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$QWKURSRJHQLF�LQMXULHV�ZHUH�REVHUYHG�RQ�HLJKW�VL[JLOO�VKDUNV�FDXJKW�EHWZHHQ������DQG������LQ�WKH�7XUNLVK�VHDV�
7KH�REVHUYHG� LQMXULHV� YDULHG� IURP� VPDOO� OLJKW�SDWFKHV� WR� ORQJ�SDUDOOHO� VFUDWFKHV�� EUXLVHV� RU� ODFHUDWLRQV�� 7KH� VL[JLOO
VKDUN�FDXJKW�RQ����$SULO������LQ�6DURV�%D\��H[KLELWHG�ZKDW�DSSHDUHG�WR�EH�DEHUUDQW�EHKDYLRXU��,QMXUHG�VL[JLOO�VKDUNV
PD\�EH�DW� ULVN� IURP�SRVW�UHOHDVH�GLVDELOLW\�RU�PRUWDOLW\��GXH� WR� WKH�SRVVLEOH� ORQJ�WHUP�SDWKRORJLF� FRQVHTXHQFHV�RI
ILVKLQJ� JHDU� LQGXFHG� VFDUV��6L[JLOO� VKDUNV� LQWHUDFW�ZLWK�PXOWLSOH� JHDU� W\SHV��ZKLFK� LPSRVH� YDU\LQJ� OHYHOV� RI� VWUHVV�
+HQFH��VWXGLHV�RQ�WKH�SRVW�UHOHDVH�VXUYLYRUVKLS�RI�WKH�VL[JLOO�VKDUN�PXVW�EH�FRQGXFWHG�RQ�D�ILVKHU\�VSHFLILF�EDVLV�

.H\�ZRUGV��+H[DQFKXV��VXUYLYDO��FRQVHUYDWLRQ��ILVKLQJ��7XUNLVK�ZDWHUV
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/HVLRQL� DQWURSRJHQLFKH� VRQR� VWDWH� RVVHUYDWH� VX� RWWR� HVHPSODUL� GL� VTXDOR� FDSRSLDWWR�� FDWWXUDWL� IUD� LO� ����� HG� LO
����� LQ� DFTXH�GHOOD� 7XUFKLD�� /H� OHVLRQL� RVVHUYDWH� FRPSUHQGHYDQR�SLFFROH�PDFFKLH�FKLDUH�� OXQJKL� JUDIIL� SDUDOOHOL�
ODFHUD]LRQL�H�DPPDFFDWXUH��/
HVHPSODUH�FDWWXUDWR�LO����DSULOH������QHOOD�EDLD�GL�6DURV��HVLELYD�XQ�FRPSRUWDPHQWR
GHILQLELOH�FRPH�DEHUUDQWH��(VHPSODUL�GL�VTXDOR�FDSRSLDWWR�IHULWL�SRWUHEEHUR�YHQLU�FRQVLGHUDWL�D�ULVFKLR�GL�LQYDOLGLWi�R
PRUWDOLWi�SRVW�ULODVFLR��LQ�VHJXLWR�D�FRQVHJXHQ]H�SDWRORJLFKH�GL�OXQJD�GXUDWD��TXDOL�JUDIIL�FDXVDWL�GD�DWWUH]]DWXUH�GD
SHVFD��/R�VTXDOR�FDSRSLDWWR�LQWHUDJLVFH�FRQ�YDUL�WLSL�GL�DWWUH]]DWXUH�GD�SHVFD��FKH�FDXVDQR�DJOL�HVHPSODUL�GLYHUVL�OL�
YHOOL�GL�VWUHVV��3HUWDQWR�JOL�DXWRUL�VRWWROLQHDQR�O¢LPSRUWDQ]D�GL�VWXGL�VSHFLILFL�VXOOD�VRSUDYYLYHQ]D�GHOOR�VTXDOR�FDSR�
SLDWWR��UHOD]LRQDWL�DOO¢DWWLYLWi�GL�SHVFD�

3DUROH�FKLDYH��+H[DQFKXV��VRSUDYYLYHQ]D��FRQVHUYD]LRQH��SHVFD��DFTXH�GHOOD�7XUFKLD
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7KH� VL[JLOO� VKDUN�� +H[DQFKXV� JULVHXV� �%RQQDWHUUH�
������� LV� D� ZLGH�UDQJLQJ� KH[DQFKLG� VKDUN� LQ� ERWK� WKH
QRUWKHUQ� DQG� VRXWKHUQ� KHPLVSKHUH� �&RPSDJQR�� ������
+��JULVHXV� LV�D�ODUJH� �WRWDO� OHQJWK�XS� WR���P��.DEDVDNDO�
�������ERWWRP�GZHOOLQJ�VKDUN�LQ�VKHOI�DQG�VORSH�ZDWHUV�
WR�D�GHSWK�RI�������P��=KDQ�HW�DO��������� UHIHUHQFHV� LQ
(EHUW���������7KH�RFFXUUHQFH�RI�+��JULVHXV� LQ�WKH�0HGL�
WHUUDQHDQ� 6HD� KDV� EHHQ� ZHOO�GRFXPHQWHG� E\� VHYHUDO
DXWKRUV� LQ� WKH�SDVW� �H�J���%DUUXOO�	�0DWH��������&DSDSp
HW�DO���������������&HORQD�HW�DO����������5HFHQW� LQYHVWL�
JDWLRQV� UHYHDOHG� WKDW� WKH� VL[JLOO� VKDUN� LV�D� FRPPRQ�E\�
FDWFK� RI� SXUVH�VHLQHUV�� ERWWRP�WUDZOHUV� DQG� JLOO�QHWWHUV�
RSHUDWLQJ� LQ� 7XUNLVK� ZDWHUV� �.DEDVDNDO�� ������ �����
�������$OWKRXJK�ILVKHUPHQ�FODLP�WKH\�GRQ¤W�GHOLEHUDWHO\
FDWFK�VL[JLOO�VKDUNV��WKH\�GRQ¤W�KDYH�DQ\�LQWHQWLRQ�RI�UH�
OHDVLQJ� WKHP� LQ� WKH� LQVWDQFHV� RI� DFFLGHQWDO� FDSWXUHV�
)XUWKHUPRUH�� WKH� LQWHUHVW� RI� ILVKPRQJHUV� IRU� ODUJH� LQGL�
YLGXDOV�RI�+��JULVHXV�LQFUHDVHV�WKH�SUHVVXUH�RQ�ILVKHU\�IRU
VL[JLOO�VKDUNV��,Q�WKH�SUHVHQW�VWXG\��SRVW�UHOHDVH�EHKDYLRU
RI� D� VLQJOH� VL[JLOO� VKDUN� DQG� DQWKURSRJHQLF� LQMXULHV� RE�
VHUYHG�RQ�VHYHUDO�VSHFLPHQV�DUH�GHVFULEHG��,PSOLFDWLRQV
RI�SRVW�UHOHDVH�EHKDYLRU�DQG�DQWKURSRJHQLF�LQMXULHV�ZLWK
WKH�VXUYLYRUVKLS�DQG�FRQVHUYDWLRQ�RI�+��JULVHXV�DUH�GLV�
FXVVHG�

0$7(5,$/�$1'�0(7+2'6

7KH� SUHVHQW� VWXG\� LV� D� SDUW� RI� RQJRLQJ� UHVHDUFK� RQ
WKH� OLIH�KLVWRU\�RI�+H[DQFKXV�JULVHXV� LQ�7XUNLVK�ZDWHUV�
ZKLFK�ZDV� LQLWLDWHG�E\� ,FKWK\RORJLFDO� 5HVHDUFK� 6RFLHW\
�,�5�6��� LQ� ������ 2Q� ��� $SULO� ������ WZR� VL[JLOO� VKDUNV
ZHUH� IRXQG�GLVFDUGHG�DVKRUH� LQ� 6DUR]�%D\� �1(�$HJHDQ
6HD�� )LJ�� ���� E\�0U�� $WD� %LOJLOL� �$%��� DQ� îVWDQEXO� EDVHG
VFXED�GLYHU��$%� UHFRUGHG� WKH� WRWDO� OHQJWK� �7/��� VH[�DQG
H[WHUQDO� FKDUDFWHULVWLFV� RI� WKH� ODQGHG� VL[JLOO� VKDUNV� RQ
VLWH��9LGHR�IRRWDJH�RI�WKH�SRVW�UHOHDVH�EHKDYLRU�RI�RQH�RI
WKH�VL[JLOO�VKDUNV�ZDV�WDNHQ�E\�$%�ZLWK�D�FRPSDFW�GLJLWDO
FDPHUD� LQ� D� ZDWHUSURRI� KRXVLQJ�� 3RVW�UHOHDVH� EHKDYLRU
GHVFULEHG� LQ� WKH� SUHVHQW� DUWLFOH� LV� EDVHG� RQ� WKLV� YLGHR
IRRWDJH��ZKLFK�LV�DYDLODEOH�RQ�WKH�IROORZLQJ�OLQN��KWWS���
GHULQWDNLS�EORJVSRW�FRP���������VDURV�NRUIH]LQGH�LNL�
ER]FDPJR]�KWPO

'HILQLWLRQV�RI�WKH�DQWKURSRJHQLF�LQMXULHV�VHHQ�RQ�WKH
H[DPLQHG� VSHFLPHQV� IROORZHG� 'XQEUDFN� 	� =LHOLQVNL
�������� 7KHVH� LQMXULHV� GLIIHU� IURP� EUHHGLQJ� LQMXULHV�� IRU
LQVWDQFH��6WHYHQV��������

$QWKURSRJHQLF� LQMXULHV� GHVFULEHG� KHUH� ZHUH� RE�
VHUYHG�RQ���VL[JLOO�VKDUNV�FDXJKW�LQ�\HDUV������WR������
0HDVXUHPHQWV� DQG� VFDU� FKDUDFWHULVWLFV� RI� WKHVH� VSHFL�
PHQV�DUH�SUHVHQWHG� LQ�7DEOH���� WKH� ORFDOLWLHV�RI�FDSWXUH
DUH� LQGLFDWHG� RQ� WKH�PDS� LQ� )LJXUH� ��� 7/�� WKH� GLVWDQFH
IURP�WKH� WLS�RI� WKH� VQRXW� WR� WKH� WLS�RI� WKH�XSSHU�FDXGDO
OREH��ZLWK�WKH�FDXGDO�ILQ�LQ�LWV¤�QDWXUDO�SRVWXUH��RI�HDFK
H[DPLQHG�VL[JLOO�VKDUN�ZDV�UHFRUGHG��3KRWRJUDSKV�RI�WKH
ZRXQGHG�VL[JLOO�VKDUNV�DUH�NHSW�LQ�WKH�DUFKLYHV�RI�,�5�6�
DQG�DYDLODEOH�IRU�IXUWKHU�LQVSHFWLRQ�RQ�UHTXHVW�

)LJ�����&DSWXUH�ORFDOLWLHV�RI�WKH�H[DPLQHG�VL[JLOO�VKDUNV�RII�7XUNLVK�FRDVW��1XPEHUV�DUH�WKH�VDPH�DV�WKH�QXPEHUV�LQ
7DEOH�,�
6O�����/RNDFLMH�XORYD�REUDYQDYDQLK�PRUVNLK�SVRY�ÉHVWHURÉNUJDUMHY�Y�WXUÉNLK�YRGDK��ÈWHYLONH�XVWUH]DMR�WLVWLP�L]�WDEHOH
,�
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$QWKURSRJHQLF�LQMXULHV�RQ�VL[JLOO�VKDUNV

7KH�REVHUYHG�LQMXULHV�YDULHG�IURP�VPDOO�OLJKW�SDWFKHV
WR�ORQJ�SDUDOOHO�VFUDWFKHV��EUXLVHV�RU�ODFHUDWLRQV��)LJ�����
,QGLYLGXDO� GHVFULSWLRQV� RI� VFDU� FKDUDFWHULVWLFV� DUH� JLYHQ
LQ�7DEOH����7KH�RULJLQ�RI�WKH�ORQJ�SDUDOOHO�OLQHV�LV�XQFHU�
WDLQ�EXW� WKH\�DUH�FRQVLVWHQW�ZLWK� LQMXULHV�H[SHFWHG� IURP
WKH� HQWDQJOHPHQW� ZLWK� WKH� QHWV� RU� OLQHV�� 1DUURZ� EXW
GHHS�SHUIRUDWLRQV� DUH� H[SHFWHG� WR� EH� WKH� UHVXOW� RI� JDII�
LQJ��,Q�DOO�RI�WKH�H[DPLQHG�VL[JLOO�VKDUNV��SHWHFKLDO�KHP�
RUUKDJH�LV�ZLGHVSUHDG��SDUWLFXODUO\�DURXQG�RUDO�DUHD�DQG
YHQWUDO�VXUIDFH�

3RVW�UHOHDVH�EHKDYLRU�RI�WKH�VL[JLOO�VKDUN�1R��

,QIRUPDWLRQ�SURYLGHG�E\� ILVKHUPHQ�UHYHDOHG� WKDW� WKH
WZR� VL[JLOO� VKDUNV� FDSWXUHG� RQ� ���$SULO� ����� VWUXJJOHG
GUDPDWLFDOO\� IRU�QHDUO\����PLQXWHV�EHIRUH�EHLQJ�JDIIHG�
7KHQ�WKH�ILVKHUPHQ�WLHG�WKH�VL[JLOO�VKDUNV�E\�WKH�WDLO�DQG
WRZHG�WKHP�EHKLQG�WKHLU�ILVKLQJ�ERDW�IRU�DOPRVW���KRXU�
2QH� RI� WKH� VKDUNV� ZDV� DOUHDG\� GHDG� ZKHQ� GLVFDUGHG

DVKRUH� �)LJ�� �D��� 'XULQJ� WKH� H[DPLQDWLRQ� RI� WKH� VSHFL�
PHQV��$%�UHDOL]HG�WKDW�WKH�RWKHU�VL[JLOO�VKDUN��VSHFLPHQ
QR����LQ�7DE�����ZDV�VWLOO�DOLYH��:LWK�WKH�DVVLVWDQFH�RI�OR�
FDO� ILVKHUPHQ� WKH� VL[JLOO� VKDUN�ZDV� UHWXUQHG� WR� WKH� VHD�
7KH�DQLPDO�H[KLELWHG�ZKDW�DSSHDUHG�WR�EH�DEHUUDQW�EH�
KDYLRU��8SRQ�UHOHDVH�� WKH�VL[JLOO�VKDUN�DEUXSWO\�FROOLGHG
ZLWK�WKH�ERWWRP�URFN��VWRSSHG�DQG�UHPDLQHG�PRWLRQOHVV
RQ�WKH�ERWWRP�IRU�DOPRVW�RQH�PLQXWH��)LJ���E���7KHUHDIWHU
LW�UHVXPHG�VZLPPLQJ�DQG�DVFHQGHG�WR�VXUIDFH��)LJ���F��
7KH� VKDUN� UHPDLQHG�QHDU� WKH� VXUIDFH�ZLWK� WKH� WLS� RI� LWV
VQRXW�H[SRVHG�WR�DLU�DQG�UHVXPHG�VZLPPLQJ�LQ�WKDW�SR�
VLWLRQ� �)LJ�� �G��� 7KHQ� WKH� DQLPDO� PRYHG� EHQHDWK� WKH
VXUIDFH�DJDLQ�� UHVXPHG� VZLPPLQJ� IRU� D� VKRUW� WLPH� DQG
URVH�WR�VXUIDFH�DJDLQ��7KLV��ULVH�DQG�VLQN��PRYHPHQW�ZDV
UHSHDWHG�E\�WKH�VKDUN�VHYHUDO�WLPHV��'XULQJ�WKLV�WLPH��WKH
VKDUN�UHPDLQHG�VZLPPLQJ�LQ�D�FLUFXODU�SDWK��ZLWK�PRXWK
ZLGH�RSHQ��DQG�UROOLQJ�RQ� LWV� OHIW�VLGH�DV� LW� ORVW�HTXLOLE�
ULXP��)LJ���G�H���7KH�VKDUN�FRQWLQXHG�WKLV��ULVH�DQG�VLQN�
PRYHPHQW�� ZKLOH� UHPDLQLQJ� LQ� DQ� REOLTXH� SRVWXUH� RI
�QRVH�XS� DQG� WDLO�GRZQ�� IRU� DERXW� WZR� PLQXWHV�� WKHQ
UROOHG�RQ� LWV� EDFN� DQG� FROOLGHG�ZLWK� WKH� ERWWRP�EHIRUH
G\LQJ��)LJ���I��

7DE�����,QGLYLGXDO�VFDU�FKDUDFWHULVWLFV�DQG�FDWFK�GDWD�RI�WKH�H[DPLQHG�VL[JLOO�VKDUNV��)LJXUHV�JLYHQ�LQ�WKH�¢1R£�FRO�
XPQ�DUH�WKH�VDPH�DV�WKH�QXPEHUV�RQ�WKH�PDS�LQ�)LJXUH���
7DE�� ��� .DUDNWHULVWLNH� SRVDPH]QLK� SRÉNRGE� LQ� SRGDWNL� R� XORYX� REUDYQDYDQLK� PRUVNLK� SVRY� ÉHVWHURÉNUJDUMHY�
ÈWHYLONH�Y�VWROSFX�¢1R£�XVWUH]DMR�ÉWHYLONDP�QD�]HPOMHYLGX�QD�VOLNL���

1R 'DWH 7/��FP� :��NJ� 6H[ 5HPDUNV

� ���)HE����� ��� ��� 0 $EUDVLRQ�RQ�WKH�WLS�RI�WKH�VQRXW�DQG�KHPRUUKDJH�
VXSHUILFLDO�SDWFKHV�RI�GLIIHULQJ�VL]HV�DW�WKH
SHFWRUDO�ILQ�EDVH�DQG�RQ��WK�JLOO�VOLW�

� ���1RY����� ��� ��� 0 'HHS�DEUDVLRQ�OLNH�VFDU�RQ�WKH�EUDQFKLDO�DUHD�
JURXS�RI�ORQJ�SDUDOOHO�OLQHV�UXQQLQJ�DORQJ�WKH
SHOYLF�UHJLRQ�

� ���)HE����� ��� ��� ) 'HHS�DEUDVLRQV�RQ�JLOO�VOLWV�

� ���0DU����� ��� �� ) 'RUVDO�ILQ�LV�GHHSO\�WRUQ�

� ���0DU����� ��� ��� 0 8SSHU�ODELDO�VNLQ�LV�GHHSO\�WRUQ�RQ�WKH�ULJKW�VLGH�

� ���0DU����� ��� ��� " *URXS�RI�ORQJ�SDUDOOHO�OLQHV�UXQQLQJ�RYHU�SHFWRUDO
EDVH��GHHS�DEUDVLRQV�RQ�WKH�XSSHU�HGJH�RI�WKH�JLOO
VOLWV�

� ��1RY����� ��� ��� 0 &DXGDO�SHGXQFOH�ZLWK�GHHS�EUXLVHV��VFUDWFKHV�DV
GHHS��ORQJ�SDUDOOHO�OLQHV�RQ�SHOYLF�UHJLRQ�

� ���$SU����� ��� " ) 'HHS� VFUDWFKHV� DQG� WKLQ� OLQHV� VXUURXQGLQJ
WKH� KHDG�� GHHS� SHUIRUDWLRQV� RQ� WKH� KHDG�� FDXGDO
SHGXQFOH�ZLWK�GHHS�EUXLVHV�
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)LJ�����$QWKURSRJHQLF�VFDUV�RQ�WKH�H[DPLQHG�VL[JLOO�VKDUNV���$��6SHFLPHQ�1R�����%��6SHFLPHQ�1R�����&��6SHFLPHQ
1R�����'��6SHFLPHQ�1R���
6O�����$QWURSRJHQH�SRÉNRGEH�QD�REUDYQDYDQLK�PRUVNLK�SVLK�ÉHVWHURÉNUJDUMLK���$��SULPHUHN�ÉW������%��SULPHUHN�ÉW����
�&��SULPHUHN�ÉW������'��SULPHUHN�ÉW����

:LGH� VFDOH� XWLOL]DWLRQ� RI� XQGHUZDWHU� LPDJLQJ� E\
VFXED�GLYHUV�SURYLGHV�DQ�LQFUHDVLQJ�DPRXQW�RI�HYLGHQFH
RI� WKH� VKDUN� OLIH�KLVWRU\�FKDUDFWHULVWLFV� FRPSDUHG� WR� WKH
SDVW��2Q� WKH�EDVLV�RI�D� FRPSDFW�GLJLWDO� FDPHUD� UHFRUG�
LQJV�� WKH� DXWKRU� FRQFOXGHV� WKDW� WKH� VL[JLOO� VKDUN� HQWDQ�
JOHG�LQ�D�ILVKLQJ�QHW�ZDV�VXEMHFWHG�WR�H[FHVVLYH�SK\VLFDO
WUDXPD�DQG�DLU�H[SRVXUH�DQG�FRQVHTXHQWO\�H[KLELWHG�DE�
HUUDQW�EHKDYLRU��ZKLFK�LQFOXGHG�D�QHDUO\�WZR�PLQXWH�SH�
ULRG� RI� GLVRULHQWDWLRQ�� DW\SLFDO� VZLPPLQJ� XSRQ� UHOHDVH
�L�H���LQFDSDEOH�RI�GLUHFWHG�VZLPPLQJ�EXW�VWLOO�DOLYH���ORVV
RI�HTXLOLEULXP��DQG�GHDWK��0DQLUH�HW�DO�� �������GHILQHG
WKLV� FRQGLWLRQ� RI� D� UHOHDVHG� VKDUN� DV� £&RQGLWLRQ� �¤�
ZKLFK�PHDQV�GHDG�XSRQ�UHPRYDO�IURP�JHDU�RU�PRULEXQG
DQG� XQDEOH� WR� UHYLYH� HYHQ� DIWHU� D� ORQJ� VXEPHUJHQFH
WLPH�

8VLQJ� &5,77(5&$0� DQLPDO�ERUQH� LPDJLQJ� V\VWHP�
6NRPDO� HW� DO�� ������������ IRXQG� WKDW� JUH\� UHHI� VKDUNV�
&DUFKDUKLQXV�DPEO\UK\QFKRV� �%OHHNHU���������H[KLELWHG
DEHUUDQW�EHKDYLRU�XSRQ� UHOHDVH�DW� -RKQVWRQ�$WROO� LQ� WKH
&HQWUDO� 3DFLILF�� 6NRPDO� HW� DO�� ������������ FRQFOXGHG
WKDW� WKH� DEHUUDQW� SRVW�UHOHDVH� EHKDYLRU� RI� D� VLQJOH� JUH\
UHHI�VKDUN�WKDW�VHWWOHG�RQ�WKH�ERWWRP�IRU�WZR�PLQXWHV�ZDV
OLNHO\� DVVRFLDWHG� ZLWK� WLVVXH� GDPDJH� IURP� WKH� KRRN�
6NRPDO�	�&KDVH� �������QRWHG� WKDW�XSRQ� UHOHDVH� VKDUNV
DUH�FDSDEOH�RI�UHFRYHU\�ZKHQ�KDQGOHG�SURSHUO\�DQG�QRW
VXEMHFWHG�WR�H[WHQVLYH�SK\VLFDO�WUDXPD��3K\VLFDO�GDPDJH
FDXVHG� E\� ILVKLQJ� JHDU� FDQ� KDYH� OHWKDO� FRQVHTXHQFHV
DQG� FRQWULEXWH� WR� SRVW�UHOHDVH� PRUWDOLW\� �%RUXFLQVND� HW
DO��� ������ 6NRPDO�� ������� DV� KDSSHQHG� LQ� WKH� FDVH� RI
VKDUN�1R���
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)LVKLQJ� QHWV� FDQ� FDXVH� H[WHUQDO� HSLWKHOLDO� GDPDJH
IURP�DEUDVLRQ�RU� HQWDQJOHPHQW� �6NRPDO���������0RUHR�
YHU��URXJK�KDQGOLQJ��XVH�RI�JDIIV�DQG�H[FHVVLYH�WLPH�RXW
RI�ZDWHU�FDQ�FDXVH�LUUHSDUDEOH�GDPDJH�WR�VKDUNV��6NRPDO
	�&KDVH���������)LVKLQJ�JHDU�LQGXFHG�LQMXULHV�FDQ�FDXVH
VHULRXV� GDPDJH� DQG� IXWXUH� KHDOWK� ULVN�� 3RVW�UHOHDVH� LQ�
IHFWLRQV� FDQ� LQFUHDVH� WKH� LQFLGHQFH� RI� SRVW�UHOHDVH� RU
£FU\SWLF¤�PRUWDOLW\��'XQEUDFN�	�=LHOLQVNL��������UHSRUWHG
DSSUR[LPDWHO\�RQH�WKLUG�RI�WKH�VL[JLOO�VKDUNV�REVHUYHG�DW
)ORUD� ,VOHWV�� %ULWLVK� &ROXPELD�� WR� KDYH� VFDUV� FRQVLVWHQW
ZLWK�FRPPHUFLDO�JHDU�HQWDQJOHPHQW��'XH�WR�WKH�DEVHQFH
RI�LQMXULHV�RI�WKLV�W\SH�LQ�WKH�VKDUNV�ELJJHU�WKDQ�����FP
7/��'XQEUDFN�	�=LHOLQVNL��������VXJJHVWHG�WKDW�WKH�ODUJ�
HVW� VKDUNV� PD\� EH� DEOH� WR� EUHDN� RII� KRRNV� RU� OHDGHUV
ZLWKRXW�HQWDQJOHPHQW��7KH�WKUHH�ODUJHVW�VSHFLPHQV��1RV
��� ��� ��� 7DE�� ���� H[DPLQHG� LQ� WKH� SUHVHQW� VWXG\�� ERUH
VFDUV�FRQVLVWHQW�ZLWK�ILVKLQJ�QHW�HQWDQJOHPHQW��7KH�LQMX�
ULHV�VXUURXQGLQJ�WKH�KHDG�RI�VSHFLPHQ�1R���DUH�VXJJHV�

WLYH� RI� WKH� HQWDQJOHPHQW� ZLWK� JLOO�� RU� WUDPPHO�QHWV�
FRPPRQO\� XVHG� JHDUV�� SDUWLFXODUO\� E\� WKH� FRDVWDO� ILVK�
HUPHQ��0DQLUH� HW� DO�� ������� UHSRUWHG� EHKDYLRUDO� GLIIHU�
HQFHV�DPRQJ� WKH� WKUHH� VKDUN� VSHFLHV¤� UHVSRQVHV� WR� JLOO�
QHW� FDSWXUH�� 7KHVH� EHKDYLRUDO� GLIIHUHQFHV� YDULHG� IURP
GUDPDWLF� VWUXJJOH� DQG� WLJKW� HQWDQJOHPHQW� LQ� 6SK\UQD
WLEXUR� �/LQQDHXV��������DQG�&DUFKDUKLQXV� OLPEDWXV� �9D�
OHQFLHQQHV���������WR�SRRU�RU�QR�VWUXJJOH�ZLWK�HQWDQJOH�
PHQW� LQ� JLOO� DUHD� LQ�&�� OHXFDV� �9DOHQFLHQQHV�� ������� ,Q
WKH� H[DPLQHG� VL[JLOO� VKDUNV�� LQMXULHV� DSSHDUHG� SDUWLFX�
ODUO\�LQ�WKH�KHDG��JLOO�DQG�ILQ�UHJLRQV��UHVXOWLQJ�LQ�H[FHV�
VLYH�VNLQ�DEUDVLRQV�DQG�ILQ�GDPDJH��)LJ������DOO�RI�ZKLFK
DUH� VXJJHVWLYH� RI� GUDPDWLF� VWUXJJOH� DQG� WLJKW� HQWDQJOH�
PHQW�ZLWK�WKH�ILVKLQJ�QHW��'HHS�EUXLVHV�VHHQ�RQ�WKH�FDX�
GDO�SHGXQFOH�RI�VSHFLPHQV�1R���DQG���ZHUH�FDXVHG�E\
OLIWLQJ�RU�WRZLQJ�WKH�VL[JLOO�VKDUNV�E\�WKH�WDLO��ZKLFK�PD\
KDYH�WRUQ�LQWHUQDO�FRQQHFWLYH�WLVVXH�

)LJ�����'LVFDUGHG�VL[JLOO�VKDUNV�LQ�6DUR]�%D\���$��$UURZ�GHQRWHV�WKH�VSHFLPHQ�����FP�7/�ILOPHG�IRU�SRVW�UHOHDVH�EH�
KDYLRU���%��9LGHR�FDSWXUH�LPDJH��VL[JLOO�VKDUN�FROOLGHV�RQ�WKH�ERWWRP���&��9LGHR�FDSWXUH�LPDJH��VL[JLOO�VKDUN�ULVHV�WR
VXUIDFH���'��9LGHR�FDSWXUH�LPDJH��¢QRVH�XS�DQG�WDLO�GRZQ£�VZLPPLQJ���(��9LGHR�FDSWXUH�LPDJH��VL[JLOO�VKDUN�ZLWK
PRXWK�ZLGH�RSHQ�DQG�QRVH�SURMHFWLQJ�RXW�RI�WKH�ZDWHU���)��$IWHU�DERXW�WZR�PLQXWHV�RI�DW\SLFDO�VZLPPLQJ�VL[JLOO
VKDUN�GLHV�DQG�FROOLGHV�RQ�WKH�ERWWRP�
6O�����2GYUËHQD�PRUVND�SVD�ÉHVWHURÉNUJDUMD�Y�]DOLYX�6DURV���$��SXÉàLFD�R]QDàXMH�SULPHUHN�VNXSQH�GROËLQH�����FP�
NL�MH�ELO�SRVQHW�SR�L]SXVWX���%��YLGHR�SRVQHWHN��PRUVNL�SHV�ÉHVWHURÉNUJDU�]DGHQH�RE�GQR���&��YLGHR�SRVQHWHN��PRUVNL
SHV�ÉHVWHURÉNUJDU�VH�GYLJQH�QD�SRYUÉMH���'��YLGHR�SRVQHWHN��SODYDQMH�]��JREFHP�JRU�LQ�UHSRP�GRO����(��YLGHR�SRV�
QHWHN��PRUVNL�SHV�ÉHVWHURÉNUJDU�V�ÉLURNR�UD]SUWLP�JREFHP�LQ�QRVRP�QDG�YRGQR�JODGLQR���)��SR�SULEOLËQR�GYHK�PLQX�
WDK�DWLSLàQHJD�SODYDQMD�PRUVNL�SHV�ÉHVWHURÉNUJDU�SRJLQH�LQ�REOHËL�QD�PRUVNHP�GQX�



$11$/(6�©�6HU��KLVW��QDW��©����©������©��

+DNDQ�.$%$6$.$/��3267�5(/($6(�%(+$9,25�$1'�$17+5232*(1,&�,1-85,(6�2)�7+(�%/817126(�6,;*,//�6+$5.�����������

��

'XH� WR� LWV� FRPSOH[� VWUXFWXUH� DQG� FORVH� DVVRFLDWLRQ
ZLWK� YDULRXV� WLVVXH� HOHPHQWV�� VKDUN� VNLQ� LV� DQ� DFWLYH
FRPSRVLWH�ZLWK� IXQFWLRQDO� UROHV��H�J��PLQLPL]LQJ� VZLP�
PLQJ� LQGXFHG�GUDJ�� UHGXFLQJ�PHFKDQLFDO� DEUDVLRQ� DQG
SURWHFWLQJ� WKHP� IURP� HFWRSDUDVLWHV� �6RXWKDOO� 	� 6LPV�
�������:KHWKHU�VPDOO�RU�ODUJH��VFDUV�FDQ�DGYHUVHO\�DIIHFW
WKH�VWUXFWXUDO�LQWHJULW\�RI�VKDUN�VNLQ��ZKLFK�LQ�WXUQ�ZHDN�
HQV� LWV� GHIHQVLYH� PHFKDQLVPV� DJDLQVW� H[WHUQDO� SDWKR�
JHQV��$OWKRXJK�QR�VWXG\� LV�DYDLODEOH�RQ�ZRXQG�KHDOLQJ
LQ� VL[JLOO� VKDUNV��5HLI� �������QRWHG� WKDW�� LQ� QXUVH� VKDUN�
*LQJO\PRVWRPD� FLUUDWXP� �%RQQDWHUUH�� ������ DQG� OHRS�
DUG� VKDUN�� 7ULDNLV� VHPLIDVFLDWD� �*LUDUG�� ������� ZRXQG
KHDOLQJ�FDQ�WDNH�DW�OHDVW���PRQWKV��,Q�WKH�H[DPLQHG�VL[�
JLOO�VKDUNV��VFDUV�ZHUH�FRYHUHG�E\�D�WKLQ�OD\HU�RI�PXFXV�
DQG� SHWHFKLDO� KHPRUKDJHV� ZHUH� VHHQ�� SDUWLFXODUO\� RQ
H[WHQVLYH� GHUPDO� DEUDVLRQV� �)LJ�� �D�� DQG� WKLQ� SDUDOOHO
OLQH� W\SH� VFUDWFKHV� �)LJ�� �E��� $FFRUGLQJ� WR� 5HLI� �������
GHUPDO�ZRXQGV�DUH�FRYHUHG�ZLWK�PXFXV�LQ�PRUH�WKDQ��
ZHHNV�� DQG� EHQHDWK� WKLV�PXFXV� WKH� HSLGHUPLV� UHJHQHU�
DWHV�� 7KH�XVXDO� SURJUHVVLRQ� RI� WKH� KHDOLQJ� SURFHVV� RXW�
OLQHG� E\� 5HLI� ������� FDQ� FDXVH� KDUPIXO� SDWKRORJLHV� LQ
UHOHDVHG� VL[JLOO� VKDUNV�� $OWKRXJK� VXEVWDQFHV� RFFXUULQJ
QDWXUDOO\� LQ� HODVPREUDQFKHV� LQFUHDVH� UHVLVWDQFH� WR� LQ�
IHFWLRQ� DQG� LPSURYH� WLVVXH� UHJHQHUDWLRQ� �%LUG�� ������
RSHQ� ZRXQGV� DUH� VXLWDEOH� VLWHV� IRU� FRQWDPLQDWLRQ� DQG
GHYHORSPHQW� RI� SDWKRORJLF� RUJDQLVPV�� )XUWKHUPRUH�
YDULRXV�H[WHQWV�RI�WLVVXH�LQYROYHPHQW�LQ�ZRXQGHG�VKDUNV
VXJJHVWHG� WKDW�PRUSKRORJLFDO�PRGLILFDWLRQV� LQ� JLOOV� DQG
ILQV� �SDUWLFXODUO\� SHFWRUDO� ILQV�� FDQ� DGYHUVHO\� DIIHFW� WKH
UHVSLUDWRU\�FDSDFLW\��DQG�ORFRPRWLRQ�DQG�VWDELOL]DWLRQ�RI
VKDUNV��%LUG���������,W�FDQ�EH�DVVXPHG�WKDW�LQMXUHG�VL[JLOO
VKDUNV� PD\� EH� DW� ULVN� IURP� SRVW�UHOHDVH� GLVDELOLW\� RU
PRUWDOLW\��GXH�WR�WKH�SRVVLEOH�ORQJ�WHUP�SDWKRORJLF�FRQ�
VHTXHQFHV�RI�ILVKLQJ�JHDU�LQGXFHG�VFDUV��DV�VXJJHVWHG�E\
%LUG��������

&21&/86,216

,Q�DJUHHPHQW�ZLWK�6NRPDO� ������� DQG�6NRPDO�HW�DO�
������������� ZH� FRQVLGHU� WKH� XQGHUVWDQGLQJ� RI� SRVW�
UHOHDVH�EHKDYLRU�RI�VKDUNV�DV�YHU\�LPSRUWDQW�WR�LPSURYH
WKH�VXUYLYDO�FKDQFHV�RI�UHOHDVHG�VKDUNV��(YHQ�WKH�REVHU�
YDWLRQV� RI� SRVW�UHOHDVH� EHKDYLRU� RI� D� VLQJOH� VKDUN� FDQ
SURYLGH�D�GHHS�LQVLJKW�DQG�HQDEOH�XV�WR�UHYLHZ�WKH�FRQ�
VHUYDWLYH� DQG� UHJXODWRU\� PHDVXUHV�� 6L[JLOO� VKDUNV� DUH
FRQVLGHUHG� D� £QXLVDQFH¤� E\� WKH� ILVKHUPHQ�� DQG� XSRQ
FDSWXUH�WKHLU�LPPHGLDWH�UHVSRQVH�LV�WR�NLOO�WKH�HQWDQJOHG
VSHFLPHQV�� 3RVW�UHOHDVH� GHDWK� RI� WKH� REVHUYHG� VL[JLOO
VKDUN�UDLVHV�WKH�IROORZLQJ�TXHVWLRQV��'RHV�WKH�UHOHDVH�RI
WKH�VL[JLOO�VKDUN�DOORZ�IRU�VXUYLYRUVKLS�DQG�FRQVHUYDWLRQ
RI�+��JULVHXV"�:KDW�LV�WKH�UDWH�RI�FU\SWLF�PRUWDOLW\�RI�VL[�
JLOO�VKDUNV� LQ�7XUNLVK�ZDWHUV"�:KDW�PHDVXUHV�VKRXOG�EH
LPSOHPHQWHG�WR�LQFUHDVH�WKH�FKDQFH�RI�SRVW�UHOHDVH�VXU�
YLYRUVKLS"�*LYHQ� WKH� ODUJH� VL]H� DQG�GHPHUVDO� QDWXUH� RI
WKH� VL[JLOO� VKDUN�� DVVHVLQJ� SRVW�UHOHDVH�PRUWDOLW\� LV� GLIIL�
FXOW�DQG�VKRXOG�LQFOXGH�PXOWLSOH�DSSURDFKHV�WKDW�TXDQ�
WLI\�WKH�H[WHQW�RI�SK\VLFDO�GDPDJH��6L[JLOO�VKDUNV�LQWHUDFW
ZLWK� PXOWLSOH� JHDU� W\SHV� �H�J�� JLOO�� DQG� WUDPPHO�QHWV�
ERWWRP�WUDZOV�� SXUVH�VHLQHV� DQG� GHHS�VHW� ORQJ�OLQHV��
ZKLFK�LPSRVH�YDU\LQJ�OHYHOV�RI�VWUHVV��+HQFH��VWXGLHV�RQ
WKH�SRVW�UHOHDVH�VXUYLYRUVKLS�RI�WKH�VL[JLOO�VKDUN�PXVW�EH
FRQGXFWHG�RQ�D�ILVKHU\�VSHFLILF�EDVLV�

$&.12:/('*0(176

7KH�DXWKRU�ZRXOG�OLNH�WR�WKDQN�0U��$WD�%LOJLOL��DQ�îV�
WDQEXO� EDVHG� VFXED� GLYHU�� IRU� WKH� YLGHR� IRRWDJH� RI� WKH
VL[JLOO�VKDUN��$�VSHFLDO� WKDQN�JRHV� WR�0UV��g]J�U�.DED�
VDNDO� IRU� KHU� FRQWULEXWLRQ� GXULQJ� WKH� ILHOG� VXUYH\V�� 7KH
DXWKRU� DOVR� WKDQNV� WKH� WZR� DQRQ\PRXV� UHIHUHHV� IRU� WKH
FULWLFDO� UHYLHZ�RI� WKH�PDQXVFULSW��:LWK� WKH�FRQWULEXWLRQ
RI� WKHLU� YDOXDEOH� FRPPHQWV�� WKH� FRQWHQW� RI� WKH� DUWLFOH
VLJQLILFDQWO\�LPSURYHG�
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+DNDQ�.$%$6$.$/
&?DPDUKHKCE?=H�/AOA=N?D�0K?EAPU
�1=JP=RE�*=D=HHAOE
�*AJPA�KçHQ� =@@AOE
�î@EH��LP�
�+K������
�¶IN=JEUA
�1/�������îOP=J>QH
�1QNGAU

(�PDLO��KDNDQNDEDVDNDO#VXSHUSRVWD�FRP

329=(7(.

3UL�RVPLK�PRUVNLK�SVLK�ÈHVWHURÈNUJDUMLK��XMHWLK�PHG�OHWL������LQ������Y�WXUÈNLK�YRGDK��VR�ELOH�]DEHOHÊHQH�DQWUR�
SRJHQH� SRÈNRGEH�� RG� PDQMÈLK� VYHWOLK� OLV� GR� GDOMÈLK� SDUDOHOQLK� SUDVN�� RGUJQLQ� LQ� UD]WUJDQLQ�� 3UL� PRUVNHP� SVX
ÈHVWHURÈNUJDUMX��XMHWHP�����DSULOD������Y�]DOLYX�6DURV��SD�VR�RSD]LOL��NDU�EL� ODKNR�ELOR�QHQRUPDOQR�YHGHQMH��3UL�UD�
QMHQLK� PRUVNLK� SVLK� ÈHVWHURÈNUJDUMLK� REVWDMD� WYHJDQMH� SUL]DGHWRVWL� DOL� XPUOMLYRVWL� SR� L]SXVWX� ]DUDGL� PRÊQLK� GRO�
JRURßQLK�SDWRORÈNLK�SRVOHGLF�SRÈNRGE��SUL]DGHMDQLK�]�ULERORYQR�RSUHPR��0RUVNL�SVL�ÈHVWHURÈNUJDUML�SULKDMDMR�Y�VWLN�]
UD]OLßQR� ULERORYQR� RSUHPR�� NL� SRY]URßD� UD]OLßQH� VWRSQMH� VWUHVD�� =DWR� MH� UD]LVNDYH� SUHÊLYHWMD� PRUVNLK� SVRY
ÈHVWHURÈNUJDUMHY�SR�L]SXVWX�SRWUHEQR�L]YDMDWL�QD�SULPHUX�VSHFLILßQHJD�WLSD�ULERORYD�

.OMXÞQH�EHVHGH��+H[DQFKXV��SUHÌLYHWMH��YDUVWYR��ULERORY��WXUÊNH�YRGH

5()(5(1&(6

%DUUXOO�� -�� 	� ,�� 0DWH� �������� %LRORJtD� GH� OD� FDÇDERWD�
+H[DQFKXV�JULVHXV� �%RQQDWHUUH��������HQ�HO�0DU�0HGL�
WHUUDQHDR��%RO��$VRF��(VS��(ODVPR������������
%LUG�� 3�� 0�� �������� 7LVVXH� UHJHQHUDWLRQ� LQ� WKUHH� FDU�
FKDUKLQLG�VKDUNV�HQFLUFOHG�E\�HPEHGGHG�VWUDSV��&RSHLD�
�����������������
%RUXFLQVND�� -��� 1�� .RKOHU�� /�� 1DWDQVRQ� 	� *�� 6NRPDO
��������3DWKRORJ\�DVVRFLDWHG�ZLWK�UHWDLQHG�ILVKLQJ�KRRNV
LQ�EOXH�VKDUNV��3ULRQDFH�JODXFD��/����ZLWK�LPSOLFDWLRQV�IRU
WKHLU�FRQVHUYDWLRQ��-��)LVK�'LV���������������
&DSDSm�� &��� 2�� *XmORUJHW�� -�� %DUUXOO�� ,�� 0DWH�� )�
+HPLGD�� 5�� 6HULGML�� -�� %HQVDFL� 	�0��1�� %UDGDt� �������
5HFRUGV� RI� WKH� %OXQWQRVH� VL[�JLOO� VKDUN�� +H[DQFKXV
JULVHXV� �%RQQDWHUUH�� ������ �&KRQGULFKWK\HV�� +H[DQFKL�
GDH�� LQ� WKH�0HGLWHUUDQHDQ�6HD�� D� KLVWRULFDO� VXUYH\�� $Q�
QDOHV��6HU��+LVW��1DW������������������
&DSDSm�� &��� )�� +HPLGD�� 2�� *XmORUJHW�� -�� %DUUXOO�� ,�
0DWH��-��%HQ�6RXLVVL�	�0��1��%UDGDt���������5HSURGXF�
WLYH� ELRORJ\� RI� WKH� EOXQWQRVH� VL[JLOO� VKDUN�+H[DQFKXV
JULVHXV� �%RQQDWHUUH�� ������ �&KRQGULFKWK\HV�� +H[DQFKL�
GDH��IURP�WKH�0HGLWHUUDQHDQ�6HD��D�VXUYH\��$FWD�$GULDW��
��������������
&HORQD�� $��� $�� 'H� 0DGGDOHQD� 	� 7�� 5RPHR� �������
%OXQWQRVH� VL[JLOO� VKDUN��+H[DQFKXV�JULVHXV� �%RQQDWHUUH�
������� LQ� WKH� HDVWHUQ� QRUWK� 6LFLOLDQ� ZDWHUV�� %ROO�� 0XV�
&LY��6WRU��1DW��9HQH]LD��������������

&RPSDJQR��/��-��9����������)$2�VSHFLHV�FDWDORJXH��9RO�
��� 6KDUNV� RI� WKH� ZRUOG�� $Q� DQQRWDWHG� DQG� LOOXVWUDWHG
FDWDORJXH�RI�VKDUN�VSHFLHV�NQRZQ�WR�GDWH��3DUW����+H[DQ�
FKLIRUPHV�WR�/DPQLIRUPHV��)$2�)LVK��6\QRS������������
'XQEUDFN��5��	�5��=LHOLQVNL� ��������%RG\�VL]H�GLVWULEX�
WLRQ� DQG� IUHTXHQF\� RI� DQWKURSRJHQLF� LQMXULHV� RI� EOXQW�
QRVH� VL[JLOO� VKDUNV�� +H[DQFKXV� JULVHXV�� DW� )ORUD� ,VOHWV�
%ULWLVK�&ROXPELD��&DQ��)LHOG�1DW����������������
(EHUW��'��$����������'LHW�RI�WKH�VL[JLOO�VKDUN�+H[DQFKXV
JULVHXV�RII�VRXWKHUQ�$IULFD��6��$IU�� -��PDU��6FL�����������
����
.DEDVDNDO�� +�� �������� 3UHOLPLQDU\� REVHUYDWLRQV� RQ� WKH
UHSURGXFWLYH� ELRORJ\� DQG� GLHW� RI� WKH� EOXQWQRVH� VL[JLOO
VKDUN�� +H[DQFKXV� JULVHXV� �%RQQDWHUUH�� ������ �&KRQ�
GULFKWK\HV��+H[DQFKLGDH���LQ�7XUNLVK�6HDV��$FWD�$GULDW��
���������������
.DEDVDNDO�� +�� �������� 'LVWULEXWLRQ� DQG� ELRORJ\� RI� WKH
EOXQWQRVH� VL[JLOO� VKDUN��+H[DQFKXV� JULVHXV� �%RQQDWHUUH�
������ �&KRQGULFKWK\HV�� +H[DQFKLGDH��� IURP� 7XUNLVK
ZDWHUV��$QQDOHV��6HU��+LVW��1DW����������������
.DEDVDNDO��+�� ��������2Q� WKH� RFFXUUHQFH�RI� WKH� EOXQW�
QRVH� VL[JLOO� VKDUN��+H[DQFKXV� JULVHXV� �&KRQGULFKWK\HV�
+H[DQFKLGDH���LQ�WKH�6HD�RI�0DUPDUD��0DULQH�%LRGLYHU�
VLW\�5HFRUGV����������GRL����������6����������������
0DQLUH��&���5��+XHWHU��(��+XOO�	�5��6SLHOHU� �������� 6H�
URORJLFDO� FKDQJHV� DVVRFLDWHG� ZLWK� JLOO�QHW� FDSWXUH� DQG
UHVWUDLQW�LQ�WKUHH�VSHFLHV�RI�VKDUNV��7UDQV��$P��)LVK��6RF��
���������������
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5HLI��:��(�� ��������:RXQG� KHDOLQJ� LQ� VKDUNV�� =RRPRU�
SKRORJLH��������������
6NRPDO��*��%�� �������� (YDOXDWLQJ� WKH�SK\VLRORJLFDO�DQG
SK\VLFDO�FRQVHTXHQFHV�RI�FDSWXUH�RQ�SRVW�UHOHDVH�VXUYL�
YRUVKLS� LQ� ODUJH�SHODJLF� ILVKHV��)LVK��0DQDJH��(FRO������
������
6NRPDO��*��%��	�%��&��&KDVH���������7KH�SK\VLRORJLFDO
HIIHFWV�RI� DQJOLQJ� RQ�SRVW�UHOHDVH� VXUYLYRUVKLS� LQ� WXQDV�
VKDUNV� DQG� PDUOLQ�� ,Q�� /XF\�� -�� $�� 	� $�� /�� 6WXGKROPH
�HGV����&DWFK�DQG�5HOHDVH�LQ�PDULQH�5HFUHDWLRQDO�)LVKHU�
LHV��$PHULFDQ�)LVKHULHV�6RFLHW\��%HWKHVGD��0'��SS������
����
6NRPDO��*���3��6��/REHO�	�*��0DUVKDOO��������������7KH
XVH� RI� DQLPDO�ERUQH� LPDJLQJ� WR� DVVHVV� SRVW�UHOHDVH� EH�

KDYLRXU�DV�LW�UHODWHV�WR�FDSWXUH�VWUHVV�LQ�JUH\�UHHI�VKDUNV�
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