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(QYLURQPHQWDO�UHJXODWLRQ�DQG�LQWHUQDWLRQDO�WUDGH�(PSLULFDO�UHVXOWV�IRU�WKH�PDQXIDFWXULQJ�LQGXVWU\�LQ�*HUPDQ\��WKH�1HWKHUODQGV�DQG�WKH�86�������± ����
$ED\�0XODWX'HSDUWPHQW�RI�(FRQRPLF�+LVWRU\��/RQGRQ�6FKRRO�RI�(FRQRPLFV��/RQGRQ��8.

5D\PRQG�-�*�0��)ORUD['HSDUWPHQW�RI�6SDWLDO�(FRQRPLFV��)UHH�8QLYHUVLW\��$PVWHUGDP��7KH�1HWKHUODQGV��DQG5HJLRQDO�(FRQRPLFV�$SSOLFDWLRQV�/DERUDWRU\��5($/���8QLYHUVLW\�RI�,OOLQRLV�8UEDQD�&KDPSDLJQ��86$
&HHV�$��:LWKDJHQ'HSDUWPHQW�RI�6SDWLDO�(FRQRPLFV��)UHH�8QLYHUVLW\��$PVWHUGDP��DQG'HSDUWPHQW�RI�(FRQRPLFV��7LOEXUJ�8QLYHUVLW\��7LOEXUJ��7KH�1HWKHUODQGV

.H\�ZRUGV��WUDGH��FRPSHWLWLYHQHVV��HQYLURQPHQWDO�SROLF\��SROOXWLRQ�DEDWHPHQW��SROOXWLRQ�KDYHQ-(/�FRGH��)����/����4��
$EVWUDFW:H�HPSLULFDOO\�LQYHVWLJDWH�WKH�UHVSRQVLYHQHVV�RI�LQWHUQDWLRQDO�WUDGH�WR�WKH�VWULQJHQF\�RI�HQYLURQPHQWDO�UHJXODWLRQ��6WULQJHQW�HQYLURQPHQWDO�UHJXODWLRQ�PD\�LPSDLU�WKH�H[SRUW�FRPSHWLWLYHQHVV�RI�µGLUW\¶�GRPHVWLF�LQGXVWULHV��DQG�DV�D�UHVXOW��µSROOXWLRQ�KDYHQV¶�HPHUJH�LQ�FRXQWULHV�ZKHUH�HQYLURQPHQWDO�UHJXODWLRQ�LV�µRYHU�OD[�¶�:H�H[DPLQH�WKH�LPSDFW�RI�SROOXWLRQ�DEDWHPHQW�DQG�FRQWURO�FRVWV�RQ�QHW�H[SRUWV�LQ�RUGHU�WR�JUDVS�WKLV�SKHQRPHQRQ��7KHRUHWLFDOO\��RXU�DQDO\VLV�LV�UHODWHG WR�D�JHQHUDO�HTXLOLEULXP�PRGHO�RI�WUDGH�DQG�SROOXWLRQ�QHVWLQJ�WKH�SROOXWLRQ�KDYHQ�PRWLYH�IRU�WUDGH�ZLWK�WKH�IDFWRU�HQGRZPHQW�PRWLYH��:H�DQDO\]H�GDWD�RQ�WZR�GLJLW�,6,&�PDQXIDFWXULQJ�LQGXVWULHV�GXULQJ�WKH�SHULRG�����±�����LQ�*HUPDQ\��WKH�1HWKHUODQGV�DQG�WKH�86��DQG�VKRZ�WKDW�WUDGH�SDWWHUQV�LQ�µGLUW\¶�FRPPRGLWLHV�DUH�MRLQWO\�GHWHUPLQHG�E\�UHODWLYH�IDFWRU�HQGRZPHQWV�DQG�HQYLURQPHQWDO�VWULQJHQF\�GLIIHUHQWLDOV�
 &RUUHVSRQGLQJ�DXWKRU��'HSDUWPHQW�RI�6SDWLDO�(FRQRPLFV��)DFXOW\�RI�(FRQRPLFV��)UHH�8QLYHUVLW\�$PVWHUGDP��'H�%RHOHODDQ������������+9�$PVWHUGDP��7KH�1HWKHUODQGV��(�PDLO��FZLWKDJHQ#IHZHE�YX�QO



(QYLURQPHQWDO�UHJXODWLRQ�DQG�LQWHUQDWLRQDO�WUDGH �
���,QWURGXFWLRQ
(QYLURQPHQWDO�SROLF\PDNLQJ��EH�LW�XQLODWHUDO�RU�PXOWLODWHUDO��LV�ULGGOHG�ZLWK�FRPSHWLWLYHQHVV�FRQFHUQV��
/DERU�XQLRQV�DQG�LQGXVWU\�ZRUU\�DERXW�XQHYHQ�HQYLURQPHQWDO�VWDQGDUGV�DFURVV�MXULVGLFWLRQV�UHVXOWLQJ�
LQ�GLVWRUWLRQV�RI�WKH�µOHYHO�SOD\LQJ�ILHOG¶�LQ�WKH�PDUNHW�� (QYLURQPHQWDOLVWV�DUH�DSSUHKHQVLYH�RI�WKH�
HPHUJHQFH�RI�µSROOXWLRQ�KDYHQV¶�LQ�WKH�6RXWK��DQG�WKH�SRWHQWLDO�RI�D�µGRZQZDUG�VSLUDO¶�LQ�VHWWLQJ�
HQYLURQPHQWDO�VWDQGDUGV��$�µUDFH�WR�WKH�ERWWRP¶�FDQ�EH�HYRNHG�E\�FRPSHWLWLYHQHVV�FRQFHUQV�LQGXFLQJ�
JRYHUQPHQWV�WR�XQGHUFXW�HDFK�RWKHU¶V�HQYLURQPHQWDO�VWDQGDUGV��

7KH�SLYRWDO�LVVXH�DW�VWDNH�LV�ZKHWKHU�GRPHVWLF�HQYLURQPHQWDO�UHJXODWLRQ�LPSDLUV�WKH�
FRPSHWLWLYHQHVV�RI�GRPHVWLF�LQGXVWULHV��HVSHFLDOO\�WKH�SROOXWLRQ�LQWHQVLYH�LQGXVWULHV��7KH�JHQHUDO�
FRQFOXVLRQ�HPHUJLQJ�IURP�WKH�OLWHUDWXUH�RQ�WKLV�WRSLF�VHHPV�WR�EH�UDWKHU�XQLIRUP��,QLWLDOO\��LQ�WKHLU�
HDUO\�FRPSUHKHQVLYH�DFFRXQW�RI�WKH�HPSLULFDO�OLWHUDWXUH��-DIIH�HW�DO���������S�������FRQFOXGH�WKDW�
³>R@YHUDOO��WKHUH�LV�UHODWLYHO\�OLWWOH�HYLGHQFH�WR�VXSSRUW�WKH�K\SRWKHVLV�WKDW�HQYLURQPHQWDO�UHJXODWLRQ�KDV�
D�ODUJH�DGYHUVH�HIIHFW�RQ�FRPSHWLWLYHQHVV�«��´�(YLGHQFH�IURP�UHFHQW�VWXGLHV�VXJJHVWV�WKLV�FRQFOXVLRQ�
VKRXOG�EH�WDNHQ�ZLWK�FDUH��5HFHQW�VWXGLHV�GR�RFFDVLRQDOO\�ILQG�D�QHJDWLYH�FRUUHODWLRQ�EHWZHHQ�WUDGH�
DQG�HQYLURQPHQWDO�VWULQJHQF\��DOWKRXJK�WKH�ILQGLQJV�GR�QRW�VHHP�WR�EH�SDUWLFXODUO\�UREXVW��5HFHQW�
UHYLHZV�WKHUHIRUH�FRQWLQXH�WR�DUJXH WKDW ³«�WKH FRVWV�LPSRVHG�E\�WLJKWHU�SROOXWLRQ�UHJXODWLRQ�PD\�QRW�
EH�D�PDMRU�GHWHUPLQDQW RI�WUDGH�SDWWHUQV´��&RSHODQG�DQG�7D\ORU��������S�������VHH�DOVR�0XODWX��)ORUD[�
DQG�:LWKDJHQ�������

&RQFLVHO\��WKH�OLWHUDWXUH�EUHDNV�XS�LQ�WZR�W\SHV�RI�VWXGLHV��2QH�JURXS�RI�VWXGLHV�LQYHVWLJDWHV�FURVV�
FRXQWU\�WUDGH�IORZV�RQ�WKH�EDVLV�RI�FRXQWU\�FKDUDFWHULVWLFV�DQG�D�PHDVXUH�RI�UHODWLYH�VWULQJHQF\�RI�
HQYLURQPHQWDO�UHJXODWLRQ��H�J���7REH\�������'LDNRVDYYDV�������YDQ�%HHUV�DQG�YDQ�GHQ�%HUJK�������
;X�������+DUULV��.zQ\j�DQG�0jW\jV��������7KH�HYLGHQFH�IRU�D�QHJDWLYH�LPSDFW�RI�HQYLURQPHQWDO�

� ([DPSOHV�LQFOXGH�WKH�FRPSHWLWLYHQHVV�FRQFHUQV�UDLVHG�LQ�UHODWLRQ�WR�WKH�XQLODWHUDO�LQWURGXFWLRQ�RI�D�FDUERQ�WD[�LQ�WKH�1HWKHUODQGV��DQG�WKH�GLVFXVVLRQ�DERXW�WKH�1RUWK�$PHULFDQ�)UHH�7UDGH�$JUHHPHQW��1$)7$��LQ�WKH�86��ZKHUH�RSSRQHQWV�DUJXHG�WKDW�GLIIHUHQWLDO�HQYLURQPHQWDO�VWDQGDUGV�LQ�&DQDGD��0H[LFR�DQG�WKH�86�ZLOO�UHVXOW�LQ�PDVVLYH�FDSLWDO�IOLJKW�DQG�ORVV�RI�MREV�LQ�WKH�86���6HH��IRU�LQVWDQFH��-RVHSK�6WLJOLW]¶�UHFHQW�FRQWULEXWLRQ�WR�WKLV�GLVFXVVLRQ�LQ�WKH�1HZ�<RUN�7LPHV�RI�-DQXDU\�����������6LPLODUO\��LQ�D�PXOWLODWHUDO�VHWWLQJ��D�SURSRVDO�WR�LPSOHPHQW�D�XQLIRUP�FURVV�FRXQWU\�&2� WD[�LQ�WKH�(XURSHDQ�8QLRQ�KDV�EHHQ�PDUUHG�E\�FRPSHWLWLYHQHVV�FRQFHUQV�DQG�LW�LV�VWLOO�XQGHU�GLVFXVVLRQ��VHH��H�J���-HSSHVHQ��������� 7KH�FRQFHUQ�IRU�D�VHTXHQWLDO�SURFHVV�RI�XQGHUFXWWLQJ�VWDQGDUGV�ZDV�RQH�RI�WKH�PDLQ�UHDVRQV�IRU�WKH�GHEDFOH�RI�WKH�6HDWWOH�WUDGH�OLEHUDOL]DWLRQ�URXQG�RI�WKH�:RUOG�7UDGH�2UJDQL]DWLRQ��:72��LQ������



(QYLURQPHQWDO�UHJXODWLRQ�DQG�LQWHUQDWLRQDO�WUDGH �
VWULQJHQF\�RQ�LQWHUQDWLRQDO�WUDGH�IORZV�LQ�WKHVH�VWXGLHV�LV�DW�EHVW�PL[HG��0RUHRYHU��WKHLU�GLIIHUHQWLDO�
UHVXOWV�FDQQRW�EH�VDWLVIDFWRULO\�H[SODLQHG�E\�FRUUHVSRQGLQJ�GLIIHUHQFHV�LQ�WKHRUHWLFDO�DQG�
PHWKRGRORJLFDO�GHVLJQ��VXFK�DV�D�+HFNVFKHU�2KOLQ�YHUVXV�D�JUDYLW\�W\SH�VHWXS��ELODWHUDO�YHUVXV�
PXOWLODWHUDO�WUDGH�IORZV��RU�WKH�XVH�RI�FURVV�VHFWLRQ�YHUVXV�SDQHO�GDWD��VHH�0XODWX�������IRU�GHWDLOV���
$QRWKHU�JURXS�RI�VWXGLHV�HPSOR\V�VRPH�YDULDQW�RI�WKH�FURVV�FRPPRGLW\�HTXDWLRQ�RI�WKH�VWDQGDUG�
+HFNVFKHU�2KOLQ�IDFWRU�HQGRZPHQW�PRGHO��ZLWK�IDFWRU�LQWHQVLWLHV�DQG�D�PHDVXUH�RI�HQYLURQPHQWDO�
FRPSOLDQFH�FRVWV�H[SODLQLQJ�QHW�H[SRUWV��.DOW�������*URVVPDQ�DQG�.UXHJHU�������2VDQJ�DQG�1DQG\�
������/HYLQVRQ�DQG�7D\ORU�������(GHULQJWRQ�DQG�0LQLHU��������7KHVH�VWXGLHV�E\�DQG�ODUJH�GRFXPHQW�
FRUURERUDWLQJ�HYLGHQFH�IRU�WKH�K\SRWKHVL]HG�QHJDWLYH�FRUUHODWLRQ�EHWZHHQ�FRPSOLDQFH�FRVWV�RI�
HQYLURQPHQWDO�UHJXODWLRQ�DQG�H[SRUW�SHUIRUPDQFH�RI�µGLUW\¶�LQGXVWULHV��EXW�WKH\�DUH�W\SLFDOO\�FRQILQHG�
WR�FURVV�LQGXVWU\�WUDGH�IORZV�SHUWDLQLQJ�WR�WKH�86��7KH�WZR�PRVW�UHFHQW�VWXGLHV�DOVR�DFFRXQW�IRU�
HQGRJHQHLW\�RI�HQYLURQPHQWDO�SROLF\��VKRZLQJ�WKDW�HQGRJHQHLW\�ELDV�LPSOLHV�DQ�LQFUHDVH�LQ�WKH�
PDJQLWXGH�RI�WKH�QHJDWLYH�HIIHFW��PDLQWDLQLQJ�FRPSDUDEOH�OHYHOV�RI�VWDWLVWLFDO�VLJQLILFDQFH��

7KLV�SDSHU�DGGV�WR�WKH�DERYH�OLWHUDWXUH�LQ�D�QXPEHU�RI�UHVSHFWV��)LUVW��ZH�DVVHUW�WKDW�HPSLULFDO�
HQYLURQPHQW�WUDGH�VWXGLHV�DUH�DV�D�UXOH�QRW�YHU\�VFUXSXORXVO\�GHGXFHG�IURP�WKH�WUDGLWLRQDO�+HFNVFKHU�
2KOLQ�SHUVSHFWLYH�RQ�LQWHUQDWLRQDO�WUDGH��:H�WU\�WR�EXLOG�RQ�VRPH�QHZ�UHFHQW�WKHRUHWLFDO�LQVLJKWV�RQ�
LQWHUQDWLRQDO�WUDGH�IORZV��HQYLURQPHQWDO�SROLF\��UHODWLYH�IDFWRU�LQWHQVLWLHV�DQG�UHODWLYH�IDFWRU�
DEXQGDQFH��DV�H[SODLQHG�LQ�VHYHUDO�VHPLQDO�FRQWULEXWLRQV�E\�&RSHODQG�DQG�7D\ORU��VHH�H�J���&RSHODQG�
DQG�7D\ORU��������$GPLWWHGO\� WKH�WKHRU\�FDQQRW�UHDGLO\�EH�DSSOLHG EHFDXVH�LWV�IUDPHZRUN�LV�UDWKHU�
UHVWULFWLYH�ZLWK�UHVSHFW�WR�WKH�QXPEHU�RI�VHFWRUV DQG�SURGXFWLRQ IDFWRUV��DV�LV�FRPPRQ LQ�PRVW�
+HFNVFKHU�2KOLQ�WKHRULHV��1HYHUWKHOHVV��ZH�WU\�WR�HPERG\�WKH�PDLQ�LGHDV�LQWR�RXU�PRGHOLQJ��6HFRQG��
DOWKRXJK�ZH�VWLFN�WR�WKH�WUDGLWLRQDO�H[RJHQHLW\�DVVXPSWLRQV�LQ�OLQNLQJ�HQYLURQPHQWDO�UHJXODWLRQ�WR�
H[SRUW�FRPSHWLWLYHQHVV��RXU�DQDO\VLV�SURYLGHV�VHYHUDO�HPSLULFDO�QRYHOWLHV��:H�H[WHQG�WKH�DQDO\VLV�WKDW�
LV�W\SLFDOO\�FRQILQHG�WR�WKH�86� WR�D�EURDGHU�VHW�RI�FRXQWULHV�E\�LQFOXGLQJ�GDWD�RQ�*HUPDQ\��DQG�WKH�
1HWKHUODQGV��:H�DOVR�SXW�FRQVLGHUDEOH�HPSKDVLV�RQ�EXLOGLQJ�D�GDWDEDVH�WKDW�FRYHUV�D�VXIILFLHQWO\�ODUJH�
WLPH�SHULRG�DW�D�UHDVRQDEO\�ORZ�OHYHO�RI�VHFWRUDO�DJJUHJDWLRQ��7KH�GDWD�ZH�XVH�VWUHWFK�IURP������WR�

� %RXPDQ��������LQYHVWLJDWHV�*HUPDQ\�DQG�WKH�86��EXW�KLV�UHVHDUFK�LV�FRQFHUQHG�ZLWK�WKH�UHODWHG�LVVXH�RI�WKH�OLQN�EHWZHHQ�VWULQJHQF\�RI�HQYLURQPHQWDO�UHJXODWLRQ�DQG�IRUHLJQ�GLUHFW�LQYHVWPHQW�



(QYLURQPHQWDO�UHJXODWLRQ�DQG�LQWHUQDWLRQDO�WUDGH �
������DQG�WKH\�DUH�EDVHG�RQ�D�WZR�GLJLW�OHYHO�FODVVLILFDWLRQ�RI�WKH�PDQXIDFWXULQJ�LQGXVWU\��)LQDOO\��
GHVSLWH�WKH�GDWD�FKDUDFWHULVWLFV��ZH�XVH�WKH�IL[HG�DQG�UDQGRP�HIIHFWV�PRGHOV�W\SLFDOO\�HPSOR\HG�LQ�WKLV�
OLWHUDWXUH��+RZHYHU��ZH�DOVR�SURYLGH�UHVXOWV�IRU�WKH�VR�FDOOHG�WLPH�VHULHV�FURVV�VHFWLRQ��76&6��
HVWLPDWRU�WKDW�DOORZV�IRU�KHWHURVNHGDVWLFLW\�DQG�FRQWHPSRUDQHRXV�DXWRFRUUHODWLRQ��7KH�76&6�HVWLPDWRU�
LV W\SLFDOO\�XQGHUXWLOL]HG�LQ�WKLV�DUHD�RI�UHVHDUFK��DOWKRXJK�LW�ILWV�WKH�GDWD�FKDUDFWHULVWLFV�TXLWH�ZHOO�

7KH�UHPDLQGHU�RI�WKLV�SDSHU�LV�RUJDQL]HG�DV�IROORZV��6HFWLRQ���RXWOLQHV�WKH�WKHRUHWLFDO�+HFNVFKHU�
2KOLQ�EDVLV�IRU�HPSLULFDO�UHVHDUFK�RQ�HQYLURQPHQW�LQWHUQDWLRQDO�WUDGH�PRGHOV��DQG�GLVFXVVHV�WKH�VHWXS�
RI�RXU�HPSLULFDO�PRGHO��,Q�6HFWLRQ����ZH�SUHVHQW�WKH�GDWD�DQG�VRPH�LQLWLDO�H[SORUDWRU\�DQDO\VHV��
6HFWLRQ���SUHVHQWV�DQG�GLVFXVVHV�WKH�HVWLPDWLRQ�UHVXOWV��DQG�6HFWLRQ���SURYLGHV�FRQFOXVLRQV�DQG�
UDPLILFDWLRQV�
���7KHRU\�DQG�HPSLULFDO�PRGHO
$UJXDEO\��FRQVLGHUDEOH�GLIIHUHQFHV�LQ�PRGHO�VSHFLILFDWLRQ�H[LVW�LQ�FURVV�LQGXVWU\�WUDGH�VWXGLHV�RQ�
HQYLURQPHQWDO�UHJXODWLRQ��%HFDXVH�RI�D�UDWKHU�µORRVH¶�OLQN�WR�WKHRU\��DQG�ODFN�RI�WKHRUHWLFDO�JXLGDQFH�
LQ�GHWHUPLQLQJ�WKH�DSSURSULDWH�VSHFLILFDWLRQ��ERWK�WKH�HVWLPDWRU��VLPSOH�2/6��IL[HG�RU�UDQGRP�HIIHFWV��
DFFRXQWLQJ�IRU�HQGRJHQHLW\�RI�H[SODQDWRU\�YDULDEOHV��DQG�WKH�VHW�RI�FRQGLWLRQLQJ�YDULDEOHV�YDU\�
FRQVLGHUDEO\�DFURVV�VWXGLHV�� $OO�HPSLULFDO�VWXGLHV��KRZHYHU��DUH�URRWHG�LQ�VWDQGDUG�LQWHUQDWLRQDO�WUDGH�
WKHRU\��XVLQJ�WKH�JHQHUDO�HPSLULFDO�WUDGH�HTXDWLRQ� HJE ��c ($7 ��ZKHUH�7 LV�D�YHFWRU�RI�D�
FRXQWU\¶V�QHW�H[SRUWV�RI�FRPPRGLWLHV�� $c D�PDWUL[�RI�IDFWRU�LQWHQVLWLHV�� ( D�PHDVXUH�RI�HQYLURQPHQWDO�
FRPSOLDQFH�FRVWV�� E DQG�J �D�YHFWRU�RI��FRHIILFLHQWV�WR�EH�HVWLPDWHG��DQG�H D�YHFWRU�RI�HUURU�WHUPV��

6SHFLILFDOO\��WKH�VSHFLILFDWLRQV�LQ�HPSLULFDO�HQYLURQPHQW�LQWHUQDWLRQDO�WUDGH�VWXGLHV�DUH�GULYHQ�E\�D�
FRPELQDWLRQ�RI�WKH�VWDQGDUG�+HFNVFKHU�2KOLQ�WKHRU\�DQG�WKH�LQVLJKWV�GHULYHG�IURP�WKHRUHWLFDO�PRGHOV�
RQ�HQYLURQPHQWDO�SROLF\�DQG�LQWHUQDWLRQDO�WUDGH�± ZKLFK�DUH�LQ�WKHPVHOYHV�EDVHG�RQ�WKH�+HFNVFKHU�
2KOLQ�IUDPHZRUN��7KH�+HFNVFKHU�2KOLQ�IODYRU�RI�WKH�PRGHOV�LV�YLVLEOH�LQ�WKH�QRWLRQ�WKDW�LQGXVWU\�

� 2EYLRXVO\��WKH�WZR�LVVXHV�DUH�RIWHQ�LQWULQVLFDOO\�OLQNHG��)RU�LQVWDQFH��/HYLQVRQ�DQG�7D\ORU��������H[FOXGH�IDFWRU�LQWHQVLWLHV�DV�SRWHQWLDO�GHWHUPLQDQWV�RIWUDGH�DUJXLQJ�WKDW�WKHLU�HIIHFW�ZLOO�EH�SLFNHG�XS�E\�IL[HG�WHUPV�LQ�D�SDQHO�GDWD�VHWWLQJ�



(QYLURQPHQWDO�UHJXODWLRQ�DQG�LQWHUQDWLRQDO�WUDGH �
FKDUDFWHULVWLFV�DUH�SRWHQWLDOO\�UHOHYDQW��7KLV�IROORZV�IURP�WKH�FODVVLFDO�LQIHUHQFH�RI�WKH�+HFNVFKHU�
2KOLQ�PRGHO�WKDW�FRXQWULHV�IRFXV�RQ�WKH�SURGXFWLRQ�DQG�H[SRUWV�RI�WKRVH�FRPPRGLWLHV�WKDW�LQWHQVLYHO\�
XVH�IDFWRUV�DEXQGDQW�LQ�VXSSO\��VHH��H�J���+DUNQHVV�������'HDUGRUII��������7KH�HQYLURQPHQW�WUDGH�
IHDWXUH�RI�WKH�PRGHOV�EHFRPHV�HYLGHQW�LQ�WKH�UHFRJQLWLRQ�WKDW�VWULQJHQW�UHJXODWLRQ��E\�ZD\�RI�
LQFUHDVLQJ�LQGXVWU\�FRVWV��UDLVHV�LPSRUWV�DQG�RU�GHFUHDVHV�H[SRUWV�RI�WKRVH�LQGXVWULHV�LQ�ZKLFK�
SURGXFWLRQ�HQWDLOV�FRQVLGHUDEOH�HPLVVLRQ�RI�SROOXWDQWV��6WULQJHQW�HQYLURQPHQWDO�UHJXODWLRQ�LV�KHQFH�
YLHZHG�DV�D�VRXUFH�RI�FRPSDUDWLYH�GLVDGYDQWDJH�LQ�SROOXWLRQ�LQWHQVLYH�LQGXVWULHV��VHH��H�J���6LHEHUW�
������������3HWKLJ�������&RSHODQG�DQG�7D\ORU��������������

:H�IROORZ�WKH�WUDGLWLRQ�RI�DGRSWLQJ�WKH�+HFNVFKHU�2KOLQ�IUDPHZRUN�DV��DGPLWWHGO\��D�UDWKHU�
LQIRUPDOO\�LQIHUUHG�EDVLV�IRU�WKH�HPSLULFDO�VSHFLILFDWLRQ�RI�RXU�PRGHO��+RZHYHU��ZH�VSHFLILFDOO\�EDVH�
RXU�HPSLULFDO�PRGHO�RQ�QHZO\�DWWDLQHG�LQVLJKWV�LQ�D�+HFNVFKHU�2KOLQ�EDVHG�JHQHUDO�HTXLOLEULXP�PRGHO�
RI�WUDGH�DQG�SROOXWLRQ�SUHVHQWHG�E\�$QWZHLOHU��&RSHODQG�DQG�7D\ORU���������DQG�HODERUDWHG�LQ�
&RSHODQG�DQG�7D\ORU�������� $�QRYHO�IHDWXUH�RI�WKLV�PRGHO�LV�WKDW�LW�LQFOXGHV�ERWK�WKH�SROOXWLRQ�KDYHQ�
DQG�WKH�IDFWRU�DEXQGDQFH�PRWLYH�DV�VSHFLDO�FDVHV��7KHVH�FRQWULEXWLRQV�VKRZ�WKDW�LQ�D�WZR�FRXQWU\�
PRGHO��VW\OLVWLFDOO\�LGHQWLILHG�DV�1RUWK�DQG�6RXWK�ZLWK�WKH�1RUWK�EHLQJ�FDSLWDO�DEXQGDQW�DQG�
PDLQWDLQLQJ�D�KLJKHU�HQYLURQPHQWDO�VWDQGDUG��WKH�WZR�PRWLYHV�IRU�WUDGH�ZRUN�LQ�RSSRVLWH�GLUHFWLRQV��$�
VWULQJHQW�SROOXWLRQ�SROLF\�ORZHUV�RXWSXW�RI�WKH�FDSLWDO�LQWHQVLYH�GLUW\�JRRG��&RQFXUUHQWO\��JUHDWHU�
DEXQGDQFH�RI�FDSLWDO�UDLVHV�RXWSXW��+HQFH��ZKLOH�WKH�IDFWRU�DEXQGDQFH�PRWLYH�FDQ�EH�RYHUWXUQHG�GXH�WR�
SURQRXQFHG�GLIIHUHQFHV�LQ�HQYLURQPHQWDO�SROLFLHV��LW�LV�DOVR�SRVVLEOH�IRU�WKH�IDFWRU�DEXQGDQFH�PRWLYH�
WR�PDLQWDLQ�LWV�GRPLQDQFH�LI�VXFK�GLIIHUHQFHV�DUH�VPDOO�

7KH�LPSOLFDWLRQ�RI�WKLV�WKHRUHWLFDO�LQIHUHQFH�IRU�WKH�HPSLULFDO�PRGHO�LV�WKDW��VLQFH�ULFK�FRXQWULHV�
WHQG�WR�EH�FDSLWDO�DEXQGDQW�DQG�JHQHUDOO\�KDYH�PRUH�VWULFW�UHJXODWLRQ��WKH�WZR�RSSRVLQJ�IRUFHV�RQ�WUDGH�
SDWWHUQV�DUH�OLNHO\�WR�EH�FRUUHODWHG��,Q�GHWHUPLQLQJ�WKH�ORFDWLRQ�RI�FDSLWDO�LQWHQVLYH�GLUW\�JRRG�
SURGXFWLRQ��RQH�IRUFH�SXOOV�LW�WR�WKH�ULFK�FRXQWU\��WKH�1RUWK���ZKLOH�WKH�RWKHU�IRUFH�GULYHV�LW�RXW�RI�WKH�
1RUWK��+HQFH��DQ�HPSLULFDO�PRGHO�RI�WUDGH�LQ�GLUW\�JRRGV�VKRXOG�WDNH�LQWR�DFFRXQW�QRW�RQO\�VWULQJHQF\�
RI�HQYLURQPHQWDO�SROLF\��EXW�DOVR�IDFWRU�HQGRZPHQWV��,Q�RXU�HPSLULFDO�PRGHOV� ZH�ZLOO�QRW�GR�WKLV�
H[SOLFLWO\��EHFDXVH�ZH�GHVFULEH�WKUHH�FRXQWULHV�WKDW�DOO�EHORQJ�WR�WKH�1RUWK��,Q�WKH�LQWHUSUHWDWLRQ�RI�WKH�
HPSLULFDO�UHVXOWV��KRZHYHU��ZH�ZLOO�WDNH�WKH�FRQVLGHUDWLRQV�RXWOLQHG�DERYH�LQWR�DFFRXQW�



(QYLURQPHQWDO�UHJXODWLRQ�DQG�LQWHUQDWLRQDO�WUDGH �
7KH�WKHRUHWLFDO�PRGHO�IXUWKHU�VXJJHVWV�VRPH�DGGLWLRQDO�K\SRWKHVHV�WKDW�VKRXOG�EH�DPSO\�

FRQVLGHUHG�LQ�WKH�HPSLULFDO�DQDO\VLV��)LUVW��WKH�IDFW�WKDW�WUDGH�SDWWHUQV�DUH�MRLQWO\�GHWHUPLQHG�E\�UHODWLYH�
IDFWRU�DEXQGDQFH�DQG�GLIIHUHQFHV�LQ�HQYLURQPHQWDO�VWULQJHQF\�LPSOLHV�WKDW�HQYLURQPHQWDO�SROLF\�
VKRXOG�EH�VXIILFLHQWO\�VWULFW�IRU�LW�WR�KDYH�D�PHDVXUDEOH�HIIHFW��6HFRQG��LI�D�JRRG�LV�UHODWLYHO\�ODERU�
LQWHQVLYH�DQG�DW�WKH�VDPH�WLPH�UHODWLYHO\�SROOXWLRQ�LQWHQVLYH��LW�LV�OLNHO\�WR�EH�SURGXFHG�LQ��DQG�
H[SRUWHG�E\��WKH�6RXWK��ZKLFK�LV�FKDUDFWHUL]HG�E\�OD[HU�HQYLURQPHQWDO�UHJXODWLRQ��7KH�FRQYHUVH�RI�
FRXUVH�DOVR�KROGV�WUXH�

7KH�LQWHUVHFWLRQ�RI�D�FURVV�FRXQWU\�VHWWLQJ�ZLWK�D�FURVV�FRPPRGLW\�PRGHO�LV�ZHOO�HVWDEOLVKHG�LQ�
WKH�VWDQGDUG�HPSLULFDO�OLWHUDWXUH��8QGHU�FHUWDLQ�DVVXPSWLRQV��³«�WKH�UDQNLQJV�RI�FRPPRGLWLHV�E\�QHW�
H[SRUWV�DQG�E\�LQWHQVLW\�RI�XVH�RI�WKH�UHODWLYHO\�DEXQGDQW�IDFWRU�ZLOO�EH�LGHQWLFDO´��+DUNQHVV������ S��
�������:H�WKHUHIRUH�HPSOR\�DQ�HPSLULFDO�VSHFLILFDWLRQ�WKDW�LV�VLPLODU�WR�WKH�VWDQGDUG�FURVV�FRPPRGLW\�
HTXDWLRQ�GLVFXVVHG�DERYH��7KH�HPSLULFDO�PRGHO�UHODWHV�QHW�H[SRUWV�RI�DQ�LQGXVWU\�WR�LWV�IDFWRU�XVHV��DV�
ZHOO�DV�WR�FDSLWDO�H[SHQGLWXUHV�RQ�SROOXWLRQ�DEDWHPHQW�DQG�FRQWURO��DQG�LW�UHDGV�DV�IROORZV�

MLWMLWMLWMLWMLWMLWMMLW 3$&(5'8/6/0.I1; H� ������ � ���
ZKHUH�L GHQRWHV�DQ�LQGXVWU\��M D�FRXQWU\��W WLPH��DQG�H DQ�HUURU�WHUP�ZLWK�SURSHUWLHV�WR�EH�GLVFXVVHG�
EHORZ��:H�HVWLPDWH�����IRU�HDFK�FRXQWU\�VHSDUDWHO\��EXW�GURS�WKH�LQGH[�M IURP�KHUH�RQ�IRU�QRWDWLRQDO�
FRQYHQLHQFH��

7KH�GHSHQGHQW�YDULDEOH�1; PHDVXUHV�QHW�H[SRUWV��VFDOHG�E\�WKH�YDOXH�RI�SURGXFWLRQ��6FDOLQJ�LV�
FXVWRPDU\�DQG�DSSURSULDWH�EHFDXVH�RI�VFDOH�GLIIHUHQFHV�EHWZHHQ�LQGXVWU\�JURXSV��VHH��H�J���/HDPHU�
������� 7KH�H[SODQDWRU\�YDULDEOHV�IROORZ�PRUH�RU�OHVV�GLUHFWO\�IURP�WKH�SUHFHGLQJ�WKHRUHWLFDO�
FRQVLGHUDWLRQV��7KH�YDULDEOH�0. UHSUHVHQWV�JURVV�IL[HG�QHZ�FDSLWDO�IRUPDWLRQ�DQG�SUR[LHV�WKH�IORZ�RI�
FDSLWDO�VHUYLFHV��6/ DQG 8/ GHQRWH�WKH�IORZ�RI�WKH�VHUYLFHV RI�VNLOOHG�DQG�XQVNLOOHG�ODERU��UHVSHFWLYHO\��
)ROORZLQJ��DPRQJ�RWKHUV��%UDQVRQ�DQG�0RQR\LRV���������.DOW���������DQG�6WHUQ�DQG�0DVNXV��������

� /DUJH��VPDOO��LQGXVWU\�JURXSV�XVH�PRUH��IHZHU��IDFWRU�LQSXWV��ZKLFK�DUH�LQFOXGHG�DV�H[SODQDWRU\�YDULDEOHV��7KH�HUURU�WHUPV�DQG�WKH�H[SODQDWRU\�YDULDEOHV�DUH�WKHQ�FRUUHODWHG��YLRODWLQJ�WKH�*DXVV�0DUNRY�FRQGLWLRQV��7KH�LVVXH�RI�WKH�ULJKW�VFDOLQJ�YDULDEOH�LV�D�FRQWHQWLRXV�WRSLF�LQ�WKH�WUDGH�OLWHUDWXUH��6RPH�FRQVLGHU�µWUDGH�VL]H¶�DSSURSULDWH��H�J���'HDUGRUII��������RWKHUV�IDYRU�µYDOXH�RI�SURGXFWLRQ¶��H�J���$QGHUVRQ��������:H�XVH�YDOXH�RI�SURGXFWLRQ�EHFDXVH�LW�LV�WKH�PRVW�ZLGHO\�XVHG��VHH�*URVVPDQ�DQG�.UXHJHU�������/HYLQVRQ�DQG�7D\ORU��������



(QYLURQPHQWDO�UHJXODWLRQ�DQG�LQWHUQDWLRQDO�WUDGH �
WKH�ODERU�IORZ�YDULDEOHV�DUH�FRQVWUXFWHG�E\�PHDQV�RI�D�VWDQGDUG�WHFKQLTXH�IURP�WKH�KXPDQ�FDSLWDO�
OLWHUDWXUH�EDVHG�RQ�SURGXFWLRQ�IXQFWLRQV�� )LQDOO\��5' GHQRWHV�H[SHQGLWXUHV�IRU�UHVHDUFK�DQG�
GHYHORSPHQW�FDSWXULQJ�WHFKQRORJLFDO�GLIIHUHQFHV�DFURVV�FRXQWULHV��DQG�3$&(�UHSUHVHQWV�FDSLWDO�
H[SHQGLWXUHV�IRU�SROOXWLRQ�DEDWHPHQW�DQG�FRQWURO�DV�D�VKDUH�RI�JURVV�IL[HG�QHZ�FDSLWDO�IRUPDWLRQ�

,Q�D�VWULFW�VHQVH��WKHRU\�UHTXLUHV�WKH�H[SODQDWRU\�YDULDEOHV�WR�EH�WKH�WHFKQRORJ\�FRHIILFLHQWV��
GHILQHG�DV�WKH��DPRXQW�RI��LQSXW�SHU�XQLW�RI�RXWSXW� ,Q�SUDFWLFH��VRPH�XVH�IDFWRU�VKDUHV�LQ�WRWDO YDOXH�
DGGHG��H�J�� +DUNQHVV� ������������RU�IDFWRU�XVH��L�H��WKH�WRWDO�YDOXH�RI�HDFK�IDFWRU�LQSXW��H�J�� %UDQVRQ�
DQG�0RQR\LRV� ������6WHUQ�DQG�0DVNXV� �������DV�D�SUR[\�IRU�IDFWRU�LQWHQVLW\��7KH ODWWHU�LV D�
TXHVWLRQDEOH�SUR[\�RI�UHODWLYH�IDFWRU�LQWHQVLW\�EHFDXVH�LW�GRHV�QRW�WDNH�DFFRXQW�RI�GLIIHUHQFHV �LQ�VL]H��
DFURVV�LQGXVWULHV��+RZHYHU��LQ�D�PXOWLSOH�UHJUHVVLRQ�FRQWH[W��ZKHUH�WKH�SURFHGXUH�WDNHV�LQWR�DFFRXQW�
�RU�FRQWUROV�IRU��WKH�PDJQLWXGHV�RI�WKH�UHVW�RI�WKH�YDULDEOHV�LQ�FRPSDULQJ�WKH�PDJQLWXGH�RI�RQH�YDULDEOH�
DFURVV�LQGXVWULHV��WKLV�LV�QRW�QHFHVVDULO\�SUREOHPDWLF�

7KH�HQYLURQPHQWDO�YDULDEOH�PHDVXUHV�FDSLWDO�H[SHQGLWXUHV�UDWKHU�WKDQ�UHFXUUHQW�RSHUDWLQJ�FRVWV��
DOWKRXJK�WKH�ODWWHU�PD\�PRUH�VXLWDEO\�UHIOHFW�WKH�\HDU�WR�\HDU�EXUGHQ�RI�FRPSOLDQFH�ZLWK�SROOXWLRQ�
UHJXODWLRQ��%HFDXVH�FDSLWDO�H[SHQGLWXUHV�DUH�VSUHDG�RYHU�D�QXPEHU�RI�\HDUV��WKH�H[SHQGLWXUH�DW�WLPH�W�
PD\�QRW�LQVWDQWDQHRXVO\�LQIOXHQFH�WKH�SURILW�IXQFWLRQ��DQG�WKHUHE\�QHW�H[SRUWV�RI�DQ LQGXVWU\��/HYLQVRQ�
DQG�7D\ORU��������FRQWHQG�WKDW�SROOXWLRQ�DEDWHPHQW�FDSLWDO�H[SHQGLWXUHV�PD\�HYHQ�VKRZ�D�VSXULRXV�
SRVLWLYH�FRUUHODWLRQ�ZLWK�QHW�H[SRUWV��EHFDXVH�LQGXVWULHV�ZLWK�WKULYLQJ�H[SRUWV�DUH�PRUH�OLNHO\�WR�PDNH�
QHZ�LQYHVWPHQWV��ZKLFK�W\SLFDOO\�KDYH�D�ODUJHU�DEDWHPHQW�FDSLWDO�FRPSRQHQW��VHH�DOVR�2VDQJ�DQG�
1DQG\�������DQG�0XODWX�������IRU�D�PRUH�GHWDLOHG�GLVFXVVLRQ���:LWK�WKHVH�FDYHDWV�LQ�PLQG��ZH�
QHYHUWKHOHVV�RSW�IRU�FDSLWDO�H[SHQGLWXUHV�DV�D�PHDVXUH�RI�VWULQJHQF\�LQ�RUGHU�WR�EH�DEOH�WR�FRQVWUXFW�D

� 6NLOOHG�ODERU�LV�FDOFXODWHG�DV� �������a� LWWLWLW /::6/ � ZKHUH�6/ GHQRWHV�VNLOOHG�ODERU�VHUYLFHV��: WKH�DYHUDJH ZDJH�LQ�HDFK�LQGXVWU\��:a WKH�DYHUDJH�ZDJH�LQ�WKH�OHDVW�SD\LQJ�PDQXIDFWXULQJ�LQGXVWU\��/ WKH�QXPEHU�RI�ZRUNHUV�LQ�HDFK�LQGXVWU\��DQG������LV�D�GLVFRXQW�UDWH��7KLV�PHWKRG�UHVWV�RQ�WKH�DVVXPSWLRQ�RI�VNLOOHG�ODERU�VHUYLFHV��L�H���KXPDQ�FDSLWDO��LQ�DQ�LQGXVWU\�EHLQJ�UHIOHFWHG�DV�LQGXVWU\�ZDJH�GLIIHUHQWLDOV��DQG�KHQFH�WKH�ZDJHV�LQ�WKH�OHDVW�SD\LQJ�LQGXVWU\�UHIOHFWLQJ�XQVNLOOHG�ODERU��6LPLODUO\��XQVNLOOHG�ODERU��8/��LQ�DQ�LQGXVWU\�FDQ�EH�FDOFXODWHG�DV�WKH�SURGXFW�RI�WKH�QXPEHU�RI�ZRUNHUV�HPSOR\HG�LQ�WKDW�LQGXVWU\�DQG�WKH�DYHUDJH�ZDJH�LQ�WKH�OHDVW�SD\LQJ�LQGXVWU\��7KLV�W\SH�RI�FDOFXODWLRQ�JRHV�EDFN�WR�*ULOLFKHV��������S�������ZKR�SURSRVHG�D�PHDVXUH�RI�KXPDQ�FDSLWDO�EDVHG�RQ�³D�FDSLWDOL]DWLRQ�RI�WKH�ZDJH�GLIIHUHQWLDOV�RYHU�DQG�DERYH�WKH�UHWXUQV�WR�µUDZ¶��XQVNLOOHG��RU�XQHGXFDWHG�ODERU�´�7KH�GLVFRXQW�UDWH�WUDQVIRUPV�WKH�VWRFN�YDULDEOH�LQWR�D�VWUHDP��ZKLFK�LV�VLPLODU�WR�LWV�XVH�LQ�WKH�FDSLWDOL]DWLRQ�RI�D�FDSLWDO�DVVHW�ZLWK�D�SHUSHWXDO�\LHOG��VHH�&KLDQJ�������S��������1RWH�WKDW�WKH�DFWXDO�YDOXH�RI�WKH�GLVFRXQW�UDWH�GRHV�QRW�DIIHFW�WKH�UHJUHVVLRQ�UHVXOWV��DSDUW�IURP�FKDQJLQJ�WKH�VFDOH�RI�WKH�YDULDEOH�



(QYLURQPHQWDO�UHJXODWLRQ�DQG�LQWHUQDWLRQDO�WUDGH �
FRPSDUDEOH�GDWD�VHULHV�IRU�WKH�WKUHH�FRXQWULHV�ZH�FRQVLGHU��:H�DOVR�ILQG�LW�FRQVROLQJ�WKDW�WKH�FDSLWDO�
H[SHQGLWXUH�YDULDEOH�LV�QRW�VXVSHFW�WR�XQGXO\�UHMHFWLQJ�WKH�QXOO�K\SRWKHVLV�RI�QR�FRUUHODWLRQ�EHWZHHQ�
HQYLURQPHQWDO�VWULQJHQF\�DQG�QHW�WUDGH�IORZV�LI�WKH�FRUUHODWLRQ�LV�HIIHFWLYHO\ ]HUR��
���'DWD�DQG�H[SORUDWRU\�DQDO\VLV
2XU�GDWDVHW�SHUWDLQV�WR�QLQH�WZR�GLJLW�,6,&�PDQXIDFWXULQJ�LQGXVWULHV��IRU�*HUPDQ\��WKH�1HWKHUODQGV��
DQG�WKH�86��RYHU�WKH�WLPH�SHULRG�����±������7DEOH���SURYLGHV�WKH�GHILQLWLRQV�RI�WKH�LQGXVWULHV�IRU�
YDULRXV�LQGXVWULDO�FODVVLILFDWLRQ�V\VWHPV��'HWDLOV�DERXW�KRZ�ZH�KDQGOHG�WKH�LQFRPSOHWHQHVV�RI�WKH�
SDQHO�DUH�GHVFULEHG�LQ�WKH�QRWHV�WR�7DEOH����0RQHWDU\�YDOXHV�DUH�FRQYHUWHG�LQWR������86�GROODUV�XVLQJ�
WKH�86�*'3�GHIODWRU��DQG�3XUFKDVLQJ�3RZHU�3DULW\�H[FKDQJH�UDWHV�WR�FRQYHUW�WKH�*HUPDQ�DQG�'XWFK�
FXUUHQFLHV��7KH�GDWD�DUH�WDNHQ�IURP�YDULRXV�2(&'�SXEOLFDWLRQV��H[FHSW�IRU�WKH�GDWD�RQ�SROOXWLRQ�
DEDWHPHQW�FDSLWDO�H[SHQGLWXUHV��7KHVH�DUH�WDNHQ�IURP�%RXPDQ���������ZKR�FROOHFWHG�WKH�GDWD�IURP�WKH�
UHVSHFWLYH�QDWLRQDO�VWDWLVWLFV�DJHQFLHV��6HH�WKH�$SSHQGL[�IRU�GHWDLOV��

��7DEOH���DERXW�KHUH�!
)RU�WKH�LQGXVWULHV�GHVFULEHG�LQ�7DEOH����D�FRPPRQ�FODVVLILFDWLRQ�LQ�WKH�HQYLURQPHQW�WUDGH�OLWHUDWXUH�

XVHV�WKH�FULWHULD�RI�WKH�LQGXVWU\�EHLQJ�SROOXWLRQ�LQWHQVLYH��3,��RU�QRQ�SROOXWLRQ�LQWHQVLYH��13,���DV�ZHOO�
DV�EHLQJ�UHVRXUFH�EDVHG��5%��RU�QRQ�UHVRXUFH�EDVHG��15%��L�H���QRQ�QDWXUDO�UHVRXUFH�LQWHQVLYH���7KH�
UDWLRQDOH�EHKLQG�WKLV�FDWHJRUL]DWLRQ�LV�WR�DFFRXQW�IRU�LQGXVWU\�KHWHURJHQHLW\�DFFRUGLQJ�WR�WKH�H[SHFWHG�
HIIHFW�RI�HQYLURQPHQWDO�UHJXODWLRQ�RQ�LQGXVWU\�FRPSHWLWLYHQHVV��:H�H[SHFW�WKH�HIIHFW�WR�EH�PRVW�
SURQRXQFHG�IRU�3,�DQG�15%�LQGXVWULHV��YDQ�%HHUV�DQG�YDQ�GHQ�%HUJK��������

7KH�FDWHJRUL]DWLRQ�RI�LQGXVWULHV�DV�3,�LV�XVXDOO\�EDVHG�RQ�WKH�HPLVVLRQ�LQWHQVLW\�SHU�GROODU�RI�
RXWSXW��RU�SROOXWLRQ�DEDWHPHQW�DQG�FRQWURO�H[SHQGLWXUHV�DV�D�SHUFHQWDJH�RI�VDOHV�RU�YDOXH�DGGHG��2XU�
FODVVLILFDWLRQ�LQ�7DEOH���LV�EDVHG�RQ�/RZ�DQG�<HDWV���������ZKR�LGHQWLI\�3,�LQGXVWULHV�DV�LQGXVWULHV�
LQFXUULQJ�SROOXWLRQ�DEDWHPHQW�DQG�FRQWURO�FRVWV�RI�D�PLQLPXP�RI����RI�WKH�VDOHV�YDOXH�LQ�������7KH�
UHVRXUFH�EDVH�FODVVLILFDWLRQ�UHIOHFWV�WKH�QDWXUDO�UHVRXUFH�LQWHQVLW\�RI�LQGXVWULHV��1RQ�UHVRXUFH�EDVHG�



(QYLURQPHQWDO�UHJXODWLRQ�DQG�LQWHUQDWLRQDO�WUDGH �
LQGXVWULHV�DUH�JHQHUDOO\�JHRJUDSKLFDOO\�µIRRWORRVH�¶�7KH�UHVRXUFH�EDVH�FODVVLILFDWLRQ�LQ�7DEOH���LV�EDVHG�
RQ�81,'2���������

��7DEOH���DERXW�KHUH�!
7DEOH���SUHVHQWV�GHVFULSWLYH�VWDWLVWLFV�RI�WKH�GDWD�IRU�WKH�WZR�GLJLW�,6,&�PDQXIDFWXULQJ�LQGXVWULHV�

IRU�HDFK�RI�WKH�WKUHH�FRXQWULHV��3ROOXWLRQ�DEDWHPHQW�FRVW�DV�D�VKDUH�RI�JURVV�QHZ�IL[HG�FDSLWDO�
IRUPDWLRQ�IRU�WKH�DYHUDJH���GLJLW�,6,&�PDQXIDFWXULQJ�LQGXVWU\�LV�KLJKHVW�LQ�WKH�86�DQG�ORZHVW�LQ�WKH�
1HWKHUODQGV��)RU�WUDGH�RI�WKH�PDQXIDFWXULQJ�LQGXVWU\��ZH�REVHUYH�WKDW�ZKLOH�ERWK�*HUPDQ\�DQG�WKH�
1HWKHUODQGV�DUH�QHW�H[SRUWHUV��WKH�86�LV�D�QHW�LPSRUWHU��

��)LJXUH���DERXW�KHUH�!
7KH�VHFWRUDO�YDULDWLRQ�RI�3$&(�DQG�QHW�H[SRUWV�DFURVV�FRXQWULHV�LV�GHSLFWHG�LQ�)LJXUH����,W�VKRZV�

WKDW�WKHUH�LV�QR�FOHDU�FXW�QHJDWLYH�DVVRFLDWLRQ�EHWZHHQ�3$&(�DQG�QHW�H[SRUWV��:H�ILQG�ELYDULDWH�
FRUUHODWLRQV�RI������������DQG�±������IRU�*HUPDQ\��WKH�1HWKHUODQGV�DQG�WKH�86��UHVSHFWLYHO\��([DPSOHV�
RI�FRQWUDU\�µHYLGHQFH¶�DUH�WKHUHIRUH�QXPHURXV��)RU�LQVWDQFH��HDFK�RI�WKH�WKUHH�FRXQWULHV�LV�D�VLJQLILFDQW�
LPSRUWHU�LQ�,6,&����DQG�����GHVSLWH�WKH�UHODWLYHO\�ORZ�3$&(�LQ�WKHVH�VHFWRUV��7KH�3$&(�OHYHOV�LQ�,6,&�
���DQG����DUH�UHODWLYHO\�KLJK�LQ�DOO�FRXQWULHV�FRQVLGHUHG��1HYHUWKHOHVV��*HUPDQ\�LV�D�VLJQLILFDQW�QHW�
H[SRUWHU�LQ�ERWK�VHFWRUV��7KLV�UHVXOW�LV�LQ�OLQH�ZLWK�WKH�UHVXOWV�RI�FURVV�FRXQWU\�FRPSDULVRQV�ZLWK�
UHVSHFW�WR�VKDUHV LQ�µGLUW\¶�LQGXVWU\�SURGXFWLRQ��)RU�LQVWDQFH��&RSHODQG�DQG�7D\ORU��������SUHVHQW�
HYLGHQFH�WKDW�PDQ\�RI�WKH�PRVW�HQYLURQPHQWDOO\�VWULQJHQW�FRXQWULHV�DUH�DPRQJ�WKH�PRVW�SURPLQHQW�
SURGXFHUV�DQG�H[SRUWHUV�RI�GLUW\�JRRGV��*HUPDQ\�DFWXDOO\�KDV�WKH�KLJKHVW�VKDUH RI�ZRUOG�WUDGH�LQ�GLUW\�
JRRGV�LQ�������IROORZHG�E\�WKH�86��ZKLOH�WKH�1HWKHUODQGV�FRPHV�LQ�VL[WK��

��)LJXUH���DERXW�KHUH�!
'RHV�WKH�DERYH�LQIHUHQFH�FKDQJH�LI�ZH�WDNH�YDULDWLRQV�LQ�IDFWRU�LQWHQVLW\�DFURVV�VHFWRUV�LQWR�
� $Q�DGGLWLRQDO�FRPSOLFDWLRQ�LV�WKDW�/RZ�DQG�<HDWV���������DQG�81,'2��������XVH�WKH�WKUHH�GLJLW�6WDQGDUG�,QWHUQDWLRQDO�7UDGH�&ODVVLILFDWLRQ��6,7&���'HWDLOV�DERXW�WKH�FRQYHUVLRQ�WR�WZR�GLJLW�,6,&�LQGXVWULHV�DUH�SUHVHQWHG�LQ�WKH�$SSHQGL[�



(QYLURQPHQWDO�UHJXODWLRQ�DQG�LQWHUQDWLRQDO�WUDGH ��
DFFRXQW"�)LJXUH���SURYLGHV�D�FRPSDULVRQ�RI�IDFWRU�XVH�LQWHQVLW\�DFURVV�VHFWRUV�� )URP�)LJXUH���ZH�
NQRZ�WKDW�,6,&�������LQ�*HUPDQ\�SHUIRUP�UHODWLYHO\�ZHOO�GHVSLWH�WKH�UHODWLYHO\�KLJK�3$&(�OHYHO��
)LJXUH���VKRZV�WKDW�WKHVH�VHFWRUV�DUH�DOVR�UHODWLYHO\�PRUH�LQWHQVLYH�LQ�WKHLU�XVH�RI�VNLOOHG�ODERU� ,Q�WKH�
86��,6,&�������DQG�������SHUIRUP�UHODWLYHO\�ZHOO�LQ�WUDGH��GHVSLWH�WKHLU�UHODWLYHO\�KLJKHU�3$&(��7KHVH�
VHFWRUV�LQWHQVLYHO\�XVH�ERWK�PDQ�PDGH�FDSLWDO�DQG�VNLOOHG�ODERU��6HFWRU�����KRZHYHU��GRHV�SRRUO\�LQ�
H[SRUWV��GHVSLWH�LWV�UHODWLYHO\�ORZ�3$&(�OHYHO��7KLV�VHFWRU��KRZHYHU��LV�UHODWLYHO\�LQWHQVLYH LQ�XQVNLOOHG�
ODERU� 6LPLODU��DOWKRXJK�VOLJKWO\�OHVV�FOHDU�FXW��H[DPSOHV�FDQ�EH�GUDZQ�IURP�)LJXUHV�����IRU�WKH�
1HWKHUODQGV��:LWKRXW�DWWDFKLQJ�XQGXH�LPSRUWDQFH�WR�WKLV�UHVXOW�RI�RXU�H[SORULQJ�WKH�GDWD��WKHVH�
DQDO\VHV�KLQW�DW�UHODWLYH�IDFWRU�LQWHQVLW\�SRWHQWLDOO\�EHLQJ�DQ�LPSRUWDQW�IDFWRU�LQ�H[SODLQLQJ�WKH�HIIHFW�RI�
3$&(�RQ�QHW�H[SRUWV��:H�ZLOO�UHWXUQ�WR�WKLV�LVVXH�LQ�WKH�H[SODQDWRU\�UHJUHVVLRQ�DQDO\VHV�GLVFXVVHG�LQ�
WKH�QH[W�VHFWLRQ�
���(VWLPDWLRQ�UHVXOWV��
3ULRU�WR�GLVFXVVLQJ�WKH�HPSLULFDO�UHVXOWV�RI�WKH�JHQHUDO�PRGHO�LQ�6HFWLRQ������DQG�WKH�IRU�VHFWRUV�ZLWK�
GLIIHUHQW�FKDUDFWHULVWLFV�LQ�6HFWLRQV�����DQG����� ZH�GLVFXVV�SLYRWDO�HVWLPDWLRQ�LVVXHV�LQ�6HFWLRQ�����
��� (VWLPDWLRQ�LVVXHV
)RU�WKH�HVWLPDWLRQ�RI�WKH�HPSLULFDO�PRGHO�JLYHQ�LQ������ZH�KDYH�SDQHO�GDWD�UHIHUULQJ�WR�QLQH�WZR�GLJLW�
,6,&�PDQXIDFWXULQJ�LQGXVWULHV��LQ�*HUPDQ\��WKH�1HWKHUODQGV��DQG�WKH�86��RYHU�WKH�WLPH�SHULRG�����±
������:H�HVWLPDWH�VHSDUDWH UHJUHVVLRQV�IRU�HDFK�FRXQWU\��,QLWLDOO\�ZH�SURYLGH�UHVXOWV�IRU�WKUHH�FRPPRQ�
HVWLPDWRUV��RUGLQDU\�OHDVW�VTXDUHV��2/6���DQG WKH�HVWLPDWRUV�IRU�IL[HG�DQG�UDQGRP�HIIHFWV�PRGHOV�
�)(0�DQG�5(0��UHVSHFWLYHO\���7KH�DVVXPSWLRQV�XQGHUO\LQJ�WKHVH�HVWLPDWRUV�DUH�UDWKHU�UHVWULFWLYH��)RU�
2/6�LW�LV�DVVXPHG�WKDW� ���(  LWH IRU�DOO L�DQG�W�� �� ��( VH  LW IRU�DOO L�DQG�W��DQG ���(  MVLWHH IRU�DOO�
WV z RU�DOO� ML z ��7KLV�VHW�RI�DVVXPSWLRQV�PDNHV�2/6�LGHQWLFDO�WR�WKH�FURVV�VHFWLRQDO�GDWD�DQDO\VHV�
� )DFWRU�XVH�LV�H[SUHVVHG�DV�D�VKDUH�LQ�)LJXUH����DV�RSSRVHG�WR�WKH�YDOXH�ILJXUHV�LQ�7DEOH���WKDW�ZLOO�DOVR�EH�XVHG�LQ�WKH�UHJUHVVLRQV��LQ�RUGHU�WR�FRUUHFW�IRU�VL]H�GLIIHUHQFHV�DFURVV�LQGXVWULHV�DQG�FRXQWULHV�



(QYLURQPHQWDO�UHJXODWLRQ�DQG�LQWHUQDWLRQDO�WUDGH ��
SUHGRPLQDQWO\�HPSOR\HG�LQ�WKLV�OLWHUDWXUH��6LPSOH�DV�ZHOO�DV�SRROHG�FURVV�VHFWLRQDO�GDWD�DQDO\VHV�XVLQJ�
2/6�LJQRUH�KHWHURJHQHLW\�DFURVV�XQLWV�ZLWK�UHVSHFW�WR�XQREVHUYDEOH�FKDUDFWHULVWLFV��HLWKHU�IRU�ODFN�RI�
YDULDWLRQ�RU�DV�D�GHOLEHUDWH�PRGHOLQJ�FKRLFH��7KLV�PD\�FDXVH�WKH�2/6�HVWLPDWRU�WR�EH�ELDVHG�� 7KH�
UHVXOWV�IRU�WKH�2/6�HVWLPDWRU�DUH�UHSRUWHG�LQ�WKH�ILUVW�WKUHH�FROXPQV�RI�7DEOH����

��7DEOH���DERXW�KHUH�!
7KH�UHVXOW�RI�WKH�/DJUDQJH�PXOWLSOLHU��/0��WHVW�LQGLFDWHV�WKDW�WKH�K\SRWKHVLV�RI�KRPRVNHGDVWLFLW\�LV�
UHMHFWHG��DQG�2/6�LV�WKHUHIRUH�LQHIILFLHQW��

7KH�PRVW�FRPPRQ�WHFKQLTXH�DFFRXQWLQJ�IRU�KHWHURJHQHLW\�LQ�SDQHO�GDWD�DUH�WKH�)(0�DQG�5(0�
HVWLPDWRUV��7KH\�DFFRXQW�IRU�KHWHURJHQHLW\�DFURVV�XQLWV��E\�PHDQV�RI�GHFRPSRVLQJ�WKH�HIIHFWV�RI�
XQREVHUYDEOH�IDFWRUV�LQWR�HIIHFWV�VSHFLILF�WR�FURVV�VHFWLRQDO�XQLWV��WR�WLPH�SHULRGV��DQG�WR�ERWK�FURVV�
VHFWLRQDO�XQLWV�DQG�WLPH�SHULRGV��+VLDR�������S�������7KHVH�PRGHOV�DUH�XVHG�LQ�VRPH RI�WKH�PRUH�
UHFHQW�FRQWULEXWLRQV�WR�WKH�HQYLURQPHQW�WUDGH�OLWHUDWXUH��(GHULQJWRQ�DQG�0LQLHU�������/HYLQVRQ�DQG�
7D\ORU�������2VDQJ�DQG�1DQG\��������)RUPDOO\��WKH�IL[HG�DQG�UDQGRP�HIIHFWV�YDULDQWV�RI�HTXDWLRQ�����
DUH�JLYHQ�E\�

LWLWLWLWLWLWLLW 3$&(5'8/6/0.1; HEEEEEE ������ ������ ���
ZKHUH� L�E LV�D�WLPH�LQYDULDQW�JURXS�VSHFLILF�DWWULEXWH��DQG� LWH D�FODVVLFDO�GLVWXUEDQFH�ZLWK� ���(  LWH
DQG� �� ��( VH  LW ��:KHUHDV�LQ�WKH�IL[HG�HIIHFWV�PRGHO�WKH�FRHIILFLHQW� L�E LV�WDNHQ�DV�IL[HG��LQ�WKH�
UDQGRP�HIIHFWV�PRGHO� L�E LV�WUHDWHG�DV�D�UDQGRP�YDULDEOH��6R�WKH�UDQGRP�HIIHFWV�PRGHO�VSOLWV�WKLV�

� +VLDR��������SS�������GHPRQVWUDWHV�WKH�RFFXUUHQFH�RI�KHWHURJHQHLW\�ELDV�LQ�VORSH�FRHIILFLHQWV��ZKHQ�RPLWWLQJ�JURXS�VSHFLILF�LQWHUFHSWV�WR�DFFRXQW�IRU�KHWHURJHQHRXV�FURVV�VHFWLRQDO�XQLWV�LQ�SDQHO�GDWD�DQDO\VHV��,Q�D�VLPSOH�FURVV�VHFWLRQ�DQDO\VLV��WKH�SUREOHP�DULVLQJ�IURP�XQVSHFLILHG�KHWHURJHQHLW\�LV�VLPLODU��7KH�VRXUFH�RI�WKH�SUREOHP�LV�KHWHURJHQHLW\�DFURVV�XQLWV�ZLWK�UHVSHFW�WR�VRPH�UHOHYDQW�EXW�XQPHDVXUHG�FKDUDFWHULVWLF�WKDW�LV�FRUUHODWHG�ZLWK�WKH�LQFOXGHG�H[SODQDWRU\�YDULDEOHV��$�JRRG�H[DPSOH�RI�WKLV�LV�WKH�SRWHQWLDO�ELDV�LQ�FURVV�LQGXVWU\�HVWLPDWHV�RI�WKH�HIIHFW�RI�HQYLURQPHQWDO�UHJXODWLRQ�RQ�WUDGH�IORZV��DULVLQJ�IURP�HUURQHRXVO\�LJQRULQJ�WKH�KHWHURJHQHLW\�ZLWK�UHVSHFW�WR�QDWXUDO�UHVRXUFH�LQWHQVLW\��HPSKDVL]HG�E\�&RSHODQG�DQG�7D\ORU�������&K�����S�������7KH�LQGXVWULHV�DUH�KHWHURJHQHRXV�ZLWK�UHVSHFW�WR�WKHLU�UHOLDQFH�RQ�QDWXUDO�UHVRXUFHV��ZKLFK�DUH�SURGXFWLYH�LQSXWV�WKDW�DUH�FRUUHODWHG�ZLWK�SROOXWLRQ�DEDWHPHQW�FRVWV��EXW�QDWXUDO�UHVRXUFH�LQWHQVLW\�LV�QRW�LQFOXGHG�LQ�WKH�UHJUHVVLRQ�
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DWWULEXWH�LQWR�D�µPHDQ�LQWHUFHSW¶� �E ��DQG�D�JURXS�VSHFLILF�GLVWXUEDQFH� LP WKDW�IRUPV�SDUW�RI�WKH�HUURU�

LLW PH � ��ZKHUH�� ���(  LP �� �� ��( PVP  L �� ���(  MLPP IRU� ML z ��DQG� ���(  MLPH ���
:KLOH�WKH�IL[HG�DQG�UDQGRP�HIIHFWV�PRGHOV�SURYLGH�FRQVLGHUDEOH�DGYDQWDJH�LQ�KDQGOLQJ�

KHWHURJHQHLW\�LQKHUHQW�LQ�FURVV�VHFWLRQDO�XQLWV��HDFK�KDV�LWV�RZQ�FDYHDWV�DQG�WKH\�FDQ�SURGXFH�TXLWH�
GLIIHUHQW�UHVXOWV��7KH�LVVXH�RI�SUHIHUHQFH�RI�RQH�RYHU�WKH�RWKHU�LV�KLJKO\�GHEDWHG��,W�LV�FOHDU�WKRXJK�WKDW�
DOORZLQJ�WKH�XQLW�VSHFLILF�HIIHFW�� L�E ��WR�EH�FRUUHODWHG�ZLWK�WKH�RWKHU�UHJUHVVRUV��DV�LQ�WKH�IL[HG�HIIHFWV�
PRGHO��PD\�EH�DWWUDFWLYH�LQ�FRPSDULVRQ�WR�WKH�DVVXPSWLRQ�WKDW�WKH�UDQGRP�HIIHFWV�DUH�XQFRUUHODWHG�
ZLWK�WKH�H[SODQDWRU\�YDULDEOHV��7KH�IL[HG�HIIHFWV�PRGHO�LV��KRZHYHU��LQIHULRU�WR�WKH�UDQGRP�HIIHFWV�
PRGHO�LQ�WHUPV�RI�GHJUHHV�RI�IUHHGRP��ZKLFK�LV�D�FUXFLDO�LVVXH�LQ�SUDFWLFH��VHH��H�J���+VLDR�������DQG�
*UHHQH��������

7KH�HVWLPDWLRQ�UHVXOWV�XVLQJ�WKH�)(0�DQG�WKH�5(0�HVWLPDWRU�DUH�UHSRUWHG�LQ�WKH�ODVW�VL[�FROXPQV�
RI�7DEOH����7KHUH�DUH�LPSRUWDQW�GLIIHUHQFHV�EHWZHHQ�WKH�WZR�PRGHOV�LQ�WHUPV�RI�WKH�VLJQ�DQG�
VLJQLILFDQFH�RI�WKH�HVWLPDWHG�FRHIILFLHQWV��7KH�VSHFLILFDWLRQ�WHVWV�VKRZ�WKDW�WKH�IL[HG�HIIHFWV�PRGHO�LV�
WR�EH�SUHIHUUHG�RYHU�WKH�SRROHG�FURVV�VHFWLRQ�DQG�WKH�UDQGRP�HIIHFWV�PRGHOV��,Q�WKH�IL[HG�HIIHFWV�
VSHFLILFDWLRQ�YLUWXDOO\�QRQH�RI�WKH�FRHIILFLHQWV�LV�VLJQLILFDQW��7KLV�LV�QRW�XQFRPPRQ��DQG�PRVW�OLNHO\�
GXH�WR�D�KLJK�FRUUHODWLRQ�EHWZHHQ�WKH�IL[HG�HIIHFWV�DQG�WKH�FRQWLQXRXV�H[SODQDWRU\�YDULDEOHV�

7KH�)(0�DQG�5(0�HVWLPDWRUV�FDQ��KRZHYHU��EH�FULWLFL]HG�IRU�QRW�KDYLQJ�DSSURSULDWH��DV\PSWRWLF�
SURSHUWLHV EHFDXVH�ZH�KDYH�D�GDWDVHW�FRPSULVLQJ�D�UHODWLYHO\�ORQJ�WLPH�VHULHV�IRU�D�UHODWLYHO\�VPDOO�
QXPEHU�RI�FURVV�VHFWLRQV��7KH�VR�FDOOHG�WLPH�VHULHV�FURVV�VHFWLRQ��76&6��HVWLPDWRU�LV�DQ�DWWUDFWLYH�
DOWHUQDWLYH��DOVR�EHFDXVH�LW�KDV�JUHDWHU�IOH[LELOLW\�LQ�PRGHOLQJ�VWRFKDVWLF�HUURU�SURFHVV��*UHHQH�������S��
������:H�SRRO�WKH�WLPH�VHULHV�RI�WKH�GLIIHUHQW�FURVV�VHFWLRQDO�XQLWV��L�H���QLQH�VHFWRUV�LQ�WKH�FDVH�RI�
*HUPDQ\�DQG�WKH�86��DQG�HLJKW�LQ�WKH�FDVH�RI�WKH�1HWKHUODQGV���EXW�ZH�HVWLPDWH�VHSDUDWH�UHJUHVVLRQV�
IRU�HDFK�FRXQWU\��)RUPDOO\��WKH�PRGHO�ORRNV�DV�

LWLWLWLWLWLWLW 3$&(5'8/6/0.1; HEEEEEE ������ ������ � ���
�� )L[HG�DQG�UDQGRP�HIIHFWV�PRGHOV�FDQ�DOVR�LQFOXGH�DQ�DGGLWLRQDO�JURXS�LQYDULDQW�SHULRG�VSHFLILF�HIIHFW��L�H���WKH�VR�FDOOHG�µWZR�ZD\¶�YDULDQW���:H�UHSRUW�WKH�UHVXOWV�IRU�WKH�µRQH�ZD\¶�YDULDQW�RQO\�EHFDXVH�WKH�UHVXOWV�RI�WKH�WZR�ZD\�YDULDQW DUH�YLUWXDOO\�LGHQWLFDO�
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6HYHUDO�YDULDQWV�FDQ�EH�RSHUDWLRQDOL]HG EDVHG�RQ�GLIIHULQJ�DVVXPSWLRQV�IRU�WKH�VWRFKDVWLF�HUURU
FRPSRQHQW��%HFDXVH�WKH�K\SRWKHVLV�RI�KRPRVNHGDVWLFLW\�LV�UHMHFWHG��VHH�7DEOH�����DQG�FRUUHODWLRQ�
DFURVV�VHFWRUV�LV�OLNHO\��ZH�XVH�WZR�YDULDQWV��7KH�ILUVW�YDULDQW�DOORZV�IRU�KHWHURVNHGDVWLFLW\�DFURVV�
VHFWRUV�� LLLW VH  ��( � ��DQG�WKH�VHFRQG�YDULDQW�FRPELQHV�JURXSZLVH�KHWHURVNHGDVWLFLW\�ZLWK�
FRQWHPSRUDQHRXV�FRUUHODWLRQ�DPRQJ�VHFWRUV�� LLLW VH  ��( � DQG� LMMWLW VHH  ��( ��ZKHUH�L DQG�M UHSUHVHQW
GLIIHUHQW�VHFWRUV��:H XVH�D�WZR�VWHS�*HQHUDOL]HG�/HDVW�6TXDUHV��*/6��HVWLPDWRU�WKDW�SURGXFHV�
PD[LPXP�OLNHOLKRRG�HVWLPDWHV��VHH�*UHHQH�������&K��������

��� *HQHUDO�PRGHO�DQG�FURVV�FRXQWU\�GLIIHUHQFHV
7KH�HVWLPDWLRQ�UHVXOWV�IRU�WKH�WZR�YDULDQWV�RI�PRGHO�����DUH�SUHVHQWHG�LQ�7DEOH����/LNHOLKRRG�5DWLR�
WHVWV�ZLWK�UHVSHFW�WR�KHWHURVNHGDVWLFLW\�DQG�FURVV�FRUUHODWLRQ��DQG�WKH�FRPELQHG�WHVW�IRU�
KHWHURVNHGDVWLFLW\�DQG�FURVV�FRUUHODWLRQ��VHH�QRWH�G�WR�7DEOH����DUH�FOHDUO\�UHMHFWHG��DQG�WKH�ODVW�WKUHH�
FROXPQV�RI�7DEOH���WKHUHIRUH�VKRZ�WKH�UHVXOWV�RI�WKH�SUHIHUUHG�VSHFLILFDWLRQ�

��7DEOH���DERXW�KHUH�!
7KH�VLJQ�DQG�VWDWLVWLFDO�VLJQLILFDQFH�RI�WKH�FRHIILFLHQW�HVWLPDWHV�DUH�VDWLVIDFWRU\��H[FHSW�IRU�WKH�

3$&(�YDULDEOH��7KH�FRHIILFLHQW�RI�3$&(�KDV�WKH�H[SHFWHG�VLJQ�IRU�*HUPDQ\�DQG�WKH�86��DQG�LW�LV�
KLJKO\�VLJQLILFDQW�LQ�WKH�FDVH�RI�WKH�86��)RU�WKH�1HWKHUODQGV��KRZHYHU��3$&(�KDV�D�FRXQWHULQWXLWLYH�
SRVLWLYH�HIIHFW�DQG�LW�LV�VLJQLILFDQWO\�GLIIHUHQW�IURP�]HUR��

,W�LV�SODXVLEOH�WR�DVVXPH�WKDW�WKH�WKUHH�FRXQWULHV�DUH�UHODWLYHO\�DEXQGDQW�LQ�ERWK�PDQ�PDGH�DQG�
VNLOOHG�ODERU�DV�ZHOO�DV�LQ�KLJK�WHFKQRORJ\�VHUYLFHV��SUR[LHG�E\�5	'���ZKHUHDV�XQVNLOOHG�ODERU�LV�
UHODWLYHO\�VFDUFH��7KH�IDFWRU�LQWHQVLW\ YDULDEOHV�DUH�WKHQ�H[SHFWHG�WR�KDYH�D�SRVLWLYH�VLJQ��H[FHSW�IRU�
WKH�XQVNLOOHG�ODERU�YDULDEOH��IRU�ZKLFK�ZH�H[SHFW�D�QHJDWLYH�VLJQ��7DEOH���VKRZV�WKDW�WKLV�LV�H[DFWO\�

�� $Q�REYLRXV�WKLUG�YDULDQW�ZRXOG�EH�WR�FRPELQH�KHWHURVNHGDVWLFLW\�DQG�FURVV�FRUUHODWLRQ�ZLWK�DXWRFRUUHODWLRQ�DPRQJ�WKH�GLVWXUEDQFHV��:H�KDYH�H[SHULPHQWHG�ZLWK�WKLV�YDULDQW�DV�ZHOO��EXW�LW�GRHV�QRW�FRQYHUJH�ZHOO��SRVVLEO\�GXH�WR�WKH�LQFRPSOHWH�QDWXUH�RI�WKH�SDQHO�DQG�ODFNLQJ�GHJUHHV�RI�IUHHGRP��7KH�*/6�HVWLPDWRU�IRU�WKH�RWKHU�WZR�YDULDQWV�UHPDLQV�XQELDVHG��EXW�LW�LV�QRW�QHFHVVDULO\�WKH�PRVW�HIILFLHQW�HVWLPDWRU�LI�DXWRFRUUHODWLRQ�LV�SUHVHQW�
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ZKDW�RFFXUV��H[FHSW�IRU�WKH�5	'�YDULDEOH��ZKLFK�KDV�WKH�µZURQJ¶�VLJQ�DQG�LV�VLJQLILFDQWO\�GLIIHUHQW�
IURP�]HUR�LQ�DOO�FDVHV��7KLV�ILQGLQJ�LV�VLPLODU�WR�WKH�UHVXOW�GRFXPHQWHG�E\�.DOW���������DQG�WKH�
DEHUUDWLRQ�PD\�EH�UHODWHG�WR�RPLWWHG�YDULDEOHV��HQGRJHQHLW\�DQG�RU�PXOWLFROOLQHDULW\��� (GHULQJWRQ�DQG�
0LQLHU���������DQG�/HYLQVRQ�DQG�7D\ORU��������ILQG�D�QHJDWLYH�FRHIILFLHQW�IRU�VNLOOHG�ODERU�DQG�D�
SRVLWLYH�FRHIILFLHQW�IRU�XQVNLOOHG�ODERU�± UHVXOWV�WKDW�GR�QRW�KDYH�DQ�LQWXLWLYH�DSSHDO��2XU�SRVLWLYH�
FRHIILFLHQW�HVWLPDWH�IRU�PDQ�PDGH�FDSLWDO�LV�VLPLODU�WR�WKH�UHVXOWV�RI�.DOW���������DQG�*URVVPDQ�DQG�
.UXHJHU���������EXW�LW�LV�GLIIHUHQW�IURP�WKH�ILQGLQJV�RI�%UDQVRQ�DQG�0RQR\LRV���������6WHUQ�DQG�
0DVNXV���������DQG�/HYLQVRQ�DQG�7D\ORU��������

$UJXDEO\��VWULQJHQF\�RI�HQYLURQPHQWDO�UHJXODWLRQ��UHODWLYH�IDFWRU�DEXQGDQFH�RI�D�FRXQWU\��DQG�
VHFWRUDO�GLIIHUHQFHV�LQ�IDFWRU�LQWHQVLW\�MRLQWO\�GHWHUPLQH�WUDGH�SDWWHUQV��&RSHODQG�DQG�7D\ORU��������
&K�����FRJHQWO\�DUJXH�DORQJ�WKHVH�OLQHV�

³«�IRU�VRPH�W\SHV�RI�LQGXVWULHV�IDFWRU�HQGRZPHQW�HIIHFWV�FDQ�UHLQIRUFH�SROOXWLRQ�SROLF\�HIIHFWV��3ROOXWLQJ�LQGXVWULHV�ZKLFK�DUH�LQWHQVLYH�LQ�XQVNLOOHG�ODERU�RU�QDWXUDO�UHVRXUFHV�WKDW�DUH�DEXQGDQW�LQ�ORZ�LQFRPH�FRXQWULHV�ZLOO�EH�DWWUDFWHG�WR�WKRVH�ORZ�LQFRPH�FRXQWULHV�ERWK�E\�IDFWRU�DEXQGDQFH�DQG�E\�OHVV�VWULQJHQW�SROLF\��:H�ZRXOG�WKHUHIRUH�H[SHFW�WR�VHH�KHWHURJHQHLW\�DFURVV�LQGXVWULHV�DV�ZHOO�DV�FRXQWULHV�LQ�WKH�HIIHFWV�RI�WKH�LQWHUDFWLRQ�EHWZHHQ�SROLF\�GLIIHUHQFHV�DQG�IDFWRU�HQGRZPHQWV�LQ�GHWHUPLQLQJ�WUDGH�SDWWHUQV�´
0XOWLFROOLQHDULW\�SURKLELWV�HVWLPDWLQJ�D�PRGHO�ZKHUH��DOO��IDFWRU�HQGRZPHQWV�DQG�HQYLURQPHQWDO�
SROLF\�DUH�FRQVLVWHQWO\�LQWHUDFWHG��:H�QRWH��KRZHYHU� WKDW�WKH�PDJQLWXGH�RI�WKH�HVWLPDWHG�HIIHFW�RI�
HQYLURQPHQWDO�VWULQJHQF\�LQ�WKH�GLIIHUHQW�FRXQWULHV�LV�LQ�OLQH�ZLWK WKH�VWULQJHQF\�RI�WKHLU�HQYLURQPHQWDO�
SROLF\��,Q�WHUPV�RI�VWULQJHQF\��3$&(��WKH�86�LV�WKH�PRVW�VWULQJHQW��ZKLOH�WKH�1HWKHUODQGV�LV�WKH�PRVW�
OD[��3ROOXWLRQ�DEDWHPHQW�FRQWURO�DQG�FDSLWDO�H[SHQGLWXUHV��3$&(��DV�D�SHUFHQWDJH�RI�WRWDO�LQYHVWPHQW�
IRU�WKH�PDQXIDFWXULQJ�LQGXVWU\�DPRXQW�WR����LQ�WKH�86�����LQ�*HUPDQ\��DQG����LQ�WKH�1HWKHUODQGV��
7KH�LPSRUWDQFH�RI�UHODWLYH�IDFWRU�HQGRZPHQWV�LQ�GHWHUPLQLQJ�WUDGH�SDWWHUQV�LPSOLHV�WKDW�3$&(�RXWOD\V�
VKRXOG�EH�VXEVWDQWLDO�HQRXJK�WR�KDYH�D�PHDVXUDEOH�HIIHFW�RQ�QHW�H[SRUWV� 7KH�UHODWLYHO\�ORZ�OHYHO�RI

�� ,Q�JHQHUDO��WKLV�W\SH�RI�UHVHDUFK�VXIIHUV�IURP�KLJK�FRUUHODWLRQV�DPRQJ�H[SODQDWRU\�YDULDEOHV��:H�KDYH�WULHG�WR�PLWLJDWH�WKLV�SUREOHP�E\�VSHFLI\LQJ�WKH�PRGHO�LQ�ILUVW�RUGHU�GLIIHUHQFHV��ZKLFK�ZRXOG�VLPXOWDQHRXVO\�UHGXFH�WKH�SRWHQWLDO�LQHIILFLHQF\�GXH�WR�VHULDO�FRUUHODWLRQ��7KLV�VSHFLILFDWLRQ�GRHVKRZHYHU�QRW�OHDG�WR�SODXVLEOH�UHVXOWV��DQG�LW�LV��DJDLQ��FRPSOLFDWHG�E\�WKH�LQFRPSOHWH�QDWXUH�RI�WKH�SDQHO��VHH�WKH�SUHFHGLQJ�IRRWQRWH���/HYLQVRQ�DQG�7D\ORU���������DQG�(GHULQJWRQ�DQG�0LQLHU��������GLVFXVV�WKH�LPSOLFDWLRQV�RI�WKH�HQGRJHQHLW\�RI�HQYLURQPHQWDO�SROLF\�
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3$&(�LQ�WKH�1HWKHUODQGV�PD\�WKHUHIRUH�JR�D�ORQJ�ZD\�WRZDUGV�H[SODLQLQJ�WKH�SRVLWLYH�FRHIILFLHQW��7KH�
ODWWHU�FDQ��KRZHYHU��RQO\�EH�WDNHQ�DV�FOHDU�HYLGHQFH�IRU�WKH�UHMHFWLRQ�RI�WKH�K\SRWKHVLV�WKDW�VWULQJHQF\�
RI�HQYLURQPHQWDO�UHJXODWLRQ�FDQ�EH�D�VRXUFH�RI�FRPSDUDWLYH�GLVDGYDQWDJH�LQ�GLUW\�JRRGV��LI�RQH�LV�
ZLOOLQJ�WR�EX\�LQWR�WKH�DSSURSULDWHQHVV�RI�D�RQH�VLGHG�VWDWLVWLFDO�WHVW��$OWHUQDWLYHO\��LW�KDV�EHHQ�
VXJJHVWHG�WKDW�WKH�HIIHFW�PD\�EH�LURQHG�RXW�E\�WKH�SURYLVLRQ�RI�JRYHUQPHQW�VXEVLGLHV�WR�LQGXVWULHV�WKDW�
DUH�SDUWLFXODUO\�KDUG�KLW�E\�UHJXODWLRQ��VHH��H�J���YDQ�%HHUV�DQG�YDQ�GHQ�%HUJK��������$UJXDEO\��WKH�VR�
FDOOHG�µSROGHU�PRGHO¶�FHQWHULQJ�RQ�FRQVHQVXV�DQG�HODERUDWH�QHJRWLDWLRQV�DPRQJ�VWDNHKROGHUV�PD\�DOVR�
FRQWULEXWH�WR�IODWWHQLQJ�RXW�WKH�PRVW�VHYHUH�LPSDFWV�RI�SROLF\�PHDVXUHV��:H�GR��KRZHYHU��QRW�ILQG�LW�
UHDVRQDEOH�WR�WDNH�WKH�SRVLWLYH�VLJQ�RI�WKH�3$&(�YDULDEOH�DV�D�FRUURERUDWLRQ�RI�WKH�3RUWHU�K\SRWKHVLV��
PDLQWDLQLQJ�WKDW�HQYLURQPHQWDO�VWULQJHQF\�DQG�FRPSHWLWLYHQHVV�DUH�SRVLWLYHO\�FRUUHODWHG�EHFDXVH�RI�
WKH�UROH�RI�LQQRYDWLRQV�DQG�WKH�HOLPLQDWLRQ�RI�;�LQHIILFLHQF\��:KLOH�RQH�FDQ�DJUHH�ZLWK�D�ZHDNHU�
LQWHUSUHWDWLRQ�RI�WKH�3RUWHU�K\SRWKHVLV��ILUPV�UHDFW�WR�ZHOO�GHVLJQHG�HQYLURQPHQWDO�SROLFLHV�E\�
LQYHVWLQJ�LQ�LQQRYDWLRQ��WKHUHE\�FXUWDLOLQJ WKH�EXUGHQ�RI�FRPSOLDQFH�ZLWK�UHJXODWLRQ���RXU�PRGHO�KDV�
QRW�EHHQ�GHVLJQHG�LQ�VXFK�D�ZD\�WKDW�LW�ZRXOG�GR�MXVWLFH�WR�WHVWLQJ�WKH�3RUWHU�K\SRWKHVLV�

��� 9DULDWLRQ�DFFRUGLQJ�WR�SROOXWLRQ�DQG�QDWXUDO�UHVRXUFH�LQWHQVLW\�
,W�LV�FRPPRQ�SUDFWLFH�LQ�WKH�HQYLURQPHQW�WUDGH�OLWHUDWXUH�WR�VSOLW�VDPSOHV�RI�REVHUYDWLRQV�RQ�FURVV�
FRXQWU\�DQG�FURVV�FRPPRGLW\�GDWD�IRU�VHSDUDWH�DQDO\VHV��DPRQJ�RWKHU�WKLQJV��WR�DFFRXQW�IRU�
KHWHURJHQHLW\�DFURVV�VHFWRUV��7KLV�SUDFWLFH�LV�REYLRXVO\ LQ�OLQH�ZLWK�WKH SUHFHGLQJ�TXRWH�IURP
&RSHODQG�DQG�7D\ORU� 9DQ�%HHUV�DQG�YDQ�GHQ�%HUJK��������DQG�;X���������IRU�H[DPSOH��FRQVLGHU�
VHSDUDWH�DQDO\VHV�IRU�SROOXWLRQ�LQWHQVLYH��3,���DQG�IRU�SROOXWLRQ�LQWHQVLYH�DQG�QRQ�UHVRXUFH�EDVHG�
�15%��LQGXVWULHV��:H�DOVR�XWLOL]H�WKLV�GLVWLQFWLRQ�DQG�HVWLPDWH�PRGHO�����DOORZLQJ�WKH�HVWLPDWHG�
FRHIILFLHQW�RI�3$&(�WR�YDU\�DFFRUGLQJ�WR�SROOXWLRQ�LQWHQVLW\ �VHH�7DEOH�����DQG�WR�SROOXWLRQ�LQWHQVLW\�
DQG�QRQ�UHVRXUFH�EDVH�IHDWXUHV��VHH�7DEOH����

��7DEOHV���DQG���DERXW�KHUH�!
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/HYLQVRQ�DQG�7D\ORU��������SRLQW�RXW�WKDW�RQH�RI�WKH�GLVTXLHWLQJ�DVSHFWV�RI�WKH�IHZ�VWXGLHV�LQ�WKH�

OLWHUDWXUH�GRFXPHQWLQJ�D�QHJDWLYH�HIIHFW�RI�SROOXWLRQ�SROLF\�RQ�FRPSHWLWLYHQHVV�LV�WKDW�WKHVH�HIIHFWV�DUH�
IRXQG�WR�EH�ZHDNHU�ZKHQ�WKH�GDWD�DUH�UHVWULFWHG�WR�3,�LQGXVWULHV��2EYLRXVO\��WKH�WKHRUHWLFDO�H[SHFWDWLRQ�
LV�WKDW�WKH�HIIHFW�RI�VWULQJHQF\�RI�HQYLURQPHQWDO�SROLF\�LV�VWURQJHU�IRU�SROOXWLRQ�LQWHQVLYH�LQGXVWULHV��
/LPLWHG�GDWD�DYDLODELOLW\�DQG�WKH�UHODWLYHO\�KLJK�OHYHO�RI�VHFWRUDO�DJJUHJDWLRQ�PDNH�WKDW�RXU�
FDWHJRUL]DWLRQ�RI�LQGXVWULHV�DV�3,�RU�13,�LV�QRW�YHU\�VWULFW��,Q�IDFW��13,�FRPSULVHV�D�PL[�RI�ERWK�3,�DQG�
13,�LQGXVWULHV��ZKHUHDV�WKH�3,�FDWHJRU\�H[FOXVLYHO\�FRQFHUQV�SROOXWLRQ�LQWHQVLYH�LQGXVWULHV��
VSHFLILFDOO\�WKH�3DSHU�DQG�%DVLF�0HWDO�LQGXVWULHV��,6,&����DQG�����VHH�7DEOH�$��LQ�WKH�$SSHQGL[�IRU�
GHWDLOV���

7KH�HVWLPDWLRQ�UHVXOWV�DUH�SUHVHQWHG�LQ�7DEOH����0LVVSHFLILFDWLRQ�WHVWV�DJDLQ�LQGLFDWH�WKDW�WKH�
KHWHURVNHGDVWLF�FURVV�FRUUHODWHG�PRGHO�LV�WKH�SUHIHUUHG�VSHFLILFDWLRQ��DQG�WKH�HDUOLHU�UHVXOWV�IRU�WKH�
IDFWRU�LQWHQVLW\�YDULDEOHV�UHPDLQ�LQWDFW��7KH�UHVXOWV�IRU�3$&(�DUH�VLPLODU�DV�ZHOO��)RU�WKH�1HWKHUODQGV��
WKH�FRXQWHULQWXLWLYH�SRVLWLYH�HIIHFW�VKRZV�XS�DJDLQ��QRZ�LQ�ERWK�3,�DQG�13,�LQGXVWULHV��)RU�*HUPDQ\��
WKH�HIIHFW�RQ�3,�LQGXVWULHV�LV�QHJDWLYH��EXW�WKH�HIIHFW�LQ�13,�LQGXVWULHV�LV�VLJQLILFDQW�DQG�SRVLWLYH��,Q�WKH�
86��WKH�JUHDWHVW�QHJDWLYH�HIIHFW�RFFXUV�IRU�3,�LQGXVWULHV��DQG�DOWKRXJK�WKH�HIIHFW�LQ�13,�LQGXVWULHV�LV�
SRVLWLYH��LW�LV�QRW�VLJQLILFDQWO\�GLIIHUHQW�IURP�]HUR��$�VOLJKWO\�GLIIHUHQW�VSHFLILFDWLRQ��FRQWDLQLQJ�3$&(�
3,�LQ�DGGLWLRQ�WR�3$&(��ZRXOG�VKRZ�ZKHWKHU�WKH�HVWLPDWH�RI�3$&(�IRU�3,�LQGXVWULHV�LV�ODUJHU�LQ�
DEVROXWH�YDOXH�WKDQ�WKH�HVWLPDWH�RI�3$&(�IRU�DOO�LQGXVWULHV��DV�ZH�ZRXOG�H[SHFW��7KH�UHVXOWV�� LQGLFDWH�
WKDW�WKLV�LV�RQO\�WKH�FDVH�IRU�*HUPDQ\��

,Q�7DEOH����ZH�VKRZ�WKH�UHVXOWV�IRU�D�VRPHZKDW�VWULFWHU�FDWHJRUL]DWLRQ�RI�LQGXVWULHV��,Q�HIIHFW��ZH�
VHSDUDWH�,6,&���� WKH�%DVLF�0HWDO�LQGXVWU\��ZKLFK�LV�WKH�RQO\�LQGXVWU\�WKDW�LV�ERWK�3,�DQG�15%��IURP�
DOO�RWKHU�LQGXVWULHV��7KH�WKHRUHWLFDO�H[SHFWDWLRQ�LV�WKDW�WKH�HIIHFW�RI�VWULQJHQF\�RI�HQYLURQPHQWDO�SROLF\�
RQ�QHW�H[SRUWV�ZLOO�EH�WKH�PRVW�SURQRXQFHG�LQ�WKH�3,�15%�VHFWRU�

7KH�UHVXOWV��VHH�7DEOH����LQYDULDEO\�VKRZ�WKDW�WKH�KHWHURVNHGDVWLF�FURVV�FRUUHODWHG�PRGHO�LV�WKH�
SUHIHUUHG�DOWHUQDWLYH��DQG�WKH�UHVXOWV�IRU�WKH�IDFWRU�LQWHQVLW\�YDULDEOHV�DUH�YLUWXDOO\�LGHQWLFDO��)RU�WKH�
1HWKHUODQGV��WKH�3$&(�UHVXOWV�DUH�VLPLODU�WR�RXU�HDUOLHU�ILQGLQJV��7KH\�DUH�SHUVLVWHQWO\�VLJQLILFDQW�DQG�

�� 5HVXOWV�DUH�QRW�VKRZQ�KHUH��EXW�DUH�DYDLODEOH�XSRQ�UHTXHVW�
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SRVLWLYH��DQG�GR�QRW�YDU\�RYHU�WKH�GLIIHUHQW�LQGXVWU\�FDWHJRUL]DWLRQV��:LWK�UHVSHFW�WR�*HUPDQ\��ERWK�
FRHIILFLHQW�HVWLPDWHV�DUH�QRZ�QHJDWLYH��DV�H[SHFWHG��EXW�QHLWKHU�LV�VLJQLILFDQWO\�GLIIHUHQW�IURP�]HUR� )RU�
WKH�86��ZH�RQFH�DJDLQ�ILQG�WKH�PRVW�QHJDWLYH�HIIHFW�RQ�WKH�VHFWRU�WKDW�LV�PRVW�YXOQHUDEOH�LQ�WHUPV�RI�
HQYLURQPHQWDO�UHJXODWLRQ��+RZHYHU��WKH�HIIHFW�RQ�DOO�RWKHU�LQGXVWULHV�LV�QRZ�SRVLWLYH�DQG�VLJQLILFDQW�

,Q�VXP��WKHUH�DUH�YDULDWLRQV�LQ�WKH�HIIHFW�RI�3$&(�ERWK�DFURVV�FRXQWULHV�DQG�DFURVV�LQGXVWULHV�
IROORZLQJ�WKHLU�SROOXWLRQ�LQWHQVLW\�DQG�GHJUHH�RI�EHLQJ�UHVRXUFH�EDVHG��)RU�*HUPDQ\�DQG�WKH�86��WKHUH�
LV�VRPH�HYLGHQFH�RI�D�QHJDWLYH�DVVRFLDWLRQ�EHWZHHQ�3$&(�DQG�QHW�H[SRUWV��7KLV�HYLGHQFH�LV�VWURQJHU�
IRU�WKH�86�WKDQ�IRU�*HUPDQ\��:H�DOVR�VHH�VLJQV�WKDW�WKH�HIIHFW�LV�VWURQJHU�IRU�SROOXWLRQ�LQWHQVLYH�DQG�
QRQ�UHVRXUFH�EDVHG�LQGXVWULHV��)RU�WKH�1HWKHUODQGV��KRZHYHU��WKHUH�LV�QR�HYLGHQFH�ZKDWVRHYHU�IRU�WKH�
K\SRWKHVL]HG�QHJDWLYH�OLQN��:H�DOVR�REVHUYH�WKDW�WKH�PDJQLWXGH�RI�WKH�HIIHFW�RI�HQYLURQPHQWDO�SROLF\�
RQ�QHW�H[SRUWV�LV�JHQHUDOO\�JUHDWHU�IRU�FRXQWULHV�ZKHUH�WKH�HQYLURQPHQWDO�UHJXODWLRQ�LV�VWULFWHU��
+RZHYHU��WKHUH�LV�QR�XQHTXLYRFDO�VXSSRUW�IRU�WKH�WKHRUHWLFDOO\�H[SHFWHG�QHJDWLYH�FRUUHODWLRQ�EHWZHHQ�
VWULFWQHVV�RI�HQYLURQPHQWDO�UHJXODWLRQ�DQG�LQWHUQDWLRQDO�FRPSHWLWLYHQHVV�RI�LQGXVWU\��QRW�HYHQ�IRU�WKH�
LQWHQVLYH�SROOXWHUV�DQG�µIRRWORRVH¶�LQGXVWULHV��DOWKRXJK�RXU�UHVXOWV�IRU�WKH�86�LQGLFDWH�WKDW�WKH�VLWXDWLRQ�
FRPHV�YHU\�FORVH�WR�WKH�K\SRWKHVL]HG�HIIHFW�

7KHVH�FRQFOXVLRQV�DUH�RI�FRXUVH�GHSHQGHQW�RQ�RXU��OLPLWHG��DELOLW\�WR�FOHDUO\�GLVWLQJXLVK�SROOXWLRQ�
LQWHQVLYH�DQG�QRQ�UHVRXUFH�EDVHG�LQGXVWULHV��0RUHRYHU��IROORZLQJ�&RSHODQG�DQG�7D\ORU¶V��������
REVHUYDWLRQ�WKDW�UHODWLYH�IDFWRU�DEXQGDQFH�FRQGLWLRQV�DQG�VWULQJHQF\�RI�UHJXODWLRQ�LQWHUDFW�LQ�D�YDULHW\�
RI�ZD\V��UHVXOWLQJ�LQ�KHWHURJHQHRXV�HIIHFWV�DFURVV�LQGXVWULHV��ZH�LQYHVWLJDWH�VHFWRUDO�YDULDWLRQ�SHU�VH�LQ�
WKH�QH[W�VXEVHFWLRQ��
����6HFWRUDO�YDULDWLRQ�SHU�VH
:H�H[SOLFLWO\�DGGUHVV�ZKHWKHU�RU�QRW�WKHUH�LV�VHFWRUDO�YDULDWLRQ��DQG�ZKHWKHU�WKLV�YDULDWLRQ�FDQ�EH�
H[SODLQHG�E\�FRQFXUUHQW�YDULDWLRQV�LQ�SROOXWLRQ��QDWXUDO�UHVRXUFH��DQG�IDFWRU�LQWHQVLWLHV��+HQFH��ZH�
DOORZ�IRU�VHFWRUDO�YDULDWLRQ�LQ�WKH�3$&(�FRHIILFLHQW�RI�HTXDWLRQ������DQG�WKHQ�KHXULVWLFDOO\�LQWHUSUHW�WKH�
GLIIHUHQW�FKDUDFWHULVWLFV�RI�D�VHFWRU�LQ�WHUPV�RI�WKH�UHODWLYH�YXOQHUDELOLW\�RI�D�VHFWRU�YLV�j�YLV�WKH�
VWULFWQHVV�RI�HQYLURQPHQWDO�SROLF\��
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��7DEOH���DERXW�KHUH�!

7KH�HVWLPDWLRQ�UHVXOWV��SUHVHQWHG�LQ�7DEOH����RQFH�DJDLQ�VKRZ�SUHIHUHQFH�IRU�WKH�KHWHURVNHGDVWLF�
FURVV�FRUUHODWHG�PRGHO��EXW�QRZ�WKH�UHVXOWV�IRU�WKH�IDFWRU�LQWHQVLW\�YDULDEOHV�DUH�VOLJKWO\�GLIIHUHQW�IURP�
WKRVH�UHSRUWHG�DERYH��7KH�PRVW�VLJQLILFDQW�FKDQJHV�DUH�WKH�VLJQ�UHYHUVDOV�RI�PDQ�PDGH�FDSLWDO�IRU�
*HUPDQ\��DQG�XQVNLOOHG�ODERU�IRU WKH�86��

:LWK�UHVSHFW�WR�WKH�LQGXVWU\�E\�LQGXVWU\�3$&(�HIIHFWV�FOHDU�VHFWRUDO�YDULDWLRQ�LV�DSSDUHQW�DFURVV�
VHFWRUV�DV�ZHOO�DV�FRXQWULHV��)RU�*HUPDQ\��,6,&��������WH[WLOHV��ZRRG��DQG�SDSHU�LQGXVWULHV��VKRZ�
GHFOLQLQJ�QHW�H[SRUWV�UHVXOWLQJ�IURP�HQYLURQPHQWDO UHJXODWLRQ��)RU�WKH�1HWKHUODQGV��,6,&�����DOWKRXJK�
QRW�VWDWLVWLFDOO\�VLJQLILFDQW��DQG����VKRZ�VLPLODU�HIIHFWV��,6,&�����PHWDO�SURGXFWV���KRZHYHU� VKRZV�WKH�
JUHDWHVW�HQYLURQPHQWDO�SROLF\�LPSDFW��6LPLODUO\��LQ�WKH�86��,6,&����DQG�����DOWKRXJK�WKH�ODWWHU�LV QRW�
VLJQLILFDQW��VKRZ�D�QHJDWLYH�FRUUHODWLRQ��DV�ZHOO�DV�,6,&�����EDVLF�PHWDO�SURGXFWV��DQG����DOWKRXJK�WKH�
ODWWHU�LV�DJDLQ�QRW�VLJQLILFDQWO\�GLIIHUHQW�IURP�]HUR��

&DQ�ZH�KHXULVWLFDOO\�LQWHUSUHW�WKHVH�ILQGLQJV�LQ�WHUPV�RI�SROOXWLRQ��UHVRXUFH�EDVH��DQG�IDFWRU�
LQWHQVLWLHV"�*RLQJ�EDFN�WR�WKH�UHVXOWV�DOORZLQJ�IRU�YDULDWLRQ�LQ�3,�DQG�15%�LQGXVWULHV��VHH�7DEOHV���
DQG����VKRZV�WKDW�WKH�FXUUHQW�UHVXOWV�DUH�QRW�DW�RGGV�ZLWK�WKRVH�REWDLQHG�HDUOLHU��6HFWRUV����DQG����DUH�
DJDLQ�VXVFHSWLEOH�WR�HQYLURQPHQWDO�UHJXODWLRQ� DOWKRXJK�WKH�FXUUHQW�UHVXOWV�UHYHDO�WKDW�WKLV�FRQFOXVLRQ�
KROGV�VSHFLILFDOO\�IRU�,6,&����LQ�*HUPDQ\��DQG�,6,&����LQ�WKH�86��:H�QRZ�DOVR�ILQG�WKDW�,6,&���������
DQG�����H[FHSW�IRU�*HUPDQ\��DUH�SURQH�WR�EH�DIIHFWHG�E\�HQYLURQPHQWDO�SROLF\��+HQFH��ZKLOH�SROOXWLRQ�
DQG�QDWXUDO�UHVRXUFH�LQWHQVLW\�FDQ�EH�VHHQ�DV�QHFHVVDU\�FULWHULD�IRU�WKH�FDWHJRUL]DWLRQ�RI�KHWHURJHQHLW\�
RI�LQGXVWULHV�LQ�YLHZ�RI�HQYLURQPHQWDO�SROLF\�PDNLQJ��WKH\�DUH�QRW�VXIILFLHQW��$UJXDEO\��RWKHU�VHFWRUDO�
FKDUDFWHULVWLFV��VSHFLILFDOO\�IDFWRU�LQWHQVLW\��DUH�PRVW�OLNHO\�UHOHYDQW�DV�ZHOO��)RU�LQVWDQFH��,6,&����DQG�
���DUH�DIIHFWHG�E\�HQYLURQPHQWDO�SROLF\��EXW�WKH\�DUH�DW�WKH�VDPH�WLPH�WKH�PRVW�XQVNLOOHG�ODERU�
LQWHQVLYH�LQGXVWULHV��VHH�DOVR�)LJXUH�����&RQVHTXHQWO\��ZKLOH�WKHVH�LQGXVWULHV�DUH�PRVW�OLNHO\�QRW�
VXEMHFW�WR�WKH�PRVW�VWULQJHQW�HQYLURQPHQWDO�UHJXODWLRQ��WKH�UHODWLYH�IDFWRU�DEXQGDQFH�FRQGLWLRQ��L�H���
WKH�UHODWLYH�VFDUFLW\�RI�XQVNLOOHG�ODERU��LPSOLHV�WKDW�HYHQ�D�PRGHUDWHO\�VWULQJHQW�UHJXODWLRQ�HYRNHV�D�
GHFOLQH�LQ�QHW�H[SRUWV��:H�WDNH�WKLV�DV�SODLQ�VXSSRUW�IRU�&RSHODQG�DQG�7D\ORU¶V��������YLHZ�WKDW�WUDGH�
SDWWHUQV�DUH�GHWHUPLQHG�MRLQWO\�E\�UHODWLYH�IDFWRU�DEXQGDQFH�DQG�UHODWLYH�VWULQJHQF\�RI�HQYLURQPHQWDO�
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UHJXODWLRQ��(YHQ�PRUH�VR��EHFDXVH�WKH�QRQ�VXVFHSWLELOLW\�RI�,6,&������������DQG����WKDW�ZH�ILQG��FDQ�EH�
H[SODLQHG�E\�WKH�KLJK�LQWHQVLW\�DV�ZHOO�DV�DEXQGDQFH�RI�PDQ�PDGH�FDSLWDO�DQG�VNLOOHG�ODERU�LQ�WKHVH�
VHFWRUV�LQ�HDFK�RI�WKH�FRXQWULHV�FRQVLGHUHG��$GPLWWHGO\��WKH�FDVH�LV�OHVV�FOHDU�FXW�IRU�,6,&�����IRU�
ZKLFK�ZH�ILQG�UDWKHU�FRXQWHULQWXLWLYH�UHVXOWV��)LQDOO\��DOWKRXJK�WKH�UHVXOWV�IRU�,6,&����DQG����PD\�
VHHP�HUUDWLF��ZH�ZRXOG�OLNH�WR�SRLQW�RXW�WKDW�WKHVH�VHFWRUV�DUH�UHODWLYHO\�LQWHQVLYH�LQ�WHUPV�RI�VNLOOHG�
ODERU�DQG�PDQ�PDGH�FDSLWDO��6LQFH�WKH�WKUHH�FRXQWULHV�DUH�DEXQGDQW�LQ�WKHVH�IDFWRUV��WKH�IDFWRU�LQWHQVLW\�
RI�WKHVH�LQGXVWULHV�QHXWUDOL]HV�WKH�HURGLQJ�HIIHFW�RI�VWULQJHQW�HQYLURQPHQWDO�UHJXODWLRQ�RQ�H[SRUW�
FRPSHWLWLYHQHVV��

6XPPLQJ�XS��WKH�HYLGHQFH�SURYLGHG�E\�WKH�HVWLPDWLRQ�UHVXOWV�DOORZLQJ�IRU�VHFWRUDO�YDULDWLRQ�GR�QRW�
OHQG�VXSSRUW�WR�WKH�H[LVWHQFH�RI�DQ�XQFRQGLWLRQDO�QHJDWLYH�OLQN�EHWZHHQ�VWULQJHQF\�DQG�QHW�H[SRUWV�IRU�
WKH�PDQXIDFWXULQJ�LQGXVWU\�LQ�JHQHUDO��7KHUH�LV�DSSDUHQW�YDULDWLRQ�DFURVV�LQGXVWULHV��&HWHULV�SDULEXV��
SROOXWLRQ�LQWHQVLYH�LQGXVWULHV�DUH�PRUH�VXVFHSWLEOH�WR�VWULQJHQF\�RI�HQYLURQPHQWDO�UHJXODWLRQ��
0RUHRYHU��WKH�LPSDFW�RI�HQYLURQPHQWDO�SROLF\�LV�FRQGLWLRQDO�XSRQ�VHFWRUDO�YDULDWLRQ�LQ�IDFWRU�LQWHQVLW\�
DQG�D�FRXQWU\¶V�FKDUDFWHULVWLFV�LQ�WHUPV�RI�IDFWRU�DEXQGDQFH��6LQFH�WKH�FRXQWULHV�FRQVLGHUHG�DUH�
UHODWLYHO\�VFDUFH�LQ�XQVNLOOHG�ODERU�VHUYLFHV��HYHQ�D�PRGHUDWHO\�VWULQJHQW�HQYLURQPHQWDO�UHJXODWLRQ�LV�
SURQH�WR�OHDG�WR�D�GHFOLQH�LQ�QHW�H[SRUWV�RI�WKRVH�LQGXVWULHV�WKDW�DUH�LQWHQVLYH�LQ�WKH�XVH�RI�XQVNLOOHG�
ODERU�VHUYLFHV��&RQYHUVHO\��LQGXVWULHV�ZKLFK�DUH VXIILFLHQWO\�LQWHQVLYH�LQ�VNLOOHG�ODERU�DQG�PDQ�PDGH�
FDSLWDO��WKH�DEXQGDQW�IDFWRUV�LQ�HDFK�RI�WKH�WKUHH�FRXQWULHV��KDYH�D�PRUH�UHVLOLHQW�H[SRUW�SHUIRUPDQFH��
HYHQ�XQGHU�FRQGLWLRQV�RI�VWULFW�HQYLURQPHQWDO�UHJXODWLRQ�

7KLV�UHVXOW�VKHGV�QHZ�OLJKW�RQ�WKH�UHVXOWV�REWDLQHG�LQ�WKH�OLWHUDWXUH�VR�IDU��$V�PHQWLRQHG�DERYH��WKH�
UHVXOWV�KDYH�QRW�EHHQ�YHU\�FRQVLVWHQW�DQG�FOHDU��VHH�DOVR�0XODWX��)ORUD[�DQG�:LWKDJHQ�������IRU�D�
TXDQWLWDWLYH�DVVHVVPHQW���7KH�FURVV�FRXQWU\�VWXGLHV��EDVHG�HLWKHU�RQ�WKH�+HFNVFKHU�2KOLQ��+2��RU WKH�
JUDYLW\�PRGHOLQJ�DSSURDFK��VKRZ�PL[HG�UHVXOWV��:KLOH�'LDNRVDYYDV��������DQG�YDQ�%HHUV�DQG�YDQ�GHQ�
%HUJK��������ILQG�HYLGHQFH�RI�WKH�K\SRWKHVL]HG�QHJDWLYH�OLQN��7REH\���������;X���������DQG�+DUULV��
.zQ\j�DQG�0jW\jV��������GR�QRW��7KH�FURVV�FRPPRGLW\�VWXGLHV��ZKLFK�DUH�FRQFHUQHG�ZLWK�WKH�86�
PDQXIDFWXULQJ�LQGXVWU\��XVLQJ�WKH�+2�PRGHO��DOVR�VKRZ�YDU\LQJ�UHVXOWV��EXW�RQ�DYHUDJH�WKH\�ILQG�
HYLGHQFH�IRU�WKH�SURFODLPHG�QHJDWLYH�OLQN�EHWZHHQ�FRPSOLDQFH�FRVWV�RI�HQYLURQPHQWDO�UHJXODWLRQ�DQG�
H[SRUW�SHUIRUPDQFH�RI�µGLUW\¶�LQGXVWULHV��7KH�QRYHOW\�RI�RXU�UHVXOWV�LV�WKH�UHYHODWLRQ�RI�WKH�OLQN�
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EHWZHHQ�HQYLURQPHQWDO�UHJXODWLRQ�DQG�WUDGH�IORZV�QRW�PHUHO\�EHLQJ�DQ�LVVXH�RI�SROOXWLRQ�LQWHQVLW\��RU�
µGLUWLQHVV¶�IRU�WKDW�PDWWHU���EXW�WKH�FRQGLWLRQLQJ�RI�WKLV�OLQN�WR�GLIIHUHQWLDOV�LQ�VWULQJHQF\�DQG�UHODWLYH�
IDFWRU�DEXQGDQFH�
���&RQFOXVLRQV
,Q�WKLV�SDSHU��ZH�REWDLQ�QHZ�HPSLULFDO�HYLGHQFH�RQ�WKH�HIIHFW�RI�HQYLURQPHQWDO�UHJXODWLRQ�FRPSOLDQFH�
FRVWV�RQ�WKH�H[SRUW�SHUIRUPDQFH�RI�WKH�PDQXIDFWXULQJ�LQGXVWU\��:H�VSHFLI\�HPSLULFDO�PRGHOV�LQ�
UHIHUHQFH WR�D�UHFHQWO\�GHYHORSHG�JHQHUDO�HTXLOLEULXP�PRGHO�RI�WUDGH�DQG�SROOXWLRQ��&RSHODQG�DQG�
7D\ORU��������7KLV�WKHRUHWLFDO�PRGHO�DVVHUWV�WKDW�WUDGH�SDWWHUQV�LQ�GLUW\�JRRGV�DUH�GHWHUPLQHG�E\�WKH�
LQWHUDFWLRQ�RI�WKH�VWULQJHQF\�RI�HQYLURQPHQWDO�UHJXODWLRQ�DQG�UHODWLYH�IDFWRU�DEXQGDQFH��&RQVHTXHQWO\��
FRQFXUUHQW�HPSLULFDO�DQDO\VHV�VKRXOG�ILQG�KHWHURJHQHLW\�DFURVV�VHFWRUV�DQG�FRXQWULHV�ZLWK�UHVSHFW�WR�
WKH�LPSDFW�RI�VWULQJHQF\�RI�UHJXODWLRQ�RQ�QHW�H[SRUWV��7KH�REVHUYHG�KHWHURJHQHLW\�VKRXOG�EH�
DWWULEXWDEOH�WR�VWULQJHQF\�GLIIHUHQWLDOV��VHFWRUDO�IDFWRU�LQWHQVLW\��DQG�FRXQWU\�E\�FRXQWU\�IDFWRU�
DEXQGDQFH��

:H�HVWLPDWH�HPSLULFDO�PRGHOV�IRU�D�QHZO\�GHYHORSHG�GDWDVHW�FRQFHUQHG�ZLWK�QLQH�WZR�GLJLW�,6,&�
PDQXIDFWXULQJ�LQGXVWULHV�LQ�*HUPDQ\��WKH�1HWKHUODQGV��DQG�WKH�86��7KH�DQDO\VLV�LQYROYHV�D�VHULHV�RI�
FURVV�FRPPRGLW\�UHJUHVVLRQV�RI�QHW�H[SRUWV�RQ�VXJJHVWHG�GHWHUPLQDQWV�RI�FRPPRGLW\�WUDGH��DQG�
SROOXWLRQ�DEDWHPHQW�FDSLWDO�H[SHQGLWXUHV��:H�SD\�GXH�DWWHQWLRQ�WR�YDULDWLRQV�DFURVV�VHFWRUV�DQG�
FRXQWULHV��DQG�XWLOL]H�DQ�HFRQRPHWULF WHFKQLTXH�UHIHUUHG�WR�DV�WKH�WLPH�VHULHV�FURVV�VHFWLRQ�HVWLPDWRU�
WKDW�ILWV�RXU�GDWD�FKDUDFWHULVWLFV�ZHOO��

7KH�HPSLULFDO�UHVXOWV�VKRZ�WKDW�WKH�HVWLPDWHG�HIIHFWV�RI�VWULQJHQF\�RI�HQYLURQPHQWDO�UHJXODWLRQ�RQ�
H[SRUW�FRPSHWLWLYHQHVV�GLIIHU�DFURVV�WKH�WKUHH�FRXQWULHV���)RU�WKH�86��ZH�FRQVLVWHQWO\�ILQG�HYLGHQFH�IRU�
WKH�K\SRWKHVLV�WKDW�VWULQJHQF\�RI�HQYLURQPHQWDO�UHJXODWLRQ�LV�D�VRXUFH�RI�FRPSDUDWLYH�GLVDGYDQWDJH�LQ�
GLUW\�LQGXVWULHV��)RU�*HUPDQ\��WKH�HYLGHQFH�RI�WKLV�QHJDWLYH�OLQN�LV�ERUQ�RXW�IRU�SROOXWLRQ�LQWHQVLYH�
LQGXVWULHV���)RU�WKH�1HWKHUODQGV��KRZHYHU��QHLWKHU�WKH�DJJUHJDWH�DQDO\VLV��QRU�WKH�DQDO\VLV�DOORZLQJ�IRU�
YDULDWLRQ�DFURVV�SROOXWLRQ�LQWHQVLW\�DQG�IRRWORRVH�LQGXVWULHV��VKRZV�WKH�K\SRWKHVL]HG�HIIHFW��2QO\�ZKHQ�
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DOORZLQJ�IRU�VHFWRUDO�YDULDWLRQ�SHU�VH��ZH�ILQG�HYLGHQFH�IRU�WKH�QHJDWLYH�OLQN�LQ�WKH�ZRRG�DQG�
IDEULFDWHG�PHWDO�LQGXVWULHV��

:H�VKRZ�WKDW�VHFWRUDO�YDULDWLRQ�LQ�SROOXWLRQ�LQWHQVLW\�DQG�WKH�H[WHQW�WR�ZKLFK�LQGXVWULHV�DUH�
UHVRXUFH�EDVHG�DUH�QHFHVVDU\�EXW�QRW�VXIILFLHQW�FULWHULD�WR�H[SODLQ�WKH�LQGXVWU\�E\�LQGXVWU\�DQG�
FRXQWU\�E\�FRXQWU\�YDULDWLRQ�LQ�WKH�REVHUYHG�HIIHFWV�RI�HQYLURQPHQWDO�SROLF\�RQ�LQWHUQDWLRQDO�WUDGH���
7KH�REVHUYHG�HPSLULFDO�UHJXODULWLHV�DUH��KRZHYHU��FRQVLVWHQW�ZLWK�DQ�LQWHUSUHWDWLRQ�WKDW�GRHV�QRW�RQO\�
DFFRXQW�IRU�VWULQJHQF\�GLIIHUHQWLDOV�LQ�HQYLURQPHQWDO�UHJXODWLRQ�DQG�WKH�GLUWLQHVV�RI�GLIIHUHQW�
LQGXVWULHV��EXW�DOVR�H[SOLFLWO\�FRQVLGHUV�WKH�IDFWRU�LQWHQVLW\�RI�WKH�GLIIHUHQW�LQGXVWULHV�DQG�WKH�UHODWLYH�
IDFWRU�DEXQGDQFH�RI�FRXQWULHV��)RU�D�FRXQWU\�LQ�ZKLFK�D�VSHFLILF�SURGXFWLRQ�IDFWRU�LV�UHODWLYHO\�VFDUFH�
DQG�DW�WKH�VDPH�WLPH�DQ�LQGXVWU\�LQWHQVLYHO\�XVHV�WKLV�IDFWRU�HYHQ�D�PRGHVWO\�VWULQJHQW�HQYLURQPHQWDO�
UHJXODWLRQ�ZLOO�HYRNH�D�GHFOLQH�LQ�QHW�H[SRUWV��7KLV�VLWXDWLRQ�RFFXUV�IRU�WKH�WH[WLOHV��ZRRG��DQG�
IDEULFDWHG�PHWDO�LQGXVWULHV�LQ�DOO�WKUHH�FRXQWULHV��H[FHSW�IRU�WKH�ODWWHU�LQ�*HUPDQ\���&RQYHUVHO\��
LQGXVWULHV�WKDW�DUH�LQWHQVLYH�LQ�SURGXFWLRQ�IDFWRUV�WKDW�DUH�DEXQGDQW�LQ�WKH�FRXQWULHV�FRQVLGHUHG�VKRZ�
UHVLOLHQW�H[SRUW�SHUIRUPDQFHV��HYHQ�WKRXJK�HQYLURQPHQWDO�UHJXODWLRQ�LV�UHODWLYHO\�VWULFW��:H�VKRZ�WKDW�
WKLV�VLWXDWLRQ�SUHYDLOV�LQ��IRU�LQVWDQFH��WKH�IRRG��FKHPLFDO��DQG�QRQ�PHWDOOLF�PLQHUDO�LQGXVWULHV�LQ�WKH�
WKUHH�FRXQWULHV�FRQVLGHUHG�

*LYHQ�WKH�ODFN�RI�UREXVWQHVV�RI�UHVHDUFK�UHVXOWV�LQ�WKLV�DUHD��DQG�VLPXOWDQHRXVO\�WKH�LPSRUWDQFH�
DWWDFKHG�WR�HQYLURQPHQWDO�SROLF\�PDNLQJ�LQ�WKH�FRQWH[W�RI�LQWHUQDWLRQDO�WUDGH��IXUWKHU�HPSLULFDO�
UHVHDUFK�LV�QHFHVVDU\��:H�UHFRPPHQG�VXFK�UHVHDUFK�EH�IRFXVHG�RQ�WKH�WULDG�RI�HQYLURQPHQWDO�
UHJXODWLRQ��IDFWRU�LQWHQVLW\�RI�LQGXVWULHV��DQG�UHODWLYH�IDFWRU�DEXQGDQFH�RI�FRXQWULHV��UDWKHU�WKDQ�WKH�
FRQVLGHUDWLRQ�RI�HQYLURQPHQWDO�UHJXODWLRQ�LQ�LVRODWLRQ����
$SSHQGL[��'DWD�VRXUFHV
'HWDLOHG�GDWD�VRXUFHV�DUH�DV�IROORZV�� SROOXWLRQ�DEDWHPHQW�FRVW ��%RXPDQ�������� *'3�GHIODWRU��2(&'��2UJDQL]DWLRQ�IRU�(FRQRPLF�&R�RSHUDWLRQ�DQG�'HYHORSPHQW�������2(&'�PDLQ�HFRQRPLF�LQGLFDWRUV������±�������2(&'��3DULV� H[FKDQJH�UDWH��2(&'��3XUFKDVLQJ�SRZHU�SDULW\��KWWS���ZZZ�RHFG�RUJ�� 86�*'3�GHIODWRU��86�%XUHDX�RI�(FRQRPLF�$QDO\VLV��KWWS���ZZZ�EHD�GRF�JRY�� YDOXH�DGGHG��FDSLWDO��ODERU��LPSRUW DQG H[SRUW��DQG�5	'�H[SHQGLWXUHV��7KH�2(&'�67$1'$7$%$6(�IRU�LQGXVWULDO�DQDO\VLV������±����������±����������±������DQG�����±�������5	'�H[SHQGLWXUHV�LQ�LQGXVWU\������±������2(&'������HGLWLRQ�������±������2(&'������
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HGLWLRQ���)RUHLJQ�WUDGH�E\�FRPPRGLWLHV��2(&'�����±������YRO������,QGXVWULDO�VWUXFWXUH�VWDWLVWLFV�FRUH�GDWD������±����������±����������±������DQG�����±�������2(&'��3DULV�

%RXPDQ� ������� JLYHV� H[WHQVLYH� GHWDLOV� DERXW� SROOXWLRQ� DEDWHPHQW� DQG� FRQWURO� FDSLWDO� H[SHQGLWXUHV��3$&(��� ,QYHVWPHQWV� GLUHFWHG� DW� SURWHFWLRQ� RI� ZRUNHUV¶� KHDOWK� DUH� H[FOXGHG�� 7KH� GHILQLWLRQV� DUH�VOLJKWO\�GLIIHUHQW�IRU�WKH�WKUHH�FRXQWULHV�FRQVLGHUHG��� *HUPDQ\��DQ\�QHZ�LQYHVWPHQW�GLUHFWHG�DW�SURWHFWLRQ�RI�HQYLURQPHQWDO�GDPDJH�DULVLQJ�IURP�SURGXFWLRQ�SURFHVVHV�DQG�DW�SURGXFLQJ�HQYLURQPHQWDOO\�EHQLJQ�SURGXFWV�� WKH�1HWKHUODQGV��DQ\�LQYHVWPHQW�DLPHG�DW�WKH�UHGXFWLRQ�RI�HPLVVLRQV�WKDW�DULVH�IURP�SURGXFWLRQ�SURFHVVHV�DQG�HQG�XS�RXWVLGH�WKH�SUHPLVHV�RI�WKH�ILUP��DQG� 86��DQ\�LQYHVWPHQW�DLPHG�DW�UHGXFLQJ�HPLVVLRQV�RI�SROOXWDQWV��H[FHSW�VRLO�SROOXWDQWV��DULVLQJ�IURP�SURGXFWLRQ�DFWLYLWLHV�
7DEOH�$��SURYLGHV�WKH�FODVVLILFDWLRQ�RI�LQGXVWULHV�ZLWK�UHVSHFW�WR�SROOXWLRQ�LQWHQVLW\��/RZ�DQG�<HDWV��������UHVRXUFH�EDVH��81,'2��������DQG�LQGXVWU\�FODVVLILFDWLRQV��,QGXVWULDO�6WDWLVWLFV�<HDUERRN��������9ROXPH�LL��&RPPRGLW\�SURGXFWLRQ�VWDWLVWLFV��8QLWHG�1DWLRQV���

��7DEOH�$��DERXW�KHUH�!
$FNQRZOHGJHPHQWV
7KLV�UHVHDUFK�LV�SDUWO\�IXQGHG�E\�WKH�1HWKHUODQGV�2UJDQLVDWLRQ�IRU�6FLHQWLILF�5HVHDUFK��1:2��LQ�WKH�(QYLURQPHQW�DQG�(FRQRP\�3URJUDP��:H�ZRXOG�OLNH�WR�WKDQN�-HURHQ�YDQ�GHQ�%HUJK��+HQGULN�)ROPHU��6KHOE\�*HUNLQJ��0LFKDHO�5DXVFKHU��DQG�$DUW�GH�=HHXZ�IRU�FRPPHQWV�DQG�VXJJHVWLRQV�RQ�HDUOLHU�YHUVLRQV�RI�WKLV�SDSHU� 7KH�XVXDO�GLVFODLPHU�DSSOLHV�
5HIHUHQFHV
$QGHUVRQ��-����������&RPPHQW�RQ�³FURVV�VHFWLRQ�HVWLPDWLRQ´��,Q�5��)HHQVWUD��HG����(PSLULFDO�0HWKRGV�IRU�,QWHUQDWLRQDO�7UDGH �SS����±�����&DPEULGJH�0$��0,7�3UHVV�$QWZHLOHU��:���&RSHODQG��%���DQG�7D\ORU��6����������,V�IUHH�WUDGH�JRRG�IRU�WKH�HQYLURQPHQW"�$PHULFDQ�(FRQRPLF�5HYLHZ���������±����%HHUV� &��Y���DQG�%HUJK��-��YDQ�GHQ���������$Q�(PSLULFDO�0XOWL�&RXQWU\�$QDO\VLV�RI�WKH�,PSDFW�RI�(QYLURQPHQWDO�5HJXODWLRQ�RQ�)RUHLJQ�7UDGH�)ORZV��.\NORV��������±���%RXPDQ��0����������(QYLURQPHQWDO�&RVWV�DQG�&DSLWDO�)OLJKW ��3K'�WKHVLV��7LQEHUJHQ�,QVWLWXWH�5HVHDUFK�6HULHV��8QLYHUVLW\�RI�$PVWHUGDP��$PVWHUGDP�%UDQVRQ��:���DQG�0RQR\LRV��1����������)DFWRU�LQSXWV�LQ�8�6��WUDGH��-RXUQDO�RI�,QWHUQDWLRQDO�(FRQRPLFV��������±����&KLDQJ��$����������)XQGDPHQWDO�0HWKRGV�RI�0DWKHPDWLFDO�(FRQRPLFV��WKLUG�HG����6LQJDSRUH��0F*UDZ�+LOO��&RSHODQG��%���DQG�7D\ORU��6����������1RUWK�6RXWK�WUDGH�DQG�WKH�HQYLURQPHQW��4XDUWHUO\�-RXUQDO�RI�(FRQRPLFV����������±����&RSHODQG��%���DQG�7D\ORU��6����������7UDGH�DQG�WUDQVERXQGDU\�SROOXWLRQ��$PHULFDQ�(FRQRPLF�5HYLHZ ���������±����&RSHODQG��%�� DQG�7D\ORU��6����������,QWHUQDWLRQDO�7UDGH�DQG�WKH�(QYLURQPHQW��7KHRU\ DQG (YLGHQFH��3ULQFHWRQ��3ULQFHWRQ�8QLYHUVLW\�3UHVV�'HDUGRUII��$����������7HVWLQJ�WUDGH�WKHRULHV�DQG�SUHGLFWLQJ�WUDGH�IORZV��,Q�5��-RQHV�DQG�3��.HQHQ��HGV����+DQGERRN�RI�,QWHUQDWLRQDO�(FRQRPLFV �9RO�����SS�����±����� $PVWHUGDP��1RUWK�+ROODQG�'LDNRVDYYDV��'����������7KH�LPSDFW�RI�HQYLURQPHQWDO�SROLFLHV�RQ�DJULFXOWXUDO�WUDGH��-RXUQDO�RI�,QWHUQDWLRQDO�'HYHORSPHQW ��������±����(GHULQJWRQ��-���DQG�0LQLHU��-����������,V�HQYLURQPHQWDO�SROLF\�D�VHFRQGDU\�WUDGH�EDUULHU" &DQDGLDQ�-RXUQDO�RI�(FRQRPLFV ���������±����
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*UHHQH��:����������(FRQRPHWULF�$QDO\VLV �IRXUWK�HG����8SSHU�6DGGOH�5LYHU�1-��3UHQWLFH�+DOO�,QWHUQDWLRQDO�*ULOLFKHV��=����������1RWHV�RQ�WKH�UROH�RI�HGXFDWLRQ�LQ�SURGXFWLRQ�IXQFWLRQV�DQG�JURZWK��,Q�:��+DQVHQ��HG����(GXFDWLRQ��,QFRPH��DQG�+XPDQ�&DSLWDO �SS����±������86$��1DWLRQDO�%XUHDX�RI�(FRQRPLF�5HVHDUFK��,QF�*URVVPDQ��*���DQG�.UXHJHU��$����������(QYLURQPHQWDO�LPSDFWV�RI�D�1RUWK�$PHULFDQ�IUHH�WUDGH�DJUHHPHQW��,Q�3��*DUEHU��HG����7KH�8�6��0H[LFDQ�)UHH�7UDGH�$JUHHPHQW �SS����±�����&DPEULGJH�0$��0,7�3UHVV�+DUNQHVV��-����������&URVV�VHFWLRQ�WHVW�RI�WKH�+HFNVFKHU�2KOLQ�7KHRUHP��5HSO\��$PHULFDQ�(FRQRPLF�5HYLHZ����������±�����+DUNQHVV��-����������7KH�IDFWRUV�SURSRUWLRQV�PRGHO�ZLWK�PDQ\�QDWLRQV��JRRGV�DQG�IDFWRUV��WKHRU\�DQG�HYLGHQFH��7KH�5HYLHZ�RI�(FRQRPLFV�DQG�6WDWLVWLFV ���������±����+DUULV��0���.zQ\j��/���DQG�0jW\jV��/����������0RGHOLQJ�WKH�LPSDFW�RI�HQYLURQPHQWDO�UHJXODWLRQ�RQ�ELODWHUDO�WUDGH�IORZV��2(&'������±������7KH�:RUOG�(FRQRP\���������±����+VLDR��&����������$QDO\VLV�RI�3DQHO�'DWD��1HZ�<RUN��&DPEULGJH�8QLYHUVLW\�3UHVV�-DIIH��$���3HWHUVRQ��6���3RUWQH\��3���DQG�6WDYLQV��5����������(QYLURQPHQWDO�UHJXODWLRQ�DQG�WKH�FRPSHWLWLYHQHVV�RI�86�PDQXIDFWXULQJ��ZKDW�GRHV�WKH�HYLGHQFH�WHOO�XV"�-RXUQDO�(FRQRPLF�/LWHUDWXUH����� ���±����-HSSHVHQ��7����������(QYLURQPHQWDO�5HJXODWLRQ�LQ�D�)HGHUDO�)UDPHZRUN��)UDPLQJ�(QYLURQPHQWDO�3ROLF\�LQ�WKH�(XURSHDQ�8QLRQ ��&KHOWHQKDP��1RUWKDPSWRQ��(GZDUG�(OJDU�.DOW��-����������7KH�LPSDFW�RI�GRPHVWLF�HQYLURQPHQWDO�UHJXODWRU\�SROLFLHV�RQ�8�6��LQWHUQDWLRQDO�FRPSHWLWLYHQHVV��,Q�0��6SHQFH�DQG�+��+D]DUG��HGV����,QWHUQDWLRQDO�FRPSHWLWLYHQHVV� �SS�����±/HDPHU��(����������&URVV�VHFWLRQ�HVWLPDWLRQ�RI�WKH�HIIHFWV�RI�WUDGH�EDUULHUV��,Q�5��)HHQVWUD��HG����(PSLULFDO�0HWKRGV�IRU�,QWHUQDWLRQDO�7UDGH �SS����±�����&DPEULGJH�0$��0,7�SUHVV�/HYLQVRQ��$���DQG�7D\ORU��6����������7UDGH�DQG�WKH�(QYLURQPHQW��8QPDVNLQJ�WKH�3ROOXWLRQ�+DYHQ�(IIHFW��8QSXEOLVKHG�PDQXVFULSW��8�6��1DWLRQDO�6FLHQFH�)RXQGDWLRQ�/RZ��3���DQG�<HDWV��$����������'R�µGLUW\¶�LQGXVWULHV�PLJUDWH"�,Q�3��/RZ��HG����,QWHUQDWLRQDO�7UDGH�DQG�WKH�(QYLURQPHQW � :DVKLQJWRQ�'&��:RUOG�%DQN�0XODWX��$����������5HODWLYH�6WULQJHQF\�RI�(QYLURQPHQWDO�5HJXODWLRQ�DQG�,QWHUQDWLRQDO�&RPSHWLWLYHQHVV��3K�'��WKHVLV��7LQEHUJHQ�,QVWLWXWH�5HVHDUFK 6HULHV��9ULMH�8QLYHUVLWHLW�$PVWHUGDP�0XODWX��$���)ORUD[��5���DQG�:LWKDJHQ��&����������(QYLURQPHQWDO�UHJXODWLRQ�DQG�FRPSHWLWLYHQHVV��DQ�H[SORUDWRU\�PHWD�DQDO\VLV��,Q�&��%RHKULQJHU�DQG�$��/RHVFKHO��HGV����(PSLULFDO�0RGHOLQJ�RI�WKH�(FRQRP\�DQG�WKH�(QYLURQPHQW �=(:�(FRQRPLF�6WXGLHV��9RO������SS����±�����+HLGHOEHUJ��3K\VLFD�9HUODJ�2VDQJ��7���DQG�1DQG\��$����������,PSDFW�RI�8�6��(QYLURQPHQWDO�5HJXODWLRQ�RQ�WKH�&RPSHWLWLYHQHVV�RI�0DQXIDFWXULQJ�,QGXVWULHV��:RUNLQJ�SDSHU��6RXWKHUQ�0HWKRGLVW�8QLYHUVLW\��3XEOLF�6HUYLFH�(OHFWULF�DQG�*DV��1HZDUN�3HWKLJ��5����������3ROOXWLRQ��ZHOIDUH��DQG�HQYLURQPHQWDO�SROLF\�LQ�WKH�WKHRU\�RI�FRPSDUDWLYH�DGYDQWDJH��-RXUQDO�RI�(QYLURQPHQWDO�(FRQRPLFV�D QG�0DQDJHPHQW��������±����6LHEHUW��+����������(QYLURQPHQWDO�SURWHFWLRQ�DQG�LQWHUQDWLRQDO�VSHFLDOL]DWLRQ��:HOWZLUWVFKDIWOLFKHV�$UFKLY����������±����6LHEHUW��+����������(QYLURQPHQWDO�TXDOLW\�DQG�WKH�JDLQV�IURP�WUDGH��.\NORV���������±����6WHUQ��5���DQG�0DVNXV��.����������'HWHUPLQDQWV�RI�WKH�VWUXFWXUH�RI�8�6��IRUHLJQ�WUDGH������±����-RXUQDO�RI�,QWHUQDWLRQDO�(FRQRPLFV ���������±�����7REH\��-����������7KH�LPSDFW�RI�GRPHVWLF�HQYLURQPHQWDO�SROLF\�RQ�LQWHUQDWLRQDO�WUDGH��DQ�HPSLULFDO�WHVW��.\NORV���������±����;X��;����������,QWHUQDWLRQDO�WUDGH�DQG�HQYLURQPHQWDO�UHJXODWLRQ��WLPH�VHULHV�HYLGHQFH�DQG�FURVV�VHFWLRQ�WHVW��-RXUQDO�RI�(QYLURQPHQWDO��$JULFXOWXUDO�DQG�5HVRXUFH�(FRQRPLFV ���������±����
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7DEOH����&URVV�FRPPRGLW\�UHJUHVVLRQV�RI�QHW�H[SRUWV�DV�D�VKDUH�RI�WKH�YDOXH�RI SURGXFWLRQ��IRU�QLQH�GLIIHUHQW�VHFWRUV�LQ�WKUHH�GLIIHUHQW�FRXQWULHV������±����D0RGHO9DULDEOH 3RROHG�FURVV�VHFWLRQ )L[HG�HIIHFWVE 5DQGRP�HIIHFWV*HUPDQ\ 1HWKHUODQGV 86 *HUPDQ\ 1HWKHUODQGV 86 *HUPDQ\ 1HWKHUODQGV 86&RQVWDQW ±����� ±����� ±����� ±����� ±����� ±������������ ������� ������� ������� ������� �������0DQ�PDGH�FDSLWDO� ����� ������ ����� ±����� ����� ����� ±����� ����� ������������ ������� ������� ������� ������� ������� ������� ������� �������6NLOOHG�ODERU� ����� ����� ����� ±����� ����� ±����� ����� ����� ������������ �������� ������� ������� ������� ������� ������� ������� �������8QVNLOOHG�ODERU� ±����� ±����� ±����� ±����� ±����� ����� ±����� ±����� ±������������ ������� ������� ������� ������� ������� ������� ������� �������5	' ±����� ±������ ±����� ����� ±������ ±����� ±����� ±����� ±������������ ������� ������� ������� ������� ������� ������� ������� �������3$&( ±����� ����� ±����� ±����� ����� ����� ±����� ����� ±������������ ������� ������� ������� ������� ������� ������� ������� �������
1XPEHU�RI�REVHUYDWLRQV� ��� ��� ��� ��� ��� ��� ��� ��� ���1XPEHU�RI�FURVV�VHFWLRQ�XQLWV � � � � � � � � �1XPEHU�RI�WLPH�SHULRGV �� �� �� �� �� �� �� �� ��'HJUHHV�RI�IUHHGRP� ��� ��� ��� ���� ��� ��� ��� ��� ���$GM��5� ���� ���� ���� ���� ���� ����) ����� ������ �����/5F ������ ������ �������+DXVPDQ�WHVWG ����� ����� �����/0H ����� ����� �����D 6WDQGDUG�HUURUV�DUH�JLYHQ�LQ�SDUHQWKHVHV��DQG��DQG��LQGLFDWH�VLJQLILFDQFH�DW�WKH���DQG����OHYHO��UHVSHFWLYHO\�E 7KH�HVWLPDWHG�FRHIILFLHQWV�RI�WKH�JURXS�VSHFLILF�HIIHFWV�DUH�RPLWWHG��7KH\�DUH�UDWKHU�VLPLODU�DFURVV�GDWD�VHWV��DQG�RQO\�IHZ�DUH�VWDWLVWLFDOO\�GLIIHUHQW�IURP�]HUR�F 7KH�/5�VWDWLVWLF�UHIHUV�WR�D�WHVW�RI�WKH�QXOO�K\SRWKHVLV�RI�WKH�SRROHG�FURVV�VHFWLRQ�PRGHO�DJDLQVW�WKH�IL[HG�HIIHFWV�PRGHO��7KH�VWDWLVWLF�KDV�D�F� GLVWULEXWLRQ�ZLWK��Q±���GHJUHHV�RI�IUHHGRP��ZKHUH�Q LV�WKH�QXPEHU�RI�FURVV�VHFWLRQ�XQLWV��1RWH�WKDW�WKH�HVWLPDWHV�RI�WKH�IL[HG�HIIHFWV�PRGHO�LQFOXGH�FRHIILFLHQWV�IRU�JURXS�VSHFLILF�HIIHFWV�G 7KH�+DXVPDQ�WHVW�LV�D�WHVW�RI�WKH�QXOO�K\SRWKHVLV�RI�WKH�UDQGRP�HIIHFWV�PRGHO�DJDLQVW�WKH�IL[HG�HIIHFWV�PRGHO��7KH�VWDWLVWLF�KDV�D�F� GLVWULEXWLRQ�ZLWK���GHJUHHV�RI�IUHHGRP�H 7KH�/0�VWDWLVWLF�UHIHUV�WR�D�WHVW�RI�WKH�QXOO�K\SRWKHVLV�RI�KRPRVNHGDVWLFLW\��7KH�VWDWLVWLF�KDV�D�F� GLVWULEXWLRQ�ZLWK��Q±���GHJUHHV�RI�IUHHGRP��ZKHUH�Q LV�WKH�QXPEHU�RI�FURVV�VHFWLRQ�XQLWV�
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6WDQGDUG�,QWHUQDWLRQDO�7UDGH�&ODVVLILFDWLRQ��6,7&�
5HVRXUFH�%DVHG��5%��RU�1RQ�5HVRXUFH�%DVHG��15%�

3ROOXWLRQ�,QWHQVLYH��3,��RU�1RQ�3ROOXWLRQ�,QWHQVLYH��13,��� �� ���� 5% 13,�� �� ���� 5% 13,�� �� ���� 15% 13,�� �� ���� 5% 13,�� �� ���� 5% 13,�� �� ���� 5% 3,�� �� ���� 5% 3,�� �� ��� 15% 3,�� �� ���� 5% 13,�� �� ���� 5% 13,�� �� ���� 5% 13,�� �� ���� 15% 13,�� �� ����±���� 15% 3,�� ��� ����±���� 15% 3,�� ��� ���� 15% 13,�� ��� ���� 15% 13,�� ��� ���� 15% 13,�� ��� ����±���� 5% 13,�� �� ����±���� 15% 13,
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