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$%675$&7�µ&RPSDUDWLYH� DGYDQWDJH¶� LV� DQ� LPSRUWDQW� FRQFHSW� WR� WKH�
LQWHUQDWLRQDO� HFRQRP\� OLWHUDWXUH� DQG� LW� LV� ZLGHO\� XVHG� DQG� GLVFXVVHG�
WKHRUHWLFDOO\��+RZHYHU�� DV� LW� LV� KDUG� WR� FROOHFW� GDWD� IRU�SUH�WUDGH� �DXWDUN\��
SULFHV�DQG�FRVWV�RI�D�FRXQWU\��HPSLULFDO�UHVHDUFKHUV�IHOW�LW�QHFHVVDU\�WR�XVH�D�
GLIIHUHQW� FRQFHSW� FDOOHG� µ5HYHDOHG� &RPSDUDWLYH� $GYDQWDJH¶� ZKLFK� FDQ� EH�
HVWLPDWHG�PRUH� HDVLO\�� 7KHUHIRUH�� LQ� WKLV� VWXG\�ZH� DQDO\]H� WKH� FRPSDUDWLYH�
DGYDQWDJH� RI� 7XUNH\� ZLWK� UHJDUG� WR� WKH� (8� �(XURSHDQ�8QLRQ�� DW� VHFWRUDO�
OHYHO� � E\� XVLQJ� µ5HYHDOHG� &RPSDUDWLYH� $GYDQWDJH¶� DSSURDFK� DQG� H[DPLQH�
ZKHWKHU� WKHUH�KDV�EHHQ�D�FKDQJH� LQ�FRPSDUDWLYH�DGYDQWDJH�RI�7XUNH\�RYHU�
WKH�SHULRG�DIWHU������LQ�ZKLFK�7XUNH\�IROORZHG�D�OLEHUDO�IRUHLJQ�WUDGH�SROLF\��
7KH�PDLQ� �PRWLYDWLRQ�RI� WKLV� VWXG\� LV� WR�VKHG�VRPH�OLJKW�RQ� LQYHVWLJDWLRQ�RI�
SRVVLEOH�HIIHFWV�RI�7XUNH\¶V�IXOO�PHPEHUVKLS�WR�WKH�(8����

�g=(7�µµ.DUúÕODúWÕUPDOÕ� hVW�QO�N¶¶� NDYUDPÕ� XOXVODUDUDVÕ� LNWLVDW�
OLWHUDW�U�QGH� WHRULN� RODUDN� oRN� VÕN� RODUDN� NXOODQÕODQ� YH� WDUWÕúÕODQ� ELU�
NDYUDPGÕU�� $QFDN�� ELU� �ONHQLQ� GÕú� WLFDUHWH� DoÕOPDGDQ� |QFHNL� �RWDUúL�
GXUXPXQGDNL�� IL\DW� YH� PDOL\HW� \DSÕVÕQD� LOLúNLQ� YHUL� EXOPDQÕQ� P�PN�Q�
ROPDPDVÕ� QHGHQL\OH�� DPSLULN� oDOÕúPDODUGD� KHVDSODQPDVÕ� GDKD� NROD\� RODQ�
µµ$oÕNODQPÕú�.DUúÕODúWÕUPDOÕ�hVW�QO�N¶¶� �5HYHDOHG�&RPSDUDWLYH�$GYDQWDJH��
NDYUDPÕQÕQ� NXOODQÕOPDVÕ� ELU� ]RUXQOXOXN� KDOLQH� JHOPLúWLU�� 'ROD\ÕVÕ\OD�� EX�
oDOÕúPDGD� $oÕNODQPÕú� .DUúÕODúWÕUPDOÕ� hVW�QO�NOHU� \DNODúÕPÕ� NXOODQÕODUDN�
7�UNL\H¶QLQ� $YUXSD� %LUOL÷L� NDUúÕVÕQGDNL� NDUúÕODúWÕUPDOÕ� �VW�QO�÷�� VHNW|UHO�
RODUDN�DQDOL]�HGLOPLú�YH������VRQUDVÕ�VHUEHVW�WLFDUHW�G|QHPLQGH�ELU�GH÷LúLNOLN�
ROXS� ROPDGÕ÷Õ� LQFHOHQPLúWLU�� dDOÕúPDQÕQ� JHULVLQGHNL� WHPHO� PRWLYDV\RQ�
7�UNL\H¶QLQ�PXKWHPHO�$%��\HOL÷LQLQ�RODVÕ�HWNLOHULQLQ�DQDOL]LQH�ÕúÕN�WXWPDNWÕU����������������

����6�OH\PDQ�'HPLUHO�hQLYHUVLWHVL��ø�ø�%�)���øNWLVDW�%|O�P��g÷UHWLP�h\HVL��
�
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�,1752'8&7,21�
7KHUH� KDYH� EHHQ� UHPDUNDEOH� FKDQJHV� LQ� 7XUNH\¶V� IRUHLJQ� WUDGH��HVSHFLDOO\�ZLWK� WKH�(8�� LQ� WHUPV� RI� ERWK� WKH�PDJQLWXGH� DQG� WKH� FRPPRGLW\�VWUXFWXUH� RI� WUDGH� IROORZLQJ� LPSOHPHQWDWLRQ� RI� WKH� ����� OLEHUDOLVDWLRQ�SURJUDP��,Q�RUGHU�WR�H[DPLQH�WKH�FKDUDFWHULVWLFV�RI�WKHVH�FKDQJHV�LQ�7XUNH\¶V�IRUHLJQ�WUDGH�ZLWK�(8�WKLV�SDSHU�ORRNV�DW�WKH�IDFWRU�HQGRZPHQW�RI�7XUNH\�DQG�LWV� UROH� LQ� H[SODLQLQJ� 7XUNH\�(8� WUDGH� DV� WKH� LQWHUQDWLRQDO� GLIIHUHQFHV� LQ�³IDFWRU�HQGRZPHQWV´�DUH�PRVWO\�VHHQ�DV�RQH�RI�WKH�NH\�IDFWRUV�LQ�H[SODLQLQJ�FRPSDUDWLYH�DGYDQWDJH�DQG�LQWHUQDWLRQDO�WUDGH�IORZV���
�7KH�SDSHU�LV�RUJDQLVHG�DV�IROORZV��6HFWLRQ���EULHIO\�VXPPDULVHV�WKH�WKHRUHWLFDO�DUJXPHQWV�RQ�PHDVXULQJ�FRPSDUDWLYH�DGYDQWDJH��7KH�PHWKRGRORJ\�XVHG�LQ�WKLV�ZRUN��QDPHO\�%DODVVD¶V�5HYHDOHG�&RPSDUDWLYH�$GYDQWDJH��5&$��DSSURDFK�� LV� LQWURGXFHG� LQ� 6HFWLRQ� ��� 6HFWLRQ� �� HYDOXDWHV� WKH� FRPSDUDWLYH�DGYDQWDJH� RI� 7XUNH\� ZLWK� UHVSHFW� WR� (8� XVLQJ� %DODVVD¶V� 5&$� LQGLFHV�SUHVXPLQJ� WKDW� WKH� UHYHDOHG� FRPSDUDWLYH� DGYDQWDJH� LV� D� JRRG� JXLGH� WR� WKH�DFWXDO�RQH��$�VKRUW�FRPSDULVRQ�RI�RXU�UHVXOWV�ZLWK�RWKHU�VWXGLHV�LV�DOVR�JLYHQ�LQ�WKLV�ILQDO�VHFWLRQ�����
�

����7+(25(7,&$/���$66(660(17���21���&203$5$7,9(��� $'9$17$*(�
�7KH�WDVN�RI�TXDQWLI\LQJ�FRPSDUDWLYH�DGYDQWDJH�HPSLULFDOO\�LV�QRW�D�WULYLDO� DWWHPSW� EHFDXVH� HFRQRPLF� WKHRU\� LPSRVHV� VHYHUH� UHVWULFWLRQV� DQG�EHFDXVH� FRXQWU\� DQG� FRPPRGLW\� DJJUHJDWLRQV� QHFHVVDULO\� HQWDLO� FRQFHSWXDO�FRPSURPLVH�� 2QH� SUREOHP� LV� WKDW� WKH� WKHRUHWLFDO� FRQFHSW� RI� FRPSDUDWLYH�DGYDQWDJH� LV�XVXDOO\�VSHFLILHG� LQ� WHUPV�RI�SUH�WUDGH� �DXWDUN\��UHODWLYH�SULFHV�LQ� D� GLVWRUWLRQV� ZRUOG� ZKHUH� PDUNHWV� IXQFWLRQ� SHUIHFWO\�� 8QIRUWXQDWHO\��UHVHDUFKHUV�DUH�FRQIURQWHG�ZLWK�GDWD�JHQHUDWHG�E\� WUDGH�IORZV� LQ� �SRVW�WUDGH�HTXLOLEULD��
%DODVVD� ������� RXWOLQHG� WKHVH� GLIILFXOWLHV� DQG� VKRUWFRPLQJV� RI� WKH�FODVVLFDO� GRFWULQH� LQ� GHWHUPLQLQJ� FRPSDUDWLYH� DGYDQWDJH� DQG� VXJJHVWHG� WKDW�UHYHDOHG�FRPSDUDWLYH�DGYDQWDJH�FDQ�EH�LQGLFDWHG�E\�WKH�WUDGH�SHUIRUPDQFH�RI�LQGLYLGXDO�FRXQWULHV�LQ�WKH�VHQVH�WKDW�WKH�FRPPRGLW\�SDWWHUQ�RI�WUDGH�UHIOHFWV�UHODWLYH� FRVWV� DV�ZHOO�DV�GLIIHUHQFHV� LQ�QRQ�SULFH� IDFWRUV�� :KHQ� LQWURGXFLQJ�

��� 'LIILFXOWLHV� DOVR� DULVH� ZKHQ� DSSOLHG� HFRQRPLVWV� GHSDUW� IURP� WKH� VLPSOLILHG� QHR�FODVVLFDO�
ZRUOG� WR� LQFRUSRUDWH� FKDUDFWHULVWLFV� RI� WKH� PXOWL�GLPHQVLRQDO� UHDO� ZRUOG� ZKHUH� PDQ\�
FRPPRGLWLHV� IORZ� DFURVV� QDWLRQDO� ERXQGDULHV� DQG� ZKHUH� PDQ\� FRXQWULHV� WUDGH� WKH� VDPH�
FRPPRGLWLHV�DQG�KDYH�GLIIHUHQW�WUDGLQJ�SDUWQHUV���

��� 0DQ\� DSSOLHG� HFRQRPLVWV� KDYH� DWWHPSWHG� WR� DSSUR[LPDWH� FRPSDUDWLYH� DGYDQWDJH� XVLQJ�
LQGLFDWRUV� GHULYHG� IURP� UHDO� ZRUOG� SRVW�WUDGH� REVHUYDWLRQV�� +LOOPDQ� �������� � %RZHQ�
�������������������%DOOHQFH�HW�DO���������������<HDWV���������DQG�0DUFKHVH�DQG�1DGDO�'H�
6LPRQH� ������� KDYH� DQDO\VHG� WKH� SURSHUWLHV� RI� YDULRXV� LQGH[HV� SURSRVHG� WR� DSSUR[LPDWH�
DFWXDO�FRPSDUDWLYH�DGYDQWDJH��%DOOHQFH�HW�DO��������H[DPLQHG�WKH�FRQVLVWHQF\�RI�DOWHUQDWLYH�
5&$�PHDVXUHV�DQG�IRXQG�FRQVLGHUDEOH�LQFRKHUHQFH��
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WKH� QRWLRQ� RI� 5&$�� %DODVVD� ������� SURSRVHG� WZR� PHDVXUHV�� RQH� EDVHG� RQ�H[SRUW�LPSRUW� UDWLRV�� WKH� RWKHU� RQ� UHODWLYH� H[SRUWV� VKDUHV�� +H� DUJXHV� WKDW�³&RPSDUDWLYH� DGYDQWDJHV� DSSHDU� WR�EH� WKH�RXWFRPH�RI� D�QXPEHU�RI� IDFWRUV��VRPH�PHDVXUDEOH�� RWKHUV�QRW�� VRPH�HDVLO\�SLQQHG�GRZQ��RWKHUV� OHVV� VR��2QH�ZRQGHUV�� WKHUHIRUH�� ZKHWKHU� PRUH� FRXOG� QRW� EH� JDLQHG� LI�� LQVWHDG� RI�HQXQFLDWLQJ�JHQHUDO�SULQFLSDOV�DQG�WU\LQJ�WR�DSSO\�WKHVH�WR�H[SODLQ�DFWXDO�WUDGH�IORZV��RQH�WRRN�WKH�REVHUYHG�SDWWHUQ�RI�WUDGH�DV�D�SRLQW�RI�GHSDUWXUH���´�
�
��� $1$/<6,6� 2)� 785.(<¶6� 5&$� 5(/$7,9(� 72� 7+(��� (8���%<�,1'8675<�/(9(/��
������ 7KHRUHWLFDO� 'LVFXVVLRQ� 2Q� 4XDQWLI\LQJ� &RPSDUDWLYH��� $GYDQWDJH�
�7KLV� VHFWLRQ� EULHIO\� VXPPDULVHV� WKH� WKHRUHWLFDO� DUJXPHQWV� RQ�PHDVXULQJ� FRPSDUDWLYH� DGYDQWDJH� DQG� LQWURGXFHV� %DODVVD¶V� � ³UHYHDOHG�FRPSDUDWLYH�DGYDQWDJH´��5&$��PHWKRG�ZKLFK�ZLOO�EH�XVHG�LQ�WKLV�ZRUN�ODWHU�LQ� RUGHU� WR� DVVHV� 7XUNH\¶V� FRPSDUDWLYH� DGYDQWDJH� UHODWLYH� WR� (8��� E\�LQGXVWU\�OHYHO���
�/LHVQHU� ������� ZDV� WKH� ILUVW� WR� XVH� SRVW�WUDGH� GDWD� LQ� RUGHU� WR�TXDQWLI\� FRPSDUDWLYH� DGYDQWDJH�� +H� GHYLVHG� LQGH[HV� RI� UHODWLYH� H[SRUW�SHUIRUPDQFH�DV�SUR[LHV�IRU�FRPSDUDWLYH�FRVWV�LQ�DQ�HIIRUW�WR�DVVHVV�WKH�HIIHFWV�RI� DQ� HQWU\� LQWR� WKH� (XURSHDQ� &RPPRQ� 0DUNHW� RQ� %ULWLVK� LQGXVWU\�� 7KH�LQGH[HV�KH�XVHG�FDQ�EH�ZULWWHQ�DV�IROORZV��

�5&$�D
L  ��;�D

L � ;H
L � ����;G

L��� ;H
L��  �;�D

L � ;�G
L ����

ZKHUH�5&$� D
L GHQRWHV�WKH�UHYHDOHG�FRPSDUDWLYH�DGYDQWDJH�RI�FRXQWU\��D LQ�FRPPRGLW\��L� ;�D

L HTXDOV�H[SRUW�YDOXH�RI�FRXQWU\��D LQ�FRPPRGLW\��L� G DQG�HSRLQW�� UHVSHFWLYHO\�� WR� DQ\� RI� WKH� VSHFLILHG� (XURSHDQ� FRXQWULHV�� DQG� WR� WKH�VHYHQ�VSHFLILHG�GHYHORSHG�FRXQWULHV����
� %DODVVD� �������� ZKR� ILUVW� FRLQHG� WKH� WHUP� � µUHYHDOHG� FRPSDUDWLYH�DGYDQWDJH¶��5&$���DGMXVWHG�/LHVQHU¶V�PHWKRGRORJ\� LQ�DQ�DWWHPSW�WR�LGHQWLI\�WKH�HQGXULQJ�HIIHFWV�RI�WUDGH�OLEHUDOLVDWLRQ�UHVXOWLQJ�IURP�WKH�.HQQHG\�5RXQG�RI� *$77�� 7KH� HVVHQFH� RI� KLV� QRUPDOLVHG� UHODWLYH� H[SRUW� PHDVXUH� ZDV�REWDLQHG�E\�³GLYLGLQJ�D�FRXQWU\¶V� VKDUH� LQ� WKH�H[SRUW�RI�D�JLYHQ�FRPPRGLW\�E\� WKH� FRPELQHG� H[SRUWV� RI� PDQXIDFWXUHG� JRRGV� RI� ��� LQGXVWULDO� FRXQWULHV�XQGHU�FRQVLGHUDWLRQ´�� %DODVVD�IRUPXODWHG�KLV�LQGH[�DV��
5&$�D

L  �;�D
L � ;D

W � ����;Z
L�� ;Z

W� �����
��� 7KHVH� FRXQWULHV� LQFOXGH� WKH� IROORZLQJ� GHYHORSHG� FRXQWULHV�� %HOJLXP�� )UDQFH�� ,WDO\��

/X[HPERXUJ��1HWKHUODQGV��6ZHGHQ�DQG�:HVW�*HUPDQ\��
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ZKHUH�;�D
L GHQRWHV�H[SRUWV�RI�FRXQWU\��D LQ�FRPPRGLW\��L� ;D

W GHQRWHV�WRWDO�H[SRUWV�RI�FRXQWU\��D � ;Z
L��GHQRWHV�ZRUOG�H[SRUWV�RI�FRPPRGLW\��L� DQG�;Z

W

LV�ZRUOG¶V�WRWDO�H[SRUWV��
%DODVVD� ������� DOVR� H[SHULPHQWHG� ZLWK� D� VLPSOH�� UHODWLYH� H[SRUW�LPSRUW�PHDVXUH�ZKLFK�FDQ�EH�ZULWWHQ�DV���5&$�D

L  �;�D
L � ;D

W� ����0D
L � 0D

W� �����
ZKHUH� �0�UHIHUV� WR� LPSRUWV�DQG�DOO� WKH�RWKHU�QRWDWLRQ�GHQRWH� WKH�VDPH�DV� LQ�HTXDWLRQ�������
� %DODVVD�LV��KRZHYHU��FRQFHUQHG�DERXW�WKH�KHWHURJHQHRXV�LQFLGHQFH�RI�VXEVLGLHV�� TXRWDV�� DQG� VSHFLDO� DUUDQJHPHQWV� VLQFH� WKH\� UDLVH� MXVWLILDEOH�TXHVWLRQV� RQ� ZKHWKHU� UHSRUWHG� REVHUYDWLRQV� RQ� LPSRUWV� VKRXOG� EH� XVHG� LQ�FDOFXODWLRQV�RI�UHYHDOHG�FRPSDUDWLYH�DGYDQWDJH��

7DNLQJ� LQWR�DFFRXQW� WKH�JURZLQJ�LPSRUWDQFH�RI�LQWUD�LQGXVWU\�WUDGH��%DODQFH�HW�DO��������LQWURGXFHG�WZR�RWKHU�LQGH[HV�RI�FRPSDUDWLYH�DGYDQWDJH��RQH�RI�WKH�81,'2�W\SH��5&$���DQG�WKH�RWKHU�RI�WKH�'RQJHV�DQG�5LHGHO�W\SH��5&$������
�5&$�D

L �;D
L�� 0D

L�� ����;D
L��� 0D

L�� �����5&$�D
L  >���;D

L ± 0D
L� ���;D

L � 0D
L �������;D

Z ± 0D
Z� ���;D

Z � 0D
Z���±�@��>�VLJQ��

�;D
Z± 0D

Z�� @�����������������������������������������������������������������������������������������������������
ZKHUH�;� D

L �0D
L � GHQRWHV�H[SRUWV� �LPSRUWV��RI�FRXQWU\��D LQ�FRPPRGLW\�� L��DQG��;D

Z �0D
Z � ��GHQRWHV�ZRUOG�H[SRUWV��LPSRUWV��RI�FRPPRGLW\��L�

9ROOUDWK��������DUJXHV�WKDW�DFWXDOO\�5&$��DQG�5&$��DUH�LQGLFDWRUV�RI� ³LQWHU� DQG�RU� LQWUD�LQGXVWU\� WUDGH´�� WKXV� WKH\� DUH� QRW� PHDVXUHV� RI�FRPSDUDWLYH�DGYDQWDJH��7KH�UHDVRQ�IRU�WKDW�LV�WKDW�WKH\�ERWK�IRFXV�RQ�D�VLQJOH�FRPPRGLW\�DQG��WKHUHIRUH��GR�QRW�IXOILO�WKH�FRQWUDVWLQJ�GLPHQVLRQV�LQKHUHQW�LQ�WKH�SULQFLSOH�RI�FRPSDUDWLYH�DGYDQWDJH�����
%RZHQ� �������PDNHV� D�YHU\� VHULRXV� DOOHJDWLRQ� LQGLFWLQJ�SUHYLRXVO\�GHILQHG�JOREDO�5&$�PHDVXUHV��QDPHO\�WKDW�³�D�WUDGH�LQWHQVLW\�DERYH��EHORZ��XQLW\�FDQQRW�EH�XVHG�WR�LQIHU�D�FRXQWU\¶V�UHODWLYH�DGYDQWDJH��GLVDGYDQWDJH��LQ�

��� ,Q� VRPH� DSSOLFDWLRQV�� /LHVQHU� DQG� %DODVVD� DOWHUHG� WKHLU� EDVLF� PHDVXUHV� WR� LQFOXGH� WUHQG�
IDFWRUV��/LHVQHU�PRGLILHG�WKH�FRUH�5&$��DV�IROORZV��

� P5&$�D
L� ���5&$�D

L�����JDL���JGL�����������5&$�D
L���������������������������������������������������������

����� ZKHUH�P�LV�ZRUOG�H[SRUWV�RI��L��DQG��J��LV�DQ�LQGH[�RI�H[SRUW�JURZWK��,Q�������%DODVVD�XVHG�
WKH�IROORZLQJ�ZHLJKWLQJ�VFKHPH��

� P5&$�D
L�� ���ò�>�5&$�D

L�W����5&$�D
L�W��5&$�D

L�W����5&$�D
L��W��@����������

� ZKHUH��W��UHIHUV�WR�DQ\�VSHFLILF�WLPH�SHULRG����
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DQ\� JLYHQ� FRPPRGLW\´�� +H� HVSHFLDOO\� FULWLFLVHV� %DODVVD¶V� LQWHQVLW\� LQGH[��SRLQWLQJ�RXW�WKDW�LW�WUHDWV��³H[SRUWV�DQG�LPSRUWV�VHSDUDWHO\�ZKHQ�FRPSDUDWLYH�DGYDQWDJH� LV� SURSHUO\� D� QHW� WUDGH� FRQFHSW´�� 7R� DYRLG� WKLV� SUREOHP�� KH�GHYHORSV�DQ�DOWHUQDWLYH�PHDVXUH�RI� UHYHDOHG�FRPSDUDWLYH�DGYDQWDJH��5&$���XVLQJ�WZR�LQGLFHV�FDOOHG�WKH�QHW�WUDGH�LQWHQVLW\�LQGH[��1,��DQG�WKH�SURGXFWLRQ�
LQWHQVLW\�LQGH[��3,��ZKLFK�DUH�EDVHG�XSRQ�WKH�UHODWLRQVKLS�EHWZHHQ�D�FRXQWU\¶V�SURGXFWLRQ��FRQVXPSWLRQ�DQG�WUDGH�LQ�D�FRPPRGLW\�UHODWLYH�ZKDW�ZRXOG�RFFXU�LQ�D�K\SRWKHWLFDO�QHXWUDO�FRPSDUDWLYH�DGYDQWDJH�ZRUOG��

5&$�D
L  1,DL  �3,DL ± �����ZKHUH����1,DL  7D

L � �<,�� <Z� 4D
Z DQG���3,DL  4D

,�� �<,�� <Z� 4D
Z� ����

ZKHUH� � �<�� � UHIHUV� WR� JURVV� QDWLRQDO� SURGXFW� DQG�ZKHUH� QHW� WUDGH� � �7D
L� LV�HTXLYDOHQW�WR�GRPHVWLF�SURGXFWLRQ���4D

L� PLQXV�GRPHVWLF�FRQVXPSWLRQ���&D
L����

� +RZHYHU��%DOOODQFH�HW�DOO��������TXHVWLRQHG�WKH�YDOLGLW\�RI�%RZHQ¶V�DOWHUQDWLYH� LQGH[�EHFDXVH� LW� LV�GHSHQGHQW�RQ� WKH�DVVXPSWLRQ�RI� LGHQWLFDO�DQG�KRPRWKHWLF� SUHIHUHQFHV�� 7KH\� UHMHFW� 5&$�� RQ� WKH� EDVLV� RI� FURVV�FRXQWU\�UHJUHVVLRQ� UHVXOWV� FRYHULQJ� ��� FRPPRGLWLHV� ZKLFK� VKRZHG� WKLV� DVVXPSWLRQ�DERXW�GHPDQG�WR�EH�LQDSSURSULDWH��
�

���(03,5,&$/�5(68/76��
������7XUNH\¶V�5&$�5HODWLYH�7R�7KH�(8�
�$PRQJ�WKH�GLIIHUHQW�DSSURDFKHV�ZKLFK�ZHUH�VXPPDULVHG�LQ�SUHYLRXV�VHFWLRQ� WR� GHWHUPLQH� D� FRXQWU\¶V� FRPSDUDWLYH� DGYDQWDJH�� %DODVVD¶V� 5&$�LQGH[HV���WKH�UHODWLYH�H[SRUW�PHDVXUH��5&$���DQG�WKH�UHODWLYH�H[SRUW�±�LPSRUW�PHDVXUH��5&$����DUH�PRVW�FRPPRQO\�XVHG� LQGLFDWRUV�LQ�WKH�OLWHUDWXUH�WKRXJK�WKHUH� DUH� VWLOO� TXHVWLRQV� DERXW� WKHLU� DSSURSULDWHQHVV�� � )ROORZLQJ�.XFXNDKPHWRJOX� �������� ,� VKDOO� HPSOR\� %DODVVD¶V� UHODWLYH� H[SRUW�LPSRUW�PHDVXUH��5&$���WR�DVVHVV�7XUNH\¶V�5&$�DJDLQVW�WKH�(8�LQ�WKH�LQGXVWU\�OHYHO��
7DEOH���EHORZ�SUHVHQWV�WKH�HVWLPDWHG�UHODWLYH�H[SRUW�LPSRUW�LQGH[HV�IRU� ERWK� SUH�OLEHUDOLVDWLRQ� ������������ DQG� SRVW�OLEHUDOLVDWLRQ� ������������SHULRGV� E\� XVLQJ� %DODVVD¶V� UHODWLYH� H[SRUW�LPSRUW� PHDVXUH� �5&$����&RQVLGHULQJ� WKH� IOXFWXDWLRQV� LQ� WUDGH� IORZV�� IROORZLQJ� .XFXNDKPHWRJOX���������WKH�DYHUDJH�H[SRUW�DQG�LPSRUW�YDOXHV�RI�WKUHH�\HDUV�DUH�XVHG�IRU�HDFK�SHULRG�� ,Q� LQWHUSUHWLQJ� %DODVVD¶V� 5&$� LQGH[HV�� DQ� LQGH[� YDOXH� JUHDWHU��VPDOOHU�� WKDQ� XQLW\� LQGLFDWHV� FRPSDUDWLYH� DGYDQWDJH� �GLVDGYDQWDJH�� LQ� WKH�LQGXVWU\���
�7DEOH��� ILUVWO\� LQGLFDWHV� WKDW��FRQVLVWHQW�ZLWK�SUHYLRXV�UHVXOWV�EDVHG�RQ� 1HYHQ	5ROOHU¶V� IUDPHZRUN�� 7XUNH\� KDV� D� FRPSDUDWLYH� DGYDQWDJH�HVSHFLDOO\�LQ�ODERXU�LQWHQVLYH�LQGXVWULHV�ZKLOH�LW�KDV�FRPSDUDWLYH�GLVDGYDQWDJH�LQ�FDSLWDO�DQG�KXPDQ�FDSLWDO�LQWHQVLYH�LQGXVWULHV���

��� 5HFHQWO\��$QGUHRVVR�2¶&DOODJKDQ�DQG�1RRQDQ��������XVH�%DODVVD¶V�5&$�LQGLFHV�LQ�D�VWXG\�
RI�LQWUD�LQGXVWU\�WUDGH�LQ�&HQWUDO�DQG�(DVWHUQ�(XURSH��
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�$PRQJ�WKH�LQGXVWULHV�FRQVLGHUHG��7XUNH\�VHHPV�WR�KDYH�FRPSDUDWLYH�DGYDQWDJH����LQGLFDWHG�E\�D�5&$�LQGH[�YDOXH�JUHDWHU�WKDQ����LQ����LQGXVWULHV�GXULQJ� WKH� ILUVW� SHULRG� ������������ ZKLOH� LW� KDG� FRPSDUDWLYH� DGYDQWDJH� LQ�RQO\� ��� LQGXVWULHV� GXULQJ� WKH� VHFRQG� SHULRG� ������������� 2YHU� WKH� WZR�SHULRGV�FRQVLGHUHG��LW�DSSHDUV�WKDW�7XUNH\�KDV�ORVW�LWV�FRPSDUDWLYH�DGYDQWDJH�SDUWLFXODUO\� LQ� PHWDO� SURGXFWV�� DQG� OHDWKHU� DV� ZHOO� DV� ZRRG� ZKLOH� LW� KDV�EHFRPH�PRUH�FRPSHWLWLYH�LQ�VRPH�FDSLWDO�LQWHQVLYH�JRRGV��H�J���JODVV��
� 7DEOH����&KDQJH�LQ�UHYHDOHG�FRPSDUDWLYH�DGYDQWDJH�RI�7XUNH\��� DJDLQVW�(8���

3HULRG���
����������

3HULRG���
����������

��1DWXUDO�5HVRXUFHV�)RRG�6WXII� ����� ����:RRG� ���� ����
��$YHUDJH�/DE�&DSLWDO�5XEEHU� ���� ����0HWDOOLF�3URGXFWV� ���� ����
/HDWKHU� ���� ����
7H[WLOH� ����� ����1RQ�IHUURXV�3URGXFWV� ����� �����:RRG�)XUQLWXUH� ����� ����3ULQWLQJ� ����� �����
��/DERXU�,QWHQVLYH� � �&HUDPLF� ������ ����&ORWKLQJ� ����� ������6KRHV� ��� ����
��&DSLWDO�,QWHQVLYH�%HYHUDJH� ����� ����3ODVWLFV� ������ ������3DSHU� ������ ������0LQHUDO�3URGXFWV� ���� ����&HPHQW� ������� �������3RWWHU\� ������ ����*ODVV� ���� ����6WHHO� ������ ������
��+XPDQ�&DSLWDO�,QWHQVLYH��&KHPLFDOV� ������� ������3KDUPDFHXWLFDOV� ������ ������3KDUPDFHXWLFDOV�� ������ ������0HFKDQLFDO�0DFKLQHU\� ������ ������(OHFWULFDO�0DFKLQHU\� ������ ������7UDQVSRUW�(TXLSPHQW� ������ ������2SWLFDO�(TXLS�� ������ ������0HGLFDO�(TXLS�� �������� ������

� 7KH�5&$�LQGH[�YDOXHV�WKDW�JUHDWHU�WKDQ���DUH�LQGLFDWHG�LQ�EROG��
6RXUFH�� &DOFXODWHG� E\� XVLQJ� %DODVVD¶V� UHODWLYH� H[SRUW�LPSRUW� PHDVXUH��5&$����
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7DEOH���LQWHUHVWLQJO\�UHYHDOV�WKDW�7XUNH\¶V�FRPSDUDWLYH�DGYDQWDJH�LQ�PDQ\�DYHUDJH�ODERXU�FDSLWDO�LQWHQVLYH�DQG�ODERXU�LQWHQVLYH�JRRGV�KDV�EHFRPH�ZHDNHU�LQ�WKH�VHFRQG�SHULRG��7KLV�VXJJHVWV�WKDW�IROORZLQJ�WUDGH�OLEHUDOLVDWLRQ�SURJUDP� LQ� ������ VRPH� WUDGLWLRQDO� 7XUNLVK� H[SRUW� LQGXVWULHV� ORVW� WKHLU�FRPSHWLWLYHQHVV����
�'HVSLWH� KDYLQJ� D� FRPSDUDWLYH� GLVDGYDQWDJH� LQ� ERWK� SHULRGV�� LW�DSSHDUV� WKDW�7XUNH\� KDV� EHFRPH�PRUH� FRPSHWLWLYH� LQ� VRPH�SK\VLFDO� FDSLWDO�LQWHQVLYH�JRRGV�VXFK�DV�SODVWLFV��SDSHU��FHPHQW��DV�ZHOO�DV�DOO�KXPDQ�FDSLWDO�LQWHQVLYH� JRRGV� LQ� WKH� VHFRQG� SHULRG�� 7KLV� ILQGLQJ� LV� FRQVLVWHQW� ZLWK� RXU�SUHYLRXV� REVHUYDWLRQ� RQ� WKH� QRWDEOH� LQFUHDVH� LQ� WKH� VKDUH� RI� VXFK� JRRGV� LQ�7XUNH\¶V�WRWDO�H[SRUWV�WR�(8���DIWHU�WKH�����V��VHH�7DEOH�����
������&RPSDULVRQ�2XU�5HVXOWV�:LWK�2WKHU�6WXGLHV�
�8VLQJ� WKH� VDPH� PHWKRGRORJ\�� .XFXNDKPHWRJOX� ������� H[DPLQHV�7XUNH\¶V�5&$�UHODWLYH�WR�WKH�(8�IRU�����LQGXVWULHV��DW�WKUHH�GLJLW�6,7&��IRU�WKH� SHULRG� ������������ DQG� ILQGV� WKDW� 7XUNH\� KDV� D� UHYHDOHG� FRPSDUDWLYH�DGYDQWDJH� LQ� RQO\� ��� RI� WKRVH� LQGXVWULHV�� +H� DSSOLHV� WKH� VDPH� DSSURDFK� WR�7XUNH\¶V� WRWDO� WUDGH� IRU� WZR� SHULRGV�� >������������ DQG� �����������@� DQG�ILQGV�WKDW��RXW�RI�����LQGXVWULHV��7XUNH\�GLGQ¶W�KDYH�FRPSDUDWLYH�DGYDQWDJH�LQ����� LQGXVWULHV� LQ� ERWK� SHULRGV� DQG� WKDW� LW� KDV� FRPSDUDWLYH� DGYDQWDJH� LQ� ���LQGXVWULHV�LQ�ERWK�SHULRGV��%HWZHHQ�WKHVH�WZR�SHULRGV�����LQGXVWULH�ORVW�WKHLU�FRPSHWLWLYHQHVV�ZKLOH� ��� LQGXVWULHV� EHFDPH� FRPSHWLWLYH��+H� FRQFOXGHV� WKDW�WKH� HIIHFW� RI� WDULII� UHGXFWLRQV� GXULQJ� WKH� WZR� SHULRGV� FRQVLGHUHG� KDG� OLWWOH�HIIHFW� RQ� RYHUDOO� FRPSHWLWLYHQHVV� RI� 7XUNH\¶V� LQGXVWU\� VLQFH� WKHUH� ZDV� QR�VLJQLILFDQW�FKDQJH�LQ�PDMRULW\�RI�LQGXVWULHV��
�

���&21&/8',1*�5(0$5.6���
�7KLV�SDSHU� H[DPLQHV� FRPSDUDWLYH�DGYDQWDJH�RI�7XUNH\�ZLWK� UHJDUG�WR� WKH� (8� E\� XVLQJ�%DODVVD¶V�5HYHDOHG�&RPSDUDWLYH�$GYDQWDJH� LQGLFHV� IRU�ERWK�SUH�DQG��SRVW�OLEHUDOLVDWLRQ�SHULRGV�LQ�7XUNH\��2XU�DLP�LV�WR�WHVW�ZKHWKHU�7XUNH\¶V�UHVRXUFH�DOORFDWLRQ�LV�IXOO\�UHFRQFLODEOH�ZLWK�WKH�IDFWRU�HQGRZPHQW�RI� WKH� FRXQWU\�� ZKLFK� LV� FRQVLGHUHG� KLJKO\� LQIOXHQWLDO� LQ� GHWHUPLQLQJ� WKH�GLUHFWLRQ�RI�WUDGH�IORZV��:H�DOVR�KRSH�WKDW�WKH�VWXG\�ZLOO�VKHG�VRPH�OLJKW�RQ�HIIHFWV�RI�7XUNH\¶V�SRWHQWLDO�IXOO�PHPEHUVKLS�WR�WKH�(8��
,Q� WKLV� SDSHU� ZH� LQWHUHVWLQJO\� VKRZ� WKDW� WKH� GHJUHH� RI� 7XUNH\¶V�FRPSHWLWLYHQHVV� LQ� VRPH� RI� LWV� ³WUDGLWLRQDO´� ODERXU� LQWHQVLYH� LQGXVWULHV� KDV�EHFRPH� ORZHU� DIWHU� WKH� LPSOHPHQWDWLRQ� OLEHUDOLVDWLRQ�SURJUDP� LQ� WKH�����V���7KLV� PD\� VLPSO\� EH� D� UHVXOW� RI� D� ULVH� LQ� ZDJHV� LQ� WKHVH� WUDGLWLRQDO� ODERXU�LQWHQVLYH�LQGXVWULHV�GXH�WR�LQFUHDVH�LQ�ODERXU�GHPDQG����
7KH� SROLF\� LPSOLFDWLRQ� RI� WKH� DQDO\VLV� LQ� WKLV� SDSHU� LV� WKDW� 7XUNH\�VKRXOG�PDNH�HYHU\�HIIRUW�WR�SURPRWH�QRW�RQO\�WKH�SK\VLFDO�DQG�KXPDQ�FDSLWDO�LQWHQVLYH� �PHGLXP� DQG� KLJK�WHFK�� LQGXVWULHV� LQ� ZKLFK� 7XUNH\� KDV� D�
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FRPSDUDWLYH� GLVDGYDQWDJH� EXW� DOVR� WKH� ³WUDGLWLRQDO´� ODERXU� LQWHQVLYH� �ORZ�WHFK�� LQGXVWULHV� LQ�RUGHU� WR�PDLQWDLQ� LWV�FXUUHQW�H[SRUW�PDUNHWV�DQG� WR�FUHDWH�QHZ�PDUNHWV�IRU�LQGXVWULDO�JRRGV��
)LQDOO\�� LW� LV� XVHIXO� WR� QRWH� WKDW� LQ� LQWHUSUHWLQJ� WKH� JLYHQ� UHVXOWV�RQ�µUHYHDOHG¶� FRPSDUDWLYH� DGYDQWDJH� LQGLFHV� RQH� VKRXOG� EH� FDXWLRXV� DV� WKHVH�UHVXOWV� FUXFLDOO\� GHSHQG� RQ� WKH� FDWHJRULVDWLRQ� RI� WKH� LQGXVWULHV� XQGHU�FRQVLGHUDWLRQ�� 7KHUHIRUH�� RXU� UHVXOWV� ZLOO� SURYLGH� LQVLJKW� LQWR� WKH� HIIHFW� RI�WUDGH�OLEHUDOLVDWLRQ�RQO\�WR�WKH�H[WHQW�WKDW�WKH�UHYHDOHG�FRPSDUDWLYH�DGYDQWDJH�LV� D� IDLU� JXLGH� WR� WKH� DFWXDO� FRPSDUDWLYH� DGYDQWDJH� DQG� RQO\� LI� WKH� ILYH�FDWHJRULHV�ZH�XVHG� UHSUHVHQW� WKH� IDFWRU� LQWHQVLW\�RI� WKH� LQGXVWULHV�HTXDOO\� LQ�DOO�FRXQWULHV�������

� $33(1',;�
� 7DEOH�$���&ODVVLILFDWLRQ�RI�LQGXVWULHV�DFFRUGLQJ�WR�IDFWRU�LQWHQVLWLHV�
���1DWXUDO�
5HVRXUFHV�

���$YHUDJH�
&DSLWDO�DQG�
$YHUDJH�/DERXU�

LQWHQVLW\�

���+LJK�
/DERXU�
LQWHQVLW\�

���+LJK�
&DSLWDO�
LQWHQVLW\�

���+LJK�
+XPDQ�&DSLWDO�

LQWHQVLW\�
)RRGVWXII�� 0HWDOOLF�3URGXFWV�� &ORWKLQJ�� 3ODVWLFV�� &KHPLFDOV�
:RRG�� 3ULQWLQJ� 6KRHV�� *ODVV�� 3KDUPDFHXWLFDOV��/HDWKHU� &HUDPLF�� 2WKHU�PLQHUDO�SUR�� 0HFKDQLFDO�PDFKLQHU\�:RRG�IXUQLWXUH�� %HYHUDJH�� (OHFWULFDO�PDFKLQHU\�1RQ�IHUURXV�SURGXFWV� � 3DSHU�� 7UDQVSRUWDWLRQ�HTXLSPHQW�5XEEHU�� 6WHHO�� 0HGLFDO�2SWLFDO�LQVWUXPHQWV�7H[WLOH� � � �

6RXUFH��1HYHQ�DQG�5ROOHU��������
� 7DEOH�$���6WUXFWXUDO�FKDQJH�LQ�7XUNH\¶V�WUDGH�ZLWK�(8���������������
6KDUH�LQ�H[SRUWV�WR�WKH�(8� ����� �����
,QGXVWULDO�SURGXFWV� ����� �����
$JULFXOWXUDO�SURGXFWV� ����� �����
0LQLQJ� ���� ����
7RWDO� ������ ������
� � �6KDUH�LQ�LPSRUWV�IURP�WKH�(8� ����� �����
,QGXVWULDO�SURGXFWV� ����� �����
$JULFXOWXUDO�SURGXFWV� ���� ����
0LQLQJ� ���� ����
7RWDO� ������ ������

6RXUFH���8QGHUVHFUHWDU\�RI�7UHDVXU\�DQG�)RUHLJQ�7UDGH�RI�7XUNH\��
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5()(5(1&(6�
��� $1'5(2662� 2¶&DOODJKDQ� DQG� 1RRQDQ� �������³(XURSHDQ� ,QWUD�

,QGXVWU\� 7UDGH�� (PHUJLQJ� ,QGXVWULDO� 6SHFLDOL]DWLRQ� LQ� &HQWUDO� DQG�
(DVWHUQ�(XURSH´� -RXUQDO�RI�:RUOG�7UDGH��9RO������V����������

��� %$//(1&(�� 5��� )25671(5�� +�� DQG� 0855$<�� 7�� �������� ³ 2Q�
0HDVXULQJ� &RPSDUDWLYH� $GYDQWDJH�� $� QRWH� RQ� %RZHQ¶V� ,QGLFHV´��
:HOWZLUWVFKDIWOLFKHV�$UFKLY� 9RO������V������������

��� %$//(1&(�� 5�� )25671(5�� +��� 0855$<�� 7�� �������� ³0RUH� RQ�
0HDVXULQJ� &RPSDUDWLYH� $GYDQWDJH�� $� 5HSO\´� :HOWZLUWVFKDIWOLFKHV�
$UFKLY� 9RO������V������������

��� %$/$66$�� %�� �������� � ³� 7UDGH� /LEHUDOLVDWLRQ� DQG� µ5HYHDOHG¶�
&RPSDUDWLYH� $GYDQWDJH´� 7KH� 0DQFKHVWHU� 6FKRRO� (FRQRPLF� DQG�
6RFLDO�6WXGLHV� 9RO�����V���������

��� %$/$66$�� %�� �������� ³ 7UDGH� FUHDWLRQ� DQG� WUDGH� GLYHUVLRQ� LQ� WKH�
(XURSHDQ�&RPPRQ�0DUNHW´� 7KH�(FRQRPLF�-RXUQDO� 9RO�����V�������

��� %$/$66$��%�� ��������³ µ5HYHDOHG¶�&RPSDUDWLYH�$GYDQWDJH�5HYLVLWHG��
$Q�DQDO\VLV�RI�5HODWLYH�([SRUWV�6KDUHV�RI�WKH�,QGXVWULDO�&RXQWULHV�������
���´��7KH0DQFKHVWHU�6FKRRO�(FRQRPLF�DQG�6RFLDO�6WXGLHV� 9RO�����V�����������

��� %$/$66$��%�� ��������³([SRUW� ,QFHQWLYHV�DQG�([SRUW�3HUIRUPDQFHV� LQ�
'HYHORSLQJ� &RXQWULHV�� $� FRPSDUDWLYH� $QDO\VLV´� :HOWZLUWVFKDIWOLFKHV�
$UFKLY� 9RO������V��������

��� %$/$66$�� %�� �������� ³ 7KH� &KDQJLQJ� 3DWWHUQ� RI� &RPSDUDWLYH�
$GYDQWDJH� LQ� 0DQXIDFWXUHG� *RRGV´� 7KH� 5HYLHZ� RI� (FRQRPLFV�
6WDWLVWLFV� 9RO�����V�����������

��� %2:(1��+��3����������³ 2Q�WKH�7KHRUHWLFDO�,QWHUSUHWDWLRQ�RI�,QGLFHV�RI�
7UDGH� ,QWHQVLW\� DQG� 5HYHDOHG� &RPSDUDWLYH� $GYDQWDJH´�
:HOWZLUWVFKDIWOLFKHV�$UFKLY� 9RO������V�����������

����%2:(1�� +�3�� �������� � ³ 2Q� 0HDVXULQJ� &RPSDUDWLYH� $GYDQWDJH�� $�
5HSO\� DQG� ([WHQVLRQ´�� :HOWZLUWVFKDIWOLFKHV� $UFKLY� 9RO������ V����������

����%2:(1�� +�3�� �������� ³ 2Q� 0HDVXULQJ� &RPSDUDWLYH� $GYDQWDJH��
)XUWKHU�&RPPHQWV´��:HOWZLUWVFKDIWOLFKHV�$UFKLY� 9RO������V����������

����'21*(6�� -�%�� DQG� 5,('(/�� -�� �������� ³7KH� ([SDQVLRQ� RI�
0DQXIDFWXUHG� ([SRUWV� LQ� 'HYHORSLQJ� &RXQWULHV�� $Q� (PSLULFDO�
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$VVHVVPHQW� RI� 6XSSO\� DQG� 'HPDQG� ,VVXHV´�� :HOWZLUWVFKDIWOLFKHV�
$UFKLY� 9RO������V��������

����.hdh.$+0(72ö/8��2VPDQ���������³*�PU�N�%LUOL÷L�YH�7�UNL\H¶QLQ�
5HNDEHW�*�F�´� *�PU�N�%LUOL÷L�'HUJLVL�

����/,(61(5�� +�+�� �������� ³7KH� (XURSHDQ� &RPPRQ� 0DUNHW� DQG� %ULWLVK�
,QGXVWU\´� 7KH�(FRQRPLF�-RXUQDO��9RO������V����������

����1(9(1�� -�'�� DQG� 52//(5�� +�/�� �������� ³(XURSHDQ� LQWHJUDWLRQ� DQG�
WUDGH�IORZV´� (XURSHDQ�(FRQRPLF�5HYLHZ� ����V������������

����1(9(1�� '�-��� DQG� 52//(5�� /�+�� �������� ³ 7KH� 6WUXFWXUH� DQG�
GHWHUPLQDQWV� RI� (DVW�:HVW� WUDGH�� $� SUHOLPLQDU\� DQDO\VLV� RI� WKH�
0DQXIDFWXULQJ�VHFWRU´� (FRQRPLF�3ROLF\� V���������

����72*$1�� 6��� ��������³����¶OL� <ÕOODUGD� 7�UN�'Õú� 7LFDUHW� 5HMLPL� YH�'Õú�
7LFDUHWLQ�/LEHUDOL]DV\RQX´� 7�UN�([LPEDQN�$UDúWÕUPD�'L]LVL� 9RO����

����72*$1�� 6��� $51'7�� 6��� 0,/1(5� &��� �(G��� � �����E��� ³7KH� :RUOG�
(FRQRP\�*OREDO�7UDGH�3ROLF\´� %ODFNZHOO��2[IRUG��

����92//5$7+�� 7�/�� �������� ³$� 7KHRUHWLFDO� (YDOXDWLRQ� RI� $OWHUQDWLYH�
7UDGH� ,QWHQVLW\� 0HDVXUHV� RI� 5HYHDOHG� $GYDQWDJH´�
:HOWZLUWVFKDIWOLFKHV�$UFKLY� 9RO������V�����������


