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$FFRUGLQJ�WR�WKH�(QYLURQPHQWDO�.X]QHWV�&XUYH� �(.&��K\SRWKHVLV�HFRQRPLF�JURZWK�DQG
LPSURYLQJ�HQYLURQPHQWDO�TXDOLW\�DUH�FRPSDWLEOH��$Q�LQYHUWHG�8�VKDSHG�UHODWLRQVKLS�ZRXOG
H[LVW�EHWZHHQ�HFRQRPLF�SHUIRUPDQFH�DQG�HQYLURQPHQWDO�TXDOLW\�VXJJHVWLQJ�WKDW�DIWHU�VRPH
WKUHVKROG�D�JURZLQJ�HFRQRP\�ZRXOG�FDXVH�VPDOOHU�SROOXWLRQ��8VXDOO\�WKH�(.&�K\SRWKHVLV�LV
WHVWHG�IRU�SRROHG�SDQHO�GDWD�RI�VRPH��VXE�VHW�RI�HQYLURQPHQWDO� LQGLFDWRUV�DQG�*'3��7KH
HVVHQWLDO�DVVXPSWLRQ�EHKLQG�SRROLQJ�WKH�REVHUYDWLRQV�RI�GLIIHUHQW�FRXQWULHV�LQ�RQH�SDQHO�LV�WKDW
WKH�RXWFRPH�RI�WKH�HFRQRPLF�SURFHVV�ZRXOG�EH�WKH�VDPH�IRU�DOO�FRXQWULHV�ZLWK�UHVSHFW�WR
HPLVVLRQV��7KDW�LV��WKH�FXUYDWXUH�RI�WKH�,QFRPH�(PLVVLRQ�5HODWLRQ��,(5��LV�WKH�VDPH�IRU�WKH
SRROHG�FRXQWULHV�DV�IDU�DV�WKH\�KDYH�WKH�VDPH�*'3�UDQJH�

,Q�RXU�VWXG\�ZH�VKRZ�WKLV�PHWKRGRORJ\�WR�EH�PLVOHDGLQJ�IRU�DW�OHDVW�WKH�VSHFLDO�FDVH�RI
FDUERQ�GLR[LGH��&2���HPLVVLRQV�DQG�WKH�*'3�OHYHO��8VLQJ�2(&'�ZLGH�GDWD�IURP������WR
������ZH�ILQG�WKDW�WKH�SRROHG�HVWLPDWLRQ�UHVXOWV�VKRZ�SRVLWLYH�DXWRFRUUHODWLRQ��2WKHU�VWXGLHV�
OLNH�+ROW]�(DNLQ�DQG�6HOGHQ���������FRUUHFW�IRU�WKLV�SUREOHP��+RZHYHU��DV�ZH�VKRZ��LW�VHHPV
PRUH�OLNHO\�WKDW�WKH�HVWLPDWHG�UHJUHVVLRQ�PRGHO�LV�QRW�FRUUHFW�GXH�WR�WKH�SRROLQJ�RI�WKH�FRXQWU\
REVHUYDWLRQV�

7HVWLQJ�WKH�PRGHO�SHU�FRXQWU\�UHYHDOV�WKDW�WKH�,(5�LV�YHU\�GLIIHUHQW�IRU�FRXQWULHV��:KLOH
VRPH�FRXQWULHV�VKRZ�JURZLQJ�FDUERQ�GLR[LGH�HPLVVLRQV�SHU�FDSLWD�ZLWK�LQFUHDVLQJ�LQFRPH�
RWKHUV�VKRZ�D�VWDELOL]LQJ�SDWWHUQ�RU�HYHQ�DQ�(.&��7KLV�LQGLFDWHV�WKDW�HVWLPDWLRQV�EDVHG�RQ
SRROLQJ�WHFKQLTXHV�FDQ�ELDV�WKH�FRQFOXVLRQ�DERXW�WKH�WUXH�,(5�OHDGLQJ�WR�XQMXVWLILHG�LQIHUHQFHV
RQ�WKH�H[LVWHQFH�RI�WKH�(.&��([WHQGLQJ�WKH�EDVLF�PRGHO�PD\�UHVXOW�LQ�WKH�MXVWLILFDWLRQ�RI
SRROLQJ��+RZHYHU��RXU�HVWLPDWLRQV�LQFOXGLQJ�FRXQWU\�VSHFLILF�YDULDEOHV��OLNH�SRSXODWLRQ�GHQVLW\�
RSHQQHVV�RI�WKH�HFRQRP\�DQG�WKH��DYDLODELOLW\�RI�RZQ�IXHO�VRXUFHV��HQGRZPHQW�HIIHFWV���GR
QRW�PDNH�XV�RSWLPLVWLF��7KH�DXWRFRUUHODWLRQ�SUREOHP�UHPDLQV��,I�D�PRUH�JHQHUDO�PRGHO�FDQ�QRW
EH�IRXQG�WKH�RQO\�UHPDLQLQJ�FRQFOXVLRQ�LV�WKDW�WHVWLQJ�WKH�(.&�VKRXOG�EH�EDVHG�RQ�WLPH�VHULHV
DQDO\VLV��7KLV�KDV�IDU�UHDFKLQJ�LPSOLFDWLRQV�DV�WLPH�VHULHV�DUH�QRW�ZLGHO\�DYDLODEOH�IRU�PDQ\
HQYLURQPHQWDO�LQGLFDWRUV��7KXV��H[LVWLQJ�HYLGHQFH�RQ�WKH�(.&�LV�SRVVLEO\�QRW�YHU\�VRXQG�ZKLOH
PRUH�ULJRURXV�WHVWLQJ�PD\�EH�LPSRVVLEOH�IRU�PDQ\�LQGLFDWRUV��0D\EH�ZH�GR�QRW�NQRZ�DW�DOO
ZKDW�ZH�WKLQN�WR�NQRZ�DERXW�WKH�(.&�
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���,1752'8&7,21
6LPRQ�.X]QHWV� �������VWDUWHG�DQ� LQWHUHVWLQJ�GHEDWH�DERXW� WKH� UHODWLRQ�EHWZHHQ�HFRQRPLF
JURZWK� DQG� LQFRPH� LQHTXDOLW\� �S�� ����� ´2QH� PLJKW� WKXV� DVVXPH� D� ORQJ� VZLQJ� LQ� WKH� LQHTXDOLW\
FKDUDFWHUL]LQJ�WKH�VHFXODU�LQFRPH�VWUXFWXUH��ZLGHQLQJ�LQ�WKH�HDUO\�SKDVHV�RI�HFRQRPLF�JURZWK�ZKHQ�WKH�WUDQVLWLRQ
IURP�WKH�SUH�LQGXVWULDO�WR�WKH�LQGXVWULDO�FLYLOL]DWLRQ�ZDV�PRVW�UDSLG��EHFRPLQJ�VWDELOL]HG�IRU�D�ZKLOH��DQG�WKHQ
QDUURZLQJ�LQ�WKH�ODWHU�SKDVHV�µ�+LV�LGHD��KDV�EHHQ�GLVFXVVHG�LQWHQVLYHO\�VLQFH��$FFRUGLQJ�WR�-KD
�������VWXGLHV�GLIIHU�ZLWK�UHVSHFW�WR�UHMHFWLQJ�RU�QRW�WKH�.X]QHWV�FXUYH�RQ�DQ�HPSLULFDO�EDVLV�
7KLV�VHHPV�DOVR�WR�EH�WKH�FDVH�IRU�WKH�(QYLURQPHQWDO�.X]QHWV�&XUYH��(.&���

7KH�(.&�LV�D�VSHFLDO�FDVH�RI�WKH�JHQHUDO�,QFRPH�(PLVVLRQ�5HODWLRQ��,(5���%HIRUH�WKH
HDUO\�QLQHWLHV�WKH�,(5�ZDV�SURSRVHG�WR�EH�PRUH�RU� OHVV� OLQHDU��PRUH� LQFRPH�PHDQV�PRUH
SURGXFWLRQ�DQG�FRQVXPSWLRQ�DQG�WKXV�HPLVVLRQV�ZRXOG�ULVH��7KLV�UHODWLRQ�FDXVHG�FRQVLGHUDEOH
FRQFHUQ�DV�WKH�ULFK�FRXQWULHV�VKRZHG�KLJK�JURZWK�UDWHV�DQG�HQYLURQPHQWDO�SUHVVXUH�LQFUHDVHG�
%XW�WKHQ�WKH�LGHD�ZDV�SURSRVHG�WKDW�PD\EH�D�FRPSDUDEOH�HIIHFW�DV�.X]QHWV�GHVFULEHG�IRU
LQFRPH�DQG�HTXDOLW\�FRXOG�EH�SUHVHQW�IRU�WKH�UHODWLRQ�EHWZHHQ�LQFRPH�DQG�HQYLURQPHQWDO
SUHVVXUH��$V�DQ�HFRQRP\�H[SDQGV�IURP�D�IDUPLQJ�WR�DQ�LQGXVWULDO�VRFLHW\�HPLVVLRQV�ZLOO�JURZ�
+RZHYHU��DV�JURZWK�FRQWLQXHV�DQG�D�PRUH�KLJK�WHFK�DQG�VHUYLFH�VRFLHW\�DULVHV��HPLVVLRQV�ZLOO
JR�GRZQ�DJDLQ��,I�WKLV�LGHD�LV�ULJKW�WKH�HQYLURQPHQWDO�SUREOHP�FRXOG�EH�OHVV�DODUPLQJ�LQ�WKH
ORQJ�UXQ��GHSHQGHQW�RQ�WKH�GHFUHDVH�RI�HPLVVLRQV�SHU�FDSLWD�DQG�SRSXODWLRQ�JURZWK�

,Q�JHQHUDO��SDQHO�GDWD�DUH�XVHG�WR�WHVW�WKH�(.&�K\SRWKHVLV�EHFDXVH�WKH�FRPELQDWLRQ�RI
FRXQWU\�DQG�WLPH�REVHUYDWLRQV�JLYHV�PRUH�GHJUHHV�RI�IUHHGRP��7KLV�LV�HVSHFLDOO\�LPSRUWDQW�LQ
WKH�FDVH�RI�HQYLURQPHQWDO�UHODWHG�HVWLPDWLRQV�DV�WKH�DYDLODELOLW\�RI�GDWD�LV�D�VHULRXV�SUREOHP�
+RZHYHU��LI�WKH�HVWLPDWHG�UHODWLRQVKLSV�DUH�QRW�VWDEOH�RYHU�WLPH��RU�FURVV�VHFWLRQ�PHPEHUV�
SDQHO�HVWLPDWLRQ�WHFKQLTXHV�GR�QRW�JLYH�WKH�ULJKW�DQVZHU��$V�&KRZ��������PDGH�FOHDU��XQMXVW
SRROLQJ� FDQ� OHDG� WR� ELDVHG� FRQFOXVLRQV�� 7KHUHIRUH�� ZH� WHVW� WKH� OHJLWLPDF\� RI� SRROLQJ
REVHUYDWLRQV� IRU� DQ� HQYLURQPHQWDO� SUREOHP� IRU�ZKLFK� HQRXJK� GDWD� DUH� DYDLODEOH�� FDUERQ
GLR[LGH�HPLVVLRQV�

:H�VKRZ�WKDW�SRROLQJ�REVHUYDWLRQV�LV�QRW�OHJLWLPDWH�IRU�WKH�FDUERQ�GLR[LGH�FDVH�DQG�OHDGV
WR�ZURQJ�FRQFOXVLRQV��:KHUHDV�WKH�SRROHG�HVWLPDWLRQV�LQGLFDWH�D�JHQHUDO�(.&�IRU�FDUERQ
GLR[LGH�HPLVVLRQV��WLPH�VHULHV�HVWLPDWLRQV�SHU�FRXQWU\�UHYHDO�VLJQLILFDQW�GLIIHUHQFHV�EHWZHHQ
FRXQWULHV��1RW�RQO\�GR�FRXQWULHV�GLIIHU�ZLWK�UHVSHFW�WR�WKH�KHLJKW�RI�WKH�WXUQLQJ�SRLQW��IURP
LQFUHDVLQJ�WR�GHFUHDVLQJ�HPLVVLRQV���EXW�FRXQWULHV�GLIIHU�DOVR�ZLWK�UHVSHFW�WR�WKH�FXUYDWXUH�RI
�����������������������������������������������������
������ $FFRUGLQJ�WR�KLP�LW�ZDV�QRW�PRUH�WKDQ�DQ�LGHD��.X]QHWV��������S�������´,�DP�DFXWHO\

FRQVFLRXV� RI� WKH�PHDJHUQHVV� RI� UHOLDEOH� LQIRUPDWLRQ� SUHVHQWHG��7KH� SDSHU� LV� SHUKDSV� �� SHU� FHQW
HPSLULFDO�LQIRUPDWLRQ�DQG����SHU�FHQW�VSHFXODWLRQ��VRPH�RI�LW�SRVVLEO\�WDLQWHG�E\�ZLVKIXO�WKLQNLQJµ�

������ 7KH�.X]QHWV�FXUYH�LV�DOVR�LQ�GLVFXVVLRQ�IURP�D�WKHRUHWLFDO�SHUVSHFWLYH��VHH�H�J��$UURZ
HW�DO����������+RZHYHU��RXU�SDSHU�IRFXVHV�RQ�WKH�HPSLULFDO�EDVLV�
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WKH�,(5��6RPH�FRXQWULHV�VKRZ�D�FOHDU�(.&��EXW�RWKHUV�KDYH�VWDELOL]LQJ�SDWWHUQV�RU�HYHQ�D
OLQHDU�,(5�

7KLV�VWXG\�SURFHHGV�DV�IROORZV��)LUVW��ZH�VXPPDUL]H�WKH�HPSLULFDO�HYLGHQFH�RQ�WKH�(.&�
6HFRQGO\��ZH�GLVFXVV�PHWKRGRORJLFDO�LVVXHV�ZLWK�UHVSHFW�WR�WHVWLQJ�WKH�(.&��1H[W��ZH�GLVFXVV
WKH�GDWD�XVHG�LQ�WKLV�VWXG\��)RXUWK��ZH�HVWLPDWH�WKH�,(5�IRU�WKH�2(&'�SDQHO�DQG�IRU�WKH
GLIIHUHQW�2(&'�FRXQWULHV��)LIWK��ZH�SHUIRUP�VRPH�VHQVLWLYLW\�DQDO\VLV��)LQDOO\��FRQFOXVLRQV�DUH
SUHVHQWHG�

���(9,'(1&(�21�7+(�(.&�+<327+(6,6
$�SURSHU�ZD\�WR�WHVW�WKH�(.&�K\SRWKHVLV�ZRXOG�EH�D�WZR�VWHS�SURFHGXUH��*URVVPDQ�DQG
.UXHJHU�� ������ S�� ������ 7KH� ILUVW� VWHS� LV� PRGHOLQJ� WKH� VWUXFWXUDO� HTXDWLRQV� UHODWLQJ
HQYLURQPHQWDO�UHJXODWLRQV��WHFKQRORJ\��DQG�LQGXVWULDO�FRPSRVLWLRQ�WR�*'3��1H[W��WKH�OHYHO�RI
SROOXWLRQ�LV�PRGHOHG�UHODWHG�WR�UHJXODWLRQV��WHFKQRORJ\�DQG�LQGXVWULDO�FRPSRVLWLRQ��)RU�WZR
UHDVRQV�WKLV�ZD\�LV�QRW�IROORZHG�LQ�WKH�OLWHUDWXUH��)LUVW��WKH�SURFHGXUH�LQYROYHV�D�QXPEHU�RI
HVWLPDWLRQV��UHGXFLQJ�WKH�UHOLDELOLW\�RI�WKH�QHW�HIIHFW�RI�HFRQRPLF�JURZWK�RQ�SROOXWLRQ��6HFRQG�
WKH�GDWD�GHPDQG� IRU� WKH�PRGHOLQJ�SURFHGXUH� LV� YHU\�KLJK� DV�ZH�QHHG� WR� FROOHFW� GDWD� IRU
HQYLURQPHQWDO�UHJXODWLRQV��WHFKQRORJ\�DQG�LQGXVWULDO�FRPSRVLWLRQ��7R�FRQVWUXFW�D�UHOLDEOH�DQG
FRPSDUDEOH�GDWDEDVH�LV�DQ�HQRUPRXV�WDVN��7KHUHIRUH��WKH�PHWKRGRORJ\�XVHG�WR�WHVW�IRU�WKH
(.&�K\SRWKHVLV�LV�WKH�HVWLPDWLRQ�RI�UHGXFHG�IRUP�HTXDWLRQV��UHODWLQJ�HQYLURQPHQWDO�SUHVVXUH
WR�HFRQRPLF�JURZWK��7KH�EDVLF�PRGHO�LV�

ZKHUH�WKH�WHUP�RQ�WKH�OHIW�VLGH�RI�WKH�HTXDWLRQ�JLYHV�D�PHDVXUH�IRU�WKH�HQYLURQPHQWDO�SUHVVXUH
RI�FRXQWU\� L� LQ�\HDU�W�SHU�FDSLWD��([SODLQLQJ�YDULDEOHV�DUH� LQFRPH�SHU�FDSLWD�� WHFKQRORJLFDO
LPSURYHPHQWV��DSSUR[LPDWHG�E\�WKH�WUHQG�YDULDEOH��DQG�D�FRQVWDQW�

&RHIILFLHQWV� ��� ��DQG� ��GHILQH�WKH�VKDSH�RI�WKH�UHODWLRQ�EHWZHHQ�LQFRPH�DQG�FDUERQ
GLR[LGH�HPLVVLRQV��)LJXUH���JLYHV�WKH�PRVW�LPSRUWDQW�SRVVLEOH�UHODWLRQVKLSV��7KH�ORJ�OLQHDU
UHODWLRQVKLS�LV�JLYHQ�E\�OLQH�$��(QYLURQPHQWDO�SUHVVXUH�LQFUHDVHV�DV�WKH�HFRQRP\�H[SDQGV��/LQH
%� UHSUHVHQWV� WKH�(.&�K\SRWKHVLV��$IWHU� VRPH�*'3� OHYHO�� WKH� HQYLURQPHQWDO� SUHVVXUH� LV
GLPLQLVKLQJ��$�WKLUG�SRVVLELOLW\�LV�WKDW�OLQH�%�LV�RQO\�SDUW�RI�WKH�WUXWK��,W�LV�SRVVLEOH�WKDW�DIWHU
D�SHULRG�ZLWK�GHFUHDVLQJ�HQYLURQPHQWDO�SUHVVXUH��UHFRXSOLQJ�JLYHV�OLQH�&�

,Q�JHQHUDO�LW�LV�TXHVWLRQDEOH�ZKHWKHU�WKH�LQFOXGHG�FRQVWDQW�LV�HTXDO�IRU�DOO�FRXQWULHV�DQG
\HDUV�� ,I� WKLV� LV� QRW� WKH� FDVH� GLIIHUHQFHV� DFURVV� FRXQWULHV� DQG� \HDUV� FDQ� EH� FDSWXUHG� E\
HVWLPDWLQJ�D�IL[HG�HIIHFWV�PRGHO��,Q�WKDW�FDVH�D�GXPP\�FDQ�EH�LQFOXGHG�IRU�HDFK�FRXQWU\�DQG
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\HDU���$�GUDZEDFN�RI�WKLV�PRGHO�LV�WKDW�WKH�HVWLPDWLRQV�PLJKW�RQO\�EH�YLHZHG�DV�DSSO\LQJ�WR�WKH
VDPSOH��7KHUHIRUH��WKH�UDQGRP�HIIHFWV�PRGHO�LV�PRUH�JHQHUDO��7KH�UDQGRP�HIIHFWV�PRGHO�VSOLWV
WKH�UHVLGXDO�WHUP�LQ�WZR�SDUWV��7KH�ILUVW�SDUW�UHIOHFWV�D�UDQGRP�FRXQWU\�HIIHFW�WKDW�LV�FRQVWDQW
WKURXJK�WLPH��ZKLOH�WKH�VHFRQG�WHUP�UHSUHVHQWV�WKH�VWDQGDUG�GLVWXUEDQFH�WHUP�

6KDILN�DQG�%DQG\RSDGK\D\��������ZHUH�WKH�ILUVW�WR�HPSLULFDOO\�WHVW�WKH�(.&�K\SRWKHVLV
�VHH�DOVR�6KDILN����������7KH\�XVH�D�SRROHG�GDWDVHW�IRU�����FRXQWULHV�IURP������WR������WR�WHVW
WKH� ,(5� IRU� ODFN� RI� VDIH� ZDWHU�� ODFN� RI� XUEDQ� VDQLWDWLRQ�� DQQXDO� GHIRUHVWDWLRQ�� WRWDO
GHIRUHVWDWLRQ��GLVVROYHG�R[\JHQ�LQ�ULYHUV��IHFDO�FROLIRUP�LQ�ULYHUV��DPELHQW�630��DPELHQW�62��
PXQLFLSDO�ZDVWH�SHU�FDSLWD�DQG�FDUERQ�HPLVVLRQV�SHU�FDSLWD��2QO\�IL[HG�FRXQWU\�HIIHFWV�DUH
LQFOXGHG� LQ� WKH� HVWLPDWLRQV��+H� FRQFOXGHV� �S�� ������ ´6RPH� YHU\� FOHDU� SDWWHUQV� RI� HQYLURQPHQWDO
GHJUDGDWLRQ�HPHUJH�IURP�WKH�SUHYLRXV�DQDO\VLV��6RPH�HQYLURQPHQWDO�LQGLFDWRUV�LPSURYH�ZLWK�ULVLQJ�LQFRPHV��OLNH
ZDWHU�DQG�VDQLWDWLRQ���RWKHUV�ZRUVHQ�DQG�WKHQ� LPSURYH��SDUWLFXODWHV�DQG�VXOIXU�R[LGHV��DQG�RWKHUV�ZRUVHQ
VWHDGLO\��GLVVROYHG�R[\JHQ�LQ�ULYHUV��PXQLFLSDO�VROLG�ZDVWHV��DQG�FDUERQ�HPLVVLRQV���7KH�WXUQLQJ�SRLQWV�DW�ZKLFK
WKH�UHODWLRQVKLS�ZLWK�LQFRPH�FKDQJHV�YDULHV�VXEVWDQWLDOO\�DFURVV�HQYLURQPHQWDO�LQGLFDWRUV�µ�)XUWKHUPRUH��KH
FRQFOXGHV�WKDW�WHFKQRORJLFDO�LPSURYHPHQWV�DUH�FULWLFDO�ZKHUH�WKH�FRVWV�DUH�ORFDO�

)ROORZLQJ�6KDILN�DQG�%DQG\RSDGK\D\��D�QXPEHU�RI�VWXGLHV�DSSHDUHG��VHH�WDEOH�����2QO\
5REHUWV�DQG�*ULPHV��������XVH�FURVV�VHFWLRQ�HVWLPDWLRQV�SHU�\HDU��ZKLOH�DOO�RWKHU�VWXGLHV�UHO\
RQ�SRROHG�GDWD�WR� WHVW� IRU� WKH�,(5��7KHVH�VWXGLHV�GLIIHU�ZLWK�UHVSHFW� WR� WKH�GDWDEDVH�� WKH
GHSHQGHQW�YDULDEOH�V��� LQFOXGHG�IL[HG�DQG�RU�UDQGRP�HIIHFWV��1RW� VXUSULVLQJO\�� WKH� UHVXOWV
GLIIHU�DOVR��&XUYDWXUH�RI�WKH�,(5�DQG�WXUQLQJ�SRLQWV�LI�DQ�(.&�LV�HVWLPDWHG�GLIIHU�EHWZHHQ
VWXGLHV��$V�ZH�ZLOO�VKRZ��WKLV�FRXOG�EH�GXH�WR�WKH�XQGHUO\LQJ�HVWLPDWLRQ�PHWKRGRORJ\�

���0(7+2'2/2*,&$/�,668(6

$V�PHQWLRQHG�EHIRUH��QHDUO\�DOO�VWXGLHV�UHO\�RQ�SRROHG�GDWD�WR�HVWLPDWH�WKH�,(5��3RROLQJ�LV�D
SRZHUIXO�LQVWUXPHQW�WR�HQODUJH�WKH�GHJUHHV�RI�IUHHGRP�DQG�WKXV�WKH�HIILFLHQF\�RI�HVWLPDWHG
FRHIILFLHQWV��,Q�RXU�,(5�FDVH�DOO�DXWKRUV�PDNH�WKH�LPSOLFLW�DVVXPSWLRQ�WKDW�OLHV�EHKLQG�SRROLQJ�
WKH�HIIHFW�RI�D�FKDQJH�LQ�*'3�SHU�FDSLWD�IRU�WKH�FURVV�VHFWLRQ�PHPEHUV�LV�WKH�VDPH���$OWKRXJK
IL[HG� RU� UDQGRP� HIIHFWV�PRGHOV� DUH� DSSOLHG�� WKH�*'3� FRHIILFLHQWV� DUH� LGHQWLFDO� IRU� HDFK
FRXQWU\��7KHUHIRUH��WKH�FXUYDWXUH�DQG�WKH�WXUQLQJ�SRLQWV�DUH�LGHQWLFDO�IRU�HDFK�FRXQWU\��7KH
TXHVWLRQ��QRW�DQVZHUHG�E\� WKH�HPSLULFDO� VWXGLHV�� LV�ZKDW� WKH� LQWXLWLRQ�EHKLQG� WKLV� LPSOLFLW
DVVXPSWLRQ� LV�� ,W� VHHPV� VWUDQJH� WKDW� FRXQWULHV�� ZKLFK� DUH� YHU\� GLIIHUHQW� LQ� JHRJUDSKLFDO

�����������������������������������������������������
������ :KHQ�IL[HG�RU�UDQGRP�\HDU�HIIHFWV�DUH�HVWLPDWHG��WKH�WUHQG�YDULDEOH�LV�VNLSSHG�

������ 7KLV�DUJXPHQW�KROGV�QRW�RQO\�IRU�WKH�VWXGLHV�EDVHG�RQ�SRROHG�GDWDVHWV��EXW�DOVR�IRU
FURVV�VHFWLRQ�VWXGLHV��OLNH�5REHUWV�DQG�*ULPHV��������
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FRQGLWLRQV��FXOWXUH�DQG�KLVWRU\�ZRXOG�UHDFW�LGHQWLFDO��)RU�H[DPSOH��WKH��SDUWO\��PDLQSRUW�GULYHQ
'XWFK�HFRQRP\�LV�VXSSRVHG�WR�UHDFW�RQ�WKH�VDPH�ZD\�DV�D�FRXQWU\�ZLWK�QR�KDUERU�DW�DOO�OLNH
6ZLW]HUODQG��2U��D�VPDOO�HFRQRP\�DV�%HOJLXP�ZLWK�PXFK�LPSRUWV�DQG�H[SRUWV�LV�VXSSRVHG�WR
UHDFW�LGHQWLFDO�DV�D�ZRUOG�SRZHU�OLNH�WKH�8QLWHG�6WDWHV��ZKLFK�LPSRUWV�DQG�H[SRUWV�DUH�UHODWLYHO\
ORZ��,QGHHG��ZH�FDQ�QRW�ILQG�WKH�LQWXLWLRQ�EHKLQG�WKH�SRROLQJ�PHWKRGRORJ\�

6XSSRVH��WKH�XQGHUO\LQJ�DVVXPSWLRQ�EHKLQG�SRROLQJ�WKH�WLPH�VHULHV�ZLWK�FURVV�VHFWLRQ�LV
QRW�YDOLG��ZKDW� DUH� WKH�HFRQRPHWULF�FRQVHTXHQFHV"�7KH�HFRQRPHWULF� OLWHUDWXUH� VWDWHV� WKDW
HVWLPDWRUV�DUH�ELDVHG�LI�WKH�WUXH�PRGHO�FRQVLVWV�RI�PRUH�SDUDPHWHUV�WKDQ�HVWLPDWHG��WKH�PRGHO
LV� XQGHUSDUDPHWHULVHG��� )RU� RXU� FDVH�� LI� FRXQWULHV� UHDFW� GLIIHUHQW� ZLWK� UHVSHFW� WR� WKH
HQYLURQPHQW�LI�*'3�SHU�FDSLWD�FKDQJHV��SRROLQJ�OHDGV�WR�ELDVHG�FRHIILFLHQWV��)RU�H[DPSOH��LI
FRXQWU\�$�DFWXDOO\�ZRXOG�KDYH�D�OLQHDU�,(5��FXUYH�$�LQ�ILJXUH����DQG�FRXQWU\�%�LQ�UHDOLW\�ZRXOG
KDYH�DQ�(.&��FXUYH�%��DQG�WKH�GDWD�IRU�ERWK�FRXQWULHV�DUH�SRROHG�WR�HVWLPDWH�WKH�DJJUHJDWHG
,(5��FXUYH�&�ZRXOG�UHVXOW��)RU�ERWK�FRXQWULHV�WKH�HVWLPDWHG�,(5�LV�QRW�WKH�DFWXDO�,(5��$V�FDQ
EH�VHHQ�IURP�ILJXUH���WKH�UHVLGXDOV�ZRXOG�VKRZ�D�FOHDU�SDWWHUQ��7KXV��SRVLWLYH�DXWRFRUUHODWLRQ
FDQ�EH�H[SHFWHG�ZKHQ�WKH�IXQFWLRQDO�IRUP�LV�LQDSSURSULDWH��+DUYH\��������S��������

$�NH\�DVVXPSWLRQ�LQ�HVWLPDWLRQ�WKHRU\�LV�WKDW�WKH�GLVWXUEDQFHV�DUH�XQFRUUHODWHG��:KHQ
WKH\�DUH�FRUUHODWHG�HFRQRPHWULF�WKHRU\�SURYLGHV�LQVWUXPHQWV�WR�FRUUHFW��IRU�H[DPSOH�ZLWK�WKH
$5����PHWKRG��7KLV�LV�RQO\�YDOLG�ZKHQ�DXWRFRUUHODWLRQ�UHVXOWV�IURP�RPLWWHG�YDULDEOHV�WKDW�DUH
QRW�DQG�FDQ�QRW�EH�LQFOXGHG�LQ�WKH�HVWLPDWLRQV��OLNH�FKDQJHV�LQ�WDVWHV���$V�VKRZQ�E\�0L]RQ
�������LQ�JHQHUDO�DXWRFRUUHODWLRQ�FRUUHFWLRQ�OHDGV�WR�ELDVHG�HVWLPDWRUV�DQG�KLV�DGYLFH�LV�VLPSO\�
GRQ·W�

$V�QRQH�RI�WKH�(.&�VWXGLHV�PHQWLRQ�WKLV�LVVXH��RQO\�&URSSHU�DQG�*ULIILWKV�������DQG
+ROW]�(DNLQ�DQG�6HOGHQ�������VLPSO\�FRUUHFW�IRU�DXWRFRUUHODWLRQ�ZLWKRXW�GLVFXVVLRQ��DQG�DV
LQYDOLG�SRROLQJ�FDQ�GLVWXUE�FRQFOXVLRQV�ZH�ZLOO�WHVW�IRU�DXWRFRUUHODWLRQ�LQ�WKH�FDUERQ�GLR[LGH
FDVH�

���&$5%21�',2;,'(�(0,66,216�,1�2(&'�&28175,(6
$V�5REHUWV�DQG�*ULPHV��������S�������VKRZHG��WKH�FDUERQ�GLR[LGH�HPLVVLRQV�FDVH�LV�LPSRUWDQW
IRU�WHVWLQJ�WKH�(.&�K\SRWKHVLV�IRU�IRXU�UHDVRQV��)LUVW��WKH�UHODWLYH�LPSDFW�RQ�WKH�JUHHQKRXVH�
ZDUPLQJ�SUREOHP�LV�ODUJH��6HFRQG��WKH�(.&�K\SRWKHVLV�VWDWHV�WKDW�GLPLQLVKLQJ�HQYLURQPHQWDO
SUHVVXUH�LV�WKH�RXWFRPH�RI�WKH�HFRQRPLF�SURFHVV��HYHQ�ZLWKRXW�H[SOLFLW�IRUPXODWHG�SROLFLHV�

�����������������������������������������������������
������ 7KLV�UHODWLRQ�EHWZHHQ�DXWRFRUUHODWLRQ�DQG�WKH�DSSURSULDWHQHVV�RI�WKH�IXQFWLRQDO�IRUP

LV�XVHG�LQ�WKH�OLWHUDWXUH��)RU�H[DPSOH��*DJQRQ�DQG�8QIHUWK��������XVH�WKLV�UHODWLRQ
WR�WHVW�ZKHWKHU�D�ZRUOG�UHDO�LQWHUHVW�UDWH�H[LVWV��7KH\�FRQFOXGH�WKDW�WKLV�UDWH�H[LVWV�
EHFDXVH�SRROHG�HVWLPDWLRQV�VKRZ�QR�VLJQLILFDQW�DXWRFRUUHODWLRQ�RI�WKH�UHVLGXDOV�



�

$V�FDUERQ�GLR[LGH�KDV�RQO\�UHFHQWO\�DWWUDFWHG�DWWHQWLRQ�DV�D�PDLQ�SUREOHP��KLVWRULFDO�SURFHVVHV
DUH�QRW�LQIOXHQFHG�E\�H[SOLFLW�FDUERQ�GLR[LGH�SROLF\��7KLV�LV�QRW�WKH�FDVH�IRU�DOO�HPLVVLRQV��DV
VRPH�HQYLURQPHQWDO�SUREOHPV�DWWUDFWHG�DWWHQWLRQ�\HDUV�EHIRUH�WKH�JOREDO�ZDUPLQJ�SUREOHP�
7KLUG��WKHUPRG\QDPLFDOO\�FDUERQ�GLR[LGH�HPLVVLRQ�OHYHOV�DUH�QRW�DW�DOO�UHODWHG�WR�WKH�VL]H�RI�WKH
HFRQRP\��)LQDOO\��WKH�GDWD�SUREOHP�LV�OHVV�SUHVVLQJ�IRU�WKH�FDUERQ�GLR[LGH�HPLVVLRQ�FDVH�

&DUERQ�GLR[LGH�HPLVVLRQV�KDYH�WR�EH�HVWLPDWHG�DV�PRQLWRULQJ�LV�LPSRVVLEOH��(VWLPDWLRQ
LV�SRVVLEOH�E\�PXOWLSO\LQJ�HQHUJ\�XVH�E\�HPLVVLRQ�IDFWRUV��7KHVH�IDFWRUV�JLYH�WKH�DPRXQW�RI
&2��HPLWWHG�LI�D�IXHO�VRXUFH�LV�XVHG��7KH�GHWHUPLQDWLRQ�RI�HPLVVLRQ�IDFWRUV�IRU�SULPDU\�IXHOV
LV�TXLWH�VLPSOH��$�IL[HG�UHODWLRQ�H[LVWV�EHWZHHQ�WKH�&2��LQWHQVLW\�RI�D�IXHO�DQG�WKH�TXDQWLW\�RI
&2��HPLWWHG���7KHUHIRUH�PDVV�EDODQFH�FDOFXODWLRQV�DUH�SRVVLEOH�WR�TXDQWLI\�WKH�HPLVVLRQ�IDFWRUV
IRU�WKH�GLIIHUHQW�IXHOV��

8VHG�HPLVVLRQ�IDFWRUV�LQ�WKLV�VWXG\�DUH�JLYHQ�LQ�WDEOH����7KHVH�IDFWRUV�DSSURDFK�WKH�UHDO
IDFWRUV��7KH�FDUERQ�LQWHQVLW\�RI�FRDO�YDULHV�SHU�VRUW�DQG�SHU�SURGXFLQJ�DUHD��+RZHYHU��QR
HVWLPDWLRQV�DUH�DYDLODEOH�SHU�FRXQWU\��)RU�FRDO�RQO\�GLIIHUHQW�HVWLPDWLRQV�DUH�DYDLODEOH�SHU
UHJLRQ��7KH�FDUERQ�LQWHQVLW\�RI�RLO�DQG�JDV�LV�PXFK�PRUH�FRQVWDQW�WKDQ�IRU�FRDO��,($�������
JLYHV�DQ�XQFHUWDLQW\�PDUJLQ�RI�DERXW�����)XUWKHUPRUH��WKHVH�HPLVVLRQV�IDFWRUV�DUH�DVVXPHG
WR�EH�FRQVWDQW�LQ�WLPH�DV�QR�HVWLPDWLRQV�SHU�\HDU�RU�SHULRG�DUH�DYDLODEOH��

,I�WKH�FDUERQ�LQWHQVLW\�SHU�IXHO�LV�NQRZQ��ZH�FDQ�FDOFXODWH�WKH�TXDQWLW\�RI�HPLWWHG�&2��E\
PXOWLSO\LQJ�WKH�IDFWRUV�E\�WKH�WRWDO�SULPDU\�HQHUJ\�VXSSO\��73(6��SHU�IXHO��6XPPLQJ�RYHU�IXHOV
JLYHV�WKH�QDWLRQDO�HPLVVLRQ�RI�&2���7R�FDOFXODWH�&2��HPLVVLRQV�ZH�XVH�WKH�2(&'��������GDWD
IRU�73(6�SHU�IXHO��&RUUHFWLRQV�DUH�PDGH�IRU�QRQ�HQHUJ\�XVH�RI�IXHOV�DV�QR�&2��LV�HPLWWHG�LI
IXHOV� DUH�QRW�EXUQHG��7KH�PRVW� LPSRUWDQW�SDUW� RI� WKLV� QRQ�HQHUJ\�XVH� DUH� IXHOV� XVHG� IRU
FKHPLFDO� IHHGVWRFNV��)XHOV� LQFRUSRUDWHG� LQ� WKH�FDOFXODWLRQV�DUH�FRDO��RWKHU� VROLG� IXHOV� �IRU

�����������������������������������������������������
������ )RU�D�QXPEHU�RI�RWKHU�HPLVVLRQV�WKLV�UHODWLRQ�LV�GHSHQGHQW�RQ�WKH�EXUQLQJ�SURFHVV

DQG�ILOWHU�WHFKQLTXHV�

������ 7KH�PDVV�EDODQFH�IRUPXODH�WR�FDOFXODWH�&2��HPLVVLRQ�IDFWRUV�LV�
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ZKHUH�
��3(() &2��HPLVVLRQ�IDFWRU��J�*-� ��0:&2�� ZHLJKW�RI�&2������J�PRO�
���&�� ��FDUERQ�LQ�IXHO��ZHLJKW���� ��+9� KHDWLQJ�YDOXH�IXHO��*-�J�
��0:&� ZHLJKW�FDUERQ������J�PRO� ��()&+�� &+��HPLVVLRQ�IDFWRU��J�&+����J�JPRO�
��()&2� &2�HPLVVLRQ�IDFWRU��J�*-� ��0:&2� ZHLJKW�&2�����J�JPRO�

������ 7KH�HQHUJ\�HIILFLHQF\�RI�WKH�QDWLRQDO�HQHUJ\�SURGXFWLRQ�V\VWHP�DQG�WKH�FKDQJHV�LQ
LQSXW�XVH�DUH�DXWRPDWLFDOO\�LQFOXGHG�LQ�RXU�FDOFXODWLRQV�DV�WKH�HPLVVLRQV�IDFWRUV�DUH
DSSOLHG�WR�SULPDU\�HQHUJ\�VXSSO\�
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H[DPSOH�ZRRG���FUXGH�RLO��SHWUROHXP�SURGXFWV�DQG�QDWXUDO�JDV��$V�ZH�XVH�73(6��HPLVVLRQV�DUH
FRUUHFWHG�IRU�H[SRUWV�DQG�LPSRUWV�RI�IXHOV��7RWDO�HQHUJ\�XVH�SHU�FRXQWU\�LV�GLPLQLVKHG�E\�WKH
H[SRUWV� RI� IXHOV� DQG� LQFUHDVHG� E\� LPSRUWV�� )XUWKHUPRUH�� FRUUHFWLRQV� DUH�PDGH� IRU� VWRFN
FKDQJHV�DQG�LQWHUQDWLRQDO�PDULQH�EXQNHUV��7KH�VDPSOH�UHDFKHV�IURP������WR������DQG�LQFOXGHV
DOO�2(&'�FRXQWULHV�

)LJXUH���JLYHV� WKH�&2��HPLVVLRQV�SHU�FDSLWD� IRU� WKH�2(&'�DQG�IRU� VRPH� LQGLYLGXDO
FRXQWULHV��)RU�DOO�FRXQWULHV�WKH�&2��HPLVVLRQV�SHU�FDSLWD�DUH�KLJKHU�DW�WKH�HQG�RI�WKH�SHULRG
WKDQ�LQ�������+RZHYHU��WKH�HIIHFWV�RI�WKH�RLO�FULVHV�DUH�FOHDUO\�SUHVHQW��7KRXJK�LQFRPH�KDV
JURZQ�RYHU�WLPH�WKH�HPLVVLRQV�SHU�FDSLWD�DUH�LQ�WKH�QLQHWLHV�DERXW�WKH�VDPH�DV�LQ�WKH�HDUO\
VHYHQWLHV��1RW� VXUSULVLQJO\� WKH� FRXQWULHV� GLIIHU� LQ� WKH�PDJQLWXGH� RI� HPLVVLRQV� SHU� FDSLWD�
(VSHFLDOO\�WKH�86$�KDV�KLJK�HPLVVLRQV�FRPSDUHG�WR�WKH�RWKHU�FRXQWULHV��6WULNLQJ�LV�WKH�UHVXOW
IRU�6ZHGHQ��:LWK�WKH�EROG�H\H�D�FOHDU�(.&�UHODWLRQ�VHHPV�SUHVHQW��ZKLOH�WKH�RWKHU�FRXQWULHV
QHHG�ORZHU�HPLVVLRQV�LQ�WKH�IXWXUH�WR�SURYH�DQ�LQYHUWHG�8�VKDSHG�FXUYH��+RZHYHU��WHVWLQJ
ZKHWKHU� DQ� (.&� UHODWLRQVKLS� LV� SUHVHQW� IRU� FDUERQ� GLR[LGH� VKRXOG� EH� D� PDWWHU� RI
HFRQRPHWULFV�

���7(67,1*�7+(�,(5�5(/$7,21�)25�2(&'�&28175,(6
:H�WHVW�WKH�EDVLF�PRGHO�

IRU�WKH�2(&'�SDQHO��
)LUVW��ZH�HVWLPDWH�HTXDWLRQ�����IRU�WKH�RQH�FRQVWDQW�FDVH����VHH�WDEOH����PRGHO�����$V�WKH

FRHIILFLHQW� RI� WKH� WKLUG� SRZHU� LV� QRW� VLJQLILFDQW� WKH� FXELF� IRUP� K\SRWKHVLV� LV� UHMHFWHG�
7KHUHIRUH��ZH�HVWLPDWH�DJDLQ�ZLWKRXW�WKH�WKLUG�SRZHU�WHUP��WDEOH����PRGHO�����7KH�TXDGUDWLF
IRUP�K\SRWKHVLV�LV�QRW�UHMHFWHG��&RHIILFLHQWV�RI�WKH�WLPH�YDULDEOHV�DUH�GLPLQLVKLQJ�LQ�WLPH��7KDW
LV��FDUERQ�GLR[LGH�HPLVVLRQV�DUH�KLJKHU�LQ�WKH�SUH�RLO�FULVLV�SHULRG�WKDQ�DIWHU�WKH�ILUVW�RLO�FULVLV
DQG�KLJKHU�EHIRUH�WKH�VHFRQG�RLO�FULVLV��7KH�WUHQG�YDULDEOH� LV�QRW�VLJQLILFDQW�� LQGLFDWLQJ�QR

�����������������������������������������������������
������ ,QFOXGHG�DUH�DOO�2(&'�FRXQWULHV�H[FHSW�/X[HPERXUJ�DQG�,FHODQG��EHFDXVH�RI�ODFN

RI�GDWD�

������� *'3�ILJXUHV��LQ�WKRXVDQGV�RI������GROODUV�SHU�FDSLWD��DUH�IURP�2(&'�(FRQRPLF
2XWORRN�
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H[RJHQRXV�WHFKQRORJLFDO�LPSURYHPHQWV��7KH�HVWLPDWHG�FRHIILFLHQWV�RI�WKH�*'3�WHUPV�LQGLFDWH
DQ�(.&��EXW�WKH�WXUQLQJ�SRLQW��PHDVXUHG�DV�*'3�SHU�FDSLWD�DV�D�SHUFHQWDJH�RI�WKH�PD[LPXP
*'3�OHYHO�LQ�WKH�SDQHO��LV�YHU\�KLJK�DQG�IDU�RXW�RI�WKH�UDQJH�RI�WKH�SDQHO��PRUH�WKDQ����WLPHV
WKH�PD[LPDO�*'3�OHYHO��

6HFRQGO\��HTXDWLRQ�����LV�HVWLPDWHG�ZLWK�IL[HG�FRXQWU\�HIIHFWV����WDEOH����PRGHO�����$Q�)�
WHVW�UHMHFWV�WKH�RQH�FRQVWDQW�PRGHO�DJDLQVW�WKH�IL[HG�FRXQWU\�HIIHFWV�PRGHO��7KLV�FDQ�DOVR�EH
VHHQ�IURP�WKH�IDU�KLJKHU�5���$OO�HVWLPDWHG�FRHIILFLHQWV�DUH�VLJQLILFDQW�RQ�D�����FRQILGHQFH
LQWHUYDO��$JDLQ�WKH�PDJQLWXGH�RI� WKH� WLPH�GXPPLHV�DUH�GLPLQLVKLQJ��7KH�WUHQG�YDULDEOH� LV
VLJQLILFDQW�DQG�SRVLWLYH��:H�WHVWHG�WKH�IL[HG�FRXQWU\�DQG�\HDU�HIIHFWV�PRGHO�DJDLQVW�WKH�IL[HG
FRXQWU\�HIIHFWV�PRGHO��EXW�WKLV�ODVW�PRGHO�LV�QRW�UHMHFWHG�RQ�D�����FRQILGHQFH�LQWHUYDO��WDEOH
���PRGHO�����7KH�IL[HG�FRXQWU\�HIIHFWV�PRGHO�VKRZV�D�WXUQLQJ�SRLQW�ZKLFK�OLHV�DW�����RI�WKH
PD[LPXP�SDQHO�*'3��7KLV�ZRXOG�LQGLFDWH�D�FOHDU�(.&�IRU�PRVW�FRXQWULHV��7KH�GLIIHUHQFH
EHWZHHQ�WKH�IL[HG�FRXQWU\�HIIHFWV�PRGHO�DQG�WKH�RQH�FRQVWDQW�PRGHO�ZLWK�UHVSHFW�WR�WKH�,(5
LV�KLJKO\�VLJQLILFDQW��VHH�ILJXUH�����7KHUHIRUH��FKRRVLQJ�WKH�ULJKW�HFRQRPHWULF�IRUP�LV�LPSRUWDQW
IRU�ILQGLQJ�WKH�WUXH�,(5�

7KH�'XUELQ�:DWVRQ�VWDWLVWLF�LV�YHU\�ORZ�LQ�DOO�HVWLPDWLRQV��7KH�QR�SRVLWLYH�DXWRFRUUHODWLRQ
K\SRWKHVLV�LV�UHMHFWHG�IRU�DOO�HVWLPDWHG�HTXDWLRQV��0RVW�FRXQWULHV�VKRZ�D�FOHDU�SDWWHUQ�LQ�WKH
UHVLGXDOV��VHH�ILJXUH�����)RU�WKH�SRROHG�HVWLPDWLRQ�ZLWK�IL[HG�FRXQWU\�HIIHFWV�WDEOH���JLYHV�WKH
'XUELQ�:DWVRQ� VWDWLVWLF� SHU� FRXQWU\�� )RU� ��� FRXQWULHV� WKH� QR� SRVLWLYH� DXWRFRUUHODWLRQ
K\SRWKHVLV�LV�FOHDUO\�UHMHFWHG��ORZHU�ERXQG�DW�����FRQILGHQFH�LV��������ZKLOH���FRXQWULHV�KDYH
D�VWDWLVWLF�LQ�WKH�LQFRQFOXVLYH�UHJLRQ�

$V�SRVLWLYH�DXWRFRUUHODWLRQ�FDQ�LQGLFDWH�WKDW�WKH�EDVLF�PRGHO�LV�QRW�FRUUHFW�DQG�WKXV�WKDW
WKH�VORSH�FRHIILFLHQWV�DUH�YDULDEOH��ZH� WHVW� WKH�EDVLF�PRGHO�E\�HVWLPDWLQJ�HTXDWLRQ� ����SHU
FRXQWU\� RQ� WKH� EDVLV� RI� WLPH�VHULHV� HVWLPDWLRQ� �VHH� WDEOH� ���� 7KH� VWUXFWXUH� RI� WKH� *'3
FRHIILFLHQWV��LQ�WKH�SDQHO�SRVLWLYH�IRU�WKH�OLQHDU�WHUP�DQG�QHJDWLYH�IRU�WKH�TXDGUDWLF�DQG�FXELF
WHUP��LV�YHU\�GLIIHUHQW�IRU�DOO�FRXQWULHV��)RU�RQO\�WKUHH�FRXQWULHV�WKH�FXELF�IRUP�LV�QRW�UHMHFWHG
�RQ�����FRQILGHQFH���(YHQ� LQ� WKHVH� WKUHH� FDVHV� WKH� VWUXFWXUH� LV� GLIIHUHQW� IURP� WKH�SDQHO
HVWLPDWLRQV��)XUWKHUPRUH��RQO\����RI�WKH����FRXQWULHV�VKRZ�DQ�(.&��ZKLOH�WKH�RWKHUV�KDYH�D
OLQHDU�,(5��7KH�WXUQLQJ�SRLQWV�GLIIHU�DOVR�EHWZHHQ�FRXQWULHV�DQG�IURP�WKH�SDQHO��VHH�WDEOH����
2QO\�6SDLQ�DQG�)LQODQG�VKRZ�D�FRPSDUDEOH�WXUQLQJ�SRLQW�ZLWK�WKH�SDQHO�HVWLPDWLRQV��1HDUO\
DOO� WXUQLQJ�SRLQWV�DUH�DW� WKH�HQG�RU�HYHQ�RXW�RI� WKH�RZQ�*'3�UDQJH��)RU� WKUHH�FRXQWULHV
�,UHODQG��,WDO\�DQG�1RUZD\��WKH�WXUQLQJ�SRLQWV�DUH�HYHQ�RXW�RI�WKH�SDQHO�*'3�UDQJH��7KH
FRHIILFLHQWV�RI�WKH�WLPH�YDULDEOHV�DUH�DOVR�YHU\�GLIIHUHQW�EHWZHHQ�FRXQWULHV�DQG�IURP�WKH�SDQHO
HVWLPDWLRQV��(VSHFLDOO\� WKH� WUHQG� FRHIILFLHQWV� DUH� VLJQLILFDQWO\� GLIIHUHQW�� (YHQ� VLJQV� GLIIHU

�����������������������������������������������������
������� :H�WHVWHG�IRU�UDQGRP�HIIHFWV��EXW�WKH�HVWLPDWHG�UHVXOWV�GR�QRW�VLJQLILFDQWO\�FKDQJH�
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EHWZHHQ�FRXQWULHV��FRPSDUH�IRU�H[DPSOH�*HUPDQ\�DQG�'HQPDUN�ZLWK�WKH�1HZ�=HDODQG�DQG
*UHHFH���/DVW�EXW�QRW�OHDVW�GRHV�WKH�'XUELQ�:DWVRQ�VWDWLVWLF�IRU�QRQH�RI�WKH�FRXQWULHV�UHMHFW
WKH�QR�SRVLWLYH�DXWRFRUUHODWLRQ�K\SRWKHVLV��2QO\�IRXU�FRXQWULHV�IDFH�D�'XUELQ�:DWVRQ�VWDWLVWLF
EHWZHHQ�WKH�ORZHU�DQG�XSSHU�ERXQG��7KXV��WKH�PRGHOLQJ�SUREOHP�ZLWK�SDQHO�HVWLPDWLRQV�LV
QRW�SUHVHQW�IRU�WLPH�VHULHV�DQDO\VLV��$Q�)�WHVW�EHWZHHQ�WKH�SRROHG�DQG�WLPH�VHULHV�PRGHO�FOHDUO\
UHMHFWV�WKH�SRROHG�PRGHO�DW�D�����FRQILGHQFH�LQWHUYDO�

7R�VXPPDUL]H��DOO�WKHVH�LQWHU�FRXQWU\�GLIIHUHQFHV�LQ�FRHIILFLHQWV�DQG�,(5�FXUYDWXUH�DQG
WKH�'XUELQ�:DWVRQ�VWDWLVWLFV�LQGLFDWH�WKDW�SRROLQJ�LV�GDQJHURXV��2XU�HYLGHQFH�VXJJHVWV�WKDW
HVWLPDWLQJ�WKH�,(5�ZLWK�SDQHO�GDWD�UHVXOWV�LQ�ELDVHG�HVWLPDWLRQV��$V�ILJXUH���LQGLFDWHV��WKLV
FRQFOXVLRQ� KDV� QRWKLQJ� WR� GR� ZLWK� GLIIHUHQFHV� LQ� *'3� UDQJHV�� )LUVW� DQG� VHFRQG� RUGHU
GHULYDWLYHV�RI�WKH�,(5��EDVHG�RQ�ILWWHG�YDOXHV�IRU�WKH�WLPH�VHULHV�HVWLPDWLRQ��GLIIHU�VLJQLILFDQWO\
EHWZHHQ�FRXQWULHV�ZLWK�WKH�VDPH�*'3�UDQJH��)RU�PRVW�FRXQWULHV�WKH�SDQHO�HVWLPDWLRQ�UHVXOWV
LQ�DQ�XQMXVWLILHG�(.&�FRQFOXVLRQ�

7KLV�FRQFOXVLRQ�UDLVHV�GRXEW�RQ�PRVW�(.&�VWXGLHV��)RU�H[DPSOH��+ROW]�(DNLQ�DQG�6HOGHQ
�������FRUUHFW� IRU� DXWRFRUUHODWLRQ�ZLWK� WKH�TXDVL�GLIIHUHQFH�PHWKRG�ZLWKRXW�FKHFNLQJ� WKH
YDOLGLW\�RI�WKHLU�PRGHO����0RVW�VWXGLHV��IRU�H[DPSOH�*URVVPDQQ�DQG�.UXHJHU��������DQG�(NLQV
������� LQ� KLV� VXPPDU\� DUWLFOH� RI� (.&� VWXGLHV� GR� QRW� GLVFXVV� DXWRFRUUHODWLRQ� RU� SUHVHQW
'XUELQ�:DWVRQ�VWDWLVWLFV�DW�DOO��2Q�WKH�RWKHU�KDQG�6HOGHQ�DQG�6RQJ��������SUHVHQW�'XUELQ�
:DWVRQ�VWDWLVWLFV��EXW�WKHLU�VDPSOH�FRPSULVHV�RQO\�WKUHH�SHULRGV��6WHUQ�HW�DOO��������HQG�WKHLU
FULWLFDO�(.&�VXUYH\�ZLWK�DQ�LQWHUHVWLQJ�VWDWHPHQW��S���������´:H�EHOLHYH�WKDW�D�PRUH�IUXLWIXO�DSSURDFK
WR�WKH�DQDO\VLV�RI�WKH�UHODWLRQVKLS�EHWZHHQ�HFRQRPLF�JURZWK�DQG�HQYLURQPHQWDO�LPSDFW�ZRXOG�EH�WKH�H[DPLQDWLRQ
RI�WKH�KLVWRULFDO�H[SHULHQFH�RI�LQGLYLGXDO�FRXQWULHV��XVLQJ�HFRQRPHWULF�DQG�DOVR�TXDOLWDWLYH�KLVWRULFDO�DQDO\VLVµ�
2XU�ILQGLQJV�VKRZ�WKDW�VXFK�DQ�DSSURDFK�LV�PD\EH�QRW�RQO\�PRUH�IUXLWIXO�EXW� WLPH�VHULHV
DQDO\VLV�PLJKW�EH�WKH�RQO\�ULJKW�ZD\�WR�WHVW�WKH�(.&�K\SRWKHVLV��,I�WKLV�LV�WKH�FDVH�QRQH�RI�WKH
FLWHG�VWXGLHV�LV�UHOLDEOH��7KH�VWDQGDUG�LPSOLFLW�DVVXPSWLRQ�RI�DOO�FURVV�VHFWLRQ�WHVWV��SDUDOOHO
.X]QHWV� FXUYHV�� LV� IDOVLILHG���� ,I� WKLV� FRQFOXVLRQ� KROGV� IRU� DOO� VXEVWDQFHV�� RXU� HPSLULFDO
NQRZOHGJH�RI�WKH�(.&�ZRXOG�EH�EDFN�WR�EDVLF�DV�DOO�VWXGLHV�DUH�EDVHG�RQ�SRROLQJ�RU�FURVV�
VHFWLRQ�WHFKQLTXHV�

�����������������������������������������������������
������� 7KH� RQO\� RWKHU� H[DPSOH� LV� &URSSHU� DQG� *ULIILWKV� ������� ZKR� FRUUHFW� IRU

DXWRFRUUHODWLRQ� ZLWK� WKH� 3UDLV�:LQVWHQ� WHFKQLTXH� ZLWKRXW� GLVFXVVLQJ� WKH
DXWRFRUUHODWLRQ�SUREOHP�

������� ,QWHUHVWLQJO\��WKH�RULJLQDO�.X]QHWV�FXUYH��EHWZHHQ�LQFRPH�DQG�HTXDOLW\��KDV�EHHQ
HVWLPDWHG�XVLQJ�FURVV�VHFWLRQ�VWXGLHV��7KH�RQO\�H[FHSWLRQV�DUH�3DSDQHN�DQG�.\Q
�������DQG�-KD��������ZKR�XVH�SRROHG�GDWD�WR�WHVW�WKH�.X]QHWV�FXUYH��7KHVH�VWXGLHV
GR�QRW�GLVFXVV�DXWRFRUUHODWLRQ�SUREOHPV�
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7KH� ILUVW� VHQVLWLYLW\� DQDO\VLV� UHODWHV� WR�XVHG�GDWD��2XU� UHVXOWV�PLJKW� EH� LQIOXHQFHG� E\� RXU
GDWDEDVH��7KHUHIRUH�ZH�WHVWHG�WKH�VHQVLWLYLW\�RI�RXU�UHVXOWV�LQ�WZR�ZD\V��)LUVW��LQVWHDG�RI�WKH
*'3�ILJXUHV�IURP�(FRQRPLF�2XWORRN��ZH�XVHG�ILJXUHV�IURP�WKH�3HQQ�:RUOG�7DEOH��7KLV�GDWD
VRXUFH�LV�XVHG�E\�PRVW�DXWKRUV�LQ�WHVWLQJ�WKH�(.&�K\SRWKHVLV��6HFRQG��ZH�XVHG�FDUERQ�GLR[LGH
HPLVVLRQ�GDWD�IURP�WKH�251/��0DUODQG���������1RQH�RI�RXU�FRQFOXVLRQV�FKDQJHG�ZLWK�WKHVH
GDWD�

$�VHFRQG�VHQVLWLYLW\�WHVW�LV�EDVHG�RQ�WKH�6KDILN�DQG�%DQG\RSDGK\D\��������VWXG\��:H�XVHG
WKHLU�FDUERQ�GLR[LGH�GDWDEDVH���WR�WHVW�WKH�DXWRFRUUHODWLRQ�K\SRWKHVLV��$V�ZH�QHHG�D�EDODQFHG
SDQHO�WR�WHVW�WKLV�K\SRWKHVLV��ZH�VNLSSHG�DOO�FRXQWULHV�ZLWK�ODFNLQJ�GDWD�IRU�RQH�RI�PRUH�\HDUV
EHWZHHQ������DQG�������7KH�HVWLPDWLRQ�UHVXOWV�ZHUH�QRW�VLJQLILFDQW�GLIIHUHQW�IURP�WKH�UHVXOWV
SUHVHQWHG�LQ�6KDILN���������7KH�'XUELQ�:DWVRQ�VWDWLVWLF��������LPSOLHV�WKDW�WKH�DXWRFRUUHODWLRQ
K\SRWKHVLV�FRXOG�QRW�EH�UHMHFWHG�����7KHUHIRUH��RXU�FRQFOXVLRQV�DUH�FRQILUPHG�E\�WKLV�DQDO\VLV�

7KLUGO\�� LW� ZRXOG� EH� SRVVLEOH� WKDW� WKH� GLIIHUHQFHV� EHWZHHQ� FRXQWULHV� UHVXOW� IURP
GLIIHUHQFHV�LQ�H[RJHQRXV�YDULDEOHV��7KHUHIRUH�ZH�DOVR�WHVWHG�IRU�H[RJHQRXV�YDULDEOHV�SRVVLEO\
LQIOXHQFLQJ�WKH�,(5��0RVW�LPSRUWDQW�WLPH�VSHFLILF�YDULDEOHV�WHVWHG�DUH�FKDUDFWHULVWLFV�UHODWHG
WR�SRSXODWLRQ�GHQVLW\�� RSHQQHVV�RI� WKH� HFRQRP\� DQG� WKH� DYDLODELOLW\� RI�RZQ� IXHO� VRXUFHV
�HQGRZPHQW�HIIHFWV���)LUVW��SRSXODWLRQ�SHU�VTXDUH�NLORPHWHU�LV�LQFOXGHG�DV�H[SODLQLQJ�YDULDEOH�
1RW�RQO\�GR�OHVV�SRSXODWHG�FRXQWULHV�KDYH��LQ�JHQHUDO��ORQJHU�WUDYHO�GLVWDQFHV��EXW�D�OHVV�GHQVHO\
SRSXODWHG�FRXQWU\�FDQ�DOVR�JLYH�OHVV�SULRULW\�WR�HQYLURQPHQWDO�SUREOHPV�DV�HIIHFWV�DUH�PRUH
GLIIXVHG��6HFRQG��RSHQQHVV�RI�WKH�HFRQRP\�LV�RI� LPSRUWDQFH�DV�FRXQWULHV�H[SRUWLQJ�PRUH
�HQHUJ\�LQWHQVLYH��JRRGV�FDQ�EH�H[SHFWHG�WR�KDYH�KLJKHU�HPLVVLRQV�SHU�FDSLWD��7KH�UHYHUVH�LV
DOVR� WUXH�ZLWK�PRUH� LPSRUWV� RI� �HQHUJ\� LQWHQVLYH�� JRRGV� ORZHULQJ� HPLVVLRQV�� )LQDOO\�� WKH
HQGRZPHQW�HIIHFW�LV�LQFOXGHG�E\�XVLQJ�D�QXPEHU�RI�YDULDEOHV�UHSUHVHQWLQJ�WKH�DYDLODELOLW\�RI
ORZ�&2��HQHUJ\�VRXUFHV�DV�ZHOO�DV�&2��VRXUFHV�OLNH�RLO��JDV�DQG�FRDO�LQ�WKH�RZQ�FRXQWU\��$V
RXU�GDWDEDVH�LQFOXGHV�WKH�RZQ�SURGXFWLRQ�RI�HQHUJ\�VRXUFHV�ZH�FDQ�FRUUHFW�IRU�WKH�SURGXFWLRQ
RI�K\GUR�DQG�QXFOHDU�SRZHU��RLO��JDV��FRDO�DQG�RWKHU�VROLG�IXHOV��:KLOH�WKH�*'3�FRHIILFLHQWV
DUH�LQIOXHQFHG�E\�WKHVH�YDULDEOHV��WKH�'XUELQ�:DWVRQ�VWDWLVWLF�DQG�WKH�JUDSKLFDO�SORWV�VKRZ�QR
LPSURYHPHQW�RI�WKH�DXWRFRUUHODWLRQ�SUREOHP�

�����������������������������������������������������
������� 'RZQORDGDEOH�IURP�KWWS���FGLDF�HVG�RUQO�JRY����IWS�QGS����QDWLRQ���HPV�

������� ,QWHUHVWLQJO\��HVWLPDWLRQ�UHVXOWV�IRU�WKH�FRHIILFLHQWV�ZHUH�FRPSOHWHO\�GLIIHUHQW�ZKHQ
WKH�IL[HG�RU�UDQGRP�HIIHFWV�PRGHO�ZDV�HVWLPDWHG��7KH�TXDGUDWLF�DQG�FXELF�WHUP�ZHUH
QRW�VLJQLILFDQW�DQ\PRUH��ZKLOH�WKH�WLPH�WUHQG�ZDV�VLJQLILFDQW�DQG�KDG�DQ�SRVLWLYH�VLJQ�
6KDILN� �������GLG�QRW� WHVWHG� IRU� WKH� UDQGRP�HIIHFWV�PRGHO��7KH�'XUELQ�:DWVRQ
VWDWLVWLF�GLG�QRW�LPSURYH�WR�DFFHSWDEOH�KHLJKW��������
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,Q�WKLV�SDSHU�ZH�WHVWHG�WKH�(.&�K\SRWKHVLV�XVLQJ�DQ�2(&'�SDQHO�GDWDEDVH�IRU�FDUERQ�GLR[LGH
HPLVVLRQV��,W�VKRZHG�WKDW�WKLV�K\SRWKHVLV�FRXOG�QRW�EH�UHMHFWHG��+RZHYHU��RXU�HVWLPDWLRQV�GLG
VXIIHU�IURP�DXWRFRUUHODWLRQ��7HVWLQJ�WKH�EDVLF�PRGHO�IRU�WKH�LQGLYLGXDO�FRXQWULHV�UHYHDOV�WKDW
WKH�,(5�LV�GLIIHUHQW�IRU�WKH�FRXQWULHV��)RU�VRPH�FRXQWULHV�WKH�(.&�K\SRWKHVLV�FRXOG�QRW�EH
UHMHFWHG��EXW�RWKHU�FRXQWULHV�VKRZ�RQO\�VWDELOL]LQJ�FDUERQ�GLR[LGH�HPLVVLRQ�SDWWHUQV�RU�HYHQ
LQFUHDVLQJ�HPLVVLRQV��7KHUHIRUH��SRROLQJ�FRXQWULHV� LQ�RQH�SDQHO�FDQ�ELDV�WKH�HVWLPDWHV��$V
QHDUO\�DOO�VWXGLHV�RQ�WKH�(.&�K\SRWKHVLV�XVH�FURVV�VHFWLRQ�RU�SDQHO�GDWD��LW�LV�YHU\�GRXEWIXO
ZKHWKHU�WKHVH�UHVXOWV�DUH�UHOLDEOH��7KLV�FRQFOXVLRQ�FRXOG�XV�EULQJ�EDFN�DW�WKH�EHJLQQLQJ�RI
HPSLULFDOO\� WHVWLQJ� WKH�(.&�K\SRWKHVLV��7ZR�ZD\V� FDQ�EULQJ� UHOLHI��)LUVW�� HVWLPDWLRQV�SHU
FRXQWU\� ZLWK� WLPH�VHULHV� GDWD� FDQ� JLYH� XVHIXO� LQIRUPDWLRQ� DERXW� WKH� WUXH� ,(5� DV� WKH
DXWRFRUUHODWLRQ�SUREOHP�GRHV�QRW�SOD\�DQ� LPSRUWDQW� UROH� DW� WKLV� HVWLPDWLRQ� OHYHO�� 6HFRQG�
PD\EH� WKDW� H[WHQGLQJ� WKH� EDVLF�PRGHO� ZLWK� H[SOLFLW� H[RJHQRXV� YDULDEOHV� FDQ� DEROLVK� WKH
DXWRFRUUHODWLRQ� SUREOHP�� ,Q� WKDW� FDVH� VWXGLHV� VKRXOG� IRFXV� RQ� GLVFRYHULQJ� WKH� UHOHYDQW
H[RJHQRXV�YDULDEOHV��+RZHYHU��DV�ZH�WHVWHG�IRU�WKH�HIIHFWV�RI�GLIIHUHQFHV�LQ�SRSXODWLRQ�GHQVLW\�
RSHQQHVV�RI�WKH�HFRQRP\�DQG�HQHUJ\�HQGRZPHQWV��ZH�DUH�QRW�RSWLPLVWLF�LQ�WKH�SURVSHFWV�RI
WKLV�URDG��+RZHYHU��ZH�WHVWHG�RQO\�IRU�WKH�FDUERQ�GLR[LGH�FDVH��,W�FRXOG�EH�SRVVLEOH�WKDW�IRU
RWKHU�HPLVVLRQV�WKH�DXWRFRUUHODWLRQ�SUREOHP�LV�OHVV�WKUHDWHQLQJ��*LYHQ�WKH�YDOXH�SROLWLFLDQV
DGKHUH�WR�WKH�.X]QHWV�HIIHFW����FKHFNLQJ�WKH�DXWRFRUUHODWLRQ�SUREOHP�IRU�RWKHU�VXEVWDQFHV
VHHPV�QHFHVVDU\�DQG�HVVHQWLDO�

�����������������������������������������������������
������� $\UHV��������S�������REVHUYHV��´6LQFH�WKH�WKHRUHWLFDO�DUJXPHQW�VHHPV�WR�VXSSRUW�WKH

HPSLULFDO�REVHUYDWLRQV��WKH�:RUOG�%DQN�DFFHSWHG�WKH�HQWLUH�SDFNDJH�DV�JRVSHO�WUXWK
DQG�SXVKHG�LW�KDUG�DV�DQ�DUJXPHQW�DJDLQVW�HQYLURQPHQWDO�FRQVWUDLQWV�RQ�HFRQRPLF
GHYHORSPHQWµ�
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)LJXUH����(VWLPDWHG�FDUERQ�GLR[LGH�HPLVVLRQV�SHU�FDSLWD
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)LJXUH� ��� 5HVLGXDOV� SRROHG� HVWLPDWLRQV� SHU� FRXQWU\� �IL[HG� FRXQWU\� HIIHFWV�PRGHO�
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7DEOH����6XPPDU\�.X]QHWV�VWXGLHV

6WXG\ 'DWDEDVH 'HSHQGHQW�YDULDEOH�V� )L[HG�HIIHFWV
WHVWHG

5DQGRP�HIIHFWV
WHVWHG

&XUYDWXUH 7XUQLQJ�SRLQW
�LQ���

6KDILN�DQG
%DQG\RSDGK\D\
�������6HH�DOVR
6KDILN��������

3RROHG�����
FRXQWULHV�������
�����

/DFN�RI�VDIH�ZDWHU��ODFN�RI�XUEDQ
VDQLWDWLRQ��DQQXDO�GHIRUHVWDWLRQ�
WRWDO�GHIRUHVWDWLRQ��GLVVROYHG
R[\JHQ�LQ�ULYHUV��IHFDO�FROLIRUP�LQ
ULYHUV��DPELHQW�630��DPELHQW
62���PXQLFLSDO�ZDVWH�SHU�FDSLWD
DQG�FDUERQ�HPLVVLRQV�SHU�FDSLWD

<HV��FRXQWU\� 1R 9DULHV�SHU
LQGLFDWRU

9DULHV�SHU
LQGLFDWRU

+HWWLJH�HW�DOO�
������

3RROHG����
FRXQWULHV�������
�����

7R[LF�LQWHQVLW\�PDQXIDFWXULQJ " " /LQHDU 1R

*URVVPDQ�DQG
.UXHJHU�������

3RROHG�����WR���
FRXQWULHV�������
�����������

62���VXVSHQGHG�SDUWLFOHV��GDUN
PDWWHU

<HV��VLWH�VSHFLILF� <HV��VLWH�VSHFLILF� (.& �������������

6HOGHQ�DQG�6RQJ
������

3RROHG����
FRXQWULHV��SHULRG
DYHUDJHV�RI������
����������������
����������

62���12[��&2��VXVSHQGHG
SDUWLFOHV

<HV��FRXQWU\� <HV��FRXQWU\� (.& ��������������

&URSSHU�DQG
*ULIILWKV�������

3RROHG����
FRXQWULHV�������
�����

'HIRUHVWDWLRQ <HV��FRXQWU\� 1R (.& �����
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6WXG\ 'DWDEDVH 'HSHQGHQW�YDULDEOH�V� )L[HG�HIIHFWV
WHVWHG

5DQGRP�HIIHFWV
WHVWHG

&XUYDWXUH 7XUQLQJ�SRLQW
�LQ���

*URVVPDQ�DQG
.UXHJHU�������

3RROHG�����WR���
FRXQWULHV�������
�����������

8UEDQ�DLU�SROOXWLRQ�DQG�R[\JHQ
UHJLPH��IHFDO�FRQWDPLQDWLRQ�DQG
KHDY\�PHWDOV�LQ�ULYHU�EDVLQV

1R <HV��VLWH�VSHFLILF� (.& �������

+ROW]�(DNLQJ�DQG
6HOGHQ�������

3RROHG�����
FRXQWULHV�������
�����

&2� <HV��FRXQWU\�DQG
\HDU�

1R (.& ��������OHYHOV��
!����������
�ORJV�

5REHUWV�DQG
*ULPHV�������

&URVV�VHFWLRQ�SHU
\HDU������FRXQWU��
����������

&2� 1R 1R �������
/LQHDU!
������(.&
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7DEOH����(PLVVLRQV�IDFWRUV�&2�

)XHO 7RQ�FDUERQ�SHU�WRH

*DV ����

2LO ����

&RDO��(XURSH ����

&RDO��86$��&DQDGD ����

&RDO��3DFLILF ����

2WKHU�VROLG�IXHOV ����

6RXUFH��,($������
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7DEOH����(VWLPDWLRQV�,(5�SRROHG�GDWDVHW
0RGHO��VSHFLILFDWLRQ�VHH�EHORZ�WDEOH�
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7XUQLQJ�SRLQW$ ��� ����� �� ��

0RGHO��� ,GHQWLFDO�FRXQWU\�FRHIILFLHQWV�IRU�FRXQWULHV��*'3��*'3���*'3�

0RGHO��� ,GHQWLFDO�FRXQWU\�FRHIILFLHQWV��*'3��*'3�

0RGHO��� ,GHQWLFDO�FRXQWU\�FRHIILFLHQWV��*'3��*'3���*'3���IL[HG�FRXQWU\�HIIHFWV�
0RGHO��� ,GHQWLFDO�FRXQWU\�FRHIILFLHQWV��*'3��*'3���*'3���IL[HG�FRXQWU\�DQG�\HDU�HIIHFWV�

%HORZ�FRHIILFLHQWV�DUH�7�VWDWLVWLFV�
5��LV�DGMXVWHG�IRU�GHJUHHV�RI�IUHHGRP�
$��7XUQLQJ�SRLQW�LQ�SHUFHQWDJH�RI�PD[LPXP�*'3�SDQHO�
%��$XWRFRUUHODWLRQ�K\SRWKHVLV�QRW�UHMHFWHG��'XUELQ�:DWVRQ�EHORZ�ORZHU�ERXQG��
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��7DEOH����'XUELQ�:DWVRQ�VWDWLVWLFV�SRROHG�HVWLPDWLRQ��IL[HG�FRXQWU\�HIIHFWV�
��&RXQWU\ 'XUELQ�:DWVRQ ��&RXQWU\ 'XUELQ�:DWVRQ

��*UHDW�%ULWDLQ ���� ��1HZ�=HDODQG ����
��,WDO\ ���� ��$XVWUDOLD ����
��*UHHFH ���� ��*HUPDQ\ ����
��%HOJLXP ���� ��1HWKHUODQGV ����
��,UHODQG ���� ��'HQPDUN ����
��6SDLQ ���� ��1RUZD\ ����
��)UDQFH ���� ��-DSDQ ����
��6ZHGHQ ���� ��$XVWULD ����
��6ZLW]HUODQG ���� ��)LQODQG ����
��3RUWXJDO ���� ��7XUNH\ ����
��&DQDGD ����
��86$ ���� ��3RROHG ����

��'XUELQ�:DWVRQ�ORZHU�ERXQG�DW�����VLJQLILFDQW�SRLQWV�LV�������XSSHU�ERXQG�LV������
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7DEOH����(VWLPDWLRQV�,(5�WLPH�VHULHV�GDWDVHW
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7DEOH����(VWLPDWLRQV�,(5�WLPH�VHULHV�GDWDVHW
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%HORZ�FRHIILFLHQWV�DUH�7�VWDWLVWLFV�
5��LV�DGMXVWHG�IRU�GHJUHHV�RI�IUHHGRP
3RVVLEO\�SRVLWLYH�DXWRFRUUHODWLRQ��'XUELQ�:DWVRQ�LQ�LQFRQFOXVLYH�UHJLRQ��EHWZHHQ�ORZHU�DQG
XSSHU�ERXQG�
$��)RU�HDFK�HVWLPDWLRQ�D�FRQVWDQW�LV�LQFOXGHG�EXW�QRW�UHSRUWHG�GXH�WR�VSDFH�OLPLWDWLRQV



��

��7DEOH����7XUQLQJ�SRLQWV�FRXQWULHV�IRU�WLPH�VHULHV�GDWDVHW
7XUQLQJ�SRLQW�LQ�SHUFHQWDJH�RI

&RXQWU\ 0D[LPXP�SDQHO�*'3 0D[LPXP�RZQ�*'3

$XVWUDOLD �� ��
$XVWULD 1R 1R
%HOJLXP 1R 1R
&DQDGD �� ��
6ZLW]HUODQG �� ���
*HUPDQ\ 1R 1R
'HQPDUN 1R 1R
6SDLQ �� ��
)LQODQG �� ��
)UDQFH 1R 1R
8. 1R 1R
*UHHFH 1R 1R
,UHODQG ��� ���
,WDO\ ��� ���
-DSDQ 1R 1R
1HWKHUODQGV 1R 1R
1RUZD\ ��� ���
1HZ�=HDODQG 1R 1R
3RUWXJDO 1R 1R
6ZHGHQ �� ��
7XUNH\ 1R 1R
86$ �� ��
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5()(5(1&(6
$UURZ��.���%��%ROLQ��5��&RVWDQ]D��3��'DVJXSWD��&��)RONH��&�6��+ROOLQJ��%�2��-DQVVRQ��6��/HYLQ�

.�*��0lOHU��&��3HUULQJV�DQG�'��3LPHQWHO���������(FRQRPLF�JURZWK��FDUU\LQJ�FDSDFLW\��DQG
WKH�HQYLURQPHQW��6FLHQFH�������SS��������

$\UHV��5�8�� ��������7KH�.X]QHWV�FXUYH�DQG� WKH� OLIH� F\FOH� DQDORJ\�� 6WUXFWXUDO�&KDQJH� DQG
(FRQRPLF�'\QDPLFV�����SS��������

&KRZ��*�&����������7HVWV�RI�HTXDOLW\�EHWZHHQ�VHWV�RI�FRHIILFLHQWV�LQ�WZR�OLQHDU�UHJUHVVLRQV�
(FRQRPHWULFD�������������

&URSSHU��0��DQG�&��*ULIILWKV���������7KH�LQWHUDFWLRQ�RI�SRSXODWLRQ�JURZWK�DQG�HQYLURQPHQWDO
TXDOLW\��$PHULFDQ�(FRQRPLF�5HYLHZ������SS�������

(NLQV��3����������7KH�.X]QHWV�&XUYH�IRU�WKH�(QYLURQPHQW�DQG�(FRQRPLF�*URZWK��([DPLQLQJ
WKH�(YLGHQFH��(QYLURQPHQW�DQG�3ODQQLQJ�$������SS��������

*DJQRQ�� -�(�� DQG� 0�'�� 8QIHUWK� �������� ,V� WKHUH� D� ZRUOG� UHDO� LQWHUHVW� UDWD"�� -RXUQDO� RI
,QWHUQDWLRQDO�0RQH\�DQG�)LQDQFH���������SS��������

*URVVPDQ��*�0��DQG�$�%��.UXHJHU���������(QYLURQPHQWDO�LPSDFWV�RI�D�1RUWK�$PHULFDQ�WUDGH
DJUHHPHQW�� LQ�� 3�� *DUEHU� �HG���� 7KH� 86�0H[LFR� )UHH� 7UDGH� $UHHPHQW�� 0,7� 3UHVV�
&DPEULGJH

*URVVPDQ��*�0��DQG�$�%��.UXHJHU���������(FRQRPLF�JURZWK�DQG�WKH�HQYLURQPHQW��4XDUWHUO\
-RXUQDO�RI�(FRQRPLFV��SS��������

+DUYH\��$����������7KH�HFRQRPHWULF�DQDO\VLV�RI�WLPH�VHULHV��3KLOLS�$OODQ��1HZ�<RUN
+HWWLJH��+���5�(�%��/XFDV�DQG�'��:KHHOHU���������7KH�WR[LF�LQWHQVLW\�RI�LQGXVWULDO�SURGXFWLRQ�

*OREDO� SDWWHUQV�� WUHQGV�� DQG� WUDGH� SROLF\�� $PHULFDQ� (FRQRPLF� 5HYLHZ�� 3DSHUV� DQG
3URFHHGLQJV������SS��������

+ROW]�(DNLQ��'��DQG�7�0��6HOGHQ���������6WRNLQJ�WKH�)LUHV"�&2
�

�(PLVVLRQV�DQG�(FRQRPLF
*URZWK��-RXUQDO�RI�3XEOLF�(FRQRPLFV������SS��������

,($���������(QHUJ\�(IILFLHQF\�DQG�WKH�(QYLURQPHQW��(QHUJ\�DQG�WKH�(QYLURQPHQW�6HULHV�
2(&'�,($

-KD��6�.����������7KH�NX]QHWV�FXUYH��$�UHDVVHVVPHQW��:RUOG�'HYHORSPHQW����������SS��������
.X]QHWV��6����������(FRQRPLF�*URZWK�DQG�,QFRPH�,QHTXDOLW\��$PHULFDQ�(FRQRPLF�5HYLHZ�

����SS������
0DUODQG��*��HW�DO����������(VWLPDWHV�RI�&2

�

�HPLVVLRQV�IURP�IRVVLO�IXHO�EXUQLQJ�DQG�FHPHQW
PDQXIDFWXULQJ��EDVHG�RQ�8QLWHG�1DWLRQV�(QHUJ\�6WDWLVWLFV�DQG�WKH�8�6��%XUHDX�RI�0LQHV
&HPHQW�0DQXIDFWXULQJ�'DWD��2DN�5LGJH�1DWLRQDO�/DERUDWRU\��2DN�5LGJH��7HQQHVVHH

0L]RQ��*�(�� �������� $� VLPSOH�PHVVDJH� IRU� DXWRFRUUHODWLRQ� FRUUHFWRUV�� 'RQ·W�� -RXUQDO� RI
(FRQRPHWULFV������SS��������

2(&'���������(QHUJ\�EDODQFHV�RI�2(&'�FRXQWULHV��3DULV
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3DSDQHN��*�)��DQG�2��.\Q���������7KH�HIIHFW�RQ�LQFRPH�GLVWULEXWLRQ�RI�GHYHORSPHQW��WKH
JURZWK�UDWH��DQG�HRFQRPLF�VWUDWHJ\��-RXUQDO�RI�'HYHORSPHQW�(FRQRPLFV������SS�������

5REHUWV��-�7��DQG�3�(��*ULPHV���������&DUERQ�LQWHQVLW\�DQG�HFRQRPLF�GHYHORSPHQW���������
$�EULHI�H[SORUDWLRQ�RI�WKH�HQYLURQPHQWDO�.X]QHWV�FXUYH��:RUOG�'HYHORSPHQW����������SS�
�������

6HOGHQ��7�0��DQG�'��6RQJ���������(QYLURQPHQWDO�TXDOLW\�DQG�GHYHORSPHQW��,V�WKHUH�D�NX]QHWV
FXUYH� IRU� DLU� SROOXWLRQ� HPLVVLRQV"�� -RXUQDO� RI� (QYLURQPHQWDO� (FRQRPLFV� DQG
0DQDJHPHQW������SS��������

6KDILN��1��DQG�6��%DQG\RSDGK\D\���������(FRQRPLF�*URZWK�DQG�(QYLURQPHQWDO�4XDOLW\��7LPH
6HULHV� DQG� &URVV�FRXQWU\� HYLGHQFH�� %DFNJURXQG� 3DSHU� IRU� WKH�:RUOG� 'HYHORSPHQW
5HSRUW�������:RUOG�%DQN��:DVKLQJWRQ��'&

6KDILN��1����������(FRQRPLF�GHYHORSPHQW�DQG�HQYLURQPHQWDO�TXDOLW\��$Q�HFRQRPHWULF�DQDO\VLV�
2[IRUG�(FRQRPLF�3DSHUV��SS���������

6WHUQ��'�,���0�6��&RPPRQ�DQG�(�%��%DUELHU���������(FRQRPLF�JURZWK�DQG�HQYLURQPHQWDO
GHJUDGDWLRQ��7KH� HQYLURQPHQWDO�.X]QHWV� FXUYH� DQG� VXVWDLQDEOH� GHYHORSPHQW��:RUOG
'HYHORSPHQW���������SS���������


