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$GDPVRQ � � - � � ������ � �0H O Y L O O H � �6KDPH�DQG � W KH �(Y L O �( \H � �D �SV\FKRDQD O \ W L F � UHDG LQJ � � 6 WD WH �8Q LYH UV L W \ � R I �1HZ �<RUN �3 UHVV �
$GDPVRQ � � - � � DQG �& OD UN � �+ � � ����� � � �6FHQHV �R I �6KDPH � �SV\FKRDQD O \ V L V � � VKDPH�DQG �Z U L W L QJ � � 6 WD WH �8Q L YH U V L W \ �R I �1HZ�<RUN �3 UHVV �
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H[SHU LHQFHV � LQ � SV\FKRWKH UDS\ � I R U �ER WK �SD W L HQ WV �DQG � W KHUDS L V W V �D UH �H [S OR UHG �Z L WK � UH IH UHQFH � WR � WKH � W U HD WPHQW �R I � SD W L HQ WV �Z L W K � D �K L V W R U \ �R I �DEXVH � �3D U W L FX OD U � HPSKDV L V � L V � S ODFHG �XSRQ � W KH �I R UPDW L RQ �R I �DQ � LQ WH UPHG LD WH � VSDFH � � LQ �ZK LFK �D � VD IH �W KH UDSHX W L F �HQY L U RQPHQW � L V � HV WDE O L VKHG � �D O O RZ LQJ � I R U � W KH �F UHD W L YH � L Q W H US OD\ �R I � SDV W � DQG �S UHVHQW � � 7KH �FRQFHSW V � R I � W KH �W UDQV L W L RQD O � RE MHF W � � W UDQV L W L RQD O � SKHQRPHQD � �DQG �S UR M HF W L YH �L GHQW L I L FD W LRQ �D UH �GH I L QHG �DQG �DPS O L I L HG � L Q �H [S OD LQ LQJ �KRZ � WKH\ �KH OS � W R �GH WH UP LQH �ZKHWKH U � D � VD IH � W KHUDSHXW L F � VSDFH � L V �DFK LHYHG � � R U �ZKHWKH U �GHV W UXF W L YH � �DEXV L YH �H [SHU L HQFHV �D UH � U H �F UHD WHG � � I R U �ER WK �SD W L HQ W � DQG � W KH UDS LV W � � , Q �DGG L W L RQ � � WKH �LPSRU WDQFH �R I � W KH � W KH UDS LV W 
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 V �F RXQWH U W UDQV IH UHQFH � L V � HPSKDV L ]HG � �$ O VR �GHVF U LEHG � L V � WKH �LPSRU WDQFH �R I � VXSH U Y L V L RQ � L Q �KH OS LQJ � WKHUDS L V W V � �GX U L QJ � W U D LQ L QJ �DQG � W K URXJKRXW � S UR IHVV LRQD O � O L I H � � W R �G L VFXVV � VKDPH�D URXV LQJ �H [SHU LHQFHV �Z L WK � WKH L U � SD W LHQ W V � �
$ OHVVDQG U L � � 6 �0 �DQG �/HZL V � �0 � � ����� � � �' L I IH UHQFHV � L Q � S U LGH �DQG �VKDPH � L Q �PD O W UHD WHG �DQG �QRQ �PD O W U HD WHG �S UH �VFKRR OH U V � �&K L OG �'HYH ORSPHQW � ��� �� � � ����� ��� � � �0D O W U HD W L QJ �PR WKHU V �R I I H UHG �PRUH �QHJD W L YH � IHHGEDFN � � SD U W L FX O D U O \ � WR � W KH L U � GDXJKWH U V � � W KD W �QRQ �PD O W UHD W LQJ �PR WKHU V � �0D O W U HD WHG � J L U O V � VKRZHG �PRUH � VKDPH�ZKHQ � WKH\ � ID L O HG �DQG � O HVV �S U LGH �ZKHQ � WKH\ � VXFFHHGHG � W KDQ �QRQPD O WH UD WHG � J L U O V � � 7KH � U H OD W L RQVK LS �EH WZHHQ �G L I IH UHQ W �VRF LD O L VD W L RQ �S UDF W L FHV �DQG � WKH � VH O I � FRQVF LRXV �HPRW LRQV � L V �H [S OR UHG �DV L W � UH OD WHV � W R � JHQGH U � G L I I H UHQFHV � �
$ OH [DQGHU � �% � � H W �D O � � ����� � � �$Q � L QYHV W L JD W L RQ �R I � VKDPH�DQG �JX L O W �L Q �D �GHS UHVVHG � VDPS OH � �% U L W L VK � -RX UQD O � R I �0HG L FD O �3V\FKR ORJ\ � ��� �� � � ���� ��� � � �6KDPH�S URQHQHVV � VKRZHG �D �XQ LTXH �DVVRF LD W L RQ �Z L WK �D � V WDE OH �D W W U LEX W LRQD O � V W \ OH � I R U �QHJD W L YH �RXWFRPHV � � J O RED O �
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QHJD W L YH �VH O I � H YD OXD W LRQ � � VXEPLVV L YH �EHKDY LRX U � DQG �L Q WH UQD O L VHG �DQJH U � �
$ ORQVR � �$ � � DQG �5XWDQ � � - � 6 � � ����� � � � 7KH �H [SHU LHQFH �R I � VKDPH�DQG �W KH � U HV WR UD W LRQ �R I � VH O I � U HVSHF W � LQ �J URXS � W KH UDS\ � � ,Q WH UQD W L RQD O �-RXUQD O �R I �* URXS �3V\FKRWKH UDS\ � ��� � �� ��� �
$ ORQVR � �$ � � �5X WDQ � � - � �6 � � ����� � � �5H M R LQGHU � WR � W KH �F U L W L TXHV �R I �� 7KH �H[SHU LHQFH �R I � VKDPH� � � � � L Q � J URXS �SV\FKR WKHUDS\ � � � , Q W � - �* URXS �3V\FKRWKHU � ��� �� � � ���� �� �
$QG UHVHQ � � - � � - � � ����� � � �:K\ �SHRS OH � WD O N � WR � W KHPVH O YHV � � - � $P �3V\FKRDQD O �$ VVRF � ��� �� � � ���� ���� � � �) LQG LQJV �ZH UH �S UHVHQ WHG �I URP�D � V WXG\ �R I �D �J URXS �R I � SD W L HQ W V �ZKR �ZHUH �DE OH � �E \ � WD ON L QJ � WR �W KHPVH O YHV � � W R � F UHD WH �D �S O HDVXUDE OH �VHQVH �R I �DQR WKH U 
 V �S UHVHQFH � � 7KHVH �SD W L HQ W V � W D O NHG � W R � WKHPVH OYHV �ZKHQ � WKH\ �ZRX OG �R WKHUZ L VH � I HH O � VKDPH �R U � O RQH O LQHVV � � 7KH � � S UHVHQFH � � F UHD WHG �ZDV �L Q �HDFK �FDVH �D �PHPEHU �R I � W KH � I DPL O \ � R I �R U L J L Q � �D � I DPL O \ �PHPEHUV �ZKRVH � O RVV �KDG �QHYH U � EHHQ �PRXUQHG � �%HFDXVH � W KH\ �KDG � I D L O HG � W R �PRXUQ � � WKH\ �KDG �QR W � DFTX L UHG � VX I I L F LHQ W �HQ U L FK LQJ �L GHQW L I L FD W LRQV �Z L WK � W KH L U � I DPL O \ �PHPEHUV � � ,Q � VRPH� LQV WDQFHV � �W KH � VH O I �G L U HF WHG � WD ON V �D O VR �FRQVW L WX WHG �D � UHV L V WDQFH � LQ �W UHD WPHQW � � 7KH �SD W L HQ W V � JDYH �XS � W KH �EHKDY LR U �D V � W KH\ �PRXUQHG �W KH L U � S UHY LRXV O \ �XQDFFHSWHG � O R VVHV �DQG � L Q WH UQD O L ]HG �DV �L GHQW L I L FD W LRQV � FH U W D L Q � LPSR U WDQ W � U HJX OD WR U \ � LQ WH UDF W LRQV �Z L W K �W KH �PRXUQHG I L JXUHV � �
$QG UHZV � �% � � ������ � �%RG L O \ � VKDPH � L Q � U H OD W LRQ � WR �DEXVH � LQ �FK L OGKRRG �DQG �EX O LP LD � �D � S UH O LP LQDU \ � L Q YHV W L JD W LRQ � �% U � - �& O L Q L FD O �3V\FKR ORJ\ � ��� �� � � � �� ��� � � �%RG L O \ � VKDPH�KDV �EHHQ � VKRZQ � W R �S O D\ � D �PHG LD W LQJ � UR O H � L Q � WKH � U H OD W L RQVK LS �EH WZHHQ �H[SHU LHQFHV �R I � FK L OGKRRG �SK\V LFD O � DQG � VH[XD O �DEXVH �DQG �GHSUHVV LRQ � L Q �PD WX UH �ZRPHQ � �7KH �FXU UHQ W � V WXG\ � L QYHV W L JD WHG � W KH � U R O H �R I � VXFK �VKDPH � L Q � WKH � UH OD W L RQVK LS �EH WZHHQ �FK L O GKRRG �DEXVH �DQG �
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EX O LP LD � �$ � V L JQ L I L FDQ W �DVVRF LD W L RQ �EH WZHHQ �ERG L O \ � VKDPH �DQG �FK L OGKRRG �DEXVH �ZDV � U HS O L FD WHG � L Q � WK L V � \RXQJHU � VDPSOH � �%RG L O \ �VKDPH �ZDV �D O VR � UH O D WHG � WR �EX O LP LD � � DQG � WK L V � UH OD W LRQVK LS � FRX OG �QR W �EH �H [S OD LQHG �E\ �ERG L O \ �G L VVD W L V IDF W LRQ � �&K L OGKRRG �DEXVH �VKRZHG �D � V L JQ L I L F DQ W � DVVRF LD W LRQ �Z L WK �EX O LP LD � �EX W � W K L V �ZDV �QR �O RQJHU �DSSD UHQW �RQFH �ERG L O \ � VKDPH�KDG �EHHQ � WDNHQ � LQ WR �DFFRXQ W � � 7KH � UHVX O W V � VXJJHVW �ERG L O \ � VKDPH �PD\ �DF W �D V �D �PHG LD WR U � EH WZHHQ �HDU O \ � DEXVH �DQG �EX O LP LD � �
$QG UHZV � �% � �H W � D O � ������ � � 3 UHG LF W L QJ �376' �V\PSWRPV� L Q � Y L F W LPV �R I � Y L R O HQ W � F U LPH � � WKH � UR O H � R I � VKDPH� �DQJH U � �DQG �FK L O GKRRG �DEXVH � � - �$EQRUPD O �3V\FKR O � � ���� �� � � ��� ��� � � �7R �H[DPLQH � W KH �U R O H � R I � FRJQ L W L Y H �D I I HF W L YH �DSS UD L VD O V � DQG � FK L OGKRRG �DEXVH �DV �S UHG LF W R U V � R I � F U LPH � UH OD WHG �SRV W W UDXPDW L F � V W U HVV �G L VR UGH U ��376' � � V\PSWRPV� ���� �Y L F W LPV �R I � Y L R OHQ W � F U LPH �ZH UH �L Q WH U Y L HZHG �Z L WK L Q �� �PRQWK �SRV W � F U LPH �DQG � �PRQWKV � O D WH U � �0HDVXUHV �Z L W K L Q �� �PRQWK �SRV W � F U LPH � L QF OXGHG �S UHY L RXV �SK\V LFD O �DQG � VH[XD O � DEXVH � LQ � FK L OGKRRG �DQG � UHVSRQVHV � W R � W KH �FXU UHQ W �F U LPH � � L QF O XG LQJ �VKDPH �DQG �DQJH U �Z L W K � VH O I � DQG �R WKHU V � �:KHQ �D O O � YD U LDE OHV �ZH UH �FRQV LGHUHG � WRJH WKH U � � VKDPH �DQG �DQJH U �Z L W K �R WKHU V �ZH UH � WKH �RQ O \ � L QGHSHQGHQW � S UHG LF W R U V � R I �376' �V\PSWRPV �D W �� �PRQWK � �DQG �VKDPH �ZDV � WKH �RQ O \ � L QGHSHQGHQ W � S UHG L F WR U � R I �376' �V\PSWRPV�D W �� �PRQWKV �ZKHQ �� �PRQWK � V\PSWRPV�ZH UH �FRQ W UR O O HG � � 7KH � U HVX O W V � VXJJHVW � W KD W �ER WK � VKDPH�DQG �DQJH U � S OD\ �DQ � LPSR U WDQ W � U R O H � LQ � W KH �SKHQRPHQR ORJ\ �R I � F U LPH � U H OD WHG �376' �DQG � W KD W � VKDPH �PDNHV �D �FRQW U LEX W LRQ � W R � WKH � VXEVHTXHQ W � FRXU VH �R I � V\PSWRPV� �7KH � I L QG LQJV �D UH �D O VR �FRQV LV WHQ W �Z L W K �S UHY LRXV �HY LGHQFH � IR U � W KH � UR O H �R I � VKDPH�DV �D �PHG LD WR U � EH WZHHQ �FK L OGKRRG �DEXVH �DQG �DGX O W � SV\FKRSDWKR ORJ\ � �
%D U U \ � �0 � � ����� � � �'HSUHVV LRQ � � VKDPH � � O RQH O LQHVV �DQG � WKH �SV\FK LD W U L V W 
 V � SRV L W L RQ � �$PHU LFDQ � -RXUQD O �R I �3V\FKR WKHUDS\ � ��� � ���� ���� �
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%HD � � - � � DQG �+H UQDQGH] � � 9 � � ����� � � � , Q W H UQD W L RQD O � -RXUQD O �R I �3V\FKRDQD O \ V L V � ��� �� � � ���� ��� � � �$Q �D W WHPSW � W R � H [DPLQH � W KH �S URFHVV �RFFX U U L QJ � L Q � WKH � W U DQV IR UPDW LRQV �ZK L FK �$ O RQVR �4X L MDQR �XQGH UJRHV �ZKHQ �EHFRPLQJ �'RQ �4X L [R WH �DV �DQ �H [SUHVV LRQ �R I � K L V �G L V WX UEDQFH � �DQG � WKH �HYR OX W LRQ �D W �ZRUN �GXU LQJ �K L V � W U DYH O V � W R �G L VV L SD WH �K L V � J UDQG LRVH �QD UF L VV L VP �E\ �PHDQV �R I �D � FXUH �R I �KXPL O L D W LRQ �ZK LFK �PDNHV �K LP�KXPE OH �DQG �DE OH � WR � U HFRJQ L VH �GHSHQGHQFH �DQG � LQ WH UQD O � F RQ I O L F W V � � I L QD O O \ � FX OP LQD W L QJ � L Q � WKH �ZR UN LQJ � WK URXJK �R I � WKH �GHS UHVV L YH �SRV L W L RQ �DQG � WKH � U HVR OX W LRQ �R I � WKH �S U L R U � V FK L ]R �SD UDQR LG �SKDVH � M XV W �EH IR UH �K L V � GHD WK � �
%H O VN\ � � - � � H W �D O � � ����� � � � 7 HPSHUDPHQW �DQG �SD UHQW L QJ �DQ WHFHGHQW V �R I � LQG L Y L GXD O �G L I IH UHQFHV � L Q � W K UHH � \HD U �R OG �ER\ 
 V �S U LGH �DQG � VKDPH � UHDF W LRQV � �&K L OG �'HYH ORSPHQW � ��� �� � � ���� ��� �
%HQWRY LP� �$ � � ����� � � �6KDPH�DQG �R WKH U �DQ[ L H W L H V � DVVRF LD WHG �Z L WK �E UHDV W � I HHG LQJ � �D � V\ V WHPV� WKHR U\ �DQG �SV\FKRG\QDPLFDSS URDFK � �& LED �)RXQG �6\PS � ��� � ���� ��� � � � , W � L V �HDV\ � WR �EH �RYH U �V LPS O L V W L F � DERXW �E UHDV W � I HHG LQJ � �ZKDW �GH WH UPLQHV � WKH �FKR LFH �R I �W KH �E UHDV W � �ZKD W � FDXVHV � U H M HF W LRQ �R I �E UHDV W � IHHG LQJ �DV �D �I HHG LQJ �PHWKRG � �ZKDW �GH WH UPLQHV � VXFFHVV �DQG �ZKDW � L W V � ID L O X UH" �, Q � I DF W � � D �EHZL O GH U LQJ � U DQJH �R I � IDF WR UV � � SK\ V LFD O � � SV\ FKR ORJ LFD O �DQG � VRF LR ORJ LFD O � S OD\ �D � SD U W � �+RZ�FDQ � WKHVH �EH � UH OD WHG � WR � HDFK �R WKHU �DQG �R UGHUHG � L Q �JHQH UD O �DQG � I R U � W KH � L QG L Y LGXD O" �$ �JHQHUD O �V \ V WHPV � WKHRU\ �DSS URDFK � � L Q �ZK LFK � WKH �H OHPHQ WV �D UH �HQY L VDJHG �DV � L Q WH UDF W L QJ �G\QDPLFD O O \ � � VHHPV � WR � R I IH U � D � SRVV LE OH �VD W L V I DF WR U \ �H [S ODQD WR U \ �PRGH O � �0RY LQJ � I U RP�VRF LD O � V\ V WHPV� W R �W KH � L QG L Y LGXD O 
 V � L Q W U DSV\FK LF � V\ V WHP�KH OSV � W R �XQGH UV WDQG � W KH �FRPS OH[ L W \ �R I � HPRW L RQV �D URXVHG �DERXW � W KH �E UHDV W �DQG �E UHDV W �I HHG LQJ � �6KDPH�DQG �DQ[ L H W LH V �D UH � VHHQ � WR �D U L VH � I U RP� WKH �FRQ I O XHQFH �R I � O L I H �K L V W R U \ �DQG �FX U UHQ W �H YHQW V � � ,Q WH UYHQW L RQ � L V �QHFHVVD U\ �D W �PDQ\ � O HYH O V � � VRF LH WD O � � IDP L O \ �DQG � L QG L Y LGXD O � � L I �E UHDV W � IHHG LQJ � L V � WR �EH � UH �HV WDE O L VKHG �DV � WKH � I HHG LQJ �PH WKRG �R I �I L U V W � FKR LFH � �
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%HUNH � � - � � ����� � � � 6KDPH �DQG �(QY\ � �% U L W L VK � -RX UQD O �R I �3V\FKR WKHUDS\ � �� �� � �
% L RQ � �: �5 � � ������ � � $ W W HQ W L RQ �DQG � , Q W H US UH WD W LRQ � � /RQGRQ � �7DY L V WRFN �
% L U W FKQH O O � � - � � ����� � � � 7KH �3V\FKR ORJ\ � R I �6KDPH� � W KHRU\ �DQG �W UHD WPHQW �R I � VKDPH �EDVHG � V\QGURPHV � �3H U VRQD O L W \ � DQG �, QG L Y LGXD O �' L I I H UHQFHV � ��� �� � � ���� �" �
% O RPVWHG W � � - � � ����� � � �6KDPH�DQG �*X L O W � �' LGH UR W 
 V �PRUD O �U KH WR U L F � �8Q LYH U V L W \ �R I � - \ YDVN\ OD �3 UHVV �
%RXVRQ � � - � �% URRNV � � ����� � � �4X LH W �D V � L W 
 V � NHS W � � � VKDPH � � W U DXPD� �DQG � UDFH � L Q � WKH �QRYH OV �R I � 7 RQ L �0RU U L VRQ � �681< � VH U L H V � LQ �SV\FKRDQD O \ V L V �DQG �FX O W X UH � �$ OEDQ\ � �6 WD WH �8Q LYH U V L W \ � R I �1HZ �<RUN �3 UHVV �
% UDG ORZ � �3 � � $ � � ����� � � �'HSH UVRQD O L ]D W LRQ � �HJR � VS O L W W LQJ � � QRQ �KXPDQ � IDQ WDV\ � DQG � VKDPH � � ,Q W � - � 3V\FKRDQD O � ��� �� � � ���� ��� �
% UDGVKDZ� � - � � ����� � � �+HD O LQJ � WKH �6KDPH�7KD W �% LQGV �<RX � �) OR U L GD � �+HD O W K �&RPPXQ LFD W LRQV � � , QF �
% UD L WKZD L W H � � - � � ����� � � � & U LPH � �6KDPH�DQG �5H LQ WHJ UD W LRQ � �&DPEU LGJH �8Q L YH U V L W \ � 3 UHVV �
% URQKH LP � �+ �( � � ����� � � �%RG\ �DQG �6RX O � � W KH � U R O H � R I �RE M HF W �U H OD W LRQV � LQ � I D L W K � � VKDPH �DQG �KHD O L QJ � � -DVRQ �$ URQVRQ �
% URXFHN � � - � ) � � ����� � � �6KDPH�DQG � L W V � U H OD W LRQ � WR �HD U O \ �QD UF L VV L V W L F �GHYH ORSPHQWV � � ,Q WH UQD W LRQD O � -RX UQD O �R I �3V\FKRDQD O \ V L V � ��� � ���� ���� �
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%URZQ � �* �: � � ������ � � /RVV � �KXPL O LD W L RQ �DQG �HQ W UDSPHQW �DPRQJ �ZRPHQ�GHYH ORS LQJ �GHS UHVV LRQ � �D � SD W LHQ W �DQG �QRQ �SD W L HQ W �FRPSDU L VRQ � �3V\FKR ORJ L FD O �0HG LF L QH � ��� �� � � �� ��� � � �7KH �H [SHU LHQFH �R I KXPL O L D W LRQ �DQG �HQ W UDSPHQW �ZDV � LPSR U WDQ W � L Q �S URYRN LQJ �GHSUHVV LRQ � L Q � ER WK � WKH �SD W LHQ W �DQG �QRQ �SD W L HQ W �J URXSV � � , W � S URYHG � WR �EH �DVVRF LD WHG �Z L W K � D � ID U � J UHD WH U � U L VN � R I �GHSUHVV L RQ � W KDQ � W KH �H [SHU LHQFH �R I � O RVV � R U �GDQJH U �Z L WKRX W �KXPL O L D W LRQ �R U �HQ W UDSPHQW � �
%XFKH OH � �% � � - � � ����� � � � ,QQRYD W L YH �XVHV �R I � SV\FKRG\QDPLF � J URXS �SV\FKRWKH UDS\ � �%X O O �0HQQ LQJH U �& O LQ � ��� � ���� ��� � ��3V\FKRG\QDPLF �J URXS �SV\FKR WKHUDS\ � L V � JD LQ LQJ � U HQHZHG �D W WHQ W LRQ �DV �DQ �H I IHF W L YH � I R UP �R I � W UHD WPHQ W � �GXH � L Q � SD U W � W R �L QF UHDV LQJ �HFRQRPLF �FRQVW UD LQ W V � W KD W �PDNH �R WKH U � IR UPV �R I �W UHD WPHQW � O H VV � DFFHVV LE OH � � 7KH �DXWKR U �K L JK O L JK W V � VRPH�L QQRYD W L YH �DSS O L FD W LRQV �R I �ER WK �H [ WHQGHG �DQG � W LPH � O LP L WHG �J URXSV � �6KH �D O VR �GHVF U L EHV � VSHF L I L F � L V VXHV � � L QF OXG LQJ � VKDPH � �W KD W � FDQ �EH �DGGUHVVHG �H I IHF W L YH O \ � LQ �KRPRJHQHRXV � W LPH � O LP L W HG �J URXS � WKHUDS\ � �
%X UQH\ � � - � � DQG � , UZ LQ � �+ � - � � ����� � � � 6KDPH�DQG �JX L O W � L Q �ZRPHQ�Z L WK �HD W L QJ �G L VR UGH U � V\PSWRPDWR ORJ\ � � - � & O LQ L FD O � 3V\FKR ORJ\ � ��� �� � � ��� ��� � � �7KH � U H OD W L RQVK LS �R I � VKDPH�DQG �JX L O W � W R �HD W L QJ �G L VR UGH U � V\PSWRPDWR ORJ\ �ZDV � L QYHV W L JD WHG � LQ �D � VDPSOH �R I ��� �$XVW UD O LDQ �ZRPHQ� � , Q � W H UPV �R I � WKH �RE M HF W L Y H � R I � S UHG LF W LQJ � W KH �VHYHU L W \ � R I �HD W L QJ �G L V WX UEDQFH � � W KH � V WXG\ �H [S OR UHG � W KH �S UHG LF W L Y H �X W L O L W \ � R I � S URQHQHVV � WR � VKDPH �DQG �JX L O W � L Q �D � J O RED O �VHQVH � � VKDPH�DQG �JX L O W � D VVRF LD WHG � VSHF L I L FD O O \ �Z L WK �HD W LQJ �FRQ WH[ W V � � DQG � VKDPH �DVVRF LD WHG �Z L WK � W KH �ERG\ � � 7KH �V WXG\ �D O VR �VRXJKW � W R �GH WH UP LQH � L I � VKDPH � L V �D �PRUH �S URPLQHQW �HPRW LRQ �W KDQ � JX L O W � DPRQJ �ZRPHQ�ZKR �KDYH �HD W L QJ �G L I I L F X O W L H V � �6KDPH�DVVRF LD WHG �Z L WK �HD W LQJ �EHKDY LR U �ZDV � W KH � V W U RQJHV W � S UHG L F WR U � R I �W KH � VHYH U L W \ � R I � HD W L QJ �G L VR UGH U � V\PSWRPDWR ORJ\ � �2 WKHU � H I I HF W L YH �
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SUHG LF W R U V �ZHUH � JX L O W � D VVRF LD WHG �Z L WK � HD W L QJ �EHKDY LR U �DQG �ERG\ �VKDPH � �(D W LQJ �G L V WX UEDQFH �ZDV �XQUH OD WHG � W R �S URQHQHVV � W R �VKDPH �DQG �JX L O W � L Q � D � J ORED O � VHQVH � �' LVFXVV LRQ �R I � W KHVH � I L QG LQJV �I RFXVHV �RQ � W KH � L V VXH �R I � GH WH UP LQ LQJ �ZKHWKH U VH O I � F RQVF L RXV �D I I HF W V �D UH �EHV W � U HJD UGHG �DV �FDXVHV �R U � D V �FRQVHTXHQFHV �R I �HD W LQJ �G L V WX UEDQFH � �
%XVV � �$ �+ � � ����� � � � 6H O I � F RQVF LRXVQHVV �DQG �6RF LD O �$Q[ L H W \ � �: �+ � �) UHHPDQ�
%XVV � �$ � �+ � � � , VFRH � � , � � � %XVV � � ( � �+ � � ����� � � � 7KH �GHYH ORSPHQ W �R I �HPED U UDVVPHQ W � � - �3 V\FKR O � ���� ��G �+D O I � � ���� ��� � � �3D UHQ W V � R I �FK L OG UHQ � LQ � W KH �DJH � UDQJH �� � WR ��� � \HDU V �ZH UH �DVNHG �DERX W � WKH L U �FK L OG UHQ 
 V �HPEDU UDVVPHQW �DQG �E OXVK LQJ �GXU LQJ � WKH �S UHY L RXV � V L [ �PRQWKV � � 7K L V � VXU YH\ � U HYHD OHG � W KD W � U RXJK O \ �RQH � L Q � I RX U � S UHVFKRR O �FK L OG UHQ � VKRZHG �HPEDU UDVVPHQW � �6 WD U W L QJ �Z L WK �DJH �� � �D �PD MR U L W \ �R I � FK L OG UHQ � VKRZHG �HPED U UDVVPHQW � � 7KH UH �ZH UH �QR �V \ V WHPDW L F � JHQGHU �G L I IH UHQFHV � �% OXVK LQJ �ZDV � U HSRU WHG � LQ �V O L JK W O \ �PRUH � W KDQ �KD O I � WKH �FK L OG UHQ �ZKR �ZHUH �HPEDU UDVVHG � �2Q �W KH �DVVXPSW L RQ � W KD W � HPED U UDVVPHQ W � V L JQD OV � W KH �S UHVHQFH �R I �D �VRF LD O � VH O I � � D � VRF L D O � VH O I �GHYH ORSV �D W �DERXW �� � \ HD UV �R I � DJH � I R U �PRV W � FK L OG UHQ � �
%\EHH � � - � � ������ � �*X L O W �DQG �&K L O G UHQ � � /RQGRQ � �$FDGHPLF � �$ O VR �DERXW � VKDPH�DQG �HPRW LRQV � LQ � FK L O G UHQ �DQG �DGR OHVFHQWV �
&D L UQV � �' � / � � ������ � �$ L GRV � � W KH �SV\FKR ORJ\ �DQG �H WK LF V �R I �KRQRXU �DQG � VKDPH � L Q � DQF LHQ W �* UHHN � O L W H UD WX UH � �& O D UHQGRQ �3 UHVV �
&DPSEH O O � � % � � ����� � � �+RQR U � �6KDPH�DQG � W KH �5KHWR U L F �R I �� �3H WH U � � 6FKR OD U V �3 UHVV �
&DPSEH O O � � ) �$ � � ����� � � � 7KH �FRQFHSW � R I � VKDPH � �3H U VSHF W �SV\FK LD W U �&D UH � ��� �� � � ��� �� �
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&DWKH UD O O � �' �5 � � H W �D O � � ����� � � �0HQ 
V �J URXSV � IR U � SRV W � W U DXPDW L F �V W UHVV �G L VR UGH U �DQG � W KH � U R O H � R I � VKDPH � � , Q �$QG URQ L FR � �0 �3 � � � HG � � �0HQ � LQ �* URXSV � � L Q V L JK W V � � L Q W H U YHQW LRQV �DQG �SV\FKR �HGXFD W L RQD O �ZR UN � � $PHU LFDQ �3V\FKR ORJ LFD O �$ VVRF LD W L RQ � � � 7KH �DXWKRUV � V W U HVV �W KH � U R O H � R I � VKDPH � L Q � WKHVH � J URXSV DQG � VXJJHVW �KRZ� L W � FDQ �EH �PDQDJHG � �
& ODQFH � �3 �5 � � ������ � � 7KH � ,PSRVWH U �3KHQRPHQRQ � �$ W ODQ WD � �*HR UJ LD � � 3HDFKW UHH �3XE O L VKH U V �
&R I IH\ � � 3 � �H W � D O � � ����� � � �0HG LD WR U V � R I � WKH � ORQJ � W H UP � LPSDF W � R I �FK L OG � VH[XD O �DEXVH � � SH UFH L YHG � V W L JPD � �EH W UD\D O � � SRZHU OHVVQHVV � �DQG � VH O I �E ODPH � �&K L OG �$EXVH �1HJ O � � ��� �� � � ���� ��� � � �7KH � O HYH O �R I �SV\FKR ORJ LFD O � G L V W UHVV �FXU UHQ W O \ � H[SHU LHQFHG �E\ � DGX O W �ZRPHQ�ZKR �KDG �EHHQ � VH[XD O O \ �DEXVHG � LQ � FK L O GKRRG �ZDV �PHG LD WHG �E\ �I HH O LQJV � R I � V W L JPD �DQG � VH O I �E ODPH � �7K L V � U HVX O W � S URY LGHV �SD U W L D O �VXSSRU W � IR U �) LQNH OKR U �DQG �%URZQH 
V � W U DXPDJHQ LF �G\QDPLFV �PRGH O � R I � FK L O G � VH[XD O �DEXVH � �
&R OE\ � �. � �0 � � ������ � �& O L Q L FD O � LPS O L FD W L RQV �R I � D � V LPX OD W LRQ �PRGH O �R I � SD UDQR LG �S URFHVVHV � �$ UFK �*HQ �3V\FK LD W U \ � ��� �� � � ���� �� � � �$ �VKDPH �KXPL O L D W L RQ � WKHR U\ � R I � SD UDQR LG �S URFHVVHV �HPERG LHG � LQ D �VXFFHVV IX O � F RPSXWH U � V LPX OD W LRQ �PRGH O �KDV �F O L Q L FD O � LPS O L FD W L RQV �I R U � W KH �XQGHUV WDQG LQJ � � W UHD WPHQW � �PDQDJHPHQW � �DQG �S UHYHQW LRQ �R I � SD UDQR LG �G L VR UGH U V � � 7KH �PX O W L S O L F L W \ �DQG � YD U L H W \ �R I � W KHVH �LPS O L FD W L RQV � L QG LFD WH � WKD W � WKH � WKHR UH W L FD O �PRGH O � L V �PRUH � WKDQ �DG �KRF � � V LQFH � L W � SR WHQW L D O O \ � F RQ W U LEX WHV �QHZ �HPSL U L FD O � FRQWHQ W �W R � H [ L V W LQJ �NQRZ OHGJH �DERXW �SD UDQR LG �G L VR UGH U V � �$PRQJ � U L YD O �W KHRU LHV � � D �PR UH �DFFHSWDE OH � RQH � L V � WKD W �Z L W K � D � OD UJH �FRQVHTXHQFH �F O DVV � �PHPEHUV �R I �ZK LFK � W X UQ �RX W � WR �EH � W UXH � � DQG �W KD W �ZK LFK �PRVW �H I I HF W L YH O \ � VH UYHV �PX O W L S O H � SXUSRVHV � �
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&RXU WR L V � �& �$ � � ����� � � �+HD O L QJ � WKH � , QFHV W �:RXQG � �$GX O W �6X UY L YR U V � L Q �7KH UDS\ � �1HZ�<R UN � �1RU WRQ �
& UDPHUXV � �0 � � ����� � � �$GR OHVFHQW �DQJH U � �%X O OH W L Q � R I � WKH �0HQQ LQJHU �& O L Q L F � ��� �� � � ���� ��� � � �$GR OHVFHQW �KRV W L O L W \ � �U H VHQWPHQW � �E ODPH� DQG � U HSURDFK �D UH �G\QDPLFD O O \ � GH WH UP LQHG �DQG � VH UYH � LPSR U WDQ W � GH IHQV L YH � �D O O RS ODV W L F � � DQG � U HV W L W X W L RQD O �D LPV � � 7KH �DX WKR U � H[DPLQHV �KRZ � WKHVH �QHJD W L YH �D I I HF W V � � W KH �DFFRPSDQ\ LQJ � Y L F W LP � UR O H � �DQG �RSSRV L W L RQD O �GH I LDQFH �HQDE OH �DQJU\ �DGR OHVFHQW V � W R �GH IHQG �DJD LQV W �GHSUHVV L RQ �DQG � O RVV � � W R �GHPDQG �QX U WX UDQFH � I URP�R WKHU V � � W R � S UR WHF W � WKH L U � S UHFD U L RXV �L QQH U � DX WRQRP\ � � DQG � WR �XQGR � WKH L U � KXPL O LD W L RQ �DQG � VKDPH �E\ �YHQJHDQFH �DQG � UHYH U VD O � � 7KH �DX WKR U � VXJJHV W V � W KD W �DGR OHVFHQ W �DQJH U � D U L VHV � I U RP�DQ �XQGHU O \ L QJ �Z L VK � WR �FRHUFH �RE MHF W V L Q WR �S URY LG LQJ �D O O � J L Y L QJ � UHV W L W X W L RQ � IR U � O RVVHV �DQG �QDUF L VV L V W L F �L Q MX U L HV � �QR W �QHFHVVD U L O \ � I U RP�D �Z L VK � W R � VDG L V W L FD O O \ �R U � HQY LRXV O \ �GHV W UR\ � WKHP� �
& UR] LH U � �5 � � ����� � � � 6K\QHVV �DQG �(PEDU UDVVPHQW � �&DPEU LGJH �8Q L YH U V L W \ �3 UHVV �
'D O ] L H O O � � 5RVDPXQG � � ����� � � �6KDPHIX O �DX WRE LRJ UDSK LHV � � � VKDPH�L Q �FRQWHPSRUD U \ �$XV W UD O LDQ �DX WRE LRJ UDSK LHV �DQG �FX O W X UH � �&D U O WRQ �6RX WK � �9 L F � � � $XV W UD O L D � � �0H OERX UQH �8Q L YH U V L W \ �3 UHVV � ���� �S � � � ��� �FP� � , 6%1 � ����������� �
'DQQ � �2 �7 � � ������ � � $ � FDVH � V WXG\ �R I �HPEDU UDVVPHQW � � -RX UQD O � R I �W KH �$PHU LFDQ 3V\FKRDQD O \ W L F �$ VVRF LD W LRQ � ��� �� � � ���� ��� � � �7KH �SV\FKRDQD O \ W L F � UH IH UHQFHV � WR �HPEDU UDVVPHQ W �D UH � U HY L HZHG � �(PEDU UDVVPHQW � � L Q � WKH � O L W H UD WX UH � � L V � VHHQ � OD UJH O \ �D V �DQ �D I I HF W �L Q YR O Y LQJ � H [K LE L W L RQ L V W L F � DQG � VFRSRSK L O L F � FRQ I O L F W V � DQG �GH IHQVHV �DJD LQV W � W KHVH � �$ � FDVH � LQ �ZK LFK �HPEDU UDVVPHQ W �ZDV �S URPLQHQ W �L V �G L VFXVVHG � �(PEDU UDVVPHQW � L Q � W KH �SD W L HQ W �ZDV �DQ �HJR �U HVSRQVH �ZK LFK � LPS O LHG �DQ �H [ WH UQD O �RE MHF W � IR U � L W V �
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PDQL IHV WD W LRQ � � , W � L Q YR O YHG �H [K LE L W L RQ LV W L F � DQG � VFRSRSK L O L F �F RQ I O L F W V � DQG �S UR MHF W L YH �GH IHQVHV � � EX W �D O VR �RSH UD WHG � L Q �HJR �J UD W L I \ L QJ �DQG �DGDS W L YH �ZD\V � �+HU �HPEDU UDVVPHQW �ZDV �XQGH UV WRRG � WK URXJK � W KH �DQD O \ V L V �R I �DQ � LQ L W L D O � HPEDU UDVV LQJ �G UHDP�R I �QDNHGQHVV �DQG �R WKHU �G UHDPV �DQG �DVVRF LD WHG �PDWH U LD O �D V � W KH �GH IHQV LYH �RX W � J URX WK �R I � UHSHD WHG �H [SRVX UHV � WR � WKH �S U LPD O � VFHQH � �(PEDU UDVVPHQW �ZDV �D � U HV L V WDQFH � WR � U HPHPEHU LQJ �L Q � WKH �DQD O \ V L V � �DQG � W KH �S U LPD O � VFHQH �H [SH U L HQFHV �ZH UH �SD U W L D O O \ � UHFRQVW UXF WHG � � 7KH �DQD O \ W L F � V L WXD W L RQ �ZDV � � L Q �PDQ\ �ZD\V � � D � V\PER O L F � UH � F UHD W L RQ �R I � WKH �S U LPD O � VFHQH � � L QF OXG LQJ � WKH �SD W L HQ W 
 V � U HVSRQVH �R I � HPEDU UDVVPHQ W � � 7KH GHYH ORSPHQW � R I �HPED U UDVVPHQ W � LQ � W KH �SD W LHQ W 
 V � FK L OGKRRG �ZDV � IX U WKHUHG �DQG �FRQ I L UPHG �E\ � L W V �EH LQJ �DQ � LGHQW L I L F D W L RQ �Z L WK � W KH �D W W L W XGHV �R I �ER WK �SD UHQW V � � ) L QD O O \ � � VRPH� UH I O HF W LRQV �RQ �HPEDU UDVVPHQ W �DQG �VKDPH � L Q � L W V � YD U L RXV � IR UPV �D UH � VH W � IR U W K � �
'HPRV � �( �9 � � ������ � �$ � SH U VSHF W L YH � I URP� L Q IDQ W � UHVHD UFK �RQ �D I I HF W �DQG � VH O I � H V WHHP� � ,Q � - � �0DFN �DQG �6 � �$E O RQ � �(GV � � � � 7KH �GHYH ORSPHQW �DQG � VXV WD LQ LQJ �R I � VH O I � HV WHHP� LQ �FK L OGKRRG � �SS � ��� ��� � � �1HZ�<R UN � � , Q W H UQD W L RQD O �8Q L YH U V L W L H V �3 UHVV �'H �3DR OD � �+ � � ����� � � �(QY\ � � M HD O RXV\ �DQG VKDPH � � ,Q WH UQD W L RQD O �-RXUQD O �R I �3V\FKRDQD O \V L V � � YR O � ��� � �QR � �� � � SS � ���� ���� �
'XEQH U � �0 �$ � � ����� � � �(QY\ � L Q � WKH �J URXS � W KH UDS\ �S URFHVV � �, Q W H UQD W L RQD O � -RXUQD O � R I �* URXS �3V\FKR WKHUDS\ � ��� �� � � ���� ��� � �� 7KH �R U L J L QV �DQG �Y L F L V V L W XGHV �R I � HQY\ �D UH �G L VFXVVHG � I URP� WKHY L HZSR LQ W V �R I �%R U L V � DQG � WKH �. OH LQ L DQV � � 7KH L U � L GHDV � � F RXS OHG �Z L W K �D � U H O D W LRQD O � SH U VSHF W L YH �R I � WKH � W KHUDSHXW L F � S URFHVV � �HQU L FK �RX U �XQGH UV WDQG LQJ �DQG � L Q IR UP�RXU �ZRUN � FRQFHUQ LQJ � WKH �HPHUJHQFH � �S URFHVV LQJ � �DQG �ZR UN LQJ � W K URXJK �R I �HQY\ � LQ � W KH � W KH UDS\ �J URXS � �$ �YD U LDE OH � L Q � WKH �QHJD W L YH � WKHUDSHXW L F � UHDF W LRQ � �HQY\ �FDQ �EH �GHV W UXF W L YH � WR � W KH � W KH UDS\ �S URFHVV � � , W � L V � S URSRVHG � W KD W �HQY\ � �DF FRPSDQ LHG �E\ � VKDPH �DQG �JX L O W � � L V � O L NH O \ � W R � HQ WH U � WKH �J URXS �Y LD �HQDF WPHQWV � � 7KH\ �D UH � I XH OHG �E\ �S UR M HF W L YH � LGHQ W L I L FD W L RQ � �
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ZK LFK � � L I � L JQR UHG � � LPSHGH � W KH �FRQW LQXD W L RQ �R I � W KH � J URXS �S URFHVV � � )RXU � F O LQ L FD O � Y L JQH W WHV � L O O X V W U D W H �KRZ �HQY\ �HQ WH U V � W KH �J URXS �DQG �KRZ � WKH � J URXS � IXQF W LRQV �DV �D �FRQWD LQH U �DQG �W UDQV IR UPD W L RQD O �RE MHF W �D V � L W � S URFHVVHV � W KH �S UR M HF W L YH �L GHQW L I L FD W LRQV �DQG �ZRUNV � WK URXJK � WKH �HQDF WPHQWV , W � L V � S URSRVHG �W KD W �HQY\ � �DFFRPSDQ LHG �E\ � VKDPH�DQG �JX L O W � � L V � O L NH O \ � WR � HQ WH U �W KH �J URXS � Y L D � HQDF WPHQ WV � � I XH O O HG �E\ �S UR M HF W L YH � LGHQ W L I L FD W L RQ � �ZK LFK � � L I � L JQR UHG � � LPSHGH � W KH �FRQW LQXD W L RQ �R I � W KH � J URXS �S URFHVV � � )RXU � F O LQ L FD O � Y L JQH W WHV � L O O X V W U D W H �KRZ �HQY\ �HQ WH U V � W KH �J URXS �DQG �KRZ � WKH � J URXS � IXQF W LRQV �DV �D �FRQWD LQH U �DQG �W UDQV IR UPD W L RQD O �RE MHF W �D V � L W � S URFHVVHV � W KH �S UR M HF W L YH �L GHQW L I L FD W LRQV �DQG �ZRUNV � WK URXJK � WKH �HQDF WPHQWV � �
'XQQHJDQ � �6 �: � � ����� � � �9 LR OHQFH � � W UDXPD�DQG � VXEVWDQFH �DEXVH � � - � � R I �3V\FKRDF W L YH �' UXJV � ��� �� � � ���� ���� � � �$ � U HY L HZ �R I �W KH � O L W H UD WX UH �FRQFH UQ LQJ �376' � � Y L R O HQFH �DQG �GRPHVW L F � Y LR OHQFH �VXJJHV WV � W KD W � Y LR OHQ W �EHKDY LRXU � � W UDXPD� �DQG � VXEVWDQFH �DEXVH �KDYH �D � VXEVWDQ W LD O � FRQQHF W LRQ � � L W � D O VR � VXJJHVW V � W KD W � VKDPH� L V � D �SRZHU IX O � DJHQW � IR U � UDJH � �6KDPH �SH UPHDWHV �PDQ\ � O HYH O V �R I �VRF LH W \ � � WKH � L QG L Y LGXD O � � W KH � I DPL O \ � � L Q V W L WX W LRQV �DQG � WKH �FRPPXQL W \ � � 7KH �SR O L F L H V � R I � W KH �F U LP LQD O � M X V W L F H � V\ V WHP�D UH �G L U HF WHG � WRZDUGV �S URPRW LQJ �PRUH � VKDPH � L Q �D �SRSX OD W L RQ � WKD W �KDV �EHHQ � VD WX UD WHG �Z L W K �VKDPH� LQ �PDQ\ � O HYH O V �R I � W KH �FX O W X UH � �
'XW W RQ � �' �* � � H W �D O � � ����� � � � 7KH � UR OH �R I � VKDPH �DQG �JX L O W � L Q � W KH �L Q WH U JHQHUD W L RQD O � W U DQVPLVV LRQ �R I � DEXV L YHQHVV � �9 LR OHQFH �9 LF W � ��� �� � � ���� ��� � � �6KDPH�S URQHQHVV �KDV �EHHQ � I RXQG � W R �EH � U H OD WHG �W R � DQJH U � D URXVD O �DQG �D � WHQGHQF\ � W R � H[ W H UQD O L VH �D W W U LEX W LRQV � IR U �RQH 
 V �RZQ �EHKDY LRX U � �ER WK �FRPPRQ� IHD WXUHV � R I �PHQ �ZKR �DVVDX O W � WKH L U �Z LYHV � � 7KH �S UHVHQW � V WXG\ �H [DPLQHG �D �SR WHQ W L D O �R U L J L Q �R I �D � VKDPH �S URQH �V W \ O H � E\ �DQD O \V L QJ � U HSR U W V � R I � VKDPLQJ �H [SHU LHQFHV �E\ �RQH 
 V �SD UHQW V � DV � UHSR U W HG �E\ � D �SRSX OD W L RQ �R I �D VVDX O W L Y H �PD OHV � �6 L JQ L I L FDQ W � U H OD W L RQVK LSV �ZH UH � I RXQG � IR U �U HFR O OHF W LRQV �R I � VKDPLQJ �DF W LRQV �E\ � SD UHQW V �RQ �DGX O W �DQJH U � �
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DEXV LYHQHVV � �DV � U HSR U W HG �E\ �Z LYHV � � � DQG �D � FRQVWH O O D W LRQ �R I �SH U VRQD O L W \ � YD U LDE OHV � U H O D WHG � WR �DEXV L YHQHVV � L Q � S U L R U � U HVHDUFK � �7KHVH � VKDPLQJ �DF W L RQV �ZH UH � O D U JH O \ � FRPSU L VHG �R I � U HFR O OH F W L RQV �R I � SD UHQ WD O � SXQ L VKPHQW � W KD W �ZH UH �SXE O L F � � UDQGRP� �R U � J ORED O � �7KH � U R O H � R I � VKDPH�H[SHU LHQFHV � LQ �G L V WX UEDQFHV �R I � VH O I � L GHQW L W \ �DQG � UDJH � L V � G L VFXVVHG � �
(GH OPDQQ � �5 � - � � ����� � � �(PEDU UDVVPHQ W � L Q � VRF LD O � L Q WH UDF W LRQ � �3K' �7KHV L V � �8Q L YH UV L W \ � R I /RQGRQ �
(GH OPDQQ � �5 � - � � ����� � � � 7KH �3V\FKR ORJ\ �R I �(PEDU UDVVPHQ W � �: L O H\ �
( I U D W L � � &D UR O � � ����� � � � 7KH � U RDG � W R �GDQJHU � � JX L O W � � DQG � VKDPH� � �W KH � O RQH O \ �ZD\ �R I �$ �( � �+RXVPDQ� �0DG LVRQ � �1 - � � � )D L U O H LJK �' LFN LQVRQ �8Q L YH U V L W \ �3 UHVV � � � /RQGRQ � � � & UDQEX U\ � �1 - � � � $ VVRF LD WHG �8Q L YH U V L W \ �3 UHVVHV � �3 UR MHF WHG �3XE � �'D WH � ����� �'HVF U L S W L RQ � � S � �FP� � , 6%1 � ����������� � �D ON � � SDSH U � �
( LQV WH LQ � �' � �DQG � /DQQ LQJ � �. � � ����� � � � 6KDPH � � JX L O W � � HJR �GHYH ORSPHQW � � DQG � W KH � I L Y H � IDF WR U �PRGH O �R I � SH U VRQD O L W \ � � - � 3H U V � ��� �� � � ���� ��� � � �6KDPH� �JX L O W � � DQG �HJR �GHYH ORSPHQW �D UH �FRQFHSWXD O O \ � L Q W H U UH OD WHG �FRQV W UXF W V � � \ H W � WKH L U � HPS L U L FD O �U H OD W LRQV �KDYH �QR W � \ H W � EHHQ �H [DPLQHG � � 7K L V � V WXG\ � VKRZV � WKD W �W KH � U H O D W L RQVK LS �EH WZHHQ � VKDPH �DQG �HJR � O HYH O � L V � FX UY L O L QHD U � �Z L WK � VKDPH�J UHD WHV W � I R U �SHRS OH �D W � LQ WH UPHG LD WH � V W DJHV �R I � HJR �GHYH ORSPHQW � �5H OD W LRQV �EH WZHHQ �HJR � O H YH O � � S URQHQHVV � WR � VKDPH �DQG �JX L O W � � DQG � WKH � I L Y H � IDF WR U V � R I � SH UVRQD O L W \ �ZHUH �PRGHV W � �VXJJHV W L QJ � W KD W � WKHVH � U HS UHVHQW � FRPS OHPHQWD U \ �DSSURDFKHV � WR �W KH � V WXG\ �R I � SH U VRQD O L W \ � �
( L VHQEHUJ � �1 � � ����� � � �(PRW L RQ � � U HJX OD W L RQ � � DQG �PRUD O �GHYH ORSPHQW � �$QQX �5HY �3V\FKR O � � �� � ���� ��� � � �5HVHDUFK �RQ �G L I IH UHQFHV �EH WZHHQ �HPEDU UDVVPHQW � � JX L O W � � DQG � VKDPH�DQG �
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W KH L U � U H O D W L RQVK LS � WRZDUGV �PRUD O �EHKDY LRX U � L V � U HY LHZHG � �D V � L V �U HVHDUFK �RQ � W KH �DVVRF LD W LRQ �R I � W KHVH �HPRW LRQV �Z L WK �QHJD W L YH �HPRW LRQD O L W \ �DQG � UHJX OD W L RQ � �5HFHQ W � L V VXHV �FRQFHUQ LQJ � W KH � U R O H �R I � VXFK �HPSDWK\ � UH OD WHG � UHVSRQVHV �DV � V\PSDWK\ �DQG �SH U VRQD O �G L V W U HVV � WR �S URVRF LD O � DQG �DQ W L VRF LD O � EHKDY LRXU �D UH �G L VFXVVHG � �D V � L V � WKH � UH OD W L RQVK LS �EH WZHHQ �HPSDWK\ � UH OD WHG � U HVSRQG LQJ � WR �V L WXD W L RQD O �DQG �G L VSRV L W L RQD O HPRW LRQD O L W \ � DQG � UHJX OD W LRQ � � 7KH �GHYH ORSPHQW �DQG � VRF LD O L VD W L RQ �R I � JX L O W � � VKDPH� �DQG �HPSD WK\ �D UH �G L VFXVVHG �E U LH I O \ � �
(SKURQ � �' � � �Z L WK �G UDZ LQJV �E\ �(GZD UG �.RUHQ � � ����� � � � 7HHQDJH �U RPDQFH � �R U � �+RZ� WR �G LH �R I � HPED U UDVVPHQW � � /RQGRQ � �*R O ODQF ] �
(SV WH LQ � �$ �/ � � ����� � � � 7KH �( [SH U L HQFH �R I �6KDPH� LQ �0H ODQHV LD � �DQ �HVVD\ � LQ � W KH �DQ WK URSR ORJ\ �R I � D I IHF W � �5R\D O �$Q WK URSR ORJ LFD O �, QV W L W X W H �
( U L N VRQ � �( � � ������ � �&K L OGKRRG �DQG �6RF LH W \ � �1HZ �<RUN � �: �:� �1RU W RQ �
(XU L FK �5DVFRH � �% �/ � � ����� � � � )HPLQ LQ L W \ �DQG �6KDPH � �ZRPHQ � �PHQ � � DQG � J L Y L QJ � YR L FH � WR � W KH � I HPLQ LQH � �8Q L YH U V L W \ �3 UHVV �R I �$PHU L FD �
)D L UED L UQ � �: �5 �' � � ������ � � 3V\FKRDQD O \ W L F �6 WXG LHV � R I � W KH �3HU VRQD O L W \ � �1HZ�<R UN � �%DV LF �%RRNV �
)H L U L QJ � �& � � 7DVND � � / � � DQG � /HZ L V � �0 � � ������ � � $ � S URFHVV �PRGH O � IR U �XQGH UV WDQG LQJ �DGDS WD W L RQ � W R � VH[XD O �DEXVH � � WKH � UR OH �R I � VKDPH � L Q �GH I L Q LQJ � V W L JPD W L VD W L RQ � �&K L O G �$EXVH �DQG �1HJ OHF W � ��� �� � � ���� ��� � � �7KH �PRGH O � S UHVHQWHG �S URSRVHV � W KD W � VH[XD O � DEXVH � O HDGV � W R �VKDPH �EHFDXVH �R I � F RJQ L W L YH �D W W U L EX W LRQV �DERX W � W KH �DEXVH �DQG �VKDPH � � LQ � W X UQ � � O HDGV � W R �SRR U � DG MXV WPHQW � �'HYH ORSPHQWD O �DQG �F O L Q L FD O � U HVHDUFK � VXSSRU W L QJ � W KH �PRGH O � L V � UH Y L HZHG � �
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)H L U L QJ � �& � � H W � D O � � ������ � � 7KH � UR O H �R I � VKDPH �DQG �D W W U LEX W LRQD O �V W \ OH � L Q � FK L OG UHQ 
 V �DQG �DGR OHVFHQ W 
 V �DGDSWD W LRQ � WR � VH[XD O �DEXVH � �&K L OG �0D O W UHD WPHQW � �� �� � � ���� ��� � � �6 WXG\ �H [DPLQHG � W KH � UR OH �R I �VKDPH �DQG VH O I �E ODPH� L Q � L Q I O XHQF LQJ � WKH �GHJUHH �R I �SV\FKR ORJ LFD O � G L V W UHVV � L Q � Y L F W LPV �R I � VH[XD O � DEXVH � � , W � I RXQG �D �V L JQ L I L F DQ W �DVVRF LD W LRQ � �
)H U JXVRQ � � 7 � - � � H W � D O � � ����� � � �*X L O W � � VKDPH� �DQG � V\PSWRPV � L Q �FK L OG UHQ � �'HY �3V\FKR O � � �� �� � � ���� ��� � � �6KDPH�DQG �SUR MHF W L YH �JX L O W �ZH UH � U H OD WHG � W R � V\PSWRPV � � DQG �D O VR �DVVRF LD WHG �Z L W K � VH O I �E ODPH�DQG �D W WHPSWV � WR �PLQ LPL VH �SD LQ IX O � IHH O LQJV � �
)H UQ LH � �(ZDQ � � ����� � � � 6KDPH� L Q �2 WKH O OR � � 7KH �&DPEU LGJH �TXD U WH U O \ � � YR O � ��� � �QR � �� � � SS � ��� �
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* URVV � �& �$ � �	 �+DQVHQ � �1 �( � � ����� � � �& OD U L I \ L QJ � W KH �H [SHU LHQFH �R I �VKDPH � � WKH � UR OH �R I � D W W DFKPHQW � V W \ O H � JHQGHU � � DQG � LQYHV WPHQW � L Q �U H OD WHGQHVV � � 3H UVRQD O L W \ �DQG � , QG LY LGXD O �' L I I H UHQFHV � ��� �� � � ���� ���� �
+DKQ � �: �. � � ����� � � �5HVR O Y L QJ � VKDPH � L Q �J URXS �SV\FKRWKH UDS\ � �, Q W H UQD W L RQD O � -RXUQD O � R I �* URXS �3V\FKR WKHUDS\ � ��� �� � � ���� ��� � �� 7K L V � D U W L F O H � DGGUHVVHV � VKDPH�DQG � WKH �GH IHQFHV �DJD LQV W � VKDPH�L Q �J URXS �SV\FKRWKH UDS\ � � 7KH �H[SHU LHQFH �R I � VKDPH� L QYR O YHV � WKH �DF W L YD W LRQ �R I �GHYD OXHG �DQG �GHYD OX LQJ � L Q W U R M HF W V � � H L W KH U �R I �ZK LFK �FDQ �EH �H[ WH UQD O L VHG � W K URXJK �S UR M HF W LRQ �R U � S UR M HF W L YH �L GHQW L I L FD W LRQ � U HVX O W L QJ � LQ � WKH �PDQ L I HV WD W L RQ �R I � F RQWHPSW �DQG �
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HQY\ � � 7K L V � D U W L F O H �Z L O O � H [DPLQH �ZD\V � W R � LGHQ W L I \ � �XQGHUV WDQG � �DQG �PDQDJH � W KHVH �GH IHQFHV � LQ �R UGHU � WR �KH OS � U HVR O YH � VKDPH� �7KH � U HVR OX W LRQ �R I � VKDPH � L QYR O YHV �H[SH U L HQF LQJ �DQG � YH UED O L V LQJ �W KH �S UR IRXQG � VHQVH �R I � L QDGHTXDF\ �DVVRF LD WHG �Z L WK �VKDPH �Z L WKRX W � U HVR U W LQJ � WR � VS O L W W LQJ �R U � U HFH LY L QJ � W KH �DQ W L F L SD WHG �U H M HF W LRQ �DQG �FRQGHPQDW L RQ � I URP�VH O I � DQG �R WKH U V � �
+DKQ � �: L O O L DP�. � � ������ � � 6KDPH � �&RXQ WH U W U DQV IH UHQFH �, GHQW L I L FD W LRQV � L Q � ,QG LY L GXD O �3V\FKR WKH UDS\ � � 3V\FKRWKH UDS\ � � YR O � ��� � � QR � �� � � SS � ��� �
+D UGHU � �' �: � � H W � D O � � ����� � � �$ VVHVVPHQ W � R I � VKDPH �DQG �JX L O W � DQG �W KH L U � U H O D W L RQVK LSV � WR �SV\FKRSDWKR ORJ\ � � -RXUQD O �R I �3H U VRQD O L W \ �$ VVHVVPHQ W � ��� �� � � ���� ���� �
+D USH U � � - �0 � � ������ � �8QFRYH U L QJ �6KDPH � � $Q �$SSURDFK �, Q W HJ UD W L QJ � ,QG L Y LGXD OV �DQG � W KH L U � )DPL O \ �6\ V WHPV � �1HZ �<R UN � �: �:� �1RU W RQ �
+D UYH\ � �2 � - � � H W �D O � � ����� � � �5H OD W L RQVK LS �R I � VKDPH�DQG �JX L O W � W R �JHQGHU �DQG �SD UHQW L QJ �S UDF W L F HV � � 3H U VRQD O L W \ � DQG � ,QG L Y L GXD O �' L I IH UHQFHV � ��� �� � � ���� ���� �+D UYH\ � �2 � - � � H W �D O � � ����� � � �5H OD W L RQVK LS �R I � EH O L H I � V\ V WHPV � WR �VKDPH �DQG �JX L O W � � 3H U VRQD O L W \ � DQG � ,QG LY LGXD O �' L I I H UHQFHV � ��� �� � � ���� ���� �
+DZN LQV � �& �$ � � ����� � � � 3D WKRJHQ LF �DQG �S UR WHF W L YH � U H O D W L RQV � L Q �D O FRKR O L F � I DPL O L H V �� � � � U L W XD O � L Q YDV LRQ � � VKDPH� �$&2$ � W U D L W V � �DQG �S URE OHP�G U L QN LQJ � LQ � DGX O W �R I I VS U L QJ � � -RXUQD O �R I �)DPL O \ �6RF LD O �:RUN � �� �� � � ��� ��� � � � 7K LV � SDSHU �H [S OR UHV � W KH � U H O D W L RQVK LS �EH WZHHQ � WKH �SHUFHS W LRQ �R I � U L W XD O �G L V UXS W L RQ �E\ �SD UHQWD O � D O FRKR O �DEXVH � LQ � W KH � I DP L O \ �R I �R U L J L Q �DQG �VKDPH �EDVHG �FKDUDF WH U L V W L F V �L Q �DGX O W � R I I VSU L QJ � �
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+D\QHV � � - � � ������ � � 
 , Q �D �GD UN � W LPH � � W KH �H\H �EHJ LQV � WR � VHH 
 � � - �$QD O � 3V\ FKR O � ��� �� � � ���� ��� � � � , Q � WK L V �SDSHU � , �G L V FXVV �D �SD W L HQ W �ZKRVH � VKDGRZ �EHFDPH�K L V � U L YD O � � R U � DV � -XQJ �SX W � L W � � 
 7 KH �VKDGRZ�L V � O L Y HG 
 � � , � GHVF U LEH � W KH �EHJ LQQ LQJ �R I �D � S URFHVV �R I � W KH �DVV LPL O D W LRQ �R I � VKDGRZ �FRQWHQ W V � �ZKH UHE\ � WKH � UXSWX UH �EH WZHHQ �HJR �DQG � VKDGRZ�FDQ �QR � ORQJH U �EH �PD LQ WD LQHG � � , � D O VR �G L VFXVV �KRZ� L W � L V � S U LPDU L O \ � W K URXJK � W KH �PXWXD O � H[SHU LHQFH �DQG �DQD O \V L V �R I � D UFKH W \SD O � LPDJHV � W KD W � W KH �XQFRQVF LRXV �FRQ WHQW V �EHFRPH�PRUH � L Q WHJ UD WHG � � ,Q �P\ �F O LQ L FD O � L O O X V W U D W LRQV � , � D O VR �H [S OR UH � W KH �U H OD W LRQVK LS �EH WZHHQ �P\ �SD W L HQ W 
 V � I L JK W �Z L WK �K L V VKDGRZ�DQG �K L V �H [SHU LHQFHV �R I � FK L OGKRRG � VKDPH� � , � FRQV LGH U �KRZ� IHD U �H [S UHVVHG �W K URXJK �D �SDQ LF �D W W DFN �PD\ �RSHQ �D � UR\D O �GRR U � W R � WKH �XQFRQVF LRXV � �DQG � WKH �ZD\ � L Q �ZK LFK � L W V �PHG LD W LRQ � WK URXJK �HPSDWK\ �DQG �DQD O \V L V � FDQ � OHDG � WR �XQFRQVF LRXV � LQ IDQ W L O H �FRQ WHQW V �EHFRPLQJ �PRUH �DFFHVV LE O H � � , Q �DGG L W L RQ � � , � VKRZ�KRZ � �RQFH � VRPH �R I � W KH � IHD U �KDG � VXEV LGHG � � L W � EHFDPH�SRVV LE OH � IR U �S O D\ � WR �HQ WH U � L Q WR � WKH �DQD O \V L V � �
+H LPDQQVEH UJ � �% � �DQG �6FKPLG W � �& � - � � �HGV � � � ����� � � � 7KH �&R O OH F W L YH �6 L O HQFH � �*H UPDQ� ,GHQ W L W \ �DQG � WKH � /HJDF\ � R I �6KDPH � �6DQ �) UDQF L VFR � �&$ � � -RVVH\ �%DVV �3XE O L VKHU V �
+H O O H U � �$ � � ����� � � � 7KH �3RZHU �R I �6KDPH � � D � UD W LRQD O � SH UVSHF W L YH � �5RXW OHGJH �DQG �.HJDQ �3DX O �
+H O O H U � � ( � � ����� � � �0DQ �JX L O W \ � DQG �PDQ �DVKDPHG � �� � �0DQ �JX L O W \ � �5H I O HF W LRQV �RQ �7KH � 7 U L D O � � E \ �) UDQ] �.D IND � � 3V\FK LD W U \ � ��� �� � � ��� ��� �
+H O O H U � � ( � � ����� � � �0DQ �JX L O W \ � DQG �PDQ �DVKDPHG � �� � �0DQ �DVKDPHG � �3V\FK LD W U \ � � �� �� � � ��� ���� �
+H U � �(PL O \ �+XH L � O L QJ � � ����� � � �$ �SKHQRPHQR ORJ LFD O � H [S O L FD W L RQ �R I �VKDPH � L Q � D � VKDPH�FX O WX UH � � D � F URVV �FX O WX UD O � SH U VSHF W L YH � � 3K' �
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7KHV L V �6RX WKHUQ � , O O L QR L V �8Q LYH U V L W \ � D W �&D UERQGD OH � � $ O VR �KH OG �D W �'XUKDP�8Q LYH U V L W \ � / L E UD U \ � �8. �
+H U UPDQQ � �) � � �'H �3DR OD � �+ � � ����� � � �(QY\ � � M HD O RXV\ �DQG �VKDPH � �, Q W � - � 3V\FKRDQD O � ��� �� � �
+RJ OXQG � �& �/ � � DQG �1 LFKR ODV � �. �% � � ����� � � � 6KDPH� � JX L O W � � DQG �DQJH U � LQ � FR O O HJH � V WXGHQ WV �H [SRVHG � W R � DEXV L YH � I DP L O \ �HQY L URQPHQWV � � -RXUQD O �R I �)DPL O \ �9 LR OHQFH � ��� �� � � ���� ��� � � �7KH �U H OD W LRQVK LS �EH WZHHQ �DQ �DEXV LYH �HQY L U RQPHQW �Z L W K L Q � WKH � IDP L O \ �DQG �S URQHQHVV � WR � VKDPH � � JX L O W � � DQJHU � � DQG �KRV W L O L W \ � L Q � FR O O HJH �V WXGHQ W V � UHYHD OHG � W KD W � J UHD WH U �H [SRVX UH � W R � HPR W LRQD O �DEXV L YHQHVV �ZDV � V L JQ L I L F DQ W O \ � U H O D WHG � W R �K L JKHU � VKDPH� � RYH U W �DQG �FRYHU W �KRV W L O L W \ � � DQG �H[S UHVVHG �DQG �XQH[S UHVVHG �DQJH U � �* UHD WH U � H [SRVXUH � WR �SK\V LFD O � DEXV L YHQHVV �ZDV � V LJQ L I L F DQ W O \ �U H OD WHG � WR �RYH U W �KRV W L O L W \ � DQG �D � W HQGHQF\ � WR �H [SH U L HQFH �DQJH U �Z L WKRX W �D � VSHF L I L F �S URYRN LQJ � V L W XD W L RQ � �:RPHQ� UHSR U WHG �K L JKH U �VKDPH �DQG �JX L O W � �ZKH UHDV �PHQ � UHSRU WHG �K L JKH U � O H YH O V � R I � RYH U W �KRV W L O L W \ � DQG �H [SUHVVHG �DQJH U � �6KDPH �SURQHQHVV �ZDV � UH OD WHG � W R �FRYHU W �KRV W L O L W \ � DQG �XQH[SUHVVHG �DQJH U � IR U � ER WK �PHQ �DQG �ZRPHQ� �+RZHYH U � � JX L O W � S URQHQHVV �ZDV �QR W � UH OD WHG � W R � H [SRVXUH �W R � IDPL O \ � DEXV L YHQHVV � � R U � �Z L WK �RQH �H[FHS W L RQ � � WR �DQJHU �DQG �KRV W L O L W \ � YD U L DE O HV � � ,PS O L FD W LRQV � IR U � WKH UDS\ �Z L WK �DGX O W � VX U Y L YR U V �R I � FK L OGKRRG �DEXVH �D UH �G L VFXVVHG � �
+R O O \ � � & � � ����� � � � ,Q W HQVH O \ �)DPL O \ � � 7KH � , QKHU L WDQFH �R I �)DPL O \ �6KDPH�DQG � WKH $XWRE LRJ UDSK LHV �R I �+HQ U\ � -DPHV � �8Q LYH U V L W \ � R I �: L VFRQV LQ �3 UHVV �
+R UQHU � �$ � - � � ������ � �2E MHF W � UH OD W L RQV �DQG � W KH �GHYH ORS LQJ �HJR � LQ �W KH UDS\ � �1HZ�<R UN � � -DVRQ �$ URQVRQ �
+X O WEHUJ � �3 � � ������ � �6KDPH� � D �K LGGHQ �HPRW LRQ � � - �$QD O �3V\FKR O � ��� �� � � ���� ��� �
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,PEH U �% ODFN � �( � � ����� � � � 6HF UH W V � LQ �)DPL O L H V �DQG �)DPL O \ � 7KHUDS\ � �1HZ�<R UN � �1RU WRQ �
, UZ LQ � �+ � - � � ������ � �$ I I HF W L YH �S UHG LF W R UV � R I �G L VVRF LD W LRQ � �� � �6KDPH�DQG �JX L O W � � -RX UQD O �R I �& O L Q L FD O �3V\FKR ORJ\ � ��� �� � � � ��� ��� � �� $ V � D �FRQ W U LEX W L RQ � W R � DQ �XQGH UV WDQG LQJ �R I � WKH �SV\FKRG\QDPLFV �R I � G L VVRF LD W L YH �G L VR UGHU V � WK L V � V WXG\ � LQ YHV W L JD WHG �S URQHQHVV � WR �VKDPH �DQG � WR � JX L O W � D V �S UHG LF W R U V �R I � G L VVRF LD W L YH � W HQGHQF LHV � �2QH �KXQGUHG �DQG � WK UHH �$XV W UD O L DQ �XQ L YH U V L W \ � V W XGHQW V �FRPS OH WHG � VH O I � UHSR U W �PHDVX UHV �R I �G L VVRF LD W L Y H � WHQGHQF LHV � �S URQHQHVV � WR � VKDPH �DQG � W R � JX L O W � � JHQGHU � �DQG �DJH � �3 URQHQHVV �W R � VKDPH � � S URQHQHVV � WR �JX L O W � � DQG �DJH �ZHUH � IRXQG � W R � FRQ W U LEX WH �V L JQ L I L F DQ W O \ � WR � W KH �S UHG LF W L RQ �R I � G L VVRF LD W L YH � W HQGHQF LHV � � 7KH �GD WD �S URY LGH � IX U WKH U � VXSSR U W � I R U � WKH �Y L HZ � WKD W � FRPPRQ �D I I HF W L YH �FRQVHTXHQFHV �R I � FK L OGKRRG W UDXPD �PD\ �PHG LD W H �EH WZHHQ � VXFK � W UDXPD �DQG � W KH �GHYH ORSPHQW �R I � D � G L VVRF LD W L YH �FRS LQJ � V W \ O H7K L V � V WXG\ � L QYHV W L JD WHG � WKH �S URQHQHVV � W R � VKDPH �DQG �JX L O W � D V �S UHG L F W R U V �R I �G L VVRF LD W L YH � W HQGHQF LHV � � 7K L V �DVVRF LD W L RQ �ZDV �FRQ I L UPHG � �
-DFRE\ � �0 � � ����� � � � , V � WKH �DQD O \ W L F � V L WXD W LRQ � VKDPH�S URGXF LQJ" �-RXUQD O �R I �$QD O \ W L FD O � 3V\FKR ORJ\ � ��� �� � � ���� ��� � � �7KH �TXHVW LRQ �ZKHWKH U � WKH �DQD O \ W L F � V L WXD W L RQ � L V � VKDPH �SURGXF LQJ �KDV � W R �EH �DQVZH UHG � LQ �DQ �D I I L UPDW L YH �ZD\ � �%X W � L W � L V �R I WHQ �G L I I L F X O W � W R �G L VFH UQ � W R �ZKDW �H [ W HQ W � WK L V � L V �D �TX L W H �QD WX UD O � UHDF W LRQ � WR � W KH ��D U W L I L F L D O � L QHTXD O L W \ � �R I � WKH �DQD O \ W L F � V L WXD W L RQ � L W VH O I � � R I �ZK LFK �SD W L HQ WV � VR �R I W HQ �FRPS OD LQ � � , QGHHG � � L W � L V � D O VR � LQ �PRVW � FDVHV �GXH �W R � W KH �SD W L HQ W 
 V �H [FHVV L YH � VXVFHS W LE L O L W \ � W R � VKDPH �DQG �K L V�KHU �W UDQV IH UHQFH � I HH O LQJV � � <H W � � RQ � WKH �ZKR OH � VKDPH �KDV �DQ �LPSRU WDQ W � S ODFH � LQ � WKH �HFRQRP\ �R I � WKH �SV\FKH � � , W � F DQ �KDYH �D �E ORFN LQJ � � FRXQWH US URGXF W L Y H � LQ I O XHQFH �RQ � WKH �DQD O \V L V � �EX W � WK L V �L V � QR W �QHFHVVDU L O \ � VR � � 6KDPH �FDQ �EH �GH I L QHG �DV �D � � JXD UG LDQ �R I �KXPDQ �G L JQ L W \ � � L Q �D W � O HDV W � WZR � VHQVHV � �:H � UHDF W �Z L W K � VKDPH � L I �
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ZH �D UH �D I U D LG �R I � O RV L QJ �G L JQ L W \ � � L Q � WKH �H\HV �R I � R WKH U V � � �%X W �VKDPH � L V �D O VR �D URXVHG � � D W � EHV W � � L I �ZH �EH W UD\ � RXU � L QQHU �L Q W HJ U L W \ � DQG � W U X WK � �$ O WKRXJK �DQD O \ V WV � VKRX OG �EH �VHQV L W L Y H � W R �W KH L U � SD W LHQ W V 
 � YX OQH UDE L O L W \ � W R � VKDPH � �DYR LG LQJ �XQHFHVVD U\ � DQG �FRXQWH US URGXF W L YH �VKDPLQJ � � WKH\ � V W L O O � QHHG � W R � IDFH � L V VXHV �R I �VKDPH � IR U � WKH � VDNH �R I � WKH � LQG L Y L GXD W L RQ �S URFHVV � � 7K L V �PD\ �U HVX O W � L Q � J UHD WH U � VH O I �D FFHSWDQFH � � LQF OXG LQJ �RQH 
 V � VKDGRZ � � DQG �D � VK L I W �PD\ � WDNH �S ODFH � �ZH �PD\ �EHFRPH � O HVV � IHD U IX O � R I �ZKDW �R WKHU V � WK LQN �R I � XV �DQG �PRUH �FRQFHUQHG � WR �DGKH UH � W R � RXU �RZQ �W UX WK � �
-DPHV � �6 �5 � � ������ � � 7 U HD WPHQW � R I � W KH � VKDPH� LQYR O YHG � L Q � WKH �H [SHU LHQFH �R I � L QFHV W � � ,Q � - � �6FR W W �5XWDQ � � HG � � � � 3 V\FKRWKHUDS\ � I R U �W KH ����� 
 V � � SS � ���� ���� � � �1HZ�<R UN � �*X L O I R UG �3 UHVV �
-HZNHV � �5 � � H W � D O � � ������ � �:K\ �GR QX UVHV �DEXVH �SD W L HQ WV" �5H I O HF W LRQV � I U RP�6RXWK �$ I U L FDQ �REV WH W U L F � VH UY L FHV � � 6RF �6F L �0HG � ��� ��� � � ����� ��� � � � $ O WKRXJK �QX U V LQJ �G L VFRXU VH �XVXD O O \ �HPSKDV L VHV � � FD U L QJ � � �QX UV LQJ �S UDF W L FH � L V �R I W HQ �TX L W H �G L I I H UHQ W �DQG �PD\ �EH �PRUH � V W URQJ O \ � FKDUDF WH U L VHG �E\ �KXPL O LD W LRQ �R I �SD W L HQ WV �DQG �SK\V LFD O � DEXVH � �0DQ\ �R I � WKH �SD W L HQ W V � LQ � W K L V � V WXG\ �U HSR U W � F O LQ L FD O � QHJ O HF W � � YH UED O �DQG �SK\V LFD O �DEXVH � I URP�QX UV LQJ �V W D I I � W KD W �ZDV �D W � W LPHV � U HDF W L YH � � DQG �D W � R WKH U � W LPHV � � U L WXD O L VHG �L Q �QD WX UH � �$ O WKRXJK � W KH\ �H [S OD LQHG �QX U VHV 
 � W U HD WPHQW � R I � W KHP� LQ �W H UPV �R I �D � I HZ � � UR W W RQ �DSS OHV � L Q � WKH �ED U UH O � � � DQD O \ V L V � R I � W KH �GD WD � U HYHD OHG �D �FRPS OH[ � LQ WH US O D\ �R I � F RQFHUQV � L QF OXG LQJ �R U JDQ L VD W L RQD O � L V VXHV � � S UR IHVV L RQD O � LQ VHFXU L W L H V � � SH UFH L YHG �QHHG � WR �DVVHU W � � F RQ W UR O � � R YH U � WKH �HQY L URQPHQ W �DQG � VDQF W LRQ LQJ �R I � WKH �XVH R I � FRH UF L YH �DQG �SXQ L W L Y H �PHDVX UHV � W R �GR � VR � �DQG �DQ �XQGH US LQQ LQJ � L GHR ORJ\ �R I � SD W L HQ W � LQ IH U LR U L W \ � � 7KH � I L QG LQJV �VXJJHV W � W KD W � W KH �QX U VHV �ZH UH �HQJDJHG � L Q �D � FRQW L QXRXV �V W UXJJ O H �W R � DVVHU W � W KH L U � S UR IHVV L RQD O �DQG �PLGG OH �F OD VV � LGHQ W L W \ �DQG � L Q �W KH �S URFHVV �GHS OR\HG � Y L R O HQFH �DJD LQV W � SD W LHQ W V �DV �D �PHDQV �R I �F UHD W L QJ � VRF LD O � G L V W DQFH �DQG �PD LQ WD LQ LQJ � I DQ WDV LHV �R I � L GHQW L W \ �
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DQG �SRZHU � >6R � W KH �VKDPH �EHFDPH � WKH � VKDPH�R I � VRPHRQH �H O VH �W K URXJK �D �S URFHVV � L Q YR O Y LQJ �S UR MHF W L YH � LGHQW L I L FD W LRQ � � 7 � �% L U FKPRUH @ � �
- RKQVRQ � �& �/ � � ����� � � �6KDPH� � W UDXPD� �DQG �HPSDWK\ � � LPSDVVH � W R �FRQQHF W L RQ � � VH O I � L Q � U H OD W L RQ �DQG � W KH � WKH UDSHXW L F � UH OD W LRQVK LS � � D �FDVH � V WXG\ � �'RF WR UD O �' L VVH U WD W L RQ � �&K L FDJR �6FKRR O � R I �3 UR IHVV LRQD O � 3V\ FKR ORJ\ � � �&KURQ LF � W U DXPD�D I IHF W V � RQH 
 V � Y L HZ �R I �W KH �ZR U O G �DQG �R I � RQH 
 V � VH O I � � , Q � GD L O \ O L I H � � W U DQV LHQ W � VKDPH �G L U HF W V �XV � WR � U HFRQQHF W L RQ �Z L W K � R WKH UV � �+RZHYHU � �Z L WK � WKH �FRPS O L FD WHG � U HDF W L YD W LRQ �R I � W U DXPD� �S UR O RQJHG �VKDPH�V L W V �D W �F HQ W U H � V W DJH � �6KDPH �D I I HF W V �RQH 
 V � SH U VRQD O � V WDQGD UGV � � WKH �PHDQ LQJ �RQH � I L QGV �R U � F U HD WHV �R I � W KH �ZR U O G � � L W � D I I HF W V �KRZ DQG �W R �ZKRP�YD U L RXV �EHKDY LRXU V � DQG �EH O LH I V � D UH �D W W U LEX WHG � � L W � D O WH U V �RQH 
 V � VHQVH �R I � VH O I � � 7 KH UH � L V � D � FDVH � V WXG\ � W KD W � U H I OHF W V � WK L V �DX WKR U 
 V �ZR UN �Z L W K � D �F O L HQ W � RYH U �DQ �H[ WHQV L YH � W LPH �SH U LRG � �0D MR U �I RF L � L Q YR O YHG � WKH � LPSDF W � R I � U HFX U U LQJ � W U DXPD�RQ � W KH �F O L HQ W 
 V �VHQVH �R I � VH O I � � R U � KH U � FDSDF L W \ � WR � L Q L W L D WH � VH O I � HQKDQF LQJ � � JRD O �G L U HF WHG �DF W L Y L W \ � � DQG �RQ � WKH �TXD O L W \ �R I �KH U � L Q W H USHU VRQD O �U H OD W LRQVK LSV � � $GG L W L RQD O O \ � � WKH � LPSDF W �R I � S UR ORQJHG � VKDPH � �ZK LFK �FRQW U L EX WHG � W R �KH U � LQ WHQVH � U H O D W LRQD O � G L VFRQQHF W LRQ �DQG �L QK LE L W HG �KHU � F UHD W L YH �DE L O L W \ � W R � F UHD WH �D �QHZ �PHDQ LQJ � IR U � KH U �O L I H � � L V � DGG UHVVHG � � 7KH � O L W H UD WX UH � UHY LHZ � I R U � W K L V �ZRUN � L QF OXGHV �DQ �H [DPLQD W LRQ �R I � W KH � W KHRUH W L FD O �XQGHUS LQQ LQJV �R I � W KH UDS\ �DQG �W KH � W KH UDSHXW L F � S URFHVV � L W VH O I � � D V �ZH O O � D V � F O L Q L FD O � S UDF W L F H � OR UH �FRQFHUQ LQJ �ZKDW � F O L Q L F L DQV �DF WXD O O \ �GR � L Q �D � VHVV L RQ �Z L W K � D �F O L HQ W � � 7K LV � SDSHU �Z L O O � DGGUHVV � VHYHUD O � D UHDV � U H O HYDQ W � WR � W KH �F O L HQ W 
 V �K L V WR U \ � �D � � � D W W DFKPHQW � O L W H UD WX UH �Z L WK � U HJDUG � W R �HD U O \ �O L I H � D W W DFKPHQWV� W U DQV L W L RQV� O RVVHV � �E � � � W UDXPD � O L W H UD WX UH � �SD U W L FX OD U O \ � VH[XD O � DEXVH �DQG � L W V � O RQJ � W H UP �VHTXH ODH � � LQF O XG LQJ �D �GH I LQ L W L RQ �R I �376' �DQG �ER UGHU O L QH �SH U VRQD O L W \ � G L VR UGHU � �DQG �F � � � W KH �FRQVW UXF W � R I � VKDPH �DV � L W � L V �XVHG � WR �GHVF U L EH �D I IHF W � DQG �H [SHU LHQFH � � 7KH �FDVH � V WXG\ �DGGUHVVHV � WKH � IR O O RZ LQJ �TXHV W L RQV � �+RZ �GRHV �D �PXWXD O O \ �HPSD WK LF � UH OD W LRQVK LS �D I IHF W � RQH 
V � VHQVH �
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R I � VH O I" �+RZ�GRHV �VKDPH � LPSHGH � VH O I � GHYH ORSPHQW" �:KD W � L V � W KH �U R O H � R I � VKDPH � L Q � W UDXPD" �+RZ �GRHV �D �PXWXD O O \ �HPSDWK LF �U H OD W LRQVK LS � IDF L O L W D WH �KHD O L QJ � I URP� W UDXPD" � �
.D IND � � ( � � ����� � � �2Q � W KH �GHYH ORSPHQ W � R I � W KH �H [SHU LHQFH �R I �PHQWD O � VH O I � � WKH �ERG L O \ � VH O I � � DQG � VH O I � FRQVF L RXVQHVV � �3V\FKRDQD O \ W L F �6 WXG\ �R I � WKH �&K L OG � ��� � ���� ��� �
.DVVHEDXP� �' �* � � DQG �&XW O H U � � ( �5 � � ����� � � �2Q � W KH �FX O W X UH � R I �V W XGHQ W � DEXVH � L Q �PHG LFD O � VFKRR O � �$FDG �0HG � ��� ��� � � ����� ��� � �� 7KH �DEXVH �R I � V WXGHQ WV � L V � L QJ UD LQHG � LQ �PHG L FD O � HGXFD W LRQ � � 7KH �DXWKR U V �GHVF U LEH � WKH �S UR I L O H V �R I � V W XGHQ W �DEXVH � �DQG � I RFXV �RQ �W KH �PRUH �FRPPRQ � IR UPV �R I � UHSRU W HG �P LV W U HD WPHQ W � � SXE O L F �EH O L W W O HPHQ W � DQG �KXPL O LD W L RQ � � W KD W �DSSHDU � WR �EH �P LVJX LGHG �D W WHPSWV � W R � UH LQ IR U FH � O HD UQ LQJ � � 7K L V � L V � O L NH O \ � WR � S URGXFH �D �� W UDQVJHQH UD W LRQD O � O HJDF\ � � WKD W � O HDGV � WR � I X WX UH �P LV W U HD WPHQW �R I �R WKHU V � �
.D W ] � �3 � � ����� � � � 7KH �SV\FKR WKHUDSHXW L F � W U HD WPHQ W � R I � VX L F LGD O �DGR OHVFHQW V � �$GR OHVF �3V\FK LD W U \ � ��� � ���� ��� � � �7KH � WKHUDSHXW L F �ZR UN �Z L WK �D � VX L F LGD O � DGR OHVFHQW �EHJ LQV �Z L WK � W KH � WKHUDS LV W 
 V �U HFRJQ L W L RQ � W KD W � WKH UH �D UH �D �PX O W L W XGH �R I � FDXVHV � IR U � VX LF LGD O �EHKDY LR U �DQG � W KD W � W KH � U L VN �R I � D � VH U L RXV � VX LF LGH �D W WHPSW � O L H V � L Q �W KH �SD W LHQ W 
 V � IHH O LQJ �R I � GHVSHUD W L RQ �DERXW � K L V � V L W XD W L RQ � � W KH �I HH O LQJ � WKD W � KH � I DFHV � L Q WR O H UDE O H �SD LQ �GXH � WR � VKDPH �R UHPED U UDVVPHQ W � �GHJ UDGDW L RQ � � JX L O W � R U � O R VV � � 7KH �SD W L HQ W � FDQ �QR W �DVVHVV �ZKHWKH U � K L V � Y L HZ �R I �K L V � V L WXD W LRQ � L V � UHD O L V W L F �R U �QR W � � DQG �KH � L V � XQDE OH � W R � FRQFH LYH �R I �D O W H UQD W L YH �VR OX W LRQV � � 7KH � WKH UDS L V W �PXV W � W K URZ� WKH �SD W L HQ W � D � O L I H O L QH � W R � J L YH �K LP �KRSH �R I � HVFDS LQJ �I URP�K L V �EH O LH I � WKD W �KH � L V � W UDSSHG � L Q �D �ZR U O G � R I �XQHQG LQJ �SD LQ � �7KD W � O L I H O LQH �PD\ �EH �DQ �DF W L YH � L Q WH UYHQ W L RQ � LQ � W KH � O L I H � R I � D �SD W L HQ W � � U HD O L W \ � W HV W LQJ �R I � W KH �SD W LHQ W 
 V � SH UFHSW LRQV � W KD W � KH � L V �W UDSSHG � �R U � ER WK � � 7KH �FKR LFH �R I � L Q W H U YHQ W LRQV � L V � EDVHG �RQ �DQ �H [S OR UD W LRQ �R I � W KH �SV\FKRG\QDPLF �DQG �SV\FKRSDWKR ORJ LFD O �
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FRQVWH O OD W L RQV � WKD W � KDYH �FDXVHG � WKH �SD W L HQ W � W R � IHH O � VR � W U DSSHG � �3D W LHQ W V � � L Q � WKH L U � DQJX L VK � �Z L O O � U H VR U W � W R � H [ W U HPHV �R I � F RHU F LRQ �DQG �PDQ LSX OD W LRQ � � W KH � W KH UDS L V W �PXV W � EH �DE OH � W R � W R O H UD WH �DQG �ZR UN �Z L WK � WKHVH �EHKDY LR U V � � 7KH � WKHUDS L V W �PXV W �PD LQ WD L Q �K L V �EH O LH I � WKD W � KH �FDQ � I L QG �ZD\V � W R �KH OS � WKH �SD W LHQ W � �ZK L O H �DFFHSW LQJ � WKH �SRVV LE L O L W \ � W KD W � VRPH�GD\ �KH �P LJK W � I D L O � �+H �FDQ �VXFFHHG �RQ O \ � L I � KH � L V � S UHSD UHG � W R � ID L O � �0HHNV � ������ � VXPPHG�XS �K L V � D U W L F OH �RQ � VX LF LGD O � DGR OHVFHQWV � L Q � W KH � I R O O RZ LQJ �ZD\ � �6XFFHVV � LQ � W KH � WKHUDS\ � R I � W KHVH � \RXQJV WH U V �GRHV �QR W �GHSHQG �RQ �E U L O O L DQ W � L QV L JK W V �DV �PXFK �DV �RQ �SHU V L V W HQFH � � SD W L HQFH � �DQG �D �VXV WD LQHG �KRSH � I R U � WKH � IX WX UH � � 7KH � W UHD WPHQ W �S URFHVV �PD\ �EHFRPH�D �GHPRQVW UD WHG �S URR I � W KD W � W KH � W KH UDS L V W � FDQ � V WDQG � W R �I HH O � WKH �SD W L HQ W 
 V � IHH O L QJV �DQG � O L Y H � WKH �SD W L HQ W 
 V � SD LQ IX O �H [ L V W HQFH � �Z L WKRX W �J L Y L QJ �XS �RQ � O L I H � R U � WKH �SD W L HQ W � �
.DX IPDQ � �* � � ����� � � �6KDPH� �7KH �3RZH U � R I �&D U LQJ � �&DPEU LGJH � �0$ � �6FKHQNPDQ �3XE O L VK LQJ �&RPSDQ\ �.DX IPDQ � �* � � ����� � � � 7KH �3V\FKR ORJ\ � R I �6KDPH� �7KHR U\ �DQG �7 UHD WPHQW �R I �6KDPH �EDVHG �6\QG URPHV � �1HZ �<RUN � �1< � �6S U L QJH U �3XE O L VK LQJ �&RPSDQ\ �
.H O WQHU � �' � �DQG �%XVZH O O � � % �1 � � ������ � � (PED U UDVVPHQW � � L W V �G L V W L QF W � I R UP �DQG �DSSHDVHPHQW � I XQF W LRQV � �3V\FKR O �%X O O � ���� �� � � ���� ��� �
.HVV O H U � �% �/ � � DQG �% LHVFKNH � . � - � � ����� � � �$ � U H W U RVSHF W L YH �DQD O \ V L V �R I � VKDPH � � G L VVRF LD W L RQ � � DQG �DGX O W � Y L F W LP L ]D W LRQ � L Q �VX U Y L YR U V �R I � FK L OGKRRG � VH[XD O � DEXVH � � -RXUQD O �R I �&RXQVH O O L QJ �3V\FKR ORJ\ � ��� �� � � � ��� ���� � � �6 WXG\ � IRXQG �DQ �DVVRF LD W LRQ �EH WZHHQ �FK L OGKRRG � VH[XD O �DEXVH �DQG �Y L F W LP L ]D W L RQ �DV �DQ �DGX O W � �6KDPH�ZDV � I RXQG � W R �EH �D � V LJQ L I L FDQ W � S UHG LF WR U �R I � Y L F W LP L ]D W L RQ �DV �DQ �DGX O W �ZKHUHDV �G LVVRF LD W L RQ �G LG �QR W � S UHG LF W �DGX O W �Y L F W LP L ]D W L RQ � �
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. L O ER UQH � �% � � ������ � �2 I �& UHD WX UHV �/D UJH �DQG �6PD O O � � V L ]H � DQ[ LH W \ � �SV \FK LF � V L ]H � � VKDPH � �DQG � WKH �DQD O \ W L F � V L W XD W LRQ � �3V\FKRDQD O \ W L F �4XDU W H U O \ � ��� �� � � ���� ��� �

. L O ER UQH � �% � � ������ � �:KHQ � W UDXPD �V W U L NHV � W KH � VRX O � � VKDPH � �VS O L W W LQJ � �DQG �SV\FK LF �SD LQ � �$PHU L FDQ � -RX UQD O �R I �3V\FKRDQD O \ V L V � ��� �� � � ���� ���� �

. LQV WRQ � �: � � ������ � �$ � WKHR UH W L FD O �&RQWH[ W � IR U � VKDPH� �, Q W H UQD W L RQD O � -RXUQD O � R I �SV\FKRDQD O \V L V � ��� � ���� ���� �

. ODDVVHQ � � - � � $ � � ����� � � � 7KH �7D LQ W � R I �6KDPH � � )D L O X UH � �6H O I �' L V W U HVV � �DQG �0RUD O �* URZWK � � -RXUQD O � R I �6RF LD O �3K L OR VRSK\ � � YR O � ��� � � QR � �� � � SS � ���� ���� �

. OHHPDQ� � - � �$ � � ����� � � � 7KH �SHHN �D �ERR � JDPH � � $ � HYR OX W L RQ �DQG �DVVRF LD WHG �EHKDY LR U � � H VSHF LD O O \ � E \H �E\H �DQG � VKDPH �H[S UHVV L RQ � �GXU L QJ � W KH �VHFRQG � \HDU � � - �$P�$FDG �&K L OG �3V\FK LD W U \ � ��� �� � � �� ��� �

.RKXW � �+ � � ����� � � � 7KH �$QD O \ V L V �R I � WKH �6H O I � �1HZ�<R UN � �, Q W H UQD W L RQD O �8Q L YH U V L W L H V �3 UHVV �

. U L V � �$ �2 � � ����� � � �+H OS LQJ �SD W L HQ WV �E\ �DQD O \ ] LQJ � VH O I � F U L W L F L VP � � - �$P�3V\FKRDQD O �$ VVRF � ��� �� � � ���� ��� � � �7K L V � SDSHU � L V � DGGUHVVHG �W R �SD W L HQ W V 
 �QHHG � IR U � KH OS �Z L W K �SXQ L W L Y H �VH O I � F U L W L F D O �D W W L W XGHV � �6XFK �KH OS �KDV �QR W �D OZD\V �EHHQ � VX I I L F L HQ W O \ � S URY LGHG �E\ �SV\FKRDQD O \ V W V � �RZ LQJ � W R � DQ �XQ UHFRJQ L VHG � ID L O X UH � R I �QHXW UD O L W \ � �+ L V W R U L FD O O \ � � D � J UDGXD O � RYHUHPSKDV L V � RQ � W KH �FRQFHSW �R I �DQ �XQFRQVF LRXV �VHQVH �R I � JX L O W �KDV �DF WHG �DV �D �ED U U L H U � WR � W KH �DSS UHF LD W LRQ �R I � VKDPH� �$Q �D O W H UQD W L YH �FRQFHSW � � SXQ L W L YH �XQFRQVF LRXV �VH O I � F U L W L F L VP� �ZK LFK � V WDQGV � L Q � FRQ W UDV W � W R �FRQVW UXF W L YH � VH O I � F U L W L F L VP�DQG � L V � FRPPRQ� WR � WKH �SD LQ IX O �D I I HF W V �R I � JX L O W � � VKDPH � � KXPL O L D W L RQ � �DQG �GHSUHVV L RQ � � FDQ � IDF L O L W D WH �
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KH OS IX O �DQD O \ W L F � W UHD WPHQ W � �.RKXW 
 V � FRQW U L EX W LRQV �D UH �H [DPLQHG � �
/DQVN\ � �0 �5 � � ����� � � �6KDPH� � FRQWHPSR UD U \ � SV\FKRDQD O \ W L F �SH U VSHF W L YHV � � -RX UQD O �$P�$FDG �3V\FKRDQD O � � �� �� � � ���� ��� �
/DQVN\ � �0 �5 � � ����� � � �6KDPH�DQG � VX LF LGH � L Q �6RSKRF OHV 
 �$ M D [ � �3 V\FKRDQD O \ W L F �4XD U W H U O \ � ��� �� � � ���� ��� �
/DQVN\ � �0 �5 � � ����� � � �3RV W W UDXPDW L F �Q L JK WPDUHV � �D �SV\FKRDQD O \ W L F � UHFRQV LGH UD W LRQ � � 3V\ FKRDQD O \ V L V �DQG �&RQWHPSRUD U \ �7KRXJKW � ��� �� � � ���� ���� � � �7K L V �SDSH U � UHSR U W V �RQ �D �� � \HD U � V WXG\ � R I � SRV W W U DXPDW L F � Q L JK WPDUHV � L Q � DQ � L QSD W LHQ W �SV\FK LD W U L F � SRSX OD W LRQ � � , Q �H YH U \ � FDVH � � W KH �SD W LHQ W 
 V � DFFRXQW �R I �W KH �Q L JK WPDUH � VFHQD U LR �G L I IH UHG � V LJQ L I L F DQW O \ � I URP� WKD W �SH U VRQ 
 V �DFFRXQ W � R I � WKH � W U DXPD� �EX W � WKH �G L VF UHSDQF\ �ZDV �NHSW � I URP�FRQVF LRXVQHVV �E\ � VHFRQGD U\ � UH Y L V LRQ � � 7KHVH �SRV W W U DXPDW L F �Q L JK WPDUHV �ZHUH � LQV W L JD WHG �E\ � VKDPH �DQG � I UDJPHQWD W LRQ � L Q � WKH �GD\ �S UHFHG LQJ � WKH �G UHDP� �3V\FKRDQD O \ W L FD O O \ � L Q IR UPHG �W UHD WPHQW �R I � W UDXPD �SD W LHQ W V � VKRX OG �FRQV LGH U � VKDPH�FRQ I O L F W V �U H OD W HG � WR � W KH �G L VR UJDQ L VHG �SRV W W U DXPDW L F � V WD W H �DV �ZH O O � D V � W KH �FRQ I O L F W V � L Q � W KH �PDQ L IHV W � FRQWHQ W � R I � WKH �Q LJK WPDUH � �
/DQVN\ � �0 �5 � �DQG �0RU U L VRQ � �$ �3 � � ����� � � �1HZ�3H U VSHF W L YHV �RQ �6KDPH� �$QD O \ W L F �3 UHVV �
/DQVN\ � �0 � �5 � � ����� � � �6KDPH�G\QDPLF V � L Q � W KH �SV\FKRWKH UDS\ �R I �W KH �SD W LHQ W �Z L WK �376' � �D � Y LHZSR LQ W � � - � $P �$FDG �3V\FKRDQD O � ��� �� � � ���� ��� �
/DR U � �1 � � ����� � � � 3V\FKRDQD O \ V L V �Z L W KRXW � VKDPH � � , V U � - �3V\FK LD W U \ �5H OD W �6F L � ��� �� � � ���� ��� �
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/D[ � �5 � � ) � � ����� � � �$ � YD U L D W LRQ �RQ �) UHXG 
 V � W KHPH� LQ � �$ � FK L O G � L V �EH LQJ �EHD WHQ� � �PRWKH U 
 V UR O H � � VRPH � LPS O L FD W LRQV � IR U � VXSH UHJR �GHYH ORSPHQW � L Q �ZRPHQ � � - �$P�3V\FKRDQD O �$ VVRF � ��� �� � � ���� ��� � ��& O L Q L FD O �PDWH U LD O � L V � S UHVHQ WHG � OHDG LQJ � W R � D �G L VFXVV LRQ �R I �EHD W L QJ � I DQ WDV L HV �ZK LFK �YD U LHV � I URP�) UHXG 
 V �PRGH O � �$QD O \ V L V �VKRZV � W KD W � W KH � I DQ WDV L HG � UR OH � J L U O V � D VV L JQ � W R �PRWKH U �DV � W KH �SXQ L VKHU � L Q � WKH �RHG LSD O �G UDPD� L V � HTX L YD OHQ W � W R � W KH � I DQ WDV LHG �U R O H �ER\V �DVF U LEH � WR � I D WKH U � DV �FDV W UD WR U � � )R U �ER WK �VH[HV � �FDV W UD W L RQ �DQ[ L H W \ � VSX U V � WKH � LQ WH UQD O L ]D W LRQ �R I � SD UHQWD O �S URK LE L W L RQV � � WKH � UHS UHVV LRQ �R I �RHG LSD O �Z L VKHV � �DQG � WKH �VXEVHTXHQW � V W UXF WX UD O L ]D W L RQ �R I � WKH �VXSHUHJR � �0RWKH U �HV WDE O L VKHV � WKH � �RHG LSD O � O DZ � � IR U � W KH � J L U O � DQD ORJRXV O \ � WR �I D WKH U 
 V �GR LQJ � W KH �VDPH� IR U � W KH �ER\ � � 7KH � U R O H � W KD W � VXFK �I DQ WDV LHV �S OD\ � L Q � WKH � I R UPD W LRQ �R I � W KH � IHPD OH � VXSHUHJR � L V �H [DPLQHG � �
/D]D UH � �$ � � ������ � �6KDPH�DQG �KXPL O LD W L RQ � L Q � WKH �PHG LFD O �HQFRXQWH U � � $ UFK � ,Q W H UQ �0HG � ���� �� � � ����� �� � � �3D W LHQ W V �D UH �D W �K L JK � U L VN � IR U � H [SH U L HQF LQJ � VKDPH �DQG �KXPL O LD W L RQ � L Q � DQ\ �PHG LFD O �HQFRXQWH U � � 7K L V � L V �EHFDXVH �ZH �FRPPRQ O\ � SH U FH L YH �G L VHDVHV �DV �GH IHF WV � � L QDGHTXDF LHV � � R U � VKRU WFRPLQJV � �ZK L O H � W KH �Y L V L W � W R � WKH �KRVS L WD O � DQG �GRF WR U � U HTX L UHV �SV\FKR ORJ LFD O �DQG �SK\V LFD O � H [SRVXUH �3D W LHQ W V � UHVSRQG � WR � W KH � VX I I H U LQJ �R I � VKDPH �DQG �KXPL O L D W LRQ �E\ � DYR LG LQJ � W KH �GRF WR U � �Z L WKR OG LQJ � L Q IR UPDW L RQ � �F RPS OD LQ LQJ � � DQG � VX LQJ � �'RF WR U V �PD\ �D O VR �H [SHU LHQFH � VKDPH�DQG �KXPL O L D W LRQ � LQ �PHG LFD O �HQFRXQWH UV � UHVX O W L QJ � L Q � WKH L U �F RXQWH UKXPL O LD W LRQ �R I � SD W L HQ W V �DQG �G L VVD W L V I DF W L RQ �Z L WK �PHG LFD O �S UDF W L FH � �$ �KH L JK WHQHG �DZDUHQHVV �R I � W KHVH � L V VXHV �FDQ �KH OS �PHG LFD O � S UDF W L W L RQH U V �G LP LQ L VK � WKH � VKDPH �H[SHU LHQFH � LQ � W KH L U �SD W L HQ WV �DQ � L Q � W KHPVH OYHV � � 7ZH OYH � F O L Q L FD O � V W UD WHJ L HV � I R U � W KH �PDQDJHPHQW � R I � VKDPH�DQG �KXPL O LD W LRQ � L Q � SD W L HQ W V � D UH �G L VFXVVHG � �
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/HD U � � 7 � ( � � ����� � � �6 L O YH U � O L Q LQJV � R I � VKDPH�F ORXGV � �* URXS �$QD O \ V L V � ��� � ��� ��� �
/HD U � � 7 � ( � � ����� � � �6KDPHIX O �HQFRXQWH U V � �D O L HQD W LRQ � �DQG �KHD O L QJ � UHV W L W X W LRQ � L Q � W KH � J URXS � �* URXS �$QD O \ V L V � ��� � ���� ���� �
/HH � �5 � � DQG �:KHH OH U � �* � � ����� � � � 7KH �9R LFH �R I �6KDPH � �6 L O HQFH �DQG �&RQQHF W LRQ � LQ �3V\FKR WKHUDS\ � � -RVVH\ �%DVV �
/H L WK � �.DUHQ �3 � �DQG �%DXPH LV WH U � �5R\ �) � � ����� � � � �(PSDWK\ � �6KDPH� �*X L O W � � DQG �1DU UD W L YHV � R I � , Q W H USH U VRQD O �&RQI O L F W V � �*X L O W �3 URQH �3HRS OH �$ UH �%H W W H U �D W �3H U VSHF W L YH �7DN LQJ � � � - RX UQD O �R I �3H U VRQD O L W \ ��� � �� � ��� �
/HVVH � �6 � � ����� � � �0RU WD O L W \ � � VKDPH� �DQG � VF L HQ W L I L F �R U JDQ L ]D W LRQV � �$P�- �3V\FKRWKH U � ��� � �� � � �
/HV WH U � �' � � ����� � � � 7KH �DVVRF LD W LRQ �R I � VKDPH�DQG �JX L O W �Z L WK �VX LF LGD O L W \ � � - �6RF �3V\FKR O � � ��� �� � � ���� �� �
/HY LQ � �6 � � ������ � � 6RPH�PHWDSK\V LFD O � F RQV LGHUD W L RQV �RQ � W KH �G L I IH UHQ W LD W LRQV �EH WZHHQ � VKDPH�DQG �JX L O W � � , Q W H UQD W LRQD O � -RX UQD O �R I � 3V\FKRDQD O \ V L V � � �� � ���� ���� �
/HY LQ � �6 � � ������ � � 7KH �SV\FKRDQD O \ V L V �R I � VKDPH� � , Q W H UQD W L RQD O �-RXUQD O �R I �3V\FKRDQD O \V L V � ��� � ���� ���� �
/HZL V � �+ �% � � ����� � � � 7KH � U R O H � R I � VKDPH � LQ � V\PSWRP� IR UPD W L RQ � �+ L O O VGD OH � �1 � - � � � / � �( U OEDXP�$VVRF LD WHV �
/HZL V � �+ �% � � ����� � � �6KDPH�DQG �*X L O W � L Q �1HX URV L V � �1HZ�<R UN � �, Q W H UQD W L RQD O �8Q L YH U V L W \ � 3 UHVV �
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/HZLV � �+ �% � � ����� � � �6KDPH� �5HS UHVV LRQ � �) LH OG �'HSHQGHQFH � � DQG �3V\FKRSDWKR ORJ\ � � ,Q � � - � / � �6 LQJH U � �5HSUHVV L RQ �DQG �' LVVRF LD W LRQ � �LPS O L FD W L RQV � I R U � SH U VRQD O L W \ � WKHR U\ � � SV \FKRSD WKR ORJ\ � �DQG �KHD O W K � �8Q L YH UV L W \ �R I �&K LFDJR �3 UHVV �
/HZL V � �0 � � ����� � � �6KDPH� �7KH �( [SRVHG �6H O I � �1HZ �<RUN � � 7KH �) UHH �3 UHVV �
/RZHQ IH OG � �+ � � ����� � � �1R WHV �RQ � VKDPH OHVVQHVV � � 3V\FKRDQD O �4 � ��� �� � � ��� ��� � � �7KH �H I I HF W � R I � W KH �GHF O LQH �R I � W KH � VHQVH �R I � VKDPH �RQ � WKH � L QG L Y L GXD O �DQG �RQ � VRF L H W \ � L V � G L VFXVVHG � � , W � L V � SRV WX O D WHG �W KD W �ZKHQ � W KH �H O HPHQW �R I � VKDPH� L V � FKDQJHG � L Q � UH OD W LRQ � W R �L QV W LQF WXD O �G U L YHV � � W KH � O D W H U �SRZH U � R I � VKDPH � L Q �S UHVHU Y LQJ �VRF LD O � F RKHV LRQ � L V �ZHDNHQHG � �DQG �D � UHJ UHVV L RQ � LQ � VRPH�LPSRU WDQ W � IXQF W LRQV �R I � W KH �HJR � U HVX O W V � �
/RZU\ � � ( �5 � � ����� � � � 7KH UV L W HV � �D � V WXG\ � L Q � FRPLF � VKDPH� �*DU ODQG �
/XWZDN � �1 � �DQG �)H U UD U L � � - �5 � � ����� � � �0RUD O �D I I HF W �DQG �FRJQ L W L Y H �S URFHVVHV � �G L I IH UHQ W L D W LQJ � VKDPH� I U RP�JX L O W � DPRQJ �PHQ �DQG �ZRPHQ� �3HU VRQD O L W \ �DQG � , QG L Y L GXD O �' L I I H UHQFHV � ��� �� � � ���� ���� �
/XWZDN � �1 � �DQG �)H U UD U L � � - �5 � � ����� � � �8QGHUV WDQG LQJ � VKDPH � L Q �DGX O W V � � UH W URVSHF W L YH �SH UFHSW LRQV �R I �SD UHQWD O �ERQG LQJ �GX U LQJ �FK L OGKRRG � � -RXUQD O � R I �1HU YRXV �DQG �0HQ WD O �' LVHDVH � ���� ��� � � ���� �� � � � 7KH �DVVRF LD W L RQ �EH WZHHQ �SHUFHSW L RQV �R I � SD UHQ WD O �ERQG LQJ � V W \ OH �GXU LQJ �FK L O GKRRG �DQG �PRUD O � D I IHF W �R I � VKDPH�D W �\RXQJ �DGX O W KRRG �ZH UH �H [DPLQHG �Z L W K ���� �ZRPHQ �DQG ���� �PHQ��PHDQ �DJH � >�� � 6'@ � ��� �� ��� � � �� � \HD U V � R O G � � � 6KDPH �D I I HF W �ZDV �V L JQ L I L F DQ W O \ �SRV L W L Y H O \ � UH OD WHG � WR � I HD U �R I � QHJD W L YH � HYD OXD W L RQ �E\ �R WKHU V �DQG �VRF LD O �D YR LGDQFH � �DQG �QHJD W L YH O \ � U H O D WHG � WR � U HFD O O HG �SD UHQWD O � FD UH � L Q � RQH 
 V � FK L OGKRRG � �0X O W L S OH � U HJ UHVV LRQ �DQD O \VHVLQG LFD WHG � W KD W �PD WH UQD O � S UR WHF W L YHQHVV � � SD WH UQD O � FD UH � � I HD U � R I �QHJD W L YH �VRF L D O �H YD OXD W LRQ � �DQG � VRF LD O � DYR LGDQFH �ZH UH �
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V L JQ L I L F DQ W � S UHG LF WR U V � R I � VKDPH � � H[S OD LQ LQJ �����R I � WKH �YD U LDQFH � �5HVX O W V � VXSSRU W � RE M HF W � U H OD W L RQV � WKHR U\ � �ZK LFK � V WD WHV �W KD W � VKDPH � L V �D �PRUD O � D I IHF W �D VVRF LD WHG �Z L W K � VRF L D O �H YD OXD W L RQ �DSS UHKHQV LRQ �DQG �PD\ �KDYH �GHYH ORSPHQWD O � LPS O L FD W L RQV � IR U �RQH 
 V � SD UHQWD O � UH OD W LRQV � �
/X WZDN � �1 � �H W �D O � � ������ � � 6KDPH � � JX L O W � DQG � LGHQ W L W \ � L Q �PHQ �DQG �ZRPHQ� � WKH � UR OH �R I � L GHQW L W \ � R U L HQ WD W L RQ �DQG �S URFHVV LQJ � V W \ OH � L Q �PR UD O � D I IHF W V � � 3H UVRQD O L W \ � DQG � ,QG L Y LGXD O �' L I I H UHQFHV � ��� �� � � ����� ����� �
/XWZDN � �1 � � ����� � � � 6KDPH � �:RPHQ � � DQG �*URXS �3V\FKRWKH UDS\ � �* URXS � ��� �� � � ���� ����
/\QG � �+ � � ����� � � �6KDPH �DQG � W KH �6HDUFK � IR U � ,GHQW L W \ � �1HZ �<R UN � �6F L HQFH �(G L W L RQ �
/\QG � �+ �0 � � ����� � � � 7KH �QD WX UH �R I � VKDPH � � , Q �+ � �0RU U L V V � �*X L O W �DQG �6KDPH� �:DGVZR U WK �3XE O L VK LQJ �
/\QG � �+ � � ����� � � �2Q �6KDPH �DQG � WKH �6HDUFK � IR U � ,GHQW L W \ � �1HZ�<RUN � �+D UFRXU W � �% UDFH �DQG �:RU O G �
0F'RQDJK � �& � � ����� � � � 6KDPH�DQG �ERG\ � LPDJH � �0 �(G � �' L VVHU WD W LRQ � �8Q L YH U V L W \ � R I �1R W W L QJKDP�
0F'RXJD O � � - � � ����� � � �3 OHD � IR U � D �0HDVX UH �R I �$EQRUPD O L W \ � �1HZ�<RUN � � ,Q WH UQD W L RQD O �8Q LYH U V L W \ � 3 UHVV �
0DFGRQD OG � � - � � �0RU O H\ � � , � � ����� � � � 6KDPH�DQG �QRQ �G L VF ORVXUH � �D �V WXG\ �R I � W KH �HPRW LRQD O � L VR OD W LRQ �R I � SHRS OH � U H IH U U HG � I R U �SV\FKRWKH UDS\ � �% U � - �0HG �3V\FKR O � ��� �� � � �� ��� � � �7K L U W \ � IRX U �SHRS OH � UH IH U U HG � W R �DQ �1+6 �SV\FKR WKHUDS\ �GHSD U WPHQW �ZHUH �J L YHQ �D �PRG L I L HG � IR UP�R I �2D W OH\ �DQG �'XQFDQ 
 V � ����� � �HPR W L RQ �
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G LD U \ �ZK LFK � LQF OXGHG �TXHVW L RQV �DERXW �ZKHWKH U � HDFK � UHFR UGHG �HPRW LRQ �KDG �EHHQ �VXEVHTXHQW O \ � G L VF ORVHG � WR �DQ\RQH � � IR U �H [DPSOH �D �SD U WQH U � � I U L HQG �R U � S UR IHVV LRQD O � � �2QH �ZHHN � OD WH U � W KH �G LD U L H V �ZHUH �FR O OHF WHG �DQG �SDU W L F L SDQW V � L Q W H U Y L HZHG � � , Q WH U Y L HZV �I RFXVHG � � DPRQJ �R WKH U � W K LQJV � � RQ � UHDVRQV � IR U � QRQG L VF ORVX UH �R I �U HFRUGHG �HPRW L RQD O � H[SHU LHQFHV �DQG � W KH � U H O D W L RQVK LS �EH WZHHQ �VKDPH �DQG �QRQ �G L VF ORVXUH � � 7KH � UHVX O W V � L QG LFD WHG � WKD W � D �PD MR U L W \ �R I � WKH �HPR W L RQD O � L QF L GHQW V � UHFR UGHG � L Q � W KH �G LD U LH V �ZH UH �QR W �G L VF O RVHG � ����� � � 7K L V � UHVX O W � FRQW UDV W V �Z L W K � V WXG LHV �RQ �QRQ �F O L Q L FD O � VDPS OHV � L Q �ZK L FK �RQ O \ �DSS UR[ LPD WH O \ ���� �R I �H YHU\GD\ �HPR W LRQV �D UH � NHS W � VHF UH W � 4XD O L W D W L YH �DQD O \ V L V � R I � W KH �L Q WH U Y L HZ�GD WD � UHYHD OHG � W KD W � SD U W L F L SDQW V �DSSHDUHG � W R �EH �KDE L WXD O � QRQ �G L VF ORVHU V �R I � HPRW LRQD O � DQG �SHU VRQD O �H [SH U L HQFHV �DQG � W KD W � QRQ �G L VF ORVXUH �ZDV � UH OD WHG � W R � W KH �DQ W L F L SD W L RQ �R I �QHJD W L YH � L Q W H USH U VRQD O � U HVSRQVHV � WR �G L VF O RVX UH � � L Q � SD U W L FX OD U �O DEH O O L QJ �DQG � M XGJ LQJ � U HVSRQVHV � � L Q � DGG L W L RQ � WR �PRUH � VH O I �F U L W L FD O � IDF WR U V � L QF OXG LQJ � VKDPH � � , W � L V � VXJJHVWHG � WKD W � WKHVH �U HVX O W V �DGG � WR � WKH �H [ L V W LQJ � O L W H UD WX UH �RQ � VKDPH�E\ � L O O X V W U D W LQJ �W KH � L Q WH USHU VRQD O �H I IHF W V �R I � VKDPH� LQ � D � F O L Q L FD O � VDPSOH � �
0F'RZH O O � �1 �$ � � ����� � � �. LQVK LS �DQG � W KH �FRQFHSW � R I � VKDPH � L Q �D �1HZ�*X LQHD �Y L O O D JH � �3K' �7KHV L V � �&R UQH O O �8Q L YH UV L W \ � �$ O VR �KH OG �E\ �'XUKDP�8Q LYH U V L W \ � �8. �
0F)D U O DQG � �% � � ����� � � � 6KDPH�DQG �%RG\ � ,PDJH � � FX O WX UH �DQG � WKH �FRPSX OV L YH � HD WH U � �'HH U I LH OG �%HDFK � �) O D � � �+HD O WK&RPPXQLFD W LRQV �
0DU W L Q � �'DQ LH O �' � � ������ � �2 UJDQ L ]D W LRQD O �$SSURDFKHV � W R �6KDPH� �$ YRZD O � �0DQDJHPHQW � �DQG �&RQWHV WD W LRQ � �6RF LR ORJ LFD O �4XD U WH U O \ � �YR O � � �� � �QR � �� � � SS � ���� �
0DU W L Q � � - � � 7 � � ������ � �6KDPH�DQG � W KH �R U L J L Q �R I � SK\V LF L DQ �SD W LHQ W �FRQ I O L F W � � - �$P �2V WHRSDWK $VVRF � ��� �� � � ���� � � �6KDPH � L V � D �
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SRZHU IX O � QHJD W L YH �HPRW LRQ � WKD W �PRW L YD WHV �PXFK � LQ W U DSHU VRQD O �DQG � L Q WH USHU VRQD O � F RQ I O L F W � � 7 KH � U H O D W LRQVK LS �EH WZHHQ �SD W LHQ W �DQG �SK\V LF L DQ �FDQ � W X UQ � WR � FRQ I O L F W � L I � WKH �PHG LFD O � HQY L URQPHQW �H O L F L W V � VKDPH� L Q � W KH �SD W L HQ W � � FRQ I O L F W �D U L VHV �ZKHQ � WKH �SD W LHQ W �H [ WH UQD O L ]HV � WKH �FDXVH �DQG �E ODPHV � WKH �SK\V LF LDQ � IR U � QHJD W L YH �I HH O LQJV � �3D W L HQ W V �ZKR � VX I IH U � I U RP�K\SH UDF W L YH �DQG � U HDF W L YH �VKDPH � UHVSRQVHV �PD\ � U HTX L U H �SD U W L FX O D U O \ � VHQV L W L YH �FD UH � �, QF OXG LQJ � W KH �DVVHVVPHQW �R I � VKDPH � UHDF W L Y L W \ � L Q � W KH �PHG LFD O �K L V W R U \ � FDQ �KH OS � LGHQ W L I \ � VXFK �SH UVRQV � �0HDVXUHV � WKD W � UHGXFH �VKDPH �VKRX OG � LPSURYH �FRPS O L DQFH �DQG � U HGXFH � W KH � L QF LGHQFH �R I �PD OS UDF W L F H �VX L W V � �
0DVKHE � �5 �0� � ����� � � � 6KDPH�DQG � L W V � SV\FKRSDWKR ORJ L F �FR U U H OD WHV � LQ � WZR �ZRPHQ 
 V �KHD O WK �S URE OHPV� �E L QJH �HD W LQJ �G L VR UGHU �DQG � YX O YRG\Q LD � �(D W � �:H LJK W �' L VR UG � � �� �� � � ���� ��� �
0 LGG OH WRQ �0R] � � - � � ����� � � � 6KDPH �DQG �*X L O W � � W KH �PDVWH UV � R I �G L VJX L VH � �'HH U I LH OG �%HDFK � �) OD � � �+HD O WK �&RPPXQ LFD W LRQV �
0 L O O H U � �5 �6 � � ����� � � �(PEDU UDVVPHQW � �SR L VH �DQG �SH U L O � L Q �H YHU\GD\ �O L I H � �*X L O I R UG �3 UHVV �
0 L O O H U � �6 � � ����� � � � 7KH �6KDPH �([SHU LHQFH � �+ L O O VGD OH � �1 - � �$QD O \ W L F �3 UHVV �
0 L O O H U � �6 �% � � ����� � � �+XPL O LD W LRQ �DQG �VKDPH � �&RPSDU LQJ � WZR �D I I HF W � V WD WHV �DV � LQG LFD WR U V �R I � QD UF L VV L V W L F � V W U HVV � �%X O O H W L Q �R I � W KH �0HQQ LQJHU �& O L Q L F � ��� �� � � ��� ��� �
0 L O O H U � �6 �% � � ����� � � �6KDPH�DV �DQ � LPSH WXV � W R � W KH �F UHD W L RQ �R I �F RQVF LHQFH � � , Q W H UQD W L RQD O � -RXUQD O � R I �3V\FKRDQD O \ V L V � ��� � ��6KDPH� 
DEVRUEHG �E\ 
 � JX L O W � L V � DQ � L V VXH � W KD W �ZDV � I ODJJHG � IR U �FRQV LGHUD W L RQ �E\ �( U L NVRQ � � 7KH �PRV W � FRPSH O O L QJ � UHDVRQ � IR U � XV LQJ �JX L O W � W R � REVFXUH � VKDPH� L V � W KD W � JX L O W � L V � D VVRF LD WHG �Z L W K � D � VHQVH �
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R I � WKH � VH O I � DV � V W URQJ � � WKRXJK �EXUGHQHG �DQG �FX OSDE OH � �ZKH UHDV �VKDPH �E U L QJV �Z L W K � L W � D � SD LQ IX O � VHQVH �R I � YX OQH UDE L O L W \ � �( U L N VRQ �GHVF U LEHG � WKH �ZD\ � L Q �ZK LFK �FRPSX O V L YH � R UGHU L QJ �DERX W � R I � W KH �VH O I �D O O RZV �D �FK L OG � W R � IHH O � O H VV �KH OS O HVV �DQG � OH VV � YX OQHUDE OH � W R �W KH � VKDPH �D I IHF W � � , Q � L QV W L WX W L QJ � W K L V � W \ SH �R I � VH O I � G L UHF W L YH �EHKDY LRXU � � W KH �FK L OG � L V �GHYH ORS LQJ �FRQVF L HQFH � � 7KH � L URQ\ �R I � W K L V �W \ SH �R I � VH O I �PDQ LSX OD W L RQ � L V � W KD W �X O W LPD WH O \ � W KH �FK L OG � �R U �DGX O W � �I L QGV �K LPVH O I � DJD LQ �EX UGHQHG �E\ � LPSR WHQFH � WKRXJK � L W � L V � WKH �LPSRWHQFH �R I � JX L O W � U D WKH U � W KDQ � WKD W � R I � VKDPH� �7KH � WRS L F �R I �VKDPH �\ L H O G L QJ � W R �JX L O W � L V �R I � L Q WH UHV W � L Q � SD U W �EHFDXVH � L W �GHPRQVW UD WHV � W KH �K L JK O \ � LQ WH UDF W L YH � UH OD W L RQVK LS �EH WZHHQ �QD UF L VV L V W L F � FRQFH UQV �DQG � VXSH UHJR � UHVSRQVHV � WR � LPSX OVH �H [S UHVV LRQ � �DQG � W KH � UR O H �R I � VXFK � L Q WH UDF W LRQV � LQ � W KH � I R UPD W LRQ �R I � SV\FKR ORJ LFD O � V W U XF WX UHV � �
0 L O O H U � �6 �% � � ����� � � �6KDPH� LQ �&RQWH[ W � �$QD O \ W L F �3 UHVV �
0 L O O H U � �: � , � � ����� � � �+XPL O LD W LRQ � �DQG �R WKHU �HVVD\ V �RQ �KRQR U � �VRF LD O � G L VFRPIR U W �DQG �Y LR OHQFH � �&RUQH O O �8Q L YH U V L W \ �3 UHVV �
0 LQGH O O � �& � � ����� � � �6KDPH�DQG �FRQWHPSW � L Q � WKH �HYHU\GD\ � O L I H �R I �W KH �SV\FKRWKH UDS LV W � � 3V\ FK LD W U L F �4XDU WH U O \ � ��� �� � � � �� ��� � ��3V\FKR WKHUDS\ � L V � VHHQ �DV �PRY LQJ �EH WZHHQ � WKH �SR OHV � R I � VKDPH�DQG �KRSH � �6KDPH �DQ[ L H W \ �D OH U W V � XV � WR � W KH � LPPLQHQ W �GDQJHU �R I �EH LQJ � VKDPHG � � VKDPH � L V �GHVF U LEHG �DV � WKH �H [SH U L HQFH �R I � I L QG LQJ �RX U � LQG L Y LGXD O L W \ � XQDFFHSWDE OH �DQG �FRQWHPSW � L V � VHHQ �DV �D �PHDQV �R I � F RS LQJ �Z L WK � VKDPH�ZKH UH � WKH �R WKH U � L V �PDGH � WR � I HH O �RQH 
 V � VKDPH� �( [DPS OHV � R I �HDFK �D UH �S URY LGHG �DV �ZH O O � DV �FRPPHQWV �DERXW � SV\FKRWKH UDS\ � L V VXHV �Z L WK �SD W LHQ W V �ZKR �H[K LE L W � VKDPH �DQ[ LH W \ � � VKDPH �DQG �FRQ WHPSW � �6KDPH �DQ[ L H W \ � �VKDPH � � FRQWHPSW �DQG � W \ UDQQ\ �D UH � VHHQ �DV �SR LQ W V �D ORQJ �D �VSHF W UXP�R I �KXPL O LD W L RQ �H [SHU LHQFHV � �
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0LW WZRFK � � $ � � ����� � � �$ VSHF W V � R I � JX L O W � DQG � VKDPH� L Q �SV\FKRWKH UDS\ � �* URXS �$QD O \ V L V � � �� �� � � ��� ��� �
0RGH O O � � - � � ����� � � � 7KH �ZD O O � R I � VKDPH � �5XWK �%HQHG LF W 
 V �DF FRPSO L VKPHQ W � LQ � WKH �&K U\ VDQWKHPXP�DQG � WKH �6ZRUG � �' LD OHF W L FD O �$Q WK URSR ORJ\ � ��� �� � � ���� ���� �
0R O ORQ � � 3 � � ����� � � �6KDPH� LQ � U H O D W LRQ � W R �QD UF L VV L V W L F �G L V WX UEDQFH � �% U L W L VK � -RXUQD O �R I �0HG LFD O � 3V\FKR ORJ\ � ��� � ���� ���� �
0R O ORQ � � 3 � � ����� � � �1DUF L VV L V W L F � YX OQHUDE L O L W \ �DQG � W KH � I UDJ L O H �VH O I � � D � ID L O X U H � R I �P L U U R U LQJ � �% U � - �0HG �3V\FKR O � ��� � � �3 W �� � � ���� ��� � � �7KH �SKHQRPHQRQ �R I � QD UF L VV L V W L F � YX OQH UDE L O L W \ � L V �GHVF U LEHG �DQG � W KH �K L V WR U \ � R I � W KH �FRQFHSW � L V � RX W O L QHG � �: L WK �F O L Q L FD O �L O O X V W UD W LRQV � I U RP� LQG L Y L GXD O �DQG �J URXS �SV\FKR WKHUDS\ � L W � L V �GHVF U LEHG �KRZ �VRPH �SHRS OH �D UH �S URQH � WR � VKRZ�V W URQJ � U HDF W L RQV �W R � W KH �QD UF L VV L V W L F � L Q MX U L H V � R I � I HH O L QJ �V O L JK WHG �R U � L JQR UHG � � 7KHVH �D UH �DVVRF LD WHG �Z L WK �D �S URQHQHVV � WR � VKDPH � �' UDZ LQJ �RQ%URXFHN 
 V � VXJJHVW LRQ � WKD W � WKH �EDV L V �R I � W KH � VHQVH �R I � VH O I � L V � WKH �VHQVH �R I �H I I L FDF\ � � L W � L V � S URSRVHG � WKD W � WKH � IXQGDPHQWD O � L Q M X U \ � L V �DQ � L QFDSDF L W \ � W R � HYRNH �D �PHDQ LQJ IX O � HPR W L RQD O � U HVSRQVH � L Q � WKH �FD UH WDNH U � � 7K L V � QR W LRQ � L V � FRPSDUHG �Z L WK � W KH � U H OD WHG � Y L HZV �R I �: LQQ LFR W W � DQG �.RKX W � � , W � L V �DSSDUHQ W � WKD W �D � VXSHU I L F LD O �P L U U R U LQJ �U HVSRQVH � L V �QR W � VX I I L F L HQ W � �ZKD W � W KH �FK L OG � � DQG �SD W L HQ W � � QHHGV � L V �D �GHHSHU �HPSDWK LF � U HVSRQVH � � , Q � WKHUDS\ � � SD W L HQ W V � D W W HPSW � WR �PDVWH U � W KH �R U L J L QD O � L Q MX U \ �E\ � VHHN LQJ �DJD LQ �D � UHVSRQVH � W KD W �P L U U R U V � L Q � GHSWK � �
0RU U L V � �+ � � ����� � � �*X L O W �DQG �6KDPH � �%DV LF �3 URE OHPV� LQ �3K L OR VRSK\ �6HU LHV � �:DGVZRU WK �3XE O L FD W L RQV �
0RU U L V � � 3 � �$ � � ����� � � �6XSHUN LGV � � VKRU W � W H UP �J URXS � WKHUDS\ � I R U �FK L OG UHQ �Z L WK �DEXV L YH �EDFNJURXQGV � � - � &K L O G �$GR OHVF �3V\FK LD W U �
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1XUV � �� �� � � ��� ��� � � �0DQ\ �FK L OG UHQ �ZKR �D UH �KRVS L W D O L ]HG �KDYH �D �K L V W R U \ �R I � SK\V LFD O � R U � VH[XD O � DEXVH � �$ � VKR U W � WH UP� WKHUDS\ � J URXS �I R U � FK L O G UHQ �Z L WK �DEXV L YH �EDFNJURXQGV � � FD O O HG �6XSH UN LGV � �ZDV �O HG �E\ �QXU VH � WKHUDS L V W V �XV LQJ �D �FRPE LQD W L RQ �R I � DF W L YH � UR O H �S O D\ L QJ � �PDVNV � � S L F WX UH �G UDZLQJ � � DQG �G L VFXVV L RQ � � 7KH � J URXS �ZDV �V W UXF WX UHG �DQG �FRYH UHG � I L YH � W RS LF V �R YH U �D �� ���� �ZHHN �SH U L RG � �VKDPH � � DQJHU � � I HD U � � W UXV W �DQG � ORYH � �& O L Q L FD O � REVH UYD W L RQV �VXJJHV W � W KD W � W KH �6XSH UN LGV � J URXS � V W UXF WX UH �KH OSV �FK L OG UHQ � WD O N �DERXW � WKH L U � IHH O LQJV �DQG � WKH �DEXVH � WKH\ �KDYH VX I I H UHG � � 7K URXJK �D �E U L H I � L Q W H U YHQW LRQ � J URXS � �PHPEHUV � O HD UQ � W KH\ �D UH �QR W �D ORQH �DQG � W KD W � W KH\ �D UH �DFFHSWHG �E\ � WKH L U �SHHU V � �
0RU U L VRQ � �$ �3 � � ����� � � � 6KDPH� � L GHD O � VH O I �DQG �QDU F L VV L VP � �&RQWHPSRUD U \ �3V\FKRDQD O \ V L V � ��� � ���� ���� �
0RU U L VRQ � �$ �3 � � ����� � � �:RUN LQJ �Z L WK � VKDPH � L Q �SV\FKRDQD O \ W L F �W UHD WPHQW � � - RX UQD O � R I � W KH �$PHU LFDQ �3V\FKRDQD O \ W L F �$ VVRF LD W LRQ � ��� �� � � ���� ���� �
0RU U L VRQ � �$ �3 � � ����� � � � 6KDPH� �7KH �8QGHUV LGH �R I �1DUF L VV L VP � �+ L O O VGD OH � �1 - � � 7KH �$QD O \ W L F �3 UHVV �
0RU U L VRQ � �' �0� � ����� � � � 7KH � U H O D W L RQV �EH WZHHQ � VRF LD O � UDQN �DQG �V WD WXV � � VKDPH�DQG �S URYRNHG �DQJHU � L Q � VSHF LD O �KRVS L W D O �SV \FKRSDWKV � �DQ �H[S OR UD W L RQ �R I � WKH �X W L O L W \ � R I �H YR OX W L RQDU \ �FRQFHSW V � L Q � D � VDPS OH �R I � � SV\FKRSDWK L F �G L VR UGHU � �PD OHV � �& O L Q L FD O �3V\FKR ORJ\ �' LS ORPD �7KHV L V � �8Q L YH U V L W \ �R I � /HHGV �
0RVHV �+UXVKRYVN L � �5 � � ����� � � �'HS OR\PHQW � � K L G L QJ �EHK LQG �SRZHU �V W UXJJ O HV �DV �D �FKDUDF WH U �GH IHQVH � � -DVRQ �$ URQVRQ � �$ERXW � VKDPH � �KXPL O L D W LRQ �DQG �QDU F L VV L V W L F � L Q M X U LHV �
0XUSK\ � �1 �% � � ����� � � �( [SHU LHQFH �R I � VKDPH � L Q �HD U O \ � SD UHQ WKRRG � �& O L Q L FD O �3V\FKR ORJ\ �' LS ORPD �7KHV L V � �8Q L YH U V L W \ �R I � /HHGV �
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1H\ UH\ � � - �+ � � ������ � �+RQR U � DQG �6KDPH � LQ � WKH �*RVSH O �R I �0DW WKHZ � �:HVWP LQV WH U � -RKQ �.QR[ �3 UHVV �
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2 U U � �6 � �: � � ����� � � � 7KH �(FRQRPLF V � R I �6KDPH� LQ �:RUN �* URXSV � �+RZ �0XWXD O �0RQ L WR U L QJ �&DQ �'HF UHDVH �&RRSHUD W L RQ � LQ �7HDPV� �.\N O RV � � YR O � ��� � �QR � �� � � SS � ��� ��� �
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L Q W UR MHF W V � R I � WKH �HJR � LGHD O � DQG � WKH � UHVX O W L QJ �FRQ I O L F W �Z L WK � W KH �HJR � �R U � K\SH UFD WKH[ L V �R I � W KH � L Q W UR MHF WV � DQG � UHVX O W L QJ �GRUPDQF\ �R I � WKH � V\ V WHP�HJR � L GHD O � �
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3D W W L VRQ �6 � � ����� � � �6KDPH� �7KHR U\ � � 7KH UDS\ � �DQG �7KHR ORJ\ � �&DPEU LGJH �8Q L YH U V L W \ � 3 UHVV �
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5DSKDH O � � /HY � � ����� � � �(G L WK �:KDU WRQ 
 V � S U L VRQH U V � R I � VKDPH � � �D �QHZ �SH U VSHF W L YH � RQ �KH U � QHJ OHF WHG � I L F W LRQ � �1HZ�<R UN � � 6 W � �0DU W L Q 
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5DVK LG � � 6 � ) � �DQG �0LFKDXG � � V � � ����� � � � )HPD OH �DGR OHVFHQWV � DQG �W KH L U � VH[XD O L W \ � � QR W L RQV �R I � KRQRX U � � VKDPH� � SX U L W \ � DQG �SR O O X W L RQ �GXU L QJ � W KH � I O RRGV � �' L VDV WH U V � ��� �� � � ��� ��� � � �( [S OR UHV � WKH �H [SHU LHQFHV �R I � I HPD OH �DGR OHVFHQ W V �GXU L QJ � W KH ����� � I ORRGV � L Q �%DQJ ODGHVK � � I RFXV LQJ � RQ � VRF LR � FX O W X UD O � QR UPV � UH OD WHG � WR �QR W LRQV �R I �KRQRXU � � VKDPH� � SX U L W \ �DQG �SR O O X W L RQ � �
5HHG � �* � �6 � � ����� � � �6KDPH�FRQWHPSW � L Q WH UFKDQJHV � �D � I UHTXHQW �FRPSRQHQW �R I � W KH �DQD O \ V W � SD W LHQ W � L Q WH UDF W L RQ � � 3DQH O � UHSR U W � � - �$P�3V\FKRDQD O �$ VVRF � ��� �� � � � SS ���� �
5H LPHU � �0 �6 � � ����� � � � � 6 L QN LQJ � L Q WR � WKH �* URXQG � � � 7KH �GHYH ORSPHQW �DQG �FRQVHTXHQFHV �R I � VKDPH� L Q �DGR OHVFHQFH � �'HY �5HY � ��� �� � � ���� ��� � � �7K L V � D U W L F OH � U HY L HZV � WKH � O L W H UD WX UH �RQ �VKDPH �DQG �RQ �DGR OHVFHQFH �DQG � VXJJHV W V � W KD W �D W W HQ W LRQ � WR � W KH �U R O H � R I � VKDPH � L Q � DGR OHVFHQW �GHYH ORSPHQW � L V �ZD U UHQ WHG � I R U �VHYHUD O � UHDVRQV � �6RF LD O � F RJQ L W L Y H � �SK\V LFD O � � DQG � LQ WH USHU VRQD O �FKDQJHV �DVVRF LD WHG �Z L W K �DGR OHVFHQFH �PD\ �HDFK �EH �DVVRF LD WHG �Z L WK �QR UPDW L YH � L QF UHDVHV � LQ � VKDPH �GX U LQJ �DGR OHVFHQFH � � , Q �DGG L W L RQ � � VHYHUD O � O L QHV �R I � HY LGHQFH �FRQYHUJH � W R � VXJJHV W � W KD W �VKDPH �PD\ �EH � LPS O L FD WHG � LQ � VRPH�R I � W KH � LPSRU WDQ W � JHQGHU �U H OD WHG �VK L I W V � L Q VH O I � HV WHHP�DQG �GHYH ORSPHQWD O �SV\FKRSDWKR ORJ\ � WKD W �RFFXU �R YH U � WKH �DGR OHVFHQW � \HD U V � �
5 LFKD UG � -RGR LQ � �5 � �0 � � ����� � � � 7KH � �KR OG LQJ � IXQF W LRQ � �R I � WKH �W KH UDS LV W � L Q � W KH � W UHD WPHQ W � R I �ER UGHU O L QH �SD W L HQ W V � � - �$P �$FDG �3V\FKRDQD O � ��� �� � � � ��� ��� � � � , Q � WK L V � SDSHU � � , � KDYH �D W WHPSWHG � WR �VKRZ� WKD W � GX U L QJ �F U L VHV � L Q � WKH � WKHUDS\ �R I �ER UGHU O L QHV � L W � L V �F UXF LD O � QR W � W R � UHVSRQG � �QHHG OHVV � W R � VD\ � L Q � U HD O L W \ � �EX W � QH L W KH U �E\ � FRQ I URQ WD W L RQ �QR U �Z L W K � LQ W H US UH WD W L RQ � W R � WKH �DSSDUHQW O \ �
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LPSX O VH � U L GGHQ � W UDQV IH UHQFH � � 7 R � L Q WH US UH W � W R � WKH �SD W L HQ W � � GX U L QJ �VXFK �SH U LRGV � � W KH �Y L F L V V L W XGHV �R I � WKH �RE MHF W �KXQJH U � L Q � WKH �W UDQV IH UHQFH �R I WHQ � L Q WHQV L I L H V � WKH � WX UPR L O � � F RQ IXVHV � WKH � L V VXH � �DQG �S UHF LS L WD WHV � IX U WKH U � UHJ UHVV L RQ � � , W � L V � R I �S U LPD O � LPSR U WDQFH �W R � UHFRJQ L ]H � WKD W � GX U LQJ � WKHVH �F U L VHV � W KH �SD W LHQ W � QHHGV �D �KR OG LQJ �HQY L URQPHQ W � WR � U HV WR UH �DQG �HQKDQFH � WKH �REVH UY LQJ � �DQ[ L H W \ � FRQWD LQ LQJ � �DQG � L Q WHJ UD W L YH �FDSDF L W \ �R I � WKH �HJR � � 7K LV �KR OG LQJ �HQY L URQPHQ W � UHV W V � QR W �RQ O \ � RQ � W KH � V WDE L O L W \ �R I � WKH �W KH UDSHX W L F � VH W W L QJ � � L QF O XG LQJ � WKH � U H O LDE L O L W \ �DQG �DFFHSWDQFH �R I �W KH � W KH UDS L V W � �EX W �RQ �KH OS LQJ � WKH �SD W L HQ W � DFNQRZOHGJH �DQG �S URFHVV � W KH �S UHF LS L WDQ W V � R I � W KH �HPRW LRQD O � F U L VHV � �
5 LENR I I � � ) � � ����� � � � 6KDPH � �*X L O W � � (PSD WK\ � �DQG � W KH �6HDUFK � I R U �, GHQW L W \ � L Q �$ U WKX U �0 L O O H U 
 V �'HD WK �R I �D �6D OHVPDQ � �0RGH UQ �' UDPD� �YR O � � �� � �QR � �� � � SS � ��� ��� �
5 LG O H\ � �3 � � - � � ������ � �.DX IPDQ 
 V � W KHRU\ �R I � VKDPH �DQG � LGHQ W L W \ � L Q �W UHD W L QJ �FK L OGKRRG � VH[XD O �DEXVH � LQ �DGX O W V � � - �3 V\FKRVRF �1X UV �0HQW �+HD O W K �6HU Y � ��� �� � � ��� ��� � � �7KH � FRPSH WHQW �QX U VH� WKHUDS L V W � W UHD W V � VKDPH�R I � W KH �DGX O W � VX UY L YR U �R I � FK L O GKRRG �VH[XD O � DEXVH � �6KDPH �PXV W �EH � LGHQW L I L HG � � YD O L GD WHG � � DQG �W UHD WHG � �.DX IPDQ 
V �'HYH ORSPHQWD O � 7KHRU\ � R I �6KDPH�DQG �, GHQW L W \ � L V � HDV L O \ �DSS O LHG � W R �SRV W � VH[XD O �DEXVH �SKHQRPHQRQ � �7 UHD WPHQW �S U L QF LS OHV �FDQ �EH � L QFR USR UD WHG � LQ �ER WK � L QG L Y LGXD O �DQG � J URXS � WKHUDS\ � �1X UVH� WKHUDS L V W V �D UH �HQFRX UDJHG � WR � I X U WKH U �H [S OR UH � W KH � U R O H � R I � VKDPH� LQ � W KH �SV\FKRSD WKR ORJ\ �R I � W KH �DGX O W �VX U Y L YR U �R I � FK L OGKRRG � VH[XD O �DEXVH � �
5 L ] ]X WR � �$ �0 � � ����� � � �6KDPH� LQ �SV\FKRDQD O \ V L V � � W KH � IXQF W LRQ �R I �XQFRQVF LRXV � IDQ WDV L HV � � , Q W H UQD W L RQD O � -RX UQD O �R I � 3V\FKRDQD O \ V L V � ��� �� � � ���� ���� � � �7KH �FRQFHS WXD O L ]D W LRQ �R I � VKDPH �DV �DQ �HPHUJHQ W � D I I HF W � L Q � WKH �F O L Q L FD O V L W XD W LRQ �JD LQV �F OD U L W \ �E\ � O L QN LQJ �L W � W R � XQFRQVF LRXV � IDQ WDV L HV � � 7KH �DXWKR U � VXJJHVW V � WKD W � VKDPH �DSSHD UV �ZKHQ �DQ � LQG L Y L GXD O � I D L O V � L Q �K L V �H I I R U W V � W R � RE WD LQ � I U RP�
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DQRWKHU � SH U VRQ � � L Q � U HD O L W \ �R U � L Q � LPDJ LQHG � VFHQHV � �DQ �H [SHF WHG �V LP L O D U �D I IHF W � R U �D � FRPS OHPHQWD U \ �PHVVDJH � � R U �ER WK � �$ � VH O I �H YD OXD W LRQ �HPHUJHV �R I �EH LQJ �XQGHVHUY LQJ �R I � WKH �GHV L UHG �U HVSRQVH � � , Q � W K L V � UHVSHF W � VKDPH � L V � UH O D WHG � WR � W KH �QD UF L VV L V W L F �F RPSRQHQW �R I �DQ\ �H [SHU LHQFH �R U � I DQ WDV\ � � EH � L W � S UH � RHG LSD O � �RHG LSD O � � R U � SRV W � RHG LSD O � � , Q � FDVHV �ZKH UH � W KH UH � L V �D � SD WKR ORJ L FD O �S UHG L VSRV L W L RQ � WR � VKDPH � � WKH �S UHG L VSRV L W L RQ � L V � O L QNHG � WR �XQFRQVF LRXV � IDQ WDV L HV �SR U W UD\ LQJ � WKH � L QG L Y L GXD O �D V � WKH �GHV L U L QJ �DQG � I U XV W UD WHG � VXE MHF W �R I � DQ �XQ UHVSRQGHG � WR �D I I HF W L YH �PHVVDJH � �$ I WH U � L W V � IR UPDW LRQ � WKH �XQFRQVF LRXV � IDQ WDV\ � L W VH O I � � DQG �D O O � L W V �XQ UHS UHVVHG �GH U L YD W L YHV � �EHFRPH�D � VRX UFH �R I � VKDPH � �$ �F O L Q L FD O �H [DPSOH � L O O X V W UD WHV � WKHVH �SR LQ W V � �
5RVHE\ � �9 � �DQG � -RKQV WRQ � � - �5 � � ������ � � &K L O G UHQ �R I �$ UPDJHGGRQ � �&RPPRQ�GHYH ORSPHQWD O � W K UHD W V � L Q � K LJK �FRQI O L F W � G L YR U F LQJ �I DPL O L H V � �3V\FK LD W U L F �& O L Q L F V � R I �1R U WK �$PHU L FD � �� �� � � ���� ���� � �� 7K L V � D U W L F O H � W U DFHV �KRZ �SD UHQWD O � YX OQH UDE L O L W \ � W R � I HH O L QJV �R I �KXPL O L D W LRQ �DQG � ORVV � � LQKH UHQW � L Q �K L JK O \ � FRQ I O L F WHG �G L YR U FH �DQG �FXV WRG\ � O L W L JD W LRQ � �G L V WR U W V �SD UHQW L QJ �FDSDF L W L HV �DQG �SD UHQ W �FK L OG � UH OD W LRQVK LSV � L Q � G L V W L F W L YH �ZD\V � � SX W W L QJ �FK L O G UHQ �D W � U L VN �R I �VSHF L I L F � N L QGV �R I � GHYH ORSPHQWD O � G L I I L F X O W L HV � � 3 UH � RHG LSD O �FK L OG UHQ �R I W HQ � ID L O � W R � DFK LHYH �D �FRPS OH WH � VHSDUD W L RQ � I URP� WKH L U �S U LPD U\ � FD UH WDNH U V � �2HG LSD O � FK L OG UHQ � � D O UHDG\ � V W UXJJ O L QJ �Z L W K �VHSDUD W L RQ � L V VXHV � �PDQ L I HV W � VH[XD O L VHG �DQ[ LH W \ � DQG �G L VFRPIR U W �Z L WK �JHQGH U � LGHQ W L W \ � �%\ � OD WHQF\ � � W KHVH �FK L OG UHQ �S UHVHQ W � DV �I UDJPHQWHG �Z L W K L Q � W KHPVH O YHV �DQG � L Q � U H OD W LRQVK LSV �Z L WK �R WKHU V � �
5R WK � �% �( � � ����� � � �& U L W LTXH �R I �$ � �$ ORQVR �DQG � - �6 � �5XWDQ � � 7KH �H [SHU LHQFH �R I � VKDPH �DQG � W KH � U HV WR UD W L RQ �R I � VH O I � UHVSHF W � L Q �J URXS �SV\ FKRWKHUDS\ � � � -DQ � ����� � � DQG � W KH L U � U H MR L QGHU � � -X O \ � ������ � � , Q WH UQD W LRQD O � -RX UQD O �R I �* URXS �3V\FKRWKH UDS\ � ��� �� � � ���� �� �
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5R WKV WH LQ � �$ � � ����� � � � )HD U � R I �+XPL O L D W LRQ � � - �$P �3V\FKRDQD O �$ VVRF � �� �� � � ��� ���� � � �7K L V �SDSH U � H [S O R UHV � WKH �RQ WRJHQ\ �R I � I HD U �R I � KXPL O LD W LRQ � � F RQFH L YHG �DV �DQ � LPSR U WDQ W � R U JDQ L V LQJ �D I IHF W �O DGHQ � I DQ WDV\ � L Q � FH U W D L Q �QD UF L VV L V W L F �SH U VRQD O L W \ �G L VR UGH U V � � 7KH �L Q I O XHQFH �R I � WKH �S OHDVX UH �R I � WKH �SD UHQ WD O � RE M HF W � L Q � VDG LV W L FD O O \ �KXPL O L D W LQJ � L V � HPSKDV L VHG � L Q � W KH �RYHUGH WH UPLQHG �JHQHV L V �R I �W K L V � I HD U � �:K L O H � � VHGXF W L RQ �R I � WKH �KXPL O L D WR U � � L V � D � IXQGDPHQWD O �GH IHQV L YH �S URFHVV �REVH UYHG � L Q �PDVRFK L V W L F � FKD UDF WH U V � �L GHQW L I L FD W LRQ �Z L W K � W KH �KXPL O L D WR U � L V � D � VDGRQDUF L VV L V W L F �GH IHQVH �REVH UYHG � L Q �ZRUN �Z L WK � FH U WD L Q �QD UF L VV L V W L F �SH U VRQD O L W \ �G L VR UGHU V � � 7KH �FRXQ WH U W UDQV IH UHQFH �SR WHQW LD O � W R � HQ MR\ �KXPL O L D W LQJ � VXFK �DQD O \VDQGV � �D V �ZH O O � D V � WKH �GH IHQV L YH � IXQF W L RQV �R I � IHD U � W R �KXPL O LD W LRQ � � D UH �QR WHG � �
5R WKV WH LQ � �$ �0 � � ����� � � � 6KDPH �DQG � WKH �6XSH UHJR � �& O LQ L FD O � DQG �W KHRUH W L FD O � F RQV LGH UD W L RQV � � 3V\ FKRDQD O \ W L F �6 WXG\ �R I � W KH �&K L O G � ��� � ���� ��� � � �7KH �FRQFHSW L RQ �R I � WKH � VXSH UHJR �DV �D � VH W �R I �F RPSURPLVH � I R UPDW LRQV �FKD UDF WH U L VHG �E\ � WKH � FD ODPL W \ �R I �SD UHQWD O �G L VDSSURYD O � DQG � WKH � V W U L Y L QJ � R I �Z LQQ LQJ �R U � UHJD LQ LQJ �SD UHQWD O � O RYH �DQG �DSS URYD O � IDF L O L W D W HV � WKH �DZDUHQHVV � WKD W �VKDPH �DQG �JX L O W � D UH �D I I HF W V �Z L W K � V LP L O D U � I DQ WDV L HG �FRQWHQ WV � �7K L V � SDSH U � H [S OR UHV � WKH �F O L Q L FD O � YD OXH �R I � WK L V � HPSKDV L V � RQ �V LP L O D U � IDQ WDV L V L HG � FRQWHQ WV �R I � VKDPH �DQG �JX L O W � I R U �DQD O \ W L F �ZR UN �Z L WK �DGX O W V � �
5X WDQ � � - � 6 � � ����� � � �* URZWK � WK URXJK � VKDPH �DQG �KXPL O L D W L RQ � �, Q W H UQD W L RQD O � -RXUQD O � R I �* URXS �3V\FKR WKHUDS\ � ��� �� � � ���� �� �
5\F UR I W � �& � � ����� � � � $ �& U L W L F D O �' LF W L RQDU \ �R I � 3V\FKRDQD O \ V L V � �/RQGRQ � �1H O VRQ �6DFN � � - � / � � ����� � � � 7KH �G\QDPLFV �R I � VKDPH � L Q � -DSDQHVH �FK URQ LFD O O \ �DEVHQ W � V WXGHQW V � �D � V WXG\ �R I � WKH � WKHR ORJ LFD O �SV \FKR ORJ LFD O �PHDQ LQJ �DQG �SDV WR UD O � LPS O L FD W LRQV �R I � VKDPH � L Q �
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FD U L QJ � IR U � FK URQ LFD O O \ �DEVHQ W � V WXGHQ WV � �$QQ �$ UERXU � �8Q LYH UV L W \ �0 LF UR I L OPV �
6DV � �6 �$ � � ����� � � �$PE LJX L W \ � DV � W KH � URX WH � WR � VKDPH� �, Q W H UQD W L RQD O � -RXUQD O � R I �3V\FKRDQD O \V L V � ��� �� � � � ��� ��� � � � , Q �SD W L HQ WV �ZKR �KDYH �EHHQ �H[SRVHG � WR �H[ W UHPH�FRQG L W L RQV � � VKDPH�L V � FRQQHF WHG �Z L WK �D �G L O HPPD�R I � L GHQW L W \ � � L W � L V � L QG LFD W L YH �R I � WKH �SD W L HQ W 
 V � FRQ I O L F W � RYH U � K L V � D O L HQD W L RQ � �K L V � DGDS WD W LRQ � WR �DQG �I DPL O L D U L VD W L RQ �Z L WK � W KH �FRQG L W L RQV �R I I H UHG �E\ �DQ �XQDFFHS WDE OH �I UDPH� �% O HJHU 
 V � ����� � �PRGH O � �Z L W K � WKH �FRQFHS W V � R I � WKH �V \PER O L F � O L QN � � DPE LJX L W \ � � DQG � WKH �DPE LJXRXV �SRV L W L RQ � �ZK LFK �S UHFHGHV � W KH �F O D VV L FD O �. OH LQ LDQ �SRV L W L RQV � � �G\QDPLFD O O \ �F RPE LQHV � W KH �S URE OHP�R I � W KH � I UDPH�R U � FRQWH[ W �Z L W K � WKD W � R I � W KH �FDSDF L W \ � R I �G L VF U LP LQD W L RQ �EH WZHHQ � W KH �HJR �DQG � L W V � RE MHF W V � �$PE LJX L W \ � L V � FKDUDF WH U L VHG �E\ � W KH �DGDS WDE L O L W \ � �PD O O HDE L O L W \ � �SH UPHDE L O L W \ � � DQG �QRQ �FRQI O L F W XD O L W \ �ZK LFK � L W � F RQ IH U V � RQ � W KH �SH U VRQD O L W \ � �6KDPH �DSSHD UV �DV �DQ �D OD UP�V LJQD O � F RQFH UQ LQJ �DPE LJX L W \ � � F RQQHF WHG �Z L W K � W KH HJR 
 V �QHHG � WR �PD LQ WD L Q � L W V �L Q W H UQD O � FRQ I O L F WXD O L W \ � � L W V � FDSDF L W \ � IR U � L Q W HJ UD W L RQ �DQG � L W V � VHQVH �R I � FRQW L QX L W \ � �( [SHU LHQFHV �R I �GHSHQGDQFH �DQG �SDVV L Y L W \ � � R U � RQHV �ZK LFK � W RXFK �XSRQ � W KH �G L O HPPD�EHWZHHQ � W U XH �DQG � ID O VH � �S U L YD WH �DQG �SXE O L F � � H WK L F V �DQG �DHV WKH W L F V � �H WF � � � J L YH � U L VH � W R � VKDPH � � , Q �W K L V � SDSH U � L W � L V � VXJJHVWHG � W KD W �D � FRPPRQ �GHQRPLQD WR U � IR U � WKH �PDQ\ �G L I I H UHQ W � IDF WR U V �R I � VKDPH �PD\ �EH � I RXQG � L Q � WKH �G\QDPLFV �R I � DPE LJX L W \ � �
6DX O � � / � - � � ����� � � �(PEDU UDVVPHQW �G UHDPV�R I �QDNHGQHVV � �, Q W H UQD W L RQD O � -RXUQD O � R I �3V\FKRDQD O \V L V � ��� �� � � � ��� �� �
6DXQGH UV � � ( �$ � � DQG �(GH O VRQ � � - �$ � � ����� � � �$ W WDFKPHQW �V W \ O H � �W UDXPDW L F � ERQG LQJ � � DQG �GHYH ORS LQJ � U H O D W LRQD O � FDSDF L W L H V � L Q � D �O RQJ � W H UP� W U DXPD�J URXS � I R U �ZRPHQ � � ,Q W � - �* URXS �3V\FKR WKH UDS\ � ��� �� � � ���� ��� � � �$GX O W V �Z L W K �K L V WR U L HV �R I � VHYHUH � FK L OGKRRG �DEXVH �R I W HQ �H[SHU LHQFH �FRQV LGH UDE O H �G L I I L F X O W L H V �Z L WK � L Q W H USHUVRQD O �
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W UXV W � �$ W � WKH � VDPH� W LPH � � W KH\ �PD\ � V W URQJ O \ �GHV L UH � WR �EH � O H VV �D ORQH �Z L WK � W KH �SD LQ IX O �D I W H UH I IHF W V �R I � W KH L U � W U DXPDW L F � SDV WV � �3V\FKR WKHUDS\ � J URXSV �KDYH �R I WHQ �EHHQ � U HFRPPHQGHG �DV �LPSRU WDQ W FRPSRQHQ WV �R I � W U HD WPHQ W � I R U � U HGXF LQJ � VXU Y L YR U V 
 �I HH O LQJV � R I � L VR OD W L RQ �DQG � VKDPH � �:H �S URSRVH � W KD W �DQ �XQGH UV WDQG LQJ �R I �D W WDFKPHQW � V W \ O H V �DQG �R I � W UDXPDW L F � ERQG LQJ �KH OSV � W R � F OD U L I \ � W KH � VSHF L I L F �PDQ L IHV WD W L RQV �R I � LQ WH USHU VRQD O �G L V W U XV W �D V � WKH\ �PD\ �HPHUJH � LQ �D � VX UY L YR U V 
 � J URXS � � , Q � DGG L W L RQ � �ZH � VXJJHVW � JX LGH O LQHV � I R U �GH WH UPLQ LQJ �ZKDW �N LQG �R I � J URXS �PD\ �EH �DSSURS U L D WH � I R U �D � J L YHQ � LQG L Y L GXD O �D W � D � SD U W L FX OD U � SR LQ W � L Q �W UHD WPHQW � �
6FKHI I � � 7 � - � � DQG �5HW ] LQJH U � �6 �0 � � ����� � � �(PRW L RQV �DQG �9 L R O HQFH � �6KDPH�DQG �5DJH � LQ �'HVW UXF W L YH �&RQ I O L F W V � � /HY LQJ WRQ � �0DVV � � �/H[ LQJ WRQ �%RRNV �
6FKQH LGHU � � & � � ����� � � �6KDPH� �( [SRVXUH �DQG �3 U L YDF\ � �%RV WRQ � �%HDFRQ �
6H LG O H U � �* �+ � � ����� � � � ) URP�RE MHF W � UH OD W L RQV � WKHR U\ � WR � WKH � W KHRU\ �R I � D O WH U L W \ � � VKDPH�DV �DQ � L Q WH UPHG LD U \ � EH WZHHQ � W KH �L Q WH USHU VRQD O �ZR U OG �DQG � W KH � L QQH U �ZRU OG �R I � SV\FK LF � V W U XF WX UH � �$PHU L FDQ � -RX UQD O �R I � 3V\FKRWKH UDS\ � ��� �� � � ���� ��� � � �7K L V � SDSHU �W DNHV � L W V � WKHR UH W L FD O � EHDU L QJV � I U RP�RE MHF W � U H OD W LRQV � W KHR U\ � DQG �W KH � W KHRU\ �R I � SV\FK LF � V W U XF WX UH � � , Q � WH UPV �R I � GHYH ORSPHQW � � W K UHH �W \SHV �R I � L Q W H UQD O L ]D W L RQ D UH �GHVF U L EHG � � QD U F L VVXV � � 7 L U HV L DV � �DQG �2HG LSXV � � GHSHQGDQ W � RQ � W KH �FDSDF L W \ � W R �EH � U H OD WHG � W R � WKH � VH O I �DQG � W R � R WKHU V � �
6H LG O H U � �*�QWH U �+ � � ����� � � � , Q �R WKHU V 
 � H \HV � � � DQ �DQD O \ V L V �R I �VKDPH � �7 UDQV OD WHG � I U RP� WKH �*HUPDQ �E\ �$QGUHZ� -HQN LQV � �0DG L VRQ � �&RQQ � � � , Q W H UQD W L RQD O �8Q LYH UV L W L H V �3 UHVV �
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6HX � � , � % � � ����� � � �$ � SV\FKRDQD O \ W L F � I HP LQ LV W � HQTX L U \ � L Q WR � VKDPH� �3K' �7KHV L V � �8Q L YH UV L W \ � R I � /RQGRQ �
6HYH U L QR � �6 �. � � � H W � � D O � � ����� � � � 6KDPH�DQG � W KH �GHYH ORSPHQ W �R I �DX WRQRP\ � � -RXUQD O � R I � W KH �$PHU LFDQ �$FDGHP\ �R I �3V\FKRDQD O \V L V � ��� �� � � ��� ���� � � �7KH �DXWKR U V �K\SR WKHV L ]H � WKD W � W KH �GHYH ORSPHQW �R I � D � FDSDF L W \ � WR �H [SH U L HQFH � W KH �D I I HF W �R I � VKDPH � � O L NH � W KH �GHYH ORSPHQW �R I � D � FDSDF L W \ � IR U �DQ[ L H W \ �DQG �GHS UHVV LRQ � � L V �F UXF LD O � IR U � J URZWK � W RZDUGV �DX WRQRP\ � � 7KH\ �GH O L QHD WH � W KH �VRXU FHV �R I � VKDPH � � G L VFXVV � JHQGH U � U H O D WHG �G L I I H UHQFHV � LQ � W KH �H [SHU LHQFH �R I �DQG �PDQDJHPHQW � R I � VKDPH� �DQG �GHVF U LEH � WKH �LPSDF W �R I �D � FDSDF L W \ � � R U � O DFN �R I � FDSDF L W \ � � I R U � VKDPH�RQ � W KH �GHYH ORSPHQW �R I � DX WRQRP\ � LQ �ER WK �PHQ �DQG �ZRPHQ� �7KH\ �L O O X V W UD W H � WKH L U � G L VFXVV LRQV �Z L W K �FDVH �H [DPS OHV �DQG �GHVF U LEH �VRPH� WKHUDSHXW L F � LPS O L FD W LRQV �R I � W KH L U �REVH UYD W L RQV � �
6KDQH � �3 � � ����� � � �6KDPH�DQG � OHD UQ LQJ � �$P� - �2 U WKRSV\FK LD W U \ � ��� �� � � ���� ��� � � �7K L V � SDSHU �D U JXHV � WKD W � DQ �H [DPLQD W LRQ �R I �F RJQ L W L YH � VKDPH�SURY LGHV �RSSRU WXQ L W L H V � IR U � HGXFD WR UV �DQG �V WXGHQ W V � W R � FRSH �PRUH �DGHTXD WH O \ �Z L WK � L V VXHV �R I � W UXV W � �O RQH O L QHVV � � DQG � VHSD UD W LRQ � L Q � F OD VV URRP�VH W W L QJV � � , W � L V � IX U W KH U �PD LQ WD LQHG � WKD W �R YH UFRPLQJ �FRJQ L W L Y H � VKDPH�FDQ � O HDG � WR �O HD UQ LQJ � �PDVWH U \ � �DQG �FRPSHWHQFH � � ,PS O L FD W LRQV � IR U �PHQ WD O �KHD O W K �ZRUN � LQ �R WKH U � VH W W L QJV �D UH �R I IH UHG � �
6KDS L U R � �(PDQXH O � � ����� � � � 7 UDXPD � �6KDPH � � DQG �*URXS �3V\FKR WKHUDS\ � � $ �6H O I � 3 V\FKR ORJ\ �3HU VSHF W L YH � �* URXS � � YR O � ��� � �QR � �� � � SS � ��� �
6K LH O GV � �: � � ����� � � �+RSH �DQG � W KH � L QF O L QD W LRQ � WR �EH �W URXE OHVRPH� �: LQQ L FR W W �DQG � W KH � W UHD WPHQW �R I � FKD UDF WH U �G L VR UGH U �L Q �J URXS � WKHUDS\ � � ,Q W � - �* URXS �3V\FKR WKH UDS\ � ��� �� � � ��� ���� � ��:K L OH � VRPH �J URXS �SD U W L F LSDQW V �FRPPXQ LFD WH �DERXW � W KH L U �S URE OHPV�E\ �SD W W H UQV � R I � W U RXE OHVRPH �EHKDY LRXU � � R WKHU V �PD\ �
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DFFRPPRGDWH � VXSH U I L F L D O O \ � W R � WKH �QHHGV �R I � W KH �J URXS �EX W � IHH O �DQ � L QQHU � VHQVH �R I � I X W L O L W \ �DQG �TX L W H �GHVSHUD W L RQ � � 7K URXJK � W KH �XVH �R I �: LQQ LFR W W 
 V �SD UDGR[ LFD O �HPSKDV L V �RQ � WKH �KRSH � W KD W � L V �H [S UHVVHG �Z L W K L Q � WKH � �DQ W L VRF LD O � L QF O LQD W LRQ � � L Q � D O O � F KD UDF WH U �G L VR UGHU V � � W KH �J URXS �PD\ �QHJRW LD WH �DQ �DGHTXDWH �D O O L DQFH � IR U �W KH �G L VFRYH U\ � � FRQWD LQPHQW � � DQG �H [S OR UD W LRQ �R I � W KH � L QF O LQD W LRQ �W R �EH � W U RXE OHVRPH � L Q �D O O � J URXS �SD U W L F LSDQW V � � , W �PD\ �D O VR �S URY LGH �VXSSRU W L YH �KR OG LQJ �GXU L QJ � WKH �H [SHU LHQFH �R I �D I I HF W V � WKD W �I R UPHU O \ �ZHUH �RYHUZKH OP LQJ � � VXFK �DV � VKDPH�DQG �XQUHVR OYHG �JX L O W \ �DQ[ L H W \ � �
6 LGR O L � �0 � � ������ � �6KDPH�DQG � WKH � VKDGRZ � � - � $QD O �3V\FKR O � ��� �� � � ���� ��� �
6SHUEH U � �0 � � ������ � �9D U L D W L RQV �RQ �D � WKHPH�R I � VKDPH� �&KHNKRY � �* OHQQ �*RX OG � � DQG � WKH � � FDVHG � L Q �PDQ� � V \QGURPH � �3V\FKRDQD O \ W L F �5HY L HZ� ��� �� � � ���� ��� �
6SHUR � �0 �+ � � ������ � �6KDPH� �$Q �RE M HF W � U H O D W L RQD O � I R UPX OD W L RQ � �3V\FKRDQD O \ W L F �6 WXG\ �R I � WKH �&K L OG � ��� � ���� ��� �
6S LHJH O � �' � � �$ O SH U W � � - � � / � � ����� � � � 7KH �5H OD W LRQVK LS �%H WZHHQ �6KDPH�DQG �5DJH � �&RQFHSWXD O L ] LQJ � WKH �9 LR OHQFH �D W �&R OXPE LQH �+ L JK �6FKRR O � � - RX UQD O � IR U � WKH �3V\ FKRDQD O \V L V � R I �&X O WX UH �DQG �6RF LH W \ � � YR O � �� � � QR � �� � � SS � ���� ����
6S LHJH O � � / �$ � � ����� � � �$ I I HF W V � LQ � U H OD W L RQ � W R � VH O I � DQG �RE MHF W � �$ �PRGH O � IR U � W KH �GHU L YD W LRQ �R I �GHV L U H � � O RQJ LQJ � �SD LQ � �DQ[ LH W \ � �KXPL O L D W LRQ � �DQG � VKDPH � �3V\FKRDQD O \ W L F �6 WXG\ �R I � W KH �&K L O G � ��� � ��� ��� �
6 W L HEH U W � � - � � ������ � � 7KH �FRQVW UXF W LRQ �R I � VKDPH� LQ � W KH �+HEUHZ�E LE O H � � W KH �S URSKHW L F � FRQW U LEX W LRQ � �3K' �7KHV L V � �8Q L YH U V L W \ �R I �* ODVJRZ�
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6 W L H U O L Q � �+ � � ����� � � �6KDPH�DQG �JX L O W � L Q � I DP L O \ � U H O D W LRQV � �7KHRUH W L FD O �DQG �F O LQ L FD O �D VSHF W V � �$ UFK �*HQ �3V\FK LD W U \ � ��� �� � � ���� �� �
6 W L H U O L Q � �+ � � ����� � � �3V\FKRDQD O \ V L V �DQG �)DPL O \ � 7KHUDS\ � � -DVRQ �$ URQVRQ �
6 WRQH � �$ �0 � � ������ � � 7KH � UR OH �R I � VKDPH � LQ �SRV W � W U DXPDW L F � V W U HVV �G L VR UGHU � �$PHU L FDQ � -RX UQD O �R I �2 U WKRSV\FK LD W U \ � ��� �� � � ���� �� � ��6KDPH� L V �DQ � LPSRU WDQ W � SD U W � R I �KXPDQ �H[SH U L HQFH �EX W � �E \ � L W V �YH U \ � QD WX UH � � L V �R I WHQ �QHJ OHF WHG �DV �DQ � L VVXH � LQ � W UHD WPHQ W � �9D U L RXV � U HFHQ W FRQFHSW L RQV �R I � VKDPH�DQG � L W V �S ODFH � L Q �SH U VRQD O L W \ �GHYH ORSPHQW � � L Q WH USH U VRQD O � UH OD W LRQVK LSV � �DQG �SV\FKRWKH UDS\ �D UH �S UHVHQWHG � � 7KH �FRQ W U LEX W L RQV �R I � D I IHF W � W KHRU\ �D UH �H [S OR UHG � LQ � W KH L U �DSS O L FD W L RQV � W R � WKH �XQGHUV WDQG LQJ �R I � SRV W �W UDXPDW L F � V W U HVV �G L VR UGH U � �DQG � LPS O L FD W L RQV � I R U � W U HD WPHQ W � D UH �G L VFXVVHG � �
6XV O RZ� �7 � � H W � D O � � ����� � � ��� � , WHP �7R URQ WR �$ OH [ L WK\P LD �6FD OH � � GR �G L I I L F X O W L H V �GHVF U LE L QJ � IHH O L QJV �DVVHVV �S URQHQHVV � W R � VKDPH�L QV WHDG �R I �G L I I L F X O W L H V � V\PER O L ] L QJ � HPR W L RQV" �6FDQG � - �3V\FKR O � � ��� �� � � ���� ��� � � �$ �KD O OPD UN �R I � D O H [ L W K\PLD � L V � W KH �G L I I L F X O W \ �SX W W LQJ � HPR W LRQD O � V W D WHV � L Q W R �ZRUGV �ZK LFK �KDV � WR �EH �G L I IH UHQ W LD W HG � I URP�S URE OHPV � W R �FRPPXQ LFD WH �HPR W L RQV � W R �R WKHU V � � 6KDPH�S URQHQHVV � L V �D �SH U VRQD O L W \ � W UD L W � WKD W � L V � WR �EH �H [SHF WHG � WR �EH �F ORVH O \ � UH OD WHG � W R � D � UHGXFHG �HPRW LRQD O � VH O I �G L VF O RVX UH � L Q � VRF L D O � L Q W H UDF W LRQV � � 7K L V � V WXG\ � VKRZV � WKD W �' L I I L FX O W L HV �'HVF U LE LQJ �)HH O L QJV �VFR UHV �D UH �DVVRF LD WHG �Z L WK �VKDPH �DVVHVV LQJ �VFD OHV �EX W �QR W �Z L W K �JX L O W � D VVHVV LQJ � VFD OHV � � , Q �RX U � Y L HZ �RQH � VKRX OG � W KH UH IR UH �EH �FDXW LRXV � LQ � L Q W H US UH W L QJ �VFR UHV � I URP WK L V � VFD O H �DV � L QG LFHV �R I �G L I I L F X O W \ � WR � V\PER O L ]H �HPRW LRQV � � , QV WHDG � � WKH �7$6 ��� � VFD OH �VHHPV� WR �HYD OXD WH �DVSHF W V �R I � VRF L D O � VKDPH� �
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7D OER W � �1 �/ � � ������ � �8QHDU WK LQJ � VKDPH � L Q � WKH � VXSH UY L VR U \ �H [SHU LHQFH � �$PHU LFDQ � -RXUQD O � R I �3V\FKRWKH UDS\ � ��� �� � � � ��� ��� � �� 7KH �S UHPLVH �R I � W K L V �D U W L F O H � L V � W KD W � W KH � VXSH UY L VHH � W \S L FD O O \ �H [SHU LHQFHV � VKDPH � LQ �SV\FKRWKHUDS\ � VXSHU Y L V L RQ � � 7KH �SX USRVH �L V � W R �GHPRQVW UD W H � W KD W � W KH �G LVFRYH U \ �DQG �H[S OR UD W LRQ �R I � VKDPH�E\ � W KH �VXSHU Y L VR U �DQG � W KH � VXSHU Y L VHH �HQKDQFH �ER WK � W KH � W KH UDS\ �DQG � W KH � VXSHU Y L V LRQ � � 7KH � IRFXV � L V � RQ � W KH � VXSHU Y L VR U 
 V � D W W L W XGHV �DQG �EHKDY LRXU V � WRZD UGV � WKH � VXSH UY L VHH 
 V � VKDPH � �8V LQJ �D �FDVH �H [DPSOH � � WK UHH � LPSR U WDQ W � VRXU FHV �R I � VKDPH�D UH �G L VFXVVHG � �� � � �6KDPH� WKD W � HYR O YHV � I U RP� WKH � UH OD W LRQVK LS �EH WZHHQ � WKHUDS L V W �DQG �SD W L HQ W � �� � � �6KDPH� WKD W � D U L VHV � I URP� WKH � WKHUDS L V W 
 V � I HD U V �R I � � R U � DF WXD O � H [SH U L HQFH �R I � � QR W �EH LQJ �DSSURYHG �R I � R U � DGPL UHG �E\ �DQ � LGHD O L VHG � VXSH UY L VR U � �� � � �6KDPH � LQKH UHQW � L Q � UH YHD O L QJ �SH U VRQD O �PDWH U L D O � L Q �D � VXSHU Y L VR U \ � UH O D W LRQVK LS � �6 L [ �U HFRPPHQGD W L RQV � I R U �H [S OR U L QJ � VKDPH �D UH �R I I H UHG WR �VXSHU Y L VR U V � �� � � �EH �D O H U W � W R � WKH � WKHUDS L V W 
 V �G L VJX L VHG � VKDPH� �� � � �HQFRX UDJH � W KH � VXSH U Y L VHH � WR �H [S OR UH �KRZ� WKH � W KHUDS\ �DQG �VXSHU Y L V LRQ �D UH � H [SH U L HQFHG �� � � � GHPRQVW UD W H � WKH �TXD O L W L H V � R I �D �SV\FKRWKH UDS L V W �E\ � DVV L V W LQJ � WKH � WKHUDS L V W � L Q � XQFRYH U L QJ �SH U VRQD O �PDWH U L D O � W KD W �D I I HF W V � WKH �SV\FKRWKH UDS\ � � DQG �� � � �F UHD WH �DQ �HQY L U RQPHQW �R I � VD IH W \ �ZKH UH � VKDPH � UH O D WHG �SKHQRPHQD �FDQ �EH �G L VFXVVHG �Z L WK �FDQGRX U � DQG �FXU LR V L W \ � �6XSHU Y L VR U V � VKRX OG �D O VR �� � � � HDVH � L QVHFX U L W L H V �E\ �PRGH O L QJ � WKH �DF W L Y L W L H V � W KH\ � VHHN � W R � HQFRXUDJH � �DQG �� � � �D YR LG �D W W HPSWV � WR �G L VVXDGH � W KH � VXSHU Y L VHH �R I � DQ � L GHD O L V L QJ � W UDQV IH UHQFH � W RZDUGV �W KHP� � / LP L WD W LRQV �R I � WKH � UHFRPPHQGD W L RQV �D UH �G L VFXVVHG � �
7D OER W � �1 �/ � � ������ � �:RPHQ� VH[XD O O \ �DEXVHG �DV �FK L OG UHQ � � WKH �FHQ W UD O L W \ � R I � VKDPH � L VVXHV �DQG � W UHD WPHQW � LPS O L FD W L RQV �3V\FKR WKHUDS\ � ��� �� � � ��� ��� � � �7K L V � D U W L F OH � I RFXVHV �RQ � WKH �LPSRU WDQ W � UR OH �R I � VKDPH � L Q �SV\FKR WKHUDS\ �Z L WK �ZRPHQ �ZKR �KDYH �U HSR U W HG �K L V WR U L HV �R I � FK L OGKRRG � VH[XD O �DEXVH � � 7KH �G\QDPLF V �R I �VKDPH � L Q � WKH � VH O I �GHYH ORSPHQW �R I � VH[XD O O \ � DEXVHG �FK L OG UHQ �D UH �
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G L VFXVVHG � �$ FDVH �VXPPDU\ � L O O X V W U D WHV � WKH � W U HD WPHQ W �U HFRPPHQGD W L RQV � I R U � L GHQW L I \ LQJ �DQG � W U HD W L QJ � WK L V � SRZHU IX O �DQG �I U HTXHQ W O \ �G L VJX L VHG �HPRW L RQ � �
7DQJQH\ � � - � 3 � �H W � D O � � ����� � � � 3 URQHQHVV � WR � VKDPH� � S URQHQHVV � WR �JX L O W � � DQG �SV\FKRSD WKR ORJ\ � � - RX UQD O �R I � $EQRUPD O �3V\FKR ORJ\ ���� �� � � ���� ��� � � �6KDPH �SURQHQHVV �ZDV � I RXQG � W R �EH � V W URQJ O \ �U H OD WHG � WR �SV\FKR ORJ LFD O �PD ODG MXV WPHQ W � L Q �JHQH UD O � � 6KDPH�DFFRXQ WHG � IR U � VXEV WDQ W LD O � YD U L HQFH � LQ �GHS UHVV L RQ � � DERYH �DQG �EH\RQG �D W W U LEX W L RQD O � V W \ O H � �
7DQJQH\ � � - � 3 � �H W � D O � � ����� � � � 6KDPHG � LQ WR �DQJH U" �7KH � U H OD W L RQ �R I �VKDPH �DQG �JX L O W � W R � DQJHU �DQG � VH O I � U HSR U W HG �DJJ UHVV L RQ � � -RX UQD O �3H U V �6RF �3V\FKR O � ��� �� � � ���� ��� � � �6KDPH�S URQHQHVV �ZDV �FRQV LV WHQ W O \ � F R U UH OD WHG �Z L WK �DQJHU �D URXVD O � � VXVS LF L RXVQHVV � �U HVHQWPHQW � � L U U L W DE L O L W \ � � D � W HQGHQF\ � WR �E ODPH�R WKHU V � I R U �QHJD W L YH HYHQW V � �DQG � L QG L U HF W � �EX W � QR W �G L U HF W � � H [SUHVV LRQV �R I �KRV W L O L W \ � �
7DQJQH\ � � - � 3 � �DQG �) L VFKHU � �. �: � � ����� � � �6H O I � FRQVF L RXV �(PRW L RQV � � 7KH �3V\FKR ORJ\ � R I �6KDPH � �*X L O W � �(PEDU UDVVPHQ W �DQG �3 U L GH � �1HZ�<R UN � �*X L O I R UG �3 UHVV �
7DQJQH\ � � - � 3 � � ����� � � �&RQFHSWXD O � DQG �PH WKRGR ORJ L FD O � L V VXHV � L Q �W KH �DVVHVVPHQW � R I � VKDPH�DQG �JX L O W � �%HKDY LRX U �5HVHDUFK �DQG �7KH UDS\ � ��� �� � � ���� ���� �
7DQJQH\ � � - � 3 � �H W � D O � � ����� � � �$ UH � VKDPH � �JX L O W � � DQG �HPED U UDVVPHQ W �G L V W LQF W � HPRW LRQV" � - � 3H U V �6RF �3V\FKR O � � �� �� � � ����� ��� �
7DQJQH\ � � - � 3 � �H W � D O � � ����� � � �5H OD W L RQ �R I � VKDPH�DQG �JX L O W � W R �FRQVW UXF W L YH � YH U VXV �GHV W UXF W L YH � U HVSRQVHV � W R � DQJHU � DF URVV � W KH �O L I H VSDQ � � - � 3H U V �6RF �3V\FKR O � � �� �� � � ���� ���� �
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7DQWXP� �' � � ������ � �6KDPH�DQG �* URXSV � �* URXS �$QD O \ V L V � ��� � ��� ��� �
7D\ OR U � �* � � ������ � �3 U L GH � � 6KDPH �DQG �*X L O W � �(PRW L RQV R I �6H O I �D VVHVVPHQW � �& OD UHQGRQ �3 UHVV �
7KH O O H � �5 � � , � � ������ � �6KDPH�DQG �+RQRU � L Q � WKH �%RRN �R I �( V WKH U � �%\ �7 LPRWK\ �6 � � /DQ LDN � �+HE UHZ�6 WXG LHV � � YR O � ��� � � SS � ���� ���� �
7KRPDV � �+ �( � � ����� � � �( [SHU LHQF LQJ �D �VKDPH � UHVSRQVH �DV �D �S UHFXU VR U � WR � Y LR OHQFH � �%X O O H W LQ �R I � W KH �$PHU L FDQ �$FDGHP\ �R I �3V\FK LD W U \ �/DZ� ��� �� � � ���� ��� � � �7KH �VKDPH � UHVSRQVH � L V � D �S U LPL W L Y H �SK\V L R O RJ L FD O � U HVSRQVH � W R �D � U H M HF W LRQ �R I �RQHVH O I �E \ �DQRWKHU � �:KHQ �HPRW L RQD O � SD LQ � L V � VX I I L F L HQ W � L W � FDXVHV �DQJHU � W KD W �PD\ �EH �G L U HF WHG �RX WZD UG �DJD LQV W �DQR WKHU �R U � LQZDUG �DJD LQV W �RQHVH O I � � 7KH � L Q WHQV L W \ � R I � WKH � VKDPH� UHVSRQVH � �KHQFH � W KH �L Q WHQV L W \ �R I � WKH �SD LQ �DQG �DQJHU � � L V � UH O D WHG � WR � W KH � V L JQ L I L FDQFH �R I �W KH �R WKHU � � W KH � V L JQ L I L F DQFH �R I �Z L WQHVVHV � W R � W KH � U H M HF W LRQ � �RQH 
 V �YX OQHUDE L O L W \ � �ZKHWKH U �R U � QR W � WKH � UH MHF W LRQ � L V � R I �RQHVH O I �R U � DQ �DVSHF W �R I � RQHVH O I � � DQG � L I � WKH � UH MHF W LRQ �FRPHV �DV �D � VXUSU L VH � �8QGHUV WDQG LQJ � W KD W �D � VKDPH� UHVSRQVH �FDQ � O HDG � W R � Y L R O HQFH �DQG �DQJH U � D O O RZV � IR U � WKH �S UHYHQW LRQ �R I � Y LR O HQFH � �
7K UDQH � �* � � ����� � � � 6KDPH �DQG � W KH �FRQV W UXF W LRQ �R I � W KH � VH O I � �$QQXD O �R I �3V\FKRDQD O \V L V � �� � ��� ���� �
7 URRS � �1 �$ � � H W � D O � ������ � �' L VJXV W � VHQV L W L Y L W \ � L Q � HD W L QJ �G L VR UGHU V � �D � S UH O LP LQD U \ � LQ YHV W L JD W L RQ � � , Q W � - �(D W �' L VR UG � � ��� �� � � ���� ��� �
:D O ODFH � �% � �DQG �1RVNR � �$ � � ����� � � �:RUN LQJ �Z L WK � VKDPH � LQ � W KH �J URXS � W U HD WPHQW � R I �PD OH �ED W W H UH UV � � , Q W H UQD W L RQD O � -RXUQD O �R I �* URXS �3V\FKRWKHUDS\ � ��� �� � � ��� ��� � � �7KH �DXWKRU V �D UJXH � W KD W �VKDPH � L V �D � FR UH � L VVXH � I R U �PDQ\ �PHQ �ZKR �DVVDX O W � W KH L U �SD U WQH U V � �
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6KDPH�PXVW � WKHUH IR UH �EH �DGGUHVVHG � L Q � W U HD WPHQW �J URXSV � � 7K L V �D U W L F O H � RX W O LQHV �KRZ �RQH � L Q WH U YHQW LRQ � � � W KH �FRQ IHVV L RQ � � � H O L F L W V �VKDPH �DQG �KRZ� WKD W � VKDPH � L V �QHJRW LD WHG � W K URXJK � W KH �YH U L RXV �V W DJHV �R I � J URXS �GHYH ORSPHQW � �
:DQ]R � �5 � � ����� � � �4X LH W �$ V � , W 
 V �.HSW � �6KDPH� �7 UDXPD� �DQG �5DFH �L Q � WKH �1RYH O V � R I � 7RQ L �0RU U L VRQ �E\ � - � �% URRNV �%RXVRQ � �$PHU L FDQ �/ L W H UD WX UH � � YR O � ��� � � QR � �� � � SS � ���� � �'8.( �81,9(56 ,7< �35(66 �
:DUG � �+ � � 3 � � ����� � � �6KDPH� �D �QHFHVV L W \ � I R U � J URZWK � L Q � W KH UDS\ � �$P� - �3V\FKRWKHU � ��� �� � � ���� ��� �
:DUG � �+ � � 3 � � ����� � � �$ VSHF W V � R I � VKDPH� L Q � DQD O \ V L V � �$P � - �3V\FKRDQD O � ��� �� � � � �� ��� �
:DWVRQ � �3 � - � � H W �D O � � ����� � � � 6H O I � U HSR U WHG �QD UF L VV L VP�DQG �VKDPH � �W HV W L QJ � WKH �GH IHQV LYH �VH O I � H V WHHP�DQG �FRQW L QXXP�K\SRWKHVHV � �3H U VRQD O L W \ �DQG � , QG LY LGXD O �' L I IH UHQFHV � ��� �� � � ���� ���� �
:H L O O H � �. � � ������ � � 7KH �G\QDPLFV �R I � VH[XD O �Y L F W LP L VD W L RQ�Y LF W LP L V LQJ � L Q � W KH �PHPEHUV �R I �D � FK L OG � VH[XD O �DEXVH � J URXS � � H [S OR U L QJ � W KH � W KHRUH W L FD O UR OH �R I � VKDPH� �6PL WK �&R O OHJH �6 WXG LHV � LQ �6RF LD O �:RUN � ��� �� � � ���� ���� � � �$ �ZHHN O \ �L QSD W L HQ W � J URXS � I R U � S UHDGR OHVFHQW � FK L O G UHQ �ZKR �KDYH �EHHQ �VH[XD O O \ �DEXVHG �DQG�R U � VH[XD O O \ � DEXV L YH �S URY LGHV � LQV LJK W V � LQ WR �W KH �FRQYH UJHQFHV �R I � Y L F W LP LVD W LRQ �DQG �Y L F W LP L V LQJ � � , W �ZDV �K \SRWKHV LVHG � W KD W � VKDPH � IR UPV �D �F UXF LD O �D I I HF W L YH �E U L GJH �E\ �ZK LFK � W KH � W UDQV L W L RQ � I U RP�Y L F W LP� W R � Y L F W LP L VH U �RFFXU V � � 7KH �J URXS �I RV WH U V �H [S O R UD W L RQ �R I � W K L V � W U DQV L W L RQ � � Y L HZ LQJ � L W � D V � DQ �D W WHPSW �W R �PDV WH U � � R U � DQQ LK L O D W H � � WKH � L Q L W L D O � SD LQ � R I � H [S O R L WD W LRQ � �( [DPLQDW LRQ �R I � I HH O L QJ � V WD WHV � WKD W � XQGHU O L H � HD U O \ � W UDXPDW L F �H [SHU LHQFH � L O O X V W UD WHV � W KH �GH IHQV L YH � W U DQV IR UPDW LRQV � WKD W �W UDQV OD WH � W KH �SD LQ IX O �D I I HF W V � R I � Y L F W LP L VD W L RQ � LQ WR � Y L F W LP LV LQJ �
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EHKDY LRXU V � � 7KH �J URXS �S URY LGHV �D �VX L W DE O \ � VKDPH � UHGXF LQJ �F O L Q L FD O � FRQWH[ W � IR U � WK L V � S URFHVV � �
:H OFK � � - �' � � H W �D O � � ������ � � 6 W L JPDWD � � SD U W �� � �6KDPH� �JX L O W � � DQG �DQJH U � �3 ODV W �5HFRQV W �6XUJH U\ � ���� �� � � ��� ��� � � �' L VFXVVHV � WKH �V \PER O L F �PHDQ LQJ �R I � VH O I � L Q I O L F W HG �ZRXQGV �RQ � W KH � I R UHD UP� �
:H O O V � �0 � � DQG � -RQHV � �5 � � ����� � � �&K L OGKRRG �SDUHQ W L I L FD W LRQ DQG �VKDPH �SURQHQHVV � �$ �S UH O LP LQDU \ � V WXG\ � �$P� � - � � )DPL O \ � 7KH UDS\ � ��� �� � �
:KD U WRQ � �% � � ������ � � 7KH �K LGGHQ � I DFH �R I � VKDPH� � WKH �VKDGRZ� �VKDPH �DQG � VHSD UD W LRQ � � -RXUQD O �$QD O �3V\FKR O � ��� �� � � ���� ��� �
: L O VRQ � �6 � � ����� � � �5 L V LQJ �$ERYH �6KDPH � �KHD O L QJ � I DPL O \ �ZRXQGV �W R � VH O I � H V WHHP� �/DXQFK �S UHVV �
: LQQ LFR W W � �' �: � � ����� � � � 7 UDQV L W L RQD O �RE M HF W V � DQG � W UDQV L W L RQD O �SKHQRPHQD � � , Q � ����� � � � &R O O HF WHG �3DSH UV � � 7K URXJK �3DHG LD W U L F V �W R �3V\FKR �DQD O \ V L V � � /RQGRQ � � 7DY L V WRFN �
: LQQ LFR W W � �' �: � � ����� � � � 7KH �0DWXUD W LRQD O �3 URFHVVHV �DQG � W KH �)DF L O L W D W LQJ �(QY L URQPHQW � � /RQGRQ � �+RJDU WK �
: LQQ LFR W W � �' �: � � ����� � � � )HD U � R I �E UHDNGRZQ � � ,Q WH UQD W L RQD O �5HY L HZ�R I �3V\FKRDQD O \V L V �
: L W W L J � �9 �5 � �DQG �: L W W L J � � - �+ � � ����� � � �6HYHUH �FRPSX O V L YH �RYHUHD W LQJ � � KRZ� WR � RE WD LQ � D �PRUH �DFFX UD WH �K L V WR U \ � WK URXJK �QRQ �VKDPLQJ � � QRQ �E ODPLQJ � LQ WH UY LHZ � WHFKQ LTXHV � �2EHV �6X UJ � �� �� � � ��� ��� � � �7KH �DE L O L W \ � W R �RE WD LQ �DFFXUD WH �K L V W R U LH V � IR U � D �FRPSDUD W L YH � V WXG\ �R I � FRPSX O V L YH � RYHUHD W L QJ �DQG �D O FRKR O L VP�ZDV � VHYH UH O \ � FRPSURPLVHG �E\ � WKH �K L JK �GHJUHH �R I �GHQ LD O � � VKDPH �DQG � VH O I �E ODPH �SUHVHQW � L Q � WKHVH � WZR �RYHU ODSS LQJ �G L VHDVH �
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HQ W L W L H V � �$ UHDV �R I �R YHU ODS � LQF OXGHG � V LP L O D U � S URJ UHVV L RQ �R I � WKH �G L VHDVH � � IDPL O L D O � W HQGHQF LHV � �DQG � W KH �S UHVHQFH �R I � S UR WH L Q �HQ]\PDW L F �PDUNHU V � IR U � D O FRKR O L VP�Z L WK L Q � W KH �ED U LD W U L F �SRSX OD W LRQ � �6 LQFH �ER WK � VKDPH �EDVHG �G L VHDVHV � W HQG � WR � UXQ � L Q �W KH � VDPH� IDPL O L H V � � IRX U � W HFKQ LTXHV �ZH UH �GHYH ORSHG � WR � UHGXFH �W KH �DPRXQW �R I � VKDPH � WKD W �REHVH �SD W LHQ WV �H [SHU LHQFHG �ZKHQ �W D O N L QJ �DERXW � IDP L O \ � K L V W R U LH V � DQG � WKH L U �RZQ �FRPSX O V L YH � �REVHVV L YH �G L VHDVH �DV � L W � S URJ UHVVHV � W K URXJK � I L YH � L GHQW L I L DE O H �V W DJHV � � 7KHVH � WHFKQ LTXHV � L QF OXGH � � W KH �XVH �R I � VSHF L I L F �QRQ �VKDPLQJ �ZR UGV �DQG �JHV WX UHV � �QR UPD O L ]D W L RQ �R I �SD W LHQ W V 
 � K L V WR U \ �DQG �H[SHU LHQFHV � �HGXFD W L RQ �DERXW � V LP L OD U �E LR ORJ L FD O � � JHQHW L F � �S URJ UHVV L YH � � V W U HVV � UH OD WHG �G L VHDVHV � WR � VR O LG L I \ � W KH �G L VHDVH �FRQFHSW �R I �REHV L W \ � �DQG �D � O RRVH O \ � V W UXF WX UHG � L Q WH U Y L HZ � IR UPDW �ZK LFK �S URFHHGV � I URP� WKH � JHQHUD O � W R � WKH �VSHF L I L F �DQG � W KH �SDV W � W R �W KH �S UHVHQW � � L Q �DQ �R UGHU O \ � � QRQ � VKDPLQJ � I DVK LRQ � �
:RRGV � �6 � �0 � � ����� � � �6RPH �G\QDPLF V � R I �PD OH �FKDXY LQ L VP � �$ U FK �*HQ �3V\FK LD W U \ � � �� �� � � ��� �� � � �0D OH �FKDXY LQ L VP�ZDV � V WXG LHG LQ �W KH �SV\FKRDQD O \ W L F � WKH UDS\ � R I ��� �PHQ � � , W � U H IH UV � W R � W KH �PD LQ WHQDQFH �R I � I L [HG �EH O L H I V �DQG �D W W L W XGHV �R I �PD OH �VXSH U L R U L W \ � �D VVRF LD WHG �Z L WK �R YH U W �R U � F RYHU W �GHSUHF LD W LRQ �R I �ZRPHQ � �&KD O O HQJ LQJ � FKDXY LQ L V W �D W W L W XGHV �R I WHQ � UHVX O W V � L Q �DQ[ L H W \ �R U �R WKH U � V\PSWRPV � � , W � L V � I U HTXHQW O \ � QR W � LQ YHV W L JD WHG � LQ �SV\FKRWKH UDS\ �EHFDXVH � L W � L V � HJR � V\Q WRQ LF � � SD UD O O H O V � FX O WX UD O �D W W L WXGHV � �DQG �EHFDXVH � W KH UDS LV W V � R I W HQ � VKDUH � V LPL OD U �E LD V � R U �QHXUR W L F � FRQ I O L F W � �&KDXY LQ L VP�ZDV � IRXQG � W R � UHS UHVHQW � DQ �D W WHPSW � W R �ZDUG �R I I �DQ[ L H W \ �DQG � VKDPH �D U L V LQJ � I U RP�RQH �R U �PR UH �R I � IRXU � S U LPH � VRXUFHV � �XQUHVR OYHG � L Q IDQ W L O H � V W U L Y L QJV �DQG �U HJ UHVV L YH �Z L VKHV � � KRV W L O H �HQY\ �R I �ZRPHQ � � RHG LSD O � DQ[ LH W \ � � DQG �SRZHU �DQG �GHSHQGHQF\ �FRQ I O L F W V � UH OD WHG � WR �PDVFX O LQH �VH O I �H V WHHP� �0RWKHU V �ZH UH �PRUH � LPSRU WDQ W � W KDQ � ID WKH U V � LQ � WKH �GHYH ORSPHQW �R I � FKDXY LQ L VP� �DQG � U HVR OX W L RQ �ZDV � VRPHW LPHV �DVVRF LD WHG �Z L WK �GHFRPSHQVDW LRQ � LQ �Z L YHV � �
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:RRGZDUG � �. � � ����� � � � 7 UDXPDW L F �6KDPH� �7RQ L �0RU U L VRQ � �7H O HY L VXD O �&X O W X UH � � DQG � WKH �&X O W X UD O �3R O L W L F V �R I � W KH �(PRW L RQV � �&X O WX UD O � & U L W LTXH � �QR � ��� � � SS � ���� ���� �
:XUPVHU � � / � � ������ � �6KDPH� � WKH � YH L O HG �FRPSDQ LRQ �R I �QD UF L VV L VP � � ,Q �' � �1D WKDQVRQ � �HG � � � � 7KH �0DQ\ �)DFHV �R I �6KDPH� �1HZ�<R UN � �*X L O IR UG �3 UHVV �
:XUPVHU � � / � � ������ � �0DVN �R I �6KDPH� �%D O W LPRUH � � -RKQV �+RSN LQV �8Q L YH U V L W L H V �3 UHVV �<HD]H O O � � 5 � �% � � ����� � � �6H[XD O L W \ � � 6KDPH � � DQG �3 U L YDF\ � LQ � WKH �(QJ O L VK �1RYH O � �6RF LD O �5HVHDUFK � � YR O � ��� � � QR � �� � � SS � ���� ���� �
<RUNH � �& � � H W � D O � � ����� � � � 7KH �GHYH ORSPHQW �DQG � IXQF W LRQ LQJ �R I � WKH �VHQVH �R I � VKDPH� �3V\FKRDQD O \ W L F �6 WXG\ �R I � W KH �&K L OG � ��� � ���� ���� �
=DN � �: �) � � ����� � � �6RYHUH L JQ �6KDPH � �D � V WXG\ �R I �. LQJ �/HD U � �%XFNQH O O �8Q L YH U V L W \ �3 UHVV �
=DQGHU � �$ � � � )X O OH U � �5 � � �$ UPVW URQJ � �: � � ������ � � $ W W U LEX WHG �S U LGH �R U �VKDPH � L Q � J URXS �DQG � VH O I � � - �3H U V �6RF �3V\FKR O � ��� �� � � ���� ��� �
=DV ODY � �0 �5 � � ����� � � �6KDPH� UH OD WHG �V WD WHV �R I �P LQG � LQ �SV\FKRWKH UDS\ � � -RX UQD O � R I �3V\FKRWKHUDS\ �3 UDF W L F H �DQG �5HVHD UFK � �� �� � � ���� ��� � � �$Q �DSS UHF LD W LRQ �R I �PDQ L IHV WD W LRQV �R I �VKDPH � L Q �SV\FKR WKH UDS\ �J UHD W O \ � GHHSHQV �RXU �DE L O L W \ � W R � FRQQHF W �Z L WK �DQG �XQGHUV WDQG �RXU � SD W LHQ W 
 V � H [SH U L HQFH � � 7KH � U H O D W L YH �VD O L HQFH �R I � W KH � VKDPH�S URQH �SD W L HQ W 
 V � GHYD OXHG � VH O I �DQG �GHYD OX LQJ �R WKH U � L Q W H UQD O L VD W L RQV �Z L O O � EH �F U L W L FD O � L Q � W KH �SV\FKRWKH UDS\ � VH W W L QJ � � JX LG LQJ � W KH � W \SHV �R I � LQ WH UYHQW L RQV �DQG �V WDQFHV � WKD W � D UH �PRV W � KH OS IX O � �.QRZOHGJH �R I � VRPH�S UHG L F WDE OH �VKDPH � UH O D WHG � W UDQVDF W LRQV � LQ YR O Y L QJ � HQY\ � �E ODPLQJ � �R U �
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RYHU ]HD ORXV �S URE LQJ FDQ �KH OS � WKH �SV\FKRWKH UDS L V W � S UHHPSW �PRE L O L VD W LRQ �R I � XQHFHVVD U\ � O H YH O V � R I � VKDPH � L Q � W U HD WPHQW � �
=H UEH � �. � � - � � ������ � �8QFKDU W HG �ZDWH UV � � SV\FKRG\QDPLF �FRQV LGHUD W L RQV � L Q � WKH �G L DJQRV L V � DQG � W U HD WPHQW �R I � VRF LD O � SKRE LD � �%X O O �0HQQ LQJHU �& O LQ � ��� � ��� � � �'HVS L WH � W KH �S UHYD OHQFH �DQG �SV\FKR ORJ LFD O � WR O O � R I � VRF L D O � SKRE LD � � L W � KDV �RQ O \ � U HFHQ W O \ �EHHQ �V \ V WHPDW L FD O O \ � V WXG LHG � �$ O WKRXJK �PD MR U � DGYDQFHV � L Q �SKDUPDFRWKH UDS\ �DQG �FRJQ L W L YH �EHKDY LR UD O � WKH UDS LHV �KDYH �DGGHG � WR � W U HD WPHQW �RSW LRQV �DYD L ODE OH � IR U � WKHVH �SD W LHQ W V � � VRF LD O �SKRE LD � V W L O O � JRHV �XQ UHFRJQ L ]HG �DQG �XQ W UHD WHG � � 7KH �DXWKR U �H [DPLQHV �KRZ�SDU W L FX OD U � FRXQWH U W UDQV IH UHQFH � U HDF W LRQV � WR �SD W L HQ WV �PD\ � L Q WH U I H UH �Z L W K � W KH � U HFRJQ L W LRQ �DQG � VXEVHTXHQW �W UHD WPHQW �R I � VRF L D O � SKRE LD � �6KH �QR WHV � WKD W � WKH �SV\FKRG\QDPLF �O L W H UD WX UH �KDV �D O VR �QHJ OHF WHG WK L V � W RS L F � �D O WKRXJK �DVSHF W V �R I �VRF LD O � SKRE LD �D UH � LPEHGGHG � L Q � S UHY L RXV O \ �GHVF U L EHG �QHXUR W L F � R U �FKDUDF WH UR O RJ LFD O O \ �G L V WX UEHG �SD W L HQ W V � � 7ZR �FDVH �H [DPS OHV �D UH �S UHVHQWHG � W KD W �H [S O R UH �SV\FKRG\QDPLF � L V VXHV � UH OD WHG � W R � VKDPH� �DJJ UHVV LRQ � � W UDXPD � � DQG �XQUHVR OYHG �J U LH I � L Q � W KH �H W LR ORJ\ �R I �VRF LD O � SKRE LD � � 7KH �DXWKR U �EH O L H YHV � WKD W � W UHD WPHQ WV � W KD W �PRUH �I X O O \ � L Q W HJ UD WH �SV\FKRG\QDPLF �S U L QF LS O HV �Z L W K �SKDUPDFR ORJ L FD O �W UHD WPHQW �DQG �FRJQ L W L Y H �EHKDY LR UD O �PH WKRGV �Z L O O � EH �H I I L FDF LRXV �L Q � W U HD W L QJ � W K L V � G L YH U VH � J URXS �R I � SD W LHQ WV � �
=XJH U � �% � � ����� � � �6H O I � FRQVF L RXVQHVV �FRQV LGHUHG �Z L W K LQ � D �W KHRU\ �R I � VH O I � � $PHU LFDQ � -RXUQD O � R I �3V\FKRDQD O \ V L V � ��� �� � � ���� ��� �
=XSDQF LF � �0 �. � � DQG �. UH LG OH U � �0 �& � � ����� � � � 6KDPH �DQG � WKH � I HD U �R I � IHH O L QJ � � 3H U VSHF W �3V\FK LD W U �&D UH � ��� �� � � ��� ��� � � �7R[ LF � VKDPH�DQG � W KH �FRQFRPL WDQ W � I HD U �R I � IHH O L QJ �D UH �FR UH � L V VXHV �QHHG LQJ � WR �EH �DGG UHVVHG �GXU LQJ �J URXS � WKHUDS\ �Z L WK �DGX O W � VX U Y L YR UV � R I �FK L OGKRRG � VH[XD O �DEXVH � �6\PSWRP�PDQDJHPHQW � � U HSD W WH UQ LQJ � R I �F RJQ L W L YH �G L V WR U W L RQV � �DQG � WKH � LPSURYHPHQW � R I � VH O I � FD UH �
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V W UD WHJ LHV �D UH �F UXF L D O �D VSHF W V � R I �KHD O L QJ � VKDPH�EDVHG � IHH O L QJV �DQG �EHKDY LRXU V � �* URXS � W UHD WPHQW �R I IH U V �PHPEHUV � WKH �RSSRU WXQ L W \ � W R � FHDVH � U HHQDF W L QJ � IDPL O \ � U X OHV �DQG � UR O HV � WKD W �F UHD WH � W R[ L F � VKDPH� �


