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3URPLQHQFH�GULYHQ�HSHQWKHVLV��HYLGHQFH�IURP�&DWDODQ�
0DULD�5RVD�/ORUHW�	�-HV~V�-LPpQH]�

8QLYHUVLWDW�GH�%DUFHORQD�	�8QLYHUVLWDW�GH�9DOqQFLD�
�

��,QWURGXFWLRQ�
�
6WXGLHV�RQ�HSHQWKHVLV�KDYH�SURYHG�WKDW�WKHUH�DUH�GLIIHUHQW�VWUDWHJLHV�DYDLODEOH�WR�GHWHUPLQH�
WKH�TXDOLW\�RI� WKH� LQVHUWHG�YRZHO��GHIDXOW� LQVHUWLRQ�RQ�WKH�EDVLV�RI�SHUFHSWLRQ��FI���DPRQJ�
RWKHUV�� 3ULQFH� 	� 6PROHQVN\� ������ .HQVWRZLF]� ������ 6WHULDGH� ������ GH� /DF\� ������
*RXVNRYD��������GHIDXOW�LQVHUWLRQ�RQ�WKH�JURXQGV�RI�VHJPHQWDO�PDUNHGQHVV�GHWHUPLQHG�E\�
HDFK�VSHFLILF�SKRQRORJLFDO�V\VWHP��FI���DPRQJ�RWKHUV��$UFKDQJHOL�������3XOOH\EODQN�������
/RPEDUGL� ����� DQG�� IRU� &DWDODQ�� 3DOPDGD� ������� DQG� GHIDXOW� LQVHUWLRQ� GHULYHG� IURP�
DVVLPLODWRU\� SURFHVVHV� VXFK� DV� YRZHO� KDUPRQ\� DQG� FRQVRQDQW� DVVLPLODWLRQ� �FI��� DPRQJ�
RWKHUV��6PLWK�������.LWWR�	�GH�/DF\��������,W�LV�IDU�IURP�FOHDU��WKRXJK��KRZ�WKHVH�VWUDWHJLHV�
LQWHUDFW�LQ�LQGLYLGXDO�ODQJXDJHV��5HFHQW�LQWHUHVW�RQ�ORDQ�DGDSWDWLRQ�KDV�UHQHZHG�DWWHQWLRQ�WR�
WKLV�WRSLF��H�J��8IIPDQQ�������������5RVH�	�'HPXWK��������EXW�WKHUH�VWLOO�DUH�IHZ�VWXGLHV�
WKDW� DGGUHVV� WKLV� TXHVWLRQ� EDVHG� RQ� ODQJXDJHV� WKDW� VKRZ� GLIIHUHQW� HSHQWKHWLF� YRZHOV� LQ�
VSHFLILF�FRQWH[WV�QRW�GHWHUPLQHG�E\�DVVLPLODWLRQ�RU�ORDQZRUG�SKRQRORJ\��7KH�SUHVHQW�SDSHU�
SULPDULO\�VKHGV�OLJKW�RQ�WKLV�WRSLF�WKURXJK�WKH�VWXG\�RI�HSHQWKHVLV�LQ�$OJKHUR�&DWDODQ��$&��
KHQFHIRUWK���ZKLFK�LV�WKH�&DWDODQ�YDULHW\�VSRNHQ�LQ�WKH�6DUGLQLDQ�WRZQ�RI�$OJKHUR��,WDO\����

$&�XVHV� WZR�GLIIHUHQW�HSHQWKHWLF�YRZHOV�� >C@�DW� WKH�ZRUG� OHYHO�DQG� >K@�DFURVV�ZRUGV��
HDFK�RI�WKHP�DSSHDULQJ�LQ�D�GLIIHUHQW�SKRQRORJLFDO�FRQWH[W��QRW�GHWHUPLQHG�E\�DVVLPLODWLRQ��
,W�WKXV�FKDOOHQJHV�SDUDOOHO��PRQRVWUDWDO�DSSURDFKHV�WR�HSHQWKHVLV��DV�ZHOO�DV�WKH�FODLP�WKDW�LQ�
HSHQWKHVLV�� H[FHSW� IRU� DVVLPLODWRU\� HQYLURQPHQWV�� WKH� VDPH� GHIDXOW� YRZHO� LV� DOZD\V�
LQVHUWHG��2XU�JRDO�LV�WR�RIIHU�D�SDUDOOHO�DQDO\VLV�RI�WKHVH�IDFWV�DQG�VKRZ�WKDW�WKH�VHOHFWLRQ�RI�
RQH�RU�WKH�RWKHU�YRZHO�LV�QRW�DUELWUDU\��:H�SURSRVH��LQ�OLQH�ZLWK�ZRUN�E\�GH�/DF\�������
8IIPDQQ�������������WKDW�YRZHO�VHOHFWLRQ�VXFK�DV�WKDW�RI�$&�LV�GULYHQ�E\�SURPLQHQFH�DQG�
LV�EHWWHU� H[SODLQHG�ZLWKLQ� WKH�2SWLPDOLW\�7KHRU\� �27�� IUDPHZRUN��:H� IXUWKHU�FODLP� WKDW�
SURPLQHQFH�SOD\V�DQ�LPSRUWDQW�UROH�UHJDUGLQJ�RWKHU�FRQWH[WXDO�GLIIHUHQFHV�LQ�YRZHO�TXDOLW\�
IRXQG�LQ�ZHVWHUQ�&DWDODQ�DV�ZHOO�DV�RQ�WKH�WRSLF�RI�REVWUXHQW�YRLFH�QHXWUDOLVDWLRQ��7KH�ZRUN�
LV� VWUXFWXUHG� DV� IROORZV�� ��� SURYLGHV� WKH� EDVLF� GHVFULSWLRQ� RI� WKH�&DWDODQ� YRZHO� V\VWHPV�
XQGHU�GLVFXVVLRQ�����GLVFXVVHV�WKH�PRWLYDWLRQ�IRU�HSHQWKHVLV�����DFFRXQWV�IRU�WKH�VLWH�RI�WKH�
WZR�HSHQWKHWLF�YRZHOV�WKDW�$&�VKRZV�����ORRNV�DW�GLIIHUHQW�DSSURDFKHV�WR�YRZHO�VHOHFWLRQ��
DUJXHV� IRU� D� SDUDOOHO� SURPLQHQFH�GULYHQ� 27� DSSURDFK� WR� WKH� $&� GDWD� DQG� H[WHQGV� WKH�
DQDO\VLV� WR� RWKHU� IDFWV� RI�ZHVWHUQ�&DWDODQ�� ��� VXJJHVWV� D� SRVVLEOH� VHULDO� DSSURDFK� WR�$&�
YRZHO� VHOHFWLRQ� DQG� IDFHV� WKH� VHULDO� ZLWK� WKH� SDUDOOHO� YLHZ� LQ� WKH� OLJKW� RI� YRLFH�
QHXWUDOLVDWLRQ�����SUHVHQWV�FRQFOXVLRQV��
�
��'DWD�
�
&DWDODQ�KDV�D�VHYHQ�YRZHO�V\VWHP�LQ�VWUHVVHG�SRVLWLRQ��>K@��>W@��>C@��>G@��>'@��>Q@��>n@���EXW�D�
UHGXFHG� V\VWHP� LQ� XQVWUHVVHG� SRVLWLRQ�� $&�� OLNH� FHQWUDO� &DWDODQ� �WKH� YDULHW\� VSRNHQ� LQ�
%DUFHORQD�DQG�VXUURXQGLQJ�DUHDV���KDV�D� WKUHH�YRZHO�VWUHVVOHVV�V\VWHP��$&�VKRZV�>K@��>W@�
DQG�>C@��ZKLOH�FHQWUDO�&DWDODQ�VKRZV�>K@��>W@�DQG�>�@��ORZ�DQG�PLG�IURQW�YRZHOV�PHUJH�DV�>C@�
LQ�$&�DQG�DV�>�@� LQ�FHQWUDO�&DWDODQ��QRQ�ORZ�EDFN�YRZHOV�PHUJH�DV�>W@� LQ�ERWK�GLDOHFWV���
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:HVWHUQ�YDULHWLHV� �L�H��9DOHQFLDQ�DQG�QRUWK�ZHVWHUQ�&DWDODQ��KDYH�D� ILYH�YRZHO�VWUHVVOHVV�
V\VWHP�� >K@�� >W@�� >C@�� >G@� DQG� >Q@� �PLG� IURQW� YRZHOV�PHUJH� DV� >G@�ZKLOH�PLG� EDFN� YRZHOV�
PHUJH� DV� >Q@��� )URP� WKHVH� V\VWHPV�� $&� VHOHFWV� >C@� DV� ZRUG� HSHQWKHVLV� ���D� DQG� >K@� DV�
HSHQWKHVLV� DFURVV�ZRUGV� ���E�� $V� VKRZQ� LQ� ���E�� >K@�HSHQWKHVLV� LV� QRW� SDUW� RI� DQ\�ZRUG��
EHFDXVH�LW�LV�QRW�XVHG�WR�UHSDLU�VWUXFWXUHV�WKDW�FRPH�XS�LOO�IRUPHG�DW�WKH�ZRUG�OHYHO�QRU�WR�
VDWLVI\� PLQLPDO� ZRUG� UHTXLUHPHQWV�� EXW� LW� XQGRHV� FHUWDLQ� FRQVRQDQW� FRQWDFWV� WKDW� DULVH�
SKUDVDOO\��LQ�LVRODWLRQ��RU�SKUDVH�ILQDOO\��ZRUGV�OLNH�>VQ"V@��>UG"PV@�DQG�>Rn"NM@�DUH�UHDOLVHG�ZLWK�
D� ILQDO� VWRS��ZLWKRXW� D� IODQNLQJ� ILQDO� YRZHO��7KH� RWKHU�&DWDODQ� GLDOHFWV� RQO\� VKRZ�ZRUG�
HSHQWKHVLV�� FHQWUDO� &DWDODQ� XVHV� >�@� DV� HSHQWKHVLV� ���D�� ZKLOH� ZHVWHUQ� &DWDODQ� XVHV� >C@�
�VRPHWLPHV�LQ�YDULDWLRQ�ZLWK�>G@��ZRUG�LQLWLDOO\��DQG�>G@�HOVHZKHUH����D��DQ�LVVXH�WR�ZKLFK�
ZH� VKDOO� UHWXUQ� LQ� ������ 7KURXJKRXW� WKH� SDSHU�� PRUSKRORJLFDO� VHJPHQWDWLRQ� LV� RQO\�
LQGLFDWHG� ZKHQ� ZRUGV� DSSHDU� LQ� LVRODWLRQ�� HSHQWKHWLF� YRZHOV� DUH� XQGHUOLQHG� IRU� FODULW\��
�:RUG�HSHQWKHVLV�LV�UHSUHVHQWHG�E\��H!�LQ�VWDQGDUG�RUWKRJUDSK\��H[FHSW�LQ�UHFHQW�ORDQV����
�
���� $OJKHUR�&DWDODQ��
� D�� HVSLQD� �UR�"P�C�� >CU�R�"�PC@� µVSLQH¶� ���C�� �)(0��
� � HVSDJXHWV� �URCIG"V�\�� >CU�RC�IG"VdU@� µVSDJKHWWL¶� ���\�� �3/���
� � 6QRRS\� �UPW"RK�� >C\�PW"�RK@� µ6QRRS\¶�

� VRIUH�� �UQ"H4�� >UQ"�H4C@� µVXOSKXU¶�
� YHQWUH� �XG"PV4��� >XG"P�V4C@� µEHOO\¶�
� YHQWUHV� �XG"PV4�\�� >XG"P�V4CU@� µEHOOLHV¶�
� FRQHL[HUp� �MWPG"5�4G"�� >MW�PC�5C�4G"@� µ,�ZLOO�NQRZ¶� ���4G"���VW�6*�)87��

� E�� WRW�WDSDW�� �VQ"V��VCRC"F�� >VQ��V�K��VC�RC"V@� µDOO��6*��FRYHUHG¶� �FI��WRW�>VQ"V@��
� FHQW�YROWHV���UG"PV��Xn"NVC\�� >UG�P�V�K��Xn"N�VCU@� µD�KXQGUHG�WLPHV¶� �FI��FHQW�>UG"PV@��
� SRUF�PyQ����Rn"NM��OQ"P��� >Rn�N�M�K��OQ"P@� µGDPQ�LW���OLW��GLUW\�ZRUOG��¶� �
� � � �FI��SRUF�>Rn"NM@�µGLUW\¶��

�
���� &HQWUDO�&DWDODQ�
� D�� >�U�R�"�PC@��>�U�R��¢'"�VKU@��>�\�PW"�RK@��>UQ"�H4�@��>DG"P�V4�@��>DG"P�V4�U@��>MW�P��5��4G"@�
� E�� >VQ�V��V��RC"V@��>UGO��Dn"N�V�U@��>RnTI��OQ"P@�

�
���� :HVWHUQ�&DWDODQ��H[DPSOHV�IURP�9DOHQFLDQ��
� D�� >CU�R�"�PC@a>GU�R�"�PC@��>CU�RC�¢G"�VKU@a>GU�RC�¢G"�VKU@��>C\�PW"�RK@a>G\�PW"�RK@��>UQ"�H4G@��

>XG"P�V4G@��>XG"P�V4GU@��>MQ�PGL�5G�4G"@� �
� E�� >VQ�V��VC�RC"V@a>VQ���VC�RC"V@��>UG/��Xn"N�VGU@��>Rn4��OQ"P@�
�

7KHUH�LV�QRW�>K@�HSHQWKHVLV�EHWZHHQ�WKH�KRVW�DQG�WKH�FOLWLF�LQ�$&����D��HYHQ�WKRXJK�LQ�
VRPH� FDVHV�� DV� LQ� UHQWDQW�YRV� µZDVKLQJ� \RXUVHOYHV¶�� ZH� ILQG� VWUXFWXUHV� VHJPHQWDOO\�
LGHQWLFDO�WR�WKRVH�LQ����E��$V�H[SHFWHG��HSHQWKHVLV�RFFXUV�ZKHQ�D�YHUEDO�IRUP�LV�IROORZHG�E\�
D�FOLWLF�ZKRVH�KRVW�LV�WKH�YHUEDO�IRUP�EHKLQG�LW��L�H��WKH�VHFRQG�YHUEDO�IRUP�RI�WKH�VHTXHQFHV�
LQ� ���E���&RPSRXQGV�� LQ� ����� EHKDYH�� LQ� JHQHUDO�� OLNH� LQGHSHQGHQW�ZRUGV�ZLWK� UHVSHFW� WR�
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HSHQWKHVLV�� WKDW� LV�� WKHUH� LV� HSHQWKHVLV� EHWZHHQ� ERWK� HOHPHQWV� ���D�E�� 6RPH� FRPSRXQGV��
WKRXJK�� PDLQWDLQ� WKH� ROG� VWDJH� RI� WKH� ODQJXDJH�� ZKHQ� VLPSOLILFDWLRQ� DSSOLHG� LQVWHDG� RI�
HSHQWKHVLV�� VRPHWLPHV� LQ� YDULDWLRQ� ���E� DQG� RWKHUV� DV� OH[LFDOLVHG� XQLTXH� IRUPV� ���F��
�([DPSOHV�DUH�IURP�/RSRUFDUR��������
�
���� D�� UHQWD�WH� >TG"P�VC�VC@�� µZDVK�\RXUVHOI�¶�
� � � UHQWDQW�WH�� � >TCP�VC"P�VC@�� µZDVKLQJ�\RXUVHOI¶�
� � � UHQWDQW�YRV�� � >TCP�VC"/�XWU@�� µZDVKLQJ�\RXUVHOYHV¶�
� � E�� UHQWDQW�PH�Vy� >TCP�VC�P�V�K��OC�UQ"@� µ,�DP�ZDVKLQJ�P\VHOI¶�
� � � UHQWDQW�WH�VpV� >TCP�VC�P�V�K��VC�UG"U@� µ\RX�DUH�ZDVKLQJ�\RXUVHOI¶�
�
���� D�� FHQW�VHL[DQWD� >UG�P�V�K��5K�5C"P�VC@�� µRQH�KXQGUHG�DQG�VL[W\¶�
� � E�� FDS�GH�PRUW�� >MC��R�K��FG��On"NV@a>MC���FG��On"NV@� µVNXOO¶��OLW��KHDG�RI�GHDG��
� � F�� FDPS�VDQW�� >MCP�VdUC"PV@�� � µFHPHWHU\¶��OLW��KRO\�ILHOG��

�
$FFRUGLQJ�WR�ZRUN�E\�.XHQ���������HSHQWKHVLV�DSSOLHG�RSWLRQDOO\�LQ�WKH�����¶V�DV�DQ�

DOWHUQDWLYH� WR� GHOHWLRQ��/RSRUFDUR� ������� VXJJHVWV� WKDW�� DW� WKDW� WLPH�� LWV� VWDWXV� UHVHPEOHG�
PRUH� WKDW�RI� DQ�H[FUHVFHQW�YRZHO� WKDQ� WKDW�RI� DQ�HSHQWKHWLF�YRZHO� �FI��/HYLQ�������+DOO�
�������EHFDXVH�LW�LV�UHSRUWHG�DV�KDYLQJ�D�YDULDEOH�SKRQHWLF�QDWXUH��LW�LV�GHVFULEHG�DV�ORZHU�
DQG�RU�PRUH�FHQWUDOLVHG�WKDQ�>K@�DQG�VKRUWHU�WKDQ�XQGHUO\LQJ�YRZHOV��.XHQ�UHSRUWV��WKRXJK��
WKDW� LW�DOUHDG\�FRXQWHG�DV�D�V\OODELF�QXFOHXV�IRU�PHWULFDO�SDUVLQJ�LQ�WUDGLWLRQDO�SRHWU\�DQG�
IRON� VRQJV�� 6LQFH� WKH� ����¶V�� LWV� LQVHUWLRQ� LV� FDWHJRULFDO� DQG� LWV� UHDOLVDWLRQ� LV� QR� ORQJHU�
YDFLOODWLQJ��L�H��LW�LV�OLNH�WKDW�RI�XQGHUO\LQJ��K�¶V���,Q�DOO�UHVSHFWV��WKH�RFFXUUHQFH��WKH�PHWULFDO�
SDUVLQJ��WKH�TXDOLW\�DQG�WKH�GXUDWLRQ�RI�WKH�LQVHUWHG�YRZHO�VKRZ�WKDW�QRZDGD\V�>K@�LQVHUWLRQ�
LV�QRW�PRWLYDWHG�RQ�SXUHO\�ORZ�OHYHO�SKRQHWLF�JURXQGV��
�
��0RWLYDWLRQ�IRU�HSHQWKHVLV�
�
����:RUG�HSHQWKHVLV�
�
$OWKRXJK� WKHUH�DUH�PDQ\�DFFRXQWV�RI�ZRUG�HSHQWKHVLV� LQ�&DWDODQ�IURP�WKH�SHUVSHFWLYH�RI�
WUDGLWLRQDO� *HQHUDWLYH� 3KRQRORJ\� �H�J�� :KHHOHU� ������ 0DVFDUy� ������� $XWRVHJPHQWDO�
3KRQRORJ\��H�J��0DVFDUy�������3DOPDGD�������DQG�2SWLPDOLW\�7KHRU\��H�J��&ROLQD�������
-LPpQH]�������%RQHW�	�/ORUHW�������:KHHOHU��������LW�GRHV�QRW�DOZD\V�FOHDUO\�IROORZ�IURP�
WKH� GDWD� WKDW� D� SURFHVV� RI� HSHQWKHVLV� WDNHV� SODFH��:H�PRVWO\� GUDZ� WKH� GLVFXVVLRQ� EHORZ�
IURP�:KHHOHU���������������

:RUG�LQLWLDOO\��ZH�FDQ�LQIHU�IURP�WKH�VXUIDFH�IRUPV�WKDW�WKHUH�DUH�QRW�V�LQLWLDO�FOXVWHUV��
7KH�FRQWUDVW�EHWZHHQ�]HUR�DQG�WKH�SUHVHQFH�RI�>C@�>�@��GHSHQGLQJ�RQ�WKH�XQVWUHVVHG�V\VWHP�
RI� HDFK� GLDOHFW�� LV� DOZD\V� ORVW� LQ� WKLV� SRVLWLRQ�� 7UDGLWLRQDO� ZRUGV� DUH� UHSUHVHQWHG�
RUWKRJUDSKLFDOO\�E\�DQ�LQLWLDO��H!��H�J��VSLQD��VSRUW��VWUXFWXUD��FI��HVSLQD�µVSLQH¶��HVSRUW�
µVSRUW¶��HVWUXFWXUD�µVWUXFWXUH¶���UHFHQW�ORDQV�DUH�RQO\�SKRQHWLFDOO\�SUHFHGHG�E\�>C@�>�@��H�J���
LQ�$&��>C@6QRRS\����
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:RUG�ILQDOO\��DOO�ZH�FDQ�GHGXFH�IURP�WKH�VXUIDFH�GDWD�LV�WKDW�WKHUH�DUH�QRW�&&�HQGLQJV�
�H[FHSW� IRU� &V�� WKDW� GR� QRW� UHVSHFW� WKH� VRQRULW\� VHTXHQFLQJ� SULQFLSOH��:RUGV� HQGLQJ� LQ�
FRQVRQDQW�JURXSV�WKDW�GHFUHDVH�LQ�VRQRULW\�DUH�SRVVLEOH��H�J��SRUF�µGLUW\��0$6&�6*�¶��FHQW�
µKXQGUHG¶��ZLWKRXW�RYHUW� LQIOHFWLRQDO�HQGLQJV�DV� LV� WKH�FDVH�RI� UHJXODU�PDVFXOLQH�VLQJXODU�
QRPLQDOV� LQ� &DWDODQ��� +RZHYHU�� ZRUGV� HQGLQJ� LQ� FRQVRQDQW� FOXVWHUV� WKDW� LQFUHDVH� LQ�
VRQRULW\�DUH� IROORZHG�E\��H!��H�J��VRIU��YHQWU��EXW�VRIUH� µVXOSKXU¶��YHQWUH� µEHOO\¶���7KH�
IDFW�WKDW�WKH�ILQDO�YRZHO�SUHVHQW�LQ�WKHVH�VLPSOH�ZRUGV�QHYHU�VKRZV�XS�ZKHQ�YRZHO�LQLWLDO�
VXIIL[HV�DUH�DGGHG�WR�WKH�URRW��H�J��VRIU�yV�µVXOSKXUHRXV¶��YHQWU�DO�µYHQWUDO¶��VXJJHVWV�WKDW�LW�
FDQ� EH� LQWHUSUHWHG� DV� HSHQWKHWLF�� %XW� HSHQWKHVLV� LV� QRW� WKH� RQO\� SODXVLEOH� H[SODQDWLRQ��
EHFDXVH� LQIOHFWLRQDO� YRZHOV� GR� QRW� VKRZ� XS� HLWKHU� ZKHQ� WKH\� ZRXOG� EH� IROORZHG� E\� D�
YRZHO�LQLWLDO� VXIIL[� �H�J��� LQ� $&�� FDOo�D� µVWRFNLQJ� �)(0�¶�� EXW� FDOo�y� µWURXVHUV¶��� 5RRWV�
HQGLQJ� LQ� D� YRZHO� GR� QRW� SURYLGH� FOHDU� HYLGHQFH� IRU� WKH� QDWXUH� RI� WKHVH� ILQDO� �H!�� ,Q�
&DWDODQ�� WKHUH�DUH�YHU\�IHZ�VXFK�URRWV�DQG�WKH\�DOO�GR�PDLQWDLQ� WKH�ILQDO�URRW�YRZHO��H�J��
jUH�D� µDUHD¶��DUH�DO� µDUHDO¶�� WUjTXH�D� µWUDFKHD¶�� WUDTXH�wWLV� µWUDFKHLWLV¶���:KHHOHU� VXJJHVWV�
WKDW�WKH�ILQDO�YRZHOV�RI�ZRUGV�OLNH�VRIUH�DQG�YHQWUH�FRXOG�EH�LQWHUSUHWHG�DV�SDUW�RI�WKH�LQSXW��
+H�DSSHDOV� WR� D� WUXQFDWLRQ�SURFHVV� WR� H[SODLQ� WKH� ORVV�RI� WKH� VLPSOH�ZRUG� ILQDO�YRZHO� LQ�
VXIIL[DWLRQ�� ZLWK� WKH� SURYLVR� WKDW� WKH� WUXQFDWLRQ� LV� VWDWHG� LQ� D� ZD\� VXFK� WKDW� GHOHWLRQ� LV�
OLPLWHG�WR�WKH�ODVW�HOHPHQW�RI�WKH�LQSXW��7KLV�ZRXOG�DOORZ�IRU�WKH�ORVV�RI�ZRUG�HGJH�YRZHOV�
�H�J��>>VRIUH@:G�yV@:G�� >>DUHD@:G�DO@:G�� >>WUDTXHD@:G� wWLV@:G���EXW�ZRXOG�SHQDOLVH�WKH�ORVV�RI�
ZRUG�LQWHUQDO�YRZHOV��DV�WKH�H�LQ�>>DUHD@:G�DO@:G��>>WUDTXHD@:G�wWLV@:G����

:RUG�LQWHUQDOO\�� ZH� LQIHU� IURP� WKH� VXUIDFH� GDWD� WKDW� FHUWDLQ� &&� VHTXHQFHV� GR� QRW�
RFFXU��EHFDXVH�WKH\�DUH�EDUUHG�HLWKHU�IURP�RQVHW�FOXVWHUV��H�J��RQVHW�54��DV�LQ�$&���MWPG"5�
4G"���>MW�PC�54G"@�µ,�ZLOO�NQRZ¶��RU�IURP�LQWHUV\OODELF�FRQWDFWV��H�J��<�4��<�T��\�4��\�T��DV�
LQ�$&��>MW�PC\�4G"@�� >MW�PC\�TG"@��ZLWK�REOLJDWRU\�GHSDODWDOLVDWLRQ�RI� �5�� LQ� LQWHUQDO� FRGD�
SRVLWLRQ�DQG�UHJUHVVLYH�YRLFH�DVVLPLODWLRQ���,Q�VXFK�FDVHV��DQ�LQWHUYHQLQJ��H!�DOZD\V�RFFXUV�
�H�J���LQ�$&��>MW�PC�5C�4G"@���7KH�PRUSKRORJLFDO�HYLGHQFH�IRU�WKH�HSHQWKHWLF�QDWXUH�RI�WKHVH�
YRZHOV�FRPHV�IURP�FRPSDULVRQ�WR�WKH�FRQMXJDWLRQDO�SDUDGLJPV�ZLWKRXW�VRQRULW\�SUREOHPV��
LQ� QRQH� RI� WKHVH� FDVHV� WKH� LQWHUYHQLQJ� YRZHO� RFFXUV� �H�J��� LQ�$&�� �MWPG"5�� >MW�PG"5@� µV�KH�
NQRZV¶�� >MW�PC�5C�4G"@�� EXW� �M4G"Y�� >M4G"Y@� µV�KH� EHOLHYHV¶�� �M4G"Y�4G"�� >M4CY�4G"@� µ,� ZLOO�
EHOLHYH¶���+HQFH��WKH�HSHQWKHWLF�VWDWXV�RI�WKHVH�ZRUG�LQWHUQDO��H!¶V�LV�FRQFHLYDEOH���

/RSRUFDUR��������LV�WKH�RQO\�ZRUN�WKDW�DGGUHVVHV�WKH�LVVXH�RI�$&�V\OODEOH�VWUXFWXUH�LQ�
GHSWK��,Q�KLV�QRQ�27�DQDO\VLV��KH�WDNHV�WKH�YLHZ�WKDW�ZRUG�HSHQWKHVLV�GRHV�QRW�H[LVW�LQ�$&��
WKDW�LV��WKDW�DOO�>C@¶V�DUH�OH[LFDO�DQG�WKXV�DUH�SUHVHQW�LQ�WKH�LQSXW��,Q�RXU�YLHZ��WKHUH�DUH�WZR�
UHDVRQV� IRU� FRQVLGHULQJ� >C@� HSHQWKHWLF�� 2QH� LV� WKHRUHWLFDOO\� EDVHG� DQG� WKH� RWKHU� LV�
HPSLULFDOO\� EDVHG�� )URP� DQ�27� SHUVSHFWLYH�� JLYHQ�5LFKQHVV� RI� WKH�%DVH� �µDOO� LQSXWV� DUH�
SRVVLEOH� LQ� DOO� ODQJXDJHV¶�� 3ULQFH� 	� 6PROHQVN\� ������ ������ ZH� PXVW� FRQVLGHU� ERWK�
SRVVLELOLWLHV��WKH�SUHVHQFH�RI�>C@�LQ�WKH�LQSXW�DQG�LWV�DEVHQFH��/H[LFRQ�2SWLPLVDWLRQ�ZRXOG�
VHOHFW� WKH� LQSXW� ZLWK� WKH� ILQDO� YRZHO�� EHFDXVH� LW� JLYHV� D� PRUH� KDUPRQLF� PDSSLQJ�� %XW�
0LQLPDO�5HGXQGDQF\�IDYRXUV�WKH�LQSXW�ZLWK�OHDVW�XQGHUO\LQJ�PDWHULDO��L�H��WKH�RQH�ZLWKRXW�
WKH� ILQDO� YRZHO�� ,Q� DQ\� FDVH�� WKH� KLHUDUFK\� RI� FRQVWUDLQWV�PXVW� DFFRXQW� IRU� WKH� IDFW� WKDW�
FHUWDLQ�IRUPV�DOZD\V�VXUIDFH�ZLWK�D�ILQDO�YRZHO��DV�VRIUH�RU�YHQWUH��ZKLOH�RWKHU�IRUPV�RFFXU�
ZLWKRXW�LW��DV�FHQW�RU�SRUF��7KH�VHFRQG�SLHFH�RI�HYLGHQFH�IRU�WKH�HSHQWKHWLF�QDWXUH�RI�>C@�LV�
HPSLULFDO�� ORDQV� WKDW� KDYH� D� V\OODELF� SUREOHP� DUH� UHSDLUHG� WKURXJK� >C@� LQVHUWLRQ� �H�J��
>C@VSDJXHWV��>C@6QRRS\���DQG�QRW�WKURXJK�GHOHWLRQ�DV�GRQH�LQ�PHGLDO�FOXVWHUV��H�J��$QGUHRWWL�
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>CP�F4G�n"�VK@��HVEDOODW� >C\�DC��C"V@� µZURQJ¶�� IURP�,WDOLDQ�VEDJOLDWR� >\DC���C"�VQ@��ZLWK�LQLWLDO�
HSHQWKHVLV�EXW�FRQVRQDQW�VLPSOLILFDWLRQ���

,Q�&DWDODQ�WKH�WULJJHU�RI�ZRUG�HSHQWKHVLV�LV�V\OODEOH�VWUXFWXUH��ZKLFK�LQ�SUHYLRXV�ZRUNV�
KDV� EHHQ� DQDO\VHG� UHVRUWLQJ� WR� WKH� XVXDO� VRQRULW\� FRQVWUDLQWV� �L�H�� 3�&��
62125,7<6(48(1&(��6<//$%/(&217$&7�DQG�62125,7<',67$1&(���$�IXUWKHU�UHPDUN�LV�LQ�
RUGHU�FRQFHUQLQJ�YHUEDO�PRUSKRORJ\��$&�²DV�ZHOO�DV�%DOHDULF�&DWDODQ²�KDV�PDLQWDLQHG�
WKH� ROG� IRUPV� RI� �VW� SHUVRQ�VLQJXODU� SUHVHQW� LQGLFDWLYH�� ZKLFK� GR� QRW� KDYH� DQ\� RYHUW�
LQIOHFWLRQDO� HQGLQJ�� 6WHPV� DSSHDU� LQ� WKHLU� EDUH� IRUP� DQG� GR�PDLQWDLQ� ILQDO� FOXVWHUV� WKDW�
YLRODWH�WKH�VRQRULW\�VHTXHQFLQJ�SULQFLSOH��H�J��HQVRIU�>CP�UQ"HT@�µ,�VXOSKXUDWH¶��HQWU�>G"PVT@�µ,�
HQWHU¶���+HQFH��ZH�HQG�XS�KDYLQJ�SDLUV�OLNH�HQVRIU�µ,�VXOSKXUDWH¶��ZLWKRXW�HSHQWKHVLV��DQG�
VRIU>C@�µVXOSKXU¶��ZLWK�HSHQWKHVLV��(SHQWKHVLV�GRHV�DSSO\��WKRXJK��LQ�RWKHU�YHUEDO�IRUPV��DV�
LQ�FHUWDLQ�YHUEV�DORQJ�WKH�ZKROH�IXWXUH�SDUDGLJP��H�J���MWPG"5�4G"��>MW�PC�5C�4G"@���MWPG"5�4C"�\��
>MW�PC�5C�4C"U@«�µ,�ZLOO�NQRZ¶�� µ\RX�ZLOO�NQRZ¶«���7KH� WUHDWPHQW�RI� WKH�VSHFLDO�HQGLQJV�
WKDW�DSSHDU�LQ��VW�SHUVRQ�VLQJXODU�SUHVHQW�LQGLFDWLYH�IRUPV�KDV�EHHQ�GLVFXVVHG�DW�OHQJWK�LQ�
WKH�OLWHUDWXUH��HLWKHU�DV�DQ�HIIHFW�RI�D�VSHFLDO���YHUEDO�PRUSK��H�J��'ROV�������6HUUD��������
DV�DQ�HIIHFW�RI�F\FOLFLW\��H�J��'ROV�	�:KHHOHU�������RU�DV�D�SDUDGLJPDWLF�HIIHFW��H�J��/ORUHW�
����������D��E��3RQV�������:KHHOHU������� WKLV� LV�DOVR�WKH�YLHZ�WDNHQ�IURP�WKH�KLVWRULFDO�
SHUVSHFWLYH��VHH�D�UHYLHZ�LQ�3pUH]�6DOGDQ\D��������7KH�DQDO\VLV�RI� WKHVH�IRUPV�UHODWHV�WR�
RWKHU�SKRQRORJLFDO�GLIIHUHQFHV� WKDW�RFFXU�EHWZHHQ�QRXQV�DQG�YHUEV�LQ�&DWDODQ��ZKLFK�DUH�
EHWWHU�FDSWXUHG�LQ�WHUPV�RI�SDUDGLJPV�DQG�WKXV�DUH�QRW�DW�LVVXH�KHUH����

/HDYLQJ�DVLGH� WKH� DIRUHPHQWLRQHG� VSHFLDO�YHUEDO� IRUPV�� WKH�EDVLF� UDQNLQJ�DW�ZRUN� LV�
JLYHQ� LQ� ����� +HUH�� ZH� XVH� 62125,7<� DV� VKRUWKDQG� WR� FRYHU� GLIIHUHQW� VRQRULW\�UHODWHG�
FRQVWUDLQWV��� 7KH� VRQRULW\� VFDOH� DVVXPHG� LV� WKH� IROORZLQJ��9RZHOV� !�*OLGHV� !�/LTXLGV�!�
1DVDOV� !� 6LELODQW� IULFDWLYHV� !� 2EVWUXHQWV� �H�� VWRSV�� DIIULFDWHV�� �FI�� ����� IRU� IXUWKHU�
GLVFXVVLRQ����
�
���� %DVLF�UDQNLQJ��$*5((�3/$&(��621�ª�0$;�ª�'(3�ª�&2'$�
���� $*5((�3/$&(��$�>±FRQW@�FRQVRQDQW�DQG�D�IROORZLQJ�FRQVRQDQW�PXVW�DJUHH�LQ�3ODFH��
���� 62125,7<� �621��� 6KRUWKDQG� WR� FRYHU� GLIIHUHQW� VRQRULW\�UHODWHG� FRQVWUDLQWV� �3�&��

62125,7<6(48(1&,1*��6<//$%/(&217$&7��62125,7<',67$1&(���
���� 0$;�&��0$;���(YHU\�&�HOHPHQW�RI�6��KDV�D�FRUUHVSRQGHQW�LQ�6���
����� '(3�9��'(3���(YHU\�9�HOHPHQW�RI�6��KDV�D�FRUUHVSRQGHQW�LQ�6����
����� &2'$��&RGDV�DUH�DYRLGHG���
�

:KHQ�D�ZRUG�LQLWLDO�FOXVWHU�UHVSHFWV�621��QR�FKDQJH�RFFXUV��H�J���D4C"U���>D4C"U@�µDUP¶���
+RZHYHU��LI�DQ�LQLWLDO�FOXVWHU�GRHV�QRW�UHVSHFW�WKH�UHTXLUHG��RQVHW��ULVH�LQ�VRQRULW\�������>C@�
LV�LQVHUWHG�WR�VDWLVI\�621�EHFDXVH�0$;�RXWUDQNV�'(3��FI������F����
��
����� �UR�¸P�C��µVSLQH¶� $*5�3/� 621� 0$;� '(3� &2'$�
� � D��UR�¸�PC� � �� � � �
� � E��R�¸�PC� � � �� � �
� )F��CU�R�"�PC� � � � � �
�
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:RUG�ILQDOO\��WKHUH�LV�QR�FKDQJH�LI�621�LV�UHVSHFWHG��H�J���VQ"V��>VQ"V@�µDOO��6*�¶���MWPG"5��
>MW�PG"5@� µV�KH�NQRZV¶�� �UG"PV�� >UG"PV@� µ���¶��ZLWK�SRVVLEOH�$&�SKUDVH�ILQDO�FRGDV���%XW� LI�D�
ILQDO�FOXVWHU�GRHV�QRW�UHVSHFW�WKH�UHTXLUHG��FRGD��GURS�LQ�VRQRULW\��DV�LQ�����D��WKH�FDQGLGDWH�
ZLWK� HSHQWKHVLV�� ����F�� ZLQV� DJDLQ�� ,Q� ����F�� $*5((�3/$&(� HQVXUHV� SODFH� DVVLPLODWLRQ��
ZKLFK�LV�FRPSXOVRU\�LQ�$&�IRU�WKH�FDVH�RI��FRGD��SUHFRQVRQDQWDO�QDVDOV�DQG�VWRSV��DIIULFDWH�
IRUPDWLRQ�VROYHV�WKH�VRQRULW\�SUREOHP�SRVHG�E\�VWRSV�IROORZHG�E\�V��VLQFH�WKH\�DOZD\V�HQG�
XS� DV� DQ� DIIULFDWH� LQ� $&� FRGDV� �H�J�� WRWV� >VQ"VdU@� µDOO� �3/�¶�� IRFV� >Hn"VdU@� µILUHV¶��� �2QVHW�
FRQVRQDQWV�ZRXOG�EH�SURWHFWHG�E\�WKH�XVXDO�SRVLWLRQDO�IDLWKIXOQHVV�FRQVWUDLQWV���
�
����� �XG"PV4��µEHOO\¶� $*5�3/� 621� 0$;� '(3� &2'$�
� � D��XG"PV4� � �� � � �
� � E��XG"PV� � � �� � �
� )F��XG"P�V4C� � � � � �
�
����� �VC"R�\��µFRUNV¶� $*5�3/� 621� 0$;� '(3� &2'$�
� � D��VC"RU� �� � � � �
� � E��VC"VU� � �� � � �
� )F��VC"VdU� � � � � �
� � G��VC"�RCU� � � � �� �

�
,Q� IRUPV� VXFK� DV� �MWPG"5�4G"�� µ,� ZLOO� NQRZ¶� WKH� FRQVRQDQW� FOXVWHU� �54�� FDQQRW� EH�

DGMDFHQWO\�V\OODELILHG�LQ�WZR�V\OODEOHV��FI������D��ZLWK�GHSDODWDOLVDWLRQ�RI��5��LQ�LQWHUQDO�FRGD�
SRVLWLRQ� DQG� UHJUHVVLYH� YRLFH� DVVLPLODWLRQ��� EHFDXVH� WKH� VRQRULW\� LQFUHDVHV� DFURVV� WKH�
V\OODEOH�ERXQGDU\��D�YLRODWLRQ�RI�6<//$%/(&217$&7���QRU�FDQ�LW�EH�V\OODELILHG�DV�D�OHJDO�
RQVHW�LQ�&DWDODQ��FI������E���EHFDXVH�WKHUH�LV�QRW�D�VXIILFLHQW�VRQRULW\�GLVWDQFH�EHWZHHQ�WKH�
WZR�PHPEHUV�RI�WKH�FOXVWHU��D�YLRODWLRQ�RI�62125,7<',67$1&(���+HQFH��WKH�FDQGLGDWH�ZLWK�
HSHQWKHVLV������H��LV�VHOHFWHG�DJDLQ��
�
����� �MWPG"5�4G"��µ,�ZLOO�NQRZ¶� 621� 0$;� '(3� &2'$�
� � D��MW�PC\�TG"� �� � � �
� � E��MW�PC�54G"� �� � � �
� � F��MW�PC�4G"� � �� � �
� � G��MW�PC�5G"� � �� � �
� )H��MW�PC�5C�4G"� � � � �
�
����(SHQWKHVLV�DFURVV�ZRUGV�
�
(SHQWKHVLV�DFURVV�ZRUGV� LV�D�GLVWLQFWLYH�FKDUDFWHULVWLF�RI�$&��7KH�YRZHO�>K@� LV� LQVHUWHG�WR�
DYRLG� LQWHUQDO� FRPSOH[�FRGDV� ����D�� H[FHSW� IRU�JOLGH�SOXV�V� FOXVWHUV� ����E�DQG�JOLGH�SOXV�
QDVDO� FOXVWHUV� ����F�� ,W� LV� DOVR� LQVHUWHG� WR� DYRLG� I�� VWRSV� DQG� DIIULFDWHV� DV� LQWHUQDO� VLPSOH�
FRGDV� ����G�� (SHQWKHVLV� GRHV� QRW� RFFXU� ZKHQ� WKH� ILUVW� ZRUG� HQGV� LQ� DQ\� RWKHU� VLQJOH�
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FRQVRQDQW��ZKDWHYHU�WKH�UHVXOWLQJ�VRQRULW\�SURILOH�LV��WKDW�LV��WKHUH�LV�QRW�HSHQWKHVLV�DIWHU�D�
ZRUG�HQGLQJ�LQ�D�VLELODQW�IULFDWLYH�����H��QRU�DIWHU�D�ZRUG�HQGLQJ�LQ�D�VRQRUDQW�����I���
�
����� D�� FHQW�YROWHV� >UG�P�V�K��Xn"N�VCU@� µD�KXQGUHG�WLPHV¶� �
� � SRUF�PyQ� >Rn�N�M�K��OQ"P@� µGDPQ�LW�¶�
� � SRXF�WDPEp� >RW��Y��M�K��VCO�DG"@�� µ,¶P�GUDZLQJ�ZDWHU�DOVR¶��

� DQLPDOV�SHWLWV� >C�PK�OC�N�VdU�K��RC�V�"VdU@�� µVPDOO�DQLPDOV¶��
� � � � �FI���CPKOC"N�\��>C�PK�OC"NVdU@��

� E�� FRXV�Ep� >MnY\��DG"@� µ\RX�FRRN�ZHOO¶��
� � � � � �FI��>OCLU�V4C"N@�µ1:�ZLQG¶��
� � EHXV�ZKLVNH\� >DGY\��Y�"U�MK@� µ\RX�GULQN�ZKLVNH\¶�
� F�� GLXQ�FRVHV� >FKY0��Mn"�\CU@� µWKH\�VD\�WKLQJV¶�� �
� � IHU�XQ�SUDLHU� >HG��YO��R4C�LG"@� µWR�PDNH�D�SOHDVXUH¶�
� G�� YLY�Ep� >X���H�K��DG"@� µ,�OLYH�ZHOO¶��FI���X�"X���>X�"H@���
� � YLY�WDPEp� >X���H�K��VCO�DG"@� µ,�OLYH�DOVR¶��

� WRW�WDSDW� >VQ��V�K��VCR�C"V@� µDOO��6*��FRYHUHG¶��FI���VQ"V���>VQ"V@��
� � EHF�ZKLVNH\�� >DG��M�K��Y�"U�MK@� µ,�GULQN�ZKLVNH\¶��FI���DG"I���>DG"M@��

� WRWV�WHQLP� >VQ��VdU�K��VC�P�"O@� µDOO�RI�XV�KDYH¶��FI���VQ"V�\���>VQ"VdU@��
� � GHVLJ�IHR� >FC�\���Vd5�K��H'"Y@� µEDG�GHVLUH¶��FI���FC\�"Fd<���>FC�\�"Vd5@��

� H�� pV�WRW� >GU��VQ"V@�� µLW�LV�DOO¶�
� � VpV�PDODQDGD� >UG�\��OC�4C�PC"�4C@�� µ\RX�DUH�XQOXFN\¶�
� � IXOOHV�URGRQHV� >HW���C\��TW�4Q"�PCU@� µURXQG�OHDYHV¶�
� � pV�OD�PLVVD�� >G�\��NC��O�"�UC@� µLW�LV�WKH�PHVV¶�
� � pV�ZKLVNH\� >G\��Y�"U�MK@� µLW�LV�ZKLVNH\¶�

� I�� XQ�PRVWDW[R� >WO��OWU�VC"�Vd5W@�� µD�PRXVWDFKH¶�
� � XQ�UHFRUG� >WP��TC�Mn"NV@� µD�PHPHQWR¶�
� � XQ�ZKLVNH\� >W0��Y�"U�MK@� µD�ZKLVNH\¶�
� � YRO�Ep� >XnN��DG"@�� µV�KH�ZDQWV��LW��ZHOO¶�
� � YRO�ZKLVNH\� >XnN��Y�"U�MK@� µV�KH�ZDQWV�ZKLVNH\¶�
� � FRX�Ep� >MnY��DG"@� µV�KH�FRRNV�ZHOO¶�
� � EHX�ZKLVNH\�� >DGY��Y�"U�MK@� µV�KH�GULQNV�ZKLVNH\¶�
�

)URP� WKH� H[DPSOHV� DERYH�� LW� LV� FOHDU� WKDW� HSHQWKHVLV� EHWZHHQ� ZRUGV� LV� QRW� PHUHO\�
WULJJHUHG�E\�V\OODELF�UHDVRQV��:H�FDQQRW��IRU�LQVWDQFH��DSSHDO�WR�WKH�V\OODEOH�FRQWDFW�ODZ�WR�
MXVWLI\� >K@�HSHQWKHVLV�� EHFDXVH� LQ� ����D� DQG� ����G� WKHUH� DUH� FDVHV�ZLWK� HSHQWKHVLV�ZKRVH�
LQSXW�FOXVWHUV�VKRZ�D�IODW�VRQRULW\��H�J��>VQ��V�K��VC�RC"V@���DV�ZHOO�DV�FDVHV�ZLWK�HSHQWKHVLV�OLNH�
>X���H�K��VCO�DG"@� IRU� ZKLFK� RQH� FRXOG� HYHQ� DVVXPH�� XQGHU� WKH� FRPPRQ� YHUVLRQ� RI� WKH�
VRQRULW\� VFDOH� DFFRUGLQJ� WR�ZKLFK� IULFDWLYHV�DUH�PRUH� VRQRURXV� WKDQ� VWRSV�� WKDW� WKH� LQSXW�
FOXVWHU�VKRZV�D�IDOOLQJ�VRQRULW\��$GGLWLRQDOO\��LQ�����H�I�ZH�ILQG�FDVHV�ZLWKRXW�HSHQWKHVLV�
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ZKRVH�FRQWDFWV�VKRZ�D�KLJKHU�GHJUHH�RI�ULVLQJ�VRQRULW\��H�J��>G\��Y�"U�MK@��>W0��Y�"U�MK@��WKDQ�
RWKHU�FDVHV�WKDW�WULJJHU�HSHQWKHVLV��H�J��>VQ��V�K��VC�RC"V@��>X���H�K��VCO�DG"@�LQ�����G���$OO�LQ�DOO��
WKH�FRQFOXVLRQ�LV� WKDW�>K@�LQVHUWLRQ�LV�QRW�UHODWHG�WR�WKH�QDWXUH�RI�WKH�IROORZLQJ�FRQVRQDQW��
EXW�LW�LV�UHODWHG�WR�WKH�QDWXUH�RI�WKH�FRQVRQDQWV�WKDW�DSSHDU�LQ�FRGD�SRVLWLRQ����

$Q�LPSRUWDQW�REVHUYDWLRQ�LV�LQ�RUGHU�UHJDUGLQJ�WKH�SURQXQFLDWLRQ�RI�SKUDVH�ILQDO�VWRSV��
,Q� $&�� FRQWUDU\� WR� RWKHU� &DWDODQ� GLDOHFWV�� VWRSV� DUH� SURQRXQFHG� ZLWK� D� UHOHDVH� EXUVW� LQ�
SKUDVH�ILQDO� SRVLWLRQ�� 7KH� SURQXQFLDWLRQ� RI� D�ZRUG� OLNH� WRW�� IRU� H[DPSOH�� LV� >VQ"V@��ZLWK� D�
FOHDUO\�DXGLEOH�UHOHDVH�EXUVW��DQG�QRW�>VQ"V^@��ZLWKRXW�D�UHOHDVH��DV�LW�LV�SURQRXQFHG�LQ�RWKHU�
&DWDODQ� GLDOHFWV�� ,W� LV� QRW� VXUSULVLQJ�� WKHQ�� WKDW� LQ� GLDOHFWV� ZLWK� UHVWULFWLRQV� RQ�
SUHFRQVRQDQWDO�FRGD�VWRSV�$&�UHVRUWV�WR�HSHQWKHVLV�ZKLOH�RWKHU�GLDOHFWV�UHVRUW�WR�GHOHWLRQ�
�H�J��� LQ� VRPH� 9DOHQFLDQ� YDULHWLHV�� WRW� WDSDW� >VQ���VC�RC"V@�� WRWV� WHQLP� >VQ�U��VC�P�"O@� YV��
>VQ��V�K��VC�RC"V@��>VQ��VdU�K��VC�P�"O@�LQ�$&���:H�FRXOG�DVVXPH�WKDW�LQ�$&�>K@�HSHQWKHVLV�RFFXUV�WR�
SURWHFW� VWRS� UHOHDVHV� LQ�SUHFRQVRQDQWDO�FRGDV��+RZHYHU�� WKH�DGGLWLRQDO�YRZHO� LV�QRW�RQO\�
IRXQG�ZKHQ�VWRSV�RFFXU�LQ�SUHFRQVRQDQWDO�FRGDV��WKH�ZRUVW�SRVLWLRQ�IRU�WKH�UHFRYHUDELOLW\�
RI�WKH�VWRS�UHOHDVH�EXUVW���EXW�>H@�DV�ZHOO�DV�VLELODQW�DIIULFDWHV�DOVR�LQGXFH�HSHQWKHVLV�LQ�WKH�
VDPH�FRQWH[W��FI������G���+HQFH��ZH�QHHG�D�PRUH�JHQHUDO�PRWLYDWLRQ�IRU�HSHQWKHVLV���

)ROORZLQJ�ZRUN� E\� 3DGJHWW� �������� 6WHULDGH� ������� ������� &{Wp� ������� DQG�:ULJKW�
��������DPRQJ�RWKHUV��ZH�DVVXPH�WKDW�D�FRPELQDWLRQ�RI�IDFWRUV�DIIHFW�WKH�SHUFHSWLELOLW\�RI�
FHUWDLQ�FRQVRQDQWV�GHSHQGLQJ�RQ�WKHLU�QDWXUH�DQG�RQ�WKH�SRVLWLRQ�LQ�ZKLFK�WKH\�RFFXU��2XU�
FODLP�LV�WKDW�HSHQWKHVLV�DFURVV�ZRUGV�LQ�$&�LV�FRQGLWLRQHG�E\�VXFK�IDFWRUV��7KH�VHJPHQWV�
WKDW� EHQHILW� IURP� WKH� LQVHUWHG� YRZHO� DUH� WKH� RQHV� WKDW� KDYH� YXOQHUDEOH� FXHV�� VXFK� DV�
FRQVRQDQW� EXUVWV� RU� ZHDN� IULFWLRQ� LQ� VLPSOH� SUHFRQVRQDQWDO� FRGDV� DQG� FRQVRQDQWV� ZLWK�
SRRUHU�FXHV�IRU�DXGLWRU\�SHUFHSWLRQ�LQ�FRPSOH[�SUHFRQVRQDQWDO�FRGDV��,Q�VLPSOH�FRGDV��WKLV�
LV� WKH� FDVH� IRU� VWRSV� DQG� >H@�� WKH� IULFDWLYH�ZLWK� ORZ� LQWHQVLW\� RI� IULFWLRQ��7KHVH� VHJPHQWV�
VXIIHU�IURP�PDVNLQJ��HVSHFLDOO\�LQ�WKH�ZRUVW�SRVLWLRQ��L�H��LQ�SUHFRQVRQDQWDO�FRGD�SRVLWLRQ�
DQG�� SDUWLFXODUO\�� ZKHQ� PRUH� FRQVRQDQWV� DSSHDU� WRJHWKHU� EHFDXVH� LQ� WKLV� VLWH� WKH�
FKDUDFWHULVWLFV�RI�WKH�FRQVRQDQWV�DUH�KLGGHQ�E\�WKH�RYHUODSSLQJ�DUWLFXODWLRQ�RI�WKH�IROORZLQJ�
FRQVRQDQW�� 6LELODQW� DIIULFDWHV� �ZLWK� D� VWRS� SRUWLRQ� DQG� D� IULFDWLYH� UHOHDVH�� VXIIHU� IURP�
PDVNLQJ�LQ�SUHFRQVRQDQWDO�FRGD�SRVLWLRQ�WRR��GXH�WR�WKHLU�FRPSOH[�QDWXUH����:H�DSSHDO�WR�
WKH� FRQVWUDLQW� :($.&8(6� LQ� ����� WR� SHQDOLVH� WKH� SRRU� DFRXVWLF� FXHV� �RU� SHUFHSWXDO�
ZHDNQHVV��RI�WKH�LQWHUQDO�FRGDV�WKDW�WULJJHU�>K@�HSHQWKHVLV�LQ�$&����

�
����� :($.&8(6��$�VHJPHQW�PXVW�KDYH�SHUFHSWXDO�FXH�UREXVWQHVV��
�

7KH� SHUFHSWXDO� H[SODQDWLRQ� ZH� DUH� SXWWLQJ� IRUZDUG� GRHV� QRW� FRQIOLFW� ZLWK� SDVW�
IRUPXODWLRQV� RI� WKH� VRQRULW\� VHTXHQFLQJ� SULQFLSOH� EDVHG� RQ� WKH�PRVW� WUDGLWLRQDO� YLHZ� RI�
VRQRULW\� DV� GHJUHH� RI� VWULFWXUH�� 2Q� WKH� FRQWUDU\�� WKH� $&� GDWD� PDWFKHV� WKH� FRPSOH[LW\�
UDQNLQJ� SURSRVHG� LQ� &OHPHQWV� �������� SURYLGLQJ� WKH� IDFW� WKDW� &OHPHQWV� JURXSV� DOO�
REVWUXHQWV�WRJHWKHU��������9� �YRZHO��/� �OLTXLG��1� �QDVDO��2� �REVWUXHQW���

�
����� D�� ��PHPEHU�ILQDO�GHPLV\OODEOHV�
� � 9*��FRPSOH[LW\����!�9/�����!�91�����!�92�����
� E�� ��PHPEHU�ILQDO�GHPLV\OODEOHV��

� � 9*/�����!�9*1��9/1�����!�9*2��912�����!�9/2�����



� �

�
7KH�PRVW� FRPSOH[� WZR�PHPEHU� ILQDO� GHPLV\OODEOH� LQ� &OHPHQWV¶� DFFRXQW� LV� D� YRZHO�

IROORZHG�E\�DQ�REVWUXHQW� �ZLWK�D�FRPSOH[LW\�RI�����ZKLFK��ZLWK� WKH�H[FOXVLRQ�RI� VLELODQW�
IULFDWLYHV��LV�WKH�RQH�REVWUXHQW�FRGD�WKDW�LQGXFHV�HSHQWKHVLV�EHWZHHQ�ZRUGV�LQ�$&��2Q�WKH�
RWKHU�KDQG�� LQ�WKH�WKUHH�PHPEHU�ILQDO�GHPLV\OODEOHV�WKH�PRVW�FRPSOH[�RQHV��WKRVH�ZLWK�D�
FRPSOH[LW\�RI���DQG����H[FOXGLQJ�WKH�FDVHV�ZLWK�VLELODQW�IULFDWLYHV��DOVR�HQWDLO�HSHQWKHVLV��
,QWHUHVWLQJO\�HQRXJK��H[FHSW�LQ�WKLV�FRQWH[W��WKH�SKRQRORJ\�RI�&DWDODQ�GRHV�QRW�VKRZ�YLVLEOH�
HIIHFWV�RI�&OHPHQWV¶� UDQNLQJV� LQ�ZRUG�ILQDO�SRVLWLRQ�� ,Q� IDFW�� WKLQJV�VHHP�WR�JR� WKH�RWKHU�
ZD\�DURXQG��VLQFH�ILQDO�GHPLV\OODEOHV�RI�KLJK�FRPSOH[LW\�DUH�FOHDUO\�IDYRXUHG�RYHU�WKRVH�
ZLWK� ORZ� FRPSOH[LW\�� )RU� H[DPSOH�� WKHUH� DUH� PDQ\� ZRUGV� HQGLQJ� LQ� WKUHH�PHPEHU�
GHPLV\OODEOHV�RI�FRPSOH[LW\����L�H��ZRUGV�HQGLQJ�LQ�9/2��SRUF�µGLUW\¶��DOW�µWDOO¶���EXW�QRQH�
RI� FRPSOH[LW\� �� �L�H�� ZRUGV� HQGLQJ� LQ� 9*/�� DQG� YHU\� IHZ� RI� FRPSOH[LW\� �� �L�H�� ZRUGV�
HQGLQJ�LQ�9*1��GLXQ�>F�"YP@�µWKH\�VD\¶�LQ�$&�����,W�LV�RQO\�WKURXJK�>K@�HSHQWKHVLV�EHWZHHQ�
ZRUGV� WKDW� WKH� HIIHFWV� RI� &OHPHQWV¶� UDQNLQJV� RXWFRPH�� HPHUJLQJ� DV� LQGXFHUV� RI� YRZHO�
LQVHUWLRQ���

7DEOH� �� VXPPDULVHV� WKH� IDFWV� RI� $&� ZLWK� UHVSHFW� WR� FRGDV� �H[FOXGLQJ� WKH�
DIRUHPHQWLRQHG�VSHFLDO�YHUEDO�IRUPV���)URP�QRZ�RQ��ZH�XVH�µ2¶�WR�UHIHU�WR�WKH�QRQ�VLELODQW�
IULFDWLYH� �>I@��� VWRSV�DQG�DIIULFDWHV� LQ� WKH�VRQRULW\�VFDOH��&RPELQDWLRQV�SUHFHGHG�E\�D�VWDU�
LQGLFDWH�WKDW�WKH\�GR�QRW�RFFXU�LQ�$&��7KH�UHOHYDQW�IDFW�WR�JUDVS�LQ�WKLV�WDEOH�FRQFHUQV�WKH�
GDWD� SUHVHQWHG� LQ� WKH� VKDGHG� URZV�� 6HH� WKDW� LQ� ILQDO� SRVLWLRQ� GHPLV\OODEOHV� RI� KLJK�
FRPSOH[LW\�DUH�DOORZHG��7KDW� LV� WR�VD\��GHPLV\OODEOHV�ZLWK�D�ILQDO�2�DUH�DFFHSWHG�SKUDVH�
ILQDOO\��92��9*2��9/2��912�DQG�962��+RZHYHU��WKH�VDPH�VWUXFWXUHV�WULJJHU�HSHQWKHVLV�
LQ�LQWHUQDO�SRVLWLRQ��,Q�VXP��WKH�PRVW�FRPSOH[�GHPLV\OODEOHV��WKH�RQHV�HQGLQJ�LQ�DQ�2��DUH�
DYRLGHG�LQ�WKH�OHDVW�SHUFHSWLEOH�SRVLWLRQ��SUHFRQVRQDQWDO�FRGDV����9� �YRZHO��*� �JOLGH��/� �
OLTXLG��1� �QDVDO��6� �VLELODQW�IULFDWLYH��2� �H��VWRS��DIIULFDWH��VRQRULW\�VFDOH��9�!�*�!�/�!�1�
!� 6� !� 2�� :KHHOHU� ������ ���� DOVR� SURSRVHV� D� VRQRULW\� VFDOH� IRU� &DWDODQ� ZLWK� VLELODQW�
IULFDWLYHV�EHLQJ�PRUH�VRQRURXV�WKDQ�RWKHU�REVWUXHQWV�IRU�LQGHSHQGHQW�UHDVRQV���

�
�
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7KH� FRQVWUDLQW� :($.&8(6� �:&�� SHQDOLVHV� WKH� ORZ� SHUFHSWLELOLW\� RI� WKH� LQWHUQDO�
FRGDV�VKDGHG�LQ�WDEOH����7KH�UDQNLQJ�DW�ZRUN�LV�WKH�RQH�SUHVHQWHG�LQ�����ZLWK�WKH�DGGLWLRQ�RI�
:($.&8(6�KLJK�LQ�WKH�UDQNLQJ��FI��������:H�DOVR�LQFOXGH�WKH�FRQVWUDLQW�0$;�0$11(5�WR�
HQVXUH�WKDW�PDQQHU�VSHFLILFDWLRQV�DUH�QRW�FKDQJHG�WR�VDWLVI\�:($.&8(6��,Q�WDEOHDX�������
FDQGLGDWH�����D�LOOXVWUDWHV�D�FDVH�ZKHUH�:($.&8(6�LV�YLRODWHG�GXH�WR�WKH�SUHVHQFH�RI�DQ�
XQUHOHDVHG� VWRS� LQ� SUHFRQVRQDQWDO� FRGD� SRVLWLRQ�� 1RWH� WKDW� HYHQ� LI� WKH� UHVXOW� LV� D� VWRS�
JHPLQDWH��WKH�ILUVW�HOHPHQW�RI�WKH�UHVXOWLQJ�JHPLQDWH�GRHV�QRW�VDWLVI\�:($.&8(6��EHFDXVH�
VWRSV� VKRZ� SRRU� FXHV� DQG� WKHUH� LV� QRW� VXIILFLHQW� SHUFHSWXDO� GLVWDQFH� EHWZHHQ� WKH� WZR�
DGMDFHQW�VHJPHQWV�WR�VDWLVI\�WKH�SHUFHSWXDO�UHTXLUHPHQW��2KDOD������DQG�)OHPPLQJ������
DSSHDO� WR� WKH�VDPH�IDFWRUV� WR�PRWLYDWH�2&3���&DQGLGDWH�����F��ZLWK�DQ�HSHQWKHWLF�YRZHO��
ZLQV�RYHU�FDQGLGDWH�����E��ZLWK�GHOHWLRQ��EHFDXVH�0$;�RXWUDQNV�'(3��7KH�VDPH�VLWXDWLRQ�
IROORZV�ZKHQ�WKH�ILUVW�ZRUG�HQGV�LQ�D�FRPSOH[�VHJPHQW�RU�LQ�D�FRPSOH[�FRGD��LQ�DOO�FDVHV�
:($.&8(6�WULJJHUV�HSHQWKHVLV�WR�LPSURYH�WKH�SHUFHSWLRQ�RI�WKH�RULJLQDO�FRGD�FRQVRQDQWV��
�
����� 5DQNLQJ��0$;�0$11(5��:($.&8(6��$*5((�3/$&(��621�ª�0$;�ª�'(3�ª�&2'$�
�
����� �VQ"V�VCRC"F��µDOO�

�6*��FRYHUHG¶�
0$;�0$1� :&�� $*5�3/� 621� 0$;� '(3� &2'$�

� � D��VQ�V�VC�RC"V� � �� � � � � �
� � E��VQ��VC�RC"V� � � � � �� � �
� )F��VQ��VK�VC�RC"V� � � � � � � �
�

7KH�FRQVWUDLQW�0$;�0$11(5� DFFRXQWV� IRU� WKH�SUHIHUHQFH�RI�HSHQWKHVLV�RYHU�PDQQHU�
DVVLPLODWLRQ��HYHQ�ZKHQ� WKH� UHVXOW�ZRXOG�QRW�YLRODWH�:($.&8(6��&DQGLGDWH�����E��ZLWK�
QDVDO�DVVLPLODWLRQ��VDWLVILHV�:($.&8(6�GXH�WR�WKH�SUHVHQFH�RI�D�QDVDO�LQ�SUHFRQVRQDQWDO�
FRGD�SRVLWLRQ��EXW�LW�LV�QHYHUWKHOHVV�GLVFDUGHG�E\�WKH�KLJK�UDQNHG�FRQVWUDLQW�0$;�0$11(5��
7KH� FDQGLGDWH� ZLWK� HSHQWKHVLV�� ����F�� ZLQV� DJDLQ�� �)RU� VLPSOLFLW\�� IURP� QRZ� RQ� LQ� WKH�
WDEOHDX[�ZH�RQO\�LQFOXGH�FDQGLGDWHV�WKDW�DUH�UHOHYDQW�WR�WKH�GLVFXVVLRQ�LQ�SURJUHVV���
�
�����
�

�VQ"V�PCVW4C"N���
µDOO��6*��QDWXUDO¶�

0$;�0$1� :&�� $*5�3/� 621� 0$;� '(3� &2'$�

� � D��VQ�F�PC�VW�4C"N� � �� � � � � �
� � E��VQ�P�PC�VW�4C"N� �� � � � � � �
� )F��VQ��VK�PC�VW�4C"N� � � � � � � �

�
7DEOHDX��� FRQVLGHUV� D� FDVH�RI�SUHVHUYDWLRQ�RI� LQWHUQDO� FRGDV�ZLWK� VXIILFLHQWO\� VWURQJ�

FXHV��&DQGLGDWH��E��ZLWK�PDQQHU�DVVLPLODWLRQ��LV�GLVFDUGHG�E\�0$;�0$11(5��7KH�UDQNLQJ�
RI� '(3� DERYH� &2'$� HOLPLQDWHV� FDQGLGDWH� �F�� ZLWK� HSHQWKHVLV�� DQG� �D�� ZLWK� D� VRQRUDQW�
FRQVRQDQW�LQ�WKH�FRGD��LV�VHOHFWHG���
�
�



� ��

�����
�

�Xn"N�PGIC"4���
µV�KH�ZDQWV�WR�GHQ\¶�

0$;�0$1� :&�� $*5�3/� 621� 0$;� '(3� &2'$�

� )D��Xn�N�PC�IC"� � � � � � � �
� � E��Xn�P�PC�IC"� �� � � � � � �
� � F��Xn��NK�PC�IC"� � � � � � �� �
�

%HWZHHQ�D�ZRUG�HQGLQJ�LQ�D�VWRS�DQG�D�ZRUG�EHJLQQLQJ�ZLWK�D�VLELODQW�IULFDWLYH�WKHUH�LV�
HSHQWKHVLV�� DQG� QRW� DIIULFDWH� IRUPDWLRQ�� HYHQ� WKRXJK� DQ� DIIULFDWH� LQ� DQ� RQVHW� VDWLVILHV�
:($.&8(6�� 7KH� ODFN� RI� DIIULFDWH� IRUPDWLRQ� LV� DQ� HIIHFW� RI� WKH� FRQVWUDLQW� $/,*1�
/()7�3U:G�� σ�� ������ 7KLV� FRQVWUDLQW� UHTXLUHV� WKDW� WKH� EHJLQQLQJ� RI� D� SURVRGLF� ZRUG�
FRLQFLGHV�ZLWK� WKH� EHJLQQLQJ� RI� D� V\OODEOH�� WKDW� LV� WR� VD\�� LW� JXDUDQWHHV� WKDW� WKH� V\OODELF�
SURILOH� RI� WKH� ZRUG� LQ� LVRODWLRQ� LV� PDLQWDLQHG� DW� WKH� SKUDVDO� OHYHO�� SUHYHQWLQJ� DIIULFDWH�
IRUPDWLRQ��FI������D��DV�ZHOO�DV�RWKHU�QRQ�SRVVLEOH�UHV\OODELILFDWLRQV�LQ�&DWDODQ��FI������E��
�H�J��&ROLQD�������-LPpQH]�������'ROV�������:KHHOHU��������$/,*1�/()7�3U:G��σ��LV�RQO\�
YLRODWHG� WR� DYRLG� RQVHWOHVV� V\OODEOHV� �FI�� ����F��� ZLWK� WKH� UDQNLQJ� 216(7� ª� $/,*1�
/()7�3U:G��σ�����7KH�WDEOHDX�LQ������EURDGO\�LOOXVWUDWHV�WKH�HYDOXDWLRQ�RI�WKH�$&�H[DPSOH�
LQ�����D���
�
����� $/,*1�/()7�3U:G��σ�� �$/�/���$OLJQ� WKH� OHIW�HGJH�RI�D�SURVRGLF�ZRUG�ZLWK� WKH� OHIW�

HGJH�RI�D�V\OODEOH���0F&DUWK\�	�3ULQFH�������
����� D�� WRW�VHJXU� >VQ��V�K��UC�IW"T@��>VQ��VdUC�IW"T@��$&�� µDOO��6*��VXUH¶��
� E�� EHF�OtTXLGR� >M�K��N@��>I�N@��>�IN@��>�MN@��$&�� µ,�GULQN�OLTXLG¶�

� EHF�OtTXLG� >I�N@��>�IN@��>�MN@��RWKHU�&DWDODQ�GLDOHFWV�� �
� SRW�ULXUH� >V�K��T@��>F�T@��>�F4@��>�V4@��$&�� µV�KH�FDQ�ODXJK¶�
� � � >F�T@��>�F4@��>�V4@��RWKHU�&DWDODQ�GLDOHFWV��

� F�� WRW�~WLO�� >VQ�V�W"�VKN@��DOO�&DWDODQ�GLDOHFWV�� µDOO��6*��XVHIXO¶�
�
����� �VQ"V�UCIW"4��µDOO��6*��VXUH¶� :&� 216(7� $/�/� '(3�
� � D��VQ�V�UC�IW"T� �� � � �
� � E��VQ��VdUC�IW"T� � � �� �
� )F��VQ��VK�UC�IW"T� � � � �
�
��6LWH�RI�HSHQWKHVLV�
�
,Q� &DWDODQ�� WKH� SODFH� RI� LQVHUWLRQ� RI� HSHQWKHWLF� YRZHOV� LV� LQ� JHQHUDO� FRQGLWLRQHG� E\� WKH�
FRQVWUDLQW�2�&217,*8,7<��ZKLFK�EDQV�PRUSKHPH�LQWHUQDO�HSHQWKHVLV�������H�J�� >CU�R�"�PC@��
>UC�R�"�PC@� µVSLQH¶�� >XG"P�V4C@�� >XG"P�VCT@� µEHOO\¶�� FI��� IRU� &DWDODQ�� &ROLQD� ������ -LPpQH]�
������%RQHW�	�/ORUHW�������:KHHOHU�������DPRQJ�RWKHUV���7DEOHDX[�����������LOOXVWUDWH�WKLV�
JHQHUDO�WHQGHQF\��2�&217,*8,7<�LV�QRW�YLRODWHG�ZKHQ�WKH�HSHQWKHVLV�DSSHDUV�DW�WKH�HGJH�RI�
D�PRUSKHPH�� FI�� ����D�� RU� EHWZHHQ�PRUSKV�� FI�� ����D�� RU� DFURVV�ZRUGV�� FI�� ����E�� ,Q� WKH�
WDEOHDX[�EHORZ��ZH�FRQFHQWUDWH�RQ�WKH�IDFWV�UHODWHG�WR�WKH�VLWH�RI�HSHQWKHVLV��LQ������ZH�GHDO�
ZLWK�WKH�LVVXH�RI�>C@�>K@�VHOHFWLRQ���



� ��

�
����� 2�&217,*8,7<� �2�&217�� �µ1R� ,QWUXVLRQ¶���7KH�SRUWLRQ� RI�6�� >L�H�� DQ� RXWSXW� VWULQJ@�

VWDQGLQJ�LQ�FRUUHVSRQGHQFH�IRUPV�D�FRQWLJXRXV�VWULQJ���0F&DUWK\�	�3ULQFH�������
����� 2�&217��0$;�0$11(5��:($.&8(6��$*5((�3/$&(��621�ª�0$;�ª�'(3�ª�&2'$�

�
�����
�

�XG"PV4��µEHOO\¶� 2�&217� :&� 621� 0$;� '(3� &2'$�
� )D��XG"P�V4C� � � � � � �
� � E��XG"P�VCT� �� � � � � �
�
�����
�

�XG"PV4�\��µEHOOLHV¶� 2�&217� :&� 621� 0$;� '(3� &2'$�
� )D��XG"P�V4CU� � � � � � �
� � E��XG"P�VCTU� �� � � � � �
�
�����
�

�UG"PV�VC"R\��µ����FRUNV¶� 2�&217� :&� 621� 0$;� '(3� &2'$�
� � D��UGPV�VC"VdU� � �� � � � �
� )E��UG�P�VK�VC"VdU� � � � � � �
�

$FURVV�ZRUGV�� WKRXJK��ZH�PXVW�FRQVLGHU� WKH�SRVVLELOLW\� WKDW� LQ�VRPH�FDVHV�ZRUG�>C@�
HSHQWKHVLV��DQG�QRW�>K@�HSHQWKHVLV��FRXOG�UHSDLU�WKH�FRQWDFW�SUREOHP��DV�LQ��Xn"N�\�HG"4��µ\RX�
ZDQW� WR� GR¶� UHVROYHG� DV� WKH� XQJUDPPDWLFDO� IRUP� >Xn��NCU��HG"@�� ����E�� LQVWHDG� RI� WKH�
JUDPPDWLFDO�RQH��>Xn�N�VdU�K��HG"@������F��%RWK�FDQGLGDWHV�VDWLVI\�2�&217,*8,7<�DQG�IDUH�HYHQ�
IRU� DOO� RWKHU� FRQVWUDLQWV�� ,Q� RUGHU� WR� JHW� WKH� JUDPPDWLFDO� UHVXOW�� ����F�� ZH� DSSHDO� WR� WKH�
FRQWLJXLW\� FRQVWUDLQW� WKDW� HQVXUHV� WKDW� ZRUGV� DUH� NHSW� DV� VLPLODU� DV� SRVVLEOH� WR� WKHLU�
UHDOLVDWLRQ� LQ� LVRODWLRQ� ²WKH� EDVH²� ZLWK� UHVSHFW� WR� WKH� DGMDFHQF\� RI� VHJPHQWV�� 22�
&217,*8,7<����������

�
����� 22�&217,*8,7<� �22�&217��� $� ZRUG� LQ� D� SKRQRORJLFDO� SKUDVH� KDV� WKH� VDPH�

FRQWLJXRXV� VWULQJ� DV� LWV� FRUUHVSRQGHQW� LQ� D� SURVRGLF�ZRUG�� �&I��&217�%$6(�5('� LQ�
0F&DUWK\�	�3ULQFH�������

����� 22�&217��2�&217��0$;�0$11(5��:($.&8(6��$*5((�3/$&(��621�ª�0$;�ª�'(3�
ª�&2'$�

�
�����
�

�Xn"N�\�HG"4���
µ\RX�ZDQW�WR�GR¶�
%DVHV��>Xn"NVdU@��>HG"@�

22�&217� 2�&217� :&� 0$;� '(3� &2'$�

� � D��XnNVdU�HG"� � � �� � � �
� � E��Xn��NCU�HG"� �� � � � � �
� )F��Xn�N�VdUK�HG"� � � � � � �
�
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,Q�VXP��WKH�UHTXLUHPHQW�WKDW�WKH�RXWSXW�VHJPHQWV�UHVSHFW�WKH�LQSXW�DGMDFHQF\�UHODWLRQV�
MXVWLILHV�WKDW�WKH�VLWH�RI�HSHQWKHVLV�IROORZV�WKH�VDPH�VWUXFWXUDO�SDWWHUQ��WKH�HSHQWKHWLF�YRZHO�
DOZD\V�DSSHDUV�DW� WKH�HGJH�RI� WKH�DIIHFWHG�GRPDLQ��EHLQJ� WKH�HGJHV� WKRVH�RI�PRUSKV� �FI��
>C@VSLQD��YHQWU>C@��YHQWU>C@V��RU�WKRVH�RI�ZRUGV��FI��FHQW�>K@�WDSV����
�
��9RZHO�VHOHFWLRQ�
�
8S� WR�QRZ��ZH�KDYH�PRWLYDWHG� WKH�DSSHDUDQFH�DQG� WKH�VLWH�RI� WKH� WZR�HSHQWKHWLF�YRZHOV�
WKURXJK�WKH�UDQNLQJ�RI�IDPLOLDU�FRQVWUDLQWV��EXW�ZH�KDYH�QRW�GHDOW�ZLWK�WKH�SULPDU\�FRQFHUQ�
RI�RXU�VWXG\��WKH�UHDVRQV�IRU�WKH�VHOHFWLRQ�RI�>C@�LQ�ZRUG�HSHQWKHVLV�EXW�>K@�DFURVV�ZRUGV��:H�
GHYRWH�WKLV�VHFWLRQ�WR�WKLV�LVVXH���
�
����7KH�QDWXUH�RI�WKH�LQVHUWHG�YRZHO�
�
7KH�UHGXFHG�VWUHVVOHVV�V\VWHP�WKDW�$&�KDV�GLVSOD\V�WKH�WKUHH�FRUQHU�YRZHOV�>K@��>W@�DQG�>C@��
ZKLFK� DFFRUGLQJ� WR� IXQFWLRQDO� DSSURDFKHV� FRUUHVSRQG� WR� WKH� PD[LPDOO\� GLVWLQFW� YRZHOV�
SUHIHUUHG�LQ�D�FRQWH[W�RI�GLVIDYRXULQJ�SHUFHSWXDO�FRQWUDVWV�VXFK�DV�XQVWUHVVHG�SRVLWLRQ��FI��
/LQGEORP��������+HQFH��$&�IROORZV�WKH�EHVW�SDWWHUQ�RI�FRQWUDVW�HQKDQFLQJ�UHGXFWLRQ��FI��
&URVVZKLWH��������������$PRQJ�WKH�FRUQHU�YRZHOV��>W@�LV�GLVFDUGHG�DV�HSHQWKHVLV�EHFDXVH�
RI�LWV�PDUNHG�ODELDO�FKDUDFWHU��FI��GH�/DF\�������/RPEDUGL����������2Q�SKRQHWLF�JURXQGV��
WKH� RWKHU� WZR� FRUQHU� YRZHOV�� >C@� DQG� >K@�� FDQ� EH� ERWK� VHOHFWHG� DV� RSWLPDO� QXFOHL� IRU�
HSHQWKHVLV�IURP�D�SHUFHSWXDO�SRLQW�RI�YLHZ��7KH�VHOHFWLRQ�RI�>C@�LV�PRWLYDWHG�E\�WKH�IDFW�WKDW�
WKH�PRVW�VRQRURXV�YRZHO�LV�WKH�EHVW�QXFOHXV�����D��2Q�WKH�RWKHU�KDQG��WKH�VHOHFWLRQ�RI�>K@�LV�
JURXQGHG�RQ�WKH�EDVLV�WKDW� ORZ�VRQRULW\�YRZHOV�DUH�SUHIHUUHG�LQ�OHVV�SURPLQHQW�SRVLWLRQV��
VXFK�DV�HSHQWKHWLF�VLWHV�����E��7KH�FKRLFH�RI�>K@�HSHQWKHVLV�RQ�WKH�EDVLV�RI�ZHDN�SURPLQHQFH�
JRHV�DORQJ�WKH� OLQHV�RI�6WHULDGH¶V��������ZRUN��DFFRUGLQJ�WR�ZKLFK�WKH�EHVW�HSHQWKHVLV� LV�
SHUFHSWXDOO\�PLQLPDO�� L�H��FORVHVW� WR�]HUR����{� K�{� ����{�C���$&�GRHV�QRW�KDYH�VFKZDV��DQG�
WKXV�FKRRVHV�WKH�QH[W�SHUFHSWXDOO\�PLQLPDO�YRZHO��>K@��DV�HSHQWKHVLV��
�
����� 3HUFHSWXDO� DSSURDFK�� EDVHG� RQ� SKRQHWLF� JURXQGV� �FI�� 3ULQFH� 	� 6PROHQVN\� ������

.HQVWRZLF]�������GH�/DF\�������*RXVNRYD��������
� D�� 0RVW�VRQRURXV�YRZHOV�DUH�WKH�EHVW�QXFOHL��SHDNV��

• 3�C�{�3�'�n�{�3�G�Q�{�3�K�W�{�3��� �
� E�� /HDVW�VRQRURXV�YRZHOV�DUH�WKH�EHVW�PDUJLQV��

• 0���{�0�K�W�{�0�G�Q�{�0�'�n�{�0�C�
�

2Q� WKH�EDVLV�RI� ����D�� WKH�VHOHFWLRQ�RI�>C@�DV�HSHQWKHVLV� LV�PRWLYDWHG�DQG��RQ�WKH�EDVLV�RI�
����E��WKH�VHOHFWLRQ�RI�>K@�LV�PRWLYDWHG�DV�ZHOO��7KH�TXHVWLRQ�WKDW�UHPDLQV�RSHQ�LV�KRZ�WKHVH�
YRZHOV�DUH�VHOHFWHG�LQ�WKH�GLIIHUHQW�VORWV�WKH\�DSSHDU�LQ�$&��

$Q�DOWHUQDWLYH�DSSURDFK�LV� WR�EDVH�WKH�VHOHFWLRQ�RQ�SKRQRORJLFDO�JURXQGV��8QGHU�WKLV�
YLHZ��HSHQWKHVLV� LV� ODQJXDJH�VSHFLILF�DQG� WKH�YRZHO�VHOHFWHG� LV� WKH� OHDVW�PDUNHG�VHJPHQW�
�XQGHUVSHFLILHG� LQ�FHUWDLQ�DFFRXQWV��RI�HDFK�V\VWHP��FI��� DPRQJ�RWKHUV��$UFKDQJHOL�������
3XOOH\EODQN�������/RPEDUGL������DQG��IRU�&DWDODQ��3DOPDGD��������5HJDUGLQJ�$&��>C@�FDQ�
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EH� VHOHFWHG� DV� HSHQWKHVLV� EHFDXVH� LW� LV� WKH� OHDVW�PDUNHG� YRZHO� RI� WKH� XQVWUHVVHG� V\VWHP��
LQVRIDU�DV�KLJK�YRZHOV�FRQWUDVW�LQ�SODFH�EHWZHHQ�WKHP�ZKLOH�WKH�ORZ�YRZHO�GRHV�QRW�KDYH�
DQ\� VSHFLILFDWLRQ� IRU� SODFH� EHFDXVH� LW� GRHV� QRW� FRQWUDVW� ZLWK� DQ\� RWKHU� ORZ� YRZHO� �VHH�
)LJXUH� ���� >C@� RQO\� GLVSOD\V� D� KHLJKW� IHDWXUH� �>C@�  � {/RZ}��� ZLWKRXW� VSHFLILFDWLRQV� IRU�
FRORXU�� DV� LV� WKH� XVXDO� FDVH� IRU� ORZ� YRZHOV� �FI�� $UFKDQJHOL� ������ 3XOOH\EODQN� ������
.LUFKQHU� ������ 5RVH�	�'HPXWK� ����� DQG�� IRU� &DWDODQ�� 3DOPDGD� ������:KHHOHU� �������
FRQWUDULZLVH�� >K@� DQG� >W@�GLVSOD\�KHLJKW� DQG�FRORXU� IHDWXUHV� �>K@� �{+LJK��&RURQDO}�� >W@� �
{+LJK��/DELDO}���2Q�WKHVH�EDVHV��ZH�FDQ�MXVWLI\�WKH�VHOHFWLRQ�RI�>C@�EXW�QRW�WKH�VLPXOWDQHRXV�
SUHVHQFH�RI�>K@�DV�HSHQWKHVLV����

�
)LJXUH����$&�XQVWUHVVHG�YRZHO�FRQWUDVWV�
�

� K�

&RURQDO�
�

C�
�/RZ���&RQWUDVW����������������������

+LJK��
��
�
��
�
��
�

�

��W�

/DELDO��&RQWUDVW���
�

��
$�SRWHQWLDO�VROXWLRQ�LV�WR�UHVRUW�WR�D�PL[HG�DSSURDFK�DQG�FODLP�²LQ�OLQH�ZLWK�ZRUN�E\�

5RVH�	�'HPXWK�������²�WKDW�ERWK�WKH�SHUFHSWXDO�FRPSRQHQW�RI�WKH�JUDPPDU��LQ�RUGHU�WR�
SLFN� >K@�� DQG� WKH�SKRQRORJLFDO�RQH� �LQ�RUGHU� WR�SLFN� >C@�� LQWHUYHQH� LQ� WKH�VHOHFWLRQ�RI� WKH�
LQVHUWHG�YRZHO��8QGHU�WKLV�DFFRXQW��WKH�SKRQHWLFDOO\�EDVHG�HSHQWKHVLV�HPHUJHV�DV�D�SKRQHWLF�
HIIHFW�DQG�LV�FRQVLGHUHG�WR�EH�IHDWXUHOHVV��,Q�$&��WKRXJK��HSHQWKHWLF�>K@�QRW�RQO\�LV�UHSRUWHG�
DV�EHLQJ�SKRQHWLFDOO\�OLNH�WKRVH�GHULYHG�IURP��K��EXW�LW�SKRQRORJLFDOO\�EHKDYHV�DV�DQ\�RWKHU�
LQSXW�YRZHO��)RU�H[DPSOH��$&��OLNH�DOO�RWKHU�&DWDODQ�GLDOHFWV��VKRZV�ZRUG�ILQDO�REVWUXHQW�
GHYRLFLQJ� �H�J�� GHVLJ� �FC\�"Fd<��� >FC�\�"Vd5@� µGHVLUH¶�� EXW� GHVLWMDU� >FC�\K�Fd<C"@� µWR� GHVLUH¶�� FDV�
�MC"\��� >MC"U@� µFDVH¶�� EXW� FDVRV� >MC"�\WU@� µFDVHV¶��� ,W� DOVR� VKRZV� FRGD� REVWUXHQW� YRLFH�
DVVLPLODWLRQ� WR� D� IROORZLQJ� FRQVRQDQW�� DQRWKHU� JHQHUDO� IDFW� RI� &DWDODQ� �H�J�� FRXV� Ep�
>MnY\��DG"@�� >MnYU��DG"@� µV�KH� FRRNV� ZHOO¶��� (SHQWKHWLF� >K@� EORFNV� UHJUHVVLYH� YRLFH�
DVVLPLODWLRQ�IURP�D�IROORZLQJ�FRQVRQDQW��DV�DQ\�RWKHU�YRZHO�GRHV��ZKLFK�VKRZV�WKDW�>K@�LV�
QRW�WUDQVSDUHQW��H�J��GHVLJ�ER�>FC�\���Vd5�K��Dn"@��>FC�\���Fd<�K��Dn"@�µQLFH�GHVLUH¶��DV�LQ�GHVLJ�LJXDO�
>FC�\���Vd5�K�IYC"N@�µVDPH�GHVLUH¶�����,Q�����ZH�WDNH�XS�WKH�LVVXH�RI�YRLFH�QHXWUDOLVDWLRQ�DJDLQ��
�
����$�SDUDOOHO�SURPLQHQFH�GULYHQ�DSSURDFK��
�
7KH� IXQFWLRQDO� DSSURDFK� WKDW� ZH� SURSRVH� KHUH� GHYHORSV� WKH� LGHD� WKDW� WKH� WZR� W\SHV� RI�
SURPLQHQFH�GULYHQ� HSHQWKHVLV� �L�H�� WKH� RQH� EHQHILWLQJ� >C@� DV� WKH� EHVW� SHDN� DQG� WKH� RQH�
EHQHILWLQJ�>K@�DV�WKH�EHVW�PDUJLQ��PD\�RYHUODS��DV�WKH\�GR�ZLWK�UHVSHFW�WR�YRZHO�UHGXFWLRQ��
3UHYLRXV� ZRUN� RQ� VRQRULW\� FRPELQHV� GLIIHUHQW� KHDGV�QRQ�KHDGV� RI� FRQVWLWXHQWV� ZLWK� WKH�
VRQRULW\�KLHUDUFK\��7\SLFDOO\��WKH\�UHIHU�WR�QXFOHXV�YV��RQVHWV��3ULQFH�	�6PROHQVN\�������
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DQG�WR�IRRW�KHDGV�YV��IRRW�QRQ�KHDGV��.HQVWRZLF]��������PRUH�UHFHQW�SURSRVDOV�IXUWKHU�UHIHU�
WR�KHDG�V\OODEOHV�RI�SURVRGLF�ZRUGV��L�H��WKH�V\OODEOHV�RQ�ZKLFK�VWUHVV�LV�UHDOLVHG��YV��QRQ�
KHDG�V\OODEOHV� �GH�/DF\��������������2XU�FODLP�LV� WKDW� WKH�RIIVLGH�SRVLWLRQ�RI�D�SURVRGLF�
ZRUG� LV�D�ZHDN�SRVLWLRQ� WRR��D� OHVV�SURPLQHQW�SRVLWLRQ�ZLWK�UHVSHFW� WR� WKH�SURVRGLF�ZRUG�
LWVHOI�� DQG� WKLV� DV\PPHWU\� MXVWLILHV� >C@�>K@� YRZHO�HSHQWKHVLV� VHOHFWLRQ� LQ� $&�� 7KDW� LV��
SURVRGLF�ZRUG�LQ�HOHPHQWV��3U:G�,QV��VWDQG�WR�SURVRGLF�ZRUG�RII�HOHPHQWV��3U:G�2IIV��LQ�
WKH�VDPH�UHODWLRQ�DV�QXFOHXV���IRRW�KHDG���KHDG�V\OODEOH�VWDQG�WR�RQVHW���IRRW�QRQ�KHDG���QRQ�
KHDG�V\OODEOH��$�SUHFHGHQW�RI�VXFK�YLHZ�LV�IRXQG�LQ�GH�/DF\¶V����������������ZRUN��ZKHUH�
KH�DQDO\VHV�WKH�GLIIHUHQFH�LQ�WKH�HSHQWKHWLF�YRZHO�TXDOLW\�RI�WKH�3HUXYLDQ�ODQJXDJH�6KLSLER�
DFFRUGLQJ�WR� WKH�IRRW�SRVLWLRQ�LQ�ZKLFK�LW�RFFXUV���2Q�FRQVRQDQW�HSHQWKHVLV�PRWLYDWHG�E\�
SURPLQHQFH��VHH�8IIPDQQ��������

6KLSLER� KDV� WKH� VXUIDFH� YRZHOV� >Ó�� K��7��C@��$Q� HSHQWKHWLF� YRZHO� LV� LQVHUWHG� WR� DYRLG�
FRGDV�� EXW� >C@� LV� LQVHUWHG� LQ� RGG�QXPEHUHG� V\OODEOHV� ����D� ZKLOH� >K@� DSSHDUV� LQ� HYHQ�
QXPEHUHG�V\OODEOHV�����E���
�
����� D�� �MCTKD�MÓ�� >MCTKDCMÓ@� µZHQW�DJDLQ¶�
� E�� �L7P7�TKD�MÓ�� >L7P7TKDKMÓ@� µFRPPDQGHG�DJDLQ¶�
�
'H�/DF\� GHULYHV� WKLV� YDULDWLRQ� IURP� WKH� IDFW� WKDW�PRVW� VRQRURXV� YRZHOV� DUH� SUHIHUUHG� LQ�
IRRW�KHDG�SRVLWLRQ��RU�VWURQJ�V\OODEOH�RI�D�IRRW���ZKLOH�ORZ�VRQRULW\�YRZHOV�DUH�SUHIHUUHG�LQ�
QRQ�KHDGV� �RU� ZHDN� V\OODEOHV� LQ� D� IRRW��� H�J�� >�MC"TK��DC�MÓ�@� EXW� >�L7"P7��T��DK�MÓ@���� 7KH�
SUHGLFWLRQ� PDGH� E\� GH� /DF\¶V� DQDO\VLV� LV� WKDW� LQ� ODQJXDJHV� ZKHUH� WKH� TXDOLW\� RI� WKH�
HSHQWKHWLF�YRZHO�GLIIHUV�GHSHQGLQJ�RQ�WKH�SRVLWLRQ��WKH�PRUH�VRQRURXV�YRZHO�ZLOO�DSSHDU�LQ�
D�SURVRGLFDOO\�VWURQJHU�SRVLWLRQ��,Q�RXU�YLHZ��WKH�$&�GDWD��ZKLFK�DUH�QRW�VHQVLWLYH�WR�IHHW�
ZLWK�UHVSHFW�WR�HSHQWKHVLV��DGG�WR�GH�/DF\¶V�SDWWHUQ�E\�H[KLELWLQJ�LQVHUWLRQ�RI�>C@�ZLWKLQ�WKH�
SURVRGLF�ZRUG�DQG�LQVHUWLRQ�RI�>K@�RII�WKH�SURVRGLF�ZRUG��$ORQJ�WKH�VDPH�OLQHV��QRQ�KHDG�
SRVLWLRQV�VKRZ�D�SDUDOOHO�GLVWLQFWLRQ�ZLWKLQ�WKH�SURVRGLF�ZRUG��EHLQJ�ZRUG�LQLWLDO�SRVLWLRQ�
PRUH�SURPLQHQW�� VWURQJHU� WKDQ�ZRUG�LQWHUQDO� DQG�ZRUG�ILQDO�SRVLWLRQ� �RQ�ZHDN� VWUXFWXUDO�
SRVLWLRQV�ZLWKLQ�WKH�SURVRGLF�ZRUG��VHH�+DJVWURP�������.LSDUVN\�������RQ�WKH�SURPLQHQFH�
RI�ZRUG�LQLWLDO�SRVLWLRQ��VHH�%\UG�������%HFNPDQ��������+HQFH��WKH�SUHGLFWLRQ�QRZ�LV�WKDW��
LI� WKH� GLIIHUHQFH� LQ� YRZHO� VHOHFWLRQ� RFFXUV�ZLWKLQ� WKH� SURVRGLF�ZRUG� �DQG� LW� LV� QRW� IRRW�
RULHQWHG���WKH�PRVW�SURPLQHQW�YRZHO�ZLOO�EH�WKDW�RFFXUULQJ�LQ�LQLWLDO�SRVLWLRQ��7KH�IDFWV�RI�
ZHVWHUQ�&DWDODQ�WKDW�ZH�DQDO\VH�LQ������ZLOO�FRQILUP�WKLV�DUJXPHQW�WRR�������LOOXVWUDWHV�WKH�
SURPLQHQFH�RI�GLIIHUHQW�SURVRGLF�HOHPHQWV������F�G�FRUUHVSRQG�WR�WKH�H[WHQVLRQ�ZH�SURSRVH�
WR�KDQGOH�WKH�GDWD�XQGHU�GLVFXVVLRQ��

�
����� � ��3URPLQHQW� ±�3URPLQHQW�
� D�� )RRW�+HDG� )RRW�1RQ�+HDG� �.HQVWRZLF]�������
� E��� )RRW�6WURQJσ��+G)W�� )RRW�:HDNσ��1RQ�+G)W�� �GH�/DF\�������������
� F��� 3U:G�,QV��1RQ�+G3:,QV�� 3U:G�2IIV��1RQ�+G3:2IIV��
� G��� 3U:G�,QLWLDO��1RQ�+G3:,Q�� 3U:G�,QWHUQDO�)LQDO��1RQ�+G3:1RQ�,Q��

�
$V� VDLG�� YRZHOV� RI� KLJK� VRQRULW\� DUH� EHWWHU� VXLWHG� WR� SRVLWLRQV� RI� KLJK� SURPLQHQFH�

�3U:G�,QV�3HDNV���ZKLOH�ORZ�VRQRULW\�YRZHOV�DUH�EHWWHU�VXLWHG�WR�ORZ�SURPLQHQFH�SRVLWLRQV�
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�3U:G�2IIV�0DUJLQV���7KH�FRQVWUDLQWV� LQ� ����� DQG� WKHLU�RUGHU� LQ� WKH�KLHUDUFK\�PLUURU� WKH�
KDUPRQLF�VFDOHV�SUHVHQWHG�LQ���������

�
����� 3RVLWLRQDO�SURPLQHQFH�FRQVWUDLQW�KLHUDUFKLHV�
� D�� 3HDN�KLHUDUFK\��3�9���3���ª�3�K�W�ª�3�G�Q�ª�3�'�n�ª�3�C�
� E�� 0DUJLQ�KLHUDUFK\�IRU�121�+'�9��121�+'�C�ª�121�+'�'�n�ª�121�+'�G�Q�ª�

121�+'�K�W�ª�121�+'���
�

7KH�TXDOLW\�RI�WKH�YRZHO�VHOHFWHG�LQ�HDFK�SRVLWLRQ�GHSHQGV�RQ�WKH�LQWHUDFWLRQ�EHWZHHQ�
WKH� KLHUDUFKLHV� LQ� ������ 8QGHU� WKH� VLPSOHVW� LQWHUDFWLRQ� �L�H�� DEVROXWH� GRPLQDQFH� RI� RQH�
KLHUDUFK\� RYHU� WKH� RWKHU��� WKH� OHDVW� PDUNHG� VHJPHQW� LV� VHOHFWHG�� LI� WKH� 3�9� KLHUDUFK\�
GRPLQDWHV� WKH� 121�+'�9� KLHUDUFK\�� DV� LQ� ����D�� WKH� RSWLPDO� HSHQWKHWLF� VHJPHQW� LV� WKH�
PRVW� SHUFHSWLEOH� DYDLODEOH� YRZHO�� LI� WKH� 121�+'�9� KLHUDUFK\� GRPLQDWHV� WKH� 3�9�
KLHUDUFK\��DV�LQ�����E��WKH�RSWLPDO�HSHQWKHWLF�YRZHO�LV�WKH�OHDVW�SHUFHSWLEOH�DYDLODEOH�YRZHO��
�)RU�WKH�VHOHFWLRQ�RI�QRQ�FRUQHU�YRZHOV��VHH��������

�
����� ,QWHUDFWLRQV�EHWZHHQ�3�9�DQG�121�+'�9�
� D�� 3�9�ª�121�+'�9� �7KH�EHVW�DYDLODEOH�SHDN�LV�VHOHFWHG�
� E�� 121�+'�9�ª�3�9� �7KH�EHVW�DYDLODEOH�PDUJLQ�LV�VHOHFWHG�
�

,Q�WKH�FDVH�RI�$&��LQ�RUGHU�WR�VHOHFW�>C@�DV�HSHQWKHVLV�WKH�3�9�KLHUDUFK\�PXVW�GRPLQDWH�
121�+'3:,QV�9��ZKLFK�HVSHFLDOO\�SHQDOLVHV�ZHDN�YRZHOV�DV�QXFOHL�LQ�ZHDN�SURVRGLF�ZRUG�
SRVLWLRQV��7KH�UHVXOWLQJ�KLHUDUFK\�LV�WKH�RQH�SUHVHQWHG�LQ�������&RQWUDULZLVH��DFURVV�ZRUGV��
L�H��RII�WKH�SURVRGLF�ZRUG��WKH�OHDVW�VRQRURXV�YRZHO�LV�SUHIHUUHG��,Q�WKLV�FDVH��LW�LV�VXIILFLHQW�
WKDW� WKH� FRQVWUDLQWV� WKDW� HYDOXDWH� WKH� SUHVHQFH� RI� YRZHOV� LQ� ZHDN� SURVRGLF�ZRUG�RII�
SRVLWLRQV��121�+'3:2IIV�9��GRPLQDWH�WKH�3�9�KLHUDUFK\��DV�VKRZQ�LQ��������

�
����� 3��� ª� 3�K�W� ª� 3�G�Q� ª� 3�'�n� ª� 3�C� ª� 121�+'3:,QV�C� ª� 121�+'3:,QV�'�n� ª�

121�+'3:,QV�G�Q�ª�121�+'3:,QV�K�W�ª�121�+'3:,QV���
����� 121�+'3:2IIV�C� ª� 121�+'3:2IIV�'�n� ª� 121�+'3:2IIV�G�Q� ª� 121�+'3:2IIV�K�W� ª�

121�+'3:2IIV���ª�3���ª�3�K�W�ª�3�G�Q�ª�3�'�n�ª�3�C��
�
6LQFH�XQVWUHVVHG�PLG�YRZHOV�DQG�>�@�DUH�H[FOXGHG�LQ�$&�IRU�RWKHU�UHDVRQV��WKHVH�WZR�

KLHUDUFKLHV�FDQ�EH�VLPSOLILHG�DV�e121�+'3:2IIV�D�ª�121�+'3:2IIV�K�W�ª�3�K�W�ª�3�C�ª�
121�+'3:,QV�C�ª�121�+'3:,QV�K�Wf����$FFRUGLQJ� WR� WKLV� UDQNLQJ��ZRUG�HSHQWKHVLV�SLFNV�
WKH�PRVW�VRQRURXV�YRZHO��>C@���HYHQ�WKRXJK�LW�LV�DVVRFLDWHG�WR�DQ�XQVWUHVVHG�SRVLWLRQ�����D��
7KH�SRVVLELOLW\�RI�VHOHFWLQJ�>K@�LV�H[FOXGHG�E\�3�K�W��ZKLFK�SHQDOLVHV�ORZ�VRQRULW\�YRZHOV�
DV� QXFOHL� ����E�� 121�+'3:2IIV�9� FRQVWUDLQWV� DUH� LUUHOHYDQW� LQ� WKLV� FRQWH[W�� �8QOLNH�
HSHQWKHWLF�YRZHOV��LQSXW�YRZHOV�ZRXOG�QRW�EH�DIIHFWHG�E\�3�9�UHTXLUHPHQWV�EHFDXVH�WKH\�
DUH�SURWHFWHG�E\�KLJKHU�UDQNHG�IDLWKIXOQHVV�,'(17�FRQVWUDLQWV��)RU�WKH�VDNH�RI�EUHYLW\��ZH�
LJQRUH� WKLV� LVVXH� KHUH� DV� ZHOO� DV� WKH� IDFW� WKDW� HSHQWKHWLF� URXQG� YRZHOV� DUH� EDQQHG� E\�
>/DELDO@��FI��QRWH������

�



� ��

�����
�

�XG"PV4��µEHOO\¶� 121�
+'3:2IIV��9�

3�K�W� 3�C� 121�
+'3:,QV�C�

121�
+'3:,QV�K�W�

� )D��XG"P�V4C� � � � � �
� � E��XG"P�V4K� � �� � � �

�
$FURVV� ZRUGV�� WKH� FKRLFH� RI� >C@� DV� QXFOHXV� LV� SHQDOLVHG� E\� WKH� KLJK�UDQNHG� 121�

+'3:2IIV�D�FRQVWUDLQW�����D��7KH�YRZHO�>K@��ZKLFK�LV�D�ZRUVH�QXFOHXV� LQ�DEVROXWH�WHUPV�� LV�
SUHIHUUHG�KHUH�EHFDXVH�LW�LV�PRUH�SURQH�WR�RFFXU�LQ�ZHDN�SRVLWLRQV�����E���,Q�WKLV�FRQWH[W��
WKH�LUUHOHYDQW�FRQVWUDLQWV�DUH�WKRVH�RI�WKH�121�+'3:,QV�9�IDPLO\���

�
�����
�

�VQ"V�VCRC"F���
µDOO��6*��FRYHUHG¶�

121�
+'3:2IIV�C�

121�
+'3:2IIV�K�W�

3�K�W� 3�C� 121�
+'3:,QV��9�

� � D��VQ��VC�VC�RC"V� �� � � � �
� )E��VQ��VK�VC�RC"V� � � � � �

�
7KLV� DSSURDFK� SUHVHQWV� VRPH� FOHDU� DGYDQWDJHV�� )LUVW� RI� DOO�� SDUDOOHOLVP� FDQ� EH�

PDLQWDLQHG��6HFRQG��VLQFH�WKH�VHOHFWLRQ�RI�WKH�YRZHOV�LV�LQIHUUHG�IURP�D�VLQJOH�UDQNLQJ�RI�
FRQVWUDLQWV�� WKHUH� LV� QR� QHHG� WR� DSSHDO� WR� XQGHUVSHFLILFDWLRQ� RU� SKRQRORJLFDO� �ODQJXDJH�
VSHFLILF��PDUNHGQHVV��7KLUG�� LW� LV�SUHGLFWHG�WKDW�VWURQJ�DQG�ZHDN�SRVLWLRQV�SODFH�GLIIHUHQW�
FRQGLWLRQV�RQ�YRZHO�TXDOLW\��ZKHWKHU�LQ�QHXWUDOLVDWLRQ�RU�HSHQWKHVLV�VHOHFWLRQ��DV�WKH�IDFWV�
RI�ZHVWHUQ�&DWDODQ�ZLOO�QH[W�FRUURERUDWH���
�
����)XUWKHU�HYLGHQFH�IRU�WKH�SDUDOOHO�SURPLQHQFH�GULYHQ�DSSURDFK�
�
:HVWHUQ� &DWDODQ� VKRZV� DQRWKHU� LQWHUHVWLQJ� FDVH� RI� GLIIHUHQFHV� LQ� WKH� VHOHFWLRQ� RI� WKH�
HSHQWKHWLF�YRZHO��ZKLFK�LV�IXUWKHU�UHODWHG�WR�VLJQLILFDQW�UHVWULFWLRQV�RQ�WKH�FRQWUDVW�EHWZHHQ�
�C�� DQG� �G�� LQ� XQVWUHVVHG� V\OODEOHV�� ,Q� WKLV� VHFWLRQ� ZH� H[DPLQH� WKLV� FDVH� LQ� WKH� OLJKW� RI�
SURPLQHQFH�� EXW� ILUVW� ZH� ZLOO� EULHIO\� UHYLHZ� WKH� IDFWV� RI� FHQWUDO� &DWDODQ�� ZLWK� D� VLQJOH�
HSHQWKHWLF�YRZHO��WR�IRUHVHH�WKH�RYHUDOO�LPSOLFDWLRQV�RI�RXU�SURSRVDO���

$V�VDLG�LQ�����FHQWUDO�&DWDODQ�KDV�WKH�WKUHH�YRZHO�VWUHVVOHVV�V\VWHP�>K@��>W@�DQG�>�@��,W�
WKXV�IROORZV�WKH�SURPLQHQFH�UHGXFWLRQ�SDWWHUQ�DFFRUGLQJ�WR�ZKLFK�OHVV�VRQRURXV�YRZHOV�DUH�
ZHOO� VXLWHG� WR� XQVWUHVVVHG� SRVLWLRQV� �FI��:KHHOHU� ������ ������� IRU� &DWDODQ��ZKR� IROORZV�
&URVVZKLWH� ������� &HQWUDO� &DWDODQ� GRHV� QRW� KDYH� HSHQWKHVLV� DFURVV� ZRUGV�� EXW� LW� GRHV�
ZLWKLQ�ZRUGV� IRU� WKH� VDPH� V\OODELF� UHDVRQV� DSSHDOHG� WR� LQ������ IRU�$&�� ,Q� WKLV� FDVH�� WKH�
GRPDLQ�RI�HSHQWKHVLV�LV�MXVW�WKH�SURVRGLF�ZRUG�DQG�WKH�VHOHFWHG�YRZHO�LV�DOZD\V�>�@��������
�
����� HVSLQD� �UR�"P�C�� >�U�R�"�PC@� µVSLQH¶�
� HVSDJXHWLV� �URCI'"VK�\�� >�U�RC�¢'"�VKU@� µVSDJKHWWL¶�
� 6QRRS\� �UPW"RK�� >�\�PW"�RK@� µ6QRRS\¶�
� VRIUH� �UQ"H4�� >UQ"�H4�@� µVXOSKXU¶�
� YHQWUH� �DG"PV4��� >DG"P�V4�@� µEHOO\¶�
� YHQWUHV� �DG"PV4�\�� >DG"P�V4�U@� µEHOOLHV¶�



� ��

� FRQHL[HUp� �MWP'"5�4G"�� >MW�P��5��4G"@� µ,�ZLOO�NQRZ¶�
�

$V�UHJDUGV�YRZHO�VHOHFWLRQ�IRU�HSHQWKHVLV��FHQWUDO�&DWDODQ�UHVRUWV�WR�WKH�VDPH�VWUDWHJ\�
DV� $&�� LW� SLFNV� WKH� OHDVW� VRQRURXV�� OHDVW� SHUFHSWLEOH� VHJPHQW� IRU� WKH� ZHDNHVW� SRVLWLRQ��
+RZHYHU��ZKLOH�$&�GLVWLQJXLVKHV�EHWZHHQ�WKH�ZHDN�SURVRGLF�ZRUG�RII�HSHQWKHWLF�VLWH�DQG�
WKH� VWURQJ� SURVRGLF�ZRUG�LQ� HSHQWKHWLF� VLWH�� WKH� RQO\� UHOHYDQW� ZHDN� SRVLWLRQ� IRU� FHQWUDO�
&DWDODQ� LV� WKH�HSHQWKHWLF� VLWH��ZKHUH� WKH� OHDVW� VRQRURXV�YRZHO�RI� LWV�XQVWUHVVHG�V\VWHP�LV�
VHOHFWHG�DV�HSHQWKHVLV��L�H��>�@���$V�VDLG�LQ�������WKH�RSWLPDO�HSHQWKHVLV�LV�VHOHFWHG�ZKHQ�WKH�
121�+'�9� KLHUDUFK\� GRPLQDWHV� WKH� 3�9� KLHUDUFK\�� 7KH� GLIIHUHQFH� RI� FHQWUDO� &DWDODQ�
ZLWK� UHVSHFW� WR� $&� LV� WKDW� LQ� WKH� IRUPHU� WKHUH� LV� QR� HYLGHQFH� WR� VSOLW� WKH� 121�+'�9�
KLHUDUFK\� LQ� FRQVWUDLQWV� UHODWLYLVHG� WR� PRUH� VSHFLILF� SRVLWLRQV�� 7KH� UDQNLQJ� LQ� ����� LV�
VXIILFLHQW�WR�DFFRXQW�IRU�WKH�IDFWV�RI�FHQWUDO�&DWDODQ��

�
����� 121�+'�D�ª�121�+'�'�n�ª�121�+'�G�Q�ª�121�+'�K�W�ª�121�+'���ª�3���ª�

3�K�W�ª�3�G�Q�ª�3�'�n�ª�3�C�
�
6LQFH�LQ�FHQWUDO�&DWDODQ�PLG�DQG�ORZ�YRZHOV�DUH�H[FOXGHG�IURP�VWUHVVOHVV�SRVLWLRQV�IRU�

RWKHU�UHDVRQV��WKH�UDQNLQJ�LQ������FDQ�EH�VLPSOLILHG�DV�e121�+'�K�W�ª�121�+'���ª�3���ª�
3�K�Wf��7KH�UDQNLQJ�RI�121�+'�K�W�DERYH�121�+'���SUHYHQWV�KLJK�YRZHOV�IURP�EHLQJ�
VHOHFWHG�DV�HSHQWKHVLV�����E��UHVXOWLQJ�LQ�WKH�V\VWHPDWLF�DGGLWLRQ�RI�WKH�ZHDNHVW�YRZHO��L�H��
>�@�����D���

�
�����
�

�DG"PV4��µEHOO\¶� 121�+'�K�W� 121�+'��� 3��� 3�K�W�

� )D��DG"P�V4�� � � � �
� � E��DG"P�V4K� �� � � �
�

,Q�FRPSDULVRQ�ZLWK�WKH�SUHYLRXV�GLDOHFWV��WKH�QRWDEOH�FKDUDFWHULVWLF�RI�YRZHO�UHGXFWLRQ�
LQ�ZHVWHUQ�&DWDODQ�LV�WKDW�LW�GLVSOD\V�D�ILYH�YRZHO�VWUHVVOHVV�V\VWHP��WKH�WKUHH�FRUQHU�YRZHOV�
>K@��>W@�DQG�>C@�SOXV�WKH�KDOI�FORVH�PLG�YRZHOV�>G@�DQG�>Q@��)XQFWLRQDO�DSSURDFKHV�DQDO\VH�
WKLV� ILYH�YRZHO� SDWWHUQ� DV� DQRWKHU� LQVWDQFH� RI� FRQWUDVW�HQKDQFLQJ� UHGXFWLRQ� �FI��:KHHOHU�
�������������IRU�&DWDODQ��XSRQ�&URVVZKLWH��������$FFRUGLQJ�WR�WKLV�YLHZ��VRPH�QRQ�FRUQHU�
YRZHOV�DUH�EDQQHG�LQ�XQVWUHVVHG�SRVLWLRQ�WR�NHHS�PD[LPDO�GLVWLQFW�FRQWUDVWV�ZLWKRXW�ORVLQJ�
WRR�PDQ\� LQSXW�GLIIHUHQFHV��)DLWKIXOQHVV� ,'(17� FRQVWUDLQWV� UHIHUULQJ� WR�KHLJKW�DQG�FRORXU�
SURWHFW� WKH� FRUQHU� YRZHOV� DV� ZHOO� DV� KDOI�FORVH� PLG� YRZHOV�� 7KH� IRUPHU� DUH� SUHVHUYHG�
EHFDXVH� WKH\� DUH� PD[LPDOO\� GLVWLQFWLYH�� 7KH� ODWWHU�� ZKLFK� FRPSHWH� LQ� DUWLFXODWLRQ� DQG�
SHUFHSWLRQ� ZLWK� KDOI�RSHQ� PLG� YRZHOV�� DUH� UHWDLQHG� EHFDXVH� RI� WKH� SUHIHUHQFH� IRU� ORZ�
VRQRULW\�VHJPHQWV�LQ�XQVWUHVVHG�SRVLWLRQ���

,Q� ZHVWHUQ� &DWDODQ�� WKH� GRPDLQ� RI� HSHQWKHVLV� LV� WKH� SURVRGLF� ZRUG�� OLNH� LQ� FHQWUDO�
&DWDODQ��EXW�>C@�LV�VHOHFWHG�LQ�LQLWLDO�SRVLWLRQ�²IRU�VRPH�VSHDNHUV��LQ�YDULDWLRQ�ZLWK�>G@²�
����D��ZKLOH�>G@�LV�VHOHFWHG�LQ�LQWHUQDO�DQG�ILQDO�SRVLWLRQ�²ZLWKRXW�DQ\�YDULDWLRQ²�����E����
7KH�H[DPSOHV�EHORZ�DUH�IURP�9DOHQFLDQ�&DWDODQ��

�



� ��

����� D�� HVSLQD� �UR�"P�C�� >CU�R�"�PC@a>GU�R�"�PC@� µVSLQH¶�
� � HVSDJXHWLV� �URCIG"VK�\�� >CU�RC�¢G"�VKU@a>GU�RC�¢G"�VKU@�µVSDJKHWWL¶�
� � 6QRRS\� �UPW"RK�� >C\�PW"�RK@a>G\�PW"�RK@� µ6QRRS\¶�
� E�� VRIUH�� �UQ"H4�� >UQ"�H4G@� µVXOSKXU¶�
� � YHQWUH� �XG"PV4��� >XG"P�V4G@� µEHOO\¶�
� � YHQWUHV� �XG"PV4�\�� >XG"P�V4GU@� µEHOOLHV¶�
� � FRQHL[HUp� �MQPG"5�4G"�� >MQ�PGL�5G�4G"@� µ,�ZLOO�NQRZ¶�
�

7KH�GLIIHUHQFH�LQ�YRZHO�VHOHFWLRQ�IRU�LQLWLDO�HSHQWKHVLV�LV�UHODWHG�WR�D�EURDGHU�ORZHULQJ�
SKHQRPHQRQ� WKDW� DOPRVW� V\VWHPDWLFDOO\� FKDQJHV� �G�� LQWR� >C@� LQ� ZRUG�LQLWLDO� XQVWUHVVHG�
FORVHG� V\OODEOHV� LQ� ZHVWHUQ� &DWDODQ� ����D�� 0RUHRYHU�� RWKHU� ZRUGV� ZLWK� LQLWLDO� RQVHWOHVV�
FORVHG�V\OODEOHV� WKDW�GR�QRW�VKRZ�PRUSKRORJLFDO�DOWHUQDWLRQV�ZLWK�FRUUHVSRQGLQJ�VWUHVVHG�
V\OODEOHV�DOVR�VKRZ�SUHGRPLQDQWO\� >C@��DQG�QRW� >G@�� LQ� WKLV�SRVLWLRQ� ����E��2YHUDOO��ZRUG�
LQLWLDOO\�� LQ� VWUHVVOHVV� FORVHG� V\OODEOHV� WKH� >C@�>G@� FRQWUDVW� LV� XVXDOO\� ORVW� LQ� IDYRXU� RI� >C@�
�ZKLFK�LV�PRUH�VRQRURXV�WKDQ�>G@���
�
����� D�� HPSUDU�� >CO�R4C"4@a>GO�R4C"4@� µWR�XVH¶� ��FI��HPSUHV�>G"O�R4GU@�µ\RX�XVH¶��
� � HQWUDU�� >CP�V4C"4@a>GP�V4C"4@� µWR�FRPH�LQ¶� ��FI��HQWUHV�>G"P�V4GU@�µ\RX�FRPH�LQ¶��
� E�� HPEXW� >CO�DW"V@a>GO�DW"V@� µIXQQHO¶�
� � HL[DP� >CL�5C"O@a>GL�5C"O@� µVZDUP¶�
�

5HPDUNDEO\�� WKLV� ORZHULQJ�SKHQRPHQRQ�RFFXUV� LQ� WKH�YDULHW\�RI�&DWDODQ� WKDW� IXUWKHU�
VKRZV�V\VWHPDWLF�UDLVLQJ�RI��C��WR�>G@�ZRUG�ILQDOO\�LQ�XQVWUHVVHG�FORVHG�V\OODEOHV��DV�VKRZQ�
E\�WKH�DOWHUQDWLRQV�LQ���������+HQFH��LQ�WKLV�SRVLWLRQ�WKH�>C@�>G@�FRQWUDVW�LV�ORVW�LQ�IDYRXU�RI�
>G@��ZKLFK�LV�OHVV�VRQRURXV�WKDQ�>C@���
�
����� D�� FDVD� >MC"\C@� FDVHV� >MC"\GU@� µKRXVH��KRXVHV¶�
� � �ZKHUH�>C@�>G@�DUH�LQVWDQFHV�RI�WKH��C��IHPLQLQH�PDUNHU�� �
� E�� FDQWD�� >MC"PVC@� FDQWHV� >MC"PVGU@� FDQWHQ� >MC"PVGP@� µ�V�KH�\RX�WKH\�VLQJ¶�
� � �ZKHUH�>C@�>G@�DUH�LQVWDQFHV�RI�WKH��C��YHUEDO�HQGLQJ��
�

2XU� YLHZ� LV� WKDW� WKH� SURPLQHQFH�GULYHQ� DSSURDFK� ZH� KDYH� SXW� IRUWK� FDQ�
VWUDLJKWIRUZDUGO\�H[SODLQ�YRZHO�VHOHFWLRQ�IRU�HSHQWKHVLV�LQ�ZHVWHUQ�&DWDODQ�DV�ZHOO�DV�WKH�
UHODWHG�ORZHULQJ�DQG�UDLVLQJ�HIIHFWV��$V�IRU�HSHQWKHVLV��>C@�LV�XVXDOO\�FKRVHQ�ZRUG�LQLWLDOO\��
L�H�� LQ� D� UHODWLYHO\� VWURQJ�SURVRGLF�SRVLWLRQ��ZKHUH� WKH�PRVW� VRQRURXV�YRZHO� LV� IDYRXUHG��
ZKLOH� >G@� LV� FKRVHQ� LQ� LQWHUQDO� DQG� ZRUG�ILQDO� SRVLWLRQ�� L�H�� LQ� ZHDN� SURVRGLF� SRVLWLRQV��
ZKHUH�OHVV�VRQRURXV�YRZHOV�DUH�IDYRXUHG�LQVWHDG����7KH�IRUPHU�VLWXDWLRQ�LV�VLPLODU�WR�WKDW�
HQFRXQWHUHG�LQ�$&�ZLWK�UHVSHFW�WR�ZRUG�>C@�HSHQWKHVLV��ZLWK�WKH�SURYLVR�WKDW�QRZ�WKH�PRVW�
SHUFHSWLEOH�PDUJLQDO�SRVLWLRQ�GRHV�QRW�LQFOXGH�DOO�SURVRGLF�ZRUG�LQ�VLWHV��EXW�RQO\�WKRVH�LQ�
WKH�PRVW�SURPLQHQW�XQVWUHVVHG�SRVLWLRQ��L�H��ZRUG�LQLWLDOO\��+HQFH��WKH�121�+'�9�IDPLO\�
LV� UHODWLYLVHG� ZLWK� UHVSHFW� WR� WKLV� SURVRGLF� SRVLWLRQ�� 121�+'3:,Q�LWLDO��9�� DQG� WKH� 3�9�



� ��

IDPLO\�GRPLQDWHV�121�+'3:,Q�9�������MXVW�DV�3�9�GRPLQDWHV�121�+'3:,QV�9�LQ�$&��FI��
�������:LWK�WKLV�UDQNLQJ��LQ�ZRUG�LQLWLDO�SRVLWLRQ�>C@�LV�VHOHFWHG�DV�HSHQWKHVLV�EHFDXVH�LW�LV�
WKH�VHJPHQW�WKDW�PLQLPDOO\�YLRODWHV�WKH�FRQVWUDLQWV�RI�WKH�3�9�IDPLO\���������

�
����� 3���ª�3�K�W�ª�3�G�Q�ª�3�'�n�ª�3�C�ª�121�+'3:,Q�C�ª�121�+'3:,Q�'�n�ª�121�

+'3:,Q�G�Q�ª�121�+'3:,Q�K�W�ª�121�+'3:,Q���
�
�����
�

�UR�"P�C��
µVSLQH¶�

3�K�W� 3�G�Q� 3�C� 121�
+'3:,Q�C�

121�
+'3:,Q�G�Q�

� )D��CU�R�"�PC� � � � � �
� � E��GU�R�"�PC� � �� � � �
� � F��KU�R�"�PC� �� � � � �

�
,Q� DGGLWLRQ� WR� WKDW�� VRPH�RI� WKH� FRQVWUDLQWV� WKDW� SHQDOLVH� WKH�RFFXUUHQFH�RI� VRQRURXV�

VHJPHQWV�LQ�WKH�ZHDNHVW�SRVLWLRQ�ZLWKLQ�WKH�ZRUG��L�H��WKH�121�+'3:1RQ�,Q�LWLDO��9�IDPLO\�RI�
FRQVWUDLQWV�� DUH� UDQNHG� KLJKHU� LQ� WKH� KLHUDUFK\� WR� IDYRXU� WKH� VHOHFWLRQ� RI� OHVV� VRQRURXV�
YRZHOV�DV�HSHQWKHVLV��,Q�SDUWLFXODU��3�G�Q�PXVW�EH�GRPLQDWHG�E\�121�+'3:1RQ�,Q�C�������
:KHQ�DQ�HSHQWKHWLF�YRZHO�LV�DGGHG�LQ�D�ZRUG�SRVLWLRQ�WKDW�LV�QRW�LQLWLDO��121�+'3:1RQ�,Q�C�
GLVFDUGV� WKH� FDQGLGDWH� ZLWK� >C@� ����D�� LQ� IDYRXU� RI� WKH� RQH� ZLWK� >G@�� ZKLFK� YLRODWHV� WKH�
ORZHU�UDQNHG�FRQVWUDLQW�3�G�Q�����E����$V�LQ�����F��WKH�FDQGLGDWH�ZLWK�>K@�LV�HOLPLQDWHG�E\�
WKH�KLJKO\�UDQNHG�FRQVWUDLQW�3�K�W�����F��

�
����� 3���ª�3�K�W�ª�121�+'3:1RQ�,Q�C�ª�3�G�Q�ª�3�'�n�ª�3�C�ª�121�+'3:1RQ�,Q�'�n�ª�

121�+'3:1RQ�,Q�G�Q�ª�121�+'3:1RQ�,Q�K�W�ª�121�+'3:1RQ�,Q���
�

�����
�

�XG"PV4��µEHOO\¶� 3�K�W� 121�
+'3:1RQ�,Q�C�

3�G�Q� 3�C� 121�
+'3:1RQ�,Q�G�Q�

� � D��XG"P�V4C� � �� � � �
� )E��XG"P�V4G� � � � � �
� � F��XG"P�V4K� �� � � � �

�
$ORQJ� WKH�VDPH� OLQHV�� LQ�VWUHVVOHVV� OH[LFDO�SRVLWLRQV� WKH�HIIHFWV�RI�FRQWUDVW�HQKDQFLQJ�

UHGXFWLRQ�RYHUODS�ZLWK� WKRVH�RI�SURPLQHQFH�GULYHQ�UHGXFWLRQ��,Q� WKLV�FDVH��ZRUG�LQLWLDOO\��
L�H��LQ�D�VWURQJ�SURVRGLF�SRVLWLRQ��>C@�LV�PRUH�SURQH�WR�RFFXU�LQ�FORVHG�V\OODEOHV��H�J��HPSUDU�
>CO�R4C"4@�µWR�XVH¶���ZKLOH�ZRUG�ILQDOO\��L�H��LQ�D�ZHDN�SURVRGLF�SRVLWLRQ��>G@�LV�PRUH�SURQH�
WR�RFFXU�LQ�FORVHG�V\OODEOHV��H�J��FDVHV�>MC"�\GU@�µKRXVHV¶���,Q�ERWK�FDVHV��WKH�>C@�>G@�FRQWUDVW�
LV� ORVW� LQ� WKH� ZRUVW� FRQWH[W�� L�H�� XQVWUHVVHG� FORVHG� V\OODEOHV�� WR� LPSURYH� GLVWLQFWLYHQHVV��
PLQLPDO�DFRXVWLF�DPELJXLW\�DPRQJ�YRZHOV��
�
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��/HYHOV��YRZHO�VHOHFWLRQ�DQG�YRLFH�QHXWUDOLVDWLRQ�
�
����$�VHULDO�DSSURDFK�WR�YRZHO�VHOHFWLRQ�DQG�WKH�FDVH�RI�YRLFH�QHXWUDOLVDWLRQ�

�
$Q�DOWHUQDWLYH�WR�WKH�SUHVHQW�DSSURDFK�DV�UHJDUGV�YRZHO�HSHQWKHVLV�VHOHFWLRQ�WKDW�UHTXLUHV�
VSHFLDO�DWWHQWLRQ�LV�RQH�EDVHG�RQ�VWUDWDO�27��8QGHU�WKH�YLHZ�WKDW�VRPH�FRQVWUDLQWV�FDQ�EH�
UHUDQNHG�DW�GLIIHUHQW� VWUDWD�� WKH�$&�GDWD�FDQ�EH�DQDO\VHG�DV� VKRZLQJ� WKH� UDQNLQJ�3�9�ª�
121�+'�9� DW� WKH� �SURVRGLF�� ZRUG� OHYHO�� ZKHUH� >C@� LV� VHOHFWHG� DV� HSHQWKHVLV�� EXW� WKH�
UDQNLQJ�121�+'�9�ª�3�9�DW�WKH�SKUDVDO�OHYHO��ZKHUH�>K@�LV�VHOHFWHG�DV�HSHQWKHVLV�DFURVV�
ZRUGV��

$�ZHOO�NQRZQ�DUJXPHQW�JLYHQ� LQ� WKH� OLWHUDWXUH� WR�VXSSRUW�VWUDWDO�27�FRPHV�IURP�WKH�
IDFWV� RI�&DWDODQ� FRQFHUQLQJ� YRLFH� QHXWUDOLVDWLRQ� DPRQJ� REVWUXHQWV� �H�J��%HUP~GH]�2WHUR�
�������������7KH�GDWD�DUH�DV�IROORZV��:LWKLQ�ZRUGV��REVWUXHQWV�FRQWUDVW�LQ�YRLFH�LQ�RQVHW�
SRVLWLRQ�� EXW� GHYRLFLQJ� DSSOLHV� ZRUG�ILQDOO\� ������ �7KH� H[DPSOHV� DUH� IURP� $&�� XQOHVV�
RWKHUZLVH�VSHFLILHG���
�
����� FDV� � >MC"U@�� µFDVH¶� &I��>MC"�\WU@�µFDVHV¶� �
� SDV� >RC"U@� µVWHS¶� &I��>RC"�UC@�µV�KH�SDVVHV¶�
� GHVLJ� >FC�\�"Vd5@�� µGHVLUH¶� &I��>FC�\K�Fd<C"@�µWR�GHVLUH¶�
� GHVSDW[� >FCU�RC"Vd5@� µGLVPLVVDO¶� &I��>FCU�RC�Vd5C"V@�µGLVPLVVHG¶�
� DSDVVLRQDW�>C�RC�ULW�PC"V@��µSDVVLRQDWH��0$6&�¶�&I��>C�RC�ULW�PC"�4C@�µSDVVLRQDWH��)(0�¶���
� SHWLW� >RC�V�"V@� µVPDOO��0$6&�¶� &I��>RC�V�"�VC@�µVPDOO��)(0�¶�
�

$FURVV� ZRUGV�� H[FHSW� LQ� VRPH� ZHVWHUQ� YDULHWLHV�� &DWDODQ� VKRZV� D� VLELODQW� YRLFLQJ�
SKHQRPHQRQ�DFFRUGLQJ� WR�ZKLFK�YRLFH� VSUHDGV� IURP�D�ZRUG�LQLWLDO�YRZHO� WR�D�SUHFHGLQJ�
VLELODQW��ZKHWKHU�IULFDWLYH��H�J��SD>\@�HQUHUH�µEDFNZDUGV�VWHS¶��SD>\@�HVSHFLDO�µVSHFLDO�VWHS¶��
RU�DIIULFDWH��H�J��GHVL>Fd<@�DSDVVLRQDW�µSDVVLRQDWH�GHVLUH¶��GHVL>Fd<@�HVSHFLDO�µVSHFLDO�GHVLUH¶���
7KLV�SKHQRPHQRQ�GRHV�QRW�DIIHFW�VWRSV�DQG�I����,Q�$&��WKRXJK��YRLFLQJ�RQO\�DSSOLHV�LQ�WKH�
FDVH�RI�VLELODQW�IULFDWLYHV��WKDW�LV��VLELODQW�IULFDWLYHV�YRLFH�SUHFHGHG�E\�D�ZRUG�LQLWLDO�YRZHO��
ZKHWKHU�HSHQWKHWLF�RU�QRW�����D��EXW�VLELODQW�DIIULFDWHV�����E�QHYHU�YRLFH��QRU�GR�VWRSV�DQG�I�
����F���FI��%RVFK�������������

�
����� D�� SDV�HQUHUH�� >RC��\�CP�TG"�4C@�� µEDFNZDUGV�VWHS¶� &I��SDV�>RC"U@�
� � SDV�HVSHFLDO�� >RC��\�CU�RG�ULC"N@�� µVSHFLDO�VWHS¶� &I��HVSHFLDO��URGULC"N��
� E�� GHVLJ�DSDVVLRQDW��>FC�\���Vd5�C�RC�ULW�PC"V@�µSDVVLRQDWH�GHVLUH¶� &I��GHVLJ�>FC�\�"Vd5@�
� � GHVLJ�HVSHFLDO�� >FC�\���Vd5�CU�RG�ULC"N@�� µVSHFLDO�GHVLUH¶��
� � GHVLJ�ER�� >FC�\���Vd5�K��Dn"@�� µQLFH�GHVLUH¶�
� � OR�WHPSV�pV�ER�� >NW��VG�P�VdU�G\��Dn"@�� µWKH�ZHDWKHU�LV�QLFH¶�&I��WHPSV�>VG"PVdU@�
� � WHPSV�HVSHFLDO�� >VG�P�VdU�CU�RG�ULC"N@�� µVSHFLDO�ZHDWKHU¶�
� � WHPSV�ER�� >VG�P�VdU�K��Dn"@�� µQLFH�ZHDWKHU¶�
� F�� EHF�DLJXD� >DG�M�C"N�IYC@�� µ,�GULQN�ZDWHU¶� &I��EHF�>DG"M@�
� � DUULE�DUD� >C�TK�R�C"�4C@� µ,¶P�DUULYLQJ�QRZ¶� &I��DUULE�>C�T�"R@�
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� � HVFULY�DUD� >CU�M4K�H�C"�4C@� µ,¶P�ZULWLQJ�QRZ¶� &I��HVFULY�>CU�M4�"H@�
� �

/DVWO\�� D� FRGD� REVWUXHQW� DVVLPLODWHV� LQ� YRLFH� WR� D� IROORZLQJ� FRQVRQDQW�� ERWK� ZLWKLQ�
ZRUGV� ����D� DQG� DFURVV�ZRUGV� ����E�� LQ� DOO�&DWDODQ� YDULHWLHV��$V� IRU�$&�� LQWHUYHQLQJ� >K@�
HSHQWKHWLF�YRZHOV�EORFN�DVVLPLODWLRQ�����F��MXVW�DV�DQ\�RWKHU�YRZHO�GRHV�����G���
�
����� D�� HVSHFLDO� >CU�RG�ULC"N@� µVSHFLDO¶�
� � PHVTXt� >OCU�M�"@� µPHDQ¶�
� � HVPRU]DU� >C\�OWN�Fd\C"@� µWR�KDYH�EUHDNIDVW¶�
� � DVPjWLF� >C\�OC"�VKM@� µDVWKPDWLF¶�
� E�� SDV�SHWLW�� >RC�U��RC�V�"V@�� µVPDOO�VWHS¶�
� � FDV�SHUGXW� >MC�U��RCN�FW"V@� µORVW�FDVH¶�
� � SDV�JUDQ� >RC\��I4C"P@� µELJ�VWHS¶�
� � FDV�PHVTXt� >MC�\��OCU�M�"@� µPHDQ�FDVH¶�
� F�� DUULE�Ep� >C�T���R�K��DG"@� µ,¶P�DUULYLQJ�ZHOO¶� �
� � WHPSV�ER�� >VG�P�VdU�K��Dn"@�� µQLFH�ZHDWKHU¶�
� � GHVLJ�PHVTXt�� >FC�\���Vd5�K��OCU�M�"@�� µPHDQ�GHVLUH¶�
� G�� DUULE�DYXL� >C�T���R�C�XY�"@� µ,¶P�DUULYLQJ�WRGD\¶�
� � GHVLJ�DJXDUGDW�>FC�\���Vd5�C�IYCN�FC"V@� µH[SHFWHG�GHVLUH¶�
� � ELF�HVPRODW� >D���M�C\�OW�4C"V@� µVKDUS�EHDN¶�
� � GHVLJ�HVEDOODW� >FC�\���Vd5�C\�DC��C"V@� µZURQJ�GHVLUH¶�
� �

$V�QRWHG�E\�SUHYLRXV�DXWKRUV�UHJDUGLQJ�WKH�JHQHUDO�IDFWV�RI�&DWDODQ��FI���H�J���0DVFDUy�
������-LPpQH]�������%RQHW�	�/ORUHW�������%HUP~GH]�2WHUR�������:KHHOHU��������VLELODQW�
YRLFLQJ��VLELODQW�IULFDWLYH�YRLFLQJ�LQ�WKH�FDVH�RI�$&��SRVHV�D�VHULRXV�SUREOHP�WR�UXOH�EDVHG�
DQDO\VHV�� EHFDXVH�YRLFLQJ�GRHV�QRW� DIIHFW� DOO� RQVHW� VLELODQWV�EXW�RQO\� WKRVH� LQ�ZRUG�ILQDO�
SRVLWLRQ�� ZKLFK� DUH� UHV\OODELILHG� DV� RQVHWV� �H�J�� SDVVD� �RC"UC��� >RC"�UC@�� >RC"�\C@� YV�� SDV�
HQUHUH� >RC��\�CP�TG"�4C@�� >RC��U�CP�TG"�4C@���+HQFH�� WKH� VLELODQW� YRLFLQJ� UXOH� KDV� WR� WDNH� LQWR�
DFFRXQW�ZRUG�ERXQGDULHV�DOWKRXJK�LW�LV�D�SKUDVDO�SKHQRPHQRQ��7KLV�VLWXDWLRQ�GRHV�QRW�ZHOO�
ILW� WKH� WHQHWV�RI�GHULYDWLRQDO�SKRQRORJ\��DFFRUGLQJ� WR�ZKLFK� LQSXWV�RI�HDFK�QHZ�OHYHO�DUH�
EOLQG� WR� ERXQGDULHV�� 0DVFDUy� ������� RIIHUV� D� VROXWLRQ� JURXQGHG� RQ� XQGHUVSHFLILFDWLRQ�
ZLWKLQ�D�UXOH�EDVHG�DXWRVHJPHQWDO�DFFRXQW��FRGD�REVWUXHQWV�ORVH�WKHLU�ODU\QJHDO�QRGH�DW�WKH�
ZRUG�OHYHO��GHODU\QJHDOLVHG�REVWUXHQWV�DUH�WKHQ�VXSSOLHG�ZLWK�YRLFLQJ�E\�DVVLPLODWLRQ�UXOHV�
DW� WKH� SKUDVDO� OHYHO��ZLWK� >±YRLFH@� DVVLJQHG� E\� GHIDXOW� LQ� WKH� DEVHQFH� RI� DQ� DVVLPLODWRU\�
HQYLURQPHQW���2Q�WKH�XVH�RI�>YRLFH@�DV�D�ELQDU\�IHDWXUH��VHH�:HW]HOV�	�0DVFDUy��������

7KLV� WZR�VWHS� VROXWLRQ� LV� UHFDVWHG� LQ� VWUDWDO� 27� E\� %HUP~GH]�2WHUR� ������� �������
ZLWKLQ� D� OLFHQVLQJ�E\�FXH� YLHZ� RI� YRLFLQJ� �FI��� H�J��� 6WHULDGH� ������� $FFRUGLQJ� WR�
%HUP~GH]�2WHUR���������GHODU\QJHDOLVDWLRQ�DW� WKH�ZRUG� OHYHO� LV�DFFRPSOLVKHG�E\�UDQNLQJ�
/,&(16(�/$5<1*($/���µ$�ODU\QJHDO�QRGH�PXVW�QRW�EH�OLFHQVHG�E\�D�URRW�QRGH�V\OODELILHG�LQ�
WKH�FRGD¶��S�������DERYH�,'(17�/$5<1*($/��DQG�2%6758(17�→�/$5<1*($/��µ,I�D�VHJPHQW�
LV�>±VRQRUDQW@��WKHQ�LW�PXVW�SRVVHVV�D�ODU\QJHDO�QRGH¶��S�������$W�WKH�SKUDVDO�OHYHO��KRZHYHU��
/,&(16(�/$5<1*($/��LV�FUXFLDOO\�GHPRWHG��ZLWK�2%6758(17�→�/$5<1*($/�WRS�UDQNHG�LQ�
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WKH�KLHUDUFK\��,Q�WKLV�VLWXDWLRQ��WKH�VSHFLILF�YDOXH�RI�>±YRLFH@�LV�GHWHUPLQHG�E\�WKH�IROORZLQJ�
UDQNLQJ� RI� FRQVWUDLQWV�� �SKUDVDO� OHYHO�� 2%6758(17� →� /$5<1*($/� ª�
216(7,'(17�/$5<1*($/�� ª� &21792,&(/$*� ª� 12�9&�/,1.� ª� /,&(16(�/$5<1*($/���
216(7,'(17�/$5<1*($/�� SURWHFWV� YRLFH�VSHFLILHG� RQVHWV�� LW� GRHV� QRW� DIIHFW� FRGDV�
UHV\OODELILHG�DV�RQVHWV�EHFDXVH�WKH\�KDYH�EHHQ�GHODU\QJHDOLVHG�DW�WKH�ZRUG�OHYHO��12�9&�
/,1.� �µ$� ODU\QJHDO� QRGH� PXVW� QRW� EH� VLPXOWDQHRXVO\� GRPLQDWHG� E\� D� YRZHO� DQG� DQ�
REVWUXHQW¶�� S�� ����DSXG� ,W{� HW� DO�� ������ ����� DQG� VSHFLILFDOO\� DSSOLHG� WR�&DWDODQ� VLELODQW�
YRLFLQJ�E\�-LPpQH]�������SUHYHQWV�WKH�VKDULQJ�RI�YRLFH�VSHFLILFDWLRQV�EHWZHHQ�GLVVLPLODU�
VHJPHQWV��EXW�&21792,&(/$*��µ>>�FRQW@� ����>>�YRLFH@¶��S������GHWHUPLQHV�OHIWZDUG�VSUHDGLQJ�
RI� >�YRLFH@� WR� D� SUHFHGLQJ� >�FRQW@� VHJPHQW� �ZKLFK� LQ� WKH� FDVH� RI�$&�ZRXOG�RQO\� DIIHFW�
VLELODQW�IULFDWLYHV�����+HQFH��DW�WKH�SKUDVDO�OHYHO��VLELODQWV��VLELODQW�IULFDWLYHV�LQ�$&��YRLFH�WR�
VDWLVI\�&21792,&(/$*��H�J��SDV�HQUHUH�>RC��\�CP�TG"�4C@��FXV�DUD�>MW�\�C"�4C@��DV�ZHOO�DV�SDV�
HVSHFLDO� >RC��\�CU�RG�ULC"N@� ZLWK�ZRUG�OHYHO� >C@�HSHQWKHVLV���ZKHUHDV� VWRSV� GR� QRW� YRLFH� WR�
VDWLVI\� 12�9&�/,1.� �H�J�� DUULE� DUD� >C�TK�R�C"��4C@�� ELF� HVPRODW� >D���M�C\�OW�4C"V@��� $OO�
SUHFRQVRQDQWDO� FRGD� REVWUXHQWV� DVVLPLODWH� YRLFH� IURP� WKH� IROORZLQJ� FRQVRQDQW� WR� VDWLVI\�
/,&(16(�/$5<1*($/�� �H�J�� HVSHFLDO� >CU�RG�ULC"N@�� HVYDULDU� >C\�XC�4K�C"@�� SDV� SHWLW�
>RC�U��RC�V�"V@��SDV�JUDQ�>RC\��I4C"P@����

7KH�SUHYLRXV� DQDO\VLV� UDLVHV� VRPH�FRQWURYHUVLDO� LVVXHV�� ,W� SUHGLFWV�� IRU� H[DPSOH�� WKDW�
ODU\QJHDO�XQGHUVSHFLILFDWLRQ�LV�D�SRVVLEOH�VXUIDFH�SDWWHUQ�IRU�FRGD�REVWUXHQWV��DQ�DUJXDEOH�
LVVXH� WR� ZKLFK� %HUP~GH]�2WHUR� ������� ���� JLYHV� VXSSRUW� E\� DSSHDOLQJ� WR�ZRUN� E\�+VX�
������� RQ� 7DLZDQHVH�� ZKHUH� LW� LV� UHSRUWHG� WKDW� QHXWUDOLVHG� REVWUXHQWV� DUH� SKRQHWLFDOO\�
WDUJHWOHVV�DQG�EHFRPH�YRLFHG�RU�YRLFHOHVV�WKURXJK�SKRQHWLF�LQWHUSRODWLRQ��7KH�DQDO\VLV�DOVR�
UHVRUWV�WR�WKH�GHEDWDEOH�LVVXH�RI�KDYLQJ�WR�VSHFLI\�GLUHFWLRQDOLW\�IRU�FHUWDLQ�DJUHHPHQWV��L�H��
WKH�OHIWZDUG�VSDQ�HVWDEOLVKHG�E\�&21792,&(/$*����

*LYHQ�WKH�FRQWH[WV�QHHGHG�IRU�H[SUHVVLRQ�RI�YRLFH�LQ�&DWDODQ��LQFOXGLQJ�$&���ZH�DUJXH�
LQVWHDG� ²LQ� OLQH� ZLWK� -LPpQH]� �������� %HFNPDQ� ������� ������� :KHHOHU� ������� DQG�
%HFNPDQ�	�5LQJHQ�������²�WKDW�WKH�SURVRGLF�DSSURDFK�WR�YRLFLQJ��/RPEDUGL�������������
������ %HFNPDQ� ������ EHWWHU� DFFRXQWV� IRU� WKHVH� IDFWV���� :H� IXUWKHU� FODLP� WKDW� YRLFH�
DVVLPLODWLRQ�DPRQJ�FRQVRQDQWV�DQG�EHWZHHQ�D�FRQVRQDQW�DQG�D�YRZHO� LV�GXH�WR� WKH�VDPH�
GULYLQJ�IRUFH��UXOHG�E\�$*5((�W\SH�FRQVWUDLQWV��ZKLFK�ILQGV�D�VXLWDEOH�IRUPDOLVDWLRQ�ZLWKLQ�
SDUDOOHO�27���
�
����9RLFH�QHXWUDOLVDWLRQ�XQGHU�SDUDOOHO�27�
�
,W� LV� D� ZHOO�NQRZQ� IDFW� WKDW� DVVLPLODWLRQV� XVXDOO\� WDNH� SODFH� IURP� SURPLQHQW� WR� ZHDN�
SRVLWLRQV��,Q�RWKHU�ZRUGV��SURVRGLFDOO\�VWURQJ�HOHPHQWV�WHQG�WR�WULJJHU�DVVLPLODWLRQ��ZKHUHDV�
SURVRGLFDOO\�ZHDN�HOHPHQWV�WHQG�WR�EH�WKH�WDUJHWV�RI�DVVLPLODWLRQ��RU�DUH�QHXWUDO�ZLWK�UHVSHFW�
WR�LW��9RLFH�DVVLPLODWLRQ�EHWZHHQ�FRQVRQDQWV�IROORZV�WKLV�SDWWHUQ��VLQFH�LQ�VHTXHQFHV�OLNH�pV�
ER� µLW� LV�JRRG¶�WKH�VSUHDG�WDNHV�SODFH�IURP�RQVHW�WR�FRGD��>G\��Dn"@���DQG�QRW�IURP�FRGD�WR�
RQVHW��>GU��Rn"@���FI��-LPpQH]�������%HFNPDQ�������%HUP~GH]�2WHUR�������:KHHOHU�������
%HFNPDQ�	�5LQJHQ��������2XU�FODLP�LV�WKDW�YRLFH�DVVLPLODWLRQ�DFURVV�ZRUGV�DOVR�IROORZV�
WKH�W\SLFDO�SDWWHUQ�RI�VSUHDGLQJ�IURP�VWURQJ�WR�ZHDN�SRVLWLRQV��QRZ�EHLQJ�VWURQJ�SURVRGLF�
ZRUG�LQLWLDO�SRVLWLRQ�DQG�ZHDN�SURVRGLF�ZRUG�ILQDO�SRVLWLRQ��7KHVH�IDFWV�FDQ�EH�FDSWXUHG�E\�
WKH� LQWHUDFWLRQ�RI� WKH�JHQHUDO� FRQVWUDLQW�$*5((>�YRLFH@�SUHVHQWHG� LQ� ������ZKLFK� IDYRXUV�
YRLFLQJ�FRLQFLGHQFH�EHWZHHQ�DQ�REVWUXHQW�DQG�D�IROORZLQJ�VHJPHQW��ZKHWKHU�LW�LV�D�QXFOHXV�
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YRZHO�� DQ� RQVHW� FRQVRQDQW� RU� D� FRQVRQDQW� LQ� D� FRPSOH[� FRGD��� ZLWK� D� PRUH� VSHFLILF�
FRQVWUDLQW�EDVHG�RQ�WKH�GLIIHUHQFHV�LQ�SURPLQHQFH�EHWZHHQ�WKH�LQLWLDO�DQG�WKH�ILQDO�SRVLWLRQ�
RI� WKH� SURVRGLF� ZRUG� ������ 7KH� FRQVWUDLQW� $*5((>�YRLFH@3:� LV� UDQNHG� DERYH�
$*5((>�YRLFH@��ZKLFK�LV�FRQVLVWHQW�ZLWK�WKH�IDFW�WKDW�ZRUG�ILQDO�FRQVRQDQWV��ZKRVH�YDOXH�
IRU�>�YRLFH@�HQGV�XS�QRW�EHLQJ�GLVWLQFWLYH��DUH�PRUH�OLNHO\�WR�EH�DVVLPLODWHG����
�
����� $*5((>�YRLFH@��$Q�REVWUXHQW�DQG�D�IROORZLQJ�VHJPHQW�PXVW�DJUHH�LQ�YRLFLQJ���
����� $*5((>�YRLFH@3:��$Q�REVWUXHQW�DQG�D�IROORZLQJ�ZRUG�LQLWLDO�VHJPHQW�PXVW�DJUHH�LQ�

YRLFLQJ��
�

9RLFH� DVVLPLODWLRQ� IURP� ZRUG�LQLWLDO� YRZHOV� WR� SUHYLRXV� �ZRUG�ILQDO�� REVWUXHQWV� LV�
OLPLWHG�E\�WKH�UROH�RI�12�/,1.�9&��DSSO\LQJ�WR�WKH�VRQRULW\�GLVWDQFH�RI�VLELODQW�IULFDWLYHV�
LQ�$&� ����� �DQG� WR� WKH�JUHDWHU� VRQRULW\�GLVWDQFH�RI� VLELODQWV� LQFOXGLQJ�DIIULFDWHV� LQ�RWKHU�
GLDOHFWV�RI�&DWDODQ���9RLFHG�REVWUXHQWV�DUH�SHQDOLVHG�E\�WKH�PDUNHGQHVV�FRQVWUDLQW�LQ�������
9RLFH�IHDWXUHV�DUH�SURWHFWHG�E\�WKH�JHQHUDO�LQSXW�RXWSXW�FRQVWUDLQW�,'(17>�YRLFH@������DQG��
PRUH� VSHFLILFDOO\�� RQVHW� IHDWXUHV� DUH� SURWHFWHG� E\� WKH� SRVLWLRQDO� IDLWKIXOQHVV� FRQVWUDLQW�
,'(17>�YRLFH@2QVHW�������7KH�YRLFHOHVV�FKDUDFWHU�RI�ZRUG�ILQDO�QRQ�VLELODQW�IULFDWLYHV��QRQ�
VLELODQWV�LQ�RWKHU�GLDOHFWV��ZKHQ�WKH\�DUH�IROORZHG�E\�D�ZRUG�LQLWLDO�YRZHO�LV�DQ�HIIHFW�RI�WKH�
RXWSXW�RXWSXW� IDLWKIXOQHVV� FRQVWUDLQW� 22�,'(17>�YRLFH@� ������ ZKLFK� HQIRUFHV�
FRUUHVSRQGLQJ� YRLFLQJ� EHWZHHQ� WKH� UHDOLVDWLRQ� RI� ZRUGV� LQ� LVRODWLRQ� DQG� WKDW� LQ� D�
SKRQRORJLFDO�SKUDVH��FI��/RPEDUGL�������DSSOLHG�WR�&DWDODQ�E\�:KHHOHU��������������7KH�
LQWHUDFWLRQ�RI�WKHVH�FRQVWUDLQWV�ZLWK�WKH�WZR�$*5((>�YRLFH@�FRQVWUDLQWV�IRUPXODWHG�DERYH�
DFFRXQWV�IRU�WKH�$&�IDFWV�ZLWK�WKH�UDQNLQJ�SURYLGHG�LQ�������

�
����� 12�/,1.�9&�� $YRLG� WKH� OLQNDJH� RI� >�YRLFH@� EHWZHHQ� YRZHOV� DQG� 2� �L�H� VWRSV��

DIIULFDWHV�DQG�I���DSXG�,W{�HW�DO�������������FI��-LPpQH]�������%HUP~GH]�2WHUR�������
IRU�&DWDODQ���

����� >�YRLFH��±VRQ@��2EVWUXHQWV�DUH�QRW�YRLFHG��
����� ,'(17>�YRLFH@��7KH�YDOXH�IRU�>�YRLFH@�LQ�WKH�LQSXW�LV�WKH�VDPH�RI�LWV�FRUUHVSRQGHQW�LQ�

WKH�RXWSXW��
����� ,'(17>�YRLFH@2QVHW�� 7KH� YDOXH� IRU� >�YRLFH@� LQ� WKH� LQSXW� LV� WKH� VDPH� RI� LWV�

FRUUHVSRQGHQW�LQ�WKH�RXWSXW��LI�LW�LV�V\OODELILHG�DV�DQ�RQVHW��
����� 22�,'(17>�YRLFH@�� 7KH� YDOXH� IRU� >�YRLFH@� LQ� D� SURVRGLF� ZRUG� LV� WKH� VDPH� RI� LWV�

FRUUHVSRQGHQW�LQ�D�SKRQRORJLFDO�SKUDVH���,'(17:G�3KU>�YRLFH@�LQ�:KHHOHU�������
����� 5DQNLQJ��12�/,1.�9&�ª�$*5((>�YRLFH@3:�ª�22�,'(17>�YRLFH@�ª�,'(17>�YRLFH@2QVHW�

ª�$*5((>�YRLFH@�ª�>�YRLFH��±VRQ@�ª�,'(17>�YRLFH@�
�

7KH�WDEOHDX�LQ������H[HPSOLILHV�WKH�DQDO\VLV�RI�YRLFH�IHDWXUHV�ZLWKLQ�WKH�SURVRGLF�ZRUG��
7KH�RSWLPDO�FDQGLGDWH�� ����D��GHYRLFHV� WKH� ILQDO�REVWUXHQW��ZKLFK�VKRZV� WKDW�>�YRLFH��±
VRQ@�RXWUDQNV�,'(17>�YRLFH@��FI������G���,Q�����D�WKH�FRQVRQDQW�FOXVWHU�VKDUHV�WKH�>�YRLFH@�
IHDWXUH��DQG�WKXV�LQFXUV�D�YLRODWLRQ�PDUN�IURP�>�YRLFH��±VRQ@��6LQFH�FDQGLGDWH�����F�IXOO\�
VDWLVILHV�>�YRLFH��±VRQ@��$*5((>�YRLFH@�PXVW�GRPLQDWH�>�YRLFH��±VRQ@� WR�GLVFDUG� LW�� ,Q�
����E� WKH� ODVW� VLELODQW� DVVLPLODWHV� >�YRLFH@� IURP� WKH� IROORZLQJ� YRZHO� WR� VDWLVI\�
$*5((>�YRLFH@��DQ�RXWFRPH�UXOHG�RXW�E\�,'(17>�YRLFH@2QV���$V�QRWHG�LQ�������LQGHSHQGHQW�
FRQVWUDLQWV�DFFRXQW�IRU�ZRUG�LQLWLDO�HSHQWKHVLV�LQ�WKHVH�FDVHV���

�
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$*5((�
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>�YF@�

,'�
>�YF@2QV�
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>�YF@�

>�YF��
±VRQ@�

,'�
>�YF@�

� )D��>C\�OW�UC"V@� � � � � � � �
� � E��>C\�OW�\C"V@� � � � �� � � �
� � F��>CU�OW�UC"V@� � � � � �� � �
� � G��>C\�OW�UC"F@� � � � � � �� �
�

$FURVV�ZRUGV�� WKH� FRQVWUDLQW� UHVSRQVLEOH� IRU� YRLFH� DVVLPLODWLRQ� LV�$*5((>�YRLFH@3:��
:KHQ� D� ZRUG�ILQDO� REVWUXHQW� LV� IROORZHG� E\� DQRWKHU� FRQVRQDQW�� WKH� RSWLPDO� FDQGLGDWH�
DVVLPLODWHV�YRLFH�IURP�WKH�ZRUG�LQLWLDO�FRQVRQDQW�WR�VDWLVI\�$*5((>�YRLFH@3:��LQ�YLRODWLRQ�
RI�22�,'(17>�YRLFH@��FI������D���KHQFH��$*5((>�YRLFH@3:�RXWUDQNV�22�,'(17>�YRLFH@��FI��
����E��� ,Q� ����F� WKH� RQVHW� FRQVRQDQW� DVVLPLODWHV� >±YRLFH@� IURP� WKH�ZRUG�ILQDO� FRQVRQDQW��
7KLV�FDQGLGDWH�IDUHV�HYHQ�ZLWK�WKH�ZLQQLQJ�FDQGLGDWH�UHJDUGLQJ�$*5((>�YRLFH@3:�DQG�22�
,'(17>�YRLFH@��EXW�LW�LQFXUV�D�IDWDO�YLRODWLRQ�PDUN�IURP�WKH�ORZHU�UDQNHG�,'(17>�YRLFH@2QV�
FRQVWUDLQW��

�
�����
�

�MC"\�Dn"���
µJRRG�FDVH¶��
%DVHV��>MC"U@��>Dn"@�

12�
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$*5((�
>�YF@3:�

22�,'�
>�YF@�

,'�
>�YF@2QV�

$*5((�
>�YF@�

>�YF��
±VRQ@�

,'�
>�YF@�

� )D��>MC\�Dn"@� � � � � � � �
� � E��>MCU�Dn"@� � �� � � � � �
� � F��>MCU�Rn"@� � � � �� � � �
�

/LNHZLVH��VLELODQW�IULFDWLYH�YRLFLQJ�DSSOLHV�EHIRUH�YRZHOV��HYHQ�LI�WKH�IROORZLQJ�YRZHO�
LV�>C@�HSHQWKHVLV��DV�LQ�������+HUH��YRLFH�DVVLPLODWLRQ�WDNHV�SODFH�EHFDXVH�WKH�UHOHYDQW�YRZHO�
DSSHDUV�DW�WKH�EHJLQQLQJ�RI�WKH�SURVRGLF�ZRUG��D�SURPLQHQW�SRVLWLRQ�ZLWK�UHVSHFW�WR�ZRUG�
ILQDO� SRVLWLRQ�� DQG� WKXV�22�,'(17>�YRLFH@� EHFRPHV� LUUHOHYDQW� ����D�� �7KH� VDPH� UHVXOW� LV�
REWDLQHG�ZLWK�ZRUG�LQLWLDO�XQGHUO\LQJ�YRZHOV������
��
�����
�

�MC"\�URGUKC"N���
µVSHFLDO�FDVH¶�
%DVHV��>MC"U@��>CURGULC"N@�

12�
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$*5((�
>�YF@3:�

22�
,'�

>�YF@�
,'�

>�YF@2QV�
$*5((�
>�YF@�

>�YF��
±VRQ@�

,'�
>�YF@�

� )D��>MC��\CU�RG�ULC"N@� � � � � � � �
� � E��>MC��UCU�RG�ULC"N@� � �� � � � � �
�

,Q�FRQWUDVW��ZKHQ�WKH�ILUVW�ZRUG�HQGV�LQ�DQ�2��L�H��VWRSV��DIIULFDWHV�RU� I��� WKH�RXWFRPH�
ZLWK� DVVLPLODWLRQ� WR� WKH� IROORZLQJ� YRZHO� �DVVLPLODWLRQ� EHLQJ� LQGLFDWHG� ZLWK� LGHQWLFDO�
VXEVFULSWV� LQ� ����D�� LV� GLVFDUGHG� E\� WKH� FRQVWUDLQW�12�/,1.�9&� UDQNHG� DW� WKH� WRS� RI� WKH�
KLHUDUFK\��FUXFLDOO\�DERYH�$*5((>�YRLFH@3:��$�UHPDUN�LV�LQ�RUGHU�ZLWK�UHVSHFW�WR�FDQGLGDWH�
����F�� WKH� ZRUG�ILQDO� REVWUXHQW� DQG� WKH� ZRUG�LQLWLDO� YRZHO� KDYH� WKHLU� RZQ� YRLFH�
VSHFLILFDWLRQ��LQGLFDWHG�ZLWK�GLIIHUHQW�VXEVFULSWV�LQ�����F���:H�DVVXPH��DV�LW�LV�XVXDOO\�GRQH�
LQ�27�ZRUN��WKDW�WKLV�UHSUHVHQWDWLRQ�YLRODWHV�WKH�$*5((�W\SH�FRQVWUDLQWV��EHFDXVH�WKH�WZR�



� ��

VHJPHQWV� GR� QRW� VKDUH� WKH� YRLFH� IHDWXUH���� +HQFH�� VLQFH� ����E� DV� ZHOO� DV� ����F� YLRODWH�
$*5((>�YRLFH@3:�� WKH� UDQNLQJ� VHOHFWV� WKH� RXWFRPH� WKDW� UHVSHFWV� QH[W� FRQVWUDLQW� LQ� WKH�
KLHUDUFK\�� ����E�� VKRZLQJ� WKDW� 22�,'(17>�YRLFH@� RXWUDQNV� ,'(17>�YRLFH@2QV�� �7KH� VDPH�
UHVXOW�LV�REWDLQHG�ZLWK�ZRUG�LQLWLDO�HSHQWKHWLF�YRZHOV��ZKHWKHU�>C@�RU�>K@���
�
�����
�

�CT�"D�C"4C��
µ,¶P�DUULYLQJ�QRZ¶��
%DVHV��>C�T�"R@��>C"4C@�
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>�YF@3:�

22�
,'�

>�YF@�
,'�

>�YF@2QV�
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>�YF@�

>�YF��
±VRQ@�

,'�
>�YF@�

� � D��>C�TK�DLC"L�4C@� �� � � � � � �
� )E��>C�TK�RLC"M�4C@� � � � � � � �
� � F��>C�TK�DLC"M�4C@� � � �� � � � �

�
��&RQFOXVLRQV�
�
7KH�OHDGLQJ�LGHD�RI�WKLV�VWXG\�LV�WKDW�GLIIHUHQFHV�LQ�WKH�VHOHFWLRQ�RI�WKH�HSHQWKHWLF�YRZHO�LQ�
ODQJXDJHV�ZLWK�PRUH�WKDQ�RQH�HSHQWKHWLF�YRZHO�TXDOLW\�FDQ�EH�GHWHUPLQHG�E\�SURPLQHQFH�
DVVRFLDWHG� WR� WKH� YRZHO�VRQRULW\� KLHUDUFK\� �FI�� GH� /DF\� �������:H� KDYH� EURDGHQHG� WKH�
HPSLULFDO� EDVLV� ZLWK� GDWD� IURP� &DWDODQ� DQG�� DFFRUGLQJO\�� ZH� KDYH� HQULFKHG� WKH� IRUPDO�
PDFKLQHU\� ZLWK� DQ� H[WHQVLRQ� RI� WKH� KHDG�QRQ�KHDG� FDWHJRULHV� WR� DGGLWLRQDO� VWUXFWXUDO�
SRVLWLRQV�LQ�DQG�RII�WKH�SURVRGLF�ZRUG��7KH�ZHOO�NQRZQ�FODLP�WKDW�KLJK�VRQRULW\�YRZHOV�DUH�
SUHIHUUHG�LQ�PRUH�SURPLQHQW�SRVLWLRQV�DQG�ORZ�VRQRULW\�RQHV�DUH�IDYRXUHG�LQ�OHVV�SURPLQHQW�
SRVLWLRQV�ILQGV�VWULNLQJ�VXSSRUW�LQ�$&��ZLWK�>C@�HSHQWKHVLV�LQ�WKH�SURVRGLF�ZRUG�DQG�>K@�RII�
WKH� SURVRGLF� ZRUG��� DV� ZHOO� DV� LQ� ZHVWHUQ� &DWDODQ� �ZLWK� >C@�HSHQWKHVLV� LQ� ZRUG�LQLWLDO�
SRVLWLRQ�� DQG� >G@�ZRUG�LQWHUQDOO\� DQG�ZRUG�ILQDOO\��� 7KHVH� SURPLQHQFH�VHQVLWLYH� SDWWHUQV�
PDWFK�WKH�XVXDO�W\SHV�RI�YRZHO�UHGXFWLRQ��FI��&URVVZKLWH��������������$GGLWLRQDOO\��LW�KDV�
EHHQ�SURYHG�WKDW�WKH\�FRQIRUP�WR�RWKHU�SRVLWLRQ�VHQVLWLYH�YRZHO�QHXWUDOLVDWLRQV�WKDW�ZHVWHUQ�
&DWDODQ�VKRZV��ZLWK�D�SUHIHUHQFH�IRU�>C@�LQ�XQVWUHVVHG�ZRUG�LQLWLDO�FORVHG�V\OODEOHV��EXW�>G@�
LQ�XQVWUHVVHG�ZRUG�ILQDO�FORVHG�V\OODEOHV���/DVWO\��LW�KDV�EHHQ�VKRZQ�WKDW�SURPLQHQFH�LV�DOVR�
DW�LVVXH�ZKHQ�GHDOLQJ�ZLWK�WKH�IDFWV�RI�YRLFH�QHXWUDOLVDWLRQ�DPRQJ�REVWUXHQWV�LQ�&DWDODQ��

:H�KDYH�PDGH�XVH�RI�WKH�QRWLRQ�RI�ZHDN�FXHV�WR�MXVWLI\�WKH�FRQWH[W�RI�YRZHO�LQVHUWLRQ�
DFURVV� ZRUGV� LQ� $&�� ZKLFK� LV� WULJJHUHG� E\� FRQVRQDQW� FOXVWHUV� �H[FHSW� µJOLGH�V¶��
µJOLGH�QDVDO¶�� DQG� VWRSV�� DIIULFDWHV� DQG� I� LQ� WKH� ZRUVW� SHUFHSWXDO� SRVLWLRQ�� L�H�� LQ�
SUHFRQVRQDQWDO�FRGDV��3XOOLQJ�EDFN�HYHQ� IXUWKHU� WR� WKH�PDLQ�JRDOV�RI� WKH�VWXG\��ZH�KDYH�
VXJJHVWHG�WKDW�WKLV�SHUFHSWXDO�H[SODQDWLRQ�PDWFKHV�WKH�VRQRULW\�EDVHG�FRPSOH[LW\�UDQNLQJ�
SURSRVHG� LQ� &OHPHQWV� ������� UHJDUGLQJ� VRQRULW\� GLVWDQFH� DQG� GLVSHUVLRQ� EHWZHHQ� WKH�
PHPEHUV�RI�GHPLV\OODEOHV��'LIIHUHQFHV�LQ�VRQRULW\�GLVWDQFH�KDYH�EHHQ�XVHG�LQ�WKLV�SDSHU�WR�
DFFRXQW� IRU� VLELODQW� YRLFLQJ� DFURVV� ZRUGV� LQ� SUHYRFDOLF� FRQWH[WV� LQ� &DWDODQ� �OLPLWHG� WR�
VLELODQW�IULFDWLYHV� LQ�$&���IROORZLQJ�WKH�DUJXPHQW� WKDW�VHJPHQWV� WKDW�DUH�PRUH�GLVWDQW�DUH�
OHVV�SURQH� WR�DVVLPLODWH� �FI�� ,W{�HW�DO���������6RPHWKLQJ� WKDW�EHDUV�KLJKOLJKWLQJ� LV� WKDW�� LQ�
$&��WKH�VLPSOH�FRGD�REVWUXHQWV�WKDW�GR�QRW�WULJJHU�YRZHO�HSHQWKHVLV�DFURVV�ZRUGV�DUH�WKH�
VDPH� WKDW� XQGHUJR� YRLFH� DVVLPLODWLRQ� IURP� D� IROORZLQJ� YRZHO� DFURVV�ZRUGV�� L�H�� VLELODQW�
IULFDWLYHV�� ,Q� RXU� YLHZ�� WKLV� FRLQFLGHQFH� GHULYHV� IURP� WKH� ORFDWLRQ� RI� VLELODQW� IULFDWLYHV�
KLJKHU� WKDQ� RWKHU� REVWUXHQWV� LQ� WKH� VRQRULW\� VFDOH�� WKH� UHODWLYHO\� SURPLQHQW� FKDUDFWHU� RI�
VLELODQW� IULFDWLYHV� JXDUDQWHHV� VXIILFLHQW� SHUFHSWXDO� FXHV� IRU� WKHP� WR� VXUYLYH� DV�
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SUHFRQVRQDQWDO�FRGDV�DQG��DW�WKH�VDPH�WLPH��WKHLU�PRUH�YRZHO�OLNH�QDWXUH�SHUPLWV�WKHP�WR�
LQWHUDFW��L�H��WR�VKDUH�IHDWXUHV��ZLWK�YRZHOV���

2YHUDOO��WKH�VLPSOLFLW\�DQG�EUHDGWK�RI�FRYHUDJH�RI�RXU�SURSRVDO�VXJJHVW�WKDW�ZH�PLJKW�
EH� RQ� WKH� ULJKW� WUDFN� RI� XQGHUVWDQGLQJ� WKH� FRQMRLQW� JHVWXUDO� DQG� SHUFHSWXDO� ZRUN� RI�
SURPLQHQFH��VRQRULW\�DQG�GLVWDQFH��

�
�
5()(5(1&(6�
�
$OGHUHWH�� -RKQ� ��������)DLWKIXOQHVV� WR�SURVRGLF�KHDGV��0V��8QLYHUVLW\�RI�0DVVDFKXVHWWV��

$PKHUVW��$YDLODEOH�DV�52$����IURP�WKH�5XWJHUV�2SWLPDOLW\�$UFKLYH��
$UFKDQJHOL��'LDQD� ��������8QGHUVSHFLILFDWLRQ� LQ�<DZHOPDQL�SKRQRORJ\�DQG�PRUSKRORJ\��

3K'�GLVVHUWDWLRQ��0,7��3XEOLVKHG�������1HZ�<RUN��*DUODQG��
$UFKDQJHOL��'LDQD���������$VSHFWV�RI�XQGHUVSHFLILFDWLRQ�WKHRU\��3KRQRORJ\������������
$UFKDQJHOL��'LDQD�	�'RXJODV�3XOOH\EODQN���������+DUPRQ\��,Q�GH�/DF\������������������
%DUQHV���
6PLWK�
%DNRYLü��(ULF���������/RFDO�DVVLPLODWLRQ�DQG�FRQVWUDLQW�LQWHUDFWLRQ��,Q�GH�/DF\�������������

�����
%HFNPDQ�� -LOO� 1�� �������� 3RVLWLRQDO� IDLWKIXOQHVV�� 3K'� GLVVHUWDWLRQ�� 8QLYHUVLW\� RI�

0DVVDFKXVHWWV��$PKHUVW��3XEOLVKHG�������3RVLWLRQDO�IDLWKIXOQHVV��DQ�RSWLPDOLW\�WKHRUHWLF�
WUHDWPHQW� RI� SKRQRORJLFDO� DV\PPHWULHV�� 1HZ� <RUN��*DUODQG�� $YDLODEOH� DV� 52$�����
IURP�WKH�5XWJHUV�2SWLPDOLW\�$UFKLYH��

%HFNPDQ�� -LOO� 1�� 	� &DWKHULQH� 5LQJHQ� �������� 5HYLVLWLQJ� RQVHW� IDLWKIXOQHVV� FRQVWUDLQWV��
HYLGHQFH� IURP� &DWDODQ� YRLFH� QHXWUDOL]DWLRQ�� 3DSHU� SUHVHQWHG� DW� WKH� ��WK� 0DQFKHVWHU�
3KRQRORJ\�0HHWLQJ��0DQFKHVWHU��

%HUP~GH]�2WHUR�� 5LFDUGR� �������� 9RLFLQJ� DQG� FRQWLQXDQF\� LQ� &DWDODQ�� D� QRQYDFXRXV�
'XNH�RI�<RUN� JDPELW� DQG� D� 5LFKQHVV�RI�WKH�%DVH� SDUDGR[�� 0V�� 8QLYHUVLW\� RI�
0DQFKHVWHU��$YDLODEOH�DW�ZZZ�EHUPXGH]�RWHUR�FRP��

%HUP~GH]�2WHUR��5LFDUGR���������3KRQRORJLFDO�GRPDLQV�DQG�RSDFLW\�HIIHFWV��D�QHZ�ORRN�DW�
YRLFLQJ�DQG�FRQWLQXDQF\� LQ�&DWDODQ��3DSHU�SUHVHQWHG�DW� WKH�:RUNVKRS�µ$SSURDFKHV� WR�
SKRQRORJLFDO�RSDFLW\¶��*/2:�������%DUFHORQD��+DQGRXW�DYDLODEOH�DW�ZZZ�EHUPXGH]�
RWHUR�FRP��

%RQHW��(XOjOLD�	�0DULD�5RVD�/ORUHW���������)RQRORJLD�FDWDODQD��%DUFHORQD��$ULHO��
%RQHW��(XOjOLD�	�0DULD�5RVD�/ORUHW���������2&3�HIIHFWV�LQ�&DWDODQ�FOLWLFL]DWLRQ��&DWDODQ�

-RXUQDO�RI�/LQJXLVWLFV�����������
%RQHW��(XOjOLD�	�0DULD�5RVD�/ORUHW���������0RUH�RQ�DOLJQPHQW�DV�DQ�DOWHUQDWLYH�WR�GRPDLQV��

WKH�V\OODELILFDWLRQ�RI�&DWDODQ�FOLWLFV��3UREXV������������$YDLODEOH�DV�52$�����IURP�WKH�
5XWJHUV�2SWLPDOLW\�$UFKLYH��

%RQHW��(XOjOLD��0DULD�5RVD�/ORUHW�	�-RDQ�0DVFDUy���������$OORPRUSK�VHOHFWLRQ�DQG�OH[LFDO�
SUHIHUHQFHV��WZR�FDVH�VWXGLHV��/LQJXD���������������

%RVFK�� $QGUHX� �������� (O� FDWDOj� GH� O¶$OJXHU�� %DUFHORQD�� 3XEOLFDFLRQV� GH� O¶$EDGLD� GH�
0RQWVHUUDW��

%\UG��'DQL���������,QIOXHQFHV�RQ�DUWLFXODWRU\�WLPLQJ�LQ�FRQVRQDQW�VHTXHQFHV��-3K���������
�����
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&OHPHQWV��*HRUJH�1����������7KH�UROH�RI�WKH�VRQRULW\�F\FOH�LQ�FRUH�V\OODELILFDWLRQ��,Q�-RKQ�
.LQJVWRQ�	�0DU\�(��%HFNPDQ� �HGV���3DSHUV� LQ�/DERUDWRU\�3KRQRORJ\����&DPEULGJH��
&DPEULGJH�8QLYHUVLW\�3UHVV������������

&2'�  � &RUSXV� 2UDO� 'LDOHFWDO�� 'HSDUWDPHQW� GH� )LORORJLD� &DWDODQD�� 8QLYHUVLWDW� GH�
%DUFHORQD��>KWWS���ZZZ�XE�HGX�OLQFDW@�

&ROLQD��6RQLD� ��������$�FRQVWUDLQW�EDVHG�DQDO\VLV�RI� V\OODELILFDWLRQ� LQ�6SDQLVK��&DWDODQ��
DQG�*DOLFLDQ��3K'�GLVVHUWDWLRQ��8QLYHUVLW\�RI�,OOLQRLV��8UEDQD�&KDPSDLJQ��

&{Wp��0DULH�+pOqQH���������&RQVRQDQW�FOXVWHU�SKRQRWDFWLFV��D�SHUFHSWXDO�DSSURDFK��3K'�
GLVVHUWDWLRQ��0,7��$YDLODEOH�DV�52$�����IURP�WKH�5XWJHUV�2SWLPDOLW\�$UFKLYH��

&URVVZKLWH�� .DWKHULQH� �������� 9RZHO� UHGXFWLRQ� LQ� 2SWLPDOLW\� 7KHRU\�� 3K'� GLVVHUWDWLRQ��
8&/$��3XEOLVKHG�������1HZ�<RUN��5RXWOHGJH��

&URVVZKLWH��.DWKHULQH���������9RZHO�UHGXFWLRQ��,Q�+D\HV�HW�DO�������������������
GH�/DF\��3DXO���������7KH�IRUPDO�H[SUHVVLRQ�RI�PDUNHGQHVV��3K'�GLVVHUWDWLRQ��8QLYHUVLW\�RI�

0DVVDFKXVHWWV��$PKHUVW��$YDLODEOH�DV�52$�����IURP�WKH�5XWJHUV�2SWLPDOLW\�$UFKLYH��
GH�/DF\��3DXO� ��������0DUNHGQHVV� FRQIODWLRQ� LQ�2SWLPDOLW\�7KHRU\��3KRQRORJ\����� ����

�����
GH� /DF\�� 3DXO� �HG��� �������� 7KH� &DPEULGJH� KDQGERRN� RI� SKRQRORJ\�� &DPEULGJH��

&DPEULGJH�8QLYHUVLW\�3UHVV��
'ROV��1LFRODX�$����������7KH�SUHGLFWLYH�IRUPDOL]DWLRQ�RI�FRQVRQDQWDO�FRQWDFWV�LQ�0DMRUFDQ�

&DWDODQ��HPSULULFDO�DQG�WKHRUHWLFDO�EDVHV���03KLO��8QLYHUVLW\�RI�6KHIILHOG��
'ROV��1LFRODX�$����������7HRULD�IRQROzJLFD�L�VLOÂODELILFDFLy��(O�FDV�GHO�FDWDOj�GH�0DOORUFD��

3K'�GLVVHUWDWLRQ��8QLYHUVLWDW�GH�OHV�,OOHV�%DOHDUV��3DOPD��
'ROV�� 1LFRODX� $�� 	� 0D[� :KHHOHU� �������� (O� FRQVRQDQWLVPH� ILQDO� GHO� PDOORUTXt� L� HO�

µOOLFHQFLDGRU�G¶REHUWXUHV¶��&DSOOHWUD������������
']LXEDOVND�.RODF]\N�� .DWDU]\QD� �������� %HDWV�DQG�%LQGLQJ� 3KRQRORJ\�� )UDQNIXUW� DP�

0DLQ��3HWHU�/DQJ��
']LXEDOVND�.RODF]\N��.DWDU]\QD� ��������2Q�SKRQRWDFWLF�GLIILFXOW\�� ,Q�0DULD� -RVHS�6ROp��

'DQLHO� 5HFDVHQV� 	� -RDTXLP� 5RPHUR� �HGV��� 3URFHHGLQJV� RI� WKH� ��WK� ,QWHUQDWLRQDO�
&RQJUHVV�RI�3KRQHWLF�6FLHQFHV��%DUFHORQD��&'�520�������������

)OHPPLQJ��(GZDUG���������$XGLWRU\�UHSUHVHQWDWLRQV�LQ�SKRQRORJ\��1HZ�<RUN��5RXWOHGJH��
*RXVNRYD�� 0DULD� �������� 'HULYLQJ� HFRQRP\�� V\QFRSH� LQ� 2SWLPDOLW\� 7KHRU\�� 3K'�

GLVVHUWDWLRQ�� 8QLYHUVLW\� RI� 0DVVDFKXVHWWV�� $PKHUVW�� $YDLODEOH� DV� 52$����� IURP� WKH�
5XWJHUV�2SWLPDOLW\�$UFKLYH���

+DJVWURP��3DXO���������&RQWH[WXDO�PHWULFDO�LQYLVLELOLW\��,Q�%HQMDPLQ�%UXHQLQJ��<RRQMXQJ�
.DQJ�	�0DUWKD�0F*LQQLV��HGV���3)��3DSHUV�DW�WKH�LQWHUIDFH���0,7�:RUNLQJ�3DSHUV�LQ�
/LQJXLVWLFV������&DPEULGJH��0DVV���0,7�:RUNLQJ�3DSHUV�LQ�/LQJXLVWLFV�����������

+DOO��1DQF\���������&URVV�OLQJXLVWLF�SDWWHUQV�RI�YRZHO�LQWUXVLRQ��3KRQRORJ\��������������
+D\HV�� %UXFH�� 5REHUW� .LUFKQHU� 	� 'RQFD� 6WHULDGH� �HGV��� �������� 3KRQHWLFDOO\� EDVHG�

SKRQRORJ\��&DPEULGJH��&DPEULGJH�8QLYHUVLW\�3UHVV���
+VX��&KDL�6KXQH���������/DU\QJHDO�IHDWXUHV�LQ�7DLZDQHVH��0V��8&/$��/RV�$QJHOHV��
,W{�� -XQNR�� $UPLQ� 0HVWHU� 	� -D\H� 3DGJHWW� �������� /LFHQVLQJ� DQG� XQGHUVSHFLILFDWLRQ� LQ�

2SWLPDOLW\�7KHRU\��/,��������������
-LPpQH]�� -HV~V� �������� /¶HVWUXFWXUD� VL OjELFD� GHO� GLDOHFWH� YDOHQFLj�� 3K'� GLVVHUWDWLRQ��

8QLYHUVLWDW� GH� 9DOqQFLD�� 5HYLVHG� YHUVLRQ� SXEOLVKHG� ������ /¶HVWUXFWXUD� VL OjELFD� GHO�
FDWDOj��9DOqQFLD�	�%DUFHORQD��,,)9�	�3XEOLFDFLRQV�GH�O¶$EDGLD�GH�0RQWVHUUDW��



� ��

-LPpQH]�� -HV~V� �������� $OWUHV� IHQzPHQV� YRFjOLFV� HQ� HO� PRW�� ,Q� -RDQ� 6ROj�� 0DULD�5RVD�
/ORUHW�� -RDQ� 0DVFDUy� 	� 0DQXHO� 3pUH]� 6DOGDQ\D� �HGV��� *UDPjWLFD� GHO� FDWDOj�
FRQWHPSRUDQL��YRO��,��%DUFHORQD��(PS~ULHV�����������

.HQVWRZLF]��0LFKDHO���������6\OODELILFDWLRQ�LQ�&KXNFKHH��D�FRQVWUDLQWV�EDVHG�DQDO\VLV��,Q�
1LFROH�0DLHU�'DYLGVRQ��*ODXFLD�6LOYD�	�:DQ�6X�<DQ��HGV���3URFHHGLQJV�RI�WKH�)RUPDO�
/LQJXLVWLFV� 6RFLHW\� RI� 0LG� $PHULFD�� YRO�� ��� ,RZD� &LW\�� 'HSDUWPHQW� RI� /LQJXLVWLFV��
8QLYHUVLW\� RI� ,RZD�� ��������� $YDLODEOH� DV� 52$���� IURP� WKH� 5XWJHUV� 2SWLPDOLW\�
$UFKLYH���

.HQVWRZLF]��0LFKDHO� �������� 4XDOLW\�VHQVLWLYH� VWUHVV��5LYLVWD� GL� /LQJXLVWLFD� ��� ���������
$YDLODEOH�DV�52$����IURP�WKH�5XWJHUV�2SWLPDOLW\�$UFKLYH���

.LSDUVN\�� 3DXO� �������� 5HPDUNV� RQ� PDUNHGQHVV�� 3DSHU� SUHVHQWHG� DW� WKH� 7ULODWHUDO�
3KRQRORJ\�:HHNHQG�,,��8QLYHUVLW\�RI�&DOLIRUQLD��6DQWD�&UX]��

.LSDUVN\��3DXO���������6\OODEOHV�DQG�PRUDV� LQ�$UDELF��,Q�&DUROLQH�)pU\�	�5XEHQ�YDQ�GH�
9LMYHU� �HGV��� 7KH� V\OODEOH� LQ� 2SWLPDOLW\� 7KHRU\�� &DPEULGJH�� &DPEULGJH� 8QLYHUVLW\�
3UHVV�����������

.LUFKQHU��5REHUW���������7XUNLVK�YRZHO�KDUPRQ\�DQG�GLVKDUPRQ\��DQ�RSWLPDOLW\�WKHRUHWLF�
DFFRXQW��3DSHU�SUHVHQWHG�DW�WKH�5XWJHUV�2SWLPDOLW\�:RUNVKRS��$YDLODEOH�DV�52$���IURP�
WKH�5XWJHUV�2SWLPDOLW\�$UFKLYH��

.LWWR��&DWKHULQH�	�3DXO�GH�/DF\���������&RUUHVSRQGHQFH�DQG�HSHQWKHWLF�TXDOLW\��,Q�&DURO\Q�
6PDOOZRRG�	�&DWKHULQH�.LWWR��HGV���3URFHHGLQJV�RI�$)/$�9,��WKH�6L[WK�0HHWLQJ�RI�WKH�
$XVWURQHVLDQ�)RUPDO�/LQJXLVWLFV�$VVRFLDWLRQ��7RURQWR��8QLYHUVLW\�RI�7RURQWR�����������

.XHQ�� +HLQULFK� �������� (O� GLDOHFWR� GH� $OJXHU� \� VX� SRVLFLyQ� HQ� OD� KLVWRULD� GH� OD� OHQJXD�
FDWDODQD��$QXDUL�GH�O¶2ILFLQD�5RPjQLFD�GH�/LQJ�tVWLFD�L�/LWHUDWXUD�9,,����������

/HYLQ�� -XOLHWWH� ��������%HWZHHQ�HSHQWKHWLF�DQG�H[FUHVFHQW�YRZHOV� �RU�ZKDW�KDSSHQV�DIWHU�
UHGXQGDQF\�UXOHV���,Q�0HJDQ�&URZKXUVW��HG���:&&)/����6WDQIRUG��6WDQIRUG�/LQJXLVWLF�
$VVRFLDWLRQ�����������

/LQGEORP��%M|UQ���������3KRQHWLF�XQLYHUVDOV�LQ�YRZHO�V\VWHPV��,Q�-RKQ�-��2KDOD�	�-HUL�-��
-DHJHU��HGV���([SHULPHQWDO�SKRQRORJ\��2UODQGR��$FDGHPLF�3UHVV���������

/ORUHW�� 0DULD�5RVD� �������� 9DULDFLy� FRQGLFLRQDGD�� DVSHFWHV� TXDOLWDWLXV� L� TXDQWLWDWLXV��
&DWDODQ�5HYLHZ�����������������

/ORUHW�� 0DULD�5RVD� �����D��� 7KH� SKRQRORJLFDO� UROH� RI� SDUDGLJPV�� WKH� FDVH� RI� LQVXODU�
&DWDODQ�� ,Q� -XOLH� $XJHU�� &ODQF\� &OHPHQWV� 	� %DUEDUD� 9DQFH� �HGV��� &RQWHPSRUDU\�
$SSURDFKHV�WR�5RPDQFH�/LQJXLVWLFV��$PVWHUGDP�	�3KLODGHOSKLD��-RKQ�%HQMDPLQV������
�����$YDLODEOH�DV�52$�����IURP�WKH�5XWJHUV�2SWLPDOLW\�$UFKLYH���

/ORUHW��0DULD�5RVD� �����E���(IHFWHV� FROÂODWHUDOV�GH� OD�GHVLQqQFLD� ]HUR�HQ� OD� IOH[Ly�YHUEDO�
DOJXHUHVD��(VWXGLV�GH�/OHQJXD�L�/LWHUDWXUD�&DWDODQHV��������������

/RPEDUGL��/LQGD���������5HVWULFWLRQV�RQ�GLUHFWLRQ�RI�YRLFLQJ�DVVLPLODWLRQ��DQ�27�DFFRXQW��
0DU\ODQG�:RUNLQJ� 3DSHUV� LQ� /LQJXLVWLFV���� ��������$YDLODEOH� DV� 52$����� IURP� WKH�
5XWJHUV�2SWLPDOLW\�$UFKLYH��

/RPEDUGL�� /LQGD� �������� 3RVLWLRQDO� IDLWKIXOQHVV� DQG� YRLFLQJ� DVVLPLODWLRQ� LQ� 2SWLPDOLW\�
7KHRU\��1//7��������������

/RPEDUGL�� /LQGD� �������� :K\� 3ODFH� DQG� 9RLFH� DUH� GLIIHUHQW�� FRQVWUDLQW�VSHFLILF�
DOWHUQDWLRQV� LQ� 2SWLPDOLW\� 7KHRU\�� ,Q� /LQGD� /RPEDUGL� �HG��� 6HJPHQWDO� SKRQRORJ\� LQ�
2SWLPDOLW\� 7KHRU\��&DPEULGJH�� &DPEULGJH� 8QLYHUVLW\� 3UHVV�� ������� $YDLODEOH� DV�
52$�����IURP�WKH�5XWJHUV�2SWLPDOLW\�$UFKLYH��
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/RPEDUGL��/LQGD���������0DUNHGQHVV�DQG�WKH�W\SRORJ\�RI�HSHQWKHWLF�YRZHOV��0V��8QLYHUVLW\�
RI� 0DU\ODQG�� &ROOHJH� 3DUN�� $YDLODEOH� DV� 52$����� IURP� WKH� 5XWJHUV� 2SWLPDOLW\�
$UFKLYH��

/RSRUFDUR�� 0LFKHOH� �������� 2Q� YRZHO� HSHQWKHVLV� LQ� $OJXHU� &DWDODQ�� ,Q� 3LHU� 0DUFR�
%HUWLQHWWR�� /LYLR� *DWHD�� *HRUJL� -HWFKHY� 	� 'DYLG� 0LFKDHOV� �HGV��� &HUWDPHQ�
3KRQRORJLFXP� ,,,�� 3DSHUV� IURP� WKH� 7KLUG� &RUWRQD� 3KRQRORJ\� 0HHWLQJ�� $SULO� ������
7RULQR��5RVHQEHUJ�	�6HOOLHU�����������

0F&DUWK\��-RKQ�-����������+HDGHG�VSDQV�DQG�DXWRVHJPHQWDO�VSUHDGLQJ��0V��8QLYHUVLW\�RI�
0DVVDFKXVHWWV��$PKHUVW��$YDLODEOH�DV�52$�����IURP�WKH�5XWJHUV�2SWLPDOLW\�$UFKLYH���

0F&DUWK\�� -RKQ� -��	�$ODQ�3ULQFH� ��������*HQHUDOL]HG�DOLJQPHQW�� ,Q�*HHUW�%RRLM�	�-DDS�
YDQ�0DUOH��HGV���<HDUERRN�RI�0RUSKRORJ\�������'RUGUHFKW��.OXZHU����������$YDLODEOH�
DV�52$���IURP�WKH�5XWJHUV�2SWLPDOLW\�$UFKLYH���

0F&DUWK\�� -RKQ� -��	�$ODQ� 3ULQFH� �������� )DLWKIXOQHVV� DQG� UHGXSOLFDWLYH� LGHQWLW\�� ,Q� -LOO�
%HFNPDQ�� /DXUD� :DOVK� 'LFNH\� 	� 6X]DQQH� 8UEDQF]\N� �HGV��� 8QLYHUVLW\� RI�
0DVVDFKXVHWWV� 2FFDVLRQDO� 3DSHUV� LQ� /LQJXLVWLFV� ���� 3DSHUV� LQ� 2SWLPDOLW\� 7KHRU\��
$PKHUVW��0DVV���*/6$�� ���������$YDLODEOH� DV�52$���� IURP� WKH�5XWJHUV�2SWLPDOLW\�
$UFKLYH���

0DVFDUy�� -RDQ� ��������&DWDODQ�SKRQRORJ\�DQG� WKH�SKRQRORJLFDO� F\FOH��3K'�GLVVHUWDWLRQ��
0,7��'LVWULEXWHG������E\�,QGLDQD�8QLYHUVLW\�/LQJXLVWLFV�&OXE���

0DVFDUy��-RDQ���������0RUIRORJLD��%DUFHORQD��(QFLFORSqGLD�&DWDODQD��
0DVFDUy��-RDQ���������$�UHGXFWLRQ�DQG�VSUHDGLQJ�WKHRU\�RI�YRLFLQJ�DQG�RWKHU�VRXQG�HIIHFWV��

0V��8QLYHUVLWDW�$XWzQRPD�GH�%DUFHORQD��%HOODWHUUD��3XEOLVKHG�������&DWDODQ�:RUNLQJ�
3DSHUV�LQ�/LQJXLVWLFV�������������

0DVFDUy��-RDQ���������2Q�WKH�IRUP�RI�VHJPHQW�GHOHWLRQ�DQG�LQVHUWLRQ�UXOHV��3UREXV�������
����

2KDOD�� -RKQ� -�� �������� $OWHUQDWLYHV� WR� WKH� VRQRULW\� KLHUDUFK\� IRU� H[SODLQLQJ� VHJPHQWDO�
FRQVWUDLQWV�� ,Q� -RDQQH� /�� 0LOOHU� 	� 3HWHU� '�� (LPDV� �HGV��� 6SHHFK�� ODQJXDJH�� DQG�
FRPPXQLFDWLRQ��6DQ�'LHJR��$FDGHPLF�3UHVV���������

3DGJHWW��-D\H���������3DUWLDO�FODVV�EHKDYLRU�DQG�QDVDO�SODFH�DVVLPLODWLRQ��,Q�.HLLFKLUR�6X]XNL�
	�'LUN�(O]LQJD� �HGV���3URFHHGLQJV�RI� WKH������6RXWKZHVWHUQ�:RUNVKRS�RQ�2SWLPDOLW\�
7KHRU\��7XFVRQ��7KH�8QLYHUVLW\�RI�$UL]RQD�&R\RWH�3DSHUV�����������$YDLODEOH�DV�52$�
����IURP�WKH�5XWJHUV�2SWLPDOLW\�$UFKLYH���

3DOPDGD�� %ODQFD� �������� /D� IRQRORJLD� GHO� FDWDOj�� HO� SULQFLSLV� JHQHUDOV� L� OD� YDULDFLy��
%DUFHORQD��6HUYHL�GH�3XEOLFDFLRQV�GH�OD�8QLYHUVLWDW�$XWzQRPD�GH�%DUFHORQD��

3pUH]�6DOGDQ\D��0DQXHO���������'HO�OODWt�DO�FDWDOj��0RUIRVLQWD[L�YHUEDO�KLVWzULFD��9DOqQFLD��
8QLYHUVLWDW�GH�9DOqQFLD��

3RQV�� &OjXGLD� �������� (OV� FRQWDFWHV� FRQVRQjQWLFV� HQ� EDOHDU�� 'HVFULSFLy� L� DQjOLVL�� 3K'�
GLVVHUWDWLRQ��8QLYHUVLWDW�GH�%DUFHORQD��

3ULQFH�� $ODQ� 	� 3DXO� 6PROHQVN\� �������� 2SWLPDOLW\� 7KHRU\�� FRQVWUDLQW� LQWHUDFWLRQ� LQ�
*HQHUDWLYH� *UDPPDU�� 0V�� 5XWJHUV� 8QLYHUVLW\� 	� 8QLYHUVLW\� RI� &RORUDGR�� %RXOGHU��
3XEOLVKHG�������0DOGHQ��0DVV��	�2[IRUG��%ODFNZHOO��$YDLODEOH�DV�52$�����IURP�WKH�
5XWJHUV�2SWLPDOLW\�$UFKLYH���

3XOOH\EODQN��'RXJODV���������9RFDOLF�XQGHUVSHFLILFDWLRQ�LQ�<RUXED��/,��������������
5HFDVHQV�� 'DQLHO� �������� )RQqWLFD� GHVFULSWLYD� GHO� FDWDOj�� %DUFHORQD�� ,QVWLWXW� G¶(VWXGLV�

&DWDODQV��
5RVH�� <YDQ� 	� .DWKHULQH� 'HPXWK� �������� 9RZHO� HSHQWKHVLV� LQ� ORDQZRUG� DGDSWDWLRQ��

UHSUHVHQWDWLRQDO�DQG�SKRQHWLF�FRQVLGHUDWLRQV��/LQJXD�����������������



� ��

6DQFKR� &UHPDGHV�� 3HOHJUt� ��������(O� YDOHQFLj� FROÂORTXLDO� GH� OD� YLOD� GH� &DQDOV�� &DQDOV��
$MXQWDPHQW�GH�&DQDOV��

6FDOD�� /XFD� �HG��� �������� &DWDOj� GH� O¶$OJXHU�� FULWHULV� GH� OOHQJXD� HVFULWD�� %DUFHORQD��
3XEOLFDFLRQV�GH�O¶$EDGLD�GH�0RQWVHUUDW��

6HUUD�� -RVHS� ��������/D� IRQRORJLD� SURVzGLFD� GHO� FDWDOj�� 3K'�GLVVHUWDWLRQ��8QLYHUVLWDW� GH�
*LURQD��

6PLWK��1RUYDO� 6��+�� ��������9RZHO� HSLWKHVLV� LQ� WKH� 6XULQDP�FUHROHV��$PVWHUGDP�&UHROH�
6WXGLHV����������

6WHULDGH��'RQFD� �������� 3KRQHWLFV� LQ� SKRQRORJ\�� WKH� FDVH� RI� ODU\QJHDO� QHXWUDOL]DWLRQ�� ,Q�
0DWWKHZ� .�� *RUGRQ� �HG��� 3DSHUV� LQ� 3KRQRORJ\� ��� �8&/$� :RUNLQJ� 3DSHUV� LQ�
/LQJXLVWLFV������/RV�$QJHOHV��8&/$����������

6WHULDGH�� 'RQFD� �������� 'LUHFWLRQDO� DV\PPHWULHV� LQ� SODFH� DVVLPLODWLRQ�� D� SHUFHSWXDO�
DFFRXQW�� ,Q�(OL]DEHWK�+XPH�	�.HLWK� -RKQVRQ� �HGV���7KH� UROH�RI� VSHHFK�SHUFHSWLRQ� LQ�
SKRQRORJ\��1HZ�<RUN��$FDGHPLF�3UHVV�����������

8IIPDQQ�� &KULVWLDQ� ��������9RZHO� HSHQWKHVLV� LQ� ORDQZRUG� SKRQRORJ\�� 3K'� GLVVHUWDWLRQ��
3KLOLSSV�8QLYHUVLWlW�0DUEXUJ��

8IIPDQQ��&KULVWLDQ���������2SWLPDO�HSHQWKHWLF�FRQVRQDQWV��3DSHU�SUHVHQWHG�DW�WKH�2&3���
7URPV¡���

8IIPDQQ��&KULVWLDQ� ��������(SHQWKHWLF�YRZHO�TXDOLW\� LQ� ORDQZRUGV��HPSLULFDO�DQG� IRUPDO�
LVVXHV��/LQJXD������������������

:HW]HOV��/HR�:��	�-RDQ�0DVFDUy���������7KH�W\SRORJ\�RI�YRLFLQJ�DQG�GHYRLFLQJ��/J�����
���������

:KHHOHU��0D[�:�� ��������6RPH� UXOHV� LQ�JHQHUDWLYH� SKRQRORJ\� LQ�PRGHUQ�&DWDODQ�� 3K'�
GLVVHUWDWLRQ��8QLYHUVLW\�RI�2[IRUG��3XEOLVKHG�������3KRQRORJ\�RI�&DWDODQ��2[IRUG��%DVLO�
%ODFNZHOO��

:KHHOHU��0D[�:����������7KH�SKRQRORJ\�RI�&DWDODQ��2[IRUG��2[IRUG�8QLYHUVLW\�3UHVV��
:ULJKW��5LFKDUG���������$�UHYLHZ�RI�SHUFHSWXDO�FXHV�DQG�FXH�UREXVWQHVV�� ,Q�+D\HV�HW�DO��

���������������
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�������������������������������������������������
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:H�DUH�YHU\�JUDWHIXO�WR�$QGUHX�%RVFK�DQG�/XFD�6FDOD�IRU�KHOSLQJ�XV�WR�FRPSOHWH�DQG�FKHFN�
WKH�GDWD��3UHYLRXV�YHUVLRQV�RI� WKLV�ZRUN�ZHUH�SUHVHQWHG�DW� WKH�FRQIHUHQFH�3KRQHWLFV�DQG�
3KRQRORJ\� LQ� ,EHULD� �%HOODWHUUD� ������� DW� WKH� �UG� 2OG�:RUOG� &RQIHUHQFH� LQ� 3KRQRORJ\�
�%XGDSHVW�������� DW� WKH�/LQJXLVWLFV�&ROORTXLXP�DW� WKH�8QLYHUVLW\�RI�&DOLIRUQLD��%HUNHOH\�
�%HUNHOH\� ������ DQG� DW� WKH�6RQGHUIRUVFKXQJVEHUHLFK�0HKUVSUDFKLJNHLW� �+DPEXUJ� �������
:H� WKDQN� WKH� SDUWLFLSDQWV� IRU� WKHLU� WKRXJKWIXO� TXHVWLRQV� DQG� VXJJHVWLRQV��:H� KDYH� DOVR�
SDUWLFXODUO\� SURILWHG� IURP� H[WHQGHG� GLVFXVVLRQV� ZLWK� (XOjOLD� %RQHW�� /DUU\� +\PDQ�� -RDQ�
0DVFDUy��-RKQ�-��0F&DUWK\��-D\H�3DGJHWW�DQG�'RQFD�6WHULDGH��0RUH�VSHFLILF� LVVXHV�ZHUH�
GLVFXVVHG�ZLWK�$QGUHZ�*DUUHWW�DQG�.HLWK�-RKQVRQ��$Q\�UHPDLQLQJ�VKRUWFRPLQJV�DUH�RXUV��
7KH� UHVHDUFK�ZDV� VXSSRUWHG� E\� WKH� 6SDQLVK�0LQLVWHULR� GH� (GXFDFLyQ� \�&LHQFLD� DQG� WKH�
)RQGR�(XURSHR�GH�'HVDUUROOR�5HJLRQDO��UHVHDUFK�SURMHFWV�+80������������+80�����
������&�������DQG�E\�WKH�*HQHUDOLWDW�GH�&DWDOXQ\D��UHVHDUFK�JURXS�����6*5���������
��,Q�WKH�H[DPSOHV��VHYHUDO�FDVHV�LOOXVWUDWH�FRGD�REVWUXHQW�YRLFH�DVVLPLODWLRQ�DQG�ZRUG�ILQDO�
REVWUXHQW�GHYRLFLQJ��WZR�JHQHUDO�SKHQRPHQD�WKDW�DSSO\�ZLWKRXW�H[FHSWLRQV�LQ�&DWDODQ��FI��
�����7KH�LWHP�SRUF�>Rn"NM@�LOOXVWUDWHV�WKH�U&�WR�O&�FKDQJH��ZKLFK�LV�VSHFLILF�WR�$&��VHH�QRWH�
�� WRR��� 7KH�$&� GDWD� DUH�PDLQO\� IURP�/RSRUFDUR� ������� DQG� WKH�&RUSXV�2UDO�'LDOHFWDO�
�&2'��RI� WKH�8QLYHUVLW\�RI�%DUFHORQD��KWWS���ZZZ�XE�HGX�OLQFDW���2WKHU�VRXUFHV�XVHG�DUH�
5HFDVHQV���������%RVFK��������DQG�6FDOD���������ZLWK�DGGLWLRQDO�GDWD�IURP�$QGUHX�%RVFK�
DQG�/XFD�6FDOD��SHUVRQDO�FRPPXQLFDWLRQV�����
��2Q�WKH�XQGHUO\LQJ�YRLFHG�FKDUDFWHU�RI�WKH�SOXUDO�PRUSK��\���VHH��H�J���0DVFDUy�������������
��:KHHOHU��������������DGGXFHV�DQ�DGGLWLRQDO�SLHFH�RI�HYLGHQFH�IRU�WKH�HSHQWKHWLF�QDWXUH�RI�
WKHVH�LQLWLDO�YRZHOV�IURP�WKH�VWUHVV�SDWWHUQ�RI�YHUEV�OLNH�HVWDU�µWR�EH¶��ZKLFK�ILWV�KLV�DQDO\VLV�
LI�D�URRW��UV���DQG�QRW��9UV���LV�SRVLWHG���6HH�$OGHUHWH������IRU�D�VLPLODU�DQDO\VLV�RQ�WKH�VWUHVV�
SDWWHUQ�RI�HVWDU�LQ�6SDQLVK���
��:KHHOHU�������������UHVRUWV�WR�&217,*8,7<�WR�EDQ�GHOHWLRQ�RU�HSHQWKHVLV�ZLWKLQ�PRUSKV�
�FI��.HQVWRZLF]�������0F&DUWK\�	�3ULQFH��������7KH�LGHD�LV�WKDW�LI�ZH�FRQVLGHU�ZRUG�EDVHV�
VXFK�DV��C"4GC��DQG��V4C"MGC���LQWHUQDO�>G@�ZRXOG�EH�SURWHFWHG�E\�,�&217,*8,7<�EXW�QRW�HGJH��
>C@��7KH�XVH�RI�WKLV�FRQVWUDLQW�GRHV�QRW�VROYH�DOO�WKH�SUREOHPV�WKRXJK��VLQFH�,�&217,*8,7<�
ZRXOG�EH�VDWLVILHG�LI�ERWK�YRZHOV�ZHUH�HOLPLQDWHG��H�J��WUDTXHDwWLV���:H�GR�QRW�H[DPLQH�
WKLV�ZRUG�EDVHG�DSSURDFK�IXUWKHU�KHUH��
�� $QRWKHU� SKRQRORJLFDO� GLIIHUHQFH� EHWZHHQ� QRXQV� DQG� YHUEV� LQYROYHV�� IRU� LQVWDQFH�� WKH�
GHOHWLRQ�PDLQWHQDQFH�RI�VRPH�ILQDO�FRQVRQDQWV��ZKLFK�DUH�NHSW�LQ�FHUWDLQ�YHUEDO�IRUPV�EXW�
DUH�RWKHUZLVH�GHOHWHG� LQ� WKH� ODQJXDJH��&RPSDUH�� IRU�H[DPSOH��FRPDQ� µ,�RUGHU¶�YHUVXV�Pj�
µKDQG¶��IURP�WKH�XQGHUO\LQJ�IRUP��OC"P���FI��PDQV� µKDQGV¶���2WKHU�QRQ��VW�SHUVRQ�VLQJXODU�
YHUEDO�IRUPV�RI�WKH�SUHVHQW�LQGLFDWLYH�SDUDGLJP�VKRZ�WKH�VDPH�GLIIHUHQFH��H�J��HQWpQ�µV�KH�
XQGHUVWDQGV¶�LQ�DOO�&DWDODQ�GLDOHFWV��/RSRUFDUR¶V��������DQDO\VLV�KHDYLO\�GHSHQGV�RQ�WKH��VW�
SHUVRQ�VLQJXODU� YHUEDO� IRUPV� ZLWK� VRQRULW\� YLRODWLRQV� WR� GHQ\� ZRUG� HSHQWKHVLV� LQ� $&��
ZLWKRXW�WDNLQJ�LQWR�DFFRXQW�DOO�RWKHU�GLIIHUHQW�SKHQRPHQD�WKDW�WKH�YHUEDO�IRUPV�VKRZ�ZLWK�
UHVSHFW� WR�WKH�QRPLQDO�RQHV��+H�IXUWKHU�DGGXFHV�WKH�H[LVWHQFH�RI�WKH�DGMHFWLYDO�PDVFXOLQH�
VLQJXODU�IRUP�DOHJUH�µKDSS\¶��ZLWK�WKH�DWWHVWHG�SURQXQFLDWLRQ�>C�NG"MT@��UHGXFHG�WR�>C�NG"M@�LQ�
FDVXDO� VSHHFK��� EXW� >C�NG"VdU@� DOZD\V� LQ� WKH� SOXUDO�� ZLWK� FOXVWHU� VLPSOLILFDWLRQ� DQG� SODFH�
DVVLPLODWLRQ��FI��6FDOD������������7KLV�LV��KRZHYHU��WKH�RQO\�LQVWDQFH�RI�QRPLQDO�LQIOHFWLRQ�
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ZLWK�D�VRQRULW\�YLRODWLRQ��,Q�RXU�YLHZ��WKLV�H[DPSOH�VKRZV�WKH�LQLWLDO�VWDGLXP�RI�D�FKDQJH��
EXW� LW� LV� QRW� QRZDGD\V� UHSUHVHQWDWLYH� HQRXJK� WR� GHQ\� ZRUG� HSHQWKHVLV� LQ� $&� IRU� WKH�
DIRUHPHQWLRQHG�DGGXFHG�UHDVRQV��FI��/ORUHW�����E���
��7KH�VWXG\�RI�WKH�VSHFLILF�VRQRULW\�UHODWHG�FRQGLWLRQV�WKDW�KROG�IRU�$&��L�H��WKH�RQHV�IL[LQJ�
WKH�JUDGH�RI�VRQRULW\�GLVWDQFH�DOORZHG�WDXWR��DQG�KHWHUR�V\OODELFDOO\��IDOOV�RXW�RI�WKH�DLP�RI�
WKLV�SDSHU��)XOO�GLVFXVVLRQ�RQ�WKLV� WRSLF�IRU�&DWDODQ�DSSHDUV� LQ�:KHHOHU�������������������
:KHHOHU�GRHV�QRW�GHDO�ZLWK�$&�EXW�KLV�DSSURDFK�FDQ�H[WHQG�WR�WKH�$&�GDWD��HVSHFLDOO\�WKH�
JHQHUDOLVDWLRQV�DQG�DQDO\VLV�KH�SURSRVHV�IRU�WKH�RWKHU�LQVXODU�GLDOHFW��L�H��%DOHDULF�&DWDODQ��
ZLWK� ZKLFK� $&� VKDUHV� PDQ\� SKRQRWDFWLF� UHVWULFWLRQV�� H[FHSW� WKH� RQH� UHODWHG� WR� >K@�
HSHQWKHVLV� �RQ� WKH� UROH�RI� VRQRULW\� LQ�%DOHDULF�&DWDODQ�� VHH�DOVR�3RQV�������ZKR� IROORZV�
*RXVNRYD¶V������SURSRVDO�RQ�UHODWLRQDO�DOLJQPHQW�KLHUDUFKLHV���)RU�DQ�27�DSSURDFK�WR�WKH�
FDVHV� LQYROYLQJ� 2&3� DPRQJ� VLELODQWV� DQG� LWV� LQWHUDFWLRQ� ZLWK� HSHQWKHVLV�� VHH� %RQHW� 	�
/ORUHW���������
�� )RU� WKH� SXUSRVHV� RI� WKLV� SDSHU�� ZH� OLPLW� WKH� XVH� RI�0$;� DQG� '(3� WR� FRQVRQDQWV� DQG�
YRZHOV�� UHVSHFWLYHO\�� 0$;�9� LQWHUDFWV� ZLWK� GHOHWLRQ� RI� YRZHOV� LQ� ZRUG� FRQWDFWV� �H�J��
FRPSUD�DWUDoRV� >MQ�O�R4C�V4C"�UWU@� µV�KH�EX\V� WRROV¶���DQ� LVVXH�ZLWK�ZKLFK�ZH�GR�QRW�GHDO�
KHUH��2Q�WKH�UDQNLQJ�RI�'(3�&�ZLWK�UHVSHFW�WR�'(3�9��VHH�QRWH�����
��7KH�H[DPSOHV�LQ������LOOXVWUDWH�RWKHU�SKHQRPHQD�WKDW�DUH�VSHFLILF�WR�WKH�$&�SKRQRORJ\��
ZKLFK�ZLOO�QRW�EH�DQDO\VHG�LQ�WKLV�SDSHU��WKH�RFFXUUHQFH�RI�DQ�LQWUXVLYH�VWRS�EHWZHHQ�O�Q�DQG�
V��\LHOGLQJ�DQ�DIIULFDWH��H�J��DQLPDOV�>C�PK�OC"NVdU@�µDQLPDOV¶������D���O�G�UKRWDFLVP�LQ�ZRUG�
LQWHUQDO� LQWHUYRFDOLF� SRVLWLRQ� �H�J��PDODQDGD� >OC�4C�PC"�4C@�� ����H��� DQG� O� WR� U� FKDQJH� LQ�
FRPSOH[�RQVHWV��H�J�� >R4C�LG"@������F���ZLWK�&O� LQ�WKH�RWKHU�&DWDODQ�GLDOHFWV��H�J��SODHU��� ,Q�
DGGLWLRQ� WR� WKDW�� $&� VKRZV� ZRUG�ILQDO� U� GHOHWLRQ� LQ� PRVW� R[\WRQHV� �H�J�� IHU� XQ� SUDLHU�
>HG��YO��R4C�LG"@������F���ZKLFK��H[FHSW�IRU�9DOHQFLDQ��LV�D�JHQHUDO�IDFW�RI�&DWDODQ���6HH�QRWH�
��WRR���
�� 7KH�ZRUG�SRXF� LV� WKH� RQO\� LQVWDQFH� RI�*2� FRGDV� LQ�$&� DQG� LW� LV� XVXDOO\� SURQRXQFHG�
UHGXFHG�� >RW"M@�� 2WKHU� FDVHV� RI� >WY@� VLPSOLILFDWLRQ� LQ� RWKHU� &DWDODQ� YDULHWLHV� DUH� GXX�
>FW"Y@a>FW"@�µV�KH�EULQJV¶��GXXV�>FW"YU@a>FW"U@�µ\RX�EULQJ¶���6HH�QRWH������
��� 2QH� FRXOG� FRQFHLYDEO\� JR� RQ� UHJDUGLQJ� WKLV� SUREOHP� DV� EHLQJ� DQ� HIIHFW� RI� V\OODEOH�
FRQWDFW� E\� DVVXPLQJ� WKDW� WKH� YLRODWLRQ� RI� WKH� V\OODEOH� FRQWDFW� ODZ� LV�PRUH� SHQDOLVHG� IRU�
FHUWDLQ�FRQVRQDQWV�WKDQ�IRU�RWKHUV��7KLV�LV� MXVW�DQRWKHU�ZD\�WR�DFNQRZOHGJH�WKDW�WKH�IDFWV�
DUH�UHODWHG�WR�WKH�QDWXUH�RI�WKH�FRGD�FRQVRQDQW�DQG�QRW�WR�WKH�FRQWDFW�LWVHOI���
��� 7KH� FRPSOH[LW\� RI� PRYHPHQWV� RI� DUWLFXODWRUV� FRQWULEXWLQJ� WR� WKH� SHUFHSWXDO� HIIHFW� RI�
VRQRULW\�KDV�EHHQ�DUJXHG�IRU��DPRQJ�RWKHUV��E\�']LXEDOVND�.RODF]\N��������������ZLWKLQ�
WKH� SKRQRWDFWLFV� PRGHO� RI� %HDWV�DQG�%LQGLQJ� �1DWXUDO�� 3KRQRORJ\�� )RU� LQGHSHQGHQW�
UHDVRQV��:KHHOHU�������������SRLQWV�RXW�QRW�RQO\�WKH�FRPSOH[�SKRQHWLF�QDWXUH�RI�DIIULFDWHV�
EXW�DOVR�WKHLU�FRPSOH[�SKRQRORJLFDO�EHKDYLRXU�LQ�&DWDODQ��
��� :ULJKW� ������� SURYLGHV� VXSSRUW� IRU� UHFDVWLQJ� SKRQRWDFWLF� FRQVWUDLQWV�� LQFOXGLQJ�
62125,7<6(48(1&(��RQ�WKH�EDVLV�RI�SHUFHSWXDO�FXH�UREXVWQHVV��$V�IRU�SUHIHUUHG�VHJPHQWDO�
VHTXHQFHV�� KH� GLVWLQJXLVKHV� VLELODQW� IULFDWLYHV� IURP� WKH� RWKHU� IULFDWLYHV� EHFDXVH� VLELODQW�
IULFDWLYHV�KDYH�UHOLDEOH�FXHV�DW�WKHLU�SHDNV�RI�VWULFWXUH��DQG�WKXV�DUH�PRUH�OLNHO\�WR�VXUYLYH�
ZLWKRXW� IODQNLQJ� YRZHOV�� $V� H[SHFWHG�� SUHFRQVRQDQWDO� FRGD� FRQVRQDQWV� DUH� LQ� D� SRRUHU�
VLWXDWLRQ�WKDQ�WKHLU�ZRUG�ILQDO�FRXQWHUSDUWV�ZLWK�UHVSHFW�WR�SHUFHSWLELOLW\��
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���7KH�DEVHQFH�RU�ORZ�IUHTXHQF\�RI�WKHVH�FRPELQDWLRQV�LV�UHODWHG�WR�FRQVWUDLQWV�UHJDUGLQJ�
WKH�GLVSHUVLRQ�RI�VRQRULW\�DPRQJ�WKH�PHPEHUV�RI�D�V\OODEOH��FI��:KHHOHU��������������
��� ,Q� �����ZH� UHVWULFWHG�'(3� WR� YRZHOV� WR�SUHYHQW� FRQVRQDQW� LQVHUWLRQ� WR� UHSDLU� RQVHWOHVV�
V\OODEOHV��'(3�IRU�FRQVRQDQWV�LV�KLJKO\�UDQNHG�LQ�&DWDODQ��ZKLOH�'(3�IRU�YRZHOV�LV�UDQNHG�
YHU\�ORZ��
��� $OLJQPHQW� FRQVWUDLQWV� ZRXOG� QRW� GR� WKH� ULJKW� MRE� KHUH� VLQFH� ERWK� >Xn��NCU��HG"@� DQG�
>Xn�N�VdU�K��HG"@� YLRODWH� WKH� DOLJQPHQW�EHWZHHQ�PRUSKV��GXH� WR�YRZHO� LQVHUWLRQ� LQ� WKH� IRUPHU�
DQG�WR�DIIULFDWLRQ�LQ�WKH�ODWWHU��WKH�ZRUG�HSHQWKHWLF�YRZHO��>C@��PLVDOLJQV�WKH�PRUSKV�>XnN@�
DQG�>U@�LQ�>Xn��NCU��HG"@�DQG�WKH�FORVXUH�VWRS�FRPSRQHQW�RI�WKH�DIIULFDWH�DOVR�PLVDOLJQV�WKHP�LQ�
>Xn�N�VdU�K��HG"@��
���$V�SRLQWHG�RXW�E\�GH�/DF\�������������������WKHUH�LV�QR�HYLGHQFH�WKDW�WKH�VRQRULW\�VFDOH�
GLVWLQJXLVKHV� URXQG� DQG� XQURXQG� YRZHOV�� EXW� WKH� HPHUJHQW� LQIOXHQFH� RI� >/DELDO@�
�>�URXQG@� LQ� KLV� DQDO\VLV�� ZLOO� DOZD\V� UHVXOW� LQ� DQ� HSHQWKHWLF� XQURXQG� YRZHO� EHFDXVH�
HSHQWKHWLF�HOHPHQWV�GR�QRW�KDYH�LQSXW�IHDWXUHV�WR�EH�IDLWKIXO�WR��&DWDODQ�LOOXVWUDWHV�DQRWKHU�
LQWHUHVWLQJ�LVVXH�UDLVHG�E\�GH�/DF\��L�H��WKH�IDFW�WKDW�DQ�DSSDUHQWO\�HSHQWKHWLF�URXQG�YRZHO�
DSSHDUV� LQ� D�PRUSKRORJLFDOO\� UHVWULFWHG� HQYLURQPHQW�� EHLQJ�PRUH� SODXVLEO\� D�PRUSKHPH�
WKDQ�D� WUXH�GHIDXOW��$OO�&DWDODQ�YDULHWLHV�XVH�R� �>W@� LQ�GLDOHFWV�ZLWK�YRZHO� UHGXFWLRQ� OLNH�
$&�� WR�DYRLG�VHTXHQFHV�RI�VLELODQWV� LQ�PDVFXOLQH�QRPLQDOV� �H�J��SDV� >RC"U@� µVWHS��0$6&�¶��
SDVVRV� >RC"�UWU@� µVWHSV� �0$6&�¶���$OWKRXJK� WKH� SDWWHUQ� LV� SKRQRORJLFDOO\� FRQGLWLRQHG�� WKH�
UHSDLU� LV� PRUSKRORJLFDO�� VLQFH� R� LV� D� PDUNHG� PDVFXOLQH� JHQGHU� DOORPRUSK� �IRU� DQ� 27�
DQDO\VLV�RI�VXFK�FDVHV��VHH�%RQHW�HW�DO���������
���1RWH� WKDW� LI�ZH� XVH� RWKHU� FRQWUDVWV� WR� HQG� XS�ZLWK� >K@� DV� WKH� OHDVW�PDUNHG� YRZHO�� WKH�
SUREOHP�RI�WKH�FRQFXUUHQW�SUHVHQFH�RI�WKH�WZR�YRZHOV�VWLOO�SHUVLVWV���
���2QH�FRXOG�DVVXPH�WKDW�WKH�HSHQWKHWLF�>K@�RQO\�FRQWDLQV�D�5RRW�QRGH��ZKLFK�ZRXOG�EORFN�
UHJUHVVLYH� YRLFH� VSUHDGLQJ� IURP� D� IROORZLQJ� FRQVRQDQW�� :H� GR� QRW� SXUVXH� WKLV� OLQH� RI�
UHDVRQLQJ�IRU�FRQVLGHULQJ�LW�WRR�DUELWUDU\���
���6KLSLER�KDV�OHIW�DOLJQHG�WURFKDLF�IHHW��6LQFH�WKH�TXDOLW\�RI�WKH�HSHQWKHWLF�YRZHO�GHSHQGV�
RQ�LWV�SRVLWLRQ�ZLWKLQ�WKH�IRRW��IRRW�IRUP�FRQVWUDLQWV�PXVW�GRPLQDWH�WKH�VRQRULW\�FRQVWUDLQWV��
7KH�IDFW�WKDW�WKH�QRQ�KHDG�SRVLWLRQ�GRHV�QRW�VHOHFW�WKH�OHDVW�VRQRURXV�DYDLODEOH�YRZHO�RI�WKH�
6KLSLER�V\VWHP�LV�DFFRXQWHG�IRU�E\�WKH�FRQVWUDLQW�SHQDOLVLQJ�WKH�OHDVW�VRQRURXV�YRZHO��>Ó@��
DV�QXFOHXV��GH�/DF\�������������
���:H�LQFOXGH�WKH�XQPDUNHG�VHJPHQWV�RI�HDFK�FODVV�LQ�HDFK�KLHUDUFK\��L�H��3�C�IRU�QXFOHL��
121�+'��� IRU�PDUJLQV���DOWKRXJK� WKH�VDPH�UHVXOWV�DUH�DFFRPSOLVKHG�E\�H[FOXGLQJ� WKHP�
IURP�WKHLU� UHVSHFWLYH�KLHUDUFKLHV��DV�SURSRVHG�E\�.LSDUVN\��������DQG�*RXVNRYD���������
DPRQJ�RWKHUV��,I�ZH�H[FOXGH�WKH�XQPDUNHG�VHJPHQWV��LQ�FDVHV�VXFK�DV������ZH�HUDGLFDWH�WKH�
UHGXQGDQF\� UHODWHG� WR� WKH� IDFW� WKDW� WKH� HIIHFWV� RI� WKH� ORZHVW�UDQNHG� FRQVWUDLQW� LQ� WKH�
GRPLQDQW�KLHUDUFK\��3�C��FRLQFLGH�ZLWK�WKRVH�HQKDQFHG�E\�WKH�KLJKHVW�UDQNHG�FRQVWUDLQW�RI�
WKH� GRPLQDWHG� KLHUDUFK\� �121�+'3:,QV�C��� ,Q� FRQWUDVW�� WKH� LQFOXVLRQ� RI� DOO� VHJPHQWV� LQ�
HDFK�KLHUDUFK\�DOORZV�WKH�XVH�RI�WKH�VDPH�KLHUDUFK\�RI�FRQVWUDLQWV�DOZD\V��ZLWKRXW�KDYLQJ�
WR�WDNH�LQWR�DFFRXQW� WKH�VSHFLILF�XQVWUHVVHG�YRZHO�V\VWHP�RI�HDFK�ODQJXDJH��)RU�HDVLQHVV��
ZH�GR�QRW�XVH�PXOWLSOH�FRQIODWLRQ�DPRQJ�FRQVWUDLQWV�RI�D�KLHUDUFK\��GH�/DF\��������������
7KHVH�SRLQWV�DUH�QRW�FUXFLDO�WR�WKH�RYHUDOO�DUJXPHQW�RI�WKH�SDSHU��
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��� 7KH� UHODWLRQ� RI� WKH� WZR� 121�+'�9� IDPLOLHV� ZLWK� UHVSHFW� WR� 3�9� DQWLFLSDWHV�� E\�
WUDQVLWLYLW\�� WKDW� 121�+'3:2IIV�9� GRPLQDWHV� 121�+'3:,QV�9�� D� SUHGLFWDEOH� RUGHULQJ�
JLYHQ�WKDW�YRZHOV�DUH�SURWRW\SLFDOO\�DVVRFLDWHG�WR�PRUH�SURPLQHQW�SRVLWLRQV��
��� 7UDGLWLRQDOO\�� >C@� ZDV� WKH� RQO\� SRVVLEOH� RXWFRPH� LQ� ZRUG�LQLWLDO� SRVLWLRQ�� 1RZDGD\V��
KRZHYHU�� >C@� LV�EHLQJ� VXEVWLWXWHG�E\� >G@� IRU� LQGHSHQGHQW� UHDVRQV�� H�J�� WKH�SUHVVXUH�RI� WKH�
ZULWWHQ�ODQJXDJH��RUWKRJUDSKLFDOO\���H!��DQG�WKH�LQIOXHQFH�RI�6SDQLVK��ZLWK�>G@�LQ�DOO�WKHVH�
FDVHV���FI��-LPpQH]��������+HUH�ZH�DQDO\VH�WKH�WUDGLWLRQDO�VROXWLRQ���,Q�QRWHV����DQG�����ZH�
EULHIO\�GLVFXVV�KRZ�WKH�>C@a>G@�YDULDWLRQ�FDQ�EH�IRUPDOLVHG���
���6WUHVVOHVV�YRZHOV�LQ�LQWHUQDO�FORVHG�V\OODEOHV�RQO\�RFFXU�SUHWRQLFDOO\��VLQFH�&DWDODQ��OLNH�
6SDQLVK�� GRHV� QRW� KDYH� SURSDUR[\WRQHV� ZLWK� WKH� SHQXOWLPDWH� V\OODEOH� FORVHG�� ,Q� WKLV�
SRVLWLRQ�� WKH�>C@�>G@�FRQWUDVW� LV�XVXDOO\�PDLQWDLQHG��DOWKRXJK�LQ�FHUWDLQ�YDULHWLHV� WKHUH� LV�D�
WHQGHQF\�WR�GURS�WKH�FRQWUDVW�LQ�IDYRXU�RI�>C@��ZKHWKHU�WKH�V\OODEOH�LV�RSHQ�RU�FORVHG��H�J��
HOHJDQW� >C�NC�¢C"PV@� µHOHJDQW¶�� FDOHQGDUL� >MC�NCP�FC"�TK@� µFDOHQGDU¶�� 9LFHQWHWD� >XK�UCP�VG"�VC@�
�IHPLQLQH�SURSHU�QDPH��GLPLQXWLYH��FI��9LFHQW�>XK�U'"PV@�µ9LQFHQW¶���FI��-LPpQH]��������
���,W�LV�RI�LQWHUHVW�WKDW��LQ�VRPH�YDULHWLHV�RI�9DOHQFLDQ��WKH�YHUEV�RPSOLU�µWR�ILOO¶�DQG�REULU�µWR�
RSHQ¶�PDLQWDLQ� WKH�KDOI�RSHQ�PLG�YRZHO� �n�� WKDW�DSSHDUV� LQ� WKH�VWHP�QRW�RQO\� LQ�VWUHVVHG�
SRVLWLRQ� �FI��REULV� >n"�$4KU@� µ\RX�RSHQ¶��RPSOLV� >n"O�RNKU@� µ\RX� ILOO¶�� EXW� DOVR� LQ�XQVWUHVVHG�
SRVLWLRQ��FI��REULP�>n�$4�"O@�µZH�RSHQ¶��RPSOLP�>nO�RN�"O@�µZH�ILOO¶���FI��6DQFKR�&UHPDGHV�
�����������7KH�ODFN�RI�UHGXFWLRQ�LQ�WKHVH�XQVWUHVVHG�V\OODEOHV��ZKLFK�QHYHU�RFFXUV�LQ�QRQ�
DEVROXWH�LQLWLDO�V\OODEOHV��FI��SRUWD�>Rn"4�VC@�µV�KH�EULQJV¶��SRUWHP�>RQ4�VG"O@��>Rn4�VG"O@�µZH�
EULQJ¶��� LV� DQRWKHU� LQVWDQFH� RI� WKH� SUHIHUHQFH� IRU� PRUH� VRQRURXV� YRZHOV� LQ� VWURQJHU�
SRVLWLRQV��
��� $V� VDLG� LQ� QRWH� ���� >C@a>G@� YDULDWLRQ� LV� LQGHSHQGHQWO\�PRWLYDWHG�� 7KLV� SDWWHUQ� FDQ� EH�
GHULYHG�LI�121�+'3:,Q�C�LV�ORFDWHG�KLJKHU�LQ�WKH�UDQNLQJ��LQ�WKH�VDPH�SRVLWLRQ�WKDW�3�G�Q�
DSSHDUV��:LWK�WKLV�UDQNLQJ��WKH�>C@�FDQGLGDWH�DQG�WKH�>G@�FDQGLGDWH�DUH�RSWLPDO��GHSHQGLQJ�
XSRQ� ZKHWKHU� 121�+'3:,Q�C� GRPLQDWHV� 3�G�Q� RU� ZKHWKHU� 3�G�Q� GRPLQDWHV� 121�
+'3:,Q�C�DW�DQ\�JLYHQ�HYDOXDWLRQ��
��� ,I�121�+'3:,Q�C�ZHUH� UDQNHG� MXVW� DERYH�3�G�Q� LQ� ������ WKH�YRZHO� >G@�ZRXOG�DOVR�EH�
VHOHFWHG�LQ�LQLWLDO�SRVLWLRQ��
���$V�VDLG� LQ�QRWH���� LQWHUYRFDOLF� �F��EHFRPHV� >4@� LQ�$&��EXW� LW�EHFRPHV� >&@�RU�GHOHWHV� LQ�
RWKHU�&DWDODQ�GLDOHFWV��
���,Q�&DWDODQ��WKH�IDFWV�FRQFHUQLQJ�ZRUG�ILQDO�I�DUH�QRW�V\VWHPDWLF�ZLWK�UHVSHFW�WR�YRLFLQJ�LQ�
SUHYRFDOLF� SRVLWLRQ�� EXW� WKH� JHQHUDO� WHQGHQF\� RI� DOO� GLDOHFWV� LV� QRW� WR� XQGHUJR� YRLFLQJ�
�5HFDVHQV� ������ ������ :KHHOHU� ������� WDNHV� WKLV� YLHZ�� 2XU� GDWD� FRQILUP� WKH� YRLFHOHVV�
SURQXQFLDWLRQ�LQ�$&���
��� %HUP~GH]�2WHUR� ������� ������ WDNHV� WKH� YLHZ� �DOWKRXJK� DGPLWWHGO\� FRQWURYHUVLDO�� WKDW�
ZRUG�ILQDO� I� EHFRPHV� YRLFHG� LQ� SUHYRFDOLF� SRVLWLRQ�� +H� DOVR� GLVFXVVHV� WKH� LQWHUDFWLRQ�
EHWZHHQ� YRLFH� QHXWUDOLVDWLRQ� DQG� VSLUDQWLVDWLRQ� RI� YRLFHG� VWRSV��:H� GLVUHJDUG� WKLV� LVVXH�
KHUH�EHFDXVH�$&��XQOLNH�RWKHU�&DWDODQ�GLDOHFWV��GRHV�QRW�VKRZ�VSLUDQWLVDWLRQ��
���%HFNPDQ� �������������DQG�%HFNPDQ�	�5LQJHQ� �������DSSO\� WKH� OLFHQVLQJ�E\�SURVRG\�
YLHZ� WR� &DWDODQ� YRLFH� QHXWUDOLVDWLRQ� �WKH� ODWWHU� UHVRUWLQJ� WR� VWUDWDO� 27��� EXW� WKH\� GR� QRW�
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DQDO\VH� VLELODQW� YRLFLQJ� DFURVV� ZRUGV�� -LPpQH]� ������� DOVR� DSSOLHV� WKLV� YLHZ� WR� &DWDODQ�
ZLWKLQ�VWUDWDO�27�DQG�:KHHOHU������������ZLWKLQ�SDUDOOHO�27��1RQH�RI�WKH�SUHYLRXV�DQDO\VHV�
GHDOV�ZLWK�WKH�$&�GDWD��
��� :KHHOHU� ������� ������ QHHGV� D� VSHFLILF� YHUVLRQ� RI� $*5((>�YRLFH@�� OLPLWHG� WR� FRGD�
REVWUXHQWV� �µ$� FRGD� REVWUXHQW� DQG� D� IROORZLQJ� VHJPHQW�PXVW� DJUHH� LQ� YRLFLQJ¶�� S�� ������
EHFDXVH� LQ� KLV� DQDO\VLV� WKLV� FRQVWUDLQW� DSSHDUV� WRS�UDQNHG� LQ� WKH� KLHUDUFK\�� DQG� KHQFH�
SRVLWLRQDO� IDLWKIXOQHVV� FRQVWUDLQWV� �H�J�� ,'(17>�YRLFH@2QVHW�� FI�� ������ FDQQRW� UHVWULFW� LWV�
HIIHFWV�DGHTXDWHO\��5HJDUGLQJ�VLELODQW�YRLFLQJ�DFURVV�ZRUGV��:KHHOHU��������������UHVRUWV�WR�
/$=<6,%,/$176��µ:RUG�ILQDO�VLELODQWV�DUH�YRLFHG�EHIRUH�D�YRZHO¶��S��������XQUDQNHG�ZLWK�
UHVSHFW� WR�$*5((>�YRLFH@��+H� UHODWHV� VLELODQW� YRLFLQJ� WR� WKH� IDFW� WKDW� RQVHW� YRLFHG� VWRSV�
SUHFHGHG�E\�D�QRQ�FRQWLQXDQW�VHJPHQW�DUH�DOVR�VSLUDQWLVHG�LQ�PRVW�GLDOHFWV�RI�&DWDODQ��,Q�
$&��WKRXJK��VLELODQW�IULFDWLYHV�YRLFH�DFURVV�ZRUGV�GHVSLWH�WKH�IDFW�WKDW�YRLFHG�VWRSV�GR�QRW�
VSLUDQWLVH��
��� 7KH� GHYRLFLQJ� RI� ZRUG�LQLWLDO� YRZHOV� DV� D� VWUDWHJ\� WR� VDWLVI\� $*5((>�YRLFH@3:� �H�J��
>MC��U�C�U�RG�ULC"N@��>C�TK�R�C�"�4C@��LV�H[FOXGHG�E\�WKH�PDUNHG�FKDUDFWHU�RI�YRLFHOHVV�YRZHOV��
ZKLFK�DUH�EDQQHG�LQ�&DWDODQ��
���)RU�WKH�SXUSRVHV�RI�WKH�DQDO\VLV�SUHVHQWHG�KHUH��LW�LV�HQRXJK�WR�DVVXPH�WKDW�2&3�FDXVHV�
LGHQWLFDO� DGMDFHQW� DXWRVHJPHQWV� WR�PHUJH��5HFHQW� UHYLHZV� WR� WKH� DQDO\VLV� RI� DVVLPLODWLRQ�
ZLWKLQ� 27� DUH�� H�J��� 0F&DUWK\� �������� $UFKDQJHOL� 	� 3XOOH\EODQN� ������� DQG� %DNRYLü�
��������


