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$QWL�SRYHUW\�SURJUDPV�RIWHQ�VHHN�WR�LPSURYH�WKHLU�LPSDFW�E\�WDUJHWLQJ�KRXVHKROGV�IRU�DVVLVWDQFH�DFFRUGLQJ

WR�RQH�RU�PRUH�FULWHULD��6XFK�WDUJHWLQJ�FULWHULD�DUH��KRZHYHU��RIWHQ�EDVHG�XSRQ�PHDVXUHPHQWV�RI�NH\�ZHOIDUH

LQGLFDWRUV�� VXFK� DV� LQFRPH� RU� FRQVXPSWLRQ�� LQ� D� VLQJOH� WLPH� SHULRG�� 7KLV� SDSHU� LQYHVWLJDWHV�ZKHWKHU� LW� LV

SRVVLEOH�WR�LPSURYH�WKH�DFFXUDF\�RI�WDUJHWLQJ�E\�GLVWLQJXLVKLQJ�EHWZHHQ�WKH�FKURQLFDOO\�DQG�WUDQVLWRULO\�SRRU

RQ�WKH�EDVLV�RI�KRXVHKROG�FKDUDFWHULVWLFV��:H�XVH� WKH�,)35,�KRXVHKROG�IRRG�VHFXULW\�SDQHO�ZKLFK� WUDFNHG

����KRXVHKROGV�IURP�UXUDO�3DNLVWDQ�EHWZHHQ���������DQG����������0XOWLQRPLDO�DQG�RUGHUHG�/RJLW�DQDO\VLV

DUH�XVHG�WR�LGHQWLI\�ZKLFK�FKDUDFWHULVWLFV�KDYH�WKH�JUHDWHVW�LQIOXHQFH�XSRQ�D�KRXVHKROG�EHLQJ�FKURQLFDOO\�RU

WUDQVLWRULO\�SRRU��:H�VKRZ�WKDW�PRVW�RI�WKH�FKDUDFWHULVWLFV�ZKLFK�GLVWLQJXLVK�WKH�FKURQLFDOO\�SRRU�IURP�WKH

WUDQVLWRULO\�SRRU�DUH�VLPLODU�WR�WKRVH�ZKLFK�GLVWLQJXLVK�WKH�SRRU�IURP�WKH�QRQ�SRRU��+RZHYHU��SROLF\PDNHUV

PD\�EH�DEOH�WR�GLVWLQJXLVK�EHWZHHQ�WKH�FKURQLFDOO\�DQG�WUDQVLWRULO\�SRRU�XVLQJ�WKH�GHSHQGHQF\�UDWLR�

7KH�SDSHU�WKHQ�FRPSDUHV�WKH�SRYHUW\�LPSDFW�RI�SROLFLHV�GHVLJQHG�WR�LQFUHDVH�PHDQ�LQFRPHV��¶JURZWK·

SROLFLHV��DQG�WKRVH�GHVLJQHG�WR�HYHQ�RXW�IOXFWXDWLRQV�RI�LQFRPH�RYHU�WLPH��¶VPRRWKLQJ·�SROLFLHV·���6LQFH�WKH

RYHUZKHOPLQJ�PDMRULW\�RI�SRYHUW\�LQ�RXU�VDPSOH�LV�WUDQVLWRU\��ODUJH�UHGXFWLRQV�LQ�SRYHUW\�FDQ�EH�DFKLHYHG�E\

LQWHUYHQWLRQV� �VXFK� DV� PLFUR�FUHGLW� IRU� FRQVXPSWLRQ�� VHDVRQDO� SXEOLF� ZRUNV�� FURS� LQVXUDQFH� RU� SULFH

VWDELOLVDWLRQ�VFKHPHV��GHVLJQHG� WR� ¶VPRRWK·� LQFRPHV��+RZHYHU�� UHGXFLQJ�FKURQLF�SRYHUW\� LQ� WKH� ORQJ�WHUP

ZLOO�UHTXLUH�ODUJH�DQG�VXVWDLQHG�JURZWK�LQ�KRXVHKROG�LQFRPHV�

                                                

�)HOORZV��,QVWLWXWH�RI�'HYHORSPHQW�6WXGLHV��8QLYHUVLW\�RI�6XVVH[��7KH�DXWKRUV�ZRXOG�OLNH�WR�WKDQN�,)35,�IRU�JUDQWLQJ
WKHP�DFFHVV�WR�WKH�3DNLVWDQ�SDQHO�GDWD�VHW�DV�ZHOO�DV�SDUWLFLSDQWV�DW�D�,'6�,)35,�ZRUNVKRS�IRU�YDOXDEOH�FRPPHQWV�RQ�DQ
HDUOLHU�GUDIW�RI�WKLV�SDSHU��-HQQ\�(GZDUGV�DOVR�SURYLGHG�H[FHOOHQW�VHFUHWDULDO�DVVLVWDQFH��6HQLRU�DXWKRUVKLS�LV�QRW�DVVLJQHG�
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$QWL�SRYHUW\�SURJUDPV�RIWHQ�VHHN�WR�LPSURYH�WKHLU�LPSDFW�E\�WDUJHWLQJ�KRXVHKROGV�IRU�DVVLVWDQFH�DFFRUGLQJ

WR�RQH�RU�PRUH�FULWHULD��6XFK�WDUJHWLQJ�FULWHULD�DUH��KRZHYHU��RIWHQ�EDVHG�XSRQ�PHDVXUHPHQWV�RI�NH\�ZHOIDUH

LQGLFDWRUV��VXFK�DV�LQFRPH�RU�FRQVXPSWLRQ��LQ�D�VLQJOH�WLPH�SHULRG��7KLV�FDQ�UHVXOW�LQ�WKH�LQFOXVLRQ�ZLWKLQ�WKH

WDUJHW�JURXS�RI�WUDQVLWRULO\�SRRU�KRXVHKROGV�ZKR�DUH�VXIIHULQJ�IURP�WHPSRUDU\�PLVIRUWXQHV�EXW�ZKR�ZRXOG

QRW� EH� FRQVLGHUHG� SRRU� ZKHQ� MXGJHG� DFFRUGLQJ� WR� WKHLU� SHUPDQHQW� LQFRPH� RU� FRQVXPSWLRQ�� 6LPLODUO\�

FKURQLFDOO\�SRRU�KRXVHKROGV��ZKRVH� ORQJ�UXQ�LQFRPH�RU�FRQVXPSWLRQ�IDOOV�EHORZ�WKH�SRYHUW\� OLQH��PD\�EH

H[FOXGHG�IURP�WKH�WDUJHW�JURXS�GXH�WR�WHPSRUDU\�JRRG�IRUWXQH�

7KH�GLVWLQFWLRQ�EHWZHHQ�WKHVH�WZR�W\SHV�RI�SRYHUW\�LV�FOHDUO\�RI�LPSRUWDQFH�WR�SROLF\PDNHUV�VLQFH�WKH

LQWHUYHQWLRQV� DSSURSULDWH� IRU� UHGXFLQJ� WUDQVLWRU\� SRYHUW\� PD\� EH� TXLWH� GLIIHUHQW� IURP� WKRVH� QHHGHG� WR

FRPEDW�FKURQLF�SRYHUW\��1XPHURXV�VKRUW��UHFXUULQJ�VSHOOV�RI�SRYHUW\�LQGLFDWH�WKDW�SULRULW\�VKRXOG�EH�JLYHQ

WR�PHDVXUHV�VXFK�DV�VDIHW\�QHWV��FUHGLW�DQG�LQVXUDQFH�VFKHPHV�WKDW�DUH�GHVLJQHG�WR�¶VPRRWK·�WKH�LQFRPHV��RU

FRQVXPSWLRQ�H[SHQGLWXUHV��RI� WKH� WUDQVLWRULO\�SRRU�� ,Q�FRQWUDVW�� H[WHQGHG�VSHOOV�RI�SRYHUW\�SRLQW� WR�PRUH

VWUXFWXUDO�SROLFLHV�VXFK�DV�HGXFDWLRQ��ODQG�UHIRUP�RU�SHQVLRQV��WKDW�DLP�WR�SHUPDQHQWO\�DXJPHQW�WKH�LQFRPH

DQG�DVVHWV�RI�WKH�SRRU�

7KLV� SDSHU� XVHV� D� ILYH�\HDU� SDQHO� RI� ���� KRXVHKROGV� IURP� UXUDO� 3DNLVWDQ� WR� FODVVLI\� KRXVHKROGV� LQWR

WKUHH�JURXSV��WKH�FKURQLFDOO\�SRRU��WKH�WUDQVLWRULO\�SRRU��DQG�WKH�QHYHU�SRRU��2UGHUHG�DQG�PXOWLQRPLDO�/RJLW

UHJUHVVLRQV�DUH�XVHG� WR� LGHQWLI\� WKH�FKDUDFWHULVWLFV�ZKLFK�GLVWLQJXLVK�EHWZHHQ� WKHVH�JURXSV��7KH� LPSDFW�RI

WZR� W\SHV� RI� SROLF\� LQWHUYHQWLRQV� �WKRVH� GHVLJQHG� WR� VPRRWK� LQFRPHV� RYHU� WLPH�� DQG� WKRVH� GHVLJQHG� WR

SURPRWH�LQFRPH�JURZWK��RQ�WKH�VHYHULW\�RI�FKURQLF�DQG�WUDQVLWRU\�SRYHUW\�LV�WKHQ�H[DPLQHG�

7KH�QH[W�VHFWLRQ�GHVFULEHV�WKH�PHWKRGRORJ\�ZH�XVH�WR�FODVVLI\�KRXVHKROGV�LQWR�WKH�WKUHH�JURXSV�DV�ZHOO

DV�WKH�WHFKQLTXHV�XVHG�WR�LGHQWLI\�WKH�FKDUDFWHULVWLFV�GLVWLQJXLVKLQJ�WKHVH�JURXSV��,W�DOVR�GHWDLOV�WKH�LPSDFW�RI

GLIIHUHQW�OHYHOV�RI�VPRRWKLQJ�RI�LQFRPHV�RQ�DJJUHJDWH�FKURQLF�DQG�WUDQVLWRU\�SRYHUW\��7KH�IROORZLQJ�VHFWLRQ

GHVFULEHV�WKH�GDWD�DQG�WKH�GHULYDWLRQ�RI�RXU�SRYHUW\�OLQH��7KLV�LV�IROORZHG�E\�SUHVHQWDWLRQ�RI�WKH�UHVXOWV�DQG

RXU�FRQFOXVLRQV�

���0(7+2'2/2*<

:KHQ�GHILQLQJ�DJJUHJDWH�FKURQLF�DQG� WUDQVLWRU\�SRYHUW\�ZH�KDYH�DGRSWHG� WKH�GHFRPSRVLWLRQ�SURSRVHG�E\

-DODQ�DQG�5DYDOOLRQ���������7KH\�GHILQH�KRXVHKROG�SRYHUW\�DV�

3L� �3�\L���\L��������\L7��� ���

ZKHUH�\LW�LV�D�PHDVXUH�RI�KRXVHKROG�L·V�ZHOIDUH��ZKLFK�LW�PD\�EH�XVHIXO�WR�WKLQN�RI�DV�LQFRPH��DW�WLPH�W��DQG

WKHUH�DUH�7�SHULRGV� LQ�ZKLFK� LW� LV�PHDVXUHG��3� LV�VRPH�ZHOO�GHILQHG�SRYHUW\�PHDVXUH�� VXFK�DV� WKRVH� LQ� WKH

)RVWHU�*UHHU�7KRUEHFNH�FODVV�RI�SRYHUW\�PHDVXUHV��)RVWHU��HW�DO����������7KXV�XVLQJ�WKH�VTXDUHG�SRYHUW\�JDS

PHDVXUH��WKH\�GHILQH�KRXVHKROG�WRWDO�SRYHUW\�3L�DV�WKH�H[SHFWDWLRQ�RYHU�WLPH�RI�WKH�SRYHUW\�PHDVXUH�DW�HDFK

SRLQW�LQ�WLPH�SLW�
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DQG�]�LV�WKH�SRYHUW\�OLQH�

$�KRXVHKROG·V�FKURQLF�SRYHUW\�LV�WKHQ�GHILQHG�WR�EH�

&L �3�(W�\LW�� ���

WKDW� LV� WKH� SRYHUW\� DVVRFLDWHG�ZLWK� WKH� KRXVHKROG·V�PHDQ� LQFRPH� RYHU� WKH� 7� SHULRGV�� $JDLQ�� WKLV� FDQ� EH

ZULWWHQ�DV�WKH�H[SHFWDWLRQ�RYHU�WLPH�RI�WKH�KRXVHKROG·V�FKURQLF�SRYHUW\�DW�HDFK�SRLQW�LQ�WLPH�F� LW��EXW�VLQFH

WKH�KRXVHKROG·V�FKURQLF�SRYHUW\�GRHV�QRW�FKDQJH�RYHU�WLPH��&�L� �FLW�ZKHUH�
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DQG�(W>\LW@�LV�WKH�H[SHFWHG�YDOXH�RYHU�WLPH�RI�WKH�LQFRPH�RI�KRXVHKROG�L��7KH�WUDQVLWRU\�SRYHUW\�RI�KRXVHKROG

L��7L�LV�WKHQ�GHILQHG�WR�EH�WKH�UHVLGXDO�3L�²�&L�

-DODQ� DQG� 5DYDOOLRQ� HVWLPDWH� 7RELW� DQG� FHQVRUHG� TXDQWLOH� UHJUHVVLRQV� RQ� FKURQLF� DQG� WUDQVLWRU\� SRYHUW\

DJDLQVW�D�ZLGH�YDULHW\�RI�H[SODQDWRU\�YDULDEOHV�LQ�RUGHU�WR�LGHQWLI\�WKH�FRUUHODWHV�RI�HDFK�NLQG�RI�SRYHUW\�IRU�D

SDQHO� RI� KRXVHKROGV� LQ� UXUDO�&KLQD��7KLV� DSSURDFK� LV� SDUWLFXODUO\� XVHIXO�ZKHQ� WKH� LQWHQWLRQ� LV� WR� LGHQWLI\

SROLFLHV�ZKLFK�DUH�OLNHO\�WR�UHGXFH�FKURQLF�DQG�WUDQVLWRU\�SRYHUW\�LQ�JHQHUDO��+RZHYHU��RXU�FRQFHUQ�KHUH�LV�WR

EH�DEOH�WR�GLVWLQJXLVK�EHWZHHQ�FKURQLFDOO\�DQG�WUDQVLWRULO\�SRRU�KRXVHKROGV�DQG�EHWZHHQ�WKHVH�WZR�FDWHJRULHV

DQG�KRXVHKROGV�ZKLFK�KDYH�QHYHU�EHHQ�SRRU�ZLWKLQ� WKH�SHULRG�RI� WKH�SDQHO� VXUYH\��:H� WKHUHIRUH� FODVVLI\

KRXVHKROGV�LQWR�RQH�RI�WKUHH�PXWXDOO\�H[FOXVLYH�JURXSV��WKH�FKURQLFDOO\�SRRU��WKH�WUDQVLWRULO\�SRRU��DQG�WKH

QHYHU�SRRU���2XU�GHILQLWLRQV�RI�HDFK�RI�WKH�WKUHH�JURXSV�LV�DV�IROORZV�

&KURQLFDOO\�SRRU� LI�(W�\LW����]

7UDQVLWRULO\�SRRU� LI�(W�\LW��!�]�EXW�\LW���]�IRU�VRPH�W

1HYHU�SRRU� LI�\LW�!�]�IRU�DOO�W
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7KXV�D�KRXVHKROG� LV�GHHPHG� WR�EH�FKURQLFDOO\�SRRU� LI� LWV�PHDQ� LQFRPH� LV�EHORZ� WKH�SRYHUW\� OLQH��ZKLOH� D

KRXVHKROG�LV�WUDQVLWRULO\�SRRU�LI�PHDQ�LQFRPH�LV�DERYH�WKH�SRYHUW\�OLQH�EXW�LWV�DQQXDO�LQFRPH�IDOOV�EHORZ�WKH

SRYHUW\�OLQH�DW�OHDVW�RQFH�GXULQJ�WKH�SHULRG�XQGHU�FRQVLGHUDWLRQ���1HYHU�SRRU�KRXVHKROGV�DUH�VLPSO\�WKRVH�LQ

ZKLFK�DQQXDO�LQFRPH�LV�DOZD\V�DERYH�WKH�SRYHUW\�OLQH��

1RWH�WKDW�RXU�DSSURDFK�LV�QRW�WKH�RQO\�ZD\�WR�FODVVLI\�KRXVHKROGV�DV�FKURQLFDOO\�RU�WUDQVLWRULO\�SRRU��IRU

H[DPSOH�ZH�FRXOG�GHILQH�WKH�FKURQLFDOO\�SRRU�DV�WKRVH�ZKR�KDYH�EHHQ�SRRU�IRU�PRUH�WKDQ�D�FHUWDLQ�QXPEHU

RI�SHULRGV�DQG� WKH� WUDQVLWRULO\�SRRU� DV� WKRVH�ZKR�KDYH�EHHQ�SRRU� IRU� IHZHU�SHULRGV�²� D�GHILQLWLRQ�ZKLFK

PLJKW� FRUUHVSRQG� PRUH� FORVHO\� WR� LQWXLWLRQ�� +RZHYHU�� RXU� FKRLFH� LV� PRWLYDWHG� E\� LWV� VLPLODULW\� WR� WKH

WUDGLWLRQDO�GHFRPSRVLWLRQ�RI�LQFRPH�LQWR�SHUPDQHQW�DQG�WUDQVLWRU\�FRPSRQHQWV�DQG�WR�WKH�GHFRPSRVLWLRQ

RI�DJJUHJDWH�SRYHUW\�ZKLFK�ZH�XVH�ODWHU�LQ�WKH�SDSHU��6HH�*DLKD�DQG�'HRODOLNDU��������IRU�DQ�DSSOLFDWLRQ�RI

WKH�DOWHUQDWLYH�DSSURDFK�WR�,QGLDQ�GDWD�

$�FRQVHTXHQFH�RI�RXU�GHILQLWLRQ� LV� WKDW� FKURQLFDOO\�SRRU�KRXVHKROGV�DUH�QRW�QHFHVVDULO\� DOZD\V�SRRU�

,QGHHG�LW�LV�WKHRUHWLFDOO\�SRVVLEOH�WKDW�D�FKURQLFDOO\�SRRU�KRXVHKROG�PLJKW�KDYH�DQ�DQQXDO�LQFRPH�EHORZ�WKH

SRYHUW\�OLQH�LQ�MXVW�RQH�\HDU��EXW�KDYH�D�VXIILFLHQWO\�ORZ�LQFRPH�LQ�WKDW�\HDU�WR�SXOO�LWV�DYHUDJH�LQWHUWHPSRUDO

LQFRPH�EHORZ�WKH�SRYHUW\�OLQH��6LPLODUO\��D�WUDQVLWRULO\�SRRU�KRXVHKROG�FRXOG�EH�SRRU�IRU�HYHU\�\HDU�H[FHSW

RQH��EXW�KDYH�D�VXIILFLHQWO\�ODUJH�LQFRPH�LQ�WKDW�RQH�\HDU�WR�UDLVH�WKHLU�DYHUDJH�LQWHUWHPSRUDO�LQFRPH�DERYH

WKH�SRYHUW\�OLQH��+RZHYHU��VXFK�RXWFRPHV�DUH�OLNHO\�WR�EH�UDUH�

2XU�DLP�LV�WR�LGHQWLI\�FKDUDFWHULVWLFV�ZKLFK�GLVWLQJXLVK�WKH�FKURQLFDOO\�SRRU�IURP�WKH�WUDQVLWRULO\�SRRU�

:H� WKHUHIRUH� HVWLPDWH� D�PXOWLQRPLDO� /RJLW� UHJUHVVLRQ� WR� DVVHVV� WKH� LPSDFW� RI� VXFK� FKDUDFWHULVWLFV� RQ� WKH

FKDQFHV�RI�D�KRXVHKROG�EHLQJ�FKURQLFDOO\�RU�WUDQVLWRULO\�SRRU��UHODWLYH�WR�EHLQJ�QHYHU�SRRU��DQG�WHVW�ZKHWKHU

SDUWLFXODU�FKDUDFWHULVWLFV�KDYH�D�GLIIHUHQW� LPSDFW�RQ�WKH�SUREDELOLW\�RI�D�KRXVHKROG�EHLQJ�FKURQLFDOO\�UDWKHU

WKDQ�WUDQVLWRULO\�SRRU��+RZHYHU��JLYHQ�WKDW�WKH�WKUHH�JURXSLQJV�DUH�OLNHO\�WR�KDYH��DQG�LQ�RXU�GDWDVHW�GR�KDYH�

DQ� RUGHULQJ� LQ� WHUPV� RI� LQFRPH��ZH� DOVR� HVWLPDWH� DQ� RUGHUHG� /RJLW� WR� DVVHVV� WKH� LQIOXHQFH� WKDW� GLIIHUHQW

FKDUDFWHULVWLFV�KDYH�RQ�D�KRXVHKROG�EHLQJ�LQ�HDFK�RI�WKH�WKUHH�FDWHJRULHV�

2QFH�WKH�FKDUDFWHULVWLFV�RI�WKH�FKURQLFDOO\�DQG�WUDQVLWRULO\�SRRU�KDYH�EHHQ�LGHQWLILHG��ZKDW�DQWL�SRYHUW\

SROLFLHV�VKRXOG�WKHQ�EH�DGRSWHG"��:H�IRFXV�RQ�WZR�EURDG�FDWHJRULHV�RI�SROLFLHV��WKRVH�GHVLJQHG�WR�UDLVH�WKH

PHDQ�LQFRPHV�RI�KRXVHKROGV��¶JURZWK�SURPRWLQJ�SROLFLHV·��DQG�WKRVH�GHVLJQHG�WR�HYHQ�RXW�WKHLU�IOXFWXDWLRQ

RYHU�WLPH��¶VPRRWKLQJ�SROLFLHV·���*URZWK�SROLFLHV�PD\�EH�WKRXJKW�RI�DV�SROLFLHV�ZKLFK�DLP�WR�UHGXFH�SRYHUW\

E\� SURGXFLQJ� GLVWULEXWLRQDOO\� QHXWUDO� JURZWK� LQ� KRXVHKROG� LQFRPHV��� 7KH\� ZRXOG� LQFOXGH� VHFWRUDO

LQYHVWPHQWV� LQ� KXPDQ� DQG�SK\VLFDO� FDSLWDO� QRW� WDUJHWHG� DW� VSHFLILF� VHFWLRQV� RI� WKH� SRSXODWLRQ�� 6PRRWKLQJ

SROLFLHV�ZRXOG�LQFOXGH�PHDVXUHV�VXFK�DV�VDIHW\�QHWV��PLFUR�FUHGLW�DQG�LQVXUDQFH�VFKHPHV�WKDW�DUH�GHVLJQHG�WR

¶VPRRWK·�WKH�LQFRPHV��RU�FRQVXPSWLRQ�H[SHQGLWXUHV��RI�WKH�SRRU�

,W� LV�SRVVLEOH� WR� VLPXODWH� WKH� LPSDFW�RI� JURZWK�SURPRWLQJ� DQG� VPRRWKLQJ�SROLFLHV� XSRQ� FKURQLF� DQG

WUDQVLWRU\� SRYHUW\� XVLQJ� -DODQ� DQG� 5DYDOOLRQ·V� PHDVXUH� RI� DJJUHJDWH� LQWHUWHPSRUDO� SRYHUW\�� )RU� JURZWK

SURPRWLQJ�SROLFLHV�WKLV�FDQ�EH�GRQH�E\�FRQVLGHULQJ�WKH�LPSDFW�RI�LQFUHDVLQJ�WKH�UHDO�DGXOW�HTXLYDOHQW�LQFRPH

RI�DOO�KRXVHKROGV��,Q�ZKDW�IROORZV�ZH�DSSO\�DUELWUDU\�LQFUHPHQWV�RI����SHUFHQW�WR�PHDQ�LQFRPH�UDQJLQJ�IURP

]HUR�WR����SHUFHQW�DV�IROORZV�
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ZKHUH�J�LV�WKH�SHUFHQWDJH�VKLIW�LQ�KRXVHKROG�L·V�PHDQ�LQFRPH�

)RU�VPRRWKLQJ�SROLFLHV��D�VHW�RI�VLPSOH�PRYLQJ�DYHUDJH�ILOWHUV�LV�DSSOLHG�WR�WKH�LQWHUWHPSRUDO�LQFRPH�RI�HDFK

KRXVHKROG��7KHVH�DOORZ�XV�WR�DVVHVV�WKH�SRVVLELOLW\�RI�KRXVHKROGV�EHLQJ�DEOH�WR�VPRRWK�WKHLU�LQFRPHV��ZLWK

QR�FKDQJH�LQ�WKHLU�RYHUDOO�PHDQ��RYHU�GLIIHUHQW�QXPEHUV�RI�\HDUV��,W�PD\�EH�KHOSIXO�WR�H[SODLQ�WKH�PRYLQJ

DYHUDJH�ILOWHUV�XVHG�LQ�RXU�VLPXODWLRQV�VHTXHQWLDOO\��)LUVW�FRQVLGHU�WKH�LQWURGXFWLRQ�RI�D�SROLF\�ZKLFK�DOORZV

KRXVHKROGV� WR� VPRRWK� WKHLU� LQFRPHV� VXFK� WKDW� WKHLU�QHZ�VHW�RI� LQFRPHV�RYHU� WLPH� LV� WKH�DYHUDJH�RI� WKHLU

FXUUHQW� LQFRPH� DQG� WKH� LQFRPH� RI� WKH� SUHYLRXV� \HDU�� 7KLV�PHDQV� WKDW�ZH� UHSODFH� RXU�7� SHULRG� VHULHV� RI

LQFRPH�PHDVXUHV� IRU� HDFK�KRXVHKROG�ZLWK�D� VHW�RI�7��� WZR�SHULRG� DYHUDJHV�RI� LQFRPH��1H[W� FRQVLGHU� DQ

LQWHUYHQWLRQ� ZKLFK� DOORZV� KRXVHKROGV� WR� VPRRWK� RYHU� WKUHH� SHULRGV�� FUHDWLQJ� D� VHW� RI� 7��� WKUHH�SHULRG

DYHUDJHV�RI�LQFRPH��7KLV�FDQ�EH�FRQWLQXHG�XQWLO�ZH�KDYH�FRPSOHWH�VPRRWKLQJ�ZLWK�D�VLQJOH�YDOXH�IRU�HDFK

KRXVHKROG�HTXDO�WR�WKH�LQWHU�WHPSRUDO�DYHUDJH�RI�LQFRPH�IRU�WKH�GXUDWLRQ�RI�WKH�SDQHO��7KDW�LV
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ZKHUH�\LW
V�LV�WKH�VPRRWKHG�LQFRPH�VHULHV�DQG�V�LV�WKH�QXPEHU�RI�SHULRGV�RYHU�ZKLFK�LQFRPH�LV�VPRRWKHG�

&OHDUO\�VXFK�VPRRWKLQJ�ZLOO�UHGXFH�WKH�QXPEHU�RI�WUDQVLWRULO\�SRRU�KRXVHKROGV�E\�UHGXFLQJ�WKH�VL]H�RI

LQFRPH�IOXFWXDWLRQV�DQG�WKHUHIRUH�SUHYHQWLQJ� LQFRPHV�IDOOLQJ�EHORZ�WKH�SRYHUW\� OLQH�IRU�VRPH�KRXVHKROGV�

-DODQ� DQG�5DYDOOLRQ·V� DJJUHJDWH�PHDVXUHV�RI� WRWDO�� FKURQLF� DQG� WUDQVLWRU\�SRYHUW\� FDQ� DOVR� EH� UHGHILQHG� WR

LQFRUSRUDWH�VXFK�VPRRWKLQJ�DV�IROORZV�
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ZKLFK� LV� WKH� VDPH� DV� HTXDWLRQ� ���� H[FHSW� WKDW� WKH� H[SHFWDWLRQ� RYHU� WLPH� LV� RI� SV
LW�� WKH� WRWDO� SRYHUW\� RI

KRXVHKROG�L�LQ�SHULRG�W�DIWHU�LQFRPH�KDV�EHHQ�VPRRWKHG�IRU�V�SHULRGV����7KH�WRWDO�SRYHUW\�RI�KRXVHKROG�L�LQ

SHULRG�W�DIWHU�LQFRPH�KDV�EHHQ�VPRRWKHG�IRU�V�SHULRGV�FDQ�WKHQ�EH�ZULWWHQ�DV�
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ZKHUH�\VLW�LV�GHILQHG�LQ�HTXDWLRQ���DERYH�

7KH�FKURQLF�SRYHUW\�RI�KRXVHKROG�L�DIWHU�V�SHULRGV�RI�LQFRPH�VPRRWKLQJ�LV�H[DFWO\�DV�GHVFULEHG�E\�HTXDWLRQ

����DERYH�H[FHSW�WKDW�WKH�H[SHFWDWLRQ�RYHU�WLPH�LV�RI�\VLW�LQVWHDG�RI�\LW��7KDW�LV�
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DQG�WKH�H[SHFWDWLRQ�RYHU�WLPH�RI�VPRRWKHG�LQFRPH�LV�WDNHQ�RYHU�WKH�UHGXFHG�OHQJWK�LQFRPH�VHULHV
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7UDQVLWRU\�SRYHUW\�PD\�WKHQ�EH�FDOFXODWHG�DV�WKH�UHVLGXDO�7L� �3L�²�&L��,Q�WKH�VLPXODWLRQV�UHSRUWHG�EHORZ��ZH

FDOFXODWH�WKH�UHGXFWLRQ�LQ�WRWDO��FKURQLF�DQG�WUDQVLWRU\�SRYHUW\�IRU�GLIIHUHQW�OHQJWKV�RI�VPRRWKLQJ�SHULRG�V�

6PRRWKLQJ� LQFRPHV� XVLQJ� HYHQ� D� WZR�\HDU� PRYLQJ� DYHUDJH� ILOWHU� FRQVWLWXWHV� D� YHU\� KLJK� OHYHO� RI

LQWHUWHPSRUDO�WUDQVIHUV��,W�ZRXOG�WKHUHIRUH�EH�XVHIXO�WR�GHVLJQ�D�ILOWHU�ZKLFK�FRXOG�FDSWXUH�GLIIHUHQW�GHJUHHV

RI� LQFRPH� VPRRWKLQJ��7KH� � VLPSOHVW�ZD\� WR� GR� WKLV� LV� WR� DPHQG� HTXDWLRQ� ���� DERYH� E\� DSSO\LQJ� D� VHW� RI

QHJDWLYH�H[SRQHQWLDO�ZHLJKWV�WR�LQFRPHV�IURP�SUHYLRXV�\HDUV�DV�VKRZQ�EHORZ�
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:KHQ� θ� LV� ]HUR� �� HTXDWLRQ� ����� LV� LGHQWLFDO� WR� HTXDWLRQ� ���� DQG� WKHUHIRUH� FRQVWLWXWHV� SHUIHFW� �Q� SHULRG�

VPRRWKLQJ��DV�θ�WHQGV�WR�LQILQLW\�WKH�ULJKW�KDQG�VLGH�RI�HTXDWLRQ����WHQGV�WR�\LW�FRQVWLWXWLQJ�QR�VPRRWKLQJ�

+RZHYHU��LW�LV�KHOSIXO�IRU�RXU�VPRRWKLQJ�SDUDPHWHU�WR�EH�ERXQGHG�²�ZH�WKHUHIRUH�GHILQH�γ H�θ��VR�WKDW�γ �

DV�θ�WHQGV�WR�LQILQLW\��QR�VPRRWKLQJ��DQG�γ ��ZKHQ�θ ���SHUIHFW�WZR�SHULRG�VPRRWKLQJ���7KXV�E\�YDU\LQJ�γ

EHWZHHQ�]HUR�DQG�RQH�� LW� LV�SRVVLEOH� WR�VLPXODWH�GLIIHUHQW�GHJUHHV�RI� LQFRPH�VPRRWKLQJ��7KXV� WKH� LQFRPH

VHULHV��\LWV��VPRRWKHG�RYHU�WZR�SHULRGV�FDQ�EH�ZULWWHQ�DV�
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,Q� WKH� VLPXODWLRQV� UHSRUWHG�EHORZ��ZH�H[SORUH� WKH� UHGXFWLRQV� LQ� WRWDO�� FKURQLF� DQG� WUDQVLWRU\�SRYHUW\� WKDW

ZRXOG�UHVXOW�IURP�GLIIHUHQW�GHJUHHV�RI�VPRRWKLQJ���L�H���GLIIHUHQW�YDOXHV�RI�γ��RYHU�MXVW�WZR�WLPH�SHULRGV��7KH

UHGXFWLRQV�IURP�VXFK�VPRRWKLQJ�SROLFLHV�DUH�WKHQ�FRPSDUHG�ZLWK�WKH�UHGXFWLRQV�DULVLQJ�IURP�LQWHUYHQWLRQV

LQWHQGHG� WR� UDLVH� PHDQ� LQFRPHV� YLD� �GLVWULEXWLRQDOO\� QHXWUDO�� JURZWK�� 6WULFWO\� WKLV� FRPSDULVRQ� UHTXLUHV� D

PHDVXUH� RI� WKH� FRVWV� RI� SXUVXLQJ� JURZWK� SURPRWLQJ� DQG� LQFRPH� VPRRWKLQJ� SROLFLHV�� +RZHYHU�� LQ� WKH

DEVHQFH�RI�UHOLDEOH�GDWD�RQ�VXFK�FRVWV��ZH�DVVXPH�WKDW�ERWK�JURZWK�DQG�VPRRWKLQJ�SROLFLHV�PD\�EH�DFKLHYHG
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FRVWOHVVO\��&OHDUO\�WKLV�LV�DQ�XQUHDOLVWLF�DVVXPSWLRQ��EXW�WKH�GLIIHUHQWLDO�LPSDFW�RI�DGRSWLQJ�WKHVH�WZR�W\SHV�RI

SROLFLHV�DUH�VR�VWDUN��WKDW�ZH�EHOLHYH�WKLV�LV�VWLOO�D�XVHIXO��LOOXVWUDWLYH�H[HUFLVH�

���7+(�,)35,�3$.,67$1�3$1(/

7KH�GDWD�VHW�XVHG�LQ�WKLV�SDSHU�LV�WDNHQ�IURP�D�SDQHO�GDWD�VXUYH\�RI�DURXQG�����KRXVHKROGV�LQ����YLOODJHV�LQ

UXUDO�3DNLVWDQ�FRQGXFWHG�E\�WKH�,QWHUQDWLRQDO�)RRG�3ROLF\�5HVHDUFK�,QVWLWXWH��,)35,��EHWZHHQ�-XO\������DQG

2FWREHU�������(DFK�KRXVHKROG�LQ�WKH�VXUYH\�ZDV�LQWHUYLHZHG�D�WRWDO�RI�IRXUWHHQ�WLPHV�EHWZHHQ�WKHVH�GDWHV�

DOWKRXJK�GXH�WR�WKH�XQHYHQ�VSDFLQJ�RI�YLVLWV� LW�KDV�RQO\�EHHQ�SRVVLEOH�WR�FRQVWUXFW�D�SDQHO�IRU�ILYH�DQQXDO

URXQGV�� 'DWD� FROOHFWLRQ� WRRN� SODFH� LQ� WKUHH� SURYLQFHV�� 3XQMDE�� 6LQG� DQG� 1RUWK�:HVW� )URQWLHU� 3URYLQFH

�1:)3���DQG�ZLWKLQ�HDFK�SURYLQFH� LQ�RQH�SXUSRVLYHO\�VDPSOHG� OHDVW�GHYHORSHG�GLVWULFW� �$WWRFN� LQ�3XQMDE�

%DGLQ� LQ� 6LQG� DQG� 'LU� LQ� 1:)3��� ,Q� 3XQMDE�� D� VHFRQG� PRUH� SURVSHURXV� GLVWULFW�� )DLVDODEDG�� ZDV� DOVR

LQFOXGHG� LQ� WKH� SDQHO� DV� D� FRQWURO�� 2ULJLQDOO\�� WKH� ,)35,� WHDP� KDG� DOVR� SODQQHG� WR� LQFOXGH� RQH� OHDVW

GHYHORSHG� GLVWULFW� �.DODW�� IURP� 3DNLVWDQ
V� IRXUWK� SURYLQFH�� %DOXFKLVWDQ�� EXW� VXUYH\� ZRUN� KDG� WR� EH

VXVSHQGHG�LQ�WKLV�GLVWULFW�DIWHU�RQH�\HDU�GXH�WR�¶VSHFLDO�ORJLVWLF�FRQGLWLRQV�LQ�WKDW�SURYLQFH·��$GDPV�DQG�+H�

�������6R�WKH�ILQDO�VDPSOH�WKDW�ZH�KDYH�DYDLODEOH�FRQWDLQV�KRXVHKROGV�IURP����YLOODJHV�LQ�IRXU�GLVWULFWV�DQG

WKUHH�SURYLQFHV��,W�VKRXOG�EH�VWUHVVHG�WKDW�WKLV�VDPSOH�FDQQRW�EH�UHJDUGHG�DV�UHSUHVHQWDWLYH�RI�3DNLVWDQ��EXW�

ZLWK�WKH�H[FHSWLRQ�RI�)DLVDODEDG��LW�PD\�EH�UHSUHVHQWDWLYH�RI�SRRU�UXUDO�DUHDV�ZLWKLQ�3DNLVWDQ�

7KH� ,)35,� VXUYH\� FROOHFWHG� LQIRUPDWLRQ� RQ� KRXVHKROGV
� FRPSRVLWLRQ� DQG� FKDUDFWHULVWLFV�� WKHLU� ODQG

RZQHUVKLS�DQG�XVH�� FURS�SURGXFWLRQ�DQG�GLVWULEXWLRQ� WRJHWKHU�ZLWK� OLYHVWRFN�DQG�SRXOWU\�RZQHUVKLS��7ZR

VSHFLILF�FRQFHUQV�RI� WKH� VWXG\�ZHUH� WR�GRFXPHQW� UXUDO�KRXVHKROGV
� VRXUFHV�RI� LQFRPH�DQG�GHWDLOV�RI� WKHLU

IDUP�DQG�QRQ�IDUP�H[SHQGLWXUH� �LQFOXGLQJ�ZHHNO\� UHFDOO� RI� IRRG� LQWDNHV��� DQG� GHWDLOHG� TXHVWLRQV� RQ� WKHVH

ZHUH� DGPLQLVWHUHG� WR� ERWK� PHQ� DQG� ZRPHQ� ZLWKLQ� WKH� KRXVHKROG�� 8QIRUWXQDWHO\�� WKH� GDWD� FROOHFWLRQ

SURFHGXUHV�XVHG�WR�FROOHFW� LQIRUPDWLRQ�RQ�H[SHQGLWXUH� LQ�URXQGV����DQG����DUH�QRW�VWULFWO\�FRPSDUDEOH� WR

WKRVH� LQ� SUHYLRXV� URXQGV�� VR� WKDW� RXU� DWWHQWLRQ� LQ� WKLV� SDSHU� LV� UHVWULFWHG� WR� SRYHUW\� PHDVXUHV� EDVHG� RQ

LQFRPH�� ,QIRUPDWLRQ�RQ� ODQG�� OLYHVWRFN� DQG�RWKHU� DVVHW�RZQHUVKLS� WRJHWKHU�ZLWK� ODERXU�XVH�RI�KRXVHKROG

PHPEHUV� ZDV� DOVR� FROOHFWHG�� $� VSHFLDOLVHG� PRGXOH� RQ� HGXFDWLRQ�� PLJUDWLRQ� DQG� HPSOR\PHQW� ZDV

DGPLQLVWHUHG�LQ�URXQG����RI�WKH�VXUYH\�DQG�D�VHSDUDWH�PRGXOH�RQ�FUHGLW�LQ�URXQG����

:H�DUH�DEOH�WR�¶WUDFN·�WKH�LQFRPHV��DVVHWV�DQG�KRXVHKROG�FKDUDFWHULVWLFV�RI�����KRXVHKROG�RYHU�DOO�ILYH

\HDUV� RI� WKH� VDPSOH�� 7RJHWKHU�ZLWK� LWV� JHRJUDSKLFDO� FRYHUDJH� WKLV� SODFHV� WKH� ,)35,� SDQHO� LQ� EHWZHHQ� WKH

ODUJH�VFDOH�SDQHOV�FRQVWUXFWHG�IURP�QDWLRQDO�VDPSOH�VXUYH\V�LQ�&KLQD��(WKLRSLD�DQG�,QGLD�ZLWK�������RU�PRUH

KRXVHKROGV�� DQG� VPDOOHU� PLFUR�SDQHOV� FRQVWUXFWHG� IRU� VSHFLILF� VWXGLHV� VXFK� DV� WKH� ,&5,6$7� SDQHO� LQ

VRXWKHUQ�,QGLD��0XOOHU
V��������ZRUN�LQ�5ZDQGD��.LQVH\�HW�DO����������LQ�=LPEDEZH��DQG�6FRWW�DQG�/LWFKILHOG�

�������LQ�&KLOH��,W�LV�DOVR�LPSRUWDQW�WR�UHFRJQLVH�WKDW�XQOLNH�PDQ\�GDWD�VHWV�GHVFULEHG�DV�SDQHOV��LQFOXGLQJ�DOO

WKH�:RUOG� %DQN
V� /LYLQJ� 6WDQGDUG�0HDVXUHPHQW� 6XUYH\V��� WKH� ,)35,� SDQHO� DOORZV� IRU� KRXVHKROGV� WR� EH

WUDFNHG�EHWZHHQ�PRUH�WKDQ�WZR�SRLQWV�LQ�WLPH��7KLV�HQDEOHV�WKH�FRPSDULVRQ�RI�SROLFLHV�GHVLJQHG�WR�LQFUHDVH

DYHUDJH� LQFRPHV�ZLWK� WKRVH�GHVLJQHG� WR�VPRRWK� LQFRPHV�RYHU� LQFUHDVLQJ� OHQJWKV�RI� WLPH�²�ZKLFK� LV�GRQH

ODWHU�LQ�WKLV�SDSHU�
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$OO�SUHYLRXV�VWXGLHV�XVLQJ� WKH�,)35,�3DNLVWDQ�SDQHO�KDYH�XVHG�D� UHODWLYH�SRYHUW\� OLQH�VHW�HTXDO� WR� WKH

ERWWRP�TXLQWLOH�RI� WKH�GLVWULEXWLRQ�RI�HLWKHU� LQFRPHV�RU�FRQVXPSWLRQ�H[SHQGLWXUHV��ERWK�H[SUHVVHG� LQ�SHU

FDSLWD� WHUPV� �$OGHUPDQ� DQG�*DUFLD�� ������ $GDPV� DQG�+H�� ������� $OWKRXJK� WKLV� GLIIHUV� IURP� WKH� ZD\� LQ

ZKLFK� WKH� 3DNLVWDQ� +RXVHKROG� ,QFRPH� DQG� ([SHQGLWXUH� 6XUYH\� VHWV� LWV� SRYHUW\� OLQH�� WKH� DGRSWLRQ� RI� D

UHODWLYH�SRYHUW\�OLQH�PD\�EH�MXVWLILHG�LQ�WZR�ZD\V����)LUVW��WKHUH�LV�QR�FOHDU�EDVNHW�RI�JRRGV�WR�XVH�ZLWKLQ�WKH

VDPSOH�GLVWULFWV�YLOODJHV�IRU�FRQVWUXFWLQJ�D�SRYHUW\�OLQH�XVLQJ�WKH�FRVW�RI�EDVLF�QHHGV�PHWKRG��6HFRQG��ZKHQ

WKH� DOWHUQDWLYH� IRRG� HQHUJ\� LQWDNH�PHWKRG� LV� XVHG�� WKH� OHYHO� RI� H[SHQGLWXUH� UHTXLUHG� IRU� DQ� LQGLYLGXDO� WR

DFTXLUH� .FDO� ������ SHU� GD\� WXUQV� RXW� WR� EH� UHPDUNDEO\� VLPLODU� WR� WKH� ERWWRP� TXLQWLOH� RI� WKH� SHU� FDSLWD

FRQVXPSWLRQ� GLVWULEXWLRQ�� )XUWKHUPRUH�� DV� $OGHUPDQ� DQG� *DUFLD� DUJXH�� WKH� FRQVXPSWLRQ� DQG� LQFRPH

GLVWULEXWLRQV� RI� WKH� SDQHO� DUH� VR� ZHOO� FRUUHODWHG� WKDW� WKH� FXW�RIIV� IURP� WKHLU� GLVWULEXWLRQV� PD\� EH� XVHG

LQWHUFKDQJHDEO\�

$PRQJ� WKH� ���� KRXVHKROGV� ZH� DUH� DEOH� WR� WUDFN� WKURXJK� WLPH�� WKHUH� LV� D� UHPDUNDEOH� LQFUHDVH� LQ

KRXVHKROG�VL]H�³IURP�����PHPEHUV�LQ���������WR������PHPEHUV� LQ����������)XUWKHU�H[DPLQDWLRQ�RI�WKH

DJH� GLVWULEXWLRQ� RI� KRXVHKROGV� VKRZV� WKDW� WKH� PDMRULW\� RI� WKLV� LQFUHDVH� FRPHV� IURP� DQ� LQFUHDVH� LQ� WKH

QXPEHUV�RI�LQIDQWV�DQG�FKLOGUHQ�SHU�KRXVHKROG��6R�LI�WKH�SRYHUW\�OLQH�LV�VHW�HTXDO�WR�WKH�ERWWRP�TXLQWLOH�RI

WKH�SHU�FDSLWD�LQFRPH�GLVWULEXWLRQ��SRYHUW\�ZLOO�LQFUHDVH�UDSLGO\�RYHU�WKH�VDPSOH��7R�REWDLQ�D�PRUH�UHDOLVWLF

DVVHVVPHQW�RI�WKH�HYROXWLRQ�RI�SRYHUW\�RYHU�WLPH��ZH�KDYH�XVHG�D�:+2�FDORULF�HTXLYDOHQFH�VFDOH�WR�DFFRXQW

IRU�WKH�IDFW�WKDW�WKH�PDMRULW\�RI�KRXVHKROG�VL]H�JURZWK�FDPH�IURP�D�ODUJHU�QXPEHU�RI�FKLOGUHQ����2XU�SRYHUW\

OLQH�ZDV�WKHQ�VHW�HTXDO�WR�WKH�ERWWRP�TXLQWLOH�RI�WKH�SHU�DGXOW�HTXLYDOHQW�LQFRPH�GLVWULEXWLRQ�LQ�WKH�ILUVW�\HDU

RI�WKH�SDQHO�²�D�ILJXUH�RI�5XSHHV�������SHU�DGXOW�HTXLYDOHQW�XQLW�

���5(68/76

7KH�UHVXOWV�DUH�SUHVHQWHG�LQ�WKUHH�VXE�VHFWLRQV��)LUVW��ZH�H[DPLQH�WKH�QXPEHUV�RI�FKURQLFDOO\�DQG�WUDQVLWRULO\

SRRU� KRXVHKROGV� LQ� RXU� SDQHO� DQG� WKH� UHODWLRQVKLS� EHWZHHQ� VWDWLF� SRYHUW\� DQG� PHPEHUVKLS� RI� WKHVH

FDWHJRULFDO�JURXSV��7KH�VHFRQG�VXE�VHFWLRQ�HVWLPDWHV�PXOWLQRPLDO�DQG�RUGHUHG�/RJLW�PRGHOV�LQ�DQ�DWWHPSW�WR

LGHQWLI\�WKH�FKDUDFWHULVWLFV�ZKLFK�PD\�EH�XVHG�IRU�GLVWLQJXLVKLQJ�EHWZHHQ�FKURQLFDOO\�SRRU��WUDQVLWRULO\�SRRU

DQG�QHYHU�SRRU�KRXVHKROGV��7KH�ILQDO�VHFWLRQ�FRPSDUHV�WKH�LPSDFW�RI�SROLFLHV�GHVLJQHG�WR�SURPRWH�LQFRPH

JURZWK�DQG�WKRVH�LQWHQGHG�WR�KHOS�VPRRWK�LQFRPHV�RYHU�WLPH�

0DJQLWXGHV�RI�WKH�&KURQLFDOO\�DQG�7UDQVLWRULO\�3RRU

7KH�QXPEHUV�RI�FKURQLFDOO\�DQG�WUDQVLWRULO\�SRRU�KRXVHKROGV��FDOFXODWHG�DFFRUGLQJ�WR�WKH�GHILQLWLRQV�LQ�WKH

PHWKRGRORJ\��LQ�WKH�,)35,�SDQHO�FDQ�EH�FRPSDUHG�ZLWK�WKH�QXPEHU�RI�\HDUV�LQ�ZKLFK�KRXVHKROGV�DUH�EHORZ

WKH� SRYHUW\� OLQH� �� WKLV� LV� VKRZQ� LQ� 7DEOH� �� XVLQJ� D� SRYHUW\� OLQH� RI� 5V� ����� LQ� ����� SULFHV�� 2I� WKH� ���

KRXVHKROGV� LQ� WKH� SDQHO�� ���� H[SHULHQFH� SRYHUW\� DW� OHDVW� RQFH� GXULQJ� LWV� ILYH� \HDU� SHULRG�� 2I� WKHVH� ���

KRXVHKROGV������DUH�WUDQVLWRULO\�SRRU�DQG�����DUH�FKURQLFDOO\�SRRU������KRXVHKROGV�DUH�QHYHU�SRRU��
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7DEOH�� � �1XPEHU�RI �SHULRGV�SRRU�E\�SRYHUW\�FDWHJRU\

1XPEHU�RI
SHULRGV�SRRU

&KURQLFDOO\
3RRU

7UDQVLWRULO\
3RRU

7RWDO

� � ��� ���
� � �� ��
� �� �� ��
� �� � ��
� �� � ��
7RWDO ��� ��� ���
1RWH��7KH�XQLWV�DUH�KRXVHKROGV�²�WKXV�����WUDQVLWRULO\�SRRU�KRXVHKROGV�ZHUH�SRRU�IRU���SHULRG�

7DEOH���VKRZV�WKDW��DV�PLJKW�EH�H[SHFWHG��FKURQLFDOO\�SRRU�KRXVHKROGV�JHQHUDOO\�DUH�SRRUHU�IRU�PRUH�SHULRGV

WKDQ�WUDQVLWRULO\�SRRU�KRXVHKROGV����+RZHYHU��RQH�KRXVHKROG�LQ�WKH�SDQHO�KDG�VXFK�D�ORZ�LQFRPH�LQ�RQH�\HDU

WKDW�LWV�DYHUDJH�LQFRPH�ZDV�EHORZ�WKH�SRYHUW\�OLQH�LQ�DOO�ILYH�\HDUV��ZKLOH�VHYHQ�FKURQLFDOO\�SRRU�KRXVHKROGV

ZHUH�RQO\�SRRU�IRU�WZR�\HDUV��7UDQVLWRULO\�SRRU�KRXVHKROGV�DUH�JHQHUDOO\�SRRU�IRU�RQO\�D�IHZ�\HDUV��ZLWK���

SHUFHQW�RQO\�H[SHULHQFLQJ�RQH�SHULRG�RI�SRYHUW\�GXULQJ�WKH�ILYH�\HDUV�RI�WKH�SDQHO�DQG����SHUFHQW�RQO\�SRRU

IRU�RQH�RU�WZR�\HDUV��7ZR�KRXVHKROGV�KDG�D�VXIILFLHQWO\�KLJK�LQFRPH�LQ�RQH�SHULRG�WR�UDLVH�WKHP�DERYH�WKH

SRYHUW\�OLQH�RQ�DYHUDJH�GHVSLWH�EHLQJ�SRRU�IRU�IRXU�RI�WKH�ILYH�\HDUV�

$OWKRXJK� WKH� WUDQVLWRULO\�SRRU� DFFRXQW� IRU� DOPRVW� WKUHH�TXDUWHUV�RI�KRXVHKROGV� H[SHULHQFLQJ�SRYHUW\

RYHU�WKH�ILYH�\HDUV�RI�WKH�SDQHO�� LQ�DQ\�JLYHQ�\HDU�FKURQLFDOO\�SRRU�KRXVHKROGV�DFFRXQW�IRU�DOPRVW�KDOI� WKH

QXPEHU�RI�SRRU�KRXVHKROGV��� �7DEOH���VKRZV�ZKLFK�KRXVHKROGV�DUH�SRRU� LQ� WKH� ILUVW� \HDU�RI� WKH�SDQHO�E\

WKHLU�FKURQLF�WUDQVLWRU\�FODVVLILFDWLRQ��6LPLODU�UHVXOWV�FDQ�EH�SUHVHQWHG�IRU�DOO�WKH�VXEVHTXHQW�\HDUV�

7DEOH��� �3RRU�QRQ�SRRU�YV �FKURQLFDO O\�WUDQVLWRUL O\ �SRRU

&KURQLFDOO\
3RRU

7UDQVLWRULO\�3RRU 7RWDO

3RRU �� �� ���
1RQ�SRRU �� ��� ���
7RWDO ��� ��� ���

,Q� DQ\� \HDU�� WKH� ODUJHVW� FDWHJRU\� FRQVLVWV� RI� WKRVH� KRXVHKROGV� ZKR� DUH� QRW� SRRU� DQG� DUH� FODVVLILHG� DV

WUDQVLWRULO\�SRRU��ZKLOVW�WKH�VPDOOHVW�FDWHJRU\�FRQVLVWV�RI�WKH�FKURQLFDOO\�SRRU�ZKR�DUH�QRW�SRRU�WKDW�\HDU��2Q

DYHUDJH�����SHUFHQW�RI�WKRVH�ZKR�DUH�SRRU�LQ�DQ\�RQH�\HDU�DUH�WUDQVLWRULO\�SRRU�

,W�LV�DOVR�XVHIXO�WR�H[DPLQH�WKH�DYHUDJH� LQFRPHV�DQG�WKH�UHODWLYH�YDULDELOLW\�RI� LQFRPH�IRU�HDFK�RI�WKH

JURXSV��7DEOH���VKRZV�WKH�DYHUDJH�LQWHU�WHPSRUDO�PHDQ��VWDQGDUG�GHYLDWLRQ�DQG�FRHIILFLHQW�RI�YDULDWLRQ�IRU

DOO�WKUHH�JURXSV�RI�KRXVHKROGV���



��

7DEOH��� �,QWHU�WHPSRUDO �V WDW LV W LFV � IRU �FKURQLF� � WUDQVLWRU\�DQG�QHYHU�SRRU�KRXVHKROGV

$YHUDJH
,QWHU�WHPSRUDO�

&KURQLFDOO\�3RRU 7UDQVLWRULO\�3RRU 1HYHU�3RRU

0HDQ�LQFRPH ����� ����� �����
6WDQGDUG�GHYLDWLRQ ��� ����� �����
&RHIILFLHQW�RI�YDULDWLRQ ����� ����� �����
1RWH��8QLWV�IRU�PHDQ�LQFRPH�DUH�UHDO�DQQXDO�DGXOW�HTXLYDOHQW�LQFRPHV�LQ������5XSHHV�

7DEOH���VKRZV�WKDW�WKH�FRHIILFLHQW�RI�YDULDWLRQ�IRU�WKH�WUDQVLWRULO\�SRRU�LV����SHU�FHQW�KLJKHU�WKDQ�WKDW�RI�WKH

FKURQLFDOO\�SRRU��7KLV�LV�FRQVLVWHQW�ZLWK�HYLGHQFH�WKDW�SRRU�KRXVHKROGV�ZLWK�LQDGHTXDWH�DFFHVV�WR�PHWKRGV

IRU�VPRRWKLQJ�FRQVXPSWLRQ��GXH�WR�FUHGLW�DQG�LQVXUDQFH�PDUNHW�FRQVWUDLQWV��PD\�FKRRVH�LQVWHDG�WR�VPRRWK

WKHLU�LQFRPH�RYHU�WLPH�E\��IRU�H[DPSOH��FKRRVLQJ�ORZHU�\LHOGLQJ�EXW�PRUH�GURXJKW�UHVLVWDQW�FURSV��0RUGXFK�

������.XURVDNL������������,QWHUHVWLQJO\��WKH�FRHIILFLHQW�RI�YDULDWLRQ�RI�WKH�FKURQLFDOO\�SRRU�LV�DOVR�KLJKHU�WKDQ

WKDW�RI�WKH�QHYHU�SRRU�²�WKH�QHYHU�SRRU�QRW�RQO\�KDYH�KLJKHU�LQFRPHV��EXW�PRUH�VWDEOH�RQHV�WRR�

,GHQWLI\LQJ�WKH�&KDUDFWHULVWLFV�$VVRFLDWHG�ZLWK�&KURQLFDOO\�DQG�7UDQVLWRULO\�3RRU

+RXVHKROGV

*LYHQ�WKDW�PRUH�WKDQ�KDOI�RI�SRRU�KRXVHKROGV�LQ�DQ\�JLYHQ�\HDU�DUH�WUDQVLWRULO\�SRRU��LW�ZRXOG�EH�XVHIXO�WR�EH

DEOH�WR�GLVWLQJXLVK�EHWZHHQ�FKURQLFDOO\�DQG�WUDQVLWRULO\�SRRU�KRXVHKROGV�IRU�WDUJHWLQJ�SXUSRVHV��:H�DWWHPSW

WR�GR�WKLV�E\�DVNLQJ�WZR�GLVWLQFW�EXW�UHODWHG�TXHVWLRQV�

• :KDW� LV� WKH� UHODWLYH� LQIOXHQFH� RI� GLIIHUHQW� FKDUDFWHULVWLFV� RQ� WKH� SUREDELOLW\� RI� D� KRXVHKROG� EHLQJ

FKURQLFDOO\��WUDQVLWRULO\�RU�QHYHU�SRRU"��DQG

• :KDW�FKDUDFWHULVWLFV�DUH�PRUH�SUHYDOHQW�DPRQJVW�WKH�WUDQVLWRULO\�SRRU�WKDQ�WKH�FKURQLFDOO\�SRRU��UHODWLYH

WR�WKH�QHYHU�SRRU�"

7DEOH� �� VKRZHG� WKDW� WKH� WUDQVLWRULO\� SRRU� KDYH� KLJKHU� LQFRPHV� WKDQ� WKH� FKURQLFDOO\� SRRU� �UHFDOO� WKDW� WKH

DYHUDJH�LQFRPH��SHU�DGXOW�HTXLYDOHQW��RI�WKH�FKURQLFDOO\�SRRU�LV�5V�������SHU�PRQWK�FRPSDUHG�WR�5V������

IRU� WKH� WUDQVLWRULO\�SRRU�DQG�5V�������IRU� WKH�QHYHU�SRRU���7KLV�VXJJHVWV� WKDW�DQ�RUGHUHG�/RJLW� HVWLPDWLRQ

PD\�EH�XVHG�WR�DGGUHVV�WKH�ILUVW�TXHVWLRQ�DERYH��7DEOH���VKRZV�WKH�PDUJLQDO�HIIHFWV�IURP�VXFK�DQ�RUGHUHG

/RJLW�UHJUHVVLRQ�WRJHWKHU�ZLWK�WKH�3�VWDWLVWLF�DQG�VLJQLILFDQFH�RI�WKH�FRHIILFLHQW�DVVRFLDWHG�ZLWK�HDFK�RI�WKH

H[SODQDWRU\�YDULDEOHV����,I�D�FRHIILFLHQW�LV�VWDWLVWLFDOO\�VLJQLILFDQWO\�GLIIHUHQW�IURP�]HUR�WKHQ�WKLV�LQGLFDWHV�WKDW

LW� FRQWULEXWHV� WRZDUGV� WKH� SUREDELOLW\� RI� EHLQJ� LQ� DOO� WKUHH� FDWHJRULHV�� +RZHYHU�� WKH�PDUJLQDO� HIIHFW� RI� D

FKDQJH�LQ�D�YDULDEOH�RQ�WKH�SUREDELOLW\�RI�EHLQJ�LQ�RQH�JURXS�PD\�EH�TXLWH�GLIIHUHQW�IURP�WKH�PDUJLQDO�HIIHFW

RQ�WKH�SUREDELOLW\�RI�EHLQJ�LQ�WKH�RWKHU�JURXSV��7KXV�E\�FRPSDULQJ�WKH�VLJQ�DQG�VL]H�RI�WKH�PDUJLQDO�HIIHFWV

RQH� FDQ� JDLQ� DQ� XQGHUVWDQGLQJ� RI� WKH� FRQWULEXWLRQ� RI� FKDUDFWHULVWLFV� WR� WKH� SUREDELOLW\� RI� EHLQJ� LQ� HDFK

FDWHJRU\�



��

7DEOH��� �2UGHUHG� ORJLW �HVW LPDWLRQ�RI � WKH�SUREDELO L W\ �RI �EHLQJ�FKURQLFDO O\ � � W UDQVLWRUL O\ �DQG

QHYHU�SRRU

0DUJLQDO�(IIHFW�RQ�
9DULDEOH 3UREDELOLW\�RI

EHLQJ
&KURQLFDOO\�3RRU

3UREDELOLW\�RI
EHLQJ

7UDQVLWRULO\�3RRU

3UREDELOLW\�RI
EHLQJ

1HYHU�3RRU

3�YDOXH�DQG
VLJQLILFDQFH�RI
FRHIILFLHQW

)DLVDODEDG ������� ������� ������ �����
$WWRFN ������ ������ ������� ������


'LU ������� ������� ������ �����
+RXVHKROG�VL]H ������ ������ ������� ������


$JH�RI�KK�KHDG ������� ������� ������ �����
'HSHQGHQF\�5DWLR ������ ������ ������� ������


%DVLF�HGXFDWLRQ ������� ������� ������ �����
6HFRQGDU\�HGXFDWLRQ ������� ������� ������ ������


(GXFDWLRQ�RI�KK�KHDG ������� ������� ������ ������


'R�QRW�RZQ�ODQG ������ ������ ������� ������

9DOXH�RI�OLYHVWRFN ������� ������� ������ ������


9DOXH�RI�FDSLWDO ������� ������� ������ ������




�LQGLFDWHV�WKDW�D�FRHIILFLHQW�LV�VWDWLVWLFDOO\�GLIIHUHQW�IURP�]HUR�DW�WKH�����OHYHO

�LQGLFDWHV�WKDW�D�FRHIILFLHQW�LV�VWDWLVWLFDOO\�GLIIHUHQW�IURP�]HUR�DW�WKH������OHYHO

7KH� RUGHUHG� /RJLW� UHVXOWV� VKRZ� WKDW� OLYLQJ� LQ� $WWRFN�� KRXVHKROG� VL]H�� GHSHQGHQF\� UDWLR� �WKH� QXPEHU� RI

FKLOGUHQ� DQG� HOGHUO\� SHRSOH� LQ� D� KRXVHKROG� DV� D� SURSRUWLRQ� RI� WRWDO� KRXVHKROG� VL]H��� DQG� ODQGOHVVQHVV� DOO

LQFUHDVH� WKH� SUREDELOLW\� RI� D� KRXVHKROG� EHLQJ� FKURQLFDOO\� RU� WUDQVLWRULO\� SRRU�� ,Q� FRQWUDVW�� VHFRQGDU\

HGXFDWLRQ��HGXFDWLRQ�RI�WKH�KRXVHKROG�KHDG��WKH�YDOXH�RI�OLYHVWRFN�RZQHG�DQG�RWKHU�FDSLWDO�RZQHG�LQFUHDVH

WKH�SUREDELOLW\�RI�D�KRXVHKROG�EHLQJ�QHYHU�SRRU��,W�LV�QRWDEOH�WKDW�WKH�IDFWRUV�ZKLFK�PDNH�SDQHO�KRXVHKROGV

PRUH� OLNHO\� WR� EH� FKURQLFDOO\� RU� WUDQVLWRULO\� SRRU� DUH� H[DFWO\� WKH� VDPH� DV� WKH� IDFWRUV� ZKLFK� PDNH� WKHVH

KRXVHKROGV� PRUH� OLNHO\� WR� EH� SRRU� UDWKHU� WKDQ� QRQ�SRRU� �%DXOFK� DQG� 0F&XOORFK�� ������� )XUWKHU�� WKH

PDUJLQDO�HIIHFW�RI�DQ�LQFUHDVH�LQ�DQ\�H[SODQDWRU\�YDULDEOH�KDV�WKH�VDPH�VLJQ�RQ�WKH�SUREDELOLW\�RI�D�KRXVHKROG

EHLQJ� FKURQLFDOO\� DQG� WUDQVLWRULO\� SRRU� EXW� WKH� RSSRVLWH� VLJQ� RQ� WKH� SUREDELOLW\� RI� EHLQJ� QHYHU� SRRU�

&RQVHTXHQWO\�LW�LV�QRW�SRVVLEOH�WR�SRLQW�WR�D�YDULDEOH�ZKLFK�DOORZV�RQH�WR�GLVWLQJXLVK�EHWZHHQ�WKH�FKURQLFDOO\

DQG� WKH� WUDQVLWRULO\� SRRU� �L�H�� D� YDULDEOH� ZKLFK� LQFUHDVHV� WKH� SUREDELOLW\� RI� EHLQJ� FKURQLFDOO\� SRRU� ZKLOH

GHFUHDVLQJ�WKH�SUREDELOLW\�RI�EHLQJ�WUDQVLWRULO\�SRRU��RU�YLFH�YHUVD��

7KH� PDUJLQDO� HIIHFWV� RI� DQ\� H[SODQDWRU\� YDULDEOH� RQ� WKH� SUREDELOLW\� RI� EHLQJ� FKURQLFDOO\� SRRU� DUH

URXJKO\� ��� SHU� FHQW� ODUJHU� WKDQ� WKH� PDUJLQDO� HIIHFWV� RQ� WKH� SUREDELOLW\� RI� EHLQJ� WUDQVLWRULO\� SRRU�� )RU

H[DPSOH��D�VPDOO� LQFUHDVH�LQ�KRXVHKROG�VL]H�ZRXOG� LQFUHDVH�WKH�SUREDELOLW\�RI�EHLQJ�FKURQLFDOO\�SRRU�E\���

SHU�FHQW�PRUH�WKDQ�WKH� LQFUHDVH� LQ� WKH�SUREDELOLW\�RI�EHLQJ� WUDQVLWRULO\�SRRU�� ,W� LV��KRZHYHU��SHUKDSV�PRUH

LQWXLWLYH�WR�FRPSDUH�WKH�VL]H�RI�WKH�PDUJLQDO�HIIHFWV�RI�GLIIHUHQW�YDULDEOHV��$�GHFUHDVH�LQ�KRXVHKROG�VL]H�E\

RQH�SHUVRQ�ZRXOG�KDYH�DSSUR[LPDWHO\�WKH�VDPH�HIIHFW�RQ�WKH�SUREDELOLW\�RI�EHLQJ�FKURQLFDOO\�SRRU�DV�D�5V

������LQFUHDVH�LQ�WKH�YDOXH�RI�OLYHVWRFN�RZQHG�E\�WKH�KRXVHKROG��6LPLODUO\�DQ�LQFUHDVH�E\�RQH�LQ�WKH�QXPEHU

RI�KRXVHKROG�PHPEHUV�HGXFDWHG�WR�VHFRQGDU\�VFKRRO�OHYHO�ZRXOG�UHGXFH�WKH�SUREDELOLW\�RI�EHLQJ�FKURQLFDOO\

SRRU�E\�DURXQG�������ZKLFK�LV�HTXLYDOHQW�WR�LQFUHDVLQJ�WKH�YDOXH�RI�OLYHVWRFN�E\�5V����������



��

:KLOH� WKH� RUGHUHG� /RJLW� UHJUHVVLRQ� LV� XVHIXO� IRU� XQGHUVWDQGLQJ� WKH� UHODWLYH� LQIOXHQFH� RI� GLIIHUHQW

KRXVHKROG�FKDUDFWHULVWLFV�RQ�WKHLU�SRYHUW\�VWDWXV�� LW� LV� OHVV�XVHIXO�IRU�GLVWLQJXLVKLQJ�EHWZHHQ�WKH�FDWHJRULHV�

7KLV�VXJJHVWV�WKH�XVH�RI�D�PXOWLQRPLDO�/RJLW�PRGHO�WR�LGHQWLI\�WKH�FKDUDFWHULVWLFV�ZKLFK�DUH�PRUH�SUHYDOHQW

DPRQJVW�WKH�FKURQLFDOO\�SRRU�WKDQ�WKH�WUDQVLWRULO\�SRRU��,Q�RXU�PXOWLQRPLDO�/RJLW�PRGHO��WKH�SUREDELOLWLHV�RI

EHLQJ�FKURQLFDOO\�RU� WUDQVLWRULO\�SRRU�DUH�HVWLPDWHG� UHODWLYH� WR� WKH�SUREDELOLW\�RI�EHLQJ�QHYHU�SRRU��7KLV� LV

EHFDXVH�WKH�OLNHOLKRRG�IXQFWLRQ�IRU�WKH�PXOWLQRPLDO�/RJLW��RU�3URELW��VXIIHUV�IURP�DQ�LGHQWLILFDWLRQ�SUREOHP

ZKLFK�PDNHV�LW�LPSRVVLEOH�WR�LGHQWLI\�XQLTXH�FRHIILFLHQWV��DQG�KHQFH�PDUJLQDO�HIIHFWV��IRU�DOO�WKUHH�FDWHJRULHV

RI�WKH�GHSHQGHQW�YDULDEOH��*UHHQH���������&RQVHTXHQWO\�RQH�FDWHJRU\�PXVW�EH�WDNHQ�DV�D�UHIHUHQFH�FDWHJRU\

³�LQ�RXU�FDVH�ZH�FKRVH�WKH�QHYHU�SRRU�FDWHJRU\��2QFH� WKLV� UHIHUHQFH�FDWHJRU\� LV�FKRVHQ�� WKH�PXOWLQRPLDO

/RJLW� HVWLPDWHV� VHSDUDWH� VHWV� RI� FRHIILFLHQWV� IRU� WKH� UHPDLQLQJ� FDWHJRULHV� DQG� PDUJLQDO� HIIHFWV� FDQ� EH

FDOFXODWHG� UHODWLYH� WR� WKH� H[FOXGHG� FDWHJRU\��7KHUHIRUH� LW� LV� SRVVLEOH� IRU� D� KRXVHKROG� FKDUDFWHULVWLF� RU� DQ\

RWKHU� YDULDEOH� WR� EH� VLJQLILFDQWO\� DVVRFLDWHG� ZLWK� EHLQJ� FKURQLFDOO\� SRRU� UDWKHU� WKDQ� QHYHU� SRRU�� EXW� QRW

VLJQLILFDQWO\�DVVRFLDWHG�ZLWK�EHLQJ�WUDQVLWRULO\�SRRU�UDWKHU�WKDQ�QHYHU�SRRU�RU�YLFH�YHUVD��7DEOH���VKRZV�WKH

UHVXOWV�RI�HVWLPDWLQJ�WKH�PXOWLQRPLDO�/RJLW�PRGHO�

7DEOH��� �0XOW LQRPLDO � ORJLW �RI � WKH�FKURQLF�DQG�WUDQVLWRUL O\ �SRRU

9DULDEOH 0DUJLQDO�(IIHFW�RQ
3URE

�&KURQLFDOO\�3RRU�

3�YDOXH�DQG
VLJQLILFDQFH�RI
FRHIILFLHQW

0DUJLQDO�(IIHFW�RQ
3URE

�7UDQVLWRULO\�3RRU�

3�9DOXH�DQG
VLJQLILFDQFH�RI
FRHIILFLHQW

)DLVDODEDG ������� ����� ������� �����
$WWRFN ������ ������

 ������ ������


'LU ������� ������
 ������� �����
+RXVHKROG�VL]H ������ ������

 ������ ������


$JH�RI�KK�KHDG ������� ����� ������� �����
'HSHQGHQF\�5DWLR ������ ������

 ������ �����
%DVLF�HGXFDWLRQ ������� ����� ������� �����
6HFRQGDU\�HGXFDWLRQ ������� ������

 ������� ������


(GXFDWLRQ�RI�KK�KHDG ������� ������

 ������� ������


'R�QRW�RZQ�ODQG ������ ����� ������ �����
9DOXH�RI�OLYHVWRFN ������� ������

 ������� ������


9DOXH�RI�FDSLWDO ������� ������

 ������� ������




�LQGLFDWHV�WKDW�D�FRHIILFLHQW�LV�VWDWLVWLFDOO\�GLIIHUHQW�IURP�]HUR�DW�WKH�����OHYHO

�LQGLFDWHV�WKDW�D�FRHIILFLHQW�LV�VWDWLVWLFDOO\�GLIIHUHQW�IURP�]HUR�DW�WKH������OHYHO

7KH�UHVXOWV�RI�WKH�PXOWLQRPLDO�/RJLW�VKRZ�WKDW�UHVLGHQFH�LQ�$WWRFN�VLJQLILFDQWO\�LQFUHDVHV�WKH�SUREDELOLW\�RI

EHLQJ�FKURQLFDOO\�RU� WUDQVLWRULO\�SRRU� UHODWLYH� WR�EHLQJ�QHYHU�SRRU�� DV�GRHV�KDYLQJ�D� ODUJHU�KRXVHKROG� VL]H�

6HFRQGDU\�HGXFDWLRQ��HGXFDWLRQ�RI�WKH�KRXVHKROG�KHDG�DQG�WKH�YDOXH�RI�OLYHVWRFN�DQG�FDSLWDO�DOO�UHGXFH�WKH

FKDQFHV�RI�EHLQJ�LQ�HLWKHU�RI�WKH�SRRU�FDWHJRULHV��7KH�PDUJLQDO�HIIHFWV�RQ�WKH�SUREDELOLW\�RI�EHLQJ�WUDQVLWRULO\

SRRU� DUH� VXEVWDQWLDOO\� ODUJHU� WKDQ� WKH� PDUJLQDO� HIIHFWV� RQ� WKH� SUREDELOLW\� RI� EHLQJ� FKURQLFDOO\� SRRU���

+RZHYHU���QR�JUHDW�LPSRUWDQFH�VKRXOG�EH�DWWDFKHG�WR�WKLV�VLQFH�LW�PHUHO\�UHIOHFWV�WKH�RUGHUHG�QDWXUH�RI�WKH

FDWHJRULHV����+RZHYHU��LW�LV�ZRUWK�QRWLQJ�WKH�UHODWLYH�VL]H�RI�WKH�PDUJLQDO�HIIHFWV�ZLWKLQ�D�VLQJOH�FDWHJRU\��D�5V

�������LQFUHDVH�LQ�WKH�YDOXH�RI�OLYHVWRFN�KHOG�KDV�WKH�VDPH�HIIHFW�RQ�WKH�SUREDELOLW\�RI�EHLQJ�FKURQLFDOO\�SRRU

DV�DQ�DGGLWLRQDO�PHPEHU�RI�WKH�KRXVHKROG�KDYLQJ�VHFRQGDU\�VFKRROLQJ��6LPLODUO\�D� UHGXFWLRQ� LQ�KRXVHKROG



��

VL]H�E\�RQH�PHPEHU�ZRXOG�KDYH�WKH�VDPH�PDUJLQDO�HIIHFW�RQ�WKH�SUREDELOLW\�RI�EHLQJ�FKURQLFDOO\�SRRU�DV�DQ

LQFUHDVH�RI�5V��������LQ�FDSLWDO�

$OPRVW�WKH�VDPH�YDULDEOHV�DUH�VWDWLVWLFDOO\�VLJQLILFDQW�ZKHQ�GLVWLQJXLVKLQJ�WKH�WUDQVLWRULO\�SRRU�IURP�WKH

QHYHU�SRRU�DV�WKRVH�ZKLFK�DUH�VLJQLILFDQW�ZKHQ�GLVWLQJXLVKLQJ�WKH�FKURQLFDOO\�SRRU�IURP�WKH�QHYHU�SRRU��7KH

RQO\�H[FHSWLRQ�LV�WKH�GHSHQGHQF\�UDWLR����7DEOH���VKRZV�WKDW�WKH�FKURQLFDOO\�SRRU�KDYH�D�VLJQLILFDQWO\�KLJKHU

GHSHQGHQF\�UDWLR�WKDQ�WKH�QHYHU�SRRU��ZKHUHDV�WKH�WUDQVLWRULO\�SRRU�GR�QRW��7KLV�LV�D�SRWHQWLDOO\�LPSRUWDQW

UHVXOW� VLQFH� LW� VXJJHVWV� WKDW� WKH�GHSHQGHQF\�UDWLR�PD\�EH�RQH�FKDUDFWHULVWLF�ZKLFK�HQDEOHV�SROLF\PDNHUV� WR

GLVWLQJXLVK�EHWZHHQ�WKH�FKURQLFDOO\�DQG�WUDQVLWRULO\�SRRU�IRU�WDUJHWLQJ�SXUSRVHV���

&RPSDULQJ�*URZWK�DQG�6PRRWKLQJ�3ROLFLHV

0XOWLQRPLDO� DQG� RUGHUHG� /RJLWV� KHOS� WR� LGHQWLI\� WKH� FKDUDFWHULVWLFV� FRUUHODWHG� ZLWK� KRXVHKROGV� EHLQJ

FKURQLFDOO\� RU� WUDQVLWRULO\� SRRU�� 3ROLFLHV� WR� DVVLVW� HDFK� JURXS� DUH� RIWHQ� IRFXVHG� XSRQ� LPSURYLQJ� SRRU

KRXVHKROGV·� HQGRZPHQWV� RI� WKRVH� HOHPHQWV� RI� KXPDQ� DQG� SK\VLFDO� FDSLWDO� IRXQG� WR� EH� PRVW� VWURQJO\

DVVRFLDWHG�ZLWK�PHPEHUVKLS�RI�HDFK�JURXS��6XFK�SROLFLHV�FDQ�EH�FKDUDFWHULVHG�DV�DLPLQJ�WR�SURPRWH�LQFRPH

JURZWK��VLQFH�WKH�DVVXPSWLRQ�LV�WKDW� LPSURYHG�HQGRZPHQWV�ZLOO�HQDEOH� WKRVH�KRXVHKROGV� WR� LQFUHDVH� WKHLU

SURGXFWLYLW\�RU�HDUQLQJ�FDSDFLW\��7KH�LPSDFW�RI�HFRQRPLF�JURZWK�RQ�FKURQLF�DQG�WUDQVLWRU\�SRYHUW\�FDQ�EH

VLPXODWHG�GLUHFWO\�E\� LQFUHDVLQJ�KRXVHKROG� LQFRPHV��7R� LOOXVWUDWH�ZH�KDYH�DGRSWHG� WKH�-DODQ�DQG�5DYDOOLRQ

������� GHFRPSRVLWLRQ� ZKLFK�� UDWKHU� WKDQ� FDWHJRULVLQJ� LQGLYLGXDO� KRXVHKROGV� DV� FKURQLFDOO\� RU� WUDQVLWRULO\

SRRU��DOORZV�DQ\�ZHOO�GHILQHG�SRYHUW\�PHDVXUH�WR�EH�SDUWLWLRQHG�LQWR�D�SDUW�DFFRXQWHG�IRU�E\�FKURQLF�SRYHUW\

DQG�D�SDUW�DFFRXQWHG�IRU�E\�WUDQVLWRU\�SRYHUW\����7KH�HIIHFW�RQ�WKH�-DODQ�DQG�5DYDOOLRQ�PHDVXUHV�RI�FKURQLF

DQG�WUDQVLWRU\�SRYHUW\�RI�LQFUHDVLQJ�LQFRPHV�E\�EHWZHHQ����DQG����SHU�FHQW�DUH�VKRZQ�LQ�)LJXUH�����

)LJXUH�� � �7KH�HIIHFW �RI � LQFRPH�JURZWK�RQ�FKURQLF�DQG�WUDQVLWRU\�SRYHUW\
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1RWH��7KH�SRYHUW\�PHDVXUH�XVHG�LV�WKH�VTXDUHG�SRYHUW\�JDS��6KLIW�LQ�WKH�PHDQ�LQGLFDWHV�WKH�SURSRUWLRQDWH�VKLIW�LQ�WKH�PHDQ�LQFRPH��7KXV�WKH�YDOXH
����LQGLFDWHV�D����SHU�FHQW�LQFUHDVH�LQ�WKH�PHDQ�
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)LJXUH���VKRZV�WKDW�LQFUHDVHV�LQ�LQFRPH�FDXVH�ODUJH�UHGXFWLRQV�LQ�ERWK�FKURQLF�DQG�WUDQVLWRU\�SRYHUW\���

+RZ�FKURQLF�DQG�WUDQVLWRU\�SRYHUW\�FKDQJHV�ZKHQ�KRXVHKROG�LQFRPHV�DUH�VPRRWKHG�PD\�EH�VLPXODWHG

XVLQJ�D�VHW�RI�PRYLQJ�DYHUDJH�ILOWHUV�DV�GHVFULEHG�DERYH��)LJXUH���VKRZV�WKH�LPSDFW�RI�SHUIHFW�VPRRWKLQJ�RI

LQFRPHV�RYHU�GLIIHUHQW�QXPEHUV�RI�\HDUV�RQ�FKURQLF�DQG�WUDQVLWRU\�SRYHUW\�LQ�WKH�3DNLVWDQ�SDQHO�

)LJXUH��� �7KH�HIIHFW �RI � LQFRPH�VPRRWKLQJ�RQ�FKURQLF�DQG�WUDQVLWRU\�SRYHUW\
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1RWH��<HDUV�RI�VPRRWKLQJ�LQGLFDWHV�WKH�QXPEHU�RI�\HDUV�LQ�WKH�PRYLQJ�DYHUDJH�ILOWHU��ZKHQ�WKLV
KDV�WKH�YDOXH���WKHUH�LV�QR�VPRRWKLQJ�

)LJXUH���VKRZV�WKDW�VPRRWKLQJ�JLYHV�D�GUDPDWLF�UHGXFWLRQ�LQ�SRYHUW\�ZLWK�WKH�VTXDUHG�SRYHUW\�JDS�IDOOLQJ�E\

���SHU�FHQW�IURP������WR�������GXH�WR�D����SHU�FHQW�UHGXFWLRQ�LQ�WUDQVLWRU\�SRYHUW\�E\�DSSO\LQJ�D�WZR�\HDU

ILOWHU���� 6LQFH� WKHUH� LV� QR� FKDQJH� LQ�PHDQ� LQFRPHV�� FKURQLF� SRYHUW\� UHPDLQV� YLUWXDOO\� XQFKDQJHG� RYHU� WKH

SHULRG�

,W� LV� LQVWUXFWLYH� WR� FRPSDUH� WKH� UHGXFWLRQV� LQ� SRYHUW\� GXH� WR� JURZWK� DQG� WKRVH� GXH� WR� VPRRWKLQJ�

&RPSDULQJ�)LJXUH���DQG�)LJXUH���LW�LV�DSSDUHQW�WKDW�VPRRWKLQJ�LQFRPHV�RYHU�WZR�\HDUV�DFKLHYHV�D�IDU�ODUJHU

UHGXFWLRQ� LQ� RYHUDOO� SRYHUW\� WKDQ� WKDW� DFKLHYHG� E\� PRVW� SODXVLEOH� JURZWK� UDWHV�� $� WZR� \HDU� VPRRWKLQJ

DFKLHYHV�WKH�VDPH�UHGXFWLRQ�LQ�RYHUDOO�SRYHUW\�RI�DQ�LQFUHDVH�LQ�PHDQ�UHDO�DGXOW�HTXLYDOHQW�LQFRPH�RI�DOPRVW

���SHU�FHQW��ZKLFK�ZLWK�FXUUHQW�UDWHV�RI�HFRQRPLF�DQG�SRSXODWLRQ�JURZWK�ZRXOG�QRW�EH�DFKLHYHG�IRU�PDQ\

\HDUV���+RZHYHU��WKH�RYHUDOO�UHGXFWLRQ�LQ�SRYHUW\�LV�DFKLHYHG�HQWLUHO\�WKURXJK�UHGXFLQJ�WUDQVLWRU\�SRYHUW\��

FKURQLF�SRYHUW\�PD\�RQO\�EH�UHGXFHG�WKURXJK�JURZWK�

*LYHQ�WKH�ODUJH�UHGXFWLRQ�LQ�WUDQVLWRU\�SRYHUW\�UHVXOWLQJ�IURP�VPRRWKLQJ�XVLQJ�D�WZR�SHULRG�ILOWHU��LW�LV

LQWHUHVWLQJ�WR�FRQVLGHU�WKH�HIIHFW�RI�VPRRWKLQJ�E\�OHVV�WKDQ�WKLV�DPRXQW��7KLV�FDQ�EH�GRQH�E\�SDUDPHWHULVLQJ

WKH�VPRRWKLQJ�ILOWHU�DV�GHVFULEHG�LQ�WKH�PHWKRGRORJ\��)LJXUH���VKRZV�WKH�LPSDFW�XSRQ�FKURQLF�DQG�WUDQVLWRU\

SRYHUW\�RI� VPRRWKLQJ� IRU�GLIIHUHQW� YDOXHV� RI� WKH� VPRRWKLQJ� SDUDPHWHU� IURP� ]HUR� �QR� VPRRWKLQJ�� WR� RQH

�SHUIHFW�WZR�SHULRG�VPRRWKLQJ�DV�DERYH��
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)LJXUH��� �3DUDPHWHULV LQJ�WKH�VPRRWKLQJ�IXQFWLRQ
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7KH�VPRRWKLQJ�SDUDPHWHU�γ�UDQJHV�IURP����QR�VPRRWKLQJ��WR����SHUIHFW�WZR�SHULRG�VPRRWKLQJ��
7KXV�WKH�VWDUWLQJ�YDOXHV�RI�)LJXUH���DUH�WKH�VDPH�DV�IRU�)LJXUH���DQG�)LJXUH���ZKLOH�WKH�ILQLVKLQJ
YDOXHV�DUH�WKH�VDPH�DV�)LJXUH���ZLWK�WZR�\HDUV�RI�VPRRWKLQJ�

$V�)LJXUH���VKRZV�WUDQVLWRU\�SRYHUW\�LV�PRUH�WKDQ�KDOYHG�ZKHQ�WKH�VPRRWKLQJ�SDUDPHWHU�γ� ������7KXV�WKH

PDMRU� SDUW� RI� WKH� SRYHUW\� UHGXFWLRQ� WDNHV� SODFH� ZLWK� D� UHODWLYHO\� ORZ� OHYHO� RI� WKH� VPRRWKLQJ� SDUDPHWHU�

&RPSDULQJ�WKLV�UHVXOW�ZLWK�WKH�LPSDFW�RI�JURZWK�LQ�)LJXUH���LW�LV�FOHDU�WKDW�VPRRWKLQJ�ZLWK�D�SDUDPHWHU�YDOXH

RI� γ ���� DFKLHYHV� DSSUR[LPDWHO\� WKH� VDPH� UHGXFWLRQ� LQ� RYHUDOO� SRYHUW\� DV� WKDW� DFKLHYHG� E\� D� ��� SHU� FHQW

LQFUHDVH�LQ�PHDQ�LQFRPHV�

7KH�VLPXODWLRQV�DERYH�DUH�FOHDUO\�VW\OLVHG��5HDO�SROLF\�LQWHUYHQWLRQV��ZKHWKHU�LQ�WKH�IRUP�RI�LQYHVWPHQWV

LQ�KXPDQ�DQG�SK\VLFDO�FDSLWDO�RU�LPSURYHG�DFFHVV�WR�WKH�PHDQV�RI�FRQVXPSWLRQ�RU�LQFRPH�VPRRWKLQJ��DUH

OLNHO\�WR�LPSDFW�XSRQ�ERWK�FKURQLF�DQG�WUDQVLWRU\�SRYHUW\��+RZHYHU��WKH�VLPXODWLRQV�GR�VXJJHVW�WKDW�SROLF\

PDNHUV�IDFH�D�GLOHPPD��DOWKRXJK�KRXVHKROGV�FOHDUO\�DOUHDG\�KDYH�VRPH�DELOLW\�WR�VPRRWK�WKHLU�FRQVXPSWLRQ

RYHU�WLPH��WKH�ODUJHVW�UHGXFWLRQV�LQ�RYHUDOO�SRYHUW\�PD\�VWLOO�EHVW�EH�VHFXUHG�WKURXJK�LPSURYLQJ�WKH�DELOLW\�RI

SRRU�KRXVHKROGV�WR�VPRRWK�LQFRPHV�DQG�FRQVXPSWLRQ�RYHU�WLPH��KRZHYHU��FKURQLF�SRYHUW\�ZLOO�SHUVLVW� LQ

UXUDO�3DNLVWDQ�ZLWKRXW� ODUJH� DQG� VXVWDLQHG� JURZWK� LQ� LQFRPHV��7KXV� WKH� EDODQFH� EHWZHHQ� LQWHUYHQWLRQV� WR

LPSURYH�KRXVHKROGV·� DELOLWLHV� WR� VPRRWK� LQFRPHV� RYHU� WLPH� DQG� WKRVH� GHVLJQHG� WR� SURPRWH� JURZWK�PXVW

GHSHQG�QRW�RQO\�RQ�WKH�HIIHFWLYHQHVV�DQG�IHDVLELOLW\�RI�HDFK�W\SH�RI�LQWHUYHQWLRQ�EXW�RQ�WKH�UHODWLYH�ZHLJKW

ZKLFK�SROLF\PDNHUV�SODFH�XSRQ�WKH�ZHOIDUH�RI�WKH�FKURQLFDOO\�YHUVXV�WKH�WUDQVLWRULO\�SRRU�

���&21&/86,216

$QWL�SRYHUW\� LQWHUYHQWLRQV�DUH�RIWHQ�EDVHG�RQ�VWDWLF� FRQFHSWLRQV�RI�SRYHUW\� HYHQ� WKRXJK� LW� LV�ZHOO�NQRZQ

WKDW�KRXVHKROG� OLYLQJ� VWDQGDUGV�YDU\�RYHU� WLPH��7KLV�SDSHU�KDV� LQYHVWLJDWHG� WKH�PDJQLWXGH�RI� FKURQLF� DQG

WUDQVLWRU\� SRYHUW\� XVLQJ� D� ILYH� \HDU� SDQHO� VXUYH\� IURP� UXUDO� 3DNLVWDQ�� WRJHWKHU� ZLWK� WKH� FKDUDFWHULVWLFV� RI

FKURQLFDOO\�DQG� WUDQVLWRULO\�SRRU�KRXVHKROGV��8VLQJ�D�FRQYHQWLRQDO� LQFRPH�EDVHG�GHILQLWLRQ�RI�SRYHUW\����

SHU� FHQW� RI� SRRU� KRXVHKROGV� LQ� RXU� VDPSOH� DUH� VKRZQ� WR� EH� WUDQVLWRULO\� UDWKHU� WKDQ� FKURQLFDOO\� SRRU�

(PSOR\LQJ� WKH� -DODQ� DQG� 5DYDOOLRQ� PHDVXUHV� RI� FKURQLF� DQG� WUDQVLWRU\� SRYHUW\� DQG� DFFRXQWLQJ� IRU� WKH



��

VHYHULW\�RI�SRYHUW\��VRPH����SHU�FHQW�RI�DJJUHJDWH�SRYHUW\�LV�VKRZQ�WR�EH�WUDQVLWRU\��7KLV�LV�ODUJHO\�EHFDXVH

WKH�LQFRPHV�RI�WUDQVLWRULO\�SRRU�KRXVHKROGV�YDU\�ZLGHO\�RYHU�WLPH��QRW�RQO\�GR�WUDQVLWRULO\�SRRU�KRXVHKROGV

KDYH�DYHUDJH�LQFRPHV�WKDW�DUH�DOPRVW�KDOI�WKDW�RI�WKH�QHYHU�SRRU��WKH�LQWHUWHPSRUDO�FRHIILFLHQW�RI�YDULDWLRQ

IRU�WUDQVLWRULO\�SRRU�KRXVHKROGV� LV�DURXQG����SHUFHQW�KLJKHU� WKDQ� WKDW�RI� WKH�QHYHU�SRRU��7KH� LQFRPHV�RI

WUDQVLWRULO\� SRRU� KRXVHKROGV� DOVR� YDU\� PXFK� PRUH� WKDQ� WKRVH� RI� WKH� FKURQLFDOO\� SRRU�� 6XFK� YDULDELOLW\

H[SODLQV�ZK\�� DV�ZH�KDYH�QRWHG� HOVHZKHUH�� WKH�SRRU� DUH� DOZD\V�ZLWK� XV� EXW� RQO\� WHPSRUDULO\� �%DXOFK� DQG

0F&XOORFK��������

'LIIHUHQW�W\SHV�RI�DQWL�SRYHUW\�LQWHUYHQWLRQV�ZLOO�EH�QHHGHG�WR�DGGUHVV�FKURQLF�DQG�WUDQVLWRU\�SRYHUW\�

VR�LW�ZRXOG�EH�XVHIXO�WR�EH�DEOH�WR�LGHQWLI\�FKDUDFWHULVWLFV�ZKLFK�PD\�EH�XVHG�WR�GLVWLQJXLVK�FKURQLFDOO\�IURP

WUDQVLWRULO\� SRRU� KRXVHKROGV�� 8VLQJ� RUGHUHG� DQG� PXOWLQRPLDO� /RJLWV�� ZH� VKRZ� WKDW� ERWK� FKURQLFDOO\� DQG

WUDQVLWRULO\�SRRU�KRXVHKROGV�DUH�PRUH�OLNHO\�WR�EH�ODUJHU��OHVV�ZHOO�HGXFDWHG�DQG�WR�OLYH�LQ�FHUWDLQ�GLVWULFWV�WKDQ

QHYHU�SRRU�KRXVHKROGV��7KH\�DUH�DOVR�OLNHO\�WR�KDYH�IHZHU�OLYHVWRFN�DQG�OHVV�ODQG�DQG�RWKHU�SK\VLFDO�FDSLWDO�

7KH�RQH�FKDUDFWHULVWLF�ZKLFK�GLVWLQJXLVKHV�WKH�FKURQLFDOO\�IURP�WKH�WUDQVLWRULO\�SRRU�LV�WKH�GHSHQGHQF\�UDWLR�

&KURQLFDOO\�SRRU�KRXVHKROGV�WHQG�WR�KDYH�ODUJHU�GHSHQGHQF\�UDWLRV�WKDQ�KRXVHKROGV�ZKLFK�DUH�QHYHU�SRRU�

ZKHUHDV� WUDQVLWRULO\� SRRU� KRXVHKROGV� GR� QRW�� 7KLV� VXJJHVWV� WKDW� WKH� GHSHQGHQF\� UDWLR� PD\� EH� RQH

FKDUDFWHULVWLF�ZKLFK� HQDEOHV� SROLF\PDNHUV� WR� GLVWLQJXLVK� EHWZHHQ� WKH� FKURQLFDOO\� DQG� WUDQVLWRULO\� SRRU� IRU

WDUJHWLQJ�SXUSRVHV�

:H� WKHQ�PRYH� RQ� WR� H[DPLQH� WKH� LPSDFW� RI� WZR� W\SHV� RI� VW\OLVHG� DQWL�SRYHUW\� LQWHUYHQWLRQV� RQ� WKH

FKURQLFDOO\� DQG� WUDQVLWRULO\� SRRU�� 2XU� VLPXODWLRQV� VKRZ� WKDW� LQWHUYHQWLRQV� ZKLFK� HQDEOH� KRXVHKROGV� WR

VPRRWK� WKHLU� LQFRPHV� RYHU� WLPH� DFKLHYH� D� ODUJH� UHGXFWLRQ� LQ� WUDQVLWRU\� SRYHUW\� DQG� WKHUHIRUH�� JLYHQ� WKH

UHODWLYH�LPSRUWDQFH�RI�WKLV�W\SH�RI�SRYHUW\��LQ�WRWDO�SRYHUW\��7KLV�ILQGLQJ�UHPDLQV�YDOLG�HYHQ�ZKHQ�WKH�H[WHQW

RI� VPRRWKLQJ� LV� TXLWH� VPDOO�� +RZHYHU�� VLPXODWHG� ¶VPRRWKLQJ·� PDNHV� OLWWOH� GLIIHUHQFH� WR� FKURQLF� SRYHUW\�

ZKLFK�LV�UHGXFHG�RQO\�E\�ODUJH�DQG�VXVWDLQHG�JURZWK�LQ�UHDO�LQFRPHV�

7KHVH� ILQGLQJV� KDYH� LPSRUWDQW� LPSOLFDWLRQV� IRU� DQWL�SRYHUW\� SROLF\�� 7KH\� VXJJHVW� WKDW� WKH� FXUUHQW

HPSKDVLV�RQ�VHFWRUDO��DQG�LQ�VRPH�FRXQWULHV�JHRJUDSKLFDO��LQWHUYHQWLRQV�WR�LPSURYH�WKH�KXPDQ�DQG�SK\VLFDO

FDSLWDO�RI�WKH�SRRU�DUH�OLNHO\�WR�EH�VXFFHVVIXO�LQ�WKH�ORQJ�UXQ�LQ�UHGXFLQJ�FKURQLF�SRYHUW\��+RZHYHU�� LQ�WKH

VKRUW�WHUP� SRWHQWLDOO\� PXFK� ODUJHU� UHGXFWLRQV� LQ� DJJUHJDWH� SRYHUW\� PLJKW� EH� DFKLHYHG� E\� HQKDQFLQJ

KRXVHKROGV·� DELOLW\� WR� VPRRWK� LQFRPHV� DQG� FRQVXPSWLRQ� DFURVV� WLPH�� ,QWHUYHQWLRQV� WR� DFKLHYH� VXFK

LPSURYHPHQWV�PLJKW� LQFOXGH� WKH� SURYLVLRQ� RI�PLFUR�FUHGLW� IRU� FRQVXPSWLRQ�� VHDVRQDO� SXEOLF�ZRUNV�� FURS

LQVXUDQFH�DQG�IRRG�SULFH�VWDELOLVDWLRQ�VFKHPHV��+RZHYHU��WKH�PRVW�DSSURSULDWH�ZD\V�RI�VPRRWKLQJ�LQFRPHV

ZLOO�FOHDUO\�GHSHQG�XSRQ�WKH�QDWXUH�RI�PDUNHW� IDLOXUHV� LQ�VSHFLILF�FRQWH[WV��)XUWKHU�ZRUN� LV�DOVR�QHHGHG� WR

GHWHUPLQH� WKH� H[WHQW� WR� ZKLFK� VXFK� SROLFLHV� FDQ� VPRRWK� LQFRPHV� DQG� FRQVXPSWLRQ� LQ� RUGHU� WR� SURYLGH

SROLF\PDNHUV�ZLWK�UHDOLVWLF�IRUHFDVWV�RI�WKH�SRYHUW\�UHGXFLQJ�LPSDFW�RI�GLIIHUHQW�SROLF\�PL[HV�
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�$33(1',;����$'8/7�(48,9$/(1&(�6&$/(

$JH 0DOH�:HLJKW )HPDOH�:HLJKW
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7KH�HTXLYDOHQFH�VFDOH�LV�EDVHG�RQ�D�:RUOG�+HDOWK�2UJDQLVDWLRQ�HTXLYDOHQFH�VFDOH�TXRWHG�LQ�'HUFRQ��������
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$33(1',;��� �0($16�$1'�67$1'$5'�'(9,$7,216�2)�7+(�9$5,$%/(6

9DULDEOH 0HDQ 6WDQGDUG�'HYLDWLRQ

+RXVHKROG�VL]H ���� ����

$JH�RI�KRXVHKROG�KHDG ���� ����

'HSHQGHQF\�UDWLR ���� ����

%DVLF�HGXFDWLRQ ���� ����

6HFRQGDU\�HGXFDWLRQ ���� ����

(GXFDWLRQ�RI�KRXVHKROG

KHDG

���� ����

'R�QRW�RZQ�ODQG ���� ����

9DOXH�RI�OLYHVWRFN��5V

�����V�

���� ����

9DOXH�RI�FDSLWDO��5V

�����V�

���� ����

'HSHQGHQF\�UDWLR�LV�GHILQHG�DV�WKH�UDWLR�RI�WKH�QXPEHU�RI�KRXVHKROG�PHPEHUV�XQGHU����RU�RYHU����\HDUV
ROG�WR�WKH�QXPEHU�RI�PHPEHUV�EHWZHHQ����DQG����\HDUV�ROG�
%DVLF�HGXFDWLRQ�LV�WKH�QXPEHU�RI�KRXVHKROG�PHPEHUV�ZLWK�SULPDU\�DQG�PLGGOH�VFKRRO�HGXFDWLRQ�
6HFRQGDU\�HGXFDWLRQ�LV�WKH�QXPEHU�RI�KRXVHKROG�PHPEHUV�ZLWK�VHFRQGDU\�RU�FROOHJH�HGXFDWLRQ�
(GXFDWLRQ�RI�KRXVHKROG�KHDG�LV�RQH�LI�V�KH�KDV�KDG�VRPH�IRUPDO�HGXFDWLRQ�DQG�]HUR�RWKHUZLVH�
'R�QRW�RZQ�ODQG�LV�RQH�LI�WKH�KRXVHKROG�GRHV�QRW�RZQ�ODQG�DQG�]HUR�RWKHUZLVH�
$YHUDJHV�DUH�DFURVV�����KRXVHKROGV�IRU�WKH�ILUVW�\HDU�RI�WKH�SDQHO�
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$33(1',;����0($16�2)�7+(�9$5,$%/(6�)25�&+521,&$//<�

75$16,725,/<�$1'�1(9(5�3225�+286(+2/'6

9DULDEOH &KURQLFDOO\�3RRU 7UDQVLWRULO\�3RRU 1HYHU�3RRU

+RXVHKROG�VL]H ��� ��� ���

$JH�RI�KRXVHKROG�KHDG ���� ���� ����

'HSHQGHQF\�UDWLR ���� ���� ����

%DVLF�HGXFDWLRQ ��� ��� ���

6HFRQGDU\�HGXFDWLRQ ��� ��� ���

(GXFDWLRQ�RI�KRXVHKROG

KHDG

���� ���� ����

'R�QRW�RZQ�ODQG ���� ���� ����

9DOXH�RI�OLYHVWRFN��5V

�����V�

���� ���� ����

9DOXH�RI�FDSLWDO��5V

�����V�

��� ���� ����

1RWH��'HILQLWLRQV�RI�WKH�YDULDEOHV�DUH�LQ�$SSHQGL[����9DOXHV�UHIHU�WR�WKH�ILUVW�\HDU�RI�WKH�SDQHO���������
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127(6

� 1RWH� WKDW� FODVVLI\LQJ� KRXVHKROGV� LQWR� WKH� FDWHJRULHV� FKURQLFDOO\�� WUDQVLWRULO\� DQG� QHYHU� SRRU� LV� TXLWH

GLIIHUHQW�IURP�GHFRPSRVLQJ�DJJUHJDWH�SRYHUW\�LQWR�FKURQLF�DQG�WUDQVLWRU\�FRPSRQHQWV�
� 7R�DYRLG�FDVHV� LQ�ZKLFK�D�KRXVHKROG� ¶WULSV·� RYHU� WKH�SRYHUW\� OLQH��ZH� UHTXLUH� WKDW� D�KRXVHKROG�PXVW

ERWK�FURVV�WKH�SRYHUW\�OLQH�DQG�H[SHULHQFH�D�FKDQJH�LQ�UHDO�LQFRPH�RI����SHU�FHQW�RU�PRUH�EHIRUH�LW�LV

VDLG� WR� HQWHU� RU� H[LW� SRYHUW\�� � 7KLV� DYRLGV� LQFOXGLQJ� LQ� WKH� WUDQVLWRULO\� SRRU� KRXVHKROGV� ZKR� DUH

IUDFWLRQDOO\�EHORZ�WKH�SRYHUW\�OLQH�IRU�RQH�\HDU�EXW�LQ�UHDOLW\�QHYHU�SRRU�
� :H�FRXOG�DOVR�GHILQH�D�FDWHJRU\�RI�SHUPDQHQWO\�SRRU�KRXVHKROGV�ZKRVH�LQFRPHV�DUH�DOZD\V�EHORZ�WKH

SRYHUW\�OLQH�
� 2I�FRXUVH�JURZWK�FDQ�DOVR�EH�SUR�SRRU�RU�DQWL�SRRU��EXW�IRU�VLPSOLFLW\�KHUH�ZH�IRFXV�RQ�GLVWULEXWLRQDOO\

QHXWUDO�JURZWK�
� 7KH�OHQJWK�RI�DQ�LQFRPH�VHULHV�ZKLFK�KDV�EHHQ�VPRRWKHG�RYHU�V�SHULRGV�LV�7�V���UDWKHU�WKDQ�7�SHULRGV

�IRU�H[DPSOH�WZR�SHULRG�VPRRWKLQJ�SURGXFHV�DQ�LQFRPH�VHULHV�RI�OHQJWK�7���
� 0DOLN���������SURYLGHV�D�XVHIXO�VXUYH\�RI�SUHYLRXV�VWXGLHV�RI�SRYHUW\�LQ�3DNLVWDQ���7KH�PRVW�FRPPRQ

DSSURDFK�XVHG�WR�GHILQH�D�SRYHUW\�OLQH�KDV�EHHQ�LQ�WHUPV�RI�WKH�FRQVXPSWLRQ�H[SHQGLWXUH�UHTXLUHG�WR

PHHW�D�PLQLPXP�SHU�FDSLWD�FDORULH�UHTXLUHPHQW�²�WKLV�LV�WKH�DSSURDFK�XVHG�E\�,UIDQ�DQG�$PMDG��������

$KPDG�DQG�$OOLVRQ��������DQG�(UFHODZQ����������7\SLFDOO\�D�FDORULH�UHTXLUHPHQW�RI�.FDO�������SHU�GD\

LV� XVHG�� DV� VXJJHVWHG� E\� WKH�1XWULWLRQ� &HOO� RI� WKH� 3ODQQLQJ� DQG�'HYHORSPHQW�'LYLVLRQ� RI� 3DNLVWDQ�

DOWKRXJK�ORZHU�ILJXUHV�VXFK�DV�.FDO�������KDYH�DOVR�EHHQ�XVHG�
� 7KH�HTXLYDOHQFH�VFDOH�XVHG�ZDV�WDNHQ�IURP�:HVW��HW�DO����������TXRWHG�LQ�'HUFRQ��������DQG�LV�JLYHQ�LQ

$SSHQGL[���
� 1RWH�WKDW�WKH�\HDUV�LQ�SRYHUW\�QHHG�QRW�EH�FRQVHFXWLYH�
� 7KLV�UHDVRQ�IRU� WKLV�SDUDGR[� LV�VLPLODU� WR� WKH�ZHOO�NQRZQ�SUREOHP�RI�PHDVXULQJ� WKH�QXPEHU�RI�EHGV

RFFXSLHG�E\�SDWLHQWV�ZLWK�ORQJ�WHUP�LOOQHVVHV�LQ�D�KRVSLWDO�ZDUG�
�� 1RWH�WKDW�WKHVH�DUH�LQWHU�WHPSRUDO�DYHUDJHV��QRW�FURVV�VHFWLRQDO�RQHV�
�� 2WKHU� LQWHUSUHWDWLRQV�DUH�DOVR�SRVVLEOH�� IRU�H[DPSOH�� LI� WKH� WUDQVLWRULO\�SRRU�KDYH�DFFHVV� WR�RFFDVLRQDO

EXW�XQSUHGLFWDEOH�DQG�XQVXVWDLQDEOH�VRXUFHV�RI�LQFRPH��H�J��VHDVRQDO�ODERXU�RU�WUDGLQJ�RSSRUWXQLWLHV��

:H�DUH�JUDWHIXO�WR�6WHSKHQ�'HYHUHDX[�IRU�WKLV�SRLQW�
�� $SSHQGL[���VKRZV�WKH�PHDQV�DQG�VWDQGDUG�GHYLDWLRQV�RI�WKH�H[SODQDWRU\�YDULDEOHV�IRU�WKH�ILUVW�\HDU�RI

WKH�SDQHO�
�� 2I�FRXUVH�LQFUHDVLQJ�WKH�QXPEHU�RI�KRXVHKROG�PHPEHUV�HGXFDWHG�WR�VHFRQGDU\�VFKRRO�OHYHO�E\�RQH�RU

DGGLQJ�5V��������WR�WKH�YDOXH�RI�OLYHVWRFN�DUH�QRW�VPDOO�FKDQJHV���7KHUHIRUH�WKH�PDUJLQDO�HIIHFWV�PD\

QRW�UHPDLQ�FRQVWDQW�RYHU�VXFK�D�FKDQJH�
�� :DOG� WHVWV� IRU� WKH�HTXDOLW\�RI� WKH�FRHIILFLHQWV�ZHUH� UHMHFWHG�ERWK� MRLQWO\� DQG� IRU� DOO�SDLUV�RI�YDULDEOHV

LQGLYLGXDOO\�ZLWK�WKH�H[FHSWLRQ�RI�WKH�HGXFDWLRQ�RI�WKH�KRXVHKROG�KHDG�
�� 0D[LPXP�OLNHOLKRRG�HVWLPDWLRQ�RI�WKH�PXOWLQRPLDO�/RJLW�PRGHO�ZLOO�WHQG�WR�LQFUHDVH�WKH�PDJQLWXGH�RI

WKH�FRHIILFLHQWV�IRU�WKH�WUDQVLWRULO\�SRRU�IRU�DOO�H[SODQDWRU\�YDULDEOHV�VLQFH�WKH�WUDQVLWRULO\�SRRU�DUH�RQ

DYHUDJH�EHWWHU�HQGRZHG�LQ�DOO�SRVLWLYH�FKDUDFWHULVWLFV��DQG�OHVV�ZHOO�HQGRZHG�LQ�DOO�QHJDWLYH�RQHV��WKDQ
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WKH� FKURQLFDOO\� SRRU�� � 1RWH� WKDW� WKLV� PHDQV� WKDW� LW� LV� QRW� YDOLG� WR� FRPSDUH� WKH� UHODWLYH� VL]H� RI� WKH

PDUJLQDO�HIIHFWV�RQ�EHLQJ�FKURQLFDOO\�DQG�WUDQVLWRULO\�SRRU�EHWZHHQ�WKH�PXOWLQRPLDO�DQG�RUGHUHG�/RJLW

PRGHOV�VLQFH�LQ�WKH�IRUPHU�FDVH�WKH\�DULVH�IURP�HVWLPDWLQJ�WZR�VHSDUDWH�FRHIILFLHQW�YHFWRUV�ZKHUHDV�LQ

WKH�ODWWHU�FDVH�D�VLQJOH�FRHIILFLHQW�YHFWRU�LV�HVWLPDWHG�
�� $SSHQGL[� �� VKRZV� WKH�PHDQ� YDOXHV� RI� WKH� H[SODQDWRU\� YDULDEOHV� IRU� WKH� ILUVW� \HDU� RI� WKH� SDQHO� IRU

FKURQLFDOO\��WUDQVLWRULO\�DQG�QHYHU�SRRU�KRXVHKROGV�
�� ,W�ZRXOG�DOVR�EH�SRVVLEOH� WR�FRQVWUXFW� FDWHJRULHV�RI�KRXVHKROGV�RQ� WKH�EDVLV�RI�ZKHWKHU�RU�QRW� WKH\

KDYH�D�SRVLWLYH�DPRXQW�RI�FKURQLF�RU�WUDQVLWRU\�SRYHUW\�
�� 6LPLODU�UHVXOWV�DUH�REWDLQHG�XVLQJ�WKH�KHDGFRXQW�DQG�SRYHUW\�JDS�SRYHUW\�PHDVXUHV�
�� 7KH�UHVXOW�XVHV�WKH�ODVW�IRXU�\HDUV�RI�WKH�SDQHO�WR�IDFLOLWDWH�FRPSDULVRQ�ZLWK�VPRRWKLQJ�SROLFLHV�ODWHU���,Q

DGGLWLRQ���KRXVHKROGV�ZLWK�QHJDWLYH�LQFRPHV�KDYH�EHHQ�H[FOXGHG�IURP�WKH�DQDO\VLV�
�� 7KLV� DULVHV� LQ� SDUW� EHFDXVH� RI� WKH� XVH� RI� LQFRPH� UDWKHU� WKDQ� FRQVXPSWLRQ� DV� WKH� ZHOIDUH� PHDVXUH�

,QFRPH�LV�FRQVLGHUDEO\�PRUH�YRODWLOH�WKDQ�FRQVXPSWLRQ��WKH�LQWHU�WHPSRUDO�FRHIILFLHQW�RI�YDULDWLRQ�IRU

LQFRPH� LV� �����ZKHUHDV� LW� LV� ����� IRU� FRQVXPSWLRQ� IRU� WKH� WKUHH� \HDUV� LQ�ZKLFK� FRQVXPSWLRQ� GDWD� LV

DYDLODEOH���$OGHUPDQ���������DOVR�VKRZV�WKDW�KRXVHKROGV�DUH�DEOH�WR�VPRRWK�FRQVXPSWLRQ�DFURVV�\HDUV

DOWKRXJK� WKH\� DUH� QRW� SHUIHFWO\� LQVXUHG�� +RZHYHU�� WKH� FRQFHUQ� KHUH� LV� QRW� ZLWK� LQVXUDQFH� DQG

FRQVXPSWLRQ� VPRRWKLQJ� EXW� ZLWK� WKH� LPSDFW� RQ� LQFRPH� SRYHUW\� RI� JURZWK� DQG� LQFRPH� VPRRWKLQJ

SROLFLHV�
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$GDPV��5��+���-U���DQG�-��-��+H��������
6RXUFHV�RI�,QFRPH�,QHTXDOLW\�DQG�3RYHUW\�LQ�5XUDO�3DNLVWDQ
�

:DVKLQJWRQ��'�&���,QWHUQDWLRQDO�)RRG�3ROLF\�5HVHDUFK�,QVWLWXWH�

$KPDG��(���DQG�&��$OOLVRQ��������3RYHUW\��*URZWK�DQG�3XEOLF�3ROLF\�LQ�3DNLVWDQ��:RUOG

%DQN�,QWHUQDWLRQDO�)RRG�3ROLF\�5HVHDUFK�,QVWLWXWH�5HVHDUFK�&RQIHUHQFH��$LUOLH��9LUJLQLD��86$�

$OGHUPDQ��+���������
6DYLQJ�DQG�HFRQRPLF�VKRFNV�LQ�UXUDO�3DNLVWDQ
��-RXUQDO�RI�'HYHORSPHQW�(FRQRPLFV�

9RO�������������

$OGHUPDQ��+���DQG�0��*DUFLD��������
3RYHUW\��+RXVHKROG�)RRG�6HFXULW\��DQG�1XWULWLRQ�LQ�5XUDO�3DNLVWDQ
�

:DVKLQJWRQ��'�&���,QWHUQDWLRQDO�)RRG�3ROLF\�5HVHDUFK�,QVWLWXWH�

%DXOFK��%���DQG�1��0F&XOORFK��������
%HLQJ�3RRU�DQG�%HFRPLQJ�3RRU��3RYHUW\�6WDWXV�DQG�3RYHUW\

7UDQVLWLRQV�LQ�5XUDO�3DNLVWDQ
��,'6�:RUNLQJ�3DSHU������%ULJKWRQ��,QVWLWXWH�RI�'HYHORSPHQW�6WXGLHV�

&KDXGKXUL��6���DQG�0��5DYDOOLRQ��������
+RZ�ZHOO�GR�VWDWLF�LQGLFDWRUV�LGHQWLI\�WKH�FKURQLFDOO\�SRRU"
��-RXUQDO

RI�3XEOLF�(FRQRPLFV��9RO�������������

'HUFRQ��6���������
&KDQJH�LQ�3RYHUW\�LQ�5XUDO�(WKLRSLD������������0HDVXUHPHQW��5REXVWQHVV�7HVWV�DQG

'HFRPSRVLWLRQ
��2[IRUG��&HQWUH�IRU�WKH�6WXG\�RI�$IULFDQ�(FRQRPLHV�

(UFHODZQ��$��$���������
$EVROXWH�3RYHUW\�LQ�3DNLVWDQ��3RYHUW\�/LQHV��,QFLGHQFH��,QWHQVLW\
��.DUDFKL�

8QLYHUVLW\�RI�.DUDFKL��$SSOLHG�(FRQRPLFV�5HVHDUFK�&HQWUH�

)RVWHU��-���-���*UHHU�DQG�7KRUEHFNH��(���������
$�&ODVV�RI�'HFRPSRVDEOH�3RYHUW\�0HDVXUHV
��(FRQRPHWULFD�

9RO�������������

*DLKD��5���DQG�$��%��'HRODOLNDU��������
3HUVLVWHQW��H[SHFWHG�DQG�LQQDWH�SRYHUW\��HVWLPDWHV�IRU�VHPL�DULG�UXUDO

6RXWK�,QGLD�����������
��&DPEULGJH�-RXUQDO�RI�(FRQRPLFV��9RO�������������

*UHHQH��:���������(FRQRPHWULF�$QDO\VLV��7KLUG�(GLWLRQ��1HZ�<RUN��3UHQWLFH�+DOO�

,UIDQ��0���DQG�5��$PMDG��������
3RYHUW\�LQ�5XUDO�3DNLVWDQ
��LQ�$��5��.KDQ�DQG�(��/HH��HGV���3RYHUW\�LQ�5XUDO

$VLD��%DQJNRN��,QWHUQDWLRQDO�/DERXU�2IILFH�$VLDQ�(PSOR\PHQW�3URJUDP�

-DODQ��-���DQG�0��5DYDOOLRQ��������
'HWHUPLQDQWV�RI�7UDQVLHQW�DQG�&KURQLF�3RYHUW\��(YLGHQFH�IURP�5XUDO

&KLQD
��:DVKLQJWRQ�'�&���:RUOG�%DQN�

-DODQ��-���DQG�0��5DYDOOLRQ��������
$UH�WKH�SRRU�OHVV�ZHOO�LQVXUHG"�(YLGHQFH�RQ�YXOQHUDELOLW\�WR�LQFRPH�ULVN�LQ

UXUDO�&KLQD
��-RXUQDO�RI�'HYHORSPHQW�(FRQRPLFV��9RO�����������

.LQVH\��%���.��%XUJHU��DQG�-��*XQQLQJ��������
&RSLQJ�ZLWK�GURXJKW�LQ�=LPEDEZH��VXUYH\�HYLGHQFH�RQ

UHVSRQVHV�RI�UXUDO�KRXVHKROGV�WR�ULVN
��:RUOG�'HYHORSPHQW��9RO������������

.XURVDNL��7���������5LVN�DQG�+RXVHKROG�%HKDYLRXU�LQ�3DNLVWDQ
V�$JULFXOWXUH��7RN\R��,QVWLWXWH�RI

'HYHORSLQJ�(FRQRPLHV�.HQN\XVKD�3ULQWLQJ�&RPSDQ\�

0DOLN��6��-���������
3RYHUW\�LQ�3DNLVWDQ����������WR��������
��LQ�0��/LSWRQ�DQG�-��9DQ�GHU�*DDJ��HGV��

,QFOXGLQJ�WKH�3RRU��:DVKLQJWRQ�'&��:RUOG�%DQN�5HJLRQDO�DQG�6HFWRUDO�6WXGLHV����������

0RUGXFK��-���������
3RYHUW\�DQG�9XOQHUDELOLW\
��$PHULFDQ�(FRQRPLF�5HYLHZ��3DSHUV�DQG�3URFHHGLQJV�

9RO�����1R������������

0XOOHU��&���������
7UDQVLHQW�6HDVRQDO�DQG�&KURQLF�3RYHUW\�RI�3HDVDQWV��(YLGHQFH�IURP�5ZDQGD
��0LPHR�

2[IRUG��&HQWUH�IRU�WKH�6WXG\�RI�$IULFDQ�(FRQRPLHV�
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6FRWW��&��'���DQG�-��$��/LWFKILHOG��������
,QHTXDOLW\��PRELOLW\�DQG�WKH�GHWHUPLQDQWV�RI�LQFRPH�DPRQJ�WKH�UXUDO

SRRU�LQ�&KLOH�����������
��'HYHORSPHQW�(FRQRPLFV�5HVHDUFK�3URJUDPPH������/RQGRQ��67,&(5'�

YDQ�GH�:DOOH��'���������
,QFLGHQFH�DQG�7DUJHWLQJ��$Q�2YHUYLHZ�RI�,PSOLFDWLRQV�IRU�5HVHDUFK�DQG�3ROLF\
��LQ

0��/LSWRQ�DQG�-��9DQ�GHU�*DDJ��HGV���,QFOXGLQJ�WKH�3RRU��:DVKLQJWRQ�'�&���:RUOG�%DQN�5HJLRQDO

DQG�6HFWRUDO�6WXGLHV����������

:HVW��&���)��3HSSLQJ��HW�DO���������
7KH�&RPSRVLWLRQ�RI�)RRGV�&RPPRQO\�(DWHQ�LQ�(DVW�$IULFD
��:DJHQLQJHQ

$JULFXOWXUDO�8QLYHUVLW\��&7$�DQG�(&6$�


