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7D[�HIIRUW� LV� WKH�H[HUWLRQ� WKDW�D�FRXQWU\�SXWV� LQWR�FROOHFWLQJ�UHYHQXH� WKDW� LV�QHFHVVDU\�
WR�PHHWV�LWV�H[SHQGLWXUH�GHPDQGV�IRU�VXVWDLQDEOH�GHYHORSPHQW��2QH�RI�WKH�UHIRUPV�WKDW�
WKH�:RUOG�%DQN�UHFRPPHQGV�WR�'&V�DLPHG�DW�DXJPHQWLQJ�WKHLU�UHYHQXH�LV�D�WD[�UHIRUP��
7RZDUGV� WKLV�HQGHDYRXU��8JDQGD�KDV�FDUULHG�RXW�D�QXPEHU�RI� WD[�UHIRUPV��EXW� LWV� WD[�
VKDUH�WR�*'3�KDV�QRW�RQO\�UHPDLQHG�ORZ�DQG�VWDJQDQW�DW�DERXW����SHU�FHQW�EXW�KDV�DOVR�
QRW�PDWFKHG�KHU�H[SHQGLWXUH�GHPDQGV��7KLV�KDV� OHG� WR�KLJK�¾�VFDO�GH¾�FLWV�ZKLFK�KDYH�
SHUVLVWHG� RYHU� WKH� \HDUV�� 7KLV� VWXG\�ZDV� FDUULHG� RXW� XVLQJ� WLPH� VHULHV� GDWD� REWDLQHG�
IURP�WKH�:RUOG�%DQNµV�'HYHORSPHQW�,QGLFDWRUV������&'�50��$�PXOWLYDULDWH�UHJUHVVLRQ�
PRGHO�ZDV� XVHG� LQ� WKH� DQDO\VLV� WR� LGHQWLI\� WKH� GHWHUPLQDQWV� RI� WD[� HIIRUW� LQ�8JDQGD��
7KH�¾�QGLQJV�RI� WKH� VWXG\� UHYHDOHG� WKDW� ODJJHG� WD[� HIIRUW�PHDVXUHG�E\� WD[�*'3�UDWLR��
VKDUH�RI�DJULFXOWXUH�WR�*'3��*'3�SHU�FDSLWD��RSHQQHVV�WR�WUDGH�DQG�H[WHUQDO�GHEW�VWRFN�
VLJQL¾�FDQWO\�DIIHFW�WD[�HIIRUW��,QFUHDVH�LQ�WKH�RWKHU�PHQWLRQHG�YDULDEOHV�DXJXUV�ZHOO�ZLWK�
WD[�HIIRUW�LQ�8JDQGD��+RZHYHU��VHUYLFHV�DQG�PDQXIDFWXULQJ�VHFWRUVµ�VKDUH�WR�*'3�ZHUH�
IRXQG�QRW� WR�VLJQL¾�FDQWO\�DIIHFW� WD[�HIIRUW��7KH�VWXG\�UHFRPPHQGV�WKDW� LI�8JDQGD�LV� WR�
LPSURYH�KHU�WD[�HIIRUW�WR�WKH�OHYHOV�RI�RWKHU�6XE�6DKDUDQ�$IULFDQ�FRXQWULHV��VKH�QHHGV�WR�
LQYHVW�LQ�DUHDV�WKDW�ZRXOG�VLJQL¾�FDQWO\�LQFUHDVH�*'3�SHU�FDSLWD��,QYHVWPHQW�LQFHQWLYHV�
VKRXOG�EH�SURYLGHG�WR�WKH�DJULFXOWXUDO�VHFWRU�ZLWK�WKH�YLHZ�WR�FRPPRGLWL]LQJ�WKH�VHFWRU�
DQG�KHQFH�EULQJLQJ�LW�XQGHU�WKH�WD[�QHW��8JDQGD�VKRXOG�DOVR�UHYLHZ�WKH�SROLFLHV�UHJDUGLQJ�
WKH�FXUUHQWO\�RIIHUHG�WD[�EUHDNV�DQG�H[HPSWLRQV�ZLWK�D�YLHZ�WR�UHWDLQLQJ�RQO\�WKRVH�WKDW�
KDYH�D�SURGXFWLYH�HIIHFW�RQ�WKH�GHYHORSPHQW�RI�PDQXIDFWXULQJ�DQG�VHUYLFH�VHFWRUV��

.H\�ZRUGV� 7D[�(IIRUW��6XVWDLQDEOH�'HYHORSPHQW��)LVFDO�'H¾�FLW��7D[�5HIRUP��
&RPPRGLWL]DWLRQ��,QYHVWPHQW�,QFHQWLYHV�DQG�3URGXFWLYH�(IIHFW

,QWURGXFWLRQ

8JDQGD��OLNH�PDQ\�RWKHU�GHYHORSLQJ�FRXQWULHV��'&V��FRQWLQXHV�WR�IDFH�GLI¾�FXOWLHV�LQ�JHQHUDWLQJ�
VXI¾�FLHQW�UHYHQXH�IRU�SXEOLF�H[SHQGLWXUH��*RYHUQPHQW�VSHQGLQJ�KDV�SHUVLVWHQWO\�FRQWLQXHG�WR�
EH�KLJKHU�WKDQ�UHYHQXH�UHFHLSWV��ZKLFK�KDV�OHG�WR�EXGJHW�GH¾�FLWV�\HDU�DIWHU�\HDU��)RU�LQVWDQFH��
GXULQJ�WKH�)<V�����������������SHULRG��ZKLOH�JRYHUQPHQW�H[SHQGLWXUH�DYHUDJHG����SHU�FHQW�
RI�*'3�� WD[� UHYHQXH�DYHUDJHG������SHU� FHQW�� UHVXOWLQJ� LQ� DYHUDJH�EXGJHW�GH¾�FLW� RI�����SHU�
FHQW�RI�*'3��0R)(3���������7KH�SUREOHP�RI�KLJK�¾�VFDO�GH¾�FLWV�SRVHV�LPSRUWDQW�FKDOOHQJHV�
WR� SROLF\�PDNHUV�� 7R� UHGXFH� WKH� EXGJHW� GH¾�FLWV� ZKLOH� DYRLGLQJ� LQ¿�DWLRQDU\�¾�QDQFLQJ�� WKH�
SROLF\�PDNHUV�KDYH� WR�HLWKHU� UHGXFH�H[SHQGLWXUH�RQ� VWUDWHJLF� LQYHVWPHQWV�� LQ� DUHDV� VXFK�DV�
SXEOLF�LQIUDVWUXFWXUH�DQG�KXPDQ�FDSLWDO�ZKLFK�DOWHUQDWLYH�PD\�QHJDWLYHO\�LPSDFW�RQ�HFRQRPLF�
JURZWK��RU�WR�UDLVH�GRPHVWLF�UHYHQXH�RI�ZKLFK�WD[�LV�PRVW�VXLWDEOH�

3ULRU� WR� ������8JDQGD� VXIIHUHG� SURORQJHG� SHULRGV� RI� SROLWLFDO� WXUPRLO� DQG� FLYLO� VWULIH�
WKDW�OHG�WR�WKH�FROODSVH�RI�WKH�HFRQRP\��%\�WKH�PLG�����V��WD[�UHYHQXHV�KDG�GHWHULRUDWHG�WR�D�
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SDOWU\���SHU�FHQW�GRZQ�IURP����SHU�FHQW�RI�*'3�LQ�������6LQFH�������8JDQGD�KDV�XQGHUWDNHQ�
PDMRU�HFRQRPLF�UHIRUPV�VXFK�DV�WKH�GHYDOXDWLRQ�RI�WKH�VKLOOLQJ��SULYDWL]DWLRQ�RI�JRYHUQPHQW�
HQWHUSULVHV�DQG�VHUYLFH�LQGXVWULHV�DQG�OLEHUDOL]DWLRQ�RI�WKH�H[FKDQJH�UDWH��DPRQJ�RWKHUV��WKDW�
ZHUH�DLPHG�DW�DFKLHYLQJ�NH\�HFRQRPLF�REMHFWLYHV�RI�SURPRWLQJ�VXVWDLQDEOH�HFRQRPLF�JURZWK��
DFKLHYLQJ� PDFURHFRQRPLF� VWDELOLW\�� UHGXFLQJ� ¾�VFDO� YXOQHUDELOLW\� DQG� DOOHYLDWLQJ� SRYHUW\�
�7XPXVLLPH�0XWHELOH���������,Q�SDUWLFXODU��WKH�FRXQWU\µV�WD[�V\VWHP�KDV�XQGHUJRQH�D�VHULHV�
RI� UHIRUPV�DLPHG�DW�DWWUDFWLQJ�DQG�SURPRWLQJ� LQYHVWPHQW�� LQFUHDVLQJ� WKH� UHYHQXH�\LHOG�DQG�
VLPSOLI\LQJ�WD[�DGPLQLVWUDWLRQ��6RPH�RI�WKH�WD[�SROLF\�UHIRUPV�LQFOXGHG�WKH�SDUWLDO�UHPRYDO�
RI�WD[�H[HPSWLRQV�IURP�WKH�0LQLVWHU�RI�)LQDQFH��UHGXFWLRQ�RI�UDWHV�RQ�SHUVRQDO�LQFRPH�DQG�RQ�
EXVLQHVV�DQG�WKH�LQWURGXFWLRQ�RI�9DOXH�$GGHG�7D[��9$7��DW����SHU�FHQW�LQ������DV�D�UHSODFHPHQW�
RI�6DOHV�7D[�DQG�&RPPHUFLDO�7UDQVDFWLRQ�/HY\��&7/���9$7�ZDV�FRQVLGHUHG�VXSHULRU�WR�RWKHU�
IRUPV�RI�LQGLUHFW�WD[DWLRQ�LQ�WHUPV�RI�ERWK�HFRQRPLF�DQG�DGPLQLVWUDWLYH�HI¾�FLHQF\���7KH�WD[�
DGPLQLVWUDWLRQ� UHIRUPV� LQFOXGHG� WKH� IRUPDWLRQ� LQ� ����� RI� WKH� 8JDQGD� 5HYHQXH�$XWKRULW\�
�85$���D�JRYHUQPHQW�ERG\�FKDUJHG�ZLWK�WKH�WDVN�RI�DGPLQLVWHULQJ�DQG�FROOHFWLQJ�WD[�UHYHQXH�
IRU�WKH�FHQWUDO�JRYHUQPHQW��2WKHU�UHIRUPV�LQ�WD[�DGPLQLVWUDWLRQ�ZHUH�LPSURYHG�WUDQVSDUHQF\�
DQG�WD[�HGXFDWLRQ��DXWRPDWLRQ�RI�WD[�DGPLQLVWUDWLRQ�DQG�¾�JKWLQJ�VPXJJOLQJ�ZKHUH�WKH�$QWL�
6PXJJOLQJ�8QLW��$68��ZDV�VHW�XS�LQ������WR�DVVLVW�85$�LQ�¾�JKWLQJ�WKH�WKUHDW��.DZHVD��������

&RQVHTXHQW�WR�WKHVH�UHIRUPV��7D[�*'3�UDWLR�LQFUHDVHG�IURP���SHU�FHQW��)<���������WR����
SHU�FHQW��0)3('���������+RZHYHU��WKLV�LPSURYHPHQW�ZDV�VKRUW�OLYHG�DV�UHYHQXH�SHUIRUPDQFH�
KDV�VWDJQDWHG�DW�DERXW�RI����SHU�FHQW�RI�*'3�VLQFH�������8JDQGDµV�WD[�HIIRUW�UHPDLQV�ORZ�E\�
WKH�VWDQGDUGV�RI�PDQ\�FRXQWULHV�LQ�6XE�6DKDUDQ�$IULFD�ZKRVH�DYHUDJH�LV�DERXW����SHU�FHQW�

7KLV�DUWLFOH�DLPV�DW�LQYHVWLJDWLQJ�IDFWRUV�GHHPHG�WR�GHWHUPLQH�WD[�HIIRUW�LQ�8JDQGD��0RUH�
VSHFL¾�FDOO\��WKH�DUWLFOH�H[DPLQHV�WKH�HIIHFWV�RI�WKH�OHYHO�RI�GHYHORSPHQW��WKH�VL]H�RI�LQWHUQDWLRQDO�
WUDGH��WKH�UHODWLYH�VL]H�RI�WKH�FRXQWU\µV�GHEW�VWRFN�DQG�WKH�VWUXFWXUH�RI�WKH�HFRQRP\�RQ�8JDQGDµV�
WD[�HIIRUW��7D[�HIIRUW�KDV�EHHQ�GH¾�QHG�E\�/HXWKROG��������DV�WKH�H[HUWLRQ�D�FRXQWU\�SXWV�LQWR�
FROOHFWLQJ�LWV�UHYHQXH��JLYHQ�WKH�WD[�KDQGOHV�DYDLODEOH�WR�WKH�FRXQWU\��ZKHUH�D�WD[�KDQGOH�LV�DQ�
HDVLO\�DFFHVVLEOH�WD[�EDVH�WKDW�\LHOGV�SURGXFWLYH�UHYHQXH��7KH�DUWLFOH�LV�RUJDQL]HG�DV�IROORZV��
6HFWLRQ�,�LV�WKH�LQWURGXFWRU\�EDFNJURXQG��6HFWLRQ�,,�GLVFXVVHV�WKH�7KHRUHWLFDO�,VVXHV��6HFWLRQ�
,,,�GLVFXVVHV�WKH�0HWKRGRORJ\�DQG�SUHVHQWDWLRQ�RI�WKH�UHVXOWV�ZKLOH�6HFWLRQ�,9�FRQFOXGHV�ZLWK�
WKH�&RQFOXVLRQ�DQG�5HFRPPHQGDWLRQV�

'HWHUPLQDQWV�RI�7D[�(IIRUW��7KHRUHWLFDO�,VVXHV

7KH�WKHRUHWLFDO�EDVLV�RI�WKLV�VWXG\�GUDZV�PDLQO\�IURP�WKH�WKHRULHV�DGYDQFHG�E\�6WRWVN\�DQG�
:ROGH�0DULDP��������DQG�%HJXP��������

7D[�HIIRUW�KDV�EHHQ�GH¾�QHG�E\�6WRWVN\�HW�DO���������DV�WKH�UDWLR�EHWZHHQ�DFWXDO�UHYHQXHV�
DQG�WKH�WD[�FDSDFLW\�ZKHUH�WKH�WD[�FDSDFLW\�UHSUHVHQWV� WKH�PD[LPXP�UHYHQXH�WKDW�FRXOG�EH�
FROOHFWHG�LQ�D�FRXQWU\�JLYHQ�LWV�HFRQRPLF��VRFLDO��LQVWLWXWLRQDO��DQG�GHPRJUDSKLF�FKDUDFWHULVWLFV��
/HXWKROG��������GH¾�QHV�WD[�HIIRUW�DV�WKH�H[HUWLRQ�D�FRXQWU\�SXWV�LQWR�FROOHFWLQJ�LWV�UHYHQXHV��
JLYHQ�WKH�WD[�KDQGOHV�DYDLODEOH�WR�WKH�FRXQWU\��ZKHUH�WKH�WD[�KDQGOH�LV�DQ�HDVLO\�DFFHVVLEOH�WD[�
EDVH�WKDW�\LHOGV�DQ�HDVLO\�DFFHVVLEOH�UHYHQXH�

7KH�JHQHULF�PRGHOV�PRVW�VWXGLHV�FRQFHUQLQJ� WD[�HIIRUW�KDYH�XVHG�KDYH�EHHQ�EDVHG�RQ�
WKH�VWRFKDVWLF�WD[�IURQWLHU�UHSUHVHQWDWLRQ�RULJLQDOO\�GHYHORSHG�E\�$LQHU��/RYHOO�DQG�6FKPLGW�
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�������D�PRGHO�WKDW�LV�DQDORJRXV�WR�WKH�SURGXFWLRQ�IURQWLHU�H[FHSW�LQ�WZR�FDVHV��,Q�WKH�¾�UVW�
FDVH��ZKLOH� LQ� WKH�SURGXFWLRQ�IURQWLHU�RXWSXW��SURGXFWLRQ��GHSHQGV�RQ� WKH�NQRZQ�IDFWRUV�RI�
SURGXFWLRQ��WKDW�LV�FDSLWDO��ODERXU�DQG�ODQG��DV�LQSXWV��LQ�WKH�WD[�IURQWLHU��WD[�HIIRUW�GHSHQGV�RQ�
XQ�NQRZQ�LQSXWV�ZKLFK�PXVW�EH�DVVXPHG�VXFK�DV�WKH�OLWHUDF\�UDWH��WKH�SUHYDLOLQJ�SROLF\�HWF��,Q�
WKH�VHFRQG�FDVH��IRU�WKH�SURGXFWLRQ�IURQWLHU��WKH�GLIIHUHQFH�EHWZHHQ�WKH�DFWXDO�SURGXFWLRQ�DQG�
WKH�SURGXFWLRQ�IURQWLHU��JLYHQ�WKH�OHYHO�DQG�FRPELQDWLRQ�RI�LQSXWV�RI�SURGXFWLRQ��UHSUHVHQWV�WKH�
OHYHO�RI�LQHI¾�FLHQF\��EXW�LQ�WKH�WD[�IURQWLHU��WKH�GLIIHUHQFH�EHWZHHQ�WKH�DFWXDO�WD[�UHYHQXH�DQG�
WKH�WD[�FDSDFLW\�LQFOXGHV�WHFKQRORJLFDO�LQHI¾�FLHQFLHV��SROLF\�DQG�SROLWLFDO�LVVXHV�WKDW�GHWHUPLQH�
WKH�FRXQWU\µV�WD[�HIIRUW�

7KH�VWRFKDVWLF�WD[�IURQWLHU�ZKLFK�VHUYHV�DV�WKH�EDVLV�IRU�WKH�YDULDWLRQV�LQ�WKH�PRGHOV�XVHG�
LQ�WKH�VWXG\�RI�WD[�HIIRUW�LV�PRGHOOHG�DV�

8XY;< ��
�

:KHUH�<� LV� WKH� REVHUYHG� RXWFRPH� �JRDO� DWWDLQPHQW� Y;% � � LV� WKH� RSWLPDO� IURQWLHU�
JRDO��H�J���PD[LPDO� WD[�UHYHQXH��SXUVXHG�E\�WKH�FRXQWU\�� ;% � � LV� WKH�GHWHUPLQLVWLF�SDUW�RI�
WKH� IURQWLHU� DQG� ����a �1Y � LV� WKH� VWRFKDVWLF� SDUW��7KH� WZR�SDUWV� WRJHWKHU� FRQVWLWXWH� WKH�
SURGXFWLRQ�IURQWLHU��WKH�DPRXQW�E\�ZKLFK�WKH�FRXQWU\�IDLOV�WR�UHDOL]H�WKH�RSWLPXP�LV� 8X
DQG� L; �UHSUHVHQWV�WKH�YDULDEOHV�WDNHQ�WR�DIIHFW�WD[�UHYHQXH��7KLV�PRGHO�LV�DQ�H[WHQVLRQ�RI�WKH�
UHJUHVVLRQ�PRGHO��EDVHG�RQ�WKH�WKHRUHWLFDO�SUHPLVH�WKDW�D�SURGXFWLRQ�IXQFWLRQ�UHSUHVHQWV�WKH�
PD[LPXP�RXWSXW��OHYHO�RI�WD[�UHYHQXH��WKDW�D�FRXQWU\�FDQ�DFKLHYH�FRQVLGHULQJ�D�VHW�RI�LQSXWV�
�*'3�SHU�FDSLWD��WKH�VWUXFWXUH�RI�WKH�HFRQRP\��WKH�SROLWLFDO�ZLOO�DQG�VR�RQ��

$Q�H[DPLQDWLRQ�RI� WKH� OLWHUDWXUH�RQ� WD[�HIIRUW�VKRZV� WKDW� WZR�PDLQ�PHWKRGV�EDVHG�RQ�
WKH� WD[� IURQWLHU�PRGHO�KDYH�EHHQ�XVHG� �VHH�� IRU�H[DPSOH��7DQ]L��������������(OWRQ\��������
3LDQFDVWHOOL��������*XSWD��������������������7HHUD�DQG�+XGVRQ���������2QH�RI�WKH�PHWKRGV�
LV�WKH�WD[�UHYHQXH�*'3�UDWLR�ZKLFK�LV�GHWHUPLQHG�E\�WDNLQJ�WKH�UDWLR�RI�WD[HV�LQ�D�FRXQWU\�WR�
D�PHDVXUH�RI�WD[�EDVH��XVXDOO\�*'3��+HUH�LW�LV�DVVXPHG�WKDW�WKH�WD[�EDVH�LV�D�SURSHU�PHDVXUH�
RI�WD[DEOH�FDSDFLW\��+RZHYHU��D�VLPSOH�WD[�EDVH�VXFK�DV�*'3�LV�QRW�VXI¾�FLHQW�DV�D�PHDVXUH�RI�
WD[DEOH�FDSDFLW\�DV�QRW�DOO�WD[HV�DUH�OLQNHG�WR�LQFRPH��DQG�WKH�GLVWULEXWLRQ�RI�LQFRPH�DQG�KRZ�
LQFRPH�LV�HDUQHG�IURP�GLIIHUHQW�VRXUFHV�VXFK�DV�DJULFXOWXUH�DQG�WKH�LQIRUPDO�VHFWRU�ZKLFK�DOVR�
DIIHFW�WKH�FRXQWU\µV�WD[�V\VWHP��6WRWVN\�DQG�:ROGH�0DULDP��������

7KH�VHFRQG�PHWKRG�LV�WKH�UHJUHVVLRQ�DSSURDFK�ZKLFK�LV�XVHG�WR�PHDVXUH�WD[DEOH�FDSDFLW\�
E\�UHJUHVVLQJ�IRU�D�VDPSOH�RI�FRXQWULHV�WKH�WD[�UHYHQXH�*'3�UDWLR�RQ�H[SODQDWRU\�YDULDEOHV�WKDW�
VHUYH�DV�SUR[LHV�IRU�SRVVLEOH�WD[�EDVHV�DQG�RWKHU�IDFWRUV�WKDW�PLJKW�DIIHFW�D�FRXQWU\µV�DELOLW\�WR�
UDLVH�WD[�UHYHQXHV��7KH�SUHGLFWHG�WD[�*'3�UDWLR�IURP�VXFK�D�UHJUHVVLRQ�LV�FRQVLGHUHG�D�PHDVXUH�
RI�WD[DEOH�FDSDFLW\�DQG�WKH�UHJUHVVLRQ�FRHI¾�FLHQWV�DUH�LQWHUSUHWHG�DV�DYHUDJH�HIIHFWLYH�UDWHV�RQ�
WKRVH�EDVHV��7KLV�DSSURDFK�LV�FRQVLGHUHG�UHODWLYHO\�VXSHULRU�WR�WKH�VLPSOH�WD[�UDWLR�PHWKRG�LQ�
WKDW�LW�FRQVLGHUV�WKH�GLIIHUHQFHV�DPRQJ�FRXQWULHV�LQ�WKHLU�FDSDFLW\�WR�UDLVH�WD[HV��6WRWVN\�DQG�
:ROGH�0DULDP��������%HJXP��������

+RZHYHU��ERWK�RI�WKH�DERYH�PHWKRGV�KDYH�WKHLU�OLPLWDWLRQV��WKH�WD[�*'3�UDWLR�GRHV�QRW�
SURYLGH�LQVLJKW�LQWR�RWKHU�IDFWRUV�VXFK�DV�WKH�VWUXFWXUH�RI�WKH�HFRQRP\��WKH�OHYHO�RI�HFRQRPLF�
GHYHORSPHQW� DQG� WKH� DGPLQLVWUDWLYH� DQG� SROLWLFDO� FDSDELOLW\� WKDW� DIIHFW� D� FRXQWU\µV� WD[�
SHUIRUPDQFH��)RU�WKH�UHJUHVVLRQ�DSSURDFK��ZKLOH�XVLQJ�WKH�SUHGLFWHG�WD[�FDSDFLW\�WKDW�LV�EDVHG�
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RQ�DYHUDJH�YDOXHV�IRU�WKH�VDPSOH��LW�PD\�KDYH�QR�UHOHYDQFH�IRU�D�JLYHQ�FRXQWU\��PDNLQJ�LW�D�SRRU�
QRUPDWLYH�LQGLFDWRU�RI�WD[DEOH�FDSDFLW\��$GGLVRQ�DQG�/HYLQ���������0RUHRYHU��ERWK�PHWKRGV�
DUH�VWDWLF�LQ�QDWXUH��7KH\�RQO\�GHVFULEH�WD[�UHYHQXH�DW�D�JLYHQ�SRLQW�LQ�WLPH��%HJXP���������
7KH\�FDQQRW�H[SODLQ�SODXVLEOH�VKRUW�UXQ�DQG�ORQJ�UXQ�G\QDPLF�FKDQJHV�LQ�WKH�WD[�V\VWHP��7KLV�
OLPLWDWLRQ�FRXOG�EH�LPSRUWDQW�VLQFH�HFRQRPLF�UHIRUPV�PD\�WDNH�D�ORQJ�WLPH�WR�LQ¿�XHQFH�WKH�
SRWHQWLDO�LPSDFWV�LQ�WKH�HFRQRPLF�V\VWHP��0ZDNDORER��������

7KLV�VWXG\�PDNHV�D�FRQWULEXWLRQ�WR�WKH�H[LVWLQJ�VFKRODUO\�OLWHUDWXUH�E\�LQYHVWLJDWLQJ�WKH�
GHWHUPLQDQWV�RI� WD[�HIIRUW�E\�HPSOR\LQJ�D�G\QDPLF�HFRQRPHWULF�DQDO\VLV�°�HUURU�FRUUHFWLRQ�
UHJUHVVLRQ�°� IRU� D� VLQJOH� FRXQWU\�� WDNLQJ�8JDQGD� DV� D� FDVH� VWXG\��6RPH�RI� WKH� IDFWRUV� WKDW�
KDYH�EHHQ�GHHPHG� WR�GHWHUPLQH� WD[� HIIRUW� DUH� WKH�JHQHUDO� OHYHO�RI� HFRQRPLF�GHYHORSPHQW��
WKH�VHFWRUDO�FRPSRVLWLRQ�RI�WKH�HFRQRP\��DGPLQLVWUDWLYH�DQG�SROLWLFDO�FRQVWUDLQWV�RQ�WKH�¾�VFDO�
V\VWHP��7KH�QH[W�VHFWLRQV�GLVFXVV�WKRVH�IDFWRUV�WKDW�ZHUH�FRQVLGHUHG�IRU�WKLV�VWXG\�

7KH�OHYHO�RI�(FRQRPLF�'HYHORSPHQW

&KHOOLDK�HW�DO���������DV�FLWHG�E\�%LUG��RSLQHV�WKDW�D�KLJKHU�SHU�FDSLWD�LQFRPH�UH¿�HFWLQJ�D�KLJKHU�
OHYHO�RI�GHYHORSPHQW�JRHV�ZLWK�D�KLJKHU�FDSDFLW\�WR�SD\�DQG�FROOHFW�WD[HV�DV�ZHOO�DV�D�KLJKHU�
UHODWLYH�GHPDQG�IRU�LQFRPH�HODVWLF�JRRGV�DQG�VHUYLFHV��7KHUH�LV�DOVR�D�FRQVLGHUDWLRQ�WKDW��DV�
LQFRPH�JURZV��FRXQWULHV�JHQHUDOO\�EHFRPH�PRUH�XUEDQL]HG��7DQ]L��������VD\V�XUEDQL]DWLRQ�
EULQJV�DERXW�D�JUHDWHU�GHPDQG�IRU�SXEOLF�VHUYLFHV�LQFUHDVLQJ�WKH�QHHG�RI�D�JRYHUQPHQW�WR�UDLVH�
PRUH�WD[HV�ZKLOH�DW�WKH�VDPH�WLPH�IDFLOLWDWLQJ�WD[�FROOHFWLRQV�

*XSWD��������H[DPLQHG�WKH�GHWHUPLQDQWV�RI�WD[�UHYHQXH�HIIRUW�LQ�GHYHORSLQJ�FRXQWULHV��+H�
UHJUHVVHG�7D[�*'3�UDWLR�RQ�D�QXPEHU�RI�SUHGLFWRUV�DQG�KLV�¾�QGLQJV�UHYHDOHG�WKDW�*'3�SHU�FDSLWD�
DQG�WKH�OHYHO�RI�RSHQQHVV�LQ�D�FRXQWU\�VLJQL¾�FDQWO\�LQFUHDVH�WKH�WD[�*'3�UDWLR��2Q�WKH�RWKHU�KDQG��
$JULFXOWXUH�VHFWRU�VKDUH�WR�*'3�VLJQL¾�FDQWO\�UHGXFHV�D�FRXQWU\µV�WD[�HIIRUW��WD[�*'3�UDWLR��

6HFWRUDO�&RPSRVLWLRQ�RI�*'3�LQ�8JDQGD

8JDQGDµV� HFRQRP\� LV� ODUJHO\� DJUDULDQ� LQ� WHUPV� RI� ODERXU� ZLWK� HPSOR\LQJ� ��� SHUFHQW��
PDQXIDFWXULQJ� �� SHU� FHQW� DQG� VHUYLFHV� ��� SHUFHQW�� ,Q� WHUPV� FRQWULEXWLRQ� WR� *'3� LQ� �����
WKH� DJULFXOWXUDO� VHFWRU� DFFRXQWHG� IRU� ����� SHU� FHQW�� WKH� VHUYLFHV� VHFWRU� ����� SHU� FHQW� ZLWK�
PDQXIDFWXULQJ�FRQWULEXWLQJ�����SHU�FHQW��%79(7��������

7DQ]L��������DVVHUWV�WKDW�D�FRXQWU\µV�HFRQRPLF�VWUXFWXUH�LV�RQH�RI�WKH�IDFWRUV�WKDW�FRXOG�
EH�H[SHFWHG�WR�LQ¿�XHQFH�WKH�OHYHO�RI�WD[DWLRQ��7KH�VHFWRUDO�FRPSRVLWLRQ�RI�YDOXH�DGGHG�LQ�WKH�
HFRQRP\�LV�FRQVLGHUHG�OLNHO\�WR�EH�DQ�LPSRUWDQW�LQ¿�XHQFH�RQ�WD[�VKDUH�EHFDXVH�VRPH�VHFWRUV�RI�
WKH�HFRQRP\�DUH�PRUH�VXLWDEOH�WR�WD[DWLRQ�DQG�JHQHUDWH�WD[DEOH�UHYHQXHV�ZKLOH�RWKHUV�DUH�QRW��
$Q�HFRQRP\�ZLWK�D�ODUJH�*'3�VKDUH�RI�DJULFXOWXUH�LV�H[SHFWHG�WR�JHQHUDWH�ORZ�WD[�UHYHQXHV��
)RU�GHYHORSLQJ�FRXQWULHV��WKH�VKDUH�RI�DJULFXOWXUH�PD\�EH�DQ�LPSRUWDQW�LQ¿�XHQFH�RQ�WKH�WD[�
VKDUH��IURP�ERWK�WKH�GHPDQG�DQG�VXSSO\�SRLQW�RI�YLHZ��2Q�WKH�VXSSO\�VLGH��LW�LV�YHU\�GLI¾�FXOW�
WR�WD[�WKH�DJULFXOWXUDO�VHFWRU�²H[SOLFLWO\³��WKRXJK�LW�LV�RIWHQ�YHU\�KHDYLO\�WD[HG�LQ�PDQ\�LPSOLFLW�
ZD\V�VXFK�DV�LPSRUW�TXRWDV��WDULIIV��FRQWUROOHG�SULFHV�IRU�RXWSXW��RU�RYHUYDOXHG�H[FKDQJH�UDWHV��
2Q�WKH�RWKHU�KDQG��VPDOO�IDUPHUV�DUH�QRWRULRXVO\�GLI¾�FXOW�WR�WD[�DQG�D�ODUJH�VKDUH�RI�DJULFXOWXUH�
LV�QRUPDOO\�VXEVLVWHQFH��ZKLFK�GRHV�QRW�JHQHUDWH�ODUJH�WD[DEOH�VXUSOXVHV��DV�PDQ\�FRXQWULHV�
DUH�XQZLOOLQJ�WR�WD[�WKH�PDLQ�IRRGV�WKDW�DUH�XVHG�IRU�VXEVLVWHQFH�
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�7HHUD���������VD\V�WKDW�VLQFH�PDQ\�SXEOLF�VHFWRU�DFWLYLWLHV�DUH�FLW\�RULHQWHG��LW�LV�DVVXPHG�
WKDW�WKH�PRUH�DJULFXOWXUDO�D�FRXQWU\�LV��WKH�OHVV�LW�ZLOO�KDYH�WR�VSHQG�RQ�JRYHUQPHQW�VHUYLFHV�
KHQFH�LQIHUULQJ�WKDW�DV�WKH�VKDUH�RI�DJULFXOWXUH�LQ�*'3�ULVHV��WKH�QHHG�IRU�WRWDO�SXEOLF�VSHQGLQJ�
DQG�VR�IRU�WD[�UHYHQXH�PRELOL]DWLRQ��PD\�IDOO��,Q�WKH�VDPH�VWXG\��LW�LV�SRVWXODWHG�WKDW�WKH�VKDUH�
RI�PDQXIDFWXULQJ�FRXOG�KDYH�D�SRVLWLYH�UHODWLRQVKLS�ZLWK�WD[�WR�*'3�UDWLR��DV�PDQXIDFWXULQJ�
HQWHUSULVHV�DUH�HDVLHU�WR�WD[�WKDQ�DJULFXOWXUDO�HQWHUSULVHV�RZLQJ�WR�EXVLQHVV�RZQHUV�EHLQJ�EHWWHU�
ERRN�NHHSHUV��,Q�D�VWXG\�E\�(OWRQ\��������RQ�WKH�GHWHUPLQDQWV�RI�WD[�HIIRUW�LQ�$UDE�FRXQWULHV��
WKH�VKDUH�RI�PDQXIDFWXULQJ�ZDV�IRXQG�WR�EH�LQVLJQL¾�FDQW�LQ�GHWHUPLQLQJ�WKH�WD[�UHYHQXH��

2SHQQHVV�WR�WUDGH�

7KH�VKDUH�RI� LQWHUQDWLRQDO� WUDGH� LQ�*'3� LV�D�PHDVXUH�RI�RSHQQHVV� WR� WUDGH� WKDW� UH¿�HFWV� WKH�
GHJUHH�RI�H[SRVXUH�RI�DQ�HFRQRP\�WR�H[WHUQDO�HFRQRPLF�LQ¿�XHQFHV��(OWRQ\���������2SHQQHVV�WR�
WUDGH�LV�XVXDOO\�WDNHQ�DV�WKH�VXP�RI�H[SRUWV�DQG�LPSRUWV�DV�D�SHUFHQWDJH�RI�*'3��*KXUD��������
VXJJHVWV�WKDW�LQ�WKH�SUHVHQFH�RI�LQZDUG�FDSLWDO�¿�RZV��WKH�RYHUDOO�OHYHO�RI�DFWLYLW\�LQ�WKH�HFRQRP\�
LV�DUWL¾�FLDOO\�RU�WHPSRUDULO\�LQFUHDVHG�WKURXJK�IRUHLJQ�ERUURZLQJ�DQG�VR�LV�WKH�DJJUHJDWH�WD[�
EDVH�DQG��FRQVHTXHQWO\��WD[�UHYHQXHV�WHQG�WR�EHFRPH�DUWL¾�FLDOO\�EXR\DQW��6LQFH�WKH�RYHUVHDV�
VHFWRU�LV�WKH�PRVW�PRQHWL]HG�VHFWRU�RI�WKH�HFRQRP\��LW�PDNHV�LQWHUQDWLRQDO�WUDGH�PRUH�DYDLODEOH�
WR�WD[DWLRQ�WKDQ�GRPHVWLF�DFWLYLWLHV��DQG�WKH�WD[�FROOHFWLRQV�DUH�GRQH�DW�VSHFL¾�F�SRLQWV��7KLV�LV�LQ�
DJUHHPHQW�ZLWK�(OWRQ\��������ZKR�PHQWLRQV�WKDW�FHUWDLQ�IHDWXUHV�RI�LQWHUQDWLRQDO�WUDGH�PDNH�
LW�PRUH�VXLWDEOH� WR� WD[DWLRQ� WKDQ�GRPHVWLF�DFWLYLWLHV�� � ,Q�GHYHORSLQJ�FRXQWULHV�� WKH�RYHUVHDV�
VHFWRU�LV�WKH�PRVW�PRQHWL]HG�VHFWRU�DQG�KDV�JDLQHG�LQFUHDVLQJ�LPSRUWDQFH�LQ�UHFHQW�\HDUV��7KXV�
LPSRUW�DQG�H[SRUW�VKDUH�DUH�LPSRUWDQW�LQ�GHWHUPLQLQJ�WKH�WD[�VKDUH�

2XWVWDQGLQJ�GHEW

7KH�JURZWK�RI�SXEOLF�VSHQGLQJ�KDV�JHQHUDWHG�ODUJH�¾�VFDO�GH¾�FLWV�LQ�PDQ\�GHYHORSLQJ�FRXQWULHV�
OHDGLQJ�WR�LQFUHDVHG�VKDUH�RI�SXEOLF�GHEW�UHODWLYH�WR�*'3��7DQ]L�DQG�%OHMHU���������:LWK�D�ODUJH�
GHEW��WKH�JRYHUQPHQW�QHHGV�WR�UDLVH�WKH�UHYHQXHV�QHFHVVDU\�WR�VHUYLFH�LW��7KHUHIRUH��SXEOLF�GHEW�
SOD\V�D�UROH�LQ�GHWHUPLQLQJ�WKH�H[WHQW�WR�ZKLFK�FRXQWULHV�PD\�WDNH�DGYDQWDJH�RI�WKHLU�WD[DEOH�
FDSDFLW\��+RZHYHU��D�KLJK�GHEW�EXUGHQ�FDQ�DOVR�FUHDWH�PDFURHFRQRPLF�LPEDODQFHV�WKDW�PD\�
WHQG�WR�UHGXFH�WKH�WD[�OHYHO��7DQ]L����������7HHUD��������DVVHUWV�WKDW�WKH�QHHG�WR�VHUYLFH�D�GHEW�
LQFUHDVHV�UHYHQXH�FROOHFWLRQV�VLQFH�LW�LV�WKH�RQO\�ZD\�WKURXJK�ZKLFK�WKLV�FDQ�EH�GRQH��7KH�GHEW�
LQ�WKH�SUHYLRXV�SHULRG�LV�PRUH�OLNHO\�WR�DIIHFW�WKH�UHYHQXH�LQ�WKH�FXUUHQW�SHULRG��

0HWKRGRORJ\

7KLV�VWXG\�PDNHV�XVH�RI�WLPH�VHULHV�GDWD�RQ�8JDQGD�FRYHULQJ�WKH�SHULRG������WR�������7KH�
FKRLFH�RI�WKLV�SHULRG�ZDV�SUHPLVHG�RQ�WKH�IDFW�WKDW�SULRU�WR������WKH�HFRQRP\�ZDV�GLVWRUWHG�
GXH�WR�LQVWDELOLW\�LQ�WKH�FRXQWU\��DQG�WKH�UHFRUGHG�GDWD�WKHQ�PD\�QRW�EH�UHOLDEOH�GXH�WR�SRRU�
RU�QRQ�UHFRUGLQJ��'DWD�ZDV�REWDLQHG�IURP�WKH�:RUOG�%DQNµV�:RUOG�'HYHORSPHQW�,QGLFDWRUV�
&'�°�520������7KH�RULJLQDO�GDWD�REWDLQHG�ZHUH�DYDLODEOH�RQO\�ZLWK�DQ�DQQXDO�IUHTXHQF\�WKDW�
SURYLGHG�D�IHZ�GDWD�SRLQWV��,Q�RUGHU�WR�LQFUHDVH�WKH�GDWD�IUHTXHQF\��DQG�KHQFH�UHGXFH�HUURUV�
DVVRFLDWHG�ZLWK� XVLQJ� D� IHZ�GDWD� SRLQWV� VXFK� DV� QRQ�QRUPDOLW\�� D� TXDGUDWLF�PDWFK� DYHUDJH�
SURFHVV�ZDV�DSSOLHG�WR�WUDQVIRUP�DQQXDO�GDWD�LQWR�TXDUWHUO\�GDWD��7KH�GDWD�ZHUH�WKHQ�WHVWHG�IRU�
VWDWLRQDULW\�XVLQJ�WKH�DXJPHQWHG�'LFNH\�)XOOHU��$')��XQLW�URRW�WHVW�DQG�WKH�UHVXOWV�LQGLFDWHG�
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WKH�YDULDEOHV�WR�EH�,�����$Q�$')�WHVW�ZDV�FDUULHG�RXW�RQ�WKH�UHVLGXDOV�RI�WKH�UHJUHVVLRQ�DQG�WKH\�
ZHUH�IRXQG�WR�EH�VWDWLRQDU\��PHDQLQJ�WKDW�WKHUH�H[LVWV�D�UHODWLRQVKLS�EHWZHHQ�WKH�YDULDEOHV��7KHQ�
WKH�(UURU�&RUUHFWLRQ�0RGHO��(&0��ZDV�HVWLPDWHG�WR�FRUUHFW�IRU�WKH�SRVVLEOH�GLVHTXLOLEULXP�LQ�
WKH�PRGHO��

(VWLPDWLRQ�0RGHO

7D[�HIIRUW�ZDV�WKHQ�PRGHOOHG�DV�D�IXQFWLRQ�RI�WKH�OHYHO�RI�HFRQRPLF�GHYHORSPHQW��WKH�VHFWRUDO�
FRPSRVLWLRQ�RI�WKH�HFRQRP\��WKH�VL]H�RI�WKH�LQWHUQDWLRQDO�WUDGH�DQG�WKH�H[WHUQDO�GHEW�VWRFNV��
7KH�UHSUHVHQWDWLRQ�RI�WKH�WD[�HIIRUW�IXQFWLRQ�WKDW�ZDV�IRUPXODWHG�IRU�WKLV�VWXG\�LV�DV�IROORZV�

7$;B*'3 I�7�� &$3,7$�� $*5,&�� 0$18)$&7�� 6(59,&(�� 2'(%7��

275$'(�ªªªªªª��ª�

:KHUH��

�7$;B*'3� �WD[�UHYHQXH�DV�SHU�FHQW�RI�*'3

&$3,7$� �*'3�SHU�FDSLWD�LQ�86�GROODUV�ZLWK������DV�WKH�EDVH�\HDU

$*5,&� �YDOXH�DGGHG�DJULFXOWXUH�DV�SHU�FHQW�RI�*'3

0$18)$&7 �YDOXH�DGGHG�PDQXIDFWXULQJ�DV�SHU�FHQW�RI�*'3

6(59,& �YDOXH�DGGHG�VHUYLFHV�DV�SHU�FHQW�RI�*'3

275$'(� �VXP�RI�LPSRUWV�DQG�H[SRUWV�DV�SHU�FHQW�RI�*'3

2'(%7� �H[WHUQDO�GHEW�VWRFNV����RI�*1,�

7 �WLPH�WUHQG

W
�LV�WKH�HUURU�WHUP�ZLWK�ZKLWH�QRLVH�SURSHUWLHV�

3UHVHQWDWLRQ�DQG�GLVFXVVLRQ�RI�WKH�UHVXOWV

3UHVHQWDWLRQ�RI�(FRQRPHWULF�5HVXOWV

� /RJ�ORJ�PRGHO� RI� WKH� IRUP� VKRZQ� EHORZ�ZDV� HVWLPDWHG� DQG� WKH� UHVXOWV� DUH� SUHVHQWHG� LQ�
7DEOH� ���$� ORJ�ORJ�PRGHO�ZDV� HPSOR\HG� EHFDXVH� RI� WKH� QHHG� WR� HOLPLQDWH� WKH� SUREOHP� RI�
KHWHURVFHGDVWLFLW\�

WWWW

WWWWW

/275$'(/2'(%7/6(59,&(

0$18)$&7/$*5,&/&$3,7$7*'3/7$;

���

����B
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7DEOH����5HVXOWV�RI�2UGLQDU\�/HDVW�6TXDUHV�UHJUHVVLRQ��ORJ���ORJ�UHJUHVVLRQ�PRGHO�
'HSHQGHQW�9DULDEOH��/7$;B*'3

'HSHQGHQW��/7$;�
*'3

9DULDEOH &RHI¾�FLHQW 6WG��(UURU W�6WDWLVWLF

& ����� � �

7 ����

/&$3,7$ ������ ������� ��������

/$*5,& ���� ������� ��������

/0$18)$&7 ����� ������� ��������

/6(9,&( ��� ����� ��������

/2'(%7 ����� ������� ��������

/275$'( ���� ������� �������

6RXUFH��SULPDU\�GDWD

5HVXOWV�LQ�7DEOH���UHYHDO�WKDW�LQ�WKH�ORQJ�UXQ��VHUYLFHV�DQG�DJULFXOWXUDO�VKDUHV�WR�*'3�KDYH�
SRVLWLYH�DQG�VLJQL¾�FDQW�HIIHFW�RQ�WD[�HIIRUW��7KH�RWKHU�LQGHSHQGHQW�YDULDEOHV�� L�H��2XWVWDQGLQJ�
GHEW��2SHQQHVV�WR�WUDGH��0DQXIDFWXULQJ�VHFWRUµV�FRQWULEXWLRQ�WR�*'3�DQG�*'3�3HU�FDSLWD�GR�QRW�
VLJQL¾�FDQWO\�DIIHFW�WKH�OHYHO�RI�8JDQGDµV�WD[�LQ�DQ\�JLYHQ�SHULRG��+RZHYHU��VRPH�YDULDEOHV�VXFK�
DV�RXWVWDQGLQJ�GHEW��*'3�SHU�FDSLWD��WKH�YDOXH�DGGHG�DJULFXOWXUH�DQG�YDOXH�DGGHG�PDQXIDFWXULQJ�
DV�SHU�FHQW�RI�*'3�WXUQHG�RXW�ZLWK�FRHI¾�FLHQW�VLJQV�GLIIHUHQW�IURP�WKH�DQWLFLSDWHG�RQHV�

7DEOH����6KRUW�UXQ�UHODWLRQVKLS�RI�WKH�YDULDEOHV

9DULDEOH &RHI¾�FLHQW 3URE���

& �������� ������

7 ��������� ������

'�7$;B*'3����� �������� ������

'�/&$3,7$� �������� ������

'�/&$3,7$����� ��������� ������

'�/$*5,&� �������� ������

'�/$*5,&����� ��������� ������

'�/0$18)$&7� ��������� ������

'�/0$18)8&7����� �������� ������

'�/6(59,&(� �������� ������

'�/6(59,&(����� ��������� ������

'�/2'(%7� �������� ������

'�/2'(%7����� ��������� ������

'�/275$'(� �������� ������

'�275$'(����� ��������� ������

(&7����� ��������� ������

$GMXVWHG�5�VTXDUHG ������'XUELQ�:DWVRQ�VWDW �����
� 'HSHQGHQW�9DULDEOH��'�/7$;B*'3�

6RXUFH��SULPDU\�GDWD
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7KH� QHJDWLYH� FRHI¾�FLHQW� RI� WKH� (UURU� &RUUHFWLRQ� 7HUP� �(&7�� VKRZV� WKDW� WKH� PRGHO�
FRQYHUJHV�TXLFNO\� WR�HTXLOLEULXP��VXJJHVWLQJ� WKDW�8JDQGD� WHQGV� WR�FRPSHQVDWH� IRU� ORZ� WD[�
SHUIRUPDQFH�LQ�WKH�SUHYLRXV�SHULRG��7KH�UHVXOWV�UHYHDO�WKDW�*'3�SHU�FDSLWD�KDV�D�VLJQL¾�FDQW�
SRVLWLYH�HIIHFW�RQ�WD[�HIIRUW�LQ�8JDQGD���&KHOOLDK��������DQG�*XSWD��������ZKLOH�VWXG\LQJ�WKH�
GHWHUPLQDQWV�RI�WD[�HIIRUW�LQ�GHYHORSLQJ�FRXQWULHV�DOVR�IRXQG�RXW�WKDW�LQFUHDVHG�*'3�SHU�FDSLWD�
VLJQL¾�FDQWO\�LQFUHDVHG�WD[�HIIRUW�

,QFUHDVHG�FRQWULEXWLRQ�RI�DJULFXOWXUH�WR�WKH�HFRQRP\�GHFUHDVHV�WD[�HIIRUW��$�SHUFHQWDJH�
LQFUHDVH� LQ� WKH� DJULFXOWXUDO� VKDUH� WR� *'3� RI� DQ\� SHULRG�� GHFUHDVHV� WKDW� WD[� HIIRUW� RI� WKH�
IROORZLQJ�SHULRG�E\������SHU�FHQW�SRLQWV��RWKHU�IDFWRUV�KHOG�FRQVWDQW��7KLV�¾�QGLQJ�LV�FRQVLVWHQW�
ZLWK�SDVW�¾�QGLQJV�OLNH�7DQ]L��������DQG�7HHUD��������ZKR�IRXQG�RXW�WKDW�LQFUHDVHG�VL]H�RI�WKH�
DJULFXOWXUH�VHFWRU�UHGXFHV�WKH�WD[�*'3�UDWLR�RZLQJ�WR�WKH�GLI¾�FXOW\�LQ�WD[LQJ�WKH�VHFWRU�WKDW�LV�
PDLQO\�VXEVLVWHQFH��KHQFH�JHQHUDWLQJ�OLPLWHG�WD[�VXSSOLHV�

�7KH�OHYHO�RI�RSHQQHVV�WR�WUDGH�DOVR�KHOSV�ERRVW�WD[�HIIRUW�DQG�WKH�HIIHFW�LV�VLJQL¾�FDQW�DW����
SHU�FHQW�OHYHO�RI�VLJQL¾�FDQFH��$�RQH�SHU�FHQW�LQFUHDVH�LQ�RSHQQHVV�WR�WUDGH�LQFUHDVHV�WD[�HIIRUW�
E\������SHU�FHQW�SRLQWV��7KH�SRVLWLYH�UHODWLRQVKLS�EHWZHHQ�RSHQQHVV�WR�WUDGH�DQG�WD[�HIIRUW�LQ�
8JDQGD�LV�WKH�VDPH�DV�LQ�RWKHU�GHYHORSLQJ�FRXQWULHV��(OWRQ\��������DOVR�IRXQG�D�VLPLODU�DQG�
VLJQL¾�FDQW� UHODWLRQVKLS�EHWZHHQ� WKH� WZR�DQG�DWWULEXWHG� WKLV� WR� WKH�FRQYHQLHQFH�DQG�HDVH�RI�
WD[LQJ�LQWHUQDWLRQDO�WUDGH�DV�WD[�FROOHFWLRQV�DUH�GRQH�DW�VSHFL¾�F�SRLQWV�

,QFUHDVHG� GHEW� VWRFN� LQFUHDVHV� WD[� HIIRUW��$� RQH� SHU� FHQW� LQFUHDVH� LQ� WKH� GHEW� VWRFN�
LQFUHDVHV�WD[�*'3�UDWLR�E\������SHU�FHQW��+RZHYHU��WKH�HIIHFW�RI�RXWVWDQGLQJ�GHEW�RQ�WD[�HIIRUW�
LV�QRW�VLJQL¾�FDQW��7KH�RXWVWDQGLQJ�GHEW�LQ�D�JLYHQ�SHULRG�QHJDWLYHO\�DIIHFWV�WKH�WD[�HIIRUW�LQ�
WKH� IROORZLQJ� SHULRG��7KLV�¾�QGLQJ� FRQWUDGLFWV� SUHYLRXV�¾�QGLQJV� VXFK� DV�7DQ]L� ������� DQG�
7HHUD���������7HHUD���������ZKLOH�VWXG\LQJ�GHWHUPLQDQWV�RI� WD[�VKDUH�LQ�8JDQGD��IRXQG�RXW�
WKDW�ODJJHG�GHEW�VLJQL¾�FDQWO\�LQFUHDVHV�WD[�*'3�UDWLR��$FFRUGLQJ�WR�7DQ]L���������ZKHQ�GHEW�
LQWHUHVW�RXWVWULSV�ERUURZLQJ��WKH�OHYHO�RI�WD[DWLRQ�RXJKW�WR�JR�XS�XQOHVV�WKH�UDWH�RI�JURZWK�RI�
WKH�HFRQRP\�LV�VXI¾�FLHQW�WR�VXVWDLQ�WKH�LQFUHDVH��

7KH�VWUXFWXUH�RI�WKH�8JDQGDQ�HFRQRP\�UH¿�HFWHG�E\�VHFWRUVµ�FRQWULEXWLRQ�WR�*'3�KDV�QR�
VLJQL¾�FDQW�SRVLWLYH�HIIHFW�RQ�WD[�HIIRUW��$V�QRWHG�HDUOLHU��LQFUHDVHG�DJULFXOWXUDO�FRQWULEXWLRQ�WR�
WKH�HFRQRP\�GHFUHDVHV� WD[�*'3�UDWLR�VLJQL¾�FDQWO\��7KH�RWKHU�FRPSRQHQWV�RI� WKH�HFRQRP\��
L�H��6HUYLFHV�DQG�0DQXIDFWXULQJ�GR�QRW�VLJQL¾�FDQWO\�DIIHFW�WKH�WD[�HIIRUW�LQ�8JDQGD��$OWKRXJK�
WKHLU�JURZWK�LQFUHDVHV�WD[�HIIRUW��WKH�HIIHFW�LV�QRW�VWDWLVWLFDOO\�VLJQL¾�FDQW��5HVXOWV�RI�WKH�HIIHFW�
RI� WKH�PDQXIDFWXULQJ�VHFWRU�RQ�WD[�HIIRUW�DUH�VLPLODU� WR�(OWRQ\��������ZKR�� LQ�VWXG\�RQ�WKH�
GHWHUPLQDQWV�RI� WD[�HIIRUW� LQ�$UDE�FRXQWULHV�� DOVR� IRXQG�RXW� WKDW� WKRXJK� WKH�PDQXIDFWXULQJ�
VHFWRU�SRVLWLYHO\� LPSDFWV�RQ� WD[�HIIRUW�� WKH�HIIHFW� LV�QRW� VLJQL¾�FDQW��7KH� LQVLJQL¾�FDQW�HIIHFW�
RI� WKH�PDQXIDFWXULQJ�DQG� VHUYLFHV� VHFWRUV�RQ� WD[�HIIRUW� LQ�8JDQGD�FRXOG�EH�D� UHVXOW�RI� WKH�
GRPLQDQFH�RI� WKHVH� VHFWRUV�E\� IRUHLJQ� LQYHVWRUV�ZKR� UHFHLYH�QXPHURXV� WD[�EUHDNV�DQG� WD[�
LQFHQWLYHV�VXFK�DV�9$7�UHIXQG�RQ�EXLOGLQJ�PDWHULDOV�IRU�LQGXVWULDO�DQG�FRPPHUFLDO�EXLOGLQJ��
GXW\�DQG�WD[�IUHH�LPSRUW�RI�SODQW�DQG�PDFKLQHU\��DPRQJ�RWKHUV�
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&RQFOXVLRQV�

(PSLULFDO�HYLGHQFH�IURP�WKH�HVWLPDWLRQ�RI�WKH�PRGHO�VXJJHVWV�WKDW�WD[�HIIRUW��7D[�*'3�UDWLR��
RI�DQ\�JLYHQ�SHULRG�KDYH�D�EHDULQJ�RQ�WKH�VXEVHTXHQW�SHULRGµV�HIIRUW�� �,I� WKH�WD[�*'3�UDWLR�
LQFUHDVHV�E\�RQH�SHU� FHQW� LQ� D�JLYHQ�SHULRG�� WKH� UDWLR� LQ�QH[W�SHULRG� LQFUHDVHV�E\������SHU�
FHQW��*'3�SHU�FDSLWD�KDV�D�VLJQL¾�FDQW�SRVLWLYH�HIIHFW�RQ�WD[�HIIRUW�LQ�8JDQGD��,I�RWKHU�IDFWRUV�
DUH�KHOG�FRQVWDQW��D�SHUFHQWDJH�LQFUHDVH�LQ�*'3�SHU�FDSLWD�LQ�D�JLYHQ�SHULRG�LQFUHDVHV�WKH�WD[�
HIIRUW��7D[�*'3��E\������SHU�FHQW��3UHYLRXV�VWXGLHV�E\�&KHOOLDK��������DQG�*XSWD��������RQ�
WKH�GHWHUPLQDQWV�RI�WD[�HIIRUW�LQ�GHYHORSLQJ�FRXQWULHV�DOVR�IRXQG�RXW�WKDW�LQFUHDVHG�*'3�SHU�
FDSLWD�VLJQL¾�FDQWO\�LQFUHDVHV�WD[�HIIRUW��

7KH�OHYHO�RI�RSHQQHVV�WR�WUDGH�DOVR�ERRVWV�WD[�HIIRUW��$�SHUFHQWDJH�LQFUHDVH�LQ�RSHQQHVV�
WR� WUDGH� LQFUHDVHV� WD[� HIIRUW� E\� ����� SHU� FHQW��7KH� SRVLWLYH� UHODWLRQVKLS� EHWZHHQ� RSHQQHVV�
WR�WUDGH�DQG�WD[�HIIRUW�FXWV�DFURVV�DOO�GHYHORSLQJ�FRXQWULHV��(OWRQ\��������IRXQG�D�VLPLODU�D�
UHODWLRQVKLS�EHWZHHQ� WKH� WZR� DQG� DWWULEXWHG� WKLV� WR� WKH� FRQYHQLHQFH�RI� WD[LQJ� LQWHUQDWLRQDO�
WUDGH�DV�FRPSDUHG�WR�WD[DWLRQ�RI�GRPHVWLF�DFWLYLWLHV�

7KH�OHYHO�RI�GHEW�VWRFN�VLJQL¾�FDQWO\�DIIHFWV�WD[�HIIRUW��$�SHUFHQWDJH�LQFUHDVH�LQ�WKH�GHEW�
VWRFN�LQFUHDVHV�WD[�*'3�UDWLR�E\������SHU�FHQW�DQG�WKLV�LV�FRUURERUDWHG�E\�SUHYLRXV�¾�QGLQJV��
7HHUD��������IRXQG�RXW�WKDW�ODJJHG�GHEW�VWRFN�VLJQL¾�FDQWO\�LQFUHDVHV�WD[�*'3�UDWLR��$FFRUGLQJ�
WR�7DQ]L���������ZKHQ�GHEW�LQWHUHVW�RXWVWULSV�ERUURZLQJ��WKH�OHYHO�RI�WD[DWLRQ�RXJKW�WR�JR�XS�
XQOHVV�WKH�UDWH�RI�JURZWK�RI�WKH�HFRQRP\�LV�VXI¾�FLHQW�WR�VXVWDLQ�WKH�LQFUHDVH��7KH�VWUXFWXUH�RI�
WKH�HFRQRP\�UH¿�HFWHG�E\�WKH�VHFWRUDO�FRQWULEXWLRQV�RI�$JULFXOWXUH��6HUYLFHV�DQG�0DQXIDFWXULQJ�
WR�*'3�KDV�YDU\LQJ�HIIHFWV�RQ�WD[�HIIRUW�

,QFUHDVHG�VKDUH�RI�DJULFXOWXUH�WR�WKH�HFRQRP\�GHFUHDVHV�WD[�HIIRUW��$�SHUFHQWDJH�LQFUHDVH�
LQ�WKH�DJULFXOWXUDO�VHFWRUµV�FRQWULEXWLRQ�WR�*'3�LQ�D�JLYHQ�SHULRG�GHFUHDVHV�WKDW�WD[�HIIRUW�RI�WKH�
IROORZLQJ�SHULRG�E\������SHU�FHQW��7DQ]L��������DQG�7HHUD��������DOVR�IRXQG�RXW�WKDW�LQFUHDVHG�
VL]H�RI�WKH�DJULFXOWXUH�VHFWRU�UHGXFHV�WKH�WD[�*'3�UDWLR�RZLQJ�WKH�GLI¾�FXOW\�LQ�WD[LQJ�WKH�VHFWRU�
WKDW�LV�PDLQO\�VXEVLVWHQFH��KHQFH�JHQHUDWLQJ�OLPLWHG�WD[�VXSSOLHV��

�6HUYLFHV�DQG�PDQXIDFWXULQJ�VHFWRUDO�FRQWULEXWLRQV�WR�*'3�GR�QRW�VLJQL¾�FDQWO\�DIIHFW�WKH�
WD[�HIIRUW�LQ�8JDQGD��$OWKRXJK�WKH�JURZWK�RI�WKH�DERYH�VHFWRUV�LQFUHDVHV�WD[�HIIRUW��WKH�HIIHFW�
LV�QRW�VWDWLVWLFDOO\�VLJQL¾�FDQW��7KH�LQVLJQL¾�FDQW�HIIHFW�RI�WKH�PDQXIDFWXULQJ�VHFWRU�RQ�WD[�HIIRUW�
ZDV�IRXQG�WR�EH�D�FRQ¾�UPDWLRQ�RI�SDVW�¾�QGLQJV��(OWRQ\��������LQYHVWLJDWHG�WKH�GHWHUPLQDQWV�
RI�WD[�HIIRUW�LQ�$UDE�FRXQWULHV�DQG�IRXQG�RXW�WKDW�WKRXJK�WKH�PDQXIDFWXULQJ�VHFWRU�SRVLWLYHO\�
LPSDFWV�RQ�WD[�HIIRUW�� WKH�HIIHFW�LV�QRW�VLJQL¾�FDQW��7KH�LQVLJQL¾�FDQW�HIIHFW�RI�PDQXIDFWXULQJ�
VHFWRU� RQ� WD[� HIIRUW� LV� DWWULEXWHG� WR� WKH� GRPLQDQFH� RI� WKH�PDQXIDFWXULQJ� VHFWRU� E\� IRUHLJQ�
LQYHVWRUV�ZKR�LQ�WKH�LQLWLDO�SHULRG�RI�WKH�HVWDEOLVKPHQW�RI�WKHLU�¾�UPV�DUH�HQWLWOHG�WR�FODLP�9$7�
LQFXUUHG� LQ� WKH�SURFXUHPHQW�RI� LQSXWV�DQG�RIIVHWV�VLQFH�SURGXFWLRQ�RI�¾�QDO�RXWSXW�GRHV�QRW�
FRPPHQFH�LPPHGLDWHO\�



$JDED�6DPXHO�%DNHKHQD��:LOOLDP�.DEHUXND

5HFRPPHQGDWLRQV

8JDQGDµV�WD[�HIIRUW�FDQ�EH�SURSHOOHG�WR�WKH�6XE�6DKDUDQ�$IULFD�DYHUDJH�OHYHO�RI�DURXQG����SHU�
FHQW�E\�DGGUHVVLQJ�FHUWDLQ�FRQFHUQV��7KHUH�LV�QHHG�WR�HPSKDVL]H�WD[DWLRQ�RI�GRPHVWLF�DFWLYLWLHV�
LQ�DGGLWLRQ�WR�UHYHQXH�IURP�LQWHUQDWLRQDO�WUDGH��

,QYHVWPHQW� LQ� DUHDV� WKDW� SURPRWH� WKH� PDQXIDFWXULQJ� DQG� VHUYLFHV� VHFWRUV� VKRXOG� EH�
XQGHUWDNHQ�VLQFH�WKH\�DUH�LPSRUWDQW�LQ�WD[�HIIRUW�

7KHUH�LV�QHHG�IRU�LQFHQWLYHV�DQG�LQYHVWPHQWV�WR�FRPPHUFLDOL]H�WKH�DJULFXOWXUDO�VHFWRU�E\�
HQKDQFLQJ�DJULFXOWXUDO�SURGXFWLRQ�DQG�SURGXFWLYLW\��DJUR�SURFHVVLQJ�DQG�PDUNHWLQJ�VR�DV�WR�EH�
DEOH�WR�EULQJ�DJULFXOWXUDO�DFWLYLWLHV�XQGHU�WKH�WD[�QHW��

5HIHUHQFHV
$\RNL��0���2EZRQD��0��DQG�2JZDSXV��0����������7D[�UHIRUPV�DQG�GRPHVWLF�UHYHQXH�PRELOL]DWLRQ�LQ�

8JDQGD��:DVKLQJWRQ��'�&��8�6�$��*OREDO�'HYHORSPHQW�1HWZRUN�

%DKO��5�:����������$�5HJUHVVLRQ�$SSURDFK�WR�7D[�(IIRUW�DQG�7D[�5DWLR�$QDO\VLV��,QWHUQDWLRQDO�
0RQHWDU\�)XQG�6WDII�3DSHUV��9RO������SS�����°�����

%HJXP��/����������$�3DQHO�6WXG\�RQ�7D[�(IIRUW�DQG�7D[�%XR\DQF\�ZLWK�6SHFLDO�5HIHUHQFH�WR�
%DQJODGHVK��:RUNLQJ�3DSHU�6HULHV��:3�������3ROLF\�$QDO\VLV�8QLW��3$8���5HVHDUFK�'HSDUWPHQW��
%DQJODGHVK�%DQN��'KDND��%DQJODGHVK�

&DZOH\��*���=DNH��-����������7D[�5HIRUP��,Q�)ORUHQFH�.XWHHVD��(PPDQXHO�7XPXVLLPH�0XWHELOH��
$ODQ�:KLWZRUWK��7LP�:LOOLDPVRQ��HGV���8JDQGDµV�(FRQRPLF�5HIRUPV��,QVLGHU�$FFRXQWV���2[IRUG�
8QLYHUVLW\�3UHVV��1HZ�<RUN�

&KHOOLDK��5��-����������7UHQGV�LQ�7D[DWLRQ�LQ�'HYHORSLQJ�FRXQWULHV��,0)�6WDII�3DSHUV��Q������S������°�����

(OWRQ\��1DQJ\��0����������'HWHUPLQDQWV�RI�7D[�(IIRUW�LQ�$UDE�&RXQWULHV��$3,�3XEOLFDWLRQV��.XZDLW�

*KXUD��'����������7D[�5HYHQXH�LQ�6XE�6DKDUDQ�$IULFD��(IIHFWV�RI�(FRQRPLF�3ROLFLHV�DQG�&RUUXSWLRQ���
,0)�:RUNLQJ�3DSHU���������:DVKLQJWRQ��,QWHUQDWLRQDO�0RQHWDU\�)XQG�

*XSWD��6��$����������'HWHUPLQDQWV�RI�7D[�5HYHQXH�(IIRUW�LQ�'HYHORSLQJ�FRXQWULHV��,0)�:RUNLQJ�
3DSHU�:3���������:DVKLQJWRQ��,QWHUQDWLRQDO�0RQHWDU\�)XQG�

0LQLVWU\�RI�)LQDQFH��3ODQQLQJ�DQG�(FRQRPLF�'HYHORSPHQW����������%DFNJURXQG�WR�WKH�%XGJHW��
)LQDQFLDO�<HDU������������.DPSDOD�

0LQLVWU\�RI�)LQDQFH��3ODQQLQJ�DQG�(FRQRPLF�'HYHORSPHQW����������%DFNJURXQG�WR�WKH�%XGJHW��
)LQDQFLDO�<HDU������������.DPSDOD�

0LQLVWU\�RI�)LQDQFH��3ODQQLQJ�DQG�(FRQRPLF�'HYHORSPHQW����������%DFNJURXQG�WR�WKH�%XGJHW��
)LQDQFLDO�<HDU������������.DPSDOD�

0ZDNDORER��$�%�6����������(FRQRPLF�5HIRUPV�LQ�(DVW�$IULFDQ�&RXQWULHV��7KH�,PSDFW�RQ�*RYHUQPHQW�
5HYHQXH�DQG�3XEOLF�,QYHVWPHQW��2SHQ�$FFHVV�'LVVHUWDWLRQV��3DSHU����

3LDQFDVWHOOL��0����������0HDVXULQJ�WKH�7D[�(IIRUW�RI�'HYHORSHG�DQG�'HYHORSLQJ�&RXQWULHV��&URVV�
&RXQWU\�3DQHO�'DWD�$QDO\VLV�����������'LVFXVVLRQ�3DSHU��,3($��5LR�GH�-DQHLUR�

6WRWVN\��-DQHW��*��DQG�:ROGH�0DULDP����������7D[�(IIRUW�LQ�6XE�6DKDUDQ�$IULFD��,0)�:3�����������
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7DQ]L��9����������4XDQWLWDWLYH�&KDUDFWHULVWLFV�RI�WKH�7D[�6\VWHPV�RI�'HYHORSLQJ�&RXQWULHV��2[IRUG�
8QLYHUVLW\�3UHVV�

7DQ]L��9����������6WUXFWXUDO�)DFWRUV�DQG�7D[�5HYHQXH�LQ�'HYHORSLQJ�&RXQWULHV��$�GHFDGH�RI�(YLGHQFH��
&DPEULGJH�8QLYHUVLW\�3UHVV������°�����

7DQ]L��9��%OHMHU��0����������3XEOLF�'HEW�DQG�)LVFDO�3ROLF\�LQ�'HYHORSLQJ�&RXQWULHV��LQ�.HQQHWK�-��
$UURZ�DQG��0LFKDHO�-���%RVNLQ���HGV��7KH�HFRQRPLFV�RI�SXEOLF�GHEW��3URFHHGLQJV�RI�D�FRQIHUHQFH�
KHOG�E\�WKH�,QWHUQDWLRQDO�(FRQRPLF�$VVRFLDWLRQ�DW�6WDQIRUG��&DOLIRUQLD��1HZ�<RUN��6W��0DUWLQµV�
3UHVV

7DQ]L��9���=HH��+��+����������)LVFDO�SROLF\�DQG�ORQJ�UXQ�JURZWK��,0)�6WDII�3DSHUV��Q������SS������°�����

7HHUD��0��-����������'HWHUPLQDQWV�RI�WD[�UHYHQXH�VKDUH�LQ�8JDQGD��'HSDUWPHQW�RI�(FRQRPLFV��
8QLYHUVLW\�RI�%DWK��8.��8QSXEOLVKHG�

7HHUD��-��0��DQG�+XGVRQ��-����������7D[�3HUIRUPDQFH��$�&RPSDUDWLYH�6WXG\��-RXUQDO�RI�,QWHUQDWLRQDO�
'HYHORSPHQW��������������

7KH�5HSXEOLF�RI�8JDQGD�����������%79(7�6WUDWHJLF�3ODQ��0LQLVWU\�RI�(GXFDWLRQ�DQG�6SRUWV��.DPSDOD�

7XPXVLLPH�0XWHELOH��(����������,QVWLWXWLRQDO�DQG�3ROLWLFDO�'LPHQVLRQV�RI�(FRQRPLF�5HIRUP��,Q�
)ORUHQFH�.XWHHVD��(PPDQXHO�7XPXVLLPH�0XWHELOH��$ODQ�:KLWZRUWK��7LP�:LOOLDPVRQ��HGV���
8JDQGDµV�(FRQRPLF�5HIRUPV��,QVLGHU�$FFRXQWV��2[IRUG�8QLYHUVLW\�3UHVV��1HZ�<RUN�


