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$EVWUDFW

7KH�OLWHUDWXUH�LV�ILOOHG�ZLWK�H[SODQDWLRQV�RI�ZK\�YDULRXV�WKHRULHV�DUH�QRW�DEOH

WR�H[SODLQ�WKH�HQRUPRXV�SRVW�ZDU�GHFOLQH�LQ�WKH�JURVV�QDWLRQDO�VDYLQJ�UDWH�LQ�WKH�86

DQG�PRVW�*���QDWLRQV���%XW�GHVSLWH�WKHVH�QHJDWLYH�UHVXOWV��WKH�SUHYLRXV�OLWHUDWXUH��E\

IRFXVLQJ�RQO\�RQ�VWHDG\�VWDWH�DQDO\VLV��KDV�QRW�EHHQ�DEOH�WR�FRQFOXGH�ZKHWKHU�WKH

VWDQGDUG�JURZWK�PRGHO�LV�FRPSDWLEOH�ZLWK�WKH�GHFOLQH���7KLV�VKRUW�SDSHU�WDNHV�WKH

VWDQGDUG�JURZWK�PRGHO&ZLWK�DQG�ZLWKRXW�KXPDQ�FDSLWDO�DFFXPXODWLRQ&VHULRXVO\�DQG

H[SORUHV�WKH�G\QDPLFV�RI�VDYLQJ�DORQJ�WKH�WUDQVLWLRQ�SDWK���7KH�SDSHU�LQYHVWLJDWHV

ZKHWKHU�WKH�SURFHVV�RI�IDFWRU�DFFXPXODWLRQ�LWVHOI&ZKLFK��E\�VRPH�HVWLPDWHV��LV�WKH

VRXUFH�RI�PXFK�RI�WKH�LQFUHDVH�LQ�SHU�FDSLWD�LQFRPH�LQ�WKH�86�GXULQJ�WKH�SDVW����

\HDUV&FRXOG�EH�WKH�FDXVH�RI�WKH�GHFUHDVH�LQ�WKH�VDYLQJ�UDWH��WKH�LGHD�EHLQJ�WKDW�DQ

HFRQRP\�FORVH�WR�VWHDG\�VWDWH�PD\�UHTXLUH�D�UHODWLYHO\�ORZHU�RSWLPDO�VDYLQJ�UDWH�

7KH�SDSHU�GHULYHV�WKH�DQDO\WLFDO�SURSHUWLHV�RI�WKH�HQGRJHQRXV�VDYLQJ�UDWH�LQ

WKH�WUDQVLWLRQ�SDWK�RI�WKH�VWDQGDUG�JURZWK�PRGHO�ZLWK�&(6�SURGXFWLRQ��VRPHWKLQJ

WKDW�KDV�HOXGHG�UHVHDUFKHUV�VR�IDU���7KH�RSWLPDO�HQGRJHQRXV�VDYLQJ�UDWH�DORQJ�WKH

WUDQVLWLRQ� SDWK� PLJKW� RYHUVKRRW� �XQGHUVKRRW�� LWV� OLPLWLQJ� YDOXH� ZKHQ� WKH� IDFWRU

VXEVWLWXWLRQ�HODVWLFLW\�EHWZHHQ�FDSLWDO�DQG�ODERU�LV�OHVV�WKDQ��H[FHHGV��XQLW\���7KH

RYHUVKRRWLQJ�FDVH�LV�WKHRUHWLFDOO\�FRQVLVWHQW�ZLWK�ERWK�WKH�SRVW�ZDU�GHFOLQH�LQ�WKH

VDYLQJ�UDWHV�DQG�WKH�SUH�ZDU�LQFUHDVH�LQ�WKH�VDYLQJ�UDWHV�LQ�PRVW�*���FRXQWULHV�

3UHFLVH�FDOFXODWLRQV�RI�WKH�RYHUVKRRWLQJ�FDVH��FDOLEUDWHG�WR�WKH�JURZWK�LQ�SHU�

FDSLWD�LQFRPH�LQ�86�GXULQJ�WKH�SDVW�FHQWXU\��KRZHYHU�VWURQJO\�UHMHFW�WKH�QRWLRQ�WKDW

WKH� GHFOLQH� LQ� WKH� VDYLQJ� UDWH� FDQ� EH� DWWULEXWHG� WR� WUDQVLWLRQDO� G\QDPLFV&WKXV

HOLPLQDWLQJ�SRVVLEO\�WKH�ODVW�KRSH�IRU�WKH�VWDQGDUG�PRGHO�LQ�H[SODLQLQJ�WKH�SRVW�ZDU

GHFOLQH�LQ�WKH�VDYLQJ�UDWH���$OWKRXJK�LW�LV�SRVVLEOH�WR�JHQHUDWH�D�ODUJH�GHFUHDVH�LQ�WKH

VDYLQJ�UDWH�LQGXFHG�YLD�IDFWRU�DFFXPXODWLRQ��LW�LV�QRW�SRVVLEOH�WR�GR�VR�LQ�OLJKW�RI�WKH

RWKHU�VW\OL]HG�IDFWV�W\SLI\LQJ�WKH�86�JURZWK�SURFHVV�GXULQJ�WKH�SDVW�FHQWXU\�

,Q�VXP��LI�WKH�VWDQGDUG�JURZWK�PRGHO�LV�WR�H[SODLQ�WKH�VDYLQJ�UDWH�G\QDPLFV

GXULQJ�WKH�SDVW�FHQWXU\�LQ�WKH�86��WKH�PRGHO�ZLOO�KDYH�WR�GR�VR�ZLWK�D�FKRLFH�RI�D

SURGXFWLRQ�IXQFWLRQ�HYHQ�PRUH�JHQHUDO�WKDQ�&(6���0RUH�OLNHO\�KRZHYHU�WKH�SXUH

5LFDUGLDQ�QDWXUH�RI�WKH�VWDQGDUG�PRGHO�ZLOO�KDYH�WR�EH�DEDQGRQHG�LQ�RUGHU�WR�H[SODLQ

WKH�SRVW�ZDU�GHFOLQH�LQ�WKH�VDYLQJ�UDWH�

.H\�ZRUGV�� 7KH�5DPVH\�&DVV�.RRSPDQV�%DUUR�PRGHO��6DYLQJ��&(6�SURGXFWLRQ

-(/�&RGHV�� (����2����2���



�� ,QWURGXFWLRQ

7KH�JURVV�DQG�QHW�QDWLRQDO�VDYLQJ�UDWHV�GHFUHDVHG�E\�D�SKHQRPHQDO���SHUFHQWDJH�SRLQWV

GXULQJ�WKH�SUHYLRXV�WKUHH�GHFDGHV�LQ�WKH�86�DQG�LQ�PRVW�RI�RWKHU�*���FRXQWULHV�ZLWK�WKH�H[FHSWLRQ

RI�-DSDQ�DQG�PD\EH�*HUPDQ\��VHH�)LJXUHV�������>D���I@���D�FRQFOXVLRQ�UREXVW�WR�HVVHQWLDOO\�HYHU\

GHILQLWLRQ�RI�QDWLRQDO�VDYLQJ����7R�VHH�KRZ�LPSRUWDQW�WKLV�FKDQJH�LQ�WKH�VDYLQJ�UDWH�LV��QRWH�WKDW�WKH

VWDQGDUG��5DPVH\��JURZWK�PRGHO�SUHGLFWV�FRQVHUYDWLYHO\�WKDW�DQ�LQFUHDVH�LQ�WKH�DV\PSWRWLF�JURVV

VDYLQJ�UDWH�E\���SHUFHQWDJH�SRLQWV��VD\�YLD�D�FKDQJH�LQ�WKH�UDWH�RI�WLPH�SUHIHUHQFH��FRUUHVSRQGV�WR

DURXQG�D�����LQFUHDVH�LQ�WKH�ORQJ�UXQ�FDSLWDO�VWRFN�DQG�D�����LQFUHDVH�LQ�WKH�ORQJ�UXQ�RXWSXW�SHU

HIIHFWLYH�ODERU�XQLW����7KHVH�QXPEHUV�HFOLSVH�HYHQ�WKH�XSSHU�ERXQG�RI�WKH�HVWLPDWHV�IRXQG�LQ�WKH

OLWHUDWXUH�SUHGLFWLQJ�WKH�SRWHQWLDO�JDLQV�IURP�PRYLQJ�WR�FRQVXPSWLRQ�EDVHG�WD[DWLRQ�

$Q\�SODXVLEOH�PRGHO�VHHNLQJ�WR�H[SODLQ�WKH�SRVW�ZDU�GHFOLQH�LQ�WKH�86�VDYLQJ�UDWH�PXVW�EH

FRQVLVWHQW�ZLWK�DW�OHDVW�IRXU�VW\OL]HG�IDFWV��>�@�WKH�YDOXH�JHQHUDWHG�E\�WKH�PRGHO�IRU�WKH�LQWHUHVW�UDWH

D�FHQWXU\�DJR�FDQQRW�EH�WRR�ODUJH��.LQJ�DQG�5HEHOR�>����@���>�@�WKH�KDOI�OLIH�RI�JURZWK�LQ�RXWSXW�SHU

HIIHFWLYH�ODERU�XQLW�UHVXOWLQJ�IURP�IDFWRU�DFFXPXODWLRQ�PXVW�EH�UHDVRQDEO\�ORQJ&DURXQG����\HDUV

RU�VR��5REHUW�%DUUR�DQG�;DYLHU�6DOD�L�0DUWLQ�>������7DEOH�����@���>�@�WKH�VDYLQJ�UDWH�PXVW�EH�QRQ�

GHFUHDVLQJ&PRVW�OLNHO\�VWULFWO\�LQFUHDVLQJ&SULRU�WR�::,,��WKH�FDVH�IRU�WKH�86�DQG�PRVW�*��

QDWLRQV�SULRU�WR�::,,���DQG�>�@�WKH�VDYLQJ�UDWH�PXVW�EH�VLJQLILFDQWO\�GHFUHDVLQJ�VRPHWLPH�DIWHU

::,,��WKH�FDVH�IRU�WKH�86�DQG�PRVW�*���QDWLRQV�DIWHU�::,,�>)LJXUHV���DQG��@����6W\OL]HG�IDFWV�>�@

DQG�>�@�WRJHWKHU�GHVFULEH�DQ�RSWLPDO�VDYLQJ�UDWH�WKDW��DW�OHDVW�ZHDNO\��RYHUVKRW�LWV�ORQJ�UXQ�YDOXH�

7KH� OLWHUDWXUH� VHHNLQJ� WR� H[SODLQ� WKH� SRVW�ZDU� GHFOLQH� LQ� WKH� 86� VDYLQJ� UDWH� KDV� EHHQ

GRPLQDWHG�E\�QHJDWLYH�UHVXOWV��VHH�WKH�H[FHOOHQW�UHFHQW�OLWHUDWXUH�VXUYH\�E\�0DUWLQ�%URZQLQJ�DQG

$QQDPDULD�/XVDUGL�>����@����7KHUH�LV�QR�FRQVHQVXV�UHJDUGLQJ�WKH�UROH�WKDW�SRVW�ZDU�GHPRJUDSKLF

VKRFNV�KDYH�KDG�RQ�WKH�VDYLQJ�UDWH��HLWKHU�LQ�VL]H�RU�HYHQ�LQ�VLJQ&DQG�QRQH�RI�WKH�SRSXODU�VWXGLHV

DWWULEXWHV�YHU\�PXFK�RI�WKH�GHFOLQH�WR�GHPRJUDSKLFV����$Q�H[SODQDWLRQ�RI�WKH�VDYLQJ�UDWH�GHFUHDVH

EDVHG�RQ�WHFKQRORJLFDO�VKRFNV�ZRXOG�UHTXLUH� WKDW�IXWXUH�LQFRPH�SURMHFWLRQV�ZHUH�EHLQJ�UHYLVHG

XSZDUG�RYHU�WKH�SDVW�VHYHUDO�GHFDGHV&\HW�SXEOLF�RSLQLRQ�SROOV�DQG�SURMHFWLRQV�E\�'5,��WKH�&%2�

WKH�&($�DQG�WKH�%OXH�&KLS�&RQVHQVXV�)RUHFDVW�KDYH�FRQVLVWHQWO\�LQGLFDWHG�D�GRZQZDUG�UHYLVLRQ

LQ� WKH� H[SHFWHG� JURZWK� UDWH� RI� LQFRPH�GXULQJ� WKH� SDVW� WZR� GHFDGHV�� GXULQJ� D� WLPH� LQ�ZKLFK� D

VLJQLILFDQW� DPRXQW� RI� WKH� GHFOLQH� LQ� QDWLRQDO� VDYLQJ� KDV� RFFXUUHG�� � $Q� H[SODQDWLRQ� EDVHG� RQ



SUHIHUHQFH�VKRFNV�ZRXOG�SUREDEO\�EH�YLHZHG�DV�VXVSHFW�WR�PRVW�HFRQRPLVWV�LI�WKH�WKHRU\�ZDV�QRW

DFFRPSDQLHG�ZLWK�D�FOHDU�H[SODQDWLRQ�RI�ZK\�SUHIHUHQFHV�FKDQJH�LQ�VXFK�D�ZD\�WR�JHQHUDWH�WKH

REVHUYHG�QRQ�PRQRWRQLF�SDWK�IRU�WKH�VDYLQJ�UDWH�RYHU�WLPH���$OWKRXJK�FKDQJHV�LQ�SUHFDXWLRQDU\

VDYLQJ�FDQ�KDYH�D�SRWHQWLDOO\�LPSRUWDQW�LPSDFW�RQ�WKH�OHYHO�RI�VDYLQJ�LQ�D�OLIHF\FOH�PRGHO��LW�KDV�OLWWOH

LPSRUWDQFH�LQ� WKH�VWDQGDUG�5DPVH\�PRGHO�ZKHUH�DJHQWV�FDQ�HIIHFWLYHO\�G\QDPLFDOO\�VHOI�LQVXUH

DJDLQVW� XQH[SHFWHG� GHFUHDVHV� LQ� LQFRPH� DQG� XQH[SHFWHG� LQFUHDVHV� LQ� UHTXLUHG� H[SHQGLWXUHV

�1DUD\DQD�5��.RFKHUODNRWD�>����@����7KH�GHFOLQH�LQ�WD[�UDWHV�GXULQJ�WKH�SDVW�VHYHUDO�GHFDGHV�VKRXOG

KDYH�� LI� DQ\WKLQJ�� OHDG� WR� DQ� LQFUHDVH� LQ� WKH� VDYLQJ� UDWH��� � 2WKHU� FKDQJHV� LQ� WKH� SRVW�ZDU� 86

HFRQRP\&FKDQJHV�LQ�WKH�GLVWULEXWLRQ�RI�LQFRPH��ELJ�FDSLWDO�JDLQV�LQ�KRXVLQJ�DQG�DVVHW�SULFHV��DQG

ILQDQFLDO�PDUNHW� LQQRYDWLRQ&HLWKHU� SURGXFH� WKH�ZURQJ� VLJQ� WKHRUHWLFDOO\� RU� KDYH� QR� HPSLULFDO

VXSSRUW� �VHH� 0DUWLQ� %URZQLQJ� DQG� $QQDPDULD� /XVDUGL��� � 6WLOO� VRPH� RWKHU� UHVHDUFKHUV� KDYH

DEDQGRQHG�WKH�VWDQGDUG�JURZWK�PRGHO�DOWRJHWKHU�LQ�IDYRU�RI�WKH�OLIHF\FOH�PRGHO�DQG�KDYH�DUJXHG�WKDW

LQFUHDVHG�H[SDQVLRQ�RI�ROG�DJH�VXSSRUW�DQG�RWKHU�FKDQJHV�LQ�WKH�WLPLQJ�RI�WD[HV��ZKLFK�DUH�LUUHOHYDQW

LQ�WKH�VWDQGDUG�JURZWK�PRGHO�ZLWK�LWV�5LFDUGLDQ�HTXLYDOHQFH�SURSHUW\��LV�WKH�FXOSULW�EHKLQG�WKH�SRVW�

ZDU�GHFUHDVH� LQ� WKH� QDWLRQDO� VDYLQJ� UDWH�� �7KH� DFWXDO� HYLGHQFH� VXSSRUWLQJ� WKLV� WKHRU\� LV�PL[HG

�FRPSDUH��IRU�H[DPSOH��/DXUHQFH�.RWOLNRII��-DJDGHHVK�*RNKDOH��-RKQ�6DEHOKDXV�>����@�ZLWK�%DUU\

%RVZRUWK�>����@��EXW�LW�DSSHDUV�WR�EH�WKH�PRVW�FRQYLQFLQJ�H[SODQDWLRQ�\HW���1RQHWKHOHVV��%URZQLQJ

DQG�/XVDUGL�FRQFOXGH��WKDW�ZH�DUH�VWLOO�VRPH�ZD\�IURP�KDYLQJ�D�FRQYLQFLQJ�H[SODQDWLRQ�RI�WKH�VDYLQJ

GHFOLQH��

$�OLPLWDWLRQ�RI�WKH�SULRU�DWWHPSWV�WR�H[SODLQ�WKH�GHFUHDVH�LQ�WKH�VDYLQJ�UDWH�KRZHYHU�LV�WKDW

WKH\�WDFLWO\�DVVXPH�WKDW�WKH�HFRQRP\�ZDV�LQ�VWHDG\�VWDWH�SULRU�WR�WKH�VKRFN�RU�SROLF\�FKDQJH���,W�LV

TXLWH�SRVVLEOH�WKDW�IDFWRU�DFFXPXODWLRQ�LWVHOI�PLJKW�SOD\�DQ�LPSRUWDQW�UROH�LQ�H[SODLQLQJ�WKH�VDYLQJ

UDWH�GHFOLQH���%\�QRW�FRQVLGHULQJ�WKH�WUDQVLWLRQDO�G\QDPLFV�RI�WKH�VWDQGDUG�PRGHO�H[SOLFLWO\��WKH

SUHYLRXV�OLWHUDWXUH�FRXOG�QRW�UHMHFW�WKH�DELOLW\�RI�WKH�VWDQGDUG�JURZWK�PRGHO�LQ�H[SODLQLQJ�WKH�GHFOLQH

LQ�WKH�SRVW�ZDU�VDYLQJ�UDWH�

7KH�LGHD�WKDW�WKH�SRVW�ZDU�GHFOLQH�LQ�WKH�86�VDYLQJ�UDWH�FRXOG�EH�WKH�UHVXOW�RI�WUDQVLWLRQDO

G\QDPLFV�VKRXOG�QRW�EH�VXUSULVLQJ�WR�PRVW�HFRQRPLVWV�WUDLQHG�LQ�VWDQGDUG�JURZWK�WKHRU\���'DOH

-RUJHQVRQ�DQG�KLV�FROOHDJXHV�GHYHORSHG�D�YHU\�HODERUDWH�HFRQRPHWULFV�PRGHO�GXULQJ�WKH�SDVW�WZR

GHFDGHV�DQG�WKH\�DWWULEXWH�DV�PXFK�DV�����RI�JURZWK�LQ�SHU�FDSLWD�LQFRPH�GXULQJ�WKLV�FHQWXU\�WR



FKDQJHV�LQ�IDFWRU�LQSXWV��VHH��H�J���'DOH�-RUJHQVRQ�DQG�%DUEDUD�)UDXPHQL�>����@�DQG�UHIHUHQFHV

WKHUHLQ����7KLV�QXPEHU�LPSOLHV�WKDW�WKH�86�HFRQRP\�ZDV�YHU\�IDU�DZD\�IURP�LWV�VWHDG\�VWDWH�D�FHQWXU\

DJR���6LQFH�D�UHDOLVWLF�WUDQVLWLRQ�SDWK�LQ�WKH�VWDQGDUG�JURZWK�WDNHV����\HDUV�RU�PRUH�WR�FRQYHUJH�MXVW

����RI�WKH�ZD\�WR�LWV�OLPLWLQJ�EDODQFHG�SDWK�HTXLOLEULXP&WKH�LQLWLDO�����DW�WKDW&LW�QRW�VXUSULVLQJ

WKDW�LW�LV�SRVVLEOH�WR�JHQHUDWH�D�ULFK�VHW�RI�ORQJ�WUDQVLWLRQDO�G\QDPLFV�XVLQJ�WKH�VWDQGDUG�JURZWK

PRGHO��VHH��H�J���/DZUHQFH�&KULVWLDQR�>����@��5REHUW�.LQJ�DQG�6HUJLR�5HEHOR�>����@��5REHUW�%DUUR

DQG�;DYLHU�6DOD�L�0DUWLQ�>����@����7KH�TXHVWLRQ�WKHUHIRUH�LV�QRW�ZKHWKHU�LW�LV�SRVVLEOH�WR�JHQHUDWH

D�IDFWRU�DFFXPXODWLRQ�LQGXFHG�GHFUHDVH�LQ�WKH�VDYLQJ�UDWH�OLNH�WKDW�REVHUYHG�LQ�WKH�86�GXULQJ�WKH�SDVW

VHYHUDO�GHFDGHV��WKLV�SDUW�LV�HDV\���5DWKHU��WKH�TXHVWLRQ�LV�ZKHWKHU�LW�LV�SRVVLEOH�WR�JHQHUDWH�VXFK�D

GHFUHDVH�WKDW�LV�FRPSDWLEOH�ZLWK�VW\OL]HG�IDFWV�>�@���>�@�

6R�ZK\�KDYHQ
W�UHVHDUFKHUV�LQ�WKH�SDVW�FRQVLGHUHG��WUDQVLWLRQDO�G\QDPLFV�DV�WKH�VRXUFH�RI�WKH

SRVW�ZDU�GHFOLQH� LQ�VDYLQJ"� �7KH�UHDVRQ� LV� WKDW�YHU\� OLWWOH� LV�NQRZQ�DERXW� WKH�SURSHUWLHV�RI� WKH

HQGRJHQRXV� VDYLQJ� UDWH� LQ� WKH� WUDQVLWLRQDO� HFRQRP\� RI� WKH� VWDQGDUG� JURZWK�PRGHO�� � /DZUHQFH

&KULVWLDQR��������SUHVHQWV�VRPH�RI�WKH�HDUOLHVW�VLPXODWLRQ�HYLGHQFH�RI�WKH�WUDQVLWLRQDO�EHKDYLRU�RI

WKH�VDYLQJ�UDWH�IRU�WKH�IXOO�5DPVH\�PRGHO���+H�XVHV�KLV�VLPXODWLRQ�PRGHO�WR�DWWHPSW�WR�H[SODLQ�WKH

VDYLQJ�UDWH�G\QDPLFV�IRU�WKH�SRVW�ZDU�-DSDQHVH�HFRQRP\���+H�DUJXHV�WKDW�XVLQJ�D�6WRQH�*HDU\�XWLOLW\

IXQFWLRQ��ZKHUH�XWLOLW\�LV�SRVLWLYH�RQO\�ZKHQ�FRQVXPSWLRQ�KDV�H[FHHGHG�D�PLQLPDO�DPRXQW��LV�D�TXLWH

UHDVRQDEOH�DSSURDFK�IRU�DQDO\]LQJ�WKH�VDYLQJ�UDWH�G\QDPLFV�LQ�WKH�SRVW�ZDU�-DSDQHVH�HFRQRP\�GXH

WR�WKH�YHU\�ORZ�FRQVXPSWLRQ�DPRQJ�WKH�-DSDQHVH�DIWHU�WKH�ZDU���%HFDXVH�WKH�6WRQH�*HDU\�XWLOLW\

IXQFWLRQ�JHQHUDWHV�DQ�LQFUHDVH�LQ�WKH�JURZWK�UDWH�RI�LQFRPH�DORQJ�WKH�WUDQVLWLRQ�SDWK�IROORZHG�E\�D

GHFUHDVH&VRPHWKLQJ�QRW�WUXH�LQ�WKH�SRVW�ZDU�86&WKH�VDYLQJ�UDWH�GRHV�OLNHZLVH�

.LQJ�DQG�5HEHOR��������SUHVHQW�VLPXODWLRQ�HYLGHQFH�IRU�WKH�5DPVH\�PRGHO�EXW�UHMHFW�WKH

5DPVH\�PRGHO�DOWRJHWKHU�RQ�WKH�EDVLV�WKDW�LW�YLRODWHV�VW\OL]HG�IDFWV�>�@�DQG�>�@���%DUUR�DQG�6DOD�L�

0DUWLQ��������DUH�WKH�ILUVW�WR�GHULYH�DFWXDO�DQDO\WLFDO�SURSHUWLHV�RI�WKH�HQGRJHQRXV�WUDQVLWLRQDO�VDYLQJ

UDWH� IRU� WKH� FDVH� RI�&REE�'RXJODV� SURGXFWLRQ�� � 7KH\� DOVR� UHVFXH� WKH�5DPVH\�PRGHO� IURP� WKH

FULWLFLVPV�RI�.LQJ�DQG�5HEHOR�E\�QRWLQJ�WKDW�D�ODUJH�YDOXH�IRU�WKH�FDSLWDO�VKDUH��WKH\�XVH��������PHDQW

WR�LQFOXGH�KXPDQ�FDSLWDO��LV�FRPSDWLEOH�ZLWK�VW\OL]HG�IDFWV�>�@�DQG�>�@���%DUUR�DQG�6DOD�L�0DUWLQ

KRZHYHU�DGG�D�WKLUG�VW\OL]HG�IDFW�WR�WKH�GHEDWH��D�IDFW�EDVHG�RQ�HYLGHQFH�WKH\�ILQG�LQ�WKH�6XPPHUV�

+HVWRQ�SDQHO�GDWD�VHW��WKH�VDYLQJ�UDWH�LV�JHQHUDOO\�LQFUHDVLQJ�DORQJ�WKH�WUDQVLWLRQ�SDWK���7KLV�VW\OL]HG



IDFW�LV�FRQVLVWHQW�ZLWK�VW\OL]HG�IDFWV�>�@�DQG�>�@�DERYH�VLQFH��E\�>�@��WKH�VDYLQJ�UDWH�LV�LQFUHDVLQJ�HDUO\

LQWR�WKH�WUDQVLWLRQ�SURFHVV�ZKHQ�WKHUH�LV�D�FRQVLGHUDEOH�LQFUHDVH�LQ�LQFRPH�ZKLOH��E\�>�@��WKH�VDYLQJ

UDWH� LV� GHFUHDVLQJ� ODWHU� LQ� WKH� WUDQVLWLRQ�SURFHVV�ZKHQ� WKH� LQFUHDVH� LQ� LQFRPH� LV�PXFK� VPDOOHU�
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7
�DQG�ODUJH

YDOXHV�IRU�U
��D�ODUJHU�YDOXH�RI�U
�DIIRUGV�D�ODUJHU�YDOXH�RI���ZLWKRXW�YLRODWLQJ�WKH�FRQVWUDLQW�'�!�Q��

7KHVH�UHVXOWV�ZHUH�UREXVW�WR�FRQVLGHUDEOH�YDULDWLRQ��LQ�WKH�FDSLWDO�RXWSXW�UDWLR�DQG�WR�RWKHU�SDUDPHWHU

FKRLFHV�DV�ZHOO���7KH�UHDVRQ�IRU�WKH�GLIILFXOW\�LQ�JHQHUDWLQJ�DQ�RYHUVKRRWLQJ�WUDQVLWLRQ�SDWK�LV�WKDW

WKH�FKRLFH�RI�V
� �����WHQGV�WR�QXPHULFDOO\�FRQVWUDLQ�WKH�WUDQVLWLRQ�SDWK�E\�HYLGHQWO\�HQRXJK�RI�DQ

H[WHQW�VXFK�WKDW�WKH�ZLQQHU�EHWZHHQ�WKH�FRPSHWLQJ�LQFRPH�DQG�VXEVWLWXWLRQ�HIIHFWV�QHDU�WKH�VWHDG\

VWDWH�JHWV�UHIOHFWHG�EDFN�DOO�WKH�ZD\�WR�WKH�EHJLQQLQJ�RI�WKH�WUDQVLWLRQ�SDWK�DW� ���+HQFH�WKH�VDYLQJ�N
�

UDWH�LV�FRQVLVWHQWO\�PRQRWRQLFDOO\�GHFUHDVLQJ�WKURXJKRXW�WKH�HQWLUH�WUDQVLWLRQ�SDWK�ZKHQ�V
� �����

6LPXODWLQJ�WKH�3DWK�%HWZHHQ�7LPH���DQG�6WHDG\�6WDWH�&�&DOLEUDWLRQ�$WWHPSW����V
�!����

$VVXPLQJ�V
�!�����DOORZV�IRU�D�JUHDWHU�DPRXQW�RI�YDULDWLRQ�RI�WKH�JURVV�VDYLQJ�UDWH�HDUO\�LQWR



WKH�WUDQVLWLRQ�SDWK�E\��FRQFHSWXDOO\�VSHDNLQJ��SXVKLQJ�WKH�SRLQW� �IXUWKHU�DORQJ�WKH�WUDQVLWLRQ�SDWK�N
�

FRPSDUHG�WR�WKH�FDVH�V
� �������2Q�WKH�RWKHU�KDQG��DVVXPLQJ�WKDW�V
�LV�WRR�PXFK�ELJJHU�WKDQ����

PHDQV�WKDW�ZH�VWHS�IXUWKHU�DZD\�IURP�WKH�VXIILFLHQW�FRQGLWLRQV�RI�WKH�SUHYLRXV�SURSRVLWLRQV�ZKLFK

LPSOLHV�WKDW�ZH�DUH�QR�ORQJHU�JXDUDQWHHG�WKDW�WKH�HQGRJHQRXV�VDYLQJ�UDWH�ZLOO�GHFOLQH�SULRU�WR�WKH

VWHDG\�VWDWH���$�GHOLFDWH�EDODQFLQJ�DFW�WKHUHIRUH�LV�UHTXLUHG�

)LJXUHV���DQG���SUHVHQW�WKH�WUDQVLWLRQ�SDWKV�IRU�)
./
�����DQG�IRU�FOHYHU�FKRLFHV�RI�V
�!����

WKDW&DIWHU�QXPHURXV�JXHVVHV&EDODQFH�WKH�FRPSHWLQJ�HIIHFWV�QRWHG�LQ� WKH�SUHYLRXV�SDUDJUDSK�

)LJXUH���HPSOR\V�)
./
� ������DQG�D�FRQYHQWLRQDO�FDSLWDO�RXWSXW�UDWLR�RI�����ZKHUHDV�)LJXUH���HPSOR\V

)
./
� ������DQG�D�ODUJHU�FDSLWDO�RXWSXW�UDWLR�HTXDO�WR�����WKDW�UHIOHFWV�D�EURDGHU�PHDVXUH�RI�WKH�FDSLWDO

VWRFN�LQFOXGLQJ�DW�OHDVW�VRPH�KXPDQ�FDSLWDO���1RWLFH�WKDW�WKH�WUDQVLWLRQ�SDWK�IRU�WKH�JURVV�VDYLQJ�UDWH

GRHV�LQGHHG�RYHUVKRRW�LWV�OLPLWLQJ�YDOXH�LQ�ERWK�ILJXUHV���1RW�VXUSULVLQJO\��WKH�UHVXOWV�LQ�)LJXUH���

WKDW�HPSOR\�)
./
� �������DUH�QRW�YHU\�SHUVXDVLYH�GXH�WR�WKH�ODUJH�YDOXH�RI�U

�
�DV�ZHOO�DV�GXH�WR�WKH

FRXQWHUIDFWXDO�YDULDWLRQ�LQ�ERWK�WKH�FRQYHQWLRQDO�PHDVXUHV�RI�WKH�FDSLWDO�VKDUH�DQG�FDSLWDO�RXWSXW

UDWLR�� DQG� WKH�TXLFN�FRQYHUJHQFH� UDWH� �KDOI�OLIH� ����\HDUV��� �)LJXUH���KRZHYHU� LV� D� OLWWOH�PRUH

SODXVLEOH���7KH�YDOXH�RI�U
�
�LV�RQO\�������ZLWK�U
� �������DQG�WKH�YDULDWLRQ�LQ�WKH�JURVV�FDSLWDO�VKDUH

DFURVV�WKH�HQWLUH�WUDQVLWLRQ�SDWK�LV�PLQLPDO��IURP�DURXQG������WR�DURXQG���������7KH�FDSLWDO�RXWSXW

UDWLR�LQFUHDVHV�IURP�����WR�����ZKLFK�LV�UHDVRQDEOH��HVSHFLDOO\�XQGHU�D�EURDG�LQWHUSUHWDWLRQ�RI�WKH

FDSLWDO�VWRFN�WKDW�LQFOXGHV�KXPDQ�FDSLWDO���7KH�KDOI�OLIH�IRU�LQFRPH�FRQYHUJHQFH�LV�D�UHVSHFWDEOH���

\HDUV�DOWKRXJK�D�PRUH�SHUVXDVLYH�KDOI�OLIH�ZRXOG�EH�DURXQG����WR����\HDUV�

)LJXUHV��� DQG��� VKRZ� WKDW�� DOWKRXJK� WKH�RYHUVKRRWLQJ�SKHQRPHQRQ�DVVRFLDWHG�ZLWK� WKH

SDUDPHWHUL]DWLRQ�)
./
�����FDQ�VSDQ�QXPHURXV�GHFDGHV��WKH�DFWXDO�PDJQLWXGH�RI�WKH�RYHUVKRRWLQJ�RI

WKH�VDYLQJ�UDWH&PHDVXUHG�DV�WKH�GLIIHUHQFH�EHWZHHQ�WKH�SHDN�RI�WKH�WUDQVLWLRQDO�VDYLQJ�UDWH�DQG�LWV

OLPLWLQJ�YDOXH&LV�RQO\�DERXW�D�IHZ�KXQGUHGWKV�RI�D�SHUFHQWDJH�SRLQW�IRU�D�UHDOLVWLF�SDUDPHWHUL]DWLRQ

RI�WKH�PRGHO���7KLV�VPDOO�PDJQLWXGH�RI�RYHUVKRRWLQJ�SUHVHQWV�D�UDWKHU�FRQYLQFLQJ�FDVH�DJDLQVW�WKH

DELOLW\�RI�WKH�VWDQGDUG�JURZWK�PRGHO�ZLWK�&(6�WHFKQRORJ\�LQ�H[SODLQLQJ�WKH�UHFHQW�GHFUHDVH�LQ�WKH

HQGRJHQRXV�JURVV�VDYLQJ�UDWH�LQ�WKH�86�GXULQJ�WKH�SDVW�WZR�GHFDGHV�

�� &RQFOXVLRQV

7KLV�SDSHU�WRRN�WKH�VWDQGDUG�JURZWK�PRGHO�VHULRXVO\�DQG�H[DPLQHG�ZKHWKHU�WKH�PRGHO�FDQ



H[SODLQ�WKH�ODUJH�SRVW�ZDU�GHFOLQH�LQ�WKH�VDYLQJV�UDWH�LQ�WKH�86�DQG�RWKHU�*���FRXQWULHV�LQ�OLJKW�RI

LWV�SUHYLRXV�SUH�ZDU�QRQ�GHFUHDVH�DQG�LQ�WKH�FRQWH[W�RI�WZR�RWKHU�VW\OL]HG�IDFWV���7KH�SDSHU�ILUVW

UHYLHZHG�DQG�UHMHFWHG� WKH�PRUH� VLPSOH�H[SODQDWLRQV�RI� WKH�GHFUHDVH� LQ� WKH�QDWLRQDO�VDYLQJ�UDWH

FRPSDWLEOH�ZLWK�WKH�VWDQGDUG�PRGHO���7KH�SDSHU�WKHQ�DUJXHG�WKDW�WKH�EHVW�KRSH�IRU�WKH�VWDQGDUG

PRGHO�OLHG�LQ�H[SODLQLQJ�WKH�FKDQJHV�LQ�WKH�VDYLQJ�UDWH�DV�D�UHVXOW�RI�WUDQVLWLRQDO�G\QDPLFV&EXW�WKDW

GRLQJ�VR�UHTXLUHG�D�SURGXFWLRQ�IXQFWLRQ�WKDW�ZDV�PRUH�JHQHUDO�WKDQ�&REE�'RXJODV�

7KH�SURSHUWLHV�RI�WKH�WUDQVLWLRQDO�HQGRJHQRXV�VDYLQJ�UDWH�ZHUH�WKHQ�GHULYHG�LQ�WKH�FRQWH[W

RI�&(6�SURGXFWLRQ���,W�ZDV�WKHQ�SURYHQ�WKDW�WKH�JURVV�VDYLQJ�UDWH�PLJKW�RYHUVKRRW��XQGHUVKRRW��LWV

OLPLWLQJ�YDOXH�ZKHQ�WKH�IDFWRU�VXEVWLWXWLRQ�HODVWLFLW\�LV�OHVV�WKDQ��H[FHHGV��XQLW\���7KH�RYHUVKRRWLQJ

FDVH�RIIHUV�D�SRVVLEOH�H[SODQDWLRQ�RI�WKH�VDYLQJ�UDWH�G\QDPLFV�GXULQJ�WKH�SUHYLRXV�FHQWXU\�

([DFW�QXPHULFDO�FDOFXODWLRQV�RI�WKH�WUDQVLWLRQ�SDWK�VKRZHG�WKDW�HPSOR\LQJ�D�YDOXH�RI�WKH

VXEVWLWXWLRQ� HODVWLFLW\� EHWZHHQ� ���� DQG� ���� ZDV� DEOH� WR� JHQHUDWH� RQO\� D� YHU\� VPDOO� DPRXQW� RI

RYHUVKRRWLQJ&IDU�IURP�WKH�RYHUVKRRWLQJ�HPSLULFDOO\�REVHUYHG�LQ�WKH�WLPH�VHULHV�GDWD���6RPHZKDW

VXUSULVLQJO\�� WKLV� UHVXOW�ZDV� WUXH� HYHQ�ZKHQ� XVLQJ� DQ� HODVWLFLW\� HTXDO� WR� ����� FRUUHVSRQGLQJ� WR

LPSODXVLEOH�LQLWLDO�FRQGLWLRQV�DQG�DQ�LPSODXVLEOH�WUDQVLWLRQ�SDWK���$OWKRXJK�,�VLPXODWHG�RQO\�WKH�86

HFRQRP\��WKH�UHVXOWV�DUH�UREXVW�WR�VXFK�D�ODUJH�SDUDPHWHU�UDQJH�DQG�DVVXPSWLRQV�WKDW�WKH�JHQHUDO

UHVXOWV�VKRXOG�DSSO\�WR�DOO�RI�WKH�*���FRXQWULHV�ZLWK�VDYLQJ�EHKDYLRUV�VLPLODU�WR�WKDW�RI�WKH�86�

2I�FRXUVH��LW�LV�SRVVLEOH�WKDW�RQH�PLJKW�VRPH�GD\�ILQG�D�SURGXFWLRQ�IXQFWLRQ�WKDW�JHQHUDWHV

WKH�SRVW�ZDU�GHFOLQH�LQ�WKH�VDYLQJ�UDWH�LQ�OLJKW�RI�WKH�RWKHU�VW\OL]HG�IDFWV�W\SLI\LQJ�WKH�86�JURZWK

SURFHVV�GXULQJ�WKH�SDVW�FHQWXU\���1RQHWKHOHVV��WKH�VWDQGDUG�PRGHO�ZLWK�D�IOH[LEOH�SURGXFWLRQ�IXQFWLRQ

�&(6��GRHV�QRW�GR�WKH�MRE���%XW�D�PRGLILHG�PRGHO�LQ�ZKLFK�DW�OHDVW�D�IUDFWLRQ�RI�WKH�DJHQWV�DUH�QRQ�

5LFDUGLDQ�LV�DEOH�WR�JHQHUDWH�D�VL]HDEOH�VKRUW�WR�PHGLXP�UXQ�GHFOLQH�LQ�WKH�SRVW�ZDU�VDYLQJ�UDWH�LQ

WKH� SUHVHQFH� RI� WKH� SRVW�ZDU� JURZWK� LQ� XQIXQGHG� OLDELOLWLHV�� � 7KLV� LV� WUXH� LQ� D�PRGHO� LQ�ZKLFK

5LFDUGLDQ�DQG�OLIHF\FOH�DJHQWV�FR�H[LVW�DQG�LW�LV�DOVR�WUXH�LQ�WKH�%ODQFKDUG��������PRGHO�ZKLFK�FDQ

EH�LQWHUSUHWHG�DV�LQFRUSRUDWLQJ�SUREDELOLVWLF�DOWUXLVWLF�OLQNDJHV��%ODQFKDUG�>������IRRWQRWH��@���

$SSHQGL[

'(5,9$7,21 2) (48$7,21 ���

7KH��HTXDWLRQV�RI�PRWLRQ��IRU�WKH�PRGHO�LQ�6HFWLRQ���FDQ�EH�VKRZQ�WR�EH�



� 7KLV SURRI JHQHUDOL]HV WKH GHULYDWLRQ RI %DUUR DQG 6DOD�L�0DUWLQ ������ $SSHQGL[ �%�� ZKR FRQVLGHUHG &REE

'RXJODV WHFKQRORJ\� WR WKH FDVH RI &(6 WHFKQRORJ\�
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0DUWLQ����������7KLV�QRYHO�DSSURDFK�WUDQVIRUPV�WKH�VWDQGDUG�ERXQGDU\�YDOXH�SUREOHP�LQWR�DQ�HDVLHU

LQLWLDO�YDOXH�SUREOHP�E\�HPSOR\LQJ�/
+{SLWDO
V�UXOH�DW�WKH�OLPLW�SRLQW� ��WKH�VORSH�RI� �F � �N� 
 � �F �� �N
�

�

WKH�SROLF\�IXQFWLRQ��HTXDWLRQ��$�����LV�LQGHWHUPLQDQW�DW�WKH�OLPLW�SRLQW����$SSO\LQJ�/
+{SLWDO
V�UXOH

WR�HTXDWLRQ��$����DW�WKH�OLPLW�SRLQW�UHQGHUV�D�TXDGUDWLF�HTXDWLRQ�LQ� ���7KH�SRVLWLYH�URRW�RI0 �F� �N
�

��G �N

WKLV�TXDGUDWLF�HTXDWLRQ�LV�WKH�FRUUHFW�VROXWLRQ�VLQFH� �!����)LJXUH������$IWHU�D�OLWWOH�DOJHEUD�0 �F� �N
�

��G �N

LW�FDQ�EH�VKRZQ�WKDW�WKH�SRVLWLYH�URRW�LQ�WKH�PRGHO�KHUHLQ�LV�JLYHQ�E\

�L� �
0 �F� �N

�

�

G �N



I �� �N
�

� 	 �[�Q�
� � I �� �N
�

� 	 �[�Q�
�
�

	 �
�F �

�
I ��� �N

�

�

���

�



5HIHUHQFHV��IRU�SDSHU�DQG�$SSHQGL[�

%DUUR��5REHUW�-����$UH�*RYHUQPHQW�%RQGV�1HW�:HDOWK"��-RXUQDO�RI�3ROLWLFDO�(FRQRP\���������1RY�

'HF��������SDJHV�����������

&&&&&�DQG�6DOD�L�0DUWLQ��;DYLHU���(FRQRPLF�*URZWK���0F*UDZ�+LOO��86$�������

%ODQFKDUG��2OLYLHU�-����'HEW��'HILFLWV��DQG�)LQLWH�+RUL]RQV����-RXUQDO�RI�3ROLWLFDO�(FRQRP\��������

$SULO�������SDJHV��������

%RVZRUWK�� %DUU\�� � �8QGHUVWDQGLQJ� WKH� 3RVWZDU� 'HFOLQH� LQ� 8�6�� 6DYLQJ�� $� &RKRUW� $QDO\VLV� �

&RPPHQWV�DQG�'LVFXVVLRQ���%URRNLQJV�3DSHUV�RQ�(FRQRPLF�$FWLYLW\�����������SDJHV���������

%URZQLQJ��0DUWLQ�DQG�$QQDPDULD�/XVDUGL����+RXVHKROG�6DYLQJ���0LFUR�7KHRULHV�DQG�0LFUR�)DFWV��

-RXUQDO�RI�(FRQRPLF�/LWHUDWXUH���������'HFHPEHU�������SDJHV�����������

&KULVWLDQR��/DZUHQFH�-����8QGHUVWDQGLQJ�-DSDQ
V�6DYLQJ�5DWH���7KH�5HFRQVWUXFWLRQ�+\SRWKHVLV��

)HGHUDO�5HVHUYH�%DQN�RI�0LQQHDSROLV�4XDUWHUO\�5HYLHZ���������6SULQJ�������SDJHV�������

*RNKDOH��-DJDGHHVK��/DXUHQFH�.RWOLNRII�DQG�-RKQ�6DEHOKDXV����8QGHUVWDQGLQJ�WKH�3RVWZDU�'HFOLQH

LQ�8�6��6DYLQJ��$�&RKRUW�$QDO\VLV����%URRNLQJV�3DSHUV�RQ�(FRQRPLF�$FWLYLW\�����������SDJHV�����

����

-RUJHQVRQ��'DOH�DQG�)UDXPHQL��%DUEDUD����7KH�$FFXPXODWLRQ�RI�+XPDQ�DQG�1RQKXPDQ�&DSLWDO�

������������LQ�5REHUW�(��/LSVH\�DQG�+HOHQ�6WRQH�7LFH��HGV���7KH�0HDVXUHPHQW�RI�6DYLQJ��,QYHVWPHQW�

DQG�:HDOWK��&KLFDJR��8QLYHUVLW\�RI�&KLFDJR�3UHVV��IRU�WKH�1DWLRQDO�%XUHDX�RI�(FRQRPLF�5HVHDUFK�

�������SDJHV���������

.LQJ��5REHUW�DQG�6HUJLR�5HEHOR���7UDQVLWLRQDO�'\QDPLFV�DQG�(FRQRPLF�*URZWK�LQ�WKH�1HRFODVVLFDO

0RGHO����7KH�$PHULFDQ�(FRQRPLF�5HYLHZ���������������SDJHV���������

.RFKHUODNRWD��1DUD\DQD���7KH�(TXLW\�3UHPLXP��,W
V�6WLOO�D�3X]]OH����-RXUQDO�RI�(FRQRPLF�/LWHUDWXUH�

�������������SDJHV�������

0XOOLJDQ�� &DVH\� DQG� 6DOD�L�0DUWLQ��;DYLHU�� �7UDQVLWLRQDO� '\QDPLFV� LQ� 7ZR�6HFWRU�0RGHOV� RI

(QGRJHQRXV�*URZWK����4XDUWHUO\�-RXUQDO�RI�(FRQRPLFV����������$XJXVW�������SDJHV��������

5DPVH\��)UDQN����$�0DWKHPDWLFDO�7KHRU\�RI�6DYLQJ����(FRQRPLF�-RXUQDO������'HFHPEHU�����������

����



�� �� �� �� �� �� �� ��

�

�

��

��

��

��

��

��

*URVV�VDYLQJ�UDWH�LQFOXGLQJ�FRQVXPHU�GXUDEOHV

*URVV�VDYLQJ�UDWH�H[FOXGLQJ�FRQVXPHU�GXUDEOHV

1HW�VDYLQJ�UDWH�H[FOXGLQJ�FRQVXPHU�GXUDEOHV

1HW�VDYLQJ�UDWH�LQFOXGLQJ�FRQVXPHU�GXUDEOHV

6JG 75 )TQUU CPF 0GV 0CVKQPCN 5CXKPI 4CVGU KP VJG 2QUV�99++ 'TC


(KIWTG ��

6RXUFHV � 1RWHV� ��� &DOFXDODWLRQV RI WKH JURVV QDWLRQDO VDYLQJ UDWHV DUH FRQVLVWHQWO\ PHDVXUHG DQG EDVHG RQ WKH

QHZO\ UHYLVHG 1,3$ DFFRXQWV ZKLFK LQFOXGH DOO IRUP RI JRYHUQPHQW VDYLQJ �LQFOXGLQJ

PLOLWDU\ LQYHVWPHQW��

��� 7KH QHW VDYLQJ UDWHV HTXDO WKH JURVV VDYLQJ UDWHV OHVV FDSLWDO FRQVXPSWLRQ� DV PHDVXUHG LQ WKH

)HG
V )ORZ RI )XQGV�
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6JG )TQUU CPF 0GV 0CVKQPCN 5CXKPI 4CVGU HQT VJG )�� KP VJG 2QUV�99++ 'TC


(KIWTGU � =C � I?�

�D�� &DQDGD �E�� 8QLWHG�6WDWHV

�F� )UDQFH �G� -DSDQ
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6JG )TQUU CPF 0GV 0CVKQPCN 5CXKPI 4CVGU HQT VJG )�� KP VJG 2QUV�99++ 'TC� %QPVKPWGF


(KIWTG �� %QPVKPWGF�

�H� *HUPDQ\ �I� ,WDO\

�J� 8QLWHG�.LQJGRP

6RXUFHV � 1RWHV� ��� *URVV QDWLRQDO VDYLQJ UDWHV FRPSXWHG IURP GDWD VXSSOLHG E\ WKH 2(&' DQG IROORZV WKH 81

GHILQLWLRQ RI JURVV VDYLQJ ZKLFK H[FOXGHV ERWK FRQVXPHU GXUDEOHV DQG VRPH RI JRYHUQPHQW VDYLQJ

�LQYHVWPHQW LQ PLOLWDU\ FDSLWDO��

��� 'DWD IRU ,WDO\ IURP ���� � ���� ZDV QRW DYDLODEOH�
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2JCUG &KCITCO HQT VJG 0GQENCUUKECN 2TQFWEVKQP (WPEVKQP YKVJ

%'5 2TQFWEVKQP CPF )-. � ��� CPF VJG +ORNKGF 5CXKPI 4CVG�

6JG %CUG QH CP 1XGTUJQQVKPI 5CXKPI 4CVG


(KIWTG ��
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�� ,Q�WKH�����V��VRPH�UHVHDUFKHUV�LQLWLDOO\�GLVPLVVHG�WKH�SRVW�ZDU�GHFOLQH�LQ�WKH�VDYLQJ�DV�D

PHDVXUHPHQW�SUREOHP���6HH��IRU�H[DPSOH��3DWULF�+HQGHUVKRWW�DQG�-RH�3HHN����������0RUH

UHFHQW� UHVHDUFK� �DQG� DSSDUHQWO\� WKH� FRQVHQVXV�RSLQLRQ�� FRQWUDGLFWV� WKLV� FODLP�� �6HH�� IRU

H[DPSOH��5REHUW�/LSVH\�DQG�,UYLQJ�.UDYLV���������/DQV�%RYHQEHUJ�DQG�2ZHQ�(YDQV��������

WKH� ����� &%2� 6WXG\� $VVHVVLQJ� WKH� 'HFOLQH� LQ� WKH� 1DWLRQDO� 6DYLQJ� 5DWH� DQG� 0DUWLQ

%URZQLQJ�DQG�$QQDPDULD�/XVDUGL����������,QGHHG��XVLQJ�WKH�XVXDO�GHILQLWLRQV��SHUVRQDO�

SULYDWH�DQG�SXEOLF�VDYLQJ�KDV�GHFUHDVHG�LQ�PRVW�*���FRXQWULHV��LQFOXGLQJ�WKH�86��VLQFH�WKH

HQG�RI�::,,���7KHVH�UHVXOWV�DUH�UREXVW�WR��D��FKDQJHV�LQ�GHSUHFLDWLRQ�DVVXPSWLRQV��QRWLFH

WKDW�WKH�JURVV�VDYLQJ�UDWH�LQ�)LJXUH���KDV�DOVR�GHFOLQHG����E��FRXQWLQJ�FRQVXPHU�GXUDEOHV�DV

VDYLQJ��)LJXUH�����DQG��F��LQFOXGLQJ�FKDQJHV�LQ�WKH�YDOXH�RI�DVVHWV��&%2�>����@��DOVR�VHH

-DPHV�3RWHUED�DQG�$QGUHZ�6DPZLFN�>����@����/RRNLQJ�DW��G��D�EURDGHU�PHDVXUH�RI�VDYLQJ

WR�LQFOXGH�KXPDQ�FDSLWDO�LQYHVWPHQW�RQO\�UHHQIRUFHV�WKH�GHFOLQH���7KH�GDWD�VXJJHVWV�WKDW

LQYHVWPHQW�LQ�HGXFDWLRQ��SDUWLFXODUO\�DW�WKH�VHFRQGDU\�OHYHO��H[SDQGHG�HQRUPRXVO\�IURP

�����WR�������&ODXGLD�*ROGLQ�>����@��GXULQJ�WKH�WLPH�LQ�ZKLFK�VDYLQJ�LQ�SK\VLFDO�FDSLWDO

DOVR��VOLJKWO\��LQFUHDVHG���7KH�LQYHVWPHQW�RI�KXPDQ�FDSLWDO��HVSHFLDOO\�FROOHJH�HQUROOPHQW�

GUDPDWLFDOO\�UHYHUVHG�FRXUVH�KRZHYHU�LQ�WKH�����V�DIWHU�VHYHUDO�GHFDGHV�RI�KLVWRULF�JURZWK

�.HYLQ�0XUSK\�DQG�)LQLV�:HOFK�>����@���GXULQJ�WKH�WLPH�LQ�ZKLFK�LQYHVWPHQW�LQ�SK\VLFDO

FDSLWDO�ZDV�DOVR�GHFOLQLQJ���%RWK�'DOH�-RUJHQVRQ�DQG�%DUEDUD�)UDXPHQL��������DQG�&%2

�������UHDFK�WKLV�VDPH�FRQFOXVLRQ����H��6SHQGLQJ�RQ�UHVHDUFK�DQG�GHYHORSPHQW�DQG�HGXFDWLRQ

VHUYLFHV�DOVR�GHFOLQHG�LQ�WKH�����V�DQG�VR�LQFOXGLQJ�WKHP�ZRXOG�DOVR�RQO\�UHHQIRUFHV�WKH

SLFWXUH��&%2�>����@��

�� 7KH�FDOFXODWLRQV�FRQVHUYDWLYHO\�DVVXPH�D�JURVV�FDSLWDO�VKDUH�HTXDO�WR�����������IRU�WKH�IDFWRU

VXEVWLWXWLRQ�HODVWLFLW\�������IRU�WKH�GHSUHFLDWLRQ�UDWH�������IRU�WKH�UDWH�RI�ODERU�DXJPHQWLQJ

WHFKQRORJLFDO�FKDQJH�������IRU�WKH�SRSXODWLRQ�JURZWK�UDWH�DQG�DQ�LQLWLDO�JURVV�VDYLQJ�UDWH

HTXDO�WR�������WKH�FXUUHQW�DFWXDO�YDOXH�LQFOXVLYH�RI�FRQVXPHU�GXUDEOHV����7KHVH�YDOXHV�LPSO\

D�YDOXH�IRU�WKH�LQLWLDO�LQWHUHVW�UDWH�HTXDO�WR���������$OWHUQDWLYH�SODXVLEOH�SDUDPHWHU�YDOXHV

�VXFK�DV�H[FOXGLQJ�FRQVXPHU�GXUDEOHV��JHQHUDWH�HYHQ�ELJJHU�JDLQV�

�� )RU�WKH�VSHFLILF�FDVH�RI�WKH�86��HFRQRPLF�KLVWRULDQV�KDYH�EHOLHYHG�VLQFH�6LPRQ�.X]QHWV


VHPLQDO�ZRUN��VHH��H�J���6LPRQ�.X]QHWV�>����@��WKDW�WKH�VDYLQJ�UDWH�LQ�WKH�86�ZDV�HLWKHU

XQFKDQJHG�RU��PRUH�OLNHO\��VRPHZKDW�KLJKHU�LQ������WKDQ�LW�ZDV�D�FHQWXU\�HDUOLHU���7KLV

VW\OL]HG�IDFW�DSSHDUV�WR�EH�UREXVW�WR�D�UDWKHU�ZLGH�YDULDWLRQ�RI�GHILQLWLRQV�RI�WKH�VDYLQJ�UDWH�

)RU�WKH�RWKHU�*���FRXQWULHV��WKH�VDYLQJ�UDWH�KDV�LQFUHDVHG��W\SLFDOO\�FRQVLGHUDEO\��GXULQJ�WKLV

VDPH�WLPH�SHULRG���6HH�/DQFH�'DYLV�DQG�5REHUW�*DOOPDQ���������������5REHUW�*DOOPDQ

��������$QJXV�0DGGLVRQ��������DQG�,DQ�0F/HDQ��������IRU�KLVWRULF�HYLGHQFH�RI�VDYLQJ�UDWHV

LQ�WKH�86�DQG�WKH�RWKHU�*���QDWLRQV�

�� 'DYLG�&XWOHU��-DPHV�3RWHUED�DQG�/RXLVH�6KHLQHU�DQG�/DZUHQFH�6XPPHUV��������FRQFOXGH

WKDW�GHPRJUDSKLF�IDFWRUV�FDQ�EH�EHKLQG�WKH�SRVW�ZDU�GHFOLQH�LQ�WKH�VDYLQJ�UDWH�EXW�FRQFHGH

WKDW�WKH�GHFOLQH�LQ�WKH�VDYLQJ�UDWH�LV��JUHDWHU�WKDQ�ZKDW�RXU�DQDO\VLV�VXJJHVWV�FDQ�EH�MXVWLILHG

(QGQRWHV�IRU�5HIHUHH

�1RW�QHFHVVDU\�WR�SULQW�XQOHVV�GHVLUHG�E\�UHIHUHH�RU�HGLWRU�



�E\�GHPRJUDSKLF�IDFWRUV��DORQH��S��������0RUHRYHU��PRUH�UHFHQW�ZRUN�KDV�GRZQSOD\HG�WKH

LPSRUWDQFH� RI� GHPRJUDSKLF� HIIHFWV� HYHQ�PRUH� RU� SURGXFHG� WKH� RSSRVLWH� VLJQ�� � 6HH�� IRU

H[DPSOH��%DUU\�%RVZRUWK��*DU\�%XUWOHVV�DQG�-RKQ�6DEHOKDXV���������-DPHV�3RWHUED��������

DQG�/DQV�%RYHQEHUJ�DQG�2ZHQ�(YDQV��������

�� )ROORZLQJ�WKH�SDVVDJH�RI�WKH���WK�$PHQGPHQW�LQ�������HIIHFWLYH�WD[�UDWHV�RQ�FDSLWDO�LQFRPH

LQFUHDVHG�IURP�QHDU�]HUR�SHUFHQW�WR�DURXQG�����E\�WKH�HDUO\�����V��-DQH�*UDYHOOH�>����@��

GXULQJ�WKH�VDPH�SHULRG�WKDW�WKH�VDYLQJ�UDWH�ZDV�HLWKHU�FRQVWDQW�RU�VOLJKWO\�LQFUHDVLQJ���2YHU

WKH�SDVW�IRXU�GHFDGHV�KRZHYHU�WKHVH�WD[�UDWHV�GHFOLQHG��LELG���GXULQJ�WKH�VDPH�SHULRG�WKDW�WKH

VDYLQJ� UDWH�ZDV� GHFUHDVLQJ�� �2I� FRXUVH�� WKHVH� FRUUHODWLRQV� DUH� QRW� FRQFOXVLYH� VLQFH�� IRU

H[DPSOH��D�ORZHU�WD[�UDWH�PD\�EH�FKRVHQ�LQ�UHVSRQVH�WR�D�GHFUHDVH�LQ�VDYLQJ��DOWKRXJK�WKLV

ZRXOG�LQGLFDWH�WKDW�WKH�GHFUHDVH�LQ�WKH�VDYLQJ�UDWH�LV�FRPLQJ�IURP�DQRWKHU�VRXUFH�EHVLGHV

WD[HV�

�� 7KHRUHWLFDOO\��D�ODUJH�YDOXH�RI���VKRXOG�GDPSHQ�WKH�PDUJLQDO�SURGXFW�RI�FDSLWDO�DW�WLPH���DQG
KHQFH�VKRXOG�WHQG�WR�UHGXFH�WKH�LQLWLDO�LQWHUHVW�UDWH��U

�
���7KH�VPDOOHU�WKH�YDOXH�RI�4

7
��WKH

VPDOOHU�WKH�GLIIHUHQFH�EHWZHHQ�WKH�LQLWLDO�YDOXH�RI�WKH�HIIHFWLYH�FDSLWDO�ODERU�UDWLR� �DQG�LWV�N
�

ILQDO�YDOXH� &�DQG�VR�WKH�FORVHU�WKH�YDOXH�RI��U
�
��LV�WR�U
��L�H���4
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�� ,Q�6PHWWHUV���������,�VLPXODWHG�WKH�SRVW�ZDU�JURZWK�LQ�WKH��PRVWO\�XQIXQGHG��6RFLDO�6HFXULW\

SURJUDP�XVLQJ�D�KHWHURJHQRXV�DJHQW�PRGHO�LQ�ZKLFK�RQH�W\SH�LV�D�SXUH�OLIHF\FOH�DJHQW�ZKR

OLYHV�IRU����\HDUV��DV�LQ�$XHUEDFK�DQG�.RWOLNRII�>����@��DQG�WKH�RWKHU�DJHQW�W\SH��ZKR�DOVR

OLYHV�IRU����\HDUV��KDV�DOWUXLVWLF�OLQNDJHV�WRZDUG�WKHLU�FKLOGUHQ���7KH�SUHVHQFH�RI�DOWUXLVWLF

DJHQWV�LPSOLHV�WKDW�WKH�ORQJ�UXQ�LQWHUHVW�UDWH�DOZD\V�UHWXUQV�WR�LWV�LQLWLDO�VWHDG\�VWDWH�YDOXH

DIWHU�D�FKDQJH�LQ�WKH�WLPLQJ�RI�WD[HV���+RZHYHU��LQ�WKH�VKRUW�UXQ&WKH�KDOI�OLIH�RI�ZKLFK�FDQ

ODVW� XS� WR� D� FHQWXU\&WKH� VDYLQJ� UDWH� GLIIHUV� VLJQLILFDQWO\� IURP� LWV� ORQJ�UXQ� YDOXH�� � $

VLJQLILFDQW�VKRUW�UXQ�UHGXFWLRQ�LQ�WKH�VDYLQJ�UDWH�IROORZLQJ�D�FKDQJH�LQ�WKH�WLPLQJ�RI�WD[HV

FDQ�DOVR�EH�IRXQG�XVLQJ�WKH�%ODQFKDUG��������PRGHO��+DPLG�)DUXTHH��'RXJODV�/D[WRQ��DQG

6WHYH�6\PDQVN\�>����@��



5HIHUHQFHV�IRU�HQGQRWHV�RQO\ �1RW�QHFHVVDU\�WR�SULQW�XQOHVV�GHVLUHG�E\�UHIHUHH�RU�HGLWRU�

$VVHVVLQJ�WKH�'HFOLQH�LQ�WKH�1DWLRQDO�6DYLQJ�5DWH��:DVKLQJWRQ��'&��&RQJUHVVLRQDO�%XGJHW�2IILFH�

������

%RVZRUWK�� %DUU\�� %XUWOHVV�� *DU\�� 6DEHOKDXV�� -RKQ�� � �7KH� 'HFOLQH� LQ� 6DYLQJ�� (YLGHQFH� IURP

+RXVHKROG�6XUYH\V����%URRNLQJV�3DSHUV�RQ�(FRQRPLF�$FWLYLW\��������������SDJHV���������

%RYHQEHUJ�� $�� /DQV�� (YDQV�� 2ZHQ�� � �1DWLRQDO� DQG� 3HUVRQDO� 6DYLQJ� LQ� WKH� 8QLWHG� 6WDWHV�

0HDVXUHPHQW�DQG�$QDO\VLV�RI�5HFHQW�7UHQGV���,QWHUQDWLRQDO�0RQHWDU\�)XQG�6WDII�3DSHUV��������

6HSWHPEHU�������SDJHV��������

&XWOHU�� 'DYLG�� -DPHV� 3RWHUED�� /RXLVH� 6KHLQHU�� DQG� /DZUHQFH� 6XPPHUV�� � �$Q� $JLQJ� 6RFLHW\�

2SSRUWXQLW\�RU�&KDOOHQJH"���%URRNLQJV�3DSHUV�RQ�(FRQRPLF�$FWLYLW\��������SDJHV������

'DYLV��/DQFH�DQG�*DOOPDQ��5REHUW����7KH�6KDUH�RI�3ULYDWH�6DYLQJV�DQG�,QYHVWPHQW�LQ�*URVV�1DWLRQDO

3URGXFW�GXULQJ�WKH�1LQHWHHQWK�&HQWXU\�8QLWHG�6WDWHV�RI�$PHULFD����,Q�)�&��/DQH��HG����,QWHUQDWLRQDO

&RQIHUHQFH�RI�(FRQRPLF�+LVWRU\��%ORRPLQJWRQ��,QGLDQD��������3DULV��0RXWRQ��������3DJHV���������

&&&&&���&DSLWDO�)RUPDWLRQ�LQ�WKH�8QLWHG�6WDWHV�GXULQJ�WKH�1LQHWHHQWK�&HQWXU\����,Q�3HWHU�0DWKLDV

DQG�0��0��3RVWDQ� �HGV����7KH�&DPEULGJH�(FRQRPLF�+LVWRU\�RI�(XURSH��9RO�� ���7KH� ,QGXVWULDO

(FRQRPLHV���1HZ�<RUN��&DPEULGJH�8QLYHUVLW\�3UHVV��������SDJHV������

)DUXTHH��+DPLG��'RXJODV�/D[WRQ�DQG�6WHYH�6\PDQVN\����*RYHUQPHQW�'HEW��/LIH�&\FOH�,QFRPH�DQG

/LTXLGLW\� &RQVWUDQWV�� %H\RQH� $SSUR[LPDWH� 5LFDUGLDQ� (TXLYDOHQFH��� � 0LPHR�� � ,QWHUQDWLRQDO

0RQHWDU\�)XQG�������

*DOOPDQ��5REHUW����*URVV�1DWLRQDO�3URGXFW�LQ�WKH�8QLWHG�6WDWHV���������������,Q�'RURWK\�6��%UDG\

�HG����2XWSXW��(PSOR\PHQW�DQG�3URGXFWLYLW\�LQ�WKH�8QLWHG�6WDWHV�DIWHU��������1HZ�<RUN��&ROXPELD

8QLYHUVLW\�3UHVV��SDJHV������������

*ROGLQ��&ODXGLD����+RZ�$PHULFD�*UDGXDWHG�)URP�+LJK�6FKRRO�������WR���������1DWLRQDO�%XUHDX

RI�(FRQRPLF�5HVHDUFK�:RUNLQJ�3DSHU��������-XQH�������SDJHV����

+HQGHUVKRWW��3DWULF�+���3HHN��-RH����3ULYDWH�6DYLQJ�LQ�WKH�8QLWHG�6WDWHV�������������1DWLRQDO�%XUHDX

RI�(FRQRPLF�5HVHDUFK�:RUNLQJ�3DSHU��������-XQH�����

.X]QHWV�� 6LPRQ�� �0RGHUQ�(FRQRPLF�*URZWK�� 5DWH�� 6WUXFWXUH� DQG� 6SUHDG�� �1HZ�+DYHQ��<DOH

8QLYHUVLW\�3UHVV�������

/LSVH\��5REHUW�(���.UDYLV��,UYLQJ�%����6DYLQJ�DQG�HFRQRPLF�JURZWK��,V�WKH�8QLWHG�6WDWHV�UHDOO\�IDOOLQJ

EHKLQG"���&RQIHUHQFH�%RDUG�5HVHDUFK�5HSRUW�6HULHV��QR�������1HZ�<RUN��%UXVVHOV�DQG�2WWDZD�

&RQIHUHQFH�%RDUG��:DVKLQJWRQ��'�&���$PHULFDQ�&RXQFLO�RI�/LIH�,QVXUDQFH��������SDJHV�[�����



0DGGLVRQ��$QJXV����$�/RQJ�5XQ�3HUVSHFWLYH�RQ�6DYLQJ����6FDQGLQDYLDQ�-RXUQDO�RI�(FRQRPLFV�

�������������SDJHV��������

0F/HDQ��,DQ�:����6DYLQJ�LQ�6HWWOHU�(FRQRPLHV���$XVWUDOLDQ�DQG�1RUWK�$PHULFDQ�&RPSDULVRQV��

([SORUDWLRQV�LQ�(FRQRPLF�+LVWRU\���������2FWREHU�������SDJHV��������

0XUSK\��.HYLQ��:HOFK��)LQLV����:DJH�3UHPLXPV�IRU�&ROOHJH�*UDGXDWHV��5HFHQW�*URZWK�DQG�3RVVLEOH

([SODQDWLRQV����$PHULFDQ�(GXFDWLRQDO�5HVHDUFK�$VVRFLDWLRQ���������0D\�������SDJHV�������

3RWHUED�� -DPHV�0�� � �7KH�'HFOLQH� LQ� 6DYLQJ�� (YLGHQFH� IURP�+RXVHKROG� 6XUYH\V��&RPPHQWV��

%URRNLQJV�3DSHUV�RQ�(FRQRPLF�$FWLYLW\��������������SDJHV��������

&&&&&� DQG�6DPZLFN��$QGUHZ�� � �6WRFN�2ZQHUVKLS�3DWWHUQV��6WRFN�0DUNHW�)OXFWXDWLRQV�� DQG

&RQVXPSWLRQ����%URRNLQJV�3DSHUV�RQ�(FRQRPLF�$FWLYLW\�����������SDJHV���������

6PHWWHUV��.HQW����(VVD\V�RQ�WKH�,QWHUJHQHUDWLRQDO�7UDQVIHUV�RI�:HDOWK����+DUYDUG�8QLYHUVLW\��3K�'�

����


