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��FHLUL��DXMWRX
��NDL��SURVHOTZ�Q��,KVRX
a�HL?SHQ��K-PHYWHURa�HL?�K@�WZ
Q�X-SHQDQWLYZQe�NDL��HL?SHQ�DXMWZ
���HMJZ��DMUFLVWUDYWKJRa�GXQDY��PHZa�NXULYRX��QXQL��SDUDJHYJRQD��NDL���,KVRX
a�H>SHVHQ�HMSL��SURYVZ��SRQ�HMSL��WK�Q�JK
Q�NDL��HL?SHQ�DXMWZ
���GHYVSRWD��WLY�SURVWDYVVHLa�WZ
��VZ
��RLMNHYWK�e�NDL��HL?SHQ�R-�DMUFLVWUDYWKJRa�NXULYRX�SUR�a��,KVRX
Q��OX
VDL�WR��X-SRYGKPD�HMN�WZ
Q�SRGZ
Q�VRX��R-�JD�U�WRYSRa��HMQ�Z_��VX��H^VWKNDa����������WRYSRa�D^JLRYa�HMVWLQÚÚ��H>QTD�NDL��HMSLVWKYVHLa�DMSR��WZ
Q�DXMWZ
Q�U-KPDY��WZQ�R^WL�PK��H^WHURa�RX_WRa�HL>K�WRX
�NDL��0ZXVHL
�NHFUKPDWLNRYWRa��R^WL�GK��DXMWRL
a�U-KYPDVL�NDL��HMSL��WZ
�GHY�IKVLQ�K-�JUDIKY�ÚÚZ-a�GH��HL?GHQ�NXYULRa�R^WL�SURVDYJHL�LMGHL
Q��HMNDYOHVHQ�DXMWR�Q�NXYULRa�HMN�WRX
�EDYWRX�OHYJZQ��0ZXVK
�0ZXVK
��R-�GH��HL?SHQ��WLY�HMVWLQe�NDL��HL?SHQ��PK��HMJJLYVK�a�Z_GH��OX
VDL�WR��X-SRYGKPD�HMN�WZ
Q�SRGZ
Q�VRX��R-�JD�U�WRYSRa��HMQ�Z_��VX��H^VWKNDa�HMS��DXMWRX
�JK
�D-JLYD�HMVWLYQ��NDL��HL?SHQ�DXMWZ
���HMJZY�HLMPL�R-
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�THR�a�WRX
�SDWURYa�VRX��THR�a��$EUDD�P�NDL��THR�a��,VDD�N�NDL��THR�a����������,DNZYEÚÚ��NDL��R^WL�JHY�HMVWLQ�RXMVLYD�WLa�SURNRYVPLRa�]Z
VD�NDL��X-IHVWZ
VD��K-�WZ
��SDWUL��NDL��THZ
��WZ
Q�R^OZQ�HLMa�WK�Q�WZ
Q�JHQKWZ
Q�D-SDYQWZQ�GKPLRXUJLYDQ�X-SKUHWKVDPHYQK��ORYJRa�THRX
�NDL��VRILYD�FUKPDWLY]RXVD��SUR�a�WDL
a�WHTHLPHYQDLa�DMSRGHLY[HVLQ�H>WL�NDL��DXMWK
a�HM[�LMGLYRX�SURVZYSRX�WK
a�VRILYDa�HMSDNRX
VDL�SDYUHVWLQ��GLD��6RORPZ
QRa�OHXNRYWDWD�Z_GHY�SZa�WD��SHUL��DXMWK
a�PXVWDJZJRXYVKa��ÚÚHMJZ��K-�VRILYD�NDWHVNKYQZVD�ERXOKYQ��NDL��JQZ
VLQ�NDL��H>QQRLDQ�HMJZ��HMSHND����������OHVDYPKQ��GL��HMPRX
�EDVLOHL
a�EDVLOHXYRXVLQ��NDL��RL-�GXQDYVWDL�JUDYIRXVL�GLNDLRVXYQKQ��GL��HMPRX
�PHJLVWD
QHa�PHJDOXYQRQWDL��NDL��WXYUDQQRL�GL��HMPRX
�NUDWRX
VL�JK
VÚÚ��RL_a�HMSLOHYJHL��ÚÚNXYULRa�H>NWLVHYQ�PH�DMUFK�Q�R-GZ
Q�DXMWRX
�HLMa�H>UJD�DXMWRX
��SUR��WRX
�DLMZ
QRa�HMTHPH��OLYZVHYQ�PH��HMQ�DMUFK
��SUR��WRX
�WK�Q�JK
Q�SRLK
VDL��SUR��WRX
�SURHOTHL
Q�WD�a�SKJD�a�WZ
Q�X-GDYWZQ��SUR��WRX
�R>UK�H-GUDVTK
QDL��SUR��GH��SDYQWZQ�ERXQZ
Q�JHQQD
��PH��K-QLYND�K-WRLYPD]HQ�WR�Q�RXMUDQRYQ��VXPSDUKYPKQ���������DXMWZ
���NDL��Z-a�DMVIDOHL
a�HMWLYTHL�SKJD�a�WK
a�X-S��RXMUDQRYQ��K>PKQ�VX�Q�DXMWZ
��D-UPRY]RXVD��HMJZ��K>PKQ�K_��SURVHYFDLUHQ�NDT��K-PHYUDQ�����������HXMIUDLQRYPKQ�GH��HMQZYSLRQ�DXMWRX
�HMQ�SDQWL��NDLUZ
���R^WH�HXMIUDLYQHWR���������WK�Q�RLMNRXPHYQKQ�VXQWHOHYVDVÚÚ��R^WL�PH�Q�RX?Q�SURK
Q�NDL��WLVL�Q��HLM�NDL��PK��WRL
a�SD
VLQ��R-�THL
Ra�ORYJRa�HMSHIDLYQHWR��WDX
T��K-PL
Q�Z-a�HMQ�EUDFHYVLQ�HLMUKYVTZ����������7LY�GK��RX?Q�RXMFL��NDTDYSHU�WD��QX
Q��NDL��SDYODL�SURYWHURQ�HLMa�SDYQWDa�DMQTUZYSRXa�NDL��SD
VLQ�H>TQHVLQ�HMNKUXYWWHWR��Z_GH�D@Q�JHYQRLWR�SURYGK��ORQ��RXMN�K?Q�SZ�FZUHL
Q�RL_RYa�WH�WK�Q�WRX
�&ULVWRX
�SDYQVRIRQ���������NDL��SDQDYUHWRQ�GLGDVNDOLYDQ�R-�SDYODL�WZ
Q�DMQTUZYSZQ�ELYRa��HXMTX�a�PHYQ�JH�HMQ�DMUFK
��PHWD��WK�Q�SUZYWKQ�HMQ�PDNDULYRLa�]ZK�Q�R-�SUZ
WRa�D>QTUZSRa�K_WWRQ�WK
a�THLYDa�HMQWROK
a�IURQWLYVDa��HLMa�WRXWRQL��WR�Q�TQKWR�Q�NDL��HMSLYNKURQ�ELYRQ�NDWDSHYSWZNHQ�NDL��WK�Q�HMSDYUDWRQ�WDXWKQL��JK
Q�WK
a�SDYODL�HMQTHYRX�WUXIK
a�DMQWLNDWKOODY[DWR��RL^�WH�DMSR��WRXYWRX�WK�Q�NDT��K-PD
a�VXYPSDVDQ�SOKUZYVDQWHa�SROX��FHLYURXa�DMQDIDQHYQWHa�HMNWR�a�H-QRYa�SRX�NDL��GHXWHYURX��TKULZYGK�WLQD��WURYSRQ���������NDL��ELYRQ�DMELYZWRQ�HMSDQKY�UKQWR��DMOOD��NDL��RX>WH�SRYOLQ�RX>WH�SROL��WHLYDQ��RXM�WHYFQDa��RXMN�HMSLVWKYPDa�HMSL��QRX
Q�HMEDYOORQWR��QRYPZQ�WH�NDL��GLNDLZPDYWZQ�NDL��SURVHYWL�DMUHWK
a�NDL��ILORVRILYDa�RXMGH��RMQRYPDWRa�PHWHL
FRQ��QRPDYGHa�GH��HMS��HMUKPLYDa�RL_DY�WLQHa�D>JULRL
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�NDL��DMSKQHL
a�GLK
JRQ��WRX�a�PH�Q�HMN�IXYVHZa�SURVKYNRQWDa�ORJLVPRX�a�WDY�WH�ORJLND��NDL��K^PHUD�WK
a�DMQTUZYSZQ�\XFK
a�VSHYUPDWD�DXMWR��SURDLUHYWRX�NDNLYDa�X-SHUEROK
��GLDITHLYURQWHa��DMQRVLRXUJLYDLa�GH��SDYVDLa�R^ORXa�VID
a�HMNGHGZNRYWHa��Z-a�WRWH��PH�Q�DMOOKORITRUHL
Q��WRWH��GH��DMOOKORNWRQHL
Q��D>OORWH�GH��DMQTUZSRERUHL
Q��THRPDFLYDa����������WH�NDL��WD�a�SDUD��WRL
a�SD
VLQ�ERZPHYQDa�JLJDQWRPDFLYDa�HMSLWROPD
Q��NDL��JK
Q�PH�Q�HMSLWHLFLY]HLQ�RXMUDQZ
��GLDQRHL
VTDL��PDQLYD��GH��IURQKYPD��WRa�HMNWRYSRX�DXMWR�Q�WR�Q�HMSL��SD
VLQ�SROHPHL
Q�SDUDVNHXDY]HVTDL����������HMI��RL_a�WRX
WRQ�H-DXWRL
a�®HLMV½DYJRXVL�WR�Q�WURYSRQ��NDWDNOXVPRL
a�DXMWRX�a�NDL��SXUSROKYVHVLQ�Z^VSHU�DMJULYDQ�X^OKQ�NDWD��SDYVKa�WK
a�JK
a�NHFXPHYQKQ�THR�a�R-�SDYQWZQ�H>IRURa�PHWKY�HL��OLPRL
a�WH�VXQHFHYVL�NDL��ORLPRL
a�SROHYPRLa�WH�DX?�NDL��NHUDXQZ
Q�ERODL
a�D>QZTHQ�DXMWRX�a�X-SHWHYPQHWR��Z^VSHU�WLQD��GHLQK�Q�NDL��FDOHSZWDYWKQ�QRYVRQ�\XFZ
Q���������SLNURWHYURLa�DMQHYFZQ�WRL
a�NRODVWKULYRLa��WRYWH�PH�Q�RX?Q��R^WH�GK��NDL��SROX�a�K?Q�HMSLNHFXPHYQRa�RMOLYJRX�GHL
Q�NDWD��SDYQWZQ�R-�WK
a�NDNLYDa�NDYURa��RL_D�PHYTKa�GHLQK
a��WD�a�D-SDYQWZQ�VFHGR�Q�DMQTUZYSZQ�HMSLVNLD]RXYVKa�NDL��HMSLVNRWRXYVKa�\XFDYa��K-�SUZWRYJRQRa�NDL��SUZ��WRYNWLVWRa�WRX
�THRX
�VRILYD�NDL��DXMWR�a�R-�SURZ�Q�ORYJRa�ILODQTUZ��SLYDa�X-SHUEROK
��WRWH��PH�Q�GL��RMSWDVLYDa�DMJJHYOZQ�WRL
a�X-SREHEKNRYVL��WRWH��GH��NDL��GL��H-DXWRX
�RL_D�THRX
�GXYQDPLa�VZWKYULRa�H-QLY�SRX�NDL��GHXWHYUZ��WZ
Q�SDYODL�THRILOZ
Q�DMQGUZ
Q�RXMN�D>OOZa�K@�GL��DMQTUZY��SRX�PRUIK
a��R^WL�PKG��H-WHYUZa�K?Q�GXQDWR�Q�DXMWRL
a��X-SHIDLYQHWR����������Z-a�G��K>GK�GLD��WRXYWZQ�WD��THRVHEHLYDa�VSHYUPDWD�HLMa�SOK
TRa�DMQGUZ
Q�NDWDEHYEOKWR�R^ORQ�WH�H>TQRa�HMSL��JK
a�THRVHEHLYD��SURVDQHYFRQ�HMN�WZ
Q�DMQHYNDTHQ�w(EUDLYZQ�X-SHYVWK��WRXYWRLa�PH�Q��Z-a�D@Q�HLM�SOKYTH��VLQ�H>WL�WDL
a�SDODLDL
a�DMJZJDL
a�HMNGHGLK�WKPHYQRLa��GLD��WRX
�SURIKYWRX�0ZXVHYZa�HLMNRYQDa�NDL��VXYPEROD�VDEEDYWRX�WLQR�a�PXVWLNRX
�NDL��SHULWRPK
a�H-WHYUZQ�WH�QRKWZ
Q�THZUKPDYWZQ�HLMVDJZJDYa��DMOO��RXMN���������DXMWD�a�HMQDUJHL
a�SDUHGLYGRX�PXVWDJZJLYDa��Z-a�GH��WK
a�SDUD��WRXY��WRLa�QRPRTHVLYDa�ERZPHYQKa�NDL��SQRK
a�GLYNKQ�HXMZYGRXa�HLMa�D^SDQWDa�DMQTUZYSRXa�GLDGLGRPHYQKa��K>GK�WRYWH�HM[�DXMWZ
Q�NDL��WRL
a�SOHLYRVLQ�WZ
Q�HMTQZ
Q�GLD��WZ
Q�SDQWDFRYVH�QRPRTHWZ
Q�WH�NDL��ILORVRYIZQ�K-PHYUZWR�WD��IURQKYPDWD��WK
a�DMJULYDa�NDL��DMSKQRX
a�TKULZGLYDa�HMSL��WR��SUD
RQ�PHWDEHEOKPHYQKa��Z-a�NDL��HLMUKYQKQ�EDTHL
DQ�ILOLYDa�WH�NDL��HMSLPL[LYDa�SUR�a�DMOOKYORXa�H>FHLQ��WKQLNDX
WD�SD
VL�GK��ORLSR�Q�DMQTUZYSRLa�NDL��WRL
a�DMQD��WK�Q�RLMNRXPHYQKQ�H>TQHVLQ�Z-a�D@Q�SURZIH��OKPHYQRLa�NDL��K>GK�WXJFDYQRXVLQ�HMSLWKGHLYRLa�SUR�a�SDUDGRFK�Q�WK
a
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����������WRX
�SDWUR�a�JQZYVHZa��R-�DXMWR�a�GK��SDYOLQ�HMNHL
QRa�R-�WZ
Q�DMUHWZ
Q�GLGDYVNDORa��R-�HMQ�SD
VLQ�DMJDTRL
a�WRX
�SDWUR�a�X-SRXUJRYa��R-�THL
Ra�NDL��RXMUDYQLRa�WRX
�THRX
�ORYJRa��GL��DMQTUZYSRX�NDWD��PKGH�Q�VZYPDWRa�RXMVLYD��WK�Q�K-PHWHYUDQ�IXYVLQ�GLDOODYWWRQWRa�DMUFRPHYQKa�WK
a�w5ZPDLYZQ�EDVLOHLYDa�HMSLIDQHLYa��WRLDX
WD�H>GUDVHYQ�WH�NDL��SHYSRQTHQ��RL_D�WDL
a�SURIKWHLYDLa�DMNRYORXTD�K?Q��D>QTUZSRQ�R-PRX
�NDL��THR�Q�HMSLGK��PKYVHLQ�WZ
��ELYZ��SDUDGRY[ZQ�H>UJZQ�SRLKWK�Q�NDL��WRL
a�SD
VLQ�H>TQH��VLQ�GLGDYVNDORQ�WK
a�WRX
�SDWUR�a�HXMVHEHLYDa�DMQDGHLFTKYVHVTDL�WRY�WH�SDUDYGR[RQ�DXMWRX
�WK
a�JHQHYVHZa�NDL��WK�Q�NDLQK�Q�GLGDVNDOLYDQ�NDL��WZ
Q�H>UJZQ�WD��TDXYPDWD�HMSLY�WH�WRXYWRLa�WRX
�TDQDYWRX�WR�Q����������WURYSRQ�WKYQ�WH�HMN�QHNUZ
Q�DMQDYVWDVLQ�NDL��HMSL��SD
VLQ�WK�Q�HLMa�RXMUD����������QRX�a�H>QTHRQ�DMSRNDWDYVWDVLQ�DXMWRX
�SURNKUXWWRXYVDLa��WK�Q�JRX
Q�HMSL��WHYOHL�EDVLOHLYDQ�DXMWRX
�'DQLK�O�R-�SURIKYWKa�THLYZ��SQHXYPDWL�VXQRUZ
Q��Z_GHY�SK��HMTHRIRUHL
WR��DMQTUZSLQZYWHURQ�WK�Q�THRSWLYDQ�X-SRJUDYIZQ��ÚÚHMTHZYURXQ�JD�UÚÚ�IKVL�Q�ÚÚH^Za�RX_�TURYQRL�HMWHYTKVDQ��NDL��SDODLR�a�K-PHUZ
Q�HMNDYTKWR��NDL��WR��H>QGXPD�DXMWRX
�Z-a�HLM�FLZ�Q�OHXNRYQ��NDL��K-�TUL�[�WK
a�NHIDOK
a�DXMWRX
�Z-a�HLM�H>ULRQ�NDTDURYQ��R-�TURYQRa�DXMWRX
�IOR�[�SXURYa��RL-�WURFRL��DXMWRX
�SX
U�IOHYJRQ��SRWDPR�a�SXUR�a�HL_ONHQ�H>PSURVTHQ�DXMWRX
��FLYOLDL�FLOLDYGHa�HMOHLWRXYUJRXQ�DXMWZ
���NDL��PXYULDL�PXULDYGHa�SDUHLVWKYNHLVDQ�H>PSURVTHQ�DXMWRX
����������NULWKYULRQ�HMNDYTLVHQ��NDL��ELYEORL�KMQHZY�FTKVDQÚÚ��NDL��H-[K
a�ÚÚHMTHZY��URXQÚÚ��IKVL�Q�ÚÚNDL��LMGRX��PHWD��WZ
Q�QHIHOZ
Q�WRX
�RXMUDQRX
�Z-a�HLM�XL-R�a�DMQTUZYSRX�HMUFRYPHQRa��NDL��H^Za�WRX
�SDODLRX
�WZ
Q�K-PHUZ
Q�H>ITDVHQ��NDL��HMQZYSLRQ�DXMWRX
�SURVKQHYFTK��NDL��DXMWZ
��HMGRYTK�K-�DMUFK��NDL��K-�WLPK��NDL��K-�EDVLOHLYD��NDL��SDYQWHa�RL-�ODRL��IXODL��JOZ
VVDL�DXMWZ
��GRXOHXYVRXVLQ��K-�HM[RXVLYD�DXMWRX
�HM[RXVLYD�DLMZYQLRa��K^WLa�RXM�SDUHOHXYVHWDL��NDL��K-�EDVLOHLYD�DXMWRX
�RXM�GLDITDUKYVHWDLÚÚ����������WDX
WD�GH��VDIZ
a�RXMG��HMI��H^WHURQ��DMOO��HMSL��WR�Q�K-PHYWHURQ�VZWK
UD��WR�Q�HMQ�DMUFK
��SUR�a�WR�Q�THR�Q�THR�Q�ORYJRQ��DMQDIHYURLWR�D>Q��XL-R�Q�DMQTUZYSRX�GLD��WK�Q�X-VWDYWKQ�HMQDQTUZYSKVLQ�DXMWRX
�FUKPDWLY]RQWD����������DMOOD��JD�U�HMQ�RLMNHLYRLa�X-SRPQKYPDVLQ�WD�a�SHUL��WRX
�VZWK
URa�K-PZ
Q��,KVRX
�&ULVWRX
�SURIKWLND�a�HMNORJD�a�VXQDJDJRYQWHa�DMSRGHLNWLNZY��WHURYQ�WH�WD��SHUL��DXMWRX
�GKORXYPHQD�HMQ�H-WHYURLa�VXVWKYVDQWHa��WRL
a�HLMUKPHYQRLa�HMSL��WRX
�SDURYQWRa�DMUNHVTKVRYPHTD���������¾2WL�GH��NDL��DXMWR��WRX>QRPD�WRX
�WH��,KVRX
�NDL��GK��NDL��WRX
�&ULVWRX
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�SDU��DXMWRL
a�WRL
a�SDYODL�THRILOHYVLQ�SURIKYWDLa�WHWLYPKWR��K>GK��������NDLUR�a�DMSRGHLNQXYQDL��VHSWR�Q�Z-a�H>QL�PDYOLVWD�NDL��H>QGR[RQ�WR��&ULVWRX
�R>QRPD�SUZ
WRa�DXMWR�a�JQZULYVDa�0ZXVK
a�WXYSRXa�RXMUD��QLYZQ�NDL��VXYPEROD�PXVWKULZYGHLa�WH�HLMNRYQDa�DMNRORXYTZa�FUKVPZ
��IKYVDQWL�DXMWZ
��ÚÚR^UD��SRLKYVHLa�SDYQWD�NDWD��WR�Q�WXYSRQ�WR�Q�GHLFTHYQWD�VRL�HMQ�WZ
��R>UHLÚÚ�SDUDGRXYa��DMUFLHUHYD�THRX
��Z-a�HMQK
Q�PDYOLVWD�GXQDWR�Q�D>QTUZSRQ��HMSLIKPLYVDa��WRX
WRQ�&ULVWR�Q�DMQDJRUHXYHL��NDL��WDXYWK��JH�WK
��NDWD��WK�Q�DMUFLHUZVXYQKQ�DM[LYD���SD
VDQ�X-SHUEDO��ORXYVK��SDU��DXMWZ
��WK�Q�HMQ�DMQTUZYSRLa�SURHGULYDQ��HMSL��WLPK
��NDL��GRY[K��WR��WRX
�&ULVWRX
�SHULWLYTKVLQ�R>QRPD��RX^WZa�D>UD�WR�Q�&ULVWR�Q��������THL
RYQ�WL�FUK
PD�KMSLYVWDWR��R-�G��DXMWR�a�NDL��WK�Q�WRX
��,KVRX
�SURVK��JRULYDQ�HX?�PDYOD�SQHXYPDWL�THLYZ��SURL!GZYQ��SDYOLQ�WLQR�a�HM[DLUHYWRX�SURQRPLYDa�NDL��WDXYWKQ�DM[LRL
��RX>SRWH�JRX
Q�SURYWHURQ�HMNIZQKTH�Q�HLMa�DMQTUZYSRXa��SUL�Q�K@�0ZXVHL
�JQZVTK
QDL��WR��WRX
��,KVRX
�SURY��VUKPD�WRXYWZ��0ZXVK
a�SUZYWZ��NDL��PRYQZ��SHULWLYTKVLQ��R`Q�NDWD��WXYSRQ�DX?TLa�NDL��VXYPERORQ�H>JQZ�PHWD��WK�Q�DXMWRX
�WHOHXWK�Q�GLD���������GH[RYPHQRQ�WK�Q�NDWD��SDYQWZQ�DMUFKYQ��RXM�SURYWHURQ�JRX
Q�WR�Q�DXMWRX
�GLDYGRFRQ��WK
��WRX
��,KVRX
�NHFUKPHYQRQ�SURVKJRULYD���RMQRYPDWL�GH��H-WHYUZ��WZ
��$XMVK
���R^SHU�RL-�JHQQKYVDQWHa�DXMWZ
��WHYTHLQWDL��NDORXYPHQRQ���,KVRX
Q�DXMWR�a�DMQDJRUHXYHL��JHYUDa�Z^VSHU�WLYPLRQ��SDQWR�a�SROX��PHL
]RQ�EDVLOLNRX
�GLDGKYPDWRa��WRX>QRPD�DXMWZ
��GZ��URXYPHQRa��R^WL�GK��NDL��DXMWR�a�R-�WRX
�1DXK
��,KVRX
a�WRX
�VZWK
URa��������K-PZ
Q�WK�Q�HLMNRYQD�H>IHUHQ��WRX
�PRYQRX�PHWD��0ZXVHYD�NDL��WR��VXPSHY��UDVPD�WK
a�GL��HMNHLYQRX�SDUDGRTHLYVKa�VXPEROLNK
a�ODWUHLYDa��WK
a�DMOKTRX
a�NDL��NDTDUZWDYWKa�HXMVHEHLYDa�WK�Q�DMUFK�Q�GLDGH[DPHYQRX���������NDL��0ZXVK
a�PH�Q�WDXYWK��SK��GXVL��WRL
a�NDW��DXMWR�Q�DMUHWK
��NDL��GRY[K��SDUD��SDYQWD�WR�Q�ODR�Q�SURIHYURXVLQ�DMQTUZYSRLa��WZ
��PH�Q�DMUFLHUHL
��WZ
��GH��PHW��DXMWR�Q�K-JKVRPHYQZ���WK�Q�WRX
�VZWK
URa�K-PZ
Q��,KVRX
��������&ULVWRX
�SURVKJRULYDQ�HMSL��WLPK
��WK
��PHJLYVWK��SHULWHYTHLWDL��VDIZ
a�GH��NDL��RL-�PHWD��WDX
WD�SURIK
WDL�RMQRPDVWL��WR�Q�&ULVWR�Q�SURDQH��IZYQRXQ��R-PRX
�WK�Q�PHYOORXVDQ�H>VHVTDL�NDW��DXMWRX
�VXVNHXK�Q�WRX
��,RXGDLYZQ�ODRX
��R-PRX
�GH��NDL��WK�Q�WZ
Q�HMTQZ
Q�GL��DXMWRX
�NOK
VLQ�SURPDUWXURYPHQRL��WRWH��PH�Q�Z_GHY�SZa�w,HUHPLYDa�OHYJZQ�ÚÚSQHX
PD�SURVZYSRX�K-PZ
Q�&ULVWR�a�NXYULRa�VXQHOKYITK�HMQ�WDL
a�GLDITRUDL
a�DXMWZ
Q��RX_�HL>SRPHQ�HMQ�WK
��VNLD
��DXMWRX
�]KVRYPHTD�HMQ�WRL
a�H>TQHVLQÚÚ��WRWH��GH��DMPKFDQZ
Q�'DXL�G�GLD��WRXYWZQ�ÚÚL^QD�WLY�HMIUXYD[DQ�H>TQK�NDL�



(XVHELXV��+LVWRULD�HFFOHVLDVWLFD

��

�ODRL��HMPHOHYWKVDQ�NHQDYe�SDUHYVWKVDQ�RL-�EDVLOHL
a�WK
a�JK
a��NDL��RL-���������D>UFRQWHa�VXQKYFTKVDQ�HMSL��WR��DXMWRY��NDWD��WRX
�NXULYRX�NDL��NDWD��WRX
�&ULVWRX
�DXMWRX
ÚÚ��RL_a�H-[K
a�HMSLOHYJHL�HM[�DXMWRX
�GK��SURVZYSRX�WRX
�&ULVWRX
��ÚÚNXYULRa�HL?SHQ�SURYa�PH�XL-RYa�PRX�HL?�VXY��HMJZ��VKYPH��URQ�JHJHYQQKNDY�VH��DL>WKVDL�SDU��HMPRX
��NDL��GZYVZ�VRL�H>TQK�WK�Q�NOKURQRPLYDQ�VRX��NDL��WK�Q�NDWDYVFHVLYQ�VRX�WD��SHYUDWD�WK
a��������JK
VÚÚ��RXM�PRYQRXa�GH��D>UD�WRX�a�DMUFLHUZVXYQK��WHWLPKPHYQRXa��HMODLYZ��VNHXDVWZ
��WRX
�VXPERYORX�FULRPHYQRXa�H^QHND��WR��WRX
�&ULVWRX
�NDWHNRYVPHL�SDU��w(EUDLYRLa�R>QRPD��DMOOD��NDL��WRX�a�EDVLOHYDa��RX`a�NDL��DXMWRX�a�QHXYPDWL�THLYZ��SURIK
WDL�FULYRQWHa�HLMNRQLNRXYa�WLQDa�&ULVWRX�a�DMSHLUJDY]RQWR��R^WL�GK��NDL��DXMWRL��WK
a�WRX
�PRYQRX�NDL��DMOKTRX
a�&ULVWRX
��WRX
�NDWD��SDYQWZQ�EDVLOHXYRQWRa�THLYRX�ORYJRX��EDVLOLNK
a�NDL��DMUFLNK
a�HM[RXVLYDa�WRX�a�WXYSRXa�GL��H-DXWZ
Q�H>IHURQ���������K>GK�GH��NDL��DXMWZ
Q�WZ
Q�SURIKWZ
Q�WLQD�a�GLD��FULYVPDWRa�&ULVWRX�a�HMQ�WXYSZ��JHJRQHYQDL�SDUHLOKYIDPHQ��Z-a�WRXYWRXa�D^SDQWDa�WK�Q�HMSL��WR�Q�DMOKTK
�&ULVWR�Q��WR�Q�H>QTHRQ�NDL��RXMUDYQLRQ�ORYJRQ��DMQD��IRUD�Q�H>FHLQ��PRYQRQ�DMUFLHYUHD�WZ
Q�R^OZQ�NDL��PRYQRQ�D-SDYVKa�NWLY��VHZa�EDVLOHYD�NDL��PRYQRQ�SURIKWZ
Q�DMUFLSURIKYWKQ�WRX
�SDWUR�a��������WXJFDYQRQWD��WRXYWRX�G��DMSRYGHL[La�WR��PKGHYQD�SZ�WZ
Q�SDYODL�GLD��WRX
�VXPERYORX�NHFULVPHYQZQ��PKYWH�L-HUHYZQ�PKYWH�EDVLOHYZQ�PKYWH�PK�Q�SURIKWZ
Q��WRVDXYWKQ�DMUHWK
a�HMQTHYRX�GXYQDPLQ�NWKYVDVTDL��R^VKQ�R-�VZWK�U�NDL��NXYULRa�K-PZ
Q��,KVRX
a�R-�PRYQRa�NDL��DMOKTLQR�a���������&ULVWR�a�HMSLGHYGHLNWDL��RXMGHLYa�JHY�WRL�HMNHLYQZQ��NDLYSHU�DM[LZY��PDWL�NDL��WLPK
��HMSL��SOHLYVWDLa�R^VDLa�JHQHDL
a�SDUD��WRL
a�RLMNHLYRLa�GLDODP\DYQWZQ��WRX�a�X-SKNRYRXa�SZYSRWH�HMN�WK
a�SHUL��DXMWRX�a�HLMNRQLNK
a�WRX
�&ULVWRX
�SURVUKYVHZa�&ULVWLDQRX�a�HMSHIKYPLVHQ��DMOO��RXMGH��VHEDYVPLRYa�WLQL�WRXYWZQ�SUR�a�WZ
Q�X-SKNRYZQ�X-SK
U[H�WLPKY��DMOO��RXMGH��PHWD��WK�Q�WHOHXWK�Q�WRVDXYWK�GLDYTHVLa��Z-a�NDL��X-SHUDSRTQKYVNHLQ�H-WRLYPZa�H>FHLQ�WRX
�WLPZPHYQRX��DMOO��RXMGH��SDYQWZQ�WZ
Q�DMQD��WK�Q�RLMNRXPHYQKQ�HMTQZ
Q�SHULY�WLQD�WZ
Q�WRYWH�WRVDXYWK�JHYJRQH�NLYQKVLa��HMSHL��PKGH��WRVRX
WRQ�HMQ�HMNHLYQRLa�K-�WRX
����������VXPERYORX�GXYQDPLa�RL^D�WH�K?Q�HMQHUJHL
Q��R^VRQ�K-�WK
a�DMOKTHLYDa�SD����������UDYVWDVLa�GLD��WRX
�VZWK
URa�K-PZ
Q�HMQGHLNQXPHYQK��R`a�RX>WH�VXYPEROD�NDL��WXYSRXa�DMUFLHUZVXYQKa�SDUDY�WRX�ODEZ�Q��DMOO��RXMGH��JHYQRa�WR��SHUL��VZ
PD�HM[�L-HUZPHYQZQ�NDWDYJZQ��RXMG��DMQGUZ
Q�GRUXIRULYDLa
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�HMSL��EDVLOHLYDQ�SURDFTHL�a�RXMGH��PK�Q�SURIKYWKa�R-PRLYZa�WRL
a�SDYODL�JHQRYPHQRa��RXMG��DM[LYDa�R^OZa�K>�WLQRa�SDUD���,RXGDLYRLa�WXFZ�Q�SURHGULYDa��R^PZa�WRL
a�SD
VLQ��HLM�NDL��PK��WRL
a�VXPERYORLa��DMOO����������DXMWK
��JH�WK
��DMOKTHLYD��SDUD��WRX
�SDWUR�a�NHNRYVPKWR��RXMF�R-PRLYZQ�G��RX?Q�RL_a�SURHLUKYNDPHQ��WXFZYQ��SDYQWZQ�HMNHLYQZQ�NDL��&ULVWR�a�PD
OORQ�DMQKJRYUHXWDL��NDL��Z-a�D@Q�PRYQRa�NDL��DMOKTK�a�DXMWR�a�Z@Q�R-�&ULVWR�a�WRX
�THRX
��&ULVWLDQZ
Q�WR�Q�SDYQWD�NRYVPRQ��WK
a�R>QWZa�VHPQK
a�NDL��L-HUD
a�DXMWRX
�SURVKJRULYDa��NDWHYSOKVHQ��RXMNHYWL�WXY��SRXa�RXMGH��HLMNRYQDa��DMOO��DXMWD�a�JXPQD�a�DMUHWD�a�NDL��ELYRQ�RXMUDYQLRQ���������DXMWRL
a�DMOKTHLYDa�GRYJPDVLQ�WRL
a�TLDVZYWDLa�SDUDGRXYa��WRY�WH�FUL
VPD��RXM�WR��GLD��VZPDYWZQ�VNHXDVWRYQ��DMOO��DXMWR��GK��SQHXYPDWL�THLYZ��WR��THRSUHSHYa��PHWRFK
��WK
a�DMJHQQKYWRX�NDL��SDWULNK
a�THRY��WKWRa�DMSHLOKYIHL��R`�NDL��DXMWR��SDYOLQ�w+VDL"Da�GLGDYVNHL��Z-a�D@Q�HM[�DXMWRX
�Z_GHY�SZa�DMQDERZ
Q�WRX
�&ULVWRX
��ÚÚSQHX
PD�NXULYRX�HMS��HMPHY��RX_�HL^QHNHQ�H>FULVHYQ�PH��HXMDJJHOLYVDVTDL�SWZFRL
a�DMSHYVWDONHYQ���������PH��NKUX
[DL�DLMFPDOZYWRLa�D>IHVLQ�NDL��WXIORL
a�DMQDYEOH\LQÚÚ��NDL��RXM�PRYQRa�JH�w+VDL"Da��DMOOD��NDL��'DXL�G�HLMa�WR��DXMWRX
�SURYVZSRQ�DMQDIZQHL
�OHYJZQ��ÚÚR-�TURYQRa�VRX��R-�THRYa��HLMa�WR�Q�DLMZ
QD�WRX
�DLMZ
QRa��U-DYEGRa�HXMTXYWKWRa�K-�U-DYEGRa�WK
a�EDVLOHLYDa�VRX��KMJDYSKVDa�GLNDLRVXYQKQ�NDL��HMPLYVKVDa�DMQRPLYDQ��GLD��WRX
WR�H>FULVHYQ�VH��R-�THRYa��R-�THRYa�VRX�H>ODLRQ�DMJDOOLDYVHZa�SDUD��WRX�a�PHWRYFRXa�VRXÚÚ��HMQ�RL_a�R-�ORYJRa�HMQ�PH�Q�WZ
��SUZYWZ��VWLYFZ��THR�Q�DXMWR�Q�HMSLIKPLY]HL��HMQ���������GH��WZ
��GHXWHYUZ��VNKYSWUZ��EDVLOLNZ
��WLPD
���HL?T��H-[K
a�X-SRED�a�PHWD��WK�Q�H>QTHRQ�NDL��EDVLOLNK�Q�GXYQDPLQ�WULYWK��WDY[HL�&ULVWR�Q�DXMWR�Q�JHJRQRYWD��HMODLYZ��RXM�WZ
��HM[�X^OKa�VZPDYWZQ��DMOOD��WZ
��HMQTHYZ��WK
a�DMJDOOLDYVHZa�KMOHLPPHYQRQ��SDULYVWKVLQ��SDU��R`�NDL��WR��HM[DLYUHWRQ�DXMWRX
�NDL��SROX��NUHL
WWRQ�NDL��GLDYIRURQ�WZ
Q�SDYODL�GLD��WZ
Q�HLMNRY����������QZQ�VZPDWLNZYWHURQ�NHFULVPHYQZQ�X-SRVKPDLYQHL��NDL��DMOODFRX
�GH��R-�DXMWR�a�Z_GHY�SZa�WD��SHUL��DXMWRX
�GKORL
�OHYJZQ�ÚÚHL?SHQ�R-�NXYULRa�WZ
��NXULYZ��PRX��NDYTRX�HMN�GH[LZ
Q�PRX��H^Za�D@Q�TZ
�WRX�a�HMFTURXYa�VRX�X-SRSRYGLRQ�WZ
Q�SRGZ
Q�VRXÚÚ��NDL��ÚÚHMN�JDVWUR�a�SUR��H-ZVIRYURX�HMJHYQQKVDY�VH��Z>PRVHQ�NXYULRa�NDL��RXM�PHWDPHOKTKYVHWDL��VX��HL?���������L-HUHX�a�HLMa�WR�Q�DLMZ
QD�NDWD��WK�Q�WDY[LQ�0HOFLVHGHYNÚÚ��RX_WRa�GH��HLMVDYJHWDL�HMQ�WRL
a�L-HURL
a�ORYJRLa�R-�0HOFLVHGH�N�L-HUHX�a�WRX
�THRX
�WRX
�X-\LYVWRX��RXMN�HMQ�VNHXDVWZ
��WLQL�FULYVPDWL�DMQDGHGHLJPHYQRa��DMOO��RXMGH��GLDGRFK
��JHYQRXa�SURVKYNZQ�WK
��NDT��w(EUDLYRXa�L-HUZVXYQK��
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�GL��R`�NDWD��WK�Q�DXMWRX
�WDY[LQ��DMOO��RXM�NDWD��WK�Q�WZ
Q�D>OOZQ�VXYPEROD�NDL��WXYSRXa�DMQHLOKIRYWZQ�&ULVWR�a�NDL��L-HUHX�a�PHT��R^UNRX�SDUD����������OKY\HZa�R-�VZWK�U�K-PZ
Q�DMQKJRYUHXWDL��R^THQ�RXMGH��VZPDWLNZ
a�SDUD���,RXGDLYRLa�FULVTHYQWD�DXMWR�Q�K-�L-VWRULYD�SDUDGLYGZVLQ��DMOO��RXMG��HMN�IXOK
a�WZ
Q�L-HUZPHYQZQ�JHQRYPHQRQ��HM[�DXMWRX
�GH��THRX
�SUR��H-ZVIRYURX�PHYQ��WRX
W��HMVWL�Q�SUR��WK
a�WRX
�NRYVPRX�VXVWDYVHZa��RXMVLZPHYQRQ��DMTDYQDWRQ�GH��NDL��DMJKYUZ�WK�Q�L-HUZVXYQKQ�HLMa�WR�Q���������D>SHLURQ�DLMZ
QD�GLDNDWHYFRQWD��WK
a�G��HLMa�DXMWR�Q�JHQRPHYQKa�DMVZPDYWRX�NDL��HMQTHYRX�FULYVHZa�PHYJD�NDL��HMQDUJH�a�WHNPKYULRQ�WR��PRYQRQ�DXMWR�Q�HM[�D-SDYQWZQ�WZ
Q�SZYSRWH�HLMa�H>WL�NDL��QX
Q�SDUD��SD
VLQ�DMQTUZYSRLa�NDT��R^ORX�WRX
�NRYVPRX�&ULVWR�Q�HMSLIKPLY]HVTDL�R-PR��ORJHL
VTDLY�WH�NDL��PDUWXUHL
VTDL�SUR�a�D-SDYQWZQ�HMSL��WK
��SURVK��JRULYD��SDUDY�WH�¾(OOKVL�NDL��EDUEDYURLa�PQKPRQHXYHVTDL��NDL��HLMa�H>WL�QX
Q�SDUD��WRL
a�DMQD��WK�Q�RLMNRXPHYQKQ�DXMWRX
�TLDVZYWDLa�WLPD
VTDL�PH�Q�Z-a�EDVLOHYD��TDXPDY]HVTDL�GH��X-SH�U�SURIKYWKQ��GR[DY]HVTDLY�WH�Z-a�DMOKTK
�NDL��PRYQRQ�THRX
�DMUFLHUHYD��NDL��HMSL��SD
VL�WRXYWRLa�����������RL_D�THRX
�ORYJRQ�SURRYQWD�NDL��SUR��DLMZYQZQ�D-SDYQWZQ�RXMVLZPHYQRQ�WKYQ�WH�VHEDYVPLRQ�WLPK�Q�SDUD��WRX
�SDWUR�a�X-SHLOKIRYWD��NDL����������SURVNXQHL
VTDL�Z-a�THRYQ��WRY�JH�PK�Q�SDYQWZQ�SDUDGR[RYWDWRQ��R^WL�PK��IZQDL
a�DXMWR��PRYQRQ�NDL��U-KPDYWZQ�\RYIRLa�DXMWR�Q�JHUDLY��URPHQ�RL-�NDTZVLZPHYQRL�DXMWZ
���DMOOD��NDL��SDYVK��GLDTHYVHL�\XFK
a��Z-a�NDL��DXMWK
a�SURWLPD
Q�WK
a�H-DXWZ
Q�]ZK
a�WK�Q�HLMa�DXMWR�Q�PDUWX���������ULYDQ��WDX
WD�PH�Q�RX?Q�DMQDJNDLYZa�SUR��WK
a�L-VWRULYDa�HMQWDX
TDY�PRL�NHLYVTZ��Z-a�D@Q�PK��QHZYWHURYQ�WLa�HL?QDL�QRPLYVHLHQ�WR�Q�VZWK
UD�NDL��NXYULRQ�K-PZ
Q��,KVRX
Q�WR�Q�&ULVWR�Q�GLD��WRX�a�WK
a�HMQVDYUNRX�SROLWHLYDa�DXMWRX
�FURYQRXa��L^QD�GH��PKGH��WK�Q�GLGDVNDOLYDQ�DXMWRX
�QHYDQ�HL?QDL�NDL��[HYQKQ��Z-a�D@Q�X-SR��QHYRX�NDL��PKGH�Q�WRX�a�ORLSRX
a�GLDIHYURQWRa�DMQTUZYSRXa�VXVWD
VDQ��X-SRQRKYVHLHYQ�WLa��IHYUH��EUDFHYD�NDL��SHUL��WRXYWRX�GLD���������ODYEZPHQ��WK
a�PH�Q�JD�U�WRX
�VZWK
URa�K-PZ
Q��,KVRX
�&ULVWRX
�SDURXVLYDa�QHZVWL��SD
VLQ�DMQTUZYSRLa�HMSLODP\DYVKa��QHYRQ�R-PRORJRX��PHYQZa�H>TQRa��RXM�PLNUR�Q�RXMG��DMVTHQH�a�RXMG��HMSL��JZQLYDa�SRL�JK
a�L-GUXPHYQRQ��DMOOD��NDL��SDYQWZQ�WZ
Q�HMTQZ
Q�SROXDQTUZSRYWDWRYQ�WH�NDL��THRVHEHYVWDWRQ�WDXYWK��WH�DMQZYOHTURQ�NDL��DMKYWWKWRQ��K_��NDL��HLMa�DMHL��WK
a�SDUD��THRX
�ERKTHLYDa�WXJFDYQHL��FURYQZQ�SURTHVPLYDLa�DMUUKYWRLa�DMTURYZa�RX^WZa�DMQDSHYIKQHQ��WR��SDUD��WRL
a�SD
VL�WK
�
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��������WRX
�&ULVWRX
�SURVKJRULYD��WHWLPKPHYQRQ��WRX
WR�NDL��SURIKWZ
Q�NDWHSODYJK�WLa��THLYRX�SQHXYPDWRa�RMITDOPZ
��WR��PHYOORQ�H>VHVTDL�SURTHZUKYVDa��Z-a�NDL��WDYGH�DMQDITHYJ[DVTDL��ÚÚWLYa�K>NRXVHQ�WRLDX
WD��NDL��WLYa�HMODYOKVHQ�RX^WZVe�HLM�Z>GLQHQ�JK
�HMQ�PLD
��K-PHYUD���NDL��HLM�HMWHYFTK�H>TQRa�HLMa�D^SD[ÚÚ��X-SRVKPDLYQHL�GHY�SZa�NDL��WK�Q�PHYOORX��VDQ�R-�DXMWR�a�SURVKJRULYDQ��OHYJZQ��ÚÚWRL
a�GH��GRXOHXYRXVLYQ�PRL��������NOKTKYVHWDL�R>QRPD�NDLQRYQ��R`�HXMORJKTKYVHWDL�HMSL��WK
a�JK
VÚÚ��DMOO��HLM�NDL��QHYRL�VDIZ
a�K-PHL
a�NDL��WRX
WR�NDLQR�Q�R>QWZa�R>QRPD�WR��&ULVWLD��QZ
Q�DMUWLYZa�SDUD��SD
VLQ�H>TQHVLQ�JQZULY]HWDL��R-�ELYRa�G��RX?Q�R^PZa�NDL��WK
a�DMJZJK
a�R-�WURYSRa�DXMWRL
a�HXMVHEHLYDa�GRYJPDVLQ�R^WL�PK��H>QDJFRa�X-I��K-PZ
Q�HMSLSHYSODVWDL��HMN�SUZYWKa�G��Z-a�HLMSHL
Q�DMQ��TUZSRJRQLYDa�IXVLNDL
a�HMQQRLYDLa�WZ
Q�SDYODL�THRILOZ
Q�DMQGUZ
Q��������NDWZUTRX
WR��Z_GHY�SZa�HMSLGHLY[RPHQ��RXM�QHYRQ��DMOOD��NDL��SDUD��SD
VLQ�DMQTUZYSRLa�DMUFDLRYWKWL�WHWLPKPHYQRQ�H>TQRa��WRL
a�SD
VL�NDL��DXMWR��JQZYULPRQ��WR��w(EUDLYZQ�WXJFDYQHL��ORYJRL�GK��SDUD��WRXYWZ��NDL��JUDYPPDWD�SDODLRX�a�D>QGUDa�SHULHYFRXVLQ��VSDQLYRXa�PH�Q�NDL��DMULTPZ
��EUDFHL
a��DMOO��R^PZa�HXMVHEHLYD��NDL��GLNDLRVXYQK��NDL��SDYVK��WK
��ORLSK
��GLHQHJNRYQWDa�DMUHWK
���SUR��PHYQ�JH�WRX
�NDWDNOXVPRX
�GLDIRYURXa��PHWD��GH��NDL��WRX
WRQ�H-WHYURXa��WZ
Q�WH�WRX
�1Z
H�SDLY��GZQ�NDL��DMSRJRYQZQ�DMWD�U�NDL��WR�Q��$EUDD�P��R`Q�DMUFKJR�Q�NDL��SUR���������SDYWRUD�VIZ
Q�DXMWZ
Q�SDL
GHa�w(EUDLYZQ�DXMFRX
VL��SDYQWDa�GK��HMNHLYQRXa�HMSL��GLNDLRVXYQK��PHPDUWXUKPHYQRXa��HM[�DXMWRX
��$EUDD�P�HMSL��WR�Q�SUZ
WRQ�DMQLRX
VLQ�D>QTUZSRQ��H>UJZ��&ULVWLDQRXYa��HLM�NDL��PK��RMQRYPDWL��SURVHLSZYQ�WLa�RXMN�D@Q�HMNWR�a�EDYORL�WK
a�DMOKTHLYDa���������R`�JDYUWRL�GKORX
Q�HMTHYORL�WRX>QRPD��WR�Q�&ULVWLDQR�Q�D>QGUD�GLD��WK
a�WRX
�&ULVWRX
�JQZYVHZa�NDL��GLGDVNDOLYDa�VZIURVXYQK��NDL��GLNDLRVXYQK��NDUWHULYD��WH�ELYRX�NDL��DMUHWK
a�DMQGUHLYD��HXMVHEHLYDa�WH�R-PRORJLYD��H-QR�a�NDL��PRYQRX�WRX
�HMSL��SDYQWZQ�THRX
�GLDSUHYSHLQ��WRX
WR�SD
Q��������HMNHLYQRLa�RXM�FHL
URQ�K-PZ
Q�HMVSRXGDY]HWR��RX>W��RX?Q�VZYPDWRa�DXM��WRL
a�SHULWRPK
a�H>PHOHQ��R^WL�PKGH��K-PL
Q��RXM�VDEEDYWZQ�HMSLWKUKY��VHZa��R^WL�PKGH��K-PL
Q��DMOO��RXMGH��WZ
Q�WRLZ
QGH�WURIZ
Q�SDUDIX��ODNK
a�RXMGH��WZ
Q�D>OOZQ�GLDVWROK
a��R^VD�WRL
a�PHWHYSHLWD�SUZ
WRa�D-SDYQWZQ�0ZXVK
a�DMU[DYPHQRa�HMQ�VXPERYORLa�WHOHL
VTDL�SDUDGHY��GZNHQ��R^WL�PKGH��QX
Q�&ULVWLDQZ
Q�WD��WRLDX
WD��DMOOD��NDL��VDIZ
a�DXMWR�Q�K>�GHVDQ�WR�Q�&ULVWR�Q�WRX
�THRX
��HL>�JH�Z?ITDL�PH�Q�WZ
���$EUDDYP��FUKPDWLYVDL�GH��WZ
���,VDDYN��OHODOKNHYQDL�GH��WZ
���,VUDKYO��0ZXVHL
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�WH�NDL��WRL
a�PHWD��WDX
WD�SURIKYWDLa�Z-PLOKNHYQDL�SURGHYGHLNWDL���������H>QTHQ�DXMWRX�a�GK��WRX�a�THRILOHL
a�HMNHLYQRXa�HX^URLa�D@Q�NDL��WK
a�WRX
�&ULVWRX
�NDWK[LZPHYQRXa�HMSZQXPLYDa��NDWD��WK�Q�IDYVNRXVDQ�SHUL��DXMWZ
Q�IZQKYQ��ÚÚPK��D^\KVTH�WZ
Q�&ULVWZ
Q�PRX��NDL��HMQ���������WRL
a�SURIKYWDLa�PRX�PK��SRQKUHXYHVTHÚÚ��Z^VWH�VDIZ
a�SUZYWKQ�K-JHL
VTDL�GHL
Q�NDL��SDYQWZQ�SDODLRWDYWKQ�WH�NDL��DMUFDLRWDYWKQ�THRVHEHLYDa�HX^UHVLQ�DXMWZ
Q�HMNHLYQZQ�WZ
Q�DMPIL��WR�Q��$EUDD�P�THR��ILOZ
Q�DMQGUZ
Q�WK�Q�DMUWLYZa�GLD��WK
a�WRX
�&ULVWRX
�GLGDVNDOLYDa���������SD
VLQ�H>TQHVLQ�NDWKJJHOPHYQKQ��HLM�GH��GK��PDNUZ
��SRT��X^VWHURQ�SHULWRPK
a�IDVL�WR�Q��$EUDD�P�HMQWROK�Q�HLMOKIHYQDL��DMOOD��SURY�JH�WDXYWKa�GLNDLRVXYQKQ�GLD��SLYVWHZa�PDUWXUKTHL�a�DMQHLYUKWDL��Z_GHY�SZa�WRX
�THLYRX�IDYVNRQWRa�ORYJRX��ÚÚHMSLYVWHXVHQ�GH���$EUDD�P�WZ
����������THZ
���NDL��HMORJLYVTK�DXMWZ
��HLMa�GLNDLRVXYQKQÚÚ��NDL��GK��WRLRXYWZ��SUR��WK
a�SHULWRPK
a�JHJRQRYWL�FUKVPR�a�X-SR��WRX
�IKYQDQWRa�H-DXWR�Q�DXMWZ
��THRX
��RX_WRa�G��K?Q�DXMWR�a�R-�&ULVWRYa��R-�WRX
�THRX
�ORYJRV��SHUL��WZ
Q�HMQ�WRL
a�PHWHYSHLWD�FURYQRLa�WR�Q�R^PRLRQ�DXMWZ
��GLNDLRX
VTDL�WURYSRQ�PHOORYQWZQ�U-KYPDVLQ�DXMWRL
a�SURHSKYJJHOWDL�OHYJZQ��ÚÚNDL��HMQHXORJKTKYVRQWDL�HMQ�VRL��SD
VDL�DL-�IXODL��WK
a�JK
VÚÚ��NDL��Z-a�R^WL��ÚÚH>VWDL�HLMa�H>TQRa�PHYJD�NDL��SROXY��NDL��HMQHXORJKTKYVRQWDL�HMQ�DXMWZ
��SDYQWD�WD��H>TQK�WK
a�JK
VÚÚ��WRXYWZ��GH��NDL��HMSLVWK
VDL�HLMa�K-PD
a���������HMNSHSOKUZPHYQZ��SDYUHVWLQ��SLYVWHL�PH�Q�JD�U�HMNHL
QRa�WK
��HLMa�WR�Q�RMITHYQWD�DXMWZ
��WRX
�THRX
�ORYJRQ�WR�Q�&ULVWR�Q�GHGLNDLYZWR��SDWUZY�Da�PH�Q�DMSRVWD�a�GHLVLGDLPRQLYDa�NDL��SODYQKa�ELYRX�SURWHYUDa��H^QD�GH��WR�Q�HMSL��SDYQWZQ�R-PRORJKYVDa�THR�Q�NDL��WRX
WRQ�H>UJRLa�DMUH��WK
a��RXMFL��GH��TUKVNHLYD��QRYPRX�WRX
�PHWD��WDX
WD�0ZXVHYZa�THUD��SHXYVDa��WRLRXYWZ��WH�R>QWL�HL>UKWR�R^WL�GK��SD
VDL�DL-�IXODL��WK
a�JK
a���������NDL��SDYQWD�WD��H>TQK�HMQ�DXMWZ
��HXMORJKTKYVHWDL��H>UJRLa�GH��ORYJZQ�HMQDUJHVWHYURLa�HMSL��WRX
�SDURYQWRa�SDUD��PRYQRLa�&ULVWLDQRL
a�NDT��R^OKa�WK
a�RLMNRXPHYQKa�DMVNRXYPHQRa�DXMWR�a�HMNHL
QRa�R-�WK
a�THRVHEHLYDa���������WRX
��$EUDD�P�DMQDSHYIKQH�WURYSRa��WLY�GK��RX?Q�ORLSR�Q�HMPSRGZ�Q�D@Q�HL>K��PK��RXMFL��H^QD�NDL��WR�Q�DXMWR�Q�ELYRQ�WH�NDL��WURYSRQ�HXMVHEHLYDa�K-PL
Q�WH�WRL
a�DMSR��&ULVWRX
�NDL��WRL
a�SURYSDODL�THRILOHYVLQ�R-PROR��JHL
Qe�Z^VWH�PK��QHYDQ�NDL��[HYQKQ��DMOO��HLM�GHL
�IDYQDL�DMOKTHXYRQWD��SUZYWKQ�X-SDYUFHLQ�NDL��PRYQKQ�NDL��DMOKTK
�NDWRYUTZVLQ�HXMVHEHLYDa�WK�Q�GLD��WK
a�WRX
�&ULVWRX
�GLGDVNDOLYDa�SDUDGRTHL
VDQ�K-PL
Q�DMSRGHLY�
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�NQXVTDL��NDL��WDX
WD�PH�Q�Z_GH�HMFHYWZ���������IHYUH�GH��K>GK��PHWD��WK�Q�GHYRXVDQ�SURNDWDVNHXK�Q�WK
a�SURWHTHLYVKa�K-PL
Q�HMNNOKVLDVWLNK
a�L-VWRULYDa�K>GK�ORLSR�Q�DMSR��WK
a�HMQVDYUNRX�WRX
�VZWK
URa�K-PZ
Q�HMSLIDQHLYDa�RL_DY�WLQRa�R-GRLSRULYDa�HMID\ZYPHTD��WR�Q�WRX
�ORYJRX�SDWHYUD�THR�Q�NDL��WR�Q�GKORXYPHQRQ�DXMWR�Q��,KVRX
Q�&ULVWR�Q�WR�Q�VZWK
UD�NDL��NXYULRQ�K-PZ
Q��WR�Q�RXMUDYQLRQ�WRX
�THRX
�ORYJRQ��ERKTR�Q�K-PL
Q�NDL��VXQHUJR�Q�WK
a�NDWD��WK�Q�GLKYJKVLQ�DMOKTHLYDa�HMSLNDOHVDY���������PHQRL��K?Q�GK��RX?Q�WRX
WR�GHXYWHURQ�NDL��WHVVDUDNRVWR�Q�H>WRa�WK
a�$XMJRXYVWRX�EDVLOHLYDa��$LMJXYSWRX�G��X-SRWDJK
a�NDL��WHOHXWK
a��$QWZQLYRX�NDL��.OHRSDYWUDa��HLMa�K`Q�X-VWDYWKQ�K-�NDW��$L>JXSWRQ�WZ
Q�3WROHPDLYZQ�NDWHYOK[H�GXQDVWHLYD��R>JGRRQ�H>WRa�NDL��HLMNRVWRYQ��R-SKQLYND�R-�VZWK�U�NDL��NXYULRa�K-PZ
Q��,KVRX
a�R-�&ULVWR�a�HMSL��WK
a�WRYWH�SUZYWKa�DMSRJUDIK
a��K-JHPRQHXYRQWRa�.XULQLYRX�WK
a�6XULYDa��DMNRORXYTZa�WDL
a�SHUL��DXMWRX
�SURIKWHLYDLa�HMQ�%KTOHH�P�JHQQD
WDL��������WK
a��,RXGDLYDa��WDXYWKa�GH��WK
a�NDWD��.XULYQLRQ�DMSRJUDIK
a�NDL��R-�WZ
Q�SDU��w(EUDLYRLa�HMSLVKPRYWDWRa�L-VWRULNZ
Q�)ODXYLRa��,ZYUKSRa�PQKPRQHXYHL��NDL��D>OOKQ�HMSLVXQDYSWZQ�L-VWRULYDQ�SHUL��WK
a�WZ
Q�*DOLODLYZQ�NDWD��WRX�a�DXMWRX�a�HMSLIXHLYVKa�FURYQRXa�DL-UHYVHZa��K_a�NDL��SDU��K-PL
Q�R-�/RXND
a�HMQ�WDL
a�3UDY[HVLQ�PQKYPKQ�Z_GHY�SZa�OHYJZQ�SHSRLYKWDL��ÚÚPHWD��WRX
WRQ�DMQHYVWK��,RXYGDa�R-�*DOLODL
Ra�HMQ�WDL
a�K-PHYUDLa�WK
a�DMSRJUDIK
a��NDL��DMSHYVWKVH�ODR�Q�RMSLYVZ�DXMWRX
�NDMNHL
QRa�DMSZYOHWR��NDL��SDYQWHa�R^VRL�HMSHLYVTKVDQ�DXMWZ
���GLHVNRUSLY���������VTKVDQÚÚ��WRXYWRLa�G��RX?Q�NDL��R-�GHGKOZPHYQRa�HMQ�RMNWZNDLGH��NDYWZ��WK
a��$UFDLRORJLYDa�VXQDY�GZQ�WDX
WD�SDUDWLYTHWDL�NDWD��OHY[LQ��ÚÚ.XULYQLRa�GH��WZ
Q�HLMa�WK�Q�ERXOK�Q�VXQDJRPHYQZQ��DMQK�U�WDYa�WH�D>OODa�DMUFD�a�HMSLWHWHOHNZ�a�NDL��GLD��SDVZ
Q�R-GHXYVDa�X^SDWRa�JHQHYVTDL�WDY�WH�D>OOD�DM[LZYPDWL�PHYJDa��VX�Q�RMOLYJRLa�HMSL��6XULYDa�SDUK
Q��X-SR��.DLYVDURa�GLNDLRGRYWKa�WRX
�H>TQRXa�DMSHVWDOPHYQRa�NDL��WLPKWK�a�WZ
Q�RXMVLZ
Q�JHQKVRYPHQRa�ÚÚ��������NDL��PHWD��EUDFHYD�IKVLYQ��ÚÚ�,RXYGDa�GH���*DXODQLYWKa�DMQK�U�HMN�SRYOHZa�R>QRPD�*DPDOD��6DYGGRNRQ�)DULVDL
RQ�SURVODERYPHQRa��KMSHLYJHWR�HMSL��DMSRVWDYVHL��WKYQ�WH�DMSRWLYPKVLQ�RXMGH�Q�D>OOR�K@�D>QWLNUXa�GRXOHLYDQ�HMSLIHYUHLQ�OHYJRQWHa�NDL��WK
a�HMOHXTHULYDa�HMS��DMQWLOKY\HL�SDUDNDORX
QWHa�WR��H>TQRVÚÚ�
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��������NDL��HMQ�WK
��GHXWHYUD��GH��WZ
Q�L-VWRULZ
Q�WRX
��,RXGDL!NRX
�SROHYPRX�SHUL��WRX
�DXMWRX
�WDX
WD�JUDYIHL��ÚÚHMSL��WRXYWRX�WLa�DMQK�U�*DOLODL
Ra��,RXYGDa�R>QRPD�HLMa�DMSRVWDVLYDQ��������HMQK
JH�WRX�a�HMSLFZULYRXa��NDNLY]ZQ�HLM�IRYURQ�WH�w5ZPDLYRLa�WHOHL
Q�X-SRPHQRX
VLQ�NDL��PHWD��WR�Q�THR�Q�RL>VRXVL�TQKWRX�a�GHVSRYWDVÚÚ��WDX
WD�R-��,ZYVKSRa���������7KQLNDX
WD�GH��NDL��WRX
��,RXGDLYZQ�H>TQRXa�w+UZY�GRX�SUZYWRX�WR��JHYQRa�DMOORIXYORX�GLHLOKIRYWRa�WK�Q�EDVLOHLYDQ�K-�GLD��0ZXVHYZa�SHULJUDIK�Q�HMODYPEDQHQ�SURIKWHLYD��ÚÚRXMN�HMNOHLY\HLQ�D>UFRQWD�HM[��,RXYGD�RXMGH��K-JRXYPHQRQ�HMN�WZ
Q�PKUZ
Q�DXMWRX
ÚÚ�IKYVDVD��ÚÚH^Za�D@Q�H>OTK��Z_��DMSRYNHLWDL�ÚÚ�R`Q�NDL��DMSRIDLYQHL�SURVGRNLYDQ�H>VHVTDL�HMTQZ
Q���������DMWHOK
�JHY�WRL�WD��WK
a�SURUUKYVHZa�K?Q�NDT��R`Q�X-SR��WRL
a�RLMNHLYRLa�WRX
�H>TQRXa�D>UFRXVL�GLDYJHLQ�DXMWRL
a�HM[K
Q�FURYQRQ��D>QZTHQ�HM[�DXMWRX
�0ZXVHYZa�NDWDU[DPHYQRLa�NDL��HLMa�WK�Q�$XMJRXYVWRX�EDVLOHLYDQ�GLDUNHYVDVLQ��NDT��R`Q�SUZ
WRa�DMOORYIXORa�w+UZY�GKa�WK�Q�NDWD���,RXGDLYZQ�HMSLWUHYSHWDL�X-SR��w5ZPDLYZQ�DMUFKYQ��Z-a�PH�Q��,ZYVKSRa�SDUDGLYGZVLQ���,GRXPDL
Ra�Z@Q�NDWD��SDWHYUD�WR��JHYQRa��$UDYELRa�GH��NDWD��PKWHYUD��Z-a�G���$IULNDQRYa���RXMF�R-�WXFZ�Q�GH��NDL��RX_WRa�JHYJRQH�VXJJUDIHXYV���IDVL�Q�RL-�WD��NDW��DXMWR�Q�DMNULERX
QWHa��$QWLY��SDWURQ��WRX
WRQ�G��HL?QDL�DXMWZ
��SDWHYUD��w+UZY�GRX�WLQR�a��$VNDOZ����������QLYWRX�WZ
Q�SHUL��WR�Q�QHZ��WRX
��$SRYOOZQRa�L-HURGRXYOZQ�NDORXPHYQZQ��������JHJRQHYQDL��R`a��$QWLYSDWURa�X-SR���,GRXPDLYZQ�OK�VWZ
Q�SDLGLYRQ�DLMFPDOZWLVTHL�a�VX�Q�HMNHLYQRLa�K?Q��GLD��WR��PK��GXYQDVTDL�WR�Q�SDWHYUD�SWZFR�Q�R>QWD�NDWDTHYVTDL�X-SH�U�DXMWRX
��HMQWUDIHL�a�GH��WRL
a�HMNHLYQZQ�H>THVLQ�X^VWHURQ�w8UNDQZ
��WZ
���,RXGDLYZQ�DMUFLHUHL
�ILORX
WDL���������WRXYWRX�JLYQHWDL�R-�HMSL��WRX
�VZWK
URa�K-PZ
Q�w+UZY�GKa��HLMa�GK��RX?Q�WR�Q�WRLRX
WRQ�WK
a��,RXGDLYZQ�SHULHOTRXYVKa�EDVLOHLYDa��HMSL��TXYUDLa�K>GK�NDL��K-�WZ
Q�HMTQZ
Q�DMNRORXYTZa�WK
��SURIKWHLYD��SURVGRNLYD�SDUK
Q��D^WH�GLDOHORLSRYWZQ�HM[�HMNHLYQRX�WZ
Q�SDU��DXMWRL
a�HM[�DXMWRX
�0ZX���������VHYZa�NDWD��GLDGRFK�Q�DMU[DYQWZQ�WH�NDL��K-JKVDPHYQZQ��SUR��PHYQ�JH�WK
a�DLMFPDOZVLYDa�DXMWZ
Q�NDL��WK
a�HLMa�%DEXOZ
QD�PHWDQDVWDY��VHZa�HMEDVLOHXYRQWR��DMSR��6DRX�O�SUZYWRX�NDL��'DXL�G�DMU[DYPHQRL��SUR��GH��WZ
Q�EDVLOHYZQ�D>UFRQWHa�DXMWRX�a�GLHL
SRQ��RL-�SURVDJRUHXRY��PHQRL�NULWDLY��D>U[DQWHa�NDL��DXMWRL��PHWD��0ZXVHYD�NDL��WR�Q�WRXYWRX
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��������GLDYGRFRQ��,KVRX
Q��PHWD��GH��WK�Q�DMSR��%DEXOZ
QRa�HMSDYQRGRQ�RXM�GLHYOLSRQ�SROLWHLYD��FUZYPHQRL�DMULVWRNUDWLNK
��PHWD��RMOLJDUFLYDa��RL-�JD�U�L-HUHL
a�SURHVWKYNHVDQ�WZ
Q�SUDJPDYWZQ���D>FUL�RX_�3RPSKYLRa�w5ZPDLYZQ�VWUDWKJR�a�HMSLVWD�a�WK�Q�PH�Q�w,HURXVDOK�P�SROLRUNHL
�NDWD��NUDYWRa�PLDLYQHL�WH�WD��D^JLD�PHYFUL�WZ
Q�DMGXYWZQ�WRX
�L-HURX
�SURHOTZYQ��WR�Q�G��HMN�SURJRYQZQ�GLDGRFK
a�HLMa�HMNHL
QR�WRX
�NDLURX
�GLDUNHYVDQWD�EDVLOHYD�WH�R-PRX
�NDL��DMUFLHUHYD���$ULVWRYERXORa�R>QRPD�K?Q�DXMWZ
���GHYVPLRQ�HMSL��w5ZYPKa�D^PD�WHYNQRLa�HMNSHYP\Da��w8UNDQZ
��PH�Q�WZ
��WRXYWRX�DMGHOIZ
��WK�Q�DMUFLHUZVXYQKQ�SDUDGLY����������GZVLQ��WR��GH��SD
Q��,RXGDLYZQ�H>TQRa�HM[�HMNHLYQRX�w5ZPDLYRLa�X-SRY���������IRURQ�NDWHVWKYVDWR��DXMWLYND�JRX
Q�NDL��w8UNDQRX
��HLMa�R`Q�X^VWDWRQ�WD��WK
a�WZ
Q�DMUFLHUHYZQ�SHULHYVWK�GLDGRFK
a��X-SR��3DYUTZQ�DLMFPD��OZYWRX�OKITHYQWRa��SUZ
WRa��Z-a�JRX
Q�H>IKQ��DMOORYIXORa�w+UZY�GKa�X-SR��WK
a�VXJNOKYWRX�w5ZPDLYZQ�$XMJRXYVWRX�WH�EDVLOHYZa�WR���,RX��GDLYZQ�H>TQRa�HMJFHLULY]HWDL��NDT��R`Q�HMQDUJZ
a�WK
a�WRX
�&ULVWRX
��������SDURXVLYDa�HMQVWDYVKa��NDL��WZ
Q�HMTQZ
Q�K-�SURVGRNZPHYQK�VZWKULYD�WH�NDL��NOK
VLa�DMNRORXYTZa�WK
��SURIKWHLYD��SDUKNRORXYTKVHQ��HM[�RX_�GK��FURYQRX�WZ
Q�DMSR���,RXYGD�DMUFRYQWZQ�WH�NDL��K-JRXPHYQZQ��OHYJZ�GH��WZ
Q�HMN�WRX
��,RXGDLYZQ�H>TQRXa��GLDOHORLSRYWZQ��HLMNRYWZa�DXMWRL
a�NDL��WD��WK
a�HMN�SURJRYQZQ�HXMVWDTZ
a�HMSL��WRX�a�H>JJLVWD�GLDGRYFRXa�NDWD��JHQHD�Q�SURL!RXYVKa�DMUFLHUZVXYQKa�SDUDFUK
PD�VXJFHL
WDL���������H>FHLa�NDL��WRXYWZQ�DM[LRYFUHZQ�WR�Q��,ZYVKSRQ�PDYUWXUD��GKORX
QWD�Z-a�WK�Q�EDVLOHLYDQ�SDUD��w5ZPDLYZQ�HMSLWUDSHL�a�w+UZY�GKa�RXMNHYWL�WRX�a�HM[�DMUFDLYRX�JHYQRXa�NDTLYVWKVLQ�DMUFLHUHL
a��DMOODY�WLVLQ�DMVKYPRLa�WK�Q�WLPK�Q�DMSHYQHPHQ��WD��R^PRLD�GH��SUD
[DL�WZ
��w+UZY�GK��SHUL��WK
a�NDWDVWDYVHZa�WZ
Q�L-HUHYZQ��$UFHYODRYQ�WH�WR�Q�SDL
GD�DXMWRX
�NDL��PHWD��WRX
WRQ�w5ZPDLYRXa��WK�Q�DMUFK�Q�WZ
Q��,RXGDLYZQ�SDUHL����������OKIRYWDa��R-�G��DXMWR�a�GKORL
�Z-a�D>UD�NDL��WK�Q�L-HUD�Q�VWROK�Q�WRX
�DMUFLHUHYZa�SUZ
WRa�w+UZY�GKa�DMSRNOHLYVDa�X-SR��LMGLYDQ�VIUDJL
GD�SHSRLYKWDL��PKNHYW��DXMWK�Q�WRL
a�DMUFLHUHX
VLQ�H>FHLQ�X-I��H-DXWRX�a�HMSLWUHY\Da��WDXMWR�Q�GH��NDL��WR�Q�PHW��DXMWR�Q��$UFHYODRQ�NDL��PHWD����������WRX
WRQ�w5ZPDLYRXa�GLDSUDY[DVTDL��NDL��WDX
WD�G��K-PL
Q�HLMUKYVTZ�HLMa�H-WHYUDa�DMSRYGHL[LQ�SURIKWHLYDa�NDWD��WK�Q�HMSLIDYQHLDQ�WRX
�VZWK
URa�K-PZ
Q��,KVRX
�&ULVWRX
�SHSHUDVPHYQKa��VDIHYVWDWD�JRX
Q�HMQ�WZ
��'DQLK�O�H-EGRPDYGZQ�WLQZ
Q�DMULTPR�Q�RMQRPDVWL��H^Za�&ULVWRX
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�K-JRXPHYQRX�SHULODEZ�Q�R-�ORYJRa��SHUL��Z_Q�HMQ�H-WHYURLa�GLHLOKYIDPHQ��PHWD��WR��WRXYWZQ�VXPSHYUDVPD�HM[RORTUHXTKYVHVTDL�WR��SDUD���,RX��GDLYRLa�FUL
VPD�SURIKWHXYHL��NDL��WRX
WR�GH��VDIZ
a�NDWD��WR�Q�NDLUR�Q�WK
a�WRX
�VZWK
URa�K-PZ
Q��,KVRX
�&ULVWRX
�JHQHYVHZa�DMSRGHLYNQXWDL�VXPSHSOKUZPHYQRQ��WDX
WD�G��K-PL
Q�DMQDJNDLYZa�HLMa�SDUDYVWDVLQ����������WK
a�WZ
Q�FURYQZQ�DMOKTHLYDa�SURWHWKUKYVTZ����������(SHLGK��GH��WK�Q�SHUL��WRX
�&ULVWRX
�JHQHDORJLYDQ�GLDIRYUZa�K-PL
Q�R^�WH�0DWTDL
Ra�NDL��R-�/RXND
a�HXMDJJHOL]RYPHQRL�SDUDGHGZYNDVL�GLDIZQHL
Q�WH�QRPLY]RQWDL�WRL
a�SROORL
a�WZ
Q�WH�SLVWZ
Q�H^NDVWRa�DMJQRLYD��WDMOKTRX
a�HX-UKVLORJHL
Q�HLMa�WRX�a�WRYSRXa�SHILORWLYPKWDL��IHYUH��NDL��WK�Q�SHUL��WRXYWZQ�NDWHOTRX
VDQ�HLMa�K-PD
a�L-VWRULYDQ�SDUD��TZYPHTD��K`Q�GL��HMSLVWROK
a��$ULVWHLYGK��JUDYIZQ�SHUL��VXPIZQLYDa�WK
a�HMQ�WRL
a�HXMDJJHOLYRLa�JHQHDORJLYDa�R-�PLNUZ
��SURYVTHQ�K-PL
Q�GKOZTHL�a��$IULNDQR�a�HMPQKPRYQHXVHQ��WD�a�PH�Q�GK��WZ
Q�ORLSZ
Q�GRY[Da�Z-a�D@Q�ELDLYRXa�NDL��GLH\HXVPHYQDa�DMSHOHYJ[Da��K`Q�G��DXMWR�a���������SDUHLYOKIHQ�L-VWRULYDQ��WRXYWRLa�DXMWRL
a�HMNWLTHYPHQRa�WRL
a�U-KYPDVLQ���������ÚÚ�(SHLGK��JD�U�WD��RMQRYPDWD�WZ
Q�JHQZ
Q�HMQ��,VUDK�O�KMULTPHL
WR�K@�IXYVHL�K@�QRYPZ���IXYVHL�PHYQ��JQKVLYRX�VSHYUPDWRa�GLDGRFK
���QRYPZ��GHY��H-WHYURX�SDLGRSRLRXPHYQRX�HLMa�R>QRPD�WHOHXWKYVDQWRa�DMGHOIRX
�DMWHYNQRX��R^WL�JD�U�RXMGHYSZ�GHYGRWR�HMOSL�a�DMQDVWDYVHZa�VDIKYa��WK�Q�PHYOORXVDQ�HMSDJJHOLYDQ�DMQDVWDYVHL�HMPLPRX
QWR�TQKWK
���L^QD�DMQHYNOHLSWRQ�WR���������R>QRPD�PHLYQK��WRX
�PHWKOODFRYWRV���HMSHL��RX?Q�RL-�WK
��JHQHDORJLYD��WDXYWK��HMPIHURYPHQRL��RL`�PH�Q�GLHGHY[DQWR�SDL
a�SDWHYUD�JQKVLYZa��RL`�GH��H-WHYURLa�PH�Q�HMJHQQKYTKVDQ��H-WHYURLa�GH��SURVHWHYTKVDQ�NOKYVHL��DMPIRWHYUZQ�JHYJRQHQ�K-�PQKYPK��NDL��WZ
Q�JHJHQQKNRYWZQ�NDL��WZ
Q�Z-a�JHJHQQKNRYWZQ��RX^WZa�RXMGHYWHURQ�WZ
Q�HXMDJJHOLYZQ�\HXYGHWDL���������NDL��IXYVLQ�DMULTPRX
Q�NDL��QRYPRQ��HMSHSODYNK�JD�U�DMOOKYORLa�WD��JHYQK��WRY�WH�DMSR��WRX
�6RORPZ
QRa�NDL��WR��DMSR��WRX
�1DTDQ��DMQDVWDYVHVLQ�DMWHYNQZQ�NDL��GHXWHURJDPLYDLa�NDL��DMQDVWDYVHL�VSHUPDYWZQ��Z-a�GLNDLYZa�WRX�a�DXMWRX�a�D>OORWH�D>OOZQ�QRPLY]HVTDL��WZ
Q�PH�Q�GRNRXYQWZQ�SDWHYUZQ��WZ
Q�GH��X-SDUFRYQWZQ��Z-a�DMPIRWHYUDa�WD�a�GLKJKYVHLa�NXULYZa�DMOKTHL
a�RX>VDa�HMSL��WR�Q��,ZVK�I�SROXSORYNZa�PHYQ��DMOO���������DMNULEZ
a�NDWHOTHL
Q��L^QD�GH��VDIH�a�K?�WR��OHJRYPHQRQ��WK�Q�HMQDOODJK�Q�WZ
Q�JHQZ
Q�GLKJKYVRPDL��DMSR��WRX
�'DXL�G�GLD��6RORPZ
QRa�WD�a�JHQHD�a�NDWDULTPRXPHYQRLa�WULYWRa�DMSR��WHYORXa�HX-ULYVNHWDL�0DWTDQ�
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�R`a�HMJHYQQKVH�WR�Q��,DNZYE��WRX
��,ZVK�I�WR�Q�SDWHYUD��DMSR��GH��1DTDQ�WRX
�'DXL�G�NDWD��/RXND
Q�R-PRLYZa�WULYWRa�DMSR��WHYORXa�0HOFL���,ZVK�I�JD�U�XL-R�a�w+OL�WRX
�0HOFL��VNRSRX
�WRLYQXQ�K-PL
Q�NHLPHYQRX�WRX
��,ZVKYI���������DMSRGHLNWHYRQ�SZ
a�H-NDYWHURa�DXMWRX
�SDWK�U�L-VWRUHL
WDL��R^�WH��,DNZ�E�R-�DMSR��6RORPZ
QRa�NDL��w+OL�R-�DMSR��WRX
�1DTDQ�H-NDYWHURa�NDWDYJRQWHa�JHYQRa��R^SZa�WH�SURYWHURQ�RX_WRL�GKY��R^�WH��,DNZ�E�NDL��R-�w+OL��GXYR�DMGHOIRLY��NDL��SURY�JH��SZ
a�RL-�WRXYWZQ�SDWHYUHa��0DWTDQ�NDL��0HOFL��GLDIRYUZQ�R>QWHa�JHQZ
Q��WRX
��,ZVK�I�DMQDIDLYQRQWDL�SDYSSRL���������NDL��GK��RX?Q�R^�WH�0DWTDQ�NDL��R-�0HOFL��HMQ�PHYUHL�WK�Q�DXMWK�Q�DMJDJRY��PHQRL�JXQDL
ND��R-PRPKWULYRXa�DMGHOIRX�a�HMSDLGRSRLKYVDQWR��WRX
�QRYPRX�PK��NZOXYRQWRa�FKUHXYRXVDQ��K>WRL�DMSROHOXPHYQKQ�K@�NDL��WH���������OHXWKYVDQWRa�WRX
�DMQGURYa��D>OOZ��JDPHL
VTDL��HMN�GK��WK
a��(VTD��WRX
WR�JD�U�NDOHL
VTDL�WK�Q�JXQDL
ND�SDUDGHYGRWDL��SUZ
WRa�0DWTDQ���������R-�DMSR��WRX
�6RORPZ
QRa�WR��JHYQRa�NDWDYJZQ��WR�Q��,DNZ�E�JHQQD
���NDL��WHOHXWKYVDQWRa�WRX
�0DWTDQ�0HOFL��R-�HMSL��WR�Q�1DTDQ�NDWD��JHYQRa�DMQDIHURYPHQRa��FKUHXYRXVDQ��HMN�PH�Q�WK
a�DXMWK
a�IXOK
a��HM[�D>OORX�GH��JHYQRXa�Z>Q��Z-a�SURHL
SRQ��DMJDJRYPHQRa�DXMWKYQ��H>VFHQ�XL-R�Q�WR�Q��������w+OL��RX^WZ�GK��GLDIRYUZQ�GXYR�JHQZ
Q�HX-UKYVRPHQ�WRYQ�WH��,DNZ�E�NDL��WR�Q�w+OL�R-PRPKWULYRXa�DMGHOIRXYa��Z_Q�R-�H^WHURa���,DNZYE��DMWHYNQRX�WRX
�DMGHOIRX
�WHOHXWKYVDQWRa�w+OL��WK�Q�JXQDL
ND�SDUD��ODEZYQ��HMJHYQQKVHQ�HM[�DXMWK
a�WULYWRQ�WR�Q��,ZVKYI��NDWD��IXYVLQ�PH�Q�H-DXWZ
���NDL��NDWD��ORYJRQ��GL��R`�JHYJUDSWDL��ÚÚ�,DNZ�E�GH��HMJHYQQKVHQ�WR�Q��,ZVKYIÚÚ���NDWD��QRYPRQ�GH��WRX
�w+OL�XL-R�a�K?Q��HMNHLYQZ��JD�U�R-����������,DNZ�E��DMGHOIR�a�Z>Q��DMQHYVWKVHQ�VSHYUPD��GL��R^SHU�RXMN�DMNXUZ��TKYVHWDL�NDL��K-�NDW��DXMWR�Q�JHQHDORJLYD��K`Q�0DWTDL
Ra�PH�Q�R-�HXMDJJH��OLVWK�a�HM[DULTPRXYPHQRa��ÚÚ�,DNZ�E�GHYÚÚ�IKVLYQ�ÚÚHMJHYQQKVHQ�WR�Q��,ZVKYIÚÚ��R-�GH��/RXND
a�DMQDYSDOLQ�ÚÚR`a�K?Q��Z-a�HMQRPLY]HWR��NDL��JD�U�NDL��WRX
WR�SURVWLYTKVLQ��WRX
��,ZVK�I�WRX
�w+OL�WRX
�0HOFLÚÚ��WK�Q�JD�U�NDWD��QRYPRQ�JHYQHVLQ�HMSLVKPRYWHURQ�RXMN�K?Q�HM[HLSHL
Q��NDL��WR��ÚÚHMJHYQQKVHQÚÚ�HMSL��WK
a�WRLD
VGH�SDLGRSRLLYDa�D>FUL�WHYORXa�HMVLZY��SKVHQ��WK�Q�DMQDIRUD�Q�SRLKVDYPHQRa�H^Za�ÚÚWRX
��$GD�P�WRX
�THRX
ÚÚ�NDW��DMQDYOXVLQ��RXMGH��PK�Q�DMQDSRYGHLNWRQ�K@�HMVFHGLDVPHYQRQ�HMVWL�Q���������WRX
WR��WRX
�JRX
Q�VZWK
URa�RL-�NDWD��VDYUND�VXJJHQHL
a��HL>W��RX?Q�IDQKWLZ
QWHa�HL>T��D-SOZ
a�HMNGLGDYVNRQWHa��SDYQWZa�GH��DMOKTHXYRQWHa��SDUHYGRVDQ�NDL��WDX
WD��Z-a��,GRXPDL
RL�OK�VWDL���$VNDYOZQL�SRYOHL�WK
a
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�3DODLVWLYQKa�HMSHOTRYQWHa��HM[�HLMGZOHLYRX��$SRYOOZQRa��R`�SUR�a�WRL
a�WHLYFHVLQ�L^GUXWR���$QWLYSDWURQ�w+UZY�GRX�WLQR�a�L-HURGRXYORX�SDL
GD�SUR�a�WRL
a�D>OORLa�VXYORLa�DLMFPDYOZWRQ�DMSK
JRQ��WZ
��GH��OXYWUD�X-SH�U�WRX
�XL-RX
�NDWDTHYVTDL�PK��GXYQDVTDL�WR�Q�L-HUHYD�R-��$QWLYSDWURa�WRL
a�WZ
Q��,GRXPDLYZQ�H>THVLQ�HMQWUDIHLYa��X^VWHURQ�w8UNDQZ
��ILORX
WDL���������WZ
��WK
a��,RXGDLYDa�DMUFLHUHL
��SUHVEHXYVDa�GH��SUR�a�3RPSKYLRQ�X-SH�U�WRX
�w8UNDQRX
�NDL��WK�Q�EDVLOHLYDQ�HMOHXTHUZYVDa�DXMWZ
��X-SR���$ULVWR��ERXYORX�WRX
�DMGHOIRX
�SHULNRSWRPHYQKQ��DXMWR�a�KXMWXYFKVHQ��HMSLPH��OKWK�a�WK
a�3DODLVWLYQKa�FUKPDWLYVDa��GLDGHYFHWDL�GH��WR�Q��$QWLY��SDWURQ��ITRYQZ��WK
a�SROOK
a�HXMWXFLYDa�GRORIRQKTHYQWD��XL-R�a�w+UZY���GKa��R`a�X^VWHURQ�X-S���$QWZQLYRX�NDL��WRX
�6HEDVWRX
�VXJNOKYWRX�GRYJPDWL�WZ
Q��,RXGDLYZQ�HMNULYTK�EDVLOHXYHLQ��RX_�SDL
GHa�w+UZY�GKa�RL^�W��D>OORL�WHWUDYUFDL��WDX
WD�PH�Q�GK��NRLQD��NDL��WDL
a�w(OOKYQZQ���������L-VWRULYDLa��DMQDJUDYSWZQ�GH��HLMa�WRYWH�HMQ�WRL
a�DMUFHLYRLa�R>QWZQ�WZ
Q�w(EUDL!NZ
Q�JHQZ
Q�NDL��WZ
Q�D>FUL�SURVKOXYWZQ�DMQDIHURPHYQZQ��Z-a��$FLZ�U�WRX
��$PPDQLYWRX�NDL��w5RX�T�WK
a�0ZDELYWLGRa�WZ
Q�WH�DMS��$LMJXYSWRX�VXQHNSHVRYQWZQ�HMSLPLYNWZQ��R-�w+UZY�GKa��RXMGHYQ�WL�VXPEDOORPHYQRX�WRX
�WZ
Q��,VUDKOLWZ
Q�JHYQRXa�DXMWZ
��NDL��WZ
��VXQHL��GRYWL�WK
a�GXVJHQHLYDa�NURXRYPHQRa��HMQHYSUKVHQ�DXMWZ
Q�WD�a�DMQDJUDID�a�WZ
Q�JHQZ
Q��RLMRYPHQRa�HXMJHQK�a�DMQDIDQHL
VTDL�WZ
��PKG��D>OORQ�H>FHLQ�HMN�GKPRVLYRX�VXJJUDIK
a�WR��JHYQRa�DMQDYJHLQ�HMSL��WRX�a�SDWULDYUFDa�K@�SURVKOXYWRXa�WRXYa�WH�NDORXPHYQRXa�JHLZYUDa��WRX�a�HMSLPLYNWRXa����������RMOLYJRL�GK��WZ
Q�HMSLPHOZ
Q�LMGLZWLND�a�H-DXWRL
a�DMSRJUDID�a�K@�PQKPR��QHXYVDQWHa�WZ
Q�RMQRPDYWZQ�K@�D>OOZa�H>FRQWHa�HM[�DMQWLJUDYIZQ��HMQDEUXYQRQWDL�VZ�]RPHYQK��WK
��PQKYPK��WK
a�HXMJHQHLYDa��Z_Q�HMWXYJFDQRQ�RL-�SURHLUKPHYQRL��GHVSRYVXQRL�NDORXYPHQRL�GLD��WK�Q�SUR�a�WR��VZWKYULRQ�JHYQRa�VXQDYIHLDQ�DMSRY�WH�1D]DYUZQ�NDL��.ZFDED�NZPZ
Q��,RXGDL!NZ
Q�WK
��ORLSK
��JK
��HMSLIRLWKYVDQWHa�NDL��WK�Q�SURNHLPHYQKQ�JHQHDORJLYDQ�H>N�WH�WK
a�%LYEORX�WZ
Q�K-PHUZ
Q��HMa�R^VRQ�HM[LNQRX
QWR��HM[KJKVDYPHQRL����������HL>W��RX?Q�RX^WZa�HL>W��D>OOZa�H>FRL��VDIHVWHYUDQ�HM[KYJKVLQ�RXMN�D@Q�H>FRL�WLa�D>OORa�HM[HXUHL
Q��Z-a�H>JZJH�QRPLY]Z�SD
a�WH�R`a�HXMJQZYPZQ�WXJFDYQHL��NDL��K-PL
Q�DX^WK�PHOHYWZ��HLM�NDL��DMPDYUWXURYa�HMVWLQ��WZ
��PK��NUHLYWWRQD�K@�DMOKTHVWHYUDQ�H>FHLQ�HLMSHL
Q��WRY�JHY�WRL�HXMDJJHYOLRQ�SDYQWZa�DMOKTHXYHL�ÚÚ���������NDL��HMSL��WHYOHL�GH��WK
a�DXMWK
a�HMSLVWROK
a�SURVWLYTKVL�WDX
WD��ÚÚ0DWTDQ�R-�DMSR��6RORPZ
QRa�HMJHYQQKVH�WR�Q��,DNZYE��0DWTDQ�DMSRTDQRYQWRa��0HOFL�R-�DMSR��1DTDQ�HMN�WK
a�DXMWK
a�JXQDLNR�a�HMJHYQ�
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�QKVH�WR�Q�w+OL��R-PRPKYWULRL�D>UD�DMGHOIRL��w+OL�NDL���,DNZYE��w+OL�DMWHYNQRX�DMSRTDQRYQWRa�R-��,DNZ�E�DMQHYVWKVHQ�DXMWZ
��VSHYUPD��JHQQKYVDa�WR�Q��,ZVKYI��NDWD��IXYVLQ�PH�Q�H-DXWZ
���NDWD��QRYPRQ�GH��WZ
��w+OL��RX^WZa�DMPIRWHYUZQ�K?Q�XL-R�a�R-��,ZVKYIÚÚ����������WRVDX
WD�R-��$IULNDQRYa��NDL��GK��WRX
��,ZVK�I�Z_GHY�SZa�JHQHD��ORJRXPHYQRX��GXQDYPHL�NDL��K-�0DULYD�VX�Q�DXMWZ
��SHYIKQHQ�HMN�WK
a�DXMWK
a�RX?VD�IXOK
a��HL>�JH�NDWD��WR�Q�0ZXVHYZa�QRYPRQ�RXMN�HM[K
Q�H-WHYUDLa�HMSLPLYJQXVTDL�IXODL
a��H-QL��JD�U�WZ
Q�HMN�WRX
�DXMWRX
�GKYPRX�NDL��SDWULD
a�WK
a�DXMWK
a�]HXYJQXVTDL�SUR�a�JDYPRQ�SDUDNHOHXYHWDL��Z-a�D@Q�PK��SHULVWUHYIRLWR�WRX
�JHYQRXa�R-�NOK
URa�DMSR��IXOK
a�HMSL��IXOKYQ��Z-GL��PH�Q�RX?Q�NDL��WDX
WD�HMFHYWZ���������DMOOD��JD�U�WRX
�&ULVWRX
�JHQQKTHYQWRa�WDL
a�SURIKWHLYDLa�DMNRORXY��TZa�HMQ�%KTOHH�P�WK
a��,RXGDLYDa�NDWD��WRX�a�GHGKOZPHYQRXa�FURYQRXa��w+UZY�GKa�HMSL��WK
��WZ
Q�HM[�DMQDWROK
a�PDYJZQ�DMQHUZWKYVHL�R^SK��HL>K�GLDSXQTDQRPHYQZQ�R-�WHFTHL�a�EDVLOHX�a�WZ
Q��,RXGDLYZQ��H-RUDNHYQDL�JD�U�DXMWRX
�WR�Q�DMVWHYUD�NDL��WK
a�WRVK
VGH�SRUHLYDa�WRX
W��DL>WLRQ�DXMWRL
a�JHJRQHYQDL��RL_D�THZ
��SURVNXQK
VDL�WZ
��WHFTHYQWL�GLD��VSRXGK
a�SH��SRLKPHYQRLa��RXM�VPLNUZ
a�HMSL��WZ
��SUDYJPDWL��D^WH�NLQGXQHXRXYVKa��Z^a�JH�GK��Z>�HWR��DXMWZ
��WK
a�DMUFK
a��GLDNLQKTHLYa��SXTRYPHQRa�WZ
Q�SDUD��WZ
��H>TQHL�QRPRGLGDVNDYOZQ�SRX
�WR�Q�&ULVWR�Q�JHQQKTKYVHVTDL���������SURVGRNZ
�HQ��Z-a�H>JQZ�WK�Q�0LFDLYRX�SURIKWHLYDQ�HMQ�%KTOHH�P�SURDQDIZQRX
VDQ��H-QL��SURVWDYJPDWL�WRX�a�X-SRPD]LYRXa�H>Q�WH�WK
��%KTOHH�P�NDL��SD
VL�WRL
a�R-ULYRLa�DXMWK
a�DMSR��GLHWRX
a�NDL��NDWZWHYUZ�SDL
GDa��NDWD��WR�Q�DMSKNULEZPHYQRQ�DXMWZ
��FURYQRQ�SDUD��WZ
Q�PDYJZQ��DMQDLUHTK
QDL�SURVWDYWWHL��SDYQWZa�SRX�NDL��WR�Q��,KVRX
Q��Z^a�JH�K?Q�HLMNRYa��WK
a�DXMWK
a�WRL
a�R-PKYOL[L�VXQDSRODX
VDL�VXPIRUD
a�RLMRYPHQRa���������ITDYQHL�JH�PK�Q�WK�Q�HMSLERXOK�Q�HLMa�$L>JXSWRQ�GLDNRPLVTHL�a�R-�SDL
a��GL��HMSLIDQHLYDa�DMJJHYORX�WR��PHYOORQ�SURPHPDTKNRYWZQ�DXMWRX
�WZ
Q�JRQHYZQ��WDX
WD�PH�Q�RX?Q�NDL��K-�L-HUD��WRX
�HXMDJJHOLYRX�GLGDYVNHL��������JUDIKY��D>[LRQ�G��HMSL��WRXYWRLa�VXQLGHL
Q�WDMSLYFHLUD�WK
a�w+UZY�GRX�NDWD��WRX
�&ULVWRX
�NDL��WZ
Q�R-PKOLYNZQ�DXMWZ
��WRYOPKa��Z-a�SDU��DXWLYND��PKGH��VPLNUD
a�DMQDEROK
a�JHJHQKPHYQKa��K-�THLYD�GLYNK�SHULRYQWD�H>W��DXMWR�Q�WZ
��ELYZ��PHWHOKYOXTHQ��WD��WZ
Q�PHWD��WK�Q�HMQTHYQGH�DMSDO���������ODJK�Q�GLDGH[RPHYQZQ�DXMWR�Q�HMSLGHLNQX
VD�SURRLYPLD��Z-a�PH�Q�RX?Q�WD�a�NDWD��WK�Q�EDVLOHLYDQ�DXMWZ
��QRPLVTHLYVDa�HXMSUDJLYDa�WDL
a�NDWD��WR�Q�RL?NRQ�HMSDOOKYORLa�KMPDXYUZVHQ�VXPIRUDL
a��JXQDLNR�a�NDL��WHYNQZQ
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�NDL��WZ
Q�ORLSZ
Q�WZ
Q�PDYOLVWD�SUR�a�JHYQRXa�DMQDJNDLRWDYWZQ�WH�NDL��ILOWDYWZQ�PLDLIRQLYDLa��RXMGH��RL_RYQ�WH�QX
Q�NDWDOHYJHLQ��WUDJLNK�Q�D^SDVDQ�GUDPDWRXUJLYDQ�HMSLVNLD]RXYVKa�WK
a�SHUL��WRXYWZQ�X-SRTHY��VHZa��K`Q�HLMa�SODYWRa�HMQ�WDL
a�NDW��DXMWR�Q�L-VWRULYDLa�R-��,ZYVKSRa��������GLHOKYOXTHQ��Z-a�G��D^PD�WK
��NDWD��WRX
�VZWK
URa�K-PZ
Q�NDL��WZ
Q�D>OOZQ�QKSLYZQ�HMSLERXOK
��THKYODWRa�DXMWR�Q�NDWDODERX
VD�PDYVWL[�HLMa�TDYQD��WRQ�VXQKYODVHQ��RXM�FHL
URQ�NDL��WZ
Q�IZQZ
Q�WRX
�VXJJUDIHYZa�HMSD��NRX
VDL��NDWD��OHY[LQ�HMQ�H-SWDNDLGHNDYWZ��WK
a��,RXGDL!NK
a��$UFDLR��ORJLYDa�WK�Q�NDWDVWURIK�Q�WRX
�NDW��DXMWR�Q�ELYRX�WRX
WRQ�JUDYIRQWRa�WR�Q�WURYSRQ��ÚÚw+UZY�GK��GH��PHL]RYQZa�K-�QRYVRa�HMQHSLNUDLYQHWR��GLYNKQ�Z_Q�SDUK���������QRYPKVHQ�HMNSUDVVRPHYQRX�WRX
�THRX
��SX
U�PH�Q�JD�U�PDODNR�Q�K?Q��RXMF�Z_GH�SROOK�Q�DMSRVKPDL
QRQ�WRL
a�HMSDIZPHYQRLa�WK�Q�IORYJZVLQ��R^VKQ�WRL
a�HMQWR�a�SURVHWLYTHL�WK�Q�NDYNZVLQ��HMSLTXPLYD�GH��GHLQK��WRX
�GHY[DVTDLY�WL��RXMGH��K?Q�PK��RXMF�X-SRXUJHL
Q��NDL��H^ONZVLa�WZ
Q�WH�HMQWHYUZQ�NDL��PDYOLVWD�WRX
�NRYORX�GHLQDL��DMOJKGRYQHa�NDL��IOHYJPD��������X-JUR�Q�SHUL��WRX�a�SRYGDa�NDL��GLDXJHYa��SDUDSOKVLYD�GH��NDL��SHUL��WR��K?WURQ�NDYNZVLa�K?Q��QDL��PK�Q�NDL��WRX
�DLMGRLYRX�VK
\La��VNZYOKNDa�HMPSRLRX
VD��SQHXYPDWRYa�WH�RMUTLYD�H>QWDVLa��NDL��DXMWK��OLYDQ�DMKGK�a��������DMFTKGRYQL�WH�WK
a�DMSRIRUD
a�NDL��WZ
��SXNQZ
��WRX
�D>VTPDWRa��HMVSDVPHY��QRa�WH�SHUL��SD
Q�K?Q�PHYURa��LMVFX�Q�RXMF�X-SRPHQKWK�Q�SURVWLTHY���������PHQRa��HMOHYJHWR�JRX
Q�X-SR��WZ
Q�THLD]RYQWZQ�NDL��RL_a�WDX
WD�SURD��SRITHYJJHVTDL�VRILYD�SURYNHLWDL��SRLQK�Q�WRX
�SROORX
�NDL��GXVVHERX
a�WDXYWKQ�R-�THR�a�HLMVSUDYWWHVTDL�SDUD��WRX
�EDVLOHYZa�ÚÚ�WDX
WD�PH�Q�HMQ�WK
��GKOZTHLYVK��JUDIK
��SDUDVKPDLYQHWDL�R-�SURHLUK���������PHYQRa��NDL��HMQ�WK
��GHXWHYUD��GH��WZ
Q�w,VWRULZ
Q�WD��SDUDSOKYVLD�SHUL��WRX
�DXMWRX
�SDUDGLYGZVLQ��Z_GHY�SZa�JUDYIZQ��H>QTHQ�DXMWRX
�WR��VZ
PD�SD
Q�K-�QRYVRa�GLDODERX
VD�SRLNLYORLa�SDY��THVLQ�HMPHYUL]HQ��SXUHWR�a�PH�Q�JD�U�K?Q�FOLDURYa��NQKVPR�a�G��DMIRY��UKWRa�WK
a�HMSLIDQHLYDa�R^OKa�NDL��NRYORX�VXQHFHL
a�DMOJKGRYQHa�SHULY�WH�WRX�a�SRYGDa�Z-a�X-GUZSLZ
QWRa�RLMGKYPDWD�WRX
�WH�K>WURX�IOHJPRQK��NDL��GL��DLMGRLYRX�VKSHGZ�Q�VNZYOKND�JHQQZ
VD��SUR�a�WRXYWRLa�RMUTRYSQRLD�NDL��GXYVSQRLD�NDL��VSDVPRL��SDYQWZQ�WZ
Q�PHOZ
Q����������Z^VWH�WRX�a�HMSLTHLDY]RQWDa�SRLQK�Q�HL?QDL�WD��QRVKYPDWD�OHYJHLQ��R-�GH��SDODLYZQ�WRVRXYWRLa�SDYTHVLQ�R^PZa�WRX
�]K
Q�DMQWHLYFHWR��VZWKULYDQ�WH
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�K>OSL]HQ��NDL��THUDSHLYDa�HMSHQRYHL��GLDED�a�JRX
Q�WR�Q��,RUGDYQKQ�WRL
a�NDWD��.DOOLURYKQ�THUPRL
a�HMFUK
WR��WDX
WD�GH��H>[HLVLQ�PH�Q�HLMa�WK�Q��$VIDOWL
WLQ�OLYPQKQ��X-SR��JOXNXYWKWRa�GHY�HMVWL�NDL��SRYWLPD����������GRY[DQ�HMQWDX
TD�WRL
a�LMDWURL
a�HMODLYZ��THUPZ
��SD
Q�DMQDTDYO\DL�WR��VZ
PD�FDODVTH�Q�HLMa�HMODLYRX�SOKYUK�SXYHORQ��HMNOXYHL�NDL��WRX�a�RMITD��OPRX�a�Z-a�HMNOXTHL�a�DMQHYVWUH\HQ��TRUXYERX�GH��WZ
Q�THUDSRYQWZQ�JHQRPHYQRX��SUR�a�PH�Q�WK�Q�SOKJK�Q�DMQKYQHJNHQ��HLMa�GH��WR��ORLSR�Q�DMSRJQRX�a�WK�Q�VZWKULYDQ��WRL
a�WH�VWUDWLZYWDLa�DMQD��GUDFPD�a�SHQWKYNRQWD�HMNHYOHXVHQ�GLDQHL
PDL�NDL��SROOD��FUKYPDWD�WRL
a�K-JHPRYVL���������NDL��WRL
a�ILYORLa��DXMWR�a�G��X-SRVWUHYIZQ�HLMa�w,HULFRX
QWD�SDUD��JLYQHWDL��PHODJFROZ
Q�K>GK�NDL��PRYQRQ�RXMN�DMSHLOZ
Q�DXMWZ
��WL�WZ
��TDQDYWZ���SURHYNR\HQ�G��HLMa�HMSLERXOK�Q�DMTHPLYWRX�SUDY[HZa��WRX�a�JD�U�DMI��H-NDYVWKa�NZYPKa�HMSLVKYPRXa�D>QGUDa�HM[�R^OKa��,RXGDLYDa�VXQDJDJZ�Q�HLMa�WR�Q�NDORXYPHQRQ�L-SSRYGURPRQ�HMNHYOHXVHQ�VXJNOHL
����������VDL��SURVNDOHVDYPHQRa�GH��6DOZYPKQ�WK�Q�DMGHOIK�Q�NDL��WR�Q�D>QGUD�WDXYWKa��$OH[D
Q��RL?GD��H>IK���,RXGDLYRXa�WR�Q�HMPR�Q�H-RUWDYVRQWDa�TDYQDWRQ��GXYQDPDL�GH��SHQTHL
VTDL�GL��H-WHYUZQ�NDL��ODPSUR�Q�HMSLWDY��ILRQ�VFHL
Q��D@Q�X-PHL
a�THOKYVKWH�WDL
a�HMPDL
a�HMQWRODL
a�X-SRXUJK
VDL��WRXYVGH�WRX�a�IURXURXPHYQRXa�D>QGUDa��HMSHLGD�Q�HMNSQHXYVZ��WDYFLVWD�NWHLYQDWH�SHULVWKYVDQWHa�WRX�a�VWUDWLZYWDa��L^QD�SD
VD��,RXGDLYD�NDL��SD
a�RL?NRa�NDL��D>NZQ�HMS��HMPRL��GDNUXYVK�ÚÚ����������NDL��PHWD��EUDFHYD�IKVLYQ�ÚÚDX?TLa�GH���NDL��JD�U�HMQGHLYD�WURIK
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ORQ��K>�WKVH�NDL��PDFDLYULRQ��HLMZYTHL�JD�U�DMSR��WHYPQZQ�HMVTLYHLQ��H>SHLWD�SHULDTUKYVDa�PKY�WLa�R-�NZOXYVZQ�DXMWR�Q�HL>K��HMSK
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a�PHWD��GHNDHYWK�FURYQRQ�DMSRSHVRYQWRa�RL-�DMGHOIRL��)LYOLSSRYa�WH�NDL��R-�QHYRa�w+UZY�GKa�D^PD�/XVDQLYD��WD�a�H-DXWZ
Q�GLHL
SRQ�WHWUDUFLYDa���������w2�G��DXMWR�a�HMQ�RMNWZNDLGHNDYWZ��WK
a��$UFDLRORJLYDa�NDWD��WR��GZGHYNDWRQ�H>WRa�WK
a�7LEHULYRX�EDVLOHLYDa��WRX
WRQ�JD�U�WK�Q�NDT��R^OZQ�DMUFK�Q�GLDGHY[DVTDL�H-SWD��HMSL��SHQWKYNRQWD�H>WHVLQ�WK�Q�K-JHPR��QLYDQ�HMSLNUDWKYVDQWRa�$XMJRXYVWRX��3RYQWLRQ�3LOD
WRQ�WK�Q��,RXGDLYDQ�HMSLWUDSK
QDL�GKORL
��HMQWDX
TD�GH��HMI��R^ORLa�H>WHVLQ�GHYND�VFHGR�Q��������HLMa�DXMWK�Q�SDUDPHL
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Q�NDWD��WRX
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a�SDUDVKPHLZYVHZa�FURYQRa�WZ
Q�SHSODNRYWZQ�DMSHOHYJFHL�WR��\HX
GRa���������HMSL��WK
a�WHWDYUWKa�G��RX?Q�X-SDWHLYDa�7LEHULYRX��K`�JHYJRQHQ�H>WRXa�H-EGRYPRX�WK
a�EDVLOHLYDa�DXMWRX
��WD��SHUL��WR��VZWKYULRQ�SDYTRa�DXMWRL
a�WROPKTHYQWD�SHULHYFHL��NDT��R`Q�GHLYNQXWDL�FURYQRQ�PKG��HMSLVWDYa�SZ�WK
���,RXGDLYD��3LOD
WRa��HL>�JH�WZ
���,ZVKYSZ��PDYUWXUL�FUKYVDVTDL�GHYRQ��VDIZ
a�RX^WZa�VKPDLYQRQWL�NDWD��WK�Q�GKOZTHL
VDQ�DXMWRX
�JUDIK�Q�R^WL�GK��GZGHNDYWZ��HMQLDXWZ
��WK
a�7LEHULYRX�EDVLOHLYDa�HMSLYWUR����������SRa�WK
a��,RXGDLYDa�X-SR��7LEHULYRX�NDTLYVWDWDL�3LOD
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Q�WULDYNRQWD��HMSL��WR���,ZDYQQRX�EDYSWLVPD�SDUDJLYQHWDL��NDWDUFKYQ�WH�SRLHL
WDL�WKQLNDX
WD�WRX
�NDWD��WR��HXMDJJHYOLRQ�NKUXYJPDWRa����������)KVL�Q�GH��DXMWR�Q�K-�THLYD�JUDIK��WR�Q�SDYQWD�WK
a�GLGDVNDOLYDa�GLD�
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RQ�H>WRXa�H-QR�a�HMSL��WDXYWKa�GLHWHYORXQ��L-VWRUHL
�G��RX?Q�R-��,ZYVKSRa�WHYVVDUDa�NDWD��GLDGRFK�Q�HMSL��.DL!DYIDQ�DMUFLHUHL
a�PHWD��WR�Q�À$QQDQ�GLDJHQHYVTDL��NDWD��WK�Q�DXMWK�Q�WK
a��$UFDLRORJLYDa�JUDIK�Q�Z_GHY�SZa�OHYJZQ��ÚÚ2XMDOHYULRa�*UD
WRa��SDXYVDa�L-HUD
VTDL�À$QDQRQ���,VPDYKORQ�DMUFLHUHYD�DMSRIDLYQHL�WR�Q�WRX
�)DEL��NDL��WRX
WRQ�GH��PHW��RXM�SROX��PHWDVWKYVDa���(OHDY]DURQ�WR�Q��$QDYQRX�WRX
�DMUFLHUHYZa�XL-R�Q�DMSR����������GHLYNQXVLQ�DMUFLHUHYD��HMQLDXWRX
�GH��GLDJHQRPHYQRX�NDL��WRYQGH�SDXYVDa��6LYPZQL�WZ
��.DPLYTRX�WK�Q�DMUFLHUZVXYQKQ�SDUDGLYGZVLQ��RXM�SOHYRQ�GH��NDL��WZ
�GH�HMQLDXWRX
�WK�Q�WLPK�Q�H>FRQWL�GLHJHYQHWR�FURYQRa��NDL���,ZYVKSRa��R-�NDL��.DL!DYIDa��GLDYGRFRa�K?Q�DXMWZ
�ÚÚ����������2XMNRX
Q�R-�VXYPSDa�RXMG��R^ORa�WHWUDHYWKa�DMSRGHLYNQXWDL�WK
a�WRX
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Q�GLGDVNDOLYDa�FURYQRa��WHVVDYUZQ�HMSL��WHYVVDUVLQ�H>WHVLQ�DMUFLHUHYZQ�DMSR��WRX
�À$QQD�NDL��HMSL��WK�Q�WRX
�.DL!DYID�NDWDYVWD��VLQ�HMQLDXYVLRQ�OHLWRXUJLYDQ�HMNWHWHOHNRYWZQ��WRYQ�JHY�WRL�.DL!DYIDQ�DMUFLHUHYD�HLMNRYWZa�WRX
�HMQLDXWRX
��NDT��R`Q�WD��WRX
�VZWKULYRX�SDYTRXa�HMSHWHOHL
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�HXMDJJHOLYRX�SDUHVKPKYQDWR�JUDIKY��HM[�K_a�NDL��DXMWK
a�RXMN�DMSDY�GZQ�WK
a�SURNHLPHYQKa�HMSLWKUKYVHZa�R-�WK
a�WRX
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�GLGDVNDOLYDa��DMSRGHLYNQXWDL�FURYQRa��DMOOD��JD�U�R-�VZWK�U�NDL��NXYULRa�K-PZ
Q�RXM�PHWD��SOHL
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a�NDWDUFK
a�WRX
�NKUXYJPDWRa�WRX�a�GZYGHND�DMSRVWRYORXa�DMQDNDOHL
WDL��RX`a�NDL��PRYQRXa�WZ
Q�ORLSZ
Q���������DXMWRX
�PDTKWZ
Q�NDWDY�WL�JHYUDa�HM[DLYUHWRQ�DMSRVWRYORXa�ZMQRYPDVHQ��NDL��DX?TLa�DMQDGHLYNQXVLQ�H-WHYURXa�H-EGRPKYNRQWD��RX`a�NDL��DXMWRX�a�ÚÚDMSHYVWHLOHQ�DMQD��GXYR�GXYR�SUR��SURVZYSRX�DXMWRX
�HLMa�SDYQWD�WRYSRQ�NDL��SRYOLQ�RX_�K>PHOOHQ�DXMWR�a�H>UFHVTDLÚÚ����������2XMN�HLMa�PDNUR�Q�GH��WRX
�EDSWLVWRX
��,ZDYQQRX�X-SR��WRX
�QHYRX
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�w+UZY�GRX�WK�Q�NHIDOK�Q�DMSRWPKTHYQWRa��PQKPRQHXYHL�PH�Q�NDL��K-�THLYD�WZ
Q�HXMDJJHOLYZQ�JUDIKY��VXQLVWRUHL
�JH�PK�Q�NDL��R-��,ZYVKSRa�RMQRPDVWL��WK
a�WH�w+UZ�GLDYGRa�PQKYPKQ�SHSRLKPHYQRa�NDL��Z-a�DMGHOIRX
�JXQDL
ND�RX?VDQ�DXMWK�Q�KMJDYJHWR�SUR�a�JDYPRQ�w+UZY�GKa��DMTHWKYVDa�PH�Q�WK�Q�SURWHYUDQ�DXMWZ
��NDWD��QRYPRXa�JHJDPKPHYQKQ���$UHYWD�GH��K?Q�DX^WK�WRX
�3HWUDLYZQ�EDVLOHYZa�TXJDYWKU���WK�Q�GH��w+UZ�GLDYGD���������]Z
QWRa�GLDVWKYVDa�WRX
�DMQGURYa��GL��K`Q�NDL��WR�Q��,ZDYQQKQ�DMQHOZ�Q�SRYOHPRQ�DL>UHWDL�SUR�a�WR�Q��$UHYWDQ��Z-a�D@Q�KMWLPDVPHYQKa�DXMWZ
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a�TXJDWURYa��HMQ�Z_��SROHYPZ��PDYFKa�JHQRPHYQKa�SDYQWD�IKVL�Q�WR�Q�w+UZY�GRX�VWUDWR�Q�GLDITDUK
QDL�NDL��WDX
WD�SHSRQTHYQDL�WK
a�HMSL����������ERXOK
a�H^QHNHQ�WK
a�NDWD��WRX
��,ZDYQQRX�JHJHQKPHYQKa��R-�G��DXMWR�a��,ZYVKSRa�HMQ�WRL
a�PDYOLVWD�GLNDLRYWDWRQ�NDL��EDSWLVWK�Q�R-PRORJZ
Q�JHJRQHYQDL�WR�Q��,ZDYQQKQ��WRL
a�SHUL��DXMWRX
�NDWD��WK�Q�WZ
Q�HXMDJJHOLYZQ�JUDIK�Q�DMQDJHJUDPPHYQRLa�VXPPDUWXUHL
��L-VWRUHL
�GH��NDL��WR�Q�w+UZY�GKQ�WK
a�EDVLOHLYDa�DMSRSHSWZNHYQDL�GLD��WK�Q�DXMWK�Q�w+UZ�GLDYGD��PHT��K_a�DXMWR�Q�NDL��HLMa�WK�Q�X-SHURULYDQ�DMSHOKODYVTDL����������%LYHQQDQ�WK
a�*DOOLYDa�SRYOLQ�RLMNHL
Q�NDWDGLNDVTHYQWD��NDL��WDX
WDY�JH�DXMWZ
��HMQ�RMNWZNDLGHNDYWZ��WK
a��$UFDLRORJLYDa�GHGKYOZWDL��H>QTD�VXOODEDL
a�DXMWDL
a�SHUL��WRX
��,ZDYQQRX�WDX
WD�JUDYIHL��ÚÚWLVL��GH��WZ
Q��,RXGDLYZQ�HMGRYNHL�RMOZOHYQDL�WR�Q�w+UZY�GRX�VWUDWR�Q�X-SR��WRX
�THRX
��NDL��PDYOD�GLNDLYZa�WLQQXPHYQRX�NDWD��SRLQK�Q��,ZDYQQRX���������WRX
�NDORXPHYQRX�EDSWLVWRX
��NWHLYQHL�JD�U�WRX
WRQ�w+UZY�GKa��DMJDTR�Q�D>QGUD�NDL��WRL
a��,RXGDLYRLa�NHOHXYRQWD�DMUHWK�Q�HMSDVNRX
VLQ�NDL��WD��SUR�a�DMOOKYORXa�GLNDLRVXYQK��NDL��SUR�a�WR�Q�THR�Q�HXMVHEHLYD��FUZPHYQRXa�EDSWLVPZ
��VXQLHYQDL��RX^WZ�JD�U�GK��NDL��WK�Q�EDYSWLVLQ�DMSRGHNWK�Q�DXMWZ
��IDQHL
VTDL��PK��HMSLY�WLQZQ�D-PDUWDYGZQ�SDUDLWKYVHL�FUZPHYQZQ��DMOO��HMI��D-JQHLYD��WRX
�VZYPDWRa��D^WH�GK��NDL��WK
a�\XFK
a���������GLNDLRVXYQK��SURHNNHNDTDUPHYQKa��NDL��WZ
Q�D>OOZQ�VXVWUHIR��PHYQZQ��NDL��JD�U�K>UTKVDQ�HMSL��SOHL
VWRQ�WK
��DMNURDYVHL�WZ
Q�ORYJZQ���GHLYVDa�w+UZY�GKa�WR��HMSL��WRVRYQGH�SLTDQR�Q�DXMWRX
�WRL
a�DMQTUZYSRLa��PK��HMSL��DMSRVWDYVHL�WLQL��IHYURL��SDYQWD�JD�U�HMRLYNHVDQ�VXPERXOK
��WK
��HMNHLYQRX�SUDY[RQWHV���SROX��NUHL
WWRQ�K-JHL
WDL��SULYQ�WL�QHZYWHURQ�X-S��DXMWRX
�JHQHYVTDL��SURODEZ�Q�DMQDLUHL
Q��K@�PHWDEROK
a�JHQRPHYQKa�HLMa�SUDYJPDWD�HMPSHVZ�Q�PHWDQRHL
Q��NDL��R-�PH�Q�X-SR\LYD��WK
��w+UZY�GRX�GHYVPLRa�HLMa�WR�Q�0DFDLURX
QWD�SHPITHLYa��WR��SURHLUKPHYQRQ�IURXY��ULRQ��WDXYWK��NWLYQQXWDLÚÚ�
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Q�SUZYWZQ�DMQGUZ
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Q�VWDXUZ
��HMSLWHWLPKNRYWRa�3LODYWRX��RXMN�HMSDXY��VDQWR�RL-�WR��SUZ
WRQ�DMJDSKYVDQWHa��HMIDYQK�JD�U�DXMWRL
a�WULYWKQ�H>FZQ�K-PHYUDQ�SDYOLQ�]Z
Q��WZ
Q�THLYZQ�SURIKWZ
Q�WDX
WDY�WH�NDL��D>OOD�PXULYD�SHUL��DXMWRX
�TDXPDYVLD�HLMUKNRYWZQ��HLMa�H>WL�WH�QX
Q�WZ
Q�&ULVWLDQZ
Q�DMSR��WRX
GH�ZMQRPDVPHYQZQ�RXMN�HMSHYOLSH�WR��IX
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�PK��DMQDLVFXYQWRXa�DMSHOHYJFHVTDL�WRX�a�WD��NDW��DXMWZ
Q�SODVDPHYQRXa�X-SRPQKYPDWDe�DMOOD��WDX
WD�PH�Q�HMFHYWZ�WDXYWK�����������WZ
Q�JH�PK�Q�WRX
�VZWK
URa�DMSRVWRYOZQ�SDQWLY�WZ��VDIK�a�HMN�WZ
Q�HXMDJJHOLYZQ�K-�SURYVUKVLa��WZ
Q�GH��H-EGRPKYNRQWD�PDTKWZ
Q�NDWDY��ORJRa�PH�Q�RXMGHL�a�RXMGDPK
��IHYUHWDL��OHYJHWDLY�JH�PK�Q�HL_a�DXMWZ
Q�%DUQDED
a�JHJRQHYQDL��RX_�GLDIRYUZa�PH�Q�NDL��DL-�3UDY[HLa�WZ
Q�DMSRVWRYOZQ�HMPQKPRYQHXVDQ��RXMF�K^NLVWD�GH��NDL��3DX
ORa�*DODYWDLa�JUDYIZQ��WRXYWZQ�G��HL?QDLY�IDVL�NDL��6ZVTHYQKQ�WR�Q�D^PD�3DXYOZ����������.RULQTLYRLa�HMSLVWHLYODQWD��K-�G��L-VWRULYD�SDUD��.OKYPHQWL�NDWD��WK�Q�SHYPSWKQ�WZ
Q�w8SRWXSZYVHZQ��HMQ�K_��NDL��.KID
Q��SHUL��RX_�IKVLQ�R-�3DX
ORa��ÚÚR^WH�GH��K?OTHQ�.KID
a�HLMa��$QWLRYFHLDQ��NDWD��SURYVZSRQ�DXMWZ
��DMQWHYVWKQÚÚ��H^QD�IKVL��JHJRQHYQDL�WZ
Q�H-EGRPKYNRQWD�PDTKWZ
Q����������R-PZYQXPRQ�3HYWUZ��WXJFDYQRQWD�WZ
��DMSRVWRYOZ���NDL��0DWTLYDQ�GH��WR�Q�DMQWL���,RXYGD�WRL
a�DMSRVWRYORLa�VXJNDWDOHJHYQWD�WRYQ�WH�VX�Q�DXMWZ
��WK
��R-PRLYD��\KYIZ��WLPKTHYQWD�WK
a�DXMWK
a�WZ
Q�H-EGRPKYNRQWD�NOKYVHZa�KM[LZ
VTDL�NDWHYFHL�ORYJRa��NDL��4DGGDL
RQ�GH��H^QD�WZ
Q�DXMWZ
Q�HL?QDLY�IDVL��SHUL��RX_�NDL��L-VWRULYDQ�HMOTRX
VDQ�HLMa�K-PD
a�DXMWLYND�PDYOD�HMNTKY����������VRPDL��NDL��WZ
Q�H-EGRPKYNRQWD�GH��SOHLYRXa�WRX
�VZWK
URa�SHIK��QHYQDL�PDTKWD�a�HX^URLa�D@Q�HMSLWKUKYVDa��PDYUWXUL�FUZYPHQRa�WZ
��3DXYOZ���PHWD��WK�Q�HMN�QHNUZ
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a�L-VWRULYDa�HMFUK
Q�Z-a�HMQ�SURRLPLYZ��GLDVWHLYODVTDL�WK
a�WH�THRORJLYDa�SHYUL�WRX
�VZWKULYRX�ORYJRX�NDL��WK
a�DMUFDLRORJLYDa�WZ
Q�WK
a�K-PHWHYUDa�GLGDVNDOLYDa�GRJPDYWZQ�DMUFDLRY��WKWRYa�WH�WK
a�NDWD��&ULVWLDQRX�a�HXMDJJHOLNK
a�SROLWHLYDa��RXM�PK�Q�DMOOD��NDL��R^VD�SHUL��WK
a�JHQRPHYQKa�H>QDJFRa�HMSLIDQHLYDa�DXMWRX
��WDY�WH�SUR��WRX
�SDYTRXa�NDL��WD��SHUL��WK
a�WZ
Q�DMSRVWRYOZQ�HMNORJK
a��HMQ�WZ
��SUR��WRXYWRX��VXQWHPRYQWHa�WD�a�DMSRGHLY[HLa��GLHLOKYIDPHQ����3UHI������IHYUH�G���HMSL��WRX
�SDURYQWRa�K>GK�NDL��WD��PHWD��WK�Q�DMQDYOK\LQ�DXMWRX
�GLDVNH\ZYPHTD��WD��PH�Q�HMN�WZ
Q�THLYZQ�SDUDVKPDLQRYPHQRL�JUDPPDY��WZQ��WD��G��H>[ZTHQ�SURVLVWRURX
QWHa�HM[�Z_Q�NDWD��NDLUR�Q�PQKPRQHXY��VRPHQ�X-SRPQKPDYWZQ���������3UZ
WRa�WRLJDURX
Q�HLMa�WK�Q�DMSRVWROK�Q�DMQWL��WRX
�SURGRYWRX��,RXYGD�NOKURX
WDL�0DWTLYDa��HL_a�NDL��DXMWRYa��Z-a�GHGKYOZWDL��WZ
Q�WRX
�NXULYRX�JHQRYPHQRa�PDTKWZ
Q��NDTLYVWDQWDL�GH��GL��HXMFK
a�NDL��FHLUZ
Q�HMSLTHYVHZa�WZ
Q�DMSRVWRYOZQ�HLMa�GLDNRQLYDQ�X-SKUHVLYDa�H^QHND�WRX
�NRLQRX
�D>QGUHa�GHGRNLPDVPHYQRL��WR�Q�DMULTPR�Q�H-SWDY��RL-�DMPIL��WR�Q�6WHYIDQRQ��R`a�NDL��SUZ
WRa�PHWD��WR�Q�NXYULRQ�D^PD�WK
��FHLURWRQLYD���Z^VSHU�HLMa�DXMWR��WRX
WR�SURDFTHLYa��OLYTRLa�HLMa�TDYQDWRQ�SUR�a�WZ
Q�NXULRNWRYQZQ�EDYOOHWDL��NDL��WDXYWK��SUZ
WRa�WR�Q�DXMWZ
��IHUZYQXPRQ�WZ
Q�DM[LRQLYNZQ�WRX
�&ULVWRX
�PDUWXYUZQ�DMSRIHYUHWDL��������VWHYIDQRQ��WRYWH�GK
WD�NDL���,DYNZERQ��WR�Q�WRX
�NXULYRX�OHJRYPHQRQ�DMGHOIRYQ��R^WL�GK��NDL��RX_WRa�WRX
��,ZVK�I�ZMQRYPDVWR�SDL
a��WRX
�GH��&ULVWRX
�SDWK�U�R-��,ZVKYI��Z_��PQKVWHXTHL
VD�K-�SDUTHYQRa��SUL�Q�K@�VXQHOTHL
Q�DXMWRXYa��HX-UHYTK�HMQ�JDVWUL��H>FRXVD�HMN�SQHXYPDWRa�D-JLYRX��Z-a�K-�L-HUD��WZ
Q�HXMDJJHOLYZQ�GLGDYVNHL�JUDIKY��WRX
WRQ�GK��RX?Q�DXMWR�Q��,DYNZERQ��R`Q�NDL��GLYNDLRQ�HMSLYNOKQ�RL-�SDYODL�GL��DMUHWK
a�HMNDYORXQ�SURWHUKYPDWD��SUZ
WRQ�L-VWRURX
VLQ�WK
a�HMQ�w,HURVROXYPRLa�HMNNOK�
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��������VLYDa�WR�Q�WK
a�HMSLVNRSK
a�HMJFHLULVTK
QDL�TURYQRQ��.OKYPKa�HMQ�H^NWZ��WZ
Q�w8SRWXSZYVHZQ�JUDYIZQ�Z_GH�SDULYVWKVLQ��ÚÚ3HYWURQ�JDYU�IKVLQ�NDL���,DYNZERQ�NDL���,ZDYQQKQ�PHWD��WK�Q�DMQDYOK\LQ�WRX
�VZWK
URa��Z-a�D@Q�NDL��X-SR��WRX
�VZWK
URa�SURWHWLPK��PHYQRXa��PK��HMSLGLNDY]HVTDL�GRY[Ka��DMOOD���,DYNZERQ�WR�Q�GLYNDLRQ�HMSLYVNRSRQ�WZ
Q�w,HURVROXYPZQ�H-OHYVTDL�ÚÚ��������R-�G��DXMWR�a�HMQ�H-EGRYPZ��WK
a�DXMWK
a�X-SRTHYVHZa�H>WL�NDL��WDX
WD�SHUL��DXMWRX
�IKVLQ��ÚÚ�,DNZYEZ��WZ
��GLNDLYZ��NDL���,ZDYQQK��NDL��3HYWUZ��PHWD��WK�Q�DMQDYVWD��VLQ�SDUHYGZNHQ�WK�Q�JQZ
VLQ�R-�NXYULRa��RX_WRL�WRL
a�ORLSRL
a�DMSRVWRY��ORLa�SDUHYGZNDQ��RL-�GH��ORLSRL��DMSRYVWRORL�WRL
a�H-EGRPKYNRQWD��Z_Q��������HL_a�K?Q�NDL��%DUQDED
a��GXYR�GH��JHJRYQDVLQ��,DYNZERL��HL_a�R-�GLYNDLRa��R-�NDWD��WRX
�SWHUXJLYRX�EOKTHL�a�NDL��X-SR��JQDIHYZa�[XYOZ��SOKJHL�a�HLMa�TDYQDWRQ��H^WHURa�GH��R-�NDUDWRPKTHLYa�ÚÚ�DXMWRX
�GK��WRX
�GLNDLYRX�NDL��R-�3DX
ORa�PQKPRQHXYHL�JUDYIZQ��ÚÚH^WHURQ�GH��WZ
Q�DMSRVWRYOZQ�RXMN�HL?GRQ��HLM�PK���,DYNZERQ�WR�Q�DMGHOIR�Q��������WRX
�NXULYRX�ÚÚ�HMQ�WRXYWRLa�NDL��WD��WK
a�WRX
�VZWK
URa�K-PZ
Q�SUR�a�WR�Q�WZ
Q��2VURKQZ
Q�EDVLOHYD�WHYORa�HMODYPEDQHQ�X-SRVFHYVHZa��R-�JRX
Q�4ZPD
a�WR�Q�4DGGDL
RQ�NLQKYVHL�THLRWHYUD��HMSL��WD��À(GHVVD�NKYUXND�NDL��HXMDJJHOLVWK�Q�WK
a�SHUL��WRX
�&ULVWRX
�GLGDVNDOLYDa�HMNSHYPSHL��Z-a�DMSR��WK
a�HX-UHTHLYVKa�DXMWRYTL�JUDIK
a�PLNUZ
��SURYVTHQ��������HMGKOZYVDPHQ��R`�GH��WRL
a�WRYSRLa�HMSLVWDYa��WRYQ�WH�À$EJDURQ�LMD
WDL�WZ
��&ULVWRX
�ORYJZ��NDL��WRX�a�DXMWRYTL�SDYQWDa�WRL
a�WZ
Q�TDXPDYWZQ�SDUDGRY[RLa�HMNSOKYWWHL��L-NDQZ
a�WH�DXMWRX�a�WRL
a�H>UJRLa�GLDTHL�a�NDL��HMSL��VHYEDa�DMJDJZ�Q�WK
a�WRX
�&ULVWRX
�GXQDYPHZa��PDTKWD�a�WK
a�VZWKULYRX�GLGDVNDOLYDa�NDWHVWKYVDWR��HLMa�H>WL�WH�QX
Q�HM[�HMNHLYQRX�K-�SD
VD�WZ
Q��(GHVVKQZ
Q�SRYOLa�WK
��&ULVWRX
�SURVDQDYNHLWDL�SURVKJRULYD���RXM�WR��WXFR�Q�HMSLIHURPHYQK�GHL
JPD�WK
a�WRX
�VZWK
URa��������K-PZ
Q�NDL��HLMa�DXMWRX�a�HXMHUJHVLYDa��NDL��WDX
WD�G��Z-a�HM[�DMUFDLYZQ�L-VWRULYDa�HLMUKYVTZ��PHWLYZPHQ�G��DX?TLa�HMSL��WK�Q�THLYDQ�JUDIKYQ��JHQRPHYQRX�GK
WD�HMSL��WK
��WRX
�6WHIDYQRX�PDUWXULYD��SUZYWRX�NDL��PHJLYVWRX�SUR�a�DXMWZ
Q��,RXGDLYZQ�NDWD��WK
a�HMQ�w,HURVROXYPRLa�HMNNOKVLYDa�GLZJPRX
�SDYQWZQ�WH�WZ
Q�PDTKWZ
Q�SOK�Q�R^WL�PRYQZQ�WZ
Q�GZYGHND�DMQD��WK�Q��,RXGDLYDQ�WH�NDL��6DPDYUHLDQ�GLDVSDUHYQWZQ��WLQH�a��K_��IKVLQ�K-�THLYD�JUDIKY��GLHOTRYQWHa�H^Za�)RLQLYNKa�NDL��.XYSURX�NDL���$QWLRFHLYDa��RX>SZ�PH�Q�H>TQHVLQ�RL_RLY�WH�K?VDQ�WRX
�WK
a�SLYVWHZa
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�PHWDGLGRYQDL�ORYJRX�WROPD
Q��PRYQRLa�GH��WRX
WRQ��,RXGDLYRLa�NDWKYJ����������JHOORQ���������WKQLNDX
WD�NDL��3DX
ORa�HMOXPDLYQHWR�HLMa�H>WL�WRYWH�WK�Q�HMNNOKVLYDQ��NDW��RL>NRXa�WZ
Q�SLVWZ
Q�HLMVSRUHXRYPHQRa�VXYUZQ�WH�D>QGUDa�NDL����������JXQDL
NDa�NDL��HLMa�IXODNK�Q�SDUDGLGRXYa��DMOOD��NDL��)LYOLSSRa��HL_a�WZ
Q�D^PD�6WHIDYQZ��SURFHLULVTHYQWZQ�HLMa�WK�Q�GLDNRQLYDQ��HMQ�WRL
a�GLDVSDUHL
VLQ�JHQRYPHQRa��NDYWHLVLQ�HLMa�WK�Q�6DPDYUHLDQ��THLYDa�WH�H>PSOHZa�GXQDYPHZa�NKUXYWWHL�SUZ
WRa�WRL
a�DXMWRYTL�WR�Q�ORYJRQ��WRVDXYWK�G��DXMWZ
��THLYD�VXQKYUJHL�FDYULa��Z-a�NDL��6LYPZQD�WR�Q�PDYJRQ���������PHWD��SOHLYVWZQ�R^VZQ�WRL
a�DXMWRX
�ORYJRLa�H-OFTK
QDL��HMSL��WRVRX
��WRQ�G��R-�6LYPZQ�EHERKPHYQRa�NDW��HMNHL
QR�NDLURX
�WZ
Q�KMSDWKPHYQZQ�HMNUDYWHL�JRKWHLYD���Z-a�WK�Q�PHJDYOKQ�DXMWR�Q�K-JHL
VTDL�HL?QDL�GXYQDPLQ�WRX
�THRX
��WRYWH�G��RX?Q�NDL��RX_WRa�WD�a�X-SR��WRX
�)LOLYSSRX�GXQDYPHL�THLYD��WHORXPHYQDa�NDWDSODJHL�a�SDUDGR[RSRLLYDa��X-SRGXYHWDL�NDL����������PHYFUL�ORXWURX
�WK�Q�HLMa�&ULVWR�Q�SLYVWLQ�NDTXSRNULYQHWDL��R`�NDL��TDXPDY]HLQ�D>[LRQ�HLMa�GHX
UR�JLQRYPHQRQ�SUR�a�WZ
Q�H>WL�NDL��QX
Q�WK�Q�DMS��HMNHLYQRX�PLDUZWDYWKQ�PHWLRYQWZQ�DL^UHVLQ��RL`�WK
��WRX
�VIZ
Q�SURSDYWRURa�PHTRYGZ��WK�Q�HMNNOKVLYDQ�ORLPZYGRXa�NDL��\ZUDOHYDa�QRYVRX�GLYNKQ�X-SRGXRYPHQRL��WD��PHYJLVWD�OXPDLYQRQWDL�WRX�a�RL_a�HMQD��SRPDY[DVTDL�RL_RLY�WH�D@Q�HL?HQ�WR�Q�HMQ�DXMWRL
a�DMSRNHNUXPPHYQRQ�GXVDOTK
�NDL��FDOHSR�Q�LMRYQ��K>GK�JHY�WRL�SOHLYRXa�WRXYWZQ�DMSHZYVTKVDQ��R-SRL
RLY�WLQHa�HL?HQ�WK�Q�PRFTKULYDQ��D-ORYQWHa��Z^VSHU�RX?Q�NDL��R-�6LYPZQ�DXMWR�a�SUR�a�WRX
�3HYWURX�NDWDIZUDTHL�a�R`a�K?Q��WK�Q�SURVKYNRXVDQ����������H>WLVHQ�WLPZULYDQ����������DMOOD��JD�U�HLMa�DX>[KQ�R-VKPHYUDL�SURL!RYQWRa�WRX
�VZWKULYRX�NK��UXYJPDWRa��RLMNRQRPLYD�WLa�K?JHQ�DMSR��WK
a�$LMTLRYSZQ�JK
a�WK
a�DXMWRYTL�EDVLOLYGRa��NDWDY�WL�SDYWULRQ�H>TRa�X-SR��JXQDLNR�a�WRX
�H>TQRXa�HLMa�H>WL�QX
Q�EDVLOHXRPHYQRX��GXQDYVWKQ��R`Q�SUZ
WRQ�HM[�HMTQZ
Q�SUR�a�WRX
�)LOLYSSRX�GL��HMSLIDQHLYDa�WD��WRX
�THLYRX�ORYJRX�R>UJLD�PHWDVFRYQWD�WZ
Q�WH�DMQD��WK�Q�RLMNRXPHYQKQ�SLVWZ
Q�DMSDUFK�Q�JHQRYPHQRQ��SUZ
WRQ�NDWHYFHL�ORYJRa�HMSL��WK�Q�SDYWULRQ�SDOLQRVWKYVDQWD�JK
Q�HXMDJJH��OLYVDVTDL�WK�Q�WRX
�WZ
Q�R^OZQ�THRX
�JQZ
VLQ�NDL��WK�Q�]ZRSRLR�Q�HLMa�DMQTUZYSRXa�WRX
�VZWK
URa�K-PZ
Q�HMSLGKPLYDQ��H>UJZ��SOKUZTHLYVKa�GL�����������DXMWRX
�WK
a��ÚÚ$LMTLRSLYD�SURITDYVHL�FHL
UD�DXMWK
a�WZ
��THZ
�ÚÚ�SHULH�
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���������FRXYVKa�SURIKWHLYDa��HMSL��WRXYWRLa�3DX
ORa��WR��WK
a�HMNORJK
a�VNHX
Ra��RXMN�HM[�DMQTUZYSZQ�RXMGH��GL��DMQTUZYSZQ��GL��DMSRNDOXY\HZa�G��DXMWRX
��,KVRX
�&ULVWRX
�NDL��THRX
�SDWUR�a�WRX
�HMJHLYUDQWRa�DXMWR�Q���������HMN�QHNUZ
Q��DMSRYVWRORa�DMQDGHLYNQXWDL��GL��RMSWDVLYDa�NDL��WK
a�NDWD��WK�Q�DMSRNDYOX\LQ�RXMUDQLYRX�IZQK
a�DM[LZTHL�a�WK
a�NOKYVHZa���������.DL��GK��WK
a�SDUDGRY[RX�WRX
�VZWK
URa�K-PZ
Q�DMQDVWDYVHZYa�WH�NDL��HLMa�RXMUDQRX�a�DMQDOKY\HZa�WRL
a�SOHLYVWRLa�K>GK�SHULERKYWRX�NDTHVWZY��VKa��SDODLRX
�NHNUDWKNRYWRa�H>TRXa�WRL
a�WZ
Q�HMTQZ
Q�D>UFRXVL�WD��SDUD��VILYVLQ�NDLQRWRPRXYPHQD�WZ
��WK�Q�EDVLYOHLRQ�DMUFK�Q�HMSLNUD��WRX
QWL�VKPDLYQHLQ��Z-a�D@Q�PKGH�Q�DXMWR�Q�GLDGLGUDYVNRL�WZ
Q�JLQRPHYQZQ��WD��SHUL��WK
a�HMN�QHNUZ
Q�DMQDVWDYVHZa�WRX
�VZWK
URa�K-PZ
Q��,KVRX
�HLMa�SDYQWDa�K>GK�NDT��R^OKa�3DODLVWLYQKa�EHERKPHYQD�3LOD
WRa�7LEHULYZ��EDVLOHL
�NRLQRX
WDL��WDYa�WH�D>OODa�DXMWRX
�SXTRYPHQRa�WHUDVWLYDa�NDL��Z-a�R^WL�PHWD��TDYQDWRQ�HMN�QHNUZ
Q�DMQDVWD�a�K>GK��������THR�a�HL?QDL�SDUD��WRL
a�SROORL
a�SHSLYVWHXWR��WR�Q�GH��7LEHYULRQ�DMQHQHJNHL
Q�HMSL��WK�Q�VXYJNOKWRQ�HMNHLYQKQ�W��DMSZYVDVTDLY�IDVL�WR�Q�ORYJRQ��WZ
��PH�Q�GRNHL
Q��R^WL�PK��SURYWHURQ�DXMWK��WRX
WR�GRNLPDYVDVD�K?Q��SDODLRX
�QRYPRX�NHNUDWKNRYWRa�PK��D>OOZa�WLQD��SDUD��w5ZPDLYRLa�THRSRLHL
VTDL�PK��RXMFL��\KYIZ��NDL��GRYJPDWL�VXJNOKYWRX��WK
��G��DMOKTHLYD���R^WL�PKGH��WK
a�HM[�DMQTUZYSZQ�HMSLNULYVHZYa�WH�NDL��VXVWDYVHZa�K-�VZWKYULRa�WRX
�THLYRX�NKUXYJPDWRa�HMGHL
WR�GLGDVNDOLYD��WDXYWK��G��RX?Q�DMSZVDPHYQKa�WR�Q�SURVDJJHOTHYQWD�SHUL��WRX
�VZWK
URa�K-PZ
Q��������ORYJRQ�WK
a�w5ZPDLYZQ�ERXOK
a��WR�Q�7LEHYULRQ�K`Q�NDL��SURYWHURQ�HL?FHQ�JQZYPKQ�WKUKYVDQWD��PKGH�Q�D>WRSRQ�NDWD��WK
a�WRX
�&ULVWRX
�GLGDVNDOLYDa�HMSLQRK
VDL���������WDX
WD�7HUWXOOLDQR�a�WRX�a�w5ZPDLYZQ�QRYPRXa�KMNULEZNZYa��DMQK�U�WDY�WH�D>OOD�H>QGR[Ra�NDL��WZ
Q�PDYOLVWD�HMSL��w5ZYPKa�ODPSUZ
Q��HMQ�WK
��JUDIHLYVK��PH�Q�DXMWZ
��w5ZPDLYZQ�IZQK
���PHWDEOKTHLYVK��G��HMSL��WK�Q�w(OODYGD�JOZ
WWDQ�X-SH�U�&ULVWLDQZ
Q�DMSRORJLYD��WLYTKVLQ��NDWD��OHY[LQ�WRX
WRQ�L-VWRUZ
Q�WR�Q�WURYSRQ���������ÚÚL^QD�GH��NDL��HMN�WK
a�JHQHYVHZa�GLDOHFTZ
PHQ�WZ
Q�WRLRXYWZQ�QRYPZQ��SDODLR�Q�K?Q�GRYJPD�PKGHYQD�THR�Q�X-SR��EDVLOHYZa�NDTLHURX
VTDL��SUL�Q�X-SR��WK
a�VXJNOKYWRX�GRNLPDVTK
QDL��0DYUNRa�$LMPLYOLRa�RX^WZa�SHULY�WLQRa�HLMGZYORX�SHSRLYKNHQ��$OERXYUQRX��NDL��WRX
WR�X-SH�U�WRX
�K-PZ
Q�ORYJRX�SHSRLYKWDL��R^WL�SDU��X-PL
Q�DMQTUZSHLYD��GRNLPK
�
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�K-�THRYWKa�GLYGRWDL��HMD�Q�PK��DMQTUZYSZ��THR�a�DMUHYVK���THR�a�RXM�JLYQHWDL���������RX^WZa�NDWDY�JH�WRX
WR�D>QTUZSRQ�THZ
��L^OHZ�HL?QDL�SURVK
NHQ��7LEHY��ULRa�RX?Q��HMI��RX_�WR��WZ
Q�&ULVWLDQZ
Q�R>QRPD�HLMa�WR�Q�NRYVPRQ�HLMVH��OKYOXTHQ��DMJJHOTHYQWRa�DXMWZ
��HMN�3DODLVWLYQKa�WRX
�GRYJPDWRa�WRXY��WRX��H>QTD�SUZ
WRQ�K>U[DWR��WK
��VXJNOKYWZ��DMQHNRLQZYVDWR��GK
ORa�Z@Q�HMNHLYQRLa�Z-a�WZ
��GRYJPDWL�DMUHYVNHWDL��K-�GH��VXYJNOKWRa��HMSHL��RXMN�DXMWK��GHGRNLPDYNHL��DMSZYVDWR��R-�GH��HMQ�WK
��DXMWRX
�DMSRIDYVHL�H>PHLQHQ��DMSHLOKYVDa�TDYQDWRQ�WRL
a�WZ
Q�&ULVWLDQZ
Q�NDWKJRYURLa�ÚÚ�WK
a�RXMUDQLYRX�SURQRLYDa�NDW��RLMNRQRPLYDQ�WRX
W��DXMWZ
��SUR�a�QRX
Q�EDOORPHYQKa��Z-a�D@Q�DMSDUDSRGLYVWZa�DMUFD�a�H>FZQ�R-�WRX
�HXMDJJHOLYRX���������ORYJRa�SDQWDFRYVH�JK
a�GLDGUDYPRL���������2X^WZ�GK
WD�RXMUDQLYZ��GXQDYPHL�NDL��VXQHUJLYD��DMTURYZa�RL_DY�WLa�K-OLYRX�EROK��WK�Q�VXYPSDVDQ�RLMNRXPHYQKQ�R-�VZWKYULRa�NDWKXYJD]H�ORYJRa��DXMWLYND�WDL
a�THLYDLa�H-SRPHYQZa�JUDIDL
a�HMSL��ÚÚSD
VDQÚÚ�SURKY�HL�ÚÚWK�Q�JK
Q�R-�ITRYJJRVÚÚ�WZ
Q�THVSHVLYZQ�HXMDJJHOLVWZ
Q�DXMWRX
�NDL��DMSRVWRYOZQ��ÚÚNDL��HLMa�WD��SHYUDWD�WK
a�RLMNRXPHYQKa�WD���������U-KYPDWD�DXMWZ
QÚÚ��NDL��GK
WD�DMQD��SDYVDa�SRYOHLa�WH�NDL��NZYPDa��SOKTXRXYVKa�D^OZQRa�GLYNKQ��PXULYDQGURL�NDL��SDPSOKTHL
a�DMTURYZa�HMNNOKVLYDL�VXQHVWKYNHVDQ��RL^�WH�HMN�SURJRYQZQ�GLDGRFK
a�NDL��WK
a�DMQHYNDTHQ�SODYQKa�SDODLD
��QRYVZ��GHLVLGDLPRQLYDa�HLMGZYOZQ�WD�a�\XFD�a�SHSHGKPHYQRL��SUR�a�WK
a�WRX
�&ULVWRX
�GXQDYPHZa�GLD��WK
a�WZ
Q�IRLWKWZ
Q�DXMWRX
�GLGDVNDOLYDa�WH�R-PRX
�NDL��SDUDGR[RSRLLYDa�Z^VSHU�GHLQZ
Q�GHVSRWZ
Q�DMSKOODJPHYQRL�HL-UJPZ
Q�WH�FDOHSZWDY��WZQ�OXYVLQ�HX-UDYPHQRL��SDYVKa�PH�Q�GDLPRQLNK
a�NDWHYSWXRQ�SROX��THL"Da��H^QD�GH��PRYQRQ�HL?QDL�THR�Q�Z-PRORYJRXQ��WR�Q�WZ
Q�VXPSDYQWZQ���������GKPLRXUJRYQ��WRX
WRYQ�WH�DXMWR�Q�THVPRL
a�DMOKTRX
a�HXMVHEHLYDa�GL��HMQTHYRX�NDL��VZYIURQRa�TUK�VNHLYDa�WK
a�X-SR��WRX
�VZWK
URa�K-PZ
Q�WZ
��WZ
Q�DMQTUZYSZQ�ELYZ��NDWDVSDUHLYVKa�HMJHYUDLURQ���������DMOOD��JD�U�WK
a�FDYULWRa�K>GK�WK
a�THLYDa�NDL��HMSL��WD��ORLSD��FHR��PHYQKa�H>TQK�NDL��SUZYWRX�PH�Q�NDWD��WK�Q�3DODLVWLYQZQ�.DLVDYUHLDQ�.RUQKOLYRX�VX�Q�R^OZ��WZ
��RL>NZ��GL��HMSLIDQHLYDa�THLRWHYUDa�X-SRXUJLYDa�WH�3HYWURX�WK�Q�HLMa�&ULVWR�Q�SLYVWLQ�NDWDGH[DPHYQRX�SOHLYVWZQ�WH�NDL��D>OOZQ�HMS���$QWLRFHLYDa�w(OOKYQZQ��RL_a�RL-�NDWD��WR�Q�6WHIDYQRX�GL��ZJPR�Q�GLDVSDUHYQWHa�HMNKYUX[DQ��DMQTRXYVKa�D>UWL�NDL��SOKTXRXYVKa�WK
a�NDWD���$QWLRYFHLDQ�HMNNOKVLYDa�HMQ�WDXMWZ
��WH�HMSLSDURYQWZQ�SOHLYVWZQ�R^VZQ�WZ
Q�WH�DMSR��w,HURVROXYPZQ�SURIKWZ
Q�NDL��VX�Q�DXMWRL
a�%DUQDED
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�NDL��3DXYORX�H-WHYURX�WH�SOKYTRXa�HMSL��WRXYWRLa�DMGHOIZ
Q��K-�&ULVWLD����������QZ
Q�SURVKJRULYD�WRYWH�SUZ
WRQ�DXMWRYTL�Z^VSHU�DMS��HXMTDORX
a�NDL���������JRQLYPRX�SKJK
a�DMQDGLYGRWDL��NDL��À$JDERa�PHYQ��HL_a�WZ
Q�VXQRYQWZQ�DXMWRL
a�SURIKWZ
Q��SHUL��WRX
�PHYOOHLQ�H>VHVTDL�OLPR�Q�SURTHVSLY]HL��3DX
ORa�GH��NDL��%DUQDED
a�HM[XSKUHWKVRYPHQRL�WK
��WZ
Q�DMGHOIZ
Q�SDUDSHYPSRQWDL�GLDNRQLYD����������7LEHYULRa�PH�Q�RX?Q�DMPIL��WD��GXYR�NDL��HL>NRVL�EDVLOHXYVDa�H>WK�WHOHXWD
���PHWD��GH��WRX
WRQ�*DYL!Ra�WK�Q�K-JHPRQLYDQ�SDUDODEZYQ��DXMWLYND�WK
a��,RXGDLYZQ�DMUFK
a��$JULYSSD��WR��GLDYGKPD�SHULWLYTKVLQ��EDVLOHYD�NDWDVWKYVDa�DXMWR�Q�WK
a�WH�)LOLYSSRX�NDL��WK
a�/XVDQLYRX�WHWUDUFLYDa��SUR�a�DL_a�PHW��RXM�SROX�Q�DXMWZ
��FURYQRQ�NDL��WK�Q�w+UZY�GRX�WHWUDUFLYDQ�SDUDGLYGZVLQ��DML!GLYZ��IXJK
��WR�Q�w+UZY�GKQ��RX_WRa�G��K?Q�R-�NDWD��WR��SDYTRa�WRX
�VZWK
URV��VX�Q�NDL��WK
��JXQDLNL��w+UZ�GLDYGL�SOHLYVWZQ�H^QHND�]KPLZYVDa�DLMWLZ
Q��PDYUWXa��,ZYVKSRa�NDL��WRXYWZQ���������.DWD��GK��WRX
WRQ�)LYOZQ�HMJQZULY]HWR�SOHLYVWRLa��DMQK�U�RXM�PRYQRQ�WZ
Q�K-PHWHYUZQ��DMOOD��NDL��WZ
Q�DMSR��WK
a�H>[ZTHQ�R-UPZPHYQZQ�SDL��GHLYDa�HMSLVKPRYWDWRa��WR��PH�Q�RX?Q�JHYQRa�DMQHYNDTHQ�w(EUDL
Ra�K?Q��WZ
Q�G��HMS���$OH[DQGUHLYDa�HMQ�WHYOHL�GLDIDQZ
Q�RXMGHQR�a�FHLYUZQ���������SHUL��GH��WD��THL
D�NDL��SDYWULD�PDTKYPDWD�R^VRQ�WH�NDL��R-SKOLYNRQ�HLMVHQKYQHNWDL�SRYQRQ��H>UJZ��SD
VL�GK
ORa��NDL��SHUL��WD��ILORYVRID�GH��NDL��HMOHXTHYULD�WK
a�H>[ZTHQ�SDLGHLYDa�RL_RYa�WLa�K?Q��RXMGH�Q�GHL
�OHYJHLQ��R^WH�PDYOLVWD�WK�Q�NDWD��3ODYWZQD�NDL��3XTDJRYUDQ�HM]KOZNZ�a�DMJZJKYQ��GLHQHJNHL
Q�D^SDQWDa�WRX�a�NDT��H-DXWR�Q�L-VWRUHL
WDL���������NDL��GK��WD��NDWD��*DYL!RQ�RX_WRa��,RXGDLYRLa�VXPEDYQWD�SHYQWH�ELEOLYRLa�SDUDGLYGZVLQ��R-PRX
�WK�Q�*DL"RX�GLH[LZ�Q�IUHQREODYEHLDQ��Z-a�THR�Q�H-DXWR�Q�DMQDJRUHXYVDQWRa�NDL��PXULYD�SHUL��WK�Q�DMUFK�Q�HMQXEULNRYWRa��WDYa�WH�NDW��DXMWR�Q��,RXGDLYZQ�WDODLSZULYDa�NDL��K`Q�DXMWR�a�VWHL��ODYPHQRa�HMSL��WK
a�w5ZPDLYZQ�SRYOHZa�X-SH�U�WZ
Q�NDWD��WK�Q��$OH��[DYQGUHLDQ�R-PRHTQZ
Q�HMSRLKYVDWR�SUHVEHLYDQ��R^SZa�WH�HMSL��WRX
�*DL"RX�NDWDVWD�a�X-SH�U�WZ
Q�SDWULYZQ�QRYPZQ��RXMGHYQ�WL�SOHYRQ�JHYOZ��WRa�NDL��GLDVXUPZ
Q�DMSKQHYJNDWR��PLNURX
�GHL
Q�NDL��WR�Q�SHUL��WK
a��������]ZK
a�DMQDWOD�a�NLYQGXQRQ��PHYPQKWDL�NDL��WRXYWZQ�R-��,ZYVKSRa��HMQ�RMNWZNDLGHNDYWZ��WK
a��$UFDLRORJLYDa�NDWD��OHY[LQ�WDX
WD�JUDYIZQ��ÚÚNDL��GK��VWDYVHZa�HMQ��$OH[DQGUHLYD��JHQRPHYQKa��,RXGDLYZQ�WH�RL`�HMQRLNRX
VL��NDL��w(OOKYQZQ��WUHL
a�DMI��H-NDWHYUDa�WK
a�VWDYVHZa
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��������SUHVEHXWDL��DL-UHTHYQWHa�SDUK
VDQ�SUR�a�WR�Q�*DYL!RQ��NDL��K?Q�JD�U�WZ
Q��$OH[DQGUHYZQ�SUHYVEHZQ�HL_a��$SLYZQ��R`a�SROOD��HLMa�WRX�a��,RXGDLYRXa�HMEODVIKYPKVHQ��D>OOD�WH�OHYJZQ�NDL��Z-a�WZ
Q�.DLYVD��URa�WLPZ
Q�SHULRUZ
�HQ��SDYQWZQ�JRX
Q��R^VRL�WK
��w5ZPDLYZQ�DMUFK
��X-SRWHOHL
a�HL?HQ��EZPRX�a�WZ
��*DL"Z��NDL��QDRX�a�L-GUXPHYQZQ�WDY�WH�D>OOD�HMQ�SD
VLQ�DXMWR�Q�Z^VSHU�WRX�a�THRX�a�GHFRPHYQZQ��PRYQRXa�WRXYVGH�D>GR[RQ�K-JHL
VTDL�DMQGULD
VL�WLPD
Q�NDL��R^UNLRQ�DXMWRX
�WR���������R>QRPD�SRLHL
VTDL��SROOD��GH��NDL��FDOHSD���$SLYZQRa�HLMUKNRYWRa��X-I��Z_Q�DMUTK
QDL�K>OSL]HQ�WR�Q�*DYL!RQ�NDL��HLMNR�a�K?Q��)LYOZQ�R-�SURHVWZ�a�WZ
Q��,RXGDLYZQ�WK
a�SUHVEHLYDa��DMQK�U�WD��SDYQWD�H>QGR[Ra��$OH��[DYQGURX�WH�WRX
�DMODEDYUFRX�DMGHOIR�a�Z@Q�NDL��ILORVRILYDa�RXMN�D>SHLURa��RL_RYa�WH�K?Q�HMS��DMSRORJLYD��FZUHL
Q�WZ
Q�NDWKJRUKPHYQZQ���������GLDNOHLYHL�G��DXMWR�Q�*DYL!Ra��NHOHXYVDa�HMNSRGZ�Q�DMSHOTHL
Q��SHULRUJKYa��������WH�Z@Q�IDQHUR�a�K?Q�HMUJDVRYPHQRYa�WL�GHLQR�Q�DXMWRXYa��R-�GH��)LYOZQ�H>[HLVL�SHULXEULVPHYQRa��NDLY�IKVLQ�SUR�a�WRX�a��,RXGDLYRXa�RL`�SHUL��DXMWR�Q�K?VDQ��Z-a�FUK��TDUUHL
Q��*DL"RX�PH�Q�DXMWRL
a�ZMUJLVPHYQRX��H>UJZ��GH��K>GK�WR�Q�THR�Q�DMQWLSDUH[DYJRQWRVÚÚ���������WDX
WD�R-��,ZYVKSRa��NDL��DXMWR�a�GH��R-�)LYOZQ�HMQ�K_��VXQHYJUD\HQ�3UHVEHLYD��WD��NDWD��PHYURa�DMNULEZ
a�WZ
Q�WRYWH�SUDFTHYQWZQ�DXMWZ
��GKORL
��Z_Q�WD��SOHL
VWD�SDUHLYa��HMNHL
QD�PRYQD�SDUDTKYVRPDL��GL��Z_Q�WRL
a�HMQWXJFDYQRXVL�SURIDQK�a�JHQKYVHWDL�GKYOZVLa�WZ
Q�D^PD�WH�NDL��RXMN�HLMa�PDNUR�Q�WZ
Q�NDWD��WRX
�&ULVWRX
�WHWROPKPHYQZQ�H^QHNHQ��,RXGDLYRLa�VXPEHEKNRYWZQ���������3UZ
WRQ�GK��RX?Q�NDWD��7LEHYULRQ�HMSL��PH�Q�WK
a�w5ZPDLYZQ�SRYOHZa�L-VWRUHL
�6KLDQRYQ��WZ
Q�WRYWH�SDUD��EDVLOHL
�SROOD��GXQDYPHQRQ��D>UGKQ�WR��SD
Q�H>TQRa�DMSROHYVTDL�VSRXGK�Q�HLMVDJKRFHYQDL��HMSL��GH��WK
a��,RX��GDLYDa�3LOD
WRQ��NDT��R`Q�WD��SHUL��WR�Q�VZWK
UD�WHWRYOPKWR��SHUL��WR��HMQ�w,HURVROXYPRLa�H>WL�WRYWH�VXQHVWR�a�L-HUR�Q�HMSLFHLUKYVDQWDY�WL�SDUD��WR���,RXGDLYRLa�HM[RYQ��WD��PHYJLVWD�DXMWRX�a�DMQDWDUDY[DL���������PHWD��GH��WK�Q�7LEHULYRX�WHOHXWK�Q�*DYL!RQ�WK�Q�DMUFK�Q�SDUHLOKIRYWD��SROOD��PH�Q�HLMa�SROORX�a�NDL��D>OOD�HMQXEULYVDL��SDYQWZQ�GH��PDYOLVWD�WR��SD
Q��,RXGDLYZQ�H>TQRa�RXM�VPLNUD��NDWDEODY\DL��D`�NDL��HMQ�EUDFHL
�SDYUHVWLQ�GLD��WZ
Q�DXMWRX
�NDWDPDTHL
Q�IZQZ
Q��HMQ�DL_a�NDWD��OHY[LQ�WDX
WD�JUDYIHL�
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��������ÚÚWRVDXYWK�PH�Q�RX?Q�WLa�K-�WRX
�*DL"RX�SHUL��WR��K?TRa�K?Q�DMQZPDOLYD�SUR�a�D^SDQWDa��GLDIHURYQWZa�GH��SUR�a�WR���,RXGDLYZQ�JHYQRa��Z_��FDOHSZ
a�DMSHFTDQRYPHQRa�WD�a�PH�Q�HMQ�WDL
a�D>OODLa�SRYOHVLQ�SUR��VHXFDYa��DMSR��WZ
Q�NDW���$OH[DYQGUHLDQ�DMU[DYPHQRa��VIHWHULY]HWDL��NDWDSOKYVDa�HLMNRYQZQ�NDL��DMQGULDYQWZQ�WK
a�LMGLYDa�PRUIK
a���R-�JD�U�H-WHYUZQ�DMQDWLTHYQWZQ�HMILHLYa��DXMWR�a�L-GUXYHWR�GXQDYPHL���WR�Q�G��HMQ�WK
��L-HURSRYOHL�QHZYQ��R`a�ORLSR�a�K?Q�D>\DXVWRa��DMVXOLYDa�KM[LZPHYQRa�WK
a�SDYVKa��PHTKUPRY]HWR�NDL��PHWHVFKPDYWL]HQ�HLMa�RLMNHL
RQ�L-HURYQ��L^QD�'LR�a��(SLIDQRX
a�1HYRX�FUKPDWLY]K��*DL"RXÚÚ���������PXULYD�PH�Q�RX?Q�D>OOD�GHLQD��NDL��SHYUD�SDYVKa�GLKJKYVHZa�R-�DXMWR�a�NDWD��WK�Q��$OH[DYQGUHLDQ�VXPEHEKNRYWD��,RXGDLYRLa�HMSL��WRX
�GKORX��PHYQRX�HMQ�GHXWHYUZ��VXJJUDYPPDWL�Z_Q�HMSHYJUD\HQ�ÚÚ3HUL��DMUHWZ
QÚÚ�L-VWRUHL
��VXQDY�GHL�G��DXMWZ
��NDL��R-��,ZYVKSRa��R-PRLYZa�DMSR��WZ
Q�3LODYWRX�FURYQZQ�NDL��WZ
Q�NDWD��WRX
�VZWK
URa�WHWROPKPHYQZQ�WD�a�NDWD��SDQWR�a�WRX
�H>TQRXa�HMQDYU[DVTDL�VKPDLYQZQ�VXPIRUDYa���������D>NRXH�G��RX?Q�RL_D�NDL��RX_WRa�HMQ�GHXWHYUZ��WRX
��,RXGDL!NRX
�SROHYPRX�DXMWDL
a�VXOODEDL
a�GKORL
�OHYJZQ��ÚÚSHPITHL�a�GH��HLMa��,RXGDLYDQ�HMSLYWURSRa�X-SR��7LEHULYRX�3LOD
WRa�QXYNWZU�NHNDOXPPHYQDa�HLMa�w,HURVRYOXPD�SDUHLVNRPLY]HL�WD�a�.DLYVDURa�HLMNRYQDa��VKPDL
DL�NDORX
QWDL��WRX
WR�PHT��K-PHYUDQ�PHJLYVWKQ�WDUDFK�Q�K>JHLUHQ�WRL
a��,RXGDLYRLa��RL^�WH�JD�U�HMJJX�a�SUR�a�WK�Q�R>\LQ�HM[HSODYJKVDQ��Z-a�SHSDWKPHYQZQ�DXMWRL
a�WZ
Q�QRYPZQ��RXMGH�Q�JD�U�DM[LRX
VLQ�HMQ�WK
��SRYOHL�GHLYNKORQ�WLYTHVTDLÚÚ���������WDX
WD�GH��VXJNULYQDa�WK
��WZ
Q�HXMDJJHOLYZQ�JUDIK
���HL>VK��Z-a�RXMN�HLMa�PDNUR�Q�DXMWRX�a�PHWK
OTHQ�K`Q�H>UUK[DQ�HMS��DXMWRX
�3LODYWRX�IZQKYQ��GL��K_a�RXMN�D>OORQ�K@�PRYQRQ�H>FHLQ�HMSHERYZQ�.DLYVDUD�EDVLOHYD���������HL?WD�GH��NDL��D>OOKQ�H-[K
a�R-�DXMWR�a�VXJJUDIHX�a�L-VWRUHL
�PHWHOTHL
Q�DXMWRX�a�VXPIRUD�Q�HMQ�WRXYWRLa��ÚÚPHWD��GH��WDX
WD�WDUDFK�Q�H-WHYUDQ�HMNLYQHL��WR�Q�L-HUR�Q�TKVDXURYQ��NDOHL
WDL�GH��NRUEDQD
a��HLMa�NDWDJZJK�Q�X-GDYWZQ�HM[DQDOLYVNZQ��NDWKY�HL�GH��DMSR��WULDNRVLYZQ�VWDGLYZQ��SUR�a�WRX
WR�WRX
�SOKYTRXa�DMJDQDYNWKVLa�K?Q��NDL��WRX
�3LODYWRX�SDURYQWRa�HLMa�w,HURVRYOXPD���������SHULVWDYQWHa�D^PD�NDWHERYZQ��R-�GH��SURKY�GHL�JD�U�DXMWZ
Q�WK�Q�WDUDFK�Q�NDL��WZ
��SOKYTHL�WRX�a�VWUDWLZYWDa�HMQRYSORXa��HMVTKYVHVLQ�LMGLZWLNDL
a�NHNDOXPPHYQRXa��HMJNDWDPLY[Da�NDL��[LYIHL�PH�Q�FUKYVDVTDL�NZOXYVDa��[XYORLa�GH��SDLYHLQ�WRX�a�NHNUDJRYWDa�HMJNHOHXVDYPHQRa�
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�VXYQTKPD�GLYGZVLQ�DMSR��WRX
�EKYPDWRa��WXSWRYPHQRL�GH��RL-��,RXGDL
RL�SROORL��PH�Q�X-SR��WZ
Q�SOKJZ
Q��SROORL��GH��X-SR��VIZ
Q�DXMWZ
Q�HMQ�WK
��IXJK
��NDWDSDWKTHYQWHa�DMSZYORQWR��SUR�a�GH��WK�Q�VXPIRUD�Q�WZ
Q�DMQK�UKPHYQZQ�NDWDSODJH�Q�WR��SOK
TRa�HMVLZYSKVHQ�ÚÚ��������HMSL��WRXYWRLa�PXULYDa�D>OODa�HMQ�DXMWRL
a�w,HURVROXYPRLa�NHNLQK
VTDL�QHZWHURSRLLYDa�R-�DXMWR�a�HMPIDLYQHL��SDULVWD�a�Z-a�RXMGDPZ
a�HM[�HMNHLYQRX�GLHYOLSRQ�WKYQ�WH�SRYOLQ�NDL��WK�Q��,RXGDLYDQ�D^SDVDQ�VWDYVHLa�NDL��SRYOHPRL�NDL��NDNZ
Q�HMSDYOOKORL�PKFDQDLY��HLMa�R^WH�WR��SDQXYVWDWRQ�K-�NDWD��2XMHVSDVLDQR�Q�DXMWRX�a�PHWK
OTHQ�SROLRUNLYD���,RXGDLYRXa�PH�Q�RX?Q�Z_Q�NDWD��WRX
�&ULVWRX
�WHWROPKYNDVLQ��WDXYWK��SK��WD��HMN�WK
a�THLYDa�PHWKY�HL�GLYNKa���������RXMN�DMJQRHL
Q�GH��D>[LRQ�Z-a�NDL��DXMWR�Q�HMNHL
QRQ�WR�Q�HMSL��WRX
�VZWK
URa�3LOD
WRQ�NDWD��*DYL!RQ��RX_�WRX�a�FURYQRXa�GLHY[LPHQ��WRVDXYWDLa�SHUL��SHVHL
Q�NDWHYFHL�ORYJRa�VXPIRUDL
a��Z-a�HM[�DMQDYJNKa�DXMWRIRQHXWK�Q�H-DXWRX
�NDL��WLPZUR�Q�DXMWRYFHLUD�JHQHYVTDL��WK
a�THLYDa��Z-a�H>RLNHQ��GLYNKa�RXMN�HLMa�PDNUR�Q�DXMWR�Q�PHWHOTRXYVKa��L-VWRURX
VLQ�w(OOKY��QZQ�RL-�WD�a��2OXPSLDYGDa�D^PD�WRL
a�NDWD��FURYQRXa�SHSUDJPHYQRLa�DMQDJUDY\DQWHa����������$OOD��JD�U�*DYL!RQ�RXMG��R^ORLa�WHYWWDUVLQ�H>WHVLQ�WK�Q�DMUFK�Q�NDWD��VFRYQWD�.ODXYGLRa�DXMWRNUDYWZU�GLDGHYFHWDL��NDT��R`Q�OLPRX
�WK�Q�RLMNRXPHYQKQ�SLHYVDQWRa��WRX
WR�GH��NDL��RL-�SRYUUZ�WRX
�NDT��K-PD
a�ORYJRX�VXJJUDIHL
a�WDL
a�DXMWZ
Q�L-VWRULYDLa�SDUHYGRVDQ���K-�NDWD��WD�a�3UDY[HLa�WZ
Q�DMSRVWRYOZQ��$JDYERX�SURIKYWRX�SHUL��WRX
�PHYOOHLQ�H>VHVTDL�OLPR�Q�HMI��R^OKQ�WK�Q�RLMNRXPHYQKQ�SHYUDa�HMODYPEDQHQ�SURYU���������UKVLa��WR�Q�GH��NDWD��.ODXYGLRQ�OLPR�Q�HMSLVKPKQDYPHQRa�HMQ�WDL
a�3UDY[HVLQ�R-�/RXND
a�L-VWRUKYVDa�WH�Z-a�D>UD�GLD��3DXYORX�NDL��%DU��QDED
�RL-�NDWD���$QWLRYFHLDQ�DMGHOIRL��WRL
a�NDWD��WK�Q��,RXGDLYDQ�HM[�Z_Q�H^NDVWRa�KXMSRYUHL�GLDSHP\DYPHQRL�HL>KVDQ��HMSLIHYUHL�OHYJZQ���������ÚÚNDW��HMNHL
QRQ�GH��WR�Q�NDLURYQ��GK
ORQ�G��R^WL�WR�Q�HMSL��.ODXGLYRX��HMSHYEDOHQ�w+UZY�GKa�R-�EDVLOHX�a�WD�a�FHL
UDa�NDNZ
VDLY�WLQDa�WZ
Q�DMSR��WK
a�HMNNOKVLYDa��DMQHL
OHQ�GH���,DYNZERQ�WR�Q�DMGHOIR�Q��,ZDYQQRX��������PDFDLYUD�ÚÚ��SHUL��WRXYWRX�G��R-�.OKYPKa�WRX
��,DNZYERX�NDL��L-VWRULYDQ�PQKYPKa�DM[LYDQ�HMQ�WK
��WZ
Q�w8SRWXSZYVHZQ�H-EGRYPK��SDUDWLYTHWDL�Z-a�D@Q�HMN�SDUDGRYVHZa�WZ
Q�SUR��DXMWRX
��IDYVNZQ�R^WL�GK��R-�HLMVDJDJZ�Q�DXMWR�Q�HLMa�GLNDVWKYULRQ��PDUWXUKYVDQWD�DXMWR�Q�LMGZ�Q�NLQKTHLYa��Z-PRORYJKVHQ�HL?QDL�NDL��DXMWR�a�H-DXWR�Q�&ULVWLDQRYQ�
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��������ÚÚVXQDSKYFTKVDQ�RX?Q�D>PIZ��IKVLYQ��NDL��NDWD��WK�Q�R-GR�Q�KM[LYZVHQ�DMIHTK
QDL�DXMWZ
��X-SR��WRX
��,DNZYERX��R-�GH��RMOLYJRQ�VNH\DYPHQRa��HLMUKYQK�VRL��HL?SHQ�NDL��NDWHILYOKVHQ�DXMWRYQ��NDL��RX^WZa�DMPIRY��WHURL�R-PRX
�HMNDUDWRPKYTKVDQÚÚ���������WRYWH�GK
WD��Z^a�IKVLQ�K-�THLYD�JUDIKY��LMGZ�Q�w+UZY�GKa�HMSL��WK
��WRX
��,DNZYERX�DMQDLUHYVHL�SUR�a�K-GRQK
a�JHJRQR�a�WR��SUDFTH�Q�WRL
a��,RXGDLYRLa��HMSLWLYTHWDL�NDL��3HYWUZ���GHVPRL
a�WH�DXMWR�Q�SDUDGRXYa��R^VRQ�RX>SZ�NDL��WR�Q�NDW��DXMWRX
�IRYQRQ�HMQKYUJKVHQ�D>Q��HLM�PK��GLD��THLYDa�HMSLIDQHLYDa��HMSLVWDYQWRa�DXMWZ
��QXYNWZU�DMJJHYORX��SDUDGRY��[Za�WZ
Q�HL-UJPZ
Q�DMSDOODJHLYa��HMSL��WK�Q�WRX
�NKUXYJPDWRa�DMIHL
WDL�GLDNRQLYDQ��NDL��WD��PH�Q�NDWD��3HYWURQ�RX^WZa�HL?FHQ�RLMNRQRPLYDa����������7D��GHY�JH�WK
a�NDWD��WZ
Q�DMSRVWRYOZQ�HMJFHLUKYVHZa�WRX
�EDVLOHYZa�RXMNHYW��DMQDEROK
a�HL>FHWR��D^PD�JHY�WRL�DXMWR�Q�R-�WK
a�THLYDa�GLYNKa�WLPZ��UR�a�GLDYNRQRa�PHWKY�HL��SDUDXWLYND�PHWD��WK�Q�WZ
Q�DMSRVWRYOZQ�HMSL��ERXOKYQ��Z-a�K-�WZ
Q�3UDY[HZQ�L-VWRUHL
�JUDIKY��R-UPKYVDQWD�PH�Q�HMSL��WK�Q�.DLVDYUHLDQ��HMQ�HMSLVKYPZ��G��HMQWDX
TD�H-RUWK
a�K-PHYUD��ODPSUD
��NDL��EDVLOLNK
��NRVPKVDYPHQRQ�HMVTK
WL�X-\KORYQ�WH�SUR��EKYPDWRa�GKPK��JRUKYVDQWD��WRX
�JDYU�WRL�GKYPRX�SDQWR�a�HMSHXIKPKYVDQWRa�HMSL��WK
��GKPKJRULYD��Z-a�HMSL��THRX
�IZQK
��NDL��RXMN�DMQTUZYSRX��SDUDFUK
PD�WR��ORYJLRQ�SDWDY[DL�DXMWR�Q�D>JJHORQ�NXULYRX�L-VWRUHL
��JHQRYPHQRYQ�WH����������VNZOKNRYEUZWRQ�HMN\X
[DL����������TDXPDYVDL�G��D>[LRQ�WK
a�SHUL��WK�Q�THLYDQ�JUDIK�Q�NDL��HMQ�WZ
�GH�WZ
��SDUDGRY[Z��VXPIZQLYDa�WK�Q�WRX
��,ZVKYSRX�L-VWRULYDQ��NDT��K`Q�HMSLPDUWXUZ
Q�WK
��DMOKTHLYD��GK
ORYa�HMVWLQ��HMQ�WRYPZ��WK
a��$UFDLRORJLYDa�HMQQHDNDLGHNDYWZ���H>QTD�DXMWRL
a�JUDYPPDVLQ�Z_GHY�SZa�WR��TDX
PD�GLKJHL
WDL����������ÚÚWULYWRQ�G��H>WRa�DXMWZ
��EDVLOHXYRQWL�WK
a�R^OKa��,RXGDLYDa�SHSOKY��UZWR��NDL��SDUK
Q�HLMa�SRYOLQ�.DLVDYUHLDQ��K`�WR��SURYWHURQ�6WUDY��WZQRa�SXYUJRa�HMNDOHL
WR��VXQHWHYOHL�G��HMQWDX
TD�THZULYDa�HLMa�WK�Q�.DLYVDURa�WLPKYQ��X-SH�U�WK
a�HMNHLYQRX�VZWKULYDa�H-RUWKYQ�WLQD�WDXYWKQ�HMSLVWDYPHQRa��NDL��SDU��DXMWK�Q�K>TURLVWR�WZ
Q�NDWD��WK�Q�HMSDUFLYDQ���������HMQ�WHYOHL�NDL��SUREHEKNRYWZQ�HLMa�DM[LYDQ�SOK
TRa��GHXWHYUD��GH��WZ
Q�THZULZ
Q�K-PHYUD��VWROK�Q�HMQGXVDYPHQRa�HM[�DMUJXYURX�SHSRLKPHYQKQ�SD
VDQ��Z-a�TDXPDYVLRQ�X-IK�Q�HL?QDL��SDUK
OTHQ�HLMa�WR��THYDWURQ�DMUFR��PHYQKa�K-PHYUDa��H>QTD�WDL
a�SUZYWDLa�WZ
Q�K-OLDNZ
Q�DMNWLYQZQ�HMSL�
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�ERODL
a�R-�D>UJXURa�NDWDXJDVTHLYa��TDXPDVLYZa�DMSHYVWLOEHQ��PDUPDLY����������UZQ�WL�IREHUR�Q�NDL��WRL
a�HLMa�DXMWR�Q�DMWHQLY]RXVL�IULNZ
GHa��HXMTX�a�GH��RL-�NRYODNHa�WD�a�RXMGH�Q�HMNHLYQZ��SUR�a�DMJDTRX
�D>OORa�D>OORTHQ�IZQD�a�DMQHERYZQ��THR�Q�SURVDJRUHXYRQWHa��HXMPHQKYa�WH�HL>Ka�HMSL��OHYJRQWHa��HLM�NDL��PHYFUL�QX
Q�Z-a�D>QTUZSRQ�HMIREKYTKPHQ��DMOOD����������WRXMQWHX
THQ�NUHLYWWRQDY�VH�TQKWK
a�IXYVHZa�R-PRORJRX
PHQ��RXMN�HMSHYSOK[HQ�WRXYWRLa�R-�EDVLOHX�a�RXMGH��WK�Q�NRODNHLYDQ�DMVHERX
VDQ�DMSHWULY\DWR��DMQDNXY\Da�GH��PHW��RMOLYJRQ��WK
a�H-DXWRX
�NHIDOK
a�X-SHUNDTH]RYPHQRQ�HL?GHQ�D>JJHORQ��WRX
WRQ�HXMTX�a�HMQRYKVHQ�NDNZ
Q�HL?QDL�DL>WLRQ��WR�Q�NDLY�SRWH�WZ
Q�DMJDTZ
Q�JHQRYPHQRQ��NDL����������GLDNDYUGLRQ�H>VFHQ�RMGXYQKQ��D>TURXQ�G��DXMWZ
��WK
a�NRLOLYDa�SURVHY��IXVHQ�D>OJKPD��PHWD��VIRGURYWKWRa�DMU[DYPHQRQ��DMQDTHZUZ
Q�RX?Q�SUR�a�WRX�a�ILYORXa��R-�THR�a�X-PL
Q�HMJZY��IKVL�Q��K>GK�NDWDVWUHYIHLQ�HMSLWDYWWRPDL�WR�Q�ELYRQ��SDUDFUK
PD�WK
a�HL-PDUPHYQKa�WD�a�D>UWL�PRX�NDWH\HXVPHYQDa�IZQD�a�HMOHJFRXYVKa��R-�NOKTHL�a�DMTDYQDWRa�X-I��X-PZ
Q��K>GK�TDQHL
Q�DMSDYJRPDL��GHNWHYRQ�GH��WK�Q�SHSUZPHYQKQ��K_��THR�a�EHERXYOKWDL��NDL��JD�U�EHELZYNDPHQ�RXMGDPK
��IDXYOZa��DMOO��HMSL��WK
a�PDNDUL]RPHYQKa�PDNURYWKWRa��WDX
WD�GH��OHYJZQ�HMSLWDY����������VHL�WK
a�RMGXYQKa�NDWHSRQHL
WR��PHWD��VSRXGK
a�RX?Q�HLMa�WR��EDVLYOHLRQ�HMNRPLYVTK��NDL��GLK
�[H�ORYJRa�HLMa�SDYQWDa�Z-a�H>FRL�WRX
�WHTQDYQDL�SDQWDYSDVL�PHW��RMOLYJRQ��K-�SOKTX�a�G��DXMWLYND�VX�Q�JXQDL[L��NDL��SDLVL�Q�HMSL��VDYNNRQ�NDTHVTHL
VD�WZ
��SDWULYZ��QRYPZ��WR�Q�THR�Q�L-NHYWHXRQ�X-SH�U�WRX
�EDVLOHYZa��RLMPZJK
a�WH�SDYQW��K?Q�DMQDYSOHD�NDL��TUKYQZQ��HMQ�X-\KOZ
��G��R-�EDVLOHX�a�GZPDWLYZ��NDWDNHLYPHQRa�NDL��NDYWZ�EOHYSZQ�DXMWRX�a�SUKQHL
a�SURSLYSWRQWDa��D>GDNUXa�RXMG��DXMWR�a�H>PHQHQ����������VXQHFHL
a�G��HMI��K-PHYUDa�SHYQWH�WZ
��WK
a�JDVWUR�a�DMOJKYPDWL�GLHU��JDVTHLYa��WR�Q�ELYRQ�NDWHYVWUH\HQ��DMSR��JHQHYVHZa�D>JZQ�SHQWKNRVWR�Q�H>WRa�NDL��WHYWDUWRQ��WK
a�GH��EDVLOHLYDa�H^EGRPRQ��WHYVVDUDa�PH�Q�RX?Q�HMSL��*DL"RX�.DLYVDURa�HMEDVLYOHXVHQ�HMQLDXWRXYa��WK
a�)LOLYSSRX�PH�Q�WHWUDUFLYDa�HLMa�WULHWLYDQ�D>U[Da��WZ
��WHWDYUWZ��GH��NDL��WK�Q�w+UZY�GRX�SURVHLOKIZYa��WUHL
a�G��HMSLODEZ�Q�WK
a�.ODXGLYRX�.DLY��VDURa�DXMWRNUDWRULYDVÚÚ�����������WDX
WD�WR�Q��,ZYVKSRQ�PHWD��WZ
Q�D>OOZQ�WDL
a�THLYDLa�VXQDOKTHXY��RQWD�JUDIDL
a�DMSRTDXPDY]Z��HLM�GH��SHUL��WK�Q�WRX
�EDVLOHYZa�SURVKJRULYDQ�GRY[HLHYQ�WLVLQ�GLDIZQHL
Q��DMOO��R^�JH�FURYQRa�NDL��K-�SUD
[La�WR�Q�DXMWR�Q�R>QWD�GHLYNQXVLQ��K>WRL�NDWDY�WL�VIDYOPD�JUDILNR�Q
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�HMQKOODJPHYQRX�WRX
�RMQRYPDWRa�K@�NDL��GLZQXPLYDa�SHUL��WR�Q�DXMWRYQ��RL_D�NDL��SHUL��SROORXYa��JHJHQKPHYQKa�����������(SHL��GH��SDYOLQ�R-�/RXND
a�HMQ�WDL
a�3UDY[HVLQ�HLMVDYJHL�WR�Q�*DPD��OLK�O�HMQ�WK
��SHUL��WZ
Q�DMSRVWRYOZQ�VNHY\HL�OHYJRQWD�Z-a�D>UD�NDWD��WR�Q�GKORXYPHQRQ�FURYQRQ�DMQHYVWK�4HXGD
a�OHYJZQ�H-DXWR�Q�HL?QDL�WLQDY��R`a�NDWHOXYTK��NDL��SDYQWHa�R^VRL�HMSHLYVTKVDQ�DXMWZ
���GLHOXYTKVDQ��IHYUH��NDL��WK�Q�SHUL��WRXYWRX�SDUDTZYPHTD�WRX
��,ZVKYSRX�JUDIKYQ��L-VWRUHL
�WRLYQXQ�DX?TLa�NDWD��WR�Q�DMUWLYZa�GHGKOZPHYQRQ�DXMWRX
�ORYJRQ�DXMWD��GK��WDX
WD�NDWD��OHY[LQ����������ÚÚ)DYGRX�GH��WK
a��,RXGDLYDa�HMSLWURSHXYRQWRa��JRYKa�WLa�DMQKYU��4HXGD
a�RMQRYPDWL��SHLYTHL�WR�Q�SOHL
VWRQ�R>FORQ�DMQDODERYQWD�WD�a�NWKYVHLa�H^SHVTDL�SUR�a�WR�Q��,RUGDYQKQ�SRWDPR�Q�DXMWZ
���SURIKYWKa�JD�U�H>OHJHQ�HL?QDL��NDL��SURVWDYJPDWL�WR�Q�SRWDPR�Q�VFLYVDa�GLYRGRQ�H>IK�SDUHY[HLQ�DXMWRL
a�U-D�GLYDQ��NDL��WDX
WD�OHYJZQ�SROORX�a�KMSDYWKVHQ����������RXM�PK�Q�HL>DVHQ�DXMWRX�a�WK
a�DMIURVXYQKa�RMQDYVTDL�)DYGRa��DMOO��HM[HY��SHP\HQ�L>OKQ�L-SSHYZQ�HMS��DXMWRXYa��K^WLa�HMSLSHVRX
VD�DMSURVGRNKYWZa�DXMWRL
a��SROORX�a�PH�Q�DMQHL
OHQ��SROORX�a�GH��]Z
QWDa�H>ODEHQ��DXMWRYQ�WH�WR�Q�4HXGD
Q�]ZJUKYVDQWHa�DMSRWHYPQRXVLQ�WK�Q�NHIDOK�Q�NDL��NRPLY]RXVLQ�HLMa�w,HURVRYOXPDÚÚ��WRXYWRLa�H-[K
a�NDL��WRX
�NDWD��.ODXYGLRQ�JHQRPHYQRX�OLPRX
�PQK��PRQHXYHL�Z_GHY�SZa����������ÚÚ�(SL��WRXYWRLa�JH�NDL��WR�Q�PHYJDQ�OLPR�Q�NDWD��WK�Q��,RXGDLYDQ�VXQHYEK�JHQHYVTDL��NDT��R`Q�NDL��K-�EDVLYOLVVD�w(OHYQK�SROOZ
Q�FUKPDY��WZQ�ZMQKVDPHYQK�VL
WRQ�DMSR��WK
a�$LMJXYSWRX��GLHYQHLPHQ�WRL
a�DMSR��URXPHYQRLVÚÚ����������VXYPIZQD�G��D@Q�HX^URLa�NDL��WDX
WD�WK
��WZ
Q�3UDY[HZQ�WZ
Q�DMSRVWRY��OZQ�JUDIK
���SHULHFRXYVK��Z-a�D>UD�WZ
Q�NDW���$QWLRYFHLDQ�PDTKWZ
Q�NDTZ�a�KXMSRUHL
WRY�WLa��Z^ULVDQ�H^NDVWRa�HLMa�GLDNRQLYDQ�DMSRVWHL
ODL�WRL
a�NDWRLNRX
VLQ�HMQ�WK
���,RXGDLYD��R`�NDL��HMSRLYKVDQ��DMSRVWHLYODQWHa���������SUR�a�WRX�a�SUHVEXWHYURXa�GLD��FHLUR�a�%DUQDED
�NDL��3DXYORX��WK
a�JHY�WRL�w(OHYQKa��K_a�GK��NDL��R-�VXJJUDIHX�a�HMSRLKYVDWR�PQKYPKQ��HLMa�H>WL�QX
Q�VWK
ODL�GLDIDQHL
a�HMQ�SURVDWHLYRLa�GHLYNQXQWDL�WK
a�QX
Q�$LMOLYDa��WRX
�GH���$GLDEKQZ
Q�H>TQRXa�DX^WK�EDVLOHX
VDL�HMOHYJHWR�����������$OOD��JD�U�WK
a�HLMa�WR�Q�VZWK
UD�NDL��NXYULRQ�K-PZ
Q��,KVRX
Q�&ULVWR�Q�HLMa�SDYQWDa�DMQTUZYSRXa�K>GK�GLDGLGRPHYQKa�SLYVWHZa��R-�WK
a�DMQTUZY�
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�SZQ�SROHYPLRa�VZWKULYDa�WK�Q�EDVLOHXYRXVDQ�SURDUSDYVDVTDL�SRYOLQ�PKFDQZYPHQRa��HMQWDX
TD�6LYPZQD�WR�Q�SURYVTHQ�GHGKOZPHYQRQ�D>JHL��NDL��GK��WDL
a�HMQWHYFQRLa�WDMQGUR�a�VXQDLURYPHQRa�JRKWHLYDLa�SOHLYRXa���������WZ
Q�WK�Q�w5ZYPKQ�RLMNRXYQWZQ�HMSL��WK�Q�SODYQKQ�VIHWHULY]HWDL��GKORL
�GH��WRX
T��R-�PHW��RXM�SROX��WZ
Q�DMSRVWRYOZQ�HMQ�WZ
��NDT��K-PD
a�GLDSUHY��\Da�ORYJZ���,RXVWL
QRa��SHUL��RX_�WD��SURVKYNRQWD�NDWD��NDLUR�Q�SDUD��TKYVRPDL��R`a�GK��HMQ�WK
��SURWHYUD��SUR�a��$QWZQL
QRQ�X-SH�U�WRX
�NDT��K-PD
a�GRYJPDWRa�DMSRORJLYD��JUDYIZQ�Z_GHY�IKVLQ����������ÚÚNDL��PHWD��WK�Q�DMQDYOK\LQ�WRX
�NXULYRX�HLMa�RXMUDQR�Q�SURHEDYO��ORQWR�RL-�GDLYPRQHa�DMQTUZYSRXa�WLQD�a�OHYJRQWDa�H-DXWRX�a�HL?QDL�THRXYa��RL`�RXM�PRYQRQ�RXMN�HMGLZYFTKVDQ�X-I��X-PZ
Q��DMOOD��NDL��WLPZ
Q�KM[LZYTKVDQ��6LYPZQD�PHYQ�WLQD�6DPDUHYD��WR�Q�DMSR��NZYPKa�OHJR��PHYQKa�*LYWTZQ��R`a�HMSL��.ODXGLYRX�.DLYVDURa�GLD��WK
a�WZ
Q�HMQHU��JRXYQWZQ�GDLPRYQZQ�WHYFQKa�GXQDYPHLa�PDJLND�a�SRLKYVDa�HMQ�WK
��SRYOHL�X-PZ
Q�WK
��EDVLOLYGL�w5ZYPK��THR�a�HMQRPLYVTK�NDL��DMQGULDYQWL�SDU��X-PZ
Q�Z-a�THR�a�WHWLYPKWDL�HMQ�WZ
��7LYEHUL�SRWDPZ
��PHWD[X��WZ
Q�GXYR�JHIXUZ
Q��H>FZQ�HMSLJUDIK�Q�w5ZPDL!NK�Q�WDXYWKQ��6,021,�'(2��������6$1&72��R^SHU�HMVWL�Q�6LYPZQL�THZ
��D-JLYZ���NDL��VFHGR�Q�PH�Q�SDYQWHa�6DPDUHL
a��RMOLYJRL�GH��NDL��HMQ�D>OORLa�H>TQHVLQ�Z-a�WR�Q�SUZ
WRQ�THR�Q�HMNHL
QRQ�R-PRORJRX
QWHa�SURVNXQRX
VLQ��NDL��w(OHYQKQ�WLQDY��WK�Q�VXPSHULQRVWKYVDVDQ�DXMWZ
��NDW��HMNHL
QR�WRX
�NDLURX
��SURYWHURQ�HMSL��WHYJRXa�VWDTHL
VDQ�HMQ�7XYUZ��WK
a�)RLQLYNKa��WK�Q�DMS��DXMWRX
�SUZYWKQ�H>QQRLDQ�OHYJRXVLQÚÚ����������WDX
WD�PH�Q�RX_WRa�VXQDY�GHL�G��DXMWZ
��NDL��(LMUKQDL
Ra��HMQ�SUZYWZ��WZ
Q�SUR�a�WD�a�DL-UHYVHLa�R-PRX
�WD��SHUL��WR�Q�D>QGUD�NDL��WK�Q�DMQRVLYDQ�NDL��PLDUD�Q�DXMWRX
�GLGDVNDOLYDQ�X-SRJUDYIZQ��K`Q�HMSL��WRX
�SDURYQWRa�SHULWWR�Q�D@Q�HL>K�NDWDOHYJHLQ��SDUR�Q�WRL
a�ERXORPHYQRLa�NDL��WZ
Q�PHW��DXMWR�Q�NDWD��PHYURa�DL-UHVLDUFZ
Q�WD�a�DMUFD�a�NDL��WRX�a�ELYRXa�NDL��WZ
Q�\HXGZ
Q�GRJPDYWZQ�WD�a�X-SRTHYVHLa�WDY�WH�SD
VLQ�DXMWRL
a�HMSLWHWKGHXPHYQD�GLDJQZ
QDL��RXM�NDWD��SDYUHUJRQ�WK
��GHGKOZPHYQK����������WRX
�(LMUKQDLYRX�SDUDGHGRPHYQD�ELYEOZ���SDYVKa�PH�Q�RX?Q�DMUFKJR�Q�DL-UHYVHZa�SUZ
WRQ�JHQHYVTDL�WR�Q�6LYPZQD�SDUHLOKYIDPHQ��HM[�RX_�NDL��HLMa�GHX
UR�RL-�WK�Q�NDW��DXMWR�Q�PHWLRYQWHa�DL^UHVLQ�WK�Q�VZYIURQD�NDL��GLD��NDTDURYWKWD�ELYRX�SDUD��WRL
a�SD
VLQ�EHERKPHYQKQ�&ULVWLDQZ
Q�ILORVRILYDQ�X-SRNULQRYPHQRL��K_a�PH�Q�H>GR[DQ�DMSDOODYWWHVTDL�SHUL��WD��HL>GZOD�GHLVLGDLPRQLYDa�RXMGH�Q�K_WWRQ�DX?TLa�HMSLODPEDYQRQWDL��NDWDSLYSWRQWHa�HMSL��JUDID�a�NDL��HLMNRYQDa�DXMWRX
�WH�WRX
�6LYPZQRa
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�NDL��WK
a�VX�Q�DXMWZ
��GKOZTHLYVKa�w(OHYQKa�TXPLDYPDVLYQ�WH�NDL����������TXVLYDLa�NDL��VSRQGDL
a�WRXYWRXa�TUK�VNHXYHLQ�HMJFHLURX
QWHa��WD��GH��WRXYWZQ�DXMWRL
a�DMSRUUKWRYWHUD��Z_Q�IDVL�WR�Q�SUZ
WRQ�HMSDNRXYVDQWD�HMNSODJKYVHVTDL�NDL��NDWDY�WL�SDU��DXMWRL
a�ORYJLRQ�H>JJUDIRQ�TDPEZ��TKYVHVTDL��TDYPERXa�Z-a�DMOKTZ
a�NDL��IUHQZ
Q�HMNVWDYVHZa�NDL��PDQLYDa�H>PSOHD�WXJFDYQHL��WRLDX
WD�R>QWD��Z-a�PK��PRYQRQ�PK��GXQDWD��HL?QDL�SDUDGRTK
QDL�JUDIK
���DMOO��RXMGH��FHLYOHVLQ�DXMWR��PRYQRQ�GL��X-SHUEROK�Q�DLMVFURXUJLYDa�WH�NDL��DMUUKWRSRLLYDa�DMQGUDYVL�VZYIURVL���������ODOKTK
QDL��R^�WL�SRWH��JD�U�D@Q�HMSLQRKTHLYK�SDQWR�a�DLMVFURX
�PLDUZY��WHURQ��WRX
WR�SD
Q�X-SHUKNRYQWLVHQ�K-�WZ
QGH�PXVDUZWDYWK�DL^UHVLa��WDL
a�DMTOLYDLa�NDL��SDQWRLYZQ�Z-a�DMOKTZ
a�NDNZ
Q�VHVZUHXPHYQDLa�JXQDL[L�Q�HMJNDWDSDL]RYQWZQ����������WRLRXYWZQ�NDNZ
Q�SDWHYUD�NDL��GKPLRXUJR�Q�WR�Q�6LYPZQD�NDW��HMNHL
QR�NDLURX
�Z^VSHU�HLM�PHYJDQ�NDL��PHJDYOZQ�DMQWLYSDORQ�WZ
Q�THVSHVLYZQ�WRX
�VZWK
URa�K-PZ
Q�DMSRVWRYOZQ�K-�PLVRYNDORa�NDL��WK
a�DMQTUZYSZQ�HMSLYERXORa�VZWKULYDa�SRQKUD��GXYQDPLa�SURXVWKYVDWR����������¾2PZa�G��RX?Q�K-�THLYD�NDL��X-SHURXUDYQLRa�FDYULa�WRL
a�DXMWK
a�VXQDLURPHYQK�GLDNRYQRLa��GL��HMSLIDQHLYDa�DXMWZ
Q�NDL��SDURXVLYDa�DMQDSWRPHYQKQ�WRX
�SRQKURX
�WK�Q�IORYJD�K?��WDYFRa�HMVEHYQQX��WDSHL��QRX
VD�GL��DXMWZ
Q�NDL��NDTDLURX
VD�SD
Q�X^\ZPD�HMSDLURYPHQRQ�NDWD����������WK
a�JQZYVHZa�WRX
�THRX
��GLR��GK��RX>WH�6LYPZQRa�RX>W��D>OORX�WRX�WZ
Q�WRYWH�IXHYQWZQ�VXJNURYWKPDY�WL�NDW��DXMWRX�a�HMNHLYQRXa�WRX�a�DMSRVWROLNRX�a�X-SHYVWK�FURYQRXa��X-SHUHQLYND�JDYU�WRL�NDL��X-SH��ULYVFXHQ�D^SDQWD�WR��WK
a�DMOKTHLYDa�IHYJJRa�R^�WH�ORYJRa�DXMWR�a�R-�THL
Ra�D>UWL�THRYTHQ�DMQTUZYSRLa�HMSLODYP\Da�HMSL��JK
a�WH�DMNPDY]ZQ���������NDL��WRL
a�LMGLYRLa�DMSRVWRYORLa�HMPSROLWHXRYPHQRa��DXMWLYND�R-�GKOZTHL�a�JRYKa�Z^VSHU�X-SR��THLYDa�NDL��SDUDGRY[RX�PDUPDUXJK
a�WD��WK
a�GLD��QRLYDa�SOKJHL�a�R>PPDWD�R^WH�SURYWHURQ�HMSL��WK
a��,RXGDLYDa�HMI��RL_a�HMSRQKUHXYVDWR�SUR�a�WRX
�DMSRVWRYORX�3HYWURX�NDWHIZUDYTK��PHJLYVWKQ�NDL��X-SHUSRYQWLRQ�DMSDYUDa�SRUHLYDQ�WK�Q�DMS��DMQDWROZ
Q�HMSL��GXVPD�a�Z>�FHWR�IHXYJZQ��PRYQZa�WDXYWK��ELZWR�Q�DXMWZ
��NDWD��JQZYPKQ�HL?QDL���������RLMRYPHQRa��HMSLED�a�GH��WK
a�w5ZPDLYZQ�SRYOHZa��VXQDLURPHYQKa�DXMWZ
��WD��PHJDYOD�WK
a�HMIHGUHXRXYVKa�HMQWDX
TD�GXQDYPHZa��HMQ�RMOLYJZ��WRVRX
WRQ�WD��WK
a�HMSLFHLUKYVHZa�K>QXVWR��Z-a�NDL��DMQGULDYQWRa�DMQD��THYVHL�SUR�a�WZ
Q�WK
�GH�RL_D�THR�Q�WLPKTK
QDL��RXM�PK�Q�HLMa�PDNUR�Q
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�DXMWZ
��WDX
WD�SURXFZYUHL����������SDUD��SRYGDa�JRX
Q�HMSL��WK
a�DXMWK
a�.ODXGLYRX�EDVLOHLYDa�K-�SDQDY��JDTRa�NDL��ILODQTUZSRWDYWK�WZ
Q�R^OZQ�SURYQRLD�WR�Q�NDUWHUR�Q�NDL��PHYJDQ�WZ
Q�DMSRVWRYOZQ��WR�Q�DMUHWK
a�H^QHND�WZ
Q�ORLSZ
Q�D-SDYQWZQ�SURKYJRURQ��3HYWURQ��HMSL��WK�Q�w5ZYPKQ�Z-a�HMSL��WKOLNRX
WRQ�OXPHZ
QD�ELYRX�FHLUDJZJHL
��R`a�RL_DY�WLa�JHQQDL
Ra�THRX
�VWUDWKJR�a�WRL
a�THLYRLa�R^SORLa�IUD[DYPHQRa��WK�Q�SROXWLYPKWRQ�HMPSRULYDQ�WRX
�QRKWRX
�IZWR�a�HM[�DMQDWROZ
Q�WRL
a�NDWD��GXYVLQ�HMNRYPL]HQ��IZ
a�DXMWR��NDL��ORYJRQ�\XFZ
Q�VZWKYULRQ��WR��NKYUXJPD�WK
a�WZ
Q�RXMUDQZ
Q�EDVLOHLYDa��HXMDJJHOL]RYPHQRa����������RX^WZ�GK��RX?Q�HMSLGKPKYVDQWRa�DXMWRL
a�WRX
�THLYRX�ORYJRX��K-�PH�Q�WRX
�6LYPZQRa�DMSHYVEK�NDL��SDUDFUK
PD�VX�Q�NDL��WZ
��DMQGUL��NDWD��OHYOXWR�GXYQDPLa��WRVRX
WRQ�G��HMSHYODP\HQ�WDL
a�WZ
Q�DMNURDWZ
Q�WRX
�3HYWURX�GLD��QRLYDLa�HXMVHEHLYDa�IHYJJRa��Z-a�PK��WK
��HLMa�D^SD[�L-NDQZ
a�H>FHLQ�DMUNHL
V��TDL�DMNRK
��PKGH��WK
��DMJUDYIZ��WRX
�THLYRX�NKUXYJPDWRa�GLGDVNDOLYD���SDUDNOKYVHVLQ�GH��SDQWRLYDLa�0DYUNRQ��RX_�WR��HXMDJJHYOLRQ�IHYUHWDL�DMNRYORXTRQ�R>QWD�3HYWURX��OLSDUK
VDL��Z-a�D@Q�NDL��GLD��JUDIK
a�X-SRYPQKPD�WK
a�GLD��ORYJRX�SDUDGRTHLYVKa�DXMWRL
a�NDWDOHLY\RL�GLGDVND�����������OLYDa��PK��SURYWHURYQ�WH�DMQHL
QDL�K@�NDWHUJDYVDVTDL�WR�Q�D>QGUD��NDL��WDXYWK��DLMWLYRXa�JHQHYVTDL�WK
a�WRX
�OHJRPHYQRX�NDWD��0DYUNRQ�HXMDJ����������JHOLYRX�JUDIK
a��JQRYQWD�GH��WR��SUDFTHYQ�IDVL�WR�Q�DMSRYVWRORQ�DMSRNDOXY\DQWRa�DXMWZ
��WRX
�SQHXYPDWRa��K-VTK
QDL�WK
��WZ
Q�DMQGUZ
Q�SURTXPLYD��NXUZ
VDLY�WH�WK�Q�JUDIK�Q�HLMa�H>QWHX[LQ�WDL
a�HMNNOKVLYDLa��.OKYPKa�HMQ�H^NWZ��WZ
Q�w8SRWXSZYVHZQ�SDUDWHYTHLWDL�WK�Q�L-VWR��ULYDQ��VXQHSLPDUWXUHL
�GH��DXMWZ
��NDL��R-�w,HUDSROLYWKa�HMSLYVNRSRa�RMQRYPDWL�3DSLYDa��WRX
�GH��0DYUNRX�PQKPRQHXYHLQ�WR�Q�3HYWURQ�HMQ�WK
��SURWHYUD��HMSLVWROK
���K`Q�NDL��VXQWDY[DL�IDVL�Q�HMS��DXMWK
a�w5ZYPKa��VKPDLYQHLQ�WH�WRX
W��DXMWRYQ��WK�Q�SRYOLQ�WURSLNZYWHURQ�%DEXOZ
QD�SURVHLSRYQWD�GLD��WRXYWZQ��ÚÚDMVSDY]HWDL�X-PD
a�K-�HMQ�%DEXOZ
QL����������VXQHNOHNWK��NDL��0DYUNRa�R-�XL-RYa�PRX�ÚÚ���������7RX
WRQ�GH��0DYUNRQ�SUZ
WRYQ�IDVLQ�HMSL��WK
a�$LMJXYSWRX�VWHL��ODYPHQRQ��WR��HXMDJJHYOLRQ��R`�GK��NDL��VXQHJUDY\DWR��NKUX
[DL��HMNNOK��VLYDa�WH�SUZ
WRQ�HMS��DXMWK
a��$OH[DQGUHLYDa�VXVWKYVDVTDL����������7RVDXYWK�G��D>UD�WZ
Q�DXMWRYTL�SHSLVWHXNRYWZQ�SOKTX�a�DMQGUZ
Q�WH
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�NDL��JXQDLNZ
Q�HMN�SUZYWKa�HMSLEROK
a�VXQHYVWK�GL��DMVNKYVHZa�ILOR��VRIZWDYWKa�WH�NDL��VIRGURWDYWKa��Z-a�NDL��JUDIK
a�DXMWZ
Q�DM[LZ
VDL�WD�a�GLDWULED�a�NDL��WD�a�VXQKOXYVHLa�WDY�WH�VXPSRYVLD�NDL��SD
VDQ�WK�Q�D>OOKQ�WRX
�ELYRX�DMJZJK�Q�WR�Q�)LYOZQD����������R`Q�NDL��ORYJRa�H>FHL�NDWD��.ODXYGLRQ�HMSL��WK
a�w5ZYPKa�HLMa�R-PLOLYDQ�HMOTHL
Q�3HYWUZ���WRL
a�HMNHL
VH�WRYWH�NKUXYWWRQWL��NDL��RXMN�DMSHLNR�a�D@Q�HL>K�WRX
WRY�JH��HMSHL��NDL��R^�IDPHQ�DXMWR��VXYJJUDPPD��HLMa�X^VWHURQ�NDL��PHWD��FURYQRXa�DXMWZ
��SHSRQKPHYQRQ��VDIZ
a�WRX�a�HLMa�H>WL�QX
Q�NDL��HLMa�K-PD
a�SHIXODJPHYQRXa�WK
a�HMNNOKVLYDa�SHULHYFHL�NDQRYQDa����������DMOOD��NDL��WR�Q�ELYRQ�WZ
Q�SDU��K-PL
Q�DMVNKWZ
Q�Z-a�H>QL�PDYOLVWD�DMNUL��EHYVWDWD�L-VWRUZ
Q��JHYQRLW��D@Q�H>NGKORa�RXMN�HLMGZ�a�PRYQRQ��DMOOD��NDL��DMSRGHFRYPHQRa�HMNTHLDY]ZQ�WH�NDL��VHPQXYQZQ�WRX�a�NDW��DXMWR�Q�DMSRVWROLNRX�a�D>QGUDa��HM[�w(EUDLYZQ��Z-a�H>RLNH��JHJRQRYWDa�WDXYWK��WH�LMRXGDL!NZYWHURQ�WZ
Q�SDODLZ
Q�H>WL�WD��SOHL
VWD�GLDWKURX
QWDa�HMTZ
Q����������SUZ
WRYQ�JHY�WRL�WR��PKTH�Q�SHYUD�WK
a�DMOKTHLYDa�RL>NRTHQ�NDL��HM[�H-DXWRX
�SURVTKYVHLQ�RL_a�L-VWRUKYVHLQ�H>PHOOHQ��DMSLVFXULVDYPHQRa�HMQ�Z_��HMSHYJUD\HQ�ORYJZ��3HUL��ELYRX�THZUKWLNRX
�K@�L-NHWZ
Q��THUDSHXWD�a�DXMWRX�a�NDL��WD�a�VX�Q�DXMWRL
a�JXQDL
NDa�THUDSHXWULYGDa�DMSRNDOHL
VTDLY�IKVLQ��WD�a�DLMWLYDa�HMSHLSZ�Q�WK
a�WRLD
VGH�SURVUKYVHZa��K>WRL�SDUD��WR��WD�a�\XFD�a�WZ
Q�SURVLRYQWZQ�DXMWRL
a�WZ
Q�DMSR��NDNLYDa�SDTZ
Q�LMDWUZ
Q�GLYNKQ�DMSDOODYWWRQWDa�DMNHL
VTDL�NDL��THUDSHXYHLQ��K@�WK
a�SHUL��WR��THL
RQ�NDTDUD
a�NDL��HLMOLNULQRX
a�THUDSHLYDa�WH�NDL��TUK�VNHLYDa���������H^QHND��HL>W��RX?Q�HM[�H-DXWRX
�WDXYWKQ�DXMWRL
a�HMSLWHYTHLWDL�WK�Q�SURVKJRULYDQ��RLMNHLYZa�HMSLJUDY\Da�WZ
��WURYSZ��WZ
Q�DMQGUZ
Q�WRX>QRPD��HL>WH�NDL��R>QWZa�WRX
W��DXMWRX�a�HMNDYORXQ�NDW��DMUFD�a�RL-�SUZ
WRL��PKGDPZ
a�WK
a�&ULVWLDQZ
Q�SZ�SURVUKYVHZa�DMQD��SDYQWD�WRYSRQ�HMSLSH����������IKPLVPHYQKa��RX>�WL�SZ�GLDWHLYQHVTDL�DMQDJNDL
RQ��R^PZa�G��RX?Q�HMQ�SUZYWRLa�WK�Q�DMSRYWD[LQ�DXMWRL
a�WK
a�RXMVLYDa�PDUWXUHL
��IDYVNZQ�DMUFRPHYQRXa�ILORVRIHL
Q�HM[LYVWDVTDL�WRL
a�SURVKYNRXVL�WZ
Q�X-SDU��FRYQWZQ��H>SHLWD�SDYVDLa�DMSRWD[DPHYQRXa�WDL
a�WRX
�ELYRX�IURQWLYVLQ��H>[Z�WHLFZ
Q�SURHOTRYQWDa��HMQ�PRQDJULYRLa�NDL��NKYSRLa�WD�a�GLDWUL��ED�a�SRLHL
VTDL��WD�a�HMN�WZ
Q�DMQRPRLYZQ�HMSLPL[LYDa�DMOXVLWHOHL
a�NDL��EODEHUD�a�HX?�HLMGRYWDa��WZ
Q�NDW��HMNHL
QR�NDLURX
�WRX
T���Z-a�HLMNRYa��HMSLWHORXYQWZQ��HMNTXYPZ��NDL��THUPRWDYWK��SLYVWHL�WR�Q�SURIKWLNR�Q���������]KORX
Q�DMVNRXYQWZQ�ELYRQ��NDL��JD�U�RX?Q�NDMQ�WDL
a�R-PRORJRXPHYQDLa
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�WZ
Q�DMSRVWRYOZQ�3UDY[HVLQ�HMPIHYUHWDL�R^WL�GK��SDYQWHa�RL-�WZ
Q�DMSRVWRY��OZQ�JQZYULPRL�WD��NWKYPDWD�NDL��WD�a�X-SDYU[HLa�GLDSLSUDYVNRQWHa�HMPHYUL]RQ�D^SDVLQ�NDT��R`�D>Q�WLa�FUHLYDQ�HL?FHQ��Z-a�PKGH��HL?QDLY�WLQD�HMQGHK
�SDU��DXMWRL
a��R^VRL�JRX
Q�NWKYWRUHa�FZULYZQ�K@�RLMNLZ
Q�X-SK
UFRQ��Z-a�R-�ORYJRa�IKVLYQ��SZORX
QWHa�H>IHURQ�WD�a�WLPD�a�WZ
Q�SLSUDVNRPHY��QZQ��HMWLYTHVDYQ�WH�SDUD��WRX�a�SRYGDa�WZ
Q�DMSRVWRYOZQ��Z^VWH�GLDGLY��GRVTDL�H-NDYVWZ��NDT��R^WL�D>Q�WLa�FUHLYDQ�HL?FHQ����������WD��SDUDSOKYVLD�GH��WRXYWRLa�PDUWXUKYVDa�WRL
a�GKORXPHYQRLa�R-�)LYOZQ�VXOODEDL
a�DXMWDL
a�HMSLIHYUHL�OHYJZQ��ÚÚSROODFRX
�PH�Q�RX?Q�WK
a�RLMNRXPHYQKa�HMVWL�Q�WR��JHYQRa��H>GHL�JD�U�DMJDTRX
�WHOHLYRX�PHWDVFHL
Q�NDL��WK�Q�w(OODYGD�NDL��WK�Q�EDYUEDURQ��SOHRQDY]HL�G��HMQ�$LMJXYSWZ��NDT��H^NDVWRQ�WZ
Q�HMSLNDORXPHYQZQ���������QRPZ
Q�NDL��PDYOLVWD�SHUL��WK�Q��$OH[DYQGUHLDQ��RL-�GH��SDQWDFRYTHQ�D>ULVWRL��NDTDYSHU�HLMa�SDWULYGD�THUDSHXWZ
Q��DMSRLNLYDQ�VWHYOORQWDL���������SURYa�WL�FZULYRQ�HMSLWKGHLRYWDWRQ��R^SHU�HMVWL�Q�X-SH�U�OLYPQKa�0DUHLYDa�NHLYPHQRQ�HMSL��JHZORYIRX�FTDPDOZWHYURX��VIRYGUD�HXMNDLYUZa�DMVID��OHLYDa�WH�H^QHND�NDL��DMHYURa�HXMNUDVLYDa�ÚÚ�HL?T��H-[K
a�WD�a�RLMNKYVHLa�DXMWZ
Q�R-SRL
DLY�WLQHa�K?VDQ�GLDJUDY\Da��SHUL��WZ
Q�NDWD��FZYUDQ�HMNNOKVLZ
Q�WDX
WDY�IKVLQ����������ÚÚHMQ�H-NDYVWK��GH��RLMNLYD��HMVWLQ�RL>NKPD�L-HUR�Q�R`�NDOHL
WDL�VHPQHL
RQ�NDL��PRQDVWKYULRQ��HMQ�Z_��PRQRXYPHQRL�WD��WRX
�VHPQRX
�ELYRX�PXVWKYULD�WHORX
QWDL��PKGH�Q�HLMVNRPLY]RQWHa��PK��SRWRYQ��PK��VLWLYRQ��PKGHY�WL�WZ
Q�D>OOZQ�R^VD�SUR�a�WD�a�WRX
�VZYPDWRa�FUHLYDa�DMQDJNDL
D��DMOOD��QRYPRXa�NDL��ORYJLD�THVSLVTHYQWD�GLD��SURIKWZ
Q�NDL��X^PQRXa�NDL��WD>OOD�RL_a�HMSLVWKYPK�NDL��HXMVHYEHLD�VXQDXY[RQWDL�NDL��WHOHLRX
QWDLÚÚ��NDL��PHT��H^WHUDY�IKVLQ�����������ÚÚWR��G��HM[�H-ZTLQRX
�PHYFULa�H-VSHYUDa�GLDYVWKPD�VXYPSDQ�DXMWRL
a�HMVWLQ�D>VNKVLa��HMQWXJFDYQRQWHa�JD�U�WRL
a�L-HURL
a�JUDYPPDVLQ�ILORVRIRX
VLQ�WK�Q�SDYWULRQ�ILORVRILYDQ�DMOOKJRURX
QWHa��HMSHLGK��VXYPEROD�WD��WK
a�U-KWK
a�H-UPKQHLYDa�QRPLY]RXVLQ�DMSRNHNUXPPHYQKa�IXYVHZa��HMQ�X-SRQRLYDLa�GKORXPHYQKa��H>VWL�G��DXMWRL
a�NDL��VXJJUDYP�����������PDWD�SDODLZ
Q�DMQGUZ
Q��RL`�WK
a�DL-UHYVHZa�DXMWZ
Q�DMUFKJHYWDL�JHQRY��PHQRL��SROOD��PQKPHL
D�WK
a�HMQ�WRL
a�DMOOKJRURXPHYQRLa�LMGHYDa�DMSHY��OLSRQ��RL_a�NDTDYSHU�WLVL�Q�DMUFHWXYSRLa�FUZYPHQRL�PLPRX
QWDL�WK
a�SURDLUHYVHZa�WR�Q�WURYSRQÚÚ�
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����������WDX
WD�PH�Q�RX?Q�H>RLNHQ�HLMUK
VTDL�WZ
��DMQGUL��WD�a�L-HUD�a�HM[KJRX��PHYQZQ�DXMWZ
Q�HMSDNURDVDPHYQZ��JUDIDYa��WDYFD�G��HLMNRYa��D>�IKVLQ�DMUFDLYZQ�SDU��DXMWRL
a�HL?QDL�VXJJUDYPPDWD��HXMDJJHYOLD�NDL��WD�a�WZ
Q�DMSRVWRYOZQ�JUDID�a�GLKJKYVHLa�WHY�WLQDa�NDWD��WR��HLMNR�a�WZ
Q�SDYODL�SURIKWZ
Q�H-UPKQHXWLNDYa��R-SRLYDa�K^�WH�SUR�a�w(EUDLYRXa�NDL��D>OODL�SOHLYRXa�WRX
�3DXYORX�SHULHYFRXVLQ�HMSLVWRODLY��WDX
W�����������HL?QDL��HL?WD�SDYOLQ�H-[K
a�SHUL��WRX
�QHYRXa�DXMWRX�a�SRLHL
VTDL�\DOPRX�a�RX^WZa�JUDYIHL��ÚÚZ^VW��RXM�THZURX
VL�PRYQRQ��DMOOD��NDL��SRLRX
VLQ�D>�VPDWD�NDL��X^PQRXa�HLMa�WR�Q�THR�Q�GLD��SDQWRLYZQ�PHYWUZQ�NDL��PHOZ
Q�DMULTPRL
a�VHPQR��WHYURLa�DMQDJNDLYZa�FDUDYVVRQWHVÚÚ�����������SROOD��PH�Q�RX?Q�NDL��D>OOD�SHUL��Z_Q�R-�ORYJRa��HMQ�WDXMWZ
��GLHY[HLVLQ��HMNHL
QD�G��DMQDJNDL
RQ�HMIDYQK�GHL
Q�DMQDOHY[DVTDL��GL��Z_Q�WD��FDUDNWK�����������ULVWLND��WK
a�HMNNOKVLDVWLNK
a�DMJZJK
a�X-SRWLYTHWDL��HLM�GHY�WZ��PK��GRNHL
�WD��HLMUKPHYQD�L>GLD�HL?QDL�WK
a�NDWD��WR��HXMDJJHYOLRQ�SROLWHLYDa��GXYQDVTDL�GH��NDL��D>OORLa�SDUD��WRX�a�GHGKOZPHYQRXa�D-UPRYWWHLQ��SHLTHYVTZ�ND@Q�DMSR��WZ
Q�H-[K
a�DXMWRX
�IZQZ
Q��HMQ�DL_a�DMQDPIKYULVWRQ��HLM�HXMJQZPRQRLYK��NRPLYVHWDL�WK�Q�SHUL��WRX
GH�PDUWXULYDQ��JUDYIHL�JD�U�Z_GH�����������ÚÚHMJNUDYWHLDQ�G��Z^VSHU�WLQD��THPHYOLRQ�SURNDWDEDOORYPHQRL�WK
��\XFK
���WD�a�D>OODa�HMSRLNRGRPRX
VLQ�DMUHWDYa��VLWLYRQ�K@�SRWR�Q�RXMGHL�a�D@Q�DXMWZ
Q�SURVHQHYJNDLWR�SUR��K-OLYRX�GXYVHZa��HMSHL��WR��PH�Q�ILOR��VRIHL
Q�D>[LRQ�IZWR�a�NULYQRXVLQ�HL?QDL��VNRYWRXa�GH��WD�a�WRX
�VZYPDWRa�DMQDYJNDa��R^THQ�WZ
��PH�Q�K-PHYUDQ��WDL
a�GH��QXNWR�a�EUDFXY�WL�PHYURa����������H>QHLPDQ��H>QLRL�GH��NDL��GLD��WULZ
Q�K-PHUZ
Q�X-SRPLPQKY�VNRQWDL�WURIK
a��RL_a�SOHLYZQ�R-�SRYTRa�HMSLVWKYPKa�HMQLYGUXWDL��WLQH�a�GH��RX^WZa�HMQHXIUDLYQRQWDL�NDL��WUXIZ
VLQ�X-SR��VRILYDa�H-VWLZYPHQRL�SORXVLYZa�NDL��DMITRYQZa�WD��GRYJPDWD�FRUKJRXYVKa��Z-a�NDL��SUR�a�GLSODVLYRQD�FURYQRQ�DMQWHYFHLQ�NDL��PRYJLa�GL��H`[�K-PHUZ
Q�DMSRJHXYHVTDL�WURIK
a�DMQDJNDLYDa��HMTLVTHYQWHVÚÚ��WDXYWDa�WRX
�)LYOZQRa�VDIHL
a�NDL��DMQDQWLUUKYWRXa�SHUL��WZ
Q�NDT�����������K-PD
a�X-SDYUFHLQ�K-JRXYPHTD�OHY[HLa��HLM�G��HMSL��WRXYWRLa�DMQWLOHYJZQ�WLa�H>WL�VNOKUXYQRLWR��NDL��RX_WRa�DMSDOODWWHYVTZ�WK
a�GXVSLVWLYDa��HMQDUJHVWHYUDLa�SHLTDUFZ
Q�DMSRGHLY[HVLQ��D`a�RXM�SDUDY�WLVLQ�K@�PRYQK��WK
��&ULVWLDQZ
Q�HX-UHL
Q�H>QHVWLQ�NDWD��WR��HXMDJJHYOLRQ�TUK�VNHLYD��
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����������IKVL�Q�JD�U�WRL
a�SHUL��Z_Q�R-�ORYJRa�NDL��JXQDL
NDa�VXQHL
QDL��Z_Q�DL-�SOHL
VWDL�JKUDOHYDL�SDUTHYQRL�WXJFDYQRXVLQ��WK�Q�D-JQHLYDQ�RXMN�DMQDYJNK���NDTDYSHU�H>QLDL�WZ
Q�SDU��¾(OOKVLQ�L-HUHLZ
Q��IXODY[DVDL�PD
OORQ�K@�NDT��H-NRXYVLRQ�JQZYPKQ��GLD��]K
ORQ�NDL��SRYTRQ�VRILYDa��K_��VXPELRX
Q�VSRXGDYVDVDL�WZ
Q�SHUL��WR��VZ
PD�K-GRQZ
Q�KMORYJKVDQ��RXM�TQKWZ
Q�HMNJRYQZQ��DMOO��DMTDQDYWZQ�RMUHFTHL
VDL��D`�PRYQK�WLYNWHLQ����������DMI��H-DXWK
a�RL_D�WHY�HMVWLQ�K-�THRILOK�a�\XFKY��HL?T��X-SRNDWDEDYa��HMPIDQWLNZYWHURQ�HMNWLYTHWDL�WDX
WD��ÚÚDL-�G��HM[KJKYVHLa�WZ
Q�L-HUZ
Q�JUDPPDYWZQ�JLYQRQWDL�DXMWRL
a�GL��X-SRQRLZ
Q�HMQ�DMOOKJRULYDLa��D^SDVD�JD�U�K-�QRPRTHVLYD�GRNHL
�WRL
a�DMQGUDYVL�WRXYWRLa�HMRLNHYQDL�]ZY�Z��NDL��VZ
PD�PH�Q�H>FHLQ�WD�a�U-KWD�a�GLDWDY[HLa��\XFK�Q�GH��WR�Q�HMQDSRNHLYPHQRQ�WDL
a�OHY[HVLQ�DMRYUDWRQ�QRX
Q��R`Q�K>U[DWR�GLDIHURYQWZa�K-�RLMNLYD�DX^WK�THZUHL
Q��Z-a�GLD��NDWRYSWURX�WZ
Q�RMQRPDYWZQ�HM[DLYVLD�NDYOOK�QRKPDYWZQ�HMPIDLQRYPHQD�NDWLGRX
VD�ÚÚ����������WLY�GHL
�WRXYWRLa�HMSLOHYJHLQ�WD�a�HMSL��WDXMWR�Q�VXQRYGRXa�NDL��WD�a�LMGLYD��PH�Q�DMQGUZ
Q��LMGLYD��GH��JXQDLNZ
Q�HMQ�WDXMWZ
��GLDWULED�a�NDL��WD�a�HM[�H>TRXa�H>WL�NDL��QX
Q�SUR�a�K-PZ
Q�HMSLWHORXPHYQDa�DMVNKYVHLa��D`a�GLDIH��URYQWZa�NDWD��WK�Q�WRX
�VZWKULYRX�SDYTRXa�H-RUWK�Q�HMQ�DMVLWLYDLa�NDL��GLDQXNWHUHXYVHVLQ�SURVRFDL
a�WH�WZ
Q�THLYZQ�ORYJZQ�HMNWHOHL
Q����������HLMZYTDPHQ��D^SHU�HMS��DMNULEHYVWHURQ�DXMWR�Q�R`Q�NDL��HLMa�GHX
UR�WHWKY��UKWDL�SDUD��PRYQRLa�K-PL
Q�WURYSRQ�HMSLVKPKQDYPHQRa�R-�GKOZTHL�a�DMQK�U�WK
��LMGLYD��SDUHYGZNHQ�JUDIK
���WD�a�WK
a�PHJDYOKa�H-RUWK
a�SDQ��QXFLYGDa�NDL��WD�a�HMQ�WDXYWDLa�DMVNKYVHLa�WRXYa�WH�OHYJHVTDL�HLMZTRYWDa�SUR�a�K-PZ
Q�X^PQRXa�L-VWRUZ
Q��NDL��Z-a�H-QR�a�PHWD��U-XTPRX
�NRVPLYZa�HMSL\DYOORQWRa�RL-�ORLSRL��NDT��K-VXFLYDQ�DMNURZYPHQRL�WZ
Q�X^PQZQ�WD��DMNURWHOHXYWLD�VXQH[KFRX
VLQ��R^SZa�WH�NDWD��WD�a�GHGKOZPHYQDa�K-PHYUDa�HMSL��VWLEDYGZQ�FDPHXQRX
QWHa�RL>QRX�PH�Q�WR��SDUDYSDQ��Z-a�DXMWRL
a�U-KYPDVLQ�DMQHYJUD\HQ��RXMG��DMSRJHXYRQWDL��DMOO��RXMGH��WZ
Q�����������HMQDLYPZQ�WLQRYa��X^GZU�GH��PRYQRQ�DXMWRL
a�HMVWL�SRWRYQ��NDL��SURVRY\KPD����������PHW��D>UWRX�D^OHa�NDL��X^VVZSRQ��SUR�a�WRXYWRLa�JUDYIHL�WR�Q�WK
a�SUR��VWDVLYDa�WURYSRQ�WZ
Q�WD�a�HMNNOKVLDVWLND�a�OHLWRXUJLYDa�HMJNHFHL��ULVPHYQZQ�GLDNRQLYDa�WH�NDL��WD�a�HMSL��SD
VLQ�DMQZWDYWZ�WK
a�HMSLVNR��SK
a�SURHGULYDa��WRXYWZQ�G��R^WZ��SRYTRa�H>QHVWL�WK
a�DMNULERX
a�HMSLVWDYVHZa��PDYTRL�D@Q�HMN�WK
a�GKOZTHLYVKa�WRX
�DMQGUR�a�L-VWRULYDa�



(XVHELXV��+LVWRULD�HFFOHVLDVWLFD

��

����������R^WL�GH��WRX�a�SUZYWRXa�NKYUXNDa�WK
a�NDWD��WR��HXMDJJHYOLRQ�GLGDVND��OLYDa�WDY�WH�DMUFK
THQ�SUR�a�WZ
Q�DMSRVWRYOZQ�H>TK�SDUDGHGRPHYQD�NDWDODEZ�Q�R-�)LYOZQ�WDX
W��H>JUDIHQ��SDQWLY�WZ��GK
ORQ����������3ROXYa�JH�PK�Q�WZ
��ORYJZ��NDL��SODWX�a�WDL
a�GLDQRLYDLa��X-\KORYa�WH�Z@Q�NDL��PHWHYZURa�HMQ�WDL
a�HLMa�WD�a�THLYDa�JUDID�a�THZULYDLa�JHJHQKPHYQRa��SRLNLYOKQ�NDL��SROXYWURSRQ�WZ
Q�L-HUZ
Q�ORYJZQ�SH��SRLYKWDL�WK�Q�X-IKYJKVLQ��WRX
WR�PH�Q�HL-UPZ
��NDL��DMNRORXTLYD��WK�Q�WZ
Q�HLMa�WK�Q�*HYQHVLQ�GLH[HOTZ�Q�SUDJPDWHLYDQ�HMQ�RL_a�HMSHYJUD\HQ�1RYPZQ�L-HUZ
Q�DMOOKJRULYDa��WRX
WR�GH��NDWD��PHYURa�GLDVWROD�a�NHIDODLYZQ�WZ
Q�HMQ�WDL
a�JUDIDL
a�]KWRXPHYQZQ�HMSLVWDYVHLa�WH�NDL��GLDOXYVHLa�SHSRLKPHYQRa�HMQ�RL_a�NDL��DXMWRL
a�NDWDOOKYOZa�7Z
Q�HMQ�*HQHYVHL�NDL��WZ
Q�HMQ��([DJZJK
��]KWKPDYWZQ�NDL��OXYVHZQ�WHYTHLWDL�WK�Q�HMSLJUDIKYQ����������H>VWL�G��DXMWZ
��SDUD��WDX
WD�SUREOKPDYWZQ�WLQZ
Q�LMGLYZa�SHSRQKPHYQD�VSRXGDYVPDWD��RL_DY�HMVWL�WD��3HUL��JHZUJLYDa�GXYR��NDL��WD��3HUL��PHYTKa�WRVDX
WD��NDL��D>OOD�D>WWD�GLDIRYURX�NDL��RLMNHLYDa�HMSLJUDIK
a�KM[LZPHYQD��RL_Ra�R-�3HUL��Z_Q�QKY\Da�R-�QRX
a�HX>FHWDL�NDL��NDWDUD
WDL�NDL��SHUL��VXJFXYVHZa�WZ
Q�GLDOHYNWZQ��NDL��R-�3HUL��IXJK
a�NDL��HX-UHYVHZa��NDL��R-�3HUL��WK
a�SUR�a�WD��SDLGHXYPDWD�VXQRYGRX��3HULY�WH�WRX
�WLYa�R-�WZ
Q�THLYZQ�HMVWL��NOKURQRYPRa�K@�SHUL��WK
a�HLMa�WD��L>VD�NDL��HMQDQWLYD�WRPK
a��NDL��H>WL�WR��3HUL��WZ
Q�WULZ
Q�DMUHWZ
Q�D`a�VX�Q���������D>OODLa�DMQHYJUD\HQ�0ZXVK
a��SUR�a�WRXYWRLa�R-�3HUL��WZ
Q�PHWRQRPD��]RPHYQZQ�NDL��Z_Q�H^QHND�PHWRQRPDY]RQWDL��HMQ�Z_��IKVL�VXQWHWDFHYQDL���������NDL��3HUL��GLDTKNZ
Q�D9�E9��H>VWLQ�G��DXMWRX
�NDL��3HUL��DMSRLNLYDa�NDL��ELYRX�VRIRX
�WRX
�NDWD��GLNDLRVXYQKQ�WHOHLZTHYQWDa�K@�QRYPZQ�DMJUDYIZQ��NDL��H>WL�3HUL��JLJDYQWZQ�K@�SHUL��WRX
�PK��WUHYSHVTDL�WR��THL
RQ��3HULY�WH�WRX
�NDWD��0ZXVHYD�THRSHYPSWRXa�HL?QDL�WRX�a�RMQHLY����������URXa�D9�E9�J9�G9�H9��NDL��WDX
WD�PH�Q�WD��HLMa�K-PD
a�HMOTRYQWD�WZ
Q���������HLMa�WK�Q�*HYQHVLQ��HLMa�GH��WK�Q�À([RGRQ�H>JQZPHQ�DXMWRX
�=KWKPDYWZQ�NDL��OXYVHZQ�D9�E9�J9�G9�H9��NDL��WR��3HUL��WK
a�VNKQK
a��WRY�WH�3HUL��WZ
Q�GHYND�ORJLYZQ��NDL��WD��3HUL��WZ
Q�DMQDIHURPHYQZQ�HMQ�HL>GHL�QRYPZQ�HLMa�WD��VXQWHLYQRQWD�NHIDYODLD�WZ
Q�GHYND�ORYJZQ�D9�E9�J9�G9��NDL��WR��3HUL��WZ
Q�HLMa�WD�a�L-HURXUJLYDa�]ZY�ZQ�NDL��WLYQD�WD��WZ
Q�TXVLZ
Q�HL>GK��NDL��WR��3HUL��WZ
Q�SURNHLPHYQZQ�HMQ�WZ
��QRYPZ��WRL
a�PH�Q�DMJDTRL
a���������D>TOZQ��WRL
a�GH��SRQKURL
a�HMSLWLPLYZQ�NDL��DMUZ
Q��SUR�a�WRXYWRLa�D^SDVLQ�NDL��PRQRYELEOD�DXMWRX
�IHYUHWDL�Z-a�WR��3HUL��SURQRLYDa��NDL�
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�R-�3HUL���,RXGDLYZQ�DXMWZ
��VXQWDFTHL�a�ORYJRa��NDL��R-�3ROLWLNRYa��H>WL�WH�R-��$OHY[DQGURa�K@�SHUL��WRX
�ORYJRQ�H>FHLQ�WD��D>ORJD�]Z
�D��HMSL��WRXYWRLa�R-�3HUL��WRX
�GRX
ORQ�HL?QDL�SDYQWD�IDX
ORQ��Z_��H-[K
a�HMVWLQ�R-���������3HUL��WRX
�SDYQWD�VSRXGDL
RQ�HMOHXYTHURQ�HL?QDL��PHT��RX`a�VXQWHYWDNWDL�DXMWZ
��R-�3HUL��ELYRX�THZUKWLNRX
�K@�L-NHWZ
Q��HM[�RX_�WD��SHUL��WRX
�ELYRX�WZ
Q�DMSRVWROLNZ
Q�DMQGUZ
Q�GLHOKOXYTDPHQ��NDL��WZ
Q�HMQ�QRYPZ��GH��NDL��SURIKYWDLa�w(EUDL!NZ
Q�RMQRPDYWZQ�DL-�H-UPKQHL
DL�WRX
�DXMWRX
���������VSRXGK��HL?QDL�OHYJRQWDL��RX_WRa�PH�Q�RX?Q�NDWD��*DYL!RQ�HMSL��WK
a�w5ZYPKa�DMILNRYPHQRa��WD��SHUL��WK
a�*DL"RX�THRVWXJLYDa�DXMWZ
��JUD��IHYQWD��D`�PHWD��K>TRXa�NDL��HLMUZQHLYDa�3HUL��DMUHWZ
Q�HMSHYJUD\HQ��HMSL��SDYVKa�OHYJHWDL�WK
a�w5ZPDLYZQ�VXJNOKYWRX�NDWD��.ODXYGLRQ�GLHOTHL
Q��Z-a�NDL��WK
a�HMQ�ELEOLRTKYNDLa�DMQDTHYVHZa�TDXPDVTHYQWDa�DXMWRX
�NDWD[LZTK
QDL�WRX�a�ORYJRXa����������NDWD��GH��WRXYVGH�WRX�a�FURYQRXa�3DXYORX�WK�Q�DMSR��w,HURXVDOK�P�NDL��NXYNOZ��SRUHLYDQ�PHYFUL�WRX
��,OOXULNRX
�GLDQXYRQWRa���,RXGDLYRXa�w5ZYPKa�DMSHODXYQHL�.ODXYGLRa��R^�WH��$NXYODa�NDL��3ULYVNLOOD�PHWD��WZ
Q�D>OOZQ��,RXGDLYZQ�WK
a�w5ZYPKa�DMSDOODJHYQWHa�HMSL��WK�Q��$VLYDQ�NDWDLYURXVLQ��HMQWDX
TDY�WH�3DXYOZ��WZ
��DMSRVWRYOZ��VXQ��GLDWULYERXVLQ��WRX�a�DXMWRYTL�WZ
Q�HMNNOKVLZ
Q�D>UWL�SUR�a�DXMWRX
�NDWDEOKTHYQWDa�THPHOLYRXa�HMSLVWKULY]RQWL��GLGDYVNDORa�NDL��WRXY����������WZQ�K-�L-HUD��WZ
Q�3UDY[HZQ�JUDIKY��H>WL�GH��.ODXGLYRX�WD��WK
a�EDVLOHLYDa�GLHYSRQWRa��NDWD��WK�Q�WRX
�SDYVFD�H-RUWK�Q�WRVDXYWKQ�HMSL��WZ
Q�w,HURVROXYPZQ�VWDYVLQ�NDL��WDUDFK�Q�HMJJHQHYVTDL�VXQHYEK��Z-a�PRYQZQ�WZ
Q�SHUL��WD�a�HM[RYGRXa�WRX
�L-HURX
�ELYD��VXQZTRXPHYQZQ�WUHL
a�PXULDYGDa��,RXGDLYZQ�DMSRTDQHL
Q�SUR�a�DMOOKYOZQ�NDWDSDWKTHYQWZQ��JHQHYVTDL�WH�WK�Q�H-RUWK�Q�SHYQTRa�PH�Q�R^OZ��WZ
��H>TQHL��TUK
QRQ�GH��NDT����������H-NDYVWKQ�RLMNLYDQ��NDL��WDX
WD�GH��NDWD��OHY[LQ�R-��,ZYVKSRa��.ODXY��GLRa�GH���$JULYSSDQ���$JULYSSRX�SDL
GD���,RXGDLYZQ�NDTLYVWKVL�EDVLOHYD��)KYOLND�WK
a�FZYUDa�D-SDYVKa�6DPDUHLYDa�WH�NDL��*DOL��ODLYDa�NDL��SURVHYWL�WK
a�HMSLNDORXPHYQKa�3HUDLYDa�HMSLYWURSRQ�HMN��SHYP\Da��GLRLNKYVDa�GH��DXMWR�a�WK�Q�K-JHPRQLYDQ�H>WHVLQ�WULVL�Q�NDL��GHYND�SUR�a�PKVL�Q�RMNWZY��1HYUZQD�WK
a�DMUFK
a�GLDYGRFRQ�NDWDOLSZYQ��WHOHXWD
�����������.DWD��GH��1HYUZQD��)KYOLNRa�WK
a��,RXGDLYDa�HMSLWURSHXYRQWRa��DXMWRL
a�U-KYPDVLQ�DX?TLa�R-��,ZYVKSRa�WK�Q�HLMa�DMOOKYORXa�WZ
Q�L-HUHYZQ�VWDYVLQ�Z_GHY�SZa�HMQ�HLMNRVWZ
��WK
a��$UFDLRORJLYDa�JUDYIHL�
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���������ÚÚHM[DYSWHWDL�GH��NDL��WRL
a�DMUFLHUHX
VL�VWDYVLa�SUR�a�WRX�a�L-HUHL
a�NDL��WRX�a�SUZYWRXa�WRX
�SOKYTRXa�WZ
Q�w,HURVROXYPZQ��H^NDVWRYa�WH�DXMWZ
Q�VWL
IRa�DMQTUZYSZQ�WZ
Q�TUDVXWDYWZQ�NDL��QHZWHULVWZ
Q�H-DXWZ
��SRLKYVDa��K-JHPZ�Q�K?Q��NDL��VXUUDYVVRQWHa�HMNDNRORYJRXQ�WH�DMOOKYORXa�NDL��OLYTRLa�H>EDOORQ��R-�G��HMSLSOKY[ZQ�K?Q�RXMGH��HL_a��DMOO����������Z-a�HMQ�DMSURVWDWKYWZ��SRYOHL�WDX
W��HMSUDYVVHWR�PHW��HM[RXVLYDa��WR��VDXYWK�GH��WRX�a�DMUFLHUHL
a�NDWHYODEHQ�DMQDLYGHLD�NDL��WRYOPD��Z^VWH�HMNSHYPSHLQ�GRXYORXa�HMWRYOPZQ�HMSL��WD�a�D^OZQDa�WRX�a�OK\RPHYQRXa�WD�a�WRL
a�L-HUHX
VLQ�RMIHLORPHYQDa�GHNDYWDa��NDL��VXQHYEDLQH�WRX�a�DMSRURXPHYQRXa�WZ
Q�L-HUHYZQ�X-S��HMQGHLYDa�DMSROOXPHYQRXa�THZUHL
Q��RX^WZa�HMNUDYWHL�WRX
�GLNDLYRX�SDQWR�a�K-�WZ
Q�VWDVLD]RYQWZQ�ELYDÚÚ����������SDYOLQ�GH��R-�DXMWR�a�VXJJUDIHX�a�NDWD��WRX�a�DXMWRX�a�FURYQRXa�HMQ�w,HURVROXYPRLa�X-SRIXK
QDL�OK�VWZ
Q�WL�HL?GRa�L-VWRUHL
��RL`�PHT��K-PHYUDQ��Z^a�IKVLQ��NDL��HMQ�PHYVK��WK
��SRYOHL�HMIRYQHXRQ�WRX�a�VXQDQWZ
QWDa����������PDYOLVWD�JD�U�HMQ�WDL
a�H-RUWDL
a�PLJQXPHYQRXa�WZ
��SOKYTHL�NDL��WDL
a�HMVTKYVHVLQ�X-SRNUXYSWRQWDa�PLNUD��[LILYGLD��WRXYWRLa�QXYWWHLQ�WRX�a�GLDIRYURXa��H>SHLWD�SHVRYQWZQ��PHYURa�JLYQHVTDL�WZ
Q�HMSDJDQDN��WRXYQWZQ�DXMWRX�a�WRX�a�SHIRQHXNRYWDa��GLR��NDL��SDQWDYSDVLQ�X-S��DM[LRSLVWLYDa�DMQHXUHYWRXa�JHQHYVTDL��SUZ
WRQ�PH�Q�RX?Q�X-S��DXMWZ
Q��,ZQDYTKQ�WR�Q�DMUFLHUHYD�NDWDVIDJK
QDL��PHWD��G��DXMWR�Q�NDT��K-PHYUDQ�DMQDLUHL
VTDL�SROORXYa��NDL��WZ
Q�VXPIRUZ
Q�WR�Q�IRYERQ�HL?QDL�FDOH����������SZYWHURQ��H-NDYVWRX�NDTDYSHU�HMQ�SROHYPZ��NDT��Z^UDQ�WR�Q�TDYQDWRQ�SURVGHFRPHYQRX����������w([K
a�GH��WRXYWRLa�HMSLIHYUHL�PHT��H^WHUD�OHYJZQ��ÚÚPHLY]RQL�GH��WRXYWZQ�SOKJK
���,RXGDLYRXa�HMNDYNZVHQ�R-�$LMJXYSWLRa�\HXGRSURIKYWKa��SDUDJHQRYPHQRa�JD�U�HLMa�WK�Q�FZYUDQ�D>QTUZSRa�JRYKa�NDL��SURIKYWRX�SLYVWLQ�HMSLTHL�a�H-DXWZ
���SHUL��WULVPXULYRXa�PH�Q�DMTURLY]HL�WZ
Q�KMSDWKPHYQZQ��SHULDJDJZ�Q�G��DXMWRX�a�HMN�WK
a�HMUKPLYDa�HLMa�WR���(ODLZ
Q�NDORXYPHQRQ�R>URa��HMNHL
THQ�RL_RYa�WH�K?Q�HLMa�w,HUR��VRYOXPD�SDUHOTHL
Q�ELDY]HVTDL�NDL��NUDWKYVDa�WK
a�WH�w5ZPDL!NK
a�IURXUD
a�NDL��WRX
�GKYPRX�WXUDQQLNZ
a�FUZYPHQRa�WRL
a�VXQHLVSH��VRX
VLQ�GRUXIRYURLa��ITDYQHL�G��DXMWRX
�WK�Q�R-UPK�Q�)K
OL[��X-SDQ����������WLDYVDa�PHWD��WZ
Q�w5ZPDL!NZ
Q�R-SOLWZ
Q��NDL��SD
a�R-�GK
PRa�VXQH��IKY\DWR�WK
a�DMPXYQKa��Z^VWH�VXPEROK
a�JHQRPHYQKa�WR�Q�PH�Q�$LMJXYS��WLRQ�IXJHL
Q�PHW��RMOLYJZQ��GLDITDUK
QDL�GH��NDL��]ZJUKTK
QDL�SOHLYV�



(XVHELXV��+LVWRULD�HFFOHVLDVWLFD

��

�WRXa�WZ
Q�VX�Q�DXMWZ
�ÚÚ����������WDX
WD�HMQ�WK
��GHXWHYUD��WZ
Q�w,VWRULZ
Q�R-��,ZYVKSRa��HMSLVWK
VDL�GH��D>[LRQ�WRL
a�HMQWDX
TD�NDWD��WR�Q�$LMJXYSWLRQ�GHGKOZPHYQRLa�NDL��WRL
a�HMQ�WDL
a�3UDY[HVL�WZ
Q�DMSRVWRYOZQ��H>QTD�NDWD��)KYOLND�SUR�a�WRX
�HMQ�w,HURVROXYPRLa�FLOLDYUFRX�HL>UKWDL�WZ
��3DXYOZ���R-SKQLYND�NDWHVWDVLYD]HQ�DXMWRX
�WR��WZ
Q��,RXGDLYZQ�SOK
TRa��ÚÚRXMN�D>UD�VX��HL?�R-�$LMJXYSWLRa�R-�SUR��WRXYWZQ�WZ
Q�K-PHUZ
Q�DMQDVWDWZYVDa�NDL��HM[DJDJZ�Q�HMQ�WK
��HMUKYPZ��WRX�a�WHWUDNLVFLOLYRXa�D>QGUDa�WZ
Q�VLND��ULYZQeÚÚ�DMOOD��WD��PH�Q�NDWD��)KYOLND�WRLDX
WD����������WRXYWRX�GH��)K
VWRa�X-SR��1HYUZQRa�GLDYGRFRa�SHYPSHWDL��NDT��R`Q�GLNDLRORJKVDYPHQRa�R-�3DX
ORa�GHYVPLRa�HMSL��w5ZYPKa�D>JHWDL���$ULYV��WDUFRa�DXMWZ
��VXQK
Q��R`Q�NDL��HLMNRYWZa�VXQDLFPDYOZWRYQ�SRX�WZ
Q�HMSLVWROZ
Q�DMSRNDOHL
��NDL��/RXND
a��R-�NDL��WD�a�SUDY[HLa�WZ
Q�DMSRVWRYOZQ�JUDIK
��SDUDGRXYa��HMQ�WRXYWRLa�NDWHYOXVH�WK�Q�L-VWRULYDQ��GLHWLYDQ�R^OKQ�HMSL��WK
a�w5ZYPKa�WR�Q�3DX
ORQ�D>QHWRQ�GLDWUL
\DL�NDL����������WR�Q�WRX
�THRX
�ORYJRQ�DMNZOXYWZa�NKUX
[DL�HMSLVKPKQDYPHQRa��WRYWH�PH�Q�RX?Q�DMSRORJKVDYPHQRQ��DX?TLa�HMSL��WK�Q�WRX
�NKUXYJPDWRa�GLDNR��QLYDQ�ORYJRa�H>FHL�VWHLYODVTDL�WR�Q�DMSRYVWRORQ��GHXYWHURQ�G��HMSLEDYQWD�WK
��DXMWK
��SRYOHL�WZ
��NDW��DXMWR�Q�WHOHLZTK
QDL�PDUWXULYZ���HMQ�Z_��GHVPRL
a�HMFRYPHQRa��WK�Q�SUR�a�7LPRYTHRQ�GHXWHYUDQ�HMSLVWROK�Q�VXQWDYWWHL��R-PRX
�VKPDLYQZQ�WKYQ�WH�SURWHYUDQ�DXMWZ
��JHQRPHYQKQ�DMSRORJLYDQ�NDL����������WK�Q�SDUD��SRYGDa�WHOHLYZVLQ��GHYFRX�GK��NDL��WRXYWZQ�WD�a�DXMWRX
�PDUWXULYDa��ÚÚHMQ�WK
��SUZYWK��PRXÚÚ��IKVLYQ��ÚÚDMSRORJLYD��RXMGHLYa�PRL�SDUHJHYQHWR��DMOOD��SDYQWHa�PH�HMJNDWHYOLSRQ��PK��DXMWRL
a�ORJLVTHLYK���R-�GH��NXYULRYa�PRL�SDUHYVWK�NDL��HMQHGXQDYPZVHYQ�PH��L^QD�GL��HMPRX
�WR��NKYUXJPD�SOKURIRUKTK
��NDL��DMNRXYVZVL�SDYQWD�WD��H>TQK��NDL��HMUUXYVTKQ���������HMN�VWRYPDWRa�OHYRQWRVÚÚ��VDIZ
a�GK��SDULYVWKVLQ�GLD��WRXYWZQ�R^WL�GK��WR��SURYWHURQ��Z-a�D@Q�WR��NKYUXJPD�WR��GL��DXMWRX
�SOKUZTHLYK��HMUUXYVTK�HMN�VWRYPDWRa�OHYRQWRa��WR�Q�1HYUZQD�WDXYWK���Z-a�H>RLNHQ��GLD��WR��ZMPRYTXPRQ�SURVHLSZYQ��RX>NRXQ�H-[K
a�SURVWHYTHLNHQ�SDUD��SOKYVLRYQ�WL�WZ
���ÚÚU-XYVHWDLY�PH�HMN�VWRYPDWRa�OHYRQWRVÚÚ��H-ZYUD�JD�U�WZ
��SQHXYPDWL�WK�Q�R^VRQ�RX>SZ�PHYOORXVDQ�DXMWRX
�WHOHXWKYQ��GL��R^�IKVLQ���������HMSLOHYJZQ�WZ
���ÚÚNDL��HMUUXYVTKQ�HMN�VWRYPDWRa�OHYRQWRVÚÚ�WR���ÚÚU-XYVHWDLY�PH�R-�NXYULRa�DMSR��SDQWR�a�H>UJRX�SRQKURX
�NDL��VZYVHL�HLMa�WK�Q�EDVLOHLYDQ�DXMWRX
�WK�Q�HMSRXUDYQLRQÚÚ��VKPDLYQZQ�WR��SDUDXWLYND�PDUWXYULRQ��R`�NDL��VDIHYVWHURQ�HMQ�WK
��DXMWK
��SUROHYJHL�JUDIK
���IDYVNZQ��ÚÚHMJZ�
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�JD�U�K>GK�VSHYQGRPDL��NDL��R-�NDLUR�a�WK
a�HMPK
a�DMQDOXYVHZa�HMIHYVWK����������NHQÚÚ��QX
Q�PH�Q�RX?Q�HMSL��WK
a�GHXWHYUDa�HMSLVWROK
a�WZ
Q�SUR�a�7LPRYTHRQ�WR�Q�/RXND
Q�PRYQRQ�JUDYIRQWL�DXMWZ
��VXQHL
QDL�GKORL
��NDWD��GH��WK�Q�SURWHYUDQ�DMSRORJLYDQ�RXMGH��WRX
WRQ��R^THQ�HLMNRYWZa�WD�a�WZ
Q�DMSRVWRYOZQ�3UDY[HLa�HMS��HMNHL
QRQ�R-�/RXND
a�SHULHYJUD\H�WR�Q�FURYQRQ��WK�Q�PHYFULa�R^WH�WZ
��3DXYOZ��VXQK
Q�L-VWRULYDQ�X-IKJKVDYPHQRa��WDX
WD���������G��K-PL
Q�HL>UKWDL�SDULVWDPHYQRLa�R^WL�PK��NDT��K`Q�R-�/RXND
a�DMQHYJUD\HQ�HMSL��WK
a�w5ZYPKa�HMSLGKPLYDQ�WRX
�3DXYORX�WR��PDUWXYULRQ�DXMWZ
����������VXQHSHUDYQTK��HLMNRYa�JHY�WRL�NDWD��PH�Q�DMUFD�a�KMSLZYWHURQ�WRX
�1HYUZ��QRa�GLDNHLPHYQRX��U-D
�RQ�WK�Q�X-SH�U�WRX
�GRYJPDWRa�WRX
�3DXYORX�NDWDGHFTK
QDL�DMSRORJLYDQ��SURHOTRYQWRa�G��HLMa�DMTHPLYWRXa�WRYOPDa��PHWD��WZ
Q�D>OOZQ�NDL��WD��NDWD��WZ
Q�DMSRVWRYOZQ�HMJFHLUKTK
QDL�����������,RXGDL
RLY�JH�PK�Q�WRX
�3DXYORX�.DLYVDUD�HMSLNDOHVDPHYQRX�HMSLY�WH�WK�Q�w5ZPDLYZQ�SRYOLQ�X-SR��)KYVWRX�SDUDSHPITHYQWRa��WK
a�HMOSLYGRa�NDT��K`Q�HM[KYUWXRQ�DXMWZ
��WK�Q�HMSLERXOKYQ��DMSRSHVRYQWHa��HMSL���,DYNZ��ERQ�WR�Q�WRX
�NXULYRX�WUHYSRQWDL�DMGHOIRYQ��Z_��SUR�a�WZ
Q�DMSRVWRYOZQ�R-�WK
a�HMSLVNRSK
a�WK
a�HMQ�w,HURVROXYPRLa�HMJNHFHLYULVWR�TURYQRa����������WRLDX
WD�GH��DXMWRL
a�NDL��WD��NDWD��WRXYWRX�WROPD
WDL��HLMa�PHYVRQ�DXMWR�Q�DMJDJRYQWHa�D>UQKVLQ�WK
a�HLMa�WR�Q�&ULVWR�Q�SLYVWHZa�HMSL��SDQWR�a�HM[KY�WRXQ�WRX
�ODRX
��WRX
�GH��SDUD��WK�Q�D-SDYQWZQ�JQZYPKQ�HMOHXTHYUD��IZQK
��NDL��PD
OORQ�K@�SURVHGRYNKVDQ�HMSL��WK
a�SOKTXYRa�D-SDYVKa�SDUUKVLDVDPHYQRX�NDL��R-PRORJKYVDQWRa�XL-R�Q�HL?QDL�THRX
�WR�Q�VZWK
UD�NDL��NXYULRQ�K-PZ
Q��,KVRX
Q��PKNHYT��RL_RLY�WH�WK�Q�WRX
�DMQGUR�a�PDUWXULYDQ�IHYUHLQ�WZ
��NDL��GLNDLRYWDWRQ�DXMWR�Q�SDUD��WRL
a�SD
VLQ�GL��DMNURYWKWD�K_a�PHWKY�HL�NDWD��WR�Q�ELYRQ�ILORVRILYDa�WH�NDL��THRVHEHLYDa�SLVWHXYHVTDL��NWHLYQRXVL��NDLUR�Q�HLMa�HM[RXVLYDQ�ODERYQWHa����������WK�Q�DMQDUFLYDQ��R^WL�GK��WRX
�)KYVWRX�NDW��DXMWR��WRX
�NDLURX
�HMSL��WK
a��,RXGDLYDa�WHOHXWKYVDQWRa��D>QDUFD�NDL��DMQHSLWURYSHXWD�WD��WK
a���������DXMWRYTL�GLRLNKYVHZa�NDTHLVWKYNHL��WR�Q�GH��WK
a�WRX
��,DNZYERX�WHOHXWK
a�WURYSRQ�K>GK�PH�Q�SURYWHURQ�DL-�SDUDWHTHL
VDL�WRX
�.OKYPHQ��WRa�IZQDL��GHGKOZYNDVLQ��DMSR��WRX
�SWHUXJLYRX�EHEOK
VTDL�[XYOZ��WH�WK�Q�SUR�a�TDYQDWRQ�SHSOK
FTDL�DXMWR�Q�L-VWRUKNRYWRa��DMNULEHYVWDWDY�JH�PK�Q�WD��NDW��DXMWR�Q�R-�w+JKYVLSSRa��HMSL��WK
a�SUZYWKa�WZ
Q�DMSRVWRY��OZQ�JHQRYPHQRa�GLDGRFK
a��HMQ�WZ
��SHYPSWZ��DXMWRX
�X-SRPQKYPDWL�WRX
WRQ�OHYJZQ�L-VWRUHL
�WR�Q�WURYSRQ�
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���������ÚÚGLDGHYFHWDL�WK�Q�HMNNOKVLYDQ�PHWD��WZ
Q�DMSRVWRYOZQ�R-�DMGHOIR�a�WRX
�NXULYRX��,DYNZERa��R-�RMQRPDVTHL�a�X-SR��SDYQWZQ�GLYNDLRa�DMSR��WZ
Q�WRX
�NXULYRX�FURYQZQ�PHYFUL�NDL��K-PZ
Q��HMSHL��SROORL���,DYNZERL�HMNDORX
QWR��RX_WRa�GH��HMN�NRLOLYDa�PKWUR�a�DXMWRX
�D^JLRa�K?Q��RL?QRQ���������NDL��VLYNHUD�RXMN�H>SLHQ�RXMGH��H>P\XFRQ�H>IDJHQ��[XUR�Q�HMSL��WK�Q�NHID��OK�Q�DXMWRX
�RXMN�DMQHYEK��H>ODLRQ�RXMN�KMOHLY\DWR��NDL��EDODQHLYZ��RXMN���������HMFUKYVDWR��WRXYWZ��PRYQZ��HM[K
Q�HLMa�WD��D^JLD�HLMVLHYQDL��RXMGH��JD�U�HMUHRX
Q�HMIRYUHL��DMOOD��VLQGRYQDa��NDL��PRYQRa�HLMVKYUFHWR�HLMa�WR�Q�QDR�Q�KX-ULYVNHWRY�WH�NHLYPHQRa�HMSL��WRL
a�JRYQDVLQ�NDL��DLMWRXYPHQRa�X-SH�U�WRX
�ODRX
�D>IHVLQ��Z-a�DMSHVNOKNHYQDL�WD��JRYQDWD�DXMWRX
�GLYNKQ�NDPKYORX��GLD��WR��DMHL��NDYPSWHLQ�HMSL��JRYQX�SURVNXQRX
QWD�WZ
��THZ
����������NDL��DLMWHL
VTDL�D>IHVLQ�WZ
��ODZ
���GLDY�JHY�WRL�WK�Q�X-SHUEROK�Q�WK
a�GLNDLRVXYQKa�DXMWRX
�HMNDOHL
WR�R-�GLYNDLRa�NDL��ZMEOLYDa��R^�HMVWLQ�w(OOKQLVWL��SHULRFK��WRX
�ODRX
��NDL��GLNDLRVXYQK��Z-a�RL-�SURIK
WDL���������GKORX
VLQ�SHUL��DXMWRX
��WLQH�a�RX?Q�WZ
Q�H-SWD��DL-UHYVHZQ�WZ
Q�HMQ�WZ
��ODZ
���WZ
Q�SURJHJUDPPHYQZQ�PRL��HMQ�WRL
a�w8SRPQKYPDVLQ���HMSXQTDYQRQWR�DXMWRX
�WLYa�K-�TXYUD�WRX
��,KVRX
��NDL��H>OHJHQ�WRX
WRQ���������HL?QDL�WR�Q�VZWK
UD��HM[�Z_Q�WLQHa�HMSLYVWHXVDQ�R^WL��,KVRX
a�HMVWLQ�R-�&ULVWRYa��DL-�GH��DL-UHYVHLa�DL-�SURHLUKPHYQDL�RXMN�HMSLYVWHXRQ�RX>WH�DMQDYVWDVLQ�RX>WH�HMUFRYPHQRQ�DMSRGRX
QDL�H-NDYVWZ��NDWD��WD��H>UJD����������DXMWRX
��R^VRL�GH��NDL��HMSLYVWHXVDQ��GLD���,DYNZERQ��SROOZ
Q�RX?Q�NDL��WZ
Q�DMUFRYQWZQ�SLVWHXRYQWZQ��K?Q�TRYUXERa�WZ
Q��,RXGDLYZQ�NDL��JUDPPDWHYZQ�NDL��)DULVDLYZQ�OHJRYQWZQ�R^WL�NLQGXQHXYHL�SD
a�R-�ODR�a��,KVRX
Q�WR�Q�&ULVWR�Q�SURVGRND
Q��H>OHJRQ�RX?Q�VXQHOTRYQWHa�WZ
���,DNZYEZ���ÚÚSDUDNDORX
PHYQ�VH��HMSLYVFHa�WR�Q�ODRYQ��HMSHL��HMSOD��QKYTK�HLMa��,KVRX
Q��Z-a�DXMWRX
�R>QWRa�WRX
�&ULVWRX
��SDUDNDORX
PHYQ�VH�SHL
VDL�SDYQWDa�WRX�a�HMOTRYQWDa�HLMa�WK�Q�K-PHYUDQ�WRX
�SDYVFD�SHUL���,KVRX
��VRL��JD�U�SDYQWHa�SHLTRYPHTD��K-PHL
a�JD�U�PDUWXURX
PHYQ�VRL�NDL��SD
a�R-�ODR�a�R^WL�GLYNDLRa�HL?�NDL��R^WL�SURYVZSRQ�RXM�ODPEDYQHLa�����������SHL
VRQ�RX?Q�VX��WR�Q�R>FORQ�SHUL���,KVRX
�PK��SODQD
VTDL��NDL��JD�U�SD
a�R-�ODR�a�NDL��SDYQWHa�SHLTRYPHTDY�VRL��VWK
TL�RX?Q�HMSL��WR��SWHUXY��JLRQ�WRX
�L-HURX
��L^QD�D>QZTHQ�K?�a�HMSLIDQK�a�NDL��K?��HXMDYNRXVWDY�VRX�WD��U-KYPDWD�SDQWL��WZ
��ODZ
���GLD��JD�U�WR��SDYVFD�VXQHOKOXYTDVL�SD
VDL����������DL-�IXODL��PHWD��NDL��WZ
Q�HMTQZ
QÚÚ��H>VWKVDQ�RX?Q�RL-�SURHLUKPHYQRL



(XVHELXV��+LVWRULD�HFFOHVLDVWLFD

��

�JUDPPDWHL
a�NDL��)DULVDL
RL�WR�Q��,DYNZERQ�HMSL��WR��SWHUXYJLRQ�WRX
�QDRX
��NDL��H>NUD[DQ�DXMWZ
��NDL��HL?SDQ��GLYNDLH��Z_��SDYQWHa�SHLYTHVTDL�RMIHLYORPHQ��HMSHL��R-�ODR�a�SODQD
WDL�RMSLYVZ��,KVRX
�WRX
�VWDXUZTHYQWRa�����������DMSDYJJHLORQ�K-PL
Q�WLYa�K-�TXYUD�WRX
��,KVRX
��NDL��DMSHNULYQDWR�IZQK
��PHJDYOK���WLY�PH�HMSHUZWD
WH�SHUL��WRX
�XL-RX
�WRX
�DMQTUZYSRX��NDL��DXMWR�a�NDYTKWDL�HMQ�WZ
��RXMUDQZ
��HMN�GH[LZ
Q�WK
a�PHJDYOKa�GXQDYPHZa��NDL�����������PHYOOHL�H>UFHVTDL�HMSL��WZ
Q�QHIHOZ
Q�WRX
�RXMUDQRX
e�NDL��SROOZ
Q�SOKURIRUKTHYQWZQ�NDL��GR[D]RYQWZQ�HMSL��WK
��PDUWXULYD��WRX
��,DNZY��ERX�NDL��OHJRYQWZQ��Z-VDQQD��WZ
��XL-Z
��'DXLYG��WRYWH�SDYOLQ�RL-�DXMWRL��JUDPPDWHL
a�NDL��)DULVDL
RL�SUR�a�DMOOKYORXa�H>OHJRQ��NDNZ
a�HMSRLKY��VDPHQ�WRLDXYWKQ�PDUWXULYDQ�SDUDVFRYQWHa�WZ
���,KVRX
��DMOOD��DMQD��EDYQWHa�NDWDEDYOZPHQ�DXMWRYQ��L^QD�IREKTHYQWHa�PK��SLVWHXYVZVLQ����������DXMWZ
���NDL��H>NUD[DQ�OHYJRQWHa��Z@�Z>��NDL��R-�GLYNDLRa�HMSODQKYTK��NDL��HMSOKYUZVDQ�WK�Q�JUDIK�Q�WK�Q�HMQ�WZ
��w+VDL"D��JHJUDPPHYQKQ��D>UZPHQ�WR�Q�GLYNDLRQ��R^WL�GXYVFUKVWRa�K-PL
Q�HMVWLQ��WRLYQXQ�WD��JHQKY��PDWD�WZ
Q�H>UJZQ�DXMWZ
Q�IDYJRQWDL��DMQDEDYQWHa�RX?Q�NDWHYEDORQ����������WR�Q�GLYNDLRQ��NDL��H>OHJRQ�DMOOKYORLa��OLTDYVZPHQ��,DYNZERQ�WR�Q�GLYNDLRQ��NDL��K>U[DQWR�OLTDY]HLQ�DXMWRYQ��HMSHL��NDWDEOKTHL�a�RXMN�DMSHYTDQHQ��DMOOD��VWUDIHL�a�H>TKNH�WD��JRYQDWD�OHYJZQ��SDUDNDOZ
��NXYULH�THH��SDYWHU��D>IHa�DXMWRL
a��RXM�JD�U�RL>GDVLQ�WLY�SRLRX
VLQ��RX^WZa����������GH��NDWDOLTRERORXYQWZQ�DXMWRYQ��HL_a�WZ
Q�L-HUHYZQ�WZ
Q�XL-Z
Q�w5KFD�E�XL-RX
�w5DFDEHLYP��WZ
Q�PDUWXURXPHYQZQ�X-SR��w,HUHPLYRX�WRX
�SUR��IKYWRX��H>NUD]HQ�OHYJZQ��SDXYVDVTH��WLY�SRLHL
WHe�HX>FHWDL�X-SH�U����������X-PZ
Q�R-�GLYNDLRa��NDL��ODEZYQ�WLa�DMS��DXMWZ
Q��HL_a�WZ
Q�JQDIHYZQ��WR��[XYORQ��HMQ�Z_��DMSRSLHY]HL�WD��L-PDYWLD��K>QHJNHQ�NDWD��WK
a�NHID��OK
a�WRX
�GLNDLYRX��NDL��RX^WZa�HMPDUWXYUKVHQ��NDL��H>TD\DQ�DXMWR�Q�HMSL��WZ
��WRYSZ��SDUD��WZ
��QDZ
���NDL��H>WL�DXMWRX
�K-�VWKYOK�PHYQHL�SDUD��WZ
��QDZ
���PDYUWXa�RX_WRa�DMOKTK�a��,RXGDLYRLa�WH�NDL��¾(OOKVLQ�JHJHYQKWDL�R^WL��,KVRX
a�R-�&ULVWRYa�HMVWLQ��NDL��HXMTX�a�2XMHVSD��VLDQR�a�SROLRUNHL
�DXMWRXYVÚÚ�����������WDX
WD�GLD��SODYWRXa��VXQZ
�GDY�JH�WZ
��.OKYPHQWL�NDL��R-�w+JKYVLS��SRa��RX^WZ�GH��D>UD�TDXPDYVLRYa�WLa�K?Q�NDL��SDUD��WRL
a�D>OORLa�D^SDVLQ�HMSL��GLNDLRVXYQK��EHERYKWR�R-��,DYNZERa��Z-a�NDL��WRX�a��,RX��GDLYZQ�H>PIURQDa�GR[DY]HLQ�WDXYWKQ�HL?QDL�WK�Q�DLMWLYDQ�WK
a�SDUDF��UK
PD�PHWD��WR��PDUWXYULRQ�DXMWRX
�SROLRUNLYDa�WK
a�w,HURXVDOKYP�
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�K`Q�GL��RXMGH�Q�H^WHURQ�DXMWRL
a�VXPEK
QDL�K@�GLD��WR��NDW��DXMWRX
�WROPK�����������TH�Q�D>JRa��DMPHYOHL�JHY�WRL�R-��,ZYVKSRa�RXMN�DMSZYNQKVHQ�NDL��WRX
W��HMJJUDYIZa�HMSLPDUWXYUDVTDL�GL��Z_Q�IKVLQ�OHY[HZQ��ÚÚWDX
WD�GH��VXPEHYEKNHQ��,RXGDLYRLa�NDW��HMNGLYNKVLQ��,DNZYERX�WRX
�GLNDLYRX��R`a�K?Q�DMGHOIR�a��,KVRX
�WRX
�OHJRPHYQRX�&ULVWRX
��HMSHLGKYSHU�GLNDLRYWDWRQ�DXMWR�Q�R>QWD�RL-��,RXGDL
RL�DMSHYNWHLQDQÚÚ�����������R-�G��DXMWR�a�NDL��WR�Q�TDYQDWRQ�DXMWRX
�HMQ�HLMNRVWZ
��WK
a��$UFDLR��ORJLYDa�GKORL
�GLD��WRXYWZQ��ÚÚSHYPSHL�GH��.DL
VDU��$OELYQRQ�HLMa�WK�Q��,RXGDLYDQ�H>SDUFRQ��)KYVWRX�WK�Q�WHOHXWK�Q�SXTRYPHQRa��R-�GH��QHZYWHURa�À$QDQRa��R`Q�WK�Q�DMUFLHUZVXYQKQ�HL>SDPHQ�SDUHLOKIHYQDL��TUDVX�a�K?Q�WR�Q����������WURYSRQ�NDL��WROPKWK�a�GLDIHURYQWZa��DL^UHVLQ�GH��PHWKY�HL�WK�Q�6DG��GRXNDLYZQ��RL^SHU�HLMVL��SHUL��WD�a�NULYVHLa�ZMPRL��SDUD��SDYQWDa�WRX�a�����������,RXGDLYRXa��NDTZ�a�K>GK�GHGKOZYNDPHQ��D^WH�GK��RX?Q�WRLRX
WRa�Z@Q�R-�À$QDQRa��QRPLYVDa�H>FHLQ�NDLUR�Q�HMSLWKYGHLRQ�GLD��WR��WHTQDYQDL�PH�Q�)K
VWRQ���$OEL
QRQ�G��H>WL�NDWD��WK�Q�R-GR�Q�X-SDYUFHLQ��NDTLY]HL�VXQHYGULRQ�NULWZ
Q��NDL��SDUDJDJZ�Q�HLMa�DXMWR��WR�Q�DMGHOIR�Q��,KVRX
��WRX
�&ULVWRX
�OHJRPHYQRX���,DYNZERa�R>QRPD�DXMWZ
���NDLY�WLQDa�H-WHY��URXa��Z-a�SDUDQRPKVDYQWZQ�NDWKJRULYDQ�SRLKVDYPHQRa��SDUHYGZNHQ����������OHXVTKVRPHYQRXa��R^VRL�GH��HMGRYNRXQ�HMSLHLNHYVWDWRL�WZ
Q�NDWD��WK�Q�SRYOLQ�HL?QDL�NDL��WD��SHUL��WRX�a�QRYPRXa�DMNULEHL
a��EDUHYZa�K>QHJ��NDQ�HMSL��WRXYWZ���NDL��SHYPSRXVL�SUR�a�WR�Q�EDVLOHYD�NUXYID��SDUD��NDORX
QWHa�DXMWR�Q�HMSLVWHL
ODL�WZ
���$QDYQZ��PKNHYWL�WRLDX
WD�SUDYVVHLQ��PKGH��JD�U�WR��SUZ
WRQ�RMUTZ
a�DXMWR�Q�SHSRLKNHYQDL��WLQH�a�G��DXMWZ
Q�NDL��WR�Q��$OEL
QRQ�X-SDQWLDY]RXVLQ�DMSR��WK
a��$OH[DQGUHLYDa�R-GRLSR��URX
QWD��NDL��GLGDYVNRXVLQ�Z-a�RXMN�HM[R�Q�K?Q��$QDYQZ��FZUL�a�DXMWRX
�JQZYPKa�NDTLYVDL�VXQHYGULRQ���$OEL
QRa�GH��SHLVTHL�a�WRL
a�OHJR�����������PHYQRLa��JUDYIHL�PHW��RMUJK
a�WZ
���$QDYQZ���OKY\HVTDL�SDU��DXMWRX
�GLYNDa�DMSHLOZ
Q��NDL��R-�EDVLOHX�a��$JULYSSDa�GLD��WRX
WR�WK�Q�DMUFLH��UZVXYQKQ�DMIHORYPHQRa�DXMWRX
�D>U[DQWRa�PK
QDa�WUHL
a���,KVRX
Q�WR�Q�WRX
�'DPPDLYRX�NDWHYVWKVHQ�ÚÚ�WRLDX
WD�NDL��WD��NDWD���,DYNZERQ��RX_�K-�SUZYWK�WZ
Q�RMQRPD]RPHYQZQ����������NDTROLNZ
Q�HMSLVWROZ
Q�HL?QDL�OHYJHWDL��LMVWHYRQ�GH��Z-a�QRTHXYHWDL�PHYQ��RXM�SROORL��JRX
Q�WZ
Q�SDODLZ
Q�DXMWK
a�HMPQKPRYQHXVDQ��Z-a�RXMGH��WK
a�OHJRPHYQKa��,RXYGD��PLD
a�NDL��DXMWK
a�RX>VKa�WZ
Q�H-SWD��OHJRPHYQZQ
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�NDTROLNZ
Q��R^PZa�G��L>VPHQ�NDL��WDXYWDa�PHWD��WZ
Q�ORLSZ
Q�HMQ�SOHLYV��WDLa�GHGKPRVLHXPHYQDa�HMNNOKVLYDLa����������1HYUZQRa�GH��R>JGRRQ�D>JRQWRa�WK
a�EDVLOHLYDa�H>WRa��SUZ
WRa�PHWD��0DYUNRQ�WR�Q�HXMDJJHOLVWK�Q�WK
a�HMQ��$OH[DQGUHLYD��SDURLNLYDa��$QQLDQR�a�WK�Q�OHLWRXUJLYDQ�GLDGHYFHWDL����������.UDWDLRXPHYQKa�G��K>GK�WZ
��1HYUZQL�WK
a�DMUFK
a��HLMa�DMQRVLYRXa�RMNHLYODa�HMSLWKGHXYVHLa��NDW��DXMWK
a�Z-SOLY]HWR�WK
a�HLMa�WR�Q�WZ
Q�R^OZQ�THR�Q�HXMVHEHLYDa��JUDYIHLQ�PH�Q�RX?Q�RL_RYa�WLa�RX_WRa�JHJHYQKWDL�WK�Q�PRFTKULYDQ��RXM�WK
a�SDURXYVKa�JHYQRLW��D@Q�VFROK
a��SROOZ
Q�JH���������PK�Q�WD��NDW��DXMWR�Q�DMNULEHVWDYWDLa�SDUDGHGZNRYWZQ�GLKJKYVHVLQ��SDYUHVWLQ�R^WZ��ILYORQ��HM[�DXMWZ
Q�WK�Q�VNDLRYWKWD�WK
a�WDMQGUR�a�HMNWRY��SRX�NDWDTHZUK
VDL�PDQLYDa��NDT��K`Q�RXM�PHWD��ORJLVPRX
�PXULYZQ�R^VZQ�DMSZOHLYDa�GLH[HOTZYQ��HMSL��WRVDXYWKQ�K>ODVH�PLDLIRQLYDQ��Z-a�PKGH��WZ
Q�RLMNHLRWDYWZQ�WH�NDL��ILOWDYWZQ�HMSLVFHL
Q��PKWHYUD�GH��R-PRLYZa�NDL��DMGHOIRX�a�NDL��JXQDL
ND�VX�Q�NDL��D>OORLa�PXULYRLa�WZ
��JHYQHL�SURVKYNRXVLQ�WURYSRQ�HMFTUZ
Q�NDL��SROHPLYZQ�SRLNLYODLa�TDQDY����������WZQ�LMGHYDLa�GLDFUKYVDVTDL��HMQHYGHL�G��D>UD�WRL
a�SD
VL�NDL��WRX
W��HMSLJUDIK
QDL�DXMWZ
���Z-a�D@Q�SUZ
WRa�DXMWRNUDWRYUZQ�WK
a�HLMa�WR����������THL
RQ�HXMVHEHLYDa�SROHYPLRa�DMQDGHLFTHLYK��WRXYWRX�SDYOLQ�R-�w5ZPDL
Ra�7HUWXOOLDQR�a�Z_GHY�SZa�OHYJZQ�PQKPRQHXYHL��ÚÚHMQWXYFHWH�WRL
a�X-SRPQKYPDVLQ�X-PZ
Q��HMNHL
�HX-UKYVHWH�SUZ
WRQ�1HY��UZQD�WRX
WR�WR��GRYJPD��K-QLYND�PDYOLVWD�HMQ�w5ZYPK���WK�Q�DMQDWROK�Q�SD
VDQ�X-SRWDY[Da��ZMPR�a�K?Q�HLMa�SDYQWDa��GLZY[DQWD��WRLRXYWZ��WK
a�NRODYVHZa�K-PZ
Q�DMUFKJZ
��NDXFZYPHTD��R-�JD�U�HLMGZ�a�HMNHL
QRQ�QRK
VDL�GXYQDWDL�Z-a�RXMN�D>Q��HLM�PK��PHYJD�WL�DMJDTR�Q�K?Q��X-SR��1HYUZ��QRa�NDWDNULTK
QDLÚÚ����������WDXYWK��JRX
Q�RX_WRa��THRPDYFRa�HMQ�WRL
a�PDYOLVWD�SUZ
WRa�DMQDNK��UXFTHLYa��HMSL��WD�a�NDWD��WZ
Q�DMSRVWRYOZQ�HMSKYUTK�VIDJDYa��3DX
ORa�GK��RX?Q�HMS��DXMWK
a�w5ZYPKa�WK�Q�NHIDOK�Q�DMSRWPKTK
QDL�NDL��3HYWURa�Z-VDXYWZa�DMQDVNRORSLVTK
QDL�NDW��DXMWR�Q�L-VWRURX
QWDL��NDL��SLVWRX
WDLY�JH�WK�Q�L-VWRULYDQ�K-�3HYWURX�NDL��3DXYORX�HLMa�GHX
UR�NUDWKYVDVD�HMSL����������WZ
Q�DXMWRYTL�NRLPKWKULYZQ�SURYVUKVLa��RXMGH�Q�GH��K_WWRQ�NDL��HMNNOK��VLDVWLNR�a�DMQKYU��*DYL!Ra�R>QRPD��NDWD��=HIXUL
QRQ�w5ZPDLYZQ�JHJRQZ�a�HMSLYVNRSRQ��R`a�GK��3URYNOZ��WK
a�NDWD��)UXYJDa�SURL!VWDPHYQZ��JQZYPKa�HMJJUDYIZa�GLDOHFTHLYa��DXMWD��GK��WDX
WD�SHUL��WZ
Q�WRYSZQ��H>QTD
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�WZ
Q�HLMUKPHYQZQ�DMSRVWRYOZQ�WD��L-HUD��VNKQZYPDWD�NDWDWHYTHLWDL��IKVLYQ����������ÚÚHMJZ��GH��WD��WURYSDLD�WZ
Q�DMSRVWRYOZQ�H>FZ�GHL
[DL��HMD�Q�JD�U�THOKYVK�a�DMSHOTHL
Q�HMSL��WR�Q�%DVLNDQR�Q�K@�HMSL��WK�Q�R-GR�Q�WK�Q��:VWLYDQ��HX-UKYVHLa�WD��WURYSDLD�WZ
Q�WDXYWKQ�L-GUXVDPHYQZQ�WK�Q�HMNNOKVLYDQ�ÚÚ���������Z-a�GH��NDWD��WR�Q�DXMWR�Q�D>PIZ�NDLUR�Q�HMPDUWXYUKVDQ��.RULQ��TLYZQ�HMSLYVNRSRa�'LRQXYVLRa�HMJJUDYIZa�w5ZPDLYRLa�R-PLOZ
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Q�DMQK�UKPHYQRX��HL?WD�GH��PHW��DXMWR�Q��,DNZYERX��R`a�K?Q�=HEHGDLYRX�PH�Q�SDL
a��DMGHOIR�a�GH���,ZDYQQRX��WK�Q�NHIDOK�Q�DMSRWPKTHYQWRa��HMSL��SD
VLY�WH��,DNZYERX��WRX
�WR�Q�DXMWRYTL�WK
a�HMSLVNRSK
a�TURYQRQ�SUZYWRX�PHWD��WK�Q�WRX
��������VZWK
URa�K-PZ
Q�DMQDYOK\LQ�NHNOKUZPHYQRX��WR�Q�SURGKOZTHYQWD�WURYSRQ�PHWDOODY[DQWRa��WZ
Q�WH�ORLSZ
Q�DMSRVWRYOZQ�PXULYD�HLMa���������TDYQDWRQ�HMSLEHERXOHXPHYQZQ�NDL��WK
a�PH�Q��,RXGDLYDa�JK
a�DMSHOKOD��PHYQZQ��HMSL��GH��WK
��WRX
�NKUXYJPDWRa�GLGDVNDOLYD��WK�Q�HLMa�VXYPSDQWD�WD��H>TQK�VWHLODPHYQZQ�SRUHLYDQ�VX�Q�GXQDYPHL�WRX
�&ULVWRX
��IKYVDQWRa�DXMWRL
a��ÚÚSRUHXTHYQWHa�PDTKWHXYVDWH�SDYQWD�WD��H>TQK�HMQ�WZ
��RMQRY���������PDWLY�PRXÚÚ��RXM�PK�Q�DMOOD��NDL��WRX
�ODRX
�WK
a�HMQ�w,HURVROXYPRLa�HMN��NOKVLYDa�NDWDY�WLQD�FUKVPR�Q�WRL
a�DXMWRYTL�GRNLYPRLa�GL��DMSRNDOXY��\HZa�HMNGRTHYQWD�SUR��WRX
�SROHYPRX�PHWDQDVWK
QDL�WK
a�SRYOHZa�NDLY�WLQD�WK
a�3HUDLYDa�SRYOLQ�RLMNHL
Q�NHNHOHXVPHYQRX��3HYOODQ�DXMWK�Q�RMQRPDY]RXVLQ���HMQ�K_Ù�WZ
Q�HLMa�&ULVWR�Q�SHSLVWHXNRYWZQ�DMSR��WK
a�w,HURXVDOK�P�PHWZ�NLVPHYQZQ��Z-a�D@Q�SDQWHOZ
a�HMSLOHORLSRYWZQ�D-JLYZQ�DMQGUZ
Q�DXMWKYQ�WH�WK�Q��,RXGDLYZQ�EDVLOLNK�Q�PKWURYSROLQ�NDL��VXYPSDVDQ�WK�Q��,RXGDLYDQ�JK
Q��K-�HMN�THRX
�GLYNK�ORLSR�Q�DXMWRX�a�D^WH�WRVDX
WD�HL>a�WH�WR�Q�&ULVWR�Q�NDL��WRX�a�DMSRVWRYORXa�DXMWRX
���������SDUKQRPKNRYWDa�PHWKY�HL��WZ
Q�DMVHEZ
Q�D>UGKQ�WK�Q�JHQHD�Q�DXMWK�Q��������HMNHLYQKQ�HM[�DMQTUZYSZQ�DMIDQLY]RXVD��R^VD�PH�Q�RX?Q�WKQLNDYGH�NDWD��SDYQWD�WRYSRQ�R^OZ��WZ
��H>TQHL�VXQHUUXYK�NDNDY��R^SZa�WH�PDYOLVWD�RL-�WK
a��,RXGDLYDa�RLMNKYWRUHa�HLMa�H>VFDWD�SHULKODYTKVDQ�VXPIRUZ
Q��R-SRYVDL�WH�PXULDYGHa�K-EKGR�Q�JXQDL[L�Q�D^PD�NDL��SDLVL��[LYIHL�NDL��OLPZ
��NDL��PXULYRLa�D>OORLa�HL>GHVL�SHULSHSWZYNDVLQ�TDQDYWRX��SRYOHZYQ�WH��,RXGDL!NZ
Q�R^VDL�WH�NDL��RL_DL�JHJRYQDVLQ�SROLRUNLYDL��DMOOD��NDL�
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�R-SRYVD�RL-�HMS��DXMWK�Q�w,HURXVDOK�P�Z-a�D@Q�HMSL��PKWURYSROLQ�RMFXUZ��WDYWKQ�NDWDSHIHXJRYWHa�GHLQD��NDL��SHYUD�GHLQZ
Q�H-RUDYNDVL��WRX
�WH�SDQWR�a�SROHYPRX�WR�Q�WURYSRQ�NDL��WZ
Q�HMQ�WRXYWZ��JHJHQKPHYQZQ�HMQ���������PHYUHL�H^NDVWD��NDL��Z-a�HMSL��WHYOHL�WR��SUR�a�WZ
Q�SURIKWZ
Q�DMQKJRUHXPHYQRQ�EGHYOXJPD�WK
a�HMUKPZYVHZa�HMQ�DXMWZ
��NDWHYVWK�WZ
��SDYODL�WRX
�THRX
�SHULERKYWZ��QHZ
���SDQWHOK
�ITRUD�Q�NDL��DMIDQLVPR�Q�H>VFDWRQ�WR�Q�GLD��SXUR�a�X-SRPHLYQDQWL��SDYUHVWLQ�R^WZ��ILYORQ�HMS��DMNULEH�a�HMN�WK
a�WZ
���,ZVKYSZ���������JUDIHLYVKa�DMQDOHY[DVTDL�L-VWRULYDa��Z-a�GH��R-�DXMWR�a�RX_WRa�WZ
Q�DMTURLV��THYQWZQ�DMSR��WK
a��,RXGDLYDa�D-SDYVKa�HMQ�K-PHYUDLa�WK
a�WRX
�SDYVFD�H-RUWK
a�Z^VSHU�HMQ�HL-UNWK
��U-KYPDVLQ�DXMWRL
a�DMSRNOHLVTK
QDL�HLMa�WD��w,HURVRY��OXPD�DMPIL��WULDNRVLYDa�PXULDYGDa�WR��SOK
TRa�L-VWRUHL
��DMQDJNDL
RQ��������X-SRVKPKYQDVTDL��FUK
Q�G��RX?Q�HMQ�DL_a�K-PHYUDLa�WR�Q�SDYQWZQ�VZWK
UD�NDL��HXMHUJHYWKQ�&ULVWRYQ�WH�WRX
�THRX
�WD��NDWD��WR��SDYTRa�GLDWHYTHLQWDL��WDL
a�DXMWDL
a�Z^VSHU�HMQ�HL-UNWK
��NDWDNOHLVTHYQWDa�WR�Q�PHWHOTRYQWD�DXMWRX�a�R>OHTURQ�SUR�a�WK
a�THLYDa�GLYNKa�NDWDGHY[DVTDL���������3DUHOTZ�Q�GK
WD�WZ
Q�HMQ�PHYUHL�VXPEHEKNRYWZQ�DXMWRL
a�R^VD�GLD��[LYIRXa�NDL��D>OOZ��WURYSZ��NDW��DXMWZ
Q�HMJNHFHLYUKWDL��PRYQDa�WD�a�GLD��WRX
�OLPRX
�DMQDJNDL
RQ�K-JRX
PDL�VXPIRUD�a�SDUDTHYVTDL��Z-a�D@Q�HMN�PHYURXa�H>FRLHQ�RL-�WK
�GH�WK
��JUDIK
��HMQWXJFDYQRQWHa�HLMGHYQDL�R^SZa�DXMWRX�a�WK
a�HLMa�WR�Q�&ULVWR�Q�WRX
�THRX
�SDUDQRPLYDa�RXMN�HLMa�PDNUR�Q��������K-�HMN�THRX
�PHWK
OTHQ�WLPZULYD��IHYUH�GK��RX?Q��WZ
Q�w,VWRULZ
Q�WK�Q�SHYPSWKQ�WRX
��,ZVKYSRX�PHWD��FHL
UDa�DX?TLa�DMQDODEZYQ��WRYWH�SUDFTHYQWZQ�GLYHOTH�WK�Q�WUDJZ�GLYDQ��ÚÚWRL
a�JH�PK�Q�HXMSRYURLa��IKVLY��NDL��WR��PHYQHLQ�SUR�a�DMSZOHLYDa�L>VRQ�K?Q��SURIDYVHL�JD�U�DXMWRPROLYDa�DMQK�UHL
WRY�WLa�GLD��WK�Q�RXMVLYDQ��WZ
��OLPZ
��G��K-�DMSRYQRLD�WZ
Q�VWDVLDVWZ
Q�VXQKYNPD]HQ��NDL��NDT���������K-PHYUDQ�DMPIRYWHUD�SURVH[HNDYHWR�WD��GHLQDY��IDQHUR�a�PHYQ�JH�RXMGDPRX
�VL
WRa�K?Q��HMSHLVSKGZ
QWHa�GH��GLKUHXYQZQ�WD�a�RLMNLYDa��H>SHLT��HX-URYQWHa�PH�Q�Z-a�DMUQKVDPHYQRXa�KM�NLY]RQWR��PK��HX-URYQWHa�GH��Z-a�HMSLPHOHYVWHURQ�NUXY\DQWDa�HMEDVDYQL]RQ��WHNPKYULRQ�GH��WRX
�W��H>FHLQ�NDL��PKY��WD��VZYPDWD�WZ
Q�DMTOLYZQ��Z_Q�RL-�PH�Q�H>WL�VXQHV��WZ
WHa�HXMSRUHL
Q�WURIK
a�HMGRYNRXQ��RL-�WKNRYPHQRL�GH��K>GK�SDUZGHXYRQWR��NDL��NWHLYQHLQ�D>ORJRQ�HMGRYNHL�WRX�a�X-S��HMQGHLYDa�WHTQK[RPHYQRXa��������DXMWLYND��SROORL��GH��ODYTUD�WD�a�NWKYVHLa�H-QR�a�DMQWLNDWKOODY[DQWR�PHYWURX��SXUZ
Q�PHYQ��HLM�SORXVLZYWHURL�WXJFDYQRLHQ�R>QWHa��RL-�GH�
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�SHQHYVWHURL�NULTK
a��H>SHLWD�NDWDNOHLYRQWHa�H-DXWRX�a�HLMa�WD��PXFDLY��WDWD�WZ
Q�RLMNLZ
Q��WLQH�a�PH�Q�X-S��D>NUDa�HMQGHLYDa�DMQHYUJDVWRQ�WR�Q�VL
WRQ�K>VTLRQ��RL`�G��H>SHVVRQ�Z-a�K^�WH�DMQDYJNK�NDL��WR��GHYRa�SDUKY�QHL���������NDL��WUDYSH]D�PH�Q�RXMGDPRX
�SDUHWLYTHWR��WRX
�GH��SXUR�a�X-IHYONRQWHa�H>W��ZMPD��WD��VLWLYD�GLKYUSD]RQ��HMOHHLQK��G��K?Q�K-�WURIK��NDL��GDNUXYZQ�D>[LRa�K-�THYD��WZ
Q�PH�Q�GXQDWZWHYUZQ�SOHRQHNWRXYQWZQ��WZ
Q�GH���������DMVTHQZ
Q�RMGXURPHYQZQ��SDYQWZQ�PH�Q�GK��SDTZ
Q�X-SHULYVWDWDL�OLPRYa��RXMGH�Q�G��RX^WZa�DMSRYOOXVLQ�Z-a�DLMGZYa��WR��JD�U�D>OOZa�HMQWUR��SK
a�D>[LRQ�HMQ�WRXYWZ��NDWDIURQHL
WDL��JXQDL
NHa�JRX
Q�DMQGUZ
Q�NDL��SDL
GHa�SDWHYUZQ�NDL���WR��RLMNWURYWDWRQ��PKWHYUHa�QKSLYZQ�HM[KYU��SD]RQ�HM[�DXMWZ
Q�WZ
Q�VWRPDYWZQ�WD�a�WURIDYa��NDL��WZ
Q�ILOWDYWZQ�HMQ�FHUVL��PDUDLQRPHYQZQ�RXMN�K?Q�IHLGZ��WRX�a�WRX
�]K
Q�DMIHOHYVTDL��������VWDODJPRXYa��WRLDX
WD�G��HMVTLYRQWHa��R^PZa�RXM�GLHODYQTDQRQ��SDQWDFRX
�G��HMILYVWDQWR�RL-�VWDVLDVWDL��NDL��WRXYWZQ�WDL
a�D-USDJDL
a��R-SRYWH�JD�U�NDWLYGRLHQ�DMSRNHNOHLVPHYQKQ�RLMNLYDQ��VKPHL
RQ�K?Q�WRX
WR�WRX�a�H>QGRQ�SURVIHYUHVTDL�WURIKYQ��HXMTHYZa�G��HM[DUDY[DQWHa�WD�a�TXYUDa�HLMVHSKYGZQ��NDL��PRYQRQ�RXMN�HMN�WZ
Q�IDUXYJJZQ�DMQDTOLYERQWHa��������WD�a�DMNRYORXa�DMQHYIHURQ��HMWXYSWRQWR�GH��JHYURQWHa�DMQWHFRYPHQRL�WZ
Q�VLWLYZQ��NDL��NRYPKa�HMVSDUDYVVRQWR�JXQDL
NHa�VXJNDOXYSWRXVDL�WD��HMQ�FHUVLYQ��RXMGHY�WLa�K?Q�RL?NWRa�SROLD
a�K@�QKSLYZQ��DMOOD��VXQH��SDLYURQWHa�WD��SDLGLYD�WZ
Q�\ZPZ
Q�HMNNUHPDYPHQD�NDWHYVHLRQ�HLMa��������H>GDIRa��WRL
a�GH��ITDYVDVL�WK�Q�HLMVGURPK�Q�DXMWZ
Q�NDL��SURNDWD��SLRX
VLQ�WR��D-USDJKVRYPHQRQ�Z-a�DMGLNKTHYQWHa�K?VDQ�ZMPRYWHURL��GHLQD�a�GH��EDVDYQZQ�R-GRX�a�HMSHQRYRXQ�SUR�a�H>UHXQDQ�WURIK
a��RMURYERLa�PH�Q�HMPIUDYWWRQWHa�WRL
a�DMTOLYRLa�WRX�a�WZ
Q�DLMGRLYZQ�SRYURXa��U-DYEGRLa�G��RM[HLYDLa�DMQDSHLYURQWHa�WD�a�H^GUDa��WD��IULNWD��GH��NDL��DMNRDL
a�H>SDVFHY�WLa�HLMa�HM[RPRORYJKVLQ�H-QR�a�D>UWRX�NDL��L^QD�PKQXYVK��GUDYND�PLYDQ��������NHNUXPPHYQZQ�DMOILYWZQ��RL-�EDVDQLVWDL��G��RXMG��HMSHLYQZQ��NDL��JD�U�K_WWRQ�D@Q�ZMPR�Q�K?Q�WR��PHWD��DMQDYJNKV���JXPQDY]RQWHa�GH��WK�Q�DMSRYQRLDQ�NDL��SURSDUDVNHXDY]RQWHa�H-DXWRL
a�HLMa�WD�a�H-[K
a�K-PHYUDa���������HMIRYGLD��WRL
a�G��HMSL��WK�Q�w5ZPDLYZQ�IURXUD�Q�QXYNWZU�HM[HUSXY��VDVLQ�HMSL��ODFDYQZQ�VXOORJK�Q�DMJULYZQ�NDL��SRYDa�X-SDQWZ
QWHa��R^W��K>GK�GLDSHIHXJHYQDL�WRX�a�SROHPLYRXa�HMGRYNRXQ��DMIKYUSD]RQ�WD��NRPLVTHYQWD��NDL��SROODYNLa�L-NHWHXRYQWZQ�NDL��WR��IULNWRYWDWRQ�HMSLND��ORXPHYQZQ�R>QRPD�WRX
�THRX
�PHWDGRX
QDLY�WL�PHYURa�DXMWRL
a�Z_Q�NLQGX�
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�QHXYVDQWHa�K>QHJNDQ��RXMG��R-WLRX
Q�PHWHYGRVDQ��DMJDSKWR�Q�G��K?Q�WR��PK��NDL��SURVDSROHYVTDL�VHVXOKPHYQRQÚÚ����������WRXYWRLa�PHT��H^WHUD�HMSLIHYUHL�OHYJZQ��ÚÚ�,RXGDLYRLa�GH��PHWD��WZ
Q�HM[RYGZQ�DMSHNRYSK�SD
VD�VZWKULYDa�HMOSLYa��NDL��EDTXYQDa�H-DXWR�Q�R-�OLPR�a�NDW��RL>NRXa�NDL��JHQHD�a�WR�Q�GK
PRQ�HMSHERYVNHWR��NDL��WD��PH�Q�WHYJK�SHSOKYUZWR�JXQDLNZ
Q�NDL����������EUHIZ
Q�OHOXPHYQZQ��RL-�VWHQZSRL��GH��JHURYQWZQ�QHNUZ
Q��SDL
GHa�GH��NDL��QHDQLYDL�GLRLGRX
QWHa�Z^VSHU�HL>GZOD�NDWD��WD�a�DMJRUD�a�DMQHLORX
QWR�NDL��NDWHYSLSWRQ�R^SK��WLQD��WR��SDYTRa�NDWDODPEDYQRL��TDYSWHLQ�GH��WRX�a�SURVKYNRQWDa�RX>WH�L>VFXRQ�RL-�NDYPQRQWHa�NDL��WR��GLHXWRQRX
Q�Z>NQHL�GLDY�WH�WR��SOK
TRa�WZ
Q�QHNUZ
Q�NDL��WR��NDWD��VID
a�D>GKORQ��SROORL��JRX
Q�WRL
a�X-S��DXMWZ
Q�TDSWRPHYQRLa�HMSD��SHYTQK�VNRQ��SROORL��G��HMSL��WD�a�TKYNDa��SUL�Q�HMSLVWK
QDL�WR��FUHZYQ����������SURK
OTRQ��RX>WH�GH��TUK
QRa�HMQ�WDL
a�VXPIRUDL
a�RX>WH�RMORIXUPR�a�K?Q��DMOO��R-�OLPR�a�K>OHJFH�WD��SDYTK��[KURL
a�GH��WRL
a�R>PPDVLQ�RL-�GXVTDQDWRX
QWHa�HMTHZYURXQ�WRX�a�ITDYVDQWDa�DMQDSDXYVDVTDL��EDTHL
D���������GH��WK�Q�SRYOLQ�SHULHL
FHQ�VLJK��NDL��QX�[�TDQDYWRX�JHYPRXVD��NDL��WRXYWZQ�RL-�OK�VWDL��FDOHSZYWHURL��WXPEZUXFRX
QWHa�JRX
Q�WD�a�RLMNLYDa��HMVXYOZQ�WRX�a�QHNURXYa��NDL��WD��NDOXYPPDWD�WZ
Q�VZPDYWZQ�SHULVSZ
QWHa��PHWD��JHYOZWRa�HM[KY�HVDQ��WDYa�WH�DMNPD�a�WZ
Q�[LIZ
Q�HMGRNLYPD]RQ�HMQ�WRL
a�SWZYPDVLQ��NDLY�WLQDa�WZ
Q�HMUULPPHYQZQ�H>WL�]Z
QWDa�GLKYODXQRQ�HMSL��SHLYUD��WRX
�VLGKYURX��WRX�a�G��L-NHWHXYRQWDa��FUK
VDL�VILYVLQ�GH[LD�Q�NDL��[LYIRa��WZ
��OLPZ
��NDWHYOLSRQ�X-SHUKID����������QRX
QWHa��NDL��WZ
Q�HMNSQHRYQWZQ�H^NDVWRa�DMWHQH�a�HLMa�WR�Q�QDR�Q�DMIHZYUD����������WRX�a�VWDVLDVWD�a�]Z
QWDa�DMSROLSZYQ��RL`�GH��WR��PH�Q�SUZ
WRQ�HMN�WRX
�GKPRVLYRX�TKVDXURX
�WRX�a�QHNURX�a�TDYSWHLQ�HMNHYOHXRQ��WK�Q�RMVPK�Q�RXM�IHYURQWHa��H>SHLT��Z-a�RXM�GLKYUNRXQ��DMSR��WZ
Q�WHLFZ
Q�HMUULYSWRXQ�HLMa�WD�a�IDYUDJJDa��SHULLZ�Q�GH��WDXYWDa�R-�7LYWRa�Z-a�HMTHDYVDWR�SHSOKVPHYQDa�WZ
Q�QHNUZ
Q�NDL��EDTX�Q�LMFZ
UD�PXGZYQWZQ�WR�Q�X-SRUUHYRQWD�WZ
Q�VZPDYWZQ��HMVWHYQD[HYQ�WH�NDL��WD�a�FHL
UDa�DMQDWHLYQDa�NDWHPDUWXYUDWR�WR�Q�THRYQ��Z-a�RXMN�HL>K�WR��H>UJRQ�DXMWRX
ÚÚ����������WRXYWRLa�HMSHLSZYQ�WLQD�PHWD[X��HMSLIHYUHL�OHYJZQ��ÚÚRXMN�D@Q�X-SRVWHLODLYPKQ�HLMSHL
Q�D^�PRL�NHOHXYHL�WR��SDYTRa��RL?PDL�w5ZPDLYZQ�EUDGXQDYQWZQ�HMSL��WRX�a�DMOLWKULYRXa��K@�NDWDSRTK
QDL�D@Q�X-SR��FDYVPDWRa�K@�NDWDNOXVTK
QDL�WK�Q�SRYOLQ�K@�WRX�a�WK
a�6RGRPKQK
a
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�PHWDODEHL
Q�NHUDXQRXYa��SROX��JD�U�WZ
Q�WDX
WD�SDTRYQWZQ�K>QHJNHQ�JHQHD�Q�DMTHZWHYUDQ��WK
��JRX
Q�WRXYWZQ�DMSRQRLYD��SD
a�R-�ODR�a�VXQD��SZYOHWRÚÚ����������NDL��HMQ�WZ
��H^NWZ��GH��ELEOLYZ��RX^WZa�JUDYIHL��ÚÚWZ
Q�G��X-SR��WRX
�OLPRX
�ITHLURPHYQZQ�NDWD��WK�Q�SRYOLQ�D>SHLURQ�PH�Q�H>SLSWH�WR��SOK
TRa��DMGLKYJKWD�GH��VXQHYEDLQHQ�WD��SDYTK��NDT��H-NDYVWKQ�JD�U�RLMNLYDQ��HL>�SRX�WURIK
a�SDUDIDQHLYK�VNLDY��SRYOHPRa�K?Q��NDL��GLD��FHLUZ
Q�HMFZYURXQ�RL-�ILYOWDWRL�SUR�a�DMOOKYORXa��HM[DUSDY��]RQWHa�WD��WDODLYSZUD�WK
a�\XFK
a�HMIRYGLD��SLYVWLa�G��DMSRULYDa�RXMGH��WRL
a�TQKY�VNRXVLQ�K?Q��DMOOD��NDL��WRX�a�HMPSQHYRQWDa�RL-�OK�VWDL��GLK����������UHXYQZQ��PKY�WLa�X-SR��NRYOSRQ�H>FZQ�WURIKYQ��VNKYSWRLWR�WR�Q�TDYQDWRQ�DXMWZ
���RL`�G��X-S��HMQGHLYDa�NHFKQRYWHa�Z^VSHU�OXVVZ
QWHa�NXYQHa�HMVIDYOORQWR�NDL��SDUHIHYURQWR�WDL
a�WH�TXYUDLa�HMQVHLRYPHQRL�PHTXRYQ��WZQ�WURYSRQ�NDL��X-S��DMPKFDQLYDa�WRX�a�DXMWRX�a�RL>NRXa�HLMVHSKYGZQ�GL�a�K@�WUL�a�Z^UD��PLD
���SDYQWD�G��X-S��RMGRYQWDa�K?JHQ�K-�DMQDYJNK��NDL��WD����������PKGH��WRL
a�U-XSDUZWDYWRLa�WZ
Q�DMORYJZQ�]ZY�ZQ�SURYVIRUD�VXOOHY��JRQWHa�HMVTLYHLQ�X-SHYIHURQ��]ZVWKYUZQ�JRX
Q�NDL��X-SRGKPDYWZQ�WR��WHOHXWDL
RQ�RXMN�DMSHYVFRQWR�NDL��WD��GHYUPDWD�WZ
Q�TXUHZ
Q�DMSRGHY��URQWHa�HMPDVZ
QWR��WURIK��G��K?Q�NDL��FRYUWRX�WLVL�Q�SDODLRX
�VSDUDYJ��PDWD��WD�a�JD�U�L?QDa�H>QLRL�VXOOHYJRQWHa��HMODYFLVWRQ�VWDTPR�Q�HMSZY����������ORXQ��$WWLNZ
Q�WHVVDYUZQ��NDL��WLY�GHL
�WK�Q�HMS��DM\XYFRLa�DMQDLYGHLDQ�WRX
�OLPRX
�OHYJHLQe�HL?PL�JD�U�DXMWRX
�GKOZYVZQ�H>UJRQ�R-SRL
RQ�PKYWH�SDU��¾(OOKVLQ�PKYWH�SDUD��EDUEDYURLa�L-VWRYUKWDL��IULNWR�Q�PH�Q�HLMSHL
Q��D>SLVWRQ�G��DMNRX
VDL��NDL��H>JZJH��PK��GRY[DLPL�WHUDWHXYHVTDL�WRL
a�DX?TLa�DMQTUZYSRLa��ND@Q�SDUHYOLSRQ�WK�Q�VXPIRUD�Q�K-GHYZa��HLM�PK��WZ
Q�NDW��HMPDXWR�Q�HL?FRQ�DMSHLYURXa�PDYUWXUDa��D>OOZa�WH�NDL��\XFUD�Q�D@Q�NDWDTHLYPKQ�WK
��SDWULYGL�FDYULQ��NDTXIHYPHQRa�WR�Q�ORYJRQ���������Z_Q�SHYSRQTH�WD��H>UJD��JXQK��WZ
Q�X-SH�U��,RUGDYQKQ�NDWRLNRXYQWZQ��0DULYD�WRX>QRPD��SDWUR�a��(OHD]DYURX��NZYPKa�%DTH]ZYU��VKPDLYQHL�GH��WRX
WR�RL?NRa�X-VVZYSRX���GLD��JHYQRa�NDL��SORX
WRQ�HMSLYVKPRa��PHWD��WRX
�ORLSRX
�SOKYTRXa�HLMa�WD��w,HURVRYOXPD�NDWDIXJRX
VD�VXQHSROLRU����������NHL
WR��WDXYWKa�WK�Q�PH�Q�D>OOKQ�NWK
VLQ�RL-�WXYUDQQRL�GLKYUSDVDQ��R^VKQ�HMN�WK
a�3HUDLYDa�DMQDVNHXDVDPHYQK�PHWKYQHJNHQ�HLMa�WK�Q�SRYOLQ��WD��GH��OHLY\DQD�WZ
Q�NHLPKOLYZQ�ND@Q�HL>�WL�WURIK
a�HMSLQRKTHLYK��NDT��K-PHYUDQ�HLMVSKGZ
QWHa�K^USD]RQ�RL-�GRUXIRYURL��GHLQK��GH��WR��JXYQDLRQ�DMJDQDYNWKVLa�HLMVKY�HL��NDL��SROODYNLa�ORLGRURX
VD�NDL��NDWDUZPHYQK
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���������WRX�a�D^USDJDa�HMI��H-DXWK�Q�KMUHYTL]HQ��Z-a�G��RX>WH�SDUR[XQRYPHQRYa�WLa�RX>W��HMOHZ
Q�DXMWK�Q�DMQKY�UHL�NDL��WR��PH�Q�HX-UHL
Q�WL�VLWLYRQ�D>OORLa�HMNRSLYD��SDQWDFRYTHQ�G��D>SRURQ�K?Q�K>GK�NDL��WR��HX-UHL
Q��R-�OLPR�a�GH��GLD��VSODYJFQZQ�NDL��PXHOZ
Q�HMFZYUHL�NDL��WRX
�OLPRX
�PD
OORQ�HM[HYNDLRQ�RL-�TXPRLY��VXYPERXORQ�ODERX
VD�WK�Q�RMUJK�Q�PHWD��WK
a�DMQDYJNKa��HMSL��WK�Q�IXYVLQ�HMFZYUHL��NDL��WR��WHYNQRQ��K?Q�G��DXMWK
��SDL
a�X-SRPDYVWLRa��D-USDVDPHYQK��EUHYIRa��HL?SHQ��D>TOLRQ��HMQ�SROHYPZ��NDL����������OLPZ
��NDL��VWDYVHL��WLYQL�VH�WKUZ
e�WD��PH�Q�SDUD��w5ZPDLYRLa�GRXOHLYD�ND@Q�]KYVZPHQ�HMS��DXMWRXYa��ITDYQHL�GH��NDL��GRXOHLYDQ�R-�OLPRYa��RL-�VWDVLDVWDL��GH��DMPIRWHYUZQ�FDOHSZYWHURL��L>TL��JHQRX
�PRL�WURIK��NDL��WRL
a�VWDVLDVWDL
a�HMULQX�a�NDL��WZ
��ELYZ��PX
TRa��R-�PRYQRa�HMOOHLYSZQ���������WDL
a��,RXGDLYZQ�VXPIRUDL
a��NDL��WDX
T��D^PD�OHYJRXVD�NWHLYQHL�WR�Q�XL-RYQ��H>SHLW��RMSWKYVDVD��WR��PH�Q�K^PLVX�NDWHVTLYHL��WR��GH��ORLSR�Q�NDWDNDOXY\DVD�HMIXYODWWHQ��HXMTHYZa�G��RL-�VWDVLDVWDL��SDUK
VDQ�NDL��WK
a�DMTHPLYWRX�NQLYVKa�VSDYVDQWHa��KMSHLYORXQ��HLM�PK��GHLY[HLHQ�WR��SDUDVNHXDVTHYQ��DMSRVIDY[HLQ�DXMWK�Q�HXMTHYZa��K`�GH��NDL��PRL
UDQ�DXMWRL
a�HLMSRX
VD�NDOK�Q�WHWKUKNHYQDL��WD��OHLY\DQD�WRX
�WHYNQRX�GLHNDY����������OX\HQ��WRX�a�G��HXMTHYZa�IULYNK�NDL��IUHQZ
Q�H>NVWDVLa�K^�UHL��NDL��SDUD��WK�Q�R>\LQ�HMSHSKYJHVDQ��K`�G���HMPRYQ��H>IK��WRX
WR�WR��WHYNQRQ�JQKYVLRQ��NDL��WR��H>UJRQ�HMPRYQ��IDYJHWH��NDL��JD�U�HMJZ��EHYEUZND��PK��JHYQKVTH�PKYWH�PDODNZYWHURL�JXQDLNR�a�PKYWH�VXPSDTHYVWHURL�PKWURYa��HLM�G��X-PHL
a�HXMVHEHL
a�NDL��WK�Q�HMPK�Q�DMSRVWUHYIHVTH�TXVLYDQ��HMJZ��PH�Q�X-PL
Q�EHYEUZND��NDL��WR��ORLSR�Q�G��HMPRL��PHLQDYWZ����������PHWD��WDX
T��RL`�PH�Q�WUHYPRQWHa�HM[KY�HVDQ��SUR�a�H`Q�WRX
WR�GHLORL��NDL��PRYOLa�WDXYWKa�WK
a�WURIK
a�WK
��PKWUL��SDUDFZUKYVDQWHa��DMQHSOKYVTK�G��HXMTHYZa�R^OK�WRX
�PXYVRXa�K-�SRYOLa��NDL��SUR��RMPPDYWZQ�H^NDVWRa�WR��SDYTRa�ODPEDYQZQ�Z-a�SDU��DXMWZ
��WROPKTHYQ��H>IULWWHQ����������VSRXGK��GH��WZ
Q�OLPZWWRYQWZQ�HMSL��WR�Q�TDYQDWRQ�K?Q�NDL��PDNDULVPR�a�WZ
Q�ITDVDYQWZQ�SUL�Q�DMNRX
VDL�NDL��THDYVDVTDL�NDND��WKOLNDX
WDÚÚ��7RLDX
WD�WK
a��,RXGDLYZQ�HLMa�WR�Q�&ULVWR�Q�WRX
�THRX
�SDUDQRPLYDa��������WH�NDL��GXVVHEHLYDa�WDMSLYFHLUD��SDUDTHL
QDL�G��DXMWRL
a�D>[LRQ�NDL��WK�Q�DM\HXGK
�WRX
�VZWK
URa�K-PZ
Q�SURYUUKVLQ��GL��K_a�DXMWD��WDX
WD�GKORL
�Z_GHY�SZa�SURIKWHXYZQ��ÚÚRXMDL��GH��WDL
a�HMQ�JDVWUL��HMFRXYVDLa�NDL��WDL
a�TKOD]RXYVDLa�HMQ�HMNHLYQDLa�WDL
a�K-PHYUDLa��SURVHXYFHVTH�GH��L^QD�PK��JHYQKWDL�X-PZ
Q�K-�IXJK��FHLPZ
QRa�PKGH��VDEEDYWZ���H>VWDL
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�JD�U�WRYWH�TOL
\La�PHJDYOK��RL^D�RXMN�HMJHYQHWR�DMS��DMUFK
a�NRYVPRX��������H^Za�WRX
�QX
Q��RXMGH��PK��JHYQKWDLÚÚ��VXQDJDJZ�Q�GH��SDYQWD�WR�Q�WZ
Q�DMQK�UKPHYQZQ�DMULTPR�Q�R-�VXJJUDIHX�a�OLPZ
��NDL��[LYIHL�PXULDYGDa�H-NDWR�Q�NDL��GHYND�GLDITDUK
QDLY�IKVLQ��WRX�a�GH��ORLSRX�a�VWDVLZYGHLa�NDL��OK�VWULNRXYa��X-S��DMOOKYOZQ�PHWD��WK�Q�D^OZVLQ�HMQGHLNQXPHYQRXa��DMQK�UK
VTDL��WZ
Q�GH��QHYZQ�WRX�a�X-\KORWDYWRXa�NDL��NDYOOHL�VZYPDWRa�GLDIHYURQWDa�WHWKUK
VTDL�TULDYPEZ���WRX
�GH��ORLSRX
�SOKYTRXa�WRX�a�X-SH�U�H-SWDNDLYGHND�H>WK�GHVPLYRXa�HLMa�WD��NDW��$L>JXSWRQ�H>UJD�SDUDSHPITK
QDL��SOHLYRXa�GH��HLMa�WD�a�HMSDUFLYDa�GLDQHQHPK
VTDL�ITDUKVRPHYQRXa�HMQ�WRL
a�THDYWURLa�VLGKYUZ��NDL��TKULYRLa��WRX�a�G����������HMQWR�a�H-SWDNDLYGHND�HMWZ
Q�DLMFPDOZYWRXa�DMFTHYQWDa�GLDSHSUD
VTDL��WRXYWZQ�GH��PRYQZQ�WR�Q�DMULTPR�Q�HLMa�HMQQHYD�PXULDYGDa�DMQGUZ
Q�VXQDFTK
QDL���������WDX
WD�GH��WRX
WRQ�HMSUDYFTK�WR�Q�WURYSRQ�GHXWHYUZ��WK
a�2XMHVSD��VLDQRX
�EDVLOHLYDa�H>WHL�DMNRORXYTZa�WDL
a�SURJQZVWLNDL
a�WRX
�NXULYRX�NDL��VZWK
URa�K-PZ
Q��,KVRX
�&ULVWRX
�SURUUKYVHVLQ��THLYD��GXQDYPHL�Z^VSHU�K>GK�SDURYQWD�SURHRUDNRYWRa�DXMWD��HMSLGDNUXYVDQWRYa�WH�NDL��DMSRNODXVDPHYQRX�NDWD��WK�Q�WZ
Q�L-HUZ
Q�HXMDJJHOLVWZ
Q�JUDIKYQ��RL`�NDL��DXMWD�a�DXMWRX
�SDUDWHYTHLQWDL�WD�a�OHY[HLa��WRWH��PH�Q�IKYVDQWRa�Z-a�SUR�a�DXMWK�Q�WK�Q�w,HURXVDOKYP��ÚÚHLM�H>JQZa�NDLY�JH�VX��HMQ�WK
���������K-PHYUD��WDXYWK��WD��SUR�a�HLMUKYQKQ�VRX��QX
Q�GH��HMNUXYEK�DMSR��RMITDOPZ
Q�VRX��R^WL�K^[RXVLQ�K-PHYUDL�HMSL��VHY��NDL��SHULEDORX
VLYQ�VRL�RL-�HMFTURLY�VRX�FDYUDND��NDL��SHULNXNOZYVRXVLYQ�VH��NDL��VXQHY[RXVLYQ�VH�SDYQWRTHQ���������NDL��HMGDILRX
VLYQ�VH�NDL��WD��WHYNQD�VRX��WRWH��GH��Z-a�SHUL��WRX
�ODRX
�H>VWDL�JD�U�DMQDYJNK�PHJDYOK�HMSL��WK
a�JK
a��NDL��RMUJK��WZ
��ODZ
��WRXYWZ���NDL��SHVRX
QWDL�HMQ�VWRYPDWL�PDFDLYUDa�NDL��DLMFPDOZWLVTKYVRQWDL�HLMa�SDYQWD�WD��H>TQK��NDL��w,HURXVDOK�P�H>VWDL�SDWRXPHYQK�X-SR��HMTQZ
Q��D>FULa�RX_�SOKUZTZ
VLQ�NDLURL��HMTQZ
QÚÚ��NDL��SDYOLQ��ÚÚR^WDQ�GH��L>GKWH�NXNORXPHYQKQ�X-SR��VWUDWRSHYGZQ�WK�Q�w,HURXVDOKYP��WRYWH�JQZ
WH�R^WL�K>JJLNHQ�K-�HMUKYPZVLa�DXMWK
VÚÚ���������VXJNULYQDa�GHY�WLa�WD�a�WRX
�VZWK
URa�K-PZ
Q�OHY[HLa�WDL
a�ORLSDL
a�WRX
�VXJJUDIHYZa�L-VWRULYDLa�WDL
a�SHUL��WRX
�SDQWR�a�SROHYPRX��SZ
a��������RXMN�D@Q�DMSRTDXPDYVHLHQ��THLYDQ�Z-a�DMOKTZ
a�NDL��X-SHUIXZ
a�SDUDY��GR[RQ�WK�Q�SURYJQZVLQ�R-PRX
�NDL��SURYUUKVLQ�WRX
�VZWK
URa�K-PZ
Q��������R-PRORJKYVDVe�SHUL��PH�Q�RX?Q�WZ
Q�PHWD��WR��VZWKYULRQ�SDYTRa�NDL�
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�WD�a�IZQD�a�HMNHLYQDa�HMQ�DL_a�K-�WZ
Q��,RXGDLYZQ�SOKTX�a�WR�Q�PH�Q�OK�VWK�Q�NDL��IRQHYD�WRX
�TDQDYWRX�SDUKY�WKWDL��WR�Q�G��DMUFKJR�Q�WK
a�]ZK
a�HM[�DXMWZ
Q�L-NHYWHXVHQ�DMUTK
QDL��WZ
��SDQWL��VXPEHEKNRYWZQ�H>TQHL��RXMGH�Q�D@Q�GHYRL�WDL
a�L-VWRULYDLa�HMSLOHYJHLQ��WDX
WD�G��D@Q�HL>K��������GLYNDLRQ�HMSLTHL
QDL��D`�JHYQRLW��D@Q�SDUDVWDWLND��ILODQTUZSLYDa�WK
a�SDQDJDYTRX�SURQRLYDa��WHVVDUDYNRQWD�HMI��R^ORLa�H>WHVLQ�PHWD��WK�Q�NDWD��WRX
�&ULVWRX
�WRYOPDQ�WR�Q�NDW��DXMWZ
Q�R>OHTURQ�X-SHUTHPHYQKa��HMQ�R^VRLa�WZ
Q�DMSRVWRYOZQ�NDL��WZ
Q�PDTKWZ
Q�SOHLYRXa��,DYNZERYa�WH�DXMWR�a�R-�WK
�GH�SUZ
WRa�HMSLYVNRSRa��WRX
�NXULYRX�FUKPDWLY]ZQ�DMGHOIRYa��H>WL�WZ
��ELYZ��SHULRYQWHa�NDL��HMS��DXMWK
a�WK
a�w,HURVROXYPZQ�SRYOHZa�WD�a�GLDWULED�a�SRLRXYPHQRL��H^UNRa�Z^VSHU�RMFXUZYWDWRQ�SDUHYPHQRQ��������WZ
��WRYSZ���WK
a�THLYDa�HMSLVNRSK
a�HLMa�H>WL�WRYWH�PDNURTXPRXYVKa��HLM�D>UD�SRWH��GXQKTHL
HQ�HMI��RL_a�H>GUDVDQ��PHWDQRKYVDQWHa�VXJJQZYPKa�NDL��VZWKULYDa�WXFHL
Q��NDL��SUR�a�WK
��WRVDXYWK��PDNURTXPLYD��SDUD��GRY[RXa�THRVKPHLYDa�WZ
Q�PHOORYQWZQ�DXMWRL
a�PK��PHWDQRKYVDVL�VXPEKY��VHVTDL�SDUDVFRPHYQKa��D`�NDL��DXMWD��PQKYPKa�KM[LZPHYQD�SUR�a�WRX
�GHGKOZPHYQRX�VXJJUDIHYZa�RXMGH�Q�RL_RQ�WRL
a�WK
�GH�SURVLRX
VLQ�WK
��JUDIK
��SDUDTHL
QDL���������.DL��GK��ODEZ�Q�DMQDYJQZTL�WD��NDWD��WK�Q�H^NWKQ�WZ
Q�w,VWRULZ
Q�DXMWZ
��GHGKOZPHYQD�HMQ�WRXYWRLa��ÚÚWR�Q�JRX
Q�D>TOLRQ�GK
PRQ�RL-�PH�Q�DMSDWHZ
QHa�NDL��NDWD\HXGRY��PHQRL�WRX
�THRX
�WKQLNDX
WD�SDUHYSHLTRQ��WRL
a�G��HMQDUJHYVL�NDL��SURVK��PDLYQRXVL�WK�Q�PHYOORXVDQ�HMUKPLYDQ�WHYUDVLQ�RX>WH�SURVHL
FRQ�RX>W��HMSLYVWHXRQ��DMOO��Z-a�HMPEHEURQWKPHYQRL�NDL��PKYWH�R>PPDWD�PKYWH��������\XFK�Q�H>FRQWHa�WZ
Q�WRX
�THRX
�NKUXJPDYWZQ�SDUKYNRXRQ��WRX
WR�PH�Q�R^T��X-SH�U�WK�Q�SRYOLQ�D>VWURQ�H>VWK�U-RPIDLYD��SDUDSOKYVLRQ�NDL��SDUD��WHLYQDa�HMS��HMQLDXWR�Q�NRPKYWKa��WRX
WR�G��K-QLYND�SUR��WK
a�DMSRVWDY��VHZa�NDL��WRX
�SUR�a�WR�Q�SRYOHPRQ�NLQKYPDWRa��DMTURL]RPHYQRX�WRX
�ODRX
�SUR�a�WK�Q�WZ
Q�DM]XYPZQ�H-RUWKYQ��RMJGRYK��;DQTLNRX
�PKQR�a�NDWD��QXNWR�a�HMQDYWKQ�Z^UDQ��WRVRX
WRQ�IZ
a�SHULHYODP\HQ�WR�Q�EZPR�Q�NDL��WR�Q�QDRYQ��Z-a�GRNHL
Q�K-PHYUDQ�HL?QDL�ODPSUDYQ��NDL��WRX
WR�SDUHYWHLQHQ�HMI��K-PLYVHLDQ�Z^UDQ��R`�WRL
a�PH�Q�DMSHLYURLa�DMJDTR�Q�HMGRYNHL�HL?QDL��WRL
a�GH��L-HURJUDPPDWHX
VL�SUR��WZ
Q�DMSREHEKNRYWZQ�HXMTHYZa�HMNULYTK���������NDL��NDWD��WK�Q�DXMWK�Q�H-RUWK�Q�ERX
a�PH�Q�DMFTHL
VD�X-SR��WRX
�DMUFLHUHYZa��������SUR�a�WK�Q�TXVLYDQ�H>WHNHQ�D>UQD�HMQ�WZ
��L-HUZ
��PHYVZ���K-�G��DMQDWROLNK��SXYOK�WRX
�HMQGRWHYUZ�FDONK
�PH�Q�RX?VD�NDL��VWLEDUZWDYWK��NOHLRPHYQK
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�GH��SHUL��GHLYOKQ�PRYOLa�X-S��DMQTUZYSZQ�HL>NRVL��NDL��PRFORL
a�PH�Q�HMSHUHLGRPHYQK�VLGKURGHYWRLa��NDWDSK
JDa�G��H>FRXVD�EDTXWDYWRXa���������Z>ITK�NDWD��QXNWR�a�Z^UDQ�H^NWKQ�DXMWRPDYWZa�KMQRLJPHYQK��PHWD��GH��WK�Q�H-RUWK�Q�K-PHYUDLa�RXM�SROODL
a�X^VWHURQ��PLD
��NDL��HLMNDYGL��$UWHPL��VLYRX�PKQRYa��IDYVPD�WL�GDLPRYQLRQ�Z>ITK�PHL
]RQ�SLYVWHZa��WHYUDa�G��D@Q�H>GR[HQ�HL?QDL�WR��U-KTKVRYPHQRQ��HLM�PK��NDL��SDUD��WRL
a�THDVDPHYQRLa�L-VWRYUKWR�NDL��WD��HMSDNRORXTKYVDQWD�SDYTK�WZ
Q�VKPHLYZQ�K?Q�D>[LD��SUR��JD�U�K-OLYRX�GXYVHZa�Z>ITK�PHWHYZUD�SHUL��SD
VDQ�WK�Q�FZYUDQ�D^UPDWD�NDL��IDYODJJHa�H>QRSORL�GLDY�WWRXVDL�WZ
Q�QHIZ
Q�NDL��NXNORXY���������PHQDL�WD�a�SRYOHLa��NDWD��GH��WK�Q�H-RUWKYQ��K`�SHQWKNRVWK��NDOHL
WDL��QXYNWZU�RL-�L-HUHL
a�SDUHOTRYQWHa�HLMa�WR��L-HURYQ��Z^VSHU�DXMWRL
a�H>TRa�K?Q��SUR�a�WD�a�OHLWRXUJLYDa��SUZ
WRQ�PH�Q�NLQKYVHZa�H>IDVDQ�DMQWL��ODPEDYQHVTDL�NDL��NWXYSRX��PHWD��GH��WDX
WD�IZQK
a�DMTURYDa��PHWD��EDLYQRPHQ�HMQWHX
THQ��WR��GH��WRXYWZQ�IREHUZYWHURQ���,KVRX
a�JDYU��������WLa�R>QRPD��XL-R�a��$QDQLYRX��WZ
Q�LMGLZWZ
Q��D>JURLNRa��SUR��WHVVDYUZQ�HMWZ
Q�WRX
�SROHYPRX��WD��PDYOLVWD�WK
a�SRYOHZa�HLMUKQHXRPHYQKa�NDL��HXMTKQRXYVKa��HMOTZ�Q�HMSL��WK�Q�H-RUWKYQ��HMSHL��VNKQRSRLHL
VTDL�SDYQWDa�H>TRa�K?Q�WZ
��THZ
���NDWD��WR��L-HUR�Q�HM[DSLYQKa�DMQDERD
Q�K>U[DWR��IZQK��DMS��DMQDWROK
a��IZQK��DMSR��GXYVHZa��IZQK��DMSR��WZ
Q�WHVVDYUZQ�DMQHYPZQ��IZQK��HMSL��w,HURVRYOXPD�NDL��WR�Q�QDRYQ��IZQK��HMSL��QXPILYRXa�NDL��QXYPIDa��IZQK��HMSL��SDYQWD�WR�Q�ODRYQ��WRX
WR�PHT��K-PHYUDQ�NDL���������QXYNWZU�NDWD��SDYQWDa�WRX�a�VWHQZSRX�a�SHULKY�HL�NHNUDJZYa��WZ
Q�G��HMSLVKYPZQ�WLQH�a�GKPRWZ
Q�DMJDQDNWKYVDQWHa�SUR�a�WR��NDNRYIKPRQ��VXOODPEDYQRXVL�WR�Q�D>QTUZSRQ�NDL��SROODL
a�DLMNLY]RQWDL�SOKJDL
a��R`�G��RX>T��X-SH�U�H-DXWRX
�ITHJ[DYPHQRa�RX>WH�LMGLYD��SUR�a�WRX�a�SDURYQWDa���������D`a�NDL��SURYWHURQ�IZQD�a�ERZ
Q�GLHWHYOHL��QRPLYVDQWHa�G��RL-�D>UFRQWHa�R^SHU�K?Q��GDLPRQLZYWHURQ�HL?QDL�WR��NLYQKPD�WDMQGURYa��DMQDYJRXVLQ�DXMWR�Q�HMSL��WR�Q�SDUD��w5ZPDLYRLa�H>SDUFRQ��H>QTD�PDYVWL[LQ�PHYFULa�RMVWHYZQ�[DLQRYPHQRa�RX>T��L-NHYWHXVHQ�RX>W��HMGDYNUXVHQ��DMOO��Z-a�HMQK
Q�PDYOLVWD�WK�Q�IZQK�Q�RMORIXUWLNZ
a�SDUHJNOLYQZQ��SUR�a�H-NDYVWKQ�DMSHNULYQDWR�SOKJKYQ��DL@�DL@�w,HURVROXYPRLVÚÚ����������H^WHURQ�G��H>WL�WRXYWRX�SDUDGR[RYWHURQ�R-�DXMWR�a�L-VWRUHL
��FUKVPRYQ�WLQD�IDYVNZQ�HMQ�L-HURL
a�JUDYPPDVLQ�HX-UK
VTDL�SHULHYFRQWD�Z-a�NDWD��WR�Q�NDLUR�Q�HMNHL
QRQ�DMSR��WK
a�FZYUDa�WLa�DXMWZ
Q�D>U[HL�WK
a�RLMNRX��PHYQKa��R`Q�DXMWR�a�PH�Q�HMSL��2XMHVSDVLDQR�Q�SHSOKUZ
VTDL�HM[HLYOKIHQ�
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���������DMOO��RXMF�D-SDYVKa�JH�RX_WRa�K@�PRYQKa�K?�U[HQ�WK
a�X-SR��w5ZPDLYRXa��GLNDLRYWHURQ�G��D@Q�HMSL��WR�Q�&ULVWR�Q�DMQDFTHLYK��SUR�a�R`Q�HL>UKWR��X-SR��WRX
�SDWUR�a��ÚÚDL>WKVDL�SDU��HMPRX
��NDL��GZYVZ�VRL�H>TQK�WK�Q�NOK��URQRPLYDQ�VRX��NDL��WK�Q�NDWDYVFHVLYQ�VRX�WD��SHYUDWD�WK
a�JK
a�ÚÚ�RX_�GK��NDW��DXMWR��GK��HMNHL
QR�WRX
�NDLURX
��ÚÚHLMa�SD
VDQ�WK�Q�JK
Q�HM[K
OTHQ�R-�ITRYJJRVÚÚ�WZ
Q�L-HUZ
Q�DMSRVWRYOZQ�ÚÚNDL��HLMa�WD��SHYUDWD�WK
a�RLMNRX��PHYQKa�WD��U-KYPDWD�DXMWZ
QÚÚ����������(SL��WRXYWRLa�D^SDVLQ�D>[LRQ�PKG��DXMWR�Q�WR�Q��,ZYVKSRQ��WRVDX
WD�WK
��PHWD��FHL
UDa�VXPEHEOKPHYQRQ�L-VWRULYD���R-SRYTHQ�WH�NDL��DMI��RL^RX�JHYQRXa�Z-UPD
WR��DMJQRHL
Q��GKORL
�GH��SDYOLQ�DXMWR�a�NDL��WRX
WR��OHYJZQ�Z_GH��ÚÚ�,ZYVKSRa�0DWTLYRX�SDL
a��HM[�w,HURVROXYPZQ�L-HUHXYa��DXMWRYa�WH�w5ZPDLYRXa�SROHPKYVDa�WD��SUZ
WD�NDL��WRL
a�X^VWHURQ�SDUDWXFZ�Q�HM[�DMQDYJNKVÚÚ���������PDYOLVWD�GH��WZ
Q�NDW��HMNHL
QR�NDLURX
��,RXGDLYZQ�RXM�SDUD��PRYQRLa�WRL
a�R-PRHTQHYVLQ��DMOOD��NDL��SDUD��w5ZPDLYRLa�JHYJRQHQ�DMQK�U�HMSL��GR[RYWDWRa��Z-a�DXMWR�Q�PH�Q�DMQDTHYVHL�DMQGULDYQWRa�HMSL��WK
a�w5ZPDLYZQ�WLPKTK
QDL�SRYOHZa��WRX�a�GH��VSRXGDVTHYQWDa�DXMWZ
��ORYJRXa�ELEOLR���������TKYNKa�DM[LZTK
QDL��RX_WRa�GK��SD
VDQ�WK�Q��,RXGDL!NK�Q�DMUFDLRORJLYDQ�HMQ�R^ORLa�HL>NRVL�NDWDWHYTHLWDL�VXJJUDYPPDVLQ��WK�Q�G��L-VWRULYDQ�WRX
�NDW��DXMWR�Q�w5ZPDL!NRX
�SROHYPRX�HMQ�H-SWDY��D`�NDL��RXM�PRYQRQ�WK
��w(OOKYQZQ��DMOOD��NDL��WK
��SDWULYZ��IZQK
��SDUDGRX
QDL�DXMWR�a�H-DXWZ
��PDUWXUHL
��D>[LRYa�JH�Z@Q�GLD��WD��ORLSD��SLVWHXYHVTDL��NDL��H^WHUD��������G��DXMWRX
�IHYUHWDL�VSRXGK
a�D>[LD�GXYR��WD��3HUL��WK
a��,RXGDLYZQ�DMUFDLRYWKWRa��HMQ�RL_a�NDL��DMQWLUUKYVHLa�SUR�a��$SLYZQD�WR�Q�JUDPPD��WLNRYQ��NDWD���,RXGDLYZQ�WKQLNDYGH�VXQWDY[DQWD�ORYJRQ��SHSRLYKWDL�NDL��SUR�a�D>OORXa��RL`�GLDEDYOOHLQ�NDL��DXMWRL��WD��SDYWULD�WRX
��,RX���������GDLYZQ�H>TQRXa�HMSHLUDYTKVDQ��WRXYWZQ�HMQ�WZ
��SURWHYUZ��WR�Q�DMULTPR�Q�WK
a�OHJRPHYQKa�SDODLD
a�WZ
Q�HMQGLDTKYNZQ�JUDIZ
Q�WLYTKVL��WLYQD�WD��SDU��w(EUDLYRLa�DMQDQWLYUUKWD��Z-a�D@Q�HM[�DMUFDLYDa�SDUDGRYVHZa�DXMWRL
a�U-KYPDVL�GLD��WRXYWZQ�GLGDYVNZQ����������ÚÚ2XM�PXULDYGHa�RX?Q�ELEOLYZQ�HLMVL��SDU��K-PL
Q�DMVXPIZYQZQ�NDL��PDFRPHYQZQ��GXYR�GH��PRYQD�SUR�a�WRL
a�HL>NRVL�ELEOLYD��WRX
�SDQWR�a�H>FRQWD�FURYQRX�WK�Q�DMQDJUDIKYQ��WD��GLNDLYZa�THL
D�SHSLVWHXPHYQD����������NDL��WRXYWZQ�SHYQWH�PHYQ�HMVWLQ�0ZXVHYZa��D`�WRXYa�WH�QRYPRXa�SHULHYFHL
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�NDL��WK�Q�WK
a�DMQTUZSRJRQLYDa�SDUDYGRVLQ�PHYFUL�WK
a�DXMWRX
�WHOHX����������WK
a��RX_WRa�R-�FURYQRa�DMSROHLYSHL�WULVFLOLYZQ�RMOLYJRQ�HMWZ
Q��DMSR��GH��WK
a�0ZXVHYZa�WHOHXWK
a�PHYFUL�WK
a��$UWD[HYU[RX�WRX
�PHWD��;HYU[KQ�3HUVZ
Q�EDVLOHYZa�RL-�PHWD��0ZXVK
Q�SURIK
WDL�WD��NDW��DXMWRX�a�SUDFTHYQWD�VXQHYJUD\DQ�HMQ�WULVL�Q�NDL��GHYND�ELEOLYRLa��DL-�GH��ORLSDL��WHYVVDUHa�X^PQRXa�HLMa�WR�Q�THR�Q�NDL��WRL
a�DMQTUZYSRLa���������X-SRTKYNDa�WRX
�ELYRX�SHULHYFRXVLQ��DMSR��GH���$UWD[HYU[RX�PHYFUL���������WRX
�NDT��K-PD
a�FURYQRX�JHYJUDSWDL�PH�Q�H^NDVWD��SLYVWHZa�G��RXMF�R-PRLYDa�KM[LYZWDL�WRL
a�SUR��DXMWZ
Q�GLD��WR��PK��JHQHYVTDL�WK�Q�WZ
Q���������SURIKWZ
Q�DMNULEK
�GLDGRFKYQ��GK
ORQ�G��HMVWL�Q�H>UJZ��SZ
a�K-PHL
a�SURYVLPHQ�WRL
a�LMGLYRLa�JUDYPPDVLQ��WRVRXYWRX�JD�U�DLMZ
QRa�K>GK�SDUZ���FKNRYWRa�RX>WH�SURVTHL
QDLY�WLa�RX>WH�DMIHOHL
Q�DMS��DXMWZ
Q�RX>WH�PHWDTHL
QDL�WHWRYOPKNHQ��SD
VL�GH��VXYPIXWRYQ�HMVWLQ�HXMTX�a�HMN�SUZY��WKa�JHQHYVHZa��,RXGDLYRLa�WR��QRPLY]HLQ�DXMWD��THRX
�GRYJPDWD�NDL��WRXYWRLa�HMSLPHYQHLQ�NDL��X-SH�U�DXMWZ
Q��HLM�GHYRL��TQKY�VNHLQ�K-GHYZVÚÚ����������NDL��WDX
WD�GH��WRX
�VXJJUDIHYZa�FUKVLYPZa�Z_GH�SDUDWHTHLYVTZ��SHSRYQKWDL�GH��NDL��D>OOR�RXMN�DMJHQQH�a�VSRXYGDVPD�WZ
��DMQGULY��3HUL��DXMWRNUDYWRURa�ORJLVPRX
��R^�WLQHa�0DNNDEDL!NR�Q�HMSHYJUD\DQ�WZ
��WRX�a�DMJZ
QDa�WZ
Q�HMQ�WRL
a�RX^WZ�NDORXPHYQRLa�0DNNDEDL!NRL
a�VXJJUDYPPDVLQ�X-SH�U�WK
a�HLMa�WR��THL
RQ�HXMVHEHLYDa�DMQGULVDPHYQZQ���������w(EUDLYZQ�SHULHYFHLQ��NDL��SUR�a�WZ
��WHYOHL�GH��WK
a�HLMNRVWK
a��$UFDLR��ORJLYDa�HMSLVKPDLYQHWDL�R-�DXMWR�a�Z-a�D@Q�SURK�UKPHYQRa�HMQ�WHYWWDUVLQ�VXJJUDY\DL�ELEOLYRLa�NDWD��WD�a�SDWULYRXa�GRY[Da�WZ
Q��,RXGDLYZQ�SHUL��THRX
�NDL��WK
a�RXMVLYDa�DXMWRX
�NDL��SHUL��WZ
Q�QRYPZQ��GLD��WLY�NDW��DXMWRX�a�WD��PH�Q�H>[HVWL�SUDYWWHLQ��WD��GH��NHNZYOXWDL��NDL��D>OOD�GH��DXMWZ
��VSRXGDVTK
QDL�R-�DXMWR�a�HMQ�WRL
a�LMGLYRLa�DXMWRX
�PQKPRQHXYHL���������ORYJRLa��SUR�a�WRXYWRLa�HX>ORJRQ�NDWDOHY[DL�NDL��D`a�HMS��DXMWRX
�WK
a��$UFDLRORJLYDa�WRX
�WHYORXa�IZQD�a�SDUDWHYTHLWDL��HLMa�SLYVWZVLQ�WK
a�WZ
Q�HM[�DXMWRX
�SDUDOKITHYQWZQ�K-PL
Q�PDUWXULYDa��GLDEDYOOZQ�GK
WD��,RX
VWRQ�7LEHULHYD��R-PRLYZa�DXMWZ
��WD��NDWD��WRX�a�DXMWRX�a�L-VWRUK
VDL�FURYQRXa�SHSHLUDPHYQRQ��Z-a�PK��WDMOKTK
�VXJJHJUDIRYWD��SROODYa�WH�D>OODa�HXMTXYQDa�HMSDJDJZ�Q�WZ
��DMQGULY��WDX
WD�DXMWRL
a�U-KYPDVLQ�HMSLOHYJHL����������ÚÚRXM�PK�Q�HMJZY�VRL�WR�Q�DXMWR�Q�WURYSRQ�SHUL��WK
a�HMPDXWRX
�JUDIK
a�H>GHLVD��DMOO��DXMWRL
a�HMSHYGZND�WRL
a�DXMWRNUDYWRUVL�WD��ELEOLYD�
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�PRYQRQ�RXM�WZ
Q�H>UJZQ�K>GK�EOHSRPHYQZQ��VXQKY�GHLQ�JD�U�HMPDXWZ
��WHWKUKNRYWL�WK�Q�WK
a�DMOKTHLYDa�SDUDYGRVLQ��HMI��K_��PDUWXULYDa�WHXY�����������[HVTDL�SURVGRNKYVDa�RXM�GLKYPDUWRQ��NDL��D>OORLa�GH��SROORL
a�HMSHYGZND�WK�Q�L-VWRULYDQ��Z_Q�H>QLRL�NDL��SDUDWHWHXYFHVDQ�WZ
��SROHYPZ���NDTDYSHU�EDVLOHX�a��$JULYSSDa�NDLY�WLQHa�DXMWRX
�WZ
Q�VXJJHQZ
Q�����������R-�PH�Q�JD�U�DXMWRNUDYWZU�7LYWRa�RX^WZa�HMN�PRYQZQ�DXMWZ
Q�HMERXOKYTK�WK�Q�JQZ
VLQ�WRL
a�DMQTUZYSRLa�SDUDGRX
QDL�WZ
Q�SUDY[HZQ��Z^VWH�FDUDY[Da�WK
��DXMWRX
�FHLUL��WD��ELEOLYD�GKPRVLZ
VDL�SURVHYWD[HQ��R-�GH��EDVLOHX�a��$JULYSSDa�[E9�H>JUD\HQ�HMSLVWRODYa��WK
��WK
a�DMOKTHLYDa�SDUDGRYVHL�PDUWXUZ
QÚÚ��DMI��Z_Q�NDL��GXYR�SDUDWLYTKVLQ��DMOOD��WD��PH�Q�NDWD��WRX
WRQ�WDXYWK��SK��GHGKOZYVTZ��L>ZPHQ�G��HMSL��WD��H-[K
a����������0HWD��WK�Q��,DNZYERX�PDUWXULYDQ�NDL��WK�Q�DXMWLYND�JHQRPHYQKQ�D^OZVLQ�WK
a�w,HURXVDOK�P�ORYJRa�NDWHYFHL�WZ
Q�DMSRVWRYOZQ�NDL��WZ
Q�WRX
�NXULYRX�PDTKWZ
Q�WRX�a�HLMa�H>WL�WZ
��ELYZ��OHLSRPHYQRXa�HMSL��WDXMWR�Q�SDQWDFRYTHQ�VXQHOTHL
Q�D^PD�WRL
a�SUR�a�JHYQRXa�NDWD��VDYUND�WRX
�NXULYRX��SOHLYRXa�JD�U�NDL��WRXYWZQ�SHULK
VDQ�HLMa�H>WL�WRYWH�WZ
��ELYZ����ERXOKYQ�WH�R-PRX
�WRX�a�SDYQWDa�SHUL��WRX
�WLYQD�FUK��WK
a��,DNZYERX�GLDGRFK
a�HMSLNUL
QDL�D>[LRQ��SRLKYVDVTDL��NDL��GK��DMSR��PLD
a�JQZYPKa�WRX�a�SDYQWDa�6XPHZ
QD�WR�Q�WRX
�.OZSD
��RX_�NDL��K-�WRX
�HXMDJJHOLYRX�PQKPRQHXYHL�JUDIKY��WRX
�WK
a�DXMWRYTL�SDURLNLYDa����������TURYQRX�D>[LRQ�HL?QDL�GRNLPDYVDL��DMQH\LRYQ��Z^a�JHY�IDVL��JHJRQRYWD�WRX
�VZWK
URa��WR�Q�JD�U�RX?Q�.OZSD
Q�DMGHOIR�Q�WRX
��,ZVK�I�X-SDYUFHLQ�w+JKYVLSSRa�L-VWRUHL
�����������NDL��HMSL��WRXYWRLa�2XMHVSDVLDQR�Q�PHWD��WK�Q�WZ
Q�w,HURVROXYPZQ�D^OZVLQ�SDYQWDa�WRX�a�DMSR��JHYQRXa�'DXLYG��Z-a�PK��SHULOHLITHLYK�WLa�SDUD���,RXGDLYRLa�WZ
Q�DMSR��WK
a�EDVLOLNK
a�IXOK
a��DMQD]KWHL
VTDL�SURVWDY[DL��PHYJLVWRYQ�WH��,RXGDLYRLa�DX?TLa�HMN�WDXYWKa�GLZJPR�Q�HMSDUWKTK
QDL�WK
a�DLMWLYDa�����������(SL��GHYND�GH��WR�Q�2XMHVSDVLDQR�Q�H>WHVLQ�EDVLOHXYVDQWD�DXMWRNUDY��WZU�7LYWRa�R-�SDL
a�GLDGHYFHWDL��RX_�NDWD��GHXYWHURQ�H>WRa�WK
a�EDVL��OHLYDa�/LYQRa�HMSLYVNRSRa�WK
a�w5ZPDLYZQ�HMNNOKVLYDa�GXRNDLYGHND�WK�Q�OHLWRXUJLYDQ�HMQLDXWRL
a�NDWDVFZYQ���$QHJNOKYWZ��WDXYWKQ�SDUDGLY��GZVLQ��7LYWRQ�GH��'RPHWLDQR�a�DMGHOIR�a�GLDGHYFHWDL��GXYR�H>WHVL�NDL��PKVL��WRL
a�L>VRLa�EDVLOHXYVDQWD�
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���������WHWDYUWZ��PH�Q�RX?Q�H>WHL�'RPHWLDQRX
�WK
a�NDW���$OH[DYQGUHLDQ�SDURLNLYDa�R-�SUZ
WRa��$QQLDQR�a�GXYR�SUR�a�WRL
a�HL>NRVL�DMSRSOKYVDa�H>WK��WHOHXWD
���GLDGHYFHWDL�G��DXMWR�Q�GHXYWHURa��$ELYOLRa����������'ZGHNDYWZ��GH��H>WHL�WK
a�DXMWK
a�K-JHPRQLYDa�WK
a�w5ZPDLYZQ�HMNNOK��VLYDa��$QHYJNOKWRQ�H>WHVLQ�HMSLVNRSHXYVDQWD�GHNDGXYR�GLDGHYFHWDL�.OKYPKa��R`Q�VXQHUJR�Q�H-DXWRX
�JHQHYVTDL�)LOLSSKVLYRLa�HMSLVWHYOOZQ�R-�DMSRYVWRORa�GLGDYVNHL��OHYJZQ��ÚÚPHWD��NDL��.OKYPHQWRa�NDL��WZ
Q�ORLSZ
Q�VXQHUJZ
Q�PRX��Z_Q�WD��RMQRYPDWD�HMQ�ELYEOZ��]ZK
VÚÚ����������7RXYWRX�GK��RX?Q�R-PRORJRXPHYQK�PLYD�HMSLVWROK��IHYUHWDL��PHJDYOK�WH�NDL��TDXPDVLYD��K`Q�Z-a�DMSR��WK
a�w5ZPDLYZQ�HMNNOKVLYDa�WK
��.RULQTLYZQ�GLHWXSZYVDWR��VWDYVHZa�WKQLNDYGH�NDWD��WK�Q�.RYULQTRQ�JHQRPHYQKa��WDXYWKQ�GH��NDL��HMQ�SOHLYVWDLa�HMNNOKVLYDLa�HMSL��WRX
�NRLQRX
�GHGKPR��VLHXPHYQKQ�SDYODL�WH�NDL��NDT��K-PD
a�DXMWRX�a�H>JQZPHQ��NDL��R^WL�JH�NDWD��WR�Q�GKORXYPHQRQ�WD��WK
a�.RULQTLYZQ�NHNLYQKWR�VWDYVHZa��DM[LRYFUHZa�PDYUWXa�R-�w+JKYVLSSRa����������3ROOKYQ�JH�PK�Q�HLMa�SROORX�a�HMSLGHL[DYPHQRa�R-�'RPHWLDQR�a�ZMPRY��WKWD�RXMN�RMOLYJRQ�WH�WZ
Q�HMSL��w5ZYPKa�HXMSDWULGZ
Q�WH�NDL��HMSLVKY��PZQ�DMQGUZ
Q�SOK
TRa�RXM�PHW��HXMORYJRX�NULYVHZa�NWHLYQDa�PXULYRXa�WH�D>OORXa�HMSLIDQHL
a�D>QGUDa�WDL
a�X-SH�U�WK�Q�HMQRULYDQ�]KPLZYVDa�IXJDL
a�NDL��WDL
a�WZ
Q�RXMVLZ
Q�DMSRERODL
a�DMQDLWLYZa��WHOHXWZ
Q�WK
a�1HYUZQRa�THRHFTULYDa�WH�NDL��THRPDFLYDa�GLDYGRFRQ�H-DXWR�Q�NDWHVWKYVDWR��GHXYWHURa�GK
WD�WR�Q�NDT��K-PZ
Q�DMQHNLYQHL�GLZJPRYQ��NDLYSHU�WRX
�SDWUR�a�DXMWZ
��2XMHVSDVLDQRX
�PKGH�Q�NDT��K-PZ
Q�D>WRSRQ�HMSLQRKYVDQWRa�����������(Q�WRXYWZ��NDWHYFHL�ORYJRa�WR�Q�DMSRYVWRORQ�D^PD�NDL��HXMDJJHOLVWK�Q��,ZDYQQKQ�H>WL�WZ
��ELYZ��HMQGLDWULYERQWD��WK
a�HLMa�WR�Q�THL
RQ�ORYJRQ�H^QHNHQ�PDUWXULYDa�3DYWPRQ�RLMNHL
Q�NDWDGLNDVTK
QDL�WK�Q�QK
VRQ����������JUDYIZQ�JHY�WRL�R-�(LMUKQDL
Ra�SHUL��WK
a�\KYIRX�WK
a�NDWD��WR�Q�DMQWLY��FULVWRQ�SURVKJRULYDa�IHURPHYQKa�HMQ�WK
���,ZDYQQRX�OHJRPHYQK���$SRND��OXY\HL��DXMWDL
a�VXOODEDL
a�HMQ�SHYPSWZ��WZ
Q�SUR�a�WD�a�DL-UHYVHLa�WDX
WD�SHUL��WRX
��,ZDYQQRX�IKVLYQ����������ÚÚHLM�GH��H>GHL�DMQDIDQGR�Q�HMQ�WZ
��QX
Q�NDLUZ
��NKUXYWWHVTDL�WRX>QRPD�DXMWRX
��GL��HMNHLYQRX�D@Q�HMUUHYTK�WRX
�NDL��WK�Q�DMSRNDYOX\LQ�H-RUDNRYWRa��RXMGH��JD�U�SUR��SROORX
�FURYQRX�H-ZUDYTK��DMOOD��VFHGR�Q�HMSL��WK
a�K-PH��WHYUDa�JHQHD
a��SUR�a�WZ
��WHYOHL�WK
a�'RPHWLDQRX
�DMUFK
VÚÚ�
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���������HLMa�WRVRX
WRQ�GH��D>UD�NDWD��WRX�a�GKORXPHYQRXa�K-�WK
a�K-PHWHYUDa�SLYVWHZa�GLHYODPSHQ�GLGDVNDOLYD��Z-a�NDL��WRX�a�D>SRTHQ�WRX
�NDT��K-PD
a�ORYJRX�VXJJUDIHL
a�PK��DMSRNQK
VDL�WDL
a�DXMWZ
Q�L-VWRULYDLa�WRYQ�WH�GLZJPR�Q�NDL��WD��HMQ�DXMWZ
��PDUWXYULD�SDUDGRX
QDL��RL^�JH�NDL��WR�Q�NDLUR�Q�HMS��DMNULEH�a�HMSHVKPKYQDQWR��HMQ�H>WHL�SHQWHNDLGHNDYWZ��'RPHWLDQRX
�PHWD��SOHLYVWZQ�H-WHYUZQ�NDL��)ODXLYDQ�'RPHYWLOODQ�L-VWRUKYVDQWHa��HM[�DMGHOIK
a�JHJRQXL
DQ�)ODXLYRX�.OKYPHQWRa��H-QR�a�WZ
Q�WKQLNDYGH�HMSL��w5ZYPKa�X-SDYWZQ��WK
a�HLMa�&ULVWR�Q�PDUWXULYDa�H^QHNHQ�HLMa�QK
VRQ�3RQWLYDQ�NDWD��WLPZULYDQ�GHGRYVTDL����������7RX
�G��DXMWRX
�'RPHWLDQRX
�WRX�a�DMSR��JHYQRXa�'DXL�G�DMQDLUHL
VTDL�SURVWDY[DQWRa��SDODLR�a�NDWHYFHL�ORYJRa�WZ
Q�DL-UHWLNZ
Q�WLQDa�NDWK��JRUK
VDL�WZ
Q�DMSRJRYQZQ��,RXYGD��WRX
WRQ�G��HL?QDL�DMGHOIR�Q�NDWD��VDYUND�WRX
�VZWK
URV��Z-a�DMSR��JHYQRXa�WXJFDQRYQWZQ�'DXL�G�NDL��Z-a�DXMWRX
�VXJJHYQHLDQ�WRX
�&ULVWRX
�IHURYQWZQ��WDX
WD�GH��GKORL
�NDWD��OHY[LQ�Z_GHY�SZa�OHYJZQ�R-�w+JKYVLSSRa����������ÚÚÀ(WL�GH��SHULK
VDQ�RL-�DMSR��JHYQRXa�WRX
�NXULYRX�XL-ZQRL���,RXYGD�WRX
�NDWD��VDYUND�OHJRPHYQRX�DXMWRX
�DMGHOIRX
��RX`a�HMGKODWRYUHXVDQ�Z-a�HMN�JHYQRXa�R>QWDa�'DXLYG��WRXYWRXa�R-�KMRXRND
WRa�K>JDJHQ�SUR�a�'RPHWLDQR�Q�.DLYVDUD��HMIREHL
WR�JD�U�WK�Q�SDURXVLYDQ�WRX
�&ULVWRX
�Z-a�NDL��w+UZY�GKa��NDL��HMSKUZYWKVHQ�DXMWRX�a�HLM�HMN���������'DXLYG�HLMVLQ��NDL��Z-PRORYJKVDQ��WRYWH�KMUZYWKVHQ�DXMWRX�a�SRYVDa�NWKYVHLa�H>FRXVLQ�K@�SRYVZQ�FUKPDYWZQ�NXULHXYRXVLQ��RL-�GH��HL?SDQ���������DMPIRWHYURLa�HMQQDNLVFLYOLD�GKQDYULD�X-SDYUFHLQ�DXMWRL
a�PRYQD��H-NDYVWZ��DXMWZ
Q�DMQKYNRQWRa�WRX
�K-PLYVHRa��NDL��WDX
WD�RXMN�HMQ�DMUJXULYRLa�H>IDVNRQ�H>FHLQ��DMOO��HMQ�GLDWLPKYVHL�JK
a�SOHYTUZQ�OT9�PRYQZQ��HM[�Z_Q�NDL��WRX�a�IRYURXa�DMQDIHYUHLQ�NDL��DXMWRX�a�DXMWRXUJRX
QWDa�GLDWUHYIHVTDLÚÚ����������HL?WD�GH��NDL��WD�a�FHL
UDa�WD�a�H-DXWZ
Q�HMSLGHLNQXYQDL��PDUWXYULRQ�WK
a�DXMWRXUJLYDa�WK�Q�WRX
�VZYPDWRa�VNOKULYDQ�NDL��WRX�a�DMSR��WK
a�VXQHFRX
a�HMUJDVLYDa�HMQDSRWXSZTHYQWDa�HMSL��WZ
Q�LMGLYZQ�FHLUZ
Q�WXYORXa�SDULVWDYQWDa��HMUZWKTHYQWDa�GH��SHUL��WRX
�&ULVWRX
�NDL����������WK
a�EDVLOHLYDa�DXMWRX
�R-SRLYD�WLa�HL>K�NDL��SRL
�NDL��SRYWH�IDQKVRPHYQK��ORYJRQ�GRX
QDL�Z-a�RXM�NRVPLNK��PH�Q�RXMG��HMSLYJHLRa��HMSRXUDYQLRa�GH��NDL��DMJJHOLNK��WXJFDYQRL��HMSL��VXQWHOHLYD��WRX
�DLMZ
QRa�JHQKVRPHYQK��R-SKQLYND�HMOTZ�Q�HMQ�GRY[K��NULQHL
�]Z
QWDa�NDL��QHNURX�a�NDL��DMSRGZYVHL�H-NDYVWZ��NDWD��WD��HMSLWKGHXYPDWD�DXMWRX
��HMI��RL_a�PKGH�Q�DXMWZ
Q
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���������NDWHJQZNRYWD�WR�Q�'RPHWLDQRYQ��DMOOD��NDL��Z-a�HXMWHOZ
Q�NDWDIUR��QKYVDQWD��HMOHXTHYURXa�PH�Q�DXMWRX�a�DMQHL
QDL��NDWDSDX
VDL�GH��GLD����������SURVWDYJPDWRa�WR�Q�NDWD��WK
a�HMNNOKVLYDa�GLZJPRYQ��WRX�a�GH��DMSROXTHYQWDa�K-JKYVDVTDL�WZ
Q�HMNNOKVLZ
Q��Z-a�D@Q�GK��PDYUWXUDa�R-PRX
�NDL��DMSR��JHYQRXa�R>QWDa�WRX
�NXULYRX��JHQRPHYQKa�WH�HLMUKYQKa����������PHYFUL�7UDL!DQRX
�SDUDPHL
QDL�DXMWRX�a�WZ
��ELYZ���WDX
WD�PH�Q�R-�w+JKYVLSSRa��RXM�PK�Q�DMOOD��NDL��R-�7HUWXOOLDQR�a�WRX
�'RPHWLDQRX
�WRLDXYWKQ�SHSRLYKWDL�PQKYPKQ��ÚÚSHSHLUDYNHL�SRWH��NDL��'RPHWLDQR�a�WDXMWR��SRLHL
Q�HMNHLYQZ���PHYURa�Z@Q�WK
a�1HYUZQRa�Z-PRYWKWRa��DMOO���RL?PDL��D^WH�H>FZQ�WL�VXQHYVHZa��WDYFLVWD�HMSDXYVDWR��DMQDNDOHVDYPHQRa�NDL��RX`a�HM[KODYNHLÚÚ����������PHWD��GH��WR�Q�'RPHWLDQR�Q�SHQWHNDLYGHND�H>WHVLQ�NUDWKYVDQWD�1HURXYD�WK�Q�DMUFK�Q�GLDGH[DPHYQRX��NDTDLUHTK
QDL�PH�Q�WD�a�'RPH��WLDQRX
�WLPDYa��HMSDQHOTHL
Q�G��HMSL��WD��RLMNHL
D�PHWD��WRX
�NDL��WD�a�RXMVLYDa�DMSRODEHL
Q�WRX�a�DMGLYNZa�HM[HOKODPHYQRXa�K-�w5ZPDLYZQ�VXYJNOKWRa�ERXOK��\KILY]HWDL��L-VWRURX
VLQ�RL-�JUDIK
��WD��NDWD��WRX�a���������FURYQRXa�SDUDGRYQWHa��WRYWH�GK��RX?Q�NDL��WR�Q�DMSRYVWRORQ��,ZDYQQKQ�DMSR��WK
a�NDWD��WK�Q�QK
VRQ�IXJK
a�WK�Q�HMSL��WK
a��(IHYVRX�GLDWULEK�Q�DMSHLOKIHYQDL�R-�WZ
Q�SDU��K-PL
Q�DMUFDLYZQ�SDUDGLYGZVL�ORYJRa����������0LNUZ
��GH��SOHYRQ�HMQLDXWRX
�EDVLOHXYVDQWD�1HURXYDQ�GLDGHYFHWDL�7UDL!DQRYa��RX_�GK��SUZ
WRQ�H>WRa�K?Q�HMQ�Z_��WK
a�NDW���$OH[DYQGUHLDQ�SDURLNLYDa��$ELYOLRQ�GHYND�SUR�a�WULVL�Q�H>WHVLQ�K-JKVDYPHQRQ�GLDGHY��FHWDL�.HYUGZQ��WULYWRa�RX_WRa�WZ
Q�DXMWRYTL�PHWD��WR�Q�SUZ
WRQ��$QQLD��QR�Q�SURHYVWK��HMQ�WRXYWZ��GH��w5ZPDLYZQ�HLMa�H>WL�.OKYPKa�K-JHL
WR��WULYWRQ�NDL��DXMWR�a�HMSHYFZQ�WZ
Q�WK
�GH�PHWD��3DX
ORYQ�WH�NDL��3HYWURQ�HMSLVNRSHXVDYQWZQ�EDTPRYQ��/LYQRa�GH��R-�SUZ
WRa�K?Q�NDL��PHW��DXMWR�Q��$QHYJNOKWRa�����������$OOD��NDL��WZ
Q�HMS���$QWLRFHLYDa�(XMRGLYRX�SUZYWRX�NDWDVWDYQWRa�GHXYWHURa�HMQ�WRL
a�GKORXPHYQRLa��,JQDYWLRa�HMJQZULY]HWR��6XPHZ�Q�R-PRLYZa�GHXYWHURa�PHWD��WR�Q�WRX
�VZWK
URa�K-PZ
Q�DMGHOIR�Q�WK
a�HMQ�w,HURVROXYPRLa�HMNNOKVLYDa�NDWD��WRXYWRXa�WK�Q�OHLWRXUJLYDQ�HL?FHQ�����������(SL��WRXYWRLa�NDWD��WK�Q��$VLYDQ�H>WL�WZ
��ELYZ��SHULOHLSRYPHQRa�DXMWR�a�HMNHL
QRa�R`Q�KMJDYSD�R-��,KVRX
a��DMSRYVWRORa�R-PRX
�NDL��HXMDJJH��OLVWK�a��,ZDYQQKa�WD�a�DXMWRYTL�GLHL
SHQ�HMNNOKVLYDa��DMSR��WK
a�NDWD��WK�Q�QK
VRQ�PHWD��WK�Q�'RPHWLDQRX
�WHOHXWK�Q�HMSDQHOTZ�Q�IXJK
a�
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���������R^WL�GH��HLMa�WRXYWRXa�WZ
��ELYZ��SHULK
Q��DMSRYFUK�GLD��GXYR�SLVWZYVDVTDL�WR�Q�ORYJRQ�PDUWXYUZQ��SLVWRL��G��D@Q�HL?HQ�RX_WRL��WK
a�HMNNOKVLDVWLNK
a�SUHVEHXYVDQWHa�RMUTRGR[LYDa��HLM�GK��WRLRX
WRL�(LMUKQDL
Ra�NDL��.OKYPKa���������R-��$OH[DQGUHXYa��Z_Q�R-�PH�Q�SURYWHURa�HMQ�GHXWHYUZ��WZ
Q�SUR�a�WD�a�DL-UHYVHLa�Z_GHY�SZa�JUDYIHL�NDWD��OHY[LQ��ÚÚNDL��SDYQWHa�RL-�SUHVEXYWHURL�PDUWXURX
VLQ�RL-�NDWD��WK�Q��$VLYDQ��,ZDYQQK��WZ
��WRX
�NXULYRX�PDTKWK
��VXPEHEOKNRYWHa�SDUDGHGZNHYQDL�WR�Q��,ZDYQQKQ��SDUHYPHLQHQ�JD�U�DXMWRL
a�PHYFUL�WZ
Q�7UDL!DQRX
�FURYQZQÚÚ����������NDL��HMQ�WULYWZ��GH��WK
a�DXMWK
a�X-SRTHYVHZa�WDXMWR��WRX
WR�GKORL
�GLD��WRXYWZQ��ÚÚDMOOD��NDL��K-�HMQ��(IHYVZ��HMNNOKVLYD�X-SR��3DXYORX�PH�Q�WHTHPHOLZ��PHYQK���,ZDYQQRX�GH��SDUDPHLYQDQWRa�DXMWRL
a�PHYFUL�WZ
Q�7UDL!DQRX
�FURYQZQ��PDYUWXa�DMOKTKYa�HMVWLQ�WK
a�WZ
Q�DMSRVWRYOZQ�SDUDGRYVHZVÚÚ����������R-�GH��.OKYPKa�R-PRX
�WR�Q�FURYQRQ�HMSLVKPKQDYPHQRa��NDL��L-VWRULYDQ�DMQDJNDLRWDYWKQ�RL_a�WD��NDOD��NDL��HMSZIHOK
�ILYORQ�DMNRXYHLQ��SURVWLY��TKVLQ�HMQ�Z_��7LYa�R-�VZ�]RYPHQRa�SORXYVLRa�HMSHYJUD\HQ�DXMWRX
�VXJJUDYP��PDWL��ODEZ�Q�GH��DMQDYJQZTL�Z_GHY�SZa�H>FRXVDQ�NDL��DXMWRX
�WK�Q�JUDIKYQ����������ÚÚD>NRXVRQ�PX
TRQ�RXM�PX
TRQ�DMOOD��R>QWD�ORYJRQ�SHUL���,ZDYQQRX�WRX
�DMSRVWRYORX�SDUDGHGRPHYQRQ�NDL��PQKYPK��SHIXODJPHYQRQ��HMSHLGK��JD�U�WRX
�WXUDYQQRX�WHOHXWKYVDQWRa�DMSR��WK
a�3DYWPRX�WK
a�QKYVRX�PHWK
OTHQ�HMSL��WK�Q�À(IHVRQ��DMSKY�HL�SDUDNDORXYPHQRa�NDL��HMSL��WD��SOKVLRYFZUD�WZ
Q�HMTQZ
Q��R^SRX�PH�Q�HMSLVNRYSRXa�NDWDVWKYVZQ��R^SRX�GH��R^ODa�HMNNOKVLYDa�D-UPRYVZQ��R^SRX�GH��NOK
URQ�H^QD�JHY�WLQD���������NOKUZYVZQ�WZ
Q�X-SR��WRX
�SQHXYPDWRa�VKPDLQRPHYQZQ��HMOTZ�Q�RX?Q�NDL��HMSLY�WLQD�WZ
Q�RXM�PDNUD�Q�SRYOHZQ��K_a�NDL��WRX>QRPD�OHYJRXVLQ�H>QLRL��NDL��WD>OOD�DMQDSDXYVDa�WRX�a�DMGHOIRX�a��HMSL��SD
VL�WZ
��NDTHVWZ
WL�SURVEOHY\Da�HMSLVNRYSZ���QHDQLYVNRQ�L-NDQR�Q�WZ
��VZYPDWL�NDL��WK�Q�R>\LQ�DMVWHL
RQ�NDL��THUPR�Q�WK�Q�\XFK�Q�LMGZYQ��ÚÚWRX
WRQ��H>IK��VRL��SDUDNDWD��WLYTHPDL�PHWD��SDYVKa�VSRXGK
a�HMSL��WK
a�HMNNOKVLYDa�NDL��WRX
�&ULVWRX
�PDYUWXURVÚÚ��WRX
�GH��GHFRPHYQRX�NDL��SDYQT��X-SLVFQRXPHYQRX��NDL����������SDYOLQ�WD��DXMWD��GLHOHYJHWR�NDL��GLHPDUWXYUHWR��HL?WD�R-�PH�Q�DMSK
UHQ�HMSL��WK�Q�À(IHVRQ��R-�GH��SUHVEXYWHURa�DMQDODEZ�Q�RL>NDGH�WR�Q�SDUD��GRTHYQWD�QHDQLYVNRQ�H>WUHIHQ��VXQHL
FHQ��H>TDOSHQ��WR��WHOHXWDL
RQ�HMIZYWLVHQ��NDL��PHWD��WRX
WR�X-IK
NHQ�WK
a�SOHLYRQRa�HMSLPHOHLYDa
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�NDL��SDUDIXODNK
a��Z-a�WR��WHYOHLRQ�DXMWZ
��IXODNWKYULRQ�HMSLVWKYVDa����������WK�Q�VIUDJL
GD�NXULYRX��WZ
��GH��DMQHYVHZa�SUR��Z^UDa�ODERPHYQZ��SURVITHLYURQWDLY�WLQHa�K^OLNHa�DMUJRL��NDL��DMSHUUZJRYWHa��HMTDYGHa�NDNZ
Q��NDL��SUZ
WRQ�PH�Q�GL��H-VWLDYVHZQ�SROXWHOZ
Q�DXMWR�Q�HMSDYJRQ��WDL��HL?WDY�SRX�NDL��QXYNWZU�HMSL��OZSRGXVLYDQ�HM[LRYQWHa�VXQHSDYJRQWDL�����������HL?WDY�WL�NDL��PHL
]RQ�VXPSUDYWWHLQ�KM[LYRXQ��R`�GH��NDW��RMOLYJRQ�SURVHL��TLY]HWR��NDL��GLD��PHYJHTRa�IXYVHZa�HMNVWD�a�Z^VSHU�D>VWRPRa�NDL��HX>UZVWRa�L^SSRa�RMUTK
a�R-GRX
�NDL��WR�Q�FDOLQR�Q�HMQGDNZYQ��PHL]RYQZa����������NDWD��WZ
Q�EDUDYTUZQ�HMIHYUHWR��DMSRJQRX�a�GH��WHOHYZa�WK�Q�HMQ�THZ
��VZWKULYDQ��RXMGH�Q�H>WL�PLNUR�Q�GLHQRHL
WR��DMOOD��PHYJD�WL�SUDY[Da��HMSHLGKYSHU�D^SD[�DMSROZYOHL��L>VD�WRL
a�D>OORLa�SDTHL
Q�KM[LYRX��DXMWRX�a�GK��WRXYWRXa�DMQDODEZ�Q�NDL��OK�VWKYULRQ�VXJNURWKYVDa��H^WRLPRa�OKY�VWDUFRa�K?Q��ELDLRYWDWRa�PLDLIRQZYWDWRa�FDOHSZYWDWRa�����������FURYQRa�HMQ�PHYVZ���NDLY�WLQRa�HMSLSHVRXYVKa�FUHLYDa�DMQDNDORX
VL�WR�Q��,ZDYQQKQ��R`�GH��HMSHL��WD��D>OOD�Z_Q�FDYULQ�K_NHQ�NDWHVWKYVDWR��ÚÚD>JH�GKY��H>IK��Z?�HMSLYVNRSH��WK�Q�SDUDTKYNKQ�DMSRYGRa�K-PL
Q��K`Q�HMJZY�WH�NDL��R-�&ULVWRYa�VRL�SDUDNDWHTHYPHTD�HMSL��WK
a�HMNNOKVLYDa��K_a����������SURNDTHY]K���PDYUWXURVÚÚ��R`�GH��WR��PH�Q�SUZ
WRQ�HM[HSODYJK��FUKYPDWD�RLMRYPHQRa��D^SHU�RXMN�H>ODEHQ��VXNRIDQWHL
VTDL��NDL��RX>WH�SLVWHXYHLQ�HL?FHQ�X-SH�U�Z_Q�RXMN�HL?FHQ��RX>WH�DMSLVWHL
Q��,ZDYQQK���Z-a�GHY�ÚÚWR�Q�QHDQLYVNRQ��HL?SHQ��DMSDLWZ
�NDL��WK�Q�\XFK�Q�WRX
�DMGHOIRX
ÚÚ��VWHQDY[Da�NDYWZTHQ�R-�SUHVEXYWKa�NDLY�WL�NDL��HMSLGDNUXYVDa��HMNHL
QRa�H>IK�WHYTQK��NHQ��SZ
a�NDL��WLYQD�TDYQDWRQe�THZ
��WHYTQKNHQ��HL?SHQ��DMSHYEK�JD�U�SRQKUR�a�NDL��HM[ZYOKa�NDLY��WR��NHIDYODLRQ��OK�VWKYa��NDL��QX
Q�DMQWL��WK
a�HMNNOKVLYDa�WR��R>URa�NDWHLYOKIHQ�PHT��R-PRLYRX�VWUDWLZWLNRX
�����������NDWDUUK[DYPHQRa�WK�Q�HMVTK
WD�R-�DMSRYVWRORa�NDL��PHWD��PHJDYOKa�RLMPZJK
a�SOK[DYPHQRa�WK�Q�NHIDOKYQ��NDORYQ�JH��H>IK��IXYODND�WK
a�WDMGHOIRX
�\XFK
a�NDWHYOLSRQ��DMOO��L^SSRa�K>GK�PRL�SDUHYVWZ��NDL��K-JHPZ�Q�JHQHYVTZ�PRLY�WLa�WK
a�R-GRX
��K>ODXQHQ��Z^VSHU�HL?FHQ�����������DXMWRYTHQ�DMSR��WK
a�HMNNOKVLYDa��HMOTZ�Q�GH��HLMa�WR��FZULYRQ��X-SR��WK
a�SURIXODNK
a�WZ
Q�OK�VWZ
Q�D-OLYVNHWDL��PKYWH�IHXYJZQ�PKYWH�SDUDLWRXYPHQRa��DMOOD��ERZ
Q��HMSL��WRX
W��HMOKYOXTD��HMSL��WR�Q�D>UFRQWD����������X-PZ
Q�DMJDYJHWHY�PH��R`a�WHYZa��Z^VSHU�Z^SOLVWR��DMQHYPHQHQ��Z-a����������GH��SURVLRYQWD�HMJQZYULVH�WR�Q��,ZDYQQKQ��HLMa�IXJK�Q�DLMGHVTHL�a�HMWUDY�
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����������SHWR��R`�GH��HMGLYZNHQ�DMQD��NUDYWRa��HMSLODTRYPHQRa�WK
a�K-OLNLYDa�WK
a�H-DXWRX
��NHNUDJZYa��WLY�PH�IHXYJHLa��WHYNQRQ��WR�Q�VDXWRX
�SDWHYUD��WR�Q�JXPQRYQ��WR�Q�JHYURQWDe�HMOHYKVRYQ�PH��WHYNQRQ��PK��IRERX
��H>FHLa�H>WL�]ZK
a�HMOSLYGDa��HMJZ��&ULVWZ
��ORYJRQ�GZYVZ�X-SH�U�VRX
��D@Q�GHYK���WR�Q�VR�Q�TDYQDWRQ�H-NZ�Q�X-SRPHQZ
��Z-a�R-�NXYULRa�WR�Q�X-SH�U�K-PZ
Q��X-SH�U�VRX
�WK�Q�\XFK�Q�DMQWLGZYVZ�WK�Q�HMPKYQ��VWK
TL��SLYVWHXVRQ�����������&ULVWRYa�PH�DMSHYVWHLOHQ��R`�GH��DMNRXYVDa��SUZ
WRQ�H>VWK�PH�Q�NDYWZ�EOHYSZQ��HL?WD�H>UUL\HQ�WD��R^SOD��HL?WD�WUHYPZQ�H>NODLHQ�SLNUZ
a��SURVHOTRYQWD�GH��WR�Q�JHYURQWD�SHULHYODEHQ��DMSRORJRXYPHQRa�WDL
a�RLMPZJDL
a�Z-a�HMGXYQDWR�NDL��WRL
a�GDYNUXVL�EDSWL]RYPHQRa�HMN�GHXWHY�����������URX��PRYQKQ�DMSRNUXYSWZQ�WK�Q�GH[LDYQ��R`�G��HMJJXZYPHQRa��HMSRPQXY��PHQRa�Z-a�D>IHVLQ�DXMWZ
��SDUD��WRX
�VZWK
URa�KX^UKWDL��GHRYPHQRa��JRQXSHWZ
Q��DXMWK�Q�WK�Q�GH[LD�Q�Z-a�X-SR��WK
a�PHWDQRLYDa�NHNDTDUPHY��QKQ�NDWDILOZ
Q��HMSL��WK�Q�HMNNOKVLYDQ�HMSDQKYJDJHQ��NDL��GD\LOHYVL�PH�Q�HXMFDL
a�HM[DLWRXYPHQRa��VXQHFHYVL�GH��QKVWHLYDLa�VXQDJZQL]RY��PHQRa��SRLNLYODLa�GH��VHLUK
VL�ORYJZQ�NDWHSDY�GZQ�DXMWRX
�WK�Q�JQZYPKQ��RXM�SURYWHURQ�DMSK
OTHQ��Z^a�IDVLQ��SUL�Q�DXMWR�Q�HMSLVWK
VDL�WK
��HMNNOK��VLYD���GLGRX�a�PHYJD�SDUDYGHLJPD�PHWDQRLYDa�DMOKTLQK
a�NDL��PHYJD�JQZYULVPD�SDOLJJHQHVLYDa��WURYSDLRQ�DMQDVWDYVHZa�EOHSRPHYQKVÚÚ���������WDX
WD�WRX
�.OKYPHQWRa��L-VWRULYDa�R-PRX
�NDL��ZMIHOHLYDa�WK
a�WZ
Q�HMQWHX[RPHYQZQ�H^QHNHQ��HMQWDX
TDY�PRL�NHLYVTZ��)HYUH�GHY��NDL��WRX
GH�WRX
�DMSRVWRYORX�WD�a�DMQDQWLUUKYWRXa�HMSLVKPK����������QZYPHTD�JUDIDYa��NDL��GK��WR��NDW��DXMWR�Q�HXMDJJHYOLRQ�WDL
a�X-SR��WR�Q�RXMUDQR�Q�GLHJQZVPHYQRQ�HMNNOKVLYDLa��SUZ
WRQ�DMQZPRORJKYVTZ��R^WL�JH�PK�Q�HXMORYJZa�SUR�a�WZ
Q�DMUFDLYZQ�HMQ�WHWDYUWK��PRLYUD��WZ
Q���������D>OOZQ�WULZ
Q�NDWHLYOHNWDL��WDXYWK��D@Q�JHYQRLWR�GK
ORQ��RL-�THVSHY��VLRL�NDL��Z-a�DMOKTZ
a�THRSUHSHL
a��IKPL��GH��WRX
�&ULVWRX
�WRX�a�DMSRVWRY��ORXa��WR�Q�ELYRQ�D>NUZa�NHNDTDUPHYQRL�NDL��DMUHWK
��SDYVK��WD�a�\XFD�a�NHNRVPKPHYQRL��WK�Q�GH��JOZ
WWDQ�LMGLZWHXYRQWHa��WK
��JH�PK�Q�SUR�a�WRX
�VZWK
URa�DXMWRL
a�GHGZUKPHYQK��THLYD��NDL��SDUDGR[RSRLZ
��GXQDYPHL�TDUVRX
QWHa��WR��PH�Q�HMQ�SHLTRL
�NDL��WHYFQK��ORYJZQ�WD��WRX
�GLGDVNDYORX�PDTKYPDWD�SUHVEHXYHLQ�RX>WH�K>�GHVDQ�RX>WH�HMQHFHLYURXQ��WK
��GH��WRX
�THLYRX�SQHXYPDWRa�WRX
�VXQHUJRX
QWRa�DXMWRL
a�DMSRGHLY[HL�NDL��WK
��GL��DXMWZ
Q�VXQWHORXPHYQK��TDXPDWRXUJZ
��WRX
�&ULVWRX
�GXQDYPHL�PRYQK�����������FUZYPHQRL��WK
a�WZ
Q�RXMUDQZ
Q�EDVLOHLYDa�WK�Q�JQZ
VLQ�HMSL��SD
VDQ
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�NDWKYJJHOORQ�WK�Q�RLMNRXPHYQKQ��VSRXGK
a�WK
a�SHUL��WR��ORJRJUDIHL
Q���������PLNUD�Q�SRLRXYPHQRL�IURQWLYGD��NDL��WRX
W��H>SUDWWRQ�D^WH�PHLY]RQL�NDL��X-SH�U�D>QTUZSRQ�HM[XSKUHWRXYPHQRL�GLDNRQLYD���R-�JRX
Q�3DX
ORa�SDYQWZQ�HMQ�SDUDVNHXK
��ORYJZQ�GXQDWZYWDWRa�QRKYPDVLYQ�WH�L-NDQZY��WDWRa�JHJRQZYa��RXM�SOHYRQ�WZ
Q�EUDFXWDYWZQ�HMSLVWROZ
Q�JUDIK
��SDUDGHYGZNHQ��NDLYWRL�PXULYD�JH�NDL��DMSRYUUKWD�OHYJHLQ�H>FZQ��D^WH�WZ
Q�PHYFULa�RXMUDQRX
�WULYWRX�THZUKPDYWZQ�HMSL\DXYVDa�HMS��DXMWRYQ�WH�WR�Q�THRSUHSK
�SDUDYGHLVRQ�DMQDUSDVTHL�a�NDL��WZ
Q�HMNHL
VH�U-KPDY����������WZQ�DMUUKYWZQ�DM[LZTHL�a�HMSDNRX
VDL��RXMN�D>SHLURL�PH�Q�RX?Q�X-SK
UFRQ�WZ
Q�DXMWZ
Q�NDL��RL-�ORLSRL��WRX
�VZWK
URa�K-PZ
Q�IRLWKWDLY��GZYGHND�PH�Q�DMSRYVWRORL��H-EGRPKYNRQWD�GH��PDTKWDLY��D>OORL�WH�HMSL��WRXYWRLa�PXULYRL��R^PZa�G��RX?Q�HM[�D-SDYQWZQ�WZ
Q�WRX
�NXULYRX�GLDWULEZ
Q�X-SRPQKYPDWD�0DWTDL
Ra�K-PL
Q�NDL���,ZDYQQKa�PRYQRL�NDWDOHORLYSDVLQ����������RX`a�NDL��HMSDYQDJNHa�HMSL��WK�Q�JUDIK�Q�HMOTHL
Q�NDWHYFHL�ORYJRa��0DW��TDL
RYa�WH�JD�U�SURYWHURQ�w(EUDLYRLa�NKUXY[Da��Z-a�K>PHOOHQ�NDL��HMI��H-WHYURXa�LMHYQDL��SDWULYZ��JOZYWWK��JUDIK
��SDUDGRX�a�WR��NDW��DXMWR�Q�HXMDJJHYOLRQ��WR��OHL
SRQ�WK
��DXMWRX
�SDURXVLYD��WRXYWRLa�DMI��Z_Q�HMVWHYO����������OHWR��GLD��WK
a�JUDIK
a�DMSHSOKYURX��K>GK�GH��0DYUNRX�NDL��/RXND
�WZ
Q�NDW��DXMWRX�a�HXMDJJHOLYZQ�WK�Q�H>NGRVLQ�SHSRLKPHYQZQ���,ZDYQ��QKQ�IDVL��WR�Q�SDYQWD�FURYQRQ�DMJUDYIZ��NHFUKPHYQRQ�NKUXYJPDWL��WHYORa�NDL��HMSL��WK�Q�JUDIK�Q�HMOTHL
Q�WRLD
VGH�FDYULQ�DLMWLYDa��WZ
Q�SURDQDJUDIHYQWZQ�WULZ
Q�HLMa�SDYQWDa�K>GK�NDL��HLMa�DXMWR�Q�GLDGHGR��PHYQZQ��DMSRGHY[DVTDL�PHYQ�IDVLQ��DMOKYTHLDQ�DXMWRL
a�HMSLPDUWXUKYVDQWD��PRYQKQ�GH��D>UD�OHLYSHVTDL�WK
��JUDIK
��WK�Q�SHUL��WZ
Q�HMQ�SUZYWRLa�NDL��NDW��DMUFK�Q�WRX
�NKUXYJPDWRa�X-SR��WRX
�&ULVWRX
�SHSUDJPHYQZQ����������GLKYJKVLQ��NDL��DMOKTKYa�JH�R-�ORYJRa��WRX�a�WUHL
a�JRX
Q�HXMDJJH��OLVWD�a�VXQLGHL
Q�SDYUHVWLQ�PRYQD�WD��PHWD��WK�Q�HMQ�WZ
��GHVPZWKULYZ���,ZDYQQRX�WRX
�EDSWLVWRX
�NDYTHLU[LQ�HMI��H^QD�HMQLDXWR�Q�SHSUDJPHYQD�WZ
��VZWK
UL�VXJJHJUDIRYWDa�DXMWRY�WH�WRX
W��HMSLVKPKQDPHYQRXa�NDW����������DMUFD�a�WK
a�DXMWZ
Q�L-VWRULYDa��PHWD��JRX
Q�WK�Q�WHVVDUDNRQWDKYPHURQ�QKVWHLYDQ�NDL��WR�Q�HMSL��WDXYWK��SHLUDVPR�Q�WR�Q�FURYQRQ�WK
a�LMGLYDa�JUDIK
a�R-�PH�Q�0DWTDL
Ra�GKORL
�OHYJZQ��ÚÚDMNRXYVDa�GH��R^WL��,ZDYQQKa�SDUHGRYTK��DMQHFZYUKVHQÚÚ�DMSR��WK
a��,RXGDLYDa�ÚÚHLMa�WK�Q�*DOLODLYDQÚÚ�����������R-�GH��0DYUNRa�Z-VDXYWZa��ÚÚPHWD��GH��WR��SDUDGRTK
QDLÚÚ�IKVLYQ�ÚÚ�,ZDYQQKQ�K?OTHQ��,KVRX
a�HLMa�WK�Q�*DOLODLYDQÚÚ��NDL��R-�/RXND
a�GH�
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�SUL�Q�D>U[DVTDL�WZ
Q�WRX
��,KVRX
�SUDY[HZQ��SDUDSOKVLYZa�HMSLWKUHL
��IDYVNZQ�Z-a�D>UD�SURVTHL�a�w+UZY�GKa�RL_a�GLHSUDY[DWR�SRQKURL
a��ÚÚNDWHYNOHLVH�WR�Q��,ZDYQQKQ�HMQ�IXODNK
�ÚÚ�����������SDUDNOKTHYQWD�GK��RX?Q�WRXYWZQ�H^QHNDY�IDVL�WR�Q�DMSRYVWRORQ��,ZDYQ��QKQ�WR�Q�X-SR��WZ
Q�SURWHYUZQ�HXMDJJHOLVWZ
Q�SDUDVLZSKTHYQWD�FURYQRQ�NDL��WD��NDWD��WRX
WRQ�SHSUDJPHYQD�WZ
��VZWK
UL��WDX
WD�G��K?Q�WD��SUR��WK
a�WRX
�EDSWLVWRX
�NDTHLYU[HZV��WZ
��NDW��DXMWR�Q�HXMDJ��JHOLYZ��SDUDGRX
QDL��DXMWRY�WH�WRX
W��HMSLVKPKYQDVTDL��WRWH��PH�Q�IKYVDQWD��ÚÚWDXYWKQ�DMUFK�Q�HMSRLYKVHQ�WZ
Q�SDUDGRY[ZQ�R-��,KVRX
VÚÚ��WRWH��GH��PQKPRQHXYVDQWD�WRX
�EDSWLVWRX
�PHWD[X��WZ
Q��,KVRX
�SUDY[HZQ�Z-a�H>WL�WRYWH�EDSWLY]RQWRa�HMQ�$LMQZ�Q�HMJJX�a�WRX
�6DOHLYP��VDIZ
a�WH�WRX
WR�GKORX
Q�HMQ�WZ
��OHYJHLQ��ÚÚRX>SZ�JD�U�K?Q��,ZDYQQKa�EHEOKPHYQRa����������HLMa�IXODNKYQÚÚ��RXMNRX
Q�R-�PH�Q��,ZDYQQKa�WK
��WRX
�NDW��DXMWR�Q�HXMDJ��JHOLYRX�JUDIK
��WD��PKGHYSZ�WRX
�EDSWLVWRX
�HLMa�IXODNK�Q�EHEOKPHYQRX�SUR�a�WRX
�&ULVWRX
�SUDFTHYQWD�SDUDGLYGZVLQ��RL-�GH��ORLSRL��WUHL
a�HXMDJJHOLVWDL��WD��PHWD��WK�Q�HLMa�WR��GHVPZWKYULRQ�NDYTHLU[LQ�WRX
����������EDSWLVWRX
�PQKPRQHXYRXVLQ��RL_a�NDL��HMSLVWKYVDQWL�RXMNHYW��D@Q�GRY[DL�GLDIZQHL
Q�DMOOKYORLa�WD��HXMDJJHYOLD�WZ
��WR��PH�Q�NDWD���,ZDYQQKQ�WD��SUZ
WD�WZ
Q�WRX
�&ULVWRX
�SUDY[HZQ�SHULHYFHLQ��WD��GH��ORLSD��WK�Q�HMSL��WHYOHL�WRX
�FURYQRX�DXMWZ
��JHJHQKPHYQKQ�L-VWRULYDQ��HLMNRYWZa�G��RX?Q�WK�Q�PH�Q�WK
a�VDUNR�a�WRX
�VZWK
URa�K-PZ
Q�JHQHDORJLYDQ�D^WH�0DWTDLYZ��NDL��/RXND
��SURJUDIHL
VDQ�DMSRVLZSK
VDL�WR�Q��,ZDYQQKQ��WK
a�GH��THRORJLYDa�DMSDYU[DVTDL�Z-a�D@Q�DXMWZ
��SUR�a�WRX
�THLYRX�SQHXY�����������PDWRa�RL_D�NUHLYWWRQL�SDUDSHIXODJPHYQKa��WDX
WD�PH�Q�RX?Q�K-PL
Q�SHUL��WK
a�WRX
�NDWD���,ZDYQQKQ�HXMDJJHOLYRX�JUDIK
a�HLMUKYVTZ��NDL��WK
a�NDWD��0DYUNRQ�GH��K-�JHQRPHYQK�DLMWLYD�HMQ�WRL
a�SURYVTHQ�K-PL
Q����������GHGKYOZWDL��R-�GH��/RXND
a�DMUFRYPHQRa�NDL��DXMWR�a�WRX
�NDW��DXMWR�Q�VXJJUDYPPDWRa�WK�Q�DLMWLYDQ�SURXYTKNHQ�GL��K`Q�SHSRLYKWDL�WK�Q�VXYQWD��[LQ��GKOZ
Q�Z-a�D>UD�SROOZ
Q�NDL��D>OOZQ�SURSHWHYVWHURQ�HMSLWHWK��GHXNRYWZQ�GLKYJKVLQ�SRLKYVDVTDL�Z_Q�DXMWR�a�SHSOKURIRYUKWR�ORYJZQ��DMQDJNDLYZa�DMSDOODYWWZQ�K-PD
a�WK
a�SHUL��WRX�a�D>OORXa�DMPIKULYVWRX�X-SROKY\HZa��WR�Q�DMVIDOK
�ORYJRQ�Z_Q�DXMWR�a�L-NDQZ
a�WK�Q�DMOKYTHLDQ�NDWHLOKYIHL�HMN�WK
a�D^PD�3DXYOZ��VXQRXVLYDa�WH�NDL��GLDWULEK
a�NDL��WK
a�WZ
Q�ORLSZ
Q�DMSRVWRYOZQ�R-PLOLYDa�ZMIHOKPHYQRa��GLD��WRX
�LMGLYRX����������SDUHYGZNHQ�HXMDJJHOLYRX��NDL��WDX
WD�PH�Q�K-PHL
a�SHUL��WRXYWZQ��RLMNHLRYWHURQ�GH��NDWD��NDLUR�Q�GLD��WK
a�WZ
Q�DMUFDLYZQ�SDUDTHYVHZa
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�WD��NDL��WRL
a�D>OORLa�SHUL��DXMWZ
Q�HLMUKPHYQD�SHLUDVRYPHTD�GKOZ
VDL�����������WZ
Q�GH���,ZDYQQRX�JUDPPDYWZQ�SUR�a�WZ
��HXMDJJHOLYZ��NDL��K-�SURWHYUD�WZ
Q�HMSLVWROZ
Q�SDUDY�WH�WRL
a�QX
Q�NDL��WRL
a�H>W��DMUFDLYRLa�DMQDPILY�����������OHNWRa�Z-PRORYJKWDL��DMQWLOHYJRQWDL�GH��DL-�ORLSDL��GXYR��WK
a�G���$SRND��OXY\HZa�HLMa�H-NDYWHURQ�H>WL�QX
Q�SDUD��WRL
a�SROORL
a�SHULHYONHWDL�K-�GRY[D��R-PRLYZa�JH�PK�Q�HMN�WK
a�WZ
Q�DMUFDLYZQ�PDUWXULYDa�HMQ�RLMNHLYZ��NDLUZ
��WK�Q�HMSLYNULVLQ�GHY[HWDL�NDL��DXMWKY����������(X>ORJRQ�G��HMQWDX
TD�JHQRPHYQRXa�DMQDNHIDODLZYVDVTDL�WD�a�GKOZ��THLYVDa�WK
a�NDLQK
a�GLDTKYNKa�JUDIDYa��NDL��GK��WDNWHYRQ�HMQ�SUZYWRLa�WK�Q�D-JLYDQ�WZ
Q�HXMDJJHOLYZQ�WHWUDNWXYQ��RL_a�H^SHWDL�K-�WZ
Q�3UDY����������[HZQ�WZ
Q�DMSRVWRYOZQ�JUDIKY��PHWD��GH��WDXYWKQ�WD�a�3DXYORX�NDWD��OHNWHYRQ�HMSLVWRODYa��DL_a�H-[K
a�WK�Q�IHURPHYQKQ��,ZDYQQRX�SURWHYUDQ�NDL��R-PRLYZa�WK�Q�3HYWURX�NXUZWHYRQ�HMSLVWROKYQ��HMSL��WRXYWRLa�WDNWHYRQ��HL>�JH�IDQHLYK��WK�Q��$SRNDYOX\LQ��,ZDYQQRX��SHUL��K_a�WD��GRY[DQWD���������NDWD��NDLUR�Q�HMNTKVRYPHTD��NDL��WDX
WD�PH�Q�HMQ�R-PRORJRXPHYQRLa��WZ
Q�G��DMQWLOHJRPHYQZQ��JQZULYPZQ�G��RX?Q�R^PZa�WRL
a�SROORL
a��K-�OHJRPHYQK��,DNZYERX�IHYUHWDL�NDL��K-��,RXYGD�K^�WH�3HYWURX�GHXWHYUD�HMSLVWROK��NDL��K-�RMQRPD]RPHYQK�GHXWHYUD�NDL��WULYWK��,ZDYQQRX��HL>WH�WRX
�HXMDJJHOLVWRX
�WXJFDYQRXVDL�HL>WH�NDL��H-WHYURX�R-PZQXYPRX�HMNHLYQZ�����������HMQ�WRL
a�QRYTRLa�NDWDWHWDYFTZ�NDL��WZ
Q�3DXYORX�3UDY[HZQ�K-�JUDIK��R^�WH�OHJRYPHQRa�3RLPK�Q�NDL��K-��$SRNDYOX\La�3HYWURX�NDL��SUR�a�WRXYWRLa�K-�IHURPHYQK�%DUQDED
�HMSLVWROK��NDL��WZ
Q�DMSRVWRYOZQ�DL-�OHJRYPHQDL�'LGDFDL��H>WL�WH��Z-a�H>IKQ��K-��,ZDYQQRX��$SRNDYOX\La��HLM�IDQHLYK��K^Q�WLQHa��Z-a�H>IKQ��DMTHWRX
VLQ��H^WHURL�GH��HMJNULYQRXVLQ���������WRL
a�R-PRORJRXPHYQRLa��K>GK�G��HMQ�WRXYWRLa�WLQH�a�NDL��WR��NDT��w(E��UDLYRXa�HXMDJJHYOLRQ�NDWHYOH[DQ��Z_��PDYOLVWD�w(EUDLYZQ�RL-�WR�Q�&ULVWR�Q���������SDUDGH[DYPHQRL�FDLYURXVLQ��WDX
WD�GH��SDYQWD�WZ
Q�DMQWLOHJRPHYQZQ�D@Q�HL>K��DMQDJNDLYZa�GH��NDL��WRXYWZQ�R^PZa�WR�Q�NDWDYORJRQ�SHSRLKY��PHTD��GLDNULYQRQWHa�WDYa�WH�NDWD��WK�Q�HMNNOKVLDVWLNK�Q�SDUDYGRVLQ�DMOKTHL
a�NDL��DMSODYVWRXa�NDL��DMQZPRORJKPHYQDa�JUDID�a�NDL��WD�a�D>OOZa�SDUD��WDXYWDa��RXMN�HMQGLDTKYNRXa�PH�Q�DMOOD��NDL��DMQWLOH��JRPHYQDa��R^PZa�GH��SDUD��SOHLYVWRLa�WZ
Q�HMNNOKVLDVWLNZ
Q�JLQZVNR��PHYQDa��L^Q��HLMGHYQDL�H>FRLPHQ�DXMWDYa�WH�WDXYWDa�NDL��WD�a�RMQRYPDWL�WZ
Q�DMSRVWRYOZQ�SUR�a�WZ
Q�DL-UHWLNZ
Q�SURIHURPHYQDa�K>WRL�Z-a�3HYWURX�NDL��4ZPD
�NDL��0DWTLYD�K@�NDLY�WLQZQ�SDUD��WRXYWRXa�D>OOZQ
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����������HXMDJJHYOLD�SHULHFRXYVDa�K@�Z-a��$QGUHYRX�NDL���,ZDYQQRX�NDL��WZ
Q�D>OOZQ�DMSRVWRYOZQ�SUDY[HLa��Z_Q�RXMGH�Q�RXMGDPZ
a�HMQ�VXJJUDYPPDWL�WZ
Q�NDWD��WD�a�GLDGRFD�a�HMNNOKVLDVWLNZ
Q�WLa�DMQK�U�HLMa�PQKYPKQ���������DMJDJHL
Q�KM[LYZVHQ��SRYUUZ�GHY�SRX�NDL��R-�WK
a�IUDYVHZa�SDUD��WR��K?TRa�WR��DMSRVWROLNR�Q�HMQDOODYWWHL�FDUDNWKYU��K^�WH�JQZYPK�NDL��K-�WZ
Q�HMQ�DXMWRL
a�IHURPHYQZQ�SURDLYUHVLa�SOHL
VWRQ�R^VRQ�WK
a�DMOKTRX
a�RMUTRGR[LYDa�DMSDY�GRXVD��R^WL�GK��DL-UHWLNZ
Q�DMQGUZ
Q�DMQDSODYVPDWD�WXJFDYQHL��VDIZ
a�SDULYVWKVLQ��R^THQ�RXMG��HMQ�QRYTRLa�DXMWD��NDWDWDN��WHYRQ��DMOO��Z-a�D>WRSD�SDYQWK��NDL��GXVVHEK
�SDUDLWKWHYRQ����������À,ZPHQ�GK��ORLSR�Q�NDL��HMSL��WK�Q�H-[K
a�L-VWRULYDQ��6LYPZQD�WR�Q�PDYJRQ�0HYQDQGURa�GLDGH[DYPHQRa��R^SORQ�GHXYWHURQ�RXM�FHL
URQ�WRX
�SURWHYURX�WK
a�GLDEROLNK
a�HMQHUJHLYDa�DMSRGHLYNQXWDL�WR�Q�WURYSRQ��K?Q�NDL��RX_WRa�6DPDUHXYa��HLMa�D>NURQ�GH��JRKWHLYDa�RXMN�H>ODWWRQ�WRX
�GLGDVNDYORX�SURHOTZYQ��PHLY]RVLQ�HMSLGD\LOHXYHWDL�WHUDWROR��JLYDLa��H-DXWR�Q�PH�Q�Z-a�D>UD�HL>K��OHYJZQ��R-�VZWK�U�HMSL��WK
��WZ
Q�DMQTUZY��SZQ�D>QZTHYQ�SRTHQ�HM[�DMRUDYWZQ�DLMZYQZQ�DMSHVWDOPHYQRa�VZWKULYD�����������GLGDYVNZQ�GH��PK��D>OOZa�GXYQDVTDLY�WLQD�NDL��DXMWZ
Q�WZ
Q�NRVPRSRLZ
Q�DMJJHYOZQ�SHULJHQKYVHVTDL��PK��SURYWHURQ�GLD��WK
a�SUR�a�DXMWRX
�SDUD��GLGRPHYQKa�PDJLNK
a�HMPSHLULYDa�DMFTHYQWD�NDL��GLD��WRX
�PHWDGLGRPHYQRX�SUR�a�DXMWRX
�EDSWLYVPDWRa��RX_�WRX�a�NDWD[LRXPHYQRXa�DMTDQDVLYDQ�DML"GLRQ�HMQ�DXMWZ
��WRXYWZ��PHTHY[HLQ�WZ
��ELYZ���PKNHYWL�TQKY�VNRQWDa��DXMWRX
�GH��SDUDPHYQRQWDa�HLMa�WR��DMHL��DMJKYUZa�WLQD�a�NDL��DMTDQDYWRXa���������HMVRPHYQRXa��WDX
WD�PH�Q�RX?Q�NDL��HMN�WZ
Q�(LMUKQDLYRX�GLDJQZ
QDL�U-DY�GLRQ��NDL��R-��,RXVWL
QRa�GH��NDWD��WR��DXMWR��WRX
�6LYPZQRa�PQKPRQHXYVDa��NDL��WK�Q�SHUL��WRXYWRX�GLKYJKVLQ�HMSLIHYUHL��OHYJZQ��ÚÚ0HYQDQGURQ�GHY�WLQD�NDL��DXMWR�Q�6DPDUHYD��WR�Q�DMSR��NZYPKa�.DSDUDWWDLYDa��JHQRYPHQRQ�PDTKWK�Q�WRX
�6LYPZQRa��RLMVWUKTHYQWD�NDL��DXMWR�Q�X-SR��WZ
Q�GDLPRYQZQ�NDL��HMQ��$QWLRFHLYD��JHQRYPHQRQ��SRO��ORX�a�HM[DSDWK
VDL�GLD��PDJLNK
a�WHYFQKa�RL>GDPHQ��R`a�NDL��WRX�a�DXMWZ
��H-SRPHYQRXa�Z-a�PK��DMSRTQKY�VNRLHQ��H>SHLVHQ��NDL��QX
Q�WLQHYa�HLMVLQ��DMS��HMNHLYQRX�WRX
WR�R-PRORJRX
QWHVÚÚ����������K?Q�G��D>UD�GLDEROLNK
a�HMQHUJHLYDa�GLD��WRLZ
QGH�JRKYWZQ�WK�Q�&UL��VWLDQZ
Q�SURVKJRULYDQ�X-SRGXRPHYQZQ�WR��PHYJD�WK
a�THRVHEHLYDa�PXVWKY��ULRQ�HMSL��PDJHLYD��VSRXGDYVDL�GLDEDOHL
Q�GLDVX
UDLY�WH�GL��DXMWZ
Q�WD��SHUL��\XFK
a�DMTDQDVLYDa�NDL��QHNUZ
Q�DMQDVWDYVHZa�HMNNOKVLDVWLND��GRYJPDWD��DMOO��RX_WRL�PH�Q�WRXYWRXa�VZWK
UDa�HMSLJUD\DYPHQRL�WK
a
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�DMOKTRX
a�DMSRSHSWZYNDVLQ�HMOSLYGRa����������D>OORXa�G��R-�SRQKUR�a�GDLYPZQ��WK
a�SHUL��WR�Q�&ULVWR�Q�WRX
�THRX
�GLDTHYVHZa�DMGXQDWZ
Q�HMNVHL
VDL��TDWHUDOKYSWRXa�HX-UZ�Q�HMVIHWH��ULY]HWR��(ELZQDLYRXa�WRXYWRXa�RLMNHLYZa�HMSHIKYPL]RQ�RL-�SUZ
WRL��SWZ����������FZ
a�NDL��WDSHLQZ
a�WD��SHUL��WRX
�&ULVWRX
�GR[DY]RQWDa��OLWR�Q�PH�Q�JD�U�DXMWR�Q�NDL��NRLQR�Q�K-JRX
QWR��NDWD��SURNRSK�Q�K>TRXa�DXMWR��PRYQRQ�D>QTUZSRQ�GHGLNDLZPHYQRQ�HM[�DMQGURYa�WH�NRLQZQLYDa�NDL��WK
a�0DULYDa�JHJHQQKPHYQRQ��GHL
Q�GH��SDYQWZa�DXMWRL
a�WK
a�QRPLNK
a�TUK�VNHLYDa�Z-a�PK��D@Q�GLD��PRYQKa�WK
a�HLMa�WR�Q�&ULVWR�Q�SLYVWHZa�NDL����������WRX
�NDW��DXMWK�Q�ELYRX�VZTKVRPHYQRLa��D>OORL�GH��SDUD��WRXYWRXa�WK
a�DXMWK
a�R>QWHa�SURVKJRULYDa��WK�Q�PH�Q�WZ
Q�HLMUKPHYQZQ�H>NWRSRQ�GLHGLYGUDVNRQ�DMWRSLYDQ��HMN�SDUTHYQRX�NDL��D-JLYRX�SQHXYPDWRa�PK��DMUQRXYPHQRL�JHJRQHYQDL�WR�Q�NXYULRQ��RXM�PK�Q�H>T��R-PRLYZa�NDL��RX_WRL�SURX!SDYUFHLQ�DXMWR�Q�THR�Q�ORYJRQ�R>QWD�NDL��VRILYDQ�R-PRORJRX
QWHa��WK
��WZ
Q�SURWHYUZQ�SHULHWUHYSRQWR�GXVVHEHLYD���PDYOLVWD�R^WH�NDL��WK�Q�VZPDWLNK�Q�SHUL��WR�Q�QRYPRQ�ODWUHLYDQ�R-PRLYZa�HMNHLYQRLa�SHULHYSHLQ���������HMVSRXYGD]RQ��RX_WRL�GH��WRX
�PH�Q�DMSRVWRYORX�SDYPSDQ�WD�a�HMSLVWROD�a�DMUQKWHYDa�K-JRX
QWR�HL?QDL�GHL
Q��DMSRVWDYWKQ�DMSRNDORX
QWHa�DXMWR�Q�WRX
�QRYPRX��HXMDJJHOLYZ��GH��PRYQZ��WZ
��NDT��w(EUDLYRXa�OHJRPHYQZ����������FUZYPHQRL��WZ
Q�ORLSZ
Q�VPLNUR�Q�HMSRLRX
QWR�ORYJRQ��NDL��WR��PH�Q�VDYEEDWRQ�NDL��WK�Q�D>OOKQ��,RXGDL!NK�Q�DMJZJK�Q�R-PRLYZa�HMNHLYQRLa�SDUHIXYODWWRQ��WDL
a�G��DX?�NXULDNDL
a�K-PHYUDLa�K-PL
Q�WD��SDUD��SOKYVLD�HLMa�PQKYPKQ�WK
a�VZWKULYRX�DMQDVWDYVHZa�HMSHWHYORXQ��R^THQ���������SDUD��WK�Q�WRLDXYWKQ�HMJFHLYUKVLQ�WK
a�WRLD
VGH�OHORYJFDVL�SURVKJRULYDa��WRX
��(ELZQDLYZQ�RMQRYPDWRa�WK�Q�WK
a�GLDQRLYDa�SWZFHLYDQ�DXMWZ
Q�X-SRIDLYQRQWRa��WDXYWK��JD�U�HMSLYNOKQ�R-�SWZFR�a�SDU��w(EUDLYRLa�RMQRPDY]HWDL����������.DWD��WRX�a�GKORXPHYQRXa�FURYQRXa�H-WHYUDa�DL-UHYVHZa�DMUFKJR�Q�JHQHYVTDL�.KYULQTRQ�SDUHLOKYIDPHQ��*DYL!Ra��RX_�IZQD�a�K>GK�SURYWH��URQ�SDUDWHYTHLPDL��HMQ�WK
��IHURPHYQK��DXMWRX
�]KWKYVHL�WDX
WD�SHUL��DXMWRX
�JUDYIHL����������ÚÚDMOOD��NDL��.KYULQTRa�R-�GL��DMSRNDOXY\HZQ�Z-a�X-SR��DMSRVWRYORX�PHJDYORX�JHJUDPPHYQZQ�WHUDWRORJLYDa�K-PL
Q�Z-a�GL��DMJJHYOZQ�DXMWZ
��GHGHLJPHYQDa�\HXGRYPHQRa�HMSHLVDYJHL��OHYJZQ�PHWD��WK�Q�DMQDYVWDVLQ�HMSLYJHLRQ�HL?QDL�WR��EDVLYOHLRQ�WRX
�&ULVWRX
�NDL��SDYOLQ�HMSLTXPLYDLa
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�NDL��K-GRQDL
a�HMQ�w,HURXVDOK�P�WK�Q�VDYUND�SROLWHXRPHYQKQ�GRXOHXYHLQ��NDL��HMFTUR�a�X-SDYUFZQ�WDL
a�JUDIDL
a�WRX
�THRX
��DMULTPR�Q�FLOLRQWDH��WLYDa�HMQ�JDYPZ��H-RUWK
a��THYOZQ�SODQD
Q��OHYJHL�JLYQHVTDLÚÚ����������NDL��'LRQXYVLRa�GHY��R-�WK
a�NDWD���$OH[DYQGUHLDQ�SDURLNLYDa�NDT��K-PD
a�WK�Q�HMSLVNRSK�Q�HLMOKFZYa��HMQ�GHXWHYUZ��WZ
Q��(SDJJHOLZ
Q�SHUL��WK
a��,ZDYQQRX��$SRNDOXY\HZa�HLMSZYQ�WLQD�Z-a�HMN�WK
a�DMQHYNDTHQ�SDUDGRYVHZa��WRX
�DXMWRX
�PHYPQKWDL�DMQGUR�a�WRXYWRLa�WRL
a�U-KYPDVLQ����������ÚÚ.KYULQTRQ�GHY��WR�Q�NDL��WK�Q�DMS��HMNHLYQRX�NOKTHL
VDQ�.KULQTLDQK�Q�DL^UHVLQ�VXVWKVDYPHQRQ��DM[LRYSLVWRQ�HMSLIKPLYVDL�THOKYVDQWD�WZ
��H-DX����������WRX
�SODYVPDWL�R>QRPD��WRX
WR�JD�U�HL?QDL�WK
a�GLGDVNDOLYDa�DXMWRX
�WR��GRYJPD��HMSLYJHLRQ�H>VHVTDL�WK�Q�WRX
�&ULVWRX
�EDVLOHLYDQ��NDL��Z_Q�DXMWR�a�ZMUHYJHWR��ILORVZYPDWRa�Z@Q�NDL��SDYQX�VDUNLNRYa��HMQ�WRXYWRLa�RMQHLURSROHL
Q�H>VHVTDL��JDVWUR�a�NDL��WZ
Q�X-SR��JDVWHYUD�SOKVPRQDL
a��WRX
W��HMVWL��VLWLYRLa�NDL��SRYWRLa�NDL��JDYPRLa�NDL��GL��Z_Q�HXMIKPRYWHURQ�WDX
WD�ZM�KYTK�SRULHL
VTDL��H-RUWDL
a�NDL��TXVLYDLa�NDL��L-HUHLYZQ�VIDJDL
VÚÚ����������WDX
WD�'LRQXYVLRa��R-�GH��(LMUKQDL
Ra�DMSRUUKWRWHYUDa�GKY�WLQDa�WRX
�DXMWRX
�\HXGRGR[LYDa�HMQ�SUZYWZ��VXJJUDYPPDWL�WZ
Q�SUR�a�WD�a�DL-UHY����������VHLa�SURTHLYa��HMQ�WZ
��WULYWZ��NDL��L-VWRULYDQ�RXMN�DM[LYDQ�OKYTKa�WK
��JUDIK
��SDUDGHYGZNHQ��Z-a�HMN�SDUDGRYVHZa�3ROXNDYUSRX�IDYVNZQ��,ZDYQQKQ�WR�Q�DMSRYVWRORQ�HLMVHOTHL
Q�SRWH�HMQ�EDODQHLYZ���Z^VWH�ORXYVDVTDL��JQRYQWD�GH��H>QGRQ�R>QWD�WR�Q�.KYULQTRQ��DMSRSKGK
VDLY�WH�WRX
�WRYSRX�NDL��HMNIXJHL
Q�TXYUD]H��PKG��X-SRPHLYQDQWD�WK�Q�DXMWK�Q�DXMWZ
��X-SRGX
QDL�VWHYJKQ��WDXMWR��GH��WRX
WR�NDL��WRL
a�VX�Q�DXMWZ
��SDUDL��QHYVDL��IKYVDQWD��ÚÚIXYJZPHQ��PK��NDL��WR��EDODQHL
RQ�VXPSHYVK������������H>QGRQ�R>QWRa�.KULYQTRX�WRX
�WK
a�DMOKTHLYDa�HMFTURX
�ÚÚ����������(SL��WRXYWZQ�GK
WD�NDL��K-�OHJRPHYQK�WZ
Q�1LNRODL!WZ
Q�DL^UHVLa�HMSL��VPLNURYWDWRQ�VXQHYVWK�FURYQRQ��K_a�GK��NDL��K-�WRX
��,ZDYQQRX��$SRNDYOX\La�PQKPRQHXYHL��RX_WRL�1LNRYODRQ�H^QD�WZ
Q�DMPIL��WR�Q�6WHYIDQRQ�GLDNRYQZQ�SUR�a�WZ
Q�DMSRVWRYOZQ�HMSL��WK
��WZ
Q�HMQGHZ
Q�THUDSHLYD��SURNHFHLULVPHYQZQ�KX>FRXQ��R^�JH�PK�Q��$OH[DQGUHX�a�.OKYPKa�HMQ�WULYWZ��6WUZPDWHL
�WDX
WD�SHUL��DXMWRX
�NDWD��OHY[LQ�L-VWRUHL
����������ÚÚZ-UDLYDQ��IDVLY��JXQDL
ND�H>FZQ�RX_WRa��PHWD��WK�Q�DMQDYOK\LQ�WK�Q�WRX
�VZWK
URa�SUR�a�WZ
Q�DMSRVWRYOZQ�RMQHLGLVTHL�a�]KORWXSLYDQ��HLMa�PHYVRQ�DMJDJZ�Q�WK�Q�JXQDL
ND�JK
PDL�WZ
��ERXORPHYQZ��HMSHYWUH\HQ�
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�DMNRYORXTRQ�JD�U�HL?QDLY�IDVL�WK�Q�SUD
[LQ�WDXYWKQ�HMNHLYQK��WK
��IZQK
��WK
��R^WL�SDUDFUD
VTDL�WK
��VDUNL��GHL
��NDL��GK��NDWDNRORXTKYVDQWHa�WZ
��JHJHQKPHYQZ��WZ
��WH�HLMUKPHYQZ��D-SOZ
a�NDL��DMEDVDQLYVWZa��DMQHYGKQ���������HMNSRUQHXYRXVLQ�RL-�WK�Q�DL^UHVLQ�DXMWRX
�PHWLRYQWHa��SXQTDYQRPDL�G��HMJZ��WR�Q�1LNRYODRQ�PKGHPLD
��H-WHYUD��SDU��K`Q�H>JKPH�NHFUK
VTDL�JXQDLNLY��WZ
Q�WH�HMNHLYQRX�WHYNQZQ�WD�a�PH�Q�TKOHLYDa�NDWDJKUD
VDL�SDUTHYQRXa��D>ITRURQ�GH��GLDPHL
QDL�WR�Q�XL-RYQ��Z_Q�RX^WZa�HMFRYQWZQ�DMSREROK��SDYTRXa�K?Q�K-�HLMa�PHYVRQ�WZ
Q�DMSRVWRYOZQ�WK
a�]KORWXSRX��PHYQKa�HMNNXYNOKVLa�JXQDLNRYa��NDL��K-�HMJNUDYWHLD�WZ
Q�SHULVSRXGDYV��WZQ�K-GRQZ
Q�WR��SDUDFUD
VTDL�WK
��VDUNL��HMGLYGDVNHQ��RXM�JDYU��RL?PDL��HMERXYOHWR�NDWD��WK�Q�WRX
�VZWK
URa�HMQWROK�Q�GXVL��NXULYRLa���������GRXOHXYHLQ��K-GRQK
��NDL��NXULYZ���OHYJRXVL�G��RX?Q�NDL��WR�Q�0DWTLYDQ�RX^WZ�GLGDY[DL��VDUNL��PH�Q�PDYFHVTDL�NDL��SDUDFUD
VTDL�PKGH�Q�DXMWK
��SUR�a�K-GRQK�Q�HMQGLGRYQWD��\XFK
Q�GH��DX>[HLQ�GLD��SLYVWHZa�NDL��JQZY��VHZVÚÚ��WDX
WD�PH�Q�RX?Q�SHUL��WZ
Q�NDWD��WRX�a�GKORXPHYQRXa�FURYQRXa�SDUD��EUDEHX
VDL�WK�Q�DMOKYTHLDQ�HMJNHFHLUKNRYWZQ��ORYJRX�JH�PK�Q�TD
WWRQ�HLMa�WR��SDQWHOH�a�DMSHVEKNRYWZQ�HLMUKYVTZ����������R-�PHYQWRL�.OKYPKa��RX_�WD�a�IZQD�a�DMUWLYZa�DMQHYJQZPHQ��WRL
a�SURHLUKPHYQRLa�H-[K
a�GLD��WRX�a�DMTHWRX
QWDa�WR�Q�JDYPRQ�WRX�a�WZ
Q�DMSRVWRYOZQ�HM[HWDVTHYQWDa�HMQ�VX]XJLYDLa�NDWDOHYJHL��IDYVNZQ��ÚÚK@�NDL��WRX�a�DMSRVWRYORXa�DMSRGRNLPDYVRXVLQe�3HYWURa�PH�Q�JD�U�NDL��)LYOLSSRa�HMSDLGRSRLKYVDQWR��)LYOLSSRa�GH��NDL��WD�a�TXJDWHYUDa�DMQGUDYVLQ�HM[HYGZNHQ��NDL��R^�JH�3DX
ORa�RXMN�RMNQHL
�H>Q�WLQL�HMSLVWROK
��WK�Q�DXMWRX
�SURVDJRUHX
VDL�VXY]XJRQ��K`Q�RXM�SHULHNRYPL]HQ�GLD��WR��WK
a�X-SKUHVLYDa�HXMVWDOHYVÚÚ����������HMSHL��GH��WRXYWZQ�HMPQKYVTKPHQ��RXM�OXSHL
�NDL��D>OOKQ�DM[LRGLKYJKWRQ�L-VWRULYDQ�WRX
�DXMWRX
�SDUDTHYVTDL��K`Q�HMQ�WZ
��H-EGRYPZ��6WUZPDWHL
�WRX
WRQ�L-VWRUZ
Q�DMQHYJUD\HQ�WR�Q�WURYSRQ��ÚÚIDVL��JRX
Q�WR�Q�PDNDYULRQ�3HYWURQ�THDVDYPHQRQ�WK�Q�H-DXWRX
�JX��QDL
ND�DMSDJRPHYQKQ�WK�Q�HMSL��TDQDYWZ���K-VTK
QDL�PH�Q�WK
a�NOKYVHZa�FDYULQ�NDL��WK
a�HLMa�RL?NRQ�DMQDNRPLGK
a��HMSLIZQK
VDL�GH��HX?�PDYOD�SURWUHSWLNZ
a�NDL��SDUDNOKWLNZ
a��HM[�RMQRYPDWRa�SURVHLSRYQWD��PHYPQKVR��Z?�DX^WK��WRX
�NXULYRX��WRLRX
WRa�K?Q�R-�WZ
Q�PDNDULYZQ�JDYPRa�NDL��K-�WZ
Q�ILOWDYWZQ�WHOHLYD�GLDYTHVLVÚÚ�����������NDL��WDX
WD�G���RLMNHL
D�R>QWD�WK
��PHWD��FHL
UDa�X-SRTHYVHL��HMQWDX
TDY�PRL�NDWD��NDLUR�Q�NHLYVTZ�
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���������3DXYORX�PH�Q�RX?Q�NDL��3HYWURX�WK
a�WHOHXWK
a�R^�WH�FURYQRa�NDL��R-�WURYSRa�NDL��SUR�a�H>WL�WK
a�PHWD��WK�Q�DMSDOODJK�Q�WRX
�ELYRX�WZ
Q�VNKQZPDYWZQ�DXMWZ
Q�NDWDTHYVHZa�R-�FZ
URa�K>GK�SURYWHURQ�K-PL
Q�GHGKYOZWDL��WRX
�GH���,ZDYQQRX�WD��PH�Q�WRX
�FURYQRX�K>GK�SZa�HL>UKWDL����������WR��GHY�JH�WRX
�VNKQZYPDWRa�DXMWRX
�FZULYRQ�HM[�HMSLVWROK
a�3ROXNUDY��WRXa��WK
a�G��HMQ��(IHYVZ��SDURLNLYDa�HMSLYVNRSRa�RX_WRa�K?Q��HMSLGHLYN��QXWDL��K`Q�2XMLYNWRUL�w5ZPDLYZQ�HMSLVNRYSZ��JUDYIZQ��R-PRX
�WH�DXMWRX
�NDL��)LOLYSSRX�PQKPRQHXYHL�WRX
�DMSRVWRYORX�WZ
Q�WH�WRXYWRX�TXJD��WHYUZQ�Z_GHY�SZa����������ÚÚNDL��JD�U�NDWD��WK�Q��$VLYDQ�PHJDYOD�VWRLFHL
D�NHNRLYPKWDL��D^WLQD�DMQDVWKYVHWDL�WK
��HMVFDYWK��K-PHYUD��WK
a�SDURXVLYDa�WRX
�NXULYRX��HMQ�K_��H>UFHWDL�PHWD��GRY[Ka�HM[�RXMUDQRX
�NDL��DMQD]KWKYVHL�SDYQWDa�WRX�a�D-JLYRXa��)LYOLSSRQ�WZ
Q�GZYGHND�DMSRVWRYOZQ��R`a�NHNRLYPKWDL�HMQ�w,HUDSRYOHL�NDL��GXYR�TXJDWHYUHa�DXMWRX
�JHJKUDNXL
DL�SDUTHYQRL�NDL��K-�H-WHYUD�DXMWRX
�TXJDYWKU�HMQ�D-JLYZ��SQHXYPDWL�SROLWHXVDPHYQK�HMQ��(IHYVZ��DMQDSDXYHWDL��H>WL�GH��NDL���,ZDYQQKa��R-�HMSL��WR��VWK
TRa�WRX
�NXULYRX�DMQDSHVZYQ��R`a�HMJHQKYTK�L-HUHX�a�WR��SHYWDORQ�SHIRUHNZ�a�NDL��PDYUWXa�NDL��GLGDYVNDORa��RX_WRa�HMQ��(IHYVZ��NHNRLYPKWDLÚÚ����������WDX
WD�NDL��SHUL��WK
a�WZ
QGH�WHOHXWK
a��NDL��HMQ�WZ
��*DL"RX�GHY��RX_�PLNUZ
��SURYVTHQ�HMPQKYVTKPHQ��GLDORYJZ��3URYNORa��SUR�a�R`Q�HMSRLHL
WR�WK�Q�]KYWKVLQ��SHUL��WK
a�)LOLYSSRX�NDL��WZ
Q�TXJDWHYUZQ�DXMWRX
�WHOHXWK
a��VXQDY�GZQ�WRL
a�HMNWHTHL
VLQ��RX^WZ�IKVLYQ��ÚÚPHWD��WRX
WRQ�SURIKYWLGHa�WHYVVDUHa�DL-�)LOLYSSRX�JHJHYQKQWDL�HMQ�w,HUDSRYOHL�WK
��NDWD��WK�Q��$VLYDQ��R-�WDYIRa�DXMWZ
Q�HMVWLQ�HMNHL
�NDL��R-�WRX
�SDWUR�a�DXMWZ
QÚÚ����������WDX
WD�PH�Q�RX_WRa��R-�GH��/RXND
a�HMQ�WDL
a�3UDY[HVLQ�WZ
Q�DMSRVWRY��OZQ�WZ
Q�)LOLYSSRX�TXJDWHYUZQ�HMQ�.DLVDUHLYD��WK
a��,RXGDLYDa�D^PD�WZ
��SDWUL��WRYWH�GLDWULERXVZ
Q�SURIKWLNRX
�WH�FDULYVPDWRa�KM[LZPHYQZQ�PQKPRQHXYHL��NDWD��OHY[LQ�Z_GHY�SZa�OHYJZQ��ÚÚK>OTRPHQ�HLMa�.DLVDYUHLDQ��NDL��HLMVHOTRYQWHa�HLMa�WR�Q�RL?NRQ�)LOLYSSRX�WRX
�HXMDJJH��OLVWRX
��R>QWRa�HMN�WZ
Q�H-SWDY��HMPHLYQDPHQ�SDU��DXMWZ
���WRXYWZ��GH����������K?VDQ�SDUTHYQRL�TXJDWHYUHa�WHYVVDUHa�SURIKWHXYRXVDL�ÚÚ�WD��PH�Q�RX?Q�HLMa�K-PHWHYUDQ�HMOTRYQWD�JQZ
VLQ�SHULY�WH�WZ
Q�DMSRVWRYOZQ�NDL��WZ
Q�DMSRVWROLNZ
Q�FURYQZQ�Z_Q�WH�NDWDOHORLYSDVLQ�K-PL
Q�L-HUZ
Q�JUDPPDYWZQ�NDL��WZ
Q�DMQWLOHJRPHYQZQ�PHYQ��R^PZa�G��HMQ�SOHLYVWDLa�HMNNOKVLYDLa�SDUD��SROORL
a�GHGKPRVLHXPHYQZQ�WZ
Q�WH�SDQWHOZ
a
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�QRYTZQ�NDL��WK
a�DMSRVWROLNK
a�RMUTRGR[LYDa�DMOORWULYZQ�HMQ�WRXYWRLa�GLHLOKIRYWHa��HMSL��WK�Q�WZ
Q�H-[K
a�SURL"ZPHQ�L-VWRULYDQ����������0HWD��1HYUZQD�NDL��'RPHWLDQR�Q�NDWD��WRX
WRQ�RX_�QX
Q�WRX�a�FURY��QRXa�HM[HWDY]RPHQ��PHULNZ
a�NDL��NDWD��SRYOHLa�HM[�HMSDQDVWDYVHZa�GKYPZQ�WR�Q�NDT��K-PZ
Q�NDWHYFHL�ORYJRa�DMQDNLQKTK
QDL�GLZJPRYQ��HMQ�Z_��6XPHZ
QD�WR�Q�WRX
�.OZSD
��R`Q�GHXYWHURQ�NDWDVWK
QDL�WK
a�HMQ�w,HURVROXYPRLa�HMNNOKVLYDa�HMSLYVNRSRQ�HMGKOZYVDPHQ��PDUWXULYZ����������WR�Q�ELYRQ�DMQDOX
VDL�SDUHLOKYIDPHQ��NDL��WRXYWRX�PDYUWXa�DXMWR�a�HMNHL
QRa��RX_�GLDIRYURLa�K>GK�SURYWHURQ�HMFUKVDYPHTD�IZQDL
a��w+JKY��VLSSRa��R`a�GK��SHULY�WLQZQ�DL-UHWLNZ
Q�L-VWRUZ
Q��HMSLIHYUHL�GKOZ
Q�Z-a�D>UD�X-SR��WRXYWZQ�NDWD��WRYQGH�WR�Q�FURYQRQ�X-SRPHLYQDa�NDWKJR��ULYDQ��SROXWURYSZa�R-�GKORXYPHQRa�Z-a�D@Q�&ULVWLDQR�a�HMSL��SOHLYVWDLa�DLMNLVTHL�a�K-PHYUDLa�DXMWRYQ�WH�WR�Q�GLNDVWK�Q�NDL��WRX�a�DMPI��DXMWR�Q�HLMa�WD��PHYJLVWD�NDWDSOKY[Da��WZ
��WRX
�NXULYRX�SDYTHL�SDUDSOKYVLRQ���������WHYORa�DMSKQHYJNDWR��RXMGH�Q�GH��RL_RQ�NDL��WRX
�VXJJUDIHYZa�HMSDNRX
VDL��DXMWD��GK��WDX
WD�NDWD��OHY[LQ�Z_GHY�SZa�L-VWRURX
QWRa��ÚÚDMSR��WRXYWZQ�GKODGK��WZ
Q�DL-UHWLNZ
Q�NDWKJRURX
VLY�WLQHa�6LYPZ��QRa�WRX
�.OZSD
�Z-a�R>QWRa�DMSR��'DXL�G�NDL��&ULVWLDQRX
��NDL��RX^WZa�PDUWXUHL
�HMWZ
Q�Z@Q�UN9�HMSL��7UDL!DQRX
�.DLYVDURa�NDL��X-SDWLNRX
��$WWLNRX
�ÚÚ���������IKVL�Q�GH��R-�DXMWR�a�Z-a�D>UD�NDL��WRX�a�NDWKJRYURXa�DXMWRX
��]KWRX��PHYQZQ�WRYWH�WZ
Q�DMSR��WK
a�EDVLOLNK
a��,RXGDLYZQ�IXOK
a��Z-a�D@Q�HM[�DXMWZ
Q�R>QWDa�D-OZ
QDL�VXQHYEK��ORJLVPZ
��G��D@Q�NDL��WR�Q�6XPHZ
QD�WZ
Q�DXMWRSWZ
Q�NDL��DXMWKNRYZQ�HL>SRL�D>Q�WLa�JHJRQHYQDL�WRX
�NXULYRX��WHNPKULYZ��WZ
��PKYNHL�WRX
�FURYQRX�WK
a�DXMWRX
�]ZK
a�FUZYPHQRa�NDL��WZ
��PQKPRQHXYHLQ�WK�Q�WZ
Q�HXMDJJHOLYZQ�JUDIK�Q�0DULYDa�WK
a�WRX
�.OZSD���RX_�JHJRQHYQDL�DXMWR�Q�NDL��SURYWHURQ�R-�ORYJRa�HMGKYOZVHQ����������R-�G��DXMWR�a�VXJJUDIHX�a�NDL��H-WHYURXa�DMSRJRYQRXa�H-QR�a�WZ
Q�IHUR��PHYQZQ�DMGHOIZ
Q�WRX
�VZWK
URa��Z_��R>QRPD��,RXYGDa��IKVL�Q�HLMa�WK�Q���������DXMWK�Q�HMSLELZ
QDL�EDVLOHLYDQ�PHWD��WK�Q�K>GK�SURYWHURQ�L-VWRUKTHL
VDQ�DXMWZ
Q�X-SH�U�WK
a�HLMa�WR�Q�&ULVWR�Q�SLYVWHZa�HMSL��'RPHWLDQRX
�PDUWX��ULYDQ��JUDYIHL�GH��RX^WZa����������ÚÚH>UFRQWDL�RX?Q�NDL��SURKJRX
QWDL�SDYVKa�HMNNOKVLYDa�Z-a�PDYUWXUHa�NDL��DMSR��JHYQRXa�WRX
�NXULYRX��NDL��JHQRPHYQKa�HLMUKYQKa�EDTHLYDa�HMQ�SDYVK��HMNNOKVLYD���PHYQRXVL�PHYFUL�7UDL!DQRX
�.DLYVDURa��PHYFULa�RX_�R-
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�HMN�THLYRX�WRX
�NXULYRX��R-�SURHLUKPHYQRa�6LYPZQ�XL-R�a�.OZSD
��VXNR��IDQWKTHL�a�X-SR��WZ
Q�DL-UHYVHZQ�Z-VDXYWZa�NDWKJRUKYTK�NDL��DXMWR�a�HMSL��WZ
��DXMWZ
��ORYJZ��HMSL���$WWLNRX
�WRX
�X-SDWLNRX
��NDL��HMSL��SRO��ODL
a�K-PHYUDLa�DLMNL]RYPHQRa�HMPDUWXYUKVHQ��Z-a�SDYQWDa�X-SHUTDX��PDY]HLQ�NDL��WR�Q�X-SDWLNR�Q�SZ
a�UN9�WXJFDYQZQ�HMWZ
Q�X-SHYPHLQHQ��NDL��HMNHOHXYVTK�VWDXUZTK
QDLÚÚ����������HMSL��WRXYWRLa�R-�DXMWR�a�DMQK�U�GLKJRXYPHQRa�WD��NDWD��WRX�a�GKORX��PHYQRXa��HMSLOHYJHL�Z-a�D>UD�PHYFUL�WZ
Q�WRYWH�FURYQZQ�SDUTHYQRa�NDTDUD��NDL��DMGLDYITRURa�H>PHLQHQ�K-�HMNNOKVLYD��HMQ�DMGKYOZ��SRX�VNRYWHL�Z-a�HLM�IZOHXRYQWZQ�HLMa�H>WL�WRYWH�WZ
Q��HLM�NDLY�WLQHa�X-SK
UFRQ��SDUDITHLYUHLQ�HMSLFHLURXYQWZQ�WR�Q�X-JLK
�NDQRYQD�WRX
�VZWKULYRX���������NKUXYJPDWRa��Z-a�G��R-�L-HUR�a�WZ
Q�DMSRVWRYOZQ�FRUR�a�GLDYIRURQ�HLMOKYIHL�WRX
�ELYRX�WHYORa�SDUHOKOXYTHL�WH�K-�JHQHD��HMNHLYQK�WZ
Q�DXMWDL
a�DMNRDL
a�WK
a�HMQTHYRX�VRILYDa�HMSDNRX
VDL�NDWK[LZPHYQZQ��WKQLNDX
WD�WK
a�DMTHYRX�SODYQKa�DMUFK�Q�HMODYPEDQHQ�K-�VXYVWDVLa�GLD��WK
a�WZ
Q�H-WHUR��GLGDVNDYOZQ�DMSDYWKa��RL`�NDL��D^WH�PKGHQR�a�H>WL�WZ
Q�DMSRVWRYOZQ�OHLSRPHYQRX��JXPQK
��ORLSR�Q�K>GK�NHIDOK
��WZ
��WK
a�DMOKTHLYDa�NKUXYJPDWL�WK�Q�\HXGZYQXPRQ�JQZ
VLQ�DMQWLNKUXYWWHLQ�HMSHFHLYURXQ����������7RVRX
WRYa�JH�PK�Q�HMQ�SOHLYRVL�WRYSRLa�R-�NDT��K-PZ
Q�HMSHWDYTK�WRYWH�GLZJPRYa��Z-a�3OLYQLRQ�6HNRX
QGRQ��HMSLVKPRYWDWRQ�K-JHPRYQZQ��HMSL��WZ
��SOKYTHL�WZ
Q�PDUWXYUZQ�NLQKTHYQWD��EDVLOHL
�NRLQZYVDVTDL�SHUL��WRX
�SOKYTRXa�WZ
Q�X-SH�U�WK
a�SLYVWHZa�DMQDLURXPHYQZQ��D^PD�G��HMQ�WDXMWZ
��PKQX
VDL�PKGH�Q�DMQRYVLRQ�PKGH��SDUD��WRX�a�QRYPRXa�SUDYWWHLQ�DXMWRX�a�NDWHLOKIHYQDL��SOK�Q�WRY�JH�D^PD�WK
��H^Z��GLHJHLURPHYQRXa�WR�Q�&ULVWR�Q�THRX
�GLYNKQ�X-PQHL
Q��WR��GH��PRLFHXYHLQ�NDL��IRQHXYHLQ�NDL��WD��VXJJHQK
�WRXYWRLa�DMTHYPLWD�SOKPPHOKYPDWD�NDL��DXMWRX�a�DMSDJRUHXYHLQ���������SDYQWD�WH�SUDYWWHLQ�DMNRORXYTZa�WRL
a�QRYPRLa��SUR�a�D`�WR�Q�7UDL!DQR�Q�GRYJPD�WRLRYQGH�WHTHLNHYQDL��WR��&ULVWLDQZ
Q�IX
ORQ�PK��HMN]KWHL
VTDL�PHYQ��HMPSHVR�Q�GH��NRODY]HVTDL��GL��RX_�SRVZ
a�PH�Q�WRX
�GLZJPRX
�VEHVTK
QDL�WK�Q�DMSHLOK�Q�VIRGURYWDWD�HMJNHLPHYQKQ��RXM�FHL
URYQ�JH�PK�Q�WRL
a�NDNRXUJHL
Q�SHUL��K-PD
a�HMTHYORXVLQ�OHLYSHVTDL�SURIDYVHLa��H>VT��R^SK��PH�Q�WZ
Q�GKYPZQ��H>VT��R^SK��GH��NDL��WZ
Q�NDWD��FZYUDa�DMUFRYQ��WZQ�WD�a�NDT��K-PZ
Q�VXVNHXD]RPHYQZQ�HMSLERXODYa��Z-a�NDL��D>QHX�SURIDQZ
Q�GLZJPZ
Q�PHULNRX�a�NDW��HMSDUFLYDQ�HM[DYSWHVTDL�SOHLYRXa���������WH�WZ
Q�SLVWZ
Q�GLDIRYURLa�HMQDJZQLY]HVTDL�PDUWXULYRLa��HL>OKSWDL�G��K-�L-VWRULYD�HM[�K_a�DMQZYWHURQ�GHGKOZYNDPHQ�WRX
�7HUWXOOLDQRX
�w5ZPDL!NK
a�DMSRORJLYDa��K_a�K-�H-UPKQHLYD�WRX
WRQ�H>FHL�WR�Q�WURYSRQ�
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�ÚÚNDLYWRL�HX-UKYNDPHQ�NDL��WK�Q�HLMa�K-PD
a�HMSL]KYWKVLQ�NHNZOXPHYQKQ��3OLYQLRa�JD�U�6HNRX
QGRa�K-JRXYPHQRa�HMSDUFLYRX�NDWDNULYQDa�&ULVWLD��QRXYa�WLQDa�NDL��WK
a�DM[LYDa�HMNEDOZYQ��WDUDFTHL�a�WZ
��SOKYTHL��GLR��KMJQRYHL�WLY�DXMWZ
��ORLSR�Q�HL>K�SUDNWHYRQ��7UDL!DQZ
��WZ
��EDVLOHL
�DMQHNRL��QZYVDWR�OHYJZQ�H>[Z�WRX
�PK��ERXYOHVTDL�DXMWRX�a�HLMGZORODWUHL
Q�RXMGH�Q�DMQRYVLRQ�HMQ�DXMWRL
a�HX-UKNHYQDL��HMPKYQXHQ�GH��NDL��WRX
WR��DMQLYV�����������WDVTDL�H^ZTHQ�WRX�a�&ULVWLDQRX�a�NDL��WR�Q�&ULVWR�Q�THRX
�GLYNKQ�X-PQHL
Q�NDL��SUR�a�WR��WK�Q�HMSLVWKYPKQ�DXMWZ
Q�GLDIXODYVVHLQ�NZOXYHVTDL�IRQHXYHLQ��PRLFHXYHLQ��SOHRQHNWHL
Q��DMSRVWHUHL
Q�NDL��WD��WRXYWRLa�R^PRLD��SUR�a�WDX
WD�DMQWHYJUD\HQ�7UDL!DQR�a�WR��WZ
Q�&ULVWLDQZ
Q�IX
ORQ�PK��HMN]KWHL
VTDL�PHYQ��HMPSHVR�Q�GH��NRODY]HVTDL�ÚÚ�NDL��WDX
WD�PH�Q�HMQ�WRXYWRLa�K?Q����������WZ
Q�G��HMSL��w5ZYPKa�HMSLVNRYSZQ�H>WHL�WULYWZ��WK
a�WRX
�SURHLUK��PHYQRX�EDVLOHYZa�DMUFK
a�.OKYPKa�(XMDUHYVWZ��SDUDGRX�a�WK�Q�OHL��WRXUJLYDQ�DMQDOXYHL�WR�Q�ELYRQ��WD��SDYQWD�SURVWD�a�H>WHVLQ�HMQQHYD�WK
a�WRX
�THLYRX�ORYJRX�GLGDVNDOLYDa����������DMOOD��NDL��WRX
�6XPHZ
QRa�WR�Q�GKOZTHYQWD�WHOHLZTHYQWRa�WURYSRQ��WK
a�HMQ�w,HURVROXYPRLa�HMSLVNRSK
a�WR�Q�TURYQRQ��,RXGDL
RYa�WLa�R>QRPD��,RX
VWRa��PXULYZQ�R^VZQ�HMN�SHULWRPK
a�HLMa�WR�Q�&ULVWR�Q�WKQLNDX
WD�SHSLVWHXNRYWZQ�HL_a�NDL��DXMWR�a�Z>Q��GLDGHYFHWDL����������'LHYSUHSHYQ�JH�PK�Q�NDWD��WRXYWRXa�HMSL��WK
a��$VLYDa�WZ
Q�DMSRVWRY��OZQ�R-PLOKWK�a�3ROXYNDUSRa��WK
a�NDWD��6PXYUQDQ�HMNNOKVLYDa�SUR�a�WZ
Q�DXMWRSWZ
Q�NDL��X-SKUHWZ
Q�WRX
�NXULYRX�WK�Q�HMSLVNRSK�Q�HMJNHFHL����������ULVPHYQRa��NDT��R`Q�HMJQZULY]HWR�3DSLYDa��WK
a�HMQ�w,HUDSRYOHL�SDURL��NLYDa�NDL��DXMWR�a�HMSLYVNRSRa��R^�WH�SDUD��SOHLYVWRLa�HLMa�H>WL�QX
Q�GLDERYKWRa��,JQDYWLRa��WK
a�NDWD���$QWLRYFHLDQ�3HYWURX�GLDGRFK
a���������GHXYWHURa�WK�Q�HMSLVNRSK�Q�NHNOKUZPHYQRa��ORYJRa�G��H>FHL�WRX
WRQ�DMSR��6XULYDa�HMSL��WK�Q�w5ZPDLYZQ�SRYOLQ�DMQDSHPITHYQWD��TKULYZQ���������JHQHYVTDL�ERUD�Q�WK
a�HLMa�&ULVWR�Q�PDUWXULYDa�H^QHNHQ��NDL��GK��WK�Q�GL���$VLYDa�DMQDNRPLGK�Q�PHW��HMSLPHOHVWDYWKa�IURXUZ
Q�IXODNK
a�SRLRXYPHQRa��WD�a�NDWD��SRYOLQ�DL_a�HMSHGKYPHL��SDURLNLYDa�WDL
a�GLD��ORYJZQ�R-PLOLYDLa�WH�NDL��SURWURSDL
a�HMSLUUZQQXYa��HMQ�SUZYWRLa�PDYOLVWD�SURIXODYWWHVTDL�WD�a�DL-UHYVHLa�D>UWL�WRYWH�SUZ
WRQ�HMSLSROD��]RXYVDa�SDUKY�QHL�SURXYWUHSHYQ�WH�DMSUL�[�H>FHVTDL�WK
a�WZ
Q�DMSRVWRY��OZQ�SDUDGRYVHZa��K@Q�X-SH�U�DMVIDOHLYDa�NDL��HMJJUDYIZa�K>GK�PDUWX�
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���������URYPHQRa�GLDWXSRX
VTDL�DMQDJNDL
RQ�K-JHL
WR��RX^WZ�GK
WD�HMQ�6PXY��UQK��JHQRYPHQRa��H>QTD�R-�3ROXYNDUSRa�K?Q��PLYDQ�PH�Q�WK
��NDWD��WK�Q�À(IHVRQ�HMSLVWROK�Q�HMNNOKVLYD��JUDYIHL��SRLPHYQRa�DXMWK
a�PQKPRQHXYZQ��2QKVLYPRX��H-WHYUDQ�GH��WK
��HMQ�0DJQKVLYD��WK
��SUR�a�0DLDYQGUZ���H>QTD�SDYOLQ�HMSLVNRYSRX�'DPD
�PQKYPKQ�SHSRLYKWDL��NDL��WK
��HMQ�7UDYO����������OHVL�GH��D>OOKQ��K_a�D>UFRQWD�WRYWH�R>QWD�3ROXYELRQ�L-VWRUHL
��SUR�a�WDXYWDLa�NDL��WK
��w5ZPDLYZQ�HMNNOKVLYD��JUDYIHL��K_��NDL��SDUDYNOKVLQ�SURWHLYQHL�Z-a�PK��SDUDLWKVDYPHQRL�WRX
�PDUWXULYRX�WK
a�SRTRXPHYQKa�DXMWR�Q�DMSRVWHUKYVDLHQ�HMOSLYGRa��HM[�Z_Q�NDL��EUDFXYWDWD�HLMa�HMSLYGHL[LQ�WZ
Q�HLMUKPHYQZQ�SDUDTHYVTDL�D>[LRQ��JUDYIHL�GK��RX?Q�NDWD��OHY[LQ����������ÚÚDMSR��6XULYDa�PHYFUL�w5ZYPKa�TKULRPDFZ
�GLD��JK
a�NDL��TDODYVVKa��QXNWR�a�NDL��K-PHYUDa��HMQGHGHPHYQRa�GHYND�OHRSDYUGRLa��R^�HMVWLQ�VWUD��WLZWLNR�Q�WDYJPD��RL`�NDL��HXMHUJHWRXYPHQRL�FHLYURQHa�JLYQRQWDL��HMQ�GH��WRL
a�DMGLNKYPDVLQ�DXMWZ
Q�PD
OORQ�PDTKWHXYRPDL��DMOO��RXM�SDUD��WRX
WR���������GHGLNDLYZPDL��RMQDLYPKQ�WZ
Q�TKULYZQ�WZ
Q�HMPRL��H-WRLYPZQ��D`�NDL��HX>FRPDL�VXYQWRPDY�PRL�HX-UHTK
QDL��D`�NDL��NRODNHXYVZ�VXQWRYPZa�PH�NDWDIDJHL
Q��RXMF�Z^VSHU�WLQZ
Q�GHLODLQRYPHQD�RXMF�K^\DQWR��ND@Q���������DXMWD��GH��D>NRQWD�PK��THYOK���HMJZ��SURVELDYVRPDL��VXJJQZYPKQ�PRL�H>FHWH��WLY�PRL�VXPIHYUHL��HMJZ��JLQZYVNZ��QX
Q�D>UFRPDL�PDTKWK�a�HL?QDL��PKGHYQ�PH�]KOZYVDL�WZ
Q�R-UDWZ
Q�NDL��DMRUDYWZQ��L^QD��,KVRX
�&ULVWRX
�HMSLWXYFZ��SX
U�NDL��VWDXUR�a�TKULYZQ�WH�VXVWDYVHLa��VNRU��SLVPRL��RMVWHYZQ��VXJNRSDL��PHOZ
Q��DMOHVPRL��R^ORX�WRX
�VZYPDWRa��NRODYVHLa�WRX
�GLDERYORX�HLMa�HMPH��HMUFHYVTZVDQ��PRYQRQ�L^QD��,KVRX
�&ULVWRX
�HMSLWXYFZÚÚ�����������NDL��WDX
WD�PH�Q�DMSR��WK
a�GKOZTHLYVKa�SRYOHZa�WDL
a�NDWDOHFTHLYVDLa�HMNNOKVLYDLa�GLHWXSZYVDWR��K>GK�G��HMSHYNHLQD�WK
a�6PXYUQKa�JHQRY��PHQRa��DMSR��7UZDYGRa�WRL
a�WH�HMQ�)LODGHOILYD��DX?TLa�GLD��JUDIK
a�R-PLOHL
�NDL��WK
��6PXUQDLYZQ�HMNNOKVLYD��LMGLYZa�WH�WZ
��WDXYWKa�SUR��KJRXPHYQZ��3ROXNDYUSZ���R`Q�RL_D�GK��DMSRVWROLNR�Q�D>QGUD�HX?�PDYOD�JQZULY]ZQ��WK�Q�NDW���$QWLRYFHLDQ�DXMWZ
��SRLYPQKQ�RL_D�JQKYVLRa�NDL��DMJDTR�a�SRLPK�Q�SDUDWLYTHWDL��WK�Q�SHUL��DXMWK
a�IURQWLYGD�GLD��VSRX�����������GK
a�H>FHLQ�DXMWR�Q�DM[LZ
Q��R-�G��DXMWR�a�6PXUQDLYRLa�JUDYIZQ��RXMN�RLMG��R-SRYTHQ�U-KWRL
a�VXJNHYFUKWDL��WRLDX
WDY�WLQD�SHUL��WRX
�&ULVWRX
�GLH[LZYQ��ÚÚHMJZ��GH��NDL��PHWD��WK�Q�DMQDYVWDVLQ�HMQ�VDUNL��DXMWR�Q�RL?GD�NDL�
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�SLVWHXYZ�R>QWD��NDL��R^WH�SUR�a�WRX�a�SHUL��3HYWURQ�HMOKYOXTHQ��H>IK�DXMWRL
a��ODYEHWH��\KODIKYVDWHY�PH�NDL��L>GHWH�R^WL�RXMN�HLMPL��GDLPRYQLRQ�DMVZYPDWRQ��NDL��HXMTX�a�DXMWRX
�K^\DQWR�NDL��HMSLYVWHXVDQÚÚ�����������RL?GHQ�GH��DXMWRX
�WR��PDUWXYULRQ�NDL��R-�(LMUKQDL
Ra��NDL��WZ
Q�HMSLVWR�����������OZ
Q�DXMWRX
�PQKPRQHXYHL��OHYJZQ�RX^WZa��ÚÚZ-a�HL?SHYQ�WLa�WZ
Q�K-PHWHYUZQ��GLD��WK�Q�SUR�a�THR�Q�PDUWXULYDQ�NDWDNULTHL�a�SUR�a�TKULYD��R^WL�VL
WRa�HLMPL�THRX
�NDL��GL��RMGRYQWZQ�TKULYZQ�DMOKYTRPDL��L^QD�NDTDUR�a�D>UWRa�HX-UHTZ
ÚÚ�����������NDL��R-�3ROXYNDUSRa�GH��WRXYWZQ�DXMWZ
Q�PHYPQKWDL�HMQ�WK
��IHUR��PHYQK��DXMWRX
�SUR�a�)LOLSSKVLYRXa�HMSLVWROK
���IDYVNZQ�DXMWRL
a�U-KYPDVLQ��ÚÚSDUDNDOZ
�RX?Q�SDYQWDa�X-PD
a�SHLTDUFHL
Q�NDL��DMVNHL
Q�SD
VDQ�X-SRPRQKYQ��K`Q�HL>GHWH�NDW��RMITDOPRX�a�RXM�PRYQRQ�HMQ�WRL
a�PDNDULYRLa��,JQDWLYZ��NDL��w5RXYIZ��NDL��=ZVLYPZ���DMOOD��NDL��HMQ�D>OORLa�WRL
a�HM[�X-PZ
Q�NDL��HMQ�DXMWZ
��3DXYOZ��NDL��WRL
a�ORLSRL
a�DMSRVWRYORLa��SHSHLV��PHYQRXa�R^WL�RX_WRL�SDYQWHa�RXMN�HLMa�NHQR�Q�H>GUDPRQ��DMOO��HMQ�SLYVWHL�NDL��GLNDLRVXYQK���NDL��R^WL�HLMa�WR�Q�RMIHLORYPHQRQ�DXMWRL
a�WRYSRQ�HLMVL�Q�SDUD��NXULYZ���Z_��NDL��VXQHYSDTRQ��RXM�JD�U�WR�Q�QX
Q�KMJDYSKVDQ�DLMZ
QD������������DMOOD��WR�Q�X-SH�U�K-PZ
Q�DMSRTDQRYQWD�NDL��GL��K-PD
a�X-SR��WRX
�THRX
�DMQDVWDYQWDÚÚ��NDL��H-[K
a�HMSLIHYUHL�����������ÚÚHMJUDY\DWHY�PRL�NDL��X-PHL
a�NDL���,JQDYWLRa��L^Q��HMDYQ�WLa�DMSHYUFKWDL�HLMa�6XULYDQ��NDL��WD��SDU��X-PZ
Q�DMSRNRPLYVK��JUDYPPDWD��R^SHU�SRLKYVZ��HMD�Q�ODYEZ�NDLUR�Q�HX>THWRQ��HL>WH�HMJZ��HL>WH�R`Q�SHYPSZ�SUHVEHXYVRQWD����������NDL��SHUL��X-PZ
Q��WD�a�HMSLVWROD�a��,JQDWLYRX�WD�a�SHPITHLYVDa�K-PL
Q�X-S��DXMWRX
�NDL��D>OODa�R^VDa�HL>FRPHQ�SDU��K-PL
Q��HMSHYP\DPHQ�X-PL
Q��NDTZ�a�HMQHWHLYODVTH��DL^WLQHa�X-SRWHWDJPHYQDL�HLMVL�Q�WK
��HMSLVWROK
��WDXYWK���HM[�Z_Q�PHJDYOD�ZMIHOKTK
QDL�GXQKYVHVTH��SHULHYFRXVL�JD�U�SLYVWLQ�NDL��X-SRPRQK�Q�NDL��SD
VDQ�RLMNRGRPK�Q�WK�Q�HLMa�WR�Q�NXYULRQ�K-PZ
Q�DMQKYNRXVDQÚÚ��NDL��WD��PH�Q�SHUL��WR�Q��,JQDYWLRQ�WRLDX
WD��GLDGHYFHWDL�GH��PHW��DXMWR�Q�WK�Q��$QWLRFHLYDa�HMSLVNRSK�Q�¾+UZa����������7Z
Q�GH��NDWD��WRXYWRXa�GLDODP\DYQWZQ�NDL��.RGUD
WRa�K?Q��R`Q�D^PD�WDL
a�)LOLYSSRX�TXJDWUDYVLQ�SURIKWLNZ
��FDULYVPDWL�ORYJRa�H>FHL�GLD��SUHY\DL��NDL��D>OORL�G��HMSL��WRXYWRLa�SOHLYRXa�HMJQZULY]RQWR�NDWD��WRXYVGH��WK�Q�SUZYWKQ�WDY[LQ�WK
a�WZ
Q�DMSRVWRYOZQ�HMSHYFRQWHa�GLD�
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�GRFK
a��RL`�NDL���D^WH�WKOLNZ
QGH�R>QWHa�THRSUHSHL
a�PDTKWDLY��WRX�a�NDWD��SDYQWD�WRYSRQ�WZ
Q�HMNNOKVLZ
Q�SURNDWDEOKTHYQWDa�X-SR��WZ
Q�DMSRVWRYOZQ�THPHOLYRXa�HMSZ�NRGRYPRXQ��DX>[RQWHa�HLMa�SOHYRQ�WR��NKYUX��JPD�NDL��WD��VZWKYULD�VSHYUPDWD�WK
a�WZ
Q�RXMUDQZ
Q�EDVLOHLYDa�DMQD����������SD
VDQ�HLMa�SODYWRa�HMSLVSHLYURQWHa�WK�Q�RLMNRXPHYQKQ��NDL��JD�U�GK��SOHL
VWRL�WZ
Q�WRYWH�PDTKWZ
Q�VIRGURWHYUZ��ILORVRILYDa�H>UZWL�SUR�a�WRX
�THLYRX�ORYJRX�WK�Q�\XFK�Q�SOKWWRYPHQRL��WK�Q�VZWKYULRQ�SURY��WHURQ�DMSHSOKYURXQ�SDUDNHYOHXVLQ��HMQGHHYVLQ�QHYPRQWHa�WD�a�RXMVLYDa��HL?WD�GH��DMSRGKPLYDa�VWHOORYPHQRL�H>UJRQ�HMSHWHYORXQ�HXMDJJHOLVWZ
Q��WRL
a�H>WL�SDYPSDQ�DMQKNRYRLa�WRX
�WK
a�SLYVWHZa�ORYJRX�NKUXYWWHLQ�ILORWLPRXYPHQRL�NDL��WK�Q�WZ
Q�THLYZQ�HXMDJJHOLYZQ�SDUDGLGRYQDL���������JUDIKYQ��RX_WRL�GH��THPHOLYRXa�WK
a�SLYVWHZa�HMSL��[HYQRLa�WLVL��WRYSRLa�DXMWR��PRYQRQ�NDWDEDOORYPHQRL�SRLPHYQDa�WH�NDTLVWDYQWHa�H-WHYURXa�WRXYWRLa�WH�DXMWRL
a�HMJFHLULY]RQWHa�WK�Q�WZ
Q�DMUWLYZa�HLMVDFTHYQWZQ�JHZUJLYDQ��H-WHYUDa�DXMWRL��SDYOLQ�FZYUDa�WH�NDL��H>TQK�PHWKY�HVDQ�VX�Q�WK
��HMN�THRX
�FDYULWL�NDL��VXQHUJLYD���HMSHL��NDL��WRX
�THLYRX�SQHXYPDWRa�HLMa�H>WL�WRYWH�GL��DXMWZ
Q�SOHL
VWDL�SDUDYGR[RL�GXQDYPHLa�HMQKYUJRXQ��Z^VWH�DMSR��SUZYWKa�DMNURDYVHZa�DMTURYZa�DX>WDQGUD�SOKYTK�SURTXY��PZa�WK�Q�HLMa�WR�Q�WZ
Q�R^OZQ�GKPLRXUJR�Q�HXMVHYEHLDQ�HMQ�WDL
a�DXMWZ
Q���������\XFDL
a�NDWDGHYFHVTDL��DMGXQDYWRX�G��R>QWRa�K-PL
Q�D^SDQWDa�HM[�RMQRYPDWRa�DMSDULTPHL
VTDL�R^VRL�SRWH��NDWD��WK�Q�SUZYWKQ�WZ
Q�DMSRV��WRYOZQ�GLDGRFK�Q�HMQ�WDL
a�NDWD��WK�Q�RLMNRXPHYQKQ�HMNNOKVLYDLa�JHJRY��QDVLQ�SRLPHYQHa�K@�NDL��HXMDJJHOLVWDLY��WRXYWZQ�HLMNRYWZa�HM[�RMQRYPDWRa�JUDIK
��PRYQZQ�WK�Q�PQKYPKQ�NDWDWHTHLYPHTD��Z_Q�H>WL�NDL��QX
Q�HLMa�K-PD
a�GL��X-SRPQKPDYWZQ�WK
a�DMSRVWROLNK
a�GLGDVNDOLYDa�K-�SDUDYGRVLa�IHYUHWDL����������Z^VSHU�RX?Q�DMPHYOHL�WRX
��,JQDWLYRX�HMQ�DL_a�NDWHOHY[DPHQ�HMSLVWRODL
a��NDL��WRX
�.OKYPHQWRa�HMQ�WK
��DMQZPRORJKPHYQK��SDUD��SD
VLQ��K`Q�HMN�SURVZYSRX�WK
a�w5ZPDLYZQ�HMNNOKVLYDa�WK
��.RULQTLYZQ�GLHWXSZYVDWR��HMQ�K_��WK
a�SUR�a�w(EUDLYRXa�SROOD��QRKYPDWD�SDUDTHLYa��K>GK�GH��NDL��DXMWROH[HL��U-KWRL
a�WLVLQ�HM[�DXMWK
a�FUKVDYPHQRa��VDIHYVWDWD�SDULYVWK��VLQ�R^WL�PK��QHYRQ�X-SDYUFHL�WR��VXYJJUDPPD��R^THQ�GK��NDL��HLMNRYWZa�H>GR[HQ�DXMWR��WRL
a�ORLSRL
a�HMJNDWDOHFTK
QDL�JUDYPPDVL�WRX
�DMSRVWRYORX����������w(EUDLYRLa�JD�U�GLD��WK
a�SDWULYRX�JOZYWWKa�HMJJUDYIZa�Z-PLOKNRYWRa�WRX
�3DXYORX��RL`�PH�Q�WR�Q�HXMDJJHOLVWK�Q�/RXND
Q��RL`�GH��WR�Q�.OKYPHQWD���������WRX
WRQ�DXMWR�Q�H-UPKQHX
VDL�OHYJRXVL�WK�Q�JUDIKYQ��R`�NDL��PD
OORQ
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�D@Q�HL>K�DMOKTH�a�WZ
��WR�Q�R^PRLRQ�WK
a�IUDYVHZa�FDUDNWK
UD�WKYQ�WH�WRX
�.OKYPHQWRa�HMSLVWROK�Q�NDL��WK�Q�SUR�a�w(EUDLYRXa�DMSRVZY�]HLQ�NDL��WZ
��PK��SRYUUZ�WD��HMQ�H-NDWHYURLa�WRL
a�VXJJUDYPPDVL�QRKYPDWD���������NDTHVWDYQDL��LMVWHYRQ�G��Z-a�NDL��GHXWHYUD�WLa�HL?QDL�OHYJHWDL�WRX
�.OKYPHQWRa�HMSLVWROKY��RXM�PK�Q�H>T��R-PRLYZa�WK
��SURWHYUD��NDL��WDXYWKQ�JQZYULPRQ�HMSLVWDYPHTD��R^WL�PKGH��WRX�a�DMUFDLYRXa�DXMWK
��NHFUKPHYQRXa���������L>VPHQ��K>GK�GH��NDL��H^WHUD�SROXHSK
�NDL��PDNUD��VXJJUDYPPDWD�Z-a�WRX
�DXMWRX
�FTH�a�NDL��SUZY�KQ�WLQH�a�SURKYJDJRQ��3HYWURX�GK��NDL���$SLYZQRa�GLDORYJRXa�SHULHYFRQWD��Z_Q�RXMG��R^OZa�PQKYPK�WLa�SDUD��WRL
a�SDODLRL
a�IHYUHWDL��RXMGH��JD�U�NDTDUR�Q�WK
a�DMSRVWROLNK
a�RMUTR��GR[LYDa�DMSRVZY�]HL�WR�Q�FDUDNWK
UD��K-�PH�Q�RX?Q�WRX
�.OKYPHQWRa�R-PRORJRXPHYQK�JUDIK��SURYGKORa��HL>UKWDL�GH��NDL��WD���,JQDWLYRX�NDL��3ROXNDYUSRX����������WRX
�GH��3DSLYD�VXJJUDYPPDWD�SHYQWH�WR�Q�DMULTPR�Q�IHYUHWDL��D`�NDL��HMSLJHYJUDSWDL�/RJLYZQ�NXULDNZ
Q�HM[KJKYVHZa��WRXYWZQ�NDL��(LMUKQDL
Ra�Z-a�PRYQZQ�DXMWZ
��JUDIHYQWZQ�PQKPRQHXYHL��Z_GHY�SZa�OHYJZQ��ÚÚWDX
WD�GH��NDL��3DSLYDa�R-��,ZDYQQRX�PH�Q�DMNRXVWKYa��3ROXNDYUSRX�GH��H-WDL
URa�JHJRQZYa��DMUFDL
Ra�DMQKYU��HMJJUDYIZa�HMSLPDUWXUHL
�HMQ�WK
��WHWDYUWK��WZ
Q�H-DXWRX
�ELEOLYZQ��H>VWLQ�JD�U�DXMWZ
��SHYQWH�ELEOLYD�VXQWHWDJPHYQDÚÚ����������NDL��R-�PH�Q�(LMUKQDL
Ra�WDX
WD��DXMWRYa�JH�PK�Q�R-�3DSLYDa�NDWD��WR��SURRLYPLRQ�WZ
Q�DXMWRX
�ORYJZQ�DMNURDWK�Q�PH�Q�NDL��DXMWRYSWKQ�RXMGDPZ
a�H-DXWR�Q�JHQHYVTDL�WZ
Q�L-HUZ
Q�DMSRVWRYOZQ�HMPIDLYQHL��SDUHLOKIHYQDL�GH��WD��WK
a�SLYVWHZa�SDUD��WZ
Q�HMNHLYQRLa�JQZULYPZQ�GLGDYVNHL�GL��Z_Q�IKVLQ�OHY[HZQ����������ÚÚRXMN�RMNQKYVZ�GHY�VRL�NDL��R^VD�SRWH��SDUD��WZ
Q�SUHVEXWHYUZQ�NDOZ
a�H>PDTRQ�NDL��NDOZ
a�HMPQKPRYQHXVD��VXJNDWDWDY[DL�WDL
a�H-UPKQHLYDLa��GLDEHEDLRXYPHQRa�X-SH�U�DXMWZ
Q�DMOKYTHLDQ��RXM�JD�U�WRL
a�WD��SROOD��OHYJRXVLQ�H>FDLURQ�Z^VSHU�RL-�SROORLY��DMOOD��WRL
a�WDMOKTK
�GLGDYVNRXVLQ��RXMGH��WRL
a�WD�a�DMOORWULYDa�HMQWROD�a�PQKPR��QHXYRXVLQ��DMOOD��WRL
a�WD�a�SDUD��WRX
�NXULYRX�WK
��SLYVWHL�GHGRPHYQDa���������NDL��DMS��DXMWK
a�SDUDJLQRPHYQDa�WK
a�DMOKTHLYDa��HLM�GHY�SRX�NDL��SDUKNRORXTKNZYa�WLa�WRL
a�SUHVEXWHYURLa�H>OTRL��WRX�a�WZ
Q�SUHVEXWHY��UZQ�DMQHYNULQRQ�ORYJRXa��WLY��$QGUHYDa�K@�WLY�3HYWURa�HL?SHQ�K@�WLY�)LYOLSSRa�K@�WLY�4ZPD
a�K@��,DYNZERa�K@�WLY��,ZDYQQKa�K@�0DWTDL
Ra�K>
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�WLa�H^WHURa�WZ
Q�WRX
�NXULYRX�PDTKWZ
Q�D^�WH��$ULVWLYZQ�NDL��R-�SUHV��EXYWHURa��,ZDYQQKa��WRX
�NXULYRX�PDTKWDL���OHYJRXVLQ��RXM�JD�U�WD��HMN�WZ
Q�ELEOLYZQ�WRVRX
WRYQ�PH�ZMIHOHL
Q�X-SHODYPEDQRQ�R^VRQ�WD��SDUD��]ZYVKa�IZQK
a�NDL��PHQRXYVKVÚÚ����������H>QTD�NDL��HMSLVWK
VDL�D>[LRQ�GL�a�NDWDULTPRX
QWL�DXMWZ
��WR���,ZDYQQRX�R>QRPD��Z_Q�WR�Q�PH�Q�SURYWHURQ�3HYWUZ��NDL���,DNZYEZ��NDL��0DWTDLYZ��NDL��WRL
a�ORLSRL
a�DMSRVWRYORLa�VXJNDWDOHYJHL��VDIZ
a�GKOZ
Q�WR�Q�HXMDJJHOLVWKYQ��WR�Q�G��H^WHURQ��,ZDYQQKQ��GLDVWHLYODa�WR�Q�ORYJRQ��H-WHYURLa�SDUD��WR�Q�WZ
Q�DMSRVWRYOZQ�DMULTPR�Q�NDWDWDYVVHL��SURWDY[Da���������DXMWRX
�WR�Q��$ULVWLYZQD��VDIZ
a�WH�DXMWR�Q�SUHVEXYWHURQ�RMQRPDY]HL��Z-a�NDL��GLD��WRXYWZQ�DMSRGHLYNQXVTDL�WK�Q�L-VWRULYDQ�DMOKTK
�WZ
Q�GXYR�NDWD��WK�Q��$VLYDQ�R-PZQXPLYD��NHFUK
VTDL�HLMUKNRYWZQ�GXYR�WH�HMQ��(IHYVZ��JHQHYVTDL�PQKYPDWD�NDL��H-NDYWHURQ��,ZDYQQRX�H>WL�QX
Q�OHYJHVTDL��RL_a�NDL��DMQDJNDL
RQ�SURVHYFHLQ�WR�Q�QRX
Q��HLMNR�a�JD�U�WR�Q�GHXYWHURQ��HLM�PKY�WLa�HMTHYORL�WR�Q�SUZ
WRQ��WK�Q�HMS��RMQRYPDWRa�IHURPHYQKQ��,ZDYQQRX���������DMSRNDYOX\LQ�H-RUDNHYQDL��NDL��R-�QX
Q�GH��K-PL
Q�GKORXYPHQRa�3DSLYDa�WRX�a�PH�Q�WZ
Q�DMSRVWRYOZQ�ORYJRXa�SDUD��WZ
Q�DXMWRL
a�SDUKNRORX����������TKNRYWZQ�R-PRORJHL
�SDUHLOKIHYQDL���$ULVWLYZQRa�GH��NDL��WRX
�SUHVEX��WHYURX��,ZDYQQRX�DXMWKYNRRQ�H-DXWRYQ�IKVL�JHQHYVTDL��RMQRPDVWL��JRX
Q�SROODYNLa�DXMWZ
Q�PQKPRQHXYVDa�HMQ�WRL
a�DXMWRX
�VXJJUDYPPDVLQ���������WLYTKVLQ�DXMWZ
Q�SDUDGRYVHLa��NDL��WDX
WD�G��K-PL
Q�RXMN�HLMa�WR��D>FUKV��WRQ�HLMUKYVTZ��D>[LRQ�GH��WDL
a�DMSRGRTHLYVDLa�WRX
�3DSLYD�IZQDL
a�SURVDY\DL�OHY[HLa�H-WHYUDa�DXMWRX
��GL��Z_Q�SDUDYGR[DY�WLQD�L-VWRUHL
�NDL����������D>OOD�Z-a�D@Q�HMN�SDUDGRYVHZa�HLMa�DXMWR�Q�HMOTRYQWD��WR��PH�Q�RX?Q�NDWD��WK�Q�w,HUDYSROLQ�)LYOLSSRQ�WR�Q�DMSRYVWRORQ�D^PD�WDL
a�TXJD��WUDYVLQ�GLDWUL
\DL�GLD��WZ
Q�SURYVTHQ�GHGKYOZWDL��Z-a�GH��NDWD��WRX�a�DXMWRX�a�R-�3DSLYDa�JHQRYPHQRa��GLKYJKVLQ�SDUHLOKIHYQDL�TDXPDVLYDQ�X-SR��WZ
Q�WRX
�)LOLYSSRX�TXJDWHYUZQ�PQKPRQHXYHL��WD��QX
Q�VKPHLZWHYRQ��QHNURX
�JD�U�DMQDYVWDVLQ�NDW��DXMWR�Q�JHJRQXL
DQ�L-VWRUHL
�NDL��DX?�SDYOLQ�H^WHURQ�SDUDYGR[RQ�SHUL���,RX
VWRQ�WR�Q�HMSLNOKTHYQWD�%DUVDED
Q�JHJRQRYa��Z-a�GKOKWKYULRQ�IDYUPDNRQ�HMPSLRYQWRa�NDL��PKGH�Q�DMKGH�a����������GLD��WK�Q�WRX
�NXULYRX�FDYULQ�X-SRPHLYQDQWRa��WRX
WRQ�GH��WR�Q��,RX
VWRQ�PHWD��WK�Q�WRX
�VZWK
URa�DMQDYOK\LQ�WRX�a�L-HURX�a�DMSRVWRYORXa�PHWD��0DWTLYD�VWK
VDLY�WH�NDL��HMSHXY[DVTDL�DMQWL��WRX
�SURGRYWRX��,RXYGD�HMSL��WR�Q�NOK
URQ�WK
a�DMQDSOKUZYVHZa�WRX
�DXMWZ
Q�DMULTPRX
�K-�WZ
Q�3UDY�
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�[HZQ�Z_GHY�SZa�L-VWRUHL
�JUDIKY��ÚÚNDL��H>VWKVDQ�GXYR���,ZVK�I�WR�Q�NDORXYPHQRQ�%DUVDED
Q��R`a�HMSHNOKYTK��,RX
VWRa��NDL��0DWTLYDQ��NDL��SURVHX[DYPHQRL�HL?SDQÚÚ�����������NDL��D>OOD�GH��R-�DXMWR�a�Z-a�HMN�SDUDGRYVHZa�DMJUDYIRX�HLMa�DXMWR�Q�K^NRQWD�SDUDWHYTHLWDL�[HYQDa�WHY�WLQDa�SDUDEROD�a�WRX
�VZWK
URa����������NDL��GLGDVNDOLYDa�DXMWRX
�NDLY�WLQD�D>OOD�PXTLNZYWHUD��HMQ�RL_a�NDL��FLOLDYGD�WLQDY�IKVLQ�HMWZ
Q�H>VHVTDL�PHWD��WK�Q�HMN�QHNUZ
Q�DMQDYVWDVLQ��VZPDWLNZ
a�WK
a�&ULVWRX
�EDVLOHLYDa�HMSL��WDXWKVL��WK
a�JK
a�X-SRVWK��VRPHYQKa��D`�NDL��K-JRX
PDL�WD�a�DMSRVWROLND�a�SDUHNGH[DYPHQRQ�GLKJKY��VHLa�X-SRODEHL
Q��WD��HMQ�X-SRGHLYJPDVL�SUR�a�DXMWZ
Q�PXVWLNZ
a�HLMUK�����������PHYQD�PK��VXQHRUDNRYWD��VIRYGUD�JDYU�WRL�VPLNUR�a�Z@Q�WR�Q�QRX
Q��Z-a�D@Q�HMN�WZ
Q�DXMWRX
�ORYJZQ�WHNPKUDYPHQRQ�HLMSHL
Q��IDLYQHWDL��SOK�Q�NDL��WRL
a�PHW��DXMWR�Q�SOHLYVWRLa�R^VRLa�WZ
Q�HMNNOKVLDVWLNZ
Q�WK
a�R-PRLYDa�DXMWZ
��GRY[Ka�SDUDLYWLRa�JHYJRQHQ�WK�Q�DMUFDLRYWKWD�WDMQGUR�a�SUREHEOKPHYQRLa��Z^VSHU�RX?Q�(LMUKQDLYZ��NDL��HL>�WLa�D>OORa�WD��R^PRLD����������IURQZ
Q�DMQDSHYIKQHQ��NDL��D>OODa�GH��WK
��LMGLYD��JUDIK
��SDUDGLYGZVLQ��$ULVWLYZQRa�WRX
�SURYVTHQ�GHGKOZPHYQRX�WZ
Q�WRX
�NXULYRX�ORYJZQ�GLKJKYVHLa�NDL��WRX
�SUHVEXWHYURX��,ZDYQQRX�SDUDGRYVHLa��HMI��D`a�WRX�a�ILORPDTHL
a�DMQDSHYP\DQWHa��DMQDJNDLYZa�QX
Q�SURVTKYVRPHQ�WDL
a�SURHNWHTHLYVDLa�DXMWRX
�IZQDL
a�SDUDYGRVLQ�K`Q�SHUL��0DYUNRX�WRX
�WR��HXMDJJHYOLRQ�JHJUDIRYWRa�HMNWHYTHLWDL�GLD��WRXYWZQ�����������ÚÚNDL��WRX
T��R-�SUHVEXYWHURa�H>OHJHQ��0DYUNRa�PH�Q�H-UPKQHXWK�a�3HYWURX�JHQRYPHQRa��R^VD�HMPQKPRYQHXVHQ��DMNULEZ
a�H>JUD\HQ��RXM�PHYQWRL�WDY[HL�WD��X-SR��WRX
�NXULYRX�K@�OHFTHYQWD�K@�SUDFTHYQWD��RX>WH�JD�U�K>NRXVHQ�WRX
�NXULYRX�RX>WH�SDUKNRORXYTKVHQ�DXMWZ
���X^VWH��URQ�GH���Z-a�H>IKQ��3HYWUZ���R`a�SUR�a�WD�a�FUHLYDa�HMSRLHL
WR�WD�a�GLGDV��NDOLYDa��DMOO��RXMF�Z^VSHU�VXYQWD[LQ�WZ
Q�NXULDNZ
Q�SRLRXYPHQRa�ORJLYZQ��Z^VWH�RXMGH�Q�K^PDUWHQ�0DYUNRa�RX^WZa�H>QLD�JUDY\Da�Z-a�DMSHPQKPRYQHXVHQ��H-QR�a�JD�U�HMSRLKYVDWR�SURYQRLDQ��WRX
�PKGH�Q�Z_Q�K>NRXVHQ�SDUDOLSHL
Q�K@�\HXYVDVTDLY�WL�HMQ�DXMWRL
VÚÚ�����������WDX
WD�PH�Q�RX?Q�L-VWRYUKWDL�WZ
��3DSLYD��SHUL��WRX
�0DYUNRX��SHUL��GH��WRX
�0DWTDLYRX�WDX
W��HL>UKWDL��ÚÚ0DWTDL
Ra�PH�Q�RX?Q�w(EUDL"GL�GLDOHYNWZ��WD��ORYJLD�VXQHWDY[DWR��K-UPKYQHXVHQ�G��DXMWD��Z-a�K?Q�GXQDWR�a�H^NDVWRVÚÚ�����������NHYFUKWDL�G��R-�DXMWR�a�PDUWXULYDLa�DMSR��WK
a��,ZDYQQRX�SURWHYUDa
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�HMSLVWROK
a�NDL��DMSR��WK
a�3HYWURX�R-PRLYZa��HMNWHYTHLWDL�GH��NDL��D>OOKQ�L-VWRULYDQ�SHUL��JXQDLNR�a�HMSL��SROODL
a�D-PDUWLYDLa�GLDEOKTHLYVKa�HMSL��WRX
�NXULYRX��K`Q�WR��NDT��w(EUDLYRXa�HXMDJJHYOLRQ�SHULHYFHL��NDL��WDX
WD�G��K-PL
Q�DMQDJNDLYZa�SUR�a�WRL
a�HMNWHTHL
VLQ�HMSLWHWKUKYVTZ�
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%,%/,21�'
���3LQ���W����7DYGH�NDL��K-�WHWDYUWK�SHULHYFHL�ELYEORa�WK
a��(NNOKVLDVWLNK
a�L-VWRULYDa���3LQ������$�7LYQHa�HMSL��WK
a�7UDL!DQRX
�EDVLOHLYDa�w5ZPDLYZQ�JHJRYQDVL�NDL���$OH[DQGUHYZQ�HMSLYVNRSRL��%�w2SRL
D��,RXGDL
RL�NDW��DXMWR�Q�SHSRYQTDVLQ��*�2L-�NDWD��w$GULDQR�Q�X-SH�U�WK
a�SLYVWHZa�DMSRORJKVDYPHQRL��'�2L-�NDW��DXMWR�Q�w5ZPDLYZQ�NDL���$OH[DQGUHYZQ�HMSLYVNRSRL��(�2L-�DMQHYNDTHQ�DMSR��WRX
�VZWK
URa�NDL��HMSL��WRX�a�GKORXPHYQRXa�w,H��URVROXYPZQ�HMSLYVNRSRL��}�w+�NDWD��w$GULDQR�Q�X-VWDYWK��,RXGDLYZQ�SROLRUNLYD��=�7LYQHa�NDW��HMNHL
QR�NDLURX
�JHJRYQDVLQ�\HXGZQXYPRX�JQZYVHZa���3LQ�������DMUFKJRLY��+�7LYQHa�HMNNOKVLDVWLNRL��VXJJUDIHL
a��4��(SLVWROK��w$GULDQRX
�X-SH�U�WRX
�PK��GHL
Q�DMNULYWZa�K-PD
a�HMODXY��QHLQ��,�7LYQHa�HMSL��WK
a��$QWZQLYQRX�EDVLOHLYDa�HMSLYVNRSRL�w5ZPDLYZQ�NDL���$OH[DQGUHYZQ�JHJRYQDVLQ��,$�3HUL��WZ
Q�NDW��DXMWRX�a�DL-UHVLDUFZ
Q��,%�3HUL��WK
a��,RXVWLYQRX�SUR�a��$QWZQL
QRQ�DMSRORJLYDa��,*��$QWZQLYQRX�SUR�a�WR��NRLQR�Q�WK
a��$VLYDa�HMSLVWROK��SHUL��WRX
�NDT��K-PD
a�ORYJRX����3LQ�������,'�7D��SHUL��3ROXNDYUSRX�WRX
�WZ
Q�DMSRVWRYOZQ�JQZULYPRX�PQKPR��QHXRYPHQD��,(�¾2SZa�NDWD��2XMK
URQ�R-�3ROXYNDUSRa�D-P��H-WHYURLa�HMPDUWXYUKVHQ�HMSL��WK
a�6PXUQDLYZQ�SRYOHZa��,}�¾2SZa��,RXVWL
QRa�HMQ�LMGLYZ��VXJJUDYPPDWL�PQKPRQHXYHL�PDUWXY��UZQ��,+�7LYQHa�HLMa�K-PD
a�K?OTRQ�WZ
Q��,RXVWLYQRX�ORYJZQ��,4�7LYQHa�HMSL��WK
a�2XMKYURX�EDVLOHLYDa�WK
a�w5ZPDLYZQ�NDL���$OH��[DQGUHYZQ�HMNNOKVLYDa�SURHYVWKVDQ��.�7LYQHa�RL-�WK
a��$QWLRFHYZQ����3LQ�������.$�3HUL��WZ
Q�NDWD��WRXYWRXa�GLDODP\DYQWZQ�HMNNOKVLDVWLNZ
Q�VXJJUDIHYZQ��.%�3HUL��w+JKVLYSSRX�NDL��Z_Q�DXMWR�a�PQKPRQHXYHL��.*�3HUL��'LRQXVLYRX�.RULQTLYZQ�HMSLVNRYSRX�NDL��Z_Q�H>JUD\HQ�HMSLV��WROZ
Q�
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�.'�3HUL��4HRILYORX��$QWLRFHYZQ�HMSLVNRYSRX��.(�3HUL��)LOLYSSRX�NDL��0RGHYVWRX��.}�3HUL��0HOLYWZQRa�NDL��Z_Q�DXMWR�a�HMPQKPRYQHXVHQ��.=�3HUL���$SROLQDULYRX��.+�3HUL��0RXVDQRX
����3LQ�������.4�3HUL��WK
a�NDWD��7DWLDQR�Q�DL-UHYVHZa��/�3HUL��%DUGKVDYQRX�WRX
�6XYURX�NDL��WZ
Q�IHURPHYQZQ�DXMWRX
�ORYJZQ����������$PIL��GH��WR��GZGHYNDWRQ�H>WRa�WK
a�7UDL!DQRX
�EDVLOHLYDa�R-�PLNUZ
��SURYVTHQ�K-PL
Q�WK
a�HMQ��$OH[DQGUHLYD��SDURLNLYDa�GKOZTHL�a�HMSLYVNR��SRa�WK�Q�]ZK�Q�PHWDOODYWWHL��WHYWDUWRa�G��DMSR��WZ
Q�DMSRVWRYOZQ�WK�Q�WZ
Q�DXMWRYTL�OHLWRXUJLYDQ�NOKURX
WDL�3UL
PRa��HMQ�WRXYWZ��NDL���$OHY[DQGURa�HMSL��w5ZYPKa��R>JGRRQ�H>WRa�DMSRSOKYVDQWRa�(XMDUHYVWRX��SHYPSWKQ�DMSR��3HYWURX�NDL��3DXYORX�NDWDYJZQ�GLDGRFKYQ��WK�Q�HMSLVNR��SK�Q�X-SRODPEDYQHL���������.DL��WD��PH�Q�WK
a�WRX
�VZWK
URa�K-PZ
Q�GLGDVNDOLYDa�WH�NDL��HMNNOK��VLYDa�R-VKPHYUDL�DMQTRX
QWD�HMSL��PHL
]RQ�HMFZYUHL�SURNRSK
a��WD��GH��WK
a��,RXGDLYZQ�VXPIRUD
a�NDNRL
a�HMSDOOKYORLa�K>NPD]HQ��K>GK�JRX
Q�WRX
�DXMWRNUDYWRURa�HLMa�HMQLDXWR�Q�RMNWZNDLGHYNDWRQ�HMODXYQRQWRa��DX?TLa��,RXGDLYZQ�NLYQKVLa�HMSDQDVWD
VD�SDYPSROX�SOK
TRa�DXMWZ
Q��������GLDITHLYUHL��H>Q�WH�JD�U��$OH[DQGUHLYD��NDL��WK
��ORLSK
��$LMJXYSWZ��NDL��SURVHYWL�NDWD��.XUKYQKQ��Z^VSHU�X-SR��SQHXYPDWRa�GHLQRX
�WLQRa�NDL��VWDVLZYGRXa�DMQDUULSLVTHYQWHa��Z^UPKQWR�SUR�a�WRX�a�VXQRLYNRXa�¾(OOKQDa�VWDVLDY]HLQ��DXM[KYVDQWHYa�WH�HLMa�PHYJD�WK�Q�VWDYVLQ��WZ
��HMSLRYQWL�HMQLDXWZ
��SRYOHPRQ�RXM�VPLNUR�Q�VXQK
\DQ��K-JRXPHYQRX�WKQL���������NDX
WD�/RXYSRX�WK
a�D-SDYVKa�$LMJXYSWRX��NDL��GK��HMQ�WK
��SUZYWK��VXPEROK
��HMSLNUDWK
VDL�DXMWRX�a�VXQHYEK�WZ
Q�w(OOKYQZQ��RL`�NDL��NDWDIXJRYQWHa�HLMa�WK�Q��$OH[DYQGUHLDQ�WRX�a�HMQ�WK
��SRYOHL��,RXGDLYRXa�HM]ZYJUKVDYQ�WH�NDL��DMSHYNWHLQDQ��WK
a�GH��SDUD��WRXYWZQ�VXPPDFLYDa�DMSRWXFRYQWHa�RL-�NDWD��.XUKYQKQ�WK�Q�FZYUDQ�WK
a�$LMJXYSWRX�OHKOD��WRX
QWHa�NDL��WRX�a�HMQ�DXMWK
��QRPRX�a�ITHLYURQWHa�GLHWHYORXQ��K-JRX��PHYQRX�DXMWZ
Q�/RXNRXYD��HMI��RX`a�R-�DXMWRNUDYWZU�H>SHP\HQ�0DYUNLRQ�7RXYUEZQD�VX�Q�GXQDYPHL�SH]K
��WH�NDL��QDXWLNK
���H>WL�GH��NDL��L-SSLNK
����������R`�GH��SROODL
a�PDYFDLa�RXMN�RMOLYJZ��WH�FURYQZ��WR�Q�SUR�a�DXMWRX�a�GLD��SRQKYVDa�SRYOHPRQ��SROOD�a�PXULDYGDa��,RXGDLYZQ��RXM�PRYQRQ�WZ
Q�DMSR��.XUKYQKa��DMOOD��NDL��WZ
Q�DMS��$LMJXYSWRX�VXQDLURPHYQZQ�/RX�
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��������NRXYD��WZ
��EDVLOHL
�DXMWZ
Q��DMQDLUHL
��R-�GH��DXMWRNUDYWZU�X-SRSWHXYVDa��������NDL��WRX�a�HMQ�0HVRSRWDPLYD���,RXGDLYRXa�HMSLTKYVHVTDL�WRL
a�DXMWRYTL��/RXVLYZ��.XKYWZ��SURVHYWD[HQ�HMNNDTD
UDL�WK
a�HMSDUFLYDa�DXMWRXYa��R`a�NDL��SDUDWD[DYPHQRa��SDYPSROX�SOK
TRa�WZ
Q�DXMWRYTL�IRQHXYHL��HMI��Z_��NDWRUTZYPDWL��,RXGDLYDa�K-JHPZ�Q�X-SR��WRX
�DXMWRNUDYWRURa�DMQH��GHLYFTK��WDX
WD�NDL��w(OOKYQZQ�RL-�WD��NDWD��WRX�a�DXMWRX�a�FURYQRXa�JUDIK
��SDUDGRYQWHa�DXMWRL
a�L-VWRYUKVDQ�U-KYPDVLQ���������7UDL!DQRX
�GH��HMI��R^ORLa�H>WHVLQ�HL>NRVL�WK�Q�DMUFK�Q�PKVL�Q�H`[�GHYRXVLQ�NUDWKYVDQWRa��$L>OLRa�w$GULDQR�a�GLDGHYFHWDL�WK�Q�K-JHPRQLYDQ��WRXYWZ��.RGUD
WRa�ORYJRQ�SURVIZQKYVDa�DMQDGLYGZVLQ��DMSRORJLYDQ�VXQWDY[Da�X-SH�U�WK
a�NDT��K-PD
a�THRVHEHLYDa��R^WL�GKY�WLQHa�SRQKURL��D>QGUHa�WRX�a�K-PHWHYURXa�HMQRFOHL
Q�HMSHLUZ
QWR��HLMa�H>WL�GH��IHYUHWDL�SDUD��SOHLYVWRLa�WZ
Q�DMGHOIZ
Q��DMWD�U�NDL��SDU��K-PL
Q�WR��VXYJJUDPPD��HM[�RX_�NDWLGHL
Q�H>VWLQ�ODPSUD��WHNPKYULD�WK
a�WH�WRX
�DMQGUR�a�GLD���������QRLYDa�NDL��WK
a�DMSRVWROLNK
a�RMUTRWRPLYDa��R-�G��DXMWR�a�WK�Q�NDT��H-DXWR�Q�DMUFDLRYWKWD�SDUDIDLYQHL�GL��Z_Q�L-VWRUHL
�WDX
WD�LMGLYDLa�IZQDL
a��ÚÚWRX
�GH��VZWK
URa�K-PZ
Q�WD��H>UJD�DMHL��SDUK
Q�DMOKTK
�JD�U�K?Q��RL-�THUDSHXTHYQWHa��RL-�DMQDVWDYQWHa�HMN�QHNUZ
Q��RL`�RXMN�Z>ITKVDQ�PRYQRQ�THUDSHXRYPHQRL�NDL��DMQLVWDYPHQRL��DMOOD��NDL��DMHL��SDURYQWHa��RXMGH��HMSLGKPRX
QWRa�PRYQRQ�WRX
�VZWK
URa��DMOOD��NDL��DMSDOODJHYQWRa�K?VDQ�HMSL��FURYQRQ�L-NDQRYQ��Z^VWH�NDL��HLMa�WRX�a�K-PHWHYURXa�FURYQRXa�WLQH�a�DXMWZ
Q�DMILYNRQWRÚÚ���������WRLRX
WRa�PH�Q�RX_WRa��NDL���$ULVWHLYGKa�GHY��SLVWR�a�DMQK�U�WK
a�NDT��K-PD
a�R-UPZYPHQRa�HXMVHEHLYDa��WZ
��.RGUDYWZ��SDUDSOKVLYZa�X-SH�U�WK
a�SLYVWHZa�DMSRORJLYDQ�HMSLIZQKYVDa�w$GULDQZ
��NDWDOHYORLSHQ��VZY�]HWDL�GHY�JH�HLMa�GHX
UR�SDUD��SOHLYVWRLa�NDL��K-�WRXYWRX�JUDIKY���������À(WHL�GH��WULYWZ��WK
a�DXMWK
a�K-JHPRQLYDa��$OHY[DQGURa�w5ZPDLYZQ�HMSLYVNRSRa�WHOHXWD
���GHYNDWRQ�WK
a�RLMNRQRPLYDa�DMSRSOKYVDa�H>WRa��;XYVWRa�K?Q�WRXYWZ��GLDYGRFRa��NDL��WK
a��$OH[DQGUHYZQ�GH��SDURLNLYDa�DMPIL��WR�Q�DXMWR�Q�FURYQRQ�3UL
PRQ�PHWDOODY[DQWD�GZGHNDYWZ��WK
a�SURV��WDVLYDa�H>WHL�GLDGHYFHWDL��,RX
VWRa���������7Z
Q�JH�PK�Q�HMQ�w,HURVROXYPRLa�HMSLVNRYSZQ�WRX�a�FURYQRXa�JUDIK
��VZ�]RPHYQRXa�RXMGDPZ
a�HX-UZYQ��NRPLGK
��JD�U�RX?Q�EUDFXELYRXa�DXMWRX�a��������ORYJRa�NDWHYFHL�JHQHYVTDL���WRVRX
WRQ�HM[�HMJJUDYIZQ�SDUHLYOKID��Z-a
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�PHYFUL�WK
a�NDWD��w$GULDQR�Q��,RXGDLYZQ�SROLRUNLYDa�SHQWHNDLYGHND�WR�Q�DMULTPR�Q�DXMWRYTL�JHJRYQDVLQ�HMSLVNRYSZQ�GLDGRFDLY��RX`a�SDYQWDa�w(EUDLYRXa�IDVL�Q�R>QWDa�DMQHYNDTHQ��WK�Q�JQZ
VLQ�WRX
�&ULVWRX
�JQKVLYZa�NDWDGHY[DVTDL��Z^VW��K>GK�SUR�a�WZ
Q�WD��WRLDYGH�HMSLNULYQHLQ�GXQDWZ
Q�NDL��WK
a�WZ
Q�HMSLVNRYSZQ�OHLWRXUJLYDa�DM[LYRXa�GRNLPDVTK
QDL��VXQHVWDYQDL�JD�U�DXMWRL
a�WRYWH�WK�Q�SD
VDQ�HMNNOKVLYDQ�HM[�w(EUDLYZQ�SLVWZ
Q�DMSR��WZ
Q�DMSRVWRYOZQ�NDL��HLMa�WK�Q�WRYWH�GLDUNHVDYQWZQ�SROLRU��NLYDQ��NDT��K@Q��,RXGDL
RL�w5ZPDLYZQ�DX?TLa�DMSRVWDYQWHa��RXM�PLNURL
a��������SROHYPRLa�K^OZVDQ��GLDOHORLSRYWZQ�G��RX?Q�WKQLNDX
WD�WZ
Q�HMN�SHULWRPK
a�HMSLVNRYSZQ��WRX�a�DMSR��SUZYWRX�QX
Q�DMQDJNDL
RQ�D@Q�HL>K�NDWDOHY[DL��SUZ
WRa�WRLJDURX
Q��,DYNZERa�R-�WRX
�NXULYRX�OHJRYPH��QRa�DMGHOIR�a�K?Q��PHT��R`Q�GHXYWHURa�6XPHZYQ��WULYWRa��,RX
VWRa��=DNFDL
Ra�WHYWDUWRa��SHYPSWRa�7ZELYDa��H^NWRa�%HQLDPLYQ���,ZDYQQKa�H^EGRPRa��R>JGRRa�0DWTLYDa��H>QDWRa�)LYOLSSRa��GHYNDWRa�6HQHYNDa��H-QGHYNDWRa��,RX
VWRa��/HXL�a�GZGHYNDWRa���(IUK
a�WULVNDLGHYNDWRa��WHVVDUHVNDLGHYNDWRa��,ZVKYI��HMSL��SD
VL�SHQWHNDLGHYNDWRa��,RXYGDa���������WRVRX
WRL�NDL��RL-�HMSL��WK
a�w,HURVROXYPZQ�SRYOHZa�HMSLYVNRSRL�DMSR��WZ
Q�DMSRVWRYOZQ�HLMa�WR�Q�GKORXYPHQRQ�GLDJHQRYPHQRL�FURYQRQ��RL-��������SDYQWHa�HMN�SHULWRPK
a��K>GK�GH��GZGHYNDWRQ�HMFRXYVKa�H>WRa�WK
a�K-JHPRQLYDa��;XYVWRQ�GHNDHYWK�FURYQRQ�DMSRSOKYVDQWD�HMSL��WK
a�w5ZPDLYZQ�HMSLVNRSK
a�H^EGRPRa�DMSR��WZ
Q�DMSRVWRYOZQ�GLDGHYFHWDL�7HOHVIRYURa��HMQLDXWRX
�GH��PHWD[X��NDL��PKQZ
Q�GLDJHQRPHYQRX��WK
a��$OH[DQGUHYZQ�SDURLNLYDa�WK�Q�SURVWDVLYDQ�(XMPHYQKa�H^NWZ��NOKYUZ��GLDGHYFHWDL��WRX
�SUR��DXMWRX
�H>WHVLQ�H^QGHND�GLDUNHYVDQWRa���������.DL��GK
WD�WK
a��,RXGDLYZQ�DMSRVWDVLYDa�DX?TLa�HLMa�PHYJD�NDL��SROX��SURHOTRXYVKa��w5RX
IRa�HMSDYUFZQ�WK
a��,RXGDLYDa��VWUDWLZWLNK
a�DXMWZ
��VXPPDFLYDa�X-SR��EDVLOHYZa�SHPITHLYVKa��WDL
a�DMSRQRLYDLa�DXMWZ
Q�DMIHLGZ
a�FUZYPHQRa�HMSH[KY�HL��PXULDYGDa�DMTURYZa�DMQGUZ
Q�R-PRX
�NDL��SDLYGZQ�NDL��JXQDLNZ
Q�GLDITHLYUZQ�SROHYPRX�WH�QRYPZ���������WD�a�FZYUDa�DXMWZ
Q�HM[DQGUDSRGL]RYPHQRa��HMVWUDWKYJHL�GH��WRYWH��,RXGDLYZQ�%DUFZFHEDa�R>QRPD��R`�GK��DMVWHYUD�GKORL
��WD��PH�Q�D>OOD�IRQLNR�a�NDL��OK�VWULNRYa�WLa�DMQKYU��HMSL��GH��WK
��SURVKJRULYD���RL_D�HMS��DMQGUDSRYGZQ��Z-a�GK��HM[�RXMUDQRX
�IZVWK�U�DXMWRL
a�NDWHOKOX���������TZ�a�NDNRXPHYQRLa�WH�HMSLODYP\DL�WHUDWHXRYPHQRa��DMNPDYVDQWRa�GH��WRX
�SROHYPRX�H>WRXa�RMNWZNDLGHNDYWRX�WK
a�K-JHPRQLYDa�NDWD��%KTTKUD��SROLYFQK�WLa�K?Q�RMFXUZWDYWK��WZ
Q�w,HURVROXYPZQ�RXM
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�VIRYGUD�SRYUUZ�GLHVWZ
VD��WK
a�WH�H>[ZTHQ�SROLRUNLYDa�FURQLYRX�JHQRPHYQKa�OLPZ
��WH�NDL��GLY\HL�WZ
Q�QHZWHURSRLZ
Q�HLMa�H>VFDWRQ�RMOHYTURX�SHULHODTHYQWZQ�NDL��WRX
�WK
a�DMSRQRLYDa�DXMWRL
a�DLMWLYRX�WK�Q�DM[LYDQ�HMNWLYVDQWRa�GLYNKQ��WR��SD
Q�H>TQRa�HM[�HMNHLYQRX�NDL��WK
a�SHUL��WD��w,HURVRYOXPD�JK
a�SDYPSDQ�HMSLEDLYQHLQ�HL>UJHWDL�QRYPRX�GRYJPDWL�NDL��GLDWDY[HVLQ�w$GULDQRX
��Z-a�D@Q�PKG��HM[�DMSRYSWRX�THZURL
HQ�WR����������SDWUZ
�RQ�H>GDIRa��HMJNHOHXVDPHYQRX���$ULYVWZQ�R-�3HOODL
Ra�L-VWRUHL
���������RX^WZ�GK��WK
a�SRYOHZa�HLMa�HMUKPLYDQ�WRX
��,RXGDLYZQ�H>TQRXa�SDQWHOK
�WH�ITRUD�Q�WZ
Q�SDYODL�RLMNKWRYUZQ�HMOTRXYVKa�HM[�DMOORIXYORX�WH�JHYQRXa�VXQRLNLVTHLYVKa��K-�PHWHYSHLWD�VXVWD
VD�w5ZPDL!NK��SRYOLa�WK�Q�HMSZQXPLYDQ�DMPHLY\DVD��HLMa�WK�Q�WRX
�NUDWRX
QWRa�$LMOLYRX�w$GULD��QRX
�WLPK�Q�$LMOLYD�SURVDJRUHXYHWDL��NDL��GK��WK
a�DXMWRYTL�HMNNOKVLYDa�HM[�HMTQZ
Q�VXJNURWKTHLYVKa��SUZ
WRa�PHWD��WRX�a�HMN�SHULWRPK
a�HMSLVNRYSRXa�WK�Q�WZ
Q�HMNHL
VH�OHLWRXUJLYDQ�HMJFHLULY]HWDL�0DYUNRa���������À+GK�GH��ODPSURWDYWZQ�GLYNKQ�IZVWKYUZQ�WZ
Q�DMQD��WK�Q�RLMNRX��PHYQKQ�DMSRVWLOERXVZ
Q�HMNNOKVLZ
Q�DMNPD]RXYVKa�WH�HLMa�D^SDQ�WR��WZ
Q�DMQTUZYSZQ�JHYQRa�WK
a�HLMa�WR�Q�VZWK
UD�NDL��NXYULRQ�K-PZ
Q��,KVRX
Q�&ULVWR�Q�SLYVWHZa��R-�PLVRYNDORa�GDLYPZQ�RL_D�WK
a�DMOKTHLYDa�HMFTUR�a�NDL��WK
a�WZ
Q�DMQTUZYSZQ�VZWKULYDa�DMHL��WXJFDYQZQ�SROHPLZYWDWRa��SDYVDa�VWUHYIZQ�NDWD��WK
a�HMNNOKVLYDa�PKFDQDYa��SDYODL�PH�Q�WRL
a��������H>[ZTHQ�GLZJPRL
a�NDW��DXMWK
a�Z-SOLY]HWR��WRYWH�JH�PK�Q�WRXYWZQ�DMSRNHNOHLVPHYQRa��SRQKURL
a�NDL��JRYKVLQ�DMQGUDYVLQ�Z^VSHU�WLVL�Q�RMOHTULYRLa�\XFZ
Q�RMUJDYQRLa�GLDNRYQRLa�WH�DMSZOHLYDa�FUZYPHQRa��H-WHYUDLa�NDWHVWUDWKYJHL�PHTRYGRLa��SDYQWD�SRYURQ�HMSLQRZ
Q��Z-a�D@Q�X-SRGXYQWHa�JRYKWHa�NDL��DMSDWKORL��WK�Q�DXMWK�Q�WRX
�GRYJPDWRa�K-PL
Q�SURVKJRULYDQ��R-PRX
�PH�Q�WZ
Q�SLVWZ
Q�WRX�a�SUR�a�DXMWZ
Q�D-OLVNRPHY��QRXa�HLMa�EXTR�Q�DMSZOHLYDa�D>JRLHQ��R-PRX
�GH��WRX�a�WK
a�SLYVWHZa�DMJQZ
WDa�GL��Z_Q�DXMWRL��GUZ
QWHa�HMSLFHLURL
HQ��DMSRWUHYSRLQWR�WK
a��������HMSL��WR�Q�VZWKYULRQ�ORYJRQ�SDURYGRX��DMSR��JRX
Q�WRX
�0HQDYQGURX��R`Q�GLDYGRFRQ�WRX
�6LYPZQRa�K>GK�SURYWHURQ�SDUDGHGZYNDPHQ��DMPILYVWR��PRa�Z^VSHU�NDL��GLNHYIDORa�RMILZYGKa�WLa�SURHOTRX
VD�GXYQDPLa�GXHL
Q�DL-UHYVHZQ�GLDIRYUZQ�DMUFKJRX�a�NDWHVWKYVDWR��6DWRUQL
QRYQ�WH��$QWLR��FHYD�WR��JHYQRa�NDL��%DVLOHLYGKQ��$OH[DQGUHYD��Z_Q�R-�PH�Q�NDWD��6XULYDQ��R-�GH��NDW��$L>JXSWRQ�VXQHVWKYVDQWR�THRPLVZ
Q�DL-UHYVHZQ�GLGDVNDOHL
D���������WD��PH�Q�RX?Q�SOHL
VWD�WR�Q�6DWRUQL
QRQ�WD��DXMWD��WZ
��0HQDYQGUZ��\HXGRORJK
VDL�R-�(LMUKQDL
Ra�GKORL
��SURVFKYPDWL�GH��DMSRUUKWRWHYUZQ
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�WR�Q�%DVLOHLYGKQ�HLMa�WR��D>SHLURQ�WHL
QDL�WD�a�HMSLQRLYDa��GXVVHERX
a��������DL-UHYVHZa�H-DXWZ
��WHUDWZYGHLa�DMQDSODYVDQWD�PXTRSRLLYDa��SOHLY��VWZQ�RX?Q�HMNNOKVLDVWLNZ
Q�DMQGUZ
Q�NDW��HMNHL
QR�NDLURX
�WK
a�DMOK��THLYDa�X-SHUDJZQL]RPHYQZQ�ORJLNZYWHURYQ�WH�WK
a�DMSRVWROLNK
a�NDL��HMNNOKVLDVWLNK
a�GRY[Ka�X-SHUPDFRXYQWZQ��K>GK�WLQH�a�NDL��GLD��VXJ��JUDPPDYWZQ�WRL
a�PHWHYSHLWD�SURIXODNWLND�a�DXMWZ
Q�GK��WRXYWZQ�WZ
Q��������GKOZTHLVZ
Q�DL-UHYVHZQ�SDUHL
FRQ�HMIRYGRXa��Z_Q�HLMa�K-PD
a�NDWK
OTHQ�HMQ�WRL
a�WRYWH�JQZULPZWDYWRX�VXJJUDIHYZa��$JULYSSD�.DYVWRURa�L-ND��QZYWDWRa�NDWD��%DVLOHLYGRX�H>OHJFRa��WK�Q�GHLQRYWKWD�WK
a�WDMQGUR�a�DMSRNDOXYSWZQ�JRKWHLYDa���������HMNIDLYQZQ�G��RX?Q�DXMWRX
�WD��DMSRYUUKWD��IKVL�Q�DXMWR�Q�HLMa�PH�Q�WR���������HXMDJJHYOLRQ�WHYVVDUD�SUR�a�WRL
a�HL>NRVL�VXQWDY[DL�ELEOLYD��SURIKYWDa�GH��H-DXWZ
��RMQRPDYVDL�%DUNDEED�Q�NDL��%DUNZ�I�NDL��D>OORXa�DMQXSDYUN��WRXa�WLQD�a�H-DXWZ
��VXVWKVDYPHQRQ��EDUEDYURXa�WH�DXMWRL
a�HLMa�NDWDY��SOK[LQ�WZ
Q�WD��WRLDX
WD�WHTKSRYWZQ�HMSLIKPLYVDL�SURVKJRULYDa��GLGDYVNHLQ�WH�DMGLDIRUHL
Q�HLMGZORTXYWZQ�DMSRJHXRPHYQRXa�NDL��HM[RPQX��PHYQRXa�DMSDUDIXODYNWZa�WK�Q�SLYVWLQ�NDWD��WRX�a�WZ
Q�GLZJPZ
Q�NDLURXYa��3XTDJRULNZ
a�WH�WRL
a�SURVLRX
VLQ�DXMWZ
��SHQWDHYWK�VLZSK�Q��������SDUDNHOHXYHVTDL��NDL��H^WHUD�GH��WRXYWRLa�SDUDSOKYVLD�DMPIL��WRX
�%DVLOHLYGRX�NDWDOHY[Da�R-�HLMUKPHYQRa�RXMN�DMJHQQZ
a�WK
a�GKOZTHLYVKa��������DL-UHYVHZa�HLMa�SURX
SWRQ�HMIZYUDVH�WK�Q�SODYQKQ��JUDYIHL�GH��NDL��(LMUKQDL
Ra�VXJFURQLYVDL�WRXYWRLa�.DUSRNUDYWKQ��H-WHYUDa�DL-UHYVHZa�WK
a�WZ
Q�*QZVWLNZ
Q�HMSLNOKTHLYVKa�SDWHYUD��RL`�NDL��WRX
�6LYPZQRa�RXMF�Z-a�HMNHL
QRa�NUXYEGKQ��DMOO��K>GK�NDL��HLMa�IDQHUR�Q�WD�a�PDJHLYDa�SDUDGLGRYQDL�KM[LYRXQ��Z-a�HMSL��PHJDYORLa�GKY��PRYQRQ�RXMFL��NDL��VHPQX��QRYPHQRL�WRL
a�NDWD��SHULHUJLYDQ�SUR�a�DXMWZ
Q�HMSLWHORXPHYQRLa�ILYOWURLa�RMQHLURSRPSRL
a�WH�NDL��SDUHYGURLa�WLVL��GDLYPRVLQ�NDL��D>OODLa�R-PRLRWURY��SRLa�WLVL�Q�DMJZJDL
a��WRXYWRLa�WH�DMNRORXYTZa�SDYQWD�GUD
Q�FUK
QDL�GLGDYVNHLQ�WD��DLMVFURXUJRYWDWD�WRX�a�PHYOORQWDa�HLMa�WR��WHYOHLRQ���������WK
a�NDW��DXMWRX�a�PXVWDJZJLYDa�K@�NDL��PD
OORQ�PXVDURSRLLYDa�HMOHXY��VHVTDL��Z-a�PK��D@Q�D>OOZa�HMNIHX[RPHYQRXa�WRX�a�NRVPLNRXYa��Z-a�D@Q�HMNHL
QRL�IDL
HQ��D>UFRQWDa��PK��RXMFL��SD
VLQ�WD��GL��DMUUKWRSRLLYDa�DMSRQHLY����������PDQWDa�FUHYD��WRXYWRLa�GK
WD�VXQHYEDLQHQ�GLDNRYQRLa�FUZYPHQRQ�WR�Q�HMSLFDLUHVLYNDNRQ�GDLYPRQD�WRX�a�PH�Q�SUR�a�DXMWZ
Q�DMSDWZPHYQRXa�RLMNWUZ
a�RX^WZa�HLMa�DMSZYOHLDQ�DMQGUDSRGLY]HVTDL��WRL
a�G��DMSLYVWRLa



(XVHELXV��+LVWRULD�HFFOHVLDVWLFD

���

�H>TQHVLQ�SROOK�Q�SDUHYFHLQ�NDWD��WRX
�THLYRX�ORYJRX�GXVIKPLYDa�SHULRX��VLYDQ��WK
a�HM[�DXMWZ
Q�IKYPKa�HLMa�WK�Q�WRX
�SDQWR�a�&ULVWLDQZ
Q�H>TQRXa���������GLDEROK�Q�NDWDFHRPHYQKa��WDXYWK��G��RX?Q�HMSL��SOHL
VWRQ�VXQHYEDLQHQ�WK�Q�SHUL��K-PZ
Q�SDUD��WRL
a�WRYWH�DMSLYVWRLa�X-SRYQRLDQ�GXVVHEK
�NDL��DMWRSZWDYWKQ�GLDGLYGRVTDL��Z-a�GK��DMTHPLYWRLa�SUR�a�PKWHYUDa�NDL����������DMGHOID�a�PLY[HVLQ�DMQRVLYDLa�WH�WURIDL
a�FUZPHYQZQ��RXMN�HLMa�PDNURYQ�JH�PK�Q�DXMWZ
��WDX
WD�SURXFZYUHL��WK
a�DMOKTHLYDa�DXMWK
a�H-DXWK�Q�VXQLVWZYVKa�HMSL��PHYJD�WH�IZ
a�NDWD��WR�Q�SURL!RYQWD�FURYQRQ���������GLDODPSRXYVKa��H>VEHVWR�PH�Q�JD�U�DXMWLYND�SUR�a�DXMWK
a�HMQHUJHLYDa�DMSHOHJFRYPHQD�WD��WZ
Q�HMFTUZ
Q�HMSLWHFQKYPDWD��D>OOZQ�HMS��D>OODLa�DL-UHYVHZQ�NDLQRWRPRXPHYQZQ��X-SRUUHRXVZ
Q�DMHL��WZ
Q�SURWHYUZQ�NDL��HLMa�SROXWURYSRXa�NDL��SROXPRYUIRXa�LMGHYDa�D>OORWH�D>OOZa�ITHLUR��PHYQZQ��SURKY�HL�G��HLMa�DX>[KQ�NDL��PHYJHTRa��DMHL��NDWD��WD��DXMWD��NDL��Z-VDXYWZa�H>FRXVD��K-�WK
a�NDTRYORX�NDL��PRYQKa�DMOKTRX
a�HMNNOKVLYDa�ODPSURYWKa��WR��VHPQR�Q�NDL��HLMOLNULQH�a�NDL��HMOHXTHYULRQ�WRY�WH�VZ
IURQ�NDL��NDTDUR�Q�WK
a�HMQTHYRX�SROLWHLYDa�WH�NDL��ILORVRILYDa�HLMa�D^SDQ�JHYQRa���������w(OOKYQZQ�WH�NDL��EDUEDYUZQ�DMSRVWLYOERXVD��VXQDSHYVEK�G��RX?Q�D^PD�WZ
��FURYQZ��NDL��K-�NDWD��SDQWR�a�WRX
�GRYJPDWRa�GLDEROKY��H>PHQHQ�GH��D>UD�PRYQK�SDUD��SD
VL�NUDWRX
VD�NDL��DMQRPRORJRXPHYQK�WD��PDYOLVWD�GLDSUHYSHLQ�HMSL��VHPQRYWKWL�NDL��VZIURVXYQK��THLYRLa�WH�NDL��ILORVRYIRLa�GRYJPDVLQ�K-�NDT��K-PD
a�GLGDVNDOLYD��Z-a�PKGHYQD�WZ
Q�HLMa�QX
Q�DLMVFUD�Q�HMSLIHYUHLQ�WROPD
Q�NDWD��WK
a�SLYVWHZa�K-PZ
Q�GXVIKPLYDQ�PKGHY�WLQD�WRLDXYWKQ�GLDEROK�Q�RL^DLa�SDYODL�SURYWHURQ�ILYORQ�K?Q�FUK
VTDL�WRL
a�NDT��K-PZ
Q�HMSLVXQLVWDPHYQRLa����������¾2PZa�G��RX?Q�NDWD��WRX�a�GKORXPHYQRXa�DX?TLa�SDUK
JHQ�HLMa�PHYVRQ�K-�DMOKYTHLD�SOHLYRXa�H-DXWK
a�X-SHUPDYFRXa��RXM�GL��DMJUDYIZQ�DXMWR��PRYQRQ�HMOHYJFZQ��DMOOD��NDL��GL��HMJJUDYIZQ�DMSRGHLY[HZQ�NDWD���������WZ
Q�DMTHYZQ�DL-UHYVHZQ�VWUDWHXRPHYQRXa��HMQ�WRXYWRLa�HMJQZULY]HWR�w+JKYVLSSRa��RX_�SOHLYVWDLa�K>GK�SURYWHURQ�NHFUKYPHTD�IZQDL
a��Z-a�D@Q�HMN�WK
a�DXMWRX
�SDUDGRYVHZa�WLQD��WZ
Q�NDWD��WRX�a�DMSRVWRYORXa��������SDUDTHYPHQRL��HMQ�SHYQWH�G��RX?Q�VXJJUDYPPDVLQ�RX_WRa�WK�Q�DMSODQK
�SDUDYGRVLQ�WRX
�DMSRVWROLNRX
�NKUXYJPDWRa�D-SORXVWDYWK��VXQWDY[HL�JUDIK
a�X-SRPQKPDWLVDYPHQRa��NDT��R`Q�HMJQZULY]HWR�VKPDLYQHL�FURYQRQ��SHUL��WZ
Q�DMUFK
THQ�L-GUXVDYQWZQ�WD��HL>GZOD�RX^WZ�SZa�JUDYIZQ��ÚÚRL_a�NHQRWDYILD�NDL��QDRX�a�HMSRLYKVDQ�Z-a�PHYFUL�QX
Q��Z_Q�HMVWLQ�NDL�
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��$QWLYQRRa��GRX
ORa�w$GULDQRX
�.DLYVDURa��RX_�NDL��DMJZ�Q�D>JHWDL��$QWLQRYHLRa��R-�HMI��K-PZ
Q�JHQRYPHQRa��NDL��JD�U�SRYOLQ�H>NWLVHQ�HMSZYQXPRQ��$QWLQRYRX�NDL��SURIKYWDVÚÚ���������NDW��DXMWR�Q�GH��NDL���,RXVWL
QRa��JQKYVLRa�WK
a�DMOKTRX
a�ILORVRILYDa�HMUDVWKYa��H>WL�WRL
a�SDU��¾(OOKVLQ�DMVNRXYPHQRa�HMQGLHYWULEHQ�ORYJRLa��VKPDLYQHL�GH��NDL��DXMWR�a�WRXWRQL��WR�Q�FURYQRQ�HMQ�WK
��SUR�a��$QWZ��QL
QRQ�DMSRORJLYD��Z_GH�JUDYIZQ��ÚÚRXMN�D>WRSRQ�GH��HMSLPQKVTK
QDL�HMQ�WRXYWRLa�K-JRXYPHTD�NDL���$QWL��QRYRX�WRX
�QX
Q�JHQRPHYQRX��R`Q�NDL��D^SDQWHa�Z-a�THR�Q�GLD��IRYERQ�VHYEHLQ�Z^UPKQWR��HMSLVWDYPHQRL�WLYa�WH�K?Q�NDL��SRYTHQ�X-SK
UFHQÚÚ���������R-�G��DXMWR�a�NDL��WRX
�WRYWH�NDWD���,RXGDLYZQ�SROHYPRX�PQKPRQHXYZQ�WDX
WD�SDUDWLYTHWDL��ÚÚNDL��JD�U�HMQ�WZ
��QX
Q�JHQRPHYQZ���,RXGDLNZ
��SROHYPZ��%DUFZFHEDa��R-�WK
a��,RXGDLYZQ�DMSRVWDYVHZa�DMUFKJHYWKa��&ULVWLDQRX�a�PRYQRXa�HLMa�WLPZULYDa�GHLQDYa��HLM�PK��DMUQRL
QWR��,KVRX
Q�WR�Q�&ULVWR�Q�NDL��EODVIKPRL
HQ��HMNHYOHXHQ�D>JHVTDLÚÚ���������HMQ�WDXMWZ
��GH��NDL��WK�Q�DMSR��WK
a�w(OOKQLNK
a�ILORVRILYDa�HMSL��WK�Q�THRVHYEHLDQ�PHWDEROK�Q�DXMWRX
��R^WL�PK��DMORYJZa��PHWD��NULYVHZa�GH��DXMWZ
��JHJRYQHL��GKOZ
Q��WDX
WD�JUDYIHL��ÚÚNDL��JD�U�DXMWR�a�HMJZY��WRL
a�3ODYWZQRa�FDLYUZQ�GLGDYJPDVL��GLDEDOORPHYQRXa�DMNRXYZQ�&ULVWLDQRXYa��R-UZ
Q�GH��NDL��DMIRYERXa�SUR�a�TDYQDWRQ�NDL��SDYQWD�WD��QRPL]RYPHQD�IREHUDY��HMQHQRYRXQ�DMGXYQDWRQ�HL?QDL�HMQ�NDNLYD��NDL��ILOKGRQLYD��X-SDYUFHLQ�DXMWRXYa��WLYa�JD�U�ILOKYGRQRa�K@�DMNUDWK�a�NDL��DMQTUZSHLYZQ�VDUNZ
Q�ERUD�Q�K-JRXYPHQRa�DMJDTRYQ��GXYQDLW��D@Q�TDYQDWRQ�DMVSDY]HVTDL��R^SZa�WZ
Q�H-DXWRX
�VWHUKTHLYK���������HMSLTXPLZ
Q��DMOO��RXMN�HMN�SDQWR�a�]K
Q�DMHL��WK�Q�HMQTDYGH�ELRWK�Q�NDL��ODQTDYQHLQ�WRX�a�D>UFRQWDa�HMSHLUD
WR��RXMF�R^WL�H-DXWR�Q�NDWKYJJHOOHQ�IRQHXTKVRYPHQRQeÚÚ��������À(WL�G��R-�DXMWR�a�L-VWRUHL
�GH[DYPHQRQ�WR�Q�w$GULDQR�Q�SDUD��6HUHQ��QLYRX�*UDQLDQRX
��ODPSURWDYWRX�K-JRXPHYQRX��JUDYPPDWD�X-SH�U�&ULV��WLDQZ
Q�SHULHYFRQWD�Z-a�RXM�GLYNDLRQ�HL>K�HMSL��PKGHQL��HMJNOKYPDWL�ERDL
a�GKYPRX�FDUL]RPHYQRXa�DMNULYWZa�NWHLYQHLQ�DXMWRXYa��DMQWLJUDY\DL�0LQRXNLYZ��)RXQGDQZ
���DMQTXSDYWZ��WK
a��$VLYDa��SURVWDYWWRQWD�PKGHYQD��������NULYQHLQ�D>QHX�HMJNOKYPDWRa�NDL��HXMORYJRX�NDWKJRULYDa��NDL��WK
a�HMSLVWROK
a�GH��DMQWLYJUDIRQ�SDUDWHYTHLWDL��WK�Q�w5ZPDL!NK�Q�IZQKYQ��Z-a�HL?FHQ��GLDIXODY[Da��SUROHYJHL�G��DXMWK
a�WDX
WD�
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�ÚÚNDL��HM[�HMSLVWROK
a�GH��WRX
�PHJLYVWRX�NDL��HMSLIDQHVWDYWRX�.DLYVD��URa�w$GULDQRX
�WRX
�SDWUR�a�X-PZ
Q�H>FRQWHa�DMSDLWHL
Q�X-PD
a��NDTD��KM[LZYVDPHQ��NHOHX
VDL��WD�a�NULYVHLa�JLYQHVTDL��WRX
WR�RXMF�Z-a�X-SR��w$GULDQRX
�NHOHXVTH�Q�PD
OORQ�KM[LZYVDPHQ��DMOO��HMN�WRX
�GLNDLYDQ�DM[LRX
Q�WK�Q�SURVIZYQKVLQ��X-SHWDY[DPHQ�GH��NDL��WK
a�HMSLVWROK
a�w$GULDQRX
�WR��DMQWLYJUDIRQ��L^QD�NDL��WRX
WR�DMOKTHXYHLQ���������K-PD
a�JQZULY]KWH��NDL��H>VWLQ�WRYGHÚÚ���������WRXYWRLa�R-�PH�Q�GKOZTHL�a�DMQK�U�DXMWK�Q�SDUDWHYTHLWDL�WK�Q�w5Z��PDL!NK�Q�DMQWLJUDIKYQ��K-PHL
a�G��HMSL��WR��w(OOKQLNR�Q�NDWD��GXYQDPLQ�DXMWK�Q�PHWHLOKYIDPHQ��H>FRXVDQ�Z_GH���������ÚÚ0LQRXNLYZ��)RXQGDQZ
���HMSLVWROK�Q�HMGH[DYPKQ�JUDIHL
VDYQ�PRL�DMSR��6HUHQQLYRX�*UDQLDQRX
��ODPSURWDYWRX�DMQGURYa��R^QWLQD�VX��GLHGHY[Z��RXM�GRNHL
�PRL�RX?Q�WR��SUD
JPD�DM]KYWKWRQ�NDWDOLSHL
Q��L^QD�PKYWH�RL-�D>QTUZSRL�WDUDYWWZQWDL�NDL��WRL
a�VXNRIDYQWDLa�FRUKJLYD��������NDNRXUJLYDa�SDUDVFHTK
���HLM�RX?Q�VDIZ
a�HLMa�WDXYWKQ�WK�Q�DM[LYZVLQ�RL-�HMSDUFLZ
WDL�GXYQDQWDL�GLLVFXULY]HVTDL�NDWD��WZ
Q�&ULVWLDQZ
Q��Z-a�NDL��SUR��EKYPDWRa�DMSRNULYQDVTDL��HMSL��WRX
WR�PRYQRQ�WUDSZ
VLQ��DMOO��RXMN�DM[LZYVHVLQ�RXMGH��PRYQDLa�ERDL
a��SROOZ
��JD�U�PD
OORQ�SURVK
NHQ��HL>�WLa�NDWKJRUHL
Q�ERXYORLWR��WRX
WRY�VH�GLDJLQZYVNHLQ���������HL>�WLa�RX?Q�NDWKJRUHL
�NDL��GHLYNQXVLYQ�WL�SDUD��WRX�a�QRYPRXa�SUDYW��WRQWDa��RX^WZa�R^UL]H�NDWD��WK�Q�GXYQDPLQ�WRX
�D-PDUWKYPDWRa��Z-a�PD��WR�Q�w+UDNOHYD�HL>�WLa�VXNRIDQWLYDa�FDYULQ�WRX
WR�SURWHLYQRL��GLD��ODYPEDQH�X-SH�U�WK
a�GHLQRYWKWRa�NDL��IURYQWL]H�R^SZa�D@Q�HMNGLNKYVHLDVÚÚ���������NDL��WD��PH�Q�WK
a�w$GULDQRX
�DMQWLJUDIK
a�WRLDX
WD����������WRXYWRX�GH��WR��FUHZ�Q�PHWD��SUZ
WRQ�NDL��HLMNRVWR�Q�H>WRa�HMNWLYVDQ��WRa���$QWZQL
QRa�R-�NOKTHL�a�(XMVHEK�a�WK�Q�w5ZPDLYZQ�DMUFK�Q�GLDGHYFH��WDL��WRXYWRX�GH��HMQ�H>WHL�SUZYWZ��7HOHVIRYURX�WR�Q�ELYRQ�H-QGHNDYWZ��WK
a�OHLWRXUJLYDa�HMQLDXWZ
��PHWDOODY[DQWRa��w8JL
QRa�WR�Q�NOK
URQ�WK
a�w5ZPDLYZQ�HMSLVNRSK
a�SDUDODPEDYQHL��L-VWRUHL
�JH�PK�Q�R-�(LMUKQDL
Ra�WR�Q�7HOHVIRYURQ�PDUWXULYZ��WK�Q�WHOHXWK�Q�GLDSUHY\DL��GKOZ
Q�HMQ�WDXMWZ
��NDWD��WR�Q�GKORXYPHQRQ�w5ZPDLYZQ�HMSLYVNRSRQ�w8JL
QRQ�2XMDOHQWL
QRQ�LMGLYDa�DL-UHYVHZa�HLMVKJKWK�Q�NDL��.HYUGZQD�WK
a�NDWD��0DUNLYZQD�SODYQKa�DMUFKJR�Q����������HMSL��WK
a�w5ZYPKa�D>PIZ�JQZULY]HVTDL��JUDYIHL�GH��RX^WZa�



(XVHELXV��+LVWRULD�HFFOHVLDVWLFD

���

���������ÚÚ2XMDOHQWL
QRa�PH�Q�JD�U�K?OTHQ�HLMa�w5ZYPKQ�HMSL��w8JLYQRX��K>NPDVHQ�GH��HMSL��3LYRX��NDL��SDUHYPHLQHQ�H^Za��$QLNKYWRX��.HYUGZQ�G��R-�SUR��0DUNLYZQRa�NDL��DXMWR�a�HMSL��w8JLYQRX��R`a�K?Q�H>QDWRa�HMSLYVNRSRa��HLMa�WK�Q�HMNNOKVLYDQ�HMOTZ�Q�NDL��HM[RPRORJRXYPHQRa��RX^WZa�GLHWHYOHVHQ��SRWH��PH�Q�ODTURGLGDVNDOZ
Q��SRWH��GH��SDYOLQ�HM[RPRORJRXYPHQRa��SRWH��GH��HMOHJFRYPHQRa�HMI��RL_a�HMGLYGDVNHQ�NDNZ
a��NDL��DMILVWDYPHQRa�WK
a�WZ
Q�DMGHOIZ
Q�VXQRGLYDVÚÚ����������WDX
WD�GHY�IKVLQ�HMQ�WULYWZ��WZ
Q�SUR�a�WD�a�DL-UHYVHLa��H>Q�JH�PK�Q�WZ
��SUZYWZ��DX?TLa�SHUL��WRX
�.HYUGZQRa�WDX
WD�GLHY[HLVLQ��ÚÚ.HYUGZQ�GHY�WLa�DMSR��WZ
Q�SHUL��WR�Q�6LYPZQD�WD�a�DMIRUPD�a�ODEZ�Q�NDL��HMSLGKPKYVDa�HMQ�WK
��w5ZYPK��HMSL��w8JLYQRX�H>QDWRQ�NOK
URQ�WK
a�HMSLVNRSLNK
a�GLDGRFK
a�DMSR��WZ
Q�DMSRVWRYOZQ�H>FRQWRa��HMGLYGD[HQ�WR�Q�X-SR��WRX
�QRYPRX�NDL��SURIKWZ
Q�NHNKUXJPHYQRQ�THR�Q�PK��HL?QDL�SDWHYUD�WRX
�NXULYRX�K-PZ
Q��,KVRX
�&ULVWRX
��WR�Q�PH�Q�JD�U�JQZULY��]HVTDL��WR�Q�GH��DMJQZ
WD�HL?QDL��NDL��WR�Q�PH�Q�GLYNDLRQ��WR�Q�GH��DMJDTR�Q�X-SDYUFHLQ��GLDGH[DYPHQRa�GH��DXMWR�Q�0DUNLYZQ�R-�3RQWLNR�a�KX>[K�����������VHQ�WR��GLGDVNDOHL
RQ��DMSKUXTULDVPHYQZa�EODVIKPZ
QÚÚ����������R-�G��DXMWR�a�(LMUKQDL
Ra�WR�Q�D>SHLURQ�EXTR�Q�WK
a�2XMDOHQWLYQRX�SROXSODQRX
a�X^OKa�HXMWRQZYWDWD�GLDSOZYVDa��H-USHWRX
�GLYNKQ�IZ��OHXYRQWRa�DMSRYNUXIRQ�RX?VDQ�DXMWRX
�NDL��OHOKTXL
DQ�DMSRJXPQRL
�WK�Q���������NDNLYDQ��SUR�a�WRXYWRLa�NDL��D>OORQ�WLQDY��0DYUNRa�DXMWZ
��R>QRPD��NDW��DXMWRX�a�JHQHYVTDL�OHYJHL��PDJLNK
a�NXEHLYDa�HMPSHLURYWDWRQ��JUDYIHL�GH��NDL��WD�a�DMWHOHYVWRXa�DXMWZ
Q�WHOHWD�a�PXVHUDYa�WH�PXVWDJZJLYDa�HMNIDLYQZQ�DXMWRL
a�GK��WRXYWRLa�WRL
a�JUDYPPDVLQ����������ÚÚRL`�PH�Q�JD�U�DXMWZ
Q�QXPIZ
QD�NDWDVNHXDY]RXVLQ�NDL��PXVWDJZ��JLYDQ�HMSLWHORX
VLQ�PHW��HMSLUUKYVHZYQ�WLQZQ�WRL
a�WHORXPHYQRLa�NDL��SQHXPDWLNR�Q�JDYPRQ�IDYVNRXVLQ�HL?QDL�WR��X-S��DXMWZ
Q�JLQRYPHQRQ�NDWD��WK�Q�R-PRLRYWKWD�WZ
Q�D>QZ�VX]XJLZ
Q��RL`�GH��D>JRXVLQ�HMI��X^GZU�NDL��EDSWLY]RQWHa�RX^WZa�HMSLOHYJRXVLQ�ÚÚHLMa�R>QRPD�DMJQZYVWRX�SDWUR�a�WZ
Q�R^OZQ��HLMa�DMOKYTHLDQ�PKWHYUD�WZ
Q�SDYQWZQ��HLMa�WR�Q�NDWHOTRYQWD�HLMa�WR�Q��,KVRX
QÚÚ��D>OORL�GH��w(EUDL!ND��RMQRYPDWD�HMSLOHYJRXVLQ�SUR�a�WR��PD
OORQ�NDWDSOKY[DVTDL�WRX�a�WHORXPHYQRXa�ÚÚ���������DMOOD��JD�U�PHWD��WHYWDUWRQ�WK
a�HMSLVNRSK
a�H>WRa�w8JLYQRX�WHOHXWKY��VDQWRa��3LYRa�HMSL��w5ZYPKa�HMJFHLULY]HWDL�WK�Q�OHLWRXUJLYDQ��NDWDY�JH�PK�Q�WK�Q��$OH[DYQGUHLDQ�0DYUNRa�DMQDGHLYNQXWDL�SRLPK�Q�(XMPHYQRXa
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�H>WK�WD��SDYQWD�GHYND�SUR�a�WULVL�Q�HMNSOKYVDQWRa��WRX
�WH�0DYUNRX�HMSL��GHYND�H>WK�WK
a�OHLWRXUJLYDa�DMQDSDXVDPHYQRX��.HODGLYZQ�WK
a����������$OH[DQGUHYZQ�HMNNOKVLYDa�WK�Q�OHLWRXUJLYDQ�SDUDODPEDYQHL��NDL��NDWD��WK�Q�w5ZPDLYZQ�GH��SRYOLQ�SHQWHNDLGHNDYWZ��WK
a�HMSLVNRSK
a�HMQLDXWZ
��3LYRX�PHWDOODY[DQWRa���$QLYNKWRa�WZ
Q�HMNHL
VH�SURL"VWDWDL��NDT��R`Q�w+JKYVLSSRa�L-VWRUHL
�H-DXWR�Q�HMSLGKPK
VDL�WK
��w5ZYPK��SDUD��PHL
QDLY�WH�DXMWRYTL�PHYFUL�WK
a�HMSLVNRSK
a��(OHXTHYURX��PDYOLVWD���������G��K>NPD]HQ�HMSL��WZ
QGH��,RXVWL
QRa��HMQ�ILORVRYIRX�VFKYPDWL�SUHV��EHXYZQ�WR�Q�THL
RQ�ORYJRQ�NDL��WRL
a�X-SH�U�WK
a�SLYVWHZa�HMQDJZQL]RY��PHQRa�VXJJUDYPPDVLQ��R`a�GK��NDL��JUDY\Da�NDWD��0DUNLYZQRa�VXYJJ��UDPPD��PQKPRQHXYHL�Z-a�NDT��R`Q�VXQHYWDWWH�NDLUR�Q�JQZUL]RPHYQRX�WZ
��ELYZ��WDMQGURYa��IKVL�Q�GH��RX^WZa����������ÚÚ0DUNLYZQD�GHY�WLQD�3RQWLNRYQ��R`a�NDL��QX
Q�H>WL�HMVWL�Q�GLGDYVNZQ�WRX�a�SHLTRPHYQRXa�D>OORQ�WLQD��QRPLY]HLQ�PHLY]RQD�WRX
�GKPLRXUJRX
�THRYQ��R`a�NDL��NDWD��SD
Q�JHYQRa�DMQTUZYSZQ�GLD��WK
a�WZ
Q�GDLPRYQZQ�VXOOKY\HZa�SROORX�a�SHYSHLNH�EODYVIKPD�OHYJHLQ�NDL��DMUQHL
VTDL�WR�Q�SRLKWK�Q�WRX
GH�WRX
�SDQWR�a�SDWHYUD�HL?QDL�WRX
�&ULVWRX
��D>OORQ�GHY�WLQD�Z-a�R>QWD�PHLY]RQD�SDUD��WRX
WRQ�R-PRORJHL
Q�SHSRLKNHYQDL��NDL��SDYQWHa�RL-�DMSR��WRXYWZQ�Z-UPKPHYQRL��Z-a�H>IDPHQ��&ULVWLDQRL��NDORX
Q��WDL��R`Q�WURYSRQ�NDL��RXM�NRLQZ
Q�R>QWZQ�GRJPDYWZQ�WRL
a�ILORVRYIRLa�WR��HMSLNDORXYPHQRQ�R>QRPD�WK
a�ILORVRILYDa�NRLQRYQ�HMVWLQÚÚ�����������WRXYWRLa�HMSLIHYUHL�OHYJZQ�����������ÚÚH>VWLQ�GH��K-PL
Q�NDL��VXYQWDJPD�NDWD��SDVZ
Q�WZ
Q�JHJHQKPHYQZQ�DL-UHYVHZQ��Z_��HLM�ERXYOHVTH�HMQWXFHL
Q��GZYVRPHQÚÚ�����������w2�G��DXMWR�a�RX_WRa��,RXVWL
QRa�NDL��SUR�a�¾(OOKQDa�L-NDQZYWDWD�SRQKYVDa��NDL��H-WHYURXa�ORYJRXa�X-SH�U�WK
a�K-PHWHYUDa�SLYVWHZa�DMSR��ORJLYDQ�H>FRQWDa�EDVLOHL
��$QWZQLYQZ��WZ
��GK��HMSLNOKTHYQWL�(XMVHEHL
�NDL��WK
��w5ZPDLYZQ�VXJNOKYWZ��ERXOK
��SURVIZQHL
��NDL��JD�U�HMSL��WK
a�w5ZYPKa�WD�a�GLDWULED�a�HMSRLHL
WR��HMPIDLYQHL�G��H-DXWR�Q�R^VWLa�NDL��SRYTHQ�K?Q��GLD��WK
a�DMSRORJLYDa�HMQ�WRXYWRLa����������ÚÚ$XMWRNUDYWRUL�7LYWZ��$LMOLYZ��w$GULDQZ
���$QWZQLYQZ��(XMVHEHL
�.DLYVDUL�6HEDVWZ
��NDL��2XMKULVVLYPZ��XL-Z
��ILORVRYIZ��NDL��/RXNLYZ��ILORVRYIRX�.DLYVDURa�IXYVHL�XL-Z
��NDL��(XMVHERX
a�HLMVSRLKWZ
���HMUDVWK
��SDLGHLYDa��L-HUD
��WH�VXJNOKYWZ��NDL��SDQWL��GKYPZ��w5ZPDLYZQ�X-SH�U�WZ
Q�HMN�SDQWR�a�JHYQRXa�DMQTUZYSZQ�DMGLYNZa�PLVRXPHYQZQ�NDL��HMSK�
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�UHD]RPHYQZQ��,RXVWL
QRa�3ULYVNRX�WRX
�%DNFHLYRX�WZ
Q�DMSR��)ODXLYDa�1HYDa�SRYOHZa�WK
a�6XULYDa�3DODLVWLYQKa��HL_a�DXMWZ
Q��WK�Q�SURVIZY��QKVLQ�NDL��H>QWHX[LQ�SHSRLYKPDLÚÚ���(QWHXFTHL�a�GH��NDL��X-I��H-WHYUZQ�R-�DXMWR�a�EDVLOHX�a�HMSL��WK
a�����������$VLYDa�DMGHOIZ
Q�SDQWRLYDLa�X^EUHVLQ�SUR�a�WZ
Q�HMSLFZULYZQ�GKYPZQ�NDWDSRQRXPHYQZQ��WRLDXYWKa�KM[LYZVHQ�WR��NRLQR�Q�WK
a��$VLYDa�GLD��WDY[HZa����������ÚÚ$XMWRNUDYWZU�.DL
VDU�0DYUNRa�$XMUKYOLRa��$QWZQL
QRa�6HEDVWRYa���$UPHYQLRa��DMUFLHUHX�a�PHYJLVWRa��GKPDUFLNK
a�HM[RXVLYDa�WR��SHYPSWRQ�NDL��WR��GHYNDWRQ��X^SDWRa�WR��WULYWRQ��WZ
��NRLQZ
��WK
a��$VLYDa�FDLYUHLQ����������HMJZ��PH�Q�RL?G��R^WL�NDL��WRL
a�THRL
a�HMSLPHOHYa�HMVWL�PK��ODQTDYQHLQ�WRX�a�WRLRXYWRXa��SROX��JD�U�PD
OORQ�HMNHL
QRL�NRODYVDLHQ�D@Q�WRX�a�PK����������ERXORPHYQRXa�DXMWRL
a�SURVNXQHL
Q�K@�X-PHL
a��RX`a�HLMa�WDUDFK�Q�HMPEDYOOHWH��EHEDLRX
QWHa�WK�Q�JQZYPKQ�DXMWZ
Q�K^QSHU�H>FRXVLQ��Z-a�DMTHYZQ�NDWKJRURX
QWHa��HL>K�G��D@Q�NDMNHLYQRLa�DL-UHWR�Q�WZ
��GRNHL
Q�NDWKJRURXPHYQRLa�WHTQDYQDL�PD
OORQ�K@�]K
Q�X-SH�U�WRX
�RLMNHLYRX�THRX
��R^THQ�NDL��QLNZ
VL��SURL!HYPHQRL�WD�a�H-DXWZ
Q�\XFD�a�K>SHU�SHL����������TRYPHQRL�RL_a�DM[LRX
WH�SUDYWWHLQ�DXMWRXYa��SHUL��GH��WZ
Q�VHLVPZ
Q�WZ
Q�JHJRQRYWZQ�NDL��JLQRPHYQZQ��RXMN�D>WRSRQ�X-PD
a�X-SRPQK
VDL�DMTXPRX
QWDa�PH�Q�R^WDQ�SHU�Z?VLQ��SDUDEDYOORQWDa�GH��WD��K-PHYWHUD���������SUR�a�WD��HMNHLYQZQ��RL`�PH�Q�RX?Q�HXMSDUUKVLDVWRYWHURL�JLYQRQWDL�SUR�a�WR�Q�THRYQ��X-PHL
a�GH��SDUD��SDYQWD�WR�Q�FURYQRQ�NDT��R`Q�DMJQRHL
Q�GRNHL
WH��WZ
Q�WH�THZ
Q�WZ
Q�D>OOZQ�DMPHOHL
WH�NDL��WK
a�TUK�VNHLYDa�WK
a�SHUL��WR�Q�DMTDYQDWRQ��R`Q�GK��WRX�a�&ULVWLDQRX�a�TUK�VNHXYRQWDa�HMODXYQHWH���������NDL��GLZYNHWH�H^Za�TDQDYWRX��X-SH�U�GH��WZ
Q�WRLRXYWZQ�K>GK�NDL��SROORL��WZ
Q�SHUL��WD�a�HMSDUFLYDa�K-JHPRYQZQ�NDL��WZ
��THLRWDYWZ��K-PZ
Q�H>JUD\DQ�SDWULY��RL_a�NDL��DMQWHYJUD\HQ�PKGH�Q�HMQRFOHL
Q�WRL
a�WRLRXY��WRLa��HLM�PK��HMPIDLYQRLQWRY�WL�SHUL��WK�Q�w5ZPDLYZQ�K-JHPRQLYDQ�HMJFHL��URX
QWHa��NDL��HMPRL��GH��SHUL��WZ
Q�WRLRXYWZQ�SROORL��HMVKYPDQDQ����������RL_a�GK��NDL��DMQWHYJUD\D�NDWDNRORXTZ
Q�WK
��WRX
�SDWUR�a�JQZYPK���HLM�GHY�WLa�HMSLPHYQRL�WLQD��WZ
Q�WRLRXYWZQ�HLMa�SUDYJPDWD�IHYUZQ�Z-a�GK��WRLRX
WRQ��HMNHL
QRa�R-�NDWDIHURYPHQRa�DMSROHOXYVTZ�WRX
�HMJNOKYPDWRa�NDL��HMD�Q�IDLYQKWDL�WRLRX
WRa�Z>Q��R-�GH��NDWDIHYUZQ�H>QRFRa�H>VWDL�GLYNKa��SURHWHYTK�HMQ��(IHYVZ��HMQ�WZ
��NRLQZ
��WK
a��$VLYDVÚÚ��WRXYWRLa�RX^WZ�FZUKYVDVLQ�HMSLPDUWXUZ
Q�0HOLYWZQ��WK
a�HMQ�6DYU�
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�GHVLQ�HMNNOKVLYDa�HMSLYVNRSRa�NDW��DXMWR��JQZUL]RYPHQRa�WRX
�FURYQRX��GK
ORYa�HMVWLQ�HMN�WZ
Q�HLMUKPHYQZQ�DXMWZ
��HMQ�K_��SHSRLYKWDL�SUR�a�DXMWRNUDY����������WRUD�2XMK
URQ�X-SH�U�WRX
�NDT��K-PD
a�GRYJPDWRa�DMSRORJLYD������������(SL��GH��WZ
Q�GKORXPHYQZQ���$QLNKYWRX�WK
a�w5ZPDLYZQ�HMNNOKVLYDa�K-JRXPHYQRX��3ROXYNDUSRQ�H>WL�SHULRYQWD�WZ
��ELYZ��JHQHYVTDL�WH�HMSL��w5ZYPKa�NDL��HLMa�R-PLOLYDQ�WZ
���$QLNKYWZ��HMOTHL
Q�GLDY�WL�]KYWKPD�SHUL����������WK
a�NDWD��WR��SDYVFD�K-PHYUDa�(LMUKQDL
Ra�L-VWRUHL
��NDL��D>OOKQ�GH��R-�DXMWR�a�SHUL��WRX
�3ROXNDYUSRX�SDUDGLYGZVLQ�GLKYJKVLQ��K`Q�DMQDJ��NDL
RQ�WRL
a�SHUL��DXMWRX
�GKORXPHYQRLa�HMSLVXQDY\DL��RX^WZa�H>FRXVDQ��$32�728�75,728�7:1�3526�7$6�$,5(6(,6�(,5+1$,28���������ÚÚ.DL��3ROXYNDUSRa�GH��RXM�PRYQRQ�X-SR��DMSRVWRYOZQ�PDTKWHXTHL�a�NDL��VXQDQDVWUDIHL�a�SROORL
a�WRL
a�WR�Q�NXYULRQ�H-RUDNRYVLQ��DMOOD��NDL��X-SR��DMSRVWRYOZQ�NDWDVWDTHL�a�HLMa�WK�Q��$VLYDQ�HMQ�WK
��HMQ�6PXYUQK��HMNNOKVLYD��HMSLYVNRSRa��R`Q�NDL��K-PHL
a�H-RUDYNDPHQ�HMQ�WK
��SUZYWK����������K-PZ
Q�K-OLNLYD���HMSL��SROX��JD�U�SDUHYPHLQHQ�NDL��SDYQX�JKUDOHYRa�HMQGRY[Za�NDL��HMSLIDQHYVWDWD�PDUWXUKYVDa��HM[K
OTHQ�WRX
�ELYRX���WDX
WD�GLGDY[Da�DMHL��D`�NDL��SDUD��WZ
Q�DMSRVWRYOZQ�H>PDTHQ��D`�NDL����������K-�HMNNOKVLYD�SDUDGLYGZVLQ��D`�NDL��PRYQD�HMVWL�Q�DMOKTK
��PDUWXURX
VL�WRXYWRLa�DL-�NDWD��WK�Q��$VLYDQ�HMNNOKVLYDL�SD
VDL�NDL��RL-�PHYFUL�QX
Q�GLDGHGHJPHYQRL�WR�Q�3ROXYNDUSRQ��SROOZ
��DM[LRSLVWRYWHURQ�NDL��EHEDLRY��WHURQ�DMOKTHLYDa�PDYUWXUD�R>QWD�2XMDOHQWLYQRX�NDL��0DUNLYZQRa�NDL��WZ
Q�ORLSZ
Q�NDNRJQZPRYQZQ��R`a�NDL��HMSL���$QLNKYWRX�HMSLGKPKYVDa�WK
��w5ZYPK���SROORX�a�DMSR��WZ
Q�SURHLUKPHYQZQ�DL-UHWLNZ
Q�HMSHYVWUH\HQ�HLMa�WK�Q�HMNNOKVLYDQ�WRX
�THRX
��PLYDQ�NDL��PRYQKQ�WDXYWKQ�DMOKYTHLDQ�NKUXY[Da�X-SR��WZ
Q�DMSRVWRYOZQ�SDUHLOKIHYQDL�WK�Q�X-SR��WK
a�HMNNOKVLYDa���������SDUDGHGRPHYQKQ��NDL��HLMVL�Q�RL-�DMNKNRRYWHa�DXMWRX
�R^WL��,ZDYQQKa�R-�WRX
�NXULYRX�PDTKWK�a�HMQ�WK
���(IHYVZ��SRUHXTHL�a�ORXYVDVTDL�NDL��LMGZ�Q�H>VZ�.KYULQTRQ�HM[KYODWR�WRX
�EDODQHLYRX�PK��ORXVDYPHQRa��DMOO��HMSHLSZYQ��IXYJZPHQ��PK��NDL��WR��EDODQHL
RQ�VXPSHYVK���H>QGRQ�R>QWRa���������.KULYQTRX�WRX
�WK
a�DMOKTHLYDa�HMFTURX
��NDL��DXMWR�a�GH��R-�3ROXYNDUSRa�0DUNLYZQLY�SRWH�HLMa�R>\LQ�DXMWZ
��HMOTRYQWL�NDL��IKYVDQWL��HMSLJLYQZVNH�K-PD
a��DMSHNULYTK��HMSLJLQZYVNZ�HMSLJLQZYVNZ�WR�Q�SUZWRYWRNRQ�WRX
�VDWDQD
��WRVDXYWKQ�RL-�DMSRYVWRORL�NDL��RL-�PDTKWDL��DXMWZ
Q�H>VFRQ�HXMODYEHLDQ�SUR�a�WR��PKGH��PHYFUL�ORYJRX�NRLQZQHL
Q�WLQL��WZ
Q�SDUDFD��UDVVRYQWZQ�WK�Q�DMOKYTHLDQ��Z-a�NDL��3DX
ORa�H>IKVHQ��DL-UHWLNR�Q
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�D>QTUZSRQ�PHWD��PLYDQ�NDL��GHXWHYUDQ�QRXTHVLYDQ�SDUDLWRX
��HLMGZ�a�R^WL�HM[HYVWUDSWDL�R-�WRLRX
WRa�NDL��D-PDUWDYQHL�Z@Q�DXMWRNDWDYNULWRa����������H>VWLQ�GH��NDL��HMSLVWROK��3ROXNDYUSRX�SUR�a�)LOLSSKVLYRXa�JHJUDP��PHYQK�L-NDQZWDYWK��HM[�K_a�NDL��WR�Q�FDUDNWK
UD�WK
a�SLYVWHZa�DXMWRX
�NDL��WR��NKYUXJPD�WK
a�DMOKTHLYDa�RL-�ERXORYPHQRL�NDL��IURQWLY]RQWHa�WK
a�H-DXWZ
Q�VZWKULYDa�GXYQDQWDL�PDTHL
QÚÚ����������WDX
WD�R-�(LMUKQDL
Ra��R-�JHY�WRL�3ROXYNDUSRa�HMQ�WK
��GKOZTHLYVK��SUR�a�)LOLSSKVLYRXa�DXMWRX
�JUDIK
���IHURPHYQK��HLMa�GHX
UR��NHYFUKWDLY�WLVLQ�PDUWXULYDLa�DMSR��WK
a�3HYWURX�SURWHYUDa�HMSLVWROK
a������������$QWZQL
QRQ�PH�Q�GK��WR�Q�(XMVHEK
�NOKTHYQWD��HLMNRVWR�Q�NDL��GHXYWH��URQ�H>WRa�WK
a�DMUFK
a�GLDQXYVDQWD��0DYUNRa�$XMUKYOLRa�2XMK
URa��R-�NDL���$QWZQL
QRa��XL-R�a�DXMWRX
��VX�Q�NDL��/RXNLYZ��DMGHOIZ
��GLDGHYFHWDL����������HMQ�WRXYWZ��GH��R-�3ROXYNDUSRa�PHJLYVWZQ�WK�Q��$VLYDQ�DMQDTRUXEK��VDYQWZQ�GLZJPZ
Q�PDUWXULYZ��WHOHLRX
WDL��DMQDJNDLRYWDWRQ�G��DXMWRX
�WR��WHYORa�HMJJUDYIZa�H>WL�IHURYPHQRQ�K-JRX
PDL�GHL
Q�PQKYPK��WK
VGH���������WK
a�L-VWRULYDa�NDWDTHYVTDL��H>VWLQ�GH��K-�JUDIK��HMN�SURVZYSRX�K_a�DXMWR�a�HMNNOKVLYDa�K-JHL
WR��WDL
a�NDWD��WRYSRQ�SDURLNLYDLa�WD��NDW��DXMWR�Q�DMSRVKPDLYQRXVD�GLD��WRXYWZQ����������ÚÚw+�HMNNOKVLYD�WRX
�THRX
�K-�SDURLNRX
VD�6PXYUQDQ�WK
��HMNNOKVLYD��WRX
�THRX
�WK
��SDURLNRXYVK��HMQ�)LORPKOLYZ��NDL��SDYVDLa�WDL
a�NDWD��SDYQWD�WRYSRQ�WK
a�D-JLYDa�NDTROLNK
a�HMNNOKVLYDa�SDURLNLYDLa�H>OHRa�HLMUKYQK�NDL��DMJDYSK�THRX
�SDWUR�a�NDL��NXULYRX�K-PZ
Q��,KVRX
�&ULVWRX
�SOKTXQTHLYK��HMJUDY\DPHQ�X-PL
Q��DMGHOIRLY��WD��NDWD��WRX�a�PDUWX��UKYVDQWDa�NDL��WR�Q�PDNDYULRQ�3ROXYNDUSRQ��R^VWLa�Z^VSHU�HMSLVIUD��JLYVDa�GLD��WK
a�PDUWXULYDa�DXMWRX
�NDWHYSDXVH�WR�Q�GLZJPRYQÚÚ����������WRXYWRLa�H-[K
a�SUR��WK
a�DMPIL��WRX
�3ROXNDYUSRX�GLKJKYVHZa�WD��NDWD��WRX�a�ORLSRX�a�DMQLVWRURX
VL�PDYUWXUDa��RL^Da�HMQVWDYVHLa�SUR�a�WD�a�DMOJKGRYQDa�HMQHGHLY[DQWR��GLDJUDYIRQWHa��NDWDSOK
[DL�JDYU�IDVL�WRX�a�HMQ�NXYNOZ��SHULHVWZ
WDa��THZPHYQRXa�WRWH��PH�Q�PDYVWL[L�PHYFUL�NDL��WZ
Q�HMQGRWDYWZ�IOHEZ
Q�NDL��DMUWKULZ
Q�NDWD[DLQRPHYQRXa��Z-a�K>GK�NDL��WD��HMQ�PXFRL
a�DMSRYUUKWD�WRX
�VZYPDWRa�VSODYJFQD�WH�DXMWZ
Q�NDL��PHYOK�NDWRSWHXYHVTDL��WRWH��GH��WRX�a�DMSR��TDODYWWKa�NKYUXNDa�NDLY�WLQDa�RM[HL
a�RMEHOLYVNRXa�X-SRVWUZQQXPHYQRXa��NDL��GLD��SDQWR�a�HL>GRXa�NRODYVHZQ�NDL��EDVDYQZQ�SURL!RYQWDa�NDL��WHYORa�TKUVL�Q���������HLMa�ERUD�Q�SDUDGLGRPHYQRXa��PDYOLVWD�GH��L-VWRURX
VLQ�GLDSUHY\DL
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�WR�Q�JHQQDLRYWDWRQ�*HUPDQLNRYQ��X-SRUUZQQXYQWD�VX�Q�THLYD��FDYULWL�WK�Q�H>PIXWRQ�SHUL��WR�Q�TDYQDWRQ�WRX
�VZYPDWRa�GHLOLYDQ��ERXORPHYQRX�JHY�WRL�WRX
�DMQTXSDYWRX�SHLYTHLQ�DXMWR�Q�SUREDOORPHYQRX�WH�WK�Q�K-OLNLYDQ�NDL��DMQWLERORX
QWRa�NRPLGK
��QHYRQ�R>QWD�NDL��DMNPDL
RQ�RL?NWRQ�H-DXWRX
�ODEHL
Q��PK��PHOOK
VDL��SURTXYPZa�G��HMSLVSDYVDVTDL�HLMa�H-DXWR�Q�WR��TKULYRQ��PRYQRQ�RXMFL��ELDVDYPHQRQ�NDL��SDUR[XYQDQWD��Z-a���������D@Q�WDYFLRQ�WRX
�DMGLYNRX�NDL��DMQRYPRX�ELYRX�DXMWZ
Q�DMSDOODJHLYK��WRXY��WRX�G��HMSL��WZ
��GLDSUHSHL
�TDQDYWZ��WR��SD
Q�SOK
TRa�DMSRTDXPDYVDQ�WK
a�DMQGUHLYDa�WR�Q�THRILOK
�PDYUWXUD�NDL��WK�Q�NDTRYORX�WRX
�JHYQRXa�WZ
Q�&ULVWLDQZ
Q�DMUHWKYQ��DMTURYZa�HMSLERD
Q�D>U[DVTDL��DL?UH�WRX�a���������DMTHYRXa��]KWHLYVTZ�3ROXYNDUSRa��NDL��GK��SOHLYVWKa�HMSL��WDL
a�ERDL
a�JHQRPHYQKa�WDUDFK
a��)UXYJD�WLQD��WR��JHYQRa��.RYL!QWRQ�WRX>QRPD��QHZVWL��HMN�WK
a�)UXJLYDa�HMSLVWDYQWD��LMGRYQWD�WRX�a�TK
UDa�NDL��WD�a�HMSL��WRXYWRLa�DMSHLODYa��NDWDSWK
[DL�WK�Q�\XFK�Q�PDODNLVTHYQWD���������NDL��WHYORa�WK
a�VZWKULYDa�HMQGRX
QDL��HMGKYORX�GH��WRX
WRQ�R-�WK
a�SURHLUKPHYQKa�JUDIK
a�ORYJRa�SURSHWHYVWHURQ�DMOO��RXM�NDW��HXMODY��EHLDQ�HMSLSKGK
VDL�WZ
��GLNDVWKULYZ��VX�Q�H-WHYURLa��D-ORYQWD�G��RX?Q�R^PZa�NDWDIDQH�a�X-SRYGHLJPD�WRL
a�SD
VLQ�SDUDVFHL
Q��R^WL�PK��GHYRL�WRL
a�WRLRXYWRLa�U-L\RNLQGXYQZa�NDL��DMQHXODEZ
a�HMSLWROPD
Q��DMOOD����������WDXYWK��PH�Q�HL?FHQ�SHYUDa�WD��NDWD��WRXYWRXa��WRYQ�JH�PK�Q�TDXPDVLZY��WDWRQ�3ROXYNDUSRQ�WD��PH�Q�SUZ
WD�WRXYWZQ�DMNRXYVDQWD�DMWDYUDFRQ�PHL
QDL��HXMVWDTH�a�WR��K?TRa�NDL��DMNLYQKWRQ�IXODY[DQWD��ERXYOHVTDLY�WH�DXMWRX
�NDWD��SRYOLQ�SHULPHYQHLQ��SHLVTHYQWD�JH�PK�Q�DMQWLERORX
VL�WRL
a�DMPI��DXMWR�Q�NDL��Z-a�D@Q�X-SH[HYOTRL�SDUDNDORX
VL��SURHOTHL
Q�HLMa�RXM�SRYUUZ�GLHVWZ
WD�WK
a�SRYOHZa�DMJUR�Q�GLDWULYEHLQ�WH�VX�Q�RMOLYJRLa�HMQWDX
TD��QXYNWZU�NDL��PHT��K-PHYUDQ�RX>WL�H^WHURQ�SUDYWWRQWD�K@�WDL
a�SUR�a�WR�Q�NXYULRQ�GLDNDUWHURX
QWD�HXMFDL
a��GL��Z_Q�GHL
VTDL�NDL��L-NHWHXYHLQ�HLMUKYQKQ�HM[DLWRXYPHQRQ�WDL
a�DMQD��SD
VDQ�WK�Q�RLMNRXPHYQKQ����������HMNNOKVLYDLa��WRX
WR�JD�U�NDL��HL?QDL�HMN�WRX
�SDQWR�a�DXMWZ
��VXYQKTHa�����������NDL��GK��HXMFRYPHQRQ��HMQ�RMSWDVLYD��WULZ
Q�SURYWHURQ�K-PHUZ
Q�WK
a�VXOOKY\HZa�QXYNWZU�LMGHL
Q�WR��X-SR��NHIDOK
a�DXMWZ
��VWUZ
PD�DMTURYZa�RX^WZa�X-SR��SXUR�a�IOHFTH�Q�GHGDSDQK
VTDL��H>[XSQRQ�G��HMSL��WRXYWZ��JHQRYPHQRQ��HXMTX�a�X-IHUPKQHX
VDL�WRL
a�SDURX
VL�WR��IDQHYQ��PRYQRQ�RXMFL��WR��PHYOORQ�SURTHVSLYVDQWD�VDIZ
a�WH�DMQHLSRYQWD�WRL
a�DMPI��DXMWR�Q�R^WL�GHYRL�DXMWR�Q�GLD��&ULVWR�Q�SXUL��WK�Q�]ZK�Q�PHWDOODY[DL�
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����������HMSLNHLPHYQZQ�GK��RX?Q�VX�Q�SDYVK��VSRXGK
��WZ
Q�DMQD]KWRXYQWZQ�DXMWRYQ��DX?TLa�X-SR��WK
a�WZ
Q�DMGHOIZ
Q�GLDTHYVHZa�NDL��VWRUJK
a�HMNEHELDV��PHYQRQ�PHWDEK
QDLY�IDVLQ�HMI��H^WHURQ�DMJURYQ��H>QTD�PHW��RXM�SOHL
VWRQ�WRX�a�VXQHODXYQRQWDa�HMSHOTHL
Q��GXYR�GH��WZ
Q�DXMWRYTL�VXOODEHL
Q�SDLYGZQ��Z_Q�TDYWHURQ�DLMNLVDPHYQRXa�HMSLVWK
QDL�GL��DXMWRX
�WK
��WRX
����������3ROXNDYUSRX�NDWDJZJK
���RM\H��GH��WK
a�Z^UDa�HMSHOTRYQWDa��DXMWR�Q�PH�Q�HX-UHL
Q�HMQ�X-SHUZY�Z��NDWDNHLYPHQRQ��R^THQ�GXQDWR�Q�R@Q�DXMWZ
��HMI��H-WHYUDQ�PHWDVWK
QDL�RLMNLYDQ��PK��EHERXOK
VTDL��HLMSRYQWD��WR�����������THYOKPD�WRX
�THRX
�JLQHYVTZ��NDL��GK��PDTZ�Q�SDURYQWDa��Z-a�R-�ORYJRa�IKVLY��NDWDED�a�DXMWRL
a�GLHOHY[DWR�HX?�PDYOD�IDLGUZ
��NDL��SUDRWDYWZ��SURVZYSZ���Z-a�NDL��TDX
PD�GRNHL
Q�R-UD
Q�WRX�a�SDYODL�WRX
����������DMQGUR�a�DMJQZ
WDa��HMQDSREOHYSRQWDa�WZ
��WK
a�K-OLNLYDa�DXMWRX
�SDODLZ
��NDL��WZ
��VHPQZ
��NDL��HXMVWDTHL
�WRX
�WURYSRX��NDL��HLM�WRVDXYWK�JHYQRLWR����������VSRXGK��X-SH�U�WRX
�WRLRX
WRQ�VXOOKITK
QDL�SUHVEXYWKQ��R-�G��RXM�PHOOKYVDa�HXMTHYZa�WUDYSH]DQ�DXMWRL
a�SDUDWHTK
QDL�SURVWDYWWHL��HL?WD�WURIK
a�DMITRYQRX�PHWDODEHL
Q�DM[LRL
��PLYDQ�WH�Z^UDQ��Z-a�D@Q�SURVHXY[RLWR�DMGHZ
a��SDU��DXMWZ
Q�DLMWHL
WDL��HMSLWUH\DYQWZQ�GH��DMQDVWD�a�KX>FHWR��H>PSOHZa�WK
a�FDYULWRa�Z@Q�WRX
�NXULYRX��Z-a�HMNSOKYW��WHVTDL�WRX�a�SDURYQWDa�HXMFRPHYQRX�DXMWRX
�DMNURZPHYQRXa�SROORXYa�WH�DXMWZ
Q�PHWDQRHL
Q�K>GK�HMSL��WZ
��WRLRX
WRQ�DMQDLUHL
VTDL�PHYOOHLQ�VHPQR�Q����������NDL��THRSUHSK
�SUHVEXYWKQ��HMSL��WRXYWRLa�K-�SHUL��DXMWRX
�JUDIK��NDWD��OHY[LQ�Z_GHY�SZa�WD��H-[K
a�WK
a�L-VWRULYDa�H>FHL��ÚÚHMSHL��GHY�SRWH�NDWHYSDXVH�WK�Q�SURVHXFK�Q�PQKPRQHXYVDa�D-SDYQ��WZQ�NDL��WZ
Q�SZYSRWH�VXPEHEOKNRYWZQ�DXMWZ
���PLNUZ
Q�WH�NDL��PHJDYOZQ��HMQGRY[ZQ�WH�NDL��DMGRY[ZQ��NDL��SDYVKa�WK
a�NDWD��WK�Q�RLMNRXPHYQKQ�NDTROLNK
a�HMNNOKVLYDa��WK
a�Z^UDa�HMOTRXYVKa�WRX
�HM[LHYQDL��R>QZ��NDTLYVDQWHa�DXMWR�Q�K>JDJRQ�HLMa�WK�Q�SRYOLQ��R>QWRa�VDEEDYWRX�PHJDYORX��NDL��X-SKYQWD�DXMWZ
��R-�HLMUKYQDUFRa�w+UZY�GKa�NDL��R-�SDWK�U�DXMWRX
�1LNKYWKa��RL`�NDL��PHWDTHYQWHa�DXMWR�Q�HLMa�WR��R>FKPD������������H>SHLTRQ�SDUDNDTH]RYPHQRL�NDL��OHYJRQWHa��WLY�JD�U�NDNRYQ�HMVWLQ�HLMSHL
Q��NXYULRa�.DL
VDU��NDL��TX
VDL�NDL��GLDVZY�]HVTDLe�R`�GH��WD��PH�Q�SUZ
WD����������RXMN�DMSHNULYQDWR��HMSLPHQRYQWZQ�GH��DXMWZ
Q��H>IK��RXM�PHYOOZ�SUDYWWHLQ�R`�VXPERXOHXYHWHY�PRL��RL`�GH��DMSRWXFRYQWHa�WRX
�SHL
VDL�DXMWRYQ��GHLQD��U-KYPDWD�H>OHJRQ�NDL��PHWD��VSRXGK
a�NDTKY�URXQ��Z-a�NDWLRYQWD�DMSR��WRX
�RMFKYPDWRa�DMSRVX
UDL�WR��DMQWLNQKYPLRQ��DMOOD��JD�U�PK��HMSL�
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�VWUDIHLYa��RL_D�PKGH�Q�SHSRQTZYa��SURTXYPZa�PHWD��VSRXGK
a�HMSR�����������UHXYHWR��DMJRYPHQRa�HLMa�WR��VWDYGLRQ��TRUXYERX�GH��WKOLNRXYWRX�R>QWRa�HMQ�WZ
��VWDGLYZ���Z-a�PKGH��SROORL
a�DMNRXVTK
QDL��WZ
��3ROXNDYUSZ��HLMVLRYQWL�HLMa�WR��VWDYGLRQ�IZQK��HM[�RXMUDQRX
�JHYJRQHQ��L>VFXH��3ROXYNDUSH��NDL��DMQGULY]RX��NDL��WR�Q�PH�Q�HLMSRYQWD�RXMGHL�a�HL?GHQ�����������WK�Q�GH��IZQK�Q�WZ
Q�K-PHWHYUZQ�SROORL��K>NRXVDQ��SURVDFTHYQWRa�RX?Q�DXMWRX
��TRYUXERa�K?Q�PHYJDa�DMNRXVDYQWZQ�R^WL�3ROXYNDUSRa�VXQHLYOKSWDL��ORLSR�Q�RX?Q�SURVHOTRYQWD�DMQKUZYWD�R-�DMQTXYSDWRa�HLM�DXMWR�a�HL>K�3ROXYNDUSRa��NDL��R-PRORJKYVDQWRa��H>SHLTHQ�DMUQHL
VTDL��OHYJZQ��DLMGHYVTKWLY�VRX�WK�Q�K-OLNLYDQ��NDL��H^WHUD�WRXYWRLa�DMNRYORXTD��D`�VXYQKTHa�DXMWRL
a�HMVWL�OHYJHLQ��R>PRVRQ�WK�Q�.DLYVDURa�WXYFKQ�����������PHWDQRYKVRQ��HL?SRQ��DL?UH�WRX�a�DMTHYRXa��R-�GH��3ROXYNDUSRa�HMPEULTHL
�WZ
��SURVZYSZ��HLMa�SDYQWD�WR�Q�R>FORQ�WR�Q�HMQ�WZ
��VWDGLYZ��HMPEOHY\Da��HMSLVHLYVDa�DXMWRL
a�WK�Q�FHL
UD�VWHQDY[Da�WH�NDL��DMQDEOHY\Da�HLMa�WR�Q����������RXMUDQRYQ��HL?SHQ��DL?UH�WRX�a�DMTHYRXa��HMJNHLPHYQRX�GH��WRX
�K-JRXPHYQRX�NDL��OHYJRQWRa��R>PRVRQ��NDL��DMSROXYVZ�VH��ORLGRYUKVRQ�WR�Q�&ULVWRYQ��H>IK�R-�3ROXYNDUSRa��RMJGRKYNRQWD�NDL��H`[�H>WK�GRXOHXYZ�DXMWZ
���NDL��RXMGHYQ�PH�KMGLYNKVHQ��NDL��SZ
a�GXYQDPDL�EODVIKPK
VDL�WR�Q�EDVLOHYD����������PRX��WR�Q�VZYVDQWDY�PHe�HMSLPHYQRQWRa�GH��SDYOLQ�DXMWRX
�NDL��OHYJRQWRa��R>PRVRQ�WK�Q�.DLYVDURa�WXYFKQ��R-�3ROXYNDUSRa��HLM�NHQRGR[HL
a��IKVLYQ��L^QD�RMPRYVZ�WK�Q�.DLYVDURa�WXYFKQ��Z-a�OHYJHLa�SURVSRLRXYPHQRa�DMJQRHL
Q�R^VWLa�HLMPLY��PHWD��SDUUKVLYDa�D>NRXH��&ULVWLDQRYa�HLMPL��HLM�GH��THYOHLa�WR�Q�WRX
�&ULVWLDQLVPRX
�PDTHL
Q�ORYJRQ��GR�a�K-PHYUDQ����������NDL��D>NRXVRQ��H>IK�R-�DMQTXYSDWRa��SHL
VRQ�WR�Q�GK
PRQ��3ROXY��NDUSRa�H>IK��VH��PH�Q�NDL��ORYJRX�KM[LYZND��GHGLGDYJPHTD�JD�U�DMUFDL
a�NDL��HM[RXVLYDLa�X-SR��THRX
�WHWDJPHYQDLa�WLPK�Q�NDWD��WR��SURVK
NRQ�WK�Q�PK��EODYSWRXVDQ�K-PD
a�DMSRQHYPHLQ��HMNHLYQRXa�GH��RXMN�DM[LYRXa�K-JRX
PDL����������WRX
�DMSRORJHL
VTDL�DXMWRL
a��R-�G��DMQTXYSDWRa�HL?SHQ��TKULYD�H>FZ��WRXYWRLa�VH�SDUDEDOZ
��HMD�Q�PK��PHWDQRKYVK�a��R`�GH��HL?SHQ��NDYOHL��DMPHWDYTHWRa�JD�U�K-PL
Q�K-�DMSR��WZ
Q�NUHLWWRYQZQ�HMSL��WD��FHLYUZ�PHWDY��QRLD��NDOR�Q�GH��PHWDWLYTHVTDL�DMSR��WZ
Q�FDOHSZ
Q�HMSL��WD��GLYNDLD�����������R`�GH��SDYOLQ�SUR�a�DXMWRYQ��SXULY�VH�SRLKYVZ�GDPDVTK
QDL��HMD�Q�WZ
Q�TKULYZQ�NDWDIURQK
�a��HMD�Q�PK��PHWDQRKYVK�a��3ROXYNDUSRa�HL?SHQ��SX
U�DMSHLOHL
a�SUR�a�Z^UDQ�NDLRYPHQRQ�NDL��PHW��RMOLYJRQ�VEHQQXYPHQRQ��DMJQRHL
a�JD�U�WR��WK
a�PHOORXYVKa�NULYVHZa�NDL��DLMZQLYRX�NRODYVHZa
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����������WRL
a�DMVHEHYVL�WKURXYPHQRQ�SX
U��DMOOD��WLY�EUDGXYQHLVe�IHYUH�R`�ERXYOHL��WDX
WD�GH��NDL��H^WHUD�SOHLYRQD�OHYJZQ��TDYUVRXa�NDL��FDUD
a�HMQHSLYPSODWR�NDL��WR��SURYVZSRQ�DXMWRX
�FDYULWRa�HMSOKURX
WR��Z^VWH�PK��PRYQRQ�PK��VXPSHVHL
Q�WDUDFTHYQWD�X-SR��WZ
Q�OHJRPHYQZQ�SUR�a�DXMWRYQ��DMOOD��WRXMQDQWLYRQ�WR�Q�DMQTXYSDWRQ�HMNVWK
QDL�SHYP\DL�WH�WR�Q�NKYUXND�NDL��HMQ�PHYVZ��WZ
��VWDGLYZ��NKUX
[DL��WUL�a�3ROXYNDUSRa�Z-PRORYJKVHQ�H-DXWR�Q�&ULVWLDQR�Q�HL?QDL��WRXYWRX�OHFTHYQWRa�X-SR��WRX
�NKYUXNRa�����������SD
Q�WR��SOK
TRa�HMTQZ
Q�WH�NDL���,RXGDLYZQ�WZ
Q�WK�Q�6PXYUQDQ�NDWRL��NRXYQWZQ�DMNDWDVFHYWZ��TXPZ
��NDL��PHJDYOK��IZQK
��HMERYD��RX_WRYa�HMVWLQ�R-�WK
a��$VLYDa�GLGDYVNDORa��R-�SDWK�U�WZ
Q�&ULVWLDQZ
Q��R-�WZ
Q�K-PH��WHYUZQ�THZ
Q�NDTDLUHYWKa��R-�SROORX�a�GLGDYVNZQ�PK��TXYHLQ�PKGH�����������SURVNXQHL
Q��WDX
WD�OHYJRQWHa��HMSHERYZQ�NDL��KMUZYWZQ�WR�Q�DMVLDYU��FKQ�)LYOLSSRQ�L^QD�HMSDIK
��WZ
��3ROXNDYUSZ��OHYRQWD��R`�GH��H>IK�PK��HL?QDL�HM[R�Q�DXMWZ
���HMSHLGK��SHSOKUZYNHL�WD��NXQKJHYVLD��WRYWH�H>GR[HQ�DXMWRL
a�R-PRTXPDGR�Q�HMSLERK
VDL�Z^VWH�]Z
QWD�WR�Q�3ROXYNDU�����������SRQ�NDWDNDX
VDL��H>GHL�JD�U�WR��WK
a�IDQHUZTHLYVKa�DXMWZ
��HMSL��WRX
�SURVNHIDODLYRX�RMSWDVLYDa�SOKUZTK
QDL��R^WH�LMGZ
Q�DXMWR��NDLRY��PHQRQ�SURVHXFRYPHQRa��HL?SHQ�HMSLVWUDIHL�a�WRL
a�PHW��DXMWRX
�SLVWRL
a�SURIKWLNZ
a��GHL
�PH�]Z
QWD�NDK
QDL��WDX
WD�RX?Q�PHWD�����������WRVRXYWRX�WDYFRXa�HMJHYQHWR�TD
WWRQ�K@�HMOHYJHWR��WZ
Q�R>FOZQ�SDUDF��UK
PD�VXQDJRYQWZQ�HMN�WZ
Q�HMUJDVWKULYZQ�NDL��HMN�WZ
Q�EDODQHLYZQ�[XYOD�NDL��IUXYJDQD��PDYOLVWD��,RXGDLYZQ�SURTXYPZa��Z-a�H>TRa�DXMWRL
a�����������HLMa�WDX
WD�X-SRXUJRXYQWZQ��DMOO��R^WH�K-�SXUD��K-WRLPDYVTK��DMSRTHY��PHQRa�H-DXWZ
��SDYQWD�WD��L-PDYWLD�NDL��OXYVDa�WK�Q�]ZYQKQ��HMSHLUD
WR�NDL��X-SROXYHLQ�H-DXWRYQ��PK��SURYWHURQ�WRX
WR�SRLZ
Q�GLD��WR��DMHL��H^NDVWRQ�WZ
Q�SLVWZ
Q�VSRXGDY]HLQ�R^VWLa�WDYFLRQ�WRX
�FUZWR�a�DXMWRX
�HMIDY\KWDL��HMQ�SDQWL��JD�U�DMJDTK
a�H^QHNHQ�SROLWHLYDa�NDL��SUR��WK
a�SROLD
a�HMNH�����������NRYVPKWR��HXMTHYZa�RX?Q�DXMWZ
��SHULHWLYTHWR�WD��SUR�a�WK�Q�SXUD�Q�K-UPRVPHYQD�R>UJDQD��PHOORYQWZQ�GH��DXMWZ
Q�NDL��SURVKORX
Q�DXMWRYQ��HL?SHQ��D>IHWHY�PH�RX^WZa��R-�JD�U�GLGRX�a�X-SRPHL
QDL�WR��SX
U�GZYVHL�NDL��FZUL�a�WK
a�X-PHWHYUDa�HMN�WZ
Q�K^OZQ�DMVIDOHLYDa�DMVNXYOWZa����������HMSLPHL
QDL�WK
��SXUD
���RL-�GH��RXM�NDTKYOZVDQ��SURVHYGKVDQ�GH��DXMWRYQ��R`�G��RMSLYVZ�WD�a�FHL
UDa�SRLKYVDa�NDL��SURVGHTHL�a�Z^VSHU�NULR�a�HMSLYVK�����������PRa��DMQDIHURYPHQRa�HMN�PHJDYORX�SRLPQLYRX�R-ORNDXYWZPD�GHNWR�Q
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�THZ
��SDQWRNUDYWRUL��HL?SHQ��R-�WRX
�DMJDSKWRX
�NDL��HXMORJKWRX
�SDLGRYa�VRX��,KVRX
�&ULVWRX
�SDWKYU��GL��RX_�WK�Q�SHUL��VH��HMSLYJQZVLQ�HLMOKY��IDPHQ��R-�THR�a�DMJJHYOZQ�NDL��GXQDYPHZQ�NDL��SDYVKa�NWLYVHZa�SDQWRYa�WH�WRX
�JHYQRXa�WZ
Q�GLNDLYZQ�RL`�]Z
VLQ�HMQZYSLRYQ�VRX��HXMORJZ
�VH�R^WL�KM[LYZVDYa�PH�WK
a�K-PHYUDa�NDL��Z^UDa�WDXYWKa��WRX
�ODEHL
Q�PHYURa�HMQ�DMULTPZ
��WZ
Q�PDUWXYUZQ�HMQ�WZ
��SRWKULYZ��WRX
�&ULVWRX
�VRX�HLMa����������DMQDYVWDVLQ�]ZK
a�DLMZQLYRX�\XFK
a�WH�NDL��VZYPDWRa�HMQ�DMITDUVLYD��SQHXYPDWRa�D-JLYRX��HMQ�RL_a�SURVGHFTHLYKQ�HMQZYSLRYQ�VRX�VKYPHURQ�HMQ�TXVLYD��SLYRQL�NDL��SURVGHNWK
���NDTZ�a�SURKWRLYPDVDa��SURIDQHUZYVDa����������NDL��SOKUZYVDa�R-�DM\HXGK�a�NDL��DMOKTLQR�a�THRYa��GLD��WRX
WR�NDL��SHUL��SDYQWZQ�VH��DLMQZ
��VH��HXMORJZ
��VH��GR[DY]Z�GLD��WRX
�DLMZQLYRX�DMUFLHUHYZa��,KVRX
�&ULVWRX
�WRX
�DMJDSKWRX
�VRX�SDLGRYa��GL��RX_�VRL�VX�Q�DXMWZ
��HMQ�SQHXYPDWL�D-JLYZ��GRY[D�NDL��QX
Q�NDL��HLMa�WRX�a����������PHYOORQWDa�DLMZ
QDa��DMPKYQ��DMQDSHYP\DQWRa�GH��DXMWRX
�WR��DMPK�Q�NDL��SOKUZYVDQWRa�WK�Q�SURVHXFKYQ��RL-�WRX
�SXUR�a�D>QTUZSRL�HM[K
\DQ�WR��SX
U��PHJDYOKa�GH��HMNODP\DYVKa�IORJR�a�TDX
PD�HL>GRPHQ�RL_a�LMGHL
Q�HMGRYTK��RL`�NDL��HMWKUKYTKVDQ�HLMa�WR��DMQDJJHL
ODL�WRL
a�ORLSRL
a����������WD��JHQRYPHQD��WR��JD�U�SX
U�NDPDYUDa�HL?GRa�SRLK
VDQ�Z^VSHU�RMTRYQKa�SORLYRX�X-SR��SQHXYPDWRa�SOKURXPHYQKa��NXYNOZ��SHULHWHLYFLVH�WR��VZ
PD�WRX
�PDYUWXURa��NDL��K?Q�PHYVRQ�RXMF�Z-a�VD�U[�NDLRPHYQK��DMOO�����������Z-a�FUXVR�a�NDL��D>UJXURa�HMQ�NDPLYQZ��SXURXYPHQRa��NDL��JD�U�HXMZGLYDa�WRVDXYWKa�DMQWHODERYPHTD�Z-a�OLEDQZWRX
�SQHYRQWRa�K@�D>OORX�WLQR�a����������WZ
Q�WLPLYZQ�DMUZPDYWZQ��SHYUDa�JRX
Q�LMGRYQWHa�RL-�D>QRPRL�PK��GXQDYPHQRQ�WR��VZ
PD�X-SR��WRX
�SXUR�a�GDSDQKTK
QDL��HMNHYOHXVDQ����������SURVHOTRYQWD�DXMWZ
��NRPIHYNWRUD�SDUDEX
VDL�[LYIRa��NDL��WRX
WR�SRLKY��VDQWRa��HM[K
OTHQ�SOK
TRa�DL^PDWRa��Z^VWH�NDWDVEHYVDL�WR��SX
U�NDL��TDXPDYVDL�SDYQWD�WR�Q�R>FORQ�HLM�WRVDXYWK�WLa�GLDIRUD��PHWD[X��WZ
Q�WH�DMSLYVWZQ�NDL��WZ
Q�HMNOHNWZ
Q��Z_Q�HL_a�NDL��RX_WRa�JHYJRQHQ�R-�TDXPD��VLZYWDWRa�HMQ�WRL
a�NDT��K-PD
a�FURYQRLa�GLGDYVNDORa�DMSRVWROLNR�a�NDL��SURIKWLNR�a�JHQRYPHQRa�HMSLYVNRSRa�WK
a�HMQ�6PXYUQK��NDTR��OLNK
a�HMNNOKVLYDa��SD
Q�JD�U�U-K
PD�R`�DMIK
NHQ�HMN�WRX
�VWRYPDWRa�DXMWRX
��NDL��HMWHOHLZYTK�NDL��WHOHLZTKYVHWDL�����������ÚÚR-�GH��DMQWLY]KORa�NDL��EDYVNDQRa�SRQKURYa��R-�DMQWLNHLYPHQRa�WZ
��JHYQHL�WZ
Q�GLNDLYZQ��LMGZ�Q�WR��PHYJHTRa�DXMWRX
�WK
a�PDUWXULYDa�NDL��WK�Q�DMS��DMUFK
a�DMQHSLYOKSWRQ�SROLWHLYDQ�HMVWHIDQZPHYQRQ�WH�WR�Q�WK
a�DMITDU�
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�VLYDa�VWHYIDQRQ�NDL��EUDEHL
RQ�DMQDQWLYUUKWRQ�DMSHQKQHJPHYQRQ��HMSHWKY��GHXVHQ�Z-a�PKGH��WR��VZPDYWLRQ�DXMWRX
�X-I��K-PZ
Q�OKITHLYK��NDLYSHU�SROOZ
Q�HMSLTXPRXYQWZQ�WRX
WR�SRLK
VDL�NDL��NRLQZQK
VDL�WZ
��D-JLYZ��DXMWRX
�VDUNLYZ���X-SHYEDORQ�JRX
Q�WLQHa�1LNKYWKQ��WR�Q�WRX
�w+UZY�GRX����������SDWHYUD��DMGHOIR�Q��GH�Ù�G��À$ONKa��HMQWXFHL
Q�WZ
��K-JHPRYQL�Z^VWH�PK��GRX
QDL�DXMWRX
�WR��VZ
PD��PKY��IKVLYQ��DMIHYQWHa�WR�Q�HMVWDXUZPHYQRQ��WRX
WRQ�D>U[ZQWDL�VHYEHLQ��NDL��WDX
WD�HL?SRQ�X-SREDORYQWZQ�NDL��HMQLVFXVDYQWZQ�WZ
Q��,RXGDLYZQ��RL`�NDL��HMWKYUKVDQ�PHOORYQWZQ�K-PZ
Q�HMN�WRX
�SXUR�a�DXMWR�Q�ODPEDYQHLQ��DMJQRRX
QWHa�R^WL�RX>WH�WR�Q�&ULVWRYQ�SRWH�NDWDOLSHL
Q�GXQKVRYPHTD��WR�Q�X-SH�U�WK
a�WRX
�SDQWR�a�NRYVPRX�WZ
Q�VZ�]RPHYQZQ�VZWKULYDa�SDTRYQWD��RX>WH�H^WHURYQ�WLQD����������VHYEHLQ��WRX
WRQ�PH�Q�JD�U�XL-R�Q�R>QWD�WRX
�THRX
�SURVNXQRX
PHQ��WRX�a�GH��PDYUWXUDa�Z-a�PDTKWD�a�NDL��PLPKWD�a�WRX
�NXULYRX�DMJDSZ
PHQ�DM[LYZa�H^QHND�HXMQRLYDa�DMQXSHUEOKYWRX�WK
a�HLMa�WR�Q�L>GLRQ�EDVLOHYD�NDL��GLGDYVNDORQ��Z_Q�JHYQRLWR�NDL��K-PD
a�VXJNRLQZQRXYa�WH�NDL��VXP�����������PDTKWD�a�JHQHYVTDL��LMGZ�Q�RX?Q�R-�H-NDWRQWDYUFKa�WK�Q�WZ
Q��,RX��GDLYZQ�JHQRPHYQKQ�ILORQHLNLYDQ��THL�a�DXMWR�Q�HMQ�PHYVZ���Z-a�H>TRa�DXMWRL
a��H>NDXVHQ��RX^WZa�WH�K-PHL
a�X^VWHURQ�DMQHORYPHQRL�WD��WLPLZYWHUD�OLYTZQ�SROXWHOZ
Q�NDL��GRNLPZYWHUD�X-SH�U�FUXVLYRQ�RMVWD
�DXMWRX
����������DMSHTHYPHTD�R^SRX�NDL��DMNRYORXTRQ�K?Q��H>QTD��Z-a�GXQDWRYQ��K-PL
Q�VXQDJRPHYQRLa�HMQ�DMJDOOLDYVHL�NDL��FDUD
��SDUHY[HL�R-�NXYULRa�HMSL��WHOHL
Q�WK�Q�WRX
�PDUWXULYRX�DXMWRX
�K-PHYUDQ�JHQHYTOLRQ�HL>a�WH�WK�Q�WZ
Q�SURKTOKNRYWZQ�PQKYPKQ�NDL��WZ
Q�PHOORYQWZQ�D>VNKVLYQ�WH�NDL�����������H-WRLPDVLYDQ��WRLDX
WD�WD��NDWD��WR�Q�PDNDYULRQ�3ROXYNDUSRQ��VX�Q�WRL
a�DMSR��)LODGHOIHLYDa�GZGHNDYWRX�HMQ�6PXYUQK��PDUWXUKYVDQ��WRa���R`VÙ�PRYQRa�X-SR��SDYQWZQ�PD
OORQ�PQKPRQHXYHWDL��Z-a�NDL��X-SR��WZ
Q�HMTQZ
Q�HMQ�SDQWL��WRYSZ��ODOHL
VTDLÚÚ�����������WD��PH�Q�GK��NDWD��WR�Q�TDXPDYVLRQ�NDL��DMSRVWROLNR�Q�3ROXYNDUSRQ�WRLRXYWRX�NDWK[LYZWR�WHYORXa��WZ
Q�NDWD��WK�Q�6PXUQDLYZQ�HMNNOKVLYDQ�DMGHOIZ
Q�WK�Q�L-VWRULYDQ�HMQ�K_��GHGKOZYNDPHQ�DXMWZ
Q�HMSLVWROK
��NDWDWH��THLPHYQZQ��HMQ�WK
��DXMWK
��GH��SHUL��DXMWRX
�JUDIK
��NDL��D>OOD�PDUWXY��ULD�VXQK
SWR�NDWD��WK�Q�DXMWK�Q�6PXYUQDQ�SHSUDJPHYQD�X-SR��WK�Q�DXMWK�Q�SHULYRGRQ�WRX
�FURYQRX�WK
a�WRX
�3ROXNDYUSRX�PDUWXULYDa��PHT��Z_Q�NDL��0KWURYGZURa�WK
a�NDWD��0DUNLYZQD�SODYQKa�SUHVEXY��WHURa�GK��HL?QDL�GRNZ
Q�SXUL��SDUDGRTHL�a�DMQKY�UKWDL��WZ
Q�JH�PK�Q
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����������WRYWH�SHULERYKWRa�PDYUWXa�HL_a�WLa�HMJQZULY]HWR�3LRYQLRa��RX_�WD�a�NDWD��PHYURa�R-PRORJLYDa�WKYQ�WH�WRX
�ORYJRX�SDUUKVLYDQ�NDL��WD�a�X-SH�U�WK
a�SLYVWHZa�HMSL��WRX
�GKYPRX�NDL��WZ
Q�DMUFRYQWZQ�DMSRORJLYDa�GLGDVNDOLNDYa�WH�GKPKJRULYDa�NDL��H>WL�WD�a�SUR�a�WRX�a�X-SRSHS��WZNRYWDa�WZ
��NDWD��WR�Q�GLZJPR�Q�SHLUDVPZ
��GH[LZYVHLa�SDUDPXTLYDa�WH�D`a�HMSL��WK
a�HL-UNWK
a�WRL
a�SDU��DXMWR�Q�HLMVDILNQRXPHYQRLa�DMGHOIRL
a�SDUHWLYTHWR��D^a�WH�HMSL��WRXYWRLa�X-SHYPHLQHQ�EDVDYQRXa��NDL��WD�a�HMSL��WDXYWDLa�DMOJKGRYQDa�NDTKOZYVHLa�WH�NDL��WK�Q�HMSL��WK
a�SXUD
a�NDUWHULYDQ�WKYQ�WH�HMI��D^SDVLQ�WRL
a�SDUDGRY[RLa�DXMWRX
�WHOHXWK�Q�SOKUHYVWDWD�����������WK
a�SHUL��DXMWRX
�JUDIK
a�SHULHFRXYVKa��WRX�a�RL_a�ILYORQ��HMSL��WDXYWKQ�DMQDSHYP\RPHQ�WRL
a�WZ
Q�DMUFDLYZQ�VXQDFTHL
VLQ�K-PL
Q�PDUWXULYRLa�HMQWHWDJPHYQKQ�����������H-[K
a�GH��NDL��D>OOZQ�HMQ�3HUJDYPZ��SRYOHL�WK
a��$VLYDa�X-SRPQKYPDWD�PHPDUWXUKNRYWZQ�IHYUHWDL��.DYUSRX�NDL��3DSXYORX�NDL��JXQDLNR�a��$JDTRQLYNKa��PHWD��SOHLYVWDa�NDL��GLDSUHSHL
a�R-PRORJLYDa�HMSLGRY[Za�WHWHOHLZPHYQZQ����������.DWD��WRXYWRXa�GH��NDL��R-�PLNUZ
��SURYVTHQ�K-PL
Q�GKOZTHL�a��,RXV��WL
QRa�GHXYWHURQ�X-SH�U�WZ
Q�NDT��K-PD
a�GRJPDYWZQ�ELEOLYRQ�DMQDGRX�a�WRL
a�GHGKOZPHYQRLa�D>UFRXVLQ��THLYZ��NDWDNRVPHL
WDL�PDUWXULYZ���ILORVRYIRX�.UKYVNHQWRa��WR�Q�IHUZYQXPRQ�G��RX_WRa�WK
��.XQLNK
��SURVKJRULYD��ELYRQ�WH�NDL��WURYSRQ�HM]KYORX��WK�Q�HMSLERXOK�Q�DXMWZ
��NDWWXYVDQWRa��HMSHLGK��SOHRQDYNLa�HMQ�GLDORYJRLa�DMNURDWZ
Q�SDURYQ��WZQ�HXMTXYQDa�DXMWRYQ��WD��QLNKWKYULD�WHOHXWZ
Q�K_a�HMSUHYVEHXHQ���������DMOKTHLYDa�GLD��WRX
�PDUWXULYRX�WRX
�NDW��DXMWR�Q�DMQHGKYVDWR��WRX
WR�GH��NDL��DXMWR�a�R-�WDL
a�DMOKTHLYDLa�ILORVRIZYWDWRa�HMQ�WK
��GHGKOZPHYQK��DMSRORJLYD��VDIZ
a�RX^WZa��Z^VSHU�RX?Q�NDL��H>PHOOHQ�R^VRQ�RX>SZ�SHUL��DXMWR�Q�VXPEKYVHVTDL��SURODEZ�Q�DMSRVKPDLYQHL�WRXYWRLa�WRL
a�U-KYPDVLQ����������ÚÚNDMJZ��RX?Q�SURVGRNZ
�X-SRY�WLQRa�WZ
Q�ZMQRPDVPHYQZQ�HMSLERXOHX��TK
QDL�NDL��[XYOZ��HMQWLQDJK
QDL�K@�ND@Q�X-SR��.UKYVNHQWRa�WRX
�DMILOR��VRYIRX�NDL��ILORNRYPSRX��RXM�JD�U�ILORYVRIRQ�HLMSHL
Q�D>[LRQ�WR�Q�D>QGUD��R^a�JH�SHUL��Z_Q�PK��HMSLYVWDWDL��GKPRVLYD��NDWDPDUWXUHL
�Z-a�DMTHYZQ�NDL��DMVHEZ
Q�&ULVWLDQZ
Q�R>QWZQ��SUR�a�FDYULQ�NDL��K-GRQK�Q�WZ
Q���������SROOZ
Q�WZ
Q�SHSODQKPHYQZQ�WRX
WR�SUDYWWZQ��HL>WH�JD�U�PK��HMQWXFZ�Q�WRL
a�WRX
�&ULVWRX
�GLGDYJPDVLQ�NDWDWUHYFHL�K-PZ
Q��SDPSRYQK��URYa�HMVWLQ�NDL��LMGLZWZ
Q�SROX��FHLYUZQ��RL`�IXODYWWRQWDL�SROODYNLa
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�SHUL��Z_Q�RXMN�HMSLYVWDQWDL��GLDOHYJHVTDL�NDL��\HXGRPDUWXUHL
Q��NDL��HLM�HMQWXFZ�Q�PK��VXQK
NHQ�WR��HMQ�DXMWRL
a�PHJDOHL
RQ�K@�VXQHL�a�SUR�a�WR��PK��X-SRSWHXTK
QDL�WRLRX
WRa�WDX
WD�SRLHL
��SROX��PD
OORQ�DMJHQQK�a���������NDL��SDPSRYQKURa��LMGLZWLNK
a�NDL��DMORYJRX�GRY[Ka�NDL��IRYERX�HMODYWWZQ�Z>Q��NDL��JD�U�SURTHYQWD�PH�NDL��HMUZWKYVDQWD�DXMWR�Q�HMUZWKYVHLa�WLQD�a�WRLDXYWDa��PDTHL
Q�NDL��HMOHYJ[DL�R^WL�DMOKTZ
a�PKGH�Q�HMSLYVWDWDL��HLMGHYQDL�X-PD
a�ERXYORPDL��NDL��R^WL�DMOKTK
�OHYJZ��HLM�PK��DMQKQHYFTKVDQ�X-PL
Q�DL-�NRLQZQLYDL�WZ
Q�ORYJZQ��H^WRLPRa�NDL��HMI��X-PZ
Q�NRLQZQHL
Q���������WZ
Q�HMUZWKYVHZQ�SDYOLQ��EDVLOLNR�Q�G��D@Q�NDL��WRX
WR�H>UJRQ�HL>K��HLM�GH��NDL��HMJQZYVTKVDQ�X-PL
Q�DL-�HMUZWKYVHLa�PRX�NDL��DL-�HMNHLYQRX�DMSRN��ULYVHLa��IDQHUR�Q�X-PL
Q�HMVWLQ�R^WL�RXMGH�Q�WZ
Q�K-PHWHYUZQ�HMSLYVWDWDL��K@�HLM�HMSLYVWDWDL��GLD��WRX�a�DMNRXYRQWDa�GH��RXM�WROPD
��OHYJHLQ��Z-a�SURYWHURQ�H>IKQ��RXM�ILORYVRIRa��DMOOD��ILORYGR[Ra�DMQK�U�GHLYNQXWDL��R^a�JH�PKGH��WR��6ZNUDWLNRYQ��DM[LHYUDVWRQ�R>Q��WLPD
�ÚÚ����������WDX
WD�PH�Q�RX?Q�R-��,RXVWL
QRa��R^WL�GH��NDWD��WK�Q�DXMWRX
�SURYUUKVLQ�SUR�a�WRX
�.UKYVNHQWRa�VXVNHXDVTHL�a�HMWHOHLZYTK��7DWLDQRYa��DMQK�U�WR�Q�SUZ
WRQ�DXMWRX
�ELYRQ�VRILVWHXYVDa�HMQ�WRL
a�w(OOKYQZQ�PDTKYPDVL�NDL��GRY[DQ�RXM�VPLNUD�Q�HMQ�DXMWRL
a�DMSHQKQHJPHYQRa�SOHL
VWDY�WH�HMQ�VXJJUDYPPDVLQ�DXMWRX
�NDWDOLSZ�Q�PQKPHL
D��HMQ�WZ
��3UR�a�¾(OOKQDa�L-VWRUHL
��OHYJZQ�Z_GH��ÚÚNDL��R-�TDXPDVLZYWDWRa��,RXVWL
QRa�RMUTZ
a�HM[HIZYQKVHQ�HMRLNHYQDL�WRX�a�SURHLUKPHYQRXa�OK�VWDL
a�ÚÚ���������HLMW��HMSHLSZYQ�WLQD�SHUL��WZ
Q�ILORVRYIZQ��HMSLOHYJHL�WDX
WD��ÚÚ.UKYVNKa�JRX
Q�R-�HMQQHRWWHXYVDa�WK
��PHJDYOK��SRYOHL�SDLGHUDVWLYD��PH�Q�SDYQWDa�X-SHUKYQHJNHQ��ILODUJXULYD��GH��SDYQX�SURVHFK�a�K?Q����������TDQDYWRX�GH��R-�NDWDIURQHL
Q�VXPERXOHXYZQ�RX^WZa�DXMWR�a�HMGHGLYHL�WR�Q�TDYQDWRQ��Z-a�NDL���,RXVWL
QRQ��NDTDYSHU�PHJDYOZ��NDNZ
���WZ
��TDQDYWZ��SHULEDOHL
Q�SUDJPDWHXYVDVTDL��GLRYWL�NKUXYWWZQ�WK�Q�DMOKY��THLDQ�OLYFQRXa�WRX�a�ILORVRYIRXa�NDL��DMSDWHZ
QDa�VXQKYOHJFHQÚÚ��NDL��WR��PH�Q�NDWD���,RXVWL
QRQ�PDUWXYULRQ�WRLDXYWKQ�HL>OKFHQ�DLMWLYDQ����������R-�G��DXMWR�a�DMQK�U�SUR��WRX
�NDW��DXMWR�Q�DMJZ
QRa�H-WHYUZQ�SUR��DXMWRX
�PDUWXUKVDYQWZQ�HMQ�WK
��SURWHYUD��PQKPRQHXYHL�DMSRORJLYD�����������FUKVLYPZa�WK
��X-SRTHYVHL�NDL��WDX
WD�L-VWRUZ
Q��JUDYIHL�GH��Z_GH��ÚÚJXQKY�WLa�VXQHELYRX�DMQGUL��DMNRODVWDLYQRQWL��DMNRODVWDLYQRXVD�NDL��DXMWK��SURYWHURQ��HMSHLGK��GH��WD��WRX
�&ULVWRX
�GLGDYJPDWD�H>JQZ��HMVZ�
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�IURQLYVTK��NDL��WR�Q�D>QGUD�R-PRLYZa�VZIURQHL
Q�SHLYTHLQ�HMSHLUD
WR��WD��GLGDYJPDWD�DMQDIHYURXVD�WKYQ�WH�PHYOORXVDQ�WRL
a�RXM�VZIURYQZa�NDL��PHWD��ORYJRX�RMUTRX
�ELRX
VLQ�H>VHVTDL�HMQ�DLMZQLYZ��SXUL��NRYODVLQ�DMSDJ����������JHYOORXVD��R`�GH��WDL
a�DXMWDL
a�DMVHOJHLYDLa�HMSLPHYQZQ��DMOORWULYDQ�GLD��WZ
Q�SUDY[HZQ�HMSRLHL
WR�WK�Q�JDPHWKYQ��DMVHEH�a�JD�U�K-JRXPHYQK�WR��ORLSR�Q�K-�JXQK��VXJNDWDNOLYQHVTDL�DMQGUL��SDUD��WR�Q�WK
a�IXYVHZa�QRYPRQ�NDL��SDUD��WR��GLYNDLRQ�SRYURXa�K-GRQK
a�HMN�SDQWR�a�SHLUZPHYQZ����������SRLHL
VTDL��WK
a�VX]XJLYDa�FZULVTK
QDL�HMERXOKYTK��NDL��HMSHLGK��HM[HGXVZSHL
WR�X-SR��WZ
Q�DXMWK
a��H>WL�SURVPHYQHLQ�VXPERXOHXRYQWZQ�Z-a�HLMa�HMOSLYGD�PHWDEROK
a�K^[RQWRYa�SRWH�WRX
�DMQGURYa��ELD]RPHYQK�H-DXWK�Q���������HMSHYPHQHQ��HMSHLGK��GH��R-�WDXYWKa�DMQK�U�HLMa�WK�Q��$OH[DYQGUHLDQ�SRUHX��THLYa��FDOHSZYWHUD�SUDYWWHLQ�DMSKJJHYOTK��R^SZa�PK��NRLQZQR�a�WZ
Q�DMGLNKPDYWZQ�NDL��DMVHEKPDYWZQ�JHYQKWDL�PHYQRXVD�HMQ�WK
��VX]XJLYD��NDL��R-PRGLYDLWRa�NDL��R-PRYNRLWRa�JLQRPHYQK��WR��OHJRYPHQRQ�SDU��X-PL
Q�U-HSRXY����������GLRQ�GRX
VD�HMFZULYVTK��R-�GH��NDOR�a�NDMJDTR�a�WDXYWKa�DMQKYU��GHYRQ�DXMWR�Q�FDLYUHLQ�R^WL�D`�SDYODL�PHWD��WZ
Q�X-SKUHWZ
Q�NDL��WZ
Q�PLVTRIRY��UZQ�HXMFHUZ
a�H>SUDWWHQ�PHYTDLa�FDLYURXVD�NDL��NDNLYD��SDYVK���WRXYWZQ�PH�Q�WZ
Q�SUDY[HZQ�SHYSDXWR�NDL��DXMWR�Q�WD��DXMWD��SDXYVDVTDL�SUDYWWRQWD�HMERXYOHWR��PK��ERXORPHYQRX�DMSDOODJHLYVKa��NDWKJRULYDQ���������SHSRLYKWDL��OHYJZQ�DXMWK�Q�&ULVWLDQK�Q�HL?QDL��NDL��K`�PH�Q�ELEOLYGLRYQ�VRL�WZ
��DXMWRNUDYWRUL�DMQHYGZNHQ��SURYWHURQ�VXJFZUKTK
QDL�DXMWK
��GLRLNKYVDVTDL�WD��H-DXWK
a�DM[LRX
VD��H>SHLWD�DMSRORJKYVDVTDL�SHUL��WRX
�NDWKJRUKYPDWRa�PHWD��WK�Q�WZ
Q�SUDJPDYWZQ�DXMWK
a�GLRLYNKVLQ����������NDL��VXQHFZYUKVDa�WRX
WR��R-�GH��WDXYWKa�SRWH��DMQK�U�SUR�a�HMNHLYQKQ���PH�QÙ�PK��GXQDYPHQRa�WD��QX
Q�H>WL�OHYJHLQ��SUR�a�3WROHPDL
RYQ�WLQD�R`Q�2XMUELYNLRa�HMNRODYVDWR��GLGDYVNDORQ�HMNHLYQKa�WZ
Q�&ULVWLDQZ
Q���������PDTKPDYWZQ�JHQRYPHQRQ��HMWUDYSHWR�GLD��WRX
GH�WRX
�WURYSRX��H-ND��WRYQWDUFRQ�HLMa�GHVPD��HMPEDORYQWD�WR�Q�3WROHPDL
RQ��ILYORQ�DXMWZ
��X-SDYUFRQWD��H>SHLVH�ODEHYVTDL�WRX
�3WROHPDLYRX�NDL��DMQHUZWK
VDL�HLM��DXMWR��WRX
WR�PRYQRQ��&ULVWLDQRYa�HMVWLQ��NDL��WR�Q�3WROHPDL
RQ��ILODOKYTK�DMOO��RXMN�DMSDWKOR�Q�RXMGH��\HXGRORYJRQ�WK�Q�JQZYPKQ�R>QWD�R-PRORJKYVDQWD�H-DXWR�Q�HL?QDL�&ULVWLDQRYQ��HMQ�GHVPRL
a�JHQHYVTDL�R-�H-NDWRYQWDUFRa�SHSRLYKNHQ��NDL��HMSL��SROX�Q�FURYQRQ�HMQ�WZ
��GHVPZ�����������WKULYZ��HMNRODYVDWR��WHOHXWDL
RQ�GH��R^WH�HMSL��2XMUELYNLRQ�K>FTK�R-�D>QTUZ��SRa��R-PRLYZa�DXMWR��WRX
WR�PRYQRQ�HM[KWDYVTK��HLM�HL>K�&ULVWLDQRYa��NDL�
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�SDYOLQ��WD��NDOD��H-DXWZ
��VXQHSLVWDYPHQRa�GLD��WK�Q�DMSR��WRX
�&ULVWRX
����������GLGDFKYQ��WR��GLGDVNDOHL
RQ�WK
a�THLYDa�DMUHWK
a�Z-PRORYJKVHQ��R-�JD�U�DMUQRXYPHQRa�R-WLRX
Q�K@�NDWHJQZNZ�a�WRX
�SUDYJPDWRa�H>[DUQRa�JLYQH��WDL�K@�H-DXWR�Q�DMQDY[LRQ�HMSLVWDYPHQRa�NDL��DMOORYWULRQ�WRX
�SUDYJPDWRa�WK�Q�R-PRORJLYDQ�IHXYJHL��Z_Q�RXMGH�Q�SURYVHVWLQ�WZ
��DMOKTLQZ
��&ULV�����������WLDQZ
���NDL��WRX
�2XMUELNLYRX�NHOHXYVDQWRa�DXMWR�Q�DMSDFTK
QDL��/RXYNLRYa�WLa��NDL��DXMWR�a�Z@Q�&ULVWLDQRYa��R-UZ
Q�WK�Q�DMORYJZa�RX^WZa�JHQRPHYQKQ�NULYVLQ��SUR�a�WR�Q�2XMUELYNLRQ�H>IK��WLYa�K-�DLMWLYD�WRX
�PKYWH�PRLFR�Q�PKYWH�SRYUQRQ�PKYWH�DMQGURIRYQRQ�PKYWH�OZSRGXYWKQ�PKYWH�D^USDJD�PKYWH�D-SOZ
a�DMGLYNKPDY�WL�SUDY[DQWD�HMOHJFRYPHQRQ��RMQRYPDWRa�GH��&ULVWLDQRX
�SURVZQXPLYDQ�R-PRORJRX
QWD��WR�Q�D>QTUZSRQ�WRX
WRQ�HMNRODYVZe�RXM�SUHYSRQWD�(XMVHEHL
�DXMWRNUDYWRUL�RXMGH��ILORVRYIZ��.DLYVDURa�SDLGL��RXMGH��L-HUD
��VXJNOKYWZ��NULYQHLa��Z?�2XMUELYNLH�����������NDL��R^a��RXMGH�Q�D>OOR�DMSRNULQDYPHQRa��NDL��SUR�a�WR�Q�/RXYNLRQ�H>IK��GRNHL
a�PRL�NDL��VX��HL?QDL�WRLRX
WRa��NDL��WRX
�/RXNLYRX�IKYVDQWRa��PDYOLVWD��SDYOLQ�NDL��DXMWR�Q�DMSDFTK
QDL�HMNHYOHXVHQ��R`�GH��FDYULQ�HLMGHYQDL�Z-PRORYJHL��SRQKUZ
Q�JD�U�GHVSRWZ
Q�WZ
Q�WRLRXYWZQ�DMSKOODYFTDL�HMSHL
SHQ�NDL��SDUD��DMJDTR�Q�SDWHYUD�NDL��EDVLOHYD�WR�Q�THR�Q�SRUHXYHVTDL��NDL��D>OORa�GH��WULYWRa�HMSHOTZ�Q�NRODVTK
QDL�SURVHWLPKYTKÚÚ��WRXYWRLa�R-��,RXVWL
QRa�HLMNRYWZa�NDL��DMNRORXYTZa�D`a�SURHPQKPRQHXY��VDPHQ�DXMWRX
�IZQD�a�HMSDYJHL�OHYJZQ��ÚÚNDMJZ��RX?Q�SURVGRNZ
�X-SRY�����������WLQRa�WZ
Q�ZMQRPDVPHYQZQ�HMSLERXOHXTK
QDLÚÚ�NDL��WD��ORLSDY����������3OHL
VWD�GH��RX_WRa�NDWDOHYORLSHQ�K-PL
Q�SHSDLGHXPHYQKa�GLD��QRLYDa�NDL��SHUL��WD��THL
D�HMVSRXGDNXLYDa�X-SRPQKYPDWD��SDYVKa�ZMIHOHLYDa�H>PSOHD��HMI��D`�WRX�a�ILORPDTHL
a�DMQDSHYP\RPHQ��WD��HLMa�K-PHWHYUDQ���������JQZ
VLQ�HMOTRYQWD�FUKVLYPZa�SDUDVKPKQDYPHQRL��R-�PHYQ�WLYa�HMVWLQ�DXMWZ
��ORYJRa�SUR�a��$QWZQL
QRQ�WR�Q�(XMVHEK
�SURVDJRUHXTHYQWD�NDL��WRX�a�WRXYWRX�SDL
GDa�WKYQ�WH�w5ZPDLYZQ�VXYJNOKWRQ�SURVIZQKWLNR�a�X-SH�U�WZ
Q�NDT��K-PD
a�GRJPDYWZQ��R-�GH��GHXWHYUDQ�SHULHYFZQ�X-SH�U�WK
a�K-PHWHYUDa�SLYVWHZa�DMSRORJLYDQ��K`Q�SHSRLYKWDL�SUR�a�WR�Q�WRX
�GHGKOZPHYQRX�DXMWRNUDYWRURa�GLDYGRFRYQ�WH�NDL��R-PZYQXPRQ��$QWZ��QL
QRQ�2XMK
URQ��RX_�WD��NDWD��WRX�a�FURYQRXa�HMSL��WRX
�SDURYQWRa�GLHY[L����������PHQ��NDL��D>OORa�R-�SUR�a�¾(OOKQDa��HMQ�Z_��PDNUR�Q�SHUL��SOHLYVWZQ�SDU��K-PL
Q�WH�NDL��WRL
a�w(OOKYQZQ�ILORVRYIRLa�]KWRXPHYQZQ�NDWD�
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�WHLYQDa�ORYJRQ��SHUL��WK
a�WZ
Q�GDLPRYQZQ�GLDODPEDYQHL�IXYVHZa��D`���������RXMGH�Q�D@Q�HMSHLYJRL�WD��QX
Q�SDUDWLYTHVTDL��NDL��DX?TLa�H^WHURQ�SUR�a�¾(OOKQDa�HLMa�K-PD
a�HMOKYOXTHQ�DXMWRX
�VXYJJUDPPD��R`�NDL��HMSHY��JUD\HQ�À(OHJFRQ��NDL��SDUD��WRXYWRXa�D>OOR�SHUL��THRX
�PRQDUFLYDa��K`Q�RXM�PRYQRQ�HMN�WZ
Q�SDU��K-PL
Q�JUDIZ
Q��DMOOD��NDL��WZ
Q�w(OOKQLNZ
Q���������VXQLYVWKVLQ�ELEOLYZQ��HMSL��WRXYWRLa�HMSLJHJUDPPHYQRQ�<DYOWKa��NDL��D>OOR�VFROLNR�Q�SHUL��\XFK
a��HMQ�Z_��GLDIRYURXa�SHXYVHLa�SURWHLYQDa�SHUL��WRX
�NDWD��WK�Q�X-SRYTHVLQ�SUREOKYPDWRa��WZ
Q�SDU��¾(OOKVLQ�ILORVRYIZQ�SDUDWLYTHWDL�WD�a�GRY[Da��DL_a�NDL��DMQWLOHY[HLQ�X-SLVFQHL
WDL�WKYQ�WH�DXMWR�a�DXMWRX
�GRY[DQ�HMQ�H-WHYUZ��SDUDTKYVHVTDL�VXJJUDYPPDWL����������NDL��GLDYORJRQ�GH��SUR�a��,RXGDLYRXa�VXQHYWD[HQ��R`Q�HMSL��WK
a��(IHVLYZQ�SRYOHZa�SUR�a�7UXYIZQD�WZ
Q�WRYWH�w(EUDLYZQ�HMSLVKPRYWDWRQ�SHSRLYK��WDL��HMQ�Z_��WLYQD�WURYSRQ�K-�THLYD�FDYULa�DXMWR�Q�HMSL��WR�Q�WK
a�SLYVWHZa�SDUZYUPKVH�ORYJRQ��GKORL
�R-SRLYDQ�WH�SURYWHURQ�SHUL��WD��ILORYVRID�PDTKYPDWD�VSRXGK�Q�HLMVHQKYQHNWDL�NDL��R^VKQ�HMSRLKYVDWR�WK
a�DMOKTHLYDa���������HMNTXPRWDYWKQ�]KYWKVLQ��L-VWRUHL
�G��HMQ�WDXMWZ
��SHUL���,RXGDLYZQ�Z-a�NDWD��WK
a�WRX
�&ULVWRX
�GLGDVNDOLYDa�HMSLERXOK�Q�VXVNHXDVDPHYQZQ��DXMWD��WDX
WD�SUR�a�WR�Q�7UXYIZQD�DMSRWHLQRYPHQRa��ÚÚRXM�PRYQRQ�GH��RXM�PHWHQRKYVDWH�HMI��RL_a�HMSUDY[DWH�NDNZ
a��DMOOD��D>QGUDa�HMNOHNWRX�a�HMNOH[DYPHQRL�WRYWH�DMSR��w,HURXVDOK�P�HM[HSHYP\DWH�HLMa�SD
VDQ�WK�Q�JK
Q��OHYJRQWHa�DL^UHVLQ�D>THRQ�&ULVWLDQZ
Q�SHIDYQ��TDL�NDWDOHYJRQWHYa�WH�WDX
WD�D^SHU�NDT��K-PZ
Q�RL-�DMJQRRX
QWHa�K-PD
a�SDYQWHa�OHYJRXVLQ��Z^VWH�RXM�PRYQRQ�H-DXWRL
a�DMGLNLYDa�DL>WLRL�X-SDYUFHWH��DMOOD��NDL��WRL
a�D>OORLa�D^SDVLQ�D-SOZ
a�DMQTUZYSRLVÚÚ����������JUDYIHL�GH��NDL��Z-a�R^WL�PHYFUL�NDL��DXMWRX
�FDULYVPDWD�SURIKWLND��GLHYODPSHQ�HMSL��WK
a�HMNNOKVLYDa��PHYPQKWDLY�WH�WK
a��,ZDYQQRX��$SRNDOXY\HZa��VDIZ
a�WRX
�DMSRVWRYORX�DXMWK�Q�HL?QDL�OHYJZQ��NDL��U-KWZ
Q�GHY�WLQZQ�SURIKWLNZ
Q�PQKPRQHXYHL��GLHOHYJFZQ�WR�Q�7UXY��IZQD�Z-a�GK��SHULNR\DYQWZQ�DXMWD���,RXGDLYZQ�DMSR��WK
a�JUDIK
a��SOHL
VWD�GH��NDL��H^WHUD�SDUD��SROORL
a�IHYUHWDL�DMGHOIRL
a�WZ
Q�DXMWRX
���������SRYQZQ��RX-WZVL��GH��VSRXGK
a�HL?QDL�D>[LRL�NDL��WRL
a�SDODLRL
a�HMGRYNRXQ�RL-�WDMQGUR�a�ORYJRL��Z-a�WR�Q�(LMUKQDL
RQ�DMSRPQKPRQHXYHLQ�DXMWRX
�IZQDYa��WRX
WR�PH�Q�HMQ�WZ
��WHWDYUWZ��SUR�a�WD�a�DL-UHYVHLa�DXMWD��GK��WDX
WD�HMSLOHYJRQWD��ÚÚNDL��NDOZ
a�R-��,RXVWL
QRa�HMQ�WZ
��SUR�a�0DUNLYZQD�VXQWDYJPDWLY�IKVLQ�R^WL�DXMWZ
��WZ
��NXULYZ��RXMN�D@Q�HMSHLYVTKQ�D>OORQ�THR�Q�NDWDJ�
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�JHYOORQWL�SDUD��WR�Q�GKPLRXUJRYQÚÚ��WRX
WR�GH��HMQ�WZ
��SHYPSWZ��WK
a�DXMWK
a�X-SRTHYVHZa�GLD��WRXYWZQ��ÚÚNDL��NDOZ
a�R-��,RXVWL
QRa�H>IK�R^WL�SUR��PH�Q�WK
a�WRX
�NXULYRX�SDU�����������RXVLYDa�RXMGHYSRWH�HMWRYOPKVHQ�R-�VDWDQD
a�EODVIKPK
VDL�WR�Q�THRYQ��D^WH�PKGHYSZ�HLMGZ�a�DXMWRX
�WK�Q�NDWDYNULVLQÚÚ�����������NDL��WDX
WD�GH��DMQDJNDLYZa�HLMUKYVTZ�HLMa�SURWURSK�Q�WRX
�PHWD��VSRXGK
a�WRX�a�ILORPDTHL
a�NDL��WRX�a�WRXYWRX�SHULHYSHLQ�ORYJRXa�����������NDL��WD��PH�Q�NDWD��WRYQGH�WRLDX
WD�K?Q����������K>GK�GH��HLMa�R>JGRRQ�HMODXQRXYVKa�H>WRa�WK
a�GKORXPHYQKa�K-JHPR��QLYDa��WK
a�w5ZPDLYZQ�HMNNOKVLYDa�WK�Q�HMSLVNRSK�Q��$QLYNKWRQ�H^QGHND�WRL
a�SD
VLQ�H>WHVLQ�GLHOTRYQWD�6ZWK�U�GLDGHYFHWDL��DMOOD��NDL��WK
a��$OH[DQGUHYZQ�SDURLNLYDa�.HODGLYZQRa�WHYWWDUVLQ�HMSL��GHYND�H>WHVLQ�SURVWDYQWRa��WK�Q�GLDGRFK�Q��$JULSSL
QRa�GLDODPEDYQHL����������NDL��HMSL��WK
a��$QWLRFHYZQ�GH��HMNNOKVLYDa�4HRYILORa�H^NWRa�DMSR��WZ
Q�DMSRVWRYOZQ�HMJQZULY]HWR��WHWDYUWRX�PH�Q�WZ
Q�HMNHL
VH�PHWD��¾+UZQD�NDWDVWDYQWRa�.RUQKOLYRX��PHWD��GH��DXMWR�Q�SHYPSWZ��EDTPZ
��WK�Q�HMSLVNRSK�Q�À(UZWRa�GLDGH[DPHYQRX����������À+NPD]RQ�G��HMQ�WRXYWRLa�HMSL��WK
a�HMNNOKVLYDa�w+JKYVLSSRYa�WH��R`Q�L>VPHQ�HMN�WZ
Q�SURWHYUZQ��NDL��'LRQXYVLRa�.RULQTLYZQ�HMSLYVNRSRa�3LQXWRYa�WH�D>OORa�WZ
Q�HMSL��.UKYWKa�HMSLYVNRSRa�)LYOLSSRYa�WH�HMSL��WRXYWRLa�NDL���$SROLQDYULRa�NDL��0HOLYWZQ�0RXVDQRYa�WH�NDL��0RYGHVWRa�NDL��HMSL��SD
VLQ�(LMUKQDL
Ra��Z_Q�NDL��HLMa�K-PD
a�WK
a�DMSRVWROLNK
a�SDUDGRYVHZa�K-�WK
a�X-JLRX
a�SLYVWHZa�H>JJUDIRa�NDWK
OTHQ�RMUTRGR[LYD����������w2�PH�Q�RX?Q�w+JKYVLSSRa�HMQ�SHYQWH�WRL
a�HLMa�K-PD
a�HMOTRX
VLQ�X-SR��PQKYPDVLQ�WK
a�LMGLYDa�JQZYPKa�SOKUHVWDYWKQ�PQKYPKQ�NDWDOHYORLSHQ��HMQ�RL_a�GKORL
�Z-a�SOHLYVWRLa�HMSLVNRYSRLa�VXPPLY[HLHQ�DMSRGKPLYDQ�VWHLODYPHQRa�PHYFUL�w5ZYPKa��NDL��Z-a�R^WL�WK�Q�DXMWK�Q�SDUD��SDYQWZQ�SDUHLYOKIHQ�GLGDVNDOLYDQ��DMNRX
VDLY�JHY�WRL�SDYUHVWLQ�PHWDY�WLQD�SHUL��WK
a�.OKYPHQWRa�SUR�a�.RULQTLYRXa�HMSLVWROK
a�DXMWZ
��HLMUKPHYQD�HMSLOHYJRQWRa�WDX
WD����������ÚÚNDL��HMSHYPHQHQ�K-�HMNNOKVLYD�K-�.RULQTLYZQ�HMQ�WZ
��RMUTZ
��ORYJZ��PHYFUL�3ULYPRX�HMSLVNRSHXYRQWRa�HMQ�.RULYQTZ���RL_a�VXQHYPL[D�SOHYZQ�HLMa�w5ZYPKQ�NDL��VXQGLHYWUL\D�WRL
a�.RULQTLYRLa�K-PHYUDa�L-NDQDYa����������HMQ�DL_a�VXQDQHSDYKPHQ�WZ
��RMUTZ
��ORYJZ���JHQRYPHQRa�GH��HMQ�w5ZYPK��
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�GLDGRFK�Q�HMSRLKVDYPKQ�PHYFULa��$QLNKYWRX��RX_�GLDYNRQRa�K?Q��(OHXYTHURa��NDL��SDUD���$QLNKYWRX�GLDGHYFHWDL�6ZWKYU��PHT��R`Q��(OHXYTHURa��HMQ�H-NDYVWK��GH��GLDGRFK
��NDL��HMQ�H-NDYVWK��SRYOHL�RX^WZa�H>FHL�Z-a�R-�QRYPRa�NKUXYVVHL�NDL��RL-�SURIK
WDL�NDL��R-�NXYULRVÚÚ����������R-�G��DXMWR�a�NDL��WZ
Q�NDW��DXMWR�Q�DL-UHYVHZQ�WD�a�DMUFD�a�X-SRWLYTHWDL�GLD��WRXYWZQ��ÚÚNDL��PHWD��WR��PDUWXUK
VDL��,DYNZERQ�WR�Q�GLYNDLRQ��Z-a�NDL��R-�NXYULRa��HMSL��WZ
��DXMWZ
��ORYJZ���SDYOLQ�R-�HMN�THLYRX�DXMWRX
�6XPHZ�Q�R-�WRX
�.OZSD
�NDTLYVWDWDL�HMSLYVNRSRa��R`Q�SURHYTHQWR�SDYQWHa��R>QWD�DMQH\LR�Q�WRX
�NXULYRX�GHXYWHURQ��GLD��WRX
WR�HMNDYORXQ�WK�Q�HMNNOKVLYDQ�SDUTHYQRQ����������RX>SZ�JD�U�H>ITDUWR�DMNRDL
a�PDWDLYDLa��D>UFHWDL�GH��R-�4HERXTL�a�GLD��WR��PK��JHQHYVTDL�DXMWR�Q�HMSLYVNRSRQ�X-SRITHLYUHLQ�DMSR��WZ
Q�H-SWD��DL-UHYVHZQ��Z_Q�NDL��DXMWR�a�K?Q��HMQ�WZ
��ODZ
���DMI��Z_Q�6LYPZQ��R^THQ�6LPZQLDQRLY��NDL��.OHRYELRa��R^THQ�.OHRELKQRLY��NDL��'RVLYTHRa��R^THQ�'RVLTLDQRLY��NDL��*RUTDL
Ra��R^THQ�*RUDTKQRLY��NDL��0DVEZYTHRL��DMSR��WRXYWZQ�0HQDQGULDQLVWDL��NDL��0DUNLDQLVWDL��NDL��.DU��SRNUDWLDQRL��NDL��2XMDOHQWLQLDQRL��NDL��%DVLOHLGLDQRL��NDL��6DWRUQL��OLDQRL��H^NDVWRa�LMGLYZa�NDL��H-WHURLYZa�LMGLYDQ�GRY[DQ�SDUHLVKJDYJR����������VDQ��DMSR��WRXYWZQ�\HXGRYFULVWRL��\HXGRSURIK
WDL��\HXGDSRYVWRORL��RL^WLQHa�HMPHYULVDQ�WK�Q�H^QZVLQ�WK
a�HMNNOKVLYDa�ITRULPDLYRLa�ORYJRLa�NDWD��WRX
�THRX
�NDL��NDWD��WRX
�&ULVWRX
�DXMWRX
ÚÚ����������H>WL�G��R-�DXMWR�a�NDL��WD�a�SDYODL�JHJHQKPHYQDa�SDUD���,RXGDLYRLa�DL-UHYVHLa�L-VWRUHL
�OHYJZQ��ÚÚK?VDQ�GH��JQZ
PDL�GLDYIRURL�HMQ�WK
��SHULWRPK
��HMQ�XL-RL
a��,VUDKOLWZ
Q�NDWD��WK
a�IXOK
a��,RXYGD�NDL��WRX
�&ULVWRX
�DX_WDL���(VVDL
RL�*DOLODL
RL�w+PHUREDSWLVWDL��0DVEZYTHRL�6DPDUHL
WDL�6DGGRXNDL
RL�)DULVDL
RLÚÚ����������NDL��H^WHUD�GH��SOHL
VWD�JUDYIHL��Z_Q�HMN�PHYURXa�K>GK�SURYWHURQ�HMPQKPRQHXYVDPHQ��RLMNHLYZa�WRL
a�NDLURL
a�WD�a�L-VWRULYDa�SDUDTHYPHQRL��H>N�WH�WRX
�NDT��w(EUDLYRXa�HXMDJJHOLYRX�NDL��WRX
�6XULDNRX
�NDL��LMGLYZa�HMN�WK
a�w(EUDL"GRa�GLDOHYNWRX�WLQD��WLYTKVLQ��HMPIDLYQZQ�HM[�w(EUDLYZQ�H-DXWR�Q�SHSLVWHXNHYQDL��NDL��D>OOD�GH��Z-a�HM[��,RXGDL!NK
a���������DMJUDYIRX�SDUDGRYVHZa�PQKPRQHXYHL��RXM�PRYQRa�GH��RX_WRa��NDL��(LMUKQDL
Ra�GH��NDL��R-�SD
a�WZ
Q�DMUFDLYZQ�FRUR�a�SDQDYUHWRQ�6RILYDQ�WD�a�6RORPZ
QRa�3DURLPLYDa�HMNDYORXQ��NDL��SHUL��WZ
Q�OHJRPHYQZQ�GH��DMSRNUXYIZQ�GLDODPEDYQZQ��HMSL��WZ
Q�DXMWRX
�FURYQZQ�SURYa�WLQZQ
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�DL-UHWLNZ
Q�DMQDSHSODYVTDL�WLQD��WRXYWZQ�L-VWRUHL
��DMOOD��JD�U�HMI��H^WHURQ�K>GK�PHWDEDWHYRQ����������NDL��SUZ
WRYQ�JH�SHUL��'LRQXVLYRX�IDWHYRQ�R^WL�WH�WK
a�HMQ�.RULYQTZ��SDURLNLYDa�WR�Q�WK
a�HMSLVNRSK
a�HMJNHFHLYULVWR�TURYQRQ��NDL��Z-a�WK
a�HMQTHYRX�ILORSRQLYDa�RXM�PRYQRLa�WRL
a�X-S��DXMWRYQ��DMOO��K>GK�NDL��WRL
a�HMSL��WK
a�DMOORGDSK
a�DMITRYQZa�HMNRLQZYQHL��FUKVLPZYWDWRQ�D^SDVLQ�H-DXWR�Q�NDTLVWD�a�HMQ�DL_a�X-SHWXSRX
WR�NDTROLNDL
a�SUR�a�WD�a�HMNNOK����������VLYDa�HMSLVWRODL
a��Z_Q�HMVWLQ�K-�PH�Q�SUR�a�/DNHGDLPRQLYRXa�RMUTRGR��[LYDa�NDWKFKWLNK��HLMUKYQKa�WH�NDL��H-QZYVHZa�X-SRTHWLNKY��K-�GH��SUR�a��$TKQDLYRXa�GLHJHUWLNK��SLYVWHZa�NDL��WK
a�NDWD��WR��HXMDJJHYOLRQ�SROLWHLYDa��K_a�RMOLJZUKYVDQWDa�HMOHYJFHL�Z-a�D@Q�PLNURX
�GHL
Q�DMSRV��WDYQWDa�WRX
�ORYJRX�HM[�RX_SHU�WR�Q�SURHVWZ
WD�DXMWZ
Q�3RXYSOLRQ���������PDUWXUK
VDL�NDWD��WRX�a�WRYWH�VXQHYEK�GLZJPRXYa��.RGUDYWRX�GH��PHWD��WR�Q�PDUWXUKYVDQWD�3RXYSOLRQ�NDWDVWDYQWRa�DXMWZ
Q�HMSLVNRYSRX�PHYPQKWDL��HMSLPDUWXUZ
Q�Z-a�GLD��WK
a�DXMWRX
�VSRXGK
a�HMSLVXQDFTHYQ��WZQ�NDL��WK
a�SLYVWHZa�DMQD]ZSXYUKVLQ�HLMOKFRYWZQ��GKORL
�G��HMSL��WRXYWRLa�Z-a�NDL��'LRQXYVLRa�R-��$UHRSDJLYWKa�X-SR��WRX
�DMSRVWRYORX�3DXYORX�SURWUDSHL�a�HMSL��WK�Q�SLYVWLQ�NDWD��WD��HMQ�WDL
a�3UDY[HVLQ�GHGKOZPHYQD��SUZ
WRa�WK
a��$TKYQKVL�SDURLNLYDa�WK�Q�HMSLVNRSK�Q���������HMJNHFHLYULVWR��D>OOK�G��HMSLVWROKY�WLa�DXMWRX
�SUR�a�1LNRPKGHYDa�IHYUHWDL��HMQ�K_��WK�Q�0DUNLYZQRa�DL^UHVLQ�SROHPZ
Q�WZ
��WK
a�DMOKTHLYDa���������SDULYVWDWDL�NDQRYQL��NDL��WK
��HMNNOKVLYD��GH��WK
��SDURLNRXYVK��*RYUWXQDQ�D^PD�WDL
a�ORLSDL
a�NDWD��.UKYWKQ�SDURLNLYDLa�HMSLVWHLYODa��)LYOLSSRQ�HMSLYVNRSRQ�DXMWZ
Q�DMSRGHYFHWDL�D^WH�GK��HMSL��SOHLYVWDLa�PDUWXURX��PHYQKa�DMQGUDJDTLYDLa�WK
a�X-S��DXMWR�Q�HMNNOKVLYDa��WKYQ�WH�WZ
Q���������DL-UHWLNZ
Q�GLDVWURIK�Q�X-SRPLPQKYVNHL�IXODYWWHVTDL��NDL��WK
��HMNNOKVLYD��GH��WK
��SDURLNRXYVK��À$PDVWULQ�D^PD�WDL
a�NDWD��3RYQWRQ�HMSLVWHLYODa��%DNFXOLYGRX�PH�Q�NDL���(OSLYVWRX�Z-a�D@Q�DXMWR�Q�HMSL��WR��JUDY\DL�SURWUH\DYQWZQ�PHYPQKWDL��JUDIZ
Q�WH�THLYZQ�HM[KJKYVHLa�SD��UDWHYTHLWDL��HMSLYVNRSRQ�DXMWZ
Q�RMQRYPDWL�3DYOPDQ�X-SRVKPDLYQZQ��SROOD��GH��SHUL��JDYPRX�NDL��D-JQHLYDa�WRL
a�DXMWRL
a�SDUDLQHL
��NDL��WRX�a�HM[�RL^Da�G��RX?Q�DMSRSWZYVHZa��HL>WH�SOKPPHOHLYDa�HL>WH�PK�Q���������DL-UHWLNK
a�SODYQKa��HMSLVWUHYIRQWDa�GH[LRX
VTDL�SURVWDYWWHL��WDXY��WDLa�D>OOK�HMJNDWHLYOHNWDL�SUR�a�.QZVLYRXa�HMSLVWROKY��HMQ�K_��3LQXWR�Q�WK
a�SDURLNLYDa�HMSLYVNRSRQ�SDUDNDOHL
�PK��EDUX��IRUWLYRQ�HMSDYQDJNHa
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�WR��SHUL��D-JQHLYDa�WRL
a�DMGHOIRL
a�HMSLWLTHYQDL��WK
a�GH��WZ
Q�SROOZ
Q���������NDWDVWRFDY]HVTDL�DMVTHQHLYDa��SUR�a�K`Q�R-�3LQXWR�a�DMQWLJUDYIZQ��TDXPDY]HL�PH�Q�NDL��DMSRGHYFHWDL�WR�Q�'LRQXYVLRQ��DMQWLSDUDNDOHL
�GH��VWHUURWHYUDa�K>GK�SRWH��PHWDGLGRYQDL�WURIK
a��WHOHLRWHYURLa�JUDYP��PDVLQ�HLMa�DX?TLa�WR�Q�SDU��DXMWZ
��ODR�Q�X-SRTUHY\DQWD��Z-a�PK��GLD��WHYORXa�WRL
a�JDODNWZYGHVLQ�HMQGLDWULYERQWHa�ORYJRLa�WK
��QKSLZYGHL�DMJZJK
��ODYTRLHQ�NDWDJKUDYVDQWHa��GL��K_a�HMSLVWROK
a�NDL��K-�WRX
�3LQXWRX
�SHUL��WK�Q�SLYVWLQ�RMUTRGR[LYD�WH�NDL��IURQWL�a�WK
a�WZ
Q�X-SK��NRYZQ�ZMIHOHLYDa�WRY�WH�ORYJLRQ�NDL��K-�SHUL��WD��THL
D�VXYQHVLa�Z-a�GL����������DMNULEHVWDYWKa�DMQDGHLYNQXWDL�HLMNRYQRa��H>WL�WRX
�'LRQXVLYRX�NDL��SUR�a�w5ZPDLYRXa�HMSLVWROK��IHYUHWDL��HMSLVNRYSZ��WZ
��WRYWH�6ZWK
UL�SURVIZQRX
VD��HM[�K_a�RXMGH�Q�RL_RQ�WR��NDL��SDUDTHYVTDL�OHY[HLa�GL��Z_Q�WR��PHYFUL�WRX
�NDT��K-PD
a�GLZJPRX
�IXODFTH�Q�w5ZPDLYZQ�H>TRa�DMSR��GHFRYPHQRa�WDX
WD�JUDYIHL�����������ÚÚHM[�DMUFK
a�JD�U�X-PL
Q�H>TRa�HMVWL�Q�WRX
WR��SDYQWDa�PH�Q�DMGHOIRX�a�SRLNLYOZa�HXMHUJHWHL
Q�HMNNOKVLYDLa�WH�SROODL
a�WDL
a�NDWD��SD
VDQ�SRYOLQ�HMIRYGLD�SHYPSHLQ��Z_GH�PH�Q�WK�Q�WZ
Q�GHRPHYQZQ�SHQLYDQ�DMQD��\XYFRQWDa��HMQ�PHWDYOORLa�GH��DMGHOIRL
a�X-SDYUFRXVLQ�HMSLFRUK��JRX
QWDa�GL��Z_Q�SHYPSHWH�DMUFK
THQ�HMIRGLYZQ�SDWURSDUDYGRWRQ�H>TRa�w5ZPDLYZQ�w5ZPDL
RL�IXODYWWRQWHa��R`�RXM�PRYQRQ�GLDWHWKY��UKNHQ�R-�PDNDYULRa�X-PZ
Q�HMSLYVNRSRa�6ZWKYU��DMOOD��NDL��KX>[KNHQ�����������HMSLFRUKJZ
Q�PH�Q�WK�Q�GLDSHPSRPHYQKQ�GD\LYOHLDQ�WK�Q�HLMa�WRX�a�D-JLYRXa��ORYJRLa�GH��PDNDULYRLa�WRX�a�DMQLRYQWDa�DMGHOIRXYa��Z-a�WHYNQD�����������SDWK�U�ILORYVWRUJRa��SDUDNDOZ
Q�ÚÚ����������HMQ�DXMWK
��GH��WDXYWK��NDL��WK
a�.OKYPHQWRa�SUR�a�.RULQTLYRXa�PHYPQK��WDL�HMSLVWROK
a��GKOZ
Q�DMQHYNDTHQ�HM[�DMUFDLYRX�H>TRXa�HMSL��WK
a�HMNNOK��VLYDa�WK�Q�DMQDYJQZVLQ�DXMWK
a�SRLHL
VTDL��OHYJHL�JRX
Q��ÚÚWK�Q�VKYPHURQ�RX?Q�NXULDNK�Q�D-JLYDQ�K-PHYUDQ�GLKJDYJRPHQ��HMQ�K_��DMQHYJQZPHQ�X-PZ
Q�WK�Q�HMSLVWROKYQ��K`Q�H^[RPHQ�DMHLY�SRWH�DMQDJLQZYVNRQ��WHa�QRXTHWHL
VTDL��Z-a�NDL��WK�Q�SURWHYUDQ�K-PL
Q�GLD��.OKYPHQWRa�JUD��IHL
VDQÚÚ�����������H>WL�G��R-�DXMWR�a�NDL��SHUL��WZ
Q�LMGLYZQ�HMSLVWROZ
Q�Z-a�U-D�GLRXUJK��THLVZ
Q�WDX
WDY�IKVLQ��ÚÚHMSLVWROD�a�JD�U�DMGHOIZ
Q�DM[LZVDYQWZQ�PH�JUDY\DL�H>JUD\D��NDL��WDXYWDa�RL-�WRX
�GLDERYORX�DMSRYVWRORL�]L]DQLYZQ�JHJHYPLNDQ��D`�PH�Q
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�HM[DLURX
QWHa��D`�GH��SURVWLTHYQWHa��RL_a�WR��RXMDL��NHL
WDL��RXM�TDXPDV��WR�Q�D>UD�HLM�NDL��WZ
Q�NXULDNZ
Q�U-D�GLRXUJK
VDLY�WLQHa�HMSLEHYEOKQWDL�JUDIZ
Q��R-SRYWH�NDL��WDL
a�RXM�WRLDXYWDLa�HMSLEHERXOHXYNDVLQÚÚ�����������NDL��D>OOK�GHY�WLa�SDUD��WDXYWDa�HMSLVWROK��WRX
�'LRQXVLYRX�IHYUHWDL�&UXVRIRYUD��SLVWRWDYWK��DMGHOIK
��HMSLVWHLYODQWRa��K_��WD��NDWDYOOKOD�JUDYIZQ��WK
a�SURVKNRXYVKa�NDL��DXMWK
��PHWHGLYGRX�ORJLNK
a�WURIK
a��NDL��WD��PH�Q�WRX
�'LRQXVLYRX�WRVDX
WD����������WRX
�GH��4HRILYORX��R`Q�WK
a��$QWLRFHYZQ�HMNNOKVLYDa�HMSLYVNRSRQ�GHGK��OZYNDPHQ��WULYD�WD��SUR�a�$XMWRYOXNRQ�VWRLFHLZYGK�IHYUHWDL�VXJJUDYP��PDWD��NDL��D>OOR�3UR�a�WK�Q�DL^UHVLQ�w(UPRJHYQRXa�WK�Q�HMSLJUDIK�Q�H>FRQ��HMQ�Z_��HMN�WK
a��$SRNDOXY\HZa��,ZDYQQRX�NHYFUKWDL�PDUWXULYDLa��NDL��H^WHUD�GHY�WLQD�NDWKFKWLND��DXMWRX
�IHYUHWDL�ELEOLYD��WZ
Q�JH�PK�Q�DL-UHWLNZ
Q�RXM�FHL
URQ�NDL��WRYWH�]L]DQLYZQ�GLYNKQ�OXPDLQRPHYQZQ�WR�Q�HLMOLNULQK
�WK
a�DMSRVWROLNK
a�GLGDVNDOLYDa�VSRYURQ��RL-�SDQWDFRYVH�WZ
Q�HMNNOKVLZ
Q�SRLPHYQHa��Z^VSHU�WLQD�a�TK
UDa�DMJULYRXa�WZ
Q�&ULVWRX
�SUREDYWZQ�DMSRVRERX
QWHa��DXMWRX�a�DMQHL
UJRQ�WRWH��PH�Q����������WDL
a�SUR�a�WRX�a�DMGHOIRX�a�QRXTHVLYDLa�NDL��SDUDLQHYVHVLQ��WRWH��GH��SUR�a�DXMWRX�a�JXPQRYWHURQ�DMSRGXRYPHQRL��DMJUDYIRLa�WH�HLMa�SURYVZSRQ�]KWKYVHVL�NDL��DMQDWURSDL
a��K>GK�GH��NDL��GL��HMJJUDYIZQ�X-SRPQKPDYWZQ�WD�a�GRY[Da�DXMWZ
Q�DMNULEHVWDYWRLa�HMOHYJFRLa�GLHXTXYQRQWHa��R^�JHY�WRL�4HRYILORa�VX�Q�WRL
a�D>OORLa�NDWD��WRXYWZQ�VWUDWHXVDYPHQRa�GK
ORYa�HMVWLQ�DMSRY�WLQRa�RXMN�DMJHQQZ
a�DXMWZ
��NDWD��0DUNLYZQRa�SHSRQKPHYQRX�ORYJRX��R`a�NDL��DXMWR�a�PHT��Z_Q�D>OOZQ�HLMUKYNDPHQ�HLMa�H>WL�QX
Q�GLDVHY��VZVWDL��WRX
WRQ�PH�Q�RX?Q�H^EGRPRa�DMSR��WZ
Q�DMSRVWRYOZQ�WK
a��$QWLRFHYZQ�HMNNOKVLYDa�GLDGHYFHWDL�0D[LPL
QRa����������)LYOLSSRYa�JH�PKYQ��R`Q�HMN�WZ
Q�'LRQXVLYRX�IZQZ
Q�WK
a�HMQ�*RUWXYQK��SDURLNLYDa�HMSLYVNRSRQ�H>JQZPHQ��SDYQX�JH�VSRXGDLRYWDWRQ�SHSRLYKWDL�NDL��DXMWR�a�NDWD��0DUNLYZQRa�ORYJRQ��(LMUKQDL
RYa�WH�Z-VDXYWZa�NDL��0RYGHVWRa��R`a�NDL��GLDIHURYQWZa�SDUD��WRX�a�D>OORXa�WK�Q�WRX
�DMQGUR�a�HLMa�H>NGKORQ�WRL
a�SD
VLQ�NDWHIZYUDVH�SODYQKQ��NDL��D>OORL�GH��SOHLYRXa��Z_Q�SDUD��SOHLYVWRLa�WZ
Q�DMGHOIZ
Q�HLMa�H>WL�QX
Q�RL-�SRYQRL�GLDIXODYW��WRQWDL�����������(SL��WZ
QGH�NDL��0HOLYWZQ�WK
a�HMQ�6DYUGHVLQ�SDURLNLYDa�HMSLYVNR��SRa��$SROLQDYULRYa�WH�WK
a�HMQ�w,HUDSRYOHL�GLDSUHSZ
a�K>NPD]RQ��RL`�NDL��WZ
��GKOZTHYQWL�NDWD��WRX�a�FURYQRXa�w5ZPDLYZQ�EDVLOHL
�ORYJRXa�X-SH�U�WK
a�SLYVWHZa�LMGLYZa�H-NDYWHURa�DMSRORJLYDa�SURVHIZYQKVDQ�
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���������WRXYWZQ�HLMa�K-PHWHYUDQ�JQZ
VLQ�DMIL
NWDL�WD��X-SRWHWDJPHYQD��0HOLY��WZQRa��WD��3HUL��WRX
�SDYVFD�GXYR�NDL��WR��3HUL��SROLWHLYDa�NDL��SUR��IKWZ
Q�NDL��R-�3HUL��HMNNOKVLYDa�NDL��R-�3HUL��NXULDNK
a�ORYJRa��H>WL�GH��R-�3HUL��SLYVWHZa�DMQTUZYSRX�NDL��R-�3HUL��SODYVHZa�NDL��R-�3HUL��X-SDNRK
a�SLYVWHZa�DLMVTKWKULYZQ�NDL��SUR�a�WRXYWRLa�R-�3HUL��\XFK
a�NDL��VZYPDWRa�KQHQRLa�NDL��R-�3HUL��ORXWURX
�NDL��SHUL��DMOKTHLYDa�NDL��SHUL��SLYVWHZa�NDL��JHQHYVHZa�&ULVWRX
�NDL��ORYJRa�DXMWRX
�SURIKWHLYDa�NDL��SHUL��\XFK
a�NDL��VZYPDWRa�NDL��R-�3HUL��ILOR[H��QLYDa�NDL��K-�.OHL�a�NDL��WD��3HUL��WRX
�GLDERYORX�NDL��WK
a��$SRNDOXY�����������\HZa��,ZDYQQRX�NDL��R-�3HUL��HMQVZPDYWRX�THRX
��HMSL��SD
VL�NDL��WR����������3UR�a��$QWZQL
QRQ�ELEOLYGLRQ��HMQ�PH�Q�RX?Q�WZ
��3HUL��WRX
�SDYVFD�WR�Q�FURYQRQ�NDT��R`Q�VXQHYWDWWHQ��DMUFRYPHQRa�VKPDLYQHL�HMQ�WRXYWRLa��ÚÚHMSL��6HURXLOOLYRX�3DXYORX�DMQTXSDYWRX�WK
a��$VLYDa��Z_��6DYJDULa�NDLUZ
��HMPDUWXYUKVHQ��HMJHYQHWR�]KYWKVLa�SROOK��HMQ�/DRGLNHLYD��SHUL��WRX
�SDYVFD��HMPSHVRYQWRa�NDWD��NDLUR�Q�HMQ�HMNHLYQDLa�WDL
a�K-PHYUDLa��NDL��HMJUDYIK�WDX
WDÚÚ����������WRXYWRX�GH��WRX
�ORYJRX�PHYPQKWDL�.OKYPKa�R-��$OH[DQGUHX�a�HMQ�LMGLYZ��SHUL��WRX
�SDYVFD�ORYJZ���R`Q�Z-a�HM[�DLMWLYDa�WK
a�WRX
�0HOLYWZQRa�JUDIK
a�IKVLQ�H-DXWR�Q�VXQWDY[DL��HMQ�GH��WZ
��SUR�a�WR�Q�DXMWRNUDY��WRUD�ELEOLYZ��WRLDX
WDY�WLQD�NDT��K-PZ
Q�HMS��DXMWRX
�JHJRQHYQDL�L-VWRUHL
����������ÚÚWR��JD�U�RXMGHSZYSRWH�JHQRYPHQRQ��QX
Q�GLZYNHWDL�WR��WZ
Q�THRVHEZ
Q�JHYQRa�NDLQRL
a�HMODXQRYPHQRQ�GRYJPDVLQ�NDWD��WK�Q��$VLYDQ��RL-�JD�U�DMQDLGHL
a�VXNRIDYQWDL�NDL��WZ
Q�DMOORWULYZQ�HMUDVWDL��WK�Q�HMN�WZ
Q�GLDWDJPDYWZQ�H>FRQWHa�DMIRUPKYQ��IDQHUZ
a�OK�VWHXYRXVL��QXYNWZU�NDL��PHT��K-PHYUDQ�GLDUSDY]RQWHa�WRX�a�PKGH�Q�DMGLNRX
QWDVÚÚ����������NDL��PHT��H^WHUDY�IKVLQ��ÚÚNDL��HLM�PH�Q�VRX
�NHOHXYVDQWRa�WRX
WR�SUDYWWHWDL��H>VWZ�NDOZ
a�JLQRYPHQRQ��GLYNDLRa�JD�U�EDVLOHX�a�RXMN�D@Q�DMGLYNZa�ERXOHXYVDLWR�SZYSRWH��NDL��K-PHL
a�K-GHYZa�IHYURPHQ�WRX
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a�PH�Q�RX?Q�SHUL��WRXYWZQ�HMQWHOHVWDYWKa�X-IKJKYVHZa�WR��SD
Q�VXYJJUDPPD�WK
��WZ
Q�PDUWXYUZQ�K-PL
Q�NDWDWHYWDNWDL�VXQDJZJK
���RXMF�L-VWRULNK�Q�DXMWR��PRYQRQ��DMOOD��NDL��GLGDVNDOLNK�Q�SHULHYFRQ�GLKYJKVLQ��R-SRYVD�JHY�WRL�WK
a�SDURXYVKa�H>FRLWR�SUDJPDWHLYDa��WDX
W��HMSL��WRX
�SDURYQWRa�DMQDOH[DYPHQRa�SDUDTKYVRPDL����3UHI������D>OORL�PH�Q�RX?Q�L-VWRULND�a�SRLRXYPHQRL�GLKJKYVHLa��SDYQWZa�D@Q�SDUHYGZNDQ�WK
��JUDIK
��SROHYPZQ�QLYNDa�NDL��WURYSDLD�NDW��HMFTUZ
Q�VWUDWKJZ
Q�WH�DMULVWHLYDa�NDL��R-SOLWZ
Q�DMQGUDJDTLYDa��DL^PDWL�NDL��PXULYRLa�IRYQRLa�SDLYGZQ�NDL��SDWULYGRa�NDL��WK
a�D>OOKa�H^QHNHQ�SHULRXVLYDa�PLDQTHYQWZQ����3UHI������R-�GHY�JH�WRX
�NDWD��THR�Q�SROLWHXYPDWRa�GLKJKPDWLNR�a�K-PL
Q�ORYJRa�WRX�a�X-SH�U�DXMWK
a�WK
a�NDWD��\XFK�Q�HLMUKYQKa�HLMUKQLNZWDYWRXa�SROHYPRXa�NDL��WRX�a�HMQ�WRXYWRLa�X-SH�U�DMOKTHLYDa�PD
OORQ�K@�SDWULYGRa�NDL��PD
OORQ�X-SH�U�HXMVHEHLYDa�K@�WZ
Q�ILOWDYWZQ�DMQGULVDPHYQRXa�DLMZQLYDLa�DMQDJUDY\HWDL�VWKYODLa��WZ
Q�HXMVHEHLYDa�DMTOKWZ
Q�WD�a�HMQVWDYVHLa�NDL��WD�a�SROXWOKYWRXa�DMQGUHLYDa
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�WURYSDLDY�WH�WD��NDWD��GDLPRYQZQ�NDL��QLYNDa�WD�a�NDWD��WZ
Q�DMRUDYWZQ�DMQWLSDYOZQ�NDL��WRX�a�HMSL��SD
VL�WRXYWRLa�VWHIDYQRXa���3UHI�������HLMa�DLMZYQLRQ�PQKYPKQ�DMQDNKUXYWWZQ���������*DOOLYD�PH�Q�RX?Q�K-�FZYUD�K?Q��NDT��K`Q�WR��WZ
Q�GKORXPHYQZQ�VXQHNURWHL
WR�VWDYGLRQ��K_a�PKWURSRYOHLa�HMSLYVKPRL�NDL��SDUD��WD�a�D>OODa�WZ
Q�DXMWRYTL�GLDIHYURXVDL�EHERYKQWDL�/RXYJGRXQRa�NDL��%LYHQQD��GL��Z_Q�DMPIRWHYUZQ�WK�Q�D^SDVDQ�FZYUDQ�SROOZ
��WZ
��U-HXYPDWL�SHULUUHYZQ�R-�w5RGDQR�a�SRWDPR�a�GLHY[HLVLQ���������WK�Q�RX?Q�SHUL��WZ
Q�PDUWXYUZQ�JUDIK�Q�DL-�WK
�GH�GLDIDQHYVWD��WDL�HMNNOKVLYDL�WDL
a�NDWD��WK�Q��$VLYDQ�NDL��)UXJLYDQ�GLDSHYPSRQWDL��WD��SDU��DXMWDL
a�SUDFTHYQWD�WRX
WRQ�DMQLVWRURX
VDL�WR�Q�WURYSRQ���������SDUDTKYVRPDL�GH��WD�a�DXMWZ
Q�IZQDYa��ÚÚ2L-�HMQ�%LHYQQK��NDL��/RXJGRXYQZ��WK
a�*DOOLYDa�SDURLNRX
QWHa�GRX
ORL�&ULVWRX
�WRL
a�NDWD��WK�Q��$VLYDQ�NDL��)UXJLYDQ�WK�Q�DXMWK�Q�WK
a�DMSROXWUZYVHZa�K-PL
Q�SLYVWLQ�NDL��HMOSLYGD�H>FRXVLQ�DMGHOIRL
a��HLMUKYQK�NDL��FDYULa�NDL��GRY[D�DMSR��THRX
�SDWUR�a�NDL��&ULVWRX
��,KVRX
�WRX
�NXULYRX�K-PZ
QÚÚ���������HL?WD�WRXYWRLa�H-[K
a�H^WHUD�SURRLPLDVDYPHQRL��WK�Q�WRX
�ORYJRX�NDWDUFK�Q�SRLRX
QWDL�HMQ�WRXYWRLa��ÚÚWR��PH�Q�RX?Q�PHYJHTRa�WK
a�HMQTDYGH�TOLY\HZa�NDL��WK�Q�WRVDXYWKQ�WZ
Q�HMTQZ
Q�HLMa�WRX�a�D-JLYRXa�RMUJK�Q�NDL��R^VD�X-SHYPHLQDQ�RL-�PDNDYULRL�PDYUWXUHa��HMS��DMNULEH�a�RX>T��K-PHL
a�HLMSHL
Q�L-NDQRL��RX>WH�PK�Q�JUDIK
��SHULOKITK
QDL�GXQDWRYQ���������SDQWL��JD�U�VTHYQHL�HMQHYVNK\HQ�R-�DMQWLNHLYPHQRa��SURRLPLD]RYPHQRa�K>GK�WK�Q�DMGHZ
a�PHYOORXVDQ�H>VHVTDL�SDURXVLYDQ�DXMWRX
��NDL��GLD��SDYQWZQ�GLK
OTHQ��HMTLY]ZQ�WRX�a�H-DXWRX
�NDL��SURJXPQDY]ZQ�NDWD��WZ
Q�GRXYOZQ�WRX
�THRX
��Z^VWH�PK��PRYQRQ�RLMNLZ
Q�NDL��EDODQHLYZQ�NDL��DMJRUD
a�HL>UJHVTDL���������DMOOD��NDL��WR��NDTRYORX�IDLYQHVTDL�K-PZ
Q�WLQD�DXMWRL
a�DMSHLUK
VTDL�HMQ�R-SRLYZ��GKYSRWH�WRYSZ���DMQWHVWUDWKYJHL�GH��K-�FDYULa�WRX
�THRX
��NDL��WRX�a�PH�Q�DMVTHQHL
a�HMUUXYHWR��DMQWLSDUHYWDVVH�GH��VWXYORXa�H-GUDLYRXa�GXQDPHYQRXa�GLD��WK
a�X-SRPRQK
a�SD
VDQ�WK�Q�R-UPK�Q�WRX
�SRQKURX
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�HLMa�H-DXWRX�a�H-ONXYVDL��RL`�NDL��R-PRYVH�HMFZYURXQ��SD
Q�HL?GRa�RMQHLGLVPRX
�NDL��NRODYVHZa�DMQHFRYPHQRL��RL`�NDL��WD��SROOD��RMOLYJD�K-JRXYPHQRL�H>VSHXGRQ�SUR�a�&ULVWRYQ��R>QWZa�HMSLGHLNQXYPH��QRL�R^WL�RXMN�D>[LD�WD��SDTKYPDWD�WRX
�QX
Q�NDLURX
�SUR�a���������WK�Q�PHYOORXVDQ�GRY[DQ�DMSRNDOXITK
QDL�HLMa�K-PD
a���������ÚÚNDL��SUZ
WRQ�PH�Q�WD��DMSR��WRX
�R>FORX�SDQGKPHL��VZUKGR�Q�HMSLIHURYPHQD�JHQQDLYZa�X-SHYPHQRQ��HMSLERKYVHLa�NDL��SOKJD�a�NDL��VXUPRX�a�NDL��GLDUSDJD�a�NDL��OLYTZQ�EROD�a�NDL��VXJNOHLYVHLa�NDL��SDYQT��R^VD�KMJULZPHYQZ��SOKYTHL�Z-a�SUR�a�HMFTURX�a�NDL��SROHPLYRXa�ILOHL
�JLYQHVTDL���������NDL��GK��DMQDFTHYQWHa�HLMa�WK�Q�DMJRUD�Q�X-SRY�WH�WRX
�FLOLDYUFRX�NDL��WZ
Q�SURVWKNRYWZQ�WK
a�SRYOHZa�HM[RXVLZ
Q�HMSL��SDQWR�a�WRX
�SOKYTRXa�DMQDNULTHYQWHa�NDL��R-PRORJKYVDQWHa��VXQHNOHLYVTKVDQ�HLMa�WK�Q�HL-UNWK�Q�H^Za�WK
a�WRX
�K-JHPRYQRa�SDURXVLYDa���������PHWHYSHLWD�GH��HMSL��WR�Q�K-JHPRYQD�DMFTHYQWZQ�DXMWZ
Q�NDMNHLYQRX�SDYVK��WK
��SUR�a�K-PD
a�ZMPRYWKWL�FUZPHYQRX��2XMHYWWLRa��(SDYJDTRa��HL_a�HMN�WZ
Q�DMGHOIZ
Q��SOKYUZPD�DMJDYSKa�WK
a�SUR�a�WR�Q�THR�Q�NDL��SUR�a�WR�Q�SOKVLYRQ�NHFZUKNZYa��RX_�NDL��HMSL��WRVRX
WRQ�KMNULYEZWR�K-�SROLWHLYD��Z-a�NDLYSHU�R>QWD�QHYRQ�VXQH[LVRX
VTDL�WK
��WRX
�SUHVEXWHYURX�=DFDULYRX�PDUWXULYD���SHSRYUHXWR�JRX
Q�HMQ�SDYVDLa�WDL
a�HMQWRODL
a�NDL��GLNDLZYPDVL�WRX
�NXULYRX�D>PHPSWRa�NDL��SDYVK��WK
��SUR�a�WR�Q�SOKVLYRQ�OHLWRXUJLYD��D>RNQRa��]K
ORQ���������THRX
�SROX�Q�H>FZQ�NDL��]HYZQ�WZ
��SQHXYPDWL��WRLRX
WRa�GKY�WLa�Z>Q��WK�Q�RX^WZa�NDT��K-PZ
Q�DMORYJZa�JLQRPHYQKQ�NULYVLQ�RXMN�HMEDYVWDVHQ��DMOO��X-SHUKJDQDYNWKVHQ�NDL��KM[LYRX�NDL��DXMWR�a�DMNRXVTK
QDL�DMSRORJRXYPHQRa�X-SH�U�WZ
Q�DMGHOIZ
Q�R^WL�PKGH�Q�D>THRQ�PKGH��DMVHEHYa�HMVWLQ�HMQ�K-PL
Q����������WZ
Q�GH��SHUL��WR��EK
PD�NDWDERKVDYQWZQ�DXMWRX
��NDL��JD�U�K?Q�HMSLYVKPRa��NDL��WRX
�K-JHPRYQRa�PK��DMQDVFRPHYQRX�WK
a�RX^WZa�X-S��DXMWRX
�GLNDLYDa�SURWDTHLYVKa�DM[LZYVHZa��DMOOD��PRYQRQ�WRX
WR�SXTRPHYQRX�HLM�NDL��DXMWR�a�HL>K�&ULVWLDQRYa��WRX
�GH��ODPSURWDYWK��IZQK
��R-PRORJKY��VDQWRa��DMQHOKYITK�NDL��DXMWR�a�HLMa�WR�Q�NOK
URQ�WZ
Q�PDUWXYUZQ��SDUDYNOKWRa�&ULVWLDQZ
Q�FUKPDWLYVDa��H>FZQ�GH��WR�Q�SDUDYNOKWRQ
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�HMQ�H-DXWZ
���WR��SQHX
PD�WRX
�=DFDULYRX��R`�GLD��WRX
�SOKUZYPDWRa�WK
a�DMJDYSKa�HMQHGHLY[DWR��HXMGRNKYVDa�X-SH�U�WK
a�WZ
Q�DMGHOIZ
Q����������DMSRORJLYDa�NDL��WK�Q�H-DXWRX
�THL
QDL�\XFKYQ��K?Q�JD�U�NDL��H>VWLQ�JQKYVLRa�&ULVWRX
�PDTKWKYa��DMNRORXTZ
Q�WZ
��DMUQLYZ��R^SRX�D@Q�X-SDYJK�����������ÚÚHMQWHX
THQ�GK��GLHNULYQRQWR�RL-�ORLSRLY��NDL��IDQHURL��RL-�H^WRLPRL�HMJLYQRQWR�SUR�a�WR��PDUWXUHL
Q��RL`�NDL��PHWD��SDYVKa�SURTXPLYDa�DMQHSOKYURXQ�WK�Q�R-PRORJLYDQ�WK
a�PDUWXULYDa��HMIDLYQRQWR�GH��NDL��RL-�DMQHYWRLPRL�NDL��DMJXYPQDVWRL�NDL��H>WL�DMVTHQHL
a��DMJZ
QRa�PHJDYORX�WRYQRQ�HMQHJNHL
Q�PK��GXQDYPHQRL��Z_Q�NDL��HM[HYWUZVDQ�Z-a�GHYND�WR�Q�DMULTPRYQ��RL`�NDL��PHJDYOKQ�OXYSKQ�NDL��SHYQTRa�DMPHYWUKWRQ�HMQHSRLYKVDQ�K-PL
Q�NDL��WK�Q�SURTXPLYDQ�WZ
Q�ORLSZ
Q�WZ
Q�PK��VXQHLOKPPHYQZQ�HMQHYNR\DQ��RL`�NDLYSHU�SDYQWD�WD��GHLQD��SDYVFRQWHa��R^PZa�VXPSDUK
VDQ����������WRL
a�PDYUWXVLQ�NDL��RXMN�DMSHOHLYSRQWR�DXMWZ
Q����������WRYWH�GH��RL-�SDYQWHa�PHJDYOZa�HMSWRKYTKPHQ�GLD��WR��D>GKORQ�WK
a�R-PRORJLYDa��RXM�WD�a�HMSLIHURPHYQDa�NRODYVHLa�IRERXYPHQRL��DMOOD��WR��WHYORa�DMIRUZ
QWHa�NDL��WR��DMSRSHVHL
Q�WLQD�GHGLRYWHa����������VXQH��ODPEDYQRQWR�PHYQWRL�NDT��H-NDYVWKQ�K-PHYUDQ�RL-�D>[LRL�WR�Q�HMNHLYQZQ�DMQDSOKURX
QWHa�DMULTPRYQ��Z^VWH�VXOOHJK
QDL�HMN�WZ
Q�GXYR�HMNNOKVLZ
Q�SDYQWDa�WRX�a�VSRXGDLYRXa�NDL��GL��Z_Q�PDYOLVWD�VXQHVWKYNHL�WD��HMQTDYGH����������VXQHODPEDYQRQWR�GH��NDL��HMTQLNRLY�WLQHa�RLMNHYWDL�WZ
Q�K-PHWHYUZQ��HMSHL��GKPRVLYD��HMNHYOHXVHQ�R-�K-JHPZ�Q�DMQD]KWHL
VTDL�SDYQWDa�K-PD
a��RL`�NDL��NDW��HMQHYGUDQ�WRX
�VDWDQD
��IREKTHYQWHa�WD�a�EDVDYQRXa�D`a�WRX�a�D-JLYRXa�H>EOHSRQ�SDYVFRQWDa��WZ
Q�VWUDWLZWZ
Q�HMSL��WRX
WR�SDURUPZYQWZQ�DXMWRXYa��NDWH\HXYVDQWR�K-PZ
Q�4XHYVWHLD�GHL
SQD�NDL��2LMGLSR��GHLYRXa�PLY[HLa�NDL��R^VD�PKYWH�ODOHL
Q�PKYWH�QRHL
Q�THYPLa�K-PL
Q��DMOOD��PKGH��SLVWHXYHLQ�HL>�WL�WRLRX
WR�SZYSRWH�SDUD��DMQTUZYSRLa�HMJHYQHWR����������WRXYWZQ�GH��IKPLVTHYQWZQ��SDYQWHa�DMSHTKULZYTK��VDQ�HLMa�K-PD
a��Z^VWH�NDL��HL>�WLQHa�WR��SURYWHURQ�GL��RLMNHLRYWKWD
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�HMPHWULYD]RQ��WRYWH�PHJDYOZa�HMFDOHYSDLQRQ�NDL��GLHSULYRQWR�HMI��K-PL
Q��HMSOKURX
WR�GH��WR��X-SR��WRX
�NXULYRX�K-PZ
Q�HLMUKPHYQRQ�R^WL�HMOHXYVHWDL�NDLUR�a�HMQ�Z_��SD
a�R-�DMSRNWHLYQDa�X-PD
a�GRY[HL�ODWUHLYDQ�SURVIHYUHLQ�WZ
��THZ
�����������HMQWDX
TD�ORLSR�Q�X-SHUDYQZ�SDYVKa�HM[KJKYVHZa�X-SHYPHQRQ�NRODYVHLa�RL-���������D^JLRL�PDYUWXUHa��ILORWLPRXPHYQRX�WRX
�VDWDQD
�NDL��GL��HMNHLYQZQ�U-KTK
QDLY�WL�WZ
Q�EODVIKYPZQ����������X-SHUEHEOKPHYQZa�GH��HMQHYV��NK\HQ�K-�RMUJK��SD
VD�NDL��R>FORX�NDL��K-JHPRYQRa�NDL��VWUDWLZWZ
Q�HLMa�6DYJNWRQ�WR�Q�GLDYNRQRQ�DMSR��%LHYQQKa�NDL��HLMa�0DYWRXURQ��QHRIZYWLVWRQ�PHYQ��DMOOD��JHQQDL
RQ�DMJZQLVWKYQ��NDL��HLMa�À$WWDORQ�3HUJDPKQR�Q�WZ
��JHYQHL��VWX
ORQ�NDL��H-GUDLYZPD�WZ
Q�HMQWDX
TD�DMHL��JHJRQRYWD��NDL��HLMa�%ODQGL
QDQ��GL��K_a�HMSHYGHL[HQ�R-�&ULVWR�a�R^WL�WD��SDUD��DMQTUZYSRLa�HXMWHOK
�NDL��DMHLGK
�NDL��HXMNDWDIURYQKWD�IDLQRYPHQD�PHJDYOKa�NDWD[LRX
WDL�SDUD��THZ
��GRY[Ka�GLD��WK�Q�SUR�a�DXMWR�Q�DMJDYSKQ�WK�Q�HMQ�GXQDYPHL�GHLNQXPHYQKQ�NDL��PK��HMQ�HL>GHL����������NDXFZPHYQKQ����������K-PZ
Q�JD�U�SDYQWZQ�GHGLRYWZQ�NDL��WK
a�VDUNLYQKa�GHVSRLYQKa�DXMWK
a��K^WLa�K?Q�NDL��DXMWK��WZ
Q�PDUWXYUZQ�PLYD�DMJZQLYVWULD��DMJZQLZYVKa�PK��RXMGH��WK�Q�R-PRORJLYDQ�GXQKYVHWDL�SDUUKVLDYVDVTDL�GLD��WR��DMVTHQH�a�WRX
�VZYPDWRa��K-�%ODQGL
QD�WRVDXYWKa�HMSOKUZYTK�GXQDYPHZa��Z^VWH�HMNOXTK
QDL�NDL��SDUHTK
QDL�WRX�a�NDWD��GLDGRFD�a�SDQWL��WURYSZ��EDVDQLY]RQWDa�DXMWK�Q�DMSR��H-ZTLQK
a�H^Za�H-VSHYUDa��NDL��DXMWRX�a�R-PRORJRX
QWDa�R^WL�QHQLYNKQWDL�PKGH�Q�H>FRQWHa�PKNHYWL�R`�SRLKYVZVLQ�DXMWK
���NDL��TDXPDY]HLQ�HMSL��WZ
��SDUDPHYQHLQ�H>PSQRXQ�DXMWKYQ��SDQWR�a�WRX
����������VZYPDWRa�SHULHUUZJRYWRa�NDL��KMQHZ�JPHYQRX��NDL��PDUWXUHL
Q�R^WL�H`Q�HL?GRa�VWUHEOZYVHZa�L-NDQR�Q�K?Q�SUR�a�WR��HM[DJDJHL
Q�WK�Q�\XFKYQ��RXMF�R^WL�JH�WRLDX
WD�NDL��WRVDX
WD����������DMOO��K-�PDNDULYD�Z-a�JHQQDL
Ra�DMTOKWK�a�DMQHQHYD]HQ�HMQ�WK
��R-PRORJLYD���NDL��K?Q�DXMWK
a�DMQDYOK\La�NDL��DMQDYSDXVLa�NDL��DMQDOJKVLYD�WZ
Q�VXPEDLQRYQWZQ�WR��OHYJHLQ�R^WL�ÚÚ&ULVWLDQKY�HLMPL�NDL��SDU��K-PL
Q�RXMGH�Q�IDX
ORQ�JLYQHWDLÚÚ�
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���������R-�GH��6DYJNWRa�NDL��DXMWR�a�X-SHUEHEOKPHYQZa�NDL��X-SH�U�SDYQWD�D>QTUZSRQ�SDYVDa�WD�a�HM[�DMQTUZYSZQ�DLMNLYDa�JHQQDLYZa�X-SRPHYQZQ��WZ
Q�DMQRYPZQ�HMOSL]RYQ��WZQ�GLD��WK�Q�HMSLPRQK�Q�NDL��WR��PHYJHTRa�WZ
Q�EDVDYQZQ�DMNRXYVHVTDLY�WL�SDU��DXMWRX
�WZ
Q�PK��GHRYQWZQ��WRVDXYWK��X-SRVWDYVHL�DMQWLSDUHWDY[DWR�DXMWRL
a��Z^VWH�PKYWH�WR��L>GLRQ�NDWHLSHL
Q�R>QRPD�PKYWH�H>TQRXa�PKYWH�SRYOHZa�R^THQ�K?Q��PKYWH�HLM�GRX
ORa�K@�HMOHXYTHURa�HL>K��DMOOD��SUR�a�SDYQWD�WD��HMSHUZWZYPHQD�DMSHNULYQDWR�WK
��w5ZPDL!NK
��IZQK
��ÚÚ&ULVWLDQRYa�HLMPLÚÚ��WRX
WR����������NDL��DMQWL��RMQRYPDWRa�NDL��DMQWL��SRYOHZa�NDL��DMQWL��JHYQRXa�NDL��DMQWL��SDQWR�a�HMSDOOKYOZa�Z-PRORYJHL��D>OOKQ�GH��IZQK�Q�RXMN�K>NRXVDQ�DXMWRX
�WD��H>TQK����������R^THQ�GK��NDL��ILORQHLNLYD�PHJDYOK�WRX
�WH�K-JHPRYQRa�NDL��WZ
Q�EDVDQLVWZ
Q�HMJHYQHWR�SUR�a�DXMWRYQ��Z^VWH�R-SRYWH�PKNHYWL�PKGH�Q�HL?FRQ�R`�SRLKYVZVLQ�DXMWZ
���WR��WHOHXWDL
RQ�FDOND
a�OHSLYGDa�GLDSXYURXa�SURVHNRYOOZQ�WRL
a�WUXIHUZWDYWRLa�PHYOHVL�WRX
�VZYPDWRa�DXMWRX
����������NDL��WDX
WD�PH�Q�HMNDLYHWR��DXMWR�a�GH��SDUHYPHQHQ�DMQHSLYNDPSWRa�NDL��DMQHYQGRWRa��VWHUUR�a�SUR�a�WK�Q�R-PRORJLYDQ��X-SR��WK
a�RXMUDQLYRX�SKJK
a�WRX
�X^GDWRa�WK
a�]ZK
a�WRX
�HM[LRYQWRa�HMN�WK
a�QKGXYRa�WRX
�&ULVWRX
�GURVL]RYPHQRa�NDL��HMQGXQDPRXYPHQRa����������WR��GH��VZPDYWLRQ�PDYUWXa�K?Q�WZ
Q�VXPEHEKNRYWZQ��R^ORQ�WUDX
PD�NDL��PZYOZ\�NDL��VXQHVSDVPHYQRQ�NDL��DMSREHEOKNR�a�WK�Q�DMQTUZYSHLRQ�H>[ZTHQ�PRUIKYQ��HMQ�Z_��SDYVFZQ�&ULVWR�a�PHJDYODa�HMSHWHYOHL�GRY[Da��NDWDUJZ
Q�WR�Q�DMQWLNHLYPHQRQ�NDL��HLMa�WK�Q�WZ
Q�ORLSZ
Q�X-SRWXYSZVLQ�X-SRGHLNQXYZQ�R^WL�PKGH�Q�IREHUR�Q�R^SRX�SDWUR�a�DMJDYSK��PKGH��DMOJHLQR�Q�R^SRX�&ULVWRX
�GRY[D����������WZ
Q�JD�U�DMQRYPZQ�PHT��K-PHYUDa�SDYOLQ�VWUHEORXYQWZQ�WR�Q�PDYUWXUD�NDL��QRPL]RYQWZQ�R^WL�RLMGRXYQWZQ�NDL��IOHJPDLQRYQWZQ�WZ
Q�VZPDYWZQ��HLM�WD��DXMWD��SURVHQHYJNRLHQ�NRODVWKYULD��SHULHY��VRLQWR�DXMWRX
��R-SRYWH�RXMGH��WK�Q�DMSR��WZ
Q�FHLUZ
Q�D-IK�Q�KMQHLYFHWR��K@�R^WL�HMQDSRTDQZ�Q�WDL
a�EDVDYQRLa�IRYERQ�HMPSRLKYVHLHQ�WRL
a�ORLSRL
a��RXM�PRYQRQ�RXMGH�Q�SHUL��DXMWR�Q�WRLRX
WR�VXQHYEK�
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�DMOOD��NDL��SDUD��SD
VDQ�GRY[DQ�DMQTUZYSZQ�DMQHYNX\HQ�NDL��DMQZUTZYTK�WR��VZPDYWLRQ�HMQ�WDL
a�PHWHYSHLWD�EDVDYQRLa��NDL�����������WK�Q�LMGHYDQ�DMSHYODEHQ�WK�Q�SURWHYUDQ�NDL��WK�Q�FUK
VLQ�WZ
Q�PHOZ
Q��Z^VWH�PK��NRYODVLQ��DMOO��L>DVLQ�GLD��WK
a�FDYULWRa�WRX
�&ULVWRX
�WK�Q�GHXWHYUDQ�VWUHYEOZVLQ�DXMWZ
��JHQHYVTDL����������NDL��%LEOLYGD�GHY��PLYDQ�WZ
Q�KMUQKPHYQZQ�K>GK�GRNZ
Q�R-�GLDYERORa�NDWDSHSZ��NHYQDL��THOKYVDa�GH��NDL��GLD��EODVIKPLYDa�NDWDNUL
QDL��K?JHQ�HMSL��NRYODVLQ��DMQDJNDY]ZQ�HLMSHL
Q�WD��D>THD�SHUL��K-PZ
Q��Z-a�HX>TUDXVWRQ�K>GK�NDL��D>QDQGURQ����������K`�GH��HMQ�WK
��VWUHEOZYVHL�DMQHYQK\HQ�NDL��Z-a�D@Q�HLMSHL
Q�HMN�EDTHYRa�X^SQRX�DMQHJUKJRYUKVHQ��X-SRPQKVTHL
VD�GLD��WK
a�SURVNDLYURX�WLPZULYDa�WK�Q�DLMZYQLRQ�HMQ�JHHYQQK��NRYODVLQ��NDL��HM[�HMQDQWLYDa�DMQWHL
SHQ�WRL
a�EODVIKYPRLa��IKYVDVD�ÚÚSZ
a�D@Q�SDLGLYD�IDYJRLHQ�RL-�WRLRX
WRL��RL_a�PKGH��DMORYJZQ�]ZY�ZQ�DL_PD�IDJHL
Q�HM[RYQeÚÚ�NDL��DMSR��WRX
GH�&ULVWLDQK�Q�H-DXWK�Q�Z-PRORYJHL�NDL��WZ
��NOKYUZ��WZ
Q�PDUWXYUZQ�SURVHWHYTK����������ÚÚNDWDUJKTHYQWZQ�GH��WZ
Q�WXUDQQLNZ
Q�NRODVWKULYZQ�X-SR��WRX
�&ULVWRX
�GLD��WK
a�WZ
Q�PDNDULYZQ�X-SRPRQK
a��H-WHYUDa�PKFDQD�a�R-�GLDYERORa�HMSHQRYHL��WD�a�NDWD��WK�Q�HL-UNWK�Q�HMQ�WZ
��VNRYWHL�NDL��WZ
��FDOHSZWDYWZ��FZULYZ��VXJNOHLYVHLa�NDL��WD�a�HMQ�WZ
��[XYOZ��GLDWDYVHLa�WZ
Q�SRGZ
Q��HMSL��SHYPSWRQ�GLDWHLQRPHYQZQ�WUXYSKPD��NDL��WD�a�ORLSD�a�DLMNLYDa��R^VDa�HLMZYTDVLQ�RMUJL]RYPHQRL�X-SRXUJRL��NDL��WDX
WD�GLDERYORX�SOKYUHLa�GLDWLTHYQDL�WRX�a�HMJNOHLRPHYQRXa��Z^VWH�DMSRSQLJK
QDL�WRX�a�SOHLYVWRXa�HMQ�WK
��HL-UNWK
���R^VRXa�JH�R-�NXYULRa�RX^WZa�HM[HOTHL
Q�KMTHYOKVHQ��HMSLGHLN�����������QXYZQ�WK�Q�DXMWRX
�GRY[DQ����������RL-�PH�Q�JD�U�EDVDQLVTHYQWHa�SLNUZ
a�Z^VWH�GRNHL
Q�PKGH��WK
a�SDYVKa�THUDSHLYDa�WXFRYQWDa�H>WL�]K
VDL�GXYQDVTDL��SDUHYPHQRQ�HMQ�WK
��HL-UNWK
���H>UKPRL�PH�Q�WK
a�SDUD��DMQTUZYSZQ�HMSLPHOHLYDa��DMQDUUZQQXYPHQRL�GH��X-SR��NXULYRX�NDL��HMQGXQDPRXYPHQRL�NDL��VZYPDWL�NDL��\XFK
��NDL��WRX�a�ORLSRX�a�SDURUPZ
QWHa�NDL��SDUDPXTRXYPHQRL��RL-�GH��QHDURL��NDL��D>UWL�VXQHLOKPPHYQRL��Z_Q�PK��SURNDWKY�NLVWR�WD��VZYPDWD��WR��EDYURa�RXMN�H>IHURQ�WK
a�VXJNOHLYVHZa��DMOO��H>QGRQ�HMQDSHYTQK�VNRQ�
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���������R-�GH��PDNDYULRa�3RTHLQRYa��R-�WK�Q�GLDNRQLYDQ�WK
a�HMSLVNRSK
a�HMQ�/RXJGRXYQZ��SHSLVWHXPHYQRa��X-SH�U�WD��HMQHQKYNRQWD�H>WK�WK
a�K-OLNLYDa�JHJRQZ�a�NDL��SDYQX�DMVTHQK�a�WZ
��VZYPDWL��PRYOLa�PH�Q�HMPSQHYZQ�GLD��WK�Q�SURNHLPHYQKQ�VZPDWLNK�Q�DMVTHYQHLDQ��X-SR��GH��SURTXPLYDa�SQHXYPDWRa�DMQDUUZQQXYPHQRa�GLD��WK�Q�HMJNHLPHYQKQ�WK
a�PDUWXULYDa�HMSLTXPLYDQ��NDL��DXMWR�a�HMSL��WR��EK
PD�HMVXYUHWR��WRX
�PH�Q�VZYPDWRa�NDL��X-SR��WRX
�JKYUZa�NDL��X-SR��WK
a�QRYVRX�OHOXPHYQRX��WKURXPHYQKa�GH��WK
a�\XFK
a�HMQ�DXMWZ
���L^QD�GL��DXMWK
a�&ULVWR�a�TULDPEHXYVK�����������R`a�X-SR��WZ
Q�VWUDWLZWZ
Q�HMSL��WR��EK
PD�NRPLVTHLYa��SDUDSHPSRYQWZQ�DXMWR�Q�WZ
Q�SROLWLNZ
Q�HM[RXVLZ
Q�NDL��SDQWR�a�WRX
�SOKYTRXa��HMSLERKYVHLa�SDQWRLYDa�SRLRXPHYQZQ�Z-a�DXMWRX
�R>QWRa�WRX
�&ULVWRX
��DMSHGLYGRX�WK�Q�NDOK�Q�PDUWXULYDQ����������DMQHWD]RYPHQRa�GH��X-SR��WRX
�K-JHPRYQRa�WLYa�HL>K�&ULVWLDQZ
Q�R-�THRYa��H>IK�ÚÚHMD�Q�K?�a�D>[LRa��JQZYVK�ÚÚ��HMQWHX
THQ�GH��DMIHLGZ
a�HMVXYUHWR�NDL��SRLNLYODa�H>SDVFH�SOKJDYa��WZ
Q�PH�Q�VXYQHJJXa�FHUVL�Q�NDL��SRVL�Q�HMQXEUL]RYQ��WZQ�SDQWRLYZa��PKGH��WK�Q�K-OLNLYDQ�DLMGRXPHYQZQ�DXMWRX
��WZ
Q�GH��PDNUDYQ��R`�PHWD��FHL
UDa�H^NDVWRa�HL?FHQ��HLMa�DXMWR�Q�DMNRQWL]RYQ��WZQ��SDYQWZQ�GH��K-JRXPHYQZQ�PHJDYOZa�SOKPPHOHL
Q�NDL��DMVHEHL
Q��HL>�WLa�DMSROHLITHLYK�WK
a�HLMa�DXMWR�Q�DMVHOJHLYDa��NDL��JD�U�WRX�a�THRX�a�DXMWZ
Q�Z>�RQWR�RX^WZa�HMNGLNKYVHLQ��NDL��PRYJLa����������HMPSQHYZQ�HMUULYIK�HMQ�WK
��HL-UNWK
��NDL��PHWD��GXYR�K-PHYUDa�DMSHY\X[HQ����������HMQWDX
TD�GK��PHJDYOK�WLa�RLMNRQRPLYD�THRX
�HMJLYQHWR�NDL��H>OHRa�DMPHYWUKWRQ�DMQHIDLYQHWR��,KVRX
��VSDQLYZa�PH�Q�HMQ�WK
��DMGHOIRYWKWL�JHJRQRYa��PK��DMSROHLSRYPHQRQ�GH��WK
a�WHYFQKa�&ULVWRX
����������RL-�JD�U�NDWD��WK�Q�SUZYWKQ�VXYOOK\LQ�H>[DUQRL�JHQRYPHQRL�VXQHNOHLYRQWR�NDL��DXMWRL��NDL��PHWHL
FRQ�WZ
Q�GHLQZ
Q��RXMGH��JD�U�HMQ�WZ
��NDLUZ
��WRXYWZ��R>IHORYa�WL�DXMWRL
a�K-�HM[DYUQKVLa�HMJLYQHWR��DMOO��RL-�PH�Q�R-PRORJRX
QWHa�R`�NDL��K?VDQ��VXQHNOHLYRQWR�Z-a�&ULVWLDQRLY��PKGHPLD
a�D>OOKa�DLMWLYDa�DXMWRL
a�HMSLIHURPHYQKa��RX_WRL�GH��ORLSR�Q�Z-a�DMQGURIRYQRL�NDL��PLDURL��NDWHLYFRQWR��GLSORYWHURQ�SDUD��WRX�a�ORLSRX�a�NROD]RYPHQRL�
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���������HMNHLYQRXa�PH�Q�JD�U�HMSHNRXYIL]HQ�K-�FDUD��WK
a�PDUWXULYDa�NDL��K-�HMOSL�a�WZ
Q���������HMSKJJHOPHYQZQ�NDL��K-�SUR�a�WR�Q�&ULVWR�Q�DMJDYSK�NDL��WR��SQHX
PD�WR��SDWULNRYQ��WRXYWRXa�GH��WR��VXQHLGR�a�PHJDYOZa�HMWLPZUHL
WR��Z^VWH�NDL��SDUD��WRL
a�ORLSRL
a�D^SDVLQ�NDWD��WD�a�SDURYGRXa�GLDGKYORXa�WD�a�R>\HLa�DXMWZ
Q�HL?QDL����������RL`�PH�Q�JD�U�L-ODURL��SURKY�HVDQ��GRY[Ka�NDL��FDYULWRa�SROOK
a�WDL
a�R>\HVLQ�DXMWZ
Q�VXJNHNUDPHYQKa��Z^VWH�NDL��WD��GHVPD��NRYVPRQ�HXMSUHSK
�SHUL��NHL
VTDL�DXMWRL
a��Z-a�QXYPIK��NHNRVPKPHYQK��HMQ�NURVVZWRL
a�FUXVRL
a�SHSRLNLOPHYQRLa��WK�Q�HXMZGLYDQ�RMGZGRYWHa�D^PD�WK�Q�&ULVWRX
��Z^VWH�HMQLYRXa�GRY[DL�NDL��PXYUZ��NRVPLNZ
��NHFUL
VTDL�DXMWRXYa��RL`�GH��NDWKIHL
a�NDL��WDSHLQRL��NDL��GXVHLGHL
a�NDL��SDYVKa�DMVFKPRVXYQKa�DMQDYSOHRL��SURVHYWL�GH��NDL��X-SR��WZ
Q�HMTQZ
Q�RMQHLGL]RYPHQRL�Z-a�DMJHQQHL
a�NDL��D>QDQGURL��DMQGURIRYQZQ����������PH�Q�HMJNOKYPDWD�H>FRQWHa��DMSROZOHNRYWHa�GH��WK�Q�SDYQWLPRQ�NDL��H>QGR[RQ�NDL��]ZRSRLR�Q�SURVKJRULYDQ��WDX
WD�GK��RL-�ORLSRL��THZURX
QWHa�HMVWKULYFTKVDQ��NDL��RL-�VXOODPEDQRYPHQRL�DMGLVWDYN��WZa�Z-PRORYJRXQ��PKGH��H>QQRLDQ�H>FRQWHa�GLDEROLNRX
�ORJLV��PRX
ÚÚ����������WRXYWRLa�PHWD[XY�WLQD�HMSHLSRYQWHa��DX?TLa�HMSLIHYURXVLQ��ÚÚPHWD��WDX
WD�GK��ORLSR�Q�HLMa�SD
Q�HL?GRa�GLK�UHL
WR�WD��PDUWXYULD�WK
a�HM[RYGRX�DXMWZ
Q��HMN�GLDIRYUZQ�JD�U�FUZPDYWZQ�NDL��SDQWRLYZQ�DMQTZ
Q�H^QD�SOHY[DQWHa�VWHYIDQRQ�SURVKYQHJNDQ�WZ
��SDWULY��HMFUK
Q�G��RX?Q�WRX�a�JHQQDLYRXa�DMTOKWD�a�SRLNLYORQ�X-SRPHLYQDQWDa�DMJZ
QD�NDL��PHJDYOZa�QLNKYVDQWDa�DMSRODEHL
Q�WR�Q�PHYJDQ�WK
a�DMITDUVLYDa�VWHYIDQRQ����������R-�PH�Q�RX?Q�0DYWRXURa�NDL��R-�6DYJNWRa�NDL��K-�%ODQGL
QD�NDL��À$WWDORa�K>JRQWR�HMSL��WD��TKULYD�HLMa�WR��GKPRYVLRQ�NDL��HLMa�NRLQR�Q�WZ
Q�HMTQZ
Q�WK
a�DMSDQTUZSLYDa�THYDPD��HMSLYWKGHa�WK
a�WZ
Q�TKULRPDFLYZQ�K-PHYUDa�GLD��WRX�a�K-PHWHYURXa�GLGRPHYQKa����������NDL��R-�PH�Q�0DYWRXURa�NDL��R-�6DYJNWRa�DX?TLa�GLKY�HVDQ�HMQ�WZ
��DMPILTHDYWUZ��GLD��SDYVKa�NRODYVHZa��Z-a�PKGH�Q�R^OZa�SURSHSRQTRYWHa��PD
OORQ�G��Z-a



(XVHELXV��+LVWRULD�HFFOHVLDVWLFD

���

�GLD��SOHLRYQZQ�K>GK�NOKYUZQ�HMNEHELDNRYWHa�WR�Q�DMQWLYSDORQ�NDL��SHUL��WRX
�VWHIDYQRX�DXMWRX
�WR�Q�DMJZ
QD�H>FRQWHa��X-SHYIHURQ�SDYOLQ�WD�a�GLH[RYGRXa�WZ
Q�PDVWLYJZQ�WD�a�HMNHL
VH�HLMTLVPHYQDa�NDL��WRX�a�DMSR��WZ
Q�TKULYZQ�H-ONKTPRX�a�NDL��SDYQT��R^VD�PDLQRYPHQRa�R-�GK
PRa��D>OORL�DMOODFRYTHQ��HMSHERYZQ�NDL��HMSHNHOHXYRQWR��HMSL��SD
VLQ�WK�Q�VLGKUD
Q�NDTHYGUDQ��HMI��K_a�WKJDQL]RYPHQD�WD�����������VZYPDWD�NQLYVKa�DXMWRX�a�HMQHIRYUHL����������RL`�G��RXMG��RX^WZa�H>OKJRQ��DMOO��H>WL�NDL��PD
OORQ�HM[HPDLYQRQWR��ERXORYPHQRL�QLNK
VDL�WK�Q�HMNHLYQZQ�X-SRPRQKYQ��NDL��RXMG��Z`a�SDUD��6DYJNWRX�H^WHURYQ�WL�HLMVKYNRXVDQ�SDU��K`Q�DMS��DMUFK
a�HL>TLVWR�OHYJHLQ�WK
a�R-PRORJLYDa�IZQKYQ����������RX_WRL�PH�Q�RX?Q��GL��DMJZ
QRa�PHJDYORX�HMSL��SROX��SDUDPHQRXYVKa�DXMWZ
Q�WK
a�\XFK
a��WRX>VFDWRQ�HMWXYTKVDQ��GLD��WK
a�K-PHYUDa�HMNHLYQKa�DMQWL��SDYVKa�WK
a�HMQ�WRL
a�PRQRPDFLYRLa�SRLNLOLYDa�DXMWRL��THYDPD�JHQRYPHQRL�WZ
��NRYVPZ�����������K-�GH��%ODQGL
QD�HMSL��[XYORX�NUHPDVTHL
VD�SURXYNHLWR�ERUD��WZ
Q�HLMVEDOORPHYQZQ�TKULYZQ��K`�NDL��GLD��WRX
�EOHYSHVTDL�VWDXURX
�VFKYPDWL�NUHPDPHYQK�GLD��WK
a�HXMWRYQRX�SURVHXFK
a�SROOK�Q�SURTXPLYDQ�WRL
a�DMJZQL]RPHYQRLa�HMQHSRLYHL��EOHSRYQWZQ�DXMWZ
Q�HMQ�WZ
��DMJZ
QL�NDL��WRL
a�H>[ZTHQ�RMITDOPRL
a�GLD��WK
a�DMGHOIK
a�WR�Q�X-SH�U�DXMWZ
Q�HMVWDXUZPHYQRQ��L^QD�SHLYVK��WRX�a�SLVWHXYRQWDa�HLMa�DXMWR�Q�R^WL�SD
a�R-�X-SH�U�WK
a�&ULVWRX
�GRY[Ka�SDTZ�Q�WK�Q�NRLQZQLYDQ�DMHL��H>FHL�PHWD��WRX
�]Z
QWRa�THRX
����������NDL��PKGHQR�a�D-\DPHYQRX�WRYWH�WZ
Q�TKULYZQ�DXMWK
a��NDTDLUHTHL
VD�DMSR��WRX
�[XYORX�DMQHOKYITK�SDYOLQ�HLMa�WK�Q�HL-UNWKYQ��HLMa�D>OORQ�DMJZ
QD�WKURXPHYQK��L^QD�GLD��SOHLRYQZQ�JXPQDVPDYWZQ�QLNKYVDVD��WZ
��PH�Q�VNROLZ
��R>IHL�DMSDUDLYWKWRQ�SRLKYVK��WK�Q�NDWDGLYNKQ��SURWUHY\KWDL�GH��WRX�a�DMGHOIRXYa��K-�PLNUD��NDL��DMVTHQK�a�NDL��HXMNDWDIURYQKWRa�PHYJDQ�NDL��DMNDWDJZYQLVWRQ�DMTOKWK�Q�&ULVWR�Q�HMQGHGXPHYQK��GLD��SROOZ
Q�NOKYUZQ�HMNELDYVDVD�WR�Q�DMQWLNHLYPHQRQ�NDL��GL��DMJZ
QRa�WR�Q�WK
a�DMITDUVLYDa�VWH\DPHYQK�VWHYIDQRQ����������R-�GH��À$WWDORa�NDL��DXMWR�a�PHJDYOZa�HM[DLWKTHL�a�X-SR��WRX
�R>FORX��NDL��JD�U�K?Q�RMQRPDVWRYV���H^WRLPRa�HLMVK
OTHQ�DMJZQLVWK�a�GLD��WR��HXMVXQHLYGKWRQ��HMSHLGK��JQKVLYZa�HMQ�WK
�
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�&ULVWLDQK
��VXQWDY[HL�JHJXPQDVPHYQRa�K?Q�NDL��DMHL��PDYUWXa�HMJHJRYQHL�SDU��K-PL
Q�DMOKTHLYDa����������NDL��SHULDFTHL�a�NXYNOZ��WRX
�DMPILTHDYWURX��SLYQDNRa�DXMWR�Q�SURDYJRQWRa�HMQ�Z_��HMJHYJUDSWR�w5ZPDL!VWLY��RX_WRYa�HMVWLQ�À$WWDORa�R-�&ULVWLDQRYa��NDL��WRX
�GKYPRX�VIRYGUD�VIULJZ
QWRa�HMS��DXMWZ
���PDTZ�Q�R-�K-JHPZ�Q�R^WL�w5ZPDL
RYa��HMVWLQ��HMNHYOHXVHQ�DXMWR�Q�DMQDOKITK
QDL�PHWD��NDL��WZ
Q�ORLSZ
Q�WZ
Q�HMQ�WK
��HL-UNWK
��R>QWZQ��SHUL��Z_Q�HMSHYVWHLOHQ�WZ
��.DLYVDUL�NDL��SHULHYPHQHQ�WK�Q�DMSRYIDVLQ�WK�Q�DMS��HMNHLYQRX����������ÚÚR-�GH��GLD��PHYVRX�NDLUR�a�RXMN�DMUJR�a�DXMWRL
a�RXMGH��D>NDUSRa�HMJLYQHWR��DMOOD��GLD��WK
a�X-SRPRQK
a�DXMWZ
Q�WR��DMPHYWUKWRQ�H>OHRa�DMQHIDLYQHWR�&ULVWRX
��GLD��JD�U�WZ
Q�]ZYQWZQ�HM]ZR��SRLRX
QWR�WD��QHNUDY��NDL��PDYUWXUHa�WRL
a�PK��PDYUWXVLQ�HMFDULY]RQWR��NDL��HMQHJLYQHWR�SROOK��FDUD��WK
��SDUTHYQZ��PKWULY��RX`a�Z-a�QHNURX�a�HM[HYWUZVH��WRXYWRXa�]Z
QWDa�DMSRODPEDQRXYVK�����������GL��HMNHLYQZQ�JD�U�RL-�SOHLYRXa�WZ
Q�KMUQKPHYQZQ�DMQH��PHWURX
QWR�NDL��DMQHNXL"VNRQWR�NDL��DMQH]ZSXURX
QWR�NDL��HMPDYQTDQRQ�R-PRORJHL
Q�NDL��]Z
QWHa�K>GK�NDL��WHWRQZPHYQRL�SURVKY�HVDQ�WZ
��EKYPDWL��HMJJOXNDLYQRQWRa�WRX
�WR�Q�PH�Q�TDYQDWRQ�WRX
�D-PDUWZORX
�PK��ERXORPHYQRX��HMSL��GH��WK�Q�PHWDYQRLDQ�FUKVWHXRPHYQRX�THRX
��L^QD�NDL��SDYOLQ�HMSHUZWKTZ
VLQ�X-SR��WRX
�K-JHPRYQRa����������HMSLVWHLYODQWRa�JD�U�WRX
�.DLYVDURa�WRX�a�PH�Q�DMSRWXPSDQLVTK
QDL��HLM�GHY�WLQHa�DMUQRL
QWR��WRXYWRXa�DMSROXTK
QDL��WK
a�HMQTDYGH�SDQKJXYUHZa��H>VWLQ�GH��DX^WK�SROXDY��QTUZSRa�HMN�SDYQWZQ�WZ
Q�HMTQZ
Q�VXQHUFRPHYQZQ�HLMa�DX-WKYQ��DMUFRPHYQKa�VXQHVWDYQDL��DMQK
JHQ�HMSL��WR��EK
PD�THDWULY]ZQ�WRX�a�PDNDULYRXa�NDL��HMPSRPSHXYZQ�WRL
a�R>FORLa��GL��R`�NDL��SDYOLQ�DMQKY��WD]HQ��NDL��R^VRL�PH�Q�HMGRYNRXQ�SROLWHLYDQ�w5ZPDLYZQ�HMVFKNHYQDL��WRXYWZQ�DMSHYWHPQH�WD�a�NHIDODYa��WRX�a�GH��ORLSRX�a�H>SHPSHQ�HLMa�TKULYD����������HMGR[DY]HWR�GH��PHJDYOZa�R-�&ULVWR�a�HMSL��WRL
a�SURYWHURQ�DMUQKVDPHYQRLa��WRYWH�SDUD��WK�Q�WZ
Q�HMTQZ
Q�X-SRYQRLDQ�R-PROR��JRX
VLQ��NDL��JD�U�LMGLYD��RX_WRL�DMQKWDY]RQWR�Z-a�GK
THQ�DMSROXTKVRY��PHQRL��NDL��R-PRORJRX
QWHa��SURVHWLYTHQWR�WZ
��WZ
Q�PDUWXYUZQ�NOKYUZ���H>PHLQDQ�GH��H>[Z�RL-�PKGH��L>FQRa�SZYSRWH�SLYVWHZa�PKGH��DL>VTKVLQ�HMQGXYPDWRa�QXPILNRX
�PKGH��H>QQRLDQ�IRYERX
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�THRX
�VFRYQWHa��DMOOD��NDL��GLD��WK
a�DMQDVWURIK
a�DXMWZ
Q�EODVIK��PRX
QWHa�WK�Q�R-GRYQ��WRX
W��HMVWL�Q�RL-�XL-RL��WK
a�DMSZOHLYDa����������RL-�GH��ORLSRL��SDYQWHa�WK
��HMNNOKVLYD��SURVHWHYTKVDQ��Z_Q�NDL��DMQHWD]RPHYQZQ���$OHY[DQGURYa�WLa��)UX�[�PH�Q�WR��JHYQRa��LMDWUR�a�GH��WK�Q�HMSLVWKYPKQ��SROORL
a�H>WHVLQ�HMQ�WDL
a�*DOOLYDLa�GLDWULY\Da�NDL��JQZVWR�a�VFHGR�Q�SD
VLQ�GLD��WK�Q�SUR�a�THR�Q�DMJDYSKQ�NDL��SDUUKVLYDQ�WRX
�ORYJRX��K?Q�JD�U�NDL��RXMN�D>PRLURa�DMSRVWROLNRX
�FDULYVPDWRV���SDUHVWZ�a�WZ
��EKYPDWL�NDL��QHXYPDWL�SURWUHYSZQ�DXMWRX�a�SUR�a�WK�Q�R-PRORJLYDQ��IDQHUR�a�K?Q�WRL
a�SHULHVWKNRYVLQ�WR��EK
PD�Z^VSHU�ZMGLYQZQ����������DMJDQDNWKYVDQWHa�GH��RL-�R>FORL�HMSL��WZ
��WRX�a�SURYWHURQ�KMUQKPHYQRXa�DX?TLa�R-PRORJHL
Q��NDWH��ERYKVDQ�WRX
��$OH[DYQGURX�Z-a�HMNHLYQRX�WRX
WR�SRLRX
QWRa��NDL��HMSLVWKYVDQWRa�WRX
�K-JHPRYQRa�NDL��DMQHWDYVDQWRa�DXMWR�Q�WLYa�HL>K��WRX
�GH��IKYVDQWRa�R^WL�ÚÚ&ULVWLDQRYVÚÚ��HMQ�RMUJK
��JHQRYPHQRa�NDWHYNULQHQ�DXMWR�Q�SUR�a�TKULYD��NDL��WK
��HMSLRXYVK��HLMVK
OTHQ�PHWD��NDL��WRX
��$WWDYORX��NDL��JD�U�NDL��WR�Q�À$WWDORQ�WZ
��R>FOZ��FDUL]RYPHQRa�R-�K-JHPZ�Q�HM[HYGZNH�SDYOLQ�SUR�a�TKULYD����������RL`�NDL��GLD��SDYQWZQ�GLHOTRYQWHa�WZ
Q�HMQ�WZ
��DMPILTHDYWUZ��SUR�a�NRYODVLQ�HM[KXUKPHYQZQ�RMUJDYQZQ�NDL��PHYJLVWRQ�X-SRPHLYQDQWHa�DMJZ
QD��WRX>VFDWRQ�HMWXYTKVDQ�NDL��DXMWRLY��WRX
�PH�Q��$OH[DYQGURX�PKYWH�VWHQDY[DQWRa�PKYWH�JUXY[DQWRYa�WL�R^OZa��DMOOD��NDWD��NDUGLYDQ�R-PLORX
QWRa�WZ
��THZ
�����������R-�GH��À$WWDORa��R-SRYWH�HMSL��WK
a�VLGKUD
a�HMSHWHYTK�NDTHYGUDa�NDL��SHULHNDLYHWR��K-QLYND�K-�DMSR��WRX
�VZYPDWRa�NQL
VD�DMQHIHYUHWR��H>IK�SUR�a�WR��SOK
TRa�WK
��w5ZPDL!NK
��IZQK
��ÚÚLMGRX��WRX
WRY�HMVWLQ�DMQTUZYSRXa�HMVTLYHLQ��R`�SRLHL
WH�X-PHL
a��K-PHL
a�GH��RX>WH�DMQTUZYSRXa�HMVTLYRPHQ�RX>T����������H^WHURYQ�WL�SRQKUR�Q�SUDYVVRPHQÚÚ��HMSHUZWZYPHQRa�GH��WLY�R>QRPD�H>FHL�R-�THRYa��DMSHNULYTK�ÚÚR-�THR�a�R>QRPD�RXMN�H>FHL�Z-a�D>QTUZSRVÚÚ����������HMSL��SD
VL�GH��WRXYWRLa�WK
��HMVFDYWK��ORLSR�Q�K-PHYUD��WZ
Q�PRQRPDFLYZQ�K-�%ODQGL
QD�SDYOLQ�HLMVHNRPLY]HWR�PHWD��NDL��3RQWLNRX
��SDLGDULYRX�Z-a�SHQWHNDLYGHND�HMWZ
Q��RL`�NDL��NDT��K-PHYUDQ�HLMVKYJRQWR�SUR�a�WR��EOHYSHLQ�WK�Q�WZ
Q�ORLSZ
Q�NRYODVLQ�
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�NDL��KMQDJNDY]RQWR�RMPQXYQDL�NDWD��WZ
Q�HLMGZYOZQ�DXMWZ
Q��NDL��GLD��WR��HMPPHYQHLQ�HXMVWDTZ
a�NDL��HM[RXTHQHL
Q�DXMWRX�a�KMJULZYTK�SUR�a�DXMWRX�a�WR��SOK
TRa��Z-a�PKYWH�WK�Q�K-OLNLYDQ�WRX
�SDLGR�a�RLMNWHL
UDL�PKYWH�WR��JXYQDLRQ�DLMGHVTK
QDL����������SUR�a�SDYQWD�GH��WD��GHLQD��SDUHYEDOORQ�DXMWRX�a�NDL��GLD��SDYVKa�HMQ�NXYNOZ��GLK
JRQ�NRODYVHZa��HMSDOOKYOZa�DMQDJNDY]RQWHa�RMPRYVDL��DMOOD��PK��GXQDYPHQRL�WRX
WR�SUD
[DL��R-�PH�Q�JD�U�3RQWLNR�a�X-SR��WK
a�DMGHOIK
a�SDUZUPKPHYQRa��Z-a�NDL��WD��H>TQK�EOHYSHLQ�R^WL�HMNHLYQK�K?Q�SURWUHSRPHYQK�NDL��VWKULY]RXVD�DXMWRYQ��SD
VDQ�NRYODVLQ�JHQQDLYZa�X-SRPHLYQDa�DMSHYGZNHQ�WR��SQHX
PD����������K-�GH��PDNDULYD�%ODQGL
QD�SDYQWZQ�HMVFDYWK��NDTDYSHU�PKYWKU�HXMJHQK�a�SDURUPKYVDVD�WD��WHYNQD�NDL��QLNKIRYURXa�SURSHYP\DVD�SUR�a�WR�Q�EDVLOHYD��DMQDPHWURXPHYQK�NDL��DXMWK��SDYQWD�WD��WZ
Q�SDLYGZQ�DMJZQLYVPDWD�H>VSHXGHQ�SUR�a�DXMWRXYa��FDLYURXVD�NDL��DMJDOOLZPHYQK�HMSL��WK
��HM[RYGZ���Z-a�HLMa�QXPILNR�Q�GHL
SQRQ�NHNOKPHYQK��DMOOD��PK��SUR�a�TKULYD�EHEOKPHYQK����������NDL��PHWD��WD�a�PDYVWLJDa��PHWD��WD��TKULYD��PHWD��WR��WKYJDQRQ��WRX>VFDWRQ�HLMa�JXUJDTR�Q�EOKTHL
VD�WDXYUZ��SDUHEOKYTK��NDL��L-NDQZ
a�DMQDEOKTHL
VD�SUR�a�WRX
�]ZY�RX�PKGH��DL>VTKVLQ�H>WL�WZ
Q�VXPEDLQRYQWZQ�H>FRXVD�GLD��WK�Q�HMOSLYGD�NDL��HMSRFK�Q�WZ
Q�SHSLVWHXPHYQZQ�NDL��R-PLOLYDQ�SUR�a�&ULVWRYQ��HMWXYTK�NDL��DXMWKY��NDL��DXMWZ
Q�R-PRORJRXYQWZQ�WZ
Q�HMTQZ
Q�R^WL�PKGHSZYSRWH�SDU��DXMWRL
a�JXQK��WRLDX
WD�NDL��WRVDX
WD�H>SDTHQ����������ÚÚDMOO��RXMG��RX^WZa�NRYURQ�HMODYPEDQHQ�DXMWZ
Q�K-�PDQLYD�NDL��K-�SUR�a�WRX�a�D-JLYRXa�ZMPRYWKa��X-SR��JD�U�DMJULYRX�TKUR�a�D>JULD�NDL��EDYUEDUD�IX
OD�WDUDFTHYQWD�GXVSDXYVWZa�HL?FHQ��NDL��D>OOKQ�LMGLYDQ�DMUFK�Q�HMSL��WRL
a�VZYPDVLQ�HMODYPEDQHQ�K-�X^EULa�DXMWZ
Q����������WR��JD�U�QHQLNK
VTDL�DXMWRX�a�RXMN�HMGXVZYSHL�GLD��WR��PK��H>FHLQ�DMQTUZYSLQRQ�HMSLORJLVPRYQ��PD
OORQ�GH��NDL��HM[HYNDLHQ�DXMWZ
Q�WK�Q�RMUJK�Q�NDTDYSHU�TKULYRX��NDL��WRX
�K-JHPRYQRa�NDL��WRX
�GKYPRX�WR��R^PRLRQ�HLMa�K-PD
a�D>GLNRQ�HMSLGHLNQXPHYQZQ�PL
VRa��L^QD�K-�JUDIK��SOKUZTK
���R-�D>QRPRa�DMQRPKVDYWZ�H>WL��NDL��R-�GLYNDLRa�GLNDLZTKYWZ�H>WL�
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���������NDL��JD�U�WRX�a�HMQDSRSQLJHYQWDa�WK
��HL-UNWK
��SDUHYEDOORQ�NXVLYQ��HMSLPHOZ
a�SDUDIXODYVVRQWHa�QXYNWZU�NDL��PHT��K-PHYUDQ�PK��NKGHXTK
��WLa�X-I��K-PZ
Q��NDL��WRYWH�GK��SURTHYQWHa�WDY�WH�WZ
Q�TKULYZQ�WDY�WH�WRX
�SXUR�a�OHLY\DQD��SK
��PH�Q�HMVSDUDJPHYQD��SK
��GH��KMQTUDNHX��PHYQD��NDL��WZ
Q�ORLSZ
Q�WD�a�NHIDOD�a�VX�Q�WRL
a�DMSRWPKYPDVLQ�DXMWZ
Q�Z-VDXYWZa�DMWDYIRXa�SDUHIXYODWWRQ�PHWD��VWUDWLZWLNK
a�HMSLPHOHLYDa�K-PHYUDLa�VXFQDL
a����������NDL��RL`�PH�Q�HMQHEULPRX
QWR�NDL��H>EUXFRQ�WRX�a�RMGRYQWDa�HMS��DXMWRL
a��]KWRX
QWHYa�WLQD�SHULVVR��WHYUDQ�HMNGLYNKVLQ�SDU��DXMWZ
Q�ODEHL
Q��RL`�GH��HMQHJHYOZQ�NDL��HMSH��WZYTD]RQ��PHJDOXYQRQWHa�D^PD�WD��HL>GZOD�DXMWZ
Q�NDL��HMNHLYQRLa�SURVDYSWRQWHa�WK�Q�WRXYWZQ�WLPZULYDQ��RL-�GH��HMSLHLNHYVWHURL�NDL��NDWD��SRVR�Q�VXPSDTHL
Q�GRNRX
QWHa�ZMQHLYGL]RQ�SROXY��OHYJRQWHa��ÚÚSRX
�R-�THR�a�DXMWZ
Q�NDL��WLY�DXMWRX�a�Z>QKVHQ�K-�TUK�VNHLYD��K`Q�NDL��SUR��WK
a�H-DXWZ
Q�HL^ODQWR�\XFK
VeÚÚ���������NDL��WD��PH�Q�DMS��HMNHLYQZQ�WRLDXYWKQ�HL?FH�WK�Q�SRLNLOLYDQ��WD��GH��NDT��K-PD
a�HMQ�PHJDYOZ��NDTHLVWKYNHL�SHYQTHL�GLD��WR��PK��GXYQDVTDL�WD��VZYPDWD�NUXY\DL�WK
��JK
���RX>WH�JD�U�QX�[�VXQHEDYOOHWR�K-PL
Q�SUR�a�WRX
WR�RX>WH�DMUJXYULD�H>SHLTHQ�RX>WH�OLWDQHLYD�HMGXVZYSHL��SDQWL��GH��WURYSZ��SDUHWKYURXQ��Z-a�PHYJD�WL�NHUGDQRX
QWHa��HLM�PK��WXYFRLHQ�WDIK
VÚÚ����������WRXYWRLa�H-[K
a�PHT��H^WHUDY�IDVLQ��ÚÚWD��RX?Q�VZYPDWD�WZ
Q�PDUWXYUZQ�SDQWRLYZa�SDUDGHLJPDWL��VTHYQWD�NDL��DLMTULDVTHYQWD�HMSL��K-PHYUDa�H^[��PHWHYSHLWD�NDHYQWD�NDL��DLMTDOZTHYQWD�X-SR��WZ
Q�DMQRYPZQ�NDWHVDUZYTK�HLMa�WR�Q�w5RGDQR�Q�SRWDPR�Q�SOKVLYRQ�SDUDUUHYRQWD��R^SZa�PKGH��OHLY\DQRQ�DXMWZ
Q�IDLYQKWDL�HMSL��WK
a�JK
a�H>WL����������NDL��WDX
W��H>SUDWWRQ�Z-a�GXQDYPHQRL�QLNK
VDL�WR�Q�THR�Q�NDL��DMIHOHYVTDL�DXMWZ
Q�WK�Q�SDOLJJHQHVLYDQ��L^QD��Z-a�H>OHJRQ�HMNHL
QRL��ÚÚPKGH��HMOSLYGD�VFZ
VLQ�DMQDVWDYVHZa��HMI��K_��SHSRLTRYWHa�[HYQKQ�WLQD��NDL��NDLQK�Q�HLMVDYJRXVLQ�K-PL
Q�TUK�VNHLYDQ�NDL��NDWDIURQRX
VL�WZ
Q�GHLQZ
Q��H^WRLPRL�NDL��PHWD��FDUD
a�K^NRQWHa�HMSL��WR�Q�TDYQDWRQ��QX
Q�L>GZPHQ�HLM�DMQDVWKYVRQWDL�NDL��HLM�GXYQDWDL�ERKTK
VDL�DXMWRL
a�R-�THR�a�DXMWZ
Q�NDL��HM[HOHYVTDL�HMN�WZ
Q�FHLUZ
Q�K-PZ
QÚÚ�
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��������7RLDX
WD�NDL��WD��NDWD��WR�Q�GHGKOZPHYQRQ�DXMWRNUDYWRUD�WDL
a�&ULVWRX
�VXPEHYEKNHQ�HMNNOKVLYDLa��DMI��Z_Q�NDL��WD��HMQ�WDL
a�ORLSDL
a�HMSDUFLYDLa�HMQKUJKPHYQD�HLMNRYWL�ORJLVPZ
��VWRFDY]HVTDL�SDYUHVWLQ��D>[LRQ�WRXYWRLa�HMN�WK
a�DXMWK
a�HMSLVXQDY\DL�JUDIK
a�OHY[HLa�H-WHYUDa��GL��Z_Q�WR��HMSLHLNH�a�NDL��ILODYQTUZSRQ�WZ
Q�GHGKOZPHYQZQ�PDUWXYUZQ�DMQDJHYJUDSWDL�WRXYWRLa�DXMWRL
a�WRL
a�U-KYPDVLQ���������ÚÚRL`�NDL��HMSL��WRVRX
WRQ�]KOZWDL��NDL��PLPKWDL��&ULVWRX
�HMJHYQRQWR��R`a�HMQ�PRUIK
��THRX
�X-SDYUFZQ�RXMF�D-USDJPR�Q�K-JKYVDWR�WR��HL?QDL�L>VD�THZ
���Z^VWH�HMQ�WRLDXYWK��GRY[K��X-SDYUFRQWHa�NDL��RXMF�D^SD[�RXMGH��GL�a�DMOOD��SROODYNLa�PDUWX��UKYVDQWHa�NDL��HMN�TKULYZQ�DX?TLa�DMQDOKITHYQWHa�NDL��WD��NDXWKYULD�NDL��WRX�a�PZYOZSDa�NDL��WD��WUDXYPDWD�H>FRQWHa�SHULNHLYPHQD��RX>W��DXMWRL��PDYUWXUDa�H-DXWRX�a�DMQHNKYUXWWRQ�RX>WH�PK�Q�K-PL
Q�HMSHY��WUHSRQ�WRXYWZ��WZ
��RMQRYPDWL�SURVDJRUHXYHLQ�DXMWRXYa��DMOO��HL>�SRWHY�WLa�K-PZ
Q�GL��HMSLVWROK
a�K@�GLD��ORYJRX�PDYUWXUDa�DXMWRX�a���������SURVHL
SHQ��HMSHYSOKVVRQ�SLNUZ
a���������K-GHYZa�JD�U�SDUHFZYURXQ�WK�Q�WK
a�PDUWXULYDa�SURVKJRULYDQ�WZ
��&ULVWZ
���WZ
��SLVWZ
��NDL��DMOKTLQZ
��PDYUWXUL�NDL��SUZWRWRYNZ��WZ
Q�QHNUZ
Q�NDL��DMUFKJZ
��WK
a�]ZK
a�WRX
�THRX
��NDL��HMSHPLPQKYVNRQWR�WZ
Q�HM[HOKOXTRYWZQ�K>GK�PDUWXYUZQ�NDL��H>OHJRQ��ÚÚHMNHL
QRL�K>GK�PDYUWXUHa��RX`a�HMQ�WK
��R-PRORJLYD��&ULVWR�a�KM[LYZVHQ�DMQDOKITK
QDL��HMSLVIUDJLVDYPH��QRa�DXMWZ
Q�GLD��WK
a�HM[RYGRX�WK�Q�PDUWXULYDQ��K-PHL
a�GH��R-PRYORJRL�PHYWULRL�NDL��WDSHLQRLYÚÚ��NDL��PHWD��GDNUXYZQ�SDUHNDYORXQ�WRX�a�DMGHOIRX�a�GHRYPHQRL�L^QD�HMNWHQHL
a�HXMFDL��JLYQZQWDL�SUR�a�WR����������WHOHLZTK
QDL�DXMWRXYa���������NDL��WK�Q�PH�Q�GXYQDPLQ�WK
a�PDUWXULYDa�H>UJZ��HMSHGHLYNQXQWR�SROOK�Q�SDUUKVLYDQ�D>JRQWHa�SUR�a�WD��H>TQK��NDL��WK�Q�HXMJHYQHLDQ�GLD��WK
a�X-SRPRQK
a�NDL��DMIRELYDa�NDL��DMWURPLYDa�IDQHUD�Q�HMSRLYRXQ��WK�Q�GH��SUR�a�WRX�a�DMGHOIRX�a�WZ
Q�PDUWXYUZQ�SURVKJRULYDQ�SDUK�WRX
QWR��HMPSHSOKVPHYQRL�IRYERX�THRX
ÚÚ���������NDL��DX?TLa�PHWD��EUDFHYD�IDVLYQ��ÚÚHMWDSHLYQRXQ�H-DXWRX�a�X-SR��WK�Q�NUDWDLD�Q�FHL
UD��X-I��K_a
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�L-NDQZ
a�QX
Q�HLMVLQ�X-\ZPHYQRL��WRYWH�GH��SD
VL�PH�Q�DMSHORJRX
QWR��NDWKJRYURXQ�GH��RXMGHQRYa��H>OXRQ�D^SDQWDa��HMGHYVPHXRQ�GH��RXMGHYQD��NDL��X-SH�U�WZ
Q�WD��GHLQD��GLDWLTHYQWZQ�KX>FRQWR��NDTDYSHU�6WHYIDQRa�R-�WHYOHLRa�PDYUWXa��NXYULH��PK��VWKYVK�a�DXMWRL
a�WK�Q�D-PDUWLYDQ�WDXYWKQ��HLM�G��X-SH�U�WZ
Q�OLTD��]RYQWZQ�HMGHYHWR��SRYVZ��PD
OORQ�X-SH�U�WZ
Q�DMGHOIZ
QeÚÚ��������NDL��DX?TLYa�IDVL�PHT��H^WHUD��ÚÚRX_WRa�JD�U�NDL��PHYJLVWRa�DXMWRL
a�SUR�a�DXMWR�Q�R-�SRYOHPRa�HMJHYQHWR�GLD��WR��JQKYVLRQ�WK
a�DMJDYSKa��L^QD�DMSRSQLFTHL�a�R-�TK�U�RX`a�SURYWHURQ�Z>�HWR�NDWDSHSZNHYQDL��]Z
QWDa�HM[HPHYVK���RXM�JD�U�H>ODERQ�NDXYFKPD�NDWD��WZ
Q�SHSWZNRYWZQ��DMOO��HMQ�RL_a�HMSOHRYQD]RQ�DXMWRLY��WRX
WR�WRL
a�HMQGHHVWHYURLa�HMSKYUNRXQ�PKWULND��VSODYJFQD�H>FRQWHa��NDL��SROOD��SHUL��DXMWZ
Q�HMNFHYRQWHa�GDYNUXD�SUR�a�WR�Q�SDWHYUD��]ZK�Q�KM�WKYVDQWR���������NDL��H>GZNHQ�DXMWRL
a��K`Q�NDL��VXQHPHULYVDQWR�WRL
a�SOKVLYRQ��NDWD��SDYQWD�QLNKIRYURL�SUR�a�THR�Q�DMSHOTRYQWHa��HLMUKYQKQ�DMJDSKYVDQWHa�DMHL��NDL��HLMUKYQKQ�K-PL
Q�SDUHJJXKYVDQWHa��PHW��HLMUKYQKa�HMFZYUKVDQ�SUR�a�THRYQ��PK��NDWDOLSRYQWHa�SRYQRQ�WK
��PKWUL��PKGH��VWDYVLQ�NDL��SRYOHPRQ�WRL
a�DMGHOIRL
a�DMOOD��FDUD�Q�NDL��HLMUKYQKQ�NDL��R-PRYQRLDQ�NDL��DMJDYSKQÚÚ���������WDX
WD�NDL��SHUL��WK
a�WZ
Q�PDNDULYZQ�HMNHLYQZQ�SUR�a�WRX�a�SDUDSHSWZNRYWDa�WZ
Q�DMGHOIZ
Q�VWRUJK
a�ZMIHOLYPZa�SURNHLYVTZ��������WK
a�DMSDQTUZYSRX�NDL��DMQKOHRX
a�H^QHND�GLDTHYVHZa�WZ
Q�PHWD��WDX
WD�DMIHLGZ
a�WRL
a�&ULVWRX
�PHYOHVLQ�SURVHQKQHJPHYQZQ���������w+�G��DXMWK��WZ
Q�SURHLUKPHYQZQ�PDUWXYUZQ�JUDIK��NDL��D>OOKQ�WLQD��PQKYPKa�DM[LYDQ�L-VWRULYDQ�SHULHYFHL��K`Q�NDL��RXMGHL�a�D@Q�JHYQRLWR�ITRYQRa�PK��RXMFL��WZ
Q�HMQWHX[RPHYQZQ�HLMa�JQZ
VLQ�SURTHL
QDL��H>FHL�GH��RX^WZa����������$ONLELDYGRX�JDYU�WLQRa�HM[�DXMWZ
Q�SDYQX�DXMFPKUR�Q�ELRX
QWRa�ELYRQ�NDL��PKGHQR�a�R^OZa�WR��SURYWHURQ�PHWDODPEDYQRQWRa��DMOO��K@�D>UWZ��PRYQZ��NDL��X^GDWL�FUZPHYQRX�SHLUZPHYQRX�WH�NDL��HMQ�WK
��HL-UNWK
��RX^WZ�GLDYJHLQ���$WWDYOZ��PHWD��WR�Q�SUZ
WRQ�DMJZ
QD�R`Q�HMQ�WZ
��DMPILTHDYWUZ��K>QXVHQ��DMSHNDOXYITK�R^WL�PK��NDOZ
a�SRLRLYK�R-��$ONLELDYGKa�PK��FUZYPHQRa�WRL
a�NWLYVPDVL�WRX
�THRX
�NDL�
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�D>OORLa�WXYSRQ�VNDQGDYORX�X-SROHLSRYPHQRa���������SHLVTHL�a�GH��R-��$ONLELDYGKa�SDYQWZQ�DMQHYGKQ�PHWHODYPEDQHQ�NDL��KXMFDULYVWHL�WZ
��THZ
���RXM�JD�U�DMQHSLYVNHSWRL�FDYULWRa�THRX
�K?VDQ��DMOOD��WR��SQHX
PD�WR��D^JLRQ�K?Q�VXYPERXORQ�DXMWRL
a��NDL��WDX
WD�PH�Q�Z-GL��HMFHYWZ���������WZ
Q�G��DMPIL��WR�Q�0RQWDQR�Q�NDL���$ONL��ELDYGKQ�NDL��4HRYGRWRQ�SHUL��WK�Q�)UXJLYDQ�D>UWL�WRYWH�SUZ
WRQ�WK�Q�SHUL��WRX
�SURIKWHXYHLQ�X-SRYOK\LQ�SDUD��SROORL
a�HMNIHUR��PHYQZQ��SOHL
VWDL�JD�U�RX?Q�NDL��D>OODL�SDUDGR[RSRLLYDL�WRX
�THLYRX�FDULYVPDWRa�HLMa�H>WL�WRYWH�NDWD��GLDIRYURXa�HMNNOKVLYDa�HMNWHORXYPHQDL�SLYVWLQ�SDUD��SROORL
a�WRX
�NDMNHLYQRXa�SURIKWHXYHLQ�SDUHL
FRQ��NDL��GK��GLDIZQLYDa�X-SDUFRXYVKa�SHUL��WZ
Q�GHGKOZPHY��QZQ��DX?TLa�RL-�NDWD��WK�Q�*DOOLYDQ�DMGHOIRL��WK�Q�LMGLYDQ�NULYVLQ�NDL��SHUL��WRXYWZQ�HXMODEK
�NDL��RMUTRGR[RWDYWKQ�X-SRWDYWWRXVLQ����������HMNTHYPHQRL�NDL��WZ
Q�SDU��DXMWRL
a�WHOHLZTHYQWZQ�PDUWXYUZQ�GLDIRYURXa�HMSLVWRODYa��D`a�HMQ�GHVPRL
a�H>WL�X-SDYUFRQWHa�WRL
a�HMS���$VLYDa�NDL��)UXJLYDa�DMGHOIRL
a�GLHFDYUD[DQ��RXM�PK�Q�DMOOD��NDL���(OHXTHYUZ��WZ
��WRYWH�w5ZPDLYZQ�HMSLVNRYSZ���WK
a�WZ
Q�HMNNOKVLZ
Q�HLMUKYQKa�H^QHND�SUHVEHXYRQWHa���������2L-�G��DXMWRL��PDYUWXUHa�NDL��WR�Q�(LMUKQDL
RQ��SUHVEXYWHURQ�K>GK�WRYW��R>QWD�WK
a�HMQ�/RXJGRXYQZ��SDURLNLYDa��WZ
��GKOZTHYQWL�NDWD��w5ZYPKQ�HMSLVNRYSZ��VXQLYVWZQ��SOHL
VWD�WZ
��DMQGUL��PDUWXURX
QWHa��Z-a�DL-�WRX
WRQ�H>FRXVDL�WR�Q�WURYSRQ�GKORX
VL�IZQDLY���������ÚÚ&DLYUHLQ�HMQ�THZ
��VH�SDYOLQ�HXMFRYPHTD�NDL��DMHLY��SDYWHU��(OHXYTHUH��WDX
WDY�VRL�WD��JUDYPPDWD�SURHWUH\DYPHTD�WR�Q�DMGHOIR�Q�K-PZ
Q�NDL��NRLQZQR�Q�(LMUKQDL
RQ�GLDNRPLYVDL��NDL��SDUDNDORX
PHQ�H>FHLQ�VH�DXMWR�Q�HMQ�SDUDTHYVHL��]KOZWK�Q�R>QWD�WK
a�GLDTKYNKa�&ULVWRX
��HLM�JD�U�K>�GHLPHQ�WRYSRQ�WLQL��GLNDLRVXYQKQ�SHULSRLHL
VTDL��Z-a�SUHVEXYWHURQ�HMNNOKVLYDa��R^SHU�HMVWL�Q�HMS��DXMWZ
���HMQ�SUZYWRLa�D@Q�SDUHTHYPHTDÚÚ���������WLY�GHL
�NDWDOHYJHLQ�WR�Q�HMQ�WK
��GKOZTHLYVK��JUDIK
��WZ
Q�PDUWXYUZQ�NDWDYORJRQ��LMGLYD��PH�Q�WZ
Q�DMSRWPKYVHL�NHIDOK
a�WHWHOHLZPHYQZQ��LMGLYD��GH��WZ
Q�TKUVL�Q�HLMa�ERUD�Q�SDUDEHEOKPHYQZQ��NDL��DX?TLa�WZ
Q�HMSL��WK
a�HL-UNWK
a�NHNRLPKPHYQZQ��WRYQ�WH
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�DMULTPR�Q�WZ
Q�HLMa�H>WL�WRYWH�SHULRYQWZQ�R-PRORJKWZ
Qe�R^WZ��JD�U�ILYORQ��NDL��WDX
WD�U-DY�GLRQ�SOKUHYVWDWD�GLDJQZ
QDL�PHWD��FHL
UDa�DMQDODERYQWL�WR��VXYJJUDPPD��R`�NDL��DXMWR��WK
��WZ
Q�PDUWXYUZQ�VXQDJZJK
��SUR�a�K-PZ
Q��Z-a�JRX
Q�H>IKQ��NDWHLYOHNWDL��DMOOD��WD��PH�Q�HMS���$QWZQLYQRX�WRLDX
WD���������WRXYWRX�GK��DMGHOIR�Q�0DYUNRQ�$XMUKYOLRQ�.DLYVDUD�ORYJRa�H>FHL�*HUPDQRL
a�NDL��6DUPDYWDLa�DMQWLSDUDWDWWRYPHQRQ�PDYFK���GLY\HL�SLH]RPHYQKa�DXMWRX
�WK
a�VWUDWLD
a��HMQ�DMPKFDQLYD��JHQHYVTDL��WRX�a�G��HMSL��WK
a�0HOLWKQK
a�RX^WZ�NDORXPHYQKa�OHJHZ
QRa�VWUDWLZYWDa�GLD��SLYVWHZa�HM[�HMNHLYQRX�NDL��HLMa�GHX
UR�VXQHVWZYVKa�HMQ�WK
��SUR�a�WRX�a�SROHPLYRXa�SDUDWDY[HL�JRYQX�THYQWDa�HMSL��JK
Q�NDWD��WR��RLMNHL
RQ�K-PL
Q�WZ
Q�HXMFZ
Q�H>TRa�HMSL��WD�a�SUR�a�WR�Q�THR�Q�L-NHVLYDa�WUDSHYVTDL���������SDUDGRY[RX�GH��WRL
a�SROHPLYRLa�WRX
�WRLRXYWRX�GK��THDYPDWRa�IDQHYQWRa��D>OOR�WL�ORYJRa�H>FHL�SDUDGR[RYWHURQ�HMSLNDWDODEHL
Q�DXMWLYND��VNKSWR�Q�PH�Q�HLMa�IXJK�Q�NDL��DMSZYOHLDQ�VXQHODXYQRQWD�WRX�a�SROHPLYRXa��R>PEURQ�GH��HMSL��WK�Q�WZ
Q�WR��THL
RQ�SDUDNHNOKNRYWZQ�VWUDWLDYQ��SD
VDQ�DXMWK�Q�HMN�WRX
�GLY\RXa�PHYOORXVDQ�R^VRQ�RX>SZ�GLDITHLY��UHVTDL�DMQDNWZYPHQRQ���������K-�G��L-VWRULYD�IHYUHWDL�PH�Q�NDL��SDUD��WRL
a�SRYUUZ�WRX
�NDT��K-PD
a�ORYJRX�VXJJUDIHX
VLQ�RL_a�PHYORQ�JHYJRQHQ�WK
a�NDWD��WRX�a�GKORXPHYQRXa�JUDIK
a��GHGKYOZWDL�GH��NDL��SUR�a�WZ
Q�K-PHWHYUZQ��DMOOD��WRL
a�PH�Q�H>[ZTHQ�L-VWRULNRL
a��D^WH�WK
a�SLYVWHZa�DMQRLNHLYRLa��WHYTHLWDL�PH�Q�WR��SDUDYGR[RQ��RXM�PK�Q�NDL��WDL
a�WZ
Q�K-PHWHYUZQ�HXMFDL
a�WRX
T��Z-PRORJKYTK�JHJRQHYQDL��WRL
a�GHY�JH�K-PHWHYURLa��D^WH�DMOKTHLYDa�ILYORLa��D-SOZ
��NDL��DMNDNRKYTHL�WURYSZ��WR��SUDFTH�Q�SDUDGHYGRWDL���������WRXYWZQ�G��D@Q�HL>K�NDL���$SROLQDYULRa��HM[�HMNHLYQRX�IKYVDa�WK�Q�GL��HXMFK
a�WR��SDUDYGR[RQ�SHSRLKNXL
DQ�OHJHZ
QD�RLMNHLYDQ�WZ
��JHJRQRYWL�SUR�a�WRX
�EDVLOHYZa�HLMOKIHYQDL�SURVKJRULYDQ��NHUDXQRERYORQ�WK
��w5ZPDLYZQ�HMSLNOKTHL
VDQ�IZQK
����������PDYUWXa�GH��WRXYWZQ�JHYQRLW��D@Q�DM[LRYFUHZa�R-�7HUWXOOLDQRYa��WK�Q�w5ZPDL!NK�Q�WK
��VXJNOKYWZ��SURVIZQKYVDa�X-SH�U�WK
a�SLYVWHZa�DMSRORJLYDQ��K_a�NDL��SURYVTHQ�HMPQKPRQHXYVDPHQ��WKYQ�WH�L-VWRULYDQ�EHEDLZ
Q�VX�Q�DMSRGHLY[HL�PHLY]RQL�NDL��HMQDUJHVWHYUD��
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��������JUDYIHL�G��RX?Q�NDL��DXMWRYa��OHYJZQ�0DYUNRX�WRX
�VXQHWZWDYWRX�EDVLOHYZa�HMSLVWROD�a�HLMa�H>WL�QX
Q�IHYUHVTDL�HMQ�DL_a�DXMWR�a�PDUWXUHL
�HMQ�*HUPDQLYD��X^GDWRa�DMSRULYD��PHYOORQWD�DXMWRX
�WR�Q�VWUDWR�Q�GLDITHLYUHVTDL�WDL
a�WZ
Q�&ULVWLDQZ
Q�HXMFDL
a�VHVZ
VTDL��WRX
WRQ�GHY�IKVLQ�NDL��TDYQDWRQ�DMSHLOK
VDL�WRL
a�NDWKJRUHL
Q�K-PZ
Q�HMSLFHLURX
VLQ���������RL_a�R-�GKOZTHL�a�DMQK�U�NDL��WDX
WD�SURVHSLOHYJHL��ÚÚSRWDSRL��RX?Q�RL-�QRYPRL�RX_WRL��RL`�NDT��K-PZ
Q�PRYQZQ�H^SRQWDL�DMVHEHL
a��D>GLNRL��ZMPRLYe�RX`a�RX>WH�2XMHVSDVLDQR�a�HMIXYOD[HQ��NDLYWRL�JH��,RXGDLYRXa�QLNKYVDa��RX`a�7UDL!DQR�a�HMN�PHYURXa�HM[RXTHYQKVHQ��NZOXYZQ�HMN]KWHL
VTDL�&ULVWLDQRXYa��RX`a�RX>WH�w$GULDQRYa��NDLYWRL�JH�SDYQWD�WD��SHULYHUJD�SROXSUDJPRQZ
Q��RX>WH�R-�(XMVHEK�a�HMSLNOKTHL�a�HMSHNXYUZVHQÚÚ��DMOOD��WDX
WD�PH�Q�R^SK��WLa�HMTHYORL��WLTHYVTZ���������PHWLYZPHQ�G��K-PHL
a�HMSL��WK�Q�WZ
Q�H-[K
a�DMNRORXTLYDQ��3RTHLQRX
�GK��HMI��R^ORLa�]ZK
a�H>WHVLQ�HMQHQKYNRQWD�VX�Q�WRL
a�HMSL��*DOOLYDa�PDUWXUKYVDVLQ�WHOHLZTHYQWRa��(LMUKQDL
Ra�WK
a�NDWD��/RXYJGRXQRQ�K_a�R-�3RTHLQR�a�K-JHL
WR�SDURLNLYDa�WK�Q�HMSLVNRSK�Q�GLDGHYFHWDL��3ROXNDYUSRX�GH��WRX
WRQ�DMNRXVWK�Q�JHQHYVTDL�NDWD��WK�Q�QHYDQ�HMPDQTDYQRPHQ�K-OLNLYDQ���������RX_WRa�WZ
Q�HMSL��w5ZYPKa�WK�Q�GLDGRFK�Q�HMSLVNRYSZQ�HMQ�WULYWK��VXQWDY[HL�WZ
Q�SUR�a�WD�a�DL-UHYVHLa�SDUDTHYPHQRa��HLMa��(OHXYTHURQ��RX_�WD��NDWD��WRX�a�FURYQRXa�K-PL
Q�HM[HWDY]HWDL��Z-a�D@Q�GK��NDW��DXMWR�Q�VSRXGD]RPHYQKa�DXMWZ
��WK
a�JUDIK
a��WR�Q�NDWDYORJRQ�L^VWKVL��JUDYIZQ�Z_GH���������ÚÚTHPHOLZYVDQWHa�RX?Q�NDL��RLMNRGRPKYVDQWHa�RL-�PDNDYULRL�DMSRYVWRORL�WK�Q�HMNNOKVLYDQ��/LYQZ��WK�Q�WK
a�HMSLVNRSK
a�OHLWRXU��JLYDQ�HMQHFHLYULVDQ��WRXYWRX�WRX
�/LYQRX�3DX
ORa�HMQ�WDL
a�SUR�a�7LPRYTHRQ�HMSLVWRODL
a�PHYPQKWDL��GLDGHYFHWDL�G��DXMWR�Q��$QHYJ��NOKWRa���������PHWD��WRX
WRQ�GH��WULYWZ��WRYSZ��DMSR��WZ
Q�DMSRVWRYOZQ�WK�Q�HMSLVNRSK�Q�NOKURX
WDL�.OKYPKa��R-�NDL��H-RUDNZ�a�WRX�a�PDNDULYRXa�DMSRVWRYORXa�NDL��VXPEHEOKNZ�a�DXMWRL
a�NDL��H>WL
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�H>QDXORQ�WR��NKYUXJPD�WZ
Q�DMSRVWRYOZQ�NDL��WK�Q�SDUDYGRVLQ�SUR��RMITDOPZ
Q�H>FZQ��RXM�PRYQRa��H>WL�JD�U�SROORL��X-SHOHLYSRQWR�WRYWH�X-SR��WZ
Q�DMSRVWRYOZQ�GHGLGDJPHYQRL���������HMSL��WRXYWRX�RX?Q�WRX
�.OKYPHQWRa�VWDYVHZa�RXMN�RMOLYJKa�WRL
a�HMQ�.RULYQTZ��JHQRPHYQKa�DMGHOIRL
a��HMSHYVWHLOHQ�K-�HMQ�w5ZYPK��HMNNOKVLYD�L-NDQZWDYWKQ�JUDIK�Q�WRL
a�.RULQTLYRLa��HLMa�HLMUKYQKQ�VXPELEDY]RXVD�DXMWRX�a�NDL��DMQDQHRX
VD�WK�Q�SLYVWLQ�DXMWZ
Q�NDL��K`Q�QHZVWL��DMSR��WZ
Q�DMSRVWRYOZQ�SDUDYGRVLQ�HLMOKYIHLÚÚ��NDL��PHWD��EUDFHYD�IKVLYQ���������ÚÚWR�Q�GH��.OKYPHQWD�WRX
WRQ�GLDGHYFHWDL�(XMDYUHVWRa�NDL��WR�Q�(XMDYUHVWRQ��$OHY[DQGURa��HL?T��RX^WZa�H^NWRa�DMSR��WZ
Q�DMSRVWRYOZQ�NDTLYVWDWDL�;XYVWRa��PHWD��GH��WRX
WRQ�7HOHVIRYURa��R`a�NDL��HMQGRY[Za�HMPDUWXYUKVHQ��H>SHLWD�w8JL
QRa��HL?WD�3LYRa��PHT��R`Q��$QLYNKWRa��GLDGH[DPHYQRX�WR�Q��$QLYNKWRQ�6ZWK
URa��QX
Q�GZGHNDYWZ��WRYSZ��WR�Q�WK
a�HMSLVNRSK
a�DMSR��WZ
Q�DMSRVWRYOZQ�NDWHYFHL�NOK
URQ��(OHXYTHURa���������WK
��DXMWK
��WDY[HL��������NDL��WK
��DXMWK
��GLGDFK
��K^�WH�DMSR��WZ
Q�DMSRVWRYOZQ�HMQ�WK
��HMNNOKVLYD��SDUDYGRVLa�NDL��WR��WK
a�DMOKTHLYDa�NKYUXJPD�NDWKYQWKNHQ�HLMa�K-PD
VÚÚ���������7DX
WD�R-�(LMUKQDL
Ra�DMNRORXYTZa�WDL
a�SURGLH[RGHXTHLYVDLa�K-PL
Q�X-SRJUDY\Da�L-VWRULYDLa�HMQ�RL_a�HMSHYJUD\HQ��SHYQWH�RX?VL�WR�Q�DMULTPRYQ���(OHYJFRX�NDL��DMQDWURSK
a�WK
a�\HXGZQXYPRX�JQZYVHZa��HMQ�GHXWHYUZ��WK
a�DXMWK
a�X-SRTHYVHZa��R^WL�GK��NDL��HLMa�DXMWR�Q�X-SRGHLYJPDWD�WK
a�THLYDa�NDL��SDUDGRY[RX�GXQDYPHZa�HMQ�HMNNOKVLYDLa�WLVL�Q�X-SROHYOHLSWR��GLD��WRXYWZQ�HMSLVKPDLYQHWDL��OHYJZQ���������ÚÚWRVRX
WRQ�GH��DMSRGHYRXVLQ�WRX
�QHNUR�Q�HMJHL
UDL��NDTZ�a�R-�NXYULRa�K>JHLUHQ�NDL��RL-�DMSRYVWRORL�GLD��SURVHXFK
a�NDL��HMQ�WK
��DMGHOIRYWKWL�SROODYNLa�GLD��WR��DMQDJNDL
RQ�NDL��WK
a�NDWD��WRYSRQ�HMNNOKVLYDa�SDYVKa�DLMWKVDPHYQKa�PHWD��QKVWHLYDa�NDL��OLWDQHLYDa�SROOK
a�HMSHYVWUH\HQ�WR��SQHX
PD�WRX
�WHWHOHXWKNRYWRa�NDL��HMFDULYVTK�R-�D>QTUZSRa�WDL
a�HXMFDL
a�WZ
Q�D-JLYZQÚÚ��NDL��DX?TLYa�IKVLQ�PHT��H^WHUD�
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��������ÚÚHLM�GH��NDL��WR�Q�NXYULRQ�IDQWDVLZGZ
a�WD��WRLDX
WD�SHSRLKNHYQDL�IKYVRXVLQ��HMSL��WD��SURIKWLND��DMQDYJRQWHa�DXMWRXYa��HM[�DXMWZ
Q�HMSLGHLY[RPHQ�SDYQWD�RX^WZa�SHUL��DXMWRX
�NDL��SURHLUK
VTDL�NDL��JHJRQHYQDL�EHEDLYZa�NDL��DXMWR�Q�PRYQRQ�HL?QDL�WR�Q�XL-R�Q�WRX
�THRX
��GL��R`�NDL��HMQ�WZ
��HMNHLYQRX�RMQRYPDWL�RL-�DMOKTZ
a�DXMWRX
�PDTKWDLY��SDU��DXMWRX
�ODERYQWHa�WK�Q�FDYULQ�HMSLWHORX
VLQ�HMS��HXMHUJHVLYD��WK
��WZ
Q�ORLSZ
Q�DMQTUZYSZQ��NDTZ�a�HL_a�H^NDVWRa�WK�Q�GZUHD�Q�HL>OKIHQ�SDU��DXMWRX
���������RL`�PH�Q�JD�U�GDLYPRQDa�HMODXYQRXVLQ�EHEDLYZa�NDL��DMOKTZ
a��Z^VWH�SROODYNLa�NDL��SLVWHXYHLQ�HMNHLYQRXa�DXMWRX�a�WRX�a�NDTDULVTHYQWDa�DMSR��WZ
Q�SRQKUZ
Q�SQHXPDYWZQ�NDL��HL?QDL�HMQ�WK
��HMNNOKVLYD���RL`�GH��NDL��SURYJQZVLQ�H>FRXVLQ�WZ
Q�PHOORYQWZQ�NDL��RMSWDVLYDa�NDL��U-KYVHLa�SURIKWLNDYa��D>OORL�GH��WRX�a�NDYPQRQWDa�GLD��WK
a�WZ
Q�FHLUZ
Q�HMSLTHYVHZa�LMZ
QWDL�NDL��X-JLHL
a�DMSRNDTLVWD
VLQ��K>GK�GHY��NDTZ�a�H>IDPHQ��NDL��QHNURL��KMJHYUTKVDQ�NDL��SDUHYPHLQDQ�VX�Q�K-PL
Q�H>WHVLQ�L-NDQRL
a��NDLY��WLY�JDYUe��������RXMN�H>VWLQ�DMULTPR�Q�HLMSHL
Q�WZ
Q�FDULVPDYWZQ�Z_Q�NDWD��SDQWR�a�WRX
�NRYVPRX�K-�HMNNOKVLYD�SDUD��THRX
�ODERX
VD�HMQ�WZ
��RMQRYPDWL��,KVRX
�&ULVWRX
�WRX
�VWDXUZTHYQWRa�HMSL��3RQWLYRX�3LODYWRX�H-NDYVWKa�K-PHYUDa�HMS��HXMHUJHVLYD��WK
��WZ
Q�HMTQZ
Q�HMSLWHOHL
��PKYWH�HM[DSDWZ
VDY�WLQDa�PKYWH�HM[DUJX��UL]RPHYQK��Z-a�JD�U�GZUHD�Q�HL>OKIHQ�SDUD��THRX
��GZUHD�Q�NDL��GLDNRQHL
ÚÚ���������NDL��HMQ�H-WHYUZ��GH��WRYSZ��R-�DXMWR�a�JUDYIHL��ÚÚNDTZ�a�NDL��SROOZ
Q�DMNRXYRPHQ�DMGHOIZ
Q�HMQ�WK
��HMNNOKVLYD��SURIKWLND��FDULYVPDWD�HMFRYQWZQ�NDL��SDQWRGDSDL
a�ODORXYQWZQ�GLD��WRX
�SQHXYPDWRa�JOZYVVDLa�NDL��WD��NUXYILD�WZ
Q�DMQTUZYSZQ�HLMa�IDQHUR�Q�DMJRYQWZQ�HMSL��WZ
��VXPIHYURQWL�NDL��WD��PXVWKYULD�WRX
�THRX
�HMNGLKJRXPHYQZQÚÚ��WDX
WD�NDL��SHUL��WRX
�GLDIRUD�a�FDULVPDYWZQ�PHYFUL�NDL��WZ
Q�GKORXPHYQZQ�FURYQZQ�SDUD��WRL
a�DM[LYRLa�GLDPHL
QDL����������(SHL��GH��DMUFRYPHQRL�WK
a�SUDJPDWHLYDa�X-SRYVFHVLQ�SHSRLKYPHTD�SDUDTKYVHVTDL�NDWD��NDLUR�Q�HLMSRYQWHa�WD�a�WZ
Q�DMUFDLYZQ�HMNNOKVLDVWLNZ
Q�SUHVEXWHYUZQ�WH�NDL��VXJJUDIHYZQ�IZQD�a�HMQ�DL_a�WD�a�SHUL��WZ
Q�HMQGLDTKYNZQ�JUDIZ
Q�HLMa�DXMWRX�a�NDWHOTRXYVDa�SDUDGRYVHLa�JUDIK
��SDUDGHGZYNDVLQ��WRXYWZQ
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�GH��NDL��R-�(LMUKQDL
Ra�K?Q��IHYUH��NDL��WD�a�DXMWRX
�SDUDTZYPHTD�OHY[HLa���������NDL��SUZYWDa�JH�WD�a�SHUL��WZ
Q�L-HUZ
Q�HXMDJJHOLYZQ�RX^WZa�HMFRXYVDa��ÚÚR-�PH�Q�GK��0DWTDL
Ra�HMQ�WRL
a�w(EUDLYRLa�WK
��LMGLYD��DXMWZ
Q�GLDOHYNWZ��NDL��JUDIK�Q�HM[KYQHJNHQ�HXMDJJHOLYRX��WRX
�3HYWURX�NDL��WRX
�3DXYORX�HMQ�w5ZYPK��HXMDJJHOL]RPHYQZQ�NDL��THPHOLRXYQWZQ�WK�Q�HMNNOKVLYDQ���������PHWD��GH��WK�Q�WRXYWZQ�H>[RGRQ�0DYUNRa��R-�PDTKWK�a�NDL��H-UPKQHXWK�a�3HYWURX��NDL��DXMWR�a�WD��X-SR��3HYWURX�NKUXVVRYPHQD�HMJJUDYIZa�K-PL
Q�SDUDGHYGZNHQ��NDL��/RXND
a�GHY��R-�DMNRYORXTRa�3DXYORX��WR��X-S��HMNHLYQRX�NKUXVVRYPHQRQ�HXMDJJHYOLRQ�HMQ�ELYEOZ��NDWHYTHWR���������H>SHLWD��,ZDYQQKa��R-�PDTKWK�a�WRX
�NXULYRX��R-�NDL��HMSL��WR��VWK
TRa�DXMWRX
�DMQDSHVZYQ��NDL��DXMWR�a�HM[HYGZNHQ�WR��HXMDJJHYOLRQ��HMQ��(IHYVZ��WK
a��$VLYDa�GLDWULYEZQÚÚ���������WDX
WD�PH�Q�RX?Q�HMQ�WULYWZ��WK
a�HLMUKPHYQKa�X-SRTHYVHZa�WZ
��SURGKOZTHYQWL�HL>UKWDL��HMQ�GH��WZ
��SHYPSWZ��SHUL��WK
a��,ZDYQQRX��$SRNDOXY\HZa�NDL��WK
a�\KYIRX�WK
a�WRX
�DMQWLFULYVWRX�SURVKJR��ULYDa�RX^WZa�GLDODPEDYQHL��ÚÚWRXYWZQ�GH��RX^WZa�HMFRYQWZQ�NDL��HMQ�SD
VL�GH��WRL
a�VSRXGDLYRLa�NDL��DMUFDLYRLa�DMQWLJUDYIRLa�WRX
�DMULTPRX
�WRXYWRX�NHLPHYQRX�NDL��PDUWXURXYQWZQ�DXMWZ
Q�HMNHLYQZQ�WZ
Q�NDW��R>\LQ�WR�Q��,ZDYQQKQ�H-RUDNRYWZQ�NDL��WRX
�ORYJRX�GLGDYVNRQWRa�K-PD
a�R^WL�R-�DMULTPR�a�WRX
�RMQRYPDWRa�WRX
�TKULYRX�NDWD��WK�Q�w(OOKYQZQ�\K
IRQ�GLD��WZ
Q���������HMQ�DXMWZ
��JUDPPDYWZQ�HMPIDLYQHWDLÚÚ���������NDL��X-SRNDWDED�a�SHUL��WRX
�DXMWRX
�IDYVNHL��ÚÚK-PHL
a�RX?Q�RXMN�DMSRNLQGXQHXYRPHQ�SHUL��WRX
�RMQRYPDWRa�WRX
�DMQWLFULYVWRX�DMSRIDLQRYPHQRL�EHEDLZWLNZ
a��HLM�JD�U�H>GHL�DMQDIDQGR�Q�®HMQ½�WZ
��QX
Q�NDLUZ
��NKUXYWWHVTDL�WRX>QRPD�DXMWRX
��GL��HMNHLYQRX�D@Q�HMUUHYTK�WRX
�NDL��WK�Q�DMSRNDYOX\LQ�H-RUDNRYWRa��RXMGH��JD�U�SUR��SROORX
�FURYQRX�H-ZUDYTK��DMOOD��VFHGR�Q�HMSL��WK
a�K-PHWHYUDa�JHQHD
a��SUR�a�WZ
��WHYOHL�WK
a�'RPHWLDQRX
�DMUFK
VÚÚ���������WDX
WD�NDL��SHUL��WK
a��$SRNDOXY\HZa�L-VWRYUKWDL�WZ
�
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�GHGKOZPHYQZ���PHYPQKWDL�GH��NDL��WK
a��,ZDYQQRX�SUZYWKa�HMSLVWROK
a��PDUWXULYDa�HM[�DXMWK
a�SOHLYVWDa�HLMVIHYUZQ��R-PRLYZa�GH��NDL��WK
a�3HYWURX�SURWHYUDa��RXM�PRYQRQ�GH��RL?GHQ��DMOOD��NDL��DMSRGHYFHWDL�WK�Q�WRX
�3RLPHYQRa�JUDIKYQ��OHYJZQ��ÚÚNDOZ
a�RX?Q�K-�JUDIK��K-�OHYJRXVD�SUZ
WRQ�SDYQWZQ�SLYV��WHXVRQ�R^WL�HL_a�HMVWLQ�R-�THR�a�R-�WD��SDYQWD�NWLYVDa�NDL��NDWDUWLYVDVÚÚ��NDL��WD��H-[K
a���������NDL��U-KWRL
a�GHY�WLVLQ�HMN�WK
a�6RORPZ
QRa�6RILYDa�NHYFUKWDL��PRYQRQ�RXMFL��IDYVNZQ��ÚÚR^UDVLa�GH��THRX
�SHULSRLKWLNK��DMITDUVLYDa��DMITDUVLYD�GH��HMJJX�a�HL?QDL�SRLHL
�THRX
ÚÚ��NDL��DMSRPQKPRQHXPDYWZQ�GH��DMSRVWROLNRX
�WLQRa�SUHVEXWHYURX��RX_�WRX>QRPD�VLZSK
��SDUHYGZNHQ��PQKPRQHXYHL�HM[KJKYVHLa�WH�DXMWRX
�THLYZQ�JUDIZ
Q�SDUDWHYTHLWDL���������H>WL�NDL���,RXVWLYQRX�WRX
�PDYUWXURa�NDL���,JQDWLYRX�PQKYPKQ�SHSRLYKWDL��PDUWXULYDLa�DX?TLa�NDL��DMSR��WZ
Q�WRXYWRLa�JUDIHYQWZQ�NHFUKPHYQRa��HMSKYJJHOWDL�G��DXMWR�a�HMN�WZ
Q�0DUNLYZQRa�VXJJUDPPDYWZQ�DMQWLOHY[HLQ�DXMWZ
��HMQ�LMGLYZ��VSRXGDYVPDWL����������NDL��SHUL��WK
a�NDWD��WRX�a�H-EGRPKYNRQWD�H-UPKQHLYDa�WZ
Q�THRSQHXYVWZQ�JUDIZ
Q�D>NRXH�RL_D�NDWD��OHY[LQ�JUDYIHL��ÚÚR-�THR�a�RX?Q�D>QTUZSRa�HMJHYQHWR�NDL��DXMWR�a�NXYULRa�H>VZVHQ�K-PD
a��GRX�a�WR��WK
a�SDUTHYQRX�VKPHL
RQ��DMOO��RXMF�Z-a�H>QLRLY�IDVLQ�WZ
Q�QX
Q�WROPZYQWZQ�PHTHUPKQHXYHLQ�WK�Q�JUDIKYQ��ÚÚLMGRX��K-�QHD
QLa�HMQ�JDVWUL��H^[HL�NDL��WHY[HWDL�XL-RYQÚÚ��Z-a�4HRGR��WLYZQ�K-UPKYQHXVHQ�R-��(IHYVLRa�NDL���$NXYODa�R-�3RQWLNRYa��DMPIRY��WHURL��,RXGDL
RL�SURVKYOXWRL��RL_a�NDWDNRORXTKYVDQWHa�RL-�����������(ELZQDL
RL�HM[��,ZVK�I�DXMWR�Q�JHJHQK
VTDL�IDYVNRXVLQÚÚ����������WRXYWRLa�HMSLIHYUHL�PHWD��EUDFHYD�OHYJZQ��ÚÚSUR��WRX
�JD�U�w5ZPDLYRXa�NUDWX
QDL�WK�Q�DMUFK�Q�DXMWZ
Q��H>WL�WZ
Q�0DNHGRYQZQ�WK�Q��$VLYDQ�NDWHFRYQWZQ��3WROHPDL
Ra�R-�/DYJRX�ILORWLPRXYPHQRa�WK�Q�X-S��DXMWRX
�NDWHVNHXDVPHYQKQ�ELEOLRTKYNKQ�HMQ��$OH[DQGUHLYD��NRVPK
VDL�WRL
a�SDYQWZQ�DMQTUZY��SZQ�VXJJUDYPPDVLQ�R^VD�JH�VSRXGDL
D�X-SK
UFHQ��KM�WKYVDWR�SDUD��WZ
Q�w,HURVROXPLWZ
Q�HLMa�WK�Q�w(OOKQLNK�Q�GLDYOHNWRQ�VFHL
Q�DXMWZ
Q�PHWDEHEOKPHYQDa�WD�a�JUDIDYa�
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���������RL`�GHY��X-SKYNRXRQ�JD�U�H>WL�WRL
a�0DNHGRYVLQ�WRYWH��WRX�a�SDU��DXMWRL
a�HMPSHLURWDYWRXa�WZ
Q�JUDIZ
Q�NDL��DMPIRWHYUZQ�WZ
Q�GLDOHYNWZQ��H-EGRPKYNRQWD�SUHVEXWHYURXa��H>SHP\DQ�3WROHPDLYZ���SRLKYVDQWRa�WRX
�THRX
�R^SHU�KMERXYOHWR����������R`�GH��LMGLYD��SHL
UDQ�DXMWZ
Q�ODEHL
Q�THOKYVDa�HXMODEKTHLYa�WH�PKY�WL�D>UD�VXQTHYPHQRL�DMSRNUXY\ZVL�WK�Q�HMQ�WDL
a�JUDIDL
a�GLD��WK
a�H-UPKQHLYDa�DMOKYTHLDQ��FZULYVDa�DXMWRX�a�DMS��DMOOKYOZQ�HMNHYOHXVH�WRX�a�SDYQWDa�WK�Q�DXMWK�Q�H-UPKQHLYDQ�JUDYIHLQ��NDL��WRX
W��HMSL��SDYQWZQ�WZ
Q�ELEOLYZQ�HMSRLYKVHQ����������VXQHOTRYQWZQ�GH��DXMWZ
Q�HMSL��WR��DXMWR��SDUD��WZ
��3WROHPDLYZ��NDL��VXQDQWLEDORYQWZQ�H-NDYVWRX�WK�Q�H-DXWRX
�H-UPKQHLYDQ��R-�PH�Q�THR�a�HMGR[DYVTK��DL-�GH��JUDIDL��R>QWZa�THL
DL�HMJQZYVTKVDQ��WZ
Q�SDYQWZQ�WD��DXMWD��WDL
a�DXMWDL
a�OHY[HVLQ�NDL��WRL
a�DXMWRL
a�RMQRYPDVLQ�DMQDJRUHXVDYQWZQ�DMS��DMUFK
a�PHYFUL�WHYORXa��Z^VWH�NDL��WD����������SDURYQWD�H>TQK�JQZ
QDL�R^WL�NDW��HMSLYSQRLDQ�WRX
�THRX
�HLMVLQ�H-UPKQHXPHYQDL�DL-�JUDIDLY����������NDL��RXMGHYQ�JH�TDXPDVWR�Q�WR�Q�THR�Q�WRX
WR�HMQKUJKNHYQDL��R^a�JH�NDL��HMQ�WK
��HMSL��1DERXFR��GRQRYVRU�DLMFPDOZVLYD��WRX
�ODRX
�GLDITDUHLVZ
Q�WZ
Q�JUDIZ
Q�NDL��PHWD��H-EGRPKYNRQWD�H>WK�WZ
Q��,RXGDLYZQ�DMQHOTRYQWZQ�HLMa�WK�Q�FZYUDQ�DXMWZ
Q��H>SHLWD�HMQ�WRL
a�FURYQRLa��$UWD[HYU[RX�WRX
�3HUVZ
Q�EDVLOHYZa�HMQHYSQHXVHQ�À(VGUD��WZ
��L-HUHL
�HMN�WK
a�IXOK
a�/HXL��WRX�a�WZ
Q�SURJHJRQRYWZQ�SURIKWZ
Q�SDYQWDa�DMQDWDY[DVTDL�ORYJRXa�NDL��DMSRNDWDVWK
VDL�WZ
��ODZ
��WK�Q�GLD��0ZXVHYZa�QRPRTHVLYDQÚÚ�����������WRVDX
WD�R-�(LMUKQDL
Ra����������(QQHYD�GH��NDL��GHYND�H>WHVLQ�WK
��EDVLOHLYD��GLDUNHYVDQWRa��$QWZQLYQRX��.RYPRGRa�WK�Q�K-JHPRQLYDQ�SDUDODPEDYQHL��RX_�NDWD��WR��SUZ
WRQ�H>WRa�WZ
Q�NDW���$OH[DYQGUHLDQ�HMNNOKVLZ
Q��,RXOLDQR�a�HMJFHLULY]HWDL�WK�Q�HMSLVNRSKYQ��HMSL��GXRNDLYGHND�H>WHVLQ��$JULS��SLYQRX�WK�Q�OHLWRXUJLYDQ�DMSRSOKYVDQWRa����������w+JHL
WR�GH��WKQLNDX
WD�WK
a�WZ
Q�SLVWZ
Q�DXMWRYTL�GLDWULEK
a�DMQK�U�NDWD��SDLGHLYDQ�HMSLGR[RYWDWRa��R>QRPD�DXMWZ
��3DYQWDLQRa��HM[�DMUFDLYRX�H>TRXa�GLGDVNDOHLYRX�WZ
Q�L-HUZ
Q�ORYJZQ
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�SDU��DXMWRL
a�VXQHVWZ
WRa��R`�NDL��HLMa�K-PD
a�SDUDWHLYQHWDL�NDL��SUR�a�WZ
Q�HMQ�ORYJZ��NDL��WK
��SHUL��WD��THL
D�VSRXGK
��GXQDWZ
Q�VXJNURWHL
VTDL�SDUHLOKYIDPHQ��HMQ�GH��WRL
a�PDYOLVWD�NDW��HMNHL
QR�NDLURX
�GLDODYP\DL�ORYJRa�H>FHL�WR�Q�GHGKOZPHYQRQ��RL_D�NDL��DMSR��ILORVRYIRX�DMJZJK
a�WZ
Q�NDORXPHYQZQ�6WZL!NZ
Q�Z-UPKPHYQRQ����������WRVDXYWKQ�G��RX?Q�IDVLQ�DXMWR�Q�HMNTXPRWDYWK��GLDTHYVHL�SURTXPLYDQ�SHUL��WR�Q�THL
RQ�ORYJRQ�HMQGHLY[DVTDL��Z-a�NDL��NKYUXND�WRX
�NDWD��&ULVWR�Q�HXMDJJHOLYRX�WRL
a�HMS��DMQDWROK
a�H>TQHVLQ�DMQDGHLFTK
QDL��PHYFUL�NDL��WK
a��,QGZ
Q�VWHLODYPHQRQ�JK
a��K?VDQ�JDYU��K?VDQ�HLMa�H>WL�WRYWH�SOHLYRXa�HXMDJJHOLVWDL��WRX
�ORYJRX��H>QTHRQ�]K
ORQ�DMSRVWROLNRX
�PLPKYPDWRa�VXQHLVIHYUHLQ�HMS��DXM[KYVHL�NDL��RLMNRGRPK
��WRX
�THLYRX�ORYJRX�SURPKTRXYPHQRL����������Z_Q�HL_a�JHQRYPHQRa�NDL��R-�3DYQWDLQRa��NDL��HLMa��,QGRX�a�HMOTHL
Q�OHYJHWDL��H>QTD�ORYJRa�HX-UHL
Q�DXMWR�Q�SURITDYVDQ�WK�Q�DXMWRX
�SDURXVLYDQ�WR��NDWD��0DWTDL
RQ�HXMDJJHYOLRQ�SDUDY�WLVLQ�DXMWRYTL�WR�Q�&ULVWR�Q�HMSHJQZNRYVLQ��RL_a�%DUTRORPDL
RQ�WZ
Q�DMSRVWRYOZQ�H^QD�NKUX
[DL�DXMWRL
a�WH�w(EUDLYZQ�JUDYPPDVL�WK�Q�WRX
�0DWTDLYRX�NDWDOHL
\DL�JUDIKYQ��K`Q�NDL��VZY�]HVTDL�HLMa�WR�Q�GKORXYPHQRQ�FURYQRQ����������R^�JH�PK�Q�3DYQWDLQRa�HMSL��SROORL
a�NDWRUTZYPDVL�WRX
�NDW���$OH[DYQGUHLDQ�WHOHXWZ
Q�K-JHL
WDL�GLGDVNDOHLYRX��]ZYVK��IZQK
��NDL��GLD��VXJJUDP��PDYWZQ�WRX�a�WZ
Q�THLYZQ�GRJPDYWZQ�TKVDXURX�a�X-SRPQKPDWL]RY��PHQRa����������.DWD��WRX
WRQ�WDL
a�THLYDLa�JUDIDL
a�VXQDVNRXYPHQRa�HMS���$OH[DQGUHLYDa�HMJQZULY]HWR�.OKYPKa��R-PZYQXPRa�WZ
��SDYODL�WK
a�w5ZPDLYZQ�HMNNOKVLYDa�K-JKVDPHYQZ��IRLWKWK
��WZ
Q�DMSRVWRYOZQ����������R`a�GK��NDL��RMQRPDVWL��HMQ�DL_a�VXQHYWD[HQ�w8SRWXSZYVHVLQ�Z-a�D@Q�GLGDVNDYORX�WRX
�3DQWDLYQRX�PHYPQKWDL��WRX
WRYQ�WH�DXMWR�Q�NDL��WZ
Q�6WUZPDWHYZQ�HMQ�SUZYWZ��VXJJUDYPPDWL�DLMQLYWWHVTDLY�PRL�GRNHL
��R^WH�WRX�a�HMPIDQHVWHYURXa�K_a�NDWHLYOKIHQ�DMSRVWROLNK
a�GLDGRFK
a�HMSLVKPKQDYPHQRa�WDX
WDY�IKVLQ����������ÚÚK>GK�GH��RXM�JUDIK��HLMa�HMSLYGHL[LQ�WHWHFQDVPHYQK�K^GH
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�K-�SUDJPDWHLYD��DMOODY�PRL�X-SRPQKYPDWD�HLMa�JK
UDa�TKVDXULY]HWDL��OKYTKa�IDYUPDNRQ��HL>GZORQ�DMWHFQZ
a�NDL��VNLDJUDILYD�WZ
Q�HMQDUJZ
Q�NDL��HMP\XYFZQ�HMNHLYQZQ�Z_Q�NDWK[LZYTKQ�HMSDNRX
VDL�ORYJZQ�WH�NDL��DMQGUZ
Q�PDNDULYZQ�NDL��WZ
��R>QWL�DM[LRORYJZQ����������WRXYWZQ�R`�PH�Q�HMSL��WK
a�w(OODYGRa��R-��,ZQLNRYa��R`�GH��HMSL��WK
a�PHJDYOKa�w(OODYGRa��WK
a�.RLYOKa�D^WHURa�DXMWZ
Q�6XULYDa�K?Q��R`�GH��DMS��$LMJXYSWRX��D>OORL�GH��DMQD��WK�Q�DMQDWROKYQ��NDL��WDXYWKa�R`�PHYQ�WLa�WZ
Q��$VVXULYZQ��R`�GH��HMQ�WK
��3DODLVWLYQK��w(EUDL
Ra�DMQHYNDTHQ��X-VWDYWZ��GH��SHULWXFZYQ��GXQDYPHL�GH��D>UD�SUZ
WRa�K?Q��DMQHSDXVDYPKQ��HMQ�$LMJXYSWZ��TKUDYVDa�OHOKTRYWD����������DMOO��RL`�PH�Q�WK�Q�DMOKTK
�WK
a�PDNDULYDa�VZY�]RQWHa�GLGDVNDOLYDa�SDUDYGRVLQ�HXMTX�a�DMSR��3HYWURX�NDL���,DNZYERX��,ZDYQQRX�WH�NDL��3DXYORX�WZ
Q�D-JLYZQ�DMSRVWRYOZQ�SDL
a�SDUD��SDWUR�a�HMNGH[DYPHQRa��RMOLYJRL�GH��RL-�SDWUDYVLQ�R^PRLRL���K_NRQ�GK��VX�Q�THZ
��NDL��HLMa�K-PD
a��WD��SURJRQLND��HMNHL
QD�NDL��DMSRVWROLND��NDWDTKVRYPHQRL�VSHYUPDWDÚÚ�����������(SL��WRXYWZQ�WK
a�HMQ�w,HURVROXYPRLa�HMNNOKVLYDa�HMSLYVNRSRa�R-�SDUD��SROORL
a�HLMa�H>WL�QX
Q�EHERKPHYQRa�1DYUNLVVRa�HMJQZULY]HWR��SHQWHNDLGHNDYWKQ�D>JZQ�GLDGRFK�Q�DMSR��WK
a�WZ
Q��,RXGDLYZQ�NDWD��w$GULDQR�Q�SROLRUNLYDa��HM[�RX_�GK��SUZ
WRQ�WK�Q�DXMWRYTL�HMNNOKVLYDQ�HM[�HMTQZ
Q�VXVWK
QDL�PHWD��WRX�a�HMN�SHULWRPK
a�NDTKJKYVDVTDLY�WH�DXMWZ
Q�SUZ
WRQ�HM[�HMTQZ
Q�HMSLYVNRSRQ�0DYUNRQ�HMGKOZYVDPHQ����������PHT��R`Q�HMSLVNRSHX
VDL�.DVVLDQR�Q�DL-�WZ
Q�DXMWRYTL�GLDGRFDL��SHULHYFRXVLQ��NDL��PHWD��WRX
WRQ�3RXYSOLRQ��HL?WD�0DY[LPRQ��NDL��HMSL��WRXYWRLa��,RXOLDQRYQ��H>SHLWD�*DYL!RQ��PHT��R`Q�6XYPPDFRQ��NDL��*DYL!RQ�H^WHURQ��NDL��SDYOLQ�D>OORQ��,RXOLDQRYQ��.DSLYWZQDY�WH�SUR�a�WRXYWRLa�NDL��2XMDYOHQWD�NDL��'ROLFLDQRYQ��NDL��HMSL��SD
VL�WR�Q�1DYUNLVVRQ��WULDNRVWR�Q�DMSR��WZ
Q�DMSRVWRYOZQ�NDWD��WK�Q�WZ
Q�H-[K
a�GLDGRFK�Q�JHJHQKPHYQRQ�����������(Q�WRXYWZ��NDL��w5RYGZQ��JHYQRa�WZ
Q�DMSR���$VLYDa��PDTKWHXTHL�a�HMSL��w5ZYPKa��Z-a�DXMWR�a�L-VWRUHL
��7DWLDQZ
���R`Q�HMN�WZ
Q�SURYVTHQ�H>JQZPHQ��GLDYIRUD�VXQWDY[Da�ELEOLYD��PHWD��WZ
Q�ORLSZ
Q�NDL��SUR�a�WK�Q�0DUNLYZQRa�SDUDWHYWDNWDL�DL^UHVLQ��K`Q�NDL��HLMa�GLDIRYURXa�JQZYPDa�NDW��DXMWR�Q�GLDVWD
VDQ�L-VWRUHL
��WRX�a�WK�Q�GLDYVWDVLQ�HMPSHSRLKNRYWDa�DMQDJUDYIZQ�HMS��DMNULEHYa
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�WH�WD�a�SDU��H-NDYVWZ��WRXYWZQ�HMSLQHQRKPHYQDa�GLHOHYJFZQ�\HXGRORJLYDa����������D>NRXH�G��RX?Q�NDL��DXMWRX
�WDX
WD�JUDYIRQWRa��ÚÚGLD��WRX
WR�NDL��SDU��H-DXWRL
a�DMVXYPIZQRL�JHJRYQDVLQ��DMVXVWDYWRX�JQZYPKa�DMQWLSRLRXYPHQRL��DMSR��JD�U�WK
a�WRXYWZQ�DMJHYOKa��$SHOOK
a�PHYQ��R-�WK�Q�SROLWHLYDQ�VHPQXQRYPHQRa�NDL��WR��JK
UDa��PLYDQ�DMUFK�Q�R-PRORJHL
��WD�a�GH��SURIKWHLYDa�HM[�DMQWLNHLPHYQRX�OHYJHL�SQHXYPDWRa��SHLTRYPHQRa�DMSRITHYJPDVL�SDUTHYQRX�GDLPRQZYVKa��R>QRPD�)LORXPHYQKa����������H^WHURL�GH��NDTZ�a�NDL��DXMWR�a�R-�QDXYWKa�0DUNLYZQ��GXYR�DMUFD�a�HLMVKJRX
QWDL��DMI��Z_Q�HLMVLQ�3RWL
WRYa�WH�NDL��%DVLOLNRYa����������NDL��RX_WRL�PH�Q�NDWDNRORXTKYVDQWHa�WZ
��3RQWLNZ
��OXYNZ��NDL��PK��HX-ULYVNRQWHa�WK�Q�GLDLYUHVLQ�WZ
Q�SUDJPDYWZQ��Z-a�RXMG��HMNHL
QRa��HMSL��WK�Q�HXMFHYUHLDQ�HMWUDYSRQWR�NDL��GXYR�DMUFD�a�DMSHIKYQDQWR�\LOZ
a�NDL��DMQDSRGHLYNWZa��D>OORL�GH��SDYOLQ�DMS��DXMWZ
Q�HMSL��WR��FHL
URQ�HM[RNHLYODQWHa��RXM�PRYQRQ�GXYR��DMOOD��NDL��WUHL
a�X-SRWLYTHQWDL�IXYVHLa��Z_Q�HMVWLQ�DMUFKJR�a�NDL��SURVWDYWKa�6XQHYUZa��NDTZ�a�RL-�WR��GLGDVNDOHL
RQ�DXMWRX
�SUREDOORYPHQRL�OHYJRXVLQÚÚ����������JUDYIHL�GH��R-�DXMWR�a�Z-a�NDL��HLMa�ORYJRXa�HMOKOXYTHL�WZ
���$SHOOK
���IDYVNZQ�RX^WZa��ÚÚR-�JD�U�JHYUZQ��$SHOOK
a�VXPPLY[Da�K-PL
Q��SROOD��PH�Q�NDNZ
a�OHYJZQ�KMOHYJFTK��R^THQ�NDL��H>IDVNHQ�PK��GHL
Q�R^OZa�HM[HWDY]HLQ�WR�Q�ORYJRQ��DMOO��H^NDVWRQ��Z-a�SHSLYVWHXNHQ��GLDPHYQHLQ��VZTKYVHVTDL�JD�U�WRX�a�HMSL��WR�Q�HMVWDXUZPHYQRQ�KMOSLNRYWDa�DMSHIDLYQHWR��PRYQRQ�HMD�Q�HMQ�H>UJRLa�DMJDTRL
a�HX-ULYVNZQWDL��WR��GH��SDYQWZQ�DMVDIHYVWDWRQ�HMGRJPDWLY]HWR�DXMWZ
��SUD
JPD��NDTZ�a�SURHLUKYNDPHQ��WR��SHUL��THRX
��H>OHJHQ�PH�Q�JD�U�PLYDQ����������DMUFK�Q�NDTZ�a�NDL��R-�K-PHYWHURa�ORYJRVÚÚ����������HL?WD�SURTHL�a�DXMWRX
�SD
VDQ�WK�Q�GRY[DQ��HMSLIHYUHL�IDYVNZQ��ÚÚOHYJRQWRa�GH��SUR�a�DXMWRYQ��ÚÚSRYTHQ�K-�DMSRYGHL[La�DX^WK�VRL��K@�SZ
a�GXYQDVDL�OHYJHLQ�PLYDQ�DMUFKYQe�IUDYVRQ�K-PL
QÚÚ��H>IK�WD�a�PH�Q�SURIKWHLYDa�H-DXWD�a�HMOHYJFHLQ�GLD��WR��PKGH�Q�R^OZa�DMOKTH�a�HLMUKNHYQDL��DMVXYPIZQRL�JD�U�X-SDYUFRXVL�NDL��\HXGHL
a�NDL�
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�H-DXWDL
a�DMQWLNHLYPHQDL��WR��GH��SZ
a�HMVWLQ�PLYD�DMUFKY��PK��JLQZYVNHLQ�H>OHJHQ��RX^WZa�GH��NLQHL
VTDL�PRYQRQ����������HL?W��HMSRPRVDPHYQRX�PRX�WDMOKTH�a�HLMSHL
Q��Z>PQXHQ�DMOKTHXYZQ�OHYJHLQ�PK��HMSLYVWDVTDL�SZ
a�HL_a�HMVWLQ�DMJHYQKWRa�THRYa��WRX
WR�GH��SLVWHXYHLQ��HMJZ��GH��JHODYVDa�NDWHYJQZQ�DXMWRX
��GLRYWL�GLGDYVNDORa�HL?QDL�OHYJZQ��RXMN�K>�GHL�WR��GLGDVNRYPHQRQ�X-S��DXMWRX
�NUDWXYQHLQÚÚ����������HMQ�WZ
��DXMWZ
��GH��VXJJUDYPPDWL�.DOOLVWLYZQL�SURVIZQZ
Q�R-�DXMWR�a�PHPDTKWHX
VTDL�HMSL��w5ZYPKa�7DWLDQZ
��H-DXWR�Q�R-PROR��JHL
��IKVL�Q�GH��NDL��HMVSRXGDYVTDL�WZ
��7DWLDQZ
��3UREOKPDYWZQ���������ELEOLYRQ��GL��Z_Q�WR��DMVDIH�a�NDL��HMSLNHNUXPPHYQRQ�WZ
Q�THLYZQ�JUDIZ
Q�SDUDVWKYVHLQ�X-SRVFRPHYQRX�WRX
�7DWLDQRX
��DXMWR�a�R-�w5RYGZQ�HMQ�LMGLYZ��VXJJUDYPPDWL�WD�a�WZ
Q�HMNHLYQRX�SUREOKPDYWZQ�HMSLOXYVHLa�HMNTKYVHVTDL�HMSDJJHYOOHWDL��IHYUHWDL�GH��WRX
�DXMWRX
�NDL��HLMa�WK�Q�H-[DKYPHURQ�X-SRYPQKPD����������R^�JHY�WRL��$SHOOK
a�RX_WRa�PXULYD�NDWD��WRX
�0ZXVHYZa�KMVHYEKVHQ�QRYPRX��GLD��SOHLRYQZQ�VXJJUDPPDYWZQ�WRX�a�THLYRXa�EODVIKPKYVDa�ORYJRXa�HLMa�H>OHJFRYQ�WH��Z^a�JH�GK��HMGRYNHL��NDL��DMQDWURSK�Q�DXMWZ
Q�RXM�PLNUD�Q�SHSRLKPHYQRa�VSRXGKYQ��WDX
WD�PH�Q�RX?Q�SHUL��WRXYWZQ����������PLVRYNDORYa�JH�PK�Q�HMa�WD��PDYOLVWD�NDL��ILORSRYQKURa�Z@Q�R-�WK
a�HMNNOKVLYDa�WRX
�THRX
�SROHYPLRa�PKGHYQD�WH�PKGDPZ
a�WK
a�NDWD��WZ
Q�DMQTUZYSZQ�DMSROLSZ�Q�HMSLERXOK
a�WURYSRQ��DL-UHYVHLa�[HYQDa�DX?TLa�HMSLIXYHVTDL�NDWD��WK
a�HMNNOKVLYDa�HMQKYUJHL��Z_Q�RL`�PH�Q�LMRERYOZQ�GLYNKQ�H-USHWZ
Q�HMSL��WK
a��$VLYDa�NDL��)UXJLYDa�HL_USRQ��WR�Q�PH�Q�GK��SDUDYNOKWRQ�0RQWDQRYQ��WD�a�G��HM[�DXMWRX
�JXQDL
NDa��3ULYVNLOODQ�NDL��0D[LYPLOODQ��Z-a�D@Q�WRX
�0RQWDQRX
�SURIKYWLGDa�JHJRQXLYDa�DXMFRX
QWHa����������RL`�G��HMSL��w5ZYPKa�K>NPD]RQ��Z_Q�K-JHL
WR�)OZUL
QRa�SUHVEXWHULYRX�WK
a�HMNNOKVLYDa�DMSRSHVZYQ��%ODYVWRa�WH�VX�Q�WRXYWZ���SDUDSOKVLYZ��SWZYPDWL�NDWHVFKPHYQRa��RL`�NDL��SOHLYRXa�WK
a�HMNNOKVLYDa�SHULHYONRQWHa�HMSL��WR��VIZ
Q�X-SK
JRQ�ERXYOKPD��TDYWHURa�LMGLYZa�SHUL��WK�Q�DMOKYTHLDQ�QHZWHULY]HLQ�SHLUZYPHQRa����������3UR�a�PH�Q�RX?Q�WK�Q�OHJRPHYQKQ�NDWD��)UXYJDa�DL^UHVLQ�R^SORQ�LMVFXUR�Q�NDL��DMNDWDJZYQLVWRQ�HMSL��WK
a�w,HUDSRYOHZa�WR�Q
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��$SROLQDYULRQ��RX_�NDL��SURYVTHQ�PQKYPKQ�R-�ORYJRa�SHSRLYKWR��D>OORXa�WH�VX�Q�DXMWZ
��SOHLYRXa�WZ
Q�WKQLNDYGH�ORJLYZQ�DMQGUZ
Q�K-�WK
a�DMOKTHLYDa�X-SHYUPDFRa�DMQLYVWK�GXYQDPLa��HM[�Z_Q�NDL��K-PL
Q�L-VWRULYDa�SOHLYVWK�WLa�X-SRYTHVLa�NDWDOHYOHLSWDL����������DMUFRYPHQRa�JRX
Q�WK
a�NDW��DXMWZ
Q�JUDIK
a��WZ
Q�HLMUKPHYQZQ�GKY�WLa�SUZ
WRQ�HMSLVKPDLYQHWDL�Z-a�NDL��DMJUDYIRLa�WRL
a�NDW��DXMWZ
Q�HMSH[HYOTRL�HMOHYJFRLa��SURRLPLDY]HWDL�JRX
Q�WRX
WRQ�WR�Q�WURYSRQ����������ÚÚHMN�SOHLYVWRX�R^VRX�NDL��L-NDQZWDYWRX�FURYQRX��DMJDSKWH���$XLYUNLH�0DYUNHOOH��HMSLWDFTHL�a�X-SR��VRX
�VXJJUDY\DL�WLQD��ORYJRQ�HLMa�WK�Q�WZ
Q�NDWD��0LOWLDYGKQ�OHJRPHYQZQ�DL^UHVLQ��HMIHNWLNZYWHURYQ�SZa�PHYFUL�QX
Q�GLHNHLYPKQ��RXMN�DMSRULYD��WRX
�GXYQDVTDL�HMOHYJFHLQ�PH�Q�WR��\HX
GRa��PDUWXUHL
Q�GH��WK
��DMOKTHLYD���GHGLZ�a�GH��NDL��HM[HXODERXYPHQRa�PKY�SK��GRY[Z�WLVL�Q�HMSLVXJJUDY��IHLQ�K@�HMSLGLDWDYVVHVTDL�WZ
��WK
a�WRX
�HXMDJJHOLYRX�NDLQK
a�GLDTKYNKa�ORYJZ���Z_��PKYWH�SURVTHL
QDL�PKYWH�DMIHOHL
Q�GXQDWR�Q�WZ
��NDWD��WR��HXMDJJHYOLRQ�DXMWR��SROLWHXYHVTDL�SURK�UKPHYQZ�����������SURVIDYWZa�GH��JHQRYPHQRa�HMQ��$JNXYUD��WK
a�*DODWLYDa�NDL��NDWDODEZ�Q�WK�Q�NDWD��WRYSRQ�HMNNOKVLYDQ�X-SR��WK
a�QHYDa�WDXYWKa��RXMF��Z-a�DXMWRLY�IDVLQ��SURIKWHLYDa��SROX��GH��PD
OORQ��Z-a�GHLFTKYVHWDL��\HXGRSURIKWHLYDa�GLDWHTUXOKPHYQKQ��NDT��R^VRQ�GXQDWRYQ��WRX
�NXULYRX�SDUDVFRYQWRa��SHUL��DXMWZ
Q�WH�WRXYWZQ�NDL��WZ
Q�SURWHLQRPHYQZQ�X-S��DXMWZ
Q�H^NDVWDY�WH�GLHOHYFTKPHQ�K-PHYUDLa�SOHLYRVLQ�HMQ�WK
��HMNNOKVLYD���Z-a�WK�Q�PH�Q�HMNNOKVLYDQ�DMJDOOLDTK
QDL�NDL��SUR�a�WK�Q�DMOKYTHLDQ�HMSLUUZVTK
QDL��WRX�a�G��HM[�HMQDQWLYDa�SUR�a�WR��SDUR�Q�DMSRNURXVTK
QDL�NDL��WRX�a����������DMQWLTHYWRXa�OXSKTK
QDL����������DM[LRXYQWZQ�RX?Q�WZ
Q�NDWD��WRYSRQ�SUHVEXWHYUZQ�R^SZa�WZ
Q�OHFTHYQWZQ�NDWD��WZ
Q�DMQWLGLDWLTHPHYQZQ�WZ
��WK
a�DMOKTHLYDa�ORYJZ��X-SRYPQKPDY�WL�NDWDOHLYSZPHQ��SDURYQWRa�NDL��WRX
�VXPSUHVEXWHYURX�K-PZ
Q�=ZWLNRX
�WRX
��2WUKQRX
��WRX
WR�PH�Q�RXMN�HMSUDY[DPHQ��HMSKJJHLODYPHTD�GHY��HMQTDYGH�JUDY\DQWHa��WRX
�NXULYRX�GLGRYQWRa��GLD��VSRXGK
a�SHYP\HLQ�DXMWRL
VÚÚ����������WDX
WD�NDL��H-[K
a�WRXYWRLa�H^WHUD�NDW��DMUFD�a�HLMSZ�Q�WRX
�ORYJRX��WR�Q�DL>WLRQ�WK
a�GKORXPHYQKa�DL-UHYVHZa�SURL!Z�Q�WRX
WRQ
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�DMQLVWRUHL
�WR�Q�WURYSRQ��ÚÚK-�WRLYQXQ�H>QVWDVLa�DXMWZ
Q�NDL��SURYVIDWRa�WRX
�DMSRVFLYVPDWRa�DL^UHVLa�SUR�a�WK�Q�HMNNOKVLYDQ�WK�Q�DLMWLYDQ�H>VFH�WRLDXYWKQ����������NZYPK�WLa�HL?QDL�OHYJHWDL�HMQ�WK
��NDWD��WK�Q�)UXJLYDQ�0XVLYD���NDORXPHYQK��$UGDEDX
�WRX>QRPD��H>QTD�IDVLY�WLQD�WZ
Q�QHRSLYVWZQ�SUZYWZa��0RQWDQR�Q�WRX>QRPD��NDWD��*UD
WRQ��$VLYDa�DMQTXYSDWRQ��HMQ�HMSLTXPLYD��\XFK
a�DMPHYWUZ��ILORSUZWHLYDa�GRYQWD�SDYURGRQ�HLMa�H-DXWR�Q�WZ
��DMQWLNHLPHYQZ��SQHXPDWRIRUKTK
QDLY�WH�NDL��DLMIQLGLYZa�HMQ�NDWRFK
��WLQL�NDL��SDUHNVWDYVHL�JHQRYPHQRQ�HMQTRXVLD
Q�D>U[DVTDLY�WH�ODOHL
Q�NDL��[HQRIZQHL
Q��SDUD��WR��NDWD��SDUDYGRVLQ�NDL��NDWD��GLDGRFK�Q�D>QZTHQ�WK
a�HMNNOKVLYDa�H>TRa�GK
THQ�SURIKWHXYRQWD����������WZ
Q�GH��NDW��HMNHL
QR�NDLURX
�HMQ�WK
��WZ
Q�QRYTZQ�HMNIZQKPDYWZQ�DMNURDYVHL�JHQRPHYQZQ�RL`�PH�Q�Z-a�HMSL��HMQHUJRXPHYQZ��NDL��GDLPRQZ
QWL�NDL��HMQ�SODYQKa�SQHXYPDWL�X-SDYUFRQWL�NDL��WRX�a�R>FORXa�WDUDYWWRQWL�DMFTRYPHQRL��HMSHWLYPZQ�NDL��ODOHL
Q�HMNZYOXRQ��PHPQKPHYQRL�WK
a�WRX
�NXULYRX�GLDVWROK
a�WH�NDL��DMSHLOK
a�SUR�a�WR��IXODYWWHVTDL�WK�Q�WZ
Q�\HXGRSURIKWZ
Q�HMJUKJRURYWZa�SDURXVLYDQ��RL`�GH��Z-a�D-JLYZ��SQHXYPDWL�NDL��SURIKWLNZ
��FDULYVPDWL�HMSDLURYPHQRL�NDL��RXMF�K^NLVWD�FDXQRXYPHQRL�NDL��WK
a�GLDVWROK
a�WRX
�NXULYRX�HMSLODQTD�����������QRYPHQRL��WR��EOD\LYIURQ�NDL��X-SRNRULVWLNR�Q�NDL��ODRSODYQRQ�SQHX
PD�SURXNDORX
QWR��THOJRYPHQRL�NDL��SODQZYPHQRL�X-S��DXMWRX
��HLMa�WR��PKNHYWL�NZOXYHVTDL�VLZSD
Q����������WHYFQK��GHY�WLQL��PD
OORQ�GH��WRLDXYWK��PHTRYGZ��NDNRWHFQLYDa�R-�GLDYERORa�WK�Q�NDWD��WZ
Q�SDUKNRYZQ�DMSZYOHLDQ�PKFDQKVDYPHQRa�NDL��SDU��DM[LYDQ�X-S��DXMWZ
Q�WLPZYPHQRa�X-SH[KYJHLUHYQ�WH�NDL��SURVH[HYNDXVHQ�DXMWZ
Q�WK�Q�DMSRNHNRLPKPHYQKQ�DMSR��WK
a�NDW��DMOKYTHLDQ�SLYVWHZa�GLDYQRLDQ��Z-a�NDL��H-WHYUDa�WLQD�a�GXYR�JXQDL
NDa�HMSHJHL
UDL�NDL��WRX
�QRYTRX�SQHXYPDWRa�SOKUZ
VDL��Z-a�NDL��ODOHL
Q�HMNIURYQZa�NDL��DMNDLYUZa�NDL��DMOORWULRWURYSZa��R-PRLYZa�WZ
��SURHLUKPHYQZ���NDL��WRX�a�PH�Q�FDLYURQWDa�NDL��FDXQRXPHYQRXa����������HMS��DXMWZ
��PDNDULY]RQWRa�WRX
�SQHXYPDWRa�NDL��GLD��WRX
�PHJHYTRXa�WZ
Q�HMSDJJHOPDYWZQ�HMNIXVLRX
QWRa��H>VT��R^SK��GH��NDL��NDWD��NULYQRQWRa�VWRFDVWLNZ
a�NDL��DM[LRSLYVWZa�DXMWRX�a�D>QWLNUXa��L^QD�NDL��HMOHJNWLNR�Q�HL?QDL�GRNK
���RMOLYJRL�G��K?VDQ�RX_WRL�WZ
Q
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�)UXJZ
Q�HM[KSDWKPHYQRL���WK�Q�GH��NDTRYORX�NDL��SD
VDQ�WK�Q�X-SR��WR�Q�RXMUDQR�Q�HMNNOKVLYDQ�EODVIKPHL
Q�GLGDYVNRQWRa�WRX
�DMSKXTDGLVPHYQRX�SQHXYPDWRa��R^WL�PKYWH�WLPK�Q�PKYWH�SDYURGRQ�HLMa�DXMWK�Q�WR��\HXGRSURIKWLNR�Q�HMODYPEDQH�SQHX
PD�����������WZ
Q�JD�U�NDWD��WK�Q��$VLYDQ�SLVWZ
Q�SROODYNLa�NDL��SROODFK
��WK
a��$VLYDa�HLMa�WRX
WR�VXQHOTRYQWZQ�NDL��WRX�a�SURVIDYWRXa�ORYJRXa�HM[HWDVDYQWZQ�NDL��EHEKYORXa�DMSRIKQDYQWZQ�NDL��DMSRGRNLPDVDYQ��WZQ�WK�Q�DL^UHVLQ��RX^WZ�GK��WK
a�WH�HMNNOKVLYDa�HM[HZYVTKVDQ�NDL��WK
a�NRLQZQLYDa�HL>UFTKVDQÚÚ�����������WDX
WD�HMQ�SUZYWRLa�L-VWRUKYVDa�NDL��GL��R^ORX�WRX
�VXJJUDYPPDWRa�WR�Q�H>OHJFRQ�WK
a�NDW��DXMWRX�a�SODYQKa�HMSDJD��JZYQ��HMQ�WZ
��GHXWHYUZ��SHUL��WK
a�WHOHXWK
a�WZ
Q�SURGHGKOZPHYQZQ�WDX
WDY�IKVLQ�����������ÚÚHMSHLGK��WRLYQXQ�NDL��SURIKWRIRYQWDa�K-PD
a�DMSHNDYORXQ��R^WL�PK��WRX�a�DMPHWURIZYQRXa�DXMWZ
Q�SURIKYWDa�HMGH[DYPHTD��WRXYWRXa�JD�U�HL?QDLY�IDVLQ�RX^VSHU�HMSKJJHLYODWR�WZ
��ODZ
��SHYP\HLQ�R-�NXYULRV���DMSRNULQDYVTZVDQ�K-PL
Q�SUR�a�THRX
��H>VWLQ�WLa��Z?�EHYOWLVWRL��WRXYWZQ�WZ
Q�DMSR��0RQWDQRX
�NDL��WZ
Q�JXQDLNZ
Q�ODOHL
Q�DMU[DPHYQZQ�R^VWLa�X-SR���,RXGDLYZQ�HMGLZYFTK�K@�X-SR��SDUDQRYPZQ�DMSHNWDYQTKe�RXMGHLYa��RXMGHY�JHY�WLa�DXMWZ
Q�NUDWKTHL�a�X-SH�U�WRX
�RMQRYPDWRa�DMQHVWDXUZYTKe�RXM�JD�U�RX?Q��RXMGH��PK�Q�RXMGH��HMQ�VXQDJZJDL
a��,RXGDLYZQ�WZ
Q�JXQDLNZ
Q�WLa�����������HMPDVWLJZYTK�SRWH��K@�HMOLTREROKYTKe����������RXMGDPRYVH�RXMGDPZ
a��D>OOZ��GH��TDQDYWZ��WHOHXWK
VDL�OHYJRQWDL�0RQWDQRYa�WH�NDL��0D[LYPLOOD��WRXYWRXa�JD�U�X-SR��SQHXYPDWRa�EOD\LYIURQRa�H-NDWHYURXa�X-SRNLQKYVDQWRa�ORYJRa�DMQDUWK
VDL�H-DXWRX�a�RXMF�R-PRX
��NDWD��GH��WR�Q�WK
a�H-NDYVWRX�WHOHXWK
a�NDLUR�Q�IKYPK�SROOK��NDL��RX^WZ�GH��WHOHXWK
VDL�NDL��WR�Q�ELYRQ�NDWDVWUHY\DL��,RXYGD�SURGRYWRX�GLYNKQ�����������NDTDYSHU�NDL��WR�Q�TDXPDVWR�Q�HMNHL
QRQ�WR�Q�SUZ
WRQ�WK
a�NDW��DXMWRX�a�OHJRPHYQKa�SURIKWHLYDa�RL_RQ�HMSLYWURSRYQ�WLQD�4HRYGRWRQ�SROX�a�DL-UHL
�ORYJRa�Z-a�DLMURYPHQRYQ�SRWH�NDL��DMQDODPEDQRYPHQRQ�HLMa�RXMUDQRX�a�SDUHNVWK
QDLY�WH�NDL��NDWDSLVWHX
VDL�H-DXWR�Q�WZ
��WK
a�DMSDYWKa�SQHXYPDWL�NDL�
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�GLVNHXTHYQWD�NDNZ
a�WHOHXWK
VDL��IDVL��JRX
Q�WRX
WR�RX^WZa�JHJRQHYQDL�����������DMOOD��PK��D>QHX�WRX
�LMGHL
Q�K-PD
a�HMSLYVWDVTDLY�WL����������WZ
Q�WRLRXYWZQ�QRPLY]ZPHQ��Z?�PDNDYULH��L>VZa�PH�Q�JD�U�RX^WZa��L>VZa�GH��RXMF�RX^WZa�WHWHOHXWKYNDVLQ�0RQWDQRYa�WH�NDL��4HRYGRWRa�NDL��K-�SURHLUKPHYQK�JXQKYÚÚ�����������DX?TLa�G��HMQ�WZ
��DXMWZ
��IKVLQ�ORYJZ��WRX�a�WRYWH�L-HURX�a�HMSLVNRYSRXa�SHSHLUD
VTDL�PH�Q�WR��HMQ�WK
��0D[LPLYOOK��SQHX
PD�GLHOHYJ[DL��NHNZOXYVTDL�GH��SUR�a�H-WHYUZQ��VXQHUJRXYQWZQ�GKODGK��WZ
��SQHXYPDWL�����������JUDYIHL�GH��RX^WZa��ÚÚNDL��PK��OHJHYWZ�HMQ�WZ
��DXMWZ
��ORYJZ��WZ
��NDWD���$VWHYULRQ��2UEDQR�Q�WR��GLD��0D[LPLYOOKa�SQHX
PD�ÚÚGLZYNRPDL�Z-a�OXYNRa�HMN�SUREDYWZQ��RXMN�HLMPL��OXYNRa��U-K
PDY�HLMPL�NDL��SQHX
PD�NDL��GXYQDPLVÚÚ��DMOOD��WK�Q�HMQ�WZ
��SQHXYPDWL�GXYQDPLQ�HMQDUJZ
a�GHL[DYWZ�NDL��HMOHJ[DYWZ�NDL��HM[RPRORJHL
VTDL�GLD��WRX
�SQHXYPDWRa�NDWDQDJNDVDYWZ�WRX�a�WRYWH�SDURYQWDa�HLMa�WR��GRNLPDYVDL�NDL��GLDOHFTK
QDL�WZ
��SQHXYPDWL�ODORX
QWL��D>QGUDa�GRNLYPRXa�NDL��HMSLVNRYSRXa��=ZWLNR�Q�DMSR��.RXPDYQKa�NZYPKa�NDL���,RXOLDQR�Q�����������DMSR���$SDPHLYDa��Z_Q�RL-�SHUL��4HPLYVZQD�WD��VWRYPDWD�ILPZY��VDQWHa�RXMN�HL>DVDQ�WR��\HXGH�a�NDL��ODRSODYQRQ�SQHX
PD�X-S��DXMWZ
Q�HMOHJFTK
QDLÚÚ�����������HMQ�WDXMWZ
��GH��SDYOLQ�H^WHUD�PHWD[X��SUR�a�H>OHJFRQ�WZ
Q�WK
a�0D[LPLYOOKa�\HXGRSURIKWHLZ
Q�HLMSZYQ��R-PRX
�WRYQ�WH�FURYQRQ�NDT��R`Q�WDX
W��H>JUDIHQ��VKPDLYQHL�NDL��WZ
Q�SURUUKYVHZQ�DXMWK
a�PHYPQKWDL�GL��Z_Q�SROHYPRXa�H>VHVTDL�NDL��DMNDWDVWDVLYDa�SURHPDQWHXYVDWR��Z_Q�NDL��WK�Q�\HXGRORJLYDQ�HXMTXYQHL��Z_GH�OHYJZQ�����������ÚÚNDL��SZ
a�RXM�NDWDIDQH�a�K>GK�JHYJRQHQ�NDL��WRX
WR�WR��\HX
GRVe�SOHLYZ�JD�U�K@�WULVNDLYGHND�H>WK�HLMa�WDXYWKQ�WK�Q�K-PHYUDQ�HM[�RX_�WHWHOHXYWKNHQ�K-�JXQKY��NDL��RX>WH�PHULNR�a�RX>WH�NDTROLNR�a�NRYVPZ��JHYJRQHQ�SRYOHPRa��DMOOD��NDL��&ULVWLDQRL
a�PD
OORQ�HLMUKYQK�GLDYPRQRa�HM[�HMOHYRX�THRX
ÚÚ�����������NDL��WDX
WD�G��HMN�WRX
�GHXWHYURX�VXJJUDYPPDWRa��NDL��DMSR��WRX
�WULYWRX�GH��VPLNUD�a�SDUDTKYVRPDL�OHY[HLa��GL�
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�Z_Q�SUR�a�WRX�a�DXMFRX
QWDa�Z-a�D>UD�SOHLYRXa�NDL��DXMWZ
Q�PHPDUWX��UKNRYWHa�HL?HQ��WDX
WDY�IKVLQ��ÚÚR^WDQ�WRLYQXQ�HMQ�SD
VL�WRL
a�HLMUKPHYQRLa�HMOHJFTHYQWHa�DMSRUKYVZVLQ��HMSL��WRX�a�PDYUWXUDa�NDWDIHXYJHLQ�SHLUZ
QWDL��OHYJRQWHa�SROORX�a�H>FHLQ�PDYUWXUDa�NDL��WRX
W��HL?QDL�WHNPKYULRQ�SLVWR�Q�WK
a�GXQDYPHZa�WRX
�SDU��DXMWRL
a�OHJRPHYQRX�SURIKWLNRX
�SQHXYPDWRa��WR��G��HMVWL�Q�D>UD��Z-a�H>RLNHQ��SDQWR�a�PD
OORQ�RXMN�����������DMOKTHYa�����������NDL��JD�U�WZ
Q�D>OOZQ�DL-UHYVHZYQ�WLQHa�SOHLYVWRXa�R^VRXa�H>FRXVL�PDYUWXUDa��NDL��RXM�SDUD��WRX
WR�GKYSRX�VXJNDWDTKVRYPHTD��RXMGH��DMOKYTHLDQ�H>FHLQ�DXMWRX�a�R-PRORJKYVRPHQ��NDL��SUZ
WRLY�JH�RL-�DMSR��WK
a�0DUNLYZQRa�DL-UHYVHZa�0DUNLD��QLVWDL��NDORXYPHQRL�SOHLYVWRXa�R^VRXa�H>FHLQ�&ULVWRX
�PDYUWXUDa�OHYJRXVLQ��DMOOD��WRYQ�JH�&ULVWR�Q�DXMWR�Q�NDW��DMOKYTHLDQ�RXMF�R-PRORJRX
VLQÚÚ��NDL��PHWD��EUDFHYD�WRXYWRLa�HMSLIHYUHL�OHYJZQ�����������ÚÚR^THQ�WRL�NDL��HMSHLGD�Q�RL-�HMSL��WR��WK
a�NDW��DMOKYTHLDQ�SLYVWHZa�PDUWXYULRQ�NOKTHYQWHa�DMSR��WK
a�HMNNOKVLYDa�WXYFZVL�PHWDY�WLQZQ�WZ
Q�DMSR��WK
a�WZ
Q�)UXJZ
Q�DL-UHYVHZa�OHJRPHYQZQ�PDUWXYUZQ��GLDIHYURQWDLY�WH�SUR�a�DXMWRX�a�NDL��PK��NRLQZQKYVDQWHa�DXMWRL
a�WHOHLRX
QWDL�GLD��WR��PK��ERXYOHVTDL�VXJNDWDTHYVTDL�WZ
��GLD��0RQWDQRX
�NDL��WZ
Q�JXQDLNZ
Q�SQHXYPDWL��NDL��R^WL�WRX
W��DMOKTHYa��NDL��HMSL��WZ
Q�K-PHWHYUZQ�FURYQZQ�HMQ��$SDPHLYD��WK
��SUR�a�0DLDYQGUZ��WXJFDYQHL�JHJHQKPHYQRQ�HMQ�WRL
a�SHUL��*DYL!RQ�NDL���$OHY[DQGURQ�DMSR��(XMPHQHLYDa�PDUWXUKYVDVL�SURYGKORQÚÚ�����������(Q�WRXYWZ��GH��WZ
��VXJJUDYPPDWL�NDL��0LOWLDYGRX�VXJJUDIHYZa�PHYPQKWDL��Z-a�ORYJRQ�WLQD��NDL��DXMWRX
�NDWD��WK
a�SURHLUKPHYQKa�DL-UHYVHZa�JHJUDIRYWRa��SDUDTHYPHQRa�JRX
Q�DXMWZ
Q�OHY[HLa�WLQDYa��HMSLIHYUHL�OHYJZQ��ÚÚWDX
WD�HX-UZ�Q�H>Q�WLQL�VXJJUDYPPDWL�DXMWZ
Q�HMQLVWDPHYQZQ�WZ
��0LOWLDYGRX�WRX
�DMGHOIRX
�VXJJUDYPPDWL��HMQ�Z_��DMSRGHLYNQXVLQ�SHUL��WRX
�PK��GHL
Q�SURIKYWKQ�HMQ�HMNVWDYVHL�ODOHL
Q��HMSHWHPRYPKQÚÚ����������X-SRNDWDED�a�G��HMQ�WDXMWZ
��WRX�a�NDWD��WK�Q�NDLQK�Q�GLDTKYNKQ�SURSHIKWHXNRYWDa�NDWDOHYJHL��HMQ�RL_a�NDWDULTPHL
��$PPLYDQ�WLQD��NDL��.RGUD
WRQ��OHYJZQ�RX^WZa��ÚÚDMOO��R^�JH�\HXGRSURIKYWKa�HMQ�SDUHNVWDYVHL��Z_��H^SHWDL�D>GHLD�NDL��DMIRELYD��DMUFRPHYQRX�PH�Q�HM[�H-NRXVLYRX�DMPDTLYDa�
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�NDWDVWUHYIRQWRa�GH��HLMa�DMNRXYVLRQ�PDQLYDQ�\XFK
a��Z-a�SURHLYUKWDL����������WRX
WRQ�GH��WR�Q�WURYSRQ�RX>WH�WLQD��WZ
Q�NDWD��WK�Q�SDODLD�Q�RX>WH�WZ
Q�NDWD��WK�Q�NDLQK�Q�SQHXPDWRIRUKTHYQWD�SURIKYWKQ�GHL
[DL�GXQKYVRQWDL��RX>WH�À$JDERQ�RX>WH��,RXYGDQ�RX>WH�6LYODQ�RX>WH�WD�a�)LOLYSSRX�TXJDWHYUDa��RX>WH�WK�Q�HMQ�)LODGHOILYD���$PPLYDQ�RX>WH�.RGUD
WRQ��RX>WH�HLM�GKY�WLQDa�D>OORXa�PKGH�Q�DXMWRL
a�SURVKYNRQWDa�NDXFKYVRQWDLÚÚ����������NDL��DX?TLa�GH��PHWD��EUDFHYD�WDX
WDY�IKVLQ��ÚÚHLM�JD�U�PHWD��.RGUD
WRQ�NDL��WK�Q�HMQ�)LODGHOILYD���$PPLYDQ��Z^a�IDVLQ��DL-�SHUL��0RQWDQR�Q�GLHGHY[DQWR�JXQDL
NHa�WR��SURIKWLNR�Q�FDYULVPD��WRX�a�DMSR��0RQWDQRX
�NDL��WZ
Q�JXQDLNZ
Q�WLYQHa�SDU��DXMWRL
a�GLHGHY[DQWR��GHL[DYWZVDQ��GHL
Q�JD�U�HL?QDL�WR��SURIKWLNR�Q�FDYULVPD�HMQ�SDYVK��WK
��HMNNOKVLYD��PHYFUL�WK
a�WHOHLYDa�SDURXVLYDa�R-�DMSRYVWRORa�DM[LRL
��DMOO��RXMN�D@Q�H>FRLHQ�GHL
[DL�WHVVDUHVNDLGHYNDWRQ�K>GK�SRX�WRX
WR�H>WRa�DMSR��WK
a�0D[LPLYOOKa�WHOHXWK
VÚÚ����������RX_WRa�PH�Q�GK��WRVDX
WD��R^�JHY�WRL�SUR�a�DXMWRX
�GHGKOZPHY��QRa�0LOWLDYGKa�NDL��D>OODa�K-PL
Q�WK
a�LMGLYDa�SHUL��WD��THL
D�ORYJLD�VSRXGK
a�PQKYPDa�NDWDOHYORLSHQ�H>Q�WH�RL_a�SUR�a�¾(OOKQDa�VXQHYWD[H�ORYJRLa�NDL��WRL
a�SUR�a��,RXGDLYRXa��H-NDWHYUD��LMGLYZa�X-SRTHYVHL�HMQ�GXVL�Q�X-SDQWKYVDa�VXJJUDYPPDVLQ��H>WL�GH��NDL��SUR�a�WRX�a�NRVPLNRX�a�D>UFRQWDa�X-SH�U�K_a�PHWKY�HL�ILORVRILYDa�SHSRLYKWDL�DMSRORJLYDQ����������7K
a�GH��NDWD��)UXYJDa�NDORXPHYQKa�DL-UHYVHZa�NDL���$SROOZYQLRa��HMNNOKVLDVWLNR�a�VXJJUDIHXYa��DMNPD]RXYVKa�HLMa�H>WL�WRYWH�NDWD��WK�Q�)UXJLYDQ�H>OHJFRQ�HMQVWKVDYPHQRa��L>GLRQ�NDW��DXMWZ
Q�SHSRLYKWDL�VXYJJUDPPD��WD�a�PH�Q�IHURPHYQDa�DXMWZ
Q�SURIKWHLYDa�\HXGHL
a�RX>VDa�NDWD��OHY[LQ�HXMTXYQZQ��WR�Q�GH��ELYRQ�WZ
Q�WK
a�DL-UHYVHZa�DMUFKJZ
Q�R-SRL
RYa�WLa�JHYJRQHQ��GLHOHYJFZQ��DXMWRL
a�GH��U-KYPDVLQ�SHUL��WRX
�0RQWDQRX
�WDX
WD�OHYJRQWRa�D>NRXH����������ÚÚDMOOD��WLYa�HMVWLQ�RX_WRa�R-�SURYVIDWRa�GLGDYVNDORa��WD��H>UJD�DXMWRX
�NDL��K-�GLGDVNDOLYD�GHLYNQXVLQ��RX_WRYa�HMVWLQ�R-�GLGDY[Da�OXYVHLa�JDYPZQ��R-�QKVWHLYDa�QRPRTHWKYVDa��R-�3HYSRX]DQ�NDL��7XYPLRQ�w,HURXVDOK�P�RMQRPDYVDa��SRYOHLa�G��HLMVL�Q�DX_WDL�PLNUDL��WK
a�)UXJLYDV���WRX�a�SDQWDFRYTHQ�HMNHL
�VXQDJDJHL
Q�HMTHYOZQ��R-�SUDNWK
UDa�FUKPDYWZQ�NDWDVWKYVDa��R-�HMS��RMQRYPDWL
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�SURVIRUZ
Q�WK�Q�GZUROK\LYDQ�HMSLWHFQZYPHQRa��R-�VDODYULD�FRUKJZ
Q�WRL
a�NKUXYVVRXVLQ�DXMWRX
�WR�Q�ORYJRQ��L^QD�GLD��WK
a�JDVWULPDUJLYDa�K-�GLGDVNDOLYD�WRX
�ORYJRX�NUDWXYQKWDLÚÚ����������NDL��WDX
WD�PH�Q�SHUL��WRX
�0RQWDQRX
��NDL��SHUL��WZ
Q�SURIKWLYGZQ�GH��DXMWRX
�X-SRNDWDED�a�RX^WZ�JUDYIHL��ÚÚGHLYNQXPHQ�RX?Q�DXMWD�a�SUZYWDa�WD�a�SURIKYWLGDa�WDXYWDa��DMI��RX_�WRX
�SQHXYPDWRa�HMSOKUZYTKVDQ��WRX�a�D>QGUDa�NDWD��OLSRXYVDa��SZ
a�RX?Q�HM\HXYGRQWR�3ULYVNLOODQ�SDUTHYQRQ�DMSRNDORX
QWHVeÚÚ���������HL?W��HMSLIHYUHL�OHYJZQ��ÚÚGRNHL
�VRL�SD
VD�JUDIK��NZOXYHLQ�SURIKYWKQ�ODPEDYQHLQ�GZ
UD�NDL��FUKYPDWDe�R^WDQ�RX?Q�L>GZ�WK�Q�SURIK
WLQ�HLMOKIXL
DQ�NDL��FUXVR�Q�NDL��D>UJXURQ�NDL��SROXWHOHL
a�HMVTK
WDa��SZ
a�DXMWK�Q�PK��SDUDLWKYVZPDLeÚÚ���������DX?TLa�G��X-SRNDWDED�a�SHULY�WLQRa�WZ
Q�NDW��DXMWRX�a�R-PRORJKWZ
Q�WDX
WDY�IKVLQ��ÚÚH>WL�GH��NDL��4HPLYVZQ��R-�WK�Q�DM[LRYSLVWRQ�SOHRQH[LYDQ�KMPILHVPHYQRa��R-�PK��EDVWDYVDa�WK
a�R-PRORJLYDa�WR��VKPHL
RQ��DMOOD��SOKYTHL�FUKPDYWZQ�DMSRTHYPHQRa�WD��GHVPDY��GHYRQ�HMSL��WRXYWZ��WDSHLQRIURQHL
Q��Z-a�PDYUWXa�NDXFZYPHQRa��HMWRYOPKVHQ��PLPRXYPHQRa�WR�Q�DMSRYVWRORQ��NDTROLNKYQ�WLQD�VXQWD[DYPHQRa�HMSLVWROKYQ��NDWKFHL
Q�PH�Q�WRX�a�D>PHLQRQ�DXMWRX
�SHSLVWHXNRYWDa��VXQDJZQLY]HVTDL�GH��WRL
a�WK
a�NHQRIZQLYDa�ORYJRLa��EODVIKPK
VDL����������GH��HLMa�WR�Q�NXYULRQ�NDL��WRX�a�DMSRVWRYORXa�NDL��WK�Q�D-JLYDQ�HMNNOK��VLYDQÚÚ����������NDL��SHUL��H-WHYURX�GH��DX?TLa�WZ
Q�NDW��DXMWRX�a�WHWLPKPHYQZQ�Z-a�GK��PDUWXYUZQ�RX^WZ�JUDYIHL��ÚÚL^QD�GH��PK��SHUL��SOHLRYQZQ�OHYJZPHQ��K-�SURIK
WLa�K-PL
Q�HLMSDYWZ�WD��NDWD���$OHY[DQGURQ��WR�Q�OHYJRQWD�H-DXWR�Q�PDYUWXUD��Z_��VXQHVWLD
WDL��Z_��SURVNXQRX
VLQ�NDL��DXMWZ
��SROORLY��RX_�WD�a�OK�VWHLYDa�NDL��WD��D>OOD�WROPKYPDWD�HMI��RL_a�NHNRYODVWDL��RXMF�K-PD
a�GHL
�OHYJHLQ��DMOOD��R-�RMSLVTRYGRPRa�H>FHL����������WLYa�RX?Q���������WLYQL�FDULY]HWDL�WD��D-PDUWKYPDWDe�SRYWHURQ�R-�SURIKYWKa�WD�a�OK�VWHLYDa�WZ
��PDYUWXUL�K@�R-�PDYUWXa�WZ
��SURIKYWK��WD�a�SOHRQH[LYDVe
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�HLMUKNRYWRa�JD�U�WRX
�NXULYRX�PK��NWKYVKVTH�FUXVR�Q�PKYWH�D>UJXURQ�PKGH��GXYR�FLWZ
QDa��RX_WRL�SD
Q�WRXMQDQWLYRQ�SHSOKPPHOKYNDVLQ�SHUL��WD�a�WRXYWZQ�WZ
Q�DMSKJRUHXPHYQZQ�NWKYVHLa��GHLY[RPHQ�JD�U�WRX�a�OHJRPHYQRXa�SDU��DXMWRL
a�SURIKYWDa�NDL��PDYUWXUDa�PK��PRYQRQ�SDUD��SORXVLYZQ��DMOOD��NDL��SDUD��SWZFZ
Q�NDL��RMUIDQZ
Q�NDL��FKUZ
Q�NHUPDWL]RPHYQRXa����������NDL��HLM�SHSRLYTKVLQ�H>FRXVLQ��VWKYWZVDQ�HMQ�WRXYWZ��NDL��GLRULVDYVTZ��VDQ�HMSL��WRXYWRLa��L^QD�HMD�Q�HMOHJFTZ
VLQ��ND@Q�WRX
�ORLSRX
�SDXYVZQWDL�SOKPPHORX
QWHa��GHL
�JD�U�WRX�a�NDUSRX�a�GRNLPDY��]HVTDL�WRX
�SURIKYWRX����������DMSR��JD�U�WRX
�NDUSRX
�WR��[XYORQ�JLQZYVNHWDL��L^QD�GH��WRL
a�ERXORPHYQRLa�WD��NDWD���$OHY[DQGURQ�K?��JQZYULPD��NHYNULWDL�X-SR��$LMPLOLYRX�)URQWLYQRX�DMQTXSDYWRX�HMQ��(IHYVZ���RXM�GLD��WR��R>QRPD��DMOOD��GL��D`a�HMWRYOPKVHQ�OK�VWHLYDa��Z@Q�K>GK�SDUDEDYWKa��HL?W��HMSL\HXVDYPHQRa�WZ
��RMQRYPDWL�WRX
�NXULYRX��DMSROHYOXWDL��SODQKYVDa�WRX�a�HMNHL
�SLVWRXYa��NDL��K-�LMGLYD�SDURLNLYD�DXMWRYQ��R^THQ�K?Q��RXMN�HMGHY[DWR�GLD��WR��HL?QDL�DXMWR�Q�OK�VWKYQ��NDL��RL-�THYORQWHa�PDTHL
Q�WD��NDW��DXMWR�Q�H>FRXVLQ�WR��WK
a��$VLYDa�GKPRYVLRQ�DMUFHL
RQ�����������R`Q�R-�SURIKYWKa�VXQRYQWD�SROORL
a�H>WHVLQ�DMJQRHL
��WRX
WRQ�HMOHYJFRQWHa�K-PHL
a��GL��DXMWRX
�NDL��WK�Q�X-SRYVWDVLQ�HM[HOHYJFRPHQ�WRX
�SURIKYWRX��WR��R^PRLRQ�HMSL��SROOZ
Q�GXQDYPHTD�DMSRGHL
[DL��NDL��HLM�TDUURX
VLQ��X-SRPHLQDYWZVDQ�WR�Q�H>OHJFRQÚÚ�����������SDYOLQ�WH�DX?�HMQ�H-WHYUZ��WRYSZ��WRX
�VXJJUDYPPDWRa�SHUL��Z_Q�DXMFRX
VL�SURIKWZ
Q�HMSLOHYJHL�WDX
WD��ÚÚHMD�Q�DMUQZ
QWDL�GZ
UD�WRX�a�SURIKYWDa�DXMWZ
Q�HLMOKIHYQDL��WRX
T��R-PRORJKVDYWZVDQ�R^WL�HMD�Q�HMOHJFTZ
VLQ�HLMOKIRYWHa��RXMN�HLMVL��SURIK
WDL��NDL��PXULYDa�DMSRGHLY[HLa�WRXYWZQ�SDUDVWKYVRPHQ��DMQDJNDL
RQ�GHY�HMVWLQ�SDYQWDa�NDUSRX�a�GRNLPDY]HVTDL�SURIKYWRX��SURIKYWKa��HLMSHY�PRL��EDYSWHWDLe�SURIKYWKa�VWLELY]HWDLe�SURIKYWKa�ILORNRVPHL
e�SURIKYWKa�WDYEODLa�NDL��NXYERLa�SDLY]HLe�SURIKYWKa�GDQHLY]HLe�WDX
WD�R-PRORJKVDYWZVDQ�SRYWHURQ�H>[HVWLQ�����������K@�PKY��HMJZ��G��R^WL�JHYJRQHQ�SDU��DXMWRL
a��GHLY[ZÚÚ�����������R-�G��DXMWR�a�RX_WRa��$SROOZYQLRa�NDWD��WR��DXMWR��VXYJJUDPPD
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�L-VWRUHL
�Z-a�D>UD�WHVVDUDNRVWR�Q�HMWXYJFDQHQ�H>WRa�HMSL��WK�Q�WRX
�VXJJUDYPPDWRa�DXMWRX
�JUDIK�Q�HM[�RX_�WK
��SURVSRLKYWZ��DXMWRX
�SURIKWHLYD��R-�0RQWDQR�a�HMSLNHFHLYUKNHQ�����������NDL��SDYOLQ�IKVL�Q�Z-a�D>UD�=ZWLNRYa��RX_�NDL��R-�SURYWHURa�VXJJUDIHX�a�HMPQKPRYQHXVHQ��HMQ�3HSRXY]RLa�SURIKWHXYHLQ�GK��SURVSRLRXPHYQKa�WK
a�0D[LPLYO��OKa�HMSLVWD�a�GLHOHYJ[DL�WR��HMQHUJRX
Q�HMQ�DXMWK
��SQHX
PD�SHSHLYUDWDL��HMNZOXYTK�JH�PK�Q�SUR�a�WZ
Q�WD��HMNHLYQKa�IURQRXYQWZQ�����������NDL��4UDVHYD�GHY�WLQRa�WZ
Q�WRYWH�PDUWXYUZQ�PQKPRQHXYHL��H>WL�GH��Z-a�HMN�SDUDGRYVHZa�WR�Q�VZWK
UDY�IKVLQ�SURVWHWDFHYQDL�WRL
a�DXMWRX
�DMSRVWRYORLa�HMSL��GZYGHND�H>WHVLQ�PK��FZULVTK
QDL�WK
a�w,HURXVDOKYP��NHYFUKWDL�GH��NDL��PDUWXULYDLa�DMSR��WK
a��,ZDYQQRX��$SRNDOXY\HZa��NDL��QHNUR�Q�GH��GXQDYPHL�THLYD��SUR�a�DXMWRX
��,ZDYQQRX�HMQ�WK
���(IHYVZ��HMJKJHYUTDL�L-VWRUHL
��NDL��D>OOD�WLQDY�IKVLQ��GL��Z_Q�L-NDQZ
a�WK
a�SURHLUKPHYQKa�DL-UHYVHZa�SOKUHYVWDWD�GLKXYTXQHQ�WK�Q�SODYQKQ��WDX
WD�NDL��R-��$SROOZYQLRa����������7Z
Q�GH���$SROLQDULYRX�NDWD��WK
a�GKOZTHLYVKa�DL-UHYVHZa�PQKYPKQ�SHSRLYKWDL�6HUDSLYZQ��R`Q�HMSL��WZ
Q�GKORXPHYQZQ�FURYQZQ�PHWD��0D[LPL
QRQ�HMSLYVNRSRQ�WK
a��$QWLRFHYZQ�HMNNOKVLYDa�JHQHYVTDL�NDWHYFHL�ORYJRa��PHYPQKWDL�G��DXMWRX
�HMQ�LMGLYD��HMSLVWROK
��WK
��SUR�a�.DULNR�Q�NDL��3RYQWLRQ��HMQ�K_��GLHXTXYQZQ�NDL��DXMWR�a�WK�Q�DXMWK�Q�DL^UHVLQ��HMSLOHYJHL�WDX
WD����������ÚÚR^SZa�GH��NDL��WRX
WR�HLMGK
WH�R^WL�WK
a�\HXGRX
a�WDXYWKa�WDY[HZa�WK
a�HMSLNDORXPHYQKa�QHYDa�SURIKWHLYDa�HMEGHYOXNWDL�K-�HMQHYUJHLD�SDUD��SDYVK��WK
��HMQ�NRYVPZ��DMGHOIRYWKWL��SHYSRPID�X-PL
Q�NDL��.ODXGLYRX��$SROLQDULYRX��WRX
�PDNDULZWDYWRX�JHQRPHY��QRX�HMQ�w,HUDSRYOHL�WK
a��$VLYDa�HMSLVNRYSRX��JUDYPPDWDÚÚ����������HMQ�WDXYWK��GH��WK
��WRX
�6HUDSLYZQRa�HMSLVWROK
��NDL��X-SRVKPHL��ZYVHLa�IHYURQWDL�GLDIRYUZQ�HMSLVNRYSZQ��Z_Q�R-�PHYQ�WLa�Z_GHY�SZa�X-SRVHVKPHLYZWDL��ÚÚ$XMUKYOLRa�.XULYQLRa�PDYUWXa�HMUUZ
VTDL�X-PD
a�HX>FRPDLÚÚ��R-�GHY�WLa�WRX
WRQ�WR�Q�WURYSRQ��ÚÚ$L>OLRa�3RXYSOLRa��,RXYOLRa�DMSR��'HEHOWRX
�NROZQLYDa�WK
a�4UDY�NKa�HMSLYVNRSRa��]K
��R-�THR�a�R-�HMQ�WRL
a�RXMUDQRL
a��R^WL�6ZWD
a�R-�PDNDYULRa�R-�HMQ��$JFLDYOZ��KMTHYOKVH�WR�Q�GDLYPRQD�WR�Q�3ULVNLYOOKa�HMNEDOHL
Q��NDL��RL-�X-SRNULWDL��RXMN�DMIK
NDQÚÚ�
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���������NDL��D>OOZQ�GH��SOHLRYQZQ�WR�Q�DMULTPR�Q�HMSLVNRYSZQ�VXP\KYIZQ�WRXYWRLa�HMQ�WRL
a�GKOZTHL
VLQ�JUDYPPDVLQ�DXMWRYJUDIRL�IHYURQWDL�VKPHLZYVHLa��NDL��WD��PH�Q�NDWD��WRXYWRXa�K?Q�WRLDX
WD����������HM[�HMQDQWLYDa�GH��WZ
Q�HMSL��w5ZYPKa�WR�Q�X-JLK
�WK
a�HMNNOKVLYDa�THVPR�Q�SDUDFDUDWWRYQWZQ��(LMUKQDL
Ra�GLDIRYURXa�HMSLVWROD�a�VXQWDYWWHL��WK�Q�PH�Q�HMSLJUDY\Da�3UR�a�%ODYVWRQ�SHUL��VFLYVPDWRa��WK�Q�GH��3UR�a�)OZUL
QRQ�SHUL��PRQDUFLYDa�K@�SHUL��WRX
�PK��HL?QDL�WR�Q�THR�Q�SRLKWK�Q�NDNZ
Q��WDXYWKa�JDYU�WRL�WK
a�JQZYPKa�RX_WRa�HMGRYNHL�SURDVSLY]HLQ��GL��R`Q�DX?TLa�X-SRVXURYPHQRQ�WK
��NDWD��2XMDOHQWL
QRQ�SODYQK��NDL��WR��3HUL��RMJGRDYGRa�VXQWDYWWHWDL�WZ
��(LMUKQDLYZ��VSRXYGDVPD��HMQ�Z_��NDL��HMSLVKPDLYQHWDL�WK�Q�SUZYWKQ�WZ
Q�DMSRVWRYOZQ�NDWHLOKIHYQDL�H-DXWR�Q�GLDGRFKYQ����������H>QTD�SUR�a�WZ
��WRX
�VXJJUDYPPDWRa�WHYOHL�FDULHVWDYWKQ�DXMWRX
�VKPHLYZVLQ�HX-URYQWHa��DMQDJNDLYZa�NDL��WDXYWKQ�WK
�GH�NDWDOHY[RPHQ�WK
��JUDIK
���WRX
WRQ�H>FRXVDQ�WR�Q�WURYSRQ��ÚÚR-UNLY]Z�VH�WR�Q�PHWDJUD\RYPHQRQ�WR��ELEOLYRQ�WRX
WR�NDWD��WRX
�NXULYRX�K-PZ
Q��,KVRX
�&ULVWRX
�NDL��NDWD��WK
a�HMQGRY[RX�SDURXVLYDa�DXMWRX
��K_a�H>UFHWDL�NUL
QDL�]Z
QWDa�NDL��QHNURXYa��L^QD�DMQWLEDYOK�a�R`�PHWHJUDY\Z��NDL��NDWRUTZYVK�a�DXMWR��SUR�a�WR��DMQWLYJUDIRQ�WRX
WR�R^THQ�PHWHJUDY\Z��HMSLPHOZ
a��NDL��WR�Q����������R^UNRQ�WRX
WRQ�R-PRLYZa�PHWDJUDY\HLa�NDL��TKYVHLa�HMQ�WZ
��DMQWLJUDYIZ�ÚÚ����������NDL��WDX
WD�GH��ZMIHOLYPZa�X-S��HMNHLYQRX�OHOHYFTZ�SUR�a�K-PZ
Q�WH�L-VWRUHLYVTZ��Z-a�D@Q�H>FRLPHQ�D>ULVWRQ�VSRXGDLRWDYWKa�HMSLPHOHLYDa�WRX�a�DMUFDLYRXa�HMNHLYQRXa�NDL��R>QWZa�L-HURX�a�D>QGUDa�X-SRYGHLJPD����������HMQ�K_��JH�PK�Q�SURHLUKYNDPHQ�SUR�a�WR�Q�)OZUL
QRQ�R-�(LMUKQDL
Ra�HMSLVWROK
��DX?TLa�WK
a�D^PD�3ROXNDYUSZ��VXQRXVLYDa�DXMWRX
�PQKPRQHXYHL��OHYJZQ��ÚÚWDX
WD�WD��GRYJPDWD��)OZUL
QH��L^QD�SHIHLVPHYQZa�HL>SZ��RXMN�H>VWLQ�X-JLRX
a�JQZYPKa��WDX
WD�WD��GRYJPDWD�DMVXYPIZQDY�HMVWLQ�WK
��HMNNOKVLYD���HLMa�WK�Q�PHJLYVWKQ�DMVHYEHLDQ�SHULEDYOORQWD�WRX�a�SHLTRPHYQRXa�DXMWRL
a��WDX
WD�WD��GRYJPDWD�RXMGH��RL-�H>[Z�WK
a�HMNNOKVLYDa�DL-UHWLNRL��HMWRYOPKVDQ�DMSRIKYQDVTDLY�SRWH��WDX
WD�WD��GRYJPDWD�RL-�SUR��K-PZ
Q�SUHVEXYWHURL��RL-�NDL��WRL
a
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����������DMSRVWRYORLa�VXPIRLWKYVDQWHa��RXM�SDUHYGZNDYQ�VRL����������HL?GRQ�JDYU�VH��SDL
a�H>WL�Z>Q��HMQ�WK
��NDYWZ��$VLYD��SDUD��3ROXNDYUSZ���ODPSUZ
a�SUDYVVRQWD�HMQ�WK
��EDVLOLNK
��DXMOK
��NDL��SHLUZYPHQRQ�HXMGRNLPHL
Q�SDU��DXMWZ
���PD
OORQ�JD�U�WD��WRYWH�GLDPQKPRQHXYZ�WZ
Q�H>QDJFRa�JLQRPHYQZQ����������DL-�JD�U�HMN�SDLYGZQ�PDTKYVHLa�VXQDXY[RXVDL�WK
��\XFK
���H-QRX
QWDL�DXMWK
����Z^VWH�PH�GXYQDVTDL�HLMSHL
Q�NDL��WR�Q�WRYSRQ�HMQ�Z_��NDTH]RYPHQRa�GLHOHYJHWR�R-�PDNDYULRa�3ROXYNDUSRa��NDL��WD�a�SURRYGRXa�DXMWRX
�NDL��WD�a�HLMVRYGRXa�NDL��WR�Q�FDUDNWK
UD�WRX
�ELYRX�NDL��WK�Q�WRX
�VZYPDWRa�LMGHYDQ�NDL��WD�a�GLDOHY[HLa�D`a�HMSRLHL
WR�SUR�a�WR��SOK
TRa��NDL��WK�Q�PHWD���,ZDYQQRX�VXQDQDVWURIK�Q�Z-a�DMSKYJJHOOHQ�NDL��WK�Q�PHWD��WZ
Q�ORLSZ
Q�WZ
Q�H-RUDNRYWZQ�WR�Q�NXYULRQ��NDL��Z-a�DMSHPQKPRYQHXHQ�WRX�a�ORYJRXa�DXMWZ
Q��NDL��SHUL��WRX
�NXULYRX�WLYQD�K?Q�D`�SDU�����������HMNHLYQZQ�DMNKNRYHL��NDL��SHUL��WZ
Q�GXQDYPHZQ�DXMWRX
��NDL��SHUL��WK
a�GLGDVNDOLYDa��Z-a�SDUD��WZ
Q�DXMWRSWZ
Q�WK
a�]ZK
a�WRX
�ORYJRX�SDUHLOKIZ�a�R-�3ROXYNDUSRa�DMSKYJJHOOHQ�SDYQWD�VXYPIZQD�WDL
a�JUDIDL
a����������WDX
WD�NDL��WRYWH�GLD��WR��H>OHRa�WRX
�THRX
�WR��HMS��HMPRL��JHJRQR�a�VSRXGDLYZa�K>NRXRQ��X-SRPQKPD��WL]RYPHQRa�DXMWD��RXMN�HMQ�FDYUWK���DMOO��HMQ�WK
��HMPK
��NDUGLYD���NDL��DMHL��GLD��WK�Q�FDYULQ�WRX
�THRX
�JQKVLYZa�DXMWD��DMQDPDUXNZ
PDL��NDL��GXYQDPDL�GLDPDUWXYUDVTDL�H>PSURVTHQ�WRX
�THRX
�R^WL�HL>�WL�WRLRX
WRQ�DMNKNRYHL�HMNHL
QRa�R-�PDNDYULRa�NDL��DMSRVWROLNR�a���������SUHVEXYWHURa��DMQDNUDY[Da�D@Q�NDL��HMPIUDY[Da�WD��Z?WD�DXMWRX
�NDL��NDWD��WR��VXYQKTHa�DXMWZ
��HLMSZYQ�ÚÚZ?�NDOH��THHY��HLMa�RL^RXa�PH�NDLURX�a�WHWKYUKNDa��L^QD�WRXYWZQ�DMQHYFZPDLÚÚ��SHIHXYJHL�D@Q����������NDL��WR�Q�WRYSRQ�HMQ�Z_��NDTH]RYPHQRa�K@�H-VWZ�a�WZ
Q�WRLRXYWZQ�DMNKNRYHL�ORYJZQ����������NDL��HMN�WZ
Q�HMSLVWROZ
Q�GH��DXMWRX
�Z_Q�HMSHYVWHLOHQ�K>WRL�WDL
a�JHLWQLZYVDLa�HMNNOKVLYDLa��HMSLVWKULY]ZQ�DXMWDYa��K@�WZ
Q�DMGHOIZ
Q�WLVLY��QRXTHWZ
Q�DXMWRX�a�NDL��SURWUHSRYPH��QRa��GXYQDWDL�IDQHUZTK
QDLÚÚ��WDX
WD�R-�(LMUKQDL
Ra�
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a�.RPRYGRX�EDVLOHLYDa�FURYQRQ�PHWDEHYEOKWR�PH�Q�HMSL��WR��SUD
RQ�WD��NDT��K-PD
a��HLMUKYQKa�VX�Q�THLYD��FDYULWL�WD�a�NDT��R^OKa�WK
a�RLMNRXPHYQKa�GLDODERXYVKa�HMNNOKVLYDa��R^WH�NDL��R-�VZWKYULRa�ORYJRa�HMN�SDQWR�a�JHYQRXa�DMQTUZYSZQ�SD
VDQ�X-SKYJHWR�\XFK�Q�HMSL��WK�Q�HXMVHEK
�WRX
�WZ
Q�R^OZQ�THRX
�TUK�VNHLYDQ��Z-a�K>GK�NDL��WZ
Q�HMSL��w5ZYPKa�HX?�PDYOD�SORXYWZ��NDL��JHYQHL�GLDIDQZ
Q�SOHLYRXa�HMSL��WK�Q�VIZ
Q�R-PRYVH�FZUHL
Q�SDQRLNHLY�WH�NDL��SDJJHQHL
�VZWKULYDQ����������RXMN�K?Q�GH��D>UD�WRX
WR�WZ
��PLVRNDYOZ��GDLYPRQL�EDVNDYQZ��R>QWL�WK�Q�IXYVLQ�RLMVWRYQ��DMSHGXYHWR�G��RX?Q�HLMa�DX?TLa��SRLNLYODa�WD�a�NDT��K-PZ
Q�PKFDQD�a�HMSLWHFQZYPHQRa��HMSL��JRX
Q�WK
a�w5ZPDLYZQ�SRYOHZa��$SROOZYQLRQ��D>QGUD�WZ
Q�WRYWH�SLVWZ
Q�HMSL��SDLGHLYD��NDL��ILORVRILYD��EHERKPHYQRQ��HMSL��GLNDVWKYULRQ�D>JHL��H^QD�JHY�WLQD�WZ
Q�HLMa�WDX
W��HMSLWKGHLYZQ�DXMWZ
��GLDNRYQZQ�HMSL��NDWKJRULYD��WDMQGUR�a�HMJHLYUDa����������DMOO��R-�PH�Q�GHLYODLRa�SDUD��NDLUR�Q�WK�Q�GLYNKQ�HLMVHOTZYQ��R^WL�PK��]K
Q�HM[R�Q�K?Q�NDWD��EDVLOLNR�Q�R^URQ�WRX�a�WZ
Q�WRLZ
QGH�PKQXWDYa��DXMWLYND�NDWHDYJQXWDL�WD��VNHYOK��3HUHQQLYRX�GLNDVWRX
�WRLDXYWKQ�NDW��DXMWRX
�\K
IRQ�DMSHQHYJNDQ��WRa����������R-�GHY�JH�THRILOHYVWDWRa�PDYUWXa��SROOD��OLSDUZ
a�L-NHWHXYVDQWRa�WRX
�GLNDVWRX
�NDL��ORYJRQ�DXMWR�Q�HMSL��WK
a�VXJNOKYWRX�ERXOK
a�DLMWKYVDQWRa��ORJLZWDYWKQ�X-SH�U�K_a�HMPDU��WXYUHL�SLYVWHZa�HMSL��SDYQWZQ�SDUDVFZ�Q�DMSRORJLYDQ��NHIDOLNK
��NRODYVHL�Z-a�D@Q�DMSR��GRYJPDWRa�VXJNOKYWRX�WHOHLRX
WDL��PKG��D>OOZa�DMIHL
VTDL�WRX�a�D^SD[�HLMa�GLNDVWKYULRQ�SDULRYQWDa�NDL��PKGDPZ
a�WK
a�SURTHYVHZa�PHWDEDOORPHYQRXa�DMUFDLYRX�SDU��DXMWRL
a�QRYPRX�NHNUDWKNRYWRa����������WRXYWRX�PH�Q�RX?Q�WD�a�HMSL��WRX
�GLNDVWRX
�IZQD�a�NDL��WD�a�DMSRNULYVHLa�D`a�SUR�a�SHX
VLQ�SHSRLYKWR�WRX
�3HUHQQLYRX��SD
VDYQ�WH�WK�Q�SUR�a�WK�Q�VXYJNOKWRQ�DMSRORJLYDQ��R^WZ��GLDJQZ
QDL�ILYORQ��HMN�WK
a�WZ
Q�DMUFDLYZQ�PDUWXYUZQ�VXQDFTHLYVKa�K-PL
Q�DMQDJUDIK
a�HL>VHWDL����������GHNDYWZ��JH�PK�Q�WK
a�.RPRYGRX�EDVLOHLYDa�H>WHL�GHYND�SUR�a�WULVL�Q�H>WHVLQ�WK�Q�HMSLVNRSK�Q�OHOHLWRXUJKNRYWD��(OHXYTHURQ
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�GLDGHYFHWDL�%LYNWZU��HMQ�Z_��NDL���,RXOLDQRX
�GHYNDWRQ�H>WRa�DMSRSOKYVDQWRa��WZ
Q�NDW���$OH[DYQGUHLDQ�SDURLNLZ
Q�WK�Q�OHLWRXUJLYDQ�HMJFHLULY]HWDL�'KPKYWULRa��NDT��RX`a�NDL��WK
a��$QWLRFHYZQ�HMNNOKVLYDa�R>JGRRa�DMSR��WZ
Q�DMSRVWRYOZQ�R-�SURYVTHQ�K>GK�GHGKOZPHYQRa�H>WL�WRYWH�6HUDSLYZQ�HMSLYVNRSRa�HMJQZULY]HWR��.DLVDUHLYDa�GH��WK
a�3DODLVWLYQZQ�K-JHL
WR�4HRYILORa��NDL��1DYUNLVVRa�GH��R-PRLYZa��RX_�NDL��SURYVTHQ�R-�ORYJRa�PQKYPKQ����������HMSRLKYVDWR��WK
a�HMQ�w,HURVROXYPRLa�HMNNOKVLYDa�H>WL�WRYWH�WK�Q�OHLWRXUJLYDQ�HL?FHQ��.RULYQTRX�GH��WK
a�NDT��w(OODYGD�NDWD��WRX�a�DXMWRX�a�HMSLYVNRSRa�K?Q�%DYNFXOORa�NDL��WK
a�HMQ��(IHYVZ��SDURLNLYDa�3ROXNUDYWKa��NDL��D>OORL�G���Z^a�JH�HLMNRYa��HMSL��WRXYWRLa�PXULYRL�NDWD��WRXYVGH�GLHYSUHSRQ��Z_Q�JH�PK�Q�H>JJUDIRa�K-�WK
a�SLYVWHZa�HLMa�K-PD
a�NDWK
OTHQ�RMUTRGR[LYD��WRXYWRXa�HLMNRYWZa�RMQRPDVWL��NDWHOHY[DPHQ����������=KWKYVHZa�GK
WD�NDWD��WRXYVGH�RXM�VPLNUD
a�DMQDNLQK��THLYVKa��R^WL�GK��WK
a��$VLYDa�D-SDYVKa�DL-�SDURLNLYDL�Z-a�HMN�SDUDGRYVHZa�DMUFDLRWHYUDa�VHOKYQKa�WK�Q�WHVVDUHVNDLGHNDYWKQ�Z>�RQWR�GHL
Q�HMSL��WK
a�WRX
�VZWKULYRX�SDYVFD�H-RUWK
a�SDUDIXODYW��WHLQ��HMQ�K_��TXYHLQ�WR��SURYEDWRQ��,RXGDLYRLa�SURKJRYUHXWR��Z-a�GHYRQ�HMN�SDQWR�a�NDWD��WDXYWKQ��R-SRLYD��GD@Q�K-PHYUD��WK
a�H-EGRPDYGRa�SHULWXJFDYQRL��WD�a�WZ
Q�DMVLWLZ
Q�HMSLOXYVHLa�SRLHL
VTDL��RXMN�H>TRXa�R>QWRa�WRX
WRQ�HMSLWHOHL
Q�WR�Q�WURYSRQ�WDL
a�DMQD��WK�Q�ORLSK�Q�D^SDVDQ�RLMNRXPHYQKQ�HMNNOKVLYDLa��HM[�DMSRVWROLNK
a�SDUDGRYVHZa����������WR��NDL��HLMa�GHX
UR�NUDWK
VDQ�H>TRa�IXODWWRXYVDLa��Z-a�PKG��H-WHYUD��SURVKYNHLQ�SDUD��WK�Q�WK
a�DMQDVWDYVHZa�WRX
�VZWK
URa�K-PZ
Q�K-PHYUD��WD�a�QKVWHLYDa�HMSLOXYHVTDL����������VXYQRGRL�GK��NDL��VXJNURWKYVHLa�HMSLVNRYSZQ�HMSL��WDXMWR�Q�HMJLYQRQWR��SDYQWHa�WH�PLD
��JQZYPK��GL��HMSLVWROZ
Q�HMNNOKVLDVWLNR�Q�GRYJPD�WRL
a�SDQWDFRYVH�GLHWXSRX
QWR�Z-a�D@Q�PKG��HMQ�D>OOK��SRWH��WK
a�NXULDNK
a�K-PHYUD��WR��WK
a�HMN�QHNUZ
Q�DMQDVWDYVHZa�HMSLWHORL
WR�WRX
�NXULYRX�PXVWKYULRQ��NDL��R^SZa�HMQ�WDXYWK��PRYQK��WZ
Q�NDWD��WR��SDYVFD�QKVWHLZ
Q�IXODWWRLYPHTD�WD�a�HMSLOXYVHLa����������IHYUHWDL�G��HLMa�H>WL�QX
Q�WZ
Q�NDWD��3DODLVWLYQKQ�WKQLNDYGH�VXJNH��NURWKPHYQZQ�JUDIKY��Z_Q�SURXWHYWDNWR�4HRYILORa�WK
a�HMQ�.DLVDUHLYD��SDURLNLYDa�HMSLYVNRSRa�NDL��1DYUNLVVRa�WK
a�HMQ
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�w,HURVROXYPRLa��NDL��WZ
Q�HMSL��w5ZYPKa�G��R-PRLYZa�D>OOK�SHUL��WRX
�DXMWRX
�]KWKYPDWRa��HMSLYVNRSRQ�%LYNWRUD�GKORX
VD��WZ
Q�WH�NDWD��3RYQWRQ�HMSLVNRYSZQ��Z_Q�3DYOPDa�Z-a�DMUFDLRYWDWRa�SURXWHYWDNWR��NDL��WZ
Q�NDWD��*DOOLYDQ�GH��SDURLNLZ
Q��D`a�(LMUKQDL
Ra�HMSHVNRYSHL����������H>WL�WH�WZ
Q�NDWD��WK�Q��2VURKQK�Q�NDL��WD�a�HMNHL
VH�SRYOHLa��NDL��LMGLYZa�%DNFXYOORX�WK
a�.RULQTLYZQ�HMNNOKVLYDa�HMSLVNRYSRX��NDL��SOHLYVWZQ�R^VZQ�D>OOZQ��RL`�PLYDQ�NDL��WK�Q�DXMWK�Q�GRY[DQ�WH�NDL��NULYVLQ�HM[HQKQHJPHYQRL��WK�Q�DXMWK�Q�WHYTHLQWDL�\K
IRQ��NDL��WRXYWZQ�PH�Q�K?Q�R^URa�HL_a��R-�GHGKOZPHYQRa����������WZ
Q�GH��HMSL��WK
a��$VLYDa�HMSLVNRYSZQ�WR��SDYODL�SURYWHURQ�DXMWRL
a�SDUDGRTH�Q�GLDIXODYWWHLQ�H>TRa�FUK
QDL�GLLVFXUL]RPHYQZQ�K-JHL
WR�3ROXNUDYWKa��R`a�NDL��DXMWR�a�HMQ�K_��SUR�a�%LYNWRUD�NDL��WK�Q�w5ZPDLYZQ�HMNNOKVLYDQ�GLHWXSZYVDWR�JUDIK
��WK�Q�HLMa�DXMWR�Q�HMOTRX
VDQ�SDUDYGRVLQ�HMNWLYTHWDL�GLD��WRXYWZQ����������ÚÚK-PHL
a�RX?Q�DMUD�GLRXYUJKWRQ�D>JRPHQ�WK�Q�K-PHYUDQ��PKYWH�SURVWLTHYQWHa�PKYWH�DMIDLURXYPHQRL��NDL��JD�U�NDWD��WK�Q��$VLYDQ�PHJDYOD�VWRLFHL
D�NHNRLYPKWDL��D^WLQD�DMQDVWKYVHWDL�WK
��K-PHYUD��WK
a�SDURXVLYDa�WRX
�NXULYRX��HMQ�K_��H>UFHWDL�PHWD��GRY[Ka�HM[�RXMUDQZ
Q�NDL��DMQD]KWKYVHL�SDYQWDa�WRX�a�D-JLYRXa��)LYOLSSRQ�WZ
Q�GZYGHND�DMSRVWRYOZQ��R`a�NHNRLYPKWDL�HMQ�w,HUDSRYOHL�NDL��GXYR�TXJDWHYUHa�DXMWRX
�JHJKUDNXL
DL�SDUTHYQRL�NDL��K-�H-WHYUD�DXMWRX
�TXJDYWKU�HMQ�D-JLYZ��SQHXYPDWL�SROLWHXVDPHYQK�HMQ��(IHYVZ��DMQDSDXYHWDL����������H>WL�GH��NDL���,ZDYQQKa�R-�HMSL��WR��VWK
TRa�WRX
�NXULYRX�DMQDSHVZYQ��R`a�HMJHQKYTK�L-HUHX�a�WR��SHYWDORQ�SHIRUHNZ�a�NDL��PDYUWXa�NDL��GLGDYVNDORa��RX_WRa�HMQ��(IHYVZ��NHNRLYPKWDL����������H>WL�GH��NDL��3ROXYNDUSRa�HMQ�6PXYUQK���NDL��HMSLYVNRSRa�NDL��PDYUWXa��NDL��4UDVHYDa��NDL��HMSLYVNRSRa�NDL��PDYUWXa�DMSR��(XMPHQHLYDa��R`a�HMQ�6PXYUQK��NHNRLYPKWDL����������WLY�GH��GHL
�OHYJHLQ�6DYJDULQ�HMSLYVNRSRQ�NDL��PDYUWXUD��R`a�HMQ�/DRGLNHLYD��NHNRLYPKWDL��H>WL�GH��NDL��3DSLYULRQ�WR�Q�PDNDYULRQ�NDL��0HOLYWZQD�WR�Q�HXMQRX
FRQ��WR�Q�HMQ�D-JLYZ��SQHXYPDWL�SDYQWD�SROLWHXVDYPHQRQ��R`a�NHL
WDL�HMQ�6DYUGHVLQ�SHULPHYQZQ�WK�Q�DMSR��WZ
Q�RXMUDQZ
Q�HMSLVNRSK�Q�HMQ�K_��HMN�QHNUZ
Q�DMQDVWKYVHWDLe
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���������RX_WRL�SDYQWHa�HMWKYUKVDQ�WK�Q�K-PHYUDQ�WK
a�WHVVDUHVNDLGHNDYWKa�WRX
�SDYVFD�NDWD��WR��HXMDJJHYOLRQ��PKGH�Q�SDUHNEDLYQRQWHa��DMOOD��NDWD��WR�Q�NDQRYQD�WK
a�SLYVWHZa�DMNRORXTRX
QWHa��H>WL�GH��NDMJZ��R-�PLNURYWHURa�SDYQWZQ�X-PZ
Q�3ROXNUDYWKa��NDWD��SDUDYGRVLQ�WZ
Q�VXJJHQZ
Q�PRX��RL_a�NDL��SDUKNRORXYTKVDY�WLVLQ�DXMWZ
Q��H-SWD��PH�Q�K?VDQ�VXJJHQHL
a�PRX�HMSLYVNRSRL��HMJZ��GH��R>JGRRa��NDL��SDYQWRWH�WK�Q�K-PHYUDQ�K>JDJRQ�RL-�VXJJHQHL
a�PRX�R^WDQ�R-�ODR�a�K>UQXHQ�WK�Q�]XYPKQ����������HMJZ��RX?Q��DMGHOIRLY��H-[KYNRQWD�SHYQWH�H>WK�H>FZQ�HMQ�NXULYZ��NDL��VXPEHEOKNZ�a�WRL
a�DMSR��WK
a�RLMNRXPHYQKa�DMGH��OIRL
a�NDL��SD
VDQ�D-JLYDQ�JUDIK�Q�GLHOKOXTZYa��RXM�SWXYURPDL�HMSL��WRL
a�NDWDSOKVVRPHYQRLa��RL-�JD�U�HMPRX
�PHLY]RQHa�HLMUKYNDVL�SHLTDUFHL
Q�GHL
�THZ
��PD
OORQ�K@�DMQTUZYSRLVÚÚ����������WRXYWRLa�HMSLIHYUHL�SHUL��WZ
Q�JUDYIRQWL�VXPSDURYQWZQ�DXMWZ
��NDL��R-PRGR[RXYQWZQ�HMSLVNRYSZQ�WDX
WD�OHYJZQ��ÚÚHMGXQDYPKQ�GH��WZ
Q�HMSLVNRYSZQ�WZ
Q�VXPSDURYQWZQ�PQKPR��QHX
VDL��RX`a�X-PHL
a�KM[LZYVDWH�PHWDNOKTK
QDL�X-S��HMPRX
�NDL����������PHWHNDOHVDYPKQ��Z_Q�WD��RMQRYPDWD�HMD�Q�JUDYIZ��SROOD��SOKYTK�HLMVLYQ��RL`�GH��HLMGRYWHa�WR�Q�PLNURYQ�PRX�D>QTUZSRQ�VXQKXGRYNKVDQ�WK
��HMSLVWROK
���HLMGRYWHa�R^WL�HLMNK
��SROLD�a�RXMN�K>QHJND��DMOO��HMQ�&ULVWZ
���,KVRX
�SDYQWRWH�SHSROLYWHXPDLÚÚ����������HMSL��WRXYWRLa�R-�PH�Q�WK
a�w5ZPDLYZQ�SURHVWZ�a�%LYNWZU�DMTURYZa�WK
a��$VLYDa�SDYVKa�D^PD�WDL
a�R-PRYURLa�HMNNOKVLYDLa�WD�a�SDURLNLYDa�DMSRWHYPQHLQ��Z-a�D@Q�H-WHURGR[RXYVDa��WK
a�NRLQK
a�H-QZYVHZa�SHLUD
WDL��NDL��VWKOLWHXYHL�JH�GLD��JUDPPDYWZQ�DMNRLQZQKYWRXa�SDYQWDa�D>UGKQ�WRX�a�HMNHL
VH�DMQDNKUXYWWZQ�DMGHOIRXYa�����������DMOO��RXM�SD
VLY�JH�WRL
a�HMSLVNRYSRLa�WDX
W��KMUHYVNHWR��DMQWLSDUDNHOHXYRQWDL�GK
WD�DXMWZ
��WD��WK
a�HLMUKYQKa�NDL��WK
a�SUR�a�WRX�a�SOKVLYRQ�H-QZYVHZYa�WH�NDL��DMJDYSKa�IURQHL
Q��IHYURQWDL�GH��NDL��DL-�WRXYWZQ�IZQDL��SOKNWLNZYWHURQ�NDTD��SWRPHYQZQ�WRX
�%LYNWRURa�����������HMQ�RL_a�NDL��R-�(LMUKQDL
Ra�HMN�SURVZYSRX�Z_Q�K-JHL
WR�NDWD��WK�Q�*DOOLYDQ�DMGHOIZ
Q�HMSLVWHLYODa�
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�SDULYVWDWDL�PH�Q�WZ
��GHL
Q�HMQ�PRYQK��WK
��WK
a�NXULDNK
a�K-PHYUD��WR��WK
a�WRX
�NXULYRX�DMQDVWDYVHZa�HMSLWHOHL
VTDL�PXVWKYULRQ��WZ
��JH�PK�Q�%LYNWRUL�SURVKNRYQWZa��Z-a�PK��DMSRNRYSWRL�R^ODa�HMNNOKVLYDa�THRX
�DMUFDLYRX�H>TRXa�SDUDYGRVLQ�HMSLWKURXYVDa��SOHL
VWD�H^WHUD�SDUDLQHL
��NDL��DXMWRL
a�GH��U-KYPDVLQ�WDYGH�HMSLOHYJZQ�����������ÚÚRXMGH��JD�U�PRYQRQ�SHUL��WK
a�K-PHYUDa�HMVWL�Q�K-�DMPILVEKY��WKVLa��DMOOD��NDL��SHUL��WRX
�HL>GRXa�DXMWRX
�WK
a�QKVWHLYDa��RL`�PH�Q�JD�U�RL>RQWDL�PLYDQ�K-PHYUDQ�GHL
Q�DXMWRX�a�QKVWHXYHLQ��RL`�GH��GXYR��RL`�GH��NDL��SOHLYRQDa��RL`�GH��WHVVDUDYNRQWD�Z^UDa�K-PHULQDYa�WH�NDL��QXNWHULQD�a�VXPPHWURX
VLQ�WK�Q�K-PHYUDQ�DXMWZ
Q�����������NDL��WRLDXYWK�PH�Q�SRLNLOLYD�WZ
Q�HMSLWKURXYQWZQ�RXM�QX
Q�HMI��K-PZ
Q�JHJRQXL
D��DMOOD��NDL��SROX��SURYWHURQ�HMSL��WZ
Q�SUR��K-PZ
Q��WZ
Q�SDUD��WR��DMNULEHYa��Z-a�HLMNRYa��NUDWRXYQWZQ�WK�Q�NDT��D-SORYWKWD�NDL��LMGLZWLVPR�Q�VXQKYTHLDQ�HLMa�WR��PHWHYSHLWD�SHSRLKNRYWZQ��NDL��RXMGH�Q�H>ODWWRQ�SDYQWHa�RX_WRL�HLMUKYQHXVDYQ�WH�NDL��HLMUKQHXYRPHQ�SUR�a�DMOOKYORXa��NDL��K-�GLDIZQLYD�WK
a�QKVWHLYDa�WK�Q�R-PRYQRLDQ�WK
a�SLYVWHZa�VXQLYVWKVLQÚÚ�����������WRXYWRLa�NDL��L-VWRULYDQ�SURVWLYTKVLQ��K`Q�RLMNHLYZa�SDUDTKYVRPDL��WRX
WRQ�H>FRXVDQ�WR�Q�WURYSRQ��ÚÚHMQ�RL_a�NDL��RL-�SUR��6ZWK
URa�SUHVEXYWHURL��RL-�SURVWDYQWHa�WK
a�HMNNOKVLYDa�K_a�VX��QX
Q�DMIKJK
����$QLYNKWRQ�OHYJRPHQ�NDL��3LYRQ�w8JL
QRYQ�WH�NDL��7HOHVIRYURQ�NDL��;XYVWRQ��RX>WH�DXMWRL��HMWKYUKVDQ�RX>WH�WRL
a�PHW��DXMWZ
Q�HMSHYWUHSRQ��NDL��RXMGH�Q�H>ODWWRQ�DXMWRL��PK��WKURX
QWHa�HLMUKYQHXRQ�WRL
a�DMSR��WZ
Q�SDURLNLZ
Q�HMQ�DL_a�HMWKUHL
WR��HMUFRPHYQRLa�SUR�a�DXMWRXYa��NDLYWRL�PD
OORQ�HMQDQWLYRQ�K?Q�WR��WKUHL
Q�WRL
a�PK��WKURX
VLQ�����������NDL��RXMGHYSRWH�GLD��WR��HL?GRa�WRX
WR�DMSHEOKYTKVDYQ�WLQHa��DMOO��DXMWRL��PK��WKURX
QWHa�RL-�SUR��VRX
�SUHVEXYWHURL�WRL
a�DMSR��WZ
Q�SDURLNLZ
Q�WKURX
VLQ�H>SHPSRQ�HXMFDULVWLYDQ�����������NDL��WRX
�PDNDULYRX�3ROXNDYUSRX�HMSLGKPKYVDQWRa�WK
��w5ZYPK��HMSL���$QLNKYWRX�NDL��SHUL��D>OOZQ�WLQZ
Q�PLNUD��VFRYQWHa�SUR�a�DMOOKYORXa��HXMTX�a�HLMUKYQHXVDQ��SHUL��WRXYWRX�WRX
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Q�VXJJUD\DPHYQZQ����������7RXYWZQ�H>Q�WLQRa�VSRXGDYVPDWL�NDWD��WK
a��$UWHYPZQRa�DL-UHYVHZa�SHSRQKPHYQZ���K`Q�DX?TLa�R-�HMN�6DPRVDYWZQ�3DX
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DL�OHYJRXVLQ�JUDIDLY��]KWRX
QWHa��DMOO��R-SRL
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�ORYJRQ�HMSUHYVEHXHQ��'�¾2VRL�GL��DXMWRX
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Q�IHURPHYQZQ�DXMWRX
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�Z-a�w5ZPDLYZQ�HMSLYVNRSRa�HMN�THRX
�SDUDGRY[Za�DMQHGHLYFTK��/�¾2VRL�JHJRYQDVLQ��:ULJHYQRXa�IRLWKWDLY��/$�3HUL���$IULNDQRX
��/%�7LYQD��:ULJHYQKa�HMQ�.DLVDUHLYD��WK
a�3DODLVWLYQKa
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Q�X-SH�U�HXMVHEHLYDa�DMTOKWZ
Q�NDWD��SDYQWD�WRYSRQ�DMSHWHOHL
WR�PDUWXYULD��PDYOLVWD�G��HMSOKYTXHQ�HMS���$OH[DQGUHLYDa��WZ
Q�DMS��$LMJXYSWRX�NDL��4KEDL"GRa�D-SDYVKa�DXMWRYTL�Z^VSHU�HMSL��PHYJLVWRQ�DMTOKWZ
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GD����������R`a�GK��R-SRLYDa�HM[�HMNHLYQRX�SHUL��WR�Q�THL
RQ�ORYJRQ�SURDLUHYVHZa�K?Q��RXMN�D>NDLURQ�GLD��EUDFHYZQ�GLHOTHL
Q�WZ
��PDYOLVWD�SROX�Q�HL?QDL�SDUD��WRL
a�SROORL
a�WR�Q�SHUL��DXMWRX
�EHERKPHYQRQ�ORYJRQ���������SROOD��PH�Q�RX?Q�D>Q�WLa�HL>SRL�WR�Q�ELYRQ�WRX
�DMQGUR�a�HMQ�VFROK
��SDUDGRX
QDL�GLD��JUDIK
a�SHLUZYPHQRa��GHYRLWR�G��D@Q�NDL��LMGLYDa�X-SRTHYVHZa�K-�SHUL��DXMWRX
�VXYQWD[La��R^PZa�G��K-PHL
a�HMSL��WRX
�SDURYQWRa�HMSLWHPRYPHQRL�WD��SOHL
VWD�GLD��EUDFHYZQ�Z-a�RL_RYQ�WH��RMOLYJD�D>WWD�WZ
Q�SHUL��DXMWR�Q�GLHOHXVRYPHTD��H>N�WLQZQ�HMSLVWROZ
Q�NDL��L-VWRULYDa�WZ
Q�NDL��HLMa�K-PD
a�WZ
��ELYZ��SHIXODJPHYQZQ�DXMWRX
�JQZULYPZQ�WD��GKORXYPHQD�IHYURQWHa�
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URa�WK
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WR�GH���$OH[DQGUHLYDa�NDL��WK
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a�WRX
�GLZJPRX
�SXUNDL!D
a�D-ITHLYVKa�NDL��PXULYZQ�R^VZQ�WRL
a�NDWD��WR��PDUWXYULRQ�DMQD��GRXPHYQZQ�VWHIDYQRLa��H>UZa�WRVRX
WRa�PDUWXULYRX�WK�Q��:ULJHYQRXa��H>WL�NRPLGK
��SDLGR�a�X-SDYUFRQWRa��NDWHL
FH�\XFKYQ��Z-a�R-PRYVH�WRL
a�NLQGXYQRLa�FZUHL
Q�SURSKGD
Q�WH�NDL��R-UPD
Q�HMSL��WR�Q�DMJZ
QD�SURTXYPZa�H>FHLQ���������K>GK�JHY�WRL�VPLNUR�Q�R^VRQ�DXMWZ
��NDL��WD��WK
a�DMSR��WRX
�ELYRX�DMSDOODJK
a�RXM�SRYUUZ�NDTLYVWDWR��PK��RXMFL��WK
a�THLYDa�NDL��RXMUDQLYRX�SURQRLYDa�HLMa�WK�Q�SOHLYVWZQ�ZMIHYOHLDQ�GLD��WK
a�DXMWRX
�PKWUR�a�HMPSRGZ�Q�DXMWZ
��WK
a�SURTXPLYDa�HMQVWDYVKa���������DX^WK�JRX
Q�WD��PH�Q�SUZ
WD�ORYJRLa�L-NHWHXYRXVD��WK
a�SHUL��DXMWR�Q�PKWULNK
a�GLDTHYVHZa�IHLGZ��ODEHL
Q�SDUHNDYOHL��VIRGURYWHURQ�G��HMSLWHLYQDQWD�THDVDPHYQK��R^WH�JQRX�a�D-ORYQWD�WR�Q�SDWHYUD�GHVPZWKULYZ��IXODYWWHVTDL�R^ORa�HMJLYQHWR�WK
a�SHUL��WR��PDUWXYULRQ�R-UPK
a��WK�Q�SD
VDQ�DXMWRX
�DMSRNUX\DPHYQK�HMVTK
WD�RL>NRL�PHYQHLQ�DMQDYJNKQ�HMSK
JHQ���������R`�G���Z-a�RXMGH�Q�D>OOR�SUDYWWHLQ�DXMWZ
��SDUK
Q��WK
a�SURTXPLYDa�X-SH�U�WK�Q�K-OLNLYDQ�HMSLWHLQRPHYQKa�RXMF�RL_RYa�WH�Z@Q�KMUHPHL
Q��GLDSHYPSHWDL�WZ
��SDWUL��SURWUHSWLNZWDYWKQ�SHUL��PDUWXULYRX�HMSLVWROKYQ��HMQ�K_��NDWD��OHY[LQ�DXMWZ
��SDUDLQHL
�OHYJZQ�ÚÚH>SHFH�PK��GL��K-PD
a�D>OOR�WL�IURQKYVK�VÚÚ��WRX
WR�SUZ
WRQ�WK
a��:ULJHYQRXa�SDLGLNK
a�DMJFLQRLYDa�NDL��SHUL��WK�Q�THRVHYEHLDQ�JQKVLZWDYWKa�GLDTHYVHZa�DMQDYJUDSWRQ�H>VWZ�WHNPKYULRQ���������NDL��JD�U�K>GK�NDL��WZ
Q�WK
a�SLYVWHZa�ORYJZQ�RXM�VPLNUD�a�DMIRUPD�a�NDWDEHYEOKWR��WDL
a�THLYDLa�JUDIDL
a�HM[�H>WL�SDLGR�a�HMQKVNKPHYQRa��RXM�PHWULYZa�JRX
Q�NDL��SHUL��WDXYWDa�SHSRYQKWR��WRX
�SDWUR�a�DXMWZ
��SUR�a�WK
��WZ
Q�HMJNXNOLYZQ�SDLGHLYD��NDL��WRXYWZQ�RXM�NDWD��SDYUHUJRQ�WK�Q�IURQWLYGD�SHSRLKPHYQRX�
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Q�DXMWZ
��WD�a�D-SOD
a�NDL��SURFHLYURXa�WZ
Q�L-HUZ
Q�ORYJZQ�HMQWHXY[HLa��]KWHL
Q�GHY�WL�SOHYRQ�NDL��EDTXWHYUDa�K>GK�HM[�HMNHLYQRX�SROX��SUDJPRQHL
Q�THZULYDa��Z^VWH�NDL��SUDYJPDWD�SDUHYFHLQ�WZ
��SDWULY��WLY�D>UD�HMTHYORL�GKORX
Q�WR��WK
a�THRSQHXYVWRX�JUDIK
a�DMQDSXQTDQRYPHQRa�ERXYOKPD����������HMNHL
QRa�GH��WZ
��PH�Q�GRNHL
Q�HLMa�SURYVZSRQ�HMSHYSOKWWHQ�DXMWZ
���PKGH�Q�X-SH�U�K-OLNLYDQ�PKGH��WK
a�SURIDQRX
a�GLDQRLYDa�SHUDLWHYUZ�WL�]KWHL
Q�SDUDLQZ
Q��LMGLYZa�GH��SDU��H-DXWZ
��WD��PHJDYOD�JHJKTZ�a�WK�Q�PHJLYVWKQ�Z-PRORYJHL�WZ
��SDYQWZQ�DMJDTZ
Q�DLMWLYZ��THZ
��FDYULQ��R^WL�GK��DXMWR�Q�WRLRX
GH�SDWHYUD�JHQHYVTDL�SDLGR�a�KM[LYZVHQ����������HMSLVWDYQWD�GH��K>GK�SROODYNLa�NDTHXYGRQWL�WZ
��SDLGL��JXPQZ
VDL�PH�Q�DXMWRX
�WD��VWHYUQD�IDVLYQ��Z^VSHU�GH��THLYRX�SQHXYPDWRa�H>QGRQ�HMQ�DXMWRL
a�DMILHUZPHYQRX��ILOK
VDLY�WH�VHEDVPLYZa�NDL��WK
a�HXMWHNQLYDa�PDNDYULRQ�H-DXWR�Q�K-JKYVDVTDL��WDX
WD�NDL��H^WHUD�WRXYWRLa�VXJJHQK
�SHUL��SDL
GD�R>QWD�WR�Q��:ULJHYQKQ�JHQHYVTDL�PQKPRQHXYRXVLQ����������Z-a�GH��K>GK�DXMWZ
��R-�SDWK�U�PDUWXULYZ��WHWHOHLYZWR��H>UKPRa�D^PD�PKWUL��NDL��EUDFXWHYURLa�DMGHOIRL
a�WR�Q�DMULTPR�Q�H^[��H-SWDNDLGHYNDWRQ�RXM�SOK
UHa�H>WRa�D>JZQ��NDWDOHLYSHWDL����������WK
a�JH�PK�Q�WRX
�SDWUR�a�SHULRX��VLYDa�WRL
a�EDVLOLNRL
a�WDPHLYRLa�DMQDOKITHLYVKa��HMQ�VSDYQHL�WZ
Q�NDWD��WR�Q�ELYRQ�FUHLZ
Q�VX�Q�WRL
a�SURVKYNRXVLQ�NDWDVWDYa��RLMNRQRPLYDa�WK
a�HMN�THRX
�NDWD[LRX
WDL�NDL��WXJFDYQHL�GH[LZYVHZa�R-PRX
�NDL��DMQDSDXYVHZa�SDUDY�WLQL�SORXVLZWDYWK��PH�Q�WR�Q�ELYRQ�NDL��WD��D>OOD�SHULIDQHVWDYWK��JXQDLNLY��GLDERYKWRYQ�JH�PK�Q�D>QGUD�SHULHSRXYVK��WZ
Q�WRYWH�HMSL��WK
a��$OH[DQGUHLYDa�DL-UHVLZWZ
Q��WR��JHYQRa�K?Q�RX_WRa��$QWLRFHXYa��THWR�Q�G��XL-R�Q
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��U-KYPDWLY�IKVLYQ�SRX�DXMWRYa��WD�a�WZ
Q�DL-UHYVHZQ�GLGDVNDOLYDa����������SURDFTHL�a�G��X-SR��WRX
�SDWUR�a�HMQ�WRL
a�w(OOKYQZQ�PDTKYPDVLQ�HMNTXPRYWHURYQ�WH��NDL�Ù�PHWD��WK�Q�HMNHLYQRX�WHOHXWK�Q�WK
��SHUL��WRX�a�ORYJRXa�DMVNKYVHL�R^ORQ�HMSLGRX�a�H-DXWRYQ��Z-a�NDL��SDUDVNHXK�Q�HMSL��WD��JUDPPDWLND��PHWULYDQ�H>FHLQ��PHW��RXM�SROX��WK
a�WRX
�SDWUR�a�WHOHLZYVHZa��WRXYWRLa�HMSLGHGZNZ�a�H-DXWR�Q�HXMSRYUHL�WZ
Q�DMQDJNDLYZQ��Z-a�HMQ�HMNHLYQK��WK
��K-OLNLYD���GD\LOZ
a���������VFRODY]RQWL�GH��WK
��GLDWULEK
���Z^a�SRX�NDL��DXMWR�a�HMJJUDYIZa�L-VWRUHL
��PKGHQRYa�WH�HMSL��WK
a��$OH[DQGUHLYDa�WZ
��NDWKFHL
Q�DMQDNHLPHYQRX��SDYQWZQ�G��DMSHOKODPHYQZQ�X-SR��WK
a�DMSHLOK
a�WRX
�GLZJPRX
��SURVKY�HVDQ�DXMWZ
��WLQHa�DMSR��WZ
Q�HMTQZ
Q�DMNRXVRYPHQRL�WR�Q�ORYJRQ�WRX
�THRX
���������Z_Q�SUZ
WRQ�HMSLVKPDLY��QHWDL�JHJRQHYQDL�3ORXYWDUFRQ��R`a�PHWD��WR��ELZ
QDL�NDOZ
a�NDL��PDUWXULYZ��THLYZ��NDWHNRVPKYTK��GHXYWHURQ�w+UDNOD
Q��WRX
�3ORXWDYUFRX�DMGHOIRYQ��R`a�GK��NDL��DXMWR�a�SDU��DXMWZ
��SOHLYVWKQ�ELYRX�ILORVRYIRX�NDL��DMVNKYVHZa�DMSRYGHL[LQ�SDUDVFZYQ��WK
a��$OH[DQGUHYZQ�PHWD��'KPKYWULRQ�HMSLVNRSK
a�DM[LRX
WDL���������H>WRa�G��K?JHQ�RMNWZNDLGHYNDWRQ�NDT��R`�WRX
�WK
a�NDWKFKYVHZa�SURHYVWK�GLGDVNDOHLYRX��HMQ�Z_��NDL��SURNRYSWHL�HMSL��WZ
Q�NDWD���$NXYODQ�WK
a��$OH[DQGUHLYDa�K-JRXYPHQRQ�GLZJPZ
Q��R^WH�NDL��PDYOLVWD�GLDERYKWRQ�HMNWKYVDWR�SDUD��SD
VLQ�WRL
a�DMSR��WK
a�SLYVWHZa�R-UPZPHYQRLa�R>QRPD�GL��K`Q�HMQHGHLYNQXWR�SUR�a�D^SDQWDa�WRX�a�D-JLYRXa�DMJQZ
WDYa�WH�NDL��JQZULYPRXa�PDYUWXUDa�GH[LYZVLYQ�WH�NDL��SURTXPLYDQ�
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a�SDUUKVLYDa�ILOKYPDWL�SURVDJRUHXYRQWD�SROODYNLa�HMSLPDQHL�a�R-�HMQ�NXYNOZ��WZ
Q�HMTQZ
Q�GK
PRa�PLNURX
�GHL
Q�NDWHYOHXVHQ��HLM�PK��WK
a�THLYDa�GH[LD
a��������ERKTRX
�NDTDYSD[�WXJFDYQZQ�SDUDGRY[Za�GLHGLYGUDVNHQ��K-�G��DXMWK��THLYD�NDL��RXMUDYQLRa�FDYULa�D>OORWH�SDYOLQ�NDL��SDYOLQ�NDL��RXMG��H>VWLQ�R-VDYNLa�HLMSHL
Q��WK
a�D>JDQ�SHUL��WR�Q�&ULVWRX
�ORYJRQ�SURTXPLYDa�WH�NDL��SDUUKVLYDa�H^QHNHQ�WKQLNDX
WD�HMSLERXOHXRYPHQRQ�DXMWR�Q�GLHIXYODWWHQ��WRVRX
WRa�G��K?Q�D>UD�WZ
Q�DMSLYVWZQ�R-�SUR�a�DXMWR�Q�SRYOHPRa��Z-a�NDL��VXVWURID�a�SRLKVDPHYQRXa��VWUDWLZYWDa�DXMWZ
��SHUL��WR�Q�RL?NRQ��H>QTD�NDWHYPHQHQ��HMSLVWK
VDL�GLD��WR��SOK
TRa�WZ
Q�WD��WK
a�L-HUD
a�SLYVWHZa�NDWKFRXPHYQZQ�SDU��DXMWZ
����������RX^WZ�GH��R-VKPHYUDL�R-�NDW��DXMWRX
�GLZJPR�a�HM[HNDYHWR��Z-a�PKNHYWL�FZUHL
Q�DXMWR�Q�WK�Q�SD
VDQ�SRYOLQ��RL>NRXa�PH�Q�HM[�RL>NZQ�DMPHLYERQWD��SDQWD��FRYTHQ�GH��HMODXQRYPHQRQ��WK
a�SOKTXYRa�H^QHNHQ�WZ
Q�GL��DXMWRX
�WK
��THLYD��SURVLRYQWZQ�GLGDVNDOLYD���HMSHL��NDL��WD��NDWD��SUD
[LQ�H>UJD�DXMWZ
��JQKVLZWDYWKa�ILORVRILYDa�NDWRUTZYPDWD�HX?�PDYOD�TDXPDVWD��SHULHL
FHQ���������RL_RQ�JRX
Q�WR�Q�ORYJRQ��WRLRYQGH��IDVLYQ��WR�Q�WURYSRQ�NDL��RL_RQ�WR�Q�WURYSRQ��WRLRYQGH�WR�Q�ORYJRQ�HMSHGHLYNQXWR���GL��D`�GK��PDYOLVWD��VXQDLURPHYQKa�DXMWZ
��GXQDYPHZa�THLYDa��PXULYRXa�HMQK
JHQ�HMSL��WR�Q�DXMWRX
�]K
ORQ���������HMSHLGK��GH��H-ZYUD�IRLWKWD�a�K>GK�SOHLYRXa�SURVLRYQWDa��DXMWZ
��PRYQZ��WK
a�WRX
�NDWKFHL
Q�GLDWULEK
a�X-SR��'KPKWULYRX�WRX
�WK
a�HMNNOKVLYDa�SURHVWZ
WRa�HMSLWHWUDPPHYQKa��DMVXYPIZQRQ�K-JKVDYPHQRa�WK�Q�WZ
Q�JUDPPDWLNZ
Q�ORYJZQ�GLGDVNDOLYDQ�WK
��SUR�a�WD��THL
D�SDLGHXYPDWD�DMVNKYVHL��PK��PHOOKYVDa�DMSRUUKYJQX��VLQ�D^WH�DMQZIHOK
�NDL��WRL
a�L-HURL
a�PDTKYPDVLQ�HMQDQWLYDQ�WK�Q�WZ
Q�JUDPPDWLNZ
Q�ORYJZQ�GLDWULEKYQ�
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��������HL?WD�ORJLVPZ
��NDTKYNRQWL��Z-a�D@Q�PK��JHYQRLWR�WK
a�SDU��H-WHYUZQ�HMSLNRXULYDa�HMQGHKYa��R^VDSHU�K?Q�DXMWZ
��SURYWHURQ�ORYJZQ�DMUFDLYZQ�VXJJUDYPPDWD�ILORNDYOZa�HMVSRXGDVPHYQD��PHWDGRXYa��X-SR��WRX
�WDX
WD�HMZQKPHYQRX�IHURPHYQRLa�DXMWZ
��WHYWWDUVLQ�RMERORL
a�WK
a�K-PHYUDa�KMUNHL
WR��SOHLYVWRLa�WH�H>WHVLQ�WRX
WRQ�ILORVRIZ
Q�GLHWHYOHL�WR�Q�WURYSRQ��SDYVDa�X^ODa�QHZWHULNZ
Q�HMSLTXPLZ
Q�H-DXWRX
�SHULDLURXYPHQRa��NDL��GLD��SDYVKa�PH�Q�K-PHYUDa�RXM�VPLNURX�a�DMVNKYVHZa�NDPDYWRXa�DMQDS®LPS½OZ
Q��NDL��WK
a�QXNWR�a�GH����������WR�Q�SOHLYRQD�FURYQRQ�WDL
a�WZ
Q�THLYZQ�JUDIZ
Q�H-DXWR�Q�DMQDWLTHL�a�PHOHYWDLa��ELYZ��WH�Z-a�H>QL�PDYOLVWD�HMJNDUWHUZ
Q�ILORVRIZWDYWZ���WRWH��PH�Q�WRL
a�HMQ�DMVLWLYDLa�JXPQDVLYRLa��WRWH��GH��PHPHWUKPHYQRLa�WRL
a�NDWD��WR�Q�X^SQRQ�NDLURL
a��RX_�PHWDODPEDYQHLQ�RXMG��R^OZa�HMSL��VWUZPQK
a��DMOO��HMSL��WRX>GDIRa�GLD��VSRXGK
a�HMSRLHL
WR����������SDYQWZQ�GH��PDYOLVWD�WD�a�HXMDJJHOLND�a�WRX
�VZWK
URa�IZQD�a�IXODNWHYDa�Z>�HWR�HL?QDL�GHL
Q�WDYa�WH�SHUL��WRX
�PK��GXYR�FLWZ
QDa�PKG��X-SRGKYPDVLQ�FUK
VTDL�SDUDLQRXYVDa�PKGH��PK�Q�WDL
a�SHUL��WRX
�PHYOORQWRa�FURYQRX�IURQWLYVLQ�NDWDWULYEHVTDL����������DMOOD��NDL��PHLY]RQL�WK
a�K-OLNLYDa�SURTXPLYD��FUZYPHQRa��HMQ�\XYFHL�NDL��JXPQRYWKWL�GLDNDUWHUZ
Q�HLMa�D>NURQ�WH�X-SHUEDO��ORXYVKa�DMNWKPRVXYQKa�HMODXYQZQ��WRX�a�DMPI��DXMWR�Q�HLMa�WD��PDYOLVWD�NDWHYSOKWWHQ��PXULYRXa�PH�Q�OXSZ
Q�HXMFRPHYQRXa�DXMWZ
��NRLQZQHL
Q�WZ
Q�X-SDUFRYQWZQ�GL��RX`a�H-ZYUZQ�DXMWR�Q�HLMVIHYURQWD�SHUL��WK�Q�THLYDQ�GLGDVNDOLYDQ�NDPDYWRXa��RXM�PK�Q�DXMWRYa�JH�HMQGLGRX�a�WDL
a�NDUWHULYDLa����������OHYJHWDL�JRX
Q�NDL��SOHLRYQZQ�HMWZ
Q�JK
Q�SHSDWKNHYQDL�PKGHQL��PKGDPZ
a�NHFUKPHYQRa�X-SRGKYPDWL��DMOOD��NDL��RL>QRX�FUKYVHZa�NDL��WZ
Q�D>OOZQ�SDUD��WK�Q�DMQDJNDLYDQ�WURIK�Q�SOHLYVWRLa�H>WHVLQ�DMSHVFKPHYQRa��Z^VWH�K>GK�HLMa�NLYQGXQRQ�DMQDWURSK
a�NDL��GLDITRUD
a�WRX
�TZYUDNRa�SHULSHVHL
Q����������WRLDX
WD�GK��ILORVRYIRX�ELYRX�WRL
a�THZPHYQRLa�SDUHYFZQ�X-SRGHLYJPDWD��HLMNRYWZa�HMSL��WR�Q�R^PRLRQ�DXMWZ
��]K
ORQ�SOHLYRXa�SDUZYUPD�WZ
Q�IRLWKWZ
Q��Z^VWH�K>GK�NDL��WZ
Q�DMSLYVWZQ�HMTQZ
Q�WZ
Q�WH�DMSR��SDLGHLYDa�NDL��ILORVRILYDa�RXM�WRX�a�WXFRYQWDa�X-SDYJHVTDL�WK
��GL��DXMWRX
�GLGDVNDOLYD���RL_a�NDL��DXMWRL
a�JQKVLYZa
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�HMQ�EDYTHL�\XFK
a�WK�Q�HLMa�WR�Q�THL
RQ�ORYJRQ�SLYVWLQ�GL��DXMWRX
�SDUDGHFRPHYQRLa��GLDSUHYSHLQ�VXQHYEDLQHQ�NDWD��WR�Q�WRYWH�WRX
�GLZJPRX
�NDLURYQ��Z-a�NDLY�WLQDa�DXMWZ
Q�D-ORYQWDa�PDUWXULYZ��WHOHLZTK
QDL���������3UZ
WRa�PH�Q�RX?Q�WRXYWZQ�R-�PLNUZ
��SURYVTHQ�GKOZTHL�a�3ORXYWDUFRa�K?Q��RX_�WK�Q�HMSL��TDYQDWRQ�DMSDJRPHYQRX��VPLNURX
�GHL
Q�DX?TLa�R-�SHUL��RX_�R-�ORYJRa��VXPSDUZ�Q�DXMWZ
��HLMa�X-VWDYWKQ�WRX
�ELYRX�WHOHXWKYQ��X-SR��WZ
Q�DXMWRX
�SROLWZ
Q�DMQKY�UKWR��Z-a�DL>WLRa�DXMWZ
��SHIKQZ�a�WRX
�TDQDYWRX��THRX
�GH��DXMWR�Q�HMWKYUHL�NDL��WRYWH�ERXOKY���������PHWD��GH��3ORXYWDUFRQ�GHXYWHURa�WZ
Q��:ULJHYQRXa�IRLWKWZ
Q�PDYUWXa�DMQDGHLYNQXWDL�6HYUKQRa��GLD��SXUR�a�WK�Q�GRNLPK�Q�K_a�SDUHLOKYIHL�SLYVWHZa�SDUHVFKPHYQRa���������WK
a�DXMWK
a�GLDWULEK
a�WULYWRa�NDTLYVWDWDL�PDYUWXa�w+UDNOHLY��GKa��NDL��HMSL��WRXYWZ��WHYWDUWRa�¾+UZQ��R-�PH�Q�SURYWHURa�H>WL�NDWKFRXYPHQRa��R`�GH��QHRIZYWLVWRa��WK�Q�NHIDOK�Q�DMSRWPKTHYQWHa��H>WL�SUR�a�WRXYWRLa�WK
a�DXMWK
a�VFROK
a�SHYPSWRa�DMTOKWK�a�HXMVHEHLYDa�DMQDNKUXYWWHWDL�H^WHURa�WRX
�SUZYWRX�6HYUKQRa��R`Q�PHWD��SOHLYVWKQ�EDVDYQZQ�X-SRPRQK�Q�NHIDOK
��NRODVTK
QDL�ORYJRa�H>FHL��NDL��JXQDLNZ
Q�GH��w+UDLga�H>WL�NDWKFRXPHYQK�WR��EDYSWLVPD��Z^a�SRXY�IKVLQ�DXMWRYa��WR��GLD��SXUR�a�ODERX
VD��WR�Q�ELYRQ�HM[HOKYOXTHQ���������¾(EGRPRa�HMQ�WRXYWRLa�DMULTPHLYVTZ�%DVLOHLYGKa��WK�Q�SHULERYKWRQ�3RWDPLYDLQDQ�DMSDJDJZYQ��SHUL��K_a�SROX�a�R-�ORYJRa�HLMa�H>WL�QX
Q�SDUD��WRL
a�HMSLFZULYRLa�D>�GHWDL��PXULYD�PH�Q�X-SH�U�WK
a�WRX
�VZYPDWRa�D-JQHLYDa�WH�NDL��SDUTHQLYDa��HMQ�K_��GLHYSUH\HQ��SUR�a�HMUDVWD�a�DMJZQLVDPHYQKa��NDL��JD�U�RX?Q�DXMWK
��DMNPDL
RQ�SUR�a�WK
��\XFK
��NDL��WR��WRX
�VZYPDWRa�Z-UDL
RQ�HMSKYQTHL���PXULYD�GH��DMQDWODYVKa�NDL��WHYORa�PHWD��GHLQD�a�NDL��IULNWD�a�HLMSHL
Q�EDVDYQRXa�D^PD�PKWUL��0DUNHYOOK��GLD��SXUR�a�WHOHLZTHLYVKa���������IDVLY�JHY�WRL�WR�Q�GLNDVWKYQ���$NXYODa�K?Q�WRXYWZ��R>QRPD��FDOHSD�a�HMSLTHYQWD�DXMWK
��NDWD��SDQWR�a�WRX
�VZYPDWRa�DLMNLYDa��WHYORa�HMI��X^EUHL�WRX
�VZYPDWRa�PRQRPDYFRLa�DXMWK�Q�DMSHLOK
VDL�SDUDGRX
QDL��WK�Q�GH��EUDFXY�WL�SUR�a�H-DXWK�Q�HMSLVNH\DPHYQKQ�HMUZWKTHL
VDQ�R`�NULYQHLHQ��WRLDXYWKQ�GRX
QDL�DMSRYNULVLQ�GL��K_a�HMGRYNHL�QHQRPLVPHYQRQ�WL�DXMWRL
a�DMVHEH�a�DMSRITHYJ[DVTDL�
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��������D^PD�GH��ORYJZ��WR�Q�WK
a�DMSRIDYVHZa�R^URQ�NDWDGH[DPHYQKQ�R-�%DVLOHLYGKa��HL_a�WLa�Z@Q�WZ
Q�HMQ�VWUDWHLYDLa�DMQDIHURPHYQZQ��DMSDYJHL�SDUDODEZ�Q�WK�Q�HMSL��TDQDYWZ���Z-a�GH��WR��SOK
TRa�HMQRFOHL
Q�DXMWK�Q�NDL��DMNRODYVWRLa�HMQXEULY]HLQ�U-KYPDVLQ�HMSHLUD
WR��R`�PH�Q�DMQHL
UJHQ�DMSRVREZ
Q�WRX�a�HMQXEULY]RQWDa��SOHL
VWRQ�H>OHRQ�NDL��ILODQTUZSLYDQ�HLMa�DXMWK�Q�HMQGHLNQXYPHQRa��K`�GH��WK
a�SHUL��DXMWK�Q�VXPSDTHLYDa�DMSRGH[DPHYQK�WR�Q�D>QGUD�TDUUHL
Q�SDUDNHOHXYHWDL��HM[DLWKYVHVTDL�JD�U�DXMWR�Q�DMSHOTRX
VDQ�SDUD��WRX
�H-DXWK
a�NXULYRX�NDL��RXMN�HLMa�PDNUR�Q�WZ
Q�HLMa�DXMWK�Q���������SHSUDJPHYQZQ�WK�Q�DMPRLEK�Q�DMSRWLYVHLQ�DXMWZ
����������WDX
WD�G��HLMSRX
VDQ�JHQQDLYZa�WK�Q�H>[RGRQ�X-SRVWK
QDL��SLYWWKa�HMPSXYURX�NDWD��GLDYIRUD�PHYUK�WRX
�VZYPDWRa�DMS��D>NUZQ�SRGZ
Q�NDL��PHYFUL�NRUXIK
a�KMUHYPD�NDL��NDWD��EUDFX��SHULFXTHLYVKa�DXMWK
����������NDL��R-�PH�Q�WK
a�DMRLGLYPRX�NRYUKa�WRLRX
WRa�NDWKJZYQLVWR�D?TORa��RXM�PDNUR�Q�GH��FURYQRQ�GLDOLSZ�Q�R-�%DVLOHLYGKa�R^UNRQ�GLDY�WLQD�DLMWLYDQ�SUR�a�WZ
Q�VXVWUDWLZWZ
Q�DLMWKTHLYa��PK��HM[HL
QDL�DXMWZ
��WR��SDUDYSDQ�RMPQXYQDL�GLHEHEDLRX
WR��&ULVWLDQR�Q�JD�U�X-SDYUFHLQ�NDL��WRX
WR�HMPIDQZ
a�R-PRORJHL
Q��SDLY]HLQ�PH�Q�RX?Q�HMQRPLY]HWR�WHYZa�WD��SUZ
WD��Z-a�G��HMSLPRYQZa�DMSLVFXULY]HWR��D>JHWDL�HMSL��WR�Q�GLNDVWKYQ��HMI��RX_�WK�Q�H>QVWDVLQ�R-PRORJKYVDa��GHVPRL
a�SDUDGLYGRWDL���������WZ
Q�GH��NDWD��THR�Q�DMGHOIZ
Q�Z-a�DXMWR�Q�DMILNQRXPHYQZQ�NDL��WK�Q�DLMWLYDQ�WK
a�DMTURYDa�NDL��SDUDGRY[RX�WDXYWKa�R-UPK
a�SXQTDQRPHYQZQ��OHYJHWDL�HLMSHL
Q�Z-a�D>UD�3RWDPLYDLQD�WULVL�Q�X^VWHURQ�K-PHYUDLa�WRX
�PDUWXULYRX�QXYNWZU�HMSLVWD
VD��VWHYIDQRQ�DXMWRX
�WK
��NHIDOK
��SHULTHL
VD�HL>K�IDLYK�WH�SDUDNHNOKNHYQDL�FDYULQ�DXMWRX
�WR�Q�NXYULRQ�NDL��WK
a�DM[LZYVHZa�WHWXFKNHYQDL�RXMN�HLMa�PDNURYQ�WH�DXMWR�Q�SDUDOKY\HVTDL��HMSL��WRXYWRLa�WZ
Q�DMGHOIZ
Q�WK
a�HMQ�NXULYZ��VIUDJL
GRa�PHWDGRYQWZQ�DXMWZ
���WK
��PHWHYSHLWD�K-PHYUD��WZ
��WRX
���������NXULYRX�GLDSUHY\Da�PDUWXULYZ��WK�Q�NHIDOK�Q�DMSRWHYPQHWDL���������NDL��D>OORL�GH��SOHLYRXa�WZ
Q�NDW���$OH[DYQGUHLDQ�DMTURYZa�WZ
��&ULVWRX
�ORYJZ��SURVHOTHL
Q�NDWD��WRX�a�GKORXPHYQRXa�L-VWRURX
QWDL��Z-a�GK��NDT��X^SQRXa�WK
a�3RWDPLDLYQKa�HMSLIDQHLYVKa
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�NDL��SURVNHNOKPHYQKa�DXMWRXYa��DMOOD��WDX
WD�PH�Q�Z_GH�HMFHYWZ���������3DYQWDLQRQ�GH��.OKYPKa�GLDGH[DYPHQRa��WK
a�NDW���$OH[DYQ��GUHLDQ�NDWKFKYVHZa�HLMa�HMNHL
QR�WRX
�NDLURX
�NDTKJHL
WR��Z-a�NDL��WR�Q��:ULJHYQKQ�WZ
Q�IRLWKWZ
Q�JHQHYVTDL�DXMWRX
��WKYQ�JHY�WRL�WZ
Q�6WUZPDWHYZQ�SUDJPDWHLYDQ�R-�.OKYPKa�X-SRPQKPDWL]RY��PHQRa��NDWD��WR��SUZ
WRQ�VXYJJUDPPD�FURQLNK�Q�HMNTHYPHQRa�JUDIKYQ��HLMa�WK�Q�.RPRYGRX�WHOHXWK�Q�SHULJUDYIHL�WRX�a�FURYQRXa��Z-a�HL?QDL�VDIH�a�R^WL�NDWD��6HXK
URQ�DXMWZ
��SHSRYQKWR�WD��VSRXGDYVPDWD��RX_�WRX�a�FURYQRXa�R-�SDUZ�Q�L-VWRUHL
�ORYJRa����������(Q�WRXYWZ��NDL���,RXYGDa��VXJJUDIHYZQ�H^WHURa��HLMa�WD�a�SDUD��WZ
��'DQLK�O�H-EGRPKYNRQWD�H-EGRPDYGDa�HMJJUDYIZa�GLDOHFTHLYa��HMSL��WR��GHYNDWRQ�WK
a�6HXKYURX�EDVLOHLYDa�L^VWKVLQ�WK�Q�FURQRJUDILYDQ��R`a�NDL��WK�Q�TUXORXPHYQKQ�WRX
�DMQWLFULYVWRX�SDURXVLYDQ�K>GK�WRYWH�SOKVLDY]HLQ�Z>�HWR��RX^WZ�VIRGUZ
a�K-�WRX
�NDT��K-PZ
Q�WRYWH�GLZJPRX
�NLYQKVLa�WD�a�WZ
Q�SROOZ
Q�DMQDWHWDUDYFHL�GLDQRLYDa����������(Q�WRXYWZ��GH��WK
a�NDWKFKYVHZa�HMSL��WK
a��$OH[DQGUHLYDa�WRX>UJRQ�HMSLWHORX
QWL�WZ
���:ULJHYQHL�SUD
JPDY�WL�SHYSUDNWDL�IUHQR�a�PH�Q�DMWHORX
a�NDL��QHDQLNK
a��SLYVWHZYa�JH�PK�Q�R-PRX
�NDL��VZIURVXYQKa�PHYJLVWRQ�GHL
JPD�SHULHYFRQ���������WR��JDYU��HLMVL�Q�HXMQRX
FRL�RL^WLQHa�HXMQRXYFLVDQ�H-DXWRX�a�GLD��WK�Q�EDVLOHLYDQ�WZ
Q�RXMUDQZ
Q�D-SORXYVWHURQ�NDL��QHD��QLNZYWHURQ�HMNODEZYQ��R-PRX
�PH�Q�VZWKYULRQ�IZQK�Q�DMSRSOKURX
Q�RLMRYPHQRa��R-PRX
�GH��NDL��GLD��WR��QHYRQ�WK�Q�K-OLNLYDQ�R>QWD�PK��DMQGUDYVL�PRYQRQ��NDL��JXQDL[L��GH��WD��THL
D�SURVRPLOHL
Q��Z-a�D@Q�SD
VDQ�WK�Q�SDUD��WRL
a�DMSLYVWRLa�DLMVFUD
a�GLDEROK
a�X-SRYQRLDQ�DMSRNOHLYVHLHQ��WK�Q�VZWKYULRQ�IZQK�Q�H>UJRLa�HMSLWHOHYVDL�Z-UPKYTK��WRX�a�SROORX�a�WZ
Q�DMPI��DXMWR�Q�JQZULYPZQ�GLDODTHL
Q�IURQWLYVDa���������RXMN�K?Q�GH��D>UD�GXQDWR�Q�DXMWZ
��NDLYSHU�ERXORPHYQZ��WRVRX
WRQ�H>UJRQ�HMSLNUXY\DVTDL��JQRX�a�GK
WD�X^VWHURQ�R-�'KPKYWULRa��D^WH�WK
a�DXMWRYTL�SDURLNLYDa�SURHVWZYa��HX?�PDYOD�PH�Q�DXMWR�Q�DMSRTDXPDY]HL�WRX
�WROPKYPDWRa��WK�Q�GHY�JH�SURTXPLYDQ�NDL��WR��JQKYVLRQ�DXMWRX
�WK
a�SLYVWHZa�DMSRGH[DYPHQRa��TDUUHL
Q�SDUDNHOHXYHWDL��NDL��QX
Q�PD
OORQ�H>FHVTDL�DXMWR�Q�WRX
�WK
a�NDWKFKYVHZa�H>UJRX�SDURUPD
��
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��������DMOOD��WRYWH�PH�Q�RX_WRa�WRLRX
WRYa�WLa�K?Q��RXM�PDNURL
a�GH��FURYQRLa�X^VWHURQ�R-�DXMWR�a�R-UZ
Q�HX?�SUDYWWRQWD�PHYJDQ�WH�NDL��ODPSUR�Q�NDL��SDUD��SD
VLQ�R>QWD�EHERKPHYQRQ��DMQTUZYSLQRYQ�WL�SHSRQTZYa��WRL
a�DMQD��WK�Q�RLMNRXPHYQKQ�HMSLVNRYSRLa�NDWDJUDYIHLQ�Z-a�DMWRSZWDYWRX�WRX
�SUDFTHYQWRa�HMSHLUD
WR��R^WH�WZ
Q�NDWD��3DODLVWLYQKQ�RL-�PDYOLVWD�GRYNLPRL�NDL��GLDSUHYSRQWHa�.DLVDUHLYDa�WH�NDL��w,HURVROXYPZQ�HMSLYVNRSRL�SUHVEHLYZQ�WR�Q��:ULJHYQKQ�NDL��WK
a�DMQZWDYWZ�WLPK
a�D>[LRQ�HL?QDL�GRNLPDYVDQWHa��FHL
UDa�HLMa�SUHVEXWHYULRQ�DXMWZ
��WHTHLYNDVLQ���������WKQLNDX
WD�G��RX?Q�HLMa�PHYJD�GRY[Ka�SURHOTRYQWRa�R>QRPDY�WH�SDUD��WRL
a�SDQWDFK
��SD
VLQ�DMQTUZYSRLa�NDL��NOHYRa�DMUHWK
a�NDL��VRILYDa�RXM�VPLNUR�Q�NWKVDPHYQRX��PKGHPLD
a�D>OOKa�HXMSRUZ
Q�R-�'KPKYWULRa�NDWKJRULYDa��WK
a�SDYODL�HMQ�SDLGL��JHJRQXLYDa�DXMWZ
��SUDY[HZa�GHLQK�Q�SRLHL
WDL�GLDEROKYQ��VXPSHULODEHL
Q�WROPKYVDa�WDL
a�NDWKJRULYDLa�WRX�a�HMSL��WR��SUHVEXWHYULRQ�DXMWR�Q�SURDY[DQWDa���������WDX
WD�PH�Q�RX?Q�PLNUR�Q�HMSUDYFTK�X^VWHURQ��WRYWH�JH�PK�Q�R-��:ULJHYQKa�HMSL��WK
a��$OH[DQGUHLYDa�WR��WK
a�THLYDa�GLGDVNDOLYDa�H>UJRQ�HLMa�D^SDQWDa�DMIXODYNWZa�WRX�a�SURVLRYQWDa�QXYNWZU�NDL��PHT��K-PHYUDQ�HMSHWHYOHL��WRL
a�THLYRLa�DMRYNQZa�PDTKYPDVLQ�NDL��WRL
a�Z-a�DXMWR�Q�IRLWZ
VLQ�WK�Q�SD
VDQ�DMQDWLTHL�a�VFROKYQ����������(SL��GHYND�GH��NDL��RMNWZ��H>WHVLQ�WK�Q�DMUFK�Q�HMSLNUDWKYVDQWD�6HXK
URQ��$QWZQL
QRa�R-�SDL
a�GLDGHYFHWDL��HMQ�WRXYWZ��GH��WZ
Q�NDWD��WR�Q�GLZJPR�Q�DMQGULVDPHYQZQ�NDL��PHWD��WRX�a�HMQ�R-PRORJLYDLa�DMJZ
QDa�GLD��SURQRLYDa�THRX
�SHIXODJPHYQZQ�HL_a�WLa�Z@Q��$OHY[DQ��GURa��R`Q�DMUWLYZa�HMSLYVNRSRQ�WK
a�HMQ�w,HURVROXYPRLa�HMNNOKVLYDa�HMGKOZYVDPHQ��RL_D�WDL
a�X-SH�U�&ULVWRX
�GLDSUHY\Da�R-PRORJLYDLa��WK
a�GKOZTHLYVKa�HMSLVNRSK
a�DM[LRX
WDL��H>WL�1DUNLYVVRX��R`a�K?Q�DXMWRX
�SURYWHURa��SHULRYQWRa�WZ
��ELYZ����������SROOD��PH�Q�RX?Q�NDL��D>OOD�SDUDYGR[D�RL-�WK
a�SDURLNLYDa�SROL
WDL�Z-a�HMN�SDUDGRYVHZa�WZ
Q�NDWD��GLDGRFK�Q�DMGHOIZ
Q�WRX
�1DUNLYVVRX�PQKPRQHXYRXVLQ��HMQ�RL_a�NDL��WRLRYQGH�WL�TDX
PD�GL��DXMWRX
�JHJRQR�a�L-VWRURX
VLQ���������NDWD��WK�Q�PHJDYOKQ�SRWH��WRX
�SDYVFD�GLDQXNWHYUHXVLQ�WRX>ODLRYQ�IDVLQ�WRL
a�GLDNRYQRLa�HMSLOLSHL
Q��HMI��Z_��WR��SD
Q�SOK
TRa�GHLQK
a�DMTXPLYDa�GLDODERXYVKa��WR�Q�1DYUNLVVRQ�WRL
a�WD��IZ
WD�SDUDVNHXDY]RXVLQ�HMSLWDY[DL
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�X^GZU�DMQLPKYVDQWDa�Z-a�DXMWR�Q�NRPLHL
VTDL���������WRXYWRX�GH��D^PD�ORYJZ��SUDFTHYQWRa��HMSHX[DYPHQRQ�WZ
��X^GDWL��HMJFHYDL�NDWD��WZ
Q�OXYFQZQ�SLYVWHL�WK
��HLMa�WR�Q�NXYULRQ�JQKVLYD��SDUDNHOHXYVDV��TDL��SRLKVDYQWZQ�GH��NDL��WRX
WR��SDUD��SDYQWD�ORYJRQ�GXQDYPHL�SDUDGRY[Z��NDL��THLYD��PHWDEDOHL
Q�HM[�X^GDWRa�HLMa�HMODLYRX�SRLRYWKWD�WK�Q�IXYVLQ��SDUDY�WH�SOHLYVWRLa�WZ
Q�DXMWRYTL�DMGHOIZ
Q�HMSL��PKYNLVWRQ�HM[�HMNHLYQRX�NDL��HLMa�K-PD
a�EUDFXY�WL�GHL
JPD�WRX
�WRYWH�TDXYPDWRa�IXODFTK
QDL���������D>OOD�WH�SOHL
VWD�SHUL��WRX
�ELYRX�WRX
GH�WRX
�DMQGUR�a�PQKYPKa�D>[LD�NDWDOHYJRXVLQ��HMQ�RL_a�NDL��WRLRYQGH�WL��WR��HX>WRQRQ�DXMWRX
�NDL��VWHUUR�Q�WRX
�ELYRX�IDX
ORLY�WLQHa�DMQTUZSLYVNRL�PK��RL_RLY�WH�IHYUHLQ��GHYHL�WRX
�PK��GLYNKQ�X-SRVFHL
Q�D-ORYQWDa��GLD��WR��PXULYD�NDND��H-DXWRL
a�VXQHJQZNHYQDL��VXVNHXK�Q�NDW��DXMWRX
�SURODERYQWHa�VXUUDYSWRXVLQ�NDLY�WLQD�GHLQK�Q�NDWDFHYRXVLQ�DXMWRX
�GLDEROKYQ���������HL?WD�SLVWRXYPHQRL�WRX�a�DMNURZPHYQRXa��R^UNRLa�HMEHEDLYRXQ�WD�a�NDWKJRULYDa��NDL��R`�PHYQ��K?�PK�Q�DMSRYORLWR�SXULY��Z>PQXHQ��R`�GHY��K?�PK�Q�VNDLD
��QRYVZ��GDSDQKTHLYK�WR��VZ
PD��R-�GH��WULYWRa��K?�PK�Q�WD�a�R-UDYVHLa�SKUZTHLYK��DMOO��RXMG��RX^WZa�DXMWRL
a��NDLYSHU�RMPQXYRXVLQ��WZ
Q�SLVWZ
Q�WLa�SURVHL
FH�WR�Q�QRX
Q�GLD��WK�Q�HLMa�SDYQWDa�ODYPSRXVDQ�HMN�WRX
�SDQWR�a�VZIURVXYQKQ�WH�NDL��SDQDYUHWRQ�DMJZJK�Q�WRX
�1DUNLYVVRX���������DXMWRYa�JH�PK�Q�WK�Q�WZ
Q�HLMUKPHYQZQ�PKGDPZ
a�X-SRPHYQZQ�PRFTKULYDQ�NDL��D>OOZa�HMN�PDNURX
�WR�Q�ILORYVRIRQ�DMVSD]RYPHQRa�ELYRQ��GLDGUD�a�SD
Q�WR��WK
a�HMNNOKVLYDa�SOK
TRa��HMQ�HMUKPLYDLa�NDL��DMIDQHYVLQ�DMJURL
a�ODQTDYQZQ�SOHLYVWRLa�H>WHVLQ�GLHYWULEHQ���������DMOO��RXM�NDL��R-�WK
a�GLYNKa�PHYJDa�RMITDOPR�a�HMSL��WRL
a�SHSUDJPHYQRLa�KMUHYPHL��PHWKY�HL�GH��Z-a�WDYFLVWD�WRX�a�DMVHEHL
a�DL_a�NDT��H-DXWZ
Q�HMSLRUNRX
QWHa�NDWHGKYVDQWR�DMUDL
a��R-�PH�Q�RX?Q�SUZ
WRa��HMN�PKGHPLD
a�SURIDYVHZa�D-SOZ
a�RX^WZa��PLNURX
�GLDSHVRYQWRa�HMI��K_a�NDWHYPHQHQ�RLMNLYDa�VSLQTK
URa��QXYNWZU�X-IDITHLYVKa�D-SDYVKa��SDJJHQHL
�NDWDIOHYJHWDL��R`�GH��DMTURYZa�WR��VZ
PD�HM[�D>NUZQ�SRGZ
Q�HMSL��NHIDOK�Q�K_a�DXMWR�a�SURVHWLYPKVHQ�H-DXWZ
��QRYVRX�SLYPSODWDL�
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��������R-�GH��WULYWRa�WD�a�WZ
Q�SURWHYUZQ�VXQLGZ�Q�HMNEDYVHLa�NDL��WRX
�SDYQWZQ�HMIRYURX�THRX
�WUHYVDa�WK�Q�DMGLDYGUDVWRQ�GLYNKQ��R-PRORJHL
�PH�Q�WRL
a�SD
VLQ�WD��NRLQK
��VILYVLQ�DXMWRL
a�HMVNHXZUKPHYQD��WRVDXYWDLa�GH��NDWHWUXYFHWR�PHWDPHORYPHQRa�RLMPZJDL
a�GDNUXYZQ�WH�HMa�WRVRX
WRQ�RXMN�DMSHYOLSHQ��H^Za�D>PIZ�GLHITDYUK�WD�a�R>\HLa��NDL��RL^GH�PH�Q�WK
a�\HXGRORJLYDa�WRLDXYWDa�X-SHYVFRQ�WLPZULYDa����������WRX
�GH��1DUNLYVVRX�DMQDNHFZUKNRYWRa�NDL��PKGDPZ
a�R^SK��Z@Q�WXJFDYQRL��JLQZVNRPHYQRX��GRY[DQ�WRL
a�WZ
Q�R-PRYUZQ�HMNNOKVLZ
Q�SURHVWZ
VLQ��HMI��H-WHYURX�PHWLYDVLQ�HMSLVNRYSRX�FHLURWRQLYDQ��'L
Ra�WRXYWZ��R>QRPD�K?Q��R`Q�RXM�SROX�Q�SURVWDYQWD�FURYQRQ�*HUPDQLYZQ�GLDGHYFHWDL��NDL��WRX
WRQ�*RYUGLRa��NDT��R`Q�Z^VSHU�HM[�DMQDELZYVHZa�DMQDIDQHLYa�SRTHQ�R-�1DYUNLVVRa�DX?TLa�X-SR��WZ
Q�DMGHOIZ
Q�HMSL��WK�Q�SURVWDVLYDQ�SDUDNDOHL
WDL��PHL]RYQZa�H>WL�PD
OORQ�WZ
Q�SDYQWZQ�DMJDVTHYQWZQ�DXMWR�Q�WK
a�WH�DMQDFZUKYVHZa�H^QHND�NDL��WK
a�ILORVRILYDa�NDL��HMI��D^SDVLQ����������GL��K`Q�SDUD��WRX
�THRX
�NDWK[LYZWR�HMNGLYNKVLQ����������NDL��GK��PKNHYT��RL^RX�WH�R>QWRa�OHLWRXUJHL
Q�GLD��OLSDUR�Q�JK
UDa��WR�Q�HLMUKPHYQRQ��$OHY[DQGURQ��HMSLYVNRSRQ�H-WHYUDa�X-SDYU��FRQWD�SDURLNLYDa��RLMNRQRPLYD�THRX
�HMSL��WK�Q�D^PD�WZ
��1DUNLYVVZ����������OHLWRXUJLYDQ�HMNDYOHL�NDWD��DMSRNDYOX\LQ�QXYNWZU�DXMWZ
��GL��R-UDYPD��WRa�IDQHL
VDQ����������WDXYWK��G��RX?Q��Z-a�NDWDY�WL�THRSURYSLRQ��HMN�WK
a�.DSSDGRNZ
Q�JK
a��H>QTD�WR��SUZ
WRQ�WK
a�HMSLVNRSK
a�KM[LYZWR��WK�Q�SRUHLYDQ�HMSL��WD��w,HURVRYOXPD�HXMFK
a�NDL��WZ
Q�WRYSZQ�L-VWRULYDa�H^QHNHQ�SHSRLKPHYQRQ�ILORIURQHYVWDWD�RL-�WK
�GH�X-SRODERYQWHa�RXMNHYW��RL>NDGH�DXMWZ
��SDOLQRVWHL
Q�HMSLWUHYSRXVLQ�NDT��H-WHYUDQ�DMSRNDYOX\LQ�NDL��DXMWRL
a�QXYNWZU�RMITHL
VDQ�PLYDQ�WH�IZQK�Q�VDIHVWDYWKQ�WRL
a�PDYOLVWD�DXMWZ
Q�VSRXGDLYRLa�FUKYVDVDQ��HMGKYORX�JD�U�SURHOTRYQWDa�H>[Z�SXOZ
Q�WR�Q�HMN�THRX
�SURZULVPHYQRQ�DXMWRL
a�HMSLYVNRSRQ�X-SRGHY[DVTDL��WRX
WR�GH��SUDY[DQWHa��PHWD�����������NRLQK
a�WZ
Q�HMSLVNRYSZQ��RL`�WD�a�SHYUL[�GLHL
SRQ�HMNNOKVLYDa��JQZYPKa�HMSDYQDJNHa�DXMWR�Q�SDUDPHYQHLQ�ELDY]RQWDL����������PQKPR��QHXYHL�JHY�WRL�NDL��DXMWR�a�R-��$OHY[DQGURa�HMQ�LMGLYDLa�HMSLVWRODL
a
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a�SUR�a��$QWLQRL"WDa��HLMa�H>WL�QX
Q�SDU��K-PL
Q�VZ�]RPHYQDLa��WK
a�1DUNLYVVRX�VX�Q�DXMWZ
��SURHGULYDa��WDX
WD�NDWD��OHY[LQ�HMSL��WHYOHL�JUDYIZQ�WK
a�HMSLVWROK
a��ÚÚDMVSDY]HWDL�X-PD
a�1DYUNLVVRa�R-�SUR��HMPRX
�GLHYSZQ�WR�Q�WRYSRQ�WK
a�HMSLVNRSK
a�WR�Q�HMQTDYGH�NDL��QX
Q�VXQH[HWD]RYPHQRYa�PRL�GLD��WZ
Q�HXMFZ
Q��UL}�H>WK�KMQXNZYa��SDUDNDOZ
Q�X-PD
a�R-PRLYZa�HMPRL��R-PRIURQK
VDLÚÚ����������NDL��WDX
WD�PH�Q�RX^WZa�HL?FHQ��WK
a�GH��NDW���$QWLRYFHLDQ�HMNNOKVLYDa��6HUDSLYZQRa�DMQDSDXVDPHYQRX��WK�Q�HMSLVNRSK�Q�GLDGHY��FHWDL��$VNOKSLDYGKa��HMQ�WDL
a�NDWD��WR�Q�GLZJPR�Q�R-PRORJLYDLa�GLDSUHY\Da�NDL��DXMWRYa����������PHYPQKWDL�NDL��WK
a�WRXYWRX�NDWDVWDY��VHZa��$OHY[DQGURa���$QWLRFHX
VLQ�JUDYIZQ�Z_GH��ÚÚ�$OHY[DQGURa��GRX
ORa�NDL��GHYVPLRa��,KVRX
�&ULVWRX
��WK
��PDNDULYD���$QWLRFHYZQ�HMNNOKVLYD��HMQ�NXULYZ��FDLYUHLQ��HMODIUDY�PRL�NDL��NRX
ID�WD��GHVPD��R-�NXYULRa�HMSRLYKVHQ��NDWD��WR�Q�NDLUR�Q�WK
a�HL-UNWK
a�SXTRPHYQZ��WK
a�D-JLYDa�X-PZ
Q�WZ
Q��$QWLRFHYZQ�HMNNOKVLYDa�NDWD��WK�Q�THLYDQ�SURYQRLDQ��$VNOKSLDYGKQ�WR�Q�HMSLWKGHLRYWDWRQ�NDW��DM[LYDQ�WK�Q�SLYVWLQ�WK
a�HMSLVNRSK
a�HMJNHFHLULVPHYQRQÚÚ����������WDXYWKQ�GH��WK�Q�HMSLVWROK�Q�VKPDLYQHL�GLD��.OKYPHQWRa�DMSHVWDONHYQDL��SUR�a�WZ
��WHYOHL�WRX
WRQ�JUDYIZQ�WR�Q�WURYSRQ��ÚÚWDX
WD�GH��X-PL
Q��NXYULRLY�PRX�DMGHOIRLY��WD��JUDYPPDWD�DMSHYVWHLOD�GLD��.OKYPHQWRa�WRX
�PDNDULYRX�SUHVEXWHYURX��DMQGUR�a�HMQDUHYWRX�NDL��GRNLYPRX��R`Q�L>VWH�NDL��X-PHL
a�NDL��HMSL��JQZYVHVTH��R`a�NDL��HMQTDYGH�SDUZ�Q�NDWD��WK�Q�SURYQRLDQ�NDL��HMSLVNRSK�Q�WRX
�GHVSRYWRX��HMSHVWKYUL[HYQ�WH�NDL��KX>[KVHQ�WK�Q�WRX
�NXULYRX�HMNNOKVLYDQÚÚ����������7RX
�PH�Q�RX?Q�6HUDSLYZQRa�WK
a�SHUL��ORYJRXa�DMVNKYVHZa�NDL��D>OOD�PH�Q�HLMNR�a�VZY�]HVTDL�SDU��H-WHYURLa�X-SRPQKYPDWD��HLMa�K-PD
a�GH��PRYQD�NDWK
OTHQ�WD��3UR�a�'RYPQRQ��HMNSHSWZNRYWD�WLQD��SDUD��WR�Q�WRX
�GLZJPRX
�NDLUR�Q�DMSR��WK
a�HLMa�&ULVWR�Q�SLYVWHZa�HMSL��WK�Q��,RXGDL!NK�Q�HMTHORTUK�VNHLYDQ��NDL��WD��3UR�a�3RYQWLRQ�NDL��.DULNRYQ��HMNNOKVLDVWLNRX�a�D>QGUDa��NDL��D>OODL�SUR�a�H-WHYURXa�HMSLVWRODLY����������H^WHURYa�WH�VXQWHWDJPHYQRa�DXMWZ
��ORYJRa�3HUL��WRX
�OHJRPHYQRX�NDWD��3HYWURQ�HXMDJJHOLYRX��R`Q
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�SHSRLYKWDL�DMSHOHYJFZQ�WD��\HXGZ
a�HMQ�DXMWZ
��HLMUKPHYQD�GLDY�WLQDa�HMQ�WK
��NDWD��w5ZVVR�Q�SDURLNLYD��SURIDYVHL�WK
a�HLMUKPHYQKa�JUDIK
a�HLMa�H-WHURGRY[RXa�GLGDVNDOLYDa�DMSRNHLYODQWDa��DMI��RX_�HX>ORJRQ�EUDFHLYDa�SDUDTHYVTDL�OHY[HLa��GL��Z_Q�K`Q�HL?FHQ�SHUL��WRX
�ELEOLYRX�JQZYPKQ�SURWLYTKVLQ��RX^WZ�JUDYIZQ����������ÚÚK-PHL
a�JDYU��DMGHOIRLY��NDL��3HYWURQ�NDL��WRX�a�D>OORXa�DMSRVWRYORXa�DMSRGHFRYPHTD�Z-a�&ULVWRYQ��WD��GH��RMQRYPDWL�DXMWZ
Q�\HXGHSLYJUDID�Z-a�H>PSHLURL�SDUDLWRXYPHTD��JLQZYVNRQWHa�R^WL�WD��WRLDX
WD�RXM�SDUHODYERPHQ����������HMJZ��JD�U�JHQRYPHQRa�SDU��X-PL
Q��X-SHQRYRXQ�WRX�a�SDYQWDa�RMUTK
��SLYVWHL�SURVIHYUHVTDL��NDL��PK��GLHOTZ�Q�WR��X-S��DXMWZ
Q�SURIHURYPHQRQ�RMQRYPDWL�3HYWURX�HXMDJJHYOLRQ��HL?SRQ�R^WL�HLM�WRX
WRY�HMVWLQ�PRYQRQ�WR��GRNRX
Q�X-PL
Q�SDUHYFHLQ�PLNUR\XFLYDQ��DMQDJLQZVNHYVTZ��QX
Q�GH��PDTZ�Q�R^WL�DL-UHYVHL�WLQL��R-�QRX
a�DXMWZ
Q�HMIZYOHXHQ��HMN�WZ
Q�OHFTHYQWZQ�PRL��VSRXGDYVZ�SDYOLQ�JHQHYVTDL�SUR�a�X-PD
a��Z^VWH��DMGHOIRLY��SURVGRND
WHY�PH�HMQ�WDYFHL����������K-PHL
a�GHY��DMGHOIRLY��NDWDOD��ERYPHQRL�R-SRLYDa�K?Q�DL-UHYVHZa�R-�0DUNLDQRYa��®R`V½�NDL��H-DXWZ
��HMQDQWLRX
WR��PK��QRZ
Q�D`�HMODYOHL��D`�PDTKYVHVTH�HM[�Z_Q�X-PL
Q�HMJUDYIK����������HMGXQKYTKPHQ�JD�U�SDU��D>OOZQ�WZ
Q�DMVNKVDYQWZQ�DXMWR��WRX
WR�WR��HXMDJJHYOLRQ��WRX
W��HMVWL�Q�SDUD��WZ
Q�GLDGRYFZQ�WZ
Q�NDWDU[DPHYQZQ�DXMWRX
��RX`a�'RNKWD�a�NDORX
PHQ��WD��JD�U�SOHLYRQD�IURQKYPDWD�HMNHLYQZQ�HMVWL��WK
a�GLGDVNDOLYDV���FUKVDYPH��QRL�SDU��DXMWZ
Q�GLHOTHL
Q�NDL��HX-UHL
Q�WD��PH�Q�SOHLYRQD�WRX
�RMUTRX
�ORYJRX�WRX
�VZWK
URa��WLQD��GH��SURVGLHVWDOPHYQD��D`�NDL��X-SHWDY[DPHQ�X-PL
QÚÚ��NDL��WDX
WD�PH�Q�WD��6HUDSLYZQRa����������WRX
�GH��.OKYPHQWRa�6WUZPDWHL
a��RL-�SDYQWHa�RMNWZY��SDU��K-PL
Q�VZY�]RQWDL��RX`a�NDL��WRLDXYWKa�KM[LYZVHQ�SURJUDIK
a�®7LYWRX�)ODXLYRX�.OKYPHQWRa�WZ
Q�NDWD��WK�Q�DMOKTK
�ILORVRILYDQ�JQZVWLNZ
Q�X-SRPQKPDYWZQ�VWUZPDWHL
V½����������LMVDYULTPRLY�WH�WRXYWRLa�HLMVL�Q�RL-�HMSLJHJUDPPHYQRL�w8SRWXSZYVHZQ�DXMWRX
�ORYJRL��HMQ�RL_a�RMQRPDVWL��Z-a�GLGDVNDYORX�WRX
�3DQWDLYQRX
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�PQKPRQHXYHL�HMNGRFDYa�WH�DXMWRX
�JUDIZ
Q�NDL��SDUDGRYVHLa�HMNWHYTHLWDL����������H>VWLQ�GH��DXMWZ
��NDL��SUR�a�¾(OOKQDa�ORYJRa�R-�3URWUHSWLNR�a�WUHL
a�WH�RL-�WRX
�HMSLJHJUDPPHYQRX�3DLGDJZJRX
�NDL��®7LYa�R-�VZ�]RYPHQRa�SORXYVLRV½�RX^WZa�HMSLJUDIHL�a�H^WHURa�DXMWRX
�ORYJRa�WRY�WH�3HUL��WRX
�SDYVFD�VXYJJUDPPD�NDL��GLDOHY[HLa�3HUL��QKVWHLYDa�NDL��3HUL��NDWDODOLD
a�NDL��R-�3URWUHSWLNR�a�HLMa�X-SRPRQK�Q�K@�SUR�a�WRX�a�QHZVWL��EHEDSWLVPHYQRXa�NDL��R-�HMSLJHJUDPPHYQRa�.DQZ�Q�HMNNOKVLDVWLNR�a�K@�SUR�a�WRX�a��,RXGDL"]RQWDa��R`Q��$OH[DYQGUZ��WZ
��GHGKOZPHYQZ��HMSLVNRYSZ��DMQDWHYTHLNHQ����������HMQ�PH�Q�RX?Q�WRL
a�6WUZPDWHX
VLQ�RXM�PRYQRQ�WK
a�THLYDa�NDWDYVWUZVLQ�SHSRLYKWDL�JUDIK
a��DMOOD��NDL��WZ
Q�SDU��¾(OOKVLQ��HL>�WL�D>UD�ZMIHYOLPRQ�HMGRYNHL�NDL��DXMWRL
a�HLMUK
VTDL��PQKPRQHXYHL�WZ
Q�WH�SDUD��WRL
a�SROORL
a�GRJPDYWZQ��WD��w(OOKYQZQ�R-PRX
�NDL��WD��EDUEDYUZQ�DMQDSWXYVVZQ���������NDL��H>WL�WD�a�WZ
Q�DL-UHVLDUFZ
Q�\HXGRGR[LYDa�HXMTXYQZQ��L-VWRULYDQ�WH�SROOK�Q�HM[DSORL
��X-SRYTHVLQ�K-PL
Q�SROXPDTRX
a�SDUHYFZQ�SDLGHLYDa��WRXYWRLa�D^SDVLQ�NDWDPLYJQXVLQ�NDL��WD��ILORVRYIZQ�GRYJPDWD��R^THQ�HLMNRYWZa�NDWDYOOKORQ�WK
��X-SRTHYVHL�NDL��WK�Q�SURJUDIK�Q�WZ
Q�6WUZPDWHYZQ�SHSRLYKWDL����������NHYFUKWDL�G��HMQ�DXMWRL
a�NDL��WDL
a�DMSR��WZ
Q�DMQWLOHJRPHYQZQ�JUDIZ
Q�PDUWX��ULYDLa��WK
a�WH�OHJRPHYQKa�6RORPZ
QRa�6RILYDa�NDL��WK
a��,KVRX
�WRX
�6LUD�F�NDL��WK
a�SUR�a�w(EUDLYRXa�HMSLVWROK
a�WK
a�WH�%DUQDED
�NDL��.OKYPHQWRa�NDL���,RXYGD����������PQKPRQHXYHL�WH�WRX
�SUR�a�¾(OOKQDa�7DWLDQRX
�ORYJRX�NDL��.DVVLDQRX
�Z-a�NDL��DXMWRX
�FURQRJUDILYDQ�SHSRLKPHYQRX��H>WL�PK�Q�)LYOZQRa�NDL���$ULVWRERXYORX��,ZVKYSRX�WH�NDL��'KPKWULYRX�NDL��(XMSROHYPRX���,RXGDLYZQ�VXJJUDIHYZQ��Z-a�D@Q�WRXYWZQ�D-SDYQWZQ�HMJJUDYIZa�SUHVEXYWHURQ�WK
a�SDU��¾(OOKVLQ�DMUFDLRJRQLYDa�0ZXVHYD�WH�NDL��WR���,RXGDLYZQ�JHYQRa�DMSRGHL[DYQWZQ����������NDL��D>OOKa�GH��SOHLYVWKa�FUKVWRPDTHLYDa�H>PSOHZ��RL-�GKORXYPHQRL�WXJFDYQRXVLQ
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�DMQGUR�a�ORYJRL��Z_Q�HMQ�WZ
��SUZYWZ��SHUL��H-DXWRX
�GKORL
�Z-a�H>JJLVWD�WK
a�WZ
Q�DMSRVWRYOZQ�JHQRPHYQRX�GLDGRFK
a��X-SLVFQHL
WDL�G��HMQ�DXMWRL
a�NDL��HLMa�WK�Q�*HYQHVLQ�X-SRPQKPD��WLHL
VTDL����������NDL��HMQ�WZ
��ORYJZ��GH��DXMWRX
�WZ
��3HUL��WRX
�SDYVFD�HMNELDVTK
QDL�R-PRORJHL
�SUR�a�WZ
Q�H-WDLYUZQ�D`a�H>WXFHQ�SDUD��WZ
Q�DMUFDLYZQ�SUHVEXWHYUZQ�DMNKNRZ�a�SDUDGRYVHLa�JUDIK
��WRL
a�PHWD��WDX
WD�SDUDGRX
QDL��PHYPQKWDL�G��HMQ�DXMWZ
��0HOLYWZQRa�NDL��(LMUKQDLYRX�NDLY�WLQZQ�H-WHYUZQ��Z_Q�NDL��WD�a�GLKJKYVHLa�WHYTHLWDL�����������(Q�GH��WDL
a�w8SRWXSZYVHVLQ�[XQHORYQWD�HLMSHL
Q�SDYVKa�WK
a�HMQGLDTKYNRX�JUDIK
a�HMSLWHWPKPHYQDa�SHSRLYKWDL�GLKJKYVHLa��PKGH��WD�a�DMQWLOHJRPHYQDa�SDUHOTZYQ��WK�Q��,RXYGD�OHYJZ�NDL��WD�a�ORLSD�a�NDTROLND�a�HMSLVWROD�a�WKYQ�WH�%DUQDED
��NDL��WK�Q�3HYWURX�OHJRPHYQKQ��$SRNDYOX\LQ����������NDL��WK�Q�SUR�a�w(EUDLYRXa�GH��HMSLVWROK�Q�3DXYORX�PH�Q�HL?QDLY�IKVLQ��JHJUDYITDL�GH��w(EUDLYRLa�w(EUDL!NK
��IZQK
���/RXND
Q�GH��ILORWLYPZa�DXMWK�Q�PHTHUPKQHXYVDQWD�HMNGRX
QDL�WRL
a�¾(OOKVLQ��R^THQ�WR�Q�DXMWR�Q�FUZ
WD�HX-ULYVNHVTDL�NDWD��WK�Q�H-UPKQHLYDQ�WDXYWKa�WH�WK
a�HMSLVWROK
a�NDL��WZ
Q���������3UDY[HZQ����������PK��SURJHJUDYITDL�GH��WR��ÚÚ3DX
ORa�DMSRYVWR��ORVÚÚ�HLMNRYWZa��ÚÚw(EUDLYRLa�JDYU��IKVLYQ��HMSLVWHYOOZQ�SURYOK\LQ�HLMOKIRYVLQ�NDW��DXMWRX
�NDL��X-SRSWHXYRXVLQ�DXMWRYQ��VXQHWZ
a�SDYQX�RXMN�HMQ�DMUFK
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a



(XVHELXV��+LVWRULD�HFFOHVLDVWLFD

���

�WK
a�w(EUDLYZQ�VKPHLZYVHZa��WD��WZ
Q�OHJRPHYQZQ�w([DSOZ
Q�K-PL
Q�DMQWLYJUDID�NDWDOHYORLSHQ��LMGLYZa�WK�Q��$NXYORX�NDL��6XPPDYFRX�NDL��4HRGRWLYZQRa�H>NGRVLQ�D^PD�WK
��WZ
Q�H-EGRPKYNRQWD�HMQ�WRL
a�7HWUDVVRL
a�HMSLVNHXDYVDa����������7Z
Q�JH�PK�Q�H-UPKQHXWZ
Q�DXMWZ
Q�GK��WRXYWZQ�LMVWHYRQ��(ELZQDL
RQ�WR�Q�6XYPPDFRQ�JHJRQHYQDL��DL^UHVLa�GHY�HMVWLQ�K-�WZ
Q��(ELZQDLYZQ�RX^WZ�NDORXPHYQK�WZ
Q�WR�Q�&ULVWR�Q�HM[��,ZVK�I�NDL��0DULYDa�JHJRQHYQDL�IDVNRYQWZQ�\LORYQ�WH�D>QTUZSRQ�X-SHLOKIRYWZQ�DXMWR�Q�NDL��WR�Q�QRYPRQ�FUK
QDL��,RX��GDL!NZYWHURQ�IXODYWWHLQ�DMSLVFXUL]RPHYQZQ��Z^a�SRX�NDL��HMN�WK
a�SURYVTHQ�L-VWRULYDa�H>JQZPHQ��NDL��X-SRPQKYPDWD�GH��WRX
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Q�ORYJZQ�����������GL��R`Q�NDL��SURYWHURQ�NRLQK
��HMVTK
WL�FUZYPHQRa�DMSRGXVDYPHQRa�NDL��ILORYVRIRQ�DMQDODEZ�Q�VFK
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a�NDL��*DL"RX��ORJLZWDYWRX�DMQGURYa��GLDYORJRa��HMSL��w5ZYPKa���������NDWD��=HIXUL
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Q�X-SRPQKPDYWZQ�VXYQWD[LQ����������WRXYWZQ�GH��RX^WZa�HMFRYQWZQ��2XMUEDQR�Q�HMSLVNR�



(XVHELXV��+LVWRULD�HFFOHVLDVWLFD

���

�SHXYVDQWD�WK
a�w5ZPDLYZQ�HMNNOKVLYDa�H>WHVLQ�RMNWZ��GLDGHYFHWDL�3RQWLDQRYa��WK
a�G���$QWLRFHYZQ�PHWD��)LOKWR�Q�=HYEHQQRa����������NDT��RX`a��:ULJHYQKa��HMSHLJRXYVKa�FUHLYDa�HMNNOKVLDVWLNZ
Q�H^QHND�SUDJPDYWZQ�HMSL��WK�Q�w(OODYGD�VWHLODYPHQRa�WK�Q�GLD��3DODLVWLYQKa��SUHVEHLYRX�FHLURTHVLYDQ�HMQ�.DLVDUHLYD��SUR�a�WZ
Q�WK
�GH�HMSLVNRYSZQ�DMQDODPEDYQHL��WD��PH�Q�RX?Q�HMSL��WRXYWZ��SHUL��DXMWRX
�NHNLQKPHYQD�WDY�WH�HMSL��WRL
a�NLQKTHL
VLQ�GHGRJPHYQD�WRL
a�WZ
Q�HMNNOKVLZ
Q�SURHVWZ
VLQ�R^VD�WH�D>OOD�DMNPDY]ZQ�SHUL��WR�Q�THL
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WR�R-ORYJUDIRL�GKORX
VLQ�DXMWRX
�SUR��WZ
Q�WRYPZQ�HMSLVKPHLZYVHLa����������ÚÚWR�Q�PHYQ�JH�SUZ
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WRQ�PH�Q�JHYJUDSWDL�WR��NDWD��WRYQ�SRWH�WHOZYQKQ��X^VWHURQ�GH��DMSRYVWRORQ��,KVRX
�&ULVWRX
�0DWTDL
RQ��HMNGHGZNRYWD�DXMWR��WRL
a�DMSR���,RXGDL!VPRX
�SLVWHXYVDVLQ��JUDYPPDVLQ�w(EUDL!NRL
a�VXQWHWDJPHYQRQ����������GHXYWHURQ�GH��WR��NDWD��0DYUNRQ��Z-a�3HYWURa�X-IKJKYVDWR�DXMWZ
���SRLKYVDQWD��R`Q�NDL��XL-R�Q�HMQ�WK
��NDTROLNK
��HMSLVWROK
��GLD��WRXYWZQ�Z-PRORYJKVHQ�IDYVNZQ��DMVSDY]HWDL�X-PD
a�K-�HMQ�%DEX��OZ
QL�VXQHNOHNWK��NDL��0DYUNRa�R-�XL-RYa�PRX����������NDL��WULYWRQ�WR��NDWD��/RXND
Q��WR��X-SR��3DXYORX�HMSDLQRXYPHQRQ�HXMDJJHYOLRQ�WRL
a�DMSR��WZ
Q�HMTQZ
Q�SHSRLKNRYWD��HMSL��SD
VLQ
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�WR��NDWD���,ZDYQQKQÚÚ����������NDL��HMQ�WZ
��SHYPSWZ��GH��WZ
Q�HLMa�WR��NDWD���,ZDYQQKQ��([KJKWLNZ
Q�R-�DXMWR�a�WDX
WD�SHUL��WZ
Q�HMSLVWROZ
Q�WZ
Q�DMSRVWRYOZQ�IKVLYQ��ÚÚR-�GH��L-NDQZTHL�a�GLDYNRQRa�JHQHYVTDL�WK
a�NDLQK
a�GLDTKYNKa��RXM�JUDYPPDWRa��DMOOD��SQHXYPDWRa��3DX
ORa��R-�SHSOKUZNZ�a�WR��HXMDJJHYOLRQ�DMSR��w,HURXVDOK�P�NDL��NXYNOZ��PHYFUL�WRX
����������,OOXULNRX
��RXMGH��SDYVDLa�H>JUD\HQ�DL_a�HMGLYGD[HQ�HMNNOKVLYDLa��DMOOD��NDL��DL_a�H>JUD\HQ��RMOLYJRXa�VWLYFRXa�HMSHYVWHLOHQ����������3HYWURa�GHY��HMI��Z_��RLMNRGRPHL
WDL�K-�&ULVWRX
�HMNNOKVLYD��K_a�SXYODL�¾$LGRX�RXM�NDWLVFXYVRXVLQ��PLYDQ�HMSLVWROK�Q�R-PRORJRX��PHYQKQ�NDWDOHYORLSHQ��H>VWZ�GH��NDL��GHXWHYUDQ��DMPILEDYOOHWDL�JDYU����������WLY�GHL
�SHUL��WRX
�DMQDSHVRYQWRa�HMSL��WR��VWK
TRa�OHYJHLQ�WRX
��,KVRX
���,ZDYQQRX��R`a�HXMDJJHYOLRQ�H`Q�NDWDOHYORLSHQ��R-PRORJZ
Q�GXYQDVTDL�WRVDX
WD�SRLKYVHLQ�D`�RXMG��R-�NRYVPRa�FZUK
VDL�HMGXYQDWR��H>JUD\HQ�GH��NDL��WK�Q��$SRNDYOX\LQ��NHOHXVTHL�a�VLZSK
VDL�NDL��PK��JUDY\DL�WD�a�WZ
Q�H-SWD��EURQWZ
Q�IZQDYVe����������NDWDOHYORLSHQ�NDL��HMSLVWROK�Q�SDYQX�RMOLYJZQ�VWLYFZQ��H>VWZ�GH��NDL��GHXWHYUDQ�NDL��WULYWKQ��HMSHL��RXM�SDYQ��WHa�IDVL�Q�JQKVLYRXa�HL?QDL�WDXYWDa��SOK�Q�RX>N�HLMVLQ�VWLYFZQ�DMPIRYWHUDL�H-NDWRYQÚÚ�����������H>WL�SUR�a�WRXYWRLa�SHUL��WK
a�3UR�a�w(EUDLYRXa�HMSLVWROK
a�HMQ�WDL
a�HLMa�DXMWK�Q�w2PLOLYDLa�WDX
WD�GLDODPEDYQHL��ÚÚR^WL�R-�FDUDNWK�U�WK
a�OHY[HZa�WK
a�3UR�a�w(EUDLYRXa�HMSLJHJUDPPHYQKa�HMSLVWROK
a�RXMN�H>FHL�WR��HMQ�ORYJZ��LMGLZWLNR�Q�WRX
�DMSRVWRYORX��R-PRORJKYVDQWRa�H-DXWR�Q�LMGLZYWKQ�HL?QDL�WZ
��ORYJZ���WRX
W��HMVWL�Q�WK
��IUDYVHL��DMOO��HMVWL�Q�K-�HMSLVWROK��VXQTHYVHL�WK
a�OHY[HZa�w(OOKQLNZWHYUD��SD
a�R-�HMSLVWDYPHQRa�NULYQHLQ�IUDYVHZQ�GLDIRUD�a�R-PRORJKYVDL�D>Q�����������SDYOLQ�WH�DX?�R^WL�WD��QRKYPDWD�WK
a�HMSLVWROK
a�TDXPDYVLDY�HMVWLQ�NDL��RXM�GHXYWHUD�WZ
Q�DMSRVWROLNZ
Q�R-PRORJRXPHYQZQ�JUDPPDYWZQ��NDL��WRX
WR�D@Q�VXPIKYVDL�HL?QDL�DMOKTH�a�SD
a�R-�SURVHYFZQ�WK
��DMQDJQZYVHL
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��DMSRVWROLNK
�ÚÚ�����������WRXYWRLa�PHT��H^WHUD�HMSLIHYUHL�OHYJZQ��ÚÚHMJZ��GH��DMSRIDLQRYPHQRa�HL>SRLP��D@Q�R^WL�WD��PH�Q�QRKYPDWD�WRX
�DMSRVWRYORX�HMVWLYQ��K-�GH��IUDYVLa�NDL��K-�VXYQTHVLa�DMSRPQKPRQHXYVDQWRYa�WLQRa�WD��DMSRVWROLND��NDL��Z^VSHU�VFROLR��JUDIKYVDQWRYa�WLQRa�WD��HLMUKPHYQD�X-SR��WRX
�GLGDVNDYORX��HL>�WLa�RX?Q�HMNNOKVLYD�H>FHL�WDXYWKQ�WK�Q�HMSLVWROK�Q�Z-a�3DXYORX��DX^WK�HXMGRNLPHLYWZ�NDL��HMSL��WRXYWZ���RXM�JD�U�HLMNK
��RL-�DMUFDL
RL�D>QGUHa�Z-a�3DXYORX�DXMWK�Q�SDUDGHGZYNDVLQ�����������WLYa�GH��R-�JUDY\Da�WK�Q�HMSLVWROKYQ��WR��PH�Q�DMOKTH�a�THR�a�RL?GHQ��K-�GH��HLMa�K-PD
a�ITDYVDVD�L-VWRULYD�X-SR��WLQZ
Q�PH�Q�OHJRYQWZQ�R^WL�.OKYPKa��R-�JHQRYPHQRa�HMSLYVNRSRa�w5ZPDLYZQ��H>JUD\HQ�WK�Q�HMSLVWROK�Q��X-SR��WLQZ
Q�GH��R^WL�/RXND
a��R-�JUDY\Da�WR��HXMDJJHYOLRQ�NDL��WD�a�3UDY[HLVÚÚ��DMOOD��WDX
WD�PH�Q�Z_GH�HMFHYWZ����������H>WRa�G��K?Q�WRX
WR�GHYNDWRQ�WK
a�GKORXPHYQKa�K-JHPRQLYDa��NDT��R`�WK�Q�DMS���$OH[DQGUHLYDa�PHWDQDYVWDVLQ�HMSL��WK�Q�.DLVDYUHLDQ�R-��:ULJHYQKa�SRLKVDYPHQRa��w+UDNOD
��WR��WK
a�NDWKFKYVHZa�WZ
Q�DXMWRYTL�GLGDVNDOHL
RQ�NDWDOHLYSHL��RXMN�HLMa�PDNUR�Q�GH��NDL��'KPKYWULRa�R-�WK
a��$OH[DQGUHYZQ�HMNNOKVLYDa�HMSLYVNRSRa�WHOHXWD
���HMI��R^ORLa�H>WHVL�WULVL��NDL��WHVVDUDYNRQWD�WK
��OHLWRXUJLYD��GLDUNHYVDa��GLDGHYFHWDL�G��DXMWR�Q�R-�w+UDNOD
a����������'LHYSUHSHQ�G��HMQ�WRXYWZ��)LUPLOLDQRYa��.DLVDUHLYDa�WK
a�.DSSDGRNZ
Q�HMSLYVNRSRa��WRVDXYWKQ�HLMVDYJZQ�SHUL��WR�Q��:ULJHYQKQ�VSRXGKYQ��Z-a�WRWH��PH�Q�DXMWR�Q�DMPIL��WD��NDW��DXMWR�Q�NOLYPDWD�HLMa�WK�Q�WZ
Q�HMNNOKVLZ
Q�ZMIHYOHLDQ�HMNNDOHL
VTDL��WRWH��GH��Z-a�DXMWR�Q�HMSL��WK�Q��,RXGDLYDQ�VWHYOOHVTDL�NDLY�WLQDa�DXMWZ
��VXQGLDWULYEHLQ�FURYQRXa�WK
a�HLMa�WD��THL
D�EHOWLZYVHZa�H^QHND��RXM�PK�Q�DMOOD��NDL��R-�WK
a�w,HURVROXYPZQ�SURHVWZ�a��$OHY[DQGURa�4HRYNWLVWRYa�WH�R-�NDWD��.DLVDYUHLDQ�WR�Q�SDYQWD�FURYQRQ�SURVDQHYFRQWHa�DXMWZ
���RL_D�GLGDVNDYOZ��PRYQZ���WD�����������WK
a�WZ
Q�THLYZQ�JUDIZ
Q�H-UPKQHLYDa�NDL��WD��ORLSD��WRX
�HMNNOK��VLDVWLNRX
�ORYJRX�SUDYWWHLQ�VXQHFZYURXQ����������7RYQ�JH�PK�Q�w5ZPDLYZQ�DXMWRNUDYWRUD��$OHY[DQGURQ�WULVL�Q�HMSL��GHYND�H>WHVLQ�WK�Q�DMUFK�Q�GLDQXYVDQWD�0D[LPL
QRa�.DL
VDU
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�GLDGHYFHWDL��R`a�GK��NDWD��NRYWRQ�WR�Q�SUR�a�WR�Q��$OH[DYQGURX�RL?NRQ��HMN�SOHLRYQZQ�SLVWZ
Q�VXQHVWZ
WD��GLZJPR�Q�HMJHLYUDa��WRX�a�WZ
Q�HMNNOKVLZ
Q�D>UFRQWDa�PRYQRXa�Z-a�DLMWLYRXa�WK
a�NDWD��WR��HXMDJJHYOLRQ�GLGDVNDOLYDa�DMQDLUHL
VTDL�SURVWDYWWHL��WRYWH�NDL���:ULJHYQKa�WR�Q�3HUL��PDUWXULYRX�VXQWDYWWHL���$PEURVLYZ��NDL��3UZWRNWKYWZ��SUHVEXWHYUZ��WK
a�HMQ�.DLVDUHLYD��SDURLNLYDa�DMQDTHL�a�WR��VXYJJUDPPD��R^WL�GK��D>PIZ�SHULYVWDVLa�RXMF�K-����������WXFRX
VD�HMQ�WZ
��GLZJPZ
��NDWHLOKYIHL��HMQ�K_��NDL��GLDSUHY\DL�NDWHYFHL�ORYJRa�HMQ�R-PRORJLYD��WRX�a�D>QGUDa��RXM�SOHLYRQRa�K@�WULHWRX
a�FURYQRX�WZ
��0D[LPLYQZ��GLDJHQRPHYQRX��VHVKPHLYZWDL�GH��WRXWRQL��WRX
�GLZJPRX
�WR�Q�NDLUR�Q�H>Q�WH�WZ
��GHXWHYUZ��NDL��HLMNRVWZ
��WZ
Q�HLMa�WR��NDWD���,ZDYQQKQ��([KJKWLNZ
Q�NDL��HMQ�GLDIRYURLa�HMSLVWRODL
a��:ULJHYQKa����������*RUGLDQRX
�GH��PHWD��0D[LPL
QRQ�WK�Q�w5ZPDLYZQ�K-JHPRQLYDQ�GLDGH[DPHYQRX��WK
a�NDWD��w5ZYPKQ�HMNNOKVLYDa�3RQWLDQR�Q�H>WHVLQ�H`[�HMSLVNRSHXYVDQWD�GLDGHYFHWDL��$QWHYUZa�NDL��WRX
WRQ�)DELDQRYa��HMSL��PK
QD�WK
��OHLWRXUJLYD��GLDNRQKVDYPHQRQ����������HM[�DMJURX
�IDVLQ�WR�Q�)DELDQR�Q�PHWD��WK�Q��$QWHYUZWRa�WHOHXWK�Q�D^P��H-WHYURLa�VXQHOTRYQWD�HMSLFZULDY]HLQ�WK
��w5ZYPK���H>QTD�SDUDGR��[RYWDWD�SUR�a�WK
a�THLYDa�NDL��RXMUDQLYRX�FDYULWRa�HMSL��WR�Q�NOK
URQ�SDUHOKOXTHYQDL����������WZ
Q�JD�U�DMGHOIZ
Q�D-SDYQWZQ�FHLURWRQLYDa�H^QHNHQ�WK
a�WRX
�PHYOORQWRa�GLDGHY[DVTDL�WK�Q�HMSLVNRSK�Q�VXJNHNURWKPHYQZQ�SOHLYVWZQ�WH�HMSLIDQZ
Q�NDL��HMQGRY[ZQ�DMQGUZ
Q�WRL
a�SROORL
a�HMQ�X-SRQRLYD��X-SDUFRYQWZQ��R-�)DELDQR�a�SDUZ�Q�RXMGHQR�a�PH�Q�DMQTUZYSZQ�HLMa�GLDYQRLDQ�K>�HL��R^PZa�G��RX?Q�DMTURYZa�HMN�PHWHZYURX�SHULVWHUD�Q�NDWDSWD
VDQ�HMSLNDTHVTK
��QDL�WK
��DXMWRX
�NHIDOK
��PQKPRQHXYRXVLQ��PLYPKPD�HMQGHLNQXPHYQKQ�WK
a�HMSL��WR�Q�VZWK
UD�WRX
�D-JLYRX�SQHXYPDWRa�HMQ�HL>GHL�SHULVWHUD
a�NDTRYGRX����������HMI��Z_��WR�Q�SDYQWD�ODRYQ��Z^VSHU�X-I��H-QR�a�SQHXYPDWRa�THLYRX�NLQKTHYQWD��SURTXPLYD���SDYVK��NDL��PLD
��\XFK
��D>[LRQ�HMSLERK
VDL�NDL��DMPHOOKYWZa�HMSL��WR�Q�TURYQRQ�WK
a�HMSLVNRSK
a�ODERYQWDa�DXMWR�Q�HMSLTHL
QDL��WRYWH�GK��NDL��WRX
�NDW���$QWLRYFHLDQ�HMSLVNRYSRX�=HEHYQQRX�WR�Q�ELYRQ�PHWDOODY��[DQWRa��%DEXOD
a�WK�Q�DMUFK�Q�GLDGHYFHWDL��H>Q�WH��$OH[DQGUHLYD�
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�PHWD��'KPKYWULRQ�w+UDNOD
�WK�Q�OHLWRXUJLYDQ�SDUHLOKIRYWRa��WK
a�WZ
Q�DXMWRYTL�NDWKFKYVHZa�WK�Q�GLDWULEK�Q�GLDGHYFHWDL�'LRQXYVLRa��HL_a�NDL��RX_WRa�WZ
Q��:ULJHYQRXa�JHQRYPHQRa����������IRLWKWZ
Q����������7Z
��GH���:ULJHYQHL�HMSL��WK
a�.DLVDUHLYDa�WD��VXQKYTK�SUDYWWRQWL�SROORL��SURVKY�HVDQ�RXM�PRYQRQ�WZ
Q�HMSLFZULYZQ��DMOOD��NDL��WK
a�DMOORGDSK
a�PXULYRL�IRLWKWDL��WD�a�SDWULYGDa�DMSROLSRYQWHa��Z_Q�HMSLVKYPRXa�PDYOLVWD�H>JQZPHQ�4HRYGZURQ��R`a�K?Q�DXMWR�a�RX_WRa�R-�NDT��K-PD
a�HMSLVNRYSZQ�GLDERYKWRa�*UKJRYULRa��WRYQ�WH�WRXYWRX�DMGHOIR�Q��$TKQRYGZURQ��RX`a�DMPIL��WD��w(OOKYQZQ�NDL��WD��w5ZPDLYZQ�PDTKYPDWD�GHLQZ
a�HMSWRKPHYQRXa��ILORVRILYDa�DXMWRL
a�HMQHL�a�H>UZWD��WK
a�SURWHYUDa�VSRXGK
a�WK�Q�THLYDQ�D>VNKVLQ�DMQWLNDWDOODY[DVTDL�SURXWUHY\DWR��SHYQWH�GH��R^ORLa����������H>WHVLQ�DXMWZ
��VXJJHQRYPHQRL��WRVDXYWKQ�DMSKQHYJNDQWR�SHUL��WD��THL
D�EHOWLYZVLQ��Z-a�H>WL�QHYRXa�D>PIZ�HMSLVNRSK
a�WZ
Q�NDWD��3RYQWRQ�HMNNOKVLZ
Q�DM[LZTK
QDL�����������(Q�WRXYWZ��NDL���$IULNDQR�a�R-�WZ
Q�HMSLJHJUDPPHYQZQ�.HVWZ
Q�VXJJUDIHX�a�HMJQZULY]HWR��HMSLVWROK��WRXYWRX��:ULJHYQHL�JUDIHL
VD�IHYUHWDL��DMSRURX
QWRa�Z-a�QRYTRX�NDL��SHSODVPHYQKa�RX>VKa�WK
a�HMQ�WZ
��'DQLK�O�NDWD��6RXVDYQQDQ�L-VWRULYDa��SUR�a�K`Q��:ULJHYQKa�DMQWLJUDYIHL�SOKUHYVWDWD����������WRX
�G��DXMWRX
��$IULNDQRX
�NDL��D>OOD�WR�Q�DMULTPR�Q�SHYQWH�&URQRJUDILZ
Q�K?OTHQ�HLMa�K-PD
a�HMS��DMNULEH�a�SHSRQKPHYQD�VSRXGDYVPDWD��HMQ�RL_a�IKVLQ�H-DXWR�Q�SRUHLYDQ�VWHLYODVTDL�HMSL��WK�Q��$OH[DYQGUHLDQ�GLD��SROOK�Q�WRX
�w+UDNOD
�IKYPKQ��R`Q�HMSL��ORYJRLa�ILORVRYIRLa�NDL��WRL
a�D>OORLa�w(OOKYQZQ�PDTKYPDVLQ�HX?�PDYOD�GLDSUHY\DQWD��WK�Q�HMSLVNRSK�Q�WK
a�DXMWRYTL�HMNNOKVLYDa�HMJFHLULVTK
QDL�HMGKOZY��VDPHQ����������NDL��H-WHYUD�GH��WRX
�DXMWRX
��$IULNDQRX
�IHYUHWDL�HMSLVWROK��SUR�a��$ULVWHLYGKQ��SHUL��WK
a�QRPL]RPHYQKa�GLDIZQLYDa�WZ
Q�SDUD��0DWTDLYZ��WH�NDL��/RXND
��WRX
�&ULVWRX
�JHQHDORJLZ
Q��HMQ�K_��VDIHYVWDWD�WK�Q�VXPIZQLYDQ�WZ
Q�HXMDJJHOLVWZ
Q�SDULYVWKVLQ�HM[�L-VWRULYDa�HLMa�DXMWR�Q�NDWHOTRXYVKa��K`Q�NDWD��NDLUR�Q�HMQ�WZ
��SUZYWZ��WK
a�PHWD��FHL
UDa�X-SRTHYVHZa�SURODEZ�Q�HM[HTHYPKQ�
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���������.DL���:ULJHYQHL�GH��NDWD��WRX
WRQ�WR�Q�FURYQRQ�WD��HLMa�WR�Q���������w+VDL"DQ��HMQ�WDXMWZ
��GH��NDL��WD��HLMa�WR�Q��,H]HNLK�O�VXQHWDYWWHWR��Z_Q�HLMa�PH�Q�WR��WULYWRQ�PHYURa�WRX
�w+VDL"RX�PHYFUL�WK
a�R-UDYVHZa�WZ
Q�WHWUDSRYGZQ�WZ
Q�HMQ�WK
��HMUKYPZ��WULDYNRQWD�HLMa�K-PD
a�SHULK
OTRQ�WRYPRL��HLMa�GH��WR�Q��,H]HNLK�O�SHYQWH�NDL��HL>NRVL��RX`a�NDL��PRYQRXa�HLMa�WR�Q�SDYQWD�SHSRLYKWDL�SURIKYWKQ����������JHQRYPHQRa�GH��WKQLNDYGH�HMQ��$TKYQDLa��SHUDLYQHL�PH�Q�WD��HLMa�WR�Q��,H]HNLKYO��WZ
Q�G��HLMa�WR��d$LVPD�WZ
Q�DM�VPDYWZQ�D>UFHWDL��NDL��SURYHLVLYQ�JH�DXMWRYTL�PHYFUL�WRX
�SHYPSWRX�VXJJUDYPPDWRa��HMSDQHOTZ�Q�G��HMSL��WK�Q�.DLVDYUHLDQ�NDL��WDX
WD�HLMa�SHYUDa��GHYND�R>QWD�WR�Q�DMULTPRYQ��D>JHL����������WLY�GHL
�WZ
Q�ORYJZQ�WDMQGUR�a�HMSL��WRX
�SDURYQWRa�WR�Q�DMNULEK
�NDWDYORJRQ�SRLHL
VTDL��LMGLYDa�GHRYPHQRQ�VFROK
Ve�R`Q�NDL��DMQHJUDY\DPHQ�HMSL��WK
a�WRX
�3DPILYORX�ELYRX�WRX
�NDT��K-PD
a�L-HURX
�PDYUWXURa�DMQDJUDIK
a��HMQ�K_��WK�Q�SHUL��WD��THL
D�VSRXGK�Q�WRX
�3DPILYORX�R-SRYVK�WLa�JHJRYQRL��SDULVWZ
QWHa��WK
a�VXQDFTHLYVKa�DXMWZ
��WZ
Q�WH��:ULJHYQRXa�NDL��WZ
Q�D>OOZQ�HMNNOKVLDVWLNZ
Q�VXJJUDIHYZQ�ELEOLRTKYNKa�WRX�a�SLYQDNDa�SDUHTHYPKQ��HM[�Z_Q�R^WZ��ILYORQ��SDYUHVWLQ�HMQWHOHYVWDWD�WZ
Q��:ULJHYQRXa�SRYQZQ�WD��HLMa�K-PD
a�HMOTRYQWD�GLDJQZ
QDL��QXQL�����������GH��SRUHXWHYRQ�HMSL��WK�Q�WK
a�L-VWRULYDa�DMNRORXTLYDQ����������%KYUXOORa�R-�PLNUZ
��SURYVTHQ�GHGKOZPHYQRa�%RYVWUZQ�WK
a��$UDELYDa�HMSLYVNRSRa��WR�Q�HMNNOKVLDVWLNR�Q�SDUHNWUHYSZQ�NDQRYQD��[HYQD�WLQD��WK
a�SLYVWHZa�SDUHLVIHYUHLQ�HMSHLUD
WR��WR�Q�VZWK
UD�NDL��NXYULRQ�K-PZ
Q�OHYJHLQ�WROPZ
Q�PK��SURX!IHVWDYQDL�NDW��LMGLYDQ�RXMVLYDa�SHULJUDIK�Q�SUR��WK
a�HLMa�DMQTUZYSRXa�HMSLGKPLYDa�PKGH��PK�Q�THRYWKWD�LMGLYDQ�H>FHLQ��DMOO��HMPSROLWHXR��PHYQKQ�DXMWZ
��PRYQKQ�WK�Q�NDWULNKYQ����������HMSL��WRXYWZ��SOHLYVWZQ�HMSLVNRYSZQ�]KWKYVHLa�NDL��GLDORYJRXa�SUR�a�WR�Q�D>QGUD�SHSRLKPHYQZQ��PHT��H-WHYUZQ�SDUDNOKTHL�a��:ULJHYQKa�NDYWHLVL�PH�Q�HLMa�R-PLOLYDQ�WD��SUZ
WD�WZ
��DMQGULY��WLYQD�QRX
Q�H>FRL��DMSRSHLUZY��PHQRa��Z-a�G��H>JQZ�R^�WL�NDL��OHYJRL��HXMTXYQDa�PK��RMUTRGR[RX
QWD�ORJLVPZ
��WH�SHLYVDa��WK
��SHUL��WRX
�GRYJPDWRa�HMILYVWKVLQ�DMOKTHLYD��HMSLY�WH�WK�Q�SURWHYUDQ�X-JLK
�GRY[DQ�DMSRNDTLYVWKVLQ�
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���������NDL��IHYUHWDLY�JH�HLMa�H>WL�QX
Q�H>JJUDID�WRX
�WH�%KUXYOORX�NDL��WK
a�GL��DXMWR�Q�JHQRPHYQKa�VXQRYGRX��R-PRX
�WD�a��:ULJHYQRXa�SUR�a�DXMWR�Q�]KWKYVHLa�NDL��WD�a�OHFTHLYVDa�HMSL��WK
a�DXMWRX
�SDURLNLYDa�GLDOHY[HLa�H^NDVWDY�WH�WZ
Q�WRYWH�SHSUDJPHYQZQ�SHULHYFRQWD����������NDL��D>OOD�PH�Q�RX?Q�PXULYD��:ULJHYQRXa�SHYUL�PQKYPK��SDUDGL��GRYDVLQ�WZ
Q�NDT��K-PD
a�RL-�SUHVEXYWHURL��D`�NDL��SDUKYVHLQ�PRL�GRNZ
��RXM�WK
a�HMQHVWZYVKa�HMFRYPHQD�SUDJPDWHLYDa��R^VD�GH��DMQDJNDL
D�WZ
Q�SHUL��DXMWR�Q�GLDJQZ
QDL�K?Q��WDX
WD�NDL��HMN�WK
a�X-SH�U�DXMWRX
�SHSRQKPHYQKa�K-PL
Q�WH�NDL��WZ
��NDT��K-PD
a�L-HUZ
��PDYUWXUL�3DPILYOZ��DMSRORJLYDa�SDYUHVWLQ�DMQDOHY[DVTDL��K`Q�WZ
Q�ILODLWLYZQ�H^QHND�VXPSRQKYVDQWHa�DMOOKYORLa�GLD��VSRXGK
a�SHSRLKYPHTD����������À(WHVLQ�GH��R^ORLa�H`[�*RUGLDQRX
�WK�Q�w5ZPDLYZQ�GLDQXYVDQWRa�K-JHPRQLYDQ��)LYOLSSRa�D^PD�SDLGL��)LOLYSSZ��WK�Q�DMUFK�Q�GLDGHYFHWDL��WRX
WRQ�NDWHYFHL�ORYJRa�&ULVWLDQR�Q�R>QWD�HMQ�K-PHYUD��WK
a�X-VWDYWKa�WRX
�SDYVFD�SDQQXFLYGRa�WZ
Q�HMSL��WK
a�HMNNOKVLYDa�HXMFZ
Q�WZ
��SOKYTHL�PHWDVFHL
Q�HMTHOK
VDL��RXM�SURYWHURQ�GH��X-SR��WRX
�WKQLNDYGH�SURHVWZ
WRa�HMSLWUDSK
QDL�HLMVEDOHL
Q��K@�HM[RPROR��JKYVDVTDL�NDL��WRL
a�HMQ�SDUDSWZYPDVLQ�HM[HWD]RPHYQRLa�PHWDQRLYDa�WH�FZYUDQ�L>VFRXVLQ�H-DXWR�Q�NDWDOHY[DL��D>OOZa�JD�U�PK��D>Q�SRWH�SUR�a�DXMWRX
��PK��RXMFL��WRX
WR�SRLKYVDQWD��GLD��SROOD�a����������WZ
Q�NDW��DXMWR�Q�DLMWLYDa�SDUDGHFTK
QDL��NDL��SHLTDUFK
VDL�JH�SURTXYPZa�OHYJHWDL��WR��JQKYVLRQ�NDL��HXMODEH�a�WK
a�SHUL��WR�Q�THL
RQ�IRYERQ�GLDTHYVHZa�H>UJRLa�HMSLGHGHLJPHYQRQ����������7ULYWRQ�GH��WRXYWZ��H>WRa�K?Q��NDT��R`�PHWDOODY[DQWRa�w+UDNOD
�WR�Q�ELYRQ�HMSL��GHYND�H`[�H>WHVLQ�WK
a�SURVWDVLYDa�WZ
Q�NDW���$OH[DYQGUHLDQ�HMNNOKVLZ
Q��WK�Q�HMSLVNRSK�Q�'LRQXYVLRa�X-SR��ODPEDYQHL����������7RYWH�GK
WD��RL_D�NDL��HLMNR�a�K?Q��SOKTXRXYVKa�WK
a�SLYVWHZa�SHSDUUKVLDVPHYQRX�WH�WRX
�NDT��K-PD
a�SDUD��SD
VLQ�ORYJRX��X-SH�U�WD��H-[KYNRQWDY�IDVLQ�H>WK�WR�Q��:ULJHYQKQ�JHQRYPHQRQ��D^WH�GK��PHJLYVWKQ�K>GK�VXOOH[DYPHQRQ�HMN�WK
a�PDNUD
a�SDUDVNHXK
a�H^[LQ��WD�a�HMSL��WRX
�NRLQRX
�OHJRPHYQDa�DXMWZ
��GLDOHY[HLa�WDFXJUDYIRLa�PHWDODEHL
Q�HMSLWUHY\DL��RXM�SURYWHURYQ�SRWH�WRX
WR�JHQHYVTDL�VXJNHFZUKNRYWD�
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���������HMQ�WRXYWZ��NDL��WD��SUR�a�WR�Q�HMSLJHJUDPPHYQRQ�NDT��K-PZ
Q�.HYOVRX�WRX
��(SLNRXUHLYRX��$OKTK
�ORYJRQ�RMNWZ��WR�Q�DMULTPR�Q�VXJJUDYPPDWD�VXQWDYWWHL�NDL��WRX�a�HLMa�WR��NDWD��0DWTDL
RQ�HXMDJJHYOLRQ�HL>NRVL�SHYQWH�WRYPRXa�WRXYa�WH�HLMa�WRX�a�GZYGHND�SURIKYWDa��DMI��Z_Q�PRYQRXa�HX^URPHQ�SHYQWH�NDL��HL>NRVL����������IHYUHWDL�GH��DXMWRX
�NDL��SUR�a�DXMWR�Q�EDVLOHYD�)LYOLSSRQ�HMSLVWROK��NDL��D>OOK�SUR�a�WK�Q�WRXYWRX�JDPHWK�Q�6HXKYUDQ�GLDYIRURLY�WH�D>OODL�SUR�a�GLDIRYURXa��Z_Q�R-SRYVDa�VSRUDYGKQ�SDUD��GLDIRYURLa�VZTHLYVDa�VXQDJDJHL
Q�GHGXQKYPHTD��HMQ�LMGLYDLa�WRYPZQ�SHULJUDIDL
a��Z-a�D@Q�PKNHYWL�GLDUULYSWRLQWR��NDWHOHY[DPHQ��WR�Q�H-NDWR�Q�DMULTPR�Q�X-SHUEDLQRXYVDa����������JUDYIHL�GH��NDL��)DELDQZ
��WZ
��NDWD��w5ZYPKQ�HMSLVNRYSZ��H-WHYURLa�WH�SOHLYVWRLa�D>UFRXVLQ�HMNNOKVLZ
Q�SHUL��WK
a�NDW��DXMWR�Q�RMUTRGR��[LYDa��H>FHLa�NDL��WRXYWZQ�WD�a�DMSRGHLY[HLa�HMQ�H^NWZ��WK
a�JUDIHLYVKa�K-PL
Q�SHUL��WRX
�DMQGUR�a�DMSRORJLYDa����������À$OORL�G��DX?�SDYOLQ�HMSL��WK
a��$UDELYDa�NDWD��WR�Q�GKORXYPHQRQ�HMSLIXYRQWDL�FURYQRQ�GRYJPDWRa�DMOORWULYRX�WK
a�DMOKTHLYDa�HLMVKJKWDLY��RL`�H>OHJRQ�WK�Q�DMQTUZSHLYDQ�\XFK�Q�WHYZa�PH�Q�NDWD��WR�Q�HMQHVWZ
WD�NDLUR�Q�D^PD�WK
��WHOHXWK
��VXQDSRTQKY�VNHLQ�WRL
a�VZYPDVLQ�NDL��VXQGLDITHLYUHVTDL��DX?TLa�GHY�SRWH�NDWD��WR�Q�WK
a�DMQDVWDYVHZa�NDLUR�Q�VX�Q�DXMWRL
a�DMQDELZYVHVTDL��NDL��GK��NDL��WRYWH�VXJNURWKTHLYVKa�RXM�VPLNUD
a�VXQRYGRX��SDYOLQ��:ULJHYQKa�SDUDNOKTHL�a�NDL��HMQWDX
TD�NLQKYVDa�WH�ORYJRXa�HMSL��WRX
�NRLQRX
�SHUL��WRX
�]KWRXPHYQRX��RX^WZa�KMQHYFTK�Z-a�PHWDWHTK
QDL�WD�a�WZ
Q����������SURYWHURQ�HMVIDOPHYQZQ�GLDQRLYDa����������7RYWH�GH��NDL��D>OOKa�GLDVWURIK
a�NDWDYUFHWDL�K-�WZ
Q�w(ONHVDL!WZ
Q�OHJRPHYQK�DL^UHVLa��K`�NDL��D^PD�WZ
��D>U[DVTDL�DMSHYVEK��PQKPRQHXYHL�G��DXMWK
a�R-PLOZ
Q�HMSL��WRX
�NRLQRX
�HLMa�WR�Q�SE�\DOPR�Q�R-��:ULJHYQKa��Z_GHY�SZa�OHYJZQ��ÚÚHMOKYOXTHYQ�WLa�HMSL��WRX
�SDURYQWRa�PHYJD�IURQZ
Q�HMSL��WZ
��GXYQDVTDL�SUHVEHXYHLQ�JQZYPKa�DMTHYRX�NDL��DMVHEHVWDYWKa��NDORXPHYQKa�w(ONHVDL!WZ
Q��QHZVWL��HMSDQLVWDPHYQKa�WDL
a�HMNNOK��VLYDLa��HMNHLYQK�K-�JQZYPK�RL_D�OHYJHL�NDNDY��SDUDTKYVRPDL�X-PL
Q��L^QD�PK��VXQDUSDY]KVTH��DMTHWHL
�WLQD�DMSR��SDYVKa�JUDIK
a�
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����������NHYFUKWDL�U-KWRL
a�SDYOLQ�DMSR��SDYVKa�SDODLD
a�WH�NDL��HXMDJJHOLNK
a��WR�Q�DMSRYVWRORQ�WHYOHRQ�DMTHWHL
��IKVL�Q�GH��R^WL�WR��DMUQKYVDVTDL�DMGLDYIRURYQ�HMVWLQ�NDL��R-�PH�Q�QRKYVDa�WZ
��PH�Q�VWRYPDWL�HMQ�DMQDYJNDLa�DMUQKYVHWDL��WK
��GH��NDUGLYD��RXMFLY��NDL��ELYEORQ�WLQD��IHYURXVLQ��K`Q�OHYJRXVLQ�HM[�RXMUDQRX
�SHSWZNHYQDL�NDL��WR�Q�DMNKNRRYWD�HMNHLYQKa�NDL��SLVWHXYRQWD�D>IHVLQ�OKY\HVTDL�WZ
Q�D-PDUWKPDYWZQ��D>OOKQ�D>IHVLQ�SDU��K`Q�&ULVWR�a��,KVRX
a�DMIK
NHQÚÚ�����������$OOD��JD�U�)LYOLSSRQ�H>WHVLQ�H-SWD��EDVLOHXYVDQWD�GLDGHYFHWDL�'HYNLRa��R`a�GK��WRX
�SUR�a�)LYOLSSRQ�H>FTRXa�H^QHND�GLZJPR�Q�NDWD��WZ
Q�HMNNOKVLZ
Q�HMJHLYUHL��HMQ�Z_��)DELDQRX
�HMSL��w5ZYPKa�PDUWXULYZ��WHOHLZTHYQWRa��.RUQKYOLRa�WK�Q�HMSLVNRSK�Q�GLDGHYFHWDL����������HMSL��GH��3DODLVWLYQKa��$OHY[DQGURa�R-�WK
a�w,HURVROXYPZQ�HMNNOKVLYDa�HMSLYVNRSRa�DX?TLa�GLD��&ULVWR�Q�HMQ�WK
��.DLVDUHLYD��K-JHPRQLNRL
a�SDUDVWD�a�GLNDVWKULYRLa�NDL��HMSL��GHX��WHYUD��GLDSUHY\Da�R-PRORJLYD���GHVPZWKULYRX�SHLUD
WDL��OLSDUZ
��JKYUHL�NDL��VHPQK
��SROLD
��NDWHVWHPPHYQRa����������WRXYWRX�GH��PHWD��WK�Q�HMQ�WRL
a�K-JHPRQLNRL
a�GLNDVWKULYRLa�ODPSUD�Q�NDL��SHULIDQK
�PDUWXULYDQ�HMSL��WK
a�HL-UNWK
a�NRLPKTHYQWRa��0D]DEDYQKa�GLDYGRFRa�WK
a�HMQ�w,HURVROXYPRLa�HMSLVNRSK
a�DMQDGHLYNQXWDL����������WZ
��G���$OH��[DYQGUZ��SDUDSOKVLYZa�HMQ��$QWLRFHLYD��WRX
�%DEXOD
�PHWD��R-PR��ORJLYDQ�HMQ�GHVPZWKULYZ��PHWDOODY[DQWRa��)DYELRa�WK
a�DXMWRYTL�SURL"VWDWDL�HMNNOKVLYDa����������WD��PH�Q�RX?Q��:ULJHYQHL�NDWD��WR�Q�GLZJPR�Q�VXPEDYQWD�RL_D�NDL��R^VD��NDL��R-SRLYDa�H>WXFHQ�WHOHXWK
a��WRX
�SRQKURX
�GDLYPRQRa�HMIDPLYOOZa�WDMQGUL��SDQVWUDWLD
��SDUDWD[D����������PHYQRX�SDYVK��WH�PKFDQK
��NDL��GXQDYPHL�NDW��DXMWRX
�VWUDWKJKYVDQ��WRa�SDUD��SDYQWDa�WH�WRX�a�WKQLNDYGH�SROHPKTHYQWDa�GLDIHURYQWZa�HMSLVNKY\DQWRa�DXMWZ
���RL_DY�WH�NDL��R^VD�GLD��WR�Q�&ULVWRX
�ORYJRQ�R-�DMQK�U�X-SHYPHLQHQ��GHVPD��NDL��EDVDYQRXa�WD�a�NDWD��WRX
�VZYPD��WRa�WDYa�WH�X-SR��VLGKYUZ��NDL��PXFRL
a�HL-UNWK
a�WLPZULYDa��NDL��Z-a�HMSL��SOHLYVWDLa�K-PHYUDLa�WRX�a�SRYGDa�X-SR��WHYVVDUD�WRX
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����������NRODVWKULYRX�[XYORX�SDUDWDTHL�a�GLDVWKYPDWD��SXURYa�WH�DMSHLOD�a�NDL��R^VD�D>OOD�SUR�a�WZ
Q�HMFTUZ
Q�HMSHQHFTHYQWD�NDUWHUZ
a�K>QHJNHQ��RL^RX�WH�WD��NDW��DXMWR�Q�H>WXFHQ�WHYORXa��PKGDPZ
a�DXMWR�Q�DMQHOHL
Q�SDQWL��VTHYQHL�WRX
�GLNDVWRX
�ILORQHLYNZa�HMQVWDYQWRa��R-SRLYDa�WH�PHWD��WDX
WD�NDWDOHLYSHL�IZQD�a�NDL��DXMWD�a�SOKYUHLa�WRL
a�DMQDOKY\HZa�GHRPHYQRLa�ZMIHOHLYDa��SOHL
VWDL�R^VDL�WDMQGUR�a�HMSLVWRODL��WDMOKTH�a�R-PRX
�NDL��DMNULEH�a�SHULHYFRXVLQ����������7DY�JHY�WRL�NDWD��'LRQXYVLRQ�HMN�WK
a�SUR�a�*HUPDQR�Q�HMSLVWROK
a�DXMWRX
�SDUDTKYVRPDL��H>QTD�WRX
WRQ�SHUL��H-DXWRX
�OHYJZQ�L-VWRUHL
�WR�Q�WURYSRQ��ÚÚHMJZ��GH��NDL��HMQZYSLRQ�WRX
�THRX
�ODOZ
��NDL��DXMWR�a�RL?GHQ�HLM�\HXYGRPDL��RXMGHPLYDQ�HMS��HMPDXWRX
�EDOORYPHQRa�RXMGH��DMTHHL��SHSRLYKPDL�WK�Q�IXJKYQ����������DMOOD��NDL��SURYWHURQ��WRX
�NDWD��'HYNLRQ�SURWHTHYQWRa�GLZJPRX
��6DEL
QRa�DXMWK
a�Z^UDa�IURXPHQ��WDYULRQ�H>SHP\HQ�HLMa�DMQD]KYWKVLYQ�PRX��NDMJZ��PH�Q�WHVVDYUZQ�K-PHUZ
Q�HMSL��WK
a�RLMNLYDa�H>PHLQD��WK�Q�D>IL[LQ�WRX
�IURXPHQWDULYRX�SURVGRNZ
Q��R`�GH��SDYQWD�PH�Q�SHULK
OTHQ�DMQHUHXQZ
Q��WD�a�R-GRX�a�WRX�a�SRWDPRX�a�WRX�a�DMJURXYa��H>QTD�NUXYSWHVTDLY�PH�K@�EDGLY]HLQ�X-SHQRYKVHQ��DMRUDVLYD��GH��HL>FHWR�PK��HX-ULYVNZQ�WK�Q�RLMNLYDQ��RXM�JD�U�HMSLYVWHXHQ�RL>NRL�PH�GLZNRYPHQRQ�PHYQHLQ����������NDL��PRYOLa��PHWD��WK�Q�WHWDYUWKQ�K-PHYUDQ��NHOHXYVDQWRYa�PRL�PHWDVWK
QDL�WRX
�THRX
�NDL��SDUDGRY[Za�R-GRSRLKYVDQWRa��HMJZY�WH�NDL��RL-�SDL
GHa�NDL��SROORL��WZ
Q�DMGHOIZ
Q�D^PD�VXQH[KYOTRPHQ��NDL��R^WL�WK
a�WRX
�THRX
�SURQRLYDa�H>UJRQ�HMNHL
QR�JHYJRQHQ��WD��H-[K
a�HMGKYOZVHQ��HMQ�RL_a�WDYFD�WLVL�Q�JHJRYQDPHQ�FUKYVLPRLÚÚ����������HL?WDY�WLQD�PHWD[X��HLMSZYQ��WD��PHWD��WK�Q�IXJK�Q�DXMWZ
��VXPEHEKNRYWD�GKORL
��WDX
WD�HMSLIHYUZQ��ÚÚHMJZ��PH�Q�JD�U�SHUL��K-OLYRX�GXVPD�a�D^PD�WRL
a�VX�Q�HMPRL��JHQRYPHQRa�X-SR��WRL
a�VWUDWLZYWDLa��HLMa�7DSRYVLULQ�K>FTKQ��R-�GH��7LPRYTHRa�NDWD��WK�Q�WRX
�THRX
�SURYQRLDQ�H>WXFHQ�PK��SDUZ�Q�PKGH��NDWDOKITHLYa��HMOTZ�Q�GH��X^VWHURQ�HX_UHQ�WR�Q�RL?NRQ�H>UKPRQ�NDL��IURXURX
QWDa�DXMWR�Q�X-SKUHYWDa��K-PD
a�GH��HM[KQGUDSRGLVPHYQRXVÚÚ����������NDL��PHT��H^WHUDY�IKVLQ�
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�ÚÚNDL��WLYa�R-�WK
a�TDXPDVLYDa�RLMNRQRPLYDa�DXMWRX
�WURYSRVe�WD��JD�U�DMOKTK
�OHFTKYVHWDL��DMSKYQWHWRY�WLa�WZ
Q�FZULWZ
Q�X-SRIHXYJRQWL�WZ
��7LPRTHYZ��NDL��WHWDUDJPHYQZ���NDL��WK�Q�DLMWLYDQ�WK
a�HMSHLY[HZa�HMSXYTHWR����������R`�GH��WDMOKTH�a�HM[HL
SHQ��NDMNHL
QRa�DMNRXYVDa��DMSKY�HL�G��HXMZFKVRYPHQRa�JDYPRXa��GLDSDQQXFLY]HLQ�JD�U�DXMWRL
a�HMQ�WDL
a�WRLDXYWDLa�VXQRYGRLa�H>TRV��HLMVHOTZ�Q�DMSKYJJHLOHQ�WRL
a�NDWDNHLPHYQRLa��RL`�GH��R-UPK
��PLD
���NDTDYSHU�X-SR��VXQTKYPDWL��SDYQWHa�HM[DQHYVWKVDQ��NDL��GURYPZ��IHURYPHQRL�WDYFLVWD�K_NRQ��HMSHLVSHVRYQWHa�WH�K-PL
Q�KMODYOD[DQ��NDL��IXJK
a�HXMTHYZa�WZ
Q�IURXURXYQWZQ�K-PD
a�VWUDWLZWZ
Q�JHQRPHYQKa��HMSHYVWKVDQ�K-PL
Q��Z-a�HL>FRPHQ�HMSL��WZ
Q�DMVWUZYWZQ�VNLPSRYGZQ�NDWDNHLYPHQRL����������NDMJZ��PHYQ��RL?GHQ�R-�THR�a�Z-a�OK�VWD�a�HL?QDL�SURYWHURQ�K-JRXYPHQRa�HMSL��VXYOKVLQ�NDL��D-USDJK�Q�DMILNRPHYQRXa��PHYQZQ�HMSL��WK
a�HXMQK
a��K>PKQ�JXPQR�a�HMQ�WZ
��OLQZ
��HMVTKYPDWL��WK�Q�GH��ORLSK�Q�HMVTK
WD�SDUDNHLPHYQKQ�DXMWRL
a�Z>UHJRQ��RL`�GH��HM[DQLYVWDVTDLY�WH�HMNHYOHXRQ�NDL��WK�Q�WDFLYVWKQ�HM[LHYQDL����������NDL��WRYWH�VXQHL�a�HMI��Z_��SDUK
VDQ��DMQHYNUDJRQ�GHRYPHQRa�DXMWZ
Q�NDL��L-NHWHXYZQ�DMSLHYQDL�NDL��K-PD
a�HMD
Q��HLM�GH��ERXYORQWDL�WL�FUKVWR�Q�HMUJDYVDVTDL��WRX�a�DMSDYJRQWDYa�PH�ITDYVDL�NDL��WK�Q�NHIDOK�Q�DXMWRX�a�WK�Q�HMPK�Q�DMSRWHPHL
Q�KM[LYRXQ��NDL��WRLDX
WD�ERZ
QWRa��Z-a�L>VDVLQ�RL-�NRLQZQRLY�PRX�NDL��PHYWRFRL�SDYQWZQ�JHQRYPHQRL��DMQLYVWDVDQ�SUR�a�ELYDQ��NDMJZ��PH�Q�SDUK
ND�HMPDXWR�Q�X^SWLRQ�HLMa�WRX>GDIRa��RL`�GH��GLDODERYQWHa�FHLUZ
Q�NDL��SRGZ
Q�VXYURQWHa�HM[KYJDJRQ����������HMSKNRORXYTRXQ�GHY�PRL�RL-�WRXYWZQ�SDYQWZQ�PDYUWXUHa��*DYL!Ra�)DX
VWRa�3HYWURa�3DX
ORa��RL`�NDL��X-SRODERYQWHa�PH�IRUDYGKQ�HM[KYJDJRQ�WRX
�SROLFQLYRX�NDL��R>QZ��JXPQZ
��HMSLELEDYVDQWHa�DMSKYJDJRQÚÚ��WDX
WD�SHUL��H-DXWRX
�R-�'LRQXYVLRa����������w2�G��DXMWR�a�HMQ�HMSLVWROK
��WK
��SUR�a�)DYELRQ���$QWLRFHYZQ�HMSLYVNRSRQ��WZ
Q�NDWD��'HYNLRQ�PDUWXUKVDYQWZQ�HMQ��$OH[DQGUHLYD��WRX�a�DMJZ
QDa�WRX
WRQ�L-VWRUHL
�WR�Q�WURYSRQ��ÚÚRXMN�DMSR��WRX
�EDVLOLNRX
�SURVWDYJPDWRa�R-�GLZJPR�a�SDU��K-PL
Q�K>U[DWR��DMOOD��JD�U�R^ORQ�HMQLDXWR�Q�SURXYODEHQ��NDL��ITDYVDa�R-�NDNZ
Q�WK
��SRYOHL�WDXYWK��PDYQWLa�NDL��SRLKWKYa��R^VWLa
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�HMNHL
QRa�K?Q��HMNLYQKVHQ�NDL��SDUZYUPKVHQ�NDT��K-PZ
Q�WD��SOKYTK�WZ
Q�HMTQZ
Q��HLMa�WK�Q�HMSLFZYULRQ�DXMWRX
�GHLVLGDLPRQLYDQ�DMQDU��ULSLYVDa����������RL`�G��HMUHTLVTHYQWHa�X-S��DXMWRX
�NDL��SDYVKa�HM[RXVLYDa�HLMa�DMQRVLRXUJLYDQ�ODERYPHQRL��PRYQKQ�HXMVHYEHLDQ�WK�Q�TUK�VNHLYDQ�WZ
Q�GDLPRYQZQ�WDXYWKQ�X-SHYODERQ��WR��NDT��K-PZ
Q�IRQD
Q����������SUZ
WRQ�RX?Q�SUHVEXYWKQ��0KWUD
Q�RMQRYPDWL��VXQDU��SDYVDQWHa�NDL��NHOHXYVDQWHa�D>THD�OHYJHLQ�U-KYPDWD��PK��SHLTRYPHQRQ��[XYORLa�WH�SDLYRQWHa�WR��VZ
PD�NDL��NDODYPRLa�RM[HYVLQ�WR��SURYVZSRQ�NDL��WRX�a�RMITDOPRX�a�NHQWRX
QWHa��DMJDJRYQWHa�HLMa�WR��SURDYVWHLRQ��NDWHOLTRERYOKVDQ����������HL?WD�SLVWK�Q�JXQDL
ND��.RL"QWDQ�NDORX��PHYQKQ��HMSL��WR��HLMGZOHL
RQ�DMJDJRYQWHa��KMQDYJND]RQ�SURVNXQHL
Q��DMSRVWUHIRPHYQKQ�GH��NDL��EGHOXWWRPHYQKQ�HMNGKYVDQWHa�WZ
Q�SRGZ
Q�GLD��SDYVKa�WK
a�SRYOHZa�NDWD��WRX
�WUDFHYRa�OLTRVWUZYWRX�VXYURQWHa�SURVDUDVVRPHYQKQ�WRL
a�PXOLDLYRLa�OLYTRLa��D^PD�NDL��PDVWLJRX
QWHa��HMSL��WR�Q�DXMWR�Q�DMJDJRYQWHa�NDWHYOHXVDQ�WRYSRQ����������ÚÚHL?T��R-PRTXPDGR�Q�D^SDQWHa�Z^UPKVDQ�HMSL��WD�a�WZ
Q�THRVH��EZ
Q�RLMNLYDa��NDL��RX`a�HMJQZYUL]RQ�H^NDVWRL�JHLWQLZ
QWDa��HMSHLVSH��VRYQWHa�K?JRQ�HMVXYOZQ�WH�NDL��GLKYUSD]RQ��WD��PH�Q�WLPLZYWHUD�WZ
Q�NHLPKOLYZQ�QRVIL]RYPHQRL��WD��GH��HXMWHOHYVWHUD�NDL��R^VD�HMN�[XYOZQ�HMSHSRLYKWR��GLDUULSWRX
QWHa�NDL��NDWDNDYRQWHa�HMQ�WDL
a�R-GRL
a�H-DOZNXLYDa�X-SR��SROHPLYZQ�SRYOHZa�SDUHL
FRQ�THYDQ����������HM[HYNOLQRQ�GH��NDL��X-SDQHFZYURXQ�RL-�DMGHOIRL��NDL��WK�Q�D-USDJK�Q�WZ
Q�X-SDUFRYQWZQ�R-PRLYZa�HMNHLYQRLa�RL_a�NDL��3DX
ORa�HMPDUWXYUKVHQ��PHWD��FDUD
a�SURVHGHY[DQWR��NDL��RXMN�RL?G��HL>�WLa��SOK�Q�HLM�PKY�SRXY�WLa�HL_a�HMPSHVZYQ��PHYFUL�JH�WRXYWRX�WR�Q�NXYULRQ�KMUQKYVDWR����������ÚÚDMOOD��NDL��WK�Q�TDXPDVLZWDYWKQ�WRYWH�SDUTHYQRQ�SUHV��EX
WLQ��$SROOZQLYDQ�GLDODERYQWHa��WRX�a�PH�Q�RMGRYQWDa�D^SDQ��WDa�NRYSWRQWHa�WD�a�VLDJRYQDa�HM[KYODVDQ��SXUD�Q�GH��QKYVDQWHa�SUR��WK
a�SRYOHZa�]Z
VDQ�KMSHLYORXQ�NDWDNDXYVHLQ��HLM�PK��VXQH��NIZQKYVHLHQ�DXMWRL
a�WD��WK
a�DMVHEHLYDa�NKUXYJPDWD��K`�GH��X-SRSDUDLWKVDPHYQK�EUDFX��NDL��DMQHTHL
VD��VXQWRYQZa�HMSKYGK�
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�VHQ�HLMa�WR��SX
U��NDL��NDWDSHYIOHNWDL����������6HUDSLYZQDY�WH�NDWDODERYQWHa�HMIHYVWLRQ��VNOKUDL
a�EDVDYQRLa�DLMNLVDYPHQRL�NDL��SDYQWD�WD��D>UTUD�GLDNODYVDQWHa��DMSR��WRX
�X-SHUZY�RX�SUKQK
�NDWHYUUL\DQ��ÚÚRXMGHPLYD�GH��R-GRYa��RXM�OHZIRYURa��RXM�VWHQZSR�a�K-PL
Q�EDYVLPRa�K?Q��RXM�QXYNWZU��RXM�PHT��K-PHYUDQ��DMHL��NDL��SDQWDFRX
�SDYQWZQ�NHNUDJRYWZQ��HLM�PK��WD��GXYVIKPDY�WLa�DMQXPQRLYK�U-KYPDWD��WRX
WRQ�HXMTHYZa�GHL
Q�VXYUHVTDLY�WH�NDL��SLYPSUDVTDL����������NDL��WDX
WD�HMSL��SROX��PH�Q�WRX
WRQ�K>NPDVHQ�WR�Q�WURYSRQ��GLDGH[DPHYQK�GH��WRX�a�DMTOLYRXa�K-�VWDYVLa�NDL��SRYOHPRa�HMPIXYOLRa�WK�Q�NDT��K-PZ
Q�ZMPRYWKWD�SUR�a�DMOOKYORXa�DXMWZ
Q�H>WUH\HQ��NDL��VPLNUR�Q�PH�Q�SURVDQHSQHXYVDPHQ��DMVFROLYDQ�WRX
�SUR�a�K-PD
a�TXPRX
�ODERYQWZQ��HXMTHYZa�GH��K-�WK
a�EDVLOHLYDa�HMNHLYQKa�WK
a�HXMPHQHVWHYUDa�K-PL
Q�PHWDEROK��GLKYJJHOWDL��NDL��SROX�a�R-�WK
a�HMI��K-PD
a�DMSHLOK
a�IRYERa�DMQHWHLYQHWR�����������ÚÚNDL��GK��NDL��SDUK
Q�WR��SURYVWDJPD��DXMWR��VFHGR�Q�HMNHL
QR�RL_RQ�WR��SURUUKTH�Q�X-SR��WRX
�NXULYRX�K-PZ
Q�SDUD��EUDFX��WR��IREHUZYWDWRQ��Z-a��HLM�GXQDWRYQ��VNDQGDOLYVDL�NDL��WRX�a�HMNOHNWRXYa�����������SOK�Q�SDYQWHa�JH�NDWHSWKYFHVDQ��NDL��SROORL��PH�Q�HXMTHYZa�WZ
Q�SHULIDQHVWHYUZQ��RL`�PH�Q�DMSKYQWZQ�GHGLRYWHa��RL-�GH��GKPRVLHXYRQWHa�X-SR��WZ
Q�SUDY[HZQ�K>JRQWR��RL`�GH��X-SR��WZ
Q�DMPI��DXMWRL
a�HMIHLYONRQWR��RMQRPDVWLY����������WH�NDORXYPHQRL�WDL
a�DMQDYJQRLa�NDL��DMQLHYURLa�TXVLYDLa�SURVKY�HVDQ��RL`�PH�Q�ZMFULZ
QWHa�NDL��WUHYPRQWHa��Z^VSHU�RXM�TXYVRQWHa��DMOO��DXMWRL��TXYPDWD�NDL��VIDYJLD�WRL
a�HLMGZYORLa�HMVRYPHQRL��Z-a�X-SR��SROORX
�WRX
�SHULHVWZ
WRa�GKYPRX�FOHXYKQ�DXMWRL
a�HMSLIHYUHVTDL�NDL��GKYORXa�PH�Q�HL?QDL�SUR�a�SDYQWD�GHLORX�a�X-SDYUFRQWDa������������NDL��SUR�a�WR��WHTQDYQDL�NDL��SUR�a�WR��TX
VDL�����������RL`�GHY�WLQHa�H-WRLPRYWHURQ�WRL
a�EZPRL
a�SURVHYWUHFRQ��LMVFXUL]RYPHQRL�WK
��TUDVXYWKWL�WR��PKGH��SURYWHURQ�&ULVWLDQRL��JHJRQHYQDL��SHUL��Z_Q�K-�WRX
�NXULYRX�SURYUUKVLa�DMOKTHVWDYWK�R^WL�GXVNRYOZa
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�VZTKYVRQWDL��WZ
Q�GH��ORLSZ
Q�RL`�PH�Q�HL^SRQWR�WRXYWRLa�H-NDWHYURLa��RL`�GH��H>IHXJRQ�����������RL`�GH��K-OLYVNRQWR��NDL��WRXYWZQ�RL`�PH�Q�D>FUL�GHVPZ
Q�NDL��IXODNK
a�FZUKYVDQWHa��NDL��WLQH�a�NDL��SOHLYRQDa�K-PHYUDa�NDTHLUFTHYQWHa��HL?WD�NDL��SUL�Q�HMSL��GLNDVWKYULRQ�HMOTHL
Q��HM[ZPRYVDQWR��RL`�GH��NDL��EDVDYQRLa�HMSL��SRVR�Q�HMJNDU��WHUKYVDQWHa��SUR�a�WR��H-[K
a�DMSHL
SRQ�����������ÚÚRL-�GH��VWHUURL��NDL��PDNDYULRL�VWX
ORL�WRX
�NXULYRX�NUDWDLZTHYQWHa�X-S��DXMWRX
�NDL��WK
a�LMVFXUD
a�HMQ�DXMWRL
a�SLYVWHZa�DM[LYDQ�NDL��DMQDYORJRQ�GXYQDPLQ�NDL��NDUWHULYDQ�ODERYQ��WHa��TDXPDVWRL��JHJRYQDVLQ�DXMWRX
�WK
a�EDVLOHLYDa�PDYUWXUHa�����������Z_Q�SUZ
WRa��,RXOLDQRYa��D>QTUZSRa�SRGDJURYa��PK��VWK
QDL��PK��EDGLYVDL�GXQDYPHQRa��VX�Q�H-WHYURLa�GXYR�WRL
a�IHYURXVLQ�DXMWR�Q�SURVKYFTK��Z_Q�R-�PH�Q�H^WHURa�HXMTX�a�KMUQKYVDWR��R-�G��H^WHURa��.URQLYZQ�RMQRYPDWL��HMSLYNOKQ�GH��(X>QRXa��NDL��DXMWR�a�R-�SUHVEXYWKa��,RXOLDQR�a�R-PRORJKYVDQWHa�WR�Q�NXYULRQ��GLD��SDYVKa�WK
a�SRYOHZa��PHJLYVWKa�RX>VKa�Z-a�L>VWH��NDPKYORLa�HMSRFRXYPHQRL�NDL��PHWHYZURL�PDVWLJRXYPHQRL��WHYORa�DMVEHYVWZ���SHULNHFXPHYQRX�WRX
�GKYPRX�SDQWRYa��NDWHWDYNKVDQ�����������VWUDWLZYWKa�WH�DXMWRL
a�DMSDJR��PHYQRLa�SDUDVWD�a�NDL��WRL
a�HMIXEULY]RXVLQ�HMQDQWLZTHLYa��HMNERKVDYQWZQ�HMNHLYQZQ�SURVDFTHL�a�R-�DMQGUHLRYWDWRa�R-SORPDYFRa�WRX
�THRX
�%KVD
a�NDMQ�WZ
��PHJDYOZ��SROHYPZ��WZ
��SHUL��WK
a�HXMVHEHLYDa�DMULVWHXYVDa��DMSHWPKYTK�WK�Q�NHIDOKYQ�����������NDLY�WLa�H^WHURa��WR��PH�Q�JHYQRa�/LYEXa��WK�Q�GH��SURVKJRULYDQ�D^PD�NDL��WK�Q�HXMORJLYDQ�DMOKTK�a�0DYNDU��SURWURSK
a�DXMWZ
��SROOK
a�X-SR��WRX
�GLNDVWRX
�SUR�a�D>UQKVLQ�JHQRPHYQKa��RXMF�X-SDFTHL�a�]Z
Q�NDWDSHYIOHNWDL���(SLYPDFRYa�WH�PHW��DXMWRX�a�NDL���$OHY[DQGURa�PHWD��SROX�Q�R`Q�H>PHLQDQ�GHVPZ
WDL�FURYQRQ��PXULYDa�GLHQHJNRYQWHa�DMOJKGRYQDa�[XVWK
UDa�PDYVWLJDa���SXUL�Ù�DMVEHYVWZ��NDL��RX_WRL�GLHFXYTKVDQ�����������NDL��VX�Q�DXMWRL
a�JXQDL
NHa�WHYVVDUHa���$PPZQDYULRYQ�WH�D-JLYD�SDUTHYQRa��SDYQX�ILORQHLYNZa�DXMWK�Q�HMSL��SOHL
VWRQ�WRX
�GLNDVWRX
�EDVDQLYVDQWRa��D^WH�SURDSRIKQDPHYQKQ�R^WL�PKGH�Q�Z_Q�HMNHL
QRa�NHOHXYRL
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�ITHYJ[HWDL��DMOKTHXYVDVD�WK�Q�HMSDJJHOLYDQ��DMSKYFTK��DL-�GH��ORLSDLY��K-�VHPQRWDYWK�SUHVEX
WLa�0HUNRXULYD�NDL��K-�SROXYSDLa�PHYQ��RXMF�X-SH�U�WR�Q�NXYULRQ�GH��DMJDSKYVDVD�WD��WHYNQD�'LRQXVLYD��NDWDLGHVTHYQWRa�HLMa�DMQKYQXWRQ�H>WL�EDVDQLY]HLQ�NDL��X-SR��JXQDLNZ
Q�K-WWD
VTDL�WRX
�K-JHPRYQRa��VLGKYUZ��WHTQD
VLQ��PKNHYWL�EDVDYQZQ�����������SHL
UDQ�ODERX
VDL��WD�a�JD�U�X-SH�U�SDVZ
Q�K-�SURYPDFRa��$PPZQDYULRQ�DMQHGHYGHNWR�����������ÚÚ¾+UZQ�GH��NDL���$WK�U�NDL���,VLYGZURa�$LMJXYSWLRL�NDL��VX�Q�DXMWRL
a�SDLGDYULRQ�Z-a�SHQWHNDLGHNDHYWKa�R-�'LRYV��NRURa�SDUHGRYTKVDQ��NDL��SUZ
WRQ�WR��PHLUDYNLRQ�ORYJRLa�WH�DMSDWD
Q�Z-a�HXMSDUDYJZJRQ�NDL��EDVDYQRLa�NDWDQDJNDY]HLQ�Z-a�HXMHYQGRWRQ�SHLUZPHYQRX��RX>W��HMSHLYVTK�RX>W��HL?[HQ�R-�'LRYVNRURa�����������WRX�a�GH��ORLSRX�a�DMJULZYWDWD�NDWD[KYQDa��HMJNDUWHUKYVDQ��WDa�SXUL��NDL��WRXYWRXa�H>GZNHQ��WR�Q�GH��'LRYVNRURQ�HMOODPSUXQDY��PHQRYQ�WH�GKPRVLYD��NDL��VRIZYWDWD�SUR�a�WD�a�LMGLYDa�SHXYVHLa�DMSRNULQDYPHQRQ�TDXPDYVDa��SDUK
NHQ��X-SHYUTHVLQ�IKYVDa�HLMa�PHWDYQRLDQ�DXMWZ
��GLD��WK�Q�K-OLNLYDQ�HMSLPHWUHL
Q��NDL��QX
Q�R-�THRSUHSHYVWDWRa�VX�Q�K-PL
Q�HMVWLQ�'LRYVNRURa��HLMa�PDNURY��WHURQ�WR�Q�DMJZ
QD�NDL��GLDUNHYVWHURQ�PHLYQDa�WR�Q�D?TORQ�����������ÚÚ1HPHVLYZQ�GHY�WLa��NDMNHL
QRa�$LMJXYSWLRa��HMVXNRIDQWKYTK�PH�Q�Z-a�GK��VXYQRLNRa�OK�VWZ
Q��DMSROXVDYPHQRa�GH��WDXYWKQ�SDUD��WZ
��H-NDWRQWDYUFZ��WK�Q�DMOORWULZWDYWKQ�GLDEROKYQ��NDWDPKQXTHL�a�Z-a�&ULVWLDQR�a�K_NHQ�GHVPZYWKa�HMSL��WR�Q�K-JRXY��PHQRQ��R-�GH��DMGLNZYWDWRa�GLSODL
a�DXMWR�Q�K@�WRX�a�OK�VWD�a�WDL
a�WH�EDVDYQRLa�NDL��WDL
a�PDYVWL[LQ�OXPKQDYPHQRa��PHWD[X��WZ
Q�OK�VWZ
Q�NDWHYIOH[HQ�WLPKTHYQWD�WR�Q�PDNDYULRQ�WZ
��WRX
�&ULVWRX
�SDUDGHLYJPDWL�����������ÚÚDMTURYRQ�GHY�WL�VXYQWDJPD�VWUDWLZWLNRYQ��À$PPZQ�NDL��=KYQZQ�NDL��3WROHPDL
Ra�NDL���,JJHYQKa�NDL��VX�Q�DXMWRL
a�SUHVEXYWKa�4HRYILORa��HL-VWKYNHLVDQ�SUR��WRX
�GLNDVWKULYRX��NULQRPHYQRX�GKY�WLQRa�Z-a�&ULVWLDQRX
�NDL��SUR�a�D>UQKVLQ�K>GK�U-HYSRQWRa��HMSULYRQWR�RX_WRL�SDUHVWKNRYWHa��NDL��WRL
a�WH�SURVZYSRLa�HMQHYQHXRQ�NDL��WD�a�FHL
UDa�DMQHYWHLQRQ�NDL��VXQHVFKPDWLY]RQWR�WRL
a�VZYPDVLQ�����������HMSLVWURIK
a�GH��SDYQWZQ�SUR�a�DXMWRX�a�JHQRPHYQKa��SULYQ�WLQDa�DXMWZ
Q�D>OOZa�ODEHYVTDL��ITDYVDQWHa�HMSL��WR��EDYTURQ�DMQHY��GUDPRQ��HL?QDL�&ULVWLDQRL��OHYJRQWHa��Z-a�WRYQ�WH�K-JHPRYQD�NDL�
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�WRX�a�VXQHYGURXa�HMPIRYERXa�JHQHYVTDL��NDL��WRX�a�PH�Q�NULQRPHYQRXa�HXMTDUVHVWDYWRXa�HMI��RL_a�SHLYVRQWDL��IDLYQHVTDL��WRX�a�GH��GLNDY]RQWDa�DMSRGHLOLD
Q��NDL��RX_WRL�PH�Q�HMN�GLNDVWKULYZQ�HMQHSRYPSHXVDQ�NDL��KMJDOOLDYVDQWR�WK
��PDUWXULYD���TULDPEHXYRQWRa�DXMWRX�a�HMQGRY[Za�WRX
�THRX
����������ÚÚD>OORL�GH��SOHL
VWRL�NDWD��SRYOHLa�NDL��NZYPDa�X-SR��WZ
Q�HMTQZ
Q�GLHVSDYVTKVDQ��Z_Q�H-QR�a�SDUDGHLYJPDWRa�H^QHNHQ�HMSLPQKVTKYVRPDL���,VFXULYZQ�HMSHWURYSHXHYQ�WLQL�WZ
Q�DMUFRYQWZQ�HMSL��PLVTZ
���WRX
WRQ�R-�PLVTRGRYWKa�HMNHYOHXVHQ�TX
VDL��PK��SHLTRYPHQRQ�X^EUL]HQ��HMPPHYQRQWD�SURHSKODYNL]HQ��X-ILVWDPHYQRX��EDNWKULYDQ�PHJLYVWKQ�ODEZ�Q�GLD��WZ
Q�HMQWHYUZQ�NDL��WZ
Q�VSODYJFQZQ�GLZYVDa��DMSHYNWHLQHQ����������WLY�GHL
�OHYJHLQ�WR��SOK
TRa�WZ
Q�HMQ�HMUKPLYDLa�NDL��R>UHVLQ�SODQKTHYQWZQ��X-SR��OLPRX
�NDL��GLY\Ka�NDL��NUXYRXa�NDL��QRYVZQ�NDL��OK�VWZ
Q�NDL��TKULYZQ�GLHITDUPHYQZQe�Z_Q�RL-�SHULJHQRYPHQRL�WK
a�HMNHLYQZQ�HLMVL�Q�HMNORJK
a�NDL��QLYNKa�PDYUWXUHa��H`Q�GH��NDL��WRXYWZQ�HLMa�GKYOZVLQ�H>UJRQ�SDUDTKYVRPDL����������&DLUKYPZQ�K?Q�X-SHYUJKUZa�WK
a�1HLYORX�NDORXPHYQKa�SRYOHZa�HMSLYVNRSRa��RX_WRa�HLMa�WR���$UDYELRQ�R>URa�D^PD�WK
��VXPELYZ��H-DXWRX
�IXJZYQ��RXMN�HMSDQHOKYOXTHQ��RXMGH��HMGXQKYTKVDQ�LMGHL
Q�RXMNHYWL��NDLYWRL�SROOD��GLHUHXQKVDYPHQRL��RL-�DMGHOIRL��RX>WH�DXMWRX�a�RX>WH�WD��VZYPDWD����������SROORL��GH��RL-�NDW��DXMWR��WR���$UDELNR�Q�R>URa�HM[DQGUDSRGLVTHYQWHa�X-SR��EDUEDYUZQ�6DUDNKQZ
Q��Z_Q�RL`�PH�Q�PRYOLa�HMSL��SROORL
a�FUKYPDVLQ�HMOXWUZYTKVDQ��RL`�GH��PHYFUL�QX
Q�RXMGHYSZ��NDL��WDX
WD�GLH[K
OTRQ�RXM�PDYWKQ��DMGHOIHY��DMOO��L^QD�HLMGK
�a�R^VD�NDL��K-OLYND�GHLQD��SDU��K-PL
Q�VXQHYEK��Z_Q�RL-�PD
OORQ�SHSHLUDPHYQRL�SOHLYRQD�D@Q�HLMGHL
HQÚÚ����������HL?WD�WRXYWRLa�HMSLIHYUHL�PHWD��EUDFHYD�OHYJZQ��ÚÚDXMWRL��WRLYQXQ�RL-�THL
RL�PDYUWXUHa�SDU��K-PL
Q��RL-�QX
Q�WRX
�&ULVWRX
�SDYUHGURL�NDL��WK
a�EDVLOHLYDa�DXMWRX
�NRLQZQRL��NDL��PHYWRFRL�WK
a�NULYVHZa�DXMWRX
�NDL��VXQGLNDY]RQWHa�DXMWZ
���WZ
Q�SDUDSHSWZNRYWZQ�DMGHOIZ
Q�WLQDa�X-SHXTXYQRXa�WRL
a�WZ
Q�TXVLZ
Q�HMJNOKYPDVLQ�JHQRPHYQRXa�SURVHODYERQWR��NDL��WK�Q�HMSLVWURIK�Q�NDL��PHWDYQRLDQ�DXMWZ
Q�LMGRYQWHa�GHNWKYQ�WH�JHQHYVTDL
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�GXQDPHYQKQ�WZ
��PK��ERXORPHYQZ��NDTRYORX�WR�Q�TDYQDWRQ�WRX
�D-PDUWZORX
�Z-a�WK�Q�PHWDYQRLDQ�GRNLPDYVDQWHa��HLMVHGHY[DQWR����������NDL��VXQKYJDJRQ�NDL��VXQHYVWKVDQ�NDL��SURVHXFZ
Q�DXMWRL
a�NDL��H-VWLDYVHZQ�HMNRLQZYQKVDQ��WLY�RX?Q�K-PL
Q��DMGHOIRLY��SHUL��WRXYWZQ�VXPERXOHXYHWHe���������WLY�K-PL
Q�SUDNWHYRQe�VXYP\KIRL�NDL��R-PRJ��QZYPRQHa�DXMWRL
a�NDWDVWZ
PHQ�NDL��WK�Q�NULYVLQ�DXMWZ
Q�NDL��WK�Q�FDYULQ�IXODY[ZPHQ�NDL��WRL
a�HMOHKTHL
VLQ�X-S��DXMWZ
Q�FUKVWHXVZY��PHTD��K@�WK�Q�NULYVLQ�DXMWZ
Q�D>GLNRQ�SRLKVZYPHTD�NDL��GRNLPDVWD�a�DX-WRX�a�WK
a�HMNHLYQZQ�JQZYPKa�HMSLVWKYVZPHQ�NDL��WK�Q�FUKVWRYWKWD�OXSKYVZPHQ�NDL��WK�Q�WDY[LQ�DMQDVNHXDYVZPHQeÚÚ���������7DX
WD�G��HLMNRYWZa�R-�'LRQXYVLRa�SDUDWHYTHLWDL��WR�Q�SHUL��WZ
Q�HM[KVTHQKNRYWZQ�NDWD��WR�Q�WRX
�GLZJPRX
�NDLUR�Q�DMQDNLQZ
Q�ORYJRQ��HMSHLGKYSHU�WK
��NDWD��WRXYWZQ�DMUTHL�a�X-SHUKID��QLYD��1RRXDYWRa��WK
a�w5ZPDLYZQ�HMNNOKVLYDa�SUHVEXYWHURa��Z-a�PKNHYW��RX>VKa�DXMWRL
a�VZWKULYDa�HMOSLYGRa�PKG��HLM�SDYQWD�WD��HLMa�HMSLVWURIK�Q�JQKVLYDQ�NDL��NDTDUD�Q�HM[RPRORYJKVLQ�HMSLWHORL
HQ��LMGLYDa�DL-UHYVHZa�WZ
Q�NDWD��ORJLVPRX
�IXVLYZVLQ�.DTDURX�a���������H-DXWRX�a�DMSRIKQDYQWZQ�DMUFKJR�a�NDTLYVWDWDL����������HMI��Z_��VXQRYGRX�PHJLYVWKa�HMSL��w5ZYPKa�VXJNURWKTHLYVKa�H-[KYNRQWD�PH�Q�WR�Q�DMULTPR�Q�HMSLVNRYSZQ��SOHLRYQZQ�G��H>WL�PD
OORQ�SUHVEXWHYUZQ�WH�NDL��GLDNRYQZQ��LMGLYZa�WH�NDWD��WD�a�ORLSD�a�HMSDUFLYDa�WZ
Q�NDWD��FZYUDQ�SRLPHYQZQ�SHUL��WRX
�SUDNWHYRX�GLDVNH\DPHYQZQ��GRYJPD�SDULYVWDWDL�WRL
a�SD
VLQ��WR�Q�PH�Q�1RRXDYWRQ�D^PD�WRL
a�VX�Q�DXMWZ
��VXQHSDUTHL
VLQ�WRXYa�WH�VXQHXGR��NHL
Q�WK
��PLVDGHYOIZ��NDL��DMSDQTUZSRWDYWK��JQZYPK��WDMQGUR�a�SURDL��URXPHYQRXa�HMQ�DMOORWULYRLa�WK
a�HMNNOKVLYDa�K-JHL
VTDL��WRX�a�GH��WK
��VXPIRUD
��SHULSHSWZNRYWDa�WZ
Q�DMGHOIZ
Q�LMD
VTDL�NDL�����������THUDSHXYHLQ�WRL
a�WK
a�PHWDQRLYDa�IDUPDYNRLa����������K?OTRQ�G��RX?Q�HLMa�K-PD
a�HMSLVWRODL��.RUQKOLYRX�w5ZPDLYZQ�HMSLVNRYSRX�SUR�a�WR�Q�WK
a��$QWLRFHYZQ�HMNNOKVLYDa�)DYELRQ��GKORX
VDL�WD��SHUL��WK
a�w5ZPDLYZQ�VXQRYGRX�NDL��WD��GRY[DQWD�WRL
a�NDWD��WK�Q��,WDOLYDQ�NDL���$IULNK�Q�NDL��WD�a�DXMWRYTL�FZYUDa��NDL��D>OODL�SDYOLQ��w5ZPDL!NK
��IZQK
��VXQWHWDJPHYQDL��.XSULDQRX
�NDL��WZ
Q�D^P��DXMWZ
��NDWD��WK�Q��$IULNKYQ��GL��Z_Q�WR��NDL��DXMWRX�a�VXQHX�
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�GRNHL
Q�WZ
��GHL
Q�WXJFDYQHLQ�HMSLNRXULYDa�WRX�a�SHSHLUDVPHYQRXa�HMQHIDLYQHWR�NDL��WZ
��FUK
QDL�HXMORYJZa�WK
a�NDTROLNK
a�HMNNOKVLYDa�HMNNKYUXNWRQ�SRLKYVDVTDL�WR�Q�WK
a�DL-UHYVHZa�DMUFKJR�Q�SDYQWDa����������WH�R-PRLYZa�WRX�a�VXQDSDJRPHYQRXa�DXMWZ
�����������WDXYWDLa�D>OOK�WLa�HMSLVWROK��VXQK
SWR�WRX
�.RUQKOLYRX�SHUL��WZ
Q�NDWD��WK�Q�VXYQRGRQ�DMUHVDYQWZQ�NDL��SDYOLQ�H-WHYUD�SHUL��WZ
Q�NDWD��1RRXDYWRQ�SUDFTHYQWZQ��DMI��K_a�NDL��PHYUK�SDUDTHYVTDL�RXMGH�Q�D@Q�NZOXYRL��R^SZa�HLMGHL
HQ�WD��NDW��DXMWR�Q�RL-�WK
�GH�HMQWXJFDYQRQWHa�WK
��JUDIK
�����������WR�Q�GK��RX?Q�)DYELRQ�DMQDGLGDYVNZQ�R-SRL
RYa�WLa�R-�1RRXDYWRa�JHJRYQRL�WR�Q�WURYSRQ��DXMWD��GK��WDX
WD�JUDYIHL�R-�.RUQKYOLRa��ÚÚL^QD�GH��JQZ
�a�R^WL�SURYSDODL�RMUHJRYPHQRa�WK
a�HMSLVNRSK
a�R-�TDXPDYVLRa�RX_WRa�NDL��NUXYSWZQ�HMQ�DX-WZ
��WK�Q�SURSHWK
�WDXYWKQ�DXMWRX
�HMSLTXPLYDQ�HMODYQTDQHQ��HMSLNDOXYPPDWL�WK
a�DXMWRX
�DMSRQRLYDa�WZ
��NDW��DMUFD�a�VX�Q�DX-WZ
��WRX�a�R-PRORJKWD�a�HMVFKNHYQDL�FUZYPHQRa��HLMSHL
Q�ERXYORPDL����������0DY[LPRa�SUHVEXY��WHURa�WZ
Q�SDU��K-PL
Q�NDL��2XMUEDQRYa��GL�a�WK�Q�HM[�R-PRORJLYDa�GRY[DQ�DMULYVWKQ�NDUSZVDYPHQRL��6LGRYQLRYa�WH�NDL��.HOHUL
QRa��DMQK�U�R`a�SDYVDa�EDVDYQRXa�GLD��WR�Q�WRX
�THRX
�H>OHRQ�NDUWHULNZY��WDWD�GLHQHYJNDa�NDL��WK
��U-ZYPK��WK
a�DXMWRX
�SLYVWHZa�WR��DMVTHQH�a�WK
a�VDUNR�a�HMSLUUZYVDa��NDWD��NUDYWRa�QHQLYNKNHQ�WR�Q�DMQWLNHLY��PHQRQ��RX_WRL�GK��RX?Q�RL-�D>QGUHa�NDWDQRKYVDQWHa�DXMWR�Q�NDL��NDWDIZUDYVDQWHa�WK�Q�HMQ�DXMWZ
��SDQRXUJLYDQ�WH�NDL��SDOLPEROLYDQ�WDYa�WH�HMSLRUNLYDa�NDL��WD�a�\HXGRORJLYDa�NDL��WK�Q�DMNRLQZQKVLYDQ����������DXMWRX
�NDL��OXNRILOLYDQ��HMSDQK
OTRQ�HLMa�WK�Q�D-JLYDQ�HMNNOKVLYDQ��NDL��D^SDQWD�DXMWRX
�WD��WHFQDYVPDWD�NDL��SRQKUHXYPDWD��D`�HMN�SROORX
�H>FZQ�HMQ�H-DXWZ
��X-SHVWHYOOHWR��SDURYQWZQ�L-NDQZ
Q�WRX
WR�PH�Q�HMSLVNRYSZQ�WRX
WR�GH��SUHVEXWHYUZQ�NDL��ODL!NZ
Q�DMQGUZ
Q�SDPSRYOOZQ��HM[KYJJHLODQ��DMSRGXURYPHQRL�NDL��PHWDJL��QZYVNRQWHa�HMI��RL_a�SHLVTHYQWHa�WZ
��GROHUZ
��NDL��NDNRKYTHL�TKULYZ��SUR�a�RMOLYJRQ�FURYQRQ�WK
a�HMNNOKVLYDa�DMSHOHLYITKVDQÚÚ����������HL?WD�PHWD��EUDFHYD�IKVLYQ��ÚÚDMPKYFDQRQ�R^VKQ��DMJDSKWH��DMGHOIHY��WURSK�Q�NDL��PHWDEROK�Q
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�HMQ�EUDFHL
�NDLUZ
��HMTHDVDYPHTD�HMS��DXMWRX
�JHJHQKPHYQKQ��R-�JDYU�WRL�ODPSURYWDWRa�NDL��GL��R^UNZQ�IREHUZ
Q�WLQZQ�SLVWRXYPHQRa�WR��PKG��R^OZa�HMSLVNRSK
a�RMUHYJHVTDL��DLMIQLYGLRQ�HMSLYVNRSRa�Z^VSHU�HMN�PDJJDYQRX�WLQR�a�HLMa�WR��PHYVRQ�U-LIHL�a�DMQDIDLYQHWDL����������RX_WRa�JDYU�WRL�R-�GRJPDWLVWKYa��R-�WK
a�HMNNOKVLDVWLNK
a�HMSLVWKYPKa�X-SHUDVSLVWKYa��R-SKQLYND�SDUDVSD
VTDLY�WH�NDL��X-IDUSDY]HLQ�WK�Q�PK��GRTHL
VDQ�DXMWZ
��D>QZTHQ�HMSLVNRSK�Q�HMSHFHLYUHL��GXYR�H-DXWZ
��NRLQZQRXYa��DMSHJQZNRYWDa�WK
a�H-DXWZ
Q�VZWKULYDa��HMSHOHY[DWR��Z-a�D@Q�HLMa�EUDFXY�WL�PHYURa�NDL��HMODYFLVWRQ�WK
a��,WDOLYDa�DMSRVWHLYOK��NDMNHL
THQ�HMSLVNRYSRXa�WUHL
a��DMQTUZY��SRXa�DMJURLYNRXa�NDL��D-SORXVWDYWRXa��SODVWK
��WLQL�HMSLFHLUKYVHL�HM[DSDWKYVK���GLDEHEDLRXYPHQRa�NDL��GLLVFXUL]RYPHQRa�GHL
Q�DXMWRX�a�HMQ�WDYFHL�SDUDJHQHYVTDL�HLMa�w5ZYPKQ��Z-a�GK
THQ�SD
VD�K^WLa����������GKYSRWH�RX?Q�GLFRVWDVLYD�JHJRQXL
D�VX�Q�NDL��H-WHYURLa�HMSLVNRYSRLa�NDL��DXMWZ
Q�PHVLWHXRYQWZQ�GLDOXTK
�����������RX`a�SDUDJHQRPHYQRXa��D^WH�GKY��Z-a�H>ITKPHQ�OHYJRQWHa��DMQTUZYSRXa�D-SORXVWHYURXa�SHUL��WD�a�WZ
Q�SRQKUZ
Q�PKFDQDYa�WH�NDL��U-D�GLRXUJLYDa��VXJNOHLVTHYQWDa�X-SRY�WLQZQ�R-PRLYZQ�DXMWZ
��WHWDUDJPHYQZQ�DMQTUZYSZQ��Z^UD��GHNDYWK���PHTXYRQWDa�NDL��NUDLSDOZ
QWDa��PHWD��ELYDa�KMQDYJNDVHQ�HLMNRQLNK
��WLQL�NDL��PDWDLYD��FHLUHSLTHVLYD��HMSLVNRSK�Q�DXMWZ
��GRX
QDL��K`Q�HMQHYGUD��NDL��SDQRXUJLYD���PK��HMSLEDYOORXVDQ�DXMWZ
���HMNGLNHL
�����������HM[�Z_Q�HL_a�PHW��RXM�SROX��HMSDQK
OTHQ�HLMa�WK�Q�HMNNOKVLYDQ��DMSRGXURYPHQRa�NDL��HM[RPRORJRXY��PHQRa�WR��H-DXWRX
�D-PDYUWKPD��Z_��NDL��HMNRLQZQKYVDPHQ�ODL!NZ
���X-SH�U�DXMWRX
�GHKTHYQWRa�SDQWR�a�WRX
�SDURYQWRa�ODRX
��NDL��WZ
Q�ORLSZ
Q�GH��HMSLVNRYSZQ�GLDGRYFRXa�HLMa�WRX�a�WRYSRXa��HMQ�RL_a�K?VDQ��FHLURWRQKYVDQWHa�DMSHVWDYONDPHQ�����������ÚÚR-�HMNGLNKWK�a�RX?Q�WRX
�HXMDJJHOLYRX�RXMN�KMSLYVWDWR�H^QD�HMSLYVNRSRQ�GHL
Q�HL?QDL�HMQ�NDTROLNK
��HMNNOKVLYD���HMQ�K_��RXMN�KMJQRYHL��SZ
a�JDYUe�SUHVEXWHYURXa�HL?QDL�WHVVDUDYNRQWD�H^[��GLDNRYQRXa�H-SWDY��X-SRGLDNRYQRXa�H-SWDY��DMNRORXYTRXa�GXYR�NDL��WHVVDUDYNRQWD��HM[RUNLVWD�a�GH��NDL��DMQDJQZYVWDa�D^PD�SXOZURL
a�GXYR�NDL��SHQWKYNRQWD��FKYUDa�VX�Q�TOLERPHYQRLa�X-SH�U�WD�a�FLOLYDa�SHQWD��NRVLYDa��RX`a�SDYQWDa�K-�WRX
�GHVSRYWRX�FDYULa�NDL��ILODQTUZSLYD�GLDWUHYIHL�
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WR�SOK
TRa�NDL��RX^WZa�DMQDJNDL
RQ�HMQ�WK
��HMNNOKVLYD���GLD��WK
a�WRX
�THRX
�SURQRLYDa�SORXYVLRYa�WH�NDL��SOKTXYZQ�DMULTPR�a�PHWD��PHJLYVWRX�NDL��DMQDULTPKYWRX�ODRX
��DMSR��WK
a�WRLDXYWKa�DMSRJQZYVHZYa�WH�NDL��DMSDJRUHXYVHZa�HMQHYWUH\HYQ�WH�NDL��DMQHNDOHYVDWR�HLMa�WK�Q�HMNNOKVLYDQÚÚ�����������NDL��DX?TLa�PHT��H^WHUD�WRXYWRLa�SURVWLYTKVLQ�WDX
WD��ÚÚIHYUH�GKY��H-[K
a�HL>SZPHQ�WLYVLQ�H>UJRLa�K@�WLYVLQ�SROLWHLYDLa�WHTDUUKNZ�a�DMQWHSRLKYTK�WK
a�HMSLVNRSK
a��D?UDY�JH�GLD��WR��HM[�DMUFK
a�HMQ�WK
��HMNNOKVLYD��DMQHVWUDYITDL�NDL��SROORX�a�DMJZ
QDa�X-SH�U�DXMWK
a�KMJZQLYVTDL�NDL��HMQ�NLQGXYQRLa�SROORL
a�WH�NDL��PHJDYORLa�H^QHND�WK
a�THRVHEHLYDa�JHJRQHYQDLe�DMOO��RXMN�H>VWLQ�����������Z_��JH�DMIRUPK��WRX
�SLVWHX
VDL�JHYJRQHQ�R-�VDWDQD
a��IRLWKYVDa�HLMa�DXMWR�Q�NDL��RLMNKYVDa�HMQ�DXMWZ
��FURYQRQ�L-NDQRYQ��R`a�ERKTRXYPHQRa�X-SR��WZ
Q�HMSRUNLVWZ
Q�QRYVZ��SHULSHVZ�Q�FDOHSK
��NDL��DMSRTDQHL
VTDL�R^VRQ�RXMGHYSZ�QRPL]RYPHQRa��HMQ�DXMWK
��WK
��NOLYQK���RX_�H>NHLWR��SHULFXTHL�a�H>ODEHQ��HL>�JH�FUK��OHYJHLQ�WR�Q�WRLRX
WRQ�HLMOKIHYQDL�����������RXM�PK�Q�RXMGH��WZ
Q�ORLSZ
Q�H>WXFHQ��GLDIXJZ�Q�WK�Q�QRYVRQ��Z_Q�FUK��PHWDODPEDYQHLQ�NDWD��WR�Q�WK
a�HMNNOKVLYDa�NDQRYQD��WRX
�WH�VIUDJLVTK
QDL�X-SR��WRX
�HMSLVNRYSRX��WRXYWZQ�GH��PK��WXFZYQ��SZ
a�D@Q�WRX
�D-JLYRX�SQHXYPDWRa�H>WXFHQeÚÚ����������NDL��SDYOLQ�PHWD��EUDFHYD�IKVLYQ��ÚÚR-�GLD��GHLOLYDQ�NDL��ILOR]ZL"DQ�HMQ�WZ
��NDLUZ
��WK
a�GLZY[HZa�SUHVEXYWHURQ�HL?QDL�H-DXWR�Q�DMUQKVDYPHQRa��DM[LRXYPHQRa�JD�U�NDL��SDUDNDORXYPHQRa�X-SR��WZ
Q�GLDNRYQZQ��L^Q��HM[HOTZ�Q�WRX
�RLMNLYVNRX��HMQ�Z_��NDTHL
U[HQ�H-DXWRYQ��ERKTKYVK��WRL
a�DMGHOIRL
a�R^VD�THYPLa�NDL��R^VD�GXQDWR�Q�SUHVEXWHYUZ��NLQGXQHXYRXVLQ�DMGHOIRL
a�NDL��HMSLNRXULYDa�GHRPHYQRLa�ERKTHL
Q��WRVRX
WRQ�DMSHYVFHQ�WRX
�SHLTDUFK
VDL�SDUDNDORX
VL�WRL
a�GLDNRYQRLa��Z-a�NDL��FDOHSDLYQRQWD�DMSLHYQDL�NDL��DMSDOODYWWHVTDL��PK��JD�U�H>WL�����������ERXYOHVTDL�SUHVEXYWHURa�HL?QDL�H>IK��H-WHYUDa�JD�U�HL?QDL�ILORVRILYDa�HMUDVWKYVÚÚ�����������X-SHUED�a�G��RMOLYJD��WRXYWRLa�SDYOLQ�HMSLIHYUHL�OHYJZQ�
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�ÚÚNDWDOLSZ�Q�JD�U�R-�ODPSUR�a�RX_WRa�WK�Q�HMNNOKVLYDQ�WRX
�THRX
��HMQ�K_��SLVWHXYVDa�NDWK[LZYTK�WRX
�SUHVEXWHULYRX�NDWD��FDYULQ�WRX
�HMSLVNRYSRX�WRX
�HMSLTHYQWRa�DXMWZ
��FHL
UD�HLMa�SUHVEX��WHULYRX�NOK
URQ��R`a�GLDNZOXRYPHQRa�X-SR��SDQWR�a�WRX
�NOKYURX��DMOOD��NDL��ODL!NZ
Q�SROOZ
Q��HMSHL��PK��HM[R�Q�K?Q�WR�Q�HMQ�NOLYQK��GLD��QRYVRQ�SHULFXTHYQWD��Z^VSHU�NDL��RX_WRa��HLMa�NOK
URYQ�WLQD�JHQHYVTDL��KM[LYZVHQ�VXJFZUKTK
QDL�DXMWZ
��WRX
WRQ�PRYQRQ�FHLURWRQK
VDLÚÚ�����������HL?W��D>OOR�WL�WRXYWRLa�FHLYULVWRQ�SURVWLYTKVLQ�WZ
Q�WRX
�DMQGUR�a�DMWRSKPDYWZQ��OHYJZQ�RX^WZa��ÚÚSRLKYVDa�JD�U�WD�a�SURVIRUD�a�NDL��GLDQHYPZQ�H-NDYVWZ��WR�����������PHYURa�NDL��HMSLGLGRX�a�WRX
WR��RMPQXYHLQ�DMQWL��WRX
�HXMORJHL
Q�WRX�a�WDODLSZYURXa�DMQTUZYSRXa�DMQDJNDY]HL��NDWHYFZQ�DMPIRWHYUDLa�WDL
a�FHUVL��WD�a�WRX
�ODERYQWRa�NDL��PK��DMILHLYa��H>VW��D@Q�RMPQXYRQWHa�HL>SZVLQ�WDX
WD��WRL
a�JD�U�HMNHLYQRX�FUKYVRPDL�ORYJRLV���ÚÚR>PRVRYQ�PRL�NDWD��WRX
�DL^PDWRa�NDL��WRX
�VZYPDWRa�WRX
�NXULYRX�K-PZ
Q��,KVRX
�&ULVWRX
�PKGHYSRWHY�PH�NDWDOLSHL
Q�����������NDL��HMSLVWUHY\DL�SUR�a�.RUQKYOLRQÚÚ�����������NDL��R-�D>TOLRa�D>QTUZSRa�RXM�SURYWHURQ�JHXYHWDL��HLM�PK��SURYWHURQ�DX-WZ
��NDWDUDYVDLWR��NDL��DMQWL��WRX
�HLMSHL
Q�ODPEDYQRQWD�WR�Q�D>UWRQ�HMNHL
QRQ�WR��DMPKYQ��ÚÚRXMN�HMSDQKY[Z�SUR�a�.RUQKYOLRQÚÚ�OHYJHLÚÚ�����������NDL��PHT��H^WHUD�SDYOLQ�WDX
WDY�IKVLQ��ÚÚK>GK�GH��L>VTL�JHJXPQZ
VTDL�NDL��H>UKPRQ�JHJRQHYQDL��NDWD��OLPSDQRYQWZQ�DXMWR�Q�NDT��K-PHYUDQ�H-NDYVWKQ�WZ
Q�DMGHOIZ
Q�NDL��HLMa�WK�Q�HMNNOKVLYDQ�HMSDQHUFRPHYQZQ��R`Q�NDL��0ZVK
a��R-�PDNDYULRa�PDYUWXa��R-�SDU��K-PL
Q�H>QDJFRa�PDUWXUKYVDa�NDOKYQ�WLQD�NDL��TDXPDVWK�Q�PDUWXULYDQ��H>WL�Z@Q�HMQ�NRYVPZ���NDWLGZ�Q�DXMWRX
�WK�Q�TUDVXYWKWD�NDL��WK�Q�DMSRYQRLDQ��DMNRLQZYQKWRQ�HMSRLYKVHQ�VX�Q�WRL
a�SHYQWH�SUHVEXWHYURLa�WRL
a�D^PD�DXMWZ
��DMSRVFLYVDVLQ�H-DXWRX�a�WK
a�HMNNOKVLYDVÚÚ�����������NDL��HMSL��WHYOHL�GH��WK
a�HMSLVWROK
a�WZ
Q�HMSL��WK
a�w5ZYPKa�SDUDJHQRPHYQZQ�HMSLVNRYSZQ�WK
a�WH�WRX
�1RRXDYWRX�NDWHJQZ��NRYWZQ�DMEHOWKULYDa�NDWDYORJRQ�SHSRLYKWDL��R-PRX
�WDY�WH�RMQRYPDWD�NDL��K_a�R-�NDTHL
a�DXMWZ
Q�SURKJHL
WR�SDURLNLYDa��HMSLVKPDLQRYPHQRa�
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Q�WH�PK��SDUDJHQRPHYQZQ�PH�Q�HMSL��WK
a�w5ZYPKa��VXQHXGRNKVDYQWZQ�GH��GLD��JUDPPDYWZQ�WK
��WZ
Q�SURHLUKPHYQZQ�\KYIZ��WD�a�SURVKJRULYDa�R-PRX
�NDL��WD�a�SRYOHLa��R^THQ�H^NDVWRa�R-UPZYPHQRa�HMSHYVWHOOHQ��PQKPRQHXYHL��WDX
WD�PH�Q�R-�.RUQKYOLRa�)DELYZ���$QWLRFHLYDa�HMSLVNRYSZ��GKOZ
Q�H>JUDIHQ����������WZ
��G��DXMWZ
��WRXYWZ��)DELYZ���X-SRNDWDNOLQRPHYQZ��SZa�WZ
��VFLYVPDWL��NDL��'LRQXYVLRa�R-�NDW���$OH[DYQGUHLDQ�HMSLVWHLYODa�SROODY�WH�NDL��D>OOD�SHUL��PHWDQRLYDa�HMQ�WRL
a�SUR�a�DXMWR�Q�JUDYPPDVLQ�GLHOTZ�Q�WZ
Q�WH�NDW���$OH[DYQGUHLDQ�H>QDJFRa�WRYWH�PDUWXUKVDYQWZQ�WRX�a�DMJZ
QDa�GLLZYQ��PHWD��WK
a�D>OOKa�L-VWRULYDa�SUD
JPDY�WL�PHVWR�Q�TDXYPDWRa�GLKJHL
WDL��R`�NDL��DXMWR��DMQDJNDL
RQ�WK
�GH�SDUDGRX
QDL�WK
��JUDIK
���RX^WZa�H>FRQ����������ÚÚH`Q�GHY�VRL�WRX
WR�SDUDYGHLJPD�SDU��K-PL
Q�VXPEHEKNR�a�HMNTKYVRPDL��6HUDSLYZQ�WLa�K?Q�SDU��K-PL
Q��SLVWR�a�JHYUZQ��DMPHYPSWZa�PH�Q�WR�Q�SROX�Q�GLDELZYVDa�FURYQRQ��HMQ�GH��WZ
��SHLUDVPZ
��SHVZYQ��RX_WRa�SROODYNLa�HMGHL
WR��NDL��RXMGHL�a�SURVHL
��FHQ�DXMWZ
���NDL��JD�U�HMWHTXYNHL��HMQ�QRYVZ��GH��JHQRYPHQRa��WULZ
Q�H-[K
a�K-PHUZ
Q�D>IZQRa�NDL��DMQDLYVTKWRa�GLHWHYOHVHQ����������EUDFX��GH��DMQDVIKYODa�WK
��WHWDYUWK��SURVHNDOHYVDWR�WR�Q�TXJDWULGRX
Q��NDL���ÚÚPHYFUL�PH�WLYQRa��IKVLYQ��Z?�WHYNQRQ��NDWHYFHWHe�GHYRPDL��VSHXYVDWH��NDLY�PH�TD
WWRQ�DMSROXYVDWH��WZ
Q�SUHVEXWHYUZQ�PRLY�WLQD�NDYOHVRQÚÚ��NDL��WDX
WD�HLMSZYQ��SDYOLQ�K?Q�D>IZQRa����������H>GUDPHQ�R-�SDL
a�HMSL��WR�Q�SUHVEXYWHURQ��QX�[�GH��K?Q��NDMNHL
QRa�KMVTHYQHL��DMILNHYVTDL�PH�Q�RXMN�HMGXQKYTK��HMQWROK
a�GH��X-S��HMPRX
�GHGRPHYQKa�WRX�a�DMSDOODWWRPHYQRXa�WRX
�ELYRX��HLM�GHYRLQWR��NDL��PDYOLVWD�HLM�NDL��SURYWHURQ�L-NHWHXYVDQWHa�WXYFRLHQ��DMILYHVTDL��L^Q��HXMHYOSLGHa�DMSDOODYWWZQWDL��EUDFX��WK
a�HXMFDULVWLYDa�H>GZNHQ�WZ
��SDLGDULYZ���DMSREUHY[DL�NHOHXYVDa�NDL��WZ
��SUHVEXYWK��NDWD��WRX
�VWRYPDWRa�HMSLVWDY[DL����������HMSDQK
��NHQ�R-�SDL
a�IHYUZQ��HMJJXYa�WH�JHQRPHYQRX��SUL�Q�HLMVHOTHL
Q��DMQHQHYJNDa�SDYOLQ�R-�6HUDSLYZQ��ÚÚK_NHa��H>IK��WHYNQRQe�NDL��R-�PH�Q�SUHVEXYWHURa�HMOTHL
Q�RXMN�KMGXQKYTK��VX��GH��SRLYKVRQ�WDFHYZa
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�WR��SURVWDFTH�Q�NDL��DMSDYOODWWHY�PHÚÚ��DMSHYEUH[HQ�R-�SDL
a�NDL��D^PD�WH�HMQHYFHHQ�WZ
��VWRYPDWL�NDL��PLNUR�Q�HMNHL
QRa�NDWDEURFTLYVDa�HXMTHYZa�DMSHYGZNHQ�WR��SQHX
PD����������D?U��RXMN�HMQDUJZ
a�GLHWKUKYTK�NDL��SDUHYPHLQHQ��H^Za�OXTK
��NDL��WK
a�D-PDUWLYDa�HM[DOHLITHLYVKa�HMSL��SROORL
a�RL_a�H>SUD[HQ�NDORL
a�R-PRORJKTK
QDL�GXQKTK
�eÚÚ�WDX
WD�R-�'LRQXYVLRa����������À,GZPHQ�G��R-�DXMWR�a�R-SRL
D�NDL��WZ
��1RRXDYWZ��GLHFDYUD[HQ��WDUDYWWRQWL�WKQLNDYGH�WK�Q�w5ZPDLYZQ�DMGHOIRYWKWD��HMSHLGK��RX?Q�WK
a�DMSRVWDVLYDa�NDL��WRX
�VFLYVPDWRa�SURYIDVLQ�HMSRLHL
WR�WZ
Q�DMGHOIZ
Q�WLQDa��Z-a�GK��SUR�a�DXMWZ
Q�HMSL��WRX
W��HMOTHL
Q�HMNEHELDVPHYQRa��R^UD�WLYQD�WURYSRQ�DXMWZ
��JUDYIHL��ÚÚ'LRQXYVLRa�1RRXDWLDQZ
��DMGHOIZ
��FDLYUHLQ��HLM�D>NZQ��Z-a�IKY�a��K>FTKa��GHLY[HLa�DMQDFZUKYVDa�H-NZYQ��H>GHL�PH�Q�JD�U�NDL��SD
Q�R^WL�RX?Q�SDTHL
Q�X-SH�U�WRX
�PK��GLDNRY\DL�WK�Q�HMNNOKVLYDQ�WRX
�THRX
��NDL��K?Q�RXMN�DMGR[RWHYUD�WK
a�H^QHNHQ�WRX
�PK��HLMGZORODWUK
VDL����������JLQRPHYQKa�K-�H^QHNHQ�WRX
�PK��VFLYVDL�PDUWXULYD��NDW��HMPH��GH��NDL��PHLY]ZQ��HMNHL
�PH�Q�JD�U�X-SH�U�PLD
a�WLa�WK
a�H-DXWRX
�\XFK
a��HMQWDX
TD�GH��X-SH�U�R^OKa�WK
a�HMNNOKVLYDa�PDUWXUHL
��NDL��QX
Q�GH��HLM�SHLYVDLa�K@�ELDYVDLR�WRX�a�DMGHOIRX�a�HLMa�R-PRYQRLDQ�HMOTHL
Q��PHL
]RQ�H>VWDL�VRL�WRX
�VIDYOPDWRa�WR��NDWRYUTZPD��NDL��WR��PH�Q�RXM�ORJLVTKYVHWDL��WR��GH��HMSDLQHTKYVHWDL��HLM�GH��DMSHLTRXYQWZQ�DMGXQDWRLYKa��VZY�]ZQ�VZ
�]H�WK�Q�VHDXWRX
�\XFKYQ��HMUUZ
VTDLY�VH��HMFRYPHQRQ�WK
a�HLMUKYQKa�HMQ�NXULYZ���HX>FRPDLÚÚ����������7DX
WD�NDL��SUR�a�WR�Q�1RRXDYWRQ��JUDYIHL�GH��NDL��WRL
a�NDW��$L>JXSWRQ�HMSLVWROK�Q�SHUL��PHWDQRLYDa��HMQ�K_��WD��GRY[DQWD�DXMWZ
��SHUL��WZ
Q�X-SRSHSWZNRYWZQ�SDUDWHYTHLWDL��WDY[HLa�SDUDSWZPDYWZQ�GLDJUDY\Da����������NDL��SUR�a�.RYOZQD��WK
a�w(UPRXSROLWZ
Q�GH��SDURLNLYDa�HMSLYVNRSRa�K?Q�RX_WRV��LMGLYD�WLa�SHUL��PHWDQRLYDa�DXMWRX
�IHYUHWDL�JUDIK��NDL��D>OOK�HMSLVWUHSWLNK��SUR�a�WR��NDW���$OH[DYQGUHLDQ�DXMWRX
�SRLYPQLRQ��HMQ�WRXYWRLa�HMVWL�Q�NDL��K-�SHUL��PDUWXULYRX�SUR�a�WR�Q��:ULJHYQKQ�JUDIHL
VD��NDL��WRL
a�NDWD��/DRGLYNHLDQ�DMGHOIRL
a��Z_Q�SURL"VWDWR�4KOXPLYGUKa�HMSLYVNRSRa��NDL��WRL
a�NDWD���$UPHQLYDQ�Z-VDXYWZa�SHUL��PHWDQRLYDa�HMSLVWHYOOHL��Z_Q�HMSHVNRYSHXHQ�0HURX]DYQKa�
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���������SUR�a�D^SDVL�WRXYWRLa�NDL��.RUQKOLYZ��WZ
��NDWD��w5ZYPKQ�JUDYIHL��GH[DYPHQRa�DXMWRX
�WK�Q�NDWD��WRX
�1RRXDYWRX�HMSLVWROKYQ��Z_��NDL��VKPDLYQHL�GKOZ
Q�H-DXWR�Q�SDUDNHNOK
VTDL�X-SRY�WH�w(OHYQRX�WRX
�HMQ�7DUVZ
��WK
a�.LOLNLYDa�HMSLVNRYSRX�NDL��WZ
Q�ORLSZ
Q�WZ
Q�VX�Q�DXMWZ
��)LUPLOLDQRX
�WH�WRX
�HMQ�.DSSDGRNLYD��NDL��WRX
�NDWD��3DODLVWLYQKQ�4HRNWLYVWRX��Z-a�D@Q�HMSL��WK�Q�VXYQRGRQ�DMSDQWKYVRL�WK�Q�NDWD���$QWLRYFHLDQ��H>QTD�WRX
�1RRXDYWRX�NUDWXYQHLQ�WLQH�a�HMQHFHLYURXQ�WR��VFLYVPD����������SUR�a�WRXYWRLa�HMSLVWHYOOHL�PKQXTK
QDL�DXMWZ
��)DYELRQ�PH�Q�NHNRLPK
VTDL��'KPKWULDQR�Q�GH��GLDYGRFRQ�HMNHLYQRX�WK
a�NDW���$QWLRYFHLDQ�HMSLVNRSK
a�NDTHVWDYQDL��JUDYIHL�GH��NDL��SHUL��WRX
�HMQ�w,HURVROXYPRLa�DXMWRL
a�U-KYPDVLQ�IDYVNZQ��ÚÚR-�PH�Q�JD�U�TDXPDYVLRa��$OHY[DQGURa�HMQ�IURXUD
��JHQRYPHQRa��PDNDULYZa�DMQHSDXYVDWRÚÚ����������H-[K
a�WDXYWK��NDL��H-WHYUD�WLa�HMSLVWROK��WRL
a�HMQ�w5ZYPK��WRX
�'LRQXVLYRX�IHYUHWDL�GLDNRQLNK��GLD��w,SSROXYWRX��WRL
a�DXMWRL
a�GH��D>OOKQ�SHUL��HLMUKYQKa�GLDWXSRX
WDL��NDL��Z-VDXYWZa�SHUL��PHWDQRLYDa��NDL��DX?�SDYOLQ�D>OOKQ�WRL
a�HMNHL
VH�R-PRORJKWDL
a��H>WL�WK
��WRX
�1RRXDYWRX�VXPIHURPHYQRLa�JQZYPK���WRL
a�GH��DXMWRL
a�WRXYWRLa�H-WHYUDa�GXYR��PHWDTHPHYQRLa�HMSL��WK�Q�HMNNOKVLYDQ��HMSLVWHYOOHL��NDL��D>OORLa�GH��SOHLYRVLQ�R-PRLYZa�GLD��JUDPPDYWZQ�R-PLOKYVDa��SRLNLYODa�WRL
a�H>WL�QX
Q�VSRXGK�Q�SHUL��WRX�a�ORYJRXa�DXMWRX
�SRLRXPHYQRLa�NDWDOHYORLSHQ�ZMIHOHLYDa�



(XVHELXV��+LVWRULD�HFFOHVLDVWLFD

���

%,%/,21�=
���3LQ���W����7DYGH�NDL��K-�H-EGRYPK�SHULHYFHL�ELYEORa�WK
a�HMNNOKVLDVWLNK
a�L-VWRULYDa���3LQ������$�3HUL��WK
a�'HNLYRX�NDL��*DYOORX�NDNRWURSLYDa��%�2L-�NDWD��WRXYVGH�w5ZPDLYZQ�HMSLYVNRSRL��*�¾2SZa�.XSULDQR�a�D^PD�WRL
a�NDW��DXMWR�Q�HMSLVNRYSRLa�WRX�a�HM[�DL-UHWLNK
a�SODYQKa�HMSLVWUHYIRQWDa�ORXWUZ
��GHL
Q�NDTDLYUHLQ�SUZ
WRa�HMGRJPDYWLVHQ��'�w2SRYVDa�SHUL��WRXYWRX�'LRQXYVLRa�VXQHYWD[HQ�HMSLVWRODYa��(�3HUL��WK
a�PHWD��WR�Q�GLZJPR�Q�HLMUKYQKa��}�3HUL��WK
a�NDWD��6DEHYOOLRQ�DL-UHYVHZa��=�3HUL��WK
a�WZ
Q�DL-UHWLNZ
Q�SDPPLDYURX�SODYQKa�NDL��WK
a���3LQ�������THRSRYPSRX�R-UDYVHZa�'LRQXVLYRX�RX_�WH�SDUHLYOKIHQ�HMNNOKVLDVWLNRX
�NDQRYQRa��+�3HUL��WK
a�NDWD��1RRXDYWRQ�H-WHURGR[LYDa��4�3HUL��WRX
�WZ
Q�DL-UHWLNZ
Q�DMTHYRX�EDSWLYVPDWRa��,�3HUL��2XMDOHULDQRX
�NDL��WRX
�NDW��DXMWR�Q�GLZJPRX
��,$�3HUL��WZ
Q�WRYWH�'LRQXVLYZ��NDL��WRL
a�NDW��$L>JXSWRQ�VXPEDYQWZQ����3LQ�������,%�3HUL��WZ
Q�HMQ�.DLVDUHLYD��WK
a�3DODLVWLYQKa�PDUWXUK��VDYQWZQ��,*�3HUL��WK
a�NDWD��*DOOLK
QRQ�HLMUKYQKa����3LQ�������,'�2L-�NDW��HMNHL
QR�VXQKNPDNRYWHa�HMSLYVNRSRL��,(�¾2SZa�NDWD��.DLVDYUHLDQ�0DUL
QRa�HMPDUWXYUKVHQ��,}�w+�NDWD���$VWXYULRQ�L-VWRULYD��,=�3HUL��WZ
Q�NDWD��3DQHDYGD�VKPHLYZQ�WK
a�WRX
�VZWK
URa�K-PZ
Q�PHJDORXUJLYDa��,+�3HUL��WRX
�TURYQRX��,DNZYERX��,4�3HUL��WZ
Q�H-RUWDVWLNZ
Q�'LRQXVLYRX�HMSLVWROZ
Q��H>QTD�NDL��SHUL��WRX
�SDYVFD�NDQRQLY]HL��.�3HUL��WZ
Q�HMQ��$OH[DQGUHLYD��VXPEDYQWZQ��.$�3HUL��WK
a�HMSLVNK\DYVKa�QRYVRX����3LQ�������.%�3HUL��WK
a�*DOOLKYQRX�EDVLOHLYDa��.*�3HUL��1HYSZWRa�NDL��WRX
�NDW��DXMWR�Q�VFLYVPDWRa��.'�3HUL��WK
a��,ZDYQQRX�DMSRNDOXY\HZa�
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�.(�3HUL��WZ
Q�HMSLVWROZ
Q�'LRQXVLYRX��.}�3HUL��3DXYORX�WRX
�6DPRVDWHYZa�NDL��WK
a�HMQ��$QWLRFHLYD��VXVWDYVKa�X-S��DXMWRX
�DL-UHYVHZa��.=�3HUL��WZ
Q�WRYWH�JQZUL]RPHYQZQ�GLDIDQZ
Q�HMSLVNRYSZQ��.+�¾2SZa�R-�3DX
ORa�DMSHOHJFTHL�a�HM[HNKUXYFTK��.4�3HUL��WK
a�WZ
Q�0DQLFDLYZQ�H-WHURGRY[RX�GLDVWURIK
a�D>UWL�WRYWH�DMU[DPHYQKa����3LQ�������/�3HUL��WZ
Q�NDT��K-PD
a�DXMWRX�a�GLDSUH\DYQWZQ�HMNNOKVLDV��WLNZ
Q�DMQGUZ
Q�WLYQHa�WH�DXMWZ
Q�PHYFUL�WK
a�WZ
Q�HMNNOKVLZ
Q�SROLRUNLYDa�GLHYPHLQDQ��7R�Q�H^EGRPRQ�WK
a�HMNNOKVLDVWLNK
a�L-VWRULYDa�DX?TLa�R-�PHYJDa�K-PL
Q��$OH[DQGUHYZQ�HMSLYVNRSRa�'LRQXYVLRa�LMGLYDLa�IZQDL
a�VXQHNSRQKYVHL��WZ
Q�NDT��H-DXWR�Q�SHSUDJPHYQZQ�H^NDVWD�HMQ�PHYUHL�GL��Z_Q�NDWDOHYORLSHQ�HMSLVWROZ
Q�X-IKJRXYPHQRa��HMPRL��G��R-�ORYJRa�HMQWHX
THQ�SRLKYVHWDL�WK�Q�DMUFKYQ���������'HYNLRQ�RXMG��R^ORQ�HMSLNUDWKYVDQWD�GXHL
Q�HMWRL
Q�FURYQRQ�DXMWLYND�WH�D^PD�WRL
a�SDLVL�Q�NDWDVIDJHYQWD�*DYOORa�GLDGHYFHWDL���:ULJHYQKa�HMQ�WRXYWZ��H-QR�a�GHYRQWD�WK
a�]ZK
a�H-EGRPKYNRQWD�DMSRSOKYVDa�H>WK��WHOHXWD
���JUDYIZQ�JHY�WRL�R-�'LRQXYVLRa�w(UPDYPPZQL��SHUL��WRX
�*DYOORX�WDX
WD�IDYVNHL��ÚÚDMOO��RXMGH��*DYOORa�H>JQZ�WR��'HNLYRX�NDNR�Q�RXMGH��SURHVNRYSKVHQ�WLY�SRW��HMNHL
QRQ�H>VIKOHQ��DMOOD��SUR�a�WR�Q�DXMWR�Q�SUR��WZ
Q�RMITDOPZ
Q�DXMWRX
�JHQRYPHQRQ�H>SWDLVH�OLYTRQ�R`a�HX?�IHURPHYQKa�DXMWZ
��WK
a�EDVLOHLYDa�NDL��NDWD��QRX
Q�FZURXYQWZQ���������WZ
Q�SUDJPDYWZQ��WRX�a�L-HURX�a�D>QGUDa��WRX�a�SHUL��WK
a�HLMUKYQKa�DXMWRX
�NDL��WK
a�X-JLHLYDa�SUHVEHXYRQWDa�SUR�a�WR�Q�THRYQ��K>ODVHQ��RXMNRX
Q�VX�Q�HMNHLYQRLa�HMGLYZ[HQ�NDL��WD�a�X-SH�U�DXMWRX
�SURVHXFDYVÚÚ��WDX
WD�PH�Q�RX?Q�SHUL��WRX
GH���������NDWD��GH��WK�Q�w5ZPDLYZQ�SRYOLQ�.RUQKOLYRX�H>WHVLQ�DMPIL��WD��WULYD�WK�Q�HMSLVNRSK�Q�GLDQXYVDQWRa��/RXYNLRa�NDWHYVWK�GLDYGRFRa��PKVL�Q�G��RXMG��R^ORLa�RX_WRa�RMNWZ��WK
��OHLWRXUJLYD��GLDNRQKVDYPHQRa��6WHIDYQZ��WHOHXWZ
Q�PHWDGLYGZVL�WR�Q�NOK
URQ��WRXYWZ��WK�Q�SUZYWKQ�R-�'LRQXYVLRa�WZ
Q�SHUL��EDSWLYVPDWRa�HMSLVWROZ
Q�GLDWXSRX
WDL��]KWKYPDWRa�RXM�VPLNURX
�WKQLNDYGH�DMQDNLQKTHYQWRa��HLM�GHYRL�WRX�a�HM[�RL^Da�G��RX?Q�DL-UHYVHZa�HMSL��VWUHYIRQWDa�GLD��ORXWURX
�NDTDLYUHLQ��SDODLRX
�JHY�WRL�NHNUD�
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�WKNRYWRa�H>TRXa�HMSL��WZ
Q�WRLRXYWZQ�PRYQK��FUK
VTDL�WK
��GLD����������FHLUZ
Q�HMSLTHYVHZa�HXMFK
����������SUZ
WRa�WZ
Q�WRYWH�.XSULDQRYa��WK
a�NDWD��.DUFKGRYQD�SDURLNLYDa�SRLPKYQ��RXMG��D>OOZa�K@�GLD��ORXWURX
�SURYWHURQ�WK
a�SODYQKa�DMSRNDTKUDPHYQRXa�SURVLYHVTDL�GHL
Q�K-JHL
WR��DMOO��R^�JH�6WHYIDQRa�PK��GHL
Q�WL�QHZYWHURQ�SDUD��WK�Q�NUDWKYVDVDQ�DMUFK
THQ�SDUDYGRVLQ�HMSLNDLQRWRPHL
Q�RLMRYPHQRa��HMSL��WRXYWZ��GLKJDQDYNWHL���������SOHL
VWD�GK��RX?Q�DXMWZ
��SHUL��WRXYWRX�GLD��JUDPPDYWZQ�R-�'LRQXYVLRa�R-PLOKYVDa��WHOHXWZ
Q�GKORL
�Z-a�D>UD�WRX
�GLZJPRX
�OHOZIKNRYWRa�DL-�SDQWDFRYVH�HMNNOKVLYDL�WK�Q�NDWD��1RRXDYWRQ�DMSRVWUDIHL
VDL�QHZWHURSRLLYDQ��HLMUKYQKQ�SUR�a�H-DXWD�a�DMQHL��OKYIHVDQ��JUDYIHL�GH��Z_GH���������ÚÚL>VTL�GH��QX
Q��DMGHOIHY��R^WL�K^QZQWDL�SD
VDL�DL-�SURYWHURQ�GLHVFLVPHYQDL�NDWDY�WH�WK�Q�DMQDWROK�Q�HMNNOKVLYDL�NDL��H>WL�SURVZWHYUZ��NDL��SDYQWHa�HLMVL�Q�R-PRYIURQHa�RL-�SDQWDFRX
�SURHVWZ
WHa��FDLYURQWHa�NDT��X-SHUEROK�Q�HMSL��WK
��SDUD��SURVGRNLYDQ�HLMUKYQK��JHQRPHYQK���'KPKWULDQR�a�HMQ��$QWLRFHLYD���4HRYNWLVWRa�HMQ�.DLVDUHLYD���0D]DEDYQKa�HMQ�$LMOLYD���0DUL
QRa�HMQ�7XYUZ��NRLPKTHYQWRa��$OH[DYQGURX��w+OLRYGZURa�HMQ�/DRGLNHLYD��DMQDSDXVDPHYQRX�4KOXPLYGURX��¾(OHQRa�HMQ�7DUVZ
��NDL��SD
VDL�DL-�WK
a�.LOLNLYDa�HMNNOKVLYDL��)LUPLOLDQR�a�NDL��SD
VD���������.DSSDGRNLYD��WRX�a�JD�U�SHULIDQHVWHYURXa�PRYQRXa�WZ
Q�HMSLVNRYSZQ�ZMQRYPDVD��L^QD�PKYWH�PK
NRa�WK
��HMSLVWROK
��PKYWH�EDYURa�SURVDY\Z�WZ
��ORYJZ����������DL-�PHYQWRL�6XULYDL�R^ODL�NDL��K-��$UDELYD��RL_a�HMSDUNHL
WH�H-NDYVWRWH�NDL��RL_a�QX
Q�HMSHVWHLYODWH��K^�WH�0HVRSRWDPLYD�3RYQWRa�WH�NDL��%LTXQLYD�NDL��VXQHORYQWL�HLMSHL
Q�DMJDOOLZ
QWDL�SDYQWHa�SDQWDFRX
�WK
��R-PRQRLYD��NDL��ILODGHOILYD���GR[DY]RQWHa�WR�Q�THRYQÚÚ���������WDX
WD�PH�Q�R-�'LRQXYVLRa��6WHYIDQRQ�G��HMSL��GXVL�Q�DMSRSOKYVDQWD�WK�Q�OHLWRXUJLYDQ�H>WHVLQ��;XYVWRa�GLDGHYFHWDL��WRXYWZ��GHXWHYUDQ�R-�'LRQXYVLRa�SHUL��EDSWLYVPDWRa�FDUDY[Da�HMSLVWROKYQ��R-PRX
�WK�Q�6WHIDYQRX�NDL��WZ
Q�ORLSZ
Q�HMSLVNRYSZQ�JQZYPKQ�WH�NDL��NULYVLQ�GKORL
��SHUL��WRX
�6WHIDYQRX�OHYJZQ
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�WDX
WD���������ÚÚHMSHVWDYONHL�PH�Q�RX?Q�SURYWHURQ�NDL��SHUL��w(OHYQRX�NDL��SHUL��)LUPLOLDQRX
�NDL��SDYQWZQ�WZ
Q�WH�DMSR��.LOLNLYDa�NDL��.DSSDGRNLYDa�NDL��GK
ORQ�R^WL�*DODWLYDa�NDL��SDYQWZQ�WZ
Q�H-[K
a�R-PRURXYQWZQ�HMTQZ
Q��Z-a�RXMGH��HMNHLYQRLa�NRLQZQKYVZQ�GLD��WK�Q�DXMWK�Q�WDXYWKQ�DLMWLYDQ��HMSHLGK��WRX�a�DL-UHWLNRXYa��IKVLYQ��DMQDEDSWLY]RXVLQ���������NDL��VNRYSHL�WR��PHYJHTRa�WRX
�SUDYJPDWRa��R>QWZa�JD�U�GRYJPDWD�SHUL��WRXYWRX�JHYJRQHQ�HMQ�WDL
a�PHJLYVWDLa�WZ
Q�HMSLVNRYSZQ�VXQRYGRLa��Z-a�SXQTDYQRPDL��Z^VWH�WRX�a�SURVLRYQWDa�DMSR��DL-UHYVHZQ�SURNDWKFKTHYQWDa�HL?WD�DMSRORXYH��VTDL�NDL��DMQDNDTDLYUHVTDL�WR�Q�WK
a�SDODLD
a�NDL��DMNDTDYUWRX�]XYPKa�U-XYSRQ��NDL��SHUL��WRXYWZQ�DXMWRX
�SDYQWZQ�GHRYPHQRa�HMSHYVWHLODÚÚ���������NDL��PHT��H^WHUDY�IKVLQ��ÚÚNDL��WRL
a�DMJDSKWRL
a�GH��K-PZ
Q�NDL��VXPSUHVEXWHYURLa�'LRQXVLYZ��NDL��)LOKYPRQL��VXP\KYIRLa�SURYWHURQ�6WHIDYQZ��JHQRPHYQRLa�NDL��SHUL��WZ
Q�DXMWZ
Q�PRL�JUDYIRXVLQ��SURYWHURQ�PH�Q�RMOLYJD��NDL��QX
Q�GH��GLD��SOHLRYQZQ�HMSHYVWHLODÚÚ����������$OOD��WDX
WD�PH�Q�SHUL��WRX
�GKORXPHYQRX�]KWKYPDWRa��VKPDLYQZQ�GH��HMQ�WDXMWZ
��NDL��SHUL��WZ
Q�NDWD��6DEHYOOLRQ�DL-UHWLNZ
Q�Z-a�NDW��DXMWR�Q�HMSLSROD]RYQWZQ��WDX
WDY�IKVLQ��ÚÚSHUL��JD�U�WRX
�QX
Q�NLQKTHYQWRa�HMQ�WK
��3WROHPDL"GL�WK
a�3HQWDSRYOHZa�GRYJPDWRa��R>QWRa�DMVHERX
a�NDL��EODVIKPLYDQ�SROOK�Q�H>FRQWRa�SHUL��WRX
�SDQWRNUDYWRURa�THRX
�SDWUR�a�WRX
�NXULYRX�K-PZ
Q��,KVRX
�&ULVWRX
�DMSLVWLYDQ�WH�SROOK�Q�SHUL��WRX
�PRQRJHQRX
a�SDLGR�a�DXMWRX
��WRX
�SUZWRWRYNRX�SDYVKa�NWLYVHZa��WRX
�HMQDQTUZSKYVDQWRa�ORYJRX��DMQDLVTKVLYDQ���������GH��WRX
�D-JLYRX�SQHXYPDWRa��HMOTRYQWZQ�H-NDWHYUZTHQ�SUR�a�HMPH��NDL��SURJUDPPDYWZQ�NDL��WZ
Q�GLDOH[RPHYQZQ�DMGHOIZ
Q��HMSHYVWHLODY�WLQD��Z-a�HMGXQKYTKQ��SDUDVFRYQWRa�WRX
�THRX
��GLGDVNDOLNZYWHURQ�X-IKJRXYPHQRa��Z_Q�WD��DMQWLYJUDID�H>SHP\DY�VRLÚÚ���������.DL��HMQ�WK
��WULYWK��GH��WZ
Q�SHUL��EDSWLYVPDWRa��K`Q�)LOKYPRQL�WZ
��NDWD��w5ZYPKQ�SUHVEXWHYUZ��R-�DXMWR�a�JUDYIHL�'LRQXYVLRa��WDX
WD�SDUDWLYTHWDL�
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�ÚÚHMJZ��GH��NDL��WRL
a�VXQWDYJPDVLQ�NDL��WDL
a�SDUDGRYVHVLQ�WZ
Q�DL-UHWLNZ
Q�HMQHYWXFRQ��FUDLYQZQ�PHYQ�PRX�SUR�a�RMOLYJRQ�WK�Q�\XFK�Q�WDL
a�SDPPLDYURLa�DXMWZ
Q�HMQTXPKYVHVLQ��R>QKVLQ�G��RX?Q�DMS��DXMWZ
Q�WDXYWKQ�ODPEDYQZQ��WR��HM[HOHYJFHLQ�DXMWRX�a�SDU��HMPDXWZ
��NDL��SROX��SOHYRQ�EGHOXYWWHVTDL���������NDL��GKY�WLQRa�DMGHOIRX
�WZ
Q�SUHVEXWHYUZQ�PH�DMSHLYUJRQWRa�NDL��GHGLWWR��PHYQRX�VXPIXYUHVTDL�WZ
��WK
a�SRQKULYDa�DXMWZ
Q�ERUERYUZ���OXPDQHL
VTDL�JD�U�WK�Q�\XFK�Q�WK�Q�HMPDXWRX
��NDL��DMOKTK
�JH�OHYJRQWRa��Z-a�KM�VTRYPKQ��R^UDPD�THRYSHPSWRQ�SURVHOTR�Q�HMSHYUUZVHYQ�PH���������NDL��ORYJRa�SURYa�PH�JHQRYPHQRa�SURVHYWD[HQ��GLDUUKYGKQ�OHYJZQ��ÚÚSD
VLQ�HMQWXYJFDQH�RL_a�D@Q�HLMa�FHL
UDa�ODYERLa��GLHXTXYQHLQ�JD�U�H^NDVWD�NDL��GRNLPDY]HLQ�L-NDQR�a�HL?��NDLY�VRL�JHYJRQHQ�WRX
WR�HM[�DMUFK
a�NDL��WK
a�SLYVWHZa�DL>WLRQÚÚ��DMSHGH[DYPKQ�WR��R^UDPD��Z-a�DMSRVWROLNK
��IZQK
��VXQWUHYFRQ�WK
��OHJRXYVK��SUR�a�WRX�a�GXQDWZWHYURXa�JLYQHVTH�GRYNLPRL�WUD��SH]L
WDLÚÚ���������HL?WDY�WLQD�SHUL��SDVZ
Q�HLMSZ�Q�WZ
Q�DL-UHYVHZQ��HMSLIHYUHL�OHYJZQ��ÚÚWRX
WRQ�HMJZ��WR�Q�NDQRYQD�NDL��WR�Q�WXYSRQ�SDUD��WRX
�PDNDULYRX�SDYSD�K-PZ
Q�w+UDNOD
�SDUHYODERQ��WRX�a�JD�U�SURVLRYQWDa�DMSR���������WZ
Q�DL-UHYVHZQ��NDLYWRL�WK
a�HMNNOKVLYDa�DMSRVWDYQWDa��PD
OORQ�GH��RXMGH��DMSRVWDYQWDa��DMOOD��VXQDYJHVTDL�PH�Q�GRNRX
QWDa��NDWDPKQXTHYQWDa�GH��Z-a�SURVIRLWZ
QWDYa�WLQL�WZ
Q�H-WHURGL��GDVNDORXYQWZQ��DMSHODYVDa�WK
a�HMNNOKVLYDa��GHRPHYQRXa�RXM�SURVKYNDWR��H^Za�GKPRVLYD��SDYQWD�R^VD�DMNKNRYDVLQ�SDUD��WRL
a���������DMQWLGLDWLTHPHYQRLa�HM[HYIUDVDQ��NDL��WRYWH�VXQKYJDJHQ�DXMWRXYa��RXM�GHKTHL�a�HMS��DXMWZ
Q�H-WHYURX�EDSWLYVPDWRa��WRX
�JD�U�D-JLYRX�SURYWHURQ�SDU��DXMWRX
�WHWXFKYNHVDQÚÚ���������SDYOLQ�GH��HMSL��SROX��JXPQDYVDa�WR��SURYEOKPD��WDX
W��HMSLOHYJHL��ÚÚPHPDYTKND�NDL��WRX
WR�R^WL�PK��QX
Q�RL-�HMQ��$IULNK
��PRYQRQ�WRX
WR�SDUHLVKYJDJRQ��DMOOD��NDL��SUR��SROORX
�NDWD��WRX�a�SUR��K-PZ
Q�HMSLVNRYSRXa�HMQ�WDL
a�SROXDQTUZSRWDYWDLa�HMNNOKVLYDLa�NDL��WDL
a�VXQRYGRLa�WZ
Q�DMGHOIZ
Q��HMQ��,NRQLYZ��NDL��6XQDYGRLa
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�NDL��SDUD��SROORL
a��WRX
WR�H>GR[HQ��Z_Q�WD�a�ERXOD�a�DMQDWUHYSZQ�HLMa�H>ULQ�DXMWRX�a�NDL��ILORQHLNLYDQ�HMPEDOHL
Q�RXMF�X-SRPHYQZ��RXM�JD�U�PHWDNLQKYVHLa��IKVLYQ��R^ULD�WRX
�SOKVLYRQ�VRX����������D`�H>THQWR�RL-�SDWHYUHa�VRXÚÚ���������w+�WHWDYUWK�DXMWRX
�WZ
Q�SHUL��EDSWLYVPDWRa�HMSLVWROZ
Q�SUR�a�WR�Q�NDWD��w5ZYPKQ�HMJUDYIK�'LRQXYVLRQ��WRYWH�PH�Q�SUHVEHLYRX�KM[LZPHYQRQ��RXMN�HLMa�PDNUR�Q�GH��NDL��WK�Q�HMSLVNRSK�Q�WZ
Q�HMNHL
VH�SDUHLOKIRYWD��HM[�K_a�JQZ
QDL�SDYUHVWLQ�R^SZa�NDL��DXMWR�a�RX_WRa�ORYJLRYa�WH�NDL��TDXPDYVLRa�SUR�a�WRX
�NDW���$OH[DYQGUHLDQ�'LRQXVLYRX�PHPDUWXYUKWDL��JUDYIHL�GH��DXMWZ
��PHT��H^WHUD�WZ
Q�NDWD��1RRXDYWRQ�PQKPRQHXYZQ�HMQ�WRXYWRLa���������ÚÚ1RRXDWLDQZ
��PH�Q�JD�U�HXMORYJZa�DMSHFTDQRYPHTD��GLDNRY\DQWL�WK�Q�HMNNOKVLYDQ�NDLY�WLQDa�WZ
Q�DMGHOIZ
Q�HLMa�DMVHEHLYDa�NDL��EODVIKPLYDa�H-ONXYVDQWL�NDL��SHUL��WRX
�THRX
�GLGDVNDOLYDQ�DMQRVLZWDYWKQ�HMSHLVNXNOKYVDQWL�NDL��WR�Q�FUKVWRYWDWRQ�NXYULRQ�K-PZ
Q��,KVRX
Q�&ULVWR�Q�Z-a�DMQKOHK
�VXNRIDQWRX
QWL��HMSL��SD
VL�GH��WRXYWRLa�WR��ORXWUR�Q�DMTHWRX
QWL�WR��D^JLRQ�NDL��WKYQ�WH�SUR��DXMWRX
�SLYVWLQ�NDL��R-PRORJLYDQ�DMQDWUHYSRQWL�WRY�WH�SQHX
PD�WR��D^JLRQ�HM[�DXMWZ
Q��HLM�NDLY�WLa�K?Q�HMOSL�a�WRX
�SDUDPHL
QDL�K@�NDL��HMSDQHOTHL
Q�SUR�a�DXMWRXYa��SDQWHOZ
a�IXJDGHXYRQWLÚÚ���������.DL��K-�SHYPSWK�GH��DXMWZ
��SUR�a�WR�Q�w5ZPDLYZQ�HMSLYVNRSRQ�;XYVWRQ�JHYJUDSWR��HMQ�K_��SROOD��NDWD��WZ
Q�DL-UHWLNZ
Q�HLMSZYQ��WRLRX
WRYQ�WL�JHJRQR�a�NDW��DXMWR�Q�HMNWLYTHWDL��OHYJZQ��ÚÚNDL��JD�U�R>QWZa��DMGHOIHY��NDL��VXPERXOK
a�GHYRPDL�NDL��JQZYPKQ�DLMWZ
�SDUD��VRX
��WRLRXYWRX�WLQRYa�PRL�SURVHOTRYQWRa�SUDYJPDWRa��GHGLZ�a�PK��D>UD�VIDYOORPDL���������WZ
Q�JD�U�VXQDJRPHYQZQ�DMGHOIZ
Q�SLVWR�a�QRPL]RYPHQRa�DMUFDL
Ra�NDL��SUR��WK
a�HMPK
a�FHLURWRQLYDa��RL?PRL�GH��NDL��WK
a�WRX
�PDNDULYRX�w+UDNOD
�NDWDVWDYVHZa��WK
a�VXQDJZJK
a�PHWDVFZYQ��WRL
a�X-SRYJXRQ�EDSWL]RPHYQRLa�SDUDWXFZ�Q�NDL��WZ
Q�HMSHUZWKYVHZQ�NDL��WZ
Q�DMSRNULYVHZQ�HMSDNRXYVDa��SURVK
OTHYQ�PRL�NODLYZQ�NDL��NDWDTUKQZ
Q�H-DXWR�Q�NDL��SLYSWZQ�SUR��WZ
Q�SRGZ
Q�PRX��HM[RPRORJRXYPHQRa�PH�Q�NDL��HM[RPQXYPHQRa�WR��EDYSWLVPD��R`�SDUD��WRL
a�DL-UHWLNRL
a�EHEDYSWLVWR��PK��WRX
WR�HL?QDL�PKGH����������R^OZa�H>FHLQ�WLQD��SUR�a�WRX
WR�NRLQZQLYDQ��DMVHEHLYDa�JD�U�HMNHL
QR
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�NDL��EODVIKPLZ
Q�SHSOKUZ
VTDL���������OHYJZQ�GH��SDYQX�WL�WK�Q�\XFK�Q�QX
Q�NDWDQHQXYFTDL�NDL��PKGH��SDUUKVLYDQ�H>FHLQ�HMSD
UDL�WRX�a�RMITDOPRX�a�SUR�a�WR�Q�THR�Q�DMSR��WZ
Q�DMQRVLYZQ�HMNHLYQZQ�U-KPDYWZQ�NDL��SUDJPDYWZQ�R-UPZYPHQRa��NDL��GLD��WRX
WR�GHRYPHQRa�WK
a�HLMOLNULQHVWDYWKa�WDXYWKa�NDTDYUVHZa�NDL��SDUDGRFK
a�NDL��FDYULWRa�WXFHL
Q���������R^SHU�HMJZ��PH�Q�RXMN�HMWRYOPKVD�SRLK
VDL��IKYVDa�DXMWDYUNK�WK�Q�SROXFURYQLRQ�DXMWZ
��NRLQZQLYDQ�HLMa�WRX
WR�JHJRQHYQDL��HXMFDULVWLYDa�JD�U�HMSDNRXYVDQWD�NDL��VXQHSLITHJ[DYPHQRQ�WR��DMPK�Q�NDL��WUDSHY]K��SDUDVWDYQWD�NDL��FHL
UDa�HLMa�X-SRGRFK�Q�WK
a�D-JLYDa�WURIK
a�SURWHLYQDQWD�NDL��WDXYWKQ�NDWDGH[DYPHQRQ�NDL��WRX
�VZYPDWRa�NDL��WRX
�DL^PDWRa�WRX
�NXULYRX�K-PZ
Q�PHWDVFRYQWD�L-NDQZ
��FURYQZ���RXMN�D@Q�HM[�X-SDUFK
a�DMQDVNHXDY]HLQ�H>WL�WROPKYVDLPL��TDUVHL
Q�GH��HMNHYOHXRQ�NDL��PHWD��EHEDLYDa�SLYVWHZa�NDL��DMJDTK
a�HMOSLYGRa�WK
��PHWRFK
����������WZ
Q�D-JLYZQ�SURVLHYQDL���������R`�GH��RX>WH�SHQTZ
Q�SDXYHWDL�SHYIULNHYQ�WH�WK
��WUDSHY]K��SURVLHYQDL�NDL��PRYOLa�SDUDNDORXYPHQRa�VXQHVWDYQDL�WDL
a�SURVHXFDL
a�DMQHYFHWDLÚÚ���������HMSL��WDL
a�SURHLUKPHYQDLa�IHYUHWDLY�WLa�NDL��D>OOK�WRX
�DXMWRX
�SHUL��EDSWLYVPDWRa�HMSLVWROKY��HM[�DXMWRX
�NDL��K_a�K-JHL
WR�SDURLNLYDa�;XYVWZ��NDL��WK
��NDWD��w5ZYPKQ�HMNNOKVLYD��SURVSHIZ��QKPHYQK��HMQ�K_��GLD��PDNUD
a�DMSRGHLY[HZa�WR�Q�SHUL��WRX
�X-SRNHLPHYQRX�]KWKYPDWRa�SDUDWHLYQHL�ORYJRQ��NDL��D>OOK�GHY�WLa�DXMWRX
�PHWD��WDXYWDa�IHYUHWDL�SUR�a�WR�Q�NDWD��w5ZYPKQ�'LRQXYVLRQ��K-�SHUL��/RXNLDQRX
��NDL��SHUL��PH�Q�WRXYWZQ�WRVDX
WD����������2L^�JH�PK�Q�DMPIL��WR�Q�*DYOORQ�RXMG��R^ORLa�H>WHVLQ�GXYR�WK�Q�DMUFK�Q�HMSLNDWDVFRYQWHa��HMNSRGZ�Q�PHTLYVWDQWDL��2XMDOHULD��QR�a�G��D^PD�SDLGL��*DOOLKYQZ��GLDGHYFHWDL�WK�Q�K-JHPRQLYDQ����������DX?TLa�GK��RX?Q�R-�'LRQXYVLRa�RL_D�NDL��SHUL��WRXYWRX�GLHY[HLVLQ��HMN�WK
a�SUR�a�w(UPDYPPZQD�HMSLVWROK
a�PDTHL
Q�H>VWLQ��HMQ�K_��WRX
WRQ�L-VWRUHL
�WR�Q�WURYSRQ��ÚÚNDL��WZ
���,ZDYQQK��GH��R-PRLYZa�DMSRNDOXYSWHWDL��NDL��HMGRYTK�JD�U�DXMWZ
���IKVLYQ��VWRYPD�ODORX
Q�PHJDYOD�NDL��EODV�
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�IKPLYDQ��NDL��HMGRYTK�DXMWZ
��HM[RXVLYD�NDL��PK
QHa�WHV��VDUDYNRQWD�GXYR����������DMPIRYWHUD�GH��H>VWLQ�HMSL��2XMDOHULD��QRX
�TDXPDYVDL�NDL��WRXYWZQ�PDYOLVWD�WD��SUR��DXMWRX
�Z-a�RX^WZa�H>VFHQ��VXQQRHL
Q�Z-a�PH�Q�K>SLRa�NDL��ILORYIUZQ�K?Q�SUR�a�WRX�a�DMQTUZYSRXa�WRX
�THRX
��RXMGH��JD�U�D>OORa�WLa�RX^WZ�WZ
Q�SUR��DXMWRX
�EDVLOHYZQ�HXMPHQZ
a�NDL��GH[LZ
a�SUR�a�DXMWRX�a�GLHWHYTK��RXMG��RL-�OHFTHYQWHa�DMQDIDQGR�Q�&ULVWLDQRL��JHJRQHYQDL��Z-a�HMNHL
QRa�RLMNHLRYWDWD�HMQ�DMUFK
��NDL��SURVILOHYVWDWD�IDQHUR�a�K?Q�DXMWRX�a�DMSRGHFRYPHQRa��NDL��SD
a�WH�R-�RL?NRa�DXMWRX
�THRVHEZ
Q�SHSOKYUZWR�NDL��K?Q�HMNNOKVLYD�THRX
����������DMSRVNHXDYVDVTDL�GH��SDUHYSHLVHQ�DXMWR�Q�R-�GLGDYVNDORa�NDL��WZ
Q�DMS��$LMJXYSWRX�PDYJZQ�DMUFLVX��QDYJZJRa��WRX�a�PH�Q�NDTDURX�a�NDL��R-VLYRXa�D>QGUDa�NWHLYQHVTDL�NDL��GLZYNHVTDL�NHOHXYZQ�Z-a�DMQWLSDYORXa�NDL��NZOXWD�a�WZ
Q�SDPPLDYUZQ�NDL��EGHOXNWZ
Q�HMSDRLGZ
Q�X-SDYUFRQWDa���NDL��JD�U�HLMVL�Q�NDL��K?VDQ�L-NDQRLY��SDURYQWHa�NDL��R-UZYPHQRL�NDL��PRYQRQ�HMPSQHYRQWHa�NDL��ITHJJRYPHQRL�GLDVNHGDYVDL�WD�a�WZ
Q�DMOLWKULYZQ�GDLPRYQZQ�HMSLERXODYV���WHOHWD�a�GH��DMQDYJQRXa�NDL��PDJJDQHLYDa�HM[DJLYVWRXa�NDL��L-HURXUJLYDa�DMNDOOLHUKYWRXa�HMSL�����������WHOHL
Q�X-SRWLTHYPHQRa��SDL
GDa�DMTOLYRXa�DMSRVIDYWWHLQ�NDL��WHYNQD�GXVWKYQZQ�SDWHYUZQ�NDWDTXYHLQ�NDL��VSODYJFQD�QHRJHQK
�GLDLUHL
Q�NDL��WD��WRX
�THRX
�GLDNRYSWHLQ�NDL��NDWDFRUGHXYHLQ�SODYVPDWD��Z-a�HMN�WRXYWZQ�HXMGDLPRQKYVRQWDVÚÚ����������NDL��WRXYWRLa�JH�HMSLIHYUHL�OHYJZQ��ÚÚNDOD��JRX
Q�DXMWRL
a�0DNULDQR�a�WK
a�HMOSL]RPHYQKa�EDVLOHLYDa�SURVKYQHJNHQ�FDULVWKYULD��R`a�SURYWHURQ�PH�Q�HMSL��WZ
Q�NDTRYORX�ORYJZQ�OHJRYPHQRa�HL?QDL�EDVLOHYZa��RXMGH�Q�HX>ORJRQ�RXMGH��NDTROLNR�Q�HMIURYQKVHQ��DMOO��X-SRSHYSWZNHQ�DMUD
��SURIKWLNK
��WK
��OHJRXYVK���RXMDL��WRL
a�SURIKWHXYRXVLQ�DMSR��NDUGLYDa�DXMWZ
Q�NDL��WR��NDTRYORX�PK��EOHYSRXVLQ����������RXM�JD�U�VXQK
NHQ�WK�Q�NDTRYORX�SURYQRLDQ��RXMGH��WK�Q�NULYVLQ�X-SHLYGHWR�WRX
�SUR��SDYQWZQ�NDL��GLD��SDYQWZQ�NDL��HMSL��SD
VLQ��GL��R`�NDL��WK
a�PH�Q�NDTROLNK
a�DXMWRX
�HMNNOKVLYDa�JHYJRQHQ�SROHYPLRa��KMOORWULYZ��VHQ�GH��NDL��DMSH[HYQZVHQ�H-DXWR�Q�WRX
�HMOHYRXa�WRX
�THRX
�NDL��Z-a�SRUUZWDYWZ�WK
a�H-DXWRX
�VZWKULYDa�HMIXJDYGHXVHQ��HMQ�WRXYWZ��WR�
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�L>GLRQ�HMSDOKTHXYZQ�R>QRPDÚÚ����������NDL��SDYOLQ�PHT��H^WHUDY�IKVLQ��ÚÚR-�PH�Q�JD�U�2XMDOHULDQR�a�HLMa�WDX
WD�X-SR��WRXYWRX�SURDFTHLYa��HLMa�X^EUHLa�NDL��RMQHLGLVPRX�a�HMNGRTHLYa��NDWD��WR��U-KTH�Q�SUR�a�w+VDL"DQ��NDL��RX_WRL�HM[HOHY[DQWR�WD�a�R-GRX�a�DXMWZ
Q�NDL��WD��EGHOXYJPDWD�DXMWZ
Q��D`�K-�\XFK��DXMWZ
Q�KMTHY��OKVHQ��NDL��HMJZ��HMNOHY[RPDL�WD��HMPSDLYJPDWD�DXMWZ
Q��NDL��WD�a�D-PDUWLYDa�DMQWDSRGZYVZ�DXMWRL
a����������RX_WRa�GH��WK
��EDVLOHLYD��SDUD��WK�Q�DM[LYDQ�HMSLPDQHL�a�NDL��WR�Q�EDVLY��OHLRQ�X-SRGX
QDL�NRYVPRQ�DMGXQDWZ
Q�DMQDSKYUZ��WZ
��VZYPDWL��WRX�a�GXYR�SDL
GDa�WD�a�SDWUZY�Da�DMQDGH[DPHYQRXa�D-PDUWLYDa�SURHVWKYVDWR��HMQDUJK�a�JD�U�HMSL��WRXYWZQ�K-�SURYUUKVLa�K`Q�HL?SHQ�R-�THRYa��DMSRGLGRX�a�D-PDUWLYDa�SDWHYUZQ�HMSL��WHYNQD�H^Za�WULYWKa�NDL��WHWDYUWKa�JHQHD
a�WRL
a�PLVRX
VLYQ�PH����������WD�a�JD�U�LMGLYDa�SRQKUD�a�HMSLTXPLYDa�Z_Q���������KMWXYFHL��WDL
a�WZ
Q�XL-Z
Q�NHIDODL
a�HMSLEDOZYQ��HLMa�HMNHLYQRXa�WK�Q�H-DXWRX
�NDNLYDQ�NDL��WR��SUR�a�WR�Q�THR�Q�PL
VRa�HM[ZPRYU[DWRÚÚ��NDL��SHUL��PH�Q�WRX
�2XMDOHULDQRX
�WRVDX
WD�R-�'LRQXYVLRa����������3HUL��GH��WRX
�NDW��DXMWR�Q�GLZJPRX
�VIRGURYWDWD�SQHXYVDQWRa�RL_D�VX�Q�H-WHYURLa�R-�DXMWR�a�GLD��WK�Q�HLMa�WR�Q�WZ
Q�R^OZQ�THR�Q�HXMVHYEHLDQ�X-SHYVWK��GKOZYVRXVLQ�DL-�DXMWRX
�IZQDL��D`a�SUR�a�*HUPDQR�Q�WZ
Q�NDW��DXMWR�Q�HMSLVNRYSZQ�NDNZ
a�DMJRUHXYHLQ�DXMWR�Q�SHLUZYPHQRQ�DMSRWHLQRYPHQRa��WRX
WRQ�SDUD��WLYTHWDL�WR�Q�WURYSRQ����������ÚÚHLMa�DMIURVXYQKQ�GH��NLQGXQHXYZ�SROOK�Q�NDL��DMQDLVTKVLYDQ�R>QWZa�HMPSHVHL
Q��HLMa�DMQDYJNKQ�VXPELED]RYPHQRa�WRX
�GLKJHL
VTDL�WK�Q�TDXPDVWK�Q�SHUL��K-PD
a�RLMNRQRPLYDQ�WRX
�THRX
��DMOO��HMSHL��PXVWKYULRQ��IKVLYQ��EDVLOHYZa�NUXY\DL�NDORYQ��WD��GH��H>UJD�WRX
�THRX
�DMQDNDOXYSWHLQ�H>QGR[RQ��R-PRYVH�FZUKYVZ�WK
��*HUPDQRX
�ELYD�����������K_NRQ�SUR�a�$LMPLOLDQRYQ��RXM�PRYQRa��KMNRORXYTKVDQ�GHY�PRL�VXPSUHVEXYWHURYa�WHY�PRX�0DY[LPRa�NDL��GLDY��NRQRL�)DX
VWRa�(XMVHYELRa�&DLUKYPZQ��NDLY�WLa�WZ
Q�DMSR��w5ZYPKa
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�SDURYQWZQ�DMGHOIZ
Q�K-PL
Q�VXQHLVK
OTHQ����������$LMPLOLDQR�a�GH��RXMN�HL?SHYQ�PRL�SURKJRXPHYQZa�ÚÚPK��VXYQDJHÚÚ��SHULWWR�Q�JD�U�WRX
WR�K?Q�DXMWZ
��NDL��WR��WHOHXWDL
RQ��HMSL��WR��SUZ
WRQ�DMQDWUHYFRQWL��RXM�JD�U�SHUL��WRX
�PK��VXQDYJHLQ�H-WHYURXa�R-�ORYJRa�K?Q�DXMWZ
���DMOOD��SHUL��WRX
�PKG��DXMWRX�a�K-PD
a�HL?QDL�&ULVWLDQRXYa��NDL��WRXYWRX�SURVHYWDWWHQ�SHSDX
VTDL��HLM�PHWDEDORLYPKQ�HMJZY��NDL��WRX�a�D>OORXa�H^\HVTDLY�PRL�QRPLY]ZQ����������DMSHNULQDYPKQ�GH��RXMN�DMSHRLNRYWZa�RXMGH��PDNUD�Q�WRX
�SHLTDUFHL
Q�GHL
�THZ
��PD
O��ORQ�K@�DMQTUZYSRLa��DMOO��D>QWLNUXa�GLHPDUWXUDYPKQ�R^WL�WR�Q�THR�Q�WR�Q�R>QWD�PRYQRQ�NDL��RXMGHYQD�H^WHURQ�VHYEZ�RXMG��D@Q�PHWD��THLYPKQ�RXMGH��SDXVDLYPKQ�SRWH��&ULVWLDQR�a�Z>Q��HMSL��WRXYWRLa�HMNHYOHXVHQ�K-PD
a�DMSHOTHL
Q�HLMa�NZYPKQ�SOKVLYRQ�WK
a�HMUKYPRX�NDORXPHYQKQ�.HIUZY����������DXMWZ
Q�GH��HMSDNRXYVDWH�WZ
Q�X-S��DMPIRWHYUZQ�OHFTHYQWZQ�Z-a�X-SHPQKPDWLYVTK��ÚÚHLMVDFTHYQWZQ�'LRQXVLYRX�NDL��)DXYVWRX�NDL��0D[LYPRX�NDL��0DUNHYOORX�NDL��&DLUKYPRQRa��$LMPLOLDQR�a�GLHYSZQ�WK�Q�K-JHPRQLYDQ�HL?SHQ��ÚÚNDL��DMJUDYIZa�X-PL
Q�GLHOHYFTKQ�SHUL��WK
a�ILODQTUZSLYDa�WZ
Q�NXULYZQ�K-PZ
Q�K_��SHUL��X-PD
a�NHYFUKQWDL����������GHGZYNDVLQ�JD�U�HM[RXVLYDQ�X-PL
Q�VZWKULYDa��HLM�ERXYORLVTH�HMSL��WR��NDWD��IXYVLQ�WUHYSHVTDL�NDL��THRX�a�WRX�a�VZY�]RQWDa�DXMWZ
Q�WK�Q�EDVLOHLYDQ�SURVNXQHL
Q��HMSLODTHYVTDL�GH��WZ
Q�SDUD��IXYVLQ��WLY�RX?Q�IDWH��SUR�a�WDX
WDe�RXMGH��JD�U�DMFDULYVWRXa�X-PD
a�H>VHVTDL�SHUL��WK�Q�ILODQTUZSLYDQ�DXMWZ
Q�SURVGRNZ
��HMSHLGKYSHU�HMSL��WD��EHOWLYZ�X-PD
a�SURWUHYSRQWDLÚÚ����������ÚÚ'LRQXYVLRa�DMSHNULYQDWR��ÚÚRXM�SDYQWHa�SDYQWDa�SURVNX��QRX
VL�THRXYa��DMOO��H^NDVWRL�WLQDYa��RX`a�QRPLY]RXVLQ��K-PHL
a�WRLYQXQ�WR�Q�H^QD�THR�Q�NDL��GKPLRXUJR�Q�WZ
Q�D-SDYQWZQ��WR�Q�NDL��WK�Q�EDVLOHLYDQ�HMJFHLULYVDQWD�WRL
a�THRILOHVWDYWRLa�2XMDOHULDQZ
��NDL��*DOOLKYQZ��6HEDVWRL
a��WRX
WRQ�NDL��VHYERPHQ�NDL��SURVNX��QRX
PHQ��NDL��WRXYWZ��GLKQHNZ
a�X-SH�U�WK
a�EDVLOHLYDa�DXMWZ
Q��R^SZa�DMVDYOHXWRa�GLDPHLYQK���SURVHXFRYPHTDÚÚ����������ÚÚ$LMPLOLDQR�a�GLHYSZQ�WK�Q�K-JHPRQLYDQ�DXMWRL
a�HL?SHQ�
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�ÚÚWLYa�JD�U�X-PD
a�NZOXYHL�NDL��WRX
WRQ��HL>SHU�HMVWL�Q�THRYa��PHWD��WZ
Q�NDWD��IXYVLQ�THZ
Q�SURVNXQHL
Qe�THRX�a�JD�U�VHYEHLQ�HMNHOHXYVTKWH��NDL��THRX�a�RX`a�SDYQWHa�L>VDVLQÚÚ��ÚÚ'LRQXYVLRa�DMSHNULYQDWR��ÚÚK-PHL
a�RXMGHYQD�H^WHURQ�SURVNX��QRX
PHQÚÚ�����������ÚÚ$LMPLOLDQR�a�GLHYSZQ�WK�Q�K-JHPRQLYDQ�DXMWRL
a�HL?SHQ��ÚÚR-UZ
�X-PD
a�R-PRX
�NDL��DMFDULYVWRXa�R>QWDa�NDL��DMQDLVTKYWRXa�WK
a�SUD�RYWKWRa�WZ
Q�6HEDVWZ
Q�K-PZ
Q��GL��R^SHU�RXMN�H>VHVTH�HMQ�WK
��SRYOHL�WDXYWK���DMOOD��DMSRVWDOKYVHVTH�HLMa�WD��PHYUK�WK
a�/LEXYKa�NDL��HMQ�WRYSZ��OHJRPHYQZ��.HIUZY��WRX
WRQ�JD�U�WR�Q�WRYSRQ�HM[HOH[DYPKQ�HMN�WK
a�NHOHXYVHZa�WZ
Q�6HEDVWZ
Q�K-PZ
Q��RXMGDPZ
a�GH��HM[HYVWDL�RX>WH�X-PL
Q�RX>WH�D>OORLa�WLVL�Q�K@�VXQRYGRXa�SRLHL
VTDL�K@�HLMa�WD��NDORXYPHQD�NRLPKWKYULD�HLMVLHYQDL�����������HLM�GHY�WLa�IDQHLYK�K@�PK��JHQRYPHQRa�HLMa�WR�Q�WRYSRQ�WRX
WRQ�R`Q�HMNHYOHXVD��K@�HMQ�VXQDJZJK
��WLQL�HX-UHTHLYK��H-DXWZ
��WR�Q�NLYQGXQRQ�HMSDUWKYVHL��RXM�JD�U�HMSLOHLY\HL�K-�GHYRXVD�HMSLVWUHYIHLD��DMSRYVWKWH�RX?Q�R^SRX�HMNHOHXYVTKWHÚÚ��ÚÚNDL��QRVRX
QWD�GHY�PH�NDWKYSHL[HQ��RXMGH��PLD
a�X-SHYUTHVLQ�GRX�a�K-PHYUDa��SRLYDQ�RX?Q�H>WL�WRX
�VXQDYJHLQ�K@�PK��VXQDYJHLQ�HL?FRQ�VFROKYQeÚÚ�HL?WD�PHT��H^WHUDY�IKVLQ�����������ÚÚDMOO��RXMGH��WK
a�DLMVTKWK
a�K-PHL
a�PHWD��WRX
�NXULYRX�VXQDJZJK
a�DMSHYVWKPHQ��DMOOD��WRX�a�PH�Q�HMQ�WK
��SRYOHL�VSRX��GDLRYWHURQ�VXQHNURYWRXQ�Z-a�VXQZYQ��DMSZ�Q�PH�Q�WZ
��VZYPDWL��Z-a�HL?SHQ��SDUZ�Q�GH��WZ
��SQHXYPDWL��HMQ�GH��WK
��.HIURL
�NDL��SROOK��VXQHSHGKYPKVHQ�K-PL
Q�HMNNOKVLYD��WZ
Q�PH�Q�DMSR��WK
a�SRYOHZa�DMGHOIZ
Q�H-SRPHYQZQ��WZ
Q�GH��VXQLRYQWZQ�DMS��$LMJXYSWRX�����������NDMNHL
�TXYUDQ�K-PL
Q�R-�THR�a�DMQHYZ�[HQ�WRX
�ORYJRX��NDL��WR��PH�Q�SUZ
WRQ�HMGLZYFTKPHQ��HMOLTREROKYTKPHQ��X^VWHURQ�GHY�WLQHa�RXMN�RMOLYJRL�WZ
Q�HMTQZ
Q�WD��HL>GZOD�NDWDOLSRYQWHa��HMSHYVWUH\DQ�HMSL��WR�Q�THRYQ��RXM�SURYWHURQ�GH��SDUDGH[DPHYQRLa�DXMWRL
a�WRYWH�SUZ
WRQ�GL��K-PZ
Q�R-�ORYJRa�HMSHVSDYUK�����������NDL��Z^VSHU�WRXYWRX�H^QHNHQ�DMSDJDJZ�Q�K-PD
a�SUR�a�DXMWRX�a�R-�THRYa��HMSHL��WK�Q�GLDNRQLYDQ�WDXYWKQ�HMSOKUZYVDPHQ��SDYOLQ�DMSDJKYRFHQ��R-�JD�U�$LMPLOLDQR�a�HLMa�WUDFXWHYURXa�PHYQ��Z-a�HMGRYNHL��NDL�
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�OLEXNZWHYURXa�K-PD
a�PHWDVWK
VDL�WRYSRXa�HMERXOKYTK��NDL��WRX�a�SDQWDFRYVH�HLMa�WR�Q�0DUHZYWKQ�HMNHYOHXVHQ�VXUUHL
Q��NZYPDa�H-NDYVWRLa�WZ
Q�NDWD��FZYUDQ�DMIRULYVDa��K-PD
a�GH��PD
OORQ�HMQ�R-GZ
��NDL��SUZYWRXa�NDWDOKITKVRPHYQRXa�H>WD[HQ��ZM�NRQRYPHL�JD�U�GK
ORQ�R^WL�NDL��SDUHVNHXYD]HQ�L^QD�R-SRYWDQ�ERXOKTHLYK�����������VXOODEHL
Q��SDYQWDa�HXMDOZYWRXa�H>FRL�����������ÚÚHMJZ��GH��R^WH�PH�Q�HLMa�.HIUZ��NHNHOHXYVPKQ�DMSHOTHL
Q��NDL��WR�Q�WRYSRQ�KMJQRYRXQ�R^SRL�SRWH��RX_WRYa�HMVWLQ��RXMGH��WR��R>QRPD�VFHGR�Q�SURYWHURQ�DMNKNRZYa��NDL��R^PZa�HXMTXYPZa�NDL��DMWDUDYFZa�DMSKY�HLQ��HMSHL��GH��PHWDVNKQZYVHLQ�HLMa�WD��.ROORXTLYZ��QRa�DMSKJJHYOK�PRL��L>VDVLQ�RL-�SDURYQWHa�R^SZa�GLHWHYTKQ��HMQWDX
TD�JD�U�HMPDXWRX
�NDWKJRUKYVZ������������WR��PH�Q�SUZ
WRQ�KMFTHYVTKQ�NDL��OLYDQ�HMFDOHYSKQD��NDL��JD�U�HLM�JQZULPZYWHURL�NDL��VXQK��THYVWHURL�HMWXYJFDQRQ�K-PL
Q�RL-�WRYSRL��DMOO��H>UKPRQ�PH�Q�DMGHOIZ
Q�NDL��VSRXGDLYZQ�DMQTUZYSZQ�H>IDVNRQ�HL?QDL�WR��FZULYRQ��WDL
a�GH��WZ
Q�R-GRLSRURXYQWZQ�HMQRFOKYVHVLQ�NDL��OK�VWZ
Q�NDWDGURPDL
a�HMNNHLYPHQRQ�����������H>WXFRQ�GH��SDUDPXTLYDa��X-SRPQKVDYQWZQ�PH�WZ
Q�DMGHOIZ
Q�R^WL�JHLWQLZY�K�PD
OORQ�WK
��SRYOHL�NDL��K-�PH�Q�.HIUZ��SROOK�Q�K-PL
Q�K?JHQ�DMGHOIZ
Q�WZ
Q�DMS��$LMJXYSWRX�WK�Q�HMSLPL[LYDQ��Z-a�SODWXYWHURQ�HMNNOKVLDY]HLQ�GXYQDVTDL��HMNHL
�GHY��SOKVLDLYWHURQ�RX>VKa�WK
a�SRYOHZa��VXQHFHYVWHURQ�WK
a�WZ
Q�R>QWZa�DMJDSKWZ
Q�NDL��RLMNHLRWDYWZQ�NDL��ILOWDYWZQ�R>\HZa�DMSRODXYVRPHQ��DMILY[RQWDL�JD�U�NDL��DMQDSDXYVRQWDL�NDL��Z-a�HMQ�SURDVWHLYRLa�SRUUZWHYUZ�NHLPHYQRLa�NDWD��PHYURa�H>VRQWDL�VXQDJZJDLY��NDL��RX^WZa�HMJHYQHWRÚÚ�����������NDL��PHT��H^WHUD�SHUL��WZ
Q�VXPEHEKNRYWZQ�DXMWZ
��DX?TLa�WDX
WD�JUDYIHL��ÚÚSROODL
a�JH�WDL
a�R-PRORJLYDLa�*HUPDQR�a�VHPQXYQHWDL��SROODY�JH�HLMSHL
Q�H>FHL�NDT��H-DXWRX
�JHQRYPHQD��R^VDa�DMULTPK
VDL�GXYQDWDL�SHUL��K-PZ
Q�DMSRIDYVHLa��GKPHXYVHLa��SURJUDIDYa��X-SDUFRYQWZQ�D-USDJDYa��DM[LZPDYWZQ�DMSRTHYVHLa��GRY[Ka�NRVPL��NK
a�RMOLJZULYDa��HMSDLYQZQ�K-JHPRQLNZ
Q�NDL��ERXOHXWLNZ
Q�NDWDIURQKYVHLa�NDL��WZ
Q�HMQDQWLYZQ��DMSHLOZ
Q�NDL��NDWDERKYVHZQ�NDL��NLQGXYQZQ�NDL��GLZJPZ
Q�NDL��SODYQKa�NDL��VWHQRFZULYDa
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�����������NDL��SRLNLYOKa�TOLY\HZa�X-SRPRQKYQ��RL_D�WD��HMSL��'HNLYRX�NDL��6DELYQRX�VXPEDYQWD�PRL��RL_D�PHYFUL�QX
Q�$LMPLOLDQRX
�����������SRX
�GH��*HUPDQR�a�HMIDYQKe�WLYa�GH��SHUL��DXMWRX
�ORYJRVe�DMOOD��WK
a�SROOK
a�DMIURVXYQKa��HLMa�K`Q�HMPSLYSWZ�GLD��*HUPDQRYQ��X-ILYHPDL��GL��R`�NDL��WK�Q�NDT��H^NDVWRQ�WZ
Q�JHQRPHYQZQ�GLKYJKVLQ�SDULYKPL�WRL
a�HLMGRYVLQ�DMGHOIRL
a�OHYJHLQÚÚ�����������R-�G��DXMWR�a�NDL��HMQ�WK
��SUR�a�'RPHYWLRQ�NDL��'LYGXPRQ�HMSLVWROK
��WZ
Q�DMPIL��WR�Q�GLZJPR�Q�DX?TLa�PQKPRQHXYHL�HMQ�WRXYWRLa��ÚÚWRX�a�GH��K-PHWHYURXa��SROORXYa�WH�R>QWDa�NDL��DMJQZ
WDa�X-PL
Q��SHULVVR�Q�RMQRPDVWL��NDWDOHYJHLQ��SOK�Q�L>VWH�R^WL�D>QGUHa�NDL��JXQDL
NHa��NDL��QHYRL�NDL��JHYURQWHa��NDL��NRYUDL�NDL��SUHVEXYWLGHa�����������NDL��VWUDWLZ
WDL�NDL��LMGLZ
WDL��NDL��SD
Q�JHYQRa�NDL��SD
VD�K-OLNLYD��RL`�PH�Q�GLD��PDVWLYJZQ�NDL��SXURYa��RL`�GH��GLD��VLGKYURX�WR�Q�DMJZ
QD�QLNKYVDQWHa��WRX�a�VWHIDYQRXa�DMSHLOKYIDVLQ�����������WRL
a�GH��RXM�SDYPSROXa�DXMWDYUNKa�DMSHYEK�FURYQRa�HLMa�WR��IDQK
QDL�GHNWRX�a�WZ
��NXULYZ���Z^VSHU�RX?Q�H>RLNHQ�PKGH��HMPRL��PHYFUL�QX
Q��GLRYSHU�HLMa�R`Q�RL?GHQ�DXMWR�a�HMSLWKYGHLRQ�NDLUR�Q�X-SHUHYTHWRY�PH�R-�OHYJZQ�NDLUZ
��GHNWZ
��HMSKYNRXVDY�VRX��NDL��HMQ�K-PHYUD��VZWKULYDa�HMERKYTKVDY�VRL�����������WD��JD�U�NDT��K-PD
a�HMSHLGK��SXQTDYQHVTH�NDL��ERXYOHVTH�GKOZTK
QDL�X-PL
Q�R^SZa�GLDYJRPHQ��KMNRXYVDWH�PH�Q�SDYQWZa�R^SZa�K-PD
a�GHVPZYWDa�DMJRPHYQRXa�X-SR��H-NDWRQWDYUFRX�NDL��VWUDWKJZ
Q�NDL��WZ
Q�VX�Q�DXMWRL
a�VWUDWLZWZ
Q�NDL��X-SKUHWZ
Q��HMPHY�WH�NDL��*DYL!RQ�NDL��)DX
VWRQ�NDL��3HYWURQ�NDL��3DX
ORQ��HMSHOTRYQWHa�WLQH�a�WZ
Q�0DUHZWZ
Q��D>NRQWDa�NDL��PKGH��H-SRPHYQRXa��ELYD��WH�NDL��VXYURQWHa��DMIKYUSDVDQ�����������HMJZ��GH��QX
Q�NDL��*DYL!Ra�NDL��3HYWURa�PRYQRL��WZ
Q�D>OOZQ�DMGHOIZ
Q�DMSRUIDQLVTHYQWHa��HMQ�HMUKYPZ��NDL��DXMFPKUZ
��WK
a�/LEXYKa�WRYSZ��NDWDNHNOHLYVPHTD��WULZ
Q�R-GR�Q�K-PHUZ
Q�WRX
�3DUDLWRQLYRX�GLHVWKNRYWHVÚÚ�����������NDL��X-SRNDWDEDYa�IKVLQ��ÚÚHMQ�GH��WK
��SRYOHL�NDWDGHGXYNDVLQ�DMIDQZ
a�HMSLVNHSWRYPHQRL�WRX�a�DMGHOIRXYa��SUHVEXYWHURL�PH�Q�0DY[LPRa�'LRYVNRURa
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�'KPKYWULRa�/RXYNLRa��RL-�JD�U�HMQ�WZ
��NRYVPZ��SURIDQHYVWHURL�)DXVWL
QRa�NDL���$NXYODa�HMQ�$LMJXYSWZ��SODQZ
QWDL��GLDYNRQRL�GH��RL-�PHWD��WRX�a�HMQ�WK
��QKYVZ��WHOHXWKYVDQWDa�X-SROHLITHYQWHa�)DX
VWRa�(XMVHYELRa�&DLUKYPZQ��(XMVHYELRa��R`Q�HM[�DMUFK
a�R-�THR�a�HMQHGXQDYPZVHQ�NDL��SDUHVNHXYDVHQ�WD�a�X-SKUHVLYDa�WZ
Q�HMQ�WDL
a�IXODNDL
a�JHQRPHYQZQ�R-PRORJKWZ
Q�HMQDJZQLYZa�DMSRSOK������������URX
Q�NDL��WD�a�WZ
Q�VZPDYWZQ�SHULVWROD�a�WZ
Q�WHOHLYZQ�NDL��PDNDULYZQ�PDUWXYUZQ�RXMN�DMNLQGXYQZa�HMNWHOHL
Q�����������NDL��JD�U�PHYFUL�QX
Q�RXMN�DMQLYKVLQ�R-�K-JRXYPHQRa�WRX�a�PH�Q�DMQDLUZ
Q��Z-a�SURHL
SRQ��ZMPZ
a�WZ
Q�SURVDJRPHYQZQ��WRX�a�GH��EDVDYQRLa�NDWD[DLYQZQ��WRX�a�GH��IXODNDL
a�NDL��GHVPRL
a�HMNWKYNZQ�SURVWDYVVZQ�WH�PKGHYQD�WRXYWRLa�SURVLHYQDL�NDL��DMQHUHXQZ
Q�PKY�WLa�IDQHLYK��NDL��R^PZa�R-�THR�a�WK
��SURTXPLYD��NDL��OLSDULYD��WZ
Q�DMGHOIZ
Q�GLDQDSDXYHL�WRX�a�SHSLHVPHYQRXVÚÚ�����������NDL��WRVDX
WD�PH�Q�R-�'LRQXYVLRa��LMVWHYRQ�GH��Z-a�R-�PH�Q�(XMVHYELRa��R`Q�GLDYNRQRQ�SURVHL
SHQ��VPLNUR�Q�X^VWHURQ�HMSLYVNRSRa�WK
a�NDWD��6XULYDQ�/DRGLNHLYDa�NDTLYVWDWDL��R-�GH��0DY[LPRa��R`Q�WRYWH�SUHVEXYWHURQ�HL>UKNHQ��PHW��DXMWR�Q�'LRQXYVLRQ�WK�Q�OHLWRXUJLYDQ�WZ
Q�NDW���$OH[DYQGUHLDQ�DMGHOIZ
Q�GLDGHYFHWDL��)DX
VWRa�GHY��R-�VX�Q�DXMWZ
��WKQLNDYGH�GLDSUHY\Da�HMQ�WK
��R-PRORJLYD���PHYFUL�WRX
�NDT��K-PD
a�GLZJPRX
�IXODFTHLYa��JKUDLR�a�NRPLGK
��NDL��SOKYUKa�K-PHUZ
Q�NDT��K-PD
a�DXMWRX�a�PDUWXULYZ��WK�Q�NHIDOK�Q�DMSRWPKTHL�a�WHOHLRX
WDL��DMOOD��WD��PH�Q�NDW��HMNHL
QR�NDLURX
�WZ
������������'LRQXVLYZ��VXPEDYQWD�WRLDX
WD����������.DWD��GH��WR�Q�GKORXYPHQRQ�2XMDOHULDQRX
�GLZJPR�Q�WUHL
a�HMQ�.DLVDUHLYD��WK
a�3DODLVWLYQKa�WK
��NDWD��&ULVWR�Q�GLDODYP\DQWHa�R-PRORJLYD���THLYZ��NDWHNRVPKYTKVDQ�PDUWXULYZ���TKULYZQ�JHQRYPHQRL�ERUDY��WRXYWZQ�R-�PH�Q�3ULYVNRa�HMNDOHL
WR��R-�GH��0DYOFRa��WZ
��GH��WULYWZ���$OHY[DQGURa�R>QRPD�K?Q��WRXYWRXa�IDVL�Q�NDW��DMJUR�Q�RLMNRX
QWDa��SURYWHURQ�PH�Q�H-DXWRX�a�Z-a�DMPHOHL
a�NDL��U-D�TXYPRXa�NDNLYVDL��R^WL�GK��EUDEHLYZQ��WRX
�NDLURX
�WRL
a�SRYTRX�JOLFRPHYQRLa�RXMUDQLYRX�GLDQHYPRQWRa��RMOLJZURL
HQ�DXMWRLY��PK��RXMFL��SURDU��SDY]RQWHa�WR�Q�WRX
�PDUWXULYRX�VWHYIDQRQ��WDXYWK��GH��ERXOHXVD�����������PHYQRXa��R-UPK
VDL�HMSL��WK�Q�.DLVDYUHLDQ�R-PRYVH�WH�FZUK
VDL�HMSL��WR�Q�GLNDVWK�Q�NDL��WXFHL
Q�WRX
�SURGHGKOZPHYQRX�WHYORXa��H>WL
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�SUR�a�WRXYWRLa�JXYQDLRYQ�WL�NDWD��WR�Q�DXMWR�Q�GLZJPR�Q�HMQ�WK
��DXMWK
��SRYOHL�WR�Q�R^PRLRQ�L-VWRURX
VLQ�DMJZ
QD�GLKTOKNHYQDL��WK
a�GH��0DUNLYZQRa�DXMWK�Q�DL-UHYVHZa�JHQHYVTDL�NDWHYFHL�ORYJRa�����������$OO��RXMN�HLMa�PDNUR�Q�GRXOHLYDQ�WK�Q�SDUD��EDUEDYURLa�X-SRPHLYQDQWRa�2XMDOHULDQRX
��PRQDUFKYVDa�R-�SDL
a�VZIUR��QHYVWHURQ�WK�Q�DMUFK�Q�GLDWLYTHWDL��DMQLYKVLY�WH�DXMWLYND�GLD��SURJUDP��PDYWZQ�WR�Q�NDT��K-PZ
Q�GLZJPRYQ��HMS��HMOHXTHULYDa�WRL
a�WRX
�ORYJRX�SURHVWZ
VLQ�WD��HM[�H>TRXa�HMSLWHOHL
Q�GL��DMQWLJUDIK
a�SURVWDY[Da��K^WLa�WRX
WRQ�H>FHL�WR�Q�WURYSRQ��ÚÚ$XMWRNUDYWZU�.DL
VDU�3RXYSOLRa�/LNLYQLRa�*DOOLK
QRa�(XMVHEK�a�(XMWXFK�a�6HEDVWR�a�'LRQXVLYZ��NDL��3LYQQD��NDL��'KPKWULYZ��NDL��WRL
a�ORLSRL
a�HMSLVNRYSRLa��WK�Q�HXMHUJHVLYDQ����������WK
a�HMPK
a�GZUHD
a�GLD��SDQWR�a�WRX
�NRYVPRX�HMNELEDVTK
QDL�SURVHYWD[D��R^SZa�DMSR��WZ
Q�WRYSZQ�WZ
Q�TUK�VNHXVLYPZQ�DMSRFZUKYVZVLQ��NDL��GLD��WRX
WR�NDL��X-PHL
a�WK
a�DMQWLJUDIK
a�WK
a�HMPK
a�WZ
��WXYSZ��FUK
VTDL�GXYQDVTH��Z^VWH�PKGHYQD�X-PL
Q�HMQRFOHL
Q��NDL��WRX
WR��R^SHU�NDWD��WR��HM[R�Q�GXYQDWDL�X-I��X-PZ
Q�DMQDSOKURX
VTDL��K>GK�SUR��SROORX
�X-S��HMPRX
�VXJNHFZYUKWDL��NDL��GLD��WRX
WR�$XMUKYOLRa�.XULYQLRa��R-�WRX
�PHJLYVWRX�SUDYJPDWRa�SURVWDWHXYZQ��WR�Q�WXYSRQ�WR�Q�X-S��HMPRX
�GRTHYQWD�GLDIXODY[HLÚÚ��WDX
WD�HMSL��WR��VDIHYVWHURQ�HMN�WK
a�w5ZPDLYZQ�H-UPKQHXTHYQWD����������JOZYWWKa�HMJNHLYVTZ��NDL��D>OOK�GH��WRX
�DXMWRX
�GLDYWD[La�IHYUHWDL��K`Q�SUR�a�H-WHYURXa�HMSLVNRYSRXa�SHSRLYKWDL��WD��WZ
Q�NDORXPHYQZQ�NRLPKWKULYZQ�DMSRODPEDYQHLQ�HMSLWUHYSZQ�FZULYD�����������(Q�WRXYWZ��GH��WK
a�PH�Q�w5ZPDLYZQ�HMNNOKVLYDa�HLMa�H>WL�WRYWH�NDTKJHL
WR�;XYVWRa��WK
a�G��HMS���$QWLRFHLYDa�PHWD��)DYELRQ�'KPKWULDQRYa��)LUPLOLDQR�a�GH��.DLVDUHLYDa�WK
a�.DSSDGRNZ
Q��NDL��HMSL��WRXYWRLa�WZ
Q�NDWD��3RYQWRQ�HMNNOKVLZ
Q�*UKJRYULRa�NDL��R-�WRXYWRX�DMGHOIR�a��$TKQRYGZURa���:ULJHYQRXa�JQZYULPRL��WK
a�G��HMSL��3DODLVWLYQKa�.DLVDUHLYDa��4HRNWLYVWRX�PHWDOODY[DQWRa��GLDGHYFHWDL�WK�Q�HMSLVNRSK�Q�'RYPQRa��EUDFHL
�GH��FURYQZ��WRXYWRX�GLDJHQRPHYQRX��4HRYWHNQRa��R-�NDT��K-PD
a��GLDYGRFRa�NDTLYVWDWDL��WK
a�G���:ULJHYQRXa�GLDWULEK
a�NDL��RX_WRa�K?Q��DMOOD��NDL��HMQ����������w,HURVROXYPRLa�DMQDSDXVDPHYQRX�0D]DEDYQRX��WR�Q�TURYQRQ�w8PHYQDLRa��R-�NDL��DXMWR�a�HMSL��SOHLYVWRLa�WRL
a�NDT��K-PD
a�GLD��SUHY\Da�H>WHVLQ��GLHGHY[DWR�
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���������.DWD��WRXYWRXa�HLMUKYQKa�D-SDQWDFRX
�WZ
Q�HMNNOKVLZ
Q�RX>VKa��HMQ�.DLVDUHLYD��WK
a�3DODLVWLYQKa�0DUL
QRa�WZ
Q�HMQ�VWUDWHLYDLa�DM[LZYPDVL�WHWLPKPHYQZQ��JHYQHL�WH�NDL��SORXYWZ��SHULIDQK�a�DMQKYU��GLD��WK�Q�&ULVWRX
�PDUWXULYDQ�WK�Q�NHIDOK�Q�DMSRWHYPQHWDL��WRLD
VGH�H^QHNHQ�DLMWLYDa����������WLPKY�WLYa�HMVWL�SDUD��w5ZPDLYRLa�WR��NOK
PD��RX_�WRX�a�WXFRYQWDa�IDVL�Q�H-NDWRQ��WDYUFRXa�JLYQHVTDL��WRYSRX�VFRODY]RQWRa��HMSL��WRX
WR�SURNRSK
a�WR�Q�0DUL
QRQ�K-�WRX
�EDTPRX
�WDY[La�HMNDYOHL��K>GK�WH�PHYOORQWD�WK
a�WLPK
a�H>FHVTDL�SDUHOTZ�Q�D>OORa�SUR��WRX
�EKYPDWRa��PK��HM[HL
QDL�PH�Q�HMNHLYQZ��WK
a�w5ZPDLYZQ�PHWHYFHLQ�DM[LYDa�NDWD��WRX�a�SDODLRX�a�QRYPRXa��&ULVWLDQZ
��JH�R>QWL�NDL��WRL
a�EDVLOHX
VL�PK��TXYRQWL��NDWKJRYUHL��DXMWZ
��G��HMSLEDYOOHLQ�WR�Q�NOK
URQ����������HMI��Z_��NLQKTHYQWD�WR�Q�GLNDVWKYQ���$FDLR�a�RX_WRa�K?Q��SUZ
WRQ�PH�Q�HMUHYVTDL�SRLYDa�R-�0DUL
QRa�HL>K�JQZYPKa��Z-a�G��R-PRORJRX
QWD�&ULVWLDQR�Q�HMSLPRYQZa�H-ZYUD��WULZ
Q�Z-UZ
Q�HMSLGRX
QDL�DXMWZ
��HLMa�HMSLYVNH\LQ�GLDYVWKPD����������HMNWR�a�GK
WD�JHQRYPHQRQ�DXMWR�Q�WRX
�GLNDVWKULYRX�4HRYWHNQRa�R-�WK
�GH�HMSLYVNRSRa�DMIHYONHL��SURVHOTZ�Q�GL��R-PLOLYDa��NDL��WK
a�FHLUR�a�ODEZ�Q�HMSL��WK�Q�HMNNOKVLYDQ�SURDYJHL��HL>VZ�WH�SUR�a�DXMWZ
��VWKYVDa�WZ
��D-JLDYVPDWL��PLNURYQ�WL�SDUDQDVWHLYODa�DXMWRX
�WK
a�FODPXYGRa�NDL��WR��SURVKUWKPHYQRQ�DXMWZ
��[LYIRa�HMSLGHLY[Da�D^PD�WH�DMQWLSDUD��WLYTKVLQ�SURVDJDJZ�Q�DXMWZ
��WK�Q�WZ
Q�THLYZQ�HXMDJJHOLYZQ�JUDIKYQ��NHOHXYVDa�WZ
Q�GXHL
Q�H-OHYVTDL�WR��NDWD��JQZYPKQ��Z-a�G��DMPHOOKWL��WK�Q�GH[LD�Q�SURWHLYQDa�HMGHY[DWR�WK�Q�THLYDQ�JUDIKYQ�����������ÚÚH>FRX�WRLYQXQ��H>FRXÚÚ��IKVL�Q�SUR�a�DXMWR�Q�R-�4HRYWHNQRa��ÚÚWRX
�THRX
��NDL��WXYFRLa�Z_Q�HL^ORX��SUR�a�DXMWRX
�GXQDPRXYPHQRa��NDL��EDYGL]H�PHW��HLMUKYQKVÚÚ����������HXMTX�a�HMNHL
THQ�HMSDQHOTRYQWD�DXMWR�Q�NK
UX[�HMERYD�NDOZ
Q�SUR��WRX
�GLNDVWKULYRX��NDL��JD�U�K>GK�WD��WK
a�SURTHVPLYDa�WRX
�FURYQRX�SHSOKYUZWR��NDL��GK��SDUDVWD�a�WZ
��GLNDVWK
��NDL��PHLY]RQD�WK
a�SLYVWHZa�WK�Q�SURTXPLYDQ�HMSLGHLY[Da��HXMTX�a�Z-a�HL?FHQ��DMSDFTHL�a�WK�Q�HMSL��TDQDYWZ���WHOHLRX
WDL����������À(QTD�NDL���$VWXYULRa�HMSL��WK
��THRILOHL
�SDUUKVLYD��PQKPR�
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�QHXYHWDL��DMQK�U�WZ
Q�HMSL��w5ZYPKa�VXJNOKWLNZ
Q�JHQRYPHQRa�EDVLOHX
VLYQ�WH�SURVILOK�a�NDL��SD
VL�JQZYULPRa�HXMJHQHLYDa�WH���������H^QHND�NDL��SHULRXVLYDa��R`a�SDUZ�Q�WHOHLRXPHYQZ��WZ
��PDYUWXUL��WR�Q�Z?PRQ�X-SRTHLYa��HMSL��ODPSUD
a�NDL��SROXWHORX
a�HMVTK
WRa�D>UDa�WR��VNK
QRa�HMSLIHYUHWDL��SHULVWHLYODa�WH�HX?�PDYOD�SORXVLYZa��WK
��SURVKNRXYVK��WDIK
��SDUDGLYGZVLQ��WRXYWRX�PXULYD�PH�Q�NDL��D>OOD�PQKPRQHXYRXVLQ�RL-�WDMQGUR�a�NDL��HLMa�K-PD
a�GLDPHLYQDQWHa�JQZYULPRL��DMWD�U�NDL��SDUDGRY[RX�WRLRXYWRX�����������(SL��WK
a�)LOLYSSRX�.DLVDUHLYDa��K`Q�3DQHDYGD�)RLYQLNHa�SURVDJRUHXYRXVLQ��IDVL��SDUD��WDL
a�DXMWRYTL�GHLNQXPHYQDLa�HMQ�WDL
a�X-SZUHLYDLa�WRX
�NDORXPHYQRX��3DQHLYRX�R>URXa�SKJDL
a��HM[�Z_Q�NDL��WR�Q��,RUGDYQKQ�SURFHL
VTDL��NDWDY�WLQD�H-RUWK
a�K-PHYUDQ�VIDYJLRYQ�WL�NDWDEDYOOHVTDL�NDL��WRX
WR�WK
��WRX
�GDLYPRQRa�GXQDYPHL�DMIDQH�a�JLYQHVTDL�SDUDGRY[Za�TDX
PDY�WH�HL?QDL�SHUL��ERYKWRQ�WRL
a�SDURX
VL�WR��JLQRYPHQRQ��SDURYQWD�G��RX?Q�SRWH�WRL
a�SUDWWRPHYQRLa�WR�Q��$VWXYULRQ�NDL��WR��SUD
JPD�NDWDSHSOKJPHY��QRXa�LMGRYQWD�WRX�a�SROORXYa��RLMNWHL
UDL�WK
a�SODYQKa��ND>SHLWD����������DMQDQHXYVDQWD�HLMa�RXMUDQRYQ��L-NHWHX
VDL�GLD��&ULVWRX
�WR�Q�HMSL��SDYQWZQ�THR�Q�WR��ODRSODYQRQ�GDLPRYQLRQ�HMOHYJ[DL�NDL��SDX
VDL�WK
a�WZ
Q�DMQTUZYSZQ�DMSDYWKa��WDX
WD�GHY�IDVLQ�HXM[DPHYQRX��DMTURYZa�WR��L-HUHL
RQ�HMSLSRODYVDL�WDL
a�SKJDL
a�RX^WZ�WH�DXMWRL
a�WR��SDUDYGR[RQ�RL>FHVTDL��PKGHQR�a�PKNHYWL�TDXYPDWRa�SHUL��WR�Q�WRYSRQ�JLQRPHYQRX�����������$OO��HMSHLGK��WK
VGH�WK
a�SRYOHZa�HLMa�PQKYPKQ�HMOKYOXTD��RXMN�D>[LRQ�K-JRX
PDL�SDUHOTHL
Q�GLKYJKVLQ�NDL��WRL
a�PHT��K-PD
a�PQKPRQHXYHVTDL�DM[LYDQ��WK�Q�JD�U�DL-PRUURRX
VDQ��K`Q�HMN�WZ
Q�L-HUZ
Q�HXMDJJHOLYZQ�SUR�a�WRX
�VZWK
URa�K-PZ
Q�WRX
�SDYTRXa�DMSDOODJK�Q�HX^UDVTDL�PHPDTKYNDPHQ��HMQTHYQGH�H>OHJRQ�R-UPD
VTDL�WRYQ�WH�RL?NRQ�DXMWK
a�HMSL��WK
a�SRYOHZa�GHLYNQXVTDL�NDL��WK
a�X-SR��WRX
�VZWK
URa�HLMa�DXMWK�Q�HXMHUJHVLYDa�TDXPDVWD��WURYSDLD�SDUD��PHYQHLQ����������H-VWDYQDL�JD�U�HMI��X-\KORX
�OLYTRX�SUR�a�PH�Q�WDL
a�SXYODLa�WRX
�DXMWK
a�RL>NRX�JXQDLNR�a�HMNWXYSZPD�FDYONHRQ��HMSL��JRYQX�NHNOLPHYQRQ�NDL��WHWDPHYQDLa�HMSL��WR��SURYVTHQ�WDL
a�FHUVL�Q�L-NHWHXRXYVK��HMRLNRYa��WRXYWRX�GH��D>QWLNUXa�D>OOR�WK
a�DXMWK
a�X^OKa��DMQGUR�a�R>UTLRQ�VFK
PD��GLSORL"GD�NRVPLYZa�SHULEHEOKPHYQRQ�NDL��WK�Q�FHL
UD�WK
��JXQDLNL��SURWHL
QRQ��RX_
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�SDUD��WRL
a�SRVL�Q�HMSL��WK
a�VWKYOKa�DXMWK
a�[HYQRQ�WL�ERWDYQKa�HL?GRa�IXYHLQ��R`�PHYFUL�WRX
�NUDVSHYGRX�WK
a�WRX
�FDONRX
�GLSORL"GRa�DMQLRYQ��DMOH[LIDYUPDNRYQ�WL�SDQWRLYZQ�QRVKPDYWZQ�WXJ�����������FDYQHLQ����������WRX
WRQ�WR�Q�DMQGULDYQWD�HLMNRYQD�WRX
��,KVRX
�IHYUHLQ�H>OHJRQ��H>PHQHQ�GH��NDL��HLMa�K-PD
a��Z-a�NDL��R>\HL�SDUDODEHL
Q�HMSL��GKPKYVDQWDa�DXMWRX�a�WK
��SRYOHL����������NDL��TDXPDVWR�Q�RXMGH�Q�WRX�a�SDYODL�HM[�HMTQZ
Q�HXMHUJHWKTHYQWDa�SUR�a�WRX
�VZWK
URa�K-PZ
Q�WDX
WD�SHSRLKNHYQDL��R^WH�NDL��WZ
Q�DMSRVWRYOZQ�DXMWRX
�WD�a�HLMNRYQDa�3DXYORX�NDL��3HYWURX�NDL��DXMWRX
�GK��WRX
�&ULVWRX
�GLD��FUZPDYWZQ�HMQ�JUDIDL
a�VZ�]RPHYQDa�L-VWRUKYVDPHQ��Z-a�HLMNRYa��WZ
Q�SDODLZ
Q�DMSDUDIXODYNWZa�RL_D�VZWK
UDa�HMTQLNK
��VXQKTHLYD��SDU��H-DXWRL
a�WRX
WRQ�WLPD
Q�HLMZTRYWZQ�WR�Q�WURYSRQ����������7R�Q�JD�U��,DNZYERX�TURYQRQ��WRX
�SUZYWRX�WK
a�w,HURVROXYPZQ�HMNNOKVLYDa�WK�Q�HMSLVNRSK�Q�SUR�a�WRX
�VZWK
URa�NDL��WZ
Q�DMSRVWRYOZQ�X-SRGH[DPHYQRX��R`Q�NDL��DMGHOIR�Q�WRX
�&ULVWRX
�FUKPDWLYVDL�RL-�THL
RL�ORYJRL�SHULHYFRXVLQ��HLMa�GHX
UR�SHIXODJ��PHYQRQ�RL-�WK
�GH�NDWD��GLDGRFK�Q�SHULHYSRQWHa�DMGHOIRL��VDIZ
a�WRL
a�SD
VLQ�HMSLGHLYNQXQWDL�RL_RQ�SHUL��WRX�a�D-JLYRXa�D>QGUDa�WRX
�THRILORX
a�H^QHNHQ�RL^�WH�SDYODL�NDL��RL-�HLMa�K-PD
a�H>VZ�]RYQ�WH�NDL��DMSRVZY�]RXVL�VHYEDa��NDL��WDX
WD�PH�Q�WDXYWK�����������¾2�JH�PK�Q�'LRQXYVLRa�SUR�a�WDL
a�GKOZTHLYVDLa�HMSLVWRODL
a�DXMWRX
�H>WL�NDL��WD�a�IHURPHYQDa�H-RUWDVWLND�a�WR��WKQLNDX
WD�VXQWDYWWHL��SDQKJXULNZWHYURXa�HMQ�DXMWDL
a�SHUL��WK
a�WRX
�SDYVFD�H-RUWK
a�DMQDNLQZ
Q�ORYJRXa��WRXYWZQ�WK�Q�PH�Q�)ODXL"Z��SURVIZQHL
��WK�Q�GH��'RPHWLYZ��NDL��'LGXYPZ���HMQ�K_��NDL��NDQRYQD�HMNWLYTHWDL�RMNWDHWKULYGRa��R^WL�PK��D>OORWH�K@�PHWD��WK�Q�HMDULQK�Q�LMVKPHULYDQ�SURVKYNRL�WK�Q�WRX
�SDYVFD�H-RUWK�Q�HMSLWHOHL
Q��SDULVWDYPHQRa��SUR�a�WDXYWDLa�NDL��D>OOKQ�WRL
a�NDW���$OH[DYQ��GUHLDQ�VXPSUHVEXWHYURLa�HMSLVWROK�Q�GLDFDUDYWWHL�H-WHYURLa�WH����������R-PRX
�GLDIRYUZa��NDL��WDXYWDa�H>WL�WRX
�GLZJPRX
�VXQHVWZ
WRa�����������(SLODERXYVKa�GH��R^VRQ�RX>SZ�WK
a�HLMUKYQKa��HMSDYQHLVL�PH�Q�HLMa�WK�Q��$OH[DYQGUHLDQ��SDYOLQ�G��HMQWDX
TD�VWDYVHZa�NDL��SROHYPRX�VXVWDYQWRa��Z-a�RXMF�RL_RYQ�WH�K?Q�DXMWZ
��WRX�a�NDWD��WK�Q
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�SRYOLQ�D^SDQWDa�DMGHOIRXYa��HLMa�H-NDYWHURQ�WK
a�VWDYVHZa�PHYURa�GLK�UKPHYQRXa��HMSLVNRSHL
Q��DX?TLa�HMQ�WK
��WRX
�SDYVFD�H-RUWK
���Z^VSHU�WLa�X-SHURYULRa��HM[�DXMWK
a�WK
a��$OH[DQGUHLYDa�GLD��JUDPPDYWZQ�DXMWRL
a�Z-PLYOHL����������NDL��w,HYUDNL�GH��PHWD��WDX
WD�WZ
Q�NDW��$L>JXSWRQ�HMSLVNRYSZ��H-WHYUDQ�H-RUWDVWLNK�Q�HMSLVWROK�Q�JUDYIZQ��WK
a�NDW��DXMWR�Q�WZ
Q��$OH[DQGUHYZQ�VWDYVHZa�PQKPRQHXYHL�GLD��WRXYWZQ��ÚÚHMPRL��GHY��WLY�TDXPDVWR�Q�HLM�SUR�a�WRX�a�SRUUZWHYUZ�SDURLNRX
QWDa�FDOHSR�Q�WR��ND@Q�GL��HMSLVWROZ
Q�R-PLOHL
Q��R^WH�NDL��WR��SUR�a�HMPDXWR�Q�DXMWZ
��PRL�GLDOHYJHVTDL�NDL��WK
��LMGLYD��\XFK
��VXPERXOHXYHVTDL�NDTHYVWKNHQ�D>SRURQe���������SUR�a�JRX
Q�WD��HMPDXWRX
�VSODYJFQD��WRX�a�R-PRVNKYQRXa�NDL��VXP\XYFRXa�DMGHOIRX�a�NDL��WK
a�DXMWK
a�SROLYWDa�HMNNOKVLYDa��HMSLVWROLPDLYZQ�GHYRPDL�JUDPPDYWZQ��NDL��WDX
T��R^SZa�GLDSHP\DLYPKQ��DMPKYFDQRQ�IDLYQHWDL��U-D
�RQ�JD�U�D>Q�WLa�RXMF�R^SZa�HLMa�WK�Q�X-SHURULYDQ��DMOOD��NDL��DMS��DMQDWROZ
Q�HMSL��GXVPD�a�SHUDLZTHLYK��K@�WK�Q��$OH[DYQGUHLDQ�DMS��DXMWK
a�WK
a��$OH[DQGUHLYDa�HMSHYOTRL����������WK
a�JD�U�HMUKYPRX�WK
a�SROOK
a�NDL��DMWULERX
a�HMNHLYQKa�K`Q�HMQ�GXVL�Q�JHQHDL
a�GLZYGHXVHQ�R-��,VUDKYO��D>SHLURa�PD
OORQ�NDL��D>EDWRYa�HMVWLQ�K-�PHVDLWDYWK�WK
a�SRYOHZa�R-GRYa��NDL��WK
a�TDODYVVKa�K`Q�HMNHL
QRL�U-DJHL
VDQ�NDL��GLDWHLFLVTHL
VDQ�H>VFRQ�L-SSKYODWRQ�NDL��Z_Q�HMQ�WK
��OHZIRYUZ��NDWHSRQWLYVTKVDQ�$LMJXYSWLRL��RL-�JDOKQRL��NDL��DMNXYPDQWRL�OLPHYQHa�JHJRYQDVLQ�HLMNZYQ��SROODYNLa�IDQHYQWHa�DMSR��WZ
Q�HMQ�DXMWRL
a�IRYQZQ�RL_RQ�HMUXTUD��TDYODVVD����������R-�G��HMSLUUHYZQ�SRWDPR�a�WK�Q�SRYOLQ�SRWH��PH�Q�HMUKYPRX�WK
a�DMQXYGURX�[KURYWHURa�Z>ITK�NDL��PD
OORQ�DXMFPZYGKa�HMNHLYQKa�K`Q�GLDSRUHXRYPHQRa�R-��,VUDK�O�RX^WZa�HMGLY\KVHQ��Z-a�0ZVK
�PH�Q�NDWDERD
Q��U-XK
QDL�G��DXMWRL
a�SDUD��WRX
�TDXPDYVLD�SRLRX
QWRa�PRYQRX�HMN�SHYWUDa�DMNURWRYPRX�SRWRYQ����������SRWH��GH��WRVRX
WRa�HMSOKYPPXUHQ�Z-a�SD
VDQ�WK�Q�SHULYFZURQ�WDYa�WH�R-GRX�a�NDL��WRX�a�DMJURX�a�HMSLNOXYVDQWD��WK
a�HMSL��1Z
H�JHQRPHYQKa�WRX
�X^GDWRa�IRUD
a�HMSDJDJHL
Q�DMSHLOKYQ��DMHL��GH��DL^PDWL�NDL��IRYQRLa�NDL��NDWDSRQWLVPRL
a�NDYWHLVLQ�PHPLDVPHYQRa��RL_Ra�X-SR��0ZVK
�JHYJRQHQ�WZ
��)DUDZY��PHWDEDOZ�Q�HLMa�DL_PD�NDL��HMSR]HYVDa�
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���������NDL��SRL
RQ�JHYQRLW��D@Q�WRX
�SDYQWD�NDTDLYURQWRa�X^GDWRa�X^GZU�D>OOR�NDTDYUVLRQe�SZ
a�D@Q�R-�SROX�a�NDL��DMSHYUDQWRa�DMQ��TUZYSRLa�ZMNHDQR�a�HMSLFXTHL�a�WK�Q�SLNUD�Q�WDXYWKQ�DMSRVPKY[DL�TDYODVVDQe�K@�SZ
a�D@Q�R-�PHYJDa�SRWDPRYa��R-�HMNSRUHXRYPHQRa�HM[��(GHYP��WD�a�WHYVVDUDa�DMUFD�a�HLMa�D`a�DMIRULY]HWDL��PHWRFHWHXY��VDa�HLMa�PLYDQ�WRX
�*KZYQ��DMSRSOXYQDL�WR�Q�OXYTURQe���������K@�SRYWH�R-�WHTROZPHYQRa�X-SR��WZ
Q�SRQKUZ
Q�SDQWDFRYTHQ�DMQDTXPLDYVHZQ�DMK�U�HLMOLNULQK�a�JHYQRLWRe�WRLRX
WRL�JD�U�DMSR��WK
a�JK
a�DMWPRL��NDL��DMSR��TDODYVVKa�D>QHPRL�SRWDPZ
Q�WH�DX?UDL�NDL��OLPHYQZQ�DMQLPKYVHLa�DMSRSQHYRXVLQ��Z-a�VKSRPHYQZQ�HMQ�SD
VL�WRL
a�X-SR��NHLPHYQRLa�VWRLFHLYRLa�QHNUZ
Q�LMFZ
UDa�HL?QDL�WD�a�GURYVRXa����������HL?WD�TDXPDY]RXVLQ�NDL��GLDSRURX
VLQ��SRYTHQ�RL-�VXQHFHL
a�ORLPRLY��SRYTHQ�DL-�FDOHSDL��QRYVRL��SRYTHQ�DL-�SDQWRGDSDL��ITRUDLY��SRYTHQ�R-�SRLNLYORa�NDL��SROX�a�WZ
Q�DMQTUZYSZQ�R>OHTURa��GLD��WLY�PKNHYWL�WRVRX
WR�SOK
TRa�RLMNKWRYUZQ�K-�PHJLYVWK�SRYOLa�HMQ�DXMWK
��IHYUHL��DMSR��QKSLYZQ�DMU[DPHYQK�SDLYGZQ�PHYFUL�WZ
Q�HLMa�D>NURQ�JHJKUDNRYWZQ��R^VRXa�ZMPRJHYURQWDa�RX`a�HMNDYOHL��SURYWHURQ�R>QWDa�H>WUHIHQ��DMOO��RL-�WHVVDUDNRQWRX
WDL�NDL��PHYFUL�WZ
Q�H-EGRPKYNRQWD�HMWZ
Q�WRVRX
WRQ�SOHYRQHa�WRYWH��Z^VWH�PK��VXPSOKURX
VTDL�QX
Q�WR�Q�DMULTPR�Q�DXMWZ
Q��SURVHJJUDIHYQWZQ����������NDL��VXJNDWDOHJHYQWZQ�HLMa�WR��GKPRYVLRQ�VLWKUHYVLRQ�WZ
Q�DMSR��WHVVDUHVNDLYGHND�HMWZ
Q�PHYFUL�WZ
Q�RMJGRKYNRQWD��NDL��JHJRYQDVLQ�RL_RQ�K-OLNLZ
WDL�WZ
Q�SDYODL�JHUDLWDYWZQ�RL-�R>\HL�QHZYWDWRL�����������NDL��RX^WZ�PHLRXYPHQRQ�DMHL��NDL��GDSDQZYPHQRQ�R-UZ
QWHa����������WR��HMSL��JK
a�DMQTUZYSZQ�JHYQRa��RXM�WUHYPRXVLQ��DXM[RPHYQRX�NDL��SURNRYSWRQWRa�WRX
�SDQWHORX
a�DXMWZ
Q�DMIDQLVPRX
ÚÚ����������0HWD��WDX
WD�ORLPLNK
a�WR�Q�SRYOHPRQ�GLDODERXYVKa�QRYVRX�WK
a�WH�H-RUWK
a�SOKVLD]RXYVKa��DX?TLa�GLD��JUDIK
a�WRL
a�DMGHOIRL
a�R-PLOHL
��WD��WK
a�VXPIRUD
a�HMSLVKPDLQRYPHQRa�SDYTK�GLD��WRXYWZQ����������ÚÚWRL
a�PH�Q�D>OORLa�DMQTUZYSRLa�RXMN�D@Q�GRY[HLHQ�NDLUR�a�H-RUWK
a�HL?QDL�WD��SDURYQWD��RXMGH��H>VWLQ�DXMWRL
a�RX>WH�RX_WRa�RX>WH�WLa�H^WHURa��RXMF�R^SZa�WZ
Q�HMSLOXYSZQ��DMOO��RXMG��HL>�WLa�SHULFDUKYa��R`Q�RLMKTHL
HQ�PDYOLVWD��QX
Q�PHYQ�JH�TUK
QRL�SDYQWD��NDL��SHQTRX
VLQ�SDYQWHa��NDL��SHULKFRX
VLQ�RLMPZJDL��WK�Q�SRYOLQ
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�GLD��WR��SOK
TRa�WZ
Q�WHTQKNRYWZQ�NDL��WZ
Q�DMSRTQK�VNRYQWZQ�R-VKPHYUDL����������Z-a�JD�U�HMSL��WZ
Q�SUZWRWRYNZQ�WZ
Q�$LMJXSWLYZQ�JHYJUDSWDL��RX^WZa�NDL��QX
Q�HMJHQKYTK�NUDXJK��PHJDYOK��RXM�JD�U�H>VWLQ�RLMNLYD��HMQ�K_��RXMN�H>VWLQ�HMQ�DXMWK
��WHTQKNZYa��NDL��R>IHORYQ�JH�HL_a��SROOD��PH�Q�JD�U�NDL��GHLQD��NDL��WD��SUR��WRXY��WRX�VXPEHEKNRYWD����������SUZ
WRQ�PH�Q�K-PD
a�K>ODVDQ��NDL��PRYQRL�SUR�a�D-SDYQWZQ�GLZNRYPHQRL�NDL��TDQDWRXYPHQRL�H-ZUWDY��VDPHQ�NDL��WRYWH��NDL��SD
a�R-�WK
a�NDT��H^NDVWRQ�TOLY\HZa�WRYSRa�SDQKJXULNR�Q�K-PL
Q�JHYJRQH�FZULYRQ��DMJUR�a�HMUKPLYD�QDX
a�SDQGRFHL
RQ�GHVPZWKYULRQ��IDLGURWDYWKQ�GH��SDVZ
Q�K>JDJRQ�H-RUWK�Q�RL-�WHYOHLRL�PDYUWXUHa��HXMZFKTHYQWHa�HMQ�RXMUDQZ
�����������PHWD��GH��WDX
WD�SRYOHPRa�NDL��OLPR�a�HMSHYODEHQ��D`�WRL
a�H>TQHVL�VXQGLKQHYJNDPHQ��PRYQRL�PH�Q�X-SRVWDYQWHa�R^VD�K-PL
Q�HMOXPKYQDQWR��SDUDSRODXYVDQWHa�GH��NDL��Z_Q�DMOOKYORXa�HLMUJDYVDQWRY�WH�NDL��SHSRYQTDVLQ��NDL��WK
��&ULVWRX
�SDYOLQ�HMQKXIUDYQTKPHQ�HLMUKYQK���K`Q�PRYQRLa�K-PL
Q�GHYGZNHQ����������EUDFXWDYWKa�GH��K-PZ
Q�WH�NDL��DXMWZ
Q�WXFRYQWZQ�DMQDSQRK
a��HMSLNDWHYVNK\HQ�K-�QRYVRa�DX^WK��SUD
JPD�IRYERX�WH�SDQWR�a�IREHUZYWHURQ�HMNHLYQRLa�NDL��VXPIRUD
a�K_VWLQRa�RX?Q�VFHWOLZYWHURQ�NDL��Z-a�L>GLRYa�WLa�DXMWZ
Q�DMSKYJJHLOHQ�VXJJUDIHXYa��SUD
JPD�PRYQRQ�GK��WZ
Q�SDYQWZQ�HMOSLYGRa�NUHL
VVRQ�JHQRYPHQRQ��K-PL
Q�GH��RXM�WRLRX
WR�PHYQ��JXPQDY��VLRQ�GH��NDL��GRNLYPLRQ�RXMGHQR�a�WZ
Q�D>OOZQ�H>ODWWRQ��DMSHYVFHWR�PH�Q�JD�U�RXMGH��K-PZ
Q��SROOK��GH��HM[K
OTHQ�HLMa�WD��H>TQKÚÚ����������WRXYWRLa�H-[K
a�HMSLIHYUHL�OHYJZQ��ÚÚRL-�JRX
Q�SOHL
VWRL�WZ
Q�DMGHOIZ
Q�K-PZ
Q�GL��X-SHUEDYOORXVDQ�DMJDYSKQ�NDL��ILODGHOILYDQ�DMIHLGRX
QWHa�H-DXWZ
Q�NDL��DMOOKYOZQ�HMFRYPHQRL��HMSLVNRSRX
QWHa�DMIXODYNWZa�WRX�a�QRVRX
QWDa��OLSD��UZ
a�X-SKUHWRXYPHQRL��THUDSHXYRQWHa�HMQ�&ULVWZ
���VXQDSKOODYW��WRQWR�HMNHLYQRLa�DMVPHQHYVWDWD��WRX
�SDU��H-WHYUZQ�DMQDSLPSODYPHQRL�SDYTRXa�NDL��WK�Q�QRYVRQ�HMI��H-DXWRX�a�H^ONRQWHa�DMSR��WZ
Q�SOKVLYRQ�NDL��H-NRYQWHa�DMQDPDVVRYPHQRL�WD�a�DMOJKGRYQDa��NDL��SROORL��QRVRNRPKYVDQWHa�NDL��U-ZYVDQWHa�H-WHYURXa��HMWHOHXYWKVDQ�DXMWRLY�����������WR�Q�HMNHLYQZQ�TDYQDWRQ�HLMa�H-DXWRX�a�PHWDVWKVDYPHQRL�NDL�
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�WR��GKPZ
GHa�U-K
PD��PRYQKa�DMHL��GRNRX
Q�ILORIURVXYQKa�H>FHVTDL��H>UJZ��GK��WRYWH�SOKURX
QWHa��DMSLRYQWHa�DXMWZ
Q�SHULY\KPD����������RL-�JRX
Q�D>ULVWRL�WZ
Q�SDU��K-PL
Q�DMGHOIZ
Q�WRX
WRQ�WR�Q�WURYSRQ�HM[HFZYUKVDQ�WRX
�ELYRX��SUHVEXYWHURLY�WHY�WLQHa�NDL��GLDYNRQRL�NDL��WZ
Q�DMSR��WRX
�ODRX
��OLYDQ�HMSDLQRXYPHQRL��Z-a�NDL��WRX
�TDQDYWRX�WRX
WR�WR��HL?GRa��GLD��SROOK�Q�HXMVHYEHLDQ�NDL��SLYVWLQ�LMVFXUD�Q�JLQRYPHQRQ��PKGH�Q�DMSRGHL
Q�PDUWXULYRX�GRNHL
Q����������NDL��WD��VZYPDWD�GH��WZ
Q�D-JLYZQ�X-SWLYDLa�FHUVL��NDL��NRYOSRLa�X-SRODPEDY��QRQWHa�NDTDLURX
QWHYa�WH�RMITDOPRX�a�NDL��VWRYPDWD�VXJNOHLYRQWHa�ZMPRIRURX
QWHYa�WH�NDL��GLDWLTHYQWHa��SURVNROOZYPHQRL��VXPSOH��NRYPHQRL��ORXWURL
a�WH�NDL��SHULVWRODL
a�NDWDNRVPRX
QWHa��PHWD��PLNUR�Q�HMWXYJFDQRQ�WZ
Q�L>VZQ��DMHL��WZ
Q�X-SROHLSRPHYQZQ�HMIHSRPHYQZQ�WRL
a�SUR��DXMWZ
Q�����������WD��GHY�JH�H>TQK�SD
Q�WRXMQDQWLYRQ��NDL��QRVHL
Q�DMUFRPHYQRXa�DMSZTRX
QWR�NDL��DMSHYIHXJRQ�WRX�a�ILOWDYWRXa�NDMQ�WDL
a�R-GRL
a�HMUULYSWRXQ�K-PLTQK
WDa�NDL��QHNURX�a�DMWDYIRXa�DMSHVNXEDOLY]RQWR��WK�Q�WRX
�TDQDYWRX�GLDYGRVLQ�NDL��NRLQZQLYDQ�HMNWUHSRYPHQRL��K`Q�RXMN�K?Q�NDL��SROOD��PKFDQZ��PHYQRLa�HMNNOL
QDL�U-DY�GLRQÚÚ�����������PHWD��GH��NDL��WDXYWKQ�WK�Q�HMSLVWROKYQ��HLMUKQHXVDYQWZQ�WZ
Q�NDWD��WK�Q�SRYOLQ��WRL
a�NDW��$L>JXSWRQ�DMGHOIRL
a�H-RUWDVWLNK�Q�DX?TLa�HMSLVWHYOOHL�JUDIKYQ��NDL��HMSL��WDXYWK��SDYOLQ�D>OODa�GLDWXSRX
WDL��IHYUHWDL�GHY�WLa�DXMWRX
�NDL��SHUL��VDEEDYWRX�NDL��D>OOK�SHUL��JXPQDVLYRX�����������w(UPDYPPZQL�GH��SDYOLQ�NDL��WRL
a�NDW��$L>JXSWRQ�DMGHOIRL
a�GL��HMSLVWROK
a�R-PLOZ
Q�SROODY�WH�D>OOD�SHUL��WK
a�'HNLYRX�NDL��WZ
Q�PHW��DXMWR�Q�GLH[HOTZ�Q�NDNRWURSLYDa��WK
a�NDWD��WR�Q�*DOOLK
QRQ�HLMUKYQKa�HMSLPLPQKYVNHWDL����������RXMGH�Q�GH��RL_RQ�WR��NDL��WRXYWZQ�Z_GHY�SZa�HMFRYQWZQ�DMNRX
VDL��ÚÚHMNHL
QRa�PH�Q�RX?Q�WZ
Q�H-DXWRX
�EDVLOHYZQ�WR�Q�PH�Q�SURHYPHQRa��WZ
��GH��HMSLTHYPHQRa��SDJJHQHL
�WDFHYZa�NDL��SURYUUL]Ra�HM[KIDQLYVTK��DMQHGHLYFTK�GH��NDL��VXQDQZPRORJKYTK�SDUD��SDYQWZQ�R-�*DOOLK
QRa��SDODLR�a�D^PD�EDVLOHX�a�NDL��QHYRa��SUZ
WRa�Z@Q�NDL��PHW��HMNHLYQRXa�SDUZYQ�
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���������NDWD��JD�U�WR��U-KTH�Q�SUR�a�WR�Q�SURIKYWKQ�w+VDL"DQ��WD��DMS��DMUFK
a�LMGRX��K^NDVLQ��NDL��NDLQD��D`�QX
Q�DMQDWHOHL
��Z^VSHU�JD�U�QHYIRa�WD�a�K-OLDND�a�DMNWL
QDa�X-SRGUDPR�Q�NDL��SUR�a�RMOLYJRQ�HMSKOXJDYVDQ�HMVNLYDVHQ�DXMWR�Q�NDL��DMQW��DXMWRX
�SURHIDYQK��HL?WD�SDUHOTRYQWRa�K@�GLDWDNHYQWRa�WRX
�QHYIRXa��HM[HIDYQK�SDYOLQ�HMSDQDWHLYODa�R-�SURDQDWHLYODa�K^OLRa��RX^WZ�SURVWD�a�NDL��SURVSHODYVDa�H-DXWR�Q�R-�0DNULDQR�a�WK
a�HMIHVWZYVKa�*DOOLKYQRX�EDVLOHLYDa��R`�PH�Q�RXMN�H>VWLQ��HMSHL��PKGH��K?Q��R`�GH��H>VWLQ�R-PRLYZa�Z^VSHU�K?Q����������NDL��RL_RQ�DMSRTHPHYQK�WR��JK
UDa�K-�EDVLOHLYD�NDL��WK�Q�SURRX
VDQ�DMQDNDTKUDPHYQK�NDNLYDQ��DMNPDLRYWHURQ�QX
Q�HMSDQTHL
�NDL��SRUUZYWHURQ�R-UD
WDL�NDL��DMNRXYHWDL�NDL��GLDIRLWD
��SDQWDFRX
ÚÚ����������HL?T��H-[K
a�NDL��WR�Q�FURYQRQ��NDT��R`Q�WDX
W��H>JUDIHQ��GLD��WRXYWZQ�VKPDLYQHL��ÚÚNDLY�PRL�SDYOLQ�WD�a�K-PHYUDa�WZ
Q�EDVLOLNZ
Q�HMWZ
Q�H>SHLVL�VNRSHL
Q��R-UZ
�JDYU��Z-a�RMQRPDVTHYQWHa�PH�Q�RL-�DMVHEHYVWDWRL�PHW��RXM�SROX��JHJRYQDVLQ�DMQZYQXPRL��R-�GH��R-VLZYWHURa�NDL��ILORTHZYWHURa�X-SHUED�a�WK�Q�H-SWDHWKULYGD��QX
Q�HMQLDXWR�Q�H>QDWRQ�GLDQXYHL��HMQ�Z_��K-PHL
a�H-RUWDYVZPHQÚÚ�����������(SL��WRXYWRLa�D^SDVLQ�VSRXGDY]HWDL�DXMWZ
��NDL��WD��3HUL��HMSDJJHOLZ
Q�GXYR�VXJJUDYPPDWD��K-�G��X-SRYTHVLa�DXMWZ
��1HYSZa�K?Q��HMSLYVNRSRa�WZ
Q�NDW��$L>JXSWRQ���,RXGDL!NZYWHURQ�WD�a�HMSKJJHOPHYQDa�WRL
a�D-JLYRLa�HMQ�WDL
a�THLYDLa�JUDIDL
a�HMSDJJHOLYDa�DMSRGRTKYVHVTDL�GLGDYVNZQ�NDLY�WLQD�FLOLDYGD�HMWZ
Q�WUXIK
a�VZPDWLNK
a�HMSL��WK
a�[KUD
a�WDXYWKa�H>VHVTDL�X-SRWLTHYPHQRa����������GRY[Da�JRX
Q�RX_WRa�HMN�WK
a��$SRNDOXY\HZa��,ZDYQQRX�WK�Q�LMGLYDQ�NUDWXYQHLQ�X-SRYOK\LQ��À(OHJFRQ�DMOOKJRULVWZ
Q�ORYJRQ�WLQD��SHUL��WRXYWRX�VXQWDY[Da�HMSHYJUD\HQ����������SUR�a�R`Q�R-�'LRQXYVLRa�HMQ�WRL
a�3HUL��HMSDJJHOLZ
Q�HMQLYVWDWDL��GLD��PH�Q�WRX
�SURWHYURX�WK�Q�DXMWRX
�JQZYPKQ�K`Q�HL?FHQ�SHUL��WRX
�GRYJPDWRa��SDUDWLTHYPHQRa��GLD��GH��WRX
�GHXWHYURX�SHUL��WK
a��$SRNDOXY\HZa��,ZDYQQRX�GLDODPEDYQZQ��H>QTD�WRX
�1HYSZWRa�NDWD��WK�Q�DMUFK�Q�PQKPRQHXYVDa��WDX
WD�SHUL��DXMWRX
�JUDYIHL�
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���������ÚÚHMSHL��GH��VXYQWDJPDY�WL�SURNRPLY]RXVLQ�1HYSZWRa��Z_��OLYDQ�HMSHUHLYGRQWDL�Z-a�DMQDQWLUUKYWZa�DMSRGHLNQXYQWL�WK�Q�WRX
�&ULVWRX
�EDVLOHLYDQ�HMSL��JK
a�H>VHVTDL��HMQ�D>OORLa�PH�Q�SROORL
a�DMSRGHYFRPDL�NDL��DMJDSZ
�1HYSZWD�WK
a�WH�SLYVWHZa�NDL��WK
a�ILOR��SRQLYDa�NDL��WK
a�HMQ�WDL
a�JUDIDL
a�GLDWULEK
a�NDL��WK
a�SROOK
a�\DOPZ�GLYDa��K_��PHYFUL�QX
Q�SROORL��WZ
Q�DMGHOIZ
Q�HXMTXPRX
QWDL��NDL��SDYQX�GL��DLMGRX
a�D>JZ�WR�Q�D>QTUZSRQ��WDXYWK��PD
OORQ�K_��SURDQHSDXYVDWR��DMOOD��ILYOK�JD�U�NDL��SURWLPRWDYWK�SDYQWZQ�K-�DMOKYTHLD��HMSDLQHL
Q�WH�FUK��NDL��VXQDLQHL
Q�DMITRYQZa��HL>�WL����������RMUTZ
a�OHYJRLWR��HM[HWDY]HLQ�GH��NDL��GLHXTXYQHLQ��HL>�WL�PK��IDLYQRLWR�X-JLZ
a�DMQDJHJUDPPHYQRQ����������NDL��SUR�a�PH�Q�SDURYQWD�NDL��\LOZ
��ORYJZ��GRJPDWLY]RQWD�DXMWDYUNKa�K?Q�D@Q�K-�D>JUDIRa�R-PLOLYD��GL��HMUZWKYVHZa�NDL��DMSRNULYVHZa�SHLYTRXVD�NDL��VXPELEDY]RXVD�WRX�a�DMQWLGLDWLTHPHYQRXa��JUDIK
a�GH��HMNNHLPHYQKa��Z-a�GRNHL
�WLVLQ��SLTDQZWDYWKa�NDLY�WLQZQ�GLGDVNDYOZQ�WR�Q�PH�Q�QRYPRQ�NDL��WRX�a�SURIKYWDa�WR��PKGH�Q�K-JRXPHYQZQ�NDL��WR��WRL
a�HXMDJJHOLYRLa�H^SHVTDL�SDUHYQWZQ�NDL��WD�a�WZ
Q�DMSRVWRYOZQ�HMSLVWROD�a�HMNIDXOLVDYQWZQ��WK�Q�GH��WRX
�VXJJUDYPPDWRa�WRXYWRX���������GLGDVNDOLYDQ�Z-a�PHYJD�GKY�WL�NDL��NHNUXPPHYQRQ�PXVWKYULRQ����������NDWHSDJJHOORPHYQZQ�NDL��WRX�a�D-SORXVWHYURXa�DMGHOIRX�a�K-PZ
Q�RXMGH�Q�HMZYQWZQ�X-\KOR�Q�NDL��PHJDOHL
RQ�IURQHL
Q�RX>WH�SHUL��WK
a�HMQGRY[RX�NDL��DMOKTZ
a�HMQTHYRX�WRX
�NXULYRX�K-PZ
Q�HMSLIDQHLYDa�RX>WH�WK
a�K-PHWHYUDa�HMN�QHNUZ
Q�DMQDVWDYVHZa�NDL��WK
a�SUR�a�DXMWR�Q�HMSLVXQDJZJK
a�NDL��R-PRLZYVHZa��DMOOD��PLNUD��NDL��TQKWD��NDL��RL_D�WD��QX
Q��HMOSLY]HLQ�DMQDSHLTRYQWZQ�HMQ�WK
��EDVLOHLYD��WRX
�THRX
��DMQDJNDL
RQ�NDL��K-PD
a�Z-a�SUR�a�SDURYQWD�WR�Q�DMGHOIR�Q�K-PZ
Q�GLDOHFTK
QDL�1HYSZWDÚÚ����������WRXYWRLa�PHT��H^WHUD�HMSLIHYUHL�OHYJZQ��ÚÚHMQ�PH�Q�RX?Q�WZ
���$UVHQRL"WK��JHQRYPHQRa��H>QTD��Z-a�RL?GDa��SUR��SROORX
�WRX
WR�HMSHSRYOD]HQ�WR��GRYJPD��Z-a�NDL��VFLYVPDWD�NDL��DMSRVWDVLYDa�R^OZQ�HMNNOKVLZ
Q�JHJRQHYQDL��VXJNDOHYVDa�WRX�a�SUHVEXWHYURXa�NDL��GLGDVNDYORXa�WZ
Q�HMQ�WDL
a�NZYPDLa�DMGHOIZ
Q��SDURYQWZQ�NDL��WZ
Q�ERXORPHYQZQ�DMGHOIZ
Q��GKPRVLYD��WK�Q�HM[HYWDVLQ�SRLKYVDVTDL�WRX
�ORYJRX�SURHWUH\DYPKQ�
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���������NDL��WRX
WRY�PRL�SURVDJDJRYQWZQ�WR��ELEOLYRQ�Z^a�WL�R^SORQ�NDL��WHL
FRa�D>PDFRQ��VXJNDTHVTHL�a�DXMWRL
a�WULZ
Q�H-[K
a�K-PHUZ
Q�HM[�H^Z�PHYFULa�H-VSHYUDa��GLHXTXYQHLQ�HMSHLUDYTKQ�WD��JHJUDPPHYQD����������H>QTD�NDL��WR��HXMVWDTH�a�NDL��WR��ILODYOKTHa�NDL��WR��HXMSDUDNRORXYTKWRQ�NDL��VXQHWR�Q�X-SHUKJDYVTKQ�WZ
Q�DMGHOIZ
Q��Z-a�HMQ�WDY[HL�NDL��PHW��HMSLHLNHLYDa�WD�a�HMUZWKYVHLa�NDL��WD�a�HMSDSRUKYVHLa�NDL��WD�a�VXJNDWDTHYVHLa�HMSRLRXYPHTD��WR��PH�Q�HMN�SDQWR�a�WURYSRX�NDL��ILORQHLYNZa�WZ
Q�D^SD[�GR[DYQWZQ�SHULHYFHVTDL��HLM�NDL��PK��IDLYQRLWR�RMUTZ
a�H>FRQWD��SDUDL��WKVDYPHQRL��PKYWH�GH��WD�a�DMQWLORJLYDa�X-SRVWHOORYPHQRL��DMOO��HMa�R^VRQ�RL_RYQ�WH��WZ
Q�SURNHLPHYQZQ�HMSLEDWHXYHLQ�NDL��NUDWXYQHLQ�DXMWD��SHLUZYPHQRL��PKYWH��HLM�ORYJRa�DL-URL
��PHWDSHLYTHVTDL�NDL�����������VXQRPRORJHL
Q�DLMGRXYPHQRL��DMOO��HXMVXQHLGKYWZa�NDL��DMQXSR��NULYWZa�NDL��WDL
a�NDUGLYDLa�SUR�a�WR�Q�THR�Q�K-SOZPHYQDLa�WD��WDL
a�DMSRGHLY[HVL�NDL��GLGDVNDOLYDLa�WZ
Q�D-JLYZQ�JUDIZ
Q�VXQLVWDQRY��PHQD�NDWDGHFRYPHQRL����������NDL��WHYORa�R^�WH�WK
a�GLGDFK
a�WDXYWKa�DMUFKJR�a�NDL��HLMVKJKWKYa��R-�NDORXYPHQRa�.RUDNLYZQ��HMQ�HMSKNRYZ��SDYQWZQ�WZ
Q�SDURYQWZQ�DMGHOIZ
Q�Z-PRORYJKVHQ�NDL��GLHPDUWXY��UDWR�K-PL
Q�PKNHYWL�WRXYWZ��SURVHY[HLQ�PKGH��GLDOHY[HVTDL�SHUL��WRXYWRX�PKGH��PHPQK
VTDL�PKGH��GLGDY[HLQ��Z-a�L-NDQZ
a�X-SR��WZ
Q�DMQWLOHFTHYQWZQ�K-�UKPHYQRa��WZ
Q�WH�D>OOZQ�DMGHOIZ
Q�RL`�PH�Q�H>FDLURQ�HMSL��WK
��NRLQRORJLYD��NDL��WK
��SUR�a�SDYQWDa�VXJNDWDEDYVHL�NDL��VXQGLDTHYVHLÚÚ����������(L?T��H-[K
a�X-SREDYa��SHUL��WK
a��$SRNDOXY\HZa��,ZDYQQRX�WDX
WDY�IKVLQ��ÚÚWLQH�a�PH�Q�RX?Q�WZ
Q�SUR��K-PZ
Q�KMTHYWKVDQ�NDL��DMQHVNHXYDVDQ�SDYQWK��WR��ELEOLYRQ��NDT��H^NDVWRQ�NHIDYODLRQ�GLHXTXYQRQWHa�D>JQZVWRYQ�WH�NDL��DMVXOORYJLVWRQ�DMSRIDLYQRQWHa�\HXYGHVTDLY�WH�WK�Q�HMSLJUDIKYQ�����������,ZDYQQRX�JD�U�RXMN�HL?QDL�OHYJRXVLQ��DMOO��RXMG��DMSRNDYOX\LQ�HL?QDL�WK�Q�VIRYGUD�NDL��SDFHL
�NHNDOXPPHYQKQ�WZ
��WK
a�DMJQRLYDa�SDUDSHWDYVPDWL��NDL��RXMF�R^SZa�WZ
Q�DMSRVWRYOZQ�WLQDY��DMOO��RXMG��R^OZa�WZ
Q�D-JLYZQ�K@�WZ
Q�DMSR��WK
a�HMNNOKVLYDa�WRXYWRX�JHJRQHYQDL�SRLKWK�Q�WRX
�JUDYPPDWRa��.KYULQTRQ�GH�
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�WR�Q�NDL��WK�Q�DMS��HMNHLYQRX�NOKTHL
VDQ�.KULQTLDQK�Q�VXVWKVDYPHQRQ�DL^UHVLQ��DM[LRYSLVWRQ�HMSLIKPLYVDL�THOKYVDQWD�WZ
��H-DXWRX
�SODYVPDWL�R>QRPD����������WRX
WR�JD�U�HL?QDL�WK
a�GLGDVNDOLYDa�DXMWRX
�WR��GRYJPD��HMSLYJHLRQ�H>VHVTDL�WK�Q�WRX
�&ULVWRX
�EDVLOHLYDQ��NDL��Z_Q�DXMWR�a�ZMUHYJHWR��ILORVZYPDWRa�Z@Q�NDL��SDYQX�VDUNLNRYa��HMQ�WRXYWRLa�RMQHLURSROHL
Q�H>VHVTDL��JDVWUR�a�NDL��WZ
Q�X-SR��JDVWHYUD�SOKVPRQDL
a��WRX
W��HMVWL��VLWLYRLa�NDL��SRWRL
a�NDL��JDYPRLa�NDL��GL��Z_Q�HXMIKPRYWHURQ�WDX
WD�ZM�KYTK�SRULHL
VTDL��H-RUWDL
a�NDL��TXVLYDLa�NDL��L-HUHLYZQ�VIDJDL
a����������HMJZ��GH��DMTHWK
VDL�PH�Q�RXMN�D@Q�WROPKYVDLPL�WR��ELEOLYRQ��SROOZ
Q�DXMWR��GLD��VSRXGK
a�HMFRYQWZQ�DMGHOIZ
Q��PHLY]RQD�GH��WK
a�HMPDXWRX
�IURQKYVHZa�WK�Q�X-SRYOK\LQ�WK�Q�SHUL��DXMWRX
�ODPEDYQZQ��NHNUXPPHYQKQ�HL?QDLY�WLQD�NDL��TDXPDVLZWHYUDQ�WK�Q�NDT��H^NDVWRQ�HMNGRFK�Q�X-SRODP��EDYQZ��NDL��JD�U�HLM�PK��VXQLYKPL��DMOO��X-SRQRZ
�JH�QRX
Q�WLQD�EDTXYWHURQ�HMJNHL
VTDL�WRL
a�U-KYPDVLQ����������RXMN�LMGLYZ��WDX
WD�PHWUZ
Q�NDL��NULYQZQ�ORJLVPZ
���SLYVWHL�GH��WR��SOHYRQ�QHYPZQ�X-\KORYWHUD�K@�X-S��HMPRX
�NDWDOKITK
QDL�QHQRYPLND��NDL��RXMN�DMSRGRNLPDY]Z�WDX
WD�D`�PK��VXQHZYUDND��TDXPDY]Z�GH��PD
OORQ�R^WL�PK��NDL��HL?GRQÚÚ����������HMSL��WRXYWRLa�WK�Q�R^OKQ�WK
a��$SRNDOXY\HZa�EDVDQLYVDa�JUDIK�Q�DMGXYQDWRYQ�WH�DXMWK�Q�NDWD��WK�Q�SURYFHLURQ�DMSRGHLY[Da�QRHL
VTDL�GLDYQRLDQ��HMSLIHYUHL�OHYJZQ��ÚÚVXQWHOHYVDa�GK��SD
VDQ�Z-a�HLMSHL
Q�WK�Q�SURIKWHLYDQ��PDNDULY]HL�R-�SURIKYWKa�WRXYa�WH�IXODYVVRQWDa�DXMWK�Q�NDL��GK��NDL��H-DXWRYQ��PDNDYULRa�JDYU�IKVLQ�R-�WKUZ
Q�WRX�a�ORYJRXa�WK
a�SURIKWHLYDa�WRX
�ELEOLYRX�WRXYWRX�NDMJZ���,ZDYQQKa�R-�EOHYSZQ�NDL��DMNRXYZQ�WDX
WD����������NDOHL
VTDL�PH�Q�RX?Q�DXMWR�Q��,ZDYQQKQ�NDL��HL?QDL�WK�Q�JUDIK�Q��,ZDYQQRX�WDXYWKQ�RXMN�DMQWHUZ
��D-JLYRX�PH�Q�JD�U�HL?QDLY�WLQRa�NDL��THRSQHXYVWRX�VXQDLQZ
��RXM�PK�Q�U-D�GLYZa�D@Q�VXQTHLYPKQ�WRX
WRQ�HL?QDL�WR�Q�DMSRYVWRORQ��WR�Q�XL-R�Q�=HEHGDLYRX��WR�Q�DMGHOIR�Q��,DNZYERX��RX_�WR��HXMDJJHYOLRQ�WR��NDWD���,ZDYQQKQ�HMSLJHJUDPPHYQRQ�NDL��K-�HMSLVWROK��K-�NDTROLNKY�



(XVHELXV��+LVWRULD�HFFOHVLDVWLFD

���

���������WHNPDLYURPDL�JD�U�H>N�WH�WRX
�K>TRXa�H-NDWHYUZQ�NDL��WRX
�WZ
Q�ORYJZQ�HL>GRXa�NDL��WK
a�WRX
�ELEOLYRX�GLH[DJZJK
a�OHJRPHYQKa��PK��WR�Q�DXMWR�Q�HL?QDL��R-�PH�Q�JD�U�HXMDJJHOLVWK�a�RXMGDPRX
�WR��R>QRPD�DXMWRX
�SDUHJJUDYIHL�RXMGH��NKUXYVVHL�H-DXWR�Q�RX>WH�GLD��WRX
�HXMDJ��JHOLYRX�RX>WH�GLD��WK
a�HMSLVWROK
VÚÚ����������HL?T��X-SREDYa��SDYOLQ�WDX
WD�OHYJHL��ÚÚ�,ZDYQQKa�GH��RXMGDPRX
��RXMGH��Z-a�SHUL��H-DXWRX
�RXMGH��Z-a�SHUL��H-WHYURX��R-�GH��WK�Q��$SRNDYOX\LQ�JUDY\Da�HXMTXYa�WH�HMQ�DMUFK
��H-DXWR�Q�SURWDYVVHL���$SRNDYOX\La��,KVRX
�&ULVWRX
��K`Q�H>GZNHQ�DXMWZ
��GHL
[DL�WRL
a�GRXYORLa�DXMWRX
�HMQ�WDYFHL��NDL��HMVKYPDQHQ�DMSRVWHLYODa�GLD��WRX
�DMJJHYORX�DXMWRX
�WZ
��GRXYOZ��DXMWRX
��,ZDYQQK���R`a�HMPDUWXYUKVHQ�WR�Q�ORYJRQ�WRX
�THRX
�NDL��WK�Q�PDUWXULYDQ�DXMWRX
��R^VD�HL?GHQ�����������HL?WD�NDL��HMSLVWROK�Q�JUDYIHL���,ZDYQQKa�WDL
a�H-SWD��HMNNOKVLYDLa�WDL
a�HMQ�WK
���$VLYD���FDYULa�X-PL
Q�NDL��HLMUKYQK��R-�GHY�JH�HXMDJJHOLVWK�a�RXMGH��WK
a�NDTROLNK
a�HMSLVWR��OK
a�SURHYJUD\HQ�H-DXWRX
�WR��R>QRPD��DMOOD��DMSHULYWWZa�DMS��DXMWRX
�WRX
�PXVWKULYRX�WK
a�THLYDa�DMSRNDOXY\HZa�K>U[DWR�R`�K?Q�DMS��DMUFK
a��R`�DMNKNRYDPHQ��R`�H-ZUDYNDPHQ�WRL
a�RMITDOPRL
a�K-PZ
Q��HMSL��WDXYWK��JD�U�WK
��DMSRNDOXY\HL�NDL��R-�NXYULRa�WR�Q�3HYWURQ�HMPDNDYULVHQ��HLMSZYQ��PDNDYULRa�HL?�6LYPZQ�ED�U��,ZQD
��R^WL�VD�U[�NDL��DL_PD�RXMN�DMSHNDYOX\HYQ�VRL��DMOO������������R-�SDWKYU�PRX�R-�RXMUDYQLRa�����������DMOO��RXMGH��HMQ�WK
��GHXWHYUD��IHURPHYQK���,ZDYQQRX�NDL��WULYWK���NDLYWRL�EUDFHLYDLa�RX>VDLa�HMSLVWRODL
a��R-��,ZDYQQKa�RMQRPDVWL��SURYNHLWDL��DMOOD��DMQZQXYPZa�R-�SUHVEXYWHURa�JHYJUDSWDL��RX_WRa�GHY�JH�RXMGH��DX>WDUNHa�HMQRYPLVHQ�HLMa�D^SD[�H-DXWR�Q�RMQRPDYVDa�GLKJHL
VTDL�WD��H-[K
a��DMOOD��SDYOLQ�DMQDODPEDYQHL��HMJZ���,ZDYQQKa��R-�DMGHOIR�a�X-PZ
Q�NDL��VXJNRLQZQR�a�HMQ�WK
��TOLY\HL�NDL��EDVLOHLYD��NDL��HMQ�X-SRPRQK
���,KVRX
��HMJHQRYPKQ�HMQ�WK
��QKYVZ��WK
��NDORXPHYQK��3DYWPZ��GLD��WR�Q�ORYJRQ�WRX
�THRX
�NDL��WK�Q�����������PDUWXULYDQ��,KVRX
��NDL��GK��NDL��SUR�a�WZ
��WHYOHL�WDX
WD�HL?SHQ��PDNDYULRa�R-�WKUZ
Q�WRX�a�ORYJRXa�WK
a�SURIK��WHLYDa�WRX
�ELEOLYRX�WRXYWRX�NDMJZ���,ZDYQQKa�R-�EOHY�
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�SZQ�NDL��DMNRXYZQ�WDX
WD�����������ÚÚR^WL�PH�Q�RX?Q��,ZDYQQKa�HMVWL�Q�R-�WDX
WD�JUDYIZQ��DXMWZ
��OHYJRQWL�SLVWHXWHYRQ��SRL
Ra�GH��RX_WRa��D>GKORQ��RXM�JD�U�HL?SHQ�H-DXWR�Q�HL?QDL��Z-a�HMQ�WZ
��HXMDJJHOLYZ��SROODFRX
��WR�Q�KMJDSKPHY��QRQ�X-SR��WRX
�NXULYRX�PDTKWK�Q�RXMGH��WR�Q�DMQDSHVRYQWD�HMSL��WR��VWK
TRa�DXMWRX
�RXMGH��WR�Q�DMGHOIR�Q��,DNZYERX�RXMGH��WR�Q�DXMWRY��SWKQ�NDL��DXMWKYNRRQ�WRX
�NXULYRX�JHQRYPHQRQ�����������HL?SHQ�JD�U�D>Q�WL�WRXYWZQ�WZ
Q�SURGHGKOZPHYQZQ��VDIZ
a�H-DXWR�Q�HMPIDQLYVDL�ERXORYPHQRa��DMOOD��WRXYWZQ�PH�Q�RXMGHYQ��DMGHO��IR�Q�GH��K-PZ
Q�NDL��VXJNRLQZQR�Q�HL?SHQ�NDL��PDYUWXUD��,KVRX
�NDL��PDNDYULRQ�HMSL��WK
��THYD��NDL��DMNRK
��WZ
Q�DMSRNDOXY\HZQ�����������ÚÚSROORX�a�GH��R-PZQXYPRXa��,ZDYQQK��WZ
��DMSRVWRYOZ��QRPLY]Z�JHJRQHYQDL��RL`�GLD��WK�Q�SUR�a�HMNHL
QRQ�DMJDYSKQ�NDL��WZ
��TDXPDY]HLQ����������NDL��]KORX
Q�DMJDSKTK
QDLY�WH�R-PRLYZa�DXMWZ
��ERXYOHVTDL�X-SR��WRX
�NXULYRX��NDL��WK�Q�HMSZQXPLYDQ�WK�Q�DXMWK�Q�KMVSDYVDQWR��Z^VSHU�NDL��R-�3DX
ORa�SROX�a�NDL��GK��NDL��R-�3HYWURa�HMQ�WRL
a�WZ
Q�SLVWZ
Q�SDLVL�Q�RMQRPDY]HWDL�����������H>VWLQ�PH�Q�RX?Q�NDL��H^WHURa��,ZDYQQKa�HMQ�WDL
a�3UDY[HVL�WZ
Q�DMSRVWRYOZQ��R-�HMSLNOKTHL�a�0DYUNRa��R`Q�%DUQDED
a�NDL��3DX
ORa�H-DXWRL
a�VXPSDUHYODERQ��SHUL��RX_�NDL��SDYOLQ�OHYJHL��HL?FRQ�GH��NDL���,ZDYQQKQ�X-SKUHYWKQ��HLM�GH��RX_WRa�R-�JUDY\Da�HMVWLYQ��RXMN�D@Q�IDLYKQ��RXMGH��JD�U�DMIL
FTDL�VX�Q�DXMWRL
a�HLMa�WK�Q��$VLYDQ�JHYJUDSWDL��DMOODY��DMQDFTHYQWHa�PHYQ��IKVL�Q��DMSR��WK
a�3DYIRX�RL-�SHUL��WR�Q�3DX
ORQ�K?OTRQ�HLMa�3HYUJKQ�WK
a�3DPIXOLYDa���,ZDYQQKa�GH��DMSRFZUKYVDa�DMS��DXMWZ
Q�X-SHYVWUH\HQ�HLMa�w,HUR������������VRYOXPD�����������D>OORQ�GHY�WLQD�RL?PDL�WZ
Q�HMQ��$VLYD��JHQR��PHYQZQ��HMSHL��NDL��GXYR�IDVL�Q�HMQ��(IHYVZ��JHQHYVTDL�PQKYPDWD�NDL��H-NDYWHURQ��,ZDYQQRX�OHYJHVTDL�����������NDL��DMSR��WZ
Q�QRKPDYWZQ�GH��NDL��DMSR��WZ
Q�U-KPDYWZQ�NDL��WK
a�VXQWDY[HZa�DXMWZ
Q�HLMNRYWZa�H^WHURa�RX_WRa�SDU��HMNHL
QRQ�X-SROKITKYVHWDL�
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����������VXQDY�GRXVL�PH�Q�JD�U�DMOOKYORLa�WR��HXMDJJHYOLRQ�NDL��K-�HMSLVWROKY��R-PRLYZa�WH�D>UFRQWDL��WR��PHYQ�IKVLQ��HMQ�DMUFK
��K?Q�R-�ORYJRa��K`�GHY��R`�K?Q�DMS��DMUFK
a��WR��PHYQ�IKVLQ��NDL��R-�ORYJRa�VD�U[�HMJHY��QHWR�NDL��HMVNKYQZVHQ�HMQ�K-PL
Q�NDL��HMTHDVDYPHTD�WK�Q�GRY[DQ�DXMWRX
��GRY[DQ�Z-a�PRQRJHQRX
a�SDUD��SDWURYa��K`�GH��WD��DXMWD��VPLNUZ
��SDUKOODJPHYQD��R`�DMNKNRYDPHQ��R`�H-ZUDYNDPHQ�WRL
a�RMITDOPRL
a�K-PZ
Q��R`�HMTHDVDYPHTD�NDL��DL-�FHL
UHa�K-PZ
Q�HM\KODYIKVDQ��SHUL��WRX
�ORYJRX�����������WK
a�]ZK
a�NDL��K-�]ZK��HMIDQHUZYTK�����������WDX
WD�JD�U�SURDQDNURXYHWDL��GLDWHLQRYPHQRa��Z-a�HMQ�WRL
a�H-[K
a�HMGKYOZVHQ��SUR�a�WRX�a�RXMN�HMQ�VDUNL��IDYVNRQWDa�HMOKOXTHYQDL�WR�Q�NXYULRQ��GL��D`�NDL��VXQK
\HQ�HMSLPHOZ
a��NDL��R`�H-ZUDYNDPHQ��PDU��WXURX
PHQ�NDL��DMSDJJHYOORPHQ�X-PL
Q�WK�Q�]ZK�Q�WK�Q�DLMZYQLRQ��K^WLa�K?Q�SUR�a�WR�Q�SDWHYUD�NDL��HMIDQHUZYTK�K-PL
Q��R`�H-ZUDYNDPHQ�NDL��DMNKNRYDPHQ��DMSDJJHYOOR��PHQ�NDL��X-PL
Q�����������H>FHWDL�DXMWRX
�NDL��WZ
Q�SURTHYVHZQ�RXMN�DMILYVWDWDL��GLD��GH��WZ
Q�DXMWZ
Q�NHIDODLYZQ�NDL��RMQRPDYWZQ�SDYQWD�GLH[HYUFHWDL��Z_Q�WLQD��PH�Q�K-PHL
a�VXQWRYPZa�X-SRPQKYVRPHQ�����������R-�GH��SURVHFZ
a�HMQWXJFDYQZQ�HX-UKYVHL�HMQ�H-NDWHYUZ��SROOK�Q�WK�Q�]ZKYQ��SROX��WR��IZ
a�DMSRWURSK�Q�WRX
�VNRYWRXa��VXQHFK
�WK�Q�DMOKYTHLDQ�WK�Q�FDYULQ�WK�Q�FDUD�Q�WK�Q�VDYUND�NDL��WR��DL_PD�WRX
�NXULYRX�WK�Q�NULYVLQ�WK�Q�D>IHVLQ�WZ
Q�D-PDUWLZ
Q�WK�Q�SUR�a�K-PD
a�DMJDYSKQ�WRX
�THRX
�WK�Q�SUR�a�DMOOKYORXa�K-PD
a�DMJDYSKa�HMQWROKYQ��Z-a�SDYVDa�GHL
�IXODYWWHLQ�WD�a�HMQWRODYa��R-�H>OHJFRa�WRX
�NRYVPRX�WRX
�GLDERYORX�WRX
�DMQWLFULYVWRX�K-�HMSDJJHOLYD�WRX
�D-JLYRX�SQHXYPDWRa�K-�XL-RTHVLYD�WRX
�THRX
�K-�GLRYORX�SLYVWLa�K-PZ
Q�DMSDLWRXPHYQK�R-�SDWK�U�NDL��R-�XL-RYa��SDQWDFRX
��NDL������������R^OZa�GLD��SDYQWZQ�FDUDNWKULY]RQWDa�H^QD�NDL��WR�Q�DXMWR�Q�VXQRUD
Q�WRX
�WH�HXMDJJHOLYRX�NDL��WK
a�HMSLVWROK
a�FUZ
WD�SURYNHLWDL�����������ÚÚDMOORLRWDYWK�GH��NDL��[HYQK�SDUD��WDX
WD�K-��$SR��NDYOX\La��PKYWH�HMIDSWRPHYQK�PKYWH�JHLWQLZ
VD�WRXYWZQ
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�PKGHQLY��VFHGRYQ��Z-a�HLMSHL
Q��PKGH��VXOODEK�Q�SUR�a�DXMWD��NRLQK�Q�H>FRXVD�����������DMOO��RXMGH��PQKYPKQ�WLQD��RXMGH��H>QQRLDQ�RX>WH�K-�HMSLVWROK��WK
a��$SRNDOXY\HZa�H>FHL��H>D�JD�U�WR��HXMDJJHYOLRQ��RX>WH�WK
a�HMSLVWROK
a�K-��$SRNDYOX\La��3DXYORX�GLD��WZ
Q�HMSLVWROZ
Q�X-SRIKYQDQWRYa�WL�NDL��SHUL��WZ
Q�DMSRNDOXY\HZQ�DXMWRX
��D`a�RXMN�HMQHYJUD\HQ�NDT��DX-WDYa�����������ÚÚH>WL�GH��NDL��GLD��WK
a�IUDYVHZa�WK�Q�GLDIRUD�Q�H>VWLQ�WHNPKYUDVTDL�WRX
�HXMDJJHOLYRX�NDL��WK
a�HMSLVWROK
a�SUR�a�WK�Q��$SRNDYOX\LQ�����������WD��PH�Q�JD�U�RXM�PRYQRQ�DMSWDLYVWZa�NDWD��WK�Q�WZ
Q�w(OOKYQZQ�IZQKYQ��DMOOD��NDL��ORJLZYWDWD�WDL
a�OHY[HVLQ�WRL
a�VXOORJLVPRL
a�WDL
a�VXQWDY[HVLQ�WK
a�H-UPK��QHLYDa�JHYJUDSWDL��SROORX
�JH�GHL
�EDYUEDURYQ�WLQD�ITRYJJRQ�K@�VRORLNLVPR�Q�K@�R^OZa�LMGLZWLVPR�Q�HMQ�DXMWRL
a�HX-UHTK
QDL��H-NDYWHURQ�JD�U�HL?FHQ��Z-a�H>RLNHQ��WR�Q�ORYJRQ��DMPIRWHYURXa�DXMWZ
��FDULVDPHYQRX�WRX
�NXULYRX��WRYQ�WH�WK
a�JQZYVHZa�WRYQ�WH�WK
a�IUDYVHZa�����������WRXYWZ��GH��DMSRNDOXY\HLa�PH�Q�H-ZUDNHYQDL�NDL��JQZ
VLQ�HLMOKIHYQDL�NDL��SURIKWHLYDQ�RXMN�DMQWHUZ
��GLDYOHNWRQ�PHYQWRL�NDL��JOZ
VVDQ�RXMN�DMNULEZ
a�H-OOKQLY��]RXVDQ�DXMWRX
�EOHYSZ��DMOO��LMGLZYPDVLYQ�WH�EDUEDULNRL
a�FUZYPHQRQ�NDLY�SRX�NDL��VRORLNLY]RQWD��D^SHU�RXMN�DMQDJNDL
RQ�QX
Q�HMNOHYJHLQ�����������RXMGH��JD�U�HMSLVNZYSWZQ��PKY�WLa�QRPLYVK���WDX
WD�HL?SRQ��DMOOD��PRYQRQ�WK�Q�DMQRPRLRYWKWD�GLHXTXYQZQ�WRXYWZQ�WZ
Q�JUDIZ
QÚÚ�����������(SL��WDXYWDLa�WRX
�'LRQXVLYRX�IHYURQWDL�NDL��D>OODL�SOHLYRXa�HMSLVWRODLY��Z^VSHU�DL-�NDWD��6DEHOOLYRX�SUR�a�À$PPZQD�WK
a�NDWD��%HUQLYNKQ�HMNNOKVLYDa�HMSLYVNRSRQ�NDL��K-�SUR�a�7HOHVIRYURQ�NDL��K-�SUR�a�(XMIUDYQRUD�NDL��SDYOLQ�À$PPZQD�NDL��(X>SRURQ��VXQWDYWWHL�GH��SHUL��WK
a�DXMWK
a�X-SRTHYVHZa�NDL��D>OOD�WHYVVDUD�VXJJUDYPPDWD��D`�WZ
��NDWD��w5ZYPKQ�R-PZQXYPZ��'LRQXVLYZ��SURVIZQHL
����������NDL��SOHLYRXa�GH��SDUD��WDXYWDa�HLMVL�Q�DXMWRX
�SDU��K-PL
Q�HMSLVWRODL��NDL��GK��NDL��SROXHSHL
a�ORYJRL�HMQ�HMSLVWROK
a�FDUDNWK
UL�JUDIHYQWHa��Z-a�RL-�SHUL��IXYVHZa�
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�7LPRTHYZ��WZ
��SDLGL��SURVSHIZQKPHYQRL��NDL��R-�SHUL��SHLUDVPZ
Q��R`Q�NDL��DXMWR�Q�(XMIUDYQRUL�DMQDWHYTHLNHQ����������HMSL��WRXYWRLa�NDL��%DVLOHLYGK��WZ
Q�NDWD��WK�Q�3HQWDYSROLQ�SDURLNLZ
Q�HMSLVNRYSZ��JUDYIZQ��IKVL�Q�H-DXWR�Q�HLMa�WK�Q�DMUFK�Q�HM[KYJKVLQ�SHSRLK
VTDL�WRX
��(NNOKVLDVWRX
��GLDIRYURXa�G��K-PL
Q��WHÙ�NDL��SUR�a�WRX
WRQ�NDWDOHYORLSHQ�HMSLVWRODYa��WRVDX
WD�R-�'LRQXYVLRa��DMOOD��JD�U�K>GK�PHWD��WK�Q�WRXYWZQ�L-VWRULYDQ�IHYUH��NDL��WK�Q�NDT��K-PD
a�WRL
a�PHWHYSHLWD�JQZULY]HLQ�JHQHD�Q�R-SRLYD�WLa�K?Q��SDUDGZ
PHQ����������;XYVWRQ�WK
a�w5ZPDLYZQ�HMNNOKVLYDa�H>WHVLQ�H^QGHND�SURVWDYQWD�GLDGHYFHWDL�WZ
��NDW���$OH[DYQGUHLDQ�R-PZYQXPRa�'LRQXYVLRa��HMQ�WRXYWZ��GH��NDL��'KPKWULDQRX
�NDW���$QWLRYFHLDQ�WR�Q�ELYRQ�PHWDOODY[DQWRa��WK�Q�HMSLVNRSK�Q�3DX
ORa�R-�HMN�6DPRVDYWZQ�SDUDODPEDYQHL����������WRXYWRX�GH��WDSHLQD��NDL��FDPDLSHWK
�SHUL��WRX
�&ULVWRX
�SDUD��WK�Q�HMNNOKVLDVWLNK�Q�GLGDVNDOLYDQ�IURQKYVDQWRa�Z-a�NRLQRX
�WK�Q�IXYVLQ�DMQTUZYSRX�JHQRPHYQRX��R-�PH�Q�NDW���$OH[DYQGUHLDQ�'LRQXYVLRa�SDUDNOKTHL�a�Z-a�D@Q�HMSL��WK�Q�VXYQRGRQ�DMILYNRLWR��JK
UDa�R-PRX
�NDL��DMVTHYQHLDQ�WRX
�VZYPDWRa�DLMWLDVDYPHQRa��DMQDWLYTHWDL�WK�Q�SDURXVLYDQ��GL��HMSLVWROK
a�WK�Q�DXMWRX
�JQZYPKQ��K`Q�H>FRL�SHUL��WRX
�]KWRXPHYQRX��SDUDVWKYVDa��RL-�GH��ORLSRL��WZ
Q�HMNNOKVLZ
Q�SRLPHYQHa�D>OORa�D>OORTHQ�Z-a�HMSL��OXPHZ
QD�WK
a�&ULVWRX
�SRLYPQKa�VXQKY�HVDQ�����������RL-�SDYQWHa�HMSL��WK�Q��$QWLRYFHLDQ�VSHXYGRQWHa����������7RXYWZQ�RL`�PDYOLVWD�GLHYSUHSRQ��)LUPLOLDQR�a�PH�Q�WK
a�.DSSDGRNZ
Q�.DLVDUHLYDa�HMSLYVNRSRa�K?Q��*UKJRYULRa�GH��NDL���$TKQRYGZURa�DMGHOIRL��WZ
Q�NDWD��3RYQWRQ�SDURLNLZ
Q�SRLPHYQHa�NDL��HMSL��WRXYWRLa�¾(OHQRa�WK
a�HMQ�7DUVZ
��SDURLNLYDa�NDL��1LNRPD
a�WK
a�HMQ��,NRQLYZ���RXM�PK�Q�DMOOD��NDL��WK
a�HMQ�w,HURVROXYPRLa�HMNNOKVLYDa�w8PHYQDLRa�WK
a�WH�R-PRYURX�WDXYWKa�.DLVDUHLYDa�4HRYWHNQRa��0DY[LPRa�H>WL�SUR�a�WRXYWRLa��WZ
Q�NDWD��%RYVWUDQ�GH��NDL��RX_WRa�DMGHOIZ
Q�GLDSUHSZ
a�K-JHL
WR��PXULYRXa�WH�D>OORXa�RXMN�D@Q�DMSRUKYVDL�WLa�D^PD�SUHVEXWHYURLa�NDL��GLDNRYQRLa�WK
a����������DXMWK
a�H^QHNHQ�DLMWLYDa�HMQ�WK
��SURHLUKPHYQK��SRYOHL�VXJNURWKTHYQWDa�DMSDULTPRXYPHQRa��DMOOD��WRXYWZQ�JH�RL-�PDYOLVWD�HMSLIDQHL
a�RL^GH�K?VDQ�
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���������SDYQWZQ�RX?Q�NDWD��NDLURX�a�GLDIRYUZa�NDL��SROODYNLa�HMSL��WDXMWR�Q�VXQLRYQWZQ��ORYJRL�NDL��]KWKYVHLa�NDT��H-NDYVWKQ�DMQHNLQRX
QWR�VXYQRGRQ��WZ
Q�PH�Q�DMPIL��WR�Q�6DPRVDWHYD�WD��WK
a�H-WHURGR[LYDa�HMSLNUXYSWHLQ�H>WL�NDL��SDUDNDOXYSWHVTDL�SHLUZ��PHYQZQ��WZ
Q�GH��DMSRJXPQRX
Q�NDL��HLMa�IDQHUR�Q�D>JHLQ�WK�Q�DL^UHVLQ�NDL��WK�Q�HLMa�&ULVWR�Q�EODVIKPLYDQ�DXMWRX
�GLD��VSRXGK
a�SRLRXPHYQZQ����������HMQ�WRXYWZ��GH��'LRQXYVLRa�WHOHXWD
��NDWD��WR��GZGHYNDWRQ�WK
a�*DOOLKQRX
�EDVLOHLYDa��SURVWD�a�WK
a�NDW���$OH[DYQGUHLDQ�HMSLVNRSK
a�H>WHVLQ�H-SWDNDLYGHND��GLDGHYFHWDL�G��DXMWR�Q�0DY[LPRa����������*DOOLKQRX
�G��HMI��R^ORLa�HMQLDXWRL
a�SHQWHNDLYGHND�WK�Q�DMUFK�Q�NHNUDWKNRYWRa��.ODXYGLRa�NDWHYVWK�GLDYGRFRa��GHXYWHURQ�RX_WRa�GLHOTZ�Q�H>WRa�$XMUKOLDQZ
��PHWDGLYGZVL�WK�Q�K-JHPRQLYDQ����������NDT��R`Q�WHOHXWDLYDa�VXJNURWKTHLYVKa�SOHLYVWZQ�R^VZQ���������HMSLVNRYSZQ�VXQRYGRX��IZUDTHL�a�NDL��SUR�a�D-SDYQWZQ�K>GK�VDIZ
a�NDWDJQZVTHL�a�H-WHURGR[LYDQ�R-�WK
a�NDWD���$QWLRYFHLDQ�DL-UHYVHZa�DMUFKJR�a�WK
a�X-SR��WR�Q�RXMUDQR�Q�NDTROLNK
a�HMNNOKVLYDa�DMSRNKUXYWWHWDL����������PDYOLVWD�G��DXMWR�Q�HXMTXYQDa�HMSLNUXSWRY��PHQRQ�GLKYOHJ[HQ�0DOFLYZQ��DMQK�U�WDY�WH�D>OOD�ORYJLRa�NDL��VRILVWRX
�WZ
Q�HMS���$QWLRFHLYDa�w(OOKQLNZ
Q�SDLGHXWKULYZQ�GLDWULEK
a�SURHVWZYa��RXM�PK�Q�DMOOD��NDL��GL��X-SHUEDYOORXVDQ�WK
a�HLMa�&ULVWR�Q�SLYVWHZa�JQKVLRYWKWD�SUHVEXWHULYRX�WK
a�DXMWRYTL�SDURLNLYDa�KM[LZPHYQRa��RX_WRYa�JHY�WRL�HMSLVKPHLRXPHYQZQ�WDFXJUDYIZQ�]KYWKVLQ�SUR�a�DXMWR�Q�HMQVWKVDYPHQRa��K`Q�NDL��HLMa�GHX
UR�IHURPHYQKQ�L>VPHQ��PRYQRa�L>VFXVHQ�WZ
Q�D>OOZQ�NUX\LYQRXQ�R>QWD�NDL��DMSDWKOR�Q�IZUD
VDL�WR�Q�D>QTUZSRQ����������0LYDQ�GK��RX?Q�HMN�NRLQK
a�JQZYPKa�RL-�HMSL��WDXMWR�Q�VXJNH��NURWKPHYQRL�SRLPHYQHa�GLDFDUDY[DQWHa�HMSLVWROK�Q�HLMa�SURYVZSRQ�WRX
�WH�w5ZPDLYZQ�HMSLVNRYSRX�'LRQXVLYRX�NDL��0D[LYPRX�WRX
�NDW���$OH[DYQGUHLDQ�HMSL��SDYVDa�GLDSHYPSRQWDL�WD�a�HMSDUFLYDa��WK�Q�DXMWZ
Q�WH�VSRXGK�Q�WRL
a�SD
VLQ�IDQHUD�Q�NDTLVWDYQWHa�NDL��WRX
�3DXYORX�WK�Q�GLDYVWURIRQ�H-WHURGR[LYDQ��HMOHYJFRXa�WH�NDL��HMUZWKYVHLa�D`a�SUR�a�DXMWR�Q�DMQDNHNLQKYNDVLQ��NDL��H>WL�WR�Q
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�SDYQWD�ELYRQ�WH�NDL��WURYSRQ�WRX
�DMQGUR�a�GLKJRXYPHQRL��HM[�Z_Q�PQKYPKa�H^QHNHQ�NDOZ
a�D@Q�H>FRL�WDXYWDa�DXMWZ
Q�HMSL��WRX
�SDURYQWRa����������GLHOTHL
Q�WD�a�IZQDYa����������ÚÚ'LRQXVLYZ��NDL��0D[LYPZ��NDL��WRL
a�NDWD��WK�Q�RLMNRXPHYQKQ�SD
VLQ�VXOOHLWRXUJRL
a�K-PZ
Q�HMSLVNRYSRLa�NDL��SUHVEXWHYURLa�NDL��GLDNRYQRLa�NDL��SDYVK��WK
��X-SR��WR�Q�RXMUDQR�Q�NDTROLNK
��HMNNOKVLYD��¾(OHQRa�NDL��w8PHYQDLRa�NDL��4HRYILORa�NDL��4HRYWHNQRa�NDL��0DY[LPRa�3URYNORa�1LNRPD
a�NDL��$LMOLDQR�a�NDL��3DX
ORa�NDL��%ZODQR�a�NDL��3UZWRJHYQKa�NDL��w,HYUD[�NDL��(XMWXYFLRa�NDL��4HRYGZURa�NDL��0DOFLYZQ�NDL��/RXYNLRa�NDL��RL-�ORLSRL��SDYQWHa�RL-�VX�Q�K-PL
Q�SDURLNRX
QWHa�WD�a�HMJJX�a�SRYOHLa�NDL��H>TQK�HMSLYVNRSRL�NDL��SUHVEXYWHURL�NDL��GLDYNRQRL�NDL��DL-�HMNNOKVLYDL�WRX
�THRX
����������DMJDSKWRL
a�DMGHOIRL
a�HMQ�NXULYZ��FDLYUHLQÚÚ����������WRXYWRLa�PHWD��EUDFHYD�HMSLOHYJRXVLQ�WDX
WD��ÚÚHMSHVWHYOORPHQ�GH��D^PD�NDL��SDUHNDORX
PHQ�SROORX�a�NDL��WZ
Q�PDNUD�Q�HMSLVNRYSZQ�HMSL��WK�Q�THUDSHLYDQ�WK
a�TDQDWKIRYURX�GLGDVNDOLYDa��Z^VSHU�NDL��'LRQXYVLRQ�WR�Q�HMSL��WK
a��$OH[DQGUHLYDa�NDL��)LUPLOLDQR�Q�WR�Q�DMSR��WK
a�.DSSDGRNLYDa��WRX�a�PDNDULYWDa��Z_Q�R`�PH�Q�NDL��HMSHYVWHLOHQ�HLMa�WK�Q��$QWLRYFHLDQ��WR�Q�K-JHPRYQD�WK
a�SODYQKa�RXMGH��SURVUKYVHZa�DM[LZYVDa�RXMGH��SUR�a�SURYVZSRQ�JUDY\Da�DXMWZ
���DMOOD��WK
��SDURLNLYD��SDYVK���K_a�NDL��WR��DMQWLYJUDIRQ�X-SHWDY[DPHQ����������R-�GH��)LUPLOLDQRYa��NDL��GL�a�DMILNRYPHQRa��NDWHYJQZ�PH�Q�WZ
Q�X-S��HMNHLYQRX�NDLQRWRPRXPHYQZQ��Z-a�L>VPHQ�NDL��PDUWXURX
PHQ�RL-�SDUDJHQRYPHQRL�NDL��D>OORL�SROORL��VXQLYVDVLQ��HMSDJJHLODPHYQRX�GH��PHWDTKYVHVTDL��SLVWHXYVDa�NDL��HMOSLYVDa�D>QHX�WLQR�a�SHUL��WR�Q�ORYJRQ�ORLGRULYDa�WR��SUD
JPD�HLMa�GHYRQ�NDWDVWKYVHVTDL��DMQHEDYOHWR��SDUDNURXVTHL�a�X-SR��WRX
�NDL��WR�Q�THR�Q�WR�Q�H-DXWRX
�NDL��NXYULRQ�DMUQRXPHYQRX�NDL��WK�Q�SLYVWLQ��K`Q�NDL��DXMWR�a�SURYWHURQ�HL?FHQ��PK��IXODY[DQWRa����������H>PHOOHQ�GH��NDL��QX
Q�R-�)LUPLOLDQR�a�HLMa�WK�Q��$QWLRYFHLDQ�GLDEKYVHVTDL�NDL��PHYFUL�JH�7DUVZ
Q�K_NHQ��D^WH�WK
a�DMUQKVLTHYRX�NDNLYDa�DXMWRX
�SHL
UDQ�HLMOKIZYa��DMOOD��JD�U�PHWD[XY��VXQHOK��OXTRYWZQ�K-PZ
Q�NDL��NDORXYQWZQ�NDL��DMQDPHQRYQWZQ��D>FUL�D@Q�H>OTK���WHYORa�H>VFHQ�WRX
�ELYRXÚÚ�
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���������PHT��H^WHUD�G��DX?TLa�WR�Q�ELYRQ�WRX
�DXMWRX
�RL^Da�HMWXYJFDQHQ�DMJZJK
a��GLDJUDYIRXVLQ�HMQ�WRXYWRLa��ÚÚR^SRX�GH��DMSRVWD�a�WRX
�NDQRYQRa��HMSL��NLYEGKOD�NDL��QRYTD�GLGDYJPDWD�PHWHOKYOXTHQ��RXMGH�Q�GHL
�WRX
�H>[Z�R>QWRa�WD�a�SUDY[HL�NULYQHLQ����������RXMG��R^WL�SURYWHURQ�SHYQKa�Z@Q�NDL��SWZFR�a�NDL��PKYWH�SDUD��SDWHYUZQ�SDUDODEZ�Q�PKGHPLYDQ�HXMSRULYDQ�PKYWH�HMN�WHYFQKa�K>�WLQRa�HMSLWKGHXYPDWRa�NWKVDYPHQRa��QX
Q�HLMa�X-SHUEDYOORQWD�SORX
WRQ�HMOKYODNHQ�HM[�DMQRPLZ
Q�NDL��L-HURVXOLZ
Q�NDL��Z_Q�DLMWHL
�NDL��VHLYHL�WRX�a�DMGHOIRXYa��NDWDEUDEHXYZQ�WRX�a�DMGLNRXPHYQRXa�NDL��X-SLVFQRXYPHQRa�ERKTKYVHLQ�PLVTRX
��\HXGRY��PHQRa�GH��NDL��WRXYWRXa�NDL��PDYWKQ�NDUSRXYPHQRa�WK�Q�WZ
Q�HMQ�SUDYJPDVLQ�R>QWZQ�H-WRLPRYWKWD�SUR�a�WR��GLGRYQDL�X-SH�U�DMSDOODJK
a�WZ
Q�HMQRFORXYQWZQ��SRULVPR�Q�K-JRXYPHQRa�WK�Q�THRVHYEHLDQ����������RX>WH�Z-a�X-\KOD��IURQHL
�NDL��X-SHUK
UWDL��NRVPLND��DM[LZYPDWD�X-SRGXRYPHQRa�NDL��GRXNKQDYULRa�PD
OORQ�K@�HMSLYVNRSRa�THYOZQ�NDOHL
VTDL�NDL��VREZ
Q�NDWD��WD�a�DMJRUD�a�NDL��HMSLVWROD�a�DMQDJLQZYVNZQ�NDL��X-SDJRUHXYZQ�D^PD�EDGLY]ZQ�GKPRVLYD��NDL��GRUXIRURXYPHQRa��WZ
Q�PH�Q�SURSRUHXRPHYQZQ��WZ
Q�G��HMIHSR��PHYQZQ��SROOZ
Q�WR�Q�DMULTPRYQ��Z-a�NDL��WK�Q�SLYVWLQ�ITRQHL
VTDL�NDL��PLVHL
VTDL�GLD��WR�Q�R>JNRQ�DXMWRX
�NDL��WK�Q�X-SHUKIDQLYDQ�WK
a�NDUGLYDa����������RX>WH�WK�Q�HMQ�WDL
a�HMNNOKVLDVWLNDL
a�VXQRYGRLa�WHUDWHLYDQ��K`Q�PKFDQD
WDL��GR[RNRSZ
Q�NDL��IDQWD��VLRNRSZ
Q�NDL��WD�a�WZ
Q�DMNHUDLRWHYUZQ�\XFD�a�WRL
a�WRLRXYWRLa�HMNSOKYWWZQ��EK
PD�PH�Q�NDL��TURYQRQ�X-\KOR�Q�H-DXWZ
��NDWDVNHX��DYVPHQRa��RXMF�Z-a�&ULVWRX
�PDTKWKYa��VKYNUKWRYQ�WH��Z^VSHU�RL-�WRX
�NRYVPRX�D>UFRQWHa��H>FZQ�WH�NDL��RMQRPDY]ZQ��SDLYZQ�WH�WK
��FHLUL��WR�Q�PKUR�Q�NDL��WR��EK
PD�DMUDYWWZQ�WRL
a�SRVL�Q�NDL��WRL
a�PK��HMSDLQRX
VLQ�PKGH��Z^VSHU�HMQ�WRL
a�THDYWURLa�NDWDVHLYRXVLQ�WDL
a�RMTRYQDLa�PKG��HMNERZ
VLYQ�WH�NDL��DMQDSKGZ
VLQ�NDWD��WD�����������DXMWD��WRL
a�DMPI��DXMWR�Q�VWDVLZYWDLa��DMQGUDYVLQ�WH�NDL��JXQDLYRLa��DMNRYVPZa�RX^WZa�DMNURZPHYQRLa��WRL
a�G��RX?Q�Z-a�HMQ�RL>NZ��THRX
�VHPQRSUHSZ
a�NDL��HXMWDYNWZa�DMNRXYRXVLQ�HMSLWLPZ
Q�NDL��HMQXEULY]ZQ�NDL��HLMa�WRX�a�DMSHOTRYQWDa�HMN�WRX
�ELYRX�WRXYWRX�SDURLQZ
Q�HM[KJKWD�a�WRX
�ORYJRX�IRUWLNZ
a�HMQ�WZ
��NRLQZ
��NDL��PHJDORUKPRQZ
Q�SHUL��H-DXWRX
��NDTDYSHU�RXMN�HMSLYVNRSRa�DMOOD�
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�VRILVWK�a�NDL��JRYKa�����������\DOPRX�a�GH��WRX�a�PH�Q�HLMa�WR�Q�NXYULRQ�K-PZ
Q��,KVRX
Q�&ULVWR�Q�SDXYVDa�Z-a�GK��QHZWHYURXa�NDL��QHZWHYUZQ�DMQGUZ
Q�VXJJUDYPPDWD��HLMa�H-DXWR�Q�GH��HMQ�PHYVK��WK
��HMNNOKVLYD��WK
��PHJDYOK��WRX
�SDYVFD�K-PHYUD��\DOPZ�GHL
Q�JXQDL
NDa�SDUDVNHXDY]ZQ��Z_Q�NDL��DMNRXYVDa�D>Q�WLa�IULY[HLHQ��RL_D�NDL��WRX�a�TZSHXYRQWDa�DXMWR�Q�HMSLVNRYSRXa�WZ
Q�R-PRYUZQ�DMJUZ
Q�WH�NDL��SRYOHZQ�NDL��SUHVEXWHYURXa�HMQ�WDL
a�SUR�a�WR�Q�ODR�Q�R-PLOLYDLa�NDTLYKVLQ�GLDOHYJHVTDL�����������WR�Q�PH�Q�JD�U�XL-R�Q�WRX
�THRX
�RXM�ERXYOHWDL�VXQRPRORJHL
Q�HM[�RXMUDQRX
�NDWHOKOXTHYQDL��L^QD�WL�SURODERYQWHa�WZ
Q�PHOORYQWZQ�JUDIKYVHVTDL�TZ
PHQ��NDL��WRX
WR�RXM�ORYJZ��\LOZ
��U-KTKYVHWDL��DMOO��HM[�Z_Q�HMSHYP\DPHQ�X-SRPQKPDYWZQ�GHLYNQXWDL�SROODFRYTHQ��RXMF�K^NLVWD�GH��R^SRX�OHYJHL��,KVRX
Q�&ULVWR�Q�NDYWZTHQ���RL-�GH��HLMa�DXMWR�Q�\DYOORQWHa�NDL��HMJNZPLDY]RQWHa�HMQ�WZ
��ODZ
��D>JJHORQ�WR�Q�DMVHEK
�GLGDYVNDORQ�H-DXWZ
Q�HM[�RXMUDQRX
�NDWHOKOXTHYQDL�OHYJRXVLQ��NDL��WDX
WD�RXM�NZOXYHL��DMOOD��NDL��OHJRPHYQRLa�SDYUHVWLQ�R-�X-SHUKYIDQRa�����������WD�a�GH��VXQHLVDYNWRXa�DXMWRX
�JXQDL
NDa��Z-a��$QWLRFHL
a�RMQRPDY]RXVLQ��NDL��WZ
Q�SHUL��DXMWR�Q�SUHVEXWHYUZQ�NDL��GLDNRYQZQ��RL_a�NDL��WRX
WR�NDL��WD��D>OOD�D-PDUWKYPDWD�DMQLYDWD�R>QWD�VXJNUXY��SWHL��VXQHLGZ�a�NDL��HMOHYJ[Da��R^SZa�DXMWRX�a�X-SRYFUHZa�H>FK���SHUL��Z_Q�ORYJRLa�NDL��H>UJRLa�DMGLNHL
��PK��WROPZ
QWDa�NDWKJRUHL
Q�WZ
��NDT��H-DXWRX�a�IRYEZ���DMOOD��NDL��SORXVLYRXa�DMSHYIKQHQ��HMI��Z_��SUR�a�WZ
Q�WD��WRLDX
WD�]KORXYQWZQ�ILOHL
WDL�NDL��TDXPDY]HWDL��WLY�D@Q�WDX
WD�JUDYIRLPHQe����������HMSLVWDYPHTD�GHY��DMJDSKWRLY��R^WL�WR�Q�HMSLYVNRSRQ�NDL��WR��L-HUDWHL
RQ�D^SDQ�SDUDYGHLJPD�HL?QDL�GHL
�WZ
��SOKYTHL�SDYQWZQ�NDOZ
Q�H>UJZQ��NDL��RXMGH��HMNHL
QR�DMJQRRX
PHQ�R^VRL�X-SR��WRX
�VXQHLVDYJHLQ�H-DXWRL
a�JXQDL
NDa�HM[HYSHVRQ��RL`�G��X-SZSWHXYTKVDQ��Z^VW��HLM�NDL��GRLYK�WLa�DXMWZ
��WR��PKGH�Q�DMVHOJH�a�SRLHL
Q��DMOOD��WKYQ�JH�X-SRYQRLDQ�WK�Q�HMN�WRX
�WRLRXYWRX�SUDYJPDWRa�IXRPHYQKQ�HMFUK
Q�HXMODEKTK
QDL��PKY�WLQD�VNDQGDOLYVK���WRX�a�GH��NDL��PLPHL
VTDL�SURWUHY\K������������SZ
a�JD�U�D@Q�HMSLSOKY[HLHQ�K@�QRXTHWKYVHLHQ�H^WHURQ�PK��VXJNDWDEDLYQHLQ�HMSL��SOHYRQ�HLMa�WDXMWR�Q�JXQDLNLY��PK��RMOLYVTK���IXODWWRYPHQRQ��Z-a
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�JHYJUDSWDL��R^VWLa�PLYDQ�PH�Q�DMSHYVWKVHQ�K>GK��GXYR�GH��DMNPD]RXYVDa�NDL��HXMSUHSHL
a�WK�Q�R>\LQ�H>FHL�PHT��H-DXWRX
��ND@Q�DMSLYK��SRX��VXPSHULIHYUHL��NDL��WDX
WD�WUXIZ
Q�NDL��X-SHUHP��SLPSODYPHQRVe����������Z_Q�H^QHND�VWHQDY]RXVL�PH�Q�NDL��RMGXYURQWDL����������SDYQWHa�NDT��H-DXWRXYa��RX^WZ�GH��WK�Q�WXUDQQLYGD�NDL��GXQDVWHLYDQ�DXMWRX
�SHIRYEKQWDL��Z^VWH�NDWKJRUHL
Q�PK��WROPD
Q�����������DMOOD��WDX
WD�PHYQ��Z-a�SURHLUKYNDPHQ��HX>TXQHQ�D>Q�WLa�D>QGUD�WR��JRX
Q�IURYQKPD�NDTROLNR�Q�H>FRQWD�NDL��VXJNDWDULTPRXYPHQRQ�K-PL
Q��WR�Q�G��HM[RUFKVDYPHQRQ�WR��PXVWKYULRQ�NDL��HMPSRPSHXYVDQWD�WK
��PLDUD
��DL-UHYVHL�WK
���$UWHPD
��WLY�JD�U�RXM�FUK��PRYOLa�WR�Q�SDWHYUD�DXMWRX
�GKOZ
VDLe��RXMGH�Q�GHL
Q�K-JRXYPHTD�WRXYWZQ�WRX�a�ORJL��VPRX�a�DMSDLWHL
QÚÚ�����������HL?W��HMSL��WHYOHL�WK
a�HMSLVWROK
a�WDX
W��HMSLOHYJRXVLQ��ÚÚKMQDJNDYVTKPHQ�RX?Q�DMQWLWDVVRYPHQRQ�DXMWR�Q�WZ
��THZ
��NDL��PK��HL>NRQWD�HMNNKUXY[DQWHa��H^WHURQ�DMQW��DXMWRX
�WK
��NDTROLNK
��HMNNOKVLYD��NDWDVWK
VDL�HMSLYVNRSRQ��THRX
�SURQRLYD��Z-a�SHSHLY��VPHTD��WR�Q�WRX
�PDNDULYRX�'KPKWULDQRX
�NDL��HMSLIDQZ
a�SURVWDYQWRa�SUR��WRXYWRX�WK
a�DXMWK
a�SDURLNLYDa�XL-R�Q�'RYPQRQ��D^SDVLQ�WRL
a�SUHYSRXVLQ�HMSLVNRYSZ��NDORL
a�NHNRVPKPHYQRQ��HMGKOZYVDPHYQ�WH�X-PL
Q��R^SZa�WRXYWZ��JUDYIKWH�NDL��SDUD��WRXYWRX�WD��NRLQZQLND��GHYFKVTH�JUDYPPDWD��WZ
��GH���$UWHPD
��RX_WRa�����������HMSLVWHOOHYWZ�NDL��RL-�WD���$UWHPD
�IURQRX
QWHa�WRXYWZ��NRLQZQHLYWZVDQÚÚ�����������WRX
�GK��RX?Q�3DXYORX�VX�Q�NDL��WK
��WK
a�SLYVWHZa�RMUTRGR[LYD��WK
a�HMSLVNRSK
a�DMSRSHSWZNRYWRa��'RYPQRa��Z-a�HL>UKWDL��WK�Q�OHLWRXUJLYDQ�WK
a�NDWD���$QWLRYFHLDQ�HMNNOKVLYDa�GLHGHY[DWR�����������DMOOD��JD�U�PKGDPZ
a�HMNVWK
QDL�WRX
�3DXYORX�WRX
�WK
a�HMNNOKVLYDa�RL>NRX�THYORQWRa��EDVLOHX�a�HMQWHXFTHL�a�$XMUKOLDQR�a�DLMVLZYWDWD�SHUL��WRX
�SUDNWHYRX�GLHLYOKIHQ��WRXYWRLa�QHL
PDL�SURVWDYWWZQ�WR�Q�RL?NRQ��RL_a�D@Q�RL-�NDWD��WK�Q��,WDOLYDQ�NDL��WK�Q�w5ZPDLYZQ�SRYOLQ�HMSLYVNRSRL�WRX
�GRYJPDWRa�HMSLVWHYO��ORLHQ��RX^WZ�GK
WD�R-�SURGKOZTHL�a�DMQK�U�PHWD��WK
a�HMVFDYWKa



(XVHELXV��+LVWRULD�HFFOHVLDVWLFD

���

�DLMVFXYQKa�X-SR��WK
a�NRVPLNK
a�DMUFK
a�HM[HODXYQHWDL�WK
a�HMNNOKVLYDa�����������WRLRX
WRa�PHYQ�JHY�WLa�K?Q�WR��WKQLNDYGH�SHUL��K-PD
a�R-�$XMUKOLDQRYa��SURL!RXYVKa�G��DXMWZ
��WK
a�DMUFK
a�DMOORL
RYQ�WL�SHUL��K-PZ
Q�IURQKYVDa��K>GK�WLVL�Q�ERXODL
a��Z-a�D@Q�GLZJPR�Q�NDT��K-PZ
Q�HMJHLYUHLHQ��DMQHNLQHL
WR��SROXYa�WH�K?Q�R-�SDUD��SD
VLQ�SHUL��WRXYWRX�ORYJRa�����������PHYOORQWD�GH��K>GK�NDL��VFHGR�Q�HLMSHL
Q�WRL
a�NDT��K-PZ
Q�JUDYPPDVLQ�X-SRVKPHLRXYPHQRQ�THLYD�PHYWHLVLQ�GLYNK��PRYQRQ�RXMFL��HM[�DMJNZYQZQ�WK
a�HMJFHLUKYVHZa�DXMWR�Q�DMSRGHVPRX
VD�ODPSUZ
a�WH�WRL
a�SD
VLQ�VXQRUD
Q�SDULVWZ
VD�Z-a�RX>SRWH�JHYQRLW��D@Q�U-D�VWZYQK�WRL
a�WRX
�ELYRX�D>UFRXVLQ�NDWD��WZ
Q�WRX
�&ULVWRX
�HMNNOKVLZ
Q��PK��RXMFL��WK
a�X-SHUPDYFRX�FHLUR�a�THLYD��NDL��RXMUDQLYZ��NULYVHL�SDLGHLYDa�H^QHND�NDL��HMSLVWURIK
a��NDT��RX`a�D@Q�DXMWK��GRNLPDY]RL�NDLURXYa��WRX
W��HMSLWHOHL
VTDL�VXJFZURXYVKa�����������H>WHVL�JRX
Q�H`[�NUDWKYVDQWD�WR�Q�$XMUKOLDQR�Q�GLDGHYFHWDL�3URYERa��NDL��WRX
WRQ�GHY�SRX�WRL
a�L>VRLa�HMSLNDWDVFRYQWD�.D
URa�D^PD�SDLVL�Q�.DULYQZ��NDL��1RXPHULDQZ
���SDYOLQ�W��DX?�NDL��WRXYWZQ�RXMG��R^ORLa�WULVL�Q�HMQLDXWRL
a�GLDJHQRPHYQZQ��PHYWHLVLQ�WD��WK
a�K-JH��PRQLYDa�'LRNOKWLDQR�Q�NDL��WRX�a�PHW��DXMWR�Q�HLMVSRLKTHYQWDa��HMI��Z_Q�R-�NDT��K-PD
a�VXQWHOHL
WDL�GLZJPR�a�NDL��K-�NDW��DXMWR�Q�WZ
Q�HMNNOKVLZ
Q�NDTDLYUHVLa�����������DMOOD��JD�U�PLNUZ
��WRXYWRX�SURYWH��URQ�WR�Q�HMSL��w5ZYPKa�HMSLYVNRSRQ�'LRQXYVLRQ�H>WHVLQ�HMQQHYD�GLHOTRYQWD�WK�Q�OHLWRXUJLYDQ�GLDGHYFHWDL�)K
OL[�����������(Q�WRXYWZ��NDL��R-�PDQHL�a�WD�a�IUHYQDa�HMSZYQXPRYa�WH�WK
a�GDLPRQZYVKa�DL-UHYVHZa�WK�Q�WRX
�ORJLVPRX
�SDUDWURSK�Q�NDTZSOLY]HWR��WRX
�GDLYPRQRa��DXMWRX
�GK��WRX
�THRPDYFRX�VDWDQD
��HMSL��OXYPK��SROOZ
Q�WR�Q�D>QGUD�SUREHEOKPHYQRX��EDYUEDURa�GK
WD�WR�Q�ELYRQ�DXMWZ
��ORYJZ��NDL��WURYSZ��WKYQ�WH�IXYVLQ�GDLPRQLNRYa�WLa�Z@Q�NDL��PDQLZYGKa��DMNRYORXTD�WRXYWRLa�HMJFHLUZ
Q��&ULVWR�Q�DX-WR�Q�PRUIDY]HVTDL�HMSHLUD
WR��WRWH��PH�Q�WR�Q�SDUDYNOKWRQ�NDL��DXMWR��WR��SQHX
PD�WR��D^JLRQ�DXMWR�a�H-DXWR�Q�DMQDNKUXYWWZQ�NDL��WXIRXYPHQRYa�JH�HMSL��WK
��PDQLYD���WRWH��GHY��RL_D�&ULVWRYa��PDTKWD�a����������GZYGHND�NRLQZQRX�a�WK
a�NDLQRWRPLYDa�DL-URXYPHQRa�
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���������GRYJ��PDWDY�JH�PK�Q�\HXGK
�NDL��D>THD�HMN�PXULYZQ�WZ
Q�SURYSDODL�DMSHVEKNRYWZQ�DMTHYZQ�DL-UHYVHZQ�VXPSHIRUKPHYQD�NDWWXYVDa��HMN�WK
a�3HUVZ
Q�HMSL��WK�Q�NDT��K-PD
a�RLMNRXPHYQKQ�Z^VSHU�WLQD��TDQDWKIRYURQ�LMR�Q�HM[ZPRYU[DWR��DMI��RX_�GK��WR��0DQLFDLYZQ�GXVVHEH�a�R>QRPD�WRL
a�SROORL
a�HLMa�H>WL�QX
Q�HMSLSRODY]HL��WRLDXYWK�PH�Q�RX?Q�K-�NDL��WK
VGH�WK
a�\HXGZQXYPRX�JQZYVHZa�X-SRYTHVLa��NDWD��WRX�a�GHGKOZPHYQRXa�X-SRIXHLYVKa�FURYQRXa����������NDT��RX`a�)KYOLND�WK
a�w5ZPDLYZQ�SURVWDYQWD�HMNNOKVLYDa�H>WHVLQ�SHYQWH�(XMWXFLDQR�a�GLDGHYFHWDL��RXMG��R^ORLa�GH��PKVL�Q�RX_WRa�GHYND�GLDJHQRYPHQRa��*DL"Z��WZ
��NDT��K-PD
a�NDWDOHLYSHL�WR�Q�NOK
URQ��NDL��WRXYWRX�GH��DMPIL��WD��SHQWHNDLYGHND�H>WK�SURVWDYQWRa��0DUNHOOL
QRa�NDWHYVWK�GLDYGRFRa��R`Q�NDL��DXMWR�Q�R-�GLZJPR�a�NDWHLYOKIHQ����������NDWD��WRXYVGH�WK
a��$QWLRFHYZQ�HMSLVNRSK
a�PHWD��'RYPQRQ�K-JKYVDWR�7LYPDLRa��R`Q�R-�NDT��K-PD
a�GLHGHY[DWR�.XYULOORa��NDT��R`Q�'ZURYTHRQ��SUHVEHLYRX�WRX
�NDWD���$QWLRYFHLDQ�KM[LZ��PHYQRQ��ORYJLRQ�D>QGUD�H>JQZPHQ��ILORYNDORa�G��RX_WRa�SHUL��WD��THL
D�JHJRQZYa��NDL��WK
a�w(EUDLYZQ�HMSHPHOKYTK�JOZYWWKa��Z-a�NDL��DXMWDL
a�WDL
a�w(EUDL!NDL
a�JUDIDL
a�HMSLVWKPRYQZa�HMQWXJFDYQHLQ����������K?Q�G��RX_WRa�WZ
Q�PDYOLVWD�HMOHXTHULYZQ�SURSDLGHLYDa�WH�WK
a�NDT��¾(OOKQDa�RXMN�D>PRLURa��WK�Q�IXYVLQ�GH��D>OOZa�HXMQRX
FRa��RX^WZ�SHIXNZ�a�HM[�DXMWK
a�JHQHYVHZa��Z-a�NDL��EDVLOHYD�GLD��WRX
WR��RL_RYQ�WL�SDUDYGR[RQ��DXMWR�Q�RLMNHLZYVDVTDL�NDL��WLPK
VDLY�JH�HMSLWURSK
��WK
a�NDWD��7XYURQ�D-ORXUJRX
�EDIK
a����������WRXYWRX�PHWULYZa�WD�a�JUDID�a�HMSL��WK
a�HMNNOKVLYDa�GLKJRXPHYQRX�NDWKNRXYVDPHQ��PHWD��GH��.XYULO��ORQ�7XYUDQQRa�WK
a��$QWLRFHYZQ�SDURLNLYDa�WK�Q�HMSLVNRSK�Q�GLHGHY[DWR��NDT��R`Q�K>NPDVHQ�K-�WZ
Q�HMNNOKVLZ
Q�SROLRUNLYD����������WK
a�G��HMQ�/DRGLNHLYD��SDURLNLYDa�K-JKYVDWR�PHWD��6ZNUDYWKQ�(XMVHYELRa��DMSR��WK
a��$OH[DQGUHYZQ�R-UPKTHL�a�SRYOHZa��DLMWLYD�G��DXMWZ
��WK
a�PHWDQDVWDYVHZa�X-SK
U[HQ�K-�NDWD��WR�Q�3DX
ORQ�X-SRYTHVLa��GL��R`Q�WK
a�6XULYDa�HMSLEDYa��SUR�a�WZ
Q�WK
�GH�SHUL��WD��THL
D�HMVSRXGDNRYWZQ�WK
a�RL>NDGH�SRUHLYDa



(XVHELXV��+LVWRULD�HFFOHVLDVWLFD

���

�HL>UJHWDL��HMSHYUDVWRYQ�WL�THRVHEHLYDa�FUK
PD�WZ
Q�NDT��K-PD
a�JHQRYPHQRa��Z-a�NDL��DMSR��WZ
Q�SURSDUDWHTHLVZ
Q�'LRQXVLYRX�IZQZ
Q�GLDJQZ
QDL�U-DY�GLRQ�����������$QDWRYOLRa�DXMWZ
��GLDYGRFRa��DMJDTRYa��IDVLYQ��DMJDTRX
��NDTLYVWDWDL��JHYQRa�PH�Q�NDL��DXMWR�a��$OH[DQGUHXYa��ORYJZQ�G��H^QHND�NDL��SDLGHLYDa�WK
a�w(OOKYQZQ�ILORVRILYDa�WH�WD��SUZ
WD�WZ
Q�PDYOLVWD�NDT��K-PD
a�GRNLPZ��WDYWZQ�DMSHQKQHJPHYQRa��D^WH�DMULTPKWLNK
a�NDL��JHZPHWULYDa�DMVWURQRPLYDa�WH�NDL��WK
a�D>OOKa��GLDOHNWLNK
a�HL>WH�IXVLNK
a��THZULYDa�U-KWRULNZ
Q�WH�DX?�PDTKPDYWZQ�HMOKODNZ�a�HLMa�D>NURQ��Z_Q�H^QHND�NDL��WK
a�HMS���$OH[DQGUHLYDa��$ULVWRWHYORXa�GLDGRFK
a�WK�Q�GLDWULEK�Q�ORYJRa�H>FHL�SUR�a�WZ
Q�WK
�GH�SROLWZ
Q�VXVWKYVDVTDL����������DXMWR�Q�DM[LZTK
QDL����������PXULYDa�PH�Q�RX?Q�WRX
GH�NDL��D>OODa�DMULVWHLYDa�HMQ�WK
��NDW���$OH[DYQGUHLDQ�WRX
�%URXFHLYRX�SROLRUNLYD��PQKPRQHXYRXVLQ��D^WH�WZ
Q�HMQ�WHYOHL�SURQRPLYDa�HM[DLUHYWRX�SUR�a�D-SDYQWZQ�KM[LZPHYQRX��GHLYJPDWRa�G��H^QHND�PRYQRX�WRX
GH�HMSLPQKVTKYVRPDL����������WRX
�SXURX
��IDVL�Q��WRL
a�SROLRUNRX��PHYQRLa�HMSLOHORLSRYWRa��Z-a�K>GK�WZ
Q�H>[ZTHQ�SROHPLYZQ�PD
OORQ�DXMWRL
a�WR�Q�OLPR�Q�DMIRYUKWRQ�NDTHVWDYQDL��SDUZ�Q�R-�GKORXYPHQRa�RLMNRQRPHL
WDLY�WL�WRLRX
WRQ��TDWHYURX�PHYURXa�WK
a�SRYOHZa�WZ
��w5ZPDL!NZ
��VXPPDFRX
QWRa�VWUDWZ
��WDXYWK��WH�WXJFDYQRQWRa�DMSROLRUNKYWRX��WR�Q�(XMVHYELRQ��H>WL�JD�U�HL?QDL�WRYWH�DXMWRYTL�SUR��WK
a�HMSL��6XULYDQ�PHWDQDVWDYVHZV���HMQ�WRL
a�DMSROLRUNKYWRLa�R>QWD�PHYJD�WH�NOHYRa�NDL��GLDERYKWRQ�R>QRPD�PHYFUL�NDL��WRX
�w5ZPDLYZQ�VWUDWKODYWRX�NHNWKPHYQRQ��SHUL��WZ
Q�OLPZ
�����������GLDITHLURPHYQZQ�NDWD��WK�Q�SROLRUNLYDQ�SHYP\Da�R-��$QDWRYOLRa�HMNGLGDYVNHL����������R`�GH��PDTZYQ��VZWKULYDQ�WRL
a�DMSR��WZ
Q�SROHPLYZQ�DXMWRPRYORLa�SDUDVFHL
Q�Z-a�HMQ�PHJLYVWK��FDYULWL�GZUHD
a�WR�Q�w5ZPDLYZQ�VWUDWKJR�Q�DLMWHL
WDL��NDL��WK
a�DM[LZYVHZYa�JH�WXFZ�Q�HMPIDQH�a�WZ
���$QDWROLYZ��NDTLYVWKVLQ��R`�GH��DXMWLYND�WK�Q�HMSDJJHOLYDQ�GH[DYPHQRa��ERXOK�Q�WZ
Q��$OH[DQGUHYZQ�VXQDJDJZYQ��WD��PH�Q�SUZ
WD�SDYQWDa�KM[LYRX�ILOLNK�Q�GRX
QDL�w5ZPDLYRLa�GH[LDYQ��Z-a�G��DMJULDLYQRQWDa�HMSL�
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�WZ
��ORYJZ��VXQHL
GHQ��ÚÚDMOO��RXM�WRXYWZ��JH��IKVLYQ��DMQWLOHY[HLQ���������SRT��X-PD
a�RL>RPDL��HLM�WRX�a�SHULWWRX�a�NDL��K-PL
Q�DXMWRL
a�RXMGDPK
�����������FUKVLYPRXa��JUDL"GDa�NDL��QKYSLD�NDL��SUHVEXYWDa��HMNGRX
QDL�SXOZ
Q�H>[Z�EDGLY]HLQ�R^SRL�NDL��ERXYORLQWR��VXPERXOHXYVDLPL��WLY�JD�U�GK��WRXYWRXa�HLMa�PDYWKQ��R^VRQ�RX>SZ�WHTQK[RPHYQRXa��SDU��H-DXWRL
a�H>FRPHQe�WLY�GH��WRX�a�DMQDSKYURXa�NDL��WD��VZYPDWD�OHOZEKPHYQRXa�WZ
��OLPZ
��NDWDWUXYFRPHQ��WUHYIHLQ�GHYRQ�PRYQRXa�D>QGUDa�NDL��QHDQLYDa�NDL��WR�Q�DMQDJNDL
RQ�SXUR�Q�WRL
a�HMSL��IXODNK
��WK
a�SRYOHZa�HMSLWKGHLYRLa�WDPLHXYHVTDLeÚÚ����������WRLRXYWRLa�WLVL�Q�ORJLVPRL
a�SHLYVDa�WR��VXQHYGULRQ��\K
IRQ�SUZ
WRa�DMQDVWD�a�HMNIHYUHL�SD
Q�WR��WK
��VWUDWHLYD��PK��HMSLWKYGHLRQ�HL>WH�DMQGUZ
Q�HL>WH�JXQDLNZ
Q�JHYQRa�DMSROXYHLQ�WK
a�SRYOHZa��R^WL�PKGH��NDWDPHYQRXVLQ�DXMWRL
a�NDL��HLMa�D>FUKVWRQ�HMQ�WK
��SRYOHL�GLDWULYERXVLQ�HMOSL�a�D@Q�JHYQRLWR�VZWKULYDa��SUR�a�WRX
�OLPRX
�GLDITDUKVRPHYQRLa�����������WDXYWK��GH��WZ
Q�ORLSZ
Q�D-SDYQWZQ�WZ
Q�HMQ�WK
��ERXOK
��VXJNDWDTHPHYQZQ�PLNURX
�GHL
Q�WRX�a�SDYQWDa�WZ
Q�SROLRUNRXPHY��QZQ�GLHVZYVDWR��HMQ�SUZYWRLa�PH�Q�WZ
Q�DMSR��WK
a�HMNNOKVLYDa��H>SHLWD�GH��NDL��WZ
Q�D>OOZQ�WZ
Q�NDWD��WK�Q�SRYOLQ�SD
VDQ�K-OLNLYDQ�GLDGLGUDYVNHLQ�SURPKTRXYPHQRa��RXM�PRYQRQ�WZ
Q�NDWD��WK�Q�\K
IRQ�GHGRJPHYQZQ��WK
��GH��WRXYWZQ�SURIDYVHL�NDL��PXULYRXa�D>OORXa��OHOKTRYWZa�JXQDLNHLYDQ�VWROK�Q�DMPSLVFRPHYQRXa�QXYNWZU�WH�WK
��HMNHLYQRX�IURQWLYGL�WZ
Q�SXOZ
Q�HM[LRYQWDa�NDL��HMSL��WK�Q�w5ZPDLYZQ�VWUDWLD�Q�R-UPZ
QWDa��H>QTD�WRX�a�SDYQWDa�X-SRGH������������FRYPHQRa�R-�(XMVHYELRa�SDWUR�a�NDL��LMDWURX
�GLYNKQ�NHNDNZPHYQRXa�HMN�WK
a�PDNUD
a�SROLRUNLYDa�GLD��SDYVKa�SURQRLYDa�NDL��THUDSHLYDa�DMQHNWD
WR�����������WRLRXYWZQ�K-�NDWD��/DRGLYNHLDQ�HMNNOKVLYD�GXYR�HMIH[K
a�NDWD��GLDGRFK�Q�KM[LZYTK�SRLPHYQZQ��VX�Q�THLYD��SURPKTHLYD��PHWD��WR�Q�GKOZTHYQWD�SRYOHPRQ�HMN�WK
a��$OH[DQGUHYZQ�SRYOHZa�HMSL��WD��WK
�GH�PHWHOKOXTRYWZQ�����������RXMPHQRX
Q�HMVSRXGDYVTK�SOHL
VWD�WZ
���$QDWROLYZ��VXJJUDYPPDWD��WRVDX
WD�G��HLMa�K-PD
a�HMOKYOXTHQ��GL��Z_Q�DXMWRX
�NDWDPDTHL
Q�GXQDWR�Q�R-PRX
�WRY�WH�ORYJLRQ�NDL��SROXPDTHYa��HMQ�RL_a�PDYOLVWD�WD��SHUL��WRX
�SDYVFD�GRY[DQWD
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�SDULYVWKVLQ��DMI��Z_Q�DMQDJNDL
RQ�D@Q�HL>K�WRXYWZQ�HMSL��WRX
�SDURYQWRa�PQKPRQHX
VDL���(N�WZ
Q�SHUL��WRX
�SDYVFD��$QDWROLYRX�NDQRYQZQ�����������ÚÚÀ(FHL�WRLYQXQ�HMQ�WZ
��SUZYWZ��H>WHL�WK�Q�QRXPKQLYDQ�WRX
�SUZYWRX�PKQRYa��K^WLa�D-SDYVKa�HMVWL�Q�DMUFK��WK
a�HMQQHDNDLGH��NDHWKULYGRa��WK�Q�NDW��$LMJXSWLYRXa�PH�Q�)DPHQZ�T�N}��NDWD��GH��WRX�a�0DNHGRYQZQ�PK
QDa�'XYVWURX�NE��Z-a�G��D@Q�HL>SRLHQ�w5ZPDL
RL��SUR��LD�.DODQGZ
Q��$SULOLYZQ�����������HX-ULYVNHWDL�GH��R-�K^OLRa�HMQ�WK
��SURNHLPHYQK��)DPHQZ�T�N}�RXM�PRYQRQ�HMSLED�a�WRX
�SUZYWRX�WPKYPDWRa��DMOO��K>GK�NDL��WHWDYUWKQ�K-PHYUDQ�HMQ�DXMWZ
��GLDSRUHXRYPHQRa��WRX
WR�GH��WR��WPK
PD�SUZ
WRQ�GZGHNDWKPRYULRQ�NDL��LMVKPHULQR�Q�NDL��PKQZ
Q�DMUFK�Q�NDL��NHIDOK�Q�WRX
�NXYNORX�NDL��D>IHVLQ�WRX
�WZ
Q�SODQKWZ
Q�GURYPRX�NDOHL
Q�HLMZYTDVLQ��WR��GH��SUR��WRXYWRX�PKQZ
Q�H>VFDWRQ�NDL��WPK
PD�GZGHYNDWRQ�NDL��WHOHXWDL
RQ�GZGHNDWKPRYULRQ�NDL��WHYORa�WK
a�WZ
Q�SODQKWZ
Q�SHULRYGRX��GL��R`�NDL��WRX�a�HMQ�DXMWZ
��WLTHPHYQRXa�WR�Q�SUZ
WRQ�����������PK
QD�NDL��WK�Q�WHVVDUHVNDLGHNDYWKQ�WRX
�SDYVFD�NDW��DXMWK�Q�ODPEDYQRQWDa�RXM�PLNUZ
a�RXMG��Z-a�H>WXFHQ�D-PDUWDYQHLQ�IDPHYQ�����������H>VWLQ�G��RXMF�K-PHYWHURa�RX_WRa�R-�ORYJRa���,RXGDLYRLa�GH��HMJLQZYVNHWR�WRL
a�SDYODL�NDL��SUR��&ULVWRX
�HMIXODYWWHWRY�WH�SUR�a�DXMWZ
Q�PDYOLVWD��PDTHL
Q�G��H>VWLQ�HMN�WZ
Q�X-SR��)LYOZQRa��,ZVKYSRX�0RXVDLYRX�OHJRPHYQZQ��NDL��RXM�PRYQZQ�WRXYWZQ��DMOOD��NDL��WZ
Q�H>WL�SDODLRWHYUZQ�DMPIRWHYUZQ��$JDTRERXYOZQ��WZ
Q�HMSLYNOKQ�GLGDVNDYOZQ��$ULVWRERXYORX�WRX
�SDYQX��R`a�HMQ�WRL
a�R9�NDWHLOHJPHYQRa�WRL
a�WD�a�L-HUD�a�NDL��THLYDa�w(EUDLYZQ�H-UPKQHXYVDVL�JUDID�a�3WROHPDLYZ��WZ
��)LODGHYOIZ��NDL��WZ
��WRXYWRX�SDWULY��NDL��ELYEORXa�HM[KJKWLND�a�WRX
�0ZXVHYZa�QRYPRX�WRL
a�DXMWRL
a�����������SURVHIZYQKVHQ�EDVLOHX
VLQ�����������RX_WRL�WD��]KWRXYPHQD�NDWD��WK�Q�À([RGRQ�HMSLOXYRQWHa��IDVL��GHL
Q�WD��GLDEDWKYULD�TXYHLQ�HMS��L>VKa�D^SDQWDa�PHWD��LMVKPHULYDQ�HMDULQKYQ��PHVRX
QWRa�WRX
�SUZYWRX�PKQRYa��WRX
WR�GH��HX-ULYVNHVTDL��WR��SUZ
WRQ�WPK
PD�WRX
�K-OLDNRX
��K@�Z^a�WLQHa�DXMWZ
Q�ZMQRYPDVDQ��]Z�RIRYURX�NXYNORX�GLH[LRYQWRa�K-OLYRX��R-�GH���$ULVWRYERXORa�SURVWLYTKVLQ�Z-a�HL>K�HM[�DMQDYJNKa�WK
��WZ
Q�GLDEDWKULYZQ�H-RUWK
��PK��PRYQRQ�WR�Q�K^OLRQ
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�LMVKPHULQR�Q�GLDSRUHXYHVTDL�WPK
PD��NDL��WK�Q�VHOKYQKQ�GHY�����������WZ
Q�JD�U�LMVKPHULQZ
Q�WPKPDYWZQ�R>QWZQ�GXYR��WRX
�PH�Q�HMDULQRX
��WRX
�GH��PHWRSZULQRX
��NDL��GLDPHWURXYQWZQ�D>OOKOD�GRTHLYVKa�WH�WK
a�WZ
Q�GLDEDWKULYZQ�K-PHYUDa�WK
��WHVVDUHVNDL��GHNDYWK��WRX
�PKQR�a�PHT��H-VSHYUDQ��HMQVWKY[HWDL�PH�Q�K-�VHOKYQK�WK�Q�HMQDQWLYDQ�NDL��GLDYPHWURQ�WZ
��K-OLYZ��VWDYVLQ��Z^VSHU�RX?Q�H>[HVWLQ�HMQ�WDL
a�SDQVHOKYQRLa�R-UD
Q��H>VRQWDL�GH��R`�PH�Q�NDWD��WR��HMDULQR�Q�LMVKPHULQRYQ��R-�K^OLRa��WPK
PD��K`�GH��HM[�DMQDYJNKa�NDWD��WR��ITLQRSZULQR�Q�LMVKPHULQRYQ��K-�VHOKYQK�����������RL?GD�SOHL
VWD�NDL��D>OOD�SUR�a�DXMWZ
Q�OHJRYPHQD��WRX
WR�PH�Q�SLTDQDY��WRX
WR�GH��NDWD��WD�a�NXULDND�a�DMSRGHLY[HLa�SURL!RYQWD��GL��Z_Q�SDULVWDY��QHLQ�SHLUZ
QWDL�WK�Q�WRX
�SDYVFD�NDL��WZ
Q�DM]XYPZQ�H-RUWK�Q�GHL
Q�SDYQWZa�PHW��LMVKPHULYDQ�D>JHVTDL��SDULYKPL�GH��WD�a�WRLDXYWDa�WZ
Q�DMSRGHLY[HZQ�X^ODa�DMSDLWZ
Q�Z_Q�SHULKY�UKWDL�PH�Q�WR��HMSL��WZ
��0ZXVHYZa�QRYPZ��NDYOXPPD��DMQDNHNDOXPPHYQZ��GH��WZ
��SURVZYSZ��ORLSR�Q�K>GK�&ULVWR�Q�NDL��WD��&ULVWRX
�DMHL��NDWRSWULY]HVTDL�PDTKYPDWDY�WH�NDL��SDTKYPDWD��WRX
�GH��WR�Q�����������SUZ
WRQ�SDU��w(EUDLYRLa�PK
QD�SHUL��LMVKPHULYDQ�HL?QDL�SDUDVWD��WLND��NDL��WD��HMQ�WZ
���(QZ�F�PDTKYPDWDÚÚ�����������NDL��DMULTPKWLND�a�GH��NDWDOHYORLSHQ�R-�DXMWR�a�HMQ�R^ORLa�GHYND�VXJJUDYPPDVLQ�HLMVDJZJD�a�NDL��D>OOD�GHLYJPDWD�WK
a�SHUL��WD��THL
D�VFROK
a�WH�DXMWRX
�NDL��SROXSHLULYDa�����������WRXYWZ��SUZ
WRa�R-�WK
a�3DODLVWLYQZQ�.DLVDUHLYDa�HMSLYVNRSRa�4HRYWHNQRa�FHL
UDa�HLMa�HMSLVNRSK�Q�HMSLWHYTHLNHQ��GLDYGRFRQ�H-DXWRX
�PHWD��WHOHXWK�Q�SRULHL
VTDL�WK
��LMGLYD��SDURLNLYD��SURPQZYPHQRa��NDL��GK��HMSL��VPLNURYQ�WLQD�FURYQRQ�D>PIZ�WK
a�DXMWK
a�SURXYVWKVDQ�HMNNOKVLYDa��DMOOD��JD�U�HMSL��WK�Q��$QWLRYFHLDQ�WK
a�NDWD��3DX
ORQ�VXQRYGRX�NDORXYVKa��WK�Q�/DRGLNHYZQ�SRYOLQ�SDULZ�Q�SUR�a�WZ
Q�DMGHOIZ
Q�DXMWRYTL�NRLPKTHYQWRa�(XMVHELYRX�NHNUDYWKWDL�����������NDL��WRX
��$QDWROLYRX�GH��WR�Q�ELYRQ�PHWDOODY[DQWRa��WK
a�HMNHL
VH�SDURLNLYDa�X^VWDWRa�WZ
Q�SUR��WRX
�GLZJPRX
�NDTLYVWDWDL�6WHYIDQRa��ORYJZQ�PH�Q�ILORVRYIZQ�NDL��WK
a�D>OOKa�SDU��¾(OOKVL�SDLGHLYDa�SDUD��WRL
a�SROORL
a�TDXPDVTHLYa��RXMF�R-PRLYZa�JH�PK�Q�SHUL��WK�Q�THLYDQ�SLYVWLQ�GLDWHTHLPHYQRa��Z-a
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�SURL!Z�Q�R-�WRX
�GLZJPRX
�NDLUR�a�DMSKYOHJ[HQ��HL>UZQD�PD
OORQ�GHLORYQ�WH�NDL��D>QDQGURQ�K>SHU�DMOKTK
�ILORYVRIRQ�DMSRGHLY[Da�WR�Q�D>QGUD�����������RXM�PK�Q�HMSL��WRXYWZ��JH�NDWDVWUHYIHLQ�H>PHOOH�WD��WK
a�HMNNOKVLYDa��DMQRUTRX
WDL�G��DXMWD��SUR�a�DXMWRX
�THRX
�WRX
�SDYQWZQ�VZWK
URa�DXMWLYND�WK
a�DXMWRYTL�SDURLNLYDa�HMSLYVNRSRa�DMQDGHLFTHL�a�4HRYGRWRa��SUDYJPDVLQ�DXMWRL
a�DMQK�U�NDL��WR��NXYULRQ�R>QRPD�NDL��WR�Q�HMSLYVNRSRQ�HMSDOKTHXYVDa��LMDWULNK
a�PH�Q�JD�U�VZPDYWZQ�DMSHIHYUHWR�WD��SUZ
WD�WK
a�HMSLVWKYPKa��\XFZ
Q�GH��THUD��SHXWLNK
a�RL_Ra�RXMGH��D>OORa�DMQTUZYSZQ�HMWXYJFDQHQ�ILODQTUZSLYDa�JQKVLRYWKWRa�VXPSDTHLYDa�VSRXGK
a�WZ
Q�WK
a�SDU��DXMWRX
�GHRPHY��QZQ�ZMIHOHLYDa�H^QHNHQ��SROX��GH��K?Q�DXMWZ
��NDL��WR��SHUL��WD��THL
D�����������PDTKYPDWD�VXQKVNKPHYQRQ�����������RX_WRa�PH�Q�GK��WRLRX
WRa�K?Q��HMQ�.DLVDUHLYD��GH��WK
a�3DODLVWLYQKa�4HRYWHNQRQ�VSRXGDLRYWDWD�WK�Q�HMSLVNRSK�Q�GLHOTRYQWD��$JDYSLRa�GLDGHYFHWDL��R`Q�NDL��SROOD��NDPHL
Q�JQKVLZWDYWKQ�WH�SURYQRLDQ�WK
a�WRX
�ODRX
�SURVWDVLYDa�L>VPHQ�SHSRLKPHYQRQ�SORXVLYD��WH�FHLUL��SDYQWZQ�PDYOLVWD�SHQKYWZQ�HMSLPHPHOKPHYQRQ�����������NDWD��WRX
WRQ�HMOORJLPZYWDWRQ�DXMWZ
��WH�ELYZ��ILORYVRIRQ�DMOKTK
�SUHVEHLYRX�WK
a�DXMWRYTL�SDURLNLYDa�KM[LZPHYQRQ�3DYPILORQ�H>JQZPHQ��R`Q�R-SRL
RYa�WLa�K?Q�NDL��R^THQ�R-UPZYPHQRa��RXM�VPLNUD
a�D@Q�JHYQRLWR�GKORX
Q�X-SRTHYVHZa��H^NDVWD�GH��WRX
�NDW��DXMWR�Q�ELYRX�NDL��K_a�VXQHVWKYVDWR�GLDWULEK
a��WRXYa�WH�NDWD��WR�Q�GLZ��JPR�Q�HMQ�GLDIRYURLa�R-PRORJLYDLa�DMJZ
QDa�DXMWRX
�NDL��R`Q�HMSL��SD
VLQ�DMQHGKYVDWR�WRX
�PDUWXULYRX�VWHYIDQRQ��HMQ�LMGLYD��WK
��SHUL��DXMWRX
�GLHLOKYIDPHQ�X-SRTHYVHL�����������DMOO��RX_WRa�PH�Q�WZ
Q�WK
�GH�TDXPDVLZYWDWRa��HMQ�GH��WRL
a�PDYOLVWD�NDT��K-PD
a�VSDQLZ�����������WDYWRXa�JHQRPHYQRXa�L>VPHQ�WZ
Q�PH�Q�HMS���$OH[DQGUHLYDa�SUHVEXWHYUZQ�3LHYULRQ��0HOHYWLRQ�GH��WZ
Q�NDWD��3RYQWRQ�HMNNOKVLZ
Q�HMSLYVNRSRQ�����������DMOO��R`�PH�Q�D>NUZa�DMNWKYPRQL�ELYZ��NDL��PDTKYPDVLQ�ILORVRYIRLa�GHGRNLYPDVWR��WDL
a�SHUL��WD��THL
D�THZULYDLa�NDL��HM[KJKYVHVLQ�NDL��WDL
a�HMSL��WRX
�NRLQRX
�WK
a
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�HMNNOKVLYDa�GLDOHY[HVLQ�X-SHUIXZ
a�HM[KVNKPHYQRa��R-�GH��0HOHYWLRa��WR��PHYOL�WK
a��$WWLNK
a�HMNDYORXQ�DXMWR�Q�RL-�DMSR��SDLGHLYDV��WRLRX
WRa�K?Q�RL_RQ�D@Q�JUDY\HLHYQ�WLa�WR�Q�NDWD��SDYQWD�ORYJZQ�H^QHND�WHOHZYWDWRQ��U-KWRULNK
a�PHYQ�JH�WK�Q�DMUHWK�Q�RXMG��RL_RYQ�WH�TDXPDY]HLQ��HMSD[LYZa�DMOOD��WRX
WR�PH�Q�HL?QDL�DXMWZ
��IDLYK�D>Q�WLa�WR��NDWD��IXYVLQ��WK
a�G��D>OOKa�SROXSHLULYDa�WH�NDL������������SROXPDTHLYDa�WLYa�D@Q�WK�Q�DMUHWK�Q�X-SHUEDYORLWR�����������R^WL�GK��HMSL��SDYVDLa�ORJLNDL
a�HMSLVWKYPDLa�WR�Q�WHFQLNZYWDWRQ�NDL��ORJLZYWDWRQ��NDL��PRYQRQ�SHL
UDQ�DXMWRX
�ODEZYQ��HL?SHa�D>Qe�HMIDYPLOOD�GH��DXMWZ
��NDL��WD��WK
a�DMUHWK
a�SDUK
Q�WRX
�ELYRX��WRX
WRQ�NDWD��WR�Q�WRX
�GLZJPRX
�NDLUR�Q�WRL
a�NDWD��3DODLVWLYQKQ�NOLYPDVLQ�GLDGLGUDYVNRQWD�HMI��R^ORLa�H>WHVLQ�H-SWD��NDWHQRKY��VDPHQ�����������WK
a�G��HMQ�w,HURVROXYPRLa�HMNNOKVLYDa�PHWD��WR�Q�PLNUZ
��SURYVTHQ�GHGKOZPHYQRQ�HMSLYVNRSRQ�w8PHYQDLRQ�=DEGD
a�WK�Q�OHLWRXUJLYDQ�SDUDODPEDYQHL��PHW��RXM�SROX��GH��WRXYWRX�NHNRLPKPHYQRX��¾(UPZQ�X^VWDWRa�WZ
Q�PHYFUL�WRX
�NDT��K-PD
a�GLZJPRX
�WR�Q�HLMa�H>WL�QX
Q�HMNHL
VH�SHIXODJPHYQRQ�DMSRVWROLNR�Q�GLDGHYFHWDL�TURYQRQ�����������NDL��HMS���$OH[DQGUHLYDa�GH��0DY[LPRQ�RMNWZNDLYGHND�H>WHVLQ�PHWD��WK�Q�'LRQXVLYRX�WHOHXWK�Q�HMSLVNR��SHXYVDQWD�4HZQD
a�GLDGHYFHWDL��NDT��R`Q�HMSL��WK
a��$OH[DQ��GUHLYDa�HMSL��WDXMWR�Q�WZ
��3LHULYZ��SUHVEXWHULYRX�KM[LZPHYQRa��$FLOOD
a�HMJQZULY]HWR��WK
a�L-HUD
a�SLYVWHZa�WR��GLGDVNDOHL
RQ�HMJNHFHLULVPHYQRa��RXMGHQR�a�K_WWRQ�VSDQLZYWDWRQ�ILORVRILYDa�H>UJRQ�NDL��SROLWHLYDa�HXMDJJHOLNK
a�WURYSRQ�JQKYVLRQ�HMSLGHGHLJPHY��QRa�����������PHWD��GH��4HZQD
Q�HMQQHDNDLYGHND�H>WHVLQ�HM[XSKUHWK��VDYPHQRQ�GLDGHYFHWDL�WK�Q�HMSLVNRSK�Q�WZ
Q�HMS���$OH[DQGUHLYDa�3HYWURa��HMQ�WRL
a�PDYOLVWD�NDL��DXMWR�a�GLDSUHY\Da�HMI��R^ORLa�GXRNDLYGHND�HMQLDXWRL
a��Z_Q�SUR��WRX
�GLZJPRX
�WULVL�Q�RXMG��R^ORLa�H>WHVLQ�K-JKVDYPHQRa�WK
a�HMNNOKVLYDa��WR�Q�ORLSR�Q�WRX
�ELYRX�FURYQRQ�HXMWRQZWHYUD��WK
��VXQDVNKYVHL�H-DXWRYQ�WH�K?JHQ�NDL��WK
a�NRLQK
a�WZ
Q�HMNNOKVLZ
Q�ZMIHOHLYDa�RXMN�DMIDQZ
a�HMSHPHYOHWR��WDXYWK��G��RX?Q�HMQDYWZ��H>WHL�WRX
�GLZJPRX
�WK�Q�NHIDOK�Q�DMSRWPKTHL�a�WZ
��WRX
�PDUWXULYRX�NDWHNRVPKYTK�VWHIDYQZ��
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�����������(Q�WRXYWRLa�WK�Q�WZ
Q�GLDGRFZ
Q�SHULJUDY\DQWHa�X-SRYTHVLQ��DMSR��WK
a�WRX
�VZWK
URa�K-PZ
Q�JHQHYVHZa�HMSL��WK�Q�WZ
Q�SURVHXNWKULYZQ�NDTDLYUHVLQ�HLMa�H>WK�VXQWHLYQRXVDQ�SHYQWH�NDL��WULDNRYVLD��IHYUH��H-[K
a�WRX�a�NDT��K-PD
a�WZ
Q�X-SH�U�HXMVHEHLYDa�DMQGULVDPHYQZQ�DMJZ
QDa��R^VRL�WH�NDL��R-SKOLYNRL�JHJRYQDVLQ��NDL��WRL
a�PHT��K-PD
a�HLMGHYQDL�GLD��JUDIK
a�NDWDOHLY\ZPHQ�
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���3LQ���W����7DYGH�NDL��K-�RMJGRYK�SHULHYFHL�ELYEORa�WK
a�HMNNOKVLDVWLNK
a�L-VWRULYDa���3LQ������$�3HUL��WZ
Q�SUR��WRX
�NDT��K-PD
a�GLZJPRX
��%�3HUL��WK
a�WZ
Q�HMNNOKVLZ
Q�NDTDLUHYVHZa��*�3HUL��WRX
�WURYSRX�WZ
Q�NDWD��WR�Q�GLZJPR�Q�KMJZQLVPHYQZQ��'�3HUL��WZ
Q�DMRLGLYPZQ�WRX
�THRX
�PDUWXYUZQ��Z-a�SDYQWD�WRYSRQ�H>SOKVDQ�WK
a�H-DXWZ
Q�PQKYPKa��SRLNLYORXa�WRX�a�X-SH�U�HXMVHEHLYDa�DMQDGKVDYPHQRL�VWHIDYQRXa��(�3HUL��WZ
Q�NDWD��1LNRPKYGHLDQ��}�3HUL��WZ
Q�NDWD��WRX�a�EDVLOLNRX�a�RL>NRXa��=�3HUL��WZ
Q�NDWD��)RLQLYNKQ�$LMJXSWLYZQ����3LQ�������+�3HUL��WZ
Q�NDWD��WK�Q�$L>JXSWRQ��4�3HUL��WZ
Q�NDWD��4KEDL"GD��,�)LOHYRX�PDYUWXURa�SHUL��WZ
Q�NDW���$OH[DYQGUHLDQ�SHSUDJ��PHYQZQ�H>JJUDIRL�GLGDVNDOLYDL��,$�3HUL��WZ
Q�NDWD��)UXJLYDQ��,%�3HUL��SOHLYVWZQ�H-WHYUZQ�DMQGUZ
Q�WH�NDL��JXQDLNZ
Q�GLD��IRYUZa�KMJZQLVPHYQZQ��,*�3HUL��WZ
Q�WK
a�HMNNOKVLYDa�SURHYGUZQ�WZ
Q�WR��JQKYVLRQ�K_a�HMSUHYVEHXRQ�HXMVHEHLYDa�GLD��WRX
�VIZ
Q�DL^PDWRa�HMSLGH��GHLJPHYQZQ����3LQ�������,'�3HUL��WRX
�WURYSRX�WZ
Q�WK
a�HXMVHEHLYDa�HMFTUZ
Q��,(�3HUL��WZ
Q�WRL
a�HMNWR�a�VXPEHEKNRYWZQ��,}�3HUL��WK
a�HMSL��WR��NUHL
WWRQ�WZ
Q�SUDJPDYWZQ�PHWDEROK
a��,=�3HUL��WK
a�WZ
Q�NUDWRXYQWZQ�SDOLQZ�GLYDa����3UHI������7K�Q�WZ
Q�DMSRVWRYOZQ�GLDGRFK�Q�HMQ�R^ORLa�H-SWD��SHULJUDY\DQWHa�ELEOLYRLa��HMQ�RMJGRYZ��WRXYWZ��VXJJUDYPPDWL�WD��NDT��K-PD
a�DXMWRXYa��RXM�WK
a�WXFRXYVKa�D>[LD�R>QWD�JUDIK
a��H^Q�WL�WZ
Q�DMQDJNDLRWDYWZQ�K-JRXYPHTD�GHL
Q�HLMa�JQZ
VLQ�NDL��WZ
Q�PHT��K-PD
a�SDUDGRX
QDL��NDL��D>U[HWDLY�JH�R-�ORYJRa�K-PL
Q�HMQWHX
THQ���������¾2VKa�PH�Q�NDL��R-SRLYDa�SUR��WRX
�NDT��K-PD
a�GLZJPRX
�GRY[Ka�R-PRX
�NDL��SDUUKVLYDa�R-�GLD��&ULVWRX
�WZ
��ELYZ��NDWKJJHO��PHYQRa�WK
a�HLMa�WR�Q�WZ
Q�R^OZQ�THR�Q�HXMVHEHLYDa�ORYJRa�SDUD��SD
VLQ�DMQTUZYSRLa��¾(OOKVLY�WH�NDL��EDUEDYURLa��KM[LYZWR��PHL
]RQ
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�K@�NDT��K-PD
a�HMSD[LYZa�GLKJKYVDVTDL���������WHNPKYULD�G��D@Q�JHYQRLWR�WZ
Q�NUDWRXYQWZQ�DL-�SHUL��WRX�a�K-PHWHYURXa�GH[LZYVHLa��RL_a�NDL��WD�a�WZ
Q�HMTQZ
Q�HMQHFHLYUL]RQ�K-JHPRQLYDa��WK
a�SHUL��WR��TXYHLQ�DMJZQLYDa�NDWD��SROOK�Q�K`Q�DMSHYVZ�]RQ�SHUL��WR��GRYJPD�ILOLYDQ�DXMWRX�a�DMSDOODYWWRQWHa���������WLY�GHL
�SHUL��WZ
Q�NDWD��WRX�a�EDVLOLNRX�a�OHYJHLQ�RL>NRXa�NDL��WZ
Q�HMSL��SD
VLQ�DMUFRYQWZQe�RL`�WRL
a�RLMNHLYRLa�HLMa�SURYVZSRQ�HMSL��WZ
��THLYZ��SDUUKVLD]RPHYQRLa�ORYJZ��WH�NDL��ELYZ��VXQHFZYURXQ��JDPHWDL
a�NDL��SDLVL��NDL��RLMNHYWDLa��PRYQRQ�RXMFL��NDL��HMJNDXFD
VTDL�HMSL��WK
��SDUUKVLYD��WK
a�SLYVWHZa�HMSLWUHYSRQWHa��RX`a�HM[RYFZa�NDL��PD
OORQ�WZ
Q�VXQTH��UDSRYQWZQ�DMSRGHNWRX�a�K-JRX
QWR���������RL_Ra�HMNHL
QRa�K?Q�'ZURYTHRa��SDYQWZQ�DXMWRL
a�HXMQRXYVWDWRYa�WH�NDL��SLVWRYWDWRa�NDL��WRXYWZQ�H^QHND�GLDIHURYQWZa�SDUD��WRX�a�HMQ�DMUFDL
a�NDL��K-JHPRQLYDLa�HMQWLPRYWDWRa��R^�WH�VX�Q�DXMWZ
��SHULERYKWRa�*RUJRYQLRa�NDL��R^VRL�WK
a�DXMWK
a�R-PRLYZa�WRXYWRLa�KM[LYZQWR�GLD��WR�Q�WRX
�THRX
�ORYJRQ�WLPK
a���������RL^Da�WH�NDL��WRX�a�NDT��H-NDYVWKQ�HMNNOKVLYDQ�D>UFRQWDa�SDUD��SD
VLQ�HMSLWURYSRLa�NDL��K-JHPRYVLQ�DMSRGRFK
a�K?Q�R-UD
Q�DM[LRXPHYQRXa��SZ
a�G��D>Q�WLa�GLDJUDY\HLHQ�WD�a�PXULDYQGURXa�HMNHLYQDa�HMSLVXQDJZJD�a�NDL��WD��SOKYTK�WZ
Q�NDWD��SD
VDQ�SRYOLQ�DMTURLVPDYWZQ�WDYa�WH�HMSLVKYPRXa�HMQ�WRL
a�SURVHXNWKULYRLa�VXQGURPDYVe�Z_Q�GK��H^QHND�PKGDPZ
a�H>WL�WRL
a�SDYODL�RLMNRGRPKY��PDVLQ�DMUNRXYPHQRL��HXMUHLYDa�HLMa�SODYWRa�DMQD��SDYVDa�WD�a�SRYOHLa�HMN�THPHOLYZQ�DMQLYVWZQ�HMNNOKVLYDa���������WDX
WD�GH��WRL
a�FURYQRLa�SURL!RYQWD�R-VKPHYUDL�WH�HLMa�DX>[KQ�NDL��PHYJHTRa�HMSLGLGRYQWD�RXMGHL�a�DMQHL
UJHQ�ITRYQRa�RXMGHY�WLa�GDLYPZQ�SRQKUR�a�RL_RYa�WH�K?Q�EDVNDLYQHLQ�RXMG��DMQTUZYSZQ�HMSLERXODL
a�NZOXYHLQ��HMa�R^VRQ�K-�THLYD�NDL��RXMUDYQLRa�FHL�U�H>VNHSHYQ�WH�NDL��HMIURXYUHL��RL_D�GK��D>[LRQ�R>QWD��WR�Q�H-DXWK
a�ODRYQ���������w:a�G��HMN�WK
a�HMSL��SOHYRQ�HMOHXTHULYDa�HMSL��FDXQRYWKWD�NDL��QZTULYDQ�WD��NDT��K-PD
a�PHWKOODYWWHWR��D>OOZQ�D>OORLa�GLDITR��QRXPHYQZQ�NDL��GLDORLGRURXPHYQZQ�NDL��PRYQRQ�RXMFL��K-PZ
Q�DXMWZ
Q
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�H-DXWRL
a�SURVSROHPRXYQWZQ�R^SORLa��HLM�RX^WZ�WXYFRL��NDL��GRYUDVLQ�WRL
a�GLD��ORYJZQ�DMUFRYQWZQ�WH�D>UFRXVL�SURVUKJQXYQWZQ�NDL��ODZ
Q�HMSL��ODRX�a�NDWDVWDVLD]RYQWZQ�WK
a�WH�X-SRNULYVHZa�DMIDYWRX�NDL��WK
a�HLMUZQHLYDa�HMSL��SOHL
VWRQ�R^VRQ�NDNLYDa�SURL!RXYVKa��K-�PH�Q�GK��THLYD�NULYVLa��RL_D�ILYORQ�DXMWK
���SHIHLVPHYQZa��WZ
Q�DMTURLVPDYWZQ�H>WL�VXJNURWRXPHYQZQ��KMUHYPD�NDL��PHWULYZa���������WK�Q�DXMWK
a�HMSLVNRSK�Q�DMQHNLYQHL��HMN�WZ
Q�HMQ�VWUDWHLYDLa�DMGHOIZ
Q�NDWDUFRPHYQRX�WRX
�GLZJPRX
���������Z-a�G��DMQHSDLVTKYWZa�H>FRQWHa�RXMF�R^SZa�HXMPHQH�a�NDL��L^OHZ�NDWDVWKYVHVTDL�WR��THL
RQ�SURXTXPRXYPHTD��RL_D�GHY�WLQHa�D>THRL�DMIURYQWLVWD�NDL��DMQHSLYVNRSD�WD��NDT��K-PD
a�K-JRXYPHQRL�D>OODa�HMS��D>OODLa�SURVHWLYTHPHQ�NDNLYDa�RL^�WH�GRNRX
QWHa�K-PZ
Q�SRLPHYQHa�WR�Q�WK
a�THRVHEHLYDa�THVPR�Q�SDUZVDYPHQRL�WDL
a�SUR�a�DMOOKYORXa�DMQHIOHY��JRQWR�ILORQHLNLYDLa��DXMWD��GK��WDX
WD�PRYQD��WD�a�H>ULGDa�NDL��WD�a�DMSHLOD�a�WRYQ�WH�]K
ORQ�NDL��WR��SUR�a�DMOOKYORXa�H>FTRa�WH�NDL��PL
VRa�HMSDXY[RQWHa�RL_DY�WH�WXUDQQLYGDa�WD�a�ILODUFLYDa�HMNTXYPZa���������GLHNGLNRX
QWHa��WRYWH�GKY��WRYWH�NDWD��WK�Q�IDYVNRXVDQ�WRX
�w,HUHPLYRX�IZQK�Q�HMJQRYIZVHQ�HMQ�RMUJK
��DXMWRX
�NXYULRa�WK�Q�TXJDWHYUD�6LZ�Q�NDL��NDWHYUUL\HQ�HM[�RXMUDQRX
�GRY[DVPD��,VUDK�O�RXMN�HMPQKYVTK�WH�X-SRSRGLYRX�SRGZ
Q�DXMWRX
�HMQ���������K-PHYUD��RMUJK
a�DXMWRX
��DMOOD��NDL��NDWHSRYQWLVHQ�NXYULRa�SDYQWD�WD��Z-UDL
D��,VUDK�O�NDL��NDTHL
OHQ�SDYQWDa�WRX�a�IUDJPRX�a�DXMWRX
���������NDWDY�WH�WD��HMQ�<DOPRL
a�SURTHV��SLVTHYQWD�NDWHYVWUH\HQ�WK�Q�GLDTKYNKQ�WRX
�GRXYORX�DXMWRX
�NDL��HMEHEKYOZVHQ�HLMa�JK
Q�GLD��WK
a�WZ
Q�HMNNOKVLZ
Q�NDTDLUHYVHZa�WR��D-JLYDVPD�DXMWRX
�NDL��NDTHL
OHQ�SDYQWDa�WRX�a�IUDJPRX�a�DXMWRX
��H>THWR�WD��RMFXUZYPDWD�DXMWRX
�GHLOLYDQ��GLKYUSDVDYQ�WH�WD��SOKYTK�WRX
�ODRX
�SDYQWHa�RL-�GLRGHXYRQWHa�R-GRYQ��NDL��GK��HMSL��WRXYWRLa�R>QHLGRa�HMJHQKYTK�WRL
a�JHLYWRVLQ�DXMWRX
��X^\ZVHQ�JD�U�WK�Q�GH[LD�Q�WZ
Q�HMFTUZ
Q�DXMWRX
�NDL��DMSHYVWUH\HQ�WK�Q�ERKY����������THLDQ�WK
a�U-RPIDLYDa�DXMWRX
�NDL��RXMN�DMQWHODYEHWR�DXMWRX
�HMQ�WZ
��SROHYPZ���DMOOD��NDL��NDWHYOXVHQ�DMSR��NDTDULVPRX
�DXMWR�Q�NDL��WR�Q�TURYQRQ�DXMWRX
�HLMa�WK�Q
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Q�NDWHYUUD[HQ�HMVPLYNUXQHYQ�WH�WD�a�K-PHYUDa�WRX
�FURYQRX�DXMWRX
��NDL��HMSL��SD
VLQ�NDWHYFHHQ�DXMWRX
�DLMVFXYQKQ���������6XQWHWHYOHVWDL�GK
WD�NDT��K-PD
a�D^SDQWD��R-SKQLYND�WZ
Q�PH�Q�SURVHXNWKULYZQ�WRX�a�RL>NRXa�HM[�X^\RXa�HLMa�H>GDIRa�DXMWRL
a�THPHOLYRLa�NDWDUULSWRXPHYQRXa��WD�a�G��HMQTHYRXa�NDL��L-HUD�a�JUDID�a�NDWD��PHYVDa�DMJRUD�a�SXUL��SDUDGLGRPHYQDa�DXMWRL
a�HMSHLYGRPHQ�RMITDOPRL
a�WRXYa�WH�WZ
Q�HMNNOKVLZ
Q�SRLPHYQDa�DLMVFUZ
a�Z_GH�NDMNHL
VH�NUXSWD]RPHYQRXa��WRX�a�GH��DMVFKPRYQZa�D-OLVNRPHYQRXa�NDL��SUR�a�WZ
Q�HMFTUZ
Q�NDWDSDL]RPHYQRXa��R^WH�NDL��NDW��D>OORQ�SURIKWLNR�Q�ORYJRQ�HM[HFXYTK�HM[RXGHYQZVLa�HMS��D>UFRQWDa��NDL��HMSODYQKVHQ�DXMWRX�a�HMQ�DMEDYWZ��NDL����������RXMF�R-GZ
����������DMOOD��WRXYWZQ�PH�Q�RXMF�K-PHYWHURQ�GLDJUDYIHLQ�WD�a�HMSL��WHYOHL�VNXTUZSD�a�VXPIRUDYa��HMSHL��NDL��WD�a�SURYVTHQ�WRX
�GLZJPRX
�GLDVWDYVHLa�WH�DXMWZ
Q�HLMa�DMOOKYORXa�NDL��DMWRSLYDa�RXMF�K-PL
Q�RLMNHL
RQ�PQKYPK��SDUDGLGRYQDL��GL��R`�NDL��SOHYRQ�RXMGH�Q�L-VWRUK
VDL�SHUL��DXMWZ
Q�GLHYJQZPHQ�K@�GL��Z_Q�D@Q�WK�Q�THLYDQ�GLNDLZYVDLPHQ�NULYVLQ���������RXMNRX
Q�RXMGH��WZ
Q�SUR�a�WRX
�GLZJPRX
�SHSHLUDPHYQZQ�K@�WZ
Q�HLMa�D^SDQ�WK
a�VZWKULYDa�QHQDXDJKNRYWZQ�DXMWK
��WH�JQZYPK��WRL
a�WRX
�NOXYGZQRa�HMQDSRUULIHYQWZQ�EXTRL
a�PQKYPKQ�SRLKYVDVTDL�SURKYFTKPHQ��PRYQD�G��HMNHL
QD�WK
��NDTRYORX�SURVTKYVRPHQ�L-VWRULYD���D`�SUZYWRLa�PH�Q�K-PL
Q�DXMWRL
a��H>SHLWD�GH��NDL��WRL
a�PHT��K-PD
a�JHYQRLW��D@Q�SUR�a�ZMIHOHLYDa��À,ZPHQ�RX?Q�HMQWHX
THQ�K>GK�WRX�a�L-HURX�a�DMJZ
QDa�WZ
Q�WRX
�THLYRX�ORYJRX�PDUWXYUZQ�HMQ�HMSLWRPK
��GLDJUDY\RQWHa���������H>WRa�WRX
WR�K?Q�HMQQHDNDLGHYNDWRQ�WK
a�'LRNOKWLDQRX
�EDVLOHLYDa��'XYVWURa�PKYQ��OHYJRLWR�G��D@Q�RX_WRa�0DYUWLRa�NDWD��w5ZPDLYRXa��HMQ�Z_��WK
a�WRX
�VZWKULYRX�SDYTRXa�H-RUWK
a�HMSHODXQRXYVKa�K^SOZWR�SDQWDFRYVH�EDVLOLND��JUDYPPDWD��WD�a�PH�Q�HMNNOKVLYDa�HLMa�H>GDIRa�IHYUHLQ��WD�a�GH��JUDID�a�DMIDQHL
a�SXUL��JHQHYVTDL�SURV��WDYWWRQWD��NDL��WRX�a�PH�Q�WLPK
a�HMSHLOKPPHYQRXa�DMWLYPRXa��WRX�a�G��HMQ�RLMNHWLYDLa��HLM�HMSLPHYQRLHQ�WK
��WRX
�&ULVWLDQLVPRX
�SURTHYVHL��HMOHXTHULYDa�VWHUHL
VTDL�SURDJRUHXYRQWD�
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��������NDL��K-�PH�Q�SUZYWK�NDT��K-PZ
Q�JUDIK��WRLDXYWK�WLa�K?Q��PHW��RXM�SROX��GH��H-WHYUZQ�HMSLIRLWKVDYQWZQ�JUDPPDYWZQ��SURVHWDYWWHWR�WRX�a�WZ
Q�HMNNOK��VLZ
Q�SURHYGURXa�SDYQWDa�WRX�a�NDWD��SDYQWD�WRYSRQ�SUZ
WD�PH�Q�GHVPRL
a�SDUDGLYGRVTDL��HL?T��X^VWHURQ�SDYVK��PKFDQK
��TXYHLQ�HM[DQDJNDY]HVTDL���������7RYWH�GK��RX?Q��WRYWH�SOHL
VWRL�PH�Q�R^VRL�WZ
Q�HMNNOKVLZ
Q�D>UFRQWHa��GHLQDL
a�DLMNLYDLa�SURTXYPZa�HMQDTOKYVDQWHa��PHJDYOZQ�DMJZYQZQ�L-VWRULYDa�HMSHGHLY[DQWR��PXULYRL�G��D>OORL�WK�Q�\XFK�Q�X-SR��GHLOLYDa�SURQDUNKYVDQWHa�SURFHLYUZa�RX^WZa�DMSR��SUZYWKa�HM[KVTHYQKVDQ�SURVEROK
a��WZ
Q�GH��ORLSZ
Q�H^NDVWRa�HL>GK�GLDYIRUD�EDVDYQZQ�HMQKYOODWWHQ��R`�PH�Q�PDYVWL[LQ�DLMNL]RYPHQRa�WR��VZ
PD��R`�GH��VWUHEOZYVHVLQ�NDL��[HVPRL
a�DMQXSRPRQKYWRLa�WLPZURXYPHQRa��HMI��RL_a�K>GK�WLQH�a�RXMN�DL>VLRQ�DMSKQHYJNDQWR�WRX
�ELYRX�WHYORa���������D>OORL�G��DX?�SDYOLQ�D>OOZa�WR�Q�DMJZ
QD�GLH[KY�HVDQ��R`�PH�Q�JDYU�WLa�H-WHYUZQ�ELYD��VXQZTRXYQWZQ�NDL��WDL
a�SDPPLDYURLa�NDL��DMQDYJQRLa�SURVDJRYQWZQ�TXVLYDLa�Z-a�WHTXNZ�a�DMSKOODYWWHWR��NDL��HLM�PK��WHTXNZ�a�K?Q��R`�GH��PKG��R^OZa�SURVSH��ODYVDa�PKGHY�WLQRa�HMQDJRX
a�HMID\DYPHQRa��HLMUKNRYWZQ�G��H-WHYUZQ�R^WL�WHTXYNRL��VLZSK
��IHYUZQ�WK�Q�VXNRIDQWLYDQ�DMSKY�HL��D>OORa�K-PLTQK�a�DLMURYPHQRa�Z-a�D@Q�K>GK�QHNUR�a�HMUULYSWHWR���������NDLY�WLa�DX?�SDYOLQ�HMS��HMGDYIRXa�NHLYPHQRa�PDNUD�Q�HMVXYUHWR�WRL
Q�SRGRL
Q��HMQ�WHTXNRYVLQ�DXMWRL
a�OHORJLVPHYQRa��R-�GHY�WLa�HMERYD�NDL��PHJDYOK��GLHPDUWXYUHWR�IZQK
��WK
a�TXVLYDa�WK�Q�D>UQKVLQ��NDL��D>OORa�&ULVWLDQR�a�HL?QDL�HMNHNUDYJHL��WK
��WRX
�VZWKULYRX�SURVUKY��PDWRa�R-PRORJLYD��ODPSUXQRYPHQRa��H^WHURa�WR��PK��WHTXNHYQDL�PKGH��TXYVHLQ�SRWH��GLHWHLYQHWR���������R^PZa�G��RX?Q�NDL��RL^GH�SROXFHLULYD��WK
a�HMSL��WRX
WR�WHWDJPHYQKa�VWUDWLZWLNK
a�SDUD��WDY[HZa�NDWD��VWRYPDWRa�SDLRYPHQRL�NDL��NDWDVLJD]RYPHQRL�NDWDY�WH�SURVZYSRX�NDL��SDUHLZ
Q�WXSWRYPHQRL�PHWD��ELYDa�HM[ZTRX
QWR�RX^WZa�HM[�D^SDQWRa�RL-�WK
a�THRVHEHLYDa�HMFTURL��WR��GRNHL
Q�KMQXNHYQDL�SHUL��SROORX
�HMWLYTHQWR���$OO��RXM�NDL��NDWD��WZ
Q�D-JLYZQ�DXMWRL
a�PDUWXYUZQ�WDX
WD�SURXFZYUHL��Z_Q�HLMa�DMNULEK
�GLKYJKVLQ�WLYa�D@Q�K-PL
Q�HM[DUNHYVHLHQ
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�ORYJRVe��������0XULYRXa�PH�Q�JD�U�L-VWRUKYVDL�D>Q�WLa�TDXPDVWK�Q�X-SH�U�HXMVHEHLYDa�WRX
�THRX
�WZ
Q�R^OZQ�HMQGHGHLJPHYQRXa�SURTXPLYDQ��RXMN�HM[�R^WRXSHU�PRYQRQ�R-�NDWD��SDYQWZQ�DMQHNLQKYTK�GLZJPRYa��SROX��SURYWHURQ�GH��NDT��R`Q�H>WL�WD��WK
a�HLMUKYQKa�VXQHNURWHL
WR���������D>UWL�JD�U�D>UWL�SUZ
WRQ�Z^VSHU�DMSR��NDYURX�EDTHYRa�X-SRNL��QRXPHYQRX�WRX
�WK�Q�HM[RXVLYDQ�HLMOKIRYWRa�NUXYEGKQ�WH�H>WL�NDL��DMIDQZ
a�PHWD��WR�Q�DMSR��'HNLYRX�NDL��2XMDOHULDQRX
�PHWD[X��FURYQRQ�WDL
a�HMNNOKVLYDLa�HMSLFHLURX
QWRa�RXMN�DMTURYZa�WH�WZ
��NDT��K-PZ
Q�HMSDSRGXRPHYQRX�SROHYPZ���DMOO��H>WL�WZ
Q�NDWD��WD��VWUDWRYSHGD�PRYQZQ�DMSRSHLUZPHYQRX��WDXYWK��JD�U�NDL��WRX�a�ORLSRX�a�D-OZ
QDL�U-D�GLYZa�Z>�HWR��HLM�SURYWHURQ�HMNHLYQZQ�NDWDJZ��QLVDYPHQRa�SHULJHYQRLWR���SOHLYVWRXa�SDUK
Q�WZ
Q�HMQ�VWUDWHLYDLa�R-UD
Q�DMVPHQHYVWDWD�WR�Q�LMGLZWLNR�Q�SURDVSD]RPHYQRXa�ELYRQ��Z-a���������D@Q�PK��H>[DUQRL�JHYQRLQWR�WK
a�SHUL��WR�Q�WZ
Q�R^OZQ�GKPLRXUJR�Q�HXMVHEHLYDa���������Z-a�JD�U�R-�VWUDWRSHGDYUFKa��R^VWLa�SRWH��K?Q�HMNHL
QRa��D>UWL�SUZ
WRQ�HMQHFHLYUHL�WZ
��NDWD��WZ
Q�VWUDWHXPDYWZQ�GLZJPZ
���IXORNULQZ
Q�NDL��GLDNDTDLYUZQ�WRX�a�HMQ�WRL
a�VWUDWR��SHYGRLa�DMQDIHURPHYQRXa�DL^UHVLYQ�WH�GLGRX�a�K@�SHLTDUFRX
VLQ�K_a�PHWK
Q�DXMWRL
a�DMSRODXYHLQ�WLPK
a�K@�WRXMQDQWLYRQ�VWHYUHVTDL�WDXYWKa��HLM�DMQWLWDYWWRLQWR�WZ
��SURVWDYJPDWL��SOHL
VWRL�R^VRL�WK
a�&ULVWRX
�EDVLOHLYDa�VWUDWLZ
WDL�WK�Q�HLMa�DXMWR�Q�R-PRORJLYDQ��PK��PHOOKYVDQWHa��WK
a�GRNRXYVKa�GRY[Ka�NDL��HXMSUDJLYDa�K_a�HL>FRQWR��DMQDPILORYJZa�SURXWLYPKVDQ���������K>GK�GH��VSDQLYZa�WRXYWZQ�HL_a�SRX�NDL��GHXYWHURa�RXM�PRYQRQ�WK
a�DM[LYDa�WK�Q�DMSREROKYQ��DMOOD��NDL��TDYQDWRQ�WK
a�HXMVHERX
a�HMQVWDYVHZa�DMQWLNDWKOODYW��WRQWR��PHWULYZa�SZa�K>GK�WRYWH�WRX
�WK�Q�HMSLERXOK�Q�HMQHUJRX
QWRa�NDL��PHYFULa�DL^PDWRa�HMS��HMQLYZQ�ITDYQHLQ�HMSLWROPZ
QWRa��WRX
�SOKYTRXa��Z-a�H>RLNHQ��WZ
Q�SLVWZ
Q�GHGLWWRPHYQRX�WH�DXMWR�Q�H>WL�NDL��DMSRNQDLYRQWRa�HMSL��WR�Q�NDWD��SDYQWZQ�DMTURYZa�HMIRUPK
VDL�SRYOHPRQ���������w:a�GH��NDL��JXPQRYWHURQ�HMSDSHGXYHWR��RXMG��H>VWLQ�ORYJZ��GXQDWR�Q�DMIKJKYVDVTDL�R^VRXa�NDL��R-SRLYRXa�WRX
�THRX
�PDYUWXUDa�RMITDOPRL
a�SDUK
Q�R-UD
Q�WRL
a�DMQD��SDYVDa�WDYa�WH�SRYOHLa�NDL�
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�WD�a�FZYUDa�RLMNRX
VLQ���������$XMWLYND�JRX
Q�WZ
Q�RXMN�DMVKYPZQ�WLa��DMOOD��NDL��D>JDQ�NDWD��WD�a�HMQ�WZ
��ELYZ��QHQRPLVPHYQDa�X-SHURFD�a�HMQGR[RWDYWZQ��D^PD�WZ
��WK�Q�NDWD��WZ
Q�HMNNOKVLZ
Q�HMQ�WK
��1LNRPKGHLYD��SURWHTK
QDL�JUDIKYQ��]KYOZ��WZ
��NDWD��THR�Q�X-SRNLQKTHL�a�GLDSXYUZ��WH�HMIRUPKY��VDa�WK
��SLYVWHL��HMQ�SURIDQHL
�NDL��GKPRVLYZ��NHLPHYQKQ�Z-a�DMQRVLYDQ�NDL��DMVHEHVWDYWKQ�DMQHOZ�Q�VSDUDYWWHL��GXHL
Q�HMSLSDURYQWZQ�NDWD��WK�Q�DXMWK�Q�SRYOLQ�EDVLOHYZQ��WRX
�WH�SUHVEXWDYWRX�WZ
Q�D>OOZQ�NDL��WRX
�WR�Q�WHYWDUWRQ�DMSR��WRXYWRX�WK
a�DMUFK
a�HMSLNUDWRX
QWRa�EDTPRYQ��DMOO��RX_WRa�PH�Q�WZ
Q�WKQLNDYGH�SUZ
WRa���������WRX
WRQ�GLDSUHY\Da�WR�Q�WURYSRQ�D^PD�WH�WRLDX
WD�RL_D�NDL��HLMNR�a�K?Q��X-SRPHLYQDa�Z-a�D@Q�HMSL��WRLRXYWZ��WROPKYPDWL��WR��D>OXSRQ�NDL��DMWDYUDFRQ�HLMa�DXMWK�Q�WHOHXWDLYDQ�GLHWKYUKVHQ�DMQDSQRKYQ���������3DYQWZQ�GH��R^VRL�WZ
Q�SZYSRWH�DMQXPQRX
QWDL�TDXPDYVLRL��������NDL��HMS��DMQGUHLYD��EHERKPHYQRL�HL>WH�SDU��¾(OOKVLQ�HL>WH�SDUD��EDUEDYURLa��THLYRXa�K>QHJNHQ�R-�NDLUR�a�NDL��GLDSUHSHL
a�PDYUWXUDa�WRX�a�DMPIL��WR�Q�'ZURYTHRQ�EDVLOLNRX�a�SDL
GDa��RL`�NDL��WK
a�DMQZWDYWZ�SDUD��WRL
a�GHVSRYWDLa�KM[LZPHYQRL�WLPK
a�JQKVLYZQ�WH�DXMWRL
a�GLDTHYVHL�WHYNQZQ�RXM�OHLSRYPHQRL��PHLY]RQD�SORX
WRQ�Z-a�DMOKTZ
a�K^JKQWDL�WK
a�WRX
�ELYRX�GRY[Ka�NDL��WUXIK
a�WRX�a�X-SH�U�HXMVHEHLYDa�RMQHLGLVPRXYa�WH�NDL��SRYQRXa�NDL��WRX�a�NHNDLQRXUJKPHYQRXa�HMS��DXMWRL
a�SROXWURYSRXa�TDQDYWRXa����������Z_Q�H-QRYa�WLQRa�RL^Z��NHYFUKWDL�PQKVTHYQWHa�WZ
��WRX
�ELYRX�WHYOHL��VNRSHL
Q�HM[�DXMWRX
�NDL��WD��WRL
a�D>OORLa�VXPEHEKNRYWD�WRL
a�HMQWXJFDYQRXVLQ�NDWDOHLY\RPHQ���������K>JHWRY�WLa�HLMa�PHYVRQ�NDWD��WK�Q�SURHLUKPHYQKQ�SRYOLQ�HMI��Z_Q�GHGKOZYNDPHQ�DMUFRYQWZQ��TXYHLQ�GK��RX?Q�SURVWDFTHLYa��Z-a�HMQLYVWDWR��JXPQR�a�PHWDYUVLRa�DMUTK
QDL�NHOHXYHWDL�PDYVWL[LYQ�WH�WR��SD
Q�VZ
PD�NDWD[DLYQHVTDL��HLMa�R^WH�K-WWKTHL�a�ND@Q�D>NZQ�WR��SURVWDWWRYPHQRQ�SRLKYVHLHQ���������Z-a�GH��NDL��WDX
WD�SDYVFZQ�DMGLDYWUHSWRa�K?Q��R>[Ra�ORLSR�Q�K>GK�WZ
Q�RMVWHYZQ�X-SRIDLQRPHYQZQ�DXMWRX
�VX�Q�NDL��D^ODWL�IXYUDQWHa�NDWD��WZ
Q�GLDVDSHYQWZQ�WRX
�VZYPDWRa�PHUZ
Q�HMQHYFHRQ��Z-a�GH��NDL��WDXYWDa�HMSDYWHL�WD�a�DMOJKGRYQDa��HMVFDYUD�WRXMQWHX
THQ�NDL��SX
U�HLMa�PHYVRQ�HL^ONHWR��NDL��NUHZ
Q�HMGZGLYPZQ
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�GLYNKQ�WD��OHLY\DQD�DXMWZ
��WRX
�VZYPDWRa�X-SR��WRX
�SXUR�a�RXMN�HLMa�D>TURXQ��Z-a�D@Q�PK��VXQWRYPZa�DMSDOODJHLYK��NDWD��EUDFX��GH��DMQKOLYVNHWR��RXM�SURYWHURQ�DMQHL
QDL�WZ
Q�HMSLWLTHYQWZQ�DXMWR�Q�WK
��SXUD
��VXJFZURXPHYQZQ��SUL�Q�D@Q�NDL��PHWD��WRVDX
WD�WRL
a���������SURVWDWWRPHYQRLa�HMSLQHXYVHLHQ���������R`�G��DMSUL�[�HMFRYPHQRa�WK
a�SURTHYVHZa�QLNKIRYURa�HMQ�DXMWDL
a�EDVDYQRLa�SDUHYGZNH�WK�Q�\XFKYQ��WRLRX
WRQ�WZ
Q�EDVLOLNZ
Q�H-QR�a�WR��PDUWXYULRQ�SDLYGZQ��D>[LRQ�Z-a�R>QWZa�NDL��WK
a�SURVKJRULYDa��3HYWURa�JD�U�HMNDOHL
WR���������RXM�FHLYURQD�GH��NDL��WD��NDWD��WRX�a�ORLSRX�a�R>QWD�ORYJRX�IHLGRY��PHQRL�VXPPHWULYDa�SDUDOHLY\RPHQ��WRVRX
WRQ�L-VWRUKYVDQWHa�Z-a�R^�WH�'ZURYTHRa�NDL��R-�*RUJRYQLRa�H-WHYURLa�D^PD�SOHLYRVLQ�WK
a�EDVLOLNK
a�RLMNHWLYDa�PHWD��WRX�a�SROXWURYSRXa�DMJZ
QDa�EURYFZ��WK�Q�]ZK�Q�PHWDOODY[DQWHa��WK
a�HMQTHYRX�QLYNKa�DMSKQHYJNDQWR�EUDEHL
D����������(Q�WRXYWZ��WK
a�NDWD��1LNRPKYGHLDQ�HMNNOKVLYDa�R-�WKQLNDX
WD�SURHVWZ�a�À$QTLPRa�GLD��WK�Q�HLMa�&ULVWR�Q�PDUWXULYDQ�WK�Q�NHIDOK�Q�DMSRWHYPQHWDL��WRXYWZ��GH��SOK
TRa�D>TURXQ�PDUWXYUZQ�SURVWLYTHWDL��RXMN�RL?G��R^SZa�HMQ�WRL
a�NDWD��WK�Q�1LNRPKYGHLDQ�EDVLOHLYRLa�SXUNDL!D
a�HMQ�DXMWDL
a�GK��WDL
a�K-PHYUDLa�D-ITHLYVKa��K`Q�NDT��X-SRYQRLDQ�\HXGK
�SUR�a�WZ
Q�K-PHWHYUZQ�HMSLFHLUKTK
QDL�ORYJRX�GLDGRTHYQWRa��SDJJHQHL
�VZUKGR�Q�EDVLOLNZ
��QHXYPDWL�WZ
Q�WK
�GH�THRVHEZ
Q�RL`�PH�Q�[LYIHL�NDWHVIDYWWRQWR��RL`�GH��GLD��SXUR�a�HMWHOHLRX
QWR��R^WH�ORYJRa�H>FHL�SURTXPLYD��THLYD��WLQL��NDL����������DMUUKYWZ��D>QGUDa�D^PD�JXQDL[L�Q�HMSL��WK�Q�SXUD�Q�NDTDOHYVTDL��GKYVDQWHa�GH��RL-�GKYPLRL�D>OOR�WL�SOK
TRa�HMSL��VNDYIDLa�WRL
a�TDODWWLYRLa�HMQDSHYUULSWRQ�EXTRL
a���������WRX�a�GHY�JH�EDVLOLNRX�a�PHWD��TDYQDWRQ�SDL
GDa��JK
��PHWD��WK
a�SURVKNRXYVKa�NKGHLYDa�SDUDGRTHYQWDa��DX?TLa�HM[�X-SDUFK
a�DMQRUXY[DQWHa�HMQDSRUUL
\DL�TDODYWWK��NDL��DXMWRX�a�Z>�RQWR�GHL
Q�RL-�QHQRPLVPHYQRL�GHVSRYWDL��Z-a�D@Q�PK��HMQ�PQKYPDVLQ�DMSRNHLPHYQRXa�SURVNXQRL
HYQ�WLQHa��THRX�a�GK��DXMWRXYa��Z^a�JH�Z>�RQWR��ORJL]RYPHQRL��NDL��WD��PH�Q�HMSL��WK
a�1LNRPKGHLYDa�NDWD��WK�Q�DMUFK�Q�DMSRWHOHVTHYQWD�WRX
�GLZJPRX
�WRLDX
WD�
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��������RXMN�HLMa�PDNUR�Q�G��H-WHYUZQ�NDWD��WK�Q�0HOLWKQK�Q�RX^WZ�NDORXPHYQKQ�FZYUDQ�NDL��DX?�SDYOLQ�D>OOZQ�DMPIL��WK�Q�6XULYDQ�HMSLIXK
QDL�WK
��EDVLOHLYD��SHSHLUDPHYQZQ��WRX�a�SDQWDFRYVH�WZ
Q�HMNNOKVLZ
Q�SURHVWZ
WDa�HL-UNWDL
a�NDL��GHVPRL
a�HMQHL
UDL�SURYVWDJPD�HMIRLYWD�EDVLOLNRYQ���������NDL��K?Q�K-�THYD�WZ
Q�HMSL��WRXYWRLa�JLQRPHYQZQ�SD
VDQ�GLKYJKVLQ�X-SHUDLYURXVD��PXULYRX�SOKYTRXa�HMQ�SDQWL��WRYSZ��NDTHLUJQXPHYQRX�NDL��WD��SDQWDFK
��GHVPZWKYULD��DMQGURIRYQRLa�NDL��WXPEZUXYFRLa�SDYODL�SURYWHURQ�HMSHVNHXDVPHYQD��WRYW��HMSOKURX
QWR�HMSLVNRYSZQ�NDL��SUHVEXWHYUZQ�NDL��GLDNRYQZQ�DMQDJQZVWZ
Q�WH�NDL��HMSRUNLVWZ
Q��Z-a�PKGH��FZYUDQ�H>WL�WRL
a�HMSL��NDNRXUJLYDLa�NDWDNULYWRLa�DXMWRYTL�OHLYSHVTDL����������DX?TLa�G��H-WHYUZQ�WD��SUZ
WD�JUDYPPDWD�HMSLNDWHLOKIRYWZQ��HMQ�RL_a�WRX�a�NDWDNOHLYVWRXa�TXYVDQWDa�PH�Q�HMD
Q�EDGLY]HLQ�HMS��HMOHXTH��ULYDa��HMQLVWDPHYQRXa�GH��PXULYDLa�NDWD[DLYQHLQ�SURVWHYWDNWR�EDVDYQRLa��SZ
a�D@Q�SDYOLQ�HMQWDX
TD�WZ
Q�NDT��H-NDYVWKQ�HMSDU��FLYDQ�PDUWXYUZQ�DMULTPKYVHLHYQ�WLa�WR��SOK
TRa�NDL��PDYOLVWD�WZ
Q�NDWD��WK�Q��$IULNK�Q�NDL��WR��0DXYUZQ�H>TQRa�4KEDL"GD�WH�NDL��NDW��$L>JXSWRQe�HM[�K_a�NDL��HLMa�H-WHYUDa�K>GK�SUR��HOTRYQWHa�SRYOHLa�WH�NDL��HMSDUFLYDa�GLHYSUH\DQ�WRL
a�PDUWXULYRLa���������À,VPHQ�JRX
Q�WRX�a�HM[�DXMWZ
Q�GLDODYP\DQWDa�HMQ�3DODL��VWLYQK���L>VPHQ�GH��NDL��WRX�a�HMQ�7XYUZ��WK
a�)RLQLYNKa��RX`a�WLYa�LMGZ�Q�RXM�NDWHSODYJK�WD�a�DMQDULYTPRXa�PDYVWLJDa�NDL��WD�a�HMQ�WRXYWRLa�WZ
Q�Z-a�DMOKTZ
a�SDUDGRY[ZQ�WK
a�THRVHEHLYDa�DMTOKWZ
Q�HMQVWDYVHLa�WRYQ�WH�SDUDFUK
PD�PHWD��WD�a�PDYVWLJDa�HMQ�TKUVL�Q�DMQTUZSRERYURLa�DMJZ
QD�NDL��WD�a�HMQ�WRXYWZ��SDUGDYOHZQ�NDL��GLDIRYUZQ�D>UNWZQ�VXZ
Q�WH�DMJULYZQ�NDL��SXUL��NDL��VLGKYUZ��NHNDXWKULDVPHYQZQ�ERZ
Q�SURVEROD�a�NDL��WD�a�SUR�a�H^NDVWRQ�WZ
Q�TKULYZQ�TDXPDVLYRXa�WZ
Q�JHQQDLYZQ�X-SRPRQDYVe��������RL_a�JLJQRPHYQRLa�NDL��DXMWRL��SDUK
PHQ��R-SKQLYND�WRX
�PDUWXURXPHYQRX�VZWK
URa�K-PZ
Q��DXMWRX
�GK���,KVRX
�&ULVWRX
��WK�Q�THLYDQ�GXYQDPLQ�HMSLSDURX
VDQ�HMQDUJZ
a�WH�DX-WK�Q�WRL
a�PDYUWXVLQ�HMSLGHLNQX
VDQ�L-VWRUKYVDPHQ��WZ
Q�DMQTUZSRERYUZQ�HMSL��SOHLYRQD�FURYQRQ�PK��SURV\DXYHLQ�PKGH��SOKVLDY]HLQ�WRL
a�WZ
Q�THRILOZ
Q�VZYPDVLQ�HMSLWROPZYQWZQ��DMOO��HMSL��PH�Q�WRX�a�D>OORXa��R^VRL�GKYSRXTHQ�H>[ZTHQ�HMUHTLVPRL
a�SDUZYUPZQ�DXMWDY��IHURPHYQZQ��PRYQZQ�GH�



(XVHELXV��+LVWRULD�HFFOHVLDVWLFD

���

�WZ
Q�L-HUZ
Q�DMTOKWZ
Q��JXPQZ
Q�H-VWZYWZQ�NDL��WDL
a�FHUVL�Q���������NDWDVHLRYQWZQ�HMSLY�WH�VID
a�DXMWRX�a�HMSLVSZPHYQZQ��WRX
WR�JD�U�DXMWRL
a�HMNHOHXYHWR�SUDYWWHLQ���PKG��R^OZa�HMIDSWRPHYQZQ��DMOO��H>VT��R^SK��PH�Q�NDL��HMS��DXMWRX�a�R-UPZYQWZQ��RL_D�GH��SURYa�WLQRa�THLRWHYUDa�GXQDYPHZa�DMQDNURXRPHYQZQ�NDL��DX?�SDYOLQ�HLMa�WRXMSLYVZ�FZURXYQWZQ���������R`�NDL��HLMa�PDNUR�Q�JLQRYPHQRQ�TDX
PD�SDUHL
FHQ�RXM�VPLNUR�Q�WRL
a�THZPHYQRLa��Z^VWH�K>GK�GLD��WR��D>SUDNWRQ�WRX
�SUZYWRX�GHXYWHURQ�NDL��WULYWRQ�SURVDILYHVTDL�H-QL��NDL��WZ
��DXMWZ
��PDYUWXUL�TKULYRQ���������NDWDSODJK
QDL�G��K?Q�WK�Q�HMSL��WRXYWRLa�DMSWRYKWRQ�WZ
Q�L-HUZ
Q�HMNHLYQZQ�NDUWHULYDQ�NDL��WK�Q�HMQ�VZYPDVL�QHYRLa�EHEKNXL
DQ�NDL��DMGLDYWUHSWRQ�H>QVWDVLQ��H-ZYUDa�JRX
Q�K-OLNLYDQ�RXMG��R^OZQ�HMWZ
Q�HL>NRVL�GLYFD�GHVPZ
Q�H-VWZ
WRa�QHYRX�NDL��WD�a�PH�Q�FHL
UDa�HMIDSORX
QWRa�HLMa�VWDXURX
�WXYSRQ��DMNDWDSOKYNWZ��GH��NDL��DMWUHPHL
�GLDQRLYD��WDL
a�SUR�a�WR��THL
RQ�VFRODLYWDWD�WHWDPHYQRX�OLWDL
a�PKG��R^OZa�WH�PHTLVWDPHYQRX�PKG��DMSRNOLYQRQWRYa�SRL�WRX
�H>QTD�HL-VWKYNHL�WRYSRX��D>UNWZQ�NDL��SDUGDYOHZQ�TXPRX
�NDL��TDQDYWRX�SQHRYQWZQ���������VFHGR�Q�DXMWK
a�NDTDSWRPHYQZQ�DXMWRX
�WK
a�VDUNRYa��DMOO��RXMN�RL?G��R^SZa�THLYD��NDL��DMSRUUKYWZ��GXQDYPHL�PRYQRQ�RXMFL��IUDWWR��PHYQZQ�WR��VWRYPD�NDL��DX?TLa�SDOLQGURPRXYQWZQ�HLMa�WRXMSLYVZ��NDL��RX_WRa�PHYQ�WLa�WRLRX
WRa�K?Q���������SDYOLQ�G��D@Q�H-WHYURXa�HL?GHa��SHYQWH�JD�U�RL-�SDYQWHa�HMWXYJFDQRQ��KMJULZPHYQZ��WDXYUZ��SDUDEOKTHYQWDa��R`a�WRX�a�PH�Q�D>OORXa�WZ
Q�H>[ZTHQ�SURVLRYQWZQ�WRL
a�NHYUDVLQ�HLMa�WR�Q�DMHYUD�U-LYSWZQ�GLHVSDYUDWWHQ��K-PLTQK
WDa�DL>UHVTDL�NDWDOLSZYQ��HMSL��PRYQRXa�GH��TXPZ
��NDL��DMSHLOK
��WRX�a�L-HURX�a�R-UPZ
Q�PDYUWXUDa�RXMGH��SOKVLDY]HLQ�DXMWRL
a�RL_RYa�WH�K?Q��NXULYWWZQ�GH��WRL
a�SRVL�Q�NDL��WRL
a�NHYUDVLQ�WK
�GH�NDMNHL
VH�FUZYPHQRa�NDL��GLD��WRX�a�DMSR��WZ
Q�NDXWKYUZQ�HMUHTLVPRX�a�TXPRX
�NDL��DMSHLOK
a�SQHYZQ�HLMa�WRXMSLYVZ�SUR�a�WK
a�L-HUD
a���������DMQTHLYONHWR�SURQRLYDa��Z-a�PKGH��WRXYWRX�PKGH�Q�PKGDPZ
a�DXMWRX�a�DMGLNKYVDQWRa�H^WHUD�D>WWD�DXMWRL
a�HMSDILYHVTDL�TKULYD���������WHYORa�G��RX?Q�PHWD��WD�a�GHLQD�a�NDL��SRLNLYODa�WRXYWZQ
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�SURVEROD�a�[LYIHL�NDWDVIDJHYQWHa�RL-�SDYQWHa�DMQWL��JK
a�NDL��WDYIZQ�WRL
a�TDODWWLYRLa�SDUDGLYGRQWDL�NXYPDVLQ���������.DL��WRLRX
WRa�PH�Q�R-�DMJZ�Q�WZ
Q�NDWD��7XYURQ�WRX�a�X-SH�U�HXMVHEHLYDa�D>TORXa�HMQGHL[DPHYQZQ�$LMJXSWLYZQ��4DXPDYVHLH�G��D>Q�WLa�DXMWZ
Q�NDL��WRX�a�HMSL��WK
a�RLMNHLYDa�JK
a�PDUWXUKYVDQWDa��H>QTD�PXULYRL�WR�Q�DMULTPRYQ��D>QGUHa�D^PD��������JXQDL[L�Q�NDL��SDLVLYQ��X-SH�U�WK
a�WRX
�VZWK
URa�K-PZ
Q�GLGDVNDOLYDa��WRX
�SURVNDLYURX�]K
Q�NDWDIURQKYVDQWHa��GLDIRYURXa�X-SHYPHLQDQ�TDQDYWRXa��RL`�PH�Q�DXMWZ
Q�PHWD��[HVPRX�a�NDL��VWUHEOZYVHLa�PDYVWLJDYa�WH�FDOHSZWDYWDa�NDL��PXULYDa�D>OODa�SRLNLYODa�NDL��IULNWD�a�DMNRX
VDL�EDVDYQRXa�SXUL��SDUDGRTHYQWHa��RL`�GH��SHODYJHL���������NDWDEURFTLVTHYQWHa��D>OORL�G��HXMTDUVZ
a�WRL
a�DMSRWHYPQRXVLQ�WD�a�H-DXWZ
Q�SURWHLYQDQWHa�NHIDODYa��RL`�GH��NDL��HMQDSRTDQRYQWHa�WDL
a�EDVDYQRLa��H^WHURL�GH��OLPZ
��GLDITDUHYQWHa��NDL��D>OORL�SDYOLQ�DMQDVNRORSLVTHYQWHa��RL`�PH�Q�NDWD��WR��VXYQKTHa�WRL
a�NDNRXYUJRLa��RL`�GH��NDL��FHLURYQZa�DMQDYSDOLQ�NDYWZ�NDYUD�SURVKOZTHYQWHa�WKURXYPHQRLY�WH�]Z
QWHa��HLMa�R^WH�NDL��HMS��DXMWZ
Q�LMNULYZQ�OLPZ
��GLDITDUHL
HQ���������3DYQWD�G��X-SHUDLYUHL�ORYJRQ�NDL��D`a�X-SHYPHLQDQ�DLMNLYDa�NDL��DMOJKGRYQDa�RL-�NDWD��4KEDL"GD�PDYUWXUHa��RMVWUDYNRLa�DMQWL��RMQXYFZQ�R^ORQ�WR��VZ
PD�NDL��PHYFULa�DMSDOODJK
a�WRX
�ELYRX�NDWD[DLQRYPHQRL��JXYQDLDY�WH�WRL
Q�SRGRL
Q�HM[�H-QR�a�DMSRGHVPRXYPHQD�PHWHYZUDY�WH�NDL��GLDHYULD�NDYWZ�NHIDOK�Q�PDJJDYQRLa�WLVL�Q�HLMa�X^\Ra�DMQHONRYPHQD�JXPQRL
a�WH�SDQWHOZ
a�NDL��PKG��HMSLNHNDOXPPHYQRLa�WRL
a�VZYPDVLQ�THYDQ�WDXYWKQ�DLMVFLYVWKQ�NDL��SDYQWZQ�ZMPRWDYWKQ�NDL��DMSDQTUZSRWDYWKQ�WRL
a�R-UZ
VLQ�D^SDVLQ�SDUHVFKPHYQD���������D>OORL�G��DX?�SDYOLQ�GHYQGUHVLQ�NDL��SUHYPQRLa�HMQDSHYTQK�VNRQ�GHVPRXYPHQRL��WRX�a�JD�U�PDYOLVWD�VWHUURWDYWRXa�WZ
Q�NODYGZQ�PKFDQDL
a�WLVLQ�HMSL��WDXMWR��VXQHYONRQWHa�HLMa�H-NDYWHUDY�WH�WRXYWZQ�WD��WZ
Q�PDUWXYUZQ�DMSRWHLYQRQWHa�VNHYOK��HLMa�WK�Q�H-DXWZ
Q�KMILYHVDQ�WRX�a�NODYGRXa�IHYUHVTDL�IXYVLQ��D>TURXQ�WZ
Q�PHOZ
Q�GLDVSDVPR�Q�NDT��Z_Q�WDX
W��HMQHFHLYURXQ�HMSLQRRX
QWHa���������NDL��WDX
WDY�JH�SDYQWD�HMQKUJHL
WR�RXMN�HMS��RMOLYJDa�K-PHYUDa�K@�FURYQRQ�WLQD��EUDFXYQ�
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�DMOO��HMSL��PDNUR�Q�R^OZQ�HMWZ
Q�GLDYVWKPD��R-WH��PH�Q�SOHLRYQZQ�K@�GHYND��R-WH��GH��X-SH�U�WRX�a�HL>NRVL�WR�Q�DMULTPR�Q�DMQDLURXPHYQZQ��D>OORWH�GH��RXMF�K_WWRQ�NDL��WULDYNRQWD��K>GK�G��HMJJXYa�SRX�H-[KYNRQWD��NDL��SDYOLQ�D>OORWH�H-NDWR�Q�HMQ�K-PHYUD��PLD
��D>QGUHa�D^PD�NRPLGK
��QKSLYRLa�NDL��JXQDL[L�Q�HMNWHLYQRQWR��SRLNLYODLa�NDL��HMQDOODWWRXYVDLa�WLPZULYDLa�NDWDGLND]RYPHQRL���������L-VWRUKYVDPHQ�GH��NDL��DXMWRL��HMSL��WZ
Q�WRYSZQ�JHQRYPHQRL�SOHLYRXa�DMTURYZa�NDWD��PLYDQ�K-PHYUDQ�WRX�a�PH�Q�WK
a�NHIDOK
a�DMSRWRPK�Q�X-SRPHLY��QDQWDa��WRX�a�GH��WK�Q�GLD��SXUR�a�WLPZULYDQ��Z-a�DMPEOXYQHVTDL�IRQHXYRQWD�WR�Q�VLYGKURQ�DMWRQRX
QWDY�WH�GLDTOD
VTDL�DXMWRXYa�WH�WRX�a�DMQDLURX
QWDa�DMSRNDYPQRQWDa�DMPRLEDGR�Q�DMOOKYORXa�GLDGHYFHVTDL���������R^WH�NDL��TDXPDVLZWDYWKQ�R-UPK�Q�THLYDQ�WH�Z-a�DMOKTZ
a�GXYQDPLQ�NDL��SURTXPLYDQ�WZ
Q�HLMa�WR�Q�&ULVWR�Q�WRX
�THRX
�SHSLVWHXNRYWZQ�VXQHZUZ
PHQ��¾$PD�JRX
Q�WK
��NDWD��WZ
Q�SURWHYUZQ�DMSRIDYVHL�HMSHSKYGZQ�D>OORTHQ�D>OORL�WZ
��SUR��WRX
�GLNDVWRX
�EKYPDWL�&ULVWLDQRX�a�VID
a�R-PRORJRX
QWHa��DMIURQWLYVWZa�PH�Q�SUR�a�WD��GHLQD��NDL��WRX�a�WZ
Q�SROXHLGZ
Q�EDVDYQZQ�WURYSRXa�GLDNHLYPHQRL��DMNDWDSOKYNWZa�GH��SDUUKVLD]RYPHQRL�HMSL��WK
��HLMa�WR�Q�WZ
Q�R^OZQ�THR�Q�HXMVHEHLYD��PHWDY�WH�FDUD
a�NDL��JHYOZWRa�NDL��HXMIURVXYQKa�WK�Q�X-VWDYWKQ���������DMSRYIDVLQ�WRX
�TDQDYWRX�NDWDGHFRYPHQRL��Z^VWH�\DYOOHLQ�NDL��X^PQRXa�NDL��HXMFDULVWLYDa�HLMa�WR�Q�WZ
Q�R^OZQ�THR�Q�PHYFULa�DXMWK
a�HMVFDYWKa�DMQDSHYPSHLQ�DMQDSQRK
a���������TDXPDYVLRL�PH�Q�RX?Q�NDL��RX_WRL��HM[DLUHYWZa�G��HMNHL
QRL�TDXPDVLZYWHURL�RL-�SORXYWZ��PH�Q�NDL��HXMJHQHLYD��NDL��GRY[K��ORYJZ��WH�NDL��ILORVRILYD��GLDSUHY\DQWHa��SDYQWD�JH�PK�Q�GHXYWHUD�THYPHQRL�WK
a�DMOKTRX
a�HXMVHEHLYDa�NDL��WK
a�HLMa�WR�Q�VZWK
UD�NDL��NXYULRQ�K-PZ
Q��,KVRX
Q�&ULVWR�Q�SLYVWHZa���������RL_Ra�)LORYUZPRa�K?Q��DMUFKYQ�WLQD�RXM�WK�Q�WXFRX
VDQ�WK
a�NDW���$OH[DYQGUHLDQ�EDVLOLNK
a�GLRLNKYVHZa�HMJNHFHLULVPHY��QRa��R`a�PHWD��WRX
�DM[LZYPDWRa�NDL��WK
a�w5ZPDL!NK
a�WLPK
a��X-SR��VWUDWLZYWDLa�GRUXIRURXYPHQRa��H-NDYVWKa�DMQHNULYQHWR�K-PHYUDa��)LOHYDa�WH�WK
a�4PRXL!WZ
Q�HMNNOKVLYDa�HMSLYVNRSRa��GLDSUHY\Da�DMQK�U�WDL
a�NDWD��WK�Q�SDWULYGD�SROLWHLYDLa�WH�NDL��OHLWRXUJLYDLa
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�H>Q�WH�WRL
a�NDWD��ILORVRILYDQ�ORYJRLa���������RL`�NDL��PXULYZQ�R^VZQ�SUR�a�DL^PDWRYa�WH�NDL��WZ
Q�D>OOZQ�ILYOZQ�DMQWLERORXYQWZQ��H>WL�PK�Q�WZ
Q�HMS��DM[LYDa�DMUFRYQWZQ��SUR�a�GH��NDL��DXMWRX
�WRX
�GLNDVWRX
�SDUDNDORX
QWRa�Z-a�D@Q�DXMWZ
Q�RL?NWRQ�ODYERLHQ�IHLGZY�WH�SDLYGZQ�NDL��JXQDLNZ
Q�SRLKYVRLQWR��RXMGDPZ
a�SUR�a�WZ
Q�WRVRXYWZQ�HMSL��WR��ILOR]ZK
VDL�PH�Q�H-OHYVTDL��NDWDIURQK
VDL�GH��WZ
Q�SHUL��R-PRORJLYDa�NDL��DMUQKYVHZa�WRX
�VZWK
URa�K-PZ
Q�THVPZ
Q�X-SKYFTKVDQ��DMQGUHLYZ��GH��ORJLVPZ
��NDL��ILORVRYIZ���PD
OORQ�GH��HXMVHEHL
�NDL��ILORTHYZ��\XFK
��SUR�a�D-SDYVDa�WRX
���������GLNDVWRX
�WDYa�WH�DMSHLOD�a�NDL��WD�a�X^EUHLa�HMQVWDYQWHa��D>PIZ�WD�a�NHIDOD�a�DMSHWPKYTKVDQ�����������(SHL��GH��NDL��WZ
Q�H>[ZTHQ�PDTKPDYWZQ�H^QHND�SROORX
�ORYJRX�D>[LRQ�JHQHYVTDL�WR�Q�)LOHYDQ�H>IDPHQ��DXMWR�a�H-DXWRX
�SDULYWZ�PDYUWXa��D^PD�PH�Q�H-DXWR�Q�R^VWLa�SRW��K?Q��HMSLGHLY[ZQ��D^PD�GH��NDL��WD��NDW��DXMWR�Q�HMQ�WK
���$OH[DQGUHLYD��VXPEHEKNRYWD�PDUWXYULD�DMNULEHYVWHURQ�PD
OORQ�K@�K-PHL
a�L-VWRUKYVZQ�GLD��WRXYWZQ�WZ
Q�OHY[HZQ��$32�7:1�),/(28�3526�4028,7$6�*5$00$7:1���������ÚÚWRXYWZQ�D-SDYQWZQ�X-SRGHLJPDYWZQ�K-PL
Q�NDL��X-SRJUDPPZ
Q�NDL��NDOZ
Q�JQZULVPDYWZQ�HMQ�WDL
a�THLYDLa�NDL��L-HUDL
a�JUDIDL
a�NHLPHYQZQ��RXMGH�Q�PHOOKYVDQWHa�RL-�PDNDYULRL�VX�Q�K-PL
Q�PDYUWXUHa��WR��WK
a�\XFK
a�R>PPD�SUR�a�WR�Q�HMSL��SDYQWZQ�THR�Q�NDTDUZ
a�WHLYQDQWHa�NDL��WR�Q�HMS��HXMVHEHLYD��TDYQDWRQ�HMQ�QZ
��ODERYQWHa��DMSUL�[�WK
a�NOKYVHZa�HL>FRQWR��WR�Q�PH�Q�NXYULRQ�K-PZ
Q��,KVRX
Q�&ULVWR�Q�HX-URYQWHa�HMQDQTUZSKYVDQWD�GL��K-PD
a��L^QD�SD
VDQ�PH�Q�D-PDUWLYDQ�HMNNRY\K���HMIRYGLD�GH��WK
a�HLMa�WK�Q�DLMZYQLRQ�]ZK�Q�HLMVRYGRX�K-PL
Q�NDWDYTKWDL��RXM�JD�U�D-USDJPR�Q�K-JKYVDWR�WR��HL?QDL����������L>VD�THZ
���DMOO��H-DXWR�Q�HMNHYQZVHQ�PRUIK�Q�GRXYORX�ODEZYQ��NDL��VFKYPDWL�HX-UHTHL�a�Z-a�D>QTUZSRa�H-DXWR�Q�HMWDSHLY��QZVHQ�H^Za�TDQDYWRX��TDQDYWRX�GH��VWDXURX
����������GL��R`�NDL��]KOZYVDQWHa�WD��PHLY]RQD�FDULYVPDWD�RL-�FULVWRIRYURL�PDYUWXUHa�SDYQWD�PH�Q�SRYQRQ�NDL��SDQWRLYDa�HMSLQRLYDa�DLMNLVPZ
Q�RXMN�HLMa�D^SD[��DMOO��K>GK�NDL��GHXYWHURYQ�WLQHa�X-SHYPHLQDQ��SDYVDa�GH��DMSHLOD�a�RXM�ORYJRLa�PRYQRQ��DMOOD��NDL��H>UJRLa�WZ
Q�GRUXIRYUZQ
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�NDW��DXMWZ
Q�ILORWLPRXPHYQZQ��RXMN�HMQHGLYGRXQ�WK�Q�JQZYPKQ�GLD��WR��WK�Q�WHOHLYDQ�DMJDYSKQ�H>[Z�EDYOOHLQ�WR�Q�IRYERQ����������Z_Q�NDWDOHYJHLQ�WK�Q�DMUHWK�Q�NDL��WK�Q�HMI��H-NDYVWK��EDVDYQZ��DMQGUHLYDQ�WLYa�D@Q�DMUNHYVHLHQ�ORYJRVe�DMQHYVHZa�JD�U�RX>VKa�D^SDVL�WRL
a�ERXORPHYQRLa�HMQXEULY]HLQ��RL`�PH�Q�[XYORLa�H>SDLRQ��H^WHURL�GH��U-DYEGRLa��D>OORL�GH��PDYVWL[LQ��H^WHURL�GH��SDYOLQ�L-PD
VLQ��D>OORL�GH��VFRLQLYRLa����������NDL��K?Q�K-�THYD�WZ
Q�DLMNLVPZ
Q�HMQKOODJPHYQK�NDL��SROOK�Q�WK�Q�HMQ�DXMWK
��NDNLYDQ�H>FRXVD��RL`�PH�Q�JD�U�RMSLYVZ�WZ��FHL
UH�GHTHYQWHa�SHUL��WR��[XYORQ�HM[KUWZ
QWR�NDL��PDJJDYQRLa�WLVL��GLHWHLYQRQWR�SD
Q�PHYORa��HL?T��RX^WZa�GLD��SDQWR�a�WRX
�VZYPDWRa�HMSK
JRQ�HMN�NHOHXYVHZa�RL-�EDVDQLVWDLY��RXM�NDTDYSHU�WRL
a�IRQHX
VLQ�HMSL��WZ
Q�SOHXUZ
Q�PRYQRQ��DMOOD��NDL��WK
a�JDVWUR�a�NDL��NQKPZ
Q�NDL��SDUHLZ
Q�WRL
a�DMPXQWKULYRLa�HMNRYOD]RQ��H^WHURL�GH��DMSR��WK
a�VWRD
a�PLD
a�FHLUR�a�HM[KUWKPHYQRL�DLMZURX
QWR��SDYVKa�DMOJKGRYQRa�GHLQRWHYUDQ�WK�Q�DMSR��WZ
Q�D>UTUZQ�NDL��PHOZ
Q����������WDYVLQ�H>FRQWHa��D>OORL�GH��SUR�a�WRL
a�NLYRVLQ�DMQWLSURYVZSRL�HMGRX
QWR��RXM�EHEKNRYVLQ�WRL
a�SRVLYQ��WZ
��GH��EDYUHL�WRX
�VZYPDWRa�ELD]RPHYQZQ�PHWD��WDYVHZa�DMQHONRPHYQZQ�WZ
Q�GHVPZ
Q����������NDL��WRX
T��X-SHYPHQRQ��RXMN�HMI��R^VRQ�SURVGLHOHYJHWR�RXMG��DXMWRL
a�HMVFRYOD]HQ�R-�K-JHPZYQ��DMOOD��PRYQRQ�RXMFL��GL��R^OKa�WK
a�K-PHYUDa��R^WH�JD�U�NDL��HMI��H-WHYURXa�PHWHYEDLQHQ��WRL
a�SURWHYURLa�NDWH��OLYPSDQHQ�HMIHGUHXYHLQ�WRX�a�WK
��HM[RXVLYD��DXMWRX
�X-SKUHWRXPHYQRXa��HL>�SRXY�WLa�K-WWKTHL�a�WZ
Q�EDVDYQZQ�HMQGLGRYQDL�HMGRYNHL��DMIHLGZ
a�GH��NHOHXYZQ�NDL��WRL
a�GHVPRL
a�SURVLHYQDL�NDL��PHWD��WDX
WD�\XFRUUDJRX
QWDa�DXMWRX�a�NDWDWHTHPHYQRXa�HLMa�WK�Q�JK
Q�H^ONHVTDL����������RXM�JD�U�HL?QDL�ND@Q�PHYURa�IURQWLYGRa�DXMWRL
a�SHUL��K-PZ
Q��DMOO��RX^WZ�NDL��GLDQRHL
VTDL�NDL��SUDYWWHLQ��Z-a�PKNHYW��R>QWZQ��WDXYWKQ�GHXWHYUDQ�EDYVDQRQ�HMSL��WDL
a�SOKJDL
a�WZ
Q�X-SHQDQWLYZQ�HMIHXURYQWZQ����������K?VDQ�GH��RL-�NDL��PHWD��WRX�a���������DLMNLVPRX�a�HMSL��WRX
�[XYORX�NHLYPHQRL��GLD��WZ
Q�WHVVDYUZQ�RMSZ
Q
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�GLDWHWDPHYQRL�D>PIZ�WZ��SRYGH��Z-a�NDL��NDWD��DMQDYJNKQ�DXMWRX�a�HMSL��WRX
�[XYORX�X-SWLYRXa�HL?QDL��PK��GXQDPHYQRXa�GLD��WR��H>QDXOD�WD��WUDXYPDWD�DMSR��WZ
Q�SOKJZ
Q�NDT��R^ORX�WRX
�VZYPDWRa�H>FHLQ��H^WHURL�GH��HLMa�WRX>GDIRa�U-LIHYQWHa�H>NHLQWR�X-SR��WK
a�WZ
Q�EDVDYQZQ�DMTURYDa�SURVEROK
a��GHLQRWHYUDQ�WK�Q�R>\LQ�WK
a�HMQHUJHLYDa�WRL
a�R-UZ
VLQ�SDUHYFRQWHa��SRLNLYODa�NDL��GLDIRYURXa�HMQ�WRL
a�VZYPDVLQ�IHYURQWHa�WZ
Q�EDVDYQZQ�WD�a�HMSLQRLYDa����������WRXYWZQ�RX^WZa�HMFRYQWZQ�RL`�PH�Q�HMQDSHYTQK�VNRQ�WDL
a�EDVDYQRLa��WK
��NDUWHULYD��NDWDLVFXYQDQWHa�WR�Q�DMQWLYSDORQ��RL`�GH��K-PLTQK
WHa�HMQ�WZ
��GHVPZWKULYZ��VXJNOHLRYPHQRL��PHW��RXM�SROOD�a�K-PHYUDa�WDL
a�DMOJKGRYVL�VXQHFRYPHQRL�HMWHOHLRX
QWR��RL-�GH��ORLSRL��WK
a�DMSR��WK
a�THUDSHLYDa�DMQDNWKYVHZa�WXFRYQWHa�WZ
��FURYQZ��NDL��WK
��WK
a�IXODNK
a�GLDWULEK
��TDUVDOHZYWHURL�HMJLYQRQWR�����������RX^WZ�JRX
Q��K-QLYND�SURVHWHYWDNWR�DL-UHYVHZa�NHLPHYQKa�K@�HMID\DYPHQRQ�WK
a�HMQDJRX
a�TXVLYDa�DMQHQRYFOKWRQ�HL?QDL��WK
a�HMSDUDYWRX�HMOHXTHULYDa�SDU��DXMWZ
Q�WXFRYQWD��K@�PK��TXYRQWD�WK�Q�HMSL��TDQDYWZ��GLYNKQ�HMNGHYFHVTDL��RXMGH�Q�PHOOKYVDQWHa�DMVPHYQZa�HMSL��WR�Q�TDYQDWRQ�HMFZYURXQ��K>�GHVDQ�JD�U�WD��X-SR��WZ
Q�L-HUZ
Q�JUDIZ
Q�K-PL
Q�SURRULVTHYQWD��R-�JD�U�TXVLDY]ZQ��IKVLYQ��THRL
a�H-WHYURLa�HM[RORTUHXTKYVHWDL��NDL��R^WL�RXMN�H>VRQWDLY�VRL�THRL��H^WHURL�SOK�Q�HMPRX
ÚÚ�����������7RLDX
WDL�WRX
�Z-a�DMOKTZ
a�ILORVRYIRX�WH�R-PRX
�NDL��ILORTHYRX�PDYUWXURa�DL-�IZQDL��D`a�SUR��WHOHXWDLYDa�DMSRIDYVHZa��X-SR��WK�Q�GHVPZWLNK�Q�H>T��X-SDYUFZQ�WDY[LQ��WRL
a�NDWD��WK�Q�DX-WRX
�SDURLNLYDQ�DMGHOIRL
a�HMSHVWDYONHL��D^PD�PH�Q�WD��HMQ�RL_a�K?Q��DMQDWLTHYPHQRa��D^PD�GH��NDL��SDURUPZ
Q�DXMWRX�a�HMSL��WR��DMSUL�[�H>FHVTDL�NDL��PHW��DXMWR�Q�R^VRQ�RX>SZ�WHOHLZTKVRYPHQRQ�WK
a�HMQ�&ULVWZ
��THRVHEHLYDa�����������DMOOD��WLY�FUK��SROOD��OHYJHLQ�NDL��NDLQRWHYUDa�HMSL��NDLQRWHYUDLa�WZ
Q�DMQD��WK�Q�RLMNRXPHYQKQ�THRSUHSZ
Q�PDUWXYUZQ�DMTOKYVHLa�SDUDWLYTHVTDL��PDYOLVWD�WZ
Q�RXMNHYWL�PH�Q�NRLQZ
��QRYPZ���SROHYPRX�GH��WURYSZ��SHSROLRUNKPHYQZQe���������À+GK�JRX
Q�R^OKQ�&ULVWLDQZ
Q�SROLYFQKQ�DX>WDQGURQ�DMPIL��WK�Q�)UXJLYDQ�HMQ�NXYNOZ��SHULEDORYQWHa�R-SOL
WDL�SX
U�WH�X-IDY\DQWHa�NDWHYIOH[DQ�DXMWRL
a�D^PD�QKSLYRLa�NDL��JXQDL[L��WR�Q�HMSL��SDYQWZQ
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�THR�Q�HMSLERZPHYQRLa��R^WL�GK��SDQGKPHL��SDYQWHa�RL-�WK�Q�SRYOLQ�RLMNRX
QWHa�ORJLVWKYa�WH�DXMWR�a�NDL��VWUDWKJRL��VX�Q�WRL
a�HMQ�WHYOHL�SD
VLQ�NDL��R^OZ��GKYPZ��&ULVWLDQRX�a�VID
a�R-PRORJRX
QWHa��RXMG��R-SZVWLRX
Q�WRL
a�SURVWDYWWRXVLQ�HLMGZORODWUHL
Q�HMSHLTDYUFRXQ����������NDLY�WLa�H^WHURa�w5ZPDL!NK
a�DM[LYDa�HMSHLOKPPHYQRa��À$GDXNWRa�WRX>QRPD��JHYQRa�WZ
Q�SDU���,WDORL
a�HMSLVKYPZQ��GLD��SDYVKa�SURHOTZ�Q�DMQK�U�WK
a�SDUD��EDVLOHX
VL�WLPK
a��Z-a�NDL��WD�a�NDTRYORX�GLRLNKYVHLa�WK
a�SDU��DXMWRL
a�NDORXPHYQKa�PDJLVWURY��WKWRYa�WH�NDL��NDTROLNRYWKWRa�DMPHYPSWZa�GLHOTHL
Q��HMSL��SD
VL�WRXYWRLa�GLDSUHY\Da�WRL
a�HMQ�THRVHEHLYD��NDWRUTZYPDVLQ�NDL��WDL
a�HLMa�WR�Q�&ULVWR�Q�WRX
�THRX
�R-PRORJLYDLa��WZ
��WRX
�PDUWXULYRX�GLDGKYPDWL�NDWHNRVPKYTK��HMS��DXMWK
a�WK
a�WRX
�NDTROLNRX
�SUDY[HZa�WR�Q�X-SH�U�HXMVHEHLYDa�X-SRPHLYQDa�DMJZ
QD����������7LY�PH�FUK��QX
Q�HMS��RMQRYPDWRa�WZ
Q�ORLSZ
Q�PQKPRQHXYHLQ�K@�WR��SOK
TRa�WZ
Q�DMQGUZ
Q�DMULTPHL
Q�K@�WD�a�SROXWURYSRXa�DLMNLYDa�DMQD]ZJUDIHL
Q�WZ
Q�TDXPDVLYZQ�PDUWXYUZQ��WRWH��PH�Q�SHYOX[LQ�DMQDLURXPHYQZQ��RL_D�JHYJRQHQ�WRL
a�HMS���$UDELYDa��WRWH��GH��WD��VNHYOK�NDWHDJQXPHYQZQ��RL_D�WRL
a�HMQ�.DSSDGRNLYD��VXPEHYEKNHQ��NDL��SRWH��PH�Q�NDWD��NHIDOK
a�HMN�WRL
Q�SRGRL
Q�HLMa�X^\Ra�DMQDUWZPHYQZQ�NDL��PDOTDNRX
�SXUR�a�X-SRNDLRPHYQRX�WZ
��SDUDSHPSRPHYQZ��NDSQZ
��WK
a�IOHJRPHYQKa�X^OKa�DMSRSQLJRPHYQZQ��RL_D�WRL
a�HMQ�0HYVK��WZ
Q�SRWDPZ
Q�HMSKYFTK��SRWH��GH��U-L
QDa�NDL�����������Z?WD�NDL��FHL
UDa�DMNUZWKULD]RPHYQZQ�WDY�WH�ORLSD��WRX
�VZYPDWRa�PHYOK�WH�NDL��PHYUK�NUHRXUJRXPHYQZQ��RL_D�WD��HMS���$OH[DQGUHLYDa�K?Qe���������7LY�GHL
�WZ
Q�HMS���$QWLRFHLYDa�DMQD]ZSXUHL
Q�WK�Q�PQKYPKQ��HMVFDYUDLa�SXUR�a�RXMN�HLMa�TDYQDWRQ��DMOO��HMSL��PDNUD
��WLPZULYD��NDWRSWZPHYQZQ��H-WHYUZQ�WH�TD
WWRQ�WK�Q�GH[LD�Q�DXMWZ
��SXUL��NDTLHYQWZQ�K@�WK
a�HMQDJRX
a�TXVLYDa�HMIDSWRPHYQZQe�Z_Q�WLQHa�WK�Q�SHL
UDQ�IHXYJRQWHa��SUL�Q�D-OZ
QDL�NDL��HLMa�FHL
UDa�WZ
Q�HMSLERXYOZQ�HMOTHL
Q��D>QZTHQ�HM[�X-\KOZ
Q�GZPDYWZQ�H-DXWRX�a�NDWHNUKYPQLVDQ��WR�Q�TDYQDWRQ�D^USDJPD�THYPHQRL�WK
a�WZ
Q�GXVVHEZ
Q�PRFTKULYDa����������NDLY�WLa�L-HUD��NDL��TDXPDVLYD�WK�Q�WK
a�\XFK
a�DMUHWKYQ��WR��GH��VZ
PD�JXQK��NDL��WD��D>OOD�WZ
Q�HMS���$QWLRFHLYDa�SORXYWZ��NDL��JHYQHL�NDL��HXMGR[LYD��SDUD��SD
VL�EHERKPHYQK��SDLYGZQ�[XQZULYGD�SDUTHYQZQ�WK
��WRX
�VZYPDWRa�Z^UD��NDL��DMNPK
��GLDSUHSRXVZ
Q�THVPRL
a�HXMVHEHLYDa�DMQDTUH\DPHYQK��HMSHLGK��SROX�a�R-�SHUL��DXMWD�a
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�NLQRXYPHQRa�ITRYQRa�SDYQWD�WURYSRQ�DMQLFQHXYZQ�ODQTDQRXYVDa�SHULHLUJDY]HWR��HL?W��HMS��DMOORGDSK
a�DXMWD�a�GLDWULYEHLQ�PDTZ�Q�SHIURQWLVPHYQZa�HMSL��WK�Q��$QWLRYFHLDQ�HMNDYOHL�GLNWXYZQ�WH�K>GK�VWUDWLZWLNZ
Q�HL>VZ�SHULEHYEOKQWR��HMQ�DMPKFDYQRLa�H-DXWK�Q�NDL�����������WD�a�SDL
GDa�THDVDPHYQK�NDL��WD��PHYOORQWD�HM[�DMQTUZYSZQ�GHLQD��WZ
��ORYJZ��SDUDTHL
VD�WRY�WH�SDYQWZQ�GHLQZ
Q�NDL��DMIRUKWRYWHURQ��SRUQHLYDa�DMSHLOKYQ��PKGH��D>NURLa�ZMVL�Q�X-SRPHL
QDL�GHL
Q�DMNRX
VDL�H-DXWK
��WH�NDL��WDL
a�NRYUDLa�SDUDNHOHXVDPHYQK��DMOOD��NDL��WR��SURGRX
QDL�WD�a�\XFD�a�WK
��WZ
Q�GDLPRYQZQ�GRXOHLYD��SDYQWZQ�X-SDYUFHLQ�TDQDYWZQ�NDL��SDYVKa�FHL
URQ�DMSZOHLYDa�IKYVDVD��PLYDQ�WRXYWZQ�D-SDYQWZQ�HL?QDL�OXYVLQ�X-SHWLYTHWR�WK�Q�HMSL��WR�Q�NXYULRQ�NDWDIXJKYQ����������ND>SHLWD�R-PRX
�WK
��JQZYPK��VXQTHYPHQDL�WDY�WH�VZYPDWD�SHULVWHLYODVDL�NRVPLYZa�WRL
a�SHULEOKYPDVLQ��HMS��DXMWK
a�PHYVKa�JHQRYPHQDL�WK
a�R-GRX
��EUDFXY�WL�WRX�a�IXYODNDa�HLMa�DMQDFZYUKVLQ�X-SRSDUDLWKVDYPHQDL��HMSL��SDUDUUHY��RQWD�SRWDPR�Q�H-DXWD�a�KMNRYQWLVDQ����������$L^GH�PH�Q�RX?Q�H-DXWDYa��D>OOKQ�G��HMS��DXMWK
a��$QWLRFHLYDa�[XQZULYGD�SDUTHYQZQ�WD��SDYQWD�THRSUHSZ
Q�NDL��DMOKTZ
a�DMGHOIZ
Q��HMSLGRY[ZQ�PH�Q�WR��JHYQRa��ODPSUZ
Q�GH��WR�Q�ELYRQ��QHYZQ�WRX�a�FURYQRXa��Z-UDLYZQ�WR��VZ
PD��VHPQZ
Q�WK�Q�\XFKYQ��HXMVHEZ
Q�WR�Q�WURYSRQ��TDXPDVWZ
Q�WK�Q�VSRXGKYQ��Z-a�D@Q�PK��IHURXYVKa�WK
a�JK
a�WD��WRLDX
WD�EDVWDY]HLQ��TDODYWWK��U-LYSWHLQ�HMNHYOHXRQ�RL-�WZ
Q�GDLPRYQZQ�THUDSHXWDLY��WDX
WD�PH�Q�RX?Q�SDUD��WRL
VGH����������WD��IULNWD��GH��DMNRDL
a�NDWD��WR�Q�3RYQWRQ�H>SDVFRQ�H^WHURL��NDODYPRLa�RM[HYVLQ�WRL
Q�FHURL
Q�HM[�D>NUZQ�RMQXYFZQ�WRX�a�GDNWXYORXa�GLDSHLURYPHQRL��NDL��D>OORL��SXUL��PROLYEGRX�GLDWDNHYQWRa��EUDVVRXYVK��NDL��SHSXUDNWZPHYQK��WK
��X^OK��WD��QZ
WD�NDWDFHRYPHQRL�NDL��WD��PDYOLVWD�DMQDJNDLRYWDWD�WRX
�VZYPDWRa�NDWRSWZYPHQRL����������GLDY�WH�WZ
Q�DMSRUUKYWZQ�H^WHURL�PHOZ
Q�WH�NDL��VSODYJFQZQ�DLMVFUD�a�NDL��DMVXPSDTHL
a�NDL��RXMGH��ORYJZ��U-KWD�a�X-SHYPHQRQ�SDYTDa�D`a�RL-�JHQQDL
RL�NDL��QRYPLPRL�GLNDVWDL��WK�Q�VIZ
Q�HMSLGHLNQXYPHQRL�GHLQRYWKWD��Z^VSHU�WLQD��VRILYDa�DMUHWKYQ��ILORWLPRYWHURQ�HMSHQRYRXQ��DLMHL��WDL
a�NDLQRYWHURQ�HMIHXULVNRPHYQDLa�DLMNLYDLa��Z^VSHU�HMQ�DMJZ
QRa�EUDEHLYRLa�
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�DMOOKYORXa�X-SHUH[DYJHLQ�D-PLOOZYPHQRL����������WD��G��RX?Q�WZ
Q�VXPIRUZ
Q�H>VFDWD��R^WH�GK��ORLSR�Q�DMSHLUKNRYWHa�HMSL��WK
��WZ
Q�NDNZ
Q�X-SHUEROK
��NDL��SUR�a�WR��NWHLYQHLQ�DMSRNDPRYQWHa�SOKVPRQKYQ�WH�NDL��NRYURQ�WK
a�WZ
Q�DL-PDYWZQ�HMNFXYVHZa�HMVFKNRYWHa��HMSL��WR��QRPL]RYPHQRQ�DXMWRL
a�FUKVWR�Q�NDL��ILODYQTUZSRQ�HMWUHYSRQWR��Z-a�PKGH�Q�PH�Q�H>WL�GRNHL
Q�GHLQR�Q�NDT��K-PZ
Q�SHULHUJDY]HVTDL����������PK��JD�U�NDTKYNHLQ�IDVL�Q�DL^PDVLQ�HMPIXOLYRLa�PLDLYQHLQ�WD�a�SRYOHLa�PKG��HMS��ZMPRYWKWL�WK�Q�DMQZWDYWZ�GLDEDYOOHLQ�WZ
Q�NUDWRXYQWZQ�DMUFKYQ��HXMPHQK
�WRL
a�SD
VLQ�X-SDYUFRXVDQ�NDL��SUDHL
DQ��GHL
Q�GH��PD
OORQ�WK
a�ILODQTUZYSRX�NDL��EDVLOLNK
a�HM[RXVLYDa�HLMa�SDYQWDa�HMNWHLYQHVTDL�WK�Q�HXMHUJHVLYDQ��PKNHYWL�TDQDYWZ��NROD]RPHYQRXa��OHOXYVTDL�JD�U�DXMWZ
Q�NDT��K-PZ
Q�WDXYWKQ�WK�Q�WLPZULYDQ�GLD��WK�Q�WZ
Q�NUDWRXYQWZQ�ILODQTUZSLYDQ�����������WKQLNDX
WD�RMITDOPRX�a�HM[RUXYWWHVTDL�NDL��WRL
Q�VNHORL
Q�SKURX
VTDL�TDYWHURQ�SURVHWDYWWHWR��WDX
WD�JD�U�K?Q�DXMWRL
a�WD��ILODYQTUZSD�NDL��WZ
Q�NDT��K-PZ
Q�WLPZULZ
Q�WD��NRXIRYWDWD��Z^VWH�K>GK�WDXYWKa�H^QHND�WK
a�WZ
Q�DMVHEZ
Q�ILODQTUZSLYDa�RXMNHYW��HL?QDL�GXQDWR�Q�HM[HLSHL
Q�WR��SOK
TRa�WZ
Q�X-SH�U�SDYQWD�ORYJRQ�WRX�a�PH�Q�GH[LRX�a�RMITDOPRX�a�[LYIHL�SURYWHURQ�HMNNRSWR�����������PHYQZQ�ND>SHLWD�WRXYWRXa�SXUL��NDXWKULD]RPHYQZQ��WRX�a�GH��ODLRX�a�SRYGDa�NDWD��WZ
Q�DMJNXOZ
Q�DX?TLa�NDXWK
UVLQ�DMFUHLRX��PHYQZQ�PHWDY�WH�WDX
WD�WRL
a�NDW��HMSDUFLYDQ�FDONRX
�PHWDYOORLa�����������RXMF�X-SKUHVLYDa�WRVRX
WRQ�R^VRQ�NDNZYVHZa�NDL��WDODLSZULYDa�H^QHNHQ�NDWDGLND]RPHYQZQ�SUR�a�D^SDVLY�WH�WRXYWRLa�D>OOZQ�D>OORLa�DMJZ
VLQ��RX`a�PKGH��NDWDOHYJHLQ�GXQDWRYQ��QLND
��JD�U�SDYQWD�ORYJRQ�WD��NDW��DXMWRX�a�DMQGUDJDTKYPDWD���SHULSHSWZ��NRYWZQ�����������HMQ�GK��WRXYWRLa�HMI��R^OKa�WK
a�RLMNRXPHYQKa�GLDODYP\DQWHa�RL-�PHJDORSUHSHL
a�WRX
�&ULVWRX
�PDYUWXUHa�WRX�a�PH�Q�D-SDQWDFRX
�WK
a�DMQGUHLYDa�DXMWZ
Q�HMSRYSWDa�HLMNRYWZa�NDWHSOKY[DQWR��WK
a�GH��WRX
�VZWK
URa�K-PZ
Q�THLYDa�Z-a�DMOKTZ
a�NDL��DMSRUUKYWRX�GXQDYPHZa�HMPIDQK
�GL��H-DXWZ
Q�WD��WHNPKYULD�SDUHVWKYVDQWR��H-NDYVWRX�PH�Q�RX?Q�HMS��RMQRYPDWRa�PQKPRQHXYHLQ�PDNUR�Q�D@Q�HL>K��PKY�WLY�JH�WZ
Q�DMGXQDYWZQ�
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���������7Z
Q�GH��NDWD��WD�a�HMSLVKYPRXa�SRYOHLa�PDUWXUKVDYQWZQ�HMNNOKVLDVWLNZ
Q�DMUFRYQWZQ�SUZ
WRa�K-PL
Q�HMQ�HXMVHEZ
Q�VWKYODLa�WK
a�&ULVWRX
�EDVLOHLYDa�DMQKJRUHXYVTZ�PDYUWXa�HMSLYVNRSRa�WK
a�1LNRPKGHYZQ�SRYOHZa��WK�Q�NHIDOK�Q�DMSRWPKTHLYa��À$QTLPRa����������WZ
Q�G��HMS���$QWLRFHLYDa�PDUWXYUZQ�WR�Q�SDYQWD�ELYRQ�D>ULVWRa�SUHVEXYWHURa�WK
a�DXMWRYTL�SDURLNLYDa��/RXNLDQRYa��HMQ�WK
��1LNRPK��GHLYD��NDL��DXMWR�a�EDVLOHYZa�HMSLSDURYQWRa�WK�Q�RXMUDYQLRQ�WRX
�&ULVWRX
�EDVLOHLYDQ�ORYJZ��SURYWHURQ�GL��DMSRORJLYDa��HL?WD�GH��NDL��H>UJRLa�DMQDNKUXY[Da����������WZ
Q�G��HMSL��)RLQLYNKa�PDUWXYUZQ�JHYQRLQW��D@Q�HMSLVKPRYWDWRL�WD��SDYQWD�THRILOHL
a�WZ
Q�ORJLNZ
Q�&ULVWRX
�TUHPPDYWZQ�SRLPHYQHa��7XUDQQLYZQ�HMSLYVNRSRa�WK
a�NDWD��7XYURQ�HMNNOKVLYDa�SUHVEXYWHURYa�WH�WK
a�NDWD��6LGZ
QD�=KQRYELRa�NDL��H>WL�6LOEDQR�a�WZ
Q�DMPIL��WK�Q�À(PLVDQ�HMNNOKVLZ
Q�HMSLYVNRSRa����������DMOO��RX_WRa�PH�Q�TKULYZQ�ERUD��PHT��H-WHYUZQ�HMS��DXMWK
a��(PLYVKa�JHQRYPHQRa�FRURL
a�DMQHOKYITK�PDUWXYUZQ��WZ��G��HMS���$QWLRFHLYDa�D>PIZ�WR�Q�WRX
�THRX
�ORYJRQ�GLD��WK
a�HLMa�TDYQDWRQ�X-SRPRQK
a�HMGR[DVDYWKQ��R`�PH�Q�TDODWWLYRLa�SDUDGRTHL�a�EXTRL
a��R-�HMSLYVNRSRa��R-�GH��LMDWUZ
Q�D>ULVWRa�=KQRYELRa�WDL
a�NDWD��WZ
Q�SOHXUZ
Q�HMSLWHTHLYVDLa�DXMWZ
��NDUWHUZ
a�HMQDSRTDQZ�Q�EDVDYQRLa����������WZ
Q�G��HMSL��3DODLVWLYQKa�PDUWXYUZQ�6LOEDQRYa��HMSLYVNRSRa�WZ
Q�DMPIL��WK�Q�*DY]DQ�HMNNOKVLZ
Q��NDWD��WD��HMQ�)DLQRL
�FDONRX
�PHYWDOOD�VX�Q�H-WHYURLa�H-QR�a�GHYRXVL�WR�Q�DMULTPR�Q�WHVVDUDYNRQWD�WK�Q�NHIDOK�Q�DMSRWHYPQHWDL��$LMJXYSWLRLY�WH�DXMWRYTL�3KOHX�a�NDL��1HL
ORa�HMSLYVNRSRL�PHT��H-WHYUZQ�WK�Q�GLD��SXUR�a�X-SHYPHLQDQ�WHOHXWKYQ����������NDL��WR��PHYJD�GH��NOHYRa�WK
a�.DLVDUHYZQ�SDURLNLYDa�HMQ�WRXYWRLa�K-PL
Q�PQKPRQHXHYVTZ�3DYPILORa�SUHVEXYWHURa��WZ
Q�NDT��K-PD
a�TDXPDVLZYWDWRa��RX_�WZ
Q�DMQGUDJDTKPDYWZQ�WK�Q�DMUHWK�Q�NDWD��WR�Q�GHYRQWD�NDLUR�Q�DMQDJUDY\RPHQ����������WZ
Q�G��HMS���$OH[DQGUHLYDa�NDT��R^OKa�WH�$LMJXYSWRX�NDL��4KEDL"GRa�GLDSUHSZ
a�WHOHLZTHYQWZQ�SUZ
WRa�3HYWURa��DXMWK
a��$OH[DQGUHLYDa�HMSLYVNRSRa��THL
RYQ�WL�FUK
PD�GLGDVNDYOZQ�WK
a�HMQ�&ULVWZ
��THRVHEHLYDa��DMQDJHJUDYITZ��NDL��WZ
Q�VX�Q�DXMWZ
��SUHVEXWHYUZQ�)DX
VWRa�NDL��'L
Ra�NDL���$PPZYQLRa��WHYOHLRL
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�&ULVWRX
�PDYUWXUHa��)LOHYDa�WH�NDL��w+VXYFLRa�NDL��3DFXYPLRa�NDL��4HRYGZURa��WZ
Q�DMPIL��WK�Q�$L>JXSWRQ�HMNNOKVLZ
Q�HMSLYVNR��SRL��PXULYRL�WH�HMSL��WRXYWRLa�D>OORL�GLDIDQHL
a��RL`�SUR�a�WZ
Q�NDWD��FZYUDQ�NDL��WRYSRQ�SDURLNLZ
Q�PQKPRQHXYRQWDL��Z_Q�DMQD�����������WK�Q�SD
VDQ�RLMNRXPHYQKQ�X-SH�U�WK
a�HLMa�WR��THL
RQ�HXMVHEHLYDa�KMJZQLVPHYQZQ�JUDIK
��SDUDGLGRYQDL�WRX�a�D>TORXa�HMS��DMNULEHYa�WH�H^NDVWD�WZ
Q�SHUL��DXMWRX�a�VXPEHEKNRYWZQ�L-VWRUHL
Q�RXMF�K-PHYWHURQ��WZ
Q�G��R>\HL�WD��SUDYJPDWD�SDUHLOKIRYWZQ�L>GLRQ�D@Q�JHYQRLWR��RL_a�JH�PK�Q�DXMWR�a�SDUHJHQRYPKQ��WRXYWRXa�NDL��WRL
a�PHT��K-PD
a�JQZULYPRXa�GL��H-WHYUDa�SRLKYVRPDL�JUDIK
a����������NDWDY�JH�PK�Q�WR�Q�SDURYQWD�ORYJRQ�WK�Q�SDOLQZ�GLYDQ�WZ
Q�SHUL��K-PD
a�HLMUJDVPHYQZQ�WRL
a�HLMUKPHYQRLa�HMSLVXQDY\Z�WDY�WH�HM[�DMUFK
a�WRX
�GLZJPRX
�VXPEHEKNRYWD��FUKVLPZYWDWD�WXJFDYQRQWD�WRL
a�HMQWHX��[RPHYQRLa����������7D��PH�Q�RX?Q�SUR��WRX
�NDT��K-PZ
Q�SROHYPRX�WK
a�w5ZPDLYZQ�K-JHPRQLYDa��HMQ�R^VRLa�GK��FURYQRLa�WD��WZ
Q�DMUFRYQWZQ�ILYOLDY�WH�K?Q�K-PL
Q�NDL��HLMUKQDL
D��R-SRYVKa�DMJDTZ
Q�HXMIRULYDa�NDL��HXMHWKULYDa�KM[LYZWR��WLYa�D@Q�HM[DUNHYVHLHQ�ORYJRa�GLKJKYVDVTDLe�R^WH�NDL��RL-�PDYOLVWD�WK
a�NDTRYORX�NUDWRX
QWHa�DMUFK
a�GHNDHWKULYGDa�NDL��HLMNRVDHWKULYGDa�HMNSOKYVDQWHa��HMQ�H-RUWDL
a�NDL��SDQKJXYUHVLQ�IDLGURWDYWDLa�WH�TDOLYDLa�NDL��HXMIURVXYQDLa�PHWD��SDYVKa�HXMVWDTRX
a�GLHWHYORXQ�HLMUKYQKa�����������RX^WZ�G��DXMWRL
a�DMSDUDSR��GLYVWZa�DXM[RXYVKa�NDL��HMSL��PHYJD�R-VKPHYUDL�SURL!RXYVKa�WK
a�HM[RXVLYDa��DMTURYZa�WK
a�SUR�a�K-PD
a�HLMUKYQKa�PHWDTHYPHQRL��SRYOHPRQ�D>VSRQGRQ�HMJHLYURXVLQ��RX>SZ�G��DXMWRL
a�WK
a�WRLD
VGH�NLQKYVHZa�GHXYWHURQ�H>WRa�SHSOKYUZWR��NDLY�WL�SHUL��WK�Q�R^OKQ�DMUFK�Q�QHZYWHURQ�JHJRQR�a�WD��SDYQWD�SUDYJPDWD�DMQDWUHYSHL�����������QRYVRX�JD�U�RXMN�DLMVLYDa�WZ
��SUZWRVWDYWK��WZ
Q�HLMUKPHYQZQ�HMSLVNK\DYVKa��X-I��K_a�K>GK�NDL��WD��WK
a�GLDQRLYDa�HLMa�H>NVWDVLQ�DXMWZ
��SDUKYJHWR��VX�Q�WZ
��PHW��DXMWR�Q�GHXWHUHLYRLa�WHWLPKPHYQZ��WR�Q�GKPZYGK�NDL��LMGLZWLNR�Q�DMSRODPEDYQHL�ELYRQ��RX>SZ�GH��WDX
T��RX^WZ�SHYSUDNWR��NDL��GLFK
��WD��SDYQWD�WK
a�DMUFK
a�GLDLUHL
WDL��SUD
JPD�PKG��D>OORWHY�SZ�SDYODL�JHJRQR�a�PQKYPK��SDUDGHGR��PHYQRQ�
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����������FURYQRX�G��RXM�SOHLYVWRX�PHWD[X��JHQRPHYQRX�EDVLOHX�a�.ZQVWDYQWLRa�WR�Q�SDYQWD�ELYRQ�SUDRYWDWD�NDL��WRL
a�X-SKNRYRLa�HXMQRL!NZYWDWD�WZ
��WH�THLYZ��ORYJZ��SURVILOHYVWDWD�GLDTHYPHQRa��SDL
GD�JQKYVLRQ�.ZQVWDQWL
QRQ�DXMWRNUDYWRUD�NDL��6HEDVWR�Q�DMQT��H-DXWRX
�NDWDOLSZYQ��NRLQZ
��IXYVHZa�QRYPZ��WHOHXWD
��WR�Q�ELYRQ��SUZ
WRYa�WH�HMQ�THRL
a�DMQKJRUHXYHWR�SDU��DXMWRL
a��D-SDYVKa�PHWD��TDYQDWRQ��R^VK�EDVLOHL
�WLa�D@Q�ZMIHLYOHWR��WLPK
a�KM[LZPHYQRa��FUKVWRYWDWRa�NDL��KMSLZYWDWRa�EDVLOHYZQ�����������R`a�GK��NDL��PRYQRa�WZ
Q�NDT��K-PD
a�HMSD[LYZa�WK
a�K-JHPRQLYDa�WR�Q�SDYQWD�WK
a�DMUFK
a�GLDWHOHYVDa�FURYQRQ�NDL��WD>OOD�WRL
a�SD
VL�GH[LZYWDWRQ�NDL��HXMHUJHWLNZYWDWRQ�SDUDVFZ�Q�H-DXWR�Q�WRX
�WH�NDT��K-PZ
Q�SROHYPRX�PKGDPZ
a�HMSLNRLQZQKYVDa��DMOOD��NDL��WRX�a�X-S��DXMWR�Q�THRVHEHL
a�DMEODEHL
a�NDL��DMQHSKUHDYVWRXa�IXODY[Da�NDL��PKYWH�WZ
Q�HMNNOKVLZ
Q�WRX�a�RL>NRXa�NDTHOZ�Q�PKYT��H^WHURYQ�WL�NDT��K-PZ
Q�NDLQRXUJKYVDa��WHYORa�HX>GDLPRQ�NDL��WULVPDNDYULRQ�DMSHLYOKIHQ�WRX
�ELYRX��PRYQRa�HMSL��WK
a�DXMWRX
�EDVLOHLYDa�HXMPHQZ
a�����������NDL��HMSLGRY[Za�HMSL��GLDGRYFZ��JQKVLYZ��SDLGL��SDYQWD�VZIURQHVWDYWZ��WH�NDL��HXMVHEHVWDYWZ��WHOHXWKYVDa�����������7RXYWRX�SDL
a�.ZQVWDQWL
QRa�HXMTX�a�DMUFRYPHQRa�EDVLOHX�a�WHOHZYWDWRa�NDL��6HEDVWR�a�SUR�a�WZ
Q�VWUDWRSHYGZQ�NDL��H>WL�SROX��WRXYWZQ�SURYWHURQ�SUR�a�DXMWRX
�WRX
�SDPEDVLOHYZa�THRX
�DMQDJRUHXTHLYa��]KOZWK�Q�H-DXWR�Q�WK
a�SDWULNK
a�SHUL��WR�Q�K-PHYWHURQ�ORYJRQ�HXMVHEHLYDa�NDWHVWKYVDWR��NDL��RX_WRa�PH�Q�WRLRX
WRa��/LNLYQQLRa�G��HMSL��WRXYWRLa�X-SR��NRLQK
a�\KYIRX�WZ
Q�NUDWRXYQWZQ�DXMWRNUDYWZU�NDL��6HEDVWR�a�DMQDSHYIKQHQ�����������WDX
WD�0D[LPL
QRQ�GHLQZ
a�HMOXYSHL��PRYQRQ�.DLYVDUD�SDUD��SDYQWDa�HLMa�H>WL�WRYWH�FUKPDWLY]RQWD��R`a�GK��RX?Q�WD��PDYOLVWD�WXUDQQLNR�a�Z>Q��SDUDUSDYVDa�H-DXWZ
��WK�Q�DM[LYDQ��6HEDVWR�a�K?Q��DXMWR�a�X-I��H-DXWRX
�JHJRQZYa��HMQ�WRXYWZ��GH��.ZQVWDQWLYQZ��PKFDQK�Q�TDQDYWRX�VXUUDYSWZQ�D-ORX�a�R-�PHWD��WK�Q�DMSRYTHVLQ�HMSDQK�UK
VTDL�GHGKOZPHYQRa�DLMVFLYVWZ��NDWDVWUHYIHL�TDQDYWZ���SUZYWRX�GH��WRXYWRX�WD�a�HMSL��WLPK
��JUDID�a�DMQGULDYQWDa�WH�NDL��R^VD�WRLDX
WD�HMS��DMQDTHYVHL�QHQRYPLVWDL��Z-a�DMQRVLYRX�NDL��GXVVHEHVWDYWRX�NDTKY�URXQ����������7RXYWRX�SDL
a�0D[HYQWLRa��R-�WK�Q�HMSL��w5ZYPKa�WXUDQQLYGD
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�VXVWKVDYPHQRa��DMUFRYPHQRa�PH�Q�WK�Q�NDT��K-PD
a�SLYVWLQ�HMS��DMUHVNHLYD��NDL��NRODNHLYD��WRX
�GKYPRX�w5ZPDLYZQ�NDTXSHNULYQDWR�WDXYWK��WH�WRL
a�X-SKNRYRLa�WR�Q�NDWD��&ULVWLDQZ
Q�DMQHL
QDL�SURVWDYWWHL�GLZJPRYQ��HXMVHYEHLDQ�HMSLPRUIDY]ZQ�NDL��Z-a�D@Q�GH[LR�a�NDL��SROX��SUD
Ra�SDUD��WRX�a�SURWHYURXa�IDQHLYK����������RXM�PK�Q�RL_Ra�H>VHVTDL�KMOSLYVTK��WRLRX
WRa�H>UJRLa�DMQDSHYIKQHQ��HLMa�SDYVDa�G��DMQRVLRXUJLYDa�RMNHLYODa��RXMGH�Q�R^�WL�PLDULYDa�H>UJRQ�NDL��DMNRODVLYDa�SDUDOHYORLSHQ��PRLFHLYDa�NDL��SDQWRLYDa�HMSLWHOZ
Q�ITRUDYa��GLD]HXJQXYa�JHY�WRL�WZ
Q�DMQGUZ
Q�WD�a�NDWD��QRYPRQ�JDPHWDYa��WDXYWDLa�HMQXEULY]ZQ�DMWLPRYWDWD��WRL
a�DMQGUDYVLQ�DX?TLa�DMSHYSHPSHQ��NDL��WDX
W��RXMN�DMVKYPRLa�RXMG��DMIDQHYVLQ�HMJFHLUZ
Q���������HMSHWKYGHXHQ��DMOO��DXMWZ
Q�GK��PDYOLVWD�WZ
Q�WD��SUZ
WD�WK
a�w5ZPDLYZQ�VXJNOKYWRX�ERXOK
a�DMSHQKQHJPHYQZQ�HMPSDURLQZ
Q����������WRL
a�HM[RFZWDYWRLa����������RL-�SDYQWHa�G��DXMWR�Q�X-SRSHSWKFRYWHa��GK
PRL�NDL��D>UFRQWHa��H>QGR[RLY�WH�NDL��D>GR[RL��GHLQK
��NDWHWUXYFRQWR�WXUDQQLYGL��NDL��RXMG��KMUHPRXYQWZQ�NDL��WK�Q�SLNUD�Q�IHURYQWZQ�GRXOHLYDQ�DMSDOODJKY�WLa�R^PZa�K?Q�WK
a�WRX
�WXUDYQQRX�IRQZYVKa�ZMPRYWKWRa��HMSL��VPLNUD
��JRX
Q�K>GK�SRWH��SURIDYVHL�WR�Q�GK
PRQ�HLMa�IRYQRQ�WRL
a�DMPI��DXMWR�Q�GRUXIRYURLa�HMNGLYGZVLQ��NDL��HMNWHLYQHWR�PXULYD�WRX
�GKYPRX�w5ZPDLYZQ�SOKYTK��HMSL��PHYVKa�WK
a�SRYOHZa��RXM�6NXTZ
Q�RXMGH��EDUEDYUZQ�DMOO��DXMWZ
Q�WZ
Q�RLMNHLYZQ�GRYUDVL�NDL��SDQRSOLYDLa����������VXJNOKWLNZ
Q�JH�PK�Q�IRYQRa�R-SRYVRa�GL��HMSLERXOK�Q�HMQKUJHL
WR�WK
a�RXMVLYDa��RXMG��HM[DULTPKYVDVTDL�GXQDWRYQ��D>OORWH�D>OODLa�SHSODVPHYQDLa�DLMWLYDLa�PXULYZQ�DMQDLURX��PHYQZQ����������K-�GH��WZ
Q�NDNZ
Q�WZ
��WXUDYQQZ��NRUZQL�a�HMSL��JRKWHLYDQ�K>ODXQHQ��PDJLNDL
a�HMSLQRLYDLa�WRWH��PH�Q�JXQDL
NDa�HMJNXYPRQDa�DMQDVFLY]RQWRa��WRWH��GH��QHRJQZ
Q�VSODYJFQD�EUHIZ
Q�GLHUHXQZ��PHYQRX�OHYRQWDYa�WH�NDWDVIDYWWRQWRa�NDLY�WLQDa�DMUUKWRSRLLYDa�HMSL��GDLPRYQZQ�SURNOKYVHLa�NDL��DMSRWURSLDVPR�Q�WRX
�SROHYPRX�VXQLVWDPHYQRX��GLD��WRXYWZQ�JD�U�DXMWZ
��WD��WK
a�QLYNKa�NDWRUTZ��TKYVHVTDL�K-�SD
VD�HMWXYJFDQHQ�HMOSLYa�
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���������RX_WRa�PH�Q�RX?Q�HMSL��w5ZYPKa�WXUDQQZ
Q�RXMG��H>VWLQ�HLMSHL
Q�RL_D�GUZ
Q�WRX�a�X-SKNRYRXa�NDWHGRXORX
WR��Z-a�K>GK�NDL��WZ
Q�DMQDJNDLYZQ�WURIZ
Q�HMQ�HMVFDYWK��VSDYQHL�NDL��DMSRULYD��NDWDVWK
QDL��R^VKQ�HMSL��w5ZYPKa�RXMG��D>OORWH�RL-�NDT��K-PD
a�JHQHYVTDL�PQKPRQHXYRXVLQ����������R-�G��HMS��DMQDWROK
a�WXYUDQQRa�0D[LPL
QRa��Z-a�D@Q�SUR�a�DMGHOIR�Q�WK�Q�NDNLYDQ��SUR�a�WR�Q�HMSL��w5ZYPKa�ILOLYDQ�NUXYEGKQ�VSHQGRYPHQRa��HMSL��SOHL
VWRQ�FURYQRQ�ODQTDYQHLQ�HMIURYQWL]HQ��IZUDTHLYa�JHY�WRL�X^VWHURQ�GLYNKQ�WLYQQXVL�WK�Q�DM[LYDQ����������K?Q�GH��TDXPDYVDL�R^SZa�NDL��RX_WRa�WD��VXJJHQK
�NDL��DMGHOIDY��PD
OORQ�GH��NDNLYDa�WD��SUZ
WD�NDL��WD��QLNKWKYULD�WK
a�WRX
�NDWD��w5ZYPKQ�WXUDYQQRX�NDNRWURSLYDa�DMSHQKQHJPHYQRa��JRKYWZQ�WH�JD�U�NDL��PDYJZQ�RL-�SUZ
WRL�WK
a�DMQZWDYWZ�SDU��DXMWZ
��WLPK
a�KM[LYZQWR��\RIRGHRX
a�HMa�WD��PDYOLVWD�NDL��GHLVLGDL��PRQHVWDYWRX�NDTHVWZ
WRa�WKYQ�WH�SHUL��WD��HL>GZOD�NDL��WRX�a�GDLYPRQDa�SHUL��SROORX
�WLTHPHYQRX�SODYQKQ��PDQWHLZ
Q�JRX
Q�GLYFD�NDL��FUKVPZ
Q�RXMGH��PHYFULa�R>QXFRa�Z-a�HLMSHL
Q�WROPD
Q�WL�NLQHL
Q�RL_RYa�WH�K?Q����������RX_�FDYULQ�NDL��WZ
��NDT��K-PZ
Q�VIRGURY��WHURQ�K@�RL-�SURYVTHQ�NDL��SXNQRYWHURQ�HMSHWLYTHWR�GLZJPZ
���QHZ�a�NDWD��SD
VDQ�SRYOLQ�HMJHLYUHLQ�NDL��WD��FURYQRX�PKYNHL�NDTK�UKPHYQD�WHPHYQK�GLD��VSRXGK
a�DMQDQHRX
VTDL�SURVWDYWWZQ��L-HUHYDa�WH�HLMGZYOZQ�NDWD��SDYQWD�WRYSRQ�NDL��SRYOLQ�NDL��HMSL��WRXYWZQ�H-NDYVWKa�HMSDUFLYDa�DMUFLHUHYD�WZ
Q�HMQ�SROLWHLYDLa�H^QD�JHY�WLQD�WZ
Q�PDYOLVWD�HMPIDQZ
a�GLD��SDYVKa�HMPSUHY\DQWD�OHLWRXUJLYDa�PHWD��VWUDWLZ��WLNRX
�VWLYIRXa�NDL��GRUXIRULYDa�HMNWDYVVZQ��DMQHYGKQ�WH�SD
VLQ�JRYKVLQ��Z-a�D@Q�HXMVHEHYVLQ�NDL��THZ
Q�SURVILOHYVLQ��K-JHPRQLYDa����������NDL��WD�a�PHJLYVWDa�SURQRPLYDa�GZURXYPHQRa�����������HMN�GK��WRXYWZQ�R-UPZYPHQRa��SRYOLQ�PH�Q�RXM�PLYDQ�RXMGH��FZYUDQ��R^ODa�GH��D>UGKQ�WD�a�X-S��DXMWR�Q�HMSDUFLYDa�FUXVRX
�NDL��DMUJXYURX�NDL��FUKPDYWZQ�DMPXTKYWZQ�HLMVSUDY[HVLQ�HMSLVNKY\HVLYQ�WH�EDUXWDYWDLa�NDL��D>OORWH�D>OODLa�NDWDGLYNDLa�KMQLYD�NDL��NDWHSLYH]HQ��WZ
Q�JH�PK�Q�HXMSRYUZQ�WD�a�HMN�SURJRYQZQ�SHULSRLKTHLYVDa�RXMVLYDa�DMIDLURXY��PHQRa��SORXYWRXa�DMTURYZa�NDL��VZURX�a�FUKPDYWZQ�WRL
a�DMPI�
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�DXMWR�Q�NRYOD[LQ�HMGZUHL
WR�����������SDURLQLYDa�JH�PK�Q�NDL��PHYTKa�HMa�WRVDXYWKQ�KMQHYFTK�IRUDYQ��Z-a�HMQ�WRL
a�SRYWRLa�SDUDNRYSWHLQ�NDL��WZ
Q�IUHQZ
Q�SDUH[LYVWDVTDL�WRLDX
WDY�WH�PHTXYRQWD�SURVWDYW��WHLQ��RL_D�DMQDQKY\DQWD�DXMWR�Q�WK
��X-VWHUDLYD��HLMa�PHWDYPHORQ�D>JHLQ��NUDLSDYOKa�GH��NDL��DMVZWLYDa�PKGHQL��NDWDOLSZ�Q�X-SHUEROKYQ��NDNLYDa�GLGDYVNDORQ�WRL
a�DMPI��DXMWR�Q�D>UFRXVLY�WH�NDL��DMUFRPHYQRLa�H-DXWR�Q�NDTLYVWK��TUXYSWHVTDL�PH�Q�WR��VWUDWLZ��WLNR�Q�GLD��SDYVKa�WUXIK
a�WH�NDL��DMNRODVLYDa�HMQDYJZQ��K-JHPRYQDa�GH��NDL��VWUDWRSHGDYUFDa�GL��D-USDJZ
Q�NDL��SOHRQH[LYDa�FZUHL
Q�����������NDWD��WZ
Q�X-SKNRYZQ�PRYQRQ�RXMFL��VXQWXUDQQRX
QWDa�DXMWZ
��SURNDORXYPHQRa�����������WLY�GHL
�WD�a�HMPSDTHL
a�WDMQGUR�a�DLMVFURXU��JLYDa�PQKPRQHXYHLQ�K@�WZ
Q�SUR�a�DXMWRX
�PHPRLFHXPHYQZQ�DMSDULT��PHL
VTDL�WK�Q�SOKTXYQe�RXMN�K?Q�JHY�WRL�SRYOLQ�DXMWR�Q�SDUHOTHL
Q�PK��RXMFL��HMN�SDQWR�a�ITRUD�a�JXQDLNZ
Q�SDUTHYQZQ�WH�D-USDJD�a�HLMUJDVPHYQRQ�����������NDWD��SDYQWZQ�JHY�WRL�DXMWZ
��WDX
WD�SURXFZYUHL��PK��R^WL�PRYQZQ�&ULVWLDQZ
Q��RL`�TDQDYWRX�NDWDIURQKYVDQWHa�SDU��RXMTH�Q�DXMWRX
�WK�Q�WRVDXYWKQ�H>THQWR�WXUDQQLYGD��RL-�PH�Q�JD�U�D>QGUHa�DMQDWODYQWHa�SX
U�NDL��VLYGKURQ�NDL��SURVKOZYVHLa�TK
UDYa�WH�DMJULYRXa�NDL��TDODYWWKa�EXTRX�a�DMSRWRPDYa�WH�PHOZ
Q�NDL��NDXWK
UDa�NDL��RMITDOPZ
Q�NHQWKYVHLa�WH�NDL��HM[RUXY[HLa�NDL��WRX
�SDQWR�a�VZYPDWRa�DMNUZWKULDVPRX�a�OLPRYQ�WH�HMSL��WRXYWRLa�NDL��PHYWDOOD�NDL��GHVPDY��HMSL��SDYQWZQ�PD
OORQ�X-SRPRQK�Q�WK�Q�X-SH�U�HXMVHEHLYDa�HMQHGHLY[DQWR�K@�WR��VHYEDa�WR��HLMa�THR�Q�HLMGZYORLa�����������DMQWLNDWKOODY[DQWR����������DL-�G��DX?�JXQDL
NHa�RXMF�K_WWRQ�WZ
Q�DMQGUZ
Q�X-SR��WK
a�WRX
�THLYRX�ORYJRX�GLGDVNDOLYDa�KMUUHQZPHYQDL��DL`�PH�Q�WRX�a�DXMWRX�a�WRL
a�DMQGUDYVLQ�DMJZ
QDa�X-SRVWD
VDL�L>VD�WK
a�DMUHWK
a�DMSKQHYJNDQWR�EUDEHL
D��DL`�GH��HMSL��ITRUD�Q�H-ONRYPHQDL�TD
WWRQ�WK�Q�\XFK�Q�TDQDYWZ��K@�WR��VZ
PD�WK
��ITRUD
��SDUDGHGZY��NDVLQ�����������PRYQK�JRX
Q�WZ
Q�X-SR��WRX
�WXUDYQQRX�PHPRLFHXPHYQZQ�&ULVWLDQK��WZ
Q�HMS���$OH[DQGUHLYDa�HMSLVKPRWDYWK�WH�NDL�
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�ODPSURWDYWK�WK�Q�HMPSDTK
�NDL��DMNRYODVWRQ�0D[LPLYQRX�\XFK�Q�GL��DMQGUHLRWDYWRX�SDUDVWKYPDWRa�HM[HQLYNKVHQ��H>QGR[Ra�PH�Q�WD��D>OOD�SORXYWZ��WH�NDL��JHYQHL�NDL��SDLGHLYD���SDYQWD�JH�PK�Q�GHXYWHUD�VZIURVXYQKa�WHTHLPHYQK��K`Q�NDL��SROOD��OLSDUKYVDa��NWHL
QDL�PH�Q�H-WRLYPZa�TQKY�VNHLQ�H>FRXVDQ�RXMF�RL_RYa�WH�K?Q��WK
a�HMSLTXPLYDa�PD
OORQ�WRX
�TXPRX
�NDWDNUDWRXYVKa�DXMWRX
��IXJK
��GH��]KPLZYVDa�SDYVKa�DMIHLYOHWR�WK
a�RXMVLYDa�����������PXULYDL�GH��D>OODL�SUR�a�WZ
Q�NDW��H>TQRa�DMUFRYQWZQ��SRUQHLYDa�DMSHLOK�Q�PKG��DMNRX
VDL�GHGXQKPHYQDL��SD
Q�HL?GRa�EDVDYQZQ�NDL��VWUHEOZYVHZQ�NDL��TDQDWKIRYURX�NRODYVHZa�X-SHYVWKVDQ��TDXPDVWDL��PH�Q�RX?Q�NDL��DX_WDL��X-SHUIXZ
a�JH�PK�Q�TDXPDVLZWDYWK�K-�HMSL��w5ZYPKa�HXMJHQHVWDYWK�WZ
��R>QWL�NDL��VZIURQHVWDYWK�JXQK��SDVZ
Q�DL_a�HMPSDURLQHL
Q�R-�HMNHL
VH�WXYUDQQRa�0D[HYQWLRa��WD��R^PRLD�0D[LPLYQZ��GUZ
Q��HMSHLUD
WR�����������Z-a�JD�U�HMSLVWDYQWDa�WZ
��RL>NZ��WRX�a�WD��WRLDX
WD�WZ
��WXUDYQQZ��GLDNRQRXPHYQRXa�HMSXYTHWR��&ULVWLDQK��GH��NDL��DX^WK�K?Q���WRYQ�WH�D>QGUD�WR�Q�DXMWK
a��NDL��WDX
WD�w5ZPDLYZQ�R>QWD�H>SDUFRQ��WRX
�GHYRXa�H^QHND�ODERYQWDa�D>JHLQ�DXMWK�Q�HMSLWUHY��\DQWD��HMa�EUDFX��X-SRSDUDLWKVDPHYQK��Z-a�D@Q�GK��NDWDNRVPK��THLYK�WR��VZ
PD��HL>VHLVLQ�HMSL��WRX
�WDPLHLYRX�NDL��PRQZTHL
VD�[LYIRa�NDT��H-DXWK
a�SKYJQXVLQ��TDQRX
VDY�WH�SDUDFUK
PD��WR�Q�PH�Q�QHNUR�Q�WRL
a�SURDJZJRL
a�NDWDOLPSDYQHL��H>UJRLa�G��DXMWRL
a�D-SDYVKa�IZQK
a�JHJZQRWHYURLa��R^WL�PRYQRQ�FUKPDYWZQ�DMKYWWKWRYQ�����������WH�NDL��DMQZYOHTURQ�K-�SDUD��&ULVWLDQRL
a�DMUHWK��SHYIXNHQ��HLMa�SDYQWDa�DMQTUZYSRXa�WRXYa�WH�QX
Q�R>QWDa�NDL��WRX�a�PHWD��WDX
WD�JHQKVRPHYQRXa�HM[HYIKQHQ�����������WRVDXYWK�GK
WD�NDNLYDa�IRUD��X-I��H^QD�NDL��WR�Q�DXMWR�Q�VXQKQHYFTK�NDLUR�Q�SUR�a�WZ
Q�GXYR�WXUDYQQZQ�DMQDWROK�Q�NDL��GXYVLQ�GLHLOKIRYWZQ�NDWHUJDVTHL
VD��WLYa�G��D@Q�WK�Q�WZ
Q�WRVRXYWZQ�GLHUHXQZYPHQRa�DLMWLYDQ�GLVWDY[DL�PK��RXMFL��WR�Q�NDT��K-PZ
Q�GLZJPR�Q�DMSRIKYQDVTDLe�R^WH�JH�PDYOLVWD�RXM�SURYWHURQ�WD��WK
a�WRVK
VGH�SHYSDXWR�VXJFXYVHZa�K@�&ULVWLDQRX�a�WD��WK
a�SDUUKVLYDa�DMSRODEHL
Q����������'LD��SDQWRYa�JHY�WRL�WRX
�NDWD��WR�Q�GLZJPR�Q�GHNDHYWRXa�FURYQRX�WZ
Q�HLMa�HMSLERXOK�Q�NDL��SRYOHPRQ�WR�Q�NDW��DMOOKYOZQ�RXMGH�Q�DXMWRX�a�GLDOHYORLSHQ��D>SOZWD�PH�Q�WD��NDWD��TDYODWWDQ
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�K?Q�RXMG��HM[K
Q�SRTHQ�NDWDSOHXYVDQWDa�PK��RXMFL��SDYVDLa�DLMNLYDLa�X-SDYJHVTDL�VWUHEORXPHYQRXa�NDL��WD�a�SOHXUD�a�NDWD[DLQRPHYQRXa�EDVDYQRLa�WH�SDQWRLYDLa��PK��D>UD�SDUD��WZ
Q�GL��HMQDQWLYDa�HMFTUZ
Q�K^NRLHQ��DMQDNULQRPHYQRXa�NDL��WHYORa�VWDXURL
a�K@�WK
��GLD��SXUR�a�X-SDJRPHYQRXa�NRODYVHL����������DMVSLYGZQ�HMSL��WRXYWRLa�NDL��TZUKYNZQ�SDUDVNHXDL��EHOZ
Q�WH�NDL��GRUDYWZQ�NDL��WK
a�D>OOKa�SROHPLNK
a�SDUDWDY[HZa�H-WRLPDVLYDL�WULKYUZQ�WH�NDL��WZ
Q�NDWD��QDXPDFLYDQ���������R^SOZQ�NDWD��SDYQWD�VXQHNURWRX
QWR�WRYSRQ�RXMG��K?Q�D>OOR�WL�SDQWLY�WZ��SURVGRND
Q�K@�SROHYPZQ�NDWD��SD
VDQ�H>IRGRQ�K-PHYUDQ��WRXYWRLa�NDL��R-�PHWD��WDX
WD�OLPRYa�WH�NDL��ORLPR�a�HMJNDWDVNKYSWHL��SHUL��Z_Q�NDWD��NDLUR�Q�L-VWRUKYVRPHQ�WD��GHYRQWD����������7RLDX
W��K?Q�WD��GLD��SDQWR�a�WRX
�GLZJPRX
�SDUDWHWDNRYWD��GHNDYWZ��PH�Q�H>WHL�VX�Q�THRX
�FDYULWL�SDQWHOZ
a�SHSDXPHYQRX��OZID
Q�JH�PK�Q�PHW��R>JGRRQ�H>WRa�HMQDU[DPHYQRX��Z-a�JD�U�WK�Q�HLMa�K-PD
a�HMSLVNRSK�Q�HXMPHQK
�NDL��L^OHZ�K-�THLYD�NDL��RXMUDYQLRa�FDYULa�HMQHGHLYNQXWR��WRYWH�GK
WD�NDL��RL-�NDT��K-PD
a�D>UFRQWHa��DXMWRL��GK��HMNHL
QRL�GL��Z_Q�SDYODL�WD��WZ
Q�NDT��K-PD
a�HMQKUJHL
WR�SROHYPZQ��SDUDGR[RYWDWD�PHWDTHYPHQRL�WK�Q�JQZYPKQ��SDOLQZ���GLYDQ�K?�GRQ�FUKVWRL
a�SHUL��K-PZ
Q�SURJUDYPPDVLQ�NDL��GLDWDYJPDVLQ�K-PHUZWDYWRLa�WK�Q�HMSL��PHYJD�D-ITHL
VDQ�WRX
�GLZJPRX
�SXUNDL!D�Q����������VEHQQXYQWHa����������RXMN�DMQTUZYSLQRQ�GHY�WL�WRXYWRX�NDWHYVWK�DL>WLRQ�RXMG��RL?NWRa��Z-a�D@Q�IDLYK�WLa��K@�ILODQTUZSLYD�WZ
Q�DMUFRYQWZQ��SROORX
�GHL
��SOHLYZ�JD�U�R-VKPHYUDL�NDL��FDOHSZYWHUD�DMUFK
THQ�NDL��HLMa�HMNHL
QR�WRX
�NDLURX
�WD��NDT��K-PZ
Q�DXMWRL
a�HMSHQRHL
WR��SRLNLOZWHYUDLa�PKFDQDL
a�D>OORWH�D>OOZa�WD�a�NDT��K-PZ
Q�DLMNLYDa�HMSLNDLQRXUJRXYQWZQ��DMOO��DXMWK
a�JH�WK
a�THLYDa�SURQRLYDa�HMPIDQK�a�HMSLYVNH\La��WZ
��PH�Q�DXMWK
a�NDWDOODWWRPHYQKa�ODZ
���WZ
��G��DXMTHYQWK��WZ
Q�NDNZ
Q�HMSH[LRXYVKa��PHYWHLVLQ�G��RX?Q�DXMWR�Q�THKYODWRa�NRYODVLa��HM[�DXMWK
a�DXMWRX
�NDWDU[DPHYQK����������VDUNR�a�NDL��PHYFUL�WK
a�\XFK
a�SURHOTRX
VD����������DMTURYD�PH�Q�JD�U�SHUL��WD��PHYVD�WZ
Q�DMSRUUKYWZQ�WRX
�VZYPDWRa�DMSRYVWDVLa�DXMWZ
��JLYQHWDL��HL?T��H^ONRa�HMQ�EDYTHL�VXULJJZ
GHa�NDL��WRXYWZQ
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�DMQLYDWRa�QRPK��NDWD��WZ
Q�HMQGRWDYWZ�VSODYJFQZQ��DMI��Z_Q�D>OHNWRYQ�WL�SOK
TRa�VNZOKYNZQ�EUXYHLQ�TDQDWZYGK�WH�RMGPK�Q�DMSRSQHL
Q��WRX
�SDQWR�a�R>JNRX�WZ
Q�VZPDYWZQ�HMN�SROXWURILYDa�DXMWZ
��NDL��SUR��WK
a�QRYVRX�HLMa�X-SHUEROK�Q�SOKYTRXa�SLPHOK
a�PHWDEHEOKNRYWRa��K`Q�WRYWH�NDWDVDSHL
VDQ�DMIRYUKWRQ�NDL��IULNWR��WDYWKQ�WRL
a�SOKVLDY]RXVLQ�SDUHYFHLQ�WK�Q�THYDQ����������LMDWUZ
Q�G��RX?Q�RL`�PH�Q�RXMG��R^OZa�X-SRPHL
QDL�WK�Q�WRX
�GXVZYGRXa�X-SHUEDYO��ORXVDQ�DMWRSLYDQ�RL_RLY�WH��NDWHVIDYWWRQWR��RL`�GH��GLZ�GKNRYWRa�WRX
�SDQWR�a�R>JNRX�NDL��HLMa�DMQHYOSLVWRQ�VZWKULYDa�DMSRSHSWZ��NRYWRa�PKGH�Q�HMSLNRXUHL
Q�GXQDYPHQRL��DMQKOHZ
a�HMNWHLYQRQWR����������.DL��GK��WRVRXYWRLa�SDODLYZQ�NDNRL
a�VXQDLYVTKVLQ�WZ
Q�NDWD��WZ
Q�THRVHEZ
Q�DXMWZ
��WHWROPKPHYQZQ�L>VFHL��VXQDJDJZ�Q�G��RX?Q�HLMa�H-DXWR�Q�WK�Q�GLDYQRLDQ��SUZ
WD�PH�Q�DMQTRPRORJHL
WDL�WZ
��WZ
Q�R^OZQ�THZ
���HL?WD�WRX�a�DMPI��DXMWR�Q�DMQDNDOHYVDa��PKGH�Q�X-SHUTHPHYQRXa�WR�Q�NDWD��&ULVWLDQZ
Q�DMSRSDX
VDL�GLZJPR�Q�QRYPZ��WH�NDL��GRYJPDWL�EDVLOLNZ
��WD�a�HMNNOKVLYDa�DXMWZ
Q�RLMNR��GRPHL
Q�HMSLVSHYUFHLQ�NDL��WD��VXQKYTK�GLDSUDYWWHVTDL��HXMFD�a�X-SH�U�WRX
�EDVLOHLYRX�SRLRXPHYQRXa��SURVWDYWWHL����������DXMWLYND�JRX
Q�H>UJRX�WZ
��ORYJZ��SDUKNRORXTKNRYWRa��K^SOZWR�NDWD��SRYOHLa�EDVLOLND��GLDWDYJPDWD��WK�Q�SDOLQZ�GLYDQ�WZ
Q�NDT��K-PD
a�WRX
WRQ�SHULHYFRQWD�WR�Q�WURYSRQ����������ÚÚ$XMWRNUDYWZU�.DL
VDU�*DOHYULRa�2XMDOHYULRa�0D[LPLDQR�a�DMQLYNKWRa�6HEDVWRYa��DMUFLHUHX�a�PHYJLVWRa��*HUPDQLNR�a�PHYJLVWRa��$LMJXSWLDNR�a�PHYJLVWRa��4KEDL!NR�a�PHYJLVWRa��6DUPDWLNR�a�PHYJLVWRa�SHQWDYNLa��3HUVZ
Q�PHYJLVWRa�GLYa��.DYUSZQ�PHYJLVWRa�H-[DYNLa���$UPHQLYZQ�PHYJLVWRa��0KYGZQ�PHYJLVWRa���$GLDEKQZ
Q�PHYJLVWRa��GKPDUFLNK
a�HM[RXVLYDa�WR��HLMNRVWRYQ��DXMWRNUDYWZU�WR��HMQQHDNDLGHYNDWRQ��X^SDWRa�WR��R>JGRRQ��SDWK�U�SDWULYGRa��DMQTXYSDWRa����������NDL��$XMWRNUDYWZU�.DL
VDU�)ODXYLRa�2XMDOHYULRa�.ZQVWDQWL
QRa�HXMVHEK�a�HXMWXFK�a�DMQLYNKWRa�6HEDVWRYa��DMUFLHUHX�a�PHYJLVWRa��GKPDUFLNK
a�HM[RXVLYDa��DXMWRNUDYWZU�WR��SHYPSWRQ��X^SDWRa��SDWK�U�SDWULYGRa��DMQTXYSDWRa����������ÚÚ0HWD[X��WZ
Q�ORLSZ
Q��D^SHU�X-SH�U�WRX
�FUKVLYPRX�NDL�
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�OXVLWHORX
a�WRL
a�GKPRVLYRLa�GLDWXSRXYPHTD��K-PHL
a�PH�Q�EHERX��OKYPHTD�SURYWHURQ�NDWD��WRX�a�DMUFDLYRXa�QRYPRXa�NDL��WK�Q�GKPRVLYDQ�HMSLVWKYPKQ�WK�Q�WZ
Q�w5ZPDLYZQ�D^SDQWD�HMSDQRUTZY��VDVTDL�NDL��WRXYWRX�SURYQRLDQ�SRLKYVDVTDL�L^QD�NDL��RL-�&ULVWLD��QRLY��RL^WLQHa�WZ
Q�JRQHYZQ�WZ
Q�H-DXWZ
Q�NDWDOHORLYSDVLQ�WK�Q�DL^UHVLQ��HLMa�DMJDTK�Q�SURYTHVLQ�HMSDQHYOTRLHQ����������HMSHLYSHU�WLQL��ORJLVPZ
��WRVDXYWK�DXMWRX�a�SOHRQH[LYD�NDWHLOKYIHL�Z-a�PK��H^SHVTDL�WRL
a�X-SR��WZ
Q�SDYODL�NDWDGHLFTHL
VLQ��D^SHU�L>VZa�SURYWHURQ�NDL��RL-�JRQHL
a�DXMWZ
Q�K?VDQ�NDWDVWKYVDQWHa��DMOOD��NDWD��WK�Q�DXMWZ
Q�SURYTHVLQ�NDL��Z-a�H^NDVWRa�HMERXYOHWR��RX^WZa�H-DXWRL
a�NDL��QRYPRXa�SRLK
VDL�NDL��WRXYWRXa�SDUDIXODYVVHLQ�NDL��HMQ�GLDIRYURLa�GLDYIRUD�SOKYTK�VXQDYJHLQ����������WRLJDURX
Q�WRLRXYWRX�X-I��K-PZ
Q�SURVWDYJPDWRa�SDUDNRORXTKYVDQWRa�Z^VWH�HMSL��WD��X-SR��WZ
Q�DMUFDLYZQ�NDWDVWDTHYQWD�H-DXWRX�a�PHWDVWKYVDLHQ��SOHL
VWRL�PH�Q�NLQGXYQZ��X-SREOKTHYQWHa��SOHL
VWRL�GH��WDUDFTHYQWHa�SDQWRLYRXa�TDQDYWRXa�X-SHYIHURQ����������NDL��HMSHLGK��WZ
Q�SROOZ
Q�WK
��DXMWK
��DMSRQRLYD��GLDPHQRYQWZQ�H-ZUZ
PHQ�PKYWH�WRL
a�THRL
a�WRL
a�HMSRXUDQLYRLa�WK�Q�RMIHLORPHYQKQ�TUK�VNHLYDQ�SURVDYJHLQ�DXMWRX�a�PKYWH�WZ
��WZ
Q�&ULVWLDQZ
Q�SURVHYFHLQ��DMIRUZ
QWHa�HLMa�WK�Q�K-PHWHYUDQ�ILODQTUZSLYDQ�NDL��WK�Q�GLKQHNK
�VXQKYTHLDQ�GL��K_a�HLMZYTDPHQ�D^SDVLQ�DMQTUZYSRLa�VXJJQZYPKQ�DMSRQHYPHLQ��SURTX��PRYWDWD�NDL��HMQ�WRXYWZ��WK�Q�VXJFZYUKVLQ�WK�Q�K-PHWHYUDQ�HMSHN��WHL
QDL�GHL
Q�HMQRPLYVDPHQ��L^QD�DX?TLa�Z?VLQ�&ULVWLDQRL��NDL��WRX�a�RL>NRXa�HMQ�RL_a�VXQKYJRQWR�VXQTZ
VLQ�RX^WZa�Z^VWH�PKGH�Q����������X-SHQDQWLYRQ�WK
a�HMSLVWKYPKa�DXMWRX�a�SUDYWWHLQ��GL��H-WHYUDa�GH��HMSLVWROK
a�WRL
a�GLNDVWDL
a�GKOZYVRPHQ�WLY�DXMWRX�a�SDUDIX��ODY[DVTDL�GHKYVHL�����������R^THQ�NDWD��WDXYWKQ�WK�Q�VXJFZYUKVLQ�WK�Q�K-PHWHYUDQ�RMIHLYORXVLQ�WR�Q�H-DXWZ
Q�THR�Q�L-NHWHXYHLQ�SHUL��WK
a�VZWKULYDa�WK
a�K-PHWHYUDa�NDL��WZ
Q�GKPRVLYZQ�NDL��WK
a�H-DXWZ
Q��L^QD�NDWD��SDYQWD�WURYSRQ�NDL��WD��GKPRYVLD�SDUDVFHTK
��X-JLK
�NDL��DMPHYULPQRL�]K
Q�HMQ�WK
��H-DXWZ
Q�H-VWLYD��GXQKTZ
VL�ÚÚ����������7DX
WD�NDWD��WK�Q�w5ZPDLYZQ�IZQKYQ��HMSL��WK�Q�w(OODYGD
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�JOZ
WWDQ�NDWD��WR��GXQDWR�Q�PHWDOKITHYQWD��WRX
WRQ�HL?FHQ�WR�Q�WURYSRQ��WLY�GK��RX?Q�HMSL��WRXYWRLa�JLYQHWDL��HMSLTHZUK
VDL�NDLURYa����$SS�������$OO��R-�PH�Q�WK
a�JUDIK
a�DL>WLRa�PHWD��WK�Q�WRLDYQGH�R-PRORJLYDQ�DXMWLYND�NDL��RXMN�HLMa�PDNUR�Q�WZ
Q�DMOJKGRYQZQ�DMSDOODJHL�a�PHWDOODYWWHL�WR�Q�ELYRQ��WRX
WRQ�GK��ORYJRa�H>FHL�SUZ
WRQ�DL>WLRQ�WK
a�WRX
�GLZJPRX
�NDWDV��WK
QDL�VXPIRUD
a��H>WL�SDYODL�SUR��WK
a�WZ
Q�ORLSZ
Q�EDVLOHYZQ�NLQKYVHZa�WRX�a�HMQ�VWUDWHLYDLa�&ULVWLDQRX�a�NDL��SUZYWRXa�JH�D-SDYQWZQ�WRX�a�HMSL��WRX
�LMGLYRX�RL>NRX�SDUDWUHYSHLQ�HMNEHELDVPHYQRQ�NDL��WRX�a�PH�Q�HMN�WK
a�VWUDWLZ��WLNK
a�DM[LYDa�DMSRNLQRX
QWD��WRX�a�GH��DMWLPRYWDWD�NDTXEULY]RQWD��K>GK�GH��NDL��TDYQDWRQ�H-WHYURLa�HMSDUWZ
QWD�NDL��WRX>VFDWRYQ�JH�WRX�a�WK
a�EDVLOHLYDa�NRLQZQRX�a�HMSL��WR�Q�NDWD��SDYQWZQ�DMQDNHNLQKNRYWD�GLZJPRYQ��Z_Q�NDL����$SS�������DXMWZ
Q�RXMN�D>[LRQ�WR��WRX
�ELYRX�WHYORa�SDUDGRX
QDL�VLZSK
�����$SS������WHWWDYUZQ�RX?Q�WK�Q�NDWD��SDYQWZQ�GLHLOKFRYWZQ�DMUFKYQ��RL-�PH�Q�FURYQZ��NDL��WLPK
��SURKJRXYPHQRL�RXMG��R^ORLa�GXHL
Q�H>WHVLQ�HMSLJHQRYPHQRL�WZ
��GLZJPZ
��PHTLYV��WDQWDL�WK
a�EDVLOHLYDa��K_��NDL��SURYVTHQ�K-PL
Q�GHGKYOZWDL��NDL��GK��WR�Q�HMSLYORLSRQ�WRX
�ELYRX�FURYQRQ�GKPZYGHL�NDL��LMGLZWLNZ
��WURYSZ��GLDJHQRYPHQRL�WHYORa�WRLRYQGH�WK
a�]ZK
a�HLMOKYFDVLQ����$SS������R-�PH�Q�WLPK
��WH�NDL��FURYQZ��WZ
Q�SUZWHLYZQ�KM[LZPHYQRa�PDNUD
��NDL��HMSLOXSRWDYWK��WK
��WRX
�VZYPDWRa�DMVTHQHLYD��GLHUJDVTHLYa��R-�GH��WD��GHXYWHUD�DXMWRX
�IHYUZQ�DMJFRYQK��WK�Q�]ZK�Q�DMSRUUKY[Da��NDWDY�WLQD�GDLPRQLYDQ�SURVKPHLYZVLQ�WRX
WR�SDTZ�Q�GLD��SOHLYVWDa�DXMWZ
��WHWROPKPHYQDa�U-D�GLRXUJLYDa����$SS������WZ
Q�GH��PHWD��WRXYWRXa�R-�PH�Q�X^VWDWRa��R`Q�GK��NDL��DMUFKJR�Q�WRX
�SDQWR�a�H>IDPHQ�JHJRQHYQDL�GLZJPRX
��WRLDX
WD�RL_D�NDL��SURGHGKOZYNDPHQ�SHYSRQTHQ��R-�GH��WRX
WRQ�SURDYJZQ�FUKVWRYWDWRa�NDL��KMSLZYWDWRa�EDVLOHX�a�.ZQVWDYQWLRa��HMSD[LYZa�WK
a�K-JHPRQLYDa�WR�Q�D^SDQWD�WK
a�DMUFK
a�GLDWHOHYVDa�FURYQRQ��DMOOD�Ù�NDL��WD>OOD�WRL
a�SD
VL�GH[LZYWDWRQ�NDL��HXMHUJHWLNZYWDWRQ�SDUDVFZ�Q�H-DXWRYQ��DMWD�U�NDL��WRX
�NDT��K-PZ
Q�SROHYPRX�H>[Z�JHQRYPHQRa�NDL��WRX�a�X-S��DXMWR�Q�THRVHEHL
a�DMEODEHL
a�NDL��DMQHSKUHDYVWRXa�GLDIXODY[Da�NDL��PKYWH�WRX�a�RL>NRXa�WZ
Q�HMNNOKVLZ
Q�NDTHOZ�Q�PKYT��H^WHURYQ�WL�PKG��R^OZa�NDT��K-PZ
Q�HMSLNDL����$SS�������QRXUJKYVDa��WHYORa�HX>GDLPRQ�NDL��WULVPDNDYULRQ�R>QWZa�DMSHLYOKIHQ�WRX
�ELYRX��PRYQRa�HMSL��WK
a�DXMWRX
�EDVLOHLYDa�HXMPHQZ
a�NDL��HMSLGRY[Za�HMSL��GLDGRYFZ��WK
a�EDVLOHLYDa�JQKVLYZ��SDLGL��WD��SDYQWD�VZIURQHVWDYWZ��NDL��HXMVHEHVWDYWZ��WHOHXWKYVDa�
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���$SS������R`a�HXMTX�a�DMUFRYPHQRa�EDVLOHX�a�WHOHZY��WDWRa�NDL��6HEDVWR�a�SUR�a�WZ
Q�VWUDWRSHYGZQ�DMQDJRUHXTHLYa��]KOZWK�Q�H-DXWR�Q�WK
a�SDWULNK
a�SHUL��WR�Q�K-PHYWHURQ�ORYJRQ�HXMVHEHLYDa�NDWHVWKYVDWR��WRLDXYWK�WZ
Q�SURDQDJHJUDPPHYQZQ�WHWWDYUZQ�K-�WRX
�ELYRX�H>NEDVLa��NDWD��SDUKOODJPHYQRXa�FURYQRXa�JHJHQKPHYQK����$SS������WRXYWZQ�GK��PRYQRa�H>WL�OHLYSZQ�R-�PLNUZ
��SURYVTHQ�K-PL
Q�HLMUKPHYQRa�VX�Q�WRL
a�PHWD��WDX
WD�HLMa�WK�Q�DMUFK�Q�HLMVSRLKTHL
VL�WK�Q�SURGHGKOZPHYQKQ�HM[RPRORYJKVLQ�GLD��WRX
�SURHNWHTHYQWRa�HMJJUDYIRX�ORYJRX�WRL
a�SD
VL�IDQHUD�Q�NDWHVWKYVDQWR�
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%,%/,21�4
���3LQ���W����7DYGH�NDL��K-�HMQDYWK�SHULHYFHL�ELYEORa�WK
a��(NNOKVLDVWLNK
a�L-VWRULYDa���3LQ������$�3HUL��WK
a�HMSLSODYVWRX�DMQHYVHZa��%�3HUL��WK
a�PHWHYSHLWD�GLDVWURIK
a��*�3HUL��WRX
�NDWD���$QWLRYFHLDQ�QHRSDJRX
a�[RDYQRX��'�3HUL��WZ
Q�NDT��K-PZ
Q�\KILVPDYWZQ��(�3HUL��WZ
Q�HMSLSODYVWZQ�X-SRPQKPDYWZQ��}�3HUL��WZ
Q�HMQ�WZ
�GH�WZ
��FURYQZ��PHPDUWXUKNRYWZQ��=�3HUL��WK
a�NDT��K-PZ
Q�HMQ�VWKYODLa�DMQDWHTHLYVKa�JUDIK
a��+�3HUL��WZ
Q�PHWD��WDX
WD�VXPEHEKNRYWZQ�HMQ�OLPZ
��NDL��ORLPZ
��NDL��SROHYPRLa����3LQ�������4�3HUL��WK
a�WZ
Q�WXUDYQQZQ�NDWDVWURIK
a�WRX
�ELYRX��NDL��RL^DLa�HMFUKYVDQWR�SUR��WK
a�WHOHXWK
a�IZQDL
a��4D��$QWLYJUDIRQ�H-UPKQHLYDa�HMSLVWROK
a�WRX
�WXUDYQQRX��,�3HUL��WK
a�WZ
Q�THRILOZ
Q�EDVLOHYZQ�QLYNKa��,$�3HUL��WK
a�X-VWDYWKa�DMSZOHLYDa�WZ
Q�WK
a�THRVHEHLYDa�HMFTUZ
Q���������7D��PH�Q�GK��WK
a�SDOLQZ�GLYDa�WRX
�SURWHTHYQWRa�EDVLOLNRX
�QHXYPDWRa�K^SOZWR�WK
a��$VLYDa�SDYQWK��NDL��SDQWDFRX
�NDWDY�WH�WD�a�DMPIL��WDXYWKQ�HMSDUFLYDa��Z_Q�WRX
WRQ�HMSLWHOHVTHYQWZQ�WR�Q�WURYSRQ�0D[LPL
QRa��R-�HMS��DMQDWROK
a�WXYUDQQRa��GXVVHEHYVWDWRa�HLM�NDLY�WLa�D>OORa��NDL��WK
a�HLMa�WR�Q�WZ
Q�R^OZQ�THR�Q�HXMVHEHLYDa�SROHPLZYWDWRa�JHJRQZYa��RXMGDPZ
a�WRL
a�JUDIHL
VLQ�DMUHVTHLYa��DMQWL��WRX
�SURWHTHYQWRa�JUDYPPDWRa�ORYJZ��SURVWDYWWHL�WRL
a�X-S��DXMWR�Q�D>UFRXVLQ�WR�Q�NDT��K-PZ
Q�DMQHL
QDL�SRYOHPRQ��HMSHL��JD�U�DXMWZ
��PK��HM[K
Q�D>OOZa�WK
��WZ
Q�NUHLWWRYQZQ�DMQWLOHYJHLQ���������NULYVHL��WR�Q�SURHNWHTHYQWD�QRYPRQ�HMQ�SDUDEXYVWZ��THL�a�NDL��R^SZa�HMQ�WRL
a�X-S��DXMWR�Q�PHYUHVLQ�PK��HLMa�SURX
SWRQ�DMFTHLYK��IURQWLYVDa��DMJUDYIZ��SURVWDYJPDWL�WRL
a�X-S��DXMWR�Q�D>UFRXVLQ�WR�Q�NDT��K-PZ
Q�GLZJPR�Q�DMQHL
QDL�SURVWDYWWHL��RL`�GH��WD��WK
a�SDUDNHOHXYVHZa�DMOOKYORLa�GLD��JUDIK
a�X-SRVKPDLYQRXVLQ���������R-�JRX
Q�SDU��DXMWRL
a�WZ
��WZ
Q�HM[RFZWDYWZQ�HMSDYUFZQ�DM[LZYPDWL�WHWLPKPHYQRa�6DEL
QRa�SUR�a�WRX�a�NDW��H>TQRa�K-JRXPHYQRXa�WK�Q
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�EDVLOHYZa�HMPIDLYQHL�JQZYPKQ�GLD��w5ZPDL!NK
a�HMSLVWROK
a���������ÚÚ/LSDUZWDYWK��NDL��NDTZVLZPHYQK��VSRXGK
��K-�THLRYWKa�WZ
Q�GHVSRWZ
Q�K-PZ
Q�THLRWDYWZQ�DXMWRNUDWRYUZQ�SDYQWZQ�WZ
Q�DMQTUZYSZQ�WD�a�GLDQRLYDa�SUR�a�WK�Q�R-VLYDQ�NDL��RMUTK�Q�WRX
�]K
Q�R-GR�Q�SHULDJDJHL
Q�H>WL�SDYODL�Z^ULVHQ��R^SZa�NDL��RL-�DMOORWULYD��w5ZPDLYZQ�VXQKTHLYD��DMNRORXTHL
Q�GRNRX
QWHa�WD�a�RMIHLORPHYQDa�TUK�VNHLYDa�WRL
a�DMTDQDYWRLa�THRL
a�HMSLWHORL
HQ���������DMOO��K-�WLQZ
Q�H>QVWDVLa�NDL��WUDFXWDYWK�ERXOK��HLMa�WRVRX
WRQ�SHULHYVWK�Z-a�PKYWH�ORJLVPZ
��GLNDLYZ��WK
a�NHOHXYVHZa�GXYQDVTDL�HMN�WK
a�LMGLYDa�SURTHYVHZa�DMQDFZUHL
Q�PKYWH�WK�Q�HMSLNHLPHYQKQ�WLPZULYDQ�DXMWRX�a�HMNIREHL
Q���������HMSHLGK��WRLYQXQ�VXQHYEDLQHQ�HMN�WRX
�WRLRXYWRX�WURYSRX�SROORX�a�HLMa�NLYQGXQRQH-DXWRX�a�SHULEDYOOHLQ��NDWD��WK�Q�SURVRX
VDQ�HXMJHYQHLDQ�WK
a�HXMVHEHLYDa�K-�THLRYWKa�WZ
Q�GHVSRWZ
Q�K-PZ
Q�WZ
Q�GXQDWZWDYWZQ�DXMWRNUDWRYUZQ�DMOORYWULRQ�HL?QDL�WK
a�SURTHYVHZa�WK
a�THLRWDYWKa�WK
a�LMGLYDa�GRNLPDY]RXVD�WR��HMN�WK
aWRLDXYWKa�DLMWLYDa�HLMa�WRVRX
WRQ�NLYQGXQRQ�WRX�a�DMQTUZYSRXa�SHULEDYOOHLQ��HMNHYOHXVHQ�GLD��WK
a�HMPK
a�NDTRVLZYVHZa�WK
��VK
��DMJFLQRLYD��GLDFDUDY[DL�L^Q��HL>�WLa�WZ
Q�&ULVWLDQZ
Q�WRX
�LMGLYRX�H>TQRXa�WK�Q�TUK�VNHLYDQ�PHWLZ�Q�HX-UHTHLYK��WK
a�NDW��DXMWRX
�HMQRFOKYVHZa�NDL��WRX
�NLQGXYQRX�DXMWR�Q�DMSRVWKYVHLDa�NDL��PKY�WLQD�HMN���������WDXYWKa�WK
a�SURIDYVHZa�WLPZULYD��NRODVWHYRQ�QRPLYVHLDa��R-SRYWH�WK
��WRX
�WRVRXYWRX�FURYQRX�VXQHOHXYVHL�VXQHYVWK�DXMWRX�a�PKGHQL��WURYSZ��SHSHL
VTDL�GHGXQK
VTDL�R^SZa�DMSR��WZ
Q�WRLRXYWZQ�HMQVWDYVHZQ�DMQDFZUKYVDLHQ���������JUDY\DL�WRLJDURX
Q�SUR�a�WRX�a�ORJLVWD�a�NDL��WRX�a�VWUDWKJRX�a�NDL��WRX�a�SUDLSRVLYWRXa�WRX
�SDYJRX�H-NDYVWKa�SRYOHZa�K-�VK��HMSLVWUHYIHLD�RMIHLYOHL�L^QD�JQRL
HQ�SHUDLWHYUZ�DXMWRL
a�WRXYWRX�WRX
�JUDYPPDWRa�IURQWLYGD�SRLHL
VTDL�PK��SURVKYNHLQ�ÚÚ�HMSL��WRXYWRLa�RL-�NDW��HMSDUFLYDQ���������RL`�GH��WK�Q�WZ
Q�JUDIHYQWZQ�DXMWRL
a�HMSDOKTHXYHLQ�SURDLY��UHVLQ�QHQRPLNRYWHa��ORJLVWDL
a�NDL��VWUDWKJRL
a�NDL��WRL
a�NDW��DMJURX�a�HMSLWHWDJPHYQRLa�WK�Q�EDVLOLNK�Q�GLD��JUDPPDYWZQ�HMPIDQK
�NDTLVWZ
VL�JQZYPKQ��RXM�PRYQRQ�G��DXMWRL
a�GLD��JUDIK
a�WDX
WD�SURXFZYUHL��NDL��H>UJRLa�GH��SROX��SURYWHURQ��Z-a�D@Q�QHX
PD�EDVLOLNR�Q�HLMa�SHYUDa�D>JRQWHa��R^VRXa�HL?FRQ�GHVPZWKULYRLa�NDTHLUJPHYQRXa�GLD��WK�Q�HLMa�WR��THL
RQ�R-PRORJLYDQ��HLMa�IDQHUR�Q�SURDYJRQWHa�KMOHXTHYURXQ��DMQLHYQWHa�WRXYWZQ�GK��DXMWZ
Q�WRX�a�HMQ
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�PHWDYOORLa�HMSL��WLPZULYD��GHGRPHYQRXa��WRX
WR�JD�U�HMS��DMOKTHLYDa���������EDVLOHL
�GRNHL
Q�X-SHLOKYIDVLQ�KMSDWKPHYQRL���������NDL��GK��WRXYWZQ�RX^WZa�HMSLWHOHVTHYQWZQ��DMTURYZa�RL_RYQ�WL�IZ
a�HMN�]RIHUD
a�QXNWR�a�HMNODYP\DQ��NDWD��SD
VDQ�SRYOLQ�VXJNURWRXPHYQDa�SDUK
Q�R-UD
Q�HMNNOKVLYDa�VXQRYGRXa�WH�SDPSOKTHL
a�NDL��WD�a�HMSL��WRXYWZQ�HM[�H>TRXa�HMSLWHORXPHYQDa�DMJZJDYa��NDWDSHYSOKNWR�G��RXM�VPLNUZ
a�HMSL��WRXYWRLa�SD
a�WLa�WZ
Q�DMSLYVWZQ�HMTQZ
Q��WK
a�WRVDXYWKa�PHWDEROK
a�WR��SDUDYGR[RQ�DMSRTDXPDY]ZQ�PHYJDQ�WH�NDL��PRYQRQ�DMOKTK
�WR�Q�&ULVWLDQZ
Q�THR�Q�HMSLERZYPHQRa���������WZ
Q�G��K-PHWHYUZQ�RL-�PH�Q�WR�Q�WZ
Q�GLZJPZ
Q�DMJZ
QD�SLVWZ
a�NDL��DMQGULNZ
a�GLKTOK��NRYWHa�WK�Q�SUR�a�D^SDQWDa�DX?TLa�DMSHODYPEDQRQ�SDUUKVLYDQ��R^VRL�GH��WD��WK
a�SLYVWHZa�QHQRVKNRYWHa�WD�a�\XFD�a�HMWXYJFDQRQ�NHFHL��PDVPHYQRL��DMVPHYQZa�SHUL��WK�Q�VIZ
Q�THUDSHLYDQ�H>VSHXGRQ��DMQWLERORX
QWHa�NDL��VZWKULYDa�GH[LD�Q�WRX�a�HMUUZPHYQRXa�DLMWRXY��PHQRL�WRYQ�WH�THR�Q�L^OHZQ�DXMWRL
a�JHQHYVTDL�NDTLNHWHXYRQWHa����������HL?WD�GH��NDL��RL-�JHQQDL
RL�WK
a�THRVHEHLYDa�DMTOKWDL��WK
a�HLMa�WD��PHYWDOOD�NDNRSDTHLYDa�HMOHXTHURXYPHQRL�HMSL��WD�a�DXMWZ
Q�HMVWHYOORQWR��JDX
URL�NDL��IDLGURL��GLD��SDYVKa�LMRYQWHa�SRYOHZa�HXMIURVXYQKa�WH�DMOHYNWRX�NDL��K`Q�RXMGH��ORYJZ��GXQDWR�Q�H-UPKQHX
VDL�SDUUKVLYDa�H>PSOHRL����������VWLYIK�G��RX?Q�SROXDYQTUZSD�NDWD��PHYVDa�OHZIRYURXa�NDL��DMJRUD�a�ZM�GDL
a�NDL��\DOPRL
a�WR�Q�THR�Q�DMQXPQRX
QWD�WD��WK
a�SRUHLYDa�K>QXHQ��NDL��WRX�a�PHWD��WLPZULYDa�DMSKQHVWDYWKa�PLNUZ
��SURYVTHQ�GHVPLYRXa�WZ
Q�SDWULYGZQ�DMSHOK��ODPHYQRXa�HL?GHa�D@Q�L-ODURL
a�NDL��JHJKTRYVL�SURVZYSRLa�WD�a�DXMWZ
Q�H-VWLYDa�DMSRODPEDYQRQWDa��Z-a�NDL��WRX�a�SURYWHURQ�NDT��K-PZ
Q�IRQZ
QWDa�WR��TDX
PD�SDUD��SD
VDQ�R-UZ
QWDa�HMOSLYGD��VXJFDLYUHLQ�WRL
a�JHJHQKPHYQRLa���������7DX
WD�G��RXMNHYT��RL_RYa�WH�IHYUHLQ�R-�WXYUDQQRa�PLVRYNDORa�NDL��SDYQWZQ�DMJDTZ
Q�HMSLYERXORa�X-SDYUFZQ��R`Q�H>IDPHQ�WZ
Q�HMS��DMQDWROK
a�D>UFHLQ�PHUZ
Q��RXMG��R^ORXa�HMSL��PK
QDa�H`[�WRX
WRQ�HMSLWHOHL
VTDL�WR�Q�WURYSRQ�KMQHYVFHWR��R^VD�G��RX?Q�SUR�a�DMQDWURSK�Q�WK
a�HLMUKYQKa�PKFDQZYPHQRa�SUZ
WRQ�PH�Q�HL>UJHLQ�K-PD
a�WK
a�HMQ�WRL
a�NRLPKWKULYRLa�VXQRYGRX�GLD��SURIDYVHZa�SHLUD
WDL��HL?WD
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�GLDY�WLQZQ�SRQKUZ
Q�DMQGUZ
Q�DXMWR�a�H-DXWZ
��NDT��K-PZ
Q�SUHV��EHXYHWDL��WRX�a��$QWLRFHYZQ�SROLYWDa�SDURUPKYVDa�HMSL��WR��PKGDPZ
a�WLQD�&ULVWLDQZ
Q�WK�Q�DXMWZ
Q�RLMNHL
Q�HMSLWUHYSHVTDL���������SDWULYGD�Z-a�HMQ�PHJLYVWK��GZUHD
��SDU��DXMWRX
�WXFHL
Q�DM[LZ
VDL��NDL��H-WHYURXa�GH��WDXMWR�Q�X-SREDOHL
Q�GLDSUDY[DVTDL��Z_Q�SDYQWZQ�DMUFKJR�a�HMS��DXMWK
a��$QWLRFHLYDa�HMSLIXYHWDL�4HRYWHNQRa��GHLQR�a�NDL��JRYKa�NDL��SRQKUR�a�DMQK�U�NDL��WK
a�SURVZQXPLYDa�DMOORYWULRa��HMGRYNHL�GH��ORJLVWHXYHLQ�WD��NDWD��WK�Q�SRYOLQ���������3OHL
VWD�G��RX?Q�RX_WRa�NDT��K-PZ
Q�VWUDWHXVDYPHQRa�NDL��SDYQWD�WURYSRQ�WRX�a�K-PHWHYURXa�Z^VSHU�WLQD�a�IZ
UDa�DMQRVLYRXa�HMN�PXFZ
Q�TKUHX
VDL�GLD��VSRXGK
a�SHSRLKPHYQRa�SDYQWD�WH�HMSL��GLDEROK
��NDL��NDWKJRULYD��WK
��NDT��K-PZ
Q�PHPKFDQKPHYQRa��NDL��TDQDYWRX�GH��DL>WLRa�PXULYRLa�R^VRLa�JHJRQZYa��WHOHXWZ
Q�HL>GZORYQ��������WL�'LR�a�)LOLYRX�PDJJDQHLYDLa�WLVL�Q�NDL��JRKWHLYDLa�L-GUXYHWDL��WHOHWDYa�WH�DMQDYJQRXa�DXMWZ
��NDL��PXKYVHLa�DMNDOOLHUKYWRXa�HM[DJLYVWRXa�WH�NDTDUPRX�a�HMSLQRKYVDa��PHYFUL�NDL��EDVLOHYZa�WK�Q�WHUDWHLYDQ�GL��Z_Q�HMGRYNHL�FUKVPZ
Q�HMSHGHLYNQXWR��NDL��GK��NDL����������RX_WRa�NRODNHLYD��WK
��NDT��K-GRQK�Q�WRX
�NUDWRX
QWRa�HMSHJHLYUHL�NDWD��&ULVWLDQZ
Q�WR�Q�GDLYPRQD�NDL��WR�Q�THR�Q�GK��NHOHX
VDLY�IKVLQ�X-SHURULYRXa�WK
a�SRYOHZa�NDL��WZ
Q�DMPIL��WK�Q�SRYOLQ�DMJUZ
Q�Z-a�D@Q�HMFTURX�a�DXMWZ
��&ULVWLDQRX�a�DMSHODYVDL���������7RXYWZ��GH��SUZYWZ��NDWD��JQZYPKQ�SUDY[DQWL�SDYQWHa�RL-�ORLSRL��WZ
Q�HMQ�WHYOHL�WD�a�X-SR��WK�Q�DXMWK�Q�DMUFK�Q�SRYOHLa�RLMNRX
QWHa�WK�Q�R-PRLYDQ�R-UPZ
QWDL�\K
IRQ�SRLKYVDVTDL��SURVILOH�a�HL?QDL�WRX
WR�EDVLOHL
�WZ
Q�NDW��HMSDUFLYDQ�K-JHPRYQZQ�VXQHZUDNRYWZQ�NDL��WRX
W��DXMWR��GLDSUDY[DVTDL�WRL
a�X-SKNRYRLa�X-SREHEOKNRYWZQ��������Z_Q�GK��NDL��DXMWZ
Q�WRL
a�\KILYVPDVLQ�GL��DMQWLJUDIK
a�DMVPHQHYVWDWD�HMSLQHXYVDQWRa�WRX
�WXUDYQQRX��DX?TLa�HM[�X-SDUFK
a�R-�NDT��K-PZ
Q�DMQHIOHYJHWR�GLZJPRYa��L-HUHL
a�GK
WD�NDWD��SRYOLQ�WZ
Q�[RDYQZQ�NDL��HMSL��WRXYWRLa�DMUFLHUHL
a�SUR�a�DXMWRX
�0D[LPLYQRX�RL-�PDYOLVWD�WDL
a�SROLWHLYDLa�GLDSUHY\DQWHa�NDL��GLD��SDVZ
Q�H>QGR[RL�JHQRYPHQRL�NDTLYVWDQWR��RL_a�NDL��SROOKY�WLa�HLMVKYJHWR�VSRXGK��SHUL��WK�Q�WZ
Q�THUDSHXRPHYQZQ�SUR�a�DXMWZ
Q�TUK�VNHLYDQ���������K-�JRX
Q�H>NWRSRa�WRX
�NUDWRX
QWRa�GHLVLGDLPRQLYD��VXQHORYQWL�IDYQDL��SDYQWDa�WRX�a�X-S��DXMWR�Q�D>UFRQWDYa�WH�NDL��DMUFRPHYQRXa
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�HLMa�WK�Q�DXMWRX
�FDYULQ�SDYQWD�SUDYWWHLQ�NDT��K-PZ
Q�HMQK
JHQ��WDXYWKQ�DXMWZ
��FDYULQ�PHJLYVWKQ�DMQT��Z_Q�HMQRYPL]RQ�SUR�a�DXMWRX
�WHXY[HVTDL�HXMHUJHVLZ
Q��DMQWLGZURXPHYQZQ��WR��NDT��K-PZ
Q�IRQD
Q�NDLY�WLQDa�HLMa�K-PD
a�NDLQRWHYUDa�NDNRKTHLYDa�HMQGHLYNQXVTDL���������3ODVDYPHQRL�GK
WD�3LODYWRX�NDL��WRX
�VZWK
URa�K-PZ
Q�X-SRPQKYPDWD�SDYVKa�H>PSOHD�NDWD��WRX
�&ULVWRX
�EODVIKPLYDa��JQZYPK��WRX
�PHLY]RQRa�HMSL��SD
VDQ�GLDSHYPSRQWDL�WK�Q�X-S��DXMWR�Q�DMUFK�Q�GLD��SURJUDPPDYWZQ�SDUDNHOHXRYPHQRL�NDWD��SDYQWD�WRYSRQ��DMJURXYa�WH�NDL��SRYOHLa��HMQ�HMNIDQHL
�WDX
WD�WRL
a�SD
VLQ�HMNTHL
QDL�WRL
a�WH�SDLVL��WRX�a�JUDPPDWRGLGDVNDYORXa�DMQWL��PDTKPDYWZQ�WDX
WD�PHOHWD
Q�NDL��GLD��PQKYPKa�NDWHYFHLQ�SDUDGL��GRYQDL���������Z_Q�WRX
WRQ�HMSLWHORXPHYQZQ�WR�Q�WURYSRQ��H^WHURa�VWUDWRSHGDYUFKa��R`Q�GRX
ND�w5ZPDL
RL�SURVDJRUHXYRXVLQ��DMQD��WK�Q�'DPDVNR�Q�WK
a�)RLQLYNKa�HMSLYUUKWDY�WLQD�JXQDLNDYULD�HM[�DMJRUD
a�DMQDYUSDVWD�SRLKYVDa��EDVDYQRXa�DXMWDL
a�HMSLTKYVHLQ�KMSHLYOHL��OHYJHLQ�HMJJUDYIZa�HMSDQDJNDY]ZQ��Z-a�GK��HL>KVDYQ�SRWH�&ULVWLDQDL��VXQHLGHL
HYQ�WH�DXMWRL
a�DMTHPLWRXUJLYDa�HMQ�DXMWRL
a�WH�WRL
a�NXULDNRL
a�SUDYWWHLQ�DXMWRX�a�WD��DMNRYODVWD�NDL��R^VD�D>OOD�OHYJHLQ�DXMWD�a�HMSL��GLDEROK
��WRX
�GRYJPDWRa�K>THOHQ��Z_Q�NDL��RX_WRa�HMQ�X-SRPQKYPDVLQ�WD�a�IZQD�a�HMQWHTHLYVDa�EDVLOHL
���������NRLQRX
WDL��NDL��GK��SURVWDY[DQWRa�HLMa�SDYQWD�WRYSRQ�NDL��SRYOLQ�NDL��WDX
WD�GKPRVLRX
WDL�WD��JUDYPPDWD����������$OO��R`�PH�Q�RXMN�HLMa�PDNUR�Q�DXMWRYFHLU�H-DXWRX
�JHJRQZ�a�R-�VWUDWDYUFKa�GLYNKQ�WLYQQXVLQ�WK
a�NDNRWURSLYDa��K-PZ
Q�G��DX?�IXJDL��SDYOLQ�DMQHNLQRX
QWR�NDL��GLZJPRL��FDOHSRL��WZ
Q�WH�NDWD��SDYVDa�HMSDUFLYDa�K-JRXPHYQZQ�DX?TLa�GHLQDL��NDT��K-PZ
Q�HMSDQDVWDYVHLa��Z-a�NDLY�WLQDa�D-ORYQWDa�WZ
Q�SHUL��WR�Q�THL
RQ�ORYJRQ�HMSLIDQZ
Q�DMSDUDLYWKWRQ�WK�Q�HMSL��TDQDYWZ��\K
IRQ�NDWDGHY[DVTDL��Z_Q�WUHL
a�HMQ��(PLYVK��SRYOHL�WK
a�)RLQLYNKa�&ULVWLDQRX�a�VID
a�R-PRORJKYVDQWHa��TKULYZQ�ERUD
��SDUDGLY��GRQWDL��HMSLYVNRSRa�K?Q�HMQ�WRXYWRLa�6LOEDQRYa��WK�Q�K-OLNLYDQ���������X-SHYUJKUZa��HMQ�R^ORLa�H>WHVLQ�WHVVDUDYNRQWD�WK�Q�OHLWRXUJLYDQ�GLKQXNZYa���������NDWD��GH��WR�Q�DXMWR�Q�FURYQRQ�NDL��3HYWURa�WZ
Q�NDW���$OH[DYQGUHLDQ�SDURLNLZ
Q�SURVWD�a�HMSLIDQHYVWDWD��THL
RQ
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�HMSLVNRYSZQ�FUK
PD�ELYRX�WH�DMUHWK
a�H^QHND�NDL��WK
a�WZ
Q�L-HUZ
Q�ORYJZQ�VXQDVNKYVHZa��HM[�RXMGHPLD
a�DMQDYUSDVWRa�JHJRQZ�a�DLMWLYDa��PKGHPLD
a�SURODERXYVKa�SURVGRNLYDa��DMTURYZa�RX^WZa�NDL��DMORYJZa��Z-a�D@Q�0D[LPLYQRX�SURVWDY[DQWRa��WK�Q�NHIDOK�Q�DMSRWHYPQHWDL��VX�Q�DXMWZ
��GH��NDL��WZ
Q�NDW��$L>JXSWRQ�HMSLVNRYSZQ�D>OORL�SOHLYRXa�WDXMWR�Q�X-SRPHYQRXVLQ���������/RXNLDQRYa�WH��DMQK�U�WD��SDYQWD�D>ULVWRa�ELYZ��WH�HMJNUDWHL
�NDL��WRL
a�L-HURL
a�PDTKYPDVLQ�VXJNHNURWKPHYQRa��WK
a�NDWD���$QWLRYFHLDQ�SDURL��NLYDa�SUHVEXYWHURa��DMFTHL�a�HMSL��WK
a�1LNRPKGHYZQ�SRYOHZa��H>QTD�WKQLNDX
WD�EDVLOHX�a�GLDWULYEZQ�HMWXYJFDQHQ��SDUDVFZYQ�WH�HMSL��WRX
�D>UFRQWRa�WK�Q�X-SH�U�K_a�SURL"VWDWR�GLGDVNDOLYDa�DMSRORJLYDQ��GHVPZWKULYZ��SDUDGRTHL�a�NWLYQQXWDL���������WRVDX
WD�GK
WD�HMQ�EUDFHL
�WZ
��PLVRNDYOZ��0D[LPLYQZ��NDT��K-PZ
Q�VXQHV��NHXYDVWR��Z-a�WRX
�SURWHYURX�GRNHL
Q�SROOZ
��FDOHSZYWHURQ�WRX
WRQ�K-PL
Q�HMSHJKJHYUTDL�GLZJPRYQ����������$QD��PHYVDa�JHY�WRL�WD�a�SRYOHLa��R`�PKGH��D>OORWHY�SRWH��\KILYVPDWD�SRYOHZQ�NDT��K-PZ
Q�NDL��EDVLOLNZ
Q�SUR�a�WDX
WD�GLDWDY[HZQ�DMQWLJUDIDL��VWKYODLa�HMQWHWXSZPHYQD�FDONDL
a�DMQZU��TRX
QWR��RL^�WH�SDL
GHa�DMQD��WD��GLGDVNDOHL
D��,KVRX
Q�NDL��3LODYWRQ�NDL��WD��HMI��X^EUHL�SODVTHYQWD�X-SRPQKYPDWD�GLD��VWRYPDWRa�NDWD��SD
VDQ�H>IHURQ�K-PHYUDQ���������HMQWDX
TDY�PRL�DMQDJNDL
RQ�HL?QDL�IDLYQHWDL�DXMWK�Q�GK��WDXYWKQ�WK�Q�HMQ�VWKYODLa�DMQDWHTHL
VDQ�WRX
�0D[LPLYQRX�JUDIK�Q�HMQWDY[DL��L^Q��R-PRX
�WK
a�WH�WRX
�DMQGUR�a�THRPLVHLYDa�K-�DMOD]Z�Q�NDL��X-SHUKYIDQRa�DXMTDYGHLD�IDQHUD��NDWDVWDLYK�NDL��WK
a�SDUD��SRYGDa�DXMWR�Q�PHWHOTRXYVKa�L-HUD
a�GLYNKa�K-�D>X!SQRa�NDWD��WZ
Q�DMVHEZ
Q�PLVRSRQKULYD��SUR�a�K_a�HMODTHL�a�RXMN�HLMa�PDNUR�Q�WDMQDQWLYD�SHUL��K-PZ
Q�HMERXOHXYVDWRY�WH�NDL��GL��HMJJUDYIZQ�QRYPZQ�HMGRJPDYWLVHQ���������$17,*5$)21�(50+1(,$6�7+6�0$;,0,128�3526�7$�.$4��+0:1�<+),60$7$�$17,*5$��)+6�$32�7+6�(1�785:,�67+/+6�0(7$��/+)4(,6+6�ÚÚÀ+GK�SRWH��K-�DMVTHQK�a�TUDVXYWKa�WK
a�DMQTUZSLYQKa�GLDQRLYDa�L>VFXVHQ�SD
VDQ�SODYQKa�DMPDXURYWKWD�NDL��R-PLYFOKQ�DMSRVHLVD�
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�PHYQK�NDL��DMQDVNHGDYVDVD��K^WLa�SUR��WRXYWRX�RXM�WRVRX
WRQ�WZ
Q�DMVHEZ
Q�R^VRQ�WZ
Q�DMTOLYZQ�DMQTUZYSZQ�WD�a�DLMVTKYVHLa�RMOHTULYZ��DMJQRLYDa�VNRYWZ��HMQHLOKTHLYVDa�HMSROLRYUNHL��HMSLJQZ
QDL�Z-a�WK
����������WZ
Q�DMTDQDYWZQ�THZ
Q�ILODJDYTZ��SURQRLYD��GLRLNHL
WDL�NDL��VWDTHURSRLHL
WDL���������R^SHU�SUD
JPD�D>SLVWRYQ�HMVWLQ�HLMSHL
Q�R^SZa�NHFDULVPHYQRQ�R^SZa�WH�K^GLVWRQ�NDL��SURVILOH�a�K-PL
Q�JHYJRQHQ�Z-a�PHYJLVWRQ�GHL
JPD�WK
a�THRILORX
a�X-PZ
Q�SURDLUHY��VHZa�GHGZNHYQDL��R-SRYWH�NDL��SUR��WRXYWRX�RXMGHQL��D>JQZVWRQ�K?Q�R-SRLYDa�SDUDWKUKYVHZa�NDL��THRVHEHLYDa�SUR�a�WRX�a�DMTDQDYWRXa�THRX�a�HMWXJFDYQHWH�R>QWHa��RL_a�RXM�\LOZ
Q�NDL��X-SRNHYQZQ�U-KPDYWZQ�SLYVWLa��DMOOD��VXQHFK
�NDL��SDUDYGR[D�H>UJZQ�HMSLVKYPZQ�JQZULY��]HWDL���������GLRYSHU�HMSD[LYZa�K-�X-PHWHYUD�SRYOLa�THZ
Q�DMTDQDYWZQ�IRYERQ�L^GUXPDY�WH�NDL��RLMNKWKYULRQ�HMSLNDORL
WR��SROORL
a�JRX
Q�SDUDGHLYJPDVLQ�NDWDIDLYQHWDL�WK
��WZ
Q�RXMUDQLYZQ�THZ
Q�DXMWK�Q�HMSLGKPLYD��DMQTHL
Q���������LMGRX��WRLYQXQ�K-�X-PHWHYUD�SRYOLa�SDYQWZQ�WZ
Q�LMGLYD��GLDIHURYQWZQ�DXMWK
a�DMPHOKYVDVD�NDL��WD�a�SURYWHURQ�WZ
Q�X-SH�U�DXMWK
a�SUDJPDYWZQ�GHKYVHLa�SDULGRX
VD��R^WH�SDYOLQ�K>�VTHWR�WRX�a�WK
a�HMSDUDYWRX�PDWDLRYWKWRa�JHJRQRYWDa�H^USHLQ�D>UFHVTDL�NDL��Z^VSHU�DMPHOKTHL
VDQ�NDL��NHNRLPKPHYQKQ�SXUD�Q�DMQD]ZSXURXPHYQZQ�WZ
Q�SXUVZ
Q�PHJLYVWDa�SXUNDL!D�a�DMQDSOK��URX
VDQ��HXMTHYZa�SUR�a�WK�Q�K-PHWHYUDQ�HXMVHYEHLDQ��Z^VSHU�SUR�a�PKWURYSROLQ�SDVZ
Q�THRVHEHLZ
Q��FZULYa�WLQRa�PHOOKYVHZa�NDWHYIXJHQ��L>DVLYQ�WLQD�NDL��ERKYTHLDQ�DMSDLWRX
VD���������K^QWLQD�GLDYQRLDQ�VZWKULZYGK�GLD��WK�Q�SLYVWLQ�WK
a�X-PHWHYUDa�THRVHEHLYDa�WRX�a�THRX�a�X-PL
Q�HMPEHEOKNHYQDL�GK
ORYQ�HMVWLQ��HMNHL
QRa�WRLJD��URX
Q��HMNHL
QRa�R-�X^\LVWRa�NDL��PHYJLVWRa�=HXYa��R-�SURNDTKYPHQRa�WK
a�ODPSURWDYWKa�X-PZ
Q�SRYOHZa��R-�WRX�a�SDWUZY�RXa�X-PZ
Q�THRX�a�NDL��JXQDL
NDa�NDL��WHYNQD�NDL��H-VWLYDQ�NDL��RL>NRXa�DMSR��SDYVKa�RMOHTULYRX�ITRUD
a�U-XRYPHQRa��WDL
a�X-PHWHYUDLa�\XFDL
a�WR��VZWKYULRQ�HMQHYSQHXVHQ�ERXYOKPD��HMSLGHLNQX�a�NDL��HMPIDLYQZQ�R^SZa�HM[DLYUHWRYQ�HMVWLQ�NDL��ODPSUR�Q�NDL��VZWKULZ
GHa�PHWD����������WRX
�RMIHLORPHYQRX�VHEDYVPDWRa�WK
��TUK�VNHLYD��NDL��WDL
a�L-HUR�
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�TUK�VNHLYDLa�WZ
Q�DMTDQDYWZQ�THZ
Q�SURVLHYQDL���������WLYa�JD�U�RX^WZa�DMQRYKWRa�K@�QRX
�SDQWR�a�DMOORYWULRa�HX-UHTK
QDL�GXYQDWDL��R`a�RXMN�DL>VTHWDL�WK
��ILODJDYTZ��WZ
Q�THZ
Q�VSRXGK
��VXPEDLYQHLQ��������PKYWH�WK�Q�JK
Q�WD��SDUDGLGRYPHQD�DXMWK
��VSHYUPDWD�DMUQHL
VTDL�WK�Q�WZ
Q�JHZUJZ
Q�HMOSLYGD�NHQK
��SURVGRNLYD��VIDYOORXVDQ��PKG��DX?�DMVHERX
a�SROHYPRX�SURYVR\LQ�DMQHSLNZOXYWZa�HMSL��JK
a�VWKULY]HVTDL�NDL��ITDUHLYVKa�WK
a�WRX
�RXMUDQRX
�HXMNUDVLYDa�DXMFPZ
QWD�WD��VZYPDWD�SUR�a�TDYQDWRQ�NDWDVXYUHVTDL��PKGH��PK�Q�DMPHYWUZQ�DMQHYPZQ�SQHXYPDVL�WK�Q�TDYODVVDQ�NXPDLYQRXVDQ���������NRUXIRX
VTDL��PKGHY�JH�NDWDLJLYGDa�DMSURVGRNKYWRXa�NDWDU��UKJQXPHYQDa�RMOHYTULRQ�FHLPZ
QD�HMSHJHLYUHLQ��H>WL�WRLYQXQ�PKGH��WK�Q�WURIR�Q�D-SDYQWZQ�NDL��PKWHYUD�JK
Q�DMSR��WZ
Q�NDWZWDYWZ�ODJRYQZQ�H-DXWK
a�HMQ�IREHUZ
��WURYPZ��NDWDGXRPHYQKQ�PKGHY�JH�WD��HMSLNHLYPHQD�R>UK�FDVPDYWZQ�JLQRPHYQZQ�NDWDOXYHVTDL��D^SHU�SDYQWD�NDL��WRXYWZQ�H>WL�SROOZ
��FDOHSZYWHUD�NDND��SUR��WRXYWRX�SROODYNLa�JHJRQHYQDL�RXMGHL�a�DMJQRHL
���������NDL��WDX
WD�VXYPSDQWD�GLD��WK�Q�RMOHYTULRQ�SODYQKQ�WK
a�X-SRNHYQRX�PDWDLRYWKWRa�WZ
Q�DMTHPLYWZQ�HMNHLYQZQ�DMQTUZYSZQ�HMJLYQHWR��K-QLYND�NDWD��WD�a�\XFD�a�DXMWZ
Q�HMSHSRYOD]HQ�NDL��VFHGR�Q�HLMSHL
Q�WD��SDQWDFRX
�WK
a�RLMNRXPHYQKa�DLMVFXYQDLa�HMSLYH]HQ�ÚÚ���������WRXYWRLa�PHT��H^WHUD�HMSLOHYJHL��ÚÚHMIRUDYWZVDQ�HMQ�WRL
a�SODWHYVLQ�K>GK�SHGLYRLa�DMQTRX
QWD�WD��OKYL!D�NDL��WRL
a�DMVWDYFXVLQ�HMSLNXPDLYQRQWD�NDL��WRX�a�OHLPZ
QDa�GL��HXMRPEULYDQ�IXDL
a�NDL��D>QTHVLQ�ODPSRPHYQRXa�NDL��WK�Q�WRX
�DMHYURa�NDWDYVWDVLQ�HX>NUDWRYQ�WH�NDL��SUDRWDYWKQ�DMSRGRTHL
VDQ����������FDLUHYWZVDQ�ORLSR�Q�D^SDQWHa�GLD��WK
a�K-PHWHYUDa�HXMVHEHLYDa�L-HURXUJLYDa�WH�NDL��WLPK
a�WK
a�WRX
�GXQDWZWDYWRX�NDL��VWHUURWDYWRX�DMHYURa�HM[HXPHQLVTHLYVKa�NDL��GLD��WRX
WR�WK
a�HXMGLQRWDYWKa�HLMUKYQKa�EHEDLYZa�PHT��K-VXFLYDa�DMSRODXYRQWHa�K-GXQHYVTZVDQ��NDL��R^VRL�WK
a�WXIOK
a�HMNHLYQKa�SODYQKa�NDL��SHULRYGRX�SDQWDYSDVLQ�ZMIHOKTHYQWHa�HLMa�RMUTK�Q�NDL��NDOOLYVWKQ�GLDYQRLDQ�HMSDQK
OTRQ��PHL]RYQZa�PH�Q�RX?Q�FDLUHYWZVDQ�Z-a�D@Q�HMN�FHLPZ
QRa�DMSURV��GRNKYWRX�K@�QRYVRX�EDUHLYDa�DMSRVSDVTHYQWHa�NDL��K-GHL
DQ�HLMa�WRXMSLR�Q�]ZK
a�DMSRYODXVLQ�NDUSZVDYPHQRL�
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���������HLM�GH��WK
��HMSDUDYWZ��DXMWZ
Q�PDWDLRYWKWL�HMSLPHYQRLHQ��SROOZ
��SRYUUZTHQ�WK
a�X-PHWHYUDa�SRYOHZa�NDL��SHULFZYURX��NDTZ�a�KM[LZYVDWH��DMSRFZULV��THYQWHa�HM[HODTKYWZVDQ��L^Q��RX^WZa�NDW��DMNRORXTLYDQ�WK
a�DM[LHSDLYQRX�X-PZ
Q�SHUL��WRX
WR�VSRXGK
a�SDQWR�a�PLDYVPDWRa�NDL��DMVHEHLYDa�DMSRFZULVTHL
VD�K-�X-PHWHYUD�SRYOLa�NDL��WK�Q�H>PIXWRQ�DXMWK
��SURYTHVLQ�PHWD��WRX
�RMIHLORPHYQRX�VHEDYVPDWRa�WDL
a�WZ
Q�DMTDQDYWZQ�THZ
Q�L-HURXUJLYDLa�X-SDNRXYRL����������L^QD�GH��HLMGK
WH�R^VZ��SURVILOK�a�K-PL
Q�JHYJRQHQ�K-�SHUL��WRXYWRX�DM[LYZVLa�X-PZ
Q��NDL��FZUL�a�\KILVPDYWZQ�NDL��FZUL�a�GHKYVHZa�DXMTDLUHYWZ��ERXOKYVHL�K-�K-PHWHYUD�SURTXPRWDYWK�ILODJDTLYDa�\XFK��HMSLWUHY��SRPHQ�WK
��X-PHWHYUD��NDTRVLZYVHL�R-SRLYDQ�G��D@Q�ERXOKTK
WH�PHJD��ORGZUHD�Q�DMQWL��WDXYWKa�X-PZ
Q�WK
a�ILORTHYRX�SURTHYVHZa�DLMWK
VDL����������NDL��K>GK�PH�Q�WRX
WR�SRLHL
Q�NDL��ODEHL
Q�DM[LZYVDWH��WHXY[HVTH�JD�U�DXMWK
a�FZULYa�WLQRa�X-SHUTHYVHZa��K^WLa�SDUD��VFHTHL
VD�WK
��X-PHWHYUD��SRYOHL�HLMa�D^SDQWD�WR�Q�DLMZ
QD�WK
a�SHUL��WRX�a�DMTDQDYWRXa�THRX�a�ILORTHYRX�HXMVHEHLYDa�SDUHY[HL�PDUWXULYDQ��WRX
�GH��X-PD
a�DM[LYZQ�HMSDYTOZQ�WHWXFKNHYQDL�SDUD��WK
a�K-PHWHYUDa�ILODJDTLYDa�WDXYWKa�X-PZ
Q�H^QHNHQ�WK
a�WRX
�ELYRX�SURDLUHYVHZa�XL-RL
a�WH�NDL��HMNJRYQRLa�X-PHWHYURLa�HMSLGHLFTKYVHWDL�ÚÚ���������7DX
WD�GK��NDT��K-PZ
Q�NDWD��SD
VDQ�HMSDUFLYDQ�DMQHVWK��OLYWHXWR��SDYVKa�HMOSLYGRa��WR��JRX
Q�HMS��DMQTUZYSRLa��DMJDTK
a�WD��NDT��K-PD
a�DMSRNOHLYRQWD��Z-a�NDW��DXMWR��GK��WR��THL
RQ�HMNHL
QR�ORYJLRQ��HLM�GXQDWRYQ��HMSL��WRXYWRLa�NDL��WRX�a�HMNOHNWRX�a�DXMWRX�a�VNDQGDOLY]HVTDL����������K>GK�JHY�WRL�VFHGR�Q�WK
a�SDUD��WRL
a�SOHLYVWRLa�DMSR\XFRXYVKa�SURVGRNLYDa��DMTURYZa��NDT��R-GR�Q�H>WL�WK�Q�SRUHLYDQ�H>Q�WLVLQ�FZYUDLa�GLDQXRYQWZQ�WZ
Q�WK�Q�SURNHLPHYQKQ�NDT��K-PZ
Q�JUDIK�Q�GLDNRQRXPHYQZQ��R-�WK
a�LMGLYDa�HMNNOKVLYDa�X-SHYUPDFRa�THR�a�PRYQRQ�RXMFL��WK�Q�WRX
�WXUDYQQRX�NDT��K-PZ
Q�HMSLVWRPLY]ZQ�PHJDODXFLYDQ��WK�Q�X-SH�U�K-PZ
Q�RXMUDYQLRQ�VXPPDFLYDQ�HMSHGHLYNQXWR���������2L-�PH�Q�RX?Q�HM[�H>TRXa�R>PEURL�WH�NDL��X-HWRL��FHLPDGLYRX�WK
a�Z^UDa�X-SDUFRXYVKa�WK�Q�HMSL��JK
a�DMQHL
FRQ�VXQKYTK�IRUDYQ��OLPR�a
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�G��DMGRYNKWRa�HMSLVNKYSWHL�NDL��ORLPR�a�HMSL��WRXYWZ��NDLY�WLQRa�H-WHYURX�QRVKYPDWRV�H^ONRa�GH��K?Q�IHUZQXYPZa�WRX
�SXUZYGRXa�H^QHNHQ�D>QTUD[�SURVDJRUHXRYPHQRQ�HMSLIRUDY��R`�NDL��NDT��R^OZQ�PH�Q�H^USRQ�WZ
Q�VZPDYWZQ�VIDOHURX�a�HMQHSRLYHL�WRL
a�SHSRQTRYVL�NLQGXYQRXa��RXM�PK�Q�DMOOD��NDL��NDWD��WZ
Q�RMITDOPZ
Q�GLDIHURYQWZa�HMSL��SOHL
VWRQ�JLQRYPHQRQ�PXULYRXa�R^VRXa�D>QGUDa�D^PD�JXQDL[L�Q�NDL��SDLVL�Q�SKURX�a�DMSHLUJDY]HWR���������WRXYWRLa�SURVHSDQLYVWDWDL�WZ
��WXUDYQQZ��R-�SUR�a��$UPHQLYRXa�SRYOHPRa��D>QGUDa�HM[�DMUFDLYRX�ILYORXa�WH�NDL��VXPPDYFRXa�w5ZPDLYZQ��RX`a�NDL��DXMWRX�a�&ULVWLDQRX�a�R>QWDa�NDL��WK�Q�HLMa�WR��THL
RQ�HXMVHYEHLDQ�GLD��VSRXGK
a�SRLRXPHYQRXa�R-�THRPLVK�a�HLMGZYORLa�TXYHLQ�NDL��GDLYPRVLQ�HMSDQDJNDYVDL�SHSHLUDPHYQRa��HMFTURX�a�DMQWL��ILYOZQ�NDL��SROHPLYRXa�DMQWL��VXPPDYFZQ�NDWHVWKYVDWR���������DMTURYZa�GK��WDX
WD�SDYQWD�X-I��H^QD�NDL��WR�Q�DXMWR�Q�VXUUHXYVDQWD�NDLURYQ��WK
a�WRX
�WXUDYQQRX�TUDVXYWKWRa�WK�Q�NDWD��WRX
�THLYRX�PHJDODXFLYDQ�GLKYOHJ[HQ��R^WL�GK��WK
a�SHUL��WD��HL>GZOD�DXMWRX
�VSRXGK
a�NDL��WK
a�NDT��K-PZ
Q�H^QHND�SROLRUNLYDa�PK��OLPR�Q�PKGH��ORLPR�Q�PKGH��PK�Q�SRYOHPRQ�HMSL��WZ
Q�DXMWRX
�VXPEK
QDL�NDLUZ
Q�HMTUDVXYQHWR��WDX
WD�G��RX?Q�R-PRX
�NDL��NDWD��WR��DXMWR��HMSHOTRYQWD��NDL��WK
a�DXMWRX
�NDWDVWURIK
a�SHULHLOKYIHL�WD��SURRLYPLD���������DXMWR�a�PH�Q�RX?Q�SHUL��WR�Q�SUR�a��$UPHQLYRXa�SRYOHPRQ�D^PD�WRL
a�DXMWRX
�VWUDWRSHYGRLa�NDWHSRQHL
WR��WRX�a�GH��ORLSRX�a�WZ
Q�WD�a�X-S��DXMWR�Q�SRYOHLa�RLMNRXYQWZQ�GHLQZ
a�R-�OLPRYa�WH�D^PD�NDL��R-�ORLPR�a�NDWHWUXFHYWKQ��Z-a�H-QR�a�PHYWURX�SXUZ
Q�GLVFLOLYDa�NDL��SHQWDNRVLYDa��$WWLND�a�DMQWLNDWDOODYWWHVTDL���������PXULYRL�PH�Q�RX?Q�HMWXYJFDQRQ�RL-�NDWD��SRYOHLa�TQKY�VNRQWHa��SOHLYRXa�GH��WRXYWZQ�RL-�NDW��DMJURXYa�WH�NDL��NZYPDa��Z-a�K>GK�NDL��WD�a�SDYODL�WZ
Q�DMJURLYNZQ�SROXDYQGURXa�DMSRJUDID�a�PLNURX
�GHL
Q�SDQWHOK
�SDTHL
Q�HM[DYOHL\LQ��DMTURYZa�VFHGR�Q�D-SDYQWZQ�HMQGHLYD��WURIK
a�NDL��ORLPZYGHL�QRYVZ��GLHITDUPHYQZQ���������WLQH�a�PH�Q�RX?Q�WD��H-DXWZ
Q�ILYOWDWD�EUDFXWDYWKa�WURIK
a�WRL
a�HXMSRUZWHYURLa�DMSHPSROD
Q�KM[LYRXQ��D>OORL�GH��WD�a�NWKYVHLa�NDWD��EUDFX��GLDSL��SUDYVNRQWHa�HLMa�HMVFDYWKQ�HMQGHLYDa�DMSRULYDQ�K>ODXQRQ��K>GK�GHY
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�WLQHa�VPLNUD��FRYUWRX�GLDPDVZYPHQRL�VSDUDYJPDWD�NDLY�WLQDa�DMQHYGKQ�ITRURSRLRX�a�HMVTLYRQWHa�SRYDa��WK�Q�WZ
Q�VZPDYWZQ�H^[LQ�OXPDLQRYPHQRL�GLZYOOXQWR���������NDL��JXQDLYZQ�GH��WZ
Q�NDWD��SRYOHLa�HXMJHQLYGZQ�WLQH�a�HLMa�DMQDLYVFXQWRQ�DMQDYJNKQ�SUR�a�WK
a�DMSRULYDa�HMODTHL
VDL��PHWDLWHL
Q�HMSL��WZ
Q�DMJRUZ
Q�SURHOKOXYTHVDQ��WK
a�SDYODL�HMOHXTHULYRX�WURIK
a�X-SRYGHLJPD�GLD��WK
a�SHUL��WR��SURYVZSRQ�DLMGRX
a�NDL��WK
a�DMPIL��WK�Q�SHULEROK�Q�NRVPLRYWKWRa�X-SRIDLYQRXVDL���������NDL��RL`�PH�Q�DMSHVNOKNRYWHa�Z^VSHU�HL>GZOD�QHNUD��Z_GH�NDMNHL
VH�\XFRUUDJRX
QWHa�HMQVHLRYPHQRLY�WH�NDL��SHULROLVTDLYQRQWHa�X-S��DMGXQDPLYDa�WRX
�VWK
QDL�NDWHYSLSWRQ�HMQ�PHYVDLa�WH�SODWHLYDLa�SUKQHL
a�K-SOZPHYQRL�RMUHY[DL�VILYVLQ�PLNUR�Q�WUXYIRa�D>UWRX�NDWKQWLERYORXQ�NDL��WK�Q�\XFK�Q�SUR�a�HMVFDYWDLa�H>FRQWHa�DMQD��SQRDL
a�SHLQK
Q�HMSHERYZQ��SUR�a�PRYQKQ�WDXYWKQ�WK�Q�RMGXQKURWDYWKQ�IZQK�Q�HXMVTHQHL
a�NDTLVWDYPHQRL���������RL`�GH��WK�Q�SOKTX�Q�WZ
Q�DLMWRXYQWZQ�NDWDSOKWWRYPHQRL��R^VRL�WZ
Q�HXMSRUZWHYUZQ�HMGRYNRXQ�HL?QDL��PHWD��WR��PXULYD�SDUDVFHL
Q�HLMa�DMSKQK
�ORLSR�Q�NDL��D>WHJNWRQ�HMFZYURXQ�GLDYTHVLQ��WD��DXMWD��WRL
a�DLMWRX
VLQ�R^VRQ�RX>SZ�NDL��DXMWRL��SHLYVHVTDL�SURVGRNZ
QWHa��Z^VW��K>GK�NDWD��PHYVDa�DMJRUD�a�NDL��VWHQZSRX�a�QHNUD��NDL��JXPQD��VZYPDWD�HMI��K-PHYUDLa�SOHLYRVLQ�D>WDID�GLHUULPPHYQD�THYDQ�WRL
a�R-UZ
VLQ�RLMNWURWDYWKQ�SDUHYFHLQ����������K>GK�JHY�WRL�NDL��NXQZ
Q�WLQHa�HMJLYQRQWR�ERUDY��GL��K`Q�PDYOLVWD�DLMWLYDQ�RL-�]Z
QWHa�HMSL��WK�Q�NXQRNWRQLYDQ�HMWUDYSRQWR�GHYHL�WRX
�PK��OXVVKYVDQWDa�DMQTUZSR��IDJLYDQ�HMUJDYVDVTDL����������RXMF�K^NLVWD�GH��NDL��R-�ORLPR�a�SDYQWDa�RL>NRXa�HMSHERYVNHWR��PDYOLVWD�G��RX`a�R-�OLPR�a�GLD��WR��HXMSRUHL
Q�WURIZ
Q�RXMF�RL_RYa�WH�K?Q�HMNWUL
\DL��RL-�JRX
Q�HMQ�SHULRXVLYDLa��D>UFRQWHa�NDL��K-JHPRYQHa�NDL��PXULYRL�WZ
Q�HMQ�WHYOHL��Z^VSHU�HMSLYWKGHa�WK
��ORLPZYGHL�QRYVZ��SUR�a�WRX
�OLPRX
�NDWDOHOHLPPHYQRL����������RM[HL
DQ�NDL��ZMNXWDYWKQ�X-SHYPHQRQ�WHOHXWKYQ��SDYQWD�G��RX?Q�RLMPZJZ
Q�K?Q�DMQDYSOHD��NDWD��SDYQWDa�WH�VWHQZSRX�a�DMJRUDYa�WH�NDL��SODWHLYDa�RXMG��K?Q�D>OOR�WL�THZUHL
Q�K@�TUKYQRXa�PHWD��WZ
Q�VXQKYTZQ�DXMWRL
a�DXMOZ
Q�WH�NDL��NWXYSZQ�
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���������WRX
WRQ�GK��WR�Q�WURYSRQ�GXVL�Q�R^SORLa�WRL
a�SURGHGKOZPHYQRLa�ORLPRX
�WH�R-PRX
�NDL��OLPRX
�VWUDWHXYVDa��R^ODa�R-�TDYQDWRa�HMQ�RMOLYJZ��JHQHD�a�HMQHPKYTK��Z-a�R-UD
Q�K>GK�GXHL
Q�NDL��WULZ
Q�VZYPDWD�QHNUZ
Q�X-SR��PLYDQ�HMNIRUD�Q�SURNRPL]RYPHQD����������WRLDX
WD�WK
a�0D[LPLYQRX�PHJDODXFLYDa�NDL��WZ
Q�NDWD��SRYOHLa�NDT��K-PZ
Q�\KILVPDYWZQ�WD��HMSLYFHLUD�K?Q��R^WH�NDL��WK
a�&ULVWLDQZ
Q�SHUL��SDYQWD�VSRXGK
a�WH�NDL��HXMVHEHLYDa�SD
VLQ�H>TQHVLQ�GLDYGKOD�NDWHYVWK�WD��WHNPKYULD����������PRYQRL�JRX
Q�HMQ�WKOLNDXYWK��NDNZ
Q�SHULVWDYVHL�WR��VXPSDTH�a�NDL��ILODYQTUZSRQ�H>UJRLa�DXMWRL
a�HMSLGHLNQXYPHQRL��GLD��SDYVKa�K-PHYUDa�RL`�PH�Q�WK
��WZ
Q�TQK�VNRYQWZQ��PXULDYGHa�G��K?VDQ�RL_a�RX>WLa�K?Q�R-�HMSLPHOKVRY��PHQRV��NKGHLYD��WH�NDL��WDIK
��SURVHNDUWHYURXQ��RL`�GH��WZ
Q�DMQD��SD
VDQ�WK�Q�SRYOLQ�SUR�a�WRX
�OLPRX
�NDWDWUXFRPHYQZQ�WK�Q�SOKTX�Q�X-SR��PLYDQ�VXYQD[LQ�DMTURLY]RQWHa�D>UWRXa�GLHYQHPRQ�WRL
a�SD
VLQ��Z-a�SHULERYKWRQ�HLMa�SDYQWDa�DMQTUZYSRXa�NDWDVWK
QDL�WR��SUD
JPD�THRYQ�WH�WZ
Q�&ULVWLDQZ
Q�GR[DY]HLQ�HXMVHEHL
a�WH�NDL�����������PRYQRXa�THRVHEHL
a�WRXYWRXa�DMOKTZ
a�SUR�a�DXMWZ
Q�HMOHJFTHYQWDa�WZ
Q�SUDJPDYWZQ�R-PRORJHL
Q����������HMI��RL_a�WRX
WRQ�HMSLWHORX��PHYQRLa�WR�Q�WURYSRQ�R-�PHYJDa�NDL��RXMUDYQLRa�&ULVWLDQZ
Q�X-SHYUPD��FRa�THR�a�WK�Q�NDWD��SDYQWZQ�DMQTUZYSZQ�GLD��WZ
Q�GHGKOZPHYQZQ�HMSLGHL[DYPHQRa�DMSHLOK�Q�NDL��DMJDQDYNWKVLQ�DMQT��Z_Q�HLMa�K-PD
a�X-SHUEDOORYQWZa�HMQHGHLY[DQWR��WK�Q�HXMPHQK
�NDL��IDLGUD�Q�WK
a�DXMWRX
�SHUL��K-PD
a�SURQRLYDa�DX?TLa�K-PL
Q�DXMJK�Q�DMSHGLYGRX��Z-a�HMQ�EDTHL
�VNRYWZ��SDUDGR[RYWDWD�IZ
a�K-PL
Q�HM[�DXMWRX
�NDWD��ODYPSZQ�HLMUKYQKa�HMNIDQHYa�WH�WRL
a�SD
VLQ�NDTLVWD�a�THR�Q�DXMWR�Q�WZ
Q�NDT��K-PD
a�HMSLYVNRSRQ�GLD��SDQWR�a�JHJRQHYQDL�SUDJPDYWZQ�����������PDVWLY]RQWD�PH�Q�NDL��GLD��WZ
Q�SHULVWDYVHZQ�NDWD��NDLUR�Q�HMSLVWUHYIRQWD�WR�Q�DXMWRX
�ODR�Q�SDYOLQ�W��DX?�PHWD��WK�Q�DXMWDYUNK�SDLGHLYDQ�L^OHZ�NDL��HXMPHQK
�WRL
a�HLMa�DXMWR�Q�WD�a�HMOSLYGDa�H>FRXVLQ�DMQDIDLQRYPHQRQ���������2X^WZ�GK
WD�.ZQVWDQWLYQRX��R`Q�EDVLOHYD�HMN�EDVLOHYZa�HXMVHEK
�WH�HM[�HXMVHEHVWDYWRX�NDL��SDYQWD�VZIURQHVWDYWRX
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�JHJRQHYQDL�SURHLUKYNDPHQ��SUR�a�WRX
�SDPEDVLOHYZa�THRX
�WH�WZ
Q�R^OZQ�NDL��VZWK
URa�NDWD��WZ
Q�GXVVHEHVWDYWZQ�WXUDYQQZQ�DMQHJKJHUPHYQRX�SROHYPRX�WH�QRYPZ��SDUDWD[DPHYQRX��THRX
�VXPPDFRX
QWRa�DXMWZ
��SDUDGR[RYWDWD��SLYSWHL�PH�Q�HMSL��w5ZYPKa�X-SR��.ZQVWDQWL
QRQ�0D[HYQWLRa��R-�G��HMS��DMQDWROK
a�RXM�SROX�Q�HMSL]KYVDa�HMNHLYQZ��FURYQRQ��DLMVFLYVWZ��NDL��DXMWR�a�X-SR��/LNLYQQLRQ�RX>SZ�PDQHYQWD�WRYWH�NDWDVWUHYIHL�TDQDYWZ����������SURYWHURYa�JH�PK�Q�R-�NDL��WLPK
��NDL��WDY[HL�WK
a�EDVLOHLYDa�SUZ
WRa�.ZQVWDQWL
QRa�WZ
Q�HMSL��w5ZYPKa�NDWDWXUDQQRXPHYQZQ�IHLGZ��ODEZYQ��THR�Q�WR�Q�RXMUDYQLRQ�WRYQ�WH�WRXYWRX�ORYJRQ��DXMWR�Q�GK��WR�Q�SDYQWZQ�VZWK
UD��,KVRX
Q�&ULVWRYQ��VXYPPDFRQ�GL��HXMFZ
Q�HMSLNDOHVDYPHQRa��SURYHLVLQ�SDQVWUDWLD
���w5ZPDLYRLa�WD��WK
a�HMN�SURJRYQZQ�HMOHXTHULYDa�SURPQZYPHQRa���������0D[HQWLYRX�GK
WD�PD
OORQ�WDL
a�NDWD��JRKWHLYDQ�PKFDQDL
a�K@�WK
��WZ
Q�X-SKNRYZQ�HMSLTDUVRX
QWRa�HXMQRLYD���SURHOTHL
Q�JH�PK�Q�RXMG��R^VRQ�SXOZ
Q�WRX
�D>VWHRa�HMSLWROPZ
QWRa��R-SOLWZ
Q�G��DMQKULYTPZ��SOKYTHL�NDL��VWUDWRSHYGZQ�ORYFRLa�PXULYRLa�SDYQWD�WRYSRQ�NDL��FZYUDQ�NDL��SRYOLQ��R^VK�WLa�HMQ�NXYNOZ��WK
a�w5ZPDLYZQ�NDL���,WDOLYDa�D-SDYVKa�X-S��DXMWZ
��GHGRXYOZWR��IUD[DPHYQRX��R-�WK
a�HMN�THRX
�VXPPDFLYDa�DMQKPPHYQRa�EDVLOHX�a�HMSLZ�Q�SUZYWK��NDL��GHXWHYUD��NDL��WULYWK��WRX
�WXUDYQQRX�SDUDWDY[HL�HX?�PDYOD�WH�SDYVDa�H-OZYQ��SURYHLVLQ�HMSL��SOHL
VWRQ���������R^VRQ�WK
a��,WDOLYDa�K>GK�WH�DXMWK
a�w5ZYPKa�D>JFLVWD�K?Q���������HL?T��Z-a�PK��WRX
�WXUDYQQRX�FDYULQ�w5ZPDLYRLa�SROHPHL
Q�DMQDJNDY]RLWR��THR�a�DXMWR�a�GHVPRL
a�WLVLQ�Z^VSHU�WR�Q�WXYUDQQRQ�SRUUZWDYWZ�SXOZ
Q�HM[HYONHL�NDL��WD��SDYODL�GK��NDWD��DMVHEZ
Q�Z-a�HMQ�PXYTRX�ORYJZ��SDUD��WRL
a�SOHLYVWRLa�DMSLVWRXYPHQD��SLVWDY�JH�PK�Q�SLVWRL
a�HMQ�L-HUDL
a�ELYEORLa�HMVWKOLWHXPHYQD��DXMWK
��HMQDUJHLYD��SD
VLQ�D-SOZ
a�HLMSHL
Q��SLVWRL
a�NDL��DMSLYVWRLa��RMITDOPRL
a�WD��SDUDYGR[D�SDUHLOKIRYVLQ��HMSLVWZYVDWR���������Z^VSHU�JRX
Q�HMS��DXMWRX
�0ZXVHYZa�NDL��WRX
�SDYODL�THRVHERX
a�w(EUDLYZQ�JHYQRXa�D^UPDWD�)DUDZ��NDL��WK�Q�GXYQDPLQ�DXMWRX
�H>UUL\HQ�HLMa�TDYODV��VDQ��HMSLOHYNWRXa�DMQDEDYWDa�WULVWDYWDa��NDWHSRYTKVDQ�HMQ�TDODYVVK��HMUXTUD
���SRYQWRa�HMNDYOX\HQ�DXMWRXYa��NDWD�
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�WD��DXMWD��GK��NDL��0D[HYQWLRa�RL^�WH�DMPI��DXMWR�Q�R-SOL
WDL�NDL��GRUXIRYURL�H>GXVDQ�HLMa�EXTR�Q�Z-a�HLM�OLYTRa��R-SKQLYND�QZ
WD�GRX�a�WK
��HMN�THRX
�PHWD��.ZQVWDQWLYQRX�GXQDYPHL��WR�Q�SUR��WK
a�SRUHLYDa�GLKY�HL�SRWDPRYQ��R`Q�DXMWR�a�VNDYIHVLQ�]HXY[Da�NDL����������HX?�PDYOD�JHIXUZYVDa�PKFDQK�Q�RMOHYTURX�NDT��H-DXWRX
�VXQHVWKY��VDWR���������HMI��Z_��K?Q�HLMSHL
Q�ODYNNRQ�Z>UX[HQ�NDL��DMQHYV��ND\HQ�DXMWRYQ��NDL��HMPSHVHL
WDL�HLMa�ERYTURQ�R`Q�HLMUJDY��VDWR��HMSLVWUHY\HL�R-�SRYQRa�DXMWRX
�HLMa�NHIDOK�Q�DXMWRX
��NDL��HMSL��NRUXIK�Q�DXMWRX
�K-�DMGLNLYD�DXMWRX
�NDWDEKYVH��WDL���������WDXYWK��GK
WD�WRX
�HMSL��WRX
�SRWDPRX
�]HXYJPDWRa�GLDOXTHYQWRa��X-IL]DYQHL�PH�Q�K-�GLDYEDVLa��FZUHL
�G��DMTURYZa�DX>WDQGUD�NDWD��WRX
�EXTRX
�WD��VNDYIK��NDL��DXMWRYa�JH�SUZ
WRa�R-�GXVVHEHYVWDWRa��HL?WD�GH��NDL��RL-�DMPI��DXMWR�Q�X-SDVSLVWDLY��K_��WD��THL
D�SURDQDIZQHL
�ORYJLD��H>GXVDQ�Z-a�HLM�PRYOLEGRa�HMQ�X^GDWL�VIRGUZ
����������Z^VWH�HLMNRYWZa�HLM�PK��ORYJRLa��H>UJRLa�G��RX?Q�R-PRLYZa�WRL
a�DMPIL��WR�Q�PHYJDQ�THUDYSRQWD�0ZXVHYD�WRX�a�SDUD��THRX
�WK�Q�QLYNKQ�DMUDPHYQRXa�DXMWD��GK��WD��NDWD��WRX
�SDYODL�GXVVHERX
a�WXUDYQQRX�Z_GHY�SZa�D@Q�X-PQHL
Q�NDL��OHYJHLQ�D>�VZPHQ�WZ
��NXULYZ���HMQGRY[Za�JD�U�GHGRY[DVWDL��L^SSRQ�NDL��DMQDEDYWKQ�H>UUL\HQ�HLMa�TDYODVVDQ��ERKTR�a�NDL��VNH��SDVWKYa�PRX�NXYULRa��HMJHYQHWRY�PRL�HLMa�VZWKULYDQ�NDL��WLYa�R^PRLRYa�VRL�HMQ�THRL
a��NXYULH��WLYa�R^PRLRYa�VRLe�GHGR[DVPHYQRa�HMQ�D-JLYRLa��TDXPDVWR�a�HMQ�GRY[DLa����������SRLZ
Q�WHYUDWD���������WDX
WD�NDL��R^VD�WRXYWRLa�DMGHOIDY�WH�NDL��HMPIHUK
�.ZQVWDQWL
QRa�WZ
��SDQKJHPRYQL�NDL��WK
a�QLYNKa�DLMWLYZ��THZ
��DXMWRL
a�H>UJRLa�DMQXPQKYVDa��HMSL��w5ZYPKa�PHW��HMSLQLNLYZQ�HLMVKYODXQHQ��SDYQWZQ�DMTURYZa�DXMWR�Q�D^PD�NRPLGK
��QKSLYRLa�NDL��JXQDL[L�Q�WZ
Q�WH�DMSR��WK
a�VXJNOKYWRX�ERXOK
a�NDL��WZ
Q�D>OOZa�GLDVKPRWDYWZQ�VX�Q�SDQWL��GKYPZ��w5ZPDLYZQ�IDLGURL
a�R>PPDVLQ�DXMWDL
a�\XFDL
a�RL_D�OXWUZWK�Q�VZWK
UDY�WH�NDL��HXMHUJHYWKQ�PHW��HXMIKPLZ
Q�NDL��DMSOKYVWRX�FDUD
a�X-SRGHFRPHYQZQ�
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���������R`�G��Z^VSHU�H>PIXWRQ�WK�Q�HLMa�THR�Q�HXMVHYEHLDQ�NHNWKPHYQRa��PKG��R^OZa�HMSL��WDL
a�ERDL
a�X-SRVDOHXRYPHQRa�PKG��HMSDLURYPHQRa�WRL
a�HMSDLYQRLa��HX?�PDYOD�WK
a�HMN�THRX
�VXQK�VTKPHYQRa�ERKTHLYDa��DXMWLYND�WRX
�VZWKULYRX�WURYSDLRQ�SDYTRXa�X-SR��FHL
UD�LMGLYDa�HLMNRYQRa�DMQDWHTK
QDL�SURVWDYWWHL��NDL��GK��WR��VZWKYULRQ�VKPHL
RQ�HMSL��WK
��GH[LD
��NDWHYFRQWD�DXMWR�Q�HMQ�WZ
��PDYOLVWD�WZ
Q�HMSL��w5ZYPKa�GHGKPRVLHXPHYQZ��WRYSZ��VWKYVDQWDa�DXMWK�Q�GK��WDXYWKQ�SUR��JUDIK�Q�HMQWDY[DL�U-KYPDVLQ�DXMWRL
a�WK
��w5ZPDLYZQ�HMJNHOHXYHWDL����������IZQK
�����������ÚÚWRXYWZ��WZ
��VZWKULZYGHL�VKPHLYZ���WZ
��DMOKTHL
�HMOHYJFZ��WK
a�DMQGUHLYDa�WK�Q�SRYOLQ�X-PZ
Q�DMSR��]XJRX
�WRX
�WXUDYQQRX�GLDVZTHL
VDQ�KMOHXTHYUZVD��H>WL�PK�Q�NDL��WK�Q�VXYJNOKWRQ�NDL��WR�Q�GK
PRQ�w5ZPDLYZQ�WK
��DMUFDLYD��HMSLIDQHLYD��NDL��ODPSURYWKWL�HMOHXTHUZYVDa�DMSRNDWHYVWKVD�ÚÚ���������NDL��GK��HMSL��WRXYWRLa�DXMWRYa�WH�.ZQVWDQWL
QRa�NDL��VX�Q�DXMWZ
��/LNLYQQLRa��RX>SZ�WRYWH�HMI��K`Q�X^VWHURQ�HMNSHYSWZNHQ�PDQLYDQ�WK�Q�GLDYQRLDQ�HMNWUDSHLYa��THR�Q�WR�Q�WZ
Q�DMJDTZ
Q�D-SDYQWZQ�DXMWRL
a�DL>WLRQ�HXMPHQLYVDQWHa��D>PIZ�PLD
��ERXOK
��NDL��JQZYPK��QRYPRQ�X-SH�U�&ULVWLDQZ
Q�WHOHZY��WDWRQ�SOKUHYVWDWD�GLDWXSRX
QWDL��NDL��WZ
Q�SHSUDJPHYQZQ�HLMa�DXMWRX�a�HMN�THRX
�WD��SDUDYGR[D�WDY�WH�WK
a�NDWD��WRX
�WXUDYQQRX�QLYNKa�NDL��WR�Q�QRYPRQ�DXMWR�Q�0D[LPLYQZ���WZ
Q�HMS��DMQDWROK
a�HMTQZ
Q�H>WL�GXQDVWHXYRQWL�ILOLYDQ�WH�SUR�a�DXMWRX�a�X-SRNRUL]R�����������PHYQZ���GLDSHYPSRQWDL����������R`�G��RL_D�WXYUDQQRa�SHULDOJK�a�HMI��RL_a�H>JQZ�JHJHQKPHYQRa��HL?WD�PK��GRNHL
Q�H-WHYURLa�HL?[DL�ERXORY��PHQRa�PKG��DX?�SDUHNTHYVTDL�WR��NHOHXVTH�Q�GHYHL�WZ
Q�SURVWH����������WDFRYWZQ�Z-a�D@Q�HM[�LMGLYDa�DXMTHQWLYDa�WRL
a�X-S��DXMWR�Q�K-JHPRYVLQ�WRX
WR�SUZ
WRQ�X-SH�U�&ULVWLDQZ
Q�HMSDYQDJNHa�GLDFDUDYWWHL�WR��JUDYPPD��WD��PKGHYSZ�SRWH��SUR�a�DXMWRX
�SHSUDJPHYQD�HMSLSODYV��WZa�DXMWR�a�NDT��H-DXWRX
�\HXGRYPHQRa�����D���W����$17,*5$)21�(50+1(,$6�(3,672/+6�728�785$1128
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����D������ÚÚ�,RYELRa�0D[LPL
QRa�6HEDVWR�a�6DELYQZ���NDL��SDUD��WK
��VK
��VWLEDURYWKWL�NDL��SDUD��SD
VLQ�DMQTUZYSRLa�IDQHUR�Q�HL?QDL�SHYSRLTD�WRX�a�GHVSRYWDa�K-PZ
Q�'LRNOKWLDQR�Q�NDL��0D[LPLDQRYQ��WRX�a�K-PHWHYURXa�SDWHYUDa��K-QLYND�VXQHL
GRQ�VFHGR�Q�D^SDQWDa�DMQTUZYSRXa�NDWDOHLITHLYVKa�WK
a�WZ
Q�THZ
Q�TUK�VNHLYDa�WZ
��H>TQHL�WZ
Q�&ULVWLDQZ
Q�H-DXWRX�a�VXPPHPLFRYWDa��RMUTZ
a�GLDWH��WDFHYQDL�SDYQWDa�DMQTUZYSRXa�WRX�a�DMSR��WK
a�WZ
Q�DXMWZ
Q�THZ
Q�WZ
Q�DMTDQDYWZQ�TUK�VNHLYDa�DMQDFZUKYVDQWDa�SURGKYOZ��NRODYVHL�NDL��WLPZULYD��HLMa�WK�Q�TUK�VNHLYDQ�WZ
Q�THZ
Q�DMQDNOKTK
QDL�����D������DMOO��R^WH�HMJZ��HXMWXFZ
a�WR��SUZ
WRQ�HLMa�WK�Q�DMQDWROK�Q�SDUHJHQRYPKQ�NDL��H>JQZQ�HL>a�WLQDa�WRYSRXa�SOHLYVWRXa�WZ
Q�DMQTUZYSZQ�WD��GKPRYVLD�ZMIHOHL
Q�GXQDPHYQRXa�X-SR��WZ
Q�GLNDVWZ
Q�GLD��WK�Q�SURHLUKPHYQKQ�DLMWLYDQ�HM[RULY]HVTDL��H-NDYVWZ��WZ
Q�GLNDVWZ
Q�HMQWROD�a�GHYGZND�Z^VWH�PKGHYQD�WRXYWZQ�WRX
�ORLSRX
�SURVIHYUHVTDL�WRL
a�HMSDUFLZYWDLa�DMSKQZ
a��DMOOD��PD
OORQ�NRODNHLYD��NDL��SURWURSDL
a�SUR�a�WK�Q�WZ
Q�THZ
Q�TUK�VNHLYDQ�DXMWRX�a�DMQDNDOHL
Q�����D������WKQLNDX
WD�RX?Q��R^WH�DMNRORXYTZa�WK
��NHOHXYVHL�WK
��HMPK
��X-SR��WZ
Q�GLNDVWZ
Q�HMIXODYWWHWR�WD��SURVWH��WDJPHYQD��VXQHYEDLQHQ�PKGHYQD�HMN�WZ
Q�WK
a�DMQDWROK
a�PHUZ
Q�PKYWH�HM[RYULVWRQ�PKYWH�HMQXYEULVWRQ�JLYQHVTDL��DMOOD��PD
OORQ�HMN�WRX
�PK��EDUHYZa�NDW��DXMWZ
Q�WL�JLYQHVTDL�HLMa�WK�Q�WZ
Q�THZ
Q�TUK�VNHLYDQ�DMQDNHNOK
VTDL�����D������PHWD��GH��WDX
WD��R^WH�WZ
��SDUHOTRYQWL�HMQLDXWZ
��HXMWXFZ
a�HMSHYEKQ�HLMa�WK�Q�1LNRPKYGHLDQ�NDMNHL
�GLHWHYORXQ��SDUHJHYQRQWR�SROL
WDL�WK
a�DXMWK
a�SRYOHZa�SURYa�PH�D^PD�PHWD��WZ
Q�[RDYQZQ�WZ
Q�THZ
Q�PHL]RYQZa�GHRYPHQRL�L^QD�SDQWL��WURYSZ��WR��WRLRX
WRQ�H>TQRa�PKGDPZ
a�HMSLWUHYSRLWR�HMQ�WK
��DXMWZ
Q�SDWULYGL�RLMNHL
Q�����D������DMOO��R^WH�H>JQZQ�SOHLYVWRXa�WK
a�DXMWK
a�TUK�VNHLYDa�D>QGUDa�HMQ�DXMWRL
a�WRL
a�PHYUHVLQ�RLMNHL
Q��RX^WZa�DXMWRL
a�WD�a�DMSRNULYVHLa�DMSHYQHPRQ�R^WL�WK
��PH�Q�DLMWKYVHL�DXMWZ
Q�DMVPHYQZa�FDYULQ�H>VFKND��DMOO��RXM�SDUD��SDYQWZQ�WRX
WR�DLMWKTH�Q�NDWHL
GRQ��HLM�PH�Q�RX?Q�WLQHa�HL?HQ�WK
��DXMWK
��GHLVLGDL��PRQLYD��GLDPHYQRQWHa��RX^WZa�H^QD�H^NDVWRQ�HMQ�WK
��LMGLYD��SURDLUHYVHL�WK�Q�ERXYOKVLQ�H>FHLQ�NDL��HLM�ERXYORLQWR��WK�Q�WZ
Q�THZ
Q�TUK�VNHLYDQ�HMSLJLQZYVNHLQ�
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����D������R^PZa�NDL��WRL
a�WK
a�DXMWK
a�SRYOHZa�1LNR��PKGHX
VLQ�NDL��WDL
a�ORLSDL
a�SRYOHVLQ��DL`�NDL��DXMWDL��HLMa�WRVRX
WRQ�WK�Q�R-PRLYDQ�DL>WKVLQ�SHULVSRXGDYVWZa�SURYa�PH�SHSRLKYNDVLQ��GKORQRYWL�L^QD�PKGHL�a�WZ
Q�&ULVWLDQZ
Q�WDL
a�SRYOHVLQ�HMQRLNRLYK��DMQDYJNKQ�H>VFRQ�SURVILOZ
a�DMSRNULYQDVTDL��R^WL�GK��DXMWR��WRX
WR�NDL��RL-�DMUFDL
RL�DXMWRNUDYWRUHa�SDYQWHa�GLHIXYOD[DQ�NDL��DXMWRL
a�WRL
a�THRL
a��GL��RX`a�SDYQWHa�D>QTUZSRL�NDL��DXMWK��K-�WZ
Q�GKPRVLYZQ�GLRLYNKVLa�VXQLYVWDWDL��K>UHVHQ�RX?Q�Z^VWH�WK�Q�WRVDXYWKQ�DL>WKVLQ��K`Q�X-SH�U�WK
a�TUK�VNHLYDa�WRX
�THLYRX�DXMWZ
Q�DMQDIHYURXVLQ�����D�������EHEDLZYVDLPL�����D������WRLJDURX
Q�HLM�NDL��WD��PDYOLVWD�NDL��WK
��VK
��NDTRVLZYVHL�SUR��WRXYWRX�WRX
�FURYQRX�GLD��JUDPPDYWZQ�HMSHYVWDOWDL�NDL��GL��HMQWROZ
Q�R-PRLYZa�NHNHYOHXVWDL�L^QD�PK��NDWD��WZ
Q�HMSDUFLZWZ
Q�WR��WRLRX
WRQ�H>TRa�GLDIXODY[DL�HMSLPHOKTHYQWZQ�PKGH�Q�WUDFHYZa��DMOOD��DMQH[LNDYNZa�NDL��VXPPHYWUZa�VXPSHUL��IHYURLQWR�DXMWRL
a��R^PZa�L^QD�PKYWH�X-SR��WZ
Q�EHQHILNLDULYZQ�PKYWH�X-S��D>OOZQ�WZ
Q�WXFRYQWZQ�X^EUHLa�PKYWH�VHLVPRX�a�X-SRPHY��QRLHQ��DMNRYORXTRQ�HMQRYPLVD�NDL��WRXYWRLa�WRL
a�JUDYPPDVLQ�WK�Q�VK�Q�VWLEDURYWKWD�X-SRPQK
VDL�R^SZa�WDL
a�NRODNHLYDLa�NDL��WDL
a����D�������SURWURSDL
a�PD
OORQ�WK�Q�WZ
Q�THZ
Q�HMSLPHYOHLDQ�WRX�a�K-PHWHYURXa�HMSDUFLZYWDa�SRLKYVHLDa�HMSLJLQZYVNHLQ�����D������R^THQ�HL>�WLa�WK
��DXMWRX
�SURDLUHYVHL�WK�Q�TUK�VNHLYDQ�WZ
Q�THZ
Q�HMSLJQZVWHYRQ�SURVODYERL��WRXYWRXa�X-SRGHYFHVTDL�SURVKYNHL��HLM�GHY�WLQHa�WK
��LMGLYD��TUK�VNHLYD��DMNRORXTHL
Q�ERXYORLQWR��HMQ�WK
��DXMWZ
Q�HM[RXVLYD��NDWDOHLYSRLa�����D������GLRYSHU�K-�VK��NDTRVLYZVLa�WR��HMSLWUDSHYQ�VRL�GLDIXODYWWHLQ�RMIHLYOHL��NDL��PKGHQL��HM[RXVLYD�GRTK
��Z^VWH�WRX�a�K-PHWHYURXa�HMSDUFLZYWDa�X^EUHVL�NDL��VHLVPRL
a�HMSLWUL
\DL��R-SRYWH��Z^VSHU�SURJHYJUDSWDL��WDL
a�SURWURSDL
a�PD
OORQ�NDL��WDL
a�NRODNHLYDLa�SUR�a�WK�Q�WZ
Q�THZ
Q�TUK�VNHLYDQ�WRX�a�K-PHWHYURXa�HMSDUFLZYWDa�SURVKYNHL�DMQDNDOHL
Q��L^QD�GH��DX^WK�K-PZ
Q�K-�NHYOHXVLa�HLMa�JQZ
VLQ�SDYQWZQ�WZ
Q�HMSDUFLZWZ
Q�WZ
Q�K-PHWHYUZQ�H>OTK���GLDWDYJPDWL�X-SR��VRX
�SURWHTHYQWL�WR��NHNHOHXVPHYQRQ�RMIHLYOHLa�GKOZ
VDL�ÚÚ
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����D�������WDX
T��X-SR��WK
a�DMQDYJNKa�HMNEHELDVPHYQRa��DMOO��RXM�NDWD��JQZYPKQ�WK�Q�DXMWRX
�GLDNHOHXVDYPHQRa��RXMNHYW��DMOKTK�a�RXMG��DM[LRYSLVWRa�SDUD��WRL
a�SD
VLQ�K?Q�WK
a�SURYVTHQ�K>GK�PHWD��WK�Q�R-PRLYDQ�VXJFZYUKVLQ�SDOLPERYORX�NDL��GLH\HXVPHYQKa�DXMWRX
�JQZYPKa�H^QHND�����D�������RX>NRXQ�HMWRYOPD�WLa�WZ
Q�K-PHWHYUZQ�VXYQRGRQ�VXJNURWHL
Q�RXMG��H-DXWR�Q�HMQ�IDQHUZ
��NDWDVWKYVDVTDL��R^WL�PKGH��WRX
W��K>THOHQ�DXMWZ
��WR��JUDYPPD��DXMWR��PRYQRQ�WR��DMQHSKUHYDVWRQ�K-PL
Q�HMSLWUHYSRQ�IXODYWWHVTDL��RXM�PK�Q�VXQRYGRXa�HMSLNHOHX
RQ�SRLHL
VTDL�RXMG��RL>NRXa�HMNNOKVLZ
Q�RLMNRGRPHL
Q�RXMG��D>OOR�WL�WZ
Q�K-PL
Q�VXQKYTZQ�GLDSUDYWWHVTDL�����D�������NDLYWRL�JH�WDX
T��RL-�WK
a�HLMUKYQKa�NDL��HXMVHEHLYDa�SURKYJRURL��DXMWZ
��WH�HMSLWUHYSHLQ�HMSHVWDYONHVDQ�NDL��WRL
a�X-S��DXMWRX�a�D^SDVLQ�GLD��SURJUDPPDYWZQ�NDL��QRYPZQ�VXJNHFZUKYNHVDQ��RXM�PK�Q�R-�GXVVHEHYVWDWRYa�JH�WDXYWK��HMQGRX
QDL�SURKY�UKWR��HLM�PK��R^WH�SUR�a�WK
a�THLYDa�VXQHODTHL�a�GLYNKa�X^VWDWRYQ�JH�D>NZQ�HMSL��WRX
W��K>FTK�����������(NSHULK
OTHQ�G��DXMWR�Q�WRLDXYWK�WLa�DLMWLYD��WR��PHYJHTRa�WK
a�RXM�NDW��DM[LYDQ�HMSLWUDSHLYVKa�K-JHPRQLYDa�DXMWZ
��PK��RL_RYa�WH�IHYUHLQ��DMOOD��GL��DMSHLULYDQ�VZYIURQRa�NDL��EDVLOLNRX
�ORJLVPRX
�DMSHLURNDYOZa�WRL
a�SUDYJPDVLQ�HMJFHLUZ
Q�HMSL��SD
VLYQ�WH�X-SHUK��IDQLYDa�PHJDODXFLYD��WK�Q�\XFK�Q�DMORYJZa�DMUTHLYa��K>GK�NDL��NDWD��WZ
Q�WK
a�EDVLOHLYDa�NRLQZQZ
Q��WD��SDYQWD�DXMWRX
�SURIHURYQWZQ�JHYQHL�NDL��WURIK
��NDL��SDLGHLYD��DM[LZYPDWLY�WH�NDL��VXQHYVHL�NDL��WZ
��JH�SDYQWZQ�NRUXIDLRWDYWZ���VZIURVXYQK��NDL��WK
��SHUL��WR�Q�DMOKTK
�THR�Q�HXMVHEHLYD���WROPD
Q�Z^UPKWR�TUDVXYQHVTDL�NDL��SUZ
WRQ����������H-DXWR�Q�WDL
a�WLPDL
a�DMQDJRUHXYHLQ����������HMSLWHLYQDa�G��HLMa�DMSRYQRLDQ�WD��WK
a�PDQLYDa��VXQTKYNDa�D`a�SUR�a�/LNLYQQLRQ�SHSRLYKWR�SDUDVSRQGKYVDa��SRYOHPRQ�D>VSRQGRQ�DL>UHWDL��HL?W��HMQ�EUDFHL
�WD��SDYQWD�NXNKYVDa�SD
VDYQ�WH�SRYOLQ�HMNWDUDY[Da�NDL��SD
Q�VWUDWRYSHGRQ��PXULDYGZQ�WR��SOK
TRa�DMQKULYTPZQ�VXQDJDJZYQ��H>[HLVLQ��HLMa�PDYFKQ�DXMWZ
��SDUDWD[DY��PHQRa��GDLPRYQZQ�HMOSLYVLQ��Z_Q�GK��Z>�HWR�THZ
Q��NDL��WDL
a�WZ
Q�R-SOLWZ
Q�PXULDYVLQ�WK�Q�\XFK�Q�HMSKUPHYQRa����������NDL��GK��VXPEDOZ�Q
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�HLMa�FHL
UDa��H>UKPRa�WK
a�HMN�THRX
�NDTLYVWDWDL�HMSLVNRSK
a��WK
a�QLYNKa�HM[�DXMWRX
�WRX
�SDYQWZQ�H-QR�a�NDL��PRYQRX�THRX
�WZ
��WRYWH�NUDWRX
QWL�SUXWDQHXTHLYVKa����������DMSRYOOXVL�GK��SUZ
WRQ�WR��HMI��Z_��SHSRLYTHL�R-SOLWLNRYQ��WZ
Q�WH�DMPI��DXMWR�Q�GRUXIRYUZQ�JXPQR�Q�NDL��SDYQWZQ�H>UKPRQ�DXMWR�Q�NDWDOHORLSRYWZQ�WZ
��WH�NUDWRX
QWL�SURVSHIHXJRYWZQ��X-SHNGX�a�R-�GHLYODLRa�Z-a�WDYFLVWD�WR�Q�RXM�SUHYSRQWD�DXMWZ
��EDVLOLNR�Q�NRYVPRQ��GHLOZ
a�NDL��GXVJH��QZ
a�NDL��DMQDYQGUZa�X-SRGXYQHL�WR��SOK
TRa�ND>SHLWD�GLDGLGUDYVNHL�NUXSWD]RYPHQRYa�WH�DMQD��WRX�a�DMJURX�a�NDL��WD�a�NZYPDa�PRYOLa�WZ
Q�SROHPLYZQ�WD�a�FHL
UDa��WD��WK
a�VZWKULYDa�DXMWZ
��SURPQZY��PHQRa��GLHY[HLVLQ��H>UJRLa�DXMWRL
a�HX?�PDYOD�SLVWRX�a�NDL��DMOKTHL
a����������WRX�a�THLYRXa�DMSRIKYQDa�FUKVPRXYa��HMQ�RL_a�HL>UKWDL���������RXM�VZY�]HWDL�EDVLOHX�a�GLD��SROOK�Q�GXYQDPLQ��NDL��JLYJDa�RXM�VZTKYVHWDL�HMQ�SOKYTHL�LMVFXYRa�DXMWRX
��\HXGK�a�L^SSRa�HLMa�VZWKULYDQ��HMQ�GH��SOKYTHL�GXQDYPHZa�DXMWRX
�RXM�VZTKYVHWDL��LMGRX��RL-�RMITDOPRL��NXULYRX�HMSL��WRX�a�IRERXPHYQRXa�DXMWRYQ��WRX�a�HMOSLY]RQWDa�HMSL��WR��H>OHRa�DXMWRX
��U-XYVDVTDL�HMN�TDQDYWRX�WD�a�\XFD�a�DXMWZ
Q����������RX^WZ�GK
WD�DLMVFXYQKa�H>PSOHZa�R-�WXYUDQQRa�HMSL��WD��NDT��H-DXWR�Q�HMOTZ�Q�PHYUK��SUZ
WD�PH�Q�HMPPDQHL
�TXPZ
��SROORX�a�L-HUHL
a�NDL��SURIKYWDa�WZ
Q�SDYODL�TDXPD]RPHYQZQ�DXMWZ
��THZ
Q�Z_Q�GK��WRL
a�FUKVPRL
a�DMQDUULSLVTHL�a�WR�Q�SRYOHPRQ�K>UDWR��Z-a���������D@Q�JRYKWDa�NDL��DMSDWHZ
QDa�NDL��HMSL��SD
VLQ�SURGRYWDa�WK
a�DXMWRX
�JHQRPHYQRXa�VZWKULYDa�DMQDLUHL
��HL?WD�GH��GRX�a�GRY[DQ�WZ
��&ULVWLDQZ
Q�THZ
��QRYPRQ�WH�WR�Q�X-SH�U�HMOHXTHULYDa�DXMWZ
Q�WHOHZYWDWD�NDL��SOKUHYVWDWD�GLDWD[DYPHQRa��GXVTDQDWKYVDa�DXMWLYND�PKGHPLD
a�DXMWZ
��FURYQRX�GRTHLYVKa�SURTHVPLYDa�WHOHXWD
�����������WR�Q�ELYRQ��R-�GH��NDWDSHPITHL�a�X-S��DXMWRX
�QRYPRa�WRLRX
WRa�K?Q�$17,*5$)21�(50+1(,$6�7+6�728�785$1128�83(5�&5,67,$1:1�',$7$;(:6�(.�5:0$,.+6�*$:77+6�(,6�7+1�(//$'$�0(7$/+)4(,6+6���������ÚÚ$XMWRNUDYWZU�.DL
VDU�*DYL!Ra�2XMDOHYULRa�0D[LPL
QRa��*HUPDQLNRYa��6DUPDWLNRYa��HXMVHEK�a�HXMWXFK�a�DMQLYNKWRa�6HEDV�
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�WRYa��NDWD��SDYQWD�WURYSRQ�K-PD
a�GLKQHNZ
a�WZ
Q�HMSDUFLZWZ
Q�WZ
Q�K-PHWHYUZQ�WRX
�FUKVLYPRX�SURQRHL
VTDL�NDL��WDX
WD�DXMWRL
a�ERXYOHVTDL�SDUHYFHLQ��RL_a�WD��OXVLWHOK
�SDYQWZQ�PDYOLVWD�NDWRUTRX
WDL�NDL��R^VD�WK
a�OXVLWHOHLYDa�NDL��WK
a�FUKVLPRYWKWRYa�HMVWLQ�WK
a�NRLQK
a�DXMWZ
Q�NDL��R-SRL
D�SUR�a�WK�Q�GKPRVLYDQ�OXVLWHYOHLDQ�D-UPRY]HL�NDL��WDL
a�H-NDYVWZQ�GLDQRLYDLa�SURVILOK
�WXJFDYQHL��RXMGHYQD�DMJQRHL
Q��DMOO��H^NDVWRQ�DMQDWUHYFHLQ�HMS��DXMWR�����������WR��JLQRYPHQRQ�JLQZYVNHLQ�WH�H^NDVWRQ�WZ
Q�DMQTUZYSZQ�NDL��H>FHLQ�HMQ�H-DXWZ
��GK
ORQ�HL?QDL�SLVWHXYRPHQ����������R-SRYWH�WRLYQXQ�SUR��WRXYWRX�GK
ORQ�JHYJRQHQ�WK
��JQZYVHL�WK
��K-PHWHYUD��HMN�WDXYWKa�WK
a�SURIDYVHZa�HM[�K_a�NHNHOHXVPHYQRQ�K?Q�X-SR��WZ
Q�THLRWDYWZQ�'LRNOKWLDQRX
�NDL��0D[LPLDQRX
��WZ
Q�JRQHYZQ�WZ
Q�K-PHWHYUZQ��WD�a�VXQRYGRXa�WZ
Q�&ULVWLDQZ
Q�HM[K�UK
VTDL��SROORX�a�VHLVPRX�a�NDL��DMSRVWHUKYVHLa�X-SR��WZ
Q�RMIILNLDOLYZQ�JHJHQK
VTDL��NDL��HLMa�WRXMSLR�Q�GH��WRX
WR�SURFZUHL
Q�NDWD��WZ
Q�HMSDUFLZWZ
Q�WZ
Q�K-PHWHYUZQ��Z_Q�PDYOLVWD�SURYQRLDQ�WK�Q�SURVKYNRXVDQ�JLYQHVTDL�VSRXGDY]RPHQ��WZ
Q�RXMVLZ
Q�WZ
Q�LMGLYZQ�DXMWZ
Q�NDWDWULERPHYQZQ�����������GRTHYQWZQ�JUDPPDYWZQ�SUR�a�WRX�a�K-JHPRYQDa�H-NDYVWKa�HMSDUFLYDa�WZ
��SDUHOTRYQWL�HMQLDXWZ
��HMQRPRTHWKYVDPHQ�L^Q��HL>�WLa�ERXYORLWR�WZ
��WRLRXYWZ��H>THL�K@�WK
��DXMWK
��IXODNK
��WK
a�TUK�VNHLYDa�H^SHVTDL��WRX
WRQ�DMQHPSRGLYVWZa�H>FHVTDL�WK
a�SURTHYVHZa�WK
a�H-DXWRX
�NDL��X-SR��PKGHQR�a�HMPSRGLY]HVTDL�PKGH��NZOXYHVTDL�NDL��HL?QDL�DXMWRL
a�HXMFHYUHLDQ�GLYFD�WLQR�a�IRYERX�NDL��X-SR\LYDa�WRX
T��R^SHU�H-NDYVWZ��DMUHYVNHL��SRLHL
Q����������SOK�Q�RXMGH��QX
Q�ODTHL
Q�K-PD
a�HMGXQKYTK�R^WL�WLQH�a�WZ
Q�GLNDVWZ
Q�SDUHQHTXPRX
QWR�WD�a�K-PHWHYUDa�NHOHXYVHLa�NDL��GLVWDY]HLQ�WRX�a�K-PHWHYURXa�DMQTUZYSRXa�SHUL��WD��SURVWDYJPDWD�WD��K-PHYWHUD�SDUHVNHXYDVDQ�NDL��RMNQKURYWHURQ�SURVLHYQDL�WDXYWDLa�WDL
a�TUK�VNHLYDLa�DL_a�K?Q�DMUHVWR�Q�DXMWRL
a��HMSRLYKVDQ�����������L^QD�WRLYQXQ�HLMa�WR��H-[K
a�SD
VD�X-SR\LYD�K@�DMPILEROLYD�WRX
�IRYERX�SHULDLUHTK
���WRX
WR�WR��GLDYWDJPD�SURWHTK
QDL�HMQRPRTHWKYVDPHQ��L^QD�SD
VLQ�GK
ORQ�JHYQKWDL�HM[HL
QDL�WRXYWRLa�RL^WLQHa�WDXYWKQ�WK�Q�DL^UHVLQ�NDL��WK�Q�TUK�VNHLYDQ�PHWLHYQDL�ERXYORQWDL��HMN�WDXYWKa�WK
a�GZUHD
a�WK
a�K-PHWHYUDa��NDTZ�a�H^NDVWRa�ERXYOHWDL�K@�K-GHYD�DXMWZ
��HMVWLQ��RX^WZa�SURVLHYQDL
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��TUK�VNHLYD��WDXYWK��K`Q�HM[�H>TRXa�TUK�VNHXYHLQ�HL^OHWR��NDL��WD��NXULDND��GH��WD��RLMNHL
D�R^SZa�NDWDVNHXDY]RLHQ��VXJNHFZYUKWDL�����������L^QD�PHYQWRL�NDL��PHLY]ZQ�JHYQKWDL�K-�K-PHWHYUD�GZUHDY��NDL��WRX
WR�QRPRTHWK
VDL�NDWK[LZYVDPHQ�L^QD�HL>�WLQHa�RLMNLYDL�NDL��FZULYD�®D`½�WRX
�GLNDLYRX�WRX
�WZ
Q�&ULVWLDQZ
Q�SUR��WRXYWRX�HMWXYJFDQRQ�R>QWD��HMN�WK
a�NHOHXYVHZa�WZ
Q�JRQHYZQ�WZ
Q�K-PHWHYUZQ�HLMa�WR��GLYNDLRQ�PHWHYSHVHQ�WRX
�ILYVNRX�K@�X-SRY�WLQRa�NDWHOKYITK�SRYOHZa��HL>WH�GLDYSUDVLa�WRXYWZQ�JHJHYQKWDL�HL>WH�HLMa�FDYULVPD�GHYGRWDLY�WLQL��WDX
WD�SDYQWD�HLMa�WR��DMUFDL
RQ�GLYNDLRQ�WZ
Q�&ULVWLDQZ
Q�DMQDNOKTK
QDL�HMNHOHXYVDPHQ��L^QD�NDL��HMQ�WRXYWZ��WK
a�K-PHWHYUDa�HXMVHEHLYDa�NDL��WK
a�SURQRLYDa�DL>VTKVLQ�SDYQWHa�����������ODYEZVLQ�ÚÚ����������DX_WDL�WRX
�WXUDYQQRX�IZQDLY��RXMG��R^ORQ�HMQLDXWR�Q�WZ
Q�NDWD��&ULVWLDQZ
Q�HMQ�VWKYODLa�DMQDWHTHLPHYQZQ�DXMWZ
��GLDWDJ��PDYWZQ�X-VWHUKYVDVDL��NDL��SDU��Z_��JH�PLNUZ
��SURYVTHQ�GXVVHEHL
a�HMGRNRX
PHQ�NDL��D>THRL�NDL��SDQWR�a�R>OHTURL�WRX
�ELYRX��Z-a�PK��R^WL�JH�SRYOLQ��DMOO��RXMGH��FZYUDQ�RXMG��HMUKPLYDQ�RLMNHL
Q�HMSLWUHY��SHVTDL��SDUD��WRXYWZ��GLDWDY[HLa�X-SH�U�&ULVWLDQZ
Q�NDL��QRPR��THVLYDL�VXQHWDYWWRQWR��NDL��RL-�SUR��EUDFHYRa�SXUL��NDL��VLGKYUZ��TKULYZQ�WH�NDL��RLMZQZ
Q�ERUD
��SUR��RMITDOPZ
Q�DXMWRX
�GLDITHL��URYPHQRL�NDL��SD
Q�HL?GRa�NRODYVHZa�NDL��WLPZULYDa�DMSDOODJK
a�WH�����������ELYRX�RLMNWURYWDWD�Z-a�D@Q�D>THRL�NDL��GXVVHEHL
a�X-SRPHYQRQWHa��RX_WRL�QX
Q�SUR�a�WRX
�DXMWRX
�NDL��TUK�VNHXYHLQ�R-PRORJRX
QWDL�TUK�VNHLYDQ�NDL��HMSLVNHXDY]HLQ�NXULDND��HMSLWUHYSRQWDL��NDL��GLNDLYZQ�WLQZ
Q�DXMWRL
a�PHWHL
QDL�DXMWR�a�R-�WXYUDQQRa�R-PRORJHL
�����������NDL��GK��WRLDX
WD�HM[RPRORJKVDYPHQRa��Z^VSHU�WLQR�a�WXFZ�Q�HXMHUJHVLYDa�WRXYWZQ�GK��DXMWZ
Q�H^QHND��K_WWRQ�K@�SDTHL
Q�DXMWR�Q�FUK
Q�GKYSRX�SDTZYQ��DMTURYD��THRX
�SOKJHL�a�PDYVWLJL�HMQ�GHXWHYUD��WRX
�SROHYPRX�VXPEROK
��NDWDVWUHYIHL�����������JLYQHWDL�G��DXMWZ
��WD��WK
a�NDWDVWURIK
a�RXMF�RL_D�VWUDWKJRL
a�SROHPDYUFDLa�X-SH�U�DMUHWK
a�NDL��JQZULYPZQ�SROODYNLa�DMQGUL]R��PHYQRLa�HMQ�SROHYPZ��WK�Q�HXMNOHK
�WHOHXWK�Q�HXMTDUVZ
a�X-SRPHL
QDL�VXQHYEK��DMOOD��JD�U�D^WH�WLa�GXVVHEK�a�NDL��THRPDYFRa��WK
a�SDUDWDY[HZa�H>W��DXMWZ
��SUR��WRX
�SHGLYRX�VXQHVWZYVKa�RL>NRL�PHYQZQ�DXMWR�a�NDL��NUXSWD]RYPHQRa��WK�Q�SURVKYNRXVDQ�WLPZULYDQ
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�X-SHYFHL��DMTURYD��THRX
�SOKJHL�a�NDT��R^ORX�WRX
�VZYPDWRa�PDYVWLJL��Z-a�DMOJKGRYVLQ�GHLQDL
a�NDL��SHULZGXQLYDLa�HMODXQRYPHQRQ�SUKQK
�NDWDSHVHL
Q��OLPZ
��ITHLURYPHQRQ�WDYa�WH�VDYUNDa�R^ODa�DMRUDYWZ������������NDL��THKODYWZ��SXUL��WKNRYPHQRQ��Z-a�GLDUUHXYVDQWD�WR��PH�Q�SD
Q�HL?GRa�WK
a�SDODLD
a�PRUIK
a�DMIDQLVTK
QDL��[KUZ
Q�G��DXMWR��PRYQRQ�RMVWHYZQ�RL_RYQ�WL�PDNUZ
��FURYQZ��NDWHVNHOHWHXPHYQRQ�HL>GZORQ�X-SROHLITK
QDL��Z-a�PKG��D>OOR�WL�QRPLY]HLQ�WRX�a�SDURYQWDa�K@�WDYIRQ�DXMWZ
��WK
a�\XFK
a�JHJRQHYQDL�WR��VZ
PD��HMQ�K>GK�QHNUZ
��NDL��SDQWHOZ
a�DMSRUUHXYVDQWL�NDWRUZUXJPHYQKa�����������VIRGURYWHURQ�G��H>WL�PD
OORQ�WK
a�THYUPKa�DXMWR�Q�HMN�EDYTRXa�PXHOZ
Q�NDWDIOHJRXYVKa��SURSKGZ
VLQ�PH�Q�DXMWZ
��WD��R>PPDWD�NDL��WK
a�LMGLYDa�OKY[HZa�DMSRSHVRYQWD�SKUR�Q�DXMWR�Q�DMILYKVLQ��R`�G��HMSL��WRXYWRLa�H>W��HMPSQHYZQ�DMQTRPRORJRXYPHQRa�WZ
��NXULYZ��TDYQDWRQ�HMSHNDOHL
WR��NDL��WR��SDQXYVWDWRQ�HMQGLYNZa�WDX
WD�WK
a�NDWD��WRX
�&ULVWRX
�SDURLQLYDa�FDYULQ�R-PRORJKYVDa�SDTHL
Q��WK�Q�\XFK�Q�DMILYKVLQ����������2X^WZ�GK
WD�0D[LPLYQRX�HMNSRGZ�Q�JHQRPHYQRX��R`a�PRYQRa�H>WL�OHLYSZQ�WZ
Q�WK
a�THRVHEHLYDa�HMFTUZ
Q��D-SDYQWZQ�FHLYULVWRa�DMQDSHYIKQHQ��WD��PH�Q�WK
a�WZ
Q�HMNNOKVLZ
Q�DMQDQHZYVHZa�HMN�THPHOLYZQ�FDYULWL�THRX
�WRX
�SDQWRNUDYWRURa�KMJHLYUHWR�R^�WH�WRX
�&ULVWRX
�ORYJRa��HLMa�GRY[DQ�WRX
�WZ
Q�R^OZQ�THRX
�GLDODYPSZQ��PHLY]RQD�WK
a�SURYVTHQ�DMSHODYPEDQHQ�SDUUKVLYDQ��WD��GH��WK
a�GXVVHEHLYDa�WZ
Q�WK
a�THRVHEHLYDa�HMFTUZ
Q�DLMVFXYQKa�HMVFDYWKa�NDL��DMWLPLYDa�HMQHSLYPSODWR����������SUZ
WRYa�WH�JD�U�0D[LPL
QRa�DXMWR�a�NRLQR�a�D-SDYQWZQ�SROHYPLRa�X-SR��WZ
Q�NUDWRXYQWZQ�DMQDJRUHXTHLYa��GXVVHEHYVWDWRa�NDL��GXVZQXPZYWDWRa�NDL��THRPLVHYVWDWRa�WXYUDQQRa�GLD��SURJUDPPDYWZQ�GKPRVLYZQ�DMQHVWKOLYWHXWR��JUDIDLY�WH�R^VDL�HLMa�WLPK�Q�DXMWRX
�WH�NDL��WZ
Q�DXMWRX
�SDLYGZQ�NDWD��SD
VDQ�DMQHYNHLQWR�SRYOLQ��DL`�PH�Q�HM[�X^\RXa�HLMa�H>GDIRa�U-LSWRXYPHQDL�VXQHWULYERQWR��DL`�GH��WD�a�SURVRY\HLa�KMFUHLRX
QWR�VNRWHLQZ
��FUZYPDWL�NDWDPHODQRXYPHQDL��DMQGULDYQWZQ�WH�R-PRLYZa�R-SRYVRL�HLMa�DXMWRX
�WLPK�Q�GLDQHVWKYNHVDQ��Z-VDXYWZa�U-LSWRXYPHQRL����������VXQHWULYERQWR��JHYOZa�NDL��SDLGLD��WRL
a�HMQXEULY]HLQ�NDL��HMPSD��URLQHL
Q�HMTHYORXVLQ�HMNNHLYPHQRL����������HL?WD�GH��NDL��WZ
Q�D>OOZQ�WK
a
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�THRVHEHLYDa�HMFTUZ
Q�SD
VDL�WLPDL��SHULK�URX
QWR��HMNWHLYQRQWR�GH��NDL��SDYQWHa�RL-�WD��0D[LPLYQRX�IURQRX
QWHa��R^VRL�PDYOLVWD�WZ
Q�HMQ�DMUFLNRL
a�DM[LZYPDVLQ�X-S��DXMWRX
�WHWLPKPHYQRL�WK
��SUR�a�DXMWR�Q�NRODNHLYD��VREDUZ
a�HMQHSDURLYQKVDQ�WZ
��NDT��K-PD
a�ORYJZ�����������RL_Ra�K?Q�R-�SDUD��SDYQWDa�DXMWZ
��WLPLZYWDWRa�NDL��DLMGHVLPZY��WDWRa�H-WDLYUZQ�WH�JQKVLZYWDWRa�3HXNHYWLRa��GL�a�X^SDWRa�NDL��WUL�a�X^SDWRa�NDL��WZ
Q�NDTRYORX�ORYJZQ�H>SDUFRa�SUR�a�DXMWRX
�NDTHVWDPHYQRa��.RXONLDQRYa�WH�Z-VDXYWZa�GLD��SDYVKa�DMUFLNK
a�SURHOTZ�Q�HM[RXVLYDa��R-�NDL��DXMWR�a�PXULYRLa�WRL
a�NDW��$L>JXSWRQ�&ULVWLDQZ
Q�HMOODPSUXQDYPHQRa�DL^PDVLQ��D>OORL�WH�HMSL��WRXYWRLa���������RXMN�RMOLYJRL��GL��Z_Q�PDYOLVWD�WD��WK
a�0D[LPLYQRX�WXUDQQLYGRa�HMNUDWDLRX
WRY�WH�NDL��KX>[HWR����������HMNDYOHL�GH��D>UD�NDL��4HRYWHNQRQ�K-�GLYNK��RXMGDPZ
a�WD��NDWD��&ULVWLDQZ
Q�DXMWZ
��SHSUDJPHYQD�OKYTK��SDUDGLGRX
VD��HMSL��PH�Q�JD�U�WZ
��NDW���$QWLRYFHLDQ�L-GUXTHYQWL�SUR�a�DXMWRX
�[RDYQZ��GRY[Da�HXMKPHUHL
Q��K>GK�NDL��K-JHPRQLYDa�KM[LYZWR�SDUD��0D[LPLYQRX����������/LNLYQQLRa�G��HMSLED�a�WK
a��$QWLR��FHYZQ�SRYOHZa�IZYUDQ�WH�JRKYWZQ�SRLKVDYPHQRa��WRX�a�WRX
�QHRSDJRX
a�[RDYQRX�SURIKYWDa�NDL��L-HUHL
a�EDVDYQRLa�KM�NLY]HWR��WLYQL�ORYJZ��WK�Q�DMSDYWKQ�NDTXSRNULYQRLQWR��SXQTDQRYPHQRa��Z-a�G��HMSLNUXYSWHVTDL�DXMWRL
a�SUR�a�WZ
Q�EDVDYQZQ�VXQHODXQRPHYQRLa�DMGXYQDWRQ�K?Q��HMGKYORXQ�GH��WR��SD
Q�PXVWKYULRQ�DMSDYWKQ�WXJFDYQHLQ�WHYFQK��WK
��4HRWHYNQRX�PHPKFDQKPHYQKQ��WRL
a�SD
VLQ�WK�Q�DM[LYDQ�HMSLTHL�a�GLYNKQ��SUZ
WRQ�DXMWR�Q�4HRYWHNQRQ��HL?WD�GH��NDL��WRX�a�WK
a�JRKWHLYDa�NRLQZQRX�a�PHWD��SOHLYVWDa�R^VDa�DLMNLYDa�TDQDYWZ�����������SDUDGLYGZVLQ����������WRXYWRLa�D^SDVLQ�SURVHWLYTHQWR�NDL��RL-�0D[LPLYQRX�SDL
GHa��RX`a�K>GK�NDL��WK
a�EDVLOLNK
a�WLPK
a�WK
a�WH�HMQ�SLYQD[LQ�NDL��JUDIDL
a�DMQDTHYVHZa�SHSRLYKWR�NRLQZQRXYa��NDL��RL-�VXJJHYQHLDQ�GH��WRX
�WXUDYQQRX�WR��SUL�Q�DXMFRX
QWHa�NDL��SDYQWDa�DMQTUZYSRXa�NDWDGXQDVWHXYHLQ�HMSKUPHYQRL�WD��DXMWD��WRL
a�SURGHGKOZPHYQRLa�PHWD��WK
a�HMVFDYWKa�DMWLPLYDa�H>SDVFRQ��HMSHL��PK��HMGHY[DQWR�SDLGHLYDQ�PKGH��H>JQZVDQ�PKGH��VXQK
NDQ�WK�Q�IDYVNRXVDQ�HMQ�L-HURL
a�ORYJRLa�SDUDNHYOHXVLQ
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���������PK��SHSRLY��THWH�HMS��D>UFRQWDa��HMSL��XL-RX�a�DMQTUZYSZQ��RL_a�RXMN�H>VWLQ�VZWKULYD��HM[HOHXYVHWDL�WR��SQHX
PD�DXMWRX
�NDL��DMSRVWUHY\HL�HLMa�WK�Q�JK
Q�DXMWRX
��HMQ�HMNHLYQK��WK
��K-PHYUD��DMSRORX
QWDL�SDYQWHa�RL-�GLDORJLVPRL��DXMWZ
Q���THZ
��GK��FDYULa�HMSL��SD
VLQ�WZ
��SDQWRNUDYWRUL�NDL��EDVLOHL
�WZ
Q�R^OZQ��SOHLYVWK�GH��NDL��WZ
��VZWK
UL�NDL��OXWUZWK
��WZ
Q�\XFZ
Q�K-PZ
Q��,KVRX
�&ULVWZ
���GL��RX_�WD��WK
a�HLMUKYQKa�H>N�WH�WZ
Q�H>[ZTHQ�RMFOKUZ
Q�NDL��WZ
Q�NDWD��GLDYQRLDQ�EHYEDLD�NDL��DMVDYOHXWD����������IXODYWWHVTDL�K-PL
Q�GLD��SDQWR�a�HXMFRYPHTD�Ù
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����3LQ���W����7DYGH�NDL��K-�GHNDYWK�SHULHYFHL�ELYEORa�WK
a��(NNOKVLDVWLNK
a�L-VWRULYDa����3LQ������$�3HUL��WK
a�HMN�THRX
�SUXWDQHXTHLYVKa�K-PL
Q�HLMUKYQKa��%�3HUL��WK
a�WZ
Q�HMNNOKVLZ
Q�DMQDQHZYVHZa��*�3HUL��WZ
Q�NDWD��SDYQWD�WRYSRQ�HMJNDLQLYZQ��'�3DQKJXULNR�a�HMSL��WK
��WZ
Q�SUDJPDYWZQ�IDLGURYWKWL��(��$QWLYJUDID�EDVLOLNZ
Q�QRYPZQ�SHUL��WZ
Q�&ULVWLDQZ
Q�SURVKNRYQWZQ��}��$QWLYJUDIRQ�EDVLOLNK
a�HMSLVWROK
a�GL��K_a�FUKYPDWD�WDL
a�HMNNOKVLYDLa�GZUHL
WDL��=��$QWLYJUDIRQ�EDVLOLNK
a�HMSLVWROK
a�GL��K_a�WRX�a�SURHVWZ
�����3LQ�������WDa�WZ
Q�HMNNOKVLZ
Q�SDYVKa�DMSROHOXYVTDL�WK
a�SHUL��WD��SROLWLND��OHLWRXUJLYDa�SURVWDYWWHL��+�3HUL��WK
a�/LNLQQLYRX�HLMa�X^VWHURQ�NDNRWURSLYDa�NDL��WK
a�NDWDVWURIK
a�DXMWRX
��4�3HUL��WK
a�QLYNKa�.ZQVWDQWLYQRX�NDL��WZ
Q�X-S��DXMWRX
�WRL
a�X-SR��WK�Q�w5ZPDLYZQ�HM[RXVLYDQ�X-SDU[DYQWZQ����������4HZ
��GK��FDYULa�HMSL��SD
VLQ�WZ
��SDQWRNUDYWRUL�NDL��EDVLOHL
�WZ
Q�R^OZQ��SOHLYVWK�GH��NDL��WZ
��VZWK
UL�NDL��OXWUZWK
��WZ
Q�\XFZ
Q�K-PZ
Q��,KVRX
�&ULVWZ
��GL��RX_�WD��WK
a�HLMUKYQKa�H>N�WH�WZ
Q�H>[ZTHQ�RMFOKUZ
Q�NDL��WZ
Q�NDWD��GLDYQRLDQ�EHYEDLD�NDL��DMVDYOHXWD�IXODYWWHVTDL�K-PL
Q�GLD��SDQWR�a�HXMFRYPHTD����������D^PD�GH��HXMFDL
a�NDL��WR�Q�GHYNDWRQ�HMQ�WRXYWZ��WRL
a�SURGLH[RGHXTHL
VLQ�WK
a��(NNOKVLDVWLNK
a�L-VWRULYDa�HMSLTHYQWHa�WRYPRQ��VRL��WRX
WRQ�HMSLJUDY\RPHQ��L-HUZYWDWHY�PRL�3DXOL
QH��Z^VSHU�HMSLVIUDYJLVPDY�VH�WK
a�R^OKa�X-SRTHYVHZa�DMQDERZYPHQRL����������HLMNRYWZa�G��HMQ�DMULTPZ
��WHOHLYZ��WR�Q�WHYOHLRQ�HMQWDX
TD�NDL��SDQKJXULNR�Q�WK
a�WZ
Q�HMNNOKVLZ
Q�DMQDQHZYVHZa�ORYJRQ�NDWDWDY[RPHQ��THLYZ��SQHXYPDWL�SHLTDUFRX
QWHa�Z_GHY�SZa�HMJNHOHXRPHYQZ��D>�VDWH�WZ
��NXULYZ��D?�VPD�NDLQRYQ��R^WL�TDXPDVWD��HMSRLYKVHQ��H>VZVHQ�DXMWZ
��K-�GH[LD��DXMWRX
�NDL��R-�EUDFLYZQ�R-�D^JLRa�DXMWRX
��HMJQZYULVHQ�NXYULRa�WR��VZWKYULRQ�DXMWRX
��HMQDQ�
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�WLYRQ�WZ
Q�HMTQZ
Q�DMSHNDYOX\HQ�WK�Q�GLNDLRVXYQKQ�DXMWRX
����������NDL��GK��WZ
��ORJLYZ��SURVWDYWWRQWL�WR��NDLQR�Q�D?�VPD�GLD��WRX
GH�QX
Q�DMNRORXYTZa�HMSLIZQZ
PHQ�R^WL�GK��PHWD��WD�a�GHLQD�a�NDL��VNRWHLQD�a�HMNHLYQDa�R>\HLa�WH�NDL��GLKJKYVHLa�WRLDX
WD�QX
Q�R-UD
Q�NDL��WRLDX
WD�SDQKJXULY]HLQ�KM[LZYTKPHQ��RL_D�WZ
Q�SUR��K-PZ
Q�SROORL��WZ
��R>QWL�GLYNDLRL�NDL��THRX
�PDYUWXUHa�HMSHTXYPKVDQ�HMSL��JK
a�LMGHL
Q��NDL��RXMN�HL?GRQ��NDL��DMNRX
VDL��NDL��RXMN�K>NRXVDQ����������DMOO��RL`�PH�Q�K_��WDYFRa�VSHXYVDQWHa�WZ
Q�SROX��NUHLWWRYQZQ�H>WXFRQ�HMQ�DXMWRL
a�RXMUDQRL
a�NDL��SDUDGHLYVZ��WK
a�HMQTHYRX�WUXIK
a�DMQDUSDVTHYQWHa��K-PHL
a�GH��NDL��WDYGH�PHLY]RQD�K@�NDT��K-PD
a�X-SDYUFHLQ�R-PRORJRX
QWHa��X-SHUHNSHSOKYJPHTD�PH�Q�WK
a�WRX
�DLMWLYRX�PHJDORGZUHD
a�WK�Q�FDYULQ��TDXPDY]RPHQ�GH��HLMNRYWZa�R^OKa�\XFK
a�GXQDYPHL�VHYERQWHa�NDL��WDL
a�DMQDJUDYSWRLa�SURUUKY��VHVLQ�DMOKYTHLDQ�HMSLPDUWXURX
QWHa����������GL��Z_Q�HL>UKWDL�GHX
WH�NDL��L>GHWH�WD��H>UJD�NXULYRX��D`�H>THWR�WHYUDWD�HMSL��WK
a�JK
a��DMQWDQDLUZ
Q�SROHYPRXa�PHYFUL�WZ
Q�SHUDYWZQ�WK
a�JK
a��WRY[RQ�VXQWULY\HL�NDL��VXJNODYVHL�R^SORQ��NDL��TXUHRX�a�NDWDNDXYVHL�HMQ�SXULY��HMI��RL_a�HMQDUJZ
a�HLMa�K-PD
a�SHSOKUZPHYQRLa�FDLYURQWHa��WR�Q�HMIH[K
a�VXQHLYUZPHQ�ORYJRQ�����������+IDYQLVWR�PH�Q�GK��NDT��R`Q�GHGKYOZWDL�WURYSRQ�SD
Q�WR��WZ
Q�THRPLVZ
Q�JHYQRa�NDL��WK
a�DMQTUZYSZQ�DMTURYZa�R>\HZa�RX^WZa�HM[DOKYOHLSWR��Z-a�SDYOLQ�U-K
PD�THL
RQ�WHYORa�H>FHLQ�WR��OHYJRQ��HL?GRQ�DMVHEK
�X-SHUX\RXYPHQRQ�NDL��X-SHUDLURYPHQRQ�Z-a�WD�a�NHYGURXa�WRX
�/LEDYQRX��NDL��SDUK
OTRQ��NDL��LMGRX��RXMN�K?Q��NDL��HM]KYWKVD�WR�Q�WRYSRQ�DXMWRX
��NDL��RXMF�HX-UHYTK����������K-PHYUD�GH��ORLSR�Q�K>GK�IDLGUD��NDL��GLDXJKYa��PKGHQR�a�QHYIRXa�DXMWK�Q�HMSLVNLDY]RQWRa��IZWR�a�RXMUDQLYRX�ERODL
a�DMQD��WK�Q�RLMNRXPHYQKQ�D^SDVDQ�WDL
a�HMNNOKVLYDLa�WRX
�&ULVWRX
�NDWKXYJD]HQ��RXMGHY�WLa�K?Q�NDL��WRL
a�H>[ZTHQ�WRX
�NDT��K-PD
a�TLDYVRX�ITRYQRa�VXQDSRODXYHLQ�HLM�PK��WZ
Q�L>VZQ��DMSRUURK
a�G��RX?Q�R^PZa�NDL��PHWRXVLYDa�WZ
Q�THRYTHQ�K-PL
Q�SUXWDQHXTHYQWZQ����������3D
VL�PH�Q�RX?Q�DMQTUZYSRLa�WD��HMN�WK
a�WZ
Q�WXUDYQQZQ�NDWDGXQDVWHLYDa�HMOHXYTHUD�K?Q��NDL��WZ
Q�SURWHYUZQ�DMSKOODJ�
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�PHYQRL�NDNZ
Q��D>OORa�D>OOZa�PRYQRQ�DMOKTK
�THR�Q�WR�Q�WZ
Q�HXMVHEZ
Q�X-SHYUPDFRQ�Z-PRORYJHL��PDYOLVWD�G��K-PL
Q�WRL
a�HMSL��WR�Q�&ULVWR�Q�WRX
�THRX
�WD�a�HMOSLYGDa�DMQKUWKPHYQRLa�D>OHNWRa�SDUK
Q�HXMIURVXYQK�NDLY�WLa�H>QTHRa�D^SDVLQ�HMSKYQTHL�FDUD��SDYQWD�WRYSRQ�WR�Q�SUR��PLNURX
�WDL
a�WZ
Q�WXUDYQQZQ�GXVVHEHLYDLa�KMULSZPHYQRQ�Z^VSHU�HMN�PDNUD
a�NDL��TDQDWKIRYURX�OXYPKa�DMQDELZYVNRQWD�THZPHYQRLa�QHZYa�WH�DX?TLa�HMN�EDYTUZQ�HLMa����������X^\Ra�D>SHLURQ�HMJHLURPHYQRXa�NDL��SROX��NUHLYWWRQD�WK�Q�DMJODL"DQ�WZ
Q�SDYODL�SHSROLRUNKPHYQZQ�DMSRODPEDYQRQWDa����������DMOOD��NDL��EDVLOHL
a�RL-�DMQZWDYWZ�VXQHFHYVL�WDL
a�X-SH�U�&ULVWLDQZ
Q�QRPRTHVLYDLa�WD��WK
a�HMN�THRX
�PHJDORGZUHD
a�K-PL
Q�HLMa�PDNUR�Q�H>WL�NDL��PHL
]RQ�HMNUDYWXQRQ��HMIRLYWD�GH��NDL��HLMa�SURYVZSRQ�HMSLVNRY��SRLa�EDVLOHYZa�JUDYPPDWD�NDL��WLPDL��NDL��FUKPDYWZQ�GRYVHLa��Z_Q�RXMN�DMSR��WURYSRX�JHYQRLW��D@Q�NDWD��WR�Q�SURVKYNRQWD�NDLUR�Q�WRX
�ORYJRX��Z^VSHU�HMQ�L-HUD
��VWKYOK���WK
�GH�WK
��ELYEOZ��WD�a�IZQD�a�HMN�WK
a�w5ZPDLYZQ�HMSL��WK�Q�w(OODYGD�JOZ
VVDQ�PHWDOKITHLYVDa�HMJFDUDY[DL��Z-a�D@Q�NDL��WRL
a�PHT��K-PD
a�D^SDVLQ�IHYURLQWR�GLD�����������PQKYPKa�����������(SL��GK��WRXYWRLa�WR��SD
VLQ�HXMNWDL
RQ�K-PL
Q�NDL��SRTRXYPHQRQ�VXQHNURWHL
WR�THYDPD��HMJNDLQLYZQ�H-RUWDL��NDWD��SRYOHLa�NDL��WZ
Q�D>UWL�QHRSDJZ
Q�SURVHXNWKULYZQ�DMILHUZYVHLa��HMSLVNRYSZQ�HMSL��WDXMWR�Q�VXQKOXYVHLa��WZ
Q�SRYUUZTHQ�HM[�DMOORGDSK
a�VXQGURPDLY��ODZ
Q�HLMa�ODRX�a�ILORIURQKYVHLa��WZ
Q�&ULVWRX
�VZYPDWRa�PHOZ
Q�HLMa�PLYDQ�VXQLRYQWZQ�D-UPRQLYDQ�H^QZVLa����������VXQKYJHWR�JRX
Q�DMNRORXYTZa�SURUUKYVHL�SURIKWLNK
��PXVWLNZ
a�WR��PHYOORQ�SURVKPDLQRXYVK��RMVWHYRQ�SUR�a�RMVWHYRQ�NDL��D-UPRQLYD�SUR�a�D-UPRQLYDQ�NDL��R^VD�THVSLY]ZQ�R-�ORYJRa�GL��DLMQLJPDYWZQ�DM\HXGZ
a�SURDQHWHLYQDWR����������PLYD�WH�K?Q�THLYRX�SQHXYPDWRa�GLD��SDYQWZQ�WZ
Q�PHOZ
Q�FZURX
VD�GXYQDPLa�NDL��\XFK��WZ
Q�SDYQWZQ�PLYD�NDL��SURTXPLYD�SLYVWHZa�K-�DXMWK��NDL��HL_a�HM[�D-SDYQWZQ�THRORJLYDa�X^PQRa��QDL��PK�Q�NDL��WZ
Q�K-JRXPHYQZQ�HMQWHOHL
a�TUK�VNHL
DL�L-HURXUJLYDL�WH�WZ
Q�L-HUZPHYQZQ�NDL��THRSUHSHL
a�HMNNOKVLYDa�THVPRLY��Z_GH�PH�Q�\DOPZ�GLYDLa�NDL��WDL
a�ORLSDL
a�WZ
Q�THRYTHQ
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���������K-PL
Q�SDUDGRTHLVZ
Q�IZQZ
Q�DMNURDYVHVLQ��Z_GH�GH��THLYDLa�NDL��PXVWLNDL
a�HMSLWHORXPHYQDLa�GLDNRQLYDLa��VZWKULYRX�WH�K?Q�SDYTRXa�DMSRYUUKWD�VXYPEROD����������R-PRX
�GH��SD
Q�JHYQRa�K-OLNLYDa�D>UUHQRYa�WH�NDL��TKYOHRa�IXYVHZa�R^OK��GLDQRLYDa�LMVFXYL!�GL��HXMFZ
Q�NDL��HXMFDULVWLYDa�JHJKTRYWL�QZ
��NDL��\XFK
��WR�Q�WZ
Q�DMJDTZ
Q�SDUDLYWLRQ�THR�Q�HMJHYUDLURQ��HMNLYQHL�GH��NDL��ORYJRXa�D^SDa�WZ
Q�SDURYQWZQ�DMUFRYQWZQ�SDQKJXULNRXYa��Z-a�H-NDYVWZ��SDUK
Q�GXQDYPHZa��THLDY]ZQ�WK�Q�SDQKYJXULQ����������.DLY�WLa�HMQ�PHYVZ��SDUHOTZ�Q�WZ
Q�PHWULYZa�HMSLHLNZ
Q��ORYJRX�VXYQWD[LQ�SHSRLKPHYQRa��Z-a�HMQ�HMNNOKVLYDa�DMTURLYVPDWL��SOHLYVWZQ�HMSLSDURYQWZQ�SRLPHYQZQ�HMQ�K-VXFLYD��NDL��NRYVPZ��WK�Q�DMNURYDVLQ�SDUHFRPHYQZQ��H-QR�a�HLMa�SURYVZSRQ�WD��SDYQWD�DMULYVWRX�NDL��THRILORX
a�HMSLVNRYSRX��RX_�GLD��VSRXGK
a�R-�PDYOLVWD�WZ
Q�DMPIL��WR��)RLQLYNZQ�H>TQRa�GLDSUHYSZQ�HMQ�7XYUZ��QHZ�a�ILORWLYPZa�HMSHVNHXYDVWR��WRLRYQGH�SDUHYVFH�ORYJRQ��3$1+*85,.26�(3,�7+,�7:1�(../+6,:1�2,.2'20+,�3$8/,1:,�785,:1�(3,6.23:,����������35263():1+0(126���������d:�ILYORL�THRX
�NDL��L-HUHL
a�RL-�WR�Q�D^JLRQ�SRGKYUK�NDL��WR�Q�RXMUDYQLRQ�WK
a�GRY[Ka�VWHYIDQRQ�WRY�WH�FUL
VPD�WR��H>QTHRQ�NDL��WK�Q�L-HUDWLNK�Q�WRX
�D-JLYRX�SQHXYPDWRa�VWROK�Q�SHULEHEOKPHYQRL��VXY�WH��Z?�QHYRQ�D-JLYRX�QHZ��THRX
�VHPQRORYJKPD��JHUDLUD
��PH�Q�IURQKYVHL�SDUD��THRX
�WHWLPKPHYQH��QHYDa�GH��NDL��DMNPD]RXYVKa�DMUHWK
a�H>UJD�SROXWHOK
�NDL��SUDY[HLa�HMSLGHGHLJPHYQH��Z_��WR�Q�HMSL��JK
a�RL?NRQ�DXMWR�a�R-�WR�Q�VXYPSDQWD�NRYVPRQ�SHULHYFZQ�THR�a�GHLYPDVTDL�NDL��DMQDQHRX
Q�&ULVWZ
��WZ
��PRQRJHQHL
�NDL��SUZWRJHQHL
�GH��DXMWRX
�ORYJZ��WK
��WH�D-JLYD��WRXYWRX�NDL��THRSUHSHL
�QXYPIK�����������JHYUDa�HM[DLYUHWRQ�GHGZYUKWDL����������HL>WH�WLa�QHYRQ�VH�%HVHOHKO�THLYDa�DMUFLWHYNWRQD�VNKQK
a�HMTHYORL�NDOHL
Q�HL>WH�6RORPZ
QD�NDLQK
a�NDL��SROX��NUHLYWWRQRa�w,HURXVDOK�P�EDVLOHYD�HL>WH�NDL��QHYRQ�=RUREDEHO�WK�Q�SROX��NUHLYWWRQD�GRY[DQ�WK
a�SURWHYUDa�WZ
��QHZ
��WRX
�THRX
�SHULWLTHYQWD����������DMOOD��NDL��X-PHL
a��Z?�WK
a�L-HUD
a
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�DMJHYOKa�&ULVWRX
�TUHYPPDWD��ORYJZQ�DMJDTZ
Q�H-VWLYD��VZIUR��VXYQKa�SDLGHXWKYULRQ�NDL��THRVHEHLYDa�VHPQR�Q�NDL��THRILOH�a�DMNURDWKYULRQ����������SDYODL�PH�Q�K-PL
Q�WD�a�SDUDGRY[RXa�THRVKPLYDa�NDL��WZ
Q�WRX
�NXULYRX�TDXPDYWZQ�WD�a�HLMa�DMQTUZYSRXa�HXMHUJHVLYDa�GLD��THLYZQ�DMQDJQZVPDYWZQ�DMNRK
��SDUDGHFRPHYQRLa�X^PQRXa�HLMa�THR�Q�NDL��ZM�GD�a�DMQDSHYPSHLQ�HM[K
Q�OHYJHLQ�SDLGHXRPHYQRLa�R-�THRYa��HMQ�WRL
a�ZMVL�Q�K-PZ
Q�KMNRXYVDPHQ��RL-�SDWHYUHa�K-PZ
Q�DMQKYJJHLODQ�K-PL
Q�H>UJRQ�R`�HLMUJDYVZ�HMQ�WDL
a�K-PHYUDLa�DXMWZ
Q��HMQ�K-PHYUDLa�DMUFDLYDLa����������DMOOD��QX
Q�JH�RXMNHYW��DMNRDL
a�RXMGH��ORYJZQ�IKYPDLa�WR�Q�EUDFLYRQD�WR�Q�X-\KOR�Q�WKYQ�WH�RXMUDYQLRQ�GH[LD�Q�WRX
�SDQDJDYTRX�NDL��SDPEDVL��OHYZa�K-PZ
Q�THRX
�SDUDODPEDYQRXVLQ��H>UJRLa�G��Z-a�H>SRa�HLMSHL
Q�NDL��DXMWRL
a�RMITDOPRL
a�WD��SDYODL�PQKYPK��SDUDGHGRPHYQD�SLVWD��NDL��DMOKTK
�NDTRUZPHYQRLa��GHXYWHURQ�X^PQRQ�HMSLQLYNLRQ�SDYUHVWLQ�DMQDPHYOSHLQ�HMQDUJZ
a�WH�DMQDIZQHL
Q�NDL��OHYJHLQ�NDTDYSHU�KMNRXYVDPHQ��RX^WZa�NDL��HL>GRPHQ�HMQ�SRYOHL�NXULYRX�WZ
Q�GXQDYPHZQ��HMQ�SRYOHL�WRX
�THRX
�K-PZ
Q����������SRLYD��GH��SRYOHL�K@�WK
�GH�WK
��QHRSDJHL
�NDL��THRWHXYNWZ�e�K^WLa�HMVWL�Q�HMNNOKVLYD�THRX
�]Z
QWRa��VWX
ORa�NDL��H-GUDLYZPD�WK
a�DMOKTHLYDa��SHUL��K_a�NDL��D>OOR�WL�THL
RQ�ORYJLRQ�Z_GHY�SZa�HXMDJJHOLY]HWDL�GHGR[DVPHYQD�HMODOKYTK�SHUL��VRX
��K-�SRYOLa�WRX
�THRX
��HMI��K`Q�WRX
�SDQDJDYTRX�VXJNURWKYVDQWRa�K-PD
a�THRX
�GLD��WK
a�WRX
�PRQRJHQRX
a�DXMWRX
�FDYULWRa��WZ
Q�DMQDNHNOKPHYQZQ�H^NDVWRa�X-PQHLYWZ�PRYQRQ�RXMFL��ERZ
Q�NDL��OHYJZQ�HXMIUDYQTKQ�HMSL��WRL
a�HLMUKNRYVLQ�PRL�®HLMa�RL?NRQ�NXULYRX����������SRUHXVRYPHTD½�NDL��NXYULH��KMJDYSKVD�HXMSUHYSHLDQ�RL>NRX�VRX�NDL��WRYSRQ�VNKQZYPDWRa�GRY[Ka�VRX����������NDL��PK��PRYQRQ�JH�R-�NDTHL
a��DMOOD��NDL��RL-�SDYQWHa�DMTURYZa�H-QL��SQHXYPDWL�NDL��PLD
��\XFK
��JHUDLYURQWHa�DMQHXIKPZ
PHQ��PHYJDa�NXYULRa�HMSLOHYJRQWHa�NDL��DLMQHWR�a�VIRYGUD�HMQ�SRYOHL�WRX
�THRX
�K-PZ
Q��HMQ�R>UHL�D-JLYZ��DXMWRX
��NDL��JD�U�RX?Q�PHYJDa�Z-a�DMOKTZ
a��NDL��PHYJDa�R-�RL?NRa�DXMWRX
��X-\KOR�a�NDL��HMSLPKYNKa�NDL��Z-UDL
Ra�NDYOOHL�SDUD��WRX�a�XL-RX�a�WZ
Q�DMQTUZYSZQ��PHYJDa�NXYULRa�R-�SRLZ
Q�TDXPDYVLD�PRYQRa�
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�PHYJDa�R-�SRLZ
Q�PHJDYOD�NDL��DMQH[LFQLYDVWD�H>QGR[DY�WH�NDL��HM[DLYVLD��Z_Q�RXMN�H>VWLQ�DMULTPRYa��PHYJDa�R-����������DMOORLZ
Q�NDLURX�a�NDL��FURYQRXa��PHTLVWZ
Q�EDVLOHL
a�NDL��NDTLVWZ
Q��HMJHLYUZQ�DMSR��JK
a�SWZFR�Q�NDL��DMSR��NRSULYDa�DMQLVWZ
Q�SHYQKWD��NDTHL
OHQ�GXQDYVWDa�DMSR��TURYQZQ��NDL��X^\ZVHQ�WDSHLQRX�a�DMSR��JK
a��SHLQZ
Q��WDa�HMQHYSOKVHQ�DMJDTZ
Q��NDL��EUDFLYRQDa�X-SHUKIDYQZQ�VXQHYWUL\HQ����������RXM�SLVWRL
a�PRYQRQ��DMOOD��NDL��DMSLYVWRLa�WZ
Q�SDODLZ
Q�GLKJKPDYWZQ�WK�Q�PQKYPKQ�SLVWZVDYPHQRa��R-�TDXPD��WRXUJRYa��R-�PHJDORXUJRYa��R-�WZ
Q�R^OZQ�GHVSRYWKa��R-�WRX
�VXYPSDQWRa�NRYVPRX�GKPLRXUJRYa��R-�SDQWRNUDYWZU��R-�SDQDY��JDTRa��R-�HL_a�NDL��PRYQRa�THRYa��Z_��WR��NDLQR�Q�D?�VPD�PHYOSZPHQ�SURVXSDNRXYRQWHa�WZ
��SRLRX
QWL�TDXPDYVLD�PRYQZ���R^WL�HLMa�WR�Q�DLMZ
QD�WR��H>OHRa�DXMWRX
��WZ
��SDWDY[DQWL�EDVLOHL
a�PHJDYORXa�NDL��DMSRNWHLYQDQWL�EDVLOHL
a�NUDWDLRXYa��R^WL�HLMa�WR�Q�DLMZ
QD�WR��H>OHRa�DXMWRX
��R^WL�HMQ�WK
��WDSHL�����������QZYVHL�K-PZ
Q�HMPQKYVTK�K-PZ
Q�NDL��HMOXWUZYVDWR�K-PD
a�HMN�WZ
Q�HMFTUZ
Q�K-PZ
Q�����������NDL��WR�Q�PH�Q�WZ
Q�R^OZQ�SDWHYUD�WRXYWRLa�DMQHXIKPRX
QWHa�PKY�SRWH�GLDOHLYSRLPHQ��WR�Q�GH��WZ
Q�DMJDTZ
Q�K-PL
Q�GHXYWHURQ�DL>WLRQ�WR�Q�WK
a�THRJQZVLYDa�HLMVKJKWKYQ��WR�Q�WK
a�DMOKTRX
a�HXMVHEHLYDa�GLGDYVNDORQ��WR�Q�WZ
Q�DMVHEZ
Q�RMOHWK
UD��WR�Q�WXUDQ��QRNWRYQRQ��WR�Q�WRX
�ELYRX�GLRUTZWKYQ��WR�Q�K-PZ
Q�WZ
Q�DMSHJQZV��PHYQZQ�VZWK
UD��,KVRX
Q�DMQD��VWRYPD�IHYURQWHa�JHUDLYUZPHQ�����������R^WL�GK��PRYQRa��RL_D�SDQDJDYTRX�SDWUR�a�PRQZYWDWRa�X-SDYUFZQ�SDQDYJDTRa�SDL
a��JQZYPK��WK
a�SDWULNK
a�ILODQTUZSLYDa�WZ
Q�HMQ�ITRUD
��NDYWZ�SRX�NHLPHYQZQ�K-PZ
Q�HX?�PDYOD�SURTXYPZa�X-SRGX�a�WK�Q�IXYVLQ��RL_DY�WLa�LMDWUZ
Q�D>ULVWRa�WK
a�WZ
Q�NDPQRYQWZQ�H^QHNHQ�VZWKULYDa�®R-UK
��PH�Q�GHLQDY��TLJJDYQHL�G��DMKGHYZQ�HMS��DMOORWULYK�VLY�WH�[XPIRUK
�VLQ�LMGLYDa�NDUSRX
WDL�OXYSDV½��RXM�QRVRX
QWDa�DXMWR��PRYQRQ�RXMG��H^ONHVL�GHLQRL
a�NDL��VHVKSRYVLQ�K>GK�WUDXYPDVLQ�SLH]RPHYQRXa��DMOOD��NDL��HMQ�QHNURL
a�NHLPHYQRXa�K-PD
a�HM[�DXMWZ
Q�PXFZ
Q�WRX
�TDQDYWRX�DXMWR�a�H-DXWZ
��GLHVZYVDWR������������R^WL�PKG��D>OOZ��WZ��WZ
Q�NDW��RXMUDQR�Q�WRVRX
WRQ�SDUK
Q�LMVFXYRa��Z-a�WK
��WZ
Q�WRVRXYWZQ�DMEODEZ
a�GLDNRQKYVDVTDL�VZWKULYD��
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����������PRYQRa�G��RX?Q�NDL��WK
a�K-PZ
Q�DXMWZ
Q�EDUXSDTRX
a�ITRUD
a�HMID\DYPHQRa��PRYQRa�WRX�a�K-PHWHYURXa�DMQDWOD�a�SRYQRXa��PRYQRa�WD��SURYVWLPD�WZ
Q�K-PHWHYUZQ�DMVHEKPDYWZQ�SHULTHYPHQRa��RXMF�K-PLTQK
WDa��DMOOD��NDL��SDYPSDQ�HMQ�PQKYPDVL�NDL��WDYIRLa�PXVDURX�a�K>GK�NDL��RMGZGRYWDa�DMQDODEZ�Q�SDYODL�WH�NDL��QX
Q�VSRXGK
��WK
��ILODQTUZYSZ��SDUD��SD
VDQ�WK�Q�RX_WLQRa�RX?Q�K-PZ
Q�WH�DXMWZ
Q�HMOSLYGD�VZY�]HL�WH�NDL��WZ
Q�WRX
�SDWUR�a�DMJDTZ
Q�DMITRQLYDQ�PHWDGLYGZVLQ��R-�]ZRSRLRYa��R-�IZWDJZJRYa��R-�PHYJDa�K-PZ
Q�LMDWUR�a�NDL��EDVLOHX�a�NDL��NXYULRa��R-�&ULVWR�a�WRX
�THRX
�����������DMOOD��WRYWH�PH�Q�D^SD[�HMQ�QXNWL��]RIHUD
��NDL��VNRYWZ��EDTHL
�GDLPRYQZQ�DMOLWKULYZQ�SODYQK��NDL��THRPLVZ
Q�SQHXPDYWZQ�HMQHUJHLYDLa�SD
Q�WR��WZ
Q�DMQTUZYSZQ�JHYQRa�NDWRUZUXJPHYQRQ�DXMWR��PRYQRQ�HMSLIDQHLYa��Z-a�D@Q�NKURX
�GLDWDNHYQWRa�WDL
a�DXMWRX
�ERODL
a�WRX
�IZWRYa��WD�a�SROXGHYWRXa�WZ
Q�DMVHEKPDYWZQ�K-PZ
Q�VHLUD�a�GLHOXYVDWR�����������QX
Q�G��HMSL��WK
��WRVDXYWK��FDYULWL�NDL��HXMHUJHVLYD��WRX
�PLVRNDYORX�ITRYQRX�NDL��ILORSRQKYURX�GDLYPRQRa�PRYQRQ�RXMFL��GLDUUKJQXPHYQRX�NDL��SDYVDa�DXMWRX
�WD�a�TDQDWRSRLRX�a�NDT��K-PZ
Q�HMSLVWUDWHXYRQWRa�GXQDYPHLa�NDL��WD��PH�Q�SUZ
WD�NXQR�a�GLYNKQ�OXWWZ
QWRa��WRX�a�RMGRYQWDa�HMSL��WRX�a�DMILHPHYQRXa�NDW��DXMWRX
�OLYTRXa�SURVDUDYWWRQWRa�NDL��WR�Q�NDWD��WZ
Q�DMPXQRPHYQZQ�TXPR�Q�HMSL��WD��D>\XFD�EOKYPDWD�NDTLHYQWRa��WRL
a�WZ
Q�SURVHX��NWKULYZQ�OLYTRLa�NDL��WDL
a�WZ
Q�RL>NZQ�DM\XYFRLa�X^ODLa�WK�Q�TKULZYGK�PDQLYDQ�HMSHUHLYVDQWRa�HMUKPLYDQ�WH��Z^a�JH�GK��DXMWR�a�H-DXWZ
������������Z>�HWR��WZ
Q�HMNNOKVLZ
Q�DMSHUJDVDPHYQRX��HL?WD�GH��GHLQD��VXULYJ��PDWD�NDL��WD�a�RMILZYGHLa�DXMWRX
�IZQD�a�WRWH��PH�Q�DMVHEZ
Q�WXUDYQQZQ�DMSHLODL
a��WRWH��GH��EODVIKYPRLa�GXVVHEZ
Q�DMUFRYQWZQ�����������GLDWDY[HVLQ�DMILHYQWRa�NDL��SURVHYWL�WR�Q�DXMWRX
�TDYQDWRQ�HM[HUHXJR��PHYQRX�NDL��WRL
a�LMZYGHVL�NDL��\XFRITRYURLa�GKOKWKULYRLa�WD�a�D-OLVNRPHYQDa�SUR�a�DXMWRX
�\XFD�a�IDUPDYWWRQWRa�NDL��PRYQRQ�RXMFL��QHNURX
QWRa�WDL
a�WZ
Q�QHNUZ
Q�HLMGZYOZQ�QHNURSRLRL
a�TXVLYDLa�SDYQWD�WH�DMQTUZSRYPRUIRQ�TK
UD�NDL��SDYQWD�WURYSRQ�D>JULRQ�NDT��K-PZ
Q�X-SRVDOHXYRQWRa�����������DX?TLa�HM[�X-SDUFK
a�R-�WK
a�PHJDYOKa�ERXOK
a�D>JJHORa��R-�PHYJDa�DMUFLVWUDYWKJRa�WRX
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�THRX
��PHWD��WK�Q�DXMWDYUNK�GLDJXPQDVLYDQ�K`Q�RL-�PHYJLVWRL�WK
a�DXMWRX
�EDVLOHLYDa�VWUDWLZ
WDL�GLD��WK
a�SUR�a�D^SDQWD�X-SRPRQK
a�NDL��NDUWHULYDa�HMQHGHLY[DQWR��DMTURYZa�RX^WZa�IDQHLYa��WD��PH�Q�HMFTUD��NDL��SROHYPLD�HLMa�DMIDQH�a�NDL��WR��PKTH�Q�NDWHVWKYVDWR��Z-a�PKGH��SZYSRWH�ZMQRPDYVTDL�GRNHL
Q��WD��G��DXMWZ
��ILYOD�NDL��RLMNHL
D�GRY[Ka�HMSHYNHLQD�SDUD��SD
VLQ��RXMN�DMQTUZYSRLa�PRYQRQ��DMOO��K>GK�NDL��GXQDYPHVLQ�RXMUDQLYRLa�K-OLYZ��WH�NDL��VHOKYQK��NDL������������D>VWURLa�NDL��WZ
��VXYPSDQWL�RXMUDQZ
��WH�NDL��NRYVPZ��SURKYJDJHQ�����������Z^VWH�K>GK��R`�PKGH��D>OORWHY�SZ��WRX�a�SDYQWZQ�DMQZWDYWZ�EDVLOHYDa�K_a�OHORYJFDVL�SDU��DXMWRX
�WLPK
a�VXQK�VTKPHYQZa�QHNUZ
Q�PH�Q�HLMGZYOZQ�NDWDSWXYHLQ�SURVZYSRLa��SDWHL
Q�G��D>THVPD�GDLPRYQZQ�THYVPLD�NDL��SDODLD
a�DMSDYWKa�SDWURSDUD��GRYWRX�NDWDJHOD
Q��H^QD�GH��DXMWR�Q�PRYQRQ�THR�Q�WR�Q�NRLQR�Q�D-SDYQWZQ�NDL��H-DXWZ
Q�HXMHUJHYWKQ�JQZULY]HLQ�&ULVWRYQ�WH�WRX
�THRX
�SDL
GD�SDPEDVLOHYD�WZ
Q�R^OZQ�R-PRORJHL
Q�VZWK
UDY�WH�DXMWR�Q�HMQ�VWKYODLa�DMQDJRUHXYHLQ��DMQH[DOHLYSWZ��PQKYPK��WD��NDWRUTZYPDWD�NDL��WD�a�NDWD��WZ
Q�DMVHEZ
Q�DXMWRX
�QLYNDa�PHYVK������������WK
��EDVLOHXRXYVK��WZ
Q�HMSL��JK
a�SRYOHL�EDVLOLNRL
a�FDUDNWK
UVL�SURVHJJUDYIRQWDa��Z^VWH�PRYQRQ�WZ
Q�HM[�DLMZ
QRa��,KVRX
Q�&ULVWR�Q�WR�Q�K-PZ
Q�VZWK
UD�NDL��SUR�a�DXMWZ
Q�WZ
Q�HMSL��JK
a�DMQZWDYWZ�RXMF�RL_D�NRLQR�Q�HM[�DMQTUZYSZQ�EDVLOHYD�JHQRYPHQRQ�R-PRORJHL
VTDL��DMOO��RL_D�WRX
�NDT��R^OZQ�THRX
�SDL
GD�JQKYVLRQ�NDL��DXMWR�Q�THR�Q�SURVNXQHL
VTDL�����������NDL��HLMNRYWZa��WLYa�JD�U�WZ
Q�SZYSRWH�EDVLOHYZQ�WRVRX
WRQ�DMUHWK
a�KMQHYJNDWR��Z-a�SDYQWZQ�WZ
Q�HMSL��JK
a�DMQTUZYSZQ�DMNRK�Q�NDL��JOZ
WWDQ�HMPSOK
VDL�WK
a�DXMWRX
�SURVKJRULYDVe�WLYa�EDVLOHX�a�QRYPRXa�HXMVHEHL
a�RX^WZ�NDL��VZYIURQDa�GLDWD[DYPHQRa�DMSR��SHUDYWZQ�JK
a�NDL��HLMa�D>NUD�WK
a�R^OKa�RLMNRXPHYQKa�HLMa�HMSKYNRRQ�D^SDVLQ�DMQTUZYSRLa�DMQDJL��QZYVNHVTDL�GLDUNZ
a�HMNUDYWXQHQe����������WLYa�DMQKPHYUZQ�HMTQZ
Q�H>TK�EDYUEDUD�NDL��DMQKYPHUD�WRL
a�K-PHYURLa�DXMWRX
�NDL��ILODQTUZ��SRWDYWRLa�SDUHYOXVH�QRYPRLVe�WLYa�DLMZ
VLQ�R^ORLa�X-SR��SDYQWZQ�SROHPRXYPHQRa�WK�Q�X-SH�U�D>QTUZSRQ�DMUHWK�Q�HMSHGHLY[DWR��Z-a�DMQTHL
Q�R-VKPHYUDL�NDL��QHDY]HLQ�GLD��SDQWR�a�WRX
�ELYRXe����������WLYa
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�H>TQRa�WR��PKGH��DMNRXVTH�Q�HM[�DLMZ
QRa�RXMN�HMQ�JZQLYD��SRL�JK
a�OHOKTRYa��DMOOD��NDT��R^OKa�WK
a�X-I��K^OLRQ�L-GUXYVDWRe�WLYa�HXMVH��EHLYDa�R^SORLa�RX^WZa�HMIUDY[DWR�WRX�a�VWUDWLZYWDa��Z-a�DMGDY��PDQWRa�WD�a�\XFD�a�NUDWDLRWHYURXa�HMQ�WRL
a�SUR�a�WRX�a�DMQWLSDY��ORXa�DMJZ
VLQ�GLDIDLYQHVTDLe����������WLYa�EDVLOHYZQ�HMa�WRVRX
WRQ�NUDWHL
�NDL��VWUDWKJHL
�PHWD��TDYQDWRQ�NDL��WURYSDLD�NDW��HMFTUZ
Q�L^VWKVLQ�NDL��SDYQWD�WRYSRQ�NDL��FZYUDQ�NDL��SRYOLQ��w(OODYGD�WH�NDL��EDYUEDURQ��EDVLOLNZ
Q�RL>NZQ�DXMWRX
�SOKURL
�NDL��THLYZQ�QDZ
Q�DMILHUZYPDVLQ��RL_D�WDYGH�WD��WRX
GH�WRX
�QHZ��SHULNDOOK
�NRVPKYPDWDY�WH�NDL��DMQDTKYPDWDe�D`�NDL��DXMWD��VHPQD��PH�Q�Z-a�DMOKTZ
a�NDL��PHJDYOD�HMNSOKY[HZYa�WH�NDL��TDXYPDWRa�D>[LD�NDL��RL_D�WK
a�WRX
�VZWK
URa�K-PZ
Q�EDVLOHLYDa�HMQDUJK
�GHLYJPDWD��R^WL�NDL��QX
Q�DXMWR�a�HL?SHQ�NDL��HMJHQKYTKVDQ��DXMWR�a�����������HMQHWHLYODWR�NDL��HMNWLYVTKVDQ��WLY�JD�U�NDL��H>PHOOHQ�WRX
�SDPEDVLOHYZa�NDL��SDQKJHPRYQRa�NDL��DXMWRX
�THRX
�ORYJRX�HMQVWKYVHVTDL�WZ
��QHXYPDWLe���VFROK
a�WH�ORYJZQ�RLMNHLYDa�HLMa�DMNULEK
�THZULYDQ�WH�NDL��H-UPKQHLYDQ�WXJFDYQHL�GHRYPHQD�����������RXM�PK�Q�R^VD�NDL��RL_D�WD��WK
a�WZ
Q�SHSRQKNRYWZQ�SURTXPLYDa�NHYNULWDL�SDU��DXMWZ
��WZ
��THRORJRXPHYQZ��WR�Q�H>P\XFRQ�SDYQWZQ�X-PZ
Q�NDTRUZ
QWL�QDR�Q�NDL��WR�Q�HMN�]ZYQWZQ�OLYTZQ�NDL��EHEKNRYWZQ�RL?NRQ�HMSRSWHXYRQWL�HX?�NDL��DMVIDOZ
a�L-GUXPHYQRQ�HMSL��WZ
��THPHOLYZ��WZ
Q�DMSRVWRYOZQ�NDL��SURIKWZ
Q��R>QWRa�DMNURJZQLDLYRX�OLYTRX�DXMWRX
��,KVRX
�&ULVWRX
��R`Q�DMSHGRNLYPDVDQ�PH�Q�RXMF�RL-�WK
a�SDODLD
a�NDL��PKNHYW��RX>VKa�HMNHLYQKa�PRYQRQ��DMOOD��NDL��WK
a�HLMa�H>WL�QX
Q�WZ
Q�SROOZ
Q�DMQTUZYSZQ�����������RLMNRGRPK
a�NDNRL��NDNZ
Q�R>QWHa�DMUFLWHYNWRQHa��GRNLPDYVDa�G��R-�SDWK�U�NDL��WRYWH�NDL��QX
Q�HLMa�NHIDOK�Q�JZQLYDa�WK
VGH�WK
a�NRLQK
a�K-PZ
Q�HMNNOKVLYDa�L-GUXYVDWR�����������WRX
WRQ�GK��RX?Q�WR�Q�HM[�X-PZ
Q�DXMWZ
Q�HMSHVNHXDVPHYQRQ�]Z
QWRa�THRX
�]Z
QWD�QDRYQ��WR��PHYJL��VWRQ�NDL��DMOKTHL
�ORYJZ��THRSUHSH�a�L-HUHL
RYQ�IKPL��RX_�WD��HMQGRWDYWZ�D>GXWD�WRL
a�SROORL
a�DMTHZYUKWD�NDL��R>QWZa�D^JLD�NDL��WZ
Q�D-JLYZQ�D^JLD��WLYa�D@Q�HMSRSWHXYVDa�HM[HLSHL
Q�WROPKYVHLHQe�WLYa�GH��ND@Q�HLMVNXY��\DL�SHULERYOZQ�L-HUZ
Q�HL>VZ�GXQDWRYa��R^WL�PK��PRYQRa�R-�PHYJDa�WZ
Q�R^OZQ�DMUFLHUHXYa��Z_��PRYQZ��THYPLa�SDYVKa�ORJLNK
a�\XFK
a�WD�
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�DMSRYUUKWD�GLHUHXQD
VTDLe����������WDYFD�GH��NDL��D>OOZ��GHXWHUHXYHLQ�PHWD��WRX
WRQ�H-QL��PRYQZ��WZ
Q�L>VZQ�HMILNWRYQ��WZ
�GH�WZ
��SURNDTK��PHYQZ��WK
VGH�WK
a�VWUDWLD
a�K-JHPRYQL��R`Q�DXMWR�a�R-�SUZ
WRa�NDL��PHYJDa�DMUFLHUHX�a�GHXWHUHLYRLa�WZ
Q�WK
�GH�L-HUHLYZQ�WLPKYVDa��SRLPHYQD�WK
a�X-PHWHYUDa�HMQTHYRX�SRLYPQKa�NOKYUZ��NDL��NULYVHL�WRX
�SDWUR�a�WR�Q�X-PHYWHURQ�ODFRYQWD�ODRYQ��Z-a�D@Q�THUDSHXWK�Q�NDL��X-SRIKYWKQ�DXMWR�a�H-DXWRX
�NDWHWDY[DWR��WR�Q�QHYRQ��$DUZ�Q�K@�0HOFLVHGHN�DMIZPRLZPHYQRQ�WZ
��XL-Z
��WRX
�THRX
�PHYQRQWDY�WH�NDL��SUR�a�DXMWRX
�WKURXYPHQRQ�HLMa�WR��GLKQHNH�a�WDL
a�NRLQDL
a�D-SDYQWZQ�����������K-PZ
Q�HXMFDL
a�����������WRXYWZ��GK��RX?Q�HM[HYVWZ�PRYQZ��PHWD��WR�Q�SUZ
WRQ�NDL��PHYJLVWRQ�DMUFLHUHYD��HLM�PK��WD��SUZ
WD��WD��GHXYWHUD�JRX
Q�R^PZa�R-UD
Q�WH�NDL��HMSLVNRSHL
Q�WK
a�HMQGRWDYWZ�WZ
Q�X-PH��WHYUZQ�\XFZ
Q�THZULYDa��SHLYUD��PH�Q�NDL��FURYQRX�PKYNHL�H^NDVWRQ�DMNULEZ
a�HM[KWDNRYWL�VSRXGK
��WH�WK
��DXMWRX
�NDL��HMSLPHOHLYD��WRX�a�SDYQWDa�X-PD
a�HMQ�NRYVPZ��NDL��ORYJZ��WZ
��NDW��HXMVHYEHLDQ�GLDWH��THLPHYQZ��GXQDWZ
��WH�R>QWL�PD
OORQ�D-SDYQWZQ��Z_Q�DXMWR�a�VX�Q�THLYD��GXQDYPHL�NDWKUWLYVDWR��WRXYWZQ�WRL
a�H>UJRLa�HMIDPLYOOZa�DMSRGRX
QDL�WRX�a�ORYJRXa�����������R-�PH�Q�RX?Q�SUZ
WRa�NDL��PHYJDa�K-PZ
Q�DMUFLHUHX�a�R^VD�EOHYSHL�WR�Q�SDWHYUD�SRLRX
QWD��WDX
WD��IKVLYQ��R-PRLYZa�NDL��R-�XL-R�a�SRLHL
��R`�GH��NDL��DXMWR�a�Z-a�D@Q�HMSL��GLGDYVNDORQ�WR�Q�SUZ
WRQ�NDTDURL
a�QRR�a�R>PPDVLQ�DMIRUZ
Q��R^VD�EOHYSHL�SRLRX
QWD��Z-a�D@Q�DMUFHWXYSRLa�FUZYPHQRa�SDUDGHLYJPDVLQ��WRXYWZQ�WD�a�HLMNRYQDa��Z-a�H>QL�PDYOLVWD�GXQDWRYQ��HLMa�WR��R-PRLRY��WDWRQ�GKPLRXUJZ
Q�DMSHLUJDYVDWR��RXMGH�Q�HMNHLYQZ��NDWDOLSZ�Q�WZ
��%HVHOHKO��R`Q�DXMWR�a�R-�THR�a�SQHXYPDWRa�HMPSOKYVDa�VRILYDa�NDL��VXQHYVHZa�NDL��WK
a�D>OOKa�HMQWHYFQRX�NDL��HMSLVWKPRQLNK
a�����������JQZYVHZa��WK
a�WZ
Q�RXMUDQLYZQ�WXYSZQ�GLD��VXPERYOZQ�QDRX
�NDWDVNHXK
a�GKPLRXUJR�Q�DMQDNHYNOKWDL�����������WDXYWK��G��RX?Q�NDL��R^GH�&ULVWR�Q�R^ORQ��WR�Q�ORYJRQ��WK�Q�VRILYDQ��WR��IZ
a�HMQ�WK
��DXMWR�a�DXMWRX
�DMJDOPDWRIRUZ
Q�\XFK
���RXMG��H>VWLQ�HLMSHL
Q�RL^D��VX�Q�PHJDORIURVXYQK��SORXVLYD��WH�NDL��DMSOKYVWZ��GLDQRLYDa�FHLUL��NDL��VX�Q�RL^D��SDYQWZQ�X-PZ
Q�ILORWLPLYD���WK
��WZ
Q�HLMVIRUZ
Q
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�PHJDOR\XFLYD��WK
a�DXMWK
a�DXMWZ
��SURTHYVHZa�NDWD��PKGHYQD�WURYSRQ�DMSROHLITK
QDL�ILORQHLNRYWHURQ�PHJDORIURQRXPHYQZQ��WR�Q�PHJDORSUHSK
�WRYQGH�THRX
�WRX
�X-\LYVWRX�QHZ�Q�WZ
��WRX
�NUHLYWWRQRa�SDUDGHLYJPDWL��Z-a�D@Q�R-UZYPHQRQ�PK��R-UZPHYQRX��WK�Q�����������IXYVLQ�HMPIHUK
�VXQHVWKYVDWR��FZ
URQ�PH�Q�WRYQGH��R^�WL�NDL��D>[LRQ�HLMSHL
Q�SUZ
WRQ�D-SDYQWZQ��SDYVKa�RXM�NDTDUD
a�X^OKa�HMFTUZ
Q�HMSLERXODL
a�NDWDNHFZVPHYQRQ�RXM�SDULGZ�Q�RXMGH��WK
��WZ
Q�DLMWLYZQ�SDUDFZUKYVDa�NDNLYD���HM[R�Q�HMI��H^WHURQ�HMOTRYQWD��PXULYZQ�D>OOZQ�HXMSRURXPHYQZQ�WK
��SRYOHL��U-D�VWZYQKQ�HX^UDVTDL�WRX
�SRYQRX�NDL��SUDJPDYWZQ�DMSKOODYFTDL�����������R`�GH��SUZ
WRQ�DX-WR�Q�HMSL��WR��H>UJRQ�HMJHLYUDa��HL?WD�GH��WR�Q�VXYPSDQWD�ODR�Q�SURTXPLYD��U-ZYVDa�NDL��PLYDQ�HM[�D-SDYQWZQ�PHJDYOKQ�FHL
UD�VXQDJDJZYQ��SUZ
WRQ�D?TORQ�KMJZQLY]HWR��DXMWK�Q�GK��PDYOLVWD�WK�Q�X-SR��WZ
Q�HMFTUZ
Q�SHSROLRUNKPHYQKQ��DXMWK�Q�WK�Q�SURSRQKYVDVDQ�NDL��WRX�a�DXMWRX�a�K-PL
Q�NDL��SUR��K-PZ
Q�GLZJPRX�a�X-SRPHLYQDVDQ��WK�Q�PKWUR�a�GLYNKQ�WZ
Q�WHYNQZQ�HMUKPZTHL
VDQ�HMNNOKVLYDQ����������VXQDSRODX
VDL�GHL
Q�RLMRYPHQRa�WK
a�WRX
�SDQDJDYTRX�PHJDORGZ��UHD
a�����������HMSHLGK��JD�U�WRX�a�SDL
GDa�DX?TLa�R-�PHYJDa�SRLPKYQ��WRX�a�TK
UDa�NDL��WRX�a�OXYNRXa�NDL��SD
Q�DMSKQH�a�NDL��D>JULRQ�JHYQRa�DMSRVREKYVDa�NDL��WD�a�PXYODa�WZ
Q�OHRYQWZQ��K_��IKVLQ�WD��THL
D�ORYJLD��VXQWULY\Da��HMSL��WDXMWR�Q�DX?TLa�VXQHOTHL
Q�KM[LYZVHQ��GLNDLRYWDWD�NDL��WK
a�SRLYPQKa�WK�Q�PDYQGUDQ�DMQLYVWK�WRX
�NDWDLVFX
QDL�HMFTUR�Q�NDL��HMNGLNKWK�Q�NDL��Z-a�D@Q�H>OHJFRQ�WDL
a�THRPDYFRLa�WZ
Q�DMVHEZ
Q�SURDJDYJRL�WRYOPDLa�����������NDL��QX
Q�RL`�PH�Q�RXMN�HLMVL�Q�RL-�THRPLVHL
a��R^WL�PKGH��K?VDQ��HMa�EUDFX��GH��WDUDY[DQWHa�NDL��WDUDFTHYQWHa��HL?T��X-SRVFRYQWHa�WLPZULYDQ�RXM�PHPSWK�Q�WK
��GLYNK���H-DXWRX�a�NDL��ILYORXa�NDL��RL>NRXa�D>UGKQ�DMQDVWDYWRXa�NDWHYVWKVDQ��Z-a�WD�a�SDYODL�VWKYODLa�L-HUDL
a�NDWDJUDIHLYVDa�SURUUKYVHLa�H>UJRLa�SLVWD�a�R-PRORJHL
VTDL��GL��Z_Q�WDY�WH�D>OOD�R-�THL
Ra�HMSDOKTHXYHL�ORYJRa��DMWD�U�NDL��WDYGH�SHUL��DXMWZ
Q�DMSRIDLQRYPHQRa����������U-RPIDLYDQ�HMVSDYVDQWR�RL-�D-PDUWZORLY��HMQHYWHLQDQ�WRY[RQ�DXMWZ
Q�WRX
�NDWDEDOHL
Q
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�SWZFR�Q�NDL��SHYQKWD��WRX
�VIDY[DL�WRX�a�HXMTHL
a�WK
��NDUGLYD���K-�U-RPIDLYD�DXMWZ
Q�HLMVHYOTRL�HLMa�WD�a�NDU��GLYDa�DXMWZ
Q�NDL��WD��WRY[D�DXMWZ
Q�VXQWULEHLYK�NDL��SDYOLQ�DMSZYOHWR�WR��PQKPRYVXQRQ�DXMWZ
Q�PHW��K>FRX��NDL��WR��R>QRPD�DXMWZ
Q�HM[KYOHLSWDL�HLMa�WR�Q�DLMZ
QD�NDL��HLMa�WR�Q�DLMZ
QD�WRX
�DLMZ
QRa��R^WL�GK��NDL��HMQ�NDNRL
a�JHQRYPHQRL�HMNHYNUD[DQ��NDL��RXMN�K?Q�R-�VZY�]ZQ��SUR�a�NXYULRQ������������NDL��RXMN�HLMVKYNRXVHQ�DXMWZ
Q��DMOO��RL`�PH�Q�VXQHSRGLY��VTKVDQ�NDL��H>SHVDQ��K-PHL
a�GH��DMQHYVWKPHQ�NDL��DMQZU��TZYTKPHQ��NDL��WRY�J��HMQ�WRXYWRLa�SURDQDIZQRX
Q�NXYULH��HMQ�WK
��SRYOHL�VRX�WK�Q�HLMNRYQD�DXMWZ
Q�HM[RXGHQZYVHLa�DMOKTH�a�X-S��RMITDOPRL
a�SDYQWZQ�DMQDSHYIDQWDL�����������DMOO��RL`�PH�Q�JLJDYQWZQ�WURYSRQ�THRPDFLYDQ�HMQVWKVDYPHQRL�WRLDXYWKQ�HLMOKYFDVLQ�WK�Q�WRX
�ELYRX�NDWDVWURIKYQ��WK
a�G��HMUKYPRX�NDL��SDU��DMQTUZYSRLa�DMSHJQZVPHYQKa�WRLDX
WD�RL_D�WD��R-UZYPHQD�WK
a�NDWD��THR�Q�X-SRPRQK
a�WD��WHYOK��Z-a�DMQDIZQHL
Q�DXMWK
��WK�Q�SURIK��WHLYDQ�w+VDL"RX�WDX
WD����������HXMIUDYQTKWL��H>UKPRa�GL\Z
VD��DMJDOOLDYVTZ�H>UKPRa�NDL��DMQTHLYWZ�Z-a�NULYQRQ�NDL��HM[DQTKYVHL�NDL��DMJDOOLDYVHWDL�WD��H>UKPD��LMVFXYVDWH��FHL
UHa�DMQHLPHYQDL�NDL��JRYQDWD�SDUDOHOX��PHYQD��SDUDNDOHYVDWH��RMOLJRY\XFRL�WK
��GLDQRLYD���LMVFXYVDWH��PK��IREHL
VTH��LMGRX��R-�THR�a�K-PZ
Q�NULYVLQ�DMQWDSRGLYGZVLQ�NDL��DMQWDSRGZYVHL��DXMWR�a�K^[HL�NDL��VZYVHL�K-PD
a��R^WL��IKVLYQ��HMUUDYJK�HMQ�WK
��HMUKYPZ��X^GZU��NDL��IDYUDJ[�HMQ�JK
��GL\ZYVK���NDL��K-�D>QXGURa�H>VWDL�HLMa�����������H^OK��NDL��HLMa�WK�Q�GL\Z
VDQ�JK
Q�SKJK��X^GDWRa�H>VWDL�����������NDL��WDYGH�PH�Q�ORYJRLa�SDYODL�SURTHVSLVTHYQWD�ELYEORLa�L-HUDL
a�NDWDEHYEOKWR��WDY�JH�PK�Q�H>UJD�RXMNHYW��DMNRDL
a��DMOO��H>UJRLa�K-PL
Q�SDUDGHYGRWDL��K-�H>UKPRa�K^GH��K-�D>QXGURa��K-�FKYUD�NDL��DMSHULYVWDWRa��K_a�Z-a�HMQ�GUXPZ
��[XYOZQ�DM[LYQDLa�HM[HYNR\DQ�WD�a�SXYODa��HMSL��WR��DXMWR��HMQ�SHYOXNL�NDL��OD[HXWKULYZ��VXQHYWUL\DQ�DXMWKYQ��K_a�NDL��WD�a�ELYEORXa�GLDITHLYUDQWHa�HMQHSXYULVDQ�HMQ�SXUL��WR��D-JLDVWKYULRQ�WRX
�THRX
��HLMa�WK�Q�JK
Q�HMEHEKYOZVDQ�WR��VNKYQZPD�WRX
�RMQRYPDWRa�DXMWRX
��K`Q�HMWUXYJKVDQ�SDYQWHa�RL-�SDUDSRUHX�



(XVHELXV��+LVWRULD�HFFOHVLDVWLFD

���

�����������RYPHQRL�WK�Q�R-GR�Q�SURNDTHORYQWHa�DXMWK
a�WRX�a�IUDJPRXYa��K`Q�HMOXPKYQDWR�X_a�HMN�GUXPRX
�NDL��PRQLR�a�D>JULRa�NDWHQHPKYVDWR��&ULVWRX
�GXQDYPHL�SDUDGRY[Z��QX
Q��R^WH�THYOHL�DXMWRYa��JHYJRQHQ�Z-a�NULYQRQ��HMSHL��NDL��WRYWH�DXMWRX
�QHXYPDWL��Z-a�D@Q�SURNKGRPHYQRX�SDWURYa��HMSDLGHXYHWR��R`Q�JD�U�DMJDSD
��NXYULRa��SDLGHXYHL��PDVWLJRL
�GH��SDYQWD�XL-R�Q�R`Q�SDUDGHYFHWDL�����������PHYWUZ��GK
WD�NDWD��WR��GHYRQ�HMSLVWUDIHL
VD��DX?TLa�D>QZTHQ�HM[�X-SDUFK
a�DMJDOOLD
Q�SURVWDYW��WHWDL�HM[DQTHL
�WH�Z-a�NULYQRQ�NDL��WK
a�HMQTHYRX�HXMZGLYDa�HLMa�SDYQWDa�DMSRSQHL
�DMQTUZYSRXa��R^WL��IKVLYQ��HMUUDYJK�HMQ�WK
��HMUKYPZ��X^GZU�WR��QD
PD�WK
a�THLYDa�WRX
�VZWKULYRX�ORXWURX
�SDOLJJHQHVLYDa��NDL��QX
Q�JHYJRQHQ�K-�SUR��PLNURX
�H>UKPRa�HLMa�H^OK��NDL��HLMa�WK�Q�GL\Z
VDQ�JK
Q�H>EUXVHQ�SKJK��X^GDWRa�]Z
QWRa��L>VFXVDYQ�WH�Z-a�DMOKTZ
a�FHL
UHa�DL-�WR��SUL�Q�DMQHLPHYQDL��NDL��WK
a�WZ
Q�FHLUZ
Q�LMVFXYRa�H>UJD�WDYGH�WD������������PHJDYOD�NDL��HMQDUJK
�GHLYJPDWD��DMOOD��NDL��WD��SDYODL�VHVDTUZ��PHYQD�NDL��SDUHLPHYQD�JRYQDWD�WD�a�RLMNHLYDa�DMSRODERYQWD�EDYVHLa��WK�Q�R-GR�Q�WK
a�THRJQZVLYDa�HXMTXSRURX
QWD�EDGLY]HL��HMSL��WK�Q�RLMNHLYDQ�SRLYPQKQ�WRX
�SDQDJDYTRX�SRLPHYQRa�VSHXYGRQWD�����������HLM�GH��NDL��WDL
a�WZ
Q�WXUDYQQZQ�DMSHLODL
a�WD�a�\XFDYa�WLQHa�DMSHQDYUNKVDQ��RXMGH��WRXYWRXa�R-�VZWKYULRa�DMTHUDSHXYWRXa�SDURUD
��ORYJRa��HX?�PDYOD�GH��NDL��DXMWRX�a�LMZYPHQRa�HMSL��WK�Q�WRX
�THLYRX�SDUDYNOKVLQ�SDURUPD
��OHYJZQ����������SDUDNDOHYVDWH��RL-�RMOLJRY\XFRL�WK
��GLDQRLYD���LMVFXYVDWH��PK��IREHL
VTH��7RXYWZQ�GHL
Q�DMSRODX
VDL�WK�Q�GLD��THR�Q�JHQRPHYQKQ�H>UKPRQ�WRX
�ORYJRX�SURDJRUHXYRQWRa��HMSDNRXYVDa�RM[HLYD��GLDQRLYDa�DMNRK
��RX_WRa�R-�QHYRa�K-PZ
Q�NDL��NDOR�a�=RUREDEHO�PHWD��WK�Q�SLNUD�Q�HMNHLYQKQ�DLMFPDOZVLYDQ�NDL��WR��EGHYOXJPD�WK
a�HMUKPZYVHZa��RXM�SDULGZ�Q�WR��SWZ
PD�QHNURYQ��SUZYWLVWD�SDYQWZQ�SDUDNOKYVHVLQ�NDL��OLWDL
a�L^OHZ�WR�Q�SDWHYUD�PHWD��WK
a�NRLQK
a�X-PZ
Q�D-SDYQWZQ�R-PRIURVXYQKa�NDWDVWKVDYPHQRa�NDL��WR�Q�PRYQRQ�QHNUZ
Q�]ZR������������SRLR�Q�VXYPPDFRQ�SDUDODEZ�Q�NDL��VXQHUJRYQ��WK�Q�SHVRX
VDQ�HM[KYJHLUHQ�SURDSRNDTDYUDa�NDL��SURTHUDSHXYVDa�WZ
Q�NDNZ
Q��NDL��VWROK�Q�RXM�WK�Q�HM[�DMUFDLYRX�SDODLD�Q�DXMWK
��SHULWHYTHLNHQ�
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�DMOO��R-SRLYDQ�DX?TLa�SDUD��WZ
Q�THLYZQ�FUKVPZ
Q�HM[HSDLGHXYHWR��VDIZ
a�Z_GH�OHJRYQWZQ�NDL��H>VWDL�K-�GRY[D�WRX
�RL>NRX�WRXYWRX�K-�HMVFDYWK�X-SH�U�WK�Q�SURWHYUDQ�����������WDXYWK��G��RX?Q�SROX��PHLY]RQD�WR�Q�FZ
URQ�D^SDQWD�SHULODEZYQ��WR�Q�PH�Q�H>[ZTHQ�ZMFXURX
WR�SHULYERORQ�WZ
��WRX
�SDQWR�a�SHULWHLFLYVPDWL��Z-a�D@Q�DMVIDOHYVWDWRQ�HL>K�WRX
�SDQWR�a�H^UNRa�����������SURYSXORQ�GH��PHYJD�NDL��HLMa�X^\Ra�HMSKUPHYQRQ�SUR�a�DXMWD�a�DMQLYVFRQWRa�K-OLYRX�DMNWL
QDa�DMQDSHWDYVDa��K>GK�NDL��WRL
a�PDNUD�Q�SHULERYOZQ�H>[Z�L-HUZ
Q�H-VWZ
VLQ�WK
a�WZ
Q�H>QGRQ�SDUHYVFHQ�DMITRQLYDQ�THYDa��PRYQRQ�RXMFL��NDL��WZ
Q�DMOORWULYZQ�WK
a�SLYVWHZa�HMSL��WD�a�SUZYWDa�HLMVRYGRXa�HMSLVWUHYIZQ�WD�a�R>\HLa��Z-a�D@Q�PK��SDUDWUHYFRL�WLa�R^WL�PK��WK�Q�\XFK�Q�NDWDQXJHL�a�SURYWHURQ�PQKYPK��WK
a�WH�SUL�Q�HMUKPLYDa�NDL��WK
a�QX
Q�SDUDGRY[RX�TDXPDWRXUJLYDa��X-I��K_a�WDYFD�NDL��H-ONXVTKY��VHVTDL�NDWDQXJHYQWD�NDL��SUR�a�DXMWK
a�WK
a�R>\HZa�HMSL��WK�Q�����������HL>VRGRQ�SURWUDSKYVHVTDL�K>OSLVHQ�����������HL>VZ�GH��SDUHOTRYQWL�SXOZ
Q�RXMN�HXMTX�a�HMIK
NHQ�DMQDYJQRLa�NDL��DMQLYSWRLa�SRVL�Q�WZ
Q�H>QGRQ�HMSLEDLYQHLQ�D-JLYZQ��GLDODEZ�Q�GH��SOHL
VWRQ�R^VRQ�WR��PHWD[X��WRX
�WH�QHZ��NDL��WZ
Q�SUZYWZQ�HLMVRYGZQ��WHYWWDUVL�PH�Q�SHYUL[�HMJNDUVLYRLa�NDWHNRYVPKVHQ�VWRDL
a��HLMa�WHWUDYJZQRYQ�WL�VFK
PD�SHULIUDY[Da�WR�Q�WRYSRQ��NLYRVL�SDQWDFRYTHQ�HMSDLURPHYQDLa��Z_Q�WD��PHYVD�GLDIUDYJPDVL�WRL
a�DMSR��[XYORX�GLNWXZWRL
a�HMa�WR��VXYPPHWURQ�K^NRXVL�PKYNRXa�SHULNOHLYVDa��PHYVRQ�DL>TULRQ�KMILYHL�HLMa�WK�Q�WRX
�RXMUDQRX
�NDYWR\LQ��ODPSUR�Q�NDL��WDL
a�WRX
�IZWR�a�����������DMNWL
VLQ�DMQHLPHYQRQ�DMHYUD�SDUHYFZQ�����������L-HUZ
Q�G��HMQWDX
TD�NDTDUVLYZQ�HMWLYTHL�VXYPEROD��NUKYQDa�D>QWLNUXa�HLMa�SURYVZSRQ�HMSLVNHXDY]ZQ�WRX
�QHZ��SROOZ
��WZ
��FHXYPDWL�WRX
�QDYPDWRa�WRL
a�SHULERYOZQ�L-HUZ
Q�HMSL��WD��H>VZ�SURL!RX
VLQ�WK�Q�DMSRYUX\LQ�SDUH��FRPHYQDa��NDL��SUZYWK�PH�Q�HLMVLRYQWZQ�DX^WK�GLDWULEKY��NRYVPRQ�R-PRX
�NDL��DMJODL"DQ�WZ
��SDQWL��WRL
a�WH�WZ
Q�SUZYWZQ�HLMVDJZJZ
Q�H>WL�GHRPHYQRLa�NDWDYOOKORQ�WK�Q�PRQK�Q�SDUHFRPHYQK�����������DMOOD�
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�JD�U�NDL��WK�Q�WRXYWZQ�THYDQ�SDUDPHL\DYPHQRa��SOHLYRVLQ�H>WL�PD
OORQ�WRL
a�HMQGRWDYWZ�SURSXYORLa�WD�a�HMSL��WR�Q�QHZ�Q�SDURYGRXa�DMQDSHSWDPHYQDa�HMSRLYHL��X-SR��PH�Q�WDL
a�K-OLYRX�ERODL
a�DX?TLa�WUHL
a�SXYODa�X-I��H`Q�NDWDTHL�a�SOHXURYQ��Z_Q�SROX��WD�a�SDU��H-NDYWHUD�PHJHYTHL�WH�NDL��SODYWHL�SOHRQHNWHL
Q�WK
��PHYVK��FDUL��VDYPHQRa�SDUDSKYJPDVLY�WH�FDONRX
�VLGKURGHYWRLa�NDL��SRLNLYO��PDVLQ�DMQDJOXYIRLa�GLDIHURYQWZa�DXMWK�Q�IDLGUXYQDa��Z-a�D@Q�EDVLOLYGL�WDXYWK��WRX�a�GRUXIRYURXa�X-SHY]HX[HQ�����������WR�Q�DXMWR�Q�GH��WURYSRQ�NDL��WDL
a�SDU��H-NDYWHUD�WRX
�SDQWR�a�QHZ��VWRDL
a�WR�Q�WZ
Q�SURSXYOZQ�DMULTPR�Q�GLDWDY[Da��D>QZTHQ�HMSL��WDXYWDLa�D>OOZ�����������SOHLYRQL�IZWL��GLDIRYURXa�WD�a�HMSL��WK�Q�RL?NRQ�HLMVEROD�a�HMSHQRYHL��WDL
a�DMSR��[XYORX�OHSWRXUJLYDLa�NDL��WR�Q�SHUL��DXMWD�a�NRYVPRQ�NDWDSRLNLYOOZQ��WR�Q�GH��EDVLYOHLRQ�RL?NRQ�SORXVLZWHYUDLa�K>GK�NDL��GD\LOHYVL�WDL
a�X^ODLa�ZMFXYURX��DMITRYQZ��ILORWLPLYD��WZ
Q�DMQDOZPDYWZQ�FUZYPHQRa�����������H>QTD�PRL�GRNZ
�SHULWWR�Q�HL?QDL�WRX
�GRPKYPDWRa�PKYNK�WH�NDL��SODYWK�NDWDJUDYIHLQ��WD��IDLGUD��WDX
WD�NDYOOK�NDL��WD��ORYJRX�NUHLYWWRQD�PHJHYTK�WKYQ�WH�WZ
Q�H>UJZQ�DMSRVWLYOERXVDQ�R>\LQ�WZ
��ORYJZ��GLH[LRYQWL�X^\K�WH�WD��RXMUDQRPKYNK�NDL��WD�a�WRXYWZQ�X-SHUNHLPHYQDa�SROXWHOHL
a�WRX
�/LEDYQRX�NHYGURXa��Z_Q�RXMGH��WR��THL
RQ�ORYJLRQ�WK�Q�PQKYPKQ�DMSHVLZYSKVHQ�HXMIUDQTKYVHWDL�IDYVNRQ�WD��[XYOD�WRX
�NXULYRX��NDL��DL-�NHYGURL�WRX
�/LEDYQRX�D`a�HMIXYWHXVHQ�����������WLY�PH�GHL
�QX
Q�WK
a�SDQVRYIRX�NDL��DMUFLWHNWRQLNK
a�GLDWDY��[HZa�NDL��WRX
�NDYOORXa�WK
a�HMI��H-NDYVWRX�PHYURXa�X-SHUEROK
a�DMNULERORJHL
VTDL�WK�Q�X-IKYJKVLQ��R^WH�WK
a�R>\HZa�WK�Q�GLD��WZ
Q�Z>WZQ�DMSRNOHLYHL�PDYTKVLQ�K-�PDUWXULYDe�DMOOD��JD�U�Z_GH�NDL��WR�Q�QHZ�Q�HMSLWHOHYVDa�TURYQRLa�WH�WRL
a�DMQZWDYWZ�HLMa�WK�Q�WZ
Q�SURHYGUZQ�WLPK�Q�NDL��SURVHYWL�EDYTURLa�HMQ�WDY[HL�WRL
a�NDT��R^ORX�NDWD��WR��SUHYSRQ�NRVPKYVDa�HMI��D^SDVLYQ�WH�WR��WZ
Q�D-JLYZQ�D^JLRQ�TXVLDVWKYULRQ�HMQ�PHYVZ��THLYa��DX?TLa�NDL��WDYGH��Z-a�D@Q�HL>K�WRL
a�SROORL
a�D>EDWD��WRL
a�DMSR��[XYORX�SHULHYIUDWWH�����������GLNWXYRLa�HLMa�D>NURQ�HMQWHYFQRX�OHSWRXUJLYDa�HM[KVNKPHYQRLa��Z-a�TDXPDYVLRQ�WRL
a�R-UZ
VLQ�SDUHYFHLQ�WK�Q�THYDQ�����������DMOO��RXMGH�



(XVHELXV��+LVWRULD�HFFOHVLDVWLFD

���

�WRX>GDIRa�D>UD�HLMa�DMPHOH�a�H>NHLWR�DXMWZ
���NDL��WRYGH�JRX
Q�OLYTZ��PDUPDYUZ��HX?�PDYOD�NRYVPZ��SDQWL��ODPSUXYQDa��K>GK�ORLSR�Q�NDL��HMSL��WD��HMNWR�a�WRX
�QHZ��PHWKY�HL��HM[HYGUDa�NDL��RL>NRXa�WRX�a�SDU��H-NDYWHUD�PHJLYVWRXa�HMSLVNHXDY]ZQ�HMQWHYFQZa�HMSL��WDXMWR�Q�HLMa�SOHXUD��WZ
��EDVLOHLYZ��VXQH]HXJPHYQRXa�NDL��WDL
a�HMSL��WR�Q�PHYVRQ�RL?NRQ�HLMVERODL
a�K-QZPHYQRXa��D`�NDL��DXMWD��WRL
a�H>WL�NDTDYUVHZa�NDL��SHULUUDQWKULYZQ�WZ
Q�GLD��X^GDWRa�NDL��D-JLYRX�SQHXYPDWRa�HMJFUKY�]RXVLQ�R-�HLMUKQLNZYWDWRa�K-PZ
Q�6RORPZ�Q�R-�WR�Q�QHZ�Q�����������WRX
�THRX
�GHLPDYPHQRa�DMSHLUJDY]HWR��Z-a�PKNHYWL�ORYJRQ��DMOO��H>UJRQ�JHJRQHYQDL�WK�Q�D>QZ�OHFTHL
VDQ�SURIKWHLYDQ�����������JHYJRQHQ�JD�U�NDL��QX
Q�Z-a�DMOKTZ
a�HMVWLQ�K-�GRY[D�WRX
�RL>NRX�WRXYWRX�K-�HMVFDYWK�X-SH�U�WK�Q�SURWHYUDQ��H>GHL�JD�U�NDL��DMNRYORXTRQ�K?Q�WRX
�SRLPHYQRa�DXMWK
a�NDL��GHVSRYWRX�D^SD[�WR�Q�X-SH�U�DXMWK
a�TDYQDWRQ�NDWDGH[DPHYQRX�NDL��PHWD��WR��SDYTRa��R`�FDYULQ�DXMWK
a�U-XSZ
Q�HMQHGXYVDWR�VZ
PD��HMSL��WR��ODPSUR�Q�NDL��H>QGR[RQ�PHWDEHEOKNRYWRa�DXMWKYQ�WH�VDYUND�WK�Q�OXTHL
VDQ�HMN�ITRUD
a�HLMa�DMITDUVLYDQ�DMJDJRYQWRa��NDL��WKYQGH�R-PRLYZa�WZ
Q�WRX
�VZWK
URa�RLMNRQRPLZ
Q�HMSDXYUDVTDL��R^WL�GK��NDL��WRXYWZQ�SROX��NUHLYWWRQD�ODERX
VD�SDU��DXMWRX
�WK�Q�HMSDJJHOLYDQ��WK�Q�SROX������������PHLY]RQD�GRY[DQ�WK
a�SDOLJJHQHVLYDa�HMQ�DMITDYUWRX�VZYPDWRa�DMQDVWDYVHL�PHWD��IZWR�a�DMJJHYOZQ�FRUHLYDa�HMQ�WRL
a�RXMUDQZ
Q�HMSHYNHLQD�WRX
�THRX
�EDVLOHLYRLa�VX�Q�DXMWZ
��&ULVWZ
���,KVRX
�WZ
��SDQHXHUJHYWK��NDL��VZWK
UL�GLDUNZ
a�HMSL��WRX�a�H-[K
a�DLMZ
QDa�DMSRODEHL
Q�SRTHL
�����������DMOOD��JD�U�WHYZa�HMSL��WRX
�SDURYQWRa�WRXYWRLa�K-�SDYODL�FKYUD�NDL��H>UKPRa�THRX
�FDYULWL�SHULEOKTHL
VD�WRL
a�D>QTHVLQ�JHYJRQHQ�DMOKTZ
a�Z-a�NULYQRQ��K_��IKVLQ�K-�SURIK��WHLYD��NDL��WK�Q�QXPILNK�Q�DMQDODERX
VD�VWROK�Q�WRYQ�WH�WK
a�HXMSUHSHLYDa�SHULTHPHYQK�VWHYIDQRQ�RL_D�FRUHXYHLQ�GLD��w+VDL"RX�SDLGHXYHWDL�WD��FDULVWKYULD�WZ
��EDVLOHL
�THZ
��IZQDL
a�HXMIKYPRLa�JHUDLYURXVD�����������DXMWK
a�OHJRXYVKa�HMSDNRXYZPHQ�DMJDOOLDYVTZ�K-�\XFKY�PRX�HMSL��WZ
��NXULYZ���HMQHYGXVHQ�JDYU�PH�L-PDY��WLRQ�VZWKULYRX�NDL��FLWZ
QD�HXMIURVXYQKa��SHULHYTKNHYQ�PRL�Z-a�QXPILYZ��PLYWUDQ��NDL��Z-a�QXYPIKQ�NDWHNRYVPK��VHYQ�PH�NRYVPZ���NDL��Z-a�JK
Q�DX>[RXVDQ�WR��D>QTRa�DXMWK
a��NDL��Z-a�NK
SRa�WD��VSHYUPDWD�DXMWRX
�DMQDWHOHL
�
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�RX^WZa�NXYULRa�NXYULRa�DMQHYWHLOHQ�GLNDLRVXYQKQ�NDL��DMJDOOLYDPD�HMQZYSLRQ�SDYQWZQ�WZ
Q�HMTQZ
Q��WRXYWRLa�PH�Q�RX?Q�DX^WK�FRUHXYHL�����������RL^RLa�GH��NDL��R-�QXPILYRa��ORYJRa�R-�RXMUDYQLRa��DXMWR�a��,KVRX
a�&ULVWR�a�DXMWK�Q�DMPHLYEHWDL��D>NRXH�OHYJRQWRa�NXULYRX�PK��IRERX
�R^WL�NDWK�VFXYQTKa�PKGH��HMQWUDSK
�a�R^WL�ZMQHLGLYVTKa��R^WL�DLMVFXYQKQ�DLMZYQLRQ�HMSLOKYVK��NDL��R>QHLGRa�WK
a�FKUHLYDa�VRX�RXM�PK��PQKV��TKYVK���RXMF�Z-a�JXQDL
ND�HMJNDWDOHOHLPPHYQKQ�NDL��RMOLJRY\XFRQ�NHYNOKNHYQ�VH�NXYULRa�RXMG��Z-a�JXQDL
ND�HMN�QHRYWKWRa�PHPLVKPHYQKQ��HL?SHQ�R-�THRYa�VRX��FURY��QRQ�PLNUR�Q�HMJNDWHYOLSRYQ�VH��NDL��HMQ�HMOHYZ��PHJDYOZ������������HMOHKYVZ�VH��HMQ�TXPZ
��PLNUZ
��DMSHYVWUH\D�WR��SURYVZ��SRYQ�PRX�DMSR��VRX
��NDL��HMQ�HMOHYZ��DLMZQLYZ��HMOHKYVZ�VH�HL?SHQ�R-�U-XVDYPHQRYa�VH�NXYULRa�����������HM[HJHLYURX��HM[H��JHLYURX��K-�SLRX
VD�HMN�FHLUR�a�NXULYRX�WR��SRWKYULRQ�WRX
�TXPRX
�DXMWRX
��WR��SRWKYULRQ�JD�U�WK
a�SWZYVHZa��WR��NRYQGX�WRX
�TXPRX
�PRX��HM[HYSLHa�NDL��HM[HNHYQZVDa��NDL��RXMN�K?Q�R-�SDUDNDOZ
Q�VH�DMSR��SDYQWZQ�WZ
Q�WHYNQZQ�VRX�Z_Q�H>WHNHa��NDL��RXMN�K?Q�R-�DMQWLODPEDQRY��PHQRa�WK
a�FHLURYa�VRX��LMGRX��HL>OKID�HMN�WK
a�FHLURYa�VRX�WR��SRWKYULRQ�WK
a�SWZYVHZa��WR��NRYQGX�WRX
�TXPRX
�PRX��NDL��RXM�SURVTKYVHLa�H>WL�SLHL
Q�DXMWRY��NDL��GZYVZ�����������DXMWR��HLMa�WD�a�FHL
UDa�WZ
Q�DMGLNKVDYQWZQ�VH�NDL��WZ
Q�WDSHLQZVDYQWZQ�VH�����������HM[HJHLYURX��HM[HJHLYURX��H>QGXVDL�WK�Q�LMVFXYQ��H>QGXVDL�WK�Q�GRY[DQ�VRX��HMNWLY��QD[DL�WR�Q�FRX
Q�NDL��DMQDYVWKTL��NDYTLVRQ��H>NOXVDL�WR�Q�GHVPR�Q�WRX
�WUDFKYORX�VRX��D?URQ�NXYNOZ��WRX�a�RMITDO��PRXYa�VRX�NDL��L>GH�VXQKJPHYQD�WD��WHYNQD�VRX��LMGRX��VXQKYF��TKVDQ�NDL��K?OTRQ�SURYa�VH��]Z
�HMJZY��OHYJHL�NXYULRa��R^WL�SDYQWDa�DXMWRX�a�Z-a�NRYVPRQ�HMQGXYVK��NDL��SHULTKYVK��DXMWRX�a�Z-a�NRYVPRQ�QXYPIKa��R^WL�WD��H>UKPDY�VRX�NDL��WD��GLHITDUPHYQD�NDL��WD��NDWDSHSWZNRYWD�QX
Q�����������VWHQRFZUKYVHL�DMSR��WZ
Q�NDWRLNRXYQWZQ�VH��NDL�
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�PDNUXQTKYVRQWDL�DMSR��VRX
�RL-�NDWDSLYQRQWHYa�VH�����������HMURX
VLQ�JD�U�HLMa�WD��Z?WDY�VRX�RL-�XL-RLY�VRX�RX`a�DMSROZYOHNDa�VWHQRYa�PRL�R-�WRYSRa��SRLYKVRYQ�PRL�WRYSRQ�L^QD�NDWRLNKYVZ��NDL��HMUHL
a�HMQ�WK
��NDUGLYD��VRX�WLYa�HMJHYQQKVHYQ�PRL�WRXYWRXVe�HMJZ��GH��D>WHNQRa�NDL��FKYUD��WRXYWRXa�GH��WLYa�HM[HYTUH\HYQ�PRLe�HMJZ��GH��NDWHOHLYITKQ�PRYQK��RX_WRL�GHY�PRL�SRX
�K?VDQe����������WDX
WD�w+VDL"Da�SURHTHYVSLVHQ��WDX
WD�SURYSDODL�SHUL��K-PZ
Q�HMQ�L-HUDL
a�ELYEORLa�NDWDEHYEOKWR��FUK
Q�GHY�SRX�WRXYWZQ�WK�Q�DM\HXYGHLDQ�K>GK�SRWH��H>UJRLa�SDUDODEHL
Q�����������DMOOD��JD�U�WRLDX
WD�WRX
�QXPILYRX�ORYJRX�SUR�a�WK�Q�H-DXWRX
�QXYPIKQ�WK�Q�L-HUD�Q�NDL��D-JLYDQ�HMNNOKVLYDQ�HMSLIZQRX
QWRa��HLMNRYWZa�R-�QXPIR��VWRYORa�R^GH�DXMWKYQ��WK�Q�H>UKPRQ��WK�Q�SWZ
PD�NHLPHYQKQ��WK�Q�SDUD��DMQTUZYSRLa�DMQHYOSLGD��WDL
a�NRLQDL
a�D-SDYQWZQ�K-PZ
Q�HXMFDL
a�FHL
UDa�WD�a�X-PZ
Q�DXMWZ
Q�RMUHY[Da�HM[KYJHLUHQ�NDL��HM[DQHYV��WKVHQ�THRX
�WRX
�SDPEDVLOHYZa�QHXYPDWL�NDL��WK
a��,KVRX
�&ULVWRX
�GXQDYPHZa�HMSLIDQHLYD��WRLDXYWKQ�WH�DMQDVWKYVDa�NDWHVWKYVDWR��RL^DQ�HMN�WK
a�WZ
Q�L-HUZ
Q�FUKVPZ
Q�NDWDJUDIK
a�HMGLGDYVNHWR�����������TDX
PD�PH�Q�RX?Q�PHYJLVWRQ�WRX
WR�NDL��SHYUD�SDYVKa�HMNSOKY[HZa��PDYOLVWD�WRL
a�HMSL��PRYQK��WK
��WZ
Q�H>[ZTHQ�IDQWDVLYD��WR�Q�QRX
Q�SURVDQHYFRXVLQ��TDXPDYWZQ�GH��TDXPDVLZYWHUD�WDY�WH�DMUFHYWXSD�NDL��WRXYWZQ�WD��SUZWRYWXSD�QRKWD��NDL��THRSUHSK
�SDUDGHLYJPDWD��WD��WK
a�HMQTHYRX�IKPL��NDL��ORJLNK
a�HMQ�\XFDL
a�RLMNRGRPK
a�DMQDQHZYPDWD�����������K`Q�DXMWR�a�R-�THRYSDLa�NDW��HLMNRYQD�WK�Q�DXMWR�a�DXMWRX
�GKPLRXUJKYVDa�SDYQWK��WH�NDL��NDWD��SDYQWD�WR��THRHLYNHORQ�GHGZUKPHYQRa��D>ITDUWRQ�IXYVLQ��DMVZYPD��WRQ��ORJLNKYQ��SDYVKa�JHZYGRXa�X^OKa�DMOORWULYDQ��DXMWRQRHUD�Q�RXMVLYDQ��D^SD[�WR��SUZ
WRQ�HMN�WRX
�PK��R>QWRa�HLMa�WR��HL?QDL�VXVWK��VDYPHQRa��QXYPIKQ�D-JLYDQ�NDL��QHZ�Q�SDQLYHURQ�H-DXWZ
��WH�NDL��WZ
��SDWUL��NDWHLUJDYVDWR��R`�NDL��VDIZ
a�DXMWR�a�R-PRORJZ
Q�HMNIDLYQHL��OHYJZQ�HMQRLNKYVZ�HMQ�DXMWRL
a�NDL��HMPSHULSD��WKYVZ��NDL��H>VRPDL�DXMWZ
Q�THR�a�NDL��DXMWRL��H>VRQWDLY�����������PRL�ODRYa��NDL��WRLDXYWK�PH�Q�K-�WHOHLYD�NDL��NHNDTDUPHYQK
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�\XFKY��DMUFK
THQ�RX^WZ�JHJHQKPHYQK��RL^D�WR�Q�RXMUDYQLRQ�ORYJRQ�DMJDOPDWRIRUHL
Q�����������DMOOD��JD�U�ITRYQZ��NDL��]KYOZ��WRX
�ILORSRQKYURX�GDLYPRQRa�ILORSDTK�a�NDL��ILORSRYQKURa�HM[�DXMWH[RXVLYRX�DL-UHYVHZa�JHQRPHYQK��X-SDQDFZUKYVDQWRa�DXMWK
a�WRX
�THLYRX�Z-a�D@Q�H>UKPRa�SURVWDYWRX��HXMDYOZWRa�NDL��HLMa�HMSLERX�����������OK�Q�HXMFHUK�a�WRL
a�HMN�PDNURX
�GLDITRQRXPHYQRLa�DMSHOKYOHJNWDL��WDL
a�WH�WZ
Q�DMRUDYWZQ�HMFTUZ
Q�NDL��QRKWZ
Q�SROHPLYZQ�H-OHSRYOHVL�NDL��PKFDQDL
a�NDWDEOKTHL
VD��SWZ
PD�HM[DLYVLRQ�NDWDSHYSWZNHQ��Z-a�R^VRQ�RXMG��HMSL��OLYTZ��OLYTRQ�WK
a�DMUHWK
a�H-VWZ
WD�HMQ�DXMWK
��GLDPHL
QDL��R^OKQ�GH��GL��R^ORX�FDPDL��NHL
VTDL�QHNUDYQ��WZ
Q�SHUL������������THRX
�IXVLNZ
Q�HMQQRLZ
Q�SDYPSDQ�DMSHVWHUKPHYQKQ�����������SHSWZ��NXL
DQ�GK
WD�DXMWK�Q�HMNHLYQKQ�WK�Q�NDW��HLMNRYQD�THRX
�NDWDVNHX��DVTHL
VDQ�HMOXPKYQDWR�RXMF�X_a�RX_WRa�R-�HMN�GUXPRX
�WRX
�SDU��K-PL
Q�R-UDWRX
��DMOODY�WLa�ITRURSRLR�a�GDLYPZQ�NDL��TK
UHa�D>JULRL�QRKWRLY��RL`�NDL��WRL
a�SDYTHVLQ�RL_D�SHSXUDNWZPHYQRLa�WK
a�VIZ
Q�NDNLYDa�EHYOHVLQ�DXMWK�Q�HM[XIDY\DQWHa��HMQHSXYULVDQ�HMQ�SXUL��WR��THL
RQ�R>QWZa�D-JLDVWKYULRQ�WRX
�THRX
�HLMa�WK�Q�JK
Q�WH�HMEHEKYOZVDQ�WR��VNKYQZPD�WRX
�RMQRYPDWRa�DXMWRX
��HL?WD�SROOZ
��WZ
��SURVFZYPDWL�WK�Q�DMTOLYDQ�NDWRUXY[DQWHa��HLMa�����������DMQHYOSLVWRQ�SDYVKa�SHULHYWUH\DQ�VZWKULYDa�����������DMOO��R^�JH�NKGHPZ�Q�DXMWK
a�ORYJRa�R-�THRIHJJK�a�NDL��VZWKYULRa�WK�Q�NDW��DM[LYDQ�GLYNKQ�WZ
Q�D-PDUWKPDYWZQ�X-SRVFRX
VDQ�DX?TLa�HM[�X-SDUFK
a�DMQHODYPEDQHQ��SDWUR�a�SDQDJDYTRX�ILODQTUZSLYD��SHLTRYPHQRa�����������DXMWD�a�GK��RX?Q�SUZYWDa�WD�a�WZ
Q�DMQZWDYWZ�EDVLOHXRYQWZQ�\XFD�a�SURHORYPHQRa��WZ
Q�PH�Q�GXVVHEZ
Q�NDL��RMOHTULYZQ�SDYQWZQ�DXMWZ
Q�WH�WZ
Q�GHLQZ
Q�NDL��THRPLVZ
Q�WXUDYQ��QZQ�WK�Q�RLMNRXPHYQKQ�D^SDVDQ�GL��DXMWZ
Q�WZ
Q�THRILOHVWDYWZQ�HMNDTKYUDWR��HL?WD�GH��WRX�a�DXMWZ
��JQZULYPRXa�D>QGUDa��WRX�a�SDYODL�GLD��ELYRX�L-HUZPHYQRXa�DXMWZ
���NUXYEGKQ�JH�PK�Q�Z-a�HMQ�NDNZ
Q�FHLPZ
QL�SUR�a�WK
a�DXMWRX
�VNHYSKa�NDOXSWRPHYQRXa��HLMa�IDQHUR�Q�DMJDJZ�Q�NDL��WDL
a�WRX
�SDWUR�a�PHJDORGZUHDL
a
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�HMSD[LYZa�WLPKYVDa��DX?TLa�NDL��GLD��WRXYWZQ�WD�a�PLNUZ
��SURYVTHQ�����������HMUUXSZPHYQDa�\XFD�a�X^OKa�WH�SDQWRLYDa�NDL��FZYPDWRa�DMVHEZ
Q�HMSLWDJPDYWZQ�VXPSHIRUKPHYQDa�R>UX[L�NDL��GLNHYOODLa�WDL
a�SOKNWLNDL
a�WZ
Q�PDTKPDYWZQ�GLGDVNDOLYDLa�HM[HNDYTKUHYQ�WH�NDL��DMSHYVPK[HQ�����������ODPSURYQ�WH�NDL��GLDXJK
�WK
a�SDYQWZQ�X-PZ
Q�GLDQRLYDa�WR�Q�FZ
URQ�DMSHLUJDVPHYQRa��HMQWDX
TD�ORLSR�Q�WZ
��SDQVRYIZ��NDL��THRILOHL
�WZ
�GH�SDUDGHYGZNHQ�K-JHPRYQL��R`a�WDY�WH�D>OOD�NULWLNR�a�NDL��HMSLORJLVWLNR�a�WXJFDYQZQ�WKYQ�®WH½�WZ
Q�DXMWZ
��NHNOKUZPHYQZQ�\XFZ
Q�HX?�GLDJLQZYVNZQ�NDL��IXOR��NULQZ
Q�GLDYQRLDQ��HMN�SUZYWKa�Z-a�HLMSHL
Q�K-PHYUDa�RLMNRGRPZ
Q�RX>SZ�NDL��HLMa�GHX
UR�SHYSDXWDL��WRWH��PH�Q�GLDXJK
�WR�Q�FUXVRYQ��WRWH��GH��GRYNLPRQ�NDL��NDTDUR�Q�WR��DMUJXYULRQ�NDL��WRX�a�WLPLYRXa�NDL��SROXWHOHL
a�OLYTRXa�HMQ�SD
VLQ�X-PL
Q�D-UPRYWWZQ��Z-a�L-HUD�Q�����������DX?TLa�NDL��PXVWLNK�Q�H>UJRLa�WRL
a�HLMa�X-PD
a�DMSRSOKURX
Q�SURIK��WHLYDQ��GL��K_a�HL>UKWDL����������LMGRX��HMJZ��H-WRLPDY]Z�VRL�D>QTUDND�WR�Q�OLYTRQ�VRX�NDL��WD��THPHYOLDY�VRX�VDYS��IHLURQ�NDL��WD�a�HMSDYO[HLa�VRX�L>DVSLQ�NDL��WD�a�SXYODa�VRX�OLYTRXa�NUXVWDYOORX�NDL��WR�Q�SHULYERORYQ�VRX�OLYTRXa�HMNOHNWRX�a�NDL��SDYQWDa�WRX�a�XL-RXYa�VRX�GLGDN��WRX�a�THRX
�NDL��HMQ�SROOK
��HLMUKYQK��WD��WHYNQD�VRX��NDL��HMQ�GLNDLRVXYQK��RLMNRGRPKTKYVK������������GLNDLRVXYQK��GK
WD�RLMNRGRPZ
Q��NDW��DM[LYDQ�WRX
�SDQWR�a�ODRX
�GLKY�UHL�WD�a�GXQDYPHLa��RL_a�PH�Q�WR�Q�H>[ZTHQ�DXMWR��PRYQRQ�SHULIUDYWWZQ�SHULYERORQ��WK�Q�DMSODQK
�SLYVWLQ�SHULWHLFLYVDa��SROX�a�GH��R-�WRLRX
WRa�NDL��PHYJDa�OHZYa��RXMGH�Q�NUHL
WWRQ�IHYUHLQ�RLMNRGRYPKPD�GLDUNZ
Q���RL_a�GH��WD�a�HMSL��WR�Q�RL?NRQ�HMSLWUHYSZQ�HLMVRYGRXa��TXUDXOHL
Q�NDL��SRGKJHL
Q�WRX�a�HLMVLRYQWDa�NDWDWDYWWZQ�RXMN�DMSHLNRYWZa�WRX
�QHZ��SURYSXOD�QHQRPLVPHYQRXa��D>OORXa�GH��SUZYWRLa�WRL
a�H>[ZTHQ�DMPIL��WK�Q�DXMOK�Q�HMN�WHWUDJZYQRX�NLYRVLQ�X-SHVWKYUL]HQ��WDL
a�SUZYWDLa�WZ
Q�WHWWDYUZQ�HXMDJJHOLYZQ�WRX
�����������JUDYPPDWRa�SURVERODL
a�HMPELEDY]ZQ��WRX�a�G��K>GK�DMPIL��WR�Q�EDVLYOHLRQ�RL?NRQ�H-NDWHYUZVH�SDUD]HXYJQXVLQ��H>WL�PH�Q�NDWKFRX��PHYQRXa�NDL��HMQ�DX>[K��NDL��SURNRSK
��NDTHVWZ
WDa��RXM�PK�Q�SRYUUZ�SRX�NDL��PDNUD�Q�WK
a�WZ
Q�HMQGRWDYWZ�THRSWLYDa�WZ
Q�SLVWZ
Q
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�GLH]HXJPHYQRXa�����������HMN�GK��WRXYWZQ�WD�a�DMNKUDYWRXa�\XFD�a�THLYZ��ORXWUZ
��FUXVRX
�GLYNKQ�DMSRVPKFTHLYVDa�SDUDODEZYQ��NDMQWDX
TD�WRX�a�PH�Q�NLYRVLQ�WZ
Q�HM[ZWDYWZ�SROX��NUHLYWWRVLQ�HMN�WZ
Q�HMQGRWDYWZ�PXVWLNZ
Q�WK
a�JUDIK
a�GRJPDYWZQ�X-SRVWKULY]HL��WRL
a�GH��SUR�a�WR��IZ
a�DMQRLYJPDVLQ�NDWDXJDY]HL�����������SURSXYOZ��PH�Q�H-QL��PHJLYVWZ��WK
a�WRX
�SDPEDVLOHYZa�H-QR�a�NDL��PRYQRX�THRX
�GR[RORJLYDa�WR�Q�SDYQWD�QHZ�Q�NDWDNRVPZ
Q��&ULVWRX
�GH��NDL��D-JLYRX�SQHXYPDWRa�SDU��H-NDYWHUD�WK
a�WRX
�SDWUR�a�DXMTHQWLYDa�WD�a�GHXWHYUDa�DXMJD�a�WRX
�IZWR�a�SDUDVFRYPHQRa��WZ
Q�WH�ORLSZ
Q�GLD��WRX
�SDQWR�a�RL>NRX�D>ITRQRQ�NDL��SROX��GLDYIRURQ�WK
a�NDT��H^NDVWRQ�DMOKTHLYDa�WR��VDIH�a�NDL��IZWHLQR�Q�HMQGHLNQXY��PHQRa��SDYQWK��GH��NDL��SDQWDFRYTHQ�WRX�a�]Z
QWDa�NDL��EHEKNRYWDa�NDL��HXMSDJHL
a�WZ
Q�\XFZ
Q�OLYTRXa�HMJNULYQDa��WR�Q�PHYJDQ�NDL������������EDVLOLNR�Q�HM[�D-SDYQWZQ�RL?NRQ�HMSLVNHXDY]HWDL�ODPSUR�Q�NDL��IZWR�a�H>PSOHZ�WDY�WH�H>QGRTHQ�NDL��WD��HMNWRYa��R^WL�PK��\XFK��PRYQRQ�NDL��GLDYQRLD��NDL��WR��VZ
PD�GH��DXMWRL
a�D-JQHLYDa�NDL��VZIURVXYQKa�SROXDQTHL
�NRYVPZ��NDWKJODYL!VWR�����������H>QHLVLQ�G��HMQ�WZ
�GH�WZ
��L-HUZ
��NDL��TURYQRL�EDYTUD�WH�PXULYD�NDL��NDTLVWKYULD��HMQ�R^VDLa�\XFDL
a�WD��WRX
�THLYRX�SQHXYPDWRa�HMIL]DYQHL�GZUKYPDWD��RL_D�NDL��SDYODL�Z>ITK�WRL
a�DMPIL��WRX�a�L-HURX�a�DMSRVWRYORXa�RL_a�HMIDYQKVDQ�GLDPHUL]RYPHQDL�JOZ
VVDL�Z-a�HLM�SXUR�a�HMNDYTLVHYQ�WH�HMI��H^QD�H^NDVWRQ�DXMWZ
Q�����������DMOO��HMQ�PH�Q�WZ
��SDYQWZQ�D>UFRQWL�L>VZa�DXMWR�a�R^ORa�HMJNDYTKWDL�&ULVWR�a�HMQ�GH��WRL
a�PHW��DXMWR�Q�GHXWHUHXYRXVLQ�DMQDORYJZa��NDT��R^VRQ�H^NDVWRa�FZUHL
��&ULVWRX
�GXQDYPHZa�NDL��SQHXYPDWRa�D-JLYRX�PHULVPRL
a��EDYTUD�G��D@Q�HL?HQ�NDL��DMJJHYOZQ�DL-�WLQZ
Q�\XFDL��WZ
Q�HLMa�SDLGDJZJLYDQ�NDL��IURXUD�Q�H-NDYVWZ��SDUDGHGRPHYQZQ�����������VHPQR�Q�GH��NDL��PHYJD�NDL��PRQRJHQH�a�TXVLDVWKYULRQ�SRL
RQ�D@Q�HL>K�K@�WK
a�WRX
�NRLQRX
�SDYQWZQ�L-HUHYZa��WK
a�\XFK
VÙ�WR��HLMOLNULQH�a�NDL��D-JLYZQ�D^JLRQe�Z_��SDUHVWZ�a�HMSL��GH[LD
��R-�PHYJDa�WZ
Q�R^OZQ�DMUFLHUHX�a�DXMWR�a��,KVRX
a��R-�PRQRJHQK�a�WRX
�THRX
��WR��SDUD��SDYQWZQ�HXMZ
GHa�TXPLYDPD�NDL��WD�a�GL��HXMFZ
Q�DMQDLYPRXa
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�NDL��DMX"ORXa�TXVLYDa�IDLGUZ
��WZ
��EOHYPPDWL�NDL��X-SWLYDLa�X-SRGHFRY��PHQRa�FHUVL�Q�WZ
��NDW��RXMUDQR�Q�SDWUL��NDL��THZ
��WZ
Q�R^OZQ�SDUDSHYPSHWDL��SUZ
WRa�DXMWR�a�SURVNXQZ
Q�NDL��PRYQRa�WZ
��SDWUL��WR��NDW��DM[LYDQ�DMSRQHYPZQ�VHYEDa��HL?WD�GH��NDL��SD
VLQ�����������K-PL
Q�HXMPHQK
�GLDPHYQHLQ�NDL��GH[LR�Q�HLMa�DMHL��SDUDLWRXYPHQRa�����������WRLRX
WRa�R-�PHYJDa�QHZ�a�R`Q�NDT��R^OKa�WK
a�X-I��K^OLRQ�RLMNRXPHYQKa�R-�PHYJDa�WZ
Q�R^OZQ�GKPLRXUJR�a�ORYJRa�VXQHVWKYVDWR��WZ
Q�HMSHYNHLQD�RXMUDQLYZQ�D-\LYGZQ�SDYOLQ�NDL��DXMWR�a�QRHUD�Q�WDXYWKQ�HMSL��JK
a�HLMNRYQD�NDWHUJDVDYPHQRa��Z-a�D@Q�GLD��SDYVKa�WK
a�NWLYVHZa�WZ
Q�WH�HMSL��JK
a�ORJLNZ
Q�]ZY�ZQ�R-�SDWK�U�DXMWZ
��WLPZ
�WRY�WH�NDL��VHYERLWR�����������WR�Q�GH��X-SHURXUDYQLRQ�FZ
URQ�NDL��WD��HMNHL
VH�WZ
Q�WK
�GH�SDUDGHLYJPDWD�WKYQ�WH�D>QZ�OHJRPHYQKQ�w,HURXVDOK�P�NDL��WR��6LZ�Q�R>URa�WR��HMSRXUDYQLRQ�NDL��WK�Q�X-SHUNRYVPLRQ�SRYOLQ�WRX
�]Z
QWRa�THRX
��HMQ�K_��PXULDYGHa�DMJJHYOZQ�SDQKJXYUHLa�NDL��HMNNOKVLYD�SUZWRWRYNZQ�DMSRJHJUDP��PHYQZQ�HMQ�RXMUDQRL
a�WDL
a�DMUUKYWRLa�NDL��DMQHSLORJLYVWRLa�K-PL
Q�THRORJLYDLa�WR�Q�VIZ
Q�SRLKWK�Q�NDL��SDQKJHPRYQD�WZ
Q�R^OZQ�JHUDLYURXVLQ��RX>WLa�TQKWR�a�RL_RYa�WH�NDW��DM[LYDQ�X-PQK
VDL��R^WL�GK��RMITDOPR�a�RXMN�HL?GHQ�NDL��RX?a�RXMN�K>NRXVHQ�NDL������������HMSL��NDUGLYDQ�DMQTUZYSRX�RXMN�DMQHYEK�DXMWD��GK��WDX
WD�D`�K-WRLYPDVHQ�R-�THR�a�WRL
a�DMJDSZ
VLQ�DXMWRYQ�����������Z_Q�K>GK�HMQ�PHYUHL�NDWD[LZTHYQWHa��D>QGUHa�D^PD�SDLVL�Q�NDL��JXQDL[LYQ��VPLNURL��NDL��PHJDYORL��SDYQWHa�DMTURYZa�HMQ�H-QL��SQHXYPDWL�NDL��PLD
��\XFK
��PK��GLDOLYSZPHQ�HM[RPRORJRXYPHQRL�NDL��WR�Q�WRVRXYWZQ�K-PL
Q�DMJDTZ
Q�SDUDLYWLRQ�DMQHXIKPRX
QWHa��WR�Q�HXMLODWHXYRQWD�SDYVDLa�WDL
a�DMQRPLYDLa�K-PZ
Q��WR�Q�LMZYPHQRQ�SDYVDa�WD�a�QRYVRXa�K-PZ
Q��WR�Q�OXWURXYPHQRQ�HMN�ITRUD
a�WK�Q�]ZK�Q�K-PZ
Q��WR�Q�VWHIDQRX
QWD�K-PD
a�HMQ�HMOHYHL�NDL��RLMNWLUPRL
a��WR�Q�HMPSLPSOZ
QWD�HMQ�DMJDTRL
a�WK�Q�����������HMSLTXPLYDQ�K-PZ
Q��R^WL�RXM�NDWD��WD�a�D-PDUWLYDa�K-PZ
Q�HMSRLYKVHQ�K-PL
Q�RXMGH��NDWD��WD�a�DMQRPLYDa�K-PZ
Q�DMQWDS��HYGZNHQ�K-PL
Q��R^WL�NDT��R^VRQ�DMSHYFRXVLQ�DMQDWRODL��DMSR��GXVPZ
Q��HMPDYNUXQHQ�DMI��K-PZ
Q�WD�a�DMQRPLYDa
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�����������K-PZ
Q��NDTZ�a�RLMNWHLYUHL�SDWK�U�XL-RX�a�DXMWRX
��ZM�NWHLY��UKVHQ�NXYULRa�WRX�a�IRERXPHYQRXa�DXMWRYQ�����������WDX
WD�NDL��QX
Q�NDL��HLMa�WR�Q�H-[K
a�D^SDQWD�FURYQRQ�WDL
a�PQKYPDLa�DMQD]Z��SXURX
QWHa��DMWD�U�NDL��WK
a�SDURXYVKa�SDQKJXYUHZa�NDL��WK
a�IDLGUD
a�WDXYWKa�NDL��ODPSURWDYWKa�K-PHYUDa�WR�Q�DL>WLRQ�NDL��SDQKJXULDYUFKQ�QXYNWZU�NDL��PHT��K-PHYUDQ�GLD��SDYVKa�Z^UDa�NDL��GL��R^OKa�Z-a�HLMSHL
Q�DMQDSQRK
a�HMQ�QZ
��SURRUZYPHQRL��VWHYUJRQWHa�NDL��VHYERQWHa�\XFK
a�R^OK��GXQDYPHL��NDL��QX
Q�DMQDVWDYQWHa�PHJDYOK��GLDTHYVHZa�IZQK
��NDTLNHWHXYVZPHQ��Z-a�D@Q�X-SR��WK�Q�DXMWRX
�PDYQGUDQ�HMa�WHYORa�K-PD
a�VNHSDY]ZQ�GLDVZY�]RLWR��WK�Q�SDU������������DXMWRX
�EUDEHXYZQ�DMUUDJK
�NDL��D>VHLVWRQ�DLMZQLYDQ�HLMUKYQKQ�HMQ�&ULVWZ
���,KVRX
�WZ
��VZWK
UL�K-PZ
Q��GL��RX_�DXMWZ
��K-�GRY[D�HLMa�WRX�a�VXYPSDQWDa�DLMZ
QDa�WZ
Q�DLMZYQZQ��DMPKYQ����������)HYUH�GKY��ORLSR�Q�NDL��WZ
Q�EDVLOLNZ
Q�GLDWDY[HZQ�.ZQVWDQWLYQRX�NDL��/LNLQQLYRX�WD�a�HMN�WK
a�w5ZPDLYZQ�IZQK
a�PHWDOKITHLYVDa�H-UPKQHLYDa�SDUDTZYPHTD��$17,*5$)21�%$6,/,.:1�',$7$;(:1�(.�5:0$,.+6�*/:77+6�0(7$/+)4(,6:1���������ÚÚÀ+GK�PH�Q�SDYODL�VNRSRX
QWHa�WK�Q�HMOHXTHULYDQ�WK
a�TUK�VNHLYDa�RXMN�DMUQKWHYDQ�HL?QDL��DMOO��H-QR�a�H-NDYVWRX�WK
��GLDQRLYD��NDL��WK
��ERXOKYVHL�HM[RXVLYDQ�GRWHYRQ�WRX
�WD��THL
D�SUDYJPDWD�WKPHOHL
Q�NDWD��WK�Q�DXMWRX
�SURDLYUHVLQ�H^NDVWRQ��NHNHOHXYNHLPHQ�WRL
a�WH�&ULVWLDQRL
a�WK
a�DL-UHYVHZa�NDL��WK
a�TUK�VNHLYDa�WK
a�H-DXWZ
Q�WK�Q�SLYVWLQ�IXODYWWHLQ����������DMOO��HMSHLGK��SROODL��NDL��GLDYIRURL�DL-UHYVHLa�HMQ�HMNHLYQK��WK
��DMQWLJUDIK
���HMQ�K_��WRL
a�DXMWRL
aVXQHFZ��UKYTK�K-�WRLDXYWK�HM[RXVLYD��HMGRYNRXQ�SURVWHTHL
VTDL�VDIZ
a��WXFR�Q�L>VZa�WLQH�a�DXMWZ
Q�PHW��RMOLYJRQ�DMSR��WK
a�WRLDXYWKa�SDUDIXODY[HZa�DMSHNURXYRQWR����������R-SRYWH�HXMWXFZ
a�HMJZ��.ZQVWDQWL
QRa�R-�$X>JRXVWRa�NDMJZ��/LNLYQQLRa�R-�$X>JRXVWRa�HMQ�WK
��0HGLRODYQZ��HMOKOXYTHLPHQ�NDL��SDYQWD�R^VD�SUR�a�WR��OXVLWHOH�a�NDL��WR��FUKYVLPRQ�WZ
��NRLQZ
��GLHYIHUHQ��HMQ�]KWKYVHL�H>VFRPHQ��WDX
WD�PHWD[X��WZ
Q�ORLSZ
Q�D^WLQD�HMGRYNHL�HMQ�SROORL
a�D^SDVLQ�HMSZIHOK
�HL?QDL��PD
OORQ�GH��HMQ�SUZYWRLa�GLDWDY[DL�HMGRJPDWLYVDPHQ��RL_a�K-�SUR�a�WR��THL
RQ�DLMGZYa�WH�NDL��WR��VHYEDa�HMQHLYFHWR��WRX
W��H>VWLQ��R^SZa�GZ
PHQ�NDL�
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�WRL
a�&ULVWLDQRL
a�NDL��SD
VLQ�HMOHXTHYUDQ�DL^UHVLQ�WRX
�DMNRORXTHL
Q�WK
��TUK�VNHLYD��K_��G��D@Q�ERXOKTZ
VLQ��R^SZa�R^�WLY�SRWHY�HMVWLQ�THLRYWKWRa�NDL��RXMUDQLYRX�SUDYJPDWRa��K-PL
Q�NDL��SD
VL�WRL
a�X-SR��WK�Q�K-PHWHYUDQ�HM[RXVLYDQ����������GLDYJRXVLQ�HXMPHQH�a�HL?QDL�GXQKTK
�����������WRLYQXQ�WDXYWKQ�WK�Q��K-PHWHYUDQÙ�ERXYOKVLQ�X-JLHLQZ
��NDL��RMUTRWDYWZ��ORJLVPZ
��HMGRJPDWLYVDPHQ��R^SZa�PKGHQL��SDQWHOZ
a�HM[RXVLYD�DMUQKWHYD�K?��WRX
�DMNRORXTHL
Q�NDL��DL-UHL
VTDL�WK�Q�WZ
Q�&ULVWLDQZ
Q�SDUDIXYOD[LQ�K@�TUK�VNHLYDQ�H-NDYVWZ��WH�HM[RXVLYD�GRTHLYK�WRX
�GLGRYQDL�H-DXWRX
�WK�Q�GLDYQRLDQ�HMQ�HMNHLYQK��WK
��TUK�VNHLYD��K`Q�DXMWR�a�H-DXWZ
��D-UPRY]HLQ�QRPLY]HL��R^SZa�K-PL
Q�GXQKTK
��WR��THL
RQ�HMQ�SD
VL�WK�Q�H>TLPRQ�VSRXGK�Q�NDL��NDORNDMJDTLYDQ�SDUHYFHLQ����������D^WLQD�RX^WZa�DMUHYVNHLQ�K-PL
Q�DMQWLJUDY\DL�DMNRYORXTRQ�K?Q��L^Q��DMIDLUHTHLVZ
Q�SDQWHOZ
a�WZ
Q�DL-UHYVHZQ��DL^WLQHa�WRL
a�SURWHYURLa�K-PZ
Q�JUDYPPDVL�WRL
a�SUR�a�WK�Q�VK�Q�NDTRVLYZVLQ�DMSRVWDOHL
VL�SHUL��WZ
Q�&ULVWLDQZ
Q�HMQHLYFRQWR�NDL��D^WLQD�SDYQX�VNDLD��NDL��WK
a�K-PHWHYUDa�SUDRYWKWRa�DMOORYWULD�HL?QDL�HMGRYNHL��WDX
WD�X-IDLUHTK
��NDL��QX
Q�HMOHXTHYUZa�NDL��D-SOZ
a�H^NDVWRa�DXMWZ
Q�WZ
Q�WK�Q�DXMWK�Q�SURDLYUHVLQ�HMVFKNRYWZQ�WRX
�IXODYWWHLQ�WK�Q�WZ
Q�&ULVWLDQZ
Q�TUK�VNHLYDQ�D>QHX�WLQR�a�RMFOKYVHZa�WRX
WR�DXMWR��SDUDIXODYWWRL����������D^WLQD�WK
��VK
��HMSLPHOHLYD��SOKUHYVWDWD�GKOZ
VDL�HMGRJPDWLYVDPHQ��R^SZa�HLMGHLYKa�K-PD
a�HMOHXTHYUDQ�NDL��DMSROHOXPHYQKQ�HM[RXVLYDQ�WRX
�WKPHOHL
Q�WK�Q�H-DXWZ
Q�TUK�VNHLYDQ�WRL
a�DXMWRL
a�&ULVWLDQRL
a�GHGZNHYQDL����������R^SHU�HMSHLGK��DMSROHOXPHYQZa�DXMWRL
a�X-I��K-PZ
Q�GHGZUK
VTDL�THZUHL
�K-�VK��NDTRVLYZVLa�NDL��H-WHYURLa�GHGRYVTDL�HM[RXVLYDQ�WRL
a�ERXORPHYQRLa�WRX
�PHWHYUFHVTDL�WK�Q�SDUDWKYUKVLQ�NDL��TUK�VNHLYDQ�H-DXWZ
Q��R^SHU�DMNRORXYTZa�WK
��K-VXFLYD��WZ
Q�K-PHWHYUZQ�NDLUZ
Q�JLYQHVTDL�IDQHURYQ�HMVWLQ��R^SZa�HM[RXVLYDQ�H^NDVWRa�H>FK��WRX
�DL-UHL
VTDL�NDL��WKPHOHL
Q�R-SRLYDQ�G��D@Q�ERXYOKWDL��WR��THL
RQÙ��WRX
WR�GH��X-I��K-PZ
Q�JHYJRQHQ��R^SZa�PKGHPLD
��WLPK
��PKGH��TUK�VNHLYD��WLQL��PHPHLZ
VTDLY�WL�X-I��K-PZ
Q�GRNRLYK����������NDL��WRX
WR�GH��SUR�a�WRL
a�ORLSRL
a�HLMa�WR��SURYVZSRQ�WZ
Q�&ULVWLDQZ
Q�GRJPDWLY]RPHQ��L^QD�WRX�a�WRYSRXa�DXMWZ
Q��HLMa�RX`a�WR��SURYWHURQ�VXQHYUFHVTDL�H>TRa�K?Q�DXMWRL
a��SHUL��Z_Q�NDL��WRL
a�SURYWHURQ�GRTHL
VLQ�SUR�a�WK�Q�VK�Q�NDTRVLYZVLQ�JUDYPPDVLQ�WXYSRa�H^WHURa�K?Q�Z-ULVPHYQRa�WZ
��SURWHYUZ��FURYQZ����L^Q�Ù�HL>�WLQHa�K@�SDUD��WRX
�WDPHLYRX�WRX
�K-PHWHYURX�K@
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�SDUDY�WLQRa�H-WHYURX�IDLYQRLQWR�KMJRUDNRYWHa��WRXYWRXa�WRL
a�DXMWRL
a&ULVWLD��QRL
a�D>QHX�DMUJXULYRX�NDL��D>QHX�WLQR�a�DMSDLWKYVHZa�WK
a�WLPK
a�X-SHUWHTHLYVKa��GLYFDÙ�SDYVKa�DMPHOHLYDa�NDL��DMPILEROLYDa��DMSRNDWDVWKYVZVL��NDL��HL>�WLQHa�NDWD��GZ
URQ�WXJFDYQRXVLQ�HLMOKIRYWHa��WRX�a�DXMWRX�a�WRYSRXa�R^SZa�K@�WRL
a����������DXMWRL
a�&ULVWLDQRL
a�WK�Q�WDFLYVWKQ�DMSRNDWDVWKYVZVLQ����������RX^WZa�Z-a�K@�RL-�KMJRUDNRYWHa�WRX�a�DXMWRX�a�WRYSRXa�K@�RL-�NDWD��GZUHD�Q�HLMOKIRYWHa�DLMWZ
VLY�WL�SDUD��WK
a�K-PHWHYUDa�NDORNDMJDTLYDa�SURVHYOTZVL�WZ
��HMSL��WRYSZQ�HMSDYUFZ��GLNDY]RQWL��R^SZa�NDL��DXMWZ
Q�GLD��WK
a�K-PHWHYUDa�FUKVWRYWKWRa�SURYQRLD�JHYQKWDL��D^WLQD�SDYQWD�WZ
��VZYPDWL�WZ
��WZ
Q�&ULVWLDQZ
Q�SDU��DXMWD��GLD��WK
a�VK
a�VSRXGK
a�D>QHX�WLQR�a�SDURONK
a�SDUDGLYGRVTDL�GHKYVHL�����������NDL��HMSHLGK��RL-�DXMWRL��&ULVWLDQRL��RXM�PRYQRQ�HMNHLYQRXa�HLMa�RX`a�VXQHYUFHVTDL�H>TRa�HL?FRQ��DMOOD��NDL��H-WHYURXa�WRYSRXa�HMVFKNHYQDL�JLQZYVNRQWDLGLDIHYURQWDa�RXM�SUR�a�H^NDVWRQ�DXMWZ
Q��DMOOD��SUR�a�WR��GLYNDLRQ�WRX
�DXMWZ
Q�VZYPDWRa��WRX
W��H>VWLQ�WZ
Q�&ULVWLDQZ
Q��WDX
WD�SDYQWD�HMSL��WZ
��QRYPZ��R`Q�SURHLUKY��NDPHQ��GLYFD�SDQWHOZ
a�WLQRa�DMPILVEKWKYVHZa�WRL
a�DXMWRL
a�&ULVWLDQRL
a��WRX
W��H>VWLQ�WZ
��VZYPDWL��DXMWZ
QÙ�NDL��WK
��VXQRYGZ���H-NDYVWZ�Ù�DXMWZ
Q�DMSRND��WDVWK
QDL�NHOHXYVHLa��WRX
�SURHLUKPHYQRX�ORJLVPRX
�GKODGK��IXODFTHYQWRa��R^SZa�DXMWRL��RL^WLQHa�WRX�a�DXMWRX�a�D>QHX�WLPK
a��NDTZ�a�SURHLUKYNDPHQ������������DMSRNDTLVWZ
VL��WR��DM]KYPLRQ�WR��H-DXWZ
Q�SDUD��WK
a�K-PHWHYUDa�NDORNDMJDTLYDa�HMOSLY]RLHQ�����������HMQ�RL_a�SD
VLQ�WZ
��SURHLUKPHYQZ��VZYPDWL�WZ
Q�&ULVWLDQZ
Q�WK�Q�VSRXGK�Q�GXQDWZYWDWD�SDUDVFHL
Q�RMIHLYOHLa��R^SZa�WR��K-PHYWHURQ�NHYOHXVPD�WK�Q�WDFLYVWKQ�SDUDSOKUZTK
���R^SZa�NDL��HMQ�WRXYWZ��GLD��WK
a�K-PHWHYUDa�FUKVWRYWKWRa�SURYQRLD�JHYQKWDL�WK
a�NRLQK
a�NDL��GKPRVLYDa�K-VXFLYDa�����������WRXYWZ��JD�U�WZ
��ORJLVPZ
���NDTZ�a�NDL��SURHLYUKWDL��K-�THLYD�VSRXGK��SHUL��K-PD
a��K_a�HMQ�SROORL
a�K>GK�SUDYJPDVLQ�DMSHSHLUDYTKPHQ��GLD��SDQWR�a�WRX
�FURYQRX�EHEDLYZa�GLDPHLYQDL�����������L^QD�GH��WDXYWKa�WK
a�K-PHWHYUDa
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�QRPRTHVLYDa�NDL��WK
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VD�K-�X-PHWHYUD�VWHUURYWKa�GRNLPDYVHL�R^QWLQD�FUK��WURYSRQ�WK�Q�SURHLUKPHYQKQ�GLYNKQ�HMSLPHOHYVWDWD�GLHXNULQK
VDL�NDL��NDWD��WR��GLYNDLRQ�WHUPDWLYVDL��R-SRYWH�PKGH��WK�Q�X-PHWHYUDQ�HMSLPHYOHLDQ�ODQTDYQHL�WRVDXYWKQ�PH�DLMGZ
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Q�PHOORYQWZQ�OHFTKYVHVTDL�SDUD��WZ
Q�QX
Q�DMS��DMOOKYOZQ�GLHVWZYWZQ��RX^VSHU�R-PRLYZa�SDUHL
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Q�NDOZ
Q�DMSHOLPSDYQHWR��WK
a�GH��WZ
Q�DMVHEZ
Q�WXUDYQQZQ�PRFTKULYDa�HM]KYORX�WK�Q�NDNRWURSLYDQ��NDL�
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����������Z_Q�WRX
�ELYRX�WK�Q�NDWDVWURIK�Q�HMSHL
GHQ�DXMWRL
a�RMITDOPRL
a��WRXYWZQ�H^SHVTDL�WK
��JQZYPK��PD
OORQ�K@�WK
��WRX
�NUHLYWWRQRa�HMPPHYQHLQ�ILOLYD��WH�NDL��GLDTHYVHL�K-�UHL
WR����������GLDITRQKTHLYa�JHY�WRL�WZ
��SDQHXHUJHYWK���SRYOHPRQ�GXVDJK
�NDL��GHLQRYWDWRQ�SUR�a�DXMWR�Q�HMNIHYUHL��RXM�IXYVHZa�QRYPZQ�IHLVDYPHQRa��RXMF�R-UNZPR��VLZ
Q�RXMF�DL^PDWRa�RXM�VXQTKNZ
Q�PQKYPKQ�HMQ�GLDQRLYD��ODEZYQ����������R-�PH�Q�JD�U�DXMWZ
��RL_D�SDQDYJDTRa�EDVLOHX�a�HXMQRLYDa�SDUHYFZQ�DMOKTRX
a�VXYPEROD��VXJJHQHLYDa�WK
a�SUR�a�DXMWR�Q�RXMN�HMITRYQKVHQ�JDYPZQ�WH�ODPSUZ
Q�DMGHOIK
a�PHWRXVLYDQ�RXMN�DMSKUQKYVDWR��DMOOD��NDL��WK
a�HMN�SDWHYUZQ�HXMJHQHLYDa�EDVLOLNRX
�WH�DMQHYNDTHQ�DL^PDWRa�NRLQZQR�Q�JHQHYVTDL�KM[LYZVHQ�WK
a�WH�NDWD��SDYQWZQ�DMSRODXYHLQ�DMUFK
a�RL_D�NKGHVWK
��NDL��VXPEDVLOHL
�SDUHL
FHQ�WK�Q�HM[RXVLYDQ��RXMN�H>ODWWRQ�PHYURa�WZ
Q�X-SR��w5ZPDLYRXa�HMTQZ
Q�GLHYSHLQ�DXMWZ
��NDL��GLRLNHL
Q�NHFDULVPHYQRa����������R-�G��H>PSDOLQ�WRXYWRLa�WDMQDQWLYD�GLHSUDYWWHWR��SDQWRLYDa�R-VKPHYUDL�NDWD��WRX
�NUHLYWWRQRa�PKFDQD�a�HMSLWHFQZYPHQRa�SDYQWDa�WH�HMSLQRZ
Q�HMSLERXOK
a�WURYSRXa��Z-a�D@Q�NDNRL
a�WR�Q�HXMHUJHYWKQ�DMPHLY\RLWR��WD��PH�Q�RX?Q�SUZ
WD�SHLUZYPHQRa�WK�Q�VXVNHXK�Q�HMSLNUXYSWHLQ��ILYORa�HL?QDL�SURVHSRLHL
WR��GRYOZ��WH�NDL��DMSDYWK��SOHLVWDYNLa�HMSLTHYPHQRa�U-D
�VWD�D@Q�WXFHL
Q�WRX
�SURVGRNZPHYQRX�K>OSLVHQ����������WZ
��GH��D>UD�R-�THR�a�K?Q�ILYORa�NKGHPZYQ�WH�NDL��IXYOD[��R`a�DXMWZ
��WD�a�HMQ�DMSRUUKYWZ��NDL��VNRYWHL�PKFDQZPHYQDa�HMSLERXOD�a�HLMa�IZ
a�D>JZQ�GLKYOHJFHQ��WRVRX
WRQ�DMUHWK
a�WR��PHYJD�WK
a�THRVHEHLYDa�R^SORQ�SUR�a�D>PXQDQ�PH�Q�HMFTUZ
Q��RLMNHLYDa�GH��IXODNK�Q�VZWKULYDa�LMVFXYHL��Z_��GK��SHIUDJPHYQRa�R-�THRILOHYV��WDWRa�K-PZ
Q�EDVLOHX�a�WD�a�WRX
�GXVZQXYPRX�SROXSORYNRXa�HMSLERXOD�a�GLHGLYGUDVNHQ����������R`�GH��WK�Q�ODTUDLYDQ�VXVNHXK�Q�Z-a�RXMGDPZ
a�H-ZYUD�NDWD��JQZYPKQ�DXMWZ
��FZURX
VDQ��WRX
�THRX
�SDYQWD�GRYORQ�WH�NDL��U-D�GLRXUJLYDQ�WZ
��THRILOHL
�EDVLOHL
�NDWDY��IZUD�SRLRX
QWRa��RXMNHYT��RL_RYa�WH�Z@Q�HMSLNUXYSWHVTDL��SURIDQK
�SRYOHPRQ�DL>UHWDL����������R-PRYVH�GK
WD�.ZQVWDQWLYQZ��SROHPHL
Q
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�GLDJQRXYa��K>GK�NDL��NDWD��WRX
�THRX
�WZ
Q�R^OZQ��R`Q�KMSLYVWDWR�VHYEHLQ�DXMWRYQ��SDUDWDYWWHVTDL�Z-UPD
WR��ND>SHLWD�WRX�a�X-S��DXMWZ
��THRVHEHL
a��PKGH�Q�PKG��R^OZa�SZYSRWH�WK�Q�DMUFK�Q�DXMWRX
�OXSKUR�Q�GLDTHPHYQRXa��KMUHYPD�WHYZa�NDL��K-VXFK
��SROLRUNHL
Q�HMSHEDYOOHWR��NDL��WRX
W��H>SUDWWHQ��GHLQZ
a�DMEOHSWHL
Q�X-SR��WK
a�HMPIXYWRX�NDNLYDa�KMQDJNDVPHYQRa����������RX>W��RX?Q�WK�Q�PQKYPKQ�WZ
Q�SUR��DXMWRX
�&ULVWLDQRX�a�HMNGLZ[DYQWZQ�SUR��RMITDOPZ
Q�H>THWR�RXMG��Z_Q�DXMWR�a�RMOHWK�U�NDL��WLPZUR�a�GL��D`a�PHWK
OTRQ�DMVHEHLYDa�NDWHYVWK��DMOOD��JD�U�WRX
�VZYIURQRa�HMNWUDSHL�a�ORJLVPRX
��GLDUUKYGKQ�GH��PDQHL�a�WD�a�IUHYQDa��WR�Q�THR�Q�DXMWR�Q�RL_D�GK��.ZQVWDQWLYQRX�ERKTR�Q�DMQWL��WRX
�ERKTRXPHYQRX�SROHPHL
Q�HMJQZYNHL�����������NDL��SUZ
WD�PH�Q�WK
a�RLMNLYDa�WK
a�DXMWRX
�SDYQWD�&ULVWLDQR�Q�DMSHODXYQHL��H>UKPRQ�DXMWR�a�DX-WR�Q�R-�GHLYODLRa�WK
a�WRXYWZQ�NDTLVWD�a�X-SH�U�DXMWRX
�SUR�a�WR�Q�THR�Q�HXMFK
a��K`Q�X-SH�U�D-SDYQWZQ�DXMWRL
a�SRLHL
VTDL�SDYWULRQ�PDYTKPD�WXJFDYQHL��HL?WD�GH��WRX�a�NDWD��SRYOLQ�VWUDWLZYWDa�HMNNULYQHVTDL�NDL��DMSREDYO��OHVTDL�WRX
�WK
a�WLPK
a�DM[LZYPDWRa��HLM�PK��WRL
a�GDLYPRVLQ�TXYHLQ�DL-URL
QWR��SDUDNHOHXYHWDL��NDL��H>WL�JH�WDX
WD�K?Q�PLNUDY��WK
��WZ
Q�PHL]RYQZQ�VXJNULQRYPHQD�SDUDTHYVHL�����������WLY�GHL
�WZ
Q�NDT��H^NDVWD�NDL��NDWD��PHYURa�WZ
��THRPLVHL
�SHSUDJPHYQZQ�PQKPR��QHXYHLQ�R^SZa�WH�QRYPRXa�DMQRYPRXa�R-�SDUDQRPZYWDWRa�HM[HX
UHQe�WRXYa�JHY�WRL�HMQ�WDL
a�HL-UNWDL
a�WDODLSZURXPHYQRXa�HMQRPRTHYWHL�PKGHYQD�PHWDGRYVHL�WURIK
a�ILODQTUZSHXYHVTDL�PKG��HMOHHL
Q�WRX�a�HMQ�GHVPRL
a�OLPZ
��GLDITHLURPHYQRXa�PKG��D-SOZ
a�DMJDTR�Q�HL?QDL�PKGHYQD�PKG��DMJDTRYQ�WL�SUDYWWHLQ�WRX�a�NDL��SUR�a�DXMWK
a�WK
a�IXYVHZa�HMSL��WR��VXPSDTH�a�WZ
Q�SHYODa�H-ONRPHYQRXa��NDL��K?Q�JH�QRYPZQ�RX_WRa�D>QWLNUXa�DMQDLGK�a�NDL��DMSKQHYVWDWRa������������SD
VDQ�K^PHURQ�X-SHUH[DYJZQ�IXYVLQ��HMI��Z_��NDL��WLPZULYD�SURVHY��NHLWR�WRX�a�HMOHRX
QWDa�WD��L>VD�SDYVFHLQ�WRL
a�HMOHRXPHYQRLa�GHVPRL
a�WH�NDL��IXODNDL
a�NDTHLYUJQXVTDL��WK�Q�L>VKQ�WRL
a�NDWDSRQRXPHYQRLa�X-SRPHYQRQWDa�WLPZULYDQ��WRX�a�WD��ILODYQ��TUZSD�GLDNRQRXPHYQRXa�����������WRLDX
WDL�DL-�/LNLQQLYRX�GLDWDY[HLa��WLY�FUK��WD�a�SHUL��JDYPZQ�NDLQRWRPLYDa�DMSDULTPHL
VTDL�K@�WRX�a
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�HMSL��WRL
a�WR�Q�ELYRQ�PHWDOODYWWRXVLQ�QHZWHULVPRX�a�DXMWRX
��GL��Z_Q�WRX�a�SDODLRX�a�w5ZPDLYZQ�HX?�NDL��VRIZ
a�NHLPHYQRXa�QRYPRXa�SHULJUDY\DL�WROPKYVDa��EDUEDYURXa�WLQD�a�NDL��DMQKPHYURXa�DMQWHLVK
JHQ��QRYPRXa�DMQRYPRXa�Z-a�DMOKTZ
a�NDL��SDUDQRYPRXa��HMSLVNKY\HLa�WH�PXULYDa�NDWD��WZ
Q�X-SRFHLULYZQ�HMTQZ
Q�HMSHQRYHL�FUXVRX
�WH�NDL��DMUJXYURX�SDQWRLYDa�HLMVSUDY[HLa�DMQDPHWUKYVHLa�WH�JK
a�NDL��WZ
Q�NDW��DMJURX�a�PKNHYW��R>QWZQ�DMQTUZYSZQ�SURY������������SDODL�GH��NDWRLFRPHYQZQ�HMSL]KYPLRQ�NHYUGRa�����������RL^RXa�G��HMIHX
UHQ�HMSL��WRXYWRLa�R-�PLVDYQTUZSRa�NDWD��PKGH�Q�KMGLNKNRYWZQ�HM[RULVPRXYa��RL^Da�HXMSDWULGZ
Q�NDL��DM[LRORYJZQ�DMQGUZ
Q�DMSDJZ��JDYa��Z_Q�GK��WD�a�NRXULGLYDa�DMSR]HXJQX�a�JDPHWD�a�PLDURL
a�WLVLQ�RLMNHYWDLa�HMI��X^EUHL�SUDY[HZa�DLMVFUD
a�SDUHGLYGRX��R^VDLa�GH��DXMWR�a�R-�HMVFDWRYJKUZa�JXQDL[L�Q�X-SDYQGURLa�SDUTHYQRLa�WH�NRYUDLa�HMPSDURLQZ
Q�WK�Q�DMNRYODVWRQ�WK
a�DXMWRX
�\XFK
a�HMSLTX��PLYDQ�HMSOKYURX�WLY�FUK��WDX
WD�PKNXYQHLQ��WK
a�WZ
Q�HMVFDYWZQ�DXMWRX
�SUDY[HZQ�X-SHUEROK
a�PLNUD��WD��SUZ
WD�NDL��WR��PKTH�Q�����������HL?QDL�GLHOHJFRXYVKVe����������WR��JRX
Q�WHYORa�DXMWZ
��WK
a�PDQLYDa�HMSL��WRX�a�HMSLVNRYSRXa�HMFZYUHL��K>GK�WH�WRXYWRXa��Z-a�D@Q�WRX
�HMSL��SDYQWZQ�THRX
�THUDYSRQWDa��HMQDQWLYRXa�X-SDYUFHLQ�RL_a�H>GUD�K-JRXYPHQRa��RX>SZ�PH�Q�HMN�WRX
�IDQHURX
�GLD��WR�Q�DMSR��WRX
����������NUHLYWWRQRa�IRYERQ��ODYTUD�GH��DX?TLa�NDL��GROLYZa�VXQHVNHXDY]HWR��DMQKY�UHL�WH�WRXYWZQ�GL��HMSLERXOK
a�WZ
Q�K-JHPRYQZQ�WRX�a�GRNLPZ��WDYWRXa��NDL��R-�WURYSRa�GH��WRX
�NDW��DXMWZ
Q�IRYQRX�[HYQRa�WLa�K?Q�NDL��RL_Ra�RXMGHSZYSRWH�KMNRXYVTK�����������WD��JRX
Q�DMPIL��WK�Q��$PDYVHLDQ�NDL��WD�a�ORLSD�a�WRX
�3RYQWRX�SRYOHLa�NDWHUJDVTHYQWD�SD
VDQ�X-SHUEROK�Q�ZMPRYWKWRa�X-SHUKNRYQWLVHQ��H>QTD�WZ
Q�HMNNOKVLZ
Q�WRX
�THRX
�DL`�PH�Q�HM[�X^\RXa�HLMa�H>GDIRa�DX?TLa�NDWHU��ULYSWRQWR��WD�a�GH��DMSHYNOHLRQ��Z-a�D@Q�PK��VXQDYJRLWRY�WLa�WZ
Q�HLMZTRYWZQ�PKGH��WZ
��THZ
��WD�a�HMSRIHLORPHYQDa�DMSRGLGZ
��ODWUHLYDa�����������VXQWHOHL
VTDL�JD�U�RXMF�K-JHL
WR�X-SH�U�DXMWRX
�WD�a�HXMFDYa��VXQHLGRYWL�IDXYOZ��WRX
WR�ORJL]RYPHQRa��DMOO��X-SH�U�WRX
�THRILORX
a�EDVLOHYZa�SDYQWD�SUDYWWHLQ�K-PD
a�NDL��WR�Q�THR�Q�L-OHRX
VTDL
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�SHYSHLVWR��H>QTHQ�Z-UPD
WR�NDT��K-PZ
Q�WR�Q�TXPR�Q�HMSLVNKYSWHLQ�����������NDL��GK
WD�WZ
Q�K-JHPRYQZQ�RL-�NRYODNHa��WD��ILYOD�SUDYWWHLQ�WZ
��GXVDJHL
�SHSHLVPHYQRL��WZ
Q�HMSLVNRYSZQ�WRX�a�PH�Q�VXQKYTZa�WDL
a�WZ
Q�NDNRXYUJZQ�DMQGUZ
Q�SHULHYEDOORQ�WLPZULYDLa��DMSKYJRQWRY�WH�NDL��HMNRODY]RQWR�DMSURIDVLYVWZa�WRL
a�PLDLIRYQRLa�R-PRLYZa�RL-�PKGH�Q�KMGLNKNRYWHa��K>GK�GHY�WLQHa�NDLQRWHYUDQ�X-SHYPHQRQ�WHOHXWKYQ��[LYIHL�WR��VZ
PD�HLMa�SROOD��WPKYPDWD�NDWDNUHRXU��JRXYPHQRL�NDL��PHWD��WK�Q�DMSKQK
�WDXYWKQ�NDL��IULNWRWDYWKQ�THYDQ�WRL
a�WK
a�TDODYVVKa�EXTRL
a�LMFTXYVLQ�HLMa�ERUD�Q�U-LSWRXYPHQRL�����������IXJDL��GK��DX?TLa�HMSL��WRXYWRLa�WZ
Q�THRVHEZ
Q�HMJLYQRQWR�DMQGUZ
Q��NDL��SDYOLQ�DMJURL��NDL��SDYOLQ�HMUKPLYDL�QDYSDL�WH�NDL��R>UK�WRX�a�&ULVWRX
�THUDYSRQWDa�X-SHGHYFRQWR��HMSHL��GH��NDL��WDX
WD�WRX
WRQ�SURXFZYUHL�WZ
��GXVVHEHL
�WR�Q�WURYSRQ��ORLSR�Q�NDL��WR�Q�NDWD��SDYQWZQ�DMQDNLQHL
Q�GLZJPR�Q�HMSL��GLDYQRLDQ�HMEDYOOHWR�����������HMNUDYWHL�WH�JQZYPKa�NDL��RXMGH�Q�HMPSRGZ�Q�K?Q�DXMWZ
��PK��RXMFL��HMQ�H>UJZ��FZUHL
Q��HLM�PK��WDYFLVWD�WR��PHYOORQ�H>VHVTDL�SURODEZ�Q�R-�WZ
Q�RLMNHLYZQ�\XFZ
Q�X-SHYUPDFRa�THR�a�Z-a�HMQ�EDTHL
�VNRYWZ��NDL��QXNWL��]RIZGHVWDYWK��IZVWK
UD�PHYJDQ�DMTURYZa�NDL��VZWK
UD�WRL
a�SD
VLQ�HM[HYODP\HQ��WR�Q�DXMWRX
�THUDYSRQWD�.ZQVWDQWL
QRQ�X-\KOZ
��EUDFLYRQL�HMSL��WD��WK
�GH�FHLUDJZJKYVDa����������7RXYWZ��PH�Q�RX?Q�D>QZTHQ�HM[�RXMUDQRX
�NDUSR�Q�HXMVHEHLYDa�HMSDY[LRQ�WD��WURYSDLD�WK
a�NDWD��WZ
Q�DMVHEZ
Q�SDUHL
FH�QLYNKa��WR�Q�G��DMOLWKYULRQ�DXMWRL
a�VXPERXYORLa�D^SDVLQ�NDL��ILYORLa�X-SR��WRL
a�.ZQVWDQWLYQRX�SRVL�Q�SUKQK
�NDWHYEDOHQ����������Z-a�JD�U�HLMa�H>VFDWD�PDQLYDa�WD��NDW��DXMWR�Q�K>ODXQHQ��RXMNHYW��DMQHNWR�Q�HL?QDL�ORJLVDYPHQRa�EDVLOHX�a�R-�WZ
��THZ
��ILYORa�WR�Q�VZYIURQD�VXQD��JDJZ�Q�ORJLVPR�Q�NDL��WR�Q�VWHUUR�Q�WRX
�GLNDLYRX�WURYSRQ�ILODQ��TUZSLYD��NHUDVDYPHQRa��HMSDPX
QDL�NULYQHL�WRL
a�X-SR��WZ
��WXUDYQQZ��WDODLSZURXPHYQRLa��NDL��WRY�JH�SOHL
VWRQ�DMQTUZYSZQ�JHYQRa��EUDFHL
a�OXPHZ
QDa�HMNSRGZ�Q�SRLKVDYPHQRa��DMQDVZYVDVTDL�R-UPD
WDL����������PRYQK��JD�U�DXMWZ
��FUZPHYQZ��ILODQTUZSLYD��WR�Q�SUR��WRXYWRX�FURYQRQ�NDL��WR�Q�RXM�VXPSDTHLYDa�D>[LRQ�HMOHRX
QWL��WZ
��PH�Q�RXMGH�Q�HMJLYQHWR�SOHYRQ��WK
a�NDNLYDa�RXMN�DMSDOODWWRPHYQZ��
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�DX>[RQWL�GH��PD
OORQ�WK�Q�NDWD��WZ
Q�X-SRFHLULYZQ�HMTQZ
Q�OXYWWDQ��WRL
a�GH��NDNRXPHYQRLa�RX>WLa�HMOHLYSHWR�VZWKULYDa�HMOSLYa��X-SR��GHLQZ
��TKUL��NDWDWXUDQQRXPHYQRLa����������GL��R`�GK��WZ
��ILODJDYTZ��PLY[Da�WR��PLVRSRYQKURQ�R-�WZ
Q�DMJDTZ
Q�DMUZJR�a�SURYHLVLQ�D^PD�SDLGL��.ULYVSZ��EDVLOHL
�ILODQTUZSRWDYWZ���VZWKYULRQ�GH[LD�Q�D^SDVLQ�WRL
a�DMSROOXPHYQRLa�HMNWHLYQDa��HL?T��RL_D�SDPEDVLOHL
�THZ
��THRX
�WH�SDLGL��VZWK
UL�D-SDYQWZQ�SRGKJZ
��NDL��VXPPDYFZ��FUZYPHQRL��SDWK�U�D^PD�NDL��XL-R�a�D>PIZ�NXYNOZ��GLHORYQWHa�WK�Q�NDWD��WZ
Q�THRPLVZ
Q�SDUDYWD[LQ��U-D�GLYDQ�WK�Q�QLYNKQ�DMSRIHYURQWDL��WZ
Q�NDWD��WK�Q�VXPEROK�Q�SDYQWZQ�HM[HXPDULVTHYQWZQ�DXMWRL
a�X-SR��WRX
�THRX
�NDWD��JQZYPKQ����������DMTURYZa�GK
WD�NDL��ORYJRX�TD
WWRQ�RL-�PH�Q�FTH�a�NDL��SUR��K-PHYUDa�TDQDYWRX�SQHYRQWHa�NDL��DMSHLOK
a�RXMNHYW��K?VDQ��RXMGH��PHYFULa�RMQRYPDWRa�PQKPRQHXRYPHQRL��JUDIDLY�WH�DXMWZ
Q�NDL��WLPDL��WK�Q�DM[LYDQ�DLMVFXYQKQ�DMSHODYPEDQRQ��NDL��D`�WRL
a�SDYODL�GXVVHEHYVLQ�WXUDYQQRLa�HMQHL
GHQ�DXMWRL
a�RMITDOPRL
a�/LNLYQQLRa��WDX
WD�R-PRLYZa�NDL��DXMWR�a�H>SDVFHQ��R^WL�PKG��DXMWR�a�HMGHY[DWR�SDLGHLYDQ�PKGH��HMSL��WDL
a�WZ
Q�SHYODa�HMVZIURQLYVTK�PDYVWL[LQ��WK�Q�R-PRLYDQ�G��HMNHLYQRLa�WK
a�DMVHEHLYDa�PHWHOTZ�Q�R-GRYQ��HMSL��WR�Q�L>VRQ�DXMWRL
a�HMQGLYNZa�SHULKQHYFTK����������NUKPQRYQ����������DMOO��RX_WRa�PH�Q�WDXYWK��SK��EHEOKPHYQRa�H>NHLWR�R-�G��DMUHWK
��SDYVK��THRVHEHLYDa�HMNSUHYSZQ�PHYJLVWRa�QLNKWK�a�.ZQVWDQWL
QRa�VX�Q�SDLGL��.ULYVSZ���EDVLOHL
�THRILOHVWDYWZ��NDL��WD��SDYQWD�WRX
�SDWUR�a�R-PRLYZ���WK�Q�RLMNHLYDQ�H-ZY�DQ�DMSHODYP��EDQRQ�NDL��PLYDQ�K-QZPHYQKQ�WK�Q�w5ZPDLYZQ�NDWD��WR��SDODLR�Q�SDUHL
FRQ�DMUFKYQ��WK�Q�DMS��DMQLYVFRQWRa�K-OLYRX�SD
VDQ�HMQ�NXYNOZ��NDWD��TDYWHUD�WK
a�RLMNRXPHYQKa�D>UNWRQ�WH�R-PRX
�NDL��PHVKPEULYDQ�HLMa�H>VFDWD�GXRPHYQKa�K-PHYUDa�X-SR��WK�Q�DXMWZ
Q�D>JRQWHa�HLMUKYQKQ����������DMIKY�UKWR�G��RX?Q�HM[�DMQTUZYSZQ�SD
Q�GHYRa�WZ
Q�SUL�Q�DXMWRX�a�SLH]RYQWZQ��ODPSUD�a�G��HMWHYORXQ�NDL��SDQKJXULND�a�H-RUWZ
Q�K-PHYUDa��K?Q�WH�IZWR�a�H>PSOHD�SDYQWD��NDL��PHLGLZ
VL�SURVZYSRLa�R>PPDVLY�WH�IDLGURL
a�RL-�SUL�Q�NDWKIHL
a�DMOOKYORXa�H>EOHSRQ��FRUHL
DL�G��DXMWRL
a�NDL��X^PQRL�NDWD��SRYOHLa�R-PRX
�NDL��DMJURX�a�WR�Q�SDPEDVLOHYD�THR�Q�SUZYWLVWD�SDYQWZQ��R^WL�GK��WRX
W��HMGLGDYFTKVDQ��ND>SHLWD�WR�Q�HXMVHEK
�EDVLOHYD�SDLVL�Q�D^PD
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�THRILOHYVLQ�HMJHYUDLURQ����������NDNZ
Q�G��DMPQKVWLYD�SDODLZ
Q�K?Q�NDL��OKYTK�SDYVKa�GXVVHEHLYDa��SDURYQWZQ�G��DMJDTZ
Q�DMSRYODXVLa�NDL��SURVHYWL�PHOORYQWZQ�SURVGRNLYDL��K^SOZQWR�G��RX?Q�NDWD��SDYQWD�WRYSRQ�WRX
�QLNKWRX
�EDVLOHYZa�ILODQTUZSLYDa�H>PSOHRL�GLDWDY[HLa�QRYPRL�WH�PHJDORGZUHD
a�NDL��DMOKTRX
a�HXMVHEHLYDa�JQZULYVPDWD�SHULHYFRQWHa����������RX^WZ�GK
WD�SDYVKa�WXUDQQLYGRa�HMNNDTDUTHLYVKa��PRYQRLa�HMIXODYWWHWR�WD��WK
a�SURVKNRXYVKa�EDVLOHLYDa�EHYEDLDY�WH�NDL��DMQHSLYITRQD�.ZQVWDQWLYQZ��NDL��WRL
a�DXMWRX
�SDLVLYQ��RL`�WZ
Q�SURYVTHQ�D-SDYQWZQ�DMSRVPKY[DQWHa�WRX
�ELYRX�WK�Q�THRVWXJLYDQ��WZ
Q�HMN�THRX
�SUXWDQHXTHYQWZQ�DMJDTZ
Q�DXMWRL
a�KM�VTKPHYQZa�WR��ILODYUHWRQ�NDL��THRILOH�a�WRY�WH�SUR�a�WR�THL
RQ�HXMVHEH�a�NDL��HXMFDYULVWRQ�GL��Z_Q�HLMa�SURX
SWRQ�D^SDVLQ�DMQTUZYSRLa�SDUHYVFRQ�R-UD
Q��HMSHGHLY[DQWR�
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