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7RQDO�9DULDWLRQ�$FURVV�(PDNKXZD�'LDOHFWV

)DULGD�&DVVLPMHH��%HQHGLFW�&ROOHJH�

DQG

&KDUOHV�:��.LVVHEHUWK��7HO�$YLY�8QLYHUVLW\�

���,QWURGXFWLRQ�

,Q� WKLV� SDSHU�� ZH� SURSRVH� WR� VKRZ� WKDW� GLIIHUHQFHV� LQ� WKH� UDQNLQJ� RI� D� VPDOO� VHW� RI

XQLYHUVDO�WRQH�FRQVWUDLQWV��PRWLYDWHG�RQ�WKH�EDVLV�RI�WKH�VWXG\�RI�D�YDULHW\�RI�RWKHU�%DQWX

WRQDO� V\VWHPV�� H[SODLQV� WKH� VRPHWLPHV� VXEWOH�� VRPHWLPHV� VWULNLQJ� GLIIHUHQFHV� REVHUYHG

DPRQJ�GLDOHFWV�RI� WKH�(PDNKXZD� ODQJXDJH�� ,W� LV� LQWHQGHG� DV� D� FRQWULEXWLRQ�ERWK� WR� WKH

VWXG\�RI�%DQWX�WRQRORJ\�DQG�DV�VXSSRUWLQJ�HYLGHQFH�IRU�WKH�2SWLPDOLW\�7KHRU\�DSSURDFK

WR�WKH�VWXG\�RI�SKRQRORJ\�

(PDNKXZD� �LQFOXGLQJ� (ORPZH�� ZKLFK� LV� VRPHWLPHV� UHJDUGHG� DV� D� GLIIHUHQW

ODQJXDJH�EXW�ZLWKRXW�DQ\�VSHFLILF�OLQJXLVWLF�MXVWLILFDWLRQ�WKDW�ZH�DUH�DZDUH�RI��LV�D�PDMRU

%DQWX� ODQJXDJH� VSRNHQ� LQ� QRUWKHUQ� 0R]DPELTXH� DQG� DGMDFHQW� DUHDV� LQ� 7DQ]DQLD� DQG

0DODZL��:H�KDYH�QR�DFFXUDWH� VWDWLVWLFV�DYDLODEOH� WR�XV� FRYHULQJ�DOO� WKUHH�FRXQWULHV��EXW

WKHUH�ZRXOG� DSSHDU� WR� EH�PRUH� WKDQ� VL[�PLOOLRQ� VSHDNHUV�� 7KH� ODQJXDJH� DV� D� ZKROH� LV

FHUWDLQO\� RQH� RI� WKH�PRVW� XQGHUVWXGLHG�PDMRU� %DQWX� ODQJXDJHV�� ,Q� SDUWLFXODU�� WKHUH� KDV

EHHQ� HVVHQWLDOO\�QR�GLDOHFWDO�ZRUN� �QRW�ZLWKVWDQGLQJ� WKH� WLWOH� RI� WKH�PLVVLRQDU\�OLQJXLVW

3UDWD¶V��������*UDPiWLFD�GD�OLQJXD�0DFXD�H�VHXV�GLDOHFWRV��

7KH�SUHVHQW�SDSHU�LV�WKH�ILUVW�V\VWHPDWLF�H[SORUDWLRQ�RI�DQ\�DVSHFW�RI�(PDNKXZD

GLDOHFWRORJ\��6LQFH�LW�GHDOV�H[FOXVLYHO\�ZLWK�WKH�WKH�WRQDO�V\VWHP�RI�(PDNKXZD��LW�ZLOO�EH

RI�VRPH�XVH�WR�JLYH�D�YHU\�EULHI�DFFRXQW�RI�WKH�JHQHUDO�QDWXUH�RI�WKDW�V\VWHP��DV�RSSRVHG

WR�WKH�VSHFLILFDOO\�SKRQRORJLFDO�PDWWHUV�GHDOW�ZLWK�LQ�WKH�FRUH�RI�WKH�SDSHU���,Q�WKH�JHQHUDO

UHJLRQ�ZKHUH� (PDNKXZD� LV� VSRNHQ�� WKHUH� DUH� D� QXPEHU� RI� %DQWX� ODQJXDJHV� WKDW� KDYH

�DSSDUHQWO\��ORVW�DQ\�WUDFH�RI�WKH�SURWR�%DQWX�WRQH�V\VWHP�DQG�DUH�QRQ�WRQDO��.LVZDKLOL�

LQ� LWV� EHWWHU� NQRZQ� IRUPV�� LV� D� FOHDU� H[DPSOH�� 2WKHU� ODQJXDJHV�� H�J�� 6HQD�� DSSHDU� WR

EHORQJ�LQ�WKLV�FDWHJRU\��EXW�WKHUH� LV�D�JHQHUDO� ODFN�RI�GHWDLOHG�GHVFULSWLRQV�DQG�DQDO\VHV

IURP� OLQJXLVWLFDOO\�WUDLQHG� UHVHDUFKHUV� DQG� WKXV� FDXWLRQ� LV� DOZD\V� LQ� RUGHU�� %XW� EHVLGHV

WKHVH� ODQJXDJHV� WKDW� KDYH� ORVW� WRQH�� WKHUH� DUH� D� QXPEHU� RI� RWKHUV� WKDW� UHWDLQ� WRQH� DV� D

VLJQLILFDQW�FRPSRQHQW�RI�WKH�V\VWHP��EXW�ODFN�OH[LFDO�WRQDO�FRQWUDVWV� WR�VRPH�VLJQLILFDQW

GHJUHH�� 2GGHQ� ������� UHIHUV� WR� WKHVH� ODQJXDJHV� DV� KDYLQJ� SUHGLFWDEOH� WRQH� V\VWHPV�

(PDNKXZD�IDOOV�VROLGO\�LQWR�WKLV�W\SH�

:KHQ�D�%DQWX� ODQJXDJH� LV� VDLG� WR�KDYH� D�SUHGLFWDEOH� WRQH� V\VWHP� �DV� FRPSDUHG

ZLWK�ZKDW�ZH�PD\�UHIHU�WR�DV�WKH�SURWRW\SLFDO�WRQH�V\VWHP�RI�PRVW�%DQWX�ODQJXDJHV���WKH

IROORZLQJ�LV�PHDQW�

• ,W� VKDUHV� ZLWK� SURWRW\SLFDO� V\VWHPV� WKH� SURSHUW\� WKDW� �D�� WKHUH� LV� HVVHQWLDOO\� MXVW� D

FRQWUDVW� EHWZHHQ� PRUDV� ZLWK� D� +LJK� WRQH� DQG� PRUDV� ZLWKRXW� D� +� WRQH� �VR�FDOOHG

WRQHOHVV�PRUDV���DQG��E��LQ�WKH�SKRQRORJ\�RI�WKH�ODQJXDJH��LW�LV�RQO\�WKH�+�WRQH�WKDW�LV

DFWLYH�

• :KLOH� SURWRW\SLFDO� ODQJXDJHV� GLVWLQJXLVK� OH[LFDOO\� EHWZHHQ� +� DQG� WRQHOHVV� YHUE

VWHPV��D�SUHGLFWDEOH�WRQH�ODQJXDJH�KDV�QR�WRQDO�FRQWUDVW�LQ�WKH�YHUE�VWHP�

• :KLOH� SURWRW\SLFDO� ODQJXDJHV� SHUPLW� HDFK� PRUD� RI� D� QRXQ� VWHP� WR� EH� HLWKHU� +� RU

WRQHOHVV��VRPHWLPHV�ZLWK�PDMRU�JDSV���D�SUHGLFWDEOH�WRQH�ODQJXDJH�UDGLFDOO\�UHVWULFWV

WKH�UDQJH�RI�FRQWUDVWV�RU�HOLPLQDWHV�FRQWUDVWV�DOWRJHWKHU�
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• $IIL[HV� LQ� D� SUHGLFWDEOH� WRQH� V\VWHP� PD\� EH� VSHFLILHG� IRU� +� WRQH�� MXVW� DV� LQ

SURWRW\SLFDO�%DQWX�ODQJXDJHV�

• 9HUE� VWHPV� LQ� D� SUHGLFWDEOH� WRQH� V\VWHP� DUH� DVVLJQHG� RQH� RU�PRUH� +� WRQHV� RQ� WKH

EDVLV� RI� WKH�PRUSKRORJLFDO� VWUXFWXUH� LQ� ZKLFK� WKH\� DSSHDU� DQG� RQ� WKH� EDVLV� RI� WKH

PRUDLF�VWUXFWXUH�RI�WKH�VWHP��MXVW�DV� LV� WKH�FDVH�LQ�SURWRW\SLFDO� ODQJXDJHV��+RZHYHU�

SUHGLFWDEOH� V\VWHPV� GR� QRW� VKRZ� UHIOH[HV� RI� D� OH[LFDO� WRQH� RQ� WKH� YHUE� VWHP� LQ

DGGLWLRQ�WR�VXFK�D�JUDPPDWLFDO�WRQH��DV�SURWRW\SLFDO�ODQJXDJHV�PD\�

,Q�WKLV�SDSHU�ZH�ZLOO�QRW�EH�FRQFHUQHG�ZLWK�WKH�PRUSKRORJLFDO�SULQFLSOHV�ZKHUHE\

FHUWDLQ�PRUDV� LQ� WKH�YHUE�VWHP�DUH�VSHFLILHG�DV�+�WRQHG��:H�ZLOO�EH�HQWLUHO\�FRQFHUQHG

ZLWK�WKH�SKRQRORJLFDO�LPSOHPHQWDWLRQ�RI�+�WRQH�VSHFLILFDWLRQV��/HW�XV�LQWURGXFH�D�ELW�RI

WHUPLQRORJ\��:H�ZLOO�XVH�WKH�WHUP�+�VSRQVRU�WR�UHIHU�WR�PRUDV�WKDW�DUH�VSHFLILHG�ZLWK�D�+

WRQH� LQ� WKH� LQSXW� WR� WKH� SKRQRORJ\��$V�ZH� VKDOO� VHH�� LQ� VRPH� GLDOHFWV�+�VSRQVRUV�PD\

XQLIRUPO\� EH� SURQRXQFHG� RQ� D�+� WRQH�� LQ� RWKHU� GLDOHFWV�� WKHUH� DUH� VLWXDWLRQV�ZKHUH� WKH

VSRQVRU� GRHV� QRW� UHDOL]H� +� WRQH� RU� UHDOL]HV� LW� LQ� VRPH� GLPLQLVKHG� SKRQHWLF� IRUP�

7KURXJKRXW� WKLV� SDSHU�ZH� VKDOO� XQGHUOLQH� WKHVH� VSRQVRUV� DV� D� YLVXDO� UHPLQGHU� RI� WKHLU

VWDWXV��:KHWKHU� D�PRUD� LV� SURQRXQFHG�RQ� D�+� WRQH�ZLOO� EH� LQGLFDWHG� E\� DQ� DFXWH�PDUN

RYHU�WKH�PRUD�

:LWK�WKLV�PXFK�EDFNJURXQG��OHW�XV�WXUQ�RXU�DWWHQWLRQ�WR�WKH�WKHRUHWLFDO�IUDPHZRUN

WKDW�ZH�VKDOO�HPSOR\�DQG�WKH�SURSRVHG�XQLYHUVDO�FRQVWUDLQWV�RQ�WRQH�

���2SWLPDO�'RPDLQV�7KHRU\�DQG�WKH�XQLYHUVDO�FRQVWUDLQW�VHW�

,Q�WKLV�SDSHU�ZH�DGRSW�WKH�PDMRU�IHDWXUHV�RI�2SWLPDOLW\�7KHRU\�DQG�DVVXPH�WKH�UHDGHU¶V

IDPLOLDULW\�ZLWK�27��VHH�3ULQFH�DQG�6PROHQVN\�������0F&DUWK\�DQG�3ULQFH�����������

DQG�PXFK�VXEVHTXHQW� OLWHUDWXUH���:H�ZLOO�GLVFXVV�KHUH��EXW�RQO\�YHU\�EULHIO\�� WKH�VLQJOH

SRLQW�RI�GLYHUJHQFH�EHWZHHQ�RXU�DSSURDFK�DQG�WKH�PRUH�XVXDO�LQVWDQWLDWLRQV�RI�27�

:H�PDNH�FULWLFDO�XVH�RI�WKH�QRWLRQ�RI�D�IHDWXUH�GRPDLQ��PRUH�VSHFLILFDOO\��D�+LJK

�7RQH�� 'RPDLQ� > +'@�� UDWKHU� WKDQ� WKH� QRWLRQ� RI� DXWRVHJPHQWDO� UHSUHVHQWDWLRQV

FKDUDFWHULVWLF� RI� JHQHUDWLYH� SKRQRORJ\�� D� GHULYDWLRQDO�PRGHO� RI� SKRQRORJ\��27�� RQ� WKH

RWKHU� KDQG�� KDV� ODUJHO\� DVVXPHG� DXWRVHJPHQWDO� UHSUHVHQWDWLRQV�ZLWKRXW� DUJXPHQW� �DQG�

ZH� WKLQN�� ZLWKRXW� MXVWLILFDWLRQ��� ,W� LV� QRW� RXU� LQWHQWLRQ� KHUH� WR� GZHOO� RQ� HLWKHU� WKH

OLPLWDWLRQV� RI� DXWRVHJPHQWDO� UHSUHVHQWDWLRQV� LQ� WKH� FRQWH[W� RI� 27� RU� RQ� WKH� SUHFLVH

GLIIHUHQFHV�EHWZHHQ�IHDWXUH�GRPDLQV�DQG�DXWRVHJPHQWDO�UHSUHVHQWDWLRQV��7KHUH�DUH�VRPH

UHVSHFWV� LQ�ZKLFK� WKH\� DUH�QRWDWLRQDO� HTXLYDOHQWV�� RWKHU� UHVSHFWV� LQ�ZKLFK� WKH\� DUH� QRW�

)RU�D�GHWDLOHG�DQG�H[SOLFLW�GHYHORSPHQW�RI� WKH�QRWLRQ�RI�IHDWXUH�GRPDLQ�ZLWK� UHVSHFW� WR

WRQH��VHH�&DVVLPMHH�DQG�.LVVHEHUWK��������DQG�&DVVLPMHH���������IRU�VHYHUDO�VRPHZKDW

PRUH�VFKHPDWLF�DSSOLFDWLRQV�RI�WKH�QRWLRQ�WR�KDUPRQ\�V\VWHPV��VHH�&ROH�DQG�.LVVHEHUWK

�����D�E�F���������:H�XVH�WKH�WHUP�2SWLPDO�'RPDLQV�7KHRU\�> 2'7@�WR�UHIHU�WR�DQ�27

DSSURDFK�WR�SKRQRORJ\�WKDW�LQFRUSRUDWHV�WKH�QRWLRQ�RI�IHDWXUH�GRPDLQV��:H�ZLVK�WR�VWUHVV

WKDW� WKLV� LV� QRW� D� GLIIHUHQW� WKHRU\� IURP� 27�� VLPSO\� DQ� LQVWDQWLDWLRQ� RI� WKDW� WKHRU\

HPSOR\LQJ� D� SDUWLFXODU� FRQFHSW� WKDW� GRHV� KRZHYHU� KDYH� D� VLJQLILFDQW� HIIHFW� RQ� FHUWDLQ

DVSHFWV�RI�WKH�WKHRU\�

:KDW�LV�WKH�OHDGLQJ�LGHD�EHKLQG�IHDWXUH�GRPDLQV"�7KH�LGHD�LV�VLPSO\�WKLV�� ,Q� WKH

SKRQRORJLFDO� LQSXW�� FHUWDLQ� HOHPHQWV� �VHJPHQWV�� PRUDV�� ZKDWHYHU�� DUH� VSHFLILHG� IRU� D

SKRQRORJLFDO�IHDWXUH��:H�DVVXPH��KRZHYHU��WKDW�D�IHDWXUH�FDQ�EH�SKRQHWLFDOO\�H[SUHVVHG

RQ� DQ� HOHPHQW� RQO\� E\� YLUWXH� RI� WKDW� HOHPHQW� EHLQJ� LQFOXGHG� ZLWK� D� GRPDLQ� IRU� WKDW
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IHDWXUH��$�GRPDLQ� LV� D�XQLW� RI� VWUXFWXUH�� MXVW� OLNH� D� V\OODEOH�RU� D� IRRW�� )XUWKHUPRUH��ZH

DVVXPH� WKDW�ZKLOH� LW� LV� RSWLPDO� IRU� WKH� HOHPHQWV� LQVLGH� DQ� )�GRPDLQ� WR� EH� SURQRXQFHG

ZLWK� WKH� IHDWXUH� )�� WKH\� DUH� QRW� QHFHVVDULO\� VR� SURQRXQFHG�� %HLQJ� LQVLGH� DQ� )�GRPDLQ

PHDQV�WKDW�LW�LV�SRVVLEOH�IRU�DQ�HOHPHQW�WR�EH�SURQRXQFHG�ZLWK�WKH�IHDWXUH��EXW�QRW�WKDW�LW

LV�VR�SURQRXQFHG��:KHWKHU�DQ�HOHPHQW� LV�SURQRXQFHG�ZLWK� WKH� UHOHYDQW� IHDWXUH� LV� DW� WKH

PHUF\�RI�WKH�LQWHUSOD\�EHWZHHQ�WKH�SUHIHUHQFH�WKDW�LW�EH�VR�SURQRXQFHG�DQG�WKH�SRVVLELOLW\

RI�FRQVWUDLQWV�EDUULQJ�LW�IURP�EHLQJ�SURQRXQFHG��7KH�FULWLFDO�HOHPHQW�LQ�DOO�WKLV�LV�VLPSOH�

)�GRPDLQ�VWUXFWXUH�DQG�WKH�SURQXQFLDWLRQ�DUH�FRQQHFWHG�EXW�LQGHSHQGHQW�

$� +'� ZLOO� EH� LQGLFDWHG� LQ� WKLV� SDSHU� E\� SODFLQJ� SKRQRORJLFDO� PDWHULDO� LQVLGH

SDUHQWKHVHV�� 0RUDV� DUH� DVVXPHG� WR� EH� WKH� RQO\� HOHPHQWV� WKDW� FDQ� EHDU� WRQH�� )RU

VLPSOLFLW\¶V�VDNH��ZH�ZLOO�DOLJQ�+'¶V�ZLWK�V\OODEOHV�HYHQ�WKRXJK�ZH�WDNH�WKH�SUHVHQFH�RI

D�FRQVRQDQW�LQ�WKH�GRPDLQ�WR�EH�LUUHOHYDQW��$V�QRWHG�DERYH��WKH�DFWXDO�SURQXQFLDWLRQ�RI�D

PRUD�LV�LQGLFDWHG�E\�D�WRQH�PDUN�RYHU�WKH�PRUD��)RU�H[DPSOH��D�WUDQVFULSWLRQ�VXFK�DV�WKH

IROORZLQJ��R��NKyPi��iOt�KDQD�µWR�VWUHQJWKHQ�RQH�DQRWKHU¶�KDV�WZR�+LJK�'RPDLQV��ERWK

PRUDV�LQ�HDFK�GRPDLQ�DUH�SURQRXQFHG�ZLWK�D�+�WRQH��7KH�XQGHUOLQHG�PRUDV�UHSUHVHQW�WKH

VSRQVRUV�RI�+�WRQH�

,Q� &DVVLPMHH� DQG� .LVVHEHUWK� ������� DQG� &DVVLPMHH� �������� WKH� IROORZLQJ

XQLYHUVDO� WRQH� FRQVWUDLQWV�ZHUH� LQWURGXFHG� DQG� XVHG� WR� H[SOLFDWH� D� UDQJH� RI� WRQDO� GDWD

IURP�D�YDULHW\�RI�%DQWX�ODQJXDJHV��EXW�ZLWK�HVSHFLDO�IRFXV�RQ�,VL[KRVD�DQG�6KLQJD]LGMD�

�,Q� VRPH� FDVHV�ZH� KDYH� FRQGHQVHG� WZR� FRQVWUDLQWV� LQWR� RQH� RU� RWKHUZLVH�PRGLILHG� WKH

FRQVWUDLQW� VR� DV� WR� DOORZ� D� PRUH� SHUVSLFXRXV� SUHVHQWDWLRQ� KHUH�� ,Q� DOO� VXFK� FDVHV�

KRZHYHU��WKH�UHDGHU�VKRXOG�EH�DEOH�WR�UHDGLO\�FRUUHODWH�WKH�FRQVWUDLQWV�OLVWHG�KHUH�ZLWK�WKH

FRQVWUDLQWV�SUHVHQWHG�LQ�WKH�ZRUNV�FLWHG�DERYH��

:H�ILUVW�OLVW�WKH�FRQVWUDLQWV�GLUHFWO\�SHUWDLQLQJ�WR�GRPDLQV�

• )DLWKIXOQHVV�� WKLV� FRQVWUDLQW� VD\V� WKDW� HYHU\�+�VSRQVRU�PXVW� EH� RUJDQL]HG� LQVLGH� LWV

RZQ�XQLTXH�+LJK�'RPDLQ�

• %DVLF�$OLJQPHQW�� WKHUH� DUH� WZR� VXEFRPSRQHQWV� WR� WKLV� FRQVWUDLQW��%DVLF�$OLJQPHQW

/HIW�� %$/��VD\V�WKDW�WKH�OHIW�HGJH�RI�D�VSRQVRU�LV�DOLJQHG�ZLWK�WKH�OHIW�HGJH�RI�D�+'�

DQG�%DVLF�$OLJQPHQW�5LJKW�� %$5��VD\V�WKDW� WKH� ULJKW�HGJH�RI�D�VSRQVRU� LV�DOLJQHG

ZLWK�WKH�ULJKW�HGJH�RI�D�+'��,I�WKH�RQO\�+'¶V�LQ�DQ�RXWSXW�DUH�RQHV�WKDW�UHSUHVHQW�D

UHVSRQVH�WR�)DLWKIXOQHVV��WKHQ�WKH�FRQVHTXHQFH�RI�%DVLF�$OLJQPHQW�LV�WKDW�D�+'�ZLOO

FRQVLVW�MXVW�RI�WKH�VSRQVRU�

• 1R�0RQRPRUDLF�+'��D�+'�VKRXOG�QRW�FRQVLVW�RI�D�VLQJOH�PRUD�

• $OLJQ�5��+'��(GJH3&���DOLJQ�WKH�ULJKW�HGJH�RI�D�+'�ZLWK�WKH�ULJKW�HGJH�RI�D�SURVRGLF

FDWHJRU\��H�J��SURVRGLF�ZRUG��SURVRGLF�SKUDVH��RU�LQWRQDWLRQDO�SKUDVH��

• 1RQILQDOLW\��,3���WKH�ULJKW�HGJH�RI�D�+'�VKRXOG�QRW�EH�ORFDWHG�DW�WKH�ULJKW�HGJH�RI�DQ

LQWRQDWLRQDO�SKUDVH�

• 1R�$GMDFHQW�(GJHV��DQ�³2&3´�FRQVWUDLQW�EDQQLQJ�+'¶V�IURP�EHLQJ�DGMDFHQW�

,Q�DGGLWLRQ�WR�FRQVWUDLQWV�UHODWHG�WR�GRPDLQV��WKHUH�DUH�DOVR�FRQVWUDLQWV�UHODWHG�WR�WKH

UHDOL]DWLRQ�RI�+�WRQH�

• ([SUHVV� +HDG�� WKH� KHDG� RI� D� +'� PXVW� EH� +�� �7KLV� FRQVWUDLQW� DVVXPHV� WKDW� +LJK

'RPDLQV�DUH�KHDGHG�DQG�WKDW�LQ�%DQWX�W\SLFDOO\�WKH�ULJKWPRVW�PRUD�LQ�WKH�GRPDLQ�LV

WKH�KHDG��
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• ([SUHVV��HYHU\�PRUD�LQ�D�+'�VKRXOG�EH�SURQRXQFHG�ZLWK�D�+�WRQH�

• 
�+��QRQKHDG���PRUDV� WKDW� DUH�QRW� GRPDLQ�KHDGV� VKRXOG� QRW� EH� SURQRXQFHG� RQ� D�+

WRQH�

• 1R�5LVH��D�V\OODEOH�VKRXOG�QRW�EH�SURQRXQFHG�ZLWK�D�5LVLQJ�WRQH�

• 1R�)DOO��D�V\OODEOH�VKRXOG�QRW�EH�SURQRXQFHG�ZLWK�D�)DOOLQJ�WRQH�

• 3ODWHDX��WKH�PRUD�VHTXHQFH�+�7RQHOHVV�+�LV�LOO�IRUPHG�

,Q� WKH� UHPDLQGHU� RI� WKLV� SDSHU��ZH�ZLOO� VKRZ� KRZ� WKHVH� FRQVWUDLQWV�� DORQJ�ZLWK� D� QHZ

FRQVWUDLQW�QRW�GHYHORSHG�LQ�WKH�HDUOLHU�ZRUN�RQ�2SWLPDO�'RPDLQV�7KHRU\��IRUP�WKH�EDVLV

IRU�XQGHUVWDQGLQJ�YDULDWLRQ�LQ�WRQH�DFURVV�(PDNKXZD�GLDOHFWV�

,Q�RUGHU�WR�KDYH�D�FRKHUHQW�VHW�RI�GDWD�WR�XVH�WR�EULQJ�RXW�WKH�HVVHQWLDO�IHDWXUHV�RI

WKH�WRQH�SDWWHUQ�RI�HDFK�GLDOHFW��ZH�ZLOO�FRQFHQWUDWH�DV�PXFK�DV�SRVVLEOH�RQ�WKH�LQILQLWLYH

IRUP� RI� WKH� YHUE� LQ� (PDNKXZD��$OO� EXW� RQH� RI� WKH� (PDNKXZD� GLDOHFWV� GLVFXVVHG� KHUH

KDYH�WKH�IROORZLQJ�GLVWULEXWLRQ�RI�SULPDU\�+�WRQHV�LQ�WKH�LQILQLWLYH���:H�SODFH�D�K\SKHQ

EHWZHHQ�WKH�LQILQLWLYH�SUHIL[�DQG�WKH�VWHP��7KH�LQILQLWLYH�SUHIL[�YDULHV�GLDOHFWDOO\�EHWZHHQ

�X��DQG��R���

��� RQH�PRUD�VWHP� X�&D�RU�X�&D��GHSHQGLQJ�RQ�WKH�DFFHSWDELOLW\�RI�ILQDO�+�

WZR�PRUD�VWHP� X�&9&D

WKUHH�PRUD�VWHP� X�&9&9&D���X�&99&D

IRXU�PRUD�VWHP� X�&9&9&9&D���X�&99&9&D���X�&9&99&D

ILYH�PRUD�VWHP� X�&9&9&9&9&D���X�&99&9&9&D��&99&99&D�

&9&99&9&D���&9&9&99&9

HWF�

:H� VKDOO� UHIHU� WR� WKLV� DV� WKH� ³ILUVW�WKLUG´�PRUD� SDWWHUQ� RI� WRQH� DVVLJQPHQW�� 6WHPV�ZLWK

WKUHH�RU�IHZHU�PRUDV��KDYH�MXVW�D�+�RQ�WKH�ILUVW�VWHP�PRUD��SRVVLEO\�UHWUDFWHG��LQ�WKH�FDVH

ZKHUH�WKH�VWHP�KDV�RQO\�RQH�PRUD���6WHPV�ZLWK�IRXU�RU�PRUH�PRUDV��KDYH�ERWK�D�+�RQ�WKH

ILUVW�VWHP�PRUD�DQG�RQ�WKH�WKLUG�

���(PDNKXZD�&HQWUDO�

7KHUH�DUH�VRPH�(PDNKXZD�VSHHFK�YDULHWLHV�WKDW��ZLWK�UHVSHFW�WR�WKH�SUHVHQW�SDSHU�

DUH�HVVHQWLDOO\�XQLQWHUHVWLQJ�GXH�WR�WKH�IDFW�WKDW�WKH�+�VSRQVRUV�DUH�VLPSO\�UHDOL]HG�RQ�D

+LJK� WRQH� DQG� QRWKLQJ�PRUH� KDSSHQV�� 6SHHFK� YDULHWLHV� RI� WKLV� W\SH� DUH� IRXQG�� H�J��� LQ

1DPSXOD�FLW\��WKH�FDSLWDO�RI�1DPSXOD�SURYLQFH��DQG�WKURXJKRXW�WKH�FHQWUDO�UHJLRQ�RI�WKLV

SURYLQFH��7KLV�DUHD�RI�QRUWKHUQ�0R]DPELTXH�UHSUHVHQWV�WKH�KHDUWODQG�RI� WKH�$PDNKXZD

SHRSOH��:H�VKDOO�UHIHU�WR�WKHVH�VSHHFK�YDULHWLHV�DV�µ(PDNKXZD�&HQWUDO¶��ZLWKRXW�RI�FRXUVH

LPSO\LQJ�WKHUHE\�WKDW�RWKHU�GLDOHFWV�DUH�µPDUJLQDO¶�RU� WKDW� WKHUH�DUH�QR�YDULDWLRQV� LQVLGH

(PDNKXZD�&HQWUDO��8QOLNH�PDQ\�RWKHU�(PDNKXZD�GLDOHFWV�WKDW�KDYH�VSHFLILF�GLVWLQFWLYH

QDPHV� E\�ZKLFK� VSHDNHUV� ODEHO� WKHLU� ODQJXDJH� �H�J�� ,PHHWWR�� (VDDND�� (QODL� DQG� VR� RQ��

VSHDNHUV�RI�(PDNKXZD�&HQWUDO�VHHP�WR�VLPSO\�FDOO�WKHLU�ODQJXDJH�(PDNKXZD�

6RPH� H[DPSOHV� RI� WKH� LQILQLWLYH� LQ� (PDNKXZD� &HQWUDO� DUH� JLYHQ� LQ� ����� 7KH

SURQXQFLDWLRQV�FLWHG�DUH�WKH�VDPH�ZKHWKHU�WKH�YHUE�LV�DW�WKH�HQG�RI�DQ�,QWRQDWLRQDO�3KUDVH

RU�PHGLDO�LQ�VXFK�D�SKUDVH���:H�SHUKDSV�VKRXOG�QRWH�WKDW�DOO�(PDNKXZD�GLDOHFWV�FRQWUDVW

PRQRPRUDLF� DQG� ELPRUDLF� YRZHOV�� 7KHUH� LV� QR� SHQXOWLPDWH� OHQJWKHQLQJ� DV� LV� IRXQG� LQ

PDQ\�%DQWX�ODQJXDJHV��



�

��� R��O\i��µWR�HDW¶��R��NKZi��µWR�GLH¶��R��Zi��µWR�FRPH¶

R��Ot�PD�µWR�FXOWLYDWH¶��R��Kt�WD�µWR�VODXJKWHU¶��R��Vi�UD�µWR�EH�IXOO¶

R��Oy�YROD�µWR�WUDQVSRUW¶��R��U~�NXOD�µWR�SLFN�IUXLW¶��R��W~�PLKD�µWR�VHOO¶

R��Pi�DOD�µWR�EH�TXLHW¶��R��Ky�ROD�µWR�JR�LQ�IURQW¶��R��Wp�H[D�µWR�SLFN�XS¶

R��W~�PL�Kp�UD�µWR�VHOO�WR¶��Z�X�~�SX�Zp�OD�µWR�UHPHPEHU¶

R��Qi�QD�Ut�KD�µWR�PDNH�GLUW\¶��R��Ky�R�Ot�KD�µWR�PDNH�JR�LQ�IURQW¶

R��U~�NX�Q~�[D�µWR�WXUQ�V�W��RYHU¶��R��U~�NX�Q~�[HOD�µWR�WXUQ�V�W��RYHU�IRU¶

(PDNKXZD� &HQWUDO� WROHUDWHV� ZRUG�ILQDO� +�WRQH� VSRQVRUV�� XQOLNH� WKH� GLDOHFWV� H[SORUHG

EHORZ��$V�D� UHVXOW�� D�PRQRPRUDLF� VWHP� OLNH� �O\D�� VXUIDFHV�ZLWK�D�+� WRQH� LQ�(PDNKXZD

&HQWUDO�� 7KH� GDWD� LQ� ���� LV� XQDPELJXRXV� ZLWK� UHVSHFW� WR� VKRZLQJ� WKH� ³ILUVW�WKLUG´

LQILQLWLYH�WRQH�SDWWHUQ��WKHUH�LV�D�+�RQ�WKH�ILUVW�PRUD��DQG�LI�WKH�VWHP�FRQWDLQV�IRXU�RU�PRUH

PRUDV��WKHUH�LV�DOVR�D�+�RQ�WKH�WKLUG�PRUD��7KHUH�DUH�QR�+LJK�WRQHG�PRUDV�H[FHSW�WKRVH

WKDW�VSRQVRU�D�+LJK�WRQH�

,Q�2'7�WHUPV��(PDNKXZD�&HQWUDO�LV�D�GLDOHFW� WKDW� LV�IDLWKIXO� WR� WKH�+�WRQHV�WKDW

RFFXU�OH[LFDOO\�RU�E\�DVVLJQPHQW��7KLV�PHDQV��DPRQJ�RWKHU�WKLQJV��WKDW�WKH�FRQVWUDLQW�LQ

VHFWLRQ���ODEHOHG�³)DLWKIXOQHVV�´�ZKLFK�UHTXLUHV�HDFK�+�VSRQVRU� WR�EH� ORFDWHG� LQVLGH� LWV

RZQ� XQLTXH� +'�� LV� XQGRPLQDWHG�� (YHU\� +�VSRQVRU� PXVW� EH� LQVLGH� LWV� RZQ� +'� LI� DQ

RXWSXW� LV� WR� EH� RSWLPDO�� � )XUWKHUPRUH�� WKH� IDLWKIXOQHVV� FRQVWUDLQW� %DVLF� $OLJQPHQW� LV

XQGRPLQDWHG��WKHUH�LV�QR�RSWLPDO�RXWSXW�LQ�ZKLFK�D�QRQ�VSRQVRU�LV�LQVLGH�D�+'��)LQDOO\�

WKH�FRQVWUDLQWV�([SUHVV�DQG�([SUHVV�+HDG�DUH�XQGRPLQDWHG��L�H��WKH��KHDG��PRUD�LQ�HDFK

+'�PXVW�EH�UHDOL]HG�ZLWK�D�+�WRQH�

7KHUH�DUH�VHYHUDO�FRQVWUDLQWV�WKDW��LQ�RUGHU�WR�EH�VDWLVILHG��PLJKW�ZHOO�OHDG�WR� WKH

LQFOXVLRQ� RI� D� QRQ�VSRQVRU� LQ� D�+'�� )RU� H[DPSOH�� WKH� FRQVWUDLQW�1R�0RQRPRUDLF�+'

SUHIHUV�+'¶V�WKDW�DUH�QRW�PRQRPRUDLF��2QH�ZD\�WR�VDWLVI\�VXFK�D�FRQVWUDLQW�ZRXOG�EH�WR

LQFOXGH� D� QRQ�VSRQVRU� LQ� D� +'�� WKHUHE\� PDNLQJ� LW� ELPRUDLF�� 6LPLODUO\�� WKH� FRQVWUDLQW

$OLJQ�5� �+'��(GJH3&��ZDQWV� D�+'� WR� EH� DV� FORVH� WR� WKH� ULJKW� HGJH� RI� VRPH�SURVRGLF

FDWHJRU\� �VXFK� DV� WKH� 3URVRGLF�:RUG�� DV� SRVVLEOH�� DJDLQ�� WKLV� FRQVWUDLQW� LQ� VRPH� FDVHV

FRXOG� EH� VDWLVILHG� E\� LQFOXGLQJ� QRQ�VSRQVRUV� LQ� WKH� +'�� 9LRODWLRQ� RI� D� UHDOL]DWLRQ

FRQVWUDLQW�VXFK�DV�3ODWHDX��ZKLFK�GLVOLNHV�+�+��FRXOG�EH�DYRLGHG�E\�PDNLQJ�D� WRQHOHVV

PRUD�+�WRQHG��%XW�WR�GR�WKLV�ZRXOG�QHFHVVLWDWH�ORFDWLQJ�WKH�WRQHOHVV�PRUD�LQVLGH�D�+'�

WKXV�YLRODWLQJ�%DVLF�$OLJQPHQW��,Q�(PDNKXZD�&HQWUDO��QRQH�RI�WKH�FRQVWUDLQWV�WKDW�PLJKW

UHTXLUH�D�QRQ�VSRQVRU�WR�EH�LQ�D�+'�DUH�VDWLVILHG��WKH\�FDQQRW�EH��VLQFH�%DVLF�$OLJQPHQW

LV�XQGRPLQDWHG�

7KH� IROORZLQJ� WDEOHDX� LOOXVWUDWHV� WKH� VHOHFWLRQ� RI� WKH� RSWLPDO� RXWSXW� LQ

(PDNPKXZD�&HQWUDO�

���
&DQGLGDWHV )DLWKIXOQHVV %DVLF $OLJQPHQW ([SUHVV 1R 0RQR +'

R�ORYROD 
 �IDWDO� RN RN

R��OyYy�OD RN 
 �IDWDO� RN

R��OR�YROD RN RN 
 �IDWDO� RN

Κ R��Oy�YROD RN RN 




�

���,NRURYHUH�
:KLOH�(PDNKXZD�&HQWUDO��DQG�WKH�YDULHWLHV�RI�(ORPZH�WKDW�ZH�KDYH�VR�IDU�H[SORUHG��DUH

SHUIHFWO\� IDLWKIXO� �DOO� DQG� RQO\� VSRQVRUV� DUH� SURQRXQFHG� RQ� D� +� WRQH��� WKHUH� DUH� RWKHU

GLDOHFWV�ZKLFK� DUH� XQIDLWKIXO� WR� VRPH� H[WHQW�� 2QH� VXFK� GLDOHFW� LV� ,NRURYHUH�� VSRNHQ� LQ

7XQGXUX�GLVWULFW�LQ�VRXWKHUQ�7DQ]DQLD��,W�LV�FOHDU�WKDW�WKH�RULJLQV�RI�WKH�$PDNKXZD�SHRSOH

DUH� LQ� WKH� QRUWK� SDUW� RI� 0R]DPELTXH�� ,NRURYHUH� WKXV� UHSUHVHQWV� DQ� H[SDQVLRQ� RI� WKH

$PDNKXZD�DFURVV� WKH�5XYXPD� ULYHU� LQWR�7DQ]DQLD�� SUREDEO\� VRPHWLPH�GXULQJ� WKH�SDVW

FHQWXU\�

,Q�D�VHULHV�RI�SDSHUV��&KHQJ�DQG�.LVVHEHUWK� �������������������������GHVFULEHG

WKH�WRQH�SDWWHUQ�RI�,NRURYHUH�LQ�VRPH�GHWDLO��7KH\�DUJXHG�WKDW�WKH�IXQGDPHQWDO�WRQH�³UXOH´

LQ�,NRURYHUH�LV�+LJK�WRQH�GRXEOLQJ��,Q�RWKHU�ZRUGV��WKH�PRUDV�WKDW�ZH�WHUP�VSRQVRUV�DUH

UHDOL]HG�RQ�D�+LJK� WRQH�DQG� WKDW�+LJK� WRQH� LQGXFHV�D�+� WRQH�RQ� WKH� IROORZLQJ�PRUD� DV

ZHOO��7KH�IROORZLQJ�LQILQLWLYH�GDWD�LOOXVWUDWH�WKH�H[LVWHQFH�RI�WKLV�GRXEOLQJ�SKHQRPHQRQ�

DV� ZHOO� DV� VRPH� UHVWULFWLRQV� RQ� LW�� ,Q� WKH� H[DPSOHV�� ZH� FLWH� ERWK� WKH� FDVH� ZKHUH� WKH

LQILQLWLYH�YHUE� LV� DW� WKH� HQG�RI� DQ� LQWRQDWLRQDO� SKUDVH� � ,3�� DQG� WKH� FDVH�ZKHUH� LW� LV� LQ

PHGLDO�SRVLWLRQ��0HGLDO�SRVLWLRQ�LV�LQGLFDWHG�E\�D�VHULHV�RI�GRWV�DIWHU�WKH�YHUE�

��� �~��O\D �~�O\i�« µWR�HDW¶

X��WK~�PD X��WK~Pi�« µWR�EX\¶

X��WK~Pp�OD X��WK~Pp�OD« µWR�EX\�IRU¶

X��Pi�DOD X��Pii�OD« µWR�EH�TXLHW¶

X��Pii��Ot�KD X��Pii��OtKi�« µWR�PDNH�TXLHW¶

X��NKyPi��iOt�KD X��NKyPi��iOt�KD« µWR�VWUHQJWKHQ¶

([DPLQDWLRQ�RI� WKH�GDWD� LQ� ���� UHYHDOV� WKDW� LQ� ,NRURYHUH�� WKH�+�VSRQVRU� �WKH�XQGHUOLQHG

YRZHO��LV�DOZD\V�SURQRXQFHG�RQ�D�+�WRQH��:H�DWWULEXWH�WKLV�WR�)DLWKIXOQHVV�DQG�([SUHVV�

([SUHVV�+HDG�EHLQJ�XQGRPLQDWHG�LQ� ,NRURYHUH� �DV� LQ�(PDNKXZD�&HQWUDO���)XUWKHUPRUH�

LQ� PDQ\� FDVHV�� WKH� LPPHGLDWHO\� IROORZLQJ� YRZHO� LV� DOVR� SURQRXQFHG� RQ� D� +LJK� WRQH�

7KHUH�DUH��KRZHYHU��FRQWH[WV�LQ�ZKLFK�WKH�IROORZLQJ�YRZHO�LV�QRW�+LJK�WRQHG�

/HW� XV� FRQVWUXFW� DQ� DFFRXQW� RI� WKHVH� GDWD� LQ� WHUPV� RI� WKH� XQLYHUVDO� FRQVWUDLQWV

SURSRVHG�LQ�VHFWLRQ����6LQFH�LQ�,NRURYHUH�D�+�VSRQVRU�LV�VRPHWLPHV�IROORZHG�E\�D�+LJK

WRQH� RQ� WKH� QH[W�PRUD� �ZKLFK� LV� QRW� LWVHOI� D�+�VSRQVRU��� WKLV�PHDQV� WKDW� WKH� FRQVWUDLQW

%DVLF�$OLJQPHQW�LV�VRPHWLPHV�YLRODWHG��,I�D�FRQVWUDLQW�&�LV�YLRODWHG��WKLV�PHDQV�WKDW�WKHUH

LV�VRPH�RWKHU�FRQVWUDLQW�'� UDQNHG�KLJKHU� WKDQ�&� WKDW�PXVW�EH�VDWLVILHG�HYHQ� LI� WR�GR� VR

PHDQV�&�ZLOO�EH�YLRODWHG��6R��LQ�WKH�SUHVHQW�H[DPSOH��ZKDW�LV�WKH�FRQVWUDLQW�WKDW�UHTXLUHV

+LJK� WRQH� GRXEOLQJ� WR� RFFXU� LQ� ,NRURYHUH"� 7KH� DQVZHU� LV� VWUDLJKWIRUZDUG�� 1R

0RQRPRUDLF�+'��1R�0RQRPRUDLF�+'�EDQV�D�+'�WKDW�KDV�D�VLQJOH�PRUD��WKLV�LOO�IRUPHG

VWUXFWXUH�PD\�EH�DYRLGHG�E\�H[WHQGLQJ�WKH�+'�WR�LQFOXGH�DQ�DGGLWLRQDO�PRUD��2I�FRXUVH�

WKHUH� LV� DQRWKHU� ZD\� �EHVLGHV� H[WHQGLQJ� D� +'�� WR� PDNH� FHUWDLQ� WKDW� WKHUH� DUH� QR

PRQRPRUDLF�+'
V��6SHFLILFDOO\��RQH�FRXOG�IDLO�WR�IRUP�D�+'�DW�DOO��:H�DVVXPH�WKDW�WKLV

RSWLRQ�LV�QRW�DYDLODEOH�VLQFH�)DLWKIXOQHVV�GRPLQDWHV�1R�0RQRPRUDLF�+'��:H�WKXV�KDYH

WKH�IROORZLQJ�FRQVWUDLQW�UDQNLQJV�

��� )DLWKIXOQHVV��([SUHVV��([SUHVV�+HDG��XQGRPLQDWHG

1R�0RQRPRUDLF�+'��GRPLQDWHG�E\�)DLWKIXOQHVV

%DVLF�$OLJQPHQW��GRPLQDWHG�E\�1R�0RQRPRUDLF�+'



�

7KH�WDEOHDX�LQ�����LOOXVWUDWHV

���

&DQGLGDWHV )DLWKIXOQHVV 1R 0RQRPRUDLF +' %DVLF $OLJQPHQW

ROLPD« 
 �IDWDO� RN RN

R�Ot�PD« RN 
 �IDWDO� RN

Κ R�OtPi�« RN RN 


:H� VKRXOG� QRWH� WKDW� DQ� RXWSXW� FDQGLGDWH� OLNH� R��OLPD�«�� ZKHUH� WKHUH� DUH� QR

VXUIDFH�+� WRQHV��DOVR�VDWLVILHV�)DLWKIXOQHVV�DQG�1R�0RQRPRUDLF�+'�DQG�YLRODWHV�%DVLF

$OLJQPHQW� RQFH�� MXVW� OLNH� R��OtPi�«� 6LPLODUO\�� DQ� RXWSXW� FDQGLGDWH� OLNH� R��OLPi�«�

ZKHUH�WKHUH� LV�D�+�WRQH�RQ�WKH�KHDG�RI� WKH�+'�EXW�QRW�RQ�WKH�ILUVW��QRQKHDG�PRUD��DOVR

VDWLVILHV�)DLWKIXOQHVV�DQG�1R�0RQRPRUDLF�+'�DQG�YLRODWHV�%DVLF�$OLJQPHQW�RQFH��:H

FDQ�FKRRVH�R��OtPi�«�DV�RSWLPDO�E\�VLPSO\�PDNLQJ�([SUHVV�DQ�XQGRPLQDWHG�FRQVWUDLQW�

,Q� SDUWLFXODU�� LW� LV� UDQNHG� DERYH� WKH� FRQVWUDLQW� 
�+�� QRQKHDG��� ZKLFK� UHTXLUHV� WKDW

QRQ�KHDG�PRUDV�EH�WRQHOHVV�

���

&DQGLGDWHV ([SUHVV 
�+� QRQKHDG�

R��OLPD�« 
 �IDWDO� 
 RN

R��OLPi�« 
 �IDWDO� RN

Κ R��OtPi�« RN 


7KH�IROORZLQJ�FRQVWUDLQW�VHW�LV�UHTXLUHG�IRU�WKH��VPDOO�DPRXQW��RI�,NRURYHUH�GDWD

VR�IDU�FRQVLGHUHG�

��� )DLWKIXOQHVV��([SUHVV�+HDG��([SUHVV��XQGRPLQDWHG

1R�0RQRPRUDLF�+'��GRPLQDWHG�E\�)DLWKIXOQHVV

%DVLF�$OLJQPHQW��GRPLQDWHG�E\�1R�0RQRPRUDLF�+'


�+��QRQKHDG���GRPLQDWHG�E\�([SUHVV

+RZHYHU��VLQFH�LQ�,NRURYHUH�WKHUH�LV�QHYHU�D�FDVH�ZKHUH�DQ�HOHPHQW�LQ�WKH�+'�IDLOV�WR�EH

SURQRXQFHG�RQ�D�+�WRQH��ZH�RPLW�DQ\�IXUWKHU�GLVFXVVLRQ�RI�([SUHVV��([SUHVV�+HDG��DQG


�+��QRQKHDG��LQ�WKLV�VHFWLRQ��:H�GR�UHWXUQ�WR�WKHP�ZKHQ�ZH�GLVFXVV�VXEVHTXHQW�GLDOHFWV�

$FWXDOO\�� WKHUH� LV� \HW�RQH�PRUH�SUREOHP�ZLWK� UHVSHFW� WR�R��OtPi�«�'RXEOLQJ� LQ

(PDNKXZD� LV� DOZD\V� WR� WKH� ULJKW�� %XW� GRXEOLQJ� WR� WKH� OHIW�� \LHOGLQJ��y�Ot�PD«��ZRXOG

DOVR�VDWLVI\�1R�0RQRPRUDLF�+'��+RZ�GR�ZH�JXDUDQWHH�GRXEOLQJ�WR�WKH�ULJKW�UDWKHU�WKDQ

WKH�OHIW"

5HFDOO�WKDW�%DVLF�$OLJQPHQW�DFWXDOO\�FRQVLVWV�RI�WZR�FRQVWUDLQWV��%$/�DQG�%$5�

:H�FDQ�H[SODLQ�WKH�IDLOXUH�RI�D�+'�WR�H[WHQG�OHIWZDUGV�E\�VD\LQJ�WKDW�%$/�GRPLQDWHV�1R

0RQRPRUDLF�+'��ZKLOH�1R�0RQRPRUDLF�+'�GRPLQDWHV�%$5�



�

���
&DQGLGDWHV %$/ 1R0RQRPRUDLF +' %$5

R��Ot�PD« RN 
 �IDWDO� RN

�y�Ot�PD« 
 �IDWDO� RN RN

Κ R��OtPi�« RN RN 


7KH�,NRURYHUH�FRQVWUDLQW�V\VWHP�XS�WR�WKLV�SRLQW�LV�DV�LQ������

����� )DLWKIXOQHVV��([SUHVV�+HDG��([SUHVV��%$/��XQGRPLQDWHG

1R�0RQRPRUDLF�+'��)DLWKIXOQHVV

%$5��GRPLQDWHG�E\�1R�0RQRPRUDLF�+'


�+��QRQKHDG���GRPLQDWHG�E\�([SUHVV

:H�KDYH�VHHQ�WKDW�1R�0RQRPRUDLF�+'�LV�GRPLQDWHG�E\�)DLWKIXOQHVV��$UH� WKHUH

DQ\�RWKHU�FRQVWUDLQWV� WKDW�PXVW�GRPLQDWH�1R�0RQRPRUDLF�+'"�7KHUH�PXVW�EH�� ,I� WKHUH

ZHUHQ¶W��WKHQ�WKHUH�ZRXOG�EH�QR�FDVHV�ZKHUH�WKH�+'�LV�QRW�ELPRUDLF��$Q�H[DPLQDWLRQ�RI

WKH�GDWD�LQ�����VKRZV��KRZHYHU��WKDW�WKHUH�DUH�PDQ\�LQVWDQFHV�RI�PRQRPRUDLF�+'¶V��7KH

H[LVWHQFH�RI�VXFK�+'¶V�QHHGV�WR�EH�H[SODLQHG��7KHUH�PXVW�EH�D�FRQVWUDLQW�WKDW�GRPLQDWHV

1R�0RQRPRUDLF� +'� DQG� WKXV� IRUFHV� VXFK� GRPDLQV� WR� H[LVW� VR� WKDW� WKLV� PRUH� KLJKO\

UDQNHG�FRQVWUDLQW�PD\�EH�VDWLVILHG��:H�SURSRVH� WKDW�RQH� UHOHYDQW� FRQVWUDLQW�GRPLQDWLQJ

1R�0RQRPRUDLF�+'�LV�1RQILQDOLW\��1RQILQDOLW\�EDQV�+'¶V�IURP�EHLQJ�DOLJQHG�ZLWK�WKH

ULJKW�HGJH�RI�DQ�,3�

&RQVLGHU�DQ�H[DPSOH� OLNH�X��Ot�PD��7KLV�RSWLPDO� IRUP�YLRODWHV�1R�0RQRPRUDLF

+'�� LI� LW� WULHG� WR� VDWLVI\� 1R�0RQRPRUDLF� +'� E\� KDYLQJ� WKH� IROORZLQJ� SURQXQFLDWLRQ�

X��OtPi���LW�ZRXOG�YLRODWH�1RQILQDOLW\��X��Ot�PD�LV�WKH�EHVW�SURQXQFLDWLRQ�VLQFH�LW�VDWLVILHV

WKH�PRUH�KLJKO\�UDQNHG�1RQILQDOLW\�DQG�YLRODWHV�WKH�OHVV�KLJKO\�UDQNHG�1R�0RQRPRUDLF

+'��1RWLFH� WKDW� LQ�PHGLDO�SRVLWLRQ��X��OtPi�«�LV� WKH�EHVW�SURQXQFLDWLRQ��7KH� UHDVRQ� LV

WKDW�WKLV�IRUP�VDWLVILHV�ERWK�1RQILQDOLW\�DQG�1R�0RQRPRUDLF�+'�

����
3RVVLELOLWLHV 1RQILQDOLW\ 1R 0RQR +' %$5

R��OtPi� 
 �IDWDO� RN 


Κ R��Ot�PD RN 
 RN

3RVVLELOLWLHV 1RQILQDOLW\ 1R 0RQR +' %$5

Κ R��OtPi�« RN RN 


R��Ot�PD« RN 
 �IDWDO� RN

7KH�FRQVWUDLQW�VHW�IRU�,NRURYHUH�DV�VR�IDU�GHWHUPLQHG�

���� )DLWKIXOQHVV��([SUHVV��([SUHVV�+HDG��1RQILQDOLW\��%$/��XQGRPLQDWHG

1R�0RQRPRUDLF�+'��GRPLQDWHG�E\�)DLWKIXOQHVV��1RQILQDOLW\

%$5��GRPLQDWHG�E\�1R�0RQRPRUDLF�+'


�+��QRQKHDG���GRPLQDWHG�E\�([SUHVV

:H� VKRXOG� QRWH� WKDW� LQ� �����ZH� LQGLFDWHG� WKDW�1RQILQDOLW\� LV� XQGRPLQDWHG�� ,Q� JHQHUDO�

,NRURYHUH�VWUXFWXUHV�LWV�+�VSRQVRUV�VR�WKDW�WKH\�QHYHU�RFFXU�RQ�WKH�ILQDO�PRUD�RI�D�ZRUG



�

WKDW�FRXOG�EH�,3�ILQDO��$V�D�FRQVHTXHQFH��WKHUH�LV�QR�PHDQV�WR�WHVW�ZKHWKHU�)DLWKIXOQHVV

ZRXOG�RYHU�ULGH�1RQILQDOLW\�LQ�,NRURYHUH�

7KHUH�LV�RQO\�RQH�RWKHU�PDMRU�SRLQW�DERXW�WKH�SKRQRORJ\�RI�,NRURYHUH�WRQH�WKDW�ZH

KDYH� QRW� FRYHUHG��1RWLFH� WKH� SURQXQFLDWLRQ�X��Pi�DOD��:K\� LVQ¶W� LW� EHWWHU� WR� KDYH� WKH

SURQXQFLDWLRQ�X��Pii�OD"�1RQH�RI�WKH�FRQVWUDLQWV�SURSRVHG�LQ�VHFWLRQ���H[SODLQ�WKLV��)RU

VRPH� UHDVRQ�� D� +�VSRQVRU� GRHV� QRW� GRXEOH� RQWR� WKH� IROORZLQJ� PRUD� ZKHQ� �D�� WKH

+�VSRQVRU� LV� RQ� WKH� ILUVW� PRUD� RI� D� ELPRUDLF� V\OODEOH� DQG� �E�� WKH� ELPRUDLF� V\OODEOH� LV

SHQXOW� LQ� WKH� ,3��7KLV� LV�QRW� WKH�SODFH� WR�XQGHUWDNH�IXOO�VFDOH�GLVFXVVLRQ�RI�DOO� WKH�FDVHV

IURP�%DQWX�WKDW�EHDU�XSRQ�WKLV�DVSHFW�RI�(PDNKXZD�WRQH��:H�ZLOO�VLPSO\�QRWH�WZR�YHU\

JHQHUDO�IDFWV��WKHUH�LV�D�FOHDU�FURVV�OLQJXLVWLF�SUHIHUHQFH�IRU�SLWFK�WR�GHVFHQG�DW�WKH�ULJKW

HGJH� RI� DQ� LQWRQDWLRQDO� SKUDVH�� ,Q� PDQ\� %DQWX� ODQJXDJHV� �DQG� HVSHFLDOO\� WKH� YDULRXV

(PDNKXZD�GLDOHFWV���WKHUH�LV�D�FOHDU�VXJJHVWLRQ�WKDW�GHVFHQW�LV�QRW�UHVWULFWHG�WR�WKH�ILQDO

V\OODEOH��LW�PD\�EH�REVHUYHG�WR�HQFURDFK�EDFN�WR�WKH�SHQXOW��:H�NQRZ�RI�QR�FDVHV�ZKHUH

LW�LV�PDQLIHVWHG�IXUWKHU�IRUZDUG�LQ�WKH�LQWRQDWLRQDO�SKUDVH�±�IRU�H[DPSOH��WKH�DQWHSHQXOW�

/DQJXDJHV� WKDW� UHIOHFW� D� GHVLUH� IRU� WRQH� WR� IDOO� RQ� ,3�SHQXOW� ELPRUDLF� YRZHOV� LQFOXGH

5XFLJD� �VSRNHQ� LQ� 8JDQGD��� &L\DR� �VSRNHQ� FRQWLJXRXV� WR� RU� RYHUODSSLQJ� ZLWK

(PDNKXZD���6RWKR�ODQJXDJHV�LQ�6RXWK�$IULFD�DQG�%RWVZDQD��&KLFKHZD�� LQ�0DODZL�DQG

0R]DPELTXH�� KDV� D� GRXEOLQJ� SKHQRPHQRQ�� EXW� H[FOXGHV� GRXEOLQJ� RQWR� D� ,3�SHQXOW

PRQRPRUDLF�V\OODEOH�

0XFK�PRUH�UHVHDUFK�LV�UHTXLUHG�ZLWK�UHVSHFW�WR�KRZ�WR�IRUPXODWH�WKH�FRQVWUDLQW�DW

ZRUN�KHUH��9HU\�WHQWDWLYHO\��ZH�SURSRVH������

���� 3HQXOWV�DUH�%DG�+'�(GJHV

'R�QRW�DOLJQ�WKH�5�HGJH�RI�D�+'�ZLWK�WKH�5�HGJH�RI�DQ�,3��SHQXOW�V\OODEOH�

3HQXOWV� DUH� %DG� +'� (GJHV� LV� QRW� TXLWH� ULJKW� IRU� ,NRURYHUH�� KRZHYHU�� VLQFH� LW� ZRXOG

SUHGLFW� WKDW�X��Ot�PHOD� LV�PRUH�RSWLPDO� WKDQ�X��OtPp�OD��$V�ZH� VKDOO� VHH�� WKHUH� LV� VRPH

HYLGHQFH� LQ� RWKHU� (PDNKXZD� YDULHWLHV� IRU� D� YHU\� JHQHUDO� FRQVWUDLQW� OLNH� ������ %XW� LQ

,NRURYHUH�RQO\�ELPRUDLF�,3�SHQXOWV�GRQ¶W�OLNH�WR�EH�DOLJQHG�ZLWK�D�+'�

:H�ZLOO�DVVXPH�WKDW�3HQXOWV�DUH�%DG�+'�(GJHV�LV�DFWXDOO\�D�IDPLO\�RI�FRQVWUDLQWV�

���� %LPRUDLF�3HQXOWV�DUH�%DG�+'�(GJHV

'R�QRW�DOLJQ�WKH�5�HGJH�RI�D�+'�ZLWK�WKH�5�HGJH�RI�D�ELPRUDLF�,3�SHQXOW�V\OODEOH�

3HQXOWV�DUH�%DG�+'�(GJHV

'R�QRW�DOLJQ�WKH�5�HGJH�RI�D�+'�ZLWK�WKH�5�HGJH�RI�D�DQ�,3�SHQXOW�V\OODEOH�

1RZ�� LI� %LPRUDLF� 3HQXOWV� DUH� %DG� +'� (GJHV� GRPLQDWHV� 1R� 0RQRPRUDLF� +'� LQ

,NRURYHUH�� EXW� 1R� 0RQRPRUDLF� +'� GRPLQDWHV� 3HQXOWV� DUH� %DG� +'� (GJHV�� WKHQ� ZH

FRUUHFWO\�SUHGLFW�WKH�,NRURYHUH�GDWD�

����
&DQGLGDWHV %3 DUH %DG +' (GJHV 1R 0RQRPRUDLF +' 3 DUH %DG +' (GJHV

R��Pii�OD 
 �IDWDO� RN 


Κ R��Pi�DOD RN 
 RN



��

&DQGLGDWHV %3 DUH %DG +' (GJHV 1R 0RQRPRUDLF +' 3 DUH %DG +' (GJHV

R��Ot�PHOD RN 
 �IDWDO� RN

Κ R��OtPp�OD RN RN 


7KH�DERYH�IRUPXODWLRQ�RI�WKH�FRQVWUDLQW�SUHGLFWV�WKDW�WKHUH�PD\�EH�GLDOHFWV�ZKHUH

RQO\�ELPRUDLF� ,3�SHQXOWV�GHWHU�GRXEOLQJ��DQG�WKHUH�PD\�EH�GLDOHFWV�ZKHUH�DOO� ,3�SHQXOWV

GHWHU� GRXEOLQJ�� EXW� WKHUH� ZLOO� EH� QR� GLDOHFW� ZKHUH� RQO\� PRQRPRUDLF� ,3�SHQXOWV� GHWHU

GRXEOLQJ��2XU�UHVHDUFK�RQ�(PDNKXZD�GLDOHFWV�EHDUV�WKLV�SUHGLFWLRQ�RXW�

:H�VKRXOG�QRWH�WKDW�%LPRUDLF�3HQXOWV�DUH�%DG�+'�(GJHV�LV�QRW�DQ�XQGRPLQDWHG

FRQVWUDLQW�LQ�,NRURYHUH��*LYHQ�DQ�LQSXW�VXFK�DV��R�PDDOD���ZH�FDQQRW�DYRLG�D�YLRODWLRQ�RI

%LPRUDLF� 3HQXOWV� DUH� %DG� +'� (GJHV� E\� VLPSO\� QRW� IRUPLQJ� DQ\� GRPDLQ� ZKDWVRHYHU�

7KXV�)DLWKIXOQHVV�GRPLQDWHV�%LPRUDLF�3HQXOWV�DUH�%DG�+'�(GJHV��:H�DOVR�FDQQRW�DYRLG

D�YLRODWLRQ�RI�%LPRUDLF�3HQXOWV�DUH�%DG�+'�(GJHV�E\�H[WHQGLQJ�WKH�+'�WKURXJK�WKH�ILQDO

V\OODEOH��7KXV�1RQILQDOLW\�RXWUDQNV�%LPRUDLF�3HQXOWV�DUH�%DG�+'�(GJHV�

7KHVH�UDQNLQJV�H[SODLQ�WKH�GDWD�LQ�������ZKHUH�ZH�VHH�WKDW�ZKHQ�WKH�VHFRQG�PRUD

RI�D�ELPRUDLF�SHQXOW�V\OODEOH�LV�D�+�VSRQVRU�� LW�ZLOO�UHDOL]H�+�WRQH�±�YLRODWLQJ�%LPRUDLF

3HQXOWV�DUH�%DG�+'�(GJHV��:H�SURYLGH�VRPH�H[DPSOHV�LQ������IURP�LQILQLWLYHV�DQG�IURP

QRPLQDOV��DQG������VKRZV�WKH�HYDOXDWLRQ�RI�FDQGLGDWHV�

���� X��YpOp��p�OD�µWR�VHH�RII¶

X��SK~Up��p�KD�µWR�FRQVLGHU�V�W��VPDOO�DQG�WKHUHIRUH�GHVSLVH�LW¶

X��ZpUp��p�KD�µWR�QXUVH¶

PZ�L�t�QD�µD�SLW�WUDS¶ PZ�L�t�WKH�µEXUURZ¶

PZ�L�t�NKR�µPLUDFOH��WDERR¶ PZ�H�p�UL�µPRRQ��PRQWK¶

QL��SpUp��p�WWH�µJDS��PHVK�RI�D�QHW¶

����

&DQGLGDWHV )DLWKIXOQHVV 1RQILQDOLW\ %3 DUH %DG +' (GJHV

PZHHUL 
 �IDWDO� RN RN

PZ�H�HUL 
 �IDWDO� RN RN

PZH�pUt� RN 
 �IDWDO� RN

Κ PZH�p�UL RN RN 


:H�KDYH�QRWHG�WKDW�LQ�,NRURYHUH��WKH�JHQHUDO�FRQVWUDLQW�3HQXOWV�DUH�%DG�+'�(GJHV

PXVW�EH�GRPLQDWHG�E\�1R�0RQRPRUDLF�+'��VLQFH�+LJK�WRQH�GRXEOHV�RQWR�D�SHQXOW�PRUD

LQ� DQ� H[DPSOH� OLNH� X��OtPp�OD�� 1RWLFH� DOVR� WKDW� ZRUGV� OLNH� X��Ot�PD� RFFXU� IUHHO\�� LQ

YLRODWLRQ� RI� 3HQXOWV� DUH�%DG�+'�(GJHV�� 7KH� H[SODQDWLRQ� IRU� WKLV� LV� FOHDU�� )DLWKIXOQHVV

GRPLQDWHV� 3HQXOWV� DUH� %DG� +'� (GJHV�� UHTXLULQJ� WKDW� WKHUH� EH� D� +'�� 7KH� IDFW� WKDW

1RQILQDOLW\� GRPLQDWHV� 3HQXOWV� DUH� %DG� +'� (GJHV� H[SODLQV� ZK\� X��OtPi�� LV� QRW� DQ

RSWLPDO�RXWFRPH�

:H�FRQFOXGH�WKLV�VHFWLRQ�E\�VKRZLQJ�WKH�FRQVWUDLQW�FRQILJXUDWLRQ�LQ�,NRURYHUH��,Q

WKH� UHPDLQLQJ�VHFWLRQV�RI� WKLV�SDSHU��ZH�ZLOO� IRFXV�RQ� WKH�ZD\V� LQ�ZKLFK�RWKHU�GLDOHFWV

GLYHUJH�IURP�WKLV�V\VWHP�



��

���� ,NRURYHUH�V\VWHP�

)DLWKIXOQHVV��([SUHVV��([SUHVV�+HDG��1RQILQDOLW\��%$/��XQGRPLQDWHG

%LPRUDLF�3HQXOWV�DUH�%DG�+'�(GJHV��GRPLQDWHG�E\�)DLWKIXOQHVV��1RQILQDOLW\

1R�0RQRPRUDLF�+'��GRPLQDWHG�E\�)DLWKIXOQHVV��1RQILQDOLW\��%LPRUDLF�3HQXOWV

DUH�%DG�+'�(GJHV

%$5��GRPLQDWHG�E\�1R�0RQRPRUDLF�+'

3HQXOWV�DUH�%DG�+'�(GJHV��GRPLQDWHG�E\�)DLWKIXOQHVV��1RQILQDOLW\��1R

�0RQRPRUDLF�+'


�+��QRQKHDG���GRPLQDWHG�E\�([SUHVV

���(HUDWL�

7KH�GLDOHFW�VWXGLHG�LQ�WKLV�VHFWLRQ��(HUDWL��LQWURGXFHV�\HW�DQRWKHU�GLPHQVLRQ�LQWR�WKH�VWRU\

RI�(PDNKXZD�GLDOHFW�YDULDWLRQ��:KHQ�ZH�H[DPLQH�WKH�LQILQLWLYH�LQ�(HUDWL��ZH�ILQG�VRPH

LPPHGLDWH�HYLGHQFH� WKDW� LW�PD\�KDYH�H[DFWO\� WKH� VDPH�GLVWULEXWLRQ�RI� VSRQVRUV�RI�+LJK

WRQH� DV� ,NRURYHUH� DQG� PDQ\� RWKHU� (PDNKXZD� YDULHWLHV�� )RU� LQVWDQFH�� VWHPV� ZLWK� RQH

PRUD�RU�WZR�PRUDV�KDYH�WKH�VDPH�WRQH�SDWWHUQ�DV�LQ�,NRURYHUH�ZKHQ�WKH\�DUH�,3�ILQDO��:H

LQGLFDWH�(HUDWL�H[DPSOHV�ZLWK�>(@�DQG�,NRURYHUH�H[DPSOHV�ZLWK�>.@�

���� �y��O\D�>(@���~��O\D�>.@�µWR�HDW¶ �����y��NKZD�>(@���~��NKZD�>.@�µWR�GLH¶

R��Ot�PD�>(@��X��Ot�PD�>.@�µWR�FXOWLYDWH¶���R��WK~�PD�>(@��X��WK~�PD�>.@�µWR�EX\¶

)XUWKHUPRUH�� VWHPV� WKDW� KDYH� WZR� V\OODEOHV� ZKHUH� WKH� ILUVW� RQH� LV� ELPRUDLF� DUH� DOVR

LGHQWLFDO�LQ�WKH�WZR�GLDOHFWV�

���� R��Pi�DOD�>(@��X��Pi�DOD�>.@�µWR�EH�TXLHW¶

R��Ky�ROD�>(@��X��Ky�ROD�>.@�µWR�SUHFHGH¶

$QG�WULV\OODELF�VWHPV�ZLWK�D�ELPRUDLF�ILUVW�V\OODEOH�DUH�DOVR�LGHQWLFDO�

���� R��Pii��Ot�KD�>(@��X��Pii��Ot�KD�>.@�µWR�EH�TXLHW¶

+RZHYHU�� VWHPV�ZLWK� RWKHU�PRUDLF� VWUXFWXUHV� GLIIHU� �DW� OHDVW� VXSHUILFLDOO\�� IURP

,NRURYHUH��)RU�H[DPSOH�

���� R��WKXPr�OD��R��WKXPp�OD«�>(@�µWR�EX\�IRU¶

X��WK~Pp�OD��X��WK~Pp�OD«�>.@

R��KXN��OD��R��KXN~�OD«�>(@�µWR�EUHZ�WUDGLWLRQDO�EHHU¶

X��K~N~�OD��X��K~N~�OD«�>.@

R��OXSk�WWKD��R��OXSi�WWKD«�>(@�µWR�KXQW¶

X��O~Si�WWKD��X��O~Si�WWKD«>.@

R��UXN~��Q~�VD��R��UXN~��Q~Vi�«�>(@�µWR�WXUQ�V�W��DURXQG��RYHU¶

X��U~N~��Q~�[D��X��U~N~��Q~[i�«�>.@



��

)XUWKHUPRUH��HYHQ�WKH�RQH�DQG�WZR�PRUD�VWHPV�FLWHG�LQ������GLYHUJH�IURP�,NRURYHUH�ZKHQ

WKHVH�VWHPV�DUH�SODFHG� LQ� ,3�PHGLDO�SRVLWLRQ�� ,Q� ������ZH�JLYH�PHGLDO�SURQXQFLDWLRQV� LQ

(HUDWL�LQ�FRPSDULVRQ�ZLWK�,NRURYHUH�

���� �R�O\i�«��>(@���~�O\i�«�>.@ �R�NKZi�«�>(@���~�NKZi�«�>.@

R��OLPi�«�>(@��X��OtPi�«�>.@ R��WKXPi�«�>(@��X��WK~Pi�«�>.@

2XU�DQDO\VLV� LV� WKDW� WKH�SDWWHUQ�RI�+LJK�VSRQVRUV� LQ� WKH� LQILQLWLYH� LV� WKH� VDPH� LQ

(HUDWL�DV�LQ�,NRURYHUH�DQG�WKDW�WKH�HVVHQWLDO�GLIIHUHQFH�EHWZHHQ�WKH�WZR�GLDOHFWV�KDV�WR�GR

ZLWK� WKH� SKRQRORJ\� RI� WKH� WRQH�� ,Q� D� QXPEHU� RI� FDVHV� DERYH� �EXW� QRW� DOO���ZH� ILQG� WKH

IROORZLQJ� EDVLF� GLIIHUHQFH�� ZKHUHDV� ,NRURYHUH� SURQRXQFHV� ERWK� WKH� VSRQVRU� DQG� WKH

IROORZLQJ�PRUD�RQ�D�+LJK�WRQH��LQ�(HUDWL�WKH�VSRQVRU�LV�SURQRXQFHG�ZLWKRXW�D�+�WRQH�DQG

RQO\� WKH� QH[W� PRUD� LV� DFWXDOO\� UHDOL]HG� RQ� D� +LJK� WRQH�� ([DPSOHV� UHIOHFWLQJ� WKLV

JHQHUDOL]DWLRQ� LQFOXGH�� �R�O\i�«� LQ� (HUDWL� EXW� �~�O\i�«� LQ� ,NRURYHUH�� R��OLPi�«� LQ

(HUDWL�EXW�X��OtPi�«�LQ�,NRURYHUH��R��WKXPp�OD�LQ�(HUDWL�EXW�X��WK~Pp�OD�LQ�,NRURYHUH�

DQG�R��UXN~��Q~�VD�LQ�(HUDWL�EXW�X��U~N~��Q~�[D�LQ�,NRURYHUH�

2Q�WKH�EDVLV�RI�WKLV�REVHUYDWLRQ��LQ�D�GHULYDWLRQDO�PRGHO�RI�SKRQRORJ\�RQH�PLJKW

EH�WHPSWHG�WR�VLPSO\�FDWHJRUL]H�(HUDWL�DV�D�³WRQH�VKLIWLQJ´�UDWKHU�WKDQ�D�³WRQH�GRXEOLQJ´

ODQJXDJH��7KH�WHUP�³WRQH�VKLIW´�UHIHUV�WR�ODQJXDJHV�ZKHUH�DQ�XQGHUO\LQJ�+�DSSHDUV�QRW�RQ

WKH� PRUD� WKDW� EHDUV� LW�� EXW� UDWKHU� RQ� VRPH� PRUD� WR� WKH� ULJKW�� RIWHQ� WKH� LPPHGLDWHO\

IROORZLQJ�PRUD��)URP� WKH� DQDO\WLFDO�SRLQW�RI�YLHZ�� LW�KDV�QHYHU�EHHQ�REYLRXV� WKDW� WRQH

VKLIWLQJ�DQG�WRQH�GRXEOLQJ�DUH�XOWLPDWHO\�GLIIHUHQW�SKHQRPHQD��VKLIWLQJ�FRXOG�EH�DVVXPHG

WR� LQYROYH� ILUVW� GRXEOLQJ� DQG� WKHQ� WKH� UHPRYDO� RI� WKH� +� WRQH� IURP� WKH� PRUD� WKDW

XQGHUO\LQJ�EHDUV�WKH�+�WRQH��,Q�D�QRQ�GHULYDWLRQDO�PRGHO�VXFK�DV�27��ZKHUH�SKRQRORJLFDO

DFWLRQV� �VKLIWLQJ�� GRXEOLQJ�� DUH� QRW� SDUW� RI� WKH� JUDPPDWLFDO� V\VWHP� EXW� UDWKHU

FRQVHTXHQFHV�RI�WKH�V\VWHP��WKH�RQO\�LVVXH�LV��ZKDW�FRQVWUDLQW�SUHYHQWV�WKH�VSRQVRU�IURP

UHDOL]LQJ�+�WRQH�LQ�(HUDWL�EXW�GRHV�QRW�SUHYHQW�LW�IURP�UHDOL]LQJ�+�WRQH�LQ�,NRURYHUH"

7KH� FRQVWUDLQW� VHW� OLVWHG� LQ� VHFWLRQ� �� DSSURDFKHV� WKH� SUREOHP� RI� WKH� GLIIHUHQFH

EHWZHHQ�WRQH�GRXEOLQJ�DQG�WRQH�VKLIW�DV�IROORZV��%RWK�SKHQRPHQD�LQYROYH�D�YLRODWLRQ�RI

%$5�LQ�WKH�LQWHUHVW�RI�VDWLVI\LQJ�1R�0RQRPRUDLF�+'��,W�LV�LPSRUWDQW�WR�HPSKDVL]H�RQH

SRLQW� KRZHYHU��1R�0RQRPRUDLF�+'� LV� VDWLVILHG� LI� WKH� GRPDLQ� LQFOXGHV�PRUH� WKDQ� RQH

PRUD�� LWV� VDWLVILFDWLRQ� GRHV� QRW� GHSHQG� RQ� KRZ� WKH� PRUDV� LQ� WKH� +'� DUH� DFWXDOO\

SURQRXQFHG��:KHUH�WKH�WZR�SKHQRPHQD�GLIIHU�KDV�WR�GR�ZLWK�WKH�UHDOL]DWLRQ�RI�WRQH�LQ�WKH

GRPDLQ��,V�+�WRQH�UHDOL]HG�WKURXJKRXW�WKH�GRPDLQ��RU�LV�LW�RQO\�UHDOL]HG�DW�WKH�ULJKW�HGJH

RI�WKH�GRPDLQ"

7KH�XQLYHUVDO�FRQVWUDLQW�([SUHVV�LV�VDWLVILHG�ZKHQ�DOO�WKH��WRQH�EHDULQJ��HOHPHQWV

RI�WKH�GRPDLQ�UHDOL]H�WKH�IHDWXUH�+LJK�WRQH��$�VHFRQG�XQLYHUVDO�FRQVWUDLQW��
�+��QRQKHDG�

DSSHDOV�WR�WKH�LGHD�WKDW�WRQDO�GRPDLQV�DUH�KHDGHG�DQG�WKDW�LQ��PRVW��%DQWX�ODQJXDJHV�WKH\

DUH�ULJKW�KHDGHG��7KH�FRQVWUDLQW�VD\V�WKDW�QRQ�KHDGV�VKRXOG�QRW�EH�+�WRQHG��,Q�D�GRXEOLQJ

ODQJXDJH�OLNH�,NRURYHUH��([SUHVV�GRPLQDWHV�
�+��QRQKHDG��� ,Q�D�VKLIWLQJ�ODQJXDJH��
�+�

QRQKHDG��GRPLQDWHV�([SUHVV�

2Q� WKH� EDVLV� RI� WKH� H[DPSOHV� �R�O\i�«�� R��OLPi�«�� R��WKXPp�OD�� DQG

R��UXN~��Q~�VD��LW�LV�FOHDU�WKDW�LQ�(HUDWL��
�+��QRQKHDG��GRPLQDWHV�([SUHVV��,W�LV�EHWWHU�WR

QRW�SURQRXQFH�D�QRQKHDG�RQ�D�+�WRQH�WKDQ�LW�LV�WR�VDWLVI\�([SUHVV��+DYLQJ�HVWDEOLVKHG�D

FULWLFDO�GLIIHUHQFH�EHWZHHQ�(HUDWL�DQG�,NRURYHUH��OHW�XV�WXUQ�WR�WKH�H[DPSOHV�ZKHUH�VXUIDFH

IRUPV�DUH�VLPLODU��5HFDOO�WKH�,3�ILQDO�IRUP�RI�PRQRPRUDLF�DQG�ELPRUDLF�VWHPV�



��

���� �y��NKZD�µWR�GLH¶ �y��ZD�µWR�FRPH¶ �y��Q\D�µWR�GHIHFDWH¶

R��Yi�KD�µWR�JLYH¶ R��Ot�PD�µWR�FXOWLYDWH¶ R��SZp�VD�µWR�EUHDN¶

7KHVH�H[DPSOHV�VKRZ�WKDW�LQ�(HUDWL��1RQILQDOLW\�GRPLQDWHV�1R�0RQRPRUDLF�+'��MXVW�DV

LQ�,NRURYHUH�

$OVR�UHFDOO�WKH�,3�ILQDO�IRUP�RI�D�WULPRUDLF�VWHP�ZLWK�D�ELPRUDLF�SHQXOW�V\OODEOH�

���� R��Pi�DOD�µWR�EH�TXLHW¶ R��Zt�LKD�µWR�EULQJ¶

R��Ky�ROD�µWR�JR�LQ�IURQW¶ R��Wp�HVD�µWR�FDUU\¶

7KHVH� H[DPSOHV� LQGLFDWH� WKDW� %LPRUDLF� 3HQXOWV� DUH� %DG� (GJHV� GRPLQDWHV� 1R

0RQRPRUDLF� +'� LQ� (HUDWL� MXVW� DV� LQ� ,NRURYHUH�� +RZHYHU�� ZKHQ� ZH� H[DPLQH� WKH

,3�PHGLDO�IRUP�RI�WKHVH�YHUEV�ZH�QRWLFH�D�QHZ�SUREOHP�

���� R��Pii�OD«�>(@��X��Pii�OD«�>.@ R��Kyy�OD�>(@��X��Kyy�OD«�>.@

R��Wpp�VD« R��Ztt�KD«

:KDW�ZH� VHH� LV� WKDW� ERWK�PRUDV� RI� WKH� SHQXOW� V\OODEOH� DUH�+�WRQHG� LQ� (HUDWL� MXVW� DV� LQ

,NRURYHUH��7KLV�DSSHDUV�WS�FRQWUDGLFW�WKH�DQDO\VLV�ZKHUHE\�WKH�FRQVWUDLQW�
�+��QRQKHDG�

GRPLQDWHV�([SUHVV��:H�GR�QRW�JHW�WKH�SURQXQFLDWLRQ�
R��PDi�OD«�DV�H[SHFWHG�

2QH�PLJKW�WU\�WR�ILQHVVH�WKLV�FODVV�RI�H[DPSOHV�E\�UHJDUGLQJ�WKH�HQWLUH�V\OODEOH�DW

WKH� ULJKW� HGJH� RI� D�+'� DV� WKH� KHDG�� %XW� VLQFH� WKHUH� LV� VR� OLWWOH� GLUHFW� HYLGHQFH� IRU� WKH

QRWLRQ� KHDG� LQ� WKH� SUHVHQW� FRQWH[W�� ZH� SUHIHU� WR� QRW� ORRN� IRU� PRUH� RU� OHVV� DUELWUDU\

VROXWLRQV� WR� SUREOHPV�� :H� DUH� JRLQJ� WR� VXJJHVW� D� GLIIHUHQW� LQWHUSUHWDWLRQ�� RQH� ZKLFK

VHHPV� WR� EH� VXSSRUWHG� LQ� D� YDULHW\� RI�ZD\V� LQ�%DQWX� WRQRORJ\��:H�SURSRVH� WKDW� LV� WKH

XQLYHUVDO�SULQFLSOH��1R�5LVH��ZKLFK�LV�DW�ZRUN��1R�5LVH�EDUV�V\OODEOHV�ZLWK�ULVLQJ�WRQHV�

7KHUH�DUH�YDULRXV�LQ�H[DPSOHV�LQ�WKH�OLWHUDWXUH�ZKLFK�LQGLFDWH�WKDW�FRQWRXU�WRQHV�LQ

JHQHUDO�DQG�ULVLQJ�WRQHV�LQ�SDUWLFXODU�DUH�PDUNHG�FRQILJXUDWLRQV�WKDW�WHQG�WR�EH�DYRLGHG�

,Q�VRPH�ODQJXDJHV��1R�5LVH�YLRODWLRQV�DUH�DYRLGHG�E\�PDNLQJ�D�SRWHQWLDOO\�5LVLQJ�WRQHG

V\OODEOH� OHYHO�+�� ,Q�RWKHU� ODQJXDJHV��5LVLQJ� WRQHV� DUH� DYRLGHG� E\� UHPRYLQJ� WKH�+� WRQH

IURP�WKH�VHFRQG�PRUD�

$VVXPLQJ�WKHQ�WKH�H[LVWHQFH�RI�1R�5LVH�LQ�WKH�FRQVWUDLQW�VHW��WKH�GDWD�LQ������FDQ

EH� H[SODLQHG� E\� UDQNLQJ�1R� 5LVH� DERYH� 
�+�� QRQKHDG��� $V� D� UHVXOW� RI� WKLV� UDQNLQJ�� D

5LVLQJ�WRQH�ZLOO�EH�DYRLGHG�HYHQ�LI�WR�GR�VR�YLRODWHV�
�+��QRQKHDG���:H�VKRXOG�QRWH��RI

FRXUVH�� WKDW� WKHUH� DUH� RWKHU� SRVVLEOH�ZD\V� RI� DYRLGLQJ� D�1R�5LVH� YLRODWLRQ� WKDQ� OHWWLQJ

ERWK�PRUDV�LQ�WKH�+'�EH�SURQRXQFHG�+��)RU�RQH�WKLQJ��LI�QR�GRPDLQ�LV�IRUPHG�DW�DOO��WKHQ

WKHUH� FDQ� EH� QR� +� WRQH� DQG� WKHUHIRUH� QR� ULVLQJ� WRQH�� :H� DVVXPH� WKDW� )DLWKIXOQHVV

GRPLQDWHV�1R�5LVH� DQG� WKHUHIRUH� WKDW� RSWLRQ� LV� QRW� DYDLODEOH�� $OVR�� 1R� 5LVH� FRXOG� EH

DYRLGHG� E\� KDYLQJ� QHLWKHU� PRUD� SURQRXQFHG� RQ� D� +� WRQH�� 
X��PDD�OD���� 7KLV� YLRODWHV

QHLWKHU�1R�5LVH�QRU�
�+��QRQKHDG���LW�RQO\�YLRODWHV�([SUHVV��,QGHHG��VLQFH�LQ�RXU�DQDO\VLV

([SUHVV� LV� WKH� ORZHVW� UDQNHG� FRQVWUDLQW�� LW� PLJKW� DSSHDU� WKDW� 
X��PDD�OD«� VKRXOG� EH

RSWLPDO� UDWKHU� WKDQ� WKH� FRUUHFW� X��Pii�OD«�6R� KRZ� GR� ZH� H[SODLQ� WKH� VXSHULRULW\� RI

X��Pii�OD«"� 7KH� FRQVWUDLQW� VHW� LQ� VHFWLRQ� �� DFWXDOO\� UHJDUGV� ([SUHVV� DV� D� IDPLO\� RI

FRQVWUDLQWV��2QH�PHPEHU� RI� WKLV� IDPLO\� UHTXLUHV� WKH�KHDG� RI� WKH� GRPDLQ� WR� EH�+�� 7KH

RWKHU�UHTXLUHV�HYHU\�HOHPHQW�WR�EH�+��7KH�LQFRUUHFW�IRUP�
X��PDD�OD�VKRZV�WKDW�([SUHVV
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+HDG� LV� DQ� XQGRPLQDWHG� FRQVWUDLQW� LQ�(HUDWL��$V� VXFK�� LW� JXDUDQWHHV� WKDW� D�5LVLQJ� WRQH

PD\�QRW�EH�DYRLGHG�E\�VLPSO\�QRW�H[SUHVVLQJ�+�RQ�DQ\�PRUD�LQ�WKH�GRPDLQ�

7KHUH�DUH�ULVLQJ�WRQHV�LQ�(HUDWL��)RU�LQVWDQFH��ZKHQ�D�YHUE�VWHP�LV�YRZHO�LQLWLDO�

WKH�LQILQLWLYH�SUHIL[�R�JOLGHV�WR�Z�DQG�FRPSHQVDWRULO\�OHQJWKHQV�WKH�IROORZLQJ�YRZHO��$V�D

FRQVHTXHQFH��ZH�JHW�IRUPV�OLNH�WKRVH�LQ������

����� Z�D�i�WWD�µWR�EHDW¶��Z�D�i�ZD�µWR�GR�ZLWFKFUDIW¶��Z�R�y�WKD�µWR�OLH¶

Z�X�~�KD�µWR�FXW�GRZQ�D�WUHH¶��Z�R�y�SD�µWR�EHDW¶��Z�H�p�WWD�µWR�JR¶

7KH�ILUVW�VWHP�PRUD�VSRQVRUV�D�+�WRQH��,Q�RUGHU�WR�DYRLG�D�ULVLQJ�WRQH�LQ�WKHVH�FDVHV��ZH

FDQQRW�IDLO�WR�KDYH�D�+'�JLYHQ�WKH�XQGRPLQDWHG�QDWXUH�RI�)DLWKIXOQHVV��:H�DOVR�FDQQRW

KDYH�DQ�RXWSXW� OLNH�
Z�D�DWWi��� VLQFH� WKH�XQGRPLQDWHG� FRQVWUDLQW�1RQILQDOLW\�SUHFOXGHV

WKLV�SRVVLELOLW\��:H�FDQQRW�DYRLG�YLRODWLQJ�1R�5LVH�E\�DQ�RXWSXW�OLNH�
�Z�ii�WWD�EHFDXVH

%$/�LV�XQGRPLQDWHG���:H�FDQQRW�DYRLG�D�ULVLQJ�WRQH�E\�QRW�SURQRXQFLQJ�WKH�+LJK�WRQH

GXH�WR�WKH�XQGRPLQDWHG�QDWXUH�RI�([SUHVV�+HDG��7KHUH�LV�QR�RSWLRQ��WKHQ��EXW� WR�KDYH�D

VXUIDFH�ULVLQJ�WRQH�

:H�KDYH�QRZ�H[SODLQHG�RQH�HQYLURQPHQW�LQ�ZKLFK�
�+��QRQKHDG��LV�FRXQWHUDFWHG

LQ�(HUDWL��7KHUH�LV�DQRWKHU�HQYLURQPHQW�DV�ZHOO��/RRN�DW�VWHPV�ZLWK�IRXU�PRUDV�RU�PRUH�LQ

ERWK�,3�ILQDO�DQG�,3�PHGLDO�SRVLWLRQ��:H�DJDLQ�FLWH�,NRURYHUH�IRUPV�IRU�FRPSDULVRQ�

���� R��UXN~��Q~�VD�>(@��X��U~N~��Q~�[D�>.@�µWR�WXUQ�V�W��DURXQG¶

R��UXN~��Q~Vi�«�>(@��X��U~N~��Q~[i�«�>.@

R��WKHUp��Np�OD�>(@��X��WKpUp��Np�OD�>.@�µWR�FXW��H�J��D�ERDUG�¶

R��WKHUp��NpOi�«�>(@��X��WKpUp��NpOi�«�>.@

R��NKRPi��iOv�KD�>(@��X��NKyPi��iOt�KD�>.@�µWR�VWUHQJWKHQ¶

R��NKRPi��iOt�KD«�>(@��X��NKyPi��iOt�KD«�>.@

R��KRNy��OyVr�UD�>(@��X��KyNy��Oy[p�UD�>.@�µWR�UHWXUQ�V�W��WR¶

R��KRNy��OyVp�UD«�>(@��X��KyNy��Oy[p�UD«�>.@

R��KRNy��OyVp�UDQD�>(@��X��KyNy��Oy[p�UDQD�>.@�µWR�UHWXUQ�V�W��WR�HDFK�RWKHU¶

R��KRNy��OyVp�UDQD«�>(@��X��KyNy��Oy[p�UDQD«�>.@

,Q� DOO�RI� WKHVH�H[DPSOHV�� WKHUH� LV� D�GLIIHUHQFH�EHWZHHQ�(HUDWL� DQG� ,NRURYHUH� LQ� WKH� ILUVW

+LJK� 'RPDLQ� VLQFH� (HUDWL� SURQRXQFHV� WKH� VSRQVRU� RQ� D� ORZ� WRQH�� ZKLOH� ,NRURYHUH

SURQRXQFHV�LW�RQ�D�+�WRQH��7KLV�GLIIHUHQFH�LV�RI�FRXUVH�MXVW�WKH�GLIIHUHQFH�LQ�WKH�UDQNLQJ

RI� ([SUHVV� DQG� 
�+�� QRQKHDG��� 1RZ� LQ� WKH� ,3�ILQDO� IRUPV� OLNH� R��UXN~��Q~�VD� DQG

R��WKHUp��Np�OD�� ZH� GR� QRW� H[SHFW� WKHUH� WR� EH� DQ\� GLIIHUHQFH� LQ� WKH� VHFRQG�+'� LQ� WKH

ZRUG��1RQILQDOLW\�ZLOO�UHVWULFW�WKH�+'�WR�D�VLQJOH�PRUD��6LQFH�WKH�+'�FRQVLVWV�RI�D�VLQJOH

PRUD�� WKDW�PRUD�LV� WKH�KHDG�RI� WKH�+'�DQG�ZLOO�EH�UHDOL]HG�RQ�D�+�WRQH�GXH� WR�([SUHVV

+HDG��+RZHYHU��ZKHQ�WKHVH�LWHPV�DUH�LQ�,3�PHGLDO�SRVLWLRQ��ZH�H[SHFW�WKH�+'�WR�H[SDQG

WR� LQFOXGH� WKH� ILQDO�PRUD��&RQVHTXHQWO\��ZH� H[SHFW� 
�+�� QRQKHDG�� LQ� (HUDWL� WR� \LHOG� D

SURQXQFLDWLRQ�OLNH�
R��WKHUp��NHOi�«�%XW�WKLV�GRHV�QRW�KDSSHQ��7KHUH�LV�QR�GLIIHUHQFH�LQ

SURQXQFLDWLRQ� EHWZHHQ� (HUDWL� DQG� ,NRURYHUH� LQ� WHUPV� RI� WKH� VHFRQG� +'�� �7KLV� LV� QRW
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HQWLUHO\�WUXH��DV�WKH�H[DPSOH�R��KRNy��OyVr�UD�>(@��X��KyNy��Oy[p�UD�>.@�VKRZV��:H�VKDOO

WDNH�XS�WKH�IDOOLQJ�WRQH�RQ�VKRUW�YRZHOV�LQ�(HUDWL�LPPHGLDWHO\�EHORZ��

7KH� H[SODQDWLRQ� IRU� WKH� LQDSSURSULDWHQHVV� RI� 
R��WKHUp��NHOi�«� LV� SURYLGHG� E\

WKH� FRQVWUDLQW� 3ODWHDX�� 7KLV� FRQVWUDLQW� VD\V� WKDW� WKH� SKRQHWLF� VHTXHQFH� +�+� LV� WR� EH

DYRLGHG�� ,Q� GHULYDWLRQDO� DSSURDFKHV� WR� SKRQRORJ\�� WKLV� VRUW� RI� SKHQRPHQRQ� KDV

VRPHWLPHV�EHHQ�UHIHUUHG�WR�DV�EULGJLQJ��,W�SOD\V�D�FUXFLDO�UROH�LQ�DFFRXQWLQJ�IRU�D�QXPEHU

RI�YHU\�FRPSOH[�IDFWV�LQ�&DVVLPMHH¶V��������DQDO\VLV�RI�WKH�1JXQL�ODQJXDJH��,VL[KRVD��,I

ZH�DFFHSW� WKH� H[LVWHQFH�RI�3ODWHDX�� WKHQ� WKH�GDWD�XQGHU� FRQVLGHUDWLRQ�FDQ�EH�DFFRXQWHG

IRU� E\� UDQNLQJ� 3ODWHDX� DERYH� 
�+�� QRQKHDG��� ,Q� RWKHU�ZRUGV�� LI� LW� LV� D� FKRLFH� EHWZHHQ

HQGLQJ� XS�ZLWK� D�+�+� VHTXHQFH� RU�ZLWK� D� QRQKHDG� SURQRXQFHG�+�� WKHQ� LW� LV� EHWWHU� WR

PDNH�WKH�ODWWHU�FKRLFH�

:H�KDYH�VHHQ�WKDW�3ODWHDX�PXVW�GRPLQDWH�
�+��QRQKHDGV��LQ�(HUDWL��'R�ZH�NQRZ

DQ\WKLQJ�HOVH� DERXW� LWV� UDQNLQJ� LQ�(HUDWL� �DQG� LQGHHG� LQ� ,NRURYHUH�DV�ZHOO�"�:H�FDQQRW

DYRLG� D� YLRODWLRQ� RI� 3ODWHDX� E\� IDLOLQJ� WR� LQFOXGH� D� VSRQVRU� LQ� D� +'� �DQG� WKHUHE\

JXDUDQWHHLQJ�WKDW�WKHUH�LV�QR�+�WRQH�WR�FRQWULEXWH�WR�D�+�+�VHTXHQFH���)DLWKIXOQHVV�PXVW

GRPLQDWH�3ODWHDX��:H�DOVR�FDQQRW�DYRLG�D�3ODWHDX�YLRODWLRQ�E\�QRW�UHDOL]LQJ�WKH�KHDG�RI

WKH� GRPDLQ� RQ� D� +� WRQH� �DJDLQ�� WKHUHE\� DYRLGLQJ� WKDW� PRUD� EHLQJ� LQYROYHG� LQ� D� +�+

VHTXHQFH���7KXV�([SUHVV�+HDG�PXVW�GRPLQDWH�3ODWHDX�

+LJK�WRQH�GRXEOLQJ�LWVHOI�UHPRYHV�SRVVLEOH�YLRODWLRQV�RI�3ODWHDX��)RU�H[DPSOH��LQ

LQILQLWLYHV�� ZKHUH� WKHUH� LV� D�+�VSRQVRU� RQ� WKH� ILUVW� DQG� WKH� WKLUG�PRUDV� RI� ORQJ� VWHPV�

GRXEOLQJ�ZLOO�DYRLG�D�+�+�VHTXHQFH��+RZHYHU��LW�LV�DOVR�LPSRUWDQW�WR�QRWH�WKDW�GRXEOLQJ

PD\�FUHDWH�YLRODWLRQV�RI�3ODWHDX�±�YLRODWLRQV�WKDW�UHPDLQ�LQ�WKH�RSWLPDO�RXWSXW�

)RU� H[DPSOH�� WKHUH� LV� D� FRPSOH[LW\� LQ� WKH� LQILQLWLYH� WRQH� WKDW� ZH� KDYH� QRW

PHQWLRQHG��:H�KDYH�VDLG�WKDW�WKHVH�GLDOHFWV�KDYH�D�9��9��SDWWHUQ�RI�+�WRQH�DVVLJQPHQW

LQ�WKH�LQILQLWLYH��7KH�SLFWXUH�JHWV�VOLJKWO\�PRUH�FRPSOLFDWHG�ZKHQ�WKHUH�LV�DQ�REMHFW�SUHIL[

SUHVHQW��7KH�REMHFW�SUHIL[�EHKDYHV�DV�WKRXJK�LW�LV�SDUW�RI�WKH�YHUE�VWHP�DQG�WKXV��E\�YLUWXH

RI� EHLQJ�9��� VSRQVRUV� D�+�WRQH�� 6LPLODU� NLQGV� RI� EHKDYLRU� KDYH� OHG� %DQWX� VFKRODUV� WR

UHFRJQL]H�D�VR�FDOOHG�PDFURVWHP�WKDW�LQFOXGHV�WKH�REMHFW�SUHIL[�DQG�WKH�YHUE�VWHP�SURSHU�

9��WKXV�UHIHUV�WR�WKH�PDFURVWHP��+RZHYHU��WKH�WKLUG�VWHP�PRUD�FRQWLQXHV�WR�EH�FDOFXODWHG

ZLWKRXW�FRXQWLQJ�WKH�REMHFW�SUHIL[��7KXV�9��UHIHUV�QRW�WR�WKH�PDFURVWHP��EXW�WR�WKH�VWHP

SURSHU� 6RPH�H[DPSOHV�IURP�,NRURYHUH�

���� X��Nt�Yi�KD�µWR�JLYH�PH¶ X��Nt�Ky�R[D�µWR�PLVWUHDW�PH¶

X��Nt�Op�HOD�µWR�WHOO�PH¶ X��Nt�Yp�OH�p�OD�µWR�VHH�PH�RII¶

X��Nt�Pi�D�Ot�KD�µWR�PDNH�PH�TXLHW¶ X��Nt�U~�NX�Q~�[D�µWR�WXUQ�PH�RYHU¶

7KH� SDWWHUQ� RI� WRQH� DVVLJQPHQW� LV� WKXV� RQH� WKDW�� LQ� WHUPV� RI� WKH� PDFURVWHP�� KDV� D

+�VSRQVRU�RI�WKH�ILUVW�DQG�WKH�IRXUWK�PRUD��7KH�GRXEOLQJ�RI�WKH�9��+LJK�ORFDWHV�D�VXUIDFH

+� WRQH� RQ� WKH� VHFRQG�PRUD�� WKHUHE\� FUHDWLQJ� D�+�+� VHTXHQFH��$QG� WKLV� LV� LQ� IDFW� WKH

FRUUHFW� SURQXQFLDWLRQ�� :H� ILQG� X��Nt�Pi�D�Ot�KD� DQG� QRW� 
X��Nt�Pii��Ot�KD� �ZKHUH� D

3ODWHDX� YLRODWLRQ� LV� DYRLGHG� E\� H[WHQGLQJ� WKH� ILUVW� +'��� 7KH� VDPH� EDVLF� IDFWV� KROG� LQ

(HUDWL� DV� ZHOO�� WKRXJK� WKH� SURQXQFLDWLRQ� ZRXOG� UHIOHFW� WKH� HIIHFWV� RI� 
�+�� QRQKHDGV��

R��NL�Pi�D�Ot�KD�

7KHUH� DUH� WKUHH� SRVVLEOH� DFFRXQWV� RI� WKLV� IDFW� DERXW� ,NRURYHUH� DQG� (HUDWL�� 2QH

SRVVLELOLW\�LV�WKDW�WKHUH�LV�D�FRQVWUDLQW�RQ�WKH�PD[LPDO�VL]H�RI�D�+'��QDPHO\��WKDW�D�+'�LV

PD[LPDOO\�ELQDU\� �WZR�PRUDV���&DOO� WKLV�%LQDULW\��:H�GLG�QRW� LQFOXGH�VXFK� D�FRQVWUDLQW
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DPRQJ� WKH� XQLYHUVDO� FRQVWUDLQWV� LQ� VHFWLRQ� ��� +RZHYHU�� LW� UHSUHVHQWV� DQ� H[WUHPHO\

SODXVLEOH�FRQVWUDLQW��HLWKHU�DV�DQ�DOWHUQDWLYH�WR�1R�0RQRPRUDLF�+'�RU�LQ�DGGLWLRQ�WR�LW���,I

%LQDULW\�LV�DQ�XQGRPLQDWHG�FRQVWUDLQW��WKHQ�LW�ZRXOG�QRW�EH�YLDEOH�WR�H[WHQG�WKH�ILUVW�+'

LQ�R��NL�Pi�D�Ot�KD��2I�FRXUVH��RQH�ZRXOG�DOVR�KDYH�WR�PDNH�FHUWDLQ�WKDW�WKH�VHFRQG�+'

FRXOG�QRW�H[WHQG�OHIWZDUGV��%XW�WKH�XQGRPLQDWHG�%$/�DFFRXQWV�IRU�WKLV�IDFW�

$�VHFRQG�DQDO\VLV�ZRXOG�DFFRXQW�IRU�X��Nt�Pi�D�Ot�KD�E\�UDQNLQJ�3ODWHDX�EHORZ

%$5� LQ� ,NRURYHUH� DQG�(HUDWL�� ,Q�RWKHU�ZRUGV��ZH� FDQ� VLPSO\� VD\� WKDW�3ODWHDX�GRHV�QRW

KDYH�D�VXIILFLHQW�UDQNLQJ�WR�GULYH�D�YLRODWLRQ�RI�%$5�

$� WKLUG�DQDO\VLV�JRHV�DV� IROORZV��7KHUH� LV� FRQVLGHUDEOH� HYLGHQFH� IRU� D�XQLYHUVDO

FRQVWUDLQW� 1R� $GMDFHQW� (GJHV� �WKLV� FRQVWUDLQW� LV� URXJKO\� HTXLYDOHQW� WR� WKH� 2EOLJDWRU\

&RQWRXU�3ULQFLSOH�RI�DXWRVHJPHQWDO�SKRQRORJ\���1R�$GMDFHQW�(GJHV�EDQV�+LJK�'RPDLQV

IURP�DEXWWLQJ�RQH�DQRWKHU��,NRURYHUH�DQG�(VDDND�FOHDUO\�YLRODWH�WKLV�FRQVWUDLQW�LQ�RUGHU�WR

VDWLVI\�1R�0RQRPRUDLF�+'��%XW�VXSSRVH�WKDW�ZKLOH�1R�0RQRPRUDLF�+'�GRPLQDWHV�1R

$GMDFHQW�(GJHV��1R�$GMDFHQW�(GJHV�GRPLQDWHV�3ODWHDX��*LYHQ�WKLV�VFHQDULR��3ODWHDX�ZLOO

QRW�EH�DEOH� WR� IRUFH�DQ� H[SDQVLRQ�RI� WKH�+'¶V� LQ� ����� VLQFH� WR�GR� VR�ZRXOG� UHVXOW� LQ� D

YLRODWLRQ�RI�1R�$GMDFHQW�(GJHV��8QGHU�WKLV�VFHQDULR��WKH�UDQNLQJ�RI�3ODWHDX�ZLWK�UHVSHFW

WR�%$5�LV�LQGHWHUPLQDWH��:H�VKDOO�UHWXUQ�ODWHU�WR�WKH�FKRLFH�DPRQJ�WKHVH�DOWHUQDWLYHV�

:H�KDYH�QRZ�DOPRVW�ILQLVKHG�RXU�DFFRXQW�RI� WKH�SXUHO\�SKRQRORJLFDO�DVSHFWV�RI

(HUDWL� WRQH�� 7KH� ODVW� SRLQW� UHTXLULQJ� GLVFXVVLRQ� LV� WKH� IDOOLQJ� WRQH� WKDW� ZH� KDYH

RFFDVLRQDOO\�VHHQ�LQ�,3�ILQDO�IRUPV��:H�UHSHDW�WKH�UHOHYDQW�PDWHULDO�KHUH�

���� R��WKXPr�OD��EXW��R��WKXPp�OD«�µWR�EX\�IRU¶

R��KRNy��OyVr�UD��EXW��R��KRNy��OyVp�UD«�µWR�UHWXUQ�V�W��WR¶�

7KH�PHGLDO�IRUPV�SUHVHQW�QR�SUREOHP��WKH\�VLPSO\�UHIOHFW�WKH�IDFW�WKDW�(HUDWL�UDQNV�
�+�

QRQKHDG��DERYH�([SUHVV��7KH�,3�ILQDO�IRUPV�VKRZ�DQ�DGGLWLRQDO�GLIIHUHQFH��DOWKRXJK�WKH

SHQXOW�V\OODEOH�LV�PRQRPRUDLF��LW�KDV�D�FOHDU�IDOOLQJ�SLWFK��:KDW�LV�WKH�GLVWULEXWLRQ�RI�WKLV

IDOOLQJ�SLWFK"�'R�DOO� ,3�SHQXOW�KHDGV�GLVSOD\� WKLV� IDOO"�1R��7KHUH� LV�QR�IDOO� LQ�H[DPSOHV

OLNH�R��Ot�PD��R��WK~�PD��R��UXN~��Q~�VD��7KH�IDOO�RFFXUV�RQO\�ZKHQ�WKH�KHDG�RI�WKH�+'

LV�SHQXOW�LQ�WKH�,3�DQG�PRUHRYHU�LV�WKH�VHFRQG�HOHPHQW�LQ�WKH�+'��L�H��QRW�WKH�VSRQVRU��

:H�ZRXOG� OLNH� WR� VXJJHVW� WKDW� LQ� HVVHQFH� WKH� SKHQRPHQRQ� REVHUYHG� KHUH� LV� DQ

DWWHPSW�WR�VDWLVI\�WKH�FRQVWUDLQW�3HQXOWV�DUH�%DG�+'�(GJHV��,Q�RUGHU�WR�DYRLG�DOLJQLQJ�WKH

ULJKW� HGJH� RI� D�+'�ZLWK� WKH� ULJKW� HGJH� RI� D� SHQXOW� V\OODEOH�� RQH� VROXWLRQ�ZRXOG� EH� WR

DYRLG�WKH�SHQXOW�FRPSOHWHO\��$�VHFRQG�ZD\�WR�DYRLG�D�YLRODWLRQ�ZRXOG�EH�WR�IDLO�WR�DOLJQ

WKH�+'�FULVSO\�ZLWK�WKH�V\OODEOH�HGJH��7KLV�VROXWLRQ�DVVXPHV� WKDW�ZKLOH� WKHUH�PD\�EH�D

JHQHUDO�SUHIHUHQFH�WR�DOLJQ�+'�HGJHV�DQG�V\OODEOH��PRUH�SUHFLVHO\��PRUD��HGJHV�FULVSO\�

VXFK�D�FRQVWUDLQW��OLNH�RWKHU�27�FRQVWUDLQWV��LV�YLRODEOH��:H�GR�QRW�GHYHORS�KHUH�D�IRUPDO

DFFRXQW�RI�WKLV�QRWLRQ�

7KH� DQDO\VLV�� WKHQ�� JRHV� DV� IROORZV�� 1R� 0RQRPRUDLF� +'� RXWUDQNV� &ULVS� +'

(GJHV��,Q�RWKHU�ZRUGV��D�PRQRPRUDLF�+'�ZLOO�EH�DYRLGHG�HYHQ�LI�WKH�RQO\�ZD\�LW�FDQ�EH

DYRLGHG�LV�E\�QRQFULVSO\�DOLJQLQJ�ZLWK�WKH�SHQXOW�HGJH��3HQXOWV�DUH�%DG�+'�(GJHV�DOVR

RXWUDQNV�&ULVS�+'�(GJHV��,Q�RWKHU�ZRUGV��D�YLRODWLRQ�RI�WKH�IRUPHU�ZLOO�EH�DYRLGHG�HYHQ

LI�WR�GR�VR�UHTXLUHV�D�QRQ�FULVS�DOLJQPHQW��1R�FULWLFDO�UDQNLQJ�EHWZHHQ�1R�0RQRPRUDLF

+'�DQG�3HQXOWV�DUH�%DG�+'�(GJHV�H[LVWV�
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7KH� IROORZLQJ� WDEOHDX� LOOXVWUDWHV�� )RU� FRQYHQLHQFH�� ZH� ZLOO� XVH� D� UDLVHG� YRZHO

V\PERO�WR�UHSUHVHQW�D�KDOI�PRUD��DVVXPLQJ�WZR�SKRQRORJLFDO�FKRLFHV��DOLJQPHQW�ZLWK�WKH

ILUVW�KDOI�RI�WKH�PRUD��DQG�DOLJQPHQW�ZLWK�WKH�IXOO�PRUD��
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&DQGLGDWHV 1R 0RQRPRUDLF +' 3HQXOWV DUH %DG +'

(GJHV
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27� UHFRJQL]HV� WKDW� JUDGLHQW�� QRQGLVFUHWH� SKHQRPHQD� DUH� SDUW� DQG� SDUFHO� RI

SKRQRORJ\��8S�XQWLO�WKLV�MXQFWXUH��WKH\�KDYH�QRW�EHHQ�LQFRUSRUDWHG�LQ�DQ\�V\VWHPDWLF�ZD\

LQWR�DFFRXQWV�RI�WRQH��,I��KRZHYHU��IDOOLQJ�WRQHV�DUH�WR�EH�XQGHUVWRRG�DV�D�VHTXHQFH�RI�+

DQG� WRQHOHVV� �RU� /RZ�� RQ� D� VLQJOH� WRQH�EHDULQJ� XQLW�� DQG� LI� PRQRPRUDLF� YRZHOV� FDQ

GLVSOD\� IDOOLQJ� WRQH�� WKHQ� WKHUH� LV� FRQVLGHUDEOH� UHDVRQ� IRU�2SWLPDO�'RPDLQV� 7KHRU\� WR

UHFRJQL]H�WKDW�WKHUH�PD\�EH�PLVDOLJQPHQW�EHWZHHQ�D�GRPDLQ�DQG�D�PRUD��,Q�DQ\�FDVH��ZH

EHOLHYH�ZH�DUH�MXVWLILHG�LQ�VHHLQJ�WKH�VKRUW�IDOOLQJ�WRQH�RI�(HUDWL�DV�EHLQJ�D�UHVSRQVH�WR�WKH

FRQVWUDLQW�3HQXOWV�DUH�%DG�+'�(GJHV�

1RZ�� ZH� PXVW� H[SODLQ� ZK\� DOO� ,3�SHQXOWV� GR� QRW� YLRODWH� &ULVS� +'� (GJHV�

6SHFLILFDOO\�� ZK\� LV� R��WK~�PD� SUHIHUUHG� WR� 
R��WK
~
�
X
PD"� 7KLV� VHHPV� WR� EH� VLPSO\� D

FRQVHTXHQFH� RI� WKH� XQGRPLQDWHG� )DLWKIXOQHVV� FRQVWUDLQW�� ZKLFK� GHPDQGV� WKDW� WKH

VSRQVRULQJ�PRUD�EH�LQVLGH�LWV�+'��,I�)DLWKIXOQHVV�LV�PRUH�LPSRUWDQW�WKDQ�3HQXOWV�DUH�%DG

+'�(GJHV��WKHQ�D�IXOO\�IDLWKIXO�RXWSXW�LV�UHTXLUHG�

2QH� ODVW�SRLQW��:H�KDYH�H[SODLQHG�H[DPSOHV� VXFK� DV�X��Pi�DOD� LQ� ,NRURYHUH� DV

EHLQJ� WKH� FRQVHTXHQFH� RI� %LPRUDLF� 3HQXOWV� DUH� %DG� +'� (GJHV� GRPLQDWLQJ� 1R

0RQRPRUDLF�+'��:H�SURSRVH�WR�UHWDLQ�WKLV�UDQNLQJ�LQ�(HUDWL�DV�ZHOO��,Q�RWKHU�ZRUGV��ZH

UDQN� WKH� %LPRUDLF� 3HQXOWV� DUH� %DG� +'� (GJHV� DERYH� 1R� 0RQRPRUDLF� +'� DQG� 1R

0RQRPRUDLF�+'�DERYH�WKH�JHQHUDO�3HQXOWV�DUH�%DG�+'�(GJHV��2QH�ZRXOG�QRW�QHHG�WKLV

GLIIHUHQFH�LQ�UDQNLQJ�LI�RQH�ZDQWHG�WR�FODLP�WKDW�WKH�SURSHU�RXWSXW�IRU�YHUEV�RI�WKLV�W\SH

LQ�(HUDWL�LV�R�Pi
i
�
D
OD��+RZHYHU��VLQFH�ZH�FDQ�SHUFHLYH�QR�GLIIHUHQFH�LQ�SURQXQFLDWLRQ�RQ

WKLV� VFRUH�EHWZHHQ� ,NRURYHUH� DQG�(HUDWL��ZH� SUHIHU� WR� OHDYH� WKH� DQDO\VLV� RI� VXFK� IRUPV

LGHQWLFDO�LQ�WKH�WZR�GLDOHFWV�

2QH�ODVW�SRLQW��:H�DVVXPH�WKDW�LQ�,NRURYHUH��&ULVS�+'�(GJHV�LV�DQ�XQGRPLQDWHG

FRQVWUDLQW��&RQVHTXHQWO\�� LQ� ,NRURYHUH��3HQXOWV� DUH�%DG�+'�(GJHV�ZLOO� EH� YLRODWHG� QRW

RQO\�GXH�WR�)DLWKIXOQHVV�EXW�DOVR�GXH�WR�1R�0RQRPRUDLF�+'�

7KH�(HUDWL�FRQVWUDLQW�V\VWHP�LV�JLYHQ�DV������

���� 7KH�(HUDWL�FRQVWUDLQW�V\VWHP�

)DLWKIXOQHVV��([SUHVV�+HDG��1RQILQDOLW\��%$/��>%LQDULW\@��XQGRPLQDWHG

%LPRUDLF�3HQXOWV�DUH�%DG�+'(GJHV��GRPLQDWHG�E\�)DLWKIXOQHVV��1RQILQDOLW\

1R�0RQRPRUDLF�+'��GRPLQDWHG�E\�)DLWKIXOQHVV��1RQILQDOLW\��%LPRUDLF�3HQXOWV

DUH�%DG�+'�(GJHV

>1R�$GMDFHQW�(GJHV��GRPLQDWHG�E\�1R�0RQRPRUDLF�+'@

%$5��GRPLQDWHG�E\�1R�0RQRPRUDLF�+'
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3ODWHDX��GRPLQDWHG�E\�)DLWKIXOQHVV��([SUHVV�+HDG��%$/��DQG�RQH�RI�WKH

IROORZLQJ��%$5�RU�1R�$GMDFHQW�(GJHV�RU�%LQDULW\

1R�5LVH��GRPLQDWHG�E\�)DLWKIXOQHVV��([SUHVV�+HDG��1RQILQDOLW\��%$/

3HQXOWV�DUH�%DG�+'�(GJHV��GRPLQDWHG�E\�)DLWKIXOQHVV��1RQILQDOLW\��1R

0RQRPRUDLF�+'


�+��QRQKHDG���GRPLQDWHG�E\�3ODWHDX��1R�5LVH

([SUHVV��GRPLQDWHG�E\�
�+��QRQKHDGV�

&ULVS�+'�(GJHV��GRPLQDWHG�E\�1R�0RQRPRUDLF�+'��3HQXOWV�DUH�%DG�+'�(GJHV

���,PLWKXSL�

7KHUH� LV� DQRWKHU� GLDOHFW� WKDW� LV� ODUJHO\� LGHQWLFDO� WR� (HUDWL�� EXW� ZKHUH� WKHUH� LV� SKRQHWLF

JUDGLHQFH� ZLWK� UHVSHFW� WR� ZKHWKHU� 
�+�� QRQKHDG�� LV� UHVSHFWHG� RU� QRW�� 7KLV� GLDOHFW�

,PLWWKXSL�� LV� VSRNHQ� LQ� 0DVDVL� GLVWULFW� LQ� 7DQ]DQLD� DQG� LV� RQH� IRU� ZKLFK� ZH� KDYH

HVSHFLDOO\�IXOO�GRFXPHQWDWLRQ��:H�VKDOO�FRQWLQXH�RXU�SUDFWLFH�RI�XVLQJ�WKH�LQILQLWLYH�DV�D

FRQYHQLHQW�SRLQW�RI�FRPSDULVRQ��:H�VKRXOG�REVHUYH��KRZHYHU��WKDW�,PLWKXSL�GHSDUWV�IURP

RWKHU�(PDNKXZD�GLDOHFWV�ZLWK�UHVSHFW�WR�WKH�ZD\�WKDW�SULPDU\�+LJK�WRQHV�DUH�DVVLJQHG�LQ

WKH�LQILQLWLYH��0RVW�GLDOHFWV�KDYH�WKH�³ILUVW�WKLUG´�SDWWHUQ�GLVFXVVHG�DERYH��,PLWKXSL�KDV�D

³ILUVW�SHQXOW´�SDWWHUQ�LQVWHDG��,Q�RUGHU�IRU�WKLV�GLIIHUHQFH�WR�EH�YLVLEOH��D�VWHP�PXVW�KDYH

ILYH�RU�PRUH�PRUDV��:H�GR�QRW�FRPPHQW�IXUWKHU�RQ�WKLV�GLIIHUHQFH��DV�LW�LV�QRW�PDWHULDO�WR

WKH�PDWWHUV�GHDOW�ZLWK�KHUH�

$OO� WKH� IRUPV�FLWHG� LQ� �����DUH� IURP�,PLWWKXSL�H[FHSW� WKRVH� IURP�(HUDWL�� ODEHOHG

>(@��FLWHG�E\�ZD\�RI�FRPSDULVRQ��1RWH�WKDW�D�PRUD�ZLWK�DQ�³XPODXW´�PDUN�DERYH�LW�LV�RQH

WKDW� LV�UHJXODUO\� ORZHU� LQ�SLWFK� WKDQ� WKH� IROORZLQJ�+LJK� WRQH��VRPHWLPHV� WR� WKH�SRLQW�RI

QRW�EHLQJ�FOHDUO\�REVHUYDEOH��EXW�JHQHUDOO\�RI�D�PLG�SLWFK�OHYHO�

���� �~��O\D������O\i�« FI���y��O\D����R�O\i�«�>(@

�~��NKZD�����NKZi�«�µWR�GLH¶

�~��ZD�����Zi�«�µWR�FRPH¶

X��WK~�PD���X��WK�Pi�«�µWR�EX\¶ FI��R��WK~�PD��R��WKXPi�«�>(@

X��WWKi�ZD��X��WWKlZi�«�µWR�UXQ��IURP�¶

X��Op�OD��X��OsOi�«�µWR�UDLVH��D�FKLOG�¶

X��U\i�D��X��U\ii�«�µWR�VHW�D�WUDS¶

X�P�i�DOD��X��Pii�OD«�µWR�EH�TXLHW¶ FI��R��Pi�DOD��EXW��R��Pii�OD«�>(@

X��Qp�HOD��X��Qpp�OD«�µWR�VLQN¶

X��F~�XOD��X��F~~�OD«�µWR�FU\��RI�ZRPHQ��FKLOGUHQ��DQLPDOV�¶

X��Yp�HKD��X��Ypp�KD«�µWR�EHOLWWOH¶

X��WWK�N��OD��X��WWK�N~�OD«�µWR�XQWLH¶ FI��R��WWKXN��OD��R��WWKXN~�OD«�>(@

X��SKlUr�OD��X��SKlUp�OD«�µWR�EXUQ¶

X��UlP��VD��X��UlP~�VD«�µWR�JUHHW¶

X��YsZ��OD��X��YsZ~�OD«�µWR�GHVSLVH¶

X��U�N~��Q~�VD��X��U�N~��Q~Vi�« FI��R��UXN~��Q~�VD�R��UXN~��Q~Vi�«�>(@

µWR�WXUQ�V�W��DURXQG¶

X��WWK�Np��Op�OD��X��WWK�Np��OpOi�«�µWR�WLH�V�W��RQ�V�W�¶
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X��O|Zy��Op�OD��X��O|Zy��OpOi�«�µWR�WUDQVSRUW�WR¶

X��FlUt��Kp�OD��X��FlUt��KpOi�«�µWR�ILOO�ZLWK¶

X��NK|Pi�D�Ot�KD��X��NK|Pi�D�OwKi�«�FI��R��NKRPi��iOv�KD��R��NKRPi��iOt�KD���>(@

µWR�VWUHQJWKHQ¶

X��WK|Wy�ND�Qt�KD��X��WK|Wy�ND�QwKi�«�µWR�JDWKHU¶

X��N�Pi�D�Qt�KD��X��N�Pi�D�QwKi�«�µWR�MRLQ�WRJHWKHU¶

X��N|Uy�PHH�Ot�KD��X��N|Uy�PHH�OwKi�«�µWR�JHW�V�W��VWXFN�XS�LQ��H�J��D�WUHH�¶

,I�ZH� VHW� DVLGH� WKH� LVVXH� RI� WKH� ORFDWLRQ� RI� WKH� VHFRQG�+�VSRQVRU�� WKHUH� LV� H[DFWO\� RQH

GLIIHUHQFH� EHWZHHQ� ,PLWWKXSL� DQG� (HUDWL�� ,Q� ERWK� GLDOHFWV�� 
�+�� QRQKHDG�� GRPLQDWHV

([SUHVV�� ,Q�ERWK� GLDOHFWV�� 3ODWHDX� DQG�1R�5LVH� FRXQWHUDFW� WKH� HIIHFWV� RI� WKH� UDQNLQJ� RI


�+�� QRQKHDG�� RYHU� ([SUHVV�� 7KH\� GLIIHU� LQ� WKH� GHJUHH� WR� ZKLFK� 
�+�� QRQKHDG�� LV

UHVSHFWHG��:KLOH�LW�LV�DEVROXWHO\�UHVSHFWHG�LQ�(HUDWL��WKH�QRQKHDG�LV�FRQVLVWHQWO\�ZLWKRXW

DQ\�HOHPHQW�RI�+���LQ�,PLWWKXSL�LW�LV�UHODWLYHO\�UHVSHFWHG��WKH�SLWFK�LV�QRW�+��WKRXJK�LW�LV

QRW�FRQVLVWHQWO\�ORZ�HLWKHU��:H�GR�QRW�KHUH�GHDO�ZLWK�SURYLGLQJ�D�IRUPDO�DFFRXQW�RI�KRZ

D� UHODWLYH� ORZHULQJ� RI� SLWFK� FDQ� FRXQW� DV� VDWLVIDFWLRQ� RI� 
�+�� QRQKHDG��� :H� RQO\

HPSKDVL]H�WKDW�WKH�GLIIHUHQFH�EHWZHHQ�(HUDWL�DQG�,PLWWKXSL�LV�QRW�LQ�WKH�FRQVWUDLQW�V\VWHP

DV�VXFK��EXW�LQ�ZKHWKHU�DQ�DEVROXWHO\�ORZHU�SLWFK�OHYHO�RU�D�UHODWLYHO\�ORZHU�SLWFK�OHYHO�LV

QHHGHG�WR�VDWLVI\�
�+��QRQKHDG��

���(QODL�

7KH� QH[W� V\VWHP� WKDW� ZH� VKDOO� H[DPLQH� LQ� WKLV� SDSHU� LV� WKDW� RI� (QODL�� VSRNHQ� LQ� WKH

$QJRFKH�GLVWULFW�RI�1DPSXOD��7KLV�YDULHW\��ZKLOH�QRW�LWVHOI�DW�WKH�VRXWKHUQPRVW�ERXQGDU\

RI� (PDNKXZD�� DSSHDUV� WR� EH� SDUW� RI� D� GLDOHFW� FOXVWHU� �LQFOXGLQJ� (PDURYRQL� DQG

(QDPSKDPHOD�� WKDW� GRHV� H[WHQG� DORQJ� WKH� FRDVW� WR� WKH� VRXWKHUQ� HGJH� RI� (PDNKXZD

�ZKHUH� LW� UXQV� LQWR� (FKXDER�� D� ODQJXDJH� ZLWK� (PDNKXZD�OLNH� IHDWXUHV� EXW� FOHDUO\� D

GLIIHUHQW�ODQJXDJH��

:KHQ�RQH�H[DPLQHV� WKH� LQILQLWLYH� LQ�(QODL��RQH� LV� LQ�SDUW� UHPLQGHG�RI�(HUDWL�� DW

WKH�VDPH�WLPH��LW�LV�HYLGHQW�WKDW�WKHUH�LV�D�FUXFLDO�GLIIHUHQFH�EHWZHHQ�QRW�RQO\�(QODL�DQG

(HUDWL��EXW�LQ�IDFW�(QODL�DQG�DOO�WKH�RWKHU�(PDNKXZD�YDULHWLHV�VR�IDU�H[DPLQHG��7KH�GDWD�

���� R��OLPi��µWR�FXOWLYDWH¶ R��PDQi���µWR�EHDW¶ R��WKXPi��µWR�EX\¶

R��UDSi��µWR�EDWKH¶ R��NKXOi��µWR�XQSOXJ¶ R��YDKi��µWR�JLYH¶

R��SZDN~O�D�µWR�VODS¶ R��ORYy�OD�µWR�WUDQVSRUW¶ R��NKDOt�KD�µWR�KHOS¶

R��UXN~�OD�µWR�SLFN�RII¶� R��NXU~�VD�µWR�SXW�GRZQ¶ R��ZDOp�OD�µWR�SHQ�XS¶

7KH�GDWD�LQ������KDYH�DQ�LPPHGLDWH�LQWHUSUHWDWLRQ��(QODL�LV�D�ODQJXDJH�ZKHUH�
�+�

QRQKHDG��GRPLQDWHV�([SUHVV��WKXV�SDUDOOHOLQJ�(HUDWL�DQG�,PLWKXSL���EXW�ZKHUH�1RQILQDOLW\

LV� GRPLQDWHG� E\� 1R� 0RQRPRUDLF� +'�� 7KH� IROORZLQJ� WDEOHDX� LOOXVWUDWHV� KRZ� WKHVH

UDQNLQJV�ZLOO�DFFRXQW�IRU�WKH�GDWD�LQ������
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([DPLQH�QH[W�WKH�GDWD�LQ������

���� R��Pii�OD�µWR�EH�TXLHW¶��R��~~�D�µWR�WDNH�RXW�RI�ZDWHU¶�R��NK~~�UD�µWR�FKHZ¶

7KHVH� GDWD� VKRZ� WKDW� 1R� 5LVH� PXVW� GRPLQDWH� 
�+�� QRQKHDG��� MXVW� DV� LQ� (HUDWL� DQG

,PLWWKXSL�� RWKHUZLVH�� LW� ZRXOG� EH� EHWWHU� WR� VDWLVI\� WKH� UHODWLYHO\� KLJK�UDQNHG� 
�+�

QRQKHDG���1R�0RQRPRUDLF�+'¶V�PXVW� GRPLQDWH�%LPRUDLF�3HQXOWV� DUH�%DG�+'�(GJHV�

RWKHUZLVH��LW�ZRXOG�EH�EHWWHU�WR�DYRLG�D�SHQXOW�V\OODEOH�DW�WKH�HGJH�RI�D�+'�HYHQ�LI�WR�GR

VR�ZRXOG�OHDYH�D�PRQRPRUDLF�+'�
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&DQGLGDWHV 1R 5LVH 1R 0RQRPRU
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7KHUH� LV� DQ� LQWHUHVWLQJ�TXHVWLRQ� WKDW� QHHGV� WR�EH� DGGUHVVHG�� ,Q�(QODL��+LJK� WRQH

GRXEOLQJ� JRHV� RQWR� DQ� ,3�ILQDO�PRUD�� XQOLNH� LQ� DOO� WKH� RWKHU� GLDOHFWV� H[DPLQHG� HDUOLHU�

$OVR��+LJK� WRQH� GRXEOLQJ� JRHV� RQWR� WKH� VHFRQG�PRUD� RI� D� ELPRUDLF� ,3�SHQXOW� V\OODEOH�

DJDLQ�XQOLNH�LQ�DOO�WKH�RWKHU�GLDOHFWV�H[DPLQHG��$QG�RI�FRXUVH��+LJK�WRQH�GRXEOLQJ�JRHV

RQWR�D�VKRUW�,3�SHQXOW�V\OODEOH�DV�D�OHYHO�+�WRQH��D�SDWWHUQ�LW�VKDUHV�ZLWK�,NRURYHUH�EXW�QRW

(HUDWL�DQG�,PLWWKXSL��(QODL�GRHV�QRW�UHVSHFW�HLWKHU�1RQILQDOLW\�QRU��%LPRUDLF��3HQXOWV�DUH

%DG�+'�(GJHV��2QH�ZRQGHUV� ZKHWKHU� WKLV� LV� DFFLGHQWDO�� &RXOG� WKHUH� EH� D� GLDOHFW� WKDW

UHVSHFWV� �%LPRUDLF�� 3HQXOWV� DUH� %DG� +'� (GJHV� EXW� QRW� 1RQILQDOLW\"� :H� KDYH� QRW

HQFRXQWHUHG� VXFK� D� GLDOHFW� \HW�� ,W� VHHPV� DSSURSULDWH� WR� DW� OHDVW� H[SORUH� WKH� LVVXH� RI

ZKHWKHU�WKHUH�LV�DQ�LPSOLFDWLRQDO�UHODWLRQVKLS�EHWZHHQ�WKHVH�WZR�,3�VHQVLWLYH�FRQVWUDLQWV

DQG�ZK\��%XW�WKDW�LV�EH\RQG�WKH�VFRSH�RI�WKLV�SDSHU�

1H[W�FRQVLGHU�WKH�GDWD�LQ������

���� R��Pii��OtKi��µWR�PDNH�TXLHW¶� R��NKDOt��KpU\i��µWR�SXW�V�W��LQ�WKH�ULJKW�ZD\¶

R��OHPp��pOi��µWR�JHW�XVHG�WR¶ R��SLNt��UtVi��µWR�PDNH�UROO¶

R��UXN~��Q #Vi��µWR�WXUQ�RYHU¶ R��YHOp��pOi��µWR�VHH�RII¶

R��YHOi��YpOi��µWR�EH�WURXEOHG¶ R��WXW~��U~Vi��µWR�IULJKWHQ¶

R��SZDN~��OiQi��µWR�VODS�RQH�DQRWKHU¶

R��SZDN~��OtKi�QD�µWR�FDXVH�WR�VODS�H�R�¶ R��UXN~��Qpp�OD�µWR�SOD\�ZLWK¶

R��OHPp��pOt�KD�µWR�PDNH�JHW�XVHG�WR¶ R��NKRPi��iOt�KD�µWR�VWUHQJWKHQ¶



��

7KHVH�GDWD�UHYHDO�WKDW��MXVW�DV�LQ�(HUDWL�DQG�,PLWWKXSL��3ODWHDX�GRPLQDWHV�
�+��QRQKHDG��

&RQVLGHU��IRU�H[DPSOH��R��Pii��OtKi���7KH�ILUVW�+�VSRQVRU�LV�SURQRXQFHG�RQ�D�+�WRQH�GXH

WR�WKH�HIIHFWV�RI�1R�5LVH��%XW�ZK\�LV�WKH�VHFRQG�+�VSRQVRU�DOVR�SURQRXQFHG�RQ�D�+�WRQH"

&OHDUO\�� WKH� UHOHYDQW� FRQVLGHUDWLRQ� LV� WKDW� WKHUH� LV� DQ� LPPHGLDWHO\� SUHFHGLQJ�+� WRQH��$

SURQXQFLDWLRQ�ZKLFK�REH\HG�
�+��QRQKHDG���
R��Pii��OLKi��ZRXOG�YLRODWH�3ODWHDX��,Q�DQ

H[DPSOH�VXFK�DV�R��YHOp��pOi���WKH�VHFRQG�+�VSRQVRU�PXVW�EH�SURQRXQFHG�ZLWK�D�+�WRQH

IRU�WZR�UHDVRQV��WR�GR�RWKHUZLVH�ZRXOG�YLRODWH�ERWK�1R�5LVH�DQG�3ODWHDX�

7KDW�3ODWHDX�LV�DW�ZRUN�LQ�(QODL�FDQ�DOVR�EH�VHHQ�IURP�H[DPSOHV�OLNH�WKRVH�LQ������

ZKHUH�DQ�REMHFW�SUHIL[�LV�SUHVHQW��5HPHPEHU�WKDW�WKH�REMHFW�SUHIL[�WDNHV�WKH�9��+�WRQH�

���� R��P ��Pi�D�OLKi��µWR�PDNH�>FO���@�TXLHW¶

R��P�Yp�OH�HOi��µWR�VHH�>FO���@�RII¶

R��Q�W~�WX�UXVi��µWR�IULJKWHQ�>FO���@¶

6LQFH� REMHFW� SUHIL[� EHDUV� 9��� ZKLOH� WKH� WKLUG� VWHP�PRUD� EHDUV� 9��� WKH� 9�� SRVLWLRQ� LV

QHFHVVDULO\�SUHFHGHG�E\�D�WRQHOHVV�PRUD��3ODWHDX�FDQQRW�SOD\�DQ\�UROH�

7KH�(QODL�FRQVWUDLQW�V\VWHP�LV�LGHQWLFDO�WR�WKDW�RI�(HUDWL��ZLWK�WKH�VROH�H[FHSWLRQ

WKDW�1R�0RQRPRUDLF�+'�GRPLQDWHV�ERWK�1RQILQDOLW\�DQG��%LPRUDLF��3HQXOWV�DUH�%DG�+'

(GJHV�

���(VDDND�

,Q� WKLV� VHFWLRQ�� ZH� FRQFOXGH� RXU� VXUYH\� RI� (PDNKXZD� GLDOHFWV� E\� H[DPLQLQJ� D� WRQH

SDWWHUQ� WKDW� VHHPV� WR�EH� VKDUHG�E\� VHYHUDO�PDMRU� YDULHWLHV� RI�(PDNKXZD� �LQ� SDUWLFXODU�

,PHHWWR��(VDDND��DQG�(QDKDUD���:H�ZLOO�FLWH�H[DPSOHV�IURP�(VDDND�

:KHQ�RQH�VWDUWV�WR�HOLFLW�LQILQLWLYH�GDWD�LQ�(VDDND��RQH�LV�LPPHGLDWHO\�VWUXFN�WKDW

WKHUH�LV�D�GLIIHUHQFH�EHWZHHQ�(VDDND�DQG��VD\��,NRURYHUH��%XW��DW�ILUVW�EOXVK��RQH�LV�OLNHO\

WR�EH�PLVOHG�LQWR�WKLQNLQJ�WKDW�WKH�GLIIHUHQFH�UHVLGHV�LQ�(VDDND�KDYLQJ�D�VLJQLILFDQW�UROH

IRU�WKH�FRQVWUDLQW�3HQXOWV�DUH�%DG�+LJK�(GJHV�

,I�ZH� H[DPLQH� ,3�ILQDO�PRQRPRUDLF� DQG� ELPRUDLF� VWHPV��(VDDND� ORRNV� MXVW� OLNH

,NRURYHUH�

���� �y��O\D�µWR�HDW¶���y��ZD�µWR�FRPH¶���y��NKZD�µWR�GLH¶

R��Ot�PD�µWR�FXOWLYDWH¶��Z�R�y�QD�µWR�VHH¶��R��WK~�PD�µWR�EX\¶

%LV\OODELF�VWHPV�WKDW�KDYH�D�ELPRUDLF�LQLWLDO�V\OODEOH�DOVR�ORRN�MXVW�OLNH�,NRURYHUH�

���� R��Pi�DOD�µWR�EH�TXLHW¶��R��WKi�Q �OD�µWR�FKRRVH¶��R��U~�XOD�µWR�WDNH�RXW�RI�ZDWHU¶

7KH�ILUVW�GLIIHUHQFH�WKDW�HPHUJHV�LV�LQ�WULPRUDLF�VWHPV�WKDW�DUH�WULV\OODELF�

���� R��U~�NXOD�µWR�SLFN�RII¶��R��Oy�YROD�µWR�WUDQVSRUW¶��R��WKy�NROD�µWR�VKDUSHQ¶

R��Pi�OLKD�µWR�FRPSOHWH¶

7KH�SHQXOW�V\OODEOH�LQ�WKHVH�ZRUGV�LV�QRW�KLJK��QRU�HYHQ�IDOOLQJ��LQ�WKH�ZD\�WKDW�WKH\�DUH�LQ

(HUDWL�DQG�,PLWWKXSL���7KHUH�LV�VLPSO\�D�UDSLG�PRYHPHQW�RI�WKH�SLWFK�GRZQZDUGV�RQ�WKLV

V\OODEOH��:KHQ� FRQIURQWHG�ZLWK� WKHVH� GDWD�� RQH� LV� LPPHGLDWHO\� WHPSWHG� WR� VHH� WKHP� DV



��

EHLQJ� WKH� FRQVHTXHQFH�RI�3HQXOWV�DUH�%DG�+'�(GJHV�� ,Q�RWKHU�ZRUGV��ZKLOH�(HUDWL� DQG

,PLWWKXSL� H[WHQG� WKH� +'� EXW� IDLO� WR� DOLJQ� LW� FULVSO\� ZLWK� WKH� ,3�SHQXOW� PRUD�� (HVDND

VLPSO\�GRHV�QRW�H[WHQG�WKH�+'�DW�DOO�UDWKHU�WKDQ�KDYH�D�YLRODWLRQ�RI�3HQXOWV�DUH�%DG�+'

(GJHV��$V�ZH�VKDOO�VHH�LPPHGLDWHO\�EHORZ��WKLV�DQDO\VLV��WKRXJK�DWWUDFWLYH��LV�QRW�FRUUHFW�

/RQJHU� VWHPV� DJDLQ� VHHP� WR� VXJJHVW� WKDW� (VDDND� LV� EDVLFDOO\� OLNH� ,NRURYHUH�

&RQVLGHU�WKH�H[DPSOHV�LQ������

���� R��U~N~��Q~�VD�µWR�WXUQ�V�W��RYHU¶��R��YpOp��p�OD�µWR�VHH�RII��KDQG�WR¶

R��WWyWWy��Sp�OD�µWR�FRQJUDWXODWH¶��R��KyNy��Oy�VD�µWR�UHWXUQ¶

7KHVH�GDWD�DUH�LGHQWLFDO�WR�,NRURYHUH�DQG�WKXV�VHHP�WR�OHDG�XV�WR�WKH�FRQFOXVLRQ�WKDW�WKHUH

LV� QR� VLJQLILFDQW� GLIIHUHQFH� EHWZHHQ� (VDDND� DQG� ,NRURYHUH�� VHWWLQJ� DVLGH� WKH� DSSDUHQW

HIIHFW� RI�3HQXOWV� DUH�%DG�+'�(GJHV��+RZHYHU��ZKHQ� RQH� H[DPLQHV� VWHPV�ZLWK� ILYH� RU

PRUH�PRUDV��WKHQ�D�GLIIHUHQW�VWRU\�EHJLQV�WR�HPHUJH�

���� R��WK~N~��Pp�OLKDFD�µWR�VKDNH¶��R��U~N~��Q~�ZLKHUDQDFD�µWR�WXUQ�SO��WRZDUGV�H�R�¶

,Q� HDFK�RI� WKHVH� H[DPSOHV�� WKH� VHFRQG�+�VSRQVRU� IDLOV� WR� GRXEOH��HYHQ� WKRXJK� WKH� QH[W

PRUD�LV�QRW�LQ�SHQXOW�SRVLWLRQ��&OHDUO\��WKH�IDLOXUH�RI�WKLV�+�VSRQVRU�WR�GRXEOH�KDV�QRWKLQJ

WR�GR�ZLWK�3HQXOWV�DUH�%DG�+'�(GJHV�

6HWWLQJ�DVLGH�WKH�IDFW�WKDW�WKH�ILUVW�+�VSRQVRU�LQ�����DQG������KDV�GRXEOHG��WKH�GDWD

VHHP�WR�VXJJHVW�WKDW�WKHUH� LV�QRW� LQ�IDFW�QR�JHQHUDO�GRXEOLQJ�� ,Q�RWKHU�ZRUGV�� LW�DSSHDUV

WKDW�1R�0RQRPRUDLF�+'� LV�QRW� WKH�GULYLQJ� IRUFH�EHKLQG� WKH�RFFXUUHQFH�RI�GRXEOLQJ� LQ

WKLV�GLDOHFW��LQ�FRQWUDVW�WR�,NRURYHUH�

7KLV�SRLQW�RI�YLHZ�LV�VXSSRUWHG�E\�WKH�,3�PHGLDO�IRUP�RI�WKH�LQLILQLWLYHV�JLYHQ�LQ

���������,Q�HDFK�RI�WKHVH�H[DPSOHV�ZH�VHH�WKDW�WKH�ODVW�+�VSRQVRU�LQ�WKH�YHUE��ZKHWKHU�LW

LV�WKH�RQO\�VSRQVRU�RU�WKH�VHFRQG�VSRQVRU��QHYHU�GRXEOHV�RQWR�WKH�IROORZLQJ�PRUD��HYHQ

WKRXJK� WKDW�PRUD� LV�QRW� ,3�SHQXOW��1RWLFH�� LQFLGHQWDOO\�� WKDW� WKH� ILQDO�YRZHO�RI� WKH�YHUE

DQG�D�SUHIL[DO�YRZHO�LQ�WKH�QRPLQDO�FRDOHVFH�LQWR�D�VLQJOH�PRUD��7KLV�ZLOO�EH�LPSRUWDQW

ODWHU��$OVR�QRWH�WKDW�WKH�QRPLQDO�SUHIL[�Q��LV�PRUDLF�

����� �y��ZD�Q��Fi�QD�µWR�FRPH�\HVWHUGD\¶

R��Pt�U\D�Q��Up�WWH�µWR�VZDOORZ�PHGLFLQH¶

R��U~�NXO¶�H��Si�SKD\D�µWR�SLFN�SII�D�SDSD\D¶

R��Oy�YROD�P�tUL�µWR�WUDQVSRUW�WUHHV¶

R��WKy�NROD�Q��WKi�OH�µWR�VKDUSHQ�D�EDPERR�VWDON¶

R��U~N~��Q~�VD�Q��Wi�WD�µWR�WXUQ�WKH�KDQG�RYHU¶

R��NKyPi��i�OLK¶�H��SZt�LUL�µWR�PDNH�VXUH�WKH�SHDV�DUH�ZHOO�SODQWHG¶

R��OyOZi��i�QLKD�Q��Wp�NR�µWR�GR�WKH�MRE�ZHOO¶

R��WK~N~��Pp�OLKDFD��P�~�UX�µWR�VKDNH�WKH�KHDG¶

R��U~N~��Q~�ZLKHUDQDFD�Q��Wi�WD�µWR�WXUQ�WKH�KDQGV�WRZDUG�RQH�DQRWKHU¶

7KHVH� GDWD� VKRZ� WKDW� +�WRQH� VSRQVRUV� GR� QRW� QHFHVVDULO\� GRXEOH�� 7KXV� LW� EHFRPHV

LPSHUDWLYH�WR�LGHQWLI\�ZKHQ�WKH\�GR�GRXEOH�DQG�ZK\�

,Q� WKH� GDWD� H[DPLQHG� VR� IDU�� ZH� KDYH� MXVW� VHHQ� RQH� VLWXDWLRQ� ZKHUH� GRXEOLQJ

RFFXUV�� R��U~N~��Q~�VD�� R��WWyWWy��Sp�OD�� HWF�� ,W� LV� IDLUO\� VWUDLJKWIRUZDUG� WR� ORFDWH� WKH



��

UHOHYDQW� FRQWH[W�� WKH� PRUD� LQ� EHWZHHQ� WZR� +�VSRQVRUV� LV� DOVR� +�� $QG� LW� LV� DOVR� D

VWUDLJKWIRUZDUG�PDWWHU�ZKHQ�LW�FRPHV�WR�LGHQWLI\LQJ�WKH�UHOHYDQW�FRQVWUDLQW�VLQFH�ZH�KDYH

VHHQ�LW�DW�ZRUN� LQ�(HUDWL�DQG�,PLWWKXSL��3ODWHDX��$YRLG�+�+�� LQ� WKLV�FDVH��DYRLG�D�+�+

VHTXHQFH�E\�H[WHQGLQJ�WKH�+'�

7KHUH� LV� IXUWKHU� HYLGHQFH� VXSSRUWLQJ� WKH� FODLP� WKDW� WKH� +�+� FRQILJXUDWLRQ� LV� D

UHOHYDQW�RQH�IRU�LGHQWLI\LQJ�ZKHUH�GRXEOLQJ�RFFXUV��&RQVLGHU�WKH�H[DPSOHV�LQ������

���� �y�O\¶�p���Vt�PD�µWR�HDW�VWLII�SRUULGJH¶��FI��H��Vt�PD�µVWLII�SRUULGJH¶�

R��OtP¶�p���Pi�WWD�µWR�FXOWLYDWH�WKH�ILHOG¶��FI��H��Pi�WWD�µILHOG�V�¶�

R��WK~P¶�p���Qt�ND�µWR�EX\�EDQDQDV¶��FI��H��Qt�ND�µEDQDQD�V�¶�

R��WWyWWy��SpO¶�p���Q~�SD�µWR�SUDLVH�WKH�KRXVH¶��FI��H��Q~�SD�µKRXVH�V�¶�

R��KyNy��OyV¶�p���WKy�NZD�µWR�EULQJ�WKH�EDPERR�VLIWHU�EDFN¶��FI��H��WKy�NZD

µEDPERR�VLIWHU¶�

R��YpOp��pO¶�p���Kt�SD�µWR�VHQG�WKH�KRH�EDFN¶��FI��H��Kt�SD�µKRH¶�

R��Pii��OtK¶�p���Ny�PD�µWR�VLOHQFH�WKH�GUXPV¶��FI��H��Ny�PD�µGUXP¶�

2Q�WKH�EDVLV�RI� WKH�GDWD� LQ� ������ZH�ZRXOG�QRW�H[SHFW� WKH� ODVW�+�VSRQVRU� LQ� WKH�YHUE� WR

GRXEOH��%XW� LQ� IDFW� LW�GRHV�GRXEOH��+RZHYHU�� LQ�HYHU\�RQH�RI� WKHVH� FDVHV� WKH�PRUD� WKDW

UHFHLYHV� WKH� GRXEOH� LV� IROORZHG� E\� D� +�WRQH� VSRQVRU� �DV� D� FRQVHTXHQFH� RI� YRZHO

FRDOHVHQFH���:H�WKXV�KDYH�VWURQJ�FRQILUPDWLRQ�WKDW�GRXEOLQJ�LV�OLQNHG�WR�WKH�HQYLURQPHQW

ZKHUH�3ODWHDX�ZRXOG�EH�YLRODWHG�ZHUH�WKHUH�QR�GRXEOLQJ�

:H�VXJJHVW�WKH�IROORZLQJ�DFFRXQW�RI� WKH�SUHFHGLQJ�PDWHULDO��:H�SURSRVH�WKDW� LQ

IDFW�(VDDND�VKDUHV�ZLWK�(PDNKXZD�&HQWUDO�RQH�VLJQLILFDQW�FKDUDFWHULVWLF��ERWK�%$/�DQG

%$5�GRPLQDWH�1R�0RQRPRUDLF�+'��7KLV�SURSRVDO�VD\V�WKDW�WKHUH�ZLOO�EH�QR�GRXEOLQJ�LQ

(VDDND�DV�D�FRQVHTXHQFH�RI�1R�0RQRPRUDLF�+'��WKHUH�ZLOO�EH�GRXEOLQJ�RQO\�LI�WKHUH�LV

VRPH� RWKHU� FRQVWUDLQW� WKDW� UHTXLUHV� LW�� 1H[W�� ZH� SURSRVH� WKDW� 3ODWHDX� LV� UDQNHG� DERYH

%$5��7KLV�UDQNLQJ�JXDUDQWHHV�WKDW�D�QRQ�VSRQVRU�ZLOO�EH�LQFRUSRUDWHG�LQWR�D�+'�VR�WKDW�D

+�SODWHDX�PD\�EH�DFKLHYHG�

:H� LOOXVWUDWH� LQ� ����� KRZ� WKLV� FRQILJXUDWLRQ� RI� FRQVWUDLQWV� ZLOO� FKRRVH

R��U~N~��Q~�VD�DV�RSWLPDO�UDWKHU�WKDQ��VD\��
R��U~�NX�Q~�VD�

����

&DQGLGDWHV 3ODWHDX %$5 1R 0RQRPRUDLF +'

R��U~�NX�Q~�VD 
 �IDWDO� RN 



Κ R��U~N~��Q~�VD RN 
 


7KHUH�LV�D�VHFRQG�HQYLURQPHQW� LQ�ZKLFK�GRXEOLQJ�RFFXUV� LQ�(VDDND��7KLV�FDQ�EH

VHHQ�� IRU� H[DPSOH�� LQ� �����ZKHUH�ZH� KDYH� ORFDWHG� YHUE� VWHPV� RI� WKH� VKDSH�&99&9� LQ

,3�PHGLDO�SRVLWLRQ�

���� R��U~~�O¶�H��Qi�PD�µWR�UHPRYH�WKH�PHDW�IURP�ZDWHU¶

R��Q~~�OD�PD��iFL�µWR�VXFN�LQ�ZDWHU¶

R��WKiQ #�OD�Q��Fy�UR�µWR�FKRRVH�WKH�ULFH¶



��

,Q� WKHVH� H[DPSOHV�� LI� WKHUH� ZHUH� QR� GRXEOLQJ�� WKHQ� ZH� ZRXOG� KDYH� D� )DOOLQJ�WRQHG

ELPRUDLF�V\OODEOH�LQ�,3�PHGLDO�SRVLWLRQ��7KLV�LV�QRW�DOORZHG�LQ�(VDDND�

(YLGHQFH�VXSSRUWLQJ�WKLV�EDQ�RQ�,3�PHGLDO�)DOOLQJ�WRQHV�LV�SURYLGHG�E\�GDWD�IURP

YHUE�WHQVHV� WHQVHV�ZKHUH�WKH�VHFRQG�VWHP�PRUD�VSRQVRUV�D�+� WRQH�� �����FLWHV�GDWD� IURP

RQH�VXFK�YHUE�WHQVH�

���� QHJDWLYH�SHUIHFW�WHQVH��VHFRQG�VWHP�PRUD�LV�+�VSRQVRU

D�NL�O\D�i�OH�µ,�KDYH�QRW�HDWHQ¶

D�NL�OL�Pi�OH�µ,�KDYH�QRW�FXOWLYDWHG¶

D�NL�UX�N~�ODOH�µ,�KDYH�QRW�SLFNHG�RII¶

D�NL�PD�i�ODOH�µ,�KDYH�QRW�EHHQ�TXLHW¶

D�NL�UX�N~�QXVDOH�µ,�KDYH�QRW�WXUQHG�V�W��RYHU¶

EXW�QRWH�

D�NL�YH�Opp�ODOH�µ,�KDYH�QRW�VHHQ�RII��VHQW�EDFN¶

D�NL�NKR�Pii�OLKDOH�µ,�KDYH�QRW�VWUHQJWKHQHG¶

D�NL�OR�OZii�QLKDOH�µ,�KDYH�QRW�DVVHUWHG¶

7KLV�WHQVH�VKRZV�FOHDUO\�WKDW�WKHUH�LV�QR�JHQHUDO�GRXEOLQJ�LQ�(VDDND��6LQFH�WKHUH�LV�RQO\

RQH� +�VSRQVRU� LQ� WKHVH� ZRUGV�� WKH� HQYLURQPHQW� GRHV� QRW� H[LVW� IRU� 3ODWHDX� WR� LQGXFH

GRXEOLQJ�� +RZHYHU�� H[DPSOHV� VXFK� DV� D�NL�YH�Opp�ODOH� VKRZ� RQFH� DJDLQ� WKDW� LI� WKH

+�VSRQVRU� LV�RQ�WKH�ILUVW�PRUD�RI�D��SUH�SHQXOW��ELPRUDLF�V\OODEOH�� WKHQ�ERWK�PRUDV�ZLOO

VXUIDFH�ZLWK�D�+�WRQH�

7KHUH�LV�UHDVRQ�WR�EHOLHYH�WKDW�DOO�FRQWRXU�WRQHV�DUH�GLVSUHIHUUHG��FI��1R�5LVH�DQG

1R�)DOO�LQ�WKH�FRQVWUDLQW�VHW�OLVWHG�LQ�VHFWLRQ�����:H�KDYH�VHHQ�KRZ�1R�5LVH�FRXQWHUDFWV


�+��QRQKHDG��LQ�(HUDWL��,PLWWKXSL��DQG�(QODL��1RZ��LQ�(VDDND��ZH�PXVW�H[SODLQ�ZK\�ZH

KDYH�ELPRUDLF�OHYHO�+LJK�WRQHV�UDWKHU�WKDQ�)DOOLQJ�WRQHV��,W�VHHPV�UHDVRQDEOH�WR�ORRN�IRU

WKH�DQVZHU�LQ�WHUPV�RI�WKH�FRQVWUDLQW�1R�)DOO��6SHFLILFDOO\��LI�1R�)DOO�GRPLQDWHV�%$5�LQ

(VDDND�� D� QRQ�VSRQVRU�ZLOO� EH� LQFOXGHG� LQWR� WKH�+'� WR� DYRLG� D� )DOOLQJ�WRQHG� V\OODEOH�

$FFRUGLQJ�WR� WKLV�VFHQDULR��+LJK�WRQH�GRXEOLQJ�LQ�(VDDND�UHVXOWV� IURP�WKH� IDFW� WKDW� WZR

FRQVWUDLQWV��3ODWHDX�DQG�1R�)DOO��GRPLQDWH�%$5�

+RZHYHU��LW�LV�QRW�DOZD\V�WKH�FDVH�WKDW�)DOOLQJ�WRQHV�DUH�DYRLGHG�LQ�(VDDND��/LNH

DOO� RWKHU� (PDNKXZD� YDULHWLHV� FRQVLGHUHG� KHUH� ZLWK� WKH� H[FHSWLRQ� RI� (QODL�� %LPRUDLF

3HQXOWV�DUH�%DG�+'�(GJHV� LV� UHVSHFWHG��$�)DOOLQJ� WRQH�RFFXUV� LQ�R��Pi�DOD��R��Ky�ROD�

HWF��7KLV�PHDQV� WKDW�ZH�PXVW�KDYH� WKH�FRQVWUDLQW� UDQNLQJV�� �%LPRUDLF��3HQXOWV� DUH�%DG

+'�(GJHV�GRPLQDWHV�1R�)DOO��ZKLOH�1R�)DOO�GRPLQDWHV�%$5�

:H�VKRXOG�QRWH�WKDW�LQ�H[WHQGLQJ�D�+'�WR�DYRLG�D�)DOOLQJ�WRQH��(VDDND�PD\�VHW�XS

D�VLWXDWLRQ�ZKHUH�+�+�ZRXOG�RFFXU��(VDDND�GRHV�QRW�IXUWKHU�H[WHQG�WKH�+'�LQ�RUGHU� WR

DYRLG�WKLV�3ODWHDX�YLRODWLRQ�������LOOXVWUDWHV�WKLV�SRLQW�

���� R��Ni�i�SH�p�OD�µWR�FRRN�IRU�PH¶��IURP���R�NL�DSHHOD��

�Z�y�y�SX�Zp�OD�µWR�UHPHPEHU�>FO���@¶��IURP���R�D�XSXZHOD��

5HFDOO� WKDW� HDUOLHU� ZH� DUJXHG� WKDW� LQ� RUGHU� WR� H[SODLQ� ZK\� YLRODWLRQV� RI� 3ODWHDX� DUH

WROHUDWHG�LQ�,NRURYHUH��DQG�LWV�VLVWHU�GLDOHFWV��ZKHQ�WKH\�DULVH�IURP�+LJK�WRQH�GRXEOLQJ��LW



��

LV� QHFHVVDU\� WR� DVVXPH� RQH� RI� WKH� IROORZLQJ�� �D�� %LQDULW\� RXWUDQNV� 3ODWHDX�� �E�� %$5

RXWUDQNV� 3ODWHDX�� RU� �F�� 1R� $GMDFHQW� (GJHV� RXWUDQNV� 3ODWHDX�� $OO� WKUHH� DFFRXQWV� DUH

FRQVLVWHQW�ZLWK�WKH�GDWD�LQ�WKRVH�GLDOHFWV�

+RZHYHU�� LQ� RUGHU� WR� H[SODLQ� ZK\�� LQ� (VDDND�� WKHUH� LV� D� 3ODWHDX� YLRODWLRQ� LQ
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RQO\�WKH��D��VROXWLRQ��%LQDULW\��WKDW�FDQ�H[SODLQ�IRUPV�OLNH�R��Ni�i�SH�p�OD��%LQDULW\�ZLOO

UXOH�RXW�D�FDQGLGDWH�OLNH�
R��Ni�iSp��p�OD��ZKLOH�%$/�ZLOO�UXOH�RXW�
R��Ni�i��Spp�OD�

$OWKRXJK� ,NRURYHUH�DQG� WKH�RWKHU�GLDOHFWV�DUH�DPELJXRXV�DV� WR�ZKLFK�FRQVWUDLQW

SUHYHQWV�3ODWHDX�IURP�DIIHFWLQJ�WKH�RXWSXW�RI�+LJK�WRQH�GRXEOLQJ��ZH�ZLOO�DVVXPH�WKDW�LQ

IDFW� LW� LV�%LQDULW\� WKDW� LV� DW�ZRUN� LQ� DOO� GLDOHFWV��'RPDLQV� LQ�(PDNKXZD� DUH�PD[LPDOO\

ELQDU\��*LYHQ�WKDW�DVVXPSWLRQ��WKH�FUXFLDO�GLIIHUHQFH�EHWZHHQ�(VDDND�DQG�,NRURYHUH�HWF�

LV�MXVW�WKH�IROORZLQJ��LQ�(VDDND��%$5�GRPLQDWHV�1R�0RQRPRUDLF�+'�ZKLOH�LQ�,NRURYHUH

HWF���1R�0RQRPRUDLF�+'�GRPLQDWHV�%$5�

,W�LV�LQWHUHVWLQJ�WR�QRWH�WKDW�ZKLOH�LW�LV�FULWLFDO�LQ�(VDDND�WKDW�3ODWHDX�DQG�1R�)DOO

EH� UDQNHG� DERYH� %$5� �VLQFH� WKH\� DUH� WKH� WZR� FRQVWUDLQWV� WKDW� FDQ� GULYH� +LJK� WRQH

GRXEOLQJ��� VXFK� UDQNLQJV� DUH� FRQVLVWHQW� ZLWK� ,NRURYHUH� DQG� LWV� VLVWHU� GLDOHFWV�� MXVW� QRW

FULWLFDO��7KH\�GR�QRW�QHHG�WR�EH�FULWLFDOO\�UDQNHG�VLQFH�1R�0RQRPRUDLF�+'�LV�VXIILFLHQWO\

KLJKO\� UDQNHG� WR� LQGXFH� WKH� H[WHQVLRQ�RI� D�+'�DQG� WKHUHE\� DYRLG�YLRODWLRQV�RI�3ODWHDX
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1R�)DOO��GRPLQDWHG�E\�%LPRUDLF�3HQXOWV�DUH�%DG�+'�(GJHV
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RU�YLFH�YHUVD��GRHV�([SUHVV�GRPLQDWH�
�+��QRQKHDG���RU�YLFH�YHUVD"��:H�KDYH�LQWURGXFHG

D� QHZ� FRQVWUDLQW�� �%LPRUDLF�� 3HQXOWV� DUH� %DG� +'� (GJHV�� EXW� WKH� QHHG� IRU� VRPH� VXFK

FRQVWUDLQW� LV� E\� QR� PHDQV� PRWLYDWHG� RQO\� E\� (PDNKXZD�� $� YDULHW\� RI� RWKHU� %DQWX
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0RQRPRUDLF�+'��,Q�DQ\�FDVH��ZH�EHOLHYH�WKDW�WKH�2SWLPDO�'RPDLQV�7KHRU\�DQDO\VLV�RI
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