
��7KLV�UHVHDUFK�ZDV�VXSSRUWHG�E\�D�JUDQW�RI�WKH�6PLWK�5LFKDUGVRQ�)RXQGDWLRQ�WR�WKH�6WDQIRUG�,QVWLWXWH�IRU
�

3XEOLF�3ROLF\�5HVHDUFK��6,(35����:H�WKDQN�.HQQHWK�-XGG�IRU�FRQVWDQW�DGYLFH�ZKLFK�ZDV�FUXFLDO�DW�VHYHUDO�SRLQWV�LQ

WKH�GHYHORSPHQW�RI�WKLV�ZRUN���:H�DOVR�WKDQNV�3HWHU�+DPPRQG���)HOL[�.XEOHU�DQG�&DUVWHQ�1LHOVHQ��IRU�PDQ\

LQVLJKWIXO�FRQYHUVDWLRQV�UHJDUGLQJ�WKH�FRQWHQW�DQG�PHWKRGV�RI�WKLV�SDSHU�DQG�WR�$OEHUW�&KXQ�DQG�3H\URQ�/DZ�IRU

DVVLVWDQFH�LQ�SUHSDULQJ�WKH�GDWD�LQ�6HFWLRQ�����:H�DUH�SOHDVHG�WR�KRQRU�1HG�3KHOSV�ZKRVH�ZRUN�KDV�DQWLFLSDWHG�VRPH

RI�WKH�GHYHORSPHQWV�LQ�WKLV�SDSHU�

�

(QGRJHQRXV�)OXFWXDWLRQV�DQG�WKH�5ROH�RI�0RQHWDU\�3ROLF\�

E\�

0RUGHFDL�.XU]��6WDQIRUG�8QLYHUVLW\��

ZLWK

+HKXL�-LQ��6WDQIRUG�8QLYHUVLW\�DQG�0DXUL]LR�0RWROHVH��&DWKROLF�8QLYHUVLW\�RI�0LODQ�

�WKLV�GUDIW��6HSWHPEHU����������
35(/,0,1$5<�'5$)7

,QWURGXFWLRQ

:K\�LV�PRQHWDU\�SROLF\�D�GHVLUDEOH�VRFLDO�WRRO�DQG�ZK\�LV�SXEOLF�DFWLRQ�LQ�WKLV�DUHD

MXVWLILHG�DW�DOO"��'LIIHUHQW�DQG�FRQIOLFWLQJ�DQVZHUV�WR�WKLV�TXHVWLRQ�KDYH�EHHQ�RIIHUHG�RYHU�WKH�\HDUV

EXW�WKH�TXHVWLRQ�KDV�GHILHG�UHVROXWLRQ���7KH�FRQWURYHUVLDO�QDWXUH�RI�WKH�TXHVWLRQ�DULVHV�IURP�WKH�IDFW

WKDW�DQ\�DQVZHU�LV�OLQNHG�WR�WZR�FUXFLDOO\�UHODWHG�TXHVWLRQV��ZK\�GRHV�D�FRPSHWLWLYH�PDUNHW

HFRQRP\�H[SHULHQFH�H[FHVV�IOXFWXDWLRQV�DQG�ZK\�LV�PRQH\�QRQ�QHXWUDO���,Q�RWKHU�ZRUGV��D�WKHRU\

RI�VWDELOL]LQJ�PRQHWDU\�SROLF\�PXVW�SURYLGH�D�XQLILHG�H[SODQDWLRQ�WR�ZK\�RXU�HFRQRP\�H[SHULHQFHV

IOXFWXDWLRQV�DQG�ZK\�PRQHWDU\�SROLF\�FDQ�KDYH�DQ�LPSDFW�RQ�WKHVH�IOXFWXDWLRQV�

,Q�D�VHTXHQFH�RI�HDUOLHU�SDSHUV�ZH�KDYH�DUJXHG�WKDW�PRVW�RI�WKH�YRODWLOLW\�LQ�ILQDQFLDO

PDUNHWV�DUH�FDXVHG�E\�WKH�EHOLHI�VWUXFWXUH�RI�WKH�DJHQWV��VHH�.XU]��������������D��������E���.XU]�

6FKQHLGHU���������.XU]�%HOWUDWWL���������.XU]�0RWROHVH�����������8VLQJ�WKH�WKHRU\�RI�5DWLRQDO

%HOLHI�(TXLOLEULXP��KHQFHIRUWK��5%(��VHH�.XU]������������������WKHVH�SDSHUV�LQWURGXFHG�DQ�XQLILHG

PRGHO�ZKLFK�H[SODLQV��VLPXOWDQHRXVO\��D�ORQJ�OLVW�RI�ILQDQFLDO�SKHQRPHQD�UHJDUGHG�DV

³DQRPDOLHV´���7KH�PRGHO¶V�NH\�IHDWXUH�LV�WKH�KHWHURJHQHLW\�RI�DJHQW¶V�EHOLHIV���$JHQWV�PD\�EH



�

³EXOOV´�ZKR�DUH�UDWLRQDO�EXW�RSWLPLVWLF�DERXW�IXWXUH�FDSLWDO�JDLQV��RU�³EHDUV´�ZKR�DUH�UDWLRQDO�EXW

SHVVLPLVWLF�DERXW�IXWXUH�FDSLWDO�JDLQV���3KHQRPHQD��VXFK�DV�WKH�(TXLW\�3UHPLXP�3X]]OH��DUH�WKHQ

H[SODLQHG�E\�WKH�IDFW�WKDW�SHVVLPLVWLF�³EHDUV´�ZKR�DLP�WR�DYRLG�FDSLWDO�ORVVHV�GULYH�LQWHUHVW�UDWHV

ORZ�DQG�WKH�HTXLW\�SUHPLXP�KLJK���IRU�D�XQLILHG�WUHDWPHQW�VHH�.XU]�DQG�0RWROHVH���������

7KLV�SDSHU�LQLWLDWHV�RXU�VWXG\�RI�WKH�LPSDFW�RI�GLYHUVLW\�RI�UDWLRQDO�EHOLHIV�RQ�HQGRJHQRXV

IOXFWXDWLRQV�LQ�D�PRQHWDU\�HFRQRP\�DQG�RXU�H[DPLQDWLRQ�RI�WKH�LPSOLHG�UROH�RI�PRQHWDU\�SROLF\��

7KH�LQYHVWPHQW�PRGHO�LQ�WKLV�SDSHU�LV�VLPSOLVWLF�DQG�GHVLJQHG�RQO\�WR�HQDEOH�DQ�H[SRVLWLRQ�RI�WKH

PDLQ�LGHDV�WKDW�XQGHUOLH�RXU�DSSURDFK���+HQFH��WKH�SDSHU�RIIHUV�FRQFHSWXDO�DQG�WKHRUHWLFDO

GHYHORSPHQWV��QRW�SUHFLVH�FDOLEUDWLRQV���$V�D�UHVXOW��WKH�QXPHULFDO�UHVXOWV�RI�WKH�VLPXODWLRQV

SUHVHQWHG�ODWHU�VKRXOG�EH�WDNHQ�RQO\�DV�DQ�LOOXVWUDWLRQ�RI�WKH�LGHDV�DQG�DV�DQ�LQGLFDWLRQ�RI�WKH

DELOLW\�RI�WKH�PRGHO�WR�JHQHUDWH�UHVXOWV�ZLWK�FKDUDFWHULVWLFV�WKDW�DUH�TXDOLWDWLYHO\�VLPLODU�WR�WKH�GDWD

RI�WKH�HFRQRP\���:LWK�WKHVH�TXDOLILFDWLRQV�VWDWHG��WKH�SDSHU�RIIHUV�IRXU�EDVLF�SHUVSHFWLYHV�

$���(FRQRPLF�IOXFWXDWLRQV�KDYH�DQ�LPSRUWDQW�WHFKQRORJLFDO�VKRFN�FRPSRQHQW�EXW�LW�LV�QRQ

QHJDWLYH�DQG�ZLWK�VPDOO�YDULDQFH���7KLV�UDLVHV�WKH�QHHG�IRU�D�SURSDJDWLRQ�PHFKDQLVP�RI

HFRQRPLF�YRODWLOLW\���$Q�5%(�JHQHUDWHV�HFRQRPLF�YRODWLOLW\�HQGRJHQRXVO\�WKURXJK�WKH

EHOLHI�VWUXFWXUH�RI�PDUNHW�SDUWLFLSDQWV���2XU�VLPXODWLRQV�VKRZ�WKDW�WKH�OHYHO�RI�YRODWLOLOW\

JHQHUDWHG�LV�LQ�WKH�RUGHU�RI�WKH�RUGHU�RI�PDJQLWXGH�REVHUYHG�LQ�WKH�HFRQRP\�

%���0RQH\�QRQ�QHXWUDOLW\�LV�D�JHQHULF�SURSHUW\�RI�HTXLOLEULD�ZLWK�GLYHUVH�EHOLHI�KHQFH�LQ�DQ

5%(�PRQHWDU\�VKRFNV�KDYH�UHDO�HIIHFWV�HYHQ�ZKHQ�WKH\�DUH�IXOO\�REVHUYHG���6LQFH�WKHVH�UHDO

HIIHFWV�GHSHQG�XSRQ�WKH�GLVWULEXWLRQ�RI�PDUNHW�EHOLHIV��WKLV�GLVWULEXWLRQ�LV�DQ�LPSRUWDQW

H[SODQDWRU\�YDULDEOH�RI�PDUNHW�SHUIRUPDQFH�

&���,Q�DQ�HFRQRP\�ZKHUH�DJHQWV�KROG�GLYHUVH�EHOLHIV��SULQFLSOHV�RI�H[�DQWH�3DUHWR

RSWLPDOLW\�GR�QRW�SURYLGH�DGHTXDWH�JXLGH�IRU�SXEOLF�SROLF\���$JHQWV�ZLWK�GLYHUVH�EXW

LQFRQVLVWHQW�EHOLHIV�DUH�HQWLUHO\�UDWLRQDO�LQ�DFWLQJ�XSRQ�WKHVH�EHOLHIV��EXW�WKH\�LQGXFH�H[FHVV

HFRQRPLF�IOXFWXDWLRQV���+HQFH��3DUHWR�RSWLPDO�DOORFDWLRQV�LQ�WKH�XVXDO�H[�DQWH�VHQVH�FDQ

WKXV�EH�H[FHVVLYHO\�YRODWLOH�ZLWK�UHVXOWLQJ�H[�SRVW�IOXFWXDWLRQV�ZKLFK�DUH�VRFLDOO\

XQGHVLUDEOH���0RQHWDU\�SROLF\�VKRXOG�VHHN��ZKDW�ZH�FDOO��/RQJ�7HUP�3DUHWR�,PSURYHPHQW��

,W�VHWV�DVLGH�LQGLYLGXDO�EHOLHIV�DQG�HVWDEOLVKHV�WKH�SXEOLF�JRDO�WR�EH�D�UHGXFWLRQ�LQ�WKH

YRODWLOLW\�RI�HTXLOLEULXP�SULFHV�DQG�RXWSXW�VR�DV�WR�LQFUHDVH�H[SHFWHG�XWLOLWLHV�UHODWLYH�WR�D



�

FRQVLVWHQW�SUREDELOLW\�RYHU�IHDVLEOH�ULVN\�VHTXHQFHV���6XFK�D�SUREDELOLW\�LV�SURSRVHG

QDWXUDOO\�E\�WKH�WKHRU\�RI�5DWLRQDO�%HOLHI�DQG�LV�EDVHG�RQ�WKH�HPSLULFDO�GLVWULEXWLRQ�RI

HYHQWV��

'���2XU�WKHRU\�RIIHUV�D�XQLILHG�SHUVSHFWLYH���,W�H[SODLQV�ZK\�D�PDUNHW�HFRQRP\�H[KLELWV

H[FHVV�HFRQRPLF�YRODWLOLW\�DQG�LW�VKRZV�ZK\�VWDELOL]LQJ�PRQHWDU\�SROLF\�LV�GHVLUDEOH�DQG

IHDVLEOH���)LQDOO\��LW�SRLQWV�WRZDUGV�IXWXUH�UHVHDUFK�LQ�ZKLFK�ZH�KRSH�WR�FRQWULEXWH�WR

LPSURYLQJ�WKH�FRQGXFW�RI�PRQHWDU\�SROLF\��

7R�H[SORUH�WKHVH�LGHDV�ZH�GHYHORS�D�PRQHWDU\�PRGHO�ZLWK�WZR�LQILQLWHO\�OLYHG�DJHQWV�ZKR

KROG�KHWHURJHQRXV�5DWLRQDO�%HOLHIV��DQG�VWXG\�LWV�YRODWLOLW\�FKDUDFWHULVWLFV�XQGHU�WKH�DVVXPSWLRQ�RI

H[RJHQRXV�PRQH\�VXSSO\���:H�XVH�QXPHULFDO�VLPXODWLRQV�WR�GHPRQVWUDWH�WKH�WKHRUHWLFDO�SURSHUWLHV

RI�WKH�PRGHO�EXW�GR�QRW�DWWHPSW�DW�DQ�DFFXUDWH�FDOLEUDWLRQ���%HLQJ�D�WKHRUHWLFDO�SDSHU��QXPHULFDO

VLPXODWLRQV�DUH�XVHG�PHUHO\�DV�D�WRRO�IRU�WKH�VWXG\�RI�WKH�PRGHO¶V�FKDUDFWHULVWLFV���

0DQ\�RI�WKH�FRQWURYHUVLHV�LQ�PRQHWDU\�WKHRU\�DULVH�IURP�WKH�XVH�RI�PRGHOV�XWLOL]LQJ

GLIIHUHQW�DVVXPSWLRQV���)RU�WKLV�UHDVRQ�ZH�VWDUW�E\�H[SOLFLWO\�UHYLHZLQJ�RXU�DVVXPSWLRQV�LQ�UHODWLRQ

WR�RWKHU�FXUUHQW�ZRUN�RQ�HFRQRPLF�IOXFWXDWLRQV�DQG�PRQHWDU\�HFRQRPLFV�

2XU�$VVXPSWLRQV�LQ�5HODWLRQ�WR�WKH�/LWHUDWXUH

:H�VWDUW�ZLWK�5HDO�%XVLQHVV�&\FOH��5%&��PRGHOV�ZKLFK�LQVLVW�DOO�HFRQRPLF�IOXFWXDWLRQV

DUH�FDXVHG�E\�WHFKQRORJLFDO�VKRFNV�DQG�KHQFH�PRQHWDU\�SKHQRPHQD�GR�QRW�PDWWHU���,W�KDV�EHHQ

ZHOO�NQRZQ�WKDW�DYHUDJH�ODERU�SURGXFWLYLW\�LV�SURF\FOLFDO�DQG�WKH�6RORZ�UHVLGXDO��KHDYLO\�XVHG�E\

5%&��LV�D�SRRU�PHDVXUH�RI�WHFKQRORJLFDO�VKRFNV�DV�LW�GHSHQGV�XSRQ�HQGRJHQRXV�YDULDEOHV�VXFK�DV

FDSDFLW\�XWLOL]DWLRQ��H�J���*UHHQZRRG��+HUFRZLW]�DQG�+XIIPDQ���������%XUQVLGH��(LFKHQEDXP�DQG

5HEHOR��������DQG�%DVX�������������&RPSXWDWLRQDO�OLPLWDWLRQV�SUHFOXGH�XV�IURP�LQWURGXFLQJ

HQGRJHQRXV�FDSDFLW\�XWLOL]DWLRQ�LQ�WKLV�SDSHU�EXW�ZH�KRSH�WR�FRUUHFW�IRU�WKLV�LQ�IXWXUH�UHVHDUFK���$V



��,Q�D�UHFHQW�SDSHU�&ROH��DQG�2KDQLDQ��������DUJXH�WKDW�WKH�*UHDW�'HSUHVVLRQ�UHVXOWHG�IURP�D�FXPXODWLYH
�

����QHJDWLYH�WHFKQRORJLFDO�VKRFN�WR�WKH�8�6��HFRQRP\�GXULQJ�������������:H�FDQQRW�VXSSRUW�VXFK�D�FRQFOXVLRQ��

�

IRU�WKH�VLJQ�DQG�VL]H�RI�SURGXFWLYLW\�VKRFNV�ZH�DJUHH�ZLWK�WKH�FULWLTXH�RI�PRVW�ZULWHUV��H�J�

6XPPHUV��������DQG�(LFKHQEDXP���������WKDW�H[RJHQRXV�WHFKQRORJLFDO�VKRFNV�FRQVWLWXWH�D�VPDOO

IUDFWLRQ�RI�WKH�6RORZ�UHVLGXDO�DQG�QHJDWLYH�WHFKQRORJLFDO�VKRFNV�FDQQRW�EH�MXVWLILHG� ��6LQFH�DQ
�

H[RJHQRXV�SURFHVV�RI�QRQ�QHJDWLYH�SURGXFWLYLW\�VKRFNV�ZLWK�VPDOO�YDULDQFH�FDQQRW�H[SODLQ�WKH

REVHUYHG�GDWD��DQ�DOWHUQDWLYH�SURSDJDWLRQ�PHFKDQLVP�LV�QHHGHG����([DPSOHV�RI�DWWHPSWV�RI�VXFK

PRGHOV�ZLWKLQ�WKH�5%&�WUDGLWLRQ�LQFOXGH�:HQ������D�������E��DQG�.LQJ�DQG�5HEHOR��������

2XU�PRGHO�DVVXPHV�D�YHU\�VPDOO�YDULDQFH�RI�WKH�H[RJHQRXV�WHFKQRORJLFDO�VKRFNV�EXW

H[SOLFLWO\�LQFRUSRUDWHV�DQ�LQYHVWPHQW�JRRGV�VHFWRU�WR�PRGHO�WKH�XQFHUWDLQW\�DVVRFLDWHG�ZLWK�WKH

RXWFRPH�RI�DOO�QHZ�LQYHVWPHQWV���7KH�RXWSXW�RI�HDFK�LQSXW�LQWR�WKH�LQYHVWPHQW�VHFWRU�LV�VWRFKDVWLF

KHQFH�LQYHVWPHQW�GHFLVLRQV�DUH�PDGH�EDVHG�RQ�WKH�DVVHVVPHQW�RI��WKLV�ULVN���7KH�LQYHVWPHQW�VHFWRU

LWVHOI�LV�YHU\�VLPSOH���,W�FRQVLVWV�RI�DOWHUDWLYH�SURMHFWV�WKDW�YDU\�LQ�SURGXFWLYLW\�GHSHQGLQJ�XSRQ

UDQGRP�VKRFNV�ZKLFK�DUH�LGLRV\QFUDWLF�WR�WKDW�VHFWRU���7KH�GHFLVLRQ�RQ�ZKLFK�OLQH�RI�LQYHVWPHQW�LV

RSWLPDO��GHSHQGV�XSRQ�WKH�EHOLHI�RI�LQYHVWRUV���:H�WKHQ�XVH�WKH�PRGHO�WR�LQYHVWLJDWH�WKH�LPSDFW�RI

WKH�GLVWULEXWLRQ�RI�EHOLHIV�RQ�DJJUHJDWH�IOXFWXDWLRQV�RI�LQYHVWPHQWV��RXWSXWV�DQG�SULFHV��

:H�QRZ�KLJKOLJKW�SRLQW�%�DERYH��UHJDUGLQJ�WKH�QRQ�QHXWUDOLW\�RI�PRQHWDU\�HTXLOLEULD�ZLWK

GLYHUVH�EHOLHIV���7KH�1HZ�&ODVVLFDO�(FRQRPLFV�UHMHFWHG�WKH�.H\QHVLDQ�SHUVSHFWLYH�E\�LQVLVWLQJ�WKDW

GXH�WR�PRQH\�QHXWUDOLW\��FKDQJHV�LQ�PRQH\�VXSSO\�FKDQJH�RQO\�WKH�SULFH�OHYHO�ZLWKRXW�DQ\�UHDO

HIIHFW���0LQGIXO�RI�WKH��HPSLULFDO�HYLGHQFH�WKDW�PRQHWDU\�SROLF\�GRHV�KDYH�UHDO�HIIHFWV��WKH�VWXG\�RI

PRQHWDU\�SROLF\�XQGHU�5DWLRQDO�([SHFWDWLRQV�(TXLOLEULXP��KHQFHIRUWK��5((��IRFXVHG��LQ�WKH�HDUO\

VWDJHV��RQ�WKH�HIIHFWV�RI�LQIRUPDWLRQDO�LPSHUIHFWLRQV���/XFDV¶��������DUJXHG�WKDW�PRQH\�KDV�UHDO



�

HIIHFW�EHFDXVH�SHRSOH�FRQIXVH�FKDQJHV�LQ�WKH�SULFH�OHYHO�IRU�FKDQJHV�LQ�UHODWLYH�SULFHV��

)XUWKHUPRUH���DOWKRXJK�PDUNHW�SDUWLFLSDQWV�PD\�KROG�5DWLRQDO�([SHFWDWLRQV��WKH�&HQWUDO�%DQN�FDQ

VXUSULVH�WKHP�E\�PDNLQJ�XQH[SHFWHG�SROLF\�FKDQJHV�WKDW�ZLOO�KDYH�UHDO�HIIHFW���%\�LPSOLFDWLRQ�

PRQHWDU\�SROLF\�KDV�D�UHDO�HIIHFW�ZKHQ�LW�LV�XQDQWLFLSDWHG��DOO�DQWLFLSDWHG�DFWLRQV�DUH�QHXWUDOL]HG�E\

LPPHGLDWH�DGMXVWPHQWV�RI�WKH�SULFH�OHYHO���(PSLULFDO�HYLGHQFH�KDV�QRW�VXSSRUWHG�WKLV�FRQFOXVLRQ

�VHH��IRU�H[DPSOH��0LVKNLQ�����������7KH�HYLGHQFH�VKRZV�WKDW�ERWK�DQWLFLSDWHG�DV�ZHOO�DV

XQDQWLFLSDWHG�FKDQJHV�LQ�PRQH\�KDYH�DQ�LPSDFW�RQ�RXWSXW���

:H�QRWH�WKDW�WKH�DERYH�DUJXPHQWV�QHHG�QRW�KROG�LQ�DQ�HTXLOLEULXP�ZKHUH�DJHQWV�KROG

GLYHUVH�EHOLHIV���$Q�HTXLOLEULXP�LQ�ZKLFK�UDWLRQDO�DJHQWV�KROG�GLYHUVH�EHOLHIV�VKRXOG�EH�XQGHUVWRRG

WR�EH�RQH�ZKHUH�DJHQWV�KDYH�GLIIHUHQW�WKHRULHV�DERXW�WKH�G\QDPLFV�RI�WKH�HFRQRP\����,Q�SDUWLFXODU�

LQ�DQ�5%(�DJHQWV�KDYH�D�QRQ�VWDWLRQDU\�SHUVSHFWLYH�RQ�WKH�HFRQRP\�KHQFH�WKH\�KDYH�GLIIHUHQW

YLHZV�DERXW�WKH�WUXH�SUREDELOLW\�GLVWULEXWLRQV�RI�WKH�HTXLOLEULXP�VWRFKDVWLF�SURFHVV�RI�H[RJHQRXV

DQG�HQGRJHQRXV�YDULDEOHV���6LQFH�WKH\�KROG�GLIIHUHQW�FRQGLWLRQDO�SUREDELOLWLHV��WKH\�DUULYH�DW

GLIIHUHQW�FRQFOXVLRQV�ZKHQ�WKH\�FRQGLWLRQ�WKHLU�SUREDELOLW\�EHOLHIV�RQ�FXUUHQW�LQIRUPDWLRQ����7KDW

LV��DJHQWV�LQWHUSUHW�FXUUHQW�LQIRUPDWLRQ�GLIIHUHQWO\���+HQFH��HYHQ�IXOO\�REVHUYHG�PRQHWDU\�VKRFNV

FRXOG�EH�LQWHUSUHWHG�GLIIHUHQWO\�E\�DJHQWV�DQG�PRQH\�QRQ�QHXWUDOLW\�LV�LPSOLHG��IRU�HDUOLHU�ZRUN�

VHH�0RWROHVH������������������

$Q�LQWHJUDWHG�YLHZ�RI�PRQHWDU\�HTXLOLEULXP�KDV�EHHQ�GHYHORSHG�E\�WKH�'\QDPLF�1HZ

.H\QHVLDQ�7KHRU\��'1.����7KLV�YLHZ�LV�HUHFWHG�RQ�WZR�EDVLF�DVVXPSWLRQV������7KH�PDUNHW

HFRQRP\�FRQVLVWV�RI�PRQRSROLVWLFDOO\�FRPSHWLWLYH�ILUPV�WKDW�DUH�SULFH�VHWWHUV��DQG������SULFHV�DUH

³VWLFN\´�GXH�WR�WKH�H[LVWHQFH�RI�ORQJ�WHUP�FRQWUDFWV�WKDW�SUHYHQW�ILUPV�IURP�IUHHO\�DGMXVWLQJ�SULFHV

�H�J���7D\ORU���������&DOYR���������<XQ���������*RRGIULHQG�DQG�.LQJ���������&ODULGD��*DOL��DQG



�

*HUWOHU���������5RWHPEHUJ�DQG�:RRGIRUG���������:RRGIRUG����������������������D��������E����,Q

PDQ\�SDSHUV��DXWKRUV�ZRUN�ZLWK�&DOYR¶V��������LGHDOL]DWLRQ�ZKHUH�DW�DQ\�GDWH�RQO\�D�IUDFWLRQ�RI

WKH�ILUPV�DUH�³DOORZHG´�WR�FKDQJH�SULFHV�ZKLOH�RWKHUV�FDQQRW���,Q�VXFK�DQ�HFRQRP\�IOXFWXDWLRQV�RI

RXWSXW�DUH�FDXVHG�E\�H[RJHQRXV�VKRFNV�EXW�WKHLU�HIIHFWV�DUH�IXUWKHU�DPSOLILHG�E\�LQFRUUHFW�SULFH

VHWWLQJ�E\�ILUPV�DQG�KHQFH�WKH�HFRQRP\�LV�QRW�RSHUDWLQJ�HIILFLHQWO\��&KDQJHV�LQ�LQWHUHVW�UDWHV�DQG

PRQH\�VXSSO\�KDYH�UHDO�HIIHFWV�VLQFH�QRW�DOO�ILUPV�FKDUJH�WKH�VDPH�SULFH��VRPH�DUH�DEOH�WR�DGMXVW

SULFHV�EXW�RWKHUV�DUH�QRW�³SHUPLWWHG´�WR�DOWHU�SULFHV�LQ�UHVSRQVH�WR�VKRFNV�DQG�PXVW�SURGXFH�RXWSXW

XQGHU�WKH�ZURQJ�SULFHV���,Q�VXFK�DQ�HFRQRP\�WKH�REMHFW�RI�PRQHWDU\�SROLF\�LV�WR�UHVWRUH�HFRQRPLF

HIILFLHQF\�E\�FRXQWHULQJ�WKH�QHJDWLYH�HIIHFW�RI�SULFH�ULJLGLW\���8QGHU�DQ�RSWLPDO�SROLF\�WKH�HIIHFWV

RI�SULFH�ULJLGLW\�ZRXOG�EH�HVVHQWLDOO\�UHPRYHG�

,Q�DQ�HIIRUW�WR�EROVWHU�WKH�'1.�WKHRU\��UHVHDUFK�IRFXVHG�RQ�FUHGLW�FRQVWUDLQWV�DV�DQ�DGGHG

PHFKDQLVP�RI�YRODWLOLW\�DPSOLILFDWLRQ���7KH�FHQWUDO�LGHD�LV�WKDW�WKH�LPSHUIHFWLRQV�LQ�WKH�FUHGLW

PDUNHWV�DFW�DV�DQ�DPSOLILFDWLRQ�PHFKDQLVP���7KH�OLWHUDWXUH�RQ�FUHGLW�UDWLRQLQJ�LV�H[WHQVLYH��EXW

WKHUH�LV�QRW�HYHQ�DJUHHG�XSRQ�GHILQLWLRQ�RI�ZKDW�FRQVWLWXWH�FUHGLW�PDUNHW�LPSHUIHFWLRQV��H�J��VHH

VXUYH\�RI�-DIIH�DQG�6WLJOLW]�����������5HFHQW�ZRUN�SURSRVHV�WKDW�DQ�LPSRUWDQW�HIIHFW�RI�PRQHWDU\

SROLF\�RSHUDWHV�WKURXJK�LWV�LPSDFW�RQ�WKH�DYDLODELOLW\�RI�FUHGLW�WR�ERUURZLQJ�ILUPV���.\RWDNL�DQG

0RRUH����������%HUQDQNH�DQG�*HUWOHU��������%HUQDQNH��*HUWOHU�DQG�*LOFKULVW���������DQG�&DOVWURP

DQG�)XHUVW��������DUJXH�WKDW�IOXFWXDWLRQV�LQ�WKH�SULFH�RI�DVVHWV�DOWHUV�WKH�FROODWHUDO�DYDLODEOH�WR

HQWUHSUHQHXUV�ZKR�ZLVK�WR�ERUURZ�DQG�LQYHVW���$�IDYRUDEOH�WHFKQRORJLFDO�VKRFN�RU�H[SDQVLRQDU\

PRQHWDU\�SROLF\�UHPRYH�FUHGLW�FRQVWUDLQWV�DQG�DOORZV�HQWUHSUHQHXUV�WR�FDUU\�RXW�PRUH

H[SDQVLRQDU\�LQYHVWPHQW�SROLFLHV�ZKLOH�D�QHJDWLYH�H[RJHQRXV�VKRFN�RU�WLJKW�PRQHWDU\�SROLF\�DFWV

LQ�WKH�RSSRVLWH�GLUHFWLRQ���7KH�PHFKDQLVP�DW�ZRUN�LV�WKH�FKDQJH�LQ�WKH�ULVN�SUHPLXP�RI�EDQNUXSWF\



�1RWH�WKDW�XQGHU�FRQGLWLRQV�RI�DV\PPHWULF�DQG?RU�LQFRPSOHWH�LQIRUPDWLRQ�HYHQ�WKH�GHILQLWLRQ�RI�3DUHWR
�

RSWLPDOLW\�LV�QRW�HQWLUHO\�DJUHHG�XSRQ�DQG�LV�WKXV�DQ�RSHQ�UHVHDUFK�TXHVWLRQ�

�

ZKLFK�UHVXOWV�IURP�YDULDWLRQV�LQ�WKH�OHYHO�RI�WKH�FROODWHUDO�DYDLODEOH�WR�ERUURZHUV���%HUQDQNH�

*HUWOHU�DQG�*LOFKULVW��������FDOO�WKLV�HIIHFW�D�³)LQDQFLDO�$FFHOHUDWRU�´

&UHGLW�LV�DQ�LPSRUWDQW�FRPSRQHQW�RI�PRQHWDU\�DQDO\VLV�ZKLFK�VKRXOG�EH�LQFRUSRUDWHG�LQ

RXU�PRGHO���+RZHYHU��WKH�³)LQDQFLDO�$FFHOHUDWRU´�DERYH�ZDV�GHYHORSHG�XQGHU�VWURQJ�DVVXPSWLRQV

WKDW��L��HQWUHSUHQHXUV�DUH�ULVN�QHXWUDO���LL��WKH�UDQGRP�RXWFRPHV�RI�WKHLU�LQYHVWPHQW�DFWLYLWLHV�DUH

QRW�REVHUYDEOH�E\�WKH�EDQN��DQG��LLL��HQWUHSUHQHXUV�GLH�DW�D�UDQGRP�H[SRQHQWLDO�UDWH�DQG�WKHLU

FROODWHUDO�DVVHWV�GLVDSSHDU�XSRQ�GHDWK���:H�KRSH�WR�GHYHORS�D�VLPSOHU�PRGHO�LQ�ZKLFK�D�FUHGLW

DPSOLILFDWLRQ�LV�RSHUDWLYH�XQGHU�ZHDNHU�DVVXPSWLRQV�

$OWKRXJK�WKH�'1.�RIIHUV�D�XQLILHG�SHUVSHFWLYH�RI�WKH�MXVWLILFDWLRQ�IRU�PRQHWDU\�SROLF\��RXU

5%(�SUHVHQWHG�EHORZ�LV�DQ�HTXLOLEULXP�IRU�DQ�HFRQRP\�ZKLFK�LV�IXOO\�FRPSHWLWLYH�LQ�ZKLFK�SULFHV

DUH�IXOO\�IOH[LEOH���:H�VKDOO�WKXV�QRW�DGRSW�DQ\�RI�WKH�DVVXPSWLRQV�RI�WKH�'1.���,Q�GRLQJ�VR�ZH�DUH

QRW�UHMHFWLQJ�WKH�SURSRVLWLRQ�WKDW�VRPH�PRQH\�QRQ�QHXWUDOLW\�LV�GXH�WR�ZDJH�RU�SULFH�ULJLGLW\��

,QGHHG��WKHUH�PD\�EH�PDQ\�IDFWRUV�ZKLFK�FRQWULEXWH�WR�PRQH\�QRQ�QHXWUDOLW\�

7KH�ILQDO�LVVXH�LV�WKH�UDWLRQDOH�IRU�PRQHWDU\�SROLF\���&RQVLGHU�WKH�/XFDV��������YLHZ�RI

PRQH\�QHXWUDOLW\�DQG�WKH�OLWHUDWXUH�ZKLFK�KROGV�WKDW�PRQH\�KDV�DQ�HIIHFW�RQO\�ZKHQ�WKH�PRQHWDU\

DXWKRULW\�³VXUSULVHV´�WKH�SULYDWH�VHFWRU���,I�DJHQWV�DUH�VXUSULVHG�RU�³FRQIXVHG´�EHWZHHQ�PRQHWDU\

DQG�UHDO�VKRFNV�WKHQ�LQ�VRPH�VHQVH�WKH�DOORFDWLRQ�LQ�WKH�HFRQRP\�LV�QRW�HIILFLHQW� ��+HQFH��WKH
�

UHDVRQ�ZK\�D�UDWLRQDO�FHQWUDO�EDQN�ZRXOG�ZDQW�WR�VXUSULVH�WKH�SXEOLF�LV�EHFDXVH�LW�ZRXOG�ZDQW�WR

FRUUHFW�IRU�ODFN�RI�3DUHWR�HIILFLHQF\���+RZHYHU��LI�ODFN�RI�3DUHWR�HIILFLHQF\�LV�DVVRFLDWHG�ZLWK

F\FOLFDO�IOXFWXDWLRQV��PRQHWDU\�SROLF\�ZRXOG�QRW�EH�XVHIXO�VLQFH�LW�ZLOO�EH�IXOO\�DQWLFLSDWHG���VHH�



�

/XFDV�>����@�DQG�6DUJHQW�DQG�:DOODFH�>����@����7KH�PRQHWDULVW�YLHZ�LV�WKXV�LQWHUQDOO\�FRQVLVWHQW�

LI�PRQHWDU\�SROLF\�LV�HIIHFWLYH�LW�VKRXOG�EH�XVHG�WR�FRUUHFW�IRU�3DUHWR�LQHIILFLHQF\�EXW�VXFK�SROLF\

FDQQRW�DFFRPSOLVK�FRXQWHU�F\FOLFDO�VWDELOL]DWLRQ�VLQFH�LW�ZRXOG�EH�IXOO\�DQWLFLSDWHG���

0RVW�2SWLPDO�3ROLF\�PRGHOV�GR�QRW�DGGUHVV�WKH�TXHVWLRQ�RI�ZK\�WKH�FHQWUDO�EDQN�VKRXOG

ZDQW�WR�IROORZ�D�VWDELOL]DWLRQ�SROLF\���7KH\�DUH�PRVWO\�GHVFULEHG�E\�D�UHGXFHG�IRUP�V\VWHP�RI

HTXDWLRQV�LQFRUSRUDWLQJ�WKH�RSWLPDO�EHKDYLRU�RI�WKH�SULYDWH�VHFWRU�JLYHQ�WKH�PRQHWDU\�SROLF\�LQ

SODFH�DQG�DVVXPLQJ�D�3KLOOLSV�FXUYH�DV�D�VWUXFWXUDO�HTXDWLRQ���7KH�&HQWUDO�%DQN�WKHQ�VHOHFWV

GLUHFWO\�WKH�RSWLPDO�PL[�RI�LQIODWLRQ�DQG�JURZWK�UDWH�RI�*13�VR�DV�WR�PLQLPL]H�WKH�IOXFWXDWLRQV�LQ

WKH�HFRQRP\���$�VDPSOH�RI�FRQWULEXWLRQV�DORQJ�WKLV�OLQH�LQFOXGH�7D\ORU���������DQG�SDSHUV�LQ

7D\ORU¶V��������HGLWHG�YROXPH�RQ�PRQHWDU\�SROLF\�UXOHV���,Q�WKLV�OLQH�RI�UHVHDUFK�WKH�UDWLRQDOH�IRU�D

PRQHWDU\�UXOH�LV�OHIW�DV�D�EDFNJURXQG�LVVXH���7KH�LPSOLFLW�MXVWLILFDWLRQ�IRU�D�VWDELOL]DWLRQ�REMHFWLYH

LV�WKH�YLHZ�WKDW�WKH�SULYDWH�VHFWRU�DOORFDWLRQ�LV�QRW�3DUHWR�2SWLPDO��UHIOHFWHG�E\�WKH�IDFW�WKDW�WKH

JURZWK�UDWH�RI�*13�DQG?RU�WKH�UDWH�RI�LQIODWLRQ�IOXFWXDWH�WRR�PXFK�DURXQG�WKHLU�WDUJHWV���7KH�WDUJHWV

WKHPVHOYHV�DUH�WKHQ�WUHDWHG�DV�3DUHWR�2SWLPDO�VWDWHV�RI�WKH�HFRQRP\���

7KH�'1.�WKHRU\�LV�DQ�H[FHSWLRQ���,W�H[SOLFLWO\�DVVXPHV�WKDW�SULFHV�DUH�VWLFN\��SULYDWH�VHFWRU

DOORFDWLRQ�LV�QRW�3DUHWR�RSWLPDO�DQG�WKH�MXVWLILFDWLRQ�IRU�FHQWUDO�EDQN�VWDELOL]DWLRQ�SROLF\�LV�WR

UHVWRUH�3DUHWR�RSWLPDOLW\���$Q�H[SOLFLW�VWDWHPHQW�HVWDEOLVKLQJ�WKH�OLQN�EHWZHHQ�SROLF\�REMHFWLYHV

DQG�SULYDWH�VHFWRU�DOORFDWLRQ�LV�UHFHQWO\�SURYLGHG�E\�:RRGIRUG�>����E@�ZKHUH�PLQLPL]DWLRQ�RI�D

TXDGUDWLF�IRUP�RI�GHYLDWLRQV�IURP�WKH�3DUHWR�RSWLPDO�WDUJHWV�DULVHV�IURP�D�7D\ORU�DSSUR[LPDWLRQ�RI

WKH�XWLOLW\�RI�WKH�UHSUHVHQWDWLYH�DJHQW���8QGHU�WKLV�WKHRU\�WKH�REMHFWLYH�RI�PRQHWDU\�SROLF\�LV�WR

PLQLPL]H�WKH�SULFH�GLVSHUVLRQ�DFURVV�SURGXFHUV�ZKR�FRXOG�DGMXVW�SULFHV�DQG�WKRVH�ZKR�ZHUH

SUHYHQWHG�IURP�DGMXVWLQJ�WKHLU�SULFHV�LQ�UHVSRQVH�WR�H[RJHQRXV�VKRFNV��'HSHQGLQJ�XSRQ�WKH



�

VSHFLILF�PRGHO�RI�SULFH�VWLFNLQHVV��WKLV�REMHFWLYH�LPSOLHV�WKDW�WKH�FHQWUDO�EDQN�LV�WR�VWHHU�QRPLQDO

LQWHUHVW�UDWHV�DW�HDFK�GDWH�VR�WKDW�WKH�UHVXOWLQJ�UDWH�RI�LQIODWLRQ�LV�FORVH�WR�WKH�RQH�DQWLFLSDWHG�E\

WKRVH�DJHQWV�IRUFHG�WR�IL[�SULFHV�LQ�WKH�SUHYLRXV�GDWH���:H�VKDOO�SUHVHQW�DQ�DOWHUQDWLYH�YLHZ�

,Q�WKH�GHYHORSPHQW�EHORZ�ZH�GR�QRW�VHHN�WR�FKDUDFWHUL]H�RSWLPDO�PRQHWDU\�SROLF\�DQG

HPSOR\�RQO\�WKH�WUDGLWLRQDO�³SROLF\´�RI�H[RJHQRXV�YDULDWLRQV�LQ�WKH�PRQH\�VXSSO\���2XU�DLP�LV�WR

VWXG\�WKH�LPSDFW�RI�GLYHUVH�EHOLHIV�LQ�DQ�5%(�RQ�WKH�G\QDPLFV�RI�D�PRQHWDU\�HFRQRP\��8QGHU

5DWLRQDO�%HOLHIV�DJHQWV�GLVDJUHH�LQ�LQWHUSUHWLQJ�REVHUYHG�GDWD�DQG�WKLV�DOVR�DSSOLHV�WR�PRQHWDU\

SROLF\���:H�GHPRQVWUDWH�YLD�VLPXODWLRQV�WKDW�WKH�GLVWULEXWLRQ�RI�EHOLHIV�LQ�DQ�5%(�KDV�D�VLJQLILFDQW

HIIHFW�RQ�HFRQRPLF�IOXFWXDWLRQV�DQG�WKDW�XQGHU�5DWLRQDO�%HOLHIV�PRQH\�LV�QRQ�QHXWUDO���*LYHQ�WKH

IDFW�WKDW�WKH�GLVWULEXWLRQ�RI�EHOLHIV�FDXVHV�HQGRJHQRXV�DPSOLILFDWLRQ�RI�HFRQRPLF�IOXFWXDWLRQV��ZH

VXJJHVW�WKDW�3DUHWR�RSWLPDOLW\�LV�QRW�DQ�DGHTXDWH�FULWHULRQ�IRU�PRQHWDU\�SROLF\�DQG�GHYHORS�LQ

6HFWLRQ���DQ�DOWHUQDWLYH�YLHZ�RI�WKH�UROH�RI�VWDELOL]DWLRQ�SROLF\�

%HIRUH�SURFHHGLQJ��ZH�QRWH�WKDW�WKH�LGHD�WKDW�GLYHUVH�H[SHFWDWLRQV�LV�LPSRUWDQW�IRU

HTXLOLEULXP�DQDO\VLV�LV�QRW�QHZ�WR�HFRQRPLFV���'LYHUVH�EHOLHIV�LQ�ILQDQFLDO�PDUNHWV�DUH�D�FHQWUDO

FRPSRQHQW�RI�7KRUQWRQ¶V��������YLHZ�RI�SDSHU�PRQH\�DQG�ILQDQFLDO�PDUNHWV���([SHFWDWLRQV�DUH

PHQWLRQHG�RIWHQ�LQ�.H\QHV��������DOWKRXJK�KH�QHYHU�GHYHORSHG�D�IRUPDO�WKHRU\�RI�LQGLYLGXDO

EHOLHIV���0DUNHW�H[SHFWDWLRQV�DUH�FHQWUDO�WR�³FXPXODWLYH�PRYHPHQWV´�LQ�3LJRX��VHH��3LJRX¶V��������

&KDSWHU�9,��DQG�H[SHFWDWLRQV�DUH�EDVLF�WR�WKH�SURFHVV�RI�GHYLDWLRQV�IURP�D�VWDWLRQDU\�HTXLOLEULXP

LQ�WKH�6ZHGLVK�VFKRRO��H�J��VHH�0\UGDO¶V�YLHZ�RI�PRQH\�LQ�0\UGDO���������FKDSWHU�,,,����$OVR��WKH

FRQFHSW�RI�³VXEMHFWLYH�YDOXHV´�EDVHG�RQ�GLYHUVH�H[SHFWDWLRQV�LV�D�FRUQHUVWRQH�RI�/LQGDKO�������

WKHRU\�RI�PRQH\�DQG�FDSLWDO���)LQDOO\��LQ�HYDOXDWLQJ�WKH�LPSDFW�RI�UDWLRQDO�H[SHFWDWLRQV��)U\GPDQ

DQG�3KHOSV��������UHFRJQL]H�WKH�LPSRUWDQFH�RI�GLYHUVH�EHOLHIV�DQG�VHHN�D�ZD\�WR�IRUPXODWH�PRGHOV



��

ZLWK�VXFK�D�IHDWXUH���7KH\�MXVWLI\�WKHLU�SRVLWLRQ�RQ�WKH�JURXQG�WKDW�DQ\�WKHRU\�ZLWK�XQLIRUP�PDUNHW

EHOLHIV�RI�DJHQWV�LV�IXQGDPHQWDOO\�QRQ�UREXVW��VD\LQJ��SDJH������

���%XW�RQFH�WKH�WKHRUHWLFDO�GRRU�LV�RSHQHG�WR�RQH�RU�PRUH�K\SRWKHVHV�RI�RSWLPDOLW\�LQ�WKH�H[SHFWDWLRQV

IRUPDWLRQ�RI�WKH�LQGLYLGXDO�DJHQWV��WKH�LPSOLHG�EHKDYLRU�RI�WKH��RWKHUZLVH�LGHQWLFDO��PRGHO�LV�RIWHQ�IRXQG�WR

EH�ZUHQFKHG�LQWR�GLUHFWLRQV�IDU�IURP�WKH�EHKDYLRU�LPSOLHG�E\�WKH�UDWLRQDO�H[SHFWDWLRQV�K\SRWKHVLV���,Q�VKRUW�

3DQGRUD¶V�ER[�RI�GLVHTXLOLEULXP�EHKDYLRU�LV�RSHQHG�XS�

7KH�WKHRU\�RI�5DWLRQDO�%HOLHIV�SURYLGHV�DQ�DQDO\WLFDO�H[SUHVVLRQ�DQG�D�YRFDEXODU\�IRU�WKHVH�LGHDV�

$OWKRXJK�D�5DWLRQDO�%HOLHI�LV�D�JHQHUDOL]DWLRQ�RI�WKH�UDWLRQDO�H[SHFWDWLRQV�K\SRWKHVLV��7KH�5%(

WKHRU\�VKRZV�WKDW��LQGHHG�DV�)U\GPDQ�DQG�3KHOSV��������FRQMHFWXUHG��DQ�HFRQRP\�ZLWK�GLYHUVH

EHOLHIV�EHKDYHV�GUDVWLFDOO\�GLIIHUHQW�IURP�DQ�HFRQRP\�ZLWK�D�VLQJOH��XQLIRUP��EHOLHI��

�� 7KH�(FRQRPLF�(QYLURQPHQW

7KH�PRGHO�HFRQRP\�KDV�IRXU�WUDGHG�JRRGV��D�FRQVXPSWLRQ�JRRG��FDSLWDO�JRRG��ODERU

VHUYLFHV�DQG�PRQH\���$JHQWV�FDQ�EX\�H[LVWLQJ�FDSLWDO�JRRGV�RQ�WKH�RSHQ�PDUNHW�EXW�QHZ�FDSLWDO

JRRGV�DUH�SURGXFHG�E\�WZR�DOWHUQDWLYH�DFWLYLWLHV�ZKRVH�RXWSXW�GHSHQGV�XSRQ�D�UDQGRP�VKRFN

ZKLFK�DIIHFWV�RQO\�WKH�LQYHVWPHQWV�VHFWRU���7KH�GHFLVLRQ�RI�KRZ�PXFK�PDWXUH�FDSLWDO�JRRGV�WR�EX\

RQ�WKH�RSHQ�PDUNHW�DQG�KRZ�PXFK�WR�LQYHVW�LQ�QHZ�SURMHFWV�GHSHQGV�XSRQ�WKH�EHOLHIV�RI�WKH�DJHQWV

DQG�XSRQ�WKH�SULFH�RI�FDSLWDO�JRRGV�RQ�WKH�RSHQ�PDUNHW���,QYHVWPHQWV�DUH�LUUHYHUVLEOH���7KHUH�DUH

WZR�LQILQLWHO\�OLYHG�DJHQWV�ZLWK�XWLOLW\�RYHU�FRQVXPSWLRQ��ODERU�VHUYLFHV�DQG�UHDO�PRQH\�KROGLQJ��

7KHVH�DJHQWV�GR�DOO�WKH�LQWHUWHPSRUDO�GHFLVLRQV�LQ�WKLV�HFRQRP\���7KH�LQFRPH�RI�WKH�DJHQWV�FRQVLVWV

RI�WKHLU�ODERU�LQFRPH�DQG�WKH�LQFRPH�WKH\�UHFHLYH�IURP�DVVHWV�ZKLFK�WKH\�WUDGH�LQ�FRPSHWLWLYH

PDUNHWV���7KH�ILUVW�DVVHW�LV�DQ�RZQHUVKLS�XQLW�RI�UHDO�FDSLWDO�JRRGV�HPSOR\HG�E\�WKH�ILUPV�LQ�WKH

HFRQRP\���$JJUHJDWH�VXSSO\�RI�VXFK�XQLWV�HTXDOV�WKH�QXPEHU�RI�XQLWV�RI�FDSLWDO�LQ�WKH�HFRQRP\���

$W�HDFK�GDWH�D�XQLW�RI�FDSLWDO�SD\V�D�ULVN\�GLYLGHQG�DQG�KDV�D�ULVN\�UHWXUQ�FRQVLVWLQJ�RI�GLYLGHQGV



��

DQG�FDSLWDO�JDLQV����7KH�VHFRQG�ILQDQFLDO�DVVHW�LV�D�RQH�SHULRG�ELOO�ZKLFK�SD\V�D�ULVNOHVV�QRPLQDO

UHWXUQ�DQG�KDV�D�]HUR�QHW�VXSSO\���7KH�WKLUG�DVVHW�LV�ILDW�PRQH\�LVVXHG�E\�WKH�FHQWUDO�EDQN���8QGHU

WKH�PRQH\�VXSSO\�SROLF\�VWXGLHG�LQ�WKLV�SDSHU�D�UDQGRP�FKDQJH�LQ�WKH�PRQH\�VXSSO\�UHVXOWV�LQ�D

UDQGRP�FKDQJH�LQ�WKH�PRQH\�KROGLQJ�RI�DQ�DJHQW���7R�DYRLG�LVVXHV�UHODWHG�WR�SXEOLF�EXGJHW

FRQVWUDLQW�WKH�H[SHFWHG�JURZWK�UDWH�RI�PRQH\�HTXDOV�WKH�H[SHFWHG�JURZWK�RI�RXWSXW�VR�WKH�PRGHO

H[KLELWV�]HUR�ORQJ�UXQ�LQIODWLRQ��

&RPSHWLWLYH�ILUPV�LQ�WKLV�HFRQRP\�DUH�P\RSLF�LQ�RXWORRN���$W�HDFK�GDWH�WKH\�KLUH�ODERU

VHUYLFHV�DQG�UHQW�FDSLWDO�IURP�WKH�DJHQWV�ZKR�RZQ�WKH�FDSLWDO�JRRGV���7KH\�PD[LPL]H�FXUUHQW

SURILWV�RI�SURGXFLQJ�FRQVXPHU�JRRGV�JLYHQ�WKH�SULFHV�RI�FRQVXPHU�JRRGV��FDSLWDO�JRRGV��UHQWDO�RQ

FDSLWDO�DQG�ZDJH�UDWH���0DUNHWV�IRU�ODERU�DQG�FDSLWDO�VHUYLFHV�DUH�FRPSHWLWLYH���1HZ�LQYHVWPHQWV

DUH�FDUULHG�RXW�GLUHFWO\�E\�WKH�WZR�DJHQWV�XWLOL]LQJ�SXEOLFO\�DYDLODEOH�LQYHVWPHQW�WHFKQRORJ\�KHQFH

DOO�LQWHUWHPSRUDO�GHFLVLRQV�DUH�PDGH�E\�WKH�DJHQWV�ZKLOH�ILUPV�FDUU\�RXW�FXUUHQW�SURGXFWLRQ��

,QYHVWPHQWV�DUH�LUUHYHUVLEOH��RQFH�SURGXFHG��FDSLWDO�JRRGV�FDQQRW�EH�WXUQHG�EDFN�LQWR�FRQVXPSWLRQ

JRRGV�DOWKRXJK�WKH\�GHSUHFLDWH�ZLWK�XVH��

,Q�VXP��RXU�PRGHO�LV�HQWLUHO\�WUDGLWLRQDO�LQ�VWUXFWXUH���7KHUH�DUH�FRPSHWLWLYH�PDUNHWV�IRU

FRQVXPSWLRQ�JRRGV��FDSLWDO�VHUYLFHV��ODERU�VHUYLFHV��XQLWV�RI�RZQHUVKLS�RI�FDSLWDO�JRRGV��ERQGV�DQG

PRQH\�DQG�DOO�SULFHV�DUH�IOH[LEOH���7KHUH�DUH�QR�LQIRUPDWLRQDO�DV\PPHWULHV�RU�IULFWLRQ���7KH�PDLQ

IHDWXUH�RI�RXU�WKHRU\�LV�WKDW�DJHQWV�KROG�GLYHUVH�5DWLRQDO�%HOLHI��QRW�5DWLRQDO�([SHFWDWLRQV���

������7KH�7HFKQRORJ\

7KH�PRGHO�KDV�WZR�VHFWRUV���7KH�SURGXFWLRQ�RI�FRQVXPHU�JRRGV�LV�FDUULHG�RXW��E\

FRPSHWLWLYH�ILUPV�ZKR�XVH�WKH�XVXDO�LQSXWV�RI�FDSLWDO�DQG�ODERU�ZKLOH�WKH�SURGXFWLRQ�RI�FDSLWDO
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�7KH�RULJLQDO�GHVLJQ�RI�RXU�PRGHO�FDOOHG�IRU�D�FDSLWDO�JRRGV�VHFWRU�XVLQJ�UHJXODU�SURGXFWLRQ�IXQFWLRQ�ZLWK
�

LQSXWV�RI�FDSLWDO�DQG�ODERU���7KH�SUREOHP�LV�WKDW�ZLWK�WZR�FDSLWDO�JRRGV�DQG�WZR�DJHQWV�WKH�LPSOLHG�QXPEHU�RI�VWDWH

YDULDEOHV�LV�ODUJHU�WKDQ�FDQ�EH�DFFRPPRGDWHG�E\�RXU�FRPSXWDWLRQDO�SURFHGXUH���,Q�RUGHU�WR�FRPSOHWH�WKH�PDQXVFULSW

LQ�WLPH�IRU�WKH�)HVWVFKULIW�&RQIHUHQFH�LQ�+RQRU�RI�(GPXQG�3KHOSV��ZH�KDYH�HOHFWHG�WR�GHYHORS�WKH�LGHDV�RI�WKH�SDSHU

E\�GUDVWLFDOO\�VLPSOLI\LQJ�WKH�FDSLWDO�JRRGV�VHFWRU���,W�QRZ�FRQVLVWV�RI�WZR�HQWLUHO\�K\SRWKHWLFDO�OLQHDU�DFWLYLWLHV

ZKLFK�XVH�DV�LQSXWV�RQO\�FRQVXPHU�JRRGV���7KLV�DVVXPSWLRQ�VLPSOLILHV�WKH�FRPSXWDWLRQV�DQG�PDNHV�LW�SRVVLEOH�WR

GHYHORS�WKH�WKHRUHWLFDO�LGHDV���+RZHYHU��GXH�WR�WKH�K\SRWKHWLFDO�QDWXUH�RI�WKHVH�DFWLYLWLHV��D�FDOLEUDWLRQ�RI�WKH�PRGHO

WR�WKH�8�6��GDWD�ZDV�DYRLGHG�DV�LW�ZRXOG�EH�DUWLILFLDO���,Q�IXWXUH�UHVHDUFK�ZH�KRSH�WR�H[SDQG�WKH�PRGHO�DV�RULJLQDOO\

GHVLJQHG�

��

JRRGV�LV�FDUULHG�RXW�GLUHFWO\�E\�WKH�DJHQWV�XVLQJ�RQO\�FRQVXPHU�JRRGV�DV�LQSXWV���7KLV�VLPSOLVWLF

QDWXUH�RI�WKH�FDSLWDO�JRRGV�VHFWRU �VXJJHVWV�WKDW�RXU�QRWDWLRQ�ZRXOG�EH�VLPSOLILHG�LI�DOO�V\PEROV
�

UHODWHG�WR�WKH�LQSXW�RI�FDSLWDO�DQG�ODERU�GR�QRW�FDUU\�WKH�VXEVFULSW��F��WR�LQGLFDWH�SURGXFWLRQ�RI

FRQVXPHU�JRRGV���:H�WKXV�XVH�WKH�IROORZLQJ�QRWDWLRQ�

3 ������SULFH�RI�FRQVXPSWLRQ�JRRG��WKH�³SULFH�OHYHO´��DW�W��

� �����WKH�UDWH�RI�LQIODWLRQ�DW�W�

. �����UHDO�FDSLWDO�VWRFN�HPSOR\HG�LQ�WKH�SURGXFWLRQ�RI�FRQVXPHU�JRRGV�DW�W�� 	 �

��QRPLQDO�ZDJH�DW�W�

���QRPLQDO�SULFH�DW��W�RI�D�XQLW�RI�FDSLWDO�JRRGV�LQVWDOOHG�

���WKH�UHDO�SULFH�RI�FDSLWDO�DW�W�

/ �����ODERU�LQSXW�LQ�WKH�SURGXFWLRQ�RI�FRQVXPHU�JRRGV�DW�W��

1 ������LQSXW�DW�W��LQ�XQLWV�RI�FRQVXPSWLRQ�JRRGV��LQWR�WKH�SURGXFWLRQ�RI�FDSLWDO�JRRGV��

� ����UHDO�RXWSXW�RI�FRQVXPHU�JRRGV�DW�W�

, ������UHDO�RXWSXW�RI�QHZ�FDSLWDO�JRRGV�SURGXFHG�DW��W��E\�WKH�LQYHVWPHQW�WHFKQRORJ\��

2XWSXW�DQG�3URGXFWLYLW\�

7KHUH�LV�D�ODUJH�QXPEHU�RI�LGHQWLFDO�FRPSHWLWLYH�ILUPV�DQG�DJJUHJDWH�RXWSXW�RI�FRQVXPHU



< � ' $L� �. � � � �
�
�>� / � �

� � �

^ > � � W ' ������`

>��� �

> �
' L

�

^L��� � � W ' ��� ����`

ORJ�L����� � ' 8 � ORJ�L � � % D
�
����� � D

�
� - 1�� � F

�
� � L�L�G�

L
�
' ������

�8 � � F � �

8 � ' ���� � F � ' �����

F �

F ' ��� � 8 � ' ���� � F � ' ����

. � ' � & * .� � � % ,�

N � '
. �

> �

< � ' $L� >� / �
.�
	��

>� / �




' $L � >� / �
N �
	��

L
�
/ �




L � '
,�

>�
Z � '

:
�
�

> � 3 �
J � '

< �

>�

��

JRRGV�LV�GHILQHG�E\�D�VWDQGDUG�SURGXFWLRQ�IXQFWLRQ�

��� ����W\SLFDOO\�ZLWK�$� ����

7KH�SURGXFWLYLW\�SURFHVV �LV�D�GHWHUPLQLVWLF�WUHQG�SURFHVV�VDWLVI\LQJ��

��D� �

ZKLOH�UDQGRP�SURGXFWLYLW\� �LV�D�0DUNRY�SURFHVV�RI�WKH�IRUP

��E�

0RVW�SURGXFWLYLW\�VWXGLHV�VHW�WKH�TXDUWHUO\�PHDQ�UDWH�RI�WHFKQRORJLFDO�FKDQJH�VR�WKDW�

DQG�WKLV�LV�WKH�YDOXH�ZH�XVH�LQ�DOO�RXU�FRPSXWDWLRQV�

7KH�NH\�SDUDPHWHUV�IRU�WKH�WUDGLWLRQDO�5%&�OLWHUDWXUH�DUH� ���7R�UHSOLFDWH�WKH�8�6�

TXDUWHUO\�GDWD�WKH\�ZHUH�VHW�DW� �EXW�HYLGHQFH�VKRZV�HQGRJHQRXV�YDULDEOHV

DFFRXQW�IRU�DV�PXFK�DV�����RI�WKH�VSHFLILHG�YDOXH�RI�WKH�YDULDQFH�DQG�KHQFH �VKRXOG�EH�D

IUDFWLRQ�RI��������7KH�SUREOHP�LV�WKDW�IRU�ORZHU�YDOXHV�RI�WKLV�SDUDPHWHU�WKH�5%&�PRGHO�IDLOV�WR

JHQHUDWH�YRODWLOLW\��VHH�.LQJ�DQG�5HEHOR�>����@��)LJ������SDJH���������,Q�DFFRUG�ZLWK�WKH�HPSLULFDO

HYLGHQFH��WKHVH�SDUDPHWHUV�DUH�VHW�LQ�RXU�PRGHO�DW� ��

7KH�DJJUHJDWH�FDSLWDO�DFFXPXODWLRQ�HTXDWLRQ�LV��DV�XVXDO�

���

ZKHUH�*��LV�WKH�UDWH�RI�GHSUHFLDWLRQ�DQG�, �DUH�QHZ�XQLWV�RI�FDSLWDO�JRRGV�SODFHG�LQWR�SURGXFWLRQ�DW�

WLPH�W��LQSXWV�RQ�ZKLFK�ZRXOG�KDYH�EHHQ�H[SDQGHG�DW�W����E\�WKH�LQYHVWPHQW�JRRGV�VHFWRU���0RVW

VWXGLHV�VHW�*� ������DQG�WKLV�LV�WKH�YDOXH�XVHG�LQ�RXU�PRGHO���1RZ�OHW����� ���DQG�ZH�KDYH

���������� �

,QWURGXFH�WKH�QRWDWLRQV��� ���� ��DQG��� ��KHQFH
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:H�WKXV�KDYH��

��E� �

6LQFH��� �LV�WKH�UHDO�SULFH�RI�D�XQLW�RI�FDSLWDO��LQ�HTXLOLEULXP�WKH�UHDO�ZDJH�UDWH�� �DQG�WKH

UHQWDO�UDWH�RQ�FDSLWDO� �DUH�GHILQHG�E\�WKH�PDUJLQDO�SURGXFWLYLW\�FRQGLWLRQV�

��D�

��E� �

7KH�,QYHVWPHQW�6HFWRU

+HWHURJHQHLW\�RI�LQYHVWPHQW�DFWLYLWLHV�LV�WKH�PDLQ�QHZ�IHDWXUH�RI�RXU�WHFKQRORJ\��XVHG�WR

PRGHO�WKH�ULVN\�FKRLFH�DPRQJ�LQYHVWPHQW�RSSRUWXQLWLHV���,QYHVWPHQWV�HPERG\�QHZ�WHFKQRORJLHV�

QHZ�SURGXFWV�DQG�QHZ�SURFHVVHV�RI�SURGXFWLRQ���6XFK�FDSDFLWLHV�PD\�EH�VXFFHVVIXOO\�LQFRUSRUDWHG

LQWR�WKH�HFRQRP\�EXW�PD\�IDLO�DQG�EH�UHSODFHG�E\�DOWHUQDWLYH�SURGXFWV�RU�PHWKRGV�RI�SURGXFWLRQ��

7KHVH�IHDWXUHV�UHIOHFW�WKH�ZHOO�GRFXPHQWHG�IDFW�WKDW�PRVW�QHZ�ILUPV�RU�HQWHUSULVHV�IDLO�DQG�D

VLJQLILFDQW�SURSRUWLRQ�RI�LQYHVWPHQWV�LQ�QHZ�WHFKQRORJLHV�GR�QRW�DFKLHYH�WKHLU�JRDO�DQG�QHHG�WR�EH

UHFRQILJXUHG�RU�VFUDSSHG�DOWRJHWKHU���8QFHUWDLQW\�LQ�SURGXFWLRQ�RI�FDSLWDO�JRRGV�DOVR�LQFRUSRUWDWHV

WKH�ULVN�RI�DVVRFLDWHG�ZLWK�WKH�GLYHUVLILFDWLRQ�VWUDWHJ\�RI�ILUPV�DFURVV�GLIIHUHQW�SURGXFW�OLQHV�RU

HFRQRPLF�VHFWRUV�DV�GLVWLQFW�IURP�VSHFLDOL]DWLRQ�RQ�RQH�LQGXVWU\�RU�SURGXFW���,Q�VXFK�FDVHV�WKH�ULVN

UHIOHFWV�PDQ\�GLIIHUHQW�IDFWRUV���)RU�H[DPSOH��GULOOLQJ�IRU�RLO�LV�DVVRFLDWHG�ZLWK�WKH�GLUHFW�ULVN�RI
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��

ILQGLQJ�RLO��WKH�ULVN�RI�EXLOGLQJ�PDVVLYH�FDSDFLW\�RI�ILEHU�RSWLFV�FRPPXQLFDWLRQ�QHWZRUN�UHVXOWV

IURP�WKH�ULVN�RI�IXWXUH�GHPDQG�IRU�VXFK�FDSDFLWLHV��DV�KDV�EHHQ�UHFHQWO\�LOOXVWUDWHG�LQ�WKH�ODVW�WZR

\HDUV�DQG�WKH�ULVN�RI�PDVVLYH�EXLOGLQJ�RI�UHDO�HVWDWH�FDSDFLW\�RQ�IRUHLJQ�FUHGLW�LV�DVVRFLDWHG�ZLWK

IXWXUH�IOXFWXDWLRQV�RI�WKH�IRUHLJQ�H[FKDQJH�UDWH�DV�KDV�EHHQ�WKH�FDVH�LQ�WKH�ODVW�ILQDQFLDO�FULVLV�LQ

6RXWK�(DVW�$VLD���6LQFH�RXU�PRGHO�GRHV�QRW�KDYH�KHWHURJHQRXV�FRPPRGLWLHV�WR�UHIOHFW�DOO�WKHVH

ULVNV��ZH�LQWURGXFH�WKLV�XQFHUWDLQW\�LQ�WKH�IRUP�RI�WKH�QXPEHU�RI�XQLWV�RI�UHDOL]HG�FDSLWDO�JRRGV

ZKLFK�UHVXOW�DW�HDFK�GDWH�IURP�DQ�LQSXW�RI�RQH�XQLW�RI�FRQVXPSWLRQ�JRRGV�RQH�GDWH�HDUOLHU�

7KH�HVVHQWLDO�FKDUDFWHU�RI�LQYHVWPHQW�GHFLVLRQV�LQ�RXU�PRGHO�LV�WKHLU�FUXFLDO�GHSHQGHQFH

XSRQ�WKH�VWUXFWXUH�RI�H[SHFWDWLRQV�LQ�WKH�HFRQRP\���)URP�WKH�IRUPDO�SRLQW�RI�YLHZ�ZH�FRXOG

LQWURGXFH�D�ODUJH�QXPEHU�RI�LQYHVWPHQW�DFWLYLWLHV�DQG�WKHQ�ZRUN�RXW�WKH�RSWLPDO�PL[���+RZHYHU��DQ

H[DPLQDWLRQ�RI�WKH�PRGHO�VKRZV�WKDW�WKHUH�LV�OLWWOH�WR�JDLQ�IURP�XVLQJ�D�ODUJH�QXPEHU�RI�LQYHVWPHQW

RSSRUWXQLWLHV�DQG�VLPSOLFLW\�RI�FRPSXWDWLRQV�GLFWDWHV�RXU�XVH�RI�RQO\�WZR�SRVVLEOH�DFWLYLWLHV���,Q

DGGLWLRQ��VLQFH�WKH�PDLQ�LVVXH�WR�EH�H[DPLQHG�LV�WKH�HIIHFW�RI�KHWHURJHQHLW\�RI�H[SHFWDWLRQV�RQ

LQYHVWPHQWV��WKH�PRGHO¶V�WZR�DFWLYLWLHV�PDNH�LW�PXFK�HDVLHU�WR�XQGHUVWDQG�ERWK�WKH�UDWLRQDOLW\

FRQGLWLRQV�RQ�WKH�EHOLHIV�RI�WKH�DJHQWV�DQG�WKH�PHFKDQLVP�SURSDJDWLQJ�YRODWLOLW\��� 7KH�WZR

FRQVWDQW�UHWXUQV�WR�VFDOH�LQYHVWPHQW�DFWLYLWLHV�WUDQVIRUP�FRQVXPHU�JRRGV�LQWR�D�UDQGRP�QXPEHU�RI

XQLWV�RI�FDSLWDO�JRRGV�GHSHQGLQJ�XSRQ�WKH�UHDOL]HG�VWDWH� ���7KH�UDQGRP�RXWSXW�RI�WKH�WZR

DFWLYLWLHV�LV�VSHFLILHG�LQ�WKH�IROORZLQJ�ZD\�

��D��7HFKQRORJ\�,��0�����,QSXW����XQLW�RI�FRQVXPSWLRQ�JRRG���

��E��7HFKQRORJ\�,,��6�����,QSXW����XQLW�RI�FRQVXPSWLRQ�JRRG���

ZKHUH� ��L�L�G���,Q�DQ\�GLVFXVVLRQ�RI�DQ�5((�DJHQWV�ZLOO�EH�DVVXPHG�WR�NQRZ�WKLV



n� - 1�� � F � �

n � - 1�� � F � �

G � ' ��� � G � ' ��� V � ' ���� � V � ' ��� � P
�
' �

n � - 1�� � F � �
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n � �� � F � �

�2XU�DVVXPSWLRQ�RI�WKH�RSWLPDOLW\�RI�D�SHUIHFW�KHGJH�LV�PDGH�IRU�FRQYHQLHQFH�RQO\���,W�LV�PRWLYDWHG�E\
�

FRPSXWDWLRQDO�HDVH�VLQFH�WKH�SHUWXUEDWLRQ�PHWKRG�XVHG�KHUH�HQDEOHV�XV�WR�FRPSXWH�WKH�HTXLOLEULXP�XVLQJ�WKH�VWHDG\

VWDWH�DV�D�UHIHUHQFH�SRLQW���7KH�FDVH�ZKHUH�IXOO�GLYHUVLILFDWLRQ�LV�QRW�RSWLPDO�UDLVHV�RQO\�FRPSXWDWLRQDO�GLIILFXOWLHV�

QRW�FRQFHSWXDO�RQHV�

��

GLVWULEXWLRQDO�IDFW�ZKLOH�LQ�DQ�5%(�WKHLU�SHUVSHFWLYH�LV�GLIIHUHQW���7KH\�ZLOO�NQRZ�WKDW�WKH�ORQJ

WHUP�IUHTXHQF\�RI�WKH�VWDWHV��FDOOHG�WKH�VWDWLRQDU\�PHDVXUH�RYHU�WKH�VWDWHV��LV�UHSUHVHQWHG�E\�WKH

L�L�G��UDQGRP�YDULDEOH� �EXW�WKH\�GR�QRW�NQRZ�WKDW�WKLV�LV�WKH�WUXWK���7KH�WUXH�SURFHVV

PD\�EH�DQ\�SURFHVV�WKDW�KDV�WKH�VDPH�HPSLULFDO�GLVWULEXWLRQ��

:H�DVVXPH�WKDW�UHODWLYH�WR�WKH�GLVWULEXWLRQ� ��LW�LV�RSWLPDO�WR�IXOO\�GLYHUVLI\

LQYHVWPHQWV�OHDGLQJ�WR�D�SHUIHFW�KHGJHG�SRVLWLRQ�DQG�QR�DJJUHJDWH�XQFHUWDLQW\ ���7R�FODULI\�WKLV
�

DVVXPSWLRQ�FRQVLGHU�WKH�FDVH� �� �XVHG�LQ�WKH�PDLQ

VLPXODWLRQV�RI�WKLV�SDSHU���,I�DQ�DJHQW�LQYHVWV���XQLW�ZLWK�SURSRUWLRQV��, � �������,  ������KH�HQVXUHV
� � � � � �

WKH�SURGXFWLRQ�RI�����XQLWV�RI�FDSLWDO�LQ�DOO�VWDWHV���+LV�H[SHFWHG�YDOXH�LV�DOVR�����KHQFH

GLYHUVLILFDWLRQ�LV�RSWLPDO�DQG�LQ�DQ�HFRQRP\�ZKHUH�DJHQWV�EHOLHYH�WKDW�� �LV�WKH

WUXWK��DOO�DJHQWV�ZLOO�KDYH�D�IXOO\�GLYHUVLILHG�LQYHVWPHQW�SRUWIROLR�ZLWK�QR�IOXFWXDWLRQV�LQ�WKH�OHYHO

RU�UHDOL]HG�FRVW�RI�LQYHVWPHQWV�

,Q�DQ�HFRQRP\�ZLWK�GLYHUVH�EHOLHIV�DJHQWV�GR�QRW�IXOO\�GLYHUVLI\���7KH�UDWLRQDO�EHOLHIV�KHOG

E\�DJHQWV�DUH�VSHFLILHG�LQ�GHWDLO�ODWHU�DQG�KDYH�D�VLPSOH�FKDUDFWHU���7KH\�EHOLHYH�WKDW�WKH�PHDQ

YDOXH�IXQFWLRQ�RI�WKH�SURFHVV�� �IOXFWXDWHV�RYHU�WLPH�DQG�WKH\�KDYH�VXEMHFWLYH

PRGHOV�DERXW�WKLV�YDOXH���6LQFH�WKH�ORQJ�WHUP�PRPHQWV�RI�� �DUH �DQG���RXWRFRUUHODWLRQ�

WKH�UDWLRQDOLW\�FRQGLWLRQV�UHTXLUH�WKH�DJHQWV¶�PRGHOV�WR�EH�VWDWLVWLFDOO\�FRPSDWLEOH�ZLWK�WKHVH��

+RZHYHU��DW�HDFK�GDWH�WKH\�GR�QRW�EHOLHYH�WKDW�WKH�PHDQ�YDOXH�LV�]HUR�KHQFH�WKHLU�RSWLPDO

LQYHVWPHQW�SRUWIROLR�ZLOO�YDU\�GHSHQGLQJ�XSRQ�WKHLU�EHOLHIV�
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��� 7KH�,QILQLWHO\�/LYHG�$JHQWV

:H�ILUVW�LQWURGXFH�WKH�IROORZLQJ�QRWDWLRQ��IRU�N� �����

���FRQVXPSWLRQ�RI��N��DW��W���

� ����OHLVXUH�RI�N�DW��W�

. ����DPRXQW�RI�FDSLWDO�VWRFN�SXUFKDVHV�E\��N��RQ�WKH�RSHQ�PDUNHW�DW��W��
���

���DPRXQW�RI�FDSLWDO�RZQHG�E\��N��DW��W��DQG�XVHG�LQ�SURGXFWLRQ�DW��W�

�LQSXW��LQ�XQLWV�RI�FRQVXPSWLRQ�JRRGV�RI��N��LQ�LQYHVWPHQWV�WHFKQRORJ\�0�DW�W�

��LQSXW��LQ�XQLWV�RI�FRQVXPSWLRQ�JRRGV��RI��N��LQ�LQYHVWPHQWV�WHFKQRORJ\�6�DW��W�

�WRWDO�LQSXW�RI�DJHQW�N�LQ�LQYHVWPHQWV�WHFKQRORJ\�DW�W�

���WRWDO�RXWSXW�RI�QHZ�LQYHVWPHQWV��LQ�XQLWV�RI�FDSLWDO�JRRGV��RI�N�DW�GDWH�W�

% ���DPRXQW�RI�RQH�SHULRG�QRPLQDO�ELOO�SXUFKDVHG�E\�DJHQW��N��DW��W��
�

��WKH�SULFH�RI�D�RQH�SHULRG�ELOO�DW�W���7KLV�LV�D�GLVFRXQW�SULFH�

���DPRXQW�RI�PRQH\�KHOG�E\�DJHQW�N�DW�W�

��UDQGRP�JURZWK�UDWH�RI�PRQH\�VXSSO\�ZKHQ�LW�LV�D�SROLF\�LQVWUXPHQW�

+ ���KLVWRU\�RI�DOO�REVHUYDEOHV�XS�WR�W��

%HIRUH�IRUPXODWLQJ�WKH�DJHQWV¶�RSWLPL]DWLRQ�ZH�QHHG�WR�FODULI\�WKH�LVVXH�RI�WLPLQJ���$W�GDWH�W�DJHQW

N��LQYHVWV� DQG�DW�WKH�VWDUW�RI�GDWH��W����WKH�UDQGRP�UHDOL]DWLRQ�WDNHV�SODFH�LQ�WKH

LQYHVWPHQW�JRRGV�VHFWRU��EHIRUH�WKH�UDWH�RI�WHFKQLFDO�SURJUHVV�LV�UHDOL]HG���7KH�QHZ�FDSLWDO��

MRLQLQJ�SURGXFWLRQ�LV�DGGHG�WR�� �WR�IRUP�WKH�FDSLWDO�� �XVHG�LQ�SURGXFWLRQ�DW�GDWH

W�����7KLV�LPSOLHV��� ������N� �������ZKLFK�LV�VRPHZKDW�RGG�QRWDWLRQ���7KLV

RGG�IHDWXUH�LV�XQDYRLGDEOH�VLQFH�ZH�FRPSUHVV�LQWR�RQH�GDWH�WZR�UDQGRP�UHDOL]DWLRQV��ILUVW�RI�

DQG�WKHQ�RI� ���WKH�UDWH�RI�WHFKQRORJLFDO�SURJUHVV���1RZ��GHQRWH�E\� �WKH�LQSXWV�LQWR
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WKH�LQYHVWPHQW�VHFWRU���2XWSXW�RI�QHZ�LQYHVWPHQWV�DW�GDWH�W�LV�DIIHFWHG�E\� �DQG�LV�GHILQHG�E\�

N� �������

:H�WKXV�GHILQH� ���WKH�YDOXH�RI�QHZ�LQYHVWPHQWV�SODFHG�LQWR�SURGXFWLRQ�DW�GDWH�W��WR�EH�

DQG�*13��GHQRWHG� ��E\��� ���'HILQH��� ��DQG�WKH

LQFRPH�LGHQWLW\�EHFRPHV

1RZ��IRU�DQ\�SUREDELOLW\�EHOLHI�4 �RI�DJHQW��N��KLV�SUREOHP�LV�WKHQ�WR�PD[LPL]H�WKH�XWLOLW\
�

��D�

VXEMHFW�WR�WKH�EXGJHW�FRQVWUDLQW

��E����� �

��F�

��G� �

1RWH�WKH�GLVWLQFWLRQ�EHWZHHQ�FDSLWDO� SXUFKDVHG�DW��W�RQ�WKH�RSHQ�PDUNHW�DQG�� �XVHG�LQ

SURGXFWLRQ�DW��W�DQG�RZQHG�E\�WKH�DJHQW�DW�WKDW�WLPH���$OVR��WKH�QRWDWLRQ�IRU� �VKRZV�WKDW�ZH

DVVXPH�WKH�LQSXWV�LQWR�LQYHVWPHQWV�WDNH�SODFH�DW�W����WKH�UHDOL]DWLRQ�RI�DOO�UDQGRP�IDFWRUV�LQ�WKH

LQYHVWPHQW�VHFWRU�WDNH�SODFH�DW�WKH�VWDUW�RI�GDWH�W�DQG�KHQFH� �LV�WKH�QXPEHU�RI�QHZ�XQLWV�RI

FDSLWDO�SURGXFHG�DW�WKH�HQG�RI�W���DQG�SODFHG�LQWR�SURGXFWLRQ�DW�WKH�VWDUW�RI�GDWH�W���:H�QRUPDOL]H

WKH�SUREOHP�E\� ��� ��� ����� ����� �� ��

������ ������� ������ ����8VLQJ���D����E��DQG� ��WKH

PD[LPL]DWLRQ�SUREOHP�EHFRPHV�
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VXEMHFW�WR

��E¶� �

��F¶� �

��G¶� �

7R�VLPSOLI\�WKH�VWDWHPHQW�RI�WKH�(XOHU�HTXDWLRQV�ZH�LJQRUH�FRQVWUDLQWV���F¶��DQG�UHWXUQ�WR�LW�RQO\�LQ

$SSHQGL[�%�ZKHUH�ZH�GLVFXVV�WKH�FRPSXWDWLRQDO�LVVXHV�UDLVHG�E\�WKH�PRGHO���+HQFH��WKH�ILUVW�RUGHU

FRQGLWLRQV�IRU�ODERU�VXSSO\�DUH�

��D� �

1H[W��WKH�ILUVW�RUGHU�FRQGLWLRQ�ZLWK�UHVSHFW�FDSLWDO�SXUFKDVHG�RQ�WKH�RSHQ�PDUNHW�� ��LV

��E� ��

7KH�RSWLPDOLW\�FRQGLWLRQ�ZLWK�UHVSHFW�WR�� �LV�

��F�

DQG�WKH�FRQGLWLRQ�ZLWK�UHVSHFW�WR�� �LV�

��G� �

7KH�ILUVW�RUGHU�FRQGLWLRQ�ZLWK�UHVSHFW�WR� �LV

��H� �

)LQDOO\��WKH�RSWLPXP�ZLWK�UHVSHFW�WR�PRQH\�KROGLQJV�UHTXLUHV

��I� �

��� �0RQHWDU\�3ROLF\

7KH�PRQHWDU\�SROLF\�XVHG�LQ�RXU�PRGHO�LV�WKH�IDPLOLDU�PRQHWDU\�LQMHFWLRQ�DFFRUGLQJ�WR
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ZKLFK�WKH�FHQWUDO�EDQN�LQFUHDVHV�WKH�PRQH\�VXSSO\�E\�D�UDQGRP�DPRXQW�RI� ����,Q�WKLV

FDVH�WKH�TXDQWLW\� ��GDWH�W�PRQH\�KROGLQJ�RI�DJHQW�N��LQFUHDVHV�WR� DW�GDWH�W�����$JHQWV

REVHUYH�WKH�PRQHWDU\�VKRFN�DQG�VLQFH�WKH\�DOVR�REVHUYH�WKH�UHDO�VKRFNV �WKH�VWDWH�RI�WKH

HFRQRP\�LV�IXOO\�REVHUYHG�

:H�GR�QRW�SURSRVH�WKDW�UDQGRP�YDULDWLRQV�LQ�WKH�PRQH\�VXSSO\�LV�D�VHULRXV�PRQHWDU\�SROLF\

WKDW�PD\�EH�SXUVXHG�E\�DQ\�FHQWUDO�EDQN���7KLV�SDSHU�LV�D�WKHRUHWLFDO�LQYHVWLJDWLRQ�DQG�RXU

VLPXODWLRQV�SURYLGH�RQO\�D�TXDQWLWDWLYH�HYDOXDWLRQ�RI�WKH�RUGHU�RI�PDJQLWXGH�RI�HTXLOLEULXP

YDULDEOHV���7KH�SROLF\�RI�DQ�H[RJHQRXV�PRQH\�VXSSO\�LV�WKHQ�D�VLPSOH�WRRO�WR�VWXG\�WKH�HIIHFW�RI

EHOLHIV�RQ�HFRQRPLF�IOXFWXDWLRQV�DQG�RQ�PRQH\�QHXWUDOLW\���,W�ZLOO�DOVR�HQDEOH�XV�WR�GLVFXVV�WKH�UROH

ZKLFK�D�UHDO�PRQHWDU\�SROLF\�VKRXOG�SOD\�LQ�HFRQRPLF�VWDELOL]DWLRQ�

��� (TXLOLEULXP

)RU�HDFK�VHW�RI�SUREDELOLW\�EHOLHIV� RI�WKH�DJHQWV�RQ�LQILQLWH�VHTXHQFHV�RI�REVHUYHG

YDULDEOHV��D�PRQHWDU\�HTXLOLEULXP�RI�WKH�HFRQRP\�LV�GHILQHG�E\�HTXDWLRQV����D�����E�����D�����E��

��E¶�����D�����I����DQG�E\�WKH�IROORZLQJ�DGGLWLRQDO�FRQGLWLRQV�

0RQH\�JURZWK���7KH�PRQH\�VXSSO\�VDWLVILHV��

��D� �

0DUNHW�FOHDULQJ�FRQGLWLRQV���*LYHQ�WKH�DFFRXQWLQJ�LQ���D¶����G¶��ZH�DJJUHJDWH�WR�HVWDEOLVK�WZR

HTXDWLRQV���2QH�DFFRXQWLQJ�LGHQWLW\��VSHFLI\LQJ�WKH�DPRXQW�RI�FDSLWDO�HPSOR\HG�DW�GDWH�W

�

DQG�D�PDUNHW�FOHDULQJ�FRQGLWLRQ�LQ�WKH�PDUNHW�IRU�LQVWDOOHG�FDSLWDO�DW�GDWH�W

�
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7KH�G\QDPLFV�RI�FDSLWDO�HPSOR\HG�LV�WKHQ�GHILQHG�E\

�

$IWHU�QRUPDOL]DWLRQ�ZH�WKXV�KDYH�WKH�LGHQWLWLHV

� IRU�DOO�W

IRU�DOO�W

DQG�WKH�PDUNHW�FOHDULQJ�FRQGLWLRQV

��D� IRU�DOO�W�

��E� IRU�DOO�W�

��F� IRU�DOO�W�

��G� � � IRU�DOO�W�

��H� IRU�DOO�W�

:H�WXUQ�QRZ�WR�WKH�FHQWUDO�TXHVWLRQ�RI�WKH�EHOLHIV�RI�WKH�DJHQWV�

�� $�5DWLRQDO�%HOLHI�(TXLOLEULXP�:LWK�([RJHQRXV�0RQH\�6XSSO\�

,Q�WKLV�VHFWLRQ�ZH�FRQVWUXFW�WKH�5%(�ZLWK�PRQH\�VXSSO\�SROLF\�DQG�H[SODLQ�WKH�IDPLO\�RI

5DWLRQDO�%HOLHIV�ZKLFK�ZH�VWXG\���)RU�FRPSOHWHQHVV�RI�H[SRVLWLRQ�ZH�SURYLGH�LQ�$SSHQGL[�$�DQ

DFFRXQW�RI�WKH�GHILQLWLRQ�RI�D�5DWLRQDO�%HOLHI���)RU�GHWDLOV�VHH�.XU]��������DQG�IRU�D�VXPPDU\�RI

WKH�WKHRU\�DQG�WKH�PHWKRG�RI�FRQVWUXFWLQJ�DQ�5%(��VHH�.XU]�0RWROHVH����������,Q�$SSHQGL[�$�DQG

6HFWLRQ�����ZH�H[SODLQ�WKH�PHWKRG�RI�DVVHVVPHQW�YDULDEOHV��XVHG�H[WHQVLYHO\�LQ�WKLV�SDSHU��IRU

GHVFULELQJ�D�5DWLRQDO�%HOLHI��
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�7KH�HPSLULFDO�GLVWULEXWLRQ�RI�WKH�REVHUYDEOH�YDULDEOHV�RU�WKHLU�PRPHQWV�LQGXFH�D�SUREDELOLW\�PHDVXUH�RYHU
�

LQILQLWH�VHTXHQFHV�RI�REVHUYDEOHV�ZKLFK�LV�FHQWUDO�WR�WKH�WKHRU\�RI�5DWLRQDO�%HOLHIV���7KH�GHILQLWLRQ�DQG�FRQVWUXFWLRQ

RI�WKLV�SUREDELOLW\�PHDVXUH�LV�H[SODLQHG�LQ�$SSHQGL[�$���$Q\�VWDWHPHQW�LQ�WKH�WH[W�DERXW�³WKH�VWDWLRQDU\�PHDVXUH´�RU

³WKH�HPSLULFDO�GLVWULEXWLRQ´�LV�DOZD\V�D�UHIHUHQFH�WR�WKLV�SUREDELOLW\�PHDVXUHV���,WV�FHQWUDOLW\�WR�WKH�WKHRU\�DULVHV�IURP

WKH�IDFW�WKDW�WKLV�SUREDELOLW\�LV�GHULYHG�IURP�SXEOLF�LQIRUPDWLRQ�ZKLFK�LV�FRPPRQ�WR�DOO�DJHQWV�DQG�KHQFH�WKH

VWDWLRQDU\�PHDVXUH�LV�NQRZQ�WR�DOO�DJHQWV�DQG�DJUHHG�XSRQ�E\�DOO�WR�UHIOHFW�WKH�HPSLULFDO�GLVWULEXWLRQ�RI��HTXLOLEULXP

TXDQWLWLHV�

��

��� 7KH�(TXLOLEULXP�0DS

2XU�SURFHGXUH�LV�WR�FRQVWUXFW�DQ�5%(�IRU�WKH�HFRQRP\��XVH�SHUWXUEDWLRQ�PHWKRGV�WR

FRPSXWH�LW�DQG�VWXG\�LWV�G\QDPLF�SURSHUWLHV�YLD�VLPXODWLRQV���+RZHYHU��WR�GHILQH�DQ�5%(�ZH�QHHG

WR�VSHFLI\�WKH�EHOLHIV�RI�WKH�DJHQWV�DQG�WKHVH�FDQQRW�EH�H[SOLFLWO\�VSHFLILHG�ZLWKRXW�VD\LQJ

VRPHWKLQJ�DERXW�WKH�HPSLULFDO�GLVWULEXWLRQ�LPSOLHG�E\�WKDW�5%(�DQG�LWV�LQGXFHG�VWDWLRQDU\

PHDVXUH ����7R�EUHDN�WKLV�FLUFXODULW\�ZH�VWDUW�E\�VWXG\LQJ�WKH�VWUXFWXUH�RI�DQ�5%(�DQG�XVH�LW�IRU�D
�

JHQHUDO�VSHFLILFDWLRQ�RI�WKH�VWUXFWXUH�RI�WKH�VWDWLRQDU\�PHDVXUH�DURXQG�ZKLFK�ZH�FRQVWUXFW�WKH

EHOLHIV�RI�WKH�DJHQWV��IRU�GHWDLOV�RI�WKLV�FRQVWUXFWLYH�DSSURDFK��VHH�.XU]�0RWROHVH�>����@��6HFWLRQ

�������6XFK�FRQVWUXFWLYH�SURFHGXUH�LV�SRVVLEOH�RQO\�ZKHQ�ZH�VWXG\�D�VSHFLILF�IDPLO\�RI�5DWLRQDO

%HOLHIV�DQG�ZH�FRPPHQW�ODWHU�RQ�WKLV�DSSURDFK�DV�D�PHWKRG�RI�XVLQJ�WKH�GLVWULEXWLRQ�RI�EHOLHIV�LQ

WKH�PDUNHW�WR�H[SODLQ�DJJUHJDWH�SKHQRPHQD���:H�FDUU\�RXW�WKLV�SURFHGXUH�LQ�VHYHUDO�VWHSV�

5HFDOO�WKDW�LQ�WKH�RSWLPL]DWLRQ���D¶����E¶��DJHQW�N�GHULYHV�RSWLPDO�GHFLVLRQV�E\�XVLQJ�EHOLHI

FRQGLWLRQDO�RQ�SXEOLF�LQIRUPDWLRQ�DQG�RQ� ��WKH�YDOXH�RI�KLV�RZQ�DVVHVVPHQW�YDULDEOH���:H

DVVXPH�WKDW�DOO�SRUWIROLRV�DQG�H[RJHQRXV�VKRFNV� �DUH�REVHUYDEOH���7KH�REVHUYDEOHV�DUH

����7R�VLPSOLI\�GHQRWH

ODJJHG�HQGRJHQRXV�YDULDEOHV�� ����$JHQW�N

ZLOO�WKXV�FRQGLWLRQ�RQ� �DQG�KHQFH�RSWLPDO�GHFLVLRQV�DUH�IXQFWLRQV�RI�WKH�IRUP

��D� ���N� ������
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��E� ���N� ������

��F� ����N� ������

��G� �����N� ������

��H� �����N� ������

��I� �������N� ������

�0DUNHW�FOHDULQJ�FRQGLWLRQV�LPSO\�WKDW�WKH�HTXLOLEULXP�SULFH�SURFHVV�^ ��W� ����������`�LV

WKXV�GHILQHG�E\�D�PDS�RI�WKH�IRUP

����

�����UHYHDOV�WKDW�WKH�YRODWLOLW\�RI�HTXLOLEULXP�SULFHV�LV�GHWHUPLQHG�E\�WKUHH�IDFWRUV��E\�H[RJHQRXV

VWDWHV� ��E\�ODJJHG�HQGRJHQRXV�YDULDEOHV�� �DQG�E\�WKH�VWDWHV�RI�EHOLHI�� ��

³(QGRJHQRXV�8QFHUWDLQW\´�ZDV�GHILQHG�E\�.XU]���������������DV�WKDW�FRPSRQHQW�RI�HFRQRPLF

YRODWLOLW\�ZKLFK�LV�JHQHUDWHG�E\�WKH�GLVWULEXWLRQ�RI�EHOLHIV�LQ�WKH�PDUNHW��UHSUHVHQWHG�E\� ��

,Q�6HFWLRQ�����ZH�H[SODLQ�WKDW�DQ�DVVHVVPHQW�YDULDEOHV� �LV�D�VLPSOH�PDWKHPDWLFDO�UHSUHVHQWDWLRQ

RI�D�SULYDWH�VWDWH�RI�EHOLHI��� �LV�D�SULYDWHO\�VHOHFWHG�SDUDPHWHU�RI�WKH�DJHQW¶V�EHOLHI��XQLTXHO\

GHILQLQJ�KLV�FRQGLWLRQDO�SUREDELOLW\�EHOLHI�RYHU�REVHUYDEOHV���7KH�VWDWHV�RI�DQ�DJHQW¶V�EHOLHI�DUH

UHVWULFWHG�E\�WKH�UDWLRQDOLW\�RI�EHOLHI�FRQGLWLRQV��GHWDLOHG�LQ�$SSHQGL[�$���5DWLRQDOLW\�FRQGLWLRQV

DUH��LQ�HVVHQFH��IDPLOLDU�PRPHQW�UHVWULFWLRQV�ZKLFK�LPSRVH�HPSLULFDO�UHJXODULW\�RQ�WKH�EHOLHIV

LQGXFHG�E\� �IRU�HDFK�DJHQW�N�DQG�RQ�WKH�PDQQHU�WKH\�DIIHFW�WKH�FRQGLWLRQDO�SUREDELOLWLHV�RI�WKH

REVHUYDEOHV�XVHG�E\�WKH�DJHQW���7KHVH�UHVWULFWLRQV�ZLOO�EH�VSHFLILHG�ODWHU�

7KH�(XOHU�HTXDWLRQV�DQG�WKH�GHILQLWLRQ�RI�FRQVXPSWLRQ�LQ���E¶����G¶��VKRZ�WKDW�DW�DQ\�GDWH
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W��DJHQW�N�QHHGV�WR�IRUHFDVW�WKUHH�FDWHJRULHV�RI�YDULDEOHV��

�L��H[RJHQRXV�YDULDEOHV� FRQGLWLRQDO�XSRQ� DQG�RWKHU

LQIRUPDWLRQ�DW�W�

�LL��KLV�RZQ�GHFLVLRQV�DW�W������ ��ZKLFK�KH�IRUHFDVWV�EDVHG

RQ�KLV�RZQ�RSWLPDO�GHFLVLRQ�IXQFWLRQV�DQG�D�IRUHFDVW� ��RI�KLV�RZQ�DVVHVVPHQW�

�LLL��RWKHU�HQGRJHQRXV�YDULDEOHV��SDUWLFXODUO\�SULFHV� ��FRQGLWLRQDO�XSRQ�DOO

SXEOLF�LQIRUPDWLRQ�DQG�KLV�RZQ�DVVHVVPHQW� �

)RUHFDVWLQJ�RI�WKH�DJHQWV�LV�H[SORUHG�LQ�WKH�QH[W�VHFWLRQ�ZKHQ�ZH�IRUPXODWH�WKH�EHOLHIV�VWUXFWXUH��

6LQFH�WKH�UDWLRQDOLW\�RI�EHOLHI�FRQGLWLRQV�UHTXLUH�WKDW�DOO�PRPHQWV�RI�DQ�DJHQW¶V�VXEMHFWLYH�PRGHO

EH�H[DFWO\�WKH�VDPH�DV�WKH�PRPHQWV�RI�WKH�HPSLULFDO�GLVWULEXWLRQ��ZKLFK�ZH�FDOO��³WKH�VWDWLRQDU\

PHDVXUH´��GHULYHG�IURP�WKH�PDUNHW�GDWD��D�IRUPXODWLRQ�RI�WKH�EHOLHIV��RU�SHUFHSWLRQ�PRGHOV��RI

DJHQWV�QHFHVVLWDWHV�RXU�VSHFLI\LQJ�ILUVW�WKH�JHQHUDO�VWUXFWXUH�RI�WKH�VWDWLRQDU\�PHDVXUH�

�

��� &RQVWUXFWLRQ�RI�WKH�VWDWLRQDU\�PHDVXUH

2XU�5%(�ZLOO�EH�D�VWRFKDVWLF�SHUWXUEDWLRQ�RI�DQ�HFRQRP\�ZKLFK�KDV�ORQJ�WHUP�VWHDG\�VWDWH

YDULDEOHV�GHQRWHG�E\��
����6LQFH�HTXLOLEULXP�TXDQWLWLHV�VDWLVI\�WKH�(XOHU�HTXDWLRQV�DQG�WKH

HTXLOLEULXP�PDS�������WKH�HPSLULFDO�GLVWULEXWLRQ�RI�DOO�YDULDEOHV�LV�GHWHUPLQHG�MRLQWO\�E\�WKH

HTXLOLEULXP�PDS�DQG�WKH�ORQJ�WHUP�EHKDYLRU�RI�WKH�IRXU�NH\�YDULDEOHV� ���WKH

SURGXFWLYLW\�VKRFN��WKH�PRQHWDU\�VKRFN��LQYHVWPHQW�FRVW�VKRFN�DQG�WKH�VWDWHV�RI�EHOLHI���+HQFH��WKH

FRQVWUXFWLRQ�RI�DQ�5%(��ZKLFK�IROORZV�WKH�VDPH�VWHSV�XVHG�LQ�.XU]�DQG�0RWROHVH���������UHTXLUHV

XV�WR�VSHFLI\�ILUVW�WKH�ORQJ�WHUP�EHKDYLRU�RI� ���7KHVH�YDULDEOHV��LQ�WXUQ�

GHWHUPLQH�WKH�ORQJ�WHUP�HPSLULFDO�GLVWULEXWLRQ�RI�WKH�V\VWHP���2QFH�WKLV�LV�GRQH��ZH�VSHFLI\�WKH
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EHOLHIV�DQG�SHUFHSWLRQ�RI�WKH�DJHQWV�DQG�LPSRVH�WKH�UDWLRQDOLW\�FRQGLWLRQV�ZKLFK�IL[�WKH

FRQVLVWHQF\�EHWZHHQ�WKH�HPSLULFDO�GLVWULEXWLRQ�RI�REVHUYHG�PDUNHW�YDULDEOHV�DQG�WKH�VXEMHFWLYH

PRGHOV�RI�WKH�DJHQWV�

:H�WKXV�DVVXPH�WKDW�WKH�ORQJ�WHUP�EHKDYLRU�RI�WKH�H[RJHQRXV�YDULDEOHV� �DQG�RI

WKH�DVVHVVPHQW�YDULDEOHV� �KDYH�WKH�IROORZLQJ�VWUXFWXUH�

���D� � L�L�G�

���E� � L�L�G�

���F� � � L�L�G�

7KH�VHTXHQFH�RI�VWDWHV�^ ��W� ����������`�LV�D�UHDOL]DWLRQ�RI�D�VWRFKDVWLF�SURFHVV�RI�WKH�IRUP

���G�� �� ��������� ���L�L�G�

(TXDWLRQ����D��ZDV�GLVFXVVHG�HDUOLHU���(TXDWLRQV����E�����G��DUH�K\SRWKHWLFDO�DQG�TXDQWLI\�WKH

DVVXPSWLRQV�PDGH�HDUOLHU���3HUVLVWHQFH�LQ�WKH�PRQHWDU\�VKRFN�LV�LQWURGXFHG�LQ�RUGHU�WR�HYDOXDWH�WKH

LPSDFW�RI�VXFK�SHUVLVWHQFH��WKH�L�L�G��DVVXPSWLRQ�RI�WKH�VKRFNV�� �LQ�WKH�LQYHVWPHQW�VHFWRU�KDYH

DOUHDG\�EHHQ�GLVFXVVHG�DQG�LWV�LPSOLFDWLRQV�ZLOO�EH�HYDOXDWHG�ODWHU������G��VSHFLILHV�WKH�HPSLULFDO

UHJXODULW\�RI�WKH�VWDWHV�RI�EHOLHI�DQG�WKH�L�L�G��DVVXPSWLRQ�VLPSOLILHV�WKH�FRPSXWDWLRQV�DQG�HQDEOHV�D

WUDQVSDUDQW�VWDWHPHQW�RI�WKH�UDWLRQDOLW\�FRQGLWLRQV�ZKLFK�DUH�VSHFLILHG�ODWHU�

:H�PDNH�WKH�IROORZLQJ�DGGLWLRQDO�VLPSOLI\LQJ�DVVXPSWLRQV�

�$�� �DUH�PXWXDOO\�LQGHSHQGHQW�

�$�� �KHQFH�� ��DUH�WKH�VWHDG\�VWDWH�YDOXHV�RI� �LQ�WKH�ULVNOHVV�HFRQRP\�DQG

WKH�ORQJ�WHUP�DYHUDJH�LQIODWLRQ�UDWH�LV�]HUR�LQ�ERWK�5((�DQG�5%(�
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�$�� 7R�FRQIRUP�WR�WKH�5%&�OLWHUDWXUH�ZH�VSHFLI\� �WR�HQVXUH�KLJK

SHUVLVWHQFH�LQ�WKH�UDQGRP�WHFKQRORJLFDO�VKRFN�DQG�ORZ�YDULDQFH�LQ�DFFRUG�ZLWK�RXU

GLVFXVVLRQ�LQ�WKH�LQWURGXFWLRQ�WR�WKLV�SDSHU�

�$�� $V�PRQHWDU\�VKRFNV�DQG�WKH�VWRFKDVWLF�LQYHVWPHQW�WHFKQRORJ\�DUH�K\SRWKHWLFDO��ZH�VSHFLI\

��� ���7KLV�LPSOLHV�WKH�VWDQGDUG�GHYLDWLRQ�RI�PRQHWDU\�VKRFNV

RYHU�WLPH�LV����SHU�TXDUWHU���7KHVH�DVVXPSWLRQV�DUH�LQWHQGHG�WR�HQDEOH�D�TXDQWLWDWLYH

HYDOXDWLRQ�RI�WKH�ZRUNLQJV�RI�RXU�PRGHO�E\�SRVWXODWLQJ�SHUVLVWHQFH�LQ�WKH�PRQHWDU\�VKRFNV

ZLWK�D�UHDVRQDEOH�VWDQGDUG�GHYLDWLRQ���$V�IRU� ��ZH�DVVXPH�� ��

FRUUHODWLRQ�FRHIILFLHQW� �KHQFH� ��

7KLV�FRPSOHWHV�WKH�VSHFLILFDWLRQ�RI�WKH�VWRFKDVWLF�VWUXFWXUH�ZKLFK�GHWHUPLQHV�WKH�HPSLULFDO

GLVWULEXWLRQ�RI�DOO�REVHUYHG�YDULDEOHV�LQ�WKH�PRGHO�

��� 7KH�%HOLHI�6WUXFWXUH

���D *HQHUDO�$VVXPSWLRQV

,Q�WKLV�VHFWLRQ�ZH�VSHFLI\�RXU�DVVXPSWLRQV�DERXW�WKH�EHOLHIV�RI�WKH�DJHQWV���$VVHVVPHQW

YDULDEOHV�DUH�WKH�PHWKRG�ZH�XVH�WR�GHVFULEH�DQ�DJHQW¶V�EHOLHI�DQG�WKH�VWUXFWXUH�RI�VXFK�YDULDEOHV�LV

GLVFXVVHG�LQ�$SSHQGL[�$���)RU�FRPSOHWHQHVV��ZH�LQFOXGH�D�UHYLHZ�RI�WKLV�LVVXH�KHUH�

��

�L��7KH�PDWKHPDWLFDO�VWUXFWXUH�RI�DVVHVVPHQW�YDULDEOHV���/HW�;�EH�D�VSDFH�RI�REVHUYDEOHV�DQG

VXSSRVH�ZH�ZDQW�WR�GHVFULEH��LQ�D�WUDFWDEOH�PDQQHU��WKH�QRQ�VWDWLRQDULW\�RI�D�G\QDPLFDO�V\VWHP�RQ

WKH�PHDVXUDEOH�VSDFH�RI�LQILQLWH�VHTXHQFHV�RI�REVHUYDEOHV�� ��%� ��ZKHUH�%� ��LV�WKH

%RUHO�F��ILHOG�RI� ��7KH�&RQGLWLRQDO�6WDELOLW\�7KHRUHP��VHH��.XU]�DQG�6FKQHLGHU��������DQG�
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1LHOVHQ���������GHVFULEHV�QRQ�VWDWLRQDULW\�YLD�DUWLILFLDO�YDULDEOHV� �ZLWK�D�PDUJLQDO

SUREDELOLW\�VSDFH�� ��%� ��������,W�SRVWXODWHV� �WR�EH�WKH�VWDWH�VSDFH��LQWURGXFHV�D

XQLYHUVDO�SUREDELOLW\�PHDVXUH�4�DQG�VSDFH�� ��%� ��4���DQG�GHILQHV�WKH�GHVLUHG

QRQ�VWDWLRQDU\�SUREDELOLW\�WR�EH� �WKH��FRQGLWLRQDO�SUREDELOLW\�RI��4�ZLWK�UHVSHFW�WR

WKH�VHTXHQFH�\����4�PXVW�VDWLVI\�WKH�FRQGLWLRQ�WKDW�IRU�DOO��$,%�; ���DQG��%,%�< ��
� �� �� �

���� ��

7KH�HIIHFWLYH�FRQGLWLRQDO�SUREDELOLW\�VSDFH�� ��%� ��4 ��LPSOLHV�QRQ�VWDWLRQDU\�G\QDPLFV�

RI�WKH�REVHUYDEOHV�VLQFH�SUREDELOLWLHV�RI�HYHQWV�LQ�%� ��DUH�QRW�WLPH�LQGHSHQGHQW��WKH\�FKDQJH

ZLWK�WKH�SDUDPHWHUV�\ �ZKLFK�DUH�WLPH�GHSHQGHQW���$OWKRXJK�WKH�\ �DUH�IL[HG�SDUDPHWHUV�IURP�WKH	 � � � � �� � � 	

SRLQW�RI�YLHZ�RI�WKH�DJHQW��WKH�VWRFKDVWLF�VWUXFWXUH�DERYH�SLQV�GRZQ�WKH�HPSLULFDO�UHJXODULW\�DQG

WLPLQJ�RI�WKHVH�SDUDPHWHUV�LQ�UHODWLRQ�WR�REVHUYDEOHV���,I�4 ��GHVFULEHV�DOO�WKH�QRQ�VWDWLRQDULW\�RI�WKH�

JLYHQ�V\VWHP��WKHQ�ZH�LQWHUSUHW�WKH�VHTXHQFH� DV�D�PDWKHPDWLFDO�GHVFULSWLRQ�RI

QRQ�VWDWLRQDULW\���7KLV�DSSURDFK�LV�FRPPRQ�LQ�HFRQRPHWULFV�ZKHUH�<�LV�WKH�VHW�RI�SRVVLEOH

³UHJLPHV´�� �LGHQWLILHV�WKH�UHJLPH�DW�W��DQG�KHQFH�WKH�� ��DUH�YLHZHG�DV�³UHJLPH�YDULDEOHV�´

�LL��(FRQRPLF�,QWHUSUHWDWLRQ���,Q�WKLV�SDSHU�ZH�XVH�WKH�DERYH�PHWKRG�WR�GHVFULEH�WKH�SHUFHLYHG�QRQ

VWDWLRQDULW\�RI�DJHQWV���7KXV�� �LV�WKH�GDWH�W�SUREDELOLW\�EHOLHI�RI�IXWXUH�REVHUYDEOHV�E\�N�DQG� �

WKH�DVVHVVPHQW�YDULDEOH��LV�XVHG�WR�GHVFULEH�WKH�DJHQW¶V�EHOLHI�LQ�GHYLDWLRQV�RI�WKH�PHDQ�YDOXH�

YDULDQFH�RU�RWKHU�PRPHQWV�RI�WKH�GLVWULEXWLRQV�RI�REVHUYDEOH�YDULDEOHV�IURP�WKH�YDOXHV�VSHFLILHG�E\

WKH�VWDWLRQDU\�PHDVXUH���,Q�VLPSOH�WHUPV�� �DUH�XVHG�WR�GHVFULEH�KRZ�WKH�DJHQW¶V�IRUHFDVWV�GHYLDWH

IURP�WKH�VWDWLRQDU\�HFRQRPHWULF�IRUHFDVW�ZKLFK�LV�FRQVWUXFWHG�E\�XVLQJ�DOO�SDVW�GDWD�XQGHU�WKH

DVVXPSWLRQ�WKDW�WKH�HQYLURQPHQW�LV�VWDWLRQDU\���6HYHUDO�WKLQJV�VKRXOG�EH�HYLGHQW�



��

�L��GHYLDWLRQV�IURP�WKH�ORQJ�WHUP�IRUHFDVW�LV�D�MXGJHPHQW�EDVHG�RQ�OLPLWHG�UHFHQW�GDWD�UDWKHU�WKDQ

RQ�WKH�UHJXODULW\�RI�WKH�ORQJ�WHUP�GDWD���6XFK�MXGJPHQWV�RI�³VWUXFWXUDO�EUHDNV´�LQ�WKH

SURFHVV�RI�WKH�REVHUYDEOHV�PD\�EH�ULJKW�RU�ZURQJ���5DWLRQDO�DJHQWV�DUH�RIWHQ�ZURQJ�

�LL��LQ�D�QRQ�VWDWLRQDU\�HQYLURQPHQW�WKHUH�LV�OLWWOH�GDWD�WR�UHMHFW�DQ�RSLQLRQ�RI�FKDQJH�LQ�VWUXFWXUH��

,W�LV�WKXV�XVXDOO\�QRW�SRVVLEOH�WR�GHPRQVWUDWH�ZLWK�KLJK�OLNHOLKRRG��WKDW�D�EHOLHI�ZDV�ULJKW�RU

ZURQJ��HYHQ�LQ�UHWURVSHFW���$OVR��HYHQ�LI�VXIILFLHQW�GDWD�EHFRPHV�DYDLODEOH�WR�GHWHUPLQH

ZLWK�KLJK�SUREDELOLW\�LI�D�FKDQJH�RI�VWUXFWXUH�DFWXDOO\�RFFXUUHG��VXFK�LQIRUPDWLRQ��DUULYHV

WRR�ODWH�VLQFH�DOO�LPSRUWDQW�HFRQRPLF�GHFLVLRQV�ZRXOG�KDYH�DOUHDG\�EHHQ�PDGH�

�LLL��UDWLRQDO�DJHQWV�GR�QRW�GHYLDWH�V\VWHPDWLFDOO\�IURP�WKH�ORQJ�WHUP�VWDWLRQDU\�HFRQRPHWULF

IRUHFDVWV���+HQFH�D�5DWLRQDO�%HOLHI�LV�UHTXLUHG�WR�JHQHUDWH�WKH�VDPH�ORQJ�WHUP�PRPHQWV�DV

WKH�VWDWLRQDU\�PHDVXUH���7KLV�LPSOLHV�WKDW�DOO�ORQJ�WHUP�DYHUDJHV�RI�WKH�DJHQW¶V�FRQGLWLRQDO

IRUHFDVWV�HTXDO�WKH�FRQGLWLRQDO�IRUHFDVW�PDGH�XQGHU�WKH�VWDWLRQDU\�PHDVXUH�

�LLL��$VVHVVPHQW�YDULDEOHV�SURYLGH�WKH�PLQLPDO�VWUXFWXUH�QHHGHG�IRU�PRGHOLQJ�GLYHUVH�EHOLHIV���$

WKHRU\�ZKLFK�XVHV�WKH�GLVWULEXWLRQ�RI�EHOLHIV�WR�H[SODLQ�REVHUYHG�PDUNHW�SKHQRPHQD�IDFHV�WKH

SUREOHP�RI�GHWHUPLQLQJ�WKH�OHYHO�RI�GHWDLO�LQ�ZKLFK�DJHQWV�GHVFULEH�KRZ�WKH\�DUULYH�DW�WKH�EHOLHIV

ZKLFK�WKH\�KROG���7KDW�LV��ZKDW�LV�WKH�OHYHO�RI�GHWDLO�LQ�ZKLFK�WKH�VXEMHFWLYH�PRGHO�RI�WKH�DJHQW

QHHGV�WR�EH�VSHOOHG�RXW"��,I�RQH�LQVLVWV�RQ�FRPSOHWH�VSHFLILFDWLRQ�RI�VXFK�PRGHOLQJ��WKH�WKHRU\�LV

GRRPHG�WR�JHW�ERJJHG�GRZQ�LQ�HQGOHVV�GHWDLOV�DERXW�LQIHUHQFH�IURP�VPDOO�VDPSOHV�DQG�DERXW

LQIRUPDWLRQ�SURFHVVLQJ���$OWKRXJK�VXFK�DQ�DSSURDFK�ZRXOG�UDLVH�LQWHUHVWLQJ�LVVXHV��IURP�WKH

SHUVSHFWLYH�RI�HTXLOLEULXP�WKHRU\�LW�LV�FRXQWHUSURGXFWLYH�DQG�XQQHFHVVDU\���$Q�H[DPLQDWLRQ�RI�WKH

(XOHU�HTXDWLRQV�VKRZV�WKDW�DOO�HTXLOLEULXP�DQDO\VLV�UHTXLUHV�LV�D�VSHFLILFDWLRQ�RI�WKH�GLVWULEXWLRQ�RI
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EHOLHIV�LQ�WKH�PDUNHW��H[SUHVVHG�DV�WKH�VXEMHFWLYH�IRUHFDVWLQJ�HTXDWLRQV�ZKLFK�DUH�WKH�SHUFHLYHG

FRXQWHUSDUWV�RI����D�����G����)RU�DQ�DJHQW�ZKRVH�VXEMHFWLYH�PRGHO�GHYLDWHV�IURP����D�����G��ZH

DOVR�QHHG�WR�DVVHVV�WKH�VWDWLVWLFDO�UHJXODULW\�DW�ZKLFK�KH�GHYLDWHV�LQ�UHODWLRQ�WR�WKH�REVHUYDEOHV�LQ

RUGHU�WR�HQVXUH�WKDW�WKH�UDWLRQDOLW\�FRQGLWLRQV�DUH�VDWLVILHG����7KH�PHWKRG�RI�DVVHVVPHQW�YDULDEOHV

SURYLGHV�WKH�PLQLPXP�VWUXFWXUH�QHHGHG�WR�DFFRPSOLVK�H[DFWO\�WKLV�WDVN���:H�QRWH�WKDW�WKH�5%(

UDWLRQDOLW\�FRQGLWLRQV�LPSRVH�H[DFWO\�WKH�VDPH�UHVWULFWLRQV�DV�WKH�VWDQGDUG�PRPHQW�FRQGLWLRQV�ZLWK

UHVSHFW�WR�WKH�REVHUYDEOHV���+HQFH��WR�FKHFN�LI�WKH�PRPHQW�UHVWULFWLRQV�DUH�VDWLVILHG��DOO�WKDW�ZH

QHHG�WR�NQRZ�LV�WKH�HPSLULFDO�UHJXODULW\�RI�WKH�GLVWULEXWLRQ�RI�EHOLHIV�� �DQG�WKH�VSHFLILF

PDQQHU�LQ�ZKLFK�HDFK�RQH�RI�WKH� LPSDFWV�WKH�SHUFHSWLRQ�RI�WKH�DJHQW�LQ�UHODWLRQ�WR�REVHUYDEOH

YDULDEOHV���+HQFH��ZLWKLQ�WKH�VWUXFWXUH�SRVWXODWHG�LQ�WKLV�SDSHU�WKH�TXHVWLRQ�³KRZ�GLG�WKH�DJHQWV

DUULYH�DW�WKHLU�VSHFLILHG�SHUFHSWLRQ�PRGHOV´��VHH�SHUFHLYHG�PRGHOV�EHORZ���LV�QRW�DSSOLFDEOH�

�LY��5DWLRQDO�DJHQWV�PD\�EH�ZURQJ�DQG�DVVHVVPHQW�YDULDEOHV�DUH�QRW�VXEMHFW�WR�UDWLRQDOLW\

FRQGLWLRQV���,Q�DQ�5%(�DJHQWV�W\SLFDOO\�GR�QRW�EHOLHYH�WKDW�WKH�SDVW�LV�D�JRRG�JXLGH�WR�WKH�IXWXUH�

$Q�HFRQRP\�ZLWK�FKDQJLQJ�WHFKQRORJ\�DQG�SURGXFWV�LV�RQH�LQ�ZKLFK�WKH�FRPPRGLW\�VSDFH�FKDQJHV

ZLWK�WLPH�DQG�KHQFH� �DW�GLIIHUHQW�WLPHV�DUH�WRROV�WR�GHVFULEH�EHOLHIV�DERXW�GLIIHUHQW�FRPPRGLWLHV

RU�WHFKQRORJLHV���+HQFH���� �DQG�� �IRU�� �LQ�GLIIHUHQW�WLPH�LQWHUYDOV�DUH�VLPSO\�GLIIHUHQW

REMHFWV�PDNLQJ�FRPSDULVRQV�LPSRVVLEOH���8QGHU�VXFK�FLUFXPVWDQFHV�RQH�FDQQRW�HYHQ�GHILQH�D

VWDWLVWLFDO�UHODWLRQVKLSV�EHWZHHQ� DQG�WKH�REVHUYDEOHV�DQG�KHQFH�WKHUH�LV�QR�VHQVH�LQ�ZKLFK

UDWLRQDOLW\�FRQGLWLRQV�FDQ�EH�UHTXLUHG�WR�DSSO\���7KXV��WKH�5%(�WKHRU\�KDV�LQVLVWHG�WKDW�WKH� �DUH

SULYDWHO\�SHUFHLYHG�SDUDPHWHUV�DQG�QR�UDWLRQDOLW\�FRQGLWLRQV�VKRXOG�DSSO\�WR�WKHP�

7KH�SUREOHP�LV�WKDW�D�PRGHO�ZLWK�DQ�LQILQLWH�GLPHQVLRQDO�FRPPRGLW\�VSDFH�DQG�DQ
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��+HQFH��RQH�GHILQHV�FRPPRGLWLHV�E\�WKHLU�DWWULEXWHV�VXFK�DV�³WUDQVSRUWDWLRQ�HTXLSPHQW´�LQVWHDG�RI
�

³DLUSODQHV´�RU�³FRPPXQLFDWLRQ�VHUYLFHV´�LQVWHDG�RI�³WHOHSKRQH´���2YHU�WLPH��ZH�WKHQ�H[SHULHQFH�FKDQJH�LQ�WKH�FRVW

RI�SURGXFLQJ�WKHVH�VHUYLFHV�DQG�WKHLU�SULFHV�UDWKHU�WKDQ�FKDQJH�LQ�WKH�GHILQLWLRQV�RI�WKH�SURGXFWV�RU�VHUYLFHV

WKHPVHOYHV�

��

LQILQLWHO\�YDU\LQJ�UHJLPHV�LV�DQDO\WLFDOO\�DQG�FRPSXWDWLRQDO\�XQWUDFWDEOH���$Q�LGHDOL]DWLRQ�WKDW

UHVXOWV�LQ�D�WUDFWDEOH�PRGHOLQJ�VWUDWHJ\�LV�WR�DVVXPH�WKDW�WKH�FRPPRGLW\�VSDFH�LV�IL[HG�LQ�VL]H �DQG
�

��DOWKRXJK�SULYDWH�SDUDPHWHU�PHDQLQJIXO�WR�DJHQW��N��RQO\��EH�UHTXLUHG�WR�KDYH�D�FRQVLVWHQW

PHDQLQJ�WR�DQ�DJHQW�WKURXJK�WLPH���%XW�WKHQ�KRZ�GR�ZH�PRGHO�WKH�IDFW�WKDW�LQ�UHDOLW\�DQ�DJHQW

FDQQRW�³WHVW´�KLV�WKHRU\�DQG�QR�UDWLRQDOLW\�FRQGLWLRQV�VKRXOG�DSSO\�WR�WKH�VHTXHQFH�RI�� �"���7KHUH

DUH�WZR�SRVVLEOH�WKHRUHWLFDO�LGHDOL]DWLRQV�ZKLFK�PD\�EH�HPSOR\HG���)LUVW��WKH�LQILQLWHO\�OLYHG�DJHQW

VKRXOG�EH�YLHZHG�DV�FRQVLVWLQJ�RI�DQ�LQILQLWH�VHTXHQFH�RI�IDPLO\�PHPEHUV�HDFK�PDNLQJ�HFRQRPLF

GHFLVLRQV�RYHU�D�UHODWLYHO\�VKRUW�WLPH����(YHU\�GHFLVLRQ�PDNHU�NQRZV�RQO\�KLV�RZQ� ��EXW�QRW

WKRVH�RI�KLV�SUHGHFHVVRUV���,Q�WKDW�FDVH�HYHQ�LI�DQ�DJHQW�FDQ�KDYH�VXIILFLHQW�GDWD�WR�FRQYLQFH

KLPVHOI�WKDW�KLV�WKHRU\�ZDV�ULJKW�RU�ZURQJ��VXFK�GDWD�DUULYHV�WRR�ODWH�WR�EH�XVHIXO�VLQFH�DOO

LPSRUWDQW�GHFLVLRQV�ZRXOG�KDYH�DOUHDG\�EHHQ�PDGH���$�VHFRQG�LQWHUSUHWDWLRQ�ZRXOG�VLPSO\�LQVLVW

WKDW�WKH�LQILQLWHO\�OLYHG�DJHQW�GRHV�QRW�UHPHPEHU�SDVW�YDOXHV�RI�� ���,Q�HLWKHU�FDVH�ZH�IRUPXODWH

WKH�LGHD�WKDW�WKH�WZR�DJHQWV�LQ�WKH�PRGHO�VLPSO\�GR�QRW�NQRZ�WKH�SHUFHLYHG�PRGHOV�RI�WKHLU

SUHGHFHVVRUV���7KLV�H[SUHVVHV�WKH�LGHD�WKDW�DQ\�WKHRU\�RI�DJHQWV�DERXW�LQYHVWLQJ�LQ

WHOHFRPPXQLFDWLRQ�WHFKQRORJ\�LQ�WKH�����
V�FDQQRW�EH�LPSURYHG�XSRQ�E\�XVLQJ�H[SHULHQFH�IURP

LQYHVWPHQWV�LQ�3&�WHFKQRORJ\�RI�WKH������RU�RLO�ILHOGV�LQ�WKH�����
V���

�Y��$VVHVVPHQW�YDULDEOHV�DUH�QRW�³REMHFWLYH´�LQIRUPDWLRQ���:H�VWUHVV�WKDW� �DUH�JHQHUDWHG�E\�DQ

DJHQW�KLPVHOI��SURYLGLQJ�D�YRFDEXODU\�WR�GHVFULEH�KLV�EHOLHI����)URP�DQ�LQIRUPDWLRQDO�SHUVSHFWLYH�
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�5HFDOO�WKDW�� �LV�WKH�YHFWRU�RI�ODJJHG�HQGRJHQRXV
�

YDULDEOHV�DQG�� �LV�WKH�YHFWRU�RI�WKUHH�H[RJHQRXV�YDULDEOHV�LQ�WKH�PRGHO�

��

�DUH�SULYDWHO\�SHUFHLYHG�YDULDEOHV�UHIOHFWLQJ�KRZ�DQ�DJHQW�LQWHUSUHWV�FXUUHQW�LQIRUPDWLRQ��7KHVH

YDULDEOHV�KDYH�SXUHO\�VXEMHFWLYH�PHDQLQJ�DQG�VKRXOG�QRW�EH�WDNHQ�DV�REMHFWLYH�DQG�WUDQVIHUDEOH

�LQIRUPDWLRQ����7HFKQLFDOO\�VSHDNLQJ��GHFLVLRQ�IXQFWLRQV�RI�DJHQW�L�DUH�QRW�PHDVXUDEOH�ZLWK�UHVSHFW

WR�\ ��IRU�L�ú�M���DJHQW�L�ZRXOG�QRW�EH�DEOH�DW�GDWH�W��WR�LQWHUSUHW�\ ��HYHQ�LI�KH�FRXOG�³NQRZ´�LW���	 �� � � � �� � � � � � � � � �� � � 	
� �� � � � �� � � � � � � � � �� � � �

�YL���$QRQ\PLW\�$VVXPSWLRQ���,Q�DQ�HFRQRP\�ZLWK�WZR�DJHQWV�WKH�EHOLHI�RI�HDFK�RQH�RI�WKHP�KDV�DQ

LPSDFW�RQ�SULFHV���:H�UHTXLUH�DJHQWV�WR�DFW�FRPSHWLWLYHO\�DQG�DVVXPH�WKHLU�RZQ�EHOLHIV�KDYH�QR

HIIHFW�RQ�SULFHV�DQG�WKXV�WKH\�LJQRUH�WKH�HIIHFW�RI�WKHLU�RZQ�EHOLHIV�RQ�HTXLOLEULXP�SULFHV�

���

,Q�FRQWUDVW�WR�WKH�DQRQ\PLW\�DVVXPSWLRQ��DJHQWV�NQRZ�WKDW�PDUNHW�GLVWULEXWLRQ�RI�EHOLHIV

LPSDFWV�SULFHV�DQG�KHQFH�WKHLU�IRUHFDVWLQJ�PRGHOV�QHHG�WR�IRUHFDVW�WKH�LPSDFW�RI�IXWXUH�GLVWULEXWLRQ

RI�PDUNHW�EHOLHIV�RQ�SULFHV�ZLWKRXW�DVVRFLDWLQJ�WKHLU�RZQ�EHOLHIV�ZLWK�PDUNHW�SULFHV���7R�H[SODLQ

KRZ�WKLV�ZRUNV�LQ�RXU�PRGHO�ZH�QRWH�WKDW�NQRZLQJ�WKH�VWDWLRQDU\�PHDVXUH�PHDQV�NQRZLQJ�DOO�ORQJ

WHUP�XQFRQGLWLRQDO�DQG�FRQGLWLRQDO�GLVWULEXWLRQV�JLYHQ�REVHUYHG�YDULDEOHV���+HQFH��XVLQJ�SDVW�GDWD

DJHQWV�FDOFXODWH�WKH�ORQJ�WHUP�FRQGLWLRQDO�GLVWULEXWLRQ�RI�SULFHV�DQG�RWKHU�HQGRJHQRXV�YDULDEOHV

JLYHQ�YHFWRUV�RI�REVHUYHG�YDULDEOHV�� ���+RZHYHU��IRU�DQ\�YHFWRU�
�

�RI�³IXQGDPHQWDO´�YDULDEOHV�WKH�ORQJ�WHUP�GLVWULEXWLRQ�RI�SULFHV�DQG�RWKHU

HQGRJHQRXV�YDULDEOHV�LQ�DQ�5%(�LV�GHWHUPLQHG�E\�WKH�WLPH�YDULDELOLW\�RI�WKH�VWDWHV�RI�EHOLHI

���6LQFH�VWDWHV�RI�EHOLHI�DUH�QRW�REVHUYHG�RU�NQRZQ�E\�WKH�DJHQWV��WKH\�GHGXFH�WKHLU�LPSDFW

IURP�WKH�ORQJ�WHUP�GLVWULEXWLRQ�RI�HQGRJHQRXV�YDULDEOHV�FRQGLWLRQDO�XSRQ� ���6WDWHV
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�)URP�WKH�SHUVSHFWLYH�RU�WKH�WKHRU\�RI�5DWLRQDO�%HOLHI�WKLV�LV�D�VWURQJ�DVVXPSWLRQ�LQWURGXFHG�KHUH�PDLQO\
�

WR�VLPSOLI\�WKH�FRPSXWDWLRQ�RI�HTXLOLEULXP�EHORZ���$�PRUH�JHQHUDO�DSSURDFK�WR�D�GHILQLWLRQ�RI�DQ�5%(�WDNHV�WKH�YLHZ

WKDW�DJHQWV�WUHDW�SULFHV�DV�UDQGRP�YDULDEOHV�ZLWK�XQNQRZQ�SUREDELOLWLHV���7KH\�WKHQ�FRQVWUXFW�WKHLU�RZQ�WKHRULHV�RI

ZKDW�WKH�VWRFKDVWLF�SURFHVV�RI�SULFHV�LV���,Q�VXFK�D�JHQHUDO�VHWWLQJ�WKH�VWDWLRQDU\�PHDVXUH�LV�HQGRJHQRXVO\�HVWDEOLVKHG

DV�D�SUREDELOLW\�RI�REVHUYDEOHV�RQO\�DQG�LW�FDQQRW�EH�FRQVWUXFWHG�LQ�DGYDQFH�DORQJ�WKH�VLPSOHU�OLQHV�IROORZHG�KHUH�

��

RI�EHOLHI�DFFRXQW�IRU�WKH�KLJKHU�YRODWLOLW\�RI�WKH�HQGRJHQRXV�YDULDEOHV�XQH[SODLQHG�E\�WKH

IXQGDPHQWDOV� ���:H�KDYH�QDPHG�WKLV�FRPSRQHQW�RI�YRODWLOLW\�³(QGRJHQRXV

8QFHUWDLQW\´��H�J��.XU]�����������������DQG�WKLV�DUJXPHQW�VKRZV�WKDW�LQ�OHDUQLQJ�WKH�VWDWLRQDU\

PHDVXUH�DJHQWV�DOVR�JHW�WR�GLVFRYHU�WKH�FRPSRQHQW�RI�WKH�VWDWLRQDU\�PHDVXUH�ZKLFK�LV�LQGXFHG�E\

WKH�GLVWULEXWLRQ�RI�EHOLHIV����,Q�JHQHUDO��WKH\�GR�QRW�KDYH�WR�EHOLHYH�WKDW�WKH�LPSDFW�RI�WKH

GLVWULEXWLRQ�RI�EHOLHIV�RQ�HQGRJHQRXV�YDULDEOHV�DW�DQ\�GDWH�LV�WKH�VDPH�DV�WKHLU�NQRZQ�ORQJ�WHUP

FRPSRQHQW�RI�WKH�VWDWLRQDU\�PHDVXUH���)RU�VLPSOLFLW\�ZH�PDNH�WKH�VLPSOLI\LQJ�DVVXPSWLRQ

�YLL��)RUHFDVWLQJ�$VVXPSWLRQ�3,���$JHQWV�EHOLHYH�WKDW�WKH�HQGRJHQRXV�LPSDFW�RI�PDUNHW�VWDWHV�RI

EHOLHI�RQ�SULFHV�DQG�RWKHU�HQGRJHQRXV�YDULDEOHV�LV�WKH�VDPH�DV�WKDW�FRPSRQHQW�ZKLFK�LV�HVWLPDWHG

IURP�WKH�VWDWLRQDU\�PHDVXUH��

:H�ILQDOO\�WXUQ�WR�RXU�ODVW�VLPSOLI\LQJ�DVVXPSWLRQ�UHJDUGLQJ�WKH�IRUHFDVWLQJ�RI�SULFHV�LQ�WKH�PRGHO��

�YLLL��)RUHFDVWLQJ�$VVXPSWLRQ�3,, ���$JHQWV�IRUHFDVW�SULFHV�XVLQJ�WKH�HTXLOLEULXP�PDS������DQG
�

SHUFHLYH�WKH�LPSDFW�RI�VWDWHV�RI�EHOLHI�RQ�SULFHV�DQG�RWKHU�HQGRJHQRXV�YDULDEOHV�YLD�D�YDULDEOH�

ZLWK�GLVWULEXWLRQDO�SURSHUWLHV�ZKLFK�DUH�WKH�VDPH�DV�WKH�ORQJ�UXQ�GLVWULEXWLRQDO�SURSHUWLHV�RI�WKH

XQREVHUYHG�VWDWHV�RI�EHOLHI� �

$VVXPSWLRQ�3,,�LV�QRW�HQWLUHO\�FRPSDWLEOH�ZLWK�SRVWXODWHV�RI�WKH�5%(�WKHRU\�ZKLFK�KROGV
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�)RU�D�GLVFXVVLRQ�RI�WKH�UHODWLRQVKLS�EHWZHHQ�DQ�5%(�DQG�RWKHU�HTXLOLEULXP�FRQFHSWV��LQFOXGLQJ�VXQVSRW
���

HTXLOLEULD��VHH�.XU]�DQG�0RWROHVH��������6HFWLRQ����G��SDJHV����������

$Q�5%(�LQ�ZKLFK�DJHQWV�KDYH�WKHLU�RZQ�VHSDUDWH�WKHRULHV�RI�WKH�HTXLOLEULXP�PDS�OHDGV�WR�D�PXFK�ULFKHU
���

WKHRU\�EXW�GUDPDWLFDOO\�LQFUHDVHV�WKH�GLPHQVLRQ�RI�WKH�VWDWH�VSDFH���7KH�UHDVRQ�LV�WKDW�LQ�D�PRGHO�ZLWK�GLYHUVH�EHOLHIV

D�UDQGRP�YDULDEOH�ZKRVH�SUREDELOLW\�GLVWULEXWLRQ�LV�SHUFHLYHG�GLIIHUHQWO\�E\�WZR�GLIIHUHQW�DJHQWV�PXVW�EH�WUHDWHG�LQ

WKH�PRGHO�DV�WZR�GLIIHUHQW�UDQGRP�YDULDEOHV���6LQFH�WKHLU�UHDOL]DWLRQ�LV�REVHUYHG�E\�ERWK�DJHQWV��FRQGLWLRQV�RI

REVHUYDELOLW\�RQO\�DSSHDUV�LQ�WKH�FRQGLWLRQDO�SUREDELOLWLHV�RI�WKH�DJHQWV���7KH�DVVXPSWLRQ�RI�GLYHUVH�SHUFHLYHG

HTXLOLEULXP�PDSV�LV�WKHQ�DVVRFLDWHG�ZLWK�DGGLWLRQDO�UDWLRQDOLW\�FRQGLWLRQV�RQ�WKH�HTXLOLEULXP�PDSV�WKHPVHOYHV�

��

WKDW�DJHQWV�GR�QRW�NQRZ�HTXLOLEULXP�PDSV�RU�WUXH�SUREDELOLW\�GLVWULEXWLRQV��$VVXPSWLRQ�3,,�LV

PDGH�WR�HQDEOH�WKH�FRPSXWDWLRQV�RI�HTXLOLEULD�ZLWK�D�ODUJH�QXPEHU�RI�VWDWH�YDULDEOHV���:H��REVHUYH

WKDW�WKLV�VWURQJ�FRQGLWLRQ�DPRXQWV�WR�DVVXPLQJ�WKDW�WKH�5%(�RI�WKLV�SDSHU�DUH�LQFRPSOHWH�5DGQHU

(TXLOLEULD��VHH��5DGQHU���������ZLWK�DQ�H[SDQGHG�VWDWH�VSDFH�RI�WKH�XQREVHUYHG�VWDWHV�RI�EHOLHIV

VLQFH�WKH�XVXDO�5DGQHU�HTXLOLEULXP�GRHV�QRW�LQFRUSRUDWH�VXFK�XQREVHUYHG�VWDWH�YDULDEOHV��7KH

PDUNHW�LV�LQFRPSOHWH�VLQFH�DJHQWV�KDYH�RQO\�WZR�DVVHWV�WR�WUDGH�PDUNHW�XQFHUWDLQW\ ���
���

'LYHUVH�SHUFHLYHG�HTXLOLEULXP�PDSV�LV�D�SUREOHP�ZKLFK�ZH�KRSH�WR�H[SORUH�LQ�IXWXUH

UHVHDUFK ���+RZHYHU��ZH�VWUHVV�WKDW�LQ�WKH�SUHVHQW�PRGHO�WKH�FUXFLDO�IHDWXUH�RI�WKH�5%(�LV�WKH
���

DVVXPSWLRQ�WKDW�VWDWHV�RI�EHOLHIV�DUH�SULYDWH��WKDW�DJHQWV�GR�QRW�REVHUYH�WKH�VWDWH�RI�EHOLHIV�RI�RWKHUV

DQG�FRXOG�QRW�UHFRQVWUXFW�WKHP�IURP�WKH�HTXLOLEULXP�PDS�VLQFH�WKH�EHOLHIV�RI�RWKHU�DJHQWV�LQ�WKH

SDVW�DUH�GLIIHUHQW�DQG�LQFRPSDUDEOH�REMHFWV��:H�WXUQ�QRZ�WR�WKH�VSHFLILFDWLRQ�RI�WKH�EHOLHI�RU

SHUFHSWLRQ�PRGHOV�RI�WKH�DJHQWV�

���E 7KH�3HUFHSWLRQ�0RGHOV

,Q����G��ZH��VSHFLILHG�WKH�DV\PSWRWLF�EHKDYLRU�RI�WKH�MRLQW�VWDWH�RI�EHOLHI�WR�EH�GHVFULEHG�DV

D�UHDOL]DWLRQ�RI�DQ�L�L�G��SURFHVV���7KH�UDWLRQDOLW\�FRQGLWLRQV�UHTXLUH�WKDW�PDUJLQDO�GLVWULEXWLRQV�RI�

�PXVW�KDYH�FRPSDWLEOH�DV\PSWRWLF�SURSHUWLHV���+HQFH��ZH�SRVWXODWH�WKDW�WKH�VWDWH�RI�EHOLHI�RI
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DJHQW�N��RQ�KLV�RZQ��WDNHV�WKH�IRUP�

���� ��

ZKHUH�� �LV�D�UHDOL]DWLRQ�RI�D�QRUPDO�L�L�G��UDQGRP�YDULDEOH��� ���7KLV�DVVXPSWLRQ�LV

DGRSWHG�EHFDXVH�LW�HQDEOHV�D�GLUHFW�VWDWHPHQW�RI�WKH�UDWLRQDOLW\�FRQGLWLRQV�DQG�LW�VLPSOLILHV�WKH

FRPSXWDWLRQV���2Q�WKHLU�RZQ��WKHVH�YDULDEOHV�PHDQ�QRWKLQJ��WKH\�DWWDLQ�WKHLU�PHDQLQJ�RQO\�ZKHQ

ZH�VSHFLI\�KRZ�WKH�DJHQW�XVHV�WKHP���$OVR��NHHS�LQ�PLQG�WKDW�D�VWDWH�RI�EHOLHI�DW�GDWH�W�LV�D

SDUDPHWHU��QRW�D�UDQGRP�YDULDEOH���:H�VSHFLI\�WKH�VWDWLVWLFDO�UHJXODULW\�RI�WKH�VWDWH�RI�EHOLHI�VLQFH

WKLV�UHJXODULW\�LV�WKH�EDVLV�IRU�WKH�UDWLRQDOLW\�FRQGLWLRQV�WR�EH�H[SODLQHG��,Q�WKH�VLPXODWLRQV�ZH�VHW

WKH�SDUDPHWHU�  ����IRU�N� ������

�

3HUFHLYHG�3URGXFWLYLW\�6KRFNV�DQG�WKHLU�5DWLRQDOLW\�&RQGLWLRQV

7KH�EHOLHIV�RI�DJHQW�N�LV�H[SUHVVHG�DV�D�VWRFKDVWLF�GLIIHUHQFH�HTXDWLRQ�ZKLFK�WDNHV�WKH

IROORZLQJ�IRUP

����

7KH�DJHQW�EHOLHYHV�WKDW� �LV�DV�VSHFLILHG�LQ����D��EXW�WKDW�WKH�PHDQ�YDOXH�IXQFWLRQ�RI�WKH�SURFHVV

YDULHV�ZLWK� ���6LQFH�WKH�VWDWLRQDU\�PHDVXUH�LQ����D�����G��DVVXPHV�QR�ORQJ�WHUP�FRYDULDQFH

EHWZHHQ�SURGXFWLYLW\�VKRFNV��PRQHWDU\�VKRFNV�RU�VWDWHV�RI�EHOLHI��WKH�UDWLRQDOLW\�FRQGLWLRQV�LPSRVH

WKHVH�UHVWULFWLRQV���7KH\�UHTXLUH�WKDW�FRQGLWLRQDO�RQ��� ���WKH�ORQJ�WHUP�VWDWLVWLFV�RI�REVHUYDEOHV

JHQHUDWHG�E\������DQG����D��DUH�WKH�VDPH�ZKHQ�WKH�VWDWHV�RI�EHOLHI�� ��DUH�WUHDWHG�DV�XQREVHUYHG

VKLIWV�LQ�WKH�PHDQ�YDOXH�IXQFWLRQ�RI�WKH�SURFHVV���0RUH�JHQHUDOO\��FRQGLWLRQDO�RQ�DQ\�VHW�RI�VWDWH

YDULDEOHV��WKH�PRPHQWV�RI�WKH�REVHUYDEOHV�LPSOLHG�E\�WKH�DJHQW¶V�PRGHO�PXVW�EH�WKH�VDPH�DV�WKH

PRPHQWV�LPSOLHG�E\�WKH�VWDWLRQDU\�PHDVXUH���1R�UDWLRQDOLW\�FRQGLWLRQV�DUH�LPSRVHG�RQ�� �RU�RQ
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WKH�FRUUHODWLRQ�EHWZHHQ� DQG�� ��LQ�DFFRUG�ZLWK�RXU�GLVFXVVLRQ�HDUOLHU�LQ�WKLV�VHFWLRQ�

,Q������DJHQWV�IRUP�EHOLHIV�WKDW� �DQG�� �GHSHQG�XSRQ�WKH�PRQHWDU\�VKRFN��

7KLV�DVVXPSWLRQ�LV�GLVFXVVHG�ODWHU��LQ�WKH�FRQWH[W�RI�HYDOXDWLQJ�RXU�UHVXOWV���)RFXVLQJ�KHUH�RQ�WKH

UDWLRQDOLW\�FRQGLWLRQV��REVHUYH�ILUVW�WKDW�ZKHQ�GLVFXVVLQJ�SHUFHSWLRQ�ZH�ZULWH� �EXW�UDWLRQDOLW\

UHTXLUHV�WKDW�IRU�REVHUYDEOHV��SHUFHSWLRQ�HTXDOV�UHDOL]DWLRQV�KHQFH� ���1H[W��FRQGLWLRQDO�XSRQ

WKH�WLPH�DYHUDJHV�RI�� �DQG�RI�� �DUH�ERWK����LPSO\LQJ�WKDW�WKH�WLPH�DYHUDJH�RI�WKH

H[SUHVVLRQ�

���D� �

LV�DOVR����DV�UHTXLUHG�E\����D����+RZHYHU�����D��DOVR�UHTXLUHV�WKDW�FRQGLWLRQDO�XSRQ�� ��WKH�VHFRQG

PRPHQW�RI�� HTXDOV� ���7KLV�OHDGV�WR�WKH�UDWLRQDOLW\�FRQGLWLRQ�RQ�WKH�YDULDQFH

���E� �

,Q�IDFW��FRQGLWLRQDO�XSRQ� �WKH�HPSLULFDO�GLVWULEXWLRQ�RI� LV�H[DFWO\ ���:H�XVH�D

VSHFLILF�IXQFWLRQDO�IRUP�LQ�ZKLFK�PRQHWDU\�VKRFNV�LPSDFW� �DQG�WKLV�IXQFWLRQ�LV

���F� ����� �

,Q����F��WKH�IXQFWLRQ�LV�LQFUHDVLQJ�LQ�WKH�VL]H�RI�PRQHWDU\�VKRFNV�DQG�KHQFH�VXFK�VKRFNV�LQFUHDVH

WKH�HIIHFW�RI�� ��RQ�WKH�SHUFHLYHG�PHDQ�YDOXH�RI�� �LQ��������7KH�FRPELQHG�HTXDWLRQV

���E�����F��UHVWULFW�WKH�YDOXHV�RI� �ZKLFK�DJHQWV�FDQ�VHOHFW�LQ��������,Q�WKH�VLPXODWLRQV

ZH�VHW�WKH�YDOXHV�RI��� �DQG�WKH�UDWLRQDOLW\�FRQGLWLRQV�DERYH�GHWHUPLQH�WKH�IXQFWLRQDO�IRUP

RI��� ���:H�KDYH�DOUHDG\�H[SODLQHG�WKDW�� �DQG�� � �����IRU�N� �������

+HQFH��WKH�IHDVLEOH�UDQJH�IRU�� �LV�YHU\�VPDOO���,Q�WKH�VLPXODWLRQV�ZH�VHW� ����

�VLQFH� �IOXFWXDWHV�PRVWO\�EHWZHHQ�����DQG�������DQG����E�����F��GHWHUPLQH� �
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3HUFHLYHG�0RQHWDU\�6KRFNV�DQG�WKHLU�5DWLRQDOLW\�&RQGLWLRQV

$QDORJRXV�WR�������WKH�EHOLHIV�RI�DJHQWV�DERXW�IXWXUH�PRQHWDU\�VKRFNV�DUH�H[SUHVVHG�E\

����

6LQFH�WKH�WLPH�DYHUDJHV�RI�� �DQG�RI�� �DUH����WKH�WLPH�DYHUDJH�RI

���D� �

LV�DOVR����DV�UHTXLUHG�E\����E����+RZHYHU�����E��DOVR�UHTXLUHV�WKDW�FRQGLWLRQDO�XSRQ�� ��WKH�VHFRQG

PRPHQW�RI�� �HTXDOV� ���7KLV�OHDGV�WR�WKH�UDWLRQDOLW\�FRQGLWLRQ�RQ�WKH�YDULDQFH

���E� �

$V�IRU�WKH�FRUUHODWLRQ�RI�� ��ZLWK� ��VLQFH�FRQGLWLRQDOO\�XSRQ� �WKH�PHDQ�YDOXH�RI�� ��LV���

LW�IROORZV�WKDW�WDNLQJ�H[SHFWDWLRQV�ZLWK�UHVSHFW�WR� �LV����DV�UHTXLUHG�E\����E����$V�LQ����F��WKH

VSHFLILF�IXQFWLRQDO�IRUP�LQ�ZKLFK�PRQHWDU\�VKRFNV�DIIHFW������LV

���F� �

7KHVH�HTXDWLRQV�UHVWULFW�WKH�YDOXHV�RI� �ZKLFK�WKH�DJHQW�FDQ�VHOHFW�LQ���������:H�KDYH

DOUHDG\�VHOHFWHG�� �DQG�ZH�QRZ�DGG� ���7KHVH�

WRJHWKHU�ZLWK����E�����F��GHWHUPLQH�WKH�IXQFWLRQ� �

3HUFHLYHG�,QYHVWPHQW�6HFWRU�6KRFNV�DQG�WKHLU�5DWLRQDOLW\�&RQGLWLRQV

7KH�SHUFHLYHG�VKRFNV�LQ�WKH�LQYHVWPHQW�VHFWRU�DUH�WKH�PDLQ�SURSDJDWLRQ�PHFKDQLVP�RI�WKH

PRGHO���,QGHHG��LI�DJHQWV�EHOLHYH�WKDW�WKH�WUXH�SURFHVV�RI� �LV�L�L�G��DV�LQ����F���WKH\�IXOO\�GLYHUVLI\

WKHLU�SRUWIROLRV�ZLWK� �UHVXOWLQJ�LQ�D�SHUIHFW�KHGJHG�SRVLWLRQ�DQG�DQ�LQYHVWPHQW

VWUHDP�RI� ��LQGHSHQGHQW�RI�� ����,Q�WKLV�5((�FDVH�IOXFWXDWLRQV�LQ�� �KDYH�QR�HIIHFW

RQ�WKH�HFRQRP\����:H�WKXV�VWUHVV�WKDW�RXU�UHIHUHQFH�VWHDG\�VWDWH�LV�D�ULVN\�HFRQRP\�LQ�ZKLFK
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SRUWIROLRV�DUH�SHUIHFWO\�KHGJHG���,Q�DQ�5%(�DJHQWV�GR�QRW�EHOLHYH�WKDW����F��LV�WKH�WUXWK�DQG�KHQFH

IOXFWXDWLRQV�RFFXU��ZKHQ�� �WKH�GLVWULEXWLRQ�RI��N¶V�EHOLHI�PRYHV�LQ�IDYRU�RI�SURMHFW�0�DQG

ZKHQ�� ��WKH�GLVWULEXWLRQ�PRYHV�LQ�IDYRU�RI�6���:H�SRVWXODWH�WKH�DJHQWV�SHUFHLYH�VKLIWV�LQ�WKH

PHDQ�YDOXH�RI�� ��LQ�DFFRUG�ZLWK�WKHLU�DVVHVVPHQW�YDULDEOHV�DQG�WKHVH�VKLIWV�RI�VWUXFWXUH�WDNH�WKH

IRUP�

���� �

1RWH�WKDW�YDULDWLRQV�LQ�WKH�YDOXHV�RI�� LPSDFW�WKH�SHUFHLYHG�PHDQ�RI� ��QRW�RI�� ���6LQFH

WKH�WLPH�DYHUDJHV�RI�� �DQG�RI�� DUH����WKH�WLPH�DYHUDJH�RI�� ��LV�DOVR��

ZKLFK�LV�WKH�PHDQ�RI�� ����$V�LQ����E�����E��WKH�UDWLRQDOLW\�FRQGLWLRQ�RQ�WKH�YDULDQFH�LV

���D�

ZKHUH��DJDLQ��ZH�VSHFLI\�

���E� �

7KHVH�HTXDWLRQV�UHVWULFW�WKH�YDOXHV�RI� �WKH�DJHQW�FDQ�VHOHFW�LQ���������:H�KDYH�VHW

DOWKRXJK�LQ�D�UHDOLVWLF�PRGHO�WKLV�SDUDPHWHU�VKRXOG�EH�HVWLPDWHG�IURP�WKH�GDWD���6LQFH�WKH

SURFHVV�LV�K\SRWKHWLFDO�ZH�VHW� �DQG����D��GHWHUPLQHV�WKH�IXQFWLRQ�� ���7KHVH

VSHFLILFDWLRQV�ZLOO�EH�GLVFXVVHG�ODWHU�

:H�ILQDOO\�FDQ�VWDWH�WKH�LPSOLFDWLRQ�RI�)RUHFDVWLQJ�$VVXPSWLRQ�3,���,W�VD\V�WKDW�DJHQWV�XVH

���G��IRU�IRUHFDVWLQJ�WKH�IXWXUH�LPSDFW�RI�VWDWHV�RI�EHOLHI�RQ�HQGRJHQRXV�YDULDEOHV�DQG�KHQFH�ZH

LPSRVH�WKH�FRQVLVWHQF\�EHWZHHQ����G��DQG������OHDGLQJ�WR�WKH�UDWLRQDOLW\�UHVWULFWLRQV�

������ � �����IRU�N� ������

��� &RPPHQWV�$ERXW�WKH�&RPSXWDWLRQ�0RGHO�DQG�WKH�3DUDPHWHUV

:H�FRPSXWH�HTXLOLEULD�XVLQJ�D�PHWKRG�RI�SHUWXUEDWLRQ�DURXQG�WKH�VWHDG\�VWDWH�RI�D�ULVNOHVV
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HFRQRP\�DQG�WKH�GHWDLOV�RI�WKH�FRPSXWDWLRQDO�PRGHO�DUH�RXWOLQHG�LQ�$SSHQGL[�%�ZKHUH�DGGLWLRQDO

WHFKQLFDO�DVVXPSWLRQV�DUH�VSHFLILHG���+HUH�ZH�PDNH�VRPH�FRPPHQWV�WR�FODULI\�H[SRVLWLRQ��

6WHDG\�6WDWH�DQG�WKH�,QLWLDO�$VVHW�'LVWULEXWLRQ

�L��*LYHQ�WKH�JURZWK�FRQWH[W�DVVXPHG��LQ�RUGHU�IRU�WKH�PRGHO�WR�KDYH�D�VWHDG\�VWDWH��ZH�DVVXPH

�UHIOHFWLQJ�WKH�TXDUWHUO\�PRGHO�DQG�� �WR�HQVXUH�WKDW�DQ

DJHQW¶V�ODERU�VXSSO\�HTXDOV����LQ�VWHDG\�VWDWH��

�LL��6LQFH�WKH�ULVNOHVV�VWHDG\�VWDWH�GHSHQGV�XSRQ�WKH�LQLWLDO�GLVWULEXWLRQ�RI�DVVHWV��ZH�DVVXPH�WKH

V\PPHWU\�� ��� �

�LLL��,W�IROORZV�IURP��L��DQG��LL��WKDW�WKH�RQO\�KHWHURJHQHLW\�LQ�WKH�PRGHO�LV�WKH�GLYHUVLW\�RI�EHOLHIV�RI

WKH�DJHQWV�

$FFXUDF\�RI�WKH�(XOHU�HTXDWLRQV��

7KH�PRGHO�KDV���VWDWH�YDULDEOHV�DQG����HQGRJHQRXV�YDULDEOHV���,Q�FRPSXWLQJ�HTXLOLEULD�ZH�H[SDQG

IXQFWLRQV�WR�VHFRQG�GHJUHH�SRO\QRPLDOV�DQG�KHQFH�ZH�FRPSXWH�����GHULYDWLYHV���7KLV�OHDGV�WR�D

PXFK�KLJKHU�SUHFLVLRQ�WKDQ�LQ�PRVW�RI�WKH�OLWHUDWXUH��EDVHG�RQ�ORJ�OLQHDUL]DWLRQ���$�VROXWLRQ�LV

DFFHSWHG�DV�DQ�HTXLOLEULXP�RQO\�LI�WKH�(XOHU�HTXDWLRQV�DUH�VDWLVILHG�ZLWK�SUHFLVLRQ�RI� �LQ�WKH

���QHLJKERUKRRG�RI�WKH�VWHDG\�VWDWH�YDOXHV�RI�WKH�DJJUHJDWHV��H�J��IRU�YDOXHV�RI�FDSLWDO�N �LQ�WKH	

LQWHUYDO� ���DQG� �LQ�WKH�����QHLJKERUKRRG�RI�WKH�VWHDG\�VWDWH��

'HILQLWLRQ�RI�DQ�5((�YV��5%(

%HOLHI�SDUDPHWHUV�RI�WKH�DJHQWV�DUH�V\PPHWULF���7KH�RQO\�DV\PPHWU\�LQ�WKH�PRGHO�DULVHV�LQ�WKH
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LQYHVWPHQW�VHFWRU�DV�EHWZHHQ�WKH�WZR�DFWLYLWLHV���3DUDPHWHUV�RI�WKH�PRGHO�DUH�EDVHG�RQ�DFWXDO

HFRQRPHWULF�HVWLPDWHV�RI�WKH�FRUUHVSRQGLQJ�SDUDPHWHUV�LQ�WKH�HFRQRP\�ZKHQ�DYDLODEOH��RU�WKH\�DUH

K\SRWKHWLFDO���%HOLHIV�DUH�FKDUDFWHUL]HG�E\�WKH�IROORZLQJ�SDUDPHWHUV�ZKLFK�DUH�WKH�VDPH�IRU�N� ����

�DQG��� �

$Q�5((�LV�VLPSO\�FKDUDFWHUL]HG�E\�WKH�FRQGLWLRQV��IRU�N� �����

���� � ������ ���� �

$V�H[SODLQHG�LQ�WKH�WH[W��WKH�LPSDFW�RI�WKH�VPDOO�YDOXHV�RI� RQ�WKH�UDWLRQDOLW\�FRQGLWLRQV

LV�WR�UHGXFH�WKH�IHDVLEOH�YDOXHV�RI�� �WR�D�SRLQW�ZKHUH�WKH\�GR�QRW�KDYH�D�PDMRU

HIIHFW�RQ�WKH�UHVXOWV���7KH�5%(�LV�GULYHQ�PRVWO\�E\�WKH�WZR�EHOLHI�SDUDPHWHUV�� �ZKLFK�DUH

WKH�VDPH�IRU�N� �����DQG�E\�WKH�SDUDPHWHUV�RI�WKH�LQYHVWPHQW�VHFWRU�

���� 6LPXODWLRQ�5HVXOWV�$QG�:KDW�'R�:H�/HDUQ�)URP�7KHP�

:H�UHYLHZ�WKH�UHVXOWV�DQG�WKHQ�HYDOXDWH�WKH�JHQHUDO�LPSOLFDWLRQV�

���D 9RODWLOLW\�&KDUDFWHULVWLFV

7DEOH���UHSRUWV�WKH�VWDQGDUG�GHYLDWLRQV��ILUVW�RUGHU�DXWR�FRUUHODWLRQV�DQG�FRQWHPSRUDQHRXV

FRUUHODWLRQV�ZLWK�RXWSXW�IRU�WKH�NH\�YDULDEOHV�LQ�WKH�5((�DQG�5%(�VLPXODWLRQV��$OO�YDULDEOHV�DUH

ORJ�GHYLDWLRQV�IURP�WKH�PRGHO¶V�GHWHUPLQLVWLF�WUHQG��$OO�GDWD�LV�IXUWKHU�GHWUHQGHG�ZLWK�+3�ILOWHU��

:H�YLHZ�WKH�5((�UHVXOWV�DV�D�UHIHUHQFH�WR�WKH�VWUXFWXUH�RI�YRODWLOLW\�WKDW�ZRXOG�EH�JHQHUDWHG�E\

VPDOO�DQG�SHUVLVWHQW�H[RJHQRXV�SURGXFWLYLW\�VKRFNV���,QGHHG��ZH�NQRZ�IURP�WKH�5%&�OLWHUDWXUH

WKDW�ZLWK�D�VWDQGDUG�GHYLDWLRQ �VXFK�VKRFNV�JHQHUDWH�RQO\�D�IUDFWLRQ�RI�WKH�REVHUYHG�
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7DEOH����9RODWLOLW\�&KDUDFWHULVWLFV

6WDQGDUG 5HODWLYH�6WDQGDUG� )LUVW�RUGHU &RUUHODWLRQ�ZLWK

'HYLDWLRQ ��'HYLDWLRQ DXWR� *13

FRUUHODWLRQ

5(( 5%( 5(( 5%( 5(( 5%( 5(( 5%(

ORJ� ��� ���� ���� ���� ��� ���� ���� ����

ORJ� ��� ���� ���� ���� ��� ���� ��� ���

ORJ�F ��� ���� ��� ��� ��� ���� ��� ����

ORJ�/ ��� ���� ��� ���� ��� ���� ��� ���

YRODWLOLW\���7DEOH���FRQILUPV�WKHVH�REVHUYDWLRQV���,Q�FRQWUDVW��WKH�WDEOH�UHYHDOV�WKDW�WKH�OHYHO�RI

YRODWLOLW\�JHQHUDWHG�LQ�WKH�5%(�LV�RUGHU�RI�PDJQLWXGH�ODUJHU�WKDQ�WKH�OHYHO�JHQHUDWHG�E\�VPDOO

SURGXFWLYLW\�VKRFN���7KHVH�UHVXOWV�H[KLELW�WKH�DELOLW\�RI�WKH�5%(�WR�SURSDJDWH�YRODWLOLW\

HQGRJHQRXVO\�WKURXJK�WKH�LQYHVWPHQW�GHFLVLRQV�RI�WKH�DJHQWV�

7XUQLQJ�WR�)LJXUH����WKH�WKUHH�SDQHOV�LQ�WKDW�ILJXUH�H[KLELW�WLPH�VHULHV�RI�+3�ILOWHUHG

REVHUYDWLRQV�RQ�ORJ�JQS���ORJ�LQYHVWPHQW��DQG�ORJ�KRXUV����7KH\�VXSSOHPHQW�7DEOH���DQG�VKRZ�WKH

UHODWLYH�YRODWLOLW\�LQGXFHG�HQGRJHQRXVO\�E\�WKH�5%(�YV��WKH�H[RJHQRXV�WHFKQRORJLFDO�VKRFNV�

),*85(����7+5((�3$1(/6

7DEOH���DOVR�VKRZV�WKDW�WKH�5%(�IDLOV�WR�H[KLELW�D�FRUUHODWLRQ�VWUXFWXUH�ZKLFK�LV�JHQHUDWHG�E\�WKH

VWURQJ�SHUVLVWHQFH�RI�H[RJHQRXV�SURGXFWLYLW\�VKRFNV��7KLV�IDLOXUH�LV�LQVWUXFWLYH�VLQFH�LW�UHVXOWV�IURP

RXU�DVVXPSWLRQV�DQG�SURYLGHV�D�GHHSHU�XQGHUVWDQGLQJ�RI�WKH�SURSDJDWLRQ�PHFKDQLVP�RI�WKH�PRGHO��

7R�H[SODLQ�WKH�DERYH�IDLOXUH�RI�WKH�PRGHO��REVHUYH�ILUVW�WKDW�VLQFH�DJHQWV�VHHN�WR�VPRRWK

FRQVXPSWLRQ��WKHLU�LQYHVWPHQW�DQG�FRQVXPSWLRQ�SODQV�GHSHQG�FUXFLDOO\�XSRQ�WKHLU�SHUFHSWLRQ�RI

WKH�SHUVLVWHQFH�RI�WKH�UDQGRP�VKRFNV�WKH\�IDFH���+LJK�SHUVLVWHQFH�LQ�SURGXFWLYLW\�VKRFNV��ZKLFK

OHDGV�WR�SHUVLVWHQFH�LQ�WKH�UDQGRP�FRPSRQHQW�RI�WKH�ZDJH�UDWH�DQG�WKH�UHWXUQ�RQ�LQYHVWPHQWV��OHDGV
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�7R�LQWURGXFH�SHUVLVWHQFH�LQ�WKH�VWDWHV�RI�EHOLHI�RU�LQ�WKH� �SURFHVV�ZH�ZRXOG�QHHG�WR�DGG�VWDWH�YDULDEOHV
���

WR�D�PRGHO�ZKRVH�HTXLOLEULXP�LV�DOUHDG\�GLIILFXOW�WR�FRPSXWH���:H�KDYH�HOHFWHG�QRW�WR�GR�VR�VLQFH�ZH�YLHZ�WKLV�ZRUN

DV�D�WKHRUHWLFDO�DQDO\VLV�ZKLFK�XWLOL]HV�FRPSXWDWLRQ�PHWKRGV�UDWKHU�WKDQ�D�FDOLEUDWLRQ�HIIRUW��

��

WR�SODQV�ZKLFK�DVVRFLDWH�KLJKHU�LQYHVWPHQWV�ZLWK�KLJKHU�FRQVXPSWLRQ�DQG�KHQFH�LQGXFH�SRVLWLYH

FRUUHODWLRQ�DPRQJ�RXWSXW��FRQVXPSWLRQ�DQG�LQYHVWPHQWV���.HHSLQJ�WKLV�LQ�PLQG��UHFDOO�WKH

YRODWLOLW\�RI�WKH�5%(�LV�JHQHUDWHG�E\�VKRFNV�LQ�WKH�LQYHVWPHQW�JRRGV�VHFWRU�DQG�E\�WKH�WHPSRUDO

EHKDYLRU�RI�WKH�VWDWHV�RI�EHOLHI���:H�DVVXPH�LQ����F���WKDW�� ���� ��,Q

DGGLWLRQ��WKH�VWDWHV�RI�EHOLHI�DUH�FRQVWUXFWHG�VR�WKDW�RYHU�WKH�ORQJ�WHUP�WKH\�DFW�DV�WKH�UHDOL]DWLRQ�RI

D�VHTXHQFH�RI�QRUPDO�YDULDEOHV�ZKLFK�DUH�FRQGLWLRQDOO\�L�L�G���7KH�FRQGLWLRQLQJ�XSRQ�WKH�PRQHWDU\

VKRFNV�JHQHUDWHV�VRPH�SHUVLVWHQFH��EXW�WKH�OHYHO�LV�VPDOO�DQG�LWV�HIIHFW�LV�VHFRQG�RUGHU���+HQFH�

ZKHQ�DJHQWV�LQ�WKH�5%(�EHOLHYH�WKDW�DWWUDFWLYH�LQYHVWPHQW�RSSRUWXQLWLHV�DUH�SUHVHQW��WKH\�SHUFHLYH

WKHP�WR�EH�WHPSRUDU\��ZLWK�OLWWOH�SHUVLVWHQFH���7KHVH�VWURQJ�L�L�G��DVVXPSWLRQV�JXDUDQWHH�VPDOO�RU

QHJDWLYH�VHULDO�FRUUHODWLRQ�RI�WKH�YDULDEOHV��DQG�7DEOH���VKRZV�WKLV�WR�EH�WKH�FDVH���0RUHRYHU�

ZLWKRXW�SHUVLVWHQFH��ODUJH�SHUFHLYHG�UHWXUQV�RQ�LQYHVWPHQW�SURMHFWV�SURYLGH�D�VWURQJ�PRWLYH�IRU

DJHQWV�WR�VXEVWLWXWH�FRQVXPSWLRQ�IRU�LQYHVWPHQWV�DQG�HYHQ�WR�ZRUN�KDUGHU�WR�ILQDQFH�VXFK�SURMHFWV��

7KLV�H[SODLQV�WKH�QHJDWLYH�FRUUHODWLRQ�EHWZHHQ�FRQVXPSWLRQ�DQG�*13�DQG�WKH�QHJDWLYH�FRUUHODWLRQ

EHWZHHQ�FRQVXPSWLRQ�DQG�LQYHVWPHQWV���,W�DOVR�H[SODLQV�WKH�ORZ�FRUUHODWLRQ�EHWZHHQ�KRXUV�RI�ZRUN

DQG�*13���,W�LV�WKHQ�FOHDU�WKDW�IRU�D�FDOLEUDWHG�5%(�WR�H[KLELW�WKH�FRUUHODWLRQ�VWUXFWXUH�REVHUYHG�LQ

WKH�HFRQRP\��WKH�5%(�ZLOO�QHHG�WR�H[KLELW�SHUVLVWHQFH�LQ�WKH�UDWH�RI�UHWXUQ�RQ�LQYHVWPHQWV�DQG?RU

LQ�WKH�VWDWHV�RI�EHOLHI ���&DVXDO�REVHUYDWLRQV�VXJJHVW�VLJQLILFDQW�SHUVLVWHQFH�LQ�WHFKQRORJLFDO
���

RSSRUWXQLWLHV�JHQHUDWHG�E\�PDMRU�LQQRYDWLRQV���'DWD�RQ�VWDWHV�RI�EHOLHI�LV�QRW�H[WHQVLYH�EXW�VRPH

DQDO\VLV�RI�WKH�GLVWULEXWLRQ�RI�IRUHFDVWV�PDGH�E\�PDMRU�ILQDQFLDO�DQG�LQGXVWULDO�FRUSRUDWLRQV

FRPSLOHG�E\�WKH�%OXH�&KLS�IRUHFDVWLQJ�VXJJHVWV�KLJK�SHUVLVWHQFH�RI�VWDWHV�RI�EHOLHI�
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2XU�HFRQRP\�KDV�WZR�DVVHWV�ZKLFK�DUH�WUDGHG�RQ�RSHQ�PDUNHWV��QRPLQDO�ERQGV�DQG�XQLWV�RI

RZQHUVKLS�LQ�EXLOW�FDSLWDO�JRRGV���,Q�RUGHU�WR�GHILQH�WKH�YROXPH�RI�WUDGH�LQ�WKH�PRGHO�ZH�PDNH�WZR

REVHUYDWLRQV���)LUVW��VLQFH�WKH�QRPLQDO�GHEW�LQVWUXPHQW�LV�RI�VKRUW�GXUDWLRQ��LW�PDWXUHV�HDFK�SHULRG

DQG�QHHGV�WR�EH�WUDGHG�RQ�WKH�RSHQ�PDUNHW�DJDLQ���6LQFH�ERQGV�DUH�LQ�]HUR�QHW�VXSSO\��WKH�YROXPH

RI�WUDGH�LQ�WKLV�PDUNHW�LV�GHILQHG�E\��� ���7KH�YROXPH�RI�WUDGH�LQ�FDSLWDO�JRRGV�LV�PRUH

FRPSOLFDWHG�VLQFH�ROG�XQLWV�RI�FDSLWDO�GHSUHFLDWH�VR�WKDW�WKH�VWRFN�RZQHG�E\�DJHQW�N�DW�GDWH�W�

EHIRUH�WUDGLQJ�LV��� ���7KH�QHZ�DPRXQW�ZKLFK�KH�EX\V�LV�� �KHQFH�WKH�YDOXH�RI

KLV�WUDGH�DW�GDWH�W�LV� ���6LQFH�WKH�HFRQRP\�LV�JURZLQJ��D�PHDQLQJIXO

PHDVXUH�RI�WKH�YROXPH�RI�WUDGH�LV�WKH�YDOXH�UHODWLYH�WR�*13���7KXV�GHILQH�WKH�UHODWLYH�YROXPH�E\

���� �

7DEOH���UHSRUWV�VRPH�VWDWLVWLFV�EDVHG�RQ������VLPXODWHG�REVHUYDWLRQV�RQ� ���7KH�5%(�PRGHO

JHQHUDWHV�D�GUDPDWLF�YROXPH�RI�WUDGH�LQ�UHODWLRQ�WR�*13�DQG�H[KLELWV�D�ODUJH�VWDQGDUG�GHYLDWLRQ�RI

75���7DEOH���UHYHDOV�WKDW�WKH�H[WUHPH�YDOXHV�DUH�IDU�DSDUW�VXJJHVWLQJ�VKDUS�YDULDWLRQV�LQ�YROXPH��D

UHVXOW�ZKLFK�LV�FRQVLVWHQW�ZLWK�.XU]�DQG�0RWROHVH¶V��������UHVXOWV�RQ�WKH�G\QDPLFV�RI�WUDGH���:H�

7DEOH����9ROXPH�RI�7UDGH�RQ�)LQDQFLDO�0DUNHWV

�������5(( ����5%(

PHDQ� ��������� ���������

��������� ���������

��������� ����������

0D[ ��������� ��������

0LQ ��������� ����������
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KDYH�QRW�VWXGLHG�WKH�SDWWHUQ�RI�WUDGH�ZLWK�JUHDW�FDUH���7KH�YDULDQFH�RI� ��WKH�SULFH�RI�FDSLWDO�LV

ORZ�DQG�ZH�WKLQN�WKLV�UHVXOWV�IURP�WKH�OLQHDU�LQYHVWPHQW�WHFKQRORJ\���:H�DOVR�QRWH�WKDW�WKH�VXP�RI

PRQH\�DQG�ERQG�KROGLQJV�LQ�WKH�PRGHO�LV�ODUJH��ZLWK�DYHUDJH�UDWLR�WR�*13�RI�DERXW�����

���F 7KH�(IIHFW�RI�,QFUHDVLQJ�WKH�$YDLODELOLW\�RI�5LVN\�,QYHVWPHQW�2SSRUWXQLWLHV�

7KH�KLJK�YRODWLOLW\�RI�LQYHVWPHQWV�GXULQJ�WKH�KLJK�SURGXFWLYLW\�\HDUV�RI�WKH������LV�ZHOO

GRFXPHQWHG���+RZHYHU��RWKHU�SHULRGV�RI�PDMRU�LQYHVWPHQW�RSSRUWXQLWLHV�DUH�DOVR�DVVRFLDWHG�ZLWK

KLJK�YRODWLOLW\�RI�LQYHVWPHQWV�DQG�WKHVH�GR�QRW�DULVH�RQO\�GXH�WR�WHFKQRORJLFDO�VKRFNV���5LVN\

RSSRUWXQLWLHV�LQ�WHOHFRPPXQLFDWLRQ�LQ�WKH�����
V�KDG�WKH�VDPH�HIIHFW�RQ�WKH�YRODWLOLW\�RI

LQYHVWPHQW�DV�RSSRUWXQLWLHV�LQ�RLO�GULOOLQJ�LQ�WKH�����
V�RU�UHDO�HVWDWH�LQYHVWPHQWV�LQ�6RXWK�(DVW

$VLD�LQ�WKH�����
V���,W�ZRXOG�WKXV�EH�RI�LQWHUHVW�WR�NQRZ�KRZ�WKH�YRODWLOLW\�LQ�RXU�PRGHO�YDULHV�ZLWK

YDULDWLRQV�LQ�WKH�UDQJH�RI�ULVN\�LQYHVWPHQW�RSSRUWXQLWLHV�

7R�DGGUHVV�WKH�DERYH�LVVXH�QRWH�WKDW�WKH�UDQJH�RI�ULVN\�LQYHVWPHQW�RSSRUWXQLWLHV�LQ�WKH

PDUNHW�DUH�UHIOHFWHG�LQ�WKH�K\SRWKHWLFDO�SDUDPHWHUV�RI�WKH�LQYHVWPHQW�VHFWRU���&RQVLGHU�WKH�WZR

SURMHFWV�LQ�WKH�PRGHO���3URMHFW�0�LV�FKDUDFWHUL]HG�E\�WKH�WZR�SDUDPHWHUV�������������DQG�SURMHFW�6�E\

���������������7KHVH�QXPEHUV�LPSO\�WKDW�ZKHQ� ��WDNHV�ODUJH�SRVLWLYH�YDOXHV�SURMHFW�0�XVHV�RQH

XQLW�RI�FRQVXPSWLRQ�JRRG�WR�SURGXFH�����XQLWV�RI�FDSLWDO�JRRGV�DQG�SURMHFW�6�SURGXFHV�����XQLWV��

:KHQ� ��WDNHV�ODUJH�QHJDWLYH�YDOXHV�SURMHFW�0�SURGXFHV�����XQLWV�RI�FDSLWDO�DQG�SURMHFW�6

SURGXFHV���������+HQFH��SURMHFW�6�LV�PRUH�VSHFLDOL]HG�DQG�PRUH�ULVN\���1RZ�VXSSRVH�ZH��YDU\�WKH

GHJUHH�RI�ULVNLQHVV�RI�SURMHFW�6�E\�VHOHFWLQJ�DOWHUQDWLYH�YDOXHV�VR�DV�WR�JHQHUDWH�PHDQ�SUHVHUYLQJ

VSUHDGV�RI�WKH�UHWXUQ�GLVWULEXWLRQV�ZKLOH��L��NHHSLQJ�WKH�H[SHFWHG�YDOXH�RI�WKH�SURMHFW�HTXDO�WR�����

DQG���LL��NHHSLQJ�SURMHFW�0�LQ�LWV�SUHVHQW�IRUP���+RZ�ZRXOG�WKHVH�YDULDWLRQV�FKDQJH�WKH



��

HTXLOLEULXP�OHYHO�RI�YRODWLOLW\�RI�DJJUHJDWH�LQYHVWPHQWV"��0RUH�VSHFLILFDOO\��FRQVLGHU�WKH�IROORZLQJ

ILYH�YDULDWLRQV�RI�SURMHFW�6�UHWXUQV�������������������������������������������������������������������7DEOH

��UHSRUWV�WKH�HTXLOLEULXP�VWDQGDUG�GHYLDWLRQV�RI�NH\�YDULDEOHV�IRU�WKHVH�DOWHUQDWLYH�VSHFLILFDWLRQV

����������7DEOH����9RODWLOLW\�RI�.H\�9DULDEOHV�IRU�9DU\LQJ�5DQJHV�RI�5LVN\�3URMHFWV

�VWDQGDUG�GHYLDWLRQV�LQ�SHUFHQWV�

���������� ����������� ����������� ����������� ����������� ��5((

���$OO�

ORJ��J � �������� �������� �������� �������� ���������� ������
�

ORJ��L � ������� �������� �������� ������� ��������� ������
�

ORJ��F� ������� ��������� �������� �������� ���������� ������

ORJ��/�� ������� �������� �������� �������� ��������� ������

ORJ��B� ������ �������� �������� �������� ��������� �����

RI�WKH�LQYHVWPHQW�VHFWRU����6WDQGDUG�GHYLDWLRQV�DUH�FDOFXODWHG�IRU�+3�ILOWHUHG�GDWD���7KHVH�UHVXOWV

VKRZ�D�GUDPDWLF�LQFUHDVH�LQ�YRODWLOLW\�RI�LQYHVWPHQWV�DV�WKH�UDQJH�RI�DQG�DV\PPHWU\�DPRQJ

LQYHVWPHQW�RSSRUWXQLWLHV�JURZV�WR�LQFOXGH�PRUH�ULVN\�SURMHFWV���.HHS�LQ�PLQG�WKDW�IRU�DQ\�RI�WKHVH

VSHFLILFDWLRQV��WKH�YRODWLOLW\�LQ�DQ�5((�UHPDLQV�WKH�VDPH�VLQFH�UHJDUGOHVV�RI�WKH�OHYHO�RI�ULVN�

DJHQWV�LQ�WKH�5((�GLYHUVLI\�DQG�KROG�D�IXOO\�KHGJHG�LQYHVWPHQW�SRVLWLRQV�

���G 0RQH\�1HXWUDOLW\�DQG�WKH�3KLOOLSV�&XUYH

,W�JRHV�ZLWKRXW�VD\LQJ�WKDW�PRQH\�LV�QHXWUDO�LQ�DQ\�RI�WKH�5((�RI�RXU�PRGHO�LQ�WKH�VWULFW

VHQVH�WKDW�DQ\�FKDQJH�LQ�WKH�PRQH\�VXSSO\�UHVXOWV�LQ�DQ�LQVWDQWDQHRXV�SURSRUWLRQDWH�FKDQJH�RI�WKH

SULFH�OHYHO���,W�FDQ�EH�VHHQ�WKDW�DQ\�5%(�DOVR�KDV�D�PRQH\�QHXWUDOLW\�SURSHUW\�EXW�WKLV�RQH�LV�PRQH\

QHXWUDOLW\�RQ�DYHUDJH���,W�PHDQV�WKDW�WKH�DYHUDJH�UDWH�RI�LQIODWLRQ�RYHU�WLPH�HTXDOV�WKH�DYHUDJH�UDWH

RI�LQFUHDVH�RI�WKH�PRQH\�VXSSO\�PLQXV�WKH�DYHUDJH�UDWH�RI�JURZWK�RI�RXWSXW���,Q�DOO�5%(�WKH�PHDQ
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UDWH�RI�LQFUHDVH�LQ�WKH�PRQH\�VXSSO\�LV�� ��DQG�WKLV�LV�WKH�ORQJ�UXQ�JURZWK�UDWH�RI�WKH�HFRQRP\

KHQFH�WKH�ORQJ�UXQ�UDWH�RI�LQIODWLRQ�LV�����5%(�DUH��KRZHYHU��JHQHULFDOO\�PRQH\�QRQ�QHXWUDO�

7R�VHH�WKDW�PRQH\�LV�QRW�QHXWUDO�LQ�DQ�5%(�ZH�FDUU\�RXW�D�VLPSOH�WHVW���:H�ILUVW�VLPXODWH

WKH�HTXLOLEULXP�XQGHU�WKH�DVVXPSWLRQ�WKDW�ERWK�WKH�WHFKQRORJLFDO�VKRFNV� �DV�ZHOO�DV�WKH�PRQH\

VKRFNV� ��DUH�WXUQHG�RII�DQG�FRPSXWH�WKH�VWDWLVWLFV�JHQHUDWHG���1H[W�ZH�WXUQ�RQ�WKH�PRQHWDU\

VKRFNV�DW�WKH�OHYHO�RI��VD\� ��DQG�UHFRPSXWH�WKH�VWDWLVWLFV�IRU�WKH�HFRQRP\���7DEOH���SUHVHQWV

WKH�FRPSDUDWLYH�UHVXOWV�RI�WKLV�H[SHULPHQW���7KH�IDFW�WKDW�PRQH\�LQMHFWLRQ�KDV�D�UHDO�HIIHFWV�LV�FOHDU

DQG�WKH�H[SODQDWLRQ�IRU�ZK\�PRQH\�LV�QRW�QHXWUDO�LV�DOVR�VLPSOH���0RQHWDU\�VKRFNV�KDYH�DQ�HIIHFW

RQ�WKH�GLYHUVH�H[SHFWDWLRQV�RI�DJHQWV�DQG�DOWKRXJK�WKH\�REVHUYH�WKH�UDWH�DW�ZKLFK�WKH�PRQH\

VXSSO\�FKDQJH��WKHLU�GHPDQG�IRU�PRQH\��ZKLFK�GHSHQGV�XSRQ�WKHLU�EHOLHIV��FKDQJHV�EXW�QRW�LQ�WKH�

������7DEOH����0RQH\�1RQ�1HXWUDOLW\�RI��5%(

�����VWDQGDUG�GHYLDWLRQV�LQ�SHUFHQWV�

�

ORJ��J � �������������� �������������
�

ORJ��L � �������������� ������������
�

ORJ��F� �������������� �������������

ORJ��/� �������������� �������������

VDPH�ZD\���7KH�UHVXOWLQJ�SHUFHQWDJH�FKDQJH�LQ�WKH�SULFH�OHYHO�LV�WKXV�QRW�HTXDO�WR�WKH�SHUFHQWDJH

FKDQJH�LQ�WKH�PRQH\�VXSSO\�

7KH�DQDO\VLV�RI�WKH�3KLOOLSV�&XUYH�LQ�DQ�H[DFW�*HQHUDO�(TXLOLEULXP�FRQWH[W�LV�QRW�DQ�HDV\

PDWWHU���,W�HQWDLOV�D�UHODWLRQVKLS�EHWZHHQ�WZR�HQGRJHQRXV�YDULDEOHV�ERWK�RI�ZKLFK�DUH�IXQFWLRQV

GHILQHG�E\�WKH�HTXLOLEULXP�PDS������DQG�WKLV�OHDYHV�QR�URRP�IRU�D�JRRG�LQVWUXPHQW�ZLWK�ZKLFK�WR

HVWLPDWH�WKH�UHODWLRQVKLS�ZLWKRXW�D�ELDV���:H�KDYH�WKXV�FKRVHQ�WR�VLPXODWH�WKH�PRGHO�WZLFH��ILUVW
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ZLWK�� �DQG�VHFRQG�ZLWK� ���:H�JHQHUDWH�VDPSOHV�RI������

REVHUYDWLRQV�DQG�HVWLPDWH�WKH�IROORZLQJ�EDVLF�DQG�VLPSOH�UHJUHVVLRQ�PRGHO��

NHHSLQJ�LQ�PLQG�WKDW� �LV�WKH�ORJ�RI�WKH�GHYLDWLRQ�RI�*13�IURP�WUHQG�

(VWLPDWLRQ�IRU�5((

�L��ZLWK� �

�LL��ZLWK� �

�

(VWLPDWLRQ�IRU�5%(

�L��ZLWK �

�LL��ZLWK� �

��

$OWKRXJK�ZH�KDYH�WULHG�PDQ\�GLIIHUHQW�VSHFLILFDWLRQV��WKH�FHQWUDO�FRQFOXVLRQV�DUH�WKH�VDPH���7KH

5((�UHJUHVVLRQV�VKRZ�FOHDU�PRQH\�QHXWUDOLW\���$V�IRU�WKH�5%(��LQ�DOO�UHJUHVVLRQV�WKH�3KLOOLSV

&XUYH�FRHIILFLHQW�RI��ORJ�*13���LV�ODUJH�DQG�SRVLWLYH�

���H ,PSXOVH�5HVSRQVH�WR�0RQHWDU\�6KRFNV

2XU�ILQDO�UHVXOWV�UHODWH�WR�WKH�LPSXOVH�UHVSRQVH�IXQFWLRQV�RI�PRQHWDU\�VKRFNV���7KH�VWXG\�RI
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VXFK�IXQFWLRQV�UHYHDOV�WKH�PDQQHU�LQ�ZKLFK�WKH�UHDO�HIIHFW�RI�PRQHWDU\�VKRFNV�ZRUNV�WKURXJK�WKH

PRGHO�HFRQRP\���&RQVLGHU�D�RQH�WLPH�PRQHWDU\�VKRFN�RI�WKH�HFRQRP\�LQ�VWHDG\�VWDWH���6XFK�D

VKRFN�LV�GLIIHUHQW�IURP�D�SURGXFWLYLW\�VKRFN�VLQFH�D�SURGXFWLYLW\�VKRFN�IRUFHV�WKH�HFRQRP\�RXW�RI

VWHDG\�VWDWH�WKURXJK�WKH�GLUHFW�ILUVW�RUGHU�HIIHFWV�LW�KDV�RQ�RXWSXW�DQG�UHVRXUFH�SULFHV���$�PRQHWDU\

VKRFN�KDV�RQO\�D�VHFRQG�RUGHU��LQGLUHFW�HIIHFW��RQ�WKH�HFRQRP\�YLD�LWV�LPSDFW�RQ�SDUDPHWHUV�VXFK

DV� �ZKLFK�DUH�PXOWLSOLHG�E\�WKH�VWDWHV�RI�EHOLHI� ���7R�VHH�WKH�LPSOLFDWLRQ

UHFDOO�WKDW�HYHU\�HQGRJHQRXV�YDULDEOH�LQ�WKH�HFRQRP\�LV�UHSUHVHQWHG�E\�D�SRO\QRPLDO�ZKRVH

GHULYDWLYHV�ZH�HYDOXDWH�DW�WKH�VWHDG\�VWDWH�VROXWLRQ�RI�WKH�HFRQRP\���+HQFH��WKH�HTXLOLEULXP�LV�D

SHUWXUEDWLRQ�RI�WKH�VWHDG\�VWDWH�DQG�WKH�EHOLHI�SDUDPHWHUV� �DUH�UHSUHVHQWHG�LQ�HDFK

SRO\QRPLDO�DV�UHJXODU�YDULDEOHV��)RU�WHFKQLFDO�UHDVRQV��WKH�VWHDG\�VWDWH�RI�DQ�5%(�UHTXLUHV�XV�WR

VHW ���6LQFH�LQ�DQ\�LPSXOVH�UHVSRQVH�IXQFWLRQ�DOO�YDULDEOHV�DUH�HYDOXDWHG�DW�VWHDG\

VWDWH��WR�GHWHUPLQH�WKH�LPSDFW�RI�D�PRQHWDU\�VKRFN�ZH�QHHG�WR�HYDOXDWH�WKLV�HIIHFW�DW�VWHDG\�VWDWH��

$Q�H[DPLQDWLRQ�RI�WKH�SHUFHSWLRQ�PRGHOV�VKRZV�WKDW�WKH�LPSDFW�RI�D�PRQHWDU\�VKRFN�ZRUNV

WKURXJK�WHUPV�OLNH�

�

LQ����D�����D��DQG��������7KDW�LV��PRQHWDU\�VKRFNV�ZRUN�WKURXJK�WKHLU�HIIHFW�RQ�WHUPV�ZKLFK�DUH

PXOWLSOLHG�E\� �DQG�E\�WKH�UDQGRP�WHUPV���,QGHHG��WKLV�PXOWLSOLFDWLYH�IRUP�LV�WKH�GLUHFW�UHVXOW�RI

WKH�UDWLRQDOLW\�FRQGLWLRQV��DGGLWLYH�WHUPV�ZRXOG�YLRODWH�UDWLRQDOLW\���%XW�QRZ�WKH�DQVZHU�LV�FOHDU��DW

VWHDG\�VWDWH�ZH�VHW �DQG�DOVR�DOO�UDQGRP�YDULDEOHV�DUH�VHW�HTXDO�WR�]HUR�KHQFH�QR�PRQHWDU\

VKRFN�FDQ�KDYH�DQ\�HIIHFW���7KHVH�FRQVLGHUDWLRQV�OHDG�WR�WKH�FRQFOXVLRQV�WKDW�DQ\�PRQHWDU\

LPSXOVH�RI�WKLV�5%(�DW�WKH�VWHDG\�VWDWH�KDV�RQO\�D�GLUHFW�HIIHFW�RQ�LQIODWLRQ��D�FKDQJH�LQ�PRQH\

VXSSO\�FDXVHV�D�SURSRUWLRQDWH�FKDQJH�LQ�SULFH�OHYHO��OHDYLQJ�DOO�UHDO�YDULDEOHV�XQFKDQJHG�
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7KH�SLFWXUH�FKDQJHV�GUDVWLFDOO\�LI�ZH�VHOHFW�DQ�DOWHUQDWH�VWDWH�RI�EHOLHI��

DQG�KROG�LW�IL[HG���:H�QRZ�FRPSXWH�WKH�ORQJ�WHUP�DYHUDJHV�RI�HTXLOLEULXP�YDULDEOHV��LQFOXGLQJ

H[RJHQRXV�VKRFNV���GHQRWHG�E\� ��DQG�FUHDWH�D�QHZ�K\SRWKHWLFDO�VWHDG\�VWDWH� �IRU

WKH�HFRQRP\���,Q�DQ�5((� �IRU�DOO�� �VLQFH�WKH�VWDWHV�RI�EHOLHI�GR

QRW�PDWWHU�DQG�WKH�UHDO�HFRQRP\�LV�H[DFWO\�WKH�VDPH�DV�WKH�RULJLQDO�VWHDG\�VWDWH�ZKHUH�WKH�VWDWH�RI

EHOLHI�LV������������+DYLQJ�GHILQHG�WKLV�K\SRWKHWLFDO�VWHDG\�VWDWH�ZH�FDQ�QRZ�H[DPLQH�WKH�LPSXOVH

UHVSRQVH�IXQFWLRQV�WR�D�PRQHWDU\�VKRFN���7KH�LQWHUSUHWDWLRQ�RI�WKHVH�UHVSRQVHV�LV�HQWLUHO\�QDWXUDO�

WKH\�PHDVXUH�WKH�LPSDFW�RI�D�PRQHWDU\�VKRFN�RQ�UHDO�YDULDEOHV�DURXQG� ���6LQFH�WKH

ULVN\�HFRQRP\�IOXFWXDWHV�DQG�LV�QHYHU�DW�WKH� VWHDG\�VWDWH��WKH�PDJQLWXGH�RI�WKH

LPSXOVH�UHVSRQVH�YDULHV�ZLWK�WKH�SRLQW�LQ�VSDFH�DW�ZKLFK�WKH�HFRQRP\�LV�HYDOXDWHG���8QGHU�VXFK

FRQGLWLRQV�WKH�XVXDO�VWHDG\�VWDWH�ZLWK�� �KDV�QR�VSHFLDO�VLJQLILFDQFH�DQG�SRVLWLRQV

DZD\�IURP�WKLV�VWHDG\�VWDWH�SURYLGH�D�EHWWHU�DSSUR[LPDWLRQ�RI�KRZ�WKH�ULVN\�HFRQRP\�ZRXOG

DFWXDOO\�UHVSRQG�WR�PRQHWDU\�VKRFNV���

%DVHG�RQ�WKH�DERYH�FRQVLGHUDWLRQV�ZH�VHOHFWHG� ZKLFK�LV�KDOI�D

VWDQGDUG�GHYLDWLRQ�RI�WKH�HPSLULFDO�GLVWULEXWLRQ�RI �DQG�VWXG\�WKH�UHVSRQVH�WR�DQ�LQLWLDO

PRQHWDU\�VKRFN�RI�� ���7KH�UHVXOWV�DUH�SUHVHQWHG�LQ�)LJXUH����

),*85(����),9(�3$1(/6�2)�,038/6(�5(63216(

6RPH�FRPPHQWV�RQ�WKHVH�UHVXOWV�

�L���*13���7KLV�LPSXOVH�UHVSRQVH�IXQFWLRQ�H[KLELWV�WKH�IDPLOLDU�KXPS�VKDSHG�IRUP��NQRZQ�IURP

HPSLULFDO�ZRUN�RQ�WKH�HIIHFW�RI�PRQHWDU\�VKRFNV�DQG�KHQFH�LV�TXDOLWDWLYHO\�LQ�DFFRUG�ZLWK

VWDQGDUG�UHVXOWV���7KH�PD[LPDO�GHYLDWLRQ�RI�*13�IURP�WUHQG�GXH�WR�D����PRQHWDU\�VKRFN�LV

DERXW���������.HHS�LQ�PLQG��KRZHYHU��WKDW�WKLV�UHVSRQVH�IXQFWLRQ�LV�JHQHUDWHG�HQWLUHO\



��

HQGRJHQRXVO\�E\�WKH�VWUXFWXUH�RI�PDUNHW�EHOLHIV��

�LL��,QYHVWPHQW���7KLV�IXQFWLRQ�UHYHDOV�WKH�LPSDFW�RI�WKH�HQGRJHQRXV�SURSDJDWLRQ�PHFKDQLVP�RI�WKH

PRGHO���7KH����PRQHWDU\�VKRFN�DOWHUV�SULYDWH�H[SHFWDWLRQV�DQG�FDXVHV�D�ODUJH�����EXUVW�RI

LQYHVWPHQWV�ZKLFK�VORZO\�GHFUHDVHV�LQ�PDJQLWXGH���,W�LV�WKH�VL]H�DQG�VKDUS�QDWXUH�RI�WKLV

EXUVW�ZKLFK�H[SODLQV�WKH�LPSXOVH�UHVSRQVH�RI�RWKHU�YDULDEOHV�

�LLL���&RQVXPSWLRQ���$OWKRXJK�WKH�LPSXOVH�UHVSRQVH�IXQFWLRQ�RI�FRQVXPSWLRQ�H[KLELWV�WKH�IDPLOLDU

KXPS�VKDSHG�IRUP��LW�KDV�WKH�XQXVXDO�IHDWXUH�RI�VWDUWLQJ�ZLWK�D�QHJDWLYH�LPSXOVH�DW�GDWH����

7KLV�UHVSRQVH�LV�GXH�WR�WKH�VSHFLDO�IHDWXUHV�RI�RXU�PRGHO���7KH�PRQHWDU\�VKRFN�DOWHUV

LQYHVWRU¶V�H[SHFWDWLRQV�DQG�UHVXOWV�LQ�D�EXUVW�RI�LQYHVWPHQWV���'XH�WR�ODFN�RI�SHUVLVWHQFH�LQ

SHUFHLYHG�UHWXUQV�RQ�LQYHVWPHQWV��DJHQWV�ZKR�WDNH�DGYDQWDJH�RI�WKHVH�RSSRUWXQLWLHV�UHGXFH

SUHVHQW�FRQVXPSWLRQ�E\������LQ�RUGHU�WR�ILQDQFH�WKHLU�LQYHVWPHQWV���)ROORZLQJ�WKH�LQLWLDO

GHFOLQH�FRQVXPSWLRQ�ULVHV��UHDFKHV�D�PD[LPDO�GHYLDWLRQ�IURP�WUHQG�RI��������DQG�WKH

GHYLDWLRQ�VWD\V�SRVLWLYH�IRU�D�ORQJ�WLPH���7KLV�SKHQRPHQRQ�LV�DPSOLILHG�E\�WKH�IDFW�WKDW�WKH

DJHQWV�UHDFW�WR�PRQHWDU\�SROLF\�LQ�WKH�VDPH�ZD\���$V�D�UHVXOW��QHLWKHU�RQH�LV�DEOH�WR�ERUURZ

DV�WKHUH�DUH�QR�OHQGHUV�ZLOOLQJ�WR�RIIHU�IXQGV�JLYHQ�WKH�VWUXFWXUH�RI�EHOLHIV���,QGHHG��WKH

LPSXOVH�UHVSRQVH�IXQFWLRQ�RI�ERUURZLQJ�LV���VLQFH�ERWK�DJHQWV�ZDQW�WR�ERUURZ�EXW�FDQQRW��

�LY��1RPLQDO�,QWHUHVW�5DWH���7KH�PRGHO�KDV�QR�ULVNOHVV�DVVHW�KHQFH�WKH�LPSXOVH�UHVSRQVH�IXQFWLRQ

RI�WKH�QRPLQDO�LQWHUHVW�UDWH�LV�UHODWLYHO\�VLPSOH���$����PRQHWDU\�VKRFN�FDXVHV�RQO\�D�����

LQVWDQWDQHRXV�LQIODWLRQ�DW�GDWH�����7KH�EXUVW�RI�LQYHVWPHQWV�OHDGV�WR�DQ�LQFUHDVHG�GHPDQG

IRU�IXQGV�ZKLFK�SXVKHV�UHDO�LQWHUHVW�UDWHV�KLJKHU��$V�WKH�LQYHVWPHQWV�HIIHFW�GHFOLQHV��WKH

IXOO�SULFH�OHYHO�DGMXVWPHQW�LV�FRPSOHWHG��

�LY��+RXUV���7KLV�IXQFWLRQ�VKRZV�WKH�ILQDO�GLPHQVLRQ�RI�WKH�LQFUHDVHG�GHPDQG�IRU�LQYHVWPHQWV



��

JHQHUDWHG�E\�D�PRQHWDU\�VKRFN���$V�DJHQWV�SHUFHLYH�KLJKHU�UDWHV�RI�UHWXUQ�RQ�LQYHVWPHQWV

WKH\�GHVLUH�WR�ZRUN�PRUH�KRXUV�WR�ILQDQFH�VXFK�LQYHVWPHQWV��UHYHDOLQJ�D�����ULVH�RI�KRXUV��

7KH�LPSXOVH�UHVSRQVH�WR�PRQHWDU\�VKRFNV�LV�WKXV�VWURQJO\�DIIHFWHG�E\�WKH�UHDFWLRQ�RI�SULYDWH

H[SHFWDWLRQV�WR�WKH�VKRFN���,QGHHG��WKH�UHDFWLRQ�DSSHDUV�WRR�VWURQJ�DQG�XQUHDOLVWLF�ZLWK�UHVSHFW�WR

FRQVXPSWLRQ���+RZHYHU��RXU�REMHFWLYH�LV�RQO\�WR�DUJXH�WKDW�WKLV�UHVSRQVH�LV�LPSRUWDQW���,Q�IXWXUH

UHVHDUFK�ZLOO�VKDOO�UHIRUPXODWH�WKH�PRGHO�VR�WKDW�UHVSRQVHV�DUH�PRUH�UHDOLVWLF�

���I :K\�'R�0RQHWDU\�6KRFNV�+DYH�5HDO�(IIHFWV�DQG�3RVLWLYH�6KRFNV�,QFUHDVH�2XWSXW��$

6LPSOH�,QWXLWLYH�([SODQDWLRQ

:K\�GR�PRQHWDU\�VKRFNV�KDYH�UHDO�HIIHFWV�DQG�ZK\�GR�SRVLWLYH�VKRFNV�KDYH�SRVLWLYH

HIIHFWV�RQ�RXWSXW"��7KHVH�DUH�WZR�VHSDUDWH�TXHVWLRQV�IRU�ZKLFK�ZH�SURYLGH�LQWXLWLYH�DQVZHUV�EXW

DGGUHVV�WKHP�VHSDUDWHO\���7KH�UHDO�HIIHFWV�RI�PRQH\�LQ�DQ�5%(�LV�D�JHQHULF�SURSHUW\�ZKLFK�DULVHV

IURP�WKH�GLYHUVLW\�RI�EHOLHIV���0RQHWDU\�VKRFNV�KDYH�D�UHDO�HIIHFW�EHFDXVH�DJHQWV�KDYH�GLYHUVH

IRUHFDVWV�RI�LQIODWLRQ��RI�SURGXFWLYLW\�DQG�RI�UDWHV�RI�UHWXUQ�RQ�LQYHVWPHQWV���7KH\�GLVDJUHH�DERXW

WKH�HIIHFWV�RI�PRQHWDU\�VKRFNV�RQ�LQIODWLRQ�EHFDXVH�WKH\�KDYH�GLIIHUHQW�IRUHFDVWV�RI�WKH�UDWH�RI

UHWXUQ�RQ�LQYHVWPHQWV�DQG�KHQFH�RI�WKH�GHPDQG�IRU�PRQH\�ZKLFK�UHVXOWV�IURP�GLIIHULQJ�LQYHVWPHQW

UDWHV���,Q�DGGLWLRQ��DJHQWV�GLVDJUHH�DERXW�WKH�GLVWULEXWLRQ�RI�IXWXUH�PRQHWDU\�VKRFNV�DQG�KHQFH

GLVDJUHH�XSRQ�WKH�FRVW�RI�KROGLQJ�PRQH\���,W�LV�ZURQJ�WR�WKLQN�WKDW�WKLV�DUJXPHQW�ERLOV�GRZQ�WR�D

VXQVSRW�DUJXPHQW�VD\LQJ�WKDW�PRQH\�³KDV�DQ�HIIHFW�EHFDXVH�DJHQWV�H[SHFW�LW�WR�KDYH�DQ�HIIHFW�´�

$JHQWV�KDYH�GLIIHUHQW�IRUHFDVWV�RI�WKH�UHDO�YDULDEOHV�LQ�WKH�HFRQRP\�DQG�RQFH�WKH\�GLVDJUHH�RQ�WKH

LQIODWLRQ�IRUHFDVW�JLYHQ�DQ\�PRQHWDU\�VKRFN��PRQHWDU\�VKRFNV�KDYH�UHDO�HIIHFWV��7KLV�LV�DQDORJRXV

WR�/XFDV¶��������DUJXPHQW�ZKR�H[SODLQHG�QRQ�QHXWUDOLW\�E\�DJHQW¶V�³FRQIXVLRQ´�EHWZHHQ�PRQHWDU\
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VKRFNV�DQG�UHDO�VKRFNV���,Q�DQ�5%(�WKHUH�LV�QR�FRQIXVLRQ��WKHUH�LV�D�GLVDJUHHPHQW�DERXW�IRUHFDVWLQJ

WKH�IXWXUH�DQG�WKLV�LV�VXIILFLHQW�IRU�PRQH\�WR�KDYH�UHDO�HIIHFWV��IRU�D�VLPLODU�DUJXPHQW�VHH�0RWROHVH

�����������������2QFH�DJHQWV�SHUFHLYH�PRQH\�WR�KDYH�D�UHDO�HIIHFW��LW�LV�UDWLRQDO�IRU�WKHP�WR

LQFRUSRUDWH�PRQHWDU\�VKRFNV�DV�D�FRPSRQHQW�DIIHFWLQJ�WKHLU�RZQ�EHOLHIV�DERXW�DOO�YDULDEOHV�LQ�WKH

HFRQRP\��L�H��IRU��k ��WR�DIIHFW�DJHQW¶V�SHUFHSWLRQV����$W�WKLV�SRLQW�ZH�WXUQ�WR�WKH�VHFRQG�TXHVWLRQ���

:K\�GR�SRVLWLYH�PRQHWDU\�VKRFNV�LQFUHDVH�RXWSXW"��*LYHQ�WKH�IDFW��H[SODLQHG�LQ�WKH

SUHYLRXV�SDUDJUDSK��WKDW�PRQH\�KDV�DQ�HIIHFW�RQ�WKH�EHOLHI�RI�DJHQWV��WKH�DQVZHU�WR�WKH�ODVW�TXHVWLRQ

LV�VLPSOH��D�SRVLWLYH�PRQHWDU\�VKRFN�LQ�WKH�PRGHO�JHQHUDWHV�RSWLPLVP�DPRQJ�DJHQWV�DERXW�KLJKHU

UDWHV�RI�UHWXUQ�RQ�LQYHVWPHQWV�DQG�WKXV�FDXVHV�WKHP�WR�EH�ZLOOLQJ�WR�HQJDJH�LQ�PRUH�ULVN\

LQYHVWPHQWV���:KHQ�WKLV�RFFXUV�WKH\�LQFUHDVH�WKHLU�LQSXWV�LQWR�LQYHVWPHQW�SURMHFWV��)RU�WKDW�SXUSRVH

WKH\�ZRUN�KDUGHU�DQG�HYHQ�ORZHU�D�ELW�WKHLU�FRQVXPSWLRQ�LQ�RUGHU�WR�ILQDQFH�WKH�GHVLUHG

LQYHVWPHQWV���,Q�RXU�PRGHO�WKHVH�HIIHFWV�DUH�VKRUW�OLYHG�EHFDXVH�WKHUH�LV�QR�SHUVLVWHQFH�LQ�HLWKHU�WKH

EHOLHIV�RU�LQ�LQYHVWPHQW�RSSRUWXQLWLHV���+RZHYHU��WKH�IDFW�WKDW�WKHVH�HIIHFWV�DUH�VKRUW�OLYHG�KDV

QRWKLQJ�WR�GR�ZLWK�WKH�LGHD�RI�DJHQWV�EHLQJ�³VXUSULVHG´�E\�WKH�PRQHWDU\�VKRFNV���2XU�H[SODQDWLRQ

LV�W\SLFDO�RI�WKH�PHFKDQLVP�ZKLFK�RSHUDWHV�LQ�DQ\�5%(�PRGHO���,Q�IXWXUH�ZRUN�ZH�KRSH�WR�PRGLI\

WKH�PRGHO�VR�WKDW�WKLV�FRQFOXVLRQ�EHFRPHV�PRUH�WUDQVSDUHQW�

,Q�RXU�PRGHO�WKH�PHFKDQLVP�LV�D�ELW�FRPSOLFDWHG�EHFDXVH�RI�WKH�VWURQJ�DVVXPSWLRQ�WKDW

WKHUH�DUH�RQO\�WZR�LQYHVWPHQW�RSSRUWXQLWLHV�DQG�RQO\�RQH�L�L�G��UDQGRP�YDULDEOH�WR�GHWHUPLQH�WKHLU

SURGXFWLYLW\���7KH�UHVXOW�LV�WKDW�ZKHQHYHU�DJHQWV�DUH�RSWLPLVWLF�DERXW�KLJKHU�UHWXUQV�LQ�SURMHFW�6

WKH\�PXVW�EH�SHVVLPLVWLF�DERXW�UHWXUQV�LQ�SURMHFW�0���+HQFH��LW�LV�LPSRVVLEOH�IRU�WKHP�WR�EH

RSWLPLVWLF�DERXW�IXWXUH�UHWXUQV�LQ�ERWK�SURMHFWV���:KHQ� �WKH\�DUH�RSWLPLVWLF�DERXW�SURMHFW�0�

WKH\�LQFUHDVH�LQYHVWPHQWV�LQ�0�EXW�GHFUHDVH�LQYHVWPHQWV�LQ�6���7KH�RSSRVLWH�LV�WUXH�ZKHQ� �
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WKH\�DUH�RSWLPLVWLF�DERXW�UHWXUQ�LQ�6�DQG�SHVVLPLVWLF�DERXW�UHWXUQ�LQ�0���1HYHUWKHOHVV��LQ�RXU�PRGHO

PRQHWDU\�VKRFNV�DOWHU�WKH�LPSDFW�RI� �RQ�WKH�SHUFHSWLRQV�RI�IXWXUH�UHWXUQV�RQ�DVVHWV���+HQFH��LQ

RUGHU�WR�VWLSXODWH�WKDW�DJHQWV�WDNH�PRUH�ULVN�LQ�UHVSRQVH�WR�D�PRQHWDU\�VKRFN�ZH�UHTXLUH�WKDW�

�LQ�HTXDWLRQ����E��LQFUHDVHV�ZLWK� ����7KLV�DFKLHYHV�WKH�WDVN�VLQFH�ZKHQ�

LQFUHDVHV�ZLWK� ��D�ODUJHU�PRQHWDU\�VKRFN�DPSOLILHV�WKH�LPSDFW�RI��� �RQ�WKH�IRUHFDVWHG�UHWXUQ�RQ

LQYHVWPHQWV���,QGHHG��LW�LQFUHDVH�WKH�IRUHFDVWHG�GHYLDWLRQ�RI�� �IURP���DQG�KHQFH�LQFUHDVHV�WKH

H[SHFWHG�UHWXUQV�RQ�LQYHVWPHQWV���7KLV��LQ�WXUQ��LQFUHDVHV�WKH�GHVLUH�WR�LQYHVW��

2XU�DVVXPSWLRQV�DERXW�WKH�LQYHVWPHQW�VHFWRU�LQWHQG�WR�PDNH�D�SHUIHFW�KHGJH�SRVVLEOH�DQG�D

SHUWXUEDWLRQ�DQDO\VLV�UHODWLYH�WR�D�UHIHUHQFH�HFRQRP\�IHDVLEOH���&RQVLGHU�DQ�DOWHUQDWLYH��DQG�PRUH

UHDOLVWLF�PRGHO�ZKLFK�ZH�FDQQRW�LQFRUSRUDWH�LQ�WKH�DQDO\VLV�DW�WKLV�WLPH���,W�SRVWXODWHV�WKDW�WKH

LQYHVWPHQW�VHFWRU�FRQVLVWV�RI�WZR�UDQGRP�YDULDEOHV� �ZLWK�FRUUHODWLRQ

���$Q�DOORFDWLRQ�RI�;� ����LQ�SURMHFW���DQG�< ���LQ�SURMHFW���ZLWK�;���<� ���KDV�D�PHDQ

UHWXUQ�RI�H ��DV�LQ�WKH�FXUUHQW�PRGHO��EXW�D�YDULDQFH�RI� ���,I�WKH�FRUUHODWLRQ�LV
�

FORVH�WR�����D�GLYHUVLILFDWLRQ�DFURVV�SURMHFWV�UHVXOWV�LQ�D�VPDOO�ULVN�LQ�WKH�UHIHUHQFH�HFRQRP\���1RZ

WKH�VXEVWLWXWLRQ�DPRQJ�SURMHFWV�LV�QR�ORQJHU�D�FRQVWUDLQW�LPSRVHG�E\�WKH�PRGHO���$JHQWV�FDQ�EH

RSWLPLVWLF�DERXW�ERWK�SURMHFWV�DQG�DUH�QRW�IRUFHG�WR�EH�SHVVLPLVWLF�DERXW�RQH�ZKHQ�WKH\�EHFRPH

RSWLPLVWLF�DERXW�WKH�RWKHU���,QGHHG��WKH\�FDQ�RSWLPDOO\�LQFUHDVH�LQYHVWPHQWV�LQ�ERWK�SURMHFWV���,Q

VXFK�DQ�HFRQRP\�WKH�UHVXOWV�RI�D�PRQHWDU\�VKRFN�ZRXOG�EH�VLPSOH�DQG�XQDPELJXRXV�LQ�DFFRUG

ZLWK�WKH�H[SODQDWLRQ�JLYHQ�HDUOLHU���,Q�WKDW�FDVH�D�SRVLWLYH�PRQHWDU\�VKRFN�ZRXOG�FDXVH�DJHQWV�WR

EHFRPH�PRUH�RSWLPLVWLF�DERXW�KLJKHU�UDWHV�RI�UHWXUQ�RQ�DOO�ULVN\�LQYHVWPHQWV���

%XW�WKHQ��RQH�PD\�REMHFW��RXU�FRQFOXVLRQ�UHJDUGLQJ�WKH�SRVLWLYH�HIIHFW�RI�PRQHWDU\�VKRFNV

KLQJHV�RQ�WKH�VKRFNV�KDYLQJ�WKH�³ULJKW´�HIIHFW�RQ�EHOLHIV���YLD�D�SDUDPHWHU�OLNH� �����7KLV�LV
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HQWLUHO\�WUXH��WKH�SRVLWLYH�DVVRFLDWLRQ�ZLOO�QRW�EH�SUHVHQW�XQOHVV�SDUDPHWHUV�OLNH�� ��FKDQJH

LQ�WKH�³ULJKW´�ZD\���%XW�WKHQ�UHFDOO�WKDW�LQ�DQ�5%(�PRQHWDU\�VKRFNV�KDYH�UHDO�HIIHFWV�DQG�DOO�DJHQWV

UHFRJQL]H�WKLV���2QFH�UHDO�HIIHFWV���SRVLWLYH�RU�QHJDWLYH���DUH�SUHVHQW�LQ�WKH�HFRQRP\�WKHQ��OLNH�DOO

HQGRJHQRXV�XQFHUWDLQW\��WKH\�EHFRPH�SDUW�RI�UHDOLW\�DQG�LPSDFW�WKH�EHOLHIV�RI�DJHQWV���,Q�IDFW��WKH

LGHD�WKDW�DFWLRQV�RI�WKH�FHQWUDO�EDQN�DIIHFW�WKH�H[SHFWDWLRQV�RI�DJHQWV�LV�FHQWUDO�WR�PRGHUQ�WKLQNLQJ

DERXW�PRQHWDU\�SROLF\���0RVW�GLVFXVVLRQV�DERXW�FUHGLELOLW\�RI�WKH�FHQWUDO�EDQN�KDYH�WR�GR�ZLWK�WKH

LPSDFW�RI�SROLF\�RQ�EHOLHIV�DQG�WKH�HIIHFW�RI�SROLF\�RQ�EHOLHIV�LV�FHQWUDO�WR�WKH�'1.�WKHRU\

GLVFXVVHG�HDUOLHU��H�J��:RRGIRUG������E���

7KH�IDFW�WKDW�SROLF\�KDV�DQ�LPSDFW�RQ�EHOLHIV�LV�FOHDU��WKH�RQO\�TXHVWLRQ�LV�ZKDW�WKDW�LPSDFW

LV���,Q�WKLV�SDSHU�ZH�GR�QRW�GHYHORS�D�IRUPDO�WKHRU\�RI�WKH�LPSDFW�RI�SROLF\�RQ�EHOLHIV���,QVWHDG��ZH

DVVXPHG�WKDW�VXFK�DQ�HIIHFW�H[LVWV�DQG�LW�LV�D�5DWLRQDO�%HOLHI���7KH�DVVXPSWLRQ�WKDW�SDUDPHWHUV�OLNH�

�KDYH�WKH�ULJKW�VLJQ�DUH�WKHQ�FRQGLWLRQV�ZKLFK�VSHFLI\�ZKDW�LW�WDNHV�IRU�D�PRQHWDU\�VKRFN�LQ�RXU

PRGHO�WR�KDYH�D�SRVLWLYH�HIIHFW�RQ�RXWSXW���7KHVH�DUH�DOVR�FRQGLWLRQV�ZKLFK�VSHFLI\�ZKDW�DJHQWV

WKLQN�DERXW�JRYHUQPHQW���,I�DJHQWV�EHOLHYH�WKDW�DFWLRQV�RI�WKH�FHQWUDO�EDQN�DUH�EHQHILFLDO��WKHLU

EHOLHIV�UHIOHFW�VXFK�IDFWV�DQG�SDUDPHWHUV�OLNH� ��H[SUHVV�LW���7KLV�GLVFXVVRQ�DOVR�VXSSRUWV�WKH

YLHZ�WKDW�D�PRQHWDU\�HTXLOLEULXP�FDQQRW�EH�FRPSOHWH�ZLWKRXW�D�IXOO�VSHFLILFDWLRQ�RI�PRQHWDU\

SROLF\���,Q�6HFWLRQ���ZH�GLVFXVV�VRPH�LVVXHV�UHODWHG�WR�RSWLPDO�PRQHWDU\�SROLF\�ZKLFK�ZH�SODQ�WR

SXUVXH�LQ�IXWXUH�UHVHDUFK���%HIRUH�WKLV�ZH�VXP�XS�RXU�FRQFOXVLRQV�

���J :KDW�+DYH�:H�/HDUQHG�IURP�WKH�0RGHO"

&RPSXWDWLRQDO�HFRQRPLFV�LV�D�XVHIXO�WRRO�IRU�WKHRUHWLFDO�ZRUN�LQ�G\QDPLF�HTXLOLEULXP�

DQDO\VLV�ZKHQ�DQDO\WLFDO�UHVXOWV�DUH�GLIILFXOW�WR�REWDLQ���,W�LV�REYLRXV�WKDW�PDQ\�RI�RXU�QXPHULFDO



��

UHVXOWV�ZLOO�FKDQJH�ZLWK�FKDQJHV�LQ�SDUDPHWHUV�RU�VSHFLILFDWLRQ���2XU�PRGHO�KDV�VHYHUDO�XQUHDOLVWLF

IHDWXUHV�ZKLFK�UHVXOW�LQ�QR�SHUVLVWHQFH�RI�LQYHVWPHQW�RSSRUWXQLWLHV��QR�SHUVLVWHQFH�LQ�WKH�EHOLHIV

DQG�WRR�VKDUS�D�UHVSRQVH�RI�FRQVXPSWLRQ�WR�PRQHWDU\�VKRFNV���$OVR��WKH�OLQHDU�VWUXFWXUH�RI�WKH

LQYHVWPHQW�VHFWRU�LV�WRR�VLPSOLVWLF�DQG�UHVXOWV�LQ�ORZ�YRODWLOLW\�RI�WKH�SULFH�RI�WUDGHG�FDSLWDO�JRRGV��

+HQFH��DQ\�HIIRUW�WR�FDOLEUDWH�WKH�PRGHO�UHTXLUHV�VLJQLILFDQW�PRGHO�UHVWUXFWXULQJ���+RZHYHU��RXU

REMHFWLYH�ZDV�WR�IRUPXODWH�DQ�DQDO\WLFDO�IUDPHZRUN�LQ�ZKLFK�WKH�LPSDFW�RI�GLYHUVH�EHOLHIV�FDQ�EH

HYDOXDWHG�DQG��LQ�RXU�YLHZ��WKH�SUHVHQW�PRGHO�GHPRQVWUDWHG�WKH�LPSRUWDQFH�RI�WKLV�HFRQRPLF

IDFWRU��

7KHUH�DUH�RWKHU�FRQFOXVLRQV�ZKLFK��ZH�EHOLHYH��FDQ�EH�GUDZQ�DW�WKLV�WLPH��VLQFH�WKH\�DUH

JHQHULF�WR�DQ\�5%(�PRGHO�DQG�ZH�RIIHU�D�VKRUW�VXPPDU\�RI�WKHVH�

�L��$Q�5%(�SURYLGHV�D�SURSDJDWLRQ�PHFKDQLVP�ZKLFK�LV�FDSDEOH�RI�SURGXFLQJ�IOXFWXDWLRQV�RI

VLJQLILFDQW�PDJQLWXGH���7KH�PHFKDQLVP�RSHUDWLQJ�LQ�WKH�LQYHVWPHQW�VHFWRU�RI�WKLV�PRGHO�ZRUNV

WKURXJKRXW�WKH�HFRQRP\�ZLWK�UHVSHFW�WR�DOO�LQWHUWHPSRUDO�GHFLVLRQV��JLYLQJ�ULVH�WR�SURSDJDWLRQ

HIIHFWV�LQ�FRQVXPHU�GXUDEOHV��KRPH�FRQVWUXFWLRQ��ILQDQFLDO�PDUNHWV��SXEOLF�LQYHVWPHQWV�HWF�

�LL��$Q�5%(�SURYLGHV�D�QDWXUDO�H[SODQDWLRQ�IRU�WKH�KLJK�YRODWLOLW\�RI�LQYHVWPHQWV�DQG�WKH�ODUJH

YROXPH�RI�WUDGH�RQ�ILQDQFLDO�PDUNHWV���7KH�5%(�LV�D�QDWXUDO�VHWWLQJ�WR�VWXG\��LQ�DQ�LQWHJUDWHG�ZD\�

WKH�UHDO�HFRQRP\�DQG�ILQDQFLDO�PDUNHWV�VR�WKDW�IOXFWXDWLRQV�LQ�ERWK�VHFWRUV�DUH�MRLQWO\�SURSDJDWHG�

�LLL��,Q�DQ�5%(�PRQH\�LV�JHQHULFDOO\�QRQ�QHXWUDO�DQG�WKH�3KLOOLSV�FXUYH�DULVHV�DV�D�QDWXUDO�VWDWLVWLFDO

FRQVHTXHQFH�RI�WKH�HIIHFW�RI�H[SHFWDWLRQV�RQ�RXWSXW�DQG�LQIODWLRQ���:H�DFFHSW�WKH�YLHZ�WKDW�RWKHU

IDFWRUV�VXFK�DV�ZDJH�ULJLGLW\�DQG�LPSHUIHFW�SULFH�DGMXVWPHQW�FRQWULEXWH�WR�PRQH\�QRQ�QHXWUDOLW\��

�LY��0RQHWDU\�VKRFNV�JHQHUDWH�FXVWRPDU\�LPSXOVH�UHVSRQVH�IXQFWLRQV�RI�RXWSXW��LQYHVWPHQWV�DQG�



��

FRQVXPSWLRQ�EXW�WKLV�KDV�QRWKLQJ�WR�GR�ZLWK�³VXUSULVHV´�ZKLFK�DJHQWV�H[SHULHQFH���,W�DULVHV�LQ�WKH

5%(�RI�WKLV�SDSHU�GXH�WR�WKH�IDFW�WKDW�D�SRVLWLYH�PRQHWDU\�VKRFN�UHGXFHV�WKH�ULVN�SUHPLXP�ZKLFK

DJHQWV�UHTXLUH�LQ�RUGHU�WR�HQJDJH�LQ�ULVN\�LQYHVWPHQWV��

:H�DGG�D�PHWKRGRORJLFDO�REVHUYDWLRQV���:H�KDYH�XVHG�WKH�³GLVWULEXWLRQ�RI�EHOLHIV´�DV�DQ

H[SODQDWRU\�YDULDEOH�RI�PDUNHW�SHUIRUPDQFH���,QGHHG��WKH�XVH�RI�WKH�GLVWULEXWLRQ�RI�EHOLHI�DV�DQ

H[SODQDWRU\�YDULDEOH�LV�FHQWUDO�WR�DOO�SDSHU�RQ�(QGRJHQRXV�8QFHUWDLQW\�DQG�PDUNHW�YRODWLOLW\�FLWHG

LQ�WKLV�SDSHU���,W�LV�RXU�YLHZ�WKDW�WKH�GLVWULEXWLRQ�RI�EHOLHIV�LV�DV�D�YDOLG�DQ�H[SODQDWRU\�YDULDEOH�DV

DQ\�LQIRUPDWLRQ�DERXW�FKDUDFWHULVWLFV�RI�DJHQWV�RU�WHFKQRORJ\�XVHG�URXWLQHO\�LQ�HFRQRPLF�DQDO\VLV

WR�H[SODLQ�PDUNHW�SHUIRUPDQFH���)RU�WKLV�VDPH�UHDVRQ�ZH�WKLQN�WKDW�WKH�GLVWULEXWLRQ�RI�EHOLHIV�LV�D

XVHIXO�LQIRUPDWLRQ�IRU�WKH�IRUPXODWLRQ�RI�PRQHWDU\�SROLF\���7KDW�LV��VLQFH�DQ�LPSRUWDQW�FRPSRQHQW

RI�HFRQRPLF�IOXFWXDWLRQV�LV�HQGRJHQRXV��FDXVHG�E\�WKH�EHOLHIV�RI�DJHQWV��WKH�FRQGXFW�RI�PRQHWDU\

SROLF\�FRXOG�EH�LPSURYHG�E\�LQFRUSRUDWLQJ�LQIRUPDWLRQ�DERXW�WKH�GLVWULEXWLRQ�RI�EHOLHIV�LQ�WKH

PDUNHW���,Q�WKH�ILQDO�6HFWLRQ���ZH�RIIHU�D�EULHI�GLVFXVVLRQ�RI�WKH�UDWLRQDOH�DQG�REMHFWLYH�RI�FHQWUDO

EDQN�SROLF\��LQ�OLJKW�RI�WKH�FRQFOXVLRQV�RI�WKLV�SDSHU�

���� :KDW�LV�WKH�5DWLRQDOH�IRU�DQG�2EMHFW�RI�0RQHWDU\�3ROLF\"

��� 7KHRUHWLFDO�FRQVLGHUDWLRQV�

:H�QRZ�UHWXUQ�WR�WKH�TXHVWLRQ�SXW�IRUZDUG�LQ�WKH�,QWURGXFWLRQ�WR�WKLV�SDSHU��LQ�RUGHU�WR

GLVFXVV�WKH�MXVWLILFDWLRQ�IRU�PRQHWDU\�SROLF\���:H�VWDUW�E\�VWUHVVLQJ�WKDW�GXH�WR�WKH�HQGRJHQRXV

FRPSRQHQW�RI�YRODWLOLW\�WKH�OHYHO�RI�ULVN�LQ�D�PDUNHW�HFRQRP\�LV�JUHDWHU�WKDQ�WKH�OHYHO�LQGXFHG�E\

WKH�H[RJHQRXV�VKRFNV�ZKLFK�WKH�HFRQRP\�VXVWDLQV���%XW�WKHQ��WKH�IDFW�WKDW�VRFLDO�ULVN�LV�FDXVHG�E\

KXPDQ�FRQGXFW�VXJJHVWV�WKH�SRVVLELOLW\�WKDW�VRFLHW\�PD\�HOHFW�WR�SODFH�VRPH�OLPLWV�RQ�LQGLYLGXDO



��

FKRLFH�VR�DV�WR�UHGXFH�WKH�OHYHO�RI�VXFK�HQGRJHQRXV�YRODWLOLW\���7KLV�ZDV�D�OLQH�RI�WKRXJKW

GLVFXVVHG�E\�.XU]�>����@��VHH�SDJH�L[�[��DQG�H[SORUHG�E\�1LHOVHQ�>����@��>����@���7KH�PDLQ

SUREOHP�FRQIURQWHG�E\�WKLV�DSSURDFK�LV�WKH�IDFW�WKDW�DQ�5%(�ZLWK�FRPSOHWH�KHGJLQJ�RSSRUWXQLWLHV

LV�H[�DQWH�3DUHWR�RSWLPDO�DQG�KHQFH�DQ\�SXEOLF�SROLF\�ZLWK�DQ�HIIHFW��ZLOO�PDNH�VRPH�DJHQWV�ZRUVH

RII�LQ�WHUPV�RI�WKHLU�H[�DQWH�H[SHFWHG�XWLOLW\���.HHSLQJ�WKLV�IDFW�LQ�PLQG�ZH�QRZ�DUJXH�WKDW�WKH

WKHRU\�RI�5%(�RIIHUV�D�VLPSOH�DQG�FUXFLDOO\�LPSRUWDQW�UROH�IRU�WKH�&HQWUDO�%DQN�LQ�D�PDUNHW

HFRQRP\���:H�VXJJHVW�WKDW�WKH�DLP�RI�PRQHWDU\�SROLF\�LV�WR�UHGXFH�WKH�H[FHVV�HQGRJHQRXV

YRODWLOLW\�FRPSRQHQW�RI�LQWHUHVW�UDWHV��DJJUHJDWH�SULFH�OHYHO��DJJUHJDWH�RXWSXW�DQG�RWKHU�PHDVXUHV

RI�HFRQRPLF�DFWLYLW\���6LQFH�D�&HQWUDO�%DQN�FDQQRW�UHGXFH�WKH�YRODWLOLW\�FDXVHG�E\�H[RJHQRXV

VKRFNV��WKH�WDVN�RI�UHGXFLQJ�WKH�HQGRJHQRXV�FRPSRQHQW�RI�HFRQRPLF�IOXFWXDWLRQV�LV�ERWK�DWWDLQDEOH

DQG�VRFLDOO\�GHVLUDEOH���+RZHYHU��WKLV�WDVN�UHTXLUHV�VRPH�FKRLFHV�

2Q�WKH�RQH�KDQG�IUHHGRP�RI�FKRLFH�RI�LQYHVWRUV�LV�WKH�IRXQGDWLRQ�RI�DOO�HIILFLHQF\

FRQVLGHUDWLRQV�OHDGLQJ�WR�WKH�FRPPRQO\�DFFHSWHG�FRQFHSW�RI�H[�DQWH�3DUHWR�RSWLPDOLW\�RI�WKH

DOORFDWLRQ�LQ�D�PDUNHW�HFRQRP\���2Q�WKH�RWKHU�KDQG��WKH�SULFH�RI�VXFK�IUHHGRP�LV�WKH�H[FHVVLYH

OHYHO�RI�YRODWLOLW\�RI�SULFHV�DQG�TXDQWLWLHV�LQ�WKH�PDUNHW�ZKLFK�LV�FDXVHG�E\�WKH�GLYHUVH�DQG�RIWHQ

LQFRQVLVWHQW�EHOLHIV�RI�LQYHVWRUV���7R�VXSSRUW�RXU�SRVLWLRQ�WKDW�PRQHWDU\�SROLF\�LV�MXVWLILHG�LQ�DQ

5%(���ZH�QHHG�WR�DUJXH�WKDW�WKH�H[�SRVW�H[FHVV�YRODWLOLW\�RI�D�PDUNHW�HFRQRP\�LV�XQGHVLUDEOH�

7KH�SUREOHP�RI�UHFRQFLOLQJ�H[�DQWH�DQG�H[�SRVW�VRFLDO�RXWFRPHV�LV�QRW�QHZ���,W�ZDV

GLVFXVVHG�E\�'LDPRQG���������'Uq]H���������6WDUU���������0LUUOHHV���������+DPPRQG��������

��������1LHOVHQ���������������6LOYHVWUH��������DQG�RWKHUV���7KH�LQWHUHVW�LQ�DQ�H[�SRVW�FRQFHSW�RI

RSWLPDOLW\�ZDV�PRWLYDWHG�E\�WZR�FRQVLGHUDWLRQV���)LUVW��UHVHDUFKHUV�KHOG�WKH�YLHZ�WKDW�LQ�DQ

XQFHUWDLQ�ZRUOG�DJHQWV�PD\�KROG�³LQFRUUHFW´�SUREDELOLW\�EHOLHIV�DQG�KHQFH�UHJUHW�WKHLU�GHFLVLRQV



��'LYHUVH�DQG�LQFRQVLVWHQW�VXEMHFWLYH�SUREDELOLW\�EHOLHIV�UDLVH�GLIILFXOWLHV�LQ�GHILQLQJ�DQ�HTXLOLEULXP�LQ
���

JDPHV�ZLWK�LQFRPSOHWH�LQIRUPDWLRQ�DQG�KDYH�OHDG�WR�WKH�³+DUVDQ\L�'RFWULQH´RI�D�FRPPRQ�SULRU�LQ�JDPH�WKHRU\�

�7KDW�LV��WKH�PHDQ�WUDQVLWLRQ�IXQFWLRQ�RU�MRLQW�GHQVLW\�RYHU�REVHUYDEOH�YDULDEOHV��HPSOR\HG�E\�DQ�DJHQW�DW
���

GLIIHUHQW�GDWHV��LV�HTXDO�WR�WKH�WUDQVLWLRQ�IXQFWLRQ�RU�MRLQW�GHQVLW\�RYHU�DOO�REVHUYDEOH�YDULDEOHV�LQ�WKH�HFRQRP\�

��

�H�J��+DPPRQG���������SDJH��������$OVR��VRFLDO�SUHIHUHQFHV�RYHU�LQFRPH�GLVWULEXWLRQ�FRXOG�EH

VHQVLWLYH�WR�H[�SRVW�RXWFRPHV�UDWKHU�WKDQ�H[�DQWH�DQWLFLSDWHG�GLVWULEXWLRQ�RI�FRQVXPSWLRQV��

6HFRQG��GLYHUVH�SUREDELOLW\�EHOLHIV�ZKLFK�PD\�EH�LQFRQVLVWHQW�DFURVV�DJHQWV�UDLVH�GLIILFXOWLHV�LQ

GHILQLQJ�D�³UHSUHVHQWDWLYH�FRQVXPHU´�ZKR�KROGV�D�VRFLDO�H[SHFWHG�XWLOLW\� ��+DPPRQG¶V
���

��������������FRQFHSW�RI�([�3RVW�:HOIDUH�)XQFWLRQ�SURSRVHV�WKDW�VRFLHW\�GLVUHJDUG�WKH�SUREDELOLW\

EHOLHIV�RI�WKH�LQGLYLGXDO�DJHQWV�LQ�IDYRU�RI�VRFLHW\¶V�RZQ�SUREDELOLWLHV�RYHU�VWDWHV����

2XU�WKHRU\�FRQWDLQV�VRPH�HOHPHQWV�ZKLFK�SHUPLW�XV�WR�JR�EH\RQG�WKH�FRQFHSW�RI�([�3RVW

:HOIDUH�)XQFWLRQ�LQ�RUGHU�WR�SURYLGH�D�VRFLDO�PRWLYDWLRQ�IRU�SXEOLF�SROLF\�LQ�D�PDUNHW�HFRQRP\

DQG�VSHFLI\�WKH�SUREDELOLWLHV�ZKLFK�DUH�DSSURSULDWH�IRU�SXEOLF�HYDOXDWLRQ���7R�H[SODLQ�WKHVH�UHFDOO

WKDW�LQ�DQ�5%(�DJHQWV�W\SLFDOO\�KROG�GLYHUVH�QRQ�VWDWLRQDU\�EHOLHIV�UHIOHFWLQJ�WKHLU�YLHZV�RI�WKH

HFRQRPLF�FRQGLWLRQV�DW�HDFK�GDWH���6RFLHW\��UHSUHVHQWHG�E\�WKH�FHQWUDO�EDQN��UHFRJQL]HV�WKDW�ZKHQ

DJHQWV�KROG�GLYHUVH�DQG�LQFRQVLVWHQW�EHOLHIV��VRPH�RU�DOO�RI�WKHP�DUH�ZURQJ���6LQFH�VRFLHW\�GRHV�QRW

KDYH�EHWWHU�LQIRUPDWLRQ�WKDQ�SULYDWH�DJHQWV��WKH�FHQWUDO�EDQN�FDQQRW�GHWHUPLQH�ZKRVH�EHOLHIV�DUH

ULJKW���&RQVHTXHQWO\��PRQHWDU\�SROLF\�PXVW�EH�V\PPHWULF�ZLWK�UHVSHFW�WR�WKH�GLYHUVH�EHOLHIV��2YHU

WLPH�DQ\�DJHQW�PD\�KROG�D�FRUUHFW�RU�DQ�LQFRUUHFW�EHOLHI�LQ�WKH�IRUP�RI�D�VXEMHFWLYH�WUDQVLWLRQ�RU�D

MRLQW�GLVWULEXWLRQ�RYHU�REVHUYDEOHV�DQG�SXEOLF�SROLF\�PXVW�EH�RSWLPDO�LQ�WKH�ORQJ�UXQ��LQ�WKH�VHQVH

WKDW�LW�VKRXOG�EH�D�JRRG�SROLF\�IRU�DQ\�FRQILJXUDWLRQ�RI�EHOLHIV�WKDW�DJHQWV�PD\�KROG�RYHU�WLPH��

7KH�UDWLRQDOLW\�RI�EHOLHI�FRQGLWLRQV�LQ�DQ�5%(�LPSO\�WKDW�WKH�PHDQ�EHOLHI�RI�DQ\�DJHQW�RYHU�WLPH�LV

H[DFWO\�WKH�VWDWLRQDU\�PHDVXUH �DQG�WKLV�SUREDELOLW\�LV�DOVR�WKH�H[SHFWHG�SUREDELOLW\�EHOLHI�RI�D
���
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GHILQHG�E\�WKH�VWDWLRQDU\�PHDVXUH��RU��HPSLULFDO�GLVWULEXWLRQ��
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UDQGRP�DJHQW�WKDW�PD\�EH�SUHVHQW�LQ�WKH�HFRQRP\�DW�DQ\�GDWH���+HQFH��SXEOLF�SROLF\�VKRXOG�EH

RSWLPDO�ZLWK�UHVSHFW�WR�WKH�VWDWLRQDU\�PHDVXUH�RI�DQ�5%(���2EVHUYH�WKDW�WKH�VWDWLRQDU\�PHDVXUH�LV

RQH�XSRQ�ZKLFK�WKH�DJHQWV�DFWXDOO\�DJUHH��LW�LV�WKH�SUREDELOLW\�RQ�VHTXHQFHV�GHGXFHG�IURP�WKH

HPSLULFDO�GLVWULEXWLRQ�RI�HFRQRPLF�YDULDEOHV�DQG�WKLV�GLVWULEXWLRQ�LV�NQRZQ�WR�DOO��

,Q�WKH�5%(�RI�6HFWLRQ���WKH�VWDWLRQDU\�PHDVXUH�LV�GHWHUPLQHG�E\�WKH�MRLQW�SUREDELOLW\

GLVWULEXWLRQ�RI�WKH�H[RJHQRXV�VKRFNV� ��WKH�HTXLOLEULXP�PDS�DQG�E\�WUDQVLWLRQV����G�

ZKLFK�GHWHUPLQHG�WKH�GLVWULEXWLRQ�RI�VWDWHV�RI�EHOLHI�RYHU�WLPH���6LQFH� �DQG�

��LW�IROORZV�WKDW�WKH�VWDWH�VSDFH�IRU�WKH�HFRQRP\�LV� �

$V�D�SUREDELOLW\�P�RQ�WKH�PHDVXUDEOH�VSDFH�� ��% ���WKH�VWDWLRQDU\�PHDVXUH�LV�XQLTXH�WR

HDFK�5%(���:LWK�WKLV�LQ�PLQG��ZH�WXUQ�WR�D�IRUPDO�GHILQLWLRQ�RI�/RQJ�7HUP�3DUHWR�,PSURYLQJ

3ROLF\�LQ�DQ�5%(���7R�PRWLYDWH�WKH�IRFXV�RQ�LPSURYLQJ�SROLFLHV�UDWKHU�WKDQ�HIILFLHQW�SROLFLHV��QRWH

WKDW�XWLOLW\�VHTXHQFHV�DUH�GHILQHG�E\�VHTXHQFHV�RI�FRQVXPSWLRQ��ODERU�DQG�PRQH\�KROGLQJV���7KH

GHILQLWLRQV�RI�IHDVLEOH�FRQVXPSWLRQ�DQG�ODERU�DUH�VWDQGDUG��EXW�IHDVLELOLW\�ZLWK�UHVSHFW�WR�UHDO

PRQH\�KROGLQJ�LV�QRW���6XFK�D�FRQFHSW�UHTXLUHV�D�GHILQLWLRQ�RI�IHDVLEOH�VHTXHQFHV�RI�QRPLQDO

PRQH\�KROGLQJV�DQG�FRUUHVSRQGLQJ�UDWHV�RI�LQIODWLRQ��VXFK�UDWHV�FDQQRW�EH�GHILQHG�GLVUHJDUGLQJ�WKH

PDUNHW�PHFKDQLVP���:H�WKXV�IRFXV�RQ�SROLFLHV�WKDW�ZRXOG�FRPSDUH�WZR�5%(�ZLWK�WKH�VDPH

VSHFLILHG�VWDWLRQDU\�PHDVXUH��UHIOHFWLQJ�WKH�IDFW�WKDW�PRQHWDU\�SROLF\�DFWLRQ�FRXOG�FKDQJH�WKH�5%(

EXW�QRW�WKH�VWDWLRQDU\�PHDVXUH���7KXV��OHW�^ `�EH�D�UDQGRP

VHTXHQFH�RI�FRQVXPSWLRQ��ODERU�DQG�PRQH\�KROGLQJV�LQ�DQ�5%(���7KHVH�DUH�IXQFWLRQV�RQ�WKH�VWDWH

VSDFH�� ��% ��DQG�IRU�DQ\�SUREDELOLW\�PHDVXUH�RQ�� ��% ���WKHLU�H[SHFWHG�XWLOLWLHV�FDQ

EH�HYDOXDWHG���0RUH�VSHFLILFDOO\��GHQRWLQJ�E\��P��WKH�VWDWLRQDU\�PHDVXUH�RI�DQ�5%(��ZH�GHILQH�WKH
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SXEOLFO\�DVVLJQHG�XWLOLW\�RI�DJHQW�N�ZLWK�WKH�VWDWLRQDU\�PHDVXUH�P�RYHU�HTXLOLEULXP�FRQVXPSWLRQ�

ODERU�PRQH\�KROGLQJ�VHTXHQFHV�E\�

���� �

6LQFH�D�SROLF\�PDNHU�QHHGV�WR�HYDOXDWH�GLIIHUHQW�5%(�DOORFDWLRQV�UHVXOWLQJ�IURP�DOWHUQDWLYH�SXEOLF

SROLFLHV�������SURYLGHV�WKH�VRFLDO�HYDOXDWLRQ�RI�VXFK�DOWHUQDWLYH�VHTXHQFHV���6XSSRVH�WKDW�LQ�D�JLYHQ

5%(�D�VHTXHQFH�^ `�RI�UDQGRP�FRQVXPSWLRQV��ODERU�DQG�PRQH\

KROGLQJV�LV�VSHFLILHG���:H�GHQRWH�E\� �WKH�VRFLDO�HYDOXDWLRQ�RI�WKLV�5%(���$

PRQHWDU\�SROLF\�UHVXOWV�LQ�DQ�5%(�DOORFDWLRQ�^ `�DQG�VRFLDO

HYDOXDWLRQ�� ���+DYLQJ�GHILQHG�LQ������ZKDW�VRFLHW\�UHJDUGV�DV�GHVLUDEOH��ZH�ILQDOO\

FDQ�VD\�WKDW�WKLV�ODVW�VHTXHQFH��LV�D�ORQJ�UXQ�3DUHWR�LPSURYLQJ�DOORFDWLRQ�LI�WKH�YHFWRU�LQHTXDOLW\�

�KROGV���:H�DUH�QRW�UDLVLQJ�KHUH�WKH�TXHVWLRQ�RI�KRZ�PRQHWDU\�SROLF\�VKRXOG�EH�FRQGXFWHG

LQ�RUGHU�WR�DWWDLQ�WKHVH�JRDOV��ZH�DUH�RQO\�VSHFLI\LQJ�ZKDW�WKH�JRDOV�VKRXOG�EH�

$Q�([DPSOH

)RU�VLPSOLFLW\��WKH�H[DPSOH�GRHV�QRW�IRFXV�RQ�WKH�PRQHWDU\�SROLF\�DVSHFW�EXW�UDWKHU�RQ�WKH

FRQFHSW�RI�ORQJ�UXQ�3DUHWR�LPSURYLQJ�DOORFDWLRQ���7R�WKDW�HQG��FRQVLGHU�DQ�LQILQLWH�KRUL]RQ

HFRQRP\�ZLWK�FRPSOHWH�PDUNHW�VWUXFWXUH���:LWKLQ�WKLV�HFRQRP\�WKHUH�LV�D�OHDGLQJ�VHFWRU�XVLQJ�D

WHFKQRORJ\�ZKLFK�LV�VLPLODU�WR�WKH�RQH�XVHG�LQ�WKH�LQYHVWPHQW�VHFWRU�RI�WKH�PRGHO�LQ�6HFWLRQ����

7KHUH�LV�D�ODUJH�QXPEHU�RI�LGHQWLFDO�ILUPV�HDFK�OHG�E\�DQ�LQYHVWRU�HQWUHSUHQHXU���$W�HDFK�GDWH�DQ

LQYHVWRU�HQWUHSUHQHXU�XVHV�WKH�SXEOLFO\�DYDLODEOH�WHFKQRORJ\�WR�SURGXFH�RXWSXW���7KH�FRQVWDQW



2XWSXW� /
����; % ���< LI / LV UHDOL]HG

�< LI 5 LV UHDOL]HG�

��

UHWXUQV�WR�VFDOH�WHFKQRORJ\�HPSOR\V�WZR�DJHQWV�ZKR�OLYH�IRU�RQH�SHULRG��WKH�LQYHVWRU�ZLWK

HQGRZPHQW�RI���DQG�D�ZRUNHU�ZKR�ZRUNV�IRU�WKH�LQYHVWRU�DQG�UHFHLYHV�����RI�WKH�RXWSXW����$W

HYHU\�W�DQ�LQYHVWRU�PDNHV�D�FKRLFH�RI�DOORFDWLQJ�KLV�HQGRZPHQW�EHWZHHQ�WZR�WHFKQRORJLHV�0�DQG�6

ZKRVH�LGHQWLWLHV�YDU\�RYHU�WLPH�EXW�DW�DOO�WLPHV�WKH�XQFHUWDLQW\�LQ�WKH�LQGXVWU\�LV�UHSUHVHQWHG�E\�WZR

VWDWHV��/�DQG�5���7KH�ORQJ�WHUP�HPSLULFDO�GLVWULEXWLRQ�RI�WKH�UHDOL]HG�VWDWHV�LV�����IRU�/�DQG�����IRU

5�ZLWK�QR�VHULDO�FRUUHODWLRQ��DQG�KHQFH�WKH�VWDWLRQDU\�PHDVXUH�LV�L�L�G��ZLWK�WKH�SUREDELOLW\�RI�HDFK

VWDWH�EHLQJ�������7UDGLQJ�DQG�LQYHVWPHQWV�WDNH�SODFH�LQ�WKH�PRUQLQJ��RXWSXW�DQG�FRQVXPSWLRQ�LQ�WKH

DIWHUQRRQ���,QYHVWRUV¶�EHOLHIV�DUH�VXFK�WKDW�DW�HDFK�W�DQ�LQYHVWRU�RI�WKDW�GDWH�LV�FHUWDLQ�WKDW�HLWKHU�/

RU�5�ZLOO�EH�UHDOL]HG���7KH\�KROG�5DWLRQDO�%HOLHIV�KHQFH�����RI�WKH�WLPH�DQ�LQYHVWRU�LV�FHUWDLQ�WKDW�/

ZLOO�EH�UHDOL]HG�DQG�����RI�WKH�WLPH�KH�LV�FHUWDLQ�WKDW�5�ZLOO�EH�UHDOL]HG���7KH�EHOLHIV�RI�DOO�LQYHVWRUV

DUH�SHUIHFWO\�FRUUHODWHG�VR�WKDW�ZKHQ�RQH�LV�FHUWDLQ�WKDW�/�ZLOO�EH�UHDOL]HG��DOO�DUH�FHUWDLQ�RI�WKDW��

,QVWHDG�RI�DVVXPLQJ�WKH�DJHQWV�WR�EH�VKRUW�OLYHG�ZH�FRXOG�VLPSO\�DVVXPH�WKDW�DW�GDWH�W�WKH\�GR�QRW

NQRZ�WKH�EHOLHIV�RI�SULRU�LQYHVWRUV�

7KH�RXWSXW�SRVVLELOLWLHV�DUH�UHSUHVHQWHG�E\�WKH�IROORZLQJ�IXQFWLRQ���,I�WKH�LQYHVWRU�DW�W

SODFHV�;�XQLWV�LQ�WHFKQRORJ\�6�DQG�<�XQLWV�LQ�WHFKQRORJ\�0�VXEMHFW�WR�;�< ���RXWSXW�ZLOO�EH�WKH

IROORZLQJ�UDQGRP�YDULDEOH�

+HQFH�ZKHQ�DQ�LQYHVWRU�LV�FHUWDLQ�WKDW�/�ZLOO�EH�UHDOL]HG�KH�VHOHFWV�; ���DQG�< ����ZKHQ�KH�LV

FHUWDLQ�WKDW�5�ZLOO�EH�UHDOL]HG�KH�VHOHFWV�;� ���DQG�<� �����6LQFH�WKH�VWDWLRQDU\�PHDVXUH�LV�L�L�G�

ZLWK�SUREDELOLW\�RI�/�EHLQJ������LW�IROORZV�WKDW�RYHU�WKH�ORQJ�UXQ��WKH�HPSLULFDO�GLVWULEXWLRQ�RI
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RXWSXWV�DQG�LQGLYLGXDO�VKDUHV�RI�WKH�WZR�SDUWLFLSDQWV�DUH

SURSRUWLRQ�RI�WLPH RXWSXW ��LQYHVWRU¶V�VKDUH� �ZRUNHU¶V�VKDUH

��� ����� ����� ����

��� ��� ��� ��

��� ����� ����� ����

��� ����� ����� ����

0HDQ� ����� ������ �����

7KH�³SURSRUWLRQ�RI�WLPH´�HQWULHV�LQ�WKH�WDEOH�DUH�SUREDELOLWLHV�DFFRUGLQJ�WR�WKH�VWDWLRQDU\�PHDVXUH

RI�RXWSXWV���,W�LV�WR�EH�QRWHG�WKDW�WKH�IUHH�PDUNHW�DOORFDWLRQ�UHVXOWV�LQ�RXWVWDQGLQJ�SHUIRUPDQFH����

RI�WKH�WLPH���+RZHYHU��LQ�����RI�WKH�WLPH�LW�KDV�FDWDVWURSKLF�FRQVHTXHQFHV�ZKLFK�SURSDJDWH

WKURXJKRXW�WKH�UHVW�RI�WKH�HFRQRP\��JHQHUDWLQJ�VLJQLILFDQW�VRFLDO�YRODWLOLW\���1RZ�LI�VRFLHW\�VHOHFWV

�DQG� �DW�DOO�GDWHV��WKH�IROORZLQJ�DOORFDWLRQ�LV�VRFLDOO\�IHDVLEOH�

SURSRUWLRQ�RI�WLPH RXWSXW ����LQYHVWRU¶V�VKDUH� ���ZRUNHU¶V�VKDUH

��� ����� ����� ����

��� ����� ����� ����

��� ����� ����� ����

��� ����� ����� ����

0HDQ� ����� ����� ����

+HQFH��DOWKRXJK�WKH�IUHH�PDUNHW�DOORFDWLRQ�LV�H[�DQWH�3DUHWR�RSWLPDO�UHODWLYH�WR�WKH�EHOLHIV�RI�WKH

DJHQWV��WKH�VHFRQG�DOORFDWLRQ�VWRFKDVWLFDOO\�GRPLQDWHV�WKH�ILUVW�UHODWLYH�WR�WKH�VWDWLRQDU\�PHDVXUH��

$Q\�VRFLDO�GHFLVLRQ�PDNHU�ZLWK�FRQFDYH�XWLOLW\�ZKR�KROGV�WKH�L�L�G��VWDWLRQDU\�PHDVXUH�ZLOO�SUHIHU

WKH�VHFRQG�DOORFDWLRQ��+HQFH��WKH�VHFRQG�DOORFDWLRQ�LV�D�ORQJ�WHUP�3DUHWR�LPSURYHPHQW�LQ�DFFRUG

ZLWK�RXU�GHILQLWLRQ�

,Q�RXU�YLHZ�WKH�VHFRQG�DOORFDWLRQ�LV�DQ�DSSURSULDWH�JRDO�IRU�VWDELOL]DWLRQ�SROLF\���2QH�PD\

DUJXH�WKDW�LQ�WKH�IUHH�PDUNHW�DOORFDWLRQ�DOO�DJHQWV�LQ�WKH�HFRQRP\�KDYH�DOO�WKH�RSSRUWXQLWLHV�WR

KHGJH�WKHLU�SRVLWLRQV�DQG�RSWLPL]H�JLYHQ�WKHLU�RZQ�EHOLHIV�DJDLQVW�DOO�ULVNV���7KLV�LV�HQWLUHO\�WUXH

EXW�IDLOV�WR�DGGUHVV�WKH�IDFW�WKDW�WKH�ILUVW�DOORFDWLRQ�UHVXOWV�ERWK�LQ�H[FHVV�IOXFWXDWLRQV�DV�ZHOO�DV�LQ



�:H�SODQQHG�WR�UHIRUPXODWH�WKH�PRGHO�RI�6HFWLRQ���WR�LQFOXGH�VLPXODWLRQ�UHVXOWV�RQ�RSWLPDO�PRQHWDU\
���

SROLF\�ZKLFK�WDUJHWV�VKRUW�WHUP�LQWHUHVW�UDWHV���8QIRUWXQDWHO\��WKH�QHHG�WR�FRPSOHWH�WKH�PDQXVFULSW�LQ�WLPH�IRU�WKH

)HVWVFKULIW�&RQIHUHQFH�LQ�+RQRU�RI�1HG�3KHOSV�SUHYHQWHG�XV�IURP�FDUU\LQJ�RXW�WKLV�ZRUN�DQG�WKH�UHVXOWV�ZLOO�EH

UHSRUWHG�ODWHU�

��

D�VLJQLILFDQW�ORVV�RI�VRFLDO�UHVRXUFHV�LQ�WKH�FDWDVWURSKLF�VWDWHV���%HFDXVH�RI�WKHVH�ORVW�UHVRXUFHV�WKH

ORQJ�WHUP�DYHUDJH�FRQVXPSWLRQ�RI�LQYHVWRUV�DQG�ZRUNHUV�LV�KLJKHU�LQ�WKH�VHFRQG�DOORFDWLRQ�WKDQ�LQ

WKH�ILUVW���7KH�H[DPSOH�DERYH�FDQ�HDVLO\�EH�H[WHQGHG�WR�LQFOXGH�GXUDEOH�FDSLWDO�LQYHVWPHQWV�ZKLFK

DUH�HQWLUHO\�DEDQGRQHG�DIWHU�WKH�FDWDVWURSKLF�VWDWHV���7KLV�ORVV�RI�VRFLDO�UHVRXUFHV��UHVXOWV�LQ�KLJKHU

ORQJ�WHUP�YRODWLOLW\�RI�FRQVXPSWLRQ�EXW�DOVR�LQ�ORZHU�ORQJ�WHUP�PHDQ�RI�WKH�FRQVXPSWLRQ�SURFHVV��

6RPH�PD\�UHJDUG�RXU�H[DPSOH�DV�RQH�RI�VRFLDO�H[WHUQDOLWLHV�RI�EHOLHIV�EXW�WKLV�LV�PHUHO\�D

WHUPLQRORJLFDO�UHVROXWLRQ���2XU�SRVLWLRQ�LV�VXSSRUWHG�E\�DGGLWLRQDO�DUJXPHQWV�EXW�WKHVH�ZLOO�EH

SRVWSRQHG�WR�D�ODWHU�SDSHU�GXH�WR��OLPLWDWLRQ�RI�WLPH�DQG�VSDFH ��
���

��� 6RPH�,OOXVWUDWLRQV�RI�)RUHFDVW�'LVWULEXWLRQV

,Q�7DEOH���ZH�SUHVHQW�IRUHFDVWV�RI�*13�JURZWK�DQG�LQIODWLRQ�IRU������PDGH�E\�WKH

SDUWLFLSDQWV�LQ�WKH�%OXH�&KLS�)RUHFDVWLQJ�DW�WKH�VWDUW�RI�WKDW�\HDU���,W�LV�UDWKHU�H[WUDRUGLQDU\�WKDW

DERXW�KDOI�RI�WKH�SULYDWH�IRUHFDVWHUV�SUHGLFWHG�LQ�-DQXDU\������WKDW������ZLOO�EH�D�UHFHVVLRQ�\HDU

DQG�WKH�RWKHU�KDOI�GLVDJUHHG���7KH�DFWXDO�JURZWK�UDWH�LQ������ZDV������DQG�WKH�LQIODWLRQ�UDWH�������

1RZ��VXSSRVH�\RX�SODFH�\RXUVHOI�LQ�-DQXDU\������DQG�PDNH�D�VWDWLRQDU\�HFRQRPHWULF�IRUHFDVW�RI

*13�JURZWK�ZLWKRXW�D�QRQ�VWDWLRQDU\�MXGJPHQW�DERXW�WKH�FRQGLWLRQV�SUHYDLOLQJ�LQ���������:H�KDYH

GRQH�VR�XVLQJ�D�PRGHO�RI�6WRFN�DQG�:DWVRQ�������D��������E����������DQG�HVWLPDWLQJ�LW�E\

HPSOR\LQJ�D�FRPELQDWLRQ�RI�GLIIXVLRQ�LQGH[HV�DQG�DYHUDJHG�ELYDULDWH�9$5�IRUHFDVWV�XWLOL]LQJ�D

ODUJH�QXPEHU�RI�8�6��WLPH�VHULHV���$OO�QRQ�MXGJPHQWDO�VWDWLRQDU\�IRUHFDVWV�RI�*13�WXUQHG�RXW�



��

7DEOH����%OXH�&KLS�)RUHFDVWV�RI�*13�*URZWK�DQG�,QIODWLRQ�IRU�����
)RUHFDVWHG�3HUFHQW�&KDQJH
-DQXDU\����� 5HDO� *13
)RUHFDVW�IRU����� *13 ���������3ULFH�'HIODWRU

6HDUV�5RHEXFN�	�&R� ���+ ���
$PKROG�	�6��%OHLFKURHGHU ��� ���
3UXGHQWLDO�%DFKH ��� ���/
&KLFDJR�&RUSRUDWLRQ ��� ���
%RVWLDQ�(FRQRPLF�5HVHDUFK ��� ���
)DLPRGHO ��� ���
&DKQHUV�(FRQRPLFV ��� ���
:D\QH�+XPPHU�	�&R����&KLFDJR ��� ���
1DW¶O��&LW\�%DQN�RI�&OHYHODQG ��� ���
,QIRUXP���8QLY��RI�0DU\ODQG ��� ���
&57�*RYHUQPHQW�6HFXULWLHV ��� ���
'XQ�	�%UDGVWUHHW ��� ���
&RQIHUHQFH�%RDUG ��� ���
(FRQRFODVW ��� ���
)LUVW�1DWLRQDO�%DQN�RI�&KLFDJR ��� ���
8QLY��RI�0LFKLJDQ�0�4�(�0� ��� ���
0DQXIDFWXUHUV�1DWO��%DQN���'HWURLW ��� ���
7XUQLQJ�3RLQWV��0LFURPHWULFV� ��� ���
%URZQ�%URWKHUV�+DUULPDQ ��� ���
'HDQ�:LWWHU�5H\QROGV��,QF� ��� ���
/D6DOOH�1DWLRQDO�%DQN ��� ���
1RUWKHUQ�7UXVW�&RPSDQ\ ��� ���
(YDQV�(FRQRPLFV ��� ���
0RUULV�&RKHQ�	�$VVRFLDWHV ���� ���+
3UXGHQWLDO�,QVXUDQFH�&R� ���� ���
&KU\VOHU�&RUSRUDWLRQ ���� ���
(FRQRYLHZV�,QWHUQDWLRQDO�,QF� ���� ���
8�6��7UXVW�&R� ���� ���
5HHGHU�$VVRFLDWHV��&KDUOHV� ���� ���
6LII��2DNOH\��0DUNV��,QF� ���� ���
0RUJDQ�6WDQOH\�	�&R� ���� ���
(JJHUW�(FRQRPLF�(QWHUSULVHV��,QF� ���� ���
&RUH6WDWHV�)LQDQFLDO�&RUS� ���� ���
0RUWJDJH�%DQNHUV�$VVQ��RI�$PHULFD ���� ���
%DQN�RI�$PHULFD ���� ���
(�,��'X�3RQW�GH�1HPRXUV�	�&R� ���� ���
1DWLRQDO�$VVQ��RI�+RPH�%XLOGHUV ���� ���
0HWURSROLWDQ�/LIH�,QVXUDQFH�&R� ���� ���
)RUG�0RWRU�&RPSDQ\ ���� ���
&KDVH�0DQKDWWDQ�%DQN ���� ���
8�6��&KDPEHU�RI�&RPPHUFH ���� ���+
0DQXIDFWXUHUV�+DQRYHU�7UXVW�&R� ���� ���
%DQNHUV�7UXVW�&R� ���� ���
/DXUHQFH�+��0H\HU�	�$VVRF� ���� ���
6HFXULW\�3DFLILF�1DW¶O��%DQN ���� ���
31&�)LQDQFLDO�&RUS� ���� ���
8&/$�%XVLQHVV�)RUHFDVW ���� ���
0HUULOO�/\QFK ���� ���
*HRUJLD�6WDWH�8QLYHUVLW\ ���� ���
(TXLWDEOH�/LIH�$VVXUDQFH ���� ���
0RUJDQ�*XDUDQW\�7UXVW�&R� ���� ���
6KDZPXW�1DWLRQDO�&RUS� ����/ ���

KLJKHU�WKDQ�PRVW�RI�WKH�SULYDWH�IRUHFDVWV���3LFNLQJ�DQRWKHU�GDWH��7DEOH���H[KLELWV�WKH�VDPH

LQIRUPDWLRQ��EXW�IRU�*'3��IRU�0D\��������7KH�UHDOL]HG�JURZWK�UDWH�LQ������ZDV������DQG�WKH

LQIODWLRQ�UDWH�ZDV��������,W�LV�WKXV�HTXDOO\�VXUSULVLQJ�WR�VHH�WKDW�LQ�0D\�������ILYH�PRQWKV�LQWR�WKH

\HDU��ODUJH�YDULDELOLW\�LQ�WKH�IRUHFDVWV�LV�H[KLELWHG�DQG�DOPRVW�DOO�WKH�*'3�IRUHFDVWV�WXUQHG�RXW�WR

EH�ZURQJ����:H�UHSHDWHG�RXU�H[SHULPHQW�ZLWK�WKH�VWDWLRQDU\�IRUHFDVW�DQG�WKLV�WLPH�DOO�QRQ�



��

MXGJPHQWDO�VWDWLRQDU\�IRUHFDVWV�RI�*'3�WXUQHG�RXW�ORZHU�WKDQ�PRVW�RI�WKH�SULYDWH�IRUHFDVWV���

7DEOH����%OXH�&KLS�)RUHFDVWV�RI�*13�*URZWK�DQG�,QIODWLRQ�IRU�����

)RUHFDVWHG�3HUFHQW�&KDQJH
0D\����� 5HDO *'3
)RUHFDVW�IRU����� *'3 ��������3ULFH�'HIODWRU

)LUVW�8QLRQ�&RUS� ���+ ���
7XUQLQJ�3RLQWV��0LFURPHWULFV� ��� ���
-�3�0RUJDQ ��� ���
(YDQV��&DUUROO�	�$VVRF� ��� ���
0RUWJDJH�%DQNHUV�$VVQ��RI�$PHU� ��� ���
*ROGPDQ�6DFKV�	�&R� ��� ���
8�6��7UXVW�&R� ��� ���
86�&KDPEHU�RI�&RPPHUFH ��� ���
%DQF�RI�$PHULFD�&RUS� ��� ���
0RUJDQ�6WDQOH\�'HDQ�:LWWHU ��� ���
:D\QH�+XPPHU�,QYHVWPHQWV�//& ��� ���
%DQN�2QH ��� ���
1RPXUD�6HFXULWLHV ��� ���
0HUULOO�/\QFK ��� ���
3HUQD�$VVRFLDWHV ��� ���
1DWLRQDO�$VVQ��RI�+RPH�%XLOGHUV ��� ���
0DFURHFRQRPLF�$GYLVHUV��//& ��� ���
3UXGHQWLDO�6HFXULWLHV��,QF� ��� ���
/D6DOOH�1DWLRQDO�%DQN ��� ���
&RQIHUHQFH�%RDUG ��� ���
:HOOV�&DSLWDO�0DQDJHPHQW ��� ���
'X3RQW ��� ���
1RUWKHUQ�7UXVW�&RPSDQ\ ��� ���
&KLFDJR�&DSLWDO��,QF� ��� ���
'HXWVFKH�%DQN�6HFXULWLHV ��� ���
&KDVH�6HFXULWLHV��,QF� ��� ���
&UHGLW�6XLVVH�)LUVW�%RVWRQ ��� ���
&RPHULFD ��� ���
0RRG\¶V�,QYHVWRUV�6HUYLFH ��� ���
)DQQLH�0DH ��� ���
)HGHUDO�([SUHVV�&RUS� ��� ���
620�(FRQRPLFV��,QF� ��� ���
1DWLRQDO�$VVQ��RI�5HDOWRUV ��� ���
1DWLRQDO�&LW\�&RUSRUDWLRQ ��� ���
&OHDU�9LHZ�(FRQRPLFV ��� ���
(JJHUW�(FRQRPLF�(QWHUSULVHV��,QF� ��� ���
:()$�*URXS ��� ���
(DWRQ�&RUSRUDWLRQ ��� ���
%HDU�6WHDUQV�	�&R���,QF� ��� ����/
)RUG�0RWRU�&RPSDQ\ ��� ���
0RWRUROD ��� ���
6WDQGDUG�	�3RRUV�&RUS� ��� ���
8&/$�%XVLQHVV�)RUHFDVWLQJ�3URM� ��� ���
,QIRUXP���8QLY��RI�0DU\ODQG ��� ���
3UXGHQWLDO�,QVXUDQFH�&R� ��� ���
:H\HUKDHXVHU�&RPSDQ\ ��� ���
'DLPOHU&KU\VOHU�$* ��� ���
*HRUJLD�6WDWH�8QLYHUVLW\ ��� ���
.HOOQHU�(FRQRPLF�$GYLVHUV ��� ���
(FRQRFODVW ��� ���
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-RXUQDO�RI�0RQHWDU\�(FRQRPLFV����������������
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$SSHQGL[�$��5DWLRQDO�%HOLHIV�$�%ULHI�6XPPDU\�RI�WKH�'HILQLWLRQ

�
7KH�WKHRU\�RI�5DWLRQDO�%HOLHIV��5%���VHH�.XU]���������VWDUWV�ZLWK�WKH�REVHUYDWLRQ�WKDW�WKH�WUXH

SUREDELOLW\�RI�REVHUYHG�YDULDEOHV�LV�QRW�NQRZQ��DJHQWV�PD\�DVVXPH�WKH�WUXH�SURFHVV�LV�QRQ�VWDWLRQDU\���

/DFNLQJ�NQRZOHGJH��UDWLRQDO�DJHQWV�GHYHORS�WKHLU�RZQ�WKHRULHV�LQ�RUGHU�WR�IRUP�SUREDELOLW\�EHOLHIV�DERXW

IXWXUH�HFRQRPLF�HYHQWV���7KH�VHFRQG�DVVXPSWLRQ�LV�WKDW�DW�HDFK�GDWH�W�DQ�DJHQW�KDV�D�JUHDW�GHDO�RI�GDWD

DERXW�SDVW�SHUIRUPDQFH�RI�WKH�HFRQRP\�KHQFH�KLV�UHIHUHQFH�LV�WKH�HPSLULFDO�GLVWULEXWLRQ�GHULYHG�IURP�WKH

IUHTXHQF\�DW�ZKLFK�HYHQWV�RFFXUUHG�LQ�WKH�SDVW��7KH�WKLUG�FRPSRQHQW�RI�WKH�WKHRU\�LV�WKH�REVHUYDWLRQ�WKDW

WKH�HFRQRPLF�OLIH�RI�DQ�DJHQW�LV�VKRUW�UHODWLYH�WR�WKH�FORFN�DW�ZKLFK�QHZ�GDWD�DUULYHV���+HQFH��OHW� �EH

WKH�VSDFH�RI�REVHUYDEOHV�� �D�YHFWRU�RI�WKH�1�REVHUYDEOHV�DQG�OHW� �EH�WKH�UDQGRP

GDWD�IURP����WR�LQILQLW\���7KH�KLVWRU\�IURP��W��RQ�LV� ��KHQFH�[ � �[���7KH�KLVWRU\�XS�WR
 

�W��LV� �DQG�GDWH�W�LV�ODUJH�VR�WKDW�WKH�HPSLULFDO�GLVWULEXWLRQ�RI�WKH�SURFHVV�FDQ�EH

GLVFRYHUHG���7KH�DJHQW¶V�OLIH�/��LV�WKH�VSDQ�ZKHQ�KH�PDNHV�GHFLVLRQV�DQG��/��LV�YHU\�VKRUW�UHODWLYH�WR��W���$Q

DJHQW¶V�EHOLHI�PD\�EH�FRUUHFW�RU�QRW�EXW�WKH�OLWWOH�GDWD��� ��JHQHUDWHG�GXULQJ�KLV�RZQ

HFRQRPLF�OLIH�LV�WRR�VPDOO�WR�SURYLGH�D�UHOLDEOH�WHVW�RI�KLV�WKHRU\���(YHQ�LI�WKHVH�OLPLWHG�REVHUYDWLRQV�FRXOG

QHJDWH�KLV�WKHRU\�ZLWK�VRPH�FRQILGHQFH��VXFK�HYLGHQFH�EHFRPHV�DYDLODEOH�WRR�ODWH��DIWHU�PRVW�HFRQRPLF

GHFLVLRQV�KDYH�EHHQ�PDGH���7KXV��WKH�UDWLRQDOLW\�RI�D�EHOLHI��4��FDQQRW�EH�MXGJHG�WKH�FRPSDWLELOLW\�RI�D

EHOLHI��4��ZLWK�WKH�OLPLW�RI�WKH�GDWD�LQ�WKH�IXWXUH���,QVWHDG��WKH�5%�WKHRU\�GHILQHV�UDWLRQDOLW\�LQ�WHUPV�RI�LWV

FRPSDWLELOLW\�ZLWK�WKH�HPSLULFDO�GLVWULEXWLRQ�RI�SDVW�GDWD���:H�QRZ�H[SODLQ�WKH�UDWLRQDOLW\�FRQGLWLRQV�RI�WKH

WKHRU\�

/HW� EH�WKH�VSDFH�RI�LQILQLWH�VHTXHQFHV��[��DQG�% EH�WKH�%RUHO�F�ILHOG�RI� ���/HW��A�EH

WKH�WUXH�SUREDELOLW\�RQ���� ��%�� ���XQGHU�ZKLFK�WKH�GDWD�LV�JHQHUDWHG��WKLV�SURFHVV�PD\�EH�QRQ�

VWDWLRQDU\���)RU�HDFK�ILQLWH�GLPHQVLRQDO�VHW�%�,�% �DJHQWV�FRPSXWH�WKH�HPSLULFDO�IUHTXHQF\�RI�WKH

HYHQW�GHILQHG�E\�

ZKHUH

7KH�5%�WKHRU\�DVVXPHV�WKH�GDWD�JHQHUDWLQJ�SURFHVV�LV�VWDEOH�LQ�WKH�VHQVH�WKDW�WKH�OLPLWV�DERYH�H[LVW�A�D�H��

7KLV�LV�3URSHUW\�����,W�LPSOLHV�WKDW�DQ�HPSLULFDO�GLVWULEXWLRQ�H[LVWV�DQG�DJHQWV�OHDUQ�IURP�LW�D�SUREDELOLW\�P

RQ�� ��%� �����:H�VKRZ�WKDW��L���P��LV�XQLTXH���LL��P�LV�VWDWLRQDU\�DQG�KHQFH�LV�FDOOHG��WKH�VWDWLRQDU\

PHDVXUH�RI��A����6LQFH��P��LV�OHDUQHG�IURP�WKH�GDWD��WKHUH�LV�QR�GLVDJUHHPHQW�DPRQJ�DJHQWV�DERXW�LW���7KH

SUREDELOLW\��P��LV�WKHLU�FRPPRQ�HPSLULFDO�NQRZOHGJH�

$JHQWV�ZKR�GR�QRW�NQRZ�WKH�WUXH�SUREDELOLW\�A�GLVFRYHU�D�SUREDELOLW\��P��LQGXFHG�E\��A���,I�DQ

HFRQRP\�LV�VWDWLRQDU\��P� �A��EXW�DJHQWV�FRXOG�QRW�NQRZ�WKLV�IDFW���:KDW�DUH�WKH�UHVWULFWLRQV�ZKLFK�WKH

NQRZOHGJH�RI��P�SODFHV�RQ�WKH�EHOLHIV�RI�UDWLRQDO�DJHQWV"��7R�H[SORUH�WKLV�ZH�LQWURGXFH

'HILQLWLRQ�����3URSHUW\����$�SURFHVV��^[ ���W� �������������`�ZLWK�SUREDELOLW\�A��RQ�� ��%� ���LV�VDLG�WR�EH!

:HDN�$V\PSWRWLF�0HDQ�6WDWLRQDU\��:$06����LI�IRU�HDFK�ILQLWH�GLPHQVLRQDO��HYHQW��%0%� �

����H[LVWV�
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:H�VKRZ�WKDW�WKH�FROOHFWLRQ�� �LQGXFHV�D�XQLTXH�SUREDELOLW\� �RQ�� ��%� ���ZKLFK�LV

VWDWLRQDU\���6LQFH�WKLV�KROGV�IRU�DQ\�:$06�SUREDELOLW\�4��ZH�GHQRWH�E\��P ��WKH�SUREDELOLW\�RQ�� �
�

%� ���LQGXFHG�E\�WKH�DERYH�DQDO\WLFDO�SURSHUW\�ZKLFK�4�VDWLVILHV���7KH�FHQWUDO�UHVXOW�RI�WKH�5%�WKHRU\�LV

WKH�IROORZLQJ�

7KHRUHP�����3URSHUWLHV���DQG����DUH�HTXLYDOHQW�DQG�� �IRU�DOO�HYHQWV�$�0�%� ��

$JHQWV�FRPSXWH��P��IURP�WKH�GDWD�DQG�7KHRUHP���OHDGV�WR�D�QDWXUDO�GHILQLWLRQ�RI�ZKDW�LW�PHDQV�IRU�D

SUREDELOLW\�EHOLHI��4��WR�EH�³FRPSDWLEOH�ZLWK�WKH�GDWD´��ZKLFK��P��UHSUHVHQWV�

'HILQLWLRQ����$�SUREDELOLW\�EHOLHI��4�LV�VDLG�WR�EH�FRPSDWLEOH�ZLWK�WKH�REVHUYHG�GDWD��P��LI

�L����4��LV�D�:$06�SUREDELOLW\�RQ��� ��%� ���

�LL���� ����IRU�DOO�HYHQWV�$�0�%� ��

&RQGLWLRQ��LL��LV�WKH�PDLQ�LPSOLFDWLRQ���1RZ�FRQVLGHU�D�UDWLRQDO�DJHQW�ZLWK�D�VWDEOH�EHOLHI�4���+H�NQRZV

E\�WKH�DQDO\WLF�FRQGLWLRQV�DERYH���,I�� ��LW�ZRXOG�SURYH�WKDW�4�LV�QRW�WKH�WUXWK����,QGHHG��LW�ZRXOG

SURYH�WKDW�4�LV�QRW�FRPSDWLEOH�ZLWK�WKH�GDWD��P���7KLV�SURSRVHV�D�QDWXUDO�GHILQLWLRQ�RI�DQ�5%�

'HILQLWLRQ����$�SUREDELOLW\�EHOLHI��4�RQ��� ��%� ����LV�VDLG�WR�EH�D�5DWLRQDO�%HOLHI��5%��UHODWLYH�WR��P�

LI��4��LV�FRPSDWLEOH�ZLWK�WKH�NQRZQ�GDWD��P�

$Q�DJHQW�ZKR�KROGV�D�UDWLRQDO�EHOLHI�4�UHODWLYH�WR��P��PXVW�WKHQ�VDWLVI\�WKH�UDWLRQDOLW\�FRQGLWLRQV

�ò� ��IRU�DOO�VHWV�%0�%� ��

7KHVH�DUH�WKH�FHQWUDO�UHVWULFWLRQV�RI�WKH�5%�WKHRU\��

7KH�LPSOLFDWLRQ�RI��ò��LV�WKDW�XQGHU�5%�DJHQWV�PD\�GLVDJUHH�DERXW�SUREDELOLWLHV�RI�VKRUW�WHUP

HYHQWV�EXW�QRW�DERXW�ORQJ�WHUP�DYHUDJHV���1RWH�WKDW��L���A��LV�D�5DWLRQDO�%HOLHI�DQG�KHQFH�5((�LV�DQ�5%(��

�LL���P�LV�DQ�5%�DOWKRXJK�LW�LV�SRVVLEOH�WKDW�� ����LLL��DQ�5%��4��DQG�WKH�WUXH��A��PD\�GLVDJUHH�RQ

WLPLQJ�RU�VHTXHQFLQJ����LY��DQ�5%��4��DQG�WKH�WUXH��A��PD\�SXW�GLIIHUHQW�SUREDELOLWLHV�RQ�LPSRUWDQW�UDUH

HYHQWV����Y��DQ�5%��4���DOORZV�RSWLPLVP�SHVVLPLVP�UHODWLYH�WR�P�

7KUHH�2EVHUYDWLRQV

�L��,I�DJHQWV�EHOLHYH�WKH�HFRQRP\�LV�VWDWLRQDU\�WKHQ�4 � �P���7KXV��LQ�DQ�5%(�DJHQWV�PD\�EHOLHYH�WKH
�

HFRQRP\�LV�QRQ�VWDWLRQDU\�DQG�GLVDJUHH�DERXW�XQNQRZQ�UHJLPH�SDUDPHWHUV��H�J��PHDQ�YDOXH�IXQFWLRQ��RI

WKH�SURFHVV�

�LL��:KHQ�KROGLQJ�GLYHUVH�EHOLHI�DJHQWV¶�EHOLHIV�DIIHFWV�GHPDQGV�DQG�HTXLOLEULXP�PDSV�KDYH�WKH�JHQHUDO

IRUP�

ZKHUH� �DUH�GDWH�W�FRQGLWLRQDO�SUREDELOLWLHV���,Q�VXFK�HTXLOLEULD�EHOLHIV�DFW�DV�D

SURSDJDWLRQ�PHFKDQLVP�RI�HFRQRPLF�IOXFWXDWLRQV���+HQFH��WKH�5%(�WKHRU\�SURSRVHV�WKDW�HFRQRPLF

IOXFWXDWLRQV�KDYH�DQ�HQGRJHQRXV�FRPSRQHQW�SURSDJDWHG�ZLWKLQ�WKH�HFRQRP\���.XU]��������FDOOHG�LW

(QGRJHQRXV�8QFHUWDLQW\��

�LLL��'LVDJUHHPHQW�DPRQJ�UDWLRQDO�DJHQWV�LPSOLHV�WKHLU�FRQGLWLRQDO�SUREDELOLWLHV�IOXFWXDWH�RYHU�WLPH���)RU

H[DPSOH��FRQVLGHU�D�ILQLWH�VWDWH�0DUNRY�HFRQRP\���$�EHOLHI� �LV�UHSUHVHQWHG�E\�D�VHTXHQFH�RI�VHOHFWLRQV

IURP��VD\����GLIIHUHQW�0DUNRY�PDWULFHV� �ZKLFK�N�EHOLHYHV�DUH�SRVVLEOH���P��LV�UHSUHVHQWHG�E\�D

VLQJOH�PDWUL[��'���,I�DJHQWV�GLVDJUHH� �LPSO\�WKDW� �IRU�M� �������5DWLRQDOLW\�UHTXLUHV�WKH�WLPH

DYHUDJH�RI�WKH� XVHG�E\�N�WR�HTXDO�'���$JHQW�N�ZRXOG�EH�LUUDWLRQDO�LI�KH�XVHG�RQO\�RQH�PDWUL[��VD\
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��VLQFH�WKH�WLPH�DYHUDJH�XQGHU �LV�QRW�'���:KHQ�UDWLRQDO�DJHQWV�GLVDJUHH�WKH\�PXVW�XVH�YDU\LQJ

PDWULFHV�RYHU�WLPH�

7KH�PDLQ�SUREOHP�QRZ�LV�WH�VLPSOLILFDWLRQ�RI�WKH�UDWLRQDOLW\�FRQGLWLRQV��ò����6LQFH�DJHQWV�KROG

GLYHUVH�QRQ�VWDWLRQDU\�EHOLHIV��WKH�SUREOHP�LV�WR�ILQG�D�VLPSOH�PDWKHPDWLFDO�WRRO�IRU�GHVFULELQJ�QRQ�

VWDWLRQDULW\���7KH�WRRO�GHYHORSHG�LV�WKH�&RQGLWLRQDO�6WDELOLW\�7KHRUHP���.XU]�DQG�6FKQHLGHU��������DQG

1LHOVHQ�����������7R�H[SODLQ�WKLV�WKHRUHP�QRWH�WKDW�ZH�ZDQW�WR�GHVFULEH�LQ�D�WUDFWDEOH�ZD\�WKH�QRQ�

VWDWLRQDULW\�RI�D�SURFHVV�RQ�� ��%� ����7KH�&RQGLWLRQDO�6WDELOLW\�7KHRUHP�GHVFULEHV�DOO�WKH�QRQ�

VWDWLRQDULW\�XVLQJ�DUWLILFLDO�YDULDEOHV� �ZLWK�D�PDUJLQDO�SUREDELOLW\�VSDFH�� ��%� �������,W

SRVWXODWHV� �WR�EH�WKH�VWDWH�VSDFH��GHILQHV�D�XQLYHUVDO�SUREDELOLW\�4�RQ�WKH�VSDFH�� �

%� ��DQG�GHILQHV�WKH�GHVLUHG�QRQ�VWDWLRQDU\�SUREDELOLW\�WR�EH�4 ��WKH�FRQGLWLRQDO�SUREDELOLW\�RI��4�
ZLWK�UHVSHFW�WR�WKH�VHTXHQFH� ���7KXV�4�PXVW�VDWLVI\�WKH�FRQGLWLRQ�WKDW�IRU�DOO��$,%�; ���DQG�

�

%,%�< ��
�

��

7KH�FRQGLWLRQDO�SUREDELOLW\�VSDFH��� ��%� ��4 ���LV�QRQ�VWDWLRQDU\�VLQFH�SUREDELOLWLHV�RI�HYHQWV�LQ�
%� ��DUH�QRW�WLPH�LQGHSHQGHQW��WKH\�FKDQJH�ZLWK�WKH�SDUDPHWHUV��\ �ZKLFK�DUH�WLPH�GHSHQGHQW���,I��4! � � � � �� �� �
UHIOHFW�WKH�QRQ�VWDWLRQDULW\�RI�WKH�V\VWHP��WKHQ�ZH�LQWHUSUHW�� �DV�D�PDWKHPDWLFDO�GHVFULSWLRQ

RI�WKDW�QRQ�VWDWLRQDULW\���7KLV�DSSURDFK�LV�FRPPRQ\�XVHG�ZKHUH�<�LV�WKH�VHW�RI�SRVVLEOH�³UHJLPHV´��ILQLWH�RU

LQILQLWH��DQG� �LGHQWLILHV�WKH�UHJLPH�DW�W���+HUH�ZH�XVH�WKLV�PHWKRG�WR�GHVFULEH�WKH�SHUFHLYHG�QRQ

VWDWLRQDULW\�RI�DQ�DJHQW����7KXV�� �LV�WKH�GDWH�W�SUREDELOLW\�EHOLHI�RI�IXWXUH�REVHUYDEOHV�E\�N�DQG�

UHIOHFWV�WKH�³SHUFHSWLRQ´�RU�³DVVHVVPHQW´�RI�DJHQW�N���7KH�DVVHVVPHQW�YDULDEOHV� �DUH

JHQHUDWHG�E\�WKH�DJHQW�KLPVHOI��SURYLGLQJ�D�YRFDEXODU\�WR�GHVFULEH�KLV�EHOLHI�LQ�WKH�QRQ�VWDWLRQDULW\�RI�WKH

REVHUYDEOHV����)URP�DQ�LQIRUPDWLRQDO�SHUVSHFWLYH��DVVHVVPHQW�YDULDEOHV�DUH�SULYDWHO\�SHUFHLYHG�SDUDPHWHUV

LQGLFDWLQJ�KRZ�DQ�DJHQW�LQWHUSUHWV�FXUUHQW�LQIRUPDWLRQ��7KHVH�SXUHO\�VXEMHFWLYH�YDULDEOHV�VKRXOG�QRW�EH

WDNHQ�WR�EH�REMHFWLYH�DQG�WUDQVIHUDEOH��LQIRUPDWLRQ����6LQFH�HYHQ�ZLWKLQ�DQ�LQILQLWH�KRUL]RQ�PRGHO�HDFK

IDPLO\�PHPEHU�OLYHV�IRU�/�SHULRGV��DW�W�KH�GRHV�QRW�NQRZ��\ ��IRU�GDWHV��J��QRW�LQ�KLV�RZQ�OLIHWLPH���,Q�FDVH�
�

RI�RXU�WZR�DJHQWV� �PD\�EH�FRUUHODWHG�DQG�MRLQWO\�GLVWULEXWHG�ZLWK�REVHUYDEOHV���$JHQWV�GR�QRW

NQRZ�WKHVH�GLVWULEXWLRQV�DQG�FDQQRW�OHDUQ�WKHP�IURP�GDWD�VLQFH��N�³NQRZV´�RQO\�KLV�RZQ�SDUDPHWHU� �

7KLV�DSSURDFK�OHDGV�WR�D�WHFKQLFDO�GLIILFXOW\���7R�EH�FRPSDWLEOH�ZLWK�WKH�HDUOLHU�GHYHORSPHQW��KRZ

GR�ZH�NQRZ�ZKHQ�D�FRQGLWLRQDO�V\VWHP�� ��%� �� ��LV�VWDEOH�DQG�3URSHUWLHV���DQG���VDWLVILHG"

$QG�KRZ�GR�ZH�FRPSXWH�WKH�VWDWLRQDU\�PHDVXUH�RI�VXFK�D�FRQGLWLRQDO�V\VWHP"��)RU�DQVZHUV��QRWH�WKDW�VLQFH

WKH�FRQGLWLRQDO�V\VWHP�LV�LQWHQGHG�WR�GHVFULEH�DOO�WKH�QRQ�VWDWLRQDULW\��ZH�FDQ�DVVXPH�WKH�MRLQW�V\VWHP�WR�EH

VWDWLRQDU\���1RZ��IRU�DQ\�MRLQW�V\VWHP�� �%� ����4���WKH�PDUJLQDO�PHDVXUH� ��LV�GHILQHG

E\

���IRU�DOO���$�,%�; ��
�

7KHRUHP������&RQGLWLRQDO�6WDELOLW\�7KHRUHP��.XU]�DQG�6FKQHLGHU�>����@�7KHRUHP�����/HW��

� �%� ����4��EH�VWDWLRQDU\�DQG�HUJRGLF�DQG�OHW��<��EH�FRXQWDEOH�WKHQ

�D����; �%�; ���4 ��7���LV�VWDEOH�DQG�HUJRGLF�IRU�4��D�D���\�
� � �

�E���7KH�VWDWLRQDU\�PHDVXUH�RI���4 ��LV�LQGHSHQGHQW�RI��\��IRU�4��D�D��\��DQG�LI�ZH�GHQRWH�LW�E\�� ��
WKHQ�LW�VDWLVILHV�WKH�FRQGLWLRQ� ����

&RQVLGHU�DQ�H[DPSOH�ZKLFK�ZH�XVH�ODWHU�ZKHQ�\ �,<� �^����`��4 ��LV�D�SUREDELOLW\�EHOLHI�RQ�WKH�MRLQW!
� � � � � � �

SURFHVV�^�[ ���\ ���W� ����������`�ZKLFK�LV�D�0DUNRY�SURFHVV�DQG��FRQGLWLRQDOO\�RQ� ��WKH�GLVWULEXWLRQ�RI��\ �! � � ! � � � � � � � � � � � � � � � � � �� !
� � � � � � � � � � � � � � � � � � �� �

LV�LQGHSHQGHQW�RI�RWKHU�REVHUYDEOHV��7KHQ�WKH�HIIHFWLYH�EHOLHI�� ��LV�GHILQHG�E\�WZR�WUDQVLWLRQ�IXQFWLRQV
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�DQG�� �DV�IROORZV
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