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2UGHU�SUHIHUHQFLQJ�DQG�PDUNHW�TXDOLW\�RQ�1$6'$4�EHIRUH�DQG�DIWHU�GHFLPDOL]DWLRQ
$EVWUDFW

'HVSLWH� WKH�ZLGHO\� KHOG�EHOLHI� WKDW�RUGHU�SUHIHUHQFLQJ�DIIHFWV�PDUNHW� TXDOLW\��QR�KDUG� HYLGHQFH�H[LVWV�RQ�WKH�H[WHQW�DQG�GHWHUPLQDQWV�RI�RUGHU�SUHIHUHQFLQJ�DQG�LWV�LPSDFW�RQ�GHDOHU�FRPSHWLWLRQ�DQG�H[HFXWLRQ�TXDOLW\��7KLV�VWXG\�VKRZV�WKDW�WKH�ELG�DVN�VSUHDG��GHDOHU�TXRWH�DJJUHVVLYHQHVV��LV�SRVLWLYHO\��QHJDWLYHO\��UHODWHG�WR�WKH�SURSRUWLRQ�RI�LQWHUQDOL]HG�WUDGHV�GXULQJ�ERWK�WKH�SUH DQG�SRVW�GHFLPDOL]DWLRQ�SHULRGV��$OWKRXJK�GHFLPDO�SULFLQJ�OHG�WR�ORZHU�RUGHU�SUHIHUHQFLQJ�RQ�1$6'$4��WKH�SURSRUWLRQ� RI� SUHIHUHQFHG� WUDGHV�DIWHU� GHFLPDOL]DWLRQ� LV�PXFK�KLJKHU� WKDQ�ZKDW� VRPH�SULRU�VWXGLHV�KDG�SUHGLFWHG��:H�ILQG�WKDW�WKH�SULFH�LPSDFW�RI�SUHIHUHQFHG�WUDGHV�LV�VPDOOHU�WKDQ�WKDW�RI�XQSUHIHUHQFHG�WUDGHV�DQG�SUHIHUHQFHG�RUGHUV�UHFHLYH�JUHDWHU��VPDOOHU��VL]H��SULFH��LPSURYHPHQWV�WKDQ�XQSUHIHUHQFHG�WUDGHV�
-(/�FODVVLILFDWLRQ��*��
.H\� ZRUGV�� 'HFLPDOL]DWLRQ�� ,QWHUQDOL]DWLRQ� 3D\PHQW� IRU� RUGHU� IORZ�� 4XRWH� DJJUHVVLYHQHVV��6SUHDGV��([HFXWLRQ�TXDOLW\�
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�� ,QWURGXFWLRQ
%URNHUV�DQG�GHDOHUV�RQ�1$6'$4�URXWLQHO\�GLUHFW�RU�SUHIHUHQFH�FXVWRPHU�RUGHUV� WR�DQ\�

GHDOHU�ZKR�DJUHHV�WR�KRQRU�WKH�EHVW�TXRWHG�SULFH�UHJDUGOHVV�RI�WKH�SULFH�TXRWHG�E\�WKH�GHDOHU�WR�
ZKRP� WKH� RUGHU� LV� GLUHFWHG�� ,Q� UHWXUQ� IRU� WKH� URXWLQJ� RI� RUGHUV�� GHDOHUV� FRPPRQO\� RIIHU� HLWKHU�
GLUHFW� PRQHWDU\� SD\PHQWV� RU� LQ�NLQG� JRRGV� DQG� VHUYLFHV� WR� EURNHUV�� %URNHUV� DQG� GHDOHUV� DOVR�
IUHTXHQWO\� LQWHUQDOL]H�WKHLU�RUGHU�IORZ�RQ�1$6'$4��,QWHUQDOL]DWLRQ��D�VXEVHW�RI�SUHIHUHQFLQJ��LV�
WKH�GLUHFWLRQ�RI�RUGHU�IORZ�E\�D�EURNHU�GHDOHU�WR�DQ�DIILOLDWHG�GHDOHU�RU�RUGHU�IORZ�H[HFXWHG�E\�WKDW�
EURNHU�GHDOHU�DV�PDUNHW�PDNHU�

$OWKRXJK� SULRU� VWXGLHV� RIIHU� ERWK� DQDO\WLFDO� SUHGLFWLRQV� DQG� H[SHULPHQWDO� HYLGHQFH�
UHJDUGLQJ� WKH� HIIHFWV� RI� RUGHU� SUHIHUHQFLQJ� RQ� H[HFXWLRQ� FRVWV�� H[WDQW� VWXGLHV� RIIHU� OLPLWHG�
HYLGHQFH�RQ�WKH�H[WHQW�DQG�GHWHUPLQDQWV�RI�SUHIHUHQFLQJ�DQG�LWV�LPSDFW�RQ�PDUNHW�TXDOLW\��,Q�WKH�
SUHVHQW�VWXG\��ZH�DGGUHVV�WKH�IROORZLQJ�TXHVWLRQV�XVLQJ�D�ODUJH�VDPSOH�RI�1$6'$4�WUDGHG�VWRFNV��
����+RZ�H[WHQVLYH�LV�SUHIHUHQFLQJ�RQ�1$6'$4"�:KLFK�VWRFNV��ZKLFK�GHDOHUV��DQG�ZKLFK�WUDGHV�
DUH�PRUH�OLNHO\�WR�EH�LQYROYHG�LQ�SUHIHUHQFLQJ"�����+RZ�GRHV�GHFLPDO�SULFLQJ�DIIHFW�SUHIHUHQFLQJ"�
����+RZ�GRHV�SUHIHUHQFLQJ�DIIHFW�VSUHDGV�DQG�GHDOHU TXRWH�DJJUHVVLYHQHVV"�����'RHV�SUHIHUHQFLQJ�
DOORZ� GHDOHUV� WR� VHSDUDWH� LQIRUPHG� WUDGHUV� IURP� XQLQIRUPHG� WUDGHUV"� DQG� ���� 'R� SUHIHUHQFHG�
RUGHUV�UHFHLYH�EHWWHU�SULFH�DQG�VL]H�LPSURYHPHQWV"

&RQVLGHULQJ� WKH� DFDGHPLF� DQG� UHJXODWRU\� GHEDWHV� RQ� ZKHWKHU� LW� LV� DQWLFRPSHWLWLYH�
EHKDYLRU�RU�PDUNHW�VWUXFWXUH�WKDW�OHG�WR�ZLGHU�VSUHDGV�RQ�1$6'$4�� LW�PD\�EH�RI�JUHDW�LQWHUHVW�WR�
�&KULVWLH�DQG�6FKXOW]���������%DWWDOLR�DQG�+ROGHQ���������'XWWD�DQG�0DGKDYDQ���������DQG�.DQGHO�DQG�0DU[�������������� VXJJHVW� WKDW�RUGHU�SUHIHUHQFLQJ� IDFLOLWDWHV� FROOXVLRQ� DQG� WKXV� UHVXOWV� LQ�ZLGHU� ELG�DVN�VSUHDGV��*RGHN��������KROGV�WKDW�RUGHU�SUHIHUHQFLQJ�ZHDNHQV�WKH�OLQNDJH�EHWZHHQ�TXRWH�DJJUHVVLYHQHVV�DQG�RUGHU�IORZ�DQG�GLPLQLVKHV�WKH�LQFHQWLYH�WR�QDUURZ�WKH�VSUHDG��+XDQJ�DQG�6WROO��������DQG�%HVVHPELQGHU��������VXJJHVW�WKDW�LQWHUQDOL]DWLRQ�DQG�SD\PHQW�IRU�RUGHU�IORZ�DUH�OLNHO\�VRXUFHV�RI�ZLGHU�VSUHDGV�RQ�1$6'$4��%ORRPILHOG�DQG� 2¶+DUD� ������� SURYLGH� H[SHULPHQWDO� HYLGHQFH� UHJDUGLQJ� WKH HIIHFW� RI� RUGHU� SUHIHUHQFLQJ� RQ� WKH�FRPSHWLWLYHQHVV� DQG� HIILFLHQF\� RI� ILQDQFLDO� PDUNHWV�� 7KH� DXWKRUV� VKRZ� WKDW� RUGHU� SUHIHUHQFLQJ� PD\�VLJQLILFDQWO\�GHJUDGH�PDUNHW�SHUIRUPDQFH�LI�SUHIHUHQFHG�RUGHUV�DUH�D�ODUJH�VKDUH�RI�WKH�PDUNHW��RU�DUH�UHFHLYHG�E\�YLUWXDOO\�DOO�PDUNHW�PDNHUV��$FNHUW�DQG�&KXUFK� �������H[DPLQH�WKH�HIIHFW�RI�YHUEDO�FRPPXQLFDWLRQ�DQG�RUGHU�SUHIHUHQFLQJ�RQ�ELG�DVN�VSUHDGV�XVLQJ�ODERUDWRU\�ILQDQFLDO�PDUNHWV���7KH�DXWKRUV�FRQFOXGH�WKDW�SD\PHQW�IRU�RUGHU�IORZ�DQG�LQWHUQDOL]DWLRQ�OLPLW�GHDOHUV¶�LQFHQWLYH�WR�LPSURYH�SULFH��� 6HH�&KULVWLH�DQG�6FKXOW]���������+XDQJ�DQG�6WROO���������DQG�&KXQJ��9DQ�1HVV��DQG�9DQ�1HVV������D��
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ERWK� UHJXODWRU\� DXWKRULWLHV� DQG� WKH� JHQHUDO� SXEOLF� WR� NQRZ� KRZ� GHFLPDO� SULFLQJ� DIIHFWV� RUGHU�
SUHIHUHQFLQJ�DQG�ZKHWKHU�RUGHU�SUHIHUHQFLQJ�DIIHFWV�H[HFXWLRQ�TXDOLW\�

6HYHUDO�VWXGLHV�DQDO\]H�RUGHU�SUHIHUHQFLQJ�IRU�H[FKDQJH�OLVWHG�VWRFNV��+DQVFK��1DLN��DQG�
9LVZDQDWKDQ� ������� LQYHVWLJDWH� WKH� HIIHFW� RI� SUHIHUHQFLQJ� DQG� LQWHUQDOL]DWLRQ� RQ� VSUHDGV� DQG�
GHDOHU�SURILWV�IRU�D�VDPSOH�RI�/RQGRQ�6WRFN�([FKDQJH��/6(��VWRFNV�� 7KH�DXWKRUV�ILQG�WKDW�ZKLOH�
SUHIHUHQFHG�WUDGHV�SD\�KLJKHU�VSUHDGV��WKH\�GR�QRW�JHQHUDWH�KLJKHU�GHDOHU�SURILWV��,Q�FRQWUDVW��WKH\�
ILQG� WKDW� LQWHUQDOL]HG� WUDGHV� SD\� ORZHU� VSUHDGV�� 7KH� VWXG\� ILQGV�� KRZHYHU�� QR� HYLGHQFH� RI�
VLJQLILFDQW� UHODWLRQV� EHWZHHQ� WKH� VSUHDG� DQG� SUHIHUHQFLQJ� RU� LQWHUQDOL]DWLRQ� DFURVV� VWRFNV���
$OWKRXJK�WKH�/6(��OLNH�1$6'$4��LV�SULPDULO\�D�GHDOHU�PDUNHW��WKH�UHVXOWV�IRXQG�RQ�WKH�/6(�PD\�
QRW�KROG�RQ�1$6'$4�EHFDXVH�GHDOHU�FRPSHWLWLRQ�IRU�RUGHU�IORZ�RQ�WKH�/6(�LV�GLIIHUHQW�IURP�WKDW�
RQ�1$6'$4��2Q�1$6'$4��WKHUH�DUH�PRUH�WKDQ�����PDUNHW�PDNHUV�FRPSHWLQJ�IRU�RUGHU�IORZ���
,Q�FRQWUDVW�� WKHUH�DUH�RQO\����PDUNHW�PDNHUV�RQ� WKH�/6(�DQG�WKH�PDMRULW\�RI� WKHP�FRPSHWH� IRU�
EXVLQHVV�SULPDULO\�LQ�WKH�ODUJH��)76(������VWRFNV��)XUWKHUPRUH��LW�LV�LOOHJDO�RQ�WKH�/6(�WR�PDNH�
FDVK�SD\PHQWV�WR�SXUFKDVH�WKH�RUGHU�IORZ��ZKHUHDV�VXFK�SD\PHQWV�DUH�DOORZHG�RQ�1$6'$4�

&KRUGLD�DQG�6XEUDKPDQ\DP��������VXJJHVW�WKDW�EURNHUV�PD\�FKDQQHO�FXVWRPHU�RUGHUV�WR�
QRQ�1<6(�PDUNHW� PDNHUV� IRU� RUGHU� IORZ� SD\PHQWV� HYHQ� LI� WKH\� DUH� DZDUH� WKDW�1<6(� RUGHUV�
H[HFXWH� DW� EHWWHU� WKDQ� TXRWHG� SULFHV�� 7KH\� ILQG� WKDW� WUDGHV� H[HFXWHG� RQ� WKH� 1<6(� KDYH�� RQ�
DYHUDJH��D�KLJKHU�SULFH� LPSURYHPHQW� UDWH� WKDQ�WUDGHV�H[HFXWHG�RII� WKH�1<6(��%DWWDOLR��*UHHQH��
DQG�-HQQLQJV��������VKRZ�WKDW�LQWHUQDOL]DWLRQ�RI�RUGHU�IORZ�RQ�UHJLRQDO�H[FKDQJHV�KDV�OLWWOH�VKRUW�
UXQ�HIIHFW�RQ�SRVWHG�RU�HIIHFWLYH�ELG�DVN�VSUHDGV�DW�WKH�QDWLRQDO�OHYHO���7KH�DXWKRUV�DWWULEXWH�WKLV�
UHVXOW� WR� WKH� GHJUHH� RI� PDUNHW� IUDJPHQWDWLRQ� EHLQJ� WRR� VPDOO�� %HFDXVH� WKH� H[WHQW� RI� PDUNHW�
IUDJPHQWDWLRQ� DQG� GHDOHU� FRPSHWLWLRQ� IRU� 1$6'$4�WUDGHG� VWRFNV� LV� JUHDWHU� WKDQ� WKDW� IRU�
H[FKDQJHG�OLVWHG�VWRFNV��SUHIHUHQFLQJ�PD\�H[HUW�D�VWURQJHU�LPSDFW�RQ�1$6'$4�

� 7KH�DXWKRUV�GHILQH�SUHIHUHQFLQJ�DV�³WKH�DFW�RI�GLUHFWLQJ�DQ�RUGHU�WR�D�PDUNHW�PDNHU�ZKR�LV�QRW�SRVWLQJ�WKH�EHVW�SULFH�EXW�ZKR KDV�DJUHHG�LQ�DGYDQFH�WR�H[HFXWH�WKH�RUGHU�DW�EHVW�TXRWHG�SULFH�´
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3HWHUVRQ� DQG� 6LUUL� ������� FRQFOXGH� WKDW� SUHIHUHQFLQJ� LQ� H[FKDQJH�OLVWHG� VWRFNV� KDV� QRW�
GDPDJHG�PDUNHW� TXDOLW\� 7KH 6HFXULWLHV�DQG�([FKDQJH�&RPPLVVLRQ�DOVR�H[DPLQHG� WKH� LVVXH�RI�
SUHIHUHQFLQJ�LQ�GHWDLO�LQ�D������UHSRUW���7KH�&RPPLVVLRQ�FRQFOXGHV�WKDW�ZKLOH�SUHIHUHQFLQJ�DQG�
LQWHUQDOL]DWLRQ�PD\�UHGXFH�RUGHU�LQWHUDFWLRQ��LW�GRHV�QRW�LQKLELW�GHDOHUV�IURP�SURYLGLQJ H[HFXWLRQV�
RI�FXVWRPHU�RUGHUV�DW�WKH�EHVW�SULFHV�

%DWWDOLR��-HQQLQJV��DQG�6HOZD\������D������E��H[DPLQH�RUGHU�SUHIHUHQFLQJ�RQ�1$6'$4�
XVLQJ�SURSULHWDU\�GDWD� IURP�.QLJKW�6HFXULWLHV��%DWWDOLR��-HQQLQJV��DQG�6HOZD\� �����D�� ILQG� WKDW�
WKH� GHDOHU¶V� JURVV� PDUNHW�PDNLQJ� UHYHQXH� YDULHV� VXEVWDQWLDOO\� DFURVV� EURNHUV�� 7KH� VWXG\�
FRQFOXGHV�WKDW�SD\PHQW�IRU�RUGHU�IORZ�PD\�VXUYLYH�GHFLPDOL]DWLRQ�LI�GHDOHUV�FXVWRPL]H�SD\PHQW�
VFKHGXOHV�E\�SD\LQJ� VRPH�EURNHUV�PRUH� WKDQ�RWKHUV�EDVHG�RQ� WKH� LQIRUPDWLRQ� FRQWHQW�RI�RUGHU�
IORZ�� %DWWDOLR�� -HQQLQJV�� DQG� 6HOZD\� �����E�� H[DPLQH� WKH� GLYLVLRQ� RI�PDUNHW�PDNLQJ� UHYHQXH�
DPRQJ�GHDOHU��EURNHU��DQG�WUDGHU���7KH\�ILQG�WKDW�WKH�QHW�WUDGLQJ�FRVW�RI�WKH�EURNHU�UHIXVLQJ�RUGHU�
IORZ�SD\PHQWV�GRHV�QRW�GRPLQDWH�WKH�QHW�WUDGLQJ�FRVW�RI�DOO�EURNHUV�VHOOLQJ�RUGHU�IORZ�WR�.QLJKW��
7KH�VWXG\�FRQFOXGHV�WKDW�SD\PHQW�IRU�RUGHU�IORZ�GRHV�QRW�XQDPELJXRXVO\�KDUP�WUDGHUV�DQG�FDVWV�
GRXEW�RQ�WKH�FRQFOXVLRQV�RI�H[WDQW�VWXGLHV�XVLQJ�RQO\�WUDGH�SULFHV�WR�DVVHVV�PDUNHW�TXDOLW\�

$OWKRXJK�SULRU�VWXGLHV�SURYLGH�YDOXDEOH�LQVLJKW�LQWR�WKH�LPSDFW�RI�RUGHU�SUHIHUHQFLQJ�RQ�
GHDOHU� FRPSHWLWLRQ� DQG� H[HFXWLRQ� TXDOLW\�� WKHUH� DUH� VWLOO� PDQ\� XQDQVZHUHG� TXHVWLRQV�� ,Q� WKLV�
SDSHU��ZH�SURYLGH�IXUWKHU�HYLGHQFH�RQ�WKH�H[WHQW�DQG�HIIHFW�RI�RUGHU�SUHIHUHQFLQJ�RQ�1$6'$4�
XVLQJ� GDWD� EHIRUH� DQG� DIWHU� GHFLPDOL]DWLRQ�� 8QOLNH� SUHYLRXV� VWXGLHV� WKDW� XWLOL]H� GDWD� IURP� RQH�
PDUNHW�PDNHU��ZH�XVH�TXRWH�DQG�WUDGH�GDWD�IRU�D�ODUJH�QXPEHU�RI�1$6'$4�GHDOHUV��:KLOH�SULRU�
UHVHDUFK� IRFXVHV� PRVWO\� RQ� RUGHU� SUHIHUHQFLQJ� RQ� UHJLRQDO� H[FKDQJHV� DQG� WKH� QDWXUH� RI�
FRPSHWLWLRQ�EHWZHHQ�1<6(�DQG�QRQ�1<6(�PDUNHW�PDNHUV�� RXU� IRFXV� LV�RUGHU�SUHIHUHQFLQJ�RQ�
1$6'$4� DQG� FRPSHWLWLRQ� DPRQJ� 1$6'$4� GHDOHUV�� %HFDXVH� WKH� QDWXUH� DQG� H[WHQW� RI�
FRPSHWLWLRQ� DPRQJ�1$6'$4�GHDOHUV� DUH�GLIIHUHQW� IURP� WKRVH� EHWZHHQ�1<6(�DQG�QRQ�1<6(�
PDUNHW�PDNHUV��RXU�VWXG\�VKHGV�IXUWKHU�OLJKW�RQ�WKH�HIIHFW�RI�RUGHU�SUHIHUHQFLQJ�RQ�PDUNHW�TXDOLW\�

,Q�DGGLWLRQ��RXU�VWXG\�SURYLGHV�HYLGHQFH�UHJDUGLQJ�WKH� LPSDFW�RI�GHFLPDOL]DWLRQ�RQ�RUGHU�



�

SUHIHUHQFLQJ��3ULRU�VWXGLHV�RIIHU�FRQIOLFWLQJ�SUHGLFWLRQV�UHJDUGLQJ�WKH�HIIHFW�RI GHFLPDO�SULFLQJ�RQ�
RUGHU� SUHIHUHQFLQJ�� &KRUGLD� DQG� 6XEUDKPDQ\DP� �������� .DQGHO� DQG� 0DU[� �������� DQG� +DUULV�
�������SUHGLFW�WKDW�GHFLPDO�SULFLQJ�ZLOO�JUHDWO\�UHGXFH�RUGHU�SUHIHUHQFLQJ���,Q�FRQWUDVW��%HQYHQLVWH��
0DUFXV�� DQG�:LOKHOP� �������� %DWWDOLR� DQG� +ROGHQ� �������� DQG� %DWWDOLR�� -HQQLQJV�� DQG� 6HOZD\�
�����D��SUHGLFW�WKDW�GHFLPDOL]DWLRQ�PD\�KDYH�RQO\�D�PDUJLQDO�HIIHFW�RQ�SUHIHUHQFLQJ��:H�VKHG�OLJKW�
RQ�WKLV�GHEDWH�E\�FRPSDULQJ�WKH�H[WHQW�RI�SUHIHUHQFLQJ�LPPHGLDWHO\�EHIRUH�DQG�DIWHU�GHFLPDOL]DWLRQ��
:H�DOVR�FRPSDUH�SULFH�LPSDFW�DQG�SULFH�VL]H�LPSURYHPHQWV�EHWZHHQ�SUHIHUHQFHG�DQG�XQSUHIHUHQFHG�
WUDGHV� DQG� WKHUHE\� GHWHUPLQH�ZKHWKHU� SUHIHUHQFHG� WUDGHV� KDYH� VPDOOHU� LQIRUPDWLRQ� FRQWHQWV� DQG�
UHFHLYH�EHWWHU�H[HFXWLRQV�DV�VRPH�UHVHDUFKHUV�VXJJHVWHG�

2XU�HPSLULFDO�UHVXOWV�VKRZ�WKDW�RUGHU�SUHIHUHQFLQJ�LV�SUHYDOHQW�RQ�1$6'$4�GXULQJ�ERWK�
WKH�SUH�DQG�SRVW�GHFLPDOL]DWLRQ�SHULRGV���$OWKRXJK�WKH�LPSOHPHQWDWLRQ�RI�GHFLPDO�SULFLQJ�ORZHUHG�
WKH�H[WHQW�RI�RUGHU�SUHIHUHQFLQJ��WKH�SURSRUWLRQ�RI�SUHIHUHQFHG�WUDGHV�DIWHU�GHFLPDOL]DWLRQ�LV�PXFK�
KLJKHU� WKDQ� ZKDW� SULRU� VWXGLHV� >H�J��� &KRUGLD� DQG� 6XEUDKPDQ\DP� �������� .DQGHO� DQG� 0DU[�
�������� DQG�+DUULV� ������@�KDG�SUHGLFWHG� :H�ILQG�D�VLJQLILFDQW�DQG�SRVLWLYH��QHJDWLYH��UHODWLRQ�
EHWZHHQ� VSUHDGV� �GHDOHU� TXRWH� DJJUHVVLYHQHVV�� DQG� WKH� H[WHQW� RI� LQWHUQDOL]DWLRQ� GXULQJ� ERWK�
SHULRGV��7KH�SULFH�LPSDFW�RI�SUHIHUHQFHG�WUDGHV�LV�VLJQLILFDQWO\�VPDOOHU�WKDQ�WKDW�RI�XQSUHIHUHQFHG�
WUDGHV� DQG� SUHIHUHQFHG� WUDGHV� UHFHLYH� JUHDWHU� �VPDOOHU�� VL]H� �SULFH�� LPSURYHPHQWV� WKDQ�
XQSUHIHUHQFHG�WUDGHV�

7KH�SDSHU�LV�RUJDQL]HG DV�IROORZV��6HFWLRQ���GHVFULEHV�GDWD�VRXUFHV�DQG�VDPSOH�VHOHFWLRQ�
SURFHGXUHV�DQG�SUHVHQWV�GHVFULSWLYH�VWDWLVWLFV��6HFWLRQ���GLVFXVVHV�WKH�H[WHQW�DQG�GHWHUPLQDQWV�RI�
RUGHU�SUHIHUHQFLQJ�DQG�SUHVHQWV�HYLGHQFH�RQ�KRZ�GHFLPDO�SULFLQJ�DIIHFWV�RUGHU�SUHIHUHQFLQJ DQG�
H[HFXWLRQ� FRVWV�� 6HFWLRQ� �� DQDO\]HV� WKH� HIIHFWV� RI� LQWHUQDOL]DWLRQ� RQ� VSUHDGV� DQG� GHDOHU� TXRWH�
DJJUHVVLYHQHVV�� 6HFWLRQ� �� FRPSDUHV� SULFH� LPSDFW�� SULFH� LPSURYHPHQW�� DQG� VL]H� LPSURYHPHQW�
EHWZHHQ� SUHIHUHQFHG� DQG� XQSUHIHUHQFHG� WUDGHV�� 6HFWLRQ� �� SURYLGHV� D� EULHI� VXPPDU\� DQG�
FRQFOXGLQJ�UHPDUNV�
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�� 'DWD�VRXUFHV�DQG�VDPSOH�FKDUDFWHULVWLFV
7KH�1$6'$4�6WRFN�0DUNHW�EHJDQ�LWV�GHFLPDO�WHVW�SKDVH�ZLWK����VHFXULWLHV�RQ�0DUFK�����

������IROORZHG�E\�DQRWKHU�����VHFXULWLHV�RQ�0DUFK�����������$OO�UHPDLQLQJ�1$6'$4�VHFXULWLHV�
FRQYHUWHG� WR� GHFLPDO� TXRWLQJ� RQ�$SULO� ��� ������ 7R� H[DPLQH� WKH� HIIHFWV� RI� GHFLPDO� SULFLQJ� RQ�
RUGHU� SUHIHUHQFLQJ� DQG� H[HFXWLRQ� FRVWV�� ZH� XVH� GDWD� EHIRUH� DQG� DIWHU� WKH� LPSOHPHQWDWLRQ� RI�
GHFLPDO�SULFLQJ�

:H�REWDLQ�GDWD� IRU� WKLV� VWXG\� IURP�1$675$4� 7UDGH�DQG 4XRWH�'DWD��:H�XVH� WUDGH��
LQVLGH� TXRWH�� DQG� GHDOHU� TXRWH� GDWD� IRU� 1RYHPEHU� ����� DV� RXU� VWXG\� VDPSOH� IRU� WKH� SUH�
GHFLPDOL]DWLRQ� SHULRG�� :H� XVH� FRUUHVSRQGLQJ� GDWD� IRU� -XQH� ����� IRU� WKH� SRVW� GHFLPDOL]DWLRQ�
SHULRG��:H�XVH�SURSULHWDU\�GDWD�IURP�1$6'$4�WR�GHWHUPLQH�ZKHWKHU�HDFK�WUDGH�LV�SUHIHUHQFHG�
RU�QRW��:H�LQFOXGH�D�VWRFN�LQ�RXU�VWXG\�VDPSOH�LI�LWV�GDWD�DUH�DYDLODEOH�IRU�ERWK�SHULRGV��7KH�ILQDO�
VWXG\�VDPSOH�FRQVLVWV�RI�������1$6'$4�OLVWHG�VWRFNV�

:H�RPLW�WKH�IROORZLQJ�WR�PLQLPL]H�GDWD�HUURUV������TXRWHV�LI�HLWKHU�WKH�DVN�RU�WKH�ELG�LV�
OHVV�WKDQ�RU�HTXDO�WR�]HUR������TXRWHV�LI�HLWKHU�WKH�DVN�VL]H�RU�WKH�ELG�VL]H�LV�OHVV�WKDQ�RU�HTXDO�WR�
]HUR������TXRWHV�LI�WKH�ELG�DVN�VSUHDG�LV�JUHDWHU�WKDQ����RU�OHVV�WKDQ�]HUR������EHIRUH�WKH�RSHQ�DQG�
DIWHU�WKH�FORVH�WUDGHV�DQG�TXRWHV������WUDGHV�LI�WKH�SULFH�RU�YROXPH�LV�OHVV�WKDQ�RU�HTXDO�WR�]HUR������
WUDGH�SULFH��SW��LI�_�SW�± SW����SW��_ !����������DVN�TXRWH��DW��LI�_�DW�± DW����DW��_ !������DQG�����ELG�TXRWH��EW��
LI��_�EW�± EW����EW��_ !�����

:H�PHDVXUH�VKDUH�SULFH�E\�WKH PHDQ�GDLO\�FORVLQJ�TXRWH�PLGSRLQWV�DQG�UHWXUQ�YRODWLOLW\�
E\� WKH� VWDQGDUG� GHYLDWLRQ� RI� GDLO\� UHWXUQV� FDOFXODWHG� IURP� GDLO\� FORVLQJ� TXRWH� PLGSRLQWV��:H�
PHDVXUH� WUDGH� VL]H�E\� WKH�DYHUDJH�GROODU� WUDQVDFWLRQ�VL]H��:H�PHDVXUH� ILUP� VL]H�E\� WKH�PDUNHW�
YDOXH� RI� HTXLW\� DW� WKH� EHJLQQLQJ� RI� HDFK� VWXG\� SHULRG�� :H� HPSOR\� WKH� +HUILQGDKO�LQGH[� DV� D�
PHDVXUH� RI� GHDOHU� FRPSHWLWLRQ� DQG� WUDGLQJ� FRQFHQWUDWLRQ� LQ� HDFK� VWRFN�� � :H� FDOFXODWH� WKH�
+HUILQGDKO�LQGH[�IRU�VWRFN�L�XVLQJ�WKH�IROORZLQJ�IRUPXOD�

+�,1'(;�L�� ��M>���9�L�M���M9�L�M�@�� ���
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ZKHUH�9�L�M��LV�VWRFN�L¶V�GROODU�YROXPH�H[HFXWHG�E\�GHDOHU�M��7KH�+HUILQGDKO�LQGH[�LQFUHDVHV�DV�WKH�
QXPEHU�RI�GHDOHUV�GHFUHDVHV�RU�DV�WKH�SURSRUWLRQ�RI�YROXPH�E\�WKH�OHDGLQJ�GHDOHU�LQFUHDVHV��7KXV��
D� KLJK�+HUILQGDKO�LQGH[ LV� DVVRFLDWHG�ZLWK� KLJK� FRQFHQWUDWLRQ� RI� WUDGLQJ��6FKXOW]� ������� KROGV�
WKDW� WKH�+HUILQGDKO�LQGH[� LV� D�EHWWHU�PHDVXUH� RI�GHDOHU� FRPSHWLWLRQ� WKDQ� WKH�QXPEHU�RI�GHDOHUV�
EHFDXVH�WKH�ODWWHU�WHQGV�WR�RYHUVWDWH�WKH�GHJUHH�RI�FRPSHWLWLRQ��

:H� UHSRUW� VHOHFW� DWWULEXWHV�RI� RXU� VWXG\� VDPSOH� RI� ������ VWRFNV� LQ�7DEOH� ���7KH�DYHUDJH�
VKDUH� SULFH� LV� ������� EHIRUH� GHFLPDOL]DWLRQ� DQG� ������� DIWHU� GHFLPDOL]DWLRQ�� 7KH� DYHUDJH� GROODU�
WUDGH� VL]H� DQG� WKH� DYHUDJH� QXPEHU� RI� WUDQVDFWLRQV� DUH� �������� DQG� �������� UHVSHFWLYHO\�� EHIRUH
GHFLPDOL]DWLRQ�DQG��������DQG��������DIWHU�GHFLPDOL]DWLRQ���7KH�DYHUDJH�VWDQGDUG�GHYLDWLRQ�RI�GDLO\�
UHWXUQV� LV� ������� EHIRUH� GHFLPDOL]DWLRQ� DQG� ������� DIWHU� GHFLPDOL]DWLRQ�� 7KH� DYHUDJH� PDUNHW�
FDSLWDOL]DWLRQ� LV� ������� PLOOLRQV� EHIRUH� GHFLPDOL]DWLRQ� ����� PLOOLRQV� DIWHU� GHFLPDOL]DWLRQ�� 7KH�
ODUJHU�SHUFHQWDJH�FKDQJH�LQ�PDUNHW�FDSLWDOL]DWLRQ�EHWZHHQ�WKH�SUH�DQG�SRVW�GHFLPDOL]DWLRQ�SHULRGV�
UHODWLYH�WR�WKH�FRUUHVSRQGLQJ�FKDQJH�LQ�VKDUH�SULFH�LQGLFDWHV�WKDW�WKH�ILUP�ZLWK�D�JUHDWHU�QXPEHU�RI�
VKDUHV�RXWVWDQGLQJ�H[SHULHQFHG�D�ODUJHU�UHGXFWLRQ�LQ�VKDUH�SULFH�

7KH�DYHUDJH�+HUILQGDKO�LQGH[�EDVHG�RQ�GROODU�YROXPH�LV�������EHIRUH�GHFLPDOL]DWLRQ�DQG�
������ DIWHU� GHFLPDOL]DWLRQ��:H� REWDLQ� VLPLODU� UHVXOWV� IURP� WKH� +HUILQGDKO�LQGH[� EDVHG� RQ� VKDUH�
YROXPH��7KH�)HGHUDO�7UDGH�&RPPLVVLRQ��)7&��FRQVLGHUV�WKH�+HUILQGDKO�LQGH[�YDOXHV�EHORZ�������
DV� FKDUDFWHULVWLFV� RI� DQ� XQFRQFHQWUDWHG� LQGXVWU\�� WKH� LQGH[� YDOXHV� EHWZHHQ� ������ DQG� ������ DV�
LQGLFDWLYH�RI�PRGHUDWH�FRQFHQWUDWLRQ��DQG�WKH�LQGH[�YDOXHV�JUHDWHU�WKDQ�������DV�LQGLFDWLYH�RI�KLJK�
FRQFHQWUDWLRQ���$OWKRXJK�WKH�+HUILQGDKO�LQGH[�LV�XVXDOO\�DSSOLHG�WR�EURDGO\�GHILQHG�LQGXVWULHV�UDWKHU�
WKDQ�QDUURZO\�GHILQHG�LQGXVWULHV�OLNH�PDUNHW�PDNLQJ� LQ�D�VSHFLILF�VWRFN��WKH�)7&�JXLGHOLQHV�RIIHU�
� 8VLQJ�GDWD�IURP�0D\������WKURXJK�)HEUXDU\�������6FKXOW]�ILQGV�WKDW�WKH�DYHUDJH�QXPEHU�RI�GHDOHUV�H[FHHGV�WHQ��EXW� WKH� DYHUDJH�+HUILQGDKO�LQGH[� LV�JUHDWHU� WKDQ�������� �%HFDXVH� WKH�+HUILQGDKO�LQGH[�RI�������ZRXOG�RFFXU� LI� IRXU� GHDOHUV� VKDUH� DOO� WKH� YROXPH� HTXDOO\�� WKH� QXPEHU� RI� GHDOHUV� WHQGV� WR� RYHUVWDWH� WKH� OHYHO� RI�FRPSHWLWLRQ�� ,Q� DGGLWLRQ�� (OOLV�� 0LFKDHO\�� DQG� 2¶+DUD� ������� VKRZ� WKDW� WKHUH� DUH� PDQ\� GRUPDQW� PDUNHW�PDNHUV�IRU�DQ\�JLYHQ�VWRFN�DQG�HQWHULQJ�PDUNHW�PDNHUV�IDLO�WR�FDSWXUH�D�PHDQLQJIXO�VKDUH�RI�WUDGLQJ�RU�SURILWV��7KXV��WKH�QXPEHU�RI�PDUNHW�PDNHUV�DORQH�LV�XQOLNHO\�WR�FDSWXUH�WKH�FRPSHWLWLYH�QDWXUH�RI�WKH�PDUNHW���
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VRPH�LQVLJKW�RQ�WKH�QDWXUH�RI�GHDOHU�FRPSHWLWLRQ�RQ�1$6'$4�
6FKXOW]��������VKRZV�WKDW�WKH�DYHUDJH�+HUILQGDKO�LQGH[�IRU�1$6'$4�VWRFNV�LV�������MXVW�

SULRU�WR� WKH������RUGHU�KDQGOLQJ� UXOH�FKDQJH�DQG�������DIWHU�WKH�UXOH�FKDQJH��2XU�UHVXOWV�VXJJHVW�
WKDW�WKHUH�KDV�EHHQ�D�VLJQLILFDQW�GHFOLQH�LQ�WKH�+HUILQGDKO�LQGH[�VLQFH�WKH������UXOH�FKDQJH��IURP�
������ MXVW�DIWHU� WKH� UXOH� FKDQJH� WR�������DIWHU�GHFLPDOL]DWLRQ�� D�����GURS�� 2Q� WKH�ZKROH�� WKHVH�
UHVXOWV� LQGLFDWH� WKDW� WKH� OHYHO� RI� PDUNHW� FRQFHQWUDWLRQ� RQ� 1$6'$4� KDV� GHFOLQHG� FRQVLGHUDEO\�
GXULQJ�WKH�ODVW�VHYHUDO�\HDUV�
�� 2UGHU�SUHIHUHQFLQJ�DQG�H[HFXWLRQ�FRVWV�EHIRUH�DQG�DIWHU�GHFLPDOL]DWLRQ

,Q�WKLV�VHFWLRQ��ZH�ILUVW�GHVFULEH�KRZ�RUGHU�SUHIHUHQFLQJ�DQG�H[HFXWLRQ�FRVWV�DUH�PHDVXUHG�
DQG� FRPSDUH� RUGHU� SUHIHUHQFLQJ� EHWZHHQ� WKH� SUH� DQG� SRVW� GHFLPDOL]DWLRQ� SHULRGV�� :H� WKHQ�
H[DPLQH� KRZ� RUGHU� SUHIHUHQFLQJ� LV� UHODWHG� WR� VWRFN� DWWULEXWHV� DQG� GHDOHU� W\SHV�� )LQDOO\�� ZH�
FRPSDUH�H[HFXWLRQ�FRVWV�EHIRUH�DQG�DIWHU�GHFLPDO�SULFLQJ����
���� 0HDVXUHPHQW�RI�RUGHU�SUHIHUHQFLQJ�DQG�H[HFXWLRQ�FRVWV

3URSULHWDU\�GDWD�IURP�1$6'$4�FRQWDLQ�LQIRUPDWLRQ�RQ�WKH�TXRWHV�DQG�WUDQVDFWLRQV�RI�DOO�
PDUNHW� PDNHUV� WKDW� DOORZV� XV� WR� GHWHUPLQH� ZKHWKHU� D� SXEOLF� WUDGH� LV� SUHIHUHQFHG�� )LUVW�� ZH�
FRQVLGHU�D�WUDGH�LQWHUQDOL]HG��L�H���YHUWLFDOO\�SUHIHUHQFHG��LI�WKH�UHSRUWLQJ�PDUNHW�PDNHU� LV�DOVR�D�
FRQWUD�SDUW\�LQ�WKH�WUDGH� :KHQ�WKH�UHSRUWLQJ�PDUNHW�PDNHU�LV�QRW�D�FRQWUD�SDUW\�LQ�WKH�WUDGH��ZH�
WUDFH�WKH�PDUNHW�PDNHU¶V�TXRWH�DW�WKH�WLPH�RI�WUDQVDFWLRQ�DQG�FRQVLGHU�WKH�WUDGH�SUHIHUHQFHG�LI�WKH�
TXRWH�LV�SRRUHU�WKDQ�WKH�SUHYDLOLQJ�LQVLGH�PDUNHW�TXRWH�� )RU�H[DPSOH��LI�D�PDUNHW PDNHU�ERXJKW�
����VKDUHV�DW�WKH�LQVLGH PDUNHW�ELG�SULFH�RI�����ZKLOH�KH�ZDV�SRVWLQJ�WKH�ELG�SULFH�RI����������ZH�
FRQVLGHU�WKH�WUDGH�SUHIHUHQFHG�
� 7KH�DYHUDJH�+HUILQGDKO� LQGH[� IRU�RXU�VDPSOH�RI�1$6'$4�VWRFNV�PD\QRW� EH�GLUHFWO\� FRPSDUDEOH� WR� WKH�FRUUHVSRQGLQJ�ILJXUH�LQ�6FKXOW]��������XQOHVV�ERWK�VWXG\�VDPSOHV�LQFOXGH�URXJKO\�LGHQWLFDO�VWRFNV�� %OXPH� DQG�*ROGVWHLQ� ������� DQG�+DQVFK�� 1DLN�� DQG�9LVZDQDWKDQ� ������� HPSOR\� WKH� VDPH� DSSURDFK� WR�PHDVXUH�WKH�WUDGLQJ�YROXPH�FDSWXUHG�WKURXJK�SD\PHQW�IRU�RUGHU�IORZ�DQG�RWKHU�QRQ�SULFH�PHDQV��
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7KH�6HFXULWLHV�DQG�([FKDQJH�&RPPLVVLRQ��6(&��QRWHV�WKDW�LQ�LWV�EURDGHVW�VHQVH��WKH�WHUP�
SUHIHUHQFLQJ�UHIHUV�WR�WKH�GLUHFWLRQ�RI�RUGHU�IORZ�E\�D�EURNHU�GHDOHU�WR�D�VSHFLILF�PDUNHW�PDNHU�RU�
VSHFLDOLVW��LQGHSHQGHQW�RI�ZKHWKHU�RU�QRW�VRPH�IRUP�RI�DIILOLDWLRQ�RU�LQGXFHPHQW�IRU�WKH�GLUHFWLRQ�
RI�RUGHU� IORZ�H[LVWV�EHWZHHQ� WKH�EURNHU�GHDOHU�DQG� WKH�PDUNHW�PDNHU� RU� VSHFLDOLVW�� +HQFH��RXU�
PHDVXUH�RI�SUHIHUHQFLQJ�LV�LQ�OLQH�ZLWK�WKH�6(&¶V�GHILQLWLRQ�RI�SUHIHUHQFLQJ�

1RWH�WKDW�VWRFN�L¶V�YROXPH�H[HFXWHG�E\�GHDOHU�M�ZKHQ�M�LV�QRW�DQ�(&1��9�L�M���FRQVLVWV�RI�
IRXU�FRPSRQHQWV�

9�L�M�� �9,17�L�M����9,16�L�M����91,16�L�M����9(�L�M�� ���
ZKHUH�9,17�L�M��LV�VWRFN�L¶V�LQWHUQDOL]HG�YROXPH�IRUZDUGHG�WR�GHDOHU�M��9,16�L�M��LV�VWRFN�L¶V�QRQ�
LQWHUQDOL]HG�YROXPH�H[HFXWHG�E\�GHDOHU�M�ZKHQ�KH�LV�DW�WKH�LQVLGH�PDUNHW�� 91,16�L�M��LV�VWRFN�L¶V�
QRQ�LQWHUQDOL]HG�YROXPH�H[HFXWHG�E\�GHDOHU�M�ZKHQ�KH�LV�QRW�DW�WKH�LQVLGH�PDUNHW��DQG�9(�L�M��LV�
VWRFN� L¶V�YROXPH�RQ�(&1V�URXWHG�E\�GHDOHU�M��:KHQ� M� �(&1��HTXDWLRQ����� UHGXFHV� WR�9�L�M�� �
9,16�L�M����91,16�L�M��EHFDXVH�9,17�L�M�� ���DQG�9(�L�M�� ���IRU�M� �(&1��$OWKRXJK�91,16�L�M��
LV�OLNHO\�WR�EH�]HUR�RU�YHU\�VPDOO�IRU�(&1V��ZH�FDOFXODWH�WKH�YDULDEOH�WKH�VDPH�ZD\�DV�ZH�GR�IRU�
WKH�PDUNHW�PDNHUV� IRU�FRQVLVWHQF\��:H�PHDVXUH� WUDGLQJ�YROXPH�ERWK� LQ�GROODUV�DQG�QXPEHU� RI�
VKDUHV�� �7KH�UHVXOWV�DUH��KRZHYHU��TXDOLWDWLYHO\� LGHQWLFDO�EHWZHHQ�WKH�WZR�PHDVXUHV�� �+HQFH��ZH�
UHSRUW�RQO\�WKH�UHVXOWV�EDVHG�RQ�GROODU�YROXPH�WKURXJKRXW�WKH�SDSHU�

)URP� HTXDWLRQ� ����� ZH� REWDLQ� �M9�L�M��  � �M9,17�L�M�� �� �M9,16�L�M�� �� �M91,16�L�M�� ��
�M9(�L�M���ZKHUH��M�GHQRWHV� VXPPDWLRQ�RYHU� M���M9�L�M�� LV� VWRFN� L¶V� WRWDO�YROXPH���M9,17�L�M�� LV�
VWRFN� L¶V� LQWHUQDOL]HG� YROXPH�� �M9,16�L�M�� LV� VWRFN� L¶V� QRQ�LQWHUQDOL]HG� YROXPH� DW� WKH� LQVLGH�
PDUNHW���M91,16�L�M��LV�VWRFN�L¶V�QRQ�LQWHUQDOL]HG�YROXPH�DW�WKH�QRQ�LQVLGH�PDUNHW��DQG��M9(�L�M��
LV�VWRFN�L¶V�YROXPH�RQ�(&1V�URXWHG�E\�GHDOHUV��:H�WKHQ�PHDVXUH� WKH�H[WHQW�RI�SUHIHUHQFLQJ�IRU�
� 6HH� 6HFXULWLHV�([FKDQJH�$FW� 5HOHDVH�1R�� �����$� �6HSWHPEHU� ��� ������� ��� )5� ������ �6HSWHPEHU� ����������DW�Q������)LOH�1R��6���������� 6SHFLILFDOO\��9,16�L�M��LV�GHILQHG�DV�FXVWRPHU�EX\�YROXPH�ZKHQ�WKH�PDUNHW�PDNHU�LV�DW�WKH�LQVLGH�DVN�SOXV�FXVWRPHU�VHOO�YROXPH�ZKHQ� WKH�PDUNHW�PDNHU� LV�DW� WKH�LQVLGH�ELG�SOXV�FURVVHV�ZKHQ� WKH�PDUNHW�PDNHU� LV�DW�
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VWRFN�L��35()�L���E\�WKH�UDWLR�RI�VWRFN�L¶V�LQWHUQDOL]HG�YROXPH�SOXV�DQ\�QRQ�LQWHUQDOL]HG�YROXPH�DW�
WKH�QRQ�LQVLGH�PDUNHW�WR�LWV�WRWDO�YROXPH��L�H���

35()�L�� � �M>9,17�L�M����91,16�L�M�@��M9�L�M�� ���
$�EURNHU�PD\� VHQG� FXVWRPHU� RUGHUV� WR� D�PDUNHW�PDNHU�ZLWK� SUHIHUHQFLQJ� DUUDQJHPHQW�

ZKHQ WKH� PDUNHW� PDNHU� LV� SRVWLQJ� WKH� LQVLGH�PDUNHW� TXRWHV�� +HQFH�� HTXDWLRQ� ���� LV� OLNHO\� WR�
XQGHUHVWLPDWH�WKH�DFWXDO�OHYHO�RI�SUHIHUHQFLQJ��,I�ZH�DVVXPH�WKDW�SUHIHUHQFHG�RUGHUV�DUULYH�DW�WKH�
VDPH�UDWH�UHJDUGOHVV�RI�ZKHWKHU�WKH�PDUNHW�PDNHU�LV�DW�WKH�LQVLGH��ZH FDQ�FRUUHFW�WKH�GRZQZDUG�
ELDV�E\�LQIODWLQJ�91,16�L�M��E\�WKH�SHUFHQWDJH�RI�WLPH�GXULQJ�ZKLFK�WKH�PDUNHW�PDNHU� LV�QRW�DW�
WKH� LQVLGH��� $FFRUGLQJO\�� ZH� DOVR� FDOFXODWH� WKH� DGMXVWHG� PHDVXUH� RI� RUGHU� SUHIHUHQFLQJ�
�35()$�L���XVLQJ�WKH�IROORZLQJ�HTXDWLRQ��

35()$�L�� ���M>9,17�L�M����91,16�L�M��^��± 37,16�L�M�`@��M9�L�M�� ��D�
ZKHUH�37,16�L�M��LV�WKH�SHUFHQWDJH�RI�WLPH�GXULQJ�ZKLFK�GHDOHU�M�LV�DW�WKH�LQVLGH�IRU�VWRFN�L���

6LPLODUO\�� IURP� HTXDWLRQ� ����� ZH� REWDLQ� �L9�L�M��  � �L9,17�L�M�� �� �L9,16�L�M�� ��
�L91,16�L�M�����L9(�L�M���ZKHUH��L�GHQRWHV�VXPPDWLRQ�RYHU�L���L9�L�M��LV�GHDOHU�M¶V�WRWDO�YROXPH��
�L9,17�L�M��LV�GHDOHU�M¶V�LQWHUQDOL]HG�YROXPH���L9,16�L�M��LV�GHDOHU�M¶V�QRQ�LQWHUQDOL]HG�YROXPH�DW�
WKH� LQVLGH�PDUNHW���L91,16�L�M�� LV�GHDOHU� M¶V�QRQ�LQWHUQDOL]HG YROXPH�DW� WKH�QRQ�LQVLGH�PDUNHW��
HLWKHU�WKH�LQVLGH�ELG�RU�LQVLGH�DVN��QHW�RI�DQ\�LQWHUQDOL]HG�WUDGHV�� 1RQ�LQWHUQDOL]HG�WUDGHV WKDW�DUH�H[HFXWHG�E\�GHDOHUV�ZKRVH�TXRWHV�DUH�DZD\�IURP�WKH�LQVLGH�IRU�D�JLYHQ�VWRFN�DUH�QRW�QHFHVVDULO\�DOO�SUHIHUHQFHG� WUDGHV��HVSHFLDOO\�ZKHQ� RUGHUV�DUH�VHQW�E\�D�EURNHU�ZKR�KDV� LQWHUQDOL]HG�RUGHU� IORZ� LQ� WKH� VDPH� VWRFN�� 'HDOHUV� JHQHUDOO\� FKRRVH� HLWKHU WR� LQWHUQDOL]H� RU� WR� HVWDEOLVK� SUHIHUHQFLQJ�DUUDQJHPHQWV� IRU� WKH�PDMRULW\�RI� WKHLU�RUGHU�IORZ� LQ�D�JLYHQ� VWRFN��EXW�UDUHO\�ZLOO�GR�ERWK� LQ�D�JLYHQ� VWRFN��7KHUHIRUH��VRPH�RI�WKH�SUHIHUHQFHG�WUDGHV�ZH�LGHQWLI\�PD\�UHIOHFW�RUGHU�IORZ�WR�GHDOHUV�ZKR�GR�QRW�KDYH�DQ\�H[SOLFLW�SUHIHUHQFLQJ�DUUDQJHPHQW�ZLWK� WKH�EURNHUV��,Q�WKLV�UHJDUG��35()�L��LV�DQ�LPSHUIHFW�PHDVXUH�RI�RUGHU�SUHIHUHQFLQJ�DUUDQJHPHQWV��:H�WKDQN�5REHUW�%DWWDOLR�IRU�WKH�SRLQW��� /HW�� GHQRWH� WKH� PDJQLWXGH� RI� GHDOHU� M¶V� SUHIHUHQFHG� YROXPH� LQ� VWRFN� L�� ,I� SUHIHUHQFHG� RUGHUV� DUULYH�UDQGRPO\�RYHU�WLPH�DQG�WKH�GHDOHU�LV�DW�WKH�LQVLGH�������RI�WKH�WLPH��WKH�H[SHFWHG�YDOXH�RI�QRQ�LQVLGH�YROXPH��91,16��ZRXOG�EH�����± ����7KXV�ZH�FDQ�HVWLPDWH�WKH�µXQREVHUYDEOH¶�SUHIHUHQFHG�YROXPH�����E\�GLYLGLQJ�WKH�QRQ�LQVLGH�YROXPH�E\����± ����:H�DUH�JUDWHIXO�WR�DQ�DQRQ\PRXV�UHIHUHH�IRU�WKLV�VXJJHVWLRQ��� :H�DOVR�FDOFXODWH�35()�L��XVLQJ�DQ�DOWHUQDWLYH�DYHUDJLQJ�PHWKRG��35()�L�� ����-���M�>9,17�L�M��9�L�M�@������-���M�>91,16�L�M��9�L�M�@�^��± 37,16�L�M�`��7KH�UHVXOWV�DUH�TXDOLWDWLYHO\�VLPLODU�WR�WKRVH�SUHVHQWHG�KHUH�
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DQG��L9(�L�M��LV�YROXPH�H[HFXWHG�RQ�(&1V�UHSRUWHG�E\�GHDOHU�M��� :H�WKHQ�PHDVXUH�WKH�H[WHQW�RI�
SUHIHUHQFLQJ� IRU�GHDOHU� M��35()�M��� E\� WKH� UDWLR� RI�GHDOHU� M¶V� LQWHUQDOL]HG�YROXPH�SOXV� DQ\�QRQ�
LQWHUQDOL]HG�YROXPH�DW�WKH�QRQ�LQVLGH�PDUNHW�WR�KLV�WRWDO�YROXPH��L�H��

35()�M�� � �L>9,17�L�M����91,16�L�M�@��L9�L�M�� ���
$V� LQ� HTXDWLRQ� ��D��� ZH� DOVR� FDOFXODWH� WKH� DGMXVWHG�PHDVXUH� RI� GHDOHU� SUHIHUHQFLQJ� XVLQJ� WKH�
IROORZLQJ�HTXDWLRQ��

35()$�M�� ���L>9,17�L�M����91,16�L�M��^��± 37,16�L�M�`@��L9�L�M�� ��D�
:H� FDOFXODWH� ERWK� WKH� WLPH�ZHLJKWHG� TXRWHG� VSUHDG� DQG� WKH� WUDGH�ZHLJKWHG� HIIHFWLYH�

VSUHDG�GXULQJ�HDFK�SHULRG���7KH�TXRWHG�VSUHDG�LV�FDOFXODWHG�DV
4XRWHG�VSUHDGLW  ��$LW ± %LW��0LW� ���

ZKHUH�$LW LV�WKH�SRVWHG�DVN�SULFH�IRU�VWRFN�L�DW�WLPH�W��%LW LV�WKH�SRVWHG�ELG�SULFH�IRU�VWRFN�L�DW�WLPH�W��DQG�0LW LV�WKH�PHDQ�RI�$LW DQG�%LW��7R�PHDVXUH�WKH�FRVW�RI�WUDGLQJ�ZKHQ�LW�RFFXUV�DW�SULFHV�LQVLGH�WKH�SRVWHG�ELG�DQG�DVN�TXRWHV��
ZH�FDOFXODWH�WKH�HIIHFWLYH�VSUHDG�XVLQJ�WKH�IROORZLQJ�IRUPXOD�

(IIHFWLYH�VSUHDGLW  ��'LW�3LW ± 0LW��0LW� ���
ZKHUH�3LW LV� WKH� WUDQVDFWLRQ�SULFH� IRU�VHFXULW\� L�DW� WLPH� W��0LW LV� WKH�PLGSRLQW�RI� WKH�PRVW� UHFHQWO\�SRVWHG ELG�DQG�DVN�TXRWHV�IRU�VHFXULW\�L��DQG�'LW LV�D�ELQDU\�YDULDEOH�ZKLFK�HTXDOV�RQH�IRU�FXVWRPHU�EX\� RUGHUV� DQG� QHJDWLYH� RQH� IRU� FXVWRPHU� VHOO� RUGHUV��� )RU� HDFK� VWRFN�� ZH� FDOFXODWH� WKH� WLPH�

�� ,I�DQ�(&1�VXFK�DV�,QVWLQHW�GRHV�DQ�H[HFXWLRQ�EXW�OHWV�WKH�PDUNHW�PDNHU�UHSRUW�WKH�WUDGH��ZH�DUH�OLNHO\�WR�ILQG�WKDW�WKH�PDUNHW�PDNHU�LV�QRW�DW�WKH�LQVLGH��DQG�WKH�(&1�SUREDEO\�LV����7R�UHIOHFW�WKLV�SRVVLELOLW\��ZH�FDOFXODWH��L9(�L�M��IRU�HDFK�PDUNHW�PDNHU��� :H�HVWLPDWH�'LW XVLQJ�WKH�PHWKRG�LQ�/HH�DQG�5HDG\���������:H�XVH�TXRWHV�WKDW�DUH�DW�OHDVW�RQH�VHFRQG�ROG�
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ZHLJKWHG� TXRWHG� �4635'�L��� DQG� WKH� WUDGH�ZHLJKWHG� HIIHFWLYH� VSUHDG� �(635'�L��� XVLQJ� DOO� WKH�
WLPH�VHULHV�REVHUYDWLRQV�GXULQJ�HDFK�SHULRG�
���� (IIHFW�RI�GHFLPDO�SULFLQJ�RQ�RUGHU�SUHIHUHQFLQJ

3DQHO�$�RI�7DEOH���VKRZV�WKH�PHDQ�DQG�VWDQGDUG�GHYLDWLRQ�RI�SUHIHUHQFHG�YROXPHV�EHIRUH�
DQG� DIWHU� GHFLPDOL]DWLRQ�� WRJHWKHU� ZLWK� WKHLU SHUFHQWLOH� YDOXHV�� ,17�L�� LV� WKH� UDWLR� RI� VWRFN� L¶V�
LQWHUQDOL]HG�YROXPH�WR� LWV� WRWDO�YROXPH��1,16�L�� LV� WKH� UDWLR�RI� VWRFN� L¶V�QRQ�LQVLGH�YROXPH�WR� LWV�
WRWDO� YROXPH�� 1,16$�L�� LV� WKH� UDWLR� RI� VWRFN� L¶V� DGMXVWHG� QRQ�LQVLGH� YROXPH� WR� LWV� WRWDO� YROXPH��
35()�L��  � ,17�L�� �� 1,16�L��� DQG� 35()$�L��  � ,17�L�� �� 1,16$�L��� $OO� HOVH� EHLQJ� HTXDO�� WKH�
SUREDELOLW\�WKDW�D�TXRWH�LV�DW�WKH�LQVLGH�LV�OLNHO\�WR�EH�ORZHU�ZLWK�WKH�VPDOOHU�WLFN�VL]H��7KLV�WHQGHQF\�
ZRUNV� DJDLQVW� ILQGLQJ� D� GHFUHDVH� LQ� RXU� SUR[\� IRU� RUGHU� SUHIHUHQFLQJ �L�H��� 35()$�L��� DIWHU�
GHFLPDOL]DWLRQ�

7KHUH� LV�ZLGH� YDULDWLRQ� LQ� WKH� SURSRUWLRQ� RI� LQWHUQDOL]HG� YROXPHV� DFURVV� VWRFNV�� UDQJLQJ�
IURP� ]HUR� WR� DOPRVW� ������ZLWK� D�PHDQ� YDOXH� RI� DURXQG� �����7KH� DGMXVWHG� QRQ�LQVLGH� YROXPH�
DFFRXQWV� IRU� PRUH� WKDQ� ���� RI� WKH� WRWDO� YROXPH� GXULQJ� ERWK� WKH� SUH� DQG� SRVW� GHFLPDOL]DWLRQ�
SHULRGV�� 0HDQ� SURSRUWLRQV� RI� ERWK� WKH� LQWHUQDOL]HG� DQG� DGMXVWHG� QRQ�LQVLGH� YROXPHV� DIWHU�
GHFLPDOL]DWLRQ� DUH� VPDOOHU� WKDQ� WKH� FRUUHVSRQGLQJ� ILJXUHV� EHIRUH� GHFLPDOL]DWLRQ�� 2Q� DYHUDJH��
�������RI�SUH�GHFLPDOL]DWLRQ�WUDGHV�DUH�SUHIHUHQFHG�ZKHUHDV��������RI�SRVW�GHFLPDOL]DWLRQ�WUDGHV�
DUH�SUHIHUHQFHG�

$OWKRXJK� WKH� REVHUYHG� FKDQJH� �±������� LQ� WKH� SURSRUWLRQ� RI� SUHIHUHQFHG� WUDGHV� LV� QRQ�
WULYLDO� DQG� VWDWLVWLFDOO\� VLJQLILFDQW� �W�  � ±�������� LW� LV� QRW� DV� GUDPDWLF� DV� VRPH� SULRU� VWXGLHV� KDG�
SUHGLFWHG��� &KRUGLD� DQG� 6XEUDKPDQ\DP� ������� GHYHORS� D� UHYHQXH�PD[LPL]DWLRQ� PRGHO� WKDW�
VXJJHVWV�WKDW�WKH�WLFN�VL]H�UHGXFWLRQ�ZLOO�JUHDWO\�UHGXFH�SUHIHUHQFLQJ���7KH�LQWXLWLRQ�LV�WKDW�ILQLWH�WLFN�
VL]HV� FRXOG� FDXVH� TXRWHG� SULFHV� WR� EH� JUHDWHU� WKDQ� VSHFLDOLVWV¶� DQG� RII�IORRU� PDUNHW� PDNHUV¶�
UHVHUYDWLRQ�SULFHV��%\�SD\LQJ�D�VPDOO�DPRXQW�IRU�RUGHU�IORZ��RII�IORRU�PDUNHW�PDNHUV�FDQ�VWLOO�HDUQ�
�� 3RUWHU�DQG�:HDYHU��������ILQG WKDW�WKH�WLFN�VL]H�FKDQJH�KDV�D�QHJOLJLEOH�LPSDFW�RQ�LQWHUQDOL]DWLRQ�XVLQJ�D�
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UHQWV�LQ�H[FHVV�RI�WKHLU�UHVHUYDWLRQ�SULFHV��.DQGHO�DQG�0DU[��������GHYHORS�D�PRGHO�WKDW�FRQVLGHUV�
WKH�LQVWLWXWLRQDO�IHDWXUHV�RI�WKH�1$6'$4�PDUNHW�DQG�VKRZ�WKDW�D�GHFUHDVH�LQ�WLFN�VL]H�FDQ�UHVXOW�LQ�
WKH� HOLPLQDWLRQ�RI�SUHIHUHQFLQJ�DQG�D� UHGXFWLRQ� LQ� LQWHUQDOL]HG� WUDGHV��+DUULV� �������SUHGLFWV� WKDW�
SD\PHQW� IRU� RUGHU� IORZ�ZLOO� GHFUHDVH� ZLWK� GHFLPDO� SULFLQJ� DQG� SUREDEO\� ZLOO� FHDVH� HQWLUHO\� IRU�
VWRFNV�IRU�ZKLFK�WKH�GHFUHDVH� LQ�DYHUDJH�VSUHDGV� LV�JUHDWHU�WKDQ�WKH�SD\PHQWV�FXUUHQWO\�PDGH� IRU�
RUGHUV��7KH�PRGHUDWH�UHGXFWLRQ�LQ�SUHIHUHQFLQJ�GRFXPHQWHG�LQ�WKH�SUHVHQW�VWXG\�LV�LQFRQVLVWHQW�ZLWK�
WKH�SUHGLFWLRQV�RI�WKHVH�VWXGLHV�

2XU� ILQGLQJV� DUH�� KRZHYHU�� LQ� OLQH� ZLWK� WKH� UHVXOW� RI� WKH� VHYHUDO� SUHYLRXV� VWXGLHV� WKDW�
SUHGLFWHG�WKH�VXUYLYDO�RI�SUHIHUHQFLQJ�DIWHU�GHFLPDO�SULFLQJ��%DWWDOLR�DQG�+ROGHQ��������VKRZ�WKDW�
RUGHU�SUHIHUHQFLQJ�LV�YLDEOH�ZLWK�FRPSHWLWLYH�GHDOHUV�TXRWLQJ�LQ�LQILQLWHVLPDO�LQFUHPHQWV�LI�WKH\�FDQ�
XVH�H[�DQWH�LGHQWLILDEOH�DWWULEXWHV�WR�GLIIHUHQWLDWH�RUGHU�IORZ�SURILWDELOLW\��%HQYHQLVWH��0DUFXV��DQG�
:LOKHOP��������DUJXH�WKDW�UHSHDWHGO\�GHDOLQJ�ZLWK�WKH�VDPH�EURNHUV�DOORZV�PDUNHW�PDNHUV�WR�OHDUQ�
ZKHQ�EURNHUV�H[SORLW�SULYDWH�LQIRUPDWLRQ��VXJJHVWLQJ�WKDW�EURNHU�LGHQWLW\�PD\�EH�RQH�VXFK�DWWULEXWH��
%XLOGLQJ�RQ�WKLV�LQVLJKW��%DWWDOLR�-HQQLQJV��DQG�6HOZD\������D��FODLP�WKDW�RUGHU�SUHIHUHQFLQJ�PD\�
VXUYLYH�GHFLPDOL]DWLRQ�LI�GHDOHUV�FXVWRPL]H�SD\PHQW�VFKHGXOHV�E\�SD\LQJ�VRPH�EURNHUV�PRUH�WKDQ�
RWKHUV�EDVHG�RQ�LQIRUPDWLRQ�FRQWHQW�RI�WKHLU�RUGHUV�

$QRWKHU�SRVVLEOH�H[SODQDWLRQ�IRU�RXU�UHVXOW�LV�WKDW�WKH�HIIHFWV�RI�GHFLPDO�SULFLQJ�PD\�WDNH�
PRUH�WLPH�WR�GHYHORS�VLQFH�SUHIHUHQFLQJ�DUUDQJHPHQWV�DUH�OLNH�OHJDO�FRQWUDFWV�WKDW PD\�WDNH�WLPH�WR�
UH�QHJRWLDWH�RU�HQG���7KH�WLPH�ODSVH�EHWZHHQ�WKH�GDWH��$SULO����������RQ�ZKLFK�GHFLPDOL]DWLRQ�ZDV�
FRPSOHWHG� RQ�1$6'$4� DQG�RXU� SRVW� GHFLPDOL]DWLRQ� VWXG\�SHULRG� �-XQH� ������PD\� QRW� EH� ORQJ�
HQRXJK��DQG�WKXV�WKH�IXOO�LPSDFW�RI�GHFLPDO�SULFLQJ RQ�SUHIHUHQFLQJ�PD\�\HW�WR�EH�PDWHULDOL]HG���

3DQHO�%�VKRZV�WKH�SURSRUWLRQV�RI�SUHIHUHQFHG�WUDGHV�E\�GHDOHUV��ZKHUH�,17�M��LV�WKH�UDWLR�RI�
GHDOHU� M¶V� LQWHUQDOL]HG� YROXPH� WR� LWV� WRWDO� YROXPH�� 1,16�M�� LV� WKH� UDWLR� RI� GHDOHU� M¶V� QRQ�LQVLGH�
YROXPH�WR�LWV�WRWDO�YROXPH��1,16$�M��LV�WKH�UDWLR�RI�GHDOHU�M¶V�DGMXVWHG�QRQ�LQVLGH�YROXPH�WR�LWV�WRWDO�
VDPSOH�RI�VWRFNV�OLVWHG�RQ�WKH�7RURQWR�6WRFN�([FKDQJH��76(���� 3UHIHUHQFLQJ�PD\�KDYH�GHFOLQHG�HYHQ�PRUH�ZLWK�WKH�LPSOHPHQWDWLRQ�RI�6XSHU62(6�LQ�$XJXVW�������
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YROXPH��35()�M�� �,17�M����1,16�M���DQG�35()$�M�� �,17�M����1,16$�M��
7KH� UHVXOWV� VKRZ� WKDW� WKHUH� LV� ZLGH� YDULDWLRQ� LQ� WKH� SURSRUWLRQ� RI� LQWHUQDOL]HG� YROXPHV�

DFURVV�GHDOHUV�DV�ZHOO��UDQJLQJ�IURP�]HUR�WR�������ZLWK�D�PHDQ�YDOXH�RI�����������GXULQJ�WKH�SUH��
�SRVW��GHFLPDOL]DWLRQ�SHULRG��7KH�DGMXVWHG�QRQ�LQVLGH�YROXPH�DFFRXQWV� IRU�PRUH� WKDQ�����RI� WKH�
WRWDO�YROXPH�GXULQJ�ERWK�SHULRGV��2Q�DYHUDJH���������RI�SUH�GHFLPDOL]DWLRQ WUDGHV�DUH�SUHIHUHQFHG�
ZKHUHDV��������RI�SRVW�GHFLPDOL]DWLRQ� WUDGHV�DUH�SUHIHUHQFHG��7KH�REVHUYHG�FKDQJH��±������� LQ�
WKH�SURSRUWLRQ�RI�SUHIHUHQFHG�WUDGHV�LV�QRQ�WULYLDO�DQG�VWDWLVWLFDOO\�VLJQLILFDQW��W� �±������
���� 3UHIHUHQFLQJ�DV�D�IXQFWLRQ�RI�VWRFN�DWWULEXWHV�DQG�GHDOHU�W\SHV

3UHIHUHQFLQJ�FRQWUDFWV�W\SLFDOO\�VSHFLI\�WKH�QDWXUH�RI�RUGHUV�WKH�GHDOHU�PXVW�DFFHSW��)RU�
H[DPSOH��DFFRUGLQJ� WR�1$6'��������� FRPPRQ�TXDOLILFDWLRQ�LQFOXGHV�VPDOO� RUGHUV� �XVXDOO\� OHVV�
WKDQ�������VKDUHV��DQG�RUGHUV�RQ�VWRFNV�ZLWK� D FHUWDLQ�PLQLPXP�SULFH��7KXV�� WKH�SURSRUWLRQ�RI�
SUHIHUHQFHG� WUDGHV� LV� OLNHO\� WR� EH� KLJKHU� IRU� VWRFNV� ZLWK� VPDOOHU� WUDGH� VL]HV� DQG� KLJKHU� VKDUH�
SULFHV�� %HFDXVH� WUDGHV� RFFXUUHG� DW� WKH� QRQ�LQVLGH� PDUNHW� DUH� OLNHO\� WR� EH� URXWHG� WKURXJK�
SUHIHUHQFLQJ� DUUDQJHPHQWV�� ZH� H[SHFW� WKDW� WKH� SURSRUWLRQ� RI� WUDGHV� H[HFXWHG� DW� WKH� QRQ�LQVLGH�
�1,16$��LV�KLJKHU�IRU�VWRFNV�ZLWK�VPDOOHU�WUDGH�VL]HV�DQG�KLJKHU�VKDUH�SULFHV��

,QWHUQDOL]HG� WUDGHV� DUH� OLNHO\� WR� EH� ODUJHU� WKDQ� QRQ�LQWHUQDOL]HG� WUDGHV� EHFDXVH�
LQVWLWXWLRQDO�EURNHUV�KDYH�ODUJH�LQWHUQDOL]HG�YROXPHV�DQG�WKHLU�WUDGH�VL]HV�WHQG�WR�EH�JUHDWHU�WKDQ�
WKRVH�RI�ZKROHVDOHUV�RU�ZLUHKRXVHV��+HQFH��WKH�SURSRUWLRQ�RI�LQWHUQDOL]HG�WUDGHV��,17��LV�OLNHO\�WR�
EH�KLJKHU�IRU�VWRFNV�ZLWK�ODUJHU�WUDGH�VL]HV��6LPLODUO\��,17�LV�OLNHO\�WR�EH�KLJKHU�IRU�VWRFNV�ZLWK�
ODUJHU�WUDGLQJ�YROXPHV�EHFDXVH�LQVWLWXWLRQDO�EURNHUV�DUH�PRUH�OLNHO\�WR�WUDGH�KLJK�YROXPH�VWRFNV�
WKDQ� ORZ�YROXPH� VWRFNV�� :H� H[SHFW� VWRFNV� ZLWK� FRQFHQWUDWHG� PDUNHW� VKDUHV� WR� H[KLELW� ORZHU�
TXRWH�EDVHG�FRPSHWLWLRQ�DQG�WKXV�KLJKHU�OHYHOV�RI SUHIHUHQFHG�WUDGHV��+HQFH��1,16$ LV�OLNHO\�WR�
EH�KLJKHU�IRU�VWRFNV�ZLWK�D�ODUJHU�+�,1'(;�

%HFDXVH�PRVW�RUGHU�IORZ�������RQ�1$6'$4�LV�HLWKHU�LQWHUQDOL]HG�RU�SUHIHUHQFHG��VWRFNV�
ZLWK� ODUJHU� SUHIHUHQFHG� �L�H��� QRQ�LQVLGH�� YROXPHV� KDYH� VPDOOHU� LQWHUQDOL]HG� YROXPHV� DQG� YLFH�
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YHUVD��+HQFH��WKH�H[SHFWHG�UHODWLRQV�EHWZHHQ�,17�DQG�VWRFN�DWWULEXWHV�DUH�OLNHO\�WR�EH�RSSRVLWH�WR�
WKRVH�EHWZHHQ�1,16$ DQG�VWRFN�DWWULEXWHV��7KHUHIRUH��1,16$ LV�OLNHO\�WR�EH�QHJDWLYHO\�UHODWHG�WR�
WUDGLQJ�YROXPH�DQG�,16�LV�OLNHO\�WR�EH�QHJDWLYHO\�UHODWHG�WR�VKDUH�SULFH�DQG�+�,1'(;���

7KH�H[WHQW�RI�RUGHU�SUHIHUHQFLQJ�LV�OLNHO\�WR�GHSHQG�QRW�RQO\�RQ�VWRFN�DWWULEXWHV�EXW�DOVR�RQ�
GHDOHU�W\SHV���,QVWLWXWLRQDO�EURNHUV�IUHTXHQWO\�DFW�DV�ERWK�GHDOHU�DQG�EURNHU�IRU�WKHLU�FOLHQWV��ZKR�DUH�
SULPDULO\�ODUJH�LQVWLWXWLRQV��&RQVHTXHQWO\��LQVWLWXWLRQDO�EURNHUV�DUH�OLNHO\�WR�KDYH�ODUJH�LQWHUQDOL]HG�
YROXPHV�� ,QWHJUDWHG� QDWLRQDO� ILUPV� �L�H��� ZLUHKRXVHV�� WHQG� WR� KDYH� ODUJH� UHWDLO� EURNHUDJH� IRUFHV��
7KXV��DQ�LQWHJUDWHG�ILUP�JHQHUDWHV�VXEVWDQWLDO�RUGHU�IORZV�WKDW�DUH�H[HFXWHG�E\�WKH�PDUNHW�PDNLQJ�
DUP� RI� WKH� ILUP�� :H� H[SHFW� WKDW� SUHIHUHQFLQJ� DUUDQJHPHQWV� DUH� PRUH� OLNHO\� WR� EH� PDGH� ZLWK�
ZKROHVDOHUV� �UHODWLYH� WR� LQVWLWXWLRQDO� EURNHUV� DQG� ZLUH� KRXVHV�� EHFDXVH� ZKROHVDOHUV� WHQG� WR�
VSHFLDOL]H� LQ�VPDOO� UHWDLO�RUGHUV��7KHVH�FRQVLGHUDWLRQV�VXJJHVW� WKDW� ,17� LV� OLNHO\� WR�EH�JUHDWHU� IRU�
LQVWLWXWLRQDO�EURNHUV�DQG�ZLUHKRXVHV��EXW�VPDOOHU�IRU�ZKROHVDOHUV��&RQYHUVHO\��1,16$ LV�OLNHO\�WR�EH�
VPDOOHU�IRU�LQVWLWXWLRQDO�EURNHUV�DQG�ZLUHKRXVHV��EXW�JUHDWHU�IRU�ZKROHVDOHUV�

:H� HPSOR\� WKH� IROORZLQJ� UHJUHVVLRQ� PRGHOV� WR� H[DPLQH� WKH� UHODWLRQ� EHWZHHQ� RUGHU�
SUHIHUHQFLQJ�DQG�VWRFN�DWWULEXWHV�GHDOHU�W\SHV�
,17�L�M�� �.� ��.��ORJ�35,&(�L�����.��ORJ�175$'(�L�����.� ORJ�76,=(�L�����.� +�,1'(;�L���.�'80,%�M����.�'80:+�M�����.�'80:6�M�����0��L�M�� ���

1,16$�L�M�� ��� ����ORJ�35,&(�L�������ORJ�175$'(�L�������ORJ�76,=(�L��������+�,1'(;�L�����'80,%�M������'80:+�M������'80:6�M����0��L�M��� ���
35()$�L�M�� ��� ����ORJ�35,&(�L�������ORJ�175$'(�L�������ORJ�76,=(�L�������+�,1'(;�L�����'80,%�M������'80:+�M������'80:6�M����0��L�M�� ���
ZKHUH�,17�L�M�� LV�WKH�UDWLR�RI�VWRFN�L¶V�LQWHUQDOL]HG�YROXPH�URXWHG�WR�GHDOHU�M� WR�LWV� WRWDO�YROXPH�
H[HFXWHG�E\�GHDOHU�M��1,16$�L�M��LV�WKH�UDWLR�RI�VWRFN�L¶V�DGMXVWHG�QRQ�LQVLGH�YROXPH�H[HFXWHG�E\�
�� :H�QRWH� WKDW�VWRFNV�ZLWK�ZLGH�VSUHDGV�DUH�PRUH� OLNHO\� WR�EH�URXWHG�WKURXJK�SUHIHUHQFLQJ�DUUDQJHPHQWV�WKDQ�VWRFNV�ZLWK�QDUURZ�VSUHDGV��:H�GR�QRW� LQFOXGH� WKH�VSUHDG� LQ�WKH�1,16$ HTXDWLRQ��KRZHYHU��EHFDXVH�
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GHDOHU�M�WR�LWV�WRWDO�YROXPH�H[HFXWHG�E\�GHDOHU�M��35()$�L�M�� �,17�L�M����1,16$�L�M���35,&(�L��LV�
WKH�DYHUDJH�VKDUH�SULFH�RI�VWRFN�L��175$'(�L��LV�WKH�QXPEHU�RI�WUDGHV�RI�VWRFN�L��76,=(�L��LV�WKH�
DYHUDJH�GROODU�WUDGH�VL]H�RI�VWRFN�L��+�,1'(;�L�� LV�WKH�+HUILQGDKO�LQGH[��'80,%�M��HTXDOV�RQH�
IRU� LQVWLWXWLRQDO� EURNHUV� DQG� ]HUR� RWKHUZLVH�� '80:+�M�� HTXDOV� RQH� IRU� ZLUHKRXVHV� DQG� ]HUR�
RWKHUZLVH��DQG�'80:6�M��HTXDOV�RQH�IRU�ZKROHVDOHUV�DQG�]HUR�RWKHUZLVH���

:H� VKRZ� WKH� UHJUHVVLRQ� UHVXOWV� LQ� 7DEOH� ��� 7KH� UHVXOWV� VKRZ� WKDW� WKH� 1,16$�L�M�� LV�
VLJQLILFDQWO\�DQG�SRVLWLYHO\�UHODWHG�WR�VKDUH�SULFH�DQG�WKH�+HUILQGDKO�LQGH[��DQG�QHJDWLYHO\�WR�WUDGH�
VL]H�DQG�QXPEHU�RI�WUDGHV�GXULQJ�ERWK�WKH�SUH�DQG�SRVW�GHFLPDOL]DWLRQ�SHULRGV��,Q�FRQWUDVW��ZH�ILQG�
WKDW�,17�L�M��LV�VLJQLILFDQWO\�DQG�SRVLWLYHO\�UHODWHG�WR�WUDGH�VL]H�DQG�QXPEHU�RI�WUDGHV��DQG�QHJDWLYHO\�
WR�VKDUH�SULFH�DQG� WKH�+HUILQGDKO�LQGH[��:H�DOVR� ILQG� WKDW� ,17�L�M�� LV� VLJQLILFDQWO\�DQG�SRVLWLYHO\�
UHODWHG� WR� WKH� GXPP\� YDULDEOHV� IRU� LQVWLWXWLRQDO� EURNHUV� DQG� ZLUHKRXVHV�� EXW� QHJDWLYHO\� WR� WKH�
ZKROHVDOHU�GXPP\�YDULDEOH��&RQYHUVHO\��1,16$�L�M�� LV�QHJDWLYHO\� UHODWHG� WR� WKH�GXPP\�YDULDEOHV�
IRU� LQVWLWXWLRQDO� EURNHUV� DQG� ZLUHKRXVHV�� EXW� SRVLWLYHO\� WR� WKH� GXPP\� YDULDEOH� IRU� ZKROHVDOHUV��
7KHVH� UHVXOWV� DUH� FRQVLVWHQW� ZLWK� RXU� H[SHFWDWLRQ� DQG� VXSSRUW� WKH� LGHD� WKDW� WKH� H[WHQW� RI� RUGHU�
SUHIHUHQFLQJ�YDULHV�ZLWK�VWRFN�DWWULEXWHV�DQG�GHDOHU�W\SHV�

1RWH� WKDW� ZKLOH� WKH� UHJUHVVLRQ� PRGHO� H[SODLQV� ������ �������� DQG� ������ �������� RI�
YDULDWLRQ�LQ�1,16$�L�M���,17�L�M���GXULQJ�WKH�SUH�DQG�SRVW�GHFLPDOL]DWLRQ�SHULRGV��UHVSHFWLYHO\��LW�
H[SODLQV� RQO\� ������ DQG� ������ RI� YDULDWLRQ� LQ� 35()$�L�M�� GXULQJ� HDFK� SHULRG�� 7KH� ORZHU�
H[SODQDWRU\� SRZHU� IRU� WKH� 35()$�L�M�� PRGHO� LV� ODUJHO\� GXH� WR� WKH� IDFW� WKDW� RXU� FRPPRQ�
H[SODQDWRU\�YDULDEOHV�KDYH�RSSRVLWH�HIIHFWV�RQ�WKH�WZR�FRPSRQHQWV��L�H���1,16$�L�M��DQG�,17�L�M���
RI�35()$�L�M��

7R�WKH�H[WHQW�WKDW�LQWHUQDOL]DWLRQ�DQG�SUHIHUHQFLQJ�DUH�FRUUHODWHG�ZLWK�VWRFN�DWWULEXWHV�DQG�
GHDOHU�W\SHV��ZH�H[SHFW�WR�REVHUYH�LQWHUWHPSRUDO�VWDELOLW\�LQ�LQWHUQDOL]DWLRQ�DQG�SUHIHUHQFLQJ�DFURVV�
WKHUH� LV� D� VSXULRXV� QHJDWLYH� FRUUHODWLRQ� EHWZHHQ� WKH� VSUHDG� DQG� 1,16$ �VHH� 6HFWLRQ� �� IRU� D� GHWDLOHG�GLVFXVVLRQ�RI�WKLV�LVVXH���� :H�FODVVLI\�GHDOHUV�LQWR�WKHVH�W\SHV�DFFRUGLQJ�WR�GHDOHU�FDWHJRULHV�SURYLGHG�LQ�+XDQJ��������
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VWRFNV�DQG�GHDOHUV��7R�H[DPLQH�ZKHWKHU�VWRFNV�WKDW�KDYH�KLJK�GHJUHHV�RI�LQWHUQDOL]HG�RU�SUHIHUHQFHG�
�L�H���QRQ�LQVLGH��WUDGHV�EHIRUH�GHFLPDO�SULFLQJ�DOVR�H[KLELW�VLPLODU�SDWWHUQV�DIWHU�GHFLPDO�SULFLQJ��ZH�
HVWLPDWH�WKH�IROORZLQJ�UHJUHVVLRQ�PRGHOV��

3RVW�,17�L�� �.� ��.� 3UH�,17�L����0��L�� ����
3RVW�1,16$�L�� ��� ���� 3UH�1,16$�L���0��L�� ����
3RVW�35()$�L�� ��� ���� 3UH�35()$�L����0��L�� ����

ZKHUH�3RVW�,17�L���3RVW�1,16$�L���DQG�3RVW�35()$�L��DUH�WKH�SURSRUWLRQV�RI�LQWHUQDOL]HG��DGMXVWHG�
QRQ�LQVLGH��DQG�DGMXVWHG�SUHIHUHQFHG�WUDGHV�IRU�VWRFN�L��UHVSHFWLYHO\��GXULQJ�WKH�SRVW�GHFLPDOL]DWLRQ�
SHULRG�DQG�3UH�,17�L���3UH�1,16$�L��DQG�3UH�35()$�L��DUH�WKH�FRUUHVSRQGLQJ�ILJXUHV�GXULQJ�WKH�SUH�
GHFLPDOL]DWLRQ�SHULRG�

6LPLODUO\�� ZH� DOVR� HVWLPDWH� WKH� DERYH� UHJUHVVLRQ� PRGHOV� XVLQJ� 3UH� DQG� 3RVW�,17�M���
1,16$�M���DQG�35()$�M���ZKHUH�M�GHQRWHV�GHDOHU�M�WR�H[DPLQH�ZKHWKHU�GHDOHUV�ZLWK�KLJK�GHJUHHV�
RI� LQWHUQDOL]HG�� DGMXVWHG� QRQ�LQVLGH�� RU� SUHIHUHQFHG� WUDGHV� EHIRUH� GHFLPDO� SULFLQJ� DOVR� H[KLELW�
VLPLODU�SDWWHUQV�DIWHU�GHFLPDO�SULFLQJ�

3DQHO� $� RI� 7DEOH� �� UHSRUWV� WKH� UHJUHVVLRQ� UHVXOWV� IURP� SUHIHUHQFLQJ� GDWD� IRU� LQGLYLGXDO�
VWRFNV�DQG�3DQHO�%�UHSRUWV�WKH�UHVXOWV�IURP�SUHIHUHQFLQJ�GDWD�IRU�LQGLYLGXDO�GHDOHUV���3DQHO�% VKRZV�
WKDW�WKHUH�LV�LQGHHG�D�KLJK�GHJUHH�RI�LQWHUWHPSRUDO�VWDELOLW\�LQ�,17�DQG�1,16$ DFURVV�GHDOHUV��7KH�
UHVXOWV� VKRZ� WKDW� ������ �������� RI� LQWHU�GHDOHU� YDULDWLRQ� LQ� ,17� �1,16$�� GXULQJ� WKH� SRVW�
GHFLPDOL]DWLRQ�SHULRG�FDQ�EH�H[SODLQHG�E\�WKH�FRUUHVSRQGLQJ�YDULDWLRQ�GXULQJ�WKH�SUH�GHFLPDOL]DWLRQ�
SHULRG�� 7KHVH� UHVXOWV� VKRXOG� QRW� FRPH� DV� D� VXUSULVH� EHFDXVH� ERWK� ,17� DQG� 1,16$� DUH� VWURQJO\�
FRUUHODWHG�WR�GHDOHU�W\SHV��� 6LPLODUO\��ZH�ILQG�WKDW���������������RI�LQWHU�VWRFN�YDULDWLRQ�LQ�,17�
�1,16$�� GXULQJ� WKH� SRVW� GHFLPDOL]DWLRQ� SHULRG� FDQ� EH� H[SODLQHG� E\� WKH� FRUUHVSRQGLQJ� YDULDWLRQ�
�� ,Q�DGGLWLRQ��WKH�LQWHUQDOL]HG�RUGHU�IORZ� LV�OLNHO\� WR�EH�URXWHG�WR�WKH�VDPH�GHDOHU��L�H���WKH�DIILOLDWHG�GHDOHU��RYHU�WLPH��3UHIHUHQFLQJ�DUUDQJHPHQWV�EHWZHHQ�EURNHUV�DQG�GHDOHUV�PD\�UHTXLUH�FRVWO\�LQLWLDO�VHWXS�FRVWV�DQG��DV�D UHVXOW��WHQG�WR�ODVW�RQFH�WKH\�DUH�HVWDEOLVKHG�
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GXULQJ�WKH�SUH�GHFLPDOL]DWLRQ�SHULRG���
���� ([HFXWLRQ�FRVWV�DQG�RUGHU�SUHIHUHQFLQJ�EHIRUH�DQG�DIWHU�GHFLPDOL]DWLRQ

7DEOH���VKRZV�WKH�H[WHQW�RI�RUGHU�SUHIHUHQFLQJ��35()$�L���DQG�ELG�DVN�VSUHDGV�GXULQJ�WKH�
SUH� DQG�SRVW� GHFLPDOL]DWLRQ� SHULRGV�� UHVSHFWLYHO\��:H� ILQG� WKDW� GHFLPDO� SULFLQJ� KDV� D� VLJQLILFDQW�
LPSDFW�RQ� WKH�ELG�DVN� VSUHDGV�RI�1$6'$4� VHFXULWLHV��'XULQJ� WKH�SUH�GHFLPDOL]DWLRQ�SHULRG�� WKH�
DYHUDJH� SHUFHQWDJH� TXRWHG� DQG� HIIHFWLYH� VSUHDGV� IRU� RXU� ZKROH� VDPSOH� DUH� ������� DQG� ��������
UHVSHFWLYHO\��7KH�FRUUHVSRQGLQJ�ILJXUHV�DUH��������DQG���������UHVSHFWLYHO\��DIWHU�GHFLPDOL]DWLRQ���
%RWK� WKH�TXRWHG�DQG�HIIHFWLYH�VSUHDG�FKDQJHV�DUH�VWDWLVWLFDOO\�VLJQLILFDQW��W� �±������DQG�±��������
7KHVH�UHVXOWV�DUH�FRQVLVWHQW�ZLWK�WKH�ILQGLQJV�RI�SUHYLRXV�VWXGLHV�>VHH��H�J���&KDNUDYDUW\��+DUULV��DQG�
:RRG���������1$6'$4������D������E���1<6(���������DQG�%HVVHPELQGHU�������@�

7R� H[DPLQH� ZKHWKHU� WKH� LPSDFW� RI� GHFLPDO� SULFLQJ� RQ� RUGHU� SUHIHUHQFLQJ� DQG� VSUHDGV�
GLIIHUV�DPRQJ� VWRFNV��ZH�JURXS�RXU� VDPSOH�RI� VWRFNV� LQWR�TXDUWLOHV�EDVHG�RQ� WKH�DYHUDJH� WUDGLQJ�
YROXPH�GXULQJ�WKH�SUH�GHFLPDOL]DWLRQ�SHULRG���:H�WKHQ�FOXVWHU�VWRFNV�ZLWKLQ�HDFK�YROXPH�TXDUWLOH�
LQWR�IRXU�JURXSV�DFFRUGLQJ�WR�WKH�DYHUDJH�VKDUH�SULFH�GXULQJ�WKH�SUH�GHFLPDOL]DWLRQ�SHULRG��,Q�7DEOH�
���3DQHO�%���ZH�VKRZ�WKH�SUH�DQG�SRVW�GHFLPDOL]DWLRQ�YDOXHV�RI�SUHIHUHQFLQJ�DQG�VSUHDGV�IRU� WKH�
IRXU� SRUWIROLRV�� +9+3�� +9/3�� /9+3�� DQG� /9/3�� ZKHUH� +9+3� LQFOXGHV� VWRFNV� LQ� WKH� KLJKHVW�
YROXPH�TXDUWLOH�DQG�WKH�KLJKHVW�SULFH�TXDUWLOH��+9/3�LQFOXGHV�VWRFNV�LQ�WKH�KLJKHVW�YROXPH�TXDUWLOH�
DQG�WKH�ORZHVW�SULFH�TXDUWLOH��/9+3�LQFOXGHV�VWRFNV�LQ�WKH�ORZHVW�YROXPH�TXDUWLOH�DQG�WKH�KLJKHVW�
SULFH�TXDUWLOH��DQG�/9/3�LQFOXGHV�VWRFNV�LQ�WKH�ORZHVW�YROXPH�TXDUWLOH�DQG�WKH�ORZHVW�SULFH�TXDUWLOH�

&RQVLVWHQW�ZLWK�WKH�SUHGLFWLRQ�RI�+DUULV���������������ZH�ILQG�WKDW�WKH�LPSDFW�RI�WKH�WLFN�VL]H�
FKDQJH�RQ�VSUHDGV�LV�JUHDWHVW�IRU�KLJK�YROXPH�DQG�ORZ�SULFH�VWRFNV��L�H���+9/3���7KH�PHDQ�TXRWHG�
�� 7KH�UHJUHVVLRQ�UHVXOWV�VKRZ�WKDW�RQO\������RI�LQWHU�VWRFN�YDULDWLRQ�LQ�35()$�GXULQJ�WKH�SRVW�GHFLPDOL]DWLRQ�SHULRG�FDQ�EH�H[SODLQHG�E\�WKH�FRUUHVSRQGLQJ�YDULDWLRQ�GXULQJ�WKH�SUH�GHFLPDOL]DWLRQ�SHULRG��7KH�ORZ�5� PD\�ODUJHO\�EH�DWWULEXWHG�WR�WKH�ZHDN�FRUUHODWLRQ�EHWZHHQ�35()$�L�M��DQG�VWRFN�DWWULEXWHV��:H�ILQG�WKDW�������RI�LQWHU�GHDOHU�YDULDWLRQ�LQ�35()$�GXULQJ�WKH�SRVW�GHFLPDOL]DWLRQ�SHULRG�FDQ�EH�H[SODLQHG�E\�WKH�FRUUHVSRQGLQJ�YDULDWLRQ� GXULQJ� WKH� SUH� GHFLPDOL]DWLRQ� SHULRG�� 7KH� KLJKHU� 5� PD\� ODUJHO\� EH� DWWULEXWHG� WR� WKH� VWURQJHU�FRUUHODWLRQ�EHWZHHQ�35()$�L�M��DQG�GHDOHU�W\SHV�GXULQJ�ERWK�WKH�SUH�DQG�SRVW�GHFLPDOL]DWLRQ�SHULRGV�
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DQG� HIIHFWLYH� VSUHDGV� IRU� WKLV� JURXS� GHFOLQHG� E\� ������� �W�  � ±������ DQG� ������� �W�  � ±��������
UHVSHFWLYHO\��DIWHU�GHFLPDOL]DWLRQ���7KLV�UHVXOW�VXJJHVWV�WKDW�WKH�SUHYLRXV�WLFN�VL]H�ZDV�DSSDUHQWO\�WRR�
ODUJH�IRU�WUDGHUV�LQ�WKHVH�VWRFNV���:LWK�WKH�UHOD[DWLRQ�RI�WKH�ELQGLQJ�WLFN�VL]H��OLTXLGLW\�SURYLGHUV�VWDUW�
XVLQJ�ILQHU�SULFH�JULGV��UHVXOWLQJ�LQ�QDUURZHU�VSUHDGV���:H�ILQG�WKDW�WKH�LPSDFW�RI�GHFLPDO�SULFLQJ�RQ�
SUHIHUHQFLQJ�LV�JUHDWHVW�IRU�KLJK�YROXPH�DQG�ORZ�SULFH�VWRFNV�DV�ZHOO��'XULQJ�WKH�SUH�GHFLPDOL]DWLRQ�
SHULRG��DERXW�����RI�WUDGHV�ZHUH�SUHIHUHQFHG�IRU�WKHVH�VWRFNV�ZKHUHDV�WKH�FRUUHVSRQGLQJ�ILJXUH�LV�
����GXULQJ�WKH�SRVW�GHFLPDOL]DWLRQ�SHULRG�
�� (IIHFWV�RI�LQWHUQDOL]DWLRQ�RQ�VSUHDGV�DQG�GHDOHU�TXRWH�DJJUHVVLYHQHVV�

,Q� WKH� SUHYLRXV� VHFWLRQ�� ZH� VKRZ� WKDW� GHFLPDOL]DWLRQ� OHG� WR� D� GHFOLQH� LQ� ERWK� RUGHU�
SUHIHUHQFLQJ�DQG�ELG�DVN�VSUHDGV��,Q�WKH�SUHVHQW�VHFWLRQ��ZH�H[DPLQH�WKH�FURVV�VHFWLRQDO�UHODWLRQ�
EHWZHHQ� ELG�DVN� VSUHDGV� DQG� WKH� SURSRUWLRQ� RI� LQWHUQDOL]HG� WUDGHV�� 7R� H[DPLQH� WKH� HIIHFW� RI�
LQWHUQDOL]DWLRQ�RQ�H[HFXWLRQ�FRVWV�DIWHU�FRQWUROOLQJ�IRU�WKH�HIIHFWV�RI RWKHU�YDULDEOHV��ZH�HVWLPDWH�
WKH�IROORZLQJ�UHJUHVVLRQ�PRGHO�

4635'�L��RU�(635'�L�� ��� �������35,&(�L������� ORJ�175$'(�L�������� ORJ�76,=(�L������ 92/$7,/,7<�L������ ORJ�09(�L������� +�,1'(;�L�������,17�L����0�L������ ����
ZKHUH�4635'�L��LV�WKH�WLPH�ZHLJKWHG�TXRWHG�VSUHDG�RI�VWRFN�L��DV D�SHUFHQWDJH�RI�VKDUH�SULFH���
(635'�L�� LV� WKH� WUDGH�ZHLJKWHG� HIIHFWLYH� VSUHDG� RI� VWRFN� L� �DV� D� SHUFHQWDJH� RI� VKDUH� SULFH���
35,&(�L�� LV� WKH� DYHUDJH�VKDUH� SULFH�RI� VWRFN� L��175$'(�L�� LV� WKH�QXPEHU�RI� WUDGHV�RI� VWRFN� L��
76,=(�L��LV�WKH�DYHUDJH�GROODU�WUDGH�VL]H�RI�VWRFN�L��92/$7,/,7<�L��LV�WKH�VWDQGDUG�GHYLDWLRQ�RI�
VWRFN� L¶V� GDLO\� UHWXUQV�� 09(�L�� LV� WKH� PDUNHW� YDOXH� RI� HTXLW\� RI� � VWRFN� L�� +�,1'(;�L�� LV� WKH�
+HUILQGDKO�LQGH[�IRU�VWRFN�L��,17�L��LV�WKH�SURSRUWLRQ�RI�LQWHUQDOL]HG�WUDGHV�IRU�VWRFN�L��DQG 0�L��LV�
WKH� HUURU� WHUP��7R� DVVHVV�ZKHWKHU� WKH� HIIHFWV� RI� LQWHUQDOL]DWLRQ� DQG� RWKHU� YDULDEOHV� RQ� VSUHDGV�
�� 7KH�PHDQ� DQG�PHGLDQ� YDOXHV� RI� WKH� GROODU� TXRWHG� �HIIHFWLYH�� VSUHDG� DUH� ������� ��������� DQG� ����������������EHIRUH�GHFLPDOL]DWLRQ�DQG�����������������DQG�����������������DIWHU�GHFLPDOL]DWLRQ�
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GLIIHU�EHWZHHQ�WKH�SUH�DQG�SRVW�GHFLPDOL]DWLRQ�SHULRGV��ZH�HVWLPDWH�WKH�DERYH�UHJUHVVLRQ�PRGHO�
XVLQJ�GDWD�IRU�HDFK�SHULRG�

:H�XVH�RQO\�WKH�SURSRUWLRQ�RI�LQWHUQDOL]HG�WUDGHV�DV�RXU�PHDVXUH�RI�SUHIHUHQFHG�YROXPH�
EHFDXVH�WKH�VSUHDG�LV�OLNHO\�WR�EH�VSXULRXVO\�FRUUHODWHG�WR�ERWK�1,16�L��DQG�1,16$�L���$V�QRWHG�
HDUOLHU��1,16�L��LV�OLNHO\�WR�XQGHUHVWLPDWH�WKH�DFWXDO�OHYHO�RI�SUHIHUHQFHG�WUDGHV�DQG�WKH�GHJUHH�RI�
XQGHUHVWLPDWLRQ�LQFUHDVHV�ZLWK�WKH�GHDOHU¶V�WLPH�DW�WKH�LQVLGH�PDUNHW��37,16�L�M���,Q�VR�IDU�DV�WKH�
ELG�DVN�VSUHDG�GHFUHDVHV�ZLWK�37,16�L�M���D�VSXULRXV�SRVLWLYH�FRUUHODWLRQ�LV�OLNHO\�WR�H[LVW�EHWZHHQ�
WKH�VSUHDG�DQG�1,16�L��

1RWH�DOVR�WKDW�EHFDXVH�ZH�PHDVXUH�1,16$�L��E\��M>91,16�L�M��^��� 37,16�L�M�`@��M9�L�M���
WKHUH�H[LVWV�D�EXLOW�LQ�SRVLWLYH�FRUUHODWLRQ�EHWZHHQ�1,16$�L�M��DQG�37,16�L�M���+HQFH��WR�WKH�H[WHQW�
WKDW�WKH�ELG�DVN�VSUHDG�GHFUHDVHV�ZLWK�37,16�L�M���D�QHJDWLYH�FRUUHODWLRQ�LV�OLNHO\�WR�H[LVW�EHWZHHQ�
WKH�VSUHDG�DQG�1,16$�L���UHJDUGOHVV�RI�WKH�WUXH�UHODWLRQ�EHWZHHQ�WKH�VSUHDG�DQG�WKH�SURSRUWLRQ�RI�
SUHIHUHQFHG�WUDGHV���,QGHHG��ZH�ILQG�WKDW�WKH�VSUHDG�LV�SRVLWLYHO\�UHODWHG�WR�1,16�L��DQG�QHJDWLYHO\�
WR�1,16$�L�� LQ�RXU� VDPSOH��7KHVH� UHVXOWV�DUH�OLNHO\� WR EH�GULYHQ� ODUJHO\�E\�PHDVXUHPHQW�HUURUV�
DVVRFLDWHG�ZLWK�WKH�DFWXDO�OHYHO�RI�SUHIHUHQFHG�WUDGHV�

:H�UHSRUW�WKH�UHJUHVVLRQ�UHVXOWV�LQ�7DEOH����7KH�UHVXOWV�VKRZ�WKDW�ERWK�TXRWHG�DQG�HIIHFWLYH�
VSUHDGV�DUH�SRVLWLYHO\� UHODWHG� WR�UHWXUQ�YRODWLOLW\��DQG�QHJDWLYHO\� WR�VKDUH�SULFH��QXPEHU�RI� WUDGHV��
DQG�WUDGH�VL]H�GXULQJ�ERWK�WKH�SUH�DQG�SRVW�GHFLPDOL]DWLRQ�SHULRGV��7KHVH�UHVXOWV�DUH�DOO�FRQVLVWHQW�
ZLWK� WKH� ILQGLQJV� RI� SULRU� VWXGLHV��� 7KH� VSUHDGV� DUH� SRVLWLYHO\� DQG� VLJQLILFDQWO\� UHODWHG� WR� WKH�
+HUILQGDKO�LQGH[��7KLV LQGLFDWHV�WKDW�VSUHDGV�DUH�ZLGHU�IRU�VWRFNV�ZLWK�JUHDWHU�LQHTXDOLW\�LQ�GHDOHU�
PDUNHU�VKDUHV�RU�IHZHU�GHDOHUV��7KLV�UHVXOW�LV�FRQVLVWHQW�ZLWK�WKH�ILQGLQJ�RI�.ORFN�DQG�0F&RUPLFN�
��������6FKXOW]���������DQG�(OOLV��0LFKDHO\��DQG�2¶+DUD��������

7KH�TXRWHG�DQG�HIIHFWLYH�VSUHDGV�DUH�SRVLWLYHO\�DQG�VLJQLILFDQWO\�UHODWHG�WR�WKH�H[WHQW�RI�
LQWHUQDOL]DWLRQ�GXULQJ�ERWK� WKH�SUH�DQG�SRVW�GHFLPDOL]DWLRQ�SHULRGV��%HIRUH�GHFLPDO�SULFLQJ��WKH�
HVWLPDWHG� FRHIILFLHQWV� IRU� ,17�L�� LQ� WKH� TXRWHG� DQG� HIIHFWLYH� VSUHDG� HTXDWLRQV� DUH� ������� �W�  
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������ DQG� ������� �W�  � ������� UHVSHFWLYHO\�� 7KH� FRUUHVSRQGLQJ� ILJXUHV� DIWHU� GHFLPDOL]DWLRQ� DUH�
�������W� �������DQG���������W� ��������UHVSHFWLYHO\��+HQFH��GXULQJ�WKH�SUH�GHFLPDOL]DWLRQ�SHULRG��
DQ�LQFUHDVH�LQ�WKH�GHJUHH�RI�LQWHUQDOL]DWLRQ�IURP�����WR�����LV�DVVRFLDWHG�ZLWK�D�FRUUHVSRQGLQJ�
LQFUHDVH�RI����������L�H����������[������± ������LQ�WKH�TXRWHG�VSUHDG�DQG����������L�H����������[�
����� ± ������ LQ� WKH� HIIHFWLYH�VSUHDG��$IWHU� GHFLPDOL]DWLRQ�� WKH� FRUUHVSRQGLQJ� ILJXUHV� DUH� �������
�L�H���������[������± ������IRU� WKH�TXRWHG�VSUHDG�DQG��������� �L�H��� �������[������ ± ������ IRU� WKH�
HIIHFWLYH�VSUHDG��� 7KHVH�UHVXOWV�VXJJHVW�WKDW�LQWHUQDOL]DWLRQ�RQ�1$6'$4�PD\�KDYH�D�VLJQLILFDQW��
GHWULPHQWDO�HIIHFW�RQ�H[HFXWLRQ�FRVWV���

7R� H[DPLQH�ZKHWKHU� WKH� HIIHFW� RI� LQWHUQDOL]DWLRQ� RQ� VSUHDGV� YDULHV� DFURVV� VWRFNV�ZLWK�
GLIIHUHQW�YROXPHV��ZH�HVWLPDWH�WKH�DERYH�UHJUHVVLRQ�PRGHO�XVLQJ�RQO\�WKH�PRVW�DFWLYH�VWRFNV��WRS�
TXDUWLOH�EDVHG�RQ�WUDGLQJ�IUHTXHQF\��LQ�RXU�VWXG\�VDPSOH���:H�ILQG�WKDW�WKH�HVWLPDWHG�FRHIILFLHQWV�
�W�VWDWLVWLFV��IRU�,17�L��LQ�WKH�TXRWHG�DQG�HIIHFWLYH�VSUHDG�HTXDWLRQV�DUH���������������DQG��������
��������UHVSHFWLYHO\��EHIRUH�GHFLPDO�SULFLQJ�DQG��������������DQG����������������UHVSHFWLYHO\��DIWHU�
GHFLPDO� SULFLQJ�� +HQFH�� WKH� HIIHFW� RI� LQWHUQDOL]HG� WUDGHV� RQ� VSUHDGV� IRU� KLJK�YROXPH� VWRFNV� LV�
TXDOLWDWLYHO\�VLPLODU�WR�WKDW�RI�RXU�ZKROH�VDPSOH���

,QWHUQDOL]DWLRQ�LV�OLNHO\�WR�DIIHFW�QRW�RQO\� LQVLGH�VSUHDGV�EXW�DOVR�SHUKDSV�PRUH�VWURQJO\�
LQGLYLGXDO�GHDOHU� VSUHDGV��7R�H[DPLQH�KRZ� LQWHUQDOL]DWLRQ�DIIHFWV� LQGLYLGXDO�GHDOHU� VSUHDGV��ZH�
HVWLPDWH�UHJUHVVLRQ�PRGHO������XVLQJ�WKH�PHDQ�YDOXH�RI�LQGLYLGXDO�GHDOHU�VSUHDGV��0'635'�L���
IRU�HDFK�VWRFN�DV�WKH�GHSHQGHQW�YDULDEOH���7KH�UHVXOWV�VKRZ�WKDW�LQWHUQDOL]DWLRQ�H[HUWV�D�VWURQJHU�
LPSDFW��L�H���JUHDWHU�W�VWDWLVWLFV��RQ�GHDOHU�VSUHDGV�WKDQ�RQ�LQVLGH��TXRWHG�DQG�HIIHFWLYH��VSUHDGV�
�� 6HH��IRU�H[DPSOH��0F,QLVK�DQG�:RRG���������6FKXOW]���������DQG�6WROO���������� 7KH�VSUHDG�FRVW�GLIIHUHQFHV�FRXOG�EH�RYHUZKHOPHG�E\�GLIIHUHQFHV�LQ�RWKHU�FRVWV�RI�WUDGLQJ���)RU�H[DPSOH��D������GLIIHUHQFH� LQ� HIIHFWLYH� VSUHDG� IRU� D� ������� WUDGH� HTXDOV�D� FRVW� RI� �����&RPPLVVLRQ� FRVWV� GLIIHUHQFHV�EHWZHHQ� IXOO�VHUYLFH� DQG� GLVFRXQW� EURNHUV� FDQ� HDVLO\� H[FHHG� ����� /LNHZLVH�� RSSRUWXQLW\� FRVW� GLIIHUHQFHV�EHWZHHQ� IDVWHU� H[HFXWLRQV� RI� SUHIHUHQFHG� RUGHUV� DQG� VORZHU� H[HFXWLRQV� RI� XQSUHIHUHQFHG� RUGHUV� PD\� DOVR�H[FHHG�WKH�VSUHDG�FRVWV�IRXQG���7KHVH�UHVXOWV�DUH�LQ�OLQH�ZLWK�WKH�ILQGLQJ�RI�%HVVHPELQGHU��������WKDW�FRVWV�IRU�RII�1<6(�WUDGHV�FRPSOHWHG�ZKHQ�H[HFXWLQJ�PDUNHW�TXRWHV�DUH�QRW�DW�WKH�EHVW�SULFH�DUH�ZRUVH�WKDQ�IRU�PDWFKHG�1<6(�WUDGHV��� 7R�H[DPLQH�ZKHWKHU� WKH� LPSDFW�RI� LQWHUQDOL]DWLRQ�RQ�WKH�HIIHFWLYH�VSUHDG�GLIIHUV�EHWZHHQ� ODUJH�DQG�VPDOO�WUDGHV��ZH�DOVR�HVWLPDWH�UHJUHVVLRQ�PRGHO������XVLQJ�WUDGHV�WKDW�DUH�ODUJHU�WKDQ�������VKDUHV�DQG�WUDGHV�WKDW�DUH�VPDOOHU� WKDQ������� VKDUHV�� UHVSHFWLYHO\��:H� ILQG� WKDW� WKH� HVWLPDWHG� FRHIILFLHQW� IRU�,17�L�� LV� VLJQLILFDQW�DQG
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:H�DOVR� ILQG� WKDW� WKH�HVWLPDWHG�FRHIILFLHQWV� ��������DQG���������IRU� ,17�L�� LQ� WKH�PHDQ�GHDOHU�
VSUHDG� HTXDWLRQ� DUH�PXFK� ODUJHU� WKDQ� WKH� FRUUHVSRQGLQJ� ILJXUHV� LQ� WKH� LQVLGH� VSUHDG� HTXDWLRQ���
7KLV�UHVXOW�VKRXOG�QRW�FRPH�DV�D�VXUSULVH�JLYHQ� WKH�IDFW�WKDW�LQGLYLGXDO�GHDOHU�VSUHDGV�DUH�PXFK�
ZLGHU�WKDQ�LQVLGH�VSUHDGV���

7KH�SRVLWLYH�UHODWLRQ�EHWZHHQ�WKH�VSUHDG�DQG�WKH�SURSRUWLRQ�RI�LQWHUQDOL]HG�WUDGHV�VKRZQ�
LQ�7DEOH���PD\�EH�GULYHQ�E\�UHDVRQV�RWKHU�WKDQ�WKH�RQH�VXJJHVWHG�LQ�WKLV�VWXG\��)RU�H[DPSOH��LW�
PD\�UHIOHFW�WKH�IDFW�WKDW�VWRFNV�ZLWK�ODUJHU�VSUHDGV�KDYH�PRUH�LQWHUQDOL]HG�WUDGHV�EHFDXVH�EURNHUV�
KDYH� DQ� LQFHQWLYH� WR� URXWH� ODUJH�VSUHDG� VWRFNV� WR� WKHLU� DIILOLDWHG� GHDOHUV�� 7R� H[DPLQH� WKLV�
SRVVLELOLW\�� ZH� HVWLPDWH� D� VWUXFWXUDO� PRGHO� LQ� ZKLFK� ERWK� WKH� VSUHDG� DQG� WKH� SURSRUWLRQ� RI�
LQWHUQDOL]HG� WUDGHV� DUH� VSHFLILHG� DV� HQGRJHQRXV� YDULDEOHV�� $V� H[RJHQRXV� YDULDEOHV�� ZH� LQFOXGH�
��35,&(�L��� ORJ�175$'(�L���� ORJ�76,=(�L����92/$7,/,7<�L��� ORJ�09(�L����DQG�+�,1'(;�LQ�
WKH� VSUHDG� HTXDWLRQ�� DQG� ORJ��35,&(�L���� ORJ�175$'(�L���� ORJ�76,=(�L���� DQG�+�,1'(;�L�� LQ�
WKH�,17�HTXDWLRQ��7KH�UHVXOW�VKRZV�WKDW�WKH�HVWLPDWHG�FRHIILFLHQW�IRU�,17�L��LQ�WKH�VSUHDG�HTXDWLRQ�
DQG� WKH� HVWLPDWHG� FRHIILFLHQW� IRU� WKH� VSUHDG� LQ� WKH� ,17� HTXDWLRQ� DUH� ERWK� SRVLWLYH� DQG�
VLJQLILFDQW��� 7KLV�VXJJHVWV�WKDW�WKHUH�LV�D�SRVLWLYH�DQG�EL�GLUHFWLRQDO�UHODWLRQ�EHWZHHQ�WKH�VSUHDG�
DQG�WKH�SURSRUWLRQ�RI�LQWHUQDOL]HG�WUDGHV��������

7R�IXUWKHU�H[DPLQH�WKH�HIIHFW�RI�LQWHUQDOL]DWLRQ�RQ�PDUNHW�TXDOLW\��ZH�DQDO\]H�KRZ�GHDOHU�
TXRWH� DJJUHVVLYHQHVV� YDULHV� ZLWK� WKH� H[WHQW� RI� LQWHUQDOL]DWLRQ�� :H� PHDVXUH� GHDOHU� M¶V� TXRWH�
DJJUHVVLYHQHVV� IRU�VWRFN� L� E\�� ���� WKH�SHUFHQWDJH�RI� WLPH�GXULQJ�ZKLFK�GHDOHU� M� LV� DW� WKH� LQVLGH�
�37,16�L�M��������WKH�SHUFHQWDJH�RI�WLPH�GXULQJ�ZKLFK�GHDOHU�M�LV�DW�WKH�LQVLGH�DORQH��37,16$�L�M����
DQG� ���� WKH� UDWLR� RI� GHDOHU� M¶V� VSUHDG� WR� WKH� DYHUDJH� VSUHDG� DFURVV� DOO� GHDOHUV� IRU� VWRFN� L�
�5(/635'�L�M����:H�WKHQ�HVWLPDWH�WKH�IROORZLQJ�UHJUHVVLRQ�PRGHO�

4$�L�M�� ��� ���� ,17�L�M����&RQWURO�YDULDEOHV���0�L�M�� ����
SRVLWLYH�RQO\�ZKHQ�ZH�XVH�WKH�ODUJH�WUDGH�VL]H�JURXS��� $OWKRXJK� WKH�HIIHFWV�RI�RWKHU�VWRFN�DWWULEXWHV�RQ�GHDOHU�VSUHDGV�DUH�JHQHUDOO\� VLPLODU� WR�WKRVH�RQ�LQVLGH�VSUHDGV��ZH�ILQG�WKDW�GHDOHU�VSUHDGV�GHFUHDVH�ZLWK�+�,1'(;�L���� 7KH�UHVXOWV�DUH�DYDLODEOH�IURP�WKH�DXWKRUV�XSRQ�UHTXHVW�
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ZKHUH� 4$�L�M�� LV� D� PHDVXUH� RI� GHDOHU� M¶V� TXRWH� DJJUHVVLYHQHVV� IRU� VWRFN� L� �37,16�L�M���
37,16$�L�M��� RU�5(/635'�L�M���� ,17�L�M�� LV� WKH�SURSRUWLRQ� RI� LQWHUQDOL]HG� WUDGHV� IRU� VWRFN� L� E\�
GHDOHU� M�� DQG� 0�L�M�� LV� WKH� HUURU� WHUP�� 7R� FRQWURO� IRU� WKH� HIIHFW� RI� VWRFN� DWWULEXWHV� RQ� TXRWH�
DJJUHVVLYHQHVV�� ZH� LQFOXGH� ORJ�35,&(�L���� ORJ�175$'(�L���� ORJ�76,=(�L���� 92/$7,/,7<�L���
DQG�ORJ�09(�L���DV�FRQWURO�YDULDEOHV��

:H�HVWLPDWH�UHJUHVVLRQ�PRGHO������LQ�WKUHH�GLIIHUHQW�ZD\V���)LUVW��ZH�HVWLPDWH�WKH�PRGHO�
XVLQJ� WKH� SDQHO� GDWD� RI� HQWLUH� VWRFN�GHDOHU� TXRWHV�� 7R� DVVHVV� WKH� VHQVLWLYLW\� RI� RXU� UHVXOWV� WR�
GLIIHUHQW�HVWLPDWLRQ�PHWKRGV��ZH�DOVR�HVWLPDWH�WKH�PRGHO�IRU�HDFK�VWRFN�XVLQJ�LQGLYLGXDO�GHDOHU�
TXRWH�GDWD�DQG�FDOFXODWH�WKH�PHDQ��� FRHIILFLHQW�DFURVV�VWRFNV�DQG�WKH�]�VWDWLVWLF��� )RU�WKH�SDQHO�GDWD� UHJUHVVLRQ�� ZH� UHSRUW� WKH� HVWLPDWHG� �� FRHIILFLHQW�� LWV� W�VWDWLVWLF�� )�YDOXH�� DQG� DGMXVWHG� 5�
IURP�UHJUHVVLRQ�PRGHO� ������:H�DOVR�VKRZ�WKH�SDQHO�GDWD� UHJUHVVLRQ�UHVXOWV�ZKHQ�ZH�LQFOXGH�D�
GXPP\�YDULDEOH� IRU� HDFK� VWRFN� �IL[HG�HIIHFWV�� LQVWHDG�RI� FRQWURO�YDULDEOHV��� )RU� WKH� VWRFN�E\�
VWRFN�UHJUHVVLRQV��ZH�UHSRUW�WKH�PHDQ����FRHIILFLHQW�DQG�LWV�]�VWDWLVWLF�:H� VKRZ� WKH� UHJUHVVLRQ� UHVXOWV� LQ� 7DEOH� ��� 3DQHO� $� VKRZV� WKH� UHVXOWV� IRU� WKH� SUH�
GHFLPDOL]DWLRQ�SHULRG�DQG�3DQHO�%�VKRZV�WKH�UHVXOWV�IRU�WKH�SRVW�GHFLPDOL]DWLRQ�SHULRG��,Q�HDFK�
SDQHO�� WKH� ILUVW� WKUHH� FROXPQV� VKRZ� WKH� UHVXOWV� ��� HVWLPDWH� ZLWK� LWV� W�VWDWLVWLF�� )�YDOXH�� DQG�
DGMXVWHG�5���IURP�WKH�SDQHO�GDWD�UHJUHVVLRQV�ZLWK�FRQWURO�YDULDEOHV��WKH�QH[W�WKUHH�FROXPQV�VKRZ�
WKH� UHVXOWV� IURP� WKH� SDQHO� GDWD� UHJUHVVLRQV� ZLWK� IL[HG� HIIHFWV�� DQG� WKH� ODVW� FROXPQ� VKRZV� WKH�
UHVXOWV��PHDQ����FRHIILFLHQW�DQG�LWV�]�VWDWLVWLF��IURP�VWRFN�E\�VWRFN�UHJUHVVLRQV��UHVSHFWLYHO\�7KH� UHVXOWV� VKRZ� WKDW� LQWHUQDOL]DWLRQ� KDV� D� VLJQLILFDQW� HIIHFW� RQ� GHDOHU� TXRWH�
DJJUHVVLYHQHVV��:H� ILQG� WKDW� ERWK� 37,16�L�M�� DQG� 37,16$�L�M�� DUH� VLJQLILFDQWO\� DQG� QHJDWLYHO\�
UHODWHG�WR�,17�L�M���DQG�5(/635'�L�M�� LV�VLJQLILFDQWO\�DQG�SRVLWLYHO\� UHODWHG� WR�,17�L�M���)RU�WKH�
�� ,Q�WKLV�FDVH��ZH�GR�QRW�LQFOXGH�FRQWURO�YDULDEOHV�LQ�WKH�UHJUHVVLRQ�PRGHO���:H�REWDLQ�WKH�]�VWDWLVWLF�E\�DGGLQJ�LQGLYLGXDO�W�VWDWLVWLFV�DFURVV�VWRFNV�DQG�WKHQ�GLYLGLQJ�WKH�VXP�E\�WKH�VTXDUH�URRW�RI�WKH�QXPEHU�RI�FRHIILFLHQWV���� %HFDXVH� WKH� QXPEHU� RI� LQWHUFHSWV� H[FHHGV� WKH� PD[LPXP� DOORZDEOH� QXPEHU� RI� LQGHSHQGHQW� YDULDEOHV� LQ�6$6��ZH�HVWLPDWH��� E\�DSSO\LQJ�2/6�WR�WKH�GDWD�H[SUHVVHG�LQ�WHUPV�RI�GHYLDWLRQV�IURP�JURXS�PHDQV�
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SUH�GHFLPDOL]DWLRQ�SHULRG��HVWLPDWHV�RI��� IURP�WKH�SDQHO�GDWD�UHJUHVVLRQV�ZLWK�FRQWURO�YDULDEOHV�DUH�±��������W� �±��������±��������W� �±��������DQG���������W� ��������ZKHQ�ZH�PHDVXUH�GHDOHU�
TXRWH� DJJUHVVLYHQHVV� E\� 37,16�L�M��� 37,16$�L�M��� DQG� 5(/635'�L�M��� UHVSHFWLYHO\�� :H� ILQG�
VLPLODU�UHVXOWV�IURP�WKH�SDQHO�GDWD�UHJUHVVLRQV�ZLWK�IL[HG�HIIHFWV��7KH�FRUUHVSRQGLQJ�ILJXUHV�IURP�
VWRFN�E\�VWRFN� UHJUHVVLRQV� DUH� ±������� �]�  � ±�������� ±������� �]�  � ±�������� DQG� ������� �]�  �
��������7KH�UHJUHVVLRQ�UHVXOWV� �VHH�3DQHO�%��IRU� WKH�SRVW�GHFLPDOL]DWLRQ�SHULRG�DUH�TXDOLWDWLYHO\�
VLPLODU�WR�WKRVH�IRU�WKH�SUH�GHFLPDOL]DWLRQ�SHULRG�

7KHVH� UHVXOWV� LQGLFDWH� WKDW� LI� D� KLJK� SRUWLRQ� RI� D� GHDOHU¶V� YROXPH� RQ� D� VWRFN� LV�
LQWHUQDOL]HG��WKH�GHDOHU�LV�OHVV�OLNHO\�WR�SRVW�WKH�LQVLGH�PDUNHW�TXRWH�RQ�WKDW�VWRFN���6LPLODUO\��WKH�
GHDOHU�LV�OLNHO\�WR�TXRWH�ZLGHU�VSUHDGV��UHODWLYH�WR�RWKHU�GHDOHUV¶�VSUHDG�TXRWHV�RQ�WKH�VWRFN��7KH�
UHVXOWV� DUH� TXLWH� UREXVW� DQG� VLPLODU� EHWZHHQ� WKH� SUH� DQG� SRVW� GHFLPDOL]DWLRQ� SHULRGV�� 2Q� WKH�
ZKROH�� WKHVH UHVXOWV� DUH� FRQVLVWHQW�ZLWK� WKH�QRWLRQ� WKDW� LQWHUQDOL]DWLRQ� GLVFRXUDJHV� GHDOHU�TXRWH�
FRPSHWLWLRQ���
�� 3UHIHUHQFLQJ��SULFH�LPSDFW��DQG�H[HFXWLRQ�TXDOLW\

,Q� WKLV� VHFWLRQ�� ZH� H[DPLQH� ZKHWKHU� WKH� SULFH� LPSDFW� RI� WUDGHV� DQG� H[HFXWLRQ� TXDOLW\�
GLIIHU�EHWZHHQ�SUHIHUHQFHG�DQG�XQSUHIHUHQFHG�WUDGHV�
���� 3ULFH�LPSDFW�RI�SUHIHUHQFHG�DQG�XQSUHIHUHQFHG�WUDGHV

%HQYHQLVWH�� 0DUFXV�� DQG� :LOKHOP� ������� KROG� WKDW� ORQJ�WHUP� UHODWLRQVKLSV� EHWZHHQ�
EURNHUV�DQG�GHDOHUV�FDQ�PLWLJDWH�WKH�HIIHFWV�RI�DV\PPHWULF�LQIRUPDWLRQ�DQG�GHDOHUV�ZKR�DFWLYHO\�
LGHQWLI\�DQG�VDQFWLRQ�LQIRUPHG�WUDGHUV�FDQ�SURYLGH�ORZ�FRVW�VHUYLFHV�WR�XQLQIRUPHG� WUDGHUV�WKDQ�
GHDOHUV� ZKR� GR� QRW� PDNH� VXFK� HIIRUWV�� (DVOH\�� .LHIHU�� DQG� 2¶+DUD� ������� ILQG� D� VLJQLILFDQW�
�� 2XU�ILQGLQJV�DUH�FRQVLVWHQW�ZLWK�WKH�REVHUYDWLRQ�RI�%HVVHPELQGHU��������S�������WKDW�³,I��LQ�FRQWUDVW��D�ODUJH�SRUWLRQ�RI�RUGHU�IORZ�LV�VXEMHFW�WR�SUHIHUHQFLQJ�DJUHHPHQWV��WKHQ�SRVWLQJ�D�EHWWHU�TXRWH�PD\�QRW�DWWUDFW�RUGHU�IORZ�� OHDYLQJ� OLWWOH� LQFHQWLYH� WR� LPSURYH� TXRWHV�´� 7KH� UHVXOWV� DUH� DOVR� FRQVLVWHQW� ZLWK� .OXJHU� DQG�:\DWW¶V��������UHFHQW�H[SHULPHQWDO�ILQGLQJ�WKDW�WKH�DYHUDJH�GHDOHU�DQG�LQVLGH�VSUHDG�DUH�ZLGHU�ZKHQ�GHDOHUV�KDYH�WKH�RSSRUWXQLW\�WR�LQWHUQDOL]H�WKHLU�RUGHU�IORZ�
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GLIIHUHQFH�LQ�WKH�LQIRUPDWLRQ�FRQWHQW�RI�RUGHUV�H[HFXWHG�LQ�1HZ�<RUN�DQG�&LQFLQQDWL�DQG�LQWHUSUHW�
WKH� UHVXOW� DV� HYLGHQFH� WKDW� WKH� SUHIHUHQFLQJ� DUUDQJHPHQWV� DUH� XVHG� WR� FUHDP� VNLP� XQLQIRUPHG�
OLTXLGLW\�WUDGHUV��%DWWDOLR�-HQQLQJV��DQG�6HOZD\������D��FRQMHFWXUH�WKDW�GHDOHUV�PD\�XWLOL]H�EURNHU�
LGHQWLW\� WR�GLVWLQJXLVK�EHWZHHQ�SURILWDEOH�DQG�XQSURILWDEOH� RUGHU�IORZ�DQG�VKRZ�WKDW�1$6'$4�
GHDOHUV¶� WUDGLQJ� JURVV� UHYHQXHV� YDU\� VXEVWDQWLDOO\� DPRQJ� URXWLQJ� EURNHUV� DIWHU� FRQWUROOLQJ� IRU�
RUGHU�VL]H�

:H�SURYLGH�DQ�DOWHUQDWLYH�DQG�GLUHFW WHVW�RI�WKH�FOLHQWHOH�SULFLQJ�K\SRWKHVLV�E\�FRPSDULQJ�
WKH�LQIRUPDWLRQ�FRQWHQW�RI�SUHIHUHQFHG�DQG�XQSUHIHUHQFHG�WUDGHV��7UDGHV�WKDW�FRQYH\�OHVV�SULYDWH�
LQIRUPDWLRQ�OHDG�WR�VPDOOHU�SRVW�WUDGH�SULFH�PRYHPHQWV�DQG�WKXV�DUH�PRUH�SURILWDEOH�WR�H[HFXWH��,I�
EURNHUV� URXWH� RQO\� WKRVH� RUGHUV� ZLWK� ORZ� DGYHUVH�VHOHFWLRQ� ULVNV� WR� DIILOLDWHG� GHDOHUV� �L�H���
LQWHUQDOL]DWLRQ��RU�GHDOHUV�ZLWK�SUHIHUHQFLQJ�DUUDQJHPHQWV��WKH�SULFH�LPSDFW�RI�SUHIHUHQFHG�WUDGHV�
ZRXOG�EH�VPDOOHU�WKDQ�WKH�SULFH�LPSDFW�RI�XQSUHIHUHQFHG�WUDGHV� ��

:H�PHDVXUH�WKH�SULFH�LPSDFW�RI�WUDGHV�E\ ,03$&7�W�� ����'�W�>^0�W�����± 0�W�`�0�W�@��
ZKHUH�0�W��DQG�0�W������DUH�TXRWH�PLGSRLQWV�DW�WLPH�W�DQG�W�����PLQXWHV��UHVSHFWLYHO\��DQG�'�W��LV�
D� WUDGH�GLUHFWLRQ� LQGLFDWRU� WKDW� HTXDOV� ���±��� IRU� EX\HU� �VHOOHU�� LQLWLDWHG� WUDGHV��1H[W�� IRU� HDFK�
VWRFN��ZH�FDOFXODWH�WKH�PHDQ�YDOXH�RI�,03$&7�W��IRU�HDFK�RI�WKH�IRXU�WUDGH�JURXSV��L�H���,16���
(&1�� ,17�� 1,16�� DQG� ,17� �� 1,16�� E\� ZHLJKWLQJ� HDFK� WUDGH� HTXDOO\� ZLWKLQ� HDFK� WUDGH� VL]H�
JURXS�� )ROORZLQJ� 6(&� 5XOH ��$F���� 5HSRUW�� ZH� FODVVLI\� WUDGHV� LQWR� WKH� IROORZLQJ� IRXU� VL]H�
JURXSV�����±����VKDUHV�� ���±������VKDUHV�������±������VKDUHV��DQG��������VKDUHV��)LQDOO\��ZH�
FDOFXODWH�WKH�PHDQ�YDOXH�RI�,03$&7�W��DFURVV�VWRFNV�
��:H�QRWH�WKDW�WKH�SULFH�LPSDFW�RI�SUHIHUHQFHG�WUDGHV�FRXOG�EH�JUHDWHU�WKDQ�WKDW�RI�XQSUHIHUHQFHG�WUDGHV�LI�GHDOHUV� DUH� ZLOOLQJ� WR� KDQGOH� RUGHUV� ZLWK� KLJK� DGYHUVH�VHOHFWLRQ� ULVNV� LQ� UHWXUQ� IRU� VWDEOH� RUGHU� IORZ�JXDUDQWHHG� E\� LQWHUQDOL]DWLRQ� RU� SUHIHUHQFLQJ� DUUDQJHPHQWV� DQG� EURNHUV� WDNH� LQWR� FRQVLGHUDWLRQ� RI� VXFK�SUHIHUHQFH�LQ�WKHLU�RUGHU�URXWLQJ�GHFLVLRQV��%URNHUV�PD\�DOVR�KDYH�LQFHQWLYHV�WR�URXWH�RUGHUV�ZLWK�VPDOOHU�DGYHUVH�VHOHFWLRQ�ULVNV�WR�GHDOHUV�ZLWKRXW�SUHIHUHQFLQJ�DJUHHPHQWV�WR�EXLOG�UHSXWDWLRQ�WKDW�PD\�KHOS�WKHP�WR�HDUQ�IXWXUH�EXVLQHVV� IURP� WKHVH�GHDOHUV��,Q�DGGLWLRQ��SUHIHUHQFHG�WUDGHV�PD\�H[KLELW� ODUJHU�SULFH�LPSDFW� LI�PDUNHW� PDNHUV� DUH� ZLOOLQJ� WR� VXSSO\� OLTXLGLW\� WR� DIILOLDWHG� EURNHUV� DQG� EURNHUV� ZLWK� SUHIHUHQFLQJ�DJUHHPHQWV�GXULQJ�GLIILFXOW�WLPHV��L�H���ZKHQ�SULFHV�ZHUH�PRYLQJ�DJDLQVW�WKHP�IRU�UHDVRQV�VXFK�DV�QHZV�DQG�PDUNHW�YRODWLOLW\���+HQFH� ZKHWKHU�WKH�SULFH�LPSDFW�RI�SUHIHUHQFHG�WUDGHV�LV�JUHDWHU�RU�VPDOOHU�WKDQ�WKH�SULFH�LPSDFW�RI�XQSUHIHUHQFHG�WUDGHV�LV�DQ�HPSLULFDO�TXHVWLRQ�
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3DQHO�$�RI�7DEOH���VKRZV�WKH�PHDQ�SULFH�LPSDFW�IRU�HDFK�WUDGH�VL]H�JURXS�GXULQJ�WKH�SUH�
DQG�SRVW� GHFLPDOL]DWLRQ� SHULRGV�� )RU� HDFK� SHULRG�� FROXPQV���� ��� DQG��� VKRZ� WKH� DYHUDJH�SULFH�
LPSDFW� RI� XQSUHIHUHQFHG� WUDGHV� �,16��� (&1��� LQWHUQDOL]HG� WUDGHV� �,17��� DQG� QRQ�LQVLGH� WUDGHV�
�1,16���&ROXPQ���VKRZV�WKH�DYHUDJH�SULFH�LPSDFW�RI�DOO�SUHIHUHQFHG�WUDGHV��L�H���,17���1,16���
7R�GHWHUPLQH�ZKHWKHU� WKH�DYHUDJH�SULFH� LPSDFW�GLIIHUV�VLJQLILFDQWO\�EHWZHHQ�XQSUHIHUHQFHG�DQG�
SUHIHUHQFHG�WUDGHV��ZH�FRPSDUH� WKH�DYHUDJH�SULFH� LPSDFW�RI�XQSUHIHUHQFHG� WUDGHV��,16���(&1��
ZLWK� WKH� DYHUDJH� SULFH� LPSDFW� RI� LQWHUQDOL]HG� WUDGHV� �,17��� QRQ�LQVLGH� WUDGHV� �1,16��� DQG� DOO�
SUHIHUHQFHG�WUDGHV��,17���1,16���UHVSHFWLYHO\��&ROXPQ���VKRZV�WKH�UHVXOWV�RI�SDLUHG�FRPSDULVRQ�
W�WHVWV�IRU�WKH�HTXDOLW\�RI�PHDQ�

7KH�UHVXOWV�VKRZ�WKDW�WKH�SULFH�LPSDFW�RI�LQWHUQDOL]HG�WUDGHV�LV�VLJQLILFDQWO\�VPDOOHU�WKDQ�
WKH�SULFH�LPSDFW�RI�XQSUHIHUHQFHG�WUDGHV�DFURVV�DOO�WUDGH�VL]H�FDWHJRULHV�GXULQJ�ERWK�WKH�SUH�DQG�
SRVW�GHFLPDOL]DWLRQ�SHULRG�� �6LPLODUO\��ZH�DOVR�ILQG�WKDW�WKH�SULFH�LPSDFW�RI�QRQ�LQVLGH�WUDGHV�LV�
VPDOOHU� WKDQ� WKH�SULFH� LPSDFW� RI� XQSUHIHUHQFHG� WUDGHV� LQ� WZR� ODUJH� WUDGH�VL]H�FDWHJRULHV� GXULQJ�
ERWK� SHULRGV�� 2YHUDOO�� WKHVH� UHVXOWV� DUH� FRQVLVWHQW� ZLWK� WKH� SUHGLFWLRQ� RI� WKH� FOLHQWHOH�SULFLQJ�
K\SRWKHVLV�DGYDQFHG�E\�%DWWDOLR�DQG�+ROGHQ��������DQG�RWKHUV�WKDW�GHDOHUV��EURNHUV��VHOHFWLYHO\�
SXUFKDVH��LQWHUQDOL]H��RUGHUV�EDVHG�RQ�WKHLU�LQIRUPDWLRQ�FRQWHQW�

7R�DVVHVV�WKH�VHQVLWLYLW\�RI�RXU�UHVXOWV��ZH�DOVR�HPSOR\�DQ�DOWHUQDWLYH�HPSLULFDO�PHWKRG��
ZH�UHJUHVV�WKH�SULFH�LPSDFW�RI�WUDGHV�RQ�GXPP\�YDULDEOHV�IRU�LQWHUQDOL]HG�DQG�QRQ�LQVLGH�WUDGHV��
GXPP\�YDULDEOHV� IRU� WUDGH�VL]H� FDWHJRULHV� WZR�� WKUHH�� DQG� IRXU��DQG� IRXU�VWRFN�DWWULEXWHV� �VKDUH�
SULFH��QXPEHU�RI�WUDGHV��UHWXUQ�YRODWLOLW\��DQG�PDUNHW�FDSLWDOL]DWLRQ���7KH�UHJUHVVLRQ�UHVXOWV�VKRZ�
WKDW� WKH� HVWLPDWHG� FRHIILFLHQWV� IRU� GXPP\� YDULDEOHV� IRU� LQWHUQDOL]HG� DQG� QRQ�LQVLGH� WUDGHV� DUH
QHJDWLYH� DQG� VLJQLILFDQW� DW� WKH� ��� OHYHO� GXULQJ� ERWK� WKH� SUH� DQG� SRVW� GHFLPDOL]DWLRQ� SHULRGV��
LQGLFDWLQJ� WKDW� WKH� SULFH� LPSDFW� RI� SUHIHUHQFHG� WUDGHV� LV� VPDOOHU� WKDQ� WKH� SULFH� LPSDFW� RI�
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XQSUHIHUHQFHG� WUDGHV��� +HQFH�� RXU� ILQGLQJV� DUH� TXLWH� UREXVW� DQG� QRW� VHQVLWLYH� WR� GLIIHUHQW�
HPSLULFDO�PHWKRGV��
���� 3UHIHUHQFLQJ�DQG�SULFH�VL]H�LPSURYHPHQW

4XRWHG� ELG� DQG� DVN� SULFHV� DUH� QRW� QHFHVVDULO\� WKH� SULFHV� DW� ZKLFK� WUDGHV� WDNH� SODFH�
EHFDXVH�LW�LV�SRVVLEOH�WR�WUDGH�DW�LQVLGH�WKH�TXRWHG�SULFHV���4XRWHG�SULFHV�PD\ VLPSO\�EH�YLHZHG�DV�
WKH� VWDUWLQJ� SRLQW� IRU� D� QHJRWLDWLRQ�� QRW� WKH� SULFH� DW�ZKLFK� WUDGHV� WDNH� SODFH��+XDQJ� DQG� 6WROO�
�������ILQG�WKDW�WKH�SURSRUWLRQ�RI�WUDGHV�LQVLGH�WKH�TXRWHV�LV�������RQ�1$6'$4�DQG�������RQ�WKH�
1<6(�IURP�D�PDWFKLQJ�VDPSOH�RI�1$6'$4�DQG�1<6(�VWRFNV�LQ������

+DQVFK�� 1DLN�� DQG� 9LVZDQDWKDQ� ������� KROG� WKDW� LI� SRVWLQJ� WKH� EHVW� SULFH� LQGLFDWHV� D�
JUHDWHU� ZLOOLQJQHVV� WR� WUDQVDFW�� WKHQ� GHDOHUV� ZKR� SRVW� WKH� EHVW� SULFH� PD\� RIIHU� D� EHWWHU� SULFH�
LPSURYHPHQW�WKDQ�GHDOHUV�ZKR�GR�QRW�SRVW�WKH�EHVW�SULFH� %HFDXVH�SUHIHUHQFHG�WUDGHV�DUH�URXWHG�
WR� GHDOHUV�ZKR�PD\� RU�PD\� QRW� EH� DW� WKH� LQVLGH�ZKHUHDV� WKH� XQSUHIHUHQFHG� WUDGHV� DUH� DOZD\V�
URXWHG� WR� GHDOHUV� ZKR� DUH� DW� WKH� LQVLGH� PDUNHW�� SULFH� LPSURYHPHQW� LV� OLNHO\� WR� EH� ORZHU� IRU�
SUHIHUHQFHG�WUDGHV�WKDQ�XQSUHIHUHQFHG�WUDGHV�

,Q� FRQWUDVW�� 6HSSL� ������� KROGV� WKDW� WKH� WUDQVDFWLRQ� LV� QRW� DQRQ\PRXV� ZLWK� QHJRWLDWHG�
SULFH� LPSURYHPHQWV�DQG� WKXV�D�SHQDOW\� WHFKQRORJ\�FRXOG� IRUFH� UHSHDW�FXVWRPHUV� WR� WUDGH� DW� WKH�
TXRWHV�ZKHQ� WKH\� DUH� LQIRUPHG� DQG� DVN� IRU� DQ� LPSURYHPHQW� RQO\� ZKHQ� WKH\� DUH� XQLQIRUPHG��
%DUFOD\� DQG�:DUQHU� ������� DQG� 5KRGHV�.URSI� ������� KROG� WKDW� QHJRWLDWLRQ� DOORZV� GHDOHUV� WR�
DVVHVV� WKH�FXVWRPHU¶V� LQIRUPDWLRQ�DQG�VXJJHVW� WKDW� LQIRUPHG�FXVWRPHUV� UHPDLQ�DQRQ\PRXV�DQG�
WUDGH�DW� WKH� TXRWHV�ZKLOH� XQLQIRUPHG� FXVWRPHUV� QHJRWLDWH� IRU�SULFH� LPSURYHPHQWV�� ,Q� VR� IDU� DV��
SUHIHUHQFHG� RUGHUV� KDYH� ORZHU� LQIRUPDWLRQ� FRQWHQW� WKDQ� XQSUHIHUHQFHG� RUGHUV�� WKHVH� VWXGLHV�
VXJJHVW� WKDW� SUHIHUHQFHG� RUGHUV� PD\� UHFHLYH� JUHDWHU SULFH� LPSURYHPHQWV� WKDQ� XQSUHIHUHQFHG�
RUGHUV�
�� 7KH�UHVXOWV�DUH�DYDLODEOH�IURP�WKH�DXWKRUV�XSRQ�UHTXHVW���
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:H� PHDVXUH� WKH� SULFH� LPSURYHPHQW� UDWH� IRU� HDFK� WUDGH� E\� 3,�W��  � ���>^,$3�W�� ±
3�W�`�,$3�W�@�LI�'�W�� ���DQG�3,�W�� ����>^3�W��± ,%3�W�`�,%3�W�@� LI�'�W�� �±���ZKHUH�3�W�� �WUDGH�
SULFH�DW�WLPH�W��,$3�W�� �WKH�LQVLGH�DVN�SULFH�DW�WLPH�W��,%3�W�� �WKH�LQVLGH�ELG�SULFH�DW�WLPH�W��DQG�
'�W�� �D�WUDGH�GLUHFWLRQ�LQGLFDWRU� WKDW�HTXDOV����±���IRU�EX\HU��VHOOHU��LQLWLDWHG�WUDGHV��1H[W�� IRU�
HDFK�VWRFN��ZH�FDOFXODWH�WKH�PHDQ�YDOXH�RI�3,�W��IRU�HDFK�RI�WKH�IRXU�WUDGH�JURXSV�E\�ZHLJKWLQJ�
HDFK�WUDGH�HTXDOO\�ZLWKLQ�HDFK�WUDGH�VL]H�JURXS��)LQDOO\� ZH�FDOFXODWH�WKH�PHDQ�YDOXH�RI�3,�DFURVV�
VWRFNV�

3DQHO�%�RI�7DEOH���VKRZV�WKH�DYHUDJH�SULFH�LPSURYHPHQW�UDWH�IRU�HDFK�WUDGH�VL]H�JURXS�
GXULQJ� WKH�SUH�DQG�SRVW�GHFLPDOL]DWLRQ�SHULRGV��&RQVLVWHQW�ZLWK� WKH�UHVXOW� LQ�%DFLGRUH��%DWWDOLR��
-HQQLQJV��DQG�)DUNDV� �������� WKH�SULFH� LPSURYHPHQW�UDWHV�DIWHU�GHFLPDO�SULFLQJ�DUH�VPDOOHU�WKDQ�
WKH�FRUUHVSRQGLQJ�ILJXUHV�EHIRUH�GHFLPDOL]DWLRQ��0RUH�LPSRUWDQWO\��SUHIHUHQFHG�WUDGHV�JHQHUDOO\�
UHFHLYH� VPDOOHU� SULFH� LPSURYHPHQWV� WKDQ� XQSUHIHUHQFHG� WUDGHV�� HVSHFLDOO\� DIWHU� GHFLPDOL]DWLRQ��
$IWHU�GHFLPDOL]DWLRQ��WKH�DYHUDJH�SULFH�LPSURYHPHQW�UDWHV�IRU�SUHIHUHQFHG�WUDGHV��,17���1,16��
DUH�VLJQLILFDQWO\�VPDOOHU�WKDQ�WKH�FRUUHVSRQGLQJ�ILJXUHV�IRU�XQSUHIHUHQFHG�WUDGHV��,16���(&1��LQ�
DOO� IRXU� WUDGH�VL]H� FDWHJRULHV�� %HIRUH� GHFLPDOL]DWLRQ�� WKH� DYHUDJH� SULFH� LPSURYHPHQW� UDWH� IRU�
LQWHUQDOL]HG� �QRQ�LQVLGH�� WUDGHV� LV� VLJQLILFDQWO\� VPDOOHU� WKDQ� WKH� FRUUHVSRQGLQJ� ILJXUH� IRU�
XQSUHIHUHQFHG�WUDGHV�IRU�WUDGH�VL]H�FDWHJRU\������

2YHUDOO�� WKHVH� UHVXOWV� DUH� FRQVLVWHQW� ZLWK� +DQVFK�� 1DLN�� DQG� 9LVZDQDWKDQ¶V� �������
FRQMHFWXUH�WKDW�SUHIHUHQFHG�WUDGHV�UHFHLYH�VPDOOHU�SULFH�LPSURYHPHQWV�WKDQ�XQSUHIHUHQFHG�WUDGHV��
7KH� UHVXOWV� DUH� LQ� OLQH� ZLWK� %HVVHPELQGHU¶V� ������� ILQGLQJ� WKDW� WUDGHV� H[HFXWHG� DW� D� PDUNHW�
GLVSOD\LQJ�LQIHULRU�TXRWHV�UHFHLYH�SRRUHU�H[HFXWLRQ�SULFHV��DV�FRPSDUHG�WR�PDWFKHG�WUDGHV�LQ�WKH�
VDPH�VWRFN� WKDW�DUH� H[HFXWHG�RQ� WKH�VDPH�PDUNHW�ZKHQ�TXRWHV�DUH�FRPSHWLWLYH��7KH�UHVXOWV DUH�
DOVR�LQ�OLQH�ZLWK� WKH�ILQGLQJ�RI�&KRUGLD�DQG�6XEUDKPDQ\DP�������� WKDW�WUDGHV�H[HFXWHG�RII�WKH�
1<6(��ZKLFK�DUH�ODUJHO\�SUHIHUHQFHG��UHFHLYH�VPDOOHU�SULFH�LPSURYHPHQWV�WKDQ�WUDGHV�H[HFXWHG�
RQ�WKH�1<6(���
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$V�LQ�WKH�FDVH�RI�WKH�SULFH�LPSDFW�RI�WUDGHV��ZH�DOVR�H[DPLQH�WKH�UREXVWQHVV�RI�RXU�UHVXOWV�
E\�UHJUHVVLQJ�WKH�SULFH�LPSURYHPHQW�UDWH�DJDLQVW�WKH�VDPH�VHW�RI�H[SODQDWRU\�YDULDEOHV��:H�ILQG�
WKDW�WKH�HVWLPDWHG�FRHIILFLHQWV�IRU�GXPP\�YDULDEOHV�IRU�LQWHUQDOL]HG�DQG�QRQ�LQVLGH�WUDGHV�DUH�ERWK�
QHJDWLYH� DQG� VLJQLILFDQW� GXULQJ� WKH� SRVW� GHFLPDOL]DWLRQ� SHULRG�� LQGLFDWLQJ� VPDOOHU� SULFH�
LPSURYHPHQWV�IRU�SUHIHUHQFHG�WUDGHV�

2IWHQWLPHV�� RUGHU� SUHIHUHQFLQJ� LV� DFFRPSDQLHG� E\� H[HFXWLRQ� VL]H� JXDUDQWHHV� WKDW� DUH�
ODUJHU� WKDQ� WKH� W\SLFDO� VL]H� DW� WKH� LQVLGH� TXRWHV�� $V� D� UHVXOW�� SUHIHUHQFHG� WUDGHV� DUH� OLNHO\� WR�
UHFHLYH�JUHDWHU�VL]H�LPSURYHPHQW��:H�PHDVXUH�WKH�VL]H�LPSURYHPHQW�UDWH�E\�6,�W�� ���0D[>^6�W��
± ,$6�W�`�,$6�W����@�LI�'�W�� ���DQG��6,�W�� ����0D[>^6�W��± ,%6�W�`�,%6�W����@�LI�'�W�� �±���ZKHUH�
6�W�� �WUDGH�VL]H�DW�WLPH�W��,$6�W�� �WKH�LQVLGH�DVN�VL]H�DW�WLPH�W��DQG�,%6�W�� �WKH�LQVLGH�ELG�VL]H�DW�
WLPH�W��� )RU�HDFK�VWRFN��ZH�FDOFXODWH�WKH�PHDQ�YDOXH�RI�6,�W��IRU�HDFK�RI�WKH�IRXU�WUDGH�JURXSV�E\�
ZHLJKWLQJ�HDFK�WUDGH�HTXDOO\�DQG�WKHQ�REWDLQ�WKH�PHDQ�YDOXH�RI�6,�DFURVV�VWRFNV�

3DQHO� &� VKRZV� WKDW� SUHIHUHQFHG� WUDGHV� UHFHLYH� JUHDWHU� VL]H� LPSURYHPHQWV� WKDQ�
XQSUHIHUHQFHG�WUDGHV�DFURVV�DOO�WUDGH�VL]H�FDWHJRULHV�GXULQJ�ERWK�SHULRGV��ZLWK�RQH�H[FHSWLRQ��L�H���
1,16�DIWHU�GHFLPDOL]DWLRQ���7KH�GLIIHUHQFHV�DUH�DOO�VWDWLVWLFDOO\�VLJQLILFDQW�DW� WKH����OHYHO�� �1RW�
VXUSULVLQJO\��WKH�PDJQLWXGH�RI�VL]H�LPSURYHPHQWV� LQFUHDVHV�ZLWK� WUDGH�VL]H�IRU�ERWK�SUHIHUHQFHG�
DQG�XQSUHIHUHQFHG�WUDGHV��:KHQ�ZH�HPSOR\� WKH�UHJUHVVLRQ�DSSURDFK��ZH�ILQG�WKDW�WKH�HVWLPDWHG�
FRHIILFLHQWV� IRU� GXPP\� YDULDEOHV� IRU� LQWHUQDOL]HG� DQG� QRQ�LQVLGH� WUDGHV� DUH� SRVLWLYH� DQG�
VLJQLILFDQW�DW�WKH����OHYHO���+HQFH��PDUNHW�PDNHUV�RIIHU�JUHDWHU�VL]H�LPSURYHPHQWV�VHOHFWLYHO\�IRU�
WUDGHV�URXWHG�E\�WKHLU�IDYRUHG�EURNHUV�ZLWK�SUHIHUHQFLQJ�DUUDQJHPHQWV��0DUNHW�PDNHUV�DOVR�RIIHU�
JUHDWHU�VL]H�LPSURYHPHQWV�IRU�LQWHUQDOL]HG�WUDGHV���7KHVH�UHVXOWV�DUH�FRQVLVWHQW�ZLWK�WKH�FOLHQWHOH�
SULFLQJ� K\SRWKHVLV� DGGUHVVHG� LQ� %HQYHQLVWH�� 0DUFXV�� DQG� :LOKHOP� �������� +XDQJ� DQG� 6WROO�
��������%DWWDOLR� DQG�+ROGHQ� �������� DQG�%DWWDOLR� -HQQLQJV�� DQG�6HOZD\� �����D��� ,Q� DGGLWLRQ� WR�
�� $V� QRWHG� E\� %DFLGRUH�� %DWWDOLR�� DQG� -HQQLQJV� �������� WKH� DFFXUDWH� PHDVXUHPHQW� RI� GHSWK� �VL]H��LPSURYHPHQW��WKH�RUGHU�ZHLJKWHG�GHSWK�LPSURYHPHQW��UHTXLUHV�GDWD�RQ�RUGHU�VL]H�WR�REWDLQ�WKH�QXPEHU�RI�VKDUHV�WKDW�DUH�HOLJLEOH�IRU�GHSWK�LPSURYHPHQW���2XU�PHDVXUHV�RI�GHSWK�LPSURYHPHQW�DUH�LPSHUIHFW�EHFDXVH�ZH�GR�QRW�XVH�RUGHU�VL]H LQIRUPDWLRQ�GXH�WR�RXU�GDWD�OLPLWDWLRQ�
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GLUHFW�SD\PHQWV�IRU�RUGHU�IORZ�WR�EURNHUV�EDVHG�RQ�LQIRUPDWLRQ�FRQWHQW��PDUNHW�PDNHUV�PD\�DOVR�
RIIHU�VL]H�LPSURYHPHQWV�
�� 6XPPDU\�DQG�FRQFOXGLQJ�UHPDUNV

'HVSLWH�WKH�ZLGHO\�KHOG�QRWLRQ�WKDW�RUGHU�SUHIHUHQFLQJ�KDV�GHWULPHQWDO�HIIHFWV�RQ�PDUNHW�
TXDOLW\�DQG�PD\�KDYH�OHG�WR�ZLGHU�ELG�DVN�VSUHDGV�RQ�1$6'$4��WKHUH�KDV�EHHQ�QR�SULRU�GLUHFW�
HYLGHQFH� RQ� WKH� FURVV�VHFWLRQDO� UHODWLRQ EHWZHHQ� 1$6'$4� H[HFXWLRQ� FRVWV� DQG� WKH� H[WHQW� RI�
RUGHU�SUHIHUHQFLQJ���,Q�WKH�SUHVHQW�VWXG\��ZH�SURYLGH�QHZ�HYLGHQFH�RQ�WKHVH�LVVXHV�XVLQJ�D�ODUJH�
VDPSOH�RI�1$6'$4�VWRFNV�EHIRUH�DQG�DIWHU�GHFLPDOL]DWLRQ�

2XU� HPSLULFDO� UHVXOWV� VXJJHVW� WKDW� RUGHU� SUHIHUHQFLQJ� LV� SUHYDOHQW� RQ�1$6'$4�GXULQJ�
ERWK� WKH� SUH� DQG� SRVW� GHFLPDOL]DWLRQ� SHULRGV�� � $OWKRXJK� GHFLPDO� SULFLQJ� UHVXOWV� LQ� ORZHU�
SUHIHUHQFLQJ��WKH�SRVW�GHFLPDO�SURSRUWLRQ�RI�SUHIHUHQFHG�WUDGHV����������LV�VWLOO�PXFK�KLJKHU�WKDQ�
ZKDW� VRPH�SHRSOH�KDG�SUHGLFWHG�� �'HDOHU�TXRWH�DJJUHVVLYHQHVV� �WKH�VSUHDG�� LV�VLJQLILFDQWO\�DQG�
QHJDWLYHO\� �SRVLWLYHO\�� UHODWHG� WR� WKH� H[WHQW� RI� LQWHUQDOL]DWLRQ� GXULQJ� ERWK� WKH� SUH� DQG� SRVW�
GHFLPDOL]DWLRQ� SHULRGV�� &RQVLVWHQW� ZLWK� WKH� SUHGLFWLRQ� RI� WKH� FOLHQWHOH�SULFLQJ� K\SRWKHVLV�
DGYDQFHG�LQ�VHYHUDO�UHFHQW�VWXGLHV��ZH�ILQG�WKDW�WKH�SULFH�LPSDFW�RI�SUHIHUHQFHG�WUDGHV�LV�VPDOOHU�
WKDQ� WKDW� RI� XQSUHIHUHQFHG� WUDGHV�� 0DUNHW� PDNHUV� KHOS� DIILOLDWHG� EURNHUV� DQG� EURNHUV� ZLWK�
SUHIHUHQFLQJ�DJUHHPHQWV�E\�RIIHULQJ�JUHDWHU�VL]H�LPSURYHPHQWV�

$OWKRXJK� WKH�SUHVHQW�VWXG\�SURYLGHV� VRPH�QHZ�HYLGHQFH� UHJDUGLQJ� WKH� HIIHFWV�RI�RUGHU�
SUHIHUHQFLQJ�RQ�GHDOHU�TXRWH�FRPSHWLWLRQ�DQG�H[HFXWLRQ�FRVWV��WKH�QHW�HIIHFW�RI�RUGHU�SUHIHUHQFLQJ�
RQ�LQYHVWRU�ZHOIDUH�LV�QRW�REYLRXV�EHFDXVH�RUGHU�SUHIHUHQFLQJ�LV�OLNHO\�WR�KDYH�EURDG�DQG�GLYHUVH�
UDPLILFDWLRQV� IRU� LQYHVWRU� ZHOIDUH�� )RU� H[DPSOH�� RUGHU� SUHIHUHQFLQJ� PD\� UHGXFH� EURNHU� VHDUFK�
FRVWV��DOORZLQJ�WKH�VDYLQJV�WR�EH�SDVVHG�DORQJ�WR�FXVWRPHUV�LQ�WKH�IRUP�RI�UHGXFHG�FRPPLVVLRQV��
,Q�DGGLWLRQ��WKHUH�DUH�GLPHQVLRQV�RI�PDUNHW�TXDOLW\�RWKHU WKDQ�SULFH�FRPSHWLWLRQ��VXFK�DV�VSHHG�RI�
H[HFXWLRQ� DQG� UHOLDELOLW\�� 3UHIHUHQFLQJ� PD\� LPSURYH� WKHVH� DUHDV� RI� PDUNHW� TXDOLW\� DOVR�� 7KH�
DFFXUDWH�TXDQWLILFDWLRQ�RI�WKHVH�EHQHILWV� LV�OLNHO\� WR�EH�GLIILFXOW�DQG�LV�ZHOO�EH\RQG�WKH�VFRSH�RI�
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WKH� SUHVHQW� VWXG\��6XIILFH� LW� WR� VD\� WKDW� WKH� SUHVHQW� VWXG\� DGGV� QHZ� HYLGHQFH� WR� WKH� GHEDWH� RQ�
ZKHWKHU�LW�LV�GHDOHU�FROOXVLRQ�RU�RUGHU�SUHIHUHQFLQJ�WKDW�OHG�WR�ZLGHU�VSUHDGV�E\�SURYLGLQJ�VRPH�
FUHGHQFH� WR� WKH� DVVHUWLRQ� WKDW� RUGHU�SUHIHUHQFLQJ� LV� DW� OHDVW�SDUWO\� UHVSRQVLEOH� IRU�ZLGHU�TXRWHG�
VSUHDGV�RQ�1$6'$4�
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5HIHUHQFHV
$FNHUW�� /��� &KXUFK�� %��� ������ %LG�DVN� VSUHDGV� LQ� PXOWLSOH� GHDOHU� VHWWLQJV�� VRPH� H[SHULPHQWDO�HYLGHQFH���)LQDQFLDO�0DQDJHPHQW�����������
%DFLGRUH��-���%DWWDOLR��5���-HQQLQJV��5���������'HSWK�LPSURYHPHQW�DQG�DGMXVWHG�SULFH�LPSURYHPHQW�RQ�WKH�1HZ�<RUN�6WRFN�([FKDQJH��-RXUQDO�RI�)LQDQFLDO�0DUNHWV������������
%DFLGRUH��-���%DWWDOLR��5���-HQQLQJV��5���)DUNDV��6����������&KDQJHV�LQ�RUGHU�FKDUDFWHULVWLFV��GLVSOD\HG�OLTXLGLW\�� DQG� H[HFXWLRQ� TXDOLW\� RQ� WKH�1HZ�<RUN�6WRFN�([FKDQJH� DURXQG� WKH� VZLWFK� WR� GHFLPDO�SULFLQJ��:RUNLQJ�SDSHU��7KH�1HZ�<RUN�6WRFN�([FKDQJH�
%DUFOD\��0���:DUQHU��-���������6WHDOWK�WUDGLQJ�DQG�YRODWLOLW\��ZKLFK�WUDGHV�PRYH�SULFHV"�-RXUQDO�RI�)LQDQFLDO�(FRQRPLFV�������������
%DWWDOLR��5���*UHHQH�� -��� -HQQLQJV��5��� ������'R� FRPSHWLQJ� VSHFLDOLVWV� DQG�SUHIHUHQFLQJ�GHDOHUV�DIIHFW�PDUNHW�TXDOLW\"��5HYLHZ�RI�)LQDQFLDO�6WXGLHV�������������
%DWWDOLR�� 5��� -HQQLQJV�� 5��� 6HOZD\�� -��� ����D�� 7KH� SRWHQWLDO� IRU� FOLHQWHOH� SULFLQJ�ZKHQ�PDNLQJ�PDUNHWV�LQ�ILQDQFLDO�VHFXULWLHV��-RXUQDO�RI�)LQDQFLDO�0DUNHWV�����������
%DWWDOLR��5��� -HQQLQJV��5���6HOZD\��-��� ����E�� �7KH�UHODWLRQVKLS�DPRQJ�PDUNHW�PDNLQJ� UHYHQXH��SD\PHQW� IRU� RUGHU� IORZ�� DQG� WUDGLQJ� FRVWV� IRU� PDUNHW� RUGHUV�� -RXUQDO� RI� )LQDQFLDO� 6HUYLFHV�5HVHDUFK�����������
%DWWDOLR��5���+ROGHQ��&��� ������'RHV� LQFUHDVHG� FRPSHWLWLRQ� LQ� VHFXULWLHV�PDUNHWV� DOZD\V� ORZHU�WUDGLQJ�FRVWV"�:RUNLQJ�SDSHU��,QGLDQD�8QLYHUVLW\�
%DWWDOLR��5���+ROGHQ��&���������$�VLPSOH�PRGHO�RI�SD\PHQW� IRU�RUGHU� IORZ�� LQWHUQDOL]DWLRQ��DQG�WRWDO�WUDGLQJ�FRVWV���-RXUQDO�RI�)LQDQFLDO�0DUNHWV����������
%HQYHQLVWH��/���0DUFXV��$���:LOKHOP��:���������:KDW¶V�VSHFLDO�DERXW�WKH�VSHFLDOLVW"�-RXUQDO�RI�)LQDQFLDO�(FRQRPLFV�����������
%HVVHPELQGHU�� +��� ������ 7UDGH� H[HFXWLRQ� FRVWV� RQ� 1$6'$4� DQG� WKH� 1<6(�� D� SRVW�UHIRUP�FRPSDULVRQ��-RXUQDO�RI�)LQDQFLDO�DQG�4XDQWLWDWLYH�$QDO\VLV��������������
%HVVHPELQGHU��+���������7UDGH�H[HFXWLRQ�FRVWV�DQG�PDUNHW�TXDOLW\�DIWHU�GHFLPDOL]DWLRQ���-RXUQDO�RI�)LQDQFLDO�DQG�4XDQWLWDWLYH�$QDO\VLV��IRUWKFRPLQJ�
%HVVHPELQGHU�� +��� ������ 4XRWH�EDVHG� FRPSHWLWLRQ� DQG� WUDGH� H[HFXWLRQ� FRVWV� LQ� 1<6(�OLVWHG�VWRFNV��-RXUQDO�RI�)LQDQFLDO�(FRQRPLFV��IRUWKFRPLQJ�
%ORRPILHOG�� 5��� 2
+DUD�� 0��� ������ � 'RHV� RUGHU� SUHIHUHQFLQJ� PDWWHU"� -RXUQDO� RI� )LQDQFLDO�(FRQRPLFV����������
%OXPH��0���*ROGVWHLQ��0���������4XRWHV�� RUGHU� IORZ��DQG�SULFH�GLVFRYHU\��-RXUQDO�RI�)LQDQFH�������������
&KDNUDYDUW\��6���+DUULV��6���:RRG��5���������'HFLPDO�WUDGLQJ�DQG�PDUNHW�LPSDFW�� WKH�1$6'$4�H[SHULHQFH��:RUNLQJ�SDSHU��8QLYHUVLW\�RI�0HPSKLV��



��

&KRUGLD��7���6XEUDKPDQ\DP��$���������0DUNHW�PDNLQJ��WKH�WLFN�VL]H��DQG�SD\PHQW�IRU�RUGHU�IORZ�WKHRU\�DQG�HYLGHQFH��-RXUQDO�RI�%XVLQHVV�������������
&KULVWLH��:���6FKXOW]��3���������:K\�GR�1$6'$4�PDUNHW�PDNHUV�DYRLG�RGG��WK TXRWHV"�-RXUQDO�RI�)LQDQFH���������������
&KXQJ��.�+���9DQ�1HVV��%���9DQ�1HVV��5�������D��&DQ�WKH�WUHDWPHQW�RI�OLPLW�RUGHUV�UHFRQFLOH�WKH�GLIIHUHQFHV� LQ� WUDGLQJ� FRVWV� EHWZHHQ� 1<6(� DQG� 1$6'$4� LVVXHV"� -RXUQDO� RI� )LQDQFLDO� DQG�4XDQWLWDWLYH�$QDO\VLV����������������
&KXQJ��.�+���9DQ�1HVV��%���9DQ�1HVV��5�������E��$UH�1$6'$4�VWRFNV�PRUH FRVWO\�WR�WUDGH�WKDQ�1<6(�VWRFNV"�HYLGHQFH�DIWHU�GHFLPDOL]DWLRQ��:RUNLQJ�SDSHU��681<�%XIIDOR�
'XWWD��3���0DGKDYDQ��$���������&RPSHWLWLRQ�DQG�FROOXVLRQ�LQ�GHDOHU�PDUNHWV��-RXUQDO�RI�)LQDQFH�������������
(DVOH\��'���.LHIHU��1���2¶+DUD��0����������&UHDP�VNLPPLQJ�RU�SURILW�VKDULQJ"�WKH�FXULRXV�UROH�RI�SXUFKDVHG�RUGHU�IORZ��-RXUQDO�RI�)LQDQFH�������������
(OOLV�� .��� 0LFKDHO\�� 5��� 2¶+DUD�� 0��� ������ 7KH� PDNLQJ� RI� D� GHDOHU� PDUNHW�� IURP� HQWU\� WR�HTXLOLEULXP�LQ�WKH�WUDGLQJ�RI�1$6'$4�VWRFNV��-RXUQDO�RI�)LQDQFH��IRUWKFRPLQJ�
*RGHN��3���������:K\�1$6'$4�PDUNHW�PDNHUV� DYRLG�RGG�HLJKWK�TXRWHV��-RXUQDO�RI�)LQDQFLDO�(FRQRPLFV�������������
+DQVFK��2���1DLN��1���9LVZDQDWKDQ��6��� ������3UHIHUHQFLQJ�� LQWHUQDOL]DWLRQ��EHVW� H[HFXWLRQ�� DQG�GHDOHU�SURILWV���-RXUQDO�RI�)LQDQFH���������������
+DUULV�� /��� ������ 'HFLPDOL]DWLRQ�� D� UHYLHZ� RI� WKH� DUJXPHQWV� DQG� HYLGHQFH�� � :RUNLQJ� SDSHU��8QLYHUVLW\�RI�6RXWKHUQ�&DOLIRUQLD�
+DUULV�� /��� ������ 7UDGLQJ� LQ� SHQQLHV�� D� VXUYH\� RI� WKH� LVVXHV�� :RUNLQJ� SDSHU�� 8QLYHUVLW\� RI�6RXWKHUQ�&DOLIRUQLD�
+R�� 7���0DFULV�� 5��� ������ � 'HDOHU� PDUNHW� VWUXFWXUH� DQG� SHUIRUPDQFH�� LQ� $PLKXG�� <��� +R�� 7���6FKZDUW]��5���0DUNHW�PDNLQJ� DQG� WKH�&KDQJLQJ�6WUXFWXUH�RI� WKH�6HFXULWLHV�,QGXVWU\� �/H[LQJWRQ�%RRNV��/H[LQJWRQ��0$��
+XDQJ��5���������7KH�TXDOLW\�RI�(&1�DQG�1$6'$4�PDUNHW�PDNHU�TXRWHV�� �-RXUQDO�RI�)LQDQFH���������������
+XDQJ��5��� 6WROO�� +��� ������ �'HDOHU� YHUVXV� DXFWLRQ�PDUNHWV�� D� SDLUHG� FRPSDULVRQ� RI� H[HFXWLRQ�FRVWV�RQ�1$6'$4�DQG�WKH�1<6(���-RXUQDO�RI�)LQDQFLDO�(FRQRPLFV�������������
.DQGHO��(���0DU[��/����������1$6'$4�PDUNHW�VWUXFWXUH�DQG�VSUHDG�SDWWHUQV���-RXUQDO�RI�)LQDQFLDO�(FRQRPLFV������������
.DQGHO��(���0DU[��/����������3D\PHQWV�IRU�RUGHU�IORZ�RQ�1$6'$4��-RXUQDO�RI�)LQDQFH�����������



��

.ORFN�� 0��� 0F&RUPLFN�� '��� ������ 7KH� LPSDFW� RI� PDUNHW� PDNHU� FRPSHWLWLRQ� RQ� 1$6'$4�VSUHDGV�� )LQDQFLDO�5HYLHZ�����������

.OXJHU�� %��� :\DWW�� 6��� ������ 3UHIHUHQFLQJ�� LQWHUQDOL]DWLRQ� RI� RUGHU� IORZ�� DQG� WDFLW� FROOXVLRQ��HYLGHQFH�IURP�H[SHULPHQWV��-RXUQDO�RI�)LQDQFLDO�DQG�4XDQWLWDWLYH�$QDO\VLV��������������
/HH��&���5HDG\��0���������,QIHUULQJ�WUDGH�GLUHFWLRQ�IURP�LQWUDGD\�GDWD��-RXUQDO�RI�)LQDQFH�������������
3HWHUVRQ��0���6LUUL��(��������� �2UGHU�SUHIHUHQFLQJ�DQG�PDUNHW�TXDOLW\�RQ�8�6��HTXLW\�H[FKDQJHV��5HYLHZ�RI�)LQDQFLDO�6WXGLHV��IRUWKFRPLQJ�
0F,QLVK��7���:RRG��5���������$Q�DQDO\VLV�RI�LQWUDGD\�SDWWHUQV�LQ�ELG�DVN�VSUHDGV�IRU�1<6(�VWRFNV��-RXUQDO�RI�)LQDQFH��������������
1DWLRQDO�$VVRFLDWLRQ�RI�6HFXULWLHV�'HDOHUV�������� ,QGXFHPHQW�)RU�2UGHU�)ORZ��$�5HSRUW�RI�WKH�2UGHU�)ORZ�&RPPLWWHH�WR�WKH�%RDUG�RI�*RYHUQRUV�� �1DWLRQDO�$VVRFLDWLRQ RI�6HFXULWLHV�'HDOHUV��:DVKLQJWRQ��'�&��
1$6'$4� 6WRFN� 0DUNHW�� ,QF��� ����D�� ,PSDFW� RI� GHFLPDOL]DWLRQ�� 3UHVV� UHOHDVH� E\� 1$6'$4�(FRQRPLF�5HVHDUFK��-XQH�������������
1$6'$4� 6WRFN� 0DUNHW�� ,QF��� ����E�� 7KH� LPSDFW� RI� GHFLPDOL]DWLRQ� RQ� WKH� 1$6'$4� 6WRFN�0DUNHW�� ILQDO� UHSRUW� WR� WKH� 6HFXULWLHV� DQG� ([FKDQJH� &RPPLVVLRQ�� 0DQXVFULSW� SUHSDUHG� E\� WKH�1$6'$4�(FRQRPLF�5HVHDUFK��-XQH����������
1HZ�<RUN�6WRFN�([FKDQJH��������&RPSDULQJ�ELG�DVN�VSUHDGV�RQ�WKH�1HZ�<RUN�6WRFN�([FKDQJH�DQG�1$6'$4� LPPHGLDWHO\� IROORZLQJ�1$6'$4�GHFLPDOL]DWLRQ��0DQXVFULSW� SUHSDUHG� E\�1<6(�5HVHDUFK��-XO\����������
3RUWHU��'���:HDYHU��'���������7LFN�VL]H�DQG�PDUNHW�TXDOLW\���)LQDQFLDO�0DQDJHPHQW����������
5HLVV��3���:HUQHU��,���������7UDQVDFWLRQ�FRVWV�LQ�GHDOHU�PDUNHWV��HYLGHQFH�IURP�WKH�/RQGRQ�6WRFN([FKDQJH��LQ�/R��$����HG�����7KH�,QGXVWULDO�2UJDQL]DWLRQ�DQG�5HJXODWLRQ�RI�WKH�6HFXULWLHV�,QGXVWU\��1DWLRQDO�%XUHDX�RI�(FRQRPLF�5HVHDUFK��&KLFDJR��,/�
5KRGHV�.URSI��0��� ������ 3ULFH� LPSURYHPHQW� LQ� GHDOHUVKLS�PDUNHWV��:RUNLQJ� SDSHU�� &ROXPELD�8QLYHUVLW\��
6FKXOW]��3���������7KH�PDUNHW�IRU�PDUNHW�PDNLQJ���:RUNLQJ�SDSHU��8QLYHUVLW\�RI�1RWUH�'DPH��
6HFXULWLHV�DQG�([FKDQJH�&RPPLVVLRQ���������5HSRUW�RQ�WKH�3UDFWLFH�RI�3UHIHUHQFLQJ�
6HSSL��'���������(TXLOLEULXP�EORFN�WUDGLQJ�DQG�DV\PPHWULF�LQIRUPDWLRQ���-RXUQDO RI�)LQDQFH�����������
6PLWK�� -��� ������ 7KH� UROH� RI� TXRWHV� LQ� DWWUDFWLQJ� RUGHUV� RQ� WKH� 1$6'$4� LQWHUGHDOHU� PDUNHW���:RUNLQJ�SDSHU���1$6'�(FRQRPLF�5HVHDUFK�
6WROO��+���������)ULFWLRQ��-RXUQDO�RI�)LQDQFH����������������



7DEOH��'HVFULSWLYH�VWDWLVWLFV
7KLV WDEOH�VKRZV�WKH�DWWULEXWHV�RI�RXU�VWXG\�VDPSOH�RI�������1DVGDT�VWRFNV�EHIRUH�DQG�DIWHU�GHFLPDOL]DWLRQ���6KDUH�SULFH�LV�PHDVXUHG�E\�WKH�PHDQ�TXRWH�PLGSRLQW���1XPEHU�RI�WUDGHV�LV�WKH�WRWDO�QXPEHU�RI�WUDQVDFWLRQV��7UDGH�VL]H�LV�WKH�DYHUDJH�GROODU�WUDQVDFWLRQVL]H��5HWXUQ�YRODWLOLW\�LV�PHDVXUHG�E\�WKH�VWDQGDUG�GHYLDWLRQ�RI�TXRWH�PLGSRLQW�UHWXUQV���)LUP�VL]H�LV�PHDVXUHG�E\�WKH�PDUNHW�YDOXH�RI�HTXLW\��+�,1'(;�LV�WKH�+HUILQGDKO�LQGH[�PHDVXUHG�E\�WKH�VXP�RI�VTXDUHG�PDUNHW�VKDUH�EDVHG�RQ�GROODU�YROXPH��BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

3HUFHQWLOHBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB6WDQGDUG9DULDEOH 'HFLPDOL]DWLRQ 0HDQ GHYLDWLRQ 0LQ � �� �� �� �� 0D[BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
6KDUH�SULFH���� %HIRUH� ����� ����� ���� ���� ���� ���� ����� ����� ������$IWHU ����� ����� ���� ���� ���� ���� ����� ����� ������
1XPEHU�RI %HIRUH ������ ������ � �� ��� ����� ����� ������ ���������WUDGHV $IWHU ������ ������ � �� ��� ����� ����� ������ ���������
7UDGH�VL]H���� %HIRUH ������ ������ ��� ����� ����� ����� ������ ������ ���������$IWHU ����� ����� ��� ��� ����� ����� ������ ������ �������
5HWXUQ %HIRUH ������ ������ ������ ������ ������ ������ ������ ������ ������YRODWLOLW\ $IWHU ������ ������ ������ ������ ������ ������ ������ ������ ������
0DUNHW�YDOXH� %HIRUH ��������� ���������� ��� ����� ������ ������� ������� ��������� �����������RI�HTXLW\����� $IWHU ������� ��������� ��� ����� ������ ������ ������� ��������� ������������LQ�WKRXVDQGV�
+�,1'(;� %HIRUH ����� ����� ��� ��� ����� ����� ����� ����� ������$IWHU ����� ����� ��� ��� ����� ����� ����� ����� ������BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB



7DEOH���2UGHU�SUHIHUHQFLQJ�EHIRUH�DQG�DIWHU�GHFLPDOL]DWLRQ
3DQHO�$� VKRZV� WKH� SURSRUWLRQV� RI� LQWHUQDOL]HG� �,17�L���� QRQ�LQVLGH� �1,16�L���� DGMXVWHG�QRQ�LQVLGH� �1,16$�L���� SUHIHUHQFHG� �35()�L���� DQG� DGMXVWHG�SUHIHUHQFHG� WUDGHV� �35()$�L����,17�L��LV�WKH�UDWLR�RI�VWRFN�L¶V�LQWHUQDOL]HG�YROXPH��L�H����M9,17�L�M���WR�LWV�WRWDO�YROXPH��L�H����M9�L�M����1,16�L��LV�WKH�UDWLR�RI�VWRFN�L¶V�QRQ�LQVLGH�YROXPH��L�H����M91,16�L�M���WR�LWV�WRWDO�YROXPH��1,16$�L��LV�WKH�UDWLR�RI�VWRFN�L¶V�DGMXVWHG�QRQ�LQVLGH�YROXPH��L�H����M^91,16�L�M��^��± 37,16�L�M�`��WR�LWV�WRWDO�YROXPH��35()�L�� �,17�L����1,16�L���DQG�35()$�L�� �,17�L����1,16$�L��� 3DQHO�%� VKRZV� WKH� SURSRUWLRQV� RI� LQWHUQDOL]HG� �,17�M���� QRQ�LQVLGH� �1,16�M���� DGMXVWHG� QRQ�LQVLGH� �1,16$�M���� SUHIHUHQFHG� �35()�M���� DQG� DGMXVWHG� SUHIHUHQFHG� WUDGHV��35()$�M���� ,17�M�� LV� WKH� UDWLR� RI� GHDOHU� M¶V� LQWHUQDOL]HG� YROXPH� �L�H����L9,17�L�M��� WR� LWV� WRWDO� YROXPH� �L�H����L9�L�M���� 1,16�M�� LV� WKH� UDWLR� RI� GHDOHU� M¶V� QRQ�LQVLGH� YROXPH� �L�H����L91,16�L�M���WR�LWV�WRWDO�YROXPH��1,16$�M��LV�WKH�UDWLR�RI�GHDOHU�M¶V�DGMXVWHG�QRQ�LQVLGH�YROXPH��L�H����L^91,16�L�M��^��± 37,16�L�M�`��WR�LWV�WRWDO�YROXPH��35()�M�� �,17�M����1,16�M���DQG�35()$�M�� �,17�M����1,16$�M���1XPEHUV�LQ�SDUHQWKHVHV�DUH�W�VWDWLVWLFV�WHVWLQJ�WKH�HTXDOLW\�RI�WKH�PHDQ�EHWZHHQ�WKH�SUH�DQG�SRVW�GHFLPDOL]DWLRQ�SHULRGV�
$���6WRFN�SUHIHUHQFLQJBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB3HUFHQWLOH�BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB6WDQGDUG9DULDEOH 'HFLPDOL]DWLRQ 0HDQ GHYLDWLRQ 0LQ � �� �� �� �� 0D[BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB,17�L��� %HIRUH� ����� ����� � � ���� ����� ����� ����� �����$IWHU ����� ����� � � ���� ����� ����� ����� �����$IWHU�± %HIRUH ±����

��±�����
1,16�L� %HIRUH ����� ����� � ����� ����� ����� ����� ����� ���$IWHU ����� ����� � ����� ����� ����� ����� ����� ���$IWHU�± %HIRUH ����

�������
1,16$�L� %HIRUH ����� ����� � ����� ����� ����� ����� ����� ���$IWHU ����� ����� � ����� ����� ����� ����� ����� ���$IWHU�± %HIRUH ±����

��±�����
35()�L� %HIRUH ����� ����� � ����� ����� ����� ����� ����� ����,17�L��1,16�L�� $IWHU ����� ����� � ����� ����� ����� ����� ����� ���$IWHU�± %HIRUH ±����

��±�����
35()$�L� %HIRUH ����� ����� � ����� ����� ����� ����� ����� ����,17�L��1,16$�L�� $IWHU ����� ����� � ����� ����� ����� ����� ����� ���$IWHU�± %HIRUH ±����

��±������BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

6LJQLILFDQW�DW�WKH����OHYHO�



7DEOH����FRQWLQXHG�
%���'HDOHU�SUHIHUHQFLQJBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB3HUFHQWLOH�BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB6WDQGDUG9DULDEOH 'HFLPDOL]DWLRQ 0HDQ GHYLDWLRQ 0LQ � �� �� �� �� 0D[BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB,17�M��� %HIRUH� ����� ����� � � ���� ����� ����� ����� ���$IWHU ����� ����� � � ���� ����� ����� ����� ���$IWHU�± %HIRUH ±����
��±�����
1,16�M� %HIRUH ����� ����� � ���� ����� ����� ����� ����� ���$IWHU ����� ����� � ���� ����� ����� ����� ����� �����$IWHU�± %HIRUH �����������
1,16$�M� %HIRUH ����� ����� � ���� ����� ����� ����� ����� ���$IWHU ����� ����� � ����� ����� ����� ����� ����� ���$IWHU�± %HIRUH �����������
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��±�����
35()$�M� %HIRUH ����� ����� � ����� ����� ����� ����� ����� ����,17�M��1,16$�M�� $IWHU ����� ����� � ����� ����� ����� ����� ����� ���$IWHU�± %HIRUH ±����
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7DEOH��(IIHFWV�RI�GHDOHU�W\SHV�DQG�VWRFN�DWWULEXWHV�RQ�RUGHU�SUHIHUHQFLQJ
7KLV�WDEOH�UHSRUWV�WKH�UHVXOWV�RI�WKH�IROORZLQJ�UHJUHVVLRQ�PRGHO�

,17�L�M��RU�1,16$�L�M��RU�35()$�L�M���� �� ����ORJ�35,&(�L������� ORJ�175$'(�L������� ORJ�76,=(�L������� +�,1'(;�L���������'80,%�M���������'80:+�M�������� '80:6�M�����0�L��
ZKHUH�,17�L�M��LV�WKH�UDWLR�RI�VWRFN�L¶V�LQWHUQDOL]HG�YROXPH�URXWHG�WR�GHDOHU�M�WR�LWV�WRWDO�YROXPH�H[HFXWHG�E\�GHDOHU�M��1,16$�L�M��LV�WKH�UDWLR�RI�VWRFN�L¶V�DGMXVWHG�QRQ�LQVLGH�YROXPH�H[HFXWHG�E\�GHDOHU�M�WR�LWV�WRWDO�YROXPH�H[HFXWHG�E\�GHDOHU�M��35()$�L�M�� �,17�L�M����1,16$�L�M���35,&(�L��LV�WKH�DYHUDJH�TXRWH�PLGSRLQW�RI�VWRFN�L��175$'(�L��LV�WKH�QXPEHU�RI�WUDGHV�RI�VWRFN�L��76,=(�L��LV�WKH�DYHUDJH�GROODU�WUDGH�VL]H�RI�VWRFN�L��+�,1'(;�L��LV�WKH�+HUILQGDKO�LQGH[��'80,%�M��HTXDOV�RQH�IRU�LQVWLWXWLRQDO�EURNHUV�DQG�]HUR�RWKHUZLVH��'80:+�M��HTXDOV�RQH�IRU�ZLUHKRXVHV�DQG�]HUR�RWKHUZLVH��DQG�'80:6�M��HTXDOV�RQH�IRU�ZKROHVDOHUV�DQG�]HUR�RWKHUZLVH��:H�UHSRUW�WKH�UHVXOWV�IRU�ERWK�WKH�SUH�DQG�SRVW�GHFLPDOL]DWLRQ�SHULRGV���1XPEHUV�LQ�SDUHQWKHVHV�DUH�W�VWDWLVWLFV�BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB%HIRUH�GHFLPDOL]DWLRQ $IWHU�GHFLPDOL]DWLRQ,17�L�M���������� 1,16$�L�M� 35()$�L�M� ,17�L�M� 1,16$�L�M�� 35()$�L�M�
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7DEOH��,QWHUWHPSRUDO�VWDELOLW\�LQ�RUGHU�SUHIHUHQFLQJ
7R�H[DPLQH�ZKHWKHU�VWRFNV��GHDOHUV��WKDW�KDYH�KLJK��ORZ��GHJUHHV�RI�LQWHUQDOL]HG��QRQ�LQVLGH��RU�SUHIHUHQFHG�WUDGHV�EHIRUH� GHFLPDO� SULFLQJ� DOVR� H[KLELW� VLPLODU� SDWWHUQV� DIWHU� GHFLPDO� SULFLQJ�� ZH� HVWLPDWH� WKH� IROORZLQJ� UHJUHVVLRQ�PRGHOV������ 3RVW�,17� �.� ��.� 3UH�,17���0��3RVW�1,16$  ��� ���� 3UH�1,16$ ��0��3RVW�35()$  ��� ���� 3UH�35()$ ��0��ZKHUH�3RVW�,17��3RVW�1,16$��DQG�3RVW�35()$�DUH�WKH�SURSRUWLRQV�RI�LQWHUQDOL]HG��DGMXVWHG�QRQ�LQVLGH��DQG�DGMXVWHG�SUHIHUHQFHG�WUDGHV��UHVSHFWLYHO\��GXULQJ�WKH�SRVW�GHFLPDOL]DWLRQ�SHULRG�DQG�3UH�,17��3UH�1,16$ DQG�3UH�35()$ DUH�WKH� FRUUHVSRQGLQJ� ILJXUHV� GXULQJ� WKH� SUH� GHFLPDOL]DWLRQ� SHULRG�� � 3DQHO� $� UHSRUWV� WKH� UHJUHVVLRQ� UHVXOWV� IURP�SUHIHUHQFLQJ�GDWD�IRU�LQGLYLGXDO�VWRFNV�DQG�3DQHO�%�UHSRUWV�WKH�UHVXOWV�IURP�SUHIHUHQFLQJ�GDWD�IRU�LQGLYLGXDO�GHDOHUV��1XPEHUV�LQ�SDUHQWKHVHV�DUH�W�VWDWLVWLFV��
'HSHQGHQW�YDULDEOH ,QWHUFHSW 3UH�,17�L� 3UH�1,16$�L� 3UH�35()$�L� )�YDOXH $GMXVWHG�5�
$��5HJUHVVLRQ�UHVXOWV�XVLQJ�RUGHU�SUHIHUHQFLQJ�E\�VWRFNV3RVW�,17�L� ������
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7DEOH��&RPSDULVRQV�RI�VSUHDGV�DQG�RUGHU�SUHIHUHQFLQJ�GXULQJ�WKH�SUH�DQG�SRVW�GHFLPDOL]DWLRQ�SHULRGV
7KLV� WDEOH� VKRZV�WKH�H[WHQW�RI�SUHIHUHQFLQJ� DQG�ELG�DVN� VSUHDGV�GXULQJ� WKH�SUH�DQG�SRVW�GHFLPDOL]DWLRQ�SHULRGV�� �)RU�HDFK�VWRFN��ZH� ILUVW�FDOFXODWH� WKH�SURSRUWLRQ�RI�DGMXVWHHG�SUHIHUHQFHG�WUDGHV��35()$�L����WKH�WLPH�ZHLJKWHG�TXRWHG�VSUHDG��4635'�L����DQG�WKH�WUDGH�ZHLJKWHG�HIIHFWLYH�VSUHDG��(635'�L�����%RWK�4635'�L��DQG�(635'�L��DUH�PHDVXUHG�DV�D�SHUFHQWDJH�RI� VKDUH�SULFH��:H� WKHQ�FDOFXODWH� WKH�FURVV�VHFWLRQDO�PHDQ��PHGLDQ�� DQG�VWDQGDUG�GHYLDWLRQ�RI�35()$�L���4635'�L��DQG�(635'�L�� IRU� RXU� VWXG\� VDPSOH�RI�������1DVGDT�VWRFNV��3DQHO�$�VKRZV�WKH�SUH�DQG�SRVW�GHFLPDOL]DWLRQ�YDOXHV�RI�SUHIHUHQFLQJ�DQG�VSUHDGV�IRU�WKH�ZKROH�VDPSOH���7R�H[DPLQH�ZKHWKHU�WKH�LPSDFW�RI�GHFLPDO�SULFLQJ�RQ�SUHIHUHQFLQJ�DQG�VSUHDGV�GLIIHUV�DPRQJ�VWRFNV��ZH�JURXS�RXU�VDPSOH�RI�VWRFNV�LQWR�TXDUWLOHV�EDVHG�RQ�WKH�DYHUDJH�WUDGLQJ�YROXPH�GXULQJ�WKH�SUH�GHFLPDOL]DWLRQ�SHULRG���:H�WKHQ�FOXVWHU� VWRFNV� ZLWKLQ� HDFK� YROXPH� TXDUWLOH� LQWR� IRXU� JURXSV� DFFRUGLQJ� WR� WKH� DYHUDJH� VKDUH�SULFH� GXULQJ� WKH� SUH� GHFLPDOL]DWLRQ� SHULRG�� 3DQHO� %� VKRZV� WKH� SUH� DQG� SRVW�GHFLPDOL]DWLRQ�YDOXHV�RI�SUHIHUHQFLQJ�DQG�VSUHDGV�IRU�WKH�IRXU�SRUWIROLRV��+9+3��+9/3��/9+3��DQG�/9/3��ZKHUH�+9+3�LQFOXGHV�VWRFNV�LQ�WKH�KLJKHVW�YROXPH�TXDUWLOH�DQG�WKH�KLJKHVW�SULFH�TXDUWLOH��+9/3�LQFOXGHV�VWRFNV�LQ�WKH�KLJKHVW�YROXPH�TXDUWLOH�DQG�WKH�ORZHVW�SULFH�TXDUWLOH��/9+3�LQFOXGHV�VWRFNV�LQ�WKH�ORZHVW�YROXPH�TXDUWLOH�DQG�WKH�KLJKHVW�SULFH�TXDUWLOH��DQG�/9/3�LQFOXGHV�VWRFNV�LQ�WKH�ORZHVW�YROXPH�TXDUWLOH�DQG�WKH�ORZHVW�SULFH�TXDUWLOH�BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB7HVWLQJ�WKH�GLIIHUHQFH�LQ�WKH�PHDQ�%HIRUH�GHFLPDOL]DWLRQ $IWHU�GHFLPDOL]DWLRQ EHWZHHQ�WKH�WZR�SHULRGVBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB��� BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB6WDQGDUG�� 6WDQGDUG� 'LIIHUHQFH0HDQ��� 0HGLDQ GHYLDWLRQ 0HDQ 0HGLDQ� GHYLDWLRQ� �DIWHU�± EHIRUH� W�YDOXHBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB$��5HVXOWV�IURP�WKH�ZKROH�VDPSOH�
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7DEOH��(IIHFW�RI�LQWHUQDOL]DWLRQ�RQ�VSUHDGV
7KLV�WDEOH�UHSRUWV�WKH�UHVXOWV�RI�WKH�IROORZLQJ�UHJUHVVLRQ�PRGHO�
4635'�L��RU�(635'�L�  �� �� �������35,&(�L������� ORJ�175$'(�L��������� ORJ�76,=(�L�����E�92/$7,/,7<�L�RU�0'635'�L� ���� ORJ�09(�L������� +�,1'(;�L�������,17�L����0�L����
ZKHUH� 4635'�L�� LV� WKH� TXRWHG� LQVLGH� VSUHDG� RI� VWRFN� L�� (635'�L�� LV� WKH� HIIHFWLYH� LQVLGH� VSUHDG� RI� VWRFN� L��0'635'�L��LV�WKH�PHDQ�GHDOHU�VSUHDG�RI�VWRFN�L��35,&(�L��LV�WKH�DYHUDJH�TXRWH�PLGSRLQW�RI�VWRFN�L��175$'(�L��LV�WKH�QXPEHU�RI� WUDQVDFWLRQV�RI�VWRFN� L��76,=(�L��LV� WKH�DYHUDJH�GROODU� WUDGH�VL]H�RI�VWRFN� L��92/$7,/,7<�L�� LV� WKH�VWDQGDUG GHYLDWLRQ�RI�VWRFN�L¶V�TXRWH�PLGSRLQW�UHWXUQV��09(�L��LV�WKH�PDUNHW�YDOXH�RI�HTXLW\�RI��VWRFN�L��+�,1'(;�L��LV�WKH�+HUILQGDKO�LQGH[�IRU�VWRFN�L��,17�L��LV�WKH�SURSRUWLRQ�RI�LQWHUQDOL]HG�WUDGHV�RI�VWRFN�L��DQG�0�L��LV�WKH�HUURU�WHUP����:H�UHSRUW�WKH�UHVXOWV�IRU�ERWK�WKH�SUH�DQG�SRVW�GHFLPDOL]DWLRQ�SHULRGV���1XPEHUV�LQ�SDUHQWKHVHV�DUH�W�VWDWLVWLFV�BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB%HIRUH�GHFLPDOL]DWLRQ $IWHU�GHFLPDOL]DWLRQ4635'�L�����(635'�L� 0'635'�L��������������4635'�L������� (635'�L� 0'635'�L�
,QWHUFHSW ������

 ������

 ������

 ������

 ������

 ������

������� ������� ������� ������� ������� �������
��35,&(�L� ������

 ������

 ������

 ������

 ������

 ������

������� ������� ������� ������� ������� �������
ORJ�175$'(�L�� �������

 �������

 �������

 �������

 �������

 �������

�������� �������� �������� �������� �������� �������
ORJ�76,=(�L�� �������

 �������

 �������

 �������

 �������

 �������

������� �������� �������� �������� �������� ��������
92/$7,/,7<�L� ������

 ������

 ������

 ������

 ������

 ������

������� ������� ������� ������� ������� �������
ORJ�09(�L�� ������

 ������

 �������

 ������

 ������

 ������������� ������ ������� ������ ������ �������
+�,1'(;�L�������� ������

 ������

 �������

 ������

 ������

 �������������� ������� ������� ������� ������� �������
,17�L� ������

 ������

 ������

 ������

 ������

 ������

������ ������ ������ ������ ������ ������
)�YDOXH ��������

 ��������

 ��������

 ������

 ������

 ������


$GMXVWHG�5� ����� ����� ����� ����� ����� �����


6LJQLILFDQW�DW�WKH����OHYHO��
6LJQLILFDQW�DW�WKH����OHYHO�



7DEOH��(IIHFW�RI�LQWHUQDOL]DWLRQ�RQ�GHDOHU�TXRWH�DJJUHVVLYHQHVV
7KLV�WDEOH�UHSRUWV�WKH�UHVXOWV�RI�WKH�IROORZLQJ�UHJUHVVLRQ�PRGHO��4$�L�M�� ��� ���� ORJ�,17�L�M�����&RQWURO�YDULDEOHV������0�L�M��� ZKHUH� 4$�L�M�� LV� D� PHDVXUH� RI� GHDOHU� M¶V TXRWH� DJJUHVVLYHQHVV� IRU� VWRFN� L� �37,16�L�M��� 37,16$�L�M��� RU�5(/635'�L�M����,17�L�M��LV�WKH�SURSRUWLRQ�RI�LQWHUQDOL]HG�WUDGHV�IRU�VWRFN�L�E\�GHDOHU�M��DQG�0�L�M��LV�WKH�HUURU�WHUP���7R�FRQWURO�IRU� WKH�HIIHFW�RI�VWRFN�DWWULEXWHV�RQ�GHDOHU�TXRWH�DJJUHVVLYHQHVV��ZH�LQFOXGH�ORJ�35,&(�L����ORJ�175$'(�L����ORJ�76,=(�L���� 92/$7,/,7<�L��� DQG� ORJ�09(�L��� DV� FRQWURO� YDULDEOHV�� 35,&(�L�� LV� WKH� DYHUDJH� TXRWH�PLGSRLQW� RI�VWRFN� L�� 175$'(�L�� LV� WKH� QXPEHU� RI� WUDQVDFWLRQV� RI� VWRFN� L�� 76,=(�L�� LV� WKH� DYHUDJH� GROODU� WUDGH�VL]H� RI� VWRFN� L��92/$7,/,7<�L�� LV� WKH� VWDQGDUG� GHYLDWLRQ� RI� VWRFN� L¶V� TXRWH�PLGSRLQW� UHWXUQV�� DQG�09(�L�� LV� WKH�PDUNHW� YDOXH� RI�HTXLW\�RI�VWRFN�L���:H�DOVR�VKRZ�WKH�UHJUHVVLRQ�UHVXOWV�ZKHQ�ZH�LQFOXGH�D�GXPP\�YDULDEOH�IRU�HDFK�VWRFN��IL[HG�HIIHFWV��LQ� OLHX�RI�FRQWURO�YDULDEOHV��7R�DVVHVV� WKH�VHQVLWLYLW\�RI�RXU� UHVXOWV� WR�D�GLIIHUHQW�HVWLPDWLRQ�PHWKRG��ZH�HVWLPDWH� WKH�PRGHO�IRU�HDFK�VWRFN�XVLQJ�LQGLYLGXDO�GHDOHU�TXRWH�GDWD�DQG�FDOFXODWH�WKH�PHDQ��� FRHIILFLHQW�DFURVV�VWRFNV�DQG�WKH�]�VWDWLVWLF���:H�REWDLQ�WKH ]�VWDWLVWLF�E\�DGGLQJ�LQGLYLGXDO�UHJUHVVLRQ�W�VWDWLVWLFV�DFURVV�VWRFNV�DQG�WKHQ�GLYLGLQJ�WKH�VXP�E\�WKH�VTXDUH�URRW�RI�WKH�QXPEHU�RI�UHJUHVVLRQ�FRHIILFLHQWV��)RU�WKH�UHJUHVVLRQ�ZLWK�FRQWURO�YDULDEOHV�DQG�IL[HG�HIIHFWV�UHJUHVVLRQ�� ZH� UHSRUW� WKH� HVWLPDWHG��� FRHIILFLHQW�� LWV� W�VWDWLVWLF�� )�YDOXH�� DQG� DGMXVWHG� 5��� )RU� WKH� VWRFN�E\�VWRFN�UHJUHVVLRQ��ZH�UHSRUW�WKH�PHDQ�����FRHIILFLHQW�DQG�LWV�]�VWDWLVWLF���1XPEHUV�LQ�SDUHQWKHVHV�DUH�W�VWDWLVWLFV�RU�]�VWDWLVWLFV��BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
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