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��� ,QWURGXFWLRQ
7KH� 1HZ� <RUN� 6WRFN� ([FKDQJH� �1<6(�� PRYHG� IURP� IUDFWLRQDO� SULFLQJ� WR� GROODUV�DQG�FHQWV

SULFLQJ� ZLWK� WKH� JRDO� RI� PDNLQJ� SULFHV� PRUH� HDVLO\� XQGHUVWRRG� E\� LQYHVWRUV�� UHGXFLQJ� VSUHDGV�� DQG
EULQJLQJ� WKH� 8�6�� VHFXULWLHV� PDUNHWV� LQWR� FRQIRUPLW\� ZLWK� LQWHUQDWLRQDO� SUDFWLFHV�� ,W� LQLWLDWHG� D� SLORW
SURJUDP�RQ�$XJXVW����������ZLWK�VHYHQ�OLVWHG�LVVXHV�WUDGLQJ�LQ�GROODUV�DQG�FHQWV��IROORZHG�E\����LVVXHV
RQ 6HSWHPEHU�����������DQG���� LVVXHV�RQ�'HFHPEHU���� ������7KH�1<6(�FRPSOHWHG� WKH� FRQYHUVLRQ�RQ
-DQXDU\����������E\�WUDGLQJ�DOO�UHPDLQLQJ�LVVXHV�LQ�GHFLPDOV�

1XPHURXV� VWXGLHV� DQDO\VH� WKH� LPSDFW� RI� GHFLPDOL]DWLRQ� RQ� WUDGLQJ� FRVWV� DQG� PDUNHW� TXDOLW\�
&KDNUDYDUW\��+DUULV��DQG�:RRG������D������E��VKRZ�WKDW�GHFLPDO�SULFLQJ�UHVXOWHG�LQ�ORZHU�TXRWHG�DQG
HIIHFWLYH� VSUHDGV�� 7KH\� ILQG� WKDW� WKH� DYDLODEOH� GHSWKV� DW� WKH� EHVW� ELG� DQG� DVN� SULFHV� DUH� VLJQLILFDQWO\
VPDOOHU�DIWHU�GHFLPDOL]DWLRQ��7KH�DXWKRUV�FRQFOXGH�WKDW�WKHLU�ILQGLQJV�GHOLYHU�D�PL[HG�YHUGLFW�RQ�WKH�QHW
HIIHFW�RI�GHFLPDO�SULFLQJ�RQ�PDUNHW�TXDOLW\�� �6LPLODUO\��%DFLGRUH��%DWWDOLR��-HQQLQJV��DQG�)DUNDV�������
DQG� 1<6(� �����D�� ����E�� VKRZ� WKDW� 1<6(� VWRFNV� H[KLELW� VPDOOHU� VSUHDGV� DQG� GHSWKV� DIWHU
GHFLPDOL]DWLRQ�� 1DVGDT� �����D��� &KXQJ�� 9DQ�1HVV�� DQG�9DQ� 1HVV� �������� DQG� %HVVHPELQGHU� �����E�
FRPSDUH�WUDGLQJ�FRVWV�EHWZHHQ�WKH�1<6(�DQG�1DVGDT�DIWHU�GHFLPDOL]DWLRQ�

$OWKRXJK� SULRU� VWXGLHV� VKRZ� WKDW� ERWK� VSUHDGV� DQG� GHSWKV� GHFOLQHG� DIWHU� GHFLPDOL]DWLRQ�� WKH\
SURYLGH�OLWWOH�HYLGHQFH�RQ�ZK\�VXFK�FKDQJHV�RFFXUUHG�DQG�WKXV�WKH�PDLQ�FDXVHV�RI�WKHVH�GHFOLQHV�KDYH�QRW
EHHQ�ZHOO� XQGHUVWRRG��0RVW� VWXGLHV� >VHH�� H�J��� %DFLGRUH� HW� DO�� ������� DQG�%HVVHPELQGHU� �����E�@� ILQG
ODUJHU� GHFOLQHV� LQ� VSUHDGV� IRU� ODUJH�FDSLWDOL]DWLRQ� RU� KLJK�YROXPH� VWRFNV� DQG� LQWHUSUHW� WKH� UHVXOW� DV
HYLGHQFH� WKDW� WKH� SUH�GHFLPDOL]DWLRQ� WLFN� VL]H� �������� ZDV�PRUH� OLNHO\� D� ELQGLQJ� FRQVWUDLQW� RQ� VSUHDG
ZLGWKV�IRU� WKHVH�VWRFNV�� �1RQH�RI� WKHVH�VWXGLHV��KRZHYHU��SURYLGH�HYLGHQFH� UHJDUGLQJ�KRZ�PXFK�RI� WKH
REVHUYHG�GHFOLQH�LQ�WKH�VSUHDG�DQG�GHSWK�FDQ�DFWXDOO\�EH�DWWULEXWHG�WR�WKH�UHGXFHG�ELQGLQJ�FRQVWUDLQW��DQG
KRZ PXFK�WR�RWKHU�IDFWRUV�VXFK�DV�IURQW�UXQQLQJ��TXRWH�URXQGLQJ��DQG�FKDQJHV�LQ�VWRFN�DWWULEXWHV�
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,Q�WKH�SUHVHQW�VWXG\��ZH�SURYLGH�DQDO\VHV�RI�WKH�IDFWRUV�WKDW�OHG�WR�WKH�REVHUYHG�GHFUHDVHV�LQ�WKH
VSUHDG�DQG�GHSWK��6SHFLILFDOO\��ZH�DGGUHVV�WKH�IROORZLQJ�UHVHDUFK�TXHVWLRQV������KRZ�PXFK�RI�WKH�LQWHU�
VWRFN�GLIIHUHQFHV� LQ� VSUHDG�DQG�GHSWK� FKDQJHV� DIWHU� GHFLPDOL]DWLRQ� FDQ� EH� H[SODLQHG� E\� WKH� LQWHU�VWRFN
GLIIHUHQFHV�LQ�WKHVH�IDFWRUV������KRZ�PXFK�RI�WKH�REVHUYHG�FKDQJHV�LQ�WKH�VSUHDG�DQG�GHSWK�LQ�DJJUHJDWH
FDQ�EH�DWWULEXWHG�WR�WKHVH�IDFWRUV��(PSLULFDO�HYLGHQFH�RQ�WKHVH�LVVXHV�ZRXOG�UHYHDO�ZKLFK�VWRFNV�EHQHILWHG
PRVW�IURP�GHFLPDOL]DWLRQ�DV�ZHOO�DV�WKH�FRPSRQHQWV�RI�WRWDO��L�H���PDUNHW�ZLGH��VSUHDG�DQG�GHSWK�FKDQJHV�

7KHRU\�VXJJHVWV�DW�OHDVW�IRXU�SRVVLEOH�FDXVHV�RI�VSUHDG�DQG�GHSWK�FKDQJHV�WKDW�DUH�DVVRFLDWHG�ZLWK
GHFLPDOL]DWLRQ�>VHH�+DUULV��������������������DQG�5RQHQ�DQG�:HDYHU�������@��)LUVW��GHFLPDO�SULFLQJ� LV
OLNHO\� WR�QDUURZ� WKH� VSUHDG�EHFDXVH�D� VPDOOHU� WLFN� VL]H� UHGXFHV� WKH�SUREDELOLW\� WKDW� WKH�PLQLPXP�SULFH
YDULDWLRQ�LV�D�ELQGLQJ�FRQVWUDLQW�RQ�VSUHDG�ZLGWKV��7KH�UHOD[DWLRQ�RI�WKH�ELQGLQJ�FRQVWUDLQW�LV�DOVR�OLNHO\�WR
UHGXFH�WKH�GHSWK�EHFDXVH�OLTXLGLW\�SURYLGHUV�FDQ�VOLGH�GRZQ�WKH�OLTXLGLW\�VXSSO\�VFKHGXOH�DORQJ�ZLWK�WKH
VPDOOHU�VSUHDG��$OWKRXJK�SULRU� VWXGLHV�SURYLGH� LQGLUHFW�HYLGHQFH�RQ� WKLV� LVVXH�E\� VKRZLQJ� WKDW�GHFLPDO
SULFLQJ�KDV�D�JUHDWHU�LPSDFW�RQ�KLJK�YROXPH�DQG�RU�ODUJH�FDSLWDOL]DWLRQ�VWRFNV��QR�GLUHFW�HYLGHQFH�H[LVWV
LQ�VXSSRUW�RI�WKLV�K\SRWKHVLV�

6HFRQG�� GHFLPDO� SULFLQJ� PD\� UHGXFH� WKH� GHSWK� EHFDXVH� RI� WKH� KLJKHU� ULVN� RI� IURQW� UXQQLQJ
LPSRVHG� XSRQ� SXEOLF� OLTXLGLW\� VXSSOLHUV� E\� SURIHVVLRQDO� WUDGHUV� DQG� VSHFLDOLVWV�� 7KH� VPDOOHU� FRVW� RI
VWHSSLQJ�LQ�IURQW�RI�H[LVWLQJ�RUGHUV�DQG�JUHDWHU�SULFH�FRPSHWLWLRQ�PD\�DOVR�OHDG�WR�QDUURZHU�VSUHDGV�HYHQ
ZKHQ� WKH� PLQLPXP� SULFH� YDULDWLRQ� LV� QRW� WKH� ELQGLQJ� FRQVWUDLQW�� 7KLUG�� GHFLPDO� SULFLQJ� PD\� QDUURZ
VSUHDGV�EHFDXVH�WKH�VPDOOHU�WLFN�VL]H�UHGXFHV�WKH�VL]H�RI�TXRWH�URXQGLQJ��)LQDOO\��GHFLPDO�SULFLQJ�LV�OLNHO\
WR�FKDQJH�WKH�VSUHDG�DQG�GHSWK�EHFDXVH�WKH�VPDOOHU�WLFN�VL]H�FDQ�DOWHU�WKH�IDFWRUV�WKDW�LQIOXHQFH�WKH�VSUHDG
DQG� GHSWK�� )RU� H[DPSOH�� WKH� VPDOOHU� WLFN� VL]H� PD\� OHDG� WR� KLJKHU� WUDGLQJ� DFWLYLW\� DQG�� FRQVHTXHQWO\�
QDUURZHU�VSUHDGV��6LPLODUO\��LW�PD\�UHVXOW�LQ�ORZHU�UHWXUQ�YRODWLOLW\�DQG�WKXV�QDUURZHU�VSUHDGV��

� )RU�H[DPSOH��5RQHQ�DQG�:HDYHU��������XVH�WKH�$PHULFDQ�6WRFN�([FKDQJH¶V�0D\������PDUNHW�ZLGH�DGRSWLRQ�RI������WLFNV�WR�H[DPLQH�VHYHUDO�K\SRWKHVHV�UHODWLQJ�WR�WLFN�VL]H�UHGXFWLRQ�DQG�ILQG�VLJQLILFDQW�GHFUHDVHV�LQ�ERWK�GDLO\DQG�WUDQVLWRU\�YRODWLOLW\�DIWHU�WKH�WLFN�VL]H�UHGXFWLRQ�
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7KH�VSUHDG�DQG�GHSWK�UHGXFWLRQ�GXH�WR�WKH�UHOD[DWLRQ�RI�WKH�ELQGLQJ�FRQVWUDLQW�LV�H[SHFWHG�WR�EH�D
SRVLWLYH� IXQFWLRQ� RI� WKH� SUREDELOLW\� WKDW� WKH� PLQLPXP� SULFH� YDULDWLRQ� ZDV� D� ELQGLQJ� FRQVWUDLQW� EHIRUH
GHFLPDO�SULFLQJ���,Q�FRQWUDVW��WKH�VSUHDG�DQG�GHSWK�FKDQJHV�WULJJHUHG�E\�WKH�LQFUHDVHG�ULVN�RI�IURQW�UXQQLQJ
DQG�SULFH�FRPSHWLWLRQ�DUH�OLNHO\�WR�EH�UHODWHG�WR�WKH�SUREDELOLW\�RI�VWHSSLQJ�LQ�IURQW�RI�H[LVWLQJ�TXRWHV�DIWHU
GHFLPDO�SULFLQJ��,Q�WKLV�VWXG\��ZH�PHDVXUH�WKH�ELQGLQJ�FRQVWUDLQW�SUREDELOLW\�E\�WKH�SURSRUWLRQ�RI�VSUHDG
TXRWHV�WKDW�DUH�HTXDO�WR�WKH�PLQLPXP�SULFH�YDULDWLRQ���������EHIRUH�GHFLPDOL]DWLRQ��:H�PHDVXUH�WKH�IURQW�
UXQQLQJ�SUREDELOLW\�DQG�SULFH�FRPSHWLWLRQ�E\�WKH�SURSRUWLRQ�RI�RGG�VL[WHHQWK�TXRWHV�DQG�WKH�LQWHQVLW\�RI
WUDGLQJ�EHIRUH�GHFLPDOL]DWLRQ��:H�FRQVLGHU�FKDQJHV�LQ�ILYH�VWRFN�DWWULEXWHV±VKDUH�SULFH��QXPEHU�RI�WUDGHV�
WUDGH�VL]H��UHWXUQ�YRODWLOLW\��DQG�PDUNHW�FDSLWDOL]DWLRQ±DV�DGGLWLRQDO�VRXUFHV�RI�VSUHDG�DQG�GHSWK�FKDQJHV
DIWHU�GHFLPDO�SULFLQJ��

2XU� UHVXOWV�VKRZ� WKDW� WKH�REVHUYHG� UHGXFWLRQV� LQ� WKH�VSUHDG�DQG�GHSWK�DUH�SRVLWLYHO\� FRUUHODWHG
ZLWK� WKH� SUH�GHFLPDOL]DWLRQ� SURSRUWLRQV� RI� RQH�WLFN� VSUHDGV� DQG� RGG�VL[WHHQWK� TXRWHV�� LQGLFDWLQJ� WKDW
VWRFNV�ZLWK� WKH�PRVW� RQH�WLFN� VSUHDGV� DQG� WKH� OHDVW� TXRWH� FOXVWHULQJ� EHQHILWHG� WKH�PRVW� IURP� GHFLPDO
SULFLQJ�� �:H�DOVR� ILQG� WKDW� VWRFNV�ZLWK�JUHDWHU�QXPEHU�RI� WUDGHV�EHIRUH�GHFLPDOL]DWLRQ�H[KLELWHG� ODUJHU
UHGXFWLRQV�LQ�WKH�VSUHDG�DQG�GHSWK�DIWHU�GHFLPDO�SULFLQJ���7KHVH�UHVXOWV�DUH�FRQVLVWHQW�ZLWK�WKH�QRWLRQ�WKDW
UHOD[DWLRQ�RI�WKH�ELQGLQJ�FRQVWUDLQW�DQG�WKH�LQFUHDVHG�IURQW�UXQQLQJ�DQG�SULFH�FRPSHWLWLRQ�OHG�WR�VPDOOHU
VSUHDGV� DQG� GHSWKV� DIWHU� GHFLPDO� SULFLQJ�� 'HFLPDO� SULFLQJ� OHG� WR� QRQWULYLDO� FKDQJHV� LQ� VHOHFW� VWRFN
DWWULEXWHV�DQG�WKHVH�FKDQJHV�H[HUWHG�DQ�DGGLWLRQDO�LPSDFW�RQ�VSUHDGV�DQG�GHSWKV��7KH�LQWUDGD\�SDWWHUQ�RI
WKH�REVHUYHG�FKDQJHV�LQ�VSUHDGV�DQG�GHSWKV�LV�KLJKO\�FRUUHODWHG�ZLWK�LQWUDGD\�YDULDWLRQ�LQ�WKH�SURSRUWLRQ
RI�RQH�WLFN� VSUHDGV�� VXJJHVWLQJ� WKDW� WKH� H[WHQW� WR�ZKLFK� WKH� SUH�GHFLPDOL]DWLRQ� WLFN� VL]H�ZDV� D� ELQGLQJ
FRQVWUDLQW�YDULHG�DFURVV�GLIIHUHQW�WLPHV�RI�WKH�GD\���)LQDOO\��RXU�UHVXOWV�VXJJHVW�WKDW�VXE�SHQQ\�SULFLQJ�PD\
IXUWKHU�UHGXFH�WKH�VSUHDGV�RI�KLJK�YROXPH��ORZ�ULVN��RU�ORZ�SULFH�VWRFNV�

� 3ULRU�VWXGLHV�VXJJHVW� WKHVH�YDULDEOHV�DV�GHWHUPLQDQWV�RI�VSUHDGV�DQG�GHSWKV��6HH��H�J���6WROO� ��������0F,QLVK�DQG:RRG���������+DUULV���������DQG�%HVVHPELQGHU��������
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7KH�SDSHU�LV�RUJDQL]HG�DV�IROORZV���,Q�6HFWLRQ����ZH�GLVFXVV�WKH�OLNHO\�HIIHFWV�RI�GHFLPDO�SULFLQJ
RQ WKH� VSUHDG� DQG� GHSWK� DQG� HVWDEOLVK� RXU� K\SRWKHVHV�� � 6HFWLRQ� �� H[SODLQV� RXU� GDWD� VRXUFH�� WKH
PHDVXUHPHQW� RI� NH\� YDULDEOHV�� DQG� VDPSOH� FKDUDFWHULVWLFV�� � 6HFWLRQ� �� SUHVHQWV� WKH� HPSLULFDO� UHVXOWV�
6HFWLRQ���DGGUHVVHV�WKH�TXHVWLRQ�RI�ZKHWKHU�WKH�SHQQ\�WLFN�VL]H�LV�D�ELQGLQJ�FRQVWUDLQW�IRU�FHUWDLQ�VWRFNV�
6HFWLRQ���SURYLGHV�D�EULHI�VXPPDU\�DQG�FRQFOXGLQJ�UHPDUNV�

�� 7KH�HIIHFWV�RI�GHFLPDO�SULFLQJ�RQ�WKH�VSUHDG�DQG�GHSWK�RI�1<6(�VWRFNV
,Q�WKLV�VHFWLRQ��ZH�GHVFULEH�KRZ�GHFLPDO�SULFLQJ�FDQ�DIIHFW�WKH�VSUHDG�DQG�GHSWK�LQ�IRXU�GLIIHUHQW

ZD\V�

���� 3UREDELOLW\�WKDW�WKH�PLQLPXP�SULFH�YDULDWLRQ�LV�D�ELQGLQJ�FRQVWUDLQW�RQ�VSUHDG�ZLGWKV
7KH� PLQLPXP� SULFH� YDULDWLRQ� OLPLWV� WKH� SULFHV� WKDW� OLTXLGLW\� SURYLGHUV� FDQ� TXRWH�� /LTXLGLW\

SURYLGHUV�FDQQRW�QDUURZ� WKH�ELG�DVN� VSUHDG�ZKHQ� WKH� VSUHDG� LV� HTXDO� WR�RQH� WLFN��'HFLPDO�SULFLQJ�ZLOO
QDUURZ� VSUHDGV� ZKHQ� WKH� PLQLPXP� SULFH� YDULDWLRQ� ZDV� D� ELQGLQJ� FRQVWUDLQW� RQ� VSUHDG� ZLGWKV� EHIRUH
GHFLPDOL]DWLRQ�� %HFDXVH� OLTXLGLW\� SURYLGHUV� DUH� OLNHO\� WR� TXRWH� ODUJHU� GHSWKV� DW� EHWWHU� SULFHV� �L�H��� WKH
OLTXLGLW\�VXSSO\�VFKHGXOH�LV�SRVLWLYHO\�VORSHG���GHFLPDO�SULFLQJ�ZLOO�DOVR�ORZHU�WKH�GHSWK�WKURXJK�LWV�HIIHFW
RQ WKH�VSUHDG�

7KH�SUREDELOLW\�WKDW�WKH�PLQLPXP�SULFH�YDULDWLRQ�LV�D�ELQGLQJ�FRQVWUDLQW�RQ�VSUHDG�ZLGWKV�LV�OLNHO\
WR�EH�SRVLWLYHO\�UHODWHG�WR�WKH�SURSRUWLRQ�RI�VSUHDGV�HTXDO�WR�RQH�WLFN��7KLV�LV�EHFDXVH�WKH�REVHUYHG�VSUHDG
ZLOO� EH� RQH� WLFN�ZKHQHYHU� WKH� HTXLOLEULXP� VSUHDG� �L�H��� WKH� VSUHDG� WKDW� OLTXLGLW\� SURYLGHUV�ZRXOG� KDYH
TXRWHG�KDG�WKHUH�EHHQ�QR�ELQGLQJ�FRQVWUDLQW��LV�OHVV�WKDQ�RQH�WLFN���+HQFH��ZH�HPSOR\�WKH�SURSRUWLRQ�RI
VSUHDG�TXRWHV�WKDW�DUH�HTXDO�WR�WKH�SUH�GHFLPDO�WLFN�VL]H���������DV�RXU�HPSLULFDO�SUR[\�IRU�WKH�SUREDELOLW\
WKDW�WKH�WLFN�VL]H�ZDV�D�ELQGLQJ�FRQVWUDLQW�RQ�VSUHDG�ZLGWKV��7KLV�OHDGV�WR�WKH�IROORZLQJ�K\SRWKHVLV�

+\SRWKHVLV��� 'HFLPDO� SULFLQJ� OHDGV� WR� ODUJHU� GHFOLQHV� LQ� VSUHDGV� DQG� GHSWKV� IRU� VWRFNV� ZLWK� KLJKHUSURSRUWLRQV�RI�VSUHDG�TXRWHV�WKDW�DUH�HTXDO�WR�������EHIRUH�GHFLPDO�SULFLQJ�
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���� 3ULFH�FRPSHWLWLRQ�DQG�IURQW�UXQQLQJ
7KH�1<6(�XVHV�SULFH�DQG�WLPH�SULRULW\�UXOHV�WR�GHWHUPLQH�ZKLFK�RUGHUV�ZLOO�EH�ILOOHG�ILUVW��7KH

SULFH�SULRULW\� UXOH� UHTXLUHV� WKDW�RUGHUV�ZLWK� WKH�KLJKHVW�ELG�DQG� ORZHVW� DVN�SULFHV�PXVW�EH� ILOOHG�EHIRUH
WKRVH�ZLWK�LQIHULRU�SULFHV�� �7KH�WLPH�SULRULW\�UXOH�UHTXLUHV�WKDW��DPRQJ�SXEOLF�RUGHUV�� WKH�ILUVW�RUGHU�DW�D
JLYHQ�SULFH�PXVW�EH�ILOOHG�EHIRUH�RWKHU�RUGHUV�DUH�ILOOHG�� 7KH�WLPH�SULRULW\�UXOH�LV�PHDQLQJIXO�RQO\�LI�WKH
PLQLPXP�SULFH�YDULDWLRQ� LV�QRQWULYLDO�� �7KH�PLQLPXP�SULFH� LQFUHPHQW�GHWHUPLQHV� WKH�FRVW�RI�REWDLQLQJ
SUHFHGHQFH� WKURXJK�SULFH�SULRULW\�ZKHQ�D� WUDGHU�GRHV�QRW�KDYH� WLPH�SUHFHGHQFH�DW� D� JLYHQ�SULFH�� ,I� WKH
LQFUHPHQW� LV� YHU\� VPDOO�� WKH� FRVW� RI� REWDLQLQJ� SUHFHGHQFH� LV� QHJOLJLEOH� EHFDXVH� WUDGHUV� FDQ� REWDLQ
SUHFHGHQFH�VLPSO\�E\�EHWWHULQJ�WKH�H[LVWLQJ�TXRWHV�E\�LQVLJQLILFDQW�DPRXQWV���+HQFH��WKH�PLQLPXP�SULFH
YDULDWLRQ�GHWHUPLQHV�WKH�SUREDELOLW\��DQG�DOVR�SURILWDELOLW\��RI�VWHSSLQJ�LQ�IURQW�RI�H[LVWLQJ�RUGHUV�

'HFLPDO� SULFLQJ� JUHDWO\� UHGXFHV� WKH� FRVW� RI� VWHSSLQJ� LQ� IURQW� RI� H[LVWLQJ� RUGHUV�� DQG� WKXV
SURIHVVLRQDO� WUDGHUV�DQG�VSHFLDOLVWV�DUH�PRUH� OLNHO\� WR� HQJDJH� LQ� IURQW� UXQQLQJ�DW� WKH� H[SHQVH�RI�SXEOLF
WUDGHUV���,Q�WXUQ��SXEOLF�WUDGHUV�DUH�OLNHO\�WR�GHIHQG�WKHPVHOYHV�IURP�IURQW�UXQQHUV�E\�XVLQJ�IORRU�EURNHUV
WR�KLGH�WKHLU�RUGHUV��EUHDNLQJ�XS� WKHLU�RUGHUV��DQG�VZLWFKLQJ� IURP� OLPLW�RUGHU� VWUDWHJLHV� WR�PDUNHW�RUGHU
VWUDWHJLHV��+DUULV����������$V�D�UHVXOW��GHFLPDO�SULFLQJ�LV�OLNHO\�WR�OHDG�WR�ORZHU�GLVSOD\HG�GHSWKV�

7KH�HIIHFW�RI�WKH�UHGXFHG�FRVW�RI�IURQW�UXQQLQJ�RQ�VSUHDGV�LV�OHVV�REYLRXV�� �7KH�UHGXFHG�FRVW�RI
IURQW�UXQQLQJ�PD\�UHVXOW� LQ�ZLGHU�VSUHDGV�EHFDXVH�RI�DQ� LQFUHDVH� LQ� WKH�DGYHUVH�VHOHFWLRQ�ULVN� IDFHG�E\
OLPLW� RUGHU� WUDGHUV�� ,I� OLPLW� RUGHUV� DUH� GLVDGYDQWDJHG� IUHTXHQWO\� HQRXJK�� LQYHVWRUV� PD\� DOWHU� RUGHU
VXEPLVVLRQ�VWUDWHJLHV�DQG�UHGXFH�WKHLU�XVH�RI�OLPLW�RUGHUV��UHVXOWLQJ�LQ�ZLGHU�VSUHDGV�� �$OWHUQDWLYHO\�� WKH
VPDOOHU�WLFN�VL]H�PD\�QDUURZ�VSUHDGV�EHFDXVH�ERWK�SURIHVVLRQDO�WUDGHUV�DQG�VSHFLDOLVWV�DUH�PRUH�OLNHO\�WR
LPSURYH�H[LVWLQJ�TXRWHV��7UDGHUV�DUH�PRUH�DEOH�DQG�ZLOOLQJ�WR�LPSURYH�WKH�TXRWH�ZKHQ�LW�FRVWV�RQO\�RQH

� 2Q�WKH�1<6(��5XOH������UHTXLUHV�WKDW�WKH�WLPH�SULRULW\�UXOH�EH�VWULFWO\�HQIRUFHG�IRU�WKH�ILUVW�SXEOLF�ELG��RU�RIIHU��DWD JLYHQ�SULFH��7KH�1<6(�HQIRUFHV�SULFH�SULRULW\�DQG�XVHV�D�FRPELQDWLRQ�RI�RUGHU�VL]H�DQG�RUGHU�SODFHPHQW�WLPH�WRGHWHUPLQH�SULRULW\� IRU� OLPLW�RUGHUV� WKDW�DUH� WLHG�RQ�SULFH�� �3ULFH�DQG� WLPH�SULRULW\�UXOHV�DUH�QRW�HQIRUFHG��KRZHYHU�DFURVV�WKH�PDUNHWV�WKDW�WUDGH�1<6(�OLVWHG�VWRFNV���)RU�H[DPSOH��OLPLW�RUGHUV�OHIW�ZLWK�%RVWRQ��3DFLILF��RU�&LQFLQQDWL([FKDQJHV�GR�QRW�KDYH� WLPH�SULRULW\�RYHU� OLPLW�RUGHUV� OHIW�ZLWK� WKH�1<6(�� � ,Q� WKH�SUHVHQW� VWXG\��ZH�H[FOXGH�RII�1<6(�TXRWHV�DQG�WUDGHV�IURP�WKH�VWXG\�VDPSOH�



�

SHQQ\�LQVWHDG�RI������FHQWV�WR�GR�VR��6RPH�SXEOLF� OLPLW�RUGHU�WUDGHUV�PD\�DOVR�VWHS� LQ�IURQW�RI�H[LVWLQJ
OLPLW�RUGHUV��FDXVLQJ�JUHDWHU�SULFH�FRPSHWLWLRQ�DPRQJ�SXEOLF�WUDGHUV���+HQFH��WKH�QHW�HIIHFW�RI�WKH�UHGXFHG
FRVW�RI�IURQW�UXQQLQJ�RQ�VSUHDGV�LV�OLNHO\�WR�EH�GHWHUPLQHG�E\�WKH�UHODWLYH�VWUHQJWKV�RI�WKHVH�IRUFHV�

%DFLGRUH�HW�DO���������ILQG�D�VLJQLILFDQW�GHFUHDVH�LQ�WKH�GLVWDQFH�EHWZHHQ� OLPLW�RUGHU�SULFHV�DQG
WKH�FRQWHPSRUDQHRXV�VSUHDG�PLGSRLQW�DIWHU�GHFLPDOL]DWLRQ�DQG�FRQFOXGH�WKDW�OLPLW�RUGHU�WUDGHUV�DUH�PRUH
DJJUHVVLYH�XQGHU�SHQQ\�SULFLQJ���,Q�D�VLPLODU�YHLQ��-HQQLQJV��������ILQGV�WKDW�WKH�SURSRUWLRQ�RI�RQH�WLFN
TXRWH�XSGDWHV�WKDW�LPSURYHG�ERWK�VLGHV�RI�WKH�1DWLRQDO�%HVW�%LG�RU�2IIHU�LQFUHDVHG�IURP����RI�WKH�TXRWH
XSGDWHV�EHIRUH�GHFLPDOL]DWLRQ�WR����DIWHU�GHFLPDOL]DWLRQ��LQGLFDWLQJ�WKH�LQFUHDVHG�FRPSHWLWLYHQHVV�RI�WKH
TXRWLQJ�HQYLURQPHQW�� +HQFH��LW�DSSHDUV�WKDW�WUDGHUV�XVH�WKH�LQFUHDVHG�IOH[LELOLW\�RI�GHFLPDOV�WR�FRPSHWH
PRUH� LQWHQVHO\� RQ� SULFH��7KHVH� FRQVLGHUDWLRQV� VXJJHVW� WKDW� GHFLPDO� SULFLQJ� LV� OLNHO\� WR� UHGXFH� VSUHDGV
HYHQ�ZKHQ�WKH�SUH�GHFLPDOL]DWLRQ� WLFN�VL]H�ZDV�QRW�D�ELQGLQJ�FRQVWUDLQW�RQ�VSUHDG�ZLGWKV� �L�H��� VSUHDGV
ZHUH�ODUJHU�WKDQ��������

3URIHVVLRQDO� WUDGHUV� DUH�PRUH� OLNHO\� WR� HQJDJH� LQ� IURQW� UXQQLQJ� ZKHQ� WKHUH� LV� OHVV� XQFHUWDLQW\
DERXW�DVVHW�YDOXH�EHFDXVH�WKH�SURILWDELOLW\�RI�IURQW�UXQQLQJ�GHSHQGV�RQ�WKH�DFFXUDF\�RI�WKHLU�SUHGLFWLRQ�RI
IXWXUH�SULFH�PRYHPHQWV��6LPLODUO\��SXEOLF�OLPLW�RUGHU�WUDGHUV�DUH�PRUH�OLNHO\�WR�LPSURYH�H[LVWLQJ�TXRWHV
ZKHQ� DVVHW� YDOXH� XQFHUWDLQW\� LV� ORZHU�� +DUULV� ������� DQG� *URVVPDQ�� 0LOOHU�� &RQH�� )LVFKHO�� DQG� 5RVV
�������VKRZ�WKDW�FRDUVHU�SULFH�JULGV�DUH�XVHG�PRUH�IUHTXHQWO\�ZKHQ�XQGHUO\LQJ�DVVHW�YDOXHV�DUH�XQFHUWDLQ�
$V�D�UHVXOW��WKH�H[WHQW�RI�IURQW�UXQQLQJ�DQG�SULFH�FRPSHWLWLRQ�XQGHU�GHFLPDO�SULFLQJ�LV�OLNHO\�WR�EH�KLJKHU
�ORZHU��IRU�VWRFNV�WKDW�H[KLELWHG�ILQHU��FRDUVHU��SULFH�JULGV�EHIRUH�GHFLPDOL]DWLRQ��+HQFH��ILQHU�SULFH�JULGV
WKDW�UHVXOWHG�IURP�GHFLPDO�SULFLQJ�DUH�OLNHO\�WR�KDYH�JUHDWHU�IURQW�UXQQLQJ�DQG�SULFH�FRPSHWLWLRQ�HIIHFWV
RQ VWRFNV� WKDW� H[KLELWHG� ORZHU� TXRWH� FOXVWHULQJ� DURXQG� HYHQ�VL[WHHQWKV� EHIRUH� GHFLPDOL]DWLRQ�� 7KHVH
FRQVLGHUDWLRQV�OHDG�WR�RXU�QH[W�K\SRWKHVLV�

� &RQVLVWHQW�ZLWK�+DUULV¶� ������������� FRQMHFWXUH�� -HQQLQJV� ������� DOVR� ILQGV� WKDW� WKH�SULPDU\� VRXUFH� RI� RQH�WLFNTXRWH� LPSURYHPHQWV� FKDQJHG� IURP� DJHQF\� RUGHUV� WR� SULQFLSDO� RUGHUV� LQ� WKH� PRQWKV� IROORZLQJ� GHFLPDO� SULFLQJ�LQGLFDWLQJ�WKDW�WKH�VPDOOHU�WLFN�VL]H�SOD\V�LQWR�WKH�KDQGV�RI�SURIHVVLRQDO�WUDGHUV�



�

+\SRWKHVLV��� 'HFLPDO� SULFLQJ� OHDGV� WR� ODUJHU� GHFOLQHV� LQ� VSUHDGV� DQG� GHSWKV� IRU� VWRFNV� ZLWK� KLJKHUSURSRUWLRQV�RI�RGG�VL[WHHQWK�TXRWHV�EHIRUH�GHFLPDO�SULFLQJ�

���� 4XRWH�URXQGLQJ
%LG�DVN�VSUHDGV�LQ�PDUNHWV�ZLWK�VPDOO� WLFN�VL]HV�ZRXOG�EH�QDUURZHU�WKDQ� WKRVH�LQ�PDUNHWV�ZLWK

ODUJH�WLFN�VL]HV��HYHQ�ZKHQ�WKH�HTXLOLEULXP�VSUHDG�LV�JUHDWHU�WKDQ�WKH�PLQLPXP�SULFH�YDULDWLRQ��LI�OLTXLGLW\
SURYLGHUV�WHQG�WR�URXQG�XS�WKHLU�TXRWHV��)RU�H[DPSOH��VXSSRVH�WKDW�WKH�HTXLOLEULXP�VSUHDG�LV�WHQ�FHQWV��,I
WKH�WLFN�VL]H�ZHUH�������DQG�WKH�VSUHDG�ZHUH�URXQGHG�XS�WR�WKH�QH[W�DYDLODEOH�OHYHO��WKH�REVHUYHG�VSUHDG
ZRXOG�EH�������������FHQWV���+RZHYHU��WKH�REVHUYHG�VSUHDG�ZRXOG�EH�WHQ�FHQWV�LI�WKH�WLFN�VL]H�ZHUH�RQO\
RQH SHQQ\��+HQFH��ZH�H[SHFW�ELG�DVN�VSUHDGV�WR�GHFOLQH�DIWHU�GHFLPDO�SULFLQJ�HYHQ�ZKHQ�WKH�WLFN�VL]H�ZDV
QRW D�ELQGLQJ�FRQVWUDLQW�RQ�VSUHDG�ZLGWKV�EHIRUH�GHFLPDOL]DWLRQ���%HFDXVH�TXRWH�URXQGLQJ�LV�HTXDOO\�OLNHO\
WR� RFFXU� DFURVV� VWRFNV� ZLWK� GLIIHUHQW� DWWULEXWHV�� ZH� H[SHFW� WR� REVHUYH� D� GHFOLQH� LQ� WKH� VSUHDG� WKDW� LV
LQGHSHQGHQW�RI�VWRFN�DWWULEXWHV��VXFK�DV� WKH�SURSRUWLRQ�RI�VSUHDG�TXRWHV� WKDW�DUH�HTXDO�WR�������DQG�WKH
SURSRUWLRQ�RI�RGG�VL[WHHQWK�TXRWHV��

���� &KDQJHV�LQ�VWRFN�DWWULEXWHV�DQG�WKHLU�LPSDFW�RQ�WKH�VSUHDG�DQG�GHSWK
7R�WKH�H[WHQW�WKDW�GHFLPDO�SULFLQJ�DFFRPSDQLHG�FKDQJHV�LQ�VWRFN�DWWULEXWHV�ZKLFK�KDYH�DQ�HIIHFW

RQ WKH�VSUHDG�DQG�GHSWK��WKH�REVHUYHG�FKDQJHV�LQ�WKH�VSUHDG�DQG�GHSWK�PD\�EH�DWWULEXWHG��DW�OHDVW�LQ�SDUW�
WR�WKH�FKDQJHV�LQ�VWRFN�DWWULEXWHV��3ULRU�VWXGLHV�VXJJHVW�WKDW�D�GHFUHDVH�LQ�WLFN�VL]H�JHQHUDOO\�UHVXOWV�LQ�D
JUHDWHU�QXPEHU�RI�WUDGHV��VPDOOHU� WUDGH�VL]HV��DQG� ORZHU� UHWXUQ�YRODWLOLW\�� �)RU�H[DPSOH��1<6(������E�
UHSRUWV�D� VLJQLILFDQW� LQFUHDVH� LQ� WKH�QXPEHU�RI� WUDGHV� DQG�D�GHFUHDVH� LQ� WUDGH� VL]H� DIWHU�GHFLPDOL]DWLRQ�
7KH�VWXG\�DOVR�ILQGV�WKDW�WKH�GHJUHH�RI�SULFH�FKDQJH�DVVRFLDWHG�ZLWK�H[HFXWLQJ�D�JLYHQ�QXPEHU�RI�VKDUHV�LV
FRQVLGHUDEO\� ORZHU� DIWHU� GHFLPDOL]DWLRQ�� %HVVHPELQGHU� �����E�� VKRZV� WKDW� LQWUDGD\� UHWXUQ� YRODWLOLW\
GHFOLQHG�DIWHU�GHFLPDOL]DWLRQ��+H�ILQGV�WKDW�WKH�PHGLDQ�UHWXUQ�YRODWLOLW\�GHFOLQHG�IURP�������LQ�WKH�SUH�
GHFLPDOL]DWLRQ�VDPSOH�WR�������LQ�WKH�SRVW�GHFLPDOL]DWLRQ�VDPSOH�XVLQJ�D�VDPSOH�RI�1<6(�VWRFNV�
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2XU�VWXG\�GHVLJQ�LQYROYHV�D�³EHIRUH�DQG�DIWHU´�FRPSDULVRQ�DQG�XVHV�GDWD�GXULQJ�WZR�WLPH�SHULRGV�
�� WUDGLQJ�GD\V�LPPHGLDWHO\�EHIRUH�DQG�DIWHU�WKH�LPSOHPHQWDWLRQ�RI�GHFLPDO�SULFLQJ���7R�WKH�H[WHQW�WKDW
WKHUH�DUH�DQ\�FKDQJHV�LQ�VWRFN�DWWULEXWHV�EHWZHHQ�WKHVH�WZR�WLPH�SHULRGV��WKH\�DUH�OLNHO\�WR�KDYH�DQ�HIIHFW
RQ WKH� VSUHDG� DQG� GHSWK�� )RU� H[DPSOH�� WKH� VSUHDG� DV� D� SHUFHQWDJH� RI� VKDUH� SULFH� ZLOO� EH� DIIHFWHG� E\
FKDQJHV� LQ� VKDUH� SULFH� DV� ZHOO� DV� FKDQJHV� LQ� WKH� GROODU� VSUHDG�� ,Q� DGGLWLRQ�� WKHUH� PD\� EH� VRPH
H[RJHQRXVO\�GHWHUPLQHG�VKLIWV�LQ�PDUNHW�YRODWLOLW\�EHWZHHQ�WKH�WZR�SHULRGV�

,Q�RXU�VWXG\��ZH�LQFOXGH�WKH�FKDQJHV�LQ�ILYH�VWRFN�DWWULEXWHV��L�H���VKDUH�SULFH��QXPEHU�RI�WUDGHV�
WUDGH�VL]H��UHWXUQ�YRODWLOLW\��DQG�PDUNHW�FDSLWDOL]DWLRQ��LQ�WKH�UHJUHVVLRQ�PRGHO�WR�GHWHUPLQH�KRZ�PXFK�RI
WKH�REVHUYHG�FKDQJHV�LQ�WKH�VSUHDG�DQG�GHSWK�FDQ�EH�DWWULEXWHG�WR�FKDQJHV�LQ�WKHVH�VWRFN�DWWULEXWHV�

�� 'DWD�VRXUFH��YDULDEOH�PHDVXUHPHQW��DQG�GHVFULSWLYH�VWDWLVWLFV
:H�REWDLQ�GDWD�XVHG�LQ�WKLV�VWXG\�IURP�WKH�1<6(¶V�7UDGH�DQG�4XRWH��7$4��GDWDEDVH���2XU�LQLWLDO

VDPSOH�FRQVLVWV�RI�������1<6(�WUDGHG�FRPPRQ�VWRFNV�DYDLODEOH�LQ�WKH�7$4�GDWDEDVH���)URP�WKH�LQLWLDO
VDPSOH��ZH�RPLW����VWRFNV�WKDW�KDYH�D�PLQLPXP�SULFH�YDULDWLRQ�VPDOOHU�WKDQ�������EHIRUH�GHFLPDOL]DWLRQ�
,Q� DGGLWLRQ�� ZH� GURS� VHYHQ� VWRFNV� WKDW� GR� QRW� KDYH� VXIILFLHQW� GDWD� GXULQJ� HLWKHU� WKH� SUH�� RU� SRVW�
GHFLPDOL]DWLRQ�SHULRG��7KLV�OHDYHV�XV�ZLWK�WKH�ILQDO�VWXG\�VDPSOH�RI�������VWRFNV±VHYHQ�VWRFNV�IURP�WKH
ILUVW�SLORW��$XJXVW���������������VWRFNV�IURP�WKH�VHFRQG�SLORW��6HSWHPEHU���������������VWRFNV�IURP�WKH
WKLUG� SLORW� �'HFHPEHU� ��� ������� DQG� ������ VWRFNV� IURP� WKH� IXOO� LPSOHPHQWDWLRQ� �-DQXDU\� ���� ������ RI
GHFLPDO�SULFLQJ�

7R�H[DPLQH� WKH�HIIHFWV�RI�GHFLPDOL]DWLRQ�RQ�WKH�VSUHDG�DQG�GHSWK��ZH�XVH�WUDGH�DQG�TXRWH�GDWD
GXULQJ����WUDGLQJ�GD\V�LPPHGLDWHO\�EHIRUH�DQG�DIWHU�WKH�GDWH�RQ�ZKLFK�HDFK�LPSOHPHQWDWLRQ�JURXS�ZDV
VXEMHFW�WR�GHFLPDO�SULFLQJ�� �:H�RPLW� WKH�IROORZLQJ� WR�PLQLPL]H�GDWD�HUURUV������TXRWHV�LI�HLWKHU� WKH�DVN
SULFH�RU�WKH�ELG�SULFH�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�SULFH�LV�JUHDWHU�WKDQ�RU�HTXDO�WR�WKH�DVN�SULFH������TXRWHV�LI�WKH
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ELG�DVN�VSUHDG�LV�JUHDWHU�WKDQ���������EHIRUH�WKH�RSHQ�DQG�DIWHU�WKH�FORVH�WUDGHV�DQG�TXRWHV������WUDGHV�LI
WKH�SULFH�RU�YROXPH�LV�OHVV�WKDQ�RU�HTXDO�WR�]HUR��DQG�����RXW�RI�VHTXHQFH�WUDGHV�DQG�TXRWHV�

7DEOH� �� VKRZV� VHOHFW� DWWULEXWHV� RI� RXU� VWXG\� VDPSOH� RI� ������ VWRFNV� GXULQJ� WKH� SUH�� DQG� SRVW�
GHFLPDOL]DWLRQ�VWXG\�SHULRGV�IRU�HDFK�SLORW�DV�ZHOO�DV�WKH�IXOO�LPSOHPHQWDWLRQ���:H�PHDVXUH�VKDUH�SULFH�E\
WKH�DYHUDJH�GDLO\�FORVLQJ�TXRWH�PLGSRLQW�DQG�UHWXUQ�YRODWLOLW\�E\�WKH�VWDQGDUG�GHYLDWLRQ�RI�GDLO\�UHWXUQV
FDOFXODWHG�IURP�WKH�GDLO\�FORVLQJ�TXRWH�PLGSRLQWV��7KH�WDEOH�DOVR�UHSRUWV�WKH�UHVXOWV�RI�SDLUHG�FRPSDULVRQ
W�WHVWV�RQ�WKH�PHDQ�DEVROXWH�DQG�PHDQ�UHODWLYH�GLIIHUHQFHV�LQ�VWRFN�DWWULEXWHV�EHWZHHQ�WKH�SUH��DQG�SRVW�
GHFLPDOL]DWLRQ�VWXG\�SHULRGV���7KH�PHDQ�DEVROXWH�GLIIHUHQFH�LV�WKH�PHDQ�GLIIHUHQFH�LQ�WKH�VWRFN�DWWULEXWH
EHWZHHQ� WKH� SUH�� DQG� SRVW�GHFLPDOL]DWLRQ� VWXG\� SHULRGV�� 7KH� PHDQ� UHODWLYH� GLIIHUHQFH� LV� WKH� FURVV�
VHFWLRQDO�PHDQ�RI�WKH�UDWLR�RI�WKH�DEVROXWH�GLIIHUHQFH�WR�WKH�SUH�GHFLPDOL]DWLRQ�YDOXH�RI�WKH�VWRFN�DWWULEXWH�

&RQVLVWHQW� ZLWK� WKH� UHVXOWV� UHSRUWHG� LQ� SULRU� VWXGLHV� >H�J��� 1<6(� �����E�� DQG� %HVVHPELQGHU
�����E�@��ZH�ILQG�WKDW�GHFLPDO�SULFLQJ�OHG�WR�DQ�LQFUHDVH�LQ�WKH�QXPEHU�RI�WUDGHV�IRU�DOO�WKUHH�SLORWV�DQG
WKH�IXOO�LPSOHPHQWDWLRQ�JURXS��:H�ILQG�PL[HG�UHVXOWV��KRZHYHU��IRU�RWKHU�VWRFN�DWWULEXWHV��'HFLPDO�SULFLQJ
OHG� WR� D� VLJQLILFDQW� GHFUHDVH� LQ� UHWXUQ� YRODWLOLW\� IRU� WKH� IXOO� LPSOHPHQWDWLRQ� JURXS�� ,Q� FRQWUDVW�� UHWXUQ
YRODWLOLW\�LV�KLJKHU�DIWHU�GHFLPDOL]DWLRQ�IRU�WKH�VHFRQG�DQG�WKLUG�SLORWV�DQG�UHPDLQV�WKH�VDPH�IRU�WKH�ILUVW
SLORW��6LPLODUO\��WUDGH�VL]H�LV�VPDOOHU�DIWHU�GHFLPDO�SULFLQJ�IRU�WKH�IXOO�LPSOHPHQWDWLRQ�JURXS�EXW�ODUJHU�IRU
WKH� ILUVW� SLORW�� :H� REVHUYH� VLJQLILFDQW� LQFUHDVHV� LQ� ERWK� VKDUH� SULFH� DQG� PDUNHW� FDSLWDOL]DWLRQ� DIWHU
GHFLPDOL]DWLRQ�IRU�WKH�IXOO�LPSOHPHQWDWLRQ�JURXS��2Q�WKH�ZKROH��WKHVH�UHVXOWV�LQGLFDWH�WKDW�DW�OHDVW�VRPH
SDUW� RI� WKH� REVHUYHG� FKDQJHV� LQ� WKH� VSUHDG� DQG� GHSWK� DIWHU� GHFLPDO� SULFLQJ�PD\� EH� GXH� WR� FRQFXUUHQW
FKDQJHV�LQ�VWRFN�DWWULEXWHV�

���� ([HFXWLRQ�FRVWV
:H�HPSOR\� IRXU�PHDVXUHV�RI� H[HFXWLRQ� FRVW� LQ� WKLV� VWXG\�� WKH� TXRWHG� VSUHDG� LQ� GROODUV� >�$L�W� ±

%L�W�@�� WKH�TXRWHG� VSUHDG�DV� D� SURSRUWLRQ� RI� VKDUH� SULFH� >�$L�W� ±�%L�W��0L�W@�� WKH� HIIHFWLYH� VSUHDG� LQ� GROODUV
>�Â'L�WÂ�3L�W�±�0L�W�@��DQG�WKH�HIIHFWLYH�VSUHDG�DV�D�SURSRUWLRQ�RI�VKDUH�SULFH�>�Â'L�WÂ�3L�W�±�0L�W��0L�W@��ZKHUH�$L�W



��

LV� WKH�TXRWHG�DVN�SULFH�IRU�VWRFN� L�DW� WLPH� W��%L�W� LV� WKH�TXRWHG�ELG�SULFH�IRU�VWRFN� L�DW� WLPH�W�� �0L�W� LV� WKH
PLGSRLQW�RI�$L�W�DQG�%L�W� 3L�W�LV�WKH�WUDQVDFWLRQ�SULFH�IRU�VWRFN�L�DW�WLPH�W��DQG�'L�W�LV�D�ELQDU\�YDULDEOH�ZKLFK
HTXDOV����IRU�EX\HU�LQLWLDWHG�WUDGHV�DQG�±��IRU�VHOOHU�LQLWLDWHG�WUDGHV��%HVVHPELQGHU������D��VXJJHVWV�WKDW
PDNLQJ�QR�DOORZDQFH�IRU�WUDGH�UHSRUWLQJ�ODJV�LV�RSWLPDO�ZKHQ�DVVHVVLQJ�ZKHWKHU�WUDGHV�DUH�EX\HU�RU�VHOOHU
LQLWLDWHG�� EXW� FRPSDULQJ� WUDGH� SULFHV�ZLWK� HDUOLHU� TXRWDWLRQV� LV� RSWLPDO�ZKHQ� DVVHVVLQJ� WUDGH� H[HFXWLRQ
FRVWV��,Q�WKLV�VWXG\��ZH�HVWLPDWH�'L�W�XVLQJ�WKH�DOJRULWKP�VXJJHVWHG�E\�/HH�DQG�5HDG\��������DQG�PRGLILHG
E\ %HVVHPELQGHU������D���7KH�HIIHFWLYH�VSUHDG�PHDVXUHV�WKH�DFWXDO�FRVW�SDLG�E\�WKH�WUDGHU���:H�PHDVXUH
WKH�TXRWHG�GHSWK�LQ�ERWK�GROODUV�DQG�URXQG�ORWV��

)RU�HDFK�VWRFN��ZH�ILUVW�FDOFXODWH�WKH�WLPH�ZHLJKWHG�TXRWHG�VSUHDG��WKH�WUDGH�ZHLJKWHG�HIIHFWLYH
VSUHDG�� DQG� WKH� WLPH�ZHLJKWHG� TXRWHG� GHSWK� GXULQJ� WKH� SUH�� DQG� SRVW�GHFLPDOL]DWLRQ� VWXG\� SHULRGV�
UHVSHFWLYHO\��:H� WKHQ� FDOFXODWH� WKH� FURVV�VHFWLRQDO� PHDQV� RI� WKHVH� YDULDEOHV� GXULQJ� HDFK� SHULRG�� 7KH
UHVXOWV� �VHH� 7DEOH� ��� VKRZ� WKDW� GHFLPDO� SULFLQJ� OHG� WR� D� VLJQLILFDQW� GHFUHDVH� LQ� ERWK� WKH� TXRWHG� DQG
HIIHFWLYH�VSUHDGV�DFURVV�DOO�IRXU�LPSOHPHQWDWLRQ�JURXSV���)RU�H[DPSOH��WKH�TXRWHG�GROODU�VSUHDG�GHFOLQHG
E\�����WR�����FHQWV�DIWHU�GHFLPDOL]DWLRQ�DFURVV�GLIIHUHQW�JURXSV���7KHVH�DUH�HTXLYDOHQW�WR�D�GHFOLQH�RI�DERXW
���� WR� ���� LQ� UHODWLYH� WHUPV�� 6LPLODUO\�� WKH� HIIHFWLYH� GROODU� VSUHDG� GHFOLQHG� E\� ���� WR� �� FHQWV� DFURVV
GLIIHUHQW�JURXSV��ZKLFK�DUH�HTXLYDOHQW� WR�����WR�����GHFOLQHV� LQ� UHODWLYH� WHUPV��7KH� UHVXOWV� VKRZ� WKDW
GHFLPDO�SULFLQJ�OHG�WR�����WR�����GHFOLQHV�LQ�WKH�TXRWHG�GHSWK��H[FHSW�IRU�WKH�ILUVW�SLORW��2YHUDOO��WKHVH
UHVXOWV� DUH� TXDOLWDWLYHO\� LGHQWLFDO� WR� WKRVH� UHSRUWHG� LQ� &KDNUDYDUW\�� +DUULV�� DQG�:RRG� �����D�� ����E��
%DFLGRUH�HW�DO����������1<6(������D������E���1DVGDT������E���DQG�%HVVHPELQGHU������E��

���� %LQGLQJ�FRQVWUDLQW�RQ�VSUHDG�ZLGWKV
:H�PHDVXUH� WKH�SUREDELOLW\� WKDW� WKH�PLQLPXP�SULFH�YDULDWLRQ� LV�D�ELQGLQJ�FRQVWUDLQW�RQ� VSUHDG

ZLGWKV� E\� WKH� SURSRUWLRQ� RI� TXRWHG� VSUHDGV� WKDW� DUH� HTXDO� WR� ������ �340,1B46� KHUHDIWHU�� EHIRUH
GHFLPDOL]DWLRQ�� 7R� DVVHVV� WKH� VHQVLWLYLW\� RI� RXU� UHVXOWV� WR� GLIIHUHQW� PHDVXUHPHQW� PHWKRGV�� ZH� DOVR

� 7KH�VKDUH�GHSWK�LV�PHDVXUHG�E\�WKH�VXP�RI�ELG�DQG�DVN�VL]HV��7KH�GROODU�GHSWK�LV�WKH�SURGXFW�RI�WKH�VKDUH�GHSWK�DQG
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FDOFXODWH�WKH�SURSRUWLRQ�RI�WUDGLQJ�WLPH�GXULQJ�ZKLFK�WKH�TXRWHG�VSUHDG�LV�HTXDO�WR��������370,1B46��
,Q�DGGLWLRQ��ZH�FDOFXODWH�WKH�SURSRUWLRQ�RI�HIIHFWLYH�VSUHDGV�WKDW�DUH�HTXDO�WR�RQH�WLFN��340,1B(6���%RWK
340,1B46�DQG�370,1B46�PHDVXUH� WKH�SUREDELOLW\� WKDW� OLTXLGLW\�SURYLGHUV� FRXOG�QRW�KDYH�QDUURZHG
H[LVWLQJ�TXRWHV�GXH�WR�WKH�ELQGLQJ�FRQVWUDLQW�

3DQHO� $� RI� 7DEOH� �� VKRZV� WKDW� WKH� PHDQ� �PHGLDQ�� YDOXHV� RI� 340,1B46�� 370,1B46�� DQG
340,1B(6�DUH���������������������������DQG��������������UHVSHFWLYHO\��ZLWK�VWDQGDUG�GHYLDWLRQV�RI������
����� DQG�������0RUH� WKDQ�����RI� RXU� VDPSOH� VWRFNV� KDYH�340,1B46��370,1B46�� DQG�340,1B(6
YDOXHV� WKDW�DUH�JUHDWHU�WKDQ������)LJXUH���VKRZV�WKH�SURSRUWLRQ�RI�RXU�VDPSOH�RI�VWRFNV� WKDW�EHORQJ� WR
HDFK�GHFLOH�RI�340,1B46��370,1B46��DQG�340,1B(6��UHVSHFWLYHO\��)LJXUH��$�VKRZV�WKDW�DERXW����
RI RXU�VWXG\�VDPSOH�KDYH�����340,1B46���������DQG�DERXW�����RI�WKH�VDPSOH�KDYH������� 340,1B46
� ������DQG�VR�RQ��)LJXUH��%�VKRZV�VLPLODU�UHVXOWV�IRU�WKH�GLVWULEXWLRQ�RI�VWRFNV�E\�370,1B46��2YHUDOO�
WKHVH� UHVXOWV� LQGLFDWH� WKDW� WKH�PLQLPXP� SULFH� YDULDWLRQ� LV� D� VLJQLILFDQW� ELQGLQJ� FRQVWUDLQW� RQ� OLTXLGLW\
SURYLGHUV¶�TXRWH�GHFLVLRQV�IRU�VRPH�VWRFNV�

)LJXUH���VKRZV�ZLGH�YDULDWLRQ�LQ�340,1B46��370,1B46��DQG�340,1B(6�DFURVV�VWRFNV��:H
H[SHFW� WKH�SUREDELOLW\� WKDW� WKH�PLQLPXP�SULFH� YDULDWLRQ� LV� D�ELQGLQJ� FRQVWUDLQW� RQ� VSUHDG�ZLGWKV� WR� EH
QHJDWLYHO\� UHODWHG� WR� WKH� HTXLOLEULXP�VSUHDG±WKH� VSUHDG� WKDW� OLTXLGLW\�SURYLGHUV�ZRXOG�KDYH�TXRWHG� KDG
WKHUH�EHHQ�QR�ELQGLQJ�FRQVWUDLQW��L�H���ZKHQ�WKH�PLQLPXP�SULFH�YDULDWLRQ�LV�LQILQLWHVLPDOO\�VPDOO���7R�WKH
H[WHQW�WKDW�WKH�HTXLOLEULXP�VSUHDG�LV�D�IXQFWLRQ�RI�VWRFN�DWWULEXWHV��ZH�H[SHFW�340,1B46��370,1B46�
DQG�340,1B(6�WR�EH�UHODWHG�WR�WKH�VWRFN�DWWULEXWHV���,Q�SDUWLFXODU��EHFDXVH�KLJK�YROXPH��ORZ�ULVN��RU�ORZ�
SULFH� VWRFNV� DUH� OLNHO\� WR� KDYH� VPDOOHU� HTXLOLEULXP� VSUHDGV�� ZH� H[SHFW� 340,1B46�� 370,1B46�� DQG
340,1B(6�WR�EH�SRVLWLYHO\�UHODWHG�WR�WKH�QXPEHU�RI�WUDGHV�DQG�WUDGH�VL]H��DQG�QHJDWLYHO\�WR�VKDUH�SULFH
DQG�UHWXUQ�YRODWLOLW\�

WKH�TXRWH�PLGSRLQW�
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,QGHHG��ZKHQ�ZH� UHJUHVV� 340,1B46�� 370,1B46�� DQG� 340,1B(6� DJDLQVW� D� FRPPRQ� VHW� RI
H[SODQDWRU\� YDULDEOHV� �L�H��� ORJ� RI� VKDUH� SULFH�� QXPEHU� RI� WUDGHV�� WUDGH� VL]H�� UHWXUQ� YRODWLOLW\�� PDUNHW
FDSLWDOL]DWLRQ�� DQG� WKUHH� GXPP\� YDULDEOHV� IRU� WKH� GHFLPDO� SULFLQJ� SLORWV��� ZH� ILQG� WKDW� WKH� UHVXOWV� DUH
FRQVLVWHQW�ZLWK�RXU�H[SHFWDWLRQ��VHH�7DEOH������:H�DOVR�ILQG�WKDW�WKHVH�H[SODQDWRU\�YDULDEOHV�DFFRXQW�IRU
PRUH�WKDQ�����RI�WKH�FURVV�VHFWLRQDO�YDULDWLRQ�LQ�340,1B46��370,1B46��DQG�340,1B(6�

�� (PSLULFDO�ILQGLQJV
,Q�WKH�SUHYLRXV�VHFWLRQ��ZH�VKRZ�WKDW�GHFLPDO�SULFLQJ�OHG�WR�VLJQLILFDQW�UHGXFWLRQV�LQ�WKH�VSUHDG

DQG�GHSWK��:H�DOVR�ILQG�HYLGHQFH�WKDW�WKH�PLQLPXP�SULFH�YDULDWLRQ�ZDV�D�ELQGLQJ�FRQVWUDLQW�RQ�VSUHDGV
EHIRUH�GHFLPDO�SULFLQJ�� ,Q� DGGLWLRQ��ZH� ILQG�VLJQLILFDQW�GLIIHUHQFHV� LQ� VWRFN�DWWULEXWHV�EHWZHHQ� WKH�SUH�
DQG�SRVW�GHFLPDOL]DWLRQ�VWXG\�SHULRGV���,Q�WKLV�VHFWLRQ��ZH�ILUVW�H[DPLQH�KRZ�WKH�REVHUYHG�FKDQJHV�LQ�WKH
VSUHDG�DQG�GHSWK�DUH�UHODWHG�WR�WKH�SURSRUWLRQ�RI�RQH�WLFN�VSUHDGV��WKH�SURSRUWLRQ�RI�RGG�VL[WHHQWK�TXRWHV�
DQG�WKH�FKDQJHV�LQ�VWRFN�DWWULEXWHV���:H�WKHQ�VKRZ�KRZ�PXFK�RI�WKH�REVHUYHG�FKDQJHV�LQ�WKH�VSUHDG�DQG
GHSWK�FDQ�EH�DWWULEXWHG�WR�WKHVH�WKUHH�IDFWRUV�

���� 6SUHDG�DQG�GHSWK�FKDQJHV�DV�D�IXQFWLRQ�RI�WKH�ELQGLQJ�SUREDELOLW\�DQG�TXRWH�FOXVWHULQJ
7R� DVVHVV� KRZ� WKH� UHOD[DWLRQ� RI� WKH� ELQGLQJ� FRQVWUDLQW� DIIHFWHG� WKH� VSUHDG� DQG� GHSWK�� ZH� ILUVW

FOXVWHU�RXU�VWXG\�VDPSOH�RI�������VWRFNV�LQWR�WHQ�SRUWIROLRV��HDFK�ZLWK�DQ�DSSUR[LPDWHO\�HTXDO�QXPEHU�RI
VWRFNV��DFFRUGLQJ�WR�WKH�SURSRUWLRQ�RI�RQH�WLFN�TXRWHG�VSUHDGV�EHIRUH�GHFLPDOL]DWLRQ��340,1B46��� :H
WKHQ�FDOFXODWH�WKH�SHUFHQWDJH�FKDQJHV�LQ�WKH�TXRWHG�VSUHDG�DQG�GHSWK�ZLWKLQ�HDFK�SRUWIROLR��6LPLODUO\��ZH
FOXVWHU� RXU� VDPSOH� LQWR� WHQ� SRUWIROLRV� DFFRUGLQJ� WR� WKH� SURSRUWLRQ� RI� RQH�WLFN� HIIHFWLYH� VSUHDGV
�340,1B(6��DQG�FDOFXODWH�WKH�SHUFHQWDJH�FKDQJHV�LQ�WKH�HIIHFWLYH�VSUHDG�ZLWKLQ�HDFK�SRUWIROLR�

:H�VKRZ� WKH�UHVXOWV� LQ�3DQHO�$�RI�7DEOH���DQG�)LJXUH����1RWLFH� WKDW� WKHUH� LV� D� VWURQJ�SRVLWLYH
FRUUHODWLRQ�EHWZHHQ�WKH�REVHUYHG�UHGXFWLRQ�LQ�WKH�VSUHDG�DQG�GHSWK�DQG�340,1B46���)RU�H[DPSOH��VWRFNV
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WKDW� EHORQJ� WR� GHFLOH� �� H[SHULHQFHG� RQ� DYHUDJH� D� ������ ��������� GHFOLQH� LQ� WKH� TXRWHG� GROODU
�SURSRUWLRQDO�� VSUHDG� ZKHUHDV� WKH� FRUUHVSRQGLQJ� ILJXUH� IRU� VWRFNV� WKDW� EHORQJ� WR� GHFLOH� ��� LV� ������
���������� 6LPLODUO\�� VWRFNV� WKDW� EHORQJ� WR� GHFLOH� �� H[SHULHQFHG� D� ������� ��������� GHFOLQH� LQ� WKH
HIIHFWLYH�GROODU��SURSRUWLRQDO��VSUHDG�ZKHUHDV�WKH�FRUUHVSRQGLQJ�ILJXUH�IRU�VWRFNV�WKDW�EHORQJ�WR�GHFLOH���
LV� ������� ���������� � )RU� WKH� TXRWHG� GHSWK� LQ� GROODUV� �URXQG� ORWV���ZH� ILQG� D� ������ �������� LQFUHDVH
�GHFOLQH��IRU�GHFLOH���DQG�D�����������������GHFOLQH�IRU�GHFLOH�����7KH�PDJQLWXGHV�RI�VSUHDG�DQG�GHSWK
UHGXFWLRQV�LQFUHDVH�DOPRVW�OLQHDUO\�DFURVV�SRUWIROLRV��VHH�)LJXUH������2YHUDOO��WKHVH�UHVXOWV�DUH�FRQVLVWHQW
ZLWK�K\SRWKHVLV���

(DUOLHU�ZH�VKRZHG��VHH�6HFWLRQ������WKDW�ERWK�340,1B46�DQG�340,1B(6�DUH�SRVLWLYHO\�UHODWHG
WR� WKH� QXPEHU� RI� WUDGHV� DQG� WUDGH� VL]H�� DQG� QHJDWLYHO\� WR� VKDUH� SULFH� DQG� UHWXUQ� YRODWLOLW\�� +HQFH�� WKH
DERYH� UHVXOWV� VXJJHVW� WKDW� KLJK�YROXPH�� ORZ�ULVN�� RU� ORZ�SULFH� VWRFNV� EHQHILWHG� PRVW� IURP� GHFLPDO
SULFLQJ�

7R�DVVHVV� KRZ� WKH� SUH�GHFLPDOL]DWLRQ�TXRWH� FRDUVHQHVV� DIIHFWHG� VSUHDG� DQG� GHSWK� FKDQJHV��ZH
FOXVWHU�RXU�VWXG\�VDPSOH�LQWR�WHQ�SRUWIROLRV�DFFRUGLQJ�WR�WKH�SURSRUWLRQ�RI�RGG�VL[WHHQWK�TXRWHV��32''��
:H� WKHQ�FDOFXODWH� WKH�SHUFHQWDJH� FKDQJHV� LQ� WKH�VSUHDG�DQG�GHSWK�ZLWKLQ� HDFK� SRUWIROLR��:H� VKRZ� WKH
UHVXOWV�LQ�3DQHO�%�RI�7DEOH���DQG�)LJXUH����$V�LQ�3DQHO�$��ZH�ILQG�D�VWURQJ�SRVLWLYH�FRUUHODWLRQ�EHWZHHQ
WKH�REVHUYHG�UHGXFWLRQ�LQ�WKH�VSUHDG�DQG�GHSWK�DQG�32''���)RU�H[DPSOH��VWRFNV�WKDW�EHORQJ�WR�GHFLOH��
H[SHULHQFHG�RQ�DYHUDJH�DQ����������������GHFOLQH�LQ�WKH�TXRWHG�GROODU��SURSRUWLRQDO��VSUHDG�ZKHUHDV�WKH
FRUUHVSRQGLQJ� ILJXUH� IRU� VWRFNV� WKDW�EHORQJ� WR�GHFLOH���� LV�������� ���������� �)RU� WKH�TXRWHG�GHSWK� LQ
GROODUV� �URXQG� ORWV���ZH� ILQG� D������� ��������GHFOLQH� IRU�GHFLOH��� DQG� D� ������� ���������GHFOLQH� IRU
GHFLOH�����7KHVH� UHVXOWV� LQGLFDWH� WKDW� VWRFNV�ZLWK�FRDUVHU�SULFH�JULGV�EHIRUH�GHFLPDOL]DWLRQ�H[SHULHQFHG
VPDOOHU�GHFOLQHV�LQ�WKH�VSUHDG�DQG�GHSWK�DIWHU�GHFLPDO�SULFLQJ��VXSSRUWLQJ�K\SRWKHVLV���

� :H�REWDLQ�TXDOLWDWLYHO\�LGHQWLFDO�UHVXOWV�ZKHQ�SRUWIROLRV�DUH�IRUPHG�EDVHG�RQ�370,1B46���+HQFH�ZH�UHSRUW�RQO\WKH�UHVXOWV�IURP�WKH�340,1B46�EDVHG�SRUWIROLRV�IRU�EUHYLW\�



��

���� 5HJUHVVLRQ�UHVXOWV
$OWKRXJK�WKH�SUHYLRXV�VHFWLRQ�VKRZV�WKDW�WKH�SURSRUWLRQV�RI�RQH�WLFN�VSUHDGV�DQG�RGG�VL[WHHQWK

TXRWHV�DUH�KLJKO\�FRUUHODWHG�ZLWK�VSUHDG�DQG�GHSWK�FKDQJHV��WKHUH�DUH�RWKHU�IDFWRUV�WKDW�DUH�OLNHO\�WR�KDYH
DQ�LPSDFW�RQ�WKH�VSUHDG�DQG�GHSWK�� �,W� LV�DOVR�SRVVLEOH�WKDW�WKH�REVHUYHG�FRUUHODWLRQV�LQ�7DEOH���PD\�EH
VSXULRXV��)RU�H[DPSOH��LI�VWRFNV�ZLWK�KLJKHU�TXRWH�FOXVWHULQJ�KDYH�ZLGHU�VSUHDGV��WKH�REVHUYHG�FRUUHODWLRQ
EHWZHHQ� VSUHDG�FKDQJHV� DQG�32''�PD\� VLPSO\� UHIOHFW� WKH� IDFW� WKDW� VWRFNV�ZLWK� ODUJHU� VSUHDGV� EHIRUH
GHFLPDO�SULFLQJ�H[SHULHQFHG�JUHDWHU�UHGXFWLRQV�LQ�VSUHDGV�DIWHU�GHFLPDOL]DWLRQ�

7R�H[DPLQH�KRZ�WKH�REVHUYHG�FKDQJHV�LQ�WKH�VSUHDG�DQG�GHSWK�FDQ�EH�H[SODLQHG�E\�WKH�ELQGLQJ
FRQVWUDLQW�DQG�TXRWH�FOXVWHULQJ�DIWHU�FRQWUROOLQJ�IRU�WKH�HIIHFWV�RI�RWKHU�IDFWRUV��ZH�HVWLPDWH�WKH�IROORZLQJ
UHJUHVVLRQ�PRGHOV�
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ZKHUH�D635($'L DQG�D'(37+L GHQRWH� WKH� SHUFHQWDJH� FKDQJHV� LQ� WKH� VSUHDG� DQG� GHSWK�� UHVSHFWLYHO\�
EHWZHHQ�WKH�SUH��DQG�SRVW�GHFLPDOL]DWLRQ�SHULRGV���SRVW�YDOXH�±�SUH�YDOXH��SUH�YDOXH��'N �N� ���WR����LV�WKH
GXPP\�YDULDEOH�IRU�HDFK�GHFLPDOL]DWLRQ�SLORW��$N�L��N� ���WR����UHSUHVHQWV�RQH�RI�WKH�ILYH�VWRFN�DWWULEXWHV±
VKDUH�SULFH��WKH�QXPEHU�RI�WUDGHV��WUDGH�VL]H��WKH�VWDQGDUG�GHYLDWLRQ�RI�GDLO\�VWRFN�UHWXUQV��DQG�WKH�PDUNHW
YDOXH� RI� HTXLW\�� 340,1L� 635($'L� '(37+L� DQG� 32''L DUH� WKH� SUH�GHFLPDOL]DWLRQ� YDOXHV� RI� WKH
SURSRUWLRQ� RI� VSUHDGV� WKDW� DUH� HTXDO� WR� WKH� PLQLPXP� SULFH� YDULDWLRQ�� WKH� VSUHDG�� WKH� GHSWK�� DQG� WKH
SURSRUWLRQ�RI�RGG�VL[WHHQWK�TXRWHV��UHVSHFWLYHO\�� V DQG� V DUH�WKH�UHJUHVVLRQ�FRHIILFLHQWV��DQG� �L�DQG� �L

DUH� WKH� HUURU� WHUPV��:H� FDOFXODWH�D635($'L DQG� D'(37+L� XVLQJ� WKH� SURSRUWLRQDO� VSUHDG� DQG� GROODU
GHSWK�� /LNHZLVH�� 635($'L� DQG� '(37+L� DUH� WKH� SUH�GHFLPDO� SURSRUWLRQDO� VSUHDG� DQG� GROODU� GHSWK�
UHVSHFWLYHO\��

� 7KH�UHVXOWV�XVLQJ�WKH�GROODU�VSUHDG�DQG�VKDUH�GHSWK�DUH�TXDOLWDWLYHO\�LGHQWLFDO�WR�WKRVH�SUHVHQWHG�KHUH�
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:H�LQFOXGH�635($'L DQG�'(37+L LQ�WKH�PRGHO�WR�GHWHUPLQH�ZKHWKHU�VWRFNV�ZLWK�ODUJHU�VSUHDGV
RU GHSWKV�EHIRUH�GHFLPDOL]DWLRQ�H[SHULHQFHG�JUHDWHU�UHGXFWLRQV�LQ�WKHVH�YDULDEOHV���:H�LQFOXGH�WKH�GXPP\
YDULDEOHV�'N �N� ��� WR���� LQ� WKH�PRGHO� WR� GHWHUPLQH�ZKHWKHU� GHFLPDO� SULFLQJ� H[HUWHG�GLIIHUHQW� LPSDFWV
EHWZHHQ�WKH�ILUVW�WKUHH�SLORWV�DQG�WKH�IXOO�LPSOHPHQWDWLRQ�JURXS��$FFRUGLQJ�WR�K\SRWKHVLV����ZH�H[SHFW� �

DQG� � WR� EH� VLJQLILFDQWO\� QHJDWLYH�� � 6LPLODUO\�� ZH� H[SHFW� ��� DQG� ��� WR� EH� QHJDWLYH� DFFRUGLQJ� WR
K\SRWKHVLV���

:H�VKRZ� WKH�UHJUHVVLRQ� UHVXOWV� LQ�7DEOH���� �7KH� ILUVW� WKUHH�FROXPQV�VKRZ� WKH� UHVXOWV�ZKHQ� WKH
GHSHQGHQW�YDULDEOH�LV�WKH�FKDQJH�LQ�WKH�TXRWHG�VSUHDG��WKH�QH[W�WKUHH�FROXPQV�VKRZ�WKH�UHVXOWV�ZKHQ�WKH
GHSHQGHQW�YDULDEOH�LV�WKH�FKDQJH�LQ�WKH�HIIHFWLYH�VSUHDG��DQG�WKH�ODVW�WKUHH�FROXPQV�VKRZ�WKH�UHVXOWV�ZKHQ
WKH� GHSHQGHQW� YDULDEOH� LV� WKH� FKDQJH� LQ� WKH� TXRWHG� GHSWK�� � )RU� HDFK� GHSHQGHQW� YDULDEOH��ZH� UHSRUW� WKH
UHVXOWV�RI�WKH�WKUHH�UHJUHVVLRQ�PRGHOV�

7KH�ILUVW�PRGHO�XVHV�RQO\�WKH�FKDQJHV�LQ�WKH�ILYH�VWRFN�DWWULEXWHV�DQG�WKUHH�GXPP\�YDULDEOHV�IRU
SLORWV�DV�WKH�H[SODQDWRU\�YDULDEOHV���,Q�WKLV�FDVH��WKH�HVWLPDWHV�RI� � PHDVXUH�WKH�FKDQJHV�LQ�WKH�VSUHDG�DQG
GHSWK� WKDW� FDQQRW� EH� H[SODLQHG� E\� FRQFXUUHQW� FKDQJHV� LQ� WKH� ILYH� VWRFN� DWWULEXWHV� IRU� WKH� IXOO
LPSOHPHQWDWLRQ�JURXS�RI�������VWRFNV���6LPLODUO\�� � � �� � � �� DQG� � � � PHDVXUH�WKH�FKDQJHV�LQ�WKH
VSUHDG�DQG�GHSWK�WKDW�FDQQRW�EH�H[SODLQHG�E\�WKH�FKDQJHV�LQ�WKH�VWRFN�DWWULEXWHV�IRU�GHFLPDO�SLORWV������
DQG����UHVSHFWLYHO\��%HFDXVH�WKH�PDMRULW\���������RI�RXU�VDPSOH�VWRFNV�EHORQJ�WR�WKH�IXOO�LPSOHPHQWDWLRQ
JURXS�DQG�DOVR�EHFDXVH�WKH�PDMRULW\�RI� �� �� DQG� � HVWLPDWHV�DUH�QRW�VLJQLILFDQWO\�GLIIHUHQW�IURP�]HUR
�VHH�EHORZ���ZH�IRFXV�RXU�GLVFXVVLRQ�RQ�WKH�UHVXOWV�RI�WKH�IXOO�LPSOHPHQWDWLRQ�JURXS��

,Q� WKH� VHFRQG� PRGHO�� ZH� DGG� WKH� SURSRUWLRQ� RI� VSUHDGV� WKDW� DUH� HTXDO� WR� WKH� PLQLPXP� SULFH
YDULDWLRQ�LQ�WKH�UHJUHVVLRQ��,Q�WKLV�FDVH��WKH�HVWLPDWHV�RI� � PHDVXUH�WKH�FKDQJHV�LQ�WKH�VSUHDG�DQG�GHSWK
WKDW�FDQQRW�EH�H[SODLQHG�E\�HLWKHU�340,1�RU�WKH�FKDQJHV�LQ�VWRFN�DWWULEXWHV�IRU�WKH�IXOO�LPSOHPHQWDWLRQ
JURXS��7KH�WKLUG�UHJUHVVLRQ�PRGHO�LQFRUSRUDWHV�WZR�DGGLWLRQDO�YDULDEOHV��WKH�SUH�GHFLPDO�VSUHDG��RU�GHSWK�

� 7KH�VLJQV�DQG�VLJQLILFDQFH�RI� �� �� DQG� � HVWLPDWHV�WHOO�XV�ZKHWKHU�WKH�HIIHFWV�RI�GHFLPDO�SULFLQJ�RQ�VSUHDGV�DQGGHSWKV�GLIIHU�EHWZHHQ�WKH�IXOO�LPSOHPHQWDWLRQ�DQG�UHVSHFWLYH�SLORW�VDPSOHV�
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DQG�WKH�SURSRUWLRQ�RI�RGG�VL[WHHQWK�TXRWHV���,Q�WKLV�FDVH��WKH�HVWLPDWHV�RI� � PHDVXUH�WKH�FKDQJHV�LQ�WKH
VSUHDG�DQG�GHSWK�WKDW�FDQQRW�EH�H[SODLQHG�E\�340,1��FKDQJHV�LQ�VWRFN�DWWULEXWHV��WKH�SUH�GHFLPDO�VSUHDG
�RU� GHSWK��� RU� WKH� SURSRUWLRQ� RI� RGG�VL[WHHQWK� TXRWHV�� :H� H[SHFW� �� WR� EH� VLJQLILFDQW� DQG� QHJDWLYH
DFFRUGLQJ�WR�WKH�TXRWH�URXQGLQJ�K\SRWKHVLV�

7KH� UHJUHVVLRQ� UHVXOWV� VKRZ� WKDW� D� PDMRULW\� RI� WKH� HVWLPDWHG� FRHIILFLHQWV� IRU� WKH� SLORW� GXPP\
YDULDEOHV�DUH�QRW�VLJQLILFDQW��VXJJHVWLQJ�WKDW�GHFLPDO�SULFLQJ�KDV�VLPLODU�HIIHFWV�RQ�WKH�VSUHDG�DQG�GHSWK
EHWZHHQ�WKH�SLORWV�DQG�WKH�IXOO�LPSOHPHQWDWLRQ�JURXS��7KH�UHVXOWV�RI�UHJUHVVLRQ�PRGHO�����LQGLFDWH�WKDW�D
VLJQLILFDQW�SRUWLRQ�RI�WKH�FURVV�VHFWLRQDO�YDULDWLRQ�LQ�VSUHDG�DQG�GHSWK�FKDQJHV�FDQ�EH�H[SODLQHG�E\� WKH
FURVV�VHFWLRQDO�GLIIHUHQFHV�LQ�WKH�FKDQJHV�LQ�VWRFN�DWWULEXWHV���)RU�H[DPSOH��WKHVH�VWRFN�DWWULEXWHV��WRJHWKHU
ZLWK� SLORW� GXPPLHV�� H[SODLQ� DERXW� ���� DQG� ���� RI� WKH� FURVV�VHFWLRQDO� YDULDWLRQ� LQ� WKH� TXRWHG� DQG
HIIHFWLYH�VSUHDG�FKDQJHV��UHVSHFWLYHO\�

7KH� UHVXOWV� RI� UHJUHVVLRQ� PRGHO� ���� VKRZ� WKDW� WKH� HVWLPDWHG� FRHIILFLHQWV� IRU� 340,1� DUH
VLJQLILFDQW�DQG�QHJDWLYH�LQ�DOO�WKUHH�UHJUHVVLRQV��LQGLFDWLQJ�WKDW�VWRFNV�ZLWK�KLJKHU�SURSRUWLRQV�RI�RQH�WLFN
VSUHDGV�H[SHULHQFHG�ODUJHU�UHGXFWLRQV�LQ�WKH�TXRWHG�DQG�HIIHFWLYH�VSUHDGV�DV�ZHOO�DV�LQ�WKH�TXRWHG�GHSWK�
7KHVH�UHVXOWV�DUH�FRQVLVWHQW�ZLWK�RXU�K\SRWKHVLV����7KH�LQFOXVLRQ�RI�340,1�DORQH�LQFUHDVHG�WKH�DGMXVWHG
5��YDOXH�E\�����������������DQG���������UHVSHFWLYHO\��LQ�HDFK�RI�WKH�WKUHH�UHJUHVVLRQ�PRGHOV��UHIOHFWLQJ
WKH�LPSRUWDQFH�RI�WKH�ELQGLQJ�FRQVWUDLQW�DV�D�SRVVLEOH�VRXUFH�RI�ODUJHU��VPDOOHU��VSUHDGV�DQG�GHSWKV�EHIRUH
�DIWHU��GHFLPDO�SULFLQJ�

7KH�HVWLPDWHG�FRHIILFLHQWV�IRU�WKH�SURSRUWLRQ�RI�RGG�VL[WHHQWK�TXRWHV�DUH�VLJQLILFDQW�DQG�QHJDWLYH
LQ�WKH�TXRWHG�DQG�HIIHFWLYH�VSUHDG�PRGHOV��UHVSHFWLYHO\��LQGLFDWLQJ�WKDW�VWRFNV�ZLWK�KLJKHU�SURSRUWLRQV�RI
RGG�VL[WHHQWK�TXRWHV�H[SHULHQFHG�ODUJHU�UHGXFWLRQV�LQ�WKH�TXRWHG�DQG�HIIHFWLYH�VSUHDGV�� 7KH�UHVXOW�LV�LQ
OLQH�ZLWK�K\SRWKHVLV���DQG�VXSSRUWV�WKH�QRWLRQ�WKDW�ILQHU�SULFH�JULGV��ZKLFK�EHFDPH�DYDLODEOH�DV�D�UHVXOW�RI
GHFLPDO�SULFLQJ��PD\�KDYH�D�JUHDWHU�IURQW�UXQQLQJ�HIIHFW�RQ�VWRFNV�ZKRVH�OLTXLGLW\�SURYLGHUV�GLG�QRW�DYRLG

� %HFDXVH�ZH�LQFOXGH�WKH�SUH�GHFLPDOL]DWLRQ�VSUHDG�LQ�WKH�UHJUHVVLRQ�PRGHOV��WKH�SURSRUWLRQ�RI�RGG�VL[WHHQWKV�LV�QRWOLNHO\�WR�VHUYH�DV�D�SUR[\�IRU�WKH�SUH�GHFLPDOL]DWLRQ�VSUHDG�



��

RGG�VL[WHHQWK� TXRWHV� EHIRUH� GHFLPDO� SULFLQJ���� 7KH� HVWLPDWHG� FRHIILFLHQW� IRU� WKH� SURSRUWLRQ� RI� RGG�
VL[WHHQWK�TXRWHV�LV�QHJDWLYH�EXW�QRW�VLJQLILFDQW�LQ�WKH�GHSWK�PRGHO��+HQFH��DOWKRXJK�GHFLPDO�SULFLQJ�OHG�WR
JUHDWHU� UHGXFWLRQV� LQ� TXRWH� GHSWKV� IRU� VWRFNV� WKDW� DUH� OLNHO\� WR� KDYH� D� JUHDWHU� IURQW�UXQQLQJ� HIIHFW�� WKH
UHVXOWV�DUH�QRW�DV�VWURQJ�DV�ZH�DQWLFLSDWHG��7KH�HVWLPDWHG�LQWHUFHSWV�LQ�UHJUHVVLRQ�PRGHO�����DUH�QHJDWLYH
EXW QRW�VLJQLILFDQW�IRU�ERWK�WKH�TXRWHG�DQG�HIIHFWLYH�VSUHDGV��VXJJHVWLQJ�WKDW�OLTXLGLW\�SURYLGHUV�PD\�QRW
DOZD\V�URXQG�XS�WKHLU�TXRWHV�

7KH�HVWLPDWHG�FRHIILFLHQW�IRU�635($'�LQ�WKH�TXRWHG�VSUHDG�PRGHO�DQG�WKH�HVWLPDWHG�FRHIILFLHQW
IRU�'(37+�LQ�WKH�TXRWHG�GHSWK�PRGHO�DUH�QRW�VWDWLVWLFDOO\�VLJQLILFDQW�� LQGLFDWLQJ�WKDW�VWRFNV�ZLWK� ODUJHU
TXRWHG�VSUHDGV�DQG�GHSWKV�EHIRUH�GHFLPDO�SULFLQJ�GR�QRW�H[KLELW�JUHDWHU�UHGXFWLRQ�LQ�TXRWHG�VSUHDGV�DQG
GHSWKV�DIWHU�GHFLPDO�SULFLQJ��:H�ILQG�KRZHYHU�WKDW�WKH�HVWLPDWHG�FRHIILFLHQW�IRU�635($'�LQ�WKH�HIIHFWLYH
VSUHDG�PRGHO� LV�SRVLWLYH�DQG�VWDWLVWLFDOO\�VLJQLILFDQW�� LQGLFDWLQJ� WKDW�VWRFNV�ZLWK�ODUJHU�HIIHFWLYH�VSUHDGV
EHIRUH�GHFLPDO�SULFLQJ�H[SHULHQFHG�VPDOOHU�UHGXFWLRQV�LQ�HIIHFWLYH�VSUHDGV�DIWHU�GHFLPDO�SULFLQJ��

���� 'HFRPSRVLWLRQ�RI�WKH�REVHUYHG�FKDQJHV�LQ�VSUHDGV�DQG�GHSWKV
7KH�SULPDU\�IRFXV�RI�WKH�SUHYLRXV�VHFWLRQ�ZDV�KRZ�PXFK�RI�WKH�LQWHU�VWRFN�GLIIHUHQFHV�LQ�VSUHDG

DQG�GHSWK�FKDQJHV�DIWHU�GHFLPDOL]DWLRQ�FDQ�EH�H[SODLQHG�E\� LQWHU�VWRFN�GLIIHUHQFHV� LQ� WKH�SURSRUWLRQ�RI
RQH�WLFN�VSUHDGV��WKH�SURSRUWLRQ�RI�RGG�VL[WHHQWK�TXRWHV��DQG�FKDQJHV�LQ�VWRFN�DWWULEXWHV��,Q�WKLV�VHFWLRQ�
ZH�DQDO\VH�KRZ�PXFK�RI�WKH�REVHUYHG�FKDQJHV�LQ�WKH�VSUHDG�DQG�GHSWK�LQ�DJJUHJDWH�FDQ�EH�DWWULEXWHG�WR
WKH�GLIIHUHQW�IDFWRUV�

7DEOH���VKRZV�WKDW�WKH�HVWLPDWHG�LQWHUFHSW�LQ�WKH�TXRWHG�VSUHDG�PRGHO�LV���������ZKHQ�ZH�LQFOXGH
RQO\�SLORW�GXPPLHV�DQG�FKDQJHV�LQ�VWRFN�DWWULEXWHV�LQ�WKH�UHJUHVVLRQ�PRGHO��%HFDXVH�WKH�PHDQ�SHUFHQWDJH
FKDQJH�LQ�WKH�TXRWHG�VSUHDG�LV���������IRU�WKH�IXOO�LPSOHPHQWDWLRQ�JURXS��WKH�VSUHDG�FKDQJH�WKDW�FDQ�EH
DWWULEXWHG�WR�WKH�FKDQJHV�LQ�VWRFNV�DWWULEXWHV�LV���������>L�H�����������±����������@����+HQFH��DERXW�������

���7KLV�UHVXOW�GLIIHUV�IURP�WKH�ILQGLQJ�RI�%HVVHPELQGHU��������IRU�1DVGDT�VWRFNV�WKDW�D�VPDOOHU�WLFN�VL]H�OHG�WR�WKHODUJHVW�VSUHDG�UHGXFWLRQV�IRU�VWRFNV�ZKRVH�PDUNHW�PDNHUV�DYRLGHG�RGG�HLJKWK�TXRWHV�
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������������������RI�WKH�REVHUYHG�FKDQJH�LQ�WKH�TXRWHG�VSUHDG�FDQ�EH�DWWULEXWHG�WR�WKH�FKDQJHV�LQ�VWRFN
DWWULEXWHV�IRU�WKH�IXOO�LPSOHPHQWDWLRQ�JURXS�

1H[W��QRWH�WKDW�WKH�HVWLPDWHG�LQWHUFHSW�LV���������ZKHQ�ZH�DGG�WKH�SURSRUWLRQ�RI�RQH�WLFN�VSUHDGV
WR�WKH�UHJUHVVLRQ�PRGHO���8VLQJ�WKH�VDPH�ORJLF��ZH�ILQG�WKDW�DERXW��������>L�H���^��������±����������`��
������@ RI� WKH�REVHUYHG�FKDQJH� LQ� WKH�TXRWHG�VSUHDG�FDQ�EH� DWWULEXWHG� WR� WKH� UHOD[DWLRQ� RI� WKH� ELQGLQJ
FRQVWUDLQW���)LQDOO\��QRWH�WKDW�WKH�LQWHUFHSW�LV�QRW�VLJQLILFDQWO\�GLIIHUHQW�IURP�]HUR�ZKHQ�WKH�VSUHDG�DQG�WKH
SURSRUWLRQ� RI� RGG�VL[WHHQWK� TXRWHV� DUH� DGGHG� WR� WKH� UHJUHVVLRQ�PRGHO�� %HFDXVH� WKH� FRHIILFLHQW� IRU� WKH
VSUHDG�LV�DOVR�QRW�VLJQLILFDQWO\�GLIIHUHQW�IURP�]HUR��ZH�FRQFOXGH�WKDW�DERXW��������>L�H������������������@
RI WKH� REVHUYHG� FKDQJH� LQ� WKH� TXRWHG� VSUHDG� FDQ� EH� DWWULEXWHG� WR� JUHDWHU� IURQW� UXQQLQJ� DQG� SULFH
FRPSHWLWLRQ�DIWHU�GHFLPDO�SULFLQJ���:H�VXPPDUL]H�WKHVH�UHVXOWV�LQ�7DEOH���

7DEOH���DOVR�VKRZV�WKH�GHFRPSRVLWLRQ�RI�WKH�REVHUYHG�FKDQJHV�LQ�WKH�HIIHFWLYH�VSUHDG�DQG�TXRWHG
GHSWK�XVLQJ� WKH� VDPH� DSSURDFK�� � )RU� H[SRVLWLRQDO� FODULW\��ZH� SXW� ]HUR� UDWKHU� WKDQ� UHSRUW� WKH� HVWLPDWHG
ILJXUHV�ZKHQHYHU� WKH� HVWLPDWHG� LQWHUFHSW� LV� QRW� VWDWLVWLFDOO\� GLIIHUHQW� IURP� ]HUR�� 7KH� UHVXOWV� VKRZ� WKDW
������ DQG��������RI�WKH�REVHUYHG�UHGXFWLRQ�LQ�WKH�HIIHFWLYH�VSUHDG�FDQ�EH�DWWULEXWHG�WR�FKDQJHV�LQ�VWRFN
DWWULEXWHV� DQG� WKH� UHOD[DWLRQ� RI� WKH� ELQGLQJ� FRQVWUDLQW�� UHVSHFWLYHO\�� � 7KH� UHPDLQLQJ� ������� RI� WKH
REVHUYHG�GHFOLQH�FDQ�EH�DWWULEXWHG�WR�WKH�SUH�GHFLPDO�VSUHDG�DQG�WKH�SURSRUWLRQ�RI�RGG�VL[WHHQWK�TXRWHV�
6LPLODUO\�� ������� DQG� ������� RI� WKH� REVHUYHG� GHFOLQH� LQ� WKH� TXRWHG� GHSWK� FDQ� EH� DWWULEXWHG� WR� WKH
FKDQJHV� LQ�VWRFN�DWWULEXWHV�DQG� WKH�UHOD[DWLRQ�RI�WKH�ELQGLQJ�FRQVWUDLQW��%HFDXVH� WKH� LQWHUFHSWV� LQ�GHSWK
PRGHOV� �� DQG� �� DUH� QRW� VLJQLILFDQWO\� GLIIHUHQW� IURP� ]HUR� �VHH� 7DEOH� ���� D� IXUWKHU� EUHDNGRZQ� RI� WKH
REVHUYHG�FKDQJH�LQ�WKH�GHSWK�LV�QRW�PHDQLQJIXO�

���� 6HQVLWLYLW\�DQDO\VLV��DOWHUQDWLYH�PHDVXUHV�RI�IURQW�UXQQLQJ�DQG�SULFH�FRPSHWLWLRQ
$OWKRXJK�RXU�HPSLULFDO�SUR[\��32''��IRU�IURQW�UXQQLQJ�DQG�SULFH�FRPSHWLWLRQ�KDV�DQ�H[SHFWHG

HIIHFW�RQ�ERWK�TXRWHG�DQG�HIIHFWLYH�VSUHDGV��32''�LV� OLNHO\� WR�EH�DQ� LPSHUIHFW�SUR[\� IRU� WKH�H[WHQW�RI
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IURQW�UXQQLQJ�DQG�SULFH�FRPSHWLWLRQ��7R�DVVHVV�WKH�VHQVLWLYLW\�RI�RXU�UHVXOWV�WR�GLIIHUHQW�HPSLULFDO�SUR[LHV�
ZH�HPSOR\�DOWHUQDWLYH�PHDVXUHV�RI�IURQW�UXQQLQJ�DQG�SULFH�FRPSHWLWLRQ��+DUULV�DQG�3DQFKDSDJHVDQ�������
DQG� 5RQHQ� DQG� :HDYHU� ������� VXJJHVW� WKDW� DFWLYH� VWRFNV� DQG� KLJKHU�SULFH� VWRFNV� DUH� H[SHFWHG� WR
H[SHULHQFH� ODUJHU�GHFUHDVHV� LQ� VSUHDGV�IROORZLQJ� WKH� WLFN�VL]H� UHGXFWLRQ�� HVSHFLDOO\� LI� WKH� OHYHO�RI�SULFH
FRPSHWLWLRQ�DPRQJ�WUDGHUV�LV�LQYHUVHO\�UHODWHG�WR�WKH�WLFN�VL]H���7R�WHVW�WKLV�FRQMHFWXUH�ZLWK�RXU�GDWD��ZH
UHSOLFDWH�7DEOH���ZLWK�WKH�SUH�GHFLPDO�VKDUH�SULFH��35,&(��DQG�QXPEHU�RI�WUDGHV��17��LQ�WKH�UHJUHVVLRQ
PRGHOV� DQG� VKRZ� WKH� UHVXOWV� LQ�7DEOH� ��� ,Q� UHJUHVVLRQ�PRGHO� �����ZH� HPSOR\� 35,&(� DV� RXU� HPSLULFDO
SUR[\� IRU� IURQW� UXQQLQJ� DQG� SULFH� FRPSHWLWLRQ�� 5HJUHVVLRQ� PRGHO� ���� HPSOR\V� 35,&(� DQG� 17�� ZKLOH
UHJUHVVLRQ�PRGHO�����HPSOR\V�DOO�WKUHH�YDULDEOHV��35,&(��17��DQG�32''��DV�HPSLULFDO�SUR[LHV�IRU�IURQW
UXQQLQJ�DQG�SULFH�FRPSHWLWLRQ�

7DEOH���VKRZV�WKDW�FKDQJHV�LQ�TXRWHG�VSUHDGV�DUH�QHJDWLYHO\�UHODWHG�WR�35,&(��17��DQG�32''�
DOWKRXJK�WKH�FRHIILFLHQW�IRU�35,&(�EHFRPHV�LQVLJQLILFDQW�ZKHQ�WKH�RWKHU�WZR�YDULDEOHV�DUH�DOVR�LQFOXGHG
LQ� WKH� UHJUHVVLRQ��+HQFH�� VWRFNV�ZLWK� KLJKHU� DFWLYLW\� DQG�RU� FRDUVHU� SULFH� JULGV� EHIRUH� GHFLPDO� SULFLQJ
H[SHULHQFHG� ODUJHU� UHGXFWLRQV� LQ�TXRWHG�VSUHDGV�DIWHU�GHFLPDOL]DWLRQ��7KHVH� UHVXOWV� DUH� LQ� OLQH�ZLWK� WKH
LGHD�WKDW�GHFLPDO�SULFLQJ�H[HUWHG�D�JUHDWHU�LPSDFW�RQ�SULFH�FRPSHWLWLRQ�DQG�IURQW�UXQQLQJ�IRU�VWRFNV�ZLWK
PRUH� DFWLYH� WUDGLQJ� DQG� FRDUVHU� SULFH� JULGV� EHIRUH� GHFLPDOL]DWLRQ�� 6LPLODUO\�� ZH� ILQG� WKDW� FKDQJHV� LQ
HIIHFWLYH�VSUHDGV�DUH�QHJDWLYHO\�DQG�VLJQLILFDQWO\�UHODWHG�WR�35,&(��17��DQG�32''��)LQDOO\�� WKH�UHVXOWV
VKRZ�WKDW�GHFLPDO�SULFLQJ�OHG�WR�ODUJHU�UHGXFWLRQV�LQ�TXRWHG�GHSWKV�IRU�PRUH�DFWLYH�VWRFNV���2YHUDOO��WKHVH
UHVXOWV�VXSSRUW�WKH�YLHZ�WKDW�WKH�HIIHFW�RI�WKH�WLFN�VL]H�UHGXFWLRQ�RQ�IURQW�UXQQLQJ�DQG�SULFH�FRPSHWLWLRQ�LV
JUHDWHU�IRU�VWRFNV�ZKHUH�WKH�FRPSHWLWLRQ�EHWZHHQ�VSHFLDOLVWV�DQG�OLPLW�RUGHU�WUDGHUV�LV�PRUH�LQWHQVH�

���� ,QWUDGD\�YDULDWLRQ�LQ�VSUHDG�DQG�GHSWK�UHGXFWLRQV
,Q�WKLV�VHFWLRQ��ZH�SURYLGH�IXUWKHU�HYLGHQFH�UHJDUGLQJ�WKH�HIIHFW�RI�WKH�ELQGLQJ�FRQVWUDLQW�RQ�WKH

VSUHDG�DQG�GHSWK�XVLQJ�LQWUDGD\�GDWD��,Q�VR�IDU�DV�WKH�SURSRUWLRQ�RI�RQH�WLFN�VSUHDGV�YDULHV�DFURVV�GLIIHUHQW
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WLPHV�RI�WKH�GD\��WKH�VSUHDG�DQG�GHSWK�FKDQJHV�WKDW�UHVXOWHG�IURP�GHFLPDO�SULFLQJ�DUH�DOVR�OLNHO\�WR�YDU\
RYHU�WLPH��7KDW�LV��ZH�DQWLFLSDWH�ODUJHU�UHGXFWLRQV�LQ�WKH�VSUHDG�DQG�GHSWK�ZKHQ�WKH�SURSRUWLRQ�RI�RQH�WLFN
VSUHDGV�ZDV�KLJKHU�EHIRUH�GHFLPDO�SULFLQJ�

:H�SDUWLWLRQ� HDFK� WUDGLQJ� GD\� LQWR� WKLUWHHQ� ���PLQXWH� LQWHUYDOV� DQG� FDOFXODWH� WKH� SURSRUWLRQ� RI
RQH�WLFN�VSUHDGV�IRU�HDFK�VWRFN�EDVHG�RQ�ERWK�WKH�TXRWHG�DQG�HIIHFWLYH�VSUHDGV�GXULQJ�HDFK�WLPH�LQWHUYDO�
6LPLODUO\��ZH�FDOFXODWH�SHUFHQWDJH�FKDQJHV� LQ� WKH�VSUHDG�DQG�GHSWK�GXULQJ�HDFK� WLPH� LQWHUYDO��:H�WKHQ
FRPSXWH�WKH�PHDQ�YDOXHV�RI�WKHVH�YDULDEOHV�DFURVV�VWRFNV�GXULQJ�HDFK����PLQXWH�LQWHUYDO��7DEOH���VKRZV
WKH�PHDQ�YDOXHV�RI�WKH�SURSRUWLRQ�RI�RQH�WLFN�VSUHDGV�DQG�WKH�FKDQJHV�LQ�WKH�VSUHDG�DQG�GHSWK�IRU�HDFK
WLPH�LQWHUYDO�

7KH�UHVXOWV�VKRZ�WKDW�SURSRUWLRQV�RI�RQH�WLFN�TXRWHG�DQG�HIIHFWLYH�VSUHDGV�DUH�VPDOOHVW�GXULQJ�WKH
ILUVW����PLQXWHV�RI�WUDGLQJ�DQG�WKHQ�LQFUHDVH�VWHDGLO\�WKURXJKRXW�WKH�WUDGLQJ�GD\��6LPLODUO\��ZH�ILQG�WKDW
SHUFHQWDJH� GHFOLQHV� LQ� WKH� VSUHDG� DQG� GHSWK� DUH� ODUJHVW� GXULQJ� WKH� ILUVW� LQWHUYDO�� LQFUHDVH� VWHDGLO\� XQWLO
PLGGD\��DQG�WKHQ�OHYHO�RII�WKHUHDIWHU��7KH�VPDOOHVW�VSUHDG�DQG�GHSWK�UHGXFWLRQV�DQG�WKH�OHDVW�XVH�RI�RQH�
WLFN�VSUHDGV�QHDU�WKH�RSHQ�VXJJHVW�WKDW�WKH�WLFN�VL]H�LV�OHDVW�OLNHO\�WR�EH�WKH�ELQGLQJ�FRQVWUDLQW�RQ�VSUHDG
ZLGWKV�GXULQJ�WKLV�SHULRG�DQG��FRQVHTXHQWO\��WKH�UHGXFHG�WLFN�VL]H�\LHOGV�D�VPDOOHU�LPSDFW�RQ�WKH�VSUHDG
DQG�GHSWK��7KLV�UHVXOW�LV�FRQVLVWHQW�ZLWK�WKH�ZHOO�NQRZQ�HPSLULFDO�UHJXODULW\�UHSRUWHG�LQ�SUHYLRXV�VWXGLHV
WKDW� WKH�VSUHDG� LV�ZLGHVW�QHDU� WKH�RSHQ�RQ� WKH�1<6(��VHH��H�J���0F,QLVK�DQG�:RRG��������&KXQJ��9DQ
1HVV�� DQG� 9DQ� 1HVV�� ������� $V� WLPH� HODSVHV� DQG� WKH� VSUHDG� QDUURZV�� WKH� PLQLPXP� SULFH� YDULDWLRQ
EHFRPHV�D�ELQGLQJ�FRQVWUDLQW�PRUH�IUHTXHQWO\��DQG�WKXV�WKH�UHGXFHG�WLFN�VL]H�H[HUWV�D�JUHDWHU�LPSDFW�RQ
WKH�VSUHDG�DQG�GHSWK�

7R�DVVHVV�WKH�VWUHQJWK�RI�WKH�LQWHU�WHPSRUDO�FRUUHODWLRQ�EHWZHHQ�WKH�SURSRUWLRQ�RI�RQH�WLFN�VSUHDGV
DQG� WKH�PDJQLWXGHV�RI� VSUHDG�DQG�GHSWK� FKDQJHV��ZH�SURGXFH� WKH�SORWV�EHWZHHQ� WKH� WZR�YDULDEOHV� �VHH
)LJXUH������3ORW�$�VKRZV�WKH�UHODWLRQ�EHWZHHQ�WKH�SURSRUWLRQ�RI�RQH�WLFN�TXRWHG�VSUHDGV�DQG�WKH�FKDQJH�LQ
WKH�TXRWHG�VSUHDG��SORW�%�VKRZV�WKH�UHODWLRQ�EHWZHHQ�WKH�SURSRUWLRQ�RI�RQH�WLFN�TXRWHG�VSUHDGV�DQG� WKH
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FKDQJH� LQ�WKH�TXRWHG�GHSWK��DQG�SORW�&�VKRZV�WKH�UHODWLRQ�EHWZHHQ� WKH�SURSRUWLRQ�RI�RQH�WLFN�HIIHFWLYH
VSUHDGV�DQG�WKH�FKDQJH�LQ�WKH�HIIHFWLYH�VSUHDG���,Q�DOO�WKUHH�SORWV��ZH�ILQG�D�VWURQJ�FRUUHODWLRQ�EHWZHHQ�WKH
WZR�PHWULFV���,QGHHG��ZKHQ�ZH�UHJUHVV�WKH�FKDQJHV�LQ�WKH�VSUHDG�DQG�GHSWK�DJDLQVW�WKH�SURSRUWLRQ�RI�RQH�
WLFN�VSUHDGV�XVLQJ�WKH����PLQXWH�PHDQ�YDOXHV�RI�WKHVH�YDULDEOHV��ZH�ILQG�WKDW�WKH�DGMXVWHG�5� UDQJHV�IURP
������ �LQ�WKH�HIIHFWLYH�VSUHDG�PRGHO��WR�������LQ�WKH�TXRWHG�VSUHDG�PRGHO���2YHUDOO��WKHVH�UHVXOWV�FRQILUP
RXU HDUOLHU� ILQGLQJ� WKDW� WKH�SUH�GHFLPDO�SULFLQJ� WLFN� VL]H�ZDV� LQGHHG�D� VLJQLILFDQW�ELQGLQJ�FRQVWUDLQW�RQ
OLTXLGLW\�SURYLGHUV¶�TXRWH�GHFLVLRQV�

�� ,V�WKH�SHQQ\�WLFN�VL]H�D�ELQGLQJ�FRQVWUDLQW�IRU�VRPH�VWRFNV"
,Q� OLJKW� RI� D� UHFHQW� GHEDWH� DPRQJ� UHJXODWRU\� DXWKRULWLHV� DQG� WKH� LQYHVWPHQW� FRPPXQLW\� RQ

ZKHWKHU�GHFLPDO�SULFLQJ�SURYLGHV�OLTXLGLW\�VXSSOLHUV�ZLWK�VXIILFLHQW�IUHHGRP�LQ�WKH�TXRWH�VHWWLQJ�SURFHVV�
WKLV�VHFWLRQ�DVVHVVHV�WKH�H[WHQW�RI�WKH�ELQGLQJ�FRQVWUDLQW�XQGHU�WKH�SHQQ\�WLFN�HQYLURQPHQW��,Q�LWV�UHVSRQVH
WR�WKH�6HFXULWLHV�DQG�([FKDQJH�&RPPLVVLRQ��6(&�¶V�&RQFHSW�5HOHDVH�RQ�6XE�SHQQ\�7UDGLQJ��,VODQG±DQ
(OHFWURQLF�&RPPXQLFDWLRQV�1HWZRUN��(&1��FXUUHQWO\�RSHUDWLQJ�ZLWKLQ�WKH�1DVGDT�PDUNHW±FDVWV�VHULRXV
GRXEW RQ�WKH�DGHTXDF\�RI�SHQQ\�WLFN�LQFUHPHQWV���

,VODQG�DFFRXQWV�IRU�PRUH�WKDQ�RQH�RI�HYHU\�ILYH�WUDGHV�RQ�1DVGDT�DQG�DSSUR[LPDWHO\�����RI�WKH
RUGHUV�VXEPLWWHG�DQG�����RI� WKH�H[HFXWLRQV�RQ�,VODQG�RFFXU�LQ�VXE�SHQQ\� LQFUHPHQWV�� � ,VODQG�FXUUHQWO\
DFFHSWV� RUGHUV� SULFHG� RXW� WR� WKUHH� GHFLPDO� SODFHV���� ,VODQG� DUJXHV� WKDW� LWV� FRQWLQXHG� JURZWK� FDVWV
VLJQLILFDQW� GRXEW� RQ� WKH� FODLPV� WKDW� VXE�SHQQ\� LQFUHPHQWV� ZRXOG� FDXVH� LQYHVWRU� FRQIXVLRQ� DQG� KDUP
WUDQVSDUHQF\�� ,VODQG�KROGV� WKDW� VXE�SHQQ\� LQFUHPHQWV�SURYLGH� DQ�RSSRUWXQLW\� WR� ORZHU� WUDQVDFWLRQ�FRVWV
DQG�EULQJ� IXUWKHU�HIILFLHQFLHV� WR� WKH�PDUNHW�� ,VODQG�DGYRFDWHV� WKDW� WKH�6(&�VKRXOG�QRW�RQO\�FRQWLQXH� WR

���6RXUFH��$�OHWWHU�DGGUHVVHG�WR�-RQDWKDQ�.DW]��6HFUHWDU\��8�6��6HFXULWLHV�DQG�([FKDQJH�&RPPLVVLRQV�E\�&DPHURQ6PLWK��*HQHUDO�&RXQVHO��'HFHPEHU����������
���(&1V�KDYH�EHHQ�RIIHULQJ�VXE�SHQQ\�WUDGLQJ�HYHQ�EHIRUH�GHFLPDOL]DWLRQ���3ULRU�WR�GHFLPDOL]DWLRQ��(&1V�WUDGHG�LQLQFUHPHQWV�RI� �����WK� RU���������� ,Q� 6LQJDSRUH�� VPDOO�SULFHG� VWRFNV� FXUUHQWO\� WUDGH� LQ� WLFNV� RI� 6��������ZKLFK� LVHTXLYDOHQW� WR�86���������2Q�D�������VKDUH�RUGHU�� WKH� WKLUG�GHFLPDO�SODFH�FDQ�EH�ZRUWK�DQ\ZKHUH� IURP���� WR����
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SHUPLW�VXE�SHQQ\�WUDGLQJ�EXW�VKRXOG�DOVR�PRYH�IRUZDUG�H[SHGLWLRXVO\�LQ�UHTXLULQJ�TXRWDWLRQV�RI�DW�OHDVW
WKUHH�GHFLPDO�SODFHV�LQ�WKH�SXEOLFO\�GLVVHPLQDWHG�TXRWDWLRQ���,Q�WKH�SUHVHQW�VHFWLRQ��ZH�VKHG�VRPH�OLJKW�RQ
WKLV�GHEDWH�E\�H[DPLQLQJ�ZKHWKHU�WKH�SHQQ\�WLFN�VL]H�LV�D�ELQGLQJ�FRQVWUDLQW�RQ�VSUHDG�ZLGWKV�XVLQJ�RXU
VDPSOH�RI�1<6(�VWRFNV�

7R�DVVHVV�ZKHWKHU�WKH�SHQQ\�WLFN�VL]H�LV�D�ELQGLQJ�FRQVWUDLQW�DIWHU�IXOO�LPSOHPHQWDWLRQ�RI�GHFLPDO
SULFLQJ�� ZH� FDOFXODWH� WKH� SURSRUWLRQV� RI� TXRWHG� DQG� HIIHFWLYH� VSUHDGV� WKDW� DUH� HTXDO� WR� RQH� SHQQ\
�340,1B46�DQG�340,1B(6��DV�ZHOO�DV�WKH�SURSRUWLRQ�RI�WUDGLQJ�WLPH�GXULQJ�ZKLFK�WKH�TXRWHG�VSUHDG
LV�RQH�SHQQ\� �370,1B46��� �3DQHO�$�RI�7DEOH���VKRZV� WKH�GHVFULSWLYH�VWDWLVWLFV�RI� WKHVH�PHWULFV�� �1RW
VXUSULVLQJO\��WKH�PHDQ�YDOXHV����������������DQG���������RI�WKHVH�YDULDEOHV�DUH�PXFK�VPDOOHU�WKDQ�WKH
FRUUHVSRQGLQJ�ILJXUHV�����������������DQG���������IRU�WKH�SUH�GHFLPDOL]DWLRQ�VWXG\�SHULRG�� LQGLFDWLQJ
WKDW�WKH�SHQQ\�WLFN�LV�PXFK�OHVV�D�ELQGLQJ�FRQVWUDLQW�WKDQ�WKH�������WLFN�RQ�VSUHDG�ZLGWKV���1HYHUWKHOHVV�
WKH� UHVXOWV� VXJJHVW� WKDW� WKH� SHQQ\� WLFN�PD\� VWLOO� EH� D� ELQGLQJ� FRQVWUDLQW� IRU� D� FHUWDLQ� JURXS� RI� VWRFNV�
1RWLFH�WKDW�DERXW�����RI�RXU�VWXG\�VDPSOH������VWRFNV��KDYH�340,1B46��340,1B(6��DQG�370,1B46
YDOXHV�WKDW�DUH�JUHDWHU�WKDQ��������

7R�GHWHUPLQH�ZKLFK�VWRFNV�DUH�PRUH� OLNHO\� WR� ILQG� WKH�SHQQ\� WLFN�VL]H�D�ELQGLQJ�FRQVWUDLQW��ZH
UHJUHVV�340,1B46��370,1B46�� DQG�340,1B(6�RQ�D� FRPPRQ� VHW�RI� VWRFN�DWWULEXWHV� DQG� UHSRUW� WKH
UHVXOWV�LQ�3DQHO�%�RI�7DEOH�����$V�LQ�7DEOH���ZLWK�WKH�SUH�GHFLPDOL]DWLRQ�GDWD��ZH�ILQG�WKDW�WKHVH�YDULDEOHV
DUH� VLJQLILFDQWO\� DQG� SRVLWLYHO\� UHODWHG� WR� WKH� QXPEHU� RI� WUDGHV� DQG� WUDGH� VL]H�� DQG� QHJDWLYHO\� WR� VKDUH
SULFH�DQG�UHWXUQ�YRODWLOLW\��7KHVH�UHVXOWV�VXJJHVW�WKDW�VXE�SHQQ\�SULFLQJ�PD\�IXUWKHU�UHGXFH�WKH�VSUHDGV�RI
KLJK�YROXPH��ORZ�ULVN��RU�ORZ�SULFH�VWRFNV�

$OWKRXJK�ZH� ILQG�VRPH�HYLGHQFH�RI� D�SHQQ\�WLFN�ELQGLQJ�FRQVWUDLQW�� LW� LV� XQFOHDU�ZKHWKHU� VXE�
SHQQ\�SULFLQJ�ZRXOG�OHDG� WR�DQ�XQDPELJXRXV� LQFUHDVH�LQ�PDUNHW�TXDOLW\�DQG� LQYHVWRU�ZHOIDUH�GXH�WR�LWV

*LYHQ� WKDW� LQYHVWRUV�FKDQJH�RQ�OLQH�EURNHUV� WR�VDYH�D� IHZ�GROODUV�RQ�D� WUDGH�� LW� LV�GRXEWIXO� WKDW���� LV� LUUHOHYDQW� WRLQYHVWRUV�
���7KHVH� VWRFNV�DUH� OLNHO\� WR�DFFRXQW� IRU�D�PXFK� ODUJHU� �WKDQ������SURSRUWLRQ�RI� WKH� WRWDO�PDUNHW� WUDGLQJ�YROXPHEHFDXVH�WKH\�DUH��DV�VKRZQ�EHORZ��W\SLFDOO\�ODUJH�YROXPH�VWRFNV�
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SRVVLEOH� FRVWV�� )RU� H[DPSOH�� VXE�SHQQ\� LQFUHPHQWV� PD\� OHDG� WR� LQYHVWRU� FRQIXVLRQ�� VPDOOHU� GLVSOD\HG
GHSWKV�GXH�WR�IURQW�UXQQLQJ�FRQFHUQV��KLJKHU�DGPLQLVWUDWLYH�FRVWV�GXH�WR�PXOWLSOH�H[HFXWLRQV�DW�PXOWLSOH
SULFHV�IRU�D�JLYHQ�WUDGH��DQG�WHFKQRORJLFDO�EDFNORJ���� 7KH�DFFXUDWH�TXDQWLILFDWLRQ�RI�WKH�FRVWV�DQG�EHQHILWV
RI VXE�SHQQ\�SULFLQJ�LV�OLNHO\�WR�EH�GLIILFXOW�DQG�ZHOO�EH\RQG�WKH�VFRSH�RI�WKLV�SDSHU���6XIILFH�LW�WR�VD\�WKDW
WKH�UHVXOWV�RI� WKLV�VWXG\�VKRXOG�DOHUW� UHJXODWRUV�DQG� WKH� LQYHVWPHQW�FRPPXQLW\� WKDW� WKH�GHVLUDELOLW\�RI�D
IXUWKHU�UHGXFWLRQ�LQ�WLFN�VL]H�GHVHUYHV�FDUHIXO�DQG�IXOO�FRQVLGHUDWLRQ�

�� 6XPPDU\�DQG�FRQFOXGLQJ�UHPDUNV
([WDQW�WKHRULHV�SXW�IRUZDUG�VHYHUDO�LQIHUHQFHV�RQ�KRZ�GHFLPDO�SULFLQJ�PD\�DIIHFW�PDUNHW�TXDOLW\

DQG�H[HFXWLRQ�FRVWV��7KHRU\�SUHGLFWV�WKDW�WKH�VPDOOHU�WLFN�VL]H�ORZHUV�WKH�OLNHOLKRRG�WKDW�WKH�WLFN�VL]H�LV�WKH
ELQGLQJ� FRQVWUDLQW� RQ� VSUHDG�ZLGWKV� DQG� WKXV� UHGXFHV� WKH� ELG�DVN� VSUHDG��7KH� QDUURZHU� VSUHDG� LQ� WXUQ
OHDGV�WR�D�VPDOOHU�GHSWK�EHFDXVH�OLTXLGLW\�SURYLGHUV�DUH�OHVV�ZLOOLQJ�WR�FRPPLW�ODUJH�GHSWKV�ZKHQ�WUDGLQJ
SURILWV�DUH�ORZHU��7KH�PDUNHW�GHSWK�PD\�IXUWKHU�GURS�EHFDXVH�WKH�LQFUHDVHG�SUREDELOLW\�RI�IURQW�UXQQLQJ
GLVFRXUDJHV�SXEOLF�WUDGHUV�WR�GLVSOD\�WKHLU�LQWHUHVWV��$V�PRUH�WUDGHUV�DUH�OLNHO\�WR�VWHS�LQ�IURQW�RI�H[LVWLQJ
RUGHUV� GXH� WR� WKH� ORZHU� FRVW� RI� IURQW� UXQQLQJ�� WKH� VSUHDG� PD\� DOVR� IXUWKHU� GHFOLQH�� ,Q� WKLV� VWXG\�� ZH
SURYLGH�HPSLULFDO�HYLGHQFH�RQ�KRZ�PXFK�RI�WKH�REVHUYHG�FKDQJHV�LQ�WKH�VSUHDG�DQG�GHSWK�DIWHU�GHFLPDO
SULFLQJ�FDQ�EH�DWWULEXWHG�WR�WKHVH�GLIIHUHQW�IDFWRUV�

:H� VKRZ� WKDW� VWRFNV� ZLWK� KLJKHU� SURSRUWLRQV� RI� RQH�WLFN� VSUHDGV� EHIRUH� GHFLPDO� SULFLQJ
H[SHULHQFHG� ODUJHU� UHGXFWLRQV� LQ� WKH� VSUHDG� DQG� GHSWK�� � ,Q� DGGLWLRQ�� ZH� ILQG� WKDW� VWRFNV� ZLWK� KLJKHU
SURSRUWLRQV�RI�RGG�VL[WHHQWK�TXRWHV�DQG�JUHDWHU�WUDGLQJ�IUHTXHQF\�EHIRUH�GHFLPDOL]DWLRQ�H[KLELWHG�ODUJHU
UHGXFWLRQV�LQ�WKH�VSUHDG�DQG�GHSWK�DIWHU�GHFLPDO�SULFLQJ��:H�LQWHUSUHW�WKHVH�UHVXOWV�DV�HYLGHQFH�WKDW�ERWK
WKH�UHOD[DWLRQ�RI�WKH�ELQGLQJ�FRQVWUDLQW�DQG� WKH� LQFUHDVHG�IURQW� UXQQLQJ�DQG�SULFH�FRPSHWLWLRQ�H[HUWHG�D
VLJQLILFDQW� LPSDFW� RQ� WKH� VSUHDG� DQG� GHSWK�� 2XU� UHVXOWV� DOVR� LQGLFDWH� WKDW� D� VLJQLILFDQW� SRUWLRQ� RI� WKH

���6RPH�FRPPHQWDWRUV�KDYH�H[SUHVVHG�FRQFHUQV�WKDW�VXE�SHQQ\�WUDGLQJ�ZRXOG�VWUDLQ�FDSDFLW\�OLPLWV�RI�ERWK�PDUNHWSDUWLFLSDQWV�DQG�PDUNHW�GDWD�YHQGRUV�
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REVHUYHG�FKDQJHV�LQ�WKH�VSUHDG�DQG�GHSWK�FDQ�EH�DWWULEXWHG�WR�WKH�FRQFXUUHQW�FKDQJHV�LQ�VWRFN�DWWULEXWHV
DIWHU�GHFLPDO�SULFLQJ�

6RPH� FDYHDWV� DUH� LQ� RUGHU�� ,Q� WKLV� VWXG\��ZH�PHDVXUH� WKH� ELQGLQJ�FRQVWUDLQW� DQG� IURQW�UXQQLQJ
SUREDELOLWLHV� E\� WKH� SUH�GHFLPDOL]DWLRQ� SURSRUWLRQV� RI� RQH�WLFN� VSUHDGV� DQG� RGG�VL[WHHQWK� TXRWHV� �DQG
QXPEHU�RI� WUDGHV��� UHVSHFWLYHO\�� ,Q� VR� IDU�DV� WKHVH�DUH� LPSHUIHFW�SUR[LHV�RI� UHVSHFWLYH�SUREDELOLWLHV�� RXU
HPSLULFDO�UHVXOWV�DUH�RSHQ�WR�DOWHUQDWLYH�LQWHUSUHWDWLRQV���2XU�VWXG\�XWLOL]HV�WUDGH�DQG�TXRWH�GDWD�GXULQJ���
WUDGLQJ�GD\V�EHIRUH�DQG�DIWHU�GHFLPDO�SULFLQJ�� �+HQFH��WKH�UHVXOWV�RI�RXU�VWXG\�GR�QRW�FDSWXUH�DQ\�ORQJ�
WHUP�HIIHFWV�RI�GHFLPDO�SULFLQJ���7R�WKH�H[WHQW�WKDW�PDUNHW�SDUWLFLSDQWV�QHHG�VRPH�DGMXVWPHQW�WLPH�WR�IXOO\
DVVLPLODWH� WKHPVHOYHV� WR�GHFLPDO� HQYLURQPHQWV�� RXU� UHVXOWV�PD\�QRW� FDSWXUH� WKH� IXOO� LPSDFW� RI�GHFLPDO
SULFLQJ�� )RU� H[DPSOH�� DOWKRXJK� RXU� UHVXOWV� VXJJHVW� WKDW� VSUHDGV� EHFDPH� QDUURZHU� DV� D� UHVXOW� RI� WKH
LQFUHDVHG� IURQW� UXQQLQJ�� WKH\�PLJKW� EHFRPH�ZLGHU� LQ� WKH� ORQJ� WHUP� LI� WUDGHUV� UHGXFH� WKH� XVH� RI� OLPLW
RUGHUV��'XH�WR�OLPLWHG�GDWD�DYDLODELOLW\��RXU�VWXG\�UHOLHG�RQ� WKH�TXRWHG�GHSWK�RQO\�DW� WKH� LQVLGH�PDUNHW�
%HFDXVH�GHFLPDO�SULFLQJ�FDQ�DIIHFW�WKH�HQWLUH�OLPLW�RUGHU�ERRN��D�PRUH�DFFXUDWH�DFFRXQW�RI�WKH�HIIHFW�RI
GHFLPDO�SULFLQJ�RQ�OLTXLGLW\�ZRXOG�UHTXLUH�DQ�DQDO\VLV�RI�KRZ�WKH�GHSWK�KDV�EHHQ�DIIHFWHG�WKURXJKRXW�WKH
OLPLW�RUGHU�ERRN��)XUWKHU�LQYHVWLJDWLRQV�RI�WKHVH�LVVXHV�PD\�EH�D�IUXLWIXO�DUHD�IRU�IXWXUH�UHVHDUFK�
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%DFLGRUH�� -��� %DWWDOLR�� 5��� -HQQLQJV�� 5��� )DUNDV�� 6��� ������ � &KDQJHV� LQ� RUGHU� FKDUDFWHULVWLFV�� GLVSOD\HGOLTXLGLW\��DQG�H[HFXWLRQ�TXDOLW\�RQ� WKH�1HZ�<RUN�6WRFN�([FKDQJH�DURXQG� WKH� VZLWFK� WR�GHFLPDO�SULFLQJ�:RUNLQJ�SDSHU��7KH�1HZ�<RUN�6WRFN�([FKDQJH�
%HVVHPELQGHU�� +��� ������ 7UDGH� H[HFXWLRQ� FRVWV� RQ� 1DVGDT� DQG� WKH� 1<6(�� D� SRVW�UHIRUP� FRPSDULVRQ�-RXUQDO�RI�)LQDQFLDO�DQG�4XDQWLWDWLYH�$QDO\VLV�������������
%HVVHPELQGHU��+���������7LFN�VL]H��VSUHDGV��DQG�OLTXLGLW\��DQ�DQDO\VLV�RI�1DVGDT�VHFXULWLHV�WUDGLQJ�QHDU�WHQGROODUV��-RXUQDO�RI�)LQDQFLDO�,QWHUPHGLDWLRQ������������
%HVVHPELQGHU�� +��� ����D�� ,VVXHV� LQ� DVVHVVLQJ� WUDGH� H[HFXWLRQ� FRVWV�� -RXUQDO� RI� )LQDQFLDO� 0DUNHWV�IRUWKFRPLQJ�
%HVVHPELQGHU��+�������E��7UDGH�H[HFXWLRQ�FRVWV�DQG�PDUNHW�TXDOLW\�DIWHU�GHFLPDOL]DWLRQ���:RUNLQJ�SDSHU�8QLYHUVLW\�RI�8WDK�
&KDNUDYDUW\�� 6��� +DUULV�� 6��� :RRG�� 5��� ����D�� � 'HFLPDO� WUDGLQJ� DQG� PDUNHW� LPSDFW�� :RUNLQJ� SDSHU�8QLYHUVLW\�RI�0HPSKLV�
&KDNUDYDUW\��6���+DUULV��6���:RRG��5�������E��'HFLPDO�WUDGLQJ�DQG�PDUNHW�LPSDFW��WKH�1DVGDT�H[SHULHQFH�:RUNLQJ�SDSHU��8QLYHUVLW\�RI�0HPSKLV�
&KXQJ��.���9DQ�1HVV��%���9DQ�1HVV��5���������/LPLW�RUGHUV�DQG� WKH�ELG�DVN�VSUHDG�� -RXUQDO�RI�)LQDQFLDO(FRQRPLFV�������������
&KXQJ�� .��� 9DQ� 1HVV�� %��� 9DQ� 1HVV�� 5��� ������ 7UDGLQJ� FRVWV� DQG� TXRWH� FOXVWHULQJ� RQ� WKH� 1<6(� DQG1DVGDT�DIWHU�GHFLPDOL]DWLRQ��:RUNLQJ�SDSHU��7KH�6WDWH�8QLYHUVLW\�RI�1HZ�<RUN�DW�%XIIDOR�
*URVVPDQ�� 6��� 0LOOHU�� 0��� &RQH�� .��� )LVFKHO�� '��� 5RVV�� '��� ������ &OXVWHULQJ� DQG� FRPSHWLWLRQ� LQ� GHDOHUPDUNHWV���-RXUQDO�RI�/DZ�DQG�(FRQRPLFV�����������
+DUULV��/���������6WRFN�SULFH�FOXVWHULQJ�DQG�GLVFUHWHQHVV��5HYLHZ�RI�)LQDQFLDO�6WXGLHV������������
+DUULV�� /��� ������ 0LQLPXP� SULFH� YDULDWLRQV�� GLVFUHWH� ELG�DVN� VSUHDGV�� DQG� TXRWDWLRQ� VL]HV�� 5HYLHZ� RI)LQDQFLDO�6WXGLHV������������
+DUULV��/���������'HFLPDOL]DWLRQ��D�UHYLHZ�RI�WKH�DUJXPHQWV�DQG�HYLGHQFH��:RUNLQJ�SDSHU��8QLYHUVLW\�RI6RXWKHUQ�&DOLIRUQLD�
+DUULV�� /��� ������ 7UDGLQJ� LQ� SHQQLHV�� D� VXUYH\� RI� WKH� LVVXHV�� :RUNLQJ� SDSHU�� 8QLYHUVLW\� RI� 6RXWKHUQ&DOLIRUQLD�
+DUULV��/���3DQFKDSDJHVDQ��9����������7KH�LQIRUPDWLRQ�FRQWHQW�RI�WKH�OLPLW�RUGHU�ERRN��HYLGHQFH�IURP�1<6(VSHFLDOLVW�DFWLRQV��:RUNLQJ�SDSHU��8QLYHUVLW\�RI�6RXWKHUQ�&DOLIRUQLD�
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-HQQLQJV��5���������*HWWLQJ�³3HQQLHG´��7KH�HIIHFW�RI�GHFLPDOL]DWLRQ�RQ�WUDGHUV¶�ZLOOLQJQHVV�WR�OHDQ�RQ�WKHOLPLW�RUGHU�ERRN�DW�WKH�1HZ�<RUN�6WRFN�([FKDQJH���:RUNLQJ�SDSHU���7KH�1HZ�<RUN�6WRFN�([FKDQJH�
/HH��&���5HDG\��0���������,QIHUULQJ�WUDGH�GLUHFWLRQ�IURP�LQWUDGD\�GDWD��-RXUQDO�RI�)LQDQFH�������������
0F,QLVK��7���:RRG��5���������$Q�DQDO\VLV�RI�LQWUDGD\�SDWWHUQV�LQ�ELG�DVN�VSUHDGV�IRU�1<6(�VWRFNV��-RXUQDORI�)LQDQFH�������������
1DVGDT�6WRFN�0DUNHW��,QF�������D��,PSDFW�RI�GHFLPDOL]DWLRQ��3UHVV�UHOHDVH�E\�1DVGDT�(FRQRPLF�5HVHDUFK�-XQH����������
1DVGDT�6WRFN�0DUNHW��,QF�������E��7KH�LPSDFW�RI�GHFLPDOL]DWLRQ�RQ�WKH�1DVGDT�6WRFN�0DUNHW��ILQDO�UHSRUWWR�WKH�6HFXULWLHV�DQG�([FKDQJH�&RPPLVVLRQ��0DQXVFULSW�SUHSDUHG�E\�WKH�1DVGDT�(FRQRPLF�5HVHDUFK��-XQH���������
1HZ�<RUN� 6WRFN� ([FKDQJH�� ����D�� &RPSDULQJ� ELG�DVN� VSUHDGV� RQ� WKH� 1HZ� <RUN� 6WRFN� ([FKDQJH� DQG1DVGDT�LPPHGLDWHO\�IROORZLQJ�1DVGDT�GHFLPDOL]DWLRQ��0DQXVFULSW�SUHSDUHG�E\�1<6(�5HVHDUFK��-XO\���������
1HZ�<RUN�6WRFN�([FKDQJH������E��'HFLPDOL]DWLRQ�RI�WUDGLQJ�RQ�WKH�1HZ�<RUN�6WRFN�([FKDQJH��D�UHSRUW�WRWKH�6HFXULWLHV� DQG�([FKDQJH�&RPPLVVLRQ�� �0DQXVFULSW� SUHSDUHG� E\�5HVHDUFK�'LYLVLRQ� RI� WKH�1HZ�<RUN6WRFN�([FKDQJH��,QF���6HSWHPEHU���������
5RQHQ��7���:HDYHU��'���������7HHQLHV�DQ\RQH"�7KH�HIIHFW�RI�WLFN�VL]H�RQ�YRODWLOLW\��WUDGHU�EHKDYLRU��DQGPDUNHW�TXDOLW\��-RXUQDO�RI�)LQDQFLDO�0DUNHWV������������
6WROO��+��� ������7KH� SULFLQJ� RI� VHFXULW\� GHDOHU� VHUYLFHV�� DQ� HPSLULFDO� VWXG\� RI�1DVGDT� VWRFNV�� -RXUQDO� RI)LQDQFH���������������



��

7DEOH��'HVFULSWLYH�VWDWLVWLFV�EHIRUH�DQG�DIWHU�GHFLPDOL]DWLRQ7KLV� WDEOH� VKRZV� VHOHFW� DWWULEXWHV� RI� WKH� VWXG\� VDPSOH� RI� VWRFNV� GXULQJ� WKH� SUH�� DQG� SRVW�GHFLPDOL]DWLRQ� VWXG\� SHULRGV� IRU� HDFK� SLORW� DV� ZHOO� DV� WKH� IXOOLPSOHPHQWDWLRQ� JURXS�� �:H�PHDVXUH� VKDUH� SULFH� E\� WKH� DYHUDJH� GDLO\� FORVLQJ� TXRWH�PLGSRLQW� DQG� UHWXUQ� YRODWLOLW\� E\� WKH� VWDQGDUG� GHYLDWLRQ� RI� GDLO\� UHWXUQVFDOFXODWHG� IURP� WKH� GDLO\� FORVLQJ� TXRWH� PLGSRLQWV�� 7KH� WDEOH� DOVR� UHSRUWV� WKH� UHVXOWV� RI� SDLUHG� FRPSDULVRQ� W�WHVWV� RQ� WKH� PHDQ� DEVROXWH� DQG� PHDQ� UHODWLYHGLIIHUHQFHV�LQ�VWRFN�DWWULEXWHV�EHWZHHQ�WKH�SUH��DQG�SRVW�GHFLPDOL]DWLRQ�VWXG\�SHULRGV���7KH�PHDQ�DEVROXWH�GLIIHUHQFH�LV�VLPSO\�WKH�PHDQ�GLIIHUHQFH�LQ�WKH�VWRFNDWWULEXWH�EHWZHHQ�WKH�SUH��DQG�SRVW�GHFLPDOL]DWLRQ�VWXG\�SHULRGV��7KH�PHDQ�UHODWLYH�GLIIHUHQFH�LV�WKH�FURVV�VHFWLRQDO�PHDQ�RI�WKH�UDWLR�RI�WKH�DEVROXWH�GLIIHUHQFH�WRWKH�SUH�GHFLPDOL]DWLRQ�YDOXH�RI�WKH�VWRFN�DWWULEXWH��1�GHQRWHV�WKH�VDPSOH�VL]H�
%HIRUH�GHFLPDOL]DWLRQ $IWHU�GHFLPDOL]DWLRQ 0HDQ�GLIIHUHQFH
0HDQ 0HGLDQ 6�'� 0HDQ 0HGLDQ 6�'� $EVROXWH W�VWDWLVWLF 5HODWLYH W�VWDWLVWLF

3DQHO�$��$XJXVW����������3LORW��1� ���
1XPEHU�RI�WUDGHV ��� �� ��� ��� �� ��� �� ���� ������ ����


7UDGH�VL]H��������� ����� ����� ����� ����� ����� ����� ���� ����
 ������ ����


6KDUH�SULFH ����� ����� ����� ����� ����� ������� ���� ���� ������ ����
5HWXUQ�YRODWLOLW\ ������ ������ ������ ������ ������ ������ ������ ���� ������ ����
0DUNHW�YDOXH�RI�HTXLW\����PLOOLRQ� ����� ��� ����� ����� ��� ����� ��� ���� ������ ����
3DQHO�%��6HSWHPEHU����������3LORW��1� ����
1XPEHU�RI�WUDGHV ��� �� ��� ��� �� ��� �� ����

 ������ ����



7UDGH�VL]H��������� ����� ����� ����� ����� ����� ����� ±����� ±���� ±������ ±����
6KDUH�SULFH ����� ����� ����� ����� ����� ����� ±���� ±���� ±������ ±����



5HWXUQ�YRODWLOLW\ ������ ������ ������ ������ ������ ������ ������ ����

 ������ ����



0DUNHW�YDOXH�RI�HTXLW\����PLOOLRQ� ����� ����� ������ ����� ��� ������ ±��� ±���� ±������ ±����



3DQHO�&��'HFHPEHU���������3LORW��1� ����
1XPEHU�RI�WUDGHV ��� �� ��� ��� �� ��� �� ����

 ������ �����



7UDGH�VL]H��������� ����� ����� ����� ����� ����� ����� ±����� ±���� ������ ����
6KDUH�SULFH ����� ����� ����� ����� ����� ����� ���� ���� ������ ����
5HWXUQ�YRODWLOLW\ ������ ������ ������ ������ ������ ������ ������ ���� ������ ����



0DUNHW�YDOXH�RI�HTXLW\����PLOOLRQ� ����� ��� ������ ����� ��� ������ ±�� ±���� ±������ ±����
3DQHO�'��-DQXDU\����������)XOO��1� �������
1XPEHU�RI�WUDGHV ��� �� ��� ��� �� ��� �� �����

 ������ ����



7UDGH�VL]H��������� ����� ����� ����� ����� ����� ����� ±����� ±�����

 ±������ ±����



6KDUH�SULFH ����� ����� ����� ����� ����� ����� ���� ����

 ������ �����



5HWXUQ�YRODWLOLW\ ������ ������ ������ ������ ������ ������ ±������ ±�����

 ±������ ±�����



0DUNHW�YDOXH�RI�HTXLW\����PLOOLRQ� ����� ��� ������ ����� ��� ������ ±�� ±���� ������ �����





�DQG�
 6WDWLVWLFDOO\�VLJQLILFDQW�DW�WKH����DQG����OHYHOV��UHVSHFWLYHO\�



��

7DEOH��6SUHDGV�DQG�GHSWKV�EHIRUH�DQG�DIWHU�GHFLPDOL]DWLRQ)RU�HDFK�VWRFN�ZH�ILUVW�FDOFXODWH�WKH�WLPH�ZHLJKWHG�TXRWHG�VSUHDG��WKH�WUDGH�ZHLJKWHG�HIIHFWLYH�VSUHDG��DQG�WKH�WLPH�ZHLJKWHG�TXRWHG�GHSWK�GXULQJ�WKH�SUH��DQGSRVW�GHFLPDOL]DWLRQ�VWXG\�SHULRGV��UHVSHFWLYHO\��:H�FDOFXODWH�ERWK�WKH�GROODU�DQG�SURSRUWLRQDO�TXRWHG�DQG�HIIHFWLYH�VSUHDGV�DQG�WKH�GHSWK�LQ�GROODUV�DQG�LQ�URXQGORWV��:H�WKHQ�FDOFXODWH�WKH�FURVV�VHFWLRQDO�PHDQV�RI�WKHVH�YDULDEOHV�GXULQJ�HDFK�SHULRG��7KH�WDEOH�DOVR�UHSRUWV�WKH�UHVXOWV�RI�SDLUHG�W�WHVWV�RQ�WKH�HTXDOLW\�RI�WKHPHDQ�EHWZHHQ�WKH�WZR�SHULRGV��1�GHQRWHV�WKH�VDPSOH�VL]H�
%HIRUH�GHFLPDOL]DWLRQ $IWHU�GHFLPDOL]DWLRQ 0HDQ�GLIIHUHQFH
0HDQ 0HGLDQ 6�'� 0HDQ 0HGLDQ 6�'� $EVROXWH W�VWDWLVWLF 5HODWLYH W�VWDWLVWLF

3DQHO�$��$XJXVW����������3LORW��1� ���
4XRWHG�VSUHDG���� ������ ������ ������ ������ ������ ������ ±������ ±����
 ±������ ±����



4XRWHG�VSUHDG���� ������ ������ ������ ������ ������ ������ ±������ ±����
 ±������ ±����



(IIHFWLYH�VSUHDG���� ������ ������ ������ ������ ������ ������ ±������ ±����
 ±������ ±�����



(IIHFWLYH�VSUHDG���� ������ ������ ������ ������ ������ ������ ±������ ±����
 ±������ ±�����



4XRWHG�GHSWK��������� ��� �� ��� ��� �� ��� ±�� ±���� ±������ ±����
4XRWHG�GHSWK��URXQG�ORWV� �� �� �� �� �� �� ±�� ±���� ±������ ±����
3DQHO�%��6HSWHPEHU����������3LORW��1� ����
4XRWHG�VSUHDG���� ������ ������ ������ ������ ������ ������ ±������ ±����
 ±������ ±����



4XRWHG�VSUHDG���� ������ ������ ������ ������ ������ ������ ±������ ±����

 ±������ ±����



(IIHFWLYH�VSUHDG���� ������ ������ ������ ������ ������ ������ ±������ ±����

 ±������ ±����



(IIHFWLYH�VSUHDG���� ������ ������ ������ ������ ������ ������ ±������ ±����

 ±������ ±����



4XRWHG�GHSWK��������� ��� ��� ��� ��� ��� ��� ±��� ±����

 ±������ ±����



4XRWHG�GHSWK��URXQG�ORWV� ��� �� ��� �� �� �� ±�� ±����

 ±������ ±����



3DQHO�&��'HFHPEHU���������3LORW��1� ����
4XRWHG�VSUHDG���� ������ ������ ������ ������ ������ ������ ±������ ±�����

 ±������ ±�����



4XRWHG�VSUHDG���� ������ ������ ������ ������ ������ ������ ±������ ±����

 ±������ ±�����



(IIHFWLYH�VSUHDG���� ������ ������ ������ ������ ������ ������ ±������ ±�����

 ±������ ±�����



(IIHFWLYH�VSUHDG���� ������ ������ ������ ������ ������ ������ ±������ ±����

 ±������ ±�����



4XRWHG�GHSWK��������� ��� �� ��� �� �� �� ±��� ±����

 ±������ ±����



4XRWHG�GHSWK��URXQG�ORWV� ��� �� ��� �� �� �� ±�� ±����

 ±������ ±����



3DQHO�'��-DQXDU\����������)XOO��1� �������
4XRWHG�VSUHDG���� ������ ������ ������ ������ ������ ������ ±������ ±�����

 ±������ ±�����



4XRWHG�VSUHDG���� ������ ������ ������ ������ ������ ������ ±������ ±�����

 ±������ ±�����



(IIHFWLYH�VSUHDG���� ������ ������ ������ ������ ������ ������ ±������ ±�����

 ±������ ±�����



(IIHFWLYH�VSUHDG���� ������ ������ ������ ������ ������ ������ ±������ ±�����

 ±������ ±�����



4XRWHG�GHSWK��������� ��� ��� ��� ��� �� ��� ±��� ±�����

 ±������ ±�����



4XRWHG�GHSWK��URXQG�ORWV� ��� �� ��� �� �� �� ±�� ±����

 ±������ ±�����





�DQG�
 6WDWLVWLFDOO\�VLJQLILFDQW�DW�WKH����DQG����OHYHOV��UHVSHFWLYHO\�



��

7DEOH��'HWHUPLQDQWV�RI�WKH�SURSRUWLRQ�RI�RQH�WLFN�VSUHDGV�GXULQJ�WKH�SUH�GHFLPDOL]DWLRQ�SHULRG:H�PHDVXUH�WKH�SUREDELOLW\�WKDW�WKH�PLQLPXP�SULFH�YDULDWLRQ�LV�D�ELQGLQJ�FRQVWUDLQW�RQ�VSUHDG�ZLGWKV�E\�WKH�SURSRUWLRQ�RI�TXRWHG�VSUHDGV�WKDW�DUH�HTXDO�WR�������340,1B46�� GXULQJ� WKH� SUH�GHFLPDOL]DWLRQ� VWXG\� SHULRG�� 7R� DVVHVV� WKH� VHQVLWLYLW\� RI� RXU� UHVXOWV� WR� GLIIHUHQW� PHDVXUHPHQW� PHWKRGV�� ZH� DOVR� FDOFXODWH� WKHSURSRUWLRQ�RI�WUDGLQJ�WLPH�GXULQJ�ZKLFK�WKH�TXRWHG�VSUHDG�LV�HTXDO�WR��������370,1B46����,Q�DGGLWLRQ��ZH�FDOFXODWH�WKH�SURSRUWLRQ�RI�HIIHFWLYH�VSUHDGV�WKDW�DUHHTXDO�WR�RQH�WLFN��340,1B(6���3DQHO�$�UHSRUWV�WKH�GHVFULSWLYH�VWDWLVWLFV�RI�WKH�WKUHH�PHDVXUHV�RI�WKH�ELQGLQJ�FRQVWUDLQWV���3DQHO�%�SUHVHQWV�WKH�UHJUHVVLRQ�UHVXOWVVKRZLQJ�KRZ�WKHVH�YDULDEOHV�DUH�UHODWHG�WR�VWRFN�DWWULEXWHV��VKDUH�SULFH��QXPEHU�RI�WUDGHV��WUDGH�VL]H��UHWXUQ�YRODWLOLW\��DQG�PDUNHW�YDOXH�RI�HTXLW\����7R�GHWHUPLQHZKHWKHU�WKH�UHODWLRQ�EHWZHHQ�WKH�SURSRUWLRQ�RI�RQH�WLFN�VSUHDGV�DQG�VWRFN�DWWULEXWHV�GLIIHUV�DFURVV�GHFLPDOL]DWLRQ�LPSOHPHQWDWLRQ�JURXSV��ZH�LQFOXGH�WKUHH�SLORWGXPP\�YDULDEOHV�LQ�WKH�UHJUHVVLRQV��1XPEHUV�LQ�SDUHQWKHVLV�DUH�W�VWDWLVWLFV���1�GHQRWHV�WKH�VDPSOH�VL]H�
3DQHO�$��'HVFULSWLYH�VWDWLVWLFV 3DQHO�%��5HJUHVVLRQ�UHVXOWV

340,1B46 370,1B46 340,1B(6 9DULDEOH 340,1B46 370,1B46 340,1B(6
,QWHUFHSW ±������ ±������ ±������0HDQ ������ ������ ������ �±������

 �±������

 �±������
6WDQGDUG�GHYLDWLRQ ������ ������ ������ 3LORW���GXPP\ ±������ ±������ ±�������±����� �±����� �±�����0LQLPXP ������ ������ ������ 3LORW���GXPP\ ������ ������ �������VW�SHUFHQWLOH ������ ������ ������ ������ ������ �������WK�SHUFHQWLOH ������ ������ ������ 3LORW���GXPP\ ±������ ±������ ±��������WK�SHUFHQWLOH ������ ������ ������ �±����� �±����� �±�����
��WK�SHUFHQWLOH ������ ������ ������ /RJ�VKDUH�SULFH� ±������ ±������ ±��������WK�SHUFHQWLOH ������ ������ ������ �±������

 �±������

 �±������

��WK�SHUFHQWLOH ������ ������ ������ /RJ�QXPEHU�RI�WUDGHV� ������ ������ ��������WK�SHUFHQWLOH ������ ������ ������ �������

 �������

 �������

��WK�SHUFHQWLOH ������ ������ ������ /RJ�WUDGH�VL]H� ������ ������ ��������WK�SHUFHQWLOH ������ ������ ������ �������

 �������

 ������

0D[LPXP ������ ������ ������ /RJ�UHWXUQ�YRODWLOLW\� ±������ ±������ ±�������±������

 �±������

 �±������

1 ���� ���� ���� /RJ�PDUNHW�YDOXH�RI�HTXLW\� ±������ ±������ ±�������±�����
 �±�����

 �±�����)±VWDWLVWLF ������

 ������

 ������



$GMXVWHG�5� ������ ������ ������
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��

7DEOH��&KDQJHV�LQ�WKH�VSUHDG�DQG�GHSWK�DQG�WKH�SURSRUWLRQV�RI�RQH�WLFN�VSUHDGV�DQG�RGG�VL[WHHQWK�TXRWHV7R�DVVHVV�KRZ�WKH�UHOD[DWLRQ�RI�WKH�ELQGLQJ�FRQVWUDLQW�DIIHFWHG�VSUHDGV�DQG�GHSWK��ZH�ILUVW�FOXVWHU�RXU�VWXG\�VDPSOH�RI�������VWRFNV�LQWR�WHQ�SRUWIROLRV�DFFRUGLQJ�WR340,1��340,1B46�IRU�WKH�TXRWHG�VSUHDG�DQG�GHSWK�DQG�340,1B(6�IRU�WKH�HIIHFWLYH�VSUHDG���:H�WKHQ�FDOFXODWH�WKH�PHDQ�SHUFHQWDJH�FKDQJHV�LQ�WKH�TXRWHGVSUHDG�� HIIHFWLYH� VSUHDG�� DQG�GHSWK�ZLWKLQ� HDFK�SRUWIROLR��7R�DVVHVV�KRZ� WKH�SUH�GHFLPDOL]DWLRQ�TXRWH� FRDUVHQHVV� DIIHFWHG� VSUHDG�DQG�GHSWK� FKDQJHV��ZH� DOVRFOXVWHU�RXU�VWXG\�VDPSOH�LQWR�WHQ�SRUWIROLRV�DFFRUGLQJ�WR�WKH�SURSRUWLRQ�RI�RGG�VL[WHHQWK�TXRWHV��32''��DQG�FDOFXODWH�PHDQ�SHUFHQWDJH�VSUHDG�DQG�GHSWK�FKDQJHV
ZLWKLQ�HDFK�SRUWIROLR��,Q�HDFK�FHOO��ZH�UHSRUW�WKH�PHDQ�SHUFHQWDJH�FKDQJH�LQ�WKH�YDULDEOH��DYDULDEOH��DQG�WKH�FRUUHVSRQGLQJ�W�VWDWLVWLF��(DFK�SRUWIROLR�FRQWDLQV����RU�����VWRFNV�

'HFLOHV � � � � � � � � � ��
�6PDOOHVW� �/DUJHVW�

3DQHO�$��'HFLOHV�DUH�EDVHG�RQ�WKH�SURSRUWLRQ�RI�RQH�WLFN�VSUHDGV��340,1B46�RU�340,1B(6�D4XRWHG�VSUHDG���� ±������ ±������ ±������ ±������ ±������ ±������ ±������ ±������ ±������ ±������
�±�����

 �±������

 �±������

 �±������

 �±������

 �±������

 �±������

 �±������

 �±������

 �±������

D4XRWHG�VSUHDG���� ±������ ±������ ±������ ±������ ±������ ±������ ±������ ±������ ±������ ±������
�±�����

 �±������

 �±������

 �±������

 �±������

 �±������

 �±������

 �±������

 �±������

 �±������

D(IIHFWLYH�VSUHDG���� ±������ ±������ ±������ ±������ ±������ ±������ ±������ ±������ ±������ ±������
�±�����

 �±������

 �±������

 �±������

 �±������

 �±������

 �±������

 �±������

 �±������

 �±������

D(IIHFWLYH�VSUHDG���� ±������ ±������ ±������ ±������ ±������ ±������ ±������ ±������ ±������ ±������
�±������

 �±������

 �±������

 �±������

 �±������

 �±������

 �±������

 �±������

 �±������

 �±������

D4XRWHG�GHSWK���� ������ ±������ ±������ ±������ ±������ ±������ ±������ ±������ ±������ ±������
������ �±�����

 �±�����

 �±������

 �±������

 �±������

 �±������

 �±������

 �±������

 �±������

D4XRWHG�GHSWK���� ±������ ±������ ±������ ±������ ±������ ±������ ±������ ±������ ±������ ±������
�±����� �±�����

 �±�����

 �±������

 �±������

 �±������

 �±������

 �±������

 �±������

 �±������



3DQHO�%��'HFLOHV�DUH�EDVHG�RQ�WKH�SURSRUWLRQ�RI�RGG�VL[WHHQWK�TXRWHV��32''�
D4XRWHG�VSUHDG���� ±������ ±������ ±������ ±������ ±������ ±������ ±������ ±������ ±������ ±������

�±�����

 �±������

 �±������

 �±������

 �±������

 �±������

 �±������

 �±������

 �±������

 �±������

D4XRWHG�VSUHDG���� ±������ ±������ ±������ ±������ ±������ ±������ ±������ ±������ ±������ ±������
�±������

 �±������

 �±������

 �±������

 �±������

 �±������

 �±������

 �±������

 �±������

 �±������

D(IIHFWLYH�VSUHDG���� ±������ ±������ ±������ ±������ ±������ ±������ ±������ ±������ ±������ ±������
�±�����

 �±������

 �±������

 �±������

 �±������

 �±������

 �±������

 �±������

 �±������

 �±������

D(IIHFWLYH�VSUHDG���� ±������ ±������ ±������ ±������ ±������ ±������ ±������ ±������ ±������ ±������
�±������

 �±������

 �±������

 �±������

 �±������

 �±������

 �±������

 �±������

 �±������

 �±������

D4XRWHG�GHSWK���� ±������ ±������ ±������ ±������ ±������ ±������ ±������ ±������ ±������ ±������
�±����� �±�����

 �±������

 �±�����

 �±������

 �±������

 �±������

 �±������

 �±������

 �±������

D4XRWHG�GHSWK���� ±������ ±������ ±������ ±������ ±������ ±������ ±������ ±������ ±������ ±������
�±�����

 �±������

 �±������

 �±�����

 �±������

 �±������

 �±������

 �±������

 �±������

 �±������
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7DEOH��'HWHUPLQDQWV�RI�WKH�FKDQJHV�LQ�WKH�VSUHDG�DQG�GHSWK
7R�H[DPLQH�KRZ�WKH�REVHUYHG�FKDQJHV�LQ�VSUHDGV�DQG�GHSWKV�FDQ�EH�H[SODLQHG�E\�WKH�ELQGLQJ�FRQVWUDLQW�WRJHWKHU�ZLWK�WKHVH�RWKHU�IDFWRUV��ZH�HVWLPDWH�WKH�IROORZLQJ�UHJUHVVLRQ�PRGHOV�( ) ( ){ }
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ZKHUH�D635($'L�DQG�D'(37+L�GHQRWH�WKH�SHUFHQWDJH�FKDQJH�LQ�WKH�VSUHDG�DQG�GHSWK��UHVSHFWLYHO\��EHWZHHQ�WKH�SUH��DQG�SRVW�GHFLPDOL]DWLRQ�SHULRGV���SRVW�YDOXH�±�SUH�YDOXH��SUH�YDOXH��'N��N� ���WR���
LV�WKH�GXPP\�YDULDEOH�IRU�HDFK�GHFLPDOL]DWLRQ�SLORW��$N�L��N� ���WR����UHSUHVHQWV�RQH�RI�WKH�ILYH�VWRFN�DWWULEXWHV±VKDUH�SULFH��WKH�QXPEHU�RI�WUDGHV��WUDGH�VL]H��WKH�VWDQGDUG�GHYLDWLRQ�RI�GDLO\�VWRFN�UHWXUQV�
DQG�WKH�PDUNHW�YDOXH�RI�HTXLW\��340,1L��635($'L��'(37+L��DQG�32''L�DUH�WKH�SUH�GHFLPDOL]DWLRQ�YDOXHV�RI�WKH�SURSRUWLRQ�RI�VSUHDGV�WKDW�DUH�HTXDO�WR�WKH�PLQLPXP�SULFH�YDULDWLRQ��WKH�VSUHDG��WKH
GHSWK��DQG�WKH�SURSRUWLRQ�RI�RGG�VL[WHHQWK�TXRWHV��UHVSHFWLYHO\�� V�DQG� V�DUH�WKH�UHJUHVVLRQ�FRHIILFLHQWV��DQG� �L�DQG� �L�DUH�WKH�HUURU�WHUPV��:H�FDOFXODWH�D635($'L�DQG�D'(37+L�XVLQJ�WKH�SURSRUWLRQDO
VSUHDG�DQG�GROODU�GHSWK��/LNHZLVH��635($'L�DQG�'(37+L��DUH�WKH�SUH�GHFLPDO�SURSRUWLRQDO�VSUHDG�DQG�GROODU�GHSWK��UHVSHFWLYHO\���:H�LQFOXGH�635($'L�DQG�'(37+L�LQ�WKH�PRGHO�WR�GHWHUPLQH�ZKHWKHU
VWRFNV�ZLWK�ODUJHU�VSUHDGV�RU�GHSWKV�EHIRUH�GHFLPDOL]DWLRQ�H[SHULHQFHG�JUHDWHU�UHGXFWLRQ�LQ�WKHVH�YDULDEOHV���:H�LQFOXGH�WKH�GXPP\�YDULDEOHV�'N��N� ���WR����LQ�WKH�PRGHO�WR�GHWHUPLQH�ZKHWKHU�GHFLPDO
SULFLQJ�H[HUWHG�GLIIHUHQW�LPSDFWV�EHWZHHQ�WKH�ILUVW�WKUHH�SLORWV�DQG�WKH�IXOO�LPSOHPHQWDWLRQ�JURXS��1XPEHUV�LQ�SDUHQWKHVLV�DUH�W�VWDWLVWLFV�

,QGHSHQGHQW�YDULDEOH &KDQJH�LQ�TXRWHG�VSUHDG &KDQJH�LQ�HIIHFWLYH�VSUHDG &KDQJH�LQ�GHSWK
��� ��� ��� ��� ��� ��� ��� ��� ���

,QWHUFHSW ±������ ±������ ±������ ±������ ±������ ±������ ±������ ±������ ������
�±������

 �±������

 �±����� �±������

 �±������

 �±����� �±������

 �±����� ������

3LORW���GXPP\ ±������ ±������ ±������ ±������ ±������ ±������ ������ ������ ������
�±����� �±����� �±����� �±����� �±����� �±����� ������ ������ ������

3LORW���GXPP\ ������ ������ ������ ������ ������ ������ ±������ ±������ ±������
������
 ������

 ������

 ������

 ������

 ������

 �±����� �±����� �±�����

3LORW���GXPP\ ������ ������ ������ ������ ������ ������ ±������ ������� ±������
������ ������ ������ ������ ������

 ������ �±����� ������� �±�����

/RJ�VKDUH�SULFH� ±������ ±������ ±������ ±������ ±������ ±������ ������ ������ ������
�±������

 �±������

 �±������

 �±�����

 �±�����

 �±�����

 ������
 ������

 ������



/RJ�QXPEHU�RI�WUDGHV� ±������ ±������ ±������ ±������ ±������ ±������ ������ ������ ������
�±������

 �±������

 �±������

 �±������

 �±������

 �±������

 ������ ������
 ������



/RJ�WUDGH�VL]H� ������ ±������ ������� ������ ±������ ±������ ������ ������ ������
������
 �±�����

 �������

 ������

 �±����� �±����� �������

 �������

 �������



/RJ�UHWXUQ�YRODWLOLW\� ������ ������ ������ ������ ������ ������ ������� ±������ ±������
�������

 �������

 �������

 �������

 �������

 �������

 ������� �±�����

 �±�����



/RJ�PDUNHW�YDOXH�RI�HTXLW\� ±������ ±������ ±������ ±������ ±������ ±������ ±������ ±������ ±������
�±�����

 �±�����

 �±�����

 �±�����

 �±�����

 �±�����

 �±�����

 �±�����
 �±�����


3URSRUWLRQ�RI�RQH�WLFN�VSUHDGV ± ±������ ±������ ± ±������ ±������ ± ±������ ±������
�340,1� �±������

 �±������

 �±������

 �±������

 �±������

 �±������



635($'�RU�'(37+ ± ± ������ ± ± ������ ± ± ±����[��±�

������ ������

 �±�����
3URSRUWLRQ�RI�RGG�VL[WHHQWKV
�32''�

)�VWDWLVWLF
$GMXVWHG�5�

±

������



������

±

������



������

±������
�±�����



������



������

±

�����



������

±

������



������

±������
�±�����



������



������

±

�����



������

±

������



������

±������
�±�����

������



������



�DQG�
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7DEOH��&RPSRQHQWV�RI�VSUHDG�DQG�GHSWK�UHGXFWLRQV7KLV� WDEOH� VKRZV� KRZ�PXFK�RI� WKH�REVHUYHG� FKDQJHV� LQ� WKH� VSUHDG� DQG� GHSWK� FDQ� EH� DWWULEXWHG� WR� WKH� SURSRUWLRQ� RI� RQH�WLFN� VSUHDGV�� WKH� SURSRUWLRQ� RI� RGG�VL[WHHQWK�TXRWHV��DQG�WKH�FKDQJHV�LQ�VWRFN�DWWULEXWHV��&KDQJHV�LQ�WKH�TXRWHG�VSUHDG��HIIHFWLYH�VSUHDG��DQG�GHSWK�DUH�WKH�UHODWLYH���FKDQJHV�ZLWK�UHVSHFW�WR�WKH�SUH�GHFLPDOL]DWLRQ�OHYHO�
&KDQJH�LQ�TXRWHG�VSUHDG &KDQJH�LQ�HIIHFWLYH�VSUHDG &KDQJH�LQ�GHSWK'HFRPSRVLWLRQ�RI�WKH�REVHUYHG�FKDQJHV $EVROXWH 3URSRUWLRQ $EVROXWH 3URSRUWLRQ $EVROXWH 3URSRUWLRQ

�L�����7RWDO�UHGXFWLRQ��WKH�IXOO�LPSOHPHQWDWLRQ�PHDQ� ������� ������� ������� ������� ������� �������
�LL����0RGHO�����LQWHUFHSW ������� ������� �������
�LLL���5HGXFWLRQ�GXH�WR�VWRFN�DWWULEXWHV���L��±��LL� ������� ������ ������� ������ ������� ������
�LY���0RGHO�����LQWHUFHSW ������� ������� ������
�Y����5HGXFWLRQ�GXH�WR�WKH�ELQGLQJ�FRQVWUDLQW���LL��±��LY� ������� ������ ������� ������ ������� ������
�YL���0RGHO�����LQWHUFHSW ������ ������ ������
�YLL��5HGXFWLRQ�GXH�WR�IURQW�UXQQLQJ�DQG�WKH�SUH�GHFLPDO�VSUHDG���L�����LLL��±��Y� ������� ������ ������� ������ ������ �����



��

7DEOH��
5HJUHVVLRQ�UHVXOWV�ZLWK�DOWHUQDWLYH�PHDVXUHV�RI�IURQW�UXQQLQJ�DQG�SULFH�FRPSHWLWLRQ
7R�H[DPLQH�KRZ�WKH�REVHUYHG�FKDQJHV�LQ�VSUHDGV�DQG�GHSWKV�FDQ�EH�H[SODLQHG�E\�WKH�ELQGLQJ�FRQVWUDLQW�WRJHWKHU�ZLWK�WKHVH�RWKHU�IDFWRUV��ZH�HVWLPDWH�WKH�IROORZLQJ�UHJUHVVLRQ�PRGHOV�( ) ( ){ }
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ZKHUH�D635($'L�DQG�D'(37+L�GHQRWH�WKH�SHUFHQWDJH�FKDQJH�LQ�WKH�VSUHDG�DQG�GHSWK��UHVSHFWLYHO\��EHWZHHQ�WKH�SUH��DQG�SRVW�GHFLPDOL]DWLRQ�SHULRGV���SRVW�YDOXH�±�SUH�YDOXH��SUH�YDOXH��'N��N� ���WR���
LV�WKH�GXPP\�YDULDEOH�IRU�HDFK�GHFLPDOL]DWLRQ�SLORW��$N�L��N� ���WR����UHSUHVHQWV�RQH�RI�WKH�ILYH�VWRFN�DWWULEXWHV±VKDUH�SULFH��WKH�QXPEHU�RI�WUDGHV��WUDGH�VL]H��WKH�VWDQGDUG�GHYLDWLRQ�RI�GDLO\�VWRFN�UHWXUQV�
DQG�WKH�PDUNHW�YDOXH�RI�HTXLW\��340,1L��635($'L��'(37+L��35,&(��17��DQG�32''L�DUH�WKH�SUH�GHFLPDOL]DWLRQ�YDOXHV�RI�WKH�SURSRUWLRQ�RI�VSUHDGV�WKDW�DUH�HTXDO�WR�WKH�PLQLPXP�SULFH�YDULDWLRQ��WKH
VSUHDG��WKH�GHSWK��VKDUH�SULFH��WKH�QXPEHU�RI�WUDGHV��DQG�WKH�SURSRUWLRQ�RI�RGG�VL[WHHQWK�TXRWHV��UHVSHFWLYHO\�� V�DQG� V�DUH�WKH�UHJUHVVLRQ�FRHIILFLHQWV��DQG� �L�DQG� �L�DUH�WKH�HUURU�WHUPV��:H�FDOFXODWH
D635($'L�DQG�D'(37+L�XVLQJ�WKH�SURSRUWLRQDO�VSUHDG�DQG�GROODU�GHSWK���1XPEHUV�LQ�SDUHQWKHVLV�DUH�W�VWDWLVWLFV�
,QGHSHQGHQW�YDULDEOH &KDQJH�LQ�TXRWHG�VSUHDG &KDQJH�LQ�HIIHFWLYH�VSUHDG &KDQJH�LQ�GHSWK

��� ��� ��� ��� ��� ��� ��� ��� ���
,QWHUFHSW ������� ������� ������� ������� ������� ������� ������ ������ ������

�������

 �������

 ������� �������

 �������

 ������� ������ ������ ������
3LORW���GXPP\ ������� ������� ������� ������� ������� ������� ������ ������ ������

������� ������� ������� ������� ������� ������� ������ ������ ������
3LORW���GXPP\ ������ ������ ������ ������ ������ ������ ������ ������� �������

������

 ������

 ������

 ������

 ������

 ������

 ������ ������� �������
3LORW���GXPP\ ������ ������ ������ ������ ������ ������ ������� ������� �������

������ ������ ������ ������ ������ ������ ������� ������� �������
/RJ�VKDUH�SULFH� ������� ������� ������� ������� ������� ������� ������ ������ ������

��������

 ��������

 ��������

 �������

 ��������

 ��������

 ������

 ������

 ������



/RJ�QXPEHU�RI�WUDGHV� ������� ������� ������� ������� ������� ������� ������ ������ ������
��������

 ��������

 ��������

 ��������

 ��������

 ��������

 ������

 ������

 ������



/RJ�WUDGH�VL]H� ������� ������� ������� ������� ������� ������� ������ ������ ������
�������

 �������

 �������

 ������� ������� ������� �������

 �������

 �������



/RJ�UHWXUQ�YRODWLOLW\� ������ ������ ������ ������ ������ ������ ������� ������� �������
�������

 �������

 �������

 �������

 �������

 �������

 �������

 �������
 �������



/RJ�PDUNHW�YDOXH�RI�HTXLW\� ������� ������� ������� ������� ������� ������� ������� ������� �������
�������

 �������

 �������

 �������

 �������

 �������

 �������
 �������
 �������


3URSRUWLRQ�RI�RQH�WLFN�VSUHDGV ������� ������� ������� ������� ������� ������� ������� ������� �������
�340,1� ��������

 ��������

 ��������

 ��������

 ��������

 ��������

 ��������

 ��������

 ��������



635($'�RU�'(37+ ������� ������� ������� ������ ������ ������ ������ ������ ������
������� ������� ������� ������
 ������ ������ ������� ������� �������

6KDUH�SULFH��35,&(� ������� ������� ������� ������� ������� ������� ������� ������� �������
�������

 ������� ������� �������

 �������

 �������

 �������

 ������� �������

1XPEHU�RI�WUDGHV��17� ± ������� ������� ± ������� ������� ± ������� �������
�������

 �������

 ��������

 ��������

 �������

 �������



3URSRUWLRQ�RI�RGG�VL[WHHQWKV ± ± ������� ± ± ������� ± ± �������
�32''� �������

 �������

 �������

)�VWDWLVWLF
$GMXVWHG�5�

������



������
������



������
������



������
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7DEOH��,QWUDGD\�FKDQJHV�LQ�WKH�VSUHDG�DQG�GHSWK:H�SDUWLWLRQ� HDFK� WUDGLQJ�GD\� LQWR� WKLUWHHQ����PLQXWH� LQWHUYDOV� DQG�FDOFXODWH� WKH�SURSRUWLRQ�RI�RQH�WLFN� VSUHDGV� IRU� HDFK� VWRFN�EDVHG�RQ�ERWK� WKH�TXRWHG�DQGHIIHFWLYH� VSUHDGV�GXULQJ� HDFK� WLPH� LQWHUYDO�� �6LPLODUO\��ZH�DOVR� FDOFXODWH� WKH� SHUFHQWDJH� FKDQJHV� LQ� WKH� VSUHDG� DQG� GHSWK� GXULQJ� HDFK� WLPH� LQWHUYDO��:H� WKHQFDOFXODWH�WKH�PHDQ�YDOXHV�RI�WKHVH�YDULDEOHV�DFURVV�VWRFNV�GXULQJ�HDFK����PLQXWH�LQWHUYDO��7KLV�WDEOH�VKRZV�WKH�PHDQ�YDOXHV�RI�WKH�SURSRUWLRQ�RI�RQH�WLFN�VSUHDGVDQG�WKH�FKDQJHV�LQ�WKH�VSUHDG�DQG�GHSWK�IRU�HDFK�WLPH�LQWHUYDO���$OO�FKDQJHV�DUH�UHODWLYH�WR�WKH�SUH�GHFLPDOL]DWLRQ�OHYHOV���3DLUHG�W�WHVWV�RI�WKH�PHDQ�GLIIHUHQFHV�DUHUHSRUWHG�LQ�SDUHQWKHVHV��1�GHQRWHV�WKH�VDPSOH�VL]H�
4XRWHG�VSUHDG�DQG�GHSWK (IIHFWLYH�VSUHDG

,QWUDGD\�LQWHUYDO 340,1B46 &KDQJH�LQVSUHDG &KDQJH�LQGHSWK 1 340,1B(6 &KDQJH�LQVSUHDG 1
� ������ ±������ ±������ ����� ������ ±������ ����������$0±�����$0� �±������

 �±������

 �±������

� ������ ±������ ±������ ����� ������ ±������ �����������$0±�����$0� �±������

 �±������

 �±������

� ������ ±������ ±������ ����� ������ ±������ �����������$0±�����$0� �±������

 �±������

 �±������

� ������ ±������ ±������ ����� ������ ±������ �����������$0±�����$0� �±������

 �±������

 �±������

� ������ ±������ ±������ ����� ������ ±������ �����������$0±�����30� �±������

 �±������

 �±������

� ������ ±������ ±������ ����� ������ ±������ �����������30±�����30� �±������

 �±������

 �±������

� ������ ±������ ±������ ����� ������ ±������ �����������30±����30� �±������

 �±������

 �±������

� ������ ±������ ±������ ����� ������ ±������ ����������30±����30� �±������

 �±������

 �±������

� ������ ±������ ±������ ����� ������ ±������ ����������30±����30� �±������

 �±������

 �±������

�� ������ ±������ ±������ ����� ������ ±������ ����������30±����30� �±������

 �±������

 �±������

�� ������ ±������ ±������ ����� ������ ±������ ����������30±����30� �±������

 �±������

 �±������

�� ������ ±������ ±������ ����� ������ ±������ ����������30±����30� �±������

 �±������

 �±�����

�� ������ ±������ ±������ ����� ������ ±������ ����������30±����30� �±������

 �±������

 �±������





�DQG�
 6WDWLVWLFDOO\�VLJQLILFDQW�DW�WKH����DQG����OHYHOV��UHVSHFWLYHO\�



��
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	Table 5
	Figure 3.  Intraday relation between the proportion of one-tick spreads and the changes in the spread and depth.  Each point on the diagrams denotes the mean value of PQMIN_QS or PQMIN_ES corresponding to the mean value of the change in the spread or depth during each 30-minute time interval. The changes in the spread and depth are measured relative to their pre-decimalization values.  PQMIN_QS is the proportion of one-tick quoted spreads and PQMIN_ES is the proportion of effective spreads that are equal to one tick.

