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7+(�(03,5,&$/�(&2120,&�*52:7+�/,7(5$785(�52%8671(66��6,*1,),&$1&(�$1'�6,=(
5D\PRQG�-�*�0��)ORUD[D�E��+HQUL�/�)��GH�*URRWD��5HLQRXW�+HLMXQJVDÁ

D 'HSDUWPHQW�RI�6SDWLDO�(FRQRPLFV��DQG�0$67(5�SRLQW)UHH�8QLYHUVLW\'H�%RHOHODDQ������������+9�$PVWHUGDP7KH�1HWKHUODQGV3KRQH��������������������RU������)D[������������������(�PDLO��UIORUD[#IHZHE�YX�QO:HEVLWH��KWWS���ZZZ�IHZHE�YX�QO�UH
E 5HJLRQDO�(FRQRPLFV�$SSOLFDWLRQV�/DERUDWRU\8QLYHUVLW\�RI�,OOLQRLV�DW�8UEDQD�&KDPSDLJQ86$

$EVWUDFW7KH�HPSLULFDO�HFRQRPLF�JURZWK�OLWHUDWXUH�LV�FULWLFL]HG�IRU�LWV�ODFN�RI�UREXVWQHVV��)RU�GLIIHUHQW�GHILQLWLRQV� RI� UREXVWQHVV�� FRQFOXVLRQV� YDU\� IURP� ³DOPRVW� HYHU\� FRUUHODWLRQ� LV� IUDJLOH´� WR� ³D�VXEVWDQWLDO�QXPEHU�RI�H[SODQDWRU\�YDULDEOHV�DUH�UREXVW�´�:H�UH�DQDO\]H�WKH�HPSLULFDO�UHVXOWV�RI� WKH� HFRQRPLF� JURZWK� OLWHUDWXUH� IRU� YDULRXV� DOWHUQDWLYH� GHILQLWLRQV� RI� UREXVWQHVV� XVLQJ�TXDVL�H[SHULPHQWV�� 7KH� DQDO\VLV� SHUWDLQV� WR� VLJQ�� VL]H� DQG� VLJQLILFDQFH� RI� WKH� HIIHFWV��5HVSRQVH� VXUIDFH� DQDO\VHV� RI� WKH� TXDVL�H[SHULPHQWV� UHYHDO� WKDW WKH� QXPEHU� RI� UREXVW�YDULDEOHV� LV� OLPLWHG� DQG� WKDW� WKH� HIIHFWV� FUXFLDOO\� GHSHQG� RQ� WKH� VSHFLILFDWLRQ� RI� WKH� VHW� RI�FRQGLWLRQLQJ�YDULDEOHV��
.H\�ZRUGV��HFRQRPLF�JURZWK��VHQVLWLYLW\�DQDO\VLV��UREXVWQHVV��UHVSRQVH�VXUIDFH-(/�FRGH��&����&����2����2��
Á :H� OLNH� WR� WKDQN�3DXO�&KHVKLUH��/RQGRQ�6FKRRO� RI�(FRQRPLFV��7KHR�YDQ�GH�.OXQGHUW� DQG�7RQ�YDQ�6FKDLN��7LOEXUJ�8QLYHUVLW\�� -DQ�:LOOHP�*XQQLQJ��)UHH�8QLYHUVLW\�$PVWHUGDP��DQG�7RP�6WDQOH\��+HQGUL[�&ROOHJH�� IRU�XVHIXO� FRPPHQWV� RQ� DQ� HDUOLHU� YHUVLRQ�RI� WKLV�SDSHU��:H�DFNQRZOHGJH� ILQDQFLDO� VXSSRUW� IURP� WKH�1HWKHUODQGV�2UJDQLVDWLRQ�IRU�6FLHQWLILF�5HVHDUFK��1:2���
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���,QWURGXFWLRQ
7KH�LQWURGXFWLRQ�RI�HQGRJHQRXV�JURZWK�WKHRU\�LQ�WKH�����V�DQG�WKH�LPSURYHG�DYDLODELOLW\�RI�GDWDVHWV�
FRYHULQJ� EURDG� FURVV�VHFWLRQV� RI� FRXQWULHV�ZLWK� UHODWLYHO\� ORQJ� WLPH� VHULHV� KDV� KDG� DQ� XQHTXLYRFDO�
LPSDFW� RQ� WKH� HPSLULFDO� OLWHUDWXUH� GHDOLQJ� ZLWK� VLQJOH �HTXDWLRQ� PDFURHFRQRPLF� PRGHOV� IRU� FURVV �
VHFWLRQV� RI� FRXQWULHV� RU� UHJLRQV�� 7KH� HPSLULFV� DUH� JHDUHG� WRZDUGV� GHWHUPLQLQJ� WKH� VLJQLILFDQFH� RI�
LQVWLWXWLRQV��NQRZOHGJH�DFFXPXODWLRQ��DQG�FDWFK �XS�DQG�FRQYHUJHQFH�IRU�H[SODLQLQJ�HFRQRPLF�JURZWK�
GLIIHUHQWLDOV�� :LWK� YLUWXDOO\� QR� WKHRUHWLFDO� JXLGDQFH� DV� WR� WKH� SUHFLVH� QDWXUH� RI� WKH� K\SRWKHVL]HG�
UHODWLRQVKLSV�� D� SOHWKRUD� RI� VSHFLILFDWLRQV� H[LVWV�� 'XUODXI� DQG� 4XDK� ������ VWUHVV� WKDW� HPSLULFDO�
HFRQRPLVWV� DUH� LQFOLQHG� WR� IROORZ� WKHRU\� UDWKHU� ORRVHO\�� DQG� VLPSO\� µWU\¶� YDULDEOHV� WR� HVWDEOLVK� WKH�
IDFWRUV� GHWHUPLQLQJ� HFRQRPLF� JURZWK� �6DOD�L�0DUWLQ�� ������� ,Q� WKHVH� VSHFLILFDWLRQ� VHDUFKHV��
HFRQRPHWULF� SUREOHPV� VXFK� DV� HQGRJHQHLW\� RI� WKH� UHJUHVVRUV�� QRQOLQHDULW\�� QRQVWDWLRQDULW\� DQG�
PXOWLFROOLQHDULW\��DUH�ODUJHO\�LJQRUHG��'XUODXI��������

%HFDXVH�WKH�OLWHUDWXUH�UHYHDOV�PRUH�WKDQ�ILIW\�YDULDEOHV�VLJQLILFDQWO\�FRUUHODWHG�ZLWK�JURZWK�LQ�
DW�OHDVW�RQH�VWXG\��WKH�TXHVWLRQ�DULVHV�DV�WR�KRZ�VHQVLWLYH�UHVXOWV�RI�FURVV �FRXQWU\�JURZWK�UHJUHVVLRQV�
DUH�WR�VOLJKW�DOWHUDWLRQV�LQ�WKH�HPSLULFDO�VHWXS�� /HYLQH�DQG�5HQHOW������� LQVWLJDWHG�WKH�GLVFXVVLRQ�E\�
LQYHVWLJDWLQJ� WKH� UREXVWQHVV� RI� H[SODQDWRU\� YDULDEOHV� LQ� FURVV �FRXQWU\� JURZWK� UHJUHVVLRQV� XVLQJ�
/HDPHU¶V�([WUHPH�%RXQGV�$QDO\VLV �(%$��VHH�/HDPHU���������������7KH�(%$�DSSURDFK�ERLOV�GRZQ�
WR�DQ�DVVHVVPHQW�RI�WKH�VLJQ�DQG�VLJQLILFDQFH�RI�D�YDULDEOH¶V�HVWLPDWHG�FRHIILFLHQW�UHODWLYH�WR�D�YDU\LQJ�
VHW�RI�FRQGLWLRQLQJ�YDULDEOHV��/HYLQH�DQG�5HQHOW�FRQFOXGH�WKDW�DOPRVW�DOO�UHVXOWV�DUH�IUDJLOH��H[FHSW�IRU�
WKH� FRUUHODWLRQV� EHWZHHQ� WKH� VKDUH� RI� LQYHVWPHQW� LQ�*'3�DQG� JURZWK�� DQG� EHWZHHQ� WKH� LQYHVWPHQW�
VKDUH�DQG�WKH�UDWLR�RI�LQWHUQDWLRQDO�WUDGH�WR�RXWSXW�� 6DOD�L�0DUWLQ������� UHIXWHV�(%$�PDLQWDLQLQJ�WKDW�
WKH�WHVW�LV�µWRR�VWURQJ¶��+H�PRYHV�DZD\�IURP�WKH�µH[WUHPH�WHVW¶�DQG�LWV�ELQDU\�RXWFRPH�RI�D�YDULDEOH�
EHLQJ�HLWKHU�UREXVW�RU�IUDJLOH��DQG�LQYHVWLJDWHV�WKH�GLVWULEXWLRQ�RI�FRHIILFLHQW�HVWLPDWHV��FRQFOXGLQJ�WKDW�
IRU D�VXEVWDQWLDO�QXPEHU�RI�YDULDEOHV�WKH�UHODWLRQ�WR�HFRQRPLF�JURZWK�LV�UREXVW�

7KH� RFFXUUHQFH� RI� GLIIHULQJ�� DQG� VRPHWLPHV� FRQIOLFWLQJ�� UHVXOWV� RI� LQGLYLGXDO� VWXGLHV� RU�
H[SHULPHQWV�HYRNHV�D�OHJLWLPDWH�TXHVW�IRU�DQ�DVVHVVPHQW�RI�WKH�UREXVWQHVV�RI�UHVHDUFK�ILQ GLQJV��,Q�KLV�
1REHO� 3UL]H� OHFWXUH�� +HFNPDQ� ������ SRLQWV� WR� WKH� DYDLODELOLW\� RI� PLFUR� VXUYH\� GDWD� DQG� WKH�
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GHYHORSPHQW�RI�HFRQRPHWULFV�DV�WKH�PDLQ�FDXVHV�IRU�FUHDWLQJ�D�IRUPLGDEOH�³IORRG�RI�QXPEHUV´��7KH�
IORRG�RI�QXPEHUV�LV�GLIILFXOW�WR�LQWHUSUHW��DQG�FRPSOLFDWHV�WHVWLQJ�WKHRULHV�DQG�DWWDLQLQJ�DQ�LQIRUPHG�
SROLF\�FRQVHQVXV��$�VLPLODU SUREOHP�H[LVWV�LQ�WKH�HPSLULFDO�JURZWK�OLWHUDWXUH��7KLV�SDSHU�DLPV�WR�WDNH�
WKH� FRQIOLFWLQJ� UREXVWQHVV� DQDO\VHV� RI� WKLV� OLWHUDWXUH� RQH� VWHS� IXUWKHU� E\� H[SOLFLWO\� UHFRJQL]LQJ� WKH�
PXOWL�GLPHQVLRQDOLW\�RI�WKH�UREXVWQHVV�FRQFHSW��0RUH�VSHFLILFDOO\��ZH�DQDO\]H� WKH�YDULDELOLW\�LQ�VLJQ��
VLJQLILFDQFH�DQG�VL]H�RI�FRHIILFLHQW�HVWLPDWHV�LQ�WKH�HPSLULFDO�JURZWK�OLWHUDWXUH��,Q�OLQH�ZLWK�WKH�HDUOLHU�
VWXGLHV�E\�/HYLQH�DQG�5HQHOW������� DQG�6DOD�L�0DUWLQ���������ZH�JHQHUDWH�VWXG\�UHVXOWV�E\�PHDQV�RI�
TXDVL�H[SHULPHQWDWLRQ� XVLQJ� D� ZHOO�NQRZQ� GDWDVHW� XQGHU� YDU\LQJ� FRQGLWLRQV�� :H� VXEVHTXHQWO\�
SHUIRUP�UHJUHVVLRQ�DQDO\VLV�RQ�WKHVH�GDWDVHWV�DQG�DQDO\]H�WKH�REWDLQHG�H VWLPDWLRQ�UHVXOWV��6SHFLILFDOO\��
ZH�DQDO\]H�WKH�SDUDPHWHU�HVWLPDWHV�REWDLQHG�IURP�D�ZLGH�UDQJH�RI�SRVVLEOH�UHJUHVVLRQV�VSHFLILFDWLRQV�
DLPHG�DW�H[SODLQLQJ�JURZWK�LQ�RUGHU�WR�HVWDEOLVK�WKH�UREXVWQHVV�RI�WKH�UHODWLRQVKLS�EHWZHHQ�JURZWK�DQG�
LWV�SURSRVHG�GHWHUPLQDQWV��:H�XVH�D�WHFKQLTXH�GHYHORSHG�DQG�IUHTXHQWO\�XVHG�LQ�HFRQRPHWULFV�WKDW�LV�
NQRZ�DV�UHVSRQVH�VXUIDFH�DQDO\VLV��+HQGU\���������

7KH�SDSHU�SURFHHGV�DV�IROORZV��6HFWLRQ���FRQFLVHO\�UHYLHZV�WKH�GLVFXVVLRQ�RQ�WKH�UREXVWQHVV�
RI�HPSLULFDO�HFRQRPLF�JURZWK�VWXGLHV�� ,Q�6HFWLRQ����ZH�HODERUDWH�RQ�UHVSRQVH�VXUIDFH�DQDO\VLV�DV�D�
WRRO�WR�DQDO\]H�YDULDWLRQ�LQ UHVHDUFK�UHVXOWV��DQG�ZH�H[SODLQ�WKH�VHWXS�IRU�WKH�TXDVL �H[SHULPHQWDWLRQ��
6HFWLRQ� �� SURYLGHV� NQRZQ� DV� ZHOO� DV� QHZ� UHVXOWV� UHJDUGLQJ� UREXVWQHVV� LQ� WHUPV� RI� VLJQ� DQG�
VLJQLILFDQFH�� ,Q� 6HFWLRQ� ��� ZH� H[WHQG� WKH� UREXVWQHVV� FULWHULRQ� WR� LQFOXGH� WKH� PDJQLWXGH� RI� WKH�
HVWLPDWHG� HIIHFWV� DQG� ZH� DQDO\]H� WKH� VHQVLWLYLW\� RI� WKH� UHVXOWV� IRU� PXOWLFROOLQHDULW\� DPRQJ� WKH�
H[SODQDWRU\�YDULDEOHV��&RQFOXVLRQV�DUH�SUHVHQWHG�LQ�6HFWLRQ����
� 7KLV� DSSURDFK� LV� DNLQ� WR� D� WHFKQLTXH�NQRZQ�DV�PHWD�DQDO\VLV��0HWD�DQDO\VLV� LV� VXLWHG� WR� FRPH� WR� JULSV�ZLWK�DEXQGDQW�UHVHDUFK�RXWSXW�RQ�D�VSHFLILF� WRSLF��6PLWK�DQG�3DWWDQD\DN���������,W�FRQVWLWXWHV�DQ�DUUD\�RI�VWDWLVWLFDO�WHFKQLTXHV�IRU�D�ULJRURXV�TXDQWLWDWLYH�DQDO\VLV�RI�HPSLULFDO�UHVXOWV�RI�SUHYLRXV�VWXGLHV��DQG�LV�LQFUHDVLQJO\�XVHG�DV�D� WRRO� WR�HYDOXDWH�DQG�V\QWKHVL]H� ILQGLQJV� UHSRUWHG� LQ� WKH� OLWHUDWXUH� �+HGJHV�DQG�2ONLQ��������� ,Q�PHGLFLQH��HGXFDWLRQ�� SV\FKRORJ\� DQG� WKH� VFLHQFHV�� PHWD�DQDO\VLV� LV� FRPPRQO\� XVHG�� (FRQRPLVWV� VWLOO� ODUJHO\� UHO\� RQ�QDUUDWLYH�OLWHUDWXUH�UHYLHZV�DQG�VLPSOH�FRXQWV�RI�VLJQLILFDQW�UHVXOWV�RI�D�VSHFLILF�VLJQ��6WDQOH\���������DOWKRXJK�PHWD�DQDO\VLV� LV� LQFUHDVLQJO\�EHLQJ�DSSOLHG��VHH��H�J���6PLWK�DQG�+XDQJ��������&DUG�DQG�.UXHJHU��������6PLWK�DQG� 2VERUQH�� ������ $VKHQIHOWHU� HW� DO��� ������ *|UJ� DQG� 6WUREO�� ������ 'DOKXLVHQ� HW� DO��� ������� 7KH� TXDVL�H[SHULPHQWDO� DSSURDFK� XVHG� LQ� WKLV� SDSHU� VDPSOHV� UHSHDWHGO\� IURP� WKH� VDPH� GDWDVHW� DQG� XVHV� YDULDWLRQ� LQ�VSHFLILFDWLRQV� WR� JHQHUDWH� YDULDWLRQ� LQ� RXWFRPHV�� ,Q� PHWD�DQDO\VLV�� VWXG\� UHVXOWV� DUH� VDPSOHG� IURP� SULPDU\�VWXGLHV� IUHTXHQWO\� HPSOR\LQJ� GLIIHUHQW� GDWDVHWV� DV� ZHOO� DV� GLIIHUHQW� VSHFLILFDWLRQV�� )RU� DQ� H[DPSOH� RI� PHWD�DQDO\VLV�LQ�WKH�FRQWH[W�RI�WKH�HFRQRPLF�JURZWK�OLWHUDWXUH��VHH�$EUHX�HW�DO����������ZKR�LQYHVWLJDWH�WKH�VSHHG�RI�FRQYHUJHQFH�LQ�HPSLULFDO�JURZWK�VWXGLHV�
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���5REXVWQHVV�RI�HPSLULFDO�JURZWK�H[SODQDWLRQV
7KH�YDVW�HPSLULFDO�OLWHUDWXUH�GHWHUPLQLQJ�WKH HPSLULFDOO\�REVHUYHG�YDULDWLRQ�LQ�HFRQRPLF�JURZWK�KDV�
SUHGRPLQDQWO\�XVHG�VLPSOH�OLQHDU�FURVV �VHFWLRQ�UHJUHVVLRQ�PRGHOV��NQRZQ�DV�µ%DUUR�UHJUHVVLRQV¶��DIWHU�
%DUUR�� ������� 7KH� VL]H� RI� WKH� OLWHUDWXUH� LV� IRUPLGDEOH�� EXW� 'XUODXI� DQG�4XDK� �������� DQG�7HPSOH�
������ SURYLGH�H[FHOOHQW�VXUYH\V�

7KH� PRVW� LQWHQVLYHO\� VWXGLHG� IDFWRUV� H[SODLQLQJ� HFRQRPLF� JURZWK� DUH� WKH� LQLWLDO� OHYHO� RI�
LQFRPH�� WKH� LQYHVWPHQW� UDWLR�� SRSXODWLRQ� JURZWK�� SROLWLFDO� VWDELOLW\�� PDUNHW� GLVWRUWLRQV�� DQG� WKH�
GHYHORSPHQW�RI�ILQDQFLDO�PDUNHWV��7KH�HYLGHQFH�IRU�WKHRUHWLFDOO\�SODXVLEOH�FRUUHODWLRQV�LV�DEXQGDQW��
EXW� LQVLJQLILFDQW� DQG� HYHQ� XQH[SHFWHG� FRUUHODWLRQV� VKRZ� XS� DV� ZHOO�� 7KH� HPSLULFDO� UHVXOWV� DUH�
WKHUHIRUH� DW� EHVW� LQGHFLVLYH�� /HYLQH� DQG� 5HQHOW� ������ FRJHQWO\� H[SUHVV� WKH� SUREOHP� RI� ODFNLQJ�
UREXVWQHVV��7KH\�XVH�WKH�(%$�PHWKRGRORJ\�LQ�ZKLFK�WKH�UHODWLRQVKLS�EHWZHHQ HFRQRPLF�JURZWK�DQG�D�
SDUWLFXODU� YDULDEOH� LV� µUREXVW¶� LI� WKH� FRHIILFLHQW� HVWLPDWH� UHPDLQV� VWDWLVWLFDOO\� VLJQLILFDQW� DQG� RI� WKH�
WKHRUHWLFDOO\� H[SHFWHG� VLJQ� XQGHU� SHUPXWDWLRQV� RI� WKH� VHW� RI� FRQGLWLRQLQJ� YDULDEOHV� � 7KHLU� PDLQ�
FRQFOXVLRQ�LV�WKDW�D�SRVLWLYH�DQG�UREXVW�UHODWLRQVKLS�EHWZHHQ�HFRQRPLF�JURZWK�DQG�WKH�LQYHVWPHQW�VKDUH�
RI�*'3�LV�DSSDUHQW��7KH\�DOVR�VKRZ�WKDW�WKH�LQYHVWPHQW�VKDUH�LV�UREXVWO\�FRUUHODWHG�ZLWK�WKH�VKDUH�RI�
WUDGH� LQ�*'3�� DQG� WKH\� ILQG�TXDOLILHG�VXSSRUW� IRU� WKH�K\SRWKHVLV�RI�FRQGLWLRQDO�FR QYHUJHQFH��ZKHQ�D�
PHDVXUH�RI�KXPDQ�FDSLWDO�LV�LQFOXGHG��D�UREXVW�QHJDWLYH�FRUUHODWLRQ�EHWZHHQ�JURZWK�DQG�LQLWLDO�LQFRPH�
DSSHDUV�

)RU�VRPH�WLPH��WKH�/HYLQH�DQG�5HQHOW�FULWLTXH�LV�FRQVLGHUHG�D�µNLVV�RI�GHDWK¶�IRU�WKH�HPSLULFDO�
JURZWK�OLWHUDWXUH��7KHLU�GHYDVWDWLQJ�FRQFOXVLRQ�KROGV�XS�XQWLO� 6DOD�L�0DUWLQ������� FULWLFL]HV�WKH�(%$�
PHWKRGRORJ\�IRU�EHLQJ�WRR�VWULFW�E\�UHTXLULQJ�DOO�FRUUHODWLRQV�WR�EH�VLJQLILFDQW�DQG�RI�WKH�SUHGLFWHG�VLJQ��
+H� DUJXHV� WKDW� ZH� VKRXOG� IRFXV� RQ� WKH� HQWLUH� GLVWULEXWLRQ RI� WKH� FRHIILFLHQW� HVWLPDWHV� DQG� WKHLU�
VLJQLILFDQFH� OHYHO��)LQGLQJ�D�YDULDEOH� WKDW� LV� VLJQLIL FDQW� LQ����SHUFHQW�RI� WKH�FDVHV�SURYLGHV� VXIILFLHQW�
HYLGHQFH�IRU�D�VSHFLILF�YDULDEOH�WR�EH�UREXVWO\�FRUUHODWHG�ZLWK�JURZWK��+LV�UHOD[DWLRQ�RI�WKH�UREXVWQHVV�
� 1RWDEOH�H[FHSWLRQV�DUH�VWXGLHV�XVLQJ�SDQHO�GDWD��VXFK�DV�,VODP���������DQG�&DVHOOL�HW�DO���������
� $Q� LQWXLWLYHO\� DSSHDOLQJ� RYHUYLHZ� RI� WKH� (%$�PHWKRGRORJ\� LV� JLYHQ� LQ� /HYLQH� DQG� 5HQHOW� �������� DQG� WKH�XVHIXOQHVV�RI�WKH�PHWKRGRORJ\�LV�GLVFXVVHG�LQ��IRU�LQVWDQFH��0F$OHHU�DQG�9HDOO���������DQG�0F$OHHU��������
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FULWHULRQ�OHDGV�WR�D�PRUH�RSWLPLVWLF�FRQFOXVLRQ�UHJDUGLQJ�WKH�HPSLULFDO�JURZWK�OLWHUDWXUH��2YHU�RQH �WKLUG�
RI�WKH�YDULDEOHV�WKDW�PDWWHU�LQ�DW�OHDVW�RQH�%DUUR �UHJUHVVLRQ��WXUQ�RXW�WR�EH�UREXVWO\�FRUUHODWHG�ZLWK�ORQJ �
WHUP� HFRQRPLF� JURZWK��0DQ\� RI� WKHVH� YDULDEOHV� DUH� UHODWHG� WR� LQYHVWPHQW� LQ� �KXPDQ� DQG� SK\VLFDO��
FDSLWDO��FXOWXUDO�DQG� LQVWLWXWLRQDO�GLIIHUHQFHV��DQG�PDFURHFRQRPLF�SHUIRUPDQFH��LQFOXGLQJ� WUDGH���RU�
WKH\�PLPLF�YDULDWLRQV�RYHU�VSDFH�DQG�WLPH ��

,Q� D� VLPLODU� YHLQ�� )HUQDQGH]� HW� DO�� ������ DQG� 'RSSHOKRIHU� HW� DO�� ������ DSSO\� %D\HVLDQ�
WHFKQLTXHV�WR�WKH�DQDO\VLV�RI�GHWHUPLQDQWV�RI�ORQJ �WHUP�JURZWK��ZKLFK�LV�µQDWXUDO¶�JLYHQ�WKH�LQWULQVLF�
PRGHO�XQFHUWDLQW\��7KH�UHVXOWV�RI�WKH�%D\HVLDQ�DSSURDFK�DUH�E\�DQG�ODUJH�LQ�OLQH�ZL WK�WKH�FRQFOXVLRQ�
GUDZQ�E\�6DOD�L�0DUWLQ���������2QFH�RQH�PRYHV�DZD\�IURP�WKH�YHU\�VWULFW�(%$�WHVW��WKH�QXPEHU�RI�
UREXVW� UHODWLRQVKLSV� EHWZHHQ� JURZWK� DQG� D�ZLGH� UDQJH� RI� SRWHQWLDO� H[SODQDWRU\� YDULDEOHV� LQFUHDVHV�
VXEVWDQWLDOO\��
���5HVSRQVH�VXUIDFH�DQDO\VLV�DQG�TXDVL�H[SHULPHQWDO�GHVLJQ
$OWKRXJK�6DOD�L�0DUWLQ��DQG�/HYLQH�DQG�5HQHOW�W\SH�VHQVLWLYLW\�DQDO\VHV�SURYLGH�XVHIXO�LQVLJKWV��WKH\�
KDYH� VHULRXV� OLPLWDWLRQV�� )LUVW�� WKH\� IRFXV� PHUHO\� RQ� VLJQ� DQG� VLJQLILFDQFH�� 6HFRQG�� D� QXPEHU� RI�
FRQGLWLRQLQJ�YDULDEOHV�LV�µIL[HG¶��LPSO\LQJ�WKDW�WKH\�DUH�XVHG�LQ�HDFK�DQG�HYHU\�UHJUHVVLRQ�PRGHO��: H�
WDNH�WKH�DQDO\VLV�D�VWHS�IXUWKHU�E\�LQYHVWLJDWLQJ�D�UDQJH�RI�GHILQLWLRQV�RI�UREXVWQHVV��E\�H[SODLQLQJ�WKH�
YDULDWLRQ� LQ�PDJQLWXGH� LQ� DGGLWLRQ� WR� WKH� VLJQ�DQG� VLJQLILFDQFH�RI� WKH� FRHIILFLHQW�HVWLPDWHV��DQG�E\�
UHOD[LQJ�WKH�DVVXPSWLRQ�WKDW�VRPH�RI�WKH�FRQGLW LRQLQJ�YDULDEOHV�DUH�µIL[HG¶�

,PSOLFLW�LQ�WKH�/HYLQH�DQG�5HQHOW�VHQVLWLYLW\�DQDO\VHV�LV�WKH�XVH�RI�YRWH �FRXQWLQJ��UHIHUULQJ�WR�
VLPSOH� FRXQWV� RI� VLJQLILFDQWO\� SRVLWLYH� DQG� QHJDWLYH�� DQG� LQVLJQLILFDQW� UHVXOWV�� 6XEVHTXHQWO\�� WKH�
UHVXOWV�DUH�WDOOLHG��DQG�LW�LV DVVXPHG�WKDW�WKH�FDWHJRU\�UHSUHVHQWLQJ�WKH�PDMRULW\�RI�FDVHV�UHSUHVHQWV�WKH�
WUXH�XQGHUO\LQJ�UHODWLRQVKLS��/LJKW�DQG�6PLWK��������� ,Q� WKH�FDVH�RI�(%$��WKH�LQWHUSUHWDWLRQ�LV�YHU\�
VWULFW��EHFDXVH�UHVXOWV�DUH�ODEHOHG�µUREXVW¶�LI�DQG�RQO\�LI�WKH�FRHIILFLHQW�HVWLPDWHV�DUH�DOZD\V�VLJQLILFDQW�
� $Q�DOWHUQDWLYH�PHWKRG�WR�UHOD[�WKH�VWULFWQHVV�RI�(%$�LV�WR�FRQVWUXFW�UHDVRQDEOH H[WUHPH�ERXQGV��DV�SURSRVHG�E\�*UDQJHU�DQG�8KOLJ���������7KLV�PHWKRG�XVHV�HVWLPDWHV�GHULYHG�IURP�³VXIILFLHQWO\�UHOLDEOH´�UHJUHVVLRQV�RQO\��7KH�DVVHVVPHQW�RI� UHOLDELOLW\� LV�PDGH�RQ� WKH�EDVLV�RI� WKH�JRRGQHVV�RI�ILW�RI�D�VSHFLILF�UHJUHVVLRQ�UHODWLYH�WR�DOO�RWKHU�HVWLPDWHG�UHJUHVVLRQV��VHH�'RSSHOKRIHU������� IRU�DQ�DSSOLFDWLRQ��
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DQG� FRQIRUP� WR� WKH� WKHRUHWLFDOO\� H[SHFWHG� VLJQ�� 6DOD�L�0DUWLQ� ������ LV� VOLJKWO\� PRUH� OHQLHQW�� EXW�
HVVHQWLDOO\�KLV�SURFHGXUH�GRHV�QRW�JR�EH\RQG�YRWH �FRXQWLQJ�HLWKHU�

+HGJHV� DQG� 2ONLQ� ������� ����� VKRZ� WKDW� WKH� YRWH�FRXQWLQJ� PHWKRGRORJ\� LV� LQDGHTXDWH��
EHFDXVH� LW� WHQGV� WR� OHDG� WR� WKH� ZURQJ� FRQFOXVLRQ� PRUH� RIWHQ� DV� WKH� QXPEHU� RI� VWXGLHV� LQFUHDVHV��
EHFDXVH�WKH�7\SH�,,�HUURUV�RI�WKH�XQGHUO\LQJ�VWXGLHV�GR�QRW�FDQFHO�RQH�DQRWKHU��7KH�UDWKHU�F UXGH�YRWH�
FRXQWLQJ�DQDO\VLV�LV�DOVR�XQVDWLVIDFWRU\�EHFDXVH�D�FODVVLILFDWLRQ�EDVHG�RQ�VLJQ�DQG�VLJQLILFDQFH�OHYHO�
DORQH�� LV� LQVXIILFLHQW� WR�GHWHUPLQH�ZKHWKHU� WKH� UHVXOWV�RI�GLIIHUHQW�JURZWK� UHJUHVVLRQV� DUH� WKH� VDPH�
�+HGJHV�� ������� &RQVHTXHQWO\�� DQ� DSSURSULDWH� DQDO\VLV� RI� WKH� UHVXOWV� RI� WKH� HPSLULFDO� ORQJ �WHUP�
JURZWK� OLWHUDWXUH� VKRXOG� JR� EH\RQG� FRXQWLQJ� UHVXOWV� RI� D� VSHFLILF� VLJQ� DQG� VLJQLILFDQFH�� DQG� DQ�
DSSURSULDWH� DQDO\VLV� VKRXOG� DFFRXQW� IRU� GLIIHUHQFHV� LQ�PDJQLWXGH� RI� WKH� HIIHFWV�� ,Q� WKLV� SDSHU�� WKH�
HIIHFW�VL]H�PHDVXUH�LV�WKH�HVWLPDWHG�UHJUHVVLRQ�FRHIILFLHQW�IRU�GLIIHUHQW�VSHFLILFDWLRQV�RI�%DUUR�JURZ WK�
HTXDWLRQV�� (VVHQWLDOO\�� ZH� ZLOO� PRGHO� WKH� HIIHFW� VL]H� DV� D� IXQFWLRQ� RI� IL[HG� HIIHFWV� UHSUHVHQWLQJ�
GLIIHUHQFHV�LQ�WKH�VSHFLILFDWLRQ�RI�WKH�XQGHUO\LQJ�JURZWK�HTXDWLRQV� �

7KLV�DSSURDFK�RI�TXDVL�H[SHULPHQWDWLRQ�UHVHPEOHV�WKH�UHVSRQVH�VXUIDFH�WHFKQLTXH�GHYHO RSHG�
LQ�HFRQRPHWULFV��+HQGU\���������������5HVSRQVH�VXUIDFH�DQDO\VLV�LV�EDVHG�RQ�DQ�DX[LOLDU\�UH JUHVVLRQ�
LQ�ZKLFK� HDFK� REVHUYDWLRQ� FRUUHVSRQGV� WR� WKH� UHVXOW� RI� RQH� H[SHULPHQW��7KH� LQGHSHQGHQW�YDULDEOHV�
UHIOHFW�WKH�GLPHQVLRQV�WKDW�KDYH�EHHQ�FKDQJHG�RYHU�WKH�H[SHULPHQWV�E\�WKH�H[SHULPHQWHU�� 'DYLGVRQ�
DQG� 0DF.LQQRQ�� ������� 5HVSRQVH� VXUIDFH� DQDO\VLV� LV� SDUWLFXODUO\� XVHIXO� EHFDXVH� LW� UHGXFHV� ZKDW�
+HQGU\� FDOOV µVSHFLILFLW\¶�� 6WULFWO\� VSHDNLQJ�� HDFK� H[SHULPHQW� RQO\� H[WHQGV� WR� WKH� GDWD �JHQHUDWLQJ�
SURFHVV�WKDW�KDV�EHHQ�XVHG�IRU�WKDW�H[SHULPHQW��DQG�D�VHULHV�RI�H[SHULPHQWV�H[WHQGV�PHUHO\ WR�D�ILQLWH�
VHW�RI�GDWD�JHQHUDWLQJ�SURFHVVHV��7KH�UHVXOWV�RI�D�FRUUHFWO\�HVWLPDWHG�UHVSRQVH�VXUIDFH��KRZHYHU��DOVR�
� $OWKRXJK� WKLV� DSSURDFK� LV VLPLODU� WR� SHUIRUPLQJ� D�PHWD�DQDO\VLV�� RQ� VKRXOG�QRWH� WKDW� WKH�/HYLQH� DQG�5HQHOW������� DQG� 6DOD�L�0DUWLQ� ������ DV� ZHOO� DV� WKH� FXUUHQW� VHQVLWLYLW\� DQDO\VHV� GHSDUW� IURP� WKH� WUDGLWLRQDO�PHWD�DQDO\VLV� VHWXS� LQ� WKH� VHQVH� WKDW� WKH\� GR� QRW� VDPSOH� IURP� WKH� SRSXODWLRQ� RI� VWXGLHV� PDNLQJ� XS� WKH� HPSLULFDO�HFRQRPLF�JURZWK�OLWHUDWXUH��,QVWHDG��WKH\�VDPSOH�IURP�WKH�OLWHUDWXUH�LQ�WHUPV�RI�YDULDEOHV�XVHG�LQ HDUOLHU�VWXGLHV��DQG�VXEVHTXHQWO\�DSSO\�WKLV�VHOHFWLRQ�RI�YDULDEOHV�WR�RQH�VSHFLILF�GDWD�VHW��7KLV�KDV�WZR�LPSRUWDQW�FRQVHTXHQFHV�LQ� WHUPV� RI� DYRLGLQJ� VRPH� RI� WKH� ZHOO�NQRZQ�PHWKRGRORJLFDO� SLWIDOOV� RI�PHWD�DQDO\VLV� �VHH� DOVR�*ODVV� HW� DO���������� )LUVW�� LW� OLPLWV� WKH� SRWHQWLDO� ELDVHV� LQWURGXFHG� E\� QRQ�UHSUHVHQWDWLYH� VDPSOLQJ�� LI WKH� QXPEHU� RI� TXDVL�H[SHULPHQWV�FRYHUV�D�VXIILFLHQW�QXPEHU�RI�FDVHV��6HFRQG��EHFDXVH� WKH�HPSLULFDO� UHVXOWV�DUH�JHQHUDWHG�XVLQJ�DQ�LGHQWLFDO� WKHRUHWLFDO� DQG� PRGHOLQJ� IUDPHZRUN�� WKH� VDPH� GDWD� VHW�� DQG� WKH� VDPH� HVWLPDWLRQ� WHFKQLTXH�� WKH�SRWHQWLDO�ELDV�UHVXOWLQJ�IURP�KHWHURJHQHLW\�LQ�XQGHUO\LQJ�µVWXGLHV¶�LV�OLPLWHG��
� 6HH�0DDVRXPL�DQG�3KLOLSV������� IRU�D�FULWLFDO�GLVFXVVLRQ��DORQJ�ZLWK�+HQGU\¶V������� UHSO\�
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H[WHQG�WR�FDVHV�WKDW�KDYH�QRW�EHHQ�LQFOXGHG�LQ�WKH�H[SHULPHQWDO�VHWXS��IRU�LQVWDQFH��UHJUHVVLRQV�ZLWK�D�
ODUJHU�QXPEHU�RI�H[SODQDWRU\�YDULDEOHV��

2XU�TXDVL�H[SHULPHQWV�DUH�EDVHG�RQ�WKH�HVWLPDWLRQ�RI�%DUUR �UHJUHVVLRQV�ZLWK�D�YDU\LQJ�VHW�RI�
FRQGLWLRQLQJ�YDULDEOHV��HVVHQWLDOO\�IROORZLQJ�WKH�DSSURDFK�LQ�HDUOLHU�VHQVLWLYLW\�DQDO\VHV��)RUPDOO\��ZH�
HVWLPDWH�D�VHULHV�RI�UHJUHVVLRQV�

��� MLLM ���� MMMLM 0�&[)�\ E ���
ZKHUH�\ LV�D�YHFWRU�RI�SHU�FDSLWD�*'3�JURZWK�REVHUYDWLRQV�� ) D�PDWUL[�RI�YDULDEOHV�WKDW�DUH�³IL[HG´�
EHWZHHQ� WKH� UHJUHVVLRQV� ZLWK� WKH� DVVRFLDWHG� SDUDPHWHU� YHFWRU� M� �� [L WKH� YDULDEOH� RI� LQWHUHVW� ZLWK�
SDUDPHWHU� LME �� DQG� &M D� PDWUL[� RI� D� VXEVHW� RI� FRQGLWLRQLQJ� YDULDEOHV� WDNHQ� IURP� WKH IXOO� VHW� RI�
SRWHQWLDOO\�LPSRUWDQW�H[SODQDWRU\�YDULDEOHV�IRU�HFRQRPLF�JURZWK��ZLWK� JJM IRU�WKH�FRUUHVSRQGLQJ�YHFWRU�
RI�SDUDPHWHU�HVWLPDWHV��7KH�VHW�RI�IL[HG�YDULDEOHV�LQFOXGHV�WKH�XVXDO�FRQVWDQW�WHUP��DQG� HHM LV�D�ZHOO�
EHKDYHG�YHFWRU�RI�HUURUV��7KH�VXEVFULSW L � �������«��,��LQGH[HV�WKH�YDULDEOHV�RI�LQWHUHVW��DQG� M � �������
«�� -�� WKH� GLIIHUHQW� FRPELQDWLRQV� RI� FRQGLWLRQLQJ� YDULDEOHV�� ,QFOXGLQJ� D� IL[HG� QXPEHU�� VD\� F�
FRQGLWLRQLQJ�YDULDEOHV�LQ�HDFK�UHJUHVVLRQ�HTXDWLRQ��LQ�DGGLWLRQ�WR�WKH�YDULDEOH�RI�LQWHUHVW��LP SOLHV�WKDW�
WKH�QXPEHU�RI�HTXDWLRQV�WR�EH�HVWLPDWHG��-��HTXDOV��,±�����F�Â�,�± F±�����

6XEVHTXHQWO\��ZH� HVWLPDWH� UHVSRQVH� VXUIDFHV� IRU� L�a ��ZKLFK�DUH� �- î����YHFWRUV� FRPSULVLQJ�
HOHPHQWV�

��Ö ÖÖa ML
LLMLM �� E EEE ���

7KH�WUDQVIRUPDWLRQ�LQ�HTXDWLRQ�����LV�LQWURGXFHG�WR�IDFLOLWDWH�FRPSDULVRQ�DPRQJ�GLIIHUHQW H[SODQDWRU\�
YDULDEOHV��$�WRWDO�RI�, UHVSRQVH�VXUIDFHV�LV�JLYHQ�E\�WKH�DX[LOLDU\�UHJUHVVLRQ�

��a L�� LLLL �.'� ���
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ZKHUH�'L LV�D��- î��,±����PDWUL[�RI�IL[HG�HIIHFWV�UHSUHVHQWLQJ�WKH�H[SODQDWRU\�YDULDEOHV�LQFOXGHG�LQ� &M
LQ�HTXDWLRQ�����E\�PHDQV�RI�GXPP\�YDULDEOHV��7KH�UHVXOWLQJ�HVWLPDWHV�FRQWDLQHG�LQ� L.Ö UHSUHVHQW�WKH�
FKDQJH�RI� LMEÖ DV�D�SURSRUWLRQ�RI� LEÖ ��GXH�WR�WKH�LQFOXVLRQ�RI�D�VSHFLILF�H[SODQDWRU\�YDULDEOH�FRQWDLQHG�
LQ� &M�� 7KHVH� HVWLPDWHV� DUH� UHODWHG� WR� WKH� FRQGLWLRQDO� PHDQV� RI� WKH� YDULDEOH� RI� LQWHUHVW�� WKDW� LV��FRQGLWLRQDO�XSRQ�LQFOXVLRQ�RI�D�SDUWLFXODU�FRQGLWLRQLQJ�YDULDEOH��LQ�WKH�IROORZLQJ�ZD\��VHH�$SSHQGL[�
$��

¸̧¹·¨̈©§ ¹̧·©̈§ ����  NL'L ,5NM DEE Ö����ÖÖ � � ���

ZKHUH�5 LV�WKH�QXPEHU�RI�UHJUHVVRUV��+HQFH ��WKH�PHDQ�HIIHFW�VL]H�RI�D�YDULDEOH�RI�LQWHUHVW��FRQGLWLRQDO�
XSRQ� D� SDUWLFXODU� FRQGLWLRQLQJ� YDULDEOH� EHLQJ� LQFOXGHG�� �Ö  NM'LE �� UHODWLYH� WR� WKH� RYHUDOO� PHDQ�
HVWLPDWHG�HIIHFW�VL]H�� LEÖ ��LV�SURSRUWLRQDO�WR�WKH�HVWLPDWHG�FRHIILFLHQWV�RI�HTXDWLRQ�����

7KH�GDWDVHW�DQG�WKH�VHWXS�IRU�WKH�UHJUHVVLRQV�DUH�EDVHG�RQ�HDUOLHU�VHQVLWLYLW\�DQDO\VHV��SDUWO\�
IRU�UHDVRQV�RI�FRPSDULVRQ��:H�XVH�WKH�VDPH�GDWDEDVH�DV� 6DOD�L�0DUWLQ���������ZKLFK�LV�DYDLODEOH�RQ�
WKH�ZHE��KWWS���ZZZ�FROXPELD�HGX�a[V���GDWD�PLOOLRQV�KWP���7KH�GDWDEDVH�FRPSULVHV�JURZWK�RI�*'3�
SHU� FDSLWD� EHWZHHQ� ����� DQG� ������ XVHG� DV� WKH� GHSHQGHQW� YDULDEOH�� DQG� ��� H[SODQDWRU\� YDULDEOHV�
FKRVHQ�DV�FORVHO\�DV�SRVVLEOH�WR�WKH�EHJLQQLQJ�RI�WKH�VDPSOH�SHULRG��)ROORZLQJ�6DOD �L�0DUWLQ���������
WKUHH� YDULDEOHV� DUH� LQLWLDOO\� FKRVHQ� DV� IL[HG� YDULDEOHV�� EHFDXVH� WKH\� KDY H� EHHQ�ZLGHO\� XVHG� LQ� WKH�
HPSLULFDO� JURZWK� OLWHUDWXUH� DQG� IRXQG� WR� EH� UHDVRQDEO\� UREXVW�� WKH� OHYHO� RI� LQFRPH� LQ� ������ OLIH�
H[SHFWDQF\�LQ�������DQG�WKH�SULPDU\�VFKRRO�HQUROPHQW�UDWH�LQ�������DOWKRXJK�WKH�VLJQLILFDQFH�RI�WKH�
ODWWHU�LV�UDWKHU�PL[HG��)ROORZLQJ WKH�HDUOLHU�VHQVLWLYLW\�H[SHULPHQWV��WKH�VHW�RI�FRQGLWLRQLQJ�YDULDEOHV�LV�
UHVWULFWHG� WR� WKUHH� �RXW�RI�D� WRWDO�RI����PLQXV�RQH�YDULDEOH�RI� LQWHUHVW��� VR� WKDW� IRU�HDFK�YDULDEOH�RI�
LQWHUHVW��������Â����� ��������UHJUHVVLRQV�QHHG�WR�EH�HVWLPDWHG�
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���5REXVWQHVV�UHVXOWV
7DEOH� �� JLYHV� WKH� UHVXOWV� RI� WKH� HVWLPDWLRQ� RI� WKH� %DUUR� JURZWK� UHJUHVVLRQV�� FRQWDLQLQJ� WKH� PHDQ�
HVWLPDWHG� E�� LWV� VWDQGDUG� GHYLDWLRQ�� WKH� OHIW� DQG� ULJKW �KDQG� VLGHG� ���� FRQILGHQFH� LQWHUYDO�� WKH�
SHUFHQWDJH�RI�UHJUHVVLRQV�LQ�ZKLFK�WKH�HVWLPDWHG�HIIH FW�KDV�D�VLJQLILFDQW�SRVLWLYH�RU�QHJDWLYH�VLJQ��DQG�
WKH�UHVXOWV�RI�WKH�GLIIHUHQW�VHQVLWLYLW\�WHVWV��6L[�GLIIHUHQW�VHQVLWLYLW\�WHVWV�DUH�XVHG��WKH�VWURQJ�DQG�ZHDN�
VLJQ�WHVW�� WKH�VWURQJ�DQG�ZHDN�(%$�WHVW�� WKH�ZHLJKWHG�ZHDN�(%$�WHVW��DQG�WKH�IUDFWLRQ�RI�HVWLP DWHV�
WKDW�IDOO�ZLWKLQ�WKH�FXPXODWLYH�GHQVLW\�IXQFWLRQ��&')��RI�WKH�ZHLJKWHG�DYHUDJH�RI�WKH�HVWLPDWHG� EV��
7KH�DGMHFWLYHV�µVWURQJ¶�DQG�µZHDN¶�UHIHU�WR�DOO�HIIHFWV��RU�DW�OHDVW�����RI�WKH�HIIHFWV�SDVVLQJ�WKH�WHVW��
UHVSHFWLYHO\��7KH�ZHLJKWV�DUH�GHILQHG�DV�WKH�YDOXH�RI�WKH�OLNHOLKRRG�RI�WKH�UHJUHVVLRQ�HTXDWLRQ��DV�LQ�
6DOD�L�0DUWLQ� �������� JLYLQJ�PRUH� ZHLJKW� WR� UHJUHVVLRQV� WKDW� DUH�PRUH� OLNHO\� WR� UHSUHVHQW� WKH� WUXH�
PRGHO��7KH�VLJQ�WHVWV�PHUHO\�UHIHU�WR�WKH�VLJQ�RI�WKH�HIIHFW��WKH�(%$�WHVW�WR�VLJQ�DQG�VLJQLILFDQFH�RI�
WKH�HIIHFW��DQG�WKH�&')�DSSURDFK�WR�WKH�VLJQLILFDQFH�RI�WKH�HIIHFWV��WDNLQJ�LQWR�DFFRXQW�WKH�GLVWULEXWLRQ�
RI�FRHIILFLHQW�HVWLPDWHV�

��,QVHUW�7DEOH���DURXQG�KHUH�!�
7DEOH���FOHDUO\�VKRZV�WKH�GLYHUJHQFH�EHWZHHQ�WKH�/HYLQH�DQG�5HQHOW��DQG�WKH�6DOD �L�0DUWLQ�UHVXOWV��
7KH� VWURQJ�(%$�WHVW� LV�RQO\�SDVVHG�E\�RQH�YDULDEOH�� WKH� IUDFWLRQ�&RQIXFLDQ��ZKHUHDV� WKH�ZHLJKWHG�
&')�DSSURDFK�RI�6DOD�L�0DUWLQ� LGHQWLILHV����YDULDEOHV� WKDW�DUH� UREXVW�DW� WKH�����FRQILGHQFH� OHYHO��
7KH�ZHLJKWHG�(%$�WHVW�GRHV�QRW�KDYH�VXIILFLHQW�SRZHU��EHFDXVH�DOO�EXW�DSSUR[LPDWHO\�WHQ�YDULDEOHV�
DUH� LGHQWLILHG� DV�EHLQJ� UREXVW�� ,QWHUHVWLQJO\��QR� OHVV� WKDQ����FRQGLWLRQLQJ�YDULDEOHV�DUH� IRXQG� WR�EH�
ERWK� SRVLWLYHO\� DQG� QHJDWLYHO\� VLJQLILFDQW� LQ� DW� OHDVW� RQH� UHJUHVVLRQ� HTXDWLRQ�� $PRQJ� WKHVH� DUH�
SRSXODWLRQ�JURZWK��DYHUDJH�\HDUV�RI�VFKRROLQJ��WKH�SXEOLF�LQYHVWPHQW�VKDUH��WKH�QXPEHU�RI�UHYROXWLRQV�
DQG�FRXSV��WKH�UDWLR�RI�ZRUNHUV�WR�SRSXODWLRQ��DQG�WKH�WHUPV�RI�WUDGH�JURZWK��7KL V�LOOXVWUDWHV�WR�VRPH�
H[WHQW� WKH� VNHSWLFDO� DVVHUWLRQ� WKDW� DOPRVW� DQ\� UHODWLRQVKLS� FDQ� EH� VKRZQ� WR� EH� HLWKHU� VLJQLILFDQWO\�
SRVLWLYH�RU�QHJDWLYH��SURYLGLQJ�WKH�µFRUUHFW¶�VHW�RI�FRQGLWLRQLQJ�YDULDEOHV�LV�XVHG��
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)LQDOO\��7DEOH���DOVR�VKRZV�WKDW�WKH�UHVXOWV�RI�6DOD�L�0DUWLQ¶V�UDWKHU�FRPSOLFDWHG�DSSURDFK�DUH�
YLUWXDOO\�LGHQWLFDO�WR�WKH�UHVXOWV�RI�WKH�PXFK�PRUH�VWUDLJKWIRUZDUG�ZHDN�VLJQ�WHVW�DSSURDFK��7KH�UDQN�
RUGHU�RI�WKH�GLIIHUHQW�VHQVLWLYLW\�WHVW�DSSURDFKHV��GHILQHG�LQ�WHUPV�RI�LQFUHDVLQJ�QXPEHUV�RI�YDULDEOHV�
LGHQWLILHG� DV� EHLQJ� UREXVW�� LV�� 67521*� (%$� ��:($.� (%$� �� 67521*� 6,*1� ��:(,*+7('�&')� ��
:($.� 6,*1� �� :(,*+7('� :($.� (%$�� 7KLV� UDQNLQJ� VDWLVILHV� WKH� UHTXLUHPHQW� RI� LQFUHDVLQJ�
LQFOXVLYHQHVV��DSSURDFKHV�LGHQWLI\LQJ�D�ODUJHU�QXPEHU�RI�UREXVW�YDULDEOHV�LGHQWLI\�WKH� VDPH YDULDEOHV�
DV�µZHDNHU¶�DSSURDFKHV��SOXV�DGGLWLRQDO�RQHV��$OWKRXJK�WKH�UDQNLQJ�LV�VWULFWO\�VSHDNLQJ�QRW�WKH�UHVXOW�
RI� H[SHULPHQWV�� WKH�ZHLJKWHG�&')�DSSURDFK�DQG� WKH�ZHDN� VLJQ�DSSURDFK�DSSHDU� WR�KDYH� IDYRUDEOH�
SURSHUWLHV� LQ� WHUPV� RI� GLVFULPLQDWRU\� SRZHU�� 7 KH� VWURQJ� DQG� ZHLJKWHG� ZHDN� (%$� DSSURDFKHV�
FRQVWLWXWH�H[WUHPHV��LGHQWLI\LQJ�DOPRVW�QRQH�RU�YLUWXDOO\�DOO�YDULDEOHV�DV�EHLQJ�UREXVW�

7KH�DERYH�UHVXOWV�DUH�GHSHQGHQW�RQ�WKH�QXPEHU�DQG�WKH�W\SH�RI�µIL[HG¶�YDULDEOHV��'URSSLQJ�
WKLV� IL[DWLRQ� PDNHV� LW� QHFHVVDU\� WR� LQWURGXFH� IXUWKHU� FKDQJHV�� LQ� RUGHU� WR� NHHS� WKH� DQDO\VLV�
FRPSXWDWLRQDOO\�IHDVLEOH��:H�WKHUHIRUH�UHGXFH�WKH�GDWDVHW�WR�WKH����UREXVW�YDULDEOHV�DV�LGHQWLILHG�LQ�
6DOD�L�0DUWLQ¶V�&')�DSSURDFK��7DEOHV��D�DQG��E�VKRZ�WKH�UHVXOWV�RI�WKH�UH �DQDO\VLV�XVLQJ�WKHVH ���NH\�
YDULDEOHV��ZLWK�WKUHH�YDULDEOHV�IL[HG�IRU�UHDVRQV�RI�FRPSDULVRQ�ZLWK�WKH�SULRU�DQDO\VLV�LQ�7DEOH��D��DQG�
ZLWK�QRQH�RI�WKH�YDULDEOHV�IL[HG�LQ�7DEOH��E��7KURXJKRXW�WKH�DQDO\VLV��ZH�UHVWULFW�WKH�WRWDO�QXPEHU�RI�
FRQGLWLRQLQJ�YDULDEOHV�WR�VHYHQ��H[FOXGLQJ�WKH�FRQVWDQW�WHUP��7KH�UHVXOWV�LQ�7DEOHV���DQG��D�DUH�YHU\�
VLPLODU�� 7KH� UDQNLQJ� RI� WKH� VHQVLWLYLW\� WHVWV� LV� H[DFWO\� DV� DERYH�� DQG� WKH� LQIHUHQFHV� UHJDUGLQJ� WKH�
UREXVWQHVV�RI�YDULDEOHV�DUH�YLUWXDOO\�LGHQWLFDO��

��,QVHUW�7DEOHV��D�E�DURXQG�KHUH�!
7KH�UHVXOWV�DUH��KRZHYHU��DIIHFWHG�ZKHQ�QR�µIL[HG¶�YDULDEOHV�DUH�LQFOXGHG�LQ�WKH�DQDO\VLV��DV�LQ�7DEOH�
�E��6XEVWDQWLDOO\�IHZHU�UREXVW�YDULDEOHV�DUH�LGHQWLILHG��DOWKRXJK�LW�LV�HDVLO\�YHULILHG�WKDW�LQFUHDVLQJ�WKH�
FULWLFDO� FXW�RII� SRLQW� WR� ��� SHUFHQW� ZRXOG� OHDG� WR� Y LUWXDOO\� LGHQWLFDO� UHVXOWV� IRU� WKH�ZHLJKWHG�&')�
DSSURDFK�ZLWK�DQG�ZLWKRXW�IL[HG�YDULDEOHV��7KH�UDQNLQJ�RI�WKH�VHQVLWLYLW\�WHVW�DSSURDFKHV�LV�DOVR�FORVH�
WR�WKH�VDPH�DV�EHIRUH��7KH�ZHDN�VLJQ�WHVW�DSSURDFK�DQG�WKH�ZHLJKWHG�&')�DSSURDFK�FKDQJH�UDQN��DQG�
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WKH\�QR�ORQJHU�VDWLVI\�WKH�FULWHULRQ�RI�LQFUHDVLQJ�LQFOXVLYHQHVV��EXW�WKHVH�FKDQJHV�DUH�PDUJLQDO�
��,QVHUW�7DEOH���DURXQG�KHUH�!

$�GHWDLOHG�YDULDEOH�E\�YDULDEOH�DQDO\VLV�RI�UREXVWQHVV�LQ�WHUPV�RI�VLJQLILFDQFH�UHYHDOV��KRZHYHU��WKDW�
6DOD�L�0DUWLQ¶V�FKRLFH�WR�µIL[¶�WKUHH�YDULDEOHV�KDV�D�PDMRU�LPSDFW�RQ�WKH�UHVXOWLQJ�ILQGLQJV��7DEOH���
SUHVHQWV�WKH�SURSRUWLRQ�RI�VLJQLILFDQW�UHVXOWV�IRU�WKH�YDULDEOH�RI�LQWHUHVW��E\�FROXPQ���LQ�UHODWLRQ�WR�D�
VSHFLILF�FRQGLWLRQLQJ�YDULDEOH�EHLQJ�LQFOXGHG��E\�URZ���)URP�7DEOH��E��LW�LV DOUHDG\�REYLRXV�WKDW�WKH�
UHVXOW�IRU�LQLWLDO�LQFRPH�LV�IDU�OHVV�UREXVW�WKDQ�LW�DSSHDUV�LQ�7DEOHV���DQG��D��7DEOH���VKRZV�WKDW�WKH�
LQVLJQLILFDQW�UHVXOWV�IRU�LQLWLDO�LQFRPH�RQO\�RFFXU�LQ�PRGHOV�LQ�ZKLFK�OLIH�H[SHFWDQF\�LV� QRW LQFOXGHG�
DPRQJ� WKH� UHJUHVVRUV�� 7R� D� VOLJKWO\� OHVVHU� H[WHQW�� WKLV� KROGV� IRU� FRQGLWLRQLQJ� RQ� SULPDU\� VFKRRO�
HQUROOPHQW�DV�ZHOO��$SSDUHQWO\��WKH�UREXVW�UHODWLRQVKLS�EHWZHHQ�JURZWK�DQG�LQLWLDO�LQFRPH�GHSHQGV�RQ�
FRQGLWLRQLQJ�IRU�OLIH�H[SHFWDQF\��DQG�WR�D�OHVVHU�H[WHQW�RQ�SULPDU\�VFKRRO�HQUROO PHQW�

7KH�DQDO\VLV�EDVHG�RQ�WKH�6DOD�L�0DUWLQ�DSSURDFK�ZLWKRXW µIL[HG¶�YDULDEOHV��DOVR�VKRZV�WKDW�
WKH�SUHGRPLQDQW�ILQGLQJ�RI�WKH�DSSURDFK�ZLWK µIL[HG¶�YDULDEOHV��WKH�)UDFWLRQ�&RQIXFLDQ�EHLQJ�WKH�PRVW�
UREXVW�YDULDEOH�� LV�DSSDUHQW�LQ�WKLV�FDVH�DV�ZHOO��,Q�ID FW�� WKH�YDULDEOH�)UDFWLRQ�&RQIXFLDQ�LV�WKH�RQO\�
XQLIRUPO\�UREXVW�YDULDEOH��,W�LV�DOZD\V�VLJQLILFDQW��LUUHVSHFWLYH�RI�WKH�FRQGLWLRQLQJ�YDULDEOH�V��LQFOXGHG�
LQ�WKH�UHJUHVVLRQ��

7KH� LPSDFW� RI�PRGHOLQJ�HFRQRPLF�JURZWK�DV� D� FRQYHUJHQFH�FDWFK �XS�SURFHVV��ZKLFK�JLYHQ�
WKH�µIL[HG¶�YDULDEOHV�LQ�SUHYLRXV�VHQVLWLYLW\�DQDO\VHV�LV�WKH�µGHIDXOW¶�PRGHO��DOVR�KDV�D�QRQ �QHJOLJLEOH�
HIIHFW�RQ�WKH�VLJQLILFDQFH�RI�WKH�FRQGLWLRQLQJ�YDULDEOHV��)RU����RXW�RI�WKH����FRQGLWLRQLQJ�YDULDEOHV��
WKH� KLJKHVW� SURSRUWLRQ� RI� VLJQLILFDQW� UHVXO WV� LV� REWDLQHG� ZKHQ� WKH� VSHFLILFDWLRQ� LV� WKH�
FRQYHUJHQFH�FDWFK�XS�PRGHO��VHH�WKH�ILUVW�URZ�RI�7DEOH����
���5HVSRQVH�VXUIDFH�DQDO\VLV
7KH�YRWH�FRXQWLQJ�UHVXOWV�UHSRUWHG�LQ�WKH�SUHFHGLQJ�VHFWLRQ�IRFXV�RQ�FRXQWLQJ�VWDWLVWLFDOO\�VLJQLILFDQW�
UHVXOWV�� DQG� VKRZV WKDW� WKH� UHVXOWV�RI� WKH�6DOD�L�0DUWLQ� DQDO\VLV� DUH�GHSHQGHQW�RQ� WKH� H[SHULPHQWDO�
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VHWXS�XVLQJ�µIL[HG¶�YDULDEOHV��7KH�VL]H�RI�WKH�HVWLPDWHG�HIIHFWV�LV�D�GLPHQVLRQ�RI�UREXVWQHVV�WKDW�KDV�
UHFHLYHG�FRQVLGHUDEO\� OHVV�DWWHQWLRQ��DOWKRXJK�LW� LV� LPSOLFLWO\�XVHG�LQ WKH��ZHLJKWHG��&')�DSSURDFK��
:H�SURYLGH�PRUH�GHWDLO�RQ�WKLV�DVSHFW�LQ�WKH�EHORZ�VXEVHFWLRQV�
����5HVSRQVH�VXUIDFH�DQDO\VLV��EDVLF�DQDO\VLV
,Q�)LJXUH����ZH�SUHVHQW�WKH�UHVXOWV�RI�WKH�UHVSRQVH�VXUIDFH�DQDO\VLV�IRU�WKH�PDJQLWXGH�RI�WKH�HVWLPDWHG�
HIIHFW� VL]HV�� ZLWKRXW� µIL[LQJ¶� DQ\� RI� WKH� FRQGLWLRQLQJ� YDULDEOHV� LQ� WKH� H[SHULPHQWV�� 7KH� ��� NH\�
YDULDEOHV�DUH�RQ�WKH�KRUL]RQWDO�D[LV��DQG�WKH�FRQGLWLRQDO�PHDQ�RI�WKH�HIIHFW�VL]H��UHODWLYH�WR�WKH�PHDQ�RI�
WKH�HIIHFW�VL]H�LQ�WKH�IXOO�VDPSOH�RI�UHJUHVVLRQV�FRQWDLQLQJ�WKL V�NH\�YDULDEOH��DV�UHSRUWHG�LQ�7DEOH��E��
DQG�IURP�KHUH�RQ�UHIHUUHG�WR�DV�WKH�µJUDQG�PHDQ¶���RQ�WKH�YHUWLFDO�D[LV��:KHQ�WKLV�LQGH[�HTXDOV�RQH��
WKH�FRQGLWLRQDO�PHDQ�LV�LGHQWLFDO�WR�WKH�JUDQG�PHDQ��LPSO\LQJ�WKDW�WKH�YDULDEOH�RI�LQWHUHVW�LV�LQVHQVLWLYH�
LQ�VL]H WR�WKH�LQFOXVLRQ�RI�D�SDUWLFXODU�FRQGLWLRQLQJ�YDULDEOH��7KH�PRUH�WKH�LQGH[�GHYLDWHV�IURP�RQH��
WKH�PRUH�VHQVLWLYH� WKH�NH\�YDULDEOH� LV� WR� WKH� LQFOXVLRQ�RI�D�SDUWLFXODU�FRQWURO�YDULDEOH��7KH� LQGH[� LV�
QHJDWLYH� ZKHQ� WKH� FRQGLWLRQDO� PHDQ� KDV� D� VLJQ� RSSRVLWH� WR� WKH� VLJQ� RI� WKH� JUDQG� PHDQ�� 7KH� NH\�
YDULDEOHV� DUH� UDQNHG� LQ� GHFOLQLQJ� UDQJH� RI� WKH� LQGH[�� 7KH� UHVXOWV� UHYHDO� WKDW� WZR �WKLUGV� RI� WKH� NH\�
YDULDEOHV�VKRZ�GHYLDWLRQV�JRLQJ�EH\RQG��� �����RI�WKH�JUDQG�VDPSOH�PHDQV��

$V�IRU�WKH�SURSRUWLRQ�RI�VLJQLILFDQW�UHVXOWV� GLVFXVVHG�DERYH��WKH�SRVLWLYH�RXWOLHUV�FDXVLQJ�WKH�
UDQJH�RI�WKH�LQGH[�WR�ZLGHQ�RQ�WKH�OHIW�KDQG�VLGH�RI�)LJXUH����DUH�EURXJKW�DERXW�E\�WKH�LQFOXVLRQ�RI�WKH�
LQLWLDO� OHYHO� RI� *'3�� 7KH� K\SRWKHVLV� RI� FRQYHUJHQFH�FDWFK �XS� WKXV� FDXVHV� VHYHUDO� FRQGLWLRQLQJ�
YDULDEOHV� WR� EH� UDWKHU� H[WUHPH� LQ� WHUPV� RI� VL]H�� ,W� LV� XQFOHDU� WR� ZKDW� H[WHQW� WKLV� LV� WKH� UHVXOW� RI�
HQGRJHQHLW\� ELDV�� PXOWLFROOLQHDULW\� RU� SRWHQWLDOO\� DQRWKHU� HFRQRPHWULF� PLVVSHFLILFDWLRQ� SUREOHP��
7DEOH�%���LQ�$SSHQGL[�%�VKRZV��KRZHYHU��WKDW�ELYDULDWH�FRUUHODWLR QV�ZLWK�WKH�ORJDULWKP�RI�WKH�*'3�
SHU�FDSLWD�OHYHO�LQ������DUH�DOPRVW�LQYDULDEO\�KLJK�IRU�WKH�FRQGLWLRQLQJ�YDULDEOHV�FRQVWLWXWLQJ�RXWOLHUV�

��,QVHUW�)LJXUH���DURXQG�KHUH�!�
� 7KH� ODWWHU� DUH� UHSRUWHG� LQ�7DEOH� �E��7KH� UHVXOWV� IRU� WKH� YDULDEOH�3XEOLF� FRQVXPSWLRQ� VKDUH� DUH� H[FOXGHG� IRU�UHDVRQV�RI�VFDOH��7KH�LQGH[�YDOXHV�DUH�H[WUHPH��UDQJLQJ�IURP�±������WR�������
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,Q�)LJXUH����ZH�VKRZ�LQ�PRUH�GHWDLO�KRZ�WKLV�RYHUDOO�UHVXOW�GHSHQGV�RQ�WKH�VSHFLILF DWLRQ�RI�WKH�VHW�RI�
FRQGLWLRQLQJ�YDULDEOHV��7KH�VL]H�RI�WKH�FLUF OHV�LQ�)LJXUH���LQGLFDWHV�WKH�SHUFHQWDJH�GHYLDWLRQ�IURP�WKH�
JUDQG�PHDQ��7DEOH���SURYLGHV�WKH�VDPH�UHVXOWV�LQ�D�QXPHULFDO�IRUPDW�� ,W�LV�REYLRXV�WKDW�WKH�YDULDEOHV�
RI� LQWHUHVW� ZLWK� ODUJH� GHYLDWLRQV� IURP� WKH� JUDQG� PHDQ�� VXFK� DV� 3XEOLF� FRQVXPSWLRQ� VKDUH� � ;����$EVROXWH�ODWLWXGH��;����DQG�/LTXLG�OLDELOLWLHV�WR�*'3��;�����FDQQRW�EH�ODEHOHG�UREXVW��7KLV�FRQIRUPV�WR�WKH� UH�DQDO\VLV� RI� WKH� 6DOD�L�0DUWLQ� H[SHULPHQWV� ZLWK� IL[HG� YDULDEOHV�� DV� UHSRUWHG� LQ� 7D EOH� �D��
([FKDQJH� UDWH� GLVWRUWLRQV� �;���� DQG� HVSHFLDOO\� 6W�� GHY�� %ODFN� PDUNHW� SUHPLXP� �;��� DUH�� KRZHYHU��UREXVW� LQ� WHUPV� RI� PDJQLWXGH�� 5HDGLQJ� WKH� JUDSK� KRUL]RQWDOO\� VKRZV� WKH� HIIHFW� RI� LQFOXVLRQ� RI� D�
SDUWLFXODU� YDULDEOH� UHFRUGHG� RQ� WKH� YHUWLFDO� D[LV� DV� FRQ GLWLRQLQJ� YDULDEOH� RQ� WKH�PDJQLWXGH� RI� WKH�
YDULDEOHV�UHFRUGHG�RQ�WKH�KRUL]RQWDO�D[LV��,W�LV�DJDLQ�HYLGHQW�WKDW�WKH�DSSURDFK�ZLWK�IL[HG�YDULDEOHV�KDV�
D� PDMRU� LPSDFW� RQ� WKH� UHVXOWV�� ,Q� SDUWLFXODU�� WKH� LQFOXVLRQ� RI� WKH� OHYHO� RI� *'3� SHU� FDSLWD� � ;���VXEVWDQWLDOO\�LQIODWHV�WKH�PDJQLWXGH�RI�WKH�FRHIILFLHQWV�RI�$EVROXWH�ODWLWXGH�� ;����5XOH�RI�ODZ��;�����DQG�/LTXLG� OLDELOLWLHV� WR� *'3� �;����� )LJXUH� �� DOVR� UHYHDOV� WKDW� LQFOXVLRQ� RI� WKH� JHRJUDSKLFDO� GXPP\�YDULDEOHV� IRU�6XE�6DKDUDQ�$IULFD� DQG� WKH�/DWLQ�$PHULFDQ�FRQWLQHQW�DV�ZHOO�DV�SURSRUWLRQ�YDULDEOHV�
VSHFLI\LQJ� WKH� LPSRUWDQFH� RI� UHOLJLRXV� GHQRPLQDWLRQV� KDYH� ODUJH� LPSDFWV� RQ� WKH� PDJQLWXGH� RI�
HVWLPDWHG�FRHIILFLHQWV�

��,QVHUW�)LJXUH���DURXQG�KHUH�!
,Q�)LJXUH� ���ZH� FRPELQH� WKH� UHVXOWV� IRU� VWDWLVWLFDO� VLJQLILFDQFH� DQG� VL] H��:H� HPSKDVL]H� WKDW� LQ� WKH�
RULJLQDO� 6DOD�L�0DUWLQ� DQDO\VLV� DOO� YDULDEOHV� FRQVLGHUHG� LQ� )LJXUH� �� DUH� ODEHOHG� UREXVW�� ,Q� RXU� UH �
DQDO\VLV�IRU����NH\�YDULDEOHV��WUHDWLQJ�WKUHH�YDULDEOHV�DV�IL[HG��DOO�H[FHSW�ILYH�YDULDEOHV�UHPDLQ�UREXVW�
XVLQJ� 6DOD�L�0DUWLQ¶V� GHILQLWLRQ�� ,Q� )LJXUH� ��� WKH� VL]H� RI� WKH� FLUFOHV� GHSLFWV� WKH� SURSRUWLRQ� RI�
VLJQLILFDQW�UHVXOWV��:KLWH�FLUFOHV�UHIHU�WR�YDULDEOHV�UHSUHVHQWHG�RQ�WKH�KRUL]RQWDO�D[LV��FRQGLWLRQHG�RQ�
WKH�YDULDEOHV�JLYHQ�RQ�WKH�YHUWLFDO�D[LV��WKDW�DUH�VLJQLILFDQWO\�GLIIHUHQW�IU RP�]HUR�LQ�DW�OHDVW����SHUFHQW�
RI�DOO�UHOHYDQW�UHJUHVVLRQV��*UH\�FLUFOHV�UHSUHVHQW�FDVHV�IRU�ZKLFK�WKH�VLJQLILFDQFH�FULWHULRQ�LV�PHW�LQ�
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DGGLWLRQ�WR�WKH�VL]H�RI�WKH�FRHIILFLHQW�RI�WKH�YDULDEOH�RI�LQWHUHVW�EHLQJ�ZLWKLQ�WKH����SHUFHQW�FRQILGHQFH�
LQWHUYDO�RI�WKH�JUDQG�PHDQ�RI�WKH�YDULDEOH�RI�LQWHUHVW� �

��,QVHUW�)LJXUH���DURXQG�KHUH�!
7KH�UHVXOWV�GHYLDWH�UHPDUNDEO\�IURP�ERWK�/HYLQH�DQG�5HQHOW¶V��DQG�6DOD �L�0DUWLQ¶V�FRQFOXVLRQV��)LUVW��
QR�VLQJOH�YDULDEOH�VKRZV�XQLIRUP�VLJQLILFDQFH�LQ�DW�OHDVW����SHUFHQW�RI�WKH� FDVHV�DQG�UHODWLYH�VWDELOLW\�
LQ�VL]H��L�H���WKH�FRHIILFLHQW�LV�ZLWKLQ�WKH�����FRQILGHQFH�LQWHUYDO�RI�WKH�JUDQG�PHDQ���UHJDUGOHVV�RI�WKH�
FRQGLWLRQLQJ�YDULDEOHV��6HFRQG��GHSHQGLQJ�RQ�WKH�FRQGLWLRQLQJ�YDULDEOHV�WKH�FULWHULRQ�RI�UREXVWQHVV�LQ�
VL]H�DQG�VLJQLILFDQFH�LV�PHW�LQ����SHUFHQW�RU�PRUH�RI�DOO�FDVHV�E\�WKH�/HYHO�RI�*'3�SHU�FDSLWD��DQG�
1RQ�HTXLSPHQW� LQYHVWPHQW� RQO\�� 7KH� UHVXOWV� IRU� WKH� YDULDEOHV� )UDFWLRQ� 3URWHVWDQW� DQG� )UDFWLRQ�
%XGGKLVW� DUH� FORVH� WR� ��� SHUFHQW� DV� ZHOO�� 7KHUH� DUH� RQO\� IRXU�PRUH� YDULDEOHV� VK RZLQJ�PRUH� WKDQ�
RFFDVLRQDO� UREXVWQHVV� LQ� VL]H� DQG� VLJQLILFDQFH�� WKH� YDULDEOHV� 1XPEHU� RI� \HDUV� RSHQ� HFRQRP\��
(TXLSPHQW�LQYHVWPHQW��)UDFWLRQ�&RQIXFLDQ��DQG�3ULPDU\�VFKRRO�HQUROOPHQW��7KLV�FOHDUO\�LQGLFDWHV�WKDW�
WKH�³QRWKLQJ� LV� UREXVW´�FRQFOXVLRQ��/HYLQH�DQG�5HQHOW���������DQG� WKH�FRQFOXVLRQ� WKDW�D�VXEVWDQWLDO�
QXPEHU�RI�YDULDEOHV�LV�VWURQJO\�UHODWHG�WR�JURZWK��6DOD�L�0DUWLQ���������DUH�ERWK�RYHUVWDWHPHQWV��

��,QVHUW�7DEOH���DURXQG�KHUH�!
,Q� WKH� OLWHUDWXUH�� WRR� PXFK� HPSKDVLV� LV� SXW� RQ� VWDWLVWLFDO� VLJQLILFDQFH�� LPSOLFLWO\� DVVXPLQJ� D�
VWDWLVWLFDOO\� VLJQLILFDQW� HIIHFW� LV� HFRQRPLFDOO\�PHDQLQJIXO� LQ� WHUPV� RI� VL]H�� 0F&ORVNH\� �������� DQG�
0F&ORVNH\�DQG�=LOLDN������� FRJHQWO\�DUJXH�WKDW�XOWLPDWHO\�WKH�HFRQRPLF VLJQLILFDQFH�LQ�WHUPV�RI�WKH�
VL]H� RI� WKH� HVWLPDWHG� HIIHFWV� LV� RI� RYHUULGLQJ� LPSRUWDQFH� 7KLV� LV� SDUWLFXODUO\� UHOHYDQW� IRU� WKH�
� 7KH�VLJQLILFDQFH�FULWHULRQ�FRUUHVSRQGV�WR�WKH�UHVXOW�RI�6DOD�L�0DUWLQ¶V�&')�DSSURDFK��DV�FDQ�EH�VHHQ�LQ�7DEOH��%��7KH�LQIRUPDWLRQ�WR�FRQVWUXFW�FRQILGHQFH�LQWHUYDOV�LV�DOVR�WDNHQ�IURP�7DEOH��%�
� 7KLV� UHVXOW� GRHV� QRW� GHSHQG� RQ� RXU� XVLQJ� DQ� XQEDODQFHG� VDPSOH� �GLIIHUHQW� QXPEHU� RI� REVHUYDWLRQV� SHU�UHJUHVVLRQ��GHSHQGLQJ�RQ�GDWD�DYDLODELOLW\���7KH�XVH�RI�D�EDODQFHG�VDPSOH�ZLWK����REVHUYDWLRQV�KDUGO\�FKDQJHV�WKH�UHVXOWV�
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GHYHORSPHQW�RI�JURZWK�LQGXFLQJ�SROLFLHV��,Q�7DEOH����ZH�SUHVHQW�WKH�PHDQ�HVWLPDWHG�HIIHFW�VL]HV��LQ�
DGGLWLRQ�WR�WKH�SHUFHQWDJH�GHYLDWLRQV�RI�WKH�JUDQG�PHDQV��DOUHDG\�JUDSKLFDOO\�SUHVHQWHG�LQ�)LJXUH�����
,Q� FRPELQDWLRQ� ZLWK� WKH�PLQLPXP��PD[LPXP��DQG� VWDQGDUG�GHYLDWLRQ�RI� WKH�YDULDEOHV�JLYHQ� LQ� WKH�
FROXPQ� KHDGLQJV�� ZH� HVWLPDWH� WKH� LPSDFW� UDQJHV� RQ� WKH� JURZWK� UDWH� RI� D� RQH� VWDQGDUG� GHYLDWLRQ�
FKDQJH� LQ� WKH� PLQLPXP� DQG� PD[LPXP� RI� WKH� HIIHFW� VL]HV�� )LUVW�� WKH� UHVXOWV� VKRZ� WKD W�� ZLWK� WKH�
H[FHSWLRQ� RI� FKDQJHV� LQ� WKH� LQLWLDO� OHYHO� RI�*'3�� QRQH� RI� WKH� FKDQJHV� UHVXOWV� LQ� DQ� LPSDFW� RQ� WKH�
JURZWK�UDWH�H[FHHGLQJ�RQH�SHUFHQWDJH�SRLQW��6HFRQG��QRW�DOO�RI�WKH�YDULDEOHV�FDQ�EH�YLHZHG�DV�SROLF\�
YDULDEOHV��EHFDXVH�WKH\�UHIHU�WR�JHRJUDSKLFDO ORFDWLRQ��WKH�LQLWLDO�OHYHO�RI�*'3��RU�UHODWLYHO\�FRQVWDQW�
SURSRUWLRQV�RI�UHOLJLRXV�IDFWLRQV��2I�WKH�SROLF\�YDULDEOHV�WKDW�DUH�UREXVW�LQ�WHUPV�RI�VLJQLILFDQFH�DQG�
VL]H�� RQO\� 3ULPDU\� VFKRRO� HQUROOPHQW� DQG� (TXLSPHQW� DQG� 1RQ �HTXLSPHQW� LQYHVWPHQW� DUH�
HFRQRPLFDOO\�VLJQLILFDQW��LPSO\LQJ�WKDW�JURZWK�LQGXFLQJ�SROLFLHV�WDUJHWHG�DW�VFKRROLQJ�DQG�VWLPXODWLQJ�
LQYHVWPHQWV�PD\�EH�H[SHFWHG�WR�KDYH�WKH�JUHDWHVW�LPSDFW�RQ�WKH�VL]H�RI�DQ�HFRQRP\¶V�JURZWK�UDWH�
����0XOWLFROOLQHDULW\
$Q�LPSRUWDQW�HFRQRPHWULF�SUREOHP�LQ�WKH�DQDO\VHV�UHSRUWHG�LQ�WKH�SUHFHGLQJ�VHFWLRQV� ± RU�DFWXDOO\��LQ�
HPSLULFDO� JURZWK� VWXGLHV� LQ� JHQHUDO� ± LV� WKH� SRWHQWLDO� RI�PXOWLFROOLQHDULW\� GULYLQJ� WKH� UHVXOWV�� 7KH�
ELYDULDWH� FRUUHODWLRQV� LQ� 7DEOH� $��� JLYH� D� ILUVW� LQGLFDWLRQ� RI� WKH� SRWHQWLDO� UHOHYDQFH� RI�
PXOWLFROOLQHDULW\��,Q�WKLV�VHFWLRQ��ZH�LQYHVWLJDWH�WKH�LPSOLFDWLRQV�RI�WKH�RFFXUUHQFH�RI�PXOWLFROOLQHDULW\�
IRU� WKUHH� H[KDXVWLYHO\� DQDO\]HG� H[SODQDWRU\� YDULDEOHV� IRU� JURZWK� GLIIHUHQWLDOV�� VSHFLILFDOO\�� LQLWLDO�
LQFRPH��WKH�LQYHVWPHQW�UDWH��DQG�DEVROXWH�ODWLWXGH� :H�LQYHVWLJDWH�WKH�UHOHYDQFH�RI�PXOWLFROOLQHDULW\�
E\�UHVWULFWLQJ�WKH�VHW�RI�FRQGLWLRQLQJ�YDULDEOHV�LQ�WKH�UREXVWQHVV�DQDO\VLV�WR�YDULDEOHV�ZLWK�D�ELYDULDWH�
FRUUHODWLRQ�WR�WKH�YDULDEOH�RI�LQWHUHVW�RI�OHVV�WKDQ�������,Q�FRQWUDVW�WR�WKH�DQDO\VLV�LQ�6HFWLRQ�� ����ZH�
XVH�WKH�HQWLUH�GDWDVHW�RI����SRWHQWLDO�FRQWURO�YDULDEOHV�IRU�WKLV�DQDO\VLV� �� 7KH�UHVXOWV�SURYLGH�D�UHOLDEOH�
DVVHVVPHQW� RI� WKH� H[WHQW� WR�ZKLFK� WKH� VLJQ�� VLJQLILFDQFH� DQG� VL]H� RI� WKH� HIIHFW� VL]HV� DUH� GULYHQ� E\�
�� 5HVXOWV�IRU�RWKHU�YDULDEOHV�RI�LQWHUHVW�DQG�IRU�RWKHU�YDOXHV�RI�WKH�FXW�RII�SRLQW�IRU�WKH�ELYDULDWH�FRUUHODWLRQ�DV�ZHOO�DV�WKH�FRUUHODWLRQ�WDEOH�IRU�WKH�FRPSOHWH�VHW�RI�YDULDEOHV�DUH�DYDLODEOH�XSRQ�UHTXHVW�
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PXOWLFROOLQHDULW\�� DOWKRXJK� LW� VKRXOG� EH� DFNQRZOHGJHG� WKDW� OHDYLQJ� RXW� UHOHYDQW� YDULDEOHV� PD\�
HYHQWXDOO\�FDXVH�RPLWWHG�YDULDEOH�ELDV�

��,QVHUW�)LJXUHV��D��E��DQG�F�DURXQG�KHUH�!
7KH� UHVXOWV� IRU� LQLWLDO� LQFRPH� DUH� GHSLFWHG� LQ� )LJXUH� �D�� 7KH� )LJXUH� VKRZV� UHVXOWV� IRU� ���

YDULDEOHV��RXW�RI�����KDYLQJ�D�FRUUHODWLRQ�VPDOOHU�WKDQ������ZLWK�LQLWLDO�LQFRPH��7KH�RYHUDOO�DYHUDJH�
HIIHFW�VL]H�IRU�LQLWLDO� LQFRPH�WKDW�UHVXOWV�IURP�DGGLQJ���YDULDEOHV�IURP�WKH�VHW�RI����YDULDEOHV�WR�WKH�
VSHFLILFDWLRQ�LQ�DOO�SRVVLEOH�FRPELQDWLRQV�HTXDOV���������7KH�FRHIILFLHQW�L V�VWDWLVWLFDOO\�VLJQLILFDQW�DW�
WKH����OHYHO�LQ������SHUFHQW�RI�WKH�FDVHV��DQG�WKH�FRHIILFLHQW�LV�SRVLWLYH�LQ�DOO�FDVHV��7KH�)LJXUH�VKRZV�
WKH� FRQGLWLRQDO� DYHUDJH� HIIHFW� VL]H� �L�H��� FRQGLWLRQDO� RQ� WKH� YDULDEOH� EHLQJ� LQFOXGHG�� UHODWLYH� WR� WKH�
RYHUDOO�DYHUDJH�HIIHFW�VL]H��ZLWK�WKH�DVVRFLDWHG�FRQILGHQFH�LQWHUYDO��&RPSDULQJ�WKH�UHVXOWV�WR�)LJXUH���
DQG� 7DEOH� �� UHYHDOV� WKDW� WKH� HVWLPDWHG� FRHIILFLHQW� LV� PXFK� PRUH� VWDEOH� �� 7KLV� UHVXOW� FOHDUO\�
GHPRQVWUDWHV� WKH� HIIHFW� RI�RPLWWLQJ�YDULDEOHV� WKDW� DUH� FRUUHODWHG�ZLWK� LQLW LDO� LQFRPH�� LQLWLDO� LQFRPH�
WKHQ�VHUYHV�DV�D�SUR[\�IRU�RPLWWHG�YDULDEOHV�WKDW�DUH�SRVLWLYHO\�FRUUHODWHG�ZLWK�LQLWLDO�LQFRPH�DQG�KDYH�
D�SRVLWLYH�HIIHFW�RQ�HFRQRPLF�JURZWK�

)LJXUH��E�GHSLFWV�WKH�UHVXOWV�IRU�LQYHVWPHQW�LQ�HTXLSPHQW��2I�WKH����FRQGLWLRQLQJ�YDU LDEOHV��
RQO\���YDULDEOHV�DUH�FRUUHODWHG�ZLWK�LQYHVWPHQW�LQ�HTXLSPHQW�DW�WKH�GHVLUHG�������OHYHO��7KH�DYHUDJH�
HVWLPDWHG� HIIHFW� RI� LQYHVWPHQW� LQ� HTXLSPHQW�RQ�JURZWK�HTXDOV�������7KH�HIIHFW� LV� VLJQLILFDQW� LQ� DOO�
FDVHV��DQG�LW�LV�KLJKO\�LQYDULDQW�WR�WKH�VHW�RI FRQGLWLRQLQJ�YDULDEOHV�LQFOXGHG��$JDLQ��WKH�FRHIILFLHQW�LV�
VXEVWDQWLDOO\�ODUJHU�DQG�PRUH�VWDEOH�WKDQ�LQ�WKH�DQDO\VLV�UHSRUWHG�LQ�)LJXUH���DQG�7DEOH����

)LQDOO\�� )LJXUH� �F� VKRZV� YHU\� VLPLODU� UHVXOWV� IRU� DEVROXWH� ODWLWXGH�� ,Q� WKLV� FDVH��ZH� XVH� ���
FRQGLWLRQLQJ�YDULDEOHV�LQ�WKH�UREXVWQHVV�DQDO\VLV��7KH�FRHIILFLHQW�RI�DEVROXWH�ODWLWXGH�LV�SRVLWLYH�DQG�
VLJQLILFDQW� LQ� DOO� FDVHV�� DQG� UHDVRQDEO\� UREXVW� LQ� WHUPV�RI�PDJQLWXGH�RI� WKH�HVWLPDWHG�HIIHFW�DFURVV�
VSHFLILFDWLRQV�LQFOXGLQJ�GLIIHUHQW�FRQGLWLRQLQJ�YDULDEOHV��7 KLV�UHVXOW�GHYLDWHV�VKDUSO\�IURP�WKH�UHVXOWV�
REWDLQHG�LQ�)LJXUH���DQG�7DEOH�����
�� 7KH�UHDGHU�VKRXOG�QRWH� WKDW�)LJXUH���DQG�7DEOH���RQO\� UHSRUW� WKH�PHDQ�FRQGLWLRQDO�HIIHFW�VL]HV��DQG�QRW� WKH�DVVRFLDWHG�FRQILGHQFH�LQWHUYDOV�
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���&RQFOXVLRQV
7KH� DSSDUHQW� ODFN� RI� UREXVWQHVV� FRQVWLWXWHV� WKH� PRVW� VHYHUH� FULWLTXH� RI� WKH� H[WHQVLYH� HPSLULFDO�
HFRQRPLF�JURZWK�OLWHUDWXUH�WKDW�HPHUJHG�GXULQJ�WKH�SDVW�GHFDGH� 6DOD�L�0DUWLQ������� FKDOOHQJHV�WKLV�
QHJDWLYH�DSSUDLVDO��+H�VKRZV��WKDW�D� UHDVRQDEOH�VHW�RI�YDULDEOHV�LV�UREXVWO\�FRUUHODWHG�ZLWK�HFRQRPLF�
JURZWK��RQFH�D�VOLJKWO\�OHVV�VWULFW�GHILQLWLRQ�RI�UREXVWQHVV�LV�XVHG�DV�FRPSDUHG�WR�WKH�([WUHPH�%RXQGV�
$QDO\VLV��(%$��DSSOLHG�LQ�D�VHPLQDO�SDSHU�E\�/HYLQH�DQG�5HQHOW��������

,Q� WKLV� SDSHU�� ZH� VKRZ� WKDW� DSSO\LQJ� (GZDUG� /HDPHU¶V� (%$�� HYHQ� LQ� WKH� FDVH� ZHUH� L W� LV�
ZHLJKWHG�DQG�DSSOLHG�LQ�D�µZHDN¶�YHUVLRQ��OHDGV�WR�µH[WUHPH¶�UHVXOWV��6DOD �L�0DUWLQ¶V�DSSURDFK�EDVHG�
RQ� FXPXODWLYH� GLVWULEXWLRQ� IXQFWLRQV� KDV� VXIILFLHQW� GLVWLQJXLVKLQJ� SRZHU�� DQG� OHDGV� WR� µUHDVRQDEOH¶�
UHVXOWV�� +LV� DSSURDFK� LV� UDWKHU� FRPSOLFDWHG�� KRZHYHU�� DQG� ZH� VKRZ� WKDW� D� VLPSOH� ZHDN� VLJQ� WHVW�
DSSURDFK� SURYLGHV� YLUWXDOO\� LGHQWLFDO� UHVXOWV�� 0RUH� LPSRUWDQWO\�� ZH� VKRZ� WKDW� WKH� SURFHGXUH� RI�
NHHSLQJ� WKUHH� NH\� YDULDEOHV� µIL[HG¶� GXULQJ� WKH� TXDVL �H[SHULPHQWV� KDV� DQ� LPSRUWDQW� HIIHFW� RQ� WKH�
UHVXOWV�� 7KH� FRQGLWLRQLQJ� RQ� OLIH� H[SHFWDQF\� GLIIHUHQWLDOV�� DQG� WR� D� OHVVHU� H[WHQW� SULPDU\� VFKRRO�
HQUROOPHQW�� GULYHV� WKH� UREXVWQHVV� RI� WKH� FRQYHUJHQFH�FDWFK �XS� SKHQRPHQRQ��$W� WKH� VDPH� WLPH�� WKH�
GHIDXOW�VSHFLILFDWLRQ�EDVHG�RQ�WKH�FRQYHUJHQFH�FDWFK �XS�PRGHO�LV�DVVRFLDWHG�ZLWK�HVWLPDWHG�HIIHFWV�IRU�
FRQGLWLRQLQJ�YDULDEOHV�WKDW�FRQVWLWXWH�RXWOLHUV�ZKHQ�FRPSDUHG�WR�DOWHUQDWLYH�VSHFLILFDWLRQV�

:H�DOVR�SRLQW�RXW�WKDW�UREXVWQHVV�VKRXOG�QRW�EH�LQWHUSUHWHG�VROHO\�DV�VWDWLVWLFDO�VLJQLILFDQFH��
2XU�TXDVL�H[SHULPHQWV��ZLWKRXW�IL[HG�YDULDEOHV ��LQGLFDWH�WKDW�WKHUH�LV�VXEVWDQWLDO�YDULDWLRQ�LQ�HVWLPDWHG�
PDJQLWXGHV� RI� HIIHFW� VL]HV�� 6RPH� YDULDEOHV� DUH� HYLGHQWO\� QRW� UREXVW� LQ� VL]H�� IRU� LQVWDQFH�� 3XEOLF�
FRQVXPSWLRQ� VKDUH�� $EVROXWH� ODWLWXGH�� /LTXLG� OLDELOLWLHV� WR� *'3�� DQG� )UDFWLRQ� 0XVOLP�� 2I� WKH�
UHPDLQLQJ�YDULDEOHV��VRPH�DUH�YHU\�UREXVW�LQ�VL]H��VXFK�DV�6W��GHY��EODFN�PDUNHW�SUHPLXP��1XPEHU�RI�
\HDUV� RSHQ� HFRQRP\�� (TXLSPHQW� DQG� 1RQ �HTXLSPHQW� LQYHVWPHQW�� DQG� )UDFWLRQ� %XGGKLVW� DQG�
&RQIXFLDQ�� )RU�PRVW� YDULDEOHV�� KRZHYHU�� DYHUDJH� HIIHFW� VL]HV� UDQJLQJ� IURP� � �±���� SHUFHQW� RI� WKH�
DYHUDJH� HIIHFW� VL]H� LQ� WKH� RYHUDOO� VDPSOH� WXUQ� RXW� WR� EH� FRPPRQ��:H� VKRZ� WKDW� WKLV� UHVXOW� LV� WR� D�
FRQVLGHUDEOH�H[WHQW�FDXVHG�E\�PXOWLFROOLQHDULW\�DPRQJ�WKH�H[SODQDWRU\�YDULDEOHV��7KH�H[SHULPHQW�LQ�
ZKLFK�ZH� UHVWULFW� WKH�FROOLQHDULW\�DPRQJ�WKH�FRQGLWLRQLQJ�YDULDEOHV� WR������PD[LPXP��VXEVWDQWLDOO\�
LPSURYHV�WKH�UREXVWQHVV�RI�WKH�HVWLPDWHG�FRHIILFLHQW�IRU�WKH�YDULDEOH�RI�LQWHUHVW��,W�LV�XQDYRLGDEOH�LQ�
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WKLV� H[SHULPHQW� WKDW� WKH� SRWHQWLDO� SUREOHP� RI� RPLWWHG� YDULDEOH� ELDV� LV� H[DFHUEDWHG�� 7KLV� FO HDUO\�
HPSKDVL]HV� WKDW� WKH� VSHFLILFDWLRQ� RI� JURZWK� UHJUHVVLRQV� VKRXOG� EOHQG� LQ� ZLWK� WKH� XVH� RI� D� VRXQG�
XQGHUO\LQJ�WKHRUHWLFDO�IUDPHZRUN�

7KH� FRPELQDWLRQ� RI� UREXVWQHVV� LQ� VWDWLVWLFDO� VLJQLILFDQFH� DQG� HVWLPDWHG� PDJQLWXGH� RI� WKH�
HIIHFW�IXUWKHU�OLPLWV�WKH�QXPEHU�RI�YDULDEOHV�WKDW�FDQ�EH�ODEHOHG�UREXVW��,Q�HIIHFW��RQO\�WKH�LQLWLDO�OHYHO�
RI� *'3� DQG� QRQ�HTXLSPHQW� LQYHVWPHQW� DQG�� DW� D� FRQVLGHUDEO\� ORZHU� OHYHO�� HTXLSPHQW� LQYHVWPHQW��
VRPH� LQGLFDWRUV� RI� WKH� UHODWLYH� VL]H� RI� UHOLJLRXV� IDFWLRQV�� WKH� QXPEHU� RI� \HDUV� RI� KD YLQJ� DQ� RSHQ�
HFRQRP\��DQG�SULPDU\�VFKRRO�HQUROOPHQW��VKRZ�FRQVLVWHQF\�LQ�VLJQ�DQG�VWDWLVWLFDO�VLJQLILFDQFH��7KH�
UHVXOWV�RI�RXU�PXOWLFROOLQHDULW\�H[SHULPHQWV�VXJJHVW�WKDW�WKHVH�YDULDEOHV�DUH�YHU\�OLNHO\�WR�EH�UREXVW�LQ�
WHUPV�RI�VL]H�DV�ZHOO��SURYLGLQJ�WKDW� WKH�FRUUHODWLRQ�ZLWK�RWKHU�FRQGLWLRQLQJ�YDULDEOHV�GRHV�QRW�H[FHHG�
�����

$GKHULQJ�WR�WKH�SULQFLSOH�WKDW�µHFRQRPLFDOO\¶�VLJQLILFDQW�UHVXOWV� ± DV�RSSRVHG�WR�VWDWLVWLFDOO\�
VLJQLILFDQW� UHVXOWV� ± LV� ZKDW� XOWLPDWHO\� PDWWHUV� FDVWV� IXUWKHU� GRXEWV� RQ� WKH� XVHIXOQHVV� RI� JURZWK�
UHJUHVVLRQV��7KHUH�LV�RQO\�D�OLPLWHG�QXPEHU�RI�YDULDEOHV�IRU�ZKLFK�D�RQH�VWDQGDUG�GHYLDWLRQ�FKDQJH�LQ�
WKH� H[SODQDWRU\� YDULDEOH� HYRNHV� D� JUHDWHU� WKDQ� RQH� SHUFHQWDJH� SRLQW� FKDQJH� LQ� WKH� JURZWK� UDWH��
8QIRUWXQDWHO\��LQ�%DUUR�UHJUHVVLRQV��PDQ\�RI�WKH� SURFHVVHV�PLPLFNHG�E\�WKHVH�W\SHV�RI�YDULDEOHV�DUH�
QRW� HDVLO\� LQIOXHQFHG� E\� SROLF\PDNHUV�� 7KH\� DUH� QRW� WUXO\� SROLF\� YDULDEOHV�� EXW� UDWKHU� UHIOHFW�
GLIIHUHQFHV�LQ�JHRJUDSK\��VRFLR�FXOWXUDO�FKDUDFWHULVWLFV��DQG�UHODWLYH�KLVWRULFDO�HFRQRPLF�SHUIRUPDQFH��
)URP� WKH� µWUXH¶� SROLF\� YDULDEOHV�� LQYHVWPHQW� LQ� HTXLSPHQW� DQG� QRQ �HTXLSPHQW�� DQG� KXPDQ� FDSLWDO�
IRUPDWLRQ� DUH� WKH� RQO\� YDULDEOHV� WKDW� DUH� UREXVW� LQ� VWDWLVWLFDO� VLJQLILFDQFH� DQG� VL]H�� DQG� KDYH� D�
UHDVRQDEO\�ODUJH�LPSDFW�RQ�HFRQRPLF�JURZWK�
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$SSHQGL[�$
%HORZ��ZH�VKRZ�KRZ�WKH�FRQGLWLRQDO�PHDQ�HIIHFW�VL]HV��L�H���WKH�PHDQ�HIIHFW�VL]HV�FRQGLWLRQDO�XSRQ�
LQFOXVLRQ�RI�D�SDUWLFXODU�FRQWURO�YDULDEOH��FDQ�EH�GHULYHG�IURP�(TXDWLRQ������:H�DQDO\]H�WKH�JHQHUDO�
FDVH� ZKHUH� , FRQGLWLRQLQJ� YDULDEOHV� DUH� FRQVLGHUHG� LQ� WKH� DQDO\VLV�� DQG� WKH� QXPEHU� RI� UHJUHVVRUV�
LQFOXGHG�LQ�HDFK�UHJUHVVLRQ�HTXDOV�5�

6LQFH�WKH�PHDQ�RI�WKH�WUDQVIRUPHG�YDULDEOH�VSHFLILHG�LQ�(TXDWLRQ�����LV�]HUR�E\�FRQVWUXFWLRQ�
IRU�DOO�LV��LW�KROGV�WKDW��

¦z� NM MN DD � �$���

:H� FDQ� IXUWKHU� GHULYH� WKH� FRQGLWLRQDO�PHDQ�RI� WKH� WUDQVIRUPHG�YDULDEOH� L LQ� FDVH� WKH� FRQGLWLRQLQJ�
YDULDEOH�N LV�LQFOXGHG��DV��

N' ,5NM DE Ö���a � ¹̧·©̈§ ���  � �$���

DQG�LQ�FDVH�WKH�FRQGLWLRQLQJ�YDULDEOH�N LV�QRW�LQFOXGHG��DV�

N' ,5NM DE ��a � ���  � �$���
1RWH�WKDW�WKH�UDWLR��5±����,±���LV�WKH�SURSRUWLRQ�RI�FDVHV�LQ�ZKLFK�D�FRQGLWLRQLQJ�YDULDEOH �RWKHU�WKDQ�
WKH� FRQGLWLRQLQJ� YDULDEOH� N� IRU� ZKLFK� WKH� FRQGLWLRQDO� PHDQ� LV� GHWHUPLQHG LV� LQFOXGHG� LQ� WKH�
UHJUHVVLRQV��SURYLGHG�WKDW�'NM� ����6LPLODUO\��WKH�UDWLR��5±����,±���LV�WKH�SURSRUWLRQ�RI�FDVHV�LQ�ZKLFK�D�FRQGLWLRQLQJ� YDULDEOH� RWKHU� WKDQ� WKH� FRQGLWLRQLQJ� YDULDEOH� N� IRU� ZKLFK� WKH� FRQGLWLRQDO� PHDQ� LV�
GHWHUPLQHG LV� LQFOXGHG� LQ� WKH� UHJUHVVLRQV�� SURYLGHG� WKDW� 'NM�  � ��� %\� PHDQV� RI� HTXDWLRQ� ����� WKH�FRQGLWLRQDO� PHDQ� RI� YDULDEOH� L FDQ� WKHQ� EH� VWUDLJKWIRUZDUGO\� GHULYHG� DV� JLYHQ� LQ� HTXDWLRQ� �����



��

$SSHQGL[�%
7$%/(�%�²%,9$5,$7(�&255(/$7,216�)25�.(<�9$5,$%/(6�2)�7+(�6$/$�,�0$57,1�'$7$%$6(< ;� ;� ;� ;� ;� ;� ;� ;� ;� ;�� ;�� ;�� ;�� ;�� ;�� ;�� ;�� ;�� ;�� ;�� ;��< (FRQRPLF�JURZWK �;� ORJ�*'3�SHU�FDSLWD������ ����� �;� /LIH�H[SHFWDQF\����� ���� ���� �;� 3ULPDU\�VFKRRO�HQUROPHQW����� ���� ���� ���� �;� (TXLSPHQW�LQYHVWPHQW ����� ����� ����� ����� �;� )UDFWLRQ�&RQIXFLXV ����� ������ ����� ������ ������ �;� 1XPEHU�RI�\HDUV�RSHQ�HFRQRP\ ����� ����� ����� ����� ���� ����� �;� 5XOH�RI�ODZ ���� ���� ���� ���� ����� ����� ����� �;� )UDFWLRQ�0XVOLP ������ ����� ����� ����� ���� ����� ����� ����� �;� )UDFWLRQ�%XGGKLVW ���� ���� ���� ���� ����� ����� ����� ���� ����� �;�� 1RQ�HTXLSPHQW�LQYHVWPHQW ����� ����� ����� ����� ���� ���� ���� ����� ���� ����� �;�� 'HJUHH�RI�FDSLWDOLVP ���� ���� ���� ���� ������ ����� ����� ���� ����� ���� ����� �;�� $EVROXWH�ODWLWXGH ����� ����� ����� ����� ���� ������ ���� ����� ���� ����� ����� ����� �;�� /LTXLG�OLDELOLWLHV�WR�*'3 ���� ���� ���� ���� ����� ����� ����� ���� ����� ���� ����� ���� ������ �;�� 3XEOLF�FRQVXPSWLRQ�VKDUH ���� ���� ���� ���� ������ ����� ����� ���� ������ ���� ����� ���� ������ ���� �;�� ([FKDQJH�UDWH�GLVWRUWLRQV ���� ���� ���� ���� ����� ����� ����� ���� ����� ���� ����� ���� ������ ���� ���� �;�� 6W��GHY��EODFN�PDUNHW�SUHPLXP� ���� ������ ����� ����� ������ ������ ����� ����� ����� ������ ������ ����� ������ ����� ����� ����� �;�� )UDFWLRQ�&DWKROLF ����� ����� ����� ����� ����� ���� ������ ������ ����� ������ ����� ������ ������ ������ ������ ������ ����� �;�� )UDFWLRQ�3URWHVWDQW ���� ������ ������ ����� ������ ������ ������ ����� ������ ����� ������ ������ ������ ����� ����� ������ ����� ������ �;�� /DWLQ�$PHULFDQ�GXPP\ ����� ����� ����� ����� ����� ����� ����� ����� ����� ������ ���� ����� ����� ����� ����� ������ ������ ����� ������ �;�� 3ULPDU\�H[SRUWV�LQ����� ������ ���� ���� ����� ������ ������ ������ ���� ������ ���� ����� ���� ����� ���� ���� ���� ������ ����� ������ ����� �;�� 6XE�6DKDUD�$IULFDQ�GXPP\ ���� ���� ���� ���� ����� ����� ������ ���� ����� ���� ����� ���� ������ ���� ���� ���� ������ ������ ������ ������ ���� �1RWHV� &RUUHODWLRQV�WKDW�DUH�QRW�VLJQLILFDQWO\�GLIIHUHQW�IURP�]HUR�DW�WKH����SHUFHQW�OHYHO�DUH�PDUNHG�E\���
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