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(QYLURQPHQWDO�7D[�5HIRUP�DQG�'RXEOH�'LYLGHQG��$�0HWD�$QDO\WLF3HUIRUPDQFH�$VVHVVPHQW
5REHUWR�3DWXHOOL� (ULF�3HOV� 3HWHU�1LMNDPS��YLD�0DQJDJQLQD����$��������5DYHQQD��,WDO\���HPDLO��SDWXHOOL#WLQ�LW�)UHH�8QLYHUVLW\��'HSDUWPHQW�RI�6SDWLDO�(FRQRPLFV'H�%RHOHODDQ������������+9�$PVWHUGDP��7KH�1HWKHUODQGV

$EVWUDFW,Q�WKLV�SDSHU�ZH�RIIHU�D�PHWD�DQDO\VLV�DSSURDFK�WR��VLPXODWLRQ��VWXGLHV�RQ�HQYLURQPHQWDO�WD[UHIRUP��(75���7KH�XQGHUO\LQJ�VWXGLHV� ORRN�ERWK�DW�HQYLURQPHQWDO�HIIHFWV� �H�J�� UHGXFWLRQ� LQ&2� HPLVVLRQ��DQG�HFRQRPLF�HIIHFWV��H�J��FKDQJH�LQ�JURVV�GRPHVWLF�SURGXFW��IROORZLQJ�VXFK�DWD[� UHIRUP�� 7KH� VWDWLVWLFDO� UHVXOWV� VXJJHVW� WKDW� WKH� WD[� W\SH�� WKH� UHF\FOLQJ�SROLF\� DQG� WKHHFRQRPLF�PRGHO�XVHG�LQ�WKH�VLPXODWLRQV�DUH�DOO�RI�LQIOXHQFH�RQ�WKH�FKDQFH�D�GRXEOH�GLYLGHQGFDQ� EH� REWDLQHG�� 7KH� UHVXOWV� DUH� KRZHYHU� QRW� HQWLUHO\� FRQFOXVLYH� UHJDUGLQJ� WKH� TXHVWLRQZKLFK�FRPELQDWLRQ�RI�SROLFLHV�DQG�PRGHOV�ZLOO�OHDG�WR�D�KLJKHU�GRXEOH�GLYLGHQG��2XU�PHWD�DQDO\WLF� H[SHULPHQW� DOVR� VKRZV� WKDW� WKH� VSHFLILF� GHILQLWLRQ� RI� WKH� GRXEOH� GLYLGHQG� �SDUWO\�GHWHUPLQHV�WKH�RXWFRPH��7KHVH�ILQGLQJV�VKRXOG�EH�WDNHQ�LQWR�FRQVLGHUDWLRQ�DSSO\LQJ�DQ�(75�WR�SUHYHQW�D�VLWXDWLRQ�ZKHUH�(75�LV�UHMHFWHG�RU�DFFHSWHG�VROHO\�GXH�WR�FKDUDFWHULVWLFV�RI�WKHXQGHUO\LQJ�VLPXODWLRQ�VWXG\�UDWKHU�WKDQ�WKH�LQWULQVLF�(75�LWVHOI�
� ,QWURGXFWLRQ
(QYLURQPHQWDO�7D[�5HIRUP �(75��KDV�LQ�UHFHQW�\HDUV�EHFRPH�D�PXFK�GHEDWHG�LVVXH�LQHQYLURQPHQWDO�SROLF\��VHH�H�J��%RVTXHW��������IRU�DQ�H[WHQVLYH�RYHUYLHZ���,W�LV�EDVHGRQ�WKH�LQWURGXFWLRQ�RI�VR�FDOOHG�JUHHQ�WD[HV DQG�WKH� UHIXQG�RI� WKH�REWDLQHG�UHYHQXHVWKURXJK� UHGXFWLRQV� RI� GLVWRUWLRQDU\� WD[HV�� 7KLV� LVVXH� LV� QRZDGD\V� D� KHDWHG� SROLF\VXEMHFW�� LW� LV� FR�GHWHUPLQHG�E\� WKH� ULVH� LQ� WKH�SROLWLFLDQV¶�XQGHUVWDQGLQJ� RI� FRPSOH[HQYLURQPHQWDO� SUREOHPV� OLNH� PXOWL�VRXUFH� SROOXWLRQ� FDXVHG� E\� LQGXVWULHV� DQGKRXVHKROGV�� WKH� LQFUHDVLQJ� HQHUJ\� QHHGV� RI� VHYHUDO� FRXQWULHV� DQG� WKH� XQFRQWUROOHGH[SORLWDWLRQ� RI� WKH� HDUWK¶V� QDWXUDO� UHVRXUFHV�� 7KH� WKHRUHWLFDO� GLVFXVVLRQ� RQ� (75IRFXVHV� RQ� WKH� GRXEOH� GLYLGHQG� �WKH� MRLQW� RFFXUUHQFH� RI� DQ� HQYLURQPHQWDO� DQGHFRQRPLF� LPSURYHPHQW���ZKLFK�� DOWKRXJK� SRVVLEOH��PD\� QRW� EH� OLNHO\� WR� RFFXU� �VHHH�J�� %RVTXHW�� ������� 7KH� HPSLULFDO� VXJJHVWV� WKDW� XQGHU� FHUWDLQ� FRQGLWLRQV� (75� FDQ
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OHDG�WR�D�GRXEOH�GLYLGHQG��%RVTXHW���������7KH�GLVFXVVLRQ�VXUURXQGLQJ��WKH�H[SHFWHGHIIHFWV�RI��(75�FDOOV�IRU�D�PHWD�DQDO\VLV��ZKHUH�SROLF\�DQDO\VLV�LWVHOI�LV�DQDO\VHG��VHHYDQ� GHQ� %HUJK� HW� DO�� ������� IRU� DQ� H[WHQVLYH� GLVFXVVLRQ� RI� PHWD�DQDO\VLV� LQHQYLURQPHQWDO�HFRQRPLFV��(75� RULJLQDWHV� IURP� WKH� FRQVLGHUDWLRQ� WKDW� WKHUH� LV� JHQHUDOO\� D� ODFN� RI� HIIHFWLYHHQYLURQPHQWDO�SROLF\�LQ�PRVW�RI� WKH�LQGXVWULDOLVHG�RU�HPHUJLQJ�FRXQWULHV��,W� LV�D�VLQHTXD� QRQ� WKDW� WKHVH� FRXQWULHV� DW� OHDVW� VWDELOLVH� WKHLU� HPLVVLRQV� RI� &2� DQG� ±� LQ� WKHRSLQLRQ� RI� WKH� ,QWHUJRYHUQPHQWDO� 3DQHO� RQ� &OLPDWH� &KDQJH� �,3&&�� ±� UHGXFH� WKHPHYHQ�E\�������SHUFHQW�³LPPHGLDWHO\´��VHH�H�J��%DUNHU�HW�DO��������,Q� WKLV� SDSHU�ZH�ZLOO� FRQVLGHU� WKH� NH\� IDFWRUV� WKDW� LQIOXHQFH� WKH� SHUIRUPDQFH� RI(75�� &OHDUO\�� GLIIHUHQW� W\SHV� RI� HQYLURQPHQWDO� SROLFLHV� FDQ� EH� GLVWLQJXLVKHG� DQGLPSOHPHQWHG��&DUERQ�WD[HV�RU�HQHUJ\�WD[HV��IRU�H[DPSOH��FDQ�EH�XVHG�RQ�WKH�HFRQRPLFHIILFLHQF\� VLGH�� ZKLOH� WKH� XVXDO� �DQG� PRVW� RIWHQ� VWXGLHG�� LQVWUXPHQW� RI� ILQDQFLDOUHF\FOLQJ� LV� RQH� WKDW� DLPV� WR� UHGXFH� ODERXU� FRVWV��7KH� DLP� LV� WR� RIIHU� D� TXDQWLWDWLYHFRPSDUDWLYH� VWXG\� RI� WKH� HVWLPDWHG� SHUIRUPDQFH� RI�(75� LQVWUXPHQWV�� DV� IDU� DV� WKH\FDQ�EH�WUDFHG�IURP�D�ODUJH�VHW�RI�DSSOLHG�VWXGLHV��7KH�VWDWLVWLFDO�LQVWUXPHQWV�HPSOR\HGLQ�RXU�VWXG\�DUH�EDVHG�RQ�PHWD�DQDO\WLFDO�SULQFLSOHV�,Q�WKH�QH[W�VHFWLRQ�ZH�ZLOO�GLVFXVV�WKH�PDLQ�FKDUDFWHULVWLFV�RI�(75�DQG�RI�GRXEOHGLYLGHQG� �D� PHFKDQLVP� ZKLFK� DLPV� WR� SURYLGH� ERWK� HQYLURQPHQWDO� DQG� HFRQRPLFEHQHILWV���6HFWLRQ���ZLOO�WKHQ�SUHVHQW�VHYHUDO�FRPSDULVRQV�RI�SULQFLSDO�IHDWXUHV�RI�WKH(75� VWXGLHV� LQFOXGHG� LQ� RXU� GDWDEDVH�� 7KLV� RYHUYLHZ� ZLOO� QH[W� EH� IROORZHG� E\� DVWDWLVWLFDO� PHWD�DQDO\WLFDO� H[DPLQDWLRQ� RI� WKH� FULWLFDO� IDFWRUV� LQIOXHQFLQJ� WKH� (75¶VHQYLURQPHQWDO� DQG� HFRQRPLF� UHVXOWV� DV� IDU� DV� WKHVH� FDQ� EH� LGHQWLILHG� IURP� RXUGDWDEDVH�� :H� ZLOO� WKHQ� VHDUFK� IRU� VWDWLVWLFDO� HYLGHQFH� WKDW� LGHQWLILHV� ZKLFK� PDLQIDFWRUV�DUH�WKH�GHWHUPLQLQJ�GULYHUV��)LQDOO\��VRPH�FRQFOXGLQJ�UHPDUNV�ZLOO�EH�RIIHUHG�ZKLOH�DOVR�GLUHFWLRQV�IRU�IXWXUH�UHVHDUFK�ZLOO�EH�VXJJHVWHG�
� (QYLURQPHQWDO�7D[�5HIRUP�DQG�'RXEOH�'LYLGHQG
(75�KDV�LQ�WKH�SDVW�GHFDGH�EHFRPH�DQ�LPSRUWDQW�YHKLFOH�LQ�HQYLURQPHQWDO�SROLF\��)RUH[DPSOH�� LQ� ����� WKH�(XURSHDQ�&RPPLVVLRQ� UHYLVHG� WKH�&RPPXQLW\� IUDPHZRUN� RQHQHUJ\� SURGXFWV� WD[DWLRQ�� SURSRVLQJ� D� QHZ� HFRWD[� SROLF\� �(XURSHDQ� &RPPLVVLRQ�����D�E��-DQVHQ�DQG�.ODDVVHQ���������VLQFH�WKH�PLQLPXP�H[FLVHV�RQ�PLQHUDO�RLOV�IURPWKH�SUHYLRXV�GLUHFWLYH��������((&��ZHUH�QR�ORQJHU�VXIILFLHQW�DFFRUGLQJ�WR�WKH�UHVXOWV
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RI� UHFHQW� VWXGLHV�� )XUWKHUPRUH�� WKH�0D\������ SURSRVDO� RQ�&2� DQG� HQHUJ\� WD[DWLRQ�(XURSHDQ� &RPPLVVLRQ�� ������ GLG� QRW� ILQG� VXIILFLHQW� VXSSRUW� DPRQJ� (XURSHDQSROLWLFLDQV�� ZKLOH� WKH� (XURSHDQ� &RPPLVVLRQ� ZDQWHG� WR� VWLPXODWH� PHPEHU� VWDWHV� WRVKLIW� WD[HV� DZD\� IURP� SHUVRQDO� LQFRPH� DQG� ODERXU� FRVW� WRZDUG� HQYLURQPHQWDOLQVWUXPHQWV�7KH�(75�PHFKDQLVP�FRQVLVWV�RI�UHF\FOLQJ�UHYHQXHV�IURP�HQYLURQPHQWDO�WD[HV�±�RQFDUERQ�SURGXFWV��HQHUJ\�FRQVXPSWLRQ�RU�XVH�RI�QDWXUDO�UHVRXUFHV�±�LQ�RUGHU�WR�UHGXFHWD[HV�RQ�RWKHU�SKDVHV�RI�WKH�SURGXFWLRQ�SURFHVV��XVXDOO\�PDNLQJ�ODERXU�OHVV�H[SHQVLYH�IRU�DQ�LQ�GHSWK�WUHDWPHQW�RI�WKH�WUDGH�RII�EHWZHHQ�YDULRXV�SURGXFWLRQ�IDFWRUV�ZH�UHIHUWR�0DEH\�DQG�1L[RQ���������$OWHUQDWLYHO\��WKH�UHYHQXHV�PLJKW�EH�HPSOR\HG�WR�UHGXFHRWKHU� GLVWRUWLRQDU\� WD[HV� RQ� WKH� ³JRRG´� SDUW� RI� WKH� HFRQRPLF� SURFHVV� �OLNH� SHUVRQDOLQFRPH�WD[HV�RU�VRFLDO�VHFXULW\�FRQWULEXWLRQV���%RVVLHU�DQG�%UpFKHW��������VXJJHVW�WKDWWKH� LQWURGXFWLRQ�RI�EURDGHU�SROLF\� VWUDWHJLHV��ZKLFK� LQFOXGH� UHJXODWRU\�PHDVXUHV�DQGWHFKQRORJLFDO�UHVHDUFK��UHVXOW�LQ�PRUH�HIILFLHQW�HQHUJ\�XVDJH�7KH� WKHRUHWLFDO�� HQYLURQPHQWDO�HFRQRPLF� SROLF\� OLWHUDWXUH� LQWHUSUHWV� WKH� UHYHQXHUHF\FOLQJ� PRVWO\� DV� D� UHGXFWLRQ� RI� VRFLDO� VHFXULW\� FRQWULEXWLRQV� �66&�� RU� SHUVRQDOLQFRPH�WD[HV��3,7���EXW�RWKHU�IRUPV�RI�ILQDQFLDO�UHF\FOLQJ�DUH�DOVR�SRVVLEOH��OLNH�OXPSVXP� WUDQVIHUV� WR� KRXVHKROGV�LQGXVWULHV� �FRQVLVWLQJ� RI� UHF\FOLQJ� WKH� UHYHQXHV� WRKRXVHKROGV� RU� WR� WKH� LQGXVWULHV� LQ� WKH� IRUP� RI� ³XQD�WDQWXP´� JUDWLILFDWLRQV�� RULQWHUYHQWLRQV�LQ�FRUSRUDWH�SURILW�WD[HV��&37��RU�YDOXH�DGGHG�WD[��9$7��5HF\FOLQJ� WD[� UHYHQXHV� PD\� EH� D� YHU\� SURPLVLQJ� DQG� XVHIXO� SROLF\� WRRO�� VLQFHYDULRXV�WD[HV��VXFK�DV�&37�RU�9$7��DUH�DOUHDG\�KLJK��HVSHFLDOO\� LQ�(XURSH��5DLVLQJWKHVH� WD[HV� HYHQ� IXUWKHU�� ZLWKRXW� WKH� ULJKW� FRXQWHUEDODQFH� �RU� D� SURSHU� IRUP� RIUHF\FOLQJ���PLJKW� EH� HFRQRPLFDOO\� GDPDJLQJ�� DQG�ZRXOG� QRW� EH� UHDGLO\� DFFHSWHG� E\PDQ\�SROLWLFLDQV�DQG�E\�WKH�FLWL]HQVKLS�DW�ODUJH��)XUWKHUPRUH��(75�LV�VXSSRVHG�WR�EHQHXWUDO��OHDYLQJ�WKH�WRWDO�WD[�UHYHQXH�XQFKDQJHG�7KH�QHXWUDOLW\�RI�(75�GHSHQGV�RQ�WKH�VKDUH�RI�WD[�UHYHQXHV�WKDW�DUH�UHF\FOHG��2QO\D� IHZ� FRXQWULHV� WKDW� KDYH� HPEDUNHG� RQ� (75� SROLFLHV�� OLNH� )LQODQG�� 6ZHGHQ� DQG*HUPDQ\��KDYH�GHFLGHG�WR�HPSOR\�D�UHYHQXH�QHJDWLYH�WD[�±�UHGXFLQJ�WRWDO�LQFRPH�±��EXW�(75�KDV�XVXDOO\�EHHQ�DSSOLHG�LQ�D�QHXWUDO�ZD\��,W�VKRXOG�DOVR�EH�QRWHG�KHUH� WKDWUHF\FOLQJ� HQYLURQPHQWDO� WD[� UHYHQXHV� GRHV� QRW� QHFHVVDULO\� LPSO\� QHXWUDOLW\� IRU� WKHEDODQFH�RI�SD\PHQWV��%DUNHU�HW�DO�� �������2WKHUZLVH��LI�WKH�JRYHUQPHQW�ZHUH�WR�NHHSWKH�UHYHQXHV�IURP�JUHHQ�WD[HV�ZLWKRXW�UHF\FOLQJ�WKHP�ZLWKLQ�WKH�V\VWHP��DQ�HFRQRPLF
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GHSUHVVLRQ�ZRXOG�EH�OLNHO\�WR� WDNH�SODFH��7KH�H[WHQW�RI� WKH�QHZ�WD[�EXUGHQ�DIWHU� WKH(75�LPSOHPHQWDWLRQ�FDQ�EH�HVWLPDWHG�E\�FRQVLGHULQJ�WKH�SUH�H[LVWLQJ�WD[�UDWH�RQ�WKHWD[HG�IDFWRU�DQG�WKH�GHFUHDVH�LQ�LWV�GHPDQG��GH�0RRLM�DQG�%RYHQEHUJ��������$V� RI� WKH� \HDU� ������ HLJKW� FRXQWULHV� KDYH� LQWURGXFHG� H[SOLFLW� (75� SROLFLHV�ZLWKGLIIHUHQW�OHYHOV�RI�LQWHQVLW\��%RVTXHW���������)RU�H[DPSOH��LQ������,WDO\�LQWURGXFHG�DVRIW�UHIRUP�WKDW�FXPXODWHV�OHVV�WKDQ����RI�WKH�WRWDO�WD[�LQFRPH��ZKLOH�'HQPDUN�KDV�DV\VWHP�RI�HFRORJLFDO�WD[HV��LQWURGXFHG�LQ�������WKDW�LV�EDODQFHG�E\�UHGXFWLRQV�LQ�66&DQG�3,7��DQG�WKDW�DPRXQWV�WR�PRUH�WKDQ����RI�WKH�WRWDO�UHYHQXH�7KH�XQZLOOLQJQHVV�RI�VHYHUDO�FRXQWULHV�WR�DSSO\�JUHHQ�WD[DWLRQ�UHIRUPV�RQ�D�EURDGHUVFDOH� LV� LQWHU� DOLD� EDVHG� RQ� WKH� IHDU� RI� D� UHGXFWLRQ� LQ� WKH� FRPSHWLWLYHQHVV� RI� WKHLU�QDWLRQDO��LQGXVWULHV��HVSHFLDOO\�WKRVH�WKDW�FRQVXPH�ODUJH�DPRXQWV�RI�HQHUJ\��OLNH�WKHLURQ� DQG� VWHHO� LQGXVWULHV�� DQG� WKH� SURGXFHUV� RI� SDSHU�� FHPHQW� DQG� IRVVLO� IXHOV� �*HH��������7KLV�SUREOHP�GRHV�QRW�QHFHVVDULO\�RFFXU�LQ�UHDOLW\��LQ�SDUWLFXODU�EHFDXVH�RI�WKHFRVW�DGYDQWDJH�JLYHQ�E\�WKH�ODERXU�FRVW�UHGXFWLRQ��%RVVLHU�DQG�%UpFKHW���������,Q�DQ\FDVH��ILQDQFLDO�VXSSRUW�IRU�HQHUJ\�LQWHQVLYH�ILUPV�FRXOG�EH�LQWURGXFHG�LQ�WKH�IRUP�RIVXEVLGLHV� RU� UHIXQGV�� DOWKRXJK� WKLV�ZRXOG� SUREDEO\�ZHDNHQ� WKH� HIIHFWLYHQHVV� RI� WKH(75�$OWKRXJK�LW�RXJKW�WR�EH�UHFRJQLVHG�WKDW�(75�FRXOG�GDPDJH�WKH�HFRQRP\��HFRQRPLFWKHRU\� VXJJHVWV� WKDW� (75�PLJKW� EULQJ� DERXW� D� GRXEOH� GLYLGHQG�� 7KLV� LV� EDVHG� RQ� DGRXEOH�WD[�REMHFWLYH��DQG�FRPELQHV�D�FOHDQHU�HQYLURQPHQW��WKH�ILUVW�GLYLGHQG��ZLWK�DQLQFUHDVH�LQ�HPSOR\PHQW�RU�*URVV�'RPHVWLF�3URGXFWLRQ��*'3���WKH�VHFRQG�GLYLGHQG��%RYHQEHUJ� DQG� 9DQ� GHU� 3ORHJ� ������� RIIHU� WKH� IROORZLQJ� GHILQLWLRQ� RI� GRXEOHGLYLGHQG��ZKLFK�ZH�ZLOO� XVH� ODWHU� RQ� LQ� RXU� VWDWLVWLFDO� DQDO\VLV��7KH� K\SRWKHVLV� WKDWKLJKHU� SROOXWLRQ� WD[HV� DVVRFLDWHG�ZLWK�PRUH� HQYLURQPHQWDO� FRQFHUQ�ZRXOG� QRW� RQO\LPSURYH�WKH�HQYLURQPHQW�EXW�DOVR�ERRVW�HPSOR\PHQW��DQG�KHQFH�WKH�WD[�EDVH���ZH�FDOOWKH� ³GRXEOH� GLYLGHQG´� K\SRWKHVLV� 7KLV� LV� QRW� WR� VD\� WKDW� WKH� GRXEOH� GLYLGHQG� LVOLPLWHG� WR� WKH� WD[�EDVH� �*'3�FRXOG�DOVR�EH� LQFOXGHG���%DUNHU� �������QRWHV� WKDW� DOVRPDFURHFRQRPLF�HIIHFWV��RI�(75��FDQ�EH�H[SHFWHG��EHFDXVH�RI�WKH�KLJKHU�VDODULHV�DQGH[SHQVHV�JHQHUDWHG�E\�D�K\SRWKHWLFDO�LQFUHDVH�LQ�HPSOR\PHQW�$�GRXEOH�GLYLGHQG�FRXOG�EH�REWDLQHG�WKURXJK�WKH�HIIHFW�RI�ORZHU�WD[HV�RQ�ZRUN�RU�PRUH�JHQHUDOO\��RQ� WKH�HFRQRPLF� V\VWHP��7KH�FRPELQDWLRQ�RI� WD[HV�RQ�SROOXWLRQ� �RUHQHUJ\�XVH��DQG�ORZHU�WD[HV�RQ�ODERXU�VKRXOG�OHVVHQ�WKH�UHODWLYH�SULFH�RI�ODERXU�LQSXWV�RU�KXPDQ�FDSLWDO��FRPSDUHG�WR�HQHUJ\��%DVLFDOO\�� WKH�FKDQFHV�RI�REWDLQLQJ�D�GRXEOH



�

GLYLGHQG� GHSHQG� RQ� WKH� EDODQFH� EHWZHHQ� HFRQRPLF� ORVVHV� FDXVHG� E\� WKH� HFRORJLFDOWD[HV�DQG� WKH�EHQHILWV�DFFUXLQJ� IURP� WKH� UHYHQXH� UHF\FOLQJ��*HH� ������� OLVWV� VHYHUDOIDFWRUV� WKDW�PD\� LQIOXHQFH� WKH� LQWURGXFWLRQ� RI� D� JUHHQ� WD[DWLRQ� SROLF\�� 6XFK� IDFWRUVFRXOG�LQFOXGH�WKH�XVH�RI�EURDGHU�SROLF\�SDFNDJHV�DQG�ODUJH�DPRXQWV�RI�SXEOLF�SROLWLFDOVXSSRUW�,Q� DGGLWLRQ�� WKH� HIILFLHQF\� RI� (75� FDQ� EH� H[DPLQHG� LQ� GLIIHUHQW� ZD\V�� $� FRVW�EHQHILW�DQDO\VLV��FDUULHG�RXW�E\�0RUULV�HW�DO� ��������VKRZHG�WKDW�DQ�(75�FRQVLVWLQJ�RIVRIW� SROOXWLQJ� WD[HV� DQG� ODERXU� FRVWV� UHF\FOLQJ� GLG� LQGHHG� SURYLGH� D� VLJQLILFDQWO\SRVLWLYH� EHQHILW�FRVW� UDWLR�� ZKLFK� PD\� GHFOLQH�� KRZHYHU�� LQ� WKH� SUHVHQFH� RI� PRUHUHVWULFWLYH�HQYLURQPHQWDO�WD[DWLRQ�,Q�FRQWUDVW��(75�PD\�DOVR�JHQHUDWH�VHFRQGDU\�HIIHFWV��VXFK�DV�DQ�LQIODWLRQDU\�VSLUDO�%RVVLHU�DQG�%UpFKHW���������7KLV�PD\�EH�GXH�WR�LQFUHDVHV�LQ�WKH�SULFH�RI�SURGXFWLRQIDFWRUV��ZKLFK�PD\�LQGXFH�KLJKHU�FRQVXPHU�SULFHV��2Q�WKH�RQH�KDQG��ILUPV�WKDW�GR�QRWSD\� WKH� �HQYLURQPHQWDO�� WD[� FRXOG� EHQHILW� IURP� WKHLU� VLWXDWLRQ� DQG� ³LPSURYH� WKHLUFRPSHWLWLYH�SRVLWLRQ�LQ�UHODWLRQ�WR�WKRVH�LQGXVWULHV�ZKLFK�GR�SD\´��%DUNHU�HW�DO�� �����S��������2Q�WKH�RWKHU�KDQG��WKLV�DGYDQWDJH�FRXOG�EH�D�³VXUYLYDO�RI�WKH�FOHDQHVW´�W\SH�RISURFHVV��ZKLFK�FRXOG�EH�SDUWLFXODUO\�IDYRXUDEOH�IRU�WKH�HQYLURQPHQW�'HVSLWH� WKH� DEXQGDQFH� RI� OLWHUDWXUH�� WKHUH� LV� VXUSULVLQJO\� OLWWOH� HYLGHQFH� RI� WKHH[LVWHQFH�RI�D�GRXEOH�GLYLGHQG��QHLWKHU�LQ�WKH�WKHRUHWLFDO�QRU� WKH�HPSLULFDO� OLWHUDWXUH�)DFWRUV� WKDW� PD\� GHWHUPLQH� ZKHWKHU� RU� QRW� D� GRXEOH� GLYLGHQG� ZRXOG� EH� REWDLQHGLQFOXGH� WKH� W\SH� RI� UHF\FOLQJ�� WKH� SURGXFWLRQ� IDFWRUV� HPSOR\HG�� ODERXU� HODVWLFLWLHV�HPSOR\PHQW�PDUNHW�LQHIILFLHQFLHV��L�H���SUH�H[LVWLQJ�ODERXU�WD[HV��DQG�WKH�WUHDWPHQW�RILQWHUQDWLRQDO� DQG� ILQDQFLDO� IORZV� �-DQVHQ� DQG�.ODDVVHQ�� ������� $� SRVVLEOH� FDXVH� RI³IDLOXUH´� �L�H��� WKH� DEVHQFH� RI� D� GRXEOH� GLYLGHQG�� FRXOG� LQVWHDG� EH� ³DQQRXQFHPHQWHIIHFWV´� �:HQGQHU�� ������� 6XFK� DQQRXQFHPHQW� HIIHFWV� RFFXU� ZKHQ�� GXH� WRDQWLFLSDWLRQ��FRQVXPSWLRQ�DQG�LQYHVWPHQW�DUH�DOUHDG\�GLVWRUWHG��EHIRUH� WKH�FKDQJH� LQHFRQRPLF�YDULDEOHV SURGXFHG�E\�DQ�(75�DFWXDOO\�WDNHV�SODFH��0RUHRYHU��&DUUDUR�HW�DO��������ILQG�WKDW��LQ�WKH�ORQJ�UXQ��JDLQV�LQ�HPSOR\PHQW�PLJKW�RFFXU�GHVSLWH�GHFUHDVHVLQ� HQYLURQPHQWDO� GLYLGHQGV�� GXH� WR� FKDQJHV� LQ� WKH� FRPSRVLWLRQ� RI� WKH� DJJUHJDWHGHPDQG�� 7KHLU� K\SRWKHVLV� LV� WKDW� WKH� XQLRQV¶� QHJRWLDWLQJ� VWUHQJWK� DIIHFWV� WKHSRVVLELOLW\�RI�JDLQV�LQ�HPSOR\PHQW��EHFDXVH�RI�LQFUHDVLQJ�QHW�ZDJHV�%RVTXHW� ������� H[WHQVLYHO\� UHYLHZHG� D� QXPEHU� RI� �VLPXODWLRQ�� VWXGLHV� RQ� WKHSUHGLFWHG�HIIHFW�RI�(75��7KH�PDLQ�FRQFOXVLRQ�ZDV�WKDW�³UHGXFWLRQV�LQ�&2��HPLVVLRQV



�

PD\� EH� VLJQLILFDQW�� PDUJLQDO� JDLQV� LQ� HPSOR\PHQW� DQG� PDUJLQDO� JDLQV� RU� ORVVHV� LQDFWLYLW\�PD\�EH�UHFRUGHG�LQ�WKH�VKRUW��WR�PHGLXP�WHUP��DQG�LQYHVWPHQWV�GHFUHDVH�DQGSULFHV� LQFUHDVH�PRGHUDWHO\´�� 7KH� IROORZLQJ� VHFWLRQV� ZLOO� IXUWKHU� DQDO\VH� SUHYLRXVO\XQGHUWDNHQ� DSSOLHG� UHVHDUFK� RQ� (75�� LQYHVWLJDWLQJ� WKH� SRVVLELOLWLHV� IRU� FUHDWLQJ� DGRXEOH�GLYLGHQG��7KH�VLPXODWLRQ�VWXG\�UHVXOWV�FDQ�EH�FODVVLILHG� LQWR�GLIIHUHQW�JURXSVEDVHG�RQ�YDULRXV�PRGHO�DQG��RU�VWXG\�FKDUDFWHULVWLFV��VXFK�DV�UHJLRQ�RI�LQWHUHVW��W\SH�RIPRGHO�� W\SH�RI� WD[� UHF\FOLQJ�HWF�� ,W�ZLOO� WKHQ�EH� WHVWHG�ZKHWKHU� WKH�YHFWRU�RI� ³HIIHFWPHDQV´�LV�VWDWLVWLFDOO\�HTXDO�DFURVV�JURXSV��,I�QRW��WKHQ�SRVVLEOH�V\VWHPDWLF�GLIIHUHQFHVLQ�VWXG\�PHDQV�ZLOO�EH�DQDO\VHG��7KH�QH[W�VHFWLRQ�ZLOO�SUHVHQW�WKH�FKDUDFWHULVWLFV�DQGUHVXOWV�RI�WKH�VHW�RI�DYDLODEOH�(75�VWXGLHV��ZKLOH�LQ�6HFWLRQ���VHYHUDO�VWDWLVWLFDO�PHWD�DQDO\WLFDO� DQDO\VHV�ZLOO� EH� SUHVHQWHG�ZKLFK� DLP� WR� ILQG� VLJQLILFDQW� HYLGHQFH� IRU� WKHSRWHQWLDO�VXFFHVVIXOQHVV�RI�FHUWDLQ�(75�VWUDWHJLHV�
� 'DWDEDVH�'HVFULSWLRQ
��� 7KH�$YDLODEOH�'DWD$�JUHDW�YDULHW\�RI�DSSOLHG��VLPXODWLRQ��VWXGLHV�RQ�HVWLPDWHG�(75�LPSDFWV�KDYH�EHHQSXEOLVKHG�LQ�UHFHQW�\HDUV��2XU�DLP�LV�WR�GHULYH�E\�PHDQV�RI�FRPSDUDWLYH�DQDO\VLV�VRPHJHQHUDO�ILQGLQJV�IURP�WKHVH�VWXGLHV��7KLV�VHFWLRQ�ZLOO�EULHIO\�SUHVHQW�FRPPRQ�UHVXOWVIURP�WKH�FROOHFWHG�VWXGLHV��/DWHU�RQ�ZH�ZLOO� LQYHVWLJDWH�ZKHWKHU�DQG�KRZ�WKH�UHVXOWVFKDQJH� ZKHQ� ZH� FDWHJRULVH� WKH� VWXGLHV� DFFRUGLQJ� WR� VHYHUDO� PRGHUDWRU� DQGPHWKRGRORJLFDO�FKDUDFWHULVWLFV�7KH�DYDLODEOH�GDWDEDVH�LV�FRPSRVHG�RI�����VLPXODWLRQV��EHORQJLQJ� WR����VWXGLHV��ZKLFK�FDQ�EH�JURXSHG�DFFRUGLQJ� WR�� IRU�H[DPSOH�� WKH� W\SH�RI�HFRQRPLF�PRGHO�XVHG�WKH�OHQJWK�RI� WKH�VLPXODWLRQ�SHULRG�HPSOR\HG�DQG�WKH�W\SH�RI�HQYLURQPHQWDO�SROLFLHVFRQVLGHUHG�6LQFH�PRVW�RI� WKH�VWXGLHV�FRPSULVH�PRUH�WKDQ�RQH�VLPXODWLRQ��ZH�KDYH�FKRVHQ� WRXVH�DQ�LQIUD�VWXG\�PHDQV�LQ�RXU�ILUVW�DWWHPSW�DW�GHVFULELQJ�WKH�GDWDEDVH��6LQFH�WKHUH�DUHRQ�DYHUDJH�DSSUR[LPDWHO\���VLPXODWLRQV�SHU�VWXG\��WKLV�GDWD�UHGXFWLRQ�LV�OLNHO\�WR�EULQJDERXW�VRPH�ORVV�RI�LQIRUPDWLRQ��EXW�LW�ZLOO�SUREDEO\�DOORZ�XV�WR�DYRLG�UHSHWLWLYH�UHVXOWVIURP�VLPXODWLRQV�EHORQJLQJ�WR�WKH�VDPH�VWXG\��/DWHU�LQ�WKLV�SDSHU�DOO�WKH�VLPXODWLRQV
� $�VHW�RI�VWXGLHV�FROOHFWHG�E\�%RVTXHW��������������ZDV�ODWHU�XSGDWHG�ZLWK�WKH�LQFOXVLRQ�RI�DGGLWLRQDOVWXGLHV�
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ZLOO� EH� XVHG� IRU� RXU� VWDWLVWLFDO� DQDO\VHV�� VLQFH� RQO\� D� VPDOOHU� QXPEHU� RI� FDVHV� DUHDYDLODEOH�IRU�RXU�PHWD�DQDO\WLFDO�VWXG\�7KH� YDULDEOHV� ±� H[SUHVVHG� LQ� SHUFHQWDJH� YDULDWLRQ� IURP� HDFK� VWXG\¶V� EDVHOLQHVFHQDULR�±�FKRVHQ�IRU�WKH�FRPSDUDWLYH�DQDO\VLV�DUH�x &2� HPLVVLRQVx (PSOR\PHQWx *'3��*URVV�'RPHVWLF�3URGXFW�x )LUPV¶�LQYHVWPHQWVx &RQVXPHUV¶�SULFH�OHYHO7KH� DYHUDJH� UHVXOWV� IURP� WKH� ��� VWXGLHV� VKRZ� DW� ILUVW� JODQFH� D� QRWLFHDEOHFKDUDFWHULVWLF� �VHH� 7DEOH� ���� WKH� DYHUDJH� &2� HPLVVLRQ� UHGXFWLRQ�� ZKLFK� LV� DURXQG����� LV� LQ� IDFW� PXFK� ODUJHU� WKDQ� IRU� WKH� RWKHU� YDULDEOHV�� 7KLV� GLIIHUHQFH� VXJJHVWVLPPHGLDWHO\�WKDW��GHVSLWH�WKH�LPSRUWDQFH�DWWDFKHG�WR�WKH�HFRQRPLF�DVSHFW�RI�(75��DQ(75�SROLF\�LV�PRUH�HIILFLHQW�RQ�WKH�HQYLURQPHQWDO�VLGH�WKDQ�RQ�WKH�HFRQRPLF�VLGH��$WWKH�VDPH�WLPH��LW�LV�FOHDU�WKDW�LW�LV�SRVVLEOH�WR�LPSURYH�WKH�HQYLURQPHQW�ZLWK�D�ORZ�RUQHJOLJLEOH�YDULDWLRQ�LQ�WKH�HFRQRPLF�VHFWRU�
7DEOH���±�$YHUDJH�UHVXOWV&2��(PLVVLRQ (PSOR\PHQW *'3 )LUPV
,QYHVWPHQWV &RQVXPHUV3ULFHV$YHUDJH9DULDWLRQ ����� ���� ����� ����� ����
6WDQGDUG�(UURU ����� ���� ���� ���� ����
2QH� H[SODQDWLRQ� IRU� WKH� GLIIHUHQFH� LQ� WKH� SROLF\� SHUIRUPDQFH� EHWZHHQ� DQG� WKHHFRQRPLF�YDULDEOHV�PD\�EH�WKH�HFRQRPLF�VWUXFWXUH�RI�WKH�HQHUJ\�LQWHQVLYH�LQGXVWULHV�ZKLFK�ZRXOG�EH�KHDYLO\�LQIOXHQFHG�E\�DQ�HQHUJ\�WD[��,Q�IDFW��WKHVH�LQGXVWULHV�XVXDOO\HPSOR\�D�VPDOO�QXPEHU�RI�SHRSOH�FRPSDUHG�WR�RWKHU��PRUH�ODERXU�LQWHQVLYH�LQGXVWULHV�%RVTXHW�� �������&OHDUO\�� LI�ZH�ZRXOG� GHILQH� WKH� VHFRQG� GLYLGHQG� DV� D� JDLQ� RQ� WKHHPSOR\PHQW� VLGH��ZH� FDQ� VWLOO� DIILUP� WKDW� RXU� GDWD� VXJJHVW� WKDW� WKH� RFFXUUHQFH� RI� DGRXEOH�GLYLGHQG�LV�IHDVLEOH�$OO� YDULDEOHV� LQ�7DEOH���KDYH� FRQVLGHUDEOH� VWDQGDUG� HUURUV��ZKLFK�PHDQV� WKDW�ZHPD\�H[SHFW�ODUJH�FRQILGHQFH�LQWHUYDOV�IRU�RXU�VWDWLVWLFDO�DQDO\VHV��7KLV�KLJK�YDULDELOLW\LV�GXH�WR�WKH�KHWHURJHQHLW\�RI�WKH�VWXGLHV�DQG�WR�WKH�DUWLILFLDO�YDULDELOLW\�FDXVHG�E\�WKHVLPXODWLRQ� QDWXUH� RI� WKH� UHVXOWV�� ,Q� RWKHU� ZRUGV�� WKH� UHVXOWV� DUH� QRW� OLNHO\� WR� EH



�

QRUPDOO\� GLVWULEXWHG�� 'LVFRUGDQFH� FDQ� DOVR� EH� REVHUYHG� LQ� WKH� UHVXOWV�� VLQFHHPSOR\PHQW�DQG�WKH�*'3�VKRZ�YDULDWLRQV�RI�GLIIHUHQW�VLJQ��)XUWKHUPRUH��WKH�YDULDWLRQLQ� HPSOR\PHQW� LV� ELJJHU� WKDQ� LQ� *'3�� ZKLFK� FRQWUDGLFWV� WKH� JHQHUDO� WHQGHQF\� LQ(XURSH� IRU�HFRQRPLF�JURZWK�FRPELQHG�ZLWK�UHODWLYHO\�VPDOO�LQFUHDVHV�LQ�HPSOR\PHQW�%DUNHU�DQG�.|KOHU��������6PDOO� HIIHFWV� FDQ� DOVR� EH� REVHUYHG� LQ� LQYHVWPHQWV�� ZKLFK� VKRZ� QHDUO\� QXOOYDULDWLRQ�� DOWKRXJK� WKH� QHJDWLYH� VLJQ� SHUVLVWHQWO\� DSSHDUV� WKURXJKRXW� WKH� GDWD� XQGHUH[DPLQDWLRQ�� 7KLV� QHJDWLYH� HIIHFW� LV� SUREDEO\� GXH� WR� WKH� LQFUHDVH� LQ� WKH� SULFH� RIHQHUJ\��WR�ZKLFK�FDSLWDO�LQYHVWPHQW�LV�VWULFWO\�WLHG��%RVTXHW���������7KLV�IRUPV�DOVR�DQH[SODQDWLRQ�IRU�WKH�GLVDSSRLQWLQJ�HVWLPDWHG�UHVXOWV�RQ�*'3��,W�LV�SODXVLEOH�WKDW�WKH�UDWHRI� FDSLWDO� DFFXPXODWLRQ� GLUHFWO\� DIIHFWV� HFRQRPLF� JURZWK� �:HQGQHU�� ������� ,W� LVQRWHZRUWK\� WKDW� D� GLIIHUHQW� FRQFOXVLRQ� KRZHYHU�� LV� GUDZQ� E\�.XSHU� ������� S�� �����ZKR� FODLPV� WKDW� ³HQHUJ\� DQG� FDSLWDO� DUH� EHWWHU� VXEVWLWXWHV� IRU� HDFK� RWKHU� WKDQ� DUHODERXU�DQG� HQHUJ\���HVSHFLDOO\� IRU� WKH� FKHPLFDO� VHFWRU� DQG� WKH�PHWDO�PDQXIDFWXULQJLQGXVWULHV´�&RQWUDVWLQJ�UHVXOWV�FDQ�EH�VHHQ�IRU�FRQVXPHUV¶�SULFHV��,W�ZLOO�EH�VKRZQ�ODWHU�RQ�WKDWQHDUO\� HDFK� VLPXODWLRQ� VKRZV� D� KLJKHU� OHYHO� RI� SULFHV� FRPSDUHG� WR� WKH� VLWXDWLRQZLWKRXW� (75�� 7KH� UHDVRQ� IRU� WKLV� LQIODWLRQDU\� VSLUDO� LV� DQ� LQFUHDVH� LQ� WKH� SULFH� RIHQHUJ\��ZKLFK�IRUFHV�ILUPV�±�HVSHFLDOO\�WKH�HQHUJ\�LQWHQVLYH�RQHV�±�WR�UDLVH�WKH�SULFHVRI�WKHLU�SURGXFWV��WKXV�FUHDWLQJ�D�PDMRU�H[SHQVH�IRU�KRXVHKROGV��,Q� WKH� QH[W� VHFWLRQV� ZH�ZLOO� LQYHVWLJDWH� WKH� H[LVWHQFH� RI� SRWHQWLDO� GLIIHUHQFHV� LQSHUIRUPDQFH� UHVXOWV� DFFRUGLQJ� WR� GLIIHUHQW� FKDUDFWHULVWLFV� RU� IHDWXUHV� RI� WKH� VWXGLHVFRQVLGHUHG��:H�ZLOO� WKHUHIRUH� FODVVLI\� WKH� DYDLODEOH� VLPXODWLRQV� ±� XVLQJ� LQIUD�VWXG\PHDQV� ±� LQ� RUGHU� WR� FRPSDUH� DQG� H[SODLQ� WKH� UHVXOWV� IURP� VXE�FODVVHV� RI� VWXGLHVEHORQJLQJ�WR�RXU�GDWDEDVH��L�H���ZH�ZLOO�LQ�SDUWLFXODU�REVHUYH�WKH�GLIIHUHQFHV�EHWZHHQVKRUW�PHGLXP�� DQG� ORQJ�WHUP� VLPXODWLRQV��� 7KLV� LQ� GHSWK� FRQVLGHUDWLRQ� RI� WKH� GDWDPD\�SHUPLW�XV�WR�GLVWLQJXLVK�SROLF\�IDLOXUHV�DQG�IDFWRUV�WKDW�PD\�LQGXFH�D�VXFFHVV�LQ(75�7KH�VWXGLHV�±�ZKLFK�ZHUH�GLYLGHG� DFFRUGLQJ� WR� LQIUD�VWXG\� FKDUDFWHULVWLFV�±�ZHUHFODVVLILHG�LQWR�GLIIHUHQW�JURXSV�EDVHG�RQ�WKH�IROORZLQJ�FULWHULD�x (XURSH�YV��5HVW�RI�WKH�ZRUOG
� 7KH�VWXGLHV�FROOHFWHG�DUH�PRVWO\�DGGUHVVLQJ�(XURSHDQ�FRXQWULHV�
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x 0HGLWHUUDQHDQ�FRXQWULHV�YV��1RUWKHUQ�(XURSHDQ�FRXQWULHVx 6KRUW�PHGLXP�WHUP�YV��/RQJ�WHUPx (XURSHDQ�&RPPXQLW\�WD[�YV��RWKHU�WD[HVx 6RFLDO�VHFXULW\�FRQWULEXWLRQV�UHF\FOLQJ�YV��RWKHU�ZD\V�RI�UHF\FOLQJx 3XEOLFDWLRQ� ELDV� �E\� DGGUHVVLQJ� GLIIHUHQFHV� EHWZHHQ� UHVXOWV� IRXQG� LQ� UHIHUHHGDUWLFOHV� DQG� WKRVH� IRXQG� LQ� RWKHU� NLQGV� RI� SXEOLFDWLRQV�� SOXV� WKRVH� IRXQG� LQXQSXEOLVKHG�ZRUNV�
��� 6XEJURXS�&RPSDULVRQV7KH� LPSOHPHQWDWLRQ� RI� (75� KDV� FDXVHG� YDU\LQJ� DQG� KHWHURJHQHRXV� SHUIRUPDQFHHIIHFWV�ZRUOGZLGH�� &RQVHTXHQWO\�� SROLFLHV� DSSOLHG� LQ� GLIIHUHQW� UHJLRQV�PD\� SURGXFHGLIIHUHQW� UHVXOWV�� GHSHQGLQJ� RQ� VLWH�VSHFLILF� FRQGLWLRQV� DQG� RQ� YDULRXV� PRGHUDWRUYDULDEOHV�� ,Q�RUGHU� WR�YHULI\� WKLV�� WKH�GDWDEDVH�ZDV� VSOLW� LQWR� WZR�VHWV�RI� UHVXOWV�� RQHFRPSULVLQJ�VWXGLHV�RQ�(XURSHDQ�FRXQWULHV�DQG�RQH�FRPSULVLQJ�VWXGLHV�RQ� WKH� UHVW�RIWKH� ZRUOG� �VHH� )LJXUH� ���� )XUWKHUPRUH�� D� VHFRQG� VXEGLYLVLRQ� DOORZV� XV� WR� FRPSDUH0HGLWHUUDQHDQ�FRXQWULHV�±� OLNH�6SDLQ�RU� ,WDO\�±�ZLWK�1RUWKHUQ�(XURSHDQ�FRXQWULHV�� DJURXS�FRPSULVLQJ�*HUPDQ\��7KH�1HWKHUODQGV�DQG�6FDQGLQDYLD��VHH�)LJXUH����

(XURSH�YV��5HVW�RI�WKH�:RUOG
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&2� (PLVVLRQ (PSOR\PHQW *'3 )LUPV¶�,QYHVWPHQWV &RQVXPHU�3ULFHV

$YHUDJH���9DULDWLRQ�IURP�WKH�%DVHOLQH�6FHQDULR

(XURSH 5HVW�RI�WKH�:RUOG 0HDQV)LJXUH���±�(XURSH�YV��5HVW�RI�WKH�ZRUOG
� $Q�HQHUJ\�WD[�ZRXOG�LQ�IDFW�REWDLQ�DSSUR[LPDWHO\�KDOI�RI�LWV�UHYHQXHV�IURP�KRXVHKROGV��EHFDXVH�RI�WKHGRPHVWLF�XVH�RI�HQHUJ\�



��

7KH�ILUVW�VWULNLQJ�GLIIHUHQFHV�LQ�)LJXUHV���DQG���DUH�WKH�KHWHURJHQHRXV�UHVXOWV�RQ�WKHHQYLURQPHQWDO�VLGH�RI�(75��,Q�IDFW��WKH�DPRXQWV�RI�YDULDWLRQ�LQ�WKH�&2� HPLVVLRQ�DUHYHU\� GLIIHUHQW�� 7KH� VWXGLHV� FDQ� EH� VXEGLYLGHG� LQWR� WZR� JURXSV� WKDW� ZH� ZLOO� FDOORSWLPLVWLF� DQG�PRGHVW�� ,Q� WKH� ILUVW� FODVV�� WKH� DXWKRUV� K\SRWKHVLVH� WKDW� WKHUH� ZLOO� EHGUDVWLF� UHGXFWLRQV� LQ� HPLVVLRQV�� ZKLOH� WKH� VHFRQG� FODVV� SUHVHQWV� EHWWHU� IRXQGHGK\SRWKHVHV�RQ�D�GHFUHDVH��,W�VKRXOG�DOVR�EH�QRWHG�WKDW�LQ�VHYHUDO�VWXGLHV�WKH�HPLVVLRQUHGXFWLRQ�OHYHOV�DUH�FKRVHQ�D�SULRUL DQG�WKDW�WKH�QXPEHU�RI�VWXGLHV�RQ�QRQ�(XURSHDQFRXQWULHV�LV�ORZ��$OVR��ZLWKLQ�WKH�VWXGLHV�RQ�(XURSHDQ�]RQHV��PRVW�RI�WKH�VLPXODWLRQVDUH�IRFXVHG�RQ�1RUGLF�FRXQWULHV�$SDUW� IURP�WKHVH�FRQVLGHUDWLRQV�� LW� LV�QRWHZRUWK\� WKDW� WKH� UHVXOWV� IRU� WKH�³5HVW�RIWKH�ZRUOG´�JURXS�DUH�UDWKHU�RSWLPLVWLF��,Q�IDFW��ERWK�HPSOR\PHQW�DQG�*'3�YDULDWLRQVDUH�SRVLWLYH��ZLWK�D�VLJQLILFDQW�LQFUHDVH�IRU�LQYHVWPHQWV�DV�ZHOO��DOWKRXJK�WKLV�LV�PRVWO\GXH�WR�DQ�RXWOLHU���������DPRQJ�WKH�VWXG\�UHVXOWV�,Q� )LJXUH� �� ZH� FDQ� REVHUYH� WKDW� GLIIHUHQW� VFDOHV� RI� HQYLURQPHQWDO� LPSURYHPHQWSURGXFH� VLPLODU� HFRQRPLF� UHVXOWV�� WKH� UHVXOWV� RQ� HPSOR\PHQW� DQG� *'3� IRU0HGLWHUUDQHDQ�DQG�1RUGLF�FRXQWULHV�DUH�TXLWH�VLPLODU�
0HGLWHUUDQHDQ�YV��1RUWKHUQ�&RXQWULHV
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&2� (PLVVLRQ (PSOR\PHQW *'3 )LUPV¶�,QYHVWPHQWV &RQVXPHU�3ULFHV

$YHUDJH���9DULDWLRQ�IURP�WKH�%DVHOLQH�6FHQDULR

0HGLWHUUDQHDQ 1RUGLF 0HDQV)LJXUH�� ��0HGLWHUUDQHDQ�FRXQWULHV�YV��1RUGLF�FRXQWULHV�
7KHVH� UHVXOWV� VKRZ� HQYLURQPHQWDO� DQG� HPSOR\PHQW� EHQHILWV�� &RQVHTXHQWO\�� WKHTXHVWLRQ�LV��ZLOO�WKH\�ODVW�RYHU�WLPH"�6HYHUDO�DXWKRUV�SRLQW�RXW�WKDW�LQ�WKH�ORQJ�UXQ�WKHHFRQRPLF�EHQHILWV�WHQG�WR�GLVDSSHDU��%RVTXHW��������



��

,Q�RUGHU�WR�WHVW�WKLV�FRQFOXVLRQ��ZH�KDYH�GLYLGHG�WKH�VWXGLHV�LQWR�WZR�FDWHJRULHV��WKHILUVW� RQH� FRQWDLQV� VLPXODWLRQV� IRU� WLPH� SHULRGV� VPDOOHU� WKDQ� WHQ� \HDUV� �ZH� FRQVLGHUWKHVH�VKRUW�PHGLXP�WHUP���ZKLOH�VWXGLHV�ZLWK� ORQJHU� WLPH�SHULRGV�RI� LPSOHPHQWDWLRQZHUH�SODFHG�LQ�WKH�VHFRQG�FDWHJRU\��ZH�FDOO�WKHVH�ORQJ�WHUP�VWXGLHV��7KH�UHVXOWV�IURP�WKHVH�VXE�JURXSV�GLVSOD\�VRPH�LPSRUWDQW�IHDWXUHV��VHH�)LJXUH����)LUVWO\�� D� GLIIHUHQFH� LQ� WKH� HQYLURQPHQWDO� UHVXOWV� RI� VKRUW�PHGLXP�� DQG� ORQJ�WHUPVLPXODWLRQV�LV�HYLGHQW��,W�LV�OLNHO\�WKDW�WKLV�LV�GXH�WR�WKH�WLPH�IUDPH�QHFHVVDU\�IRU�ILUPVWR�DGMXVW�WKHLU�SODQWV�DQG�WR�WHFKQRORJLFDO�SURJUHVV��ZKLFK�SHUPLWV�WKH�LQWURGXFWLRQ�RIHQYLURQPHQWDOO\�FOHDQHU�HTXLSPHQW��7KDQNV�WR�WKHVH�IDFWRUV��WKH�ORQJ�WHUP�EHQHILWV�IRUWKH�HQYLURQPHQW�DSSHDU� WR�GRXEOH��$QRWKHU�VLJQLILFDQW�ILQGLQJ�LV� WKH�HYLGHQFH�RI� WKHSHUPDQHQFH�RI�D�GRXEOH�GLYLGHQG��VLQFH�WKH�UHVXOWV�IRU� WKH�WZR�GLIIHUHQW� WLPH�IUDPHVDUH�VLPLODU��7KH�VDPH�KDSSHQV�IRU�*'3��ZKLFK�DOZD\V�UHPDLQV�YHU\�FORVH�WR�LWV�OHYHOLQ�WKH�EDVH�VFHQDULR�VLPXODWLRQV��2Q�WKH�LQYHVWPHQW�VLGH��WKH�JUDSK�VKRZV��LQ�WKH�ORQJWHUP��DQ�HQG�WR�WKH�GHSUHVVLRQ�FDXVHG�E\�WKH�QHZ�WD[HV��ZKLOH�WKH�SULFHV�FRQWLQXH�WR�EHKLJKHU� WKDQ� LQ� WKH�EDVHOLQH� VFHQDULRV� IRU�ERWK�SHULRGV��6LQFH� WKH�RQO\�DLP�RI� HQHUJ\WD[HV�LV�D�FKDQJH�LQ�UHODWLYH�SULFHV��LW�UHPDLQV�WR�EH�FRQVLGHUHG�KRZ�ZH�FDQ�DYRLG�ZKDWVHHPV�OLNH�D�SHUPDQHQW�LQFUHDVH�LQ�SULFH�OHYHOV�.XSHU� ������� KDV� DQDO\VHG� KRZ� PXFK� WLPH� WKH� V\VWHP� ZLOO� WDNH� WR� ILQG� D� QHZHTXLOLEULXP�DQG�³KRZ´�WKLV�ZLOO�FRPH�DERXW��)URP�WKH�UHVXOWV�SUHVHQWHG�KHUH��LW�VHHPVWKH�HFRQRP\�ZLOO�UHDFW�ZHOO�WR�WKH�QHZ�WD[HV��ZLWKRXW�FRQVLGHUDEOH�GHYLDWLRQ��HLWKHU�LQWKH� VKRUW�WHUP� RU� LQ� WKH� ORQJ�WHUP�� 7KH� HIIHFW� RQ� WKH� &2� HPLVVLRQ� LV�� KRZHYHU�VWURQJHU�LQ�WKH�ORQJ�UXQ�5HVHDUFKHUV� LQYHVWLJDWLQJ�(75�KDYH�VKRZQ�PXFK�LQWHUHVW� LQ� WKH�ZD\�EHQHILWV�FDQEH�REWDLQHG��7KH�(XURSHDQ�&RPPLVVLRQ�SURSRVHG�WD[�RI������LV�DQ�H[DPSOH�RI�ZKDWLV� VXUHO\� WKH�PRVW� VWXGLHG� IRUP� RI� FDUERQ�HQHUJ\� WD[��� 7KLV� WD[� SROLF\� UHSUHVHQWV� DIRFDO� SRLQW� LQ� WKH� EULHI� KLVWRU\� RI� (75�� 6LQFH� ����� D� ODUJH� QXPEHU� RI� VWXGLHV� KDYHEHHQ� XQGHUWDNHQ� ±� RIWHQ� ZLWK� (&� DSSURYDO� ±� LQ� RUGHU� WR� WHVW� WKLV� SURSRVDO� RU� WRFRQVLGHU� LW�DV�D�VWDUWLQJ�SRLQW� IRU�GLIIHUHQW�SROLF\�FRQVLGHUDWLRQV� �%DUNHU�HW�DO�������&DUUDUR�HW�DO����������:H�ZLOO�WKHUHIRUH��FRPSDUH�VWXGLHV�H[DPLQLQJ�WKH�(&�WD[�ZLWK

� 7KH�(&� WD[� LV�� LQ� IDFW�� D� FRPELQDWLRQ�RI� FKDUJHV� RQ� HPLVVLRQV� DQG� HQHUJ\�PDWHULDOV�� OLNH� IXHOV� DQGHOHFWULFLW\��7KH�UHYHQXHV�RI�WKHVH�WD[HV�DUH�WKHQ�HPSOR\HG�LQ�UHGXFLQJ�ODERXU�FRVWV��7KH�WRWDO�EDODQFH�RIWKH�SROLF\�LV�VXSSRVHG�WR�EH�EXGJHW�QHXWUDO�



��

VWXGLHV� XVLQJ� ³RWKHU� IRUPV´��� 7KH� DLP� LV� WR� YHULI\�ZKHWKHU� WKH�(&� SROLF\� JHQHUDWHVOLNHO\�JUHDWHU�EHQHILWV�WKDQ�WKH�RWKHU�SROLFLHV��
6KRUW�PHGLXP�3HULRG�YV��/RQJ�3HULRG
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&2� (PLVVLRQ (PSOR\PHQW *'3 )LUPV¶�,QYHVWPHQWV &RQVXPHU�ULFHV

$YHUDJH���9DULDWLRQ�IURP�WKH�%DVHOLQH�6FHQDULR

6KRUW�PHGLXP�3HULRG /RQJ�3HULRG�����\HDUV�RU�PRUH� 0HDQV)LJXUH���±�6KRUW�PHGLXP�WHUP�YV��/RQJ�WHUP
)URP� WKH� UHVXOWV� �)LJXUH����ZH�GHULYH� WKDW� WKH�HIIHFWV�RI� WKH� WD[HV�DUH� VLPLODU� IRUERWK�JURXSV��$�GLIIHUHQFH� LQ� WKH�&2� HPLVVLRQ� UHGXFWLRQV� �D� VPDOOHU� UHGXFWLRQ�ZLWKWKH�(&�WD[��DQG�D�GLIIHUHQFH�LQ�WKH�YDULDWLRQ�LQ�LQYHVWPHQWV�FDQ�DOVR�EH�VHHQ��7KH�(&WD[� WKHUHIRUH� VHHPV� WR�EH� OHVV� DPELWLRXV� WKDQ� WKH�RWKHU� W\SHV� RI� WD[DWLRQ�� HVSHFLDOO\ZHDNHQLQJ�WKH�LQYHVWPHQW�SURFHVV��ZKLOH�WKH�H[SHFWHG�UHVXOW�RI�(75�LV�D�VWLPXODWLRQRI� WHFKQRORJLFDO� SURJUHVV��ZKLFK� LV� VWULFWO\� WLHG� WR� WKH� LQYHVWPHQW� UDWH�� 7KH� JHQHUDOWHQGHQFLHV� UHPDLQ� UHODWLYHO\� XQFKDQJHG�� ZH� DOZD\V� VHH� D� SRVLWLYH� YDULDWLRQ� LQHPSOR\PHQW��D�QHDUO\�QXOO�UHVXOW�IRU�*'3�DQG�VLPLODU�FRQVXPHU�SULFHV�YDULDWLRQV�IRUERWK�JURXSV�$OWKRXJK�WD[DWLRQ�UHSUHVHQWV�DQ�LQLWLDO�DQG�LPSRUWDQW�VWHS�LQ�(75��UHF\FOLQJ�WKH�WD[UHYHQXHV�LV�XQGRXEWHGO\�MXVW�DV�LPSRUWDQW��$�ODUJH�QXPEHU�RI�VWXGLHV�KDV�IRFXVVHG�RQWKH�HIIHFWV�RI�LPSOHPHQWLQJ�UHYHQXH�UHF\FOLQJ�RQ�ODERXU�FRVWV��,Q�IDFW��ORZHULQJ�VRFLDOVHFXULW\�FRQWULEXWLRQV��66&��LV�WKH�PRVW�FRPPRQ�IRUP�RI�UHF\FOLQJ��7KLV� LV� MXVWLILHG

� 7KH�³RWKHU´�WD[�IRUPV�DUH��&2� WD[��EDVHG�RQ�WKH�HPLVVLRQ�RI�&2� JDVVHV��HQHUJ\�WD[��EDVHG�RQ�WKH�XVHRI�HQHUJ\��DQG�WD[�W\SHV�LQFOXGLQJ�PL[HG�WD[HV��WD[�RQ�IRVVLO�IXHOV�DQG�HOHFWULFLW\��IRVVLO�RU�%WX�WD[��WD[RQ�IRVVLO�IXHOV�DQG�HOHFWULFLW\�� %DUNHU�DQG�.|KOHU��������QRWH�WKDW�WKH�(&�WD[�LV�SUREDEO\�LQHIILFLHQW�RQ�WKH�HFRQRPLF�VLGH��VLQFH�LWIRFXVHV�PDLQO\�RQ�WKH�LQWURGXFWLRQ�RI�WKH�WD[HV�UDWKHU�WKDQ�RQ�KRZ�WR�UHF\FOH�WKH�REWDLQHG�UHYHQXHV�
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E\�WKH�KLJK�OHYHO�RI�XQHPSOR\PHQW�LQ�(XURSH��%RVTXHW���������0RUHRYHU��VLQFH�ORZ�ZDJH� ODERXU� LV� D� JRRG� VXEVWLWXWH� IRU� HQHUJ\�� UHGXFLQJ� ODERXU� WD[HV� FRXOG� LQGXFHLQGXVWULHV�WR�KLUH�PRUH�ZRUNHUV�
(&�7D[�DQG�RWKHU�7D[HV
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&2� (PLVVLRQ (PSOR\PHQW *'3 )LUPV¶�,QYHVWPHQWV &RQVXPHU�SULFHV

$YHUDJH���9DULDWLRQ�IURP�WKH�%DVHOLQH�6FHQDULR

(&�7D[ 2WKHU�7D[HV 0HDQV)LJXUH�� ��7KH�(&�WD[�DQG�WKH�RWKHU�WD[HV
$Q� LQQRYDWLYH� IRUP� RI� UHF\FOLQJ� ZRXOG� EH� WKH� XVH� RI� WKH� UHYHQXHV� WR� SDUWLDOO\ILQDQFH� WKH� SHQVLRQ� V\VWHP� �%DUNHU� HW� DO��� ������� ,Q� WKHLU� VWXG\�� %DUNHU� HW� DO� DOVRGHPRQVWUDWH�WKDW�HPSOR\PHQW�DQG�ZDJHV�JURZ�PRUH�ZLWK�66&�UHF\FOLQJ�WKDQ�ZLWKRXWLW� )LJXUH���VKRZV�WKDW�WKHUH�LV�OLWWOH�GLIIHUHQFH�EHWZHHQ�WKH�HFRQRPLF�UHVXOWV�REWDLQHGZLWK�66&�UHF\FOLQJ�DQG�WKRVH�REWDLQHG�ZLWK�WKH�RWKHU�W\SHV�RI�UHF\FOLQJ��:KLOH�WKHUHLV�D�QRWHZRUWK\�GLIIHUHQFH�LQ�UHVXOWV�RQ�WKH�HQYLURQPHQWDO�VLGH��RQ�WKH�HFRQRPLF�VLGHZH�VHH�WKDW� LQ� WKH�FDVH�RI�66&�UHF\FOLQJ�WKHUH� LV�D�VOLJKWO\�JUHDWHU�SRVLWLYH�YDULDWLRQIRU�HPSOR\PHQW�±�SUREDEO\�LQGXFHG�E\�WKH�ORZHU�ODERXU�FRVW�±��DOWKRXJK�WKH�GHJUHH�RIYDULDWLRQ�UHPDLQV�PRGHVW�)LQDOO\�� WKH� ODVW� FRPSDULVRQ� LV� DLPHG� DW� GLVFRYHULQJ� ZKHWKHU� IRU� WKH� DYDLODEOHVWXGLHV�WKHUH�DUH�FRQVLGHUDEOH�GLIIHUHQFHV�EHWZHHQ�WKRVH�SXEOLVKHG�LQ�MRXUQDOV��DQG�LQERRNV��DQG�WKRVH�SXEOLVKHG�DV�ZRUNLQJ�SDSHUV��RU�UHSRUWV���7KH�REMHFWLYH�LV�WR�YHULI\ZKHWKHU�WKH�SDSHUV�VHOHFWHG�WR�DSSHDU�LQ�UHIHUHHG�MRXUQDOV��RU�LQ�ERRNV��GLVSOD\�EHWWHUUHVXOWV��VHH�)LJXUH����
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66&�5HF\FOLQJ�YV��2WKHUV
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&2� (PLVVLRQV (PSOR\PHQW *'3 )LUPV¶�,QYHVWPHQWV &RQVXPHU�3ULFHV

$YHUDJH���9DULDWLRQ�IURP�WKH�%DVHOLQH�6FHQDULR

66&�5HF\FOLQJ 2WKHU�7\SHV�RI�5HF\FOLQJ 0HDQV)LJXUH���±�6RFLDO�VHFXULW\�FRQWULEXWLRQV��66&��UHF\FOLQJ�DQG�WKH�RWKHU�IRUPV�RI�UHF\FOLQJ
,Q�)LJXUH���� VHYHUDO� LQWHUHVWLQJ� WKLQJV�FDQ�EH�REVHUYHG��&2� UHGXFWLRQV� VKRZQ� LQVWXGLHV� SXEOLVKHG� LQ� RIILFLDO� MRXUQDOV� DUH� VOLJKWO\� ODUJHU�� ZKLOH� WKH� GHFUHDVH� LQLQYHVWPHQWV�LV�VPDOOHU��0RUHRYHU��IRU�WKH�RWKHU�YDULDEOHV�WKH�UHVXOWV�DUH�VOLJKWO\�EHWWHULQ�WKH�MRXUQDO�DUWLFOHV�)URP�DQ�H[DPLQDWLRQ�RI�WKHVH�VWXGLHV��ZH�FDQ�FRQFOXGH�WKDW�WKH�UHVXOWV�RI�UHIHUHHGDQG� RIILFLDOO\� SXEOLVKHG� VWXGLHV� VHHP�� RQ� DYHUDJH�� WR� RIIHU� D� PRGHUDWHO\� EHWWHUSHUIRUPDQFH�� 7KLV� GRHV�� KRZHYHU�� QRW� SURYLGH� YDOLG� DQG� FRQYLQFLQJ� HYLGHQFH� WKDWSXEOLFDWLRQ�FKRLFHV�E\�DXWKRUV�DUH�EDVHG�RQ�WKH�DFKLHYHPHQW�RI�SRVLWLYH�(75�UHVXOWV�,Q�RUGHU�WR�V\VWHPDWLFDOO\�YHULI\�VRPH�RI�WKH�DERYH�FRQFOXVLRQV��ZH�ZLOO�FDUU\�RXW�DPRUH�SURIRXQG�PHWD�DQDO\WLFDO�VWDWLVWLFDO�WUHDWPHQW�RI�WKH�GDWDEDVH�LQ�WKH�QH[W�VHFWLRQ�7KHVH�H[SHULPHQWV�DUH�DLPHG�DW�LGHQWLI\LQJ�VWDWLVWLFDOO\�VLJQLILFDQW�IDFWRUV� WKDW�PLJKWLQIOXHQFH�WKH�HFRQRPLF�DQG�HQYLURQPHQWDO�UHVXOWV�RI�(75�
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3XEOLFDWLRQ�%LDV
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&2� (PLVVLRQV (PSOR\PHQW *'3 )LUPV¶�,QYHVWPHQWV &RQVXPHU�3ULFHV

$YHUDJH���9DULDWLRQ�IURP�WKH�%DVHOLQH�6FHQDULR

$UWLFOHV 2WKHU�3XEOLFDWLRQV 1RW�3XEOLVKHG 0HDQV)LJXUH�� ��3XEOLFDWLRQ�ELDV
� 6WDWLVWLFDO�$QDO\VLV
)URP� WKH� GLVFXVVLRQ� LQ� WKH� SUHYLRXV� VHFWLRQV� LW� DSSHDUV� WKDW� WKHUH� LV� QHLWKHU� D� FOHDUWKHRUHWLFDO�QRU�FOHDU�HPSLULFDO�HYLGHQFH�RQ�WKH�GRXEOH�GLYLGHQG�SKHQRPHQRQ��,Q�WKLVVHFWLRQ��WKH�GDWD�DW�KDQG�DUH�XVHG�LQ�D�PHWD�VWDWLVWLFDO�DQDO\VLV�WR�WHVW�ZKHWKHU�WKH�XVHRI� GLIIHUHQW� W\SHV� RI� WD[HV�� HFRQRPLF� PRGHOV� DQG� RWKHU� PRGHUDWRU� YDULDEOHV� \LHOGGLIIHUHQW�VLPXODWLRQ�UHVXOWV��,I�WKLV�ZHUH�WUXH��SROLF\�UHFRPPHQGDWLRQV�ZRXOG�DOVR�EHGLIIHUHQW�� 7KH� DQDO\VLV� VWDUWV� �LQ� 6XEVHFWLRQ� ����� ZLWK� D� GLVFXVVLRQ� RI� VWDWLVWLFDOGHSHQGHQFH��ZKLFK�PD\�LQIOXHQFH�WKH�HVWLPDWLRQV�
��� 7KH�SUREOHP�RI�LQWHU�VWXG\�DQG�LQIUD�VWXG\�YDULDELOLW\7KH�GDWD� VHW� FRQWDLQV� VLPXODWLRQ� UHVXOWV� IURP�GLIIHUHQW� VWXGLHV�� RQ� DYHUDJH� WKHUH� DUHWKUHH� VLPXODWLRQV� SHU� VWXG\�� ,Q�0XOWLYDULDWH� $QDO\VLV� RI� 9DULDQFH� �0$129$��� WKHPRVW�EDVLF�DVVXPSWLRQ�LV�WKDW�RI�LQGHSHQGHQFH�RI�REVHUYDWLRQV��2QH�SRVVLEOH�VRXUFH�RIGHSHQGHQFH�RI�REVHUYDWLRQV�LV�WKH�VLPSOH�IDFW�WKDW�WKH\�RULJLQDWH�IURP�WKH�VDPH�VWXG\�VLPLODU� VLPXODWLRQ� WHFKQLTXHV�� DVVXPSWLRQV�RU� LQSXWV�PD\� OHDG� WR� VLPLODU� VLPXODWLRQUHVXOWV��7KH�ILUVW�VWHS�LQ�RXU�DQDO\VLV�VKRXOG��WKHUHIRUH��EH�WR�GHWHUPLQH�ZKHWKHU�WKHUHLV�D�GHSHQGHQFH�RI�REVHUYDWLRQ�LQ�VLPXODWLRQV�EHORQJLQJ�WR�WKH�VDPH�VWXG\��7KHUH�LV�KRZHYHU�� QR� VLQJOH� WHVW� WKDW� GHWHFWV� GHSHQGHQF\�ZLWK� DEVROXWH� FHUWDLQW\��2QH�PLJKWFRQVLGHU�JURXSLQJ�WRJHWKHU�REVHUYDWLRQV��LQ�ZKLFK�GHSHQGHQF\�LV�H[SHFWHG��E\�XVLQJ�



��

IRU� H[DPSOH�� VWXG\�PHDQV�� ,Q� WKLV� FDVH�� KRZHYHU�� WKH� QXPEHU� RI� REVHUYDWLRQV� LV� QRWVXIILFLHQW�IRU�WKLV�VWUDWHJ\�WR�SURYLGH�VLJQLILFDQW�UHVXOWV��LQ�VRPH�FDVHV��WKH�QXPEHU�RIREVHUYDWLRQV�SHU�FHOO�ZRXOG�EH�WRR�ORZ��7KH�VLPSOHVW�ZD\�WR�DQVZHU�WKH�DERYH�TXHVWLRQ�LV�WR�FDOFXODWH�WKH�VWXG\�PHDQV�DQGWKH� GLIIHUHQW� YDULDQFHV� IRU� VLPXODWLRQV� DQG� VWXG\�PHDQV� UHVXOWV� �WKH� UHVXOWV� JURXSHGWRJHWKHU�DUH�LGHQWLILHG�E\�WKH��VXSHUVFULSW��
7DEOH���±�2YHUDOO�DQG�VWXG\�PHDQ�DYHUDJH�DQG�YDULDQFH&2� &2� (PS (PS *'3 *'3 ,QY ,QY 3ULFHV 3ULFHV9DOLG ��� �� �� �� ��� �� �� �� �� ��0LVVLQJ �� ��� �� ��� �� ��� �� ��� ��� ���0HDQ ����� ����� ���� ���� ����� ����� ����� ����� ���� ����9DULDQFH ����� ������ ���� ���� ���� ���� ���� ���� ���� ����

)RU�WKUHH�RI�WKH�ILYH�FRQVLGHUHG�YDULDEOHV�ZH�REVHUYH�KLJKHU�LQWHU�VWXG\�YDULDQFHV�VXJJHVWLQJ� WKDW� WKH� EHWZHHQ�VWXGLHV� YDULDWLRQ�PD\� EH� ODUJHU� WKDQ� WKH� ZLWKLQ�VWXGLHVYDULDWLRQ� �VR� WKDW� IRU� WKHVH� YDULDEOHV� QR� VHYHUH� GHSHQGHQF\� SUREOHPV� DUH� H[SHFWHG��ZKLOH�LQ�WKH�UHPDLQLQJ�FDVHV�WKH�RSSRVLWH�UHVXOW�LV�IRXQG���:H�WKHUHIRUH�FDQQRW�LJQRUHWKH�SRVVLELOLW\�RI�GHSHQGHQFH�RI�REVHUYDWLRQV��EXW�ZH�DOVR�FDQQRW�H[FOXGH� WKH�HQWLUHVLPXODWLRQV�GDWDEDVH�D�SULRUL LQ�IDYRXU�RI�WKH�VWXG\�PHDQV��L�H��XVH�VWXG\�PHDQV�UDWKHUWKDQ�LQGLYLGXDO�VLPXODWLRQ�UHVXOWV�LQ�WKH�DQDO\VLV���,QVWHDG��ZH�ZLOO�XVH�D�ORZHU�OHYHO�RIVLJQLILFDQFH�LQ�WKH�DQDO\VLV�,Q� WKH� IROORZLQJ� VXEVHFWLRQV� VHSDUDWH� DQDO\VHV� ZLOO� EH� FRQGXFWHG� IRU� GLIIHUHQWFRPELQDWLRQV�RI�YDULDEOHV��6LQFH�QRW�DOO�VWXGLHV�UHSRUW�XQLIRUPO\�UHVXOWV�IRU�WKH�VDPHVHW� RI� YDULDEOHV� �H�J��� &2� HPLVVLRQV�� HPSOR\PHQW� DQG� *'3� UHVXOWV��� ZH� DUH� IDFHGZLWK� PLVVLQJ� YDULDEOHV� ZKLFK� GR� QRW� DOORZ� XV� WR� LQFOXGH� DOO� YDULDEOHV� LQ� D� VLQJOH
�7KH� LGHD� UHVWV� RQ� WKH� IROORZLQJ� UHDVRQLQJ��:KHQ� WZR� UDWKHU� VLPLODU� �RU� DOPRVW� LGHQWLFDO�� VLPXODWLRQUHVXOWV��IURP�RQH�VWXG\��DUH�FRPELQHG��WKH�RYHUDOO�PHDQ�ZLOO�FKDQJH��:KHQ�WKHVH�WZR�YDOXHV�DUH�FORVHWR�WKH�RYHUDOO�PHDQ��EXW�WKH�DYHUDJH��VTXDUHG��GHYLDWLRQ�IURP�WKH�PHDQ�RI�WKH�RWKHU�YDOXHV�LV�UHODWLYHO\ODUJH��WKH�UHODWLYH�FKDQJH�LQ�WKH�DYHUDJH�VTXDUHG�GLVWDQFH�WR�WKH�PHDQ�LV�QRUPDOO\�ORZHU�WKDQ�WKH�UHODWLYHFKDQJH�LQ�WKH�QXPEHU�RI�FDVHV��$V�D�UHVXOW��WKH�YDULDQFH�ZLOO�LQFUHDVH��,I�WKH�DYHUDJH��VTXDUHG��GHYLDWLRQIURP� WKH� PHDQ� RI� WKH� RWKHU� YDOXHV� LV� UHODWLYHO\� ORZ�� WKH� UHODWLYH� FKDQJH� �GHFUHDVH�� LQ� WKH� DYHUDJHVTXDUHG�GLVWDQFH�WR�WKH�PHDQ�PD\�EH�ODUJHU�WKDQ�WKH�UHODWLYH�FKDQJH�LQ�WKH�QXPEHU�RI�FDVHV��WKH�YDULDQFHZLOO�WKHQ�GHFUHDVH��7KXV��ZKHQ�WKH�EHWZHHQ�VWXGLHV�YDULDWLRQ�LV�UHODWLYHO\�ODUJH��ODUJHU�WKDQ�WKH�YDULDQFHRI� WKH� HOHPHQWV� ZKLFK� DUH� WR� EH� FRPELQHG��� WKHQ� FRPELQLQJ� UHODWHG� FDVHV� ZLOO� LQFUHDVH� WKH� RYHUDOOYDULDQFH��:KHQ�WKH�YDULDQFH�RI�WKH�HOHPHQWV�WR�EH�FRPELQHG�LV�KLJKHU�WKDQ�WKH�RYHUDOO�YDULDQFH��L�H��WKHWZR� HOHPHQWV� VKRZ� D� KLJKHU� YDULDQFH� DQG�PD\� QRW� EH� FRUUHODWHG��� WKH� RYHUDOO� YDULDQFH�ZLOO� GHFUHDVHZKHQ� WKH� HOHPHQWV� DUH� FRPELQHG�� 7KLV� DUJXPHQW� KROGV�ZKHQ� WKH� HOHPHQWV�ZKLFK� DUH� H[SHFWHG� WR� EHGHSHQGHQW�DUH�FORVH�WR�WKH�RYHUDOO�PHDQ��FOHDUO\��WKLV�LV�QRW�DQ�RIILFLDO�WHVW�IRU�GHSHQGHQFH�



��

DQDO\VLV�� %HFDXVH� WKH� VDPSOH� FKDQJHV� WKXV� ZLWK� HDFK� SDUW� RI� RXU� DQDO\VLV�� LW� LV� QRWSRVVLEOH�WR�HPSOR\�WKH�VDPH�FDWHJRULHV�RI�YDULDEOHV�LQ�DOO�DQDO\VHV�
��� $QDO\VLQJ�UHODWLRQVKLSV�EHWZHHQ�WKH�YDULDEOHV6LQFH�RQO\�D�IHZ�FDVHV�DUH�DYDLODEOH� WKDW� LQFOXGH�&2���HPSOR\PHQW�DQG�*'3�UHVXOWV�DW� OHDVW� WRR� ORZ� IRU� D� VWDWLVWLFDO� DQDO\VLV��� RXU� TXDQWLWDWLYH� H[SHULPHQWV� PXVW� EHFRQGXFWHG� SDLU�ZLVH�� IRU� H[DPSOH�� IRU� WKH� SDLU� &2��HPSOR\PHQW�� *LYHQ� RXU� FKRVHQGHILQLWLRQ� RI� GRXEOH� GLYLGHQG� �VHH� 6HFWLRQ� ���� ZH� ZLOO� PDLQO\� ORRN� DW� &2� DQGHPSOR\PHQW��7KH�JHQHUDO�PRGHO�LV�

<L�M  �P ��DL ��EM ��GL�M ��HL�M ���
ZKHUH�< LV� WKH� �YHFWRU�RI�� HIIHFW� VL]H�V���P LV� WKH�YHFWRU�RI�JHQHUDO�PHDQV��DL LV� WKHHIIHFW� RI� WKH� LWK FDWHJRU\� RI� WKH� YDULDEOH�D �H�J�� WD[� W\SH���EM LV� WKH� HIIHFW� RI� WKH� MWKFDWHJRU\�RI�YDULDEOH�E �H�J��UHF\FOLQJ���G LV�WKH�LQWHUDFWLRQ�EHWZHHQ�D DQG�E��DQG�H LV�DQ,,'�HUURU�WHUP�ZLWK���PHDQ�DQG�FRQVWDQW�YDULDQFH��:KHQ�WKHUH�LV��IRU�H[DPSOH��QR�WD[W\SH�HIIHFW��+��DL ����WKH�PRGHO�UHGXFHV�WR�

<L�M  �P ��EM ��GL�M ��HL�M ���
6LQFH� ZH� KDYH� D� YHFWRU RI� HIIHFWV� �HIIHFWV� RQ� &2� HPLVVLRQV� DQG� HPSOR\PHQW��� DPXOWLYDULDWH�WHVW�LV�QHFHVVDU\�WR�WHVW�WKH�QXOO�K\SRWKHVLV��+��DL ����$Q�LPSRUWDQW�HIIHFWLV� WKH� LQWHUDFWLRQ� HIIHFW�� :KHQ� WKH� LQWHUDFWLRQ� LV� GLVRUGLQDO�� WKH� HIIHFWV� RI� RQHWUHDWPHQW��YDULDEOH��DUH�SRVLWLYH�IRU�VRPH�OHYHO�RI�WKH�RWKHU�WUHDWPHQW��DQG�QHJDWLYH�IRURWKHU�OHYHOV��,Q�WKLV�FDVH��WKH�UHVXOWV�FDQQRW�EH�LQWHUSUHWHG��EHFDXVH�HIIHFWV�GR�QRW�RQO\YDU\�DFURVV�WUHDWPHQW�OHYHOV��EXW�DOVR�LQ�GLUHFWLRQ���+DLU�HW�DO���������)LUVW�� ZH� YHULI\�ZKHWKHU� WD[� W\SH� DQG� UHF\FOLQJ� DUH� VLJQLILFDQW� IDFWRUV� SURGXFLQJFKDQJHV� LQ�&2� HPLVVLRQV�DQG�HPSOR\PHQW��7HVWV� IRU� WKH� VLJQLILFDQFH�RI� WKH� IDFWRUVRIIHU�D�SRVLWLYH�UHVXOW�IRU�UHF\FOLQJ�RQO\��DV�VKRZQ�LQ�7DEOH�������7KH�LQWHUDFWLRQ�HIIHFWLV�LQVLJQLILFDQW�DW�D�����FRQILGHQFH�OHYHO��$OWKRXJK�RQH�FRXOG�DUJXH�WKDW�WKH�HIIHFW�LVVLJQLILFDQW� DW� ���� FRQILGHQFH�� VR� WKDW� RQH� KDV� WR� UHFRQVLGHU� WKH� PRGHO�� LW� ZDV
� *URXS�³WD[�W\SH�´�ZDV�XVHG�LQ�WKLV�DQDO\VLV��VHH�WKH�$SSHQGL[�� 9DULRXV�PXOWLYDULDWH� WHVWV� DUH� DYDLODEOH�� 3LOODL¶V� WUDFH�ZDV� FKRVHQ�� EHFDXVH� ³HYLGHQFH� VXJJHVWV� WKDW3LOODL¶V�FULWHULRQ�LV�PRUH�UREXVW��DQG�VKRXOG�EH�XVHG�LI�VDPSOH�VL]H�GHFUHDVHV��XQHTXDO�FHOO�VL]HV�DSSHDU�RU�KRPRJHQHLW\�RI�FRYDULDQFHV�LV�YLRODWHG´��+DLU�HW�DO���������



��

PHQWLRQHG�DERYH�WKDW�GXH�WR�WKH�ORZ�QXPEHU�RI�REVHUYDWLRQV�DQG�GHSHQGHQF\�LVVXHV��DKLJKHU�FRQILGHQFH�OHYHO� LV�QHFHVVDU\��7KH�WHVW�IRU� WKH� WD[� W\SH�\LHOGV�DQ� LQVLJQLILFDQWUHVXOW��DOWKRXJK�VLJQLILFDQW�UHVXOWV�FDQ�EH�IRXQG�IRU�WKH�WD[�W\SH��LI�D�GLIIHUHQW�JURXSLQJRI�WKH�GDWD�LV�XVHG���
7DEOH���±�0XOWLYDULDWH�7HVWV��3LOODL
V�7UDFH(IIHFW 9DOXH ) 6LJQLILFDQFH7D[�7\SH ����� ����� �����5HF\FOLQJ ����� ����� �����7D[5HF\FOLQJ ����� ����� �����

$GGLWLRQDO�DQDO\VHV��EDVHG�RQO\�RQ�WD[�W\SH��SURYLGHG�DOVR�VLJQLILFDQW�UHVXOWV��VR�LWVHHPV�WKDW�WKH�JURXSLQJ�ZH�KDYH�FKRVHQ�DQG�WKH�UHODWHG�DQDO\VLV�ZLWK�UHF\FOLQJ�PLJKWFRQFHDO� D� VLJQLILFDQW� UHODWLRQVKLS� EHWZHHQ� WKH� YDULDEOHV�� 7KH� JURXSLQJ� RI� YDULDEOHV�WKHUHIRUH�� LQWURGXFHV� D� ELDV� LQWR� WKH� UHVXOWV� DQG� UHGXFHV� RXU� FKDQFH� RI� GHWHUPLQLQJFRQVLVWHQW� UHVXOWV�� 0RUH� FRPSOHWH� DQG� KHWHURJHQHRXV� VWXGLHV� ZRXOG� EH� QHHGHG� WREHWWHU�DVVHVV� WKH�UHODWLRQVKLSV�EHWZHHQ�YDULDEOHV��VLQFH�WKH�FXUUHQW�JURXSLQJV�KHDYLO\LQIOXHQFH�WKH�UHVXOWV�REWDLQHG�)URP�7DEOH���ZH�PD\�FRQFOXGH�WKDW�³WD[�W\SH´�KDV�QR�HIIHFW��L�H��GLIIHUHQW�OHYHOV�IRUWKH� WD[�W\SH� YDULDEOH� GR� QRW� H[SODLQ� GLIIHUHQFHV� LQ� WKH� OHYHOV� RI� &2� HPLVVLRQ� DQGFKDQJHV�LQ�HPSOR\PHQW��³5HF\FOLQJ´�DSSHDUV�WR�KDYH�D�VLJQLILFDQW�HIIHFW��7KLV�HIIHFWLV� IXUWKHU� DQDO\VHG� LQ� 7DEOH� ��� ,W� VHHPV� WKDW� WKH� HIIHFW� RI� UHF\FOLQJ� LV� OLPLWHG� WRHPSOR\PHQW� RQO\�� &2��OHYHOV� DUH� QRW� GHSHQGHQW� RQ� WKH� W\SH� RI� UHF\FOLQJ�� 7KLV� LVDFFRUGLQJ� WR� RXU� SULRU� H[SHFWDWLRQ�� UHF\FOLQJ� RI� �HQYLURQPHQWDO�� WD[� UHYHQXHV� ZDVGHVLJQHG�WR�UHGXFH�WKH�FRVW�RI� ODERXU�LQ�RUGHU� WR�VWLPXODWH� WKH�HFRQRP\��:KHWKHU�RUQRW� WKLV� LV� D�SRVLWLYH�HIIHFW�ZLOO�EH�DQDO\VHG� DW� D� ODWHU� VWDJH��$JDLQ��ZLWK� D�GLIIHUHQWJURXSLQJ��WKH�WD[�W\SH¶V�UHVXOWV�WXUQ�RXW�WR�EH�VLJQLILFDQW��IRU�ERWK�&2� HPLVVLRQ�DQGHPSOR\PHQW�

�� 'LIIHUHQW� GDWD� JURXSLQJV�ZHUH� VRPHWLPHV� QHFHVVDU\� GXULQJ� RXU� DQDO\VLV�� VLQFH� WKH� FRPELQDWLRQ� RIGLIIHUHQW� YDULDEOHV� RFFDVLRQDOO\� FUHDWHG� JURXSV� FRQWDLQLQJ� WRR� IHZ� FDVHV� IRU� DQ� DQDO\VLV� �EHFDXVH� RIPLVVLQJ�UHVXOWV���,Q�RUGHU�WR�VROYH�WKLV�SUREOHP��ZH�VRPHWLPHV�FDWHJRULVHG�UHVXOWV�DFFRUGLQJ�WR�GLIIHUHQWFULWHULD��6HH�WKH�$SSHQGL[�IRU�WKH�GLIIHUHQW�JURXSLQJV�



��

7DEOH���±�8QLYDULDWH�)�WHVWV6RXUFH 'HSHQGHQW�9DULDEOH ) 6LJ�5HF\FOLQJ &2� HPLVVLRQV ����� �����(PSOR\PHQW ����� �����7D[�W\SHu5HF\FOLQJ &2� HPLVVLRQV ���� ����(PSOR\PHQW ���� ����
7KH�XQLYDULDWH�WHVW�VKRZV�WKDW�WKHUH�LV�VRPH�LQWHUDFWLRQ�HIIHFW�RI�UHF\FOLQJ�DQGWD[� W\SH� RQ� HPSOR\PHQW�� 7KH� PXOWLYDULDWH� WHVW� KRZHYHU�� GRHV� QRW� UHMHFW� WKH� QXOO�K\SRWKHVLV�RI�QR� LQWHUDFWLRQ� HIIHFW��6LQFH� WKH�PDLQ� LQWHUHVW� LV� WKH� HIIHFW� �RI� WD[DWLRQDQG�UHF\FOLQJ��RQ�ERWK HPSOR\PHQW�DQG�&2� HPLVVLRQ��WKH�PXOWLYDULDWH�WHVW�LV�XVHG�IRUD�FRQFOXVLYH�VWDWHPHQW��7KH�PDLQ�FRQFOXVLRQ�WKDW�FDQ�EH�GUDZQ�IURP�WKLV�DQDO\VLV��VHH7DEOHV���DQG����LV�WKDW�WKH�FRPELQHG�XVH�RI�D�WD[�DQG�UHF\FOH�SROLF\�KDV�D�VLJQLILFDQWLQIOXHQFH�RQ�WKH�HFRQRPLF�YDULDEOHV��WKH�VHFRQG�GLYLGHQG���1H[W��WKH�GLUHFWLRQ�RI�WKLVHIIHFW�FDQ�EH�GHWHUPLQHG�E\�HVWLPDWLQJ�UHJUHVVLRQ�SDUDPHWHUV�IRU�HDFK�NLQG�RI�WD[�DQGUHF\FOLQJ�FRQVLGHUHG��VHH�7DEOH����

7DEOH��±�3DUDPHWHU�(VWLPDWHV'HSHQGHQW�9DULDEOH 9DULDEOH 3DUDPHWHUHVWLPDWH W 6LJQLILFDQFH
&2� (PLVVLRQV ,QWHUFHSW ������ ������ �����7D[�7\SH &2� ������ ������ �����7D[�7\SH (QHUJ\ ����� ����� �����7D[�7\SH &2�u5HF\FOLQJ 66& ������� ������ �����7D[�7\SH (QHUJ\u5HF\FOLQJ 66& ������� ������ �����(PSOR\PHQW ,QWHUFHSW ����� ����� �����7D[�7\SH &2� ������ ������ �����7D[�7\SH (QHUJ\ ������ ������ �����5HF\FOLQJ /67+ ������ ������ ����5HF\FOLQJ�66& ������ ������ �����7D[�7\SH &2�u5HF\FOLQJ 66& ����� ����� �����7D[�7\SH (QHUJ\u5HF\FOLQJ 66& ����� ����� �����

7KH�SDUDPHWHUV�IRU�DVVHVVLQJ�WKH�HIIHFWV�RQ�WKH�HQYLURQPHQW�DUH�LQVLJQLILFDQW��,Q�WKHHTXDWLRQ�WKDW�H[SODLQV�WKH�HPSOR\PHQW�HIIHFW��ZH�QRWH�WKDW�WKH�LQWHUFHSW�LV�VLJQLILFDQWDW� D� ����FRQILGHQFH� OHYHO�� 7KH� LQWHUFHSW� FDQ� EH� LQWHUSUHWHG� DV� WKH� GLUHFWLRQ� RI� WKHJHQHULF� HIIHFW� RI� SROLF\� RQ� HPSOR\PHQW�� &RPELQLQJ� &2� WD[HV� DQG� VRFLDO� VHFXULW\UHF\FOLQJ�SURGXFHV�VLJQLILFDQWO\�SRVLWLYH�UHVXOWV�IRU�HPSOR\PHQW��7KLV�FRXOG�UHSUHVHQWWKH�PL[�ZH�DUH�VHDUFKLQJ�IRU�EHWZHHQ�HQYLURQPHQWDO�LPSDFW�DQG�HFRQRPLF�EDODQFH�$�SDLUZLVH�FRPSDULVRQ�RI�WKH�GLVFULPLQDWLQJ�IDFWRUV��VHH�7DEOH����FRQILUPV�WKDW��LQWKLV�FDVH��WKHUH�LV�QR�VLJQLILFDQW�GLIIHUHQFH�EHWZHHQ�WD[�W\SHV��'LIIHUHQW�JURXSLQJV�JLYH



��

GLIIHUHQW� UHVXOWV� IRU�&2� WD[HV��ZKLFK�DSSHDU� WR�EH� VLJQLILFDQWO\�PRUH� HIIHFWLYH� WKDQWKH�RWKHUV�5HJDUGLQJ�UHF\FOLQJ��ZH�QRWH�WKDW�LQWHUYHQWLRQ�LQ�VRFLDO�VHFXULW\�FRQWULEXWLRQV�KDV�DVLJQLILFDQWO\� EHWWHU� LPSDFW� RQ� HPSOR\PHQW� WKDQ� OXPS� VXP� WUDQVIHUV�� 7KLV� UHVXOWFRQILUPV�WKH�LQHIILFLHQF\�RI�WHPSRUDU\�PHDVXUHV�OLNH�/XPS�6XP�7UDQVIHUV��/67+���,QIDFW��/67+�DUH�³XQD�WDQWXP´�LQWHUYHQWLRQV�WKDW�GR�QRW�DIIHFW�WKH�HFRQRP\�DV�PXFK�DVVWUXFWXUDO�SROLFLHV�VXFK�DV�ODERXU�FRVW�SROLF\�
7DEOH���±�3DLUZLVH�&RPSDULVRQV'HSHQGHQW9DULDEOH 7D[7\SH��,� 7D[7\SH��-� 0HDQ'LIIHUHQFH��,�-� 6LJQLILFDQFH&2� HPLVVLRQ &2� (QHUJ\ ������ �����2WKHU ������ �����(QHUJ\ 2WKHU ������ �����(PSOR\PHQW &2� (QHUJ\ ����� �����2WKHU ������ �����(QHUJ\ 2WKHU ������ �����
'HSHQGHQW9DULDEOH 5HF\FOLQJ��,� 5HF\FOLQJ��-� 0HDQ'LIIHUHQFH��,�-� 6LJQLILFDQFH
(PSOR\PHQW /67+ 66& ������ �����RWKHU ������ �����66& RWKHU ����� �����7KH�QXOO�K\SRWKHVLV�LV�WKDW�WKH�PHDQ�RI�JURXS�,�LV�HTXDO�WR�WKH�PHDQ�RI�JURXS�- �

)URP� WKHVH� UHVXOWV�� LW� LV� QRW� FOHDU� WKDW� DQ� HQYLURQPHQWDO� WD[� GLUHFWO\� DIIHFWV�&2�HPLVVLRQV�RU�HFRQRPLF�LQGLFDWRUV��5HF\FOLQJ�KDV�D�VLJQLILFDQW�HIIHFW�RQ�HPSOR\PHQW�7KH�GLUHFWLRQ�RI�WKLV�HIIHFW�ZLOO�QRZ�EH�WHVWHG��,W�VKRXOG�EH�QRWHG�WKDW�LQFRPSOHWH�GDWD�RU�OLPLWHG�QXPEHU�RI�VWXGLHV��SUHYHQW�D�FRPSOHWH�DQDO\VLV�IURP�EHLQJ�SHUIRUPHG�DQGGR�QRW�DOORZ�XV�WR�GUDZ�FRQFOXVLRQV�RQ�WKH�QDWXUH�RI�WKH�UHODWLRQVKLSV�EHWZHHQ�WKHVHYDULDEOHV�$QDO\VLQJ� WKH� LVRODWHG� HIIHFW� RI� WKH� W\SH� RI� UHF\FOLQJ� RQ� HPSOR\PHQW� UHFRQILUPVWKDW� UHF\FOLQJ� UHYHQXHV� IURP� HQYLURQPHQWDO� WD[HV� WR� UHGXFH� VRFLDO� VHFXULW\FRQWULEXWLRQV� LV� HFRQRPLFDOO\� EHQHILFLDO�� 7KH� DQDO\VLV� VKRZV� WKDW� UHF\FOLQJ� LV� DVLJQLILFDQW�IDFWRU�IRU�ERWK�HPSOR\PHQW�DQG�*URVV�'RPHVWLF�3URGXFW��,W�DOVR�VKRZV�WKDW66&�UHF\FOLQJ� LV�HVSHFLDOO\� VLJQLILFDQW� IRU�HPSOR\PHQW��ZLWK�D�SRVLWLYH�YDOXH�RI� WKHUHJUHVVLRQ� SDUDPHWHU� E �VHH� 7DEOH� ���� $� SDLU�ZLVH� DQDO\VLV� RQ� UHF\FOLQJ� VKRZV� WKDW66&� UHF\FOLQJ� DFWV� VLJQLILFDQWO\� EHWWHU� WKDQ� DOPRVW� DOO� RWKHU� SDUDPHWHUV� �VXFK� DV3HUVRQDO�,QFRPH�7D[HV��3,7���



��

7DEOH���±�3DUDPHWHU�(VWLPDWHV'HSHQGHQWYDULDEOH 9DULDEOH 3DUDPHWHUHVWLPDWH W 6LJQLILFDQFH
(PSOR\PHQW ������ ������ ������ ���������� ����� ����� ����������� ������ ������ ���������� ����� ����� �����
��� $QDO\VLQJ�WKH�UHODWLRQVKLS�EHWZHHQ�HFRQRPLF�LQGLFDWRUV�DQG�W\SH�RI�HFRQRPLFPRGHO�XVHG�LQ�WKH�VWXGLHV
7KH� GLIIHUHQW� VLPXODWLRQ� VWXGLHV� XVH� GLIIHUHQW� HFRQRPLF� PRGHOV� WR� GHWHUPLQH� WKHHFRQRPLF� HIIHFWV� RI� (75�� JHQHUDO� HTXLOLEULXP� DQG� PDFURHFRQRPLF� PRGHOV� DUH� WKHPRVW�FRPPRQ�PRGHOV��2WKHU�PRGHOV�XVHG�DUH��IRU�H[DPSOH��LQSXW�RXWSXW�DQG�SHUIHFWHTXLOLEULXP�PRGHOV��WKHVH�PRGHOV�ZHUH�QRW�HPSOR\HG�LQ�D�VXIILFLHQW�QXPEHU�RI�FDVHVWR�EH�FRQVLGHUHG�LQ�VHSDUDWH�JURXSV��0XOWLYDULDWH�DQDO\VHV�ZLWK�HPSOR\PHQW�DQG�&2�HPLVVLRQ� DV� GHSHQGHQW� YDULDEOHV� DQG� ³HFRQRPLF� PRGHO´� DV� WUHDWPHQW� OHDG� WR� WKHFRQFOXVLRQ�WKDW�WKH�QXOO�K\SRWKHVLV�RI�QR�WUHDWPHQW�HIIHFWV�LV�QRW�UHMHFWHG��WKH�W\SH�RIHFRQRPLF� PRGHO� GRHV� QRW� H[SODLQ� GLIIHUHQFHV� LQ� &2� DQG� HPSOR\PHQW� HIIHFWV� RI(75���$� PXOWLYDULDWH� DQDO\VLV� ZDV� DOVR� SHUIRUPHG� XVLQJ� *'3� DQG� HPSOR\PHQW� DVGHSHQGHQW�YDULDEOHV��7KH�UHVXOWV�VKRZ�WKDW� WKHQ� WKH�HFRQRPLF�PRGHO� LV� D� VLJQLILFDQWIDFWRU�LQ�GHWHUPLQLQJ�WKH�UHVXOWV��7DEOH����
7DEOH�����0XOWLYDULDWH�7HVWV��3LOODL
V�7UDFH(IIHFW 9DOXH 6LJQLILFDQFH(FRQRPLF�PRGHO ����� �����

,Q� RUGHU� WR� GHWHUPLQH� WKH� HIIHFW� RI� WKH� W\SH� RI� HFRQRPLF� PRGHOOLQJ� RQ� WKHGHSHQGHQW�YDULDEOHV�� D� VHSDUDWH� WHVWLQJ�ZDV�GRQH��7KH� UHVXOWV� VKRZHG� WKDW�D� VSHFLILFPRGHOOLQJ� DSSURDFK� KDV� D� VLJQLILFDQW� LQIOXHQFH� RQ� ERWK� *'3� DQG� HPSOR\PHQW� �VHH7DEOH����
7DEOH���±�7HVWV�RI�%HWZHHQ�6XEMHFWV�(IIHFWV6RXUFH 'HSHQGHQW�9DULDEOH ) 6LJQLILFDQFH(FRQRPLF�PRGHO (PSOR\PHQW ����� �����*'3 ����� �����
�� 7KHVH�UHVXOWV�DUH�QRW�KHUH�SUHVHQWHG�WR�VDYH�VSDFH��EXW�DUH�DYDLODEOH�IURP�WKH�DXWKRUV�XSRQ�UHTXHVW�



��

7KH� W\SH� RI� HFRQRPLF� PRGHO� XVHG� WKHUHIRUH� VLJQLILFDQWO\� DIIHFWV� ERWK� *URVV'RPHVWLF� 3URGXFW� DQG� HPSOR\PHQW�� %XW� KRZ� GRHV� LW� LQIOXHQFH� WKHLU� YDOXHV"� 7KHUHJUHVVLRQ� UHVXOWV� �QRW� SUHVHQWHG� WR� VDYH� VSDFH�� VKRZ� WKDW� ³JHQHUDO� HTXLOLEULXPPRGHOV´� KDYH� D� SRVLWLYH� LPSDFW� RQ� ³HPSOR\PHQW´�� DOWKRXJK� WKLV� HIIHFW� LV� RQO\VLJQLILFDQW�DW�D�����OHYHO�RI�VLJQLILFDQFH��7KLV�PD\�OHDG�XV�WR�FRQFOXGH�WKDW�*HQHUDO(TXLOLEULXP��*(��PRGHOV�WHQG�WR�SURGXFH�SRVLWLYH�UHVXOWV�UHJDUGLQJ�HPSOR\PHQW�DQG*'3��,Q�RUGHU�WR�FRQILUP�WKLV��D�SDLU�ZLVH�FRPSDULVRQ��EDVHG�RQ�PDUJLQDO�PHDQV��ZDVHPSOR\HG� WR� FRPSDUH� PRGHOV� �VHH� 7DEOH� ����� 7KH� DQDO\VLV� FRQILUPV� WKDW� *(� DQG0DFURHFRQRPLF� PRGHOV� VLJQLILFDQWO\� GLIIHU� IURP� HDFK� RWKHU�� VLQFH� *HQHUDO(TXLOLEULXP�PRGHOV�VKRZ�PRUH�V\VWHP�ZLGH�SRVLWLYH�HIIHFWV�RQ�WKH�HFRQRP\�
7DEOH����±�3DLUZLVH�&RPSDULVRQV'HSHQGHQW9DULDEOH (FRQRPLF0RGHO��,� (FRQRPLF0RGHO��-� 0HDQ'LIIHUHQFH��,�-� 6LJQLILFDQFH�(PSOR\PHQW *HQHUDO�(TXLOLEULXP 0DFURHFRQRPLF ����� �����2WKHU ����� �����0DFURHFRQRPLF RWKHU ����� �����*'3 *HQHUDO�(TXLOLEULXP 0DFURHFRQRPLF ����� �����RWKHU ����� �����0DFURHFRQRPLF RWKHU ������ �����7KH�QXOO�K\SRWKHVLV�WKDW�WKH�PHDQ�RI�JURXS�,�LV�HTXDO�WR�WKH�PHDQ�RI�JURXS�-�

*LYHQ� WKH� VLJQLILFDQW� HIIHFW� RI� WKH�PRGHO� W\SH� RQ� WKH�*'3� UHVXOW�� D�PXOWLYDULDWHDQDO\VLV� ZLWK� &2� HPLVVLRQ� DQG� *'3� ZDV� WULHG� RXW�� XVLQJ� WD[�W\SH� DQG� HFRQRPLFPRGHOV�DV�WUHDWPHQWV��7DEOH����VKRZV�WKDW�ERWK�WUHDWPHQW�HIIHFWV�DUH�VLJQLILFDQW��DQGWKDW�WKH�LQWHUDFWLRQ�HIIHFW�LV�EDUHO\�VLJQLILFDQW�DW�D�����FRQILGHQFH�DQG�LQVLJQLILFDQW�DWKLJKHU�FRQILGHQFH� OHYHOV��&KDQJLQJ� WKH�FODVVLILFDWLRQ�RI� WD[�W\SH����KRZHYHU�� UHQGHUVWKH�³WD[�W\SH´�LQVLJQLILFDQW��WKH�VDPH�REVHUYDWLRQ�ZDV�DOUHDG\�PDGH�LQ�6XEVHFWLRQ�����7KH�HIIHFW�RI�WUHDWPHQW�³HFRQRPLF�PRGHO´�LV��KRZHYHU��XQDIIHFWHG��WKHVH�WHVWV�DUH�QRWUHSRUWHG�WR�VDYH�VSDFH��
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%DUNHU� 7�� �������� ³7D[LQJ� SROOXWLRQ� LQVWHDG� RI� MREV�� WRZDUGV� PRUH� HPSOR\PHQWZLWKRXW�PRUH� LQIODWLRQ� WKURXJK� ILVFDO� UHIRUP� LQ� WKH�8.´� LQ�2
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��

7DEOH�&�±�(FRQRPLF�PRGHO�JURXSLQJ(&21��02'(/ *( 0 2WKHU(FRQ�0RG� ; ; ;(FRQ�0RG�� ; ;
*(��*HQHUDO�(TXLOLEULXP�PRGHO0��0DFURHFRQRPLF�PRGHO2WKHU�� FRPSULVHV� RWKHU� W\SHV� RI�PRGHOV� �PL[HG�PRGHOV�� LQSXW�RXWSXW�PRGHOV�� SXWW\FOD\� PRGHO�� HQJLQHHULQJ� PRGHO�� SHUIHFW� HTXLOLEULXP�� XQGHILQHG� PRGHOV��� $OVRFRPSULVHV�PDFURHFRQRPLF�PRGHOV�LQ�WKH�VHFRQG�JURXS�


