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6DPPHQGUDJ�

'HW�KDU�Y UW�HQ�HQRUP SULVYHNVW�L�EROLJPDUNHGHW�RJ�HQ�¡NQLQJ�DY�LQQYDQGULQJ�WLO�1RUJH�GH�

VLVWH����nU��,QQYDQGULQJVVWU¡PPHU�HU�HW�IHQRPHQ�L�IOHUH�GHOHU�DY�YHUGHQ��'HWWH�KDU�I¡UW�WLO�DW�

PDQJH�ODQG�XQGHUV¡NHU HIIHNWHQ�LQQYDQGUHUH�KDU�Sn�EROLJSULVHU��9HG�KMHOS�DY�PXOWLSSHO�

UHJUHVMRQVDQDO\VH�KDU�YL�XQGHUV¡NW�RP�LQQYDQGULQJ�KDU�HQ�HIIHNW�Sn�EROLJSULV QnU�GHW�

NRQWUROOHUHV�IRU�GH�XDYKHQJLJH�YDULDEOHQH�VROJW�EROLJ��UHQWH�RJ�LQQWHNW�

9nU�K\SRWHVH�HU�DW�LQQYDQGULQJ�KDU�HQ�SRVLWLY�HIIHNW�Sn�EROLJSULV�QnU�GHW�NRQWUROOHUHV�IRU�DOOH�

XDYKHQJLJH�YDULDEOHU��9LGHUH�DQWDU�YL�DW�VROJW�EROLJ�RJ�LQQWHNW�KDU�HQ�SRVLWLY�HIIHNW�Sn�

EROLJSULV�RJ�UHQWHQ�KDU�HQ�QHJDWLY�HIIHNW�Sn�EROLJSULV��)XQQHQH�HU L�VDPVYDU�PHG YnUH

K\SRWHVHU QnU LQQWHNW HNVNOXGHUHV�IUD PRGHOOHQ �PRGHOO�����,QQYDQGULQJVHIIHNWHQ Sn�EROLJSULV�

HU�SRVLWLY�RJ�GHW�VDPPH�JMHOGHU EROLJ�VROJW��5HQWH�KDU�HQ�QHJDWLY�HIIHNW�Sn�EROLJSULV� $OOH�

YDULDEOHU�HU�VLJQLILNDQWH��XQQWDWW�UHQWH���1nU�LQQWHNW�LQNOXGHUHV�L�PRGHOOHQ��PRGHOO����KDU�

LQQYDQGULQJ�HQ�QHJDWLY�HIIHNW�Sn�EROLJSULV�VRP�LNNH�HU�L�WUnG�PHG�YnU�K\SRWHVH�RP�HQ�SRVLWLY�

HIIHNW��$OOH�DQGUH�YDULDEOHU�HU�L�VDPVYDU�PHG�YnUH�K\SRWHVHU RJ�HU�VLJQLILNDQWH��

6XPPDU\

7KHUH�KDV�EHHQ�D�KXJH�JURZWK�RI�WKH�SULFHV�LQ�WKH�KRXVLQJ�PDUNHW�DQG�DQ�LQFUHDVH�LQ�

LPPLJUDWLRQ�WR�1RUZD\�RYHU�WKH�ODVW����\HDUV��,PPLJUDWLRQ�IORZV�DUH�D�SKHQRPHQRQ�LQ PDQ\�

SDUWV�RI WKH�ZRUOG� 7KLV�KDV�OHG�PDQ\�FRXQWULHV�WR�LQYHVWLJDWH�WKH�HIIHFW�LPPLJUDWLRQ�KDV�RQ�

KRXVLQJ�SULFHV��8VLQJ�PXOWLSOH�UHJUHVVLRQ�DQDO\VLV��KDYH�ZH�LQYHVWLJDWHG�ZKHWKHU�LPPLJUDWLRQ�

KDU�DQ�HIIHFW�RQ�KRXVLQJ�SULFHV�ZKHQ�FRQWUROOLQJ�IRU�WKH�LQGHSHQGHQW�YDULDEOHV�KRXVHV�VROG��

LQWHUHVW�UDWH�DQG�LQFRPH���

2XU�K\SRWKHVHV�DUH�WKDW�LPPLJUDWLRQ�KDV D�SRVLWLYH�HIIHFW�RQ�KRXVLQJ�SULFHV�ZKHQ�LW�LV

FRQWUROOHG�IRU�DOO�WKH�LQGHSHQGHQW�YDULDEOHV��)XUWKHU��ZH�DVVXPH�WKDW�KRXVHV�VROG�DQG�LQFRPH�

KDYH�D�SRVLWLYH�HIIHFW�RQ�KRXVLQJ�SULFHV�DQG�LQWHUHVW�UDWH�KDV�D�QHJDWLYH�HIIHFW�RQ�KRXVLQJ�

SULFHV��7KH�ILQGLQJV�FRPSO\�ZLWK�RXU�K\SRWKHVHV�ZKHQ�LQFRPH�LV�H[FOXGHG�IURP�WKH�PRGHO�

�PRGHO�����7KH�LPPLJUDWLRQ�HIIHFW�RQ�KRXVLQJ�SULFHV�LV�SRVLWLYH�DQG�WKH�VDPH�JRHV�IRU�KRXVHV�

VROG��,QWHUHVW�UDWH�KDV�D�QHJDWLYH�HIIHFW�RQ�KRXVLQJ�SULFHV��$OO�WKH�YDULDEOHV�DUH�VLJQLILFDQW�

H[FHSW�LQWHUHVW�UDWH��:KHQ�LQFRPH�LV�LQFOXGHG�LQ�WKH�PRGHO��PRGHO����KDV�LPPLJUDWLRQ�D�

QHJDWLYH�HIIHFW�RQ�KRXVLQJ�SULFHV�ZKLFK�LV�QRW�FRQVLVWHQW�ZLWK�RXU�K\SRWKHVLV�RI�D�SRVLWLYH�

HIIHFW��$OO�RWKHU�YDULDEOHV�DUH�FRQVLVWHQW�ZLWK�RXU�K\SRWKHVHV�DQG�DUH�VLJQLILFDQW����
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Sn�EROLJSULVHU��

,�GHQQH�RSSJDYHQ�HU�GHW�EUXNW�NYDQWLWDWLYH�GDWD�IRU�n�XQGHUV¡NH�IRUKROGHW�PHOORP�LQQYDQGULQJ�

RJ�EROLJSULV��7LGOLJHUH IRUVNQLQJ LQGLNHUHU�DW�LQQYDQGUHUH�KDU�KRYHGVDNHOLJ�HQ�SRVLWLY�HIIHNW�

Sn�EROLJSULVHU��6DPWLGLJ�KDU�QRHQ�VWXGLHU�SnYLVW�PRWVDWW�HIIHNW��VRP�HQ�VWXGLH�L (QJODQG��

6WXGLHQ�WDU KHQV\Q�WLO�GH�HWQLVN�HQJHOVNH�VLQ�KROGQLQJ WLO�LQQYDQGUHUH KYRU�GH�PHG�K¡\HVW�

LQQWHNW�IO\WWHU�I¡UVW�IUD�RPUnGHQH�PHG�LQQYDQGUHUH�RJ�GHW�UHVXOWHUHU�L�ODYHUH�JMHQQRPVQLWWOLJ�

LQQWHNW�L�RPUnGHW�RJ�Vn�ODYHUH�EROLJSULVHU��'HW�HU�HQ�XQGHUV¡NHOVH�IUD 1RUJH�RP GH�HWQLVN�

QRUVNH VLQ KROGQLQJ�WLO�LQQYDQGUHUH�L�SHULRGHQ������± ������)XQQHQH�YLVHU�HQ�JHQHUHOW SRVLWLY�

KROGQLQJ�WLO�LQQYDQGUHUH��7HQGHQVHQ�IUD�1RUJH�VN\OGHV�VHJ�GHUPHG�IUD�LQQWU\NNHW�DY�

XWYLNOLQJHQ�L�PDQJH�DQGUH�ODQG� �+HOOHYLN 	�+HOOHYLN�������

ϭ͘Ϯ�WƌŽďůĞŵƐƚŝůůŝŶŐ�

3n�EDNJUXQQ�DY�RYHUQHYQW�LQIRUPDVMRQ�XQGHUV¡NHU�YL�L�GHQQH�RSSJDYHQ�I¡OJHQGH�

SUREOHPVWLOOLQJ�

+DU�LQQYDQGULQJ�HQ�HIIHNW�Sn�EROLJSULVHQH�L�1RUJH"

)RU�n�XQGHUV¡NH�LQQYDQGUHUQHV�HIIHNW�Sn�EROLJSULV KDU�YL�WDWW�L�EUXN�PXOWLSSHO�

UHJUHVMRQVDQDO\VH��0HG�XWJDQJVSXQNW�L�¡NRQRPLVN�WHRUL�RJ�NRQWUROOYDULDEOHU�EUXNW�L�IOHUH�

VWXGLHU�KDU�YL�L�WLOOHJJ�YDOJW�n�NRQWUROOHUH�IRU�I¡OJHQGH�YDULDEOHU��EROLJ�VROJW��UHQWH�RJ�LQQWHNW���



ϰ

Ϯ͘ �ŽůŝŐƉƌŝƐƵƚǀŝŬůŝŶŐ ŽŐ�ŝŶŶǀĂŶĚƌŝŶŐ

,�GHWWH�NDSLWWHOHW�VHU�YL�Sn�XWYLNOLQJHQ L�EROLJPDUNHGHW�RJ�L�NRUWH WUHNN�JnU�JMHQQRP�QRHQ�DY�GH�

YLNWLJVWH�IDNWRUHQH��%ROLJPDUNHGHW�VHV�L�VDPPHQKHQJ�PHG�LQQYDQGULQJ��,QQYDQGUHUQHV�HIIHNW�

Sn�EROLJSULVHU�HU�RPWDOW�L�IOHUH�VWXGLHU�QHYQW�L�GHONDSLWWHO����

Ϯ͘ϭEŽƌŐĞ

%ROLJPDUNHGHW�L�1RUJH�KDU�KDWW�HQ�HQRUP�XWYLNOLQJ�RJ�L�RSSJDYHQ�HU�IRNXVHW Sn�GH�VLVWH����nU��

%ODQW�GH PHVW�DYJM¡UHQGH�GULYHUH�L EROLJPDUNHGHW�VRP�YL�KDU�YDOJW�n�IRNXVHUH�Sn�HU�

KXVKROGQLQJHQHV�LQQWHNW��UHQWHQLYnHW�Sn�EROLJOnQ RJ�DQWDOO�HWWHUVSXUWH�RJ�WLOJMHQJHOLJH�EROLJHU�

Sn�PDUNHGHW �EUXNWH�RJ�Q\E\JJ���,�EHJ\QQHOVHQ�DY�WLGVSHULRGHQ�YL�XQGHUV¡NHU VNDSHU�

ILQDQVNULVHQ�XUROLJKHW�L�YHUGHQVPDUNHGHW��,I¡OJH�WDOO�IUD�66% ������ IDOOHU�EROLJSULVLQGHNVHQ�L�

1RUJH�L�SHULRGHQ�IUD�VHSWHPEHU������WLO PDL�������5HJMHULQJHQV�ILQDQVSROLWLNN�VOnU�LQQ�PHG�

UDVNH�JUHS��1RUJHV�%DQN ������ VHWWHU�VW\ULQJVUHQWHQ�QHG�IUD������SURVHQW�L�VHSWHPEHU������WLO�

��� SURVHQW L�PDL������RJ�UHQWHQ�KROGHV�Sn�ODYW QLYn GH�NRPPHQGH����nU��%ROLJOnQ�EOLU�

YHVHQWOLJ�ELOOLJHUH�RJ�QRUVNH�KXVKROGQLQJHUV�HYQH�WLO�n�NM¡SH�EROLJ�UHGXVHUHV�LNNH�L�YHVHQWOLJ�

JUDG GD�O¡QQVYHNVWHQ�HU�¡NHQGH�L�nUHQH�I¡U�RJ�HWWHU �����66%�������� 'HQ QRUVNH�¡NRQRPLHQ�

EOH�LNNH�KDUGW�UDPPHW�DY�ILQDQVNULVHQ�VRP�WLGOLJHUH�DQWDWW RJ�RYHUQHYQWH�JUHS�ELGUR�WLO n�

EHVN\WWH�EROLJPDUNHGHW�

)RNXVHW�Sn�EROLJPDUNHGHW�NDQ�VN\OGHV�GHW�NXOWXUHOOH�NMHQQHWHJQHW DW�IRON�IOHVW�KHU�L�ODQGHW�

¡QVNHU�n�HLH�VLQ�HJHQ�EROLJ��'HWWH�HU�PLQGUH�XWEUHGW�L�QDERODQGHW��6YHULJH��.M¡S�DY�EROLJ�HU�

GHQ�VW¡UVWH�LQYHVWHULQJHQ�EODQW�GH�IOHVWH KXVKROGQLQJHQH��'HW�NDQ�NRPPH�PHG�

WU\JJKHWVI¡OHOVH�RP�n�HLH�RJ�EHVWHPPH�RYHU�HJHQ�EROLJ��0HG�K¡\H�EROLJSULVHU�HU�IRUPXHQ�WLO�

IOHUH�KXVKROGQLQJHU�NQ\WWHW�KRYHGVDNHOLJ�WLO�HLHQGRPPHQ�GH�HLHU�RJ�RSSIDWWHU�EROLJHQ�RJVn�

VRP�HW�LQYHVWHULQJVREMHNW��*LWW�GHQ�VWRUH�¡NQLQJHQ�L�EROLJSULVHQH�GH�VLVWH����nU�KDU�IOHUH�WMHQW�

JRGW�Sn�YHUGLVWLJQLQJHQ�DY�EROLJHQ�VLQ��+¡\�DYNDVWQLQJ�Sn�LQYHVWHULQJ�L�EROLJ�I¡UHU�RIWH�WLO�VDOJ

RJ�NM¡S�DY�Q\WW��VW¡UUH�KXV��*MHOGHQ�EOLU�VWRUW�VHWW�RSSEHYDUW�Sn�K¡\W�QLYn�GD�PDQ�VHOJHU�G\UW�RJ�



ϱ

NM¡SHU�WLOVYDUHQGH�G\UW��)RU Q\HWDEOHUWH��EODQW�GHP�PDQJH�LQQYDQGUHUH�VRP�NRPPHU�LQQ�L�

PDUNHGHW�HU�ULVLNRHQ�NQ\WWHW�WLO�LQYHVWHULQJHQ IRU NM¡S�DY�EROLJ�VW¡UUH�GD�GH�NM¡SHU�EROLJHU VRP�

HU�G\UH RJ�SnGUDU�VHJ�PDNVLPDO�JMHOG��6OLNH�EROLJNM¡SHUH�PHG�K¡\�JMHOG�NDQ�Y UH�YHOGLJ�

VnUEDUH�L SHULRGHU�PHG�UHQWHRSSJDQJ�

5HQWHQLYnHW�GH�VLVWH����nU�KDU�Y UW�UHNRUGODYW�VOLN�DW�KXVKROGQLQJHQH�WnOWH�n�SnGUD�VHJ�PHU�

JMHOG�RJ�Y UH�XWVDWW�IRU�PHU�ULVLNR�KYLV�UHQWHQH�VNXOOH�VWLJH�IUHPRYHU��)RU�n�EHVN\WWH�

EROLJNM¡SHUH�L�n�SnGUD�VHJ�IRU�P\H�JMHOG�KDU�EROLJOnQVIRUVNULIWHQV YLONnU�EOLWW�VWUDPPHW�IOHUH�

JDQJHU��,I¡OJH�EROLJOnQVIRUVNULIWHQ�VNDO VDPOHW�OnQ�SHU�OnQWDNHU�KXVKROGQLQJ�LNNH�RYHUVWLJH�

����DY�EROLJHQV�NM¡SHVXP��,QQYLOJHW�EROLJOnQ�VNDO�LNNH�RYHUVWLJH���JDQJHU�OnQWDNHUQHV�

DOPLQQHOLJH�LQQWHNW��DOWVn�HQ�JMHOGVJUDG�Sn�XQGHU���JDQJHU�GHQ�DOPLQQHOLJH�LQQWHNWHQ��(W�DQQHW�

YLONnU�IRU�n�EHVWHPPH�OnQWDNHUQHV�EHWMHQLQJVHYQH�HU�YXUGHULQJHQ�RP�OnQWDNHUHQ�WnOHU�HQ���

SURVHQWSRHQJ�UHQWH¡NQLQJ��,�HW�IRUV¡N�Sn�n�EUHPVH�VWLJQLQJHQ�L�EROLJSULVHQH�L�2VOR�RPUnGHW�

EOH����L�EROLJOnQVIRUVNULIWHQ ������ XWYLGHW�PHG GHW ���OHGGHW��'HW�VHWWHU�HQ�JUHQVH�IRU�DW�

LQQYLOJHW�QHGEHWDOLQJVOnQ�VNDO�LNNH�RYHUVWLJH����SURVHQW DY�EROLJHQV�YHUGL�YHG�NM¡S�DY�

VHNXQG U�EROLJ�L�2VOR�

,������RJ������KDU�EROLJSULVHQH�¡NW�\WWHUOLJHUH��,�MXQL������EOH�JMHOGVUHJLVWHUHW�ODQVHUW�VRP�JLU�

EODQW�DQQHW�PXOLJKHW�WLO�SULYDWSHUVRQHU�n�KROGH�RYHUVLNW�RYHU�VLQ�JMHOG��,I¡OJH�JMHOGVUHJLVWHUHWV�

QHWWVLGH�HU�WMHQHVWHQH�WDWW�L�EUXN�DY�EODQW�DQQHW�ILQDQVIRUHWDN��)ULVWHOVHQ�PHG�n�ILQDQVLHUH�

HJHQNDSLWDO�PHG�NUHGLWWJMHOG�NRPPHU�PHVW VDQQV\QOLJ�WLO�n�UHGXVHUHV�GD�ILQDQVLHOOH�

LQVWLWXVMRQHU�KDU�Qn�WLOJDQJ�WLO�KXVKROGQLQJHQHV�VDPOHW�JMHOG��)LQDQVWLOV\QHW�YXUGHUHU�HYHQWXHOO�

HQGULQJ�L�EROLJOnQVIRUVNULIWHQ�PHG�DW�GHW�EODQW�DQQHW�LNNH�VNDO�LQQYLOJHV�EROLJOnQ�VRP�

RYHUVWLJHU ����JDQJHU�OnQWDNHUQHV�DOPLQQHOLJH�LQQWHNW�RJ�NDQ�I¡UH�WLO�ODYHUH�SULVYHNVW�L�

EROLJPDUNHGHW�IUHPRYHU��

,I¡OJH�66%�KDU�LQQYDQGUHUH�EnGH�P\H�ODYHUH�LQQWHNW�HQQ�JMHQQRPVQLWWHW�RJ�HU�

I¡UVWHJDQJVNM¡SHUH� ,������YDU�DUEHLGVOHGLJKHW�EODQW�LQQYDQGUHUH�Sn�������PHQV�WDOOHW�YDU�����
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��IRU�¡YULJ�EHIRONQLQJ�

0HG�GH�HNVLVWHUHQGH�RJ�IUHPWLGLJH�LQQVWUDPPLQJHU VDPW�XWYLNOLQJHQ�L�¡NRQRPLHQ�RJ�

EHIRONQLQJVYHNVWHQ�EOLU�GHW�YDQVNHOLJ�n�WUHNNH�NODUH�NRQNOXVMRQHU�IRU�IUHPWLGHQ����

Ϯ͘Ϯ dŝĚůŝŐĞƌĞ�ƐƚƵĚŝĞƌ

'HW�KDU�Y UW�HQ�¡NQLQJ�L�LQQYDQGULQJ�Sn�YHUGHQVEDVLV Sn����PLOOLRQHU�IUD������± �������:RUOG�

%DQN�,QWHUQDWLRQDO��������

'HW�VWRUH�RPIDQJHW�DY�IHQRPHQHW�KDU�I¡UW�WLO�DW�IOHUH�ODQG�JMHQQRPI¡UHU�VWXGLHU�IRU�n�XQGHUV¡NH�

RP�LQQYDQGULQJ�KDU�YLUNQLQJ�Sn EROLJSULVHU Sn�ODQGVEDVLV��9L KDU�YDOJW�n�VH�Sn�VWXGLHU�VRP�

XQGHUV¡NHU�LQQYDQGUHUQHV�HIIHNW�Sn�EROLJSULVHU�

(Q�DUWLNNHO �/DUNLQ�HW�DO�������� SXEOLVHUW�L�-RXUQDO�RI�+RXVLQJ�(FRQRPLFV�VDPPHQOLJQHU�

LQQYDQGULQJVHIIHNWHQ�Sn�EROLJSULVHU�L�IOHUH�ODQG��,�VWXGLHW�ILQQHU�GH�DW�LQQYDQGULQJ�¡NHU�

EROLJSULVHQH�JHQHUHOW�PHQ�HIIHNWHQ�YDULHUHU�L�RPUnGHU�RJ�RYHU�WLG��'H�KDU�NRQWUROOHUW�IRU�

KROGQLQJHQ�ORNDOEHIRONQLQJ�KDU�WLO�LQQYDQGUHUH��,�GH�RPUnGHQH�KYRU�ORNDOEHIRONQLQJHQ�KDU�

QHJDWLY�KROGQLQJ�WLO�LQQYDQGUHUH�HU�HIIHNWHQ�LQQYDQGUHUH�KDU�Sn�EROLJSULVHU ODYHUH�PHQ�OLNHYHO�

LNNH�QHJDWLY��,�PDQJH�ODQG�HU�HIIHNWHQ�Q¡\WUDO��

(Q�DQQHQ�ZRUNLQJ�SDSHU �+\VORS��/H��0DUq�	�6WLOOPDQ������� SXEOLVHUW�DY�0RWX� GHQ�K¡\HVW�

UDQJHUW�¡NRQRPLVNH�RUJDQLVDVMRQ�L�1HZ�=HDODQG DQDO\VHUHU�IRUKROGHW�PHOORP�EROLJPDUNHGHW�

RJ�LQQYDQGULQJ��1nU�GH�NRQWUROOHUHU IRU�EHIRONQLQJVYHNVW�L�NRPELQDVMRQ�PHG�VRVLDOH�±

GHPRJUDILVNH�HJHQVNDSHU�SHU RPUnGH�HU�GHW�LNNH�IXQQHW�EHYLV�Sn�DW�GHW�HU�HQ�UHODVMRQ�PHOORP�

VDPPHQVHWQLQJHQ�DY�SRSXODVMRQHQ�RJ�EROLJSULVHU� 'H�ILQQHU�LNNH�DW HW�K¡\HUH�DQWDOO�

Q\DQNRPQH�LQQYDQGUHUH�L�HW�RPUnGH�IRUnUVDNHU�K¡\HUH�EROLJSULVHU�RJ�NRQNOXGHUHU�PHG�DW�GHW�

HU�VHOYH�EHIRONQLQJVYHNVWHQ�VRP�SUHVVHU�RSS�EROLJSULVHQH�

(Q�GLVFXVVLRQ�SDSHU��6j������� KDQGOHU�RP�LQQYDQGULQJ�RJ�EROLJSULVHQH�L�(QJODQG� )XQQHQH�

LQGLNHUHU�DW�LQQYDQGUHUH�KDU�QHJDWLY�HIIHNW�Sn�EROLJSULVHU��'HQ�QHJDWLYH�HIIHNWHQ�IRUNODUHV�



ϳ

EODQW�DQQHW�DY�ORNDOEHIRONQLQJHQV�UHVSRQV�Sn�LQQYDQGUHUH��$Y�GH�HWQLVN�HQJHOVNH�HU�GHW�GH�

PHG�K¡\HVW�LQQWHNW RJ�XWGDQQLQJ VRP�KDU�PXOLJKHW�RJ�YHOJHU�n�IO\WWH�XW�DY�RPUnGHU�PHG�

LQQYDQGUHUH��'HWWH�VNDSHU�RPUnGHU�GHU�KXVKROGQLQJHU�KDU�ODY�JMHQQRPVQLWWOLJ�LQQWHNW�RJ�

XWGDQQLQJ�VRP�I¡UHU�WLO QHJDWLY�HIIHNW�Sn�EROLJHWWHUVS¡UVHO�RJ�ODYH�EROLJSULVHU� (IIHNWHQ�HU�

PRWVDWW�QnU�LQQYDQGUHUH�KDU K¡\�XWGDQQLQJ�RJ�IO\WWHU�LQQ�L�RPUnGHU�PHG�HWQLVN�HQJHOVNPHQQ�

,�HQ�DQQHQ�GLVFXVVLRQ�SDSHU��$OEHUW�6DL]� ����� HU�WHPDHW�LQQYDQGULQJ�RJ�OHLH�L�DPHULNDQVNH�

E\HU��'HW XQGHUV¡NHV�RJVn�IRU�GHQ�SRVLWLYH�SnYLUNQLQJHQ�LQQYDQGULQJ�KDU�Sn�EROLJYHUGL�

)XQQHQH�WLOVLHU�DW�YHG����¡NQLQJ�L�SRSXODVMRQHQ�L�HQ�E\�VRP�VN\OGHV�LQQYDQGULQJVW¡PPHU�

¡NHU�OHLHSULVHU�RJ�EROLJYHUGLHU�L�JMHQQRPVQLWW�PHG����

ϯ͘ DĞƚŽĚĞ
,�GHWWH�NDSLWWHOHW�SUHVHQWHUHV�DOOH�YDULDEOHU�EUXNW�L�DQDO\VHQH RJ�GHUHV�UHOHYDQV��9DULDEOHQH

EUXNHV�YLGHUH�IRU�n�NRQVWUXHUH�GHQ�WHRUHWLVNH�PRGHOOHQ�HWWHUIXOJW�DY�YnUH�K\SRWHVHU��,�VLVWH�

GHONDSLWWHO�VHU�YL�Sn�KYD�HQ�UHJUHVMRQVDQDO\VH�LQQHE UHU�RJ�HJHQVNDSHQH�YHG�WLGVVHULHGDWD�RJ�

VPn�XWYDOJ��

ϯ͘ϭ�sĂƌŝĂďůĞƌ�

8QGHU�I¡OJHU�HQ�RYHUVLNW�RYHU�GH�XDYKHQJLJH�YDULDEOHQH LQQYDQGULQJ��EROLJ�ODJW�XW�RJ�VROJW��

UHQWH�RJ�LQQWHNW RJ�KYRUIRU�GH�HU�EODQW�IDNWRUHQH�VRP�DYJM¡U�EROLJSULVHQH��

ϯ͘ϭ͘ϭ��ŽůŝŐƉƌŝƐĞƌ
%ROLJSULV�HU�GHQ�DYKHQJLJH�YDULDEHOHQ�L�YnU�RSSJDYH��9L�XQGHUV¡NHU�XWYLNOLQJHQ�L�EROLJSULVHQH�

IRU GH�VLVWH����nU�NRQWUROOHUW�IRU�GH�XDYKHQJLJH�YDULDEOHQH�LQQYDQGULQJ��UHQWH��LQQWHNW��EROLJHU�

VROJW RJ ODJW�XW��

5nGDWD�IRU�YDULDEHOHQ�EROLJSULV�HU�KHQWHW�IUD�66%��WDEHOO�������©*MHQQRPVQLWWOLJ�

NYDGUDWPHWHUSULV�RJ�DQWDOO�RPVHWQLQJHU�SHU�NYDGUDW�SHU�I\ONHª��'DWDHQH�HU�NYDUWDOV YLVH IRU�



ϴ

nUHQH����� ± �����RJ�JMHOGHU GH�QRPLQHOOH�EROLJSULVHQH�IRU VHOYHLHU�EORNNOHLOLJKHWHU��

HQHEROLJHU RJ VPnKXV��'HW�ILQQHV�LNNH�HQ�WDEHOO�VRP�LQQHKROGHU�NYDUWDOVYLV�JMHQQRPVQLWWOLJ�

NYDGUDWPHWHUSULV�IRU�DOOH�HLHUIRUPHU�VDPOHW��, �����HLHW��������DY�KXVKROGQLQJHQH�HJHQ�EROLJ�

RJ�KHOH�������DY�GHP�YDU�VHOYHLHUEROLJHU��$Y�GHQ�JUXQQ�KDU�YL�YDOJW�GDWDVHWWHW�IRU�VHOYHLHU�±

HLHQGRPPHU��)RU�n�ILQQH�JMHQQRPVQLWWOLJ�NYDGUDWPHWHUSULV IRU�KHOH�ODQGHW�HU�WDOO�SU�I\ONH�RJ�

EROLJW\SH�VXPPHUW�RJ�GHUHWWHU�GHOW�Sn�DQWDOO�I\ONHU RJ�EROLJW\SHU�

%ROLJSULVHQH�KDU�KDWW�HQ�HQRUP�XWYLNOLQJ�L�NRQWUROOSHULRGHQ��'HWWH�HU�LOOXVWUHUW�L�ILJXUHQ�XQGHU�

KYRU�GHQ�JU¡QQH�OLQMHQ�UHSUHVHQWHUHU�GHQ�JMHQQRPVQLWWOLJH�NYDGUDWPHWHUSULVHQ�L�1RUJH�RJ�GHQ�

U¡GH�OLQMHQ�NXQ�2VOR��0HQV�NYDGUDWPHWHUSULVHQ�Sn�ODQGVEDVLV�KDU�¡NW�PHG�RYHU�����KDU�GHQ�

GREOHW�VHJ�L�2VOR� �.URJVYHHQ�������

)LJXU��� 3ULVXWYLNOLQJHQ�L�1RUJH�RJ�2VOR L�SHULRGHQ������� ����

.LOGH��ZZZ�NURJVYHHQ�QR

,�RSSJDYHQ�WHVWHU�YL�IRU�IRUNODULQJVNUDIWHQ�GH�XDYKHQJLJH�YDULDEOHQH�KDU�Sn�EROLJSULV��$Y�GHQ�

JUXQQ�HU�GHW�YLNWLJ�n�PHUNH�VHJ�DW�HQ YRNVHQGH�%13�RJ�O¡QQVJUXQQODJ��ODYW�UHQWHQLYn�RJ�

XUEDQLVHULQJ�NDQ�Y UH�QRHQ�DY�IDNWRUHQH�VRP�IRUNODUHU�GH�VWLJHQGH�EROLJSULVHQH� )UD�

WLOEXGVVLGHQ�NDQ�GHW�Y UH�DQWDOO�WLOJMHQJHOLJH�EROLJHU�VRP�HU�PHG�n�SnYLUNH�EROLJSULVHQH��



ϵ

$QWDOO�WLOJMHQJHOLJH WRPWHU�VRP�HU�IHUGLJUHJXOHUW�WLO�XWE\JJLQJ�IUD�NRPPXQHQ HU�RJVn�HQ�IDNWRU�

VRP�¡NHU�WLOEXGHW��5HQWHQLYnHW�RJ�KXVKROGQLQJHQHV�HYQH�WLO�n�NM¡SH �O¡QQV¡NQLQJ�LQQNDONXOHUW�

LQIODVMRQ��NDQ�VOn�XW�Sn EROLJSULVHU��

ϯ͘ϭ͘Ϯ /ŶŶǀĂŶĚƌŝŶŐͬŝŶŶǀĂŶĚƌĞƌĞ

,QQYDQGULQJ�HU�YnU�XDYKHQJLJ�KRYHGYDULDEHO�GD�YL�XQGHUV¡NHU�LQQYDQGUHUQHV�HIIHNW�Sn�

EROLJSULVHU��

'DWDVHWWHQH IRU�LQQYDQGUHUH�HU�IUD�66%V�VWDWLVWLNNEDQN��,QQYDQGUHUH�GHILQHUHV�VRP�SHUVRQHU�

VRP�HU�I¡GW�L�XWODQGHW�DY�WR�XWHQODQGVNI¡GWH IRUHOGUH�

9L�KDU�EUXNW���YDULDEOHU �WRWDOW�DQWDOO�LQQYDQGUHUH�ERVDWW�L�1RUJH�RJ�WRWDOEHIRONQLQJ� IRU�n�

NRQVWUXHUH�YDULDEHOHQ�LQQYDQGULQJ EUXNW�L�RSSJDYHQ��'HW�HU�HW�IRUKROGVWDOO��WRWDOW�DQWDOO�

LQQYDQGUHUH�WRWDOEHIRONQLQJ���'HWWH�IRUKROGVWDOOHW�IDQJHU�¡NQLQJHQ�L�WRWDOEHIRONQLQJHQ�VRP�

VN\OGHV�LQQYDQGULQJ��)RUKROGVWDOOHW�HU�JDQJHW�PHG�������RJ�KHQVLNWHQ�PHG�GHW�KDU�Y UW�

ILQSXVVLQJ�DY�UHVXOWDWHQH��

7RWDOW�DQWDOO�LQQYDQGUHUH IUHPNRPPHU�IUD�WDEHOO ������©,QQYDQGUHUH�RJ�QRUVNI¡GWH�PHG�

LQQYDQGUHUIRUHOGUH��HWWHU�NM¡QQ�RJ ODQGEDNJUXQQ������� ����ª RJ�JMHOGHU�LQQYDQGUHUH�IUD�DOOH�

ODQG�HNVNOXGHUW�1RUJH��7DOOHQH�HU�nUOLJH�RJ�EHKDQGOHW�VRP�NYDUWDOV�YLVH��9DULDEHOHQ

WRWDOEHIRONQLQJ IUHPNRPPHU�IUD�WDEHOO ������©(QGULQJDU L�EHIRONQLQJD�L�O¡SHW�DY�NYDUWDOHW��

IRU�NRPPXQDU��I\ONH�RJ�KHLOH�ODQGHW��.������.��� ����.�ª RJ�JMHOGHU�IRU�KHOH�ODQGHW��

$QWDOO�LQQYDQGUHUH�L�1RUJH�KDU�GREOHW�VHJ�GH�VLVWH����nU LI¡OJH�WDOO�IUD�66%�VRP�HU�LOOXVWUHUW�

YHG�KMHOS�DY�JUDIHQ�XQGHU��



ϭϬ

)LJXU��� $QWDOO�LQQYDQGUHUH�L�1RUJH�L�SHULRGHQ������± ������IRUGHOW�SHU�NM¡QQ

*UDILVN�LOOXVWUDVMRQ�DY�PHQQ�RJ�NYLQQHU�LQQYDQGUHUH�ERVDWW�L�1RUJH�L�SHULRGHQ������± �����

.LOGH��66%

,������HU�GHW�ERVDWW���������LQQYDQGUHUH�L�1RUJH��VRP�VDPPHQ�PHG�VLQH�QRUVNI¡GWH�EDUQ�

XWJM¡U���������SHUVRQHU� 'HWWH�WLOVYDUHU��������DY�WRWDOEHIRONQLQJHQ� 6RP�JUDIHQ�YLVHU�EHVWnU�

GHQ�VW¡UVWH�DQGHOHQ�DY�PHQQ��)RUNODULQJ�Sn�GHWWH�NDQ�Y UH�DW�GHQ�VW¡UVWH�DQGHOHQ�LQQYDQGUHUH�

KDU�DQNRPPHW�1RUJH�L�V¡N�HWWHU�DUEHLG�RJ�HU�IUD�¡VWHXURSHLVNH�ODQG �3ROHQ��%DOWLNXP��RJ�GH�

DQGUH�QRUGLVNH�ODQGHQH��,0'L���������$QWDOOHW�LQQYDQGUHUH�IUD��VW�(XURSD�RJ�GH�EDOWLVNH�

VWDWHQH�¡NWH�NUDIWLJ�VLGHQ������GD�IOHUH�ODQG�L�RPUnGHW�EOH�PHGOHPPHU�DY�(8��(QGULQJ�L�

UHJOHQH�IRU�RSSKROGV�± RJ�DUEHLGVWLOODWHOVH�JMRUGH�DUEHLGVLQQYDQGULQJ�OHWWHUH�IRU�HXURSHHUH�

,I¡OJH�66% ������ YDU�������DY�WRWDOW�DQWDOO�LQQYDQGUHUH�L�DOGHUHQ����± ���nU�V\VVHOVDWW�SHU����

NYDUWDO������NRQWUD��������L�EHIRONQLQJHQ�IRU�¡YULJ��'HW�HU�VWRUH�DYYLN�L�DQGHOHQ�V\VVHOVDWWH�

JLWW�ODQGHQH�GH�NRPPHU�IUD��3n�GHQ HQH�\WWHUNDQWHQ�HU�LQQYDQGUHUH�IUD�$IULND�PHG�

V\VVHOVHWQLQJ�Sn��������RJ�Sn�GHQ�DQGUH�\WWHUNDQWHQ�LQQYDQGUHUH�IUD�(8�± ODQG�PHG�

V\VVHOVHWQLQJ�Sn�������RJ�RSSRYHU��6\VVHOVHWWLQJ�EODQW�LQQYDQGUHUH�LOOXVWUHUHV�YHG�KMHOS�DY

JUDIHQ�XQGHU�



ϭϭ

)LJXU��� 8WYLNOLQJHQ�L�V\VVHOVDWWH�LQQYDQGUHUH��

*UDIHQ�YLVHU�XWYLNOLQJHQ�L�V\VVHOVDWWH�LQQYDQGUHUH�L�1RUJH�VRP�XWJMRUGH�������� SHUVRQHU L������ �NQLQJ�L�DQWDOO�LQQYDQGUHUH�

L�MREE�HU�L�VDPVYDU�PHG�¡NQLQJHQ�L�LQQYDQGUHUH�ERVDWW�L�1RUJH�����

.LOGH��66%

,QQYDQGUHUH�LQYHVWHUHU�PHG�n�NM¡SH�EROLJ�L�1RUJH��9HG�XWJDQJHQ�DY������HLHW������ DY�

LQQYDQGUHUH�HJHQ�EROLJ�PRW�������DY�EHIRONQLQJHQ�HOOHUV �66%�������� 0HG�GHW�K¡\H�DQWDOO�

LQQYDQGUHUH�L�1RUJH�VRP�HU�L�MREE PHG�LQWHUHVVH�IRU�n�HLH�HJHQ�EROLJ�DQVHV�LQQYDQGUHUH�n�Y UH

HQ�V\QOLJ�DNW¡U�L�EROLJPDUNHGHW��'HW�HU�XQGHUV¡NW�L�WLGOLJHUH�VWXGLHU�RJ�IXQQHW�DW�LQQYDQGUHUH

KDU KRYHGVDNHOLJ HQ�HIIHNW�Sn�EROLJSULVHU���

ϯ͘ϭ͘ϯ dŝůďƵĚͬďŽůŝŐĞƌ�ůĂŐƚ�Ƶƚ�ĨŽƌ�ƐĂůŐ�ŽŐ�ĞƚƚĞƌƐƉƆƌƐĞůͬ�ďŽůŝŐĞƌ�ƐŽůŐƚ

,�GHWWH�GHONDSLWOHW�VHU�YL�Q UPHUH�Sn�GH�WR�XDYKHQJLJH�NRQWUROOYDULDEOHQH�EROLJ�VROJW RJ�ODJW�

XW���

7LGVVHULHGDWD�IRU�EROLJHU VROJW�RJ�ODJW�XW�HU�RYHUVHQGW�IUD�(LHQGRP�1RUJH��5nGDWDHQH�HU�

PnQHGOLJH�RJ�JMHOGHU�WRWDOW�EROLJHU�ODJW�XW�RJ�VROJW IRU�KHOH�ODQGHW�RJ�IRU�VW¡UUH JHRJUDILVNH



ϭϮ

RPUnGHU��IRU�HNVHPSHO�$VNHU�RJ�% UXP�VHWW�XQGHU�HWW��9L�JMRUGH�RP�GH�PnQHGOLJH�WDOOHQH�WLO�

NYDUWDOV�YLVH�YHG�n�VXPPHUH���PnQHGHU�RP�JDQJHQ�IRU�n�WLOSDVVH�GH�WLO�YnUW�GDWDVHWW��)UD�

QHWWVLGHQ�WLO (LHQGRP�1RUJH ������ QHYQHV�I¡OJHQGH�RP�GDWDJUXQQODJHW��©6WDWLVWLNNHQ�HU�LNNH�

HQ�WRWDOWHOOLQJ�RYHU�VROJWH�EROLJHU�IULWLGVEROLJHU��6WDWLVWLNNHQ�EDVHUHU�VHJ�Sn�VDOJ�IRUPLGOHW�DY�

PHJOHUH�RJ�DQQRQVHUW�JMHQQRP�)LQQ�QR��2PVHWQLQJHU�VRP�EHG¡PPHV�VRP�RPVHWQLQJHU�DY�

DQQHW�HQQ�EROLJ� IULWLGVEROLJ �WRPWHU��JDUDVMH�RVY���WDV�XW�DY�GDWDJUXQQODJHW�JMHQQRP�

DXWRPDWLVHUWH�UXWLQHU�KRV�(LHQGRPVYHUGL�$6�ª�

9L�KDU�YDOJW�n�EUXNH�YDULDEHOHQ�VROJWH�EROLJHU IRU�n�JMHQVSHLOH�NRQVXPHQWHQHV�HWWHUVS¡UVHO�DY�

EROLJHU�Sn�PDUNHGHW��$QWDOO�EROLJHU�ODJW�XW IRU�VDOJ�GHILQHUHU�WLOEXGVVLGHQ��'HW�RSSQnV�OLNHYHNW�

L�PDUNHGHW�QnU�DQWDOO�WLOJMHQJHOLJH�EROLJHU�WLOEXG�HU�OLN�VROJWH�EROLJHU�HWWHUVS¡UVHO��

,�PHPR�B�����IUD�1RUJHV�%DQN�QHYQHV�I¡OJHQGH���

©(QNHO�WHRUL�RP�WLOEXG�RJ�HWWHUVS¡UVHO�JLU�VW¡WWH�WLO�DW�LQQYDQGULQJ�Sn�NRUW�VLNW�YLO�ELGUD�WLO�

K¡\HUH�EROLJSULVHU��'HWWH�I¡OJHU�DY�DW�LQQYDQGUHUQH�YLO�KD�EHKRY�IRU�EROLJ�IUD�I¡UVWH�GDJ��PHQV�

GHW�WDU�WLG�n�¡NH�EROLJWLOEXGHW��,�ILJXU���LOOXVWUHUHV�GHWWH�VY UW�VNMHPDWLVN��7LOEXGHW�DY�EROLJHU�

HU�JLWW�Sn�NRUW�VLNW�RJ�WLOEXGVNXUYHQ��7��HU�I¡OJHOLJ�ORGGUHWW��6DPWLGLJ�DQWDV�GHW�DW�GHW�HU�HQ�

IDOOHQGH�VDPPHQKHQJ�PHOORP�SULVHQ�RJ�HWWHUVS¡UVHOHQ�HWWHU�EROLJ��%ROLJHWWHUVS¡UVHOHQ�HU�L�

XWJDQJVSXQNWHW�JLWW�YHG�OLQMHQ�(��RJ�EROLJSULVHQ�YLO�I¡OJHOLJ�Y UH�OLN�3���VNM ULQJVSXQNWHW�

PHOORP�HWWHUVS¡UVHOV� RJ�WLOEXGVNXUYHQ��6RP�HQ�I¡OJH�DY�LQQYDQGULQJHQ�¡NHU�HWWHUVS¡UVHOHQ�

HWWHU�EROLJ��RJ�HWWHUVS¡UVHOVNXUYHQ�VNLIWHU�XWRYHU��WLO�(���'HW�I¡UHU�WLO�DW�EROLJSULVHQ�¡NHU�IUD�

3��WLO�3���3n�QRH�VLNW�YLO�GH�K¡\HUH�EROLJSULVHQH�JM¡UH�GHW�O¡QQVRPW�n�E\JJH Q\H�EROLJHU��RJ�

EROLJWLOEXGHW�YLO�¡NH��'HW�WLOVLHU�DW�EROLJSULVHIIHNWHQ�DY�LQQYDQGULQJ�YLO�Y UH�PLQGUH�Sn�ODQJ�

VLNW�HQQ�Sn�NRUW�VLNW��PHQ�IRU�HNVHPSHO�L�GHQ�JUDG�GHW�HU�PDQJHO�Sn�OHGLJH�WRPWHU��NDQ�

EROLJSULVHQH�RJVn�EOL�YDULJ�K¡\HUH�VRP�HQ�I¡OJH�DY�LQQYDQGULQJHQ�ª�



ϭϯ

)LJXU��� 7LOEXG�RJ�HWWHUVS¡UVHO�HWWHU�EROLJ

*UDILVN�LOOXVWUDVMRQ�DY�WLOEXG�RJ�HWWHUVS¡UVHO�HWWHU�EROLJ��(Q�¡NQLQJ�L�HWWHUVS¡UVHO�I¡UHU�WLO�¡NQLQJ�L�EROLJSULV��

.LOGH��1RUJHV�%DQN

+YLV�GHW�HU�I UUH�EROLJHU�WLO�VDOJV Sn�PDUNHGHW�HQQ�NRQVXPHQWHQH�HWWHUVS¡U�SUHVVHV�

EROLJSULVHQH�RSS��+YLV�GHW�HU�QRN�WLOJMHQJHOLJH�EROLJHU�Sn�PDUNHGHW�PHQ�NM¡SHUQHV�NM¡SHNUDIW�

RJ�YLOMH�HU�VYHNNHW�Vn�SUHVVHV�EROLJSULVHQH�QHG� 6RP�QHYQW�RYHU�OHJJHU�LQQYDQGUHUH�SUHVV�Sn�

EROLJPDUNHGHW�Sn�NRUW�VLNW�GD�GH�HWWHUVS¡U�HQ�EROLJ�IUD�I¡UVWH�GDJ��)RU�DW�GHW�VNDO�RSSQnV�

OLNHYHNW�E¡U�GHW�Y UH�QRN�EROLJHU�Sn�PDUNHGHW��7LOEXGVVLGHQ�KDU�Y UW�VYDN�IOHUH�VWHGHU�L�

ODQGHW��VSHVLHOW�L�2VOR�KYRU�XWE\JJLQJ�DY�Q\H�EROLJHU�LNNH�VNMHU�UDVNW�QRN�JLWW�GHQ�¡NHQGH�

EHIRONQLQJVPHQJGHQ��%HIRONQLQJVYHNVW�VRP�L�VWRU�JUDG�VN\OGHV�LQQYDQGUHUH�L�NRPELQDVMRQ�

PHG�I UUH�WLOJMHQJHOLJH�EROLJHU�Sn�PDUNHGHW�NDQ�Y UH EODQW�IDNWRUHQH�VRP�SnYLUNHU�

EROLJSULVHQH����



ϭϰ

ϯ͘ϭ͘ϰ ZĞŶƚĞ

9L�NRQWUROOHUHU�IRU�HIIHNWHQ�GHQ�XDYKHQJLJH�NRQWUROOYDULDEHOHQ UHQWH�KDU�Sn�EROLJSULV��

.YDUWDOV�YLVH�UnGDWD�IRU�UHQWH�HU�KHQWHW�IUD�66%��WDEHOO�������©5HQWHU�Sn�XWHVWnHQGH�XWOnQ��

HWWHU�OnQJLYHU��XWOnQVW\SH�RJ�VHNWRU��7RWDOWHOOLQJ��SURVHQW������.��� ����.�ª RJ�GHW�HU�YDOJW�

WRWDOW XWOnQ�PHG�SDQW�L�EROLJ�IRU�KXVKROGQLQJHU��'HW�YDU�LNNH�PXOLJ�n�In�WDN�L�NYDUWDOV�YLVH�

UHQWHVDWVHU�IRU�nUHQH������± ���� RJ�DY�GHQ�JUXQQ�KDU�YL�YDOJW�n�JM¡UH�GH�RP�WLO�NYDUWDOV�YLVH��

,�1RUJH�ILQDQVLHUHV�GH�IOHVWH�EROLJNM¡S�PHG�OnQ�IUD�ILQDQVLHOOH�LQVWLWXVMRQHU�KYRU�GHW�VWLOOHV�

VLNNHUKHW�PHG�SDQW�L�VHOYH�EROLJHQ��'HWWH�JMHOGHU�I¡UVWHJDQJVNM¡SHUH�VRP�PHVW�VDQQV\QOLJ�

WUHQJHU�n�ILQDQVLHUH�PHVWHSDUWHQ�DY�EROLJNM¡SHW�PHG�OnQ��/DYW UHQWHQLYn�NDQ�ELGUD�WLO�K¡\H�

EROLJSULVHU�RJ GD�HU EROLJNM¡SHUH�Q¡GW�WLO�n�WD�RSS�K¡\HUH�OnQ��'HWWH�KDU�Y UW�WLOIHOOH�L�

NRQWUROOSHULRGHQ�YnU�KYRU�KXVKROGQLQJHQHV�JMHOGVJUDG KDU�¡NW�NRQVWDQW�RJ�EHILQQHU�VHJ�Sn�HW�

YHOGLJ�K¡\W�QLYn��'HW�KDU�IUDP�WLO�Qn�LNNH�Y UW�HW�SUREOHP�PHG�GHW�ODYH�UHQWHQLYnHW�YL�KDU�KDWW�

L�1RUJH�VLGHQ�ILQDQVNULVHQ�L�K¡VW������RJ�VHQHUH�ROMHSULVIDOOHW�L�������)LJXUHQ�XQGHU�LOOXVWUHUHU�

UHQWHXWYLNOLQJHQ�GH�VLVWH����nU�KYRU�PDQ�VHU�DW�HWWHU�GHW�VWRUH�IDOOHW�L������KDU�UHQWHQ�KROGW�VHJ�

NRQVWDQW�Sn�ODYW�QLYn��

)LJXU����8WYLNOLQJHQ�L�UHQWHQ�Sn�XWHVWnHQGH�XWOnQ�SURVHQW��PHG�SDQW�L�EROLJ�IUD������± ����

.LOGH��66%

)¡UVW�L������KDU�1RUJHV�%DQN�VDWW�RSS�VW\ULQJVUHQWHQ�WR�JDQJHU�VRP�E¡U�VHV�L�VDPPHQKHQJ�

PHG�O¡QQVYHNVWHQ�RJ�K¡\HUH�V\VVHOVHWWLQJ��5HQWH¡NQLQJHQ�HU�EODQW�DQQHW�PHQW�n�EUHPVH GHQ�



ϭϱ

HNVWUHPH�EROLJSULVYHNVWHQ�RJ�GHQ�¡NHQGH�JMHOGVJUDGHQ��5HQWH¡NQLQJ�E¡U�LI¡OJH�1RUJHV�%DQN�

VNMH�JUDGYLV�RJ�VNnQVRPW��'HW�Pn�WDV�KHQV\Q�WLO�GHQ�K¡\H�JMHOGVJUDGHQ�QRUVNH�KXVKROGQLQJHU�

KDU�L�GDJ�KYRU�IOHUH�OnQWDNHUH�LNNH�KDU�RSSOHYG�HQ�¡NQLQJ�L�EROLJUHQWHQ��-R�K¡\HUH�JMHOGVQLYn�

MR�PHUH�XWVDWW�RJ�PLQGUH�HODVWLVN�HU�KXVKROGQLQJHQH�RYHQIRU�HQ�UHQWH¡NQLQJ�

9L�XQGHUV¡NHU�HIIHNWHQ�LQQYDQGUHUH�KDU�Sn�EROLJSULVHU�RJ�PDQJH�LQQYDQGUHUH�WLOK¡UHU�JUXSSHQ�

DY�KXVKROGQLQJHU�PHG�ODY�LQQWHNW��'HQQH�JUXSSHQ�HU�PHU�XWVDWW�IRU�HQ�UHQWHHQGULQJ��VSHVLHOW�

PHG�GHQ�K¡\H�JMHOGVJUDGHQ�L�1RUJH�L�GDJ��'HQ�VW¡UVWH�LQQYDQGULQJVVWU¡PPHQ�KDU�NRPPHW�WLO�

1RUJH�GH�VLVWH����nUHQH�KYRU�LQQYDQGUHUH�KDU�Y UW�I¡UVWHJDQJVNM¡SHUH�RJ�GHW�ODYH�UHQWHQLYnHW�

KDU�JLWW�GHP�PXOLJKHW�WLO�n�OnQH�PHU��.M¡SHUHQV�ILQDQVLHULQJVHYQH�SnYLUNHV�GLUHNWH�DY�

UHQWHHQGULQJHU�RJ�GHUPHG�VOnU�HQ�UHQWH¡NQLQJ�QHJDWLY�XW�Sn�EROLJSULVHU� 'HUPHG�KDU�UHQWHQ�HQ�

DYJM¡UHQGH�HIIHNW�Sn�EROLJSULVHU��'HWWH�KDU�RJVn�Y UW�JUXQQHQ�IRU�DW�IOHUH�VWXGLHU�KDU�EUXNW�

UHQWH�VRP�NRQWUROOYDULDEHO� �1RUJHV�%DQN��������

ϯ͘ϭ͘ϱ /ŶŶƚĞŬƚ

,�GHWWH�DYVQLWWHW�NRPPHQWHUHU�YL�GHQ�XDYKHQJLJH�NRQWUROOYDULDEHOHQ�LQQWHNW��

'DWD�IRU�LQQWHNW�HU�KHQWHW�IUD�66%��WDEHOO������ ©,QQWHNW�IRU�KXVKROGQLQJHU��HWWHU�

KXVKROGQLQJVW\SH��$QWDOO�RJ�PHGLDQ��)�������± ����ª� 7DEHOOHQ�LQQHKROGHU�nUOLJH�WDOO�VRP�YL�

KDU�EUXNW�VRP�NYDUWDOV YLVH�

)LJXU�� LOOXVWUHUHU LQQWHNWVXWYLNOLQJHQ�GH�VLVWH����nU��0HGLDQ�LQQWHNW�SHU�KXVKROGQLQJ�KDU�KDWW�

HQ�NUDIWLJ�¡NQLQJ RJ�NDQ�VHV�L�VDPPHQKHQJ�PHG %13� ,�SHULRGHQ������± �����¡NWH�

JMHQQRPVQLWWOLJ�VDPOHW�LQQWHNW�IRU�KXVKROGQLQJHQH�PHG����SURVHQW�L�QRPLQHOO�YHUGL�

�+DOYRUVHQ�������



ϭϲ

)LJXU����8WYLNOLQJHQ�L�DOOH�KXVKROGQLQJHQHV�LQQWHNW�HWWHU�VNDWW�PHGLDQ��L�nUHQH������± �����

.LOGH� 66%

9L�YXUGHUWH�n�EUXNH�PHGLDQ�LQQWHNW�IRU�LQQYDQGUHUH�PHQ�YDOJWH�PHGLDQ�LQQWHNW�SHU�

KXVKROGQLQJ�VRP�JMHOGHU�KHOH�EHIRONLQJHQ LVWHGHQIRU��3n�GHQ�PnWHQ�PnOHU�YL�HIIHNWHQ�LQQWHNW�

IUD�DOOH�KXVKROGQLQJHU�KDU�Sn�EROLJSULVHU���

+XVKROGQLQJHQHV�LQQWHNW�HU�EODQW�GH�DYJM¡UHQGH�IDNWRUHQH�VRP�GHILQHUHU�KXVKROGQLQJHQHV�

HYQH�WLO�n�NM¡SH��0HG�K¡\�NM¡SHHYQH�NDQ�PDQ�NM¡SH�VW¡UUH�RJ�G\UHUH�EROLJHU��DOWVn�Y UH�PHG�

Sn�n�¡NH�EROLJHWWHUVS¡UVHOHQ��*HQHUHOW�KDU�LQQYDQGUHUH�JMHQQRPVQLWWOLJ�ODYHUH�LQQWHNW�HQQ�LNNH�

LQQYDQGUHUH��'HW�HU�VWRU�YDULDVMRQ�L�LQQWHNWHQ�EODQW�LQQYDQGUHUH�EDVHUW�Sn�RSSULQQHOVHVODQG� ,�

�����WMHQWH�LQQYDQGUHUH�L�VQLWW�����PLQGUH�HQQ�LNNH�LQQYDQGUHUH �66%���������,QQWHNWHQ�HU�

GHQ�PHVW�DYJM¡UHQGH�IDNWRUHQ�IRU�n�In�EROLJOnQ�GD�OnQHW�LNNH�NDQ�RYHUVWLJH���JDQJHU�nUVO¡QQ� ,�

WLOOHJJ�NUHYHU�EDQNHQH�HQ�HJHQNDSLWDO�Sn�����DY�NM¡SHVXPPHQ�RJ�DW�PDQ�WnOHU HQ�UHQWH¡NQLQJ�

Sn�� SURVHQWSRHQJ� 'HW�HU�VDQQV\QOLJ�DW�LQQYDQGUHUH�VOLWHU�PHG�n�RSSI\OOH�HJHQNDSLWDONUDYHW�

Sn������GD�GH�HU�Q\DQNRPPHW�RJ�LNNH�NODUHU�n�VSDUH�PLGOHU�UDVNW�VLGHQ�GH�KDU�ODY�LQQWHNW� 'H�

HU KRYHGVDNHOLJ�I¡UVWHJDQJVNM¡SHUH�RJ�KDU�IRU�HNVHPSHO�LNNH�WMHQW�Sn�HYHQWXHOO�YHUGLVWLJQLQJ�

YHG�VDOJ�DY�WLGOLJHUH�EROLJ�VDPPHQOLJQHW�PHG�EHIRONQLQJHQ�IRU�¡YULJ��

)RU�n�In�LQQYLOJHW�OnQ�HU�LQQWHNW�DYJM¡UHQGH��VSHVLHOW�IRU�YDQVNHOLJVWLOWH�JUXSSHU�VRP�



ϭϳ

LQQYDQGUHUH��'HW�HU�OnQVW¡UUHOVHQ�VRP�DYJM¡U�KYRU�G\U�EROLJ�PDQ�InU�NM¡SW��+¡\HUH�LQQWHNWHU�

I¡UHU WLO�PXOLJKHW�IRU VSDULQJ�RJ�LQQYLOJHOVH�DY�K¡\HUH�OnQ��'D�KDU�PDQ�EHGUH�VMDQV�WLO�n�

NRPPH�LQQ�Sn�EROLJPDUNHGHW��'HWWH�I¡UHU�WLO�IOHUH�DNW¡UHU�Sn�EROLJPDUNHGHW���



ϭϴ

ϯ͘Ϯ dĞŽƌĞƚŝƐŬ�ŵŽĚĞůů
,�GHWWH�NDSLWOHW�JnU�YL�JMHQQRP�GHQ�WHRUHWLVNH�PRGHOOHQ�VRP�HU�NRQVWUXHUW�Sn�EDNJUXQQ�DY�

XWYDOJWH�YDULDEOHU��¡NRQRPLVN�WHRUL�RJ�WLGOLJHUH�VWXGLHU��)RUVNQLQJVK\SRWHVHQH�SUHVHQWHUHU�

KYRUGDQ�GH���XDYKHQJLJH�YDULDEOHQH�SnYLUNHU�GHQ�DYKHQJLJH�YDULDEHOHQ�EROLJSULV�

7HRUHWLVN�PRGHOO

+�

�

+�

�

+� �

�

+� �

+�

)LJXU����7HRUHWLVN�PRGHOO�PHG�K\SRWHVHU
3UHVHQWDVMRQ�DY�K\SRWHVHQH�RJ�UHODVMRQHQ�GH�XDYKHQJLJH�YDULDEOHQH�LQQYDQGULQJ��EROLJ�ODJW�XW�RJ�VROJW��UHQWH�RJ�LQQWHNW�KDU�
PHG�GHQ�DYKHQJLJH�YDULDEHOHQ�EROLJSULV��

,QQYDQGULQJ
[�

%ROLJ�ODJW�XW
[�

%ROLJ�VROJW
[�

5HQWH
[�

,QQWHNW
[�

%ROLJSULV
\



ϭϵ

ϯ͘Ϯ͘ϭ�,ǇƉŽƚĞƐĞ�ĨŽƌ�ŝŶŶǀĂŶĚƌŝŶŐ

$QDO\VHQ�L�GHQQH�RSSJDYHQ�IRNXVHUHU�Sn�HIIHNWHQ�LQQYDQGULQJ KDU�Sn�EROLJSULVHQH��7LGOLJHUH�

VWXGLHU�L�1RUJH�RJ�XWODQGHW�ILQQHU�KRYHGVDNHOLJ�HQ�SRVLWLY�HIIHNW�PHOORP�LQQYDQGULQJ�RJ�

EROLJSULVHU��66%�UDSSRUWHUHU�DW�IOHUWDOOHW�DY�SHUVRQHQH�VRP�LQQYDQGUHW�1RUJH�GH�VLVWH����nU�HU�

DUEHLGVLQQYDQGUHUH�IUD�(8�ODQG��'HQ�JUXSSHQ�LQQYDQGUHUH�ERVHWWHU�VHJ�KHU�L�ODQGHW�

KRYHGVDNHOLJ�PHG�IRUPnO�n�VNDIIH�VHJ�MREE�RJ�HWDEOHUH�VHJ�RJ�KDU�EHKRY�IRU�EROLJ�IUD�I¡UVWH�

GDJ� 5DSSRUWHU�IUD�66%�SnSHNHU�DW�V\VVHOVHWWLQJHQ�EODQW�LQQYDQGUHUH�IUD�(8�ODQG�HU�RYHU����

���)OHUH�SHUVRQHU�L�MREE�EHW\U�IOHUH�VNDWWHEHWDOHUH�RJ�¡NHQGH�YHUGLVNDSQLQJ�ELGUDU�WLO�K¡\HUH�

%13��

(Q�YHNVW�L�¡NRQRPLHQ�IRU�¡YULJ�I¡UHU�WLO�¡NQLQJ�L�LQYHVWHULQJHU��,�WLOOHJJ�WLO�DW�EROLJSULVHQH�NDQ�

KD�VWRU�EHW\GQLQJ�IRU�GHQ�HQNHOWH�IRUEUXNHU��NDQ�XWYLNOLQJHQ�RJVn�JL�HQ�SHNHSLQQ�Sn�

VWDELOLWHWHQ�RJ�VXQQKHWHQ�L�HW�ODQGV�¡NRQRPL���7DNOH��������%ROLJPDUNHGHW�L�1RUJH�DQVHV�DY�

GH�IOHVWH�KXVKROGQLQJHU�VRP�HW�LQYHVWHULQJVPDUNHG�KYRU�PDQ�NM¡SHU�HQ�EROLJ�IRU�n�

WLOIUHGVVWLOOH�VLWW�EHKRY�IRU�n�KD�HW�WU\JW�VWHG�n�ER�RJ�VDPWLGLJ�EUXNH�EROLJHQ�VRP�HW�

VSDULQJVREMHNW�PHG�HQ�NRQVWDQW�¡NHQGH�YHUGL��$W�OHLHPDUNHGHW�HU�Vn�G\UW�NDQ�RJVn�©SXVKHª�

IOHUH�KXVKROGQLQJHU�WLO�n�LQYHVWHUH�L�NM¡S�DY�EROLJ��

+HQV\QWDWW�RYHQQHYQWH�IDNWRUHU�RJ�IDNWRUHQH�L�DYVQLWW�������PHQHU�YL�DW�

+���,QQYDQGULQJ�KDU�HQ�SRVLWLY�HIIHNW�Sn EROLJSULV�

ϯ͘Ϯ͘Ϯ�,ǇƉŽƚĞƐĞ�ĨŽƌ�ďŽůŝŐ�ůĂŐƚ�Ƶƚ

$QWDOO�WLOJMHQJHOLJH�EROLJHU�L�PDUNHGHW�HU�QHYQW�IUD�IOHUH�HLHQGRPVPHJOHUVHOVNDSHU�n�Y UH�HQ�

YLNWLJ�SDUDPHWHU�IRU�XWYLNOLQJHQ�L�EROLJSULVHU��(WWHUVRP�NM¡SHUQH�XWJM¡U�HW�UHODWLYW�VWDELOW�DQWDOO�

RYHU�WLG��HU�GHW�WLOEXGHW�VRP�SnYLUNHU�SULVHQH�PHVW��1nU�GHW�HU In�EROLJHU�WLO�VDOJV�¡NHU�SULVHQH��

QnU�GHW�HU�PDQJH�WLO�VDOJV�JnU�SULVHQH�QHG���,YHUVHQ��������,I¡OJH�DUWLNNHOHQ�SnYLUNHU�LNNH�



ϮϬ

EHIRONQLQJVYHNVWHQ�EROLJSULVHQH�Sn�ODQJ�VLNW��'HWWH�HU�L�VDPVYDU�PHG�OLNHYHNWWHRULHQ�KYRU�

PDUNHGHW�WLOSDVVHU�VHJ�HWWHUVS¡UVHOHQ�RJ�WLOEXGHW�HWWHU�EROLJHU�RYHU�ODQJ�WLG��,�1RUJH�KDU�GHW�GH�

VLVWH����nU�Y UW�HQ�VWRU�¡NQLQJ�L�EHIRONQLQJVYHNVWHQ�VRP�VN\OGHV�EODQW�DQQHW�LQQYDQGUHUH��,�

NRPELQDVMRQ�PHG�I UUH�UHJXOHUWH�EROLJHU�VRP�UHVXOWHUHU�L�I UUH�IUHPWLGLJH�EROLJHU�NDQ�Y UH�

IDNWRUHU�VRP�SnYLUNHU�EROLJSULVHQH�RSSRYHU��'HWWH�VSHVLHOW�L�RPUnGHU�VRP�2VOR��2J��PRWVDWW�

QnU�DQWDOO�EROLJHU�ODJW�XW�Sn�PDUNHGHW�¡NHU��HU�WLOJMHQJHOLJKHWHQ�WLOEXGHW�L�EROLJPDUNHGHW�VW¡UUH��

QRH�VRP�NDQ�SUHVVH�SULVHQH�QHGRYHU�

,�YXUGHULQJ�DY�RYHQQHYQWH�IDNWRUHQH�NDQ�I¡OJHQGH�NRQNOXGHUHV��

+���$QWDOO�EROLJHU�ODJW�XW�Sn PDUNHGHW�KDU�HQ�QHJDWLY�HIIHNW�Sn�EROLJSULVHU�

ϯ͘Ϯ͘ϯ�,ǇƉŽƚĞƐĞ�ĨŽƌ�ďŽůŝŐ�ƐŽůŐƚ�

9DULDEHOHQ�EROLJ�VROJW�JMHQVSHLOHU�IRUEUXNHUHV�KXVKROGQLQJHQHV�HWWHUVS¡UVHO�HWWHU�EROLJ��

+XVKROGQLQJHQHV�YLOOLJKHW�WLO�n�NM¡SH�EROLJ�UHJXOHUHU�EROLJPDUNHGHW�L�GHQ�IRUVWDQGHQ�DW�GH�

SUHVVHU�EROLJSULVHQH�RSSRYHU�QnU�IOHUH�VDOJ�JMHQQRPI¡UHV��,I¡OJH�OLNHYHNWWHRUL�WLOSDVVHV�

PDUNHGHW�HWWHUVS¡UVHOHQ�HWWHU�EROLJHU�PHQ�L�WLGHU�PHG�K¡\�HWWHUVS¡UVHO�¡NHU�EROLJSULVHQH��)OHUH�

ILQDQVLHOOH�DNW¡UHU�I¡OJHU�WHWW�PHG�XWYLNOLQJHQ�L�EROLJPDUNHGHW�GD�GHQ�JLU�WHJQ�Sn�KYRU�VXQQ�

¡NRQRPLHQ�HU�RJ�RP�GH�¡NRQRPLVNH�DVSHNWHQH�HU�SRVLWLYH�IRU�IUHPWLGHQ��

9L�NRQNOXGHUHU�PHG�I¡OJHQGH�K\SRWHVH�

+���$QWDOO�VROJWH�EROLJHU�KDU�HQ�SRVLWLY�HIIHNW�Sn�EROLJSULVHU��

ϯ͘Ϯ͘ϰ�,ǇƉŽƚĞƐĞ�ĨŽƌ�ƌĞŶƚĞ

5HQWH�Sn�EROLJOnQ�HU�HQ�IDNWRU�VRP�NDQ�KD�GLUHNWH�HIIHNW�Sn�EROLJSULV��6W\ULQJVUHQWHQ�VRP�

IDVWVHWWHV�DY�1RUJHV�%DQN�WDU�KHQV\Q�WLO�IOHUH�PDNUR¡NRQRPLVNH�IRUKROG��'HQ�NDQ�JL�

UHWQLQJVOLQMHU�WLO�EROLJPDUNHGHW�EDVHUW�Sn�¡NRQRPLHQ�IRU�¡YULJ�RJ�HYHQWXHOO�IUHPWLGLJ�

XWYLNOLQJ��(Q�ODY�EROLJUHQWH�NDQ�ELGUD�WLO�n�In�RSS�IDUWHQ�L�¡NRQRPLHQ�VRP�KDU�Y UW�WLOIHOOH�



Ϯϭ

XQGHU�ILQDQVNULVHQ��/DY�UHQWH�NDQ�RJVn�Y UH�HW IRUV¡N�IRU�n�LNNH�VNDSH�XUROLJKHW�L�PDUNHGHW�

KYLV�IRU�HNVHPSHO�UHDOO¡QQHQ�LNNH�¡NHU�WLOVYDUHQGH��

'HW�ODYH�UHQWHQLYnHW�L�1RUJH�GH�VLVWH����nU�KDU�ELGUDWW�WLO�GH�¡NHQGH�EROLJSULVHQH��/DYHUH�UHQWH�

EHW\U�PXOLJKHW�WLO�n�EHWMHQH�K¡\HUH�OnQ�RJ�K¡\HUH�ILQDQVLHULQJVHYQH�IRU�EROLJNM¡SHUH��3n�GHQ�

PnWHQ�NDQ�EROLJNM¡SHUH�E\�RSS�EROLJSULVHQH��+YLV�UHQWHQ�JnU�RSS�EOLU�IOHUH�KXVKROGQLQJHU�

VnUEDUH��JLWW�GHQ�K¡\H�JMHOGVJUDGHQ�L�ODQGHW RJ�GHWWH�NDQ�SnYLUNH�EROLJSULVHQH��'HUPHG�NDQ�YL�

NRQNOXGHUH�I¡OJHQGH��

+���5HQWHQ�KDU�HQ�QHJDWLY�HIIHNW�Sn�EROLJSULVHU��

ϯ͘Ϯ͘ϱ�,ǇƉŽƚĞƐĞ�ĨŽƌ�ŝŶŶƚĞŬƚ

,QQWHNW�HU�GHQ�YHVHQWOLJVWH�IDNWRUHQ�VRP�GHILQHUHU�KXVKROGQLQJHQHV�HYQH�WLO�n�NM¡SH��'HQ�

DOPLQQHOLJH�LQQWHNWHQ�HU�EODQW�YLONnUHQH�L�EROLJOnQVIRUVNULIWHQ�VRP�UHJXOHUHU�KYRU�P\H�

IRUEUXNHUH�KXVKROGQLQJHU�NDQ�In�L�EROLJOnQ��+YLV�HQ�KXVKROGQLQJ�KDU�K¡\�LQQWHNW NDQ�GH�NM¡SH�

G\UHUH EROLJHU��1nU�YLOOLJKHWHQ�RJ�EHWDOLQJVHYQHQ�WLO�SRWHQVLHOOH�EROLJNM¡SHUH�HU�K¡\�SUHVVHV�

EROLJSULVHQH�RSS��,�PRWVHWQLQJ�WLO�GHWWH�IDOOHU�SULVHQH�QnU�SRWHQVLHOOH�EROLJNM¡SHUH�KDU�ODY�

LQQWHNW��

)¡OJHQGH�NDQ�NRQNOXGHUHV��

+���,QQWHNW�KDU�HQ�SRVLWLY�HIIHNW�Sn�EROLJSULVHU���



ϮϮ

ϯ͘ϯZĞŐƌĞƐũŽŶƐĂŶĂůǇƐĞ

,�GHWWH�DYVQLWWHW�VHU�YL�Q UPHUH�Sn�KYD�HQ�UHJUHVMRQVDQDO\VH�LQQHE UHU RJ�HJHQVNDSHQH�YHG�

WLGVVHULHGDWD�RJ�VPn�XWYDOJ��

ϯ͘ϯ͘ϭ�ZĞŐƌĞƐũŽŶ

,I¡OJH��7KUDQH��������V����� GHILQHUHV�UHJUHVMRQ�VRP�©�«� HQ�PHWRGH�IRU�n�ILQQH�XW�RP�RJ�

KYRUGDQ�HQ�XDYKHQJLJ�YDULDEHO��[��L�VWDWLVWLVN�IRUVWDQG�VDPYDULHUHU�PHG�HQ�DYKHQJLJ�YDULDEHO��

\��IRU�HW�EHVWHPW�VHWW�REVHUYDVMRQHU�ª� ,�YnU�RSSJDYH�XQGHUV¡NHU�YL�YLUNQLQJHQ�GH�XDYKHQJLJH�

YDULDEOHQH LQQYDQGULQJ��UHQWH��LQQWHNW��EROLJHU�VROJW�RJ�ODJW�XW�KDU�Sn�GHQ�DYKHQJLJH�YDULDEHOHQ�

EROLJSULV��9L�XQGHUV¡NHU�YHG�KMHOS�DY�OLQH U�UHJUHVMRQVDQDO\VH�VHSDUDW�IRUKROGHW�PHOORP�KYHU�

XDYKHQJLJ�YDULDEHO�RJ�GHQ�DYKHQJLJH�YDULDEHOHQ��6DPWLGLJ�VHU�YL�Sn�IRUNODULQJVPDNWHQ�DOOH�GH�

XDYKHQJLJH�YDULDEOHQH�KDU�IRU�YDULDVMRQHQ�L�GHQ�DYKHQJLJH�YDULDEHOHQ��)RU�GHWWH�KDU�YL�EUXNW�

PXOWLSSHO�UHJUHVMRQVDQDO\VH��0XOWLSSHO�UHJUHVMRQVDQDO\VH �7KUDQH��������V������HU �«��NRUW�RJ�

JRGW�DW�UHJUHVMRQHQ�LQQHKROGHU�WR�HOOHU�IOHUH�XDYKHQJLJH�YDULDEOHU�VDPWLGLJ�HOOHU�VLPXOWDQW��

(Q�JUXQQ�IRU�n�EUXNH�PXOWLSSHO�UHJUHVMRQ�HU n�IDQJH�RSS�HQ�PHU�IXOOVWHQGLJ RJ�YLUNHOLJKHWVQ U

PRGHOO�HQQ�YHG�ELYDULDW�UHJUHVMRQVPRGHOO �7KUDQH��������V���� 9LUNQLQJHQ�[�± HQH�KDU�Sn�\�

NDQ��XW�LIUD�YLUNHOLJKHWVELOGHW�LNNH�IRUNODUHV�PHG�EDUH�HQ�XDYKHQJLJ�YDULDEHO��'HW�Pn�WHVWHV�IRU�

IOHUH�XDYKHQJLJH�YDULDEOHU�VRP�KDU�HQ�GLUHNWH�RJ�HOOHU�LQGLUHNWH�IRUNODULQJVHIIHNW�Sn�GHQ�

DYKHQJLJH�YDULDEHOHQ��(Q�DQQHQ�JUXQQ�IRU�EUXN�DY�PXOWLSSHO�UHJUHVMRQVDQDO\VH�HU�DW�YL�¡QVNHU�

HQ�PHVW�PXOLJ�NRUUHNW�RJ�SUHVLV�UHJUHVMRQVNRHIILVLHQW�IRU�HQ�XDYKHQJLJ�YDULDEHO�DY�

KRYHGLQWHUHVVH��9L�¡QVNHU�n�ILQQH�GHQ�XQLNH�HIIHNWHQ�DY�[��Sn�\� �«��6LNWHPnOHW�RP�n�

LGHQWLILVHUH�GHQ�XQLNH�HIIHNWHQ�[��Sn�\�XWJM¡U�GHQ�YLNWLJVWH�PRWLYDVMRQHQ�IRU�PXOWLSSHO�

UHJUHVMRQ���7KUDQH��������V�����



Ϯϯ

,�YnU�SUREOHPVWLOOLQJ�DQWDU�YL�DW�LQQYDQGUHUH�SnYLUNHU�EROLJSULVHU��9L�OHJJHU�RVV�Sn�HW�PHU�

HNVSOLVLWW�GHVNULSWLYW�DPELVMRQVQLYn�GD�YL�EHVNULYHU�KYD�VRP�VNMHU�L�GDWDHQH�YnUH��9L�HU�YHOGLJ�

IRUVLNWLJ�PHG�n�WUHNNH�NRQNOXVMRQHU�XWRYHU�GDWDHQH� (Q�DY�nUVDNHQH�HU�DW�L�UHDOLWHWHQ�NDQ�

XWYLNOLQJHQ�DY�EROLJSULVHQH�LNNH�EDUH�IRUNODUHV�DY�LQQYDQGULQJ��,�YnU�XQGHUV¡NHOVH�DQWDU�YL�DW�

GHW�HU�IOHUH�IDNWRUHU�VRP�KDU�HIIHNW�Sn�EROLJSULVHU��*UXQQHW�GHWWH KDU�YL�YDOJW�n�LQNOXGHUH�IOHUH�

XDYKHQJLJH�NRQWUROOYDULDEOHU��9HG�n�LQNOXGHUH�IOHUH�XDYKHQJLJH�YDULDEOHU�NDQ�YL�IDQJH�RSS�

GHQ�XQLNH�HIIHNWHQ�GHQ�XDYKHQJLJH�KRYHGYDULDEHOHQ�LQQYDQGULQJ�KDU�Sn�EROLJSULV�

KHQV\QWDWW�NRQWUROOHUW�IRU UHVWHUHQGH�NRQWUROOYDULDEOHU���

8QGHU�I¡OJHU�GHQ�JHQHUHOOH�UHJUHVMRQVOLQMHQ IRU�SRSXODVMRQVOLNQLQJ

\� �ȕ� ��ȕ� [� ��ȕ� [� ��ȕ� [����«���ȕQ [Q ��İ

ȕ�  �NRQVWDQWOHGGHW��RJ�HU�OLN�\�QnU�DOOH�[� ���

ȕ�  �VWLJQLQJVWDOOHW�KHOQLQJVNRHIILVLHQWHQ��RJ�IRUWHOOHU�KYRU�P\H�JMHQQRPVQLWWVYHUGLHQ�DY�\�

�¡NHU�V\QNHU��PHG�pQ�HQKHWVHQGULQJ�L�[�

İ  �IHLOOHGGHW��RJ�HU�HW�UHVWOHGG�VRP�LQNOXGHUHU�DOOH�YDULDVMRQHU�VRP�PRGHOOHQ�LNNH�IRUNODUHU�

)RWVNULIWQ�LQGLNHUHU�DW�GHW�NDQ�Y UH�Vn�VWRUW�DQWDOO�VRP�¡QVNHOLJ�DY�[�± HU�RJ�

UHJUHVMRQVNRHIILVLHQWHU��E�± HU��JLWW�HW�WLOVWUHNNHOLJ�DQWDOO�REVHUYDVMRQHU�

ϯ͘ϯ͘Ϯ dŝĚƐƐĞƌŝĞĚĂƚĂ�

(Q�WLGVVHULH�HU�HW�VHWW�DY�REVHUYDVMRQHU�[W UHJLVWUHUW�Sn�HQ�VSHVLILNN�WLG W���%URFNZHOO�	�'DYLV��

�������(Q�DQQHQ�GHILQLVMRQ�Sn�WLGVVHULH�HU�DW�GH�HU WLGVRULHQWHUWH�HOOHU�NURQRORJLVNH�VHNYHQVHU�

DY�REVHUYDVMRQHU�IRU�YDULDEHOHQ�L�LQWHUHVVH���0RQWJRPHU\��-HQQLQJV 	�.XODKFL� �����



Ϯϰ

7LGVVHULHDQDO\VH�NDQ�EUXNHV�IRU�n�DQDO\VHUH�WLGOLJHUH�YHUGLHU��LGHQWLILVHUH�WUHQGHU�RJ�PLQGUH�

IRU�n�SUHGLNHUH�IUHPWLGLJH�YHUGLHU�DY�YDULDEOHU��9HG�n�WD�KHQV\Q�WLO�PLNUR�PDNUR¡NRQRPLVNH�

YDULDEOHU��NDQ�SUHGLNVMRQVPDNWHQ�WLGVVHULHQ�KDU�IRUEHGUHV��7LGVVHULHDQDO\VH�HU�RJVn�HJQHW�IRU�n�

KnQGWHUH�PLGOHUWLGLJH�HIIHNWHU��%ODQW�XOHPSHQH�PHG�WLGVVHULHGDWD�HU�DW�VWUXNWXUHOOH�HQGULQJHU�

HU�YDQVNHOLJ�n�DYGHNNH�HQQ�YHG�EUXN�DY�IRUNODULQJVYDULDEOHU��

ϯ͘ϯ͘ϯ ^ŵĊ�ƵƚǀĂůŐ

'HW HU�PXOLJ�n�RSSQn YDOLGH�NRQNOXVMRQHU�YHG�n�JMHQQRPI¡UH VWDWLVWLVNH�DQDO\VHU�PHG�HW�VPDOW�

XWYDOJ��(Q�EHJUHQVLQJ�PHG�In�REVHUYDVMRQHU�HU�DW�PDQ LNNH�NDQ VH�VWRUH�IRUVNMHOOHU�HOOHU�VWRUH�

©HIIHNWHUª�L PnOLQJHU��0DQ�NDQ�LNNH�RSSQn�K¡\�JHQHUDOLVHUEDUKHW�RJ�In�HQ�SUHVLV�EHVNULYHOVH�

DY�RPIDQJHW�DY�HW�IHQRPHQ�Sn�WYHUV�DY�XOLNH�NRQWHNVWHU��

)RU�n�DYJM¡UH�RP�HW�XWYDOJ�HU�IRU�VPnWW��Pn�PDQ�WD�KHQV\Q�WLO�SDUDPHWHUQH�YL�¡QVNHU�n�HVWLPHUH�

L�PRGHOOHQ�RJ�WLOIHOGLJKHWHQ�L�GDWDHQH��8WYDOJHW�Pn�EOL�VW¡UUH�MR�IOHUH�SDUDPHWHUH�PRGHOOHQ�VNDO�

HVWLPHUH�

,�GHQQH�RSSJDYHQ�HU�GHW�EUXNW����REVHUYDVMRQHU�VRP�HU�Sn�GHQ�ODYHVWH�HQGHQ�DY�VNDODHQ�IRU�

DNVHSWHUW�DQWDOO�REVHUYDVMRQHU�EUXNW�L�HQ�UHJUHVMRQVDQDO\VH��9L�HU�IRUVLNWLJ�PHG�n�JHQHUDOLVHUH�

YnUH�IXQQ���



Ϯϱ

ϰ�^ƚĂƚŝƐƚŝƐŬ�ĂŶĂůǇƐĞ ʹŵƵůƚŝƉƉĞů�ƌĞŐƌĞƐũŽŶ

,�GHWWH�NDSLWWHOHW�SUHVHQWHUHV�IOHUH UHJUHVMRQVPRGHOOHU�KYRU�YL�XQGHUV¡NHU�IRUKROGHW�PHOORP�

EROLJSULV�RJ GH XDYKHQJLJH YDULDEOHQH�LQQYDQGULQJ��EROLJ�VROJW��UHQWH�RJ�LQQWHNW� ,�

XQGHUNDSLWWHO���� HU�GHW�WHVWHW IRU�OLQHDULWHW�L�GDWDHQH YHG�KMHOS�DY�ELYDULDW�UHJUHVMRQ��'HQ�

XDYKHQJLJH�YDULDEHOHQ�EROLJ�ODJW�XW�HU�LNNH�VLJQLILNDQW�RJ�GHUPHG�HNVNOXGHUW�IUD�

UHJUHVMRQVPRGHOOHQH�

9L�XQGHUV¡NHU�YLGHUH�IRU�VWDVMRQDULWHW SHU�YDULDEHO�YHG�KMHOS�DY�'LFNH\ ± )XOOHU�WHVW��,�

GHONDSLWWHO�����SUHVHQWHUHV�PRGHOO���KYRU�DOOH�XDYKHQJLJH�YDULDEOHU�HU�LQNOXGHUW�RJ�PRGHOO���

KYRU�LQQWHNW�HU�HNVNOXGHUW��%DVHUW�Sn�IXQQHQH�L�PRGHOO���RJ���WHVWHU�YL�YLGHUH�IRU�XWHOLJJHUH��

PXOWLNROOLQHDULWHW�RJ�KHWHURVNHGDVWLVLWHW��

,�GHONDSLWWHO�����SUHVHQWHUHV�PRGHOO���RJ���KYRU�YDULDEOHQH�\�RJ�[� HU�ORJJHW� 0RGHOO���

LQQHKROGHU�DOOH�XDYKHQJLJH�YDULDEOHU�PHQV�LQQWHNW�HU�HNVNOXGHUW�L�PRGHOO����'H�WR�PRGHOOHQH�

WHVWHV�RJVn�IRU�PXOWLNROOLQHDULWHW�RJ�KHWHURVNHGDVWLVLWHW��3n�JUXQQ�DY�GH�K¡\H�5� YHUGLHQH�VHU�

YL�WLO�VOXWW Q UPHUH�Sn�GHW�L�GHONDSLWWHO������

$QDO\VHQH�HU�NM¡UW�YHG�KMHOS�DY ([FHO�

ϰ͘ϭ�>ŝŶĞĂƌŝƚĞƚ

9L�EHJ\QQHU�PHG�n�XQGHUV¡NH�RP�GHW�HU�OLQHDU�VDPPHQKHQJ�PHOORP�GHQ�DYKHQJLJH�RJ�GH�

XDYKHQJLJH�YDULDEOHQH��9LVXHOW�JM¡UHV�GHWWH�YHG�n�VH�Sn�KYHUW�HQNHOW�VSUHGQLQJVSORWW��/LQH U�

UHJUHVMRQ�IRUXWVHWWHU�DW�VDPPHQKHQJHQ�PHOORP�[�RJ�\�L�GDWDHQH�NDQ�RSSVXPPHUHV�VRP�HQ�UHWW�

OLQMH� 1nU�GHW�HU�VDJW��YLO�DOGUL�DOOH�GDWDSXQNWHQH�OLJJH�Sn�UHJUHVMRQVOLQMHQ�± GD�EOLU�MR�5� ��

HOOHU��������7KUDQH��������V� ����9HUGLHQ�DY�5� WLOVYDUHU�KYRU�P\H�DY�WRWDOYDULDVMRQHQ�L�

EROLJSULVHQ�PRGHOOHQ�IRUNODUHU��VDPYDULDVMRQHQ�PHOORP�GH�XDYKHQJLJH�YDULDEOHQH�RJ�GHQ�

DYKHQJLJH�YDULDEHOHQ��6N\HQ�PHG�GDWDSXQNWHU�VNDO�GDQQH�HW�SRVLWLYW�HOOHU�QHJDWLYW�OLQHDUW�



Ϯϲ

P¡QVWHU��'HW�ILQQHV�IOHUH�WHNQLNNHU�IRU�n�WHVWH�IRU�OLQHDULWHW�HQQ�VSUHGQLQJVSORWW�PHQ�YL�

EHJUHQVHU�RVV�WLO�SORWWHQH�GD�YL�LNNH�KDU�HW�VWRUW�GDWDXWYDOJ��,�WLOOHJJ�VHU�YL�Q UPHUH�Sn�

UHVXOWDWHQH�IUD�UHJUHVMRQVDQDO\VHQH L�WDEHOO���XQGHU�

7DEHOO��� )XQQ�IUD�ELYDULDWH�UHJUHVMRQHU

9$5,$%/(5 ���������������������������������������������������������� ������������������������������������
5HJUHVMRQ 5HJUHVMRQ 5HJUHVMRQ 5HJUHVMRQ

,QQYDQGULQJ� ��������
����(���

%ROLJ�VROJW ����
�����

5HQWH ���������
����(���

,QQWHNW����� �����
����(���

5� ����� ����� ����� �����

6WG� ��� ����� ����� ���

+YHU�NRORQQH�SUHVHQWHUHU�IXQQHQH�IUD�GH�� ELYDULDWH�UHJUHVMRQVDQDO\VHQH��NRORQQH�����SUHVHQWHUHU�IXQQHQH�IRU�

LQQYDQGULQJ�RJ�EROLJSULV��NRORQQH�����IXQQHQH�IRU�VROJW�EROLJ�RJ�EROLJSULV��NRORQQH�����IXQQHQH�IRU�UHQWH�RJ�

EROLJSULV�RJ�NRORQQH�����IXQQHQH�IRU�LQQWHNW�RJ�EROLJSULV��)¡UVWH�NRORQQH�WLO�YHQVWUH�OLVWHU�RSS�DOOH�XDYKHQJLJH�

YDULDEOHU�RJ�EROLJSULV HU�GHQ�DYKHQJLJH�YDULDEHOHQ�L DOOH�ELYDULDWH�UHJUHVMRQHU��)¡UVWH�UDG�LQQHKROGHU�[�±

YDULDEOHQHV�NRHIILVLHQWHU RJ DQGUH�UDG�S�± YHUGLHQH��S�������S���������



Ϯϳ

)LJXU����6SUHGQLQJVSORWW�IRU�EROLJSULV�RJ�LQQYDQGULQJ��<�RJ�;��

8W�LIUD�VSUHGQLQJVSORWWHW�DQVHV�GHW�n�Y UH�HQ�SRVLWLY�OLQHDU�VDPPHQKHQJ�PHOORP�EROLJSULV�RJ�

LQQYDQGULQJ�RJ�NRHIILVLHQWHQ�IRU�LQQYDQGULQJ�HU�VLJQLILNDQW��5� PHG�HQ�YHUGL�Sn��������HU�

YHOGLJ�K¡\�RJ�EHNUHIWHU�DW�GDWDSXQNWHQH�OLJJHU�WHWW�PRW�UHJUHVMRQVOLQMHQ��

)LJXU��� 6SUHGQLQJVSORWW�IRU�EROLJSULV�RJ�EROLJ�ODJW�XW��<�RJ�;��

'DWDSXQNWHQH�L�VSUHGQLQJVSORWWHW�OLJJHU�VSUHGW�UXQGW�UHJUHVMRQVOLQMHQ�PHG�HQ�YHOGLJ�ODY�5� Sn�

�����VDPPHQOLJQHW�PHG�GH�DQGUH�XDYKHQJLJH�YDULDEOHQH�RJ�NRHIILVLHQWHQ�HU�LNNH�VLJQLILNDQW��

'HW�HU HQ�SRVLWLY�OLQHDU�WHQGHQV�L�GDWDSXQNWHQH�PHOORP�EROLJSULV�RJ�EROLJHU�ODJW�XW��

Ϭ

ϮϬϬϬϬ

ϰϬϬϬϬ

Ϭ͕ϬϬ ϱ͕ϬϬ ϭϬ͕ϬϬ ϭϱ͕ϬϬ ϮϬ͕ϬϬ

�Ž
ůŝŐ

Ɖƌ
ŝƐ

/ŶŶǀĂŶĚƌŝŶŐ�

^ƉƌĞĚŶŝŶŐƐƉůŽƚƚ

�ŽůŝŐƉƌŝƐ

>ŝŶĞčƌ�;�ŽůŝŐƉƌŝƐͿ

Ϭ

ϭϬϬϬϬ

ϮϬϬϬϬ

ϯϬϬϬϬ

ϰϬϬϬϬ

Ϭ ϭϬϬϬϬ ϮϬϬϬϬ ϯϬϬϬϬ ϰϬϬϬϬ

�Ž
ůŝŐ

Ɖƌ
ŝƐ

�ŽůŝŐ�ůĂŐƚ�Ƶƚ

^ƉƌĞĚŶŝŶŐƐƉůŽƚƚ

�ŽůŝŐƉƌŝƐ

>ŝŶĞčƌ�;�ŽůŝŐƉƌŝƐͿ



Ϯϴ

)LJXU���� 6SUHGQLQJVSORWW�IRU�EROLJSULV�RJ�EROLJ�VROJW��<�RJ�;��

,�GHWWH�WLOIHOOHW�HU�SXQNWHQH�SODVVHUW�L�HW�RPUnGH�UXQGW�UHJUHVMRQVOLQMHQ�PHG�HQ�5� Sn��������

'DWDSXQNWHQH�HU�LNNH�WHWW�Sn�UHJUHVMRQVOLQMHQ�PHG�VN\HQ�KDU�HQ�SRVLWLY�OLQHDU�UHWQLQJ��

.RHIILVLHQWHQ�IRU�EROLJ�VROJW�HU�VLJQLILNDQW�

)LJXU�����6SUHGQLQJVSORWW�IRU�EROLJSULV�RJ�UHQWH��<�RJ�;��

Ϭ

ϱϬϬϬ

ϭϬϬϬϬ

ϭϱϬϬϬ

ϮϬϬϬϬ

ϮϱϬϬϬ

ϯϬϬϬϬ

ϯϱϬϬϬ

Ϭ ϱϬϬϬ ϭϬϬϬϬ ϭϱϬϬϬ ϮϬϬϬϬ ϮϱϬϬϬ ϯϬϬϬϬ

�Ž
ůŝŐ

Ɖƌ
ŝƐ

�ŽůŝŐ�ƐŽůŐƚ

^ƉƌĞĚŶŝŶŐƐƉůŽƚƚ

�ŽůŝŐƉƌŝƐ

>ŝŶĞčƌ�;�ŽůŝŐƉƌŝƐͿ

Ϭ
ϱϬϬϬ

ϭϬϬϬϬ
ϭϱϬϬϬ
ϮϬϬϬϬ
ϮϱϬϬϬ
ϯϬϬϬϬ
ϯϱϬϬϬ

Ϭ Ϯ ϰ ϲ ϴ

�Ž
ůŝŐ

Ɖƌ
ŝƐ

ZĞŶƚĞ

^ƉƌĞĚŶŝŶŐƐƉůŽƚƚ

�ŽůŝŐƉƌŝƐ

>ŝŶĞčƌ�;�ŽůŝŐƉƌŝƐͿ



Ϯϵ

'DWDSXQNWHQH�HU�VSUHGW�UXQGW�UHJUHVMRQVOLQMHQ PHG�HQ�5� Sn������ RJ�NRHIILVLHQWHQ�HU�

VLJQLILNDQW��'HW�HU�HQ�QHJDWLYW�OLQHDU�WHQGHQV�L�VN\HQ�PHG�GDWDSXQNWHQH�RJ�YL�DQWDU�DW�GHW�HU�HQ�

OLQHDU�VDPPHQKHQJ����

)LJXU���� 6SUHGQLQJVSORWW�IRU�EROLJSULV�RJ�LQQWHNW��<�RJ�;��

'H�IOHVWH�GDWDSXQNWHQH�OLJJHU�Sn�UHJUHVMRQVOLQMHQ�RJ�5� KDU�HQ�YHUGL�Sn��������VRP�HU�YHOGLJ�

K¡\�RJ�EHNUHIWHU�DW�GDWDSXQNWHQH�OLJJHU�WHWW�PRW�UHJUHVMRQVOLQMHQ��.RHIILVLHQWHQ�HU�VLJQLILNDQW��

8W�LIUD�VSUHGQLQJVSORWWHW�DQVHV�GHW�n�Y UH�HQ�SRVLWLY�OLQHDU�VDPPHQKHQJ�PHOORP�EROLJSULV�RJ�

LQQWHNW�

)¡U�YL�JnU�YLGHUH�PHG�PXOWLSOH�UHJUHVMRQVPRGHOOHU�YHOJHU�YL�n�IMHUQH�GHQ�XDYKHQJLJH�

YDULDEHOHQ�EROLJ�ODJW�XW��'HWWH�HWWHU�JMHQQRPJDQJHQ�DY�VSUHGQLQJVSORWWHQH�RJ�GH�ELYDULDWH�

UHJUHVMRQHQH�KYRU�GHW�IUHPNRPPHU�DW�EROLJ�ODJW�XW�LNNH�HU�VLJQLILNDQW��)RU�n�LNNH�EDUH�

NRQNOXGHUH�XW�LIUD�GH�ELYDULDWH�UHJUHVMRQVUHVXOWDWHQH�YHOJHU�YL�L�WLOOHJJ�n�NM¡UH HQ�

NRUUHODVMRQVPDWULVH�PHOORP�DOOH�[�± HQH��

7DEHOO��� .RUUHODVMRQVPDWULVH�IRU�[�± HQH�

%ROLJ�ODJW�XW 6ROJW�EROLJ 5HQWH ,QQWHNW ,QQYDQGULQJ
%ROLJ ODJW�XW �
6ROJW�EROLJ ���������� �
5HQWH ����������� ����������� �
,QQWHNW ���������� ���������� ����������� �
,QQYDQGULQJ ��������� ���������� ����������� ���������� �
.RUUHODVMRQVPDWULVHQ�YLVHU�IRUKROGHQH�PHOORP�GH�XDYKHQJLJH�YDULDEOHQH��

Ϭ
ϭϬϬϬϬ
ϮϬϬϬϬ
ϯϬϬϬϬ
ϰϬϬϬϬ

Ϭ ϭϬϬϬϬϬ ϮϬϬϬϬϬ ϯϬϬϬϬϬ ϰϬϬϬϬϬ ϱϬϬϬϬϬ ϲϬϬϬϬϬ
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ůŝŐ

Ɖƌ
ŝƐ

/ŶŶƚĞŬƚ

^ƉƌĞĚŶŝŶŐƐƉůŽƚƚ

�ŽůŝŐƉƌŝƐ

>ŝŶĞčƌ�;�ŽůŝŐƉƌŝƐͿ



ϯϬ

9L�InU�EHNUHIWHW�HQ�K¡\�NRUUHODVMRQ�PHOORP�EROLJ�ODJW�XW�RJ�VROJW Sn�������9L�YHOJHU�n�EHKROGH�

EROLJ�VROJW�GD�GHQ�HU�VLJQLILNDQW��

9DULDEHOHQ�EROLJ�VROJW�HU�YnU�[� IRU�UHVWHQ�DY�RSSJDYHQ��

ϰ͘Ϯ ^ƚĂƐũŽŶĂƌŝƚĞƚ�

9L�WHVWHU�IRU�VWDVMRQDULWHW�L�YnUH�WLGVVHULHGDWD��6WDVMRQ UH�WLGVVHULHGDWD�KDU�NRQVWDQW�PHDQ��

VWDQGDUGDYYLN�RJ�GHW�HU�LNNH�WHJQ�Sn�VHVRQJMXVWHULQJHU��6WDVMRQ UH�WLGVVHULHU�EUXNHV�IRU�n�

DQDO\VHUH�RJ�SUHGLNHUH�IUHPWLGLJH�YHUGLHU�DY�YDULDEOHQH��9L�KDU�NM¡UW�'LFNH\�± )XOOHU�WHVWHQ�RJ�

GHW�HU�DYGHNNHW�DW�YDULDEOHQH�LNNH�HU�VWDVMRQ UH GD�DOOH���NULWHULHQH�IRU�VWDVMRQDULWHW�LNNH�HU�

RSSI\OW�VDPWLGLJ��

9L�SU¡YHU�n�O¡VH�SUREOHPHW�YHG�n�GLIIHUHQVLHUH��RJ�EUXNHU�OLJQLQJHQ�\W  �\W ± \�W�����

KYRU�\W HU�YHUGLHQ�DY�W��)XQQHQH IRU DOOH�YnUH�WLGVVHULHGDWD�NRQNOXGHUHU�PHG�DW LQJHQ�DY�

YDULDEOHQH�RSSI\OOHU�DOOH���NULWHULHU�VDPWLGLJ� (Q�DQQHQ�O¡VQLQJ�IRU�LNNH�± VWDVMRQDULWHW�HU�n�

WUDQVIRUPHUH�YDULDEOHQH��)RU�n�WHVWH K\SRWHVHQH�L�PRGHOOHQ�RJ�SU¡YH�n�XQQJn�VSXUL¡VH�

VDPPHQKHQJHU�KDU�YL�YDOJW�n�ORJJH�YDULDEOHQH�\�RJ�[� I¡UVW�L�PRGHOO���RJ����

����KƉƉƌŝŶŶĞůŝŐĞ ŵŽĚĞůůĞƌ�ʹ ϭ�ŽŐ�Ϯ

0HG�XWJDQJVSXQNW�L�YnU�WHRUHWLVNH�PRGHOO�QHYQW�XQGHU�NDSLWWHO���� RJ�NRQNOXVMRQHQ�L�

GHONDSLWWHOHW�����DQWDU�YL�DW�DOOH�GH�� XDYKHQJLJH�NRQWUROOYDULDEOHQH �LQQYDQGULQJ��EROLJ�VROJW��

UHQWH�RJ�LQQWHNW� KDU�HQ�HIIHNW�Sn�EROLJSULV��9L�VWDUWHU�PHG�n�NM¡UH�HQ PXOWLSSHO

UHJUHVMRQVDQDO\VH IRU�n�XQGHUV¡NH�IRUKROGHQH��8QGHU�I¡OJHU�YXUGHULQJ�NRPPHQWDU�DY�

UHVXOWDWHQH��

0RGHOO���0XOWLSSHO�UHJUHVMRQVDQDO\VH�PHG�DYKHQJLJ�YDULDEOH�\�± EROLJSULV�RJ�XDYKHQJLJH�[�

YDULDEOHU�LQQYDQGULQJ��EROLJ�VROJW��UHQWH�RJ�LQQWHNW�



ϯϭ

0RGHO���0XOWLSSHO�UHJUHVMRQVDQDO\VH�PHG�DYKHQJLJ�YDULDEOH�\�± EROLJSULV�RJ�XDYKHQJLJH�[�

YDULDEOHU�LQQYDQGULQJ��EROLJ�VROJW�RJ�UHQWH��

7DEHOO����5HVXOWDWHU�IUD�UHJUHVMRQVPRGHOOHU � RJ��

9$5,$%/(5 �������������������������������� ����������������������
0RGHOO�� 0RGHOO��

,QQYDQGULQJ� ��������� �����
����� ������(������������
������ ������

%ROLJ�VROJW ����� �����
����� �����
������ ������

5HQWH ����� �����������
����� �����
����� ����������������������������

,QQWHNW����� �������
�����
�������

5� ������ �����

-XVWHUW�5� ����� �����

6WG� ������ ������

) � WHVW ����(��� ����(���

.RORQQHQH�SUHVHQWHUHU�IXQQHQH�IUD�GH���UHJUHVMRQVDQDO\VHQH��NRORQQH�����SUHVHQWHUHU�IXQQHQH�IRU�PRGHOO���RJ�
NRORQQH�����IRU�PRGHOO����)¡UVWH�NRORQQH�WLO�YHQVWUH�OLVWHU�RSS�DOOH�XDYKHQJLJH�YDULDEOHU�EUXNW�L�PRGHOOHQH��'HQ�
DYKHQJLJH�YDULDEHOHQ�HU�EROLJSULV��VRP�HU�OLN�IRU�EHJJH�PRGHOOHQH��)¡UVWH�UDG�LQQHKROGHU�[�± YDULDEOHQHV�
NRHIILVLHQWHU�RJ�DQGUH�UDG�S�± YHUGLHQH��S���������

0RGHOOHQHV�VLJQLILNDQV

, WDEHOO�� LQNOXGHUHV DOOH�[�± HQH��0RGHOOHQH HU�K¡\W�VLJQLILNDQWH VRP�IUHPNRPPHU�IUD�)�±

WHVWHQH� )�± WHVW�HU�HQ�K\SRWHWLVN�WHVW�IRU�UHODVMRQHQ�PHOORP�[�± HQH�RJ�\��'HW�VLJQLILNDQWH�



ϯϮ

UHVXOWDWHW�W\GHU�Sn�DW�VDQQV\QOLJKHWHQ�IRU�IRUEHGULQJHQH�L�UHVXOWDWHQH�YHG�n�LQNOXGHUH�GH�

XDYKHQJLJH�YDULDEOHQH�LNNH�VN\OGHV�WLOIHOGLJKHWHU��DOWVn�DW�GDWDHQH�SDVVHU�EHGUH�LQQ�L�

UHJUHVMRQVPRGHOOHQH HQQ�L�PRGHOOHU XWHQ�XDYKHQJLJH�YDULDEOHU�

0RGHOOHQHV�IRUNODULQJVNUDIW�� 5�

,�WDEHOO�� LQNOXGHUHV�DOOH�[�± HQH��9L�KDU�HQ�5� Sn����� IRU�PRGHOO���RJ�5� Sn������IRU�PRGHOO�

���9HUGLHQH DY�5� WLOVYDUHU�KYRU�P\H�DY�WRWDOYDULDVMRQHQ L�EROLJSULVHQ PRGHOOHQH IRUNODUHU��

VDPYDULDVMRQHQ�PHOORP�GH�XDYKHQJLJH�YDULDEOHQH�RJ�GHQ�DYKHQJLJH�YDULDEHOHQ� 9L�SU¡YHU�n�

VHWWH�VDPPHQ�UHJUHVMRQVPRGHOOHU VRP�HU�YLUNHOLJKHWVQ UH PHQ�YnUW�IRNXV�HU�Sn�HIIHNWHQ�

LQQYDQGULQJ�KDU�Sn�EROLJSULV� , YnUH WLOIHOOHU IRUNODUHU�GH�YDOJWH�XDYKHQJLJH�YDULDEOHQH L�

PRGHOO���RJ���KHQKROGVYLV ��� RJ���� DY�YDULDVMRQHQ�L�EROLJSULVHQ��6RP�QHYQW�L��7KUDQH��

������V������VYLQJHU�V\QVSXQNWHQH�IUD�GHP�VRP�PHQHU�DW�5� HU�YLNWLJ��WLO�GHP�VRP�PHQHU�DW�

GHWWH�HU�L�EHVWH�IDOO�QRH�PDQ�QHYQHU�L�IRWQRWHQH��'HW�ILQQHV�LNNH�IDVLW�Sn�KYRU�K¡\�5� VNDO�Y UH��

GHW�HU�YHOGLJ�DYKHQJLJ�DY�KYD�PDQ�XQGHUV¡NHU�WHVWHU��$Y�GHQ�JUXQQ�HU�LNNH�HQ�K¡\�5�

SDQDFHD��

5� ¡NHU�DOOWLG�QnU�HQ�Q\�[�OHJJHV�WLO�PRGHOOHQ��KHOW�XDYKHQJLJ�RP�GHQQH�Q\H�[�± HQ�HU�UHOHYDQW�

RJ�HOOHU�ELGUDU�PHG�UHHOO�IRUNODULQJVNUDIW� 'HUPHG�KDU�PRGHOOHU�PHG�PDQJH�XDYKHQJLJH�

YDULDEOHU��VDPPHQOLJQHW�PHG�GHP�PHG�In��OHWWHUH�IRU�n�RSSQn�K¡\�5���'HWWH�HU�XULPHOLJ�RJ�GHW�

HU�XWYLNOHW�HQ�MXVWHUW�5� VRP�WDU�K¡\GH�IRU�GHWWH� �7KUDQH��������V������,�YnUW�UHVXOWDW�VHU�YL�DW�

MXVWHUW�5� DYYLNHU�PDUJLQDOW�IUD�5� RJ�YL�DQWDU�DW�GHWWH�LNNH�HU�WLOIHOOH�L�GLVVH PRGHOOHQH�

6WDQGDUGIHLO�RJ�NRHIILVLHQWHU

6WDQGDUGIHLOHQH L�PRGHOO���RJ���KDU�HQ�YHUGL�Sn�KHQKROGVYLV�����RJ�����

.RHIILVLHQWHQH IRU�LQQYDQGULQJ��EROLJ�VROJW�RJ�UHQWH KDU�SRVLWLY�HIIHNW�Sn�EROLJSULV L�EHJJH�

PRGHOOHQH��,QQWHNW�L�PRGHOO���KDU�HQ�QHJDWLY�HIIHNW�Sn�EROLJSULV� $OOH�YDULDEOHQH�HU�

VLJQLILNDQWH ERUWVDWW IRU�UHQWH�L�PRGHOO���



ϯϯ

3RVLWLYW IRUWHJQ�Sn�UHQWHQ�LQGLNHUHU�DW�QnU�UHQWHQ�JnU�RSS�Vn�JnU�EROLJSULVHQH�RSS� )XQQHW�HU�

LNNH�L�VDPVYDU�PHG�UHDOLWHWHQ RJ�VW¡WWHV�LNNH�DY�OLWWHUDWXUHQ��WLGOLJHUH�IRUVNQLQJ��

9L�JnU�YLGHUH�PHG�n�WHVWH�IRU�XWHOLJJHUH �LNNH�± QRUPDOW�UHVWOHGG���PXOWLNROOLQHDULWHW�RJ�

KHWHURVNHGDVWLVLWHW��

ϰ͘ϰ hƚĞůŝŐŐĞƌĞ�
,�GHWWH�DYVQLWWHW�VNDO�YL�XQGHUV¡NH�RP�YL�KDU�XWHOLJJHUH�L�YnUH�GDWDVHWW��9L�VNDO�XW�LIUD�

UHVLGXDOSORWWHQH�XQGHUV¡NH�RP�YL�KDU�REVHUYDVMRQHU�VRP�OLJJHU�ODQJW�XQQD�GH�DQGUH�

REVHUYDVMRQHQH��$Y�RJ�WLO�NDQ�XWHOLJJHUH�JL�VNMHYH�E�HU�RJ�GD�VQDNNHU�YL�RP�LQIOXHQWLDO�HOOHU�

LQQIO\WHOVHVULNH�XWHOLJJHUH���7KUDQH��������V����� ,QQIO\WHOVHVULNH�XWHOLJJHUH�NDQ�HQGUH�

UHJUHVMRQVDQDO\VHQV�UHVXOWDWHU��,�HNVWUHPH�WLOIHOOHU NDQ�XWHOLJJHUH�HQGUH�UHJUHVMRQVOLQMHQV�

UHWQLQJ�IUD�SRVLWLY�WLO�QHJDWLY�RJ�PRWVDWW��RJ�WLO�RJ�PHG�VLJQLILNDQWQLYnHW�DY�PRGHOOHQ��.DQ�

GHWWH�Y UH�WLOIHOOH�L�PRGHOO���RJ��"�)RU�VWRUH�GDWDVHWW�PHG�PDQJH�REVHUYDVMRQHU�NDQ�XWHOLJJHUH�

Y UH�YDQVNHOLJ�n�XQGHUV¡NH�JUDILVN��$OOH�YHUGLHU�XWRYHU�LQWHUYDOOHW�± ��RJ���HU�XWHOLJJHUH��

,�YnUW�WLOIHOOH�KDU�YL�LNNH�HW�VWRUW�GDWDVHWW�RJ�GHW�HU�OHWW�n�VSRWWH�XWHOLJJHUH�JUDILVN�YHG�EUXN�DY�

UHVLGXDOSORWWHU��5HVLGXDOSORWWHU�IRU�KYHU�XDYKHQJLJ�YDULDEHO�YLVHU�DW�GHW�PXOLJHQV�HU�XWHOLJJHUH�

L�GDWDVHWWHQH��,�GH�WLOIHOOHQH�YL�ILQQHU�HNVWUHPH�REVHUYDVMRQHU�KDU�YL�JnWW JMHQQRP�GH�

VWDQGDUGLVHUWH�UHVLGXDOOHQH�RXWSXW��IUD�UHJUHVMRQVDQDO\VHQ��'HW�HU�IXQQHW���YHUGLHU�Sn�XQGHU�±

��RJ�RYHU����'HW�HU�YDOJW�n�IMHUQH�GH���XWHOLJJHUH�RJ�NM¡UH�UHJUHVMRQVDQDO\VHQH�Sn�Q\WW��,�WDEHOO

��I¡OJHU�HQ�RSSVXPPHULQJ�DY�UHVXOWDWHU�IUD�UHJUHVMRQHQH I¡U�RJ�HWWHU�DW�XWHOLJJHUH�HU�IMHUQHW��

7DEHOO����5HVXOWDWHU�I¡U�RJ�HWWHU�IMHUQLQJ�DY�XWHOLJJHUH�

;��I¡U ;��HWWHU ;��I¡U ;��HWWHU ;��I¡U ;��HWWHU ;��I¡U ;��HWWHU
5� ����� ����� ����� ����� ����� ����� ����� �����

-XVWHUW�
5�

����� ����� ����� ����� ����� ����� ����� �����

6WG ����� ����� ������� ������� ������� ������� ������ ������
6LJ��) ����(��� ���(��� ����� ������ ����(��� �����(��� �����(��� ����(���

3UHVHQWDVMRQ�DY�UHVXOWDWHQH�IUD�GH�ELYDULDWH UHJUHVMRQVDQDO\VHQH�I¡U�RJ�HWWHU�IMHUQLQJ�DY�XWHOLJJHUH��.RORQQHQH�
OLVWHU�RSS�IXQQHQH�SHU�ELYDULDW�PRGHOO��



ϯϰ

5HVXOWDWHQH�YLVHU�DW�DOOH�PRGHOOHU�HU�VLJQLILNDQWH� RJ VWDQGDUGIHLO��5� RJ�NRHIILVLHQWHU�

IRUEHGUHU VHJ PDUJLQDOW��(WWHU�DW�XWHOLJJHUH�HU�IMHUQHW�HQGUHV�NRHIILVLHQWHQH�NXQ�PDUJLQDOW�VRP�

W\GHU�Sn�DW�XWHOLJJHUQH�LNNH�DQVHV�n�Y UH�LQQIO\WHOVHVULNH� �7KUDQH������� 0HG�EDNJUXQQ�L�

GHWWH�NRQNOXGHUHU�YL�PHG�DW�IMHUQLQJ�DY�XWHOLJJHUQH�LNNH�O¡VHU�SUREOHPHW��,�RJ�PHG�DW�YL�LNNH�

HU�VLNUH�Sn�KYRU�LQQIO\WHOVHVULNH�GH���XWHOLJJHUH�HU�Sn�YnUW�VPnXWYDOJ�Sn����REVHUYDVMRQHU��

YHOJHU�YL�n�ORJJH�YDULDEHOHQ�LQQYDQGULQJ�VRP�KDU�XWHOLJJHUHQ�PHG�GHQ�VW¡UVWH YHUGLHQ�Sn������

c�ORJJH�YDULDEOHU�NDQ�PHG�DQGUH�RUG�Y UH�HQ�JRG�VWUDWHJL�IRU�n�KnQGWHUH�XWHOLJJHUH���7KUDQH��

������V������

9L�WDU�RSS�IRUKROGHW�L�NDSLWWHO���� VRP�RPWDOHU�PRGHOOHQH���RJ���

ϰ͘ϱ DƵůƚŝŬŽůůŝŶĂƌŝƚĞƚ

)RU�n�WHVWH�IRU�PXOWLNROOLQDULWHW�VHU�YL�Sn�NRUUHODVMRQHQ�PHOORP�GH�XDYKHQJLJH�YDULDEOHQH��

0XOWLNROOLQDULWHW NDQ�I¡UH�WLO�DW�NRHIILVLHQWHQH�NDQ�EOL�XVWDELOH�RJ�XSUHVLVH��9HG�K¡\�

NRUUHODVMRQ�PHOORP�[��RJ�[� �«��HU�GHW�YDQVNHOLJ�IRU�UHJUHVMRQVDQDO\VHQ�n�LGHQWLILVHUH�KYLONHQ�

XDYKHQJLJ�YDULDEHO�YDULDVMRQHQ�L�\�VWDPPHU�IUD�± RP�GHW�HU�IUD�[� HOOHU�[����7KUDQH��������V��

���

7DEHOO��� .RUUHODVMRQVPDWULVH IRU�[�± HQH�

6ROJW�EROLJ 5HQWH ,QQWHNW ,QQYDQGULQJ�

6ROJW�EROLJ �
5HQWH ����������� �
,QQWHNW ���������� ����������� �

,QQYDQGULQJ ���������� ����������� ���������� �
.RUUHODVMRQVPDWULVHQ�YLVHU�IRUKROGHQH�PHOORP�GH�XDYKHQJLJH�YDULDEOHQH��

9DULDEOHQH�LQQYDQGULQJ��LQQWHNW RJ�UHQWH�NRUUHOHUHU�K¡\W�PHG�KYHUDQGUH��9L�KDU�HW�OLWH�XWYDOJ�

DY����REVHUYDVMRQHU��6W¡UUH�XWYDOJ�NDQ�WDNOH�K¡\HUH NRUUHODVMRQHU�PHOORP�GH�XDYKHQJLJH�

YDULDEOHQH��*UXQQHQ�HU�DW�IOHUH�REVHUYDVMRQHU�JLU�UHJUHVMRQHQ�PHU�LQIRUPDVMRQ�QnU�GHQ�VNDO�

LGHQWLILVHUH�RJ�LVROHUH�HIIHNWHQH�IUD�[�± HQH��-R�PHU�LQIRUPDVMRQ��GHVWR�PHU�SUHVLVH�E�±HU��



ϯϱ

�7KUDQH��������V����� +YLV�GHW�HU�PXOWLNROOLQHDULWHW�NDQ�HQ�DY�YDULDEOHQH�VRP�NRUUHOHUHU�K¡\W�

PHG�DQGUH�YDULDEOHU�IMHUQHV��'HW�HU�YLNWLJ�n�QHYQH�DW�GHWWH�NDQ�IRUYHUUH�VLWXDVMRQHQ��9L�KDU�

YDOJW��VRP�WLGOLJHUH�QHYQW�n�XWDUEHLGH�PRGHOO���VRP�HNVNOXGHUHU�YDULDEHOHQ�LQQWHNW��'HWWH�IRU�n�

XQGHUV¡NH�RP�UHJUHVMRQVUHVXOWDWHQH�IRUEHGUHU�VHJ�RJ�GHW�JMRUGH�GH�LNNH��(W�DQQHW�WLOIHOOH�HU n�

LQNOXGHUH�IOHUH�XDYKHQJLJH�YDULDEOHU�PHQ�PDQ�NDQ�ULVLNHUH�RYHUILWWLQJ��,GHHOW�VHWW�VNDO�PDQ�

LQNOXGHUH�XDYKHQJLJH�YDULDEOHU�VRP�HU�K¡\W�NRUUHOHUW�PHG�\�RJ�LNNH�PHG�GH�DQGUH [�± HQH�

)RU�n�NRQNOXGHUH�RP�YL�KDU�PXOWLNROOLQDULWHW KROGHU�GHW�LNNH�EDUH�n�VH�Sn�NRUUHODVMRQHQH�

PHOORP�GH�XDYKHQJLJH�YDULDEOHQH��9L�YHOJHU�n�VXSSOHUH�XQGHUV¡NHOVHQ�PHG�HQ�9DULDQFH�

,QIODWLRQ�)DFWRU�VRP�HU�HQ�LQGLNDWRU�Sn�PXOWLNROOLQHDULWHW�RJ�GHUHWWHU�VH�Sn�VNnUHQH��9,)�

JMHOGHU�IRU�KYHU�HQ�DY�[�±HQH�L�PRGHOO���RJ�����6WDQGDUGVYDUHW�HU�DW�9,)�± VNnUHU�K¡\HUH�HQQ�

���«��HU�WHJQ�Sn�PXOWLNROOLQDULWHW���7KUDQH��������VLGH����� 'HW�HU�DQGUH�IRUVNHUH�VRP�PHQHU�

DW�VNnULQJHU�RYHU�����HOOHU���HU�WHJQ�Sn�PXOWLNROOLQDULWHW�

9L�EHUHJQHU�9,)�YHG�KMHOS�DY�I¡OJHQGH�OLJQLQJ���������± 5��

7DEHOO � XQGHU�SUHVHQWHUHU�9,)�UHVXOWDWHQH VDPOHW�IUD�GH�ELYDULDWH UHJUHVMRQVDQDO\VHQH��

7DEHOO��� 9,)

9DULDEOHU ,QQYDQGULQJ %ROLJ�VROJW���������5HQWH��������,QQWHNW���������,QQYDQGULQJ�ORJJHW�������������������������������

9,)� ���������������������������������������������������������������������������������������������

+YHU�NRORQQH�SUHVHQWHUHU�9,)�YHUGLHQH�IRU�KYHU�XDYKHQJLJ�YDULDEHO��9HUGLHU�RYHU����HU�VWHUNW�WHJQ�Sn�
PXOWLNROOLQHDULWHW����

,QQYDQGULQJ��LQQYDQGULQJ�ORJJHW� RJ�LQQWHNW�VNnUHU�K¡\HUH�HQQ����VRP�HU�WHJQ�Sn�

PXOWLNROOLQDULWHW���



ϯϲ

ϰ͘ϲ ,ĞƚĞƌŽƐŬĞĚĂƐƚŝƐŝƚĞƚ

9L�XQGHUV¡NHU�IRU�KHWHURVNHGDVWLVLWHW�L�UHVLGXDOOHQH� 9L�NM¡UHU�HQ�UHJUHVMRQVDQDO\VH�IRU�PRGHOO�

��RJ����RJ�LQVSLVHUHU�IRU�KHWHURVNHGDVWLVLWHW�PHG�HW SORWW DY UHVLGXDOOHQH� 8W�LIUD�SORWWHQH�HU�GHW�

LNNH�W\GHOLJ�WHJQ�IRU�KHWHURVNHGDVWLVLWHW��)RUXWVHWQLQJHQ�VLHU�DW�VSUHGQLQJHQ�UXQGW�

UHJUHVMRQVOLQMD�VNDO�Y UH�NRQVWDQW�IRU DOOH�YHUGLHU�DY�[� �7KUDQH��������V����� ,�QRHQ�JUDIHU�

¡NHU�YDULDVMRQHQ�L�EROLJSULVHQH�OHQJUH�RSSRYHU�Sn�[�± DNVHQ��.DQ�GHW�Y UH�KHWHURVNHGDVWLVLWHW"�

)¡OJHQ�DY�KHWHURVNHGDVWLVLWHW�HU�DW�VWDQGDUGIHLOHQ�EOLU�JDO��RJ�GHUPHG�NDQ�YL�LNNH�VWROH�Sn�

VLJQLILNDQWWHVWHQ� �7KUDQH��������V����� )RU�n�XQGHUV¡NH�IRU�KHWHURVNHGDVWLVLWHW�HU�GHW�YDOJW�n�

NM¡UH�HQ�IRUPHOO�VWDWLVWLVN�WHVW��KHU�%UHXVFK�± 3DJDQ�WHVWHQ�IRU�KYHU�PRGHOO�IRU�n�NXQQH�

NRQNOXGHUH�RP�YL�EHKROGHU�HOOHU�IRUNDVWHU�QXOOK\SRWHVHQ�RP�KRPRVNHGDVWLVLWHW�

7DEHOO����%UHXVFK�± 3DJDQ�WHVW�IRU�PRGHOO���RJ��

0RGHOO�� 0RGHOO��

%UHXVFK ± 3DJDQ���������������������������������������

)XQQHQH�IUD�%UHXVFK�± 3DJDQ�WHVWHQ��,NNH�VLJQLILNDQW�YHUGL�LQGLNHUHU�WHJQ�Sn�KRPRVNHGDVWLVLWHW����

0RGHOO���RJ���HU�LNNH�VLJQLILNDQWH�RJ�+��RP�KRPRVNHGDVWLVLWHW�L�UHVLGXDOOHGGHW�EHKROGHV��'HW�

EHW\U�DW UHVLGXDOOHGGHW�HU�ULNWLJ�VSHVLILVHUW��6WDQGDUGIHLO HU LNNH XQGHUUHSUHVHQWHUW�I UUH��RJ�

YDULDEOHQH�L�PRGHOOHQ�EOLU�LNNH�PHU�VLJQLILNDQWH�HQQ�GH�HJHQWOLJ�HU� 9L�DQVHU�VWDQGDUGIHLOHQH�

RJ�NRQILGHQVLQWHUYDOOHQH��W�± RJ�S�± YHUGLHU��VRP�SnOLWHOLJH�RJ�NRHIILVLHQWHQH�XQELDVHG�

ϰ͘ϳ DŽĚĞůůĞƌ�ϯ�ŽŐ�ϰ ʹŵĞĚ�ůŽŐ

)UDP�WLO�Qn�KDU�YL�WHVWHW�IRU�OLQHDULWHW YHG�KMHOS�DY�ELYDULDW�UHJUHVMRQ��3n�JUXQQ�DY�EODQW�DQQHW�

K¡\�NRUUHODVMRQ�PHOORP�IOHUH�[�± HU�KDU YL NM¡UW���PXOWLSOH�UHJUHVMRQVPRGHOOHU KYRU�LQQWHNW�EOH�

HNVNOXGHUW�IUD�PRGHOO��� 7LGOLJHUH�VWXGLH ILQQHU�DW�LQQYDQGULQJVHIIHNW�Sn�EROLJSULV�HQGUHU�VHJ�



ϯϳ

QnU�PDQ�YHOJHU�n�HNVNOXGHUH�LQQWHNW��9L�ILQQHU�LNNH�WHJQ�Sn KHWHURVNHGDVWLVLWHW L�PRGHOOHQH��9L�

KDU�XWHOLJJHUH�IRU�QRHQ�YDULDEOHU RJ�SU¡YHU�n�O¡VH�SUREOHPHW�YHG�n�IMHUQH�XWHOLJJHUH�L�

UHVLGXDOOHQH��'HWWH�O¡VHU�LNNH�SUREOHPHW� $Y�GHQ�JUXQQ�YHOJHU�YL�YLGHUH�L�SURVHVVHQ�n�ORJJH�

YDULDEOHQH�EROLJSULV�RJ�LQQYDQGULQJ RJ�NM¡UH�UHJUHVMRQVPRGHOOHQH���RJ����LQNOXGHUW�L�GHWWH�

GHONDSLWOHW�

'HW�ILQQHV IOHUH�JUXQQHU�IRU�n�ORJJH�YDULDEOHU�L�HQ�UHJUHVMRQ��(Q�DY�GHP�HU�n�UHGXVHUH�HIIHNWHQ�

DY�XWHOLJJHUH�L�DYKHQJLJH RJ�XDYKHQJLJH�YDULDEOHU��(Q�DQQHQ�JUXQQ�HU�IRU�n�¡NH�YDULDQVHQ�L�

UHVLGXDOOHGGHW�L�VDPVYDU�PHG�SUHGLNVMRQHQH�L�UHJUHVMRQHQ��/RJ�WUDQVIRUPDVMRQ�DY�YDULDEOHU�

NDQ�VNDSH�PLQGUH�VNMHYH GLVWULEXVMRQHU��1nU�HQ�PRGHOO�PHG�ORJ�\�JLU�EHGUH�PRGHOOWLOSDVQLQJ�

RJ�HOOHU�PLQGUH�KHWHURVNHGDVWLVLWHW�HQQ�PHG�PRGHOO�\��IRUHWUHNNHV�QRUPDOW�I¡UVWQHYQWH��+YLV�

LNNH�QRH�DY�GHWWH�RSSQnV��HU�GHW�PLQGUH�JUXQQ�WLO�n�RSSJL�OLQ�± OLQ�± PRGHOOHQ���7KUDQH��������

V�������

)RU�PRGHOO ��RJ���KDU�GHW�Y UW�Q¡GYHQGLQJ�n�WLOSDVVH�GHQ�WUDGLVMRQHOOH�UHJUHVMRQVOLJQLQJHQ�

QHYQW�L�NDSLWWHO������0HG�XWJDQJVSXQNW�L�6DL] ������ HU�GH�PXOWLSOH�UHJUHVMRQHQH�IRU�PRGHOO��

RJ ��HVWLPHUW� 8QGHU�I¡OJHU�UHJUHVMRQVOLQMHQ�IRU�PRGHOO���KYRU�\�RJ�[��HU�ORJJHW��

5HJUHVMRQVOLQMHQ�IRU�PRGHOO���HU�LGHQWLVN�XQQWDWW�YDULDEHOHQ�LQQWHNW�VRP�HU�HNVNOXGHUW��

݈݃ \� �ȕ����ȕ� ݈݃
୧୬୬୴ୟ୬ୢ୰୧୬

௧௧
��ȕ� VROJW�EROLJ���ȕ��UHQWH���ȕ� LQQWHNW���İ

3n�YHQVWUH�VLGH�DY�OLJQLQJHQ�HU�GHQ�DYKHQJLJH�YDULDEHOHQ�\�L�ORJ�IRUP��3n�JUXQQ�DY�ORJ�

WUDQVIRUPDVMRQHQ�DY�\�VNDO�WRONQLQJHQ�Y UH�SURVHQWYLV��3n�K¡\UH�VLGH�DY�OLJQLQJHQ�

IUHPNRPPHU�NRQVWDQWHQ��ȕ� VRP�YLVHU�YHUGLHQ�GHQ�DYKHQJLJH�YDULDEHOHQ�KDU�QnU�LQJHQ�[�± HU�

HU�LQNOXGHUW�L�DQDO\VHQ��.RHIILVLHQW�ȕ� IRUNODUHU�GHQ�SURVHQWYLVH�HQGULQJHQ�L�JMHQQRPVQLWWOLJ�

EROLJSULV�YHG�SURVHQWYLV�HQGULQJ�L�EHIRONQLQJHQ�VRP�VN\OGHV�LQQYDQGULQJ��.RHIILVLHQWHQ�ȕ��

IRUNODUHU�GHQ�SURVHQWYLVH�HQGULQJHQ�L�JMHQQRPVQLWWOLJ�EROLJSULV�YHG�¡NQLQJ�L�DQWDOO�EROLJHU�
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VROJW�HWWHUVS¡UVHO���.RHIILVLHQWHQ ȕ� IRUNODUHU�GHQ�SURVHQWYLVH�HQGULQJ�L�JMHQQRPVQLWWOLJ�

EROLJSULV�VRP�VN\OGHV�UHQWH¡NQLQJ��.RHIILVLHQWHQ�ȕ� IRUNODUHU�GHQ�SURVHQWYLVH�HQGULQJHQ�L�

JMHQQRPVQLWWOLJ�EROLJSULV�YHG�HQ�LQQWHNWV¡NQLQJ��İ JMHOGHU�UHVLGXDOOHGGHW�RJ�HU YDULDVMRQHQ L�\�

VRP�LNNH�NDQ�IRUNODUHV�DY�PRGHOOHQ��

+HU�SUHVHQWHUHV�PRGHOO���RJ����

0RGHOO���0XOWLSSHO�UHJUHVMRQVPRGHOO�EHVWnHQGH�DY�ORJ�\�RJ�ORJ�[���[���[� RJ�[���

0RGHOO���0XOWLSSHO�UHJUHVMRQVPRGHOO�EHVWnHQGH�DY�ORJ�\�RJ�ORJ�[���[� RJ�[��

7DEHOO�� 5HVXOWDWHU�IUD�UHJUHVMRQVPRGHOOHQH���RJ��

s�Z/��>�Z ;ϭͿ��������������������������� ;ϮͿ�����������������
DŽĚĞůů�ϯ DŽĚĞůů�ϰ

,QQYDQGULQJ� ������ �����
����� �����(���
������� �������

%ROLJ�VROJW ������(��� ������(���
����� �����
�������(���� �����(����

5HQWH ������ �������
����� �����
������� �������

,QQWHNW����� ������(���
�����(������
������(���

5� ����� �����
6WG� ����� �����

+YHU�NRORQQH�SUHVHQWHUHU�IXQQHQH�IUD � UHJUHVMRQVDQDO\VHU��NRORQQH�����SUHVHQWHUHU�IXQQHQH�IRU�PRGHOO���RJ
NRORQQH���� IRU�PRGHOO���KYRU�\�RJ�[� HU�ORJJHW��)¡UVWH�NRORQQH�WLO�YHQVWUH�OLVWHU�RSS�DOOH�XDYKHQJLJH�YDULDEOHU�
EUXNW�L�PRGHOOHQH��'HQ�DYKHQJLJH�YDULDEHOHQ�HU�EROLJSULV��VRP�HU�OLN�IRU�EHJJH�PRGHOOHQH��)¡UVWH�UDG�LQQHKROGHU�
[�± YDULDEOHQHV�NRHIILVLHQWHU RJ DQGUH�UDG�S�± YHUGLHQH��S���������



ϯϵ

,�GHQ�VDPOHW�WDEHOOHQ�RYHU�SUHVHQWHUHV�IXQQHQH�IUD�GH�PXOWLSOH�UHJUHVMRQVDQDO\VHQH� 9L�JnU�

JMHQQRP�UHVXOWDWHQH�IRU�KYHU�YDULDEHO�RJ�NRPPHQWHUHU�RP�GHW�HU�L�VDPVYDU�PHG�YnUH�

K\SRWHVHU��,�WLOOHJJ�VHU�YL�NRUW�Sn�GH�VWDWLVWLVNH�UHVXOWDWHQH�IRU�PXOWLNROOLQHDULWHW RJ�

KHWHURVNHGDVWLVLWHW�XWHQ�n�XWG\SH�RVV�L�WHRUL�GD�GHW�HU�DOOHUHGH�QHYQ�XQGHU�NDSLWOHQH���� RJ�������

0RGHOO��

9DULDEOHQH�\�RJ�[� HU�L�ORJDULWPLVN�IRUP� )XQQHQH�YLVHU�DW�¡NQLQJ�L�UHQWHQ KDU QHJDWLY�HIIHNW�

Sn�SURVHQWYLV�JMHQQRPVQLWWOLJ�EROLJSULV� 'HWWH�VW¡WWHV�DY�WHRUL�RJ�WLGOLJHUH�IRUVNQLQJ� (W

DUWLNNHO IUD�1RUJHV�%DQN�ILQQHU�LQWHUQDVMRQDOH�DQDO\VHU�KYRU�UHJXOHULQJVWLOWDN�UHWWHW�PRW�

EROLJOnQ�NDQ�ELGUD�WLO�n�GHPSH�YHNVWHQ�L�EROLJSULVHU�RJ�NUHGLWW���1RUJHV�%DQN�������

9DULDEHOHQ�EROLJ�VROJW�KDU�SRVLWLYW IRUWHJQ�VRP�LQGLNHUHU�DW�SURVHQWYLV�JMHQQRPVQLWWOLJ�

EROLJSULV�JnU�RSS�QnU�EROLJHWWHUVS¡UVHOHQ�L�PDUNHGHW�¡NHU� .RHIILVLHQWHQ�IRU�LQQWHNW�KDU�

SRVLWLYW�IRUWHJQ�RJ�NDQ�WRONHV�VRP�DW�¡NQLQJ�L�LQQWHNW�I¡UHU�WLO�VWLJHQGH�SURVHQWYLV�

JMHQQRPVQLWWOLJ�EROLJSULV��.RHIILVLHQWHQ�IRU�LQQYDQGULQJ�HU�QHJDWLY�RJ�IRUnUVDNHU�QHGJDQJ�L�

SURVHQWYLV�JMHQQRPVQLWWOLJ�EROLJSULV�YHG�SURVHQWYLV�EHIRONQLQJVYHNVW�VRP�VN\OGHV�

LQQYDQGUHUH��,�QHYQWH�VWXGLHU�EOLU�LQQYDQGUHUQHV�HIIHNW�Sn�EROLJSULVHU�PLQGUH�QnU�GHW�

NRQWUROOHUHV�IRU�LQQWHNW��9L�YHOJHU�n�XQGHUV¡NH�GHWWH�Q UPHUH�L�PRGHOO���IRU�n�VH�RP�YL�InU�

OLJQHQGH�UHVXOWDWHU���

0RGHOO��

'HW�KDU�Y UW�HQ�SURVHVV�PHG�n�NRPPH�IUHP�WLO�PRGHOO����8QGHUYHLV�KDU�YL�HNVNOXGHUW���

YDULDEOHU�RJ�ORJJHW����)RUVNMHOOHQ�IUD�PRGHOO���WLO�PRGHOO���HU�NXQ�YDULDEHOHQ�LQQWHNW�VRP�LNNH�

HU�WDWW�PHG�L�GHQ�VLVWQHYQWH�PRGHOOHQ��+HQVLNWHQ�PHG�PRGHOO���HU�n�VH�RP�LQQYDGULQJVHIIHNWHQ�

HQGUHU�VHJ�IUD�QHJDWLY�WLO�SRVLWLY�

.RHIILVLHQWHQ�IRU�VROJW�EROLJ LQGLNHUHU�DW�YHG HQ�HNVWUD�EROLJ�VROJW�KDU�YL�HQ�SURVHQWYLV�¡NQLQJ�

L�GHQ�JMHQQRPVQLWWOLJH�PHGLDQ�EROLJSULVHQ�PHG�NU�����(±���NRQWUROOHUW�IRU�GH�UHVWHUHQGH�

XDYKHQJLJH�YDULDEOHQH� 'HQ�SRVLWLYH�VDPPHQKHQJHQ�PHOORP�VROJWH�EROLJHU�RJ�EROLJSULVHU�HU�L�



ϰϬ

VDPVYDU�PHG�OLNHYHNWVWHRULHQ�GD�YHG�¡NQLQJ�L�HWWHUVS¡UVHOHQ�HWWHU�EROLJHU�VNLIWHV�

HWWHUVS¡UVHOVNXUYHQ�XWRYHU RJ�I¡UHU�WLO�K¡\HUH�EROLJSULVHU� 'HQ�SRVLWLYH�HIIHNWHQ�HU L�VDPVYDU�

PHG�YnU�K\SRWHVH��

5HQWHQ InU�I¡UVW�QHJDWLY�HIIHNW�Sn�EROLJSULV�QnU�\�RJ�[��YDULDEOHQH�WUDQVIRUPHUHV��(Q�¡NQLQJ�L�

UHQWHQ I¡UHU�WLO�UHGXNVMRQ�DY�SURVHQWYLV�JMHQQRPVQLWWOLJ�PHGLDQ�EROLJSULV�PHG NU �������'HQ�

PLVWHU�VLJQLILNDQVQLYnHW�VLWW�PHQ�KDU�IRUWVDWW�QHJDWLY�HIIHNW�Sn�\� 'HQ�QHJDWLYH�HIIHNWHQ�

IUHPNRPPHU�RJVn�DY�GHW�IDNWXP�DW�UHQWH HU�HQ�YLNWLJ�IDNWRU�IRU�KXVKROGQLQJHQHV�

EHWMHQLQJVHYQH��'HQ�HU�DYJM¡UHQGH�PHG�WDQNH�Sn�GHQ�K¡\H�JMHOGVJUDGHQ�QRUVNH�KXVKROGQLQJHU�

KDU RJ�NDQ�Y UH�HQ�DY�JUXQQHQH�1RUJHV�%DQN�YDOJWH�n�LNNH�¡NH�VW\ULQJVUHQWHQ�\WWHUOLJHUH�L�

K¡VW������VRP�WLGOLJHUH�DQQRQVHUW� 'HQ�QHJDWLYH�UHODVMRQHQ�HU�L�WUnG�PHG�YnU�K\SRWHVH��

,QQYDQGULQJ HU�YDOJW�VRP�KRYHGNRQWUROOYDULDEHO�L�YnU�DQDO\VH��.RHIILVLHQWHQ�LQGLNHUHU�DW�IRU�

KYHU�SURVHQWYLV�¡NQLQJ�L�LQQE\JJHUH�L�1RUJH�VRP�VN\OGHV�LQQYDQGULQJ�¡NHU�GHQ�SURVHQWYLVH

JMHQQRPVQLWWOLJH�PHGLDQ�nUOLJH�NYDGUDWPHWHUSULVHQ�IRU�EROLJHU�PHG�NU��������NRQWUROOHUW�IRU�

DQWDOO�EROLJHU�VROJW�RJ�UHQWHQLYnHW� .RHIILVLHQWHQ�IRU�LQQYDQGULQJ�KDU�HQ�SRVLWLY�HIIHNW�Sn�

EROLJSULV�VRP�HU�L�WUnG�PHG�YnU�K\SRWHVH�

,�GHW�QHVWH�DYVQLWWHW�VNDO�YL�XQGHUV¡NHU�PRGHOO���RJ���PXOWLNROOLQHDULWHW�RJ�KHWHURVNHGDVWLVLWHW��

0XOWLNROOLQHDULWHW�

.RUUHODVMRQVPDWULVHQ�XQGHU�LQNOXGHUHU�[�± YDULDEOHQH�VRP�HU�EUXNW�L�UHJUHVMRQVDQDO\VHQ�IRU�

PRGHOO���RJ���KYRU�[� HU�ORJJHW��

7DEHOO��� .RUUHODVMRQVPDWULVH�IRU�[�± HQH�PHG�LQQYDQGULQJ�ORJJHW

6ROJW�EROLJ 5HQWH ,QQWHNW ,QQYDQGULQJ
6ROJW�EROLJ �

5HQWH ���������� �
,QQWHNW ���������� ���������� �

,QQYDQGULQJ�ORJ� ���������� ���������� ��������� �
.RUUHODVMRQVPDWULVHQ�YLVHU�IRUKROGHQH�PHOORP�GH�XDYKHQJLJH�YDULDEOHQH��



ϰϭ

3n�OLNW�OLQMH�PHG�PRGHOO���RJ���NRUUHOHUHU UHQWH��LQQYDQGULQJ�RJ�LQQWHNW�K¡\W�PHG�KYHUDQGUH��

6DPYDULDVMRQ�PHOORP�UHQWH�RJ�LQQWHNW�HU�Sn ������,QQYDQGULQJ�RJ�UHQWH�NRUUHOHUHU�RJVn�K¡\W�

PHG�KYHUDQGUH��YHUGLHQ�HU�Sn�������'HWWH�HU�RJVn�WLOIHOOHW�IRU�LQQYDQGULQJ�RJ�LQQWHNW�KYRU�

VDPYDULDVMRQHQ�HU�Sn������VRP�HU�K¡\��'HWWH�HU�EODQW�JUXQQHQH�IRU�HNVNOXGHULQJ�DY�YDULDEHOHQ�

LQQWHNW�L�PRGHOO����

,�WLOOHJJ�WLO�NRUUHODVMRQVPDWULVHQ�VHU�YL�Sn�JMHQQRPVQLWWOLJ�9,)�IRU�DOOH�PRGHOOHU��9,)�SHU�

YDULDEHO�HU�OLVWHW�RSS�XQGHU�GHONDSLWWHO��������

7DEHOO�����9,)�PHDQ�IRU�PRGHOOHQH���± ��

��� ��� ��� ���
0RGHOO����������� 0RGHOO�������������0RGHOO�������������0RGHOO��

9,)�PHDQ ��������������������������������������������������������������������������������

+YHU�NRORQQH�SUHVHQWHUHU�9,)�YHUGLHQH�IRU�KYHU�XDYKHQJLJ�YDULDEHO� 5DGHQH�JMHOGHU�9,)�YHUGLHQH�SHU�YDULDEHO�
XQQWDWW�VLVWH�UDG�VRP�LQQHKROG�9,)�PHDQ��9,)�PHDQ�HU�EHUHJQHW�DY�VXPPHQ�DY�YHUGLHQH�SHU�YDULDEHO�RJ�GHOW�Sn�
DQWDOO�YDULDEOHU�SHU�PRGHOO��9HUGLHU�RYHU����HU�VWHUNW�WHJQ�Sn�PXOWLNROOLQHDULWHW����

9,)�PHDQ�HU�XQGHU����IRU�PRGHOOHQH������RJ����KYRU�YHUGLHQ�HU�ODYHVW�IRU�PRGHOO����'LVVH���
PRGHOOHQH�KDU�LNNH�VWHUNW�WHJQ�Sn�PXOWLNROOLQDULWHW��

+HWHURVNHGDVWLVLWHW

,�GHWWH�DYVQLWWHW�VNDO�YL�WHVWH�IRU�KHWHURVNHGDVWLVLWHW L�UHVLGXDOOHGGHW��9L�VHU�Sn�HQGULQJHQH�L�

UHVLGXDOSORWWHQH�IUD�PRGHOO���WLO�PRGHOO����QnU�LQQWHNW�HNVNOXGHUHV���



9L�VHU�DW�IOHUH�SXQNWHU�

DYYLNHU�ODQJW�IUD�©EHVW�ILWª�

� OLQMHQ�IRU�KYHU�DY�

REVHUYDVMRQHQH�

)LJXU���� .RQWUROO�IRU�KHWHURVNHGDVWLVLWHW��PRGHOO��
LQNOXGHUHU�;���;���;� RJ�;��± ;� ORJJHW

(WWHU�HNVNOXGHULQJ�DY�[�

VHU�SORWWHW�XW�WLO�n�IRUEHGUH�

VHJ PHQ�LNNH�YHVHQWOLJ�

)LJXU�����.RQWUROO�IRU�KHWHURVNHGDVWLVLWHW��PRGHOO���
LQNOXGHUHU�;���;� RJ�;��± ;� ORJJHW

9HG�I¡UVWH�¡\HNDVW�NDQ�YL�LNNH�VH�WHJQ�Sn�KHWHURVNHGDVWLVLWHW��1nU�[�± YHUGLHQH�¡NHU� DOWVn�GHQ

YHUWLNDOH�VSUHGQLQJHQ Vn ¡NHU�LNNH�P\H�YDULDQVHQ�L�\��'HW�YLO�VL�DW�SXQNWHQH�DYYLNHU�LNNH�P\H�

IUD�OLQMHQ�DY�©EHVW�ILWª��0HG�XWJDQJVSXQNW�L�GHQ�©EHVW�ILWWHGª�� OLQMHQ�Vn�HU�GHW�LNNH�VWRU�

VSUHGQLQJ�UXQGW�OLQMHQ�MR�PHU�XWRYHU�[�DNVHQ�PDQ�EHYHJHU�VHJ��'HWWH�HU�WHJQ�Sn�

KRPRVNHGDVWLVLWHW��

(Q�DQQHQ�LQGLNDWRU�IRU�n�WHVWH�IRU�KHWHURVNHGDVWLVLWHW�HU�GHQ�IRUPHOOH VWDWLVWLVNH�%UHXVFK�±
3DJDQ�WHVWHQ��

7DEHOO�����%UHXVFK�± 3DJDQ�WHVW�IRU�PRGHOO�� RJ��

0RGHOO�� 0RGHOO��

%UHXVFK�± 3DJDQ������������� �����

)XQQHQH�IUD�%UHXVFK�± 3DJDQ�WHVWHQ��,NNH�VLJQLILNDQW�YHUGL�LQGLNHUHU�WHJQ�Sn�KRPRVNHGDVWLVLWHW����

Ϭ

Ϭ͕ϬϬϬϱ

Ϭ͕ϬϬϭ

ϰ͕Ϯ ϰ͕Ϯϱ ϰ͕ϯ ϰ͕ϯϱ ϰ͕ϰ ϰ͕ϰϱ ϰ͕ϱ
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Ϭ

Ϭ͕ϬϬϬϱ

Ϭ͕ϬϬϭ

Ϭ͕ϬϬϭϱ

Ϭ ϭϬ ϮϬ ϯϬ ϰϬ ϱϬ

ZĞ
Ɛŝ
ĚƵ

Ăů
ůĞ
ƌ

&ŝƚƚĞĚ�ǀĞƌĚŝĞƌ
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ϰϭ

%HJJH�PRGHOOHQH�HU�LNNH�VLJQLILNDQWH�RJ�+��RP�KRPRVNHGDVWLVLWHW�L�UHVLGXDOOHGGHW�EHKROGHV��

'HW�EHW\U�DW�UHVLGXDOOHGGHW�HU�ULNWLJ�VSHVLILVHUW��6WDQGDUGIHLO HU�LNNH XQGHUUHSUHVHQWHUW�I UUH��

RJ�YDULDEOHQH�L�PRGHOOHQ�EOLU�LNNH�PHU�VLJQLILNDQWH�HQQ�GH�HJHQWOLJ�HU� 9L�DQVHU�

VWDQGDUGIHLOHQH�RJ�NRQILGHQVLQWHUYDOOHQH��W�± RJ�S�± YHUGLHU��VRP�SnOLWHOLJH�RJ�NRHIILVLHQWHQH�

XQELDVHG�

%nGH�UHVLGXDOSORWWHQH�RJ�%UHXVFK�± 3DJDQ�WHVWHQH�LQGLNHUHU�DW�GHW�LNNH�HU�WHJQ�Sn�

KHWHURVNHGDVWLVLWHW��

2VOR��$VNH�RJ�% UXP

)UHP�WLO�Qn�KDU�YL�L�PRGHOOHQH���± ��XQGHUV¡NW�IRUKROGHQH�IRU�KHOH�1RUJH��*MHQQRP�RSSJDYHQ�

HU�GHW�QHYQW�IOHUH�VWXGLHU�VRP�XQGHUV¡NHU�LQQYDQGULQJVHIIHNWHQ�Sn�EROLJSULV�SHU�JHRJUDILVN�

RPUnGH��9L�KDU�YDOJW�n�XQGHUV¡NH�GHWWH�IRU�n�VH�RP�WHQGHQVHQ�HU�OLN�QnU�YL�HVWHU�IRU�2VOR��

$VNHU�RJ�% UXP VDPPHQOLJQHW�PHG�IXQQHQH�Sn�ODQGVEDVLV��0RGHOO���RJ���HU�NM¡UW�Sn�Q\WW�

PHG�GDWD�IUD�2VOR��$VNHU�RJ�% UXP�XQGHU�HW���

7DEHOO��� 5HVXOWDWHU�IUD�UHJUHVMRQVPRGHOOHQH���RJ�� IRU�2VOR��$VNHU�RJ�% UXP

s�Z/��>�Z ;ϭͿ��������������������������� ;ϮͿ�����������������
DŽĚĞůů�ϯ DŽĚĞůů�ϰ

,QQYDQGULQJ� ����� ����
���(��� ����(���
������ ������

%ROLJ�VROJW ����(��� ����(���
���� ����
�����(���� �����(����

5HQWH ����� �����
����(��� ����
������� �������

,QQWHNW����� ����(���
����(������
����(���

5� ����� �����
6WG� ����� �����

+YHU�NRORQQH�SUHVHQWHUHU�IXQQHQH�IUD���UHJUHVMRQVDQDO\VHU��NRORQQH�����SUHVHQWHUHU�IXQQHQH�IRU�PRGHOO���RJ�
NRORQQH�����IRU�PRGHOO���KYRU�\�RJ�[� HU�ORJJHW��)¡UVWH�NRORQQH�WLO�YHQVWUH�OLVWHU�RSS�DOOH�XDYKHQJLJH�YDULDEOHU�
EUXNW�L�PRGHOOHQH��'HQ�DYKHQJLJH�YDULDEHOHQ�HU�EROLJSULV��VRP�HU�OLN�IRU�EHJJH�PRGHOOHQH��)¡UVWH�UDG�LQQHKROGHU�
[�± YDULDEOHQHV�NRHIILVLHQWHU�RJ�DQGUH�UDG�S�± YHUGLHQH��S���������



ϰϮ

)XQQHQH�IRU�2VOR��$VNHU�RJ�% UXP�KDU�VDPPH�WHQGHQV�IRU�WDEHOO���PHG�GDWD�IRU�KHOH�1RUJH��

'HQ�PHVW�L¡\QHIDOOHQGH�IRUVNMHOOHQ�HU�DW�EROLJ�VROJW�PLVWHU�VLWW�VLJQLILNDQVQLYn�RJ�DW�

LQQYDQGULQJVHIIHNWHQ�Sn�EROLJSULV�HU�P\H�VW¡UUH�L�2VOR��$VNHU�RJ�% UXP��*UXQQHQ�WLO�GHQ�

K¡\HUH�LQQYDQGULQJVHIIHNWHQ�NDQ�Y UH�DW�GHW�HU��������IOHUH�LQQYDQGUHUH�L�GLVVH�RPUnGHQH�HQQ�

SURVHQWHQ�IRU�KHOH�1RUJH�

0RGHOO���RJ���UHSUHVHQWHUHU�EHVW�IRUKROGHQH�YL�SU¡YHU�n�XQGHUV¡NH��0RGHOO���HU�LNNH�L�VDPVYDU�

PHG�YnU K\SRWHVH�GD�LQQYDQGULQJ�LNNH�KDU�HQ�SRVLWLY�HIIHNW�Sn�EROLJSULV��7LGOLJHUH�VWXGLHU�

ILQQHU�OLNH�IXQQ�VRP�L�PRGHOO ��PHQ�L�GH�VWXGLHQH�HU�GHW�NRQWUROOHUW�IRU�ORNDO�EHIRONQLQJHQV�

QHJDWLYH�KROGQLQJ�WLO�LQQYDQGUHUH��'HWWH�HU�LNNH�KHQV\QWDWW�L�YnU�XQGHUV¡NHOVH��6WXGLH�IUD�

1RUJH�SnYLVHU�DW�HWQLVN�QRUVNH�KDU�SRVLWLY�KROGQLQJ�WLO�LQQYDQGUHUH���+HOOHYLN�	�+HOOHYLN��

������'HUIRU�PHQHU�YL�DW�PRGHOO���GHU�LQQYDQGULQJVHIIHNWHQ�Sn�EROLJSULV�HU�SRVLWLY�NDQ�Y UH�

PHVW�DNWXHOO�IRU�1RUJH�

ϰ͘ϴ�&ŽƌŬůĂƌŝŶŐƐĨĂŬƚŽƌ�ZϮ

5� HVWLPHUHU�YDULDVMRQHQ�L�\�VRP�IRUNODUHV�DY�[�YDULDEOHQH�L�PRGHOOHQ� (Q�5� Sn������

LQGLNHUHU�DW�PRGHOOHQ�IRUNODUHU�DOO�YDULDVMRQ�L�GDWDHQH�UXQGW�JMHQQRPVQLWWHW��1nU�[��RJ�[� HU�

K¡\HUH�NRUUHOHUW���«���YLO�HQ�PXOWLSSHO�PRGHOO�JL�HQ�5� ODQJW�PLQGUH�HQQ�VXPPHQ�DY�5� DY�GH�

ELYDULDWH�PRGHOOHQH� �7KUDQH��������V�����

'HW�DQEHIDOHV�n�XQQJn�PRGHOOXWYHOJHOVH�EDVHUW�NXQ�Sn�HQ�K¡\�5���6SHVLHOW�L�WLOIHOOHU�KYRU�IOHUH�

YDULDEOHU�WHUPV��HU�LQNOXGHUW�L�HW�VPDOW�XWYDOJ�REVHUYDVMRQHU� �«��'HWWH�NDQ�IRUnUVDNH�RYHU�±

ILWWLQJ�L�HQ�PRGHOO� �&ROWRQ�	�%RZHU�

,�VOLNH�WLOIHOOHU�HU�GHW�YLNWLJ�n�VH�Sn�MXVWHUW 5� VRP�LNNH�VNDO�DYYLNH�ODQJW�IUD�5�� 8QGHU�I¡OJHU���

WDEHOOHU��7DEHOO����LQNOXGHUHU�MXVWHUW�5� IRU GH�ELYDULDWH�PRGHOOHQH�RJ�WDEHOO����IRU�PRGHOOHQH�

��± ���



ϰϯ

7DEHOO�����5� IUD GH�ELYDULDWH�UHJUHVMRQHQH

9$5,$%/(5 ��� ��� ������������������������������������������������
,QQYDQGULQJ������������ %ROLJ�VROJW�������5HQWH������������,QQWHNW�� ,QQYDQGULQJ ORJJHW

5� ����� ����� ������������� ��������������������������������

-XVWHUW�5� �������������������������������������������� �����������������������������������������������������

+YHU�NRORQQH�SUHVHQWHUHU�IXQQHQH�IUD�GH���ELYDULDWH�UHJUHVMRQVDQDO\VHQH��NRORQQH�����SUHVHQWHUHU�IXQQHQH�IRU�
LQQYDQGULQJ RJ�EROLJSULV��NRORQQH�����IXQQHQH�IRU�EROLJ�VROJW�RJ�EROLJSULV��NRORQQH�����IXQQHQH�IRU�UHQWH�RJ�
EROLJSULV��NRORQQH�����IXQQHQH�IRU�LQQWHNW�RJ�EROLJSULV�RJ�NRORQQH�����IXQQHQH�IRU�LQQYDQGULQJ�ORJJHW�RJ�
EROLJSULV��5� HU�KYRU�P\H�[�IRUNODUHU�DY�YDULDVMRQHQ�L�\��

7DEHOO�����5� IUD�UHJUHVMRQVPRGHOOHQH ��± �

���������������������������������������������������������������������������� ���
0RGHOO��������������������0RGHOO�� 0RGHOO������������ 0RGHOO��

5� ������ ����� ����������������������������������

-XVWHUW�5� �������������������� ��������������������������������������������������������������������

+YHU�NRORQQH�SUHVHQWHUHU�IXQQHQH�IUD�GH���UHJUHVMRQVDQDO\VHQH��NRORQQH�����SUHVHQWHUHU�IXQQHQH�IRU�PRGHOO����
NRORQQH�����IXQQHQH�IRU�PRGHOO����NRORQQH�����IXQQHQH�IRU�PRGHOO���KYRU�\�RJ�[� HU�ORJJHW�RJ�NRORQQH�����
IXQQHQH�IRU�PRGHOO���KYRU�\�RJ�[� HU�ORJJHW��

9nUH�IXQQ�LQGLNHUHU�LNNH�RYHU�± ILWWLQJ�L�PRGHOOHQH�GD�5� RJ�MXVWHUW�5� LNNH�DYYLNHU�IRU�P\H�

IUD�KYHUDQGUH�VHOY�RP�PRGHOO���RJ���KDU�HQ�YDULDEHO�PLQGUH�HQQ�PRGHOO���RJ��� ,�YnUH�IXQQ�KDU�

YL�HQ�JDQVNH�K¡\�5���L�GH�IOHVWH�WLOIHOOHQH�RYHU�����VRP�VNXOOH�LQGLNHUH�DW�GH�XWYDOJWH�

NRQWUROOYDULDEOHQH�NODUHU�n�IRUNODUH�KHOH�YDULDVMRQHQ�L�EROLJSULV��9L�HU�NODUH IRU�DW�GHWWH�LNNH�HU�

WLOIHOOHW RJ GHW�NDQ�Y UH�VSXUL¡VH�VDPPHQKHQJHU GD���DY�GH ��YDULDEOHQH NRUUHOHUHU�K¡\W�PHG�

KYHUDQGUH� 'HW�HU�LNNH�UHDOLVWLVN�n�DQWD�DW�LQQYDQGULQJ�IRUNODUHU�����DY�EROLJSULVHQ�NRQWUROOHUW�

IRU�EROLJ�VROJW��UHQWH�RJ�LQQWHNW��'HW�HU�NODUW�IOHUH�XQGHUOLJJHQGH�IDNWRUHU�GHW�LNNH�HU�

NRQWUROOHUW�IRU�L�GHQQH�RSSJDYHQ��



ϰϰ

ϱ��ŝƐŬƵƐũŽŶ ŽŐ�ŬŽŶŬůƵƐũŽŶ
,�GHWWH�NDSLWOHW�I¡OJHU�HQ�GLVNXVMRQ KYRU�UHVXOWDWHQH�IUD�UHJUHVMRQVDQDO\VHQH�EOLU�VDPPHQOLJQHW�

RJ�YXUGHUW�PRW�KYHUDQGUH�RJ�VHWW�L�VDPPHQKHQJ�PHG�GHQ�WHRUHWLVNH�PRGHOOHQ��.RUW�QHYQHU�YL�

EHJUHQVQLQJHU�PHG�VWXGLHQ�YnU�I¡U�YL�OLVWHU�RSS�QRHQ�DY�GH�XWHODWWH�YDULDEOHQH��7LO�VOXWW�QHYQHV�

IRUVODJ�WLO�YLGHUH�IRUVNQLQJ�RJ�VWXGLHQV�NRQNOXVMRQ��

ϱ͘ϭ��ŝƐŬƵƐũŽŶ ŽŐ�ďĞŐƌĞŶƐŶŝŶŐĞƌ

,�GHQQH�RSSJDYHQ�HU�UHJUHVMRQVDQDO\VHQ�EUXNW�IRU�n�XQGHUV¡NH�GHQ�GLUHNWH�HIIHNWHQ�

LQQYDQGUHUH�KDU�Sn�EROLJSULV�NRQWUROOHUW�IRU�EROLJ�VROJW��UHQWH�RJ�LQQWHNW� 9L�HU�NODUH�RYHU�DW�L�

UHJUHVMRQVDQDO\VHQ�NRQWUROOHUHV�GHW�IRU�GHQ�GLUHNWH�HIIHNWHQ�KYHU�DY�GH�XDYKHQJLJH�YDULDEOHQH�

KDU�Sn�GHQ�DYKHQJLJH�YDULDEHOHQ�RJ�LNNH�IRU�XQGHUOLJJHQGH�IDNWRUHU��

,�SURVHVVHQ�IRU�XWYHOJHOVH�DY�YDULDEOHQH�KDU�YL�KDWW�HQ�IRUPHQLQJ�RP�KYLONH�YDULDEOHU�VRP�

NXQQH�Y UH�UHOHYDQWH�GD�YL�KDU�IXOJW�PHG�Sn�EROLJPDUNHGHW�L�IOHUH�nU��9L�KDU�XQGHUV¡NW�RJ�WDWW�

KHQV\Q�WLO�¡NRQRPLVN�WHRUL�RJ�WLGOLJHUH�VWXGLHU IRU�n�NXQQH�ODQGH�Sn�YDULDEOHQH�YL�EUXNWH�L�

UHJUHVMRQVDQDO\VHQH��'HWWH�HU�LQQYDQGUHUQHV�HIIHNW�Sn EROLJSULV�NRQWUROOHUW�IRU�GH�DQGUH�[�±

HQH��

(Q�EHJUHQVQLQJ�KDU�Y UW n�In�WDN�L�VDPPHQOLJQEDUH�GDWD�IRU�DOOH�YDULDEOHQH��'HW�HU�YDOJW�n�

EUXNH�NYDUWDOV�YLVH�WDOO�VRP�UHVXOWHUWH�L�HW�XWYDOJ�Sn����REVHUYDVMRQHU�SHU�YDULDEHO��)RU�

YDULDEHOHQ�LQQWHNW�KDGGH RIIHQWOLJ�WLOJMHQJHOLJH�NLOGHU�LNNH�NYDUWDOV�YLVH�GDWD��$Y�GHQ�JUXQQ�

YDOJWH�YL�n�EHKDQGOH�GH�nUOLJH�WDOOHQH�VRP�NYDUWDOV�YLVH��,�WLOOHJJ�KDU�GHW�LNNH�Y UW�PXOLJ�IRU�

RVV�n�IUHPVNDIIH�GDWD�OHQJUH�WLOEDNH�L�WLG�IRU�n�¡NH�XWYDOJHW�YnUW�

+RYHGNRQWUROOYDULDEHOHQ�LQQYDQGULQJ�YDU�XWIRUGUHQGH�n�WLOSDVVH�IRU�n�NXQQH�EUXNH�GHQ�L�

UHJUHVMRQVDQDO\VHQH��9L�VWDUWHW�PHG�n�NM¡UH�HQ�UHJUHVMRQVDQDO\VH�PHG�QHWWRLQQYDQGULQJ��'HWWH�

HQGUHW�YL�WLGOLJ�L�SURVHVVHQ�GD�QHWWRLQQYDQGULQJ�LNNH�IDQJHW�RSS�HIIHNWHQ�DOOH�LQQYDQGUHUH�

ERVDWW�L�1RUJH�KDU�Sn�EROLJSULV��'HWWH�JMRUGH�DW�YL�HQGUHW�WLGVVHULHGDWDHQH�IUD�QHWWR�WLO�

WRWDOLQQYDQGUHUH��'HQQH�YDULDEHOHQ�UHSUHVHQWHUWH�LNNH�DOOH�DNW¡UHQH�Sn�EROLJPDUNHGHW�GD�

LQQYDQGUHUH�HU�LNNH�GH�HQHVWH�VRP�NM¡SHU�EROLJ� )RU�DW�YDULDEHOHQ�LQQYDQGULQJ�VNDO�

UHSUHVHQWHUH�LQQYDQGUHUH�VRP�HQ�GHO�DY�SRSXODVMRQHQ�IRU�¡YULJ�KDU�YL�NDONXOHUW�HW�IRUKnQGVWDOO�
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EDVHUW�Sn�6DL] �������VLQ�OLJQLQJ��'HWWH�HU�JMRUW�YHG�n�GHOH�WRWDOW�DQWDOO�LQQYDQGUHUH�GHOW�Sn�

WRWDOSRSXODVMRQ� )RUKnQGVWDOOHW�HU�EUXNW�L�UHJUHVMRQVDQDO\VHQH��

(WWHU�DW�YDULDEOHQH�YDU�YDOJW�XW�EOH�GHQ�WHRUHWLVNH�PRGHOOHQ�RJ�K\SRWHVHQH�XWDUEHLGHW��9L�NM¡UWH�

ELYDULDWH�UHJUHVMRQVDQDO\VHU�RJ�NRQWUROOHUWH�IRU�OLQHDULWHW�RJ�VWDVMRQDULWHW� 9L�KDU�LNNH�

VWDVMRQ UH�GDWD� 9DULDEHOHQ�EROLJ�ODJW�XW�NRUUHOHUWH�K¡\W�PHG�YDULDEHOHQ�EROLJ�VROJW��YDU�LNNH�

VLJQLILNDQW�RJ�EOH�HNVNOXGHUW�IUD�PRGHOOHQH��'H�UHVWHUHQGH���YDULDEOHQH�EOH�EUXNW�L�PRGHOO���±

��RJ�IXQQHQH�HU�SUHVHQWHUW�L�WDEHOOHQ�XQGHU��

7DEHOO�����5HVXOWDWHU�IUD�UHJUHVMRQVPRGHOOHU ��± �

9$5,$%/(5 ��������������������������� ��������������������� ��������������������������������� ���
0RGHOO�� 0RGHOO�� 0RGHOO�� 0RGHOO��

,QQYDQGULQJ� ��������� ����� ������ �����
����� ������(����������������� �����(���
������ ������ ������� �������

%ROLJ�VROJW ����� ����� ������(��� ������(���
����� ����� ����� �����
������ ������ �������(���� �����(����

5HQWH ����� ����������������������������������� �������
����� ����� ����� �����
����� ������������������������������������ �������

,QQWHNW� ������� ������(���
����� �����(������
������� ������(���

5� ������ ����� ����� �����

6WG� ������ ������ ����� �����

+YHU�NRORQQH�SUHVHQWHUHU�IXQQHQH�IUD�GH���UHJUHVMRQVDQDO\VHQH��NRORQQH�����SUHVHQWHUHU�IXQQHQH�IRU�PRGHOO����
NRORQQH�����IXQQHQH�IRU�PRGHOO����NRORQQH�����IXQQHQH�IRU�PRGHOO���KYRU�\�RJ�[� HU�ORJJHW�RJ�NRORQQH�����
IXQQHQH�IRU�PRGHOO���KYRU�\�RJ�[� HU�ORJJHW��)¡UVWH�NRORQQH�WLO�YHQVWUH�OLVWHU�RSS�DOOH�XDYKHQJLJH�YDULDEOHU�EUXNW�L
PRGHOOHQH��'HQ�DYKHQJLJH�YDULDEHOHQ�HU�EROLJSULV��VRP�HU�OLN�IRU�DOOH���PRGHOOHU��)¡UVWH�UDG�LQQHKROGHU�[�±
YDULDEOHQHV�NRHIILVLHQWHU��DQGUH�UDG�S�± YHUGLHQH��S�������S�������RJ�WUHGMH�UDG�VWDQGDUGIHLOHQH��
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,�PRGHOO���XQGHUV¡NHV�YLUNQLQJHQ�LQQYDQGUHUH�KDU�Sn�EROLJSULV�NRQWUROOHUW�IRU�DOOH�GH

XDYKHQJLJH�YDULDEOHQH��$OOH�IRUKROG�HU�VLJQLILNDQWH�PHQ�UHQWHQ�KDU�SRVLWLYW�IRUWHJQ�RJ�LQQWHNW

QHJDWLYW��'HWWH�HU�LNNH�L�WUnG�PHG�IOHUH�VWXGLHU�VRP�WLOVLHU�DW�QnU�UHQWHQ�¡NHU�JnU�EROLJSULVHQH�

QHG�RJ�QnU�LQQWHNW�¡NHU�Vn�¡NHU�EROLJSULVHQH��9LNWLJKHWHQ�DY�UHQWHQ RJ�LQQWHNWHQ JMHQVSHLOHV�L�

EROLJOnQIRUVNULIWHQ�KYRU�GH�DYJM¡U�EROLJNM¡SHUQHV LQQYLOJHW OnQVVW¡UUHOVH��'LVVH�IRUKROGHQH�

ILNN�RVV�WLO�n�XWDUEHLGH�PRGHOO���XWHQ�YDULDEHOHQ�LQQWHNW�VLGHQ�GHQ�L�WLOOHJJ�NRUUHOHUHU�K¡\W�PHG�

UHQWHQ��1nU�YL�XQGHUV¡NHU�IRU�GHWWH�L�PRGHOO���HU�UHQWHQ�GHQ�HQHVWH�YDULDEHOHQ�VRP�PLVWHU�VLWW�

VLJQLILNDQVQLYn�RJ�KDU�IRUWVDWW�SRVLWLY�HIIHNW�Sn�EROLJSULV��9HG�n�HNVNOXGHUH�YDULDEHOHQ�LQQWHNW�

IDOOHU�5� PDUJLQDOW RJ�HU�IRUWVDWW�RYHU�������'HQ�K¡\H�5� NDQ�Y UH�WHJQ�Sn�VSXUL¡V�UHJUHVMRQ

RJ�YL�HU�IRUVLNWLJ�PHG�n�NRQNOXGHUH�EDVHUW�Sn�GHQ��, WLOOHJJ�KDU�YL�XWHOLJJHUH�L�QRHQ�YDULDEOHU�

RJ�LNNH�VWDVMRQ UH�GDWD��9L�ORJJHU�YDULDEOHQH�EROLJSULV�RJ�LQQYDQGULQJ�L�PRGHOO���RJ���IRU�n�

XQGHUV¡NH�IRU�EHGUH�WLOSDVQLQJ�DY�GDWDHQH��

)LJXU���� ,OOXVWUDVMRQ�DY�PRGHOO��

+��

����������

+� � �����(����

+� � ��������

� �����(����

+�

*UDILVN�LOOXVWUDVMRQ�DY�PRGHOO���RJ�K\SRWHVHU��7DOOHQH�L�SDUDQWHV�HU�NRHIILVLHQWHQH�IRU�KYHU�XDYKHQJLJ�YDULDEHO�
VRP�YLVHU�KYRU�P\H�[ SnYLUNHU�\� )RUWHJQHW�LQGLNHUHU�RP�HIIHNWHQ�HU�SRVLWLY�HOOHU�QHJDWLY��

$OOH�YDULDEOHU�HU�VLJQLILNDQWH�RJ�KDU�IRUWHJQ�L�VDPVYDU�PHG�YnUH�K\SRWHVHU�RJ�¡NRQRPLVN�WHRUL�

XQQWDWW�LQQYDQGULQJ��,�QRHQ�VWXGLHU�HU�GHW�SnYLVW�DW�LQQYDQGULQJ�KDU�SRVLWLY�HIIHNW �6DL]��������

PHQV�DQGUH�KDU�SnYLVW�GHW�PRWVDWWH �6j���������,�VLQ�VWXGLH�JMHQQRPI¡UW�L�(QJODQG�KDU�6j�

%ROLJ�VROJW
[�

5HQWH
[�

%ROLJSULV
\

,QQYDQGULQJ
[�

,QQWHNW
[�
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NRQWUROOHUW�IRU�GH�ORNDOHV�LQQVWLOOLQJ�WLO�LQQYDQGUHUH��'HW�HU�IXQQHW�DW�GHQ�ORNDOH�EHIRONQLQJHQV�

QHJDWLYH�KROGQLQJ�WLO�LQQYDQGUHUH�UHVXOWHUHU�PHG�DW�GH�IO\WWHU�IUD�GH�RPUnGHQH�LQQYDQGUHUQH�

ERVHWWHU�VHJ�L��6SHVLHOW�HQJHOVNPHQQ�PHG�K¡\�LQQWHNW��'HWWH�UHVXOWHUHU�L�DW�RPUnGHQH�KDU�HQ�

ODYHUH�JMHQQRPVQLWWOLJ�LQQWHNW�RJ�SnYLUNHU�QHJDWLYW�EROLJSULVYHNVWHQ�

'H�XWHQODQGVNH�VWXGLHQH�WDU�KHQV\Q�WLO�GH�JHRJUDILVNH�RPUnGHQH��E\HU��UHJLRQHU��IRU�VHJ�PHQV�

YL�KDU�IRNXVHW�Sn�ODQGVEDVLV��6WXGLHQH�KDU RJVn�NRQWUROOHUW�IRU�ORNDOEHIRONQLQJHQV�KROGQLQJ�WLO�

LQQYDQGUHUH��0DQJHO�Sn�WLOVYDUHQGH�GDWD�EHJUHQVHW�YnUW�XWYDOJ�DY�YDULDEOHU�LQNOXGHUW�L�YnU�

XQGHUV¡NHOVH���

(Q�VWXGLH�IUD�1RUJH�VRP�HU�JMHQQRPI¡UW�DY�1RUJHV %DQN�DQDO\VHUHU LQQYDQGULQJVHIIHNWHQ�Sn�

EROLJSULVHU�KYRU�GHW EODQW�DQQHW�HU�WDWW�XWJDQJVSXQNW�L�6DL]�VLQ�VWXGLH��'H�NRQNOXGHUHU�PHG�DW�

LQQYDQGULQJ�KDU�HQ�SRVLWLY�VDPPHQKHQJ�PHG�EROLJSULVYHNVW�PHQ�DW�GHW�LNNH�HU�JUXQQODJ�IRU�n�

VL�DW�LQQYDQGULQJ�L�VHJ�VHOY�KDU�IRUnUVDNHW�K¡\HUH�EROLJSULVHU� �1RUGE¡�������

'H�ILQQHU�VDPWLGLJ�DW�LQQYDQGUHUQHV�HIIHNW�Sn�EROLJSULVHU�HU�PLQGUH�EHW\GHOLJ�QnU�GHW�

NRQWUROOHUHV�IRU�LQQWHNW L�OLNKHW�PHG�DQGUH�VWXGLHU��0HG�EDNJUXQQ�L�GHWWH�KDU�YL�YDOJW�n�

XQGHUV¡NH�GHWWH�Q UPHUH�L�PRGHOO���KYRU�YL�HNVNOXGHUHU�LQQWHNW VRP�LOOXVWUHUW�JUDILVN�XQGHU��

)LJXU�����,OOXVWUDVMRQ�DY�PRGHOO�� IRU�KHOH�1RUJH

+�

� ;Ϭ͕ϳϮϴͿ

+�

� �����(����

+�

� ���������

*UDILVN�LOOXVWUDVMRQ�DY�PRGHOO�� RJ�K\SRWHVHU��7DOOHQH�L�SDUHQWHV�HU�NRHIILVLHQWHQH�IRU�KYHU�XDYKHQJLJ�YDULDEHO�
VRP�YLVHU�KYRU�P\H�[�SnYLUNHU�\��)RUWHJQHW�LQGLNHUHU�RP�HIIHNWHQ�HU�SRVLWLY�HOOHU�QHJDWLY��

,QQYDQGULQJ
[�

5HQWH
[�

%ROLJ�VROJW
[�

%ROLJSULV
\
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9HG�n�HNVNOXGHUH�NRQWUROOYDULDEHOHQ�LQQWHNW�PLVWHU�UHQWHQ�VLJQLILNDQVQLYnHW�VLWW�PHQ�KDU�

IRUWVDWW�QHJDWLY�HIIHNW�Sn�EROLJSULV��,QQYDQGULQJVHIIHNWHQ�HQGUHU�VHJ�EHW\GHOLJ��IUD�QHJDWLY�WLO�

SRVLWLY VRP�RJVn�HU�WLOIHOOHW�L�GH�IOHVWH�VWXGLHQH�QHYQW�RYHU�L�RSSJDYHQ�

9L�KDU�NM¡UW�HQ�UHJUHVMRQVDQDO\VH�IRU�UHJLRQ�$VNHU��% UXP�RJ�2VOR�PHG�VDPPH�YDULDEOHU�VRP�

L�PRGHOO���RJ����VH�GHONDSLWWHO����� 5HVXOWDWHQH�YLVHU�VDPPH�WHQGHQV�VRP IXQQHQH�IRU�KHOH�

1RUJH�VHOY�RP�LQQYDQGUHUSURVHQWHQ�HU�K¡\HUH�L�GH�XWYDOJWH�RPUnGHQH�VDPPHQOLJQHW�PHG�

ODQGHW�IRU¡YULJ�

,QQYDQGULQJVHIIHNW�Sn�EROLJSULVHU�NRQWUROOHUW�IRU�EROLJ�VROJW��UHQWH�RJ�LQQWHNW��DQDO\VHUW�YHG�

KMHOS�DY�HQ�PXOWLSSHO�UHJUHVMRQVDQDO\VH�IRUNODUHU�LNNH�DOO�YDULDVMRQ�L�EROLJSULV��'HW�Pn�Y UH�

IOHUH�PDNUR�± RJ�PLNUR¡NRQRPLVNH�IRUKROG�VRP�LNNH�HU�LQNOXGHUW�L�GHWWH�VWXGLHW��0HQ��EDVHUW�

Sn�¡NRQRPLVNH�WHRULHU� VWXGLHU�QHYQW�XQGHUYHLV�L�RSSJDYHQ�RJ�YnUH�IXQQ�V\QHV�YL�DW�PRGHOO���

RJ���UHSUHVHQWHUHU�EHVW�IRUVNQLQJVVS¡UVPnOHW�YnUW�

)OHUH�VWXGLHU VRP�NRQWUROOHUHU�IRU�ORNDOEHIRONQLQJHQV�KROGQLQJ�WLO�LQQYDQGUHUH ILQQHU�HQ�

QHJDWLY�HIIHNW�PHOORP�LQQYDQGUHUH�RJ�EROLJSULV�GHU�KROGQLQJHQ�HU�QHJDWLY� �6j������� 6WXGLH�

IUD�1RUJH�SnYLVHU�DW�HWQLVN�QRUVNH�KDU�SRVLWLY�KROGQLQJ�WLO�LQQYDQGUHUH���+HOOHYLN�	�+HOOHYLN��

����� 'HUIRU�PHQHU�YL�DW�PRGHOO���GHU�LQQYDQGULQJVHIIHNWHQ�Sn�EROLJSULV�HU�SRVLWLY�NDQ�Y UH�

PHVW�DNWXHOO�IRU�1RUJH�

ϱ͘Ϯ hƚĞůĂƚƚĞ�ǀĂƌŝĂďůĞƌ ŽŐ�ǀŝĚĞƌĞ�ĨŽƌƐŬŶŝŶŐ

'X�HU�RSSWDWW�DY�KYRUGDQ�[� VDPYDULHUHU�PHG�\��$QGUH�[�± HU�HU NRQWUROOYDULDEOHU��'D�EOLU�

PXOLJKHWHQ�IRU�n�DYGHNNH�HQ�NDXVDOHIIHNW�IRUW�WLO�VS¡UVPnOHW�RP�GX�KDU�WLOJDQJ�WLO�DOOH�

UHOHYDQWH�[�HU��3UREOHPHW�HU�DW�GX�DOGUL�VLNNHUW�NDQ�YLWH�RP�GX�KDU�NRQWUROOHUW�IRU�DOOH�GLVVH��

'HUPHG�HU�GX�XWVDWW�IRU�XWHODWW�± YDULDEHO�± VNMHYKHW��RPLWWHG�YDULDEOH�ELDV�� �7KUDQH��������V��

����

8QGHU�I¡OJHU�QRHQ�YDULDEOHU�VRP�NDQ�Y UH�LQWHUHVVDQWH�n�WHVWH�IRU��1RHQ�DY�YDULDEOHQH�

NRUUHOHUHU�K¡\W�PHG�HQ�HOOHU�IOHUH�DY�GH�XWYDOJWH�XDYKHQJLJH�YDULDEOHQH�L�GHQQH�RSSJDYHQ��$Y�
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GHQ�JUXQQ�KDU�YL�YDOJW�n�LNNH�WD�GH�PHG�L�UHJUHVMRQVDQDO\VHQ�GD�HQ�VWRU�GHQ�DY�HIIHNWHQ�GH�KDU�

Sn�\�VDPYDULHUHU�PHG�HQ�DY�GH�XWYDOJWH�[�± HQH��

%ODQW�GH�SRWHQVLHOOH�YDULDEOHQH�HU�%13��DUEHLGVOHGLJKHW� Q\E\JJ��EHVNDWQLQJ�Sn�QHWWR�IRUPXH

RJ JMHOGVJUDG��

,I¡OJH�66%�GHILQHUHV %13 VRP�HW�PnO�Sn�VDPOHW�¡NRQRPLVN�DNWLYLWHW�L�1RUJH��RJ�XWWU\NNHU�GHQ�

¡NRQRPLVNH�PHUYHUGLHQ�VRP�WMHQHV�RSS�JMHQQRP�SURGXNVMRQ�DY�YDUHU�RJ�WMHQHVWHU�L�HQ�

SHULRGH���66%�������� %13�GHOW�Sn�DQWDOO�LQQE\JJHUH�JMHQVSHLOHU�RPWUHQW�EHIRONQLQJHQV�

JMHQQRPVQLWWOLJH�LQQWHNW��,�WLOOHJJ�HU�GHW�HQ�UHODVMRQ�PHOORP�%13�RJ�DUEHLGVOHGLJKHW��

$UEHLGVOHGLJKHW�HU�HQ�VHQWUDO�NRQMXQNWXULQGLNDWRU��/DY�DUEHLGVOHGLJKHW�JnU�QRUPDOW�VDPPHQ�

PHG�K¡\�DNWLYLWHW�RJ�K¡\�OHGLJKHW�PHG�ODY�DNWLYLWHW� �6SDUUPDQ��������9HG�KMHOS�DY�HQ�

NRUUHODVMRQVPDWULVH�VHU�YL�DW�DUEHLGVOHGLJKHW�RJ�LQQWHNW�NRUUHOHUHU�K¡\W�PHG�KYHUDQGUH���

7DEHOO ��� .RUUHODVMRQVPDWULVH�± DUEHLGVOHGLJKHW

%ROLJSULV %ROLJ�VROJW ,QQYDQGULQJ ,QQWHNW %ROLJ�ODJW�XW 5HQWH $UEHLGVOHGLJKHW

%ROLJSULV �
%ROLJ�VROJW ����� �����
,QQYDQGULQJ ����� ����� �����

,QQWHNW ����� ����� ����� �����
%ROLJ�ODJW�XW ����� ����� ����� ����� �����

5HQWH ������ ������ ������ ������ ������ �����

$UEHLGVOHGLJKHW ����� ����� ����� ����� ������ ����� �
)XQQHQH�IUD�NRUUHODVMRQVPDWULVHQ�KYRU�GHW�WHVWHV�KYRU�K¡\W�GH�YDULDEOHQH�OLVWHW�RSS�NRUUHOHUHU�PHG�KYHUDQGUH��(Q�YHUGL�Sn���HU�
WHJQ�Sn�SHUIHNW�NRUUHODVMRQ��

3n�JUXQQ�DY�UHODVMRQHQ�PHOORP�%13��DUEHLGVOHGLJKHW�RJ�LQQWHNW�KDU�YL�YDOJW�n�NXQ�LQNOXGHUH�

HQQ�DY�GHP�L�DQDO\VHQ�

9L�NRQWUROOHUHU�LNNH�IRU�Q\E\JJ VHSDUDW�GD�GHQ�HU�HQ�GHO�DY�YDULDEHOHQ�©EROLJ�ODJW�XWª�VDPPHQ�

PHG�EUXNWH�EROLJHU��9DULDEOHQH�EROLJHU�VROJW�RJ�ODJW�XW�UHSUHVHQWHUHU�VDPOHW�WLOEXG�HWWHU�EROLJHU�

L�PDUNHGHW��EROLJ�ODJW�XW��RJ�HWWHUVS¡UVHOHQ��VROJWH�EROLJHU��

,�YXUGHULQJHQ�RP�LQNOXGHULQJ�DY�YDULDEHOHQ�EHVNDWQLQJ�Sn�QHWWR�IRUPXH KDU�YL�WDWW�KHQV\Q�WLO�

JMHOGVJUDGHQ�KXVKROGQLQJHQH�KDU�L�1RUJH�RJ�EHO¡SVJUHQVHQ�IRU�EHVNDWQLQJ��,������HU�JUHQVHQ�
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IRU�IRUPXHVEHVNDWQLQJ�Sn�WUH�PLOOLRQHU�SHU�KXVKROGQLQJ �6NDWWHHWDWHQ��������RJ�JLWW�GHQ�

UHNRUGK¡\H�JMHOGVJUDGHQ �*MHOGVUHJLVWHUHW��������DQVHU�YL�DW�IRUPXHVEHVNDWQLQJ�LNNH�HU�HQ�

YHVHQWOLJ�YDULDEHO�n�NRQWUROOHUH�IRU���

,�66%�VLQ�DUWLNNHO�*MHOGHQ�WLO�QRUVNH�IDPLOLHU�YRNVHU�PLQGUH�HQQ�I¡U IUHPNRPPHU�GHW�DW�GHQ

WRWDOH�JMHOGHQ SHU�KXVKROGQLQJ�KDU�¡NW�GH�VLVWH����nU���+DOYRUVHQ��������(Q�IRUNODULQJ�Sn�GHWWH�

NDQ�Y UH�GHW�ODYH�UHQWHQLYnHW Sn�EROLJOnQ��,�WLOOHJJ�KDU�¡NHQGH�LQQWHNW�I¡UW�WLO�DW�QRUVNH�

KXVKROGQLQJHU�KDU�KDWW�PXOLJKHW�WLO�n�OnQH�PHU IRU�n�ILQDQVLHUH�EROLJNM¡S��2J�GHWWH�KDU�Y UW�

Q¡GYHQGLJ�Sn�JUXQQ�DY�GH�K¡\H�EROLJSULVHQH�VRP�KDU�UHVXOWHUW�L�K¡\HUH�JMHOGVJUDG WLO�WURVV�IRU�

¡NHQGH�EROLJIRUPXH��'HWWH�VW¡WWHV�L�HQ�DUWLNNHO�IUD�$QGHUVHQ�RJ�-HQVHQ�KYRU�GHW�IUHPNRPPHU�

DW�'HW�HU�HQ�JMHQVLGLJ�DYKHQJLJKHW�Sn�ODQJ�VLNW�PHOORP�EROLJSULVHU�RJ�JMHOG� �$QGHUVHQ�	

-HQVHQ�������� ,�HQ�DUWLNNHO�IUD�1RUJHV�%DQN�QHYQHV�I¡OJHQGH��eQ�VWXGLH�ILQQHU�RJVn��VRP�

&DUUHUDV�HW�DO����������HQ�GHPSHQGH�HIIHNW�Sn�EROLJSULVHU�DY�NUDY�WLO�JMHOGVJUDG� �1RUJHV�

%DQN������� )RUGL�EnGH�UHQWH�RJ�JMHOGVJUDG�HU�YLUNHPLGOHU�EUXNW�IRU�n�GHPSH�

EROLJSULV¡NQLQJHQ�KDU�YL�YDOJW�n�LQNOXGHUH�NRQWUROOYDULDEHOHQ�UHQWH�L�DQDO\VHQ�YnU��

,�WLOOHJJ�WLO�GH�RYHQQHYQWH�XWHODWWH�YDULDEOHU�VRP�LNNH�HU�LQNOXGHUW�L�DQDO\VHQH�YnUH�NDQ�GHW�

Y UH�IOHUH�XQGHUOLJJHQGH�IRUKROG�VRP�GHW�NDQ�IRUVNHV�Sn��9L�KDU�XQGHUV¡NW�NXQ�GHQ�GLUHNWH�

HIIHNWHQ�LQQYDQGULQJ�KDU�Sn�EROLJSULV�NRQWUROOHUW�IRU�GH�DQGUH�XWYDOJWH�[�± HQH� 'HW�YLOOH�Y UW�

LQWHUHVVDQW�n�VH�RP�GHW�HU�HQ�PRWVDWW�HIIHNW��+DU�EROLJSULV�HQ�HIIHNW�Sn�LQQYDQGULQJ"�.DQ�GHW�

Y UH�WLOIHOOH�DW�LQQYDQGUHUH�YHOJHU�ERUW�1RUJH�Sn�JUXQQ�DY�K¡\H�OHYHNRVWQDGHU�GHU�

EROLJXWJLIWHU�XWJM¡U�GHQ�VW¡UVWH�GHOHQ"

'HW�NDQ�RJVn�Y UH�LQWHUHVVDQW�n�XQGHUV¡NH�IRU�HIIHNWHQ�LQQYDQGUHUH�KDU�Sn�EROLJSULV�L�GH�

IRUVNMHOOLJH�RPUnGHU�GH�NM¡SHU�EROLJ�NRQWUROOHUW�IRU�XWGDQQLQJ��.DQ�XWGDQQLQJ�Y UH�HQ�IDNWRU�

GHW�E¡U�NRQWUROOHUHV�IRU"�



ϱϭ

ϱ͘ϰ<ŽŶŬůƵƐũŽŶ

,�GHQQH�RSSJDYHQ��YHG�EUXN�DY�PXOWLSSHO�UHJUHVMRQVDQDO\VH HU�GHW�XQGHUV¡NW�RP�LQQYDQGULQJ�

KDU�HQ�HIIHNW�Sn�EROLJSULV QnU�GHW�NRQWUROOHUHV�IRU�GH�XDYKHQJLJH�YDULDEOHQH EROLJ�VROJW��UHQWH�

RJ�LQQWHNW��

9L�ILQQHU�DW�LQQYDQGULQJ�KDU�KDWW�HQ�VLJQLILNDQW�SRVLWLY�HIIHNW�Sn�EROLJSULV�QnU�GHW�LNNH�

NRQWUROOHUHV�IRU�LQQWHNW�RJ�GHWWH�HU�L�VDPVYDU�PHG�YnU�K\SRWHVH RP�SRVLWLY�HIIHNW�PHOORP�

LQQYDQGULQJ�RJ�EROLJSULV��(IIHNWHQ�HU�QHJDWLY�QnU�GHW�NRQWUROOHUHV�IRU�LQQWHNW��

)XQQHQH�IRU�GH�DQGUH�XDYKHQJLJH�NRQWUROOYDULDEOHU�HU�VLJQLILNDQWH�RJ�L�VDPVYDU�PHG�YnUH�

K\SRWHVHU RP�HQ�SRVLWLY�HIIHNW�DY�VROJW�EROLJ�RJ�LQQWHNW�Sn�EROLJSULV��RJ�HQ�QHJDWLY�HIIHNW�DY�

UHQWHQ�Sn�EROLJSULV� 'HQ�QHJDWLYH�HIIHNWHQ�UHQWH�KDU�Sn�EROLJSULV�HU�LNNH�VLJQLILNDQW�NXQ�QnU�

GHW�LNNH�NRQWUROOHUHV�IRU�LQQWHNW��



ϱϮ

>ŝƚƚĞƌĂƚƵƌůŝƐƚĞ

$OEHUW�6DL] ��������,PPLJUDWLRQ�DQG�KRXULQJ�UHQWV�LQ�$PHULFDQ�FLWLHV��-RXUQDO�RI�8UEDQ�

(FRQRPLFV��9ROXPH������������± �����+HQWHW�IUD�KWWSV���GRL�RUJ���������M�MXH������������

$QXQGVHQ��$QGUq�.��	�-DQVHQ��(LOHY�6��%ROLJSULV�± RJ�NUHGLWWYHNVW�IRUVWHUNHU�KYHUDQGUH��66%��

+HQWHW�IUD�KWWSV���ZZZ�VVE�QR�SULVHU�RJ�SULVLQGHNVHU�DUWLNOHU�RJ�

SXEOLNDVMRQHU�BDWWDFKPHQW�������"BWV ���F����I��

%ROLJOnQVIRUVNULIWHQ���������)RUVNULIW�RP�NUDY�WLO�Q\H�XWOnQ�PHG�SDQW�L�EROLJ��)25���������

���������+HQWHW�IUD

KWWSV���ORYGDWD�QR�GRNXPHQW�6)�IRUVNULIW���������������"T EROLJO�&��$�QVIRUVNULIWHQ

%URFNZHOO��3HWHU�-��	�'DYLV��5LFKDUG�$����������,QWURGXFWLRQ�WR�7LPH�6HULHV�DQG�)RUHFDVWLQJ��

+HQWHW�IUD�

KWWSV���ERRNV�JRRJOH�QR�ERRNV"KO QR	OU 	LG 3�IK'$$$4%$-	RL IQG	SJ 35�	GT VWDWL

RQDU\�WLPH�VHULHV�IRUHFDVWLQJ	RWV N-9L:%F0*B	VLJ G[��IVJBRH5''7+��.9EP�]O2

�Z	UHGLUBHVF \�Y RQHSDJH	T VWDWLRQDU\���WLPH���VHULHV���IRUHFDVWLQJ	I IDOVH

&ROWRQ��-DPHV�$��	�%RZHU��.HLWK�0��6RPH�0LVFRQFHSWLRQV�$ERXW�5���0LQLWDE��+HQWHW�IUD�

KWWS���ZZZ�PLQLWDE�FRP�XSORDGHG)LOHV�&RQWHQW�1HZV�3XEOLVKHGB$UWLFOHV�U�BPLVFRQFHSWLRQV�

SGI

'HDQ�5��+\VORS��7ULQK�/H��'DYLG�&��0DUq�	�6WHYHQ�6WLOOPDQ���������+RXVLQJ�0DUNHWV�DQG�

PLJUDWLRQ�± (YLGHQFH�IURP�1HZ�=HDODQG��$Q�([HFXWLYH�6XPPDU\�RI�0RWX�:RUNLQJ�3DSHU����

± ���0RWX�(FRQRPLF�DQG�3XEOLF�3ROLF\�5HVHDUFK��+HQWHW�IUD�

KWWSV���PRWX�Q]�DVVHWV�'RFXPHQWV�RXU�ZRUN�XUEDQ�DQG�UHJLRQDO�KRXVLQJ�+RXVLQJ�0DUNHWV�

DQG�0LJUDWLRQ�([HFXWLYH�6XPPDU\��SGI

(LHQGRP�1RUJH���������2P�VWDWLVWLNNHQ��+HQWHW�IUD�

KWWSV���HLHQGRPQRUJH�QR�EROLJSULVVWDWLVWLNN�RP�VWDWLVWLNNHQ�



ϱϯ

)LOLSD�6j���������,PPLJUDWLRQ�DQG�+RXVH�3ULFHV�LQ�WKH�8.��,=$�'LVFXVVLRQ�3DSHU�1R������

+HQWHW�IUD�KWWSV���G�QE�LQIR��������������

*MHOGVUHJLVWHUHW��������+HQWHW�IUD�KWWSV���ZZZ�JMHOGVUHJLVWHUHW�FRP�

+DOYRUVHQ��%HQWH������� ���PDUV���*MHOGHQ�WLO�QRUVNH�IDPLOLHU�YRNVHU�PLQGUH�HQQ�I¡U��66%��

+HQWHW�IUD�KWWSV���ZZZ�VVE�QR�LQQWHNW�RJ�IRUEUXN�DUWLNOHU�RJ�SXEOLNDVMRQHU�JMHOGHQ�WLO�QRUVNH�

IDPLOLHU�YRNVHU�PLQGUH�HQQ�IRU

,0'L������������QRYHPEHU���$UEHLGVLQQYDQGULQJ��+HQWHW�IUD�

KWWSV���ZZZ�LPGL�QR�V\VVHOVHWWLQJ�RJ�DUEHLGVOLY�DUEHLGVLQQYDQGULQJ�

,YHUVHQ��.ULVWLQ�2�������������QRYHPEHU���1nU�O¡QQHU�GHW�VHJ�n�VHOJH�EROLJ"�'Q%�(LHQGRP�

+HQWHW�IUD�KWWSV���GQEHLHQGRP�QR�DOWRPEROLJ�NMRS�RJ�VDOJ�WLSV�WLO�VHOJHUH�QDU�VHOJH�EROLJ

.URJVYHHQ���������3ULVXWYLNOLQJ�IRU�1RUJH��+HQWHW�IUD�

KWWSV���ZZZ�NURJVYHHQ�QR�SULVVWDWLVWLNN

0DWWKHZ�3��/DUNLQ��=RKLG�$VNDURY��+ULVWRV�'RXFRXOLDJRV��&KULV�'XEHODDU��0DULD�.ORQD��

-RVKXD�1HZWRQ��« $QGUHD�9RFLQR��������'R�KRXVH�SULFHV�ULGH�WKH�ZDYH�RI�LPPLJUDWLRQ"��

-RXUQDO�RI�+RXVLQJ�(FRQRPLFV

+HQWHW�IUD�KWWSV���GRL�RUJ���������M�MKH������������

0RQWJRPHU\��'RXJODV�&���-HQQLQJV��&KHU\O�/��	�.XODKFL��0XUDW����������,QWURGXFWLRQ�WR�

7LPH�6HULHV�$QDO\VLV�DQG�)RUHFDVWLQJ��9RO��� +HQWHW�IUD�

KWWSV���ERRNV�JRRJOH�QR�ERRNV"KO QR	OU 	LG ;HK�&$$$4%$-	RL IQG	SJ 35��	GT WL

PH�VHULHV�GDWD�DQDO\VLV	RWV $,GKG:U(�L	VLJ \7Q0K��DPP)�3;��1OD69Q2JKBF	UHG

LUBHVF \�Y RQHSDJH	T WLPH���VHULHV���GDWD���DQDO\VLV	I IDOVH



ϱϰ

1RUGE¡��(LQDU�:���������DXJXVW���,QQYDQGULQJ�RJ�EROLJSULVHU�L�1RUJH��1RUJHV�%DQN��+HQWHW�

IUD�KWWSV���VWDWLF�QRUJHV�

EDQN�QR�FRQWHQWDVVHWV�HHD�I��DI����������D��HI���������VWDIIBPHPRB����B���SGI"Y ���

�������������	IW �SGI

1RUJHV�%DQN���������,QQYDQGULQJ�RJ�EROLJSULVHU�L�1RUJH��+HQWHW�IUD�KWWSV���ZZZ�QRUJHV�

EDQN�QR�FRQWHQWDVVHWV�HHD�I��DI����������D��HI���������VWDIIBPHPRB����B���SGI

1RUJHV�%DQN���������5HJXOHULQJ�DY�EROLJOnQ�± HIIHNWHU�Sn�NUHGLWW�RJ�EROLJSULVHU��

+HQWHW�IUD�KWWSV���QRUJHV�EDQN�EUDJH�XQLW�QR�QRUJHV�EDQN�

[POXL�ELWVWUHDP�KDQGOH���������������DNB�B�����SGI"VHTXHQFH �	LV$OORZHG \

1RUJHV�%DQN��������6W\ULQJVUHQWHQ�PnQHGVJMHQQPVQLWW��+HQWHW�IUD�KWWSV���ZZZ�QRUJHV�

EDQN�QR�WHPD�6WDWLVWLNN�5HQWHVWDWLVWLNN�6W\ULQJVJUHQWH�PDQHGOLJ�

2WWDU�+HOOHYLN�	�7DOH�+HOOHYLN��������8WYLNOLQJHQ�L�V\QHW�Sn�LQQYDQGUHUH�RJ�LQQYDQGULQJ�L�

1RUJH��7LGVVNULIW�IRU�VDPIXQQVIRUVNQLQJ����������9ROXP����� ����± ������+HQWHW�IUD�

KWWSV���GRL�RUJ����������LVVQ���������;�����������

6NDWWHHWDWHQ��������)RUPXHVVNDWW��+HQWHW�IUD�KWWSV���ZZZ�VNDWWHHWDWHQ�QR�VDWVHU�IRUPXHVVNDWW�

6SDUUPDQ��9LFWRULD���������$UEHLGVOHGLJKHW�VRP�NRQMXQNWXULQGLNDWRU�RJ�IRUNODULQJVIDNWRU�L�

PDNURPRGHOOHU��66%��

+HQWHW�IUD�KWWSV���ZZZ�VVE�QR�D�SXEOLNDVMRQHU�SGI�RDB�������VSDUUPDQ�SGI

66%�������������QRYHPEHU���/DYHUH�O¡QQ�EODQW�LQQYDQGUHUH��+HQWHW�IUD�

KWWSV���ZZZ�VVE�QR�DUEHLG�RJ�ORQQ�DUWLNOHU�RJ�SXEOLNDVMRQHU�ODYHUH�ORQQ�EODQW�LQQYDQGUHUH

66%���������������/¡QQVLQGHNVHU��HWWHU�Q ULQJ��+HQWHW�IUD�

KWWSV���ZZZ�VVE�QR�VWDWEDQN�WDEOH������



ϱϱ

66%��������������(QGULQJDU�L�EHIRONQLQJD�L�O¡SHW�DY�NYDUWDOHW��IRU�NRPPXQDU��I\ONH�RJ�KHLOH�

ODQGHW��.������.��� ����.���+HQWHW�IUD�KWWSV���ZZZ�VVE�QR�VWDWEDQN�WDEOH������

66% ��������������,QQYDQGUHUH�RJ�QRUVNI¡GWH�PHG�LQQYDQGUHUIRUHOGUH��HWWHU�NM¡QQ�RJ�

ODQGEDNJUXQQ������± ������+HQWHW�IUD KWWSV���ZZZ�VVE�QR�VWDWEDQN�WDEOH������

66%���������������6HOYHLHUEROLJHU��*MHQQRPVQLWWOLJ�NYDGUDWPHWHUSULV�RJ�DQWDOO�RPVHWQLQJHU�

����.��± ����.���+HQWHW�IUD KWWSV���ZZZ�VVE�QR�VWDWEDQN�WDEOH������

66%��������������5HQWHU�Sn�XWHVWnHQGH�XWOnQ��HWWHU�OnQJLYHU��XWOnQVW\SH�RJ�VHNWRU��

7RWDOWHOOLQJ��SURVHQW������.��� ����.���+HQWHW�IUD�KWWSV���ZZZ�VVE�QR�VWDWEDQN�WDEOH������

66%���������������3ULVLQGHNV�IRU�EUXNWH�EROLJHU��HWWHU�EROLJW\SH�RJ�UHJLRQ������ ����������

.��± ����.�� +HQWHW�IUD�KWWSV���ZZZ�VVE�QR�VWDWEDQN�WDEOH�������

66%��������%UXWWRQDVMRQDOSURGXNW��%13���cUOLJ�YROXPHQGULQJ�������± ������+HQWHW�IUD�

KWWSV���ZZZ�VVE�QR�QDVMRQDOUHJQVNDS�RJ�NRQMXQNWXUHU�IDNWDVLGH�QRUVN�RNRQRPL

66%��������6\VVHOVHWWLQJ�EODQW�LQQYDQGUHUH��UHJLVWHUEDVHUW��+HQWHW�IUD�

KWWSV���ZZZ�VVE�QR�LQQYUHJV\V�

7DNOH��0RQD������������DSULO���6WDWLVWLNN�RP�EROLJSULVHU��66%��+HQWHW�IUD�

KWWSV���ZZZ�VVE�QR�SULVHU�RJ�SULVLQGHNVHU�DUWLNOHU�RJ�SXEOLNDVMRQHU�VWDWLVWLNN�RP�EROLJSULVHU

7KH�:RUOG�%DQN��������,QWHUQDWLRQDO�PLJUDQW�VWRFN��WRWDO��+HQWHW�IUD�

KWWSV���GDWD�ZRUOGEDQN�RUJ�LQGLFDWRU�60�323�727/"YLHZ FKDUW

7KUDQH��&KULVWHU���������5HJUHVMRQVDQDO\VH�± (Q�SUDNWLVN�WLOQ UPLQJ������XWJ����2VOR��

&DSSHOHQ�'DPP�DNDGHPLVN�


