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7KH�YDOXH�RI�LQKHUHQW�VRLO�FKDUDFWHULVWLFV��D�KHGRQLF�DQDO\VLV�

2VKDGKL�6DPDUDVLQJKH�DQG�6X]LH�*UHHQKDOJK�
/DQGFDUH�5HVHDUFK�0DQDDNL�:KHQXD��$XFNODQG��1HZ�=HDODQG�
�

$EVWUDFW�

,Q�DQ�DWWHPSW�WR�YDOXH�VRLO�QDWXUDO�FDSLWDO��ZH�XVH�WKH�LQKHUHQW�FKDUDFWHULVWLFV�RI�VRLO�
DQG� ODQG�YDOXDWLRQ�GDWD� WR�H[DPLQH� WKH� UHODWLRQVKLS�EHWZHHQ� VRLO� FKDUDFWHULVWLFV� DQG�
UXUDO� IDUPODQG� YDOXHV� LQ� WKH� ����� NP��0DQDZDWX� FDWFKPHQW� LQ� 1HZ� =HDODQG�� 7KH�
VWXG\�DSSOLHV�D�KHGRQLF�SULFLQJ�PHWKRG�WR�GHWHUPLQH�LI�WKH�YDOXH�RI�µFULWLFDO¶�LQKHUHQW�
FKDUDFWHULVWLFV�RI� VRLOV�DUH� UHIOHFWHG� LQ� ODQG�YDOXHV��:H� ILQG�HPSLULFDO� HYLGHQFH� WKDW�
WKH�H[DPLQHG�FKDUDFWHULVWLFV�RI�VRLO�QDWXUDO�FDSLWDO�VWRFN��H�J���SDUWLFOH�VL]H��GUDLQDJH��
SRWHQWLDO�URRWLQJ�GHSWK�DQG�SURILOH�DYDLODEOH�ZDWHU��DUH�LQ�IDFW�UHIOHFWHG�LQ�UXUDO� ODQG�
YDOXHV���
�
�
.H\ZRUGV��QDWXUDO�FDSLWDO��VRLO�FKDUDFWHULVWLFV��YDOXH�RI�VRLO��KHGRQLF�SULFHV��UXUDO�ODQG�
YDOXH��
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���,QWURGXFWLRQ�

7KH� FRQFHSW� RI� QDWXUDO� FDSLWDO� KDV� HYROYHG� LQ� UHFRJQLWLRQ� RI� WKH� LQFUHDVHG� KXPDQ�
LQIOXHQFH�DQG�UHOLDQFH�RQ�HFRV\VWHP�JRRGV�DQG�VHUYLFHV��&RUVVPDQ�DQG�%U\DQ��������
1DWXUDO� FDSLWDO� LV� FRPPRQO\� GHILQHG� DV� DQ\� VWRFN� RI� QDWXUDO� UHVRXUFHV� RU�
HQYLURQPHQWDO� DVVHWV� SURYLGHG� E\� QDWXUDO� V\VWHPV�� �IRU� LQVWDQFH�� IRUHVWV�� RFHDQV��
DJULFXOWXUDO�ODQG��ILVKHULHV��PLQHUDOV��DWPRVSKHUH�DQG�VR�RQ��WKDW�\LHOGV�D�VXVWDLQDEOH�
IORZ�RI�XVHIXO�JRRGV�DQG�VHUYLFHV�RYHU�WLPH��3HDUFH�DQG�7XUQHU�������&RVWDQ]D�DQG�
'DO\� ������ &RVWDQ]D� HW� DO�� ������ :DFNHUQDJHO� DQG� 5HHV� ������ 0DFGRQDOG� HW� DO��
������ 2OHZLOHU� ������� 7KH� JRRGV� DQG� VHUYLFHV� SURYLGHG� E\� QDWXUDO� FDSLWDO� DUH�
HVVHQWLDO� IRU� VXVWDLQLQJ� DOO� IRUPV� RI� OLIH�� µ=HUR� QDWXUDO� FDSLWDO� LPSOLHV� ]HUR� KXPDQ�
ZHOIDUH�EHFDXVH�LW�LV�QRW�IHDVLEOH�WR�VXEVWLWXWH��LQ�WRWDO��SXUHO\�µQRQ�QDWXUDO¶�FDSLWDO�IRU�
QDWXUDO� FDSLWDO¶� �&RVWDQ]D� HW� DO�� ������� (YHQ� WKRXJK� GHFLVLRQV� DURXQG� UHVRXUFH� XVH�
�ZKLFK� LPSDFWV� QDWXUDO� FDSLWDO�� DUH� PDGH� DW� WKH� PDUJLQ�� &RVWDQ]D� HW� DO�� �������
KLJKOLJKW�WKH�ODFN�RI�VXEVWLWXWDELOLW\�EHWZHHQ�QDWXUDO�FDSLWDO�DQG�KXPDQ�PDGH�FDSLWDO��
)RU�WKH�VFRSH�RI�WKLV�VWXG\�ZH�ORRN�DW�VRLO�DV�D�FULWLFDO�FRPSRQHQW�RI�QDWXUDO�FDSLWDO�
VWRFNV�WKDW�SURYLGHV�D�UDQJH�RI�HVVHQWLDO�VHUYLFHV�IRU�KXPDQ�KHDOWK��0DFGRQDOG�HW�DO��
������� (QJOLVK� 1DWXUH� ������� GHVFULEHV� FULWLFDO� QDWXUDO� FDSLWDO� DV� WKH� LUUHSODFHDEOH�
FRPSRQHQW�RI�QDWXUDO�DVVHWV��0DFGRQDOG�HW�DO���������RXWOLQHG�VRPH�FULWHULD�WKDW�FDQ�
EH� XVHG� WR� GHWHUPLQH�ZKDW� QDWXUDO� FDSLWDO� VWRFNV� FRXOG� EH� FRQVLGHUHG� FULWLFDO�� 7KH\�
XVHG�WKH�IROORZLQJ�FULWHULD�EDVHG�RQ�VXJJHVWLRQV�PDGH�E\�(QJOLVK�1DWXUH���������WKH�
µFULWLFDO�HOHPHQWV�RI�FDSLWDO�VWRFN�VKRXOG�EH��
���(VVHQWLDO�WR�KXPDQ�KHDOWK��EXW�VKRXOG�DOVR�UHIOHFW�WKH�QHHG�IRU�HFRV\VWHP�KHDOWK��
���(VVHQWLDO�WR�WKH�HIILFLHQW�IXQFWLRQLQJ�RI�OLIH�VXSSRUW�V\VWHPV��
���,UUHSODFHDEOH�RU�XQVXEVWLWXWDEOH�IRU�DOO�SUDFWLFDO�SXUSRVHV��
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��� ,Q� DGGLWLRQ�� LUUHYHUVLELOLW\� RI� HQYLURQPHQWDO� SURFHVVHV� RU� VWRFN� FKDQJHV� KDG�
LPSOLFDWLRQV�IRU�LQWHUJHQHUDWLRQDO�HTXLW\¶��

&ULWLFDO�QDWXUDO�FDSLWDO��&1&��LV�GHILQHG�VRPHZKDW�GLIIHUHQWO\�E\�(NLQV��������
DV� µWKH�QDWXUDO�FDSLWDO�ZKLFK�HQDEOHV�HQYLURQPHQWDO� IXQFWLRQV� WR�EH�SHUIRUPHG��ZLWK�
WKH� DGGLWLRQDO� FRQGLWLRQ� WKDW�� IRU� DQ\� SDUWLFXODU� &1&�� DQG� UHVXOWLQJ� HQYLURQPHQWDO�
IXQFWLRQ��WKHUH�LV�QR�VXEVWLWXWH�W\SH�RI�FDSLWDO��QDWXUDO�RU�KXPDQ�PDGH��ZKLFK�ZRXOG�
HQDEOH�WKH�VDPH�IXQFWLRQ�WR�EH�SHUIRUPHG�WR�WKH�VDPH�H[WHQW¶��$V�H[SODLQHG�E\�'DLO\�
HW�DO�� �������� VRLO� SURYLGHV� VHUYLFHV� VXFK�DV�SURYLVLRQ�RI�SK\VLFDO� VXSSRUW� WR�SODQWV��
UHWHQWLRQ� DQG� GHOLYHU\� RI� QXWULHQWV� WR� SODQWV�� GLVSRVDO� RI� ZDVWHV�� UHQHZDO� RI� VRLO�
IHUWLOLW\��EXIIHULQJ�DQG�PRGHUDWLRQ�RI�K\GURORJLFDO�F\FOH�DQG�UHJXODWLQJ�PDMRU�HOHPHQW�
F\FOHV� �RI� FDUERQ� DQG� QLWURJHQ�� IRU� H[DPSOH��� 7KXV�� ZH� FDQ�� ZLWKRXW� PXFK�
XQFHUWDLQW\��FRQVLGHU�VRLO�D�FULWLFDO�QDWXUDO�FDSLWDO�VWRFN�WKDW�FDQ�QRW�EH�UHSODFHG�DQG�
VXEVWLWXWHG�IRU�DOO�SUDFWLFDO�SXUSRVHV�JLYHQ�WKH�VHUYLFHV�LW�SURYLGHV��

,Q�WKLV�SDSHU�ZH�H[WHQG�WKH�GHILQLWLRQ�RI�FULWLFDO�QDWXUDO�FDSLWDO�JLYHQ�E\�(NLQV�
�������DQG�WKH�WKLUG�FULWHULRQ�RXWOLQHG�LQ�0DFGRQDOG�HW�DO���������IXUWKHU��DSSO\LQJ�LW�
WR�WKH�FKDUDFWHULVWLFV�RI�WKH�VRLO�QDWXUDO�FDSLWDO�VWRFN��0DQ\�FKDUDFWHULVWLFV�RI�VRLO�FDQ�
EH�FRQVLGHUHG�DV�FULWLFDO�IRU�DJULFXOWXUDO�ODQGVFDSH�DV�WKH\�FDQ�QRW�EH�IXOO\�RU�SDUWLDOO\�
UHSODFHG�RU�VXEVWLWXWHG�E\�KXPDQ�PDGH�FDSLWDO�RU�RWKHU�FRPSRQHQWV�RI�QDWXUDO�FDSLWDO��
WKDW�HQDEOH�WKH�VHUYLFHV�WR�EH�SHUIRUPHG�WR�WKH�VDPH�H[WHQW��)RU�LQVWDQFH��VRLO�SDUWLFOH�
VL]H� �WKH� SURSRUWLRQV� RI� VDQG�� VLOW�� DQG� FOD\�� FDQ� QRW� EH� HDVLO\� RU� FRVW�HIIHFWLYHO\�
PRGLILHG��+RZHYHU��WKHUH�DUH�RWKHU�FKDUDFWHULVWLFV�RI�VRLO�VWRFNV�WKDW�FRXOG�EH�SDUWLDOO\�
VXEVWLWXWHG�� IRU� H[DPSOH�� GHILFLHQFLHV� LQ� VRLO� IHUWLOLW\� PD\� EH� FRVW�HIIHFWLYHO\�
DXJPHQWHG�E\�WKH�DSSOLFDWLRQ�RI�V\QWKHWLF�IHUWLOL]HUV���

7KLV�SDSHU�IRFXVHV�RQ�YDOXLQJ�WKRVH�µFULWLFDO¶�VRLO�FKDUDFWHULVWLFV� WKDW�FDQ�QRW�
EH� UHSODFHG� RU� VXEVWLWXWHG� E\� KXPDQ�PDGH� FDSLWDO� RU� RWKHU� FRPSRQHQWV� RI� QDWXUDO�



� ��

FDSLWDO�� VXFK� DV� SDUWLFOH� VL]H� DQG� SRWHQWLDO� URRWLQJ� GHSWK�� :H� GR� DFNQRZOHGJH��
KRZHYHU�� WKDW� VRPH�RI� WKH� VRLO� FKDUDFWHULVWLFV�ZH�FRQVLGHU�FDQ�EH�PRGLILHG� WR� VRPH�
H[WHQW��DW�D�ILQDQFLDO�FRVW��ZLWK�PDQDJHPHQW� LQWHUYHQWLRQV��)RU�H[DPSOH�� ORZ�SURILOH�
DYDLODEOH� ZDWHU� LQ� WKH� VRLO� PD\� EH� FRPSHQVDWHG� IRU� WKURXJK� LUULJDWLRQ� DQG�RU�
LQFUHDVLQJ� WKH�RUJDQLF�PDWWHU��1HYHUWKHOHVV�� WKH� VRLO¶V� LQDELOLW\� WR�KROG� WKLV� LUULJDWHG�
ZDWHU� PD\� PHDQ� WKDW� ODQG� PXVW� VWLOO� EH� LUULJDWHG� GDLO\�� WKHUHIRUH� SURILOH� DYDLODEOH�
ZDWHU�LV�D�FKDUDFWHULVWLF�WKDW�FDQ�QRW�EH�UHSODFHG�DQG�IXOO\�VXEVWLWXWHG�IRU��0RUHRYHU��
SRRU� GUDLQDJH� PD\� EH� RYHUFRPH� E\� GUDLQLQJ� ODQG�� +RZHYHU�� VXEVXUIDFH� GUDLQDJH�
V\VWHPV�UHPRYH�IURP�WKH�VRLOV�QRW�RQO\�H[FHVV�ZDWHU�EXW�DOVR�WKH�QXWULHQWV��LQFUHDVLQJ�
WKH�QHHG� IRU�DGGLWLRQDO�QXWULHQWV�RU�FUHDWLQJ�RII�VLWH�HXWURSKLFDWLRQ�SUREOHPV��+HLOHU�
������� 7KXV� LQWHUQDO� VRLO� GUDLQDJH� FDQ� QRW� EH� IXOO\� UHSODFHG� RU� IXOO\� VXEVWLWXWHG� WR�
HQDEOH�WKH�VDPH�TXDOLW\�RI�VHUYLFH�WKLV�DWWULEXWH�SURYLGHV���

$V�D�FDSLWDO�VWRFN��VRLO�DFTXLUHV�YDOXH�WR�WKH�H[WHQW�SHRSOH�UHFRJQLVH�DQG�YDOXH�
WKH�VHUYLFHV�LW�SURYLGHV��9HVHO\��������$JULFXOWXUDO�ODQG�LQ�WKH�VDPH�PDQQHU�LV�YDOXHG�
IRU� LWV� SURGXFWLYLW\�EHDULQJ� FKDUDFWHULVWLFV� LQFOXGLQJ� VRLO� FKDUDFWHULVWLFV�� FOLPDWH�
FRQGLWLRQV�DQG�WRSRJUDSKLFDO�DWWULEXWHV��6RLO��FOLPDWH�DQG�ZDWHU�UHVRXUFHV�DUH�DPRQJ�
WKH�PRVW�UHOHYDQW�HOHPHQWV�RI�QDWXUDO�FDSLWDO�LQ�WKH�FRQWH[W�RI�DJULFXOWXUDO�SURGXFWLRQ�
�/LSSHU� ������� $V� VXJJHVWHG� LQ� SUHYLRXV� VWXGLHV�� IDUPODQG� EX\HUV� DQG� VHOOHUV� ZLOO�
LQFRUSRUDWH� WKH� LPSDFWV� RI� DWWULEXWHV� WKDW� DIIHFW� WKH� SURGXFWLYLW\� RI� ODQG�� JLYHQ� WKDW�
DSSURSULDWH� LQIRUPDWLRQ�DERXW� WKRVH�DWWULEXWHV�DUH�DYDLODEOH� WR� WKHP��(UYLQ�DQG�0LOO�
������� 7KLV� VWXG\� XVHV� WKH� LQKHUHQW� FKDUDFWHULVWLFV� RI� VRLO� DV� D� SUR[\� IRU� FULWLFDO�
HOHPHQWV� RI� QDWXUDO� VRLO� FDSLWDO� VWRFN� WR� H[DPLQH� WKH� UHODWLRQVKLS� EHWZHHQ� VRLO�
FKDUDFWHULVWLFV� DQG� UXUDO� IDUPODQG� YDOXHV�� :H� DSSO\� D� KHGRQLF� SULFLQJ� PHWKRG� WR�
GHWHUPLQH� LI� WKH� YDOXH� RI� FULWLFDO� LQKHUHQW� FKDUDFWHULVWLFV� RI� VRLOV� DUH� UHIOHFWHG� LQ�
IDUPODQG�YDOXHV�LQ�WKH�0DQDZDWX�FDWFKPHQW��1HZ�=HDODQG���
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+HGRQLF� PHWKRGV� KDYH� ZLGHO\� EHHQ� XVHG� LQ� WKH� OLWHUDWXUH� WR� GHWHUPLQH� WKH�
UHODWLRQVKLS�EHWZHHQ�VRLO� FKDUDFWHULVWLFV�DQG� IDUPODQG�YDOXHV��+RZHYHU��PRVW�RI� WKH�
HDUO\�VWXGLHV��0LUDQRZVNL�DQG�+DPPHV�������(UYLQ�DQG�0LOO�������.LQJ�DQG�6LQGHQ�
������ 3DOPTXLVW� DQG� 'DQLHOVRQ� ������ KDYH� IRFXVHG� RQ� H[DPLQLQJ� WKH� HIIHFW� RI�
SRWHQWLDO� VRLO� HURVLYLW\� PHDVXUHV� �DYHUDJH� VORSH� RI� HDFK� IDUP�� 5./6� IDFWRU� LQ� WKH�
XQLYHUVDO� VRLO� ORVV� HTXDWLRQ�� IRU� LQVWDQFH�� RQ� IDUPODQG� YDOXHV�� 0LUDQRZVNL� DQG�
+DPPHV��������XWLOLVHG�IDUPODQG�SULFHV�GXULQJ����������DQG�5./6�IDFWRU�IURP�WKH�
XQLYHUVDO�VRLO�ORVV�HTXDWLRQ��LQ�RUGHU�WR�HVWLPDWH�WKH�YDOXH�WKDW�ODQG�SXUFKDVHUV�SODFH�
RQ�WKH�UHGXFWLRQ�RI� �SRWHQWLDO�HURVLRQ�KD]DUGV�LQ�,RZD��8�6��7KH\�IRXQG�RQ�DYHUDJH��
WKDW�EX\HUV�YDOXH�IDUPODQG�ZLWK�ORZHU�HURVLRQ�SRWHQWLDO��LOOXVWUDWLQJ�WKDW�GLIIHUHQFHV�LQ�
VRLO� FKDUDFWHULVWLFV� DUH� LQGHHG� UHIOHFWHG� LQ� IDUPODQG� SULFHV� LQ� ,RZD�� (UYLQ� DQG�0LOO�
�������DSSOLHG�WKH�VDPH�WHFKQLTXH�WR�HVWLPDWH�WKH�LPSDFW�RI�VRLO�HURVLRQ�RQ�IDUPODQG�
SULFHV� LQ� ,RZD�� XVLQJ� WUDQVDFWLRQV� RFFXUULQJ� EHWZHHQ� ��������� 7KH\� XVHG� DYHUDJH�
SDUFHO�VORSH�WR�PHDVXUH�WKH�HIIHFW�RI�IXWXUH�SRWHQWLDO�HURVLRQ�GDPDJH��DQG�SHUFHQWDJH�
RI�D�SDUFHO�WKDW�LV�HURGHG�WR�PHDVXUH�WKH�HIIHFW�RI�SDVW�HURVLRQ��+RZHYHU��WKHLU�VWXG\�
IDLOHG�WR�H[KLELW�UHOLDEOH�HYLGHQFH�WKDW�IDUPODQG�SULFHV�UHIOHFW�WKH�HIIHFWV�RI�SDVW�DQG�
SRWHQWLDO�HURVLRQ�GDPDJH��,Q�D�VLPLODU�KHGRQLF�VWXG\��3DOPTXLVW�DQG�'DQLHOVRQ��������
PHDVXUHG� WKH� HIIHFW� RI� VRLO¶V� HURVLRQ� SRWHQWLDO� RQ� IDUPODQG� SULFHV� DQG� IRXQG� WKDW�
IDUPODQG� SULFHV� LQ� 1RUWK� &DUROLQD�� 8�6��� VLJQLILFDQWO\� UHIOHFW� WKH� HIIHFW� RI�
VXVFHSWLELOLW\�WR�HURVLRQ��.LQJ�DQG�6LQGHQ��������XVHG�WKH�KHGRQLF�SULFLQJ�PHWKRG�WR�
GHWHUPLQH� WKH� UHODWLRQVKLS� EHWZHHQ� RQ�IDUP� VRLO� FRQVHUYDWLRQ� ZRUN� DQG� IDUPODQG�
YDOXH� LQ� WKH� $XVWUDOLDQ� IDUPODQG�PDUNHW� RI�0DQLOOD� 6KLUH� LQ� 1RUWKHUQ�16:�� 7KH\�
LQFOXGHG�VRLO�FRQVHUYDWLRQ�ZRUN��DYHUDJH�VORSH�SHU�SURSHUW\�DQG�SRWHQWLDO�TXDQWLW\�RI�
VRLO�PRYHPHQW�DV�PHDVXUHV�RI�ODQG�FRQGLWLRQ�DQG�IRXQG�WKDW�WKH�PDUNHW�UHFRJQLVHV�WKH�
YDOXH� RI� ODQG� FRQGLWLRQ��:KLOH� WKH� DERYH� VWXGLHV� KDYH� H[DPLQHG� WKH� LPSDFW� RI� VRLO�
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FKDUDFWHULVWLFV� RQ� IDUPODQG� YDOXHV�� WKH\� GLG� QRW� LQFOXGH� FOLPDWH� YDULDEOHV�� 7KH�
IROORZLQJ�VWXGLHV� LQFRUSRUDWH�ERWK�FOLPDWLF�YDULDEOHV�DQG�VRLO�FKDUDFWHULVWLFV� LQ� WKHLU�
KHGRQLF�PRGHOV��0HQGHOVRKQ�HW�DO���������DQG�PRUH�UHFHQWO\��0HQGHOVRKQ�DQG�'LQDU�
������� H[DPLQHG� WKH� LPSDFW� RI� FOLPDWH� FRQGLWLRQV� RQ� DYHUDJH� IDUPODQG� YDOXHV� RI�
FRXQWLHV��E\�DSSO\LQJ�WKH�KHGRQLF�SULFLQJ�PHWKRG�DQG�KDYH�VKRZQ�WKDW�YDOXHV�RI�ERWK�
FOLPDWH�DQG�VRLO�DWWULEXWHV��H�J��ZDWHU�FDSDFLW\��VDQG��FOD\��DUH�UHIOHFWHG�LQ�WKH�YDOXH�RI�
ODQG�� LQ� FRXQWLHV� DFURVV� 8�6��� 0DGGLVRQ� ������� KDV� XVHG� KHGRQLF� WHFKQLTXHV� WR�
PHDVXUH� WKH� SURGXFWLYLW\� RI� IDUPODQG� FKDUDFWHULVWLFV� LQFOXGLQJ� ODQG� TXDOLW\�� DQG�
FOLPDWH�YDULDEOHV�LQ�(QJODQG�DQG�:DOHV��DQG�IRXQG�WKH�LPSOLFLW�YDOXHV�IRU�ODQG�TXDOLW\�
DQG�FOLPDWH�ZHUH�HPEHGGHG�LQ�IDUPODQG�SULFHV��

7KLV�SDSHU� IRFXVHV�PRUH�EURDGO\�RQ�DVVHVVLQJ�ZKHWKHU�UXUDO� IDUPODQG�YDOXHV�
FDQ� EH� XVHG� WR� DVVLJQ� D� YDOXH� WR� WKH� FULWLFDO� LQKHUHQW� FKDUDFWHULVWLFV� RI� QDWXUDO� VRLO�
FDSLWDO� VWRFNV�� ,Q� DGGLWLRQ� WR� LQFRUSRUDWLQJ� VRLO� FKDUDFWHULVWLFV� ZH� XVH� WKH� VL]H��
FOLPDWLF��WRSRJUDSKLFDO��JHRJUDSKLFDO�DQG�ORFDWLRQDO�DWWULEXWHV�RI�HDFK�LQGLYLGXDO�IDUP��
:H�ILQG�VLJQLILFDQW�UHODWLRQVKLSV�EHWZHHQ�LQKHUHQW�VRLOV�FKDUDFWHULVWLFV�DQG�IDUPODQG�
YDOXHV��7KLV�SDSHU�GLIIHUV�IURP�SUHYLRXV�VWXGLHV�DV�ZH�XVH�D�FRPSUHKHQVLYH�VHW�RI�VRLO�
FKDUDFWHULVWLFV� DORQJ� ZLWK� FOLPDWLF�� ORFDWLRQDO�� JHRJUDSKLFDO� DQG� WRSRJUDSKLFDO�
DWWULEXWHV�RI�HDFK� LQGLYLGXDO� IDUP� LQ�D� ODUJH� VWXG\�DUHD��0RUHRYHU�� WKLV� VWXG\� WR�RXU�
NQRZOHGJH� LV� WKH� ILUVW� WR� XVH� KHGRQLF�PHWKRGV� WR� ORRN� DW� WKH� YDOXH� RI� LQKHUHQW� VRLO�
FKDUDFWHULVWLFV� LQ� WKH� FRQWH[W� RI� VRLO� EHLQJ� D� FULWLFDO� QDWXUDO� FDSLWDO� VWRFN�� 7KH� IRXU�
UHPDLQLQJ�VHFWLRQV�RI� WKLV�SDSHU��GHVFULEH�RXU�HFRQRPHWULF�PRGHO��GLVFXVV�RXU�VWXG\�

�������������������������������������������������
��)DUPODQG�YDOXH�LV�GHILQHG�LQ�WKHVH�VWXGLHV�DV�WKH�HVWLPDWH�RI�WKH�FXUUHQW�PDUNHW�YDOXH�RI�IDUPODQG�
LQFOXGLQJ�EXLOGLQJV��SURYLGHG�E\�IDUPHUV��+RZHYHU��WKH\�GLG�QRW�FRQWURO�IRU�WKH�EXLOGLQJV�LQ�WKHLU�
UHJUHVVLRQ�DQDO\VLV����
��/DQG�TXDOLW\�LV�PHDVXUHG�E\�ODQG�JUDGHV�JLYHQ�E\�WKH�RIILFLDO�ODQG�FODVVLILFDWLRQ�RI�(QJODQG�DQG�
:DOHV�LQ�ZKLFK�WKH�ODQG�LV�JUDGHG�LQ�WR���FODVVHV�DFFRUGLQJ�WR�WKH�H[WHQW�WR�ZKLFK�LWV�SK\VLFDO�
FKDUDFWHULVWLFV�LPSRVH�ORQJ�WHUP�OLPLWDWLRQV�RQ�DJULFXOWXUDO�XVH���
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DUHD�DQG�WKH�GDWD��SUHVHQW�WKH�HPSLULFDO�UHVXOWV�RI�RXU�KHGRQLF�DQDO\VLV��DQG�FORVH�WKH�
GLVFXVVLRQ��
�
���(FRQRPHWULF�0RGHO�

7KLV�VWXG\�XVHV�KHGRQLF�SULFH�DQDO\VLV�WR�HVWLPDWH�WKH�YDOXH�RI�LQKHUHQW�FKDUDFWHULVWLFV�
RI�VRLOV��+HGRQLF�SULFH�LV�GHILQHG�DV�WKH�LPSOLFLW�SULFHV�RI�DWWULEXWHV�DQG�DV�H[SODLQHG�
E\� 5RVHQ� �������� KHGRQLF� PHWKRGV� DUH� EDVHG� RQ� WKH� K\SRWKHVLV� WKDW� GLIIHUHQWLDWHG�
SURGXFWV� LQ� D� FRPSHWLWLYH�PDUNHW� DUH� YDOXHG� IRU� WKHLU� XWLOLW\� EHDULQJ� DWWULEXWHV�� 7KH�
YDOXH�RI�HDFK�LQGLYLGXDO�IDUP��9L��LV�IXQFWLRQDOO\�GHSHQGHQW�RQ�LWV�FKDUDFWHULVWLFV��IRU�
H[DPSOH�� WKH� VL]H� �$L��� VRLO� �6L��� FOLPDWH� FRQGLWLRQV� �&L��� WRSRJUDSK\� �7L��� JHRJUDSK\�
�*L���DQG�ORFDWLRQ��/L���:H�VSHFLI\�WKH�IROORZLQJ�KHGRQLF�SULFH�PRGHO��
/RJ�9L� � ���� ��$L��� ��6L��� ��&L��� ��7L��� ��*L�� ��/L��� � � � � ����
ZKHUH�$L��6L��&L��7L��*L��/L��DUH�Q[N�PDWULFHV�� ��� ��� ��� ��� ��� ��� ��DUH�WKH�SDUDPHWHUV�WR�
EH�HVWLPDWHG��DQG� � LV� WKH�UDQGRP�HUURU� WHUP��ZKLFK� LV�DVVXPHG�WR�EH� LQGHSHQGHQWO\�
DQG� LGHQWLFDOO\� GLVWULEXWHG�� *LYHQ� WKH� KHGRQLF� PHWKRG�� WKH� SDUWLDO� GHULYDWLYH� RI�
IDUPODQG�YDOXH�ZLWK�UHVSHFW�WR�D�FKDUDFWHULVWLF�JLYHV�WKH�PDUJLQDO�ZLOOLQJQHVV�WR�SD\�
WR� LQFUHDVH� RQH� XQLW� RI� WKDW� FKDUDFWHULVWLF�� DOO� HOVH� FRQVWDQW�� :H� DSSO\� D� VHPL�ORJ�
IXQFWLRQDO�IRUP�DV�RSSRVHG�WR�D�VLPSOH�OLQHDU�IXQFWLRQDO�IRUP�WR�KHOS�UHGXFH�SRVVLEOH�
KHWHURVFHGDVWLFLW\� DPRQJ� ODQG� YDOXHV� �%DVX� DQG� 7KLERGHDX� ������� *LYHQ� WKLV�
IXQFWLRQDO�IRUP��WKH�PDUJLQDO�HIIHFW�RI�D�XQLW�FKDQJH�LQ�DQ\�XQWUDQVIRUPHG�FRQWLQXRXV�
H[SODQDWRU\�YDULDEOH��RU�D�FKDQJH�LQ�RQH�FDWHJRU\�RI�D�GXPP\�YDULDEOH��RQ�ODQG�YDOXH�
FDQ�EH�PHDVXUHG�E\�����>H[S�� L���@�DV�D�SHUFHQWDJH��� �
�

�

�
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���6WXG\�$UHD�DQG�'DWD�

����6WXG\�$UHD�
7KLV� VWXG\� XVHV� LQGLYLGXDO� IDUPODQG� YDOXHV� IURP� UXUDO� IDUPV� LQ� WKH� 0DQDZDWX�
FDWFKPHQW��1HZ�=HDODQG��/RFDWHG�LQ�WKH�ORZHU�1RUWK�,VODQG��WKH�0DQDZDWX�FDWFKPHQW�
KDV�DSSUR[LPDWHO\������NP��RI�ODQG�UDQJLQJ�EHWZHHQ�VHD�OHYHO�WR������P�LQ�DOWLWXGH�
�6FKLHUOLW]� ������� 7KH� 0DQDZDWX� *RUJH�� ZKLFK� UXQV� EHWZHHQ� WKH� 7DUDUXD� DQG�
5XDKLQH�5DQJHV�� ELVHFWV� WKH� FDWFKPHQW�� DQG� WKH�0DQDZDWX�5LYHU� IORZV� WKURXJK� WKH�
5DQJHV��)LJXUH��� LOOXVWUDWHV� WKH� ORFDWLRQ�RI� WKH�VWXG\�DUHD�RQ�D�PDS��$QQXDO�UDLQIDOO�
UDQJHV� IURP�����PP� WR�PRUH� WKDQ������PP�DQG� WKH� FOLPDWH� LV� WHPSHUDWH�ZLWK� WKH�
PDLQ�FLW\�RI�3DOPHUVWRQ�1RUWK�KDYLQJ�D�PD[LPXP�GD\WLPH�WHPSHUDWXUH�UDQJLQJ�IURP�
����&�LQ�VXPPHU�WR�����&�LQ�ZLQWHU��6RLO�GLVWULEXWLRQ�LQ�WKH�0DQDZDWX�FDWFKPHQW�LV�
KLJKO\� YDULDEOH� DV� LW� GHSHQGV� RQ� WKH� FOLPDWH�� WRSRJUDSK\� DQG� SDUHQW� URFN� PDWHULDO�
�6FKLHUOLW]��������'DLU\LQJ�DQG�VKHHS�DQG�EHHI�IDUPLQJ�DUH�WKH�SUHGRPLQDQW�ODQG�XVHV�
LQ� WKH� FDWFKPHQW� DW� SUHVHQW��ZKLOH� VRPH� IRUHVWU\�� FURSSLQJ� DQG� DUDEOH� IDUPLQJ� WDNH�
SODFH�DW�D�VPDOOHU�VFDOH��VHH�)LJXUH������
����'DWD�
7KH� GDWD� XVHG� LQ� WKLV� VWXG\� FRPH� IURP�GLIIHUHQW� VRXUFHV�� 7KH� YDULDEOHV� XVHG� LQ� WKH�
DQDO\VLV� DUH�GHILQHG� LQ�$SSHQGL[�$�DQG� WKH�GHVFULSWLYH� VWDWLVWLFV� DSSHDU� LQ�7DEOH����
7KH�FXUUHQW�IDUPODQG�YDOXDWLRQ�GDWD�DUH�DFTXLUHG�IURP�D�SURSHUW\�YDOXDWLRQ�GDWDEDVH�
FUHDWHG� E\� 4XRWDEOH� 9DOXH� 1HZ� =HDODQG� �491=���� 7KH� ODQG� YDOXH� RI� LQGLYLGXDO�
IDUPV�H[WUDFWHG�IURP�WKH�YDOXDWLRQ�GDWDEDVH�GRHV�QRW�LQFOXGH�WKH�YDOXH�RI�DQ\�SK\VLFDO��

�������������������������������������������������
��491=�FXUUHQWO\�FRQGXFWV�OHJDOO\�UHTXLUHG�SURSHUW\�YDOXDWLRQ�IRU�UDWLQJ�SXUSRVHV�IRU�PRVW�RI�WKH�ORFDO�
JRYHUQPHQWV�LQ�1HZ�=HDODQG��&RXQFLOV�UHYDOXH�WKHLU�ODQG�RQ�D���\HDU�F\FOH�WKDW�GLIIHUV�DFURVV�UHJLRQV�
DQG�WKH�FXUUHQW�YDOXDWLRQ�GDWD�XVHG�LQ�WKLV�VWXG\�ZHUH�FDUULHG�RXW�LQ������������RU�������491=�µXVHV�
DGYDQFHG�PDVV�DSSUDLVDO�WHFKQLTXHV�ZLWK�D�FRPELQDWLRQ�RI�WHFKQRORJ\��ORFDO�YDOXDWLRQ�H[SHUWV��DQG�IXOO�
LQVSHFWLRQ�WHFKQLTXHV��WR�DVVHVV�WKH�YDOXH�RI�HDFK�SURSHUW\¶��491=���������
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��
)LJXUH����/RFDWLRQ�RI�WKH�0DQDZDWX�FDWFKPHQW��

6RXUFH��6FKLHUOLW]��������

�
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�
)LJXUH����3UHVHQW�ODQG�XVH�FRYHU�RI�WKH�0DQDZDWX�FDWFKPHQW�

�
LPSURYHPHQWV��EXLOGLQJV��IHQFHV�DQG�ODQGVFDSLQJ�IRU�H[DPSOH���491=�GDWDEDVH�DOVR�
SURYLGHG�WKH�ODQG�DUHD�DQG�WHUULWRULDO�DXWKRULW\���7$��RI�HDFK�IDUP��6RLO�FKDUDFWHULVWLFV�
DUH� REWDLQHG� E\� LQWHUVHFWLQJ� WKH� FDGDVWUDO� OD\HUV� ZLWK� WKH� IXQGDPHQWDO� VRLO� OD\HUV�
�/DQGFDUH�5HVHDUFK� �������ZKLOH� WKH� FOLPDWH� YDULDEOHV� DUH� REWDLQHG� E\� LQWHUVHFWLQJ�
FDGDVWUDO� OD\HUV�ZLWK� WKH� FOLPDWH� OD\HUV� SURYLGHG� E\� WKH�1DWLRQDO� ,QVWLWXWH� RI�:DWHU�
DQG�$WPRVSKHULF�5HVHDUFK��1,:$���/RFDWLRQDO�YDULDEOHV��IRU�LQVWDQFH��GLVWDQFH�WR�WKH�

�������������������������������������������������
��7HUULWRULDO�$XWKRULW\��7$��LV�GHILQHG�DV�µD�&LW\�&RXQFLO�RU�'LVWULFW�&RXQFLO�QDPHG�LQ�WKH�/RFDO�
*RYHUQPHQW�$FW�����¶��6WDWLVWLFV�1HZ�=HDODQG���������



� ���

QHDUHVW�PDMRU�WRZQ��FDGDVWUDO�URDGV��DQG�ULYHUV�DUH�DGGHG�ZLWK�WKH�DLG�RI�*HRJUDSKLFDO�
,QIRUPDWLRQ�6\VWHPV��*,6�����

9DULRXV� VRLO� W\SHV� H[LVW� ZLWKLQ� LQGLYLGXDO� IDUPV�� WKXV� VRLO� FKDUDFWHULVWLF�
YDULDEOHV�IRU�HDFK�IDUP�DUH�FUHDWHG�HLWKHU�E\�FDOFXODWLQJ�WKH�ZHLJKWHG�DYHUDJH��LI�WKH�
YDULDEOH�LV�FRQWLQXRXV�RU�E\�WDNLQJ�WKH�YDOXH�RI�WKH�GRPLQDQW��VRLO�W\SH�LI�WKH�YDULDEOH�
LV� FDWHJRULFDO�� 6RLO� FKDUDFWHULVWLFV� LQFOXGHG� LQ� WKLV� VWXG\� DUH� SDUWLFOH� VL]H� FODVV�
�3$57,&/(���VRLO�GUDLQDJH�FODVV��'5$,1$*(���SRWHQWLDO�URRWLQJ�GHSWK��35'��DQG�SURILOH�
WRWDO�DYDLODEOH�ZDWHU��3$:���$�WRS�VRLO�JUDYHO�FRQWHQW�YDULDEOH�ZDV�DYDLODEOH�EXW�QRW�
LQFOXGHG�LQ�WKH�DQDO\VLV�GXH�WR�FRUUHODWLRQ�EHWZHHQ�JUDYHO�FODVV�DQG�WKH�SDUWLFOH�VL]H�
FODVV��7KHVH�VRLO�FKDUDFWHULVWLFV�DUH�LGHQWLILHG�DV�WKH�PRVW�LPSRUWDQW�VRLO�FKDUDFWHULVWLFV�
LQ� GHWHUPLQLQJ� WKH� IDUPODQG� YDOXHV�� E\� VRLO� VFLHQWLVWV� LQ� /DQGFDUH� 5HVHDUFK� �+XJK�
:LOGH�� ������ SHUV�FRPP���5RJHU�3DUILWW�� ������ SHUV�FRPP����:HLJKWHG� DYHUDJHV� DUH�
WDNHQ�RQ�35'�DQG�3$:��ZKLOH�WKH�YDOXH�RI�WKH�GRPLQDQW�VRLO�W\SH�LV�XVHG�IRU�3$57,&/(�
DQG�'5$,1$*(���

3DUWLFOH�VL]H�FODVV��3$57,&/(��LQ�EURDG�WHUPV�GHVFULEHV�WKH�SURSRUWLRQ�RI�VDQG��
VLOW�DQG�FOD\�LQ�WKH�ILQH�HDUWK�IUDFWLRQ�RI�WKH�VRLO��7KH�VNHOHWDO�SDUWLFOH�VL]H�FDWHJRU\�LV�
ZKHUH� WKH� FRDUVH� IUDFWLRQ� LV�PRUH� WKDQ� ���� RI� WKH� ZKROH� VRLO� �/DQGFDUH� 5HVHDUFK�
�������6RLO�SDUWLFOH�VL]H�LV�LPSRUWDQW�IRU�PRLVWXUH�VWRUDJH�FDSDFLW\�DQG�SHUPHDELOLW\��
$V� :HEE� DQG� :LOVRQ� ������� H[SODLQHG�� WKH� FDSDFLW\� RI� LQWHUQDO� VRLO� GUDLQDJH� LV�
FKDUDFWHULVHG�E\�'5$,1$*(�DQG�LV�LPSRUWDQW�IRU�WKH�VXSSO\�RI�R[\JHQ�WR�WKH�URRW�]RQH�
DQG�ZDWHU�GUDLQDJH��3RWHQWLDO� URRWLQJ�GHSWK��35'��GHVFULEHV� WKH�GHSWK� WR�D� OD\HU� WKDW�
PD\�SK\VLFDOO\�KLQGHU�URRW�H[WHQVLRQ�ZKLFK�LV�LPSRUWDQW�IRU�SODQW�JURZWK��ZKHUHDV��

�������������������������������������������������
��&DGDVWUDO�URDGV�FRQVLVW�RI�DOO�WKH�URDGV�LQFOXGHG�LQ�WKH�FDGDVWUDO�GDWDEDVH��VHDOHG�URDGV��PHWDOOHG�DQG�
XQPHWDOOHG�URDGV�DQG�KLJKZD\V�����
��'LVWDQFHV�DUH�DV�WKH�FURZ�IORZV���
��:HLJKWHG�DYHUDJHV�DUH�FDOFXODWHG�XVLQJ�WKH�SHUFHQWDJH�RI�HDFK�VRLO�W\SH�LQ�D�IDUP�DQG�WKH�VRLO�
FKDUDFWHULVWLFV�YDOXHV��
��6RLO�W\SH�WKDW�FRYHUV�WKH�ODUJHVW�SHUFHQWDJH�RI�D�IDUPODQG��
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7DEOH����'HVFULSWLYH�VWDWLVWLFV���

1RWH�� WDEOH� LV� EDVHG� RQ� HVWLPDWLRQ� VDPSOH� RI� ����� IDUPV� LQ� WKH� 0DQDZDWX� FDWFKPHQW�� 6XPPDU\�
VWDWLVWLFV�DUH�JLYHQ�IRU�YDULDEOHV�SULRU�WR�DQ\�WUDQVIRUPDWLRQ��6HH�$SSHQGL[�$�IRU�YDULDEOH�GHVFULSWLRQV��
7KH�PHDQ�YDOXH�IRU�D�GXPP\�YDULDEOH�LQGLFDWHV�WKH�SURSRUWLRQ�RI�IDUPV�ZLWK�WKH�SDUWLFXODU�DWWULEXWH��

9DULDEOH�� 0HDQ� 6WG��'HY�� 0LQLPXP� 0D[LPXP�
9$/8(�� ����������� ����������� ��������� �����������
$5($� ��������� ��������� �������� ����������
3$57,&/(B6$1'� ������� �� ������� �������
3$57,&/(B6.(/(7$/� ������� �� ������� �������
3$57,&/(B&/$<� ������� �� ������� �������
3$57,&/(B6,/7� ������� �� ������� �������
3$57,&/(B7/� ������� �� ������� �������
3$57,&/(B73� ������� �� ������� �������
3$57,&/(B/2$0� ������� �� ������� �������
'5$,1$*(�� ������� �� ������� �������
'5$,1$*(�� ������� �� ������� �������
'5$,1$*(�� ������� �� ������� �������
'5$,1$*(�� ������� �� ������� �������
'5$,1$*(�� ������� �� ������� �������
3$:�� ��������� �������� �������� ���������
35'� ������� ������� ������� �������
)/22'B�� ������� �� ������� �������
)/22'B�� ������� �� ������� �������
)/22'B�� ������� �� ������� �������
)/22'B�� ������� �� ������� �������
5$,1B7� ��������� ��������� ��������� ����������
62/$5B5$'� �������� ������� �������� ��������
7(03B0,1� ������� ������� ������� ��������
72:1� ���������� ���������� ��������� ������������
&B52$'� ��������� ��������� ������� ����������
5,9(5� ��������� ��������� �������� ����������
7$B+252:+(18$� ������� �� ������� �������
7$B�0$1$:$78� ������� �� ������� �������
7$B3$/0(56721� ������� �� ������� �������
7$B7$5$58$� ������� �� ������� �������
7$B+$:.(6%$<� ������� �� ������� �������
6/23(�� ������� �� ������� �������
6/23(�� ������� �� ������� �������
6/23(�� ������� �� ������� �������
6/23(�� ������� �� ������� �������
6/23(�� ������� �� ������� �������
6/23(�� ������� �� ������� �������
6/23(�� ������� �� ������� �������
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3$:�PHDVXUHV�WKH�VRLO¶V�FDSDFLW\�WR�KROG�ZDWHU�DQG�WKH�VRLO¶V�DELOLW\�WR�SURYLGH�ZDWHU�
IRU� SODQW� JURZWK� �:HEE� DQG� :LOVRQ� ������:H� XVH� WKHVH� VRLO� FKDUDFWHULVWLFV� WR�
GHVFULEH�DQG�WR�FDSWXUH� WKH�YDOXH�RI�VHUYLFHV�SURYLGHG�E\�QDWXUDO�VRLO�FDSLWDO�VWRFNV��
3DUWLFOH� VL]H� �3$57,&/(�� LQIOXHQFHV� WKH� SURYLVLRQ� RI� EXIIHULQJ� DQG� PRGHUDWLRQ� RI�
K\GURORJLFDO� F\FOH� VHUYLFH�� 7KH� SURILOH� DYDLODEOH� ZDWHU� �3$:�� DIIHFWV� WKH� QXWULHQW�
UHWHQWLRQ� DQG� GHOLYHU\� VHUYLFHV� VXSSOLHG� E\� VRLO�� ZKLOH� WKH� SURYLVLRQ� RI� SK\VLFDO�
VXSSRUW� VHUYLFHV� WR� SODQWV� E\� WKH� VRLO� LV� LQIOXHQFHG� E\� WKH� SRWHQWLDO� URRWLQJ� GHSWK�
�35'���6RLO� GUDLQDJH� �'5$,1$*(�� DIIHFWV� ERWK� WKH� SK\VLFDO� VXSSRUW� VHUYLFHV� DQG� WKH�
K\GURORJLFDO� F\FOH� VHUYLFHV��0RUHRYHU�� VORSH�FODVVHV� �6/23(�� DUH�XWLOLVHG�DV� D�SUR[\�
IRU� FXUUHQW� DQG� SRWHQWLDO� HURVLRQ� GDPDJH� �(UYLQ� DQG� 0LOO� ������ .LQJ� DQG� 6LQGHQ�
�������,Q�WKH�0DQDZDWX�FDWFKPHQW��ODQGV�RQ�VORSH�RI�RYHU�����DUH�FRQVLGHUHG�KLJKO\�
HURVLYH��-RKQ�'\PRQG��/DQGFDUH�5HVHDUFK��������SHUV��FRPP����

&OLPDWH� DWWULEXWHV� XVHG� LQ� WKH� VWXG\� FRQVLVWV� RI� WRWDO� UDLQIDOO� �5$,1B7��� GDLO\�
PHDQ� VRODU� UDGLDWLRQ� �62/$5B5$'�� DQG� PLQLPXP� GDLO\� PHDQ� WHPSHUDWXUH�
�7(03B0,1���7KHVH�YDULDEOHV�DUH�GHULYHG�IURP�ORQJ��WHUP�������������PHGLDQ�YDOXHV�
IRU�WKH�JURZLQJ�VHDVRQ�PRQWKV��6HSWHPEHU�$SULO���$QGUHZ�7DLW��1,:$��������SHUV��
FRPP���� 0HDQ� YDOXHV� RI� PD[LPXP� GDLO\� WHPSHUDWXUH�� JURZLQJ� GHJUHH� GD\V� DQG�
SRWHQWLDO�HYDSRUDWLRQ� WRWDO�DUH�DOVR�DYDLODEOH�EXW�QRW� LQFOXGHG� LQ� WKH�DQDO\VLV�GXH� WR�
KLJK� PXOWLFROOLQHDULW\� EHWZHHQ� FOLPDWLF� YDULDEOHV�� 7KH� DERYH�PHQWLRQHG� FOLPDWLF�
DWWULEXWHV�DUH�LGHQWLILHG�DV�WKH�PRVW�LPSRUWDQW�GHWHUPLQDQWV�RI�SODQW�JURZWK�LQ�SDVWXUH�
DQG� IRU� IRUHVWU\� �9DO� 6QRZ�� $J5HVHDUFK�� ������ SHUV�� FRPP��� 7KRPDV� 3DXO�� 6FLRQ�
5HVHDUFK��������SHUV��FRPP����'LVWDQFH�WR�WKH�QHDUHVW�PDMRU�WRZQ��72:1���FDGDVWUDO�
URDGV��&B52$'���ULYHUV��5,9(5��DQG�WHUULWRULDO�DXWKRULW\�ORFDWLRQ��7$��DUH�LQFRUSRUDWHG�
DV� ORFDWLRQDO� DWWULEXWHV�ZKLOH�SRWHQWLDO� IORRG�KD]DUG� OHYHO� �)/22'�� GXPP\�YDULDEOHV�
DUH�LQFOXGHG�WR�DVVHVV�WKH�LPSDFW�RI�JHRJUDSKLFDO�FKDUDFWHULVWLFV�RQ�IDUPODQG�YDOXHV���
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���(PSLULFDO�5HVXOWV�

(PSLULFDO�DQDO\VLV�LV�EDVHG�RQ�WKH�KHGRQLF�PRGHO�VSHFLILHG�LQ�HTXDWLRQ���ZLWK�YDOXH�
SHU� KHFWDUH� �9$/8(�� DV� WKH� GHSHQGHQW� YDULDEOH�� $OO� WKH� YDULDEOHV� GHVFULEHG� LQ�
$SSHQGL[�$�DUH�FRQVLGHUHG�LQ�WKH�DQDO\VLV��)DUPODQG�DUHD��$5($�� LV� WUDQVIRUPHG�E\�
FRPSXWLQJ� WKH� QDWXUDO� ORJ� SULRU� WR� HVWLPDWLRQ�� LQ� RUGHU� WR� FDSWXUH� WKH� H[SHFWHG� QRQ�
OLQHDU�UHODWLRQVKLS�EHWZHHQ�IDUPODQG�DUHD�DQG�IDUPODQG�YDOXH��+HQFH��WKH�FRHIILFLHQW�
RQ�$5($�PHDVXUHV� WKH� HODVWLFLW\� RI� SHU� KHFWDUH� IDUPODQG� YDOXH�ZLWK� UHVSHFW� WR� ODQG�
DUHD� �*XMDUDWL� ������� 7HVW� IRU� KHWHURVFHGDVWLFLW\� ZDV� VLJQLILFDQW� WKXV� ZH� HVWLPDWH�
KHWHURVFHGDVWLFLW\�FRUUHFWHG�:KLWH�HVWLPDWRUV��7KH�PRGHO�H[SODLQV�����RI�YDULDWLRQ�LQ�
SHU�KHFWDUH�IDUPODQG�YDOXHV��5HJUHVVLRQ�UHVXOWV�DUH�JLYHQ�LQ�7DEOH�����

7KH� YDOXH� RI� ODQG� SHU� KHFWDUH� GHFOLQHV�ZLWK� WKH� VL]H� RI� WKH� IDUP�� LQGLFDWLQJ�
HFRQRPLHV�RI� VFDOH��(VWLPDWHG� UHVXOWV� VXJJHVW�� RQ� DYHUDJH�� D� ������GHFUHDVH� LQ� SHU�
KHFWDUH� IDUPODQG� YDOXHV� ZLWK� D� ��� LQFUHDVH� LQ� ODQG� DUHD�� NHHSLQJ� RWKHU� WKLQJV�
FRQVWDQW�� $OO� WKH� VRLO� FKDUDFWHULVWLF� YDULDEOHV� DSSHDU� VWDWLVWLFDOO\� VLJQLILFDQW��
VXJJHVWLQJ� WKDW� LQKHUHQW� VRLO� FKDUDFWHULVWLFV� DUH� LPSRUWDQW� GHWHUPLQDQWV� RI� WKH�
IDUPODQG� YDOXHV��7ZR� RI� WKH� 3$57,&/(� GXPP\�YDULDEOHV� DUH� VWDWLVWLFDOO\� VLJQLILFDQW�
DQG�KDYH�WKH�H[SHFWHG�VLJQV��.HHSLQJ�HYHU\WKLQJ�HOVH�FRQVWDQW��IDUPODQG�ZLWK�ORDP\�
VRLO�SDUWLFOH� VL]H� LV�YDOXHG�RQ�DYHUDJH����DQG�����PRUH� WKDQ� IDUPODQG�ZLWK� VDQG\�
DQG�VNHOHWDO�VRLO�SDUWLFOH�VL]H�FODVVHV��UHVSHFWLYHO\��/RDP\�VRLOV�EXIIHU�DQG�PRGHUDWH�
WKH� K\GURORJLFDO� F\FOH� EHWWHU� WKDQ� VDQG\� DQG� VNHOHWDO� VRLOV� WKDW� KDYH� KLJKHU�
SHUPHDELOLW\� DQG� ORZHU� ZDWHU�KROGLQJ� FDSDFLW\�� ZKLFK� LV� LQGHHG� UHIOHFWHG� LQ� WKH�
HVWLPDWHG� FRHIILFLHQWV�� (VWLPDWHG� VLJQV� RQ� '5$,1$*(� GXPP\� YDULDEOHV� DSSHDU�
FRXQWHU�LQWXLWLYH��KRZHYHU��D�FORVHU�ORRN�DW�WKH�GDWD�XQUDYHOV�WKH�VWRU\��5HVXOWV�IURP�
WKH� HPSLULFDO�PRGHO� VXJJHVW� IDUPODQG�ZLWK� YHU\� SRRU� �'5$,1$*(��� DQG�PRGHUDWHO\�
ZHOO��'5$,1$*(���LQWHUQDO�VRLO�GUDLQDJH�DUH�YDOXHG�KLJKHU�WKDQ�WKRVH�ZLWK�ZHOO���
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7DEOH����(VWLPDWLRQ�UHVXOWV�

�
1RWH�� WDEOH� LV� EDVHG� RQ� HVWLPDWLRQ� VDPSOH� RI� ������ IDUPV� LQ� WKH� 0DQDZDWX� FDWFKPHQW�� 'HSHQGHQW�
YDULDEOH�LV�WKH�QDWXUDO�ORJ�RI�SHU�KHFWDUH�IDUPODQG�YDOXH��6WDQGDUG�HUURUV�DUH�EDVHG�RQ�KHWHURVFHGDVWLFLW\�
FRUUHFWHG� ZKLWH� FRYDULDQFH� PDWULFHV�� 6HH� $SSHQGL[� $� DQG� 7DEOHV� �� IRU� YDULDEOH� GHILQLWLRQV� DQG�
GHVFULSWLYH�VWDWLVWLFV��UHVSHFWLYHO\���6LJQLILFDQW�DW�WKH�����FRQILGHQFH�OHYHO���VLJQLILFDQW�DW�WKH�����
FRQILGHQFH�OHYHO��

9DULDEOH�� &RHIILFLHQW� 6WDQGDUG�(UURU� W��YDOXH� 6LJQLILFDQFH�
�,17(5&(37�� �������� �������� �������� �
/2*�$5($�� ��������� �������� ���������� �
3$57,&/(B6$1'� ��������� �������� ��������� �
3$57,&/(B6.(/(7$/� ��������� �������� ��������� �
3$57,&/(B&/$<� ��������� �������� ��������� �
3$57,&/(B6,/7� �������� �������� �������� �
3$57,&/(B7/� ��������� �������� ��������� �
3$57,&/(B73� ��������� �������� ��������� �
'5$,1$*(�� �������� �������� �������� �
'5$,1$*(�� �������� �������� �������� �
'5$,1$*(�� ��������� �������� ��������� �
'5$,1$*(�� �������� �������� �������� �
35'�� �������� �������� �������� �
3$:� �������� �������� �������� �
)/22'B�� �������� �������� �������� �
)/22'B�� �������� �������� �������� �
)/22'B�� �������� �������� �������� �
5$,1B7� ��������� �������� ��������� �
62/$5B5$'� �������� �������� �������� �
7(03B0,1� �������� �������� ��������� �
72:1� ��������� �������� ���������� �
&B52$'� ��������� �������� ��������� �
5,9(5� ��������� �������� ��������� �
7$B+252:+(18$� �������� �������� �������� �
7$B�0$1$:$78� �������� �������� �������� �
7$B3$/0(56721� �������� �������� �������� �
7$B7$5$58$� �������� �������� �������� �
6/23(�� �������� �������� �������� �
6/23(�� ��������� �������� ��������� �
6/23(�� ��������� �������� ���������� �
6/23(�� ��������� �������� ���������� �
6/23(�� ��������� �������� ���������� �
6/23(�� ��������� �������� ��������� �
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GUDLQHG� VRLOV�� 2Q� WKH� RWKHU� KDQG�� LPSHUIHFWO\� GUDLQHG� VRLOV� �'5$,1$*(��� DSSHDU� WR�
KDYH� D� ORZHU�YDOXH� FRPSDUHG�ZLWK� WKH�ZHOO� GUDLQHG� VRLOV�� DV� RQH�ZRXOG� H[SHFW��2Q�
FORVHU�H[DPLQDWLRQ��RQO\� VPDOO�QXPEHU� �����RI� IDUPV�DUH�YHU\�SRRUO\�GUDLQHG�� WKHVH�
KDYH�ORDP\�SHDW�VRLOV�DQG�DOO�DUH�ORFDWHG�RQ�IODW�ODQG�DUHD�ZLWK�QR�IORRG�ULVN��7KLV�ODQG�
LV�SUHGRPLQDQWO\�XVHG�IRU�GDLU\LQJ�DQG�DUDEOH�XVHV�ZKHUH�WKH�UHOHYDQW�SODQW�JURZWK�LV�
OLNHO\�QRW�EHLQJ�LQKLELWHG�E\�WKH�SRRU�GUDLQDJH��ZLWK�IORRGLQJ�QRW�OLNHO\�WR�H[DFHUEDWH�
GUDLQDJH� LVVXHV��0RVW� RI� WKH� IDUPV�ZLWK�PRGHUDWHO\�ZHOO�GUDLQHG� VRLOV� DUH� XVHG� IRU�
SDVWRUDO�IDUPLQJ��0RGHUDWHO\�ZHOO�GUDLQHG�VRLOV�DUH�OLNHO\�WR�EH�YDOXHG�KLJKHU�IRU�WKHLU�
UHODWLYHO\� IDYRUDEOH� SURGXFWLYLW\� IRU� SDVWXUH� XQGHU� GU\ODQG� FRQGLWLRQV� �:HEE� DQG�
:LOVRQ� ������� DQG� RXU� UHVXOWV� VXSSRUW� WKLV�� 35'� DQG� 3$:� DUH� IRXQG� WR� LPSDFW� WKH�
IDUPODQG� YDOXHV� VLJQLILFDQWO\��$V� H[SHFWHG�� IDUPODQGV�ZLWK� KLJKHU� SRWHQWLDO� URRWLQJ�
GHSWK�DQG�KLJKHU�SURILOH�WRWDO�DYDLODEOH�ZDWHU�DUH�YDOXHG�KLJKHU��RQ�DYHUDJH��*LYHQ�WKH�
DYHUDJH�SHU�KHFWDUH�YDOXH�RI�IDUPODQG��HVWLPDWHG�FRHIILFLHQWV�VXJJHVW�WKDW�D�IDUPHU�LV�
ZLOOLQJ�WR�SD\�D�SUHPLXP�RI�DSSUR[LPDWHO\�1=��������SHU�KHFWDUH�����RI�WKH�DYHUDJH�
SHU� KHFWDUH� IDUPODQG� YDOXH�� WR� DYRLG� UHGXFLQJ� SRWHQWLDO� URRWLQJ� GHSWK� E\� ���
FHQWLPHWHUV�� 7KHVH� ILQGLQJV� SURYLGH� HYLGHQFH� WKDW� IDUPHUV� YDOXH� WKH� FULWLFDO� VRLO�
FKDUDFWHULVWLFV�WKDW�DIIHFW�WKH�VHUYLFHV�SURYLGHG�E\�VRLOV���

&RHIILFLHQWV�RQ� ILYH�RI� WKH� VL[�6/23(�GXPP\�YDULDEOHV�DUH�KLJKO\� VLJQLILFDQW�
DQG�KDYH�H[SHFWHG�VLJQV��VXJJHVWLQJ� WKDW� IDUPV�RQ�UROOLQJ� WR�VWHHSO\�VORSHG� ODQG�DUH�
GLVFRXQWHG�UHODWLYH�WR�IDUPV�LQ�IODWWHU�DUHDV��0RUHRYHU��WKH�FRHIILFLHQWV�UHYHDO�WKDW�RQ�
DYHUDJH�� ODQG� RQ� VWHHS� �6/23(��� DQG� YHU\� VWHHS� �6/23(��� VORSHV� DUH� YDOXHG�
DSSUR[LPDWHO\�����DQG����� ORZHU� WKDQ�RWKHUZLVH� VLPLODU� IDUPODQG� LQ� IODWWHU�DUHDV��
UHVSHFWLYHO\�� 7KHVH� UHVXOWV� HOXFLGDWH� WKDW� FXUUHQW� DQG� SRWHQWLDO� HURVLRQ� GDPDJH�� DQG�
WKHUHE\� SRWHQWLDO� ODQG� XVH� OLPLWDWLRQV�� VLJQLILFDQWO\� DIIHFW� WKH� IDUPODQG� YDOXHV��
&RHIILFLHQWV�RQ�)/22'�GXPP\�YDULDEOHV�LPSO\�WKDW�IDUPODQG�ZLWK�VOLJKW�DQG�PRGHUDWH�



� ���

IORRG�KD]DUGV�KDYH�D�VLJQLILFDQWO\�KLJKHU�YDOXH�WKDQ�IDUPODQGV�ZLWK�QR�IORRG�KD]DUGV��
$V�RQH�ZRXOG�H[SHFW��IDUPODQG�ZLWK�QR�IORRG�ULVNV�DUH�RQ�VWHHSHU�VORSHV�DQG�DUH�OLNHO\�
WR� EH� OHVV� SURGXFWLYH�� WKXV� YDOXHG� ORZHU� WKDQ� ODQG� ZLWK� VOLJKW� DQG� PRGHUDWH� IORRG�
ULVNV�� ORFDWHG� RQ� IODWWHU� VORSHV��$OO� WKUHH� YDULDEOHV�PHDVXULQJ� WKH� FOLPDWLF� DWWULEXWHV�
�WRWDO� UDLQIDOO�� GDLO\� PLQLPXP� WHPSHUDWXUH� DQG� GDLO\� VRODU� UDGLDWLRQ�� DSSHDU� WR� EH�
VLJQLILFDQW� GHWHUPLQDQWV� RI� IDUPODQG� YDOXH�� +LJKHU� DQQXDO� UDLQIDOO� LV� HVWLPDWHG� WR�
ORZHU� IDUPODQG�YDOXHV��7KLV�FRQILUPV�DQHFGRWDO�HYLGHQFH� WKDW� IDUPV�ZLWK�PRUH� WKDQ�
�����PP� UDLQ� SHU� \HDU� KDYH� ORZHU� YDOXHV� �+XJK�:LOGH��/DQGFDUH�5HVHDUFK�� ������
SHUV��FRPP����+LJKHU� WHPSHUDWXUH�DQG�KLJKHU�VRODU� UDGLDWLRQ�DUH�HVWLPDWHG� WR�DGG� WR�
WKH� IDUPODQG� YDOXHV�� $V� WKLV� FDWFKPHQW� LV� QRW� ORFDWHG� LQ� DQ� DUHD� RI� H[WUHPH�
WHPSHUDWXUH�DQG�VRODU�UDGLDWLRQ�WKLV�ILQGLQJ�LV�H[SHFWHG���

(VWLPDWHG� UHVXOWV� LPSO\� WKDW� WKH� ORFDWLRQDO� DWWULEXWHV� DOVR� KDYH� VLJQLILFDQW�
LPSDFWV�RQ�WKH�IDUPODQG�YDOXHV��3UR[LPLW\�WR�D�PDMRU�WRZQ�DQG�FDGDVWUDO�URDGV�KDYH�
SRVLWLYH�LPSDFWV�RQ�ODQG�YDOXHV��(VWLPDWHG�FRHIILFLHQWV�UHYHDO�WKDW�RQ�DYHUDJH��D�RQH�
NLORPHWUH�LQFUHDVH�LQ�WKH�GLVWDQFH�WR�D�PDMRU�WRZQ�GHFUHDVHV�WKH�SHU�KHFWDUH�ODQG�YDOXH�
E\�������ZKLOH�D�NLORPHWUH�LQFUHDVH�LQ�WKH�GLVWDQFH�WR�FDGDVWUDO�URDGV�ORZHUV�WKH�SHU�
KHFWDUH� YDOXH� RI� IDUPODQG� E\� ������ DOO� HOVH� FRQVWDQW�� 3UR[LPLW\� WR� ULYHUV� GRHV� QRW�
DSSHDU� WR� EH� D� VLJQLILFDQW� GHWHUPLQDQW� RI� IDUPODQG� YDOXHV�� )DUPV� LQ� WKH�0DQDZDWX�
'LVWULFW�DQG�3DOPHUVWRQ�1RUWK�&LW\�DSSHDU�WR�EH�YDOXHG�KLJKHU�WKDQ�VLPLODU�IDUPV�LQ�
WKH�&HQWUDO�+DZNH¶V�%D\�'LVWULFW��7KLV�ILQGLQJ�LV�H[SHFWHG�DV�WKH�WZR�ODUJHVW�WRZQV�LQ�
WKH�FDWFKPHQW��3DOPHUVWRQ�1RUWK�DQG�)LHOGLQJ��DUH�ORFDWHG�LQ�WKH�0DQDZDWX�'LVWULFW�
DQG�3DOPHUVWRQ�1RUWK�&LW\��
�

�

�
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���&RQFOXVLRQ�

7KLV� VWXG\� DSSOLHV� KHGRQLF� SULFLQJ�PHWKRG� WR� DVVHVV�ZKHWKHU� UXUDO� IDUPODQG� YDOXHV�
FDQ�EH�XVHG�WR�DVVLJQ�D�YDOXH�WR�WKH�LQKHUHQW�VRLO�FKDUDFWHULVWLFV�RI�VRLO�QDWXUDO�FDSLWDO�
VWRFNV�� (VWLPDWHG� UHVXOWV� VXJJHVW� IDUPODQG� YDOXHV� LQGHHG� UHIOHFW� WKH� YDOXH� RI� WKH�
LQKHUHQW�FKDUDFWHULVWLFV�RI�VRLOV��0RUHRYHU��UHVXOWV�LPSO\�WKDW�FOLPDWLF��WRSRJUDSKLFDO��
JHRJUDSKLFDO��ORFDWLRQDO�DQG�VL]H�DWWULEXWHV�DOVR�FRQWULEXWH�WR�GHWHUPLQLQJ�WKH�YDOXH�RI�
UXUDO�IDUPODQG�YDOXHV���

:H�LGHQWLILHG�VRLOV�DV�D�FULWLFDO�QDWXUDO�FDSLWDO�VWRFN�EHFDXVH�VRLO�DQG�PDQ\�RI�
LWV� FKDUDFWHULVWLFV� FDQQRW�� IRU� DOO� SUDFWLFDO� SXUSRVHV�� EH� UHSODFHG� RU� VXEVWLWXWHG� IRU��
(YHQ� WKRXJK� LW�KDV�EHHQ�DVVXPHG�E\�PDQ\�SHRSOH� WKDW� WKH�VRLO�QDWXUDO�FDSLWDO� VWRFN�
PD\�QRW�EH�HQFDSVXODWHG�E\�IDUPODQG�YDOXHV��ZH�ILQG�HYLGHQFH�WR�VXSSRUW�WKDW�WKLV�LV�
QRW�WKH�FDVH��2XU�VWXG\�SURYLGHV�HPSLULFDO�HYLGHQFH�WKDW�WKH�FULWLFDO�FKDUDFWHULVWLFV�RI�
WKH�VRLO�QDWXUDO�FDSLWDO�VWRFNV��H�J���SDUWLFOH�VL]H��GUDLQDJH��SRWHQWLDO�URRWLQJ�GHSWK��DQG�
SURILOH� DYDLODEOH� ZDWHU�� DUH� LQ� IDFW� YDOXHG� E\� ODQG� YDOXHUV�� DQG� XVHG� E\� UHJLRQDO�
FRXQFLOV�WR�GHWHUPLQH�SURSHUW\�UDWHV�IRU�UXUDO�ODQG��0RUHRYHU��UHVXOWV�IURP�WKLV�VWXG\�
LQGLFDWH� WKH�XVHIXOQHVV�RI�KHGRQLF� WHFKQLTXH� LQ� LGHQWLI\LQJ� WKH�YDOXH�RI�YDULRXV� VRLO�
FKDUDFWHULVWLFV�RI� WKH� VRLO�QDWXUDO� FDSLWDO� VWRFN��DQG� WKH�SRWHQWLDO�XVHIXOQHVV�RI� WKHVH�
UHJUHVVLRQ� HTXDWLRQV� LQ� GHWHUPLQLQJ� WKH� YDOXH� RI� VSHFLILF� ODQG� DUHDV� ZLWKLQ� WKH�
0DQDZDWX�FDWFKPHQW��7KLV�LQIRUPDWLRQ�FRXOG�EH�XVHG�LQ�VHOHFWLQJ�ZKLFK�VRLO�QDWXUDO�
FDSLWDO� VWRFNV� VKRXOG� EH� WDUJHWHG� IRU� XUEDQ� GHYHORSPHQW�� RU� FRQYHUVHO\� WR� LGHQWLI\�
WKRVH�QDWXUDO�VRLO�FDSLWDO�VWRFNV�WR�SURWHFW���

:KLOH�WKLV�LV�D�ILUVW�H[SORUDWLRQ�RI�WKHVH�UHODWLRQVKLSV�WKHUH�DUH�PDQ\�DGGLWLRQDO�
UHVHDUFK� RSSRUWXQLWLHV�� VXFK� DV� LQFOXGLQJ� D� JUHDWHU� QXPEHU� RI� VRLO� FKDUDFWHULVWLFV�
ZKHUH� PDQ�PDGH� FDSLWDO� FDQ� FRPSHQVDWH� IRU� UHOHYDQW� VRLO� GHILFLHQFLHV� �H�J��� VRLO�
IHUWLOLW\�� WR� GHWHUPLQH� LI� WKH� XQVXEVWLWXWDEOH� RU� LUUHSODFHDEOH� FRPSRQHQWV� DUH� YDOXHG�
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PRUH�LQ�DQ�DJULFXOWXUDO�FRQWH[W��WKDQ�WKRVH�WKDW�FDQ�EH�FRPSHQVDWHG�IRU��)XUWKHUPRUH��
WKLV� PD\� DOVR� LQGLFDWH� LI� WKH� H[WHUQDOLWLHV� FUHDWHG� E\� WKHVH� FRPSHQVDWLRQ� PHDVXUHV�
�H�J��� DGGLWLRQ� RI� V\QWKHWLF� 1� IHUWLOLVHUV� ZKLFK� UHVXOWV� LQ� 1� OHDFKLQJ� DQG� WKH�
HXWURSKLFDWLRQ�RI�ZDWHUZD\V��DUH�DFFRXQWHG�IRU�LQ�IDUPODQG�YDOXHV��
�
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$FNQRZOHGJHPHQWV�

7KLV�UHVHDUFK�LV�VXSSRUWHG�E\�WKH�6XVWDLQDEOH�/DQG�8VH�,QLWLDWLYH��6/85,���:H�WKDQN�
%DVLO� 6KDUS��(YD�9HVHO\� DQG�5RJHU�3DUILWW� IRU� FRPPHQWV� RQ� SUHYLRXV� GUDIWV��5RJHU�
3DUILWW�� +XJK� :LOGH� DQG� 7UHYRU� :HEE� SURYLGHG� JXLGDQFH� RQ� XQGHUVWDQGLQJ� VRLO�
FKDUDFWHULVWLFV� RI� WKH� 0DQDZDWX� FDWFKPHQW� ZKLOH� 9DO� 6QRZ�� 7KRPDV� 3DXO� DQG�
$QGUHZ�7DLW�DVVLVWHG�XV�ZLWK�FOLPDWLF�FRQGLWLRQV��-DQLFH�:LOORXJKE\�KHOSHG�XV�ZLWK�
WKH�*,6�GDWD�DQG�$QQH�$XVWLQ�SURYLGHG�HGLWRULDO�VHUYLFHV��:H�DORQH�DUH�UHVSRQVLEOH�
IRU�DQ\�HUURUV���
�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�



� ���

5HIHUHQFH��

%DVX�� 6�� DQG� 7KLERGHDX�� 7�*�� �������� $QDO\VLV� RI� VSDWLDO� DXWRFRUUHODWLRQ� LQ� KRXVH�
SULFHV��-RXUQDO�RI�5HDO�(VWDWH�)LQDQFH�DQG�(FRQRPLFV�����������

&RVWDQ]D�� 5�� DQG�'DO\�� +�� (�� ��������1DWXUDO� FDSLWDO� DQG� VXVWDLQDEOH� GHYHORSPHQW��
&RQVHUYDWLRQ�%LRORJ\��������������

&RVWDQ]D�� 5��� G¶$UJH�� 5��� GH�*URRW�� 5�� 6��� )DUEHU�� 6��� *UDVVR��0��� DQG�+DQQRQ�� %��
�������� 7KH� YDOXH� RI� WKH�ZRUOG¶V� HFRV\VWHP� VHUYLFHV� DQG� QDWXUDO� FDSLWDO�� 1DWXUH�
��������±�����

&RUVVPDQ�� 1�'�� DQG� %U\DQ�� %�$�� �������� ,GHQWLI\LQJ� FRVW�HIIHFWLYH� KRWVSRWV� IRU�
UHVWRULQJ� QDWXUDO� FDSLWDO� DQG� HQKDQFLQJ� ODQGVFDSH� PXOWLIXQFWLRQDOLW\�� (FRORJLFDO�
(FRQRPLFV������������������

'DLO\��*�&���0DWVRQ��3�$��DQG�9LWRXVHN��3�0����������(FRV\VWHP�VHUYLFHV�VXSSOLHG�E\�
VRLO�� ,Q�� 'DLO\�� *�&�� �(G���� 1DWXUH� 6HUYLFHV�� 6RFLHWDO� 'HSHQGHQFH� RQ� 1DWXUDO�
(FRV\VWHPV��,VODQG�3UHVV��:DVKLQJWRQ��'&��SS�����±�����

(NLQV��3����������,GHQWLI\LQJ�FULWLFDO�QDWXUDO�FDSLWDO�FRQFOXVLRQV�DERXW�FULWLFDO�QDWXUDO�
FDSLWDO��(FRORJLFDO�(FRQRPLFV��������������

(QJOLVK�1DWXUH�� ��������(VWDEOLVKLQJ�&ULWHULD� IRU� ,GHQWLI\LQJ�&ULWLFDO�1DWXUDO�&DSLWDO�
LQ� WKH� 7HUUHVWULDO� (QYLURQPHQW�� 'LVFXVVLRQ� 3DSHU� 1R�� ����� (QJOLVK� 1DWXUH��
3HWHUERURXJK��8.��
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(UYLQ��'�(��DQG�0LOO��-�:����������$JULFXOWXUDO�ODQG�PDUNHWV�DQG�VRLO�HURVLRQ��SROLF\�
UHOHYDQFH�DQG�FRQFHSWXDO�LVVXHV��$PHULFDQ�-RXUQDO�RI�$JULFXOWXUDO�(FRQRPLFV�����
���������

*XMDUDWL�� '�1�� �������� %DVLF� (FRQRPHWULFV� ��QG� HG���� 0F*UDZ�+LOO� %RRN� &R��
6LQJDSRUH���

+HOLHU��7����������
,UULJDWLRQ�DQG�GUDLQDJH
��7H�$UD��WKH�(QF\FORSHGLD�RI�1HZ�=HDODQG��
85/��
KWWS���ZZZ�7H$UD�JRYW�Q]�7KH6HWWOHG/DQGVFDSH�&KDQJLQJ7KH/DQGVFDSH�,UULJDWLR
Q$QG'UDLQDJH�HQ�>DFFHVVHG����-DQ�����@���

.LQJ�� '�$� DQG� 6LQGHQ�� -�$�� �������� ,QIOXHQFH� RI� VRLO� FRQVHUYDWLRQ� RQ� IDUP� ODQG�
YDOXHV��/DQG�(FRQRPLFV�����������������

/DQGFDUH� 5HVHDUFK�� 1HZ� =HDODQG� 6RLOV�� 85/��
KWWS���VRLOV�ODQGFDUHUHVHDUFK�FR�Q]�FRQWHQWV�6RLO'DWDB)6/B0DSV�DVS["FXUUHQW3DJH
 6RLO'DWDB)6/B0DSV	PHQX,WHP 6RLO'DWD�>DFFHVVHG����-DQ�����@��

/LSSHU��/����������'LUW�SRRU��3RYHUW\��IDUPHUV�DQG�VRLO�UHVRXUFH�LQYHVWPHQW��3DJHV��±
���LQ���HVVD\V�RQ�VRFLR�HFRQRPLF�DVSHFWV�RI�VRLO�GHJUDGDWLRQ�)$2�(FRQRPLF�DQG�
6RFLDO�'HYHORSPHQW�3DSHU�1R�������)$2��5RPH��

0DFGRQDOG��'��9���+DQOH\��1��DQG�0RIIDWW��,����������$SSO\LQJ�WKH�FRQFHSW�RI�QDWXUDO�
FDSLWDO�FULWLFDOLW\�WR�UHJLRQDO�UHVRXUFH�PDQDJHPHQW��(FRORJLFDO�(FRQRPLFV��������
����
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0DGGLVRQ��'�� ��������$�KHGRQLF�DQDO\VLV�RI�DJULFXOWXUDO� ODQG�SULFHV� LQ�(QJODQG�DQG�
:DOHV��(XURSHDQ�5HYLHZ�RI�$JULFXOWXUDO�(FRQRPLFV�����������������

0HQGHOVRKQ�� 5�� DQG� 'LQDU�� $�� �������� &OLPDWH�� ZDWHU�� DQG� DJULFXOWXUH�� /DQG�
(FRQRPLFV�����������������

0HQGHOVRKQ�� 5��� 1RUGKDXV�� :�'�� DQG� 6KDZ�� '�� �������� 7KH� LPSDFW� RI� JOREDO�
ZDUPLQJ� RQ� DJULFXOWXUH�� D� ULFDUGLDQ� DQDO\VLV�� 7KH� $PHULFDQ� (FRQRPLF� 5HYLHZ�
����������������

0LUDQRZVNL�� -�$�� DQG�+DPPHV��%�'�� �������� ,PSOLFLW� 3ULFHV� RI� 6RLO�&KDUDFWHULVWLFV�
IRU�)DUPODQG�LQ�,RZD��$PHULFDQ�-RXUQDO�RI�$JULFXOWXUDO�(FRQRPLFV��������������

2OHZLOHU��1����������7KH�9DOXH�RI�1DWXUDO�&DSLWDO�LQ�6HWWOHG�$UHDV�RI�&DQDGD��'XFNV�
8QOLPLWHG� &DQDGD�� WKH� 1DWXUH� &RQVHUYDQF\� &DQDGD�� $YDLODEOH� IURP� 85/��
KWWS���ZZZ�GXFNV�FD�DERXWGXF�QHZV�DUFKLYHV�SGI�QFDSLWDO�SGI� >DFFHVVHG� ��� -DQ�
����@��

3DOPTXLVW��5�%��DQG�'DQLHOVRQ��/�(����������$�KHGRQLF�VWXG\�RI�WKH�HIIHFWV�RI�HURVLRQ�
FRQWURO� DQG� GUDLQDJH� RQ� IDUPODQG� YDOXHV�� $PHULFDQ� -RXUQDO� RI� $JULFXOWXUDO�
(FRQRPLFV���������������

3HDUFH�� '��:�� DQG� 7XUQHU�� 5�� .�� �������� (FRQRPLFV� RI�1DWXUDO� 5HVRXUFHV� DQG� WKH�
(QYLURQPHQW��-RKQ�+RSNLQV�8QLYHUVLW\�3UHVV��%DOWLPRUH��

491=����������85/��KWWSV���ZZZ�TY�FR�Q]�YDOXDWLRQV��>DFFHVVHG����-DQ�����@��
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5RVHQ��6����������+HGRQLF�SULFHV�DQG�LPSOLFLW�PDUNHWV��SURGXFW�GLIIHUHQWLDWLRQ�LQ�SXUH�
FRPSHWLWLRQ��-RXUQDO�RI�3ROLWLFDO�(FRQRP\������������

6FKLHUOLW]�� &�� �������� 1HZ� =HDODQG� (PSLULFDO� (URVLRQ� 0RGHO�1=HHP���� DQDO\VLV��
HYDOXDWLRQ� DQG� DSSOLFDWLRQ� LQ� FOLPDWH� FKDQJH� VFHQDULRV�� 0DVWHUV� 7KHVLV��
'HSDUWPHQW�RI�*HRJUDSK\��8QLYHUVLW\�RI�%RQQ��%RQQ��

6WDWLVWLFV� 1HZ� =HDODQG�� �������� 85/�KWWS���ZZZ�VWDWV�JRYW�Q]�VWDWLVWLFDO�
PHWKRGV�FODVVLILFDWLRQV�DQG�UHODWHG�VWDWLVWLFDO�VWDQGDUGV�WHUULWRULDO�
DXWKRULW\�GHILQLWLRQ�KWP�>DFFHVVHG����-DQ�����@��

9HVHO\�� (�7�� �������� (FRQRPLF� YDOXH� RI� VRLO� TXDOLW\�� /DQGFDUH� 5HVHDUFK� FRQWUDFW�
UHSRUW�/&����������3UHSDUHG�IRU�6XVWDLQDEOH�/DQG�XVH�,QLWLDWLYH��6/85,���

:DFNHUQDJHO�� 0�� DQG� 5HHV�� :�� (�� �������� 3HUFHSWXDO� DQG� VWUXFWXUDO� EDUULHUV� WR�
LQYHVWLQJ� LQ� QDWXUDO� FDSLWDO�� (FRQRPLFV� IURP� DQ� HFRORJLFDO� IRRWSULQW� SHUVSHFWLYH��
(FRORJLFDO�(FRQRPLFV�����������

:HEE�� 7�� +�� DQG� :LOVRQ�� $�'�� �������� $� 0DQXDO� RI� /DQG� &KDUDFWHULVWLFV� IRU�
(YDOXDWLRQ�RI�5XUDO�/DQG��0DQDDNL�:KHQXD�3UHVV��/LQFROQ��
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$SSHQGL[�$��'HVFULSWLRQV�DQG�GHILQLWLRQV�RI�YDULDEOHV�

9DULDEOH����������'HVFULSWLRQ�

9$/8(�� SHU�KHFWDUH�YDOXH�RI�IDUPODQG�DV�DW�FXUUHQW�YDOXDWLRQ�SHULRG��H[FOXGLQJ�
WKH�YDOXH�RI�DQ\�SK\VLFDO�LPSURYHPHQWV��1=���
YDOXHV� DUH� DGMXVWHG� IRU� LQIODWLRQ� WR� ����� -XQH� SULFHV� XVLQJ� WKH�
FRQVXPHU�SULFH�LQGH[��&3,����

$5($� ODQG�DUHD�RI�WKH�IDUP��KD��
ZH�KDYH�XVHG�IDUPV�ZLWK�PRUH�WKDQ����KHFWDUHV�RI�ODQG�LQ�WKLV�DQDO\VLV�

3$57,&/(�� SDUWLFOH�VL]H�FODVV�GXPP\�YDULDEOH�ZLWK���FDWHJRULHV�
3$57,&/(B6.(/(7$/� ��LI�VNHOHWDO����RWKHUZLVH�
3$57,&/(B&/$<� ��LI�FOD\H\����RWKHUZLVH��
3$57,&/(B6,/7� ��LI�VLOW\����RWKHUZLVH�
3$57,&/(B7/ �� LI� ORDP\� SHDW� RU� ORDP\� OLWWHU�� RUJDQLF� PDWWHU!�����
VDQG�LQ�PLQHUDO�IUDFWLRQ��������RWKHUZLVH�
3$57,&/(B73� ��LI�SHDW�RU�OLWWHU��RUJDQLF�PDWWHU!�������RWKHUZLVH�
3$57,&/(B6$1'� ��LI�VDQG\����RWKHUZLVH�
RPLWWHG�FODVV�LV�ORDP\�SDUWLFOH�VL]H�FODVV�

'5$,1$*(� VRLO�GUDLQDJH�FODVV�GXPP\�YDULDEOH�ZLWK���FDWHJRULHV�
� � '5$,1$*(�� ��LI�YHU\�SRRU����RWKHUZLVH�
� � '5$,1$*(�� ��LI�SRRU����RWKHUZLVH�
� � '5$,1$*(�� ��LI�LPSHUIHFW����RWKHUZLVH�
� � '5$,1$*(�� ��LI�PRGHUDWHO\�ZHOO����RWKHUZLVH�
� � RPLWWHG�FODVV�LV�ZHOO�GUDLQHG�VRLO�
35'�� SRWHQWLDO�URRWLQJ�GHSWK��P���
3$:� � SURILOH�WRWDO�DYDLODEOH�ZDWHU��PP��
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)/22'� � IORRG�KD]DUG�LQGLFDWRU�GXPP\�YDULDEOH�ZLWK���FDWHJRULHV�
� � )/22'B�� ��LI�VOLJKW����RWKHUZLVH�
� � )/22'B�� ��LI�PRGHUDWH����RWKHUZLVH�
� � )/22'B�� ��LI�VHYHUH����RWKHUZLVH�
� � 2PLWWHG�IORRG�FODVV�LV�QLO�
5$,1B7� WRWDO� UDLQIDOO� IRU� WKH� JURZLQJ� VHDVRQ� PRQWKV� 6HSWHPEHU±$SULO� �PP��

FDOFXODWHG�IURP�ORQJ�WHUP������±������PHGLDQ�YDOXHV��
62/$5B5$'� GDLO\�PHDQ�VRODU�UDGLDWLRQ�IRU�WKH�JURZLQJ�VHDVRQ�PRQWKV�6HSWHPEHU±

$SULO� �0-�P��GD\�� FDOFXODWHG� IURP� ORQJ�WHUP� �����±������ PHGLDQ�
YDOXHV��

7(03B0,1� GDLO\� PHDQ� PLQLPXP� WHPSHUDWXUH� IRU� WKH� JURZLQJ� VHDVRQ� PRQWKV�
6HSWHPEHU±$SULO���&��FDOFXODWHG�IURP�ORQJ�WHUP������±������PHGLDQ�
YDOXHV��

72:1� � GLVWDQFH�WR�WKH�QHDUHVW�PDMRU�WRZQ��P����
��� PDMRU� WRZQV� �SRSXODWLRQ� !� ������ ZLWKLQ� DQG� MXVW� RXWVLGH� WKH�
FDWFKPHQW�DUH�FRQVLGHUHG��

&B52$'� GLVWDQFH�WR�WKH�QHDUHVW�FDGDVWUDO�URDG��P��
5,9(5� GLVWDQFH�WR�WKH�QHDUHVW�ULYHUV�±�0DQDZDWX�5LYHU�RU�LWV�PDLQ�WULEXWDULHV�

�P���
ULYHUV� RXWVLGH� WKH� FDWFKPHQW� DUH� QRW� FRQVLGHUHG� GXH� WR� SRWHQWLDO�
GLIILFXOWLHV�RI�DFFHVVLQJ�ZDWHU��

7$� � GXPP\�YDULDEOH�IRU�WHUULWRULDO�DXWKRULW\�LQ�ZKLFK�WKH�IDUP�LV�ORFDWHG��
7$B+252:+(18$� ��LI�+RURZKHQXD�'LVWULFW����RWKHUZLVH�
7$B0$1$:$78� ��LI�0DQDZDWX�'LVWULFW����RWKHUZLVH�
7$B3$/0(56721� ��LI�3DOPHUVWRQ�1RUWK�&LW\����RWKHUZLVH�
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7$B7$5$58$� ��LI�7DUDUXD�'LVWULFW����RWKHUZLVH�
RPLWWHG�WHUULWRULDO�DXWKRULW\�LV�&HQWUDO�+DZNH¶V�%D\�'LVWULFW�

6/23(� � VORSH�FODVV�GXPP\�YDULDEOH�ZLWK���FDWHJRULHV�
6/23(�� ��LI�XQGXODWLQJ����RWKHUZLVH�
6/23(�� ��LI�UROOLQJ����RWKHUZLVH�
6/23(�� ��LI�VWURQJO\�UROOLQJ����RWKHUZLVH�
6/23(�� ��LI�PRGHUDWHO\�VWHHS����RWKHUZLVH�
6/23(�� ��LI�VWHHS����RWKHUZLVH�
6/23(�� ��LI�YHU\�VWHHS����RWKHUZLVH�
RPLWWHG�VORSH�FODVV�LV�IODW�WR�JHQWO\�XQGXODWLQJ�
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