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=XVDPPHQIDVVXQJ

'HP� GHXWVFKHQ� :DKOV\VWHP� ZHUGHQ� LQWHUQDWLRQDO� HLQLJH� 9RUWHLOH� JHJHQ�EHU� DQGHUHQ
:DKOV\VWHPHQ� EHVFKHLQLJW�� GLH� ]�%��1HXVHHODQG� VRJDU� ]XU�1DFKDKPXQJ� DQJHUHJW� KDEHQ�
$OV� JHPLVFKWHV�:DKOV\VWHP�NRPELQLHUW� HV� GDV�3ULQ]LS� SURSRUWLRQDOHU� 5HSUlVHQWDWLRQ� PLW
HLQHU�0HKUKHLWVNRPSRQHQWH��:HJHQ�GLHVHU�.RPELQDWLRQ�ZLUG� LKP�]XP�HLQHQ�QDFKJHVDJW�
*DUDQW� I�U� HLQ� VWDELOHV� 3DUWHLHQV\VWHP� ]X� VHLQ�� XQG� ]XP� DQGHUHQ�� GHPRNUDWLHWKHRUHWLVFK
SURSRUWLRQDOH� 5HSUlVHQWDWLRQ� XQG� 0HKUKHLWVHQWVFKHLGXQJ� LGHDO� ]X� NRPELQLHUHQ�� 'LHVHU
%HLWUDJ�XQWHUVXFKW�GLH�(IIHNWH�GHV�:DKOV\VWHPV�DXI�GLH�*U|�H�GHV�3DUWHLHQV\VWHPV�XQG�GLH
)UDJH�� LQZLHZHLW� :lKOHU� YRQ� GHQ� 0|JOLFKNHLWHQ� GHU� EHLGHQ� .RPSRQHQWHQ� GHV� :DKO�
V\VWHPV��GHU�/LVWHQ��XQG�'LUHNWZDKO��DOVR�VXEVWDQWLHOO�YRQ�GHU�3DUWHL��XQG�3HUV|QOLFKNHLWV�
ZDKO�WDWVlFKOLFK�*HEUDXFK�PDFKHQ��/HW]WHUHV�ZLUG�KlXILJHU�EHVWULWWHQ�XQG�EHKDXSWHW��DXFK
GLH�'LUHNWZDKO�GHU�$EJHRUGQHWHQ�LP�:DKONUHLV�IROJH�OHGLJOLFK�SDUWHLHQEH]RJHQHQ�hEHUOH�
JXQJHQ�� 'LH� HPSLULVFKHQ� (UJHEQLVVH� ]HLJHQ� DQKDQG� GHU� :DKOUHFKWVlQGHUXQJHQ� LQ� GHU
%XQGHVUHSXEOLN��GD��GDV�:DKOV\VWHP�WDWVlFKOLFK�HLQHQ�EHWUlFKWOLFKHQ�$QWHLO�DQ�GHU�*U|�H
GHV� 3DUWHLHQV\VWHPV� XQG� GDPLW� GHU� 6WDELOLWlW� GHV� 3DUWHLHQV\VWHPV� KDW�� 6LH� ]HLJHQ� ]XP
DQGHUHQ��GD��GLH�0|JOLFKNHLW�GHU�/LVWHQ��XQG�3HUVRQHQZDKO�]XP� HLQHQ�PLWWHOV� 6WLPPHQ�
VSOLWWLQJ�VWUDWHJLVFK�]XP�.RDOLWLRQVZlKOHQ�JHQXW]W�ZLUG��]XP�DQGHUHQ�GHU�:DKOHUIROJ�GHU
.DQGLGDWHQ�LP�:DKONUHLV�DEHU�GXUFKDXV�GDYRQ�DEKlQJW��ZLH�VWDUN�VLH�VLFK�LQ�GHU�6LFKW�GHU
%�UJHU� I�U�GHQ�:DKONUHLV� HLQVHW]HQ� XQG�ZLH� JXW� LKUH� SROLWLVFKH�$UEHLW� EHXUWHLOW�ZLUG��(V
H[LVWLHUW�DOVR�GLH�3HUV|QOLFKNHLWVZDKO�ÄDW�WKH�*UDVV�5RRWV³�

$EVWUDFW

,W�LV�ZLGHO\�EHOLHYHG�WKDW�WKH�*HUPDQ�W\SH�PL[HG�PHPEHU�HOHFWLRQ�V\VWHP�KDV�DGYDQWDJHV
RYHU�RWKHU�W\SHV�RI�HOHFWRUDO�DUUDQJHPHQWV��1HZ�=HDODQG��IRU�H[DPSOH��KDV�H[FKDQJHG�KHU
WLPH� KRQRUHG�%ULWLVK� W\SH� SOXUDOLW\� V\VWHP� IRU� WKH�*HUPDQ�PRGHO�� *HUPDQ� HOHFWRUDO� ODZ
FRPELQHV�WKH�SULQFLSOHV�RI�SURSRUWLRQDO�UHSUHVHQWDWLRQ�DQG�PDMRULW\�UXOH��7KLV� LV�ZK\� LW� LV
EHOLHYHG� WKDW� LW� JXDUDQWHHV� ERWK�� UHSUHVHQWDWLRQ� RI� LQWHUHVWV� LQ� SDUOLDPHQW� DQG� VWDEOH
JRYHUQPHQW�� 7KH� DQDO\VHV� ZKLFK� DUH� SUHVHQWHG� LQ� WKLV� SDSHU� DGGUHVV� WKH� IROORZLQJ� WZR
TXHVWLRQV��)LUVW�� LV� WKHUH�DQ�HIIHFW�RI� WKH�HOHFWRUDO�V\VWHP�RQ�WKH�VL]H�RI� WKH�SDUW\�V\VWHP"
6HFRQG�� KRZ� GR� YRWHUV� PDNH� XVH� RI� WKH� WZR� EDOORWV"� ,V� WKHUH� D� GLIIHUHQFH� EHWZHHQ
FDQGLGDWH� YRWLQJ� �ILUVW� EDOORW�� DQG� SDUW\� YRWLQJ� �VHFRQG� EDOORW�"� 7KH� ILUVW� DVSHFW� LV� RIWHQ
QHJOHFWHG�� ,W� LV� WDNHQ� IRU� JUDQWHG� WKDW� FLWL]HQV� VSOLW� WKHLU� YRWHV� RQ� VWUDWHJLF� JURXQGV� WR
VXSSRUW�D�VSHFLILF�FRDOLWLRQ�JRYHUQPHQW��5HVXOWV�RI�WKH�HPSLULFDO�DQDO\VLV�UHYHDO�WKDW�WKHUH
DUH�����D�FORVH�UHODWLRQVKLS�EHWZHHQ�HOHFWRUDO�DUUDQJHPHQWV�DQG�VL]H�RI�WKH�SDUW\�V\VWHP�DQG
���� WKDW� VXFFHVV� RI� FDQGLGDWHV� LQ� 60'V� FDQQRW� EH� H[SODLQHG� E\� VWUDWHJLF� YRWLQJ� DORQH�
5DWKHU�� FDQGLGDWH� SHUIRUPDQFH� KDV� WR� EH� WDNHQ� LQWR� DFFRXQW�� WRR�� 7KXV�� LQ� DGGLWLRQ� WR
VWUDWHJLF�YRWLQJ�WKHUH�LV�D�VL]HDEOH�HIIHFW�RI�D�SHUVRQDO�YRWH�DW�WKH�JUDVV�URRWV�
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+DQV�'LHWHU�.OLQJHPDQQ�DQG�%HUQKDUG�:HVVHOV

7KH�3ROLWLFDO�&RQVHTXHQFHV�RI�*HUPDQ\¶V�0L[HG�0HPEHU�6\VWHP�
3HUVRQDOL]DWLRQ�DW�WKH�*UDVV�5RRWV"

6WDELOLW\�KDV�EHHQ�D�FHQWUDO�IHDWXUH�RI�WKH�*HUPDQ�SROLWLFDO�V\VWHP�DQG�RI�WKH�SDUW\�V\VWHP

LQ�SDUWLFXODU��+RZHYHU��LQ�UHFHQW�\HDUV�WKLV�LPSUHVVLRQ�LV�VKDNHQ�E\�LQFUHDVHG�YRODWLOLW\�GXH

WR�LVVXH�YRWLQJ�DQG�SHUVRQDOL]DWLRQ�RI�SROLWLFV��7KH�QRWLRQ�RI� ³SHUVRQDOL]DWLRQ�RI�SROLWLFV´

KDV�EHHQ�XVHG�WR�GHVFULEH�D�JURZLQJ�SKHQRPHQRQ�RI�WKH�HOHFWRUDO�SURFHVV��HVSHFLDOO\�LQ�WKH

HUD�RI�WHOHYLVLRQ��,Q�*HUPDQ\�WKLV�SHUVSHFWLYH�PDLQO\� IRFXVHV�RQ�WKH�LPSDFW�RI�SURPLQHQW

SROLWLFLDQV��$ERYH�DOO�FDQGLGDWHV�IRU�WKH�FKDQFHOORU¶V�RIILFH�DUH�SHUFHLYHG�WR�EH�GHFLVLYH�IRU

WKH�SDUWLHV¶�VXFFHVV�RU�IDLOXUH�LQ�HOHFWLRQV��7KH������IHGHUDO�HOHFWLRQ��IRU�H[DPSOH��KDV�EHHQ

LQWHUSUHWHG� E\� PDQ\� LQ� WHUPV� RI� D� EDWWOH� EHWZHHQ� +HOPXW� .RKO�� WKH� ROG� LQFXPEHQW�� DQG

*HUKDUG�6FKURHGHU��WKH�\RXQJ�DQG�G\QDPLF�FKDOOHQJHU��7KLV�SHUVSHFWLYH� LV�HTXDOO\� VKDUHG

E\�SROLWLFDO�VFLHQWLVWV�DQG�MRXUQDOLVWV��3DSSL�������

,Q�WKLV�FRQWH[W�LW�LV�LQWHUHVWLQJ�WR�QRWH�WKDW�WKH�QRWLRQ�RI�WKH�SHUVRQDOL]DWLRQ�RI�SROLWLFV� LV

UDUHO\� XVHG� WR� FRQVLGHU� WKH� LPSDFW� RI� UDQN�DQG�ILOH� FDQGLGDWHV� IRU� SROLWLFDO� RIILFH� RQ� WKH

YRWLQJ�GHFLVLRQ�RI�FLWL]HQV��,Q�*HUPDQ\�WKLV�FRPHV�DV�D�VXUSULVH�EHFDXVH�WKH�*HUPDQ�HOHF�

WRUDO�V\VWHP�ZDV�VSHFLILFDOO\�GHVLJQHG�WR�VWUHQJWKHQ�SHUVRQDO� WLHV�EHWZHHQ�UHSUHVHQWDWLYHV

DQG�FRQVWLWXHQWV��7KH�V\VWHP�FRPELQHV�WKH�SULQFLSOH�RI�SURSRUWLRQDO�UHSUHVHQWDWLRQ�ZLWK�WKH

SOXUDOLW\�SULQFLSOH� LQ� D�SDUWLFXODU�ZD\� �1RKOHQ��������7KH� WRWDO�QXPEHU�RI� VHDWV� IRU� HDFK

SDUW\� SDVVLQJ� WKH� WKUHVKROG� LV� DOORFDWHG� SURSRUWLRQDO� WR� LWV� VKDUH� RI� OLVW� YRWHV� RQ�ZKDW� LV

NQRZQ� LQ�*HUPDQ\� DV� WKH� VHFRQG� EDOORW� �=ZHLWVWLPPH���+RZHYHU�� WKH� ODZ�RIIHUV� FLWL]HQV

WKH�RSSRUWXQLW\�WR�VHOHFW�LQ�VLQJOH�VHDW�GLVWULFWV��66'V��KDOI�RI�WKH�PHPEHUV�RI�WKH�QDWLRQDO

SDUOLDPHQW� �%XQGHVWDJ�� E\� D� SOXUDOLW\� RI� QRPLQDO� YRWHV� RQ� WKH� VR�FDOOHG� ILUVW� EDOORW

�(UVWVWLPPH���,W�ZDV�WKH�ILUP�EHOLHI�RI�WKH�IRXQGLQJ�IDWKHUV�WKDW�WKH�SOXUDOLW\�HOHPHQW�ZRXOG

LQWURGXFH�LQFHQWLYHV� WR�D�PRUH�SHUVRQDOL]HG�SROLWLFV�DW�WKH�JUDVV� URRWV� OHYHO� �VHH�6FDUURZ�

WKLV�YROXPH���(PSLULFDO�HYLGHQFH�DERXW�WKH�HIIHFWV�RI� WKLV�HOHFWRUDO� LQVWLWXWLRQ� LV� LQ�VFDUFH

VXSSO\��%DVHG�RQ�ILQGLQJV�E\�)DUDK�����������������.DDVH����������������FRQFOXGHV�WKDW

³«�WKH� LQLWLDO� H[SHFWDWLRQV� LQ�GHVLJQLQJ� WKH�SHUVRQDOL]HG�SURSRUWLRQDO� UHSUHVHQWDWLRQ� V\V�

WHP��35��ZLWK�UHVSHFW� WR�FLWL]HQ�GHSXW\�WLHV�KDYH�FHUWDLQO\�QRW�PDWHULDOL]HG��GHVSLWH�REYL�

RXV�HIIRUWV�E\�WKH�GHSXWLHV� WR�HVWDEOLVK� ILUP�URRWV� LQ� WKHLU�FRQVWLWXHQFLHV�´�)RU�1RKOHQ��DQ

HPLQHQW�H[SHUW�RI�WKH�*HUPDQ�HOHFWLRQ�ODZ��WKLV�GRHV�QRW�FRPH�DV�D�VXUSULVH��+H�DUJXHV�WKDW

�����������������������������������������������
� 7KH�FKDSWHU� LV� WR�DSSHDU�LQ�0DWWKHZ� 6REHUJ� 6KXJDUW� DQG�0DUWLQ�3�� :DWWHQEHUJ� �HGV����0L[HG�PHPEHU

(OHFWRUDO�6\VWHPV��7KH�%HVW�RI�%RWK�:RUOGV"�2[IRUG��2[IRUG�8QLYHUVLW\�3UHVV��IRUWKFRPLQJ�
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LW�GRHV�QRW�PDNH�PXFK�VHQVH�WR�GLVWLQJXLVK�EHWZHHQ�PHPEHUV�RI�SDUOLDPHQW��03V��ZKR�DUH

HOHFWHG�LQ�D�66'�DQG�WKRVH�HOHFWHG�RQ�D�SDUW\� OLVW�EHFDXVH�WKH�QXPEHU�RI�GRXEOH�FDQGLGD�

FLHV�KDV� UHDFKHG� D� YHU\� KLJK� OHYHO� LQ�*HUPDQ\� �1RKOHQ� ������ ��������&RQVLGHULQJ� WKHVH

UHVXOWV� RQH�ZRXOG� QRW� H[SHFW� WR� ILQG�PXFK� RI� D�SHUVRQDOL]DWLRQ� HIIHFW�RQ� WKH� YRWH� LQ� WKH

QRPLQDO�WLHU��7KH�VDPH�LV�QRW�QHFHVVDULO\�WUXH�IRU�FDQGLGDWH�YRWH�LQ�JHQHUDO��7LFNHW�VSOLWWLQJ

LQ�WHUPV�RI�VWUDWHJLF�YRWLQJ�LV�RI�UHOHYDQFH�IRU�HOHFWLRQ�RXWFRPHV�DQG�WKH�VKDSH�RI�WKH�SDUW\

V\VWHP�

This chapter addressHV� WKH� TXHVWLRQ� RI� WKH� UHOHYDQFH� WKH�*HUPDQ�PL[HG�PHPEHU� HOHF�

WRUDO�V\VWHP�KDV�IRU�WKH�SDUW\�V\VWHP�DQG�IRU�FDQGLGDWH�YRWH��7KH�DQDO\VLV�SURFHHGV�LQ�IRXU

VWHSV�DQG�GLVFXVVHV�WKH�LPSDFW�RI�WKH�HOHFWRUDO�V\VWHP�RQ�WKH�LQWHU��DQG�LQWUD�SDUW\�GLPHQ�

VLRQV��7KH� ILUVW� WZR�VHFWLRQV�GHDO�ZLWK� WKH� LPSDFW�RI� WKH� HOHFWRUDO� V\VWHP� D�� RQ� WKH� SDUW\

V\VWHP��DQG�E��RQ�YRWLQJ�EHKDYLRU�ZLWK� VSHFLDO� DWWHQWLRQ� WR� WLFNHW�VSOLWWLQJ��7KH� WKLUG�DQG

IRXUWK�VHFWLRQV�GHDO�ZLWK�D��WKH�RSSRUWXQLW\�VWUXFWXUH�IRU�FDQGLGDWHV�DV�VKDSHG�E\�WKH�HOHF�

WRUDO� V\VWHP�DQG� WKH�SDUWLHV�� DQG� E�� WKH� OLNHOLKRRG�RI�D�SHUIRUPDQFH�EDVHG�SHUVRQDO� YRWH�

:H� FRQFOXGH�ZLWK� D� FRQIURQWDWLRQ� RI� WKH� QRUPDWLYH� H[SHFWDWLRQV� RI� WKH� IRXQGLQJ� IDWKHUV

DQG�HPSLULFDO�UHDOLW\�DQG�VSHFXODWH�DERXW�WKH�IXWXUH�RI�WKH�*HUPDQ�SDUW\�V\VWHP�

7KH�(OHFWRUDO�6\VWHP�DQG�WKH�3DUW\�6\VWHP

$IWHU� WKH� VHFRQG�:RUOG�:DU� DOO� SDUWLHV� LQ� WKH� SDUOLDPHQWDU\� FRXQFLO� �3DUODPHQWDULVFKHU

5DW��ZHUH�RI�WKH�RSLQLRQ�WKDW�WKH�VWDELOLW\�DQG�SURSHU�IXQFWLRQLQJ�RI�D�SDUOLDPHQWDU\�V\VWHP

FRXOG�EH�VWURQJO\�LQIOXHQFHG�E\�WKH�SURSHU�FKRLFH�RI�DQ�HOHFWRUDO�V\VWHP��$OO�SDUWLHV�DJUHHG

WKDW�WKH�UH�LQWURGXFWLRQ�RI�WKH�SXUH�SURSRUWLRQDO�V\VWHP�RI�WKH�:HLPDU�5HSXEOLF�ZDV�QRW�DQ

RSWLRQ��:KHUHDV�WKH�&'8�&68�IDYRUHG�D�SOXUDOLW\�V\VWHP��WKH�PDMRULW\�RI� WKH�SDUOLDPHQ�

WDU\�FRXQFLO�ZDV� DJDLQVW� WKLV� SURSRVDO��7KH� FRPSURPLVH� FRQVLVWHG�RI� DQ� HOHFWRUDO� V\VWHP

ZKLFK� FRPELQHG� D�PDMRULW\� GHFLVLRQ� UXOH�ZLWK� D� SURSRUWLRQDO� SULQFLSOH� RI� UHSUHVHQWDWLRQ�

7KLV�IRUPXOD�ZDV�WKRXJKW�WR�VHUYH�DV�D�EXOZDUN�DJDLQVW�SDUW\�V\VWHP�IUDJPHQWDWLRQ��6RPH

FKDQJHV�RI�WKH�HOHFWRUDO�ODZ�LQ������DQG�DJDLQ�LQ������OHG�WR�WKH�V\VWHP�WKDW�KDV�EHHQ�LV�LQ

SODFH�HYHU�VLQFH��H[FHSW�IRU�WKH������IHGHUDO�HOHFWLRQ²WKH� ILUVW�HOHFWLRQ�RI�UHXQLILHG�*HU�

PDQ\��,Q� WKLV�V\VWHP��FLWL]HQV�KDYH�WKH�ULJKW�WR�FDVW�WZR�YRWHV� LQ�HOHFWLRQV�WR� WKH�QDWLRQDO

SDUOLDPHQW��7KH� QRPLQDO� �³ILUVW´�� EDOORW� VHOHFWV� D� FDQGLGDWH� E\� SOXUDOLW\� LQ� 66'V� �:DKO�

NUHLVH���7KH�OLVW��³VHFRQG´��EDOORW�LV�EDVHG�RQ�FORVHG�SDUW\�OLVWV��/DQGHVOLVWHQ��RQH�LQ�HDFK

RI� WKH� ��� IHGHUDO� VWDWHV� �/lQGHU�� ��� EHIRUH�6DDUODQG� MRLQHG�*HUPDQ\� LQ� ������ ��� EHIRUH

XQLILFDWLRQ� XQWLO� ������� $� QDWLRQ�ZLGH� ILYH�SHUFHQW� RU� WKUHH�66'V� WKUHVKROG� DSSOLHV� IRU

SDUWLFLSDWLRQ�LQ�OLVW�WLHU�DOORFDWLRQ��7KH�SURSRUWLRQ�RI� OLVW�YRWHV�D�SDUW\�UHFHLYHV�GHWHUPLQHV

LWV� QXPEHU� RI� VHDWV� LQ� SDUOLDPHQW�� (DFK� SDUW\� WKHQ� JHWV� LWV� SOXUDOLW\�ZRQ� VHDWV� SOXV� WKH
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QXPEHU�RI�VHDWV�ZRQ�E\�WKH�SURSRUWLRQDO�UXOH�OHVV�WKH�QXPEHU�RI�SOXUDOLW\�ZRQ�VHDWV��7KXV�

KDOI�RI�WKH�VHDWV�DUH�ILOOHG�E\�WKH�ZLQQHUV�RI�WKH�UDFH�LQ�WKH�66'V��7KH�UHPDLQLQJ�VHDWV�DUH

ILOOHG�IURP�FORVHG�VWDWH�SDUW\�OLVWV�VWDUWLQJ�ZLWK�WKH�FDQGLGDWH�UDQNHG�KLJKHVW��7KH�*HUPDQ

HOHFWRUDO�V\VWHP�NQRZV�QR�E\�HOHFWLRQV��6HDWV��ERWK�66'�DQG�OLVW��WKDW�EHFRPH�YDFDQW�GXU�

LQJ�D�WHUP�JR�WR�WKH�QH[W�KLJKHVW�UDQNHG�QRQ�HOHFWHG�FDQGLGDWH�RI�WKH�SDUW\�OLVW��(PSLULFDOO\

WKH�QXPEHU�RI�VHDWV�YDFDWHG�EHWZHHQ�HOHFWLRQV�KDV�UDQJHG�IURP����WR�����WKH�DYHUDJH�LV����

$V�WKH�IRXQGLQJ�IDWKHUV�KDG�KRSHG�VWDELOLW\�LV�WKH�GRPLQDQW�IHDWXUH�RI�WKH�*HUPDQ�SDUW\

V\VWHP��7KLV�LV�WUXH�IRU�WXUQRYHU�LQ�JRYHUQPHQWV��QXPEHU�RI�SDUWLHV�LQ�SDUOLDPHQW��DQG�HYHQ

DJJUHJDWH�YRWH�YRODWLOLW\��7XUQRYHU� LQ�JRYHUQPHQW�DV�D� GLUHFW� FRQVHTXHQFH� RI� DQ� HOHFWLRQ

KDV� KDSSHQHG� RQO\� UHFHQWO\� LQ� *HUPDQ� SRVW�ZDU� KLVWRU\� �������� &KDQJH� LQ� JRYHUQPHQWV

XQWLO�WKHQ�FDPH�DERXW�DV�FKDQJH�RI�JRYHUQPHQW�FRDOLWLRQV��7KLV�ZDV�WKH�FDVH�LQ������ZKHQ

JRYHUQPHQW� VKLIWHG� IURP� D� &'8�&68�)'3� FRDOLWLRQ� WR� D� ³JUDQG� FRDOLWLRQ´� FRPELQLQJ

IRUFHV�RI�&'8�&68�DQG�63'��7KH�JUDQG�FRDOLWLRQ�ZDV�IROORZHG�LQ������E\�D�6RFLDO�/LE�

HUDO��63'�DQG�)'3��FRDOLWLRQ��,Q������WKH�&'8�&68�)'3�JRYHUQPHQW�ZDV�UH�LQVWLWXWHG��,W

ZDV�YRWHG�RXW�RI�RIILFH� LQ������DQG�UHSODFHG�E\�D�5HG�*UHHQ�FRDOLWLRQ�JRYHUQPHQW��63'

DQG�$OOLDQFH����7KH�*UHHQV���'LVUHJDUGLQJ� WKH�HDUO\�SHULRG� EHWZHHQ� ����� DQG� ������ WKH

DYHUDJH�FKDQJH�RI�YRWHV�IURP������WR������LV�����SHUFHQW�IRU�WKH�&'8�&68�DQG�����SHU�

FHQW� IRU� WKH�63'��5HJLRQDO� VWDELOLW\� RI� HOHFWLRQ� UHVXOWV� LV� UDWKHU� KLJK�� WRR��&RQWHPSRUDU\

HOHFWLRQ� UHVXOWV� FDQ� EH� SUHGLFWHG� E\� WKRVH� RI� WZHQW\� \HDUV� DJR�ZLWK� D� VXFFHVV� UDWH� RI� ��

SHUFHQW��5���:HVVHOV����������������7KH�QXPEHU�RI�SDUWLHV� LQ�SDUOLDPHQW�GLG�QRW�FKDQJH

RYHU�D�WZHQW\�\HDU�SHULRG������������,Q������WKH�*UHHQV�ZHUH�DEOH� WR�RYHUFRPH�WKH�ILYH�

SHUFHQW�KXUGOH�DQG�LQ�������WKH�3DUW\�RI�'HPRFUDWLF�6RFLDOLVP��3'6��IROORZHG�VXLW��,Q�WKDW

HOHFWLRQ�WKH�3'6�DV�ZHOO�DV�$OOLDQFH����SURILWHG� IURP�D� UXOLQJ�RI� WKH�FRQVWLWXWLRQDO�FRXUW

YDOLG�RQO\�IRU�WKH������IHGHUDO�HOHFWLRQ�ZKLFK�DOORZHG�HQWU\�WR�SDUOLDPHQW�IRU�SDUWLHV�DEOH

WR�ZLQ� ILYH�SHUFHQW�RU�PRUH�RI� VHFRQG�EDOORWV� LQ� WKH� WHUULWRU\�RI� WKH� IRUPHU�*'5��$W� WKH

VDPH�WLPH��WKH�QXPEHU�RI�SDUWLHV�SUHVHQWLQJ�OLVWV�LQ�IHGHUDO�HOHFWLRQV�KDV�LQFUHDVHG�WUHPHQ�

GRXVO\��.OLQJHPDQQ������������)LJXUH�����7KHVH�GHYHORSPHQWV�GHPRQVWUDWH� WZR� IHDWXUHV

RI� WKH� *HUPDQ� SDUW\� V\VWHP�� 7KHUH� LV� VWDELOLW\� EXW� WKHUH� LV� DOVR� URRP� IRU� LQFUHPHQWDO

FKDQJH��7KH�WKUHVKROGV�GR�QRW�H[FOXGH�DOO�QHZ�SDUWLHV�IURP�SDUOLDPHQW��,W�PD\�EH�GLIILFXOW

WR�RYHUFRPH�WKH�ILYH�SHUFHQW�KXUGOH�RU�WKH�WKUHH�VHDWV�UXOH��EXW� LW�LV�SRVVLEOH��7KXV�WKUHVK�

ROGV�FRQWULEXWH�WR�WKH�VWDELOLW\�RI�WKH�SDUOLDPHQWDU\�SDUW\�V\VWHP�EXW�WKH\�GR�QRW�GHWHUPLQH

WKH�QXPEHU�RI�SDUWLHV�LQ�SDUOLDPHQW�QRU�GR�WKH\�OLPLW� LQWHUHVW�LQ�WKH�IRUPDWLRQ�RI�QHZ�SDU�

WLHV��$�FKDQJLQJ�SROLWLFDO�DJHQGD�DQG�FKDQJLQJ� LQWHUHVWV�RI�YRWHUV�FDQ�RYHUFRPH�WKH�UXOHV

GHVLJQHG� WR� NHHS� VPDOO� QHZ� SDUWLHV� RXW�� 7KH� FRQFHUQ� IRU� WKH� HQYLURQPHQW� KDV� JLYHQ

VWUHQJWK�WR�WKH�*UHHQV��5HJLRQDO�LQWHUHVWV�RI�FLWL]HQV�LQ�WKH�QHZ�/lQGHU�FDQ�EH�OLQNHG�WR�WKH

HOHFWRUDO�IRUWXQH�RI�WKH�3DUW\�RI�'HPRFUDWLF�6RFLDOLVP��3'6���WKH�VXFFHVVRU�RI� WKH� IRUPHU
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FRPPXQLVW� 6RFLDOLVW� 8QLW\� 3DUW\� �6('��� ZKLFK� LV� VLQFH� ����� RQ� WKH� ULVH�� ,Q� ERWK� FDVHV

WKHVH�FRQFHUQV�ZHUH�VWURQJ�HQRXJK�WR�VHFXUH�SDUOLDPHQWDU\�UHSUHVHQWDWLRQ�

3DUWLFLSDWLRQ� LQ� HOHFWLRQV� LV� DQ� DGGLWLRQDO� LQGLFDWRU� RI� HOHFWRUDO� VWDELOLW\�� ,Q� *HUPDQ\

WXUQRXW�ILJXUHV�KRYHU�DURXQG����SHUFHQW�LQ�PRVW�HOHFWLRQV��7KLV�VLWXDWLRQ�FKDQJHG�LQ������

7KH�SURSRUWLRQ�RI�QRQ�YRWHUV�LQFUHDVHG�WR����SHUFHQW� LQ�������+RZHYHU��WXUQRXW�KDV�ULVHQ

DJDLQ�VLQFH�WKHQ�DQG�QRQ�YRWLQJ�GURSSHG�WR����SHUFHQW� LQ������ �)LJXUH�����7KLV� LQGLFDWHV

WKDW� WKH� *HUPDQ� SDUW\� V\VWHP� FRQWLQXHV� WR� DWWUDFW� YRWHUV� WR� SDUWLFLSDWH� LQ� WKH� HOHFWRUDO

SURFHVV�

)LJXUH��� %DVLF�&KDUDFWHULVWLFV�RI�WKH�*HUPDQ�3DUW\�6\VWHP�
1XPEHU�RI�3DUWLHV�5XQQLQJ�6WDWH�/LVWV��3DUWLHV�LQ�3DUOLDPHQW��9RWHU�9RODWLOLW\�
,QGH[�RI�'LVSURSRUWLRQDOLW\��DQG�3HUFHQW�$EVWHQWLRQV

6RXUFHV��.OLQJHPDQQ�������6FKLQGOHU������������������

7KHUH�LV�VRPH�HYLGHQFH�WKDW�WKH�HOHFWRUDO�V\VWHP�FRQWULEXWHG�WR�WKH�VWDELOLW\�RI�WKH�*HUPDQ

SDUW\� DQG� SDUOLDPHQWDU\� V\VWHP�� 7KLV� FDQ� EH� VKRZQ� E\� WKH� HIIHFW� RI� WKH� FKDQJHV� RI� WKH

HOHFWRUDO� ODZ�RQ� WKH�SDUW\� V\VWHP��7KH�HOHFWLRQ� ODZ�ZDV�FKDQJHG� IRXU�WLPHV�� LQ� WKH� ����

HOHFWLRQV� YRWHUV� FRXOG� FDVW� RQO\� RQH� YRWH�� WKH� WKUHVKROG� WR�RYHUFRPH�ZDV� ILYH� SHUFHQW� LQ

HLWKHU� RI� WKH� /lQGHU� RU� RQH� 66'�VHDW�� ,Q� ������ WKH� ILYH�SHUFHQW�WKUHVKROG� ZDV� DSSOLHG

QDWLRQ�ZLGH�� WKH� RQH�66'�VHDW� WKUHVKROG� UHPDLQHG�� ,Q� ������ WKH� 66'�UHTXLUHPHQW� ZDV

FKDQJHG� WR� WKUHH� 66'�VHDWV�� 1DWLRQZLGH� ILYH� SHUFHQW� RU� WKUHH� 66'�VHDWV� KDYH� EHHQ� WKH

���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
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WKUHVKROG�FULWHULD�HYHU�VLQFH��ZLWK�WKH�H[FHSWLRQ�RI�WKH������HOHFWLRQ��ZKHQ�WKH�ILYH�SHUFHQW

WKUHVKROG�ZDV�DSSOLHG�WR�WKH�WHUULWRU\�RI�WKH�QHZ�DQG�WKH�WHUULWRU\�RI�WKH�ROG�/lQGHU�VHSD�

UDWHO\�

(DFK� RI� WKH� IRXU� YDULDQWV� RI� WKH� *HUPDQ� HOHFWLRQ� ODZ� KDYH� VHW� D� GLIIHUHQW� HIIHFWLYH

WKUHVKROG��7KUHVKROGV�FDQ�EH�GHILQHG� LQ�ERWK�OHJDO�DQG�WKHRUHWLFDO� WHUPV��³7KH� ODWWHU�DULVH

IURP� WKH� LQWHUSOD\� EHWZHHQ� GLVWULFW� PDJQLWXGH� DQG� DOORFDWLRQ� IRUPXODV´� �7DDJHSHUD� DQG

6KXJDUW�������������,Q�FRQWUDVW�WR�OHJDO� WKUHVKROGV�� WKHRUHWLFDO� WKUHVKROGV�FDQ�DFFRXQW� IRU

PDQ\�RWKHU�SDUDPHWHUV�ZKLFK�LQIOXHQFH�WKH�H[FOXVLRQ�RU�LQFOXVLRQ�RI�SDUWLHV��'LVWULFW�PDJ�

QLWXGH�LV�RQH�RI�WKH�PRVW�LPSRUWDQW�IHDWXUHV�ZKLFK�GHWHUPLQH�WKH�RXWFRPH�RI�HOHFWRUDO�V\V�

WHPV� �&R[������������� ,W� LV� DOVR�D�FHQWUDO� HOHPHQW�RI� WKUHVKROGV��'LVWULFW�PDJQLWXGH�� OLNH

WKUHVKROGV��FDQ�DOVR�EH�GHILQHG�LQ�ERWK�OHJDO�DQG�WKHRUHWLFDO�WHUPV��7DDJHSHUD�DQG�6KXJDUW

����������I��UHIHU�WR�WKH�UHVXOW�RI�WKH�WKHRUHWLFDO�GHILQLWLRQ�DV�WKH�HIIHFWLYH�PDJQLWXGH�

,Q�FRPSOH[�HOHFWRUDO� V\VWHPV�RQO\� D� VXFFHVVLYH� DSSOLFDWLRQ� RI� GLIIHUHQW� WKHRUHWLFDO� DQG

SUDFWLFDO�FRQVLGHUDWLRQV�FDQ�DFFRXQW�IRU�DQ�HVWLPDWH�RI� WKH�HIIHFWLYH�GLVWULFW�PDJQLWXGH��,Q

*HUPDQ\��WKUHH�HOHPHQWV�DUH�FRQVWLWXWLYH�IRU�WKH�HIIHFWLYH�GLVWULFW�PDJQLWXGH������WKH�QXP�

EHU�RI�HOHFWHG�UHSUHVHQWDWLYHV�GLYLGHG�E\�WKH�QXPEHU�RI�GLVWULFWV������WKH�HIIHFWLYH�WKUHVKROG�

ZKLFK�LV�WKH�PHDQ�RI�WKH�XSSHU�DQG�ORZHU�WKUHVKROGV�DV�DQ�H[SUHVVLRQ�RI�WKH�OHJDO�ILYH�SHU�

FHQW�KXUGOH��7KLUGO\��RQH�PXVW� WDNH�LQWR�DFFRXQW�WKH�UXOH�SHUPLWWLQJ�SDUWLHV�ZLWK� OHVV� WKDQ

ILYH�SHUFHQW�WR�SDUWLFLSDWH�LQ�OLVW�DOORFDWLRQ�EDVHG�RQ�66'V�ZRQ��6LQFH�RQH�RI�WKH�PHDVXUHV

PD\�RYHUVWDWH�WKH�PDJQLWXGH�HVWLPDWH�DQG�DQRWKHU�RQH�PD\�XQGHUVWDWH�WKH�PDJQLWXGH�HVWL�

PDWH�� WKH� PHDVXUH� ZH� DSSO\� WDNHV� LQWR� DFFRXQW� WKH� FRQVLGHUDWLRQV� RI� 7DDJHSHUD� DQG

6KXJDUW� DQG� FDOFXODWHV� HIIHFWLYH� GLVWULFW� PDJQLWXGH� DV� WKH� JHRPHWULF� PHDQ� RI� DOO� WKUHH

PHDVXUHV��2I�FRXUVH�� WKLV� ILJXUH� LV� MXVW� DQ�DSSUR[LPDWLRQ� WR� WKH� WKHRUHWLFDO� WKUHVKROG� DQG

FDQ�PRVW�FHUWDLQO\� EH� LPSURYHG�XSRQ� �IRU�D� VSHFLILFDWLRQ�RI�RXU� IRUPXOD� FRPSDUH�)LJXUH

���

(PSLULFDO� UHVXOWV�GHPRQVWUDWH� WKDW� WKHUH� LV� D�FORVH� UHODWLRQVKLS� EHWZHHQ� FKDQJHV� RI� WKH

HOHFWRUDO�V\VWHP�DQG�HIIHFWLYH�QXPEHU�RI�SDUWLHV��,Q������WKH�WKHRUHWLFDO�WKUHVKROG�ZDV�ORZ

DQG�WKH�QXPEHU�RI�HIIHFWLYH�SDUWLHV�KLJK��,Q������WKH�HOHFWRUDO�V\VWHP�GHILQHG�DQ�LQWHUPH�

GLDWH�SRVLWLRQ�ZLWK�D�QDWLRQ�ZLGH�ILYH�SHUFHQW�RQH�66'�VHDW�WKUHVKROG��8QGHU� WKHVH�FRQGL�

WLRQV�WKH�HIIHFWLYH�QXPEHU�RI�SDUWLHV�ZDV� ORZHU�WKDQ� LQ������EXW�KLJKHU� WKDQ� LQ������� WKH

FXUUHQW�HOHFWRUDO�V\VWHP��7KH������HOHFWRUDO�ODZ�ZDV�D�VSHFLDO�FDVH��)RU�UHDVRQV�RI�IDLUQHVV

WKH� &RQVWLWXWLRQDO� &RXUW� �%XQGHVYHUIDVVXQJVJHULFKW�� KDG� UXOHG� WR� DSSO\� WKH� ILYH� SHUFHQW

WKUHVKROG�VHSDUDWHO\�LQ�WKH�QHZ�DQG�LQ�WKH�ROG�VWDWHV�RI�WKH�IHGHUDWLRQ��7KLV�UXOLQJ�UHVXOWHG

LQ�D� ORZHULQJ�RI� WKH�HIIHFWLYH�WKUHVKROG�DQG� LW� IRXQG� LWV�FRQVHTXHQFH� LQ�D�KLJKHU�HIIHFWLYH

QXPEHU� RI� SDUWLHV� DV� FRPSDUHG� WR� ����� RU� ������ WKH� ODVW� HOHFWLRQ� EHIRUH� XQLILFDWLRQ�� ,Q

������ KRZHYHU�� WKH� HIIHFWLYH� QXPEHU� RI� SDUWLHV� GLG� QRW� GHFUHDVH� DV� RQH� ZRXOG� H[SHFW

EHFDXVH� RI� WKH� UHWXUQ� WR� WKH� UXOH� HVWDEOLVKHG� LQ� ������ %XW� DV� 7DDJHSHUD� DQG
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)LJXUH��� (OHFWRUDO�6\VWHP�&KDQJH�DQG�WKH�1XPEHU�RI�3DUWLHV�LQ�*HUPDQ\

(PSLULFDO�9DOXH
(VWLPDWHG�9DOXH

(IIHFWLYH�'LVWULFW�0DJQLWXGH��0(II��
��� 6HDWV�'LVWULFWV��7DDJHSHUD�DQG�6KXJDUW�������������ZKHUH�GLVWULFWV�LV�FDOFXODWHG�DV�WKH�VXP�RI�66'�DQG

WKH�QXPEHU�RI�/lQGHU�EDVHG�PXOWL�VHDW�GLVWULFWV�
��� (IIHFWLYH�WKUHVKROG� �������OHJDO�WKUHVKROG�������7DDJHSHUD�DQG�6KXJDUW�����������
��� 6HDW�WKUHVKROG� �������66'�VHDWV�VHDW�WKUHVKROG�����
��� 0(II� �JHRPHWULF�PHDQ�RI�WKH�WKUHH�PHDVXUHV��L�H�������H[S�����

(IIHFWLYH�1XPEHU�RI�3DUWLHV��1(II��
1(II� ���++� ���VXP�SL

����ZKHUH�S�WKH�IUDFWLRQDO�VKDUH�RI�SDUWLHV�

5HJUHVVLRQ�(TXDWLRQ
1(II� �����������0(II����H
5�� ������6(�%�����
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6KXJDUW� ������� KDYH� SRLQWHG�RXW�� WKH� VL]H� RI� WKH� SDUW\� V\VWHP� LV� QRW� MXVW� D�PDWWHU� RI� WKH

HOHFWRUDO� ODZ� EXW� DOVR� RI� FOHDYDJHV� DQG� KLVWRU\�� DQG� LV� FRQWLQJHQW� RQ� KRZ�PDQ\� SDUWLHV

H[LVWHG� EHIRUH� D� FKDQJH� RI� UXOHV�� )LJXUH� �� VKRZV� WKH� HPSLULFDO� QXPEHU� RI� WKH� HIIHFWLYH

QXPEHU�RI�SROLWLFDO�SDUWLHV�DV�ZHOO�DV�WKH�UHVXOWV�RI�RXU�WKHRUHWLFDO�HVWLPDWHV��7KH�VWDWLVWLFDO

UHODWLRQVKLS�EHWZHHQ�WKH�WZR�VHWV�RI�ILJXUHV�LV�UDWKHU�VWURQJ�DQG�VWDWLVWLFDOO\�VLJQLILFDQW����

SHUFHQW�RI�WKH�YDULDQFH�DUH�DFFRXQWHG�IRU��7KH�HTXDWLRQ�IRU�WKH�HIIHFWLYH�QXPEHU�RI�SDUWLHV

LV��1(II� ����������0(II��ZKHUH�1(II� LV�WKH�HIIHFWLYH�QXPEHU�RI�SDUWLHV�DQG�0(II� LV�GHILQHG

DV�WKH�HIIHFWLYH�GLVWULFW�PDJQLWXGH��WKH�VWDQGDUG�HUURU�IRU�%�LV�����

)RU�PRVW�RI� WKH�WLPH�� WKH�*HUPDQ�SDUW\�V\VWHP�KDV�EHHQ�D� WZR�DQG�D�KDOI�SDUW\�V\VWHP

RI�D�ELSRODU� VWUXFWXUH�ZLWK� WKH�)UHH�'HPRFUDWV� �/LEHUDOV��EHLQJ� WKH�NH\�DFWRU� WR�PDNH� RU

EUHDN�JRYHUQPHQWV��DV�KDSSHQHG� LQ������DQG��������6LQFH�������*HUPDQ\� LV� D� ³WZR�DQG

WZR�KDOYHV´�SDUW\�V\VWHP�GXH�WR�WKH�HOHFWRUDO�VXFFHVV�RI�WKH�*UHHQV��7KLV�KDV�SUREDEO\�VWD�

ELOL]HG�WKH�ELSRODU�VWUXFWXUH�RI�WZR�SROLWLFDO�FDPSV��/DJHU��&KULVWLDQ�'HPRFUDWV�&KULVWLDQ

6RFLDOV� DQG�)UHH�'HPRFUDWV� YV�� 6RFLDO�'HPRFUDWV� DQG�*UHHQV���+RZHYHU�� WKH� WZR� DQG� D

KDOI� SDWWHUQ� LQ�ZKLFK� WKH� VPDOOHVW� SDUW\� LV� GHFLVLYH� IRU� PDMRULW\� IRUPDWLRQ�ZDV� SUREDEO\

PRUH�FRQGXFLYH� IRU�HIIHFWLYH�JRYHUQPHQW�IRUPDWLRQ�WKDQ�WKH�³WZR�DQG� WZR�KDOYHV´� VLWXD�

WLRQ�HQFRXQWHUHG�VLQFH�������:LWK� WKH�3'6�HQWHULQJ� WKH�%XQGHVWDJ� LQ������� WKH� VLWXDWLRQ

KDV�EHFRPH�HYHQ�PRUH�FRPSOLFDWHG��$OWKRXJK�WKH�VWUXFWXUH� LV�VWLOO�ELSRODU�� WKH�SRVVLELOLW\

RI�DQ�RYHUDOO� OHIW�FRDOLWLRQ� LQFOXGLQJ� WKH�3'6� LV� UDWKHU�XQOLNHO\��+RZHYHU�� WKH������HOHF�

WLRQV�GHPRQVWUDWHG�WKDW�VRPH�HOHFWLRQ�UHVXOWV�PD\�PDNH�JRYHUQPHQW�IRUPDWLRQ�HDVLHU�WKDQ

FRXOG� EH� GHGXFHG� IURP� WKHRUHWLFDO� FRQVLGHUDWLRQV� DORQH��7KH� IXWXUH� RI� WKH�*HUPDQ� SDUW\

V\VWHP�DW� WKH� IHGHUDO� OHYHO� LV�SUREDEO\� IRU�D� ORQJ� WLPH� IL[HG� DV� D� ³WZR� DQG� WKUHH� KDOYHV´

SDUW\�V\VWHP�ZLWK�D�ELSRODU�VWUXFWXUH��2QO\�RQFH²GXULQJ�WKH�SHULRG�RI�WKH�*UDQG�&RDOLWLRQ

������WR������²WKLV�ELSRODU�VWUXFWXUH�VHHPHG�WR�YDQLVK�DQG�D�VLPLODU�VLWXDWLRQ�ZDV�DQWLFL�

SDWHG� E\� PDQ\� ZHOO�LQIRUPHG� REVHUYHUV� EHIRUH� WKH� ����� HOHFWLRQV�� +RZHYHU�� WKHUH� LV� D

FOHDU� XQGHUVWDQGLQJ� RI� PRVW� RI� SDUW\� HOLWHV� WKDW� D�*UDQG�&RDOLWLRQ� VKRXOG� RQO\� EH� D� ODVW

UHVRUW� RI� JRYHUQPHQW� IRUPDWLRQ� LQ� WLPHV� RI� VHULRXV� FULVHV�� 7KH� HOHFWLRQ� UHVXOW� LQ� ����

VHHPV� WR� LQGLFDWH� WKDW� FLWL]HQV� VKDUH� D� VLPLODU� YLHZ�� 6WUDWHJLF� YRWLQJ� EHKDYLRU� WR� DYRLG

JUDQG�FRDOLWLRQV�LV�PXFK�HDVHG�E\�WKH�IDFW�WKDW�*HUPDQV�KDYH�WR�YRWHV�LQ�IHGHUDO�HOHFWLRQV�

7KXV��YRWHUV�KDYH�DQ�LQVWUXPHQW�WR�H[SUHVV�WKHLU�UHVSHFWLYH�FRDOLWLRQ�SUHIHUHQFHV�DV�ZHOO�DV

D�FDQGLGDWH�EDVHG�SHUIRUPDQFH�HYDOXDWLRQ�

(OHFWRUDO�6\VWHP�DQG�9RWLQJ�6WUDWHJLHV�RI�&LWL]HQV

7KH� SRVVLELOLW\� IRU� YRWHUV� WR� VSOLW� WKHLU� YRWHV�PD\� EH� PRWLYDWHG� GLIIHUHQWO\�� 7KH� RULJLQDO

LGHD�RI�WKLV�EDOORW�VWUXFWXUH�LV�WR�JLYH�YRWHUV�D�FKDQFH�IRU�D�SHUVRQDO�YRWH��&LWL]HQV�YRWH�IRU



�

D�FDQGLGDWH�EHFDXVH�WKH�FDQGLGDWH�LV�WKRXJKW�WR�EH�FRPSHWHQW��+RZHYHU��WLFNHW�VSOLWWLQJ�FDQ

DOVR� EH� XVHG� VWUDWHJLFDOO\� WR� VXSSRUW� IRUPDWLRQ� RI� D� SDUWLFXODU� JRYHUQPHQW� FRDOLWLRQ�� ,I� D

QRPLQDO� YRWH� LV� EDVHG� RQ� FRPSHWHQFH�� WKH� YRWHU� PD\� VSOLW� KLV� RU� KHU� WLFNHW�� EXW� QRW

QHFHVVDULO\�� ,I� DQ�RXWVWDQGLQJ� FDQGLGDWH� LV� RI� WKH� VDPH�SDUW\� DV� WKH� YRWHU�ZRXOG� YRWH� IRU

DQ\ZD\��WKHQ�QR�WLFNHW�VSOLWWLQJ�UHVXOWV��+RZHYHU��LI�WKH�FDQGLGDWH�KDSSHQV�WR�EH�LGHQWLILHG

WR�D�GLIIHUHQW�SDUW\��WLFNHW�VSOLWWLQJ�LV�KLJKO\�SUREDEOH��&DVWLQJ�D�SHUVRQDO�YRWH�LQ�WKLV�PDQ�

QHU� LV�PDLQO\�SHUIRUPDQFH�PRWLYDWHG��/LWWOH� LV�NQRZQ�DERXW� SHUIRUPDQFH�GULYHQ� SHUVRQDO

YRWLQJ�LQ�*HUPDQ\�

$QRWKHU�PRWLYDWLRQ�IRU�WLFNHW�VSOLWWLQJ�LV�VWUDWHJLF�YRWLQJ��6WUDWHJLF�YRWLQJ�PHDQV�WR�VSOLW

WKH�WLFNHW�EHWZHHQ�WZR�SDUWLHV�ZKLFK�WKH�YRWHU�SUHIHUV�WR�IRUP�D�JRYHUQPHQW��1HLWKHU�SHU�

IRUPDQFH�YRWLQJ�QRU�VWUDWHJLF�YRWLQJ�UHVXOWV� LQ�ZDVWHG�YRWHV��$FFRUGLQJ� WR�RXU�GHILQLWLRQ�

VWUDWHJLF�YRWLQJ�LPSOLHV�JLYLQJ�WKH�QRPLQDO�YRWH�WR�WKH�ODUJHU�FRDOLWLRQ�SDUWQHU�UHJDUGOHVV�RI

WKH� SHUIRUPDQFH� RI� WKH� FDQGLGDWH�� 7KH� OLNHOLKRRG� RI� ZDVWHG� YRWH� LV� UHGXFHG� GXH� WR� WKH

UHODWLYHO\�KLJKHU�SUREDELOLW\�IRU�WKH�ODUJHU�FRDOLWLRQ�SDUWQHU��LQ�FRQWUDVW�WR�WKH�VPDOOHU�RQH�

WR�ZLQ�WKH�66'��6SOLWWLQJ�EHWZHHQ�SDUWLHV�KDV�KDG�DQ�LPSDFW� LQ�UHFHQW�HOHFWLRQV�DQG� LW�KDV

LPSURYHG� WKH� FKDQFHV� RI� HIIHFWLYH� JRYHUQPHQW� IRUPDWLRQ�� ,W� LV� DOVR� WKRXJKW� WR� KDYH

FRQWULEXWHG� WR� KLJK� HOHFWRUDO� LQYROYHPHQW� RI� FLWL]HQV� �'XYHUJHU� ������ )LVFKHU� ������

+RZHYHU��WKH� LGHD�WKDW�YRWHUV�DUH�UHDOO\�DEOH� WR�PDNH�VWUDWHJLF�XVH�RI� WKH� WZR�EDOORWV� LV� D

SHUVSHFWLYH� QRW� VKDUHG� E\� DOO� H[SHUWV�� 2QH� SURPLQHQW� FRXQWHU�DUJXPHQW� VWUHVVHV� WKH� IDFW

WKDW� WKH� GLVWULEXWLRQ� RI� VHDWV� LV� JRYHUQHG� E\� WKH� OLVW� EDOORW� DQ\ZD\�� EHFDXVH� WKH� QRPLQDO

YRWH�GRHV�QRW�DIIHFW� WKH� GLVWULEXWLRQ� RI� VHDWV��7KHUHIRUH�� DFFRUGLQJ� WR� WKLV� YLHZ�� VWUDWHJLF

YRWLQJ� E\� GLIIHUHQWLDO� XVH� RI� WKH� QRPLQDO� DQG� WKH� OLVW� EDOORW� LV� DQ� LOOXVLRQ� �-HVVH� ������

+RZHYHU��WKLV�DUJXPHQW�LV�QRW�FRQYLQFLQJ�RQ�WZR�JURXQGV�

)LUVW�� WKH� HOHFWLRQ� ODZ� DOORZV� IRU� VR�FDOOHG� RYHUKDQJ� VHDWV� �hEHUKDQJPDQGDWH��� ,I� WKH

QXPEHU�RI�66'V�ZRQ�E\�D�SDUW\�LV�KLJKHU�WKDQ�WKH�QXPEHU�RI�VHDWV�DOORFDWHG�E\�WKH�SDUW\¶V

SURSRUWLRQ� RI� OLVW� YRWHV� WKH� SDUW\� PD\� NHHS� WKH� DGGLWLRQDO� VHDWV�� 7KXV�� WKH� SRVVLELOLW\� WR

FKDQJH�WKH�WRWDO�QXPEHU�RI�VHDWV� LQ�WKH�IHGHUDO�SDUOLDPHQW��%XQGHVWDJ��E\�VWUDWHJLF�YRWLQJ

EHKDYLRU� H[LVWV� LQ� UHDOLW\�� 8QWLO� XQLILFDWLRQ� WKH� QXPEHU� RI� VXUSOXV� VHDWV� KDV� EHHQ� UDWKHU

VPDOO��,Q�WKH�IRXU�HOHFWLRQV�IURP������WR������WKHUH�ZHUH�QR�VXUSOXV�VHDWV�DW�DOO��2WKHUZLVH

QXPEHUV�UDQJHG�IURP�RQH��������������WR�ILYH���������7KH�JUHDWHVW�EHQHILFLDU\�XS�WR�����

ZDV� WKH�&'8�&68�ZKLFK� JDLQHG� WZHOYH� RI� WKH� WRWDO� RI� VHYHQWHHQ� VHDWV� LQ� WKLV� SHULRG� RI

WLPH� �63'�� ���'3�*HUPDQ�3DUW\�� ����7KLV� VLWXDWLRQ� FKDQJHG� GUDVWLFDOO\� DIWHU� XQLILFDWLRQ�

7KH� QXPEHU� RI� VXUSOXV� VHDWV� DPRXQWHG� WR� VL[� LQ� ����� �DOO� &'8�&68��� VL[WHHQ� LQ� ����

�&'8�&68�� ���� 63'�� ���� DQG� WKLUWHHQ� LQ� ����� �DOO� 63'��� $OWKRXJK� VXUSOXV� VHDWV� ZHUH

FHUWDLQO\� KHOSIXO� WR� IRUP� JRYHUQPHQWV� �HVSHFLDOO\� LQ� ������ WKH\� QHYHU� WLSSHG� WKH� VFDOH�

7KHUH� DUH� WZR� UHDVRQV�� ERWK� OLQNHG� WR� XQLILFDWLRQ�� ZKLFK� PD\� H[SODLQ� WKH� LQFUHDVH� LQ

VXUSOXV� VHDWV�� �2Q� DYHUDJH�66'V� DUH� VPDOOHU� LQ� WKH� QHZ� WKDQ� LQ� WKH� ROG� /lQGHU�� DQG� WKH
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VWUXFWXUH�RI� SDUW\� FRPSHWLWLRQ� LQ� WKH� 66'V� GLIIHUV� EHWZHHQ� WKH� QHZ� DQG� WKH� ROG� /lQGHU�

'XH�WR�WKH�UHODWLYH�VWUHQJWK�RI�WKH�3DUW\�RI�'HPRFUDWLF�6RFLDOLVP��3'6��D�WKUHH�ZD\�UDFH�LV

PXFK�PRUH�W\SLFDO�LQ�(DVW�WKDQ�LQ�:HVW�*HUPDQ\��,Q�WKH������HOHFWLRQ��IRU�H[DPSOH��D�66'

ZDV�ZRQ�E\� OHVV� WKDQ� ��� SHUFHQW� RI� WKH� YRWHV� LQ� (DVW�*HUPDQ\� LQ� ��� RI� WKH� WRWDO� RI� ��

66'V��,Q�:HVW�*HUPDQ\�WKH�VDPH�ILJXUH�ZDV���RXW�RI�����66'V��+HUH�WKH�WKLUG�SDUW\�ZDV

$OOLDQFH����7KH�*UHHQV��,QIUDWHVW�GLPDS�����������

7KH�VHFRQG�UHDVRQ�ZK\�VWUDWHJLF�YRWLQJ�LV�FRQVHTXHQWLDO�LQ�*HUPDQ\�LV�WKDW�FDVWLQJ�D�OLVW

YRWH�IRU�D�PLQRU�SDUW\�GH�IDFWR�DOPRVW�DOZD\V�DPRXQWV�WR�YRWLQJ�IRU�D�FRDOLWLRQ�UHJDUGOHVV

RI� WKH�QRPLQDO� YRWH��%DZQ� �������KDV�GHPRQVWUDWHG� IRU� WKH�SHULRG�RI������WR� ������ WKDW

YRWHUV� PDNH� GLIIHUHQW� XVH� RI� WKH� 66'� DQG� WKH� OLVW� EDOORW�� ��� WKHUH� LV� DOZD\V� D� SRVLWLYH

GLIIHUHQFH�RI�VRPH�SHUFHQW�SRLQWV�EHWZHHQ�OLVW�YRWHV�DQG�GLVWULFW�YRWHV�IRU�WKH�PDMRU�SDUWLHV

�WKLV� LV�WUXH�IRU�XS�WR����SHUFHQW�RI� WKH�PDMRU�SDUWLHV¶�FDQGLGDWHV������WKH�UDWLR�RI�VWUDWHJLF

YRWLQJ�SDWWHUQV��ZKHQ�YRWHUV�FDVW�WKHLU�GLVWULFW�YRWH�IRU�D�PDMRU�SDUW\�DQG�WKHLU�OLVW�YRWH�IRU

D� PLQRU� SDUW\�� LQFUHDVHG� EHWZHHQ� ����� DQG� ����� IURP� ���� WR� ���� LQ� IDYRU� RI� VXFK

³VWUDWHJLF´�YRWLQJ�SDWWHUQV�

%DZQ¶V� ILQGLQJV� VXSSRUW� D�QRWLRQ�RI� VWUDWHJLF� YRWLQJ��7KLV�QRWLRQ� LV� DOVR� FRQILUPHG� E\

RXU�RZQ�UHVXOWV��)LUVW��WLFNHW�VSOLWWLQJ�KDV�WULSOHG�EHWZHHQ������DQG�������,Q����������SHU�

FHQW�RI�WKH�YRWHUV�ZHUH�WLFNHW�VSOLWWHUV�� WRGD\�WKH�SURSRUWLRQ�RI� WLFNHW�VSOLWWHUV�KDV�ULVHQ�WR

���SHUFHQW��)LJXUH�����5RXJKO\�RQH�ILIWK�RI�DOO�YRWHUV�PDNH�XVH�RI�WKLV�SRVVLELOLW\�WRGD\�DQG

LW�VHHPV�WKDW�WKH�HOHFWRUDWH�KDV�EHFRPH�PRUH�DQG�PRUH�DFFXVWRPHG�WR�LWV� DFWLRQ�SRWHQWLDO

�DOWKRXJK� IRU�D� ODUJHU�SDUW�RI� WKH�HOHFWRUDWH� WKH�GLIIHUHQFH�DQG� LPSDFW�RI�QRPLQDO�DQG� OLVW

YRWH� VWLOO� VHHPV� QRW� WR� EH� WRWDOO\� FOHDU� LQ� DQ� DEVWUDFW� LQWHUYLHZ� VLWXDWLRQ� �6FKPLWW�%HFN

������

+RZHYHU��QRW�DOO� WLFNHW�VSOLWWLQJ�FDQ�EH�FDOOHG�VWUDWHJLF��,Q�RXU�XQGHUVWDQGLQJ�� WZR�FRQ�

GLWLRQV�PXVW�EH�PHW�LQ�RUGHU�WR�FKDUDFWHUL]H�WLFNHW�VSOLWWLQJ�DV�VWUDWHJLF��)LUVW��YRWHUV�PXVW

NQRZ�WKH�FRDOLWLRQ�SUHIHUHQFHV�RI�SROLWLFDO�SDUWLHV��7KLV�FDQ�EH�VDIHO\�DVVXPHG�VLQFH�PRVW

SDUWLHV�DQQRXQFH�WKHLU�FRDOLWLRQ�SUHIHUHQFHV�SULRU�WR�HOHFWLRQV�DQG�WKLV�LV�SXEOLFL]HG�ZLGHO\�

6HFRQG��YRWHUV�PXVW�WDNH�WKHVH�FRDOLWLRQ�SUHIHUHQFHV�LQWR�DFFRXQW�DQG�FDVW�WKHLU�WZR�EDOORWV

DFFRUGLQJO\��7KDW�LV��WKH�QRPLQDO�YRWH�PXVW�EH�JLYHQ�WR�D�PDMRU�SDUW\��VLQFH�VPDOO�SDUWLHV

DOPRVW�QHYHU�ZLQ�66'V��DQG�WKH� OLVW�YRWH�PXVW�EH�JLYHQ� WR� WKH� VPDOOHU�SRWHQWLDO� FRDOLWLRQ

SDUWQHU��$�OHVV�UHVWULFWLYH�FULWHULD�IRU�VWUDWHJLF�YRWLQJ�ZRXOG�EH�WR�UHJDUG�DQ\�WLFNHW�VSOLWWLQJ

DV�VWUDWHJLF�ZKLFK�DOORFDWHV�WKH�QRPLQDO�YRWH�WR�D�VPDOOHU�SDUW\�DQG�WKH�OLVW�YRWH�WR�D�PDMRU

SDUW\��7KH� ODWWHU�GHILQLWLRQ�ZDV�XVHG�E\�%DZQ� ��������2EYLRXVO\� WKLV�GHILQLWLRQ�GRHV� QRW

H[FOXGH� XQOLNHO\� FRDOLWLRQV� DQG� WKXV� GLVUHJDUGV� WKH� ZDVWHG� YRWH� DUJXPHQW�� (PSLULFDOO\�

KRZHYHU��WKH�GLIIHUHQFH�EHWZHHQ�RXU�PRUH�UHVWULFWLYH�FULWHULD�DQG�WKH�OHVV�UHVWULFWLYH�FULWHULD

XVHG�E\�%DZQ�LV�VPDOO��LQGHHG��%HWZHHQ������DQG������WKH�GLIIHUHQFH�QHYHU�H[FHHGHG����

SHUFHQW��RQ�DYHUDJH��RQH�SHUFHQW���'HILQHG�LQ� WKH�UHVWULFWLYH�VHQVH��VWUDWHJLF�FRDOLWLRQ�YRW�
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LQJ�LQFUHDVHG�IURP�����SHUFHQW�LQ������WR�����SHUFHQW�LQ�������7KLV�LQFUHDVH�FR�YDULHV�ZLWK

WKH�JHQHUDO�LQFUHDVH�LQ�WLFNHW�VSOLWWLQJ��7KXV��RQ�DYHUDJH��WKH�SURSRUWLRQ�RI�VWUDWHJLF�YRWHUV

VR�GHILQHG�UHPDLQV�DW�WKH�OHYHO�RI�DERXW����SHUFHQW�RI�DOO�WLFNHW�VSOLWWHUV��)LJXUH����

)LJXUH��� 7LFNHW�6SOLWWLQJ�DQG�6WUDWHJLF�&RDOLWLRQ�9RWLQJ

6RXUFH��2ZQ�FDOFXODWLRQV�DQG�+LOPHU�XQG�6FKOH\HU��������

7KH�LPSDFW�RQ�HOHFWLRQ�RXWFRPH�ZDV�SUREDEO\�VWURQJHVW�LQ�WKH������HOHFWLRQV������SHUFHQW

RI� WKH� HOHFWRUDWH� KDV� VSOLW� EHWZHHQ� &'8�&68� DQG� )'3�� ���� SHUFHQW� EHWZHHQ� 63'� DQG

*UHHQV� �FDOFXODWLRQV� EDVHG� RQ� GDWD� IURP�+LOPHU�6FKOH\HU� ������ ����� ,I� YRWHUV�ZRXOG� QRW

KDYH�GHFLGHG�WR�VSOLW� HLWKHU� WKH� VPDOOHU�SDUW\�ZRXOG�KDYH� ORVW� WKH� VDPH�DPRXQW� OLVW�YRWHV

�ZKLFK�ZRXOG�KDYH�PHDQW�WKDW�WKH�WZR�VPDOO�SDUWLHV�ZRXOG�QRW�KDYH�RYHUFRPH�WKH�ILYH�SHU�

FHQW� WKUHVKROG��� RU� WKH� WZR� ODUJH� SDUWLHV� ZRXOG� KDYH� ORVW� GLVWULFW� YRWHV� RI� URXJKO\� ��

UHVSHFWLYHO\� ��� VHDWV�� %RWK� VFHQDULRV� PD\� QRW� EH� UHDOLVWLF�� 5HDO� YRWLQJ� EHKDYLRU� ZRXOG

SUREDEO\� EH� VRPHWKLQJ� LQ� EHWZHHQ��%XW� VWLOO�� VRPH�SHUFHQWDJH� SRLQWV� OHVV� IRU� WKH� VPDOOHU

SDUWLHV�FRXOG�KDYH�DOWHUHG�HOHFWLRQ�RXWFRPHV�VHULRXVO\��WKH�)UHH�'HPRFUDWV�JDLQHG������WKH

*UHHQV�����SHUFHQW�RI�OLVW�YRWHV���:H�FDQ�VDIHO\�FRQFOXGH�IURP�WKHVH�ILQGLQJV�WKDW�RQH�FDQ

LGHQWLI\�D�VL]DEOH�JURXS�RI�FLWL]HQV�ZKRVH�YRWLQJ�SDWWHUQV�LQGLFDWH�WKDW�WKH�QRPLQDO�DQG�OLVW

YRWHV�DUH�XVHG�WR�H[SUHVV�GLIIHUHQW�SDUW\�RU�FDQGLGDWH�SUHIHUHQFHV��7KH�UHDVRQ�PD\�EH�VWUD�

WHJLF� EXW� WKHUH� LV� DOVR�PXFK� URRP� IRU� D� SHUIRUPDQFH� EDVHG� LQWHUSUHWDWLRQ� RI� WKH� SHUVRQDO

YRWH�� ,I� WKHUH� LV� VXFK� D� SHUIRUPDQFH� EDVHG� SHUVRQDO� YRWH�� SHUIRUPDQFH� VKRXOG� PDNH� DQ
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��7LFNHW�6SOLWWLQJ ��6WUDWHJLF�7LFNHW�6SOLWWLQJ�&RDOLWLRQ�9RWHUV�������%DOORW
������������63'�)'3�������������&'8�&68�)'3�
63'�*UHHQV�

��'DWD�IRU�VWUDWHJLF�FRDOLWLRQ�YRWLQJ�QRW�DYDLODEOH
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LQGHSHQGHQW�FRQWULEXWLRQ�WR�D�FDQGLGDWH¶V�SUREDELOLW\�WR�EH��UH��HOHFWHG��,I�SDUWLHV�DOVR�WKLQN

WKDW�WKHUH� LV�VRPHWKLQJ� OLNH�D�SHUIRUPDQFH�RULHQWHG�SHUVRQDO�YRWH�WKLV� VKRXOG�EH� UHIOHFWHG

LQ�FDQGLGDWH�VHOHFWLRQ��:H�DUH�WXUQLQJ�WR�WKH�ODWWHU�TXHVWLRQ�ILUVW�DQG�WR�WKH�TXHVWLRQ�RI�WKH

LPSDFW�RI�SHUIRUPDQFH�LQ�D�ODWHU�VHFWLRQ�

&DQGLGDWH�6HOHFWLRQ�DQG�2SSRUWXQLW\�6WUXFWXUHV

7KH� SDUW\� ODZ� GHPDQGV� GHPRFUDWLF� SURFHGXUHV� IRU� GHFLVLRQ�PDNLQJ� SURFHVVHV� ZLWKLQ

SROLWLFDO�SDUWLHV��LQFOXGLQJ�FDQGLGDWH�VHOHFWLRQ��7KXV��PRUH�WKDQ� LQ�PDQ\�RWKHU�GHPRFUDWLF

FRXQWULHV�FDQGLGDWH�UHFUXLWPHQW�IROORZV�ULJRURXVO\�GHILQHG�OHJDO�UXOHV��5REHUWV�����������

5HIOHFWLQJ�WKH�GXDO�YRWLQJ�SURFHGXUH��FDQGLGDWHV�PXVW�EH�VHOHFWHG�DW�WKH�GLVWULFW�OHYHO�DQG

DW� WKH� VWDWH� OHYHO�� &DQGLGDWH� VHOHFWLRQ� DW� WKH� 66'� OHYHO� LV� FRQWUROOHG� E\� WKH� ORFDO� SDUW\

RUJDQL]DWLRQ��7KH�VWDWH�SDUW\�RUJDQL]DWLRQ��RQ�WKH�RWKHU�KDQG��FRQWUROV�WKH�IRUPDWLRQ�RI�WKH

UHVSHFWLYH�VWDWH�SDUW\� OLVW�� ,Q�66'V�YRWHV�DUH�FDVW�HLWKHU�E\�DOO�PHPEHUV�RI� WKH� ORFDO�SDUW\

EUDQFK� �.UHLVYHUEDQG��8QWHUEH]LUN�� RU� E\� D� FRPPLWWHH� RI� GHOHJDWHV� FKRVHQ� E\� WKH� ORFDO

PHPEHUV��(PSLULFDOO\�QXPEHUV�RI�GHOHJDWHV�RI�HOHFWLRQ�FRPPLWWHHV�UDQJH�IURP�WZHQW\�ILYH

WR�RQH�KXQGUHG��=HXQHU�������3RUWHU�������

$W� WKH� VWDWH� OHYHO� FDQGLGDWHV� DUH� VHOHFWHG� E\� DERXW� ���� WR� ���� GHOHJDWHV� UHSUHVHQWLQJ

ORFDO� SDUW\� EUDQFKHV� LQ� SURSRUWLRQ� WR�PHPEHUVKLS� VL]H��8VXDOO\� WKH� VWDWH� SDUW\� H[HFXWLYH

SURSRVHV�D�OLVW�RI�FDQGLGDWHV��DQG�GHOHJDWHV�YRWH�RQ�HDFK�RI�WKH�FDQGLGDWHV��VWDUWLQJ�ZLWK�WKH

KLJKHVW�UDQNHG�SRVLWLRQ�RQ�WKH� OLVW�� ,Q�RUGHU�WR�ZLQ�D�SRVLWLRQ�D�FDQGLGDWH�PXVW�REWDLQ�WKH

DEVROXWH�PDMRULW\�RI�YRWHV�

3HUFHLYHG� LPSRUWDQFH� RI� FDQGLGDWH� FKDUDFWHULVWLFV� IRU� QRPLQDWLRQ� GLIIHUV� VRPHZKDW

EHWZHHQ�66'�DQG�SDUW\�OLVW�FDQGLGDWHV��³&RPSHWHQFH�LQ�SROLWLFDO�PDWWHUV´�LV�UHJDUGHG�YHU\

LPSRUWDQW�E\�ERWK�JURXSV�RI�FDQGLGDWHV��+RZHYHU�� 66'� FDQGLGDWHV� UDQN� ³SHUIRUPDQFH� LQ

FRQVWLWXHQF\�VHUYLFH´�KLJKHU�WKDQ�SDUW\�OLVW�FDQGLGDWHV�ZKLOH�WKH�UHYHUVH�LV�WUXH�IRU�³SROLWL�

FDO�SRVLWLRQ�ZLWKLQ�WKH�SDUW\´��7DEOH����

&RQIOLFWV� DERXW� FDQGLGDWH� QRPLQDWLRQ� RFFXU�PRUH� RIWHQ� DW� WKH� VWDWH� WKDQ� DW� WKH� GLVWULFW

OHYHO��7KLV�PD\�EH�GXH�WR�WKH�IDFW�WKDW�D�JRRG�SRVLWLRQ�RQ�WKH�SDUW\�OLVW�LV�D�VDIHU�ZD\�WR�ZLQ

D� VHDW� WKDQ� MXVW� UXQQLQJ� LQ� D� 66'�� 2QO\� ��� SHUFHQW� RI� DOO� GLVWULFWV� UHWXUQ� 03V� VDIHO\

�6FKLQGOHU� ������ ������ 2Q� WKH� 66'� OHYHO� FRQIOLFWV� VHHP� WR� EH� UDUH�� +RZHYHU�� LI� RQH

FRPSDUHV�WKH�UHODWLYH�LPSRUWDQFH�RI�GLIIHUHQW�W\SHV�RI�FRQIOLFW��SDWWHUQV�DUH�VLPLODU��,Q�ERWK

FDVHV� FRQIOLFWV� EHWZHHQ� ³ROG´� DQG� ³QHZ´� FDQGLGDWHV� VHHP� WR� EH� WKH� PRVW� VHYHUH� RQHV�

1HZFRPHUV�KDYH�D�KDUG�WLPH�ERWK�ZD\V��7DEOH����

7KHUH�DUH�UHDVRQV�WR�EHOLHYH�WKDW�FRPSHWLWLRQ� IRU�SURPLVLQJ� OLVW�SRVLWLRQV� KDV� LQFUHDVHG

RYHU� WLPH�� )URP� ����� WR� ����� WKH� QXPEHU� RI� FDQGLGDWHV� LQ� IHGHUDO� HOHFWLRQV� URVH� IURP



��

������WR��������7KLV�ILJXUH�GURSSHG�VRPHZKDW�XQWLO�������WR�VWURQJO\�ULVH�DJDLQ�WKHUHDIWHU�

,Q� ����� WKH� WRWDO� QXPEHU� RI� FDQGLGDWHV� ZDV� ������� 7KXV�� GLVUHJDUGLQJ� IOXFWXDWLRQV� RYHU

WLPH�ZH�FDQ�REVHUYH�D�QHW�LQFUHDVH�RI�������FDQGLGDWHV�EHWZHHQ������DQG�������7KH�WRWDO

QXPEHU� RI� VHDWV� LQ� SDUOLDPHQW� KDV� FKDQJHG� RQ� WZR� RFFDVLRQV�� 2QH� KXQGUHG� VHDWV� ZHUH

DGGHG�LQ������DV�DQ�LQLWLDO�DGMXVWPHQW�DQG�����VHDWV�ZHUH�DGGHG�LQ������DV�D�FRQVHTXHQFH

RI�*HUPDQ�XQLILFDWLRQ��8QWLO�������WKHUH�KDV�EHHQ�DQ�DYHUDJH�RI�����FDQGLGDWHV�SHU�VHDW��RU�

WR�SXW�LW�GLIIHUHQWO\��RQ�DYHUDJH����SHUFHQW�RI�DOO�FDQGLGDWHV�JRW�HOHFWHG��7KH�ODUJH�LQFUHDVH

LQ�QXPEHU�RI�FDQGLGDWHV�GXULQJ���������KDV�GHFUHDVHG�WKH�SURSRUWLRQ�RI�FDQGLGDWHV�HOHFWHG

WR����SHUFHQW²GHVSLWH�WKH�LQFUHDVH�RI�WKH�WRWDO�QXPEHU�RI�VHDWV��+RZHYHU��RQH�KDV�WR�NHHS

LQ�PLQG�WKDW�WKLV�UDWLR� LV�PXFK�EHWWHU�IRU�FDQGLGDWHV�RI�SDUWLHV�ZKLFK�KDYH�DOUHDG\�HQWHUHG

SDUOLDPHQW��KHUH�WKH�UDWLR�LV������7DEOH����

7DEOH��� $YHUDJH�,PSRUWDQFH�RI�3HUFHLYHG�&DQGLGDWH�&KDUDFWHULVWLFV�E\�7\SH�RI
1RPLQDQWLRQ��&DQGLGDWHV�RI�63'�DQG�&'8�&68�RQO\�

66'�1RPLQDWLRQ 3DUW\�OLVW�1RPLQDWLRQ

��� �YHU\�LPSRUWDQW���� �QRW�LPSRUWDQW�DW�DOO�

0\�DELOLW\�WR�ZLQ�YRWHV ���� ����

0\�SROLWLFDO�SRVLWLRQ�ZLWKLQ�WKH�SDUW\ ���� ����

0\�SHUIRUPDQFH�LQ�SDUW\�ZRUN ���� ����

0\�SHUIRUPDQFH�LQ�FRQVWLWXHQF\�VHUYLFH ���� ����

0\�FRPSHWHQFH�LQ�SROLWLFDO�PDWWHUV ���� ����

1XPEHU�RI�FDQGLGDWHV������
6RXUFH��3RUWHU�������������

7DEOH���� 7\SHV�RI�&RQIOLFW�LQ�&DQGLGDWH�6HOHFWLRQ�0HHWLQJV�DW�WKH�66'�/HYHO�DQG�DW�WKH
6WDWH�/HYHO�DV�3HUFHLYHG�E\�/RFDO�3DUW\�&KDLUV��63'�DQG�&'8�&68�RQO\�

66'�OHYHO 6WDWH�OHYHO

&RQIOLFWV�EHWZHHQ� ��� �DSSOLHV�IXOO\���� �GRHV�QRW�DSSO\�

2OG�DQG�QHZ�FDQGLGDWHV ���� ����

3DUW\�IDFWLRQV ���� ����

3DUW\�OHDGHUVKLS�DQG�UHJXODUV ���� ����

1XPEHU�RI�SDUW\�FKDLUV��.UHLVYRUVLW]HQGH�������
6RXUFH��2ZQ�FDOFXODWLRQV�EDVHG�RQ�3RUWHU��������������

7DEOH� �� VKRZV� VRPH� LPSRUWDQW� VLPLODULWLHV� DQG� GLIIHUHQFHV� EHWZHHQ� W\SHV� RI� FDQGLGDF\�

)LUVW��DERXW�KDOI�RI�WKH�FDQGLGDWHV�RI�SDUOLDPHQWDU\�SDUWLHV�UXQ�ERWK�RQ�D�VWDWH�OLVW�DQG�LQ�D

66'��7KLV�EHJV�WKH�TXHVWLRQ�RI� WKH�UHODWLYH� LPSRUWDQFH�RI� WKH� ORFDO�GLVWULFW� DQG� WKH�SDUW\�

'R�SROLWLFLDQV�ZLWK� D� GRXEOH� FDQGLGDF\� KDYH� DQ\� LQFHQWLYH� WR�ZRUN� IRU� D� ORFDO� FRQVWLWX�
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HQF\"�7DEOH� �� VKRZV� WKDW� SROLWLFLDQV�ZKR�PDQDJH� WR�JHW� GRXEOH� FDQGLGDF\� KDYH� D� PXFK

KLJKHU�FKDQFH�WR�JHW�HOHFWHG��ZLWK�&68�FDQGLGDWHV�EHLQJ�WKH�H[FHSWLRQ���7KHUH�LV��KRZHYHU�

DQRWKHU�ILQGLQJ�ZKLFK�LV�PRUH�LPSRUWDQW�WR�RXU�TXHVWLRQ��7KH�SUREDELOLW\�IRU�GRXEOH�FDQGL�

GDF\�SROLWLFLDQV�WR�ZLQ�D�VHDW�YLD�WKH�GLVWULFW�RU�WKH�OLVW�PRGH� LV�DOPRVW�HTXDO��7KLV�VKRXOG

EH� DQ� LQFHQWLYH� IRU� GRXEOH�FDQGLGDF\� FDQGLGDWHV� WR� VHULRXVO\� FRQVLGHU� LQWHUHVWV� DQG

GHPDQGV�RI� WKH� ORFDO�FRQVWLWXHQF\��7KLV� VKRXOG��RI�FRXUVH��EH� SDUWLFXODUO\� WUXH� IRU� FDQGL�

GDWHV�ZLWK�LQVHFXUH�OLVW�SRVLWLRQV��,I�WKLV� LV� LQGHHG�WKH�FDVH��HYHQ�GRXEOH�FDQGLGDWHV�VKRXOG

IRUP�VRPH�NLQG�RI�GLVWULFW�RULHQWDWLRQ�ZKLFK�LPSDFWV�RQ�WKHLU�GLVWULFW�SHUIRUPDQFH�LQ�RUGHU

WR�UHGXFH�XQFHUWDLQW\�DERXW�UH�HOHFWLRQ�FKDQFHV�

7DEOH��� 7\SH�RI�&DQGLGDF\�DQG�3UREDELOLW\�RI�(OHFWLRQ�E\�3DUOLDPHQWDU\�3DUWLHV�LQ�����
DQG�����

66'�RQO\ 3DUW\�OLVW�RQO\ 66'�DQG�SDUW\�OLVW

� ��HOHFWHG � ��HOHFWHG � ��HOHFWHG ��HOHFWHG

&DQGLGDWHV LQ�66' IURP�OLVW

�����*HQHUDO�(OHFWLRQ

63'��Q� ����� ��� ��� ���� ��� ���� ���� ����

&'8��Q� ����� ��� ��� ���� ��� ���� ���� ����

&68��Q� ���� ���� ���� ���� ��� ���� ���� ���

)'3��Q� ����� ���� ��� ���� ��� ���� ��� ����

*UHHQV��Q� ����� ���� ��� ���� ��� ���� ��� ����

3'6��Q� ����� ���� ��� ���� ��� ���� ��� ���

7RWDOD��Q� ������ ���� ��� ���� ��� ���� ���� ����

�����*HQHUDO�(OHFWLRQ

63'��Q� ����� ��� ��� ���� ��� ���� ���� ����

&'8��Q� ���� ���� ��� ���� ��� ���� ��� ����

&68��Q� ���� ���� ���� ���� ��� ���� ���� ���

)'3��Q� ����� ���� ��� ���� ��� ���� ��� ����

*UHHQV��Q� ����� ���� ��� ���� ��� ���� ��� ����

3'6��Q� ����� ���� ��� ���� ��� ���� ��� ���

7RWDOD��Q� ������ ���� ��� ���� ��� ���� ���� ����

D 3DUOLDPHQWDU\�SDUWLHV�RQO\��7RWDO�QXPEHU�RI�FDQGLGDWHV�RI�DOO�SDUWLHV���� ��������������������
6RXUFH��*HUPDQ�&DQGLGDWH�'DWD������
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'LVWULFW�3HUIRUPDQFH�RI�03V�DQG�WKH�9RWH

$V�GHPRQVWUDWHG�� WKH�*HUPDQ�PL[HG�PHPEHU� V\VWHP�GRHV� QRW� QHFHVVDULO\� LPSO\� WKDW� OLVW

FDQGLGDWHV�ZRXOG� ODFN� D� ORFDO� RULHQWDWLRQ��2QH� UHDVRQ� LV� WR� UHGXFH� XQFHUWDLQW\� DERXW� UH�

HOHFWLRQ�SURVSHFWV��6HFRQG��DOO�SDUOLDPHQWDU\�SDUWLHV��LQ�SDUWLFXODU� WKH�WZR�ODUJH�RQHV��VHH

WR� LW� WKDW� GHSXWLHV� DUH� DVVLJQHG� WR� FRQVWLWXHQF\� VHUYLFH� UHJDUGOHVV� RI� ZKLFK� WLHU� WKH\� DUH

HOHFWHG�IURP��&DQGLGDWHV�ZKR�KDYH�ORVW�LQ�WKH�GLVWULFW�HYHQ�KDYH�DQ�RIILFH�WKHUH� LI�WKH\�DUH

RI� WKH�WZR�ODUJHU�SDUWLHV��&DQGLGDWHV�RI�VPDOOHU�SDUWLHV�RIWHQ�KDYH�WR�WDNH�FDUH�RI�D� ODUJHU

WHUULWRU\� WKDQ� MXVW� WKH�GLVWULFW��&RQVLGHULQJ� WKLV�JHQHUDO� VLWXDWLRQ�RQH�ZRXOG�QRW� H[SHFW� WR

ILQG�PDQ\�GLIIHUHQFHV�EHWZHHQ�03V�ZKR�JHW�WKHLU�VHDW� LQ�D�66'�DQG�WKRVH�ZKR�HQWHU� WKH

%XQGHVWDJ�YLD�D�VWDWH�OLVW��2Q�WKH�RWKHU�KDQG��RQH�FRXOG�SODXVLEO\�DUJXH�WKDW�WKH�SUREDELOLW\

IRU��UH��HOHFWLRQ�IRU�66'�OHJLVODWRUV�VKRXOG�EH�KLJKHU��LI�WKH\�FDUH�PRUH� IRU�WKHLU�FRQVWLWX�

HQF\�DQG�WKDW�WKRVH�SDUW\� OLVW� FDQGLGDWHV� VKRXOG�GR�EHWWHU�ZKR�DUH�PRUH�RULHQWHG�WRZDUGV

WKHLU�SDUW\��7KH�DVVXPSWLRQ�LV�WKDW�D�66'�03��LQ�FRQWUDVW�WR�D�OLVW�03��ZLOO�EH�OHVV�ZLOOLQJ

WR�UHVSRQG�WR�SDUW\�FRQFHUQV��5DWKHU��HYHQ�WKHLU�SDUWLHV�H[SHFW�66'�03V�WR�EH�FRPSHWHQW

DQG�SHUIRUP�ZHOO�LQ�WKH�FRQVWLWXHQF\�UDWKHU�WKDQ�WR�IROORZ�WKH�SDUW\��7DEOH�����7KLV�H[SHF�

WDWLRQ� UHODWHV� WR� D� GLVWLQFWLRQ� PDGH� LQ� WKH�*HUPDQ� EDVLF� ODZ� �*UXQGJHVHW]��� 2Q� WKH� RQH

KDQG�WKH�03�LV�GHVFULEHG�DV�LQGHSHQGHQW�DQG�UHVSRQVLEOH�RQO\�WR�KLV�RZQ�MXGJPHQW�RU�FRQ�

VFLHQFH��������7KXV��KLV�FRPSHWHQFH�FRXQWV��2Q�WKH�RWKHU�KDQG�SROLWLFDO�SDUWLHV�DUH�FKDUDF�

WHUL]HG�DV�RUJDQL]DWLRQV�ZKLFK� DUH� REOLJHG� WR� SDUWLFLSDWH� LQ� WKH� IRUPDWLRQ� RI� WKH� SROLWLFDO

ZLOO��������7KXV��WKH�SROLWLFDO�SDUW\�FRXQWV��7KLV�LV�DOVR�UHPLQLVFHQW�RI�WKH�FODVVLFDO�GLVWLQF�

WLRQ�EHWZHHQ�WKH�WZR�PDMRU�PRGHOV�RI�UHSUHVHQWDWLRQ��WKH�WUXVWHH��DQG�WKH�GHOHJDWH�PRGHO�

,Q�WKLV�VHQVH��WKH�66'�03�PD\�EH�PRUH�FRQFHUQHG�ZLWK�KLV�RZQ�MXGJHPHQW�DV�D�\DUGVWLFN

IRU�KLV�EHKDYLRU�ZKHUHDV�D�OLVW�03�PD\�SXW�PRUH�HPSKDVLV�RQ�WKH�SDUW\�OLQH��1HYHUWKHOHVV�

LW� LV� DQ� HPSLULFDO� TXHVWLRQ�ZKHWKHU� 66'�03V� SODFH�PRUH� HPSKDVLV� RQ� UHSUHVHQWLQJ� FRQ�

VWLWXHQF\� LQWHUHVWV� DQG� SDUW\� OLVW� 03V� DUH� PRUH� UHVSRQVLYH� WR� WKH� SROLWLFDO� QHHGV� RI� WKH

SDUW\�

6XUYH\�UHVXOWV�VKRZ�VWDWLVWLFDOO\�VLJQLILFDQW�GLIIHUHQFHV�EHWZHHQ�WKH�WZR�W\SHV�RI�UHSUH�

VHQWDWLYHV��$OWKRXJK�PRVW�03V�SUHIHU� WKH�³WUXVWHH´�VW\OH�RI� UHSUHVHQWDWLRQ��66'�03V�DUH

HYHQ�PRUH� DWWUDFWHG� WR� WKH� WUXVWHH�PRGHO� �7DEOH� ���� (YHQ� PRUH� VWULNLQJ� LV� WKH� GLIIHUHQFH

ZLWK�UHVSHFW�WR�WKH�IRFXV�RI�UHSUHVHQWDWLRQ��0RUH�WKDQ����SHUFHQW�RI�66'�03V�ZDQW�WR�UHS�

UHVHQW�DOO�FLWL]HQV�RI�WKH�FRQVWLWXHQF\�ZKHUHDV�WKH�UHVSHFWLYH�ILJXUH�IRU�OLVW�03V�LV����SHU�

FHQW��(YHQ�ZLWK�UHVSHFW�WR�FDQGLGDWH�EHKDYLRU��VXFK�DV�FRQWDFWLQJ�FLWL]HQV�LQ�WKH�GLVWULFW��D

GLIIHUHQFH� UHPDLQV� YLVLEOH��$OPRVW�DOO� 66'�03V� ������ KDYH� FRQWDFW�ZLWK� FLWL]HQV� RI� WKH

ORFDO�GLVWULFW�DW�OHDVW�RQFH�D�ZHHN�ZKHUHDV�WKH�VDPH�ILJXUH�IRU�OLVW�03V�LV����SHUFHQW�SRLQWV

ORZHU�������7DEOH�����7KLV�UHIOHFWV�D�FOHDU�GLIIHUHQFH�EHWZHHQ�ZLQQHUV�DQG�ORVHUV�LQ�66'V�

HYHQ� WKRXJK� ERWK�PD\� KDYH� GLVWULFW� RIILFHV� DQG� FDUH� DERXW� WKH� FRQVWLWXHQF\�� 7KH� UHDVRQ
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SUREDEO\� LV� WKDW� LW� LV�QRW�HDV\� WR�EH�D� VXFFHVVIXO�FKDOOHQJHU�RI�D� VLWWLQJ�66'�03�DQG� WKDW

FDQGLGDWHV�ZKR�KDYH�ORVW�WKDW�EDWWOH�VHH�JUHDWHU�FKDQFHV�IRU�UH�HOHFWLRQ�RQ�WKH�OLVW�LQVWHDG�RI

LQ�WKH�66'�

7DEOH��� 5HSUHVHQWDWLRQDO�5ROH�2ULHQWDWLRQV�RI�66'�03V�DQG�3DUW\�/LVW�03V

03V�HOHFWHG�LQ�66'V 03V�HOHFWHG�YLD�3DUW\�/LVW
� �

'HFLVLRQV�VKRXOG�EH�EDVHG�RQ�RZQ�MXGJHPHQW�DORQH D� ���� ����
03�ZDQWV�WR�UHSUHVHQW�DOO�FLWL]HQV�LQ�ORFDO�FRQVWLWXHQF\ ���� ����
$W�OHDVW�ZHHNO\�FRQWDFW�ZLWK�RUGLQDU\�FLWL]HQV ���� ����

Q��DSSU�� ��� ���

D� ��ILUVW�FKRLFH�DV�FULWHULD�IRU�JXLGLQJ�SROLWLFDO�GHFLVLRQV�
 EHWZHHQ�JURXS�GLIIHUHQFH�VLJQ��!����
 EHWZHHQ�JURXS�GLIIHUHQFH�VLJQ��!����
 EHWZHHQ�JURXS�GLIIHUHQFH�VLJQ��!�����
6RXUFH��*HUPDQ�0HPEHUV�RI�3DUOLDPHQW�6WXG\������

7KHVH�UHVXOWV� LQGLFDWH�WKDW�W\SH�RI�PDQGDWH�PDNHV�D�GLIIHUHQFH� IRU� UROH�RULHQWDWLRQ��+RZ�

HYHU�� WKH� ILQGLQJV� GR� QRW� VD\� ZKHWKHU� WKHVH� GLIIHUHQFHV� KDYH� DQ� LPSDFW� RQ� WKH� FLWL]HQV¶

YRWH��,Q�RUGHU�IRU�FDQGLGDWHV�WR�KDYH�DQ�HIIHFW�RQ�WKH�YRWH�WKH\�PXVW�EH�NQRZQ�DQG�HYDOX�

DWHG�E\�FLWL]HQV��,Q�35�V\VWHPV�LW�LV�QRW�YHU\�OLNHO\�WKDW�UDQN�DQG�ILOH�FDQGLGDWHV�DUH�HDVLO\

UHFRJQL]HG��+RZHYHU�� WKH� GXDO� V\VWHP� LQ�*HUPDQ\�PD\� KDYH� EHHQ� PRUH� VXFFHVVIXO� WKDQ

RWKHU�35�V\VWHPV�WR�FUHDWH�FORVHU�WLHV�EHWZHHQ�UHSUHVHQWDWLYHV�DQG�WKH�UHSUHVHQWHG��5HVXOWV

IURP� FRPSDUDWLYH� SRVW�HOHFWLRQ� VXUYH\V� RI� WKH�&RPSDUDWLYH� 6WXG\� RI� (OHFWRUDO� 6\VWHPV

�&6(6��SURMHFW�VKRZ�WKDW�*HUPDQ\�ILQGV�LWVHOI� LQ�D�PLGGOH�SRVLWLRQ�EHWZHHQ�SXUH�35�V\V�

WHPV� DQG� SOXUDOLW\� RU�PDMRULW\� V\VWHPV��$ERXW� ��� SHUFHQW� RI� WKH� HOHFWRUDWH� FDQ� FRUUHFWO\

QDPH�DW�OHDVW�RQH�FDQGLGDWH�ZKR�UDQ�LQ�WKH�GLVWULFW�LQ� WKH� ODVW�HOHFWLRQ��7DEOH�����7KLV� LV�D

PXFK�KLJKHU�SURSRUWLRQ�DV�� IRU�H[DPSOH�� WKH�RQH�REVHUYHG� LQ�6SDLQ��D�SXUH�FORVHG�OLVW�35

V\VWHP�DQG�LV� LQGHHG�JUHDWHU�WKDQ�LQ�WZR�V\VWHPV�LQ�ZKLFK�QRPLQDO�YRWHV�DORQH�GHWHUPLQH

WKH�RUGHU�LQ�ZKLFK�FDQGLGDWHV�DUH�HOHFWHG�LQ�PXOWLVHDW�GLVWULFWV��7DLZDQ�DQG�3RODQG��

)RU�VWUDWHJLF�YRWLQJ�LW�LV�QRW�QHFHVVDU\�WR�NQRZ�RU�UHFDOO�QDPHV�RI�FDQGLGDWHV��7KH\�DUH

JLYHQ� RQ� WKH� EDOORW� DQ\ZD\� WRJHWKHU� ZLWK� WKH� SDUWLHV� WKH\� UHSUHVHQW�� 7KLV� IDFW� FHUWDLQO\

HDVHV� FRDOLWLRQ� DV�ZHOO� DV� FDQGLGDWH� YRWLQJ�� ,Q� WKLV� DQDO\VLV� ZH� FDQ� JHW� D� VWHS� FORVHU� WR

DQVZHU�WKH�TXHVWLRQ�ZKHWKHU�SHUFHLYHG�FDQGLGDWH�SHUIRUPDQFH�PDWWHUV� IRU� WKH�YRWH� LQ� WKH

PL[HG�*HUPDQ� HOHFWRUDO� V\VWHP��)URP� VXUYH\V� DPRQJ�YRWHUV� LQ� DOO� FRQVWLWXHQFLHV� EHIRUH

WKH� ����� HOHFWLRQV� �URXJKO\� ���� UHVSRQGHQWV� LQ� HDFK� 66'�� D� WRWDO� RI� PRUH� WKDQ� ������

LQWHUYLHZV���ZH�FDQ�HVWLPDWH� WKH� SHUFHSWLRQ� RI� WKH� SHUIRUPDQFH� RI� FDQGLGDWHV� E\� FLWL]HQV

GLVWULFW�E\�GLVWULFW��,QIRUPDWLRQ�DERXW�NQRZOHGJH�RI�FDQGLGDWHV��SHUFHLYHG�JHQHUDO�SROLWLFDO

SHUIRUPDQFH�DQG�SHUFHLYHG�FRQVWLWXHQF\�SHUIRUPDQFH� LV�DYDLODEOH� IURP� WKLV� UDWKHU�XQLTXH
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VXUYH\�� :H� K\SRWKHVL]H� WKDW� GLIIHUHQFHV� EHWZHHQ� FDQGLGDWHV� DUH� PDLQO\� SHUIRUPDQFH

EDVHG��+RZHYHU�� YRWLQJ� GHFLVLRQV� DUH� QRW� MXVW� LQVSLUHG� E\� SHUFHLYHG� FDQGLGDWH� SHUIRUP�

DQFH��2WKHU�IDFWRUV�FRQWULEXWH�WR�WKH�YRWLQJ�GHFLVLRQ�DV�ZHOO�

7DEOH��� &RUUHFW�.QRZOHGJH�RI�&DQGLGDWHVD�

&RXQWU\

�UDQNRUGHU�

$W�OHDVW�RQH�FDQGLGDWH

QDPHG�FRUUHFWO\

7\SH�RI�(OHFWRUDO

6\VWHPE�

1�RI�&DVHV

�

*UHDW�%ULWDLQ ���� 66'��SOXUDOLW\ ����

&]HFK�5HSXEOLF ���� 35��IOH[LEOH�OLVW ����

$XVWUDOLD ���� 66'��DOWHUQDWLYH�YRWH ����

86$ ���� 66'��SOXUDOLW\ ����

*HUPDQ\ ���� 003 ����

8NUDLQH ���� 66'��PDMRULW\ ����

7DLZDQ ���� 6179 ����

3RODQG ���� 35��RSHQ�OLVW ����

5RPDQLD ���� 35��FORVHG�OLVW ����

6SDLQ ���� 35��FORVHG�OLVW ����

D 5HVSRQGHQWV�ZHUH�DVNHG�WR�QDPH� FDQGLGDWHV�ZKR�UDQ�LQ�WKH�ODVW�HOHFWLRQ�DQG�FODVVLILHG�DFFRUGLQJ�WR�FRU�
UHFW�QDPHV�PHQWLRQHG�

E (OHFWRUDO�V\VWHPV��0DM� �PDMRULWDULDQ�� 3OX� �SOXUDOLW\��35� �SURSRUWLRQDO�
'LVWULFW�7\SH��00'� �PXOWL�PHPEHU�GLVWULFW��66'� �VLQJOH�VHDW�GLVWULFW�
9RWH��$9� �DOWHUQDWLYH��35()� �SUHIHUHQWLDO�

6RXUFH��&6(6��7KH�&RPSDUDWLYH�6WXG\�RI�(OHFWRUDO�6\VWHPV���PRGXOH����SRVW�HOHFWLRQ�VXUYH\V��0RVW�UHFHQW
QDWLRQDO� HOHFWLRQ�� L�H�� ����������� 6XUYH\� GDWD� FDQ� EH� GRZQORDGHG� IURP� KWWS���ZZZ�XPLFK�HGX�aQHV�FVHV�
FVHV�KWP��(OHFWRUDO�V\VWHP�FKDUDFWHULVWLFV�DUH�WDNHQ�IURP� %ODLV�DQG�0DVVLFRWWH������DQG� 6KYHWVRYD������

,Q�DGGLWLRQ�WR�SHUFHLYHG�FDQGLGDWH�SHUIRUPDQFH�ZH�FRQVLGHU�DQG�FRQWURO�IRU�WZR�RWKHU�YDUL�

DEOHV�� )LUVW�� FLWL]HQV� RIWHQ� DVN� WKHPVHOYHV� ZKHWKHU� RU� QRW� D� YRWH� IRU� D� VPDOOHU� SDUW\� LV

³ZDVWHG�´�,Q�WKLV�UHVSHFW�FDQGLGDWHV�RI�WKH�WZR�ODUJH�SDUWLHV�VKRXOG�KDYH�DQ�DGYDQWDJH�RYHU

FDQGLGDWHV�RI� WKH� VPDOOHU�SDUWLHV� �ZDVWHG�YRWH�K\SRWKHVLV���6HFRQG�� WKH� LQFXPEHQW� VKRXOG

KDYH�DQ�DGYDQWDJH�RYHU�WKH�FKDOOHQJHU��LQFXPEHQF\�DGYDQWDJH�K\SRWKHVLV���7KLV�LV�EHFDXVH

WKH�LQFXPEHQW�LV�PRUH�YLVLEOH� LQ�WKH�GLVWULFW�DQG�KDV�KDG�D�JUHDWHU�FKDQFH�WR�EXLOG�KLV� IRO�

ORZLQJ�� :LWK� UHVSHFW� WR� FDQGLGDWH� SHUIRUPDQFH�� WKH� K\SRWKHVLV� LV� VWUDLJKWIRUZDUG�� SHU�

FHLYHG�FRQVWLWXHQF\�SHUIRUPDQFH�VKRXOG�KDYH�D�VWURQJHU�LPSDFW�RQ�WKH�YRWLQJ�GHFLVLRQ�WKDQ

SHUFHLYHG� JHQHUDO� SROLWLFDO� SHUIRUPDQFH� �FRQVWLWXHQF\� SHUIRUPDQFH� K\SRWKHVLV��� 7KH

GHSHQGHQW�YDULDEOH�LV�WKH�SURSRUWLRQ�RI�QRPLQDO�YRWHV�FDVW�IRU�D�66'�FDQGLGDWH�

5HVXOWV� IURP�UHJUHVVLRQ�DQDO\VHV�FRQILUP�DOO� WKUHH�K\SRWKHVHV��7KH�FUXFLDO�TXHVWLRQ� LV�

KRZHYHU��KRZ�VWURQJ�LV�WKH�FDQGLGDWH�SHUIRUPDQFH�IDFWRU"�7DEOH���SURYLGHV�WKH�HVWLPDWHV�

&RQILUPDWLRQ�RI�WKH�ZDVWHG�YRWH�K\SRWKHVLV� LV�UHIOHFWHG�LQ�WKH�DGYDQWDJH�IRU�FDQGLGDWHV�RI
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ODUJH�SDUWLHV��7KH�GLIIHUHQFH�EHWZHHQ�FDQGLGDWHV�RI� ODUJH�DQG�VPDOO�SDUWLHV�DPRXQWV� WR���

SHUFHQW�SRLQWV��7KH�LQFXPEHQF\�DGYDQWDJH�K\SRWKHVLV�LV�DOVR�FRQILUPHG��,W�LV�HYHQ�YDOLG� LI

RQH�UHVWULFWV�WKH�DQDO\VLV� WR�FDQGLGDWHV�RI� WKH�WZR�ODUJH�SDUWLHV�RQO\�� ,Q� WKH�RYHUDOO�PRGHO

LQFXPEHQWV� KDYH� D� ���� SHUFHQW� SRLQW� DGYDQWDJH� RYHU� FKDOOHQJHUV�� +RZHYHU�� RI� FUXFLDO

LPSRUWDQFH� WR� WKH� LQLWLDO� TXHVWLRQ� LV� WKH� FRQWULEXWLRQ� RI� SHUFHLYHG� SHUIRUPDQFH� RI� FDQGL�

GDWHV��$OO� WKUHH�SHUIRUPDQFH�PHDVXUHV�VKRZ�D� VWDWLVWLFDOO\� VLJQLILFDQW�HIIHFW��$V�H[SHFWHG

WKH� ODUJHVW� HIIHFW� FDQ�EH�DWWULEXWHG�WR�FRQVWLWXHQF\�SHUIRUPDQFH�� ,Q� WKH� RYHUDOO�PRGHO� WKH

GLIIHUHQFH� EHWZHHQ� D� FDQGLGDWH� SHUIRUPLQJ� SRRUO\� DQG� D� FDQGLGDWH� SHUIRUPLQJ� ZHOO

DPRXQWV�WR������SHUFHQW�SRLQWV��7KLV�LV�D�VL]DEOH�GLIIHUHQFH�

7KHVH�UHVXOWV�SRLQW�WR�WKH�IDFW�WKDW�WKHUH�LV�LQGHHG�D�SHUVRQDO�HOHPHQW�WR�WKH�GLVWULFW�YRWH�

6WUDWHJLF� FRQVLGHUDWLRQV�� IRU� H[DPSOH� ZDVWHG� YRWH� RU� FRDOLWLRQ� FRQVLGHUDWLRQV�� GR� SOD\� D

PRUH�LPSRUWDQW�UROH��+RZHYHU��HYHQ�LI�WKHVH�YDULDEOHV�DUH�FRQWUROOHG�IRU�LQ� WKH�PRGHO�� WKH

HIIHFW�RI�FDQGLGDWHV¶�SHUFHLYHG�GLVWULFW�SHUIRUPDQFH�LV�VXUSULVLQJO\�KLJK�

7DEOH��� 7\SH�RI�0DQGDWH��3HUFHLYHG�&RQVWLWXHQF\�3HUIRUPDQFH�RI�03V�DQG�WKH�9RWH
���GLVWULFW�YRWHV������

$OO 63' &'8�&68
% 0D[��HIIHFWD� % 0D[��HIIHFWD� % 0D[��HIIHFWD�

0DQGDWH�������GLUHFW� ����OLVW� ��� ���� ���� ����� ����� ���� ����
.QRZQ�E\�FLWL]HQVE� ���� ���� ���� ���� ���� �����
3HUFHLYHG�JHQHUDO�SROLWLFDO�SHUIRUPDQFHF� ���� ���� ���� ���� ���� ����
3HUFHLYHG�FRQVWLWXHQF\�SHUIRUPDQFHG� ���� ����� ���� ����� ���� �����
%LJ�SDUWLHVH� ����� �����
&RQVWDQW ������ ����� �����

5�VTXDUH��DGM�� ���� ���� ����

1� �03V�ZKR�UXQ������LQ�FRQVWLWXHQFLHV ��� ��� ���

D (PSLULFDO�UDQJH�RI�YDULDEOH�WLPHV�%�
E .QRZQ�E\�FLWL]HQV��SHUFHQWDJH�RI�YRWHUV�LQ�FRQVWLWXHQF\�ZKR�UHPHPEHU�GHSXW\�QDPH�ZLWKRXW�KHOS��HPSLULFDO�UDQJH�

DOO��������63'��������������&'8�&68�������������
F 3HUFHLYHG� JHQHUDO� SROLWLFDO� SHUIRUPDQFH�� (YDOXDWLRQ� RI� GHSXW\� E\� FLWL]HQV� RI� WKH� ORFDO� FRQVWLWXHQF\��0HDQ� YDOXHV

FDOFXODWHG� IURP� D� VFDOH� UDQJLQJ� IURP� �� �YHU\� EDG�� WR� �� �YHU\� JRRG��� HPSLULFDO� UDQJH�� DOO� ��������� 63'� ��������
&'8�&68���������

G 3HUFHLYHG� FRQVWLWXHQF\� SHUIRUPDQFH�� (YDOXDWLRQ� RI� GHSXW\� E\� FLWL]HQV� RI� WKH� ORFDO� FRQVWLWXHQF\� KRZ� VWURQJO\� WKH
GHSXW\�ILJKWV�IRU�WKH�LQWHUHVW�RI�KLV�FRQVWLWXHQF\��0HDQ�YDOXHV�FDOFXODWHG�IURP�D�VFDOH�UDQJLQJ�IURP����YHU\�ZHDN��WR
���YHU\�VWURQJ���HPSLULFDO�UDQJH��DOO����������63'����������&'8�&68���������

H 63'��&'8�&68�YV��RWKHUV�
 VLJQ��!����
 VLJQ��!����
 VLJQ��!�����
6RXUFH�� 5HVHDUFK� SURMHFW� ³7KH� 3HUIRUPDQFH� RI� *HUPDQ�03V´� FRQGXFWHG� E\� %HUQKDUG�:HVVHOV� LQ� FRRSHUDWLRQ� ZLWK
)256$�

7KHVH�UHVXOWV�SRLQW�WR�WKH�IDFW�WKDW� WKHUH� LV� LQGHHG�D�SHUVRQDO�HOHPHQW� WR� WKH�GLVWULFW�YRWH�

6WUDWHJLF� FRQVLGHUDWLRQV�� IRU� H[DPSOH� ZDVWHG� YRWH� RU� FRDOLWLRQ� FRQVLGHUDWLRQV�� GR� SOD\� D
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PRUH�LPSRUWDQW�UROH��+RZHYHU��HYHQ�LI�WKHVH�YDULDEOHV�DUH�FRQWUROOHG�IRU�LQ� WKH�PRGHO�� WKH

HIIHFW�RI�FDQGLGDWHV¶�SHUFHLYHG�GLVWULFW�SHUIRUPDQFH�LV�VXUSULVLQJO\�KLJK�

&RQFOXVLRQV

7KLV�DQDO\VLV� LV�DQ�DWWHPSW�WR�VWXG\�WKH�HIIHFWV�RI�*HUPDQ\¶V�PL[HG�PHPEHU�SURSRUWLRQDO

HOHFWRUDO�V\VWHP��6SHFLDO�DWWHQWLRQ�ZDV�JLYHQ� WR� WZR�TXHVWLRQV��ZKDW� LPSDFW�KDV� WKH�HOHF�

WRUDO�V\VWHP�RQ�SROLWLFDO�VWDELOLW\�DQG�WKH�SDUW\�V\VWHP�DQG�GRHV�D�35�V\VWHP�ZLWK�D�SOXUDO�

LW\�FRPSRQHQW�VXSSRUW�FDQGLGDWH�YRWLQJ��5HVXOWV�DUH�UHODWLYHO\�FOHDUFXW��)LUVW��WKH�LPSDFW�RI

WKH�HOHFWRUDO�V\VWHP�RQ�WKH�GRPLQDQW�IHDWXUHV�RI�WKH�*HUPDQ�SROLWLFDO�V\VWHP� LV�KLJK��,W� LV

FRQGXFLYH� WR�ERWK�D� UHODWLYHO\� VWDEOH� ELSRODU� SDUW\� V\VWHP�� DQG� WR� FRDOLWLRQ� JRYHUQPHQWV�

+RZHYHU��RQH�KDV�WR�EHDU�LQ�PLQG�WKDW�LQVWLWXWLRQV�FDQ�RQO\�EH�HIIHFWLYH�LI�WKH\�FRUUHVSRQG

WR�WKH�H[LVWLQJ�VRFLDO�DQG�SROLWLFDO�FOHDYDJH�VWUXFWXUHV��,Q� WKLV�UHJDUG��WKH�IRXQGLQJ� IDWKHUV

KDYH�IRXQG��LW�VHHPV��D�PDWFKLQJ�VROXWLRQ��6HFRQG��*HUPDQ�FLWL]HQV�YRWH�IRU�FDQGLGDWHV�IRU

WZR�GLIIHUHQW� UHDVRQV��7KH� ILUVW�RQH� LV� VWUDWHJLF��9RWHUV� VSOLW� WKHLU� WLFNHW� WR� VXSSRUW� D�SUH�

IHUUHG� FRDOLWLRQ�� 6WUDWHJLF� YRWLQJ� KDV� EHFRPH� PRUH� DQG� PRUH� IUHTXHQW� LQ� *HUPDQ\�� ,WV

LPSDFW�RQ�HOHFWLRQ�RXWFRPHV�RI�WKH�VPDOOHU�SDUWLHV�LV�VL]DEOH��7KH�VHFRQG�UHDVRQ�IRU�FDQGL�

GDWH�YRWLQJ�LV�D�SHUIRUPDQFH�EDVHG��3UHYLRXV�UHVHDUFK�KDV�XQGHUHVWLPDWHG�WKH�LPSDFW�RI�WKH

SHUVRQDO�YRWH��7KH�VWURQJ�UROH�RI�SDUWLHV�LQ�WKH�*HUPDQ�V\VWHP�DQG�VWUDWHJLF�FRQVLGHUDWLRQV

IRU�WLFNHW�VSOLWWLQJ�KDYH�EHHQ�FLWHG�DV�PDLQ�UHDVRQV��,Q�RXU�DQDO\VLV�ZH�ZHUH�DEOH�WR�GHPRQ�

VWUDWH� IRU� WKH� ILUVW� WLPH� WKDW� SHUIRUPDQFH� RI� GLVWULFW� FDQGLGDWHV� LQGHHG� PDWWHUV�� +RZHYHU�

WKLV� HIIHFW� KDV� QRW�PXFK� WR� GR�ZLWK� WKH�PHGLD� GULYHQ� ORJLF� RI� SHUVRQDOL]DWLRQ� RI� SROLWLFV

PHQWLRQHG� DW� WKH� EHJLQQLQJ�� 5DWKHU�� *HUPDQ\¶V� PL[HG� HOHFWRUDO� V\VWHP� FRQWULEXWHV� WR� D

SHUVRQDO�YRWH�DW�WKH�JUDVV�URRWV��7KLV�ZDV�H[DFWO\�ZKDW�WKH�DXWKRUV�RI�WKH�*HUPDQ�HOHFWRUDO

ODZ�KDG�WULHG�WR�HQJLQHHU�

)XWXUH�GHYHORSPHQWV� DUH� KDUG� WR� SUHGLFW��7KH�*HUPDQ�SDUW\� V\VWHP� KDV� FKDQJHG� VLQFH

�����DQG�LQ�SDUWLFXODU�DIWHU�XQLILFDWLRQ��*HUPDQ\�KDV�GHYHORSHG�D�³WZR�DQG�WKUHH�KDOYHV´

SDUW\�V\VWHP��,W�LV�VWLOO�ELSRODU�EXW�WKH�FRDOLWLRQ�SRWHQWLDO�EHWZHHQ�WKH�OHIW�SDUWLHV��63'�DQG

3'6��LV�ORZ��7KHUH�DUH�IHZ�SURVSHFWV�IRU�FKDQJH��7KH�UHJLRQDO�EDVH�RI�WKH�3'6�LQ�WKH�QHZ

/lQGHU� JXDUDQWHHV� WKUHH� 66'� VHDWV� DQG� WKXV� WKH� SDUW\¶V� SUHVHQFH� LQ� WKH� %XQGHVWDJ�� 7KH

GLIIHUHQFHV� EHWZHHQ� WKH� OHIW� SDUWLHV�ZLOO� SUHYHQW� WKHP� WR� IRUP� JRYHUQPHQWV� HYHQ� LI� WKH\

WRJHWKHU�ZRXOG� FRPPDQG� D�PDMRULW\� RI� VHDWV��0LQRULW\� JRYHUQPHQWV� RI�&KULVWLDQ�'HPR�

FUDWV�DQG�)UHH�'HPRFUDWV�RU�6RFLDO�'HPRFUDWV�DQG�*UHHQV��DUH�OLNHO\�XQGHU� WKHVH�FLUFXP�

VWDQFHV��0RUH� WKDQ� HYHU�� VWUDWHJLF� FRDOLWLRQ� YRWLQJ� E\� FLWL]HQV� LV� UHTXLUHG� WR� DYRLG� VXFK

VLWXDWLRQV��7KH�*HUPDQ�HOHFWRUDO�V\VWHP�VXSSRUWV�FRDOLWLRQ�YRWLQJ�DQG�SURYLGHV�WKH�WHFKQL�
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FDO�LQVWUXPHQWV�IRU�GLIIHUHQWLDWHG�GHFLVLRQ�PDNLQJ��7KHUH�LV�UHDVRQ�WR�EHOLHYH�WKDW�*HUPDQ

FLWL]HQV�DUH�DEOH�WR�PDNH�JRRG�XVH�RI�WKHP�

5HIHUHQFHV

%DZQ�� .DWKOHHQ�� ������ ³9RWHU� 5HVSRQVHV� WR� (OHFWRUDO� &RPSOH[LW\�� 7LFNHW� 6SOLWWLQJ�

5DWLRQDO� 9RWHUV� DQG� 5HSUHVHQWDWLRQ� LQ� WKH� )HGHUDO� 5HSXEOLF� RI� *HUPDQ\�´� %ULWLVK

-RXUQDO�RI�3ROLWLFDO�6FLHQFH������������

%ODLV�� $QGUH�� DQG� /RXLV�0DVVLFRWWH�� ������ ³(OHFWRUDO� IRUPXODV�� $� PDFURVFRSLF� SHUVSHF�

WLYH�´�(XURSHDQ�-RXUQDO�RI�3ROLWLFDO�5HVHDUFK������������

&6(6�� 7KH� &RPSDUDWLYH� 6WXG\� RI� (OHFWRUDO� 6\VWHPV�� 0RGXOH� ��� KWWS���ZZZ�XPLFK�HGX�

QHV�FVHV�FVHV�KWP�

'XYHUJHU��0DXULFH��������3ROLWLFDO�3DUWLHV��1HZ�<RUN��:LOH\�

)DUDK��%DUEDUD�*�� ������3ROLWLFDO�5HSUHVHQWDWLRQ� LQ�:HVW�*HUPDQ\��7KH� ,QVWLWXWLRQDOL]D�

WLRQ� DQG� 0DLQWHQDQFH� RI� 0DVV�(OLWH� /LQNDJHV�� 3K�'�� GLVVHUWDWLRQ�� 7KH� 8QLYHUVLW\� RI

0LFKLJDQ�

)LVFKHU�� 6WHSKHQ�� ������ ³7KH� :DVWHG� 9RWH� +\SRWKHVLV�� :HVW� *HUPDQ� (YLGHQFH�´

&RPSDUDWLYH�3ROLWLFDO�6WXGLHV�����������

*HUPDQ�%XQGHVWDJ�&DQGLGDWH�'DWD�������'DWDVHW�EDVHG�RQ�LQIRUPDWLRQ�DERXW������FDQGL�

GDWHV� VXSSOLHG� E\� WKH� )HGHUDO� 6WDWLVWLFDO� 2IILFH� FRPSLOHG� E\� $FKLP� .LHOKRUQ� DQG

%HUQKDUG� :HVVHOV�� ERWK� :LVVHQVFKDIWV]HQWUXP� %HUOLQ� I�U� 6R]LDOIRUVFKXQJ� �:=%��

5HVHDUFK�8QLW�³,QVWLWXWLRQV�DQG�6RFLDO�&KDQJH´�

*HUPDQ�%XQGHVWDJ�&DQGLGDWH�'DWD�������'DWDVHW�EDVHG�RQ�LQIRUPDWLRQ�DERXW������FDQGL�

GDWHV�VXSSOLHG�E\�WKH�)HGHUDO�6WDWLVWLFDO�2IILFH�FRPSLOHG�E\�%HUQKDUG�:HVVHOV��:LVVHQ�

VFKDIWV]HQWUXP� %HUOLQ� I�U� 6R]LDOIRUVFKXQJ� �:=%��� 5HVHDUFK� 8QLW� ³,QVWLWXWLRQV� DQG

6RFLDO�&KDQJH´�

*HUPDQ�0HPEHUV�RI�3DUOLDPHQW�6WXG\�������3ULQFLSDO�LQYHVWLJDWRUV�%HUQKDUG�:HVVHOV�DQG

$FKLP� .LHOKRUQ�� ERWK� :LVVHQVFKDIWV]HQWUXP� %HUOLQ� I�U� 6R]LDOIRUVFKXQJ� �:=%��

5HVHDUFK�8QLW�³,QVWLWXWLRQV�DQG�6RFLDO�&KDQJH´�

*HUPDQ� 5HSUHVHQWDWLRQ� 6WXG\� ��������� ���� IDFH�WR�IDFH� LQWHUYLHZV� ZLWK�03V� �UHVSRQVH

UDWH����SHUFHQW���SULQFLSDO� LQYHVWLJDWRUV��'LHWULFK�+HU]RJ��)UHLH�8QLYHUVLWlW�%HUOLQ�� DQG

%HUQKDUG�:HVVHOV��:LVVHQVFKDIWV]HQWUXP�%HUOLQ� I�U�6R]LDOIRUVFKXQJ� �:=%���5HVHDUFK

8QLW�³,QVWLWXWLRQV�DQG�6RFLDO�&KDQJH´�

+LOPHU�� 5XGROI�� DQG� 1LFRODV� 6FKOH\HU�� ������ 6WLPPHQVSOLWWLQJ� EHL� GHU� %XQGHVWDJVZDKO

������ 6WUXNWXUHQ�� 7UHQGV� XQG� 0RWLYH�� 3DSHU� SUHVHQWHG� DW� WKH� $QQXDO� 0HHWLQJ� RI� WKH
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:RUNLQJ� *URXS� RQ� (OHFWLRQV� DQG� 3ROLWLFDO� $WWLWXGHV� RI� WKH� *HUPDQ� 3ROLWLFDO� 6FLHQFH

$VVRFLDWLRQ��%DPEHUJ������0D\�

,QIUDWHVW�GLPDS��������'HXWVFKODQG�KDW�JHZlKOW��:DKO� ]XP�����'HXWVFKHQ�%XQGHVWDJ� ���

6HSWHPEHU�������%HUOLQ��,QIUDWHVW�GLPDS�*HVHOOVFKDIW�I�U�7UHQG��XQG�:DKOIRUVFKXQJ�

-HVVH��(FNKDUG��������³6SOLW�YRWLQJ� LQ� WKH�)HGHUDO�5HSXEOLF� RI�*HUPDQ\��$Q�$QDO\VLV� RI

)HGHUDO�(OHFWLRQV�IURP������WR������´�(OHFWRUDO�6WXGLHV����������

.DDVH��0D[��������Ä3ROLWLNHU�XQG�:lKOHUVFKDIW�³�=HLWZHQGH�����������

.DDVH��0D[�� ������ ³3HUVRQDOL]HG�3URSRUWLRQDO� 5HSUHVHQWDWLRQ�� 7KH� µ0RGHO¶� RI� WKH�:HVW

*HUPDQ�(OHFWRUDO� 6\VWHP�´� ,Q�&KRRVLQJ� DQ�(OHFWRUDO� 6\VWHP�� ,VVXHV� DQG� $OWHUQDWLYHV�

HGV��$UHQG�/LMSKDUW�DQG�%HUQDUG�*URIPDQ��1HZ�<RUN��3UDHJHU����������

.OLQJHPDQQ��+DQV�'LHWHU��������Ä.RQWLQXLWlW�XQG�9HUlQGHUXQJ�GHV�GHXWVFKHQ�3DUWHLHQV\�

VWHPV������������³�,Q�(LQH�OHUQHQGH�'HPRNUDWLH��0D[�.DDVH�DQG�*�QWKHU�6FKPLG��HGV�

%HUOLQ��VLJPD����������

1RKOHQ��'LHWHU��������:DKOV\VWHPH�GHU�:HOW��0XHQFKHQ��3LSHU�

1RKOHQ��'LHWHU��������:DKOUHFKW�XQG�3DUWHLHQV\VWHP��2SODGHQ��/HVNH�	�%XGULFK�

3DSSL��)UDQ]�8UEDQ��������Ä'LH�$EZDKO�.RKOV��+DXSWHUJHEQLV�GHU�%XQGHVWDJVZDKO�����"³

=HLWVFKULIW�I�U�3ROLWLN���������

3RUWHU��6WHSKHQ�5��������3ROLWLFDO�5HSUHVHQWDWLRQ� LQ�*HUPDQ\��7KH�(IIHFWV� RI� WKH�&DQGL�

GDWH�6HOHFWLRQ�&RPPLWWHHV��3K'��7KHVLV��8QLYHUVLW\�RI�5RFKHVWHU�

5HVHDUFK�SURMHFW�³7KH�3HUIRUPDQFH�RI�*HUPDQ�03V´��FRQGXFWHG�E\�%HUQKDUG�:HVVHOV� LQ

FRRSHUDWLRQ�ZLWK�)256$�

5LNHU��:LOOLDP�+��������³'XYHUJHU¶V�/DZ�5HYLVLWHG�´�,Q�(OHFWRUDO�/DZV�DQG�7KHLU�3ROLWL�

FDO� &RQVHTXHQFHV�� %HUQDUG� *URIPDQ� DQG� $UHQG� /LMSKDUW�� HGV�� 1HZ� <RUN�� $JDWKRQ

3UHVV�

5REHUWV��*HRIIUH\��������³7KH�*HUPDQ�)HGHUDO�5HSXEOLF�� WKH�7ZR�/DQH�5RXWH�WR�%RQQ�´

,Q� &DQGLGDWH� 6HOHFWLRQ� LQ� &RPSDUDWLYH� 3HUVSHFWLYH�� 0LFKDHO� *DOODJKHU� DQG� 0LFKDHO

0DUVK��HGV��/RQGRQ��6DJH�3XEOLFDWLRQV�

6FKLQGOHU�� 3HWHU�� ������'HXWVFKHU� %XQGHVWDJ�� 'DWHQKDQGEXFK� ]XU� *HVFKLFKWH� GHV� 'HXW�

VFKHQ� %XQGHVWDJHV� ����� ELV� ������ %RQQ�� 3UHVVH�� XQG� ,QIRUPDWLRQV]HQWUXP� GHV� 'HXW�

VFKHQ�%XQGHVWDJHV�

6FKLQGOHU��3HWHU��������'DWHQKDQGEXFK�]XU�*HVFKLFKWH�GHV�'HXWVFKHQ�%XQGHVWDJHV������

������%DGHQ�%DGHQ��1RPRV�

6FKLQGOHU��3HWHU��������'DWHQKDQGEXFK�]XU�*HVFKLFKWH�GHV�'HXWVFKHQ�%XQGHVWDJHV������

������%DGHQ�%DGHQ��1RPRV�

6FKPLWW�%HFN��5�GLJHU��������Ä'HQQ�VLH�ZLVVHQ�QLFKW�ZDV�VLH�WXQ�«�=XP�9HUVWlQGQLV�GHV

9HUIDKUHQV� GHU� %XQGHVWDJVZDKO� EHL� ZHVWGHXWVFKHQ� XQG� RVWGHXWVFKHQ� :lKOHUQ�³

=HLWVFKULIW�I�U�3DUODPHQWVIUDJHQ������������
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6KYHWVRYD��2OJD�� ������ ³$� VXUYH\� RI� SRVW�FRPPXQLVW� HOHFWRUDO� LQVWLWXWLRQV�� ����������´

(OHFWRUDO�6WXGLHV������������

7DDJHSHUD��5HLQ�� DQG�0DWWKHZ�6REHUJ�6KXJDUW�� ������6HDWV� DQG� 9RWHV²7KH� (IIHFWV� DQG

'HWHUPLQDQWV�RI�(OHFWRUDO�6\VWHPV��1HZ�+DYHQ�DQG�/RQGRQ��<DOH�8QLYHUVLW\�3UHVV�

:HVVHOV��%HUQKDUG��������Ä:DKOSUlIHUHQ]HQ� LQ�GHQ�5HJLRQHQ��6WDELOLWlW�XQG�9HUlQGHUXQJ

LP�:DKOMDKU������±�RGHU��'LH�Ã+HLPNHKUµ�GHU�&'8�&68�:lKOHU�YRQ������³�,Q�:DKOHQ

XQG�:lKOHU��$QDO\VHQ�DXV�$QOD��GHU�%XQGHVWDJVZDKO�������0D[�.DDVH�DQG�+DQV�'LHWHU

.OLQJHPDQQ��HGV��2SODGHQ��:HVWGHXWVFKHU�9HUODJ����������

=HXQHU��%RGR�� ������ Ä:DKOHQ� RKQH�$XVZDKO� ±�'LH� .DQGLGDWHQDXIVWHOOXQJ� ]XP�%XQGHV�

WDJ�³� ,Q� 3DUODPHQWDULVPXV� RKQH� 7UDQVSDUHQ]�� :LOOIULHG� 6WHIIDQL�� HG�� 2SODGHQ�

:HVWGHXWVFKHU�9HUODJ�


