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$FNQRZOHGJPHQWV

0\�SULPDU\�WKDQNV�JR�WR�P\�ZLIH��3DWV\�0F'RQQHOO��IRU�KHU�KHU�ORYH�DQG

VXSSRUW�WKURXJKRXW�WKLV�SURFHVV��DQG�IRU�KHU�IRUEHDUDQFH�LQ�KHU�UROH�DV�D�7KHVLV

:LGRZ�IRU�WKH�SDVW�IRXU�\HDUV�

0\� VXSHUYLVRUV�*HRIIUH\� )LVKEXUQ� DQG� 3HWHU�.ULHVOHU� GHVHUYH� WKDQNV� IRU

WKHLU� JXLGDQFH�� IULHQGVKLS�� DQG� ZLOOLQJQHVV� WR� OHW� PH� H[SORUH� WKH� LVVXHV

GHYHORSHG� LQ� WKLV� WKHVLV�� %LOO� -XQRU�� QRZ� RI�0DFTXDULH�8QLYHUVLW\�� SOD\HG� D

SLYRWDO� UROH� LQ� WKLV� WKHVLV� E\� ILUVW� LQWURGXFLQJ� PH� WR� WKH� LGHDV� RI� +\PDQ

0LQVN\��%LOO�5DR�� WKH�'LUHFWRU�RI�3K'�VWXGLHV� IRU� WKH�6FKRRO�RI�(FRQRPLFV�

IXOILOOHG� KLV� UHVSRQVLELOLWLHV� ZHOO�� DQG� KLV� SHUVRQDO� VXSSRUW� IRU� P\� ZRUN� LV

PXFK�DSSUHFLDWHG�

,� JUDWHIXOO\� DFNQRZOHGJH� WKH� JXLGDQFH� ,� KDYH� UHFHLYHG� IURP� WKH� UHIHUHHV

ZKR� KDYH� UHYLHZHG� SDSHUV� GHULYHG� IURP� WKLV� WKHVLV� IRU� WKH� -RXUQDO� RI� 3RVW

.H\QHVLDQ�(FRQRP\��(FRQRPLHV�HW�6RFLHWHV��1RQOLQHDU�'\QDPLFV��3V\FKRORJ\

DQG� /LIH� 6FLHQFHV�� WKH�(FRQRPLF� -RXUQDO�� WKH�5HYLHZ� RI� 3ROLWLFDO� (FRQRP\�

DQG�WKH�IRUWKFRPLQJ�(QF\FORSDHGLF�'LFWLRQDU\�RI�3ROLWLFDO�(FRQRP\��7KRXJK

PRVW�RI� WKHVH�DUH�XQNQRZQ�WR�PH��ILYH�WKDW�DUH�NQRZQ�DUH�-��%DUNOH\�5RVVHU�

7HG�:LQVORZ��WKH�ODWH�5LFKDUG�*RRGZLQ��0DUF�/HYRLH��DQG�WKH�RYHUDOO�HGLWRU

RI�WKH�(QF\FORSDHGLF�'LFWLRQDU\�RI�3ROLWLFDO�(FRQRP\��3KLO�2
+DUD�RI�&XUWLQ

8QLYHUVLW\�

7KDQNV� DUH�GXH� WR�PDQ\�PHPEHUV�RI� WKH�0DWKHPDWLFV�'HSDUWPHQW� DW� WKH

8QLYHUVLW\�RI�1HZ�6RXWK�:DOHV��EXW�HVSHFLDOO\�WR�%UXFH�+HQU\��%UXFH�DOORZHG

PH�WR�DWWHQG�KLV�FODVV�RQ�&KDRV�7KHRU\��DQG�JDYH�H[FHOOHQW�LQVWUXFWLRQ�LQ�WKH
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IRXQGDWLRQV� RI� GLIIHUHQWLDO� HTXDWLRQ� DQDO\VLV� LQ� KLV� LQWURGXFWRU\� FRXUVH� RQ

2UGLQDU\�'LIIHUHQWLDO�(TXDWLRQV��+LV�GRRU�ZDV�DOZD\V�RSHQ�ZKHQ�,�ZLVKHG�WR

GLVFXVV�WKH�DSSOLFDWLRQ�RI�WKHVH�FRQFHSWV�WR�HFRQRPLFV��&ROLQ�5RJHUV�H[WHQGHG

P\� XQGHUVWDQGLQJ� RI� GLIIHUHQWLDO� HTXDWLRQV� LQ� � KLV� 6HFRQG� <HDU� +RQRXUV

FRXUVH�� (OYLQ� 0RRUH� JDYH� PH� D� ILUP� IRRWLQJ� LQ� GLIIHUHQFH� HTXDWLRQV� LQ� KLV

FRXUVH�RQ�'LVFUHWH�'\QDPLFV��0LNH�+LUVFKKRUQ� UHLQWURGXFHG�PH� WR�&DOFXOXV

DQG�$OJHEUD�LQ�KLV�H[FHOOHQW�)LUVW�<HDU�FRXUVHV��DQG�'DYLG�7DFRQ�H[WHQGHG�P\

DSSUHFLDWLRQ�RI�/LQHDU�$OJHEUD�LQ�6HFRQG�<HDU�

&ROOHDJXHV� IURP� WKH�+LVWRU\� RI� (FRQRPLF�7KRXJKW� 6RFLHW\� RI�$XVWUDOLD�

DQG� WKH�&HQWUH� IRU� WKH�6WXG\�RI� WKH�+LVWRU\�RI�(FRQRPLF�7KRXJKW�� DUH� WR�EH

WKDQNHG�IRU�VXJJHVWLQJ�VRPH�RI�WKH�LVVXHV�FRYHUHG�LQ�WKLV�WKHVLV��IRU�SURYLGLQJ

D� YHQXH� LQ� ZKLFK� SDUWV� RI� WKH� DQDO\VLV� FRXOG� EH� SUHVHQWHG�� DQG� IRU� WKHLU

SHUVRQDO� VXSSRUW� IRU� P\� ZRUN�� &KLHI� DPRQJVW� WKHVH� DUH� 3KLO� 2¶+DUD�� -RKQ

/RGHZLMNV��-RKQ�1LJKWLQJDOH��DQG�3HWHU�*URHQHZHJHQ�

,�ZRXOG�OLNH�WR� WKDQN�5RVV�0LOERXUQH�LQ�KLV�FDSDFLW\�DV� WKH�WKHQ�+HDG�RI

WKH� 6FKRRO� RI� (FRQRPLFV� DW� WKH� 8QLYHUVLW\� RI� 1HZ� 6RXWK� :DOHV�� IRU

VXSSRUWLQJ�P\� UHVHDUFK� ZLWK� D� 6XSSOHPHQWDU\� 6FKRODUVKLS� WR� WKH�$XVWUDOLDQ

3RVWJUDGXDWH�$ZDUG�

,�DP�SOHDVHG�WR�DFNQRZOHGJH�WKH�VXSSRUW�SURYLGHG�WR�PH�E\�WKH�$XVWUDOLDQ

*RYHUQPHQW�YLD�WKH�DZDUG�RI�D�3ULRULW\�5DWH�$3$�6FKRODUVKLS�

)LQDOO\� ,�PXVW� WKDQN�P\�PRWKHU��P\�IDPLO\�DQG�IULHQGV� IRU� WROHUDWLQJ�P\

GLVWUDFWHG� VWDWH� IRU� WKH� SDVW� IRXU� \HDUV�� ,� KRSH� WKDW� WKH\� DQG� DOO� WKH� RWKHUV

PHQWLRQHG�DERYH�ILQG�WKH�SURGXFW�ZRUWKZKLOH�
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,Q�0HPRULDP

5LFKDUG�&��*RRGZLQ�$XJXVW��WK�����

+\PDQ�3��0LQVN\�2FWREHU���WK�����

7KLV� WKHVLV� GHYHORSV� DQG� LQWHJUDWHV� WKH� LGHDV� RI� +\PDQ� 0LQVN\� DQG

5LFKDUG�*RRGZLQ��DQG� LV�EDVHG� WR�VRPH�H[WHQW�RQ�VXJJHVWLRQV�PDGH� LQ�%ODWW

�������� $OO� WKUHH� ZHUH� SLRQHHUV� LQ� WKH� DUHD� RI� HFRQRPLF� G\QDPLFV�� 7KRXJK

*RRGZLQ� DQG� 0LQVN\� GLG� DW� RQH� VWDJH� ZRUN� WRJHWKHU�� WKH\� WRRN� GLIIHUHQW

DSSURDFKHV� WR� WKH� UHOHYDQFH� RI� PRQH\� WR� HFRQRPLF� DQDO\VLV��� %ODWW� ZDV� D

VWURQJ� DGYRFDWH� RI� *RRGZLQ¶V� DSSURDFK� WR� HFRQRPLF� PRGHOOLQJ� ������

����������DQG�EHOLHYHG�WKDW�0LQVN\¶V�ZRUN�RQ�ILQDQFH�FRXOG�EH�IUXLWIXOO\�XVHG

WR�H[WHQG�WKH�DQDO\VLV�RI�HFRQRPLF�G\QDPLFV�����������������������,�KRSH�WKDW

WKLV�DWWHPSW�WR�LQWHJUDWH�WKHLU�DQDO\VHV�GRHV�MXVWLFH�WR�WKHLU�PHPRU\�

� 3HUVRQDO�FRUUHVSRQGHQFH�IURP�5LFKDUG�*RRGZLQ����������
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$EVWUDFW

0LQVN\¶V� ³)LQDQFLDO� ,QVWDELOLW\� +\SRWKHVLV´� DUJXHV� WKDW� DQ

DGYDQFHG� FDSLWDOLVW� HFRQRP\� ZLWK� VRSKLVWLFDWHG� ILQDQFLDO

LQVWLWXWLRQV� LV� SURQH� WR� GHEW� GHIODWLRQV�� WKDW� WKLV� WHQGHQF\� FDQ� EH

FRQWDLQHG� E\� JRYHUQPHQW� FRXQWHU�F\FOLFDO� SROLFLHV�� DQG� WKDW� WKH

WUDGH�F\FOH�LV�ODUJHO\�GULYHQ�E\�GHEW�LQGXFHG�F\FOHV�LQ�ILQDQFH�DQG

WKHLU� LQWHUDFWLRQ� ZLWK� JRYHUQPHQW� UHJXODWRU\� EHKDYLRXU�� 7KH

HYROXWLRQ�RI�WKLV�+\SRWKHVLV� LV�GHWDLOHG��IURP�WKH�LQLWLDO�LQIOXHQFH

RI� .DOHFNL¶V� ³3ULQFLSOH� RI� ,QFUHDVLQJ� 5LVN´�� WKURXJK� )LVKHU¶V

FRQFHSW�RI� D�GHEW�GHIODWLRQ�� WR�0LQVN\¶V� HYHQWXDO� DVVLPLODWLRQ�RI

.H\QHV¶V�*HQHUDO�7KHRU\�

0LQVN\¶V� IDLOXUH� WR� GHYHORS� D� PDWKHPDWLFDO� PRGHO� RI� WKH

)LQDQFLDO� ,QVWDELOLW\�+\SRWKHVLV� �),+�� LV� WUDFHG� WR�KLV� UHOLDQFH�RQ

+DQVHQ�6DPXHOVRQ� PXOWLSOLHU�DFFHOHUDWRU� PRGHOV�� ZKLFK� DUH

VKRZQ� WR� EH� XQVRXQG� EHFDXVH� RI� WKH� FRQIXVLRQ� RI� LQWHQGHG

LQYHVWPHQW�ZLWK�DFWXDO� LQYHVWPHQW��$�FRUUHFWHG� WKLUG�RUGHU� OLQHDU

GLIIHUHQFH�HTXDWLRQ�PRGHO� LV�GHULYHG�ZKLFK�JHQHUDWHV�ERWK�F\FOHV

DQG�JURZWK��DQG�ZKLFK�FRQILUP�PDQ\�RI�.H\QHV¶V� LQVLJKWV� LQ� WKH

*HQHUDO� 7KHRU\�� LQFOXGLQJ� WKH� SULPDF\� RI� FDSLWDOLVW� ³DQLPDO

VSLULWV´� LQ� GHWHUPLQLQJ� WKH� UDWH� RI� JURZWK�� DQG� WKH� GHOHWHULRXV

LPSDFW�RI�UDLVLQJ�WKH�VDYLQJV�UDWLR�RQ�WKH�UDWH�RI�JURZWK�

,W�LV�HVWDEOLVKHG�WKDW�RQO\�D�QRQOLQHDU�PDWKHPDWLFDO�PRGHO�FDQ

FDSWXUH�WKH�HVVHQFH�RI�WKH�),+��*RRGZLQ¶V�SUHGDWRU�SUH\�PRGHO�LV
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JHQHUDOLVHG� WR� LQFOXGH� D� QRQOLQHDU� LQYHVWPHQW� IXQFWLRQ�� YDULDEOH

FDSDFLW\�XWLOLVDWLRQ�DQG�HQGRJHQRXV�WHFKQLFDO�FKDQJH��DV�D�SUHOXGH

WR�LQWURGXFLQJ�D�ILQDQFH�VHFWRU�LQWR�WKH�PRGHO�

7KH�LQWURGXFWLRQ�RI�D�ILQDQFH�VHFWRU�UHVXOWV�LQ�D�V\VWHP�ZKLFK

FRQILUPV� WKH� )LVKHULDQ� HVVHQFH� RI� WKH� ),+�� WKDW� D� FDSLWDOLVW

HFRQRP\� FDQ� XQGHUJR� D� GHEW� GHIODWLRQ�� 1XPHULFDO� VLPXODWLRQV

HVWDEOLVK� WKDW�RQO\� WKH� VLPSOHVW�PRGHO�ZLWK�D� ORZ� UDWH�RI� LQWHUHVW

GRHV�QRW�XQGHUJR�D�GHEW�GHIODWLRQ�

0LQVN\¶V�FODLP�WKDW�%LJ�*RYHUQPHQW�FDQ�FRQWDLQ�WKLV�WHQGHQF\

WRZDUGV� GHIODWLRQ� ZDV� H[DPLQHG� E\� LQWURGXFLQJ� D� VW\OLVHG

JRYHUQPHQW� VHFWRU� ZKLFK� LQFUHDVHV� WD[HV� DQG� GHFUHDVHV� VXEVLGHV

GXULQJ�ERRPV��DQG�YLFH�YHUVD�GXULQJ�VOXPSV��,Q�DOO�YHUVLRQV�RI�WKH

PRGHO�� WKLV� UHVXOWHG� LQ� D� V\VWHP�ZKLFK�� WKRXJK� F\FOLFDO�� GLG� QRW

XQGHUJR�D�GHEW�GHIODWLRQ��7KLV�VXSHULRU�SHUIRUPDQFH�RI�WKH�PL[HG

HFRQRP\�RYHU�D�SXUH�FDSLWDOLVW�RQH�LV�WKH�SULPDU\�MXVWLILFDWLRQ�IRU

JRYHUQPHQW�LQWHUYHQWLRQ�LQ�WKH�PDUNHW�V\VWHP�

:KLOH� WKH� SUHFHGLQJ� VLQJOH� VHFWRU� PRGHOV� FDQ� H[SORUH� WKH

FRQFHSW�RI�D�GHEW�GHIODWLRQ��WKH\�FDQQRW�FDSWXUH�WKH�SULFH�G\QDPLFV

RI� WKH� ),+�� $� PXOWL�VHFWRUDO� PRGHO� WKHUHIRUH� DSSHDUHG� MXVWLILHG�

EXW� WKLV� UDQ� FRXQWHU� WR� WKH� DQDO\VLV� RI� WKH� GRPLQDQW� VFKRRO� RI

WKRXJKW� LQ� PXOWLVHFWRUDO� PRGHOOLQJ�� WKH� 6UDIILDQV�� 6WHHGPDQ¶V

DUJXPHQW� WKDW�� LQ�WKH� ORQJ�UXQ��PXOWL�GLPHQVLRQDO�G\QDPLFV�JLYHV

WKH� VDPH� UHVXOWV� DV� PXOWL�GLPHQVLRQDO� VWDWLFV�� LV� VKRZQ� WR� EH� LQ

JHQHUDO�LQFRUUHFW��+LV�FULWLTXH�RI�.DOHFNLDQ�PDUNXS�SULFLQJ�LV�DOVR
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IRXQG� WR� EH� EDVHG� RQ� DQ� LQDGHTXDWH� XQGHUVWDQGLQJ� RI� .DOHFNL�

$IWHU� WKHVH� SUHOLPLQDULHV�� DQ� LQLWLDO� PXOWLVHFWRUDO� PRGHO� RI� DQ

HFRQRP\�ZLWK�ILQDQFH�LV�GHYHORSHG��WKRXJK�QRW�VLPXODWHG�

)LQDOO\��JLYHQ�WKH�FRJHQF\�RI�WKH�),+�DV�DQ�H[SODQDWLRQ�IRU�WKH

FXUUHQW� VWDWH� RI� PRGHUQ� FDSLWDOLVP�� WKH� FXUUHQW� HFRQRPLF� SROLF\

IHWLVK� IRU� EDODQFHG� EXGJHWV� DQG� WKH� PDLQWHQDQFH� RI� ORZ

FRPPRGLW\� SULFH� LQIODWLRQ� DW� DOO� FRVWV� DUH� FULWLFLVHG��*LYHQ� WKHVH

PLVJXLGHG� SROLFLHV�� WKH� WKHVLV� FRQFOXGHV� WKDW� WKH� RXWORRN� IRU

FDSLWDOLVP�LQ�WKH���VW�FHQWXU\�LV�UHODWLYHO\�EOHDN�

7KHUH� DUH� WKUHH� $SSHQGLFHV� DQG� RQH� *ORVVDU\�� $SSHQGL[� $

SURYLGHV�PRUH�GHWDLO�RQ�WKH�GHULYDWLRQ�RI�YDULRXV�HTXDWLRQV�XVHG�LQ

WKLV� WKHVLV�� $SSHQGL[� %� HVWDEOLVKHV� WKDW� WKH� WZR� PXOWL�VHFWRUDO

SULFH� VHWWLQJ� PRGHOV� RI� &KDSWHU� 6HYHQ� DUH� PDUJLQDOO\� XQVWDEOH�

$SSHQGL[�&�SURYLGHV� WKH� WH[W�RI�SURSRVDOV� WR�HQIRUFH�D�EDODQFHG

%XGJHW� LQ�WKH�8QLWHG�6WDWHV��(XURSH��DQG�$XVWUDOLD��7KH�*ORVVDU\

OLVWV�DOO�WHUPV�XVHG�LQ�WKH�HTXDWLRQV�LQ�WKLV�WKHVLV��LQ�&KDSWHU�RUGHU�
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7DEOH�RI�&RQWHQWV

��,QWURGXFWLRQ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 3DJH���

����2EMHFWLYHV�RI�WKLV�WKHVLV � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 3DJH��� �

����&KRLFH�RI�PHWKRG � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 3DJH��� �

����6WUXFWXUH�RI�WKLV�WKHVLV � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 3DJH���

��7KH�,QWHOOHFWXDO�)RXQGDWLRQV�RI�WKH�)LQDQFLDO�,QVWDELOLW\
+\SRWKHVLV � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

3DJH���

����.DOHFNL�DQG�,QFUHDVLQJ�5LVN � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 3DJH���

����)LVKHU�DQG�'HEW�'HIODWLRQ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 3DJH���

����.H\QHV��+DPOHW�ZLWK�WKH�3ULQFH � � � � � � � � � � � � � � � � � � � � � � � � � � � 3DJH���

����7KH�EDVLF�0LQVN\�PRGHO � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 3DJH���

����0RGHOOLQJ�DQG�6LPXODWLQJ�WKH�)LQDQFLDO�,QVWDELOLW\
+\SRWKHVLV � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

3DJH���

��/LQHDU�0RGHOV�RI�F\FOLFDO�JURZWK � � � � � � � � � � � � � � � � � � � � � � � � � � � � 3DJH���

����0LQVN\¶V�PDWKHPDWLFDO�PRGHOV � � � � � � � � � � � � � � � � � � � � � � � � � � � � 3DJH���

����+DUURG � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 3DJH���

����+LFNV � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 3DJH���

����$�WKLUG�RUGHU�UHVROXWLRQ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 3DJH���

������$QDO\VLV�RI�WKH�PRGHO � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 3DJH���

������7KH�3URSHQVLW\�WR�6DYH � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 3DJH���

����'LYHUJHQW�*URZWK � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 3DJH���

����5DQGRP�IOXFWXDWLRQV�DQG�JURZWK � � � � � � � � � � � � � � � � � � � � � � � � � � 3DJH���
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�� &RQYHUJHQFH� WR�(TXLOLEULXP� LQ�%DVLF�)L[HG� ,QWHUHVW�5DWH�0RGHO� DW�/RZ
,QWHUHVW

���

�� 7KUHH�'LPHQVLRQDO� &RQYHUJHQFH� LQ� %DVLF� )L[HG� ,QWHUHVW� 5DWH�0RGHO� DW
/RZ�,QWHUHVW

���

�� 'LPLQLVKLQJ� DQG� WKHQ� ,QFUHDVLQJ� &\FOHV� LQ� %DVLF� )L[HG� ,QWHUHVW� 5DWH
0RGHO�DW�/RZ�,QWHUHVW

���

�� &\FOLFDO�%UHDNGRZQ�LQ�%DVLF�)L[HG�,QWHUHVW�5DWH�0RGHO� ���

�� 6HFXODU�&\FOLFDO�'HFOLQH�LQ�:DJHV�6KDUH�RI�2XWSXW ���

�� 7KUHH�GLPHQVLRQDO� YLHZ� RI� &\FOLFDO� %UHDNGRZQ� LQ� %DVLF� )L[HG� ,QWHUHVW
5DWH�0RGHO�

���

�� 7KH�'HEW�5DWLR�5LVHV�DW�D�'HFUHDVLQJ�DQG�WKHQ�,QFUHDVLQJ�5DWH ���

�� 'LPLQLVKLQJ�DQG�WKHQ�5LVLQJ�&\FOHV�ZLWK�9DULDEOH�,QWHUHVW ���

�� 6HFXODU�'HFOLQH�LQ�:DJHV�6KDUH�ZLWK�'LPLQLVKLQJ�DQG�WKHQ�5LVLQJ�&\FOHV
ZLWK�9DULDEOH�,QWHUHVW

���

�� 1RQ�PRQRWRQLF�&KDQJH�LQ�WKH�'HEW�WR�2XWSXW�5DWLR�ZLWK�9DULDEOH�,QWHUHVW ���

�� 7KUHH�GLPHQVLRQDO�3KDVH�3ORW�IRU�%DVLF�0RGHO�ZLWK�9DULDEOH�,QWHUHVW ���

�� 6XVWDLQHG� &\FOHV� DQG� ,QHYLWDEOH� %UHDNGRZQ� LQ� )L[HG� ,QWHUHVW� *HQHUDO
0RGHO

���

�� 'HEW�WR�2XWSXW�5DWLR�LQ�)L[HG�,QWHUHVW�*HQHUDO�0RGHO ���

�� &\FOLFDO�DQG�&KDRWLF�%HKDYLRXU�LQ�9DULDEOH�,QWHUHVW�*HQHUDO�0RGHO ���

�� 7KUHH�'LPHQVLRQDO�3KDVH�3ORW�RI�9DULDEOH�,QWHUHVW�*HQHUDO�0RGHO ���

�� 7KH�5DWH�RI�&KDQJH�RI�*RYHUQPHQW�6SHQGLQJ�)XQFWLRQ ���

�� 7KH�5DWH�RI�&KDQJH�RI�*RYHUQPHQW�7D[DWLRQ�)XQFWLRQ ���

�� &\FOLFDO� 6WDELOLW\� RI� (PSOR\PHQW� LQ� WKH� )L[HG� ,QWHUHVW� %DVLF� 0L[HG
(FRQRP\�0RGHO

���

�� 7ZR�GLPHQVLRQDO�3KDVH�3ORW�RI�)L[HG�,QWHUHVW�%DVLF�0RGHO ���

�� &DSLWDOLVW�'HEW�LQ�WKH�)L[HG�,QWHUHVW�%DVLF�0L[HG�(FRQRP\�0RGHO ���

�� 7KUHH�'LPHQVLRQDO�3KDVH�3ORW�RI�³3ULYDWH�6HFWRU´�LQ�)L[HG�,QWHUHVW�%DVLF
0L[HG�(FRQRP\�0RGHO

���

�� 7KUHH�'LPHQVLRQDO�3KDVH�3ORW�RI�³3XEOLF�6HFWRU´�LQ�)L[HG�,QWHUHVW�%DVLF
0L[HG�(FRQRP\�0RGHO

���

�� &\FOH�'XUDWLRQ�DQG�3KDVH�UHODWLRQVKLS�EHWZHHQ�3ULYDWH�DQG�3XEOLF�6HFWRUV ���

�� 3XEOLF�6HFWRU�'HEW�LQ�WKH�)L[HG�,QWHUHVW�%DVLF�0L[HG�(FRQRP\�0RGHO ���

�� 3XEOLF� 6HFWRU� 'HEW� DW� +LJK� ,QWHUHVW� LQ� WKH� )L[HG� ,QWHUHVW� %DVLF� 0L[HG
(FRQRP\�0RGHO

���

�� 3HUVLVWHQW�DQG�3URQRXQFHG�&\FOHV�LQ�9DULDEOH�,QWHUHVW�*HQHUDO�0RGHO ���

�� 7ZR�GLPHQVLRQDO�3KDVH�3ORW�RI�&KDRWLF�/LPLW�&\FOH� LQ�9DULDEOH� ,QWHUHVW
*HQHUDO�0RGHO

���

�� 7KUHH�GLPHQVLRQDO�3KDVH�3ORW�RI�&KDRWLF�/LPLW�&\FOH�LQ�9DULDEOH�,QWHUHVW
%DVLF�0RGHO��ZLWK��'�SURMHFWLRQ�RQWR�:DJHV�6KDUH�(PSOR\PHQW�3ODQH�

���

�� &DSLWDOLVW�'HEW�WR�2XWSXW�5DWLR�LQ�9DULDEOH�,QWHUHVW�*HQHUDO�0RGHO ���

�� &RQYHUJHQFH� WR� (TXLOLEULXP� LQ� 6WHHGPDQ¶V� 0RGHO� ZLWK� KLV� 6DPSOH
,QSXW�2XWSXW�0DWUL[

���

�� 'LYHUJHQFH� IURP� (TXLOLEULXP� ,Q� 6WHHGPDQ¶V� 0RGHO� ZLWK� D� 'LIIHUHQW
,QSXW�2XWSXW�0DWUL[

���

�� 0DUJLQDO� ,QVWDELOLW\� LQ� .DOHFNLDQ� 6\VWHP� ZLWK� *URVV� 3URILW� 0DUNXS
$GMXVWPHQW�0HFKDQLVP

���
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�� 0DUJLQDO�,QVWDELOLW\�DQG�6XVWDLQHG�&\FOHV�LQ�.DOHFNLDQ�6\VWHP�ZLWK�*URVV
3URILW�0DUNXS�$GMXVWPHQW�0HFKDQLVP

���

�� &RQYHUJHQFH�WR�(TXLOLEULXP�DQG�0DUJLQDO�,QVWDELOLW\�LQ�.DOHFNLDQ�6\VWHP
ZLWK�/LQHDU�$YHUDJH�3URILW�0DUNXS�$GMXVWPHQW�0HFKDQLVP

���

�� &RQYHUJHQFH�WR�(TXLOLEULXP�DQG�0DUJLQDO�,QVWDELOLW\�LQ�.DOHFNLDQ�6\VWHP
ZLWK�1RQOLQHDU�$YHUDJH�3URILW�0DUNXS�$GMXVWPHQW�0HFKDQLVP�DQG�/RZ
$GMXVWPHQW�3DUDPHWHU�9DOXHV

���

�� ([WHQVLYH�3ULFH�&\FOHV�3ULRU�WR�&RQYHUJHQFH�WR�(TXLOLEULXP�DQG�0DUJLQDO
,QVWDELOLW\� LQ� .DOHFNLDQ� 6\VWHP� ZLWK� 1RQOLQHDU� $YHUDJH� 3URILW� 0DUNXS
$GMXVWPHQW�0HFKDQLVP�DQG�+LJK�$GMXVWPHQW�3DUDPHWHU�9DOXHV

���

�� ([WHQVLYH� 0DUNXS� &\FOHV� 3ULRU� WR� &RQYHUJHQFH� WR� (TXLOLEULXP� DQG
0DUJLQDO� ,QVWDELOLW\� LQ�.DOHFNLDQ�6\VWHP�ZLWK�1RQOLQHDU�$YHUDJH�3URILW
0DUNXS�$GMXVWPHQW�0HFKDQLVP�DQG�+LJK�$GMXVWPHQW�3DUDPHWHU�9DOXHV

���

�� )ULVFK¶V������³7DEOHDX�(FRQRPLTXH´ ���
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� ,QWURGXFWLRQ

2Q�0RQGD\�2FWREHU� ��WK�� ������ WKH�1HZ�<RUN� 6WRFN� ([FKDQJH�1<6$

,QGH[�IHOO�E\�������SHU�FHQW���WKH�ODUJHVW�RQH�GD\�IDOO�LQ�WKH�([FKDQJH¶V�KLVWRU\�

7KLV� EURXJKW� WR� DQ� HQG� D� EXOO� UXQ� ZKLFK� KDG� VHHQ� VKDUH� YDOXHV� PRUH� WKDQ

GRXEOH�LQ�D����PRQWK�SHULRG��DQG�WKH�VHYHULW\�RI�7KH�&UDVK�OHG�PDQ\�WR�DVN�WKH

TXHVWLRQ�³&DQ�µ,W¶�+DSSHQ�$JDLQ"´

³,W´�ZDV�WKH�*UHDW�'HSUHVVLRQ��WKH�PRVW�VHYHUH�DQG�SURORQJHG�GRZQWXUQ�LQ

WKH�KLVWRU\�RI�FDSLWDOLVP��,Q�WKH�SRSXODU�FRQVFLRXVQHVV��³,W´�ZDV�XVKHUHG�LQ�E\

WKH�:DOO�6WUHHW�&UDVK�RI�������ZKHQ�D�QRZ�DSSDUHQWO\�PRGHVW����SHU�FHQW�KDG

EHHQ�VKDYHG�RII�WKH�YDOXH�RI�$PHULFD¶V�VWRFNV�LQ�RQH�GD\��7KH�TXHVWLRQ�LWVHOI

LV� WKH�WLWOH�RI�DQ�HVVD\�SXEOLVKHG�RYHU�WZHQW\�\HDUV�EHIRUH�WKH������&UDVK�E\

+\PDQ�0LQVN\���������������������LQ�ZKLFK�KH�EHJDQ�WKH�GHYHORSPHQW�RI�WKH

)LQDQFLDO� ,QVWDELOLW\� +\SRWKHVLV� �),+���� 7KLV� +\SRWKHVLV� FRQWHQGV� WKDW� D

FDSLWDOLVW� HFRQRP\� ZLWK� VRSKLVWLFDWHG� ILQDQFLDO� LQVWLWXWLRQV� LV� IXQGDPHQWDOO\

XQVWDEOH�� DQG� OLDEOH� WR� IDOO� LQWR� D� GHSUHVVLRQ� LQGXFHG� E\� GHEW�ILQDQFHG

RYHU�LQYHVWPHQW�GXULQJ�D�SHULRG�RI�VSHFXODWLYH�H[FHVV�

³,W´� GLG� QRW� UHFXU� DIWHU� ������ ZKLFK� ZDV� FRQVLVWHQW� ZLWK� 0LQVN\¶V

FRQFOXVLRQ�WKDW�WKH�ILVFDO�DQG�PRQHWDU\�LQVWLWXWLRQV�RI�WKH�SRVW�'HSUHVVLRQ�HUD

PDNH� WKH� HFRQRP\� FRQVLGHUDEO\� PRUH� UREXVW�� 7KHVH� FKDQJHV� KDYH� QRW

HOLPLQDWHG�ILQDQFLDO� LQVWDELOLW\��KRZHYHU��DFFRUGLQJ�WR�0LQVN\�� WKRXJK�D�GHEW

GHIODWLRQ�LV�QR�ORQJHU�IHDVLEOH��HQGRJHQRXVO\�JHQHUDWHG�ILQDQFLDO�GLVWXUEDQFHV

ZLOO�QRQHWKHOHVV�VKDSH�WKH�F\FOLFDO�DQG�ORQJ�WHUP�GHYHORSPHQW�RI�WKH�PRGHUQ

FDSLWDOLVW� HFRQRP\�� 7KH� NH\� WR� WKHVH� GLVWXUEDQFHV� LV� WKH� OHYHO� RI� FRUSRUDWH
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GHEW�� WKH� KLJKHU� WKH� FRUSRUDWH� GHEW� WR� RXWSXW� UDWLR�� WKH�PRUH� WKH� HFRQRP\� LV

SURQH� WR�GRZQWXUQV� LQ�HFRQRPLF�DFWLYLW\��0LQVN\�DVVHUWV� WKDW� WKH� WUDGH�F\FOH

LWVHOI� LV� ODUJHO\�GULYHQ�E\�F\FOHV� LQ�FRUSRUDWH� UHOLDQFH�XSRQ�GHEW� ILQDQFH��DQG

WKDW�WKH�PRVW�VHYHUH�GRZQWXUQV��'HSUHVVLRQV��DUH�WKH�SURGXFW�RI�D�GHIODWLRQDU\

SURFHVV�LQLWLDWHG�E\�DQ�H[FHVVLYH�OHYHO�RI�GHEW�

0LQVN\�EHJDQ� WKH�GHYHORSPHQW�RI� WKH�)LQDQFLDO� ,QVWDELOLW\�+\SRWKHVLV� LQ

WKH� ����V� DQG� KDG� ODUJHO\� FRPSOHWHG� LW� E\� WKH� ODWH� ����V��ZKHQ�KH�GHFODUHG

WKDW� LW� ZDV�� LQ� KLV� MXGJPHQW�� D� IDU� PRUH� OHJLWLPDWH� H[SUHVVLRQ� RI� .H\QHV¶V

DQDO\VLV� WKDQ� WKH� .H\QHVLDQ�QHRFODVVLFDO� V\QWKHVLV� RI� +LFNV� DQG� 6DPXHOVRQ

�0LQVN\� ������ ������ �������� <HW� GXULQJ� WKH� VDPH� SHULRG�� WKH� .H\QHVLDQ

RUWKRGR[\�RI�WKH�����V�DQG�����V�KDG�JLYHQ�ZD\�WR�D�UHVXUJHQW�QHRFODVVLFLVP

ZKLFK� VDZ� OLWWOH� MXVWLILFDWLRQ� IRU�JRYHUQPHQW� LQWHUYHQWLRQ� LQ� DQ\�PDUNHWV�� OHW

DORQH�WKH�ILQDQFLDO�RQHV�

7KH�JOREDO�ZDYH�RI�GHUHJXODWLRQ�ZKLFK�FKDUDFWHULVHG�WKH�����V�ZDV�LQ�SDUW

XVKHUHG�LQ�E\�WKLV�FRQILGHQFH�LQ�WKH�VHOI�HTXLOLEUDWLQJ�SURSHUWLHV�RI�XQIHWWHUHG

PDUNHWV�� DQG� LW� XQZLWWLQJO\� SURYLGHG� D� IHUWLOH� WHVWLQJ� JURXQG� IRU� 0LQVN\¶V

WKHRU\�RI�V\VWHPLF�ULVN��%\�������WKH�PDMRU�HFRQRPLHV�RI�WKH�:HVWHUQ�ZRUOG�

DQG� LQ� SDUWLFXODU�$PHULFD� DQG� -DSDQ�� KDG� H[SHULHQFHG� D� VWRFN�PDUNHW� ERRP

DQG� EXVW�� WKH� GHYHORSPHQW� DQG� FROODSVH� RI� D� UHDO� HVWDWH� EXEEOH�� D� ZDYH� RI

EDQNUXSWFLHV�� DQG� WKH� FROODSVH�RI� HFRQRPLF�JURZWK��6HYHQ� \HDUV� ODWHU�� -DSDQ

KDV�VWLOO�QRW�HVFDSHG�IURP�WKH�GHEW�EXUGHQ�RI�WKH�����V��ZKLOH��VRPHZKDW�WKH

ZLVHU�DIWHU�������D�UHVXUJHQW�$PHULFD�VWDQGV�EHPXVHG�EXW�QR�ORQJHU�EHVRWWHG

E\�WKH�VSHFXODWLYH�DQWLFV�RI�:DOO�6WUHHW�

3DJH��

(FRQRPLF�*URZWK�DQG�)LQDQFLDO�,QVWDELOLW\



,W� FDQ� EH� DUJXHG� WKDW� WKH� HYHQWV� RI� WKLV� ³GHFDGH� RI� JUHHG´� YLQGLFDWHG

0LQVN\¶V�SHUVSHFWLYH��EXW�LW�KDV�DOVR�EHHQ�VDLG�WKDW�WKH�H[SHULHQFH�RI�WKH�����V

ZDV� VLPSO\� D� WHPSRUDU\� DEHUUDWLRQ� RI� RYHU�OHYHUDJLQJ�� ZKLFK� WKH� PDUNHWV

WKHPVHOYHV�ZLOO�FRUUHFW� �0LOOHU��������������������7KLV�DWWLWXGH�GHULYHV� IURP

WKH�PDLQVWUHDP�DQDO\VLV�RI�WKH�UROH�RI�ILQDQFH�LQ�D�FDSLWDOLVW�HFRQRP\��ZKLFK

RULJLQDWHG�LQ�WKH�ZRUN�RI�6KDUSH���������0RGLJOLDQL�DQG�0LOOHU��������������

7KLV�ERG\�RI�WKHRU\��EURDGO\�FKDUDFWHULVHG�DV�WKH�&DSLWDO�$VVHWV�3ULFLQJ�0RGHO

�&$30���PDLQWDLQV� WKDW� WKH�PDQQHU� LQ�ZKLFK� D� ILUP� ILQDQFHV� LWV� LQYHVWPHQW

KDV�QR� LPSDFW�RQ�WKH�SHUIRUPDQFH�RI� WKH�ILUP��DQG�E\�H[WHQVLRQ�� WKH�OHYHO�RI

GHEW�KDV�QR�LPSDFW�RQ�WKH�PDFURHFRQRPLF�SHUIRUPDQFH�RI�WKH�HFRQRP\�

��� 2EMHFWLYHV�RI�WKLV�WKHVLV

0LQVN\¶V� DQDO\VLV� LV� FOHDUO\� D� FKDOOHQJH� WR� WKH� WKHRUHWLFDO� RUWKRGR[\� LQ

ILQDQFH��%XW�LQ�RQH�VHQVH�WKLV�FKDOOHQJH�LV�LQFRPSOHWH��VLQFH�0LQVN\¶V�),+�KDV

WR� GDWH� ODFNHG� WKDW� PRVW� SHUVXDVLYH� HOHPHQW� LQ� WKH� OH[LFRQ� RI� HFRQRPLFV�� D

PDWKHPDWLFDO� PRGHO�� ,Q� FRQWUDVW�� WKH� &$30� KDV� D� VRSKLVWLFDWHG� VWDWLF

PDWKHPDWLFDO� PRGHO� �WKRXJK� DW� WKH� PLFURHFRQRPLF� OHYHO� RQO\��� DQG� GHVSLWH

ZLGHVSUHDG� GLVVDWLVIDFWLRQ� ZLWK� &$30� DPRQJVW� ILQDQFH� SUDFWLWLRQHUV�� LW

FRQWLQXHV� WR� KROG� VZD\� DV� WKH� PDWKHPDWLFDO� WKHRU\� RI� ILQDQFH�� 7KH� SULPDU\

REMHFWLYH�RI�WKLV�WKHVLV�LV�WR�EULQJ�VRPH�EDODQFH�WR�WKLV�WKHRUHWLFDO�FRQWHVW��E\

SURYLGLQJ�D�G\QDPLF�PDWKHPDWLFDO�UHQGLWLRQ�RI�0LQVN\¶V�WKHRU\�

7KH� VHFRQGDU\� REMHFWLYH� LV� WR� FKDPSLRQ� WKH� GHYHORSPHQW� RI� G\QDPLF

HFRQRPLF�PRGHOV��LQ�FRQWUDVW�WR�WKH�SURIHVVLRQ¶V�ORQJ�KLVWRU\�RI�UHOLDQFH�XSRQ

VWDWLF�DQDO\VLV��7KH�IRXQGHUV�RI�PRGHUQ�HFRQRPLF�DQDO\VLV�PDGH�WKLV�FKRLFH�RI

3DJH��

(FRQRPLF�*URZWK�DQG�)LQDQFLDO�,QVWDELOLW\



PHWKRG��QRW�EHFDXVH� LW�ZDV� DSSURSULDWH�� EXW�EHFDXVH� LW�ZDV� �UHODWLYHO\�� HDV\�

-HYRQV¶V�H[SODQDWLRQ�IRU�WKLV�FKRLFH�RI�PHWKRG�ZDV�RQH�RI�LPPHGLDF\�

,I�ZH�ZLVKHG�WR�KDYH�D�FRPSOHWH�VROXWLRQ�����ZH�VKRXOG�KDYH�WR

WUHDW�LW�DV�D�SUREOHP�RI�G\QDPLFV��%XW�LW�ZRXOG�VXUHO\�EH�DEVXUG�WR

DWWHPSW�WKH�PRUH�GLIILFXOW�TXHVWLRQ�ZKHQ�WKH�PRUH�HDV\�RQH�LV�\HW

VR�LPSHUIHFWO\�ZLWKLQ�RXU�SRZHU���-HYRQV����������������

0DUVKDOO¶V�H[SODQDWLRQ�ZDV�WKDW�WKH�VWDWLF�PHWKRG�ZDV�D�XVHIXO�SHGDJRJLFDO

SUHFXUVRU� WR� WKH�GHYHORSPHQW�RI�G\QDPLFDO� DQDO\VLV�� DQG� VWDWLF� UHVXOWV� D� ILUVW

DSSUR[LPDWLRQ�WR�WKH�UHVXOWV�RI�G\QDPLFV�

7KH� PRGHUQ� PDWKHPDWLFLDQ� LV� IDPLOLDU� ZLWK� WKH� QRWLRQ� WKDW

G\QDPLFV�LQFOXGHV�VWDWLFV��,I�KH�FDQ�VROYH�D�SUREOHP�G\QDPLFDOO\�

KH�VHOGRP�FDUHV�WR�VROYH�LW�VWDWLFDOO\�DOVR����%XW�WKH�VWDWLFDO�VROXWLRQ

KDV� FODLPV� RI� LWV� RZQ�� ,W� LV� VLPSOHU� WKDQ� WKH� G\QDPLFDO�� LW� PD\

DIIRUG� XVHIXO� SUHSDUDWLRQ� DQG� WUDLQLQJ� IRU� WKH� PRUH� GLIILFXOW

G\QDPLFDO� VROXWLRQ�� DQG� LW� PD\� EH� WKH� ILUVW� VWHS� WRZDUGV� D

SURYLVLRQDO� DQG� SDUWLDO� VROXWLRQ� LQ� SUREOHPV� VR� FRPSOH[� WKDW� D

FRPSOHWH�G\QDPLFDO�VROXWLRQ�LV�EH\RQG�RXU�DWWDLQPHQW���0DUVKDOO�

�����LQ�*URHQHZHJHQ�����������

$V�%ODWW� SXWV� LW�� VXFK� VHQWLPHQWV� ³GLG� FDUU\� D�JUHDW�GHDO� RI� FRQYLFWLRQ� ���

ZKHQ� WKH�EDVLF� LGHDV�RI� WKH� VFLHQFH�RI� HFRQRPLFV�ZHUH�EHLQJ� IRUPXODWHG� IRU

WKH� ILUVW� WLPH´� �%ODWW� ������ ����� EXW� HYHQ� E\�0DUVKDOO¶V� GD\�� WKLV� H[FXVH� IRU

HPSOR\LQJ�VWDWLF�LQ�SUHIHUHQFH�WR�G\QDPLF�PHWKRGRORJ\�ZDV�ZHDULQJ�WKLQ��$W

WKH�HQG�RI� WKH���WK�FHQWXU\�� WKLV�H[FXVH� LV� LQH[FXVDEOH��\HW� MXVW�D�GHFDGH�DJR
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%ODWW�FRXOG�GU\O\�DQG�ULJKWO\�REVHUYH� WKDW�³FDSLWDOLVP�DV�D�VRFLDO�V\VWHP�PD\

GLVDSSHDU�EHIRUH�LWV�G\QDPLFV�DUH�XQGHUVWRRG�E\�HFRQRPLVWV´�����������

7KH� VLWXDWLRQ� LV� VRPHZKDW� LPSURYHG� WRGD\�� 7KRXJK� WKH� YDVW�PDMRULW\� RI

HFRQRPLVWV� DUH� VWLOO� SUDFWLWLRQHUV� RI� VWDWLFV�� WKHUH� DUH� QRZ� QXPHURXV

HFRQRPLVWV� ZRUNLQJ� WR� GHYHORS� G\QDPLF� PRGHOV� RI� YDULRXV� DVSHFWV� RI

FDSLWDOLVP�� DQG� WKLV� WKHVLV� LV� D� FRQWULEXWLRQ� WR� WKDW� HQGHDYRXU� LQ� WKH� DUHD� RI

ILQDQFH��$V�LV�RIWHQ�WKH�FDVH�� LWV�ILQGLQJV�FRQWUDGLFW� WKRVH�GHULYHG�IURP�VWDWLF

PHWKRGRORJ\��ZKHUHDV�&$30�GHQLHV�WKH�SRVVLELOLW\�RI�D�GHEW�GHIODWLRQ��XQOHVV

LW�LV�SUHFLSLWDWHG�E\�PLVWDNHV�PDGH�E\�&HQWUDO�%DQNHUV����WKH�G\QDPLF�PRGHO�LQ

WKLV�SDSHU�VXJJHVWV�WKDW��LQ�WKH�DEVHQFH�RI�D�JRYHUQPHQW�VHFWRU��GHEW�GHIODWLRQV

DUH�DQ� LQHYLWDEOH� V\PSWRP�RI� WKH�GHEW� ILQDQFLQJ�RI� LQYHVWPHQW��7KLV�FRQIOLFW

EHWZHHQ�WKH�FRQFOXVLRQV�RI�VWDWLF�DQG�G\QDPLF�PHWKRGRORJ\�LV�FRPPRQSODFH�

DQG�JLYHV� WKH� OLH� WR�0DUVKDOO¶V�KRSH� WKDW� VWDWLF� UHDVRQLQJ�ZRXOG�EH�³WKH� ILUVW

VWHS´�WRZDUGV�D�G\QDPLF�XQGHUVWDQGLQJ�RI�WKH�LVVXH��7KLV�LV�EHFDXVH��WR�TXRWH

%ODWW�DJDLQ��WKH�HFRQRP\�DSSHDUV�WR�EHORQJ�WR�WKDW�FODVV�RI�V\VWHPV�LQ�ZKLFK

WKH� LPSRUWDQW� DQG� LQWHUHVWLQJ� IHDWXUHV� RI� WKH� V\VWHP� DUH

³HVVHQWLDOO\� G\QDPLF´�� LQ� WKH� VHQVH� WKDW� WKH\� DUH� QRW� MXVW� VPDOO

SHUWXUEDWLRQV� DURXQG�VRPH�HTXLOLEULXP�VWDWH�� SHUWXUEDWLRQV�ZKLFK

FDQ�EH�XQGHUVWRRG�E\�VWDUWLQJ�IURP�D�VWXG\�RI�WKH�HTXLOLEULXP�VWDWH

DQG�WDFNLQJ�RQ�WKH�G\QDPLFV�DV�DQ�DIWHUWKRXJKW��,I�LW�VKRXOG�EH�WUXH

WKDW� D� FRPSHWLWLYH� PDUNHW� V\VWHP� LV� RI� WKDW� NLQG���>WKHQ@� 1R

SURJUHVV� FDQ� WKHQ� EH� PDGH� E\� FRQWLQXLQJ� DORQJ� WKH� URDG� WKDW

HFRQRPLVWV�KDYH�EHHQ�IROORZLQJ�IRU�WZR�KXQGUHG�\HDUV��7KH�VWXG\
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RI�HFRQRPLF�HTXLOLEULXP�LV� WKHQ� OLWWOH�PRUH� WKDQ�D�ZDVWH�RI� WLPH�

�%ODWW�����������

,� WKHUHIRUH� PDNH� QR� DSRORJ\� IRU� WKH� IDFW� WKDW� WKH� WRROV� XVHG� LQ� WKLV

WKHVLV²V\VWHPV� RI� QRQOLQHDU� RUGLQDU\� GLIIHUHQWLDO� HTXDWLRQV� DQG� GLIIHUHQFH

HTXDWLRQV�� HLJHQYDOXH� VWDELOLW\� DQDO\VLV�� DQG� QXPHULFDO� VLPXODWLRQV²PD\� EH

UDWKHU�XQIDPLOLDU�WR�PDQ\�HFRQRPLVWV��7KHVH�DUH�WKH�VWXII�RI�G\QDPLFV��DQG�LI

HFRQRPLFV�LV�HYHU�WR�GHYHORS�EH\RQG�LWV�KLVWRULF�EXW�PLVJXLGHG�UHOLDQFH�XSRQ

VWDWLF�DQDO\VLV��WKH\�PXVW�EHFRPH�WKH�VWXII�RI�HFRQRPLFV�

��� &KRLFH�RI�PHWKRG

7KH� PDLQ� G\QDPLF� PHWKRG� XVHG� LQ� WKLV� WKHVLV� LV� QXPHULFDO� VLPXODWLRQ�

QRQOLQHDU� GLIIHUHQWLDO� HTXDWLRQ� PRGHOV� RI� D� FDSLWDOLVW� HFRQRP\� ZLWK� ILQDQFH

DQG�JRYHUQPHQW�DUH�GHULYHG��VLPXODWHG�DQG�DQDO\VHG�JUDSKLFDOO\��0DQ\�RWKHU

WHFKQLTXHV�RI�G\QDPLFDO�DQDO\VLV�FRXOG�KDYH�EHHQ�DSSOLHG�WR�WKHVH�PRGHOV��EXW

IRU�WZR�UHDVRQV�WKH\�KDYH�QRW�EHHQ�

)LUVWO\��ZKLOH�WKH�EDVLF�WZR�HTXDWLRQ�*RRGZLQ�PRGHO��RQ�ZKLFK�P\�PRGHO

RI� WKH� ),+� LV� EDVHG�� LV� D� FRQVHUYDWLYH� DQG� DQDO\WLFDOO\� VROXEOH� V\VWHP�� WKH

DGGLWLRQ� RI� DQ� HTXDWLRQ� IRU� WKH� UDWH� RI� FKDQJH� RI� WKH� GHEW� UDWLR� PDNHV� WKH

V\VWHP� GLVVLSDWLYH�� DQDO\WLFDOO\� LQVROXEOH�� DQG� FDSDEOH� RI� GLVSOD\LQJ� FKDRWLF

EHKDYLRXU�� 7KH� EHKDYLRXU� RI� P\� PRGHO� RI� WKH� ),+� FDQ� WKHUHIRUH� RQO\� EH

DQDO\VHG� E\� QXPHULFDO�PHDQV��$V� &RVWDQ]D� ������� ���� HPSKDVLVHV�� WKH� YDVW

PDMRULW\�RI�PDWKHPDWLFDO�IXQFWLRQV�IDOO�LQWR�WKLV�FDWHJRU\�

7DEOH�����7KH�OLPLWV�RI�DQDO\WLFDO�PHWKRGV�LQ�VROYLQJ�PDWKHPDWLFDO

SUREOHPV� �IURP� YRQ� %HUWDODQII\�� ������� 7KH� WKLFN� VROLG� OLQH

3DJH��

(FRQRPLF�*URZWK�DQG�)LQDQFLDO�,QVWDELOLW\



GLYLGHV� WKH� UDQJH� RI� SUREOHPV� WKDW� DUH� VROYDEOH� ZLWK� DQDO\WLFDO

PHWKRGV� IURP� WKRVH� WKDW� DUH� YHU\� GLIILFXOW� RU� LPSRVVLEOH� XVLQJ

DQDO\WLFDO�PHWKRGV�DQG�UHTXLUH�QXPHULFDO�PHWKRGV�DQG�FRPSXWHUV

WR� VROYH�� $OPRVW� DOO� µV\VWHPV¶� SUREOHPV� IDOO� LQ� WKH� UDQJH� WKDW

UHTXLUHV�QXPHULFDO�PHWKRGV

/LQHDU 1RQ�OLQHDU
(TXDWLRQV 2QH

HTXDWLRQ
6HYHUDO
HTXDWLRQV

0DQ\
HTXDWLRQV

2QH
HTXDWLRQ

6HYHUDO
HTXDWLRQV

0DQ\
HTXDWLRQV

$OJHEUDLF WULYLDO HDV\ HVVHQWLDOO\
LPSRVVLEOH

YHU\
GLIILFXOW

YHU\
GLIILFXOW

LPSRVVLEOH

2UGLQDU\
'LIIHUHQWLDO

HDV\ GLIILFXOW HVVHQWLDOO\
LPSRVVLEOH

YHU\
GLIILFXOW

LPSRVVLEOH LPSRVVLEOH

3DUWLDO
'LIIHUHQWLDO

GLIILFXOW HVVHQWLDOO\
LPSRVVLEOH

LPSRVVLEOH LPSRVVLEOH LPSRVVLEOH LPSRVVLEOH

7KH�PRGHOV�LQ�WKLV�WKHVLV�DUH�V\VWHPV�RI�VHYHUDO�WR�PDQ\�QRQOLQHDU�RUGLQDU\

GLIIHUHQWLDO�HTXDWLRQV��DQG�DUH�WKHUHIRUH�LPSRVVLEOH�WR�VROYH�DQDO\WLFDOO\�

6HFRQGO\�� VRPH� V\VWHPV�RI� QRQOLQHDU� GLIIHUHQWLDO� HTXDWLRQV� FDQ� EH� SDUWO\

FKDUDFWHULVHG� E\� DQDO\VLV� RI� WKHLU� VWDELOLW\� SURSHUWLHV� DERXW� SRLQWV� RI

HTXLOLEULXP�� RU� E\� WKH� FDOFXODWLRQ� RI� /\DSXQRY� H[SRQHQWV� DQG� VLPLODU

PHDVXUHV� RI� FKDRWLF� EHKDYLRXU�� +RZHYHU�� DJDLQ� IRU� WZR� UHDVRQV�� WKHVH

WHFKQLTXHV�KDYH�QRW�EHHQ�DSSOLHG�KHUH�

)LUVWO\��WKH�EDVH�PRGHO�RI�WKLV�WKHVLV�EHORQJV�WR�D�FODVV�NQRZQ�DV�³LQYHUVH

WDQJHQW´� FKDRWLF� PRGHOV�� ZKLFK� ZDV� ILUVW� LGHQWLILHG� LQ� WKH� VWXG\� RI� WKH

WUDQVLWLRQ� IURP� ODPLQDU� WR� WXUEXOHQW� IORZ� LQ� IOXLGV� �3RPHDX� DQG�0DQQHYLOOH

�������$�SHFXOLDULW\�RI�WKLV�FODVV�RI�PRGHOV�LV�WKDW�DQ�HTXLOLEULXP�H[LVWV�DQG�LV

D�VWDEOH�DWWUDFWRU�IRU�VRPH�SDUDPHWHU�YDOXHV��EXW�ZKHQ�SDUDPHWHU�YDOXHV�ZKLFK

JHQHUDWH� FKDRV� DUH� XVHG�� QR� HTXLOLEULXP� H[LVWV�� 3RPHDX� DQG� 0DQQHYLOOH

LOOXVWUDWH�WKLV�ZLWK�D�VW\OLVHG�V\VWHP� ��ZKHUH�I���LV�D�QRQOLQHDU\Q+� = I(\Q� U)
IXQFWLRQ�DQG� U� D�NH\�SDUDPHWHU�RI� WKDW� IXQFWLRQ� �VHH�)LJXUH�����7KH�G\QDPLF
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SURFHVV�VWRSV�ZKHQ�\
Q��
 \

Q
��ZKLFK�REYLRXVO\�RFFXUV�ZKHQ�WKH�OLQH�LQ�)LJXUH��

FURVVHV�WKH�FXUYH�

)LJXUH�� 7KH�,QWHUPLWWHQW�5RXWH�WR�&KDRV��3RPHDX�	�0DQQHYLOOH������
����

\\��
QQ��
����

\\��QQ��

$V� WKH� SDUDPHWHU� U� LV� FKDQJHG�� WKH� ORFDWLRQ� RI� WKH� FXUYH� I�\
Q
�U�� DOVR

FKDQJHV�� XQWLO� HYHQWXDOO\� WKH� FXUYH� DQG� WKH� OLQH� QR� ORQJHU� LQWHUVHFW�� 7KH

G\QDPLF�SURFHVV�ZLOO� WKXV�VWDUW�ZLWK�ODUJH�VWHSV�DQG�DSSHDU�WR�FRQYHUJH��RQO\

WR� VXEVHTXHQWO\� VWDUW� LQFUHDVLQJ� DJDLQ� DV� LW� PRYHV� WKURXJK� WKH� ³FRUULGRU´

EHWZHHQ�WKH�OLQH�DQG�WKH�IXQFWLRQ��7KLV�SURFHVV�FDQ�EH�UHSUHVHQWHG�DV�IROORZV

�)LJXUH���LQ�3RPHDX�DQG�0DQQHYLOOH�������
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)LJXUH�� 7KH�,QWHUPLWWHQW�5RXWH�WR�&KDRV��3RPHDX�	�0DQQHYLOOH������
����

\\��
QQ��
����

\\��QQ��

9LHZLQJ� HDFK� LWHUDWLRQ� IURP� \
Q
� WR� \

Q��
� DV� D� F\FOH�� WKH� F\FOHV� LQLWLDOO\

GLPLQLVK��EXW�HYHQWXDOO\�EHJLQ�WR�LQFUHDVH�LQ�VL]H��,Q�DQ�DFWXDO�PRGHO��VXFK�DV

/RUHQ]¶V�PRGHO� RI� WZR�GLPHQVLRQDO� IOXLG� IORZ�XQGHU� WKH� LQIOXHQFH� RI� D� KHDW

GLIIHUHQWLDO��� WKH� F\FOLFDO� EHKDYLRXU� LQ� WKH� FRUULGRU� LV�� IRU� VRPH� SDUDPHWHU

YDOXHV��FKDUDFWHULVHG�E\�WKH�LUUHJXODU�DQG�DSSDUHQWO\�UDQGRP�F\FOHV�ZKLFK�DUH

WKH�KDOOPDUN�RI�FKDRWLF�V\VWHPV��3RPHDX�	�0DQQHYLOOH������������

$QDO\VLV�RI� WKH�SURSHUWLHV�RI� WKH� V\VWHP� LQ� WKH�YLFLQLW\�RI�DQ�HTXLOLEULXP

SRLQW� LV� WKXV� UDWKHU�SRLQWOHVV� LQ� WKLV�FODVV�RI�PRGHOV�� VLQFH� WKHLU�EHKDYLRXU� LV

PRUH� SURSHUO\� FKDUDFWHULVHG� E\� WKH� H[LVWHQFH� RU� QRQ�H[LVWHQFH� RI� DQ
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HTXLOLEULXP��,I�WKH�SDUDPHWHU�YDOXHV�DUH�VXFK�WKDW�DQ�HTXLOLEULXP�H[LVWV��WKHQ�LW

ZLOO� EH� VWDEOH�� LI� WKH\� DUH� VXFK� WKDW� DQ� HTXLOLEULXP� GRHV� QRW� H[LVW�� WKHQ� WKH

V\VWHP�ZLOO�EH�XQVWDEOH��DQG�PD\�RU�PD\�QRW�GLVSOD\�FKDRWLF�EHKDYLRXU�LQ�WKH

WUDQVLWLRQ�IURP�WKH�FRQYHUJLQJ�WR�WKH�GLYHUJLQJ�VWDWH��%RWK�WKH�HTXLOLEULXP�DQG

QRQHTXLOLEULXP� VWDWHV� RI� VXFK� PRGHOV� DUH� HTXDOO\� YDOLG�� DQG� KDYH

PDQLIHVWDWLRQV� LQ� SK\VLFDO� V\VWHPV�� VXFK� DV� WKH�PRGHOV� RI� IOXLG� IORZ� ZKLFK

ILUVW� UH�LJQLWHG� LQWHUHVW� LQ�QRQOLQHDU�DQDO\VLV��7KH�PRGHO� LQ� WKLV� WKHVLV�H[WHQG

WKH� DSSOLFDWLRQ� RI� WKLV� FODVV� RI� PRGHOV� WR� WKH� VRFLDO� SKHQRPHQRQ� RI

GHEW�GHIODWLRQ��FRQILUPLQJ�)LVKHU¶V�DQG�0LQVN\¶V�LQWXLWLRQV�WKDW�HYHQWV�VXFK�DV

WKH�*UHDW�'HSUHVVLRQ�DQG� WKH�6WRFN�0DUNHW�&UDVK�RI������DUH�IXQGDPHQWDOO\

QRQHTXLOLEULXP�SKHQRPHQD�

6HFRQGO\�� QXPHULFDO� VLPXODWLRQ�RI� WKH� WZR�XOWLPDWH�PRGHOV� LQ� WKLV� WKHVLV

�UHVSHFWLYHO\��D�SXUH�PDUNHW�HFRQRP\�DQG�D�PL[HG�HFRQRP\�ZLWK�HQGRJHQRXV

WHFKQLFDO� FKDQJH� DQG� YDULDEOH� FDSDFLW\� XWLOLVDWLRQ�� FOHDUO\� LQGLFDWH� WKDW� WKH\

GLVSOD\�IDU�IURP�HTXLOLEULXP�EHKDYLRXU�IRU�D�ZLGH�UDQJH�RI�SDUDPHWHU�YDOXHV�

/\DSXQRY� H[SRQHQWV� DQG� RWKHU� GLDJQRVWLF� WHFKQLTXHV�ZRXOG� KDYH� FRQILUPHG

WKHVH� QXPHULFDO� ILQGLQJV�� +RZHYHU� IRU� UHDGHUV� XQIDPLOLDU� ZLWK� WKHVH

WHFKQLTXHV�� WKH� DSSOLFDWLRQ� DQG� GLVFXVVLRQ� RI� WKHVH� PHWKRGV� ZRXOG� KDYH

GHWUDFWHG� IURP� XQGHUVWDQGLQJ� WKH� HFRQRPLF� LQVLJKWV� EHKLQG� WKHVH� G\QDPLFDO

PRGHOV��,�KDYH�LQVWHDG�FKRVHQ�WR�IRFXV�XSRQ�WKH�HFRQRPLF�LQWHUSUHWDWLRQ�RI�WKH

PRGHOV�� YLD� GLVFXVVLRQ� RI� WKH� HTXDWLRQV� DQG� JUDSKLFDO� DQDO\VLV� RI� WKHLU

EHKDYLRXU�
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��� 6WUXFWXUH�RI�WKLV�WKHVLV

)RU�0LQVN\��DV�IRU�.H\QHV�EHIRUH�KLP��WKH�GHYHORSPHQW�RI�KLV�DQDO\VLV�ZDV

³D� ORQJ� SURFHVV� RI� HVFDSH� IURP� KDELWXDO� PRGHV� RI� WKRXJKW� DQG� H[SUHVVLRQ´

�.H\QHV� ������ YLLL��� &KDSWHU� 2QH� WUDFNV� WKLV� SURFHVV�� ZKLFK� VWDUWHG� ZLWK

.DOHFNL� DQG� )LVKHU� DQG� FRQFOXGHG� ZLWK� 0LQVN\¶V� DVVLPLODWLRQ� RI� .H\QHV¶V

RULJLQDO�ZULWLQJV��DQG�UHMHFWLRQ�RI�WKH�³QHRFODVVLFDO�V\QWKHVLV´�LQWHUSUHWDWLRQ�RI

.H\QHV�

&KDSWHU�7ZR�RXWOLQHV�0LQVN\¶V�RULJLQDO�XQVXFFHVVIXO�DWWHPSWV�WR�SURGXFH

D�PDWKHPDWLFDO� SRUWUDLW� RI� ILQDQFH�GULYHQ� HQGRJHQRXV� F\FOHV�� XVLQJ� WKH� WKHQ

FRPPRQ�WRRO�RI�WKH�PXOWLSOLHU�DFFHOHUDWRU�PRGHO��7KH�HIIHFWLYH�IDLOXUH�RI�WKLV

DWWHPSW� LV� WUDFHG� WR� WKH� XQVRXQGQHVV� RI� WKH� WRRO� LWVHOI�� DV� LW� LV� VKRZQ� WKDW

PXOWLSOLHU�DFFHOHUDWRU�PRGHOV�DUH�EDVHG�RQ�D�VLPSOH�HFRQRPLF�PLVWDNH��,Q�WKH

SURFHVV��D�OLQHDU�PRGHO�RI�HQGRJHQRXV�JURZWK�ZLWK�F\FOHV�LV�GHYHORSHG�IURP�D

FRPELQDWLRQ�RI�.H\QHV¶V�SHUVSHFWLYH�RQ� LQYHVWPHQW��+DUURG¶V�JURZWK�PRGHO�

DQG�+LFNV¶V�ODJV��7KH�SUDFWLFH�RI�GLYRUFLQJ�PRGHOV�RI�F\FOLFDO�EHKDYLRXU�IURP

PRGHOV�RI�JURZWK�LV�FULWLFLVHG�

&KDSWHU�7KUHH�RXWOLQHV�WKH�FDVH�WKDW��ZLWK�WKH�VROH�H[FHSWLRQ�RI�WKH�PRGHO

GHYHORSHG� LQ� &KDSWHU� 7ZR�� PRGHOV� RI� HQGRJHQRXV� F\FOLFDO� JURZWK�PXVW� EH

QRQOLQHDU��*RRGZLQ¶V������SUHGDWRU�SUH\�PRGHO� RI� WKH� HFRQRP\� LV� RXWOLQHG�

DQG� WKUHH�H[WHQVLRQV�DUH�PDGH� WR� WKH�PRGHO��D�QRQOLQHDU� LQYHVWPHQW� IXQFWLRQ

UHSODFHV� *RRGZLQ¶V� OLQHDU� UHODWLRQ�� D� YDULDEOH� OHYHO� RI� FDSDFLW\� XWLOLVDWLRQ

UHSODFHV�WKH�IL[HG�DFFHOHUDWRU�UHODWLRQ�EHWZHHQ�FDSLWDO�VWRFN�DQG�RXWSXW��DQG�D

FRPELQDWLRQ� RI� HQGRJHQRXV� DQG� H[RJHQRXV� WHFKQLFDO� FKDQJH� UHSODFHV� WKH

DVVXPSWLRQ�RI�FRQVWDQW� WHFKQLFDO�SURJUHVV��7KHVH�DOWHUDWLRQV�PDNH� WKH�PRGHO
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PRUH�UHDOLVWLF��DQG�FRQYHUW�LWV�EHKDYLRXU�IURP�WKDW�RI�D�FORVHG�FXUYH�LQ�SKDVH

VSDFH� WR� DQ� RSHQ� F\FOH� ZLWK� DQ� XQVWDEOH� HTXLOLEULXP�� 7KH� SULPDU\� SXUSRVH

EHKLQG�WKHVH�JHQHUDOLVDWLRQV�RI�*RRGZLQ¶V�PRGHO�LV�WR�FRQYHUW�LW�LQWR�D�IRUP�LQ

ZKLFK� WKH� )LVKHULDQ� HVVHQFH� RI� 0LQVN\¶V� +\SRWKHVLV� FDQ� EH� H[SORUHG�� WKH

DUJXPHQW�WKDW�D�FDSLWDOLVW�HFRQRP\�ZLWK�ILQDQFH�FDQ�XQGHUJR�D�GHEW�GHIODWLRQ�

7KH�G\QDPLFV�RI�GHEW�GHIODWLRQ�DUH�H[SORUHG�LQ�&KDSWHU�)RXU��ZKLFK�DGGV�D

EDQNLQJ� VHFWRU� WR� *RRGZLQ¶V� PRGHO�� 7KH� LPSDFW� RI� D� ILQDQFH� VHFWRU� LV

HYDOXDWHG� ZLWK� UHVSHFW� WR� IRXU� SHUPXWDWLRQV� RI� WKH� *RRGZLQ� PRGHO� �DOO� RI

ZKLFK�DUH�DXJPHQWHG�ZLWK��D�QRQOLQHDU�LQYHVWPHQW�IXQFWLRQ���WKH�EDVLF�PRGHO

ZLWK�D�FRQVWDQW�UDWH�RI�LQWHUHVW��WKH�EDVLF�PRGHO�ZLWK�D�YDULDEOH�UDWH�RI�LQWHUHVW�

DQG�WKH�JHQHUDO�PRGHO��ILUVWO\�ZLWK�D�FRQVWDQW��DQG�WKHQ�ZLWK�D�YDULDEOH�UDWH�RI

LQWHUHVW��,W�LV�VKRZQ�WKDW�LQ�WKH�EDVLF�PRGHO��WKH�RFFXUUHQFH�RI�D�GHEW�GHIODWLRQ

LV�GHSHQGHQW�XSRQ� WKH�UDWH�RI� LQWHUHVW��+RZHYHU� LQ� WKH�JHQHUDO�PRGHO�� D�GHEW

GHIODWLRQ�LV�LQHYLWDEOH�DW�DQ\�UDWH�RI�LQWHUHVW�JUHDWHU�WKDQ�]HUR��7KLV�LV�WKH�ILUVW

RI� WKH� WZR�NH\� ILQGLQJV� RI� WKLV� WKHVLV�� WKDW� LQ� WKH� DEVHQFH� RI�SULFH� G\QDPLFV

�ZKLFK� FDQ� RQO\� EH� SURSHUO\� FRQVLGHUHG� LQ� D� PXOWL�FRPPRGLW\� PRGHO��� D

FDSLWDOLVW� HFRQRP\� ZLWKRXW� D� JRYHUQPHQW� VHFWRU� FDQ�� DQG� SHUKDSV� PXVW�

SHULRGLFDOO\�H[SHULHQFH�D�GHEW�GHIODWLRQ�

&KDSWHU�)LYH�FRPSOHWHV� WKH�VLQJOH�FRPPRGLW\�PRGHO�RI� WKH�),+�ZLWK� WKH

LQWURGXFWLRQ� RI� D� ZHOIDUH� VWDWH� ZKLFK� IROORZV� ³0LQVNLDQ´� JXLGHOLQHV�� 7KH

EHKDYLRXU�RI� WKLV�PRGHO�FRQILUPV�0LQVN\¶V�DUJXPHQW� WKDW�D�GHEW�GHIODWLRQ� LV

LPSRVVLEOH� LQ� DQ� HFRQRP\� ZLWK� D� ODUJH� JRYHUQPHQW� VHFWRU� ZKLFK� SUDFWLFHV

FRXQWHUF\FOLFDO� SROLFLHV�� 7KLV� FKDSWHU� LQWURGXFHV� WKH� ZHOIDUH� VWDWH� LQWR� WKH

EDVLF�DQG�WKH�JHQHUDO�YHUVLRQV�RI�WKH�PRGHO�GHYHORSHG�LQ�&KDSWHU�)RXU��DQG�LQ
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ERWK�FDVHV� LW� LV�FOHDU� WKDW� WKH�JRYHUQPHQW�VHFWRU�SUHYHQWV� WKH�RFFXUUHQFH�RI�D

GHEW�GHIODWLRQ��UHJDUGOHVV�RI�WKH�UDWH�RI�LQWHUHVW��7KLV�LV�WKH�VHFRQG�NH\�ILQGLQJ

RI�WKLV�WKHVLV��WKH�SUHVHQFH�RI�D�JRYHUQPHQW�VHFWRU�FRQYHUWV�D�PRGHO�LQ�ZKLFK�D

GHEW�GHIODWLRQ�ZDV�LQHYLWDEOH��LQWR�RQH�LQ�ZKLFK�D�GHEW�GHIODWLRQ�LV�LPSRVVLEOH�

7KLV� LV� D� IDU� VWURQJHU� FDVH� IRU� WKH� PL[HG� HFRQRP\� WKDQ� LV� PDGH� E\

FRQYHQWLRQDO�³.H\QHVLDQ´�PDFURHFRQRPLFV��LQ�ZKLFK�WKH�JRYHUQPHQW¶V�UROH�LV

VHHQ�WR�EH�VLPSO\�WR�UHGXFH�WKH�VL]H�RI�WKH�WUDGH�F\FOH¶V�SHUWXUEDWLRQV�

$V�QRWHG�DERYH��WKH�FRQFOXVLRQ�WKDW�FDSLWDOLVP�LV�LQKHUHQWO\�SURQH�WR�GHEW

GHIODWLRQV� LV� FRQGLWLRQDO� RQO\�� VLQFH� SULFH� G\QDPLFV� DUH� QRW� H[SORUHG� LQ� WKH

VLQJOH�FRPPRGLW\�PRGHOV�RI�&KDSWHUV�)RXU�DQG�)LYH��0LQVN\�DUJXHV�WKDW�SULFH

PRYHPHQWV� FDQ� GHIHDW� WKLV� WHQGHQF\� WRZDUGV� 'HSUHVVLRQ�� EXW� LQ� D� IDVKLRQ

ZKLFK�FRPSOHWHO\�FRQWUDGLFWV�WKH�FRQYHQWLRQDO�HFRQRPLF�DQDO\VLV�RI�WKH�SULFH

V\VWHP�� ,Q� 0LQVN\¶V� PRGHO�� WKHUH� DUH� WZR� SULFH� OHYHOV�� RQH� IRU� QRUPDO

FRPPRGLWLHV� DQG� DQRWKHU� IRU� FDSLWDO� DVVHWV� �DQG� FDSLWDO� HTXLSPHQW��� $� KLJK

UDWH� RI� FRPPRGLW\� SULFH� LQIODWLRQ� FDQ� SUHYHQW� D�'HSUHVVLRQ�� E\� HQDEOLQJ� WKH

GHEWV� DFFXPXODWHG� GXULQJ� D� ERRP� WR� EH� UHSDLG� GXULQJ� D� VOXPS� DV� WKH

FRPPRGLW\�SULFH�OHYHO�ULVHV�DQG�WKH�DVVHW�SULFH�OHYHO�IDOOV��2Q�WKH�RWKHU�KDQG��D

ORZ�UDWH�RI�FRPPRGLW\� LQIODWLRQ�FDQ�SURORQJ�D�GRZQWXUQ�ZKLOH� IDOOLQJ�SULFHV

DUH� SDUW� RI� WKH� FDXVDO� PHFKDQLVP� EHKLQG� D� WUXH� 'HSUHVVLRQ�� &RQWUDU\� WR

FRQYHQWLRQDO� HFRQRPLF� DQDO\VLV� WKHUHIRUH�� LQIODWLRQ� LV� QRW� DOZD\V� DQG

HYHU\ZKHUH�D�³EDG�WKLQJ´��7KLV�DVSHFW�RI�0LQVN\¶V�WKHRU\�FDQQRW�EH�FDSWXUHG

LQ� D� VLQJOH� FRPPRGLW\� PRGHO�� DQG� UHTXLUHV� WKH� FRQVWUXFWLRQ� RI� D

PXOWL�FRPPRGLW\�G\QDPLF�PRGHO�RI�FDSLWDOLVP�
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7R�GR�MXVWLFH�WR�0LQVN\¶V�DQDO\VLV��VXFK�D�PXOWL�FRPPRGLW\�PRGHO�PXVW�EH

EDVHG� XSRQ� WKH� .DOHFNLDQ� WKHRU\� RI� PDUNXS� SULFLQJ�� 7KLV� WKHRU\� KDV� EHHQ

ODUJHO\�LJQRUHG�E\�PDLQVWUHDP�HFRQRPLVWV��DQG�KDV�EHHQ�FULWLFLVHG�E\�PHPEHUV

RI�WKH�6UDIILDQ�VFKRRO�RI�HFRQRPLFV��ZKR�KDYH�DOVR�DUJXHG�WKDW�PXOWLVHFWRUDO

DQDO\VLV� GRHV� QRW� UHTXLUH� G\QDPLFV�� &KDSWHU� 6L[� FRQVLGHUV� WKHVH� DUJXPHQWV�

DQG� HVWDEOLVKHV� WKDW� WKH� 6UDIILDQ� FULWLTXH� RI� .DOHFNLDQ� PDUNXS� SULFLQJ� LV

LQYDOLG�� ,W� LV� DOVR� VKRZQ� WKDW� PXOWLVHFWRUDO� G\QDPLF� DQDO\VLV� FRQWUDGLFWV� WKH

FRQFOXVLRQV�RI�PXOWLVHFWRUDO�VWDWLFV��DQG�WKDW�RQFH�WKH�QRQOLQHDU�QDWXUH�RI� WKH

PDUNXS� VHWWLQJ� SURFHVV� LV� WDNHQ� LQWR� DFFRXQW�� WKH� VWDWLF� HTXLOLEULXP� SULFH

YHFWRU�PD\�QRW�HYHQ�EH�DQ�DWWUDFWRU�RI�D�PXOWLVHFWRUDO�G\QDPLF�PRGHO�

&KDSWHU� 6HYHQ� EXLOGV� RQ� WKH� IRXQGDWLRQV� RI� &KDSWHU� 6L[� WR� SURYLGH� DQ

LQLWLDO� PXOWLVHFWRUDO� G\QDPLF� FLUFXODWLQJ� FDSLWDO� PRGHO� RI� DQ� HFRQRP\� ZLWK

ILQDQFH��7KH�PDWKHPDWLFDO�FRPSOH[LW\�RI�WKLV�FRQFHSWXDOO\�VLPSOH�HFRQRP\�LV

VXFK� WKDW�� WR�GDWH�� LW� KDV�QRW�SURYHQ�SRVVLEOH� WR� VLPXODWH� LW��1RQHWKHOHVV�� WKH

GHULYDWLRQ� RI� WKH� PRGHO� HQDEOHV� WZR� LQWHUHVWLQJ� LQVLJKWV� ZKLFK� FRQILUP� WKH

3RVW� .H\QHVLDQ� SHUVSHFWLYH� RQ� WKH� HQGRJHQHLW\� RI� WKH� PRQH\� VXSSO\�� DQG

VXSSRUW�WKH�DVVHUWLRQ�WKDW�PXOWL�VHFWRUDO�G\QDPLF�DQDO\VLV�QHFHVVDULO\�UHVXOWV�LQ

QRQOLQHDU�PRGHOV��HYHQ�ZKHQ�EHKDYLRXUDO�IXQFWLRQV�DUH�DVVXPHG�WR�EH�OLQHDU�

&KDSWHU�(LJKW� FRQFOXGHV� WKH� WKHVLV�� DQG� LQFOXGHV� FULWLFDO� REVHUYDWLRQV� RQ

WKH�FXUUHQW�IDG�IRU�EDODQFHG�EXGJHWV�DQG�WKH�PDLQWHQDQFH�RI�ORZ�LQIODWLRQ�

7KHUH� DUH� WKUHH�$SSHQGLFHV�� DQG� D�*ORVVDU\��$SSHQGL[�$�SURYLGHV�PRUH

GHWDLO�RQ� WKH�GHULYDWLRQ�RI�YDULRXV�HTXDWLRQV�XVHG� LQ� WKLV� WKHVLV��$SSHQGL[�%

HVWDEOLVKHV� WKDW� WKH� WZR�PXOWL�VHFWRUDO�SULFH�VHWWLQJ�PRGHOV�RI�&KDSWHU�6HYHQ

DUH� PDUJLQDOO\� XQVWDEOH�� $SSHQGL[� &� FRQWDLQV� H[WUDFWV� IURP� (XURSHDQ�
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$PHULFDQ�DQG�$XVWUDOLDQ�GRFXPHQWV�ZKLFK�VKRZ�WKH�H[WHQW� WR�ZKLFK�FXUUHQW

JRYHUQPHQW� SROLF\� LV� GULYHQ� E\� D� IHWLVK� IRU� ]HUR� SXEOLF� VHFWRU� GHILFLWV�� 7KH

*ORVVDU\�OLVWV�DOO�WKH�WHUPV�XVHG�LQ�WKH�HTXDWLRQV�RI�WKLV�WKHVLV��RQ�D�&KDSWHU�E\

&KDSWHU�EDVLV�
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� 7KH�,QWHOOHFWXDO�)RXQGDWLRQV�RI�WKH�)LQDQFLDO

,QVWDELOLW\�+\SRWKHVLV

7KHUH� DUH� ILYH� NH\� SLOODUV� RQ� ZKLFK� 0LQVN\� FRQVWUXFWHG� WKH� )LQDQFLDO

,QVWDELOLW\�+\SRWKHVLV��.DOHFNL¶V� SULQFLSOH� RI� LQFUHDVLQJ� ULVN� �.DOHFNL� ������

)LVKHU¶V� FRQFHSW� RI� D� GHEW� GHIODWLRQ� �)LVKHU� ������� .H\QHV¶V� QXPHURXV

FRQWULEXWLRQV� RQ� XQFHUWDLQW\�� FDSLWDOLVW� H[SHFWDWLRQV�� WKH� ILQDQFH� GHPDQG� IRU

PRQH\��DQG�SULFH�OHYHOV�LQ�FDSLWDOLVP��.H\QHV�����������D������E��� WKH�3RVW

.H\QHVLDQ� SRVLWLRQ� WKDW� WKH� PRQH\� VXSSO\� LV� HQGRJHQRXV�� DQG� 0LQVN\¶V

H[KDXVWLYH� OLIH�ORQJ� VWXG\� RI� WKH� DFWXDO� PHFKDQLFV� RI� ILQDQFH�� 7KRXJK

UHWURVSHFWLYHO\�0LQVN\� KDV� SRUWUD\HG� WKH�),+� DV� DQ� LQWHUSUHWDWLRQ� RI�.H\QHV

�0LQVN\� ������ ������ ������ �������� LQ� IDFW� .H\QHV� ZDV� WKH� ODVW� RI� WKHVH

LQIOXHQFHV�WR�EH�DVVLPLODWHG�

7KH� ILUVW� ZDV� .DOHFNL�� ZKRVH� ³3ULQFLSOH� RI� ,QFUHDVLQJ� 5LVN´� SURYLGHG� D

PHDQV� E\� ZKLFK� 0LQVN\� SURYLGHG� D� ILQDQFH�LQGXFHG� WXUQLQJ� SRLQW� WR� WKH

XSZDUG�PRYHPHQW�RI�D�PXOWLSOLHU�DFFHOHUDWRU�PRGHO�RI�WKH�WUDGH�F\FOH��0LQVN\

����D�������������

��� .DOHFNL�DQG�,QFUHDVLQJ�5LVN

0LQVN\¶V�PRGHO�ZDV�WKH�W\SLFDO�+DQVHQ�6DPXHOVRQ�FRQVWUXFW�

��� <W = (α + β) ⋅ <W−� − β ⋅ <W−�
ZKHUH� <� LV� RXWSXW�� α � WKH� DYHUDJH� SURSHQVLW\� WR� FRQVXPH�� DQG� β � WKH

GHVLUHG�LQFUHPHQWDO�VWRFN�WR�RXWSXW�UDWLR��RU�WKH�PDUJLQDO�SURSHQVLW\�WR�LQYHVW��

7KH� DFFHOHUDWRU� FRHIILFLHQW� β � ZDV� VLJQLILFDQWO\� JUHDWHU� WKDQ� RQH�� ZKLFK

3DJH���

(FRQRPLF�*URZWK�DQG�)LQDQFLDO�,QVWDELOLW\



JHQHUDWHG� D�PRQRWRQLF� DQG� H[WUHPHO\� UDSLG� LQFUHDVH� LQ� WKH�PDJQLWXGH� RI�<�

0LQVN\�DUJXHG�WKDW�WKLV�PHFKDQLVP�FRXOG�EH�XVHG�WR�H[SODLQ�WKH�WUDGH�F\FOH�LI

RQH� SRVLWHG� ³WKDW� WKH� YDOXH� RI� β �� WKH� DFFHOHUDWRU� FRHIILFLHQW�� GHSHQGV� RQ

PRQH\�PDUNHW� FRQGLWLRQV� DQG� WKH� EDODQFH� VKHHWV� RI� ILUPV´� �0LQVN\� �����

������ ������0LQVN\� IRXQG� WKH�PHFKDQLVP� KH� QHHGHG� LQ�.DOHFNL¶V� DUJXPHQW

WKDW� WKH� VL]H� RI� DQ� LQYHVWPHQW� D� ILUP� ZRXOG� XQGHUWDNH� ZDV� OLPLWHG� E\

LQFUHDVLQJ�ULVN�DV� WKH�SURSRUWLRQ�RI�GHEW�ILQDQFLQJ�URVH� �.DOHFNL������������

���������

.DOHFNL�FRQVLGHUHG�DQ�HQWUHSUHQHXU�ZLWK�FDSLWDO�N�WR�LQYHVW��D�JLYHQ�PHWKRG

RI�SURGXFWLRQ�� �DQ�H[SHFWHG�VWUHDP�RI� UHWXUQV�DQG�KHQFH�DQ�H[SHFWHG�LQWHUQDO

UDWH� RI� UHWXUQ� ε �� 7KHVH� FRXOG� EH� FRPELQHG� WR� \LHOG� WKH� SURVSHFWLYH� JURVV

SURILW� ��7R�ZRUN� RXW� WKH� SURVSHFWLYH� QHW� JDLQ�J�� WKH� HQWUHSUHQHXUπ = N ⋅ ε
PXVW� GHGXFW� ERWK� WKH� PDUNHW� UDWH� RI� UHWXUQ� ρ �� DQG� DQ� DOORZDQFH� IRU� WKH

ULVNLQHVV�RI�WKH�SURMHFW��σ��7KLV�UHVXOWV�LQ�WKH�IRUPXOD

��� �J = π − (ρ + σ) ⋅ N

8QGHU� WKH� FRQYHQWLRQDO� DVVXPSWLRQ� WKDW� H[SHFWHG� JDLQ� LV� D� IXQFWLRQ� RI

FDSLWDO� HPSOR\HG� DQG� KDV� D� VLQJOH� PD[LPXP� WXUQLQJ� SRLQW�� WKH� VHFRQG

GLIIHUHQWLDO�RI�J�ZLWK�UHVSHFW�WR�N�LV�QHJDWLYH��7KH�]HUR�RI�WKH�ILUVW�GLIIHUHQWLDO

WKHUHIRUH�WHOOV�XV�WKH�RSWLPDO�DPRXQW�RI�FDSLWDO�WR�LQYHVW��VR�WKDW�WKH�FRQGLWLRQ

IRU�WKH�PD[LPXP�SURVSHFWLYH�JDLQ�LV�

��� �

Gπ
GN = ρ + σ + N ⋅ 


Gρ
GN + Gσ

GN



7KH�FRQYHQWLRQDO�SURSRVLWLRQ� LV� WKDW�H[SHFWHG�SURILW� LV� DOVR�DQ� LQFUHDVLQJ

EXW� GLPLQLVKLQJ� IXQFWLRQ� RI� FDSLWDO� HPSOR\HG��ZKLOH� WKHUH� LV� QR� UHODWLRQVKLS
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EHWZHHQ�FDSLWDO�DQG�WKH�LQWHUHVW�UDWH�RU�FDSLWDO�DQG�ULVN��VR�WKDW�
Gρ
GN = Gσ

GN = �

��7KXV��VLQFH� ��SURILW�GLPLQLVKHV�DV�D�GLUHFW�FRQVHTXHQFH�RI�LQFUHDVLQJ
Gπ
GN > �

FDSLWDO�XQWLO�VXFK�WLPH�DV� ��7KH�DUJXPHQW�JRHV�WKDW�WKH�DPRXQW
Gπ
GN = ρ + σ

RI�LQYHVWPHQW� LV�FRQVWUDLQHG�HLWKHU�E\�GLVHFRQRPLHV�RI�VFDOH�DV�N� ULVHV��RU�E\

LPSHUIHFW�FRPSHWLWLRQ��RU�VLPLODU�UHDO�EDUULHUV�WR�H[SDQVLRQ��

.DOHFNL�UHMHFWV�WKLV��DUJXLQJ�DJDLQVW�WKH�IRUPHU�WKDW�³7UXH��HYHU\�PDFKLQH

KDV�DQ�RSWLPXP�VL]H��EXW�ZK\�QRW�KDYH�����RU�PRUH��PDFKLQHV�RI�WKLV�W\SH"´�

DQG�DJDLQVW� WKH� ODWWHU� WKDW� LW� LV�QRW�D� UHOHYDQW�REMHFWLRQ�ZKHQ�DQ� LQYHVWRU�FDQ

SXW� KLV� IXQGV� LQWR� D� SRUWIROLR� RI� SURMHFWV� DFURVV� D� UDQJH� RI� LQGXVWULHV�� LV
Gπ
GN

WKHUHIRUH�D�FRQVWDQW��DQG�WKHUH�LV�QR�HIIHFWLYH�UHDO��QRQ�PRQHWDU\��EDUULHU�WR�WKH

RSWLPDO� VL]H� RI� N� IRU� D� VLQJOH� LQYHVWRU� �.DOHFNL� ������ ���������� ,QVWHDG

.DOHFNL�DUJXHV�WKDW�WR�H[SDQG�N�� WKH�HQWUHSUHQHXU�PXVW�ERUURZ��DQG�WKH�PRUH

KH�ERUURZV�WKH�JUHDWHU�LV�KLV�ULVN�σ ��,I��WKH�HQWUHSUHQHXU�LV�QRW�FDXWLRXV��WKHQ

³LW�LV�WKH�FUHGLWRU�ZKR�LPSRVHV�RQ�KLV�FDOFXODWLRQ�WKH�EXUGHQ�RI�LQFUHDVLQJ�ULVN�

FKDUJLQJ� WKH� VXFFHVVLYH� SRUWLRQV� RI� FUHGLWV� DERYH� D� FHUWDLQ� DPRXQW� ZLWK� D

ULVLQJ�UDWH�RI�LQWHUHVW´��������������7KXV�HLWKHU� �RU�� ��VR�WKDW
Gσ
GN > � Gρ

GN > �

LW�QRW�GHFOLQLQJ�SURILWDELOLW\�EXW� LQFUHDVLQJ�ULVN�ZKLFK�UHVWUDLQV�WKH�VL]H�RI�DQ

LQGLYLGXDO�FDSLWDOLVW¶V�LQYHVWPHQW�

0LQVN\�HPSOR\HG�WKLV�PHFKDQLVP��DW�WKH�PDFUR�OHYHO��WR�H[SODLQ�D�GHFOLQH

LQ� β ²DQG� KHQFH� D� FKDQJH� LQ� WKH� FKDUDFWHU� RI� WKH� PRGHO� IURP� PRQRWRQLF

H[SORVLYH� WR� F\FOLFDO�� $V� DQ� H[SDQVLRQ� RFFXUV� LQ� D�PRGHO�ZLWK� DQ� LQILQLWHO\

HODVWLF�PRQH\�VXSSO\��ILUPV�DGG�EDQN�GHEW�WR�WKHLU�SRUWIROLRV��DQG�WKH�GHEW� WR

HTXLW\� UDWLR� ULVHV�� 7KLV� OHDGV� WR� ULVLQJ� ERUURZHUV¶� ULVN�� ZKLFK� DWWHQXDWHV� WKH
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GHVLUH�RI�ILUPV�WR�LQYHVW��WKXV�UHGXFLQJ�WKH�YDOXH�RI�β �³ZKLFK�LQ�WXUQ�ORZHUV

WKH�UDWH�RI�LQFUHDVH�RI�LQFRPH��7KLV�FRQWLQXHV�XQWLO�WKH�DFFHOHUDWRU�FRHIILFLHQW

IDOOV� VXIILFLHQWO\� WR� UHSODFH� WKH� H[SORVLYH� E\� D� F\FOLFDO� WLPH� VHULHV�� LQ�ZKLFK

WKHUH�HYHQWXDOO\�RFFXUV�D�IDOO�LQ�LQFRPH�´��0LQVN\�����D������������

$W�WKLV�VWDJH��0LQVN\¶V�DSSURDFK�WR�PRGHOOLQJ�WKH�WUDGH�F\FOH�ZDV�DOUHDG\

GLVWLQJXLVKHG�E\� LWV� LQWHJUDWLRQ�RI� ILQDQFLDO� DQG� UHDO� IRUFHV�� EXW� LW�ZDV� VWLOO� D

ORQJ�ZD\�UHPRYHG�IURP�WKH�)LQDQFLDO�,QVWDELOLW\�+\SRWKHVLV��7ZR�LOOXVWUDWLRQV

RI�WKLV�DUH�KLV�DQDO\VLV�RI�WKH�F\FOLFDO�FKDUDFWHULVWLFV�RI�FRUSRUDWH�GHEW��DQG�WKH

PDQQHU�LQ�ZKLFK�0LQVN\�DQDO\VHG�WKH�LPSDFW�RI�EDQNUXSWF\�LQ�WKLV�PRGHO�

0LQVN\� SUHVXPHG� WKDW�� RQFH� WKH� XSZDUG� WXUQLQJ� SRLQW� KDG� EHHQ

HQFRXQWHUHG�� FRUSRUDWH� GHEW� ZRXOG� WKHQ� VWDUW� WR� IDOO� DW� WKH� VDPH� WLPH� WKDW

LQFRPH�ZDV�IDOOLQJ��DV�³WKH�H[FHVV�RI�H[�DQWH�VDYLQJ�RYHU�LQGXFHG�LQYHVWPHQW

ZLOO� EH� XWLOLVHG� WR� UHGXFH� EDQN� GHEW´� �0LQVN\� ����D�� ������ ������ 7KH

FXPXODWLYH�HIIHFWV�RI�EDQNUXSWF\�ZHUH�DOVR�LJQRUHG�LQ�WKH�VWDWHPHQW�WKDW�³WKH

IDLOXUH�RI�VRPH�ILUPV�ZKLFK�KDYH�UHOLHG�KHDYLO\�XSRQ�GHEW�ILQDQFLQJ�ZLOO�UHVXOW

LQ�WKH�VXEVWLWXWLRQ�RI�HTXLW\�IRU�GHEW�LQ�EDODQFH�VKHHWV�´�7KH�DFWLRQ�RI�GHEW�RQ

LQYHVWPHQW�DQG�SURILWV�ZDV�WKXV�VHHQ�DV�HQWLUHO\�V\PPHWULFDO�

7KH�HQGRJHQRXV�OLPLWV� WR�DQ�H[SORVLYH�DFFHOHUDWRU�SURFHVV�� LQ

WKH� DEVHQFH� RI� UHVWULFWLRQV� RQ� WKH� PRQH\� VXSSO\�� DUH� WKH

GHWHULRUDWLRQ� RI� ILUPV¶� EDODQFH� VKHHWV� GXH� WR� GHEW�ILQDQFLQJ� RI

LQYHVWPHQW�RQ� WKH�XSVZLQJ��DQG�WKH�UHYHUVH�FLUFXPVWDQFHV�GXULQJ

WKH� OLTXLGDWLRQ�SURFHVV�RQ� WKH�GRZQVZLQJ�� �0LQVN\�����D�������

��������
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&OHDUO\�� 0LQVN\� ZDV� QRW� WKHQ� FRJQLVDQW� RI� WKH� SURSRVLWLRQ� WKDW� DQ

RYHUDFFXPXODWLRQ�RI�GHEW�FRXOG�RFFXU�DQG�OHDG�WR�WKH�GHFLGHGO\�DV\PPHWULFDO

H[SHULHQFH� RI� D� GHEW�GHIODWLRQ�� 7KXV� ZKLOH� WKLV� HDUO\� PRGHO� ZDV� FDSDEOH� RI

GHPRQVWUDWLQJ�D�WUDGH�F\FOH�LQ�ZKLFK�ILQDQFH�SOD\HG�DQ�LQWHJUDO�SDUW��LW�ZDV�QRW

D�PRGHO�RI�WKH�)LQDQFLDO�,QVWDELOLW\�+\SRWKHVLV��+RZHYHU��DV�:UD\������������

SRLQWV�RXW�� WKDW�VDPH�\HDU�0LQVN\�SXEOLVKHG�D�SDSHU������E����������������

ZKLFK�EHJDQ�WKH�GHYHORSPHQW�RI�KLV�WKHRU\�RI�HQGRJHQRXV�PRQH\��ZLWK�LWV�ULFK

DSSUHFLDWLRQ�RI� WKH� VWUXFWXUH�RI� WKH�EDQNLQJ�V\VWHP��+HUH�0LQVN\� ILUVW� UDLVHV

WKH� SRVVLELOLW\� WKDW� LQVROYHQF\� IRU� HYHQ� D� VLQJOH� ODUJH� FRUSRUDWLRQ� FDQ� VHW� LQ

WUDLQ� D� ³FKDLQ� UHDFWLRQ´� ZKLFK� DIIHFWV� ³WKH� VROYHQF\� RU� OLTXLGLW\� RI� PDQ\

RUJDQLVDWLRQV´� �0LQVN\� ����D�� ������ ������ DQG� DUJXHV� WKDW� WKH� HYROXWLRQDU\

FKDQJHV�LQ�EDQNLQJ�FDQ�LQFUHDVH�³WKH�YXOQHUDELOLW\�RI�PRQH\�PDUNHW�DVVHWV�WR�D

IDOO�LQ�YDOXH´������D��������������7KH�IRUPHU�LVVXH�SUHVDJHG�WKH�LVVXH�RI�GHEW

GHIODWLRQ��RQ�ZKLFK�)LVKHU�KDG�PDGH�WKH�VHPLQDO�FRQWULEXWLRQ�WR�GDWH��WKH�ODWWHU

ZDV�VRPHWKLQJ�ZKLFK�ZRXOG�VWULNH�D�FKRUG�ZLWK�0LQVN\�ZKHQ�KH�ODWHU�WXUQHG

KLV�DWWHQWLRQ�WR�WKH�GLVSXWHG�LQWHOOHFWXDO�OHJDF\�RI�-RKQ�0D\QDUG�.H\QHV�

��� )LVKHU�DQG�'HEW�'HIODWLRQ

,Q� ������ )LVKHU� SXEOLVKHG� 7KH� 7KHRU\� RI� ,QWHUHVW�� ZKLFK� VHW� RXW� WKH

QHRFODVVLFDO�DUJXPHQW�WKDW�WKH�LQWHUHVW�UDWH�³H[SUHVVHV�D�SULFH�LQ�WKH�H[FKDQJH

EHWZHHQ� SUHVHQW� DQG� IXWXUH� JRRGV´� �)LVKHU� ������ ����� 7KLV� HQFRPSDVVHV� WKH

VXEMHFWLYH�SUHIHUHQFHV�RI�HDFK�LQGLYLGXDO�IRU�SUHVHQW�JRRGV�RYHU�IXWXUH�JRRGV

RQ� WKH�RQH�KDQG�� � WKH�REMHFWLYH�SRVVLELOLWLHV� IRU�SURILWDEOH� LQYHVWPHQW�RQ� WKH

RWKHU��DQG�WKHLU�UHFRQFLOLDWLRQ�YLD�D�PDUNHW�PHFKDQLVP�IRU�ORDQDEOH�IXQGV��7KLV

DUJXPHQW� LV� DQ� H[WHQVLRQ� RI� WKH� FRQYHQWLRQDO� QHRFODVVLFDO� WUHDWPHQW� RI� WKH
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HTXLOLEULXP�SULFH�DQG�TXDQWLW\�RI�D�FRPPRGLW\��ZLWK�WLPH�SUHIHUHQFH�HTXDWLQJ

WR�VXEMHFWLYH�PDUJLQDO�XWLOLW\��DQG�LQYHVWPHQW�RSSRUWXQLW\�HTXDWLQJ�WR�PDUJLQDO

FRVW�

)URP�WKH�VXEMHFWLYH�SHUVSHFWLYH��WKH�OHQGHU�RI�PRQH\�LV�RQH�ZKR�KDV�D�ORZ

WLPH�SUHIHUHQFH�IRU�SUHVHQW�RYHU�IXWXUH�JRRGV��DQG�WKH�DFW�RI�ERUURZLQJ�LV�WKXV

D�PHDQV�E\�ZKLFK�WKRVH�ZLWK�D�KLJK�SUHIHUHQFH�IRU�SUHVHQW�JRRGV�DFTXLUH�WKH

IXQGV� WKH\� QHHG� QRZ�� DW� WKH� H[SHQVH� RI� ODWHU� LQFRPH�� 7KHVH� SUHIHUHQFHV

WKHPVHOYHV�GHSHQG�LQ�SDUW�XSRQ�WKH�LQFRPH�IORZ�WKDW�DQ�LQGLYLGXDO�DQWLFLSDWHV�

VR�WKDW�D�ZHDOWK\�LQGLYLGXDO��RU�VRPHRQH�ZKR�H[SHFWV�LQFRPH�WR�GHFOLQH�LQ�WKH

IXWXUH��LV�OLNHO\�WR�EH�D�OHQGHU��ZKHUHDV�D�SRRU�LQGLYLGXDO��RU�RQH�ZKR�H[SHFWV

LQFRPH�WR�ULVH�LQ�WKH�IXWXUH��LV�OLNHO\�WR�EH�D�ERUURZHU��)LVKHU��������������

)URP� WKH� REMHFWLYH� SHUVSHFWLYH�� WKH� UDWH� RI� LQWHUHVW� UHIOHFWV� WKH�PDUJLQDO

SURGXFWLYLW\� RI� LQYHVWPHQW� RU� ³PDUJLQDO� UHWXUQ� RYHU� FRVW´� ������� ������ 7KH

PDUNHW� PHFKDQLVP� EULQJV� WKHVH� WZR� IRUFHV� LQWR� KDUPRQ\�� VR� WKDW�� )LVKHU

PXVHV�� LI�³WKH� UDWH�RI� UHWXUQ�RYHU�FRVW� LV� IL[HG� LPPXWDEO\�DW����SHU�FHQW�� WKH

UDWHV�RI� LPSDWLHQFH�PXVW�FRQIRUP�WKHUHWR�DQG�WKH�UDWH�RI� LQWHUHVW�FDQ�RQO\�EH

���SHU�FHQW´� ������������ ��7KLV�FRLQFLGHQFH�RI� WLPH�SUHIHUHQFH�DQG�PDUJLQDO

UDWH�RI�UHWXUQ�GHSHQGV�XSRQ�D�PDUNHW�PHFKDQLVP�ZKLFK�LV�DVVXPHG�WR�DFKLHYH

WZR�RXWFRPHV��³�$��7KH�PDUNHW�PXVW�EH�FOHDUHG²DQG�FOHDUHG�ZLWK�UHVSHFW�WR

HYHU\�LQWHUYDO�RI�WLPH���%��7KH�GHEWV�PXVW�EH�SDLG´�������������

7KHUH�LV�QR�OLWWOH�LURQ\�LQ�WKH�IDFW�WKDW�WKLV�DUJXPHQW�ZDV�SXEOLVKHG�LQ�WKH

ILUVW� IXOO� \HDU� RI� WKH�*UHDW� 'HSUHVVLRQ�� 7R� KLV� FUHGLW�� )LVKHU¶V� UHVSRQVH� ZDV

ZRUWK\� RI� .H\QHV¶V� DSRFU\SKDO� VWDWHPHQW� WKDW� ³ZKHQ� WKH� IDFWV� SURYH� PH

ZURQJ��,�FKDQJH�P\�PLQG´��,QVSLUHG�E\�WKH�SUHVVLQJ�FLUFXPVWDQFH�RI�WKH�WLPH�
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)LVKHU�DEDQGRQHG� WKH�VWDWLF� UHDVRQLQJ�RI�KLV�SUHYLRXV� WUHDWLVH� WR�FRQVLGHU� WKH

G\QDPLF�IRUFHV�ZKLFK�FRXOG�KDYH�FDXVHG�WKH�*UHDW�'HSUHVVLRQ��FRXQWHQDQFLQJ

WKH�FDVH�KH�SUHYLRXVO\�GLVPLVVHG��WKDW�GHEWV�FDQ�IDLO�WR�EH�UHSDLG�

+H� YHQWXUHG� WKH� RSLQLRQ� WKDW� WKH� ³WZR� GRPLQDQW� IDFWRUV´� ZKLFK� FDXVH

GHSUHVVLRQV�DUH�³RYHU�LQGHEWHGQHVV�WR�VWDUW�ZLWK�DQG�GHIODWLRQ�IROORZLQJ�VRRQ

DIWHU´�� 7KRXJK� RWKHU� IDFWRUV� DUH� LPSRUWDQW�� WKH� FRPELQDWLRQ� RI� WKHVH� IDFWRUV

ZLWK� GHEW²WKH� HQWU\� LQWR� D� FRQWUDFWXDO� REOLJDWLRQ� WR� UHSD\� SULQFLSDO� ZLWK

LQWHUHVW²DQG�SULFH�OHYHO�GLVWXUEDQFHV�LV�FUXFLDO�

7KXV� RYHU�LQYHVWPHQW� DQG� RYHU�VSHFXODWLRQ� DUH� RIWHQ

LPSRUWDQW��EXW� WKH\�ZRXOG�KDYH� IDU� OHVV� VHULRXV� UHVXOWV�ZHUH� WKH\

QRW� FRQGXFWHG�ZLWK� ERUURZHG�PRQH\�� 7KDW� LV�� RYHU�LQGHEWHGQHVV

PD\� OHQG� LPSRUWDQFH� WR� RYHU�LQYHVWPHQW� RU� WR� RYHU�VSHFXODWLRQ�

7KH� VDPH� LV� WUXH� DV� WR� RYHU�FRQILGHQFH�� ,� IDQF\� WKDW

RYHU�FRQILGHQFH�VHOGRP�GRHV�DQ\�JUHDW�KDUP�H[FHSW�ZKHQ��DV��DQG

LI��LW�EHJXLOHV�LWV�YLFWLPV�LQWR�GHEW���)LVKHU�����������

7KLV� LQVLJKW�RI�)LVKHU¶V�FDQ�EH�UHODWHG� WR�.DOHFNL¶V�FRQFHSW�RI� LQFUHDVLQJ

ULVN�� .DOHFNL¶V� DQDO\VLV� FRQVLGHUHG� WKH� OHYHO� RI� FDSLWDO� ZKLFK� JHQHUDWHG� WKH

RSWLPXP�JDLQ�J�IURP�LQYHVWHG�FDSLWDO�N�DJDLQVW�D�EDFNJURXQG�RI�ULVLQJ�ULVN�σ

�VHH�HTXDWLRQ�����KHUH�)LVKHU�DUJXHV�WKDW�RYHUFRQILGHQFH�PD\�OHDG�LQYHVWRUV�WR

RYHUHVWLPDWH� WKH� SURVSHFWLYH� JDLQ� IURP� LQYHVWPHQW�� RU� WR� XQGHUHVWLPDWH� WKH

ULVNV��DQG�WKXV�FRPPLW�WKHPVHOYHV�WR�DQ�XQVXVWDLQDEOH�OHYHO�RI�GHEW��VR�WKDW�LQ

HLWKHU�FDVH�WKH�LQYHVWRU�FRPPLWV�IXQGV�ZHOO�EH\RQG�WKH�OHYHO�ZKLFK�UHWXUQV�DQ

RSWLPXP� JDLQ�� 6XFK� RYHUFRQILGHQFH� LV� DQ� LQHYLWDELOLW\� LQ� WKH� UHDO� ZRUOG

EHFDXVH�� ZKLOH� WKH� VWDWLF� PRGHO� RI� ����� LV� DOZD\V� LQ� HTXLOLEULXP�� DQ\� UHDO
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ZRUOG�HTXLOLEULXP�ZRXOG�EH�VKRUW�OLYHG�VLQFH�³1HZ�GLVWXUEDQFHV�DUH��KXPDQO\

VSHDNLQJ�� VXUH� WR�RFFXU�� VR� WKDW�� LQ�DFWXDO� IDFW�� DQ\�YDULDEOH� LV�DOPRVW�DOZD\V

DERYH�RU�EHORZ�WKH�LGHDO�HTXLOLEULXP´��������������:KHQ�WKDW�RYHUFRQILGHQFH

OHDGV�WR�RYHU�LQGHEWHGQHVV��WKH�IROORZLQJ�FKDLQ�RI�HYHQWV�ZLOO�IORZ�IURP�LW�

���� 'HEW� OLTXLGDWLRQ� OHDGV� WR� GLVWUHVV� VHOOLQJ� DQG� WR� ���

&RQWUDFWLRQ�RI�GHSRVLW�FXUUHQF\��DV�EDQN�ORDQV�DUH�SDLG�RII��DQG�WR

D� VORZLQJ� GRZQ� RI� YHORFLW\� RI� FLUFXODWLRQ�� 7KLV� FRQWUDFWLRQ� RI

GHSRVLWV� DQG� RI� WKHLU� YHORFLW\�� SUHFLSLWDWHG� E\� GLVWUHVV� VHOOLQJ�

FDXVHV�����$�IDOO�LQ�WKH�OHYHO�RI�SULFHV��LQ�RWKHU�ZRUGV��D�VZHOOLQJ

RI�WKH�GROODU��$VVXPLQJ��DV�DERYH�VWDWHG��WKDW�WKLV�IDOO�RI�SULFHV�LV

QRW� LQWHUIHUHG�ZLWK�E\�UHIODWLRQ�RU�RWKHUZLVH�� WKHUH�PXVW�EH� ����$

VWLOO� JUHDWHU� IDOO� LQ� WKH� QHW� ZRUWKV� RI� EXVLQHVV�� SUHFLSLWDWLQJ

EDQNUXSWFLHV�DQG�����$�OLNH�IDOO�LQ�SURILWV��ZKLFK�LQ�D�³FDSLWDOLVWLF�´

WKDW� LV�� D� SULYDWH�SURILW� VRFLHW\�� OHDGV� WKH� FRQFHUQV� ZKLFK� DUH

UXQQLQJ�DW�D�ORVV�WR�PDNH�����$�UHGXFWLRQ�LQ�RXWSXW��LQ�WUDGH�DQG�LQ

HPSOR\PHQW� RI� ODERU�� 7KHVH� ORVVHV�� EDQNUXSWFLHV�� DQG

XQHPSOR\PHQW�� OHDG� WR� ���� 3HVVLPLVP� DQG� ORVV� RI� FRQILGHQFH�

ZKLFK�LQ�WXUQ�OHDG�WR�����+RDUGLQJ�DQG�VORZLQJ�GRZQ�VWLOO�PRUH�WKH

YHORFLW\� RI� FLUFXODWLRQ�� 7KH� DERYH� HLJKW� FKDQJHV� FDXVH� ���

&RPSOLFDWHG� GLVWXUEDQFHV� LQ� WKH� UDWHV� RI� LQWHUHVW�� LQ� SDUWLFXODU�� D

IDOO� LQ� WKH� QRPLQDO�� RU� PRQH\�� UDWHV� DQG� D� ULVH� LQ� WKH� UHDO�� RU

FRPPRGLW\��UDWHV�RI�LQWHUHVW�´������������

8QGHUO\LQJ� WKLV� OLWDQ\� RI� D� GHEW� GHIODWLRQ� ZDV� WKH� SHUFHSWLRQ� WKDW� WKH

GHIODWLRQ� ZDV� HQGRJHQRXVO\� JHQHUDWHG�� 7KLV� SHUVSHFWLYH� RQ� HFRQRPLF

3DJH���

(FRQRPLF�*URZWK�DQG�)LQDQFLDO�,QVWDELOLW\



GLVHTXLOLEULXP�GLIIHUHG�VXEVWDQWLDOO\�IURP�WKH�H[RJHQRXV�VKRFN�SHUVSHFWLYH�RI

)ULVFK¶V� SDSHU� RI� WKH� VDPH� \HDU�� ZKLFK� FDPH� WR� GRPLQDWH� WKH� SUDFWLFH� RI

HFRQRPLF�G\QDPLFV���:KHUHDV�)ULVFK�IRFXVHG�RQ�H[WHUQDO�VKRFNV�DV�WKH�FDXVH

RI� F\FOHV�� )LVKHU� DUJXHG� WKDW� WKH� LPSRUWDQW� FDXVH� RI� F\FOHV� ZDV� ³QRW� IRUFHG

IURP� RXWVLGH�� EXW� VHOI�JHQHUDWLQJ´� ������� ������ ZKHUHDV� WR� )ULVFK� WKH

XQGHUO\LQJ� HFRQRPLF� PHFKDQLVP� ZDV� VWDEOH�� WR� )LVKHU� LW� FRXOG� KDYH� DQ

HTXLOLEULXP�ZKLFK��³WKRXJK�VWDEOH��LV�VR�GHOLFDWHO\�SRLVHG�WKDW��DIWHU�GHSDUWXUH

IURP�LW�EH\RQG�FHUWDLQ�OLPLWV�� LQVWDELOLW\�HQVXHV´��������������:KLOH�DQ\�RI�D

PXOWLWXGH� RI� IDFWRUV� FDQ�� DFFRUGLQJ� WR� )LVKHU�� SXVK� WKH� V\VWHP� DZD\� IURP

HTXLOLEULXP��WKH�FUXFLDO�LQJUHGLHQW�QHHGHG�WR�WXUQ�WKLV�OLPLWHG�LQVWDELOLW\�LQWR�D

FDWDVWURSKLF�FROODSVH�LQWR�'HSUHVVLRQ�LV�DQ�H[FHVVLYH�OHYHO�RI�GHEW��ZKHUH�³WKH

EUHDNLQJ�RI�PDQ\�GHEWRUV�FRQVWLWXWHV�D�µFUDVK¶��DIWHU�ZKLFK�WKHUH�LV�QR�FRPLQJ

EDFN�WR�WKH�RULJLQDO�HTXLOLEULXP´�������������

%HIRUH�WKLV�SDSHU��)LVKHU�KDG�EHHQ�D�PDMRU�FRQWULEXWRU�WR�QHRFODVVLFDO�VWDWLF

HTXLOLEULXP� UHDVRQLQJ�� %\� DUJXLQJ� WKDW� WKH� HFRQRP\� LV� DOZD\V� LQ� D

QRQ�HTXLOLEULXP�VWDWH��DQG�WKDW�WKH�HTXLOLEULXP�LWVHOI�PD\�EH�XQVWDEOH��VR�WKDW

GLYHUJHQFHV�IURP�HTXLOLEULXP�DUH�QRW�VHOI�FRUUHFWLQJ��)LVKHU�SURYLGHG�D�PDMRU

FKDOOHQJH� WR� WKH� RUWKRGR[\� KH� KDG� KHOSHG� GHYHORS�� 7KLV� FKDOOHQJH� UHPDLQHG

ODUJHO\� XQPHW� DQG� LJQRUHG� E\� RUWKRGR[� DQG� FULWLF� DOLNH� XQWLO� ������ ZKHQ

0LQVN\� DWWHPSWHG� WR� H[SODLQ� WKH� ���� IDOO� LQ� WKH� 'RZ� -RQHV� ,QGH[� ZKLFK

RFFXUUHG� LQ� WKH� KXQGUHG� GD\V� IURP� PLG�0DUFK� WLOO� PLG�-XQH� ������ 7KRXJK

0LQVN\¶V�SDSHU�FOHDUO\�EHDUV�WKH�VWDPS�RI�)LVKHU¶V�DQDO\VLV��LW�LV�VXEVWDQWLDOO\

HQULFKHG�E\�0LQVN\¶V�DSSUHFLDWLRQ�RI� WKH�PDFURHFRQRPLF�EDODQFHV�ZKLFK�DUH

QHHGHG�WR�VXVWDLQ�D�SURFHVV�RI�GHEW�DFFXPXODWLRQ�GXULQJ�D�ERRP�
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0LQVN\�FRPPHQFHV�ZLWK�WKH�EDVLF�.H\QHVLDQ�H[�SRVW�LGHQWLW\�IRU�D�FORVHG

HFRQRP\�WKDW

��� (6 − ,) + (7 −*) ≡ �

�ZKHUH�6�LV�VDYLQJV��,�LQYHVWPHQW��7�WD[DWLRQ�DQG�*�JRYHUQPHQW�VSHQGLQJ�

DQG�REVHUYHV�WKDW�³,I�LQFRPH�LV�WR�JURZ��WKH�ILQDQFLDO�PDUNHWV�����PXVW�JHQHUDWH

DQ�DJJUHJDWH�GHPDQG� WKDW�� DVLGH�IURP�EULHI� LQWHUYDOV�� LV�HYHU� ULVLQJ´� �0LQVN\

������ ������ ���� 7KXV� IRU� JURZWK� WR� RFFXU� LQ� WKH� FRQWH[W� RI� D� ]HUR� VXP� IRU

H[�SRVW�H[SHQGLWXUH�DQG�D�JHQHUDOO\�VWDEOH�RU�LQFUHDVLQJ�SULFH�OHYHO��GHEW�PXVW

EH�LVVXHG��VLQFH

LW� LV� QHFHVVDU\� WKDW� FXUUHQW� VSHQGLQJ� SODQV�� VXPPHG� RYHU� DOO

VHFWRUV�� EH� JUHDWHU� WKDQ� FXUUHQW� UHFHLYHG� LQFRPH� DQG� WKDW� VRPH

PDUNHW� WHFKQLTXH�H[LVW�E\�ZKLFK�DJJUHJDWH�VSHQGLQJ� LQ�H[FHVV�RI

DJJUHJDWH�DQWLFLSDWHG�LQFRPH�FDQ�EH�ILQDQFHG��,W�IROORZV�WKDW�RYHU

D�SHULRG�GXULQJ�ZKLFK�HFRQRPLF�JURZWK�WDNHV�SODFH��DW�OHDVW�VRPH

VHFWRUV�ILQDQFH�D�SDUW�RI�WKHLU�VSHQGLQJ�E\�HPLWWLQJ�GHEW�RU�VHOOLQJ

DVVHWV�����������������

6LPLODUO\��DV�LQFUHDVLQJ�RXWSXW�UHTXLUHV�DQ�LQFUHDVH�LQ�GHEW��WKH�LQFUHDVH�LQ

GHEW�UHTXLUHV�³WKH�FUHDWLRQ�RI�QHZ�PRQH\´������������������$�WLJKW�OLQN�LV�WKXV

ZHOGHG� EHWZHHQ� WKH� SKHQRPHQD� RI� HFRQRPLF� JURZWK�� GHEW�� DQG� HQGRJHQRXV

PRQH\�

6LQFH�JURZWK�DW� WKH�PDFURHFRQRPLF� OHYHO� UHTXLUHV�DQ� LQFUHDVH� LQ�GHEW��DW

WKH�PLFURHFRQRPLF� OHYHO� VRPH�HQWLWLHV�ZLOO� H[SHULHQFH�D� ULVH� LQ� WKHLU� GHEW� WR

LQFRPH� UDWLR��:LWKRXW� DW� WKLV� VWDJH�KDYLQJ�DQ� H[SODQDWLRQ� IRU�KRZ�D� UDWLRQDO

HQWLW\�PLJKW� JHW� LWVHOI� LQ� WKLV� VLWXDWLRQ��0LQVN\� REVHUYHV� WKDW� DV� WKH� GHEW� WR
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LQFRPH�UDWLR�ULVHV��D�VWDJH�FDQ�EH�UHDFKHG�DW�ZKLFK�D�VPDOO�GHFOLQH�LQ�LQFRPH

FDQ� ³PDNH� LW� GLIILFXOW�� LI� QRW� LPSRVVLEOH�� IRU� WKH� XQLW� WR� PHHW� WKH� SD\PHQW

FRPPLWPHQWV�VWDWHG�RQ�LWV�GHEW´������������������,Q�FRQWUDVW�WR�WKH������SDSHU�

WKHUH�LV�QRZ�DQ�H[SOLFLW�DSSUHFLDWLRQ�RI�WKH�DV\PPHWULFDO�LPSDFW�RI�GHEW�

+RZHYHU�� IRU� DQ\� XQLW�� FDSLWDO� ORVVHV� DQG� JDLQV� DUH� QRW

V\PPHWULFDO��WKHUH�LV�D�FHLOLQJ�WR�WKH�FDSLWDO�ORVVHV�D�XQLW�FDQ�WDNH

DQG� VWLOO� IXOILO� LWV� FRPPLWPHQWV�� $Q\� ORVV� EH\RQG� WKLV� OLPLW� LV

SDVVHG�RQ� WR� LWV�FUHGLWRUV�E\�ZD\�RI�GHIDXOW�RU� UHILQDQFLQJ�RI� WKH

FRQWUDFWV�� 6XFK� LQGXFHG� FDSLWDO� ORVVHV� UHVXOW� LQ� D� IXUWKHU

FRQWUDFWLRQ�RI�FRQVXPSWLRQ�DQG�LQYHVWPHQW�EH\RQG�WKDW�GXH�WR�WKH

LQLWLDWLQJ� GHFOLQH� LQ� LQFRPH�� 7KLV� FDQ� UHVXOW� LQ� D� UHFXUVLYH

GHEW�GHIODWLRQ�SURFHVV�������������������

$W� WKLV� SRLQW� LQ� WKH� GHYHORSPHQW� RI� KLV� K\SRWKHVLV�� D� GHEW�LQGXFHG

GHIODWLRQ�LV�D�SRVVLELOLW\��EXW�QRW�\HW�D�F\FOLFDO�LQHYLWDELOLW\��7KLV�DUJXPHQW�LV

GHYHORSHG�LQ�0LQVN\���������ZKHUH�KH�DUJXHV�WKDW�WKH�ILQDQFLDO�VWUXFWXUH�RI�WKH

HFRQRP\²GHILQHG� DV� ³WKH� DVVHWV� RZQHG� DQG� OLDELOLWLHV� HPLWWHG� E\� XOWLPDWH

XQLWV�� ILQDQFLDO� LQWHUPHGLDULHV� DQG� JRYHUQPHQWV´� �0LQVN\� �����

����²HYROYHV�LQ�UHVSRQVH�WR�SURILW�RSSRUWXQLWLHV�LQ�D�PDQQHU�ZKLFK�OHDGV�WR

LQFUHDVLQJ�IUDJLOLW\��)RU�WKLV�FDVH�WR�EH�PDGH��0LQVN\�QHHGHG� WR�H[SODLQ�KRZ

WKH� H[SHFWDWLRQV� RI� SURILW�PRWLYDWHG� HQWLWLHV� ZRXOG� LQHYLWDEO\� LQGXFH

EHKDYLRXU� ZKLFK� SXVKHG� WKH� RYHUDOO� HFRQRP\� IURP� D� SRVLWLRQ� RI� ILQDQFLDO

VHFXULW\�DQG� WUDQTXLOOLW\� LQWR�RQH�RI�FULVLV��+H�IRXQG� WKH�HOHPHQWV�RI�VXFK�DQ

H[SODQDWLRQ�LQ�.H\QHV��EXW�RQO\�DIWHU�KH�KDG�GLVFDUGHG�WKH�FRQYHQWLRQDO�,6�/0

LQWHUSUHWDWLRQ�RI�WKH�*HQHUDO�7KHRU\�
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��� .H\QHV��+DPOHW�ZLWK�WKH�3ULQFH

7KH� FRQYHQWLRQDO� LQWHUSUHWDWLRQ� RI� .H\QHV� HPDQDWHG� IURP� -RKQ� +LFNV¶V

����� UHYLHZ� RI� WKH�*HQHUDO� 7KHRU\�� ³0U� .H\QHV� DQG� WKH� &ODVVLFV´�� ,Q� WKLV

SDSHU��+LFNV�DUJXHG�WKDW�WKH�.H\QHV¶V�³VSHFLDO´�DQDO\VLV�FRXOG�EH�HQFDSVXODWHG

E\�WKH�WKUHH�HTXDWLRQV

���
0 = /(L)
,[ = &(L)
,[ = 6(,)

�ZKHUH�0�LV�WKH�H[RJHQRXV�PRQH\�VXSSO\��,�LQFRPH��L�WKH�UDWH�RI�LQWHUHVW��/

LV� WKH� GHPDQG� IRU� OLTXLGLW\� IXQFWLRQ��&� WKH� LQYHVWPHQW� IXQFWLRQ�� DQG� 6� WKH

VDYLQJV� IXQFWLRQ��� ,W� LV� FOHDUO\� WKLV� UHQGLWLRQ� RI� .H\QHV� WKDW� 0LQVN\� KDV� LQ

PLQG� LQ� KLV� VHFRQG� DWWHPSW� WR� JHQHUDWH� D� PRGHO� RI� F\FOLFDO� JURZWK� ZLWK

ILQDQFH��ZKHQ�KH�VD\V�WKDW

,I� ZH� PDNH� WKH� .H\QHVLDQ� DVVXPSWLRQ� WKDW� FRQVXPSWLRQ

GHPDQG� LV� LQGHSHQGHQW� RI� LQWHUHVW� UDWHV�� EXW� DVVXPH� WKDW

LQYHVWPHQW� GHPDQG�� DQG� KHQFH� WKH� β � FRHIILFLHQW�� GHSHQGV� RQ

LQWHUHVW� UDWHV�� WKHQ�D� ULVLQJ�VHW�RI� LQWHUHVW� UDWHV�ZLOO� ORZHU� WKH�β

FRHIILFLHQW���0LQVN\������������������

1R�PHQWLRQ�LV�PDGH�RI�H[SHFWDWLRQV�LQ�WKLV�LQWHUSUHWDWLRQ�RI�.H\QHV��DQG�DV

0LQVN\�ZDV�ODWHU�WR�UHPDUN�WKDW�³.H\QHV�ZLWKRXW�XQFHUWDLQW\�LV�VRPHWKLQJ�OLNH

+DPOHW� ZLWKRXW� WKH� 3ULQFH´� ������� ����� LW� DSSHDUV� WKDW� DW� WKLV� VWDJH� LQ� KLV

LQWHOOHFWXDO�GHYHORSPHQW�KH�KDG�QRW�\HW�DFTXDLQWHG�KLPVHOI�ZLWK�WKH�RULJLQDO��

.H\QHV� TXD�.H\QHV� LV� ILUVW� FLWHG� E\�0LQVN\� LQ� KLV� FRPPHQW�XSRQ�)ULHGPDQ

DQG� 6FKZDUW]¶V� DUJXPHQW� WKDW� EXVLQHVV� F\FOHV� DUH� FDXVHG� E\� H[RJHQRXV
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FKDQJHV� LQ� WKH� UDWH� RI� FKDQJH� RI� WKH� PRQH\� VXSSO\� �0LQVN\� ������ ����

+RZHYHU� WKH� UHIHUHQFH� LWVHOI� LV� D� FRVPHWLF�RQH�� SRUWUD\LQJ�.H\QHV� DV�PHUHO\

TXDOLI\LQJ� RUWKRGR[� HFRQRPLFV�� UDWKHU� WKDQ� FKDOOHQJLQJ� LW�� $W� WKLV� VWDJH�

)LVKHU¶V�GHEW�GHIODWLRQ�K\SRWKHVLV� UHPDLQV� WKH�GRPLQDQW� FULWLFDO� LQIOXHQFH�RQ

0LQVN\¶V� WKLQNLQJ��+LV� SHUFHSWLRQ� RI�.H\QHV�ZDV� VWLOO� FOHDUO\� D� VHFRQGKDQG

RQH�ZKHQ�LQ�ODWH������HDUO\������KH�DUJXHG�WKDW�³WKH�VXFFHVVIXO�DSSOLFDWLRQ�RI

.H\QHVLDQ� SROLF\� PD\� UHVXOW� LQ� DQ� HFRQRP\� WKDW� LV� LQKHUHQWO\� XQVWDEOH´

�0LQVN\������������

7KH�UHDOLVDWLRQ�WKDW�RUWKRGR[\�ZDV�EDVHG��QRW�RQ�DQ�DFFXUDWH�UHQGLWLRQ�RI

.H\QHV�� EXW� RQ� D� SDUWLFXODUO\� TXHVWLRQDEOH� LQWHUSUHWDWLRQ�� ILUVW� RFFXUUHG� WR

0LQVN\� LQ������ZKHQ�� IRU� WKH� ILUVW� WLPH��.H\QHV¶V������SDSHU�³7KH�*HQHUDO

7KHRU\�RI�(PSOR\PHQW´�DSSHDUV�LQ�0LQVN\¶V�OLVW�RI�UHIHUHQFHV��0LQVN\�����D�

������������,Q�WKLV�SDSHU��³$OWHUQDWLYH�WKHRULHV�RI�WKH�UDWH�RI�LQWHUHVW´��.H\QHV

����E��� DQG� &KDSWHU� ��� RI� WKH� *HQHUDO� 7KHRU\�� .H\QHV� GHYHORSHG� D

SHUVSHFWLYH� RQ� WKH� PRWLYH� IRU� LQYHVWPHQW� ZKLFK� GLIIHUV� UDGLFDOO\� IURP� WKH

³0DUJLQDO� (IILFLHQF\� RI� &DSLWDO´� DUJXPHQW� ZKLFK� EHFDPH� WKH� EDVLV� RI� WKH

FRQYHQWLRQDO� DQDO\VLV� RI� LQYHVWPHQW�� 7KHUH� DUH� WKUHH� NH\� IDFHWV� WR� .H\QHV¶V

GLVWLQFWO\�H[SHFWDWLRQV�EDVHG�H[SODQDWLRQ�RI�LQYHVWPHQW�LQ�WKHVH�WKUHH�ZRUNV��D

GXDO� SULFH� OHYHO�� D� YRODWLOH� EDVLV� IRU� WKH� IRUPDWLRQ� RI� H[SHFWDWLRQV�� ZKLFK

GHWHUPLQHV� WKH� GHVLUH� WR� LQYHVW�� DQG� D� ILQDQFH�EDVHG� GHPDQG� IRU�PRQH\��� LQ

DGGLWLRQ� WR� WKH� WUDGLWLRQDO� WULDG�RI� WUDQVDFWLRQV��SUHFDXWLRQDU\�DQG�VSHFXODWLYH

GHPDQG�

,Q�&KDSWHU�����.H\QHV�DUJXHG�WKDW�LQYHVWPHQW�LV�PRWLYDWHG�E\�WKH�GHVLUH�WR

SURGXFH� ³WKRVH� DVVHWV� RI� ZKLFK� WKH� QRUPDO� VXSSO\�SULFH� LV� OHVV� WKDQ� WKH
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GHPDQG�SULFH´� �.H\QHV�������������ZKHUH� WKH�GHPDQG�SULFH�ZDV�GHWHUPLQHG

E\�WKH� LQIOXHQFHV�RI�SURVSHFWLYH�\LHOGV��GHSUHFLDWLRQ�DQG�OLTXLGLW\�SUHIHUHQFH�

7KLV� LQVLJKW� ZDV� IXUWKHU� UHILQHG� LQ� ³7KH� *HQHUDO� 7KHRU\� RI� (PSOR\PHQW´�

ZKHUH� .H\QHV� WDONV� RI� WKH� SURJUHVV� WRZDUGV� HTXLOLEULXP� EHWZHHQ� GLIIHUHQW

SURVSHFWLYH�LQYHVWPHQWV�OHDGLQJ�WR�³VKLIWV�LQ�WKH�PRQH\�SULFHV�RI�FDSLWDO�DVVHWV

UHODWLYH�WR�WKH�SULFHV�RI�PRQH\�ORDQV�´�7KH�FRQFHSW�RI�WZR�SULFH�OHYHOV�DQG�WKH

IRFXV� RQ� FDSLWDO� DSSUHFLDWLRQ� DV� WKH� PRWLYH� IRU� LQYHVWPHQW� DUH� HYHQ� PRUH

HYLGHQW� LQ� WKH� REVHUYDWLRQ� WKDW� WKH� VFDOH� RI� SURGXFWLRQ� RI� FDSLWDO� DVVHWV

³GHSHQGV��RI�FRXUVH��RQ�WKH�UHODWLRQ�EHWZHHQ�WKHLU�FRVWV�RI�SURGXFWLRQ�DQG�WKH

SULFHV�ZKLFK�WKH\�DUH�H[SHFWHG�WR�UHDOLVH�LQ�WKH�PDUNHW�´��.H\QHV�����D�������

.H\QHV¶� GLVFXVVLRQ� RI� XQFHUWDLQW\� LQ� WKLV� DUWLFOH� LV� DOOLHG� WR� DQ� LQFUHDVHG

XVH� RI� WKH� FRQFHSW� RI� DVVHW� SULFHV�� DQG� D� PXFK� GLPLQLVKHG� VWDWXV� IRU� WKH

PDUJLQDO�HIILFLHQF\�RI�FDSLWDO��.H\QHV�DVVRFLDWHV�WKH�ODWWHU�ZLWK�WKH�YLHZ�WKDW

XQFHUWDLQW\�FDQ�EH�UHGXFHG�³WR� WKH�VDPH�FDOFXODEOH�VWDWXV�DV� WKDW�RI�FHUWDLQW\

LWVHOI´� YLD� D� ³%HQWKDPLWH� FDOFXOXV´�� ZKHUHDV� WKH� NLQG� RI� XQFHUWDLQW\� WKDW

PDWWHUV�LQ�LQYHVWPHQW�LV�WKDW�DERXW�ZKLFK�³WKHUH�LV�QR�VFLHQWLILF�EDVLV�RQ�ZKLFK

WR�IRUP�DQ\�FDOFXODEOH�SUREDELOLW\�ZKDWHYHU��:H�VLPSO\�GR�QRW�NQRZ´��.H\QHV

����D�� ����� ������ .H\QHV� DUJXHV� WKDW� LQ� WKH� PLGVW� RI� WKLV� LQFDOFXODEOH

XQFHUWDLQW\�� LQYHVWRUV� IRUP� IUDJLOH� H[SHFWDWLRQV� DERXW� WKH� IXWXUH�� ZKLFK� DUH

FU\VWDOOLVHG� LQ� WKH� SULFHV� WKH\� SODFH� XSRQ� FDSLWDO� DVVHWV�� DQG� WKHVH� SULFHV� DUH

WKHUHIRUH� VXEMHFW� WR� VXGGHQ� DQG� YLROHQW� FKDQJH²ZLWK� HTXDOO\� VXGGHQ� DQG

YLROHQW� FRQVHTXHQFHV� IRU� WKH� SURSHQVLW\� WR� LQYHVW�� 6HHQ� LQ� WKLV� OLJKW�� WKH

PDUJLQDO�HIILFLHQF\�RI�FDSLWDO�LV�VLPSO\�WKH�UDWLR�RI�WKH�\LHOG�IURP�DQ�DVVHW�WR

LWV�FXUUHQW�GHPDQG�SULFH��7KHUH�LV�WKHUHIRUH�D�GLIIHUHQW�³PDUJLQDO�HIILFLHQF\�RI
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FDSLWDO´� IRU�HYHU\�GLIIHUHQW�VWDWH�RI�FDSLWDOLVW� H[SHFWDWLRQV�DQG� LWV�FRQVHTXHQW

OHYHO�RI�DVVHW�SULFHV������D�������

.H\QHV¶� H[SODQDWLRQ� IRU� WKH� IRUPDWLRQ� RI� H[SHFWDWLRQV� XQGHU� WUXH

XQFHUWDLQW\�KDG�WKUHH�FRPSRQHQWV��D�FRQYHQWLRQ�VKDUHG�E\�LQYHVWRUV�WKDW�³WKH

SUHVHQW� LV� D� PXFK� PRUH� VHUYLFHDEOH� JXLGH� WR� WKH� IXWXUH� WKDQ� D� FDQGLG

H[DPLQDWLRQ� RI� SDVW� H[SHULHQFH� ZRXOG� VKRZ� LW� WR� KDYH� EHHQ� KLWKHUWR´�� WKH

EHOLHI� WKDW� ³WKH� H[LVWLQJ� VWDWH� RI� RSLQLRQ� DV� H[SUHVVHG� LQ� SULFHV� DQG� WKH

FKDUDFWHU� RI� H[LVWLQJ� RXWSXW� LV� EDVHG� RQ� D� FRUUHFW� VXPPLQJ� XS� RI� IXWXUH

SURVSHFWV´��DQG�D�UHOLDQFH�RQ�PDVV�VHQWLPHQW��³ZH�HQGHDYRXU� WR� IDOO�EDFN�RQ

WKH� MXGJPHQW� RI� WKH� UHVW� RI� WKH� ZRUOG� ZKLFK� LV� SHUKDSV� EHWWHU� LQIRUPHG´

�.H\QHV� ������ ������ 7KH� IXQGDPHQWDO� HIIHFW� RI� VKLIWV� LQ� H[SHFWDWLRQV� LV� WR

FKDQJH�WKH� LPSRUWDQFH�DWWULEXWHG�WR�OLTXLGLW\�� WKXV�VKLIWLQJ�WKH�DSSRUWLRQPHQW

RI�IXQGV�EHWZHHQ�DVVHWV�HPERG\LQJ�YDU\LQJ�GHJUHHV�RI�OLTXLGLW\��ZLWK�YRODWLOH

FRQVHTXHQFHV�IRU�WKH�OHYHO�DQG�FRPSRVLWLRQ�RI�LQYHVWPHQW��

.H\QHV� VWUHQJWKHQV� WKLV� LQFUHDVLQJO\� ILQDQFLDO� IRFXV�ZLWK� WKH�REVHUYDWLRQ

WKDW� WKHUH� H[LVWV� D� ILQDQFH� GHPDQG� IRU�PRQH\��ZKLFK�PXVW� EH� H[HUFLVHG� DQG

IXOILOOHG�EHIRUH�LQYHVWPHQW�LV�XQGHUWDNHQ��+DYLQJ�QHJOHFWHG�WKLV�FRQFHSW�LQ�WKH

*HQHUDO� 7KHRU\�� KH� DUJXHV� KHUH� WKDW� ³LW� LV�� WR� DQ� LPSRUWDQW� H[WHQW�� WKH

CILQDQFLDO¶�IDFLOLWLHV�ZKLFK�UHJXODWH�WKH�SDFH�RI�QHZ�LQYHVWPHQW´��,W�LV�WKHUHIRUH

QRW� D� ODFN� RI� VDYLQJV� ZKLFK� LQKLELWV� LQYHVWPHQW�� EXW� D� ODFN� RI� ILQDQFH

FRQVHTXHQW� XSRQ� ³WRR� JUHDW� D� SUHVV� RI� XQFRPSOHWHG� LQYHVWPHQW´� �.H\QHV

����E�������

7KRXJK�WKHVH�REVHUYDWLRQV�DUH�SRWHQW��WKH\�DUH�QRW�DV�V\VWHPDWLF�DV�WKRVH�LQ

WKH� *HQHUDO� 7KHRU\� RQ� WKH� PDUJLQDO� HIILFLHQF\� RI� FDSLWDO�� OHW� DORQH� DV
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VWUXFWXUHG�DV�WKH�PRGHO�LQ�³0U�.H\QHV�DQG�WKH�&ODVVLFV´��+LFNV��������ZKLFK

OHG� WR� ,6�/0�DQDO\VLV�ZLWK� LWV� VWDWLF� WUHDWPHQW�RI�H[SHFWDWLRQV� �+LFNV�������

6LQFH�.H\QHV�DGKHUHG�WR�WKH�FRQFHSW�RI�GLPLQLVKLQJ�UHWXUQV�LQ�WKH�VKRUW�UXQ��LW

ZDV�GLIILFXOW�IRU�KLP�WR�H[SODLQ�KRZ�WKH�WZR�SULFH�OHYHOV�FRXOG�GLYHUJH��7KHUH

ZDV�QR�H[SODQDWLRQ�IRU�WKH�VWDWH�RI�H[SHFWDWLRQV�DW�DQ\�JLYHQ�WLPH��QRU�IRU�ZK\

VKLIWV� PLJKW� RFFXU�� QRU� ZDV� WKHUH� DQ\� LQWHJUDWLRQ� RI� WKH� TXHVWLRQ� RI

H[SHFWDWLRQV� ZLWK� WKH� TXHVWLRQ� RI� VXSSO\� RI� ILQDQFH�� DQG� WKH� QRWLRQ� RI� DQ

HQGRJHQRXVO\�YDULDEOH�VXSSO\�RI�ILQDQFH�VLWV�XQHDVLO\�ZLWK�WKH�H[RJHQRXV�YLHZ

RI� WKH�VXSSO\�RI�PRQH\�SUHVHQWHG� LQ� WKH�*HQHUDO�7KHRU\�� ,W� LV� WKHUHIRUH�OLWWOH

ZRQGHU� WKDW� WKHVH� LQVLJKWV�ZHUH�QRW�GHYHORSHG� LQ� WKH�FRQYHQWLRQDO� OLWHUDWXUH�

+RZHYHU�� ZLWK� KLV� IRXQGDWLRQV� LQ� .DOHFNL¶V� WKHRU\� RI� LQYHVWPHQW� XQGHU

XQFHUWDLQW\�DQG�)LVKHU¶V�SLFWXUH�RI�D�GHEW�GHIODWLRQ�GULYHQ�E\� WKH�FROODSVH�RI

DVVHW�SULFHV��0LQVN\�UHDGLO\�DVVLPLODWHG�DQG�LPSURYHG�XSRQ�.H\QHV¶V�YLVLRQ�

8QFHUWDLQW\� WKHQ� HQWHUHG� WKH� FDVW� RI� 0LQVN\¶V� FDSLWDOLVW� GUDPD�� ZLWK� LWV

ILUVW�UROH�EHLQJ�DV�D�FRXQWHUSRLQW�WR�WKH�IUDJLOLW\�RI�EXVLQHVV�FRQILGHQFH��XQGHU

WKH�GLUHFWLRQ�RI�WKH�FHQWUDO�EDQN��0LQVN\�DUJXHG�WKDW�D�FHQWUDO�EDQN�HPSKDVLV

XSRQ�³RUGHUO\�FRQGLWLRQV�LQ�ILQDQFLDO�PDUNHWV´�DQG�WKH�IXQFWLRQ�RI�D�OHQGHU�RI

ODVW� UHVRUW� ZLOO� ³DFW� XSRQ� µFRQILGHQFH¶� DQG� WKXV� XQFHUWDLQW\´�� LQFUHDVLQJ� WKH

IRUPHU�DQG�GHFUHDVLQJ�WKH� ODWWHU��+RZHYHU��GHOXGHG�ERWK�E\�HFRQRPLF� WKHRU\

ZKLFK� PLVXQGHUVWRRG� WKH� VLJQLILFDQFH� RI� XQFHUWDLQW\� DQG� E\� WKH� SDVVDJH� RI

WLPH� VLQFH� WKH� *UHDW� 'HSUHVVLRQ�� FHQWUDO� EDQNV� KDG� LQVWHDG� FRPH� WR� EHOLHYH

WKDW� ³DFWLYH� PRQHWDU\� DQG� ILVFDO� SROLF\� >FDQ� EH@� XVHG� WR� µILQH� WXQH¶� WKH

HFRQRP\���� $V� D� UHVXOW� PRQHWDU\� SROLF\� LV� EHLQJ� FDUULHG� RXW� ZLWKRXW� WKH

FRQVWUDLQWV� ���� WKDW� PLJKW� UHVXOW� IURP� SURVSHFWV� RI� VHULRXV� EXVLQHVV
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GHSUHVVLRQV�´� 7KLV� DOWHUHG� EHKDYLRXU� RI� FHQWUDO� EDQNV�PHDQW� WKDW� ³LQVWHDG� RI

DFWLQJ�DV�DQ�LQVXUHU��VXEVWLWXWLQJ�FHUWDLQW\�IRU�XQFHUWDLQW\��FHQWUDO�EDQNLQJ�KDV

WDNHQ� RQ� VRPH� DVSHFWV� RI� D� FDVLQR� �VXEVWLWXWLQJ� XQFHUWDLQW\� IRU� FHUWDLQW\�´

��������������

8QFHUWDLQW\¶V�VHFRQG�DQG�PRUH�FUXFLDO�UROH²IURP�WKH�SRLQW�RI�YLHZ�RI�WKH

GHYHORSPHQW�RI� WKH�)LQDQFLDO�,QVWDELOLW\�+\SRWKHVLV²LQYROYHV�D�OLQNDJH�ZLWK

EXVLQHVV� FRQILGHQFH� DQG�DVVHW�PDQDJHPHQW�EHKDYLRXU� RYHU� WKH� FRXUVH�RI� WKH

WUDGH� F\FOH��0LQVN\� DUJXHV� WKDW� ³$� SURWUDFWHG� SHULRG� RI� ULVLQJ� SURVSHULW\� ���

EUHHGV� D� YLHZ� LQ� RUGLQDU\� EXVLQHVV� FRUSRUDWLRQV� DQG� ILQDQFLDO� LQVWLWXWLRQV

ZKLFK�DOORZV�WKHP�WR�UDLVH�WKHLU�VKRUW�WHUP�SD\PHQW�FRPPLWPHQWV�DV�D�UDWLR�

IRU�H[DPSOH�� WR� WKHLU�H[SHFWHG�FDVK� IORZV� IURP�RSHUDWLRQV´� ����������������

7KLV� EHKDYLRXU� LV� SUHGLFDWHG� RQ� WKH� EHOLHI� WKDW�� VKRXOG� VRPH� VKRUW�WHUP

UHILQDQFLQJ�RU�DVVHW�VDOHV�EH�UHTXLUHG��WKH\�FDQ�EH�XQGHUWDNHQ�DW�OLWWOH�FRVW��<HW

WKLV�EHKDYLRXU�EUHHGV�WKH�YHU\�FRQGLWLRQV�LQ�ZKLFK�WKHVH�FRVWV�DUH�OLNHO\�WR�EH

ODUJH�

%\�������0LQVN\�KDG�ILUPHG�LQ�WKH�EHOLHI�WKDW�KLV�SHUVSHFWLYH�DQG�WKDW�RI

.H\QHV� ZHUH� FRQVLVWHQW� YLVLRQV� RI� FDSLWDOLVP�� +H� FKULVWHQHG� KLV� DQDO\VLV

³XQUHFRQVWUXFWHG�.H\QHVLDQ´��0LQVN\�����E��������DQG�LW�ZDV�LQ�HVVHQFH�WKDW

FDSLWDOLVP� LV� LQKHUHQWO\� IODZHG�� EHLQJ� SURQH� WR� ERRPV�� FULVHV

DQG� GHSUHVVLRQV�� 7KLV� LQVWDELOLW\�� LQ� P\� YLHZ�� LV� GXH� WR

FKDUDFWHULVWLFV� WKH� ILQDQFLDO� V\VWHP� PXVW� SRVVHV� LI� LW� LV� WR� EH

FRQVLVWHQW�ZLWK�IXOO�EORZQ�FDSLWDOLVP��6XFK�D�ILQDQFLDO�V\VWHP�ZLOO

EH� FDSDEOH� RI�ERWK�JHQHUDWLQJ� VLJQDOV� WKDW� LQGXFH� DQ� DFFHOHUDWLQJ

3DJH���

(FRQRPLF�*URZWK�DQG�)LQDQFLDO�,QVWDELOLW\



GHVLUH� WR� LQYHVW� DQG� RI� ILQDQFLQJ� WKDW� DFFHOHUDWLQJ� LQYHVWPHQW�

�������

7KLV�SDSHU�EHJDQ�WKH�LQWHJUDWLRQ�RI�.H\QHV¶V�SHUVSHFWLYHV²RQ�XQFHUWDLQW\�

WKH� IRUPDWLRQ� RI� FDSLWDOLVW� H[SHFWDWLRQV� DQG� WKH� PRWLYHV� IRU� LQYHVWPHQW�� WKH

ILQDQFH� GHPDQG� IRU�PRQH\�� DQG� WKH� GXDO� SULFH� VWUXFWXUH� RI� FDSLWDOLVP²ZLWK

)LVKHU¶V�GHEW�GHIODWLRQ�DQDO\VLV�DQG�.DOHFNL¶V�DQDO\VLV�RI�WKH�PLFUR�DVSHFWV�RI

WKH�ILQDQFLQJ�RI�LQYHVWPHQW��7ZR�DGGLWLRQDO�IDFWRUV�ZHUH�QHHGHG�WR�SURYLGH�D

IRXQGDWLRQ�IRU�0LQVN\¶V�PRGHO²D�WKHRU\�RI�SULFHV�ZKLFK�DOORZV�IRU�WZR�SULFH

OHYHOV�DQG�WKH�GHYHORSPHQW�RI�QRQ�FRUUHFWLQJ�GLYHUJHQFH�EHWZHHQ�WKHP�LQ�WKH

PHGLXP� WHUP��DQG�D�SHUVSHFWLYH�RQ� WKH� VXSSO\�RI�PRQH\�ZKLFK� LV�FRQVLVWHQW

ZLWK� YDULDWLRQV� LQ� ILQDQFH� DIIHFWLQJ� WKH� OHYHO� RI� LQYHVWPHQW�� %RWK� KDG�� WR

YDU\LQJ�GHJUHHV��EHHQ�SUHVHQW�LQ�0LQVN\¶V�WKLQNLQJ�VLQFH�KLV�LQWHUHVW�LQ�ILQDQFH

DQG� HFRQRPLF� LQVWDELOLW\� EHJDQ�� EXW� WKH\� ZHUH� VWUHQJWKHQHG� DV� KLV� SRVLWLRQ

PRYHG�IXUWKHU�WRZDUGV�WKH�3RVW�.H\QHVLDQ�FDPS�

$V� D� 3RVW� .H\QHVLDQ�� 0LQVN\� DUJXHV� WKDW� WKH� SULFHV� RI� PRVW

�HQG�FRQVXPHU��FRPPRGLWLHV�DUH�VHW�E\�D�PDUNXS�RQ�SULPH�FRVW����+H�SRUWUD\V

FKDQJHV�LQ�WKH�SULFH�OHYHO�IRU�³FXUUHQW�JRRGV´�DV�PDLQO\�D�FRQVHTXHQFH�RI�FRVW

SUHVVXUHV� �ODUJHO\� IURP� ZDJHV� DQG� UDZ� PDWHULDOV�� DQG� FKDQJHV� WR� PDUNXSV

�WKRXJK� WKHUH� LV� DOVR� D� SRRUO\� GHYHORSHG� PRQHWDU\� FRPSRQHQW� WR� KLV

H[SODQDWLRQ� RI� LQIODWLRQ��� 7KH� ODUJHO\� LQGHSHQGHQW� SULFH� OHYHO� RI

DVVHWV²EURDGO\� GHILQHG� DV� LWHPV�ZKRVH� RZQHUVKLS� JLYHV� ULVH� WR� FODLPV� WR� D

VWUHDP�RI�IXWXUH�FDVK�IORZV²LV�EDVHG��QRW�RQ�WKH�RULJLQDO�FRVW�RI�SURGXFWLRQ�RI

WKH�DVVHWV��EXW�RQ�WKH�QHW�SUHVHQW�YDOXH�RI�DQWLFLSDWHG�FDVK�IORZV��7KHVH�LQ�WXUQ

GHSHQG�RQ�WKH�JHQHUDO�VWDWH�RI�H[SHFWDWLRQV��ZKLFK�YDU\�V\VWHPDWLFDOO\�RYHU�WKH
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ILQDQFLDO� F\FOH�� ODJJLQJ� EHKLQG� FXUUHQW� SULFHV� LQ� D� VOXPS�� UXQQLQJ� DKHDG� RI

WKHP� LQ�D� UHFRYHU\�DQG�ERRP��7KRXJK�DVVHW�SULFHV�PXVW�HYHQWXDOO\� UHWXUQ� WR

VRPH� NLQG� RI� KDUPRQ\��� ZLWK� FXUUHQW� SULFHV� RYHU� WKH� YHU\� ORQJ� WHUP�� WKLV

SHUVSHFWLYH�DOORZV� IRU�VLJQLILFDQW�GLYHUJHQFH�EHWZHHQ� WKH� WZR�SULFH� OHYHOV�DV

H[SHFWDWLRQV� ULVH� DQG� IDOO� RYHU� WKH� PHGLXP� WHUP�� 7KH� SULFH� V\VWHP� WKXV

GLVSOD\V� IDU�IURP�HTXLOLEULXP� G\QDPLFV�� DFFRUGLQJ� WR�0LQVN\�� LQ� FRQWUDVW� WR

WKH� QHRFODVVLFDO� DUJXPHQW� WKDW� WKH� SULFH� V\VWHP� LV� WKH� VWDELOLVLQJ� IRUFH� LQ� D

FDSLWDOLVW�HFRQRP\�

0LQVN\� DUJXHV� WKDW� WKH� VXSSO\� RI� PRQH\� LV� HVVHQWLDOO\� HQGRJHQRXVO\

GHWHUPLQHG��DQG�SURYLGHV�WZR�UHDVRQV�ZK\�WKH�FRQWUROV�RI�D�UHJXODWHG�V\VWHP

GR� QRW� PDNH� LW� VWULFWO\� H[RJHQRXV�� )LUVWO\�� LI� WKH� FXUUHQW� UHJXODWRU\� UHJLPH

OLPLWV� WKH� VXSSO\� RI� ILQDQFH� IRU� LQYHVWPHQW� WR� OHVV� WKDQ� WKDW� GHVLUHG� E\� WKH

SULYDWH�VHFWRU��WKHQ�LQWHUPHGLDWLRQ�ZLOO�RFFXU�DQG�LQQRYDWLYH�ILQDQFLDO�SURGXFWV

ZLOO�EH�GHYHORSHG��LQFUHDVLQJ�YHORFLW\��6HFRQGO\��LI�D�ILQDQFLDO�LQVWLWXWLRQ�JHWV

LQWR�GLIILFXOWLHV��WKH�DXWKRULWLHV�ZLOO�QRUPDOO\�JXDUDQWHH�LWV�GHSRVLWV�WR�SUHYHQW

D� ³UXQ´�� LQ� WKLV� FDVH�� HLWKHU� WKH�PRQH\� EDVH�ZLOO� EH� H[SDQGHG�� RU� WKH� FUHGLW

PXOWLSOLHU� ZLOO� EH� LQFUHDVHG�� ,Q� RWKHU� ZRUGV�� LQ� WLPHV� RI� SRWHQWLDO� ILQDQFLDO

FULVLV��WKH�FRQYHQWLRQDO�PRQH\�HTXDWLRQ�ZRUNV�EDFNZDUGV��IURP�WKH�VXSSO\�RI

PRQH\� WR� WKH� EDVH� DQG�PXOWLSOLHU�� 7KH� UHVXOWLQJ� HQGRJHQRXV� LQFUHDVH� LQ� WKH

PRQH\�VWRFN�WKHQ�SHUVLVWV�WKURXJK�WLPH�

,Q�D�GHUHJXODWHG�V\VWHP��ZKHUH� WKH�&HQWUDO�%DQN�KDV� LQIOXHQFH�RYHU�RQO\

WKH�PRQHWDU\�EDVH�DQG�WKH�UHGLVFRXQW�UDWH��H[SDQVLRQ�RI�WKH�PRQH\�VXSSO\�FDQ

RFFXU� PXFK� PRUH� HDVLO\�� WKURXJK� ERWK� LQFUHDVHG� ZLOOLQJQHVV� RI� EDQNV� WR

OHQG²ZKLFK�LQFUHDVHV�WKH�FUHGLW�PXOWLSOLHU²DQG�WKURXJK�ILQDQFLDO�LQQRYDWLRQ�
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7KH� PRUH� GLIILFXOW� DQG� VORZHU� SDWK� RI� LQWHUPHGLDWLRQ� LV� QR� ORQJHU� UHTXLUHG

�WKRXJK�LW�FDQ�VWLOO�EH�SUDFWLVHG��

7KH�IXQGDPHQWDO�HOHPHQWV�RI�0LQVN\¶V�K\SRWKHVLV�FDQ�WKXV�EH�IRXQG�LQ�WKH

ZRUN�RI�KLV�SUHGHFHVVRUV�.DOHFNL��)LVKHU�DQG�.H\QHV��DQG�LQ�WKH�ZRUN�RI�KLV

3RVW� .H\QHVLDQ�� LQVWLWXWLRQDO� DQG� HYROXWLRQDU\� FRXQWHUSDUWV�� 0LQVN\¶V

FRQWULEXWLRQ� KDV� EHHQ� WR� FRGLI\� WKHVH� LQVLJKWV��ZLWK� WKH� DLP� RI� GHYHORSLQJ� D

WKHRU\� RI� LQYHVWPHQW� FRQVLVWHQW� ZLWK� WKH� RFFXUUHQFH� RI� SHULRGLF� HFRQRPLF

GLVWXUEDQFHV� RI� WKH� NLQG� H[SHULHQFHG� LQ� WKH� ����V²DQG�� DUJXDEO\�� LQ� WKH

����V�� ,W� FRXOG� WKXV�EH�DUJXHG��DV� LW�ZDV�ZLWK�.H\QHV�� WKDW� WKHUH� LV�³QRWKLQJ

QHZ´� LQ� WKH� )LQDQFLDO� ,QVWDELOLW\� +\SRWKHVLV�� +RZHYHU� WKLV� ZRXOG� EH� DQ

XQIRUWXQDWH� DQG� LQDFFXUDWH� HYDOXDWLRQ�� EHOLWWOLQJ� WKH� DUW� ZKLFK� 0LQVN\

SUDFWLVHG� VR� ZHOO� RI� ³VWDQGLQJ� RQ� WKH� VKRXOGHUV� RI� JLDQWV´²LQ� D� SURIHVVLRQ

ZKLFK� KDV� EHHQ� PRUH� QRWDEOH� IRU� WKH� SUDFWLFH� RI� VWDQGLQJ� RQ� WKHLU� WRHV�� ,W

ZRXOG� DOVR� EH� D� YHU\� ³OLQHDU´� VXPPDU\� RI� WKH� SURFHVV� RI� WKHRU\� IRUPDWLRQ�

ZKHQ� LW� LV� LQ� IDFW� D� YHU\� ³QRQOLQHDU´� SURFHVV� LQ�ZKLFK� WKH�ZKROH� FDQ� EH� IDU

JUHDWHU�WKDQ�WKH�VXP�RI�WKH�SDUWV�

��� 7KH�EDVLF�0LQVN\�PRGHO

0LQVN\¶V�DQDO\VLV�RI�D�ILQDQFLDO�F\FOH�EHJLQV�DW�D�WLPH�ZKHQ�WKH�HFRQRP\

LV�GRLQJ�ZHOO� �WKH� UDWH�RI�HFRQRPLF�JURZWK�HTXDOV�RU� H[FHHGV� WKDW�QHHGHG� WR

UHGXFH� XQHPSOR\PHQW��� EXW� ILUPV� DUH� FRQVHUYDWLYH� LQ� WKHLU� SRUWIROLR

PDQDJHPHQW��GHEW�WR�HTXLW\�UDWLRV�DUH�ORZ�DQG�SURILW�WR�LQWHUHVW�FRYHU�LV�KLJK��

DQG� WKLV� FRQVHUYDWLVP� LV� VKDUHG� E\� EDQNV�� ZKR� DUH� RQO\� ZLOOLQJ� WR� IXQG

FDVK�IORZ� VKRUWIDOOV� RU� ORZ�ULVN� LQYHVWPHQWV�� 7KH� FDXVH� RI� WKLV� KLJK� DQG

XQLYHUVDOO\� SUDFWLVHG� ULVN� DYHUVLRQ� LV� WKH� PHPRU\� RI� D� QRW� WRR� GLVWDQW
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V\VWHP�ZLGH� ILQDQFLDO� IDLOXUH�� ZKHQ� PDQ\� LQYHVWPHQW� SURMHFWV� IRXQGHUHG�

PDQ\�ILUPV�FRXOG�QRW�ILQDQFH�WKHLU�ERUURZLQJV��DQG�PDQ\�EDQNV�KDG�WR�ZULWH

RII�EDG�GHEWV��%HFDXVH�RI� WKLV�UHFHQW�H[SHULHQFH��ERWK�VLGHV�RI� WKH�ERUURZLQJ

UHODWLRQVKLS�SUHIHU�H[WUHPHO\�FRQVHUYDWLYH�HVWLPDWHV�RI�SURVSHFWLYH�FDVK�IORZV�

WKHLU�ULVN�SUHPLXPV�DUH�YHU\�KLJK�

+RZHYHU�� WKH� FRPELQDWLRQ� RI� D� JURZLQJ� HFRQRP\� DQG� FRQVHUYDWLYHO\

ILQDQFHG� LQYHVWPHQW�PHDQV� WKDW�PRVW�SURMHFWV� VXFFHHG��7ZR� WKLQJV�JUDGXDOO\

EHFRPH�HYLGHQW�WR�PDQDJHUV�DQG�EDQNHUV��³([LVWLQJ�GHEWV�DUH�HDVLO\�YDOLGDWHG

DQG�XQLWV�WKDW�ZHUH�KHDYLO\�LQ�GHEW�SURVSHUHG��LW�SD\V�WR�OHYHU�´��0LQVN\������

������ ����� $V� D� UHVXOW�� ERWK� PDQDJHUV� DQG� EDQNHUV� FRPH� WR� UHJDUG� WKH

SUHYLRXVO\� DFFHSWHG� ULVN� SUHPLXP� DV� H[FHVVLYH�� ,QYHVWPHQW� SURMHFWV� DUH

HYDOXDWHG�XVLQJ�OHVV�FRQVHUYDWLYH�HVWLPDWHV�RI�SURVSHFWLYH�FDVK�IORZV��VR�WKDW

ZLWK� WKHVH� ULVLQJ� H[SHFWDWLRQV� JR� ULVLQJ� LQYHVWPHQW� DQG� DVVHW� SULFHV�� 7KH

JHQHUDO� GHFOLQH� LQ� ULVN� DYHUVLRQ� WKXV� VHWV� RII� ERWK� JURZWK� LQ� LQYHVWPHQW� DQG

H[SRQHQWLDO�JURZWK�LQ�WKH�SULFH�OHYHO�RI�DVVHWV��ZKLFK�LV�WKH�IRXQGDWLRQ�ERWK�RI

WKH�ERRP�DQG�LWV�HYHQWXDO�FROODSVH�

0RUH�H[WHUQDO�ILQDQFH�LV�QHHGHG�WR�IXQG�WKH�LQFUHDVHG�OHYHO�RI�LQYHVWPHQW

DQG� WKH� VSHFXODWLYH� SXUFKDVH� RI� DVVHWV�� DQG� WKHVH� H[WHUQDO� IXQGV� DUH

IRUWKFRPLQJ� EHFDXVH� WKH� EDQNLQJ� VHFWRU� VKDUHV� WKH� LQFUHDVHG� RSWLPLVP� RI

LQYHVWRUV��0LQVN\�������������������7KLV�UHVXOWV�LQ�DQ�LQFUHDVH�LQ�WKH�DFFHSWHG

GHEW�WR�HTXLW\�UDWLR�DQG�IDOOLQJ�SURILW�WR�LQWHUHVW�FRYHU����D�GHFUHDVH�LQ�OLTXLGLW\�

DQG�DFFHOHUDWHG�JURZWK�RI�FUHGLW��,Q�D�UHJXODWHG�HQYLURQPHQW�WKLV�ZLOO�PDQLIHVW

LWVHOI� YLD� WKH� JURZWK� RI� QRQ�EDQN� ILQDQFLDO� LQWHUPHGLDULHV�� LQ� D� GHUHJXODWHG

HQYLURQPHQW�� WKHUH� ZLOO� VLPSO\� EH� D� UDSLG� LQFUHDVH� LQ� WKH� PRQH\� VXSSO\�
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'HSHQGLQJ� XSRQ� KRZ� WKH�PRQH\� VXSSO\� LV�PHDVXUHG�� WKHVH� FKDQJHV�ZLOO� EH

UHFRUGHG�DV�HLWKHU�DQ�LQFUHDVH�LQ�WKH�UHOHYDQW�PHDVXUH�RI�WKH�PRQH\�VXSSO\��RU

LQ�DQ�LQFUHDVH�LQ�WKH�YHORFLW\�RI�PRQH\�FLUFXODWLRQ�

7KLV�PDUNV� WKH� EHJLQQLQJ� RI�ZKDW�0LQVN\� FDOOV� ³WKH� HXSKRULF� HFRQRP\´

�0LQVN\������������������������ZKHUH�ERWK�OHQGHUV�DQG�ERUURZHUV�EHOLHYH�WKDW

WKH�IXWXUH�LV�DVVXUHG��DQG�WKHUHIRUH�WKDW�PRVW� LQYHVWPHQWV�ZLOO�VXFFHHG��$VVHW

SULFHV�DUH�UHYDOXHG�XSZDUG�DV�SUHYLRXV�YDOXDWLRQV�DUH�SHUFHLYHG�WR�EH�EDVHG�RQ

PLVWDNHQO\� FRQVHUYDWLYH� JURXQGV�� +LJKO\� OLTXLG�� ORZ�\LHOGLQJ� ILQDQFLDO

LQVWUXPHQWV�DUH�GHYDOXHG��OHDGLQJ�WR�D�ULVH�LQ�WKH�LQWHUHVW�UDWHV�RIIHUHG�E\�WKHP

DV�WKHLU�SXUYH\RUV�ILJKW�WR�UHWDLQ�PDUNHW�VKDUH�

)LQDQFLDO� LQVWLWXWLRQV� QRZ� DFFHSW� OLDELOLW\� VWUXFWXUHV� ERWK� IRU� WKHPVHOYHV

DQG� WKHLU�FXVWRPHUV�³WKDW�� LQ�D�PRUH� VREHU�H[SHFWDWLRQDO�FOLPDWH�� WKH\�ZRXOG

KDYH� UHMHFWHG´� �0LQVN\� ������ ������ ������� 7KH� OLTXLGLW\� RI� ILUPV� LV

VLPXOWDQHRXVO\�UHGXFHG�E\�WKH�ULVH�LQ�GHEW�WR�HTXLW\�UDWLRV��PDNLQJ�ILUPV�PRUH

VXVFHSWLEOH�WR�LQFUHDVHG�LQWHUHVW�UDWHV��7KH�JHQHUDO�GHFUHDVH�LQ�OLTXLGLW\�DQG�WKH

ULVH� LQ� LQWHUHVW� SDLG� RQ� KLJKO\� OLTXLG� LQVWUXPHQWV� WULJJHUV� D� PDUNHW�EDVHG

LQFUHDVH�LQ�WKH�LQWHUHVW�UDWH��HYHQ�ZLWKRXW�DQ\�DWWHPSW�E\�PRQHWDU\�DXWKRULWLHV

WR�FRQWURO�WKH�ERRP��+RZHYHU�WKH�LQFUHDVHG�FRVW�RI�FUHGLW�GRHV�OLWWOH�WR�WHPSHU

WKH� ERRP�� VLQFH� WKH� UDWH� RI� DVVHW� SULFH� LQIODWLRQ� UHVXOWV� LQ� DQWLFLSDWHG� \LHOGV

IURP� VSHFXODWLYH� LQYHVWPHQWV�ZKLFK� IDU� H[FHHG� SUHYDLOLQJ� LQWHUHVW� UDWHV��7KH

HODVWLFLW\�RI�GHPDQG�IRU�FUHGLW�ZLWK�UHVSHFW�WR�LQWHUHVW�UDWHV�WKHUHIRUH�IDOOV�

7KH� FRQGLWLRQ� RI� HXSKRULD� DOVR� SHUPLWV� WKH� GHYHORSPHQW� RI� DQ� LPSRUWDQW

DFWRU� LQ� 0LQVN\¶V� GUDPD�� WKH� 3RQ]L� ILQDQFLHU���� 7KHVH� FDSLWDOLVWV� SURILW� E\

WUDGLQJ�DVVHWV�RQ�D�ULVLQJ�PDUNHW��DQG�LQFXU�VLJQLILFDQW�GHEW�LQ�WKH�SURFHVV��7KH
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VHUYLFLQJ�FRVWV�IRU�3RQ]L�GHEWRUV�H[FHHG�WKH�FDVK�IORZV�RI�WKH�EXVLQHVVHV�WKH\

RZQ��EXW� WKH�FDSLWDO� DSSUHFLDWLRQ� WKH\�DQWLFLSDWH� IDU�H[FHHGV� WKH� LQWHUHVW�ELOO�

7KH\� WKHUHIRUH�SOD\�DQ� LPSRUWDQW� UROH� LQ�SXVKLQJ�XS� WKH�PDUNHW� LQWHUHVW� UDWH�

DQG� DQ� HTXDOO\� LPSRUWDQW� UROH� LQ� LQFUHDVLQJ� WKH� IUDJLOLW\� RI� WKH� V\VWHP� WR� D

UHYHUVDO�LQ�WKH�JURZWK�RI�DVVHW�YDOXHV�

5LVLQJ� LQWHUHVW� UDWHV�DQG� LQFUHDVLQJ�GHEW� WR�HTXLW\� UDWLRV�HYHQWXDOO\�DIIHFW

WKH� YLDELOLW\� RI� PDQ\� EXVLQHVV� DFWLYLWLHV�� UHGXFLQJ� WKH� LQWHUHVW� UDWH� FRYHU�

WXUQLQJ�SURMHFWV�ZKLFK�ZHUH�RULJLQDOO\�FRQVHUYDWLYHO\�IXQGHG�LQWR�VSHFXODWLYH

RQHV��DQG�PDNLQJ�RQHV�ZKLFK�ZHUH�VSHFXODWLYH�³3RQ]L´��6XFK�EXVLQHVVHV�ZLOO

ILQG�WKHPVHOYHV�KDYLQJ�WR�VHOO�DVVHWV�WR�ILQDQFH�WKHLU�GHEW�VHUYLFLQJ²DQG�WKLV

HQWU\�RI�QHZ�VHOOHUV�LQWR�WKH�PDUNHW�IRU�DVVHWV�SULFNV�WKH�H[SRQHQWLDO�JURZWK�RI

DVVHW� SULFHV�� :LWK� WKH� SULFH� ERRP� FKHFNHG�� 3RQ]L� ILQDQFLHUV� QRZ� ILQG

WKHPVHOYHV�ZLWK�DVVHWV�ZKLFK�FDQ�QR�ORQJHU�EH�WUDGHG�DW�D�SURILW��DQG�OHYHOV�RI

GHEW�ZKLFK�FDQQRW�EH�VHUYLFHG�IURP�WKH�FDVK�IORZV�RI�WKH�EXVLQHVVHV�WKH\�QRZ

FRQWURO�� %DQNV� ZKLFK� ILQDQFHG� WKHVH� DVVHWV� SXUFKDVHV� QRZ� ILQG� WKDW� WKHLU

OHDGLQJ� FXVWRPHUV� FDQ� QR� ORQJHU� SD\� WKHLU� GHEWV²DQG� WKLV� UHDOLVDWLRQ� OHDGV

LQLWLDOO\� WR� D� IXUWKHU� EDQN�GULYHQ� LQFUHDVH� LQ� LQWHUHVW� UDWHV�� /LTXLGLW\� LV

VXGGHQO\�PXFK�PRUH� KLJKO\� SUL]HG�� KROGHUV� RI� LOOLTXLG� DVVHWV� DWWHPSW� WR� VHOO

WKHP� LQ� UHWXUQ� IRU� OLTXLGLW\�� 7KH� DVVHW� PDUNHW� EHFRPHV� IORRGHG� DQG� WKH

HXSKRULD�EHFRPHV�D�SDQLF��WKH�ERRP�EHFRPHV�D�VOXPS�

$V� WKH� ERRP� FROODSVHV�� WKH� IXQGDPHQWDO� SUREOHP� IDFLQJ� WKH� HFRQRP\� LV

RQH�RI�H[FHVVLYH�GLYHUJHQFH�EHWZHHQ�WKH�GHEWV�LQFXUUHG�WR�SXUFKDVH�DVVHWV��DQG

WKH�FDVK�IORZV�JHQHUDWHG�E\�WKHP²ZLWK�WKRVH�FDVK�IORZV�GHSHQGLQJ�ERWK�XSRQ

WKH� OHYHO�RI� LQYHVWPHQW�DQG� WKH�UDWH�RI� LQIODWLRQ��7KH� OHYHO�RI� LQYHVWPHQW�KDV
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FROODSVHG� LQ� WKH� DIWHUPDWK� RI� WKH� ERRP�� OHDYLQJ� RQO\� WZR� IRUFHV� ZKLFK� FDQ

EULQJ�DVVHW�SULFHV�DQG�FDVK�IORZV�EDFN�LQWR�KDUPRQ\��DVVHW�SULFH�GHIODWLRQ��RU

FXUUHQW� SULFH� LQIODWLRQ�� 7KLV� GLOHPPD� LV� WKH� IRXQGDWLRQ� RI� 0LQVN\¶V

LFRQRFODVWLF� SHUFHSWLRQ� RI� WKH� UROH� RI� LQIODWLRQ�� DQG� KLV� H[SODQDWLRQ� IRU� WKH

VWDJIODWLRQ�RI�WKH���V�DQG�HDUO\���V�

0LQVN\�DUJXHV�WKDW�LI�WKH�UDWH�RI�LQIODWLRQ�LV�KLJK�DW�WKH�WLPH�RI�WKH�FULVLV�

WKHQ� WKRXJK� WKH� FROODSVH� RI� WKH� ERRP� FDXVHV� LQYHVWPHQW� WR� VOXPS� DQG

HFRQRPLF�JURZWK� WR� IDOWHU�� ULVLQJ�FDVK� IORZV�UDSLGO\�HQDEOH� WKH� UHSD\PHQW�RI

GHEW�LQFXUUHG�GXULQJ�WKH�ERRP��7KH�HFRQRP\�FDQ�WKXV�HPHUJH�IURP�WKH�FULVLV

ZLWK� GLPLQLVKHG� JURZWK� DQG� KLJK� LQIODWLRQ�� EXW� IHZ� EDQNUXSWFLHV� DQG� D

VXVWDLQHG� GHFUHDVH� LQ� OLTXLGLW\�� 7KXV� WKRXJK� WKLV� FRXUVH� LQYROYHV� WKH� WZLQ

³EDGV´�RI�LQIODWLRQ�DQG�LQLWLDOO\�ORZ�JURZWK��LW�LV�D�VHOI�FRUUHFWLQJ�PHFKDQLVP

LQ� WKDW� D� SURORQJHG� VOXPS� LV� DYRLGHG�� +RZHYHU� WKH� FRQGLWLRQV� DUH� VRRQ

UH�HVWDEOLVKHG� IRU� WKH� F\FOH� WR� UHSHDW� LWVHOI�� DQG� WKH� DYRLGDQFH� RI� D� WUXH

FDODPLW\�LV�OLNHO\�WR�OHDG�WR�D�VHFXODU�GHFUHDVH�LQ�OLTXLGLW\�SUHIHUHQFH�

,I�WKH�UDWH�RI�LQIODWLRQ�LV�ORZ�DW�WKH�WLPH�RI�WKH�FULVLV��WKHQ�FDVK�IORZV�ZLOO

UHPDLQ�LQDGHTXDWH�UHODWLYH�WR�WKH�GHEW�VWUXFWXUHV�LQ�SODFH��)LUPV�ZKRVH�LQWHUHVW

ELOOV� H[FHHG� WKHLU� FDVK� IORZV�ZLOO� EH� IRUFHG� WR� XQGHUWDNH� H[WUHPH�PHDVXUHV�

WKH\�ZLOO�KDYH�WR�VHOO�DVVHWV��DWWHPSW�WR�LQFUHDVH�WKHLU�FDVK�IORZV�DW�WKH�H[SHQVH

RI�WKHLU�FRPSHWLWRUV��RU�JR�EDQNUXSW��,Q�FRQWUDVW�WR�WKH�LQIODWLRQDU\�FRXUVH��DOO

WKUHH� FODVVHV�RI� DFWLRQ� WHQG� WR� IXUWKHU�GHSUHVV� WKH� FXUUHQW�SULFH� OHYHO�� WKXV�DW

OHDVW�SDUWLDOO\�H[DFHUEDWLQJ�WKH�RULJLQDO�LPEDODQFH�

,I�DVVHWV�DUH�VROG�DV�JRLQJ�FRQFHUQV��WKHQ�WKRVH�ZKR�EX\�WKHP�IDFH�D�ORZHU

FRVW� RI� FDSLWDO�� DQG� FDQ� XQGHUFXW� WKHLU� ULYDOV� LQ� WKH� FXUUHQW� JRRGV�PDUNHW�� ,I
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DVVHWV�DUH�EURNHQ�XS��WKHQ�WKH�SURGXFHU�JRRGV�DQG�FRPPRGLWLHV�WKDW�FRQVWLWXWH

WKHP� FRPSHWH� DW� UHGXFHG� SULFHV�ZLWK� QHZ� RXWSXW� IURP� FRPSHWLWRUV�� ,I� ILUPV

DWWHPSW�WR�LQFUHDVH�FDVK�IORZV�E\�UHGXFLQJ�WKHLU�PDUNXSV��WKH\�ZLOO�EH�PDWFKHG

E\� RWKHU� FRPSHWLWRUV� LQ� VLPLODU� FLUFXPVWDQFHV�� WKXV� OHDGLQJ� LI� DQ\WKLQJ� WR

IXUWKHU�UHGXFHG�FDVK�IORZV�DQG�D�JHQHUDO�UHGXFWLRQ�LQ�WKH�SULFH�OHYHO��,I�ILUPV

JR�EDQNUXSW��WKHLU�VWRFNV�DQG�DVVHWV�ZLOO�EH�VROG�LQWR�GHSUHVVHG�PDUNHWV�� WKXV

IXUWKHU�UHGXFLQJ�FXUUHQW�SULFHV��7KH�DVVHW�SULFH�GHIODWLRQ�URXWH�LV�WKHUHIRUH�QRW

VHOI�FRUUHFWLQJ� EXW� UDWKHU� VHOI�UHLQIRUFLQJ�� DQG� LV� 0LQVN\¶V� H[SODQDWLRQ� RI� D

GHSUHVVLRQ�

7KXV�ZKLOH�0LQVN\�VWLOO�VHHV�LQIODWLRQ�DV�KDYLQJ�GHOHWHULRXV�HIIHFWV�GXULQJ

D� UHODWLYHO\� VWDEOH� SHULRG� RI� HFRQRPLF� JURZWK�� KH� SHUFHLYHV� LW� LQ� TXLWH� D

GLIIHUHQW� OLJKW� GXULQJ� D� WLPH� RI� FULVLV�� 7KH� IXQGDPHQWDO� SUREOHP� GXULQJ� D

ILQDQFLDO�FULVLV�LV�WKH�LPEDODQFH�EHWZHHQ�WKH�GHEWV�LQFXUUHG�WR�SXUFKDVH�DVVHWV�

DQG�WKH�FDVK�IORZV�WKRVH�DVVHWV�JHQHUDWH��$�KLJK�UDWH�RI�LQIODWLRQ�GXULQJ�D�FULVLV

HQDEOHV�GHEWV�ZKLFK�ZHUH�EDVHG�RQ�XQUHDOLVWLF�H[SHFWDWLRQV�WR�EH�QRQHWKHOHVV

YDOLGDWHG��DOEHLW�RYHU�D�ORQJHU�SHULRG�WKDQ�SODQQHG�DQG�ZLWK�IDU�OHVV�UHDO�JDLQ

WR�WKH�LQYHVWRUV��$�ORZ�UDWH�RI� LQIODWLRQ�ZLOO�PHDQ�WKDW� WKRVH�GHEWV�FDQQRW�EH

PHW��ZLWK�FRQVHTXHQW�³GRPLQR´�HIIHFWV�HYHQ� IRU� LQYHVWPHQWV�ZKLFK�ZHUH�QRW

XQUHDOLVWLF�

7KH�DERYH�VNHWFK�EDVLFDOO\�GHVFULEHV�0LQVN\¶V�SHUFHSWLRQ�RI�DQ�HFRQRP\

LQ� WKH� DEVHQFH� RI� D� JRYHUQPHQW� VHFWRU�� :LWK� %LJ� *RYHUQPHQW�� WKH� SLFWXUH

FKDQJHV� LQ� WZR�ZD\V�� GXH� WR� WKH� LPSDFW� RI� ILVFDO� GHILFLWV� DQG�5HVHUYH�%DQN

LQWHUYHQWLRQV� RQ� FRUSRUDWH� FDVK� IORZV�� :LWK� D� GHYHORSHG� VRFLDO� VHFXULW\

V\VWHP��WKH�FROODSVH�LQ�FDVK�IORZV�ZKLFK�RFFXUV�ZKHQ�D�ERRP�EHFRPHV�D�SDQLF
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ZLOO� EH� DW� OHDVW� SDUWO\� DPHOLRUDWHG� E\� D� IDOO� LQ� WD[� UHYHQXHV� DQG� D� ULVH� LQ

JRYHUQPHQW� VSHQGLQJ²WKH� FODVVLF� ³DXWRPDWLF� VWDELOLVHUV´�� WKRXJK� WKLV� WLPH

VHHQ�LQ�D�PRUH�PRQHWDU\�OLJKW��7KH�FROODSVH�LQ�FUHGLW�FDQ�DOVR�EH�WHPSHUHG�RU

HYHQ�UHYHUVHG�E\�UDSLG�DFWLRQ�E\�WKH�5HVHUYH�%DQN�WR�LQFUHDVH�OLTXLGLW\��:LWK

ERWK� WKHVH� IRUFHV� RSHUDWLQJ� LQ� DOO�:HVWHUQ� HFRQRPLHV� VLQFH�::,,�� 0LQVN\

H[SHFWHG�WKH�FRQYHQWLRQDO�F\FOH�WR�EH�PDUNHG�E\�³FKURQLF�DQG�����DFFHOHUDWLQJ

LQIODWLRQ´� �0LQVN\� ����E�� ������ �����+RZHYHU� E\� WKH� HQG� RI� WKH� ����V�� WKH

FRVW�SUHVVXUHV�ZKLFK�FRLQFLGHG�ZLWK�WKH�VOXPS�RI�WKH�HDUO\���V�KDG�ORQJ�VLQFH

EHHQ� HOLPLQDWHG�� E\� ��� \HDUV� RI� KLJK� XQHPSOR\PHQW�� DQG� WKH� GLPLQXWLRQ� RI

23(&¶V�FDUWHO� SRZHU��7KH�FULVLV�RI� WKH� ODWH���V� WKXV�RFFXUUHG� LQ�D�PLOLHX�RI

ORZ�LQIODWLRQ��UDLVLQJ�WKH�VSHFWUH�RI�D�GHEW�GHIODWLRQ�

0LQVN\¶V� SHUVSHFWLYH� FDVWV� D� UDGLFDOO\� GLIIHUHQW� OLJKW� RQ� SRVW�::,,

ILQDQFLDO� KLVWRU\��5DWKHU� WKDQ�EHLQJ� VHHQ� DV� WKH� QRUPDO� IXQFWLRQLQJ�RI� D� IUHH

PDUNHW�HFRQRP\��WKH�ORQJ�SHULRG�RI�HFRQRPLF�VWDELOLW\�IURP�WKH�HQG�RI�::,,

WLOO� WKH� HQG� RI� WKH� ����V� LV� ODUJHO\� DWWULEXWHG� WR� WKH� FRQVHUYDWLYH� ILQDQFLDO

DWWLWXGHV�DQG� VWUXFWXUHV�HVWDEOLVKHG� LQ� WKH�DIWHUPDWK�RI� WKH�*UHDW�'HSUHVVLRQ�

7KH�VWDJIODWLRQ�RI�WKH�����V�LV�H[SODLQHG�XVLQJ�.H\QHVLDQ�IRXQGDWLRQV��UDWKHU

WKDQ�0RQHWDULVW�RQHV��7KH�ERRP�DQG�EXVW�H[SHULHQFH�RI�WKH���V�DQG�HDUO\���V

LV� FRQFHLYHG� DV� D� PDQLIHVWDWLRQ� RI� QRUPDO� F\FOLFDO� EHKDYLRXU� LQ� D� ILQDQFLDO

HFRQRP\��UDWKHU�WKDQ�DQ�DEHUUDWLRQ��'HUHJXODWLRQ�RI�WKH�ILQDQFLDO�VHFWRU��ZKLOH

QRW�SRUWUD\HG�DV� WKH�VROH�FDXVH�RI� WKH� LQVWDELOLW\�GXULQJ� WKH�����V�� LV�VHHQ�DV

FRQWULEXWLQJ� WR� LWV� VHYHULW\� E\� UHPRYLQJ� VRPH� RI� WKH� OLPLWHG� FRQVWUDLQWV� WR

F\FOLFDO� EHKDYLRXU� ZKLFK� H[LVW� LQ� D� UHJXODWHG� V\VWHP�� 7KH� SUHVHQW

³DFKLHYHPHQWV´�RQ� LQIODWLRQ�DUH�VHHQ�DV�PDQLIHVWDWLRQV�RI�D�GHEW�GHIODWLRQDU\
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SURFHVV�� LQGLFDWLYH� RI� WKH� SUREOHPV� RI� D� F\FOLFDO� HFRQRP\�� UDWKHU� WKDQ� D

IRXQGDWLRQ� IRU� UHFRYHU\�� *LYHQ� WKH� SURIRXQG� GLIIHUHQFHV� EHWZHHQ� 0LQVN\¶V

LQWHUSUHWDWLRQ� RI� WKH� FXUUHQW� VWDWH� RI� FDSLWDOLVP� DQG� WKRVH� RI� FRQYHQWLRQDO

HFRQRPLF�DQDO\VLV��KLV�K\SRWKHVLV�ZDUUDQWV�FDUHIXO�H[DPLQDWLRQ�

��� 0RGHOOLQJ�DQG�6LPXODWLQJ�WKH�)LQDQFLDO�,QVWDELOLW\

+\SRWKHVLV

7KRXJK� WKH� URRWV�RI� WKH�)LQDQFLDO� ,QVWDELOLW\�+\SRWKHVLV� FDQ�EH� WUDFHG� WR

0LQVN\¶V� DWWHPSWV� WR� EXLOG� D� PDWKHPDWLFDO� PRGHO� RI� WKH� WUDGH� F\FOH� ZKLFK

LQWHJUDWHG� WKH� ILQDQFLDO� VHFWRU�ZLWK� WKH� UHDO� HFRQRP\�� DV�KH� UHILQHG� WKH�),+�

0LQVN\�PDGH�IHZHU�DWWHPSWV�WR�EXLOG�FRPSUHKHQVLYH�PDWKHPDWLFDO�PRGHOV��$V

WKH�QH[W�&KDSWHU�LQGLFDWHV��WKLV�GHFOLQLQJ�LQWHUHVW�LQ�PRGHO�EXLOGLQJ�PD\�UHIOHFW

WKH� LQDSSURSULDWHQHVV� RI� WKH� PHWKRGV� FKRVHQ� E\� 0LQVN\�� UDWKHU� WKDQ� WKH

ZRUWKZKLOHQHVV� RI� WKH� HQGHDYRXU� LWVHOI�� &KDSWHU� 7KUHH� RXWOLQHV� WKH� PRGHOV

0LQVN\�GLG�GHYHORS��EDVHG�RQ�WKH�PXOWLSOLHU�DFFHOHUDWRU�SULQFLSOH��DQG�VKRZV

WKDW� WKH� PXOWLSOLHU�DFFHOHUDWRU� FRQFHSW� LV� EDVHG� RQ� D� VLPSOH� EXW� SURIRXQG

HFRQRPLF�PLVWDNH��&RUUHFWLQJ�WKLV�HUURU�OHDGV�WR�D�OLQHDU�PRGHO�RI�HQGRJHQRXV

F\FOLFDO�JURZWK�ZKLFK��ZKLOH�OLPLWHG�E\�LWV�OLQHDULW\��LV�D�IDU�PRUH�FRJHQW�IRUP

RI�G\QDPLF�DQDO\VLV�WKDQ�WKDW�GHYHORSHG�E\�+DQVHQ��6DPXHOVRQ�DQG�+LFNV�
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� /LQHDU�0RGHOV�RI�F\FOLFDO�JURZWK

��� 0LQVN\¶V�PDWKHPDWLFDO�PRGHOV

0LQVN\¶V� ILUVW� DWWHPSW� WR� LQFRUSRUDWH� ILQDQFH� LQWR� D� PRGHO� RI� WKH� WUDGH

F\FOH� HPSOR\HG� +LFNV¶V� UHQGLWLRQ��� RI� WKH� FRQYHQWLRQDO� +DQVHQ�6DPXHOVRQ

PXOWLSOLHU�DFFHOHUDWRU�PRGHO��,Q�WKLV�PRGHO��D�VHFRQG�RUGHU�GLIIHUHQFH�HTXDWLRQ

LV� GHULYHG� IRU�RXWSXW� DW� WLPH� W� E\� FRPELQLQJ� D� UHODWLRQ� IRU� LQYHVWPHQW� DQG� D

UHODWLRQ�IRU�FRQVXPSWLRQ��7KH�GHULYDWLRQ�EHJLQV�ZLWK�WKH�GLYLVLRQ�RI�RXWSXW�<

LQWR�FRQVXPSWLRQ�&�DQG�LQYHVWPHQW�,�

��� <W = &W + ,W
&RQVXPSWLRQ�LV�SRUWUD\HG�DV�D�ODJJHG�OLQHDU�IXQFWLRQ�RI�LQFRPH�

��� &W = α ⋅ <W−�
,QYHVWPHQW�LV�PRGHOOHG�DV�D�ODJJHG�OLQHDU�IXQFWLRQ�RI�WKH�UDWH�RI�FKDQJH�RI

LQFRPH�

��� ,W = β ⋅ (<W−� − <W−�)

7KHVH�DUH�VXEVWLWXWHG�WR�\LHOG�D�VHFRQG�RUGHU�OLQHDU�GLIIHUHQFH�HTXDWLRQ�IRU

RXWSXW�

��� <W = (α + β) ⋅ <W−� − β ⋅ <W−�
7KH� FKDUDFWHULVWLFV� RI� WKLV� PRGHO� ZKHQ� α � DQG� β � DUH� FRQVWDQWV� DUH

ZHOO�NQRZQ��0LQVN\¶V�LQQRYDWLRQV�ZHUH�WR�DUJXH�WKDW�β � LV�D�IXQFWLRQ�ZKLFK

GHSHQGV� XSRQ� ILQDQFLDO� FRQGLWLRQV�� DQG� WR� FRQVLGHU� WKDW� ZKHQ� WKH� HFRQRP\

³KLW´�WKH�FHLOLQJ��WKH�UHVXOW�ZDV�WKH�FUHDWLRQ�RI�QHZ�³LQLWLDO�FRQGLWLRQV´�ZKLFK

ZRXOG� UHVHW� WKH� GLIIHUHQFH� HTXDWLRQ� SURFHVV��:LWK� UHVSHFW� WR� WKH� IRUPHU�� KH

H[DPLQHG�D�QXPEHU�RI�GLIIHUHQW�ILQDQFLDO�UHJLPHV��LQFOXGLQJ�RQH�LQ�ZKLFK�WKH
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PRQH\� VXSSO\� ZDV� LQILQLWHO\� HODVWLF�� +H� DUJXHG� WKDW� VLQFH� β � UHIOHFWHG� WKH

SURSHQVLW\�WR�LQYHVW��WKLV�ZRXOG�IDOO�DV�LQGHEWHGQHVV�URVH��OHDGLQJ�WR�WKH�PRGHO

VZLWFKLQJ�IURP�LWV�PRQRWRQLFDOO\�H[SORVLYH�WR�LWV�F\FOLFDO�UDQJH��,QGHEWHGQHVV

URVH� EHFDXVH� WKH� GLIIHUHQFH� EHWZHHQ� H[�DQWH� VDYLQJV� DQG� H[�DQWH� LQYHVWPHQW

�GHILQHG� UHVSHFWLYHO\� DV� � DQG� �<W−� −&W = (� − α) ⋅ <W−�
�� ������ ����� ����D�� ������ ����� ZDV� ILQDQFHG� E\,W = β ⋅ (<W−� − <W−�)

ERUURZLQJ�� %RUURZLQJ� RFFXUUHG� ZKHQ� H[�DQWH� LQYHVWPHQW� H[FHHGHG� H[�DQWH

VDYLQJV��DQG�WKH�PRQH\�VXSSO\�LQFUHDVHG�WR�PDWFK�WKH�FKDQJH�LQ�LQFRPH��:LWK

YDOXHV�RI����IRU�α ����IRU�β��DQG�����DQG�����IRU�WKH�ILUVW�WZR�YDOXHV�RI�<��DQG

NHHSLQJ�β �FRQVWDQW��WKLV�JHQHUDWHG�WKH�V\VWHP�SORWWHG�LQ�)LJXUH�����

)LJXUH�� 0LQVN\¶V�([SORVLYH�0RQH\�6XSSO\�([WHQVLRQ�WR�+LFNV¶V�6HFRQG
2UGHU�'LIIHUHQFH�(TXDWLRQ

0LQVN\�DUJXHG� WKDW� WKLV�ZRXOG� UHVXOW� LQ� D� UDSLGO\�JURZLQJ�FRPSRQHQW� RI

LQYHVWPHQW� EHLQJ� ILQDQFHG� E\� GHEW�� DQG� LQ� NHHSLQJ� ZLWK� .DOHFNL� �������� D
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WHQGHQF\� IRU� FDSLWDOLVWV� WR� DWWHQXDWH� IXWXUH� LQYHVWPHQW� LQ� UHVSRQVH� WR� WKH

LQFUHDVH�LQ�ULVN��7KLV�ZRXOG�OHDG�WR�D�GHFOLQH�LQ�WKH�β �FRHIILFLHQW��FRQYHUWLQJ

WKH�V\VWHP�IURP�DQ�H[SORVLYH�RQH�LQWR�D�F\FOLFDO�RQH��DQG�WKXV�H[SODLQLQJ�WKH

XSZDUGV�WXUQLQJ�SRLQW�RI�WKH�PRGHO��:KLOH�0LQVN\�GLG�QRW�DWWHPSW�WR�SURYLGH

DQ� H[SOLFLW� IXQFWLRQDO� IRUP� IRU� β �� HLWKHU� LQ� WKLV� SDSHU� RU� KLV� VXEVHTXHQW

DWWHPSW�WR�UHFRQFLOH�PRGHOV�RI�JURZWK�DQG�F\FOHV��0LQVN\��������WKLV�DQDO\VLV

RI� WKH� β � FRHIILFLHQW� PDGH� KLP� DZDUH� RI� WKH� IDFW� WKDW� ³WKH� DFFHOHUDWRU

FRHIILFLHQW�����LV�LQ�SDUW�EDVHG�RQ�WKH�SURGXFWLYH�HIILFLHQF\�RI�LQYHVWPHQW��EXW�LW

LV� DOVR� UHODWHG� WR� WKH�ZLOOLQJQHVV� RI� LQYHVWRUV� WR� WDNH� ULVNV� DQG� WKH� WHUPV� LQ

ZKLFK�LQYHVWRUV�FDQ�ILQDQFH�WKHLU�HQGHDYRXUV���´������������

:KLOH�0LQVN\¶V�DUJXPHQW� LV� LQWXLWLYHO\�DSSHDOLQJ�� WKH�GHILFLHQFLHV�RI� WKH

XQGHUO\LQJ�PXOWLSOLHU�DFFHOHUDWRU�PRGHO�RYHUZKHOP�WKH�LQWXLWLYH�FDVH��VLQFH�DV

)LJXUH���LQGLFDWHV��WKH�UDWH�RI�JURZWK�SUHGLFWHG�E\�WKH�PRGHO�LV�IDU�WRR�KLJK�WR

EH�WDNHQ�VHULRXVO\��(YHQ�LI�ZH�GHILQH�HDFK�SHULRG�DV�WKH�KRUL]RQ�IRU�SODQQLQJ

ODUJH�VFDOH� LQYHVWPHQW� �VD\� VHYHQ� \HDUV��� WKLV� LPSOLHV� RXWSXW� LQFUHDVLQJ� WHQ

WKRXVDQGIROG�LQ�WHQ�VXFK�SHULRGV���LQ�WKH�DEVHQFH�RI�WKH�ILQDQFH�FRQVWUDLQW��7KLV

IDU�H[FHHGV�DFKLHYHG�JURZWK�UDWHV��DQG�WKXV�LPSOLHV�WKDW�WKH�ILQDQFH�FRQVWUDLQW

ZRXOG�EH�LQYRNHG�IDU�PRUH�RIWHQ�WKDQ�HYHQ�0LQVN\�ZRXOG�DUJXH�LW�KDV�EHHQ�

7KH� PRGHO� WKXV� GLVSOD\V� IDU� PRUH� LQVWDELOLW\� WKDQ� WKH� UHDO� ZRUOG� LQ� IDFW

SRVVHVVHV�

,Q�SDUW��WKH�UHDVRQ�IRU�WKLV�ZDV�EHVW�SXW�E\�.DOGRU��VLQFH�OLQHDU�PRGHOV�RI

F\FOHV� LPSO\� HLWKHU� ³GDQJHURXV� LQVWDELOLWLHV´� RU� ³PRUH� VWDELOLW\� WKDQ� WKH� UHDO

ZRUOG� DSSHDUV�� LQ� IDFW�� WR� SRVVHVV´�� WKH� IXQFWLRQV� ³FDQQRW� ERWK� EH� OLQHDU´

�.DOGRU� ������ ������� DQG� WKH� IDXOW� WKHUHIRUH� OLHV� ZLWK� WKH� DVVXPSWLRQ� RI
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OLQHDULW\�� +RZHYHU�� SDUW� RI� WKH� UHDVRQ� FDQ� EH� VODWHG� EDFN� WR� D� VLPSOH� EXW

SURIRXQG� HFRQRPLF� PLVWDNH� LQ� WKH� GHULYDWLRQ� RI� WKH� PXOWLSOLHU�DFFHOHUDWRU

PRGHO� LWVHOI��7KLV�PLVWDNH� LV�PRVW� DSSDUHQW�ZKHQ�+LFNV¶V� UHLQWHUSUHWDWLRQ� RI

+DUURG¶V�PRGHO�RI�XQVWDEOH�JURZWK�LV�DQDO\VHG�

��� +DUURG

7KRXJK�+DUURG¶V�³$Q�(VVD\�LQ�'\QDPLF�7KHRU\´��+DUURG�������KDV�EHHQ

FRQYHQWLRQDOO\�LQWHUSUHWHG�VROHO\�DV�DQ�DWWHPSW�WR�FRQVWUXFW�D�WKHRU\�RI�JURZWK�

KLV� DLP� ZDV� WR� GHYLVH� D� WKHRU\� ZKLFK� H[SODLQHG� ERWK� JURZWK� DQG� F\FOHV���

+DUURG�EHJDQ�WKH�(VVD\�E\�FULWLFLVLQJ�PRGHOV�ZKLFK�UHOLHG�VROHO\�XSRQ�ODJV�WR

JHQHUDWH� RVFLOODWRU\� EHKDYLRXU�� QRWLQJ� WKDW� ³WKHUH� LV� VRPH� GRXEW� DV� WR� WKH

QDWXUH� RI� WKH� WUHQG� RQ�ZKLFK� WKH� RVFLOODWLRQ� LV� VXSHULPSRVHG´�� DQG� LPSO\LQJ

WKDW�LQ�WKHVH�PRGHOV� WKH�WUHQG�DQG�WKH�F\FOH�DUH�ORJLFDOO\�GLVWLQFW��ZKHUHDV�KH

SURSRVHG�WR�VKRZ�WKDW�³WKH�WUHQG�RI�JURZWK�PD\�LWVHOI�JHQHUDWH�IRUFHV�PDNLQJ

IRU� RVFLOODWLRQ´� �+DUURG� ������ ��������:KDW� KH� ODWHU� GHVFULEHG� DV� KLV� ³EDVLF

DQWLQRP\´��+DUURG������������LV�WKH�VHW�RI�SURSRVLWLRQV�³����WKDW�WKH�OHYHO�RI�D

FRPPXQLW\¶V�LQFRPH�LV�WKH�PRVW�LPSRUWDQW�GHWHUPLQDQW�RI�LWV�VXSSO\�RI�VDYLQJ�

���� WKDW� WKH� UDWH� RI� LQFUHDVH� RI� LWV� LQFRPH� LV� DQ� LPSRUWDQW� GHWHUPLQDQW� RI� LWV

GHPDQG�IRU�VDYLQJ��DQG�����WKDW�GHPDQG�LV�HTXDO�WR�VXSSO\´��+DUURG�����������

([SUHVVLQJ�WKLV�LQ�HTXDWLRQV��+DUURG¶V�NH\�UHODWLRQV�DUH�

����

6 = 6(<)

, = ,
G<

GW




6 = ,

+DUURG¶V� GHULYDWLRQ� RI� KLV� G\QDPLFV� LV� UDWKHU� FXPEHUVRPH�� ,W� LV� UDWKHU

HDVLHU�WR�UHDFK�WKH�VDPH�UHVXOW�E\�G\QDPLVLQJ�WKH�*HQHUDO�7KHRU\�HTXDOLW\�RI
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H[�SRVW�VDYLQJV�DQG�LQYHVWPHQW��DQG�WKHQ�PDNLQJ�WKH�DQDORJ\��DV�+DUURG�GLG�

EHWZHHQ�DQ�H[SUHVVLRQ�IRU�DFWXDO�RXWFRPHV�DQG�RQH�IRU�GHVLUHG�RXWFRPHV�

����

, = 6 'LYLGH ERWK VLGHV E\ <
,

<
= 6

<
,QWURGXFH WKH LQFUHPHQW WR RXWSXW

,

<
⋅ ∂<

∂< = 6

<
5HDUUDQJH WHUPV

,

∂< ⋅ ∂<
<

= V 'HILQLQJ WHUPV

&S ⋅* = V

&
S
�LV�WKH�DFWXDO�LQFUHPHQWDO�FDSLWDO�WR�RXWSXW�UDWLR��,&25���*�WKH�DFWXDO�UDWH

RI� JURZWK�� DQG� V� WKH� DYHUDJH� SURSHQVLW\� WR� VDYH�� %\� DQDORJ\� ������� �������

+DUURG�SXW�IRUZDUG�KLV�³)XQGDPHQWDO�(TXDWLRQ´������������ ��ZKHUH*Z = V
&

&�LV�WKH�GHVLUHG�,&25�DQG�*
Z
�WKH�ZDUUDQWHG�UDWH�RI�JURZWK��,Q�WKLV�FDVH��*

Z
�LV�D

GHULYHG�TXDQWLW\��JLYHQ�V�DQG�&��*
Z
�LV�GHWHUPLQHG��7KH�LQVWDELOLW\�RI�G\QDPLF

HTXLOLEULXP²+DUURG¶V� ³NQLIH�HGJH´�� ZKLFK�� KLV� ODWHU� SURWHVWDWLRQV

QRWZLWKVWDQGLQJ�� LV� DQ� DFFXUDWH� FKDUDFWHULVDWLRQ� RI� KLV� HDUO\

FRQWULEXWLRQV��²UHVXOWV�IURP�WKH�LQWHUDFWLRQ�RI�WKH�HTXDWLRQV�IRU�*�DQG�*
Z
��,I

*!*
Z
� WKHQ�&

S
�&�� DQG� WKH� DFWXDO� LQFUHPHQW� WR� VWRFNV� ZLOO� EH� OHVV� WKDQ� WKH

GHVLUHG�LQFUHPHQW��WKXV�OHDGLQJ�FDSLWDOLVWV�WR�LQFUHDVH�RUGHUV��7KLV�ZLOO�LQFUHDVH

WKH�UDWH�RI�JURZWK��IXUWKHU�LQFUHDVLQJ�WKH�JDS�EHWZHHQ�*�DQG�*
Z
��6LPLODUO\��LI

*�*
Z
�� DFWXDO� VWRFNV�ZLOO� H[FHHG� GHVLUHG� VWRFNV�� RUGHUV�ZLOO� IDOO� DQG� JURZWK

ZLOO�IDOWHU�

+DUURG�DGGHG�RQH�IXUWKHU�FRQFHSW�� WKH�XQIRUWXQDWHO\�QDPHG�³QDWXUDO´�UDWH

RI�JURZWK��ZKLFK�KH�GHILQHG�DV�³WKH�PD[LPXP�UDWH�RI�JURZWK�DOORZHG�E\�WKH

LQFUHDVH�RI�SRSXODWLRQ��LQFUHDVH�RI�FDSLWDO��WHFKQRORJLFDO�LPSURYHPHQW�DQG�WKH

ZRUN�OHLVXUH� SUHIHUHQFH� VFKHGXOH�� VXSSRVLQJ� WKDW� WKHUH� LV� DOZD\V� IXOO

HPSOR\PHQW� LQ� VRPH� VHQVH�´� �+DUURG� ������ ���� 7KH� UHODWLRQVKLS� RI� WKH

ZDUUDQWHG� UDWH�*
Z
� WR� WKLV� PD[LPXP� IHDVLEOH� UDWH� RI� JURZWK�*

P
� GHWHUPLQHV
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ZKHWKHU�WKH�HFRQRP\�LV�SURQH�WR�VOXPSV�RU�ERRPV��DQG�LW�LQYROYHV�D�SDUDGR[�

,I�*
P
!*

Z
��WKHQ�LW�LV�IHDVLEOH�IRU�DFWXDO�JURZWK�*�WR�OLH�EHWZHHQ�WKH�WZR��,I�VR�

WKHQ�*�ZLOO�ULVH��WKH�NQLIH�HGJH��XQWLO�LW�KLWV�*
P
²D�ERRP��+RZHYHU��LI�*

P
�*

Z
�

WKHQ� LW� LV� QRW� SRVVLEOH� IRU� DFWXDO� JURZWK� WR� OLH� EHWZHHQ� WKH� WZR�� *� PXVW

WKHUHIRUH�EH�OHVV�WKDQ�*
Z
��DQG�WKH�HFRQRP\�ZLOO�IDOO²D�VOXPS��7KH�SDUDGR[�LV

WKDW�DQ�HFRQRP\�LQKDELWHG�E\�FRQVHUYDWLYH�FDSLWDOLVWV²ZKLFK�WKHUHIRUH�KDV�D

ORZ� *
Z
²LV� OLNHO\� WR� H[SHULHQFH� ERRP� FRQGLWLRQV� LQ� JHQHUDO�� ZKHUHDV� DQ

HFRQRP\� LQKDELWHG� E\� DJJUHVVLYH� FDSLWDOLVWV²ZLWK� D� KLJK� *
Z
²LV� OLNHO\� WR

H[SHULHQFH�VOXPSV�

��� +LFNV

2I� WKH� PDQ\� FRPPHQWDWRUV� XSRQ� +DUURG�� WKH� PRVW� LQIOXHQWLDO� ZDV

XQGRXEWHGO\�+LFNV��DQG�KH�REMHFWHG�VWUHQXRXVO\�WR�WKH�PDWKHPDWLFDO�LQVWDELOLW\

RI�+DUURG¶V�G\QDPLF�HTXLOLEULXP��+DUURG��KH�QRWHV�

ZHOFRPHV� WKH� LQVWDELOLW\�RI�KLV� V\VWHP��EHFDXVH�KH�EHOLHYHV� LW

WR�EH�DQ�H[SODQDWLRQ�RI�WKH�WHQGHQF\�WR�IOXFWXDWLRQ�ZKLFK�H[LVWV�LQ

WKH� UHDO�ZRUOG���� %XW� D�PDWKHPDWLFDO� LQVWDELOLW\� GRHV� QRW� LQ� LWVHOI

HOXFLGDWH� IOXFWXDWLRQ��$�PDWKHPDWLFDOO\�XQVWDEOH� V\VWHP�GRHV�QRW

IOXFWXDWH��LW�MXVW�EUHDNV�GRZQ���+LFNV������������UHYLHZLQJ�+DUURG

�����

7KLV� LQFRUUHFW� SURSRVLWLRQ��� ZDV� WKH� FXH� IRU� +LFNV� WR� HPEDUN� XSRQ� D

UHLQWHUSUHWDWLRQ�RI�+DUURG��ZKLFK�KDG�DV�LWV�PDMRU�REMHFWLYH�SURYLGLQJ�D�VWDEOH

EXW� IOXFWXDWLQJ� DOWHUQDWLYH� WR� +DUURG¶V� DQDO\VLV�� XVLQJ� WKH� PDWKHPDWLFDO

WHFKQLTXHV� DYDLODEOH� DW� WKDW� WLPH�� 7KH� WHFKQLTXH� KH� HPSOR\HG� ZDV� WKH

LQWURGXFWLRQ�RI�ODJV�
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+LFNV�REVHUYHG�WKDW�³,W� LV�QRW�JHQHUDOO\�UHDOLVHG��0U�+DUURG�KDV�FHUWDLQO\

IDLOHG� WR� UHDOLVH� LW�� WKDW� WKH� JUHDW� IXQFWLRQ� RI� ODJV� ���� LQ� G\QDPLF� WKHRU\� LV� WR

LPSDUW�MXVW�WKDW�PHDVXUH�RI�VWDELOLW\�����DV�LV�UHTXLUHG�WR�PDNH�WKH�PRYHPHQWV�RI

WKH� V\VWHP� HFRQRPLFDOO\� GHWHUPLQDWH´� �+LFNV� ������ ������ +H� EHJDQ� WR

LQWURGXFH� WKHP� E\� UHFDVWLQJ� +DUURG¶V� � DV� �� +DUURG¶Vδ< δ< = <Q − <Q−�
HTXDWLRQ�IRU�DFWXDO�JURZWK��� ��WKXV�EHFDPH��ZKHQ�ERWK�VLGHV�ZHUH* ×& = V
PXOWLSOLHG�E\�<

Q
�� ��+LFNV�FRPPHQWHG�WKDW�LQ�WKLVF × (<Q − <Q−�) = V × <Q

IRUP� WKH� HTXDWLRQ� ORRNHG� ³GHFLGHGO\� TXHHU�� ,W� LV� QRW� UHDOO\� UHDVRQDEOH� WR

DVVXPH� WKDW�FXUUHQW� LQYHVWPHQW� VKRXOG�GHSHQG�RQ� WKH� LQFUHPHQW�RI�RXWSXW� LQ

WKH� VDPH� SHULRG���´� +H� LQVWHDG� SURSRVHG� WR� EDVH� LQYHVWPHQW� ³XSRQ� WKH

LQFUHPHQW� RI� LQFRPH� LQ� WKH� SUHFHGLQJ� SHULRG�� DQG� FRQVXPSWLRQ� XSRQ� WKH

LQFRPH�RI�WKH�SUHFHGLQJ�SHULRG�´������������

$W�WKLV�SRLQW�KH�GLG�VRPHWKLQJ�ZKLFK�0LQVN\�ZDV�FDUHIXO�QRW�WR�GR�������

������ZKLFK� LV� WR� FRQIXVH� DFWXDO�ZLWK� GHVLUHG� LQYHVWPHQW��+LFNV¶V� VWDWHPHQW

WKDW�LQYHVWPHQW�VKRXOG�QRW�GHSHQG�XSRQ�WKH�LQFUHPHQW�WR�RXWSXW�LQ�WKH�FXUUHQW

SHULRG� LV� FOHDUO\� GLUHFWHG� DW� LQWHQGHG� LQYHVWPHQW�� VLQFH� DFWXDO� LQYHVWPHQW� LV

SURSHUO\�GHILQHG�DV�WKH�LQFUHPHQW�WR�WKH�FDSLWDO�VWRFN�

���� ,W ≡ .W −.W−�

6LQFH� FDSLWDO� VWRFN� FDQ� LQ� WXUQ� EH� UHODWHG� WR� RXWSXW� YLD� WKH� DFFHOHUDWRU� �

�� DW� WKLV� DJJUHJDWH� OHYHO�� LW� LV� WKXV� TXLWH� FOHDU� WKDW� DFWXDO.W = Y × <W
LQYHVWPHQW�LQ�SHULRG�W�LV�UHODWHG�WR�RXWSXW�LQ�WKH�VDPH�SHULRG�

���� ��,W = Y × (<W − <W−�)

2Q�WKH�RWKHU�KDQG��+LFNV¶V�UHODWLRQ

���� ,Q = F × (<Q−� − <Q−�)
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FOHDUO\� UHIHUV� WR� LQWHQGHG� LQYHVWPHQW�� UDWKHU� WKDQ� DFWXDO� LQYHVWPHQW�� +LV

ODJJHG�UHODWLRQ�IRU�FRQVXPSWLRQ

���� &W = (� − V) ⋅ <W−�

UHIHUV�WR�DFWXDO�FRQVXPSWLRQ��VR�WKDW�KLV�H[SUHVVLRQ�IRU�VDYLQJV

���� 6W = <W −&W = <W − (� − V) ⋅ <W−�

OLNHZLVH� UHIHUV� WR� DFWXDO� VDYLQJV�� +LFNV� VXEVWLWXWHG� HTXDWLRQV� ��� DQG� ��

LQWR�WKH�.H\QHVLDQ�LGHQWLW\�IRU�DFWXDO�RXWSXW�RI

���� <W ≡ &W + ,W

WR�\LHOG�WKH�VHFRQG�RUGHU�GLIIHUHQFH�HTXDWLRQ

���� <W = (� − V + F) ⋅ <W−� − F ⋅ <W−�

ZKLFK�KH� WKHQ�XVHG�DV� WKH�EDVLV�RI�KLV�PRGHO�RI� WKH� WUDGH�F\FOH��%XW� WKLV

H[SUHVVLRQ�� ZKLFK� LV� IXQFWLRQDOO\� LGHQWLFDO� WR� WKH� +DQVHQ�6DPXHOVRQ

PXOWLSOLHU�DFFHOHUDWRU�PRGHOV�ZKLFK�SUHGDWHG�LW��LV�FOHDUO\�PHDQLQJOHVV��VLQFH�,
W

LQ� LGHQWLW\� ��� PXVW� EH� DFWXDO� LQYHVWPHQW�� QRW� LQWHQGHG� LQYHVWPHQW�� 7KH

H[SUHVVLRQ�LQ�HTXDWLRQ�����ZKLFK�SXUSRUWV�WR�EH�DQ�H[SDQVLRQ�RI�����LV�LQ�IDFW

WKH� VXP� RI� DFWXDO� FRQVXPSWLRQ� DQG� LQWHQGHG� LQYHVWPHQW�� ZKLFK� LV� D

PHDQLQJOHVV�TXDQWLW\�

,Q�FRQWUDVW��WKH�DGGLWLRQ�RI�D� ODJJHG�H[SUHVVLRQ�IRU�DFWXDO�FRQVXPSWLRQ�WR

WKH� SURSHU� H[SUHVVLRQ� IRU� DFWXDO� LQYHVWPHQW� \LHOGV� D� ILUVW� RUGHU� GLIIHUHQFH

HTXDWLRQ��

����
<W = (� − V) ⋅ <W−� + Y × (<W − <W−�)

= Y−�+V
Y−� <W−�

7KLV�UHGXFHV�WR�WKH�IROORZLQJ�H[SUHVVLRQ�IRU�WKH�UDWH�RI�JURZWK�

����
< W−< W−�
< W−�

= J = V
Y−�
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+LFNV¶V� MXVWLILFDWLRQ� IRU� XVLQJ� D� ODJJHG� IRUPXODWLRQ� IRU� VDYLQJV�ZDV� WKDW

WKHUH�LV�PRUH�UHDVRQ�WR�ODJ�VDYLQJV�WKDQ�WKHUH�LV�WR�ODJ�LQYHVWPHQW�

³,W� LV� QRW� UHDOO\� UHDVRQDEOH� WR� DVVXPH� WKDW� FXUUHQW� LQYHVWPHQW

VKRXOG� GHSHQG� XSRQ� WKH� LQFUHPHQW� RI� RXWSXW� LQ� WKH� VDPH� SHULRG

�HVSHFLDOO\� LI� SHULRGV� DUH� VKRUW��� DQG� VWLOO� OHVV� LV� LW� UHDVRQDEOH� WR

DVVXPH�WKDW�VDYLQJV�GHSHQGV�ZKROO\�XSRQ�WKH�LQFUHPHQW�RI�LQFRPH

LQ�WKH�SUHFHGLQJ�SHULRG´��+LFNV������������

,Q�IDFW��WKH�LQWURGXFWLRQ�RI�D�ODJ�IRU�FRQVXPSWLRQ�ZDV�TXLWH�VSXULRXV��VLQFH

WKH� WLPH� IUDPH�IRU� LQYHVWPHQW� LV� VXEVWDQWLDOO\� ORQJHU� WKDQ� WKH� WLPH�IUDPH� IRU

FRQVXPSWLRQ�� VR� WKDW� LQ� WKLV�PRGHO�FRQVXPSWLRQ� LV�EHVW� WUHDWHG�DV�GHSHQGLQJ

XSRQ�LQFRPH�LQ�WKH�VDPH�SHULRG��7KH�PRUH�OLNHO\�PRWLYDWLRQ�IRU�+LFNV�WR�ODJ

LQYHVWPHQW� ZDV� WKDW� HTXDWLQJ� DFWXDO� XQODJJHG� VDYLQJV� WR� +LFNV¶V� ODJJHG

GHVLUHG� LQYHVWPHQW� JHQHUDWHV� D� FOHDUO\� PHDQLQJOHVV� HTXDWLRQ�� 7KLV� LQGLFDWHV

WKDW�DQ�XQODJJHG�H[SUHVVLRQ�IRU�DFWXDO�FRQVXPSWLRQ�VKRXOG�EH�FRPELQHG�ZLWK

WKH�GHILQLWLRQ�RI�DFWXDO�LQYHVWPHQW�WR�GHULYH�D�UHODWLRQ�IRU�DFWXDO�RXWSXW��7KLV

\LHOGV�WKH�HTXDWLRQ�

����
<W = (� − V) ⋅ <W + Y × (<W − <W−�)

= Y
Y−V<W−�

ZKLFK�UHGXFHV�WR�WKH�IROORZLQJ�H[SUHVVLRQ�IRU�WKH�UDWH�RI�JURZWK�RI�RXWSXW�

����
<W−<W−�
<W−�

= J = V
Y−V

%RWK� HTXDWLRQ� ��� DQG� HTXDWLRQ� ��� DUH� ILUVW� RUGHU� H[SUHVVLRQV��ZKLFK� FDQ

RQO\� JHQHUDWH� JURZWK�� QRW� F\FOHV�� 8QOLNH� WKH� +DQVHQ�6DPXHOVRQ�+LFNV

PRGHOV��KRZHYHU�� WKHVH�JLYH� UHDOLVWLF� UHVXOWV� IRU� UHDOLVWLF�SDUDPHWHU�YDOXHV�� ,I
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RQH�VXEVWLWXWHV�IHDVLEOH�YDOXHV�IRU�Y�DQG�V�RI���DQG����UHVSHFWLYHO\�LQWR�HTXDWLRQ

����LW�\LHOGV�WKH�HTXDOO\�IHDVLEOH�YDOXH�IRU�J�RI������S�D�

7KHUH� LV� WKXV� D� IXQGDPHQWDO� IODZ� LQ� WKH� +DQVHQ�6DPXHOVRQ� DSSURDFK� WR

PRGHOOLQJ�WKH�WUDGH�F\FOH��7KLV�FODVV�RI�GLIIHUHQFH�HTXDWLRQV�ZHUH�GHULYHG�E\

DGGLQJ�H[SUHVVLRQV�IRU�FRQVXPSWLRQ�DQG�LQYHVWPHQW�WR�JHQHUDWH�DQ�H[SUHVVLRQ

IRU�RXWSXW��EXW�WR�GHULYH�D�PRGHO�IRU�DFWXDO�RXWSXW��WKH�WHUPV�IRU�FRQVXPSWLRQ

DQG� LQYHVWPHQW� PXVW� OLNHZLVH� EH� WHUPV� IRU� DFWXDO� YDOXHV�� 7KHUH� LV� VRPH

ODWLWXGH�LQ�WKH�GHILQLWLRQ�IRU�FRQVXPSWLRQ��VLQFH�LW�LV�DQ�HPSLULFDO�TXHVWLRQ�DV

WR�ZKHWKHU�FRQVXPSWLRQ�LV�RU�LV�QRW�EDVHG�H[FOXVLYHO\�RQ�LQFRPH�LQ�WKH�FXUUHQW

SHULRG�� +RZHYHU� QR� VXFK� ODWLWXGH� H[LVWV� IRU� DFWXDO� LQYHVWPHQW�� ZKLFK� E\

GHILQLWLRQ�LV�WKH�LQFUHPHQW�WR�WKH�FDSLWDO�VWRFN�LQ�WKH�UHOHYDQW�SHULRG�

7KDW�WKH�FODVV�RI�PRGHOV�GHULYHG�E\�DGGLQJ�DFWXDO�FRQVXPSWLRQ�WR�LQWHQGHG

LQYHVWPHQW�KDV�DQ�HTXLOLEULXP�YDOXH�RI�]HUR�RXWSXW�LV�KDUGO\�VXUSULVLQJ��VLQFH

WKLV�DSSURDFK�DPRXQWV�WR�HTXDWLQJ�LQWHQGHG�LQYHVWPHQW�WR�DFWXDO�VDYLQJV��%XW

WKHUH� LV� QR� EDVLV� LQ� HLWKHU� SUH� RU� SRVW� .H\QHVLDQ� HFRQRPLF� WKHRU\� IRU� WKH

SURSRVLWLRQ�WKDW�LQWHQGHG�LQYHVWPHQW�DQG�DFWXDO�VDYLQJV�VKRXOG�EH�HTXDO�LQ�DQ\

JLYHQ�WLPH�SHULRG��6LQFH�ERWK�DUH�IXQFWLRQV�RI�RXWSXW�LQ�WKLV�VLPSOH�PRGHO��WKH

RQO\�OHYHO�RI�RXWSXW�ZKLFK�JXDUDQWHHV�WKHLU�HTXDOLW\�LV�]HUR��DQG�HTXDWLRQ����LV

PHUHO\� DQ� RVFLOODWRU\� PHWKRG� RI� UHDFKLQJ� WKLV� WULYLDO� VROXWLRQ�� 7KHUH� LV�

WKHUHIRUH�� QR� HFRQRPLF� UDWLRQDOH� WR� +LFNV¶V� PRGHO�� QRU� WR� WKH

+DQVHQ�6DPXHOVRQ� IDPLO\� RI� PRGHOV� WR� ZKLFK� LW� EHORQJV�� DQG� LW� LV� OLWWOH

ZRQGHU� WKDW� 0LQVN\� ZDV� XQDEOH� WR� XVH� LW� DV� DQ� HIIHFWLYH� IRXQGDWLRQ� IRU

PRGHOOLQJ�WKH�LPSDFW�RI�ILQDQFH�RQ�HFRQRPLF�VWDELOLW\�
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��� $�WKLUG�RUGHU�UHVROXWLRQ

7KH�IRUHJRLQJ�DQDO\VLV�LQ�HIIHFW�GLVPLVVHV�WKH�HQWLUH�IDPLO\�RI�VHFRQG�RUGHU

GLIIHUHQFH�HTXDWLRQ�PRGHOV�ZKLFK�GRPLQDWHG�DQDO\VLV�RI�WKH�WUDGH�F\FOH�LQ�WKH

��V�DQG���V��+RZHYHU�+LFNV¶V�NH\�LQVLJKW�WKDW�ODJV�SURYLGH�³MXVW�WKDW�PHDVXUH

RI� VWDELOLW\� ���� DV� LV� UHTXLUHG� WR� PDNH� WKH� PRYHPHQWV� RI� WKH� V\VWHP

HFRQRPLFDOO\� GHWHUPLQDWH´� FDQ� EH� FRPELQHG� ZLWK� +DUURG¶V� YLVLRQ� RI

G\QDPLFV�� DQG� WKH� NH\� *HQHUDO� 7KHRU\� FRQWULEXWLRQ� WKDW� LQYHVWPHQW

GHWHUPLQHV� WKH� OHYHO�RI� LQFRPH�� WR�\LHOG�D� WKLUG�RUGHU�PRGHO�ZKLFK�JHQHUDWHV

ERWK�JURZWK�DQG�F\FOHV�

)ROORZLQJ�+DUURG��ZH�DUJXH� WKDW� FDSLWDOLVWV� KDYH� D�GHVLUHG� UDWLR� EHWZHHQ

FKDQJHV� LQ� RXWSXW� DQG� FKDQJHV� LQ� WKH� FDSLWDO� VWRFN�� WKH�F� LQ�ZKDW� IROORZV� LV

GHILQLWHO\� D� EHKDYLRXUDO� YDULDEOH�� )ROORZLQJ� +LFNV�� ZH� PRGHO� WKLV� GHVLUHG

LQYHVWPHQW�DV�D� ODJJHG�UHVSRQVH� WR�FKDQJHV�LQ�RXWSXW��)ROORZLQJ�.H\QHV��ZH

GUDZ� WKH� FDXVDO� FKDLQ� IURP� LQYHVWPHQW� WR� VDYLQJV� YLD� WKH� OHYHO� RI� RXWSXW�

FDSLWDOLVWV� FDUU\� RXW� WKHLU� LQYHVWPHQW� SODQV�� VR� WKDW� SODQQHG� LQYHVWPHQW

EHFRPHV�DFWXDO�LQYHVWPHQW��ZKLFK�DGGV�WR�WKH�FDSLWDO�VWRFN��7KH�DOWHUHG�FDSLWDO

VWRFN� GHWHUPLQHV� WKLV� SHULRG¶V� RXWSXW� YLD� WKH� DFFHOHUDWRU�� WKXV� FORVLQJ� WKH

PRGHO�

����

,W = F × (<W−� − <W−�)
.W = .W−� + ,W−�
<W = �

Y ×.W
<W = �

Y × (Y × <W−� + F × (<W−� − <W−�))
<W = <W−� + F

Y × (<W−� − <W−�)

3DJH���

(FRQRPLF�*URZWK�DQG�)LQDQFLDO�,QVWDELOLW\



7KLV�PRGHO� UHFRQFLOHV� WKH� DSSDUHQWO\�GLVSDUDWH� DJHQGDV�RI�+DUURG��+LFNV

DQG�.H\QHV��+DUURG¶V�LQWXLWLRQV�DERXW�JURZWK�DQG�F\FOHV�DUH�FRQILUPHG�VLQFH

WKLV�PRGHO¶V�HTXLOLEULXP�FDQ�EH�VKRZQ�WR�EH�XQVWDEOH��DQG�WUHQG�DQG�F\FOH�DUH

LQWHUGHSHQGHQW� �VLQFH� LI� WKH� WKUHH� LQLWLDO� YDOXHV� IRU� <� DUH� LGHQWLFDO�� QHLWKHU

JURZWK� QRU� F\FOHV�ZLOO� RFFXU��� )LJXUH� �� SORWV� WKH� ILQDO� HTXDWLRQ� LQ� HTXDWLRQ

EORFN� ������ DQG� VKRZV� WKDW�+LFNV� LV� FRUUHFW� WR� DUJXH� WKDW� WKH� LQWURGXFWLRQ� RI

ODJV�ZLOO�SURYLGH�³MXVW� WKDW�PHDVXUH�RI�VWDELOLW\� ����DV� LV� UHTXLUHG� WR�PDNH� WKH

PRYHPHQWV�RI� WKH� V\VWHP�HFRQRPLFDOO\� GHWHUPLQDWH´�� VLQFH� WKH� LQVWDELOLW\�RI

WKLV�PRGHO�OHDGV�QRW�WR�FRPSOHWH�EUHDNGRZQ��EXW�WR�F\FOHV�DERXW�D�WUHQG�UDWH�RI

JURZWK�

)LJXUH�� &\FOLFDO�*URZWK�)URP�D�7KLUG�2UGHU�'LIIHUHQFH�(TXDWLRQ
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)LQDOO\�� .H\QHV¶V� LQVLJKWV� WKDW� LQYHVWPHQW� GHWHUPLQHV� RXWSXW�� DQG� WKDW

LQFUHDVLQJ�WKH�SURSHQVLW\�WR�VDYH�FDQ�GHFUHDVH�WKH�OHYHO�RI�RXWSXW��ZKLFK�ZHUH

SRVHG� LQ� VWDWLF� WHUPV� LQ� WKH� *HQHUDO� 7KHRU\�� DUH� HDVLO\� JLYHQ� G\QDPLF
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H[SUHVVLRQ� LQ� WKLV�VLPSOH�GLIIHUHQFH�HTXDWLRQ��$V� WKH�QH[W�VHFWLRQ�VKRZV�� WKH

WUHQG�UDWH�RI�JURZWK�LWVHOI�LV�GHSHQGHQW�XSRQ�WKH�FDSLWDOLVW�SURSHQVLW\�WR�LQYHVW�

DQG��ZKHQ�WKH�SURSHQVLW\�WR�VDYH�LV� LQWURGXFHG�LQWR�WKH�PRGHO��DQ�LQFUHDVH�LQ

WKH�SURSHQVLW\�WR�VDYH�ORZHUV�WKH�UDWH�RI�JURZWK�

����� $QDO\VLV�RI�WKH�PRGHO

7KLV�WKLUG�RUGHU�GLIIHUHQFH�HTXDWLRQ�FRQYHUWV�LQWR�WKH�IROORZLQJ�V\VWHP�RI

ILUVW�RUGHU�HTXDWLRQV�

���� ��






[�(W + �)
[�(W + �)
[�(W + �)






=





� � �
� � �
−FY

F
Y �











[�(W)
[�(W)
[�(W)






7KH�PDWUL[� LV� VLQJXODU�� ZKLFK� DOORZV� IRU� VROXWLRQV� RWKHU� WKDQ� WKH� WULYLDO

VROXWLRQ�� DQG� LWV� HLJHQYDOXHV� DUH� �� 7KH� HLJHQYDOXH� RI� RQH
��

F
Y �− F

Y



PHDQV� WKDW� WKH� V\VWHP� KDV� QR� XQLTXH� HTXLOLEULXP²DQ\� VXVWDLQHG� OHYHO� RI

RXWSXW� LV� DQ� HTXLOLEULXP²DQG� WKDW� HDFK� HTXLOLEULD� LV� QHFHVVDULO\� PDUJLQDOO\

XQVWDEOH��7KH�RWKHU� WZR�HLJHQYDOXHV� LQGLFDWH� WKDW�� DIWHU� D�GLVWXUEDQFH��RXWSXW

ZLOO�FRQYHUJH�WR�DQ�HTXLOLEULXP�YDOXH�LI�F�Y��DQG�WKDW�LW�ZLOO�IOXFWXDWH�DURXQG�D

WUHQG� UDWH� RI� JURZWK� IRU� �� ,I� F!Y�� WKHQ� WKH� WUHQG� UDWH� RI� JURZWK� LVF ≥ Y

H[SRQHQWLDO�� LI�F Y� WKHQ� WKH� WUHQG� UDWH�RI�JURZWK� LV� OLQHDU�� ,Q� WKH�FDVH�ZKHUH

��WKH�VROXWLRQ�LQ�WHUPV�RI�<
W
�DQG�WKUHH�LQLWLDO�YDOXHV�RI�<�FDQ�EH�VKRZQ�WRF

Y ≠ �

EH

���� <W =













Y×<�−F×<�
Y−F +

�
� × 


Y×F ×(<�−<�)+Y×(<�−<�)

F− Y×F

 × F

Y
W

−�
� × 


Y×F ×(<�−<�)−Y×(<�−<�)

F+ Y×F

 × 

− F
Y



W












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$V�)LJXUH���LQGLFDWHV��WKLV�PRGHO�JHQHUDWHV�ERWK�JURZWK�DQG�F\FOHV�LQ�WKH

FDVH� LQ�ZKLFK�F!Y��)LJXUH���ZDV�JHQHUDWHG�IURP�HTXDWLRQ����ZLWK�YDOXHV�IRU

<
�
��<

�
�DQG�<

�
�RI���������	�����UHVSHFWLYHO\��D�F�YDOXH�RI������DQG�Y�HTXDO�WR���

)LJXUH�� 3ORW�RI�3RO\QRPLDO�6ROXWLRQ�WR�7KLUG�2UGHU�'LIIHUHQFH
(TXDWLRQ
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7KH�H[SUHVVLRQ�FDQ�DOVR�EH�PHDQLQJIXOO\�GHFRPSRVHG��ZLWK�WKH�ILUVW� WHUP

UHSUHVHQWLQJ� WKH�HTXLOLEULXP� OHYHO�RI�RXWSXW� WR�ZKLFK� WKH� V\VWHP�ZLOO� WHQG� LI

F�Y��WKH�VHFRQG�WHUP�JHQHUDWLQJ�H[SRQHQWLDO�JURZWK�ZKHQ�F!Y�DQG�DV\PSWRWLF

JURZWK� WR�D�QHZ�HTXLOLEULXP�ZKHQ�F�Y��DQG� WKH� WKLUG� WHUP�JHQHUDWLQJ�F\FOHV

ZKLFK� UHPDLQ� LQ� VWHS� ZLWK� WKH� OHYHO� RI� RXWSXW� �VHH� )LJXUH� ���� 7KH� UDWH� RI

JURZWK�DQG�WKH�VL]H�RI�WKH�F\FOH�ERWK�DFFRUG�ZLWK�REVHUYHG�GDWD��LQ�FRQWUDVW�WR

WKH�QRQVHQVLFDO�F\FOHV�JHQHUDWHG�ZKHQ�UHDOLVWLF�SDUDPHWHU�YDOXHV�DUH�XVHG�IRU

WKH� VWDQGDUG� +DQVHQ�6DPXHOVRQ� PRGHO�� 7KH� ORQJ� UXQ� HTXLOLEULXP� UDWH� RI

JURZWK� JHQHUDWHG� E\� WKLV� VLPXODWLRQ� RI� ����� SHU� SHULRG� FRPSDUHV� YHU\

3DJH���

(FRQRPLF�*URZWK�DQG�)LQDQFLDO�,QVWDELOLW\



IDYRXUDEO\�WR�WKH�QRQVHQVLFDO�UDWH�RI�JURZWK�UHTXLUHG�E\�0LQVN\¶V�DGDSWDWLRQ

RI�+LFNV¶V�VHFRQG�RUGHU�PRGHO�RI�����SHU�SHULRG��VHH�)LJXUH�����)LJXUH���DOVR

LQGLFDWHV�WKDW�WKH�UHODWLYH�PDJQLWXGH�RI�WKH�F\FOH�UHPDLQV�LQ�VWHS�ZLWK�WKH�OHYHO

RI�RXWSXW�

)LJXUH�� 'HFRPSRVLWLRQ�RI�VROXWLRQ�LQWR�*URZWK�	�&\FOH�&RPSRQHQWV
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7KH�SURSRUWLRQDOLW\�EHWZHHQ�WKH�OHYHO�RI�RXWSXW�DQG�WKH�VL]H�RI�WKH�F\FOLFDO

IOXFWXDWLRQV� LQ� WKLV� PRGHO� LV� QR� DFFLGHQW�� 7KH� UDWLR� RI� WKH� FRQVWDQW� LQ� WKH

JURZWK�H[SUHVVLRQ�WR�WKH�FRQVWDQW�LQ�WKH�F\FOH�H[SUHVVLRQ�LV

����
Y×F ×(\�−\�)+Y×(\�−\�)
Y×F ×(\�−\�)−Y×(\�−\�)

× F+ Y×F
F− Y×F

ZKLFK� JXDUDQWHHV� WKDW� WKH� F\FOHV� ZLOO� DOZD\V� EH� LQ� SURSRUWLRQ� WR� DQG

VLJQLILFDQWO\� VPDOOHU� WKDQ� WKH� OHYHO� RI� RXWSXW�� ,I� F�Y�� WKHQ� WKH� JURZWK� DQG

F\FOHV� HQJHQGHUHG� E\� DQ� LQLWLDO� SRVLWLYH� GLVWXUEDQFH� LQ� RXWSXW� JUDGXDOO\

GLVVLSDWH��UHVXOWLQJ�LQ�D�QHZ��KLJKHU�HTXLOLEULXP�OHYHO��,I�F!Y��WKHQ�WKH�JURZWK
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DQG� F\FOHV� SHUSHWXDWH�� UHVXOWLQJ� LQ� UHJXODU� IOXFWXDWLRQV� LQ� RXWSXW� DURXQG� DQ

H[SRQHQWLDO� WUHQG�� 7KLV� FODULW\� DQG� LQWHOOLJLEOH� GHFRPSRVDELOLW\� RI� WKLV

H[SUHVVLRQ� VKRXOG� EH� FRQWUDVWHG� ZLWK� WKH� UHGXFHG� IRUP� IRU� +LFNV¶V� VHFRQG

RUGHU�GLIIHUHQFH�HTXDWLRQ�

���� <W =






















�
� ×

(�−V+F)�−�×F ×<�−(�−V+F)×<�+�×<�

(�−V+F)�−�×F
×



�
� × ((� − V + F) + (� − V + F)� − � × F )


W
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�
� ×

(�−V+F)�−�×F ×<�+(�−V+F)×<�−�×<�

(�−V+F)�−�×F
×


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� × ((� − V + F) − (� − V + F)� − � × F )


W






















,W�LV�TXLWH� LPSRVVLEOH�WR�JLYH�DQ\�HFRQRPLF�LQWHUSUHWDWLRQ�WR�WKLV��VLQFH�DV

RXWOLQHG�DERYH��LW�LV�EDVHG�RQ�DQ�HFRQRPLF�PLVWDNH�

7KH�WKLUG�RUGHU�UHODWLRQ�KDV�D�GLIIHUHQW�VROXWLRQ�LQ�WKH�VSHFLDO�FDVH�LQ�ZKLFK

F Y��7KH�V\VWHP¶V�HLJHQYDOXHV�DUH�QRZ� ���������DQG�WKH�FORVHG�IRUP�VROXWLRQ

LV�

���� <W = <�−<�
� × (−�)W + �×<�+<�−�×<�

� + (<� − <�) × W

$V�ZLWK�WKH�JHQHUDO�FDVH�LQ�ZKLFK� ��WKLV�V\VWHP�FDQ�EH�GHFRPSRVHGF ≠ Y
LQWR�D�JURZWK�WUHQG�DQG�D�F\FOH��VHH�)LJXUH������7KH�ILUVW�WHUP�JHQHUDWHV�F\FOHV

RI� FRQVWDQW� DPSOLWXGH� LI� <
�
� DQG� <

�
� GLIIHU� LQ� PDJQLWXGH�� WKH� WKLUG� JHQHUDWHV

OLQHDU�JURZWK�LI�<
�
�DQG�<

�
�GLIIHU�LQ�PDJQLWXGH��DQG�WKH�VHFRQG�WHUP�JLYHV�WKH

UHVXOW�WKDW� �LI�WKH�LQLWLDO�OHYHOV�RI�RXWSXW�DUH�LGHQWLFDO�<W = <�
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)LJXUH�� *URZWK�&\FOH�IRU�6SHFLDO�&DVH�ZKHUH�F Y
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����� 7KH�3URSHQVLW\�WR�6DYH

7KH�SURSHQVLW\� WR�VDYH�FDQ�EH�LQWURGXFHG� LQWR�WKH�PRGHO�E\�DVVXPLQJ��DV

GLG� 6DPXHOVRQ� �������� WKDW� LQYHVWPHQW� LV� PRWLYDWHG� E\� FKDQJHV� LQ

FRQVXPSWLRQ�� UDWKHU� WKDQ� FKDQJHV� LQ� WRWDO� RXWSXW�� ,WV� LQWURGXFWLRQ� SURYLGHV� D

G\QDPLF�HTXLYDOHQW�WR�.H\QHV¶�VWDWLF�FRQFHSW�RI�WKH�³SDUDGR[�RI�WKULIW´��VLQFH

LQFUHDVLQJ� WKH� SURSHQVLW\� WR� VDYH�ZLOO� UHGXFH� WKH� UDWH� RI� JURZWK�� 7KH� LQLWLDO

HTXDWLRQV�LQ�WKH�PRGHO�DUH�UHSODFHG�E\

���� & W = (� − V) × < W−�
, W = F × ((� − V) × < W−� − (� − V) × < W−�)

7KLV� VLPSO\� PRGLILHV� WKH� FRQVWDQW� LQ� WKH� LQYHVWPHQW� HTXDWLRQ�� DQG� FDQ

UHDGLO\�EH�LQFRUSRUDWHG�LQWR�WKH�JHQHUDO�VROXWLRQ�IRU�WKH�FDVH�ZKHUH� ��WRF ≠ Y
\LHOG
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����<W =













Y×<�−F×(�−V)×<�
Y−F×(�−V) +

�
� × 


Y×F×(�−V) ×(<�−<�)+Y×(<�−<�)

F×(�−V)− Y×F×(�−V)

 × F×(�−V)

Y

W

−�
� × 


Y×F×(�−V) ×(<�−<�)−Y×(<�−<�)

F×(�−V)+ Y×F×(�−V)

 × 

− F×(�−V)
Y



W













,Q�WKLV�PRGHO��DQ�LQFUHDVH�LQ�WKH�SURSHQVLW\�WR�VDYH�ZLOO�UHVXOW� LQ�D�IDOO�LQ

�� ZKLFK� LV� WKH� ORQJ� UXQ� UDWH� RI� JURZWK� 7KLV� UHVXOW� FRQIOLFWV� ZLWK
F×(�−V)
Y

+DUURG¶V� RULJLQDO� IRUPXOD� �� ZKLFK� DVVHUWHG� D� SRVLWLYH� UHODWLRQVKLS* = V
F

EHWZHHQ�VDYLQJV�DQG�JURZWK��7KH�HUURU�OLHV�ZLWK�+DUURG��VLQFH�DQ�LQFUHDVH�LQ

WKH� UDWH� RI� VDYLQJV� ZLOO� RQO\� OHDG� WR� JUHDWHU� JURZWK� LI� LW� LV� PDWFKHG� E\� DQ

LQFUHDVH�LQ�LQYHVWPHQW��+RZHYHU��VLQFH�DQ�LQFUHDVHG�SURSHQVLW\�WR�VDYH�PHDQV

D�UHGXFHG�OHYHO�RI�FRQVXPSWLRQ��DQG�VLQFH��LQ�WKLV�UHYLVHG�PRGHO��LQYHVWPHQW�LV

PRWLYDWHG� E\� FKDQJHV� LQ� FRQVXPSWLRQ�� UHGXFLQJ� WKH� OHYHO� RI� FRQVXPSWLRQ

UHGXFHV�WKH�OHYHO�RI�LQYHVWPHQW��DQG�KHQFH�UHGXFHV�WKH�JURZWK�

��� 'LYHUJHQW�*URZWK

7KLV�PRGHO� SURYLGHV� D�YHU\�.H\QHVLDQ� H[SODQDWLRQ� IRU� WKH�RFFXUUHQFH� RI

VXVWDLQHG�GLIIHUHQFHV� LQ� WKH� UDWHV�RI�HFRQRPLF�JURZWK�RI�QDWLRQV²VRPHWKLQJ

ZKLFK� LV� GLIILFXOW� WR� H[SODLQ� IURP� D� 6RORZ�6ZDQ� SHUVSHFWLYH�� (FRQRPLF

JURZWK�LQ�WKLV�PRGHO�GHSHQGV�XSRQ�WKH�ZLOOLQJQHVV�RI�D�QDWLRQ¶V�FDSLWDOLVWV�WR

LQYHVW��VR�WKDW�D�KLJKHU�SURSHQVLW\�WR�LQYHVW�LV�DVVRFLDWHG�ZLWK�D�KLJKHU�UDWH�RI

JURZWK��7KH�SHUFHQWDJH�UDWH�RI�JURZWK�LV�H[WUHPHO\�VHQVLWLYH�WR�VPDOO�FKDQJHV

LQ� WKH� YDOXH� RI� F�� )RU� WZR� HFRQRPLHV� ZKLFK� GLIIHU� RQO\� LQ� WKHLU� SUHIHUUHG

,&25V��DQG�ZKHUH�F!Y�IRU�ERWK�HFRQRPLHV��WKH�OLPLW�DV� �RI�WKH�UDWLRW → ∞
RI�WKHLU�SHUFHQWDJH�UDWHV�RI�JURZWK�LV

����
J�
J� =

F�×F� + F�×Y − F�×Y −Y
F�−Y
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ZKLFK�LV�D�TXDVL�OLQHDU�EXW�YHU\�VWHHS�IXQFWLRQ�RI�WKH�UDWLR�RI�WKH�SUHIHUUHG

,&25V�� )LJXUH� �� SORWV� WKLV� IXQFWLRQ� ZLWK� Y �� DQG� F� YDOXHV� IRU� WKH� WZR

FRXQWULHV�UDQJLQJ�EHWZHHQ���DQG������$W�RQH�H[WUHPH�RI�WKH�IXQFWLRQ��D�RQH�SHU

FHQW�GLIIHUHQFH�LQ�,&25V�UHVXOWV�LQ�D����SHU�FHQW�GLIIHUHQFH�LQ�UDWHV�RI�JURZWK

IRU�YDOXHV�RI�WKH�EDVH�F�DQG�Y�RI�����DQG���UHVSHFWLYHO\��$V�)LJXUH���LQGLFDWHV�

WKH� UDWLR� RI� UHODWLYH� JURZWK� UDWHV� LV�PRUH� H[WUHPH� WKH� FORVHU� F� LV� WR�Y� LQ� WKH

³GHQRPLQDWRU´� FRXQWU\�� )RU� Y ��� F
�
 ����� D� �� SHU� FHQW� GLIIHUHQFH� EHWZHHQ� F

YDOXHV�UHVXOWV�LQ�D�����GLIIHUHQFH�LQ�JURZWK�UDWHV��$W�WKH�RWKHU�H[WUHPH��ZKHQ

F
�
�LV������DQG�F

�
�LV������WKH�JURZWK�UDWH�RI�FRXQWU\���LV����WLPHV�WKDW�RI�FRXQWU\

��

)LJXUH�� 5DWLR�RI�*URZWK�5DWHV�IRU�&RXQWULHV�ZLWK�'LIIHULQJ�,&25V

��� 5DQGRP�IOXFWXDWLRQV�DQG�JURZWK

7KH� LQWURGXFWLRQ� RI� UDQGRP� VKRFNV� WR� WKLV� PRGHO� �DORQJ� ZLWK� WKH

DVVXPSWLRQ� RI� QRQ�QHJDWLYH� LQYHVWPHQW���� DGGV� IXUWKHU� ZHLJKW� WR� WKH
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LPSRUWDQFH�RI�WKH�LQYHVWPHQW�SUHIHUHQFHV�RI�FDSLWDOLVWV�LQ�H[SODLQLQJ�GLYHUJHQW

QDWLRQDO� JURZWK� UDWHV�� $Q\� UHDO� HFRQRP\� ZLOO� EH� VXEMHFW� WR� UDQGRP

GLVWXUEDQFHV� LQ� RXWSXW� ZKRVH� FDXVHV� DUH� XQUHODWHG� WR� WKH� HFRQRPLF

F\FOH²�ZLWK� FDXVHV� UDQJLQJ� IURP� ZHDWKHU� IOXFWXDWLRQV� WR� ZDUV�� 6XFK

GLVWXUEDQFHV�� ZKHQ� IHG� LQWR� )ULVFK� DQG� +DQVHQ�6DPXHOVRQ� W\SH� WUDGH� F\FOH

PRGHOV�� JHQHUDWH� LUUHJXODU� F\FOHV�� EXW²�SULRU� WR� WKH� LPSRVLWLRQ�RI� D� WUHQG� LQ

DXWRQRPRXV� LQYHVWPHQW²�QR� JURZWK�� ,Q� FRQWUDVW�� WKH� LPSDFW� RI� IOXFWXDWLRQV

RQ� WKLV�PRGHO� LV� WR� HQJHQGHU� ERWK� LUUHJXODU� F\FOHV� DQG� JURZWK��$V� FRXOG� EH

H[SHFWHG�� WKH�GHJUHH�RI�JURZWK�JHQHUDWHG�GHSHQGV�RQ� WKH�UDWLR�RI� WKH�GHVLUHG

,&25�WR�WKH�DFFHOHUDWRU��,I�D�FRXQWU\�KDV�D�UDWLR�WKDW�H[FHHGV�RQH��WKH�LPSHWXV

IURP� HDFK� IOXFWXDWLRQ�ZLOO� SHUVLVW� WKURXJK� WLPH�� LI� WKH� UDWLR� LV� OHVV� WKDQ� RQH�

WKHQ� WKH� LQIOXHQFH�RI�HDFK�GLVWXUEDQFH�ZLOO�GLPLQLVK� WRZDUGV�]HUR�RYHU� WLPH�

7R�LOOXVWUDWH�WKLV��FRQVLGHU�WKH�V\VWHP�RI�HTXDWLRQV�

����






<W+�
.W+�
,W+�






=





�
Y × (.W+� + ,W+�)

(� +1RUP(�� ���)) × (.W+� + ,W+�)
LI(<W+� − <W > �� F × (<W+� − <W)� �)






ZKHUH�1RUP�[�\�� LV�D�IXQFWLRQ�ZKLFK�JHQHUDWHV�QRUPDOO\�GLVWULEXWHG�QRLVH

ZLWK�PHDQ�[�DQG�VWDQGDUG�GHYLDWLRQ�\��DQG�LI�[�\�]��LV�D�IXQFWLRQ�ZKLFK�UHWXUQV

\�LI�FRQGLWLRQ�[�LV�WUXH��RWKHUZLVH�LW�UHWXUQV�]��7KLV�UHSURGXFHV�WKH�PRGHO�ZLWK�D

QRUPDOO\� GLVWULEXWHG� UDQGRP� VKRFN� RI�PHDQ� ]HUR� DQG� VWDQGDUG� GHYLDWLRQ� ���

DSSOLHG� WR� WKH� FDSLWDO� VWRFN�� DQG� ZLWK� WKH� FRQGLWLRQ� WKDW� LQYHVWPHQW� LV

QRQ�QHJDWLYH��:LWK�WKH�VDPH�YDOXHV�IRU�F��Y�DQG�WKH�LQLWLDO�OHYHOV�RI�<�DV�LQ�WKH

SUHFHGLQJ�VLPXODWLRQV��HTXDWLRQ�EORFN����JHQHUDWHV�WKH�SDWWHUQ�IRU� WKH�UDWH�RI

JURZWK�VKRZQ�LQ�)LJXUH���
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)LJXUH�� ,UUHJXODU�&\FOHV�IURP�5DQGRP�6KRFNV�WR�WKH�7KLUG�2UGHU
0RGHO

� �� �� �� �� ��� ��� ��� ��� ��� ���
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$YHUDJH

7KH� DYHUDJH� UDWH� RI� JURZWK� VKRZQ� LQ� )LJXUH� �� LV� JHQHUDWHG� E\� D� FXELF

VSOLQH� LQWHUSRODWHG� PRYLQJ� DYHUDJH�� $V� FDQ� EH� VHHQ�� WKLV� DYHUDJH� YDULHV

EHWZHHQ���DQG���SHU�FHQW�IRU�WKLV�VLPXODWLRQ��JLYHQ�WKH�UDQGRP�QDWXUH�RI� WKH

VKRFN� DSSOLHG� WR� WKLV�PRGHO�� D� GLIIHUHQW� SDWWHUQ� RI� JURZWK� UDWHV� RFFXUV�ZLWK

HYHU\� VLPXODWLRQ���ZKLOH� WKH� VSRW� UDWH�RI� JURZWK�YDULHV� IURP�D� ORZ�RI� ���SHU

FHQW� WR�D�KLJK�RI����SHU�FHQW��7KHVH� UHVXOWV�DUH�ZLWKLQ� UHDOLVWLF� OLPLWV��ZKLFK

IXUWKHU� KHLJKWHQV� WKH� FRQWUDVW� EHWZHHQ� WKLV� PRGHO� DQG� WKRVH� RI� WKH

+DQVHQ�6DPXHOVRQ�YDULHW\�

��� �7KH�H[FHSWLRQ�WR�WKH�OLQHDU�UXOH

/LQHDU� PRGHOV� RI� WKH� WUDGH� F\FOH� KDYH� KDG� D� SRRU� KLVWRU\�� 7KRXJK

+DQVHQ�6DPXHOVRQ�PRGHOV� VKRXOG� KDYH� EHHQ� UHMHFWHG� DV� HUURQHRXV� IURP� WKH

RXWVHW��WKH\�GRPLQDWHG�PDLQVWUHDP�WUDGH�F\FOH�DQDO\VLV��ZKLOH�DW�WKH�VDPH�WLPH
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WKHLU� OLPLWDWLRQV�LQ�SUDFWLFH�FRQWULEXWHG�WR�WKH�ZDQLQJ�RI�LQWHUHVW� LQ�G\QDPLFV

LQ� JHQHUDO²DQG� WKH� WUDGH� F\FOH� LQ� SDUWLFXODU²E\� WKH� PDLQVWUHDP� RI� WKH

HFRQRPLFV�SURIHVVLRQ��2Q�WKH�RWKHU�KDQG��WKHLU�ZHDNQHVVHV�OHG�WR�DQ�LQWHUHVW�LQ

QRQOLQHDU� WKHRULHV� RI� WKH� WUDGH� F\FOH� E\� QRQ�PDLQVWUHDP� HFRQRPLVWV� VXFK� DV

.DOGRU�DQG�*RRGZLQ�

%ODWW� ������� DUJXHV� WKDW� WKRXJK� OLQHDU� PRGHOV� DUH� LQDGHTXDWH�� WKH

PDLQVWUHDP� UHDFWHG� LQFRUUHFWO\� WR� WKHLU� OLPLWDWLRQV� E\� DEDQGRQLQJ� G\QDPLFV

HQWLUHO\�� ZKLOH� .DOGRU�� *RRGZLQ� HW� DO� ZHUH� FRUUHFW� WR� IRFXV� DWWHQWLRQ� XSRQ

QRQOLQHDU� G\QDPLFDO� PRGHOV�� %ODWW� GHILQHV� D� OLQHDU� PRGHO� LQ� OLQHDU� DOJHEUD

WHUPV������������DQG�DUJXHV�WKDW�LI�VXFK�D�V\VWHP�LV�ORFDOO\�XQVWDEOH��DQ\�LQLWLDO

GHYLDWLRQ�ZLOO� LQ� WLPH�EHFRPH� LQILQLWHO\� ODUJH��+H�DVVHUWV� WKDW� WKLV� IHDWXUH�RI

ORFDOO\� XQVWDEOH� OLQHDU�PRGHOV�PDNHV� WKHP� XQWHQDEOH� DV�PRGHOV� RI� WKH� WUDGH

F\FOH��DQG�KH�FRQFOXGHV�WKDW�³,I�D�V\VWHP�LV�WUXO\�OLQHDU��WKHQ�LQVWDELOLW\�RI�WKH

HTXLOLEULXP�LV�D�IDWDO�IODZ�RI�WKH�WKHRU\´�������������,WDOLFV�LQ�RULJLQDO��

7KRXJK�WKLV�VWDWHPHQW�LV�LQ�JHQHUDO�WUXH��%ODWW¶V�FULWLFLVP�RI�OLQHDU�PRGHOV

GRHV�QRW�DSSO\�WR�WKH�PRGHO�SUHVHQWHG�LQ�WKLV�&KDSWHU��6LQFH�WKH�PDJQLWXGH�RI

WKH� HLJHQYDOXH� ZKLFK� JHQHUDWHV� F\FOHV� LV� LGHQWLFDO� WR� WKDW� RI� WKH� HLJHQYDOXH

ZKLFK�JHQHUDWHV�JURZWK��WKH�F\FOLFDO�GHYLDWLRQ�UHPDLQV�LQ�VWHS�ZLWK�WKH�OHYHO�RI

RXWSXW�� 7KXV� ZKLOH� LWV� HTXLOLEULXP� LV� XQVWDEOH�� D� FKDQFH� GHYLDWLRQ� IURP

HTXLOLEULXP�ZLOO�UHVXOW�LQ�JURZWK�DV�ZHOO�DV�F\FOHV��ZLWK�WKH�PDJQLWXGH�RI�WKH

IRUPHU�SHUIHFWO\�LQ�VWHS�ZLWK�WKH�ODWWHU��7KH�F\FOHV�GR�WHQG�WRZDUGV�LQILQLW\�DV

WLPH�JRHV�WR�LQILQLW\��DV�%ODWW�DUJXHV��EXW�WKLV�PRGHO�DOVR�JHQHUDWHV�JURZWK�VR

WKDW� WKH� OHYHO�RI�RXWSXW� OLNHZLVH� WHQGV� WR� LQILQLW\� �ZKHUH�F!Y���7KLV�PRGHO� LV

WKXV�WKH�H[FHSWLRQ�WR�WKH�OLQHDU�UXOH�RXWOLQHG�E\�%ODWW�
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7KH� HFRQRPLF� LQWHUSUHWDWLRQ� RI� WKLV� G\QDPLF� DQG� JHQHUDOO\� VWDEOH

+DUURG�+LFNV�.H\QHV�V\VWHP�LV�UHODWLYHO\�VWUDLJKWIRUZDUG��&DSLWDOLVWV�UHDFW� WR

IOXFWXDWLRQV�LQ�WKH�OHYHO�RI�RXWSXW�LQ�PDNLQJ�WKHLU�LQYHVWPHQW�GHFLVLRQV��WKXV�LI

IOXFWXDWLRQV� GR� QRW� RFFXU�� QHLWKHU� GRHV� LQYHVWPHQW�� DQG� KHQFH� WKH� OHYHO� RI

LQFRPH�UHPDLQV�FRQVWDQW��,I�IOXFWXDWLRQV�RFFXU��WKHQ��JLYHQ�DQ\WKLQJ�RWKHU�WKDQ

SHUYHUVH� LQLWLDO�YDOXHV�� WKH�V\VWHP�ZLOO�H[SDQG�ZLWKRXW� OLPLW� LI�FDSLWDOLVWV�DUH

³DJJUHVVLYH´²WKDW� LV�� WKH\� GHVLUH� D� KLJKHU� FDSLWDO� WR� RXWSXW� UDWLR� WKDQ� WKH

SURGXFWLYH� V\VWHP� LQ� IDFW� SRVVHVVHV�� ,I� WKH\� DUH� ³SDVVLYH´²ZDQWLQJ� D� ORZHU

UDWLR²WKHQ� LQYHVWPHQW� ZLOO� JUDGXDOO\� GLPLQLVK� �FRPSDUHG� ZLWK� WKH� OHYHO� RI

RXWSXW��� OHDGLQJ� WR� D� VWDWLRQDU\� OHYHO� RI� FDSLWDO� DQG� D� VWDWLRQDU\� VWDWH�

&RQWLQXRXV�UDQGRP�VKRFNV�ZLOO�PDLQWDLQ�ERWK�F\FOHV�DQG�JURZWK�� LQ�FRQWUDVW

WR�+LFNV�DQG�)ULVFK�W\SH�PRGHOV�ZKHUH�RQO\�F\FOHV�DUH�JHQHUDWHG�

7KH� HIIHFWLYH� VWDELOLW\� RI� WKH� V\VWHP� �WKH� GLVDSSHDUDQFH� RI� +DUURG¶V

NQLIH�HGJH��GHVSLWH� WKLV�V\VWHP¶V�PDWKHPDWLFDO� LQVWDELOLW\��HPDQDWHV� IURP�WKH

UHDFWLYH��VWRFN�DGMXVWPHQW�SHUVSHFWLYH�SRVWXODWHG�IRU�WKH�LQYHVWPHQW�EHKDYLRXU

RI�FDSLWDOLVWV��6LQFH� WKH\�UHDFW� WR�FKDQJHV� LQ�RXWSXW�� LI� WKDW�FKDQJH�ZDV�JUHDW

WZR�SHULRGV�DJR��WKHQ�LQYHVWPHQW�ZLOO�VSXUW�LQ�WKH�FXUUHQW�WLPH�SHULRG��OHDGLQJ

WR�D�FRQVHTXHQW�VSXUW�LQ�RXWSXW�YLD�WKH�DFFHOHUDWRU��7KH�VXEVHTXHQW�LQYHVWPHQW

ZLOO� QHFHVVDULO\� EH� OHVV�� KRZHYHU�� VLQFH� WKH� QH[W� WLPH� SHULRG� LQ� FDSLWDOLVWV¶

EDFNZDUG�ORRNLQJ� LQYHVWPHQW� KRUL]RQ� ZLOO� QHFHVVDULO\� LQYROYH� D� VPDOOHU

FKDQJH�LQ�RXWSXW��OHDGLQJ�WR�D�ORZHU�UDWH�RI�RXWSXW�JURZWK�

$� PRUH� VRSKLVWLFDWHG� YHUVLRQ� RI� WKLV� PRGHO� ZRXOG� LQWURGXFH� D

IRUZDUG�ORRNLQJ� SHUVSHFWLYH� WR� LQYHVWPHQW�� QRQOLQHDU� LQYHVWPHQW� DQG

DFFHOHUDWRU�IXQFWLRQV��DQG�ZRXOG�JHQHUDWH�DV\PPHWULF�F\FOHV�ZKLFK�ZRXOG�JR
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VRPH�ZD\� WRZDUGV�PHHWLQJ� WKH�REMHFWLRQV� VHW�RXW� LQ�%ODWW� �����DQG�%R\G�	

%ODWW�������+RZHYHU��DV�LW�VWDQGV�� WKLV�FRQVWDQW�FRHIILFLHQWV�OLQHDU�PRGHO� LV�D

SRZHUIXO�GHPRQVWUDWLRQ� RI� WKH� HIILFDF\�RI�.H\QHVLDQ� FRQFHSWV� IRU�PRGHOOLQJ

F\FOLFDO� JURZWK� LQ� D� G\QDPLF� HFRQRP\�� ,W� HVWDEOLVKHV� WKDW� LW� LV� SRVVLEOH� WR

UHDOLVH� WKH� DSSDUHQWO\� FRQIOLFWLQJ� YLVLRQV� RI� +DUURG� DQG� +LFNV�� XVLQJ

PDWKHPDWLFDO� WHFKQLTXHV� ZKLFK� ZHUH� ZHOO� NQRZQ� ZKHQ� WKH\� PDGH� WKHLU

VHPLQDO� FRQWULEXWLRQV�� 2QH� FDQ� RQO\� VSHFXODWH� DV� WR� KRZ� JURZWK� DQG� WUDGH

F\FOH� WKHRU\�PD\� KDYH� HYROYHG� KDG� WKLV� VLPSOH� UHVROXWLRQ� EHHQ� DFKLHYHG� LQ

WKHLU�GD\�

��� 0LQVN\�DQG�QRQOLQHDULW\

0LQVN\¶V� DEDQGRQPHQW� RI� WKH� TXHVW� WR� SXW� KLV� PRGHO� LQWR�PDWKHPDWLFDO

IRUP�FDQ�WKXV�EH�WUDFHG�WR�WKH�IODZHG�QDWXUH�RI�WKH�PRGHO�RI�F\FOHV�RQWR�ZKLFK

KH� DWWHPSWHG� WR� JUDIW� WKH� )LQDQFLDO� ,QVWDELOLW\� +\SRWKHVLV��:KLOH� WKH� PRGHO

GHYHORSHG� LQ� WKLV� FKDSWHU� LV� IUHH� RI� WKDW� IODZ�� LW� UHPDLQV� LQDGHTXDWH� IRU

0LQVN\¶V� SXUSRVHV� EHFDXVH� RI� LWV� OLQHDULW\�� VLQFH� LW� LV� HDVLO\� VKRZQ� WKDW

0LQVN\¶V�+\SRWKHVLV� LV� IXQGDPHQWDOO\� EDVHG�RQ� D� QRQOLQHDULW\²WKH� UHDFWLRQ

RI�FDSLWDOLVWV�WR�FRQGLWLRQV�RI�FRQVWDQW�HFRQRPLF�JURZWK�

0LQVN\� DUJXHV� WKDW� FDSLWDOLVW� H[SHFWDWLRQV� ZLOO� ULVH� GXULQJ� D� SHULRG� RI

VXVWDLQHG� HFRQRPLF� JURZWK�� VLQFH� VXFK� D� SHULRG� ZLOO� DOZD\V� KDYH� EHHQ

SUHFHGHG� E\� D� SHULRG� RI� FULVLV� ZKLFK� GHSUHVVHG� H[SHFWDWLRQV�� 8VLQJ� (� IRU

H[SHFWDWLRQV�DQG�π�IRU�WKH�UDWH�RI�SURILW��WKLV�LPSOLHV�D�UHODWLRQ�RI�WKH�IRUP

���� �RU��
�
( ⋅ G(GW = G<

GW
�
( ⋅ G(GW = π
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$V�D�QRQOLQHDU�LQVLJKW��LWV�SURSHU�IRXQGDWLRQ�LV�D�WUXO\�QRQOLQHDU�PRGHO�RI

WKH� WUDGH� F\FOH�� 7KH� PRGHO� ,� KDYH� FKRVHQ� WR� XVH� LV� *RRGZLQ¶V� ����

SUHGDWRU�SUH\� PRGHO� RI� F\FOLFDO� JURZWK�� ,Q� WKH� QH[W� FKDSWHU�� ,� RXWOLQH� WKLV

PRGHO� DQG� H[WHQG� LW� LQ� SUHSDUDWLRQ� IRU� WKH� GHYHORSPHQW� RI� PRGHOV� RI� WKH

)LQDQFLDO�,QVWDELOLW\�+\SRWKHVLV�LQ�&KDSWHUV�)LYH�DQG�6L[�
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� *RRGZLQ¶V�*URZWK�&\FOH

(FRQRPLFV� KDV� D� ORQJ� WUDGLWLRQ� RI� ERUURZLQJ� FRQFHSWV� IURP� WKH� SK\VLFDO

VFLHQFHV�� ZLWK� WKH� GRPLQDQW� VRXUFH� EHLQJ� PHFKDQLFV� �0LURZVNL�� ������

*RRGZLQ��������LQVWHDG�WXUQHG�WR�ELRORJ\�ZKHQ�KH�GUHZ�DQ�DQDORJ\�EHWZHHQ

SUHGDWRU�SUH\�F\FOHV� LQ�QDWXUH� DQG� WKH� VRFLDO�SKHQRPHQRQ�RI� WKH� WUDGH�F\FOH�

*RRGZLQ�ZDV�DWWHPSWLQJ�WR�SXW�LQWR�PDWKHPDWLFDO�IRUP�WKH�DQDO\VLV�JLYHQ�E\

0DU[�LQ�&KDSWHU����RI�&DSLWDO�9ROXPH�,���

D� ULVH� LQ� WKH� SULFH� RI� ODERU� UHVXOWLQJ� IURP� DFFXPXODWLRQ� RI

FDSLWDO�LPSOLHV�����DFFXPXODWLRQ�VODFNHQV�LQ�FRQVHTXHQFH�RI�WKH�ULVH

LQ�WKH�SULFH�RI�ODERXU��EHFDXVH�WKH�VWLPXOXV�RI�JDLQ�LV�EOXQWHG��7KH

UDWH� RI� DFFXPXODWLRQ� OHVVHQV�� EXW� ZLWK� LWV� OHVVHQLQJ�� WKH� SULPDU\

FDXVH� RI� WKDW� OHVVHQLQJ� YDQLVKHV�� L�H�� WKH� GLVSURSRUWLRQ� EHWZHHQ

FDSLWDO� DQG� H[SORLWDEOH� ODERXU� SRZHU�� 7KH� PHFKDQLVP� RI� WKH

SURFHVV�RI�FDSLWDOLVW�SURGXFWLRQ�UHPRYHV�WKH�YHU\�REVWDFOHV�WKDW�LW

WHPSRUDULO\� FUHDWHV�� 7KH� SULFH� RI� ODERU� IDOOV� DJDLQ� WR� D� OHYHO

FRUUHVSRQGLQJ� ZLWK� WKH� QHHGV� RI� WKH� VHOI�H[SDQVLRQ� RI� FDSLWDO�

ZKHWKHU� WKH�OHYHO�EH�EHORZ�� WKH�VDPH�DV��RU�DERYH�WKH�RQH�ZKLFK

ZDV� QRUPDO� EHIRUH� WKH� ULVH� RI� ZDJHV� WRRN� SODFH���� 7R� SXW� LW

PDWKHPDWLFDOO\�� WKH� UDWH� RI� DFFXPXODWLRQ� LV� WKH� LQGHSHQGHQW�� QRW

WKH� GHSHQGHQW� YDULDEOH�� WKH� UDWH� RI�ZDJHV� WKH� GHSHQGHQW�� QRW� WKH

LQGHSHQGHQW�YDULDEOH���0DU[���������������������

*RRGZLQ� VDZ� WKLV� DUJXPHQW� DV� EHLQJ� VWURQJO\� DNLQ� WR� WKDW� XQGHUO\LQJ

DQDO\VLV�RI�SUHGDWRU�SUH\�LQWHUDFWLRQ�LQ�ELRORJ\�
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��� 3UHGDWRU�3UH\�0RGHOV

7KHVH� ZHUH� D� UHODWLYHO\� UHFHQW� LQQRYDWLRQ� LQWHQGHG� WR� H[SODLQ� WKH

FRPPHUFLDO� ILVKLQJ� VWDWLVWLFV� RI� :RUOG� :DU� ,�� ZKHQ� UHGXFHG� ILVKLQJ� OHYHOV

GXULQJ�WKH�:DU�OHG�WR�WKH�DSSDUHQWO\�LQH[SOLFDEOH�UHVXOW�RI�D�UHODWLYH�LQFUHDVH�LQ

WKH�QXPEHU�RI�SUHGDWRUV��6LQFH�QR�H[SODQDWLRQ�IRU�WKLV�SKHQRPHQRQ�ZDV�H[WDQW

LQ�ELRORJ\��WKH�ELRORJLVW�'¶$QFRQD�DVNHG�WKH�PDWKHPDWLFLDQ�9ROWHUUD�ZKHWKHU

RQH�FRXOG�EH�IRXQG�LQ�G\QDPLFV��%UDXQ������������

9ROWHUUD¶V� PRGHO� DVVXPHG� WKDW� WKH� IHHG� DYDLODEOH� WR� WKH� SUH\� ZDV

HIIHFWLYHO\�OLPLWOHVV��VR�WKDW�LQ�WKH�DEVHQFH�RI�SUHGDWRUV�WKHLU�SRSXODWLRQ�ZRXOG

JURZ�DW�WKH�FRQVWDQW�UDWH�RI�D��S�D���8VLQJ�S�IRU�WKH�QXPEHU�RI�SUH\��WKLV�FDQ

EH�PRGHOOHG�DV�

����
�
S
GS
GW = D

7KH� LPSDFW� RI� SUHGDWRUV� GHSHQGV� RQ� WKH� QXPEHU� RI� LQWHUDFWLRQV� EHWZHHQ

WKHPVHOYHV�DQG�SUH\��ZKLFK�GHSHQGV�RQ�KRZ�PDQ\�SUHGDWRUV�WKHUH�DUH��8VLQJ

3�IRU�WKH�QXPEHU�RI�SUHGDWRUV��WKLV�JLYHV�

����
�
S
GS
GW = D − E ⋅ 3

ZKHUH� WKH� FRQVWDQW� E� LQGLFDWHV� WKH� QXPEHU� RI� IDWDO� FRQWDFWV� EHWZHHQ

SUHGDWRUV�DQG�SUH\�SHU�XQLW�RI�WLPH��3UHGDWRUV��RQ�WKH�RWKHU�KDQG��ZRXOG�VWDUYH

WR�GHDWK�DW�WKH�FRQVWDQW�UDWH�F��S�D��LQ�WKH�DEVHQFH�RI�SUH\�

����
�
3
G3
GW = −F

7KH�JURZWK�RI�SUHGDWRU�QXPEHUV�GHSHQGHG�RQ� WKHLU� FDWFKLQJ�SUH\��ZKLFK

9ROWHUUD�DJDLQ�PRGHOOHG�DV�D�VLPSOH�SURGXFW�

���� �
3
G3
GW = −F + G ⋅ S
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ZKHUH� WKH� FRQVWDQW� G� LQGLFDWHV� WKH� LPSDFW� RI� HDFK� IDWDO� SUHGDWRU�SUH\

LQWHUDFWLRQ� RQ� WKH� UHSURGXFWLRQ� RI� SUHGDWRUV�� 7KH� FRPSOHWH� SUHGDWRU�SUH\

LQWHUDFWLRQ�LV�WKXV�GHVFULEHG�E\

����

GS
GW = D × S − E × S × 3
G3
GW = −F × 3 + G × S × 3

7KH� VROXWLRQ� WR� WKLV� SDLU� RI� FRXSOHG� GLIIHUHQWLDO� HTXDWLRQV� GHVFULEHV� DQ

LQWHUGHSHQGHQW� F\FOH� LQ� SUHGDWRU� DQG� SUH\� QXPEHUV� ZKLFK� FDQ� HDVLO\� EH

GHVFULEHG�YHUEDOO\�

$Q� LQLWLDOO\�KLJK� QXPEHU� RI� SUH\� DQG� ORZ�QXPEHU�RI� SUHGDWRUV� OHDGV� WR� D

UDSLG�JURZWK�LQ�WKH�QXPEHU�RI�SUH\�

7KH�ODUJH�QXPEHU�RI�SUH\�HQDEOHV�WKH�SUHGDWRU�SRSXODWLRQ�WR�H[SDQG�

7KH�JURZLQJ�SUHGDWRU�SRSXODWLRQ�UHGXFHV�WKH�SUH\�SRSXODWLRQ�

7KH�UHGXFHG�SUH\�SRSXODWLRQ�OHDGV�WR�WKH�SUHGDWRUV�G\LQJ�RII��WKXV�UHVWRULQJ

WKH�F\FOH�

1RQOLQHDULW\��D�NH\�FRQFHSW�LQ�*RRGZLQ¶V�DQDO\VLV�RI�FDSLWDOLVP����SOD\V�D

FUXFLDO� UROH� KHUH�� WKH� UHYHUVDO� RI� WKH� LQLWLDO� JURZWK� LQ� SUH\� QXPEHUV� LV

JXDUDQWHHG�� EHFDXVH� WKH� JURZWK� RI� SUH\� QXPEHUV� LV� D� OLQHDU� IXQFWLRQ� RI� WKH

QXPEHU�RI�SUH\��DQG�D�QRQOLQHDU�IXQFWLRQ�RI�WKH�SURGXFW�RI�WKH�QXPEHU�RI�SUH\

DQG� WKH� QXPEHU� RI� SUHGDWRUV�� 7KH� LQYHUVH� QRQOLQHDULW\� OLNHZLVH� DSSOLHV� WR

SUHGDWRU�QXPEHUV�

*RRGZLQ¶V�JHQLXV�ZDV�WR�VHH�WKDW�0DU[¶V�DUJXPHQW�DERYH�FDQ�EH�SXW�LQWR�D

PRUH� FRPSOH[�EXW�QRQHWKHOHVV� VLPLODU�F\FOH�RI�FDXVDWLRQ� WR� WKDW�FDSWXUHG�E\

9ROWHUUD¶V�HTXDWLRQV�
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7KH�OHYHO�RI�RXWSXW�GHWHUPLQHV�WKH�UDWH�RI�HPSOR\PHQW��VR�WKDW�D�KLJK�LQLWLDO

OHYHO�RI�RXWSXW�UHTXLUHV�D�KLJK�UDWH�RI�HPSOR\PHQW�

7KH�UDWH�RI�HPSOR\PHQW�GHWHUPLQHV�WKH�UDWH�RI�FKDQJH�RI�ZDJHV��VR�WKDW�D

KLJK�UDWH�RI�HPSOR\PHQW�UHVXOWV�LQ�D�KLJK�UDWH�RI�FKDQJH�RI�ZDJHV�

7KH� OHYHO� RI� ZDJHV� GHWHUPLQHV� WKH� UDWH� RI� SURILW�� VR� WKDW� D� KLJK� UDWH� RI

FKDQJH�RI�ZDJHV�PHDQV�IDOOLQJ�OHYHOV�RI�SURILW�

7KH�UDWH�RI�SURILW�GHWHUPLQHV�WKH�OHYHO�RI� LQYHVWPHQW��VR�WKDW�IDOOLQJ�SURILW

PHDQV�ORZ�UDWHV�RI�LQYHVWPHQW�

7KH�OHYHO�RI�LQYHVWPHQW�GHWHUPLQHV�WKH�UDWH�RI�JURZWK�RI�WKH�FDSLWDO�VWRFN�

VR�WKDW�ORZ�UDWHV�RI�LQYHVWPHQW�PHDQV�VORZ�RU�QHJDWLYH�JURZWK�LQ�WKH�FDSLWDO

VWRFN�

7KH�FDSLWDO�VWRFN�GHWHUPLQHV�WKH�OHYHO�RI�RXWSXW��VR�WKDW�D�VORZO\�JURZLQJ�RU

GHFOLQLQJ�FDSLWDO�VWRFN�PHDQV�VWDWLF�RU� IDOOLQJ� OHYHOV�RI�RXWSXW��ZKLFK�ZLOO

HYHQWXDOO\�OHDG�WR�IDOOLQJ�ZDJHV�

7KHUH� LV� WKXV� D� F\FOH� EHWZHHQ� WKH� OHYHO� RI� HPSOR\PHQW� DQG� WKH� OHYHO� RI

ZDJHV�

��� 7KH�EDVLF�PRGHO

*RRGZLQ¶V� PRGHO� EHJLQV� ZLWK� WKH� RXWSXW�HPSOR\PHQW� UHODWLRQ�� ZLWK� WKH

GLUHFWLRQ�RI�FDXVDWLRQ�EHLQJ�IURP�RXWSXW�<�WR�HPSOR\PHQW�/��D�LV�WKH�OHYHO�RI

ODERU�SURGXFWLYLW\��

���� / = <
D

*RRGZLQ� DVVXPHG� FRQVWDQW� JURZWK� LQ� ODERU� IRUFH� SURGXFWLYLW\� �DW�α �

S�D���DQG�SRSXODWLRQ�JURZWK��DW�β ��S�D���
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����
D = D� ⋅ Hα⋅W

1 = 1� ⋅ Hβ⋅W

7KH�VROH�QRQOLQHDULW\�LQ�*RRGZLQ¶V�PRGHO�ZDV�D�³3KLOOLS¶V�FXUYH´�UHODWLRQ

EHWZHHQ�WKH�OHYHO�RI�HPSOR\PHQW�λ �DQG�WKH�UDWH�RI�LQFUHDVH�RI�ZDJHV�Z�

���� �ZKHUH��
Z
GZ
GW = Z(λ) λ = /

1

:KLOH�WKH�V\PEROLF�GHULYDWLRQ�FDQ�EH�GRQH�ZLWKRXW�D�IXQFWLRQDO�IRUP��RQH

LV�QHHGHG�IRU�WKH�VXEVHTXHQW�QXPHULFDO�VLPXODWLRQV��7KH�HTXDWLRQ�XVHG�LV�WKDW

ILUVW� VXJJHVWHG� E\� %ODWW� RI� � ������� ������ ZKLOH� WKHZ(λ) = $
(%−&×λ)�

−'

SDUDPHWHU� YDOXHV� XVHG� �$ ���������� % ��� & ��� � ' ���������� UHSURGXFH

%ODWW¶V�VLPXODWLRQ�UHVXOWV����������7KLV�HTXDWLRQ�LV�SORWWHG�LQ�)LJXUH�����ZKLFK

VKRZV� WKDW� WKHVH� SDUDPHWHU� YDOXHV� UHVXOW� LQ� D� FRQVWDQW� UHDO� ZDJH� DW� DQ

XQHPSOR\PHQW�UDWH�RI�������UHDO�ZDJH�FXWV�DW�KLJKHU�OHYHOV�RI�XQHPSOR\PHQW

�WR� D�PD[LPXP�RI����SHU�SHULRG��� DQG� UHDO�ZDJH� ULVHV� DW� ORZHU� UDWHV� �ULVLQJ

DV\PSWRWLFDOO\�DW�IXOO�HPSOR\PHQW��
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)LJXUH��� ³3KLOOLSV�&XUYH´�:DJH�&KDQJH�)XQFWLRQ

���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����

(PSOR\PHQW�5DWH

����

���

���

���

���

���

���

���

���

:

D

J

H

�

&

K

D

Q

J

H

7KH� IXQFWLRQDO� IRUP� LWVHOI� FDQ� EH� MXVWLILHG� E\� UHIHUHQFH� WR� WKH� QRQOLQHDU

UHJUHVVLRQ�HPSOR\HG�E\�3KLOOLSV�LQ�KLV�RULJLQDO�VWDWLVWLFDO�ZRUN��3KLOOLSV������

�����RQ�WKH�UHODWLRQVKLS�EHWZHHQ�WKH�XQHPSOR\PHQW�UDWH�DQG�WKH�UDWH�RI�FKDQJH

RI�PRQH\�ZDJHV��7KRXJK�3KLOOLSV�XVHG�D�H[SRQHQWLDO�IRUP��WKLV�DSSUR[LPDWHV

WKH�DV\PSWRWLF�IRUP�HPSOR\HG�E\�%ODWW��DQG�DV�LQGLFDWHG�E\�WKH�UHJUHVVLRQ�DQG

DYHUDJH� GDWD� SORWV� LQ� )LJXUH� ���� ZLWK� DSSURSULDWH� SDUDPHWHU� YDOXHV� %ODWW¶V

IXQFWLRQ�FDQ�ILW�WKH�GDWD�3KLOOLSV�XVHG�WR�FRQVWUXFW�KLV�H[SRQHQWLDO�ILW���
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)LJXUH��� 5HJUHVVLRQ�RI�$YHUDJH�3KLOOLSV�'DWD�$JDLQVW�%ODWW¶V�)XQFWLRQDO
)RUP

���� ���� ���� ���� ���� ���� ���� ���� ����

5DWH�RI�(PSOR\PHQW

��������

�������

�������

�������

�������

�������

�������
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H
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$YHUDJH�$FWXDO�5DWH�RI�&KDQJH�RI�:DJHV

(VWLPDWHG�5DWH�RI�&KDQJH�RI�:DJHV

7KH� DV\PSWRWLF� IRUP� HPSOR\HG� E\� %ODWW� LV� SUHIHUDEOH� WR� 3KLOOLS¶V

H[SRQHQWLDO�IRUP�LQ�WKHVH�VLPXODWLRQV�EHFDXVH�LW�FRQILQHV�WKH�HPSOR\PHQW�UDWH

WR�EHORZ�����SHU�FHQW��7KH�XQERXQGHG�H[SRQHQWLDO�IRUP�HPSOR\HG�E\�3KLOOLSV

FRXOG�FRQFHLYDEO\�UHWXUQ�DQ�HPSOR\PHQW�UDWH�RI�PRUH�WKDQ�����SHU�FHQW�

*RRGZLQ� XVHG� WKH� .DOHFNLDQ� DVVXPSWLRQ� WKDW� ZRUNHUV� VSHQG� DOO� WKHLU

ZDJHV�DQG�FDSLWDOLVWV�LQYHVW�DOO�WKHLU�SURILWV��([SUHVVLQJ�WKLV�DV�D�SURSRUWLRQ�RI

WRWDO�RXWSXW��SURILW�VKDUH�RI�RXWSXW� LV� LGHQWLFDO� WR�WKH� LQYHVWPHQW�WR�RXWSXWπV
UDWLR�

����
Π
< = πV = ,

<

*URVV�LQYHVWPHQW��DOVR�H[SUHVVHG�DV�D�SURSRUWLRQ�RI�RXWSXW��LV�WKXV�

����
,
< = � − :

< = � − ω
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�ZKHUH�ω � LV� WKH� ZDJHV� VKDUH� RI� RXWSXW� DQG�:� LV� WKH� WRWDO� ZDJHV� ELOO��

,QYHVWPHQW�LV�DOVR�WKH�FKDQJH�LQ�FDSLWDO�VWRFN���

���� , = G.
GW

)LQDOO\��WKH�FDSLWDO�VWRFN�GHWHUPLQHV�RXWSXW�YLD�D�OLQHDU�DFFHOHUDWRU�

���� < = .
Y

6LQFH� RXWSXW� LQ� WXUQ� GHWHUPLQHV� HPSOR\PHQW�� WKH� V\VWHP� LV� FORVHG�� DQG

IURP�LW�FDQ�EH�GHULYHG�WZR�FRXSOHG�GLIIHUHQWLDO�HTXDWLRQV�IRU�WKH�UDWH�RI�FKDQJH

RI�WKH�ZDJHV�VKDUH�RI�RXWSXW�DQG�RI�WKH�UDWH�RI�HPSOR\PHQW�

����

Gω
GW = G

GW


Z⋅/
<




= G
GW



Z⋅/
D⋅/




= �
D ⋅ GZGW − Z

D�
⋅ GDGW

= �
D ⋅Z ⋅Z(λ) − Z

D�
⋅ α ⋅ D

Gω
GW = ω ⋅ (Z(λ) − α)
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����

Gλ
GW = G

GW


/
1




= �
1 ⋅ G/GW − /

1�
⋅ G1GW

= �
1 ⋅ GGW



<
D

 − /

1�
⋅ β ⋅1

= �
1 ⋅ 


�
D
G<
GW − <

D�
GD
GW


 − /

1 ⋅ β

= �
1 ⋅ 


�
D
G
GW



.
Y


 − <

D�
α ⋅ D

 − λ ⋅ β

= �
1 ⋅ 


�
D ⋅ �Y, − / ⋅ α

 − λ ⋅ β

= �
1 ⋅ 


�
D ⋅ �Y

<−:
Y


 − /

1 ⋅ α − λ ⋅ β

= �
1 ⋅ 


�
D ⋅ �Y(D ⋅ / −Z ⋅ /)

 − λ ⋅ α − λ ⋅ β

= /
1 ⋅ 


�−Z

D

Y

 − λ ⋅ α − λ ⋅ β

Gλ
GW = λ ⋅ 


�−ω
Y − α − β



7KH�UHGXFHG�IRUP�RI�WKH�*RRGZLQ�PRGHO�LV�WKXV�

����

Gω
GW = ω ⋅ (Z(λ) − α)

Gλ
GW = λ ⋅ 


�−ω
Y − α − β



:KLOH� WKHVH�HTXDWLRQV� DUH�PRUH�FRPSOH[� WKDQ� WKRVH� LQ�9ROWHUUD¶V�PRGHO�

WKH�EDVLF�IHDWXUHV�DUH�WKH�VDPH��WKH�UDWH�RI�FKDQJH�RI�HPSOR\PHQW�LV�D�SRVLWLYH

OLQHDU� IXQFWLRQ�RI� WKH� FXUUHQW� OHYHO�RI� HPSOR\PHQW�� DQG� D�QHJDWLYH� QRQOLQHDU

IXQFWLRQ�RI�WKH�SURGXFW�RI�HPSOR\PHQW�DQG�ZDJHV�VKDUH��WKH�UDWH�RI�FKDQJH�RI

ZDJHV� VKDUH� LV�D�SRVLWLYH�QRQOLQHDU� IXQFWLRQ�RI� WKH�SURGXFW�RI�FXUUHQW�ZDJHV

VKDUH� DQG� WKH� ZDJH� FKDQJH� IXQFWLRQ�� DQG� D� QHJDWLYH� OLQHDU� IXQFWLRQ� RI� WKH

FXUUHQW� ZDJHV� VKDUH�� ,W� LV� DOVR� SRVVLEOH� WR� LQWHUSUHW� WKH� WZR� UHGXFHG� IRUP

HTXDWLRQV� LQWXLWLYHO\�� WKH� HTXDWLRQ� IRU� WKH� SHUFHQWDJH� UDWH� RI� FKDQJH� RI� WKH
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ZDJHV�VKDUH�RI�RXWSXW�VWDWHV� WKDW� WKLV�HTXDOV� WKH�SHUFHQWDJH�UDWH�RI�FKDQJH�RI

WKH� UHDO� ZDJH� � �� PLQXV� WKH� SHUFHQWDJH� UDWH� RI� FKDQJH� RI� ODERUZ(λ)
SURGXFWLYLW\�� WKH� HTXDWLRQ� IRU� WKH� SHUFHQWDJH� UDWH� RI� FKDQJH� RI� WKH� UDWH� RI

HPSOR\PHQW� VD\V� WKDW� WKLV� HTXDOV� WKH� SHUFHQWDJH� UDWH� RI� JURZWK� RI� RXWSXW

PLQXV� WKH� SHUFHQWDJH� UDWHV� RI� FKDQJH� RI� ODERU� SURGXFWLYLW\� DQG� SRSXODWLRQ�

VLQFH� LW� LV� HDV\� WR� VKRZ� WKDW� � HTXDOV� WKH� SHUFHQWDJH� UDWH� RI� JURZWK� RI
�−ω
Y

RXWSXW�

����

�
<
G
GW< = �

<
�
Y
G
GW.

= �
<
�
Y,

= �
<
�
YΠ

= �
<
�
Y(< −:)
= �−ω

Y

7KLV�V\VWHP�FDQ�EH�VROYHG�DQDO\WLFDOO\�E\�FRQVLGHULQJ�WKH�UDWH�RI�FKDQJH�RI

ZDJHV�VKDUH�ZLWK�UHVSHFW�WR�HPSOR\PHQW�

����

Gω
GW

Gλ
GW

= ω⋅(Z(λ)−α)

λ⋅
�−ω
Y −α−β



�
ω



�−ω
Y − α − β


Gω
GW = (Z(λ)−α)

λ ⋅ Gλ
GW

7KH�HTXDWLRQV�DUH�QRZ�LQ�VHSDUDEOH�IRUP��DQG�WKH\�FDQ�ERWK�EH�LQWHJUDWHG

ZLWK�UHVSHFW�WR�WLPH�WR�\LHOG�

���� ∫ �
ω



�−ω
Y − α − β

 Gω = ∫
(Z(λ)−α)

λ Gλ

7KLV�HTXDOLW\�EHWZHHQ�WZR�LQWHJUDOV�ZLWK�UHVSHFW�WR�GLIIHUHQW�YDULDEOHV�FDQ

RQO\� DSSO\� LI� WKH\� ERWK� HTXDO� WKH� VDPH� FRQVWDQW�� ,QWHJUDWLRQ� \LHOGV� WKH

LQWHUGHSHQGHQW�VROXWLRQV�

3DJH���
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���� ω(W) = H






$

(�−λ(W))�
−'−α 


 ⋅W

λ(W) = H

�−Y⋅α−Y⋅β−ω(W)

Y

 ⋅W

7KHVH�WZR�HTXDWLRQV�GHVFULEH�D�FORVHG�F\FOH��WKH�PDWKHPDWLFDO�IRUP�IRU�WKH

F\FOLFDO�YLVLRQ�VNHWFKHG�E\�0DU[��7KH�SURFHVV�LV�GLVWLQFWO\�D�QRQ�HTXLOLEULXP

RQH��XQOHVV� WKH� V\VWHP�EHJLQV�ZLWK� WKH�HTXLOLEULXP�YDOXHV� IRU�λ � DQG�ω �� LW

ZLOO� IRUHYHU� JUDYLWDWH� DURXQG� WKHP�� 8QOLNH� F\FOHV� LQ� D� OLQHDU� V\VWHP�� WKH

QRQOLQHDU� F\FOHV� RI� WKLV� PRGHO� KDYH� D� ORQJ� WHUP� LPSDFW�� ZKLOH� WKH� DYHUDJH

YDOXH� RI� ZDJHV� VKDUH� HTXDOV� WKH� HTXLOLEULXP� YDOXH�� WKH� DYHUDJH� YDOXH� RI

HPSOR\PHQW� �WKRXJK�QRW� WKH� DYHUDJH� UDWH�RI�JURZWK�� LV� ORZHU� WKH� IXUWKHU� WKH

V\VWHP�LV�IURP�HTXLOLEULXP��%ODWW����������������

0DU[�ZDV�WKH�LQVSLUDWLRQ�IRU�WKLV�PRGHO��DQG�0DU[�LV�QRUPDOO\�DVVRFLDWHG

ZLWK�DQ�DSRFDO\SWLF�VHFXODU�YLVLRQ�RI�FDSLWDOLVP��ZLWK�WKH�UHODWLYH�RU�DEVROXWH

LPPLVHULVDWLRQ� RI� WKH�ZRUNLQJ� FODVV� OHDGLQJ� WR� WKH� EUHDNGRZQ�RI� FDSLWDOLVP�

+RZHYHU� LQ� WKH� SDVVDJH� FLWHG� DERYH�� VXFK� D� SHUVSHFWLYH� LV� DEVHQW�� DQG� LW� LV

OLNHZLVH� DEVHQW� IURP� *RRGZLQ¶V� PRGHO�� ,QVWHDG�� KH� DUJXHG� WKDW� KLV� PRGHO

VXSSRUWHG�WKH�HPSLULFDO�RXWFRPH�WKDW�³ZDJHV�UDWHV�ZHQW�XS��SURILW�UDWHV�VWD\HG

GRZQ´� �*RRGZLQ� ������ ����� 7KLV� SDLQWV� ZRUNHUV� DV� WKH� XOWLPDWH� ORQJ�UXQ

EHQHILFLDULHV� RI� D� V\PELRWLF� UHODWLRQVKLS� ZLWK� FDSLWDOLVWV� �DQG� WKH� PHDQV� RI

SURGXFWLRQ��

*RRGZLQ¶V� PRGHO� KDV� EHHQ� WKH� LQVSLUDWLRQ� IRU� D� ODUJH� UDQJH� RI� F\FOLFDO

PRGHOV��'HVDL�������������6DVDNXUD�������6NRWW�������6SRUWHOOL�������<DEXWD

������ ZLWK� IODYRXUV� UDQJLQJ� IURP� 0DU[LDQ� WR� QHRFODVVLFDO�� :KLOH� EHLQJ� D

VWURQJ�DGYRFDWH�RI�*RRGZLQ¶V�PRGHO��%ODWW�UHJDUGHG�WKH�QHXWUDO��QHLWKHU�VWDEOH
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QRU� XQVWDEOH�� HTXLOLEULXP� RI� WKH� PRGHO�� DQG� WKH� IDFW� WKDW� LW� FRXOG� JHQHUDWH

DUELWUDULO\�ODUJH�F\FOHV��DV�IODZV��������������+H�VXUPLVHG�WKDW�WKHVH�FRXOG�EH

RYHUFRPH� E\� PRUH� GLVDJJUHJDWLRQ� RU� E\� WKH� ³LQWURGXFWLRQ� RI� D� ILQDQFLDO

VHFWRU´�� ,Q� WKH�IROORZLQJ�VHFWLRQV��,�VKRZ�WKDW� WKH�VDPH�HQGV�UHVXOW� IURP�WZR

PRUH� LPPHGLDWH�H[WHQVLRQV� WR� WKH�PRGHO��7KH� ILUVW�PRGLILFDWLRQ� UHSODFHV� WKH

IL[HG�DFFHOHUDWRU�FRHIILFLHQW�EHWZHHQ�WKH�FDSLWDO�VWRFN�DQG�RXWSXW�E\�D�UHODWLRQ

ZKLFK� VLPXODWHV� SURF\FOLFDO� YDULDWLRQV� LQ� FDSDFLW\� XWLOLVDWLRQ�� 7KH� VHFRQG

UHSODFHV� WKH� DVVXPSWLRQ�RI� FRQVWDQW�GLVHPERGLHG� WHFKQLFDO�SURJUHVV�ZLWK� WKH

SDUWLDOO\� HQGRJHQRXV� GHWHUPLQDWLRQ� RI� WKH� UDWH� RI� WHFKQLFDO� FKDQJH�� 7KHVH

DOWHUDWLRQV�� VLQJO\� RU� LQ� FRQFHUW�� FRQYHUW� WKH� PRGHO� IURP� RQH� ZKLFK� KDV� D

QHXWUDO� HTXLOLEULXP� DQG� D� FORVHG� ORRS� LQ� SKDVH� VSDFH� WR� RQH� ZKLFK� KDV� DQ

XQVWDEOH� HTXLOLEULXP� DQG� DQ� RSHQ� ORRS�� )LQDOO\� ,� SUHSDUH� WKH� PRGHO� IRU� WKH

LQWURGXFWLRQ� RI� ILQDQFH²DQG� RI� 0LQVN\¶V� ),+²E\� UHSODFLQJ� WKH� OLQHDU

LQYHVWPHQW� IXQFWLRQ�ZLWK� D�QRQOLQHDU� RQH��'HSUHFLDWLRQ� LV� DOVR� LQWURGXFHG� DW

WKH�FRQVWDQW�UDWH�RI�γ�SHU�FHQW�SHU�SHULRG�

��� 9DULDEOH�FDSDFLW\�XWLOLVDWLRQ

7KH�EDVH�PRWLYDWLRQ�RI�FDSLWDOLVWV�LQ�*RRGZLQ¶V�JURZWK�F\FOH�LV�SURILW��DQG

WKH�PRGHO¶V�GULYLQJ�IRUFH�LV�LQYHVWPHQW��7KH�UDWH�RI�SURILW�GHWHUPLQHV�WKH�OHYHO

RI� LQYHVWPHQW�� WKH� OHYHO�RI� LQYHVWPHQW�GHWHUPLQHV� WKH�DGGLWLRQ��LI�DQ\�� WR� WKH

FDSLWDO� VWRFN�� WKH� FDSLWDO� VWRFN� GHWHUPLQHV� RXWSXW�� RXWSXW� GHWHUPLQHV

HPSOR\PHQW��DQG�HPSOR\PHQW�GHWHUPLQHV�WKH�UDWH�RI�JURZWK�RI�ZDJHV��ZKLFK

LQ�WXUQ�GHWHUPLQHV�WKH�UDWH�RI�SURILW��7KH�OLQN�EHWZHHQ�FDSLWDO�VWRFN�DQG�RXWSXW

LV�ULJLG��DQG�EDVHG�RQ�WKH�VWDWLVWLFDO�UHJXODULW\�WKDW�WKH�UDWLR�RI�WKH�FDSLWDO�VWRFN�

EURDGO\� PHDVXUHG�� WR� RXWSXW�� EURDGO\� PHDVXUHG�� LV� UHODWLYHO\� FRQVWDQW�
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+RZHYHU� WKLV� RPLWV� WKH� LQFRQWURYHUWLEOH� IDFW� WKDW� WKH� UDWH� RI� FDSDFLW\

XWLOLVDWLRQ²WKH� SURSRUWLRQ� RI� WKH� FDSLWDO� VWRFN� DFWXDOO\� XVHG� WR� SURGXFH

RXWSXW²YDULHV�SUR�F\FOLFDOO\��YHU\�PXFK�LQ�VWHS�ZLWK�WKH�UDWH�RI�HPSOR\PHQW�

7KH� IDFW� WKDW� ERWK� ODERXU� DQG� FDSLWDO� EHFRPH� XQHPSOR\HG�ZKHQ� D� FDSLWDOLVW

HFRQRP\�WXUQV�GRZQ�LV�VWDUNO\�HYLGHQW�LQ�)LJXUH�����ZKLFK�SORWV�WKH�PRQWKO\

HPSOR\PHQW� UDWH� DQG�PRQWKO\� UDWH� RI� FDSDFLW\� XWLOLVDWLRQ� IRU� WKH�86$� IURP

�����WLOO������

)LJXUH��� 86$�5DWH�RI�(PSOR\PHQW�	�5DWH�RI�&DSDFLW\�8WLOLVDWLRQ�
���������

� �� �� �� �� ��� ��� ��� ��� ��� ��� ��� ���

0RQWKV�VLQFH�����

����

����

����

����

����

����

����
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$FWXDO�&DSDFLW\�8WLOLVDWLRQ

$FWXDO�(PSOR\PHQW

�7KH� GDWD� VRXUFH� IRU� FDSDFLW\� XWLOLVDWLRQ�ZDV� WKH� )HGHUDO�5HVHUYH�6WDWLVWLFDO�5HOHDVH�

WKH�GDWD�ILOH�FDQ�EH�IRXQG�DW�ZZZ�ERJ�IUE�IHG�XV�UHOHDVHV�J���LSKLVW�XWOKLVW�VD��7KH�GDWD

VRXUFH�IRU�WKH�UDWH�RI�HPSOR\PHQW�ZDV�WKH�%XUHDX�RI�/DERU�6WXGLHV��WKH�GDWD�ILOH�FDQ�EH

IRXQG�DW�JRSKHU���KRSL��EOV�JRY������KRSLIWS�GHY�VSHFLDO�UHTXHVWV�OI�XQHPSOU�PRQ��

3DJH���
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)LJXUH� ���� ZKLFK� SORWV� WKH� HPSOR\PHQW� UDWH� DJDLQVW� WKH� UDWH� RI� FDSDFLW\

XWLOLVDWLRQ��PDNHV� LW� REYLRXV� WKDW� WKH� UHODWLRQVKLS� EHWZHHQ� WKH� WZR� YDULDEOHV

FDQ�EH�UHDVRQDEO\�DSSUR[LPDWHG�E\�D�OLQHDU�IXQFWLRQ��7KH�5��RI�����IRU�D�OLQHDU

UHJUHVVLRQ�FRQILUPV�WKDW��WR�QRUPDO�VWDWLVWLFDO�VWDQGDUGV��D�OLQHDU�IXQFWLRQ�GRHV

ILW�WKH�GDWD�

)LJXUH��� 86$�5DWH�RI�(PSOR\PHQW�DJDLQVW�86$�5DWH�RI�&DSDFLW\
8WLOLVDWLRQ�����������

���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����

$FWXDO�&DSDFLW\�8WLOLVDWLRQ
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+RZHYHU�D� OLQHDU� UHODWLRQVKLS�LPSOLHV� WKDW�HLWKHU�RQH�RI� WKH�YDULDEOHV�FDQ

H[FHHG�����SHU�FHQW��RU�IDOO�EHORZ�]HUR��ZKHQ�LQ�IDFW�ERWK�DUH�FRQVWUDLQHG�LQ

WKH�UDQJH�RI���WR�����SHU�FHQW��$�PRUH�VXLWDEOH�IXQFWLRQ�WR�XVH�LV�D�VLJPRLG�

���� � ��F(λ) = 8
9+H−:⋅(λ−;)

ZKHUH�8�9�:� DQG�;� DUH� FRQVWDQWV� DQG�λ� LV� WKH� UDWH� RI� HPSOR\PHQW��7KH

VLJPRLG� IXQFWLRQ� KDV� D� QXPEHU� RI� FKDUDFWHULVWLFV�ZKLFK�PDNH� LW� VXLWDEOH� IRU

3DJH���
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PRGHOOLQJ�FDSDFLW\�XWLOLVDWLRQ��DQG�HFRQRPLF�SKHQRPHQD�LQ�JHQHUDO���1HDU�LWV

PLQLPXP�� PD[LPXP� DQG� LQWHUPHGLDWH� YDOXHV�� LW� DSSUR[LPDWHV� D� OLQHDU

IXQFWLRQ��\HW�LW�KDV�PD[LPXP�DQG�PLQLPXP�DV\PSWRWHV��ZKHUHDV�DV�)LJXUH���

VKRZV� E\�ZD\� RI� FRQWUDVW�� D� OLQHDU� UHODWLRQ� ZRXOG� DOORZ� FDSDFLW\� WR� H[FHHG

�����RU�IDOO�EHORZ�����$�VLJPRLG�FDQ�EH�JLYHQ�SDUDPHWHU�YDOXHV�ZKLFK�UHVXOW

LQ�FDSDFLW\�XWLOLVDWLRQ�ULVLQJ�WR�����SHU�FHQW�IRU�����SHU�FHQW�HPSOR\PHQW��DQG

IDOOLQJ�WR�]HUR�IRU�����SHU�FHQW�XQHPSOR\PHQW�

)LJXUH� ���� ZKLFK� SORWV� D� UHJUHVVLRQ� RI� WKLV� IXQFWLRQ� DJDLQVW� WKH� 86$

HPSOR\PHQW�DQG�FDSDFLW\�XWLOLVDWLRQ�GDWD�IRU�WKH�SHULRG��������������LQGLFDWHV

WKDW� WKLV� IXQFWLRQDO� IRUP�FDQ�ILW� WKH�REVHUYHG�VWDWLVWLFDO� UHODWLRQVKLS��DQG� WKDW

LWV�ILW�LV�YHU\�FORVH�WR�WKDW�DFKLHYHG�ZLWK�D�OLQHDU�UHJUHVVLRQ�

)LJXUH��� 5HJUHVVLRQ�RI�6LJPRLG�5HODWLRQVKLS�%HWZHHQ�(PSOR\PHQW
DQG�&DSDFLW\�8WLOLVDWLRQ�DJDLQVW�86$�'DWD�����������

���� ���� ���� ���� ���� ���� ���� ���� ����

5DWH�RI�(PSOR\PHQW
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)LJXUH� ��� VKRZV� WKDW� WKH� VLJPRLG� ILW� LV� VXSHULRU� WR� WKH� OLQHDU�� LQ� WKDW� DQ

H[WUDSRODWLRQ� RI� LW� \LHOGV� XSSHU� DQG� OLPLWV� WR� FDSDFLW\� XWLOLVDWLRQ�� ZKHUHDV

H[WUDSRODWLRQ� RI� WKH� OLQHDU� UHODWLRQ� SUHGLFWV� QR� XSSHU� RU� ORZHU� OLPLWV�� )RU

H[DPSOH�� WKH� OLQHDU� H[WUDSRODWLRQ� WKXV� SUHGLFWV� D� FDSDFLW\� XWLOLVDWLRQ� OHYHO� RI

PLQXV� ���SHU� FHQW�ZKHQ� WKH� UDWH� RI� HPSOR\PHQW� LV� ��� SHU� FHQW�� WKH� VLJPRLG

H[WUDSRODWLRQ�VXJJHVWV�]HUR�FDSDFLW\�XWLOLVDWLRQ�DW����SHU�FHQW�XQHPSOR\PHQW�

DQG�QHYHU�SUHGLFWV�DQ\WKLQJ�OHVV�WKDQ�]HUR�FDSDFLW\�XWLOLVDWLRQ�

)LJXUH��� ([WUDSRODWLRQ�RI�6LJPRLG�DQG�/LQHDU�5HJUHVVLRQV�IRU
(PSOR\PHQW�&DSDFLW\�8WLOLVDWLRQ�5HODWLRQVKLS

��� ��� ��� ��� ��� ��� ���

5DWH�RI�(PSOR\PHQW
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6LJPRLG�(VWLPDWH�RI�&DSDFLW\�8WLOLVDWLRQ

/LQHDU�(VWLPDWH�RI�&DSDFLW\�8WLOLVDWLRQ

$FWXDO�&DSDFLW\

'DWD�$UHD�IRU�5HJUHVVLRQ

7KH� UHDOLVP� RI� WKH� EDVLF� *RRGZLQ� PRGHO� FDQ� WKXV� EH� LPSURYHG� E\

UHSODFLQJ� WKH� ULJLG� DFFHOHUDWRU� UHODWLRQ� EHWZHHQ� FDSLWDO� DQG� RXWSXW� ZLWK� WKH

DFFHOHUDWRU�WLPHV�D�FDSDFLW\�XWLOLVDWLRQ�IXQFWLRQ�ZKLFK�LV�D�IXQFWLRQ�RI�WKH�UDWH

RI�HPSOR\PHQW�

3DJH���
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���� <
. = �

Y ⋅ F(λ)

$V�ZLWK� WKH� IXQFWLRQ� IRU� WKH� UDWH� RI� FKDQJH�RI� UHDO�ZDJHV�� WKH� SDUDPHWHU

YDOXHV� XVHG� LQ� WKHVH� VLPXODWLRQV� �RI�8 ��� 9 ���: ���� ; ���� DUH� QRW� WKRVH

GHULYHG�IURP�WKLV�UHJUHVVLRQ��WKRXJK�WKH\�DUH�YHU\�FORVH��WKH�UHJUHVVLRQ�YDOXHV

ZHUH� ������ �������������DQG� �������7KH�YDOXHV�XVHG�ZHUH�FKRVHQ�SULPDULO\�WR

FRQILQH�FDSDFLW\�XWLOLVDWLRQ�WR�WKH�UHOHYDQW�UDQJH�RI�]HUR�WR�����SHU�FHQW��DQG�WR

DFKLHYH� ]HUR� FDSDFLW\� XWLOLVDWLRQ� DW� ]HUR� HPSOR\PHQW�� DQG� ���� SHU� FHQW

FDSDFLW\�XWLOLVDWLRQ�DW�����SHU� FHQW�HPSOR\PHQW����7KLV� IXQFWLRQ� LV�SORWWHG� LQ

)LJXUH�����ZKLFK�UHYHDOV�D�UHODWLRQVKLS�EHWZHHQ�WKH�UDWH�RI�HPSOR\PHQW²DQG

KHQFH� WKH� OHYHO� RI� HFRQRPLF� DFWLYLW\²DQG� WKH� UDWH� RI� FDSDFLW\� XWLOLVDWLRQ

ZKLFK� VKRZV� OLWWOH� FKDQJH� IRU� VPDOO� IDOOV� LQ� HPSOR\PHQW�� WKHQ� SURJUHVVLYHO\

ODUJHU� IDOOV� DV� XQHPSOR\PHQW� EHFRPHV� VLJQLILFDQW�� WDSHULQJ� WR� OHVVHU� IDOOV� DV

FDSDFLW\�XWLOLVDWLRQ�DSSURDFKHV�]HUR�DW�]HUR�HPSOR\PHQW���

)LJXUH��� &DSDFLW\�8WLOLVDWLRQ�)XQFWLRQ

��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���

(PSOR\PHQW�5DWH
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7KH�UHGXFHG�IRUP�RI�WKLV�V\VWHP�LV�

���� ��

Gω
GW = ω × (Z(λ) − α)

Gλ
GW =

λ×

F(λ)(�−ω)

Y⋅ −γ−α−β


�−λ⋅ 8

9+H−:⋅(λ−;) ⋅H−:⋅(λ−;)

$V� WKH� VXEVHTXHQW� VLPXODWLRQV� VKRZ�� WKLV� PRGHO� DGGUHVVHV� %ODWW¶V� ILUVW

REMHFWLRQ� WR� *RRGZLQ¶V� EDVLF� PRGHO�� WKDW� LW� KDV� D� QHXWUDO� HTXLOLEULXP� DQG

JHQHUDWHV�D�FORVHG�ORRS�UDWKHU�WKDQ�D�OLPLW�RU�RSHQ�F\FOH�

��� 9DULDEOH�7HFKQLFDO�&KDQJH

,Q�FRPPRQ�ZLWK�PDQ\�HFRQRPLF�PRGHOV��WKH�EDVLF�*RRGZLQ�PRGHO�WUHDWV

WKH�UDWH�RI�FKDQJH�RI�SURGXFWLYLW\�DV�H[RJHQRXV����,Q�IDFW��WKRXJK�WKH�WHFKQLFDO

LQQRYDWLRQ�HFRQRPLF� JURZWK� UHODWLRQ� LV� DW� RQH� DQG� WKH� VDPH� WLPH� WKH� PRVW

DFFHSWHG� DQG� OHDVW� XQGHUVWRRG� UHODWLRQ� LQ� JURZWK� WKHRU\�� WKHUH� LV� OLWWOH� GRXEW

WKDW� MXVW� DV� WHFKQLFDO� FKDQJH� HQKDQFHV�JURZWK�� VR� JURZWK� HQKDQFHV� WHFKQLFDO

FKDQJH��VHH�9HUVSDJHQ������DQG�6FKHLGQHU�	�=LHVHPHU������UHVSHFWLYHO\�IRU

UHFHQW�VXUYH\V�RQ� WKH�HPSLULFDO�HYLGHQFH��DQG� WKH�UHODWLRQVKLSV�SRVWXODWHG�E\

³QHZ� JURZWK� WKHRU\´� EHWZHHQ� WHFKQLFDO� FKDQJH� DQG� HFRQRPLF� JURZWK��� 7KH

*RRGZLQ� PRGHO� FDQ� WKHUHIRUH� EH� PDGH� PRUH� UHDOLVWLF� E\� SRVWXODWLQJ� D

IHHGEDFN�EHWZHHQ�WKH�UDWH�RI�JURZWK��DQG�WKH�UDWH�RI�WHFKQLFDO�FKDQJH�

7KH�PRVW�REYLRXV�VRXUFH�RI� WKLV� IHHGEDFN�LV� WKH� UHODWLRQVKLS�EHWZHHQ� WKH

UDWH�RI�SURILW�DQG�WKH�UDWH�RI�SULYDWH�LQYHVWPHQW�LQ�UHVHDUFK�DQG�GHYHORSPHQW�

DQ� LQFUHDVHG� UDWH� RI� SURILW� VKRXOG� OHDG� WR� PRUH� IXQGV� EHLQJ� DYDLODEOH� IRU

UHVHDUFK� DQG� GHYHORSPHQW�� DQG� WKLV� LQ� WXUQ� VKRXOG� SURGXFH� D� KLJKHU� UDWH� RI

WHFKQLFDO� FKDQJH�� 7KHUH� LV� KRZHYHU� DQ� XSSHU� OLPLW� WR� KRZ�PXFK� WKH� UDWH� RI

WHFKQLFDO�FKDQJH�FDQ�EH�LQFUHDVHG�YLD�UHVHDUFK�DQG�GHYHORSPHQW��DQG�D�ORZHU

3DJH���
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OLPLW�VHW�E\�WKH�LPSDFW�RI�SXEOLF�IXQGLQJ��³OHDUQLQJ�E\�GRLQJ´�DQG�VR�RQ��7KH

UHODWLRQVKLS� EHWZHHQ� WKH� UDWH� RI� SURILW� DQG� WKH� UDWH� RI� WHFKQLFDO� FKDQJH� FDQ

WKHUHIRUH�EH�FKDUDFWHULVHG�DV�EHLQJ�ERXQGHG�EHWZHHQ�H[RJHQRXVO\�JLYHQ�XSSHU

DQG� ORZHU� OLPLWV��$V�ZLWK� WKH� FDSDFLW\�XWLOLVDWLRQ� IXQFWLRQ�� WKLV�SRLQWV� WR� WKH

VLJPRLG�DV�EHLQJ�WKH�PRVW�DSSURSULDWH�IXQFWLRQDO�IRUP�IRU�PRGHOOLQJ�WKH�UDWH

RI�SURILW�WHFKQLFDO� FKDQJH� UHODWLRQVKLS��7KH�SXUH� VLJPRLG�KDV� WR�EH�PRGLILHG

KRZHYHU� WR�DFFRXQW� IRU� WKH�H[LVWHQFH�RI�DQ�H[RJHQRXVO\�JLYHQ� ORZHU� OLPLW� WR

WHFKQLFDO�FKDQJH��7KH�IRUP�XVHG�LV�WKHUHIRUH�

���� D(π) = 4

5+H−6⋅π − 7

7KH� SHUFHQWDJH� UDWH� RI� FKDQJH� RI� WHFKQLFDO� FKDQJH� LV� QRZ� JLYHQ� E\� WKH

HTXDWLRQ�

����
�
D
GD
GW = α ⋅ D(π)

7KH� SDUDPHWHU� YDOXHV� XVHG� IRU� WKLV� VLPXODWLRQ� ZHUH�4 ���� 5 ��� 6 ���

7 �����7KLV� JHQHUDWHV� D� UHODWLRQ�ZKHUH� WKH� UDWH� RI� WHFKQLFDO� FKDQJH�SHDNV� DW

�����SHU�FHQW�IRU�UDWHV�RI�SURILW�RI�����DQG�DERYH��DQG�WDSHUV�WR�D�PLQLPXP�RI

�����IRU�UDWHV�RI�SURILW�RI�PLQXV�����DQG�EHORZ��7KLV�UDQJH�RI�YDOXHV�IRU�WKH

UDWH� RI�JURZWK� RI� ODERU� SURGXFWLYLW\� LV� FRPSDWLEOH�ZLWK� WKH� UDQJH� RI� UDWHV� RI

JURZWK�IRXQG�HPSLULFDOO\��VHH��IRU�H[DPSOH��9HUVSDJHQ����������

3DJH���
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)LJXUH��� 7HFKQLFDO�&KDQJH�)XQFWLRQ

���� ���� ��� ��� ��� ���

3URILW�5DWH
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7KH�UHGXFHG�IRUP�RI�WKLV�V\VWHP�LV�

����

Gω
GW = ω × (Z(λ) − α ⋅ D(π))

Gλ
GW = λ × 


�−ω
Y − γ − α ⋅ D(π) − β



7KLV�PRGHO�� OLNH� WKH�SUHFHGLQJ�RQH��FRQYHUWV�*RRGZLQ¶V�FORVHG� ORRS� LQWR

DQ�XQVWDEOH�RSHQ�F\FOH���

��� 7KH�JHQHUDOLVHG�*RRGZLQ�JURZWK�F\FOH

7KH�VHSDUDWH�H[WHQVLRQV�PDGH�DERYH�FDQ�EH�FRPELQHG�WR�SURGXFH�D�PRGHO

LQ� ZKLFK� ERWK� WHFKQLFDO� FKDQJH� DQG� FDSDFLW\� XWLOLVDWLRQ� DUH� HQGRJHQRXVO\

GHWHUPLQHG� �ZLWKLQ� WKH� OLPLWV�VHW�E\�H[RJHQRXVO\�GHWHUPLQHG�SDUDPHWHUV��� ,WV

UHGXFHG�IRUP�LV�

����

Gω
GW = ω × (Z(λ) − α ⋅ D(π))

Gλ
GW =

λ×

F(λ)πV

Y −γ−α⋅D(π)−β


�−λ⋅ :

9+H−:⋅(λ−;) ⋅H−:⋅(λ−;)
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��� $�QRQOLQHDU�LQYHVWPHQW�IXQFWLRQ

7KH�PRGHOV�VSHFLILHG�DERYH�VWLOO�FRQWDLQ�RQH�JODULQJO\�XQUHDOLVWLF�HOHPHQW�

FDSLWDOLVWV� DUH� DVVXPHG� WR� LQYHVW� DOO� WKHLU� SURILWV�� :KLOH� WKLV� DVVXPSWLRQ

DFFRUGV� ZLWK� FRQYHQWLRQDO� .DOHFNLDQ� SUDFWLFH�� LW� LV� LQDSSURSULDWH� LQ� D� WUXO\

G\QDPLF�DQDO\VLV�RI�FDSLWDOLVP��IRU�WZR�UHDVRQV�

)LUVWO\�� LW� WDNHV�QR�DFFRXQW�RI�FDSLWDOLVW�EHKDYLRXU�LQ�WKH�GHWHUPLQDWLRQ�RI

LQYHVWPHQW� ZKLFK�� LQ� .DOHFNLDQ� DQDO\VLV�� LV� RI� IXQGDPHQWDO� LPSRUWDQFH� LQ

GHWHUPLQLQJ� WKH� SHUIRUPDQFH� RI� WKH� FDSLWDOLVW� HFRQRP\�� 7KLV� DVVXPSWLRQ

VWDQGV� LQ�PDUNHG�FRQWUDVW� WR�0LQVN\¶V�RZQ�DQDO\VLV�RI� WKH�F\FOLFDO�QDWXUH�RI

FDSLWDOLVW�H[SHFWDWLRQV�DQG�WKHLU�UROH�LQ�WKH�GHWHUPLQDWLRQ�RI�LQYHVWPHQW��DQG�KH

ZDV�DZDUH�RI�WKLV��GHVSLWH�KLV�ODWHU�UHOLDQFH�XSRQ�.DOHFNLDQ�LGHQWLWLHV��VHH�IRU

H[DPSOH�0LQVN\�������������������ZKHUH�KH�GHVFULEHV� WKHVH�DVVXPSWLRQV�DV

³KHURLF´��

6HFRQGO\�� WKH� DVVXPSWLRQ� WKDW� FDSLWDOLVWV� LQYHVW� DOO� WKHLU� SURILWV� PDNHV

LQYHVWPHQW�D�OLQHDU�IXQFWLRQ�RI�WKH�UDWH�RI�SURILW��$V�)LJXUH����LQGLFDWHV��VXFK�D

IXQFWLRQ�RI�FRXUVH�SUHGLFWV�QHJDWLYH� LQYHVWPHQW�ZKHQ�SURILWV�DUH�QHJDWLYH�� ,Q

WKH� FRQWH[W� RI� *RRGZLQ¶V� PRGHO�� WKLV� DVVXPSWLRQ� DOVR� KDV� WKH� UHVXOW� WKDW

FDSLWDOLVW�LQYHVWPHQW�LV�ORZHVW�ZKHQ�WKH�HFRQRP\�LV�ERRPLQJ��VLQFH�WKH�SURILW

VKDUH� RI� RXWSXW� UHDFKHV� LWV� SHULJHH� ZKHQ� WKH� UDWH� RI� JURZWK� RI� RXWSXW� KDV

DEVRUEHG�PRVW� RI� WKH� DYDLODEOH� ODERU�� WKXV� OHDGLQJ� WR� D� EORZRXW� LQ� WKH� UHDO

ZDJH�

$V�.H\QHV�HPSKDVLVHV��LQYHVWPHQW�LV�D�IXQFWLRQ�RI�FDSLWDOLVW�H[SHFWDWLRQV

RI� SURILW�� DQG� LQ� D� ZRUOG� RI� IXQGDPHQWDO� XQFHUWDLQW\� WKHVH� H[SHFWDWLRQV� DUH

3DJH���
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LQRUGLQDWHO\� LQIOXHQFHG� E\� WKH� SUHVHQW� SHUIRUPDQFH� RI� WKH� HFRQRP\� �.H\QHV

������ ������ $� KLJK� FXUUHQW� OHYHO� RI� SURILW� ZLOO� WKXV� LQVSLUH� D� KLJK� UDWH� RI

LQYHVWPHQW��DQG�YLFH�YHUVD��$V�0LQVN\�HPSKDVLVHV��FDSLWDOLVW�H[SHFWDWLRQV�ZLOO

EHFRPH� ³HXSKRULF´� �0LQVN\� ������ ������ ��������� ZKHQ� KLJK� SURILWV� DUH

VXVWDLQHG��ZKLFK�PRWLYDWHV�WKHP�WR�VHHN�RXW�GHEW�WR�ILQDQFH�WKRVH�LQYHVWPHQWV

ZKLFK� FDQQRW�EH� ILQDQFHG�RXW�RI� UHWDLQHG� HDUQLQJV��&RQYHUVHO\��ZKHQ�SURILWV

VOXPS�� VR� WRR� GR� FDSLWDOLVW� H[SHFWDWLRQV�� DQG� SURILWV� DUH� XVHG� WR� UHWLUH� GHEW�

UDWKHU� WKDQ� WR� ILQDQFH� QHZ� LQYHVWPHQW�� 7KLV� QRQOLQHDU� UHODWLRQVKLS� EHWZHHQ

LQYHVWPHQW�DQG� WKH�UDWH�RI�SURILW� FDQ�EH�PRGHOOHG�XVLQJ� WKH�DV\PSWRWLF� IRUP

XVHG� IRU� WKH�ZDJH�FKDQJH� IXQFWLRQ��ZLWK�SDUDPHWHU�YDOXHV� WKDW� JHQHUDWH�]HUR

LQYHVWPHQW�DW�]HUR�RU�ORZHU�SURILWV��ULVLQJ�WR�LQYHVWPHQW�H[FHHGLQJ�SURILWV�IRU

VRPH�OHYHO�RI� WKH� UDWH�RI�SURILW����7KLV�QRQOLQHDU� LQYHVWPHQW� UHODWLRQ�UHSODFHV

WKH�HTXDWLRQ�, Π �LQ�*RRGZLQ¶V�PRGHO�ZLWK

���� , ≡ G.
GW = N(π) × < − γ × .

ZKHUH�γ� LV� WKH�UDWH�RI�GHSUHFLDWLRQ�DQG�N��� LV�D�K\SHUEROLF�IXQFWLRQ�RI� WKH

VDPH�IRUP�DV�Z���

���� N(π) = (
()−*×π)�

−+�π ≥ �

7KH� UDWH� RI� SURILW� LV� ��ZKLFK� FDQ� DOVR� EH� H[SUHVVHG� LQ� WHUPV� RI� WKHπ = Π
.

SURILW�VKDUH�RI�RXWSXW�

���� π = Π
.

= Π
Y × < = πV

Y

$V�)LJXUH����LQGLFDWHV��ZLWK�WKH�SDUDPHWHU�YDOXHV�XVHG���( �������) ����

* ��DQG�+ ������WKH�LQYHVWPHQW�IXQFWLRQ�JLYHV�]HUR�LQYHVWPHQW�DW�DQG�EHORZ

]HUR�SURILW��ULVLQJ�WR�HTXDO�SURILWV�ZKHQ�WKH�SURILW�VKDUH�RI�RXWSXW�LV������DQG

H[FHHGLQJ�SURILWV�IRU�KLJKHU�SURILW�VKDUHV�

3DJH���
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)LJXUH��� ,QYHVWPHQW�)XQFWLRQ�YV�$VVXPSWLRQ�WKDW�$OO�3URILWV�DUH
,QYHVWHG
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,QYHVWPHQW�DV�3URSRUWLRQ�RI�2XWSXW

/LQHDU�,QYHVWPHQW�)XQFWLRQ

7KHVH�PRGLILFDWLRQV� WR� WKH� EDVLF�*RRGZLQ�PRGHO� UHVXOW� LQ� WKH� IROORZLQJ

V\VWHP�

����

Gω
GW = ω × (Z(λ) − α)

Gλ
GW = λ × 


N[π]
Y − γ − α − β



��� 1RQOLQHDU�LQYHVWPHQW��HQGRJHQRXV�WHFKQLFDO�FKDQJH�DQG

YDULDEOH�FDSDFLW\�XWLOLVDWLRQ

7KH� FRPELQDWLRQ� RI� DOO� WKH� DERYH� H[WHQVLRQV� UHVXOWLQJ� LQ� WKH� PRVW

JHQHUDOLVHG� YHUVLRQ� RI� *RRGZLQ¶V� SUHGDWRU�SUH\� V\VWHP� SRVVLEOH� ZLWKLQ� WKH

FRQILQHV�RI�D�VLQJOH�FRPPRGLW\�PRGHO����7KH�UHGXFHG�IRUP�LV�

����

Gω
GW = ω ⋅ (Z(λ) − α ⋅ D(π))

Gλ
GW

=
λ×


F(λ)N(π)

Y −γ−α⋅D(π)−β


�−λ⋅ :

9+H−:⋅(λ−;) ⋅H−:⋅(λ−;)
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��� 6LPXODWLRQV

����� /LQHDU�DQG�1RQOLQHDU�,QYHVWPHQW

,Q� WKH� EDVLF�*RRGZLQ� V\VWHP��ZKHUH� FDSLWDOLVWV� SDVVLYHO\� LQYHVW� DOO� WKHLU

SURILWV��WKH�GULYLQJ�IRUFH�LQ�WKH�PRGHO�LV�WKH�UHDFWLRQ�RI�ZRUNHUV�WR�WKH�OHYHO�RI

HPSOR\PHQW�� $Q� LQLWLDOO\� DERYH�HTXLOLEULXP� OHYHO� RI� HPSOR\PHQW� UHVXOWV� LQ

OHVV� LQYHVWPHQW� WKDQ� LV� QHHGHG� WR� VXVWDLQ� WKH� UDWH� RI� JURZWK� RI� HPSOR\PHQW

DERYH� WKH� JURZWK� RI� WKH� ZRUNIRUFH�� DQG� KHQFH� HPSOR\PHQW� IDOOV�� :RUNHUV

DFFHSW�ZDJH�FXWV��UHVXOWLQJ�LQ�D�KLJKHU�SURILW�VKDUH��LQFUHDVLQJ�LQYHVWPHQW�DQG

OHDGLQJ� WR� IDVWHU� RXWSXW� JURZWK�� ZKLFK� HYHQWXDOO\� UHYHUVHV� WKH� GHFOLQH� LQ

HPSOR\PHQW��+RZHYHU��ZRUNHUV¶�VKDUH�RI�RXWSXW�FRQWLQXHV�WR�IDOO�IRU�D�ZKLOH

VLQFH�HPSOR\PHQW�LV�VWLOO�EHORZ�WKH�OHYHO�DW�ZKLFK�ZRUNHUV�GHPDQG�D�FRQVWDQW

UHDO�ZDJH�� OHDGLQJ� WR� VWLOO�KLJKHU� LQYHVWPHQW��JURZWK��DQG�HYHQWXDOO\�H[WUHPH

GHPDQGV� IRU�KLJKHU� UHDO�ZDJHV��$V�)LJXUH���� LQGLFDWHV�� WKH� LQLWLDO� FRQGLWLRQV

DUH�WKXV�UHVWRUHG�DQG�WKH�F\FOH�UHSHDWV��7KH�F\FOHV�JHQHUDWHG�E\�WKLV�PRGHO�DUH

WR�VRPH�H[WHQW�DV\PPHWULF��RQH�RI�%ODWW¶V� WHVWV�IRU�WKH�UHDOLVP�RI�D�PRGHO�RI

WKH� WUDGH� F\FOH��� LQ� WKDW� WKH� GRZQZDUG� SRUWLRQ� RI� WKH� ZDJH� VKDUH� F\FOH� �RI

DERXW� �� SHULRGV�� LV� VLJQLILFDQWO\� ORQJHU� WKDQ� WKH� XSZDUG� SKDVH� �RI� DERXW� �

SHULRGV���+RZHYHU� WKH� HPSOR\PHQW� UDWH� F\FOH� LV� DOPRVW� SHUIHFWO\� V\PPHWULF�

ZLWK�ERWK�XSVZLQJ�DQG�GRZQVZLQJ�WDNLQJ�DERXW���SHULRGV�
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)LJXUH��� :DJHV�6KDUH�	�(PSOR\PHQW�&\FOHV�LQ�WKH�%DVLF�0RGHO
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:DJHV�6KDUH�RI�2XWSXW

(PSOR\PHQW�5DWH

7KHVH� WZR� VOLJKWO\� RXW� RI� SKDVH� F\FOHV� DUH� FRPELQHG� LQ� )LJXUH� ��� WR

JHQHUDWH�D�SKDVH�SORW�ZKLFK�UHYHDOV�WKH�FORVHG�ORRS�JHQHUDWHG�E\�WKH�PRGHO�

)LJXUH��� :DJH�6KDUH�(PSOR\PHQW�5DWH�&ORVHG�/RRS�LQ�WKH�%DVLF�0RGHO

���� ���� ���� ���� ���� ���� ���� ����

:DJHV�6KDUH�RI�2XWSXW
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7KH�HFFHQWULF�ORFDWLRQ�RI�WKH�HTXLOLEULXP²DSSDUHQWO\�DW�WKH�DYHUDJH�YDOXH

IRU� ZDJHV� VKDUH� EXW� DERYH� WKH� DYHUDJH� YDOXH� IRU� HPSOR\PHQW²LV� VKRZQ� LQ

)LJXUH� ����ZKLFK� SORWV� RQH� F\FOLFDO� SDWK� DJDLQVW� WKH� HTXLOLEULXP��$V� FDQ� EH

GHGXFHG� IURP� )LJXUH� ���� F\FOHV� LQ� WKLV� PRGHO� KDYH� ORQJ� WHUP� LPSDFW�� WKH

SHULRG�DQ\�F\FOLFDO�SDWK� VSHQGV�DERYH� WKH�HTXLOLEULXP�UDWH�RI�HPSOR\PHQW� LV

OHVV�WKDQ�WKH�SHULRG�LW�VSHQGV�EHORZ�WKH�HTXLOLEULXP��DQG�WKLV�HIIHFW�LQFUHDVHV

DV�WKH�GLYHUJHQFH�RI�LQLWLDO�FRQGLWLRQV�IURP�HTXLOLEULXP�LQFUHDVHV��$V�D�UHVXOW�

WKH� IXUWKHU� WKH� V\VWHP� LV� IURP� HTXLOLEULXP�� WKH� ORZHU� LV� WKH� DYHUDJH� OHYHO� RI

HPSOR\PHQW���

)LJXUH��� &\FOLFDO�YV�(TXLOLEULXP�:DJHV�6KDUH�	�(PSOR\PHQW
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&\FOLFDO�:DJHV�6KDUH

&\FOLFDO�(PSOR\PHQW

(TXLOLEULXP�:DJHV�6KDUH

(TXLOLEULXP�(PSOR\PHQW�5DWH

)LJXUH� ��� VKRZV� WKDW� WKH� VDPH� IXQGDPHQWDO� FRQGLWLRQV� DSSO\� ZKHQ� WKH

SURSHQVLW\� WR� LQYHVW� IXQFWLRQ� UHSODFHV� WKH� SUHVXPSWLRQ� WKDW� DOO� SURILWV� DUH

LQYHVWHG�� 7KH�PDMRU� FKDQJHV� DUH� WKDW� WKH� F\FOHV� DUH� PRUH� IUHTXHQW�� DQG� WKH
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YDULDELOLW\�RI�LQFRPH�VKDUHV�UHGXFHG��&\FOH�OHQJWK�GHFUHDVHV�IURP�����SHULRGV

LQ�WKH�EDVLF�*RRGZLQ�PRGHO�WR�����SHULRGV�

)LJXUH��� &\FOH�'XUDWLRQ�LQ�WKH�%DVLF�DQG�1RQOLQHDU�,QYHVWPHQW�0RGHOV

� � � � � � � � �
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/LQHDU�,QYHVWPHQW

1RQOLQHDU�,QYHVWPHQW

7KH� FRPSDUDWLYH� SKDVH� GLDJUDP� LQ�)LJXUH� ��� VKRZV� WKH� UHGXFWLRQ� LQ� WKH

YDULDELOLW\� RI� LQFRPH� VKDUHV�� 7KLV� UHVXOW� LV� LQWXLWLYHO\� REYLRXV�� VLQFH� VPDOOHU

FKDQJHV� LQ�SURILW� VKDUH�RI�RXWSXW�HQJHQGHU� ODUJHU�FKDQJHV� LQ� LQYHVWPHQW� WKDQ

XQGHU�WKH�DVVXPSWLRQ�WKDW�DOO�SURILWV�DUH�LQYHVWHG�
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)LJXUH��� :DJHV�6KDUH�	�(PSOR\PHQW�&ORVHG�/RRSV�LQ�WKH�%DVLF�DQG
1RQOLQHDU�,QYHVWPHQW�0RGHOV
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/LQHDU�,QYHVWPHQW�:DJHV�6KDUH
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/LQHDU�,QYHVWPHQW

1RQOLQHDU�,QYHVWPHQW

7KH� LQWURGXFWLRQ� RI� D� FDSLWDOLVW� SURSHQVLW\� WR� LQYHVW� IXQFWLRQ� WKXV�PDNHV

WKH�F\FOHV�PRUH�IUHTXHQW� �DQG� WKH� WLPH�SDWK�RI�ZDJHV� VKDUH�DQG�HPSOR\PHQW

PRUH�HFFHQWULF���EXW�GRHV�QRW�IXQGDPHQWDOO\�DOWHU�WKH��QDWXUH�RI�WKH�V\VWHP��LW

VWLOO�KDV�D�VWDEOH�HTXLOLEULXP��DURXQG�ZKLFK�WKH�HFRQRP\�ZLOO�IOXFWXDWH� LI� WKH

LQLWLDO�YDOXHV�DUH�QRQ�HTXLOLEULXP�

7KH�HFFHQWULFLW\�RI�WKH�F\FOH�EULQJV�WKH�PRGHO�FORVHU�LQWR�FRQIRUPLW\�ZLWK

WKH� DFWXDO� WUDGH� F\FOH�� LQ� ZKLFK� GRZQVZLQJV� DUH� VLJQLILFDQWO\� VWHHSHU� WKDQ

XSVZLQJV� �%ODWW� ������ ���������� :KLOH� WKH� EDVLF� *RRGZLQ� PRGHO� DOVR

JHQHUDWHV� DV\PPHWULF� F\FOHV� �%ODWW� ������ ������ WKHVH� DUH� PRUH� DSSDUHQW� LQ

LQFRPH�VKDUHV�WKDQ�LQ�HPSOR\PHQW��)LJXUH����KDV�LQLWLDO�YDOXHV�IRU�λ�DQG�ω�RI

���� DQG� HPSKDVLVHV� WKH� H[WHQW� WR� ZKLFK� WKH� QRQOLQHDU� LQYHVWPHQW� IXQFWLRQ

JHQHUDWHV� PRUH� HFFHQWULF²DQG� KHQFH� PRUH� UHDOLVWLF²F\FOHV�� 8VLQJ� WKH

3DJH���
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HPSOR\PHQW�F\FOH�DV�WKH�JXLGH�WR�WKH�WUDGH�F\FOH��WKH�QRQOLQHDU�PRGHO�VSHQGV

����RI�LWV�WLPH�LQ�WKH�GRZQVZLQJ��YHUVXV�����IRU�WKH�OLQHDU�PRGHO��WKH�OLQHDU

PRGHO�KDV�D�ORQJHU�GRZQVZLQJ�LQ�WHUPV�RI�LQFRPH�VKDUHV��

)LJXUH��� &\FOH�6KDSH�LQ�%DVLF�DQG�1RQOLQHDU�,QYHVWPHQW�0RGHOV

� � � � � � � � � � �� �� ��
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/LQHDU�,QYHVWPHQW

1RQOLQHDU�,QYHVWPHQW

����� 9DULDEOH�&DSDFLW\�8WLOLVDWLRQ�DQG�3DUWLDOO\�(QGRJHQRXV

7HFKQRORJLFDO�&KDQJH

$V� QRWHG� HDUOLHU� LQ� WKLV� &KDSWHU�� %ODWW� ������� ����� FRQVLGHUHG� WKDW� WKH

FORVHG�ORRS�JHQHUDWHG�E\�WKH�EDVLF�*RRGZLQ�PRGHO�ZDV�RQH�RI�LWV�ZHDNQHVVHV�

DQG� WKDW� IXUWKHU� GLVDJJUHJDWLRQ�� WKH� LQWURGXFWLRQ� RI� D� ILQDQFH� VHFWRU�� RU� WKH

LQWURGXFWLRQ�RI�D�IORRU�WR�FDSLWDOLVW�LQYHVWPHQW�PLJKW�SURGXFH�D�PRGHO�ZKRVH

HTXLOLEULXP� SRLQW� LV� ³ORFDOO\� XQVWDEOH�� DV� LV� GHVLUDEOH´� ������� 7KH� SUHFHGLQJ

VHFWLRQ� LQGLFDWHV� WKDW� WKH� ODVW� RI� %ODWW¶V� QRPLQDWHG� DOWHUDWLRQV�� D� QRQOLQHDU

LQYHVWPHQW�IXQFWLRQ��GRHV�QRW�QHFHVVDULO\�DFKLHYH�WKH�HQG�KH�GHVLUHG��+RZHYHU

3DJH���
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WKH�LQWURGXFWLRQ�RI�YDULDEOH�FDSDFLW\�XWLOLVDWLRQ�GRHV�UHVXOW�LQ�WKLV�IXQGDPHQWDO

DOWHUDWLRQ�WKH�*RRGZLQ�PRGHO��UHSODFLQJ�D�QHXWUDO�HTXLOLEULXP�ZLWK�DQ�XQVWDEOH

RQH��DV�FDQ�EH�VHHQ�IURP�)LJXUH�����$Q�LQLWLDO�QRQ�HTXLOLEULXP�VWDUWLQJ�SRLQW

UHVXOWV�LQ�F\FOHV�ZKLFK�FRQWLQXH�WR�GLYHUJH�IURP�WKH�HTXLOLEULXP��WKXV�UHVXOWLQJ

LQ�DQ�RSHQ�ORRS�ZKLFK�LQGLFDWHV�LQFUHDVLQJO\�VWURQJ�F\FOHV�DV�WLPH�JRHV�RQ�

)LJXUH��� :DJHV�6KDUH�(PSOR\PHQW�5HODWLRQ�ZLWK�9DULDEOH�&DSDFLW\
8WLOLVDWLRQ

���� ���� ���� ���� ���� ���� ���� ���� ����

:DJHVKDUH

�����

�����

�����

�����

�����

�����

(

P

S

O

R

\

P

H

Q

W

�

5

D

W

H

'

L
U
H

F

W
L
R

Q

�
R

I
�
P

R

Y

H

P

H

Q

W

9DULDEOH� FDSDFLW\� XWLOLVDWLRQ� DOVR� LQFUHDVHV� WKH� HFFHQWULFLW\� RI� WKH�PRGHO�

DQG�GHFUHDVHV�F\FOH�OHQJWK��DJDLQ�IRU�DQ�LQWXLWLYHO\�REYLRXV�UHDVRQ��7KH�IDOO�LQ

FDSDFLW\� XWLOLVDWLRQ� ZKHQ� HPSOR\PHQW� LV� IDOOLQJ� LQFUHDVHV� WKH� UDWH� DW� ZKLFK

HPSOR\PHQW� IDOOV�� WKXV� VKDUSHQLQJ� WKH� GRZQWXUQ�� 7KLV� OHDGV� WR� D� IDVWHU

UHVWRUDWLRQ�RI�KLJKHU�OHYHOV�RI�SURILW�VKDUH��ZKLFK�UHVXOWV�LQ�D�UHYLYDO�RI�WKH�UDWH

RI�JURZWK��7KH� WXUQDURXQG�IURP�VOXPS�WR�ERRP�LV� WKHUHIRUH� IDVWHU��ZKLOH� WKH

YDULDELOLW\� RI� LQFRPH� VKDUHV� LV� LQFUHDVHG�� DQG� WKH� LQVWDELOLW\� RI� WKH� V\VWHP

3DJH���
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PHDQV�WKDW�WKHVH�HIIHFWV�DUH�DPSOLILHG�RYHU�WLPH��7KHVH�HIIHFWV�DUH�DSSDUHQW�LQ

)LJXUH� ���� ZKLFK� FRPPHQFHV� ZLWK� WKH� PRUH� H[WUHPH� LQLWLDO� FRQGLWLRQV� RI

��������

)LJXUH��� 0RUH�([WUHPH�&\FOHV�DQG�*UHDWHU�,QFRPH�9DULDELOLW\�ZLWK
9DULDEOH�&DSDFLW\�8WLOLVDWLRQ
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:DJHV�6KDUH�RI�2XWSXW

(PSOR\PHQW�5DWH

$V�)LJXUH�����LQGLFDWHV��WKH�LQWURGXFWLRQ�RI�SDUWLDOO\�HQGRJHQRXV�WHFKQLFDO

FKDQJH�UHVXOWV�LQ�WKLV�VDPH�IXQGDPHQWDO�FKDQJH�WR�WKH�QDWXUH�RI�WKH�PRGHO��7KH

FORVHG�ORRS�RI�WKH�EDVLF�PRGHO�JLYHV�ZD\�WR�F\FOHV�RI�HYHU�LQFUHDVLQJ�LQWHQVLW\�
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)LJXUH��� :DJHV�6KDUH�(PSOR\PHQW�5HODWLRQ�ZLWK�(QGRJHQRXV
7HFKQRORJLFDO�&KDQJH
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+RZHYHU� WKH� FKDUDFWHU� RI� WKH� RSHQ� F\FOHV� JHQHUDWHG� E\� HQGRJHQRXV

WHFKQLFDO� FKDQJH� GLIIHUV� IURP� WKDW� FDXVHG� E\� YDULDEOH� FDSDFLW\� XWLOLVDWLRQ�

:KHUHDV� YDULDEOH� FDSDFLW\� XWLOLVDWLRQ� DFWV� PDLQO\� RQ� WKH� GRZQVZLQJ�

LQFUHDVLQJ�WKH�IDOO�LQ�HPSOR\PHQW�FRPSDUHG�WR�D�PRGHO�ZLWK�FRQVWDQW�FDSDFLW\

XWLOLVDWLRQ�� HQGRJHQRXV� WHFKQLFDO� FKDQJH� DFWV� RQ� ERWK� WKH� XSVZLQJ� DQG� WKH

GRZQVZLQJ�� LQFUHDVLQJ� WKH� PD[LPXP� UDWH� RI� JURZWK� DFKLHYDEOH� DV� ZHOO� DV

GHFUHDVLQJ� WKH� PLQLPXP� UDWH�� ,W� WKXV� DPSOLILHV� WKH� YDULDELOLW\� RI� LQFRPH

VKDUHV��ZKLOH�H[WHQGLQJ�WKH�GXUDWLRQ�RI�WKH�F\FOH�VOLJKWO\��VLQFH�WKH�LQFUHDVLQJ

SURGXFWLYLW\�RI�ODERXU�GXULQJ�WKH�ERRP�UHGXFHV�WKH�UDWH�DW�ZKLFK�HPSOR\PHQW

ULVHV�� WKXV�HQDEOLQJ� WKH�ERRP� WR� ODVW� ORQJHU��+RZHYHU�DV�)LJXUH���� LQGLFDWHV

XVLQJ�WKH�PRUH�H[WUHPH�LQLWLDO�FRQGLWLRQV����������WKLV�HIIHFW�LV�QRW�VXIILFLHQW�WR

XQGHUPLQH�WKH�HFFHQWULFLW\�RI�WKH�F\FOH�

3DJH���

(FRQRPLF�*URZWK�DQG�)LQDQFLDO�,QVWDELOLW\



)LJXUH��� &\FOH�6KDSH�ZLWK�(QGRJHQRXV�7HFKQRORJLFDO�&KDQJH

� � � � � �� �� �� �� �� ��
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:DJHV�6KDUH�RI�2XWSXW

(PSOR\PHQW�5DWH

����� 7KH�FRPELQHG�PRGHO

7KH� FRPELQHG� PRGHO� KDV� D� QRQOLQHDU� LQYHVWPHQW� IXQFWLRQ�� YDULDEOH

FDSDFLW\�XWLOLVDWLRQ��DQG�HQGRJHQRXV�WHFKQLFDO�FKDQJH��)LJXUH�����D�SKDVH�SORW

ZLWK� LQLWLDO� YDOXHV� RI� ��������� HPSKDVLVHV� WKH� LQVWDELOLW\� RI� WKH� PRGHO�� ZLWK

F\FOHV�LQFUHDVLQJ�LQ�LQWHQVLW\�DV�WLPH�SURJUHVVHV��8SWXUQV�DUH�VWLOO�VKRUWHU�DQG

VKDUSHU� WKDQ� GRZQWXUQV�� WKRXJK� WKH� HFFHQWULFLW\� LV� OHVV� PDUNHG� WKDQ� LQ� WKH

EDVLF�PRGHO�ZLWK�QRQOLQHDU�LQYHVWPHQW�

3DJH����
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)LJXUH��� :DJHV�6KDUH�	�(PSOR\PHQW�LQ�WKH�&RPELQHG�0RGHO

���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
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7KH�HFFHQWULFLW\�RI�WKH�F\FOH�JHQHUDWHG�E\�WKH�PRGHO�LV�DSSDUHQW�LQ�)LJXUH

����ZKLFK�DOVR�VWDUWV�ZLWK�WKH�LQLWLDO�FRQGLWLRQV�RI����������7KH�PRGHO� LV� LQ�DQ

XSVZLQJ�IRU�����SHULRGV�DQG�D�GRZQVZLQJ�IRU� WKH�UHPDLQLQJ�����SHULRGV�RI�D

F\FOH�ZLWK�D�GXUDWLRQ�RI���SHULRGV�
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)LJXUH��� &\FOH�(FFHQWULFLW\�LQ�WKH�&RPELQHG�0RGHO

� � � � � � � � �
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:DJHV�6KDUH�RI�2XWSXW

(PSOR\PHQW�5DWH

��� &RQFOXVLRQ

$V� %ODWW� HPSKDVLVHV� �%ODWW� ������ ������ *RRGZLQ¶V� EDVLF� PRGHO� ZDV� DQ

H[FHSWLRQDOO\�JRRG�PRGHO�RI� WKH� WUDGH� F\FOH� LQ� LWV�RZQ� ULJKW��$V�PDQ\�RWKHU

DXWKRUV� KDYH� VKRZQ�� RQH� RI� LWV� PDQ\� YLUWXHV� LV� LWV� H[WHQVLELOLW\�� DQG� WKLV

&KDSWHU�FRQWLQXHV� WKLV� WUDGLWLRQ�E\� LQWURGXFLQJ�YDULDEOH�FDSDFLW\�XWLOLVDWLRQ���

ZLWK� WKH� UHODWLYHO\� QRYHO� HIIHFW� RI� FRQYHUWLQJ� WKH� QHXWUDO� HTXLOLEULXP� RI� WKH

PRGHO�LQWR�DQ�XQVWDEOH�RQH���

+RZHYHU� WKH� SULPDU\� REMHFWLYH� RI� WKLV� &KDSWHU� KDV� EHHQ� WR� PDNH� WKH

*RRGZLQ� PRGHO� DPHQDEOH� WR� WKH� LQWURGXFWLRQ� RI� D� ILQDQFH� VHFWRU�� VR� WKDW

0LQVN\¶V�K\SRWKHVLV�DERXW�WKH�SRWHQWLDOO\�GHVWDELOLVLQJ�LPSDFW�RI�ILQDQFH�XSRQ

D� FDSLWDOLVW� HFRQRP\� FDQ� EH� UHQGHUHG�PDWKHPDWLFDOO\�� 7KLV�ZDV� DFKLHYHG� E\

WKH�LQWURGXFWLRQ�RI�D�QRQOLQHDU�LQYHVWPHQW�IXQFWLRQ��ZKLFK�FDSWXUHV�WKH�UHDOLW\

3DJH����
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WKDW�FDSLWDOLVWV�LQYHVW�PRUH�WKDQ�WKHLU�SURILWV�GXULQJ�ERRPV��DQG�OHVV�WKDQ�WKHLU

SURILWV�GXULQJ�VOXPSV��7KLV� LQQRYDWLRQ��ZKLFK�KDG�RQO\�D�PLQRU�LPSDFW�XSRQ

WKH�PRGHO�LQ�WKLV�&KDSWHU��FRPHV�LQWR�LWV�RZQ�LQ�WKH�QH[W�WZR�&KDSWHUV�DV�ZH

LQWURGXFH�ILQDQFH�DQG�JRYHUQPHQW�LQWR�WKH�PRGHO�

3DJH����

(FRQRPLF�*URZWK�DQG�)LQDQFLDO�,QVWDELOLW\



� )LQDQFH�DQG�(FRQRPLF�%UHDNGRZQ

7KH�LQFRUSRUDWLRQ�RI�D�ILQDQFH�VHFWRU�LQWR�WKH�*RRGZLQ�PRGHO�EULQJV�ZLWK

LW� WKH�SRVVLELOLW\�RI� WKH�DFFXPXODWLRQ�RI�GHEW��7KLV� HQDEOHV� WKH� VLPXODWLRQ�RI

WKH� )LVKHULDQ� HVVHQFH� RI� WKH� )LQDQFLDO� ,QVWDELOLW\� +\SRWKHVLV²WKDW� D� GHEW

GHIODWLRQ�FDQ�UHVXOW�IURP�FDSLWDOLVWV�ERUURZLQJ�PRUH�GXULQJ�D�ERRP�WKDQ�WKH\

DUH�DEOH�WR�UHSD\�GXULQJ�D�VOXPS��,Q�WKH�VLPSOHVW�RI�WKH�VLPXODWLRQV��ZKHWKHU�D

GHEW�GHIODWLRQ�DFWXDOO\�RFFXUV�GHSHQGV�XSRQ�WKH�UDWH�RI�LQWHUHVW�FKDUJHG��LQ�WKH

JHQHUDO� PRGHO� ZLWK� QRQOLQHDU� LQYHVWPHQW�� YDULDEOH� FDSDFLW\� XWLOLVDWLRQ� DQG

HQGRJHQRXV� WHFKQLFDO� FKDQJH�� D� GHEW�GHIODWLRQ� LV� LQHYLWDEOH� DW� DQ\� UDWH� RI

LQWHUHVW�JUHDWHU�WKDQ�]HUR�

0DWKHPDWLFDOO\�� WKH� LQWURGXFWLRQ�RI�D� ILQDQFH�VHFWRU�SURIRXQGO\�DOWHUV� WKH

QDWXUH�RI� WKH�PRGHO�� WKH�WZR�GLPHQVLRQDO�*RRGZLQ�PRGHO� LV�VXSSODQWHG�E\�D

WKUHH�GLPHQVLRQDO�PRGHO��ZKLFK�EULQJV�ZLWK�LW�WKH�SRVVLELOLW\�RI�FKDRV�

��� $�EDQNLQJ�VHFWRU�H[WHQVLRQ�WR�WKH�*RRGZLQ�PRGHO

2QFH�WKH�QRQOLQHDU�QDWXUH�RI�LQYHVWPHQW�KDV�EHHQ�WDNHQ�LQWR�DFFRXQW�LQ�WKH

PRGHO�� LW� LV� SRVVLEOH� IRU� FDSLWDOLVWV� WR� LQYHVW� PRUH� WKDQ� WKH\� HDUQ� GXULQJ� D

ERRP²DQG� HTXDOO\�� WR� LQYHVW� OHVV� WKDQ� WKH\� HDUQ� GXULQJ� D� VOXPS�� 7KH

LQWURGXFWLRQ� RI� D� QRQOLQHDU� LQYHVWPHQW� IXQFWLRQ� LQ� WKH� SUHYLRXV� FKDSWHU�ZDV

VRPHZKDW�XQUHDOLVWLF��LQ�WKDW�WKHUH�ZDV�QR�UHSRVLWRU\�IRU�WKHVH�IXQGV�ZLWKLQ�WKH

PRGHO�� 7KLV� FKDSWHU� FORVHV� WKH� PRGHO� RQFH� PRUH� E\� LQWURGXFLQJ� D� EDQNLQJ

VHFWRU� ZKLFK� �D�� H[LVWV� WR� ILQDQFH� FDSLWDOLVW� LQYHVWPHQW� ZKHQ� GHVLUHG

LQYHVWPHQW� H[FHHGV� SURILWV�� DQG� �E�� LV� D� UHSRVLWRU\� IRU� FDSLWDOLVW� IXQGV�ZKHQ

SURILWV�H[FHHG�GHVLUHG�LQYHVWPHQW��7KH�EDQNLQJ�VHFWRU�GHULYHV�LWV�LQFRPH�IURP

3DJH����

(FRQRPLF�*URZWK�DQG�)LQDQFLDO�,QVWDELOLW\



LQWHUHVW�FKDUJHG�RQ�WKH�EDODQFH�RXWVWDQGLQJ��7KH�LQWHUHVW�UDWH�LV�DW�ILUVW�WUHDWHG

DV� H[RJHQRXV���� WKLV� H[WUHPH� ³KRUL]RQWDOLVW´� SRVLWLRQ� �VHH�0RRUH� �����²LQ

WKDW� WKH� ILQDQFH� VHFWRU� LV� WUHDWHG� DV� KDYLQJ� DQ� XQOLPLWHG� FDSDFLW\� WR� ILQDQFH

FDSLWDOLVW� LQYHVWPHQW²LV� WKHQ� WHPSHUHG� E\� D� QRQOLQHDU� LQWHUHVW� UDWH� IXQFWLRQ

GHSHQGHQW� XSRQ� WKH� GHEW� WR� RXWSXW� UDWLR�� ZKLFK� HPXODWHV� D� OHQGHUV¶� ULVN

SUHPLXP���

��� 9DULDEOH�,QWHUHVW�5DWH

.DOHFNL¶V� ³3ULQFLSOH� RI� ,QFUHDVLQJ� 5LVN´� �.DOHFNL� ������ ������ ��������

DQG�0LQVN\¶V�FRQFHSW�RI�PDUJLQDO�OHQGHU¶V�ULVN��0LQVN\�����������������ERWK

DVVHUW�WKDW��DW�WKH�OHYHO�RI�WKH�LQGLYLGXDO�ILUP��DQ�LQFUHDVH�LQ�WKH�GHEW�WR�HTXLW\

UDWLR�FDQ�OHDG�WR�OHQGHUV�GHPDQGLQJ�D�KLJKHU�UDWH�RI�LQWHUHVW�WR�FRPSHQVDWH�IRU

WKH� LQFUHDVH� LQ� ULVN�� 6LQFH�0LQVN\¶V� )LQDQFLDO� ,QVWDELOLW\� +\SRWKHVLV� DUJXHV

WKDW�WKH�DFFHSWHG�FRUSRUDWH�GHEW�WR�HTXLW\��DQG�KHQFH�GHEW�WR�RXWSXW��UDWLR�ULVHV

ZLWK� ULVLQJ� H[SHFWDWLRQV� �DQG� IDOOV� LQ� D�GRZQWXUQ� LQ� HFRQRPLF�SHUIRUPDQFH��

WKHUH� LV� QR� SUREOHP� ZLWK� DJJUHJDWLQJ� WKLV� LQGLYLGXDO� DQDO\VLV� WR� WKH

PDFURHFRQRPLF�OHYHO��,W�FDQ�WKHUHIRUH�EH�DUJXHG�WKDW�WKH�UDWH�RI�LQWHUHVW�VKRXOG

EH�LQ�SDUW�D�IXQFWLRQ�RI�WKH�GHEW�WR�RXWSXW�UDWLR�

7KH�TXHVWLRQ�WKHQ�DULVHV�DV�WR�WKH�IRUP�WKLV�IXQFWLRQDO�UHODWLRQVKLS�VKRXOG

WDNH��$V�ZLWK�WHFKQRORJLFDO�FKDQJH�DQG�FDSDFLW\�XWLOLVDWLRQ��WKH�IRUP�HPSOR\HG

LQ� WKLV� WKHVLV� LV� D� JHQHUDOLVHG� VLJPRLG�� �U(G) = ρ ⋅ 


$
%+H−Ψ⋅(G−∆) + (


ZKHUH�G�LV�WKH�GHEW�WR�RXWSXW�UDWLR�DQG�ρ,  Α, Β, Χ, ∆  DQG�Ε �DUH�FRQVWDQWV�

+RZHYHU�XQOLNH� WKH� FDSDFLW\�XWLOLVDWLRQ� IXQFWLRQ�� WKH� LQWHUHVW� UDWH� IXQFWLRQ� LV

3DJH����

(FRQRPLF�*URZWK�DQG�)LQDQFLDO�,QVWDELOLW\



QRW� GLIIHUHQWLDWHG� LQ� WKH� GHULYDWLRQ� RI� WKH� PRGHO�� DQG� WKHUHIRUH� DQ\� RWKHU

IXQFWLRQDO�IRUP�FRXOG�EH�XVHG�ZLWKRXW�DOWHULQJ�WKH�IRUP�RI�WKH�PRGHO�

7KH�MXVWLILFDWLRQ�IRU�WKH�FKRLFH�RI�WKH�VLJPRLG�LV�VLPLODU�WR�WKH�MXVWLILFDWLRQ

IRU�LWV�FKRLFH�LQ�WKH�FDVH�RI�WHFKQRORJLFDO�FKDQJH��)LUVWO\��DV�ZLWK�WHFKQRORJLFDO

FKDQJH�� WKH� UDWH� RI� LQWHUHVW� FDQ� QHYHU� EH� QHJDWLYH���� DQG� WKH� VLJPRLG� LV� RQH

IXQFWLRQDO� IRUP� ZKLFK� FDQ� EH� VR� FRQILJXUHG� DV� WR� IXOILO� WKLV� FRQGLWLRQ�

6HFRQGO\��DJDLQ�DV�ZLWK�WHFKQRORJLFDO�FKDQJH��LW�FDQ�EH�DUJXHG�WKDW�WKHUH�LV�DQ

XSSHU�OLPLW�WR�LQWHUHVW�UDWHV��WKRXJK�WKLV�SURSRVLWLRQ�LV�QRW�DV�LQFRQWURYHUWLEOH

DV�ZLWK�WHFKQRORJLFDO�FKDQJH���WKRXJK�7KLUG�:RUOG�PRQH\OHQGHUV�PD\�FKDUJH

LQWHUHVW�UDWHV�RI�����SHU�FHQW�SHU�DQQXP��QR�VXFK�UDWH�FRXOG�EH�FRXQWHQDQFHG�LQ

D�GHYHORSHG�FDSLWDOLVW�HFRQRP\�

7KH� SDUDPHWHU� YDOXHV� XVHG� LQ� WKHVH� VLPXODWLRQV� ZHUH� ρ  ������ Α=1,

Β=1, Χ �, ∆=1.5, Ε=1 ���$V�)LJXUH����LQGLFDWHV��WKHVH�UHVXOW�LQ�D�EDVH�UDWH

RI� LQWHUHVW� RI� ���� SHU� FHQW�� ZLWK� OLWWOH� LQFUHDVH� XQWLO� WKH� GHEW� WR� RXWSXW� UDWLR

H[FHHGV����SHU�FHQW��)URP�WKDW�SRLQW�LW�ULVHV��UHDFKLQJ�����SHU�FHQW�DW�D�GHEW�WR

RXWSXW�UDWLR�RI�������DQG�WDSHULQJ�WR�D�PD[LPXP�RI���SHU�FHQW�DW�GHEW�UDWLRV�RI

����DQG�DERYH��7KHVH�UDWHV�DUH�ZHOO�ZLWKLQ�KLVWRULFDO�QRUPV�IRU�WKH�UHDO�LQWHUHVW

UDWH²ZKLOH�DOVR�EHLQJ�VLJQLILFDQWO\�ORZHU�WKDQ�WKH�UHDO�UDWHV�RI�LQWHUHVW�W\SLFDO

RI� GHYHORSHG� FRXQWULHV� VLQFH� ������²DQG� ZHUH� FKRVHQ� WR� LOOXVWUDWH� WKDW� WKH

GHEW�GHIODWLRQDU\� SKHQRPHQD� ZDV� QRW� DQ� DUWHIDFW� RI� XQUHDOLVWLFDOO\� KLJK

LQWHUHVW�UDWHV�

3DJH����
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)LJXUH��� ,QWHUHVW�5DWH�)XQFWLRQ

�� � � � �

'HEW�WR�2XWSXW�5DWLR
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��� 5HGXFHG�IRUP�HTXDWLRQV

7KH�HTXDWLRQV�QHHGHG�WR�LQWURGXFH�D�EDQNLQJ�VHFWRU�LQWR�WKH�EDVLF�*RRGZLQ

PRGHO�DUH�

���� 7KH�GHEW�UDWLR���G = '
<

���� &DSLWDOLVWV�XVH�GHEW�VROHO\�WR�ILQDQFH�LQYHVWPHQW�

G'
GW = U ×' + ,J − Π

���� *URVV�LQYHVWPHQW�LV�D�QRQOLQHDU�IXQFWLRQ�RI�WKH�UDWH�RI�SURILW�

,J = N(π) ⋅ <

���� 7KH�SURILW�UDWH�LV�QRZ�QHW�RI�GHEW�UHSD\PHQW�FRPPLWPHQWV�

π = <−:−U⋅'
. = <−:−U⋅'

Y⋅< = �−ω−U⋅G
Y

���� 3URILW�VKDUH�LV�OLNHZLVH�QHW�RI�LQWHUHVW�RQ�RXWVWDQGLQJ�GHEW�

πV = � − ω − U ⋅ G

3DJH����
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7KHVH�QHZ�GHILQLWLRQV�UHVXOW�LQ�WKH�IROORZLQJ�UHGXFHG�IRUP�HTXDWLRQV�

����� %DVLF�PRGHO

7KH�UHGXFHG�IRUP�RI�WKLV�V\VWHP�LV�

����
Gω
GW = ω ⋅ (Z(λ) − α)

���� Gλ
GW = λ ⋅ 


N(π)
Y − γ − α − β



���� GG
GW = 

U − 

N(π)
Y − γ



 ⋅ G + N(π) − πV

7KH�IL[HG�DQG�YDULDEOH�LQWHUHVW�YHUVLRQV�RI�ERWK�WKH�EDVLF�DQG�WKH�JHQHUDO

PRGHO�KDYH� LGHQWLFDO� IRUP��ZLWK� WKH�GLIIHUHQFH� LQ�EHKDYLRXU�DULVLQJ�IURP� WKH

IDFW�WKDW�LQ�WKH�ODWWHU�WKH�UDWH�RI�LQWHUHVW�LV�D�IXQFWLRQ��UDWKHU�WKDQ�D�FRQVWDQW�

����� *HQHUDO�0RGHO

7KH�UHGXFHG�IRUP�IRU�WKLV�PRGHO�LV�

���� Gω
GW = ω ⋅ (Z(λ) − α ⋅ D(π))

���� Gλ
GW

=
λ⋅F(λ)


N(π)
Y −γ

 −α⋅D(π)−β


�−λ⋅
:

9+H−:⋅(λ−;) ⋅H−:⋅(λ−;) 


����
G
GWG =




U −






N(π)⋅F(λ)
Y − γ+

λ ⋅ 9 ⋅ H−9⋅(λ−:) ⋅
N(π)⋅F(λ)

Y −γ−α⋅D(π)−β
8+(�−λ⋅9)⋅H−9⋅(λ−:)









 ⋅ G + N(π)−

πV

����� ,QWHUSUHWLQJ�WKH�HTXDWLRQV

$V� LV� HYLGHQW� IURP�HTXDWLRQV�������� WKH� LQWURGXFWLRQ�RI� D�EDQNLQJ� VHFWRU

GRHV�QRW�DOWHU�WKH�HTXDWLRQV�IRU�WKH�UDWH�RI�FKDQJH�RI�WKH�ZDJHV�VKDUH�RI�RXWSXW

DQG�WKH�UDWH�RI�FKDQJH�RI�HPSOR\PHQW��,QVWHDG��LW�DFWV�RQ�WKHVH�YLD�WKH�DOWHUHG

GHILQLWLRQ� IRU� WKH� UDWH� RI� SURILW�� DQG� DGGV� D� VHSDUDWH� HTXDWLRQ� IRU� WKH� UDWH� RI

FKDQJH�RI�GHEW�

3DJH����
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:LWK� WKLV� HTXDWLRQ� LQWURGXFHG�� LW� LV� QRZ� SRVVLEOH� WR� FRQVLGHU� WKH

)LVKHU�0LQVN\� DUJXPHQW� WKDW� D� FDSLWDOLVW� HFRQRP\� FDQ� XQGHUJR� D� GHEW

GHIODWLRQ��$V�ZLWK�WKH�*RRGZLQ�PRGHO�LWVHOI��WKH�SHUFHQWDJH�UDWH�RI�JURZWK�LV

DQ� LPSRUWDQW� DVSHFW� RI� WKH� G\QDPLFV� RI� WKLV� H[SDQGHG� V\VWHP�� $V� LV� HDVLO\

VKRZQ� IRU� WKH� EDVLF� PRGHO�� WKH� WHUP� LV� WKH� SHUFHQWDJH� UDWH� RI

N(π)
Y − γ


JURZWK�RI�WKH�PRGHO�

���� ��

�
<
G
GW< = �

<
G
GW
.
Y

= �
<
�
Y,

= �
<
�
Y(N(π) ⋅ < − γ ⋅.)

= �
<
�
Y(N(π) ⋅ < − γ ⋅ Y ⋅ <)

= 

N(π)
Y − γ



0DNLQJ�WKH�VXEVWLWXWLRQ�RI�J
\
� IRU�WKH�SHUFHQWDJH�UDWH�RI�JURZWK�RI�RXWSXW�

HTXDWLRQ�����DQG�HTXDWLRQ�����FDQ�WKXV�EH�UHZULWWHQ�DV

����
G
GWG = (U − J\) ⋅ G + N(π) − πV

7KH� QHW� LQYHVWPHQW� WHUP� N�π �� ZLOO� DOZD\V� EH� QRQ�QHJDWLYH�� VR� WKDW� LWV

FRQWULEXWLRQ� WR� WKH� SHUFHQWDJH� UDWH� RI� JURZWK� RI� GHEW� ZLOO� DOZD\V� EH

QRQ�QHJDWLYH��7KH�SURILW�VKDUH�π
V
�ZLOO�UHGXFH�WKH�GHEW�WR�RXWSXW�UDWLR�ZKHQ�LW

LV� SRVLWLYH�� EXW� DGG� WR� LW� ZKHQ� LW� LV� QHJDWLYH�� 7KLV� LPSOLHV� WKDW� WKH� UDWH� RI

JURZWK� RI� GHEW� GHSHQGV� FUXFLDOO\� RQ� WKH� UHODWLRQVKLS� EHWZHHQ� WKH� UDWH� RI

LQWHUHVW�U�DQG�WKH�UDWH�RI�JURZWK�J
\
�

,I�WKH�ODWWHU�H[FHHGV�WKH�IRUPHU�VXIILFLHQWO\�RIWHQ��WKHQ�WKH�SHUFHQWDJH�UDWH

RI�JURZWK�RI�WKH�GHEW�WR�RXWSXW�UDWLR�ZLOO�WHQG�WRZDUGV�]HUR��DQG�WKXV�D�VWDEOH

GHEW�WR�RXWSXW�UDWLR����$FFRUGLQJ�WR�HTXDWLRQ�����IRU�WKH�GHEW�WR�RXWSXW�UDWLR�WR

VWDELOLVH�WKH�FRQGLWLRQ

3DJH����

(FRQRPLF�*URZWK�DQG�)LQDQFLDO�,QVWDELOLW\



���� (U − J\) ⋅ G = πV − N(π)

PXVW�DSSO\��,Q�WKLV�VLWXDWLRQ�LQ�ZKLFK�WKH�GHEW�WR�RXWSXW�UDWLR�VWDELOLVHV��J
\

ZLOO�H[FHHG�U��VR�WKDW�LQYHVWPHQW�PXVW�DOVR�H[FHHG�WKH�SURILW�VKDUH�RI�RXWSXW�

7KLV� LPSOLHV� D� JURZLQJ� OHYHO� RI� DEVROXWH� GHEW²VLQFH� FDSLWDOLVWV�ZLOO� ERUURZ

WKH�GLIIHUHQFH�EHWZHHQ�WKH�DPRXQW�WKH\�LQYHVW�DQG�SURILW²EXW�D�VWDELOLVHG�GHEW

WR� RXWSXW� UDWLR�� VLQFH� RXWSXW� JURZV� XQGHU� WKH� LQIOXHQFH� RI� SRVLWLYH� QHW

LQYHVWPHQW�

7KHUH�ZLOO� DOVR� EH� F\FOLFDO� IOXFWXDWLRQV� HQ� URXWH� WR� WKLV� SRVLWLRQ� RI� ORQJ

WHUP� VWDELOLW\�� VLQFH� D� UDWH� RI� JURZWK�ZKLFK� VXEVWDQWLDOO\� H[FHHGV� WKH� UDWH�RI

LQWHUHVW�ZLOO�OHDG�WR�D�IDOO�LQ�WKH�GHEW�WR�RXWSXW�UDWLR�G��DQG�KHQFH�DQ�LQFUHDVH�LQ

WKH� SURILW� VKDUH� RI� RXWSXW�π
V
� �ZKLFK� HTXDOV� ��� +RZHYHU� WKLV� − ω − U ⋅ G

ZLOO�LQVSLUH�DGGLWLRQDO�LQYHVWPHQW�YLD�WKH�QRQOLQHDU�LQYHVWPHQW�IXQFWLRQ�N�π ��

ZKLFK� LQ� WXUQ�ZLOO� LQFUHDVH�G�� DQG�D� ULVLQJ�ZDJHV�VKDUH�RI�RXWSXW�ω �YLD� WKH

LPSDFW�RI�ULVLQJ�HPSOR\PHQW��7KLV�LQ�WXUQ�OHDGV�WR�D�IDOO�LQ�WKH�UDWH�RI�JURZWK�

DQG�D�UHQHZDO�RI�WKH�F\FOH�

,Q� WKH� DOWHUQDWLYH� FDVH� ZKHUH� WKH� UDWH� RI� JURZWK� LV� OHVV� WKDQ� WKH� UDWH� RI

LQWHUHVW� VXIILFLHQWO\�RIWHQ�� WKH� OHYHO�RI�GHEW�ZLOO�JURZ�H[SRQHQWLDOO\��$V�ZLWK

WKH�SUHYLRXV�FDVH��FRPSOH[�UHODWLRQVKLSV�EHWZHHQ�WKH�UDWH�RI�JURZWK�� WKH�UDWH

RI�SURILW�DQG�WKH�ZDJHV�VKDUH�RI�RXWSXW�FRPH�LQWR�SOD\�ZKLFK�JHQHUDWH�F\FOLFDO

EHKDYLRXU�RQ�WKH�ZD\�WRZDUGV�WKLV�H[SRQHQWLDO�HQGJDPH��,I�WKH�GHEW�UDWLR�ULVHV�

WKHQ�SURILW�VKDUH�ZLOO� WHQG�WR� IDOO��7KH�IDOOLQJ�SURILW�VKDUH�ZLOO� OHDG�WR� IDOOLQJ

LQYHVWPHQW�� VLQFH� LQYHVWPHQW� LV� D� IXQFWLRQ� RI� WKH� UDWH� RI� SURILW�� 5HGXFHG

LQYHVWPHQW�LQ�WXUQ�ZLOO�UHGXFH�WKH�UDWH�RI�JURZWK��WKXV�FRPSRXQGLQJ�WKH�LQLWLDO

SUREOHP�WKDW�JURZWK�ZDV�ORZHU�WKDQ�WKH�UDWH�RI�LQWHUHVW��+RZHYHU�WKH�FROODSVH

3DJH����

(FRQRPLF�*URZWK�DQG�)LQDQFLDO�,QVWDELOLW\



LQ�WKH�UDWH�RI�JURZWK�ZLOO�FDXVH�HPSOR\PHQW�WR�IDOO��ZKLFK�ZLOO�OHDG�WR�ZRUNHUV

DFFHSWLQJ�ZDJH�FXWV��7KLV�UHGXFWLRQ�LQ�ZDJHV�VKDUH�LQFUHDVHV�SURILW�VKDUH��DQG

FDQ�WKXV�SDUWLDOO\�FRXQWHUDFW�WKH�UDWH�RI�DFFXPXODWLRQ�RI�GHEW�

7KLV�DQDO\VLV�LQGLFDWHV�WKDW�WKHUH�ZLOO�EH�F\FOLFDO�IOXFWXDWLRQV�LQ�WKLV�PRGHO�

DQG�WKDW�WKHUH�ZLOO�EH�WZR�FODVVHV�RI�RXWFRPHV��IOXFWXDWLRQV�WRZDUGV�ORQJ�UXQ

VWDELOLW\�� DQG� IOXFWXDWLRQV� WRZDUGV� D� GHEW�LQGXFHG� EUHDNGRZQ�� 7KHVH

SKHQRPHQD�DUH�HYLGHQW�LQ�WKH�IROORZLQJ�VLPXODWLRQV�

��� 6LPXODWLRQV

7KH�FRPELQDWLRQ�RI�D�EDQNLQJ�VHFWRU�ZLWK�WKH�QXPHURXV�H[WHQVLRQV�WR�WKH

*RRGZLQ�PRGHO�LQ�&KDSWHU�)RXU�UHVXOWV�LQ�D�SRWHQWLDO�PXOWLSOLFLW\�RI�PRGHOV�

,Q� WKH� IROORZLQJ� VHFWLRQV�� IRXU� FRPELQDWLRQV� DUH� H[SORUHG�� WKH� EDVLF� PRGHO

�DXJPHQWHG�E\�D�QRQOLQHDU� LQYHVWPHQW� IXQFWLRQ��ZLWK�D� IL[HG�UDWH�RI� LQWHUHVW�

WKH�EDVLF�PRGHO�ZLWK�D�YDULDEOH�UDWH�RI�LQWHUHVW��WKH�JHQHUDO�PRGHO�ZLWK�D�IL[HG

UDWH��DQG�WKH�JHQHUDO�PRGHO�ZLWK�D�YDULDEOH�UDWH�

7KH� VLPXODWLRQV� DOO� EHJLQ� IURP� D� VLWXDWLRQ� LQ� ZKLFK� WKH� HFRQRP\� LV

H[WUHPHO\� UREXVW� LQ� 0LQVN\¶V� VHQVH�� LQ� WKDW� WKH� OHYHO� RI� GHEW� LV� ]HUR�� DQG

G\QDPLF� LQ�)LVKHU¶V�VHQVH�� LQ� WKDW� WKH� LQLWLDO�FRQGLWLRQV�DUH�QRW� WKRVH�RI� ORQJ

UXQ� HTXLOLEULXP�� $V� WKH� VLPXODWLRQV� HVWDEOLVK�� RQO\� LQ� WKH� VLPSOHVW� RI� FDVHV

GRHV� WKH�PRGHO�SURJUHVV� IURP� LQLWLDO� UREXVWQHVV� WR� HYHQWXDO� HTXLOLEULXP��DQG

WKHQ�RQO\�ZKHQ�WKH�UDWH�RI�LQWHUHVW�LV�ORZ��)RU�DOO�RWKHU�PRGHOV��WKH�HTXLOLEULXP

LV� HLWKHU� GHOLFDWHO\� SRLVHG�� RU� QRQ�H[LVWHQW�� ,Q� WKH� IRUPHU� FDVH�� HYHQ� DQ

LQILQLWHVLPDO� LQFUHDVH�LQ�WKH�UDWH�RI� LQWHUHVW�DOWHUV� WKH�V\VWHP�IURP�RQH�ZKLFK

UHDFKHV�D�VWDEOH�ZDJHV�VKDUH��HPSOR\PHQW� UDWH��RI������SHU�FHQW��DQG�GHEW� WR

RXWSXW� UDWLR�� WR� RQH� LQ� ZKLFK� WKH� RQO\� VWDEOH� OHYHOV� IRU� ZDJHV� VKDUH� DQG

3DJH����

(FRQRPLF�*URZWK�DQG�)LQDQFLDO�,QVWDELOLW\



HPSOR\PHQW�DUH�]HUR��,Q�WKH�PRUH�JHQHUDO�FDVH��QR�HTXLOLEULXP�H[LVWV�DW�DOO��WKH

G\QDPLF� SURFHVV� LQYROYHV� HYHU�VSLUDOOLQJ� OHYHOV� RI� GHEW�� DV�ZDJHV� VKDUH� DQG

HPSOR\PHQW�FROODSVH�WR�]HUR�

����� %DVLF�0RGHO�)L[HG�,QWHUHVW

������� )LQDQFH�DQG�6WDELOLW\�DW�/RZ�,QWHUHVW

:LWK�D�ORZ�UDWH�RI�LQWHUHVW�� WKH�LQWURGXFWLRQ�RI�D�ILQDQFH�VHFWRU�OHDGV�WR�D

PRGHO�ZKLFK�KDV�D�VWDEOH�HTXLOLEULXP��DV�RSSRVHG�WR�WKH�QHXWUDO�HTXLOLEULXP�RI

WKH�EDVLF�*RRGZLQ�PRGHO��7KH� LQLWLDO�EHKDYLRXU�RI� WKH�PRGHO� LV� WKH�VDPH�QR

PDWWHU�ZKDW�UDWH�RI�LQWHUHVW�DSSOLHV��WKH�FORVHG�ORRS�RI�WKH�SUHYLRXV�FKDSWHU�LV

UHSODFHG�E\�D�V\VWHP�ZKLFK�LV�DSSDUHQWO\�FRQYHUJLQJ�WR�DQ�HTXLOLEULXP��7KLV�LV

HYLGHQW�LQ�WKH�WLPH�SORW�LQ�)LJXUH�����ZKHUH�WKH�F\FOHV�LQ�ERWK�HPSOR\PHQW�DQG

ZDJHV�VKDUH�RI�RXWSXW�DUH�FOHDUO\�DWWHQXDWLQJ��DW�OHDVW�LQ�WKH�VKRUW�WHUP�

3DJH����

(FRQRPLF�*URZWK�DQG�)LQDQFLDO�,QVWDELOLW\



)LJXUH��� :DJHV�6KDUH�	�(PSOR\PHQW�&\FOHV�LQ�%DVLF�)L[HG�,QWHUHVW
5DWH�0RGHO�DW�/RZ�,QWHUHVW
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:DJHV�6KDUH�RI�2XWSXW

(PSOR\PHQW�5DWH

$SSHDUDQFHV�DUH�QRW�GHFHSWLYH�ZKHQ�WKH�UDWH�RI�LQWHUHVW�LV�ORZ��VWDELOLW\�LV

LQGHHG�WKH�ILQDO�RXWFRPH��)LJXUH����VKRZV�WKDW�ZLWK�WKH�SDUDPHWHU�YDOXHV�XVHG

LQ� WKHVH� VLPXODWLRQV�� D� EDVH� UDWH� RI� OHVV� WKDQ� �� SHU� FHQW� UHVXOWV� LQ� D� V\VWHP

ZKLFK��RYHU�WLPH��DSSURDFKHV�D�VWDEOH�HTXLOLEULXP�

3DJH����

(FRQRPLF�*URZWK�DQG�)LQDQFLDO�,QVWDELOLW\



)LJXUH��� (PSOR\PHQW�DQG�:DJHV�6KDUH�&RQYHUJH�WR�(TXLOLEULXP�DW
/RZ�,QWHUHVW
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:DJHV�6KDUH�RI�2XWSXW

(PSOR\PHQW�5DWH

)LJXUH� ��� VKRZV� WKLV� VDPH� SURFHVV� PRUH� FOHDUO\� LQ� D� WZR�GLPHQVLRQDO

SKDVH�SORW��ZKHUH�WKH�HTXLOLEULXP�SRLQW�WR�ZKLFK�WKH�V\VWHP�LV�FRQYHUJLQJ�FDQ

EH�VHHQ�FOHDUO\�

3DJH����

(FRQRPLF�*URZWK�DQG�)LQDQFLDO�,QVWDELOLW\



)LJXUH��� &RQYHUJHQFH�WR�(TXLOLEULXP�LQ�%DVLF�)L[HG�,QWHUHVW�5DWH
0RGHO�DW�/RZ�,QWHUHVW

���� ���� ���� ���� ���� ���� ����

:DJHV�6KDUH�RI�2XWSXW
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+RZHYHU� WKH� LQWURGXFWLRQ� RI� ILQDQFH� PDNHV� WKLV� D� WKUHH�GLPHQVLRQDO

V\VWHP��LQ�ZKLFK�WKH�GHEW�WR�RXWSXW�UDWLR�LV�DOVR�QHHGHG�WR�FORVH�WKH�V\VWHP��VR

WKDW�D�WKUHH�GLPHQVLRQDO�SKDVH�SORW��VHH�)LJXUH�����LV�QHHGHG�WR�VKRZ�WKH�UHDO

G\QDPLFV�EHKLQG�WKLV�FRQYHUJHQFH��$W�WKLV�ORZ�OHYHO�RI�WKH�UDWH�RI�LQWHUHVW��WKH

LQWHUHVW� SD\PHQWV� RFFDVLRQHG� E\� WKH� JURZWK� LQ� GHEW� �ZKLFK� UHVXOWV� IURP

FDSLWDOLVWV�ERUURZLQJ�WR�ILQDQFH�LQYHVWPHQW�GXULQJ�ERRPV��JUDGXDOO\�DWWHQXDWH

WKH� OHYHO� WKH� ERRPV� UHDFK�� 7KLV� UHVXOWV� LQ� FDSLWDOLVW� LQYHVWPHQW� F\FOLFDOO\

WDSHULQJ� GRZQ� WR� D� OHYHO� DW� ZKLFK� WKH� UDWLR� RI� GHEW� WR� RXWSXW� VWDELOLVHV�

&RQVWDQW� LQFRPH� VKDUHV� WKHQ� HQVXH� IRU� WKH� WKUHH� ³FODVVHV´� LQ� WKH

PRGHO²ZRUNHUV��FDSLWDOLVWV��DQG�EDQNHUV²DQG�WKH�V\VWHP�WKHUHDIWHU�JURZV�DW

D�VWHDG\�SDFH�

3DJH����

(FRQRPLF�*URZWK�DQG�)LQDQFLDO�,QVWDELOLW\



)LJXUH��� 7KUHH�'LPHQVLRQDO�&RQYHUJHQFH�LQ�%DVLF�)L[HG�,QWHUHVW�5DWH
0RGHO�DW�/RZ�,QWHUHVW

������� ,QVWDELOLW\²5LVLQJ�'HEW�ZLWK�D�:DJHV�%ORZRXW

$W� DQ� LQWHUHVW� UDWH� RI� �� SHU� FHQW� RU� DERYH�� D� GLIIHUHQW� G\QDPLF� HPHUJHV�

ZKLFK�DSSHDUV�TXLWH�EL]DUUH�ZKHQ�YLHZHG�RQO\�IURP�WKH�SHUVSHFWLYH�RI�WKH�UDWH

RI�HPSOR\PHQW��$V�)LJXUH����VKRZV��LQ�D� VLPXODWLRQ�ZLWK�DQ� LQWHUHVW� UDWH�RI

����SHU�FHQW���HPSOR\PHQW�DSSHDUV�WR�EH�FRQYHUJLQJ�WR�HTXLOLEULXP�IRU�WKH�ILUVW

��� SHULRGV�� EXW� WKHQ� PRUH� H[WUHPH� F\FOLFDO� EHKDYLRXU� DSSHDUV� ³RXW� RI

QRZKHUH´�� OHDGLQJ� HYHQWXDOO\� WR� H[WUHPH� F\FOHV� DQG� �QRW� VKRZQ� KHUH�� D

FRPSOHWH�FROODSVH�RI�HPSOR\PHQW��DQG�ZLWK�LW��RI�RXWSXW�

3DJH����

(FRQRPLF�*URZWK�DQG�)LQDQFLDO�,QVWDELOLW\



)LJXUH��� 'LPLQLVKLQJ�DQG�WKHQ�,QFUHDVLQJ�&\FOHV�LQ�%DVLF�)L[HG�,QWHUHVW
5DWH�0RGHO�DW�/RZ�,QWHUHVW
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7KLV� LV� LPSRVVLEOH� LQ� D� OLQHDU�PRGHO�� LQ� WKH� DEVHQFH� RI� H[WHUQDO� VKRFNV�

F\FOHV�HLWKHU�GHFUHDVH�LQ�VHYHULW\�RQ�WKH�URDG�WR�HTXLOLEULXP��RU�ULVH�HYHU�PRUH

DV� WKH� V\VWHP� GLYHUJHV� WRZDUGV� EUHDNGRZQ�� $� FRQYHQWLRQDO� HFRQRPLF

LQWHUSUHWDWLRQ� RI� WKLV� GDWD� ZRXOG� WKHUHIRUH� KDYH� WR� UHO\� RQ� WKH� UDWKHU

XQFRQYLQFLQJ�H[SODQDWLRQ�RI�D�FKDQJH�LQ�WKH�VHYHULW\�RI�WKH�H[WHUQDO�VKRFNV�

7KH�WUXH�XQGHUO\LQJ�G\QDPLFV�RI�WKLV�QRQOLQHDU�V\VWHP�DUH�VRPHZKDW�PRUH

DSSDUHQW�LQ�WKH��'�SKDVH�GLDJUDP��)LJXUH������WKRXJK�WKH�FDXVDWLRQ�LV�VWLOO�QRW

REYLRXV�� ,Q� FRQWUDVW� WR� WKH� ORZ� LQWHUHVW� VLPXODWLRQ��ZKHUH� WKH� SKDVH� SRUWUDLW

VKRZHG�DQ�LQZDUG�VSLUDO�WRZDUGV�HTXLOLEULXP��VHH�)LJXUH������WKH�ODWHU�F\FOHV

RI� WKLV� VLPXODWLRQ� LQWHUVHFW�ZLWK� HDUOLHU�RQHV� DV� WKH�ZDJHV� VKDUH�XQGHUJRHV�D

F\FOLFDO�EXW�VHFXODU�GHFOLQH��VHH�)LJXUH�����

3DJH����

(FRQRPLF�*URZWK�DQG�)LQDQFLDO�,QVWDELOLW\



)LJXUH��� &\FOLFDO�%UHDNGRZQ�LQ�%DVLF�)L[HG�,QWHUHVW�5DWH�0RGHO�
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7KLV� VHFXODU�GHFOLQH�RI�ZDJHV�VKDUH� LV�RQH�VLJQLILFDQW�GLIIHUHQFH�EHWZHHQ

WKLV� GHEW�GHIODWLRQDU\� VLPXODWLRQ� DQG� WKH� SUHYLRXV� RQH� ZKHUH� WKH� V\VWHP

FRQYHUJHG� WR� HTXLOLEULXP�� 8QOLNH� WKH� GHFOLQH� LQ� ZRUNHUV� VKDUH� LQ� WKH� ORZ

LQWHUHVW� VLPXODWLRQ� �VHH� )LJXUH� ����� WKLV� GHFOLQH� LV� QRW� D� JUDGXDO� SURJUHVVLRQ

WRZDUGV�DQ�HTXLOLEULXP�OHYHO��EXW�D�FRQWULEXWLQJ�IDFWRU�LQ�WKH�GHEW�GHIODWLRQDU\

SURFHVV�� 'XULQJ� D� VOXPS�� WKH� VHFXODU� DQG� F\FOLFDO� GHFOLQH� RI� ZDJHV� VKDUH

LQWHUDFWV� ZLWK� WKH� OHYHO� RI� GHEW� �DQG� WKH� QRQOLQHDU� LQYHVWPHQW� IXQFWLRQ�� WR

HQFRXUDJH� D� UHFRYHU\� LQ� LQYHVWPHQW� EHIRUH� DOO� WKH� GHEW� DFFXPXODWHG� LQ� WKH

SUHFHGLQJ� ERRP� KDV� EHHQ� UHSDLG�� 7KH� UHFRYHU\� LQ� LQYHVWPHQW� ERRVWV� RXWSXW

DQG� HPSOR\PHQW�� WKXV� OHDGLQJ� WR� D� JURZWK� LQ� ZDJHV� VKDUH� DV� HPSOR\PHQW

SDVVHV�WKH�SRLQW�LQ�WKH�³3KLOOLSV�FXUYH´�DW�ZKLFK�ZRUNHUV�DFFHSW�UHDO�ZDJH�FXWV�

$W� WKH� VDPH� WLPH�� WKH� LQFUHDVHG� OHYHO� RI� LQYHVWPHQW� LQFUHDVHV� WKH� GHEW� UDWLR

RQFH�PRUH��7KH�ULVH�LQ�ZDJHV�VKDUH�WKHQ�UHGXFHV�SURILWV��ZLWK�HYHU�LQFUHDVLQJ

3DJH����

(FRQRPLF�*URZWK�DQG�)LQDQFLDO�,QVWDELOLW\



VHYHULW\��WKXV�OHDGLQJ�WR�D�VKDUSHU�IDOO�LQ�LQYHVWPHQW�DQG�RXWSXW��DQG�D�UHQHZDO

RI�WKH�F\FOH�DW�D�KLJKHU�SLWFK��7KH�RYHUDOO�GHFOLQH�LQWR�D�GHEW�GHIODWLRQ�LV�WKXV

LQ�SDUW�GULYHQ�E\�WKH�GHFOLQH�LQ�WKH�VKDUH�RI�RXWSXW�JRLQJ�WR�ZRUNHUV�

)LJXUH��� 6HFXODU�&\FOLFDO�'HFOLQH�LQ�:DJHV�6KDUH�RI�2XWSXW
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7KH� IXOO� G\QDPLFV� DUH�YLVLEOH� LQ� WKH��'�SKDVH�GLDJUDP�RI�)LJXUH�����$Q

LQLWLDOO\� ORZ�OHYHO�RI�HPSOR\PHQW��QHDU�DYHUDJH�ZRUNHUV¶�VKDUH�DQG�]HUR�GHEW

WR�RXWSXW�UDWLR�OHDGV�WR�ZRUNHUV�DFFHSWLQJ�ZDJH�FXWV��$V�WKH�FDSLWDOLVW�VKDUH�RI

RXWSXW� ULVHV�� ULVLQJ� LQYHVWPHQW�HQVXHV��7KH� LQYHVWPHQW� LV� ILQDQFHG� LQ�SDUW� E\

ERUURZLQJ��ZKLFK� UHVXOWV� LQ� D� ULVH� WKH� GHEW� UDWLR��7KH� LQFUHDVHG� HPSOR\PHQW

OHDGV� WR� ZDJH� ULVHV� IRU� ZRUNHUV�� UHVXOWLQJ� HYHQWXDOO\� LQ� D� VKDUSO\� ULVLQJ

ZRUNHUV¶�VKDUH��ZKLFK��FRPLQJ�RQ�WRS�RI�D�ULVH�LQ�WKH�GHEW�UDWLR��UHGXFHV�SURILW

DQG�UHVXOWV�LQ�D�IDOO�RII�LQ�LQYHVWPHQW��7KH�UHGXFHG�LQYHVWPHQW�OHDGV�WR�ORZHU

HPSOR\PHQW�� ZKLFK� LQLWLDOO\� WHPSHUV� DQG� WKHQ� UHYHUVHV� WKH� LQFUHDVH� LQ

3DJH����

(FRQRPLF�*URZWK�DQG�)LQDQFLDO�,QVWDELOLW\



ZRUNHUV¶�VKDUH��,Q�WKH�HDUO\�VWDJH�RI�WKH�F\FOH���SURILWV�WKHQ�H[FHHG�LQYHVWPHQW�

UHVXOWLQJ� LQ�VRPH�EDQN�GHEW�EHLQJ�UHSDLG��7KH�GHFOLQH� LQ�GHEW�DQG� WKH�ZDJHV

VKDUH� RI� RXWSXW� UHVWRUHV� FDSLWDOLVW� SURILWV�� EXW� VLQFH� EDQN� GHEW� KDV� QRW� EHHQ

FRPSOHWHO\�UHSDLG��WKH�F\FOH�LV�QRW�DV�H[WUHPH�ZKHQ�LW�QH[W�UHSHDWV�

+RZHYHU�� UDWKHU� WKDQ� WKH� F\FOH� EHLQJ� GDPSHG� DZD\�� WKH� KLJKHU� UDWH� RI

LQWHUHVW� OHDGV� WR� WKH�IRUPDWLRQ�RI�D�ZDJH�HPSOR\PHQW�YRUWH[��ZKHUH� WKH�GHEW

UDWLR�FRQWLQXHV�WR�JURZ�UDWKHU�WKDQ�UHDFKLQJ�D�SODWHDX�

)LJXUH��� 7KUHH�GLPHQVLRQDO�YLHZ�RI�&\FOLFDO�%UHDNGRZQ�LQ�%DVLF�)L[HG
,QWHUHVW�5DWH�0RGHO�

,Q� WKLV� UHJLRQ�� DV� )LJXUH� ��� LQGLFDWHV�� WKH� H[SRQHQWLDO� FRPSRQHQW

� RI� WKH� RYHUDOO� GHEW� UHODWLRQ� FRPHV
G'
GW = U ⋅' G'

GW = U ⋅' + ,J − Π

WR� GRPLQDWH� WKH� V\VWHP� G\QDPLFV�� 7KHUH� LV� D� SRLQW� RI� LQIOHFWLRQ� DW

DSSUR[LPDWHO\�SHULRG�����ZKHUH�WKH�UDWH�RI�FKDQJH�RI�WKH�GHEW�UDWLR�FHDVHV�LWV

PRQRWRQLF�GHFOLQH�DQG� LQVWHDG�EHJLQV�D�F\FOLFDO�EXW�H[SRQHQWLDO� ULVH��7KLV� LV

3DJH����

(FRQRPLF�*URZWK�DQG�)LQDQFLDO�,QVWDELOLW\



WKH�³UHDO´� IRXQGDWLRQ�EHQHDWK� WKH�PRQHWDU\�SKHQRPHQRQ�RI�)LVKHU¶V�SDUDGR[

WKDW�LQ�D�GHEW�GHIODWLRQ��³7KH�PRUH�WKH�GHEWRUV�SD\��WKH�PRUH�WKH\�RZH´��)LVKHU

�����������

)LJXUH��� 7KH�'HEW�5DWLR�5LVHV�DW�D�'HFUHDVLQJ�DQG�WKHQ�,QFUHDVLQJ�5DWH
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)URP� WKH�SRLQW�RI� LQIOHFWLRQ�RQ�� WKH� ULVH� LQ� WKH�GHEW� UDWLR�FDXVHV�D� IDOO� LQ

LQYHVWPHQW��OHDGLQJ�WR�D�GURS�LQ�HPSOR\PHQW�DQG�KHQFH�D��VOLJKWO\�VKDUSHU��IDOO

LQ� ZRUNHUV¶� VKDUH�� 7KLV� FDXVHV� DQ� LQFUHDVH� LQ� SURILWV� DQG� KHQFH� LQYHVWPHQW�

OHDGLQJ� WR� IXUWKHU� GHEW� DQG� D� ULVH� LQ� WKH� GHEW� UDWLR� DJDLQ�� 5DWKHU� WKDQ

DWWHQXDWLQJ�� WKH� F\FOHV� QRZ� EHFRPH� PRUH� LQWHQVH�� ZLWK� WKH� VWURQJ� IDOO� LQ

ZRUNHUV¶�VKDUH�FDXVLQJ�D�ELJ�JURZWK�LQ�SURILWV��D�FRPPHQVXUDWHO\�ODUJHU�VXUJH

LQ�LQYHVWPHQW��JLYHQ�WKH�QRQ�OLQHDU�LQYHVWPHQW�IXQFWLRQ���D�IXUWKHU�LQFUHDVH�LQ

GHEW��WKHQ�WKH�LQFUHDVH�LQ�ZRUNHUV¶�VKDUH�GXH�WR�LQFUHDVHG�HPSOR\PHQW��DQG�WKH

QRQ�OLQHDU� ZDJH� FKDQJH� IXQFWLRQ��� DQG� D� UHQHZDO� RI� WKH� F\FOH� DW� D� PRUH

3DJH����

(FRQRPLF�*URZWK�DQG�)LQDQFLDO�,QVWDELOLW\



H[WUHPH�OHYHO��(YHQWXDOO\�WKH�ERRP�LV�VR�H[WUHPH�WKDW�WKH�H[WUD�GHEW�LQFXUUHG

UHVXOWV� LQ� SURILWV� IDOOLQJ� DQG� UHPDLQLQJ� EHORZ� ]HUR�� JLYHQ� WKH� OHYHO� RI� GHEW

ZKLFK� KDV� EHHQ� DFFXPXODWHG�� 7KH� V\VWHP� WKHQ� FROODSVHV� WRZDUGV� ]HUR

HPSOR\PHQW��ZDJHV�DQG�SURILWV��ZLWK�EDQNHUV¶�VKDUH�VSLUDOOLQJ�HYHU�XSZDUGV��,W

LV� QRZ� LQ� D� GHEW�LQGXFHG� EUHDNGRZQ�� IURP�ZKLFK²ZLWKRXW� D� FKDQJH� LQ� WKH

UXOHV��VXFK�DV�D�GHEW�PRUDWRULXP²LW�FDQQRW�HVFDSH�

����� %DVLF�PRGHO��9DULDEOH�,QWHUHVW�5DWH

$V� ZLWK� WKH� IL[HG� LQWHUHVW� FDVH�� WKH� RFFXUUHQFH� RI� D� EUHDNGRZQ� LQ� WKH

YDULDEOH�LQWHUHVW�UDWH�FDVH�LV�FRQGLWLRQDO�XSRQ�WKH�GHJUHH�RI�VHQVLWLYLW\�WR�GHEW

SRVWXODWHG�IRU�WKH�LQWHUHVW�UDWH�IXQFWLRQ��$W�D�ORZ�OHYHO�RI�VHQVLWLYLW\��VR�WKDW�D

YHU\�KLJK�GHEW� WR�RXWSXW� UDWLR� LV� UHTXLUHG� WR� WULJJHU�DQ� LQFUHDVH� LQ� WKH� UDWH�RI

LQWHUHVW��� WKH�HFRQRP\�ZLOO� FRQYHUJH� WR�D� VWDEOH�HTXLOLEULXP��+RZHYHU�DW� WKH

OHYHO� RI� GHEW� VHQVLWLYLW\� VSHFLILHG� DERYH�� D� YDULDEOH� LQWHUHVW� UDWH� OHDGV� WR

EUHDNGRZQ��EXW�ZLWK�D�VXEVWDQWLDOO\�GLIIHUHQW�WLPH�SDWWHUQ�WR�WKH�IL[HG�LQWHUHVW

FDVH��$V� WKH� ERWWRP� FKDUW� LQ� )LJXUH� ��� LQGLFDWHV�� IURP� WKH� SRLQW� RI� YLHZ� RI

HPSOR\PHQW�� WKH� V\VWHP� DSSDUHQWO\� VHWWOHV� GRZQ� UDSLGO\��ZKLOH� WKH� WRS� FKDUW

VKRZV� WKDW� WKLV�DSSDUHQW�VWDELOLW\� ODVWV� IRU�D�FRQVLGHUDEOH�SHULRG�� ,Q�DQ�DFWXDO

HFRQRP\��WKLV�DSSDUHQW�VWDELOLW\�ZRXOG�GRXEWOHVV�HQFRXUDJH�JUHDW�FRPSODFHQF\

LQ�HFRQRPLF�SROLF\�PDNHUV�
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(FRQRPLF�*URZWK�DQG�)LQDQFLDO�,QVWDELOLW\



)LJXUH��� 'LPLQLVKLQJ�DQG�WKHQ�5LVLQJ�&\FOHV�ZLWK�9DULDEOH�,QWHUHVW
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7KH�ZDJHV� VKDUH� RI� RXWSXW� OLNHZLVH� DSSHDUV� WR� EH� DSSURDFKLQJ� VWDELOLW\�

WKRXJK� LQ� DGGLWLRQ� WKHUH� LV� DQ� DSSDUHQW� VHFXODU� WUHQG� IRU� WKH�ZDJHV� VKDUH� RI

RXWSXW� WR� GHFOLQH� �)LJXUH� �����:KLOH� WKLV� PLJKW� KDYH� FDXVHG� VRPH� FRQFHUQ

GXULQJ� WKH� UHODWLYHO\� HJDOLWDULDQ� ����V�� GXULQJ� WKH� PRUH� HIILFLHQF\�RULHQWHG

����V� DQG� ����V� VXFK� DQ� HIIHFW� ZRXOG� GRXEWOHVV� EH� LQWHUSUHWHG� DV� WKH

HOLPLQDWLRQ�RI�³UHDO�ZDJHV�RYHUKDQJ´��DQG�WKH�UHVWRUDWLRQ�RI�ZRUNHUV�VKDUH�RI

RXWSXW�WR�WKH�PDUJLQDO�SURGXFW�RI�ODERU�

3DJH����
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)LJXUH��� 6HFXODU�'HFOLQH�LQ�:DJHV�6KDUH�ZLWK�'LPLQLVKLQJ�DQG�WKHQ
5LVLQJ�&\FOHV�ZLWK�9DULDEOH�,QWHUHVW
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+RZHYHU� WKLV� OHQJWK\� SHULRG� RI� DSSDUHQW� VWDELOLW\� JUDGXDOO\� JLYHV�ZD\� WR

LQFUHDVLQJ� F\FOLFDO� EHKDYLRXU� XQWLO� HYHQWXDOO\� WKH� F\FOHV� RYHUZKHOP� WKH

V\VWHP�

7KHVH� SHFXOLDU� DIIHFWV� DUH� VRPHZKDW� PRUH� H[SOLFDEOH� ZKHQ� WKH� GHEW� WR

RXWSXW� UDWLR� LV� DOVR� FRQVLGHUHG� LQ� )LJXUH� ���� 7KH� ILUVW� SKDVH�� ZLWK� VWDEOH

HPSOR\PHQW� DQG� GHFOLQLQJ� ZDJHV� VKDUH�� LQYROYHV� D� QRQ�PRQRWRQLF

DFFHOHUDWLRQ� LQ� WKH� GHEW� WR� RXWSXW� UDWLR�� 7KH� VHFRQG�� ZLWK� ULVLQJ� F\FOLFDO

EHKDYLRXU��LQYROYHV�DQ�DW�ILUVW�DOPRVW�LPSHUFHSWLEOH�EXW�HYHQWXDOO\�H[SRQHQWLDO

UDWH� RI� JURZWK� LQ� WKH� UDWLR�� XQWLO� VXFK� WLPH� DV� WKH� LQWHUHVW� SD\PHQWV� RQ� GHEW

RYHUZKHOP�FDSLWDOLVW�SURILWV�

3DJH����
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)LJXUH��� 1RQ�PRQRWRQLF�&KDQJH�LQ�WKH�'HEW�WR�2XWSXW�5DWLR�ZLWK
9DULDEOH�,QWHUHVW
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7KH�QRQ�PRQRWRQLF�VKDSH�RI�WKH�GHEW�WR�RXWSXW�WLPH�SURILOH�FDQ�EH�WUDFHG

WR� WKH�QRQOLQHDU� VKDSH� RI� WKH� LQWHUHVW� UDWH� IXQFWLRQ��7KH� ILUVW� VHJPHQW�XS� WLOO

SHULRG������ZKHQ�WKH�GHEW�WR�RXWSXW�UDWLR�LV�ULVLQJ�TXLFNO\�EXW�DW�D�GHFHOHUDWLQJ

UDWH�� FRUUHVSRQGV� WR� WKH� UHJLRQ� LQ� ZKLFK� D� VLJPRLG� IXQFWLRQ� KDV� D� ORZ� EXW

LQFUHDVLQJ� UDWH�RI�JURZWK��7KH�VHFRQG��ZKHUH� WKH�GHEW� UDWLR� LV� ULVLQJ�VORZLQJ

DQG�DSSDUHQWO\�ULVLQJ��FRUUHVSRQGV�WR�WKH�SHULRG�RI�D�KLJK�EXW�GHFUHDVLQJ�UDWH

RI�FKDQJH�LQ�WKH�UDWH�RI�LQWHUHVW��ZKLOH�WKH�WKLUG�ZKHQ�WKH�UDWLR�DSSHDUV�WR�KDYH

VWDELOLVHG�FRUUHVSRQGV�WR�WKH�SHULRG�LQ�ZKLFK�WKH�UDWH�RI�FKDQJH�RI�WKH�UDWH�RI

LQWHUHVW�GURSV�WR�]HUR��,Q�WKLV�UDQJH��WKH�PRGHO�LV�DNLQ�WR�WKH�KLJK�IL[HG�LQWHUHVW

UDWH� FDVH� FRQVLGHUHG� DERYH�� DQG� WKH� UDWH� RI� LQWHUHVW� QRZ� H[FHHGV� WKDW�ZKLFK

OHDGV�WR�EUHDNGRZQ�LQ�WKDW�FDVH��7KH�H[WUHPH�F\FOHV�LQ�WKH�GHEW�WR�RXWSXW�UDWLR

LQ�WKH�ILQDO�SKDVH�RI�WKH�PRGHO��VKRZQ�LQ�WKH�ERWWRP�SORW� LQ�)LJXUH�����DUH�D

3DJH����

(FRQRPLF�*URZWK�DQG�)LQDQFLDO�,QVWDELOLW\



QHZ�SKHQRPHQRQ�KRZHYHU��ZKLFK�EHFRPH�PRUH�SURPLQHQW�DQG�VLJQLILFDQW�LQ

WKH�JHQHUDO�PRGHOV�

$V� EHIRUH�� WKH� IXOO� G\QDPLFV� DUH� DSSDUHQW� LQ� D� WKUHH� GLPHQVLRQDO� SKDVH

SORW�� VKRZQ� LQ� )LJXUH� ���� $IWHU� DQ� LQLWLDO� SHULRG� RI� F\FOLFDO� EHKDYLRXU�� WKH

LPSDFW�RI�GHEW�RQ�FDSLWDOLVW�LQYHVWPHQW�NHHSV�RXWSXW�JURZWK�MXVW�EHORZ�WKH�UDWH

RI� JURZWK� RI� WKH� ODERU� IRUFH�� UHVXOWLQJ� LQ� D� OHYHO� RI� HPSOR\PHQW� EHORZ� WKDW

ZKLFK�OHDGV�WR�D�FRQVWDQW�ZDJHV�VKDUH��7KLV�FRQWLQXDO�IDOO�LQ�ZRUNHUV�VKDUH�RI

RXWSXW�NHHSV�SURILWV�WR�D�OHYHO�MXVW�DERYH�WKDW�DW�ZKLFK�WKH�LQYHVWPHQW�IXQFWLRQ

JHQHUDWHV�D�GHPDQG�IRU�ERUURZLQJ��7KH�GHEW�WR�HTXLW\�UDWLR�ULVHV�VORZO\��UDWKHU

WKDQ� UHDFKLQJ� D� SODWHDX� DV� LW� GLG� ZLWK� ORZ� GHEW� VHQVLWLYLW\�� 7KLV� JUDGXDO

LQFUHDVH�HYHQWXDOO\�WULJJHUV�D�ULVH�LQ�WKH�UDWH�RI�LQWHUHVW��ZKLFK�DIIHFWV�QRW�MXVW

QHZ�LQYHVWPHQW�DV�LQ�,6�/0�DQDO\VLV��EXW�WKH�DFFXPXODWHG�GHEW�IURP�SUHYLRXV

LQYHVWPHQW�� ,QYHVWPHQW� VORZV� DQG� HYHQWXDOO\� KDOWV�� OHDGLQJ� WR� D� ³IUHH� IDOO´

FROODSVH�LQ�ZRUNHUV�VKDUH�ZKLFK�LV�RYHUZKHOPHG�E\�WKH�PRUH�UDSLG�ULVH�LQ�WKH

GHEW�WR�RXWSXW�UDWLR�DV�WKH�H[SRQHQWLDO�VLGH�RI�WKH�GHEW�UHODWLRQ�RYHUZKHOPV�WKH

V\VWHP��HYHQ�WKRXJK�WKH�ULVH�LQ�WKH�UDWH�RI�LQWHUHVW�FHDVHV��VLQFH�WKH�XSSHU�OLPLW

RI�WKH�LQWHUHVW�UDWH�IXQFWLRQ�KDV�EHHQ�UHDFKHG��

7KRXJK�WKH�LQLWLDO�EHKDYLRXU�LV�VLPLODU�WR�WKH�KLJK�IL[HG�UDWH�FDVH��WKH�GXDO

IRUFH�RI� WKH�ULVH�LQ�WKH�GHEW�UDWLR��ZKLFK�LWVHOI�GULYHV�WKH�LQWHUHVW�UDWH�KLJKHU�

DQG�WKH�ULVLQJ�LQWHUHVW�UDWH�UHVXOWV�LQ�D�JUHDWHU�UDWH�RI�DFFHOHUDWLRQ�RI�WKH�GHEW�WR

RXWSXW� UDWLR�� ZLWK� OLWWOH� RU� QR� F\FOLFDO� YDULDWLRQ� RI� ZDJHV� DQG� HPSOR\PHQW�

7KHUH� LV� KRZHYHU� D� VHFXODU� IDOO� LQ� ZRUNHUV¶� VKDUH²KHQFH� WKH� YHU\� QDUURZ

³YRUWH[´� LQ� )LJXUH� ��� DV� FRPSDUHG� WR� )LJXUH� ��²VR� WKDW� RYHUDOO� WKH� SHULRG

3DJH����
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ZRXOG�HUURQHRXVO\�EH�LQWHUSUHWHG�DV�RQH�RI�SURORQJHG�VWDELOLW\�E\�FRQYHQWLRQDO

HFRQRPLF�DQDO\VLV�

)LJXUH��� 7KUHH�GLPHQVLRQDO�3KDVH�3ORW�IRU�%DVLF�0RGHO�ZLWK�9DULDEOH
,QWHUHVW

7KH�EUHDNGRZQ�LQ�WKHVH�ODVW�WZR�VLPXODWLRQV�FRQILUPV�0LQVN\¶V�DUJXPHQWV

DERXW� WKH� V\VWHPLF� WHQGHQF\� WR� LQFUHDVLQJ� IUDJLOLW\�� ,QYHVWPHQW� EHKDYLRXUV

ZKLFK�ZHUH� XQSUREOHPDWLF� ZKHQ� GHEW� OHYHOV� ZHUH� ORZ� WKHPVHOYHV� OHDG� WR� D

VHFXODU� LQFUHDVH�LQ�GHEW�OHYHOV��7KLV�LQFUHDVH�LQ�GHEW� LQFUHDVHV�WKH�IUDJLOLW\�RI

WKH�V\VWHP��OHDGLQJ�WR�D�SRLQW�DW�ZKLFK�LQYHVWPHQW�EHKDYLRXU�ZKLFK�ZDV�RQFH

VXVWDLQDEOH�OHDGV�LQVWHDG�WR�D�GHEW�GHIODWLRQ�

����� *HQHUDO�0RGHO��)L[HG�,QWHUHVW

%UHDNGRZQ� LQ� WKH� EDVLF� PRGHO� ZDV� FRQGLWLRQDO�� HLWKHU� XSRQ� WKH� UDWH� RI

LQWHUHVW�LQ�WKH�H[RJHQRXV�LQWHUHVW�FDVH��RU�WKH�GHJUHH�RI�GHEW�VHQVLWLYLW\�LQ�WKH

3DJH����
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HQGRJHQRXV� LQWHUHVW�FDVH��7KH� LQFUHDVHG�GHJUHH�RI�QRQOLQHDULW\� LQ�WKH�JHQHUDO

PRGHO� FRQYHUWV� WKLV� FRQGLWLRQDO� FROODSVH� LQWR� DQ� DEVROXWH� RQH�� WKH� V\VWHP

XQGHUJRHV�D�GHEW�GHIODWLRQ�IRU�DQ\�QRQ�]HUR�UDWH�RI�LQWHUHVW�DQG�ZLWK�DQ\�OHYHO

RI� GHEW� VHQVLWLYLW\�� 7KLV� LV� EHFDXVH� WKH� JHQHUDO� PRGHO¶V� PRUH� SURQRXQFHG

ERRPV�DQG�VOXPSV�H[DFHUEDWH� WKH�WZR�HIIHFWV�ZKLFK�OHDG�WR�GHEW�GHIODWLRQ� LQ

WKH� ILUVW� SODFH�� WKH� HQWU\� LQWR� GHEW� FRPPLWPHQWV� GXULQJ� D� ERRP�� DQG� WKH

UHGXFWLRQ�LQ�WKH�DELOLW\�WR�ILQDQFH�WKRVH�GHEW�FRPPLWPHQWV�GXULQJ�D�VOXPS��7KH

VLPXODWLRQV�DOVR�GLVSOD\�LQWHUPLWWHQW�FKDRV��RQH�RI�WKH�SRWHQWLDO�IHDWXUHV�RI�WKLV

LQYHUVH� WDQJHQW� FODVV� RI� QRQOLQHDU� PRGHOV�� EHIRUH� WKH� RQVHW� RI� WKH� GHEW

GHIODWLRQ�

7KH�VLPXODWLRQV�VKRZQ�KHUH�HPSOR\HG�D�UDWH�RI� LQWHUHVW�RI���SHU�FHQW��$V

QRWHG�DERYH��WKH�RQO\�LPSDFW�RI�DOWHULQJ�WKH�UDWH�RI�LQWHUHVW�ZDV�WR�DOWHU�ZKHQ�D

GHEW� GHIODWLRQ� RFFXUUHG�� $V� )LJXUH� ��� LQGLFDWHV�� WKH� V\VWHP� LV� FRQVLGHUDEO\

PRUH� F\FOLFDO� WKDQ� WKH� EDVLF�PRGHO�� DQG� WKHUH� LV� RQO\� D� VPDOO� GHFOLQH� LQ� WKH

LQWHQVLW\�RI�F\FOLFDO�EHKDYLRXU�DV�GHEW�OHYHOV�JURZ�

3DJH����
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)LJXUH��� 6XVWDLQHG�&\FOHV�DQG�,QHYLWDEOH�%UHDNGRZQ�LQ�)L[HG�,QWHUHVW
*HQHUDO�0RGHO
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:DJHV�6KDUH�RI�2XWSXW

(PSOR\PHQW�5DWH

7KH�NH\�WR�WKH�EUHDNGRZQ�LV��DV�DOZD\V��WKH�GHEW�WR�RXWSXW�UDWLR��)LJXUH���

VKRZV� WKDW� WKLV� KDV� WKH� VDPH� EDVLF� VKDSH� DV� WKH� IL[HG� LQWHUHVW� EDVLF�PRGHO�

WKRXJK�WKH�F\FOLFDO�EHKDYLRXU�LQ�WKH�H[SRQHQWLDO�SKDVH�LV�PXFK�PRUH�H[WUHPH

WKDQ�WKDW�RI�)LJXUH����

3DJH����

(FRQRPLF�*URZWK�DQG�)LQDQFLDO�,QVWDELOLW\



)LJXUH��� 'HEW�WR�2XWSXW�5DWLR�LQ�)L[HG�,QWHUHVW�*HQHUDO�0RGHO
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����� *HQHUDO�0RGHO��9DULDEOH�,QWHUHVW

7KH� VWUXFWXUH� RI� WKH� FROODSVH� LQ� WKLV� PRVW� JHQHUDO� PRGHO� UHLQIRUFHV

*RRGZLQ¶V� PRVW� HPSKDWLF� PHVVDJH�� WKDW� QRQOLQHDULW\� LV� HVVHQWLDO� WR� DQ

XQGHUVWDQGLQJ�RI�WKH�G\QDPLFV�RI�FDSLWDOLVP��7KH�LQWHUSOD\�RI�QRQOLQHDU�IRUFHV

UHVXOWV� LQ� D� V\VWHP�ZKLFK�� WKRXJK� F\FOLFDO�� DSSHDUV� VWDEOH� IRU� D� FRQVLGHUDEOH

WLPH�� \HW� ZKLFK� LV� VXGGHQO\� EHVHW� E\� PDUNHG� LQVWDELOLW\� DQG� EUHDNGRZQ�� ,Q

SDUWLFXODU�� WKH� H[WUHPH� DQG� DSSDUHQWO\� UDQGRP� IOXFWXDWLRQV� LQ� HPSOR\PHQW

VKRZQ�LQ� WKH�ERWWRP�FKDUW� LQ�)LJXUH����FRXOG�QHYHU�EH�JHQHUDWHG�E\�D� OLQHDU

PRGHO��7KH� IXQGDPHQWDO� IRUFH� XQGHUO\LQJ� WKH� EUHDNGRZQ�� WKH� GHEW� WR� RXWSXW

UDWLR��QRZ�LQWHUDFWV�ZLWK�WKH�DGGLWLRQDO�QRQOLQHDULWLHV�GXH�WR�D�YDULDEOH�LQWHUHVW

UDWH��HQGRJHQRXV�WHFKQLFDO�FKDQJH�DQG�YDULDEOH�FDSDFLW\�XWLOLVDWLRQ�WR�JHQHUDWH

D�F\FOLFDO�SDWK�WR�EUHDNGRZQ�ZKLFK��LQ�LWV�ILQDO�VWDJHV��LV�FKDRWLF��7KH�GHWDLOHG

3DJH����

(FRQRPLF�*URZWK�DQG�)LQDQFLDO�,QVWDELOLW\



SORW� RI� WKH� EHKDYLRXU� RI� WKH� PRGHO� DW� WKH� VWDJH� RI� EUHDNGRZQ� JLYHV� DQ

LQGLFDWLRQ�RI� MXVW�KRZ�XQVWDEOH� WKH�V\VWHP�LV� LQ�WKLV� LQWHUPLWWHQW�VWDJH�EHIRUH

WKH�RQVHW�RI�GHEW�GHIODWLRQ�

)LJXUH��� &\FOLFDO�DQG�&KDRWLF�%HKDYLRXU�LQ�9DULDEOH�,QWHUHVW�*HQHUDO
0RGHO
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$V�ZLWK�WKH�OHVV�SURQRXQFHG�FKDRWLF�EHKDYLRXU�RI�WKH�IL[HG�LQWHUHVW�PRGHO�

WKLV� LQVWDELOLW\� LV�PLUURUHG� LQ� WKH� EHKDYLRXU� RI� WKH� UDWH� RI� HPSOR\PHQW�� 7KH

IXQGDPHQWDO�FKDUDFWHU�RI�WKH�PRGHO�UHPDLQV�WKH�VDPH��DV�LQGLFDWHG�E\�WKH��'

SKDVH�GLDJUDP�LQ�)LJXUH����

3DJH����

(FRQRPLF�*URZWK�DQG�)LQDQFLDO�,QVWDELOLW\



)LJXUH��� 7KUHH�'LPHQVLRQDO�3KDVH�3ORW�RI�9DULDEOH�,QWHUHVW�*HQHUDO
0RGHO

7KH� IRUFHV� EHKLQG� WKLV� FROODSVH� UHLWHUDWH�0LQVN\¶V� PHVVDJH� WKDW� ILQDQFH

PDWWHUV� LQ�D� FDSLWDOLVW� HFRQRP\��DQG� WKDW� ILQDQFLDO� IUDJLOLW\� FDQ�GHYHORS�RYHU

WLPH�DV�DFFHSWHG�GHEW�UDWLRV�ULVH�GXULQJ�D�VXVWDLQHG�SHULRG�RI�WUDQTXLO�JURZWK�

7KH�WUDQVLWLRQ�IURP�WUDQTXLOOLW\�WR�IUDJLOLW\�DQG�FULVLV�LV�VXGGHQ��DQG�WKH�FDXVHV

DQG� V\PSWRPV�P\VWHULRXV� WR� WKRVH�ZKR� GHHP� WKDW� HFRQRPLF� SHUIRUPDQFH� LV

LQGHSHQGHQW�RI�WKH�GHEW�DQG�HTXLW\�VWUXFWXUH�RI�WKH�HFRQRP\�

����� &RPSDULVRQ�ZLWK�UHODWHG�PRGHOV

7KHUH� KDYH� EHHQ� VHYHUDO� SULRU� DWWHPSWV� HLWKHU� WR� PRGHO� 0LQVN\¶V

+\SRWKHVLV��RU� WR�JHQHUDOLVH�*RRGZLQ¶V�PRGHO� WR� LQFOXGH� ILQDQFLDO�YDULDEOHV�

XVLQJ�D�UDQJH�RI�DQDO\WLFDO�IRXQGDWLRQV��7D\ORU�DQG�2¶&RQQHOO��������EXLOW�DQ

HODERUDWH�PRGHO� ZKLFK� DWWHPSWHG� WR� FDSWXUH�0LQVN\¶V� FRPPRGLW\� DQG� DVVHW

SULFH�G\QDPLFV�LQ�D�RQH�FRPPRGLW\�PRGHO��EXW�ZKLFK�PDGH�VRPH�TXHVWLRQDEOH

3DJH����

(FRQRPLF�*URZWK�DQG�)LQDQFLDO�,QVWDELOLW\



DVVXPSWLRQV�DERXW�WKH�SULFLQJ�RI�FDSLWDO�JRRGV�����������DQG�HPSOR\HG�VRPH

EHKDYLRXUDO�FRQFHSWV�GHULYHG�IURP�UDWLRQDO�H[SHFWDWLRQV�����������DQG�,6�/0

DQDO\VLV� ZLWK� H[RJHQRXV� PRQH\� ������� ��� ���� ZKLFK� DUH� DQWLWKHWLFDO� WR

0LQVN\¶V�PHWKRG��7KH�PRGHO� FRXOG� QRW� EH� VLPXODWHG�� DQG� -DFRELDQ� DQDO\VLV

JDYH�DPELJXRXV�UHVXOWV�FRQFHUQLQJ�WKH�SRVVLELOLW\�RI�D�GHEW�GHIODWLRQ��ZLWK�WKH

RXWFRPH� GHSHQGLQJ� XSRQ� WKH� UHODWLYH� YDOXHV� RI� ZHDOWK� KROGLQJV� DQG� VKDUH

SXUFKDVH�WR�LQWHUHVW�UDWH�HODVWLFLWLHV�

$VDGD� ������� FRQVWUXFWHG� D� TXLWH� HODERUDWH� PRGHO� LQFRUSRUDWLQJ� DQ

LQYHVWPHQW� IXQFWLRQ�� YDULDEOH� FDSDFLW\� XWLOLVDWLRQ�� PRQH\� DQG� D� JRYHUQPHQW

VHFWRU��+RZHYHU�WKLV�PRGHO�DOVR�HPSOR\HG�DQ�,6�/0�IUDPHZRUN�LQ�ZKLFK�WKH

JRRGV�DQG�PRQH\�PDUNHWV�ZHUH�DVVXPHG�WR�FOHDU��$VDGD�����������������DQG

LQ�ZKLFK�WKH�PRQH\�VXSSO\�ZDV�H[RJHQRXVO\�GHWHUPLQHG��8QVXUSULVLQJO\��WKLV

PRGHO�GHPRQVWUDWHG� D� VHSDUDWLRQ�RI� UHDO� DQG�PRQHWDU\�YDULDEOHV� ������� ����

�����SULRU�WR�WKH�LQWURGXFWLRQ�RI�D�YDULDEOH�FDSLWDOLVW�SURSHQVLW\�WR�VDYH�ZKLFK

GHSHQGV�LQYHUVHO\�XSRQ�WKH�H[SHFWHG�UDWH�RI�LQIODWLRQ�

-DUVXOLF��������JHQHUDOLVHG�*RRGZLQ¶V�PRGHO�WR�LQFOXGH�D�3RVW�.H\QHVLDQ

WUHDWPHQW�RI� ILQDQFH�� EXW�DW� WKH�H[SHQVH�RI� DVVXPLQJ�FRQVWDQW� LQFRPH�VKDUHV

�-DUVXOLF������������:LWK�WKH�ORVV�RI�RQH�GHJUHH�RI�IUHHGRP��-DFRELDQ�DQDO\VLV

VKRZHG�WKDW�WKH�PRGHO�ZRXOG�JHQHUDWH�D�OLPLW�F\FOH��EXW�LW�FRXOG�QRW�RI�FRXUVH

JHQHUDWH�SKHQRPHQD�DNLQ�WR�D�GHEW�GHIODWLRQ�

7KRXJK� KLV� PRGHO� ZDV� QRW� H[SOLFLWO\� DQ� DWWHPSW� WR� PRGHO� 0LQVN\¶V

+\SRWKHVLV�� 6KDLNK� ����� KDV� PDQ\� IHDWXUHV� LQ� FRPPRQ� ZLWK� WKH� DERYH

DQDO\VLV�� DQG� ZLWK� WKH� PXOWL�VHFWRUDO� PRGHO� RI� &KDSWHU� (LJKW�� +RZHYHU� WKH

SRVVLELOLW\�RI�D�GHEW�GHIODWLRQ�LV�PLVVHG�E\�WKH�DVVXPSWLRQ�WKDW�DOO�ERUURZLQJ�LV

3DJH����

(FRQRPLF�*URZWK�DQG�)LQDQFLDO�,QVWDELOLW\



UHSDLG� ZLWKLQ� RQH� SHULRG� ������� ����� 6XVWDLQHG� F\FOHV� ZHUH� DOVR� GHSHQGHQW

XSRQ�WKH�SUHVHQFH�RI�H[RJHQRXV�VKRFNV������������

$QGUHVHQ� ������� DSSOLHG� D� V\VWHPV� G\QDPLFV� DSSURDFK� WR� HFRQRPLF

PRGHOOLQJ�WR�DUJXH�YLD�VLPXODWLRQV�WKDW�D�GHEW�GHIODWLRQ�ZDV�DQ�LQHYLWDELOLW\�LQ

D� FDSLWDOLVW� HFRQRP\�ZLWK� ILQDQFH��+LV�PHWKRG�ZDV� WR� SURFHHG� IURP� JHQHUDO

SULQFLSOHV�RI�WKH�EHKDYLRXU�RI�ILQDQFLDO�IORZV�ZLWKLQ�DQG�EHWZHHQ�SURGXFWLRQ�

FRQVXPSWLRQ�DQG�ILQDQFH�HQWLWLHV� WR�D�G\QDPLF�IORZ�FKDUW�VLPXODWLRQ�ZLWKRXW

WKH� LQWHUPHGLDWH� VWHS� RI� UHGXFHG� IRUP� HTXDWLRQV��'HVSLWH� WKLV� TXLWH� GLIIHUHQW

PHWKRGRORJ\�� KLV� DQDO\VLV� DQG� FRQFOXVLRQV� DUH� WKH� FORVHVW� DYDLODEOH� LQ� WKH

OLWHUDWXUH�WR�WKRVH�UHDFKHG�LQ�WKLV�&KDSWHU�

7KH�PRGHOV�SUHVHQWHG�LQ�WKLV�FKDSWHU�GLIIHU�IURP�DOO�RI�WKH�DERYH�LQ�WKDW��D�

WKH\�DUH�EDVHG�DV�FORVHO\�DV�SRVVLEOH�RQ�*RRGZLQ¶V�SUHGDWRU�SUH\�PRGHO�RQ�WKH

RQH� KDQG�� DQG� 0LQVN\¶V� ),+� RQ� WKH� RWKHU�� ZLWK� QR� LQFXUVLRQV� IURP� RWKHU

IUDPHZRUNV�VXFK�DV�,6�/0�DQDO\VLV���E��DOO�GHJUHHV�RI�IUHHGRP�DUH�H[SORUHG�

VR�WKDW�LQ�FRQWUDVW�WR�WKH�PRGHOV�RI�-DUVXOLF�DQG�6KDLNK�ZKHUH�RQH�YDULDEOH�ZDV

DUELWUDULO\� KHOG� FRQVWDQW�� LQ� WKH� PRGHOV� DERYH� DOO� YDULDEOHV� DUH� DOORZHG� WR

FKDQJH�ZLWK�WLPH�

��� &RQFOXVLRQ

0LQVN\¶V�DPELWLRQ�LQ�FRQVWUXFWLQJ�WKH�)LQDQFLDO�,QVWDELOLW\�+\SRWKHVLV�ZDV

WR�EXLOG�D�WKHRU\�ZKLFK�³PDNHV�JUHDW�GHSUHVVLRQV�RQH�RI�WKH�SRVVLEOH�VWDWHV�LQ

ZKLFK�RXU�W\SH�RI�FDSLWDOLVW�HFRQRP\�FDQ�ILQG�LWVHOI´��0LQVN\�������S��[L���+LV

SXUSRVH�ZDV�WR�ILQG�³DQ�DSW�HFRQRPLF�WKHRU\�IRU�RXU�HFRQRP\´��0LQVN\������

����������� VLQFH� LW�ZDV� D�PDQLIHVW� IDFW� WKDW� FDSLWDOLVW� HFRQRPLHV�SHULRGLFDOO\

ILQG�WKHPVHOYHV�LQ�VXFK�D�VWDWH�

3DJH����

(FRQRPLF�*URZWK�DQG�)LQDQFLDO�,QVWDELOLW\



7KHVH� PRGHOV� RI� D� FDSLWDOLVW� HFRQRP\� ZLWK� ILQDQFH�� ZKLFK� KDYH� EHHQ

FRQVWUXFWHG�YLD�³VW\OLVHG� IDFW´�H[WHQVLRQV� WR�*RRGZLQ¶V�JURZWK� F\FOH�PRGHO�

DUH� DEOH� WR� GHPRQVWUDWH� WKH� )LVKHULDQ� HVVHQFH� RI�0LQVN\¶V� +\SRWKHVLV�� WKDW

FDSLWDOLVW�H[SHFWDWLRQV�RI�SURILW�GXULQJ�ERRPV�FDQ�OHDG�WKHP�WR�LQFXU�PRUH�GHEW

WKDQ�WKH�V\VWHP�LV�FDSDEOH�RI�ILQDQFLQJ�GXULQJ�VOXPSV��7KH�EUHDNGRZQ�ZKLFK

RFFXUV�LV�DQDORJRXV�WR�D�GHEW�LQGXFHG�'HSUHVVLRQ�LQ�DQ�DFWXDO�HFRQRP\��:KHQ

VXFK� DQ� HYHQW� RFFXUV�� WKH� PRGHO� LQGLFDWHV� D� IRUHYHU�LQFUHDVLQJ� OHYHO� RI

FDSLWDOLVW� LQGHEWHGQHVV�� ,Q� WKH� UHDO�ZRUOG�� KRZHYHU�� WKH� V\VWHP�FRQWLQXHV� EXW

ZLWK� VRPH� IRUP� RI� EUHDNGRZQ�� VRPH� FDSLWDOLVWV� JR� EDQNUXSW�� PDQ\� OHQGHUV

ZULWH�RII� EDG� GHEWV� DQG� VXIIHU� FDSLWDO� ORVVHV�� DQG� GHEW� PRUDWRULD� DUH� RIWHQ

HQIRUFHG�

%RWK� WKH� PRGHO� DQG� UHDO� ZRUOG� EUHDNGRZQV� IROORZ� SDWKV� SUHGLFWHG� E\

0LQVN\��FDSWXULQJ�KLV�SURSRVLWLRQV��0LQVN\������������WKDW

,Q�D�KHDYLO\�LQGHEWHG�HFRQRP\

���HYHQ�PLQRU�GHFOLQHV�LQ�SURILWV�DQG�ZDJHV�FDQ�OHDG�WR�LQFUHDVHV

LQ�QRQSHUIRUPLQJ�DVVHWV�LQ�WKH�SRUWIROLRV�RI�ILQDQFLDO�LQVWLWXWLRQV�

��� HYHQ�PLQRU� LQFUHDVHV� LQ� LQWHUHVW� UDWHV� FDQ� OHDG� WR� LQFUHDVHV� LQ

QRQSHUIRUPLQJ�DVVHWV�LQ�WKH�SRUWIROLRV�RI�ILQDQFLDO�LQVWLWXWLRQV�

��� HYHQ�PLQRU� LQFUHDVHV� LQ� ZDJHV� FDQ� OHDG� WR� SUHVVXUH� RQ� SURILW

IORZV�DQG�WKHUHIRUH�WR�DQ�LQFUHDVH�LQ�QRQSHUIRUPLQJ�DVVHWV�

,Q� WKHVH� VLPXODWLRQV��ERRPV��ZKLFK�ZHUH�XQSUREOHPDWLF� LQLWLDOO\��EHFRPH

GHVWDELOLVLQJ� ODWHU�EHFDXVH�RI� WKH� LQFUHDVHG�GHEW� WR�RXWSXW� UDWLRV� WKDW�GHYHORS

RYHU� WLPH�� 7KLV� FRUUHVSRQGV� ZLWK� 0LQVN\¶V� SUHGLFWLRQV� RI� D� VHFXODU� WUHQG

WRZDUGV�ULVLQJ�GHEW�WR�HTXLW\�UDWLRV�DV�WKH�PHPRU\�RI�WKH�SUHYLRXV�PDMRU�FULVLV

3DJH����

(FRQRPLF�*URZWK�DQG�)LQDQFLDO�,QVWDELOLW\



UHFHGHV��ZKLFK�PDNHV�WKH�V\VWHP�PRUH�IUDJLOH��,QFRPH�GLVWULEXWLRQ�HIIHFWV�DUH

DOVR�LPSRUWDQW��7KH�IDOO�LQ�ZRUNHUV�VKDUH�LQWHUDFWV�ZLWK�ULVLQJ�EDQNHUV�VKDUH��DW

D� VOLJKWO\� VORZHU� UDWH�� WR� OHDG� WR� D� VHTXHQFH� RI� PLQRU� ERRPV� RI� LQFUHDVLQJ

PDJQLWXGH�� XQWLO� RQH�RFFXUULQJ� DW� D� WLPH�RI�JUHDWO\� LQFUHDVHG�GHEW� OHDGV� WR� D

UXQDZD\� EORZRXW� LQ� GHEW�� ,Q� HIIHFW�� D� ULVH� LQ� LQFRPH� LQHTXDOLW\� �EHWZHHQ

ZRUNHUV� DQG� FDSLWDOLVWV�� OHDGV� WR� D� SHULRG� RI� LQVWDELOLW\� DQG� WKHQ� FROODSVH�� D

FRQFHSW�H[SORUHG�LQ�0LQVN\������

,Q� DOO� WKHVH� VLPXODWLRQV�� D� ORQJ� SHULRG� RI� DSSDUHQW� VWDELOLW\� LV� LQ� IDFW

LOOXVRU\�� DQG� WKH� FULVLV��ZKHQ� LW� KLWV�� LV� VXGGHQ²RFFXUULQJ� WRR� TXLFNO\� WR� EH

UHYHUVLEOH� E\� FKDQJHV� WR� GLVFUHWLRQDU\� SROLF\� DW� WKH� WLPH�� 7KH� FRQYHQWLRQDO

SROLF\� UHVSRQVH� RI� JRYHUQPHQWV� WR� DQ� RYHUKHDWHG� HFRQRP\²LQFUHDVLQJ� WKH

LQWHUHVW� UDWH�ZLWK� WKH� LQWHQWLRQ� RI� GDPSHQLQJ� LQYHVWPHQW� DQG� WKXV� WHPSHULQJ

WKH�ERRP²DFWV�QRW�RQO\�XSRQ�WKH�LQFHQWLYH�WR�LQYHVW��EXW�DOVR�XSRQ�WKH�OHYHO

RI� RXWVWDQGLQJ� GHEW�� ,I� WKLV� OHYHO� LV� DOUHDG\� KLJK�� WKHQ� LQFUHDVLQJ� WKH� LQWHUHVW

UDWH�PD\�WXUQ�ERRP�LQWR�FULVLV��7KH�VXEVHTXHQW�DWWHPSW�WR�UHYLYH�WKH�HFRQRP\

E\� UHGXFLQJ� LQWHUHVW� UDWHV²DQG� WKXV� VWLPXODWLQJ� LQYHVWPHQW�� DFFRUGLQJ� WR

,6�/0�DQDO\VLV²DPRXQWV�WR�WU\LQJ�WR�IRUFH�WKH�HFRQRP\�EDFN�GRZQ�LQWR�WKH

VWDEOH� VHFWLRQ� RI� WKH� YRUWH[��ZKHQ� LW� KDV� DOUHDG\� SDVVHG� LQWR� LWV� FDWDVWURSKLF

UHJLRQ��+RZHYHU�� WKH�FHQWULSHWDO�IRUFHV�ZKLFK�H[LVW� LQ�WKDW�UHJLRQ²WKH�GLUHFW

ZHLJKW� RI� DFFXPXODWHG� GHEW� XSRQ� D� GHSUHVVHG� HFRQRP\�� DQG� WKH� LQGLUHFW

ZHLJKW�RI�GHSUHVVHG�FDSLWDOLVW�H[SHFWDWLRQV²DUH�VR�JUHDW�WKDW�DQ\�JRYHUQPHQW

DFWLRQ� DW� WKDW� WLPH�PD\� EH� WRR� OLWWOH�� WRR� ODWH�� 7KLV� HPSKDVLVHV� WKH� HVVHQWLDO

SROLF\�PHVVDJH� RI� WKH�)LQDQFLDO� ,QVWDELOLW\�+\SRWKHVLV�� WKDW�ZH� VKRXOG� DYRLG

FULVHV�LQ�WKH�ILUVW�SODFH��E\�GHYHORSLQJ�DQG�PDLQWDLQLQJ�LQVWLWXWLRQV�DQG�SROLFLHV

3DJH����

(FRQRPLF�*URZWK�DQG�)LQDQFLDO�,QVWDELOLW\



ZKLFK�HQIRUFH�³D�µJRRG�ILQDQFLDO�VRFLHW\¶�LQ�ZKLFK�WKH�WHQGHQF\�E\�EXVLQHVVHV

DQG�EDQNHUV�WR�HQJDJH�LQ�VSHFXODWLYH�ILQDQFH�LV�FRQVWUDLQHG´��0LQVN\������E�

������ ����� 7KHVH� LQVWLWXWLRQDO� DUUDQJHPHQWV� LQFOXGH� FORVH� DQG� GLVFUHWLRQDU\

VXSHUYLVLRQ� RI� ILQDQFLDO� LQVWLWXWLRQV� DQG� ILQDQFLDO� DUUDQJHPHQWV�� ILVFDO� SROLF\

ZKLFK�UHVWUDLQV�WKH�GHYHORSPHQW�RI�HXSKRULF�H[SHFWDWLRQV�GXULQJ�XSVZLQJV�DQG

VXSSOHPHQWV� FDSLWDOLVW� FDVK� IORZV� GXULQJ� VOXPSV�� DQG� D� JHQHUDO� ELDV� WRZDUGV

LQFRPH�HTXLW\�UDWKHU�WKDQ�LQHTXDOLW\�

7KH� QH[W� FKDSWHU� LQGLFDWHV� WKDW� 0LQVN\¶V� SROLF\� PHVVDJH²WKDW� ELJ

JRYHUQPHQW� FDQ� SUHYHQW� D� GHEW�GHIODWLRQ²LV� YDOLG�� 7KH� LQWURGXFWLRQ� RI� D

JRYHUQPHQW� VHFWRU� ZKLFK� WD[HV� DQG� VSHQGV� FRXQWHUF\FOLFDOO\� SUHYHQWV� WKH

GHYHORSPHQW�RI�D�GHEW�GHIODWLRQ�LQ�DOO�UHOHYDQW�YDULDQWV�RI�WKH�PRGHO�

3DJH����

(FRQRPLF�*URZWK�DQG�)LQDQFLDO�,QVWDELOLW\



� 6WDELOLVLQJ�DQ�XQVWDEOH�HFRQRP\

7UDGH� F\FOH� VWDELOLVDWLRQ��ZKLFK�ZDV� �DORQJ�ZLWK� WKH�PDLQWHQDQFH� RI� IXOO

HPSOR\PHQW�� WKH�KDOOPDUN�RI�HFRQRPLF�SROLF\�LQ� WKH�����V�DQG�����V��FDPH

LQWR�GLVIDYRXU�LQ�WKH�����V�ZLWK�WKH�ULVH�RI�LQIODWLRQ�RQ�WKH�RQH�KDQG�DQG�WKH

UHWXUQ� WR� GRPLQDQFH� RI� QHRFODVVLFDO� HFRQRPLF� WKHRU\� RQ� WKH� RWKHU�� 6LQFH

QHRFODVVLFDO�DQDO\VLV�YLHZV�WKH�HFRQRP\�DV�D�VHOI�VWDELOLVLQJ�V\VWHP��WKH�WUDGH

F\FOH�LWVHOI�ZDV�VHHQ�DV�VLPSO\�WKH�SURGXFW�RI�H[RJHQRXV�VKRFNV�WR�WKLV�V\VWHP�

DQG� DWWHPSWLQJ� WR� DWWHQXDWH� WKHVH� YLD� DFWLYH� SROLF\� ZDV� WLOWLQJ� DW� ZLQGPLOOV�

,QVWHDG�� VWDELOLVDWLRQ� SROLF\� EHFDPH� UHFDVW� DV� WKH� UHPRYDO� RI� RQH� SHUFHLYHG

VRXUFH� RI� H[RJHQRXV� VKRFNV²YDULDWLRQV� LQ� WKH� UDWH� RI� JURZWK� RI� WKH�PRQH\

VXSSO\²E\� UHTXLULQJ� WKH� JRYHUQPHQW� WR� PDLQWDLQ� WKH� UDWH� RI� JURZWK� RI� WKH

�H[RJHQRXV��PRQH\�VXSSO\�DW�WKH�UDWH�RI�JURZWK�RI�UHDO�RXWSXW�

)URP� 0LQVN\¶V� SHUVSHFWLYH�� ERWK� LQWHUSUHWDWLRQV� RI� VWDELOLVDWLRQ� SROLF\

ZHUH�PLVJXLGHG��7KH�UHDO�IXQFWLRQ�RI�VWDELOLVDWLRQ�SROLF\� LV�QRW� WR�UHGXFH� WKH

SHUWXUEDWLRQV�RI�WKH�WUDGH�F\FOH��QRU�WKH�YDULDELOLW\�RI�WKH��HQGRJHQRXV��PRQH\

VXSSO\��EXW�WR�SUHYHQW�WKH�RFFXUUHQFH�RI�D�GHEW�GHIODWLRQ�

$V�WKH�H[SHULHQFH�RI�WKH�*UHDW�'HSUHVVLRQ�HVWDEOLVKHG��D�GHEW�GHIODWLRQ�LV�D

IDU�PRUH�VHULRXV�SKHQRPHQRQ�WKDQ�WKH�WUDGH�F\FOH�LWVHOI��2XWSXW��HPSOR\PHQW

DQG�SURILWV�FDQ�UHFRYHU�IURP�D�WUDGH�F\FOH�GRZQWXUQ��DQG�LQ�WKH�ORQJ�WHUP�VXFK

IOXFWXDWLRQV� EHORZ� WKH� DYHUDJH� DUH� LQFRQVHTXHQWLDO�� %XW� RXWSXW�� HPSOR\PHQW

DQG� SURILWV� FDQQRW� UHFRYHU� IURP� D� GHEW� GHIODWLRQ� ZLWKRXW� D� VHYHUH� H[WHUQDO

VWLPXOXV�� RU� D� IXQGDPHQWDO� FKDQJH� LQ� WKH� UXOHV� �VXFK� DV� D� GHEW�PRUDWRULXP��

(YHQ�LI�UHFRYHU\�HYHQWXDOO\�RFFXUV��WKH�JURZWK�IRUHJRQH�GXULQJ�WKH�GHIODWLRQ�LV

3DJH����

(FRQRPLF�*URZWK�DQG�)LQDQFLDO�,QVWDELOLW\



IRUHJRQH� IRUHYHU�� VR� WKDW� ORQJ� WHUP� LPSDFW� RI� VXFK� D� HYHQW� SHUVLVWV� WKURXJK

WLPH��%H\RQG�WKH�HFRQRPLF�VWDWLVWLFV��WKH�SHUVRQDO�DQG�VRFLDO�GLVORFDWLRQ�D�GHEW

GHIODWLRQ� JHQHUDWHV²WKH� SURORQJHG� XQHPSOR\PHQW�� WKH� EDQNUXSWFLHV�� WKH

ZLGHVSUHDG�SRYHUW\�DQG�WKH�VXLFLGHV²DUH�VR�DEKRUUHQW�WKDW�D�KXPDQH�VRFLHW\

VKRXOG� DWWHPSW� WR� PDNH� WKH� SKHQRPHQRQ� ZKLFK� JDYH� ULVH� WR� WKHP� DQ

LPSRVVLELOLW\�

0LQVN\¶V� SURSRVLWLRQ� WKDW� %LJ�*RYHUQPHQW� KDV�PDGH�PRGHUQ� FDSLWDOLVP

LPPXQH� WR�GHEW�GHIODWLRQV� LV� WKXV�D�PXFK�VWURQJHU�DUJXPHQW� IRU�JRYHUQPHQW

LQWHUYHQWLRQ�LQ�WKH�HFRQRP\�WKDQ�WKH�WUDGLWLRQDO�DUJXPHQW�RYHU�DWWHQXDWLQJ�WKH

WUDGH� F\FOH�� ,W� FDQ� DOVR� EH� DUJXHG� WKDW� WKH� GHYHORSPHQW� RI� %LJ

*RYHUQPHQW²ZKLFK� EHJDQ� LQ� WKH� GHSWKV� RI� WKH� *UHDW� 'HSUHVVLRQ²ZDV� D

VRFLDO�HYROXWLRQDU\�UHVSRQVH�WR�WKH�H[SHULHQFH�RI�GHEW�GHIODWLRQV��DQG�WKDW�WKLV

HYROXWLRQDU\� DGDSWDWLRQ� LV� LQ� GDQJHU� RI� FRQVFLRXV� UHYHUVDO� RQ� WKH� EDVLV� RI

PLVJXLGHG�HFRQRPLF�WKHRULHV��DQG�D�SROLWLFDO�IHWLVK�IRU�EDODQFHG�EXGJHWV�

7KH�JRDO�RI�D�EDODQFHG�EXGJHW�DW�DOO�WLPHV�LV�DQWLWKHWLF�WR�0LQVN\¶V�YLVLRQ

RI�PRGHUQ�FDSLWDOLVP��LQ�ZKLFK�WKH�HVVHQWLDO�UROH�RI�JRYHUQPHQW�LV�WR�SUHYHQW�D

GHEW� GHIODWLRQ� E\� FRQWDLQLQJ� WKH� JURZWK� RI� SULYDWH� VHFWRU� GHEW�� *RYHUQPHQW

GRHV�WKLV�E\�SUHYHQWLQJ�FDSLWDOLVW�H[SHFWDWLRQV�IURP�EHFRPLQJ�HXSKRULF�GXULQJ

ERRPV�� DQG� ERRVWLQJ� FDVK� IORZV� WR� HQDEOH� FDSLWDOLVWV� WR� UHSD\� GHEWV� GXULQJ

VOXPSV��%RWK�WKHVH�DFWLRQV�HQWDLO�F\FOLFDO�YDULDWLRQ�LQ�WKH�JRYHUQPHQW�GHILFLW�

ZKLFK� LV� ODUJHO\� DXWRPDWLF� RQFH� D� JRYHUQPHQW� KDV� EHHQ� FRPPLWWHG� WR

SURJUHVVLYH�WD[DWLRQ�UHJLPHV�RQ�WKH�RQH�KDQG��DQG�VRFLDO�ZHOIDUH�RQ�WKH�RWKHU�

3URJUHVVLYH� WD[DWLRQ� VFDOHV� FXW� LQWR� RSHUDWLRQ� DV� FDSLWDOLVW� LQFRPH� VSLUDOV

GXULQJ�D�ERRP��WKXV�UHGXFLQJ�WKH�IORZ�RI�IXQGV�ZKLFK�ZRXOG�RWKHUZLVH�ILQG�LWV

3DJH����

(FRQRPLF�*URZWK�DQG�)LQDQFLDO�,QVWDELOLW\



ZD\�LQWR�VSHFXODWLYH�YHQWXUHV��7KLV�OLPLWV�WKH�EORZRXW�LQ�DVVHW�SULFHV��UHGXFHV

WKH�DPRXQW�RI�GHEW�DFFXPXODWHG�GXULQJ�WKH�ERRP�SKDVH�RI�WKH�WUDGH�F\FOH��DQG

JHQHUDWHV� D�SXEOLF� VHFWRU� VXUSOXV��6LPLODUO\�� VSHQGLQJ�RQ� VRFLDO�ZHOIDUH� ULVHV

DXWRPDWLFDOO\� �DQG� UHYHQXHV� IURP� SURJUHVVLYH� WD[DWLRQ� DOVR� IDOO�� GXULQJ� WKH

VOXPS��WKH�SXEOLF�VHFWRU�JRHV�LQWR�GHILFLW��DQG�WKH�PRQH\�IORZV�WR�EXVLQHVVHV

ZKR�LQ�WKH�DEVHQFH�RI�VRFLDO�ZHOIDUH�ZRXOG�KDYH�IRXQG�WKHLU�FDVK�IORZV�ZHUH

LQVXIILFLHQW�WR�UHSD\�WKHLU�GHEWV���

7KLV�YLVLRQ�FOHDUO\�VXLWV� WKH�SUDFWLFH�RI�JRYHUQPHQW�GXULQJ�WKH�����V�DQG

WKH� ����V� PXFK�PRUH� VR� WKDQ� LW� GRHV� WRGD\¶V� PDUNHW�RULHQWHG� YHUVLRQ�� 7KH

VLPXODWLRQV� LQ� WKLV� FKDSWHU� WHVW� 0LQVN\¶V� DUJXPHQW� WKDW� ³VRPHWKLQJ� LV� ULJKW

DERXW� WKH�LQVWLWXWLRQDO�VWUXFWXUH�DQG�WKH�SROLF\�LQWHUYHQWLRQV�WKDW�ZHUH�ODUJHO\

FUHDWHG�E\�WKH�UHIRUPV�RI�WKH�����V´��0LQVN\�������[LLL���ZLWKRXW�QHFHVVDULO\

FRQILUPLQJ� WKDW� WKH� VXFFHVVHV� ZLOO� FRQWLQXH� LQ� WKH� PRUH� PDUNHW� GRPLQDWHG

LQVWLWXWLRQDO�VWUXFWXUH�ZKLFK�KDV�EHHQ�FRQWULYHG�GXULQJ�WKH�����V�DQG�����V�

��� 1RQOLQHDU�*RYHUQPHQW�7D[DWLRQ�DQG�6SHQGLQJ

)XQFWLRQV

0LQVN\¶V�LQWHUSUHWDWLRQ�RI�JRYHUQPHQW�VWDELOLVDWLRQ�SROLF\�FRQFHQWUDWHV�RQ

WKH� LPSDFW� RI� WD[DWLRQ� DQG� VSHQGLQJ� RQ� FRUSRUDWH� FDVK� IORZV�� ZLWK� WD[DWLRQ

FRQVWUDLQLQJ� WKHVH� IORZV� GXULQJ� D� ERRP�� DQG� VRFLDO� ZHOIDUH� DGGLQJ� WR� WKHP

GXULQJ� D� VOXPS�� 7KH� JRYHUQPHQW� VHFWRU� WKXV� SOD\V� WKH� UROH� RI� D

FRXQWHU�F\FOLFDO� VWDELOLVHU� WR� WKH� SURILW�GULYHQ� LQYHVWPHQW� EHKDYLRXU� RI

FDSLWDOLVWV�� :KHQ� IDOOLQJ� ZDJHV� VKDUH� RI� RXWSXW� DQG�RU� GHEW� FDXVH� SURILW� WR

DSSURDFK� OHYHOV� ZKLFK� SUHYLRXVO\� LQGXFHG� ³HXSKRULF´� OHYHOV� RI� LQYHVWPHQW�

3DJH����

(FRQRPLF�*URZWK�DQG�)LQDQFLDO�,QVWDELOLW\



UDSLGO\� ULVLQJ�WD[DWLRQ�DQG�UDSLGO\� IDOOLQJ�JRYHUQPHQW�H[SHQGLWXUH� UHGXFH�QHW

SURILW�� :KHQ� ULVLQJ� ZDJHV� VKDUH� DQG�RU� ULVLQJ� GHEW� LQGXFH� DQ� LQYHVWPHQW

VOXPS�� GLPLQLVKHG� WD[DWLRQ� DQG� LQFUHDVHG� JRYHUQPHQW� H[SHQGLWXUH� ERRVW

FDSLWDOLVW�QHW�LQFRPH��HQDEOLQJ�GHEWV�WR�EH�VHUYLFHG�

7KLV� QRWLRQ� RI� JRYHUQPHQW� FDQ� EH� LQWURGXFHG�ZLWK� WZR� IXUWKHU� QRQOLQHDU

IXQFWLRQV�� RQH� UHODWLQJ� WKH� UDWH� RI� FKDQJH� RI� JRYHUQPHQW� VSHQGLQJ� WR

XQHPSOR\PHQW��WKH�RWKHU�UHODWLQJ�WKH�UDWH�RI�FKDQJH�RI�WD[DWLRQ��RI�FDSLWDOLVWV

RQO\��WR�WKH�OHYHO�RI�SURILWV�

$�PRUH� FRQYHQWLRQDO� DSSURDFK�ZRXOG� KDYH� EHHQ� WR� GHVFULEH� WKH� UDWLR� RI

JRYHUQPHQW�VSHQGLQJ�WR�RXWSXW��DQG�RI�WD[HV�WR�RXWSXW��DV�QRQOLQHDU�IXQFWLRQV

UHVSHFWLYHO\�RI�WKH�UDWH�RI�HPSOR\PHQW�DQG�WKH�OHYHO�RI�LQFRPH��7KLV�DSSURDFK

ZDV�HVFKHZHG�IRU�WZR�UHDVRQV��)LUVWO\��WKH�JRYHUQPHQW�EHLQJ�PRGHOOHG�KHUH�LV

D� ³0LQVNLDQ´� RQH� LQ� ZKLFK� LWV� RYHUULGLQJ� JRDO� LV� WKH� DYRLGDQFH� RI� D� GHEW

GHIODWLRQ�� 7KH� UDWH� RI� HPSOR\PHQW� LV� WKXV� XVHG� DV� DQ� LQGLFDWRU� RI�ZKHQ� WKH

HFRQRP\�LV�LQ�UHFHVVLRQ��LQ�ZKLFK�FDVH�WKH�IXQFWLRQ�RI�JRYHUQPHQW�VSHQGLQJ�LV

WR� VXVWDLQ� FDSLWDOLVW� FDVK� IORZV� WR� HQDEOH� WKHP� WR� UHSD\� DFFXPXODWHG� GHEW�

ZKLOH� WKH� OHYHO� RI� SURILWV� LV� WDNHQ� DV� DQ� LQGLFDWRU� RI� ZKHQ� WKH� HFRQRP\� LV

ERRPLQJ��DQG�KHQFH�ZKHQ�FDSLWDOLVWV�FDQ�EH�H[SHFWHG�WR�DFFXPXODWH�H[FHVVLYH

GHEW� FRPPLWPHQWV�� *RYHUQPHQW� VSHQGLQJ�ZLOO� WKXV� DFFHOHUDWH� DV� WKH� UDWH� RI

XQHPSOR\PHQW� ULVHV�� LQ�RUGHU� WR� FRQWDLQ� WKH�PRYHPHQW� LQWR� UHFHVVLRQ��ZKLOH

WKH�UDWH�RI�WD[DWLRQ�ZLOO�ULVH�DV�WKH�UDWH�RI�SURILW�ULVHV��6HFRQGO\��WKH�XVH�RI�WKH

PRUH� FRQYHQWLRQDO� UHODWLRQ� ZRXOG� KDYH� QHFHVVLWDWHG� GLIIHUHQWLDWLQJ� WKH

IXQFWLRQDO�IRUPV�XVHG��ZKLFK�,�SUHIHU�WR�DYRLG�H[FHSW�ZKHUH��DV�LQ�WKH�FDVH�RI

FDSDFLW\�XWLOLVDWLRQ��D�VWURQJ�FDVH�FDQ�EH�PDGH�IRU�WKH�IXQFWLRQDO�IRUP�FKRVHQ�

3DJH����

(FRQRPLF�*URZWK�DQG�)LQDQFLDO�,QVWDELOLW\



7KH�UHODWLRQVKLS�XVHG�LV�WKH�VDPH�DV\PSWRWLF�IRUP�DV�IRU�ZDJH�FKDQJH�DQG

LQYHVWPHQW��WKRXJK�VLQFH�QHLWKHU�IXQFWLRQ�KDG�WR�EH�GLIIHUHQWLDWHG�WR�GHULYH�WKH

FORVHG� IRUP� RI� WKH� PRGHO�� DQ\� IXQFWLRQV� ZKLFK� JHQHUDWH� D� ULVLQJ� QRQOLQHDU

UHVSRQVH� WR� DQ� LQSXW� FRXOG� KDYH� EHHQ� XVHG��� 7KH� JRYHUQPHQW� VSHQGLQJ

IXQFWLRQ�LV�

���� J(λ) = ,
(-−.⋅(�−λ))�

− /

ZKHUH�,�-�.�DQG�/�DUH�SDUDPHWHUV��ZLWK�WKH�YDOXHV�LQ�WKHVH�VLPXODWLRQV�RI

, ����� - ����� . ��� DQG� / ����� 7KHVH� VHWWLQJV� UHVXOW� LQ� WKH� IXQFWLRQDO

UHODWLRQVKLS� EHWZHHQ� WKH� OHYHO� RI� HPSOR\PHQW� DQG� WKH� UDWH� RI� FKDQJH� RI

JRYHUQPHQW� VSHQGLQJ� VKRZQ� LQ� )LJXUH� ���� *RYHUQPHQW� VSHQGLQJ� UHPDLQV

FRQVWDQW�DW�DQ�XQHPSOR\PHQW�UDWH�RI���SHU�FHQW��IDOOV�DW���SHU�FHQW�SHU�SHULRG

IRU�DQ�XQHPSOR\PHQW�UDWH�RI���SHU�FHQW��DQG�ULVHV�DW���SHU�FHQW�SHU�SHULRG�IRU

DQ�XQHPSOR\PHQW�UDWH�RI���SHU�FHQW�

3DJH����

(FRQRPLF�*URZWK�DQG�)LQDQFLDO�,QVWDELOLW\



)LJXUH��� 7KH�5DWH�RI�&KDQJH�RI�*RYHUQPHQW�6SHQGLQJ�)XQFWLRQ

���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
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7KH�WD[DWLRQ�IXQFWLRQ�LV

���� W(π) = 0
(1−2⋅π)�

− 3

ZKHUH�0�1�2�3� DUH� SDUDPHWHUV� ZLWK� WKH� YDOXHV� LQ� WKHVH� VLPXODWLRQV� RI

0 �������1 �����2 ���DQG�3 �������7KHVH� VHWWLQJV� UHVXOW� LQ� WKH� IXQFWLRQDO

UHODWLRQVKLS� EHWZHHQ� WKH� SURILW� VKDUH� RI� RXWSXW� DQG� WKH� UDWH� RI� FKDQJH� RI

JRYHUQPHQW� WD[DWLRQ� VKRZQ� LQ� )LJXUH� ���� *RYHUQPHQW� WD[DWLRQ� UHPDLQV

FRQVWDQW� DW� SURILW� VKDUH� RI� DSSUR[LPDWHO\� ��� SHU� FHQW�� IDOOV� DW� �� SHU� FHQW� SHU

SHULRG�IRU�D�SURILW�VKDUH�RI�����SHU�FHQW��DQG�ULVHV�DW���SHU�FHQW�SHU�SHULRG�IRU�D

SURILW�VKDUH�RI�����SHU�FHQW�

3DJH����

(FRQRPLF�*URZWK�DQG�)LQDQFLDO�,QVWDELOLW\



)LJXUH��� 7KH�5DWH�RI�&KDQJH�RI�*RYHUQPHQW�7D[DWLRQ�)XQFWLRQ

����� ����� ����� ���� ���� ���� ����

3URILW�6KDUH�RI�2XWSXW
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:KLOH� WKHVH� SDUDPHWHU� YDOXHV� ZHUH� QRW� GHULYHG� IURP� DQ\� UHJUHVVLRQ

DQDO\VLV��WKH\�SURYLGH�D�UHDVRQDEOH��DQG�SHUKDSV�HYHQ�VXEGXHG��SLFWXUH�RI�WKH

ZRUNLQJV�RI� WKH�³DXWRPDWLF� VWDELOLVHU´� IXQFWLRQV�RI�JRYHUQPHQW�EHKDYLRXU�� ,W

VKRXOG� EH� HPSKDVLVHG� KRZHYHU� WKDW� WKH� DFWXDO� UROH�RI� JRYHUQPHQW�JRHV�ZHOO

EH\RQG� PDQDJHPHQW� RI� WKH� HFRQRP\�� OHW� DORQH� WKH� ³DXWRPDWLF� VWDELOLVHU´

IXQFWLRQ� PRGHOOHG� LQ� WKLV� FKDSWHU�� 7KHVH� IXQFWLRQV� RIWHQ� UHVXOW� LQ� WKH

JRYHUQPHQW� VHFWRU� EHLQJ� LQ� SUDFWLFH� D� QHW� VRXUFH� RI� IXQGV� IRU� WKH� SULYDWH

VHFWRU�� LQ� WKDW� RYHU� WLPH� WKH� JRYHUQPHQW� DFFXPXODWHV� D� GHEW�� ,Q� WKLV

³PLQLPDOLVW´�PRGHO�� WKH� JRYHUQPHQW� LQ� IDFW� LV� D� QHW� VLQN� RI� IXQGV� IURP� WKH

SULYDWH�VHFWRU��VR�WKDW�RYHU�WLPH�LW�DFFXPXODWHV�D�³QHJDWLYH�GHEW´��:KLOH�WKHVH

GLIIHUHQFHV� DUH� VLJQLILFDQW�� WKH� JHQHUDO� FRPPRQDOLW\� UHPDLQV� WKDW� LQ� ERWK

PRGHO� DQG� UHDOLW\� WKH� JRYHUQPHQW¶V� GHGXFWLRQV� IURP� WKH� SULYDWH� VHFWRU� ULVH

3DJH����

(FRQRPLF�*URZWK�DQG�)LQDQFLDO�,QVWDELOLW\



GXULQJ�D�ERRP��DQG�IDOO�GXULQJ�D�VOXPS����,W�LV�WKH�KRPHRVWDWLF�LPSDFW�RI�WKLV

FRXQWHU�F\FOLFDO� SXEOLF� EHKDYLRXU� ZKLFK� LV� H[SORUHG� LQ� WKH� IROORZLQJ

VLPXODWLRQV�

��� 1HZ�'HILQLWLRQV

7KLV� JRYHUQPHQW� H[WHQVLRQ� WR� WKH� PRGHO� UHTXLUHV� VRPH� UHGHILQLWLRQV�� DV

ZHOO�DV�VHYHUDO�QHZ�HTXDWLRQV�

���� *URVV�SURILW�VKDUH�UHYHUWV�WR�LWV�SUH�EDQNLQJ�IRUP���πV = � − ϖ
���� 1HW�3URILW�VKDUH�QRZ�LQFOXGHV�WKH�LPSDFW�RI�JRYHUQPHQW�DQG�LQWHUHVW

SD\PHQWV���πQV = � − ϖ − W + J − U × GN
���� 7KH�UDWH�RI�FKDQJH�RI�JRYHUQPHQW�VSHQGLQJ�LV�D�IXQFWLRQ�RI

XQHPSOR\PHQW����
G*
GW = J(� − λ) × <

���� 7KH�UDWH�RI�FKDQJH�RI�WD[DWLRQ�LV�D�IXQFWLRQ�RI�WKH�UDWH�RI�QHW�SURILW�

G7
GW = W(πQ) × <

$V�LQ�WKH�EDVLF�PRGHO��D�VLPSOH�UHODWLRQVKLS�H[LVWV�EHWZHHQ�WKH�UDWH�RI�QHW

SURILW�DQG�WKH�QHW�SURILW�VKDUH�RI�RXWSXW��7KH�QHW�UDWH�RI�SURILW�GHWHUPLQHV�WKH

OHYHO�RI�LQYHVWPHQW�YLD�WKH�LQYHVWPHQW�IXQFWLRQ

���� πQ = ΠQ

. = <−:−7+*−U×'N

Y×< = �−ω−W+J−U×GN
Y = πQV

Y

7KHVH� HTXDWLRQV� DUH� FRPPRQ� LQLWLDO� SURSRVLWLRQV� WR� DOO� WKH� IROORZLQJ

PRGHOV�

��� 7KH�LPSDFW�RI�JRYHUQPHQW�GHEW

,Q�WKLV�PRGHO��JRYHUQPHQW�VXEVLGLHV�WR�ILUPV�DUH�GHEW�ILQDQFHG��DQG�ZKHUH

WD[DWLRQ� H[FHHGV� VXEVLGLHV�� WKH� VXUSOXV� LV� EDQNHG� DQG� HDUQV� LQWHUHVW�� 7KH

JRYHUQPHQW�VHFWRU�FDQ� WKHUHIRUH�DFFXPXODWH�GHEW��7KH� LPSDFW�RI�JRYHUQPHQW

3DJH����

(FRQRPLF�*URZWK�DQG�)LQDQFLDO�,QVWDELOLW\



GHEW�RQ�WKH�UDWH�RI�JURZWK�RI�RYHUDOO�GHEW�LV�LQVWUXFWLYH�KRZHYHU��DV�HTXDWLRQ

EORFN���� LQGLFDWHV�� LW�GRHV�QRW�DOWHU� WKH�H[SUHVVLRQ�IRU� WRWDO�GHEW��EXW� LQVWHDG

³UHGLVWULEXWHV´�GHEW�EHWZHHQ�WKH�SULYDWH�DQG�SXEOLF�VHFWRUV�

����

G'
GW = G'N

GW + G'J

GW

= (U ×'N + ,J − Π + 7 −*) + (U ×'J +* − 7)
= U ×' + ,J − Π

7KRXJK� WKH� HTXDWLRQ� IRU� WRWDO� GHEW� LV� XQDOWHUHG� IURP� WKH� VLPXODWLRQV� LQ

&KDSWHU�)LYH��WKH�DFWXDO�GHEW�DFFXPXODWHG�LV�VLJQLILFDQWO\�GLIIHUHQW�EHFDXVH�WKH

EHKDYLRXUDO� GHFLVLRQV� OHDGLQJ� WR� GHEW� DUH� VXEVWDQWLDOO\� DOWHUHG�� ,Q� SDUWLFXODU�

SULYDWH�LQYHVWPHQW�GHFLVLRQV�DUH�QRZ�EDVHG�RQ�VLJQLILFDQWO\�DWWHQXDWHG�SURILWV

DQG�ORVVHV��VR�WKDW�WKH�WLPH�SDWK�RI�WKH�VLPXODWLRQ�LV�DOWHUHG�FRPSOHWHO\�

��� 7KH�0RGHOV

����� %DVLF�PRGHO

7KH�ILQDO�V\VWHP�FRQVLVWV�RI�VL[�GLIIHUHQWLDO�HTXDWLRQV�

����
Gω
GW = ω ⋅ (Z(λ) − α)

����
Gλ
GW = λ ⋅ 




N(πQ)
Y − γ

 − α − β


����
GGN
GW = 

U − 

N(πQ)
Y − γ



 ⋅ GN + N(πQ) − πV + W − J

����
GGJ
GW = 

U − 

N(πQ)
Y − γ



 ⋅ GJ − W + J

����
GW
GW = W(πQ) − W ⋅ 


N(πQ)
Y − γ



����
GJ
GW = J(λ) − J ⋅ 


N(πQ)
Y − γ



3DJH����
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7KH�IL[HG�DQG�YDULDEOH�LQWHUHVW�UDWH�YHUVLRQV�KDYH�WKH�VDPH�IRUP��ZLWK�WKH

GLIIHUHQFH� FRPLQJ� IURP� WKH� IDFW� WKDW� U� LV� D� FRQVWDQW� LQ� WKH� IRUPHU�� DQG� D

IXQFWLRQ�LQ�WKH�ODWWHU�

����� *HQHUDO�PRGHO

7KH�UHGXFHG�IRUP�IRU�WKH�JHQHUDO�PRGHO�LV�VLJQLILFDQWO\�PRUH�FRPSOH[��DQG

DV� ZLWK� WKH� SXUH� PDUNHW� PRGHO�� PXFK� RI� WKLV� FRPSOH[LW\� FRPHV� IURP� D

FRPPRQ�WHUP�ZKLFK�LV�WKH�SHUFHQWDJH�UDWH�RI�JURZWK�RI�RXWSXW�J
\
�

���� J\ = λ ⋅: ⋅ H−:⋅(λ−;) ⋅
N(πQ)⋅F(λ)

Y −α⋅D(πQ)−β
9+(�−λ⋅:)⋅H−:⋅(λ−;) + N(πQ)⋅F(λ)

Y − γ

����
Gω
GW = ω ⋅ (Z(λ) − α ⋅ D(πQ))

����
Gλ
GW =

λ⋅
N(πQ)⋅F(λ)

Y −γ−α⋅D(πQ)−β


�−λ⋅
:

9+H−:⋅(λ−;) ⋅H−:⋅(λ−;) 


���� GGN

GW
= (U − J\) ⋅ GN + N(πQ) − πV + W − J

����
GGJ

GW
= (U − J\) ⋅ GJ + J − W

���� GW

GW
= W(πQ) − W ⋅ J\

���� GJ

GW
= J(λ) − J ⋅ J\

��� 6LPXODWLRQV

$V�ZLWK�WKH�ILQDQFH�H[WHQVLRQ��D�PXOWLSOLFLW\�RI�PRGHOV�DUH�QRZ�SRVVLEOH�

+RZHYHU��XQOLNH�WKH�ILQDQFH�H[WHQVLRQ��WKH�EHKDYLRXU�RI�WKH�PRGHO�HFRQRP\�LV

TXDOLWDWLYHO\� WKH� VDPH� LQ� DOO� RI� WKHVH�� 7KH� IROORZLQJ� VLPXODWLRQV� IRFXV� XSRQ

MXVW� WZR� RI� WKH� SRVVLEOH� FRPELQDWLRQV�� WKH� EDVLF�PRGHO� ZLWK� D� IL[HG� UDWH� RI

LQWHUHVW��DQG� WKH�JHQHUDO�PRGHO�ZLWK�D�YDULDEOH�UDWH�RI� LQWHUHVW�� ,Q�ERWK�FDVHV�

WKH�LQLWLDO�OHYHO�RI�WD[DWLRQ�DQG�JRYHUQPHQW�VXEVLGLHV�ZDV�]HUR��ZKLOH�WKH�RWKHU

LQLWLDO�FRQGLWLRQV�ZHUH�DV�XVHG�LQ�WKH�SUHYLRXV�FKDSWHUV�

3DJH����
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����� %DVLF�0RGHO��)L[HG�,QWHUHVW

������� $�6WDELOLVHG�(FRQRP\

7KH�IL[HG�LQWHUHVW�VLPXODWLRQ�LQ�&KDSWHU�)LYH��)LJXUHV��������VKRZHG�WKDW

LQ�WKH�DEVHQFH�RI�D�JRYHUQPHQW�VHFWRU��D�����SHU�FHQW�UDWH�RI�LQWHUHVW�ZRXOG�OHDG

WR�D�GHEW�GHIODWLRQ��)LJXUH����VKRZV�WKH�WLPH�SDWK�RI�HPSOR\PHQW�LQ�WKLV�PL[HG

HFRQRP\� VLPXODWLRQ�ZLWK� D� UDWH� RI� LQWHUHVW� RI� ���� SHU� FHQW²KDOI� D� SHU� FHQW

DERYH�WKH�OHYHO�ZKLFK�OHG�WR�D�GHEW�GHIODWLRQ�ZLWKRXW�D�JRYHUQPHQW�VHFWRU��,Q

WKH� QR�JRYHUQPHQW� FDVH�� WKH� UDWH� RI� HPSOR\PHQW� FHDVHG� LWV� DSSDUHQW

FRQYHUJHQFH�WR�HTXLOLEULXP�DIWHU����SHULRGV��DQG�WKHQ�EHJDQ�D�F\FOLFDO�FRXUVH

WRZDUGV� FRPSOHWH� FROODSVH� �)LJXUH� ����� ,Q� FRQWUDVW�� WKH� LQSXW� RI� WKH

JRYHUQPHQW�VHFWRU�LQ�WKLV�VLPXODWLRQ�UHVXOWV�LQ�ZKDW�FDQ�EHVW�EH�FKDUDFWHULVHG

DV� F\FOLFDO� VWDELOLW\�� $V� WKH� ERWWRP� FKDUW� LQ� )LJXUH� ��� LQGLFDWHV�� DIWHU� D

FRQVLGHUDEOH�SHULRG�RI�WLPH��WKH�DSSDUHQWO\�VWDEOH�F\FOHV�RI�WKH�EDVLF�*RRGZLQ

PRGHO�UHWXUQ�

3DJH����
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)LJXUH��� &\FOLFDO�6WDELOLW\�RI�(PSOR\PHQW�LQ�WKH�)L[HG�,QWHUHVW�%DVLF
0L[HG�(FRQRP\�0RGHO

� ��� ��� ��� ���

3HULRGV

����

����

����

����

(

P

S

O

R

\

P

H

Q

W

�

5

D

W

H

��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���

3HULRGV

����

����

����

����

(

P

S

O

R

\

P

H

Q

W

�

5

D

W

H

6WDUWLQJ� IURP� DQ� LQLWLDO� QRQ�HTXLOLEULXP� VHW� RI� LQLWLDO� FRQGLWLRQV�� ZDJHV

VKDUH�DQG�HPSOR\PHQW�RVFLOODWH� WRZDUGV� WKH� V\VWHP�HTXLOLEULXP��+RZHYHU�DV

WKH�ZDJHV� VKDUH�HPSOR\PHQW�SKDVH�GLDJUDP�RI� WKLV�V\VWHP� LOOXVWUDWHV� �)LJXUH

�����WKLV�HTXLOLEULXP�LV�XQVWDEOH��XQOHVV�WKH�PRGHO�VWDUWV�IURP�SUHFLVHO\�WKRVH

FRQGLWLRQV�� LW�ZLOO�GLYHUJH� IURP� WKHP��7KLV� LV� EHFDXVH� WKH� LUUHJXODU� F\FOHV�RI

WKLV�PRGHO�UHVXOW�IURP�WKH�V\VWHP�JUDYLWDWLQJ�WRZDUGV�D�FKDRWLF�OLPLW�F\FOH²DQ

DWWUDFWRU� ZKLFK� LV� QRW� D� VLQJOH� HTXLOLEULXP� SRLQW�� EXW� D� FXUYH� LQ

PXOWLGLPHQVLRQDO� VSDFH� �/RUHQ]� ������ ����� )URP� WKH� SHUVSHFWLYH� RI� FKDRWLF

G\QDPLFV��WKH�LQWURGXFWLRQ�RI�D�JRYHUQPHQW�VHFWRU�FRQYHUWV�WKH�V\VWHP�IURP�D

WKUHH�GLPHQVLRQDO�V\VWHP²ZKLFK�KDG�D�VWDEOH�IL[HG�SRLQW�DWWUDFWRU�RQO\�LQ�WKH

EDVLF�PRGHO�ZKHQ�WKH�LQWHUHVW�UDWH�ZDV�EHORZ�D�FULWLFDO�OHYHO��DQG�ZKLFK�DERYH

WKLV� OHYHO�� KDG� QR� HTXLOLEULXP� DQG� QHFHVVDULO\� SURJUHVVHG� WRZDUGV

3DJH����
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EUHDNGRZQ²WR� D� VL[� GLPHQVLRQDO� V\VWHP�� 7KLV� LQWURGXFHV� WKH� OLNHOLKRRG� RI

FRPSOH[� DWWUDFWRU� EHKDYLRXU�� ZLWK� LQWHUDFWLRQV� ZKLFK� ZH� FDQ� QR� ORQJHU

YLVXDOLVH� �VLQFH�ZH�FDQ�RQO\�³VHH´� WKUHH�GLPHQVLRQV��FDXVLQJ�D�SKDVH�SORW� WR

PRYH�IURP�RQH�RUELW�DURXQG�DQ�DSSDUHQW�HTXLOLEULXP�SRLQW�WR�DQRWKHU�GLVWLQFW

RUELW��DQG�WKHQ�EDFN�DJDLQ��:LWK�DQ�LQWHUHVW�UDWH�RI�����SHU�FHQW��XQHPSOR\PHQW

F\FOHV�EHWZHHQ��� DQG�����SHU� FHQW��ZKLOH�ZDJHV� VKDUH� IOXFWXDWHV�EHWZHHQ���

DQG����SHU�FHQW�RI�RXWSXW�

)LJXUH��� 7ZR�GLPHQVLRQDO�3KDVH�3ORW�RI�)L[HG�,QWHUHVW�%DVLF�0RGHO
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6XVWDLQHG� LUUHJXODU� F\FOLFDO� EHKDYLRXU� LV� WKHUHIRUH�� VRPHZKDW

SDUDGR[LFDOO\�� D� SUREDEOH� FRQVHTXHQFH� RI� VXFFHVVIXO� VWDELOLVDWLRQ� SROLF\�

+RZHYHU�� DV� LV� FUXFLDO� IURP� WKH� SRLQW� RI� YLHZ� RI� WKH� )LQDQFLDO� ,QVWDELOLW\

+\SRWKHVLV�� WKLV� SUHYHQWV� D� GHEW�LQGXFHG� EUHDNGRZQ� DW� OHYHOV� RI� WKH� UDWH� RI

LQWHUHVW�ZKLFK�SUHYLRXVO\�OHG�WR�D�GHEW�GHIODWLRQ��7KH�FDWDVWURSKLF�VLPXODWLRQV
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RI�WKH�SUHYLRXV�FKDSWHU�FDQ�EH�VHHQ��LQ�FRQWUDVW��DV�LQGLFDWLQJ�WKH�EHKDYLRXU�RI

DQ�HFRQRP\�ODFNLQJ�WKH�FUXFLDO�KRPHRVWDWLF�LQSXW�RI�JRYHUQPHQW�LQWHUYHQWLRQ�

�$�JRYHUQPHQW�VHFWRU� WKXV�VWDELOLVHV� WKLV�PRGHO� LQ�0LQVN\¶V�VHQVH�RI� WKH

WHUP�� VWDELOLW\� H[LVWV�EHFDXVH� D�GHEW�GHIODWLRQ�EHFRPHV� DQ� LPSRVVLELOLW\��7KH

NH\� WR� WKLV� IXQGDPHQWDO� VWDELOLW\� LV� HYLGHQW� LQ�)LJXUH� ���� SULYDWH� GHEW� JURZV

UDSLGO\� WR� DERXW� ��� SHU� FHQW� RI� RXWSXW� DIWHU� ���� SHULRGV�� EXW� WKHQ� WDSHUV

FKDRWLFDOO\�WRZDUGV�D�UDWH�RI�EHWZHHQ����DQG����SHU�FHQW�RI�RXWSXW��%\�ZD\�RI

FRQWUDVW�� WKH�FDSLWDOLVW� GHEW� WR�RXWSXW� UDWLR� LQ� WKH�QRQ�JRYHUQPHQW� VLPXODWLRQ

VWDUWHG� LWV� H[SRQHQWLDO� JURZWK� SKDVH� DIWHU� ���� SHULRGV� ZKHQ� WKH� UDWLR� ZDV

DOUHDG\������VHH�)LJXUH�����

)LJXUH��� &DSLWDOLVW�'HEW�LQ�WKH�)L[HG�,QWHUHVW�%DVLF�0L[HG�(FRQRP\
0RGHO
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7KH�WKUHH�GLPHQVLRQDO�SKDVH�SORWV�LQ�)LJXUHV����DQG�����ZKLFK�EHJLQ�IURP

SHULRG�����ZKHQ�PRVW�RI� WKH� LQLWLDO�JUDYLWDWLRQ� WRZDUGV� WKH�HTXLOLEULXP�SRLQW

3DJH����
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KDV�RFFXUUHG��FDQ�EH�UHDG�LQ�FRQMXQFWLRQ�ZLWK�)LJXUHV��������DQG����WR�GHYHORS

D� SLFWXUH� RI� WKH� FRPSOH[� LQWHUDFWLRQV� WDNLQJ� SODFH� LQ� WKLV� PL[HG� HFRQRP\

PRGHO��:KHUHDV�WKH�QRQ�JRYHUQPHQW�SORW�UHYHDOHG�DQ�HYHU�ULVLQJ�OHYHO�RI�GHEW

ZKLFK�HYHQWXDOO\�FDXVHG�RXWSXW�DQG�HPSOR\PHQW�WR�FROODSVH��VHH�)LJXUH������LQ

WKH�PL[HG�HFRQRP\�WKH�OHYHO�RI�GHEW�UHDFKHV�DQ�DSSDUHQW�SHDN�DW�DERXW����SHU

FHQW�RI�RXWSXW��DQG�WKHQ�EHKDYHV�LQ�DQ�RVFLOODWRU\�IDVKLRQ��F\FOLQJ�EHWZHHQ���

DQG����SHU�FHQW�RI�RXWSXW�DV�XQHPSOR\PHQW�F\FOHV�EHWZHHQ�����DQG���SHU�FHQW�

DQG�ZDJHV�VKDUH�RI�RXWSXW�F\FOHV�EHWZHHQ����DQG����SHU�FHQW�

)LJXUH��� 7KUHH�'LPHQVLRQDO�3KDVH�3ORW�RI�³3ULYDWH�6HFWRU´�LQ�)L[HG
,QWHUHVW�%DVLF�0L[HG�(FRQRP\�0RGHO

7KH� IRUFH� ZKLFK� GULYHV� WKLV� SDWWHUQ� LV� WKH� FRXQWHUYDLOLQJ� EHKDYLRXU� RI

JRYHUQPHQW�GHEW��ZKLFK� LV� GULYHQ�E\� FKDQJHV� LQ� WKH� UDWH�RI� WD[DWLRQ� DQG� WKH

OHYHO� RI� VXEVLGLHV� �DQG� DOVR� E\� LQWHUHVW� RQ� RXWVWDQGLQJ� JRYHUQPHQW� GHEW��

ZKLFK� WKHPVHOYHV� GHSHQG� SULPDULO\� XSRQ� WKH� UDWH� RI� HPSOR\PHQW�� :KHQ

3DJH����

(FRQRPLF�*URZWK�DQG�)LQDQFLDO�,QVWDELOLW\



SULYDWH� GHEW� VWDUWV� WR� ULVH²EHFDXVH� RI� DQ� LQFUHDVHG� OHYHO� RI

LQYHVWPHQW²JRYHUQPHQW� GHEW� VWDUWV� WR� IDOO� EHFDXVH� RI� DQ� LQFUHDVHG� OHYHO� RI

WD[DWLRQ� DQG� D� UHGXFHG� OHYHO� RI� VXEVLGLHV�� 7KHVH� LQ� WXUQ� DUH� ILQDQFHG� E\

JRYHUQPHQW� GHGXFWLRQV� IURP� FDSLWDOLVW� QHW� SURILW�� ZKLFK� WKXV� UHVWUDLQV� DQG

HYHQWXDOO\�UHYHUVHV�WKH�JURZWK�LQ�FDSLWDOLVW�LQYHVWPHQW��

)LJXUH��� 7KUHH�'LPHQVLRQDO�3KDVH�3ORW�RI�³3XEOLF�6HFWRU´�LQ�)L[HG
,QWHUHVW�%DVLF�0L[HG�(FRQRP\�0RGHO

7KH� WZR� SURFHVVHV� FRQWLQXH�� VOLJKWO\� RXW� RI� SKDVH� DV� LV� FKDUDFWHULVWLF� RI

KRPHRVWDWLF� EDODQFH�� WKXV� OHDGLQJ� WR� D� VXVWDLQHG� SDWWHUQ� RI� RVFLOODWLRQV� LQ

SULYDWH�DQG�SXEOLF�GHEW��7KLV�SKDVH�UHODWLRQVKLS�LV�PRVW�FOHDUO\�VHHQ�LQ�)LJXUH

��� ZKHUH� LQ� SHULRG� ����� QHW� JRYHUQPHQW� LQWHUYHQWLRQ� LV� DW� LWV� DSRJHH�� DQG

HPSOR\PHQW� LV� IDOOLQJ� �DV� D� FRQVHTXHQFH� RI� GHSUHVVHG� OHYHOV�RI� LQYHVWPHQW��

*RYHUQPHQW�GHGXFWLRQV�IURP�FDSLWDOLVW�FDVK�IORZV�WKHQ�GHFOLQH��EXW�WKLV�LV�QRW

LPPHGLDWHO\� VXIILFLHQW� WR� UHYHUVH� WKH� WUHQG� LQ� LQYHVWPHQW�� VR� WKDW� WKH� UDWH� RI

3DJH����
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HPSOR\PHQW� FRQWLQXHV� WR� IDOO� XQWLO� SHULRG� ����� $W� WKLV� SRLQW�� WKH� OHYHO� RI

JRYHUQPHQW�GHGXFWLRQV�KDV�IDOOHQ�VXIILFLHQWO\�WR�OHDG�WR�D�OHYHO�RI�LQYHVWPHQW

ZKLFK�UHYHUVHV�WKH�WUHQG�WR�IDOOLQJ�HPSOR\PHQW�

)LJXUH��� &\FOH�'XUDWLRQ�DQG�3KDVH�UHODWLRQVKLS�EHWZHHQ�3ULYDWH�DQG
3XEOLF�6HFWRUV
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(PSOR\PHQW��/HIW�$[LV�

1HW�*RYHUQPHQW��5LJKW�$[LV�

+RZHYHU�WKH�PRPHQWXP�RI�IDOOLQJ�JRYHUQPHQW�GHGXFWLRQV�FRQWLQXHV�XQWLO

SHULRG������ZKHQ� WKH� ULVH� LQ� HPSOR\PHQW� �DQG� LQ� FDSLWDOLVW� SURILWV�� KDV�EHHQ

VXIILFLHQW�WR�WULJJHU�DQ�LQFUHDVH�LQ�WKH�OHYHO�RI�QHW�JRYHUQPHQW�GHGXFWLRQV��7KLV

EHJLQV�WR�ULVH�IURP�LWV�SHULJHH��EXW�QRW�VXIILFLHQWO\�WR�UHVWUDLQ�WKH�PRPHQWXP�RI

WKH�UDWH�RI�HPSOR\PHQW��ZKLFK�FRQWLQXHV�WR�ULVH�XQWLO�KDOI�ZD\�WKURXJK�SHULRG

�����7KH�GHFOLQH�LQ�HPSOR\PHQW�WKHQ�FRQWLQXHV�ZKLOH�QHW�JRYHUQPHQW�ULVHV�WR

LWV�QH[W�DSRJHH�LQ�SHULRG������DQG�WKH�HQWLUH�SURFHVV�EHJLQV�DJDLQ���

)LJXUH����DOVR�LQGLFDWHV�WKDW�WKH�WUDGH�F\FOHV�LQ�WKLV�VL[�GLPHQVLRQDO�PRGHO

PHHW�%ODWW¶V� FULWHULRQ� RI� DV\PPHWU\��ZLWK� XSWXUQV� WDNLQJ� VOLJKWO\� OHVV� WKDQ� �

3DJH����
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SHULRGV�� DQG� GRZQWXUQV� DOPRVW� H[DFWO\� �� SHULRGV�� WR� JLYH� DQ� RYHUDOO� F\FOH

GXUDWLRQ�RI�MXVW�XQGHU���SHULRGV�

������� $�%LIXUFDWLRQ�DW�+LJKHU�5DWHV�RI�,QWHUHVW

7KH� VLPXODWLRQV� LQ� WKH� SUHFHGLQJ� VHFWRU��ZLWK� DQ� LQWHUHVW� UDWH� RI� ���� SHU

FHQW��UHVXOW�LQ�WKH�FDSLWDOLVW�GHEW�WR�RXWSXW�UDWLR�VWDELOLVLQJ�DW�MXVW�XQGHU�����SHU

FHQW��VHH�)LJXUH������ZKLOH�RYHU�WKH�����SHULRGV�RI�WKH�VLPXODWLRQ��WKH�SXEOLF

VHFWRU� DFWXDOO\� DFFXPXODWHV� D� VXUSOXV� �D� ³QHJDWLYH� GHEW´�� HTXLYDOHQW� WR� ��

WLPHV�RXWSXW��VHH�)LJXUH������7KLV�OHYHO�RI�DFFXPXODWHG�SXEOLF�VHFWRU�GHEW�LV�D

IXQFWLRQ� ERWK� RI� WKH� SDUDPHWHU� YDOXHV� XVHG� LQ� WKH� VLPXODWLRQ�� DQG� RI� WKH

LQWHUHVW�UDWH�

)LJXUH��� 3XEOLF�6HFWRU�'HEW�LQ�WKH�)L[HG�,QWHUHVW�%DVLF�0L[HG�(FRQRP\
0RGHO
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$V�WKH�LQWHUHVW�UDWH�ULVHV��VR�WRR�GRHV�WKH�VL]H�RI�WKH�VXUSOXV�DFFXPXODWHG�E\

WKH�SXEOLF�VHFWRU²XQWLO�VXFK�WLPH�DV�WKH�UDWH�RI�LQWHUHVW�H[FHHGV�WKH�ORQJ�UXQ

3DJH����

(FRQRPLF�*URZWK�DQG�)LQDQFLDO�,QVWDELOLW\



DYHUDJH�RI� WKH� UDWH�RI� JURZWK��2QFH� WKLV� FULWLFDO�SRLQW� LV� SDVVHG��JRYHUQPHQW

LQWHUYHQWLRQ�FDQ�VWLOO� VWDELOLVH�WKH�HFRQRP\��EXW�RQO\�DW� WKH�³SULFH´²LQ� WKHVH

VLPXODWLRQV²RI�DQ�HYHU�H[SDQGLQJ�SXEOLF�VHFWRU�VXUSOXV��)LJXUH����VKRZV�WKLV

HIIHFW�IRU�DQ�LQWHUHVW�UDWH�RI���SHU�FHQW�

)LJXUH��� 3XEOLF�6HFWRU�'HEW�DW�+LJK�,QWHUHVW�LQ�WKH�)L[HG�,QWHUHVW�%DVLF
0L[HG�(FRQRP\�0RGHO
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7KH�UHDVRQ�IRU�WKLV�HIIHFW�LV�DSSDUHQW�ZKHQ�WKH�IRUPXOD�IRU�WKH�UHODWLRQVKLS

EHWZHHQ�WKH�UDWH�RI�LQWHUHVW�DQG�WKH�UDWH�RI�JURZWK�LV�FRQVLGHUHG��DV�GLVFXVVHG

HDUOLHU� LQ� WKLV� FKDSWHU�� ,I� � LV� SRVLWLYH� VXIILFLHQWO\� RIWHQ� DQG� RI(U − J\)
VXIILFLHQW� PDJQLWXGH�� WKHQ� WKH� H[SRQHQWLDO� VLGH� RI� WKH� UHODWLRQVKLS� FDQ

GRPLQDWH� WKH� IXQFWLRQ��:KHWKHU� WKLV�RFFXUV�GHSHQGV�RQ� WKH�PDJQLWXGH�RI� WKH

RWKHU�FRPSRQHQWV�RI�WKH�HTXDWLRQ�

,Q�WKH�FDVH�RI�SULYDWH�GHEW��WKH�RWKHU�WHUPV�LQFOXGH�WKH�GLIIHUHQFH�EHWZHHQ

LQYHVWPHQW�DQG�SURILWV�� ��DQG�QHW�JRYHUQPHQW�� ���*LYHQ�WKDWN(πQ) − π W − J
QHW�JRYHUQPHQW�VWDUWV�IURP�]HUR�LQ�WKHVH�VLPXODWLRQV��WKH�IRUPHU�ZLOO�LQLWLDOO\

3DJH����

(FRQRPLF�*URZWK�DQG�)LQDQFLDO�,QVWDELOLW\



EH�SRVLWLYH� DQG� ODUJHU� WKDQ� WKH� ODWWHU�� VR� WKDW� D�SRVLWLYH�GHEW� LV� DFFXPXODWHG�

+RZHYHU�DV�WKLV�GHEW�ULVHV��VR�GRHV�WKH�UHVWUDLQLQJ�LPSDFW�RI�QHW�JRYHUQPHQW�

7KH� RYHUDOO� LPSDFW� RI� WKH� QRQ�H[SRQHQWLDO� WHUPV� LV� WKXV� QHJDWLYH�� ZKLFK

UHVWUDLQV�WKH�H[SRQHQWLDO�VLGH�RI�WKH�UHODWLRQVKLS�HYHQ�ZKHQ�WKH�UDWH�RI�LQWHUHVW

H[FHHGV�WKH�UDWH�RI�JURZWK�

,Q�WKH�FDVH�RI�JRYHUQPHQW�GHEW��VLQFH�WKH�UROH�RI�WKH�JRYHUQPHQW�VHFWRU�LQ

WKLV� PRGHO� LV� WR� UHVWUDLQ� FDSLWDOLVW� LQYHVWPHQW� VR� WKDW� D� GHEW� GHIODWLRQ� LV

DYRLGHG��WKH�JRYHUQPHQW¶V�GHGXFWLRQV�IURP�WKH�V\VWHP�H[FHHG�LWV�DGGLWLRQV�WR

LW��$V� D� UHVXOW� LW� DFFXPXODWHV� QHJDWLYH� GHEW�� DQG� VLQFH� WKH� RWKHU� WHUPV� LQ� LWV

IXQFWLRQ�DUH�ERWK�QHJDWLYH��LWV�³QHJDWLYH�GHEW´�ZLOO�JURZ�H[SRQHQWLDOO\�XQOHVV

�RQ�DYHUDJH�U ≤ J\
7KLV�LQ�HIIHFW�SURSRVHV�WKDW�WKH�EDQNLQJ�VHFWRU�KDV�DQ�XQOLPLWHG�FDSDFLW\�WR

SD\� LQWHUHVW� RQ� DFFXPXODWHG� JRYHUQPHQW� UHVHUYHV�� ZKLFK� LV� RI� FRXUVH

XQUHDOLVWLF��+RZHYHU� WKH� OHYHO�RI�DFFXPXODWHG�JRYHUQPHQW� UHVHUYHV� LV�QRW�DQ

LQSXW�WR�DQ\�RWKHU�SDUW�RI�WKH�PRGHO��ZKHUHDV�WKH�OHYHO�RI�SULYDWH�GHEW�LV��YLD�LWV

HIIHFW�RQ�WKH�UDWH�RI�QHW�SURILW���7KLV�PRGHO�TXLUN�WKXV�KDV�QR�FDXVDO�LPSDFW�RQ

WKH�YDOLGLW\�RI� WKH�PRGHO��DQG�FRXOG� LQ�DQ\�FDVH�EH�DWWHQXDWHG�E\�DVVXPLQJ�D

]HUR� UDWH� RI� LQWHUHVW� IRU� JRYHUQPHQW� GHEW�� RU� E\� LQWURGXFLQJ� D� ³VRFLDO�ZDJH´

IXQFWLRQ� RI� JRYHUQPHQW�� VR� WKDW� WKH� QHW� JDS� EHWZHHQ� WD[DWLRQ� UHYHQXH� DQG

VXEVLGLHV� EHFDPH� D� SD\PHQW� WR� ZRUNHUV�� UDWKHU� WKDQ� DFFXPXODWLQJ� LQ� WKH

JRYHUQPHQW¶V�FRIIHUV�

$�VLWXDWLRQ�LQ�ZKLFK�UHQWLHUV�H[SHFW�D�KLJKHU�UDWH�RI�UHWXUQ�WKDQ�WKH�UDWH�RI

HFRQRPLF�JURZWK�LV�RI�FRXUVH�RQH�ZKLFK�LV�UHSOHWH�ZLWK�SRWHQWLDO�IRU�HFRQRPLF

LQVWDELOLW\��7KH� VLPSOLILHG�QDWXUH�RI� WKLV�PRGHO�JLYHV� WKH� UHVXOW� WKDW� WKH�RQO\

3DJH����

(FRQRPLF�*URZWK�DQG�)LQDQFLDO�,QVWDELOLW\



V\PSWRP� RI� WKLV� LQVWDELOLW\� LV� D� ULVLQJ� SXEOLF� VHFWRU� DFFXPXODWHG� VXUSOXV�

+RZHYHU�LQ�WKH�UHDO�ZRUOG��VXFK�DQ�H[FHVVLYH�UDWH�RI�LQWHUHVW�ZRXOG�GRXEWOHVV

PDQLIHVW�LWVHOI�LQ�QXPHURXV�RWKHU�IRUPV�RI�LQVWDELOLW\�

��� *HQHUDO�0RGHO�9DULDEOH�,QWHUHVW

7KH�SDWWHUQV�IRXQG�LQ�WKH�VLPSOHVW�PL[HG�HFRQRP\�PRGHO�DUH�DOVR�DSSDUHQW

LQ� WKH� JHQHUDO� PRGHO�� ZKLFK� LV� WKH� PRVW� FRPSOHWH� UHQGLWLRQ� RI� 0LQVN\¶V

K\SRWKHVLV�SRVVLEOH�ZLWKLQ�WKH�FRQILQHV�RI�D�VLQJOH�FRPPRGLW\�PRGHO��,W�UHVXOWV

LQ�D�YHU\�ULFK�SDWWHUQ�RI�HQGRJHQRXV�IOXFWXDWLRQV��ZLWKLQ�WKH�RYHUDOO�FRQWH[W�RI

D�JURZLQJ�HFRQRP\���ZLWK�QR�SRVVLELOLW\�RI�D�GHEW�GHIODWLRQ��)LJXUH�����ZKLFK

SORWV�WKH�WLPH�SDWK�RI�HPSOR\PHQW��DQG�WKH�ZDJHV�VKDUH�RI�RXWSXW���VKRXOG�EH

FRPSDUHG�WR�)LJXUH����WR�LOOXVWUDWH�KRZ�PXFK�PRUH�FRPSOH[�WKH�F\FOHV�DUH�LQ

WKLV�JHQHUDO�PRGHO�

)LJXUH��� 3HUVLVWHQW�DQG�3URQRXQFHG�&\FOHV�LQ�9DULDEOH�,QWHUHVW�*HQHUDO
0RGHO
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:DJHV�6KDUH�RI�2XWSXW

(PSOR\PHQW�5DWH

3DJH����

(FRQRPLF�*URZWK�DQG�)LQDQFLDO�,QVWDELOLW\



,Q�SDUWLFXODU��WKHUH�DSSHDU�WR�EH�³ORQJ�ZDYHV´�LQ�WKH�GDWD��VXFK�DV�EHWZHHQ

SHULRGV����DQG������ZKHQ�WKH�ULVLQJ�OHYHO�RI�ZDJHV�VKDUH�RI�RXWSXW�LQGLFDWHV�D

JHQHUDO�WHQGHQF\�IRU�WKH�UDWH�RI�HFRQRPLF�JURZWK�WR�H[FHHG�WKH�UDWH�RI�JURZWK

RI�WKH�ODERU�IRUFH��DQG�EHWZHHQ�����DQG������ZKHQ�WKH�RSSRVLWH�LV�WUXH��7KHVH

HIIHFWV�DULVH�IURP�WKH�HQGRJHQHLW\�RI�FDSDFLW\�XWLOLVDWLRQ�DQG�WHFKQLFDO�FKDQJH�

DQG� WKHLU� UHODWLRQVKLSV� ZLWK� WKH� UDWH� RI� HPSOR\PHQW� DQG� WKH� SURILW� VKDUH� RI

RXWSXW�� UDWKHU� WKDQ� IURP� DQ\� H[RJHQRXV� LQIOXHQFHV�� 7KH� WZR� DQG� WKUHH

GLPHQVLRQDO� SKDVH� SORWV� RI� )LJXUHV� ��� DQG� ��� LQGLFDWH� WKDW� WKHVH� FRPSOH[

SDWWHUQV�DUH�VLPSO\�D�JHQHUDOLVDWLRQ�RI�WKH�EHKDYLRXU�RI�WKH�EDVLF�PRGHO��ZKRVH

SKDVH�SORWV�GLVSOD\�D�PRUH�UHVWULFWHG�UDQJH�RI�PRYHPHQW��EXW�WKH�VDPH�EURDG

FKDUDFWHULVWLFV��VHH�)LJXUHV����DQG�����

)LJXUH��� 7ZR�GLPHQVLRQDO�3KDVH�3ORW�RI�&KDRWLF�/LPLW�&\FOH�LQ�9DULDEOH
,QWHUHVW�*HQHUDO�0RGHO

���� ���� ���� ���� ���� ����
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3DJH����

(FRQRPLF�*URZWK�DQG�)LQDQFLDO�,QVWDELOLW\



)LJXUH��� 7KUHH�GLPHQVLRQDO�3KDVH�3ORW�RI�&KDRWLF�/LPLW�&\FOH�LQ
9DULDEOH�,QWHUHVW�%DVLF�0RGHO��ZLWK��'�SURMHFWLRQ�RQWR�:DJHV

6KDUH�(PSOR\PHQW�3ODQH�

$V� ZLWK� WKH� EDVLF� PRGHO�� WKH� NH\� RXWFRPH� RI� WKLV� FRPSOH[� SDWWHUQ� RI

LQWHUDFWLRQV�LV�WKDW�SULYDWH�GHEW�LV�FRQVWUDLQHG�WR�VXVWDLQDEOH�OHYHOV��$V�)LJXUH

���LQGLFDWHV��WKH�OHYHO�RI�FDSLWDOLVW�GHEW�QHYHU�H[FHHGV�����SHU�FHQW�RI�RXWSXW�

DQG�JHQHUDOO\�IOXFWXDWHV�DERXW�WKH�����SHU�FHQW�OHYHO�

3DJH����

(FRQRPLF�*URZWK�DQG�)LQDQFLDO�,QVWDELOLW\



)LJXUH��� &DSLWDOLVW�'HEW�WR�2XWSXW�5DWLR�LQ�9DULDEOH�,QWHUHVW�*HQHUDO
0RGHO
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7KH�SUHVHQFH�RI� D�JRYHUQPHQW� VHFWRU� WKXV� FRQYHUWV� D�PRGHO� LQ�ZKLFK�� LQ

WKH�DEVHQFH�RI�D�JRYHUQPHQW��D�GHEW�GHIODWLRQ�ZDV�LQHYLWDEOH��LQWR�RQH�LQ�ZKLFK

D�GHEW�GHIODWLRQ�LV�DQ�LPSRVVLELOLW\�

��� &RQFOXVLRQ

7KH� GHJUHH� RI� JRYHUQPHQW� LQWHUYHQWLRQ� LQ� WKH� HFRQRP\� ZKLFK

FKDUDFWHULVHG�WKH���V�DQG���V�KDV�EHHQ�ZRXQG�EDFN�GUDVWLFDOO\�LQ�WKH���V����V

DQG� ��V�� RQ� WKH� SUDFWLFDO� EDVLV� WKDW� ³.H\QHVLDQ´� SROLFLHV� KDG� IDLOHG�� DQG� WKH

WKHRUHWLFDO� EDVLV� WKDW� VXFK� SROLFLHV� ZHUH� ERXQG� WR� GHVWDELOLVH� DQ� RWKHUZLVH

LQKHUHQWO\� VWDEOH� V\VWHP�� 0LQVN\� KDV� DUJXHG� WKDW� WKHVH� DUJXPHQWV� ZHUH

PLVJXLGHG�� WKH� IRUPHU�E\� IDLOLQJ� WR� VHH� WKDW� WKHVH�SROLFLHV� LQ� IDFW�ZRUNHG�E\

SUHYHQWLQJ� D� GHEW� GHIODWLRQ�� DQG� ODWWHU� E\� LQFRUUHFWO\� LQWHUSUHWLQJ� .H\QHV

WKURXJK�WKH�QHRFODVVLFDO�SULVP�RI�+LFNV¶V�,6�/0�DQDO\VLV��7KH�PRGHOV�GHWDLOHG

3DJH����

(FRQRPLF�*URZWK�DQG�)LQDQFLDO�,QVWDELOLW\



DERYH�SURYLGH�D�PRGHUQ�DGYRFDF\�IRU�WKH�FRQFHSW�RI�WKH�PL[HG�HFRQRP\��DW�D

WLPH� ZKHQ� .H\QHV¶V� PHVVDJH� KDV� EHHQ� FRPSOHWHO\� HUDGLFDWHG� IURP� SRSXODU

DQG�SROLF\�FRQVFLRXVQHVV��DQG�DOPRVW�DV�FRPSOHWHO\�H[SXQJHG�IURP�HFRQRPLF

DQDO\VLV�

7KH� LPSRUWDQFH� RI� JRYHUQPHQW� LV� HPSKDVLVHG� E\� WKH� UHVXOWV� RI

LQFRUSRUDWLQJ� D� VW\OLVHG� ³0LQVNLDQ´� JRYHUQPHQW� LQWR� WKH� PRGHO�� LWV

LQWHUYHQWLRQV�FRQYHUW�VLWXDWLRQV�ZKLFK�SUHYLRXVO\�OHG� WR�EUHDNGRZQ�LQWR�RQHV

ZKLFK� JHQHUDWH� LUUHJXODU� F\FOHV�� RI� D� NLQG� UHPLQLVFHQW� RI� WKRVH� H[SHULHQFHG

GXULQJ�WKH�ORQJ�SRVW�:DU�ERRP��7KHVH�VLPXODWLRQV�SURYLGH�VWURQJ�VXSSRUW�IRU

0LQVN\¶V� SURSRVLWLRQ� WKDW� WKH� LQVWLWXWLRQDO� DUUDQJHPHQWV� LQVWLWXWHG� LQ� WKH

DIWHUPDWK� RI� WKH� *UHDW� 'HSUHVVLRQ� ³ZRUNHG´�� VLQFH� WKRXJK� F\FOHV� RFFXUUHG�

EUHDNGRZQ� GLG� QRW�� 7KH� REMHFWLYH� RI� VWDELOLVDWLRQ� SROLF\� ZDV� QRW� WR� DYRLG

F\FOHV²ZKLFK� DUH� HQGHPLF� WR� DQ\� FRPSOH[� V\VWHP²EXW� WR� SUHYHQW� WKH

SRVVLELOLW\�RI�FRPSOHWH�HFRQRPLF�FROODSVH��$V�HPSKDVLVHG�DW�WKH�EHJLQQLQJ�RI

WKLV� &KDSWHU�� WKLV� LV� D� IDU� VWURQJHU� FDVH� IRU� WKH� JRYHUQPHQW� VHFWRU� WKDQ� WKH

FRQYHQWLRQDO� ³.H\QHVLDQ´� YLHZ�RI� VWDELOLVDWLRQ� SROLF\�� LQ�ZKLFK� JRYHUQPHQW

DXWRPDWLF�VWDELOLVHUV�VLPSO\�DWWHQXDWH�WKH�WUDGH�F\FOH�

:KLOH� WKH� DERYH� ³0LQVNLDQ´� JRYHUQPHQW� VLPXODWLRQV� DUH� HDVLO\� DEOH� WR

UHVWUDLQ� WKH�V\VWHPLF� WHQGHQF\� WRZDUGV�D�GHEW�GHIODWLRQ�� WKHUH�PXVW�EH�VHYHUH

GRXEWV� DV� WR�ZKHWKHU� WKH� NLQG� RI� JRYHUQPHQW�ZKLFK� KDV� EHHQ� GHFRQVWUXFWHG

RYHU� WKH� ODVW� WKLUW\� \HDUV� LV� D� VXIILFLHQWO\� SRZHUIXO� RU� EDODQFHG� VWDELOLVHU� WR

FDSLWDOLVW�LQYHVWPHQW�EHKDYLRXU��7KH�PRVW�LPSRUWDQW�FKDQJHV�KDYH�FRPH�RQ�WKH

WD[DWLRQ�VLGH��DV� WKH�QHDU�DEROLWLRQ�RI�SURJUHVVLYH�WD[�UHJLPHV�KDV�PHDQW� WKDW

VSHFXODWLYH� LQYHVWPHQW� LV� PXFK� OHVV� HIIHFWLYHO\� UHVWUDLQHG� QRZ� WKDQ� LW� ZDV

3DJH����

(FRQRPLF�*URZWK�DQG�)LQDQFLDO�,QVWDELOLW\



GXULQJ�WKH�*ROGHQ�$JH�RI�WKH�����V�DQG�����V��7KH�GLVPDQWOLQJ�RI�WKH�ZHOIDUH

VWDWH�KDV�UHGXFHG�WKH�DELOLW\�RI�JRYHUQPHQW�WR�XQGHUZULWH�FDSLWDOLVW�FDVK�IORZV

GXULQJ� D� GRZQWXUQ�� WKRXJK� WKH� H[LVWHQFH� RI� XQHPSOR\PHQW� EHQHILWV� DQG

LQFRPH�WD[�PHDQV�WKDW�WKLV�HIIHFW�VWLOO�H[LVWV�LQ�D�PRUH�PXWHG�IRUP��+RZHYHU

WKH� IHWLVK� IRU� ]HUR� EXGJHW� GHILFLWV�� UHJDUGOHVV� RI� WKH� OHYHO� RI� XQHPSOR\PHQW�

PHDQV�WKDW�RQFH�WKH�HFRQRP\�KDV�VHWWOHG�LQWR�D�GHSUHVVHG�VWDWH�DIWHU�D�FULVLV��LW

LV� OHVV� OLNHO\� WR� HPHUJH� IURP� LW�� :H� WKHUHIRUH� FDQ� H[SHFW� PRUH� IUHTXHQW

VSHFXODWLYH�ELQJHV��DQG�PRUH�SURORQJHG�VOXPSV�DV�ZH�UHFRYHU�IURP�WKHP�

��� /LPLWDWLRQV�RI�WKH�DQDO\VLV

:KLOH� WKHVH� PRGHOV� GR� LOOXVWUDWH� WKH� LPSDFW� RI� ORQJ� WHUP� GHEW� RQ� D

FDSLWDOLVW� V\VWHP� DQG� WKH� SRWHQWLDOO\� VWDELOLVLQJ� LPSDFW� RI� JRYHUQPHQW�� WKH\

QHHG� VLJQLILFDQW� H[WHQVLRQ� WR� IXOO\� UHIOHFW�0LQVN\¶V�K\SRWKHVLV�� ,Q�SDUWLFXODU�

WKH�PRGHOV�DERYH�GR�QRW�FRQVLGHU�0LQVN\¶V�DQDO\VLV�RI�WKH�UROH�RI�SULFHV�LQ�D

FDSLWDOLVW�HFRQRP\�

$� YHUEDO� RXWOLQH� RI� WKH� F\FOHV� WKDW� D� PRGHO� ZLWK� SULFHV� ZRXOG� JHQHUDWH

VWDUWV�ZLWK�WKH�HFRQRP\�RQ�D�SDWK�RI�UHODWLYHO\�VWDEOH�JURZWK��DIWHU�UHFRYHULQJ

IURP� D� SUHFHGLQJ� FULVLV�� $� SHULRG� RI� WLPH� RQ� WKLV� SDWK� OHDGV� WR� ULVLQJ

H[SHFWDWLRQV��DQG�KHQFH�D�ULVLQJ�YDOXDWLRQ�RI�H[SHFWHG�IXWXUH�LQFRPH�VWUHDPV�

+RDUGLQJ� GLPLQLVKHV� �OLTXLGLW\� SUHIHUHQFH� IDOOV�� DQG� LQYHVWPHQW� LQFUHDVHV�� DV

GRHV� WKH� OHYHO� RI� GHEW� LQFXUUHG� WR� ILQDQFH� LQYHVWPHQW�� 7KH� LQFUHDVHG

LQYHVWPHQW� OHDGV� WR� D� ULVLQJ� UDWH� RI� HFRQRPLF� JURZWK�� DQG� VHWV� RII� ERWK

*RRGZLQ¶V� FRUUHFWLRQ� PHFKDQLVP� �ULVLQJ� PRQH\� DQG� UHDO� ZDJHV�� DQG

0LQVN\¶V²ULVLQJ� HTXLSPHQW� SULFHV�� ULVLQJ� GHEW�� ULVLQJ� LQWHUHVW� FRVWV� DQG� D

GLPLQLVKLQJ� QHW� UDWH� RI� UHWXUQ�� �$� PRUH� FRPSOHWH� HODERUDWLRQ� RI� 0LQVN\¶V

3DJH����

(FRQRPLF�*URZWK�DQG�)LQDQFLDO�,QVWDELOLW\



PRGHO�ZRXOG�LQFOXGH�D�PDUNHW�IRU�DVVHWV��DQG�WKH�IORRGLQJ�RI�WKLV�DV�ULVLQJ�GHEW

PDGH� PRUH� FRQVHUYDWLYH� LQYHVWPHQWV� VSHFXODWLYH�� +RZHYHU� WKLV� HODERUDWLRQ

ZRXOG�LQYROYH�DQ�HQRUPRXV�LQFUHDVH�LQ�PDWKHPDWLFDO�FRPSOH[LW\���7KH�UDWH�RI

LQYHVWPHQW�WKXV�IDOWHUV��DQG�ZLWK�LW�WKH�UDWH�RI�HFRQRPLF�JURZWK��%XW�XQOLNH�WKH

QRQ�PRQHWDU\� PRGHOV� DERYH�� WKLV� GRHV� QRW� QHFHVVDULO\� UHVXOW� LQ� D� GRZQWXUQ

IROORZHG� E\� WKH� UHSURGXFWLRQ� RI� WKH� F\FOH� DW� D� GLIIHUHQW� SLWFK�� VLQFH� WKH

LQWHUDFWLRQ� EHWZHHQ� WKH� UDWH� RI� FKDQJH� RI� WKH� FRPPRGLW\�SULFH� OHYHO� DQG� WKH

UDWH�RI�FKDQJH�RI�WKH�DVVHW�SULFH�OHYHO�FDQ�QRZ�DIIHFW�WKH�RXWFRPH�

,I� WKH� LQLWLDO� UDWH� RI� FRPPRGLW\� SULFH� LQIODWLRQ� LV� KLJK�� WKHQ� WKH� GHEWV

DFFXPXODWHG�GXULQJ�WKH�ERRP�FDQ�HDVLO\�EH�UHSDLG�GXULQJ�WKH�VOXPS��EHFDXVH

WKH�ULVLQJ�SULFH�OHYHO� LQ�HIIHFW�UHGXFHV�WKH�UHDO�PDJQLWXGH�RI�GHEW��7KH�VOXPS

FDQ�KRZHYHU�DOWHU�WKH�UDWH�RI�FRPPRGLW\�SULFH�LQIODWLRQ��YLD�LWV�LPSDFW�RQ�WKH

UDWH�RI�JURZWK�RI�PRQH\�ZDJHV�

,I� WKH�LQLWLDO� UDWH�RI�FRPPRGLW\�SULFH� LQIODWLRQ� LV� ORZ�� WKHQ�FDSLWDOLVW�FDVK

IORZV�GXULQJ�WKH�VOXPS�FDQ�EH�EHORZ�WKH�OHYHO�QHHGHG�WR�PHHW�LQWHUHVW�SD\PHQW

FRPPLWPHQWV��VR�WKDW�WKH�OHYHO�RI�GHEW�FRQWLQXHV�WR�ULVH�DQG�LQYHVWPHQW�GURSV

WR�]HUR��7KH�VOXPS�LQ�RXWSXW�FDXVHV�D� ULVH� LQ�XQHPSOR\PHQW�DQG�UHGXFHV� WKH

UDWH� RI� JURZWK� RI�PRQH\�ZDJHV� HYHQ� IXUWKHU�� DQG� WKH� LPSDFW� RI� WKLV� RQ� WKH

DOUHDG\�ORZ�UDWH�RI�LQIODWLRQ�FDQ�EH�FRPSRXQGHG�E\�UHGXFWLRQV�LQ�PDUNXSV�DV

ILUPV�XQGHUWDNH�³EHJJDU�P\�FRPSHWLWRU´�WDFWLFV�LQ�DQ�DWWHPSW�WR�LQFUHDVH�VDOHV

LQ� D� GHFOLQLQJ�PDUNHW�� 7KH� FRPPRGLW\� SULFH� OHYHO� FDQ� WKXV� JR� LQWR� GHFOLQH�

OHDGLQJ�WR�)LVKHU¶V�3DUDGR[�RI�D�ULVLQJ�UHDO�OHYHO�RI�GHEW�

$�NH\�IHDWXUH�RI�WKLV�PRGHO�LQ�FRQWUDVW�WR�QHRFODVVLFDO�RQHV��LV�WKDW�SULFHV

KDYH�D�GHVWDELOLVLQJ�UDWKHU�WKDQ�VWDELOLVLQJ�UROH��:LWK�SULFHV�VHW�IRU�ZDJH�JRRGV
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E\� D�PDUNXS� RQ� �FRQVWDQW� RU� IDOOLQJ�� DYHUDJH� FRVW� DQG� SULFHV� IRU� LQYHVWPHQW

JRRGV� VHW� E\� H[SHFWDWLRQV� RI� FDSLWDO� JDLQ�� WKH� GLYHUJHQFH� RI� WKH� WZR� SULFH

OHYHOV�DFWXDOO\�SXVKHV�WKH�HFRQRP\�RII� WKH�HTXLOLEULXP�SDWK��(TXDOO\��FKDQJH

LQ� WKH�SULFH� OHYHO��ZKLFK� LV�QRUPDOO\� LUUHOHYDQW� LQ�QHRFODVVLFDO�PRGHOV�� KDV�D

SRWHQWLDOO\�VWDELOLVLQJ�UROH�GXULQJ�WLPHV�RI�FULVLV�

7R� SURSHUO\� FRQVLGHU� WKHVH� G\QDPLFV� UHTXLUHV� WKH� FRQVWUXFWLRQ� RI� D

PXOWL�VHFWRUDO� PRGHO� RI� WKH� HFRQRP\�� LQ� ZKLFK� ERWK� SULFH� G\QDPLFV� DQG

LQSXW�RXWSXW� FRQVLGHUDWLRQV� FDQ� EH� H[SORUHG�� ,W� LV� WR� WKHVH� LVVXHV� RI

PXOWL�VHFWRUDO�DQDO\VLV�WKDW�,�QRZ�WXUQ�
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� 0DUNXS�3ULFLQJ�'\QDPLFV�DQG�,QSXW�2XWSXW

$QDO\VLV

$V�QRWHG�LQ�&KDSWHU�7KUHH��0LQVN\�GLG�QRW�DWWHPSW�WR�SURGXFH�D�FRPSOHWH

PDWKHPDWLFDO� UHQGLWLRQ� RI� WKH� )LQDQFLDO� ,QVWDELOLW\� +\SRWKHVLV�� DIWHU� KDYLQJ

PDGH� D� GRRPHG� IRUD\� LQWR�PRGHOOLQJ� D� ILQDQFH�GULYHQ� WUDGH� F\FOH� XVLQJ� WKH

+DQVHQ�6DPXHOVRQ�PXOWLSOLHU�DFFHOHUDWRU�IUDPHZRUN��,QVWHDG��DV�KH�GHYHORSHG

WKH�),+�YHUEDOO\��KH�LQFUHDVLQJO\�UHOLHG�XSRQ�.DOHFNL¶V�HTXDWLRQV�IRU�WKH�PLFUR

DQG�PDFURIRXQGDWLRQV�RI�KLV�RZQ�WKHRU\��0LQVN\��������������������������D�

�����������������E��������QRWH������������

$Q� LPSRUWDQW� FRPSRQHQW� RI� .DOHFNL¶V� RZQ� PLFURIRXQGDWLRQV� ZDV� WKH

SURSRVLWLRQ�WKDW�WKH�SULFHV�RI�PRVW�SURGXFHG�FRPPRGLWLHV�ZHUH�VHW�E\�PDUNXSV

RQ�SULPH�FRVWV��ZKHUH�WKRVH�PDUNXSV�UHIOHFWHG�WKH�GHJUHH�RI�PRQRSRO\�LQ�HDFK

VHFWRU� �.DOHFNL� ������ ������� 0LQVN\� DFFHSWHG� WKLV� H[SODQDWLRQ� RI� SULFH

IRUPDWLRQ��DWWHQXDWLQJ�LW�E\�WKH�FODLP�WKDW�HTXLSPHQW�SULFHV�ZHUH�DOVR�LQ�SDUW

GHPDQG�GHWHUPLQHG��5HFHQWO\��6WHHGPDQ��������KDV�FKDOOHQJHG�WKH�VRXQGQHVV

RI� WKH� .DOHFNLDQ� SULFH� WKHRU\�� RQ� WKH� EDVLV� WKDW� WKH� IRFXV� XSRQ� DQ

LQWUD�VHFWRUDOO\� GHWHUPLQHG� PDUNXS� LJQRUHV� WKH� DYRZHG� PXOWL�VHFWRUDO�

LQSXW�RXWSXW� QDWXUH� RI� SURGXFWLRQ�� ,QSXW�RXWSXW� UHODWLRQV� DUH�� DV� 6WHHGPDQ

SURSHUO\� DVVHUWV�� D� ³EUXWH� IDFW� DERXW� PRGHUQ� LQGXVWULDO� HFRQRPLHV´� DQG� KH

FRQWHQGV� WKDW� LW� LV� ³DW� EHVW�� RQH�VLGHG� WR� VD\� WKDW� µSULFHV� DUH� ODUJHO\

FRVW�GHWHUPLQHG¶� ZLWKRXW� VD\LQJ� DOVR� WKDW� µFRVWV� DUH� WR� D� VLJQLILFDQW� GHJUHH

SULFH� GHWHUPLQHG¶� ������� ������+H� DUJXHV� WKDW�ZKHQ� LQSXW�RXWSXW� DQDO\VLV� LV

LQFRUSRUDWHG� LQWR� D� VKRUW� UXQ�.DOHFNLDQ�PDUNXS�SULFLQJ� IUDPHZRUN��PDQ\�RI

3DJH����
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WKH�SULFH�VHWWLQJ�DQG�LQFRPH�GLVWULEXWLRQ�SURSRVLWLRQV�PDGH�E\�.DOHFNLDQV��FDQ

EH�VKRZQ�WR�EH�LQYDOLG�

,Q� DGGLWLRQ�� 6WHHGPDQ� FKDOOHQJHV� WKH� QHHG� IRU� G\QDPLF� DQDO\VLV� DW� DOO�

DVVHUWLQJ� LQ� HIIHFW� WKDW� G\QDPLFV�PHUHO\� GHVFULEHV� WKH� WUDYHUVH� EHWZHHQ� RQH

SRVLWLRQ�RI�ORQJ�UXQ�HTXLOLEULXP�DQG�DQRWKHU�

:HUH�6WHHGPDQ�FRUUHFW�RQ� WKH�ILUVW�FRXQW�� LW�FRXOG�EH�DUJXHG�WKDW�DW� OHDVW

VRPH�RI�WKH�IRXQGDWLRQV�WR�0LQVN\¶V�+\SRWKHVLV�DUH�XQVRXQG��:HUH�KH�FRUUHFW

RQ� WKH� VHFRQG�� WKHQ� WKHUH� ZRXOG� EH� OLWWOH� SRLQW� LQ� HVWDEOLVKLQJ� PRGHOV� RI

PXOWL�VHFWRUDO�G\QDPLFV�� DQG�VXFK�PRGHOV�DUH�QHFHVVDU\� WR�H[SORUH�0LQVN\¶V

FODLPV� DERXW� WKH� SULFH� G\QDPLFV� RI� FDSLWDOLVP�� 7KLV� FKDSWHU� FRQVLGHUV

6WHHGPDQ¶V�FULWLTXH�RI�.DOHFNLDQ�PDUN�XS�SULFLQJ�DQG�UHMHFWLRQ�RI�WKH�QHHG�IRU

G\QDPLF�DQDO\VLV��DV�D�SUHOXGH�WR�WKH�GHYHORSPHQW�RI�D�PXOWL�VHFWRUDO�PRGHO�RI

DQ�HFRQRP\�ZLWK�ILQDQFH�LQ�&KDSWHU�(LJKW�

��� 6WHHGPDQ¶V�FULWLTXH

7KH�FUXFLEOH�LQ�ZKLFK�6WHHGPDQ�WHVWV�WKH�.DOHFNLDQ�DSSURDFK�WR�SULFLQJ�LV

D�VLPSOH�6UDIILDQ�PRGHO�RI�SULFH�LQ�DQ�HFRQRP\�ZLWK�FLUFXODWLQJ�FDSLWDO�RQO\�

SURGXFLQJ� Q� FRPPRGLWLHV�� ZLWK� FRQVWDQW� UHWXUQV� WR� VFDOH�� XQFKDQJLQJ

WHFKQRORJ\�DQG�H[RJHQRXVO\�JLYHQ�ODERU�DQG�LPSRUWHG�LQSXWV��,Q�VXFK�D�PRGHO�

WKH�HTXLOLEULXP�SULFH�YHFWRU�LV�JLYHQ�E\�WKH�HTXDWLRQ

�����S = (X + S$)(, +P)

ZKHUH�S�DQG�X�DUH�URZ�YHFWRUV�RI�SULFHV�DQG�H[RJHQRXV�LQSXWV�UHVSHFWLYHO\�

$� LV�WKH�SURGXFWLRQ�PDWUL[��,� WKH�LGHQWLW\�PDWUL[��DQG� ��D�GLDJRQDO�PDWUL[�RIP

LQGXVWU\�PDUNXSV�
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$IWHU�XVLQJ�WKLV�V\VWHP�WR�FULWLFLVH�.DOHFNLDQ�FODLPV�DERXW�WKH�LPSDFW�RI�D

FKDQJH� LQ�PDUNXSV� RQ� SULFHV�� WKH� FRQFHSW� RI� DQ� DYHUDJH�PDUNXS�� WKH�ZDJHV

VKDUH�DQG�PDUNXSV��DQG�WKH�QRWLRQ�RI�YHUWLFDO�LQWHJUDWLRQ��6WHHGPDQ�DQWLFLSDWHV

SRWHQWLDO�GLVPLVVDOV�RI�KLV�FULWLTXH��VD\LQJ�WKDW�KH�ZRXOG�QRW�EH�VXUSULVHG�³WR

ILQG�WKH�IRUHJRLQJ�DQDO\VLV�JLYLQJ�ULVH�WR�VXFK�UHVSRQVHV�UHMHFWLRQV�DV��.DOHFNL

ZDV� QHYHU� LQWHUHVWHG� LQ� ORQJ�SHULRG� HTXLOLEULXP� WKHRU\����´� ������� ������ +H

WKHQ� WXUQV� WR� G\QDPLFV�� E\� FRQVLGHULQJ� ILUVW� RI� DOO� DQ� HFRQRP\� ZKHUH

³SURGXFWLRQ� PHWKRGV�� SULFHV� DQG� PDUNXSV� KDYH� EHHQ� XQFKDQJHG� IRU� PDQ\

SHULRGV´� ����������� VR� WKDW� WKH� DERYH� HTXDWLRQ�� ZKLFK� LV� DQ� HTXLOLEULXP

FRQGLWLRQ��LV�WKH�LQLWLDO�FRQGLWLRQ�IRU�KLV�G\QDPLF�PRGHO��1H[W�KH�FRQVLGHUV�D

RQFH�RQO\�FKDQJH�LQ�H[RJHQRXV�LQSXWV�IURP�X�WR�X���GX��VR�WKDW�WKH�V\VWHP�LV

GLVWXUEHG�IURP�LWV�HTXLOLEULXP��+H�WKHQ�DUJXHV�WKDW�DIWHU�WKLV�GLVWXUEDQFH��

7KH� FRPPRGLW\� SULFH� YHFWRU� DW� WKH� HQG� RI� SHULRG� �� ZLOO� EH

JLYHQ� E\� ���� $W� WKH� HQG� RIS� = (X + GX + S$)(, +P)
SHULRG����LW�ZLOO�EH� ´�������S� = (X + GX + S�$)(, +P)
�������

6WHHGPDQ�VKRZV�WKDW�WKLV�SURFHVV�OHDGV�LQ�WKH�OLPLW�WR�WKH�VDPH�VLWXDWLRQ�DV

VKRZQ�LQ�KLV�SUHFHGLQJ�VWDWLF�DQDO\VLV��DQG�DVVHUWV�������������WKDW

7KH�JHQHUDO� SRLQW�ZKLFK� LV� LOOXVWUDWHG�E\� WKH� DERYH� H[DPSOHV

LV�� RI�FRXUVH�� WKDW� RXU�SUHYLRXV� µVWDWLF¶�DQDO\VLV�GRHV�QRW� µLJQRUH¶

WLPH��7R�WKH�FRQWUDU\��WKDW�DQDO\VLV�DOORZV�HQRXJK�WLPH�IRU�FKDQJHV

LQ�SULPH�FRVWV��PDUNXSV��HWF���WR�KDYH�WKHLU�IXOO�HIIHFWV�

,W�LV�WKLV�DVVHUWLRQ�ZLWK�ZKLFK�,�WDNH�LVVXH��IRU�WKUHH�UHDVRQV�

3DJH����
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�D� 7KH� VWDWLF� HTXLOLEULXP� SRVLWLRQ� LV� WKH� HQGSRLQW� RI� D� G\QDPLF� SURFHVV

RQO\� LI� WKDW� SURFHVV� LV� VWDEOH�� ,W� LV� HDVLO\� VKRZQ� WKDW� WKH� VWDELOLW\� RI

6WHHGPDQ¶V�HTXDWLRQ�LV�FRQGLWLRQDO��QRW�DEVROXWH�

�E� 6WHHGPDQ¶V�HTXDWLRQ�DVVXPHV�WKDW�PDUNXSV�ZRXOG�QRW�DOWHU�LQ�UHVSRQVH

WR� D� FKDQJH� LQ� UHODWLYH� SURILW� UDWHV�� 7KLV� FDQ� EH� VKRZQ� WR� EH� DQ

LQDFFXUDWH� UHDGLQJ� RI�.DOHFNL¶V�ZULWLQJV��:KHQ� YDULDEOH�PDUNXSV� DUH

LQWURGXFHG��WKH�UHVXOWLQJ�V\VWHP�LV�QHFHVVDULO\�QRQOLQHDU��DQG�JHQHUDOO\

PDUJLQDOO\�XQVWDEOH����:KHQ�D�QRQOLQHDU�PDUNXS�DGMXVWPHQW�SURFHVV�LV

XVHG��WKH�HTXLOLEULXP�FHDVHV�WR�EH�D�IL[HG�SRLQW�RI�WKH�V\VWHP�

�F� 6WHHGPDQ¶V�HTXDWLRQ�FRQVLGHUV�RQO\�SULFH�G\QDPLFV��ZKHQ�LQ�D�JHQHUDO

G\QDPLF� PRGHO� RI� D� FDSLWDOLVW� HFRQRP\�� VHYHUDO� RWKHU� G\QDPLFV²LQ

SDUWLFXODU��WKRVH�RI�TXDQWLW\�DQG�ILQDQFH²ZRXOG�DOVR�EH�SUHVHQW��7KHVH

DGGLWLRQDO�G\QDPLFV�DOO�EXW�JXDUDQWHH�WKDW� WKH�IL[HG�SRLQW�V��RI�VXFK�D

V\VWHP�ZLOO� EH� XQVWDEOH�� ZLWK� WKH� FRQVHTXHQFH� WKDW� FRQGLWLRQV� ZKLFK

DSSO\�DW�WKRVH�SRLQWV�DUH�LUUHOHYDQW�WR�WKH�VKRUW�DQG�ORQJ�WHUP�EHKDYLRXU

RI�WKH�PRGHO�

��� 7KH�FRQGLWLRQV�IRU�SULFH�LQVWDELOLW\

7KH�JHQHUDO�IRUP�RI�6WHHGPDQ¶V�G\QDPLFDO�V\VWHP�LV

�����SW+� = (X + SW$)(, +P)

5HFDVWLQJ�WKLV�LQ�WKH�IRUP�RI�DQ�DXWRQRPRXV�G\QDPLFDO�V\VWHP��ZH�KDYH�

�����SW+� = (X)(, +P) + SW$(, +P)

7KH�JHQHUDO�VROXWLRQ�LV

�����SW = F($(, +P)) W + X(, +P)(, − $ − $P)−�

3DJH����
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ZKHUH� F� LV� D� FRQVWDQW� YHFWRU� �ZKRVH� HOHPHQWV� DUH� GHWHUPLQHG� E\� LQLWLDO

FRQGLWLRQV���7KH�HTXLOLEULXP�YDOXH�IRU�S�RI� �LVX(, +P)(, − $ − $P)−�

FOHDUO\� VWDEOH� RQO\� LI� WKH� PRGXOXV� RI� WKH� GRPLQDQW� HLJHQYDOXH� RI

� LV� OHVV� WKDQ� RQH�� 7KLV� LV� WUXH� IRU� WKH� H[DPSOH� LQSXW�RXWSXW($(, +P)) W

PDWUL[�DQG�PDUNXSV�6WHHGPDQ�XVHV�WR�LOOXVWUDWH�KLV�DUJXPHQW��EXW�LW�LV�QRW�WUXH

LQ�JHQHUDO�IRU�DQ\�YDOLG�LQSXW�RXWSXW�PDWUL[�$�DQG�DUELWUDU\�YHFWRU�RI�PDUNXSV

P�

7KLV�SRLQW�FDQ�EH�LOOXVWUDWHG�E\�WZR�QXPHULFDO�H[DPSOHV��RQH�LGHQWLFDO� WR

6WHHGPDQ¶V��WKH�RWKHU�GLIIHULQJ�RQO\�LQ�KDYLQJ�D�GLIIHUHQW�LQSXW�RXWSXW�PDWUL[�

7KH�ILUVW�PRGHO�KDV�WKH�IROORZLQJ�FKDUDFWHULVWLFV�

�����$ =







� �
� �

� � �
�

�
� � �







�P = 


�
�

�
�

�
�


 �X = 


�
�

�
�

�
�




$V�)LJXUH� ��� LQGLFDWHV�� LI� WKLV� V\VWHP� VWDUWV�ZLWK� D� QRQHTXLOLEULXP� SULFH

YHFWRU²VD\����������²�WKHQ�LW�UDSLGO\�FRQYHUJHV�WR�HTXLOLEULXP��7R�DOO�LQWHQWV

DQG�SXUSRVHV��HTXLOLEULXP�LV�UHVWRUHG�DIWHU�MXVW�QLQH�LWHUDWLRQV�
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)LJXUH��� &RQYHUJHQFH�WR�(TXLOLEULXP�LQ�6WHHGPDQ¶V�0RGHO�ZLWK�KLV
6DPSOH�,QSXW�2XWSXW�0DWUL[

� � �� �� �� ��
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3ULFH�RI�*RRG��

3ULFH�RI�*RRG��

3ULFH�RI�*RRG��

+RZHYHU� LI� ZH� FRQVLGHU� D� VHFRQG� PRGHO� HFRQRP\� ZLWK� D� GLIIHUHQW� D

GLIIHUHQW�LQSXW�RXWSXW�PDWUL[�

�����$ =







� �
� �

� � �
�

�
�� � �








EXW� H[DFWO\� WKH� VDPH� H[RJHQRXV� LQSXWV� DQG� PDUNXSV� YHFWRUV�� )LJXUH� ��

LQGLFDWHV�WKDW�WKLV�HFRQRP\�LV�TXLWH�FOHDUO\�XQVWDEOH��7KH�SULFH�LQ�HDFK�VHFWRU

IOXFWXDWHV�DERXW�DQ�H[SRQHQWLDO�WUHQG�DV�LW�GLYHUJHV�IURP�WKH�HTXLOLEULXP�YHFWRU

JLYHQ�E\�HTXDWLRQ�����
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)LJXUH��� 'LYHUJHQFH�IURP�(TXLOLEULXP�,Q�6WHHGPDQ¶V�0RGHO�ZLWK�D
'LIIHUHQW�,QSXW�2XWSXW�0DWUL[

� � �� �� �� ��

3HULRGV
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3ULFH�RI�*RRG��

3ULFH�RI�*RRG��

3ULFH�RI�*RRG��

7KHUH� LV�DQ�XQUHPDUNDEOH�H[SODQDWLRQ�IRU� WKLV�SKHQRPHQRQ�� IURP�D�VWDWLF

HTXLOLEULXP�SRLQW�RI�YLHZ��WKH�DUELWUDU\�PDUNXSV�FKRVHQ�DUH�LQFRPSDWLEOH�ZLWK

SRVLWLYH�HTXLOLEULXP�SULFHV�IRU�WKLV�LQSXW�RXWSXW�PDWUL[��)URP�D�VWDWLF�SRLQW�RI

YLHZ�� WKLV� ZRXOG� DXWRPDWLFDOO\� UXOH� RXW� VXFK� DQ� LQSXW�RXWSXW�PDUNXS

FRPELQDWLRQ� LQ� WKH� ORQJ� UXQ�� +RZHYHU�� WKH� FRPELQDWLRQ� RI� D� QHJDWLYH

HTXLOLEULXP�SULFH�YHFWRU�DQG�D�OLQHDUO\�XQVWDEOH�SULFH�V\VWHP�LV�TXLWH�YLDEOH�LQ

D�G\QDPLF��QRQHTXLOLEULXP�FRQWH[W��VLQFH� LW�HQVXUHV� WKDW�SULFHV�ZLOO�QHYHU�� LQ

IDFW��EHFRPH�QHJDWLYH�LQ�WKH�ORQJ�UXQ²EHFDXVH�WKH\�ZLOO�IRUHYHU�GLYHUJH�IURP

WKH�HTXLOLEULXP�SRLQW�

7KLV�VKRZV�WKDW�LQ�D�G\QDPLF�VHWWLQJ��FRQWUDU\�WR�6WHHGPDQ¶V�DUJXPHQW��WKH

PDUNXSV�RI�SULFH�RYHU�GLUHFW�XQLW�FRVW�FDQ�EH�VHW�RQ�WKH�EDVLV�RI�LQWUD�VHFWRUDO

FRPSHWLWLYH�SUHVVXUHV�DORQH�DQG�ZLWKRXW� UHJDUG� WR� �EXW�QRW� LQGHSHQGHQWO\�RI�

LQSXW�SULFHV²WKRXJK�WKLV�ZLOO�UHVXOW�LQ�VXVWDLQHG�SULFH�LQIODWLRQ��+RZHYHU��WKLV
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LQWHUSUHWDWLRQ� ZLOO� QRW� EH� FRQWLQXHG� ZLWK�� VLQFH� LW� LV� HDVLO\� VKRZQ� WKDW� WKH

DVVXPSWLRQ� RI� FRQVWDQW� PDUNXSV� RYHU� WLPH� LV� QRW� DQ� DFFXUDWH� UHQGLWLRQ� RI

.DOHFNL�

��� 0DUNXS�G\QDPLFV

7KHUH� LV� DPSOH� HYLGHQFH� LQ� .DOHFNL¶V� ZULWLQJV� WKDW� KH� ZRXOG� H[SHFW

LQGXVWU\�PDUNXSV�WR�DOWHU�LQ�UHVSRQVH�WR�FKDQJHV�LQ�UHODWLYH�UDWHV�RI�SURILW��DV�D

FRQVHTXHQFH�RI�FRPSHWLWLYH�SUHVVXUHV� LQ�D�JHQHUDO�VHWWLQJ�RI�PRQRSROLVWLF�RU

ROLJRSROLVWLF� FRPSHWLWLRQ�� 7KHVH� FRPSHWLWLYH� SUHVVXUHV� ZRXOG� OHDG� WR� ORZHU

PDUNXSV� LQ� LQGXVWULHV� H[SHULHQFLQJ� KLJKHU� UDWHV� RI� SURILW�� DQG� YLFH�YHUVD�� ,Q

.DOHFNL�������KH�FRQVLGHUV�D�VXSSRVHG�FRXQWHU�H[DPSOH�WR�KLV�PDUNXS�SULFLQJ

PRGHO��ZLWK�WZR�LQGXVWULHV��LQ�RQH�RI�ZKLFK�WKH�FDSLWDO�LV�WZLFH��DQG�WKH�RWKHU

KDOI��DQQXDO�VDOHV��.DOHFNL�DUJXHV�WKDW�³,I�WKH�GHJUHH�RI�PRQRSRO\�LV�WKH�VDPH

LQ� ERWK� LQGXVWULHV�� WKH� LQGXVWU\� %� ZLOO� FHUWDLQO\� HDUQ� D� PXFK� KLJKHU� UDWH� RI

SURILW��7KLV�ZLOO�DWWUDFW�QHZ�HQWULHV�LQWR�LQGXVWU\�%��DQG�LWV�FDSLWDO�ZLOO�ULVH�LQ

UHODWLRQ�WR�VDOHV���´��.DOHFNL�����������

/DWHU�LQ�WKH�VDPH�SDSHU��.DOHFNL�DUJXHV�WKDW�JURVV�SURILW�PDUJLQV�DQG�SULPH

FRVWV�³QHHG�QRW�FKDQJH�LQ�H[DFWO\�WKH�VDPH�SURSRUWLRQ��EHFDXVH�µP\¶�GHJUHH�RI

PRQRSRO\�FDQQRW�EH�DVVXPHG�WR�UHPDLQ�FRQVWDQW�´��������

.DOHFNL¶V� DQDO\VLV� LV� LQ� JHQHUDO� FDVW� LQ� WHUPV� RI� PRQRSROLVWLF� RU

GLIIHUHQWLDWHG�ROLJRSROLVWLF�FRPSHWLWLRQ��.DOHFNL�������������ZKHUH�WKH�GHJUHH

RI�FRPSHWLWLYHQHVV�LQ�HDFK� LQGXVWU\�UHIOHFWV�SDUWO\� LWV�RZQ�FKDUDFWHULVWLFV�DQG

SDUWO\� LWV�UHODWLYH�SURILWDELOLW\��.DOHFNL���������������DQG�.ULHVOHU�����������

OLVW�WKH�IDFWRUV�ZKLFK�PLJKW�FKDQJH�WKH�GHJUHH�RI�PRQRSRO\��DQG�WKHVH�LQFOXGH

³LQFUHDVH�RI�FRQFHQWUDWLRQ´�ZKLFK�ZRXOG� LQFUHDVH� WKH�³GHJUHH�RI�PRQRSRO\´�
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OHDGLQJ� WR� KLJKHU� PDUNXSV�� &RQYHUVHO\�� D� GHFUHDVH� LQ� FRQFHQWUDWLRQ� VKRXOG

GHFUHDVH�WKH�GHJUHH�RI�PRQRSRO\�DQG�OHDG�WR�D�IDOO�LQ�PDUJLQV�

7KLV� LQGLFDWHV� WKDW� WR� SURSHUO\� FRQVLGHU� WKH� SDUWLDO� G\QDPLFV� RI� SULFH

IRUPDWLRQ�� WKH� PDUNXS� PXVW� EH� UHJDUGHG� DV� D� YDULDEOH� GHWHUPLQHG� E\� WKH

GHJUHH�RI�FRPSHWLWLYHQHVV�LQ�HDFK�VHFWRU��ZKHUH�WKH�GHJUHH�RI�FRPSHWLWLYHQHVV

LV�GLUHFWO\� UHODWHG� WR� WKH� UHODWLYH�SURILWDELOLW\�RI�HDFK�VHFWRU��7KXV�� LQ�JHQHUDO

WHUPV��6WHHGPDQ¶V�SDUWLDO�G\QDPLF�V\VWHP�PXVW�EH�PRGLILHG� WR�VRPHWKLQJ�RI

WKH� IROORZLQJ� IRUP� LQ� RUGHU� WR� SURSHUO\� FDSWXUH� WKH� LPSDFW� RI� LQSXW�RXWSXW

UHODWLRQV�RQ�.DOHFNLDQ�PDUNXS�DQG�SULFH�G\QDPLFV��(TXDWLRQ�EORFN�����VKRZV

VXFK�D�V\VWHP��:KDWHYHU�IRUP�LV�FKRVHQ�IRU�µ��WKLV�ZLOO�EH�D�QRQOLQHDU�V\VWHP�

EHFDXVH�RI�WKH�H[LVWHQFH�RI�SURGXFW�WHUPV�RI�WKH�JHQHUDO�IRUP� �SW−� ⋅ $ ⋅PW

�����
SW = (X + SW−�$)(, +PW)
PW = µ((X + SW−�$)PW−�)

8QOLNH�OLQHDU�V\VWHPV²VXFK�DV�WKDW�H[SORUHG�LQ�WKH�SUHYLRXV�VHFWLRQ²WKH

HTXLOLEULD� RI� D� QRQOLQHDU� V\VWHP� FDQ� EH� ORFDOO\� XQVWDEOH� EXW� JOREDOO\� VWDEOH�

&RQVHTXHQWO\�� WKH�FRQGLWLRQV�ZKLFK�DSSO\�DW�HTXLOLEULXP�FDQ�EH� LUUHOHYDQW� WR

ERWK�WKH�VKRUW�DQG�ORQJ�WHUP�VWDWH�RI�WKH�V\VWHP��ZLWKRXW�QHFHVVDULO\�OHDGLQJ�WR

UXQDZD\�SULFH�LQIODWLRQ�

7R�LOOXVWUDWH�WKLV��,�ZLOO�GHYHORS�WKUHH�³.DOHFNLDQ´�PRGHOV�RI�SULFH�VHWWLQJ

LQ� ZKLFK� WKH� DGMXVWPHQW� SURFHVV� �D�� LV� SDUWLDO� G\QDPLF�� LJQRULQJ� TXDQWLW\�

WHFKQRORJ\� DQG� ILQDQFH� G\QDPLFV�� DQG� �E�� SUHVXPHV� PDUNXSV� DUH� LQYHUVHO\

GHSHQGHQW� XSRQ� VHFWRUDO� SURILWV�� GXH� WR� FRPSHWLWLYH� IRUFHV�� 7KH� ILUVW� WZR

PRGHOV� XVH� D� OLQHDU� IRUP� IRU� P�� DQG� GHPRQVWUDWH� HTXLOLEULD� ZKLFK� DUH

3DJH����

(FRQRPLF�*URZWK�DQG�)LQDQFLDO�,QVWDELOLW\



PDUJLQDOO\� XQVWDEOH�� 7KH� WKLUG� XVHV� D� PRUH� UHDOLVWLF� QRQOLQHDU� IRUP� IRU� WKH

PDUNXS�DGMXVWPHQW�SURFHVV��DQG�LOOXVWUDWHV�D�QRYHO�IRUP�RI�LQVWDELOLW\�

7KH�PDUNXS�DGMXVWPHQW�SURFHVV�LQ�ILUVW�PRGHO�LV�EDVHG�VLPSO\�RQ�FKDQJHV

LQ� JURVV� SURILWV�� 7KLV� DSSDUHQWO\� FRQWUDGLFWV� .DOHFNL¶V� YLHZ� �.DOHFNL� �����

�������� WKDW� LW� LV� QRW� WKH� DEVROXWH�SURILW�PDUJLQ�ZKLFK� UHIOHFWV� WKH�GHJUHH�RI

PRQRSRO\��EXW�WKH�UDWH�RI�SURILW��+RZHYHU�DV�HTXDWLRQ�EORFN�����LQGLFDWHV��WKH

JURVV�SURILW�LV�XVHG�KHUH�EHFDXVH�WKH�SDUWLDO�QDWXUH�RI�WKLV�PRGHO�PHDQV�WKDW�WKH

UDWH�RI�SURILW�FROODSVHV�VLPSO\�WR�WKH�PDUNXS�

�����

π W = 
ΠW

7 ⋅ 
&W−�




−� 


7

= 
X

7 + SW−�
7 ⋅ $

 ⋅PW ⋅












X

7 + SW−�
7 ⋅ $


7


−�


7 




= PW

:KLOH� LQ�D�JHQHUDO�PRGHO�� WKH� UDWH�RI�SURILW�ZRXOG�GHSHQG�XSRQ�TXDQWLW\

DQG�RWKHU�G\QDPLFV��LQ�WKLV�SDUWLDO�PRGHO�WKH�UDWH�RI�SURILW�GHSHQGV�RQO\�XSRQ

WKH�PDUNXS��ZKLFK�LPSOLHV�D�PDUNXS�DGMXVWPHQW�PHFKDQLVP�ZKRVH�G\QDPLFV

DUH�FRPSOHWHO\�LQGHSHQGHQW�RI�SULFHV�

�����PW = PW−� − D ⋅ (π W−� − π W−�) = PW−�−
D ⋅ (PW−� −PW−�)

$� JURVV� SURILW� DGMXVWPHQW�PHFKDQLVP�� RQ� WKH� RWKHU� KDQG�� LQFRUSRUDWHV� D

IHHGEDFN�IURP�SULFHV�WR�PDUNXSV��ZKLOH�SURYLGLQJ�D�VLPSOH�LOOXVWUDWLRQ�RI�WKH

LQVWDELOLW\� DQG� VXVWDLQHG� F\FOLFDO� EHKDYLRXU� WKDW� FDQ� HPDQDWH� IURP� VXFK� D

G\QDPLF�PRGHO�
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7KH�VHFRQG�PRGHO�LV�GULYHQ�E\�WKH�FRPSDULVRQ�RI�VHFWRUDO�UDWHV�RI�SURILW�WR

WKH� HFRQRP\�ZLGH� DYHUDJH�� 7KLV� PRUH� FORVHO\� DSSUR[LPDWHV� .DOHFNL¶V

VWDWHPHQWV�LQ�.DOHFNL������

7KH� WKLUG� PRGHO� PDNHV� WKH� PRUH� UHDOLVWLF� DVVXPSWLRQ� WKDW� WKH� PDUNXS

DGMXVWPHQW�SURFHVV�ZLOO�EH�QRQOLQHDU��DQG�LWV�EHKDYLRXU�KDV�VRPH�UHOHYDQFH�WR

WKH�GHEDWH�DERXW�WKH�VWDELOLW\�RI�WKH�FODVVLFDO�PRGHO��6WHHGPDQ�������)ODVFKHO

	�6HPPOHU�������'XPHQLO�	�/HY\��������������7KH�FHQWUH�RI�DWWUDFWLRQ�LQ�WKH

FODVVLFDO�PRGHO�LV�WKH�DYHUDJH�UDWH�RI�SURILW��QRW�WKH�HTXLOLEULXP�UDWH��,Q�D�OLQHDU

V\VWHP��WKHVH�WZR�QHFHVVDULO\�FRLQFLGH��EXW�LQ�D�QRQOLQHDU�V\VWHP��WKLV�LV�E\�QR

PHDQV�JXDUDQWHHG��VHH�%ODWW���������������IRU�DQ�H[SRVLWLRQ�RI�WKLV�DV�UHJDUGV

*RRGZLQ¶V������PRGHO���,I�WKH�DYHUDJH�DQG�WKH�HTXLOLEULXP�UDWHV�RI�SURILW�GR

QRW� FRLQFLGH²DV� LQ� WKH� WKLUG� PRGHO²WKHQ� WKH� FRQGLWLRQV� ZKLFK� SHUWDLQ� DW

HTXLOLEULXP�DUH�GRXEO\�LUUHOHYDQW�WR�WKH�V\VWHP��VLQFH�LQ�WKLV�FLUFXPVWDQFH��WKH

HTXLOLEULXP�LV�QRW�HYHQ�D�FHQWUH�RI�DWWUDFWLRQ�RI�WKH�PRGHO�

��� $�JURVV�SURILW�DGMXVWPHQW�PHFKDQLVP

7KH�PDUNXS� LV�PRGHOOHG�DV�D� ODJJHG� OLQHDU� IXQFWLRQ�RI�SUHYLRXV�PDUNXSV

DQG�WKH�GLUHFWLRQ�RI�FKDQJH�RI�SURILWV��LQ�ZKDW�IROORZV��DOO�YHFWRUV�DUH�FROXPQ

YHFWRUV��

�����PW+� = PW+� − D(ΠW+� − Π W)

ZKHUH�D�LV�D�FRQVWDQW�LQGLFDWLQJ�WKH�GHJUHH�RI�UHVSRQVLYHQHVV�RI�PDUNXSV�WR

FKDQJHV�LQ�SURILWDELOLW\������D����DQG�SURILW�Π �LV�FRVWV�WLPHV�WKH�PDUNXS�

�����Π W = 


X

7 + SW−�
7 $


7

PW



7
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7KLV�\LHOGV�D�WKLUG�RUGHU�UHODWLRQ�IRU�PDUNXSV�LQ�WHUPV�RI�SULFHV��DQG�KHQFH

D�G\QDPLF�V\VWHP�RI�WZR�WKLUG�RUGHU�YHFWRU�GLIIHUHQFH�HTXDWLRQV�

�����
SW+� = 

(X7 + SW+�
7 $)(, +PW+�)


7

PW+� = PW+� − D



X

7 + SW+�
7 $

PW+� − (X7 + X7+)PW+�



7KH� G\QDPLF� SURSHUWLHV� RI� WKLV� V\VWHP� FDQ� EH� TXLFNO\� LQGLFDWHG� ZLWK� D

QXPHULFDO� VLPXODWLRQ�� ,I� WKH� LQLWLDO� SRVLWLRQ� FRUUHVSRQGV� WR� WKH� HTXLOLEULXP

SULFH�DQG�PDUNXS�YHFWRUV��WKHQ�WKHVH�DUH�PDLQWDLQHG�LQGHILQLWHO\��+RZHYHU��LI

WKH� LQLWLDO�SRVLWLRQ�GLIIHUV� IURP�HTXLOLEULXP�� WKH� V\VWHP�GRHV�QRW� UHWXUQ� WR� LW�

)LJXUH� ��� VKRZV� WKH� WLPH� SDWK� RI� SULFHV� LQ� D� VLPXODWLRQ� LQ�ZKLFK�D� KDV� WKH

YDOXH� RI� ��� DQG� WKH� LQLWLDO� YDOXH� RI� S
�

� LV� ����²D� ��� GLYHUJHQFH� IURP� WKH

HTXLOLEULXP�YDOXH�IRU�RQH�SHULRG�RQO\��5DWKHU�WKDQ�UHWXUQLQJ�WR�WKH�HTXLOLEULXP

YHFWRU� RI� ��������� SULFHV�PRYH� WR� WKH� QHZ� YHFWRU� RI� � ��������������������

�������������������� �������������������� DIWHU� ��� SHULRGV�� HYHQ� WKRXJK

WKH�H[RJHQRXV�LQSXWV�DUH�WKH�VDPH�DV�IRU�WKH�SUHYLRXV�SULFH�YHFWRU�

3DJH����

(FRQRPLF�*URZWK�DQG�)LQDQFLDO�,QVWDELOLW\



)LJXUH��� 0DUJLQDO�,QVWDELOLW\�LQ�.DOHFNLDQ�6\VWHP�ZLWK�*URVV�3URILW
0DUNXS�$GMXVWPHQW�0HFKDQLVP

� � � � � �� �� �� �� �� ��

'HEW�WR�2XWSXW�5DWLR

�������
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3ULFH�RI�*RRG��

3ULFH�RI�*RRG��

3ULFH�RI�*RRG��

7KLV� W\SH� RI�EHKDYLRXU� LV� HYLGHQFH�RI�PDUJLQDO� LQVWDELOLW\��ZKLFK� DSSOLHV

ZKHQHYHU�D�GLIIHUHQFH�HTXDWLRQ�KDV�RQH�RU�PRUH�HLJHQYDOXHV�RI���

6LPLODUO\�� D� FKDQJH� LQ� WKH� X� YHFWRU�� UDWKHU� WKDQ� OHDGLQJ� WR� D� QHZ

HTXLOLEULXP�� FDQ� UHVXOW� LQ� VXVWDLQHG� LQVWDELOLW\�� )LJXUH� ��� SORWV� D� V\VWHP� LQ

ZKLFK�D�HTXDOV�������SULFHV�DQG�PDUNXSV�DUH�DV�IRU�6WHHGPDQ¶V�LQLWLDO�X�YHFWRU�

EXW�WKH�ILUVW�HOHPHQW�RI�X�LV�FKDQJHG�IURP�ò�WR�������5DWKHU�WKDQ�VHWWOLQJ�GRZQ

WR�QHZ�DQG�GLIIHUHQW�HTXLOLEULXP�SULFH�DQG�PDUNXS�YHFWRUV��WKLV�PRGHO�GLVSOD\V

VXVWDLQHG�RVFLOODWLRQV�LQ�SULFHV�DQG�PDUNXSV�
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)LJXUH��� 0DUJLQDO�,QVWDELOLW\�DQG�6XVWDLQHG�&\FOHV�LQ�.DOHFNLDQ�6\VWHP
ZLWK�*URVV�3URILW�0DUNXS�$GMXVWPHQW�0HFKDQLVP

��� ��� ��� ��� ���

3HULRGV
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3ULFH�RI�*RRG��

3ULFH�RI�*RRG��

��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
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7KHVH�QRQHTXLOLEULXP�EHKDYLRXUV�RFFXU�EHFDXVH� WKH� V\VWHP� LV�PDUJLQDOO\

XQVWDEOH�� LWV� -DFRELDQ� KDV� RQH� RU�PRUH� HLJHQYDOXHV� RI� RQH�� UHJDUGOHVV� RI� WKH

YDOXH� FKRVHQ� IRU� D� �D� VDPSOH� YHFWRU� RI� HLJHQYDOXHV� IRU� D ���� LV� >��� ��� ��

�����������L�������������L����������������������������L��������������L���������

���������������H��L������H��L�������H����������H��������@���,I�WKH�V\VWHP�LV�GLVWXUEHG

IURP�DQ�HTXLOLEULXP��WKHQ�LW�ZLOO�DOPRVW�FHUWDLQO\�QRW�UHWXUQ�WR�LW��DQG�IRU�VRPH

SDUDPHWHU�YDOXHV��WKH�QRQ�FKDRWLF�F\FOLFDO�EHKDYLRXU�VKRZQ�DERYH�PD\�UHVXOW�

7KH�JHQHUDO�FRQFOXVLRQV�ZKLFK�FDQ�EH�GHULYHG�IURP�WKLV�PRGHO�DUH�WKDW��D�

D�WUXO\�G\QDPLF�LQSXW�RXWSXW�DQDO\VLV�QHFHVVDULO\�UHVXOWV� LQ�QRQOLQHDU�PRGHOV�

�E�� WKHVH� PRGHOV� PD\� KDYH� XQVWDEOH� HTXLOLEULD�� �F�� WKLV� LQVWDELOLW\� LV� QRW

GHSHQGHQW� XSRQ� WKH� HTXLOLEULXP� YHFWRU� EHLQJ� QRQ�IHDVLEOH�� DQG� �G�� WKH

FRQGLWLRQV�ZKLFK�DSSO\� LQ�HTXLOLEULXP�FDQ� WKHUHIRUH�EH� LUUHOHYDQW� WR�ERWK� WKH
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VKRUW� DQG� ORQJ� WHUP� EHKDYLRXU� RI� WKH�PRGHO��:H�ZLOO� QRZ� FRQVLGHU� D�PRUH

FRQYHQWLRQDO�PDUNXS�DGMXVWPHQW�PHFKDQLVP�

��� $�PRUH�FRQYHQWLRQDO�PHFKDQLVP

7UDGLWLRQDOO\�� HFRQRPLVWV� RI� DOO� SHUVXDVLRQV� KDYH� SUHVXPHG� WKDW

FRPSHWLWLRQ�DQG� LQYHVWPHQW�DUH�GULYHQ�E\� WKH� VHDUFK� IRU� WKH�KLJKHVW�SRVVLEOH

UDWH�RI�SURILW��&DSLWDOLVWV�DUH�SUHVXPHG�WR�PRYH�FDSLWDO�LQWR�LQGXVWULHV�HDUQLQJ

D�KLJKHU�WKDQ�DYHUDJH�UDWH�RI�SURILW��DQG�RXW�RI�LQGXVWULHV�HDUQLQJ�D�ORZHU�WKDQ

DYHUDJH�UDWH��,Q�WKLV�SDUWLDO��FLUFXODWLQJ�FDSLWDO�PRGHO��WKH�UDWH�RI�SURILW�IRU�HDFK

VHFWRU� UHGXFHV� WR� WKH� PDUNXS� IRU� HDFK� VHFWRU�� 7KH� DYHUDJH� UDWH� RI� SURILW�

KRZHYHU�� LV� D�ZHLJKWHG� VXP�RI� VHFWRUDO�PDUNXSV��/DEHOOLQJ� VHFWRUDO� FRVWV� LQ

SHULRG�W�DV�F
W

��DQG�WKH�DYHUDJH�UDWH�RI�SURILW�DV� ��ZH�KDYHπ W

�����π W = FW⋅PW
Σ FW

= FW⋅PW
FW⋅[�] =


X
7+SW−�

7 ⋅$
PW


X
7+SW−�

7 ⋅$
 ⋅PW

−�⋅PW

�ZKHUH�>�@�UHSUHVHQWV�D�Q�YHFWRU�RI��V��

,Q�WKLV�PRGHO�LW� LV�SUHVXPHG�WKDW�DQ�LQGLYLGXDO�VHFWRU�ZLOO�IDFH�LQFUHDVLQJ

FRPSHWLWLRQ��DQG�KHQFH�GRZQZDUG�SUHVVXUH�RQ�LWV�PDUNXSV��LI�LWV�UDWH�RI�UHWXUQ

H[FHHGV� WKLV� DYHUDJH�� )URP� WKH� SHUVSHFWLYH� RI� D� VLQJOH� VHFWRU� M�� WKH�PDUNXS

DGMXVWPHQW�SURFHVV�ZLOO�EH�RI�WKH�JHQHUDO�IRUP

�����
PMW−PMW−�
PMW−�

= µ


πMW−Q
πW−Q




ZKHUH� Q� UHSUHVHQWV� D� WLPH� ODJ�� VLQFH� WKLV� LV� D� FRPSHWLWLYH� SURFHVV�� DQG

ZKHUHDV�ZH�FDQ�SUHVXPH�PDUNXSV�DUH�NQRZQ�WR�HDFK�LQGXVWU\�DV�VRRQ�DV�WKH\

DUH� VHW�� SURILWV� RI� RWKHU� VHFWRUV� DUH� NQRZQ� RQO\� ZLWK� D� GHOD\�� 3UHVXPLQJ� D

VLQJOH�VHFWRU�ODJ�DQG�D�OLQHDU�IRUP�IRU�µ ��ZH�JHW
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�����
PMW−PMW−�
PMW−�

= D ⋅ 
� −

πMW−�
πW−�


 = D ⋅ 

� −
PMW−�
πW−�




7KH�PDWUL[�IRUP�RI�WKLV�HTXDWLRQ�LV

�����

PW = PW−� + D ⋅ 
, − �

πW−�
⋅PW−�


 ⋅PW−�

= PW−� + D ⋅



, −


X

7+S
W−�
7 ⋅$

 ⋅(PW−�)−�⋅PW−�

(X7+SW−�⋅$)PW−�
⋅PW−�




PW−�

7KLV� LV�D� WKLUG�RUGHU�HTXDWLRQ��VR� WKDW� WKH�UHVXOWLQJ�.DOHFNLDQ�V\VWHP�LV�D

SDLU�RI�FRXSOHG�WKLUG�RUGHU�GLIIHUHQFH�HTXDWLRQV�

�����SW+� = 
X

7 + SW+�
7 ⋅ $

 ⋅ (, +PW+�)

�����PW+� =
PW+�+

D ⋅



, −


X
7+SW

7⋅$
 ⋅(PW+�)−�⋅PW+�


X
7+SW

7⋅$
 ⋅PW+�

⋅PW+�



 ⋅PW+�

$V�ZRXOG�EH�H[SHFWHG�� WKLV�PRGHO� LV� QRW�DV�XQVWDEOH� DV� WKH�PRGHO�RI� WKH

SUHYLRXV�VHFWLRQ��PDUNXSV�LQ�SDUWLFXODU�WHQG�WR�FRQYHUJH�WR�WKH�DYHUDJH�YDOXH��

+RZHYHU�� DV�ZLWK� WKH�SUHFHGLQJ�PRGHO�� WKLV� V\VWHP� LV� UHSOHWH�ZLWK�QRQOLQHDU

WHUPV� RI� WKH� IRUP� �� DQG� D� QXPHULFDO
SW
7⋅$⋅(PW+�)−�⋅PW+�

X
7+SW7⋅$

 ⋅PW+�
⋅PW+� ⋅PW+�

VLPXODWLRQ� VKRZV� WKDW� LW� LV� DOVR� PDUJLQDOO\� XQVWDEOH�� 6\PEROLF� DQDO\VLV

FRQILUPV�WKDW�VHYHUDO�RI�WKH�HLJHQYDOXHV�RI�LWV�-DFRELDQ�KDYH�D�PDJQLWXGH�RI��

IRU�VRPH�YDOXHV�RI� WKH�PDUNXS�DGMXVWPHQW�SDUDPHWHU�D����7KH�SORWV� LQ�)LJXUH

���ZHUH�JHQHUDWHG�E\�D�V\VWHP�LQ�ZKLFK�D�KDG�D�YDOXH�RI������ZKLOH�WZR�RI�WKH

PDUNXSV�ZHUH����DQG����UHVSHFWLYHO\�EHORZ�WKH�HTXLOLEULXP�YDOXH�RI� ��� IRU

RQH� RI� WKH� WKUHH� LQLWLDO� WLPH�SHULRGV��8QGHU� WKH� LQIOXHQFH� RI� WKH� FRPSHWLWLYH

SURFHVV�� PDUNXSV� FRQYHUJHG� WR� D� HTXLOLEULXP� YDOXH� RI� �������� KRZHYHU� WKH
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SULFH� YHFWRU� RI� ��������� �������� �������� FOHDUO\� GLIIHUV� IURP� WKH� LQLWLDO

HTXLOLEULXP�RI���������

)LJXUH��� &RQYHUJHQFH�WR�(TXLOLEULXP�DQG�0DUJLQDO�,QVWDELOLW\�LQ
.DOHFNLDQ�6\VWHP�ZLWK�/LQHDU�$YHUDJH�3URILW�0DUNXS�$GMXVWPHQW

0HFKDQLVP
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3ULFH�RI�*RRG��
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3HULRGV
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0DUNXS�RQ�*RRG��

0DUNXS�RQ�*RRG��

0DUNXS�RQ�*RRG��

��� $�QRQOLQHDU�DGMXVWPHQW�PHFKDQLVP

,W� LV� D� VLPSOLILFDWLRQ� WR� DVVXPH� WKDW� WKH� UHVSRQVH� RI� FDSLWDOLVWV� WR

GLIIHUHQFHV�LQ�UDWHV�RI�UHWXUQ�LQ�GLIIHUHQW�VHFWRUV�ZLOO�EH�D�OLQHDU�RQH��$�OLQHDU

UHDFWLRQ� LPSOLHV� WKDW� D� WLQ\� GLIIHUHQFH� LQ� UDWHV� RI� UHWXUQ�ZLOO� HQJHQGHU� D� WLQ\

UHVSRQVH��ZKLOH�D�WKRXVDQG�IROG�GLIIHUHQFH�ZLOO�HQJHQGHU�SUHFLVHO\�D�WKRXVDQG

IROG� VWURQJHU� UHDFWLRQ��7ZR�REVHUYDWLRQV� FDQ�EH�PDGH�DJDLQVW� WKLV��)LUVWO\�� D

WLQ\� GLYHUJHQFH� IURP� WKH� DYHUDJH� LV� XQOLNHO\� WR� JHQHUDWH� DQ\� UHVSRQVH�� VLQFH

WKH�FRVWV�RI�DGMXVWPHQW�DUH�OLNHO\�WR�H[FHHG�DQ\�EHQHILW��VHFRQGO\��WKHUH�ZRXOG
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EH� D� OLPLW� WR� WKH� GHJUHH� RI� PRYHPHQW� RI� FDSLWDO� PRWLYDWHG� E\� D� ODUJH

GLYHUJHQFH�IURP�WKH�DYHUDJH��%RWK�WKHVH�REVHUYDWLRQV�DUH��RI�FRXUVH���D�SURGXFW

RI�WKH�IDFW�WKDW�XQFHUWDLQW\�LV�D�IXQGDPHQWDO�DVSHFW�RI�FDSLWDOLVP�

7KH�DSSURSULDWH�PRGHO� LV�LQVWHDG�D�IXQFWLRQ�ZKLFK�KDV�ILUVW�GHULYDWLYHV�RI

]HUR� DW� ERWK� ]HUR� DQG� PD[LPDO� GLYHUJHQFH� IURP� WKH� DYHUDJH� UDWH� RI� SURILW�

+RZHYHU��LQ�RUGHU�WR�VLPSOLI\�WKH�SUHVHQWDWLRQ��,�KDYH�FKRVHQ�WR�DGGUHVV�RQO\

WKH� VHFRQG� SURSHUW\�� E\� XVLQJ� D�PDUNXS� IXQFWLRQ�ZKRVH� ILUVW� GHULYDWLYHV� DUH

]HUR�DW�SOXV�DQG�PLQXV�LQILQLW\��WKH�K\SHUEROLF�WDQ��)URP�WKH�SRLQW�RI�YLHZ�RI

DQ�LQGLYLGXDO�VHFWRU��WKH�PDUNXS�PHFKDQLVP�LQ�WKLV�PRGHO�LV

�����
PMW−PMW−�
PMW−�

= D ⋅ WDQK 
� −

PMW−�
πW−�




ZKHUH� D� LV� D� FRQVWDQW�� DQG� WKH� DYHUDJH� UDWH� RI� SURILW� � LV� DV� GHILQHGπ W−�
DERYH��7KLV�UHVXOWV�LQ�WKH�WKLUG�RUGHU�V\VWHP�

�����SW+� = 
X

7 + SW+�
7 ⋅ $

 ⋅ (, +PW+�)

�����P W+� =



P W+�

7 ⋅



, + D ⋅ ,7$1+







X

7+SW

7⋅$
 ⋅(PW+�)−�⋅PW+�


X

7+SW

7⋅$
 ⋅PW+�

⋅P W+�















7

ZKHUH�,7$1+�[��WDNHV�D�YHFWRU�DUJXPHQW�DQG�UHWXUQV�D�GLDJRQDOLVHG�PDWUL[

ZKRVH�LWK�GLDJRQDO�HQWU\�LV�� �WDQK (� − [L)
7KLV�V\VWHP�KDV�WKH�VDPH�HTXLOLEULXP�DV�WKH�SUHFHGLQJ�PRGHOV��DQG�LI�WKLV

LV�WKH�LQLWLDO�VWDWH�RI�WKH�V\VWHP��WKHQ�LW�LV�PDLQWDLQHG�IRU�DOO�WLPH��+RZHYHU��LI

WKH�LQLWLDO�FRQGLWLRQV�GLYHUJH�IURP�HTXLOLEULXP��WKH�V\VWHP�F\FOHV�DZD\�IURP�LW

WRZDUGV�WKH�DYHUDJH�PDUNXS��ZKHUH�WKLV�LV�D�IXQFWLRQ�RI�LQLWLDO�FRQGLWLRQV�DQG

WKH�YDOXH�RI�D��)RU�D�VPDOO�GLYHUJHQFH�DQG�D�ORZ�YDOXH�RI�D��FRUUHVSRQGLQJ�WR

DQ�HFRQRP\�ZLWK�ORZ�FRPSHWLWLYH�SUHVVXUHV���WKH�V\VWHP�FRQYHUJHV�UDSLGO\�WR

DQ� DYHUDJH�PDUNXS� �DQG� WKHUHIRUH� WR� SULFHV� RI� SURGXFWLRQ��ZKLFK� LV� QRW� WRR
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GLIIHUHQW� WR� WKH� LQLWLDO� HTXLOLEULXP��)LJXUH���� VKRZV� WKH� WLPH�SDWKV� RI�SULFHV

DQG�PDUNXSV�ZLWK�D�YDOXH�RI� ��� IRU�D�� DQG� LQLWLDO�PDUNXSV�GLIIHULQJ�IURP� WKH

HTXLOLEULXP�E\����IRU�RQH�VHFWRU�RQO\�LQ�HDFK�RI�WKH�WKUHH�LQLWLDO�WLPH�SHULRGV�

)LJXUH��� &RQYHUJHQFH�WR�(TXLOLEULXP�DQG�0DUJLQDO�,QVWDELOLW\�LQ
.DOHFNLDQ�6\VWHP�ZLWK�1RQOLQHDU�$YHUDJH�3URILW�0DUNXS�$GMXVWPHQW

0HFKDQLVP�DQG�/RZ�$GMXVWPHQW�3DUDPHWHU�9DOXHV
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3HULRGV
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0DUNXS�RQ�*RRG��

0DUNXS�RQ�*RRG��

0DUNXS�RQ�*RRG��

:KLOH�WKH�V\VWHP�VKRZQ�LQ�)LJXUH����DSSHDUV�VLPLODU�WR�WKH�OLQHDU�V\VWHP

VKRZQ� LQ� )LJXUH� ���� LW� KDV� IXQGDPHQWDO� GLIIHUHQFHV� ZKLFK� EHFRPH� DSSDUHQW

ZLWK� ODUJHU� LQLWLDO� GLYHUJHQFHV�� DQG� ODUJHU� YDOXHV� IRU�D�� 7KH� ODUJHU� WKH� LQLWLDO

GLYHUJHQFH�� WKH� PRUH� WKH� ILQDO� DYHUDJH� GLIIHUV� �OLQHDUO\�� IURP� WKH� H[�DQWH

HTXLOLEULXP��ZKLOH�DV�D�DSSURDFKHV����FRUUHVSRQGLQJ�WR�DQ�HFRQRP\�ZLWK�KLJK

FRPSHWLWLYH� SUHVVXUHV��� F\FOHV�PDLQWDLQ� ORQJHU� DQG� WKH� ILQDO� DYHUDJH�PDUNXS

DSSURDFKHV�]HUR��)LJXUHV����DQG����UHVSHFWLYHO\�VKRZ�WKH�WLPH�SDWKV�IRU�SULFHV

DQG�PDUNXSV�UHVXOWLQJ�IURP�D�YDOXH�RI�����IRU�D��DQG�D�����LQLWLDO�GLYHUJHQFH

IRU�RQH�VHFWRU�LQ�HDFK�RI�WKH�LQLWLDO�WLPH�SHULRGV�
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)LJXUH��� ([WHQVLYH�3ULFH�&\FOHV�3ULRU�WR�&RQYHUJHQFH�WR�(TXLOLEULXP
DQG�0DUJLQDO�,QVWDELOLW\�LQ�.DOHFNLDQ�6\VWHP�ZLWK�1RQOLQHDU�$YHUDJH
3URILW�0DUNXS�$GMXVWPHQW�0HFKDQLVP�DQG�+LJK�$GMXVWPHQW�3DUDPHWHU

9DOXHV

��� ��� ��� ��� ���

3HULRGV

����

����

����

����

����

3

U

L

F

H

V

3ULFH�RI�*RRG��

3ULFH�RI�*RRG��

3ULFH�RI�*RRG��

��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���

3HULRGV

����

����

����

����

����

����

����

����

����

����

����

3

U

L

F

H

V
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3ULFH�RI�*RRG��

)LJXUH� ��� SORWV� WKH� EHKDYLRXU� RI�PDUNXSV� IRU� WKH� ILUVW� ���� WLPH� SHULRGV

RQO\��WKH�XQLIRUP�PDUNXS�FRQYHUJHG�WR�������DIWHU�����SHULRGV�
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)LJXUH��� ([WHQVLYH�0DUNXS�&\FOHV�3ULRU�WR�&RQYHUJHQFH�WR�(TXLOLEULXP
DQG�0DUJLQDO�,QVWDELOLW\�LQ�.DOHFNLDQ�6\VWHP�ZLWK�1RQOLQHDU�$YHUDJH
3URILW�0DUNXS�$GMXVWPHQW�0HFKDQLVP�DQG�+LJK�$GMXVWPHQW�3DUDPHWHU

9DOXHV
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3HULRGV
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3HULRGV
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���
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��� &RQFOXVLRQ��JHQHUDO�G\QDPLFV��QRQOLQHDULW\�DQG�SULFH

VHWWLQJ

7KH�PRGHOV�FRQVLGHUHG� DERYH� DUH�FOHDUO\�RQO\�SDUWLDO� RQHV��ZLWK�TXDQWLW\

G\QDPLFV�LJQRUHG��WKH�ZDJH�WDNHQ�DV�H[RJHQRXV��DQG�VR�RQ��<HW�HYHQ�ZKHQ�WKH

SDUDPHWHUV�RI�WKLV�SDUWLDO�V\VWHP�DUH�DVVXPHG�WR�EH�OLQHDU��D�QRQOLQHDU�V\VWHP

ZLWK� D� PDUJLQDOO\� XQVWDEOH� HTXLOLEULXP� UHVXOWV�� :KHQ� QRQOLQHDU� IRUPV� DUH

LQWURGXFHG� WR� LQFUHDVH� WKH� UHDOLVP�RI� WKH�PRGHO�� WKH� SURGXFW� LV� D� FRPSOHWHO\

XQVWDEOH� HTXLOLEULXP�� WKRXJK� WKH� V\VWHP� GRHV� FRQYHUJH� WR� SULFHV� RI

SURGXFWLRQ²DW� DQ� DYHUDJH� UDWH� RI� SURILW� ZKRVH� YDOXH� LV� GHSHQGHQW� XSRQ

SDUDPHWHU�YDOXHV�DQG�LQLWLDO�FRQGLWLRQV�
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$� JHQHUDO� G\QDPLFDO� PRGHO�� ZLWK� TXDQWLW\�� ZDJH�� ILQDQFH� DQG

WHFKQRORJLFDO�G\QDPLFV�DGGHG�WR�WKH�SULFH�DQG�PDUNXS�G\QDPLFV�DERYH�ZRXOG

EH�FRQVLGHUDEO\�PRUH�QRQOLQHDU��ILUVWO\�EHFDXVH�RI�HVFDODWLRQ�LQ�WKH�QXPEHU�RI

SURGXFW�WHUPV�DQG�VHFRQGO\��WKURXJK�WKH�LQWURGXFWLRQ�RI�PDQ\�PRUH�QRQOLQHDU

UHODWLRQVKLSV� �VXFK� DV� D� ³3KLOOLSV� FXUYH´� IRU� WKH� UHODWLRQVKLS� EHWZHHQ�ZDJHV

DQG�HPSOR\PHQW�� DV� LQ�*RRGZLQ�������DQG�QRQOLQHDULWLHV� IURP�ILQDQFH� DV� LQ

.HHQ������DQG�&KDSWHU�)LYH�RI�WKLV�WKHVLV���7KHVH�FKDQJHV�DUH�DOPRVW�FHUWDLQ

WR�PRYH� WKH�PRGHO�EH\RQG� WKH�PDUJLQDO� DQG� HTXLOLEULXP�DYHUDJH�GLYHUJHQFH

LQVWDELOLWLHV�GHPRQVWUDWHG�LQ�WKLV�SDSHU�LQWR�IXOO�ORFDO�LQVWDELOLW\��7KH�HTXLOLEULD

RI�WKH�V\VWHP�PD\�QRW�EH�DWWUDFWRUV��DV�LQ�WKH�WKLUG�PRGHO�DERYH��DQG�WKH\�ZLOO

DOPRVW�FHUWDLQO\�QRW�EH�VWDEOH��ZLWK�WKH�UHVXOW�WKDW�WKH�FRQGLWLRQV�ZKLFK�DSSO\

DW�HTXLOLEULXP�ZLOO�EH�LUUHOHYDQW�WR�WKH�V\VWHP�LQ�ERWK�WKH�VKRUW�DQG�ORQJ�WHUP�

7KLV�UHVXOW�MXVWLILHV�6DZ\HU¶V�GLVWLQFWLRQ��LQ�KLV�UHSO\�WR�6WHHGPDQ��EHWZHHQ

D�WKHRU\�RI�SULFLQJ��DQG�D�WKHRU\�RI�SULFHV��6DZ\HU�������������7KH�.DOHFNLDQ

WKHRU\� RI� PDUNXS� SULFLQJ�� ZLWK� PDUNXSV� VHW� DFFRUGLQJ� WR� WKH� GHJUHH� RI

FRPSHWLWLRQ�ZLWKLQ�HDFK�LQGXVWU\��LV�RQO\�LUUHOHYDQW�LI�WKH�ORQJ�UXQ�RXWFRPH�RI

WKH�PRGHO�FRUUHVSRQGV�WR�WKH�VWDWLF�HTXLOLEULXP�SRVLWLRQ��6LQFH�WKLV�LV�QRW�WKH

FDVH��D� WKHRU\�RI�SULFH�VHWWLQJ�PXVW�EH�SDUW�RI�D� WKHRU\�RI�FDSLWDOLVP��6XFK�D

WKHRU\�PXVW�EH�EDVHG�XSRQ�WKH�VHWWLQJ�RI�SULFHV�E\�GLVDJJUHJDWHG�GHFLVLRQ�XQLWV

DFWLQJ�ZLWK� OLPLWHG�LQIRUPDWLRQ� LQ�DQ�HQYLURQPHQW�RI�XQFHUWDLQW\��.DOHFNLDQV

GR�KDYH�VXFK�D� WKHRU\²PDUN�XS�SULFLQJ��ZLWK�PDUN�XSV� VHW�DFFRUGLQJ� WR� WKH

GHJUHH�RI�FRPSHWLWLRQ�ZLWKLQ�HDFK�LQGXVWU\��6WHHGPDQ¶V�FULWLTXH�WKDW�WKLV�GRHV

QRW�JLYH� ULVH� WR� D�FRQVLVWHQW� WKHRU\�RI�SULFHV� FDQ� LQ� IDFW� EH� WXUQHG� URXQG��E\

QRWLQJ�WKDW�ZKLOH�6WHHGPDQ�SURIIHUV�D�WKHRU\�RI�SULFHV��WKLV�LV�QRW�EDVHG�RQ�DQ\
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EHKDYLRXUDO�WKHRU\�RI�GLVDJJUHJDWHG�SULFH�VHWWLQJ��6WHHGPDQ�LV�FRUUHFW�WR�DUJXH

WKDW� WKLV� WKHRU\�PXVW� EH� PRGLILHG� WR� LQFRUSRUDWH� WKH� LPSDFW� RI� LQSXW�RXWSXW

HIIHFWV�� +RZHYHU�� MXVW� DV� .DOHFNLDQV� VKRXOG� ³OHDUQ� IURP� 6UDIID´�� 6UDIILDQV

VKRXOG�³OHDUQ�IURP�.DOHFNL´��VLQFH�WKH�UHVXOWV�RI�G\QDPLF�LQSXW�RXWSXW�DQDO\VLV

DUH�UDGLFDOO\�GLIIHUHQW�WR�WKRVH�RI�VWDWLFV�

,Q� WKH� QH[W� FKDSWHU�� DQ� LQLWLDO� DWWHPSW� LV� PDGH� WR� DFKLHYH� VXFK� D

.DOHFNL�6UDIID�V\QWKHVLV��DV�D�SUHOXGH�WR�GHYHORSLQJ�D�PXOWL�VHFWRUDO�UHQGLWLRQ

RI�0LQVN\¶V�K\SRWKHVLV��&KDSWHU���GHYHORSV�D�PRGHO�RI�D�VLPSOLILHG�HFRQRP\

LV�GHYHORSHG�LQ�ZKLFK�SULFHV�DUH�VHW�E\�D�FRPSHWLWLYHO\�GHWHUPLQHG�PDUNXS�RQ

FRVWV� LQ� D�PXOWLVHFWRUDO� FLUFXODWLQJ� FDSLWDO�PRGHO�� DQG� LQ�ZKLFK� ILQDQFH� DQG

GHEW�SOD\�DQ�HVVHQWLDO�UROH�
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� $�3UHOLPLQDU\�0XOWL�VHFWRUDO�0RGHO�ZLWK

)LQDQFH

��� ,QWURGXFWLRQ

7KLV� WKHVLV� KDV� LQWHUWZLQHG� D� FULWLTXH� RI� OLQHDU� HFRQRPLF� WKHRU\� DQG� DQ

H[SRVLWLRQ�RI�QRQOLQHDU�DQDO\VLV�ZLWK�WKH�DWWHPSW�WR�PRGHO�0LQVN\¶V�)LQDQFLDO

,QVWDELOLW\�+\SRWKHVLV��EHFDXVH�DV�0LQVN\�KLPVHOI�FDPH�WR�DSSUHFLDWH��0LQVN\

����D���IXQGDPHQWDO�QRQOLQHDULWLHV�LQ�D�FDSLWDOLVW�HFRQRP\�DUH�HVVHQWLDO�WR�KLV

DQDO\VLV�� &KDSWHU� 7KUHH� RXWOLQHG� RQH� FXULRXV� DVSHFW� RI� WKH� HFRQRPLFV

SURIHVVLRQ¶V�DGRSWLRQ�RI�OLQHDU�DQDO\VLV��DQG�WKLV�&KDSWHU�EHJLQV�ZLWK�DQRWKHU�

,W�LV�ZHOO�NQRZQ�WKDW�)ULVFK¶V�³3URSDJDWLRQ�SUREOHPV�DQG�LPSXOVH�SUREOHPV�LQ

G\QDPLF� HFRQRPLFV´� �)ULVFK� ������ SOD\HG� D� OHDGLQJ� UROH� LQ� HVWDEOLVKLQJ� WKH

SDUDGLJP� WKDW� WKH� WUDGH� F\FOH� ZDV� JHQHUDWHG� E\� UDQGRP� H[RJHQRXV� VKRFNV

GLVWXUELQJ� WKH� XQGHUO\LQJ� VWDEOH� OLQHDU� SURSDJDWLRQ� V\VWHP��:KDW� LV� SHUKDSV

QRW�VR�ZHOO�DSSUHFLDWHG�LV�WKDW�)ULVFK�H[SUHVVHG�D�JUHDWHU�DPELWLRQ�LQ�WKDW�SDSHU

ZKLFK�� LI� IXOILOOHG�� ZRXOG� LQVWHDG� KDYH� LQDXJXUDWHG� WKH� SDUDGLJP� RI

QRQOLQHDULW\�

)ULVFK�EHJDQ�KLV�SDSHU�E\�H[SUHVVLQJ�WKH�DPELWLRQ�WR�GHYHORS�D�FRPSOHWH�

GHWHUPLQLVWLF�G\QDPLF�PDFUR�PRGHO�RI�WKH�HFRQRP\��D�³7DEOHDX�(FRQRPLTXH´

�VHH�)LJXUH�����IURP�ZKRVH�LQWHUUHODWLRQV�LW�ZRXOG�EH�SRVVLEOH�³WR�H[SODLQ�WKH

PRYHPHQWV��F\FOLFDO�RU�RWKHUZLVH��RI�WKH�V\VWHP´��)ULVFK�������������
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)LJXUH��� )ULVFK¶V������³7DEOHDX�(FRQRPLTXH´
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)ULVFK� VKUDQN� IURP� WKLV� DPELWLRQ� DV� WRR� GLIILFXOW�� DQG� LQVWHDG� FRQILQHG

KLPVHOI�³WR�V\VWHPV�WKDW�DUH�VWLOO�PRUH�VLPSOLILHG´��)ULVFK�������������WKDQ�KLV

7DEOHDX��ZKHUH� GLVDJJUHJDWLRQ�ZDV� HVFKHZHG�� WKXV� FRQGHQVLQJ� ³DOO� NLQGV� RI

SURGXFWLRQ� LQWR� RQH� YDULDEOH�� DOO� FRQVXPSWLRQ� LQWR� DQRWKHU´� �)ULVFK�� �����

������7KLV�ZDV�XQIRUWXQDWH��VLQFH�KDG�)ULVFK�XQGHUWDNHQ�WKH�IXOO�WDVN�KH�VHW�RXW

IRU�KLPVHOI�KH�ZRXOG�KDYH�WUHDWHG�SURGXFWLRQ�DV�D�GLVDJJUHJDWHG�SURFHVV��7KLV

ZRXOG� KDYH� LQDXJXUDWHG� QRQOLQHDU� DQDO\VLV� LQ� HFRQRPLFV�� EHFDXVH� VXFK� D

PRGHO�LV�QHFHVVDULO\�QRQOLQHDU��DV�WKH�SUHYLRXV�FKDSWHU�LQGLFDWHV�

)ULVFK�FDQ�EH�IRUJLYHQ�KLV�GHFLVLRQ�QRW�WR�DWWHPSW�KLV�JUHDWHU�DPELWLRQ��,W�LV

LQGHHG�D�GLIILFXOW�WDVN��DV�KH�VXUPLVHG��EXW�LW�LV�RQH�ZKLFK�KDV�WR�EH�XQGHUWDNHQ

LI� WKH� IXOO�G\QDPLFV�RI�0LQVN\¶V�PRGHO�RI�D�FDSLWDOLVW� HFRQRP\�ZLWK� ILQDQFH

DUH� WR� EH� H[SORUHG�� 7KH� DSSURDFK� ,� KDYH� WDNHQ� LV� WR� FRQVWUXFW� D� VHULHV� RI

PXOWL�VHFWRUDO� PRGHOV�� ZKHUH� HDFK� QHZ� PRGHO� DGGV� DQ� DGGLWLRQDO� OHYHO� RI
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UHDOLVP��7KLV�WKHVLV�FRQFOXGHV�ZLWK�WKH�ILUVW�RI�WKHVH�PRGHOV��ZKLFK�KDV�QRW�\HW

EHHQ� VLPXODWHG�� DQG� ZKLFK� LV� VWLOO� WRR� VLPSOH� WR� DOORZ� WKH� PRGHOOLQJ� RI

0LQVN\¶V�+\SRWKHVLV�

��� $�SUHOLPLQDU\�PRGHO�RI�D�PXOWLVHFWRUDO�HFRQRP\�ZLWK

ILQDQFH

7KLV� LQLWLDO�PRGHO�FRQVLGHUV�DQ�HFRQRP\� LQ�ZKLFK� WKHUH� LV�QR�SRSXODWLRQ

JURZWK��QR�WHFKQLFDO�FKDQJH��QR�IL[HG�FDSLWDO�RU�VWRFNV��ZKHUH�DOO�FRPPRGLWLHV

ODVW� RQO\� RQH� SHULRG�� DUH� SURGXFHG� LQ� RQH� SHULRG� DQG� HLWKHU� FRQVXPHG� RU

ZDVWHG� LQ� WKH� QH[W�� DQG� LQ� ZKLFK� WKHUH� DUH� EDQNV�� ZRUNHUV�� FDSLWDOLVWV�� DQG

LQSXW�RXWSXW� UHODWLRQV� RI� SURGXFWLRQ�� $OO� HFRQRPLF� DFWLYLW\� LV� XQGHUWDNHQ

WKURXJK�WKH�EDQN�DFFRXQWV�RI�FDSLWDOLVWV��7KH�VHTXHQFH�RI�HFRQRPLF�DFWLYLW\�LV�

�D�� ,QWHUHVW� LV� SDLG� RQ� RXWVWDQGLQJ� GHEWV�GHSRVLWV�� �E�� 3URGXFWLRQ� LV� SODQQHG�

EDVHG�RQ�SUHYLRXV�SHULRGV¶�RXWSXW�DQG�HIIHFWLYH�GHPDQG���F��7KH�LQWHUPHGLDWH

LQSXWV�QHHGHG�WR�SURGXFH�SODQQHG�RXWSXW�DUH�SXUFKDVHG�IURP�WKH�RXWSXW�RI�WKH

SUHYLRXV� SHULRG�� DW� SULFHV� VHW� GXULQJ� WKH� SUHYLRXV� SHULRG�� �G�� 7KH� ZDJH� LV

GHFLGHG�� EDVHG� RQ� WKH� ZDJH� DQG� HPSOR\PHQW� LQ� SUHYLRXV� SHULRGV�� �H�� 7KH

ZRUNHUV� QHHGHG� WR� SURGXFH� SODQQHG� RXWSXW� DUH� KLUHG�� �I��:RUNHUV� VSHQG� DOO

WKHLU�LQFRPH�RQ�FRQVXPSWLRQ���J��%DQNHUV�FRQVXPH�SDUW�RI�WKHLU�LQFRPH��DQG

DGG� WKH� UHPDLQGHU� WR� WKHLU� ³KRDUGV´�� �K�� &DSLWDOLVWV� FRQVXPH� SDUW� RI� WKHLU

LQFRPH���L��7KLV�SHULRG¶V�RXWSXW�LV�SURGXFHG�

&RQFHSWXDOO\�� WKLV� FDQ� EH� OLNHQHG� WR� DQ� DJULFXOWXUDO� HFRQRP\� ZLWK

SHDVDQWV��ODQGORUGV�DQG�PRQH\OHQGHUV���ZKHUH�WKH�FRPPRGLWLHV�EHLQJ�SURGXFHG

UHTXLUH�HDFK�RWKHU�DQG�ODERU�DV�LQSXWV��DQG�ZKHUH�WKH�SURGXFWV�DUH�SHULVKDEOH�
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$V�VLPSOH�D�VRFLHW\�DV�WKLV�LV�FRQFHSWXDOO\��LW�UHTXLUHV�D�PDWKHPDWLFDO�PRGHO�RI

GDXQWLQJ�FRPSOH[LW\�

7KH�ILUVW�VWHS�LQ�WKLV�PRGHO� LV�WKH�FDOFXODWLRQ�RI� WKH�FXUUHQW� OHYHO�RI�GHEW�

ZKLFK�GHSHQGV�RQ�WKH�SUHYLRXV�OHYHO�RI�GHEW�DQG�WKH�UDWH�RI�LQWHUHVW�

�����GW = GW−� + U(GW−�)

ZKHUH� G� LV� D� YHFWRU� �DOO� YHFWRUV� LQ� WKLV� PRGHO� DUH� FROXPQ� YHFWRUV�� RI� EDQN

EDODQFHV� �RQH� SHU� VHFWRU��� DQG� U�[�� FKDUJHV� D� KLJKHU� OHYHO� RI� LQWHUHVW� IRU� D

QHJDWLYH�[
L

��D�GHEW��WKDQ�IRU�D�SRVLWLYH�RQH��GHSRVLW��

7KH�VHFRQG�VWHS�LV�WKH�SODQQLQJ�RI�WKLV�\HDU¶V�RXWSXW��*LYHQ�WKH�FRQGLWLRQ

WKDW�DOO�FRPPRGLWLHV�ODVW�RQO\�RQH�SHULRG��SODQQHG�RXWSXW�FDQQRW�LQYROYH�XVLQJ

DOO�RI�WKH�SUHYLRXV�SHULRG¶V�RXWSXW�DV�LQSXW��,Q�JHQHUDO�WHUPV�

�����TW = PLQ�(θ W−Q� TPD[)

ZKHUH�PLQ��[�\�� UHWXUQV�D�YHFWRU�ZKHUH�HDFK�HQWU\�LV� WKH�PLQLPXP�RI�WKH

PDWFKLQJ�QRQ�]HUR�HQWULHV�LQ�[�DQG�\��θ�LV�D�IXQFWLRQ�RI�SUHYLRXV�SHULRG�RXWSXW

DQG�HIIHFWLYH�GHPDQG��WKLV�ZLOO�EH�GHWDLOHG�ODWHU���DQG�T
PD[

�LV�WKH�PD[LPXP�WKDW

FRXOG�EH�SURGXFHG�LI�DOO�RI�ODVW�SHULRG¶V�DYDLODEOH�RXWSXW��PLQXV�D�UHVHUYH�KHOG

IRU�ZRUNHUV��ZHUH�GHYRWHG�WR�LQWHUPHGLDWH�FRQVXPSWLRQ��ZKHUH�LW = $ × TW
���$OORFDWLQJ�DOO�RI�ODVW�SHULRG¶V�RXWSXW�WR�LQWHUPHGLDWH�GHPDQG�FRUUHVSRQGV�WR

SODQWLQJ� DOO� WKH� RXWSXW� IURP� WKH� SUHYLRXV� SHULRG�� WKXV� OHDYLQJ� QRWKLQJ� IRU

ZRUNHUV� �RU�DQ\ERG\�HOVH�� WR�FRQVXPH�� ,I� WKLV�ZHUH�GRQH� LQ� WKLV�K\SRWKHWLFDO

HFRQRP\��WKHQ�ZRUNHUV�ZRXOG�KDYH�QR�LQFHQWLYH�WR�ZRUN��VLQFH�WKH\�ZRXOG�EH

XQDEOH� WR� WXUQ� WKHLU�ZDJHV� LQWR� FRQVXPSWLRQ�� +HQFH� T
PD[

� LV� WKH� DPRXQW� WKDW

FRXOG�SURGXFHG�IURP�XVLQJ�WKH�HQWLUH�VXUSOXV�RI�ODVW�SHULRG¶V�RXWSXW��RYHU�WKH

DPRXQW�FRQVXPHG�E\�ZRUNHUV����DV�LQWHUPHGLDWH�LQSXW�LQ�WKDW�SHULRG�
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�����TPD[ = $−� × (TW−� − FZW−�)
:RUNHUV� DUH� DVVXPHG� WR� VSHQG� DOO� WKHLU� ZDJHV�� HPSOR\PHQW� GHSHQGV� RQ

WKLV�SHULRG¶V�SODQQHG�RXWSXW�� WKH\�SXUFKDVH�JRRGV�SURGXFHG�DW� WKH�HQG�RI� WKH

ODVW� SHULRG� DW� SULFHV� VHW� LQ� WKH� ODVW� SHULRG�� DQG� D� QHRFODVVLFDO� ORJ�OLQHDU

FRQVXPSWLRQ�IXQFWLRQ�LV�XVHG�IRU�GHPDQG�IRU�DOO�FODVVHV��3K\VLFDO�FRQVXPSWLRQ

E\�ZRUNHUV�LQ�WLPH�W�LV�WKHQ�

�����FZW = ZW × Σ HW × SW−�
−� × TZ

ZKHUH� S��� LV� D� YHFWRU� RI� LQYHUVH� SULFHV� �WKH� LWK� HQWU\� LV� � �� DQG� T
Z

� LV� WKH
�
SL

ZRUNHUV�FRQVXPSWLRQ�YHFWRU��ZKRVH�HQWULHV�VXP�WR�RQH���7KXV�T
PD[

�LV�

�����TPD[ = $−� × 
TW−� −ZW−� × Σ HW−� × SW−�

−� × TZ


2QFH�RXWSXW�LV�SODQQHG��LQWHUPHGLDWH�GHPDQG�LV�NQRZQ�

�����LW = $ × TW
([SHQGLWXUH�RQ�LQWHUPHGLDWH�LQSXWV�LV�ERWK�DQ�LQFRPH�WR�FDSLWDOLVWV��DQG�DQ

H[SHQGLWXUH�E\�WKHP��ZLWK�D�QHW�VXP�RI�]HUR��7KH�RYHUDOO�RSHUDWLRQ�UHVXOWV�LQ�D

IXUWKHU�DGMXVWPHQW�WR�EDQN�EDODQFHV�

�����GW → GW + SW−� × $ × TW − TW × $7 × SW−�
(PSOR\PHQW� LV� GHWHUPLQHG� E\� WKH� �FRQVWDQW�� HPSOR\PHQW� FRHIILFLHQW

YHFWRU�(�DQG�SODQQHG�RXWSXW�

�����HW = ( × TW
ZKHUH�(�LV�WKH�YHFWRU�RI�ODERU�LQSXW�FRHIILFLHQWV��:RUNHUV�DUH�WKHQ�KLUHG��DQG

WKH�ZDJH�DW�ZKLFK� WKH\�DUH�KLUHG� LV� VHW�RQ� WKH�EDVLV�RI� WKH�SUHYLRXV�SHULRG¶V

HPSOR\PHQW�ZLWK�D�QRQOLQHDU�ZDJH�GHPDQG�IXQFWLRQ��7KXV�WKH�ZDJH�LQ�WLPH�W

LV�

�����ZW = ZW−� × (� +:(Σ HW−�
3 ))
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ZKHUH�:��� LV�D�QRQOLQHDU� IXQFWLRQ��H
W

� LV�HPSOR\PHQW�LQ�SHULRG� W��DQG�3� LV� WKH

IL[HG� SRSXODWLRQ�� (PSOR\PHQW� DQG� WKH� VXEVHTXHQW� FRQVXPSWLRQ� E\� ZRUNHUV

UHVXOW�LQ�WUDQVIHUV�IURP��WR�KLUH�WKH�UHTXLUHG�ZRUNIRUFH�DW�WKH�JRLQJ�ZDJH��DQG

WR�FDSLWDOLVW�EDQN�DFFRXQWV��DV�FRQVXPSWLRQ�E\�ZRUNHUV��

�����GW → GW −ZW × (HW − Σ HW × TZ)

%DQNHUV¶� FRQVXPSWLRQ� RFFXUV� QH[W�� DQG� LV� WKH� ILUVW� DFWLRQ� LQ� WKLV� V\VWHP

ZKLFK�PD\�EH�TXDQWLW\�FRQVWUDLQHG��WKH�DPRXQW�EDQNHUV�ZLVK�WR�FRQVXPH�PD\

H[FHHG�WKH�VWRFNV�DYDLODEOH�DIWHU�LQWHUPHGLDWH�DQG�ZRUNHU�GHPDQG���

�����
TE

W

= PLQ�(PSFE × Σ−U(GW−�) × SW−�
−� × TE�

TW−� − (LW + TZ
W

))

ZKHUH�PSF
E

�LV�WKH�EDQNHU¶V�PDUJLQDO�SURSHQVLW\�WR�FRQVXPH��WKHUH�LV�SUHVXPHG

WR�EH�RQH�EDQNHU�RQO\��DQG�U���LV�QHJDWHG�EHFDXVH�LW�UHSUHVHQWV�LQWHUHVW�LQFRPH

WR�FDSLWDOLVWV���7KLV�UHVXOWV�LQ�D�FUHGLW�DGMXVWPHQW�WR�FDSLWDOLVW�EDQN�EDODQFHV�

�����
G W → G W +PLQ�(PSFE × Σ−U(G W−�) × TE�
(S W−� × (T W−� − $ × TW) −Z W × Σ H W × TZ))

7KH� UHPDLQGHU� RI� EDQNHU¶V� LQFRPH� �LI� LW� LV� SRVLWLYH�� LV� XVHG� WR� DXJPHQW

KLV�KHU�KRDUG�

�����K W = K W−� + Σ
−U(G W−�)

−PLQ�(PSFE × Σ−U(G W−�) × TE�
(S W−� × (T W−� − $ × T W) −Z W × Σ H W × TZ))

ZKHUH� K� LV� WKH� EDQNHU¶V� KRDUG�� 7KLV� HTXDWLRQ� SURYLGHV� WKH� ILUVW� VWURQJ

LQVLJKW� IURP� WKLV� PRGHO�� VLQFH� LW� LV� FRQFHLYDEOH� WKDW� EDQNHU¶V� LQFRPH� LV

QHJDWLYH��DOO�WKH�HOHPHQWV�RI��G
W��

�FRXOG�EH�SRVLWLYH���LW�LV�IHDVLEOH�WKDW�K�FRXOG

EH�QHJDWLYH��<HW�WKLV�KDV�QR�LPSDFW�RQ�WKH�UROH�RI�WKH�EDQNHU��VLQFH�KRDUGV�DUH

QRW� D� GHWHUPLQDQW� SDUW� RI� WKH� V\VWHP²QR� RWKHU� FRPSRQHQW� RI� WKH� V\VWHP

GHSHQGV�XSRQ�K��7KH�EDQNHU�LV�D�EDQNHU�PHUHO\�EHFDXVH�KH�VKH�LV�SUHVXPHG�WR
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KDYH�D�KRDUG��ZKHWKHU�WKH�KRDUG�LQ�IDFW�H[LVWV�LV�LUUHOHYDQW��VLQFH�DOWHUDWLRQV�LQ

WKH�EDQNHU¶V�DFFRXQW�HQWULHV�DUH�WKHQ�DFFHSWHG�DV�PHDQV�RI�SD\PHQW�IRU�JRRGV�

DQG�UHFRUGV�RI�WKH�DFFXPXODWLRQ�RI�PRQH\�FDSLWDO��RU�RI�GHEW���7KH�DPRXQW�RI

PRQH\� LQ� WKH� HFRQRP\� �WKH� VXP� RI� DOO� EDQN� DFFRXQWV�� DQG� WKH� VXP� RI

WUDQVDFWLRQV� RQ� DFFRXQWV�� LV� WKXV� LQGHSHQGHQW� RI� ZKDW� LV� HIIHFWLYHO\� WKH

³PRQHWDU\�EDVH´�RI�WKH�HFRQRP\��7KLV�LV�D�³WKRXJKW�H[SHULPHQW´�FRQILUPDWLRQ

RI�WKH�0LQVN\�0RRUH�SURSRVLWLRQ�WKDW�WKH�PRQH\�VXSSO\�LV�HQGRJHQRXV�

&DSLWDOLVWV�DUH�WKH�ODVW� WR�FRQVXPH�LQ�WKLV�PRGHO��DJDLQ�IRU�UHDVRQV�RI�WKH

VXVWDLQDELOLW\�RI� WKH�K\SRWKHWLFDO�HFRQRP\���7KHUH�DUH� IRXU�FRPSOLFDWLRQV� IRU

FDSLWDOLVW� FRQVXPSWLRQ�� ILUVWO\�� WKHUH� LV� RQH� JURXS� RI� FDSLWDOLVWV� SHU� VHFWRU�

UDWKHU� WKDQ� D� FODVV� �ZRUNHUV�� RU� D� VLQJOH� HQWLW\� �WKH� EDQNHU��� 6HFRQGO\�� WKH

FRQVXPSWLRQ�RI�HDFK��RWKHU��FDSLWDOLVW�VHFWRU�EHFRPHV�LQFRPH��IRU�HDFK�VHFWRU�

7KLUGO\�� FDSLWDOLVW� FRQVXPSWLRQ� LV� EDVHG� RQ� LQFRPH� IURP� WZR� VRXUFHV�� SURILW

DQG�LQWHUHVW��ERWK�RI�ZKLFK�FDQ�EH�QHJDWLYH���)LQDOO\��DV�IRU�EDQNHUV¶�FDSLWDOLVW

FRQVXPSWLRQ� FDQ� EH� TXDQWLW\� FRQVWUDLQHG�� WKH� UDWLRQLQJ� PHFKDQLVP� XVHG

DVVLJQV� WKH� UHPDLQLQJ� VWRFNV� LQ� SURSRUWLRQ� WR� FDSLWDOLVW� GHPDQG�� &DSLWDOLVW

UHYHQXH�IURP�FDSLWDOLVW�FRQVXPSWLRQ�LV�

�����S W−� × Tπ W
= PLQ�(4π ×PSFπ(Π W−�)�S W−� × (T W−� − (LW + FZW

+ FEW
)))

ZKHUH�4π �LV�WKH�FDSLWDOLVW�FRQVXPSWLRQ�PDWUL[��ZKHUH�WKH�LMWK�HQWU\�UHSUHVHQWV

WKH�ZHLJKWLQJ�RI�WKH�MWK�FRPPRGLW\�LQ�WKH�FRQVXPSWLRQ�YHFWRU�RI�WKH�FDSLWDOLVWV

RI� VHFWRU� L�� PSFπ ��� � LV� WKH� PDUJLQDO� SURSHQVLW\� WR� FRQVXPH� IXQFWLRQ� IRU

FDSLWDOLVWV��DQG�Π �LV�WRWDO�FDSLWDOLVW�LQFRPH�

&DSLWDOLVW�H[SHQGLWXUH�RQ�FRQVXPSWLRQ�LV�
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�����
PSFπ(Π W−�) ×4π

7 × GPPLQ�(S W−� × (T W−�−

(L W + FZW
+ FEW

) × (4π ×PSFπ(Π W−�))
−�

)

ZKHUH�PLQ���� UHWXUQV� WKH� PLQLPXP� RI� �� RU� WKH� GLDJRQDOV� RI� D� PDWUL[�� 7KH

RYHUDOO�DGMXVWPHQW�WR�EDQN�EDODQFHV�LV�

�����G W → G W +

PLQ�



4π ×PSFπ(Π W−�)�
S W−� × (T W−� − (L W + FZW

+ FEW
))




−PSFπ(Π W−�) ×4π
7 ×PLQ�(S W−� × (TW−�−

(L W + FZW
+ FEW

) × (4π ×PSFπ(Π W−�))
−�

)

$W� WKLV� SRLQW� LW� LV� QRZ� SRVVLEOH� WR� FDOFXODWH� SURILWV�� ZKLFK� LQ� WKLV

WLPH�EDVHG�V\VWHP�DUH� WKH�GLIIHUHQFH�EHWZHHQ�UHYHQXH�HDUQHG� LQ�SHULRG� W�DQG

FRVWV�LQFXUUHG�LQ�SHULRG�W���

�����Π W = 5W −&W−�

5HYHQXH�LQ�SHULRG�W�LQFOXGHV���D��LQWHUPHGLDWH�GHPDQG�UHYHQXH��ZKHUH�WKH

FRUUHVSRQGLQJ� H[SHQGLWXUH� YHFWRU� LV� D� FRVW� IRU� WKH� SUHYLRXV� SHULRG�� �E�

H[SHQGLWXUH�E\�ZRUNHUV��ZKHUH�WKH�FRUUHVSRQGLQJ�FRVWV�HQWU\� LV� WKH�ZDJH�ELOO

IRU�ZRUNHUV�LQ�WKH�SUHYLRXV�SHULRG���F��H[SHQGLWXUH�E\�EDQNHUV���G��WKH�LQFRPH

DVSHFW� RI� FDSLWDOLVW� FRQVXPSWLRQ� E\� DOO� VHFWRUV�� 7KH� H[SHQGLWXUH� VLGH� RI

FDSLWDOLVW� FRQVXPSWLRQ� GRHV� QRW� DSSHDU� DW� DOO�� VLQFH� WKDW� UHSUHVHQWV

³GLVFUHWLRQDU\´�GLVSRVDO�RI�VXUSOXV��7KXV�

�����5 W =

S W−� × $ × TW +ZW × Σ H W × TZ+
PLQ�(PSFE × Σ U(G W−�) × TE�

(S W−� × (T W−� − $ × T W) −Z W × Σ H W × TZ))+
PLQ�(4π ×PSFπ(Π W−�)�S W−� × (TW−� − (L W + FZW

+ FEW
)))

&RVWV�DUH�WKH�VXP�RI�LQWHUPHGLDWH�LQSXWV�DQG�ZDJHV�

�����&W−� = TW−� × $7 × SW−� +ZW−� × HW−�
7KXV�SURILWV�DUH�
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�����










S W−� × $ × TW +ZW × Σ H W × TZ+
PLQ�(PSFE × Σ U(G W−�) × TE�

(S W−� × (T W−� − $ × T W) −Z W × Σ H W × TZ))+
PLQ�(4π ×PSFπ(Π W−�)�S W−� × (TW−� − (L W + FZW

+ FEW
)))









− T W−� × $7 × S W−�

+Z W−� × H W−�

7RWDO�FDSLWDOLVW�LQFRPH�LV�WKH�VXP�RI�SURILWV�DQG�LQWHUHVW�

�����ΠW = πW + U(GW−�)

7KH� ILQDO� FRPSRQHQWV� QHHGHG� WR� FRPSOHWH� WKH� V\VWHP� DUH� WKH� PDUNXSV

DSSOLHG� WR� WKH� RXWSXW� IURP� WKLV� SHULRG�� WKH� SULFHV� IRU� WKLV� SHULRG¶V� RXWSXW

�ZKLFK�ZLOO�EH�VROG� LQ� WKH�QH[W�SHULRG��� DQG� WKH�TXDQWLW\� WR�EH�SURGXFHG� WKLV

SHULRG��3ULFHV�DUH�HDVLO\�GHILQHG�

�����SW = 


ZW × (7 + SW−�

7 × $
 × (, +PW)


7

7KH�PDUNXS�UHIOHFWV�WKH�GHJUHH�RI�FRPSHWLWLRQ�LQ�HDFK�VHFWRU��ZLWK�D�KLJKHU

UDWH�RI�SURILW�WKDQ�DYHUDJH�DWWUDFWLQJ�PRUH�ILUPV�DQG�WKXV�ORZHULQJ�WKH�PDUNXS�

+RZHYHU�LQ�WKLV�PRGHO�LW�LV�DVVXPHG�WKDW�WKHUH�LV�VRPH�PLQLPXP�OHYHO�EHORZ

ZKLFK�PDUNXSV�ZLOO�QRW�JR��UHIOHFWLQJ�WKH�SRVVLELOLW\�RI�HDUQLQJ�LQFRPH�IURP�D

SRVLWLYH� EDQN� EDODQFH��� 7KH� IRUP� ,� KDYH� HPSOR\HG� KHUH� LV� D� VLPSOH� OLQHDU

IXQFWLRQ�ZLWK�D�IORRU�

�����P W = PD[VP W−� × 
PLQ�(,) − µ × 

(S W−� × TW−�)−� ×PHDQGHY(π W−�




 �PPLQ




ZKHUH�PD[V�[�\��UHWXUQV�D�YHFWRU�ZKHUH�HDFK�HQWU\�LV�WKH�PD[LPXP�RI�WKH

HQWU\�LQ�YHFWRU�[�DQG�VFDODU�\��PHDQGHY�[��UHWXUQV�WKH�GHYLDWLRQ�RI�HDFK�HOHPHQW

RI�[�IURP�WKH�DYHUDJH�IRU�[��DQG�P
PLQ

�LV�WKH�PLQLPXP�PDUNXS�

1RZ� WKDW� HIIHFWLYH� GHPDQG� LV� NQRZQ�� WKH� TXDQWLW\� HTXDWLRQ� FDQ� EH

FRPSOHWHG�� ,Q� WKLV� VLPSOH� LQLWLDO� V\VWHP�� WKH� IRUP� XVHG� SUHVXPHV� WKDW� ILUPV

DWWHPSW� WR� PDWFK� RXWSXW� WR� HIIHFWLYH� GHPDQG�� XVLQJ� D� OLQHDU� DGMXVWPHQW

PHFKDQLVP�
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�����θ W−Q = T W−� − D × (TW−� − (L W−� + FZW−� + FEW−� + Fπτ−�))� � < D < �

��� &RQFOXVLRQ

7KLV�FRPSOHWHV�WKH�V\VWHP��\LHOGLQJ�D�V\VWHP�ZLWK�ILYH�YHFWRU�DQG�RQH�VFDODU

GLIIHUHQFH�HTXDWLRQ��ZKHUH�WKH�QXPEHU�RI�GLPHQVLRQV�LV�D�IXQFWLRQ�RI�WKH�VL]H

RI� WKH� LQSXW�RXWSXW� PDWUL[� $�� 7KLV� KLJKO\� FRPSOH[� DQG� QRQOLQHDU� PRGHO� LV

FRQFHSWXDOO\� IDU� VLPSOHU� WKDQ� WKH�RQH� FRQWHPSODWHG� E\�)ULVFK�� DQG� LW� LV� OLWWOH

ZRQGHU�WKDW�KH�VKUDQN�IURP�FRQVWUXFWLQJ�KLV�³7DEOHDX�(FRQRPLTXH´��JLYHQ�WKH

DEVHQFH�RI�FRPSXWDWLRQDO�WRROV�LQ�KLV�GD\�

,W�LV�VWLOO�D�GLIILFXOW�WDVN��HYHQ�ZLWK�WRGD\¶V�WHFKQRORJ\��DQG�,�KDYH�QRW�\HW

EHHQ� DEOH� WR� VLPXODWH� WKLV� V\VWHP�� +RZHYHU�� LWV� FRQVWUXFWLRQ� KDV� HQDEOHG� D

XVHIXO�HFRQRPLF�LQVLJKW�RQ�WKH�HQGRJHQHLW\�RI�PRQH\��DQG�WKH�PRGHO�JLYHV�DQ

LQGLFDWLRQ� RI� WKH� FRPSOH[LW\� RI� D� PRUH� UHDOLVWLF� V\VWHP�� 7KH� LPSRUWDQFH� RI

QRQOLQHDULW\�LV�HYLGHQW��HYHQ�WKRXJK�RQO\�RQH�H[SOLFLWO\�QRQOLQHDU�IXQFWLRQ��IRU

ZDJH� GHWHUPLQDWLRQ�� LV� HPSOR\HG�� VLQFH� WKH� V\VWHP� LV� UHSOHWH� ZLWK� SURGXFW

WHUPV� EHWZHHQ� YDULDEOHV��7KH� GHJUHH� RI� QRQOLQHDULW\�ZRXOG� GRXEWOHVV� ULVH� DV

WKH�PRGHO�LV�PDGH�PRUH�UHDOLVWLF��ZLWK�WKH�LQWURGXFWLRQ�RI�VWRFNV��IL[HG�FDSLWDO�

SRSXODWLRQ�JURZWK�DQG�WHFKQLFDO�FKDQJH�

$V� QRWHG� LQ� &KDSWHU� 2QH�� WKH� PRGHOV� LQ� WKLV� WKHVLV� FDQQRW� EH� VROYHG

DQDO\WLFDOO\��7KLV�FKDSWHU� LQGLFDWHV� WKDW� WKH\�FDQ�DOVR�EH�GLIILFXOW� WR� VLPXODWH

QXPHULFDOO\�� DQG� \HW� WKH� VLPSOH� HFRQRP\� RXWOLQHG� DERYH� LV� PDQ\� VWHSV

UHPRYHG� IURP� D� PRGHO� ZKLFK� ZRXOG� GR� MXVWLFH� WR� 0LQVN\¶V� )LQDQFLDO

,QVWDELOLW\�+\SRWKHVLV��7KLV�LQGLFDWHV�WKDW�LW�PD\�EH�QHFHVVDU\�WR�PRYH�WRZDUGV

FRPSXWHU�VLPXODWLRQ�LI�SURJUHVV�LV�WR�EH�PDGH�LQ�PRGHOOLQJ�0LQVN\�
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� &RQFOXVLRQ��%DODQFLQJ�2XU�:D\�WR�,QVWDELOLW\

0LQVN\¶V�DPELWLRQ�LQ�FRQVWUXFWLQJ�WKH�)LQDQFLDO�,QVWDELOLW\�+\SRWKHVLV�ZDV

WR�EXLOG�D�WKHRU\�ZKLFK�³PDNHV�JUHDW�GHSUHVVLRQV�RQH�RI�WKH�SRVVLEOH�VWDWHV�LQ

ZKLFK�RXU�W\SH�RI�FDSLWDOLVW�HFRQRP\�FDQ�ILQG�LWVHOI´��0LQVN\��������[L���+LV

SXUSRVH�ZDV�WR�ILQG�³DQ�DSW�HFRQRPLF�WKHRU\�IRU�RXU�HFRQRP\´��0LQVN\������

����������� VLQFH� LW�ZDV� D�PDQLIHVW� IDFW� WKDW� FDSLWDOLVW� HFRQRPLHV�SHULRGLFDOO\

ILQG� WKHPVHOYHV� LQ� VXFK� D� VWDWH�� DQG� \HW� QHRFODVVLFDO� HFRQRPLFV� DUJXHV� WKDW

VXFK�D�VWDWH�LV�DQ�DEHUUDWLRQ�

0LQVN\¶V�VXFFHVV�LQ�GHYHORSLQJ�VXFK�DQ�DSW�WKHRU\�ZDV�PL[HG��$V�&KDSWHU

2QH� LQGLFDWHV�� KLV� YHUEDO� PRGHO� RI� WKH� )LQDQFLDO� ,QVWDELOLW\� +\SRWKHVLV

VXFFHVVIXOO\�EOHQGHG�WKH�LQVLJKWV�RI�.DOHFNL��)LVKHU�DQG�.H\QHV�LQWR�D�FRKHUHQW

WKHRU\�RI�WKH�ILQDQFLDO�G\QDPLFV�RI�D�GHYHORSHG�FDSLWDOLVW�HFRQRP\��+RZHYHU�

KH�ZDV� XQDEOH� WR� GHULYH� D�PHDQLQJIXO�PDWKHPDWLFDO�PRGHO� RI� WKH� ),+��7KLV

IDLOXUH�ZDV�DWWULEXWDEOH�LQ�SDUW�WR�KLV�UHOLDQFH�RQ�WKH�+DQVHQ�6DPXHOVRQ�OLQHDU

PXOWLSOLHU�DFFHOHUDWRU� PRGHO�� ZKLFK� &KDSWHU� 7ZR� HVWDEOLVKHG� ZDV

HFRQRPLFDOO\� XQVRXQG�� 7KH� )LQDQFLDO� ,QVWDELOLW\� +\SRWKHVLV� LV� DOVR

IXQGDPHQWDOO\�QRQOLQHDU��DQG�FRXOG�QRW�WKXV�EH�VXFFHVVIXOO\�FRQVWUXFWHG�XSRQ

WKHVH�OLQHDU�IRXQGDWLRQV�

,Q� WKLV� VHQVH��ZKLOH�0LQVN\¶V� WKHRU\�ZDV�HFRQRPLFDOO\� WLPHO\²LQ� WKDW� LW

SURYLGHG�D�FRKHUHQW�H[SODQDWLRQ�IRU� WKH�*UHDW�'HSUHVVLRQ��DQG�WKH�DYRLGDQFH

RI�D� VLPLODU�FDODPLW\�GXULQJ� WKH�HUD�RI�%LJ�*RYHUQPHQW²LW�ZDV�DKHDG�RI� LWV

WLPH� PDWKHPDWLFDOO\�� 7KH� DSSUHFLDWLRQ� RI� WKH� LPSRUWDQFH� RI� QRQOLQHDULW\� LQ

HFRQRPLF� DQDO\VLV� LV� VRPHWKLQJ�ZKLFK�ZDV� UHVWULFWHG� WR� D� IHZ� SLRQHHUV� OLNH
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.DOGRU��*RRGZLQ�DQG�%ODWW��XQWLO� LQWHUHVW� LQ�HFRQRPLF�G\QDPLFV�ZDV�UHYLYHG

GXULQJ�WKH�����V�E\�WKH�JHQHUDO�VFLHQWLILF�LQWHUHVW�LQ�WKH�SKHQRPHQRQ�RI�FKDRV

DQG�FRPSOH[LW\�WKHRU\�

7KH�PRGHOV� RI� &KDSWHUV� )RXU� DQG� )LYH� HVWDEOLVK� WKDW� WKHVH� YHU\�PRGHUQ

SKHQRPHQD�DUH�WKH�SURSHU�PDWKHPDWLFDO�IRXQGDWLRQV�IRU�0LQVN\¶V�+\SRWKHVLV�

7KHVH�&KDSWHUV� DOVR� LQWHJUDWH� WKH� ILQDQFLDO� DQDO\VLV� RI�0LQVN\�ZLWK� WKH� UHDO

DQDO\VLV�RI�*RRGZLQ��SURGXFLQJ�D�VHW�RI�PRGHOV�ZKLFK�SURYLGH�DQ� LQWHJUDWHG

H[SODQDWLRQ�IRU�WKH���WK�FHQWXU\�WUDGH�F\FOH��'HSUHVVLRQV��DQG�WKH�F\FOLFDO�EXW

VWDEOH� HFRQRP\� RI� WKH� SRVW�:DU� SHULRG�� 7KHVH� PRGHOV� LQGLFDWH� WKDW� D� GHEW

GHIODWLRQ�LV�LQHYLWDEOH�LQ�D�SXUH�FDSLWDOLVW�HFRQRP\��DQG�WKDW�%LJ�*RYHUQPHQW

FDQ�FRQWDLQ�WKH�WHQGHQF\�WR�GHIODWLRQ�

+RZHYHU� WKH�PRGHOV� RI� &KDSWHUV� )RXU� DQG� )LYH� FDQQRW� FDSWXUH� WKH� ULFK

SULFH� G\QDPLFV� RI� 0LQVN\¶V� +\SRWKHVLV�� &KDSWHU� 6L[¶V� GHIHQFH� RI� WKH

.DOHFNLDQ� PDUNXS� SULFLQJ� WKHRU\� LQ� WKH� FRQWH[W� RI� LQSXW�RXWSXW� G\QDPLFV

LQGLFDWHV� WKDW� WKH� LQWURGXFWLRQ� RI� D� SULFH� V\VWHP� PD\� IXUWKHU� HQKDQFH� WKH

IDU�IURP�HTXLOLEULXP� G\QDPLFV� RI� WKH� VLQJOH� FRPPRGLW\� PRGHOV�� +RZHYHU�

JLYHQ�WKH�IDLOXUH�WR�GDWH�WR�VLPXODWH�WKHVH�PRGHOV��WKLV�DUJXPHQW�PXVW�UHPDLQ

DQ�LPSOLFDWLRQ�RQO\�

7KLV�GHILFLHQF\�DVLGH��,�DP�FRQILGHQW�WKDW�WKLV�WKHVLV�KDV�SURYLGHG�D�FRJHQW

PDWKHPDWLFDO� UHQGLWLRQ� RI� WKH� HVVHQFH� RI� 0LQVN\¶V� )LQDQFLDO� ,QVWDELOLW\

+\SRWKHVLV�� 7KLV� WKHVLV� WKXV� SURYLGHV� DQ� DGGLWLRQDO� UHDVRQ� ZK\� WKH� SROLF\

LPSOLFDWLRQV�RI�0LQVN\¶V�+\SRWKHVLV�VKRXOG�EH�WDNHQ�VHULRXVO\�
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��� 3ROLF\�,PSOLFDWLRQV�RI�WKH�)LQDQFLDO�,QVWDELOLW\

+\SRWKHVLV

7KHUH� ZDV� URRP� IRU� FRPSODFHQF\� DPRQJ� HFRQRPLF� WKHRULVWV� WRZDUGV

0LQVN\¶V� WKHRU\� GXULQJ� WKH� ORQJ� SHULRG� RI� HFRQRPLF� VWDELOLW\� ZKHQ� KH� ILUVW

GHYHORSHG�WKH�K\SRWKHVLV��DQG�WKH�V\VWHP¶V�DSSDUHQW�DELOLW\�WR�VXUYLYH�D�PDMRU

GRZQWXUQ� LQ� �����PD\� KDYH� DPSOLILHG� WKLV� GLVSRVLWLRQ�� %XW� WKH� ����� 6WRFN

0DUNHW�&UDVK�DQG�WKH���������SURSHUW\�PDUNHW�ERRP�DQG�EXVW�ZKLFK�IROORZHG

LW�JDYH�$XVWUDOLD��(XURSH��-DSDQ�DQG�WKH�8QLWHG�6WDWHV�D�WDVWH�RI�GHEW�GHIODWLRQ�

DQG�IRU�D�WLPH�LQ�WKH�HDUO\�����V�DOO�WKHVH�HFRQRPLHV�WKHPVHOYHV�LQ�VLWXDWLRQV

ZLWK� VRPH� RI� WKH� KDOOPDUNV� RI� D� GHSUHVVLRQ�� D� GHEW�LQGXFHG� GHIODWLRQ� LQ� WKH

DIWHUPDWK�WR�D�VSHFXODWLYH�ERRP��ORZ�RU�QHJDWLYH�UDWHV�RI�PRQH\�JURZWK��ORZ

LQIODWLRQ�� D� FROODSVH� RI� LQYHVWPHQW� DQG� VORZ�� IUDJLOH� UHFRYHULHV� LQ� HFRQRPLF

DFWLYLW\��7KRXJK� WKH�FULVLV� LWVHOI�KDV�QRZ�SDVVHG� LQ�DOO� WKHVH� HFRQRPLHV� VDYH

-DSDQ�� WKH� FXUUHQW� VSHFXODWLYH� EXEEOH� RQ� :DOO� 6WUHHW²ZKLFK� PD\� DW� ODVW

VKRUWO\�EXUVW²VKRZV�WKDW�WKH�EHKDYLRXU�WKDW�JDYH�ULVH�WR�WKH�ODVW�FULVLV�LV�VWLOO

DOLYH�DQG�ZHOO��DQG�LW�LV�RQO\�D�PDWWHU�RI�WLPH�EHIRUH�WKH�QH[W�FULVLV�RFFXUV��7KH

SRVVLELOLW\�UHPDLQV�WKDW�WKH�WULJJHU�IRU�WKH�QH[W�RQH�PD\�\HW�HPDQDWH�IURP�WKH

ODVW�� LI� WKH� OHJDF\� RI� GHEW� IURP� -DSDQ¶V� %XEEOH� (FRQRP\� SURYHV

LQVXUPRXQWDEOH�

7KH� SROLF\� LPSOLFDWLRQV� RI�0LQVN\¶V� WKHRU\� VKRXOG� WKHUHIRUH� EH� KHHGHG�

EXW� WKH\� JLYH� OLWWOH� JURXQGV� IRU� RSWLPLVP�� %HFDXVH� WKH� K\SRWKHVLV� YLHZV

FDSLWDOLVP� DV� IXQGDPHQWDOO\� XQVWDEOH�� LW� GRHV� QRW� UHJDUG� HVFDSLQJ� IURP� D

FROODSVH� DV� DQ� HDV\� PDWWHU�� 7KH� HVVHQWLDO� OHVVRQ� RI� WKH� )LQDQFLDO� ,QVWDELOLW\
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+\SRWKHVLV� LV� WKDW� ZH� VKRXOG� DYRLG� GHEW� GHIODWLRQV� LQ� WKH� ILUVW� SODFH�� E\

GHYHORSLQJ� DQG�PDLQWDLQLQJ� LQVWLWXWLRQV� DQG�SROLFLHV�ZKLFK� HQIRUFH� ³D� µJRRG

ILQDQFLDO�VRFLHW\¶� LQ�ZKLFK�WKH�WHQGHQF\�E\�EXVLQHVVHV�DQG�EDQNHUV�WR�HQJDJH

LQ� VSHFXODWLYH� ILQDQFH� LV� FRQVWUDLQHG´� �0LQVN\� ������ ������ ����� 7KHVH

LQVWLWXWLRQDO� DUUDQJHPHQWV� LQFOXGH� FORVH� DQG� GLVFUHWLRQDU\� VXSHUYLVLRQ� RI

ILQDQFLDO� LQVWLWXWLRQV� DQG� ILQDQFLDO� DUUDQJHPHQWV�� QRQ�GLVFUHWLRQDU\

FRXQWHUF\FOLFDO� ILVFDO� DUUDQJHPHQWV�� DQG� D� ELDV� WRZDUGV� LQFRPH� HTXLW\� UDWKHU

WKDQ�LQHTXDOLW\�

,I� D� GHEW� GHIODWLRQ� GRHV� RFFXU�� 0LQVN\� UHFRPPHQGV� JRYHUQPHQW� ³SXPS

SULPLQJ´�� EXW� IRU� GLIIHUHQW� UHDVRQV� WKDQ� WKRVH� QRUPDOO\� SURSRVHG� E\

PDLQVWUHDP� .H\QHVLDQ� HFRQRPLVWV�� /DUJH� GHILFLWV� E\� JRYHUQPHQWV� GXULQJ

WLPHV�RI�HFRQRPLF�FULVLV�JHQHUDWH�FDVK�IORZV�ZKLFK�HQDEOH�EXVLQHVVHV�WR�UHSD\

WKH�GHEWV�LQFXUUHG�GXULQJ�WKH�SUHFHGLQJ�ERRP��0LQVN\����������������������

7KHVH�GHILFLWV�QHHG�WR�EH�VXVWDLQHG�IRU�ORQJ�HQRXJK�WR�HQDEOH�EXVLQHVVPHQ�WR

UHILQDQFH� WKHPVHOYHV� RXW� RI� WKH� GHEW� WUDS� LQGXFHG� E\� WKH� FROODSVH� RI� DVVHW

YDOXHV�

7KH�SULFH�V\VWHP�PXVW�DOVR�EH�PDQLSXODWHG�GXULQJ�D�GHIODWLRQ�WR�HQJHQGHU

FRPPRGLW\�SULFH�LQIODWLRQ��7KLV�LV�QHFHVVDU\��QRW��DV�.H\QHV�DUJXHG��WR�UHGXFH

WKH� UHDO� ZDJH� �.H\QHV� ������ ������������ EXW� VR� WKDW� WKH� UHDO� EXUGHQ� RI

DFFXPXODWHG�GHEW�FDQ�EH�UDSLGO\� UHGXFHG��DQG� WKH�FDVK�IORZV�RI�FRUSRUDWLRQV

PDGH�DUWLILFLDOO\�FDSDEOH�RI�VXVWDLQLQJ�WKDW�GHEW��6LPLODUO\��WKH�UDWH�RI�LQWHUHVW

PXVW� EH� GULYHQ� WR� YHU\� ORZ� OHYHOV�� QRW� EHFDXVH� WKLV�ZLOO� LQFUHDVH� WKH� UDWH� RI

LQYHVWPHQW�� DV� LQ� ,6�/0� DQDO\VLV�� EXW� EHFDXVH� WKLV� ORZ� UDWH� RI� LQWHUHVW� ZLOO

3DJH����

(FRQRPLF�*URZWK�DQG�)LQDQFLDO�,QVWDELOLW\



UHGXFH�WKH�UDWH�RI�DFFXPXODWLRQ�RI�GHEW��,W�FRXOG�EH�DUJXHG�WKDW�WKLV�LQVLJKW�OLHV

EHKLQG�WKH�FXUUHQW�-DSDQHVH�GLVFRXQW�UDWH�RI�KDOI�RI�RQH�SHU�FHQW�

+RZHYHU� PRGHUQ�GD\� ILVFDO� SROLF\� LQ� $PHULFD�� (XURSH� DQG� $XVWUDOLD� LV

GRPLQDWHG�� QRW� E\� D�0LQVNLDQ� YLVLRQ� RI� FDSLWDOLVP�� EXW� E\� D� IHWLVK� IRU� ]HUR

ILVFDO� GHILFLWV�ZKLFK� LV� LQVSLUHG� LQ� HTXDO�PHDVXUH� E\� QHRFODVVLFDO� HFRQRPLFV

DQG�WKH�ILQDQFH�PDUNHWV��)URP�D�0LQVNLDQ�SRLQW�RI�YLHZ��WKLV�IHWLVK�LV�OLNHO\�WR

UHVXOW�LQ�D�PL[HG�HFRQRP\�ZKLFK�LV�OHVV�DEOH�WR�UHVWUDLQ�WKH�WHQGHQF\�WRZDUGV

GHEW� GHIODWLRQ�� HVSHFLDOO\� LQ� WKH� FXUUHQW� PLOLHX� RI� ORZ� FRPPRGLW\� SULFH

LQIODWLRQ�

��� 7KH�=HUR�%XGJHW�'HILFLW�)HWLVK

$V�RI�WKH���WK�RI�-DQXDU\��������WKHUH�ZHUH����ELOOV�EHIRUH�WKH�86$�+RXVH

RI�5HSUHVHQWDWLYHV�ZKRVH�REMHFWLYH� LV� WR� HOLPLQDWH�EXGJHW�GHILFLWV�� HLWKHU�YLD

DQ� $FW� RU� E\� DPHQGPHQW� WR� WKH� &RQVWLWXWLRQ���� 1RQH� RI� WKHVH� OHJLVODWLYH

SURSRVDOV� HYLQFH� DQ\� DSSUHFLDWLRQ� RI� WKH� VWDELOLVLQJ� LPSDFW� RI� JRYHUQPHQW

GHILFLWV� GXULQJ� D� GRZQWXUQ����2QH� HYHQ� KDV� D� SURYLVLRQ� WKDW� LI� D� GHILFLW� GRHV

RFFXU�RQH�\HDU��LW�VKRXOG�EH�UHSDLG�HQWLUHO\�LQ�WKH�QH[W��ZKLFK�ZRXOG�WKHUHIRUH

HQVXUH� D� ILVFDO� VXUSOXV� LQ� WKH� VHFRQG� \HDU� RI� DQ\� UHFHVVLRQ� �+�-�5(6� ���

6HFWLRQ����VHH�$SSHQGL[�&��

7KH�0DDVWULFKW�7UHDW\�SURYLVLRQV�RQ�WKH�UHGXFWLRQV�RI�JRYHUQPHQW�GHILFLWV

DUH� OHVV� UHVWULFWLYH� RQ� WKH� DELOLW\� RI� JRYHUQPHQW� GHILFLWV� WR� DPHOLRUDWH� D

GRZQWXUQ� RQO\� E\� WKH� IDFW� WKDW� D� GHILFLW� RI� XS� WR� ���RI�*'3� LV� DOORZHG�� DV

FRPSDUHG�WR�WKH�86�SURYLVLRQV�IRU�D�]HUR�RU�SRVLWLYH�EXGJHW��+RZHYHU��JLYHQ

WKH� FRPSDUDWLYH�PHFKDQLFV� RI�86� DQG� (XURSHDQ� OHJLVODWXUHV�� WKH�0DDVWULFKW

3DJH����

(FRQRPLF�*URZWK�DQG�)LQDQFLDO�,QVWDELOLW\



SURYLVLRQV�DUH�IDU�PRUH�OLNHO\�WR�EH�HQDFWHG�WKDQ�WKH�86�DPHQGPHQWV²WKRXJK

SROLWLFDO�RSSRVLWLRQ�WR�ERWK�PRYHV�VKRXOG�QRW�EH�XQGHUHVWLPDWHG�

7KH�$XVWUDOLDQ�JRYHUQPHQW�LV�SXUVXLQJ�DQ�REMHFWLYH�RI�D�EDODQFHG�EXGJHW

E\�������IURP�DQ�LQLWLDO�SRVLWLRQ�RI�D�GHILFLW�HTXLYDOHQW�WR���SHU�FHQW�RI�*'3���

7KLV� WDUJHW�ZDV� VHW� DW� D� WLPH�ZKHQ� WKH�XQHPSOR\PHQW� UDWH�ZDV�����SHU� FHQW�

DQG�HPSOR\PHQW�ZDV�IRUHFDVW�WR�JURZ�DW�DQ�DYHUDJH�RI�OHVV�WKDQ���SHU�FHQW�IRU

WKH� QH[W� WKUHH� \HDUV�� ZKLFK� ZRXOG� PDNH� OLWWOH� LQURDG� LQWR� WKH� OHYHO� RI

XQHPSOR\PHQW����7KH�DQDO\VLV�VXSSRUWLQJ�WKH�GHILFLW�UHGXFWLRQ�SURJUDP�DUJXHG

WKDW�LWV�LPSDFW�RQ�WKH�UDWH�RI�HFRQRPLF�JURZWK�ZRXOG�EH�SRVLWLYH���

(YHQ� LI� WKH� $XVWUDOLDQ� JRYHUQPHQW� DFKLHYHV� LWV� REMHFWLYHV�� DQG� ERWK

0DDVWULFKW� DQG� WKH� 86� %DODQFHG� %XGJHW� DPHQGPHQWV� EHFRPH� ODZ�

JRYHUQPHQWV�ZLOO�VWLOO�QHFHVVDULO\�DWWHQXDWH�WKH�LQLWLDO�GRZQWXUQ��EHFDXVH�RI�WKH

VKHHU�ZHLJKW�RI�WKH�FROODSVH�RI�JRYHUQPHQW�UHYHQXHV�IURP�LQFRPH�WD[�GXULQJ�D

FULVLV�� DQG� WKH� REOLJDWRU\� JRYHUQPHQW� IXQFWLRQ� RI� XQHPSOR\PHQW� SD\PHQWV�

%XW�WKH�HQIRUFHPHQW�RI�WKLV�XQVRXQG�REMHFWLYH�LV�OLNHO\�WR�OHDG�WR�JRYHUQPHQW

DFWLRQ� ZKLFK� VXVWDLQV� WKH� HQVXLQJ� VOXPS�� E\� OLPLWLQJ� WKH� H[WHQW� WR� ZKLFK

JRYHUQPHQW� GHILFLWV� HQDEOH� ILUPV� WR� UHSD\� WKHLU� GHEW� FRPPLWPHQWV��:H� DUH

WKXV�OLNHO\�WR�VHH�OHQJWKLHU�UHFHVVLRQV�DQG�PRUH�DQDHPLF�UHFRYHULHV�LQ�IXWXUH�

FRXUWHV\� RI� WKH� FUXVDGH� IRU� VPDOOHU� JRYHUQPHQW�� :H� ZLOO� EDODQFH� RXU� ZD\

WRZDUGV�JUHDWHU�HFRQRPLF�DQG�ILQDQFLDO�LQVWDELOLW\��

2Q�WKH�PRQHWDU\�SROLF\�IURQW�� WKH�HPSKDVLV�XSRQ�WKH�PDLQWHQDQFH�RI� ORZ

LQIODWLRQ� LV� OLNHO\� WR� VHH� LQWHUHVW� UDWHV� EHLQJ� XVHG� H[FHVVLYHO\� LQ� DWWHPSWV� WR

UHVWUDLQ� ³LQIODWLRQDU\� H[SHFWDWLRQV´� GXULQJ� ERRPV�� 7KHVH� LQFUHDVHG� LQWHUHVW

UDWHV�ZLOO�LQVWHDG�DFFHOHUDWH�WKH�DFFXPXODWLRQ�RI�GHEW��WKXV�GHHSHQLQJ�WKH�GHEW

3DJH����

(FRQRPLF�*URZWK�DQG�)LQDQFLDO�,QVWDELOLW\



GHIODWLRQ�ZKLFK� IROORZV��:KLOH� FHQWUDO� EDQNV� DUH� XQOLNHO\� WR� HYHU� UHMHFW� WKH

OHQGHU� RI� ODVW� UHVRUW� IXQFWLRQ� GXULQJ� D� FULVLV�� WKHLU� FXUUHQW� EHKDYLRXU� LV�PRUH

OLNHO\�WR�SUHFLSLWDWH�RQH�

&RQVHTXHQWO\��IURP�D�0LQVNLDQ�SRLQW�RI�YLHZ��WKH�SURVSHFWV�IRU�FDSLWDOLVW

HFRQRPLHV�DV�ZH�HQWHU�WKH���VW�FHQWXU\�DUH�JORRP\�LQGHHG��%RWK�JRYHUQPHQWV

DQG�FDSLWDOLVWV�KDYH�IDLOHG�WR�OHDUQ�WKH�OHVVRQV�RI�WKH�SDVW²LQGHHG��DV�0LQVN\

REVHUYHG�� WKH� V\VWHP¶V� DELOLW\� WR� VXUYLYH� WKH� �������� FULVLV� KDV� EXLOW� XS

FRQILGHQFH� WKDW� VXFK� FULVHV� FDQ� DOZD\V� EH� VXUYLYHG�� +RZHYHU�� WKH� LQLWLDO

FRQGLWLRQV�RI�WKH�QH[W�FULVLV�DUH�OLNHO\�WR�EH�VXFK�WKDW�WKH�VOXPS�ZLOO�EH�PRUH

VHYHUH�WKDQ�WKDW�RI�WKH�����V��7KH�ORZ�UDWH�RI�FRPPRGLW\�LQIODWLRQ�ZKLFK�LV�WKH

OHJDF\�RI�WKH�����V�FUDVK�PHDQV�WKDW�WKH�QH[W�EXVW�LV�OLNHO\�WR�UHVXOW�LQ�DFWXDO

SULFH� GHIODWLRQ�� UDWKHU� WKDQ� WKH� PHUH� FHVVDWLRQ� RI� PRGHUDWH� LQIODWLRQ� ZKLFK

RFFXUUHG� LQ� WKH� HDUO\� µ��V�� ,I� )LVKHU¶V� 3DUDGR[� GRHV� UHWXUQ�� HYHQ� %LJ

*RYHUQPHQW� PD\� EH� XQDEOH� WR� VWRS� FDSLWDOLVP� HQWHULQJ� D� JHQXLQH

'HSUHVVLRQ²WKRXJK�QRW�D�*UHDW�RQH��,I�$PHULFDQ�DQG�(XURSHDQ�JRYHUQPHQWV

FRQWLQXH� WR� OLYH� XS� WR� WKHLU� FXUUHQW� ³LGHDOV´� LQ� WKH�PLGVW� RI� VXFK� D� FROODSVH�

WKHQ� WKH� IHWLVK� IRU� 6PDOO� *RYHUQPHQW� PD\� ZHOO� NHHS� WKH� HFRQRP\� LQ� D

'HSUHVVLRQ�IRU�D�FRQVLGHUDEOH�WLPH�

8OWLPDWHO\�� RQO\�D� FRPSOHWHO\�GLIIHUHQW� DSSURDFK� WR� HFRQRPLF� WKHRU\�DQG

SROLF\�FDQ�VDYH�XV�IURP�D�IXWXUH�RI�ILQDQFLDOO\�GULYHQ�F\FOHV�DQG�WKH�WKUHDW�RI

ORQJ� WHUP� VWDJQDWLRQ�� $V� 'HOHSODFH� DQG� 1HOO� HPSKDVLVH�� FULWLFLVP� RI� WKH

QHRFODVVLFDO� RUWKRGR[\� LV� QRW� HQRXJK�� DQ� DOWHUQDWLYH� HGLILFH� PXVW� DOVR� EH

RIIHUHG� �'HOHSODFH� DQG� 1HOO� ������ ���� 0LQVN\¶V� K\SRWKHVLV�� DQG� QRQOLQHDU

PRGHOV�RI�FDSLWDOLVP�DNLQ�WR�WKRVH�GHYHORSHG�LQ�WKLV�WKHVLV��PXVW�IRUP�SDUW�RI

3DJH����

(FRQRPLF�*URZWK�DQG�)LQDQFLDO�,QVWDELOLW\



WKDW�DSSURDFK��%XW� LW� LV�SUREDEOH� WKDW�� DV�ZLWK�.H\QHV¶V�PHVVDJH�VL[�GHFDGHV

DJR�� VXFK� WKHRULHV� ZLOO� RQO\� EH� KHHGHG� DIWHU� FDSLWDOLVP� KDV� HQWHUHG� D� FULVLV

ZKLFK�LV�LQ�SDUW�WKH�SURGXFW�RI�LWV�RZQ�LGHRORJ\�

3DJH����

(FRQRPLF�*URZWK�DQG�)LQDQFLDO�,QVWDELOLW\



%LEOLRJUDSK\

$QGUHVHQ��7����������³(FRQRPLF�EODFN�KROHV´��(FRQRPLHV�HW�6RFLHWHV��9RO�����

VSHFLDO�LVVXH�0RQQDLH�HW�3URGXFWLRQ�1R����������

$VDGD�� ������ ³0RQHWDU\� VWDELOL]DWLRQ� SROLF\� LQ� D�.H\QHV�*RRGZLQ�PRGHO�RI

WKH�JURZWK�F\FOH´��LQ�6HPPOHU��:�����������������

$VLPDNRSXORV��$���������´+DUURG�RQ�+DUURG��WKH�HYROXWLRQ�RI�µD�OLQH�RI�VWHDG\

JURZWK´¶��+LVWRU\�RI�3ROLWLFDO�(FRQRP\��9RO�����1R�������������

%DUELHU��(�%���HG����������(FRQRPLFV�DQG�(FRORJ\��&KDSPDQ�	�+DOO��/RQGRQ�

%ODWW��-�0��������'\QDPLF�(FRQRPLF�6\VWHPV��0(�6KDUSH��$UPRQN�

%UDXQ�� 0��� ������ 'LIIHUHQWLDO� (TXDWLRQV� DQG� 7KHLU� $SSOLFDWLRQV�

6SULQJHU�9HUODJ��1HZ�<RUN�

&DOOHQ��7���������³(VWLPDWHV�RI�3ULYDWH�6HFWRU�:HDOWK´��5HVHDUFK�'LVFXVVLRQ

3DSHU�������5HVHUYH�%DQN�RI�$XVWUDOLD��6\GQH\�

&ORZHU��5���������³7KH�.H\QHVLDQ�FRXQWHUUHYROXWLRQ��D� WKHRUHWLFDO�DSSUDLVDO´

LQ�+DKQ��)�+��DQG�%UHFKOLQJ��)�3�5����HGV���7KH�7KHRU\�RI�,QWHUHVW�5DWHV�

1HZ�<RUN�

&RVWDQ]D��5���������³(FRORJLFDO�HFRQRPLF�V\VWHPV�DQDO\VLV��RUGHU�DQG�FKDRV´�

LQ�%DUELHU�������������

'H�%UXQKRII��6���������0DU[�RQ�0RQH\��8UL]HQ�%RRNV��1HZ�<RUN�

'HOHSODFH��*��	�1HOO��(�-���HGV����������0RQH\�LQ�0RWLRQ��7KH�3RVW�.H\QHVLDQ

DQG�&LUFXODWLRQ�$SSURDFKHV��0DFPLOODQ��/RQGRQ�

3DJH����

(FRQRPLF�*URZWK�DQG�)LQDQFLDO�,QVWDELOLW\



BBBBBB�����E� ³0RQHWDU\� &LUFXODWLRQ� DQG� (IIHFWLYH� 'HPDQG´�� LQ� 'HOHSODFH�

*��	�1HOO��(�-�������D��

'HVDL�� 0��� ������ ³*URZWK� &\FOHV� DQG� ,QIODWLRQ� LQ� D� 0RGHO� RI� WKH� &ODVV

6WUXJJOH´��-RXUQDO�RI�(FRQRPLF�7KHRU\��9RO�������������

'HVDL�� 0��� ������ ³$Q� (QGRJHQRXV� *URZWK�&\FOH� ZLWK� 9LQWDJH� &DSLWDO´

(FRQRPLFV�RI�3ODQQLQJ��9RO�����,VV������������

'XPHQLO��*��	�/HY\��'�����������³7KH�G\QDPLFV�RI�FRPSHWLWLRQ��D�UHVWRUDWLRQ

RI� WKH� FODVVLFDO� DQDO\VLV´��&DPEULGJH� -RXUQDO� RI� (FRQRPLFV�� 9RO�� ���

��������

BBBBBB��������� ³7KH� FRPSHWLWLYH� SURFHVV� LQ� D� IL[HG� FDSLWDO� HQYLURQPHQW�� D

FODVVLFDO�YLHZ´��0DQFKHVWHU�6FKRRO��9RO�����1R�����������

(DWZHOO�� -��� 0LOJDWH�� 0��� DQG� 1HZPDQ�� 3��� ������ 7KH� 1HZ� 3DOJUDYH�

0DFPLOODQ��/RQGRQ�

)LVKHU��,���������7KH�7KHRU\�RI�,QWHUHVW��1HZ�<RUN��.HOOH\�	�0LOOPDQ�

BBBBBB�������7KH�GHEW�GHIODWLRQ�WKHRU\�RI�JUHDW�GHSUHVVLRQV��(FRQRPHWULFD����

��������

)ODVFKHO��3��	�6HPPOHU��:�����������³&ODVVLFDO�DQG�1HRFODVVLFDO�&RPSHWLWLYH

$GMXVWPHQW�3URFHVVHV´���0DQFKHVWHU�6FKRRO��9RO�����1R�����������

)ULVFK�� 5��� ������ ³3URSDJDWLRQ� SUREOHPV� DQG� LPSXOVH� SUREOHPV� LQ� G\QDPLF

HFRQRPLFV´�� (FRQRPLF� HVVD\V� LQ� KRQRXU� RI� *XVWDY� &DVVHO�� /RQGRQ�

*HRUJH�$OOHQ�	�8QZLQ����������

*DOEUDLWK�� -�.��� ������ 7KH� *UHDW� &UDVK� ������ +RXJKWRQ� 0LIIOLQ� &RPSDQ\�

%RVWRQ�

3DJH����

(FRQRPLF�*URZWK�DQG�)LQDQFLDO�,QVWDELOLW\



*RRGZLQ�� 5�0��� ������ ³$� QRQ�OLQHDU� WKHRU\� RI� WKH� F\FOH´�� 5HYLHZ� RI

(FRQRPLFV�DQG�6WDWLVWLFV��9RO��������������

BBBBBB������� ³$� *URZWK� &\FOH´�� LQ� )HLQVWHLQ�� &�+�� �HG���� 6RFLDOLVP�

&DSLWDOLVP� DQG� (FRQRPLF� *URZWK�� &DPEULGJH� 8QLYHUVLW\� 3UHVV�

&DPEULGJH�� ������� 5HSULQWHG� LQ� *RRGZLQ�� 5�0��� ������ (VVD\V� LQ

'\QDPLF�(FRQRPLFV��0DF0LOODQ��/RQGRQ�

*URHQHZHJHQ�� 3��� ������ $� 6RDULQJ� (DJOH�� $OIUHG� 0DUVKDOO� ����������

(GZDUG�(OJDU��$OGHUVKRW�

+DUURG��5�)���������³$Q�HVVD\�LQ�G\QDPLF�WKHRU\´��(FRQRPLF�-RXUQDO��������

BBBBBB�������7RZDUGV�D�'\QDPLF�(FRQRPLFV��0DFPLOODQ��/RQGRQ�

BBBBBB�������³¶1RWHV�RQ�7UDGH�&\FOH�7KHRU\¶´��(FRQRPLF�-RXUQDO����������

BBBBBB������� ³6HFRQG� (VVD\� LQ� '\QDPLF� 7KHRU\´�� (FRQRPLF� -RXUQDO�

��������

+LFNV��-�5���������³0U�.H\QHV�DQG�WKH�&ODVVLFV´��(FRQRPLFD����������

BBBBBB�������´0U�+DUURG¶V�'\QDPLF�7KHRU\´��(FRQRPLFD����������

BBBBBB������� $� &RQWULEXWLRQ� WR� WKH� 7KHRU\� RI� WKH� 7UDGH� &\FOH�� 2[IRUG

8QLYHUVLW\�3UHVV��2[IRUG�

BBBBBB������� ³,6�/0²$Q� ([SODQDWLRQ´� LQ� 0RQH\�� ,QWHUHVW� DQG� :DJHV�

%ODFNZHOO��2[IRUG�

7KH� 5HVHDUFK� )RXQGDWLRQ� RI� WKH� ,QVWLWXWH� RI� &KDUWHUHG� )LQDQFLDO� $QDO\VWV�

������7KH�)RXQGHUV�RI�0RGHUQ�)LQDQFH��7KHLU�3UL]H�ZLQQLQJ�&RQFHSWV

DQG������1REHO�/HFWXUHV��7KH�5HVHDUFK�)RXQGDWLRQ�RI� WKH� ,QVWLWXWH�RI

&KDUWHUHG�)LQDQFLDO�$QDO\VWV��&KDUORWWHVYLOOH�

3DJH����

(FRQRPLF�*URZWK�DQG�)LQDQFLDO�,QVWDELOLW\



,VDDF��$�*���������³(FRQRPLF�6WDELOL]DWLRQ�DQG�0RQH\�6XSSO\�(QGRJHQHLW\�LQ

D� &RQIOLFWLQJ� &ODLPV� (QYLURQPHQW´�� -RXUQDO� RI� 3RVW� .H\QHVLDQ

(FRQRPLFV��9RO�����1R�������������

-DUVXOLF�� 0��� ������ ³(QGRJHQRXV� FUHGLW� VQG� HQGRJHQRXV� EXVLQHVV� F\FOHV´�

-RXUQDO�RI�3RVW�.H\QHVLDQ�(FRQRPLFV��9RO������������

-HYRQV�� 6��� ������ 7KHRU\� RI� 3ROLWLFDO� (FRQRP\�� �WK� (GLWLRQ�� 0DFPLOODQ�

/RQGRQ�������

.DOGRU��1���������³$�PRGHO�RI� WKH� WUDGH�F\FOH´��(FRQRPLF�-RXUQDO��9RO�����

������

.DOHFNL��0��� ������ ³7KH� SULQFLSOH� RI� LQFUHDVLQJ� ULVN´��(FRQRPLFD�� ��������

UHSULQWHG�LQ�.DOHFNL��������������

BBBBBB������� ³0U� :KLWPDQ� RQ� WKH� FRQFHSW� RI� µGHJUHH� RI� PRQRSRO\¶²D

FRPPHQW´��(FRQRPLF�-RXUQDO����������

BBBBBB�������³&RVWV�DQG�3ULFHV´��LQ�.DOHFNL�������������

BBBBBB������� 6HOHFWHG� (VVD\V� RQ� WKH� '\QDPLFV� RI� WKH� &DSLWDOLVW� (FRQRP\

�����������&DPEULGJH�8QLYHUVLW\�3UHVV��&DPEULGJH�

BBBBBB������� &ROOHFWHG� :RUNV� RI� 0LFKDO� .DOHFNL�� 2VLDW\QVNL�� -�� �HG���

&ODUHQGRQ�3UHVV��2[IRUG�

.DSXU�� -�1��� .XPDU�� 8��� DQG� .XPDU�� 9��� ������ ³6RPH� SRVVLEOH� PRGHOV� IRU

WHFKQRORJLFDO� LQQRYDWLRQ�� GLIIXVLRQ� �� H[SORLWLQJ� DQDORJRXV

FKDUDFWHULVWLFV� RI� HQWURSLF� PHDVXUHV´�� -RXUQDO� RI� 6FLHQWLILF� DQG

,QGXVWULDO�5HVHDUFK��9RO�������������

3DJH����

(FRQRPLF�*URZWK�DQG�)LQDQFLDO�,QVWDELOLW\



.HHQ�� 6��� ������ ³)LQDQFH� DQG� (FRQRPLF� %UHDNGRZQ�� 0RGHOOLQJ� 0LQVN\¶V

)LQDQFLDO� ,QVWDELOLW\� +\SRWKHVLV´�� -RXUQDO� RI� 3RVW� .H\QHVLDQ

(FRQRPLFV��9RO������1R�������������

BBBBBB�������³7KH�&KDRV�RI�)LQDQFH´��(FRQRPLHV�HW�6RFLHWHV��9RO������VSHFLDO

LVVXH�0RQQDLH�HW�3URGXFWLRQ�1R������������

BBBBBB������� ³)URP� VWRFKDVWLFV� WR� FRPSOH[LW\� LQ� PRGHOV� RI� HFRQRPLF

LQVWDELOLW\´��1RQOLQHDU�'\QDPLFV��3V\FKRORJ\�DQG�/LIH�6FLHQFHV��9RO�

���1R�������������

BBBBBB������� ³$QVZHUV� �DQG� 4XHVWLRQV�� IRU� 6UDIILDQV� �DQG� .DOHFNLDQV�´�

5HYLHZ�RI�3ROLWLFDO�(FRQRP\��IRUWKFRPLQJ��

.H\QHV��-0���������7KH�*HQHUDO�7KHRU\�RI�(PSOR\PHQW��,QWHUHVW�DQG�0RQH\�

0DFPLOODQ��/RQGRQ�

BBBBBB�����D�� ³7KH�*HQHUDO� 7KHRU\� RI� (PSOR\PHQW´��4XDUWHUO\� -RXUQDO� RI

(FRQRPLFV����������

BBBBBB�����E�� ³$OWHUQDWLYH� WKHRULHV� RI� WKH� UDWH� RI� LQWHUHVW´�� (FRQRPLF

-RXUQDO����������

.UHJHO��-�$���������´(FRQRPLF�G\QDPLFV�DQG�WKH�WKHRU\�RI�VWHDG\�JURZWK��DQ

KLVWRULFDO� HVVD\� RQ� +DUURG¶V� µNQLIH�HGJH´¶�� +LVWRU\� RI� 3ROLWLFDO

(FRQRP\��9RO�����1R������������

.ULHVOHU�� 3��� ������ .DOHFNL¶V� PLFURDQDO\VLV�� WKH� GHYHORSPHQW� RI� .DOHFNL¶V

DQDO\VLV� RI� SULFLQJ� DQG� GLVWULEXWLRQ�� &DPEULGJH� 8QLYHUVLW\� 3UHVV�

&DPEULGJH�

3DJH����

(FRQRPLF�*URZWK�DQG�)LQDQFLDO�,QVWDELOLW\



BBBBBB�������³$QVZHUV�IRU�6WHHGPDQ´��5HYLHZ�RI�3ROLWLFDO�(FRQRP\��9RO���

1R��������������

.\GODQG�� )�(��� 3UHVFRWW�� (�&��� ������ ³%XVLQHVV� F\FOHV� �� UHDO� IDFWV� DQG� D

PRQHWDU\� P\WK´�� )HGHUDO� 5HVHUYH� %DQN� RI� 0LQQHDSROLV� 4XDUWHUO\

5HYLHZ�������

/DVNL��.���������³.DOHFNL��0LFKDO´�LQ�7KH�1HZ�3DOJUDYH�

/HLMRQKXIYXG�� $��� ������ ³.H\QHV� DQG� WKH� .H\QHVLDQV�� D� VXJJHVWHG

LQWHUSUHWDWLRQ´��$PHULFDQ�(FRQRPLF�5HYLHZ�

BBBBBB�������2Q�.H\QHVLDQ�HFRQRPLFV�DQG�WKH�HFRQRPLFV�RI�.H\QHV��2[IRUG

8QLYHUVLW\�3UHVV��2[IRUG�

/RUHQ]�� +�:��� ������1RQOLQHDU� '\QDPLFDO� (FRQRPLFV� DQG�&KDRWLF�0RWLRQ�

6SULQJHU�9HUODJ��%HUOLQ�

0DFIDUODQH��,��������³7KH�OHVVRQV�IRU�PRQHWDU\�SROLF\´�LQ�7KH�'HUHJXODWLRQ�RI

)LQDQFLDO�,QWHUPHGLDULHV��5HVHUYH�%DQN�RI�$XVWUDOLD��6\GQH\�

0DUVKDOO�� $�(��� ������ 3ULQFLSOHV� RI� (FRQRPLFV�� �WK� (GLWLRQ�� 0DFPLOODQ�

/RQGRQ�

0DU[��.��������&DSLWDO��$�FULWLFDO�DQDO\VLV�RI�FDSLWDOLVW�SURGXFWLRQ��9ROXPH�,�

3URJUHVV�3XEOLVKHUV��0RVFRZ�������

0DWK6RIW� ,QF��� ������ 0DWKFDG� ���� 3OXV�� 0DWK6RIW� ,QF��� &DPEULGJH�

0DVVDFKXVHWWV�

0LOOHU��0�+���������³1REHO�/HFWXUH´��UHSULQWHG�LQ�7KH�5HVHDUFK�)RXQGDWLRQ�RI

WKH�,QVWLWXWH�RI�&KDUWHUHG�)LQDQFLDO�$QDO\VWV���������������

3DJH����

(FRQRPLF�*URZWK�DQG�)LQDQFLDO�,QVWDELOLW\



0LQVN\�� +�0��� ����D�� ³0RQHWDU\� 6\VWHPV� DQG� $FFHOHUDWRU� 0RGHOV´�� 7KH

$PHULFDQ�(FRQRPLF�5HYLHZ��9RO������1R�����UHSULQWHG�LQ�0LQVN\������

��������

BBBBBB�����E��³&HQWUDO�%DQNLQJ�DQG�0RQH\�0DUNHW�&KDQJHV´��7KH�4XDUWHUO\

-RXUQDO� RI� (FRQRPLFV�� 9RO�� ���� 1R�� ��� UHSULQWHG� LQ� 0LQVN\� �����

��������

BBBBBB�������³$�OLQHDU�PRGHO�RI�F\FOLFDO�JURZWK´��5HYLHZ�RI�(FRQRPLFV�DQG

6WDWLVWLFV��9RO��������������

BBBBBB�������³&DQ�µ,W¶�+DSSHQ�$JDLQ"´��LQ�'HDQ�&DUVRQ���HG����%DQNLQJ�DQG

0RQHWDU\�6WXGLHV��5LFKDUG�'�,UZLQ��+RPHZRRG��UHSULQWHG�LQ�0LQVN\

�����������

BBBBBB�����E�� &RPPHQW� RQ� µ0RQH\� DQG� %XVLQHVV� &\FOHV¶´�� 5HYLHZ� RI

(FRQRPLFV�DQG�6WDWLVWLFV��9RO�����6XSSOHPHQW�������

BBBBBB������� ³/RQJHU� ZDYHV� LQ� ILQDQFLDO� UHODWLRQV�� ILQDQFLDO� IDFWRUV� LQ� WKH

PRUH� VHYHUH� GHSUHVVLRQV´�� $PHULFDQ� (FRQRPLF� $VVRFLDWLRQ� 3DSHUV

DQG�3URFHHGLQJV��9RO��������������

BBBBBB������� ³7KH� LQWHJUDWLRQ� RI� VLPSOH� JURZWK� DQG� F\FOH� PRGHOV´�� LQ

%UHQQDQ��0�-����HG����3DWWHUQV�RI�0DUNHW�%HKDYLRXU��(VVD\V�LQ�KRQRU

RI�3KLOLS�7DIW��8QLYHUVLW\�3UHVV�RI�1HZ�(QJODQG��UHSULQWHG�LQ�0LQVN\

��������������

BBBBBB������� ³$JJUHJDWH� GHPDQG� VKLIWV�� ODERU� WUDQVIHUV�� DQG� LQFRPH

GLVWULEXWLRQ´�� $PHULFDQ� -RXUQDO� RI� $JULFXOWXUDO� (FRQRPLFV

3URFHHGLQJV�3DSHUV��9RO��������������

3DJH����

(FRQRPLF�*URZWK�DQG�)LQDQFLDO�,QVWDELOLW\



BBBBBB�����D�� ³7KH� � QHZ� XVHV� RI� PRQHWDU\� SRZHUV´�� 1HEUDVND� -RXUQDO� RI

(FRQRPLFV�DQG�%XVLQHVV��UHSULQWHG�LQ�0LQVN\���������������

BBBBBB�����E�� ³3ULYDWH� VHFWRU� DVVHW� PDQDJHPHQW� DQG� WKH� HIIHFWLYHQHVV� RI

PRQHWDU\�SROLF\�� WKHRU\�DQG�SUDFWLYH´��7KH�-RXUQDO�RI�)LQDQFH��9RO�

������������

BBBBBB������� ³)LQDQFLDO� LQVWDELOLW\� UHYLVLWHG�� WKH� HFRQRPLFV� RI� GLVDVWHU´�� LQ

0LQVN\��������������

BBBBBB�������-RKQ�0D\QDUG�.H\QHV��&ROXPELD�8QLYHUVLW\�3UHVV��1HZ�<RUN�

BBBBBB������� ³7KH� )LQDQFLDO� ,QVWDELOLW\� +\SRWKHVLV�� DQ� LQWHUSUHWDWLRQ� RI

.H\QHV�DQG�DQ�DOWHUQDWLYH�WR�µVWDQGDUG¶�WKHRU\´��1HEUDVND�-RXUQDO�RI

(FRQRPLFV�DQG�%XVLQHVV��UHSULQWHG�LQ�0LQVN\�������������

BBBBBB������� ³7KH� ILQDQFLDO� LQVWDELOLW\� K\SRWKHVLV�� D� UHVWDWHPHQW´�� 7KDPHV

3DSHUV�LQ�3ROLWLFDO�(FRQRP\��UHSULQWHG�LQ�0LQVN\���������������

BBBBBB�����D�� ³)LQDQFH� DQG� SURILWV�� WKH� FKDQJLQJ� QDWXUH� RI� $PHULFDQ

EXVLQHVV� F\FOHV´�� 7KH� %XVLQHVV� &\FOH� DQG� 3XEOLF� 3ROLF\�� ��������

-RLQW� (FRQRPLF� &RPPLWWHH�� &RQJUHVV� RI� WKH� 8QLWHG� 6WDWHV�� 86

*RYHUQPHQW� 3XEOLVKLQJ� 2IILFH�� :DVKLQJWRQ�� UHSULQWHG� LQ� 0LQVN\

������������

BBBBBB�����E�� ³&DSLWDOLVW� ILQDQFLDO� SURFHVVHV� DQG� WKH� LQVWDELOLW\� RI

FDSLWDOLVP´��-RXUQDO�RI�(FRQRPLF�,VVXHV��9RO�����1R�����UHSULQWHG�LQ

0LQVN\�������������

BBBBBB�������,QIODWLRQ��5HFHVVLRQ�DQG�(FRQRPLF�3ROLF\��:KHDWVKHDI��6XVVH[�

3DJH����

(FRQRPLF�*URZWK�DQG�)LQDQFLDO�,QVWDELOLW\



BBBBBB�������6WDELOLVLQJ�DQ�8QVWDEOH�(FRQRP\��<DOH�8QLYHUVLW\�3UHVV��1HZ

+DYHQ�

BBBBBB������� ³)LQDQFLDO� IDFWRUV� LQ� WKH� HFRQRPLFV� RI� FDSLWDOLVP´��-RXUQDO� RI

)LQDQFLDO�6HUYLFHV�5HVHDUFK��9RO�����1R���������������

BBBBBB�����D��³7KH�HVVHQWLDO�FKDUDFWHULVWLFV�RI�3RVW�.H\QHVLDQ�HFRQRPLFV´��LQ

'HOHSODFH��*��	�1HOO��(�-�������D���������

BBBBBB�����E�� ³8QFHUWDLQW\� DQG� WKH� LQVWLWXWLRQDO� VWUXFWXUH� RI� FDSLWDOLVW

HFRQRPLHV´��-RXUQDO�RI�(FRQRPLF�,VVXHV��9RO��������������

0LURZVNL��3���������³7KH�UROH�RI�FRQVHUYDWLRQ�SULQFLSOHV�LQ�7ZHQWLHWK�&HQWXU\

HFRQRPLF�WKHRU\´��3KLORVRSK\�RI�6RFLDO�6FLHQFH��9RO��������������

0RRUH��%�� -��� ������+RUL]RQWDOLVWV� DQG�9HUWLFDOLVWV�� 7KH�0DFURHFRQRPLFV�RI

&UHGLW�0RQH\��&DPEULGJH�8QLYHUVLW\�3UHVV��&DPEULGJH�

2VLDW\QVNL�� -��� ������ �HG���� &ROOHFWHG� :RUNV� RI� 0LFKDO� .DOHFNL�� &ODUHQGRQ

3UHVV��2[IRUG�

3KLOOLSV��$�:���������³7KH�UHODWLRQVKLS�EHWZHHQ�XQHPSORL\PHQW�DQG� WKH�UDWH

RI� FKDQJH� RI�PRQH\� ZDJH� UDWHV� LQ� WKH� 8QLWHG�.LQJGRP�� ���������´�

(FRQRPLFD����������

3RPHDX��<��DQG�0DQQHYLOOH��3���������³,QWHUPLWWHQW�WUDQVLWLRQ�WR�WXUEXOHQFH�LQ

GLVVLSDWLYH� G\QDPLFDO� V\VWHPV´�� &RPPXQLFDWLRQV� LQ� 0DWKHPDWLFDO

3K\VLFV��9RO��������������

5H\QROGV�� 3�-��� ������ 3ROLWLFDO� (FRQRP\�� $� V\QWKHVLV� RI� .DOHFNLDQ� DQG

3RVW�.H\QHVLDQ�(FRQRPLFV��:KHDWVKHDI��6XVVH[�

5RVGROVN\��5���������7KH�0DNLQJ�RI�0DU[¶V�&DSLWDO��3OXWR�3UHVV��/RQGRQ�

3DJH����

(FRQRPLF�*URZWK�DQG�)LQDQFLDO�,QVWDELOLW\



6DPXHOVRQ��3�$���������´,QWHUDFWLRQV�EHWZHHQ� WKH�PXOWLSOLHU�DQDO\VLV�DQG� WKH

SULQFLSOH� RI� DFFHOHUDWLRQ´��5HYLHZ� RI� (FRQRPLFV� 6WDWLVWLFV��0D\� �����

������

BBBBBB�����E�� ³$� V\QWKHVLV� RI� WKH� SULQFLSOH� RI� DFFHOHUDWLRQ� DQG� WKH

PXOWLSOLHU´��-RXUQDO�RI�3ROLWLFDO�(FRQRP\��9RO��������������

6DZ\HU�� �������� ³4XHVWLRQV� IRU�.DOHFNLDQV�� D� UHVSRQVH´��5HYLHZ�RI� 3ROLWLFDO

(FRQRP\��9RO����1R�������������

6FKQHLGHU�� -� DQG�Ziesemer, T., 1994, ³:KDW¶V�1HZ�DQG�:KDW¶V�2OG� LQ�1HZ

*URZWK�7KHRU\��(QGRJHQRXV�7HFKQRORJ\��0LFURIRXQGDWLRQ�DQG�*URZWK

5DWH�3UHGLFWLRQV���$�&ULWLFDO�2YHUYLHZ´��0HULW�5HVHDUFK�0HPRUDQGXP

���������

6HPPOHU�� :��� ������ ³2Q� QRQOLQHDU� WKHRULHV� RI� HFRQRPLF� F\FOHV� DQG� WKH

SHUVLVWHQFH�RI�EXVLQHVV�F\FOHV´��0DWKHPDWLFDO�6RFLDO�6FLHQFHV��9RO�����

������

6KDZ�� $�� DQG� 'HVDL�� 0��� ������ ³*URZWK� F\FOHV� ZLWK� LQGXFHG� WHFKQLFDO

FKDQJH´��(FRQRPLF�-RXUQDO��9RO����������������

6KDLNK�� $��� ������ ³$FFXPXODWLRQ�� ILQDQFH� DQG� HIIHFWLYH� GHPDQG� LQ� 0DU[�

.H\QHV�DQG�.DOHFNL´��LQ�6HPPOHU��:��������������

6LHJHO��6��������1RQSDUDPHWULF�6WDWLVWLFV��0F*UDZ�+LOO��1HZ�<RUN

6NRWW�� 3��� ������ ³(IIHFWLYH� 'HPDQG�� &ODVV� 6WUXJJOH� DQG� &\FOLFDO� *URZWK´�

,QWHUQDWLRQDO�(FRQRPLF�5HYLHZ��9RO�����1R�������������

6PLWK�� $��� ������ $Q� ,QTXLU\� LQWR� WKH� 1DWXUH� DQG� &DXVHV� RI� WKH� :HDOWK� RI

1DWLRQV��/LEHUW\�&ODVVLFV��,QGLDQDSROLV�������

3DJH����

(FRQRPLF�*URZWK�DQG�)LQDQFLDO�,QVWDELOLW\



6SRUWHOOL��0�&��������� �³$�.ROPRJRURII�*HQHUDOL]HG�3UHGDWRU�3UH\�0RGHO�RI

*RRGZLQ¶V� *URZWK�&\FOH´�� -RXUQDO� RI� (FRQRPLFV� �� =HLWVFKULIW� )XU

1DWLRQDORNRQRPLH��9RO�����1R�����������

6RORZ�� 5�0��� ������ ´$� FRQWULEXWLRQ� WR� WKH� WKHRU\� RI� HFRQRPLF� JURZWK´�

4XDUWHUO\�-RXUQDO�RI�(FRQRPLFV��9RO������������

6WHHGPDQ�� ,�� �������� ³1DWXUDO� 3ULFHV�� 'LIIHUHQWLDO� 3URILW� 5DWHV� DQG� WKH

&ODVVLFDO� &RPSHWLWLYH� 3URFHVV´�� 0DQFKHVWHU� 6FKRRO�� 9RO�� ��� 1R�� ��

��������

BBBBBB��������� ³4XHVWLRQV� IRU� .DOHFNLDQV´�� 5HYLHZ� RI� 3ROLWLFDO� (FRQRP\�

9RO����1R�������������

8VHOWRQ��*&�� ������/DJV� LQ� WKH�(IIHFW� RI�0RQHWDU\�3ROLF\��0�'HNNHU��1HZ

<RUN�

9HOOXSLOODL��.���������³6RPH�VWDELOLW\�SURSHUWLHV�RI�*RRGZLQ¶V�JURZWK�F\FOH´�

-RXUQDO� RI� (FRQRPLFV� �� =HLWVFKULIW� )XU� 1DWLRQDORNRQRPLH�� 9RO�� ���

��������

9HUVSDJHQ�� %��� ������ ³7HFKQRORJ\� ,QGLFDWRUV� DQG� (FRQRPLF� *URZWK� LQ� WKH

(XURSHDQ� $UHD�� 6RPH� (PSLULFDO� (YLGHQFH´�� 0(5,7� 5HVHDUFK

0HPRUDQGXP���������

9LVXDO� 6ROXWLRQV� ,QF��� ������ 9LVVLP� ���$�� 9LVXDO� 6ROXWLRQV� ,QF��� :HVWIRUG�

0DVVDFKXVHWWV�

:ROIUDP� 5HVHDUFK� ,QF��� ������ � 0DWKHPDWLFD� ����� :ROIUDP� 5HVHDUFK� ,QF�

&KDPSDLJQ��,OOLQRLV�

3DJH����

(FRQRPLF�*URZWK�DQG�)LQDQFLDO�,QVWDELOLW\



:UD\��/�5���������0RQH\�DQG�&UHGLW�LQ�&DSLWDOLVW�(FRQRPLHV��(GZDUG�(OJDU�

9HUPRQW�

:ULJKW�� '�0��� ������ ´0U� +DUURG� DQG� *URZWK� (FRQRPLFV´�� 5HYLHZ� RI

(FRQRPLFV�DQG�6WDWLVWLFV����������

3DJH����

(FRQRPLF�*URZWK�DQG�)LQDQFLDO�,QVWDELOLW\



7KLV�SDJH�LQWHQWLRQDOO\�OHIW�EODQN

3DJH����



� KWWS���ZZZ�Q\VH�FRP�SXEOLF�GDWD�VWDWKWRF�KWPO�� 7KH�1<6$� ,QGH[� LV� D

FRPSUHKHQVLYH� LQGH[� RI� DOO� WUDGHG� VWRFNV�� XQOLNH� WKH� 'RZ� -RQHV� ,QGH[�� )RU

GHWDLOV�FRQVXOW�KWWS���ZZZ�Q\VH�FRP�SXEOLF�GDWD�KLVWILOH�Q\DGHVF�KWPO�

� 7KH�),+�FDQ�EH�WUDFHG�IXUWKHU�EDFN��WR�0LQVN\����������������������

+RZHYHU�ZKLOH�WKLV�SDSHU�GLG�GHDO�ZLWK�WKH�LQWHJUDWLRQ�RI�ILQDQFH�ZLWK�WKH�UHDO

HFRQRP\��PDQ\�RI� WKH�NH\�FRQFHSWV�RI� WKH�),+²VXFK�DV� WKH�SRVVLELOLW\�RI�D

GHEW�GHIODWLRQ�� HQGRJHQRXV� PRQH\� �DSDUW� IURP� D� GLVFXVVLRQ� RI� DQ

DFFHOHUDWRU�PXOWLSOLHU� SURFHVV�ZLWK� DQ� LQILQLWHO\� HODVWLF�PRQH\� VXSSO\� >�����

�������������@���3RQ]L�ILQDQFLQJ��WKH�ILQDQFLDO�LQWHUSUHWDWLRQ�RI�WKH�LPSDFW�RI

ILVFDO�GHILFLWV��DQG�WKH�FUXFLDO�UROH�RI�WKH�OHQGHU�RI�ODVW�UHVRUW²DUH�DEVHQW�IURP

WKLV�HDUOLHU�SDSHU��EXW�SUHVHQW�LQ������

� 7KHVH� FRPPHQWV� RI� FRXUVH� DSSO\� WR� WKH� 1HRFODVVLFDO� 6FKRRO� RI

HFRQRPLFV�� UDWKHU� WKDQ� WR� LWV� 3K\VLRFUDWLF� DQG�&ODVVLFDO� SUHGHFHVVRUV��ZKRVH

DQDO\VLV� ZDV� D� PL[WXUH� RI� ERWK� VWDWLFV� DQG� G\QDPLFV�� $V� %ODWW� KLPVHOI

HPSKDVLVHV��4XHVQD\¶V� ³7DEOHDX�(FRQRPLTXH´�ZDV� WKH� RXWVWDQGLQJ� LQVWDQFH

RI� G\QDPLFDO� DQDO\VLV� LQ� WKH� SUH�&ODVVLFDO� SHULRG� �%ODWW� ������ ���������� 7R

FKRRVH�EXW�RQH�H[DPSOH�IURP�6PLWK��KLV�DQDO\VLV�RI�WKH�LPSDFW�RI�WKH�GLYLVLRQ

RI� ODERXU� RQ� WKH� OHYHO� RI� RXWSXW�� DQG� WKH� IHHGEDFN� LPSDFW� RI� WKH� JURZWK� RI

GHPDQG� RQ� WKH� GLYLVLRQ� RI� ODERXU� �6PLWK� ������ ������ LV� FOHDUO\� D� G\QDPLF

H[SODQDWLRQ�RI�WKH�SURFHVV�RI�JURZWK��7KH�NH\�PRGHUQ�G\QDPLFDO�PRGHO�XVHG

LQ� WKLV� WKHVLV� LV�DUJXDEO\�GHULYHG�IURP�0DU[¶V� LQFRPH�GLVWULEXWLRQ�G\QDPLFDO

H[SODQDWLRQ�RI�WKH�WUDGH�F\FOH��0DU[����������������

� 6HH� 0LOOHU� ������� ������ ������ ZKHUH� KH� EDVLFDOO\� UHSHDWV� WKH

)ULHGPDQ�6FKZDUW]�LQWHUSUHWDWLRQ�RI�WKH�*UHDW�'HSUHVVLRQ�

3DJH����

)RRWQRWHV



� )RU�VLPSOLFLW\� ,�KDYH�XVHG�π � UDWKHU� WKDQ�π
P
��DV� LQ�.DOHFNL¶V�SDSHU�

ZKHUH�π
P
�UHSUHVHQWV�WKH�PD[LPXP�UDWH�RI�SURILW��EDVHG�XSRQ�WKH�FKRLFH�RI�WKH

PRVW�SURILWDEOH�WHFKQLTXH�RI�SURGXFWLRQ��.DOHFNL��������

� 7KH��GHULYDWLYHV�RI�σ �DQG�ρ �ZLWK�UHVSHFW�WR�N�DUH�QRW�LQ�.DOHFNL��EXW

DUH�LPSOLFLW�LQ�KLV�DUJXPHQW�

� 6HH�.HHQ��������IRU�D�IXOOHU�GLVFXVVLRQ�RI�)ULVFK¶V�FRQWULEXWLRQ�

� ,W� DOVR� DSSHDUV� WKDW�0LQVN\�ZDV� UHO\LQJ� RQ� D� VHFRQG�KDQG�DFFRXQW�RI

+LFNV¶V� LQWHUSUHWDWLRQ� RI�.H\QHV�� VLQFH� KLV� RQO\� ³.H\QHVLDQ´� UHIHUHQFH� LV� WR

3LJRX¶V�.H\QHV¶V�*HQHUDO�7KHRU\��0LQVN\�����E�������������1RWH���

� 7KH� ILQDQFH� GHPDQG� IRU�PRQH\� LV� DEVHQW� LQ� WKH�*HQHUDO� 7KHRU\�� EXW

EHFRPHV�DQ�LPSRUWDQW�H[WHQVLRQ�WR�.H\QHV¶V�UHDVRQLQJ�LQ�WKH������SDSHUV�

�� 0LQVN\� IRRWQRWHV� )ULHGPDQ� 0�� DQG� 6DYDJH� /�-��� ������ ³7KH� XWLOLW\

DQDO\VLV�RI�FKRLFHV� LQYROYLQJ� ULVN´�� -RXUQDO�RI�3ROLWLFDO�(FRQRP\��9RO�����DW

WKLV�SRLQW��ZKLOH�ODWHU�VWDWLQJ�WKDW�KLV�RZQ�LGHDV�DERXW�XQFHUWDLQW\�³VHHP�WR�EH

FRQVLVWHQW�ZLWK�WKRVH�RI�.H\QHV´������D�������������IRRWQRWH�����FLWLQJ�.H\QHV

����D�

�� 7KLV� DUWLFOH� DOVR�PDUNV� WKH� ILUVW� XVH� RI� WKH� WHUP� ³HXSKRULF´� ������ WR

GHVFULEH�FDSLWDOLVW�H[SHFWDWLRQV�LQ�WKH�DFFHOHUDWLQJ�SKDVH�RI�D�ERRP��+RZHYHU

WKH�SDSHU�DOVR�KDV�PDQ\�QHRFODVVLFDO�UHPQDQWV��LQFOXGLQJ�WKH�XVH�RI�XWLOLW\�DQG

H[SHFWHG�XWLOLW\�WHUPLQRORJ\�LQ�WKH�GLVFXVVLRQ�RI�ULVN�DYHUVLRQ�����������

�� 3RVW�.H\QHVLDQV� LQ� JHQHUDO� EHOLHYH� WKDW� PDUJLQDO� FRVW� LV� FRQVWDQW� RU

IDOOLQJ� IRU� PRVW� ILUPV� DFURVV� WKHLU� YLDEOH� UDQJH� RI� RXWSXW�� WKLV� LV� RI� FRXUVH

LQFRPSDWLEOH�ZLWK�PDUJLQDO�FRVW�SULFLQJ��6HH�5H\QROGV��������������

3DJH����

)RRWQRWHV



�� 7KLV� KDUPRQ\� GRHV� QRW� LPSO\� HTXLOLEULXP�� KRZHYHU�� 7KH� FRPPRGLW\

SULFH�DVVHW�SULFH�V\VWHP�ZRXOG�EH�ORFDOO\�XQVWDEOH��EXW�JOREDOO\�ERXQGHG�

�� 7KRXJK� HDUO\� LQ� WKH� F\FOH� GHEW� WR� HTXLW\� DQG� LQWHUHVW� WR� SURILW� UDWLRV

PD\� LQ� IDFW� FRPH� LQ� ORZHU� WKDQ� DQWLFLSDWHG�� GXH� WR� WKH� PXOWLSOLHU� HIIHFW� RI

JHQHUDOO\�LQFUHDVHG�LQYHVWPHQW��DQG�WKH�FRQVHTXHQWO\�ODUJHU�SURILWV�IURP�HDFK

LQYHVWPHQW�

�� 3RQ]L� ZDV� D� ����V� HPEH]]OHU� ZKR� SHGGOHG� ERWK� ILQDQFLDO� DQG� UHDO

HVWDWH�VFKHPHV��+LV�³EDQN´�JUHZ�UDSLGO\� �EHIRUH�LWV�VSHFWDFXODU�GHPLVH��ZLWK

LWV� KLJK� LQWHUHVW� UDWHV� ILQDQFHG� RXW� RI� QHZ� GHSRVLWV��'XULQJ� WKH� )ORULGD� ODQG

ERRP�ZKLFK�SUHFHGHG�WKH������:DOO�6WUHHW�FUDVK��KH�VROG�DV�PDQ\�DV����ORWV�WR

WKH�DFUH��DGYHUWLVHG�DV�EHLQJ�QHDU�D�FLW\�WKDW�GLG�QRW�H[LVW��0LQVN\�������������

���������������������*DOEUDLWK������������

�� +LFNV¶V�³LQQRYDWLRQ´�YLV�D�YLV�WKH�RULJLQDO�6DPXHOVRQ������SDSHU�ZDV

WR� EDVH� LQYHVWPHQW� RQ� WKH� LQFUHPHQW� WR� RXWSXW� LQ� WKH�SUHFHGLQJ� WZR�SHULRGV�

6DPXHOVRQ�DFKLHYHG�WKH�VDPH�UHVXOW��E\�ILUVWO\�ODJJLQJ�FRQVXPSWLRQ�DQG�WKHQ

EDVLQJ�LQYHVWPHQW�RQ�WKH�LQFUHPHQW�WR�FRQVXPSWLRQ�RYHU�WKH�SUHFHGLQJ�SHULRG�

+LFNV¶V������DQG�6DPXHOVRQ¶V������PRGHOV�DUH�WKXV�IRUPDOO\�LGHQWLFDO�

�� 0LQVN\¶V�SDSHU�VKRZHG�WKH�UHVXOWV�IRU���WLPH�SHULRGV�RQO\��7KH�JUDSK

H[WHQGV� WKH� UHVXOWV� IRU���� WLPH�SHULRGV� WR�HPSKDVLVH� MXVW� KRZ�XQUHDOLVWLF�DUH

WKH�SUHGLFWLRQV�WKLV�PRGHO�JLYHV�IRU�WKH�UDWH�RI�JURZWK�

�� ,� DP� RPLWWLQJ� GLVFXVVLRQ� RI�+DUURG¶V� H[SODQDWLRQ� RI� F\FOHV� VLQFH�P\

PDLQ� REMHFWLYH� KHUH� LV� WR� FULWLFLVH� +LFNV¶V� LQWHUSUHWDWLRQ� RI� +DUURG�� ZKLFK

IRFXVHG� VROHO\� XSRQ� WKH� XQVWDEOH� G\QDPLF� HTXLOLEULXP� DQG� LJQRUHG� WKH

QRQOLQHDU�IDFWRUV�ZKLFK�JHQHUDWHG�F\FOHV�DV�ZHOO�DV�XQVWDEOH�JURZWK�
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�� 7KH� WHUP� ZDV� ILUVW� FRLQHG� E\� 6RORZ� ������� ���� �VHH� $VLPDNRSXORV

������ ������+DUURG� SURWHVWHG� WKDW� KH� QHYHU� XVHG� WKH� WHUP� ´NQLIH�HGJH´�� RU� D

FRQFHSW�OLNH�LW��$VLPDNRSXORV�����������Q������DQG�DV�.UHJHO������SRLQWV�RXW�

GHEDWH�RYHU�WKH�NQLIH�HGJH�KDV�OHG�WR�PLVLQWHUSUHWDWLRQ�RI�+DUURG¶V�ZRUN��ZLWK

KLV� LQWHUSUHWHUV�GHEDWLQJ�WKH�XQLTXHQHVV�RI�ZDUUDQWHG�JURZWK�ZKHUHDV�+DUURG

ZDV� FRQFHUQHG� ZLWK� LWV� VWDELOLW\� �.UHJHO� ������ ������ +RZHYHU�� DV� .QLJKW

REVHUYHG��+DUURG¶V�UHFROOHFWLRQ�LV�QRW�QHFHVVDULO\�D�JRRG�JXLGH�WR�KLV�SUDFWLFH

�.QLJKW������������IRRWQRWH������+DUURG�VXPPDULVHG�KLV�WKHRU\�E\�VD\LQJ�WKDW

´$�XQLTXH�ZDUUDQWHG�OLQH�RI�JURZWK�LV�GHWHUPLQHG����2Q�HLWKHU�VLGH�RI�WKLV�OLQH

LV�D�µILHOG¶�LQ�ZKLFK�FHQWULIXJDO�IRUFHV�RSHUDWH����'HSDUWXUH�IURP�WKH�ZDUUDQWHG

OLQH�VHWV�XS�DQ�LQGXFHPHQW�WR�GHSDUW�IXUWKHU�IURP�LW��7KH�PRYLQJ�HTXLOLEULXP

RI�DGYDQFH� LV� WKXV�D�KLJKO\�XQVWDEOH�RQH´��+DUURG�����������6HH�DOVR�+DUURG

������������7KH�SKUDVH�´NQLIH�HGJH´�LV�D�YDOLG�VKRUWKDQG�IRU�WKH�FRQFHSW�RI�D

OLQH�IODQNHG�E\�ILHOGV�RI�FHQWULIXJDO�IRUFHV��DQG�LQ�WKLV�FKDSWHU�,�DP�FRQFHUQHG

ZLWK�WKH�LQVWDELOLW\�RI�G\QDPLF�HTXLOLEULXP��UDWKHU�WKDQ�LWV�XQLTXHQHVV�

�� ,W�LV�WUXH�RQO\�ZLWK�UHVSHFW�WR�XQVWDEOH�OLQHDU�V\VWHPV��DQG�HYHQ�LQ�WKLV

FDVH�WKHUH�LV�DQ�H[FHSWLRQ�WR�WKH�UXOH��DV�WKLV�&KDSWHU�HVWDEOLVKHV�

�� +LFNV�GHILQHV�F�DV�³WKH�UDWLR�RI�LQYHVWPHQW�WR�WKH�LQFUHPHQW�RI�RXWSXW´

�������������ZKLFK�LV�WKH�GHILQLWLRQ�RI�&
S
��WKH�DFWXDO�UDWLR�LQ�+DUURG¶V�V\VWHP�

UDWKHU�WKDQ�&��WKH�GHVLUHG�UDWLR��)RU�WKH�UHPDLQGHU�RI�WKH�FKDSWHU�,�ZLOO�FRQWLQXH

ZLWK�+LFNV¶V�SUDFWLFH�RI�XVLQJ�F�UDWKHU�WKDQ�&�

�� )RU�WKH�UHPDLQGHU�RI�WKH�FKDSWHU�,�ZLOO�XVH�F�IRU�WKH�GHVLUHG�,&25��DQG

Y�IRU�WKH�DFWXDO�DFFHOHUDWRU�

�� 7KH�YDOXHV�XVHG�ZHUH�<
�
 �����<

�
 ����<

�
 �����F ����DQG�Y ��
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�� 7KH� GHULYDWLRQ� RI� WKLV� DQG� DOO� VXEVHTXHQW� FRPSOH[� HTXDWLRQV� FDQ� EH

IRXQG�LQ�$SSHQGLFHV�$�DQG�%�

�� *URZWK� VWLOO� RFFXUV� ZKHQ� QHJDWLYH� LQYHVWPHQW� LV� DOORZHG�

QRQ�QHJDWLYLW\�LV�LPSRVHG�VLPSO\�WR�DGG�UHDOLVP�

�� *RRGZLQ� KDV� QHYHU� H[SOLFLWO\� VWDWHG� WKH� SUHFLVH� VHFWLRQ� RI� &DSLWDO

ZKLFK�LQVSLUHG�WKLV�PRGHO��7KLV�H[FHUSW�IURP�&KDSWHU����LV�WKH�FORVHVW�PDWFK

WR�*RRGZLQ¶V�RZQ�PRGHO�

�� ³,W� KDV� EHFRPH� DEXQGDQWO\� FOHDU� WKDW� VHOI�PDLQWDLQLQJ� F\FOHV� RFFXU

EHFDXVH� RI� HVVHQWLDO� QRQOLQHDULWLHV� LQ� WKH� VWUXFWXUH� RI� WKH� V\VWHP�´�*RRGZLQ

����������

�� ,Q� IXWXUH�ZRUN� WKHVH� SDUDPHWHU� YDOXHV� FRXOG� EH� VXEVWLWXWHG� IRU� WKRVH

ZKLFK�FRXOG�EH�GHULYHG�E\�ILWWLQJ�WKLV�IXQFWLRQ�WR�3KLOOLSV¶V�RULJLQDO�GDWD��

�� ,Q� GHULYLQJ� WKH� ³3KLOOLSV� FXUYH´�� 3KLOOLSV� UHGXFHG� KLV� QXPHURXV

REVHUYDWLRQV� RI� WKH� UDWH� RI� XQHPSOR\PHQW� DQG� WKH� UDWH� RI� FKDQJH� LQ�PRQH\

ZDJHV�EHWZHHQ������DQG������LQWR�VHYHQ�DYHUDJH�SDLUV�RI�YDOXHV�IRU�WKH�WZR

YDULDEOHV��7KRXJK�WKH�RULJLQDO�GDWD�ZDV�XQDYDLODEOH�� WKHVH�VHYHQ�SDLUV�FDQ�EH

URXJKO\� GHULYHG� IURP� KLV� )LJXUH� ��� 7KHVH� DSSUR[LPDWH� YDOXHV� ZHUH� XVHG� WR

SHUIRUP� WKH� JHQHUDOLVHG� UHJUHVVLRQ�7KHVH� YDOXHV� ZHUH� QRW� HPSOR\HG� LQ� WKLV

WKHVLV�EHFDXVH�3KLOOLSV¶V�UHJUHVVLRQ�ZDV�EHWZHHQ�WKH�UDWH�RI�FKDQJH�RI�QRPLQDO

ZDJHV� DQG� WKH� UDWH� RI� XQHPSOR\PHQW��ZKHUHDV� WKLV�PRGHO� LV� LQ� UHDO� WHUPV�� ,

WKHUHIRUH�IHOW�LW�SUHIHUDEOH�WR�ZRUN�ZLWK�WKH�YDOXHV�XVHG�E\�%ODWW��VR�WKDW�WKHUH

ZRXOG�EH�VRPH�EHQFKPDUN�IRU�WKH�VLPXODWLRQV�LQ�WKLV�WKHVLV�

�� *RRGZLQ¶V� SDSHU� RPLWWHG� GHSUHFLDWLRQ�� WKLV� LV� LQWURGXFHG� ODWHU� LQ� WKH

WKHVLV�ZLWKRXW�VLJQLILFDQWO\�DOWHULQJ�WKH�PRGHO¶V�FKDUDFWHULVWLFV�
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�� 7KLV�LV�D�VLPSOHU�UHODWLRQ�WKDQ�WKDW�XVHG�E\�'HVDL�����������������VLQFH

'HVDL¶V� UHODWLRQ� GHSHQGHG� XSRQ� ERWK� WKH� UDWH� RI� HPSOR\PHQW� DQG� ZRUNHUV¶

VKDUH�RI�RXWSXW��ZKHUHDV�WKLV�GHSHQGV�RQO\�XSRQ�WKH�UDWH�RI�HPSOR\PHQW��7KH

FRPELQDWLRQ�RI�'HVDL¶V� LQVLJKW�ZLWK� WKH�PRGHOV� LQ� WKLV�SDSHU� LV�D� VXEMHFW� IRU

IXWXUH�UHVHDUFK�

�� 7KH� GDWD� VRXUFH� IRU� FDSDFLW\� XWLOLVDWLRQ� ZDV� WKH� )HGHUDO� 5HVHUYH

6WDWLVWLFDO� 5HOHDVH�� WKH� GDWD� ILOH� ORFDWLRQ� ZDV

ZZZ�ERJ�IUE�IHG�XV�UHOHDVHV�J���LSKLVW�XWOKLVW�VD��7KH�GDWD�VRXUFH� IRU� WKH� UDWH

RI� HPSOR\PHQW�ZDV� WKH� %XUHDX� RI� /DERU� 6WXGLHV�� WKH� GDWD� ILOH� ORFDWLRQ�ZDV

JRSKHU���KRSL��EOV�JRY������KRSLIWS�GHY�VSHFLDO�UHTXHVWV�OI�XQHPSOU�PRQ�

�� $V�FDQ�EH�VHHQ�IURP�)LJXUH�����WKH�YDOXHV�GHULYHG�IURP�WKH�UHJUHVVLRQ

SUHGLFW� ]HUR� FDSDFLW\� XWLOLVDWLRQ� DW� DQ� XQHPSOR\PHQW� UDWH� RI� ��� SHU� FHQW�

/RJLFDOO\��WKLV�LV�LPSRVVLEOH��VLQFH�IRU�ODERU�WR�SURGXFH�DQ\WKLQJ��LW�PXVW�KDYH

FDSLWDO� WR� ZRUN�ZLWK�� 7KH� YDOXHV� REWDLQHG� IURP� WKH� UHJUHVVLRQ� DUH� WKHUHIRUH

XQGXO\� DIIHFWHG� E\� WKH� �IRUWXQDWHO\�� UHODWLYHO\� VPDOO� UDQJH� RI� XQHPSOR\PHQW

DQG�FDSDFLW\�XWLOLVDWLRQ�GDWD�JHQHUDWHG�LQ�WKH�VDPSOH�SHULRG�

�� (FRQRPLVWV�ZKR�DUH�XQIDPLOLDU�ZLWK� WKH�SUDFWLFH�RI�FKRRVLQJ�VSHFLILF

IXQFWLRQDO�IRUPV�IRU�HFRQRPLF�UHODWLRQV��RXWVLGH�RI� WKH�WUDGLWLRQDO�PRQRWRQLF

VKDSHV�IRU�SUHIHUHQFH�DQG�SURGXFWLRQ�IXQFWLRQV��VKRXOG�FRQVXOW�.DSXU��.XPDU

	�.XPDU������WR�VHH�KRZ�SUHYDOHQW�WKLV�SUDFWLFH�LV�LQ�SK\VLFDO�DQG�VFLHQWLILF

UHVHDUFK²HYHQ�ZKHQ�DSSOLHG�WR�VWULFWO\�³HFRQRPLF´�LVVXHV�

�� 7KLV�LV�WKH�RQO\�RFFDVLRQ�LQ�WKLV�WKHVLV�LQ�ZKLFK�WKH�IXQFWLRQDO�IRUP�IRU

D� QRQOLQHDU� UHODWLRQVKLS� KDV� WR� EH� GLIIHUHQWLDWHG�� VR� WKDW� WKH� IXQFWLRQDO� IRUP

LWVHOI� KDV� D� GLUHFW� EHDULQJ� RQ� WKH� V\PEROLF� IRUP� RI� WKH� V\VWHP� GHULYHG�

3DJH����
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+RZHYHU�WKH�VLJPRLG�UHODWLRQVKLS�XVHG�LV�ZHOO�VXSSRUWHG�ERWK�E\�WKH�GDWD��DV

WKH�SUHFHGLQJ�UHJUHVVLRQ�DQDO\VLV�VKRZV��DQG�E\�ORJLF�

�� 8QOLNH� QHRFODVVLFDO�PRGHOV�ZKLFK� JHQHUDOO\� HPSOR\� D� &REE�'RXJODV

SURGXFWLRQ� IXQFWLRQ�� SURGXFWLYLW\� LQ� WKLV� PRGHO� LV� ODERU� SURGXFWLYLW\�� UDWKHU

WKDQ� JHQHUDOLVHG� IDFWRU� SURGXFWLYLW\�� 6KDL� DQG� 'HVDL� ����� LOOXVWUDWH� RQH

PHWKRG� LQ� ZKLFK� *RRGZLQ¶V� PRGHO� FDQ� EH� H[WHQGHG� WR� FRQVLGHU� WHFKQLFDO

FKDQJH�ZKLFK�LV�GLUHFWHG�DW� WKH�FDSLWDO�WR�RXWSXW�UDWLR��$�VLPLODU�H[WHQVLRQ�WR

WKLV�PRGHO�LV�D�WRSLF�IRU�IXWXUH�UHVHDUFK�

�� 7KLV� VKRXOG� EH� FRQWUDVWHG�ZLWK�6KDK� DQG�'HVDL� ������ZKHUH� D� VWDEOH

RSHQ�F\FOH� LV�JHQHUDWHG�E\� WKH� LQWURGXFWLRQ�RI�D� WHFKQLFDO�FKDQJH�IXQFWLRQ� LQ

ZKLFK�FDSLWDOLVWV�FDQ�FKRRVH�HLWKHU�WR�LQFUHDVH�ODERU�SURGXFWLYLW\��D�DERYH��RU

WKH� FDSLWDO� WR� RXWSXW� UDWLR� �Y�� ZKLFK� LQ� WKHLU� PRGHO� LV� D� YDULDEOH��� ZLWK� WKH

FKRLFH� GHSHQGLQJ� XSRQ� WKH� ZDJH� VKDUH� RI� RXWSXW�� 7KLV� JHQHUDWHV� D� WKUHH

GLPHQVLRQDO�PRGHO��DQG�WKHUHIRUH�KDV�WKH�SRWHQWLDO�IRU�FKDRWLF�EHKDYLRXU��EXW

WKH� GRPLQDQW� HLJHQYDOXHV� DUH� OHVV� WKDQ� RQH� IRU� HFRQRPLFDOO\� PHDQLQJIXO

SDUDPHWHU�YDOXHV��7KLV�DSSURDFK�WR�WKH�FKRLFH�RI�WKH�IRUP�RI�WHFKQLFDO�FKDQJH

FRXOG�EH�XVHG�WR�H[WHQG�WKLV�PRGHO�LQ�IXWXUH�UHVHDUFK�

�� $Q\� DFFHOHUDWLQJ� IXQFWLRQDO� IRUP²VXFK� DV� DQ� H[SRQHQWLDO²FRXOG� EH

XVHG� LQVWHDG�RI� WKH� DV\PSWRWLF� IXQFWLRQ�� VLQFH� WKH� LQYHVWPHQW� IXQFWLRQ� LV�QRW

GLIIHUHQWLDWHG�LQ�WKH�SURFHVV�RI�GHULYLQJ�WKH�FORVHG�IRUP�RI�WKH�PRGHO�

�� 2QH�IXUWKHU�H[WHQVLRQ²WR�LQFOXGH�WHFKQLFDO�FKDQJH�WR�WKH�Y�FRHIILFLHQW

PRWLYDWHG�E\�FDSLWDOLVW�UHDFWLRQV�WR�FKDQJHV�LQ�WKH�GLVWULEXWLRQ�RI�LQFRPH��DV�LQ

6KDK�DQG�'HVDL²LV�D�WRSLF�IRU�IXWXUH�UHVHDUFK�
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�� %ODWW� ������ ��������� 7KH� DYHUDJH� UDWH� RI� JURZWK�� KRZHYHU�� UHPDLQV

FRQVWDQW�DW��α+β��

�� 2WKHUV� �VHH� IRU� H[DPSOH� 6KDK� DQG� 'HVDL� ������ KDYH� LQWURGXFHG

HQGRJHQRXV�WHFKQRORJLFDO�FKDQJH��WKRXJK�ZLWK�D�GLIIHUHQW�PHFKDQLVP�

�� 2WKHU� FRQWLQXRXV� WLPH� H[WHQVLRQV� RI�*RRGZLQ¶V�PRGHO�ZLWK� XQVWDEOH

HTXLOLEULD� LQFOXGH�6HPPOHU��������DQG�6SRUWHOOL���������7KH�YDVW�PDMRULW\�RI

FRQWLQXRXV� WLPH� H[WHQVLRQV� KDYH� QRW� DOWHUHG� WKH� FRQVHUYDWLYH� QDWXUH� RI� WKH

XQGHUO\LQJ�PRGHO�

�� 7KH�PRGHO�DEVWUDFWV�IURP�WKH�IDFW�WKDW�EDQNHUV�PDNH�WKHLU�SURILW�RQ�WKH

VSUHDG�EHWZHHQ�GHSRVLW�DQG�ORDQ�LQWHUHVW�UDWHV�

�� $� PRUH� FRPSOHWH� PRGHO� ZRXOG� KDYH� EDQN� ILQDQFLDO� UHVHUYHV� EHLQJ

UHODWHG�WR�SDVW�DQG�SUHVHQW�FDSLWDOLVW�SURILWV��ZLWK�D�YDULDEOH�PRQH\�PXOWLSOLHU

H[SDQGLQJ�DQG�FRQWUDFWLQJ�WKH�ILQDQFH�WKHVH�SURILWV�FDQ�JHQHUDWH��+RZHYHU��WKH

PRGHO�DV�VSHFLILHG�DOORZV�XV�WR�IRFXV�RQ�WKH�EDVLF�DQWLQRP\�EHWZHHQ�SURILWV�

LQYHVWPHQW��DQG�ORQJ�WHUP�GHEW��,WV�RSHQQHVV�RQO\�EHFRPHV�DQ�LVVXH�ZKHQ�WKH

V\VWHP�DSSURDFKHV�EUHDNGRZQ²DW�ZKLFK�WLPH�LW� LQGLFDWHV�WKDW�FDSLWDOLVWV�FDQ

DIIRUG� WR� ILQDQFH� H[SRQHQWLDOO\� LQFUHDVLQJ� GHEW��ZKHQ� LQ� IDFW� WKH\�ZRXOG� JR

EDQNUXSW�

�� ,Q� D� VLQJOH� FRPPRGLW\� PRGHO�� ,Q� WKH� UHDO� ZRUOG� RI� PXOWLSOH

FRPPRGLWLHV��SULFHV�DQG�LQIODWLRQ��LW�LV�TXLWH�SRVVLEOH�IRU�WKH�H[�SRVW�UHDO�UDWH

RI� LQWHUHVW� WR� EH� QHJDWLYH�� DV� KDV� KDSSHQHG� IRU� SHULRGV� RI� VHYHUDO�PRQWKV� WR

RLQH�DQG�D�KDOI�\HDUV�RQ�ILYH�RFFDVLRQV�LQ�WKH�86$�VLQFH������

�� 7KH�³UHDO´�UDWH�RI�LQWHUHVW�LV�KLJKO\�YRODWLOH��GXH�PDLQO\�WR�PRYHPHQWV

LQ�WKH�UDWH�RI�LQIODWLRQ�UDWKHU�WKDQ�WR�FKDQJHV�LQ�WKH�UDWH�RI�LQWHUHVW��DQG�JLYHQ
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WKLV� YDULDELOLW\�� DQ� DYHUDJH� LV� D� UDWKHU�PHDQLQJOHVV� ILJXUH��7KLV� FDYHDW� DVLGH�

XVLQJ� WKH� UDWH� SDLG� RQ� $$$� FRUSRUDWH� ERQGV� DV� WKH� LQWHUHVW� UDWH�� DQG� WKH

XQDGMXVWHG�&3,�LQGH[�IRU�DOO�JRRGV�DV�WKH�UDWH�RI�LQIODWLRQ��WKH�DYHUDJH�UHDO�UDWH

RI� LQWHUHVW� LQ� WKH� 86$� IURP� ����� WLOO� ����� ZDV� ����� SHU� FHQW�� 6HH

ZZZ�ERJ�IUE�IHG�XV�UHOHDVHV�+���GDWD�P�DDD�W[W� IRU� WKH� FRUSRUDWH�ERQGV�GDWD�

DQG�WKH�%XUHDX�RI�/DERU�6WDWLVWLFV�VHULHV�&885����$$���ZKLFK�FDQ�EH�IRXQG

DW�JRSKHU���VWDWV�EOV�JRY�7LPH�6HULHV�

�� 7KH� GHULYDWLRQ� RI� WKH� HTXLYDOHQW� UHODWLRQ� IRU� WKH� JHQHUDO� PRGHO� LV

VKRZQ�LQ�$SSHQGL[�$�

�� 7KH� SHUFHQWDJH� UDWH� RI� FKDQJH� RI� WKH� GHEW� WR� RXWSXW� UDWLR� FDQ

FRQFHLYDEO\� EH� QHJDWLYH�� WKXV� UHGXFLQJ� WKH� GHEW� WR� RXWSXW� UDWLR�� 7KLV� LQ� IDFW

RFFXUV� LQ� WKH� ILQDO�VWDJHV�RI� VLPXODWLRQV�ZLWK� ORZ�UDWHV�RI� LQWHUHVW�DQG� LQLWLDO

FRQGLWLRQV� LQ� ZKLFK� WKH� UDWH� RI� HPSOR\PHQW� GLIIHUV� VXEVWDQWLDOO\� IURP� WKH

HTXLOLEULXP�OHYHO�RI�������

�� ,Q� SUDFWLFH�� WKLV� QHDU� V\PPHWU\� LV� GLVWXUEHG� E\� WKH� GLVFUHWLRQDU\

EHKDYLRXU�RI�JRYHUQPHQWV�� VXFK�DV�$PHULFD¶V�H[SHQGLWXUH�XSRQ� WKH�9LHWQDP

:DU�GXULQJ�WKH���V�DQG�HDUO\���V�

�� 7KLV� DEHUUDQW� DVSHFW� RI� WKH� PRGHO� FRXOG� DOVR� EH� UHPRYHG� E\

LQWURGXFLQJ� D� ³VRFLDO� ZDJH´� IXQFWLRQ� RI� JRYHUQPHQW�� VR� WKDW� WKH� QHW� JDS

EHWZHHQ� WD[DWLRQ� UHYHQXH� DQG� VXEVLGLHV� EHFDPH� D� SD\PHQW� WR�ZRUNHUV�� 7KLV

DSSURDFK�ZLOO�EH�H[SORUHG�LQ�IXWXUH�UHVHDUFK�

�� 7KH�QH[W�SDWWHUQ�LQYROYHV�D�VOLJKWO\�GLIIHUHQW�VHW�RI�DFWXDO�YDOXHV��VLQFH

FKDRWLF�SURFHVVHV�DUH�DSHULRGLF�

�� ,Q�WKH�YHUQDFXODU�RI�HFRQRPHWULFV��WKH�V\VWHP�KDV�D�³XQLW�URRW´�
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�� 7KLV� VKRXOG� EH� D� YHFWRU�� LQGLFDWLQJ� WKDW� WKH� ³EDUULHUV� WR� HQWU\´� GLIIHU

EHWZHHQ� LQGXVWULHV�� EXW� IRU� WKH� VDNH� RI� WKLV� LOOXVWUDWLRQ� ,� ZLOO� ZRUN� ZLWK� D

VFDODU�

�� 7KH�HLJHQYDOXHV�ZKHQ�WKH�SDUDPHWHU�D�HTXDOV�����DUH����������������������

������������������L��������������L�����������������������������������

�� 7KH� DPRXQW�ZKLFK�ZRUNHUV�ZLOO� FRQVXPH� WKLV� SHULRG� GHSHQGV� RQ� WKH

VXP� RI� WRWDO� HPSOR\PHQW�� DQG� VLQFH� WKLV� LV� D� PRGHO� RI� FDSLWDOLVP�� WKH

FDSLWDOLVWV�LQ�HDFK�VHFWRU�FDQQRW�EH�SUHVXPHG�WR�NQRZ�WKH�VXP�RI�HPSOR\PHQW

IRU� WKH�ZKROH� HFRQRP\� �VLQFH� WKLV�ZRXOG� SUHVXPH� NQRZOHGJH� RI� WKH� RXWSXW

SODQV�RI� FDSLWDOLVWV� LQ�RWKHU� VHFWRUV���+HQFH� WKH� DPRXQW� UHVHUYHG� LV�EDVHG�RQ

ODVW�SHULRG¶V�NQRZQ�GHPDQG�IURP�ZRUNHUV�IRU�RXWSXW�IURP�HDFK�VHFWRU�

�� ,W�ZRXOG�KDYH�EHHQ�SRVVLEOH� WR�DVVXPH�D�SULFH�FOHDULQJ�PHFKDQLVP�DW

WKLV� VWDJH� �DQG� DOVR� IRU� FDSLWDOLVW� FRQVXPSWLRQ�� UDWKHU� WKDQ� D

TXDQWLW\�FRQVWUDLQHG�SURFHVV��7KH� DUJXPHQWV�DJDLQVW� WKLV� DUH�� HYHU\WKLQJ� HOVH

KDSSHQV�RQFH�RQO\�SHU�WLPH�SHULRG�LQ�WKLV�PRGHO��LI�WKLV�LV�GRQH��ZKDW�LV�WDNHQ

WR�EH�SULFH�IRU�WKLV�WLPH�SHULRG�LQ�WKH�IXWXUH²WKH�LQLWLDO�SULFH��WKLV�ILQDO�RQH��RU

VRPH�DYHUDJH"�7KLV�VLPXODWLRQ�FRUUHVSRQGV�WR�D�³UHSHDWHG�JDPH´��ZKHUH�WKHUH

LV�HYHU\�SRVVLELOLW\�WKDW�WKH�FDSLWDOLVW�ZKR�ZLQV�RXW�RI�D�SULFH�DGMXVWPHQW�LQ�WKLV

SHULRG�ZLOO�ORVH�LQ�WKH�QH[W��VR�D�FRQYHQWLRQ�IURP�ZKLFK�QR�RQH�HYHU�ZLQV�EXW

QR�RQH�ORVHV�LV�TXLWH�IHDVLEOH�

�� 7KH�VLPXODWLRQV�RI�&KDSWHU�)RXU�ZRXOG�LQGLFDWH�WKDW�UHGXFWLRQV�LQ�WKH

UHDO�ZDJH�LQ�IDFW�FRQWULEXWH�WR�WKH�LQVWDELOLW\�ZKLFK�OHDGV�WR�D�FULVLV�LQ�WKH�ILUVW

SODFH�� VLQFH� WKH� LQFUHDVH� LQ� LQFRPH� VKDUHV� JRLQJ� WR� FDSLWDOLVWV� UHVXOWV� LQ� D

JUHDWHU�OHYHO�RI�VSHFXODWLYH�LQYHVWPHQW��DQG�WKXV�D�IDVWHU�UDWH�RI�JURZWK�RI�GHEW�

3DJH����
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�� 7KHVH� DUH�� >+�5����@� %DODQFHG� %XGJHW� 5HTXLUHPHQW� $FW� RI� ����

�,QWURGXFHG�LQ�WKH�+RXVH���>+�5����@7R�UHTXLUH�WKDW�WKH�3UHVLGHQW�WUDQVPLW�WR

&RQJUHVV�� WKDW� WKH� FRQJUHVVLRQDO� %XGJHW� &RPPLWWHHV� UHSRUW�� DQG� WKDW� WKH

&RQJUHVV� FRQVLGHU� D� EDODQFHG�EXGJHW� IRU� HDFK� ILVFDO� \HDU�� �,QWURGXFHG� LQ� WKH

+RXVH���>+�-�5(6���@�3URSRVLQJ�DQ�DPHQGPHQW�WR�WKH�&RQVWLWXWLRQ�WR�SURYLGH

IRU� D� EDODQFHG� EXGJHW� IRU� WKH� 8QLWHG� 6WDWHV� *RYHUQPHQW� DQG� IRU� JUHDWHU

DFFRXQWDELOLW\� LQ� WKH�HQDFWPHQW�RI� WD[� OHJLVODWLRQ�� �,QWURGXFHG� LQ� WKH�+RXVH��

>+�-�5(6���@�3URSRVLQJ�D�EDODQFHG�EXGJHW�DPHQGPHQW�WR�WKH�&RQVWLWXWLRQ�RI

WKH� 8QLWHG� 6WDWHV�� �,QWURGXFHG� LQ� WKH� +RXVH��� >6�-�5(6��@� 3URSRVLQJ� DQ

DPHQGPHQW� WR� WKH� &RQVWLWXWLRQ� RI� WKH� 8QLWHG� 6WDWHV� WR� UHTXLUH� D� EDODQFHG

EXGJHW�� �,QWURGXFHG�LQ� WKH�6HQDWH��� >+�-�5(6��@�3URSRVLQJ�D�EDODQFHG�EXGJHW

DPHQGPHQW�WR�WKH�&RQVWLWXWLRQ�RI�WKH�8QLWHG�6WDWHV���,QWURGXFHG�LQ�WKH�+RXVH��

>+�5����@�'HILFLW�5HGXFWLRQ�/RFN�ER[�$FW�RI�������,QWURGXFHG�LQ�WKH�+RXVH��

>6�-�5(6��@�3URSRVLQJ�DQ�DPHQGPHQW�WR�WKH�&RQVWLWXWLRQ�RI�WKH�8QLWHG�6WDWHV

WR� UHTXLUH� D� EDODQFHG� EXGJHW�� �,QWURGXFHG� LQ� WKH� 6HQDWH��� >+�5��@� 7UXWK� LQ

%XGJHWLQJ� $FW� �,QWURGXFHG� LQ� WKH� +RXVH��� >+�5����@� )HGHUDO� )LQDQFLDO

0DQDJHPHQW� ,PSURYHPHQW� $FW� RI� ����� �,QWURGXFHG� LQ� WKH� +RXVH��

>+�-�5(6��@� 3URSRVLQJ� DQ� DPHQGPHQW� WR� WKH� &RQVWLWXWLRQ� WR� SURYLGH� IRU� D

EDODQFHG� EXGJHW� IRU� WKH� 8QLWHG� 6WDWHV� *RYHUQPHQW� DQG� IRU� JUHDWHU

DFFRXQWDELOLW\� LQ� WKH�HQDFWPHQW�RI� WD[� OHJLVODWLRQ�� �,QWURGXFHG� LQ� WKH�+RXVH��

>+�-�5(6���@� 3URSRVLQJ� DQ� DPHQGPHQW� WR� WKH� &RQVWLWXWLRQ� WR� UHTXLUH� WKDW

FRQJUHVVLRQDO� UHVROXWLRQV� VHWWLQJ� IRUWK� OHYHOV� RI� WRWDO� EXGJHW� RXWOD\V� DQG

)HGHUDO�UHYHQXHV�PXVW�EH�DJUHHG�WR�E\�WZR�WKLUGV�����,QWURGXFHG�LQ�WKH�+RXVH��

6HH�$SSHQGL[�&�IRU�GHWDLOV�RI�WZR�RI�WKHVH�%LOOV�
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�� 7KH�WH[WV�RI�RQH�SURSRVHG�ODZ�DQG�RQH�DPHQGPHQW�WR�WKH�&RQVWLWXWLRQ

FDQ�EH�IRXQG�LQ�$SSHQGL[�&�

�� 6HH�WKH���������%XGJHW�6SHHFK��LQ�$SSHQGL[�&�

�� 7KH�XQHPSOR\PHQW�UDWH�KDV�LQ�IDFW�ULVHQ�VLQFH�WKH�EXGJHW�

�� 7KHUH� DUH� DVSHFWV� RI� WKH� DUJXPHQW� ZKLFK� KDYH� VRPH� OLPLWHG� PHULW�

VSHFLILFDOO\�� WKH�SRVVLELOLW\� WKDW� WKH� UHGXFWLRQ�PD\�ERRVW� LQYHVWRU�FRQILGHQFH�

DQG� WKH� SRVVLEOH� LPSDFW� RI� WKH� GHILFLW� UHGXFWLRQ� RQ� LQWHUHVW� UDWHV� DQG�� DV� D

IORZ�RQ� IURP� WKDW�� RQ� WKH� H[FKDQJH� UDWH�� +RZHYHU� ,� FDQQRW� VKDUH� WKH

7UHDVXU\¶V�FRQILGHQFH�WKDW�WKHVH�HIIHFWV�ZLOO�RXWZHLJK�³WKH�DGYHUVH�LPSDFW�RQ

DJJUHJDWH� GHPDQG� DVVRFLDWHG�ZLWK� ORZHU� SXEOLF� GHPDQG´� �%XGJHW� 6WDWHPHQW

2QH������
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$SSHQGL[�$

7KLV�$SSHQGL[�FRQWDLQV�WKH�GHULYDWLRQV�RI�WKH�PRGHOV�LQ�WKLV�WKHVLV��ZKHUH�WKH\�DUH�QRW�WULYLDO�DQG�KDYH�QRW�DOUHDG\�DSSHDUHG�LQ�WKH�WH[W��$OO

GHULYDWLRQV�KDYH�EHHQ�GRQH�E\�KDQG��EXW�JLYHQ�WKH�DPRXQW�RI�PHFKDQLFDO�ZRUNLQJ�LQYROYHG�LQ�VRPH�RI�WKHVH��V\PEROLF�LQYHUVLRQ�RI�D��[��PDWUL[�

IRU�H[DPSOH��WKH�UHVXOW�VKRZQ�LV�RQ�VRPH�RFFDVLRQV�RXWSXW�IURP�D�V\PEROLF�SURFHVVRU��0DWKHPDWLFD�RU�WKH�0DSOH�VXEVHW�ZLWKLQ�0DWK&DG��

&KDSWHU�7KUHH

7KLV�FKDSWHU�GHYHORSV�WZR�YHUVLRQV�RI�D�OLQHDU�PRGHO�RI�F\FOLFDO�JURZWK��7KH�GHULYDWLRQ�RI�WKH�GLIIHUHQFH�HTXDWLRQ�DSSHDUV�LQ�WKH�ERG\�RI�WKH

FKDSWHU��WKLV�DSSHQGL[�GHULYHV�WKH�SRO\QRPLDO�IRUP�RI�WKH�PRGHO��XVLQJ�WKH�VHFRQG�YHUVLRQ��ZKLFK�LQWURGXFHV�6DPXHOVRQ¶V�DUJXPHQW�WKDW�LQYHVW�

PHQW� LV�D� IXQFWLRQ�RI� ODJJHG�FKDQJHV� LQ�FRQVXPSWLRQ� � ���7KLV� UHVXOWV� LQ� WKH� VLPSOH�PRGLILFDWLRQ�RI� WKH� ILUVW,W = F $ �� − V� $ �<W−� − <W−� �

HTXDWLRQ�WR� ��6LQFH�WKH�WZR�HTXDWLRQV�DUH�LGHQWLFDO�H[FHSW�IRU�WKH�LQFOXVLRQ�RI�D�VDYLQJV�IXQFWLRQ��RQO\<W+� = <W+� + F$��−V�
Y $ �<W+� − <W �

WKH�VHFRQG�ZLOO�EH�ZRUNHG�ZLWK�KHUH�

7KH�ILUVW�VWHS�LQ�WKH�DQDO\VLV�RI�WKLV�PRGHO�LV�LWV�FRQYHUVLRQ�LQWR�D�V\VWHP�RI�ILUVW�RUGHU�GLIIHUHQFH�HTXDWLRQV��:H�GHILQH
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���

[�(W) = <W

[�(W + �) = <W+� = [�(W)
[�(W) = <W+�

[�(W + �) = <W+� = [�(W)
[�(W) = <W+�

[�(W + �) = <W+� = <W+� + F $ �� − V�
Y $ �<W+� − <W �

[�(W + �) = [�(W) + F $ �� − V�
Y $ [�(W) − F $ �� − V�

Y $ [�(W)

7KLV�FRQYHUWV�LQWR�WKH�IROORZLQJ�PDWUL[�HTXDWLRQ�

���








[�(W + �)
[�(W + �)
[�(W + �)








=







� � �
� � �
− F$��−V�

Y
F$��−V�

Y �







$







[�(W)
[�(W)
[�(W)







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,Q� PDWUL[� WHUPV�� WKLV� V\VWHP� LV� ��:H� SUHVXPH� D� VROXWLRQ� RI� WKH� IRUP� � �ZKHUH� � DQG� � DUH[ (W + �) = $ $ [ (W) [ (W) = k W $ Y [ Y

YHFWRUV���7KHQ

���

[ (W + �) = k W+� $ Y

= k $ kW $ Y

= k $ [ (W)

6XEVWLWXWLQJ��ZH�JHW

��� [ (W + �) = $ $ [ (W) = k $ [ (W)

7KLV�PHDQV�WKDW

��� $ $ [ (W) − k $ , $ [ (W) = �

�$ − k $ ,� $ [ (W) = �
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ZKLFK�KDV�D�QRQ�WULYLDO�VROXWLRQ�RQO\�LI� ��7KLV�LV$ − k $ , = �

���

−k � �
� −k �
− F$��−V�

Y
F$��−V�

Y � − k
= −k� + k� + k $ F

Y − F
Y

ZKLFK�KDV�URRWV�� ���7KH�JHQHUDO�VROXWLRQ�LV�WKXV�RI�WKH�IRUPk = 
��

F$��−V�
Y �− F$��−V�

Y



��� <W = F� $ � W + F� $
F$��−V�

Y

W

+ F� $ 
− F$��−V�

Y



6ROYLQJ�IRU�WKH�FRQVWDQWV�LQ�WHUPV�RI�LQLWLDO�YDOXHV�<���<��DQG�<��\LHOGV�WKH�IROORZLQJ�V\VWHP�RI�WKUHH�HTXDWLRQV�
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���

<� = F� $ �� + F� $
F $ �� − V�

Y

�

+ F� $



− F $ �� − V�

Y




�

<� = F� $ �� + F� $
F $ �� − V�

Y

�

+ F� $



− F $ �� − V�

Y




�

<� = F� $ �� + F� $
F $ �� − V�

Y

�

+ F� $



− F $ �� − V�

Y




�

ZKLFK�UHGXFHV�WR�WKH�PDWUL[�HTXDWLRQ

���










� � �

� F$��−V�
Y − F$��−V�

Y

� F$��−V�
Y

F$��−V�
Y









$







F�
F�
F�








=







<�

<�

<�








7KLV�PDWUL[�LQYHUWV�WR
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����


















F −�+V
−F+FV+Y � �

−F+FV+Y Y

− �
�

−F+FV− 
−F −�+V

Y

 Y


−F −�+V

Y

 �−F+FV+Y�

�

� 
−F −�+V

Y



− �
�


−F −�+V

Y

 +�


−F −�+V

Y

 �−F+FV+Y�

Y

�
�

−F+FV+ 
−F −�+V

Y

 Y


−F −�+V

Y

 �−F+FV+Y�

− �

� 
−F −�+V

Y



− �
�


−F −�+V

Y

 −�


−F −�+V

Y

 �−F+FV+Y�

Y


















0XOWLSO\LQJ�WKLV�E\�WKH�<�YHFWRU�RI�LQLWLDO�FRQGLWLRQV�DQG�VLPSOLI\LQJ�UHVXOWV�LQ�WKH�H[SUHVVLRQ�IRU�<�W��VKRZQ�LQ�&KDSWHU�7KUHH�

����

<� �W

�

����

���
��F � �� V < �

�Y < �
�F � �� V Y

���

�

��Y � ��F � �� V < � < �
�Y < � < �

�F � �� V �Y � ��F � �� V

�F � �� V

Y

W

���

�

��Y � ��F � �� V < � < �
�Y < � < �

�F � �� V �Y � ��F � �� V

�F � �� V

Y

W
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&KDSWHU�)RXU

7KH�GHULYDWLRQ�RI�WKH�EDVLF�*RRGZLQ�PRGHO�LV�VKRZQ�LQ�WKH�WH[W�

&DSDFLW\�8WLOLVDWLRQ�([WHQVLRQ

7KH�FDSDFLW\�XWLOLVDWLRQ�H[WHQVLRQ�HPSOR\V�WKH�IROORZLQJ�HTXDWLRQ�IRU�FDSDFLW\�XWLOLVDWLRQ�

���� F�k� = 8
9+H−:�k−;�

ZKHUH�WKLV�DIIHFWV�WKH�UHODWLRQVKLS�EHWZHHQ�RXWSXW�DQG�FDSLWDO��

7KH�GHULYDWLYH�RI�WKLV�RFFXUV�IUHTXHQWO\�LQ�WKH�PRGHO��:RUNLQJ�WKLV�RXW�
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����

G
GWF

�k� = G
GW

8
9 + H−:$�k−;�

= 8 G
GW


9 + H−:$�k−;� 


−�

= −8
�9 + H−:$�k−;� ��

G
GWH

−:$�k−;�

= −8
�9 + H−:$�k−;� ��

H−:$�k−;� G
GW − : $ �k − ;�

= −8 % −:
�9 + H−:$�k−;� ��

H−:$�k−;� G
GWk

= 8
9 + H−:$�k−;�

:
9 + H−:$�k−;� H

−:$�k−;� G
GWk

= F�k� :
9 + H−:$�k−;� H

−:$�k−;� G
GWk

7KH�GHULYDWLRQ�RI��ZDJHV�VKDUH�RI�RXWSXW�LV�LGHQWLFDO�WR�WKH�EDVLF�PRGHO��DV�VKRZQ�LQ�WKH�WH[W�
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'HULYDWLRQ�RI�WKH�UDWH�RI�FKDQJH�RI�WKH�UDWH�RI�HPSOR\PHQW�LV�RI�FRXUVH�DIIHFWHG�

����

G
GWk = G

GW
/
1

= �
1

G
GW/ − /

1�
G
GW1

= �
1

G
GW
<
D − k �1 $ b $1

= �
1



�
D
G
GW< − <

D�
G
GWD


 − k $ b

= �
1



�
D
G
GW



.
Y F�k�

 − / $ D
D� a $ D

 − k $ b

= �
1
�
D
�
Y 

F�k�
G
GW. + . G

GWF
�k� 

 − k $ 
a + b



= �
1
�
D
�
Y


F�k� $


�� − z� $ < − c $ Y $ < 

 + .F�k� :
9 + H−:$�k−;� H

−:$�k−;� G
GWk


 − k $ 

a + b


G
GWk = k

F
�k�

�� − z�
Y − c

 + :
9 + H−:$�k−;� H

−:$�k−;� G
GWk − a − b


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7KLV�FDQ�EH�UHDUUDQJHG�WR�\LHOG�

����

G
GWk − :

9 + H−:�k−;� H
−:$�k−;� G

GWk = k
F
�k�

�� − z�
Y − c

 − a − b



� − :

9 + H−:$�k−;� H
−:$�k−;� 


G
GWk = k

F
�k�

�� − z�
Y − c

 − a − b


G
GWk =

k
F�k�



��−z�

Y − c
 − a − b


� − :

9+H−:�k−;� H−:$�k−;�

7KH�FRPSOHWH�PRGHO�LV�WKXV

����

G
GWz = z $ �Z�k� − a�

G
GWk =

k $ 
F�k�



��−z�

Y − c
 − a − b


� − :

9+H−:$�k−;� H−:$�k−;�
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(QGRJHQRXV�7HFKQRORJLFDO�&KDQJH

7KLV�LQWURGXFHV�D�VLJPRLGDO�IXQFWLRQDO�UHODWLRQVKLS�EHWZHHQ�WKH�UDWH�RI�WHFKQRORJLFDO�FKDQJH�DQG�WKH�UDWH�RI�SURILW�

����
�
D
G
GWD = a $ D�o�

7KLV�DIIHFWV�ERWK�WKH�ZDJH�VKDUH�IXQFWLRQ�

����

G
GWz = G

GW
Z $ /
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&KDSWHU�6HYHQ

7KH�FRQGLWLRQV�IRU�SULFH�LQVWDELOLW\

6WHHGPDQ¶V�G\QDPLF�HTXDWLRQ�

���� SW+� = (X + SW$)(, + P)

KDV�WR�EH�UHDUUDQJHG�WR�SXW�LW�LQ�D�IRUP�VXLWDEOH�IRU�G\QDPLFDO�DQDO\VLV�

���� SW+� = SW$(, + P) + X(, + P)
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ZKLFK�ZLOO�FRQYHUJH�WR�E�RQO\�LI�WKH�GRPLQDQW�HLJHQYDOXH�RI�� �LV�OHVV�WKDQ�RQH��7KLV�GHSHQGV�XSRQ�WKH�YDOXHV�RI�$�DQG�P��,W�LV�HDVLO\$(, + P)

VKRZQ�WKDW�IHDVLEOH�YDOXHV�RI�$�DQG�P�OHDG�WR�HLJHQYDOXHV�JUHDWHU�WKDQ�RQH��VR�WKDW�FRQYHUJHQFH�WR�WKH�HTXLOLEULXP�RI�E�LV�FRQGLWLRQDO�RQO\�

$�JURVV�SURILW�DGMXVWPHQW�PHFKDQLVP

6HH�WKH�DSSHQGHG�0DWKHPDWLFD�GRFXPHQW��SDJH������

$Q�DYHUDJH�UDWH�RI�SURILW�DGMXVWPHQW�PHFKDQLVP�IRU�PDUNXSV

6HH�WKH�DSSHQGHG�0DWKHPDWLFD�GRFXPHQW��SDJH������

&KDSWHU�(LJKW

7KLV�GHULYDWLRQ�RI�WKLV�PRGHO�LV�H[SODLQHG�LQ�WKH�&KDSWHU��7KLV�DSSHQGL[�ZLOO�FRQFHQWUDWH�RQ�GHWDLOV�ZKLFK�ZHUH�QRW�HODERUDWHG�XSRQ�WKHUH�

7KH�IXQFWLRQV�DUH�ZULWWHQ�LQ�0DWK&DG¶V�SURJUDPPLQJ�ODQJXDJH�

7KH�LQWHUHVW�UDWH�IXQFWLRQ�U�[��LQ�WKH�GHEW�HTXDWLRQ�

���� GW = GW−� + U�GW−� �

3DJH����

(FRQRPLF�*URZWK�DQG�)LQDQFLDO�,QVWDELOLW\



LV�D�GLIIHUHQWLDO�UDWH�RI�LQWHUHVW�RQ�D�YHFWRU�RI�GHSRVLWV�[�

����

U� �[ U G O

U O K

V OHQJWK� �[

IRU

LIUL
�U G [L [L �

RWKHUZLVHUL
�U O [L

∈L ��� V

U

7KH�0LQ��[�\�� IXQFWLRQ�ZKLFK� LV�XVHG�VHYHUDO� WLPHV� LQ� WKH�PRGHO�� LQFOXGLQJ� LQ� WKH�GHWHUPLQDWLRQ�RXWSXW�RQ� WKH�EDVLV�RI�SUHYLRXV�HIIHFWLYH

GHPDQG�DQG�D�UHVHUYHG�TXDQWLW\�RI�RXWSXW�

���� T W = PLQ�(h W−Q�TPD[)

LV�D�IXQFWLRQ�ZKLFK�VHOHFWV�WKH�QRQ�QHJDWLYH�PLQLPXP�HQWULHV�RI�WZR�YHFWRUV��

3DJH����

(FRQRPLF�*URZWK�DQG�)LQDQFLDO�,QVWDELOLW\



����

PLQ� � ��[ \ V OHQJWK� �[

IRU

LIPL [L �[L \L

RWKHUZLVHPL \L

∈L ��� V

IRU

LIQL PL !PL �

RWKHUZLVHQL �

∈L ��� V

Q

7KH�RXWSXW�GHFLVLRQ� �GHWHUPLQHV�WKH�GHPDQG�IRU�LQWHUPHGLDWH�LQSXWV�� ��7KH�LQWHUVHFWRUDO�WUDQVIHUV�JHQHUDWHG�E\�GHPDQG�IRU�LQWHUPHGLDWHTW LW

LQSXWV�VXP�WR�]HUR�IRU�WKH�FDSLWDOLVW�FODVV�DV�D�ZKROH��EXW�RI�FRXUVH�LQYROYH�QHW�JDLQV�IRU�VRPH�VHFWRUV�DQG�QHW�RXWJRLQJV�IRU�RWKHUV��7KH�UHYHQXH

VLGH�RI�LQWHUVHFWRUDO�GHPDQG�LV

3DJH����

(FRQRPLF�*URZWK�DQG�)LQDQFLDO�,QVWDELOLW\



����
��GLDJ SW � $ TW

ZKLOH�WKH�H[SHQGLWXUH�VLGH�LV

����
��GLDJ TW

7$ SW �

6XFK�PDWUL[�WUDQVSRVHV�RFFXU�DW�VHYHUDO�SRLQWV�LQ�WKH�PRGHO��7KH�IXQFWLRQ�GLDJ�[��WDNHV�D�YHFWRU�DQG�UHWXUQV�D�GLDJRQDOLVHG�PDWUL[�

����

GLDJ� �[ V OHQJWK � �[

IRU

IRU

LI0
�L M

� L M

RWKHUZLVH0
�L M

[
L

∈M ��� V

∈L ��� V

0

,Q�WKLV�PRGHO�ZRUNHUV�DUH�DVVXPHG�WR�VSHQG�DOO� WKHLU�ZDJHV�RQ�FRQVXPSWLRQ��ZKLOH�EDQNHUV�DQG�FDSLWDOLVWV�VSHQG�D�SURSRUWLRQ�EDVHG�XSRQ

WKHLU�PDUJLQDO�SURSHQVLW\�WR�FRQVXPH�� �LV�WKH�YHFWRU�RI�ZRUNHUV¶�FRQVXPSWLRQ�SUHIHUHQFHV��ZKLFK�LV�GHULYHG�IURP�D�ORJ�OLQHDU�XWLOLW\�IXQFWLRQ�TZ

7KH�VDPH�IXQFWLRQ�LV�XVHG�IRU�EDQNHUV�DQG�FDSLWDOLVWV��DOO�DUH�DVVXPHG�WR�DWWHPSW�WR�PD[LPLVH�D�XWLOLW\�IXQFWLRQ�RI�WKH�IRUP

3DJH����

(FRQRPLF�*URZWK�DQG�)LQDQFLDO�,QVWDELOLW\



����
8 ��T � T � ��� �α � OQ T �

�α � OQ T � ��� �α Q OQ T Q

ZKHUH�WKH�αL¶V�DUH�FRQVWDQWV��VXEMHFW�WR�WKH�H[SHQGLWXUH�FRQVWUDLQW�WKDW

����
S ����T � T � ��� T Q \ �S � T �

�S � T � ��� �S Q T Q \ �

ZKHUH�LQ�WKH�FDVH�RI�ZRUNHUV��\�HTXDOV�WKH�HQWLUH�ZDJH��7KLV�FDQ�EH�VROYHG�YLD�D�/DJUDQJLDQ��ZKHUH�WKH�JHQHUDO�VROXWLRQ�LV�RI�WKH�IRUP

����
∇8T

�λ ∇ �S \

([SUHVVLQJ�WKLV�LQ�WHUPV�RI�FRPPRGLW\����ZH�DUH�ORRNLQJ�IRU�VROXWLRQV�RI�WKH�IRUP

����

G

GT �

�α � OQ T �
�α � OQ T �

�α � OQ T �
�λ G

GT �

�S � T �
�S � T �

�S � T � \

DQG�VR�RQ��7KLV�OHDGV�WR�Q�HTXDWLRQV�RI�WKH�IRUP� �RU� ��6XEVWLWXWLQJ�WKLV�EDFN�LQWR�WKH�FRQVWUDLQW�\LHOGV
aL

TL
= k $ SL TL = aL

k$SL

3DJH����

(FRQRPLF�*URZWK�DQG�)LQDQFLDO�,QVWDELOLW\



����

�S � T �
�S � T � ��� �S Q T Q \ �S �

α �
�S � λ

�S �
α �
�S � λ

��� �S Q
α Q
�S Q λ

\ �

VR�WKDW�LQ�JHQHUDO�WHUPV

����

λ
α L

\

7KLV�LQ�WXUQ�LPSOLHV�WKDW�WKH�LWK�HQWU\�LQ�WKH�FRQVXPSWLRQ�YHFWRU�LV

����

T L
α L
�S L λ

α L

�S L
α L

\

�α L \

�S L α L

VR�WKDW�WKH�FRQVXPSWLRQ�YHFWRU�LQ�TXDQWLW\�WHUPV�LV

3DJH����

(FRQRPLF�*URZWK�DQG�)LQDQFLDO�,QVWDELOLW\



����

T �\

α �
�S � α L

α �
�S � α L

���

α Q
�S � α L

�ZKHUH�LW�LV�SRVVLEOH�WR�QRUPDOLVH�WKH�α¶V�VR�WKDW� ���7KLV�FDQ�EH�H[SUHVVHG�DVSa L = �

3DJH����

(FRQRPLF�*URZWK�DQG�)LQDQFLDO�,QVWDELOLW\



����

T ���Z H

�

S �

�

���

�

�

�

S �

���

�

���

���

���

���

�

�

���

�

S Q

ω �

ω L

ω �

ω L

���

ω Q

ω Q

ZKHUH�ZRUNHUV�WRWDO�LQFRPH�LV�WKH�ZDJH�WLPHV�WKH�VXP�RI�HPSOR\PHQW��DQG�ω�UHSODFHV�α�WR�VLJQLI\�WKDW�WKHVH�DUH�ZRUNHUV�SUHIHUHQFHV��0DNLQJ

WKH�VXEVWLWXWLRQ�WKDW

3DJH����

(FRQRPLF�*URZWK�DQG�)LQDQFLDO�,QVWDELOLW\



����

ω �

ω L

ω �

ω L

���

ω Q

ω Q

T Z

DQG�GDWLQJ�FRQVXPSWLRQ��WKLV�PHDQV�WKDW�SK\VLFDO�FRQVXPSWLRQ�E\�ZRUNHUV�DW�WLPH�W�LV

����
T ZW

���ZW HW GLDJ SW �
� �� T Z

DQG�FRQVXPSWLRQ�H[SHQGLWXUH�E\�ZRUNHUV�DW�WLPH�W�LV

3DJH����

(FRQRPLF�*URZWK�DQG�)LQDQFLDO�,QVWDELOLW\



����

F ZW
�GLDJ SW � T ZW

�GLDJ SW �
���ZW HW GLDJ SW �

� �� T Z
��ZW HW T Z

%DQNHUV¶�FRQVXPSWLRQ�LV�VLPLODUO\�GHULYHG��FDSLWDOLVWV¶�FRQVXPSWLRQ�LV�FRPSOLFDWHG�E\�WKH�IDFW�WKDW�WKHUH�LV�RQH�JURXS�RI�FDSLWDOLVWV�SHU�VHFWRU�

UDWKHU�WKDQ�D�FODVV��ZRUNHUV��RU�D�VLQJOH�HQWLW\��WKH�EDQNHU���7KXV�EDQNHU¶V�FRQVXPSWLRQ�SUHIHUHQFHV�DUH�LQGLFDWHG�E\�D�YHFWRU� ��DV�IRU�ZRUNHUV�TE

ZKHUHDV�FDSLWDOLVW�FRQVXPSWLRQ�SUHIHUHQFHV�DUH�UHSUHVHQWHG�E\�D�PDWUL[� ��3K\VLFDO�FRQVXPSWLRQ�E\�EDQNHUV�DQG�FDSLWDOLVWV�FDQ�DOVR�EH�TXDQWLW\4o

FRQVWUDLQHG�WR�WKH�GLIIHUHQFH�EHWZHHQ�WKH�SUHYLRXV�\HDU¶V�RXWSXW�DQG�WKH�VXP�RI�LQWHUPHGLDWH�GHPDQG�DQG�ZRUNHUV¶�GHPDQG��WKXV�WKH�IXQFWLRQ

PLQ��[�\��UHFXUV�KHUH

&DSLWDOLVW�H[SHQGLWXUH�RQ�FRQVXPSWLRQ�DQG�UHYHQXH�IURP�FRQVXPSWLRQ�QHHG�QRW�EH�UHFLSURFDO��VLQFH�LW�LV�SRVVLEOH�WKDW�RQH�VHFWRU¶V�H[SHQGL�

WXUHV�DUH�QRW�TXDQWLW\�FRQVWUDLQHG��EXW�LWV�UHYHQXHV�DUH��7KH�IXQFWLRQ�GPPLQ��[�\��LV�XVHG�LQ�WKLV�FDVH��ZKHUH�LW�UHWXUQV�D�YHFWRU�ZKRVH�HQWULHV�DUH

WKH�PLQLPXP�RI���DQG�WKH�GLDJRQDO�HQWULHV�RI�D�GLDJRQDO�PDWUL[�

3DJH����

(FRQRPLF�*URZWK�DQG�)LQDQFLDO�,QVWDELOLW\



����

GPPLQ� � �[ V URZV� �[

IRU

IRU

LIPL [ �L M L M

∈M ��� V

∈L ��� V

IRU

LIQL PL �PL �

RWKHUZLVHQL �

∈L ��� V

IRU

LIRL QL !PL �

RWKHUZLVHRL �

∈L ��� V

R

7KH�IXQFWLRQ�PD[V�[�\��LV�XVHG�WR�SURYLGH�D�PLQLPXP�OHYHO�IRU�PDUNXSV��ZKLFK�FRXOG�EH�UHODWHG�WR�WKH�UDWH�RI�LQWHUHVW�RQ�ORDQV���,W�UHWXUQV�D

YHFWRU�ZKHUH�HDFK�HQWU\�LV�WKH�PD[LPXP�RI�WKH�HQWU\�LQ�YHFWRU�[�DQG�VFDODU�\�

3DJH����

(FRQRPLF�*URZWK�DQG�)LQDQFLDO�,QVWDELOLW\



����

PD[V� ��Y V O OHQJWK� �Y

IRU

LIPL YL !YL V

RWKHUZLVHPL V

∈L ��� O

P

PHDQGHY�[��UHWXUQV�WKH�GHYLDWLRQ�RI�HDFK�HOHPHQW�RI�[�IURP�WKH�DYHUDJH�IRU�[�

����

PHDQGHY� �[ IRU

PL [L PHDQ� �[

∈L ��� URZV� �[

P

3DJH����

(FRQRPLF�*URZWK�DQG�)LQDQFLDO�,QVWDELOLW\



$SSHQGL[�%
&KDSWHU�6HYHQ

6HFWLRQ����$�JURVV�SURILW�DGMXVWPHQW�PHFKDQLVP�IRU�PDUNXSV

7KLV GRFXPHQW FDOFXODWHV WKH HLJHQYDOXHV IRU WKH -DFRELDQ RI WKLV V\VWHP� DQG VKRZV WKDW IRU DOO YDOXHV RI
WKH PDUNXS DGMXVWPHQW SDUDPHWHU HVKRZQ DV a LQ WKLV GRFXPHQWL� WKHUH LV DW OHDVW RQH HLJHQYDOXH RI �� &RQVHTXHQWO\ WKH
HTXLOLEULXP RI WKH V\VWHP LV PDUJLQDOO\ XQVWDEOH� 7KH FDOFXODWLRQV DUH GRQH RQO\ IRU WKH H[DPSOH V\VWHP XVHG E\ 6WHHGPDQ�

KRZHYHU LW ZRXOG EH SRVVLEOH WR PRGLI\ WKH GRFXPHQW WR FDOFXODWH WKH HTXLOLEULXP RI DQ\ JLYHQ V\VWHP DQG FDOFXODWH LWV HLJHQYDOXHV�

7KLV GRFXPHQW ZRUNV ZLWK D � [� LQSXW - RXWSXW PDWUL[ �

$ = $UUD\@D� 8�� �<D�

7UDGLWLRQDO)RUP@$D

i

k

jjjjjjjj

DH�� �L DH�� �L DH�� �L
DH�� �L DH�� �L DH�� �L
DH�� �L DH�� �L DH�� �L

y

{

zzzzzzzz

,� = ,GHQWLW\0DWUL[@�D�

7KH PDUNXS DGMXVWPHQW SURFHVV LV DV VKRZQ LQ &KDSWHU 6HYHQ �

���



i

k

jjjjjjj

P�W+�
P�W+�
P�W+�

y

{

zzzzzzz =
i

k

jjjjjjj

P�W+�
P�W+�
P�W+�

y

{

zzzzzzz - a �7UDQVSRVHAH X� X� X� + S�W+� S�W+� S�W+� � $L �
i

k

jjjjjjj

P�W+� � �
� P�W+� �
� � P�W+�

y

{

zzzzzzz - H X� X� X� + S�W S�W S�W � $L�
i

k

jjjjjjj

P�W+� � �
� P�W+� �
� � P�W+�

y

{

zzzzzzzE�

7UDGLWLRQDO)RUPA
i

k

jjjjjjj

P�W+�
P�W+�
P�W+�

y

{

zzzzzzzE

i

k

jjjjjjjj

P
�W+�

- a HP
�W+�

HDH�� �L S
�W+�

+ DH�� �L S
�W+�

+ DH�� �L S
�W+�

+ X
�
L -P

�W+�
HDH�� �L S

�W
+ DH�� �L S

�W
+ DH�� �L S

�W
+ X

�
LL

P
�W+�

- a HP
�W+�

HDH�� �L S
�W+�

+ DH�� �L S
�W+�

+ DH�� �L S
�W+�

+ X
�
L -P

�W+�
HDH�� �L S

�W
+ DH�� �L S

�W
+ DH�� �L S

�W
+ X

�
LL

P
�W+�

- a HP
�W+�

HDH�� �L S
�W+�

+ DH�� �L S
�W+�

+ DH�� �L S
�W+�

+ X
�
L -P

�W+�
HDH�� �L S

�W
+ DH�� �L S

�W
+ DH�� �L S

�W
+ X

�
LL

y

{

zzzzzzzz

3ULFHV DUH GHWHUPLQHG E\ D PDUNXS RQ H[RJHQRXV LQSXWV DQG SULFHV WLPHV WKH LQSXW - RXWSXW PDWUL[ �

i

k

jjjjjjj

S�W+�
S�W+�
S�W+�

y

{

zzzzzzz = 7UDQVSRVHAH X� X� X� + H S�W+� S�W+� S�W+� L� $L�

i

k

jjjjjjj
,� + 'LDJRQDO0DWUL[A9([WUDFWA

i

k

jjjjjjj

P�W+�
P�W+�
P�W+�

y

{

zzzzzzz� 8�� �<E� ([WUDFWA
i

k

jjjjjjj

P�W+�
P�W+�
P�W+�

y

{

zzzzzzz� 8�� �<E� ([WUDFWA
i

k

jjjjjjj

P�W+�
P�W+�
P�W+�

y

{

zzzzzzz� 8�� �<E=E
y

{

zzzzzzzE�

7UDGLWLRQDO)RUPA
i

k

jjjjjjj

S�W+�
S�W+�
S�W+�

y

{

zzzzzzzE

i

k

jjjjjjjj

HDH�� �L S
�W+�

+ DH�� �L S
�W+�

+ DH�� �L S
�W+�

+ X
�
L HP

�W+�
- a HP

�W+�
HDH�� �L S

�W+�
+ DH�� �L S

�W+�
+ DH�� �L S

�W+�
+ X

�
L -P

�W+�
HDH�� �L S

�W
+ DH�� �L S

�W
+ DH�� �L S

�W
+ X

�
LL + �L

HDH�� �L S
�W+�

+ DH�� �L S
�W+�

+ DH�� �L S
�W+�

+ X
�
L HP

�W+�
- a HP

�W+�
HDH�� �L S

�W+�
+ DH�� �L S

�W+�
+ DH�� �L S

�W+�
+ X

�
L -P

�W+�
HDH�� �L S

�W
+ DH�� �L S

�W
+ DH�� �L S

�W
+ X

�
LL + �L

HDH�� �L S
�W+�

+ DH�� �L S
�W+�

+ DH�� �L S
�W+�

+ X
�
L HP

�W+�
- a HP

�W+�
HDH�� �L S

�W+�
+ DH�� �L S

�W+�
+ DH�� �L S

�W+�
+ X

�
L -P

�W+�
HDH�� �L S

�W
+ DH�� �L S

�W
+ DH�� �L S

�W
+ X

�
LL + �L

y

{

zzzzzzzz

7KH VWDELOLW\ RI WKH OLQHDULVHG YHUVLRQ RI WKH V\VWHP LV FDOFXODWHG DERXW LWV HTXLOLEULXP SRLQW� 0DSSLQJ DOO SULFH DQG
PDUNXS YDULDEOHV WR D VWDQGDUG YDULDEOH �

���



S�W = [��
S�W+� = [��
S�W+� = [��
S�W = [��
S�W+� = [��
S�W+� = [��
S�W = [��
S�W+� = [��
S�W+� = [��

P�W = [���
P�W+� = [���
P�W+� = [���
P�W = [���
P�W+� = [���
P�W+� = [���
P�W = [���
P�W+� = [���
P�W+� = [���

7UDGLWLRQDO)RUP@S�W+�D

HX
�
+ DH�� �L [

�
+ DH�� �L [

�
+ DH�� �L [

�
L H[

��
- a HHX

�
+ DH�� �L [

�
+ DH�� �L [

�
+ DH�� �L [

�
L [

��
- HX

�
+ DH�� �L [

�
+ DH�� �L [

�
+ DH�� �L [

�
L [

��
L + �L

7UDGLWLRQDO)RUP@S�W+�D

HX
�
+ DH�� �L [

�
+ DH�� �L [

�
+ DH�� �L [

�
L H[

��
- a HHX

�
+ DH�� �L [

�
+ DH�� �L [

�
+ DH�� �L [

�
L [

��
- HX

�
+ DH�� �L [

�
+ DH�� �L [

�
+ DH�� �L [

�
L [

��
L + �L

7UDGLWLRQDO)RUP@S�W+�D

HX
�
+ DH�� �L [

�
+ DH�� �L [

�
+ DH�� �L [

�
L H[

��
- a HHX

�
+ DH�� �L [

�
+ DH�� �L [

�
+ DH�� �L [

�
L [

��
- HX

�
+ DH�� �L [

�
+ DH�� �L [

�
+ DH�� �L [

�
L [

��
L + �L

���



7UDGLWLRQDO)RUP@P�W+�D

[
��
- a HHX

�
+ DH�� �L [

�
+ DH�� �L [

�
+ DH�� �L [

�
L [

��
- HX

�
+ DH�� �L [

�
+ DH�� �L [

�
+ DH�� �L [

�
L [

��
L

7UDGLWLRQDO)RUP@P�W+�D

[
��
- a HHX

�
+ DH�� �L [

�
+ DH�� �L [

�
+ DH�� �L [

�
L [

��
- HX

�
+ DH�� �L [

�
+ DH�� �L [

�
+ DH�� �L [

�
L [

��
L

7UDGLWLRQDO)RUP@P�W+�D

[
��
- a HHX

�
+ DH�� �L [

�
+ DH�� �L [

�
+ DH�� �L [

�
L [

��
- HX

�
+ DH�� �L [

�
+ DH�� �L [

�
+ DH�� �L [

�
L [

��
L

7KH OLQHDULVHG PRGHO LQ WKH YLFLQLW\ RI WKH HTXLOLEULXP SRLQW LV WKXV �

I = 8[�� [�� S�W+�� [�� [�� S�W+�� [�� [�� S�W+�� [��� [��� P�W+�� [��� [��� P�W+�� [��� [��� P�W+�<�

���



0DWUL[)RUP@ID

i

k

jjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjj

[
�

[
�

HX
�

+ D@�� �D [
�

+ D@�� �D [
�

+ D@�� �D [
�

L H� + [
��

- a H-HX
�

+ D@�� �D [
�

+ D@�� �D [
�

+ D@�� �D [
�

L [
��

+ HX
�

+ D@�� �D [
�

+ D@�� �D [
�

+ D@�� �D [
�

L [
��

LL
[
�

[
�

HX
�

+ D@�� �D [
�

+ D@�� �D [
�

+ D@�� �D [
�

L H� + [
��

- a H-HX
�

+ D@�� �D [
�

+ D@�� �D [
�

+ D@�� �D [
�

L [
��

+ HX
�

+ D@�� �D [
�

+ D@�� �D [
�

+ D@�� �D [
�

L [
��

LL
[
�

[
�

HX
�

+ D@�� �D [
�

+ D@�� �D [
�

+ D@�� �D [
�

L H� + [
��

- a H-HX
�

+ D@�� �D [
�

+ D@�� �D [
�

+ D@�� �D [
�

L [
��

+ HX
�

+ D@�� �D [
�

+ D@�� �D [
�

+ D@�� �D [
�

L [
��

LL
[
��

[
��

[
��

- a H-HX
�

+ D@�� �D [
�

+ D@�� �D [
�

+ D@�� �D [
�

L [
��

+ HX
�

+ D@�� �D [
�

+ D@�� �D [
�

+ D@�� �D [
�

L [
��

L
[
��

[
��

[
��

- a H-HX
�

+ D@�� �D [
�

+ D@�� �D [
�

+ D@�� �D [
�

L [
��

+ HX
�

+ D@�� �D [
�

+ D@�� �D [
�

+ D@�� �D [
�

L [
��

L
[
��

[
��

[
��

- a H-HX
�

+ D@�� �D [
�

+ D@�� �D [
�

+ D@�� �D [
�

L [
��

+ HX
�

+ D@�� �D [
�

+ D@�� �D [
�

+ D@�� �D [
�

L [
��

L

7KH -DFRELDQ RI WKLV V\VWHP GHWHUPLQHV LWV VWDELOLW\ SURSHUWLHV �

-DF = 7DEOH@'@I@@LDD� [MD� 8L� �� ��<� 8M� �� ��<D�

7UDGLWLRQDO)RUP@-DFD

���



i

k

jjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjj

� � �

� � �
a DH�� �L HX

�
+ DH�� �L [

�
+ DH�� �L [

�
+ DH�� �L [

�
L [

��
-a DH�� �L HX

�
+ DH�� �L [

�
+ DH�� �L [

�
+ DH�� �L [

�
L [

��
DH�� �L H[

��
- a HHX

�
+ DH�� �L [

�
+ DH�� �L [

�
+ DH�� �L [

�
L [

��
- HX

�
+ DH�� �L [

�
+ DH

� � �
� � �

a DH�� �L HX
�
+ DH�� �L [

�
+ DH�� �L [

�
+ DH�� �L [

�
L [

��
-a DH�� �L HX

�
+ DH�� �L [

�
+ DH�� �L [

�
+ DH�� �L [

�
L [

��
DH�� �L H[

��
- a HHX

�
+ DH�� �L [

�
+ DH�� �L [

�
+ DH�� �L [

�
L [

��
- HX

�
+ DH�� �L [

�
+ DH

� � �

� � �

a DH�� �L HX
�
+ DH�� �L [

�
+ DH�� �L [

�
+ DH�� �L [

�
L [

��
-a DH�� �L HX

�
+ DH�� �L [

�
+ DH�� �L [

�
+ DH�� �L [

�
L [

��
DH�� �L H[

��
- a HHX

�
+ DH�� �L [

�
+ DH�� �L [

�
+ DH�� �L [

�
L [

��
- HX

�
+ DH�� �L [

�
+ DH

� � �

� � �
a DH�� �L [

��
-a DH�� �L [

��
�

� � �

� � �
a DH�� �L [

��
-a DH�� �L [

��
�

� � �
� � �

a DH�� �L [
��

-a DH�� �L [
��

�

yzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzz

���



7KH SDUDPHWHU YDOXHV DW HTXLOLEULXP �

i

k

jjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjj

[�
[�
[�
[�
[�
[�
[�
[�
[�
[��
[��
[��
[��
[��
[��
[��
[��
[��

y

{

zzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzz

=

i

k

jjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjj

��
��
��
��
��
��
��
��
��
��
��
��
��
��
��
��
��
��

y

{

zzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzz

�
i

k

jjjjj

DH�� �L DH�� �L DH�� �L
DH�� �L DH�� �L DH�� �L
DH�� �L DH�� �L DH�� �L

y

{

zzzzz =
i

k

jjjjjjj

�� �� �
�� � �����

����� � �

y

{

zzzzzzz
�
i

k

jjjjjjj

X�
X�
X�

y

{

zzzzzzz
=
i

k

jjjjjjj

��
�����
�����

y

{

zzzzzzz
�

&DOFXODWLQJ WKH HLJHQYDOXHV IRU DQ DUELWUDU\ YDOXH RI WKH PDUNXS DGMXVWPHQW SDUDPHWHU �

7UDGLWLRQDO)RUP@(LJHQYDOXHV@-DFDD �� a -> ��

(LJHQYDOXHV��HLYDO �  8QDEOH WR ILQG DOO URRWV RI WKH FKDUDFWHULVWLF SRO\QRPLDO�

8��� ��� ��� -��������+ �������� ,� -��������- �������� ,� ��������� -���������� -���������+ ����������,�

-���������- ����������,� -����������-�� ����������-�� �������� ��-� + ����������-�� ,� ����������-� - ����������-�� ,�

-����������-� + ����������-�� ,� -����������-� - ����������-�� ,� ��� ��� ��<

7KH YDOXH a = �� JHQHUDWHV � HLJHQYDOXHV RI �� 7KH VDPH UHVXOW DSSOLHV IRU DQ\ YDOXH RI a LQ WKH UHOHYDQW UDQJH � < a < ��

���



6HFWLRQ����$Q�DYHUDJH�UDWH�RI�SURILW�DGMXVWPHQW�PHFKDQLVP�IRU�PDUNXSV

7KLV GRFXPHQW FDOFXODWHV WKH HLJHQYDOXHV IRU WKH -DFRELDQ RI WKLV V\VWHP� DQG VKRZV WKDW IRU DOO YDOXHV RI
WKH PDUNXS DGMXVWPHQW SDUDPHWHU HVKRZQ DV a LQ WKLV GRFXPHQWL� WKHUH LV DW OHDVW RQH HLJHQYDOXH RI �� &RQVHTXHQWO\ WKH
HTXLOLEULXP RI WKH V\VWHP LV PDUJLQDOO\ XQVWDEOH� 7KH FDOFXODWLRQV DUH GRQH RQO\ IRU WKH H[DPSOH V\VWHP XVHG E\ 6WHHGPDQ�

KRZHYHU LW ZRXOG EH SRVVLEOH WR PRGLI\ WKH GRFXPHQW WR FDOFXODWH WKH HTXLOLEULXP RI DQ\ JLYHQ V\VWHP DQG FDOFXODWH LWV HLJHQYDOXHV�

7KLV GRFXPHQW ZRUNV ZLWK D � [� LQSXW - RXWSXW PDWUL[ �

$ = $UUD\@D� 8�� �<D�

7UDGLWLRQDO)RUP@$D

i

k

jjjjjjjj

DH�� �L DH�� �L DH�� �L
DH�� �L DH�� �L DH�� �L
DH�� �L DH�� �L DH�� �L

y

{

zzzzzzzz

,� = ,GHQWLW\0DWUL[@�D�

7KH PDUNXS DGMXVWPHQW SURFHVV LV DV VKRZQ LQ &KDSWHU 6HYHQ �

���



i

k

jjjjjjj

P�W+�
P�W+�
P�W+�

y

{

zzzzzzz
=
i

k

jjjjjjj

P�W+�
P�W+�
P�W+�

y

{

zzzzzzz
+ a �

i

k

jjjjjjjj
,� - ([WUDFWAH X� X� X� + H S�W S�W S�W L� $L�,QYHUVHA

i

k

jjjjjjj

P�W+� � �
� P�W+� �
� � P�W+�

y

{

zzzzzzz
E�

i

k

jjjjjjj

P�W+�
P�W+�
P�W+�

y

{

zzzzzzz
� 8�� �<E�

i

k

jjjjjjj
([WUDFWAH X� X� X� + H S�W S�W S�W L � $L�

i

k

jjjjjjj

P�W+�
P�W+�
P�W+�

y

{

zzzzzzz� 8�� �<E
y

{

zzzzzzz

-�

�
i

k

jjjjjjj

P�W+� � �
� P�W+� �
� � P�W+�

y

{

zzzzzzz

y

{

zzzzzzzz
�

i

k

jjjjjjj

P�W+�
P�W+�
P�W+�

y

{

zzzzzzz�

7UDGLWLRQDO)RUPA
i

k

jjjjjjj

P�W+�
P�W+�
P�W+�

y

{

zzzzzzzE

i

k

jjjjjjjjjjjjjjjjjj

a J� - P�
W+�

HDH���L S�W
+DH���L S�W

+DH���L S�W
+DH���L S�W

+DH���L S�W
+DH���L S�W

+DH���L S�W
+DH���L S�W

+DH���L S�W
+X�+X�+X�L�������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������

P�
W+�

HDH���L S�W
+DH���L S�W

+DH���L S�W
+X�L+P�

W+�
HDH���L S�W

+DH���L S�W
+DH���L S�W

+X�L+P�
W+�

HDH���L S�W
+DH���L S�W

+DH���L S�W
+X�L

NP
�W+�

+P
�W+�

a J� - P�
W+�

HDH���L S�W
+DH���L S�W

+DH���L S�W
+DH���L S�W

+DH���L S�W
+DH���L S�W

+DH���L S�W
+DH���L S�W

+DH���L S�W
+X�+X�+X�L�������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������

P�
W+�

HDH���L S�W
+DH���L S�W

+DH���L S�W
+X�L+P�

W+�
HDH���L S�W

+DH���L S�W
+DH���L S�W

+X�L+P�
W+�

HDH���L S�W
+DH���L S�W

+DH���L S�W
+X�L

NP
�W+�

+P
�W+�

a J� - P�
W+�

HDH���L S�W
+DH���L S�W

+DH���L S�W
+DH���L S�W

+DH���L S�W
+DH���L S�W

+DH���L S�W
+DH���L S�W

+DH���L S�W
+X�+X�+X�L�������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������

P�
W+�

HDH���L S�W
+DH���L S�W

+DH���L S�W
+X�L+P�

W+�
HDH���L S�W

+DH���L S�W
+DH���L S�W

+X�L+P�
W+�

HDH���L S�W
+DH���L S�W

+DH���L S�W
+X�L

NP
�W+�

+P
�W+�

y

{

zzzzzzzzzzzzzzzzzz

3ULFHV DUH GHWHUPLQHG E\ D PDUNXS RQ H[RJHQRXV LQSXWV DQG SULFHV WLPHV WKH LQSXW - RXWSXW PDWUL[ �

i

k

jjjjjjj

S�W+�
S�W+�
S�W+�

y

{

zzzzzzz = 7UDQVSRVHAH X� X� X� + H S�W+� S�W+� S�W+� L� $L�

i

k

jjjjjjj
,� + 'LDJRQDO0DWUL[A9([WUDFWA

i

k

jjjjjjj

P�W+�
P�W+�
P�W+�

y

{

zzzzzzz
� 8�� �<E� ([WUDFWA

i

k

jjjjjjj

P�W+�
P�W+�
P�W+�

y

{

zzzzzzz
� 8�� �<E� ([WUDFWA

i

k

jjjjjjj

P�W+�
P�W+�
P�W+�

y

{

zzzzzzz
� 8�� �<E=E

y

{

zzzzzzz
E�

���



7UDGLWLRQDO)RUPA
i

k

jjjjjjj

S�W+�
S�W+�
S�W+�

y

{

zzzzzzzE

i

k

jjjjjjjjjjjjjjjjjj

HDH�� �L S
�W+�

+ DH�� �L S
�W+�

+ DH�� �L S
�W+�

+ X
�
L Ja J� - P�

W+�
HDH���L S�W

+DH���L S�W
+DH���L S�W

+DH���L S�W
+DH���L S�W

+DH���L S�W
+DH���L S�W

+DH���L S�W
+DH���L S�W

+X�+X�+X�L�������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������
P�

W+�
HDH���L S�W

+DH���L S�W
+DH���L S�W

+X�L+P�
W+�

HDH���L S�W
+DH���L S�W

+DH���L S�W
+X�L+P�

W+�
HDH���L S�W

+DH���L S�W
+DH���L S�W

+X�L
NP

�W+�
+P

�W+�
+ �N

HDH�� �L S
�W+�

+ DH�� �L S
�W+�

+ DH�� �L S
�W+�

+ X
�
L Ja J� - P�

W+�
HDH���L S�W

+DH���L S�W
+DH���L S�W

+DH���L S�W
+DH���L S�W

+DH���L S�W
+DH���L S�W

+DH���L S�W
+DH���L S�W

+X�+X�+X�L�������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������
P�

W+�
HDH���L S�W

+DH���L S�W
+DH���L S�W

+X�L+P�
W+�

HDH���L S�W
+DH���L S�W

+DH���L S�W
+X�L+P�

W+�
HDH���L S�W

+DH���L S�W
+DH���L S�W

+X�L
NP

�W+�
+P

�W+�
+ �N

HDH�� �L S
�W+�

+ DH�� �L S
�W+�

+ DH�� �L S
�W+�

+ X
�
L Ja J� - P�

W+�
HDH���L S�W

+DH���L S�W
+DH���L S�W

+DH���L S�W
+DH���L S�W

+DH���L S�W
+DH���L S�W

+DH���L S�W
+DH���L S�W

+X�+X�+X�L�������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������
P�

W+�
HDH���L S�W

+DH���L S�W
+DH���L S�W

+X�L+P�
W+�

HDH���L S�W
+DH���L S�W

+DH���L S�W
+X�L+P�

W+�
HDH���L S�W

+DH���L S�W
+DH���L S�W

+X�L
NP

�W+�
+P

�W+�
+ �N

y

{

zzzzzzzzzzzzzzzzzz

7KH VWDELOLW\ RI WKH OLQHDULVHG YHUVLRQ RI WKH V\VWHP LV FDOFXODWHG DERXW LWV HTXLOLEULXP SRLQW� 0DSSLQJ DOO SULFH DQG
PDUNXS YDULDEOHV WR D VWDQGDUG YDULDEOH �

S�W = [��
S�W+� = [��
S�W+� = [��
S�W = [��
S�W+� = [��
S�W+� = [��
S�W = [��
S�W+� = [��
S�W+� = [��

���



P�W = [���
P�W+� = [���
P�W+� = [���
P�W = [���
P�W+� = [���
P�W+� = [���
P�W = [���
P�W+� = [���
P�W+� = [���

7UDGLWLRQDO)RUP@S�W+�D

HX
�
+ DH�� �L [

�
+ DH�� �L [

�
+ DH�� �L [

�
L

Ja J� - HX
�
+ X

�
+ X

�
+ DH�� �L [

�
+ DH�� �L [

�
+ DH�� �L [

�
+ DH�� �L [

�
+ DH�� �L [

�
+ DH�� �L [

�
+ DH�� �L [

�
+ DH�� �L [

�
+ DH�� �L [

�
L [

�����������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������HX
�
+ DH�� �L [

�
+ DH�� �L [

�
+ DH�� �L [

�
L [

��
+ HX

�
+ DH�� �L [

�
+ DH�� �L [

�
+ DH�� �L [

�
L [

��
+ HX

�
+ DH�� �L [

�
+ DH�� �L [

�
+ DH�� �L [

�
L [

��

N [
��
+ [

��
+ �N

7UDGLWLRQDO)RUP@S�W+�D

HX
�
+ DH�� �L [

�
+ DH�� �L [

�
+ DH�� �L [

�
L

Ja J� - HX
�
+ X

�
+ X

�
+ DH�� �L [

�
+ DH�� �L [

�
+ DH�� �L [

�
+ DH�� �L [

�
+ DH�� �L [

�
+ DH�� �L [

�
+ DH�� �L [

�
+ DH�� �L [

�
+ DH�� �L [

�
L [

�����������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������HX
�
+ DH�� �L [

�
+ DH�� �L [

�
+ DH�� �L [

�
L [

��
+ HX

�
+ DH�� �L [

�
+ DH�� �L [

�
+ DH�� �L [

�
L [

��
+ HX

�
+ DH�� �L [

�
+ DH�� �L [

�
+ DH�� �L [

�
L [

��

N [
��
+ [

��
+ �N

7UDGLWLRQDO)RUP@S�W+�D

HX
�
+ DH�� �L [

�
+ DH�� �L [

�
+ DH�� �L [

�
L

Ja J� - HX
�
+ X

�
+ X

�
+ DH�� �L [

�
+ DH�� �L [

�
+ DH�� �L [

�
+ DH�� �L [

�
+ DH�� �L [

�
+ DH�� �L [

�
+ DH�� �L [

�
+ DH�� �L [

�
+ DH�� �L [

�
L [

�����������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������HX
�
+ DH�� �L [

�
+ DH�� �L [

�
+ DH�� �L [

�
L [

��
+ HX

�
+ DH�� �L [

�
+ DH�� �L [

�
+ DH�� �L [

�
L [

��
+ HX

�
+ DH�� �L [

�
+ DH�� �L [

�
+ DH�� �L [

�
L [

��

N [
��
+ [

��
+ �N

���



7UDGLWLRQDO)RUP@P�W+�D

a J� - HX
�
+ X

�
+ X

�
+ DH�� �L [

�
+ DH�� �L [

�
+ DH�� �L [

�
+ DH�� �L [

�
+ DH�� �L [

�
+ DH�� �L [

�
+ DH�� �L [

�
+ DH�� �L [

�
+ DH�� �L [

�
L [

�����������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������HX
�
+ DH�� �L [

�
+ DH�� �L [

�
+ DH�� �L [

�
L [

��
+ HX

�
+ DH�� �L [

�
+ DH�� �L [

�
+ DH�� �L [

�
L [

��
+ HX

�
+ DH�� �L [

�
+ DH�� �L [

�
+ DH�� �L [

�
L [

��

N [
��
+ [

��

7UDGLWLRQDO)RUP@P�W+�D

a J� - HX
�
+ X

�
+ X

�
+ DH�� �L [

�
+ DH�� �L [

�
+ DH�� �L [

�
+ DH�� �L [

�
+ DH�� �L [

�
+ DH�� �L [

�
+ DH�� �L [

�
+ DH�� �L [

�
+ DH�� �L [

�
L [

�����������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������HX
�
+ DH�� �L [

�
+ DH�� �L [

�
+ DH�� �L [

�
L [

��
+ HX

�
+ DH�� �L [

�
+ DH�� �L [

�
+ DH�� �L [

�
L [

��
+ HX

�
+ DH�� �L [

�
+ DH�� �L [

�
+ DH�� �L [

�
L [

��

N [
��
+ [

��

7UDGLWLRQDO)RUP@P�W+�D

a J� - HX
�
+ X

�
+ X

�
+ DH�� �L [

�
+ DH�� �L [

�
+ DH�� �L [

�
+ DH�� �L [

�
+ DH�� �L [

�
+ DH�� �L [

�
+ DH�� �L [

�
+ DH�� �L [

�
+ DH�� �L [

�
L [

�����������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������HX
�
+ DH�� �L [

�
+ DH�� �L [

�
+ DH�� �L [

�
L [

��
+ HX

�
+ DH�� �L [

�
+ DH�� �L [

�
+ DH�� �L [

�
L [

��
+ HX

�
+ DH�� �L [

�
+ DH�� �L [

�
+ DH�� �L [

�
L [

��

N [
��
+ [

��

7KH OLQHDULVHG PRGHO LQ WKH YLFLQLW\ RI WKH HTXLOLEULXP SRLQW LV WKXV �

I = 8[�� [�� S�W+�� [�� [�� S�W+�� [�� [�� S�W+�� [��� [��� P�W+�� [��� [��� P�W+�� [��� [��� P�W+�<�

���



0DWUL[)RUP@ID

i

k

jjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjj

[
�

[
�

HX
�

+ D@�� �D [
�

+ D@�� �D [
�

+ D@�� �D [
�

L H� + [
��

+ a [
��

H� - HX�+X�+X�+D@���D [�+D@���D [�+D@���D [�+D@���D [�+D@���D [�+D@���D [�+D@���D [�+D@���D [�+D@���D [�L [��������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������
HX�+D@���D [�+D@���D [�+D@���D [�L [��+HX�+D@���D [�+D@���D [�+D@���D [�L [��+HX�+D@���D [�+D@���D [�+D@���D [�L [��

LL

[
�

[
�

HX
�

+ D@�� �D [
�

+ D@�� �D [
�

+ D@�� �D [
�

L H� + [
��

+ a [
��

H� - HX�+X�+X�+D@���D [�+D@���D [�+D@���D [�+D@���D [�+D@���D [�+D@���D [�+D@���D [�+D@���D [�+D@���D [�L [��������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������
HX�+D@���D [�+D@���D [�+D@���D [�L [��+HX�+D@���D [�+D@���D [�+D@���D [�L [��+HX�+D@���D [�+D@���D [�+D@���D [�L [��

LL

[
�

[
�

HX
�

+ D@�� �D [
�

+ D@�� �D [
�

+ D@�� �D [
�

L H� + [
��

+ a H� - HX�+X�+X�+D@���D [�+D@���D [�+D@���D [�+D@���D [�+D@���D [�+D@���D [�+D@���D [�+D@���D [�+D@���D [�L [��������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������
HX�+D@���D [�+D@���D [�+D@���D [�L [��+HX�+D@���D [�+D@���D [�+D@���D [�L [��+HX�+D@���D [�+D@���D [�+D@���D [�L [��

L [
��

L

[
��

[
��

[
��

+ a [
��

H� - HX�+X�+X�+D@���D [�+D@���D [�+D@���D [�+D@���D [�+D@���D [�+D@���D [�+D@���D [�+D@���D [�+D@���D [�L [��������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������
HX�+D@���D [�+D@���D [�+D@���D [�L [��+HX�+D@���D [�+D@���D [�+D@���D [�L [��+HX�+D@���D [�+D@���D [�+D@���D [�L [��

L

[
��

[
��

[
��

+ a [
��

H� - HX�+X�+X�+D@���D [�+D@���D [�+D@���D [�+D@���D [�+D@���D [�+D@���D [�+D@���D [�+D@���D [�+D@���D [�L [��������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������
HX�+D@���D [�+D@���D [�+D@���D [�L [��+HX�+D@���D [�+D@���D [�+D@���D [�L [��+HX�+D@���D [�+D@���D [�+D@���D [�L [��

L

[
��

[
��

[
��

+ a H� - HX�+X�+X�+D@���D [�+D@���D [�+D@���D [�+D@���D [�+D@���D [�+D@���D [�+D@���D [�+D@���D [�+D@���D [�L [��������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������
HX�+D@���D [�+D@���D [�+D@���D [�L [��+HX�+D@���D [�+D@���D [�+D@���D [�L [��+HX�+D@���D [�+D@���D [�+D@���D [�L [��

L [
��

y

{

zzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzz

7KH -DFRELDQ RI WKLV V\VWHP GHWHUPLQHV LWV VWDELOLW\ SURSHUWLHV �

-DF = 7DEOH@'@I@@LDD� [MD� 8L� �� ��<� 8M� �� ��<D�

7UDGLWLRQDO)RUP@-DFD

���



i

k

jjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjj

�

�

a HX
�
+ DH�� �L [

�
+ DH�� �L [

�
+ DH�� �L [

�
L [

��
I HX�+X�+X�+DH���L [�+DH���L [�+DH���L [�+DH���L [�+DH���L [�+DH���L [�+DH���L [�+DH���L [�+DH���L [�L [�� HDH���L [��+DH���L [��+DH���L [��L�����������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������

HHX�+DH���L [�+DH���L [�+DH���L [�L [��+HX�+DH���L [�+DH���L [�+DH���L [�L [��+HX�+DH���L [�+DH���L [�+DH���L [�L [��L
�

- HDH���L+DH���L+DH���������������������������������������������������������������������������������������������������������������������������������������������������������������������������������
HX�+DH���L [�+DH���L [�+DH���L [�L [��+HX�+DH���L [�+DH���L [�+D

�

�

a HX
�
+ DH�� �L [

�
+ DH�� �L [

�
+ DH�� �L [

�
L [

��
I HX�+X�+X�+DH���L [�+DH���L [�+DH���L [�+DH���L [�+DH���L [�+DH���L [�+DH���L [�+DH���L [�+DH���L [�L [�� HDH���L [��+DH���L [��+DH���L [��L�����������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������

HHX�+DH���L [�+DH���L [�+DH���L [�L [��+HX�+DH���L [�+DH���L [�+DH���L [�L [��+HX�+DH���L [�+DH���L [�+DH���L [�L [��L
�

- HDH���L+DH���L+DH���������������������������������������������������������������������������������������������������������������������������������������������������������������������������������
HX�+DH���L [�+DH���L [�+DH���L [�L [��+HX�+DH���L [�+DH���L [�+D

�

�

a HX
�
+ DH�� �L [

�
+ DH�� �L [

�
+ DH�� �L [

�
L I HX�+X�+X�+DH���L [�+DH���L [�+DH���L [�+DH���L [�+DH���L [�+DH���L [�+DH���L [�+DH���L [�+DH���L [�L [�� HDH���L [��+DH���L [��+DH���L [��L�����������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������

HHX�+DH���L [�+DH���L [�+DH���L [�L [��+HX�+DH���L [�+DH���L [�+DH���L [�L [��+HX�+DH���L [�+DH���L [�+DH���L [�L [��L
�

- HDH���L+DH���L+DH���LL [���������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������
HX�+DH���L [�+DH���L [�+DH���L [�L [��+HX�+DH���L [�+DH���L [�+DH���L

�

�

a [
��
I HX�+X�+X�+DH���L [�+DH���L [�+DH���L [�+DH���L [�+DH���L [�+DH���L [�+DH���L [�+DH���L [�+DH���L [�L [�� HDH���L [��+DH���L [��+DH���L [��L�����������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������

HHX�+DH���L [�+DH���L [�+DH���L [�L [��+HX�+DH���L [�+DH���L [�+DH���L [�L [��+HX�+DH���L [�+DH���L [�+DH���L [�L [��L
�

- HDH���L+DH���L+DH���LL [�������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������
HX�+DH���L [�+DH���L [�+DH���L [�L [��+HX�+DH���L [�+DH���L [�+DH���L [�L [��+HX�+DH���L [�+D

�

�

a [
��
I HX�+X�+X�+DH���L [�+DH���L [�+DH���L [�+DH���L [�+DH���L [�+DH���L [�+DH���L [�+DH���L [�+DH���L [�L [�� HDH���L [��+DH���L [��+DH���L [��L�����������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������

HHX�+DH���L [�+DH���L [�+DH���L [�L [��+HX�+DH���L [�+DH���L [�+DH���L [�L [��+HX�+DH���L [�+DH���L [�+DH���L [�L [��L
�

- HDH���L+DH���L+DH���LL [�������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������
HX�+DH���L [�+DH���L [�+DH���L [�L [��+HX�+DH���L [�+DH���L [�+DH���L [�L [��+HX�+DH���L [�+D

�

�

a I HX�+X�+X�+DH���L [�+DH���L [�+DH���L [�+DH���L [�+DH���L [�+DH���L [�+DH���L [�+DH���L [�+DH���L [�L [�� HDH���L [��+DH���L [��+DH���L [��L�����������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������
HHX�+DH���L [�+DH���L [�+DH���L [�L [��+HX�+DH���L [�+DH���L [�+DH���L [�L [��+HX�+DH���L [�+DH���L [�+DH���L [�L [��L

�
- HDH���L+DH���L+DH���LL [��������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������

HX�+DH���L [�+DH���L [�+DH���L [�L [��+HX�+DH���L [�+DH���L [�+DH���L [�L [��+HX�+DH���L [�+DH���L

yzzzzzzzzzzzzzzzzzzzzz

���



7KH SDUDPHWHU YDOXHV DW HTXLOLEULXP �

i

k

jjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjj

[�
[�
[�
[�
[�
[�
[�
[�
[�
[��
[��
[��
[��
[��
[��
[��
[��
[��

y

{

zzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzz

=

i

k

jjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjj

��
��
��
��
��
��
��
��
��
��
��
��
��
��
��
��
��
��

y

{

zzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzz

�
i

k

jjjjj

DH�� �L DH�� �L DH�� �L
DH�� �L DH�� �L DH�� �L
DH�� �L DH�� �L DH�� �L

y

{

zzzzz =
i

k

jjjjjjj

�� �� �
�� � �����

����� � �

y

{

zzzzzzz
�
i

k

jjjjjjj

X�
X�
X�

y

{

zzzzzzz
=
i

k

jjjjjjj

��
�����
�����

y

{

zzzzzzz
�

&DOFXODWLQJ WKH HLJHQYDOXHV IRU DQ DUELWUDU\ YDOXH RI WKH PDUNXS DGMXVWPHQW SDUDPHWHU �

(LJHQYDOXHV@-DFD �� a -> ��

8�� �� �� �� ��� ��� ��� ��� ��� ��������-��� ��������� ��������� ��������� ��������� ��������� ��� -��������- �������� ,�

-��������+ �������� ,<

7KH YDOXH a = �� JHQHUDWHV RQH HLJHQYDOXH RI �� 7KH VDPH UHVXOW DSSOLHV IRU DQ\ YDOXH RI a LQ WKH UHOHYDQW UDQJH � < a < ��

���



$SSHQGL[�&

7KLV� $SSHQGL[� SURYLGHV� H[WUDFWV� IURP� JRYHUQPHQW� DQG� OHJLVODWLYH

GRFXPHQWV�LQ�WKH�8QLWHG�6WDWHV�RI�$PHULFD��(XURSH��DQG�$XVWUDOLD��ZKLFK�DUH

DOO� PRWLYDWHG� E\� WKH� VXSSRVHG� GHVLUDELOLW\� RI� ]HUR� RU� QHDU� ]HUR� JRYHUQPHQW

GHILFLWV��7KH\�JLYH�D�VWURQJ�LQGLFDWLRQ�RI�WKH�H[WHQW�WR�ZKLFK�WKH�YLHZ�WKDW�WKH

UROH�RI�WKH�JRYHUQPHQW�EXGJHW�LV�WR�VWDELOLVH�WKH�HFRQRP\�KDV�EHHQ�VXSHUFHGHG

E\�WKH�YLHZ�WKDW�DQ\�EXGJHW�GHILFLW�JUHDWHU�WKDQ�]HUR�LV�QHFHVVDULO\�EDG��)URP

WKH� SHUVSHFWLYH� RI�0LQVN\¶V�)LQDQFLDO� ,QVWDELOLW\�+\SRWKHVLV�� VXFK�QDLYHW\� LV

OLNHO\� WR� DPSOLI\� HFRQRPLF� LQVWDELOLW\�� DQG� UHGXFH� WKH� HIIHFWLYHQHVV� RI� WKH

JRYHUQPHQW�VHFWRU�DV�D�EXONZDUG�DJDLQVW�GHEW�GHIODWLRQ�

� 8QLWHG�6WDWHV�RI�$PHULFD

7KHVH�WKUHH�ELOOV�DUH�LQGLFDWLYH�RI�WKH�FRQWHQW�RI�WKH�WZHOYH�ELOOV�ZKLFK��DV

QRWHG�LQ�WKH�&RQFOXVLRQ��ZHUH�EHIRUH�WKH�8QLWHG�6WDWHV�+RXVH�RI�5HSUHVHQWD�

WLYHV�ZKLFK�ZHUH�DWWHPSWLQJ�WR�HQVKULQH��HLWKHU�LQ�OHJLVODWLRQ�RU�LQ�DQ�DPHQG�

PHQW�WR�WKH�&RQVWLWXWLRQ��WKH�SULQFLSOH�WKDW�WKH�%XGJHW�VKRXOG�EH�LQ�EDODQFH�DW

DOO�WLPHV��7KH�FXUUHQW�%LOOV�EHIRUH�WKH�+RXVH�RI�5HSUHVHQWDWLYHV�FDQ�EH�IRXQG

DW�KWWS���WKRPDV�ORF�JRY�KRPH�F���TXHU\�KWPO�

��� +�-�5(6���

3URSRVLQJ� DQ� DPHQGPHQW� WR� WKH� &RQVWLWXWLRQ� WR� SURYLGH� IRU� D

EDODQFHG�EXGJHW�IRU�WKH�8QLWHG�6WDWHV�*RYHUQPHQW�DQG�IRU�JUHDWHU

DFFRXQWDELOLW\�LQ�WKH�HQDFWPHQW�RI�WD[�OHJLVODWLRQ��

5HVROYHG�E\�WKH�6HQDWH�DQG�+RXVH�RI�5HSUHVHQWDWLYHV�RI�WKH�8QLWHG�6WDWHV

RI� $PHULFD� LQ� &RQJUHVV� DVVHPEOHG� �WZR�WKLUGV� RI� HDFK� +RXVH� FRQFXUULQJ

3DJH����

(FRQRPLF�*URZWK�DQG�)LQDQFLDO�,QVWDELOLW\



WKHUHLQ���7KDW�WKH�IROORZLQJ�DUWLFOH�LV�SURSRVHG�DV�DQ�DPHQGPHQW�WR�WKH�&RQVWL�

WXWLRQ�RI�WKH�8QLWHG�6WDWHV��ZKLFK�VKDOO�EH�YDOLG�WR�DOO�LQWHQWV�DQG�SXUSRVHV�DV

SDUW� RI� WKH�&RQVWLWXWLRQ� LI� UDWLILHG� E\� WKH� OHJLVODWXUHV� RI� WKUHH�IRXUWKV� RI� WKH

VHYHUDO� 6WDWHV� ZLWKLQ� VHYHQ� \HDUV� DIWHU� LWV� VXEPLVVLRQ� WR� WKH� 6WDWHV� IRU

UDWLILFDWLRQ�

C$UWLFOH�

C6(&7,21� ��� 3ULRU� WR� HDFK� ILVFDO� \HDU�� WKH� &RQJUHVV� DQG� WKH� 3UHVLGHQW

VKDOO� DJUHH� RQ� DQ� HVWLPDWH� RI� WRWDO� UHFHLSWV� IRU� WKDW� ILVFDO� \HDU� E\� HQDFWPHQW

LQWR�ODZ�RI�D� MRLQW�UHVROXWLRQ�GHYRWHG�VROHO\� WR�WKDW�VXEMHFW��7RWDO�RXWOD\V�IRU

WKDW�\HDU�VKDOO�QRW�H[FHHG�WKH�OHYHO�RI�HVWLPDWHG�UHFHLSWV�VHW�IRUWK�LQ�VXFK�MRLQW

UHVROXWLRQ�� XQOHVV� WKUHH�ILIWKV� RI� WKH� WRWDO� PHPEHUVKLS� RI� HDFK� +RXVH� RI

&RQJUHVV�VKDOO�SURYLGH��E\�D�UROOFDOO�YRWH��IRU�D�VSHFLILF�H[FHVV�RI�RXWOD\V�RYHU

HVWLPDWHG�UHFHLSWV�

6(&7,21����:KHQHYHU�DFWXDO�RXWOD\V�H[FHHG�DFWXDO�UHFHLSWV�IRU�DQ\�ILVFDO

\HDU�� WKH� &RQJUHVV� VKDOO�� LQ� WKH� HQVXLQJ� ILVFDO� \HDU�� SURYLGH� E\� ODZ� IRU� WKH

UHSD\PHQW�RI� VXFK� H[FHVV��7KH�SXEOLF� GHEW�RI� WKH�8QLWHG�6WDWHV� VKDOO� QRW�EH

LQFUHDVHG� XQOHVV� WKUHH�ILIWKV� RI� WKH� WRWDO� PHPEHUVKLS� RI� HDFK� +RXVH� VKDOO

SURYLGH�E\�ODZ�IRU�VXFK�DQ�LQFUHDVH�E\�D�UROOFDOO�YRWH�

6(&7,21����3ULRU� WR�HDFK� ILVFDO� \HDU�� WKH�3UHVLGHQW� VKDOO� WUDQVPLW� WR� WKH

&RQJUHVV�D�SURSRVHG�EXGJHW� IRU� WKH�8QLWHG�6WDWHV�*RYHUQPHQW� IRU� WKDW�ILVFDO

\HDU�LQ�ZKLFK�WRWDO�RXWOD\V�GR�QRW�H[FHHG�WRWDO�UHFHLSWV�

6(&7,21����1R�ELOO�WR�LQFUHDVH�UHYHQXH�VKDOO�EHFRPH�ODZ�XQOHVV�DSSURYHG

E\�D�PDMRULW\�RI�WKH�WRWDO�PHPEHUVKLS�RI�HDFK�+RXVH�E\�D�UROOFDOO�YRWH�

3DJH����

(FRQRPLF�*URZWK�DQG�)LQDQFLDO�,QVWDELOLW\



6(&7,21����7KH�SURYLVLRQV�RI�WKLV�DUWLFOH�DUH�ZDLYHG�IRU�DQ\�ILVFDO�\HDU�LQ

ZKLFK�D�GHFODUDWLRQ�RI�ZDU�LV�LQ�HIIHFW�

6(&7,21����7RWDO� UHFHLSWV�VKDOO� LQFOXGH�DOO� UHFHLSWV�RI� WKH�8QLWHG�6WDWHV

H[FHSW�WKRVH�GHULYHG�IURP�ERUURZLQJ��7RWDO�RXWOD\V�VKDOO�LQFOXGH�DOO�RXWOD\V�RI

WKH�8QLWHG�6WDWHV�H[FHSW�IRU�WKRVH�IRU�UHSD\PHQW�RI�GHEW�SULQFLSDO�

6(&7,21����7KLV�DUWLFOH�VKDOO�WDNH�HIIHFW�EHJLQQLQJ�ZLWK�WKH�VHFRQG�ILVFDO

\HDU�DIWHU�LWV�UDWLILFDWLRQ�
�

��� +�5����

�$�%,//�7R� UHTXLUH� WKDW� WKH�3UHVLGHQW� WUDQVPLW� WR�&RQJUHVV�� WKDW

WKH� FRQJUHVVLRQDO� %XGJHW� &RPPLWWHHV� UHSRUW�� DQG� WKDW� WKH

&RQJUHVV�FRQVLGHU�D�EDODQFHG�EXGJHW�IRU�HDFK�ILVFDO�\HDU��

�%H� LW� HQDFWHG�E\� WKH�6HQDWH�DQG�+RXVH�RI�5HSUHVHQWDWLYHV�RI� WKH�8QLWHG

6WDWHV�RI�$PHULFD�LQ�&RQJUHVV�DVVHPEOHG�

7,7/(�,��$0(1'0(17�72�7,7/(�����81,7('�67$7(6�&2'(

6(&�� ����� 68%0,66,21� 2)� %$/$1&('� %8'*(7� %<� 7+(

35(6,'(17�

6HFWLRQ������RI�WLWOH�����8QLWHG�6WDWHV�FRGH��LV�DPHQGHG�E\�LQVHUWLQJ�DW�WKH

HQG�WKH�IROORZLQJ�QHZ�VXEVHFWLRQ�

C�J����� ([FHSW� DV� SURYLGHG� E\� SDUDJUDSK� ����� DQ\� EXGJHW� VXEPLWWHG� WR

&RQJUHVV�SXUVXDQW�WR�VXEVHFWLRQ��D��IRU�WKH�HQVXLQJ�ILVFDO�\HDU�VKDOO�QRW�EH�LQ

GHILFLW�

C����)RU�DQ\�ILVFDO�\HDU�ZLWK�UHVSHFW�WR�ZKLFK�WKH�3UHVLGHQW�GHWHUPLQHV�WKDW

LW� LV� LQIHDVLEOH� WR� VXEPLW� D� EXGJHW� LQ� FRPSOLDQFH� ZLWK� SDUDJUDSK� ����� WKH

3DJH����

(FRQRPLF�*URZWK�DQG�)LQDQFLDO�,QVWDELOLW\



3UHVLGHQW�VKDOO�VXEPLW�RQ�WKH�VDPH�GD\�WZR�EXGJHWV��RQH�RI�ZKLFK�VKDOO�EH�LQ

FRPSOLDQFH�ZLWK�SDUDJUDSK������WRJHWKHU�ZLWK�ZULWWHQ�UHDVRQV�LQ�VXSSRUW�RI�WKDW

GHWHUPLQDWLRQ�
�

7,7/(� ,,��$0(1'0(17� 72� &21*5(66,21$/� %8'*(7� $&7� 2)

����

6(&�� ����� 5(3257,1*� 2)� %$/$1&('� %8'*(76� %<� &200,7�

7((6�21�7+(�%8'*(7�2)�7+(�+286(�2)�5(35(6(17$7,9(6�$1'

6(1$7(�

� 6HFWLRQ� ���� RI� WKH� &RQJUHVVLRQDO� %XGJHW� $FW� RI� ����� LV� DPHQGHG� E\

LQVHUWLQJ�DW�WKH�HQG�WKH�IROORZLQJ�QHZ�VXEVHFWLRQ�

C�M��5HSRUWLQJ�RI�%DODQFHG�%XGJHWV�

C����([FHSW�DV�SURYLGHG�E\�SDUDJUDSK������WKH�FRQFXUUHQW�UHVROXWLRQ�RQ�WKH

EXGJHW� IRU� D� ILVFDO� \HDU� UHIHUUHG� WR� LQ� VXEVHFWLRQ� �D�� DV� UHSRUWHG� E\� WKH

&RPPLWWHH�RQ�WKH�%XGJHW�RI�HDFK�+RXVH�VKDOO�QRW�EH�LQ�GHILFLW�

C����)RU�DQ\�ILVFDO�\HDU�ZLWK�UHVSHFW�WR�ZKLFK�WKH�&RPPLWWHH�RQ�WKH�%XGJHW

RI�HLWKHU�+RXVH�GHWHUPLQHV�WKDW�LW�LV�LQIHDVLEOH�WR�UHSRUW�D�FRQFXUUHQW�UHVROXWLRQ

RQ�WKH�EXGJHW�LQ�FRPSOLDQFH�ZLWK�SDUDJUDSK�����DQG�LQFOXGHV�ZULWWHQ�UHDVRQV�LQ

VXSSRUW�RI�WKDW�GHWHUPLQDWLRQ�LQ�LWV�UHSRUW�DFFRPSDQ\LQJ�D�FRQFXUUHQW�UHVROX�

WLRQ�RQ� WKH�EXGJHW�� WKH�FRPPLWWHH� VKDOO� UHSRUW� WZR�FRQFXUUHQW� UHVROXWLRQV�RQ

WKH�EXGJHW��RQH�RI�ZKLFK�VKDOO�EH�LQ�FRPSOLDQFH�ZLWK�SDUDJUDSK�����

C����(DFK�FRQFXUUHQW� UHVROXWLRQ�RQ� WKH�EXGJHW� UHSRUWHG�E\� WKH�&RPPLWWHH

RQ�WKH�%XGJHW�RI�HLWKHU�+RXVH�VKDOO�FRQWDLQ�UHFRQFLOLDWLRQ�GLUHFWLYHV�GHVFULEHG

LQ�VHFWLRQ�����QHFHVVDU\�WR�HIIHFWXDWH�WKH�SURYLVLRQV�DQG�UHTXLUHPHQWV�RI�VXFK

UHVROXWLRQ�
�

3DJH����

(FRQRPLF�*URZWK�DQG�)LQDQFLDO�,QVWDELOLW\



6(&�������352&('85(�,1�7+(�+286(�2)�5(35(6(17$7,9(6�

6HFWLRQ� ����D�� RI� WKH�&RQJUHVVLRQDO�%XGJHW�$FW� RI� ����� LV� DPHQGHG� E\

LQVHUWLQJ�DW�WKH�HQG�WKH�IROORZLQJ�

C����$��,I�WKH�&RPPLWWHH�RQ�5XOHV�RI�WKH�+RXVH�RI�5HSUHVHQWDWLYHV�UHSRUWV

DQ\�UXOH�RU�RUGHU�SURYLGLQJ�IRU�WKH�FRQVLGHUDWLRQ�RI�DQ\�FRQFXUUHQW�UHVROXWLRQ

RQ�WKH�EXGJHW�IRU�D�ILVFDO�\HDU��WKHQ�LW�VKDOO�DOVR��ZLWKLQ�WKH�VDPH�UXOH�RU�RUGHU�

SURYLGH�IRU�

C�L��WKH�FRQVLGHUDWLRQ�RI�WKH�WH[W�RI�DQ\�FRQFXUUHQW�UHVROXWLRQ�RQ�WKH�EXGJHW

IRU�WKDW�ILVFDO�\HDU�UHSRUWHG�E\�WKH�&RPPLWWHH�RQ�WKH�%XGJHW�RI�WKH�+RXVH�RI

5HSUHVHQWDWLYHV�SXUVXDQW�WR�VHFWLRQ�����M���DQG

C�LL�� WKH� FRQVLGHUDWLRQ� RI� WKH� WH[W� RI� HDFK� FRQFXUUHQW� UHVROXWLRQ� RQ� WKH

EXGJHW�DV�LQWURGXFHG�E\�WKH�0DMRULW\�/HDGHU�SXUVXDQW�WR�VXESDUDJUDSK��%��

�DQG�VXFK�UXOH�RU�RUGHU�VKDOO�DVVXUH�WKDW�D�VHSDUDWH�YRWH�RFFXUV�RQ�HDFK�VXFK

EXGJHW��C�%��7KH�0DMRULW\�/HDGHU�RI�WKH�+RXVH�RI�5HSUHVHQWDWLYHV�VKDOO�LQWUR�

GXFH� D� FRQFXUUHQW� UHVROXWLRQ� RQ� WKH� EXGJHW� UHIOHFWLQJ�� ZLWKRXW� VXEVWDQWLYH

UHYLVLRQ��HDFK�EXGJHW�VXEPLWWHG�E\� WKH�3UHVLGHQW�SXUVXDQW� WR�VHFWLRQ������J�

RI�WLWOH�����8QLWHG�6WDWHV�&RGH��DV�VRRQ�DV�SUDFWLFDEOH�DIWHU�LWV�VXEPLVVLRQ�
�

6(&�������352&('85(�,1�7+(�6(1$7(�

6HFWLRQ� ����E�� RI� WKH�&RQJUHVVLRQDO�%XGJHW�$FW� RI� ����� LV� DPHQGHG� E\

LQVHUWLQJ�DW�WKH�HQG�WKH�IROORZLQJ�

C���� 1RWZLWKVWDQGLQJ� DQ\� RWKHU� UXOH�� LW� VKDOO� DOZD\V� EH� LQ� RUGHU� LQ� WKH

6HQDWH�WR�FRQVLGHU�DQ�DPHQGPHQW�WR�D�FRQFXUUHQW�UHVROXWLRQ�RQ�WKH�EXGJHW�IRU

D�ILVFDO�\HDU�FRPSULVLQJ�WKH�WH[W�RI�DQ\�EXGJHW�VXEPLWWHG�E\�WKH�3UHVLGHQW�IRU

WKDW� ILVFDO� \HDU� DV� GHVFULEHG� LQ� VHFWLRQ� �����J����� RI� WLWOH� ���� 8QLWHG� 6WDWHV

3DJH����

(FRQRPLF�*URZWK�DQG�)LQDQFLDO�,QVWDELOLW\



&RGH�� DQG�� ZKHQHYHU� DSSOLFDEOH�� DQ� DPHQGPHQW� FRPSULVLQJ� WKH� WH[W� RI� DQ\

RWKHU� EXGJHW� VXEPLWWHG� E\� WKH� 3UHVLGHQW� IRU� WKDW� ILVFDO� \HDU� DV� GHVFULEHG� LQ

VHFWLRQ������J�����RI�WLWOH�����8QLWHG�6WDWHV�&RGH�
�

7,7/(�,,,��())(&7,9(�'$7(

6(&�������())(&7,9(�'$7(�

7KLV�$FW�DQG�WKH�DPHQGPHQWV�PDGH�E\�LW�VKDOO�EHFRPH�HIIHFWLYH�IRU�ILVFDO

\HDU������DQG�VKDOO�EH�IXOO\�UHIOHFWHG�LQ�WKH�ILVFDO�\HDU������EXGJHW�VXEPLWWHG

E\�WKH�3UHVLGHQW�DV�UHTXLUHG�E\�VHFWLRQ������D��RI�WLWOH�����8QLWHG�6WDWHV�&RGH�

� (XURSH

7KH�0DDVWULFKW� 7UHDW\��ZKLOH� QRW� DV� LQIOH[LEOH� DV� WKH�86� %LOOV� LQ� WKDW� LW

UHTXLUHV�EXGJHW�GHILFLWV�RI�PHPEHU�QDWLRQV� WR�EH�QR�PRUH� WKDQ���SHU�FHQW�RI

*'3��LV�IDU�PRUH�OLNHO\�WR�EH�HQDFWHG��7KH�UHOHYDQW�$UWLFOHV�FRQFHUQLQJ�OLPLWD�

WLRQV� RQ� JRYHUQPHQW� GHILFLWV� DUH� H[WUDFWHG� EHORZ��7KH� IXOO� GRFXPHQW� FDQ� EH

IRXQG�DW�KWWS���HXURSD�HX�LQW�HQ�UHFRUG�PW�WRS�KWPO�

��� $57,&/(����F

���0HPEHU�6WDWHV�VKDOO�DYRLG�H[FHVVLYH�JRYHUQPHQWDO�GHILFLWV�

���7KH�&RPPLVVLRQ�VKDOO�PRQLWRU�WKH�GHYHORSPHQW�RI�WKH�EXGJHWDU\�VLWXD�

WLRQ�DQG�RI�WKH�VWRFN�RI�JRYHUQPHQW�GHEW�LQ�WKH�0HPEHU�6WDWHV�ZLWK�D�YLHZ�WR

LGHQWLI\LQJ�JURVV�HUURUV��,Q�SDUWLFXODU�LW�VKDOO�H[DPLQH�FRPSOLDQFH�ZLWK�EXGJHW�

DU\�GLVFLSOLQH�RQ�WKH�EDVLV�RI�WKH�IROORZLQJ�WZR�FULWHULD�

�D��ZKHWKHU� WKH�UDWLR�RI� WKH�SODQQHG�RU�DFWXDO�JRYHUQPHQW�GHILFLW� WR�JURVV

GRPHVWLF� SURGXFW� H[FHHGV� D� UHIHUHQFH� YDOXH�� XQOHVV� HLWKHU� WKH� UDWLR� KDV

GHFOLQHG�VXEVWDQWLDOO\�DQG�FRQWLQXRXVO\�DQG�UHDFKHG�D�OHYHO�WKDW�FRPHV�FORVH�WR

3DJH����

(FRQRPLF�*URZWK�DQG�)LQDQFLDO�,QVWDELOLW\



WKH�UHIHUHQFH�YDOX��RU��DOWHUQDWLYHO\��WKH�H[FHVV�RYHU�WKH�UHIHUHQFH�YDOXH�LV�RQO\

H[FHSWLRQDO�DQG�WHPSRUDU\�DQG�WKH�UDWLR�UHPDLQV�FORVH�WR�WKH�UHIHUHQFH�YDOXH�

�E�� ZKHWKHU� WKH� UDWLR� RI� JRYHUQPHQW� GHEW� WR� JURVV� GRPHVWLF� SURGXFW

H[FHHGV� D� UHIHUHQFH� YDOXH�� XQOHVV� WKH� UDWLR� LV� VXIILFLHQWO\� GLPLQLVKLQJ� DQG

DSSURDFKLQJ�WKH�UHIHUHQFH�YDOXH�DW�D�VDWLVIDFWRU\�SDFH�

7KH�UHIHUHQFH�YDOXHV�DUH�VSHFLILHG�LQ�WKH�3URWRFRO�RQ�WKH�H[FHVVLYH�GHILFLW

SURFHGXUH�DQQH[HG�WR�WKLV�7UHDW\�

���,I�D�0HPEHU�6WDWH�GRHV�QRW�IXOILO�WKH�UHTXLUHPHQWV�XQGHU�RQH�RU�ERWK�RI

WKHVH� FULWHULD�� WKH� &RPPLVVLRQ� VKDOO� SUHSDUH� D� UHSRUW�� 7KH� UHSRUW� RI� WKH

&RPPLVVLRQ� VKDOO� DOVR� WDNH� LQWR� DFFRXQW� ZKHWKHU� WKH� JRYHUQPHQW� GHILFLW

H[FHHGV� JRYHUQPHQW� LQYHVWPHQW� H[SHQGLWXUH� DQG� WDNH� LQWR� DFFRXQW� DOO� RWKHU

UHOHYDQW�IDFWRUV��LQFOXGLQJ�WKH�PHGLXP�WHUP�HFRQRPLF�DQG�EXGJHWDU\�SRVLWLRQ

RI�WKH�0HPEHU�6WDWH�

7KH�&RPPLVVLRQ�PD\�DOVR�SUHSDUH�D�UHSRUW�LI��QRWZLWKVWDQGLQJ�WKH�IXOILOO�

PHQW�RI� WKH� UHTXLUHPHQW�XQGHU�WKH�FULWHULD�� LW� LV�RI� WKH�RSLQLRQ� WKDW� WKHUH� LV�D

ULVN�RI�DQ�H[FHVVLYH�GHILFLW�LQ�D�0HPEHU�6WDWH�

���7KH�&RPPLWWHH�SURYLGHG�IRU�LQ�$UWLFOH����F�VKDOO�IRUPXODWH�DQ�RSLQLRQ

RQ�WKH�UHSRUW�RI�WKH�&RPPLVVLRQ�

���,I�WKH�&RPPLVVLRQ�FRQVLGHUV�WKDW�DQ�H[FHVVLYH�GHILFLW�LQ�D�0HPEHU�6WDWH

H[LVWV�RU�PD\�RFFXU��WKH�&RPPLVVLRQ�VKDOO�DGGUHVV�DQ�RSLQLRQ�WR�WKH�&RXQFLO�

���7KH�&RXQFLO�VKDOO��DFWLQJ�E\�D�TXDOLILHG�PDMRULW\�RQ�D�UHFRPPHQGDWLRQ

IURP� WKH� &RPPLVVLRQ�� DQG� KDYLQJ� FRQVLGHUHG� DQ\� REVHUYDWLRQV� ZKLFK� WKH

0HPEHU�6WDWH�FRQFHUQHG�PD\�ZLVK�WR�PDNH��GHFLGH�DIWHU�DQ�RYHUDOO�DVVHVVPHQW

ZKHWKHU�DQ�H[FHVVLYH�GHILFLW�H[LVWV�
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��� :KHUH� WKH� H[LVWHQFH� RI� DQ� H[FHVVLYH� GHILFLW� LV� GHFLGHG� DFFRUGLQJ� WR

SDUDJUDSK� ��� WKH�&RXQFLO� VKDOO�PDNH� UHFRPPHQGDWLRQV� WR� WKH�0HPEHU� 6WDWH

FRQFHUQHG� ZLWK� D� YLHZ� WR� EULQJLQJ� WKDW� VLWXDWLRQ� WR� DQ� HQG� ZLWKLQ� D� JLYHQ

SHULRG��6XEMHFW�WR�WKH�SURYLVLRQV�RI�SDUDJUDSK����WKHVH�UHFRPPHQGDWLRQV�VKDOO

QRW�EH�PDGH�SXEOLF�

���:KHUH�LW�HVWDEOLVKHV�WKDW�WKHUH�KDV�EHHQ�QR�HIIHFWLYH�DFWLRQ�LQ�UHVSRQVH

WR�LWV�UHFRPPHQGDWLRQV�ZLWKLQ�WKH�SHULRG�ODLG�GRZQ��WKH�&RXQFLO�PD\�PDNH�LWV

UHFRPPHQGDWLRQV�SXEOLF�

���,I�D�0HPEHU�6WDWH�SHUVLVWV�LQ�IDLOLQJ�WR�SXW�LQWR�SUDFWLFH�WKH�UHFRPPHQ�

GDWLRQV�RI�WKH�&RXQFLO��WKH�&RXQFLO�PD\�GHFLGH�WR�JLYH�QRWLFH�WR�WKH�0HPEHU

6WDWH�WR�WDNH��ZLWKLQ�D�VSHFLILHG�WLPH�OLPLW��PHDVXUHV�IRU�WKH�GHILFLW�UHGXFWLRQ

ZKLFK�LV�MXGJHG�QHFHVVDU\�E\�WKH�&RXQFLO�LQ�RUGHU�WR�UHPHG\�WKH�VLWXDWLRQ��,Q

VXFK�D�FDVH�� WKH�&RXQFLO�PD\�UHTXHVW� WKH�0HPEHU�6WDWH�FRQFHUQHG� WR�VXEPLW

UHSRUWV�LQ�DFFRUGDQFH�ZLWK�D�VSHFLILF�WLPHWDEOH�LQ�RUGHU�WR�H[DPLQH�WKH�DGMXVW�

PHQW�HIIRUWV�RI�WKDW�0HPEHU�6WDWH�

����7KH�ULJKW�WR�EULQJ�DFWLRQV�SURYLGHG�IRU�LQ�$UWLFOHV�����DQG�����PD\�QRW

EH�H[HUFLVHG�ZLWKLQ�WKH�IUDPHZRUN�RI�SDUDJUDSKV���WR���RI�WKLV�$UWLFOH�

����$V� ORQJ� DV� D�0HPEHU�6WDWH� IDLOV� WR� FRPSO\�ZLWK� D� GHFLVLRQ� WDNHQ� LQ

DFFRUGDQFH�ZLWK�SDUDJUDSK���� WKH�&RXQFLO�PD\�GHFLGH� WR�DSSO\� WKH� IROORZLQJ

PHDVXUHV��WR�UHTXLUH�WKH�0HPEHU�6WDWH�FRQFHUQHG�WR�SXEOLVK�DGGLWLRQDO�LQIRU�

PDWLRQ��WR�EH�VSHFLILHG�E\�WKH�&RXQFLO��EHIRUH�LVVXLQJ�ERQGV�DQG�VHFXULWLHV��WR

LQYLWH�WKH�(XURSHDQ�,QYHVWPHQW�%DQN�WR�UHFRQVLGHU�LWV�OHQGLQJ�SROLF\�WRZDUGV

WKH�0HPEHU�6WDWH�FRQFHUQHG��WR�UHTXLUH�WKH�0HPEHU�6WDWH�FRQFHUQHG�WR�PDNH

D�QRQ�LQWHUHVW�EHDULQJ�GHSRVLW�RI�DQ�DSSURSULDWH�VL]H�ZLWK�WKH�&RPPXQLW\�XQWLO
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WKH� H[FHVVLYH� GHILFLW� KDV�� LQ� WKH� YLHZ� RI� WKH� &RXQFLO�� EHHQ� FRUUHFWHG�� � WR

LPSRVH�ILQHV�RI�DQ�DSSURSULDWH�VL]H�

7KH�3UHVLGHQW�RI�WKH�&RXQFLO�VKDOO�LQIRUP�WKH�(XURSHDQ�3DUOLDPHQW�RI�WKH

GHFLVLRQV�WDNHQ�

����7KH�&RXQFLO� VKDOO� DEURJDWH� VRPH�RU�DOO�RI� LWV�GHFLVLRQV� UHIHUUHG� WR� LQ

SDUDJUDSKV���WR���DQG����WR�WKH�H[WHQW�WKDW�WKH�H[FHVVLYH�GHILFLW�LQ�WKH�0HPEHU

6WDWH�FRQFHUQHG�KDV��LQ�WKH�YLHZ�RI�WKH�&RXQFLO��EHHQ�FRUUHFWHG��,I�WKH�&RXQFLO

KDV�SUHYLRXVO\�PDGH�SXEOLF�UHFRPPHQGDWLRQV��LW�VKDOO��DV�VRRQ�DV�WKH�GHFLVLRQ

XQGHU�SDUDJUDSK���KDV�EHHQ�DEURJDWHG��PDNH�D�SXEOLF�VWDWHPHQW�WKDW�DQ�H[FHV�

VLYH�GHILFLW�LQ�WKH�0HPEHU�6WDWH�FRQFHUQHG�QR�ORQJHU�H[LVWV�

����:KHQ�WDNLQJ�WKH�GHFLVLRQV�UHIHUUHG�WR�LQ�SDUDJUDSKV���WR�������DQG����

WKH�&RXQFLO�VKDOO�DFW�RQ�D�UHFRPPHQGDWLRQ�IURP�WKH�&RPPLVVLRQ�E\�D�PDMRULW\

RI�WZR�WKLUGV�RI�WKH�YRWHV�RI�LWV�PHPEHUV�ZHLJKWHG�LQ�DFFRUGDQFH�ZLWK�$UWLFOH

�������� H[FOXGLQJ� WKH� YRWHV� RI� WKH� UHSUHVHQWDWLYH� RI� WKH� 0HPEHU� 6WDWH

FRQFHUQHG�

���� )XUWKHU� SURYLVLRQV� UHODWLQJ� WR� WKH� LPSOHPHQWDWLRQ� RI� WKH� SURFHGXUH

GHVFULEHG� LQ� WKLV�$UWLFOH� DUH� VHW� RXW� LQ� WKH� 3URWRFRO� RQ� WKH� H[FHVVLYH� GHILFLW

SURFHGXUH�DQQH[HG�WR�WKLV�7UHDW\��

7KH�&RXQFLO�VKDOO��DFWLQJ�XQDQLPRXVO\�RQ�D�SURSRVDO�IURP�WKH�&RPPLVVLRQ

DQG�DIWHU�FRQVXOWLQJ�WKH�(XURSHDQ�3DUOLDPHQW�DQG�WKH�(&%��DGRSW�WKH�DSSURSUL�

DWH�SURYLVLRQV�ZKLFK�VKDOO�WKHQ�UHSODFH�WKH�VDLG�3URWRFRO�

6XEMHFW�WR�WKH�RWKHU�SURYLVLRQV�RI�WKLV�SDUDJUDSK�WKH�&RXQFLO�VKDOO��EHIRUH��

-DQXDU\�������DFWLQJ�E\�D�TXDOLILHG�PDMRULW\�RQ�D�SURSRVDO�IURP�WKH�&RPPLV�

3DJH����
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VLRQ�DQG�DIWHU�FRQVXOWLQJ�WKH�(XURSHDQ�3DUOLDPHQW��OD\�GRZQ�GHWDLOHG�UXOHV�DQG

GHILQLWLRQV�IRU�WKH�DSSOLFDWLRQ�RI�WKH�SURYLVLRQV�RI�WKH�VDLG�3URWRFRO�

��� $57,&/(����

���7KH�SULPDU\�REMHFWLYH�RI�WKH�(6&%�VKDOO�EH�WR�PDLQWDLQ�SULFH�VWDELOLW\�

:LWKRXW�SUHMXGLFH�WR�WKH�REMHFWLYH�RI�SULFH�VWDELOW\��WKH�(6&%�VKDOO�VXSSRUW�WKH

JHQHUDO�HFRQRPLF�SROLFLHV�LQ�WKH�&RPPXQLW\�ZLWK�D�YLHZ�WR�FRQWULEXWLQJ�WR�WKH

DFKLHYHPHQW�RI�WKH�REMHFWLYHV�RI�WKH�&RPPXQLW\�DV�ODLG�GRZQ�LQ�$UWLFOH����7KH

(6&%�VKDOO�DFW� LQ�DFFRUGDQFH�ZLWK�WKH�SULQFLSOH�RI�DQ�RSHQ�PDUNHW�HFRQRP\

ZLWK� IUHH� FRPSHWLWLRQ�� IDYRXULQJ� DQ� HIILFLHQW� DOORFDWLRQ� RI� UHVRXUFHV�� DQG� LQ

FRPSOLDQFH�ZLWK�WKH�SULQFLSOHV�VHW�RXW�LQ�$UWLFOH��D�

���7KH�EDVLF�WDVNV�WR�EH�FDUULHG�RXW�WKURXJK�WKH�(6&%�VKDOO�EH���WR�GHILQH

DQG� LPSOHPHQW� WKH� PRQHWDU\� SROLF\� RI� WKH� &RPPXQLW\�� WR� FRQGXFW� IRUHLJQ

H[FKDQJH�RSHUDWLRQV�FRQVLVWHQW�ZLWK�WKH�SURYLVLRQV�RI�$UWLFOH������WR�KROG�DQG

PDQDJH� WKH� RIILFLDO� IRUHLJQ� UHVHUYHV� RI� WKH� 0HPEHU� 6WDWHV�� WR� SURPRWH� WKH

VPRRWK�RSHUDWLRQ�RI�SD\PHQW�V\VWHPV�

���7KH�WKLUG�LQGHQW�RI�SDUDJUDSK���VKDOO�EH�ZLWKRXW�SUHMXGLFH�WR�WKH�KROGLQJ

DQG�PDQDJHPHQW� E\� WKH� JRYHUQPHQW� RI�0HPEHU� 6WDWHV� RI� IRUHLJQ� H[FKDQJH

ZRUNLQJ�EDODQFHV�

��� 7KH� (&%� VKDOO� EH� FRQVXOWHG�� RQ� DQ\� SURSRVHG� &RPPXQLW\� DFW� LQ� LWV

ILHOGV� RI� FRPSHWHQFH�� E\� QDWLRQDO� DXWKRULWLHV� UHJDUGLQJ� DQ\� GUDIW� OHJLVODWLYH

SURYLVLRQ� LQ� LWV� ILHOGV� RI� FRPSHWHQFH�� EXW� ZLWKLQ� WKH� � OLPLWV� DQG� XQGHU� WKH

FRQGLWLRQV�VHW�RXW�E\�WKH�&RXQFLO�LQ�DFFRUGDQFHV�ZLWK�WKH�SURFHGXUH�ODLG�GRZQ

LQ�$UWLFOH���������7KH�(&%�PD\�VXEPLW�RSLQLRQV�WR�WKH�DSSURSULDWH�&RPPX�
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QLW\�LQVWLWXWLRQV�RU�ERGLHV�RU�WR�QDWLRQDO�DXWKRULWLHV�RQ�PDWWHUV� LQ�LWV�ILHOGV�RI

FRPSHWHQFH�

���7KH�(6&%�VKDOO�FRQWULEXWH�WR�WKH�VPRRWK�FRQGXFW�RI�SROLFLHV�SXUVXHG�E\

WKH�FRPSHWHQW�DXWKRULWLHV�UHODWLQJ�WR�WKH�SUXGHQWLDO�VXSHUYLVLRQ�RI�FUHGLW�LQVWL�

WXWLRQV�DQG�WKH�VWDELOLW\�RI�WKH�ILQDQFLDO�V\VWHP��

���7KH�&RXQFLO�PD\��DFWLQJ�XQDQLPRXVO\�RQ�D�SURSRVDO�IURP�WKH�&RPPLV�

VLRQ� DQG� DIWHU� FRQVXOWLQJ� WKH� (&%� DQG� DIWHU� UHFHLYLQJ� WKH� DVVHQW� RI� WKH

(XURSHDQ�3DUOLDPHQW��FRQIHU�XSRQ�WKH�(&%�VSHFLILF�WDVNV�FRQFHUQLQJ�SROLFLHV

UHODWLQJ�WR�WKH�SUXGHQWLDO�VXSHUYLVLRQ�RI�FUHGLW�LQVWLWXWLRQV�DQG�RWKHU�ILQDQFLDO

LQVWLWXWLRQV�ZLWK�WKH�H[FHSWLRQ�RI�LQVXUDQFH�XQGHUWDNLQJV��

��� 35272&2/�21�7+(�(;&(66,9(�'(),&,7

352&('85(

7+(�+,*+�&2175$&7,1*�3$57,(6

'(6,5,1*� WR� OD\� GRZQ� WKH� GHWDLOV� RI� WKH� H[FHVVLYH� GHILFLW� SURFHGXUH

UHIHUUHG�WR�LQ�$UWLFOH����F�RI�WKH�WUHDW\�HVWDEOLVKLQJ�WKH�(XURSHDQ�&RPPXQLW\��

+$9(�$*5(('�XSRQ� WKH� IROORZLQJ�SURYLVLRQV��ZKLFK�VKDOO�EH�DQQH[HG

WR�WKH�7UHDW\�HVWDEOLVKLQJ�WKH�(XURSHDQ�&RPPXQLW\�

$57,&/(��

7KH�UHIHUHQFH�YDOXHV�UHIHUUHG�WR�LQ�$UWLFOH����F����RI�WKLV�7UHDW\�DUH��

� ��� IRU� WKH� UDWLR� RI� WKH� SODQQHG� RU� DFWXDO� JRYHUQPHQW� GHILFLW� WR� JURVV

GRPHVWLF� SURGXFW� DW�PDUNHW� SULFHV�� ���� IRU� WKH� UDWLR� RI� JRYHUQPHQW� GHEW� WR

JURVV�GRPHVWLF�SURGXFW�DW�PDUNHW�SULFHV�

$57,&/(��
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,Q�$UWLFOH����F�RI�WKLV�7UHDW\�DQG�LQ�WKLV�3URWRFRO��

JRYHUQPHQW� PHDQV� JHQHUDO� JRYHUQPHQW�� WKDW� LV� FHQWUDO� JRYHUQPHQW�

UHJLRQDO� RU� ORFDO� JRYHUQPHQW� DQG� VRFLDO� VHFXULW\� � IXQGV�� WR� WKH� H[FOXVLRQ� RI

FRPPHUFLDO� RSHUDWLRQV�� DV� GHILQHG� LQ� WKH� (XURSHDQ� 6\VWHP� RI� ,QWHJUDWHG

(FRQRPLF��$FFRXQWV��

GHILFLW� PHDQV� QHW� ERUURZLQJ� DV� GHILQHG� LQ� WKH� (XURSHDQ� 6\VWHP� RI

,QWHJUDWHG�(FRQRPLF�$FFRXQWV��

LQYHVWPHQW�PHDQV�JURVV�IL[HG�FDSLWDO�IRUPDWLRQ�DV�GHILQHG�LQ�WKH�(XURSHDQ

6\VWHP�RI�,QWHJUDWHG�(FRQRPLF�$FFRXQWV��

GHEW�PHDQV�WRWDO�JURVV�GHEW�DW�QRPLQDO�YDOXH�RXWVWDQGLQJ�DW�WKH�HQG�RI�WKH

\HDU�DQG�FRQVROLGDWHG�EHWZHHQ�DQG�ZLWKLQ�WKH�VHFWRUV�RI�JHQHUDO�JRYHUQPHQW�DV

GHILQHG�LQ�WKH�ILUVW�LQGHQW��

$57,&/(��

,Q�RUGHU�WR�HQVXUH�WKH�HIIHFWLYHQHVV�RI�WKH�H[FHVVLYH�GHILFLW�SURFHGXUH��WKH

JRYHUQPHQWV�RI� WKH�0HPEHU�6WDWHV� VKDOO�EH� UHVSRQVLEOH�XQGHU� WKLV�SURFHGXUH

IRU�WKH�GHILFLWV�RI�JHQHUDO�JRYHUQPHQW�DV�GHILQHG�LQ�WKH�ILUVW�LQGHQW�RI�$UWLFOH

���7KH�0HPEHU�6WDWHV�VKDOO�HQVXUH� WKDW�QDWLRQDO�SURFHGXUHV� LQ�WKH�%XGJHWDU\

DUHD� HQDEOH� WKHP� WR� PHHW� WKHLU� REOLJDWLRQV� LQ� WKLV� DUHD� GHULYLQJ� IURP� WKLV

7UHDW\��7KH�0HPEHU�6WDWHV� VKDOO� UHSRUW� WKHLU� SODQQHG�DQG�DFWXDO�GHILFLWV�DQG

WKH�OHYHOV�RI�WKHLU�GHEW�SURPSWO\�DQG�UHJXODUO\�WR�WKH�&RPPLVVLRQ��

$57,&/(���

7KH�VWDWLVWLFDO�GDWD�WR�EH�XVHG�IRU�WKH�DSSOLFDWLRQ�RI�WKLV�3URWRFRO�VKDOO�EH

SURYLGHG�E\�WKH�&RPPLVVLRQ�

3DJH����
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� $XVWUDOLD

:KLOH� WKH� 8QLWHG� 6WDWHV� %LOOVDQG� (XURSH¶V�0DDVWULFKW� 7UHDW\� DUH� VWLOO� DW

SUHVHQW� SURSRVDOV�� WKH� $XVWUDOLDQ� *RYHUQPHQW� KDV� DOUHDG\� FRPPHQFHG� LWV

DWWHPSW� WR� DFKLHYH� D� EDODQFHG� %XGJHW�� 7KH� IROORZLQJ� VHFWLRQV� SURYLGH� DQ

H[FHUSW�IURP�WKH�7UHDVXUHU¶V�%XGJHW�6SHHFK��DQG�DQ�H[WUDFW�IURP�WKH�6XSSRUW�

LQJ� 'RFXPHQWV� WR� WKH� %XGJHW�� 7KH� GRFXPHQWV� DUH� DYDLODEOH� DW

KWWS���ZZZ�WUHDVXU\�JRY�DX�SXEOLFDWLRQV�EXGJHW���EXGJHW���KWP�

��� %8'*(7�63((&+��������

'(/,9(5('�21����$8*867������21�7+(�6(&21'�5($',1*

2)�7+(�$335235,$7,21�%,//��12�����������

%<

7+(�+21285$%/(�3(7(5�&267(//2��03

75($685(5�2)�7+(�&20021:($/7+�2)�$8675$/,$

0U�6SHDNHU��,�PRYH�WKDW�WKH�%LOO�QRZ�EH�UHDG�D�VHFRQG�WLPH�

7RQLJKW�,�DQQRXQFH�D�SURJUDPPH

Y IRU�IDPLOLHV

Y IRU�VPDOO�EXVLQHVV

Y IRU�ROGHU�$XVWUDOLDQV

Y IRU�PDMRU�LPSURYHPHQWV�LQ�KHDOWK�FDUH�DQG��LPSRUWDQWO\�

Y D�SURJUDPPH�WR�UHSDLU�WKH�QDWLRQ¶V�ILQDQFHV�DQG�VHFXUH�RXU�IXWXUH�

7KLV� %XGJHW� LPSOHPHQWV� WKH� NH\� HOHFWLRQ� FRPPLWPHQWV� RI� WKH� &RDOLWLRQ

DQG�LW�GRHV�VR�DV�SDUW�RI�D�UHVSRQVLEOH�HFRQRPLF�VWUDWHJ\�
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7KH�IRFXV�LV�VDYLQJV�²�VDYLQJV�IRU�LQYHVWPHQW��VXVWDLQDEOH�JURZWK�DQG�UHDO

MREV��7KLV�%XGJHW�WXUQV�DURXQG�IDLOXUH�DQG�VHWV�XV�RQ�D�ZLQQLQJ�FRXUVH�

%8'*(7�5(3$,5

7KH�EXGJHW�RXWFRPH�IRU�WKH�SDVW�\HDU�ZDV�D�GHILFLW�RI�������ELOOLRQ��,I�ZH

WRRN�QR�FRUUHFWLYH�PHDVXUHV�LW�ZRXOG�EH������ELOOLRQ�WKLV�\HDU��:H�ZRXOG�VWLOO

KDYH�DQ�XQGHUO\LQJ�GHILFLW�RI���SHU�FHQW�RI�*'3�HYHQ�WKRXJK�WKH�HFRQRP\�KDV

KDG� ILYH� \HDUV� RI� JURZWK��'HEW�ZRXOG� EH� LQFUHDVLQJ� DQG�$XVWUDOLD�ZRXOG� EH

GDQJHURXVO\�H[SRVHG�WR�VKLIWV�LQ�WKH�LQWHUQDWLRQDO�RXWORRN�RU�VHQWLPHQW�

,Q�SHULRGV�RI�JURZWK�ZH�PXVW�SXW�DZD\�VDYLQJV�IRU�WKH�GRZQWXUQV��%XW�IDU

IURP�VDYLQJ��WKH�SUHYLRXV�*RYHUQPHQW�NHSW�UDFKHWLQJ�XS�RXU�GHEWV�²�VSHQG�

LQJ�PRQH\�LW�GLGQ¶W�KDYH�

2XU� SUHGHFHVVRUV� KDG�$XVWUDOLD� RQ� D� SDWK� RI� GHILFLW� DQG� GHEW� WR� WKH� QH[W

FHQWXU\�

0DNH�QR�PLVWDNH��WKLV�SDWK�ZRXOG�RQO\�PDNH�IXWXUH�FKRLFHV�KDUGHU��IXWXUH

SRVVLELOLWLHV� EOHDNHU� DQG� URE� $XVWUDOLDQV� RI� WKH� IXWXUH� RSSRUWXQLWLHV� WKH\

GHVHUYH�

2XU�*RYHUQPHQW�FRXOG�QRW�VWDQG�EDFN�DQG� LJQRUH� WKH�SUREOHP��$OWKRXJK

ZH�GLG�QRW�FUHDWH�LW��ZH�ZLOO�WDNH�WKH�UHVSRQVLELOLW\�WR�IL[�LW�

7KH� PHDVXUHV� ,� DQQRXQFH� WRQLJKW� ZLOO� UHGXFH� WKH� XQGHUO\LQJ� GHILFLW� E\

DURXQG���� ELOOLRQ� WKLV� \HDU� DQG� ����� ELOOLRQ� RYHU� WZR� \HDUV��7KHVH�PHDVXUHV

ZLOO� EDODQFH� WKH� EXGJHW� RYHU� WKH� WHUP� RI� WKLV� 3DUOLDPHQW�� 7KHVH� DUH� WKH� QHW

HIIHFW�RQ� WKH�EXGJHW�ERWWRP�OLQH�DIWHU� WKH� LQWURGXFWLRQ�RI�QHZ�SROLF\�WR�PHHW

WKH� &RDOLWLRQ¶V� HOHFWLRQ� FRPPLWPHQWV�� 7KHVH� PHDVXUHV� UHSUHVHQW� D� KLVWRULF

WXUQDURXQG� LQ� &RPPRQZHDOWK� ILQDQFHV�� ,Q� �������� RXWOD\V� ZLOO� KDYH� IDOOHQ

3DJH����

(FRQRPLF�*URZWK�DQG�)LQDQFLDO�,QVWDELOLW\



DURXQG�����SHU�FHQW�RI�*'3��ZKLOH�UHYHQXHV�ZLOO�KDYH�ULVHQ�RQO\�����SHU�FHQW

RI�*'3����

��� %XGJHW�6XSSRUWLQJ�3DSHUV

7KH�(FRQRPLF�2XWORRN

$XVWUDOLD¶V� HFRQRPLF� RXWORRN� LV� IRU� DQRWKHU� \HDU� RI� VWURQJ� JURZWK�� 7KH

LQWHUQDWLRQDO� HFRQRP\� UHPDLQV� VXSSRUWLYH�� WKH� XQGHUO\LQJ� HFRQRPLF� IXQGD�

PHQWDOV�FRQWLQXH�WR�EH�IDYRXUDEOH�DQG�SROLF\�LV�GLUHFWHG�DW�UDLVLQJ�$XVWUDOLD¶V

ORQJWHUP�JURZWK�SRWHQWLDO��2I�SDUWLFXODU� LPSRUWDQFH� IRU� WKH� �������RXWORRN�

LQIODWLRQ�LV�VXEGXHG��DVVHW�SULFHV�DUH�VWDEOH�DQG�EXVLQHVV�DQG�FRQVXPHU�FRQIL�

GHQFH� UHPDLQ� SRVLWLYH�� ZKLOH� FRUSRUDWH� SURILWV� DQG� WKH� QHW� UDWH� RI� UHWXUQ� RQ

LQYHVWPHQW� DUH� ERWK� KHDOWK\�� ,Q� DGGLWLRQ�� WKH� FRQVWUDLQLQJ� LQIOXHQFHV� RI� WKH

KRXVLQJ� DQG� VWRFN� F\FOHV� IHOW� WKURXJK� ������� DSSHDU� WR� EH� ZDQLQJ�� � ,W� LV

DJDLQVW� WKLV� IDYRXUDEOH� HFRQRPLF� EDFNGURS� WKDW� WKH� ORQJHUWHUP� EHQHILWV� RI

ILVFDO�FRQVROLGDWLRQ�DUH�EHLQJ�VRXJKW��7KRVH� ORQJHUWHUP�EHQHILWV�RI�VWUXFWXUDO

LPSURYHPHQWV� LQ� WKH� EXGJHW� EDODQFH� DUH� ZLGHO\� DFFHSWHG�� 7KHUH� LV� OHVV

FHUWDLQW\�DERXW�WKH�QHW�VKRUWWHUP�LPSDFWV��,Q�WKH�VKRUW�WHUP��WKH�GLUHFW�HIIHFWV

RI� FKDQJHV� LQ� UHDO� &RPPRQZHDOWK� H[SHQGLWXUH� DQG� QHW� WUDQVIHU� SD\PHQWV� WR

LQGLYLGXDOV�DQG�RWKHU�JRYHUQPHQWV�DUH�UHDVRQDEO\�FOHDU��EXW�WKH�LQGLUHFW�HIIHFWV

RQ�FRQILGHQFH�LQ�WKH�EXVLQHVV�DQG�KRXVHKROG�VHFWRUV�DQG�RQ�ILQDQFLDO�PDUNHWV

DUH�PRUH�GLIILFXOW�WR�DVVHVV��7R�WKH�H[WHQW�WKDW�SULYDWH�VHFWRU�DFWLYLW\�LV�ERRVWHG

EHFDXVH�FRQILGHQFH�LV�LPSURYHG��RU�PDUNHW�LQWHUHVW�UDWHV�RU�WKH�H[FKDQJH�UDWH

DUH�ORZHU�WKDQ�WKH\�RWKHUZLVH�ZRXOG�EH��WKH�LQGLUHFW�HIIHFWV�SURYLGH�RIIVHWWLQJ

LQIOXHQFHV� WR� WKH� GLUHFW� FRQWUDFWLRQDU\� LPSDFW� RI� WKH� FRQVROLGDWLRQ�� 7KH

IRUHFDVWV� SUHVHQWHG� KHUH� LQFRUSRUDWH� DQ� DVVXPSWLRQ� WKDW� SRVVLEOH� FRQILGHQFH

3DJH����

(FRQRPLF�*URZWK�DQG�)LQDQFLDO�,QVWDELOLW\



HIIHFWV��ZKLOH�VLJQLILFDQW��GR�QRW�IXOO\�RIIVHW�WKH�GLUHFW�VKRUWWHUP�HIIHFWV�RI�WKH

PHDVXUHV�� UHVXOWLQJ� LQ� D� VPDOO� QHW� FRQWUDFWLRQDU\� LPSDFW� RQ� DFWLYLW\� LQ

����������

3DJH����

(FRQRPLF�*URZWK�DQG�)LQDQFLDO�,QVWDELOLW\


