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ABSTRACT

IZA DP No. 15461 JULY 2022

Regional Differences in Intersectoral 
Linkages and Diverse Patterns of 
Structural Transformation*

Intersectoral linkages can act as shock propagation channels and shape the pattern of 

structural transformation. To our knowledge, no research has examined how subnational 

differences in intersectoral linkages impact such spillover effects. We hypothesize that 

regional differences in local economic shocks diversify intersectoral linkages, and, 

consequently, produce divergent patterns of structural transformation across regions. 

Using novel regional input-output tables and existing enterprise censuses for Ghana, we 

test and find support for four predictions related to this hypothesis: (1) a recent, positive 

mining output shock that occurred in the south of Ghana leads to growing differences in 

intersectoral linkages between the north and the south of the country, (2) the effect of 

the mining output shock on output and productivity growth in other sectors differs across 

regions in line with changes in the patterns of intersectoral linkages, (3) the elasticity of 

employment in other sectors with respect to the change in employment in mining closely 

follows the regional patterns of intersectoral linkages, and (4) variation in the mining output 

shock across time and space explains the variation in the rate of firm entry and average 

firm-level employment in sectors (such as heavy manufacturing) that largely depend on 

mining for intermediate inputs.
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��� ,QWURGXFWLRQ�
,QWHUVHFWRUDO�OLQNDJHV�JRYHUQ�WKH�SURSDJDWLRQ�RI�ORFDO�HFRQRPLF�VKRFNV�WR�WKH�DJJUHJDWH�OHYHO�

�$FHPRJOX�HW�DO��������$WDOD\�������&DOLHQGR�HW�DO��������&DUYDOKR�HW�DO���������$V�VHFWRUV�

ZLWK�ORQJHU�SURGXFWLRQ�FKDLQV�H[SHULHQFH�ODUJHU�JURZWK�LQ�SURGXFWLYLW\��0F1HUQH\�HW�DO��

�������WKH�PRYHPHQW�RI�VHFWRUV�DORQJ�WKH�VXSSO\�FKDLQ�JHQHUDWHV�GLIIHUHQFHV�LQ�VHFWRUDO�

SURGXFWLYLW\�JURZWK��WKHVH�GLIIHUHQFHV�FRQVHTXHQWO\�VKDSH�WKH�SDWWHUQV�RI�VWUXFWXUDO�

WUDQVIRUPDWLRQ��%DXPRO�������1JDL�DQG�3LVVDULGHV��������:H�H[WHQG�WKLV�OLQH�RI�WKLQNLQJ�LQ�D�

QHZ�GLUHFWLRQ��6XSSRVH�D�ORFDO�VHFWRUDO�SURGXFWLYLW\�VKRFN�DOWHUV�WKH�VSDWLDO�IDEULF�RI�

LQWHUVHFWRUDO�OLQNDJHV�E\�FKDQJLQJ�WKH�SRVLWLRQ�RI�VHFWRUV�LQ�SURGXFWLRQ�QHWZRUNV�E\�D�ODUJHU�

PDUJLQ�LQ�RQH�VXEQDWLRQDO�UHJLRQ��KHUHDIWHU��UHIHUUHG�WR�DV�MXVW�UHJLRQ��FRPSDUHG�WR�DQRWKHU��

7KHQ��GR�VXFK�V\VWHPDWLF�GLIIHUHQFHV�LQ�WKH�VSLOORYHU�RI�VKRFNV�SURGXFH�GLYHUVH�SDWWHUQV�RI�

VWUXFWXUDO�WUDQVIRUPDWLRQ�DFURVV�UHJLRQV�ZLWKLQ�D�FRXQWU\"�7KHUH�LV�D�JURZLQJ�LQWHUHVW�LQ�

XQGHUVWDQGLQJ�WKH�IRUPDWLRQ�RI�SURGXFWLRQ�QHWZRUNV�DW�WKH�VHFWRU�OHYHO��%DTDHH�DQG�)DUKL�

������3DXO�DQG�5DMX�������DV�ZHOO�DV�DW�WKH�ILUP�OHYHO��&DUYDOKR�DQG�9RLWODQGHU�������

2EHUILHOG�������7DVFKHUHDX�'XPRXFKHO��������:H�LQVWHDG�H[DPLQH�KRZ�LQWHUVHFWRUDO�

SURGXFWLRQ�QHWZRUNV�DW�WKH�UHJLRQ�OHYHO�UHVSRQG�WR�YDULDWLRQ�LQ�VHFWRUDO�VKRFNV�DFURVV�

UHJLRQV���8VLQJ�QHZO\�FRQVWUXFWHG�GDWDVHWV�RQ�LQSXW�RXWSXW��,�2��IORZV�DW�WKH�UHJLRQ�OHYHO��

RXU�VWXG\�LV�WKH�ILUVW�WR�H[DPLQH�WKH�UHODWLRQVKLS�EHWZHHQ�VSDWLDO�GLIIHUHQFHV�LQ�LQWHUVHFWRUDO�

OLQNDJHV�DQG�VWUXFWXUDO�WUDQVIRUPDWLRQ�����

:H�VWXG\�WKH�SURFHVV�RI�VWUXFWXUDO�WUDQVIRUPDWLRQ�LQ�*KDQD��LQ�WKH�ZDNH�RI�D�ERRP�LQ�

WKH�PLQLQJ�LQGXVWU\�LQ�WKH�VRXWK�VLQFH�������8QWLO�������WKH�FRXQWU\¶V�VWUXFWXUDO�

WUDQVIRUPDWLRQ�ZDV�FKDUDFWHUL]HG�E\�WKH�UHDOORFDWLRQ�RI�UHVRXUFHV�SULPDULO\�IURP�ORZ�

SURGXFWLYLW\�DJULFXOWXUH�WR�ORZ�SURGXFWLYLW\�VHUYLFHV��2VHL�HW�DO��������1[XPDOR�DQG�5DMX�

�������ZKLFK�DSSHDUV�WR�KDYH�FRQVWUDLQHG�RYHUDOO�SURGXFWLYLW\�JURZWK��5RGULN�������

0F0LOODQ�HW�DO��������3DXO�DQG�5DMX��������,Q�������*KDQD�HPHUJHG�DV�D�QHZ�RLO�DQG�JDV�

SURGXFHU�LQ�6XE�6DKDUDQ�$IULFD��2()��������ZLWK�FXPXODWLYH�RLO�SURGXFWLRQ�VWHDGLO\�

LQFUHDVLQJ�IURP�����PLOOLRQ�EDUUHOV�LQ������WR�������PLOOLRQ�EDUUHOV�LQ�������3,$&��������7KH�

FRXQWU\¶V�RLO�DQG�JDV�ILHOGV�DUH�ORFDWHG�RII�WKH�VRXWK�FRDVW��6LQFH�������HPSOR\PHQW�LQ�KHDY\�

PDQXIDFWXULQJ�LQGXVWULHV��FKHPLFDOV��PDFKLQHU\��PHWDOV��DQG�QRQPHWDOOLF�PLQHUDOV��JUHZ�

VWHDGLO\�LQ�WKH�VRXWK��ZKHUHDV�HPSOR\PHQW�LQ�OLJKW�PDQXIDFWXULQJ�LQGXVWULHV��LQFOXGLQJ�IRRG��

WH[WLOHV��DQG�SDSHU��EHFDPH�LQFUHDVLQJO\�FRQFHQWUDWHG�LQ�WKH�QRUWK��$V�PRUH�WKDQ����SHUFHQW�

�
��,Q�D�VLPLODU�YHLQ��XVLQJ�UHJLRQDO�DQG�LQGXVWU\�GDWD�IURP�WKH�8QLWHG�6WDWHV��&DOLHQGR�HW�DO���������VWXG\�WKH�
LPSDFW�RI�LQWHUVHFWRUDO�DQG�LQWHUUHJLRQDO�WUDGH�OLQNDJHV�LQ�SURSDJDWLQJ�ORFDO�SURGXFWLYLW\�VKRFNV�WR�WKH�UHVW�RI�WKH�
HFRQRP\��%DTDHH�DQG�)DUKL��������FKDUDFWHUL]H�WKH�HQGRJHQRXV�QRQOLQHDU�UHVSRQVH�RI�LQWHUVHFWRUDO�QHWZRUNV�WR�
VHFWRUDO�SURGXFWLYLW\�VKRFNV����
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RI�PLQLQJ�LQWHUPHGLDWH�LQSXWV�W\SLFDOO\�JRHV�WR�KHDY\�PDQXIDFWXULQJ�LQGXVWULHV���WKHVH�WUHQGV�

VXJJHVW�WKDW�WKH�SURSDJDWLRQ�RI�WKH�PLQLQJ�SURGXFWLYLW\�VKRFN�PDLQO\�LQ�WKH�VRXWK�PLJKW�KDYH�

OHG�WR�JURZLQJ�GLIIHUHQFHV�LQ�WKH�UHJLRQDO�SDWWHUQ�RI�VWUXFWXUDO�WUDQVIRUPDWLRQ�LQ�WKH�FRXQWU\��

:H�IRUPDOO\�WHVW�WKLV����

([SORLWLQJ�WKH�PLQLQJ�SURGXFWLYLW\�VKRFN�DV�DQ�H[RJHQRXV�VRXUFH�RI�YDULDWLRQ�LQ�

LQWHUVHFWRUDO�OLQNDJHV�DFURVV�UHJLRQV��ZH�HPSLULFDOO\�HYDOXDWH�IRXU�SUHGLFWLRQV������WKH�PLQLQJ�

RXWSXW�VKRFN�WKDW�RFFXUUHG�LQ�WKH�VRXWK�RI�*KDQD�OHDGV�WR�JURZLQJ�GLIIHUHQFHV�LQ�SURGXFWLRQ�

QHWZRUNV�EHWZHHQ�WKH�QRUWK�DQG�WKH�VRXWK������WKH�HIIHFWV�RI�WKH�PLQLQJ�RXWSXW�VKRFN�RQ�

RXWSXW�DQG�SURGXFWLYLW\�JURZWK�LQ�RWKHU�VHFWRUV�GLIIHU�DFURVV�UHJLRQV�LQ�OLQH�ZLWK�FKDQJHV�LQ�

WKH�SDWWHUQV�RI�LQWHUVHFWRUDO�OLQNDJHV������WKH�HODVWLFLW\�RI�HPSOR\PHQW�LQ�RWKHU�VHFWRUV�ZLWK�

UHVSHFW�WR�FKDQJHV�LQ�HPSOR\PHQW�LQ�PLQLQJ�FORVHO\�IROORZV�WKH�UHJLRQDO�SDWWHUQV�RI�

LQWHUVHFWRUDO�OLQNDJHV��DQG�����WKH�YDULDWLRQ�LQ�WKH�PLQLQJ�HPSOR\PHQW�VKRFN�DFURVV�WLPH�DQG�

VSDFH�H[SODLQV�WKH�YDULDWLRQ�LQ�WKH�UDWH�RI�ILUP�HQWU\�DQG�DYHUDJH�ILUP�OHYHO�HPSOR\PHQW�LQ�

VHFWRUV��IRU�H[DPSOH��KHDY\�PDQXIDFWXULQJ��WKDW�ODUJHO\�GHSHQG�RQ�PLQLQJ�IRU�LQWHUPHGLDWH�

LQSXWV��

:H�XVH�WKH�WZR�ODWHVW�URXQGV�RI�HQWHUSULVH�FHQVXVHV�IRU�*KDQD��ZLWK������DQG������DV�

UHIHUHQFH�SHULRGV�IRU�WKH�GDWD��WR�H[DPLQH�ZKHWKHU�WKH�PLQLQJ�RXWSXW�VKRFN�LV�VSHFLILF�WR�WKH�

VRXWK�RI�WKH�FRXQWU\��'XULQJ�WKLV�SHULRG��WKH�QXPEHUV�RI�ILUPV�DQG�HPSOR\HHV�HQJDJHG�LQ�ERWK�

PLQLQJ�DQG�PDQXIDFWXULQJ�VXUJHG�LQ�WKH�VRXWK��HVSHFLDOO\�LQ�FRPSDULVRQ�WR�WKH�QRUWK��7KH�

QXPEHU�RI�ILUPV�HQJDJHG�LQ�PLQLQJ�LQ�WKH�UHJLRQ�LQFUHDVHG�E\�����SHUFHQW�RYHU�WKLV�SHULRG��

IURP�����LQ������WR�����LQ�������,Q�FRQWUDVW��WKH�QRUWK�VDZ�DQ�LQFUHDVH�RI�RQO\����SHUFHQW��

IURP����WR����ILUPV��7KH�VRXWK¶V�VKDUH�RI�WRWDO�PLQLQJ�ILUPV�LQFUHDVHG�IURP����SHUFHQW������

RI������LQ������WR����SHUFHQW������RI������LQ�������ZKLOH�LWV�VKDUH�RI�PLQLQJ�HPSOR\PHQW�

UHPDLQHG�DW�D�FRPPDQGLQJ����SHUFHQW�IRU�ERWK�\HDUV��2Q�WKH�RWKHU�KDQG��PDQXIDFWXULQJ�

HPSOR\PHQW�ILJXUHV�IRU�WKH�QRUWK�EHJDQ�WR�DSSURDFK�WKRVH�IRU�WKH�VRXWK�EHWZHHQ������DQG�

������WKDQNV�PDLQO\�WR�VWHDG\�JURZWK�LQ�WKH�FORWKLQJ�VHFWRU�LQ�WKH�QRUWK���

7R�PHDVXUH�VSDWLDO�GLIIHUHQFHV�LQ�LQWHUVHFWRUDO�OLQNDJHV��ZH�FRQVWUXFW�ILYH�VHFWRU�

QDWLRQDO�,�2�WDEOHV�IURP������DQG������QDWLRQDO�VXSSO\�DQG�XVH�WDEOHV�IRU�*KDQD��7KH�ILYH�

VHFWRUV�DUH�DJULFXOWXUH��PLQLQJ��³RWKHU�LQGXVWU\´��WKDW�LV��LQGXVWULDO�VXEVHFWRUV�RWKHU�WKDQ�

PLQLQJ���ZKROHVDOH�DQG�UHWDLO�WUDGH��:57��VHUYLFHV��DQG�³RWKHU�VHUYLFHV´��WKDW�LV��VHUYLFHV�

VXEVHFWRUV�RWKHU�WKDQ�:57�VHUYLFHV���$V�RXU�,�2�WDEOHV�DUH�FRQVWUXFWHG�XVLQJ�WKH�VXSSO\�DQG�

XVH�WDEOHV�IURP�YDULRXV�VRXUFHV��ZH�SHUIRUP�D�VHQVLWLYLW\�FKHFN�XVLQJ�DQ�DYDLODEOH�,�2�WDEOH�

�
��$XWKRUV¶�RZQ�HVWLPDWH�EDVHG�RQ�ZRUOG�LQSXW�RXWSXW�GDWD��:,2'��IRU����FRXQWULHV���
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IRU�*KDQD�IRU�������81��������7KH�UHVXOWV�VXJJHVW�WKDW�WKHVH�,�2�WDEOHV�DUH�FRQVLVWHQW�DQG�

FRPSDUDEOH�RYHU�WLPH��:H�DOVR�SURGXFH�,�2�WDEOHV�IRU�WKH�QRUWK�DQG�WKH�VRXWK�IRU������DQG�

�����IURP�WKH�QDWLRQDO�,�2�WDEOHV��ZKLFK�DUH��UHVSHFWLYHO\��VL[�\HDUV�EHIRUH�DQG�WKUHH�\HDUV�

DIWHU�WKH�VWDUW�RI�PDMRU�RLO�DQG�JDV�SURGXFWLRQ�LQ��������

%DVHG�RQ�WKH�UHJLRQDO�,�2�WDEOHV��ZH�WHVW�LI�WKH�PLQLQJ�RXWSXW�VKRFN�LV�UHODWHG�WR�

VSDWLDO�GLIIHUHQFHV�LQ�LQWHUVHFWRUDO�OLQNDJHV�E\�H[DPLQLQJ�XSVWUHDPQHVV�DQG�GRZQVWUHDPQHVV�

�0LOOHU�DQG�%ODLU�������$QWUDV�HW�DO��������0LOOHU�DQG�7HPXUVKRHY�������IRU�RWKHU�VHFWRUV�

EHWZHHQ������DQG������DQG�EHWZHHQ�WKH�QRUWK�DQG�WKH�VRXWK��7KH�XSVWUHDPQHVV�LQGH[�

PHDVXUHV�WKH�DYHUDJH�GLVWDQFH�IURP�ILQDO�RXWSXW�XVHUV��ZKHUHDV�WKH�GRZQVWUHDPQHVV�LQGH[�

PHDVXUHV�WKH�DYHUDJH�GLVWDQFH�IURP�SULPDU\�LQSXW�VXSSOLHUV��0LQLQJ�LV�WKH�RQO\�VHFWRU�WKDW�

JDLQHG�ERWK�LQ�WHUPV�RI�XSVWUHDPQHVV�DQG�GRZQVWUHDPQHVV�EHWZHHQ������DQG�������7KH�

JURZLQJ�LPSRUWDQFH�RI�PLQLQJ�LQ�WKH�VXSSO\�FKDLQ�LV�PDLQO\�GULYHQ�E\�D�KLJKHU�OHYHO�RI�

GRZQVWUHDPQHVV�LQ�PLQLQJ�LQ�WKH�VRXWK��������FRPSDUHG�WR�WKH�QRUWK��������LQ�������:H�DOVR�

REVHUYH�UHJLRQDO�GLIIHUHQFHV�LQ�WKH�UHODWLYH�SRVLWLRQV�RI�RWKHU�VHFWRUV��HVSHFLDOO\�DJULFXOWXUH�

DQG�³RWKHU�VHUYLFHV´�LQ�WKH�VXSSO\�FKDLQ��7KH�GHFOLQH�LQ�XSVWUHDPQHVV�LQ�DJULFXOWXUH�LV�VL[�

WLPHV�ODUJHU�LQ�WKH�VRXWK�WKDQ�LQ�WKH�QRUWK��7KH�JDLQ�LQ�XSVWUHDPQHVV�LQ�³RWKHU�VHUYLFHV´�LQ�WKH�

QRUWK�LV�WZLFH�WKH�VL]H�RI�WKDW�LQ�WKH�VRXWK���

7R�H[DPLQH�WKH�HIIHFW�RI�WKH�PLQLQJ�RXWSXW�VKRFN�RQ�FKDQJHV�LQ�VHFWRUDO�RXWSXWV��ZH�

HPSOR\�D�VLPSOH�PXOWLVHFWRU�DQG�PXOWLVWDJH�PRGHO�WR�GHULYH�D�UHODWLRQVKLS�EHWZHHQ�FKDQJHV�

LQ�VHFWRUDO�SURGXFWLYLWLHV�DQG�VHFWRUDO�RXWSXW�VKDUHV�WKURXJK�LQWHUVHFWRUDO�OLQNDJHV��:H�DSSO\�

WKH�³0RULVKLPD�HODVWLFLW\�RI�VXEVWLWXWLRQ´��0(6��WR�GHULYH�D�FRQGLWLRQ�IRU�FKDQJHV�LQ�WKH�

RXWSXW�VKDUHV�EHWZHHQ�DQ\�WZR�VHFWRUV�UHVXOWLQJ�IURP�FKDQJHV�LQ�WKHLU�UHODWLYH�VHFWRUDO�

SURGXFWLYLWLHV��ZKLFK�LV�VLPLODU�WR�WKH�FRQGLWLRQ�IRU�WKH�SURSDJDWLRQ�RI�SURGXFWLYLW\�VKRFNV�

VKRZQ�LQ�RWKHU�VWXGLHV��$WDOD\�������%DTDHH�DQG�)DUKL�������&DUYDOKR�HW�DO��������3DXO�DQG�

5DMX���������$V�3DXO�DQG�5DMX��������VKRZ��WKH�0(6�FDQ�EH�H[SUHVVHG�DV�����WKH�VXP�RI�WKH�

HODVWLFLW\�RI�VXEVWLWXWLRQ�EHWZHHQ�YDOXH�DGGHG�WRWDO�IDFWRU�SURGXFWLYLW\��7)3��DQG�RXWSXW�7)3�

DQG�����WKH�VXP�RI�WKH�HODVWLFLW\�RI�VXEVWLWXWLRQ�EHWZHHQ�YDOXH�DGGHG�DQG�RXWSXW�7)3���

6LQFH�UHJLRQDO�,�2�WDEOHV�DUH�DYDLODEOH�IRU�RQO\�WZR�SRLQWV�LQ�WLPH�������DQG�������LW�

LV�QRW�IHDVLEOH�WR�FDOFXODWH�FKDQJHV�LQ�WKH�HODVWLFLW\�SDUDPHWHUV�EDVHG�RQ�7)3V�DW�WKH�UHJLRQDO�

OHYHO��$V�D�VHFRQG�EHVW�RSWLRQ��ZH�SURGXFH�WZR�VHWV�RI�QRQSDUDPHWULF�UHVXOWV��)LUVW��ZH�

PHDVXUH�WKH�YDOXH�DGGHG�UDWLR��WKH�RXWSXW�7)3�UDWLR��DQG�WKH�YDOXH�DGGHG�7)3�UDWLR�WR�DFFRXQW�

IRU�UHJLRQDO�GLIIHUHQFHV�LQ�VHFWRUDO�SURGXFWLYLW\�JURZWK�EHWZHHQ������DQG�������6HFRQG��ZH�

�
��7KH�0(6�LV�D�QDWXUDO�PXOWL�LQSXW�JHQHUDOL]DWLRQ�RI�WKH�+LFNVLDQ�WZR�LQSXW�HODVWLFLW\�RI�VXEVWLWXWLRQ��%ODFNRUE\�DQG�
5XVVHOO��������
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FDOFXODWH�WKH�0(6�XVLQJ�,�2�WDEOHV�IURP�������������DQG������WR�FDSWXUH�WKH�FKDQJHV�LQ�

VHFWRUDO�RXWSXW�UDWLRV�UHVXOWLQJ�IURP�WKH�PLQLQJ�RXWSXW�VKRFN�DW�WKH�DJJUHJDWH�OHYHO��

%HWZHHQ������DQG�������PLQLQJ¶V�RXWSXW�DV�D�VKDUH�RI�JURVV�GRPHVWLF�SURGXFW��*'3��

LQFUHDVHG�E\����SHUFHQWDJH�SRLQWV��DQG�WKH�LQFUHDVH�LQ�WKH�'RPDU�ZHLJKW�IRU�PLQLQJ�ZDV�����

WLPHV�ODUJHU�LQ�WKH�VRXWK�WKDQ�LQ�WKH�QRUWK��$W�WKH�QDWLRQDO�OHYHO��YDOXH�DGGHG�LQ�PLQLQJ�LV�

ORZHU�WKDQ�WKDW�IRU�RWKHU�VHFWRUV�LQ�������,Q�������YDOXH�DGGHG�LQ�PLQLQJ�EHFRPHV�JUHDWHU�

WKDQ�YDOXH�DGGHG�LQ�:57�VHUYLFHV��DQG�DOPRVW�HTXDOV�WKH�YDOXH�DGGHG�LQ�DJULFXOWXUH��:H�

FRPSXWH�VHFWRUDO�7)3�DW�WKH�QDWLRQDO�DQG�UHJLRQDO�OHYHOV�EDVHG�RQ�,�2�WDEOHV��0LOOHU�DQG�%ODLU�

��������7KH�7)3�UDWLR�EHWZHHQ�PLQLQJ�DQG�³RWKHU�LQGXVWU\´�LQ�WKH�VRXWK���������LV�PRUH�WKDQ�

WZLFH�WKH�VL]H�RI�WKDW�LQ�WKH�QRUWK����������DFFRPSDQLHG�E\�D�ODUJHU�LQFUHDVH�LQ�WKH�YDOXH�

DGGHG�UDWLR�EHWZHHQ�PLQLQJ�DQG�³RWKHU�LQGXVWU\´�LQ�WKH�VRXWK��IURP�������WR��������WKDQ�LQ�

WKH�QRUWK��IURP�������WR���������2Q�WKH�RWKHU�KDQG��WKH�0(6�UHVXOWV�DW�WKH�DJJUHJDWH�OHYHO�

VXJJHVW�WKDW�PLQLQJ�RXWSXW�LV�FRPSOHPHQWDU\�WR�RXWSXW�LQ�RWKHU�VHFWRUV����

7R�H[DPLQH�WKH�UHODWLRQVKLS�EHWZHHQ�VHFWRUDO�SURGXFWLYLW\�DQG�WKH�FKDQJH�LQ�WKH�

SURGXFWLRQ�QHWZRUN�RYHU�WLPH��ZH�PHDVXUH�WKH�FKDQJH�LQ�LQWHUVHFWRUDO�OLQNDJHV�DV�WKH�ORJ�

GLIIHUHQFH�EHWZHHQ������DQG������LQ�VHFWRUDO�XSVWUHDPQHVV�DQG�GRZQVWUHDPQHVV��7KHUH�LV�D�

PXFK�VWURQJHU�SRVLWLYH�FRUUHODWLRQ�EHWZHHQ�7)3�DQG�WKH�FKDQJH�LQ�XSVWUHDPQHVV�DFURVV�

VHFWRUV�LQ�WKH�QRUWK��������WKDQ�LQ�WKH�VRXWK���������6LQFH�WKH�VRXWK�RI�*KDQD�LV�ULFKHU�WKDQ�WKH�

QRUWK��WKLV�FRUURERUDWHV�WKH�ILQGLQJ�IURP�)DGLQJHU�HW�DO���������WKDW�KLJKO\�LQWHUOLQNHG�VHFWRUV�

DUH�PRUH�SURGXFWLYH�WKDQ�OHVV�LQWHUOLQNHG�VHFWRUV��SDUWLFXODUO\�LQ�ORZ��DQG�PLGGOH�LQFRPH�

FRXQWULHV��+RZHYHU��WKH�FRUUHODWLRQ�EHWZHHQ�7)3�DQG�WKH�FKDQJH�LQ�GRZQVWUHDPQHVV�DFURVV�

VHFWRUV�LV�QHJDWLYH�LQ�ERWK�WKH�QRUWK��±������DQG�WKH�VRXWK��±��������

2YHUDOO��WKH�HYLGHQFH�IURP�D�EDWWHU\�RI�HPSLULFDO�WHVWV�EDVHG�RQ�UHJLRQDO�,�2�WDEOHV�

VWURQJO\�LQGLFDWHV�GLIIHUHQFHV�LQ�WKH�HIIHFWV�RI�WKH�PLQLQJ�RXWSXW�VKRFN�RQ�RXWSXW�DQG�

SURGXFWLYLW\�JURZWK�LQ�RWKHU�VHFWRUV�DFURVV�UHJLRQV�WKDW�DUH�LQ�OLQH�ZLWK�UHJLRQDO�GLIIHUHQFHV�LQ�

WKH�SDWWHUQ�RI�SURGXFWLRQ�QHWZRUNV���

:H�QH[W�H[DPLQH�WKH�LPSDFW�RI�UHJLRQDO�GLIIHUHQFHV�LQ�LQWHUVHFWRUDO�OLQNDJHV�RQ�

VWUXFWXUDO�WUDQVIRUPDWLRQ��DQG�WKH�PHFKDQLVPV�EHKLQG�LW��EDVHG�RQ�HQWHUSULVH�FHQVXV�GDWD��

6SHFLILFDOO\��ZH�HVWLPDWH�WKH�VHQVLWLYLW\�RI�FKDQJHV�LQ�HPSOR\PHQW�LQ�GLIIHUHQW�VHFWRUV�WR�

FKDQJHV�LQ�HPSOR\PHQW�LQ�PLQLQJ�DFURVV�GLVWULFWV��7KH�SURSDJDWLRQ�RI�WKH�PLQLQJ�

HPSOR\PHQW�VKRFN�WR�RWKHU�VHFWRUV�LV�LGHQWLILHG�EDVHG�RQ�WKH�DVVXPSWLRQ�WKDW�HPSOR\PHQW�

JURZWK�LQ�VHFWRUV�WKDW�KDYH�VWURQJHU�OLQNDJHV�WR�PLQLQJ��IRU�H[DPSOH��KHDY\�PDQXIDFWXULQJ��

�
��7KLV�SURFHGXUH�FRUUHVSRQGV�WR�WKDW�RI�-RUJHQVRQ�HW�DO����������ZKLFK�KDV�EHHQ�WKH�VWDQGDUG�UHIHUHQFH�LQ�WKH�
OLWHUDWXUH�IRU�WKH�FDOFXODWLRQ�RI�7)3���
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PDLQO\�RFFXUV�LQ�GLVWULFWV�WKDW�KDYH�DW�OHDVW�RQH�PLQLQJ�ILUP��PLQLQJ�GLVWULFWV���6LQFH�WKLV�

LGHQWLILFDWLRQ�VWUDWHJ\�UHOLHV�RQO\�RQ�WKH�ORFDWLRQ�RI�D�PLQLQJ�ILUP��PLQLQJ�GLVWULFW���WKH�

SURGXFWLRQ�QHWZRUN�LQ�RXU�VHFRQG�PRGHO�LV�LGHQWLILHG�MRLQWO\�E\�WKH�ORFDWLRQ�RI�D�PLQLQJ�ILUP�

DQG�WKH�\HDU�LQ�ZKLFK�LW�ZDV�HVWDEOLVKHG��:H�LQWHUSUHW�WKH�LQWHUVHFWRUDO�OLQNDJHV�DV�FDXVDO�LI�

WKH�FRQWHPSRUDQHRXV�DQG�ODJJHG�HIIHFWV�RI�QHZ�PLQLQJ�ILUPV�RQ�WKH�HQWU\�RI�ILUPV�LQ�RWKHU�

VHFWRUV�LQ�WKH�VDPH�GLVWULFW�DUH�SRVLWLYH��DQG�WKH�OHDG�HIIHFWV��RXU�SODFHER�WHVW��DUH�LQGHSHQGHQW�

RI�WKH�HQWU\�RI�ILUPV�LQ�RWKHU�VHFWRUV�LQ�WKH�VDPH�GLVWULFW��

:H�DOVR�HVWLPDWH�HPSOR\PHQW�HODVWLFLWLHV�DW�D�PRUH�GLVDJJUHJDWHG�OHYHO�WKDQ�WKH�ILYH�

VHFWRU�FODVVLILFDWLRQ�XVHG�IRU�WKH�,�2�WDEOHV��EDVHG�RQ�WKH�HQWHUSULVH�FHQVXVHV��7KH�HODVWLFLW\�RI�

HPSOR\PHQW�IRU�KHDY\�PDQXIDFWXULQJ�ZLWK�UHVSHFW�WR�HPSOR\PHQW�LQ�PLQLQJ��DQ�HODVWLFLW\�RI�

������LV�DOPRVW����SHUFHQW�ODUJHU�WKDQ�WKH�FRUUHVSRQGLQJ�HODVWLFLW\�IRU�OLJKW�PDQXIDFWXULQJ�

��������0LQLQJ�VKRZV�VWURQJHU�LQWHUVHFWRUDO�OLQNDJHV�ZLWK�KHDY\�PDQXIDFWXULQJ�LQ�WKH�VRXWK�

WKDQ�LQ�WKH�QRUWK��7KLV�VXSSRUWV�WKH�ILQGLQJV�EDVHG�RQ�WKH�,�2�WDEOHV�WKDW�WKH�OHYHO�RI�

XSVWUHDPQHVV�RI�PLQLQJ�JUHZ�LQ�WKH�VRXWK��%RWK�FRQWHPSRUDQHRXV�DQG�ODJJHG�HIIHFWV�RI�QHZ�

PLQLQJ�ILUPV�RQ�WKH�HQWU\�RI�KHDY\�PDQXIDFWXULQJ�ILUPV�LQ�WKH�PLQLQJ�GLVWULFWV�DUH�SRVLWLYH�

DQG�VWDWLVWLFDOO\�VLJQLILFDQW��7KH�UHODWLRQVKLS�EHWZHHQ�PLQLQJ�DQG�KHDY\�PDQXIDFWXULQJ�ILUPV�

LQ�WKH�VRXWK�DSSHDUV�WR�EH�FDXVDO�EDVHG�RQ�WKH�UHVXOWV�IURP�RXU�SODFHER�WHVW�DV�WKH�OHDG�HIIHFWV�

DUH�VPDOO�DQG�VWDWLVWLFDOO\�LQVLJQLILFDQW�IRU�KHDY\�PDQXIDFWXULQJ��+RZHYHU��WKH�FRUUHVSRQGLQJ�

HVWLPDWHG�HIIHFWV�IRU�WKH�RWKHU�VHFWRUV��OLJKW�PDQXIDFWXULQJ��³RWKHU�LQGXVWU\�´�:57�VHUYLFHV��

DQG�³RWKHU�VHUYLFHV´��GR�QRW�VXSSRUW�D�FDXVDO�LQWHUSUHWDWLRQ��

(PSOR\PHQW�LQ�KHDY\�PDQXIDFWXULQJ�JUHZ�LQ�PLQLQJ�GLVWULFWV�EHWZHHQ������DQG�

������7KH�JURZWK�LQ�WKH�QXPEHU�RI�KHDY\�PDQXIDFWXULQJ�ILUPV�FRXOG�JHQHUDWH�WKLV�UHVXOW��

ZLWKRXW�DQ�LQFUHDVH�LQ�DYHUDJH�HPSOR\PHQW�LQ�KHDY\�PDQXIDFWXULQJ�ILUPV��:H�WHVW�ZKHWKHU�

DYHUDJH�ILUP�OHYHO�HPSOR\PHQW�LQ�GLIIHUHQW�VHFWRUV��KHDY\�PDQXIDFWXULQJ��LQ�SDUWLFXODU��

LQFUHDVHG�LQ�PLQLQJ�GLVWULFWV�LQ�WKH�VRXWK�EHWZHHQ������DQG�������2XU�ILQGLQJV�VKRZ�WKDW�

DYHUDJH�HPSOR\PHQW�LQ�KHDY\�PDQXIDFWXULQJ�ILUPV�LQ�PLQLQJ�GLVWULFWV�LQ�WKH�VRXWK�JUHZ�E\�

���SHUFHQW�FRPSDUHG�WR�DYHUDJH�HPSOR\PHQW�LQ�KHDY\�PDQXIDFWXULQJ�ILUPV�LQ�RWKHU�

�QRQPLQLQJ��GLVWULFWV��,Q�PLQLQJ�GLVWULFWV��WKH�JURZWK�LQ�DYHUDJH�HPSOR\PHQW�LV�PRUH�WKDQ�

WKUHH�WLPHV�ODUJHU�DPRQJ�KHDY\�PDQXIDFWXULQJ�ILUPV�WKDQ�WKH�FRUUHVSRQGLQJ�JURZWK�DPRQJ�

OLJKW�PDQXIDFWXULQJ�ILUPV��

2YHUDOO��WKH�YDULDWLRQ�LQ�WKH�PLQLQJ�HPSOR\PHQW�VKRFN�DFURVV�GLVWULFWV�H[SODLQV�

HPSOR\PHQW�JURZWK�SDUWLFXODUO\�LQ�KHDY\�PDQXIDFWXULQJ�LQ�WKH�VRXWK��7KLV�SURFHVV�RI�

VWUXFWXUDO�WUDQVIRUPDWLRQ�ZDV�IDFLOLWDWHG�E\�WKH�HQWU\�RI�QHZ�ILUPV�LQ�KHDY\�PDQXIDFWXULQJ�LQ�
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PLQLQJ�GLVWULFWV�DV�ZHOO�DV�DQ�LQFUHDVH�LQ�DYHUDJH�HPSOR\PHQW�LQ�KHDY\�PDQXIDFWXULQJ�ILUPV�

LQ�PLQLQJ�GLVWULFWV���

8QGHUVWDQGLQJ�UHJLRQDO�GLIIHUHQFHV�LQ�LQWHUVHFWRUDO�OLQNDJHV�DQG�SDWWHUQV�RI�VWUXFWXUDO�

WUDQVIRUPDWLRQ�FDQ�JHQHUDWH�SROLF\�UHOHYDQW�LQVLJKWV�RQ�KRZ�WR�SURPRWH�DJJUHJDWH�

SURGXFWLYLW\�JURZWK�LQ�VHYHUDO�ZD\V��)LUVW��D�ODUJH�PLQLQJ�RXWSXW�VKRFN�LQ�WKH�VRXWK�FUHDWHV�

VFRSH�IRU�SROLF\�LQWHUYHQWLRQV�WR�VXVWDLQ�SURGXFWLYLW\�JURZWK�E\�PDLQWDLQLQJ�D�VWURQJ�

SURGXFWLRQ�QHWZRUN�LQ�WKH�UHJLRQ��6HFRQG��DOORFDWLQJ�UHVRXUFHV�WR�VWUHQJWKHQ�LQWHUVHFWRUDO�

OLQNDJHV�LQ�WKH�QRUWK�DOVR�DSSHDUV�FUXFLDO�DV�JHRORJLFDO�SUHFRQGLWLRQV�IRU�RLO�DQG�JDV�GHSRVLWV�

KDYH�EHHQ�IRXQG�LQ�WKH�9ROWDLF�EDVLQ�ORFDWHG�LQ�WKH�QRUWK�RI�WKH�FRXQWU\��6NDWHQ��������7KLUG��

ZLWK�GLYHUJHQW�SDWWHUQV�RI�VWUXFWXUDO�WUDQVIRUPDWLRQ�DFURVV�UHJLRQV�SURPRWLQJ�UHJLRQDO�

VSHFLDOL]DWLRQ��IRU�H[DPSOH��FORWKLQJ�LQGXVWU\�LQ�WKH�QRUWK��KHDY\�PDQXIDFWXULQJ�LQ�WKH�VRXWK���

VWURQJHU�LQWHUUHJLRQDO�WUDGH�OLQNDJHV�FRXOG�HQKDQFH�DJJUHJDWH�SURGXFWLYLW\�JURZWK��&DOLHQGR�

HW�DO���������$IWHU�WKH�&29,'����SDQGHPLF��IROORZHG�E\�WKH�RLO�SULFH�VKRFN��*KDQD¶V�

XSVWUHDP�PLQLQJ�DFWLYLWLHV�VWDUWHG�UHFRYHULQJ�LQ�WKH�ILUVW�KDOI�RI�������3URMHFWHG�SHWUROHXP�

UHYHQXHV�HDUPDUNHG�IRU�GHYHORSPHQW�SURMHFWV�LQ������WRWDOHG�DERXW�86�����PLOOLRQ��RI�

ZKLFK����SHUFHQW�ZDV�SODQQHG�IRU�LQIUDVWUXFWXUH�GHYHORSPHQW��3,$&��������7KH�SURVSHFWV�RI�

SODFH�EDVHG�GHYHORSPHQW��.OLQH�DQG�0RUHWWL�������KDYH�DOUHDG\�EHHQ�HPSKDVL]HG�LQ�WKH�

FRQWH[W�RI�*KDQD��$UDJRQ�DQG�5XG�������)DIFKDPSV�HW�DO���������7KH�DYDLODELOLW\�RI�

SHWUROHXP�UHYHQXHV�PDNHV�LW�IHDVLEOH�IRU�WKH�JRYHUQPHQW�WR�UHDOL]H�WKH�DERYHPHQWLRQHG�JRDOV�

WKURXJK�WKHVH�SODFH�EDVHG�SROLFLHV�����

7KH�UHPDLQGHU�RI�WKH�SDSHU�LV�RUJDQL]HG�DV�IROORZV��6HFWLRQ���SURYLGHV�D�EULHI�VXUYH\�

RI�WKH�EURDG�DUHDV�WKDW�WKH�FXUUHQW�VWXG\�FRQWULEXWHV�WR��6HFWLRQ���SURYLGHV�DQ�RYHUYLHZ�RI�

QDWLRQDO�DQG�UHJLRQDO�WUHQGV�LQ�VWUXFWXUDO�WUDQVIRUPDWLRQ�IRU�*KDQD��6HFWLRQ���GLVFXVVHV�WKH�

ILQGLQJV�RQ�IRUZDUG�DQG�EDFNZDUG�OLQNDJH�HIIHFWV��DQG�WKH�XSVWUHDPQHVV�RI�VHFWRUV�DFURVV�

UHJLRQV�DQG�RYHU�WLPH�EDVHG�RQ�WKH�UHJLRQDO�,�2�WDEOHV��6HFWLRQ���GLVFXVVHV�KRZ�VSDWLDO�

GLIIHUHQFHV�LQ�LQWHUVHFWRUDO�OLQNDJHV�DIIHFW�VHFWRUDO�RXWSXW�DQG�SURGXFWLYLW\��EDVHG�RQ�WKH�

UHJLRQDO�,�2�WDEOHV��6HFWLRQ���GLVFXVVHV�KRZ�VSDWLDO�GLIIHUHQFHV�LQ�LQWHUVHFWRUDO�OLQNDJHV�DIIHFW�

HPSOR\PHQW�JURZWK�DQG�ILUP�JURZWK�DFURVV�VHFWRUV�DQG�UHJLRQV��EDVHG�RQ�HQWHUSULVH�FHQVXV�

GDWD��6HFWLRQ���FRQFOXGHV��

�
��� 5HODWHG�OLWHUDWXUH�

7KLV�VWXG\�UHODWHV�WR�WKUHH�EURDG�VWUDQGV�RI�WKH�OLWHUDWXUH������WKH�GULYHUV�RI�VWUXFWXUDO�

WUDQVIRUPDWLRQ������WKH�UROH�RI�LQWHUVHFWRUDO�OLQNDJHV�LQ�SURSDJDWLQJ�VHFWRUDO�SURGXFWLYLW\�

VKRFNV��DQG�����VWUXFWXUDO�WUDQVIRUPDWLRQ�WKURXJK�PLQLQJ�LQ�*KDQD���
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'ULYHUV�RI�6WUXFWXUDO�7UDQVIRUPDWLRQ�
7KH�SURFHVV�RI�VWUXFWXUDO�WUDQVIRUPDWLRQ�KDV�EHHQ�YLHZHG�DV�DQ�LQWHJUDO�SDUW�RI�ORQJ�UXQ�

HFRQRPLF�JURZWK�VLQFH�WKH�VHPLQDO�FRQWULEXWLRQ�RI�.X]QHWV���������,Q�UHFHQW�\HDUV��YDULDQWV�

RI�WKH�PXOWLVHFWRUDO�RSWLPDO�JURZWK�WKHRU\�PRGHO�KDYH�EHHQ�GHYHORSHG�WR�H[SODLQ�WKH�SURFHVV�

RI�VWUXFWXUDO�WUDQVIRUPDWLRQ�IURP�WKH�GHPDQG�VLGH�DV�ZHOO�DV�WKH�VXSSO\�VLGH��+HUUHQGRUI�HW�DO��

�������7KH�DVVXPSWLRQ�RI�QRQKRPRWKHWLF�SUHIHUHQFHV�JHQHUDWHV�D�ORZHU�LQFRPH�HODVWLFLW\�RI�

GHPDQG�IRU�DJULFXOWXUDO�SURGXFWV�WKDQ�IRU�QRQDJULFXOWXUDO�SURGXFWV��ZKLFK�OHDGV�WR�IDOOLQJ�

GHPDQG�IRU�DJULFXOWXUDO�SURGXFWV�DQG�LQFUHDVLQJ�GHPDQG�IRU�VHUYLFHV�DV�WKH�OHYHO�RI�LQFRPH�RI�

D�FRXQWU\�ULVHV��.RQJVDPXW�HW�DO��������&RPLQ�HW�DO���������2Q�WKH�RWKHU�KDQG��VXSSO\�VLGH�

GULYHUV�UHDOORFDWH�UHVRXUFHV�IURP�KLJK�SURGXFWLYLW\�JURZWK�VHFWRUV�WR�ORZ�SURGXFWLYLW\�JURZWK�

VHFWRUV�DV�ORQJ�DV�SURGXFWLYLW\�JURZWK�GLIIHUV�DFURVV�VHFWRUV��DQG�FRQVXPSWLRQ�GHPDQG�IRU�

VHFWRUDO�JRRGV�H[KLELWV�JURVV�FRPSOHPHQWDULW\��%DXPRO�������1JDL�DQG�3LVVDULGHV�������

$FHPRJOX�DQG�*XHUULHUL��������$YDLODEOH�HPSLULFDO�HYLGHQFH��KRZHYHU��VXSSRUWV�ERWK�

GHPDQG��DQG�VXSSO\�VLGH�H[SODQDWLRQV��'HQQLV�DQG�,VFDQ�������%RSSDUW�������&RPLQ�HW�DO��

������)XNDR�DQG�3DXO���������

$�KDQGIXO�RI�VWXGLHV�H[DPLQH�WKH�VSDWLDO�GLPHQVLRQ�RI�VWUXFWXUDO�WUDQVIRUPDWLRQ�EXW�

SULPDULO\�WKURXJK�WKH�FKDQQHO�RI�WKH�JHRJUDSKLF�PRELOLW\�RI�ZRUNHUV��&DVHOOL�DQG�&ROHPDQ�,,�

������0XURWD�������$OOHQ�DQG�$UNRODNLV�������'HVPHW�DQG�5RVVL�+DQVEHUJ��������:H�YLHZ�

UHJLRQDO�VSHFLDOL]DWLRQ�RI�VHFWRUDO�DFWLYLWLHV�LQGHSHQGHQW�RI�WKH�PRYHPHQW�RI�ODERU�DFURVV�

VSDFH��(FNHUW�DQG�3HWHUV��������ILQG�WKDW�VSDWLDO�UHDOORFDWLRQ�DFURVV�ODERU�PDUNHWV�LQ�WKH�

8QLWHG�6WDWHV�DFFRXQWV�IRU�DOPRVW�QRQH�RI�WKH�DJJUHJDWH�GHFOLQH�LQ�DJULFXOWXUDO�HPSOR\PHQW��

6LQFH�WKH�ORQJ�UXQ�JURZWK�SURFHVV�LV�LQKHUHQWO\�XQHYHQ�DFURVV�VSDFH��:RUOG�%DQN��������ZH�

FRQWHQG�WKDW�WKH�VSDWLDO�YDULDWLRQ�LQ�WKH�SDWWHUQ�RI�VWUXFWXUDO�WUDQVIRUPDWLRQ��DQG�D�PHDQLQJIXO�

DJJUHJDWLRQ�RI�WKHVH�IRUFHV��FRXOG�DGG�WR�WKH�H[LVWLQJ�NQRZOHGJH�RQ�WKH�GULYHUV�RI�VWUXFWXUDO�

WUDQVIRUPDWLRQ���

:H�PDNH�WZR�VSHFLILF�FRQWULEXWLRQV�WR�WKH�OLWHUDWXUH�RQ�WKH�GULYHUV�RI�VWUXFWXUDO�

WUDQVIRUPDWLRQ��)LUVW��RXU�VWXG\�H[WHQGV�WKH�OLWHUDWXUH�WKDW�DLPV�WR�XQGHUVWDQG�WKH�GULYHUV�RI�

VWUXFWXUDO�WUDQVIRUPDWLRQ�XVLQJ�,�2�IORZV��+HUUHQGRUI�DQG�9DOHQWLQ\L�������+HUUHQGRUI�HW�DO��

������&DOLHQGR�HW�DO��������/LX�������LQ�D�QHZ�GLUHFWLRQ�E\�VKRZLQJ�KRZ�UHJLRQDO�GLIIHUHQFHV�

LQ�LQWHUVHFWRUDO�OLQNDJHV�SURGXFH�GLYHUVH�SDWWHUQV�RI�VWUXFWXUDO�WUDQVIRUPDWLRQ�DFURVV�UHJLRQV��

6HFRQG��ZH�FRQWULEXWH�WR�D�VXEVHW�RI�WKH�VWUXFWXUDO�WUDQVIRUPDWLRQ�OLWHUDWXUH�WKDW�DLPV�WR�

XQGHUVWDQG�KRZ�SURGXFWLYLW\�JURZWK�LQ�RQH�VHFWRU�IDFLOLWDWHV��RU�UHVWULFWV��SURGXFWLYLW\�JURZWK�

LQ�DQRWKHU�VHFWRU��+XQHHXV�DQG�5RJHUVRQ���������
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5ROH�RI�,QWHUVHFWRUDO�/LQNDJHV�LQ�3URSDJDWLQJ�6HFWRUDO�3URGXFWLYLW\�6KRFNV�
2XU�VWXG\�UHODWHV�WR�D�JURZLQJ�OLWHUDWXUH�WKDW�H[DPLQHV�WKH�UROH�RI�LQWHUVHFWRUDO�OLQNDJHV�LQ�WKH�

SURSDJDWLRQ�RI�VHFWRUDO�VKRFNV�ZLWKLQ�DQ�HFRQRP\��/RQJ�DQG�3ORVVHU�������$FHPRJOX�HW�DO��

������$WDOD\�������&DOLHQGR�HW�DO�������%DTDHH�DQG�)DUKL�������/LX�������&DUYDOKR�HW�DO��

������)DGLQJHU�HW�DO��������3DXO�DQG�5DMX��������7KH�HODVWLFLW\�SDUDPHWHUV�EHWZHHQ�

LQWHUPHGLDWH�VHFWRUDO�RXWSXWV�DQG�WKH�IDFWRUV�RI�SURGXFWLRQ�JRYHUQ�WKH�FRQGLWLRQV�WKDW�

GHWHUPLQH�WKH�SURSDJDWLRQ�RI�VHFWRUDO�SURGXFWLYLW\�VKRFNV�WR�WKH�DJJUHJDWH�OHYHO�ZLWKLQ�D�

FRXQWU\��0RVW�RI�WKH�VWXGLHV�LQ�WKLV�OLWHUDWXUH�DVVXPH�WKDW�,�2�IORZV�DUH�LQYDULDQW�WR�VHFWRUDO�

SURGXFWLYLW\�VKRFNV��+RZHYHU��WKHUH�DUH�D�IHZ�VWXGLHV�WKDW�DLP�WR�XQGHUVWDQG�KRZ�SURGXFWLRQ�

QHWZRUNV�UHVSRQG�WR�VKRFNV��%DTDHH�DQG�)DUKL�������3DXO�DQG�5DMX��������LQFOXGLQJ�VRPH�

VWXGLHV�EDVHG�RQ�ILUP�OHYHO�DQDO\VHV�DSSO\LQJ�YDULRXV�DVVXPSWLRQV�UHODWHG�WR�ILUPV¶�QHWZRUN�

IRUPDWLRQ��&DUYDOKR�DQG�9RLWODQGHU�������2EHUILHOG�������7DVFKHUHDX�'XPRXFKHO��������

:H�FRQWULEXWH�WR�WKLV�VWUDQG�RI�WKH�OLWHUDWXUH�E\�VWXG\LQJ�WKH�UHJLRQDO�YDULDWLRQ�LQ�WKH�

IRUPDWLRQ�RI�LQWHUVHFWRUDO�QHWZRUNV�XVLQJ�QRYHO�GDWDVHWV�RQ�UHJLRQDO�,�2�IORZV�DQG�LWV�

VSLOORYHU�HIIHFWV�RQ�HPSOR\PHQW�DQG�ILUP�JURZWK�DFURVV�VHFWRUV���

�

3URVSHFWV�RI�6WUXFWXUDO�7UDQVIRUPDWLRQ�WKURXJK�0LQLQJ�LQ�*KDQD��
/LNH�PDQ\�RWKHU�FRXQWULHV�LQ�6XE�6DKDUDQ�$IULFD��*KDQD�LV�EOHVVHG�ZLWK�GLYHUVH�QDWXUDO�

UHVRXUFHV��$IWHU�H[SHULHQFLQJ�GHFDGHV�RI�GHLQGXVWULDOL]DWLRQ�DQG�JURZWK�LQKLELWLQJ�VWUXFWXUDO�

WUDQVIRUPDWLRQ��)RVX�������2VHL�HW�DO��������3DXO�DQG�5DMX��������*KDQD�HPHUJHG�DV�DQ�RLO�

DQG�JDV�SURGXFHU�LQ�������D�GHYHORSPHQW�ZKLFK�FRLQFLGHG�ZLWK�DQ�LQGXVWULDOL]DWLRQ�GULYH�LQ�

WKH�FRXQWU\��9DOXH�DGGHG�DQG�HPSOR\PHQW�VKDUHV�RI�LQGXVWU\�KDYH�LQFUHDVHG�VLQFH������

DORQJVLGH�D�VWHDG\�JURZWK�LQ�WKH�YROXPH�RI�DQQXDO�RLO�SURGXFWLRQ�IURP�����PLOOLRQ�EDUUHOV�LQ�

�����WR�������PLOOLRQ�EDUUHOV�LQ�������3,$&��������+RZHYHU��WR�RXU�NQRZOHGJH��QR�VWXGLHV�

KDYH�H[DPLQHG�WKH�LPSOLFDWLRQV�RI�*KDQD¶V�GHYHORSPHQW�RI�RLO�UHVRXUFHV�IRU�LWV�VWUXFWXUDO�

WUDQVIRUPDWLRQ�DQG�SURGXFWLYLW\�JURZWK��

6HYHUDO�IDFWRUV�PD\�KHOS�GHWHUPLQH�*KDQD¶V�SURVSHFWV�IRU�HFRQRPLF�JURZWK�WKURXJK�

VWUXFWXUDO�WUDQVIRUPDWLRQ�IURP�SHWUROHXP�UHVRXUFHV��7KHVH�LQFOXGH�*KDQD¶V�KLJK�RLO�

GHSHQGHQFH�UDWLR��/LQ�HW�DO���������WKH�FRXQWU\¶V�JURZLQJ�YXOQHUDELOLW\�WR�RLO�SULFH�VKRFNV�

IROORZLQJ�WKH�UHPRYDO�RI�KLJKO\�VXEVLGL]HG�SHWUROHXP�SURGXFWV�LQ�������$QRN\H�DQG�

7ZHQHERDK�������1QDGLNZH��������DQG�D�GHWHULRUDWLRQ�RI�WKH�VRFLDO�DQG�HFRQRPLF�

LQIUDVWUXFWXUH�LQ�SURPLQHQW�PLQLQJ�FRPPXQLWLHV��$U\HHWH\�HW�DO���������,Q�DGGLWLRQ��EHLQJ�DQ�

RLO�EDVHG�HFRQRP\��*KDQD�LV�VXVFHSWLEOH�WR�'XWFK�GLVHDVH��&RUGRQ�DQG�1HDU\�������5RVV�
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�������ZKLFK�FDQ�DGYHUVHO\�DIIHFW�QRQWUDGDEOH�VHFWRUV�GXH�WR�DQ\�FXUUHQF\�DSSUHFLDWLRQ�

DVVRFLDWHG�ZLWK�D�PLQLQJ�ERRP��'XWFK�GLVHDVH�FRQWLQXHV�WR�EH�D�FRQFHUQ�GHVSLWH�VHYHUDO�

DWWHPSWV�PDGH�E\�WKH�*KDQDLDQ�JRYHUQPHQW�WR�FRQWURO�RLO�SULFHV��$U\HHWH\�DQG�$FNDK�������

2VHL�HW�DO����������

:H�VKRZ�WKDW�LQWHUVHFWRUDO�OLQNDJHV�SOD\�D�VWURQJHU�UROH�LQ�SURPRWLQJ�VWUXFWXUDO�

WUDQVIRUPDWLRQ�LQ�WKH�VRXWK�WKDQ�LQ�WKH�QRUWK�RI�*KDQD��DPLG�WKH�HPHUJHQFH�RI�PLQLQJ�DV�D�

SURPLQHQW�GRZQVWUHDP�VHFWRU�LQ�WKH�VRXWK��0RUHRYHU��ZH�VKRZ�WKDW�UHJLRQDO�SDWWHUQV�RI�

LQWHUVHFWRUDO�OLQNDJHV�JRYHUQ�WKH�VSLOORYHU�HIIHFWV�RI�VHFWRUDO�SURGXFWLYLW\�VKRFNV��VXFK�DV�

ZLWK�HPSOR\PHQW�FUHDWLRQ��2XU�ILQGLQJV�DUH�FRQVLVWHQW�ZLWK�$U\HHWH\�HW�DO���������DQG�

0F0LOODQ�DQG�=HXIDFN��������ZKR�DUJXH�WKDW�VWURQJHU�LQWHUVHFWRUDO�OLQNDJHV�EHWZHHQ�PLQLQJ�

DQG�RWKHU�VHFWRUV�LV�D�PHDQV�WR�DFKLHYH�JUHDWHU�VRFLRHFRQRPLF�JDLQV�IURP�WKH�PLQLQJ�VHFWRU��

)LQDOO\��ZH�FRQWULEXWH�WR�VWXGLHV�RQ�WKH�SURVSHFWV�RI�SODFH�EDVHG�GHYHORSPHQW�SROLFLHV�LQ�

*KDQD��$UDJRQ�DQG�5XG�������)DIFKDPSV�HW�DO���������6LPLODU�WR�)DIFKDPSV�HW�DO����������

ZH�ILQG�HPSOR\PHQW�JURZWK�LQ�PDQXIDFWXULQJ�ILUPV�EDVHG�LQ�PLQLQJ�GLVWULFWV���

�

��� 2YHUYLHZ�RI�6WUXFWXUDO�7UDQVIRUPDWLRQ�LQ�*KDQD�
:H�EHJLQ�ZLWK�D�EULHI�RYHUYLHZ�RI�WKH�VWUXFWXUDO�WUDQVIRUPDWLRQ�WUHQGV�DFURVV�EURDG�VHFWRUV�

�DJULFXOWXUH��LQGXVWU\��DQG�VHUYLFHV���DQG�VXEVHFWRUV�ZLWKLQ�LQGXVWU\�LQ�*KDQD��EDVHG�RQ�

VWDWLVWLFV�IURP�WKH�**'&�818�:,'(5�HFRQRPLF�WUDQVIRUPDWLRQ�GDWDEDVH��(7'����:H�WKHQ�

GHVFULEH�WKH�HYROXWLRQ�RI�PDQXIDFWXULQJ�DQG�VHUYLFHV�DFWLYLWLHV�LQ�WKH�QRUWK�DQG�VRXWK�RI�

*KDQD�XVLQJ�GLVWULFW�OHYHO�GDWD�IURP�WKH�1DWLRQDO�,QGXVWULDO�&HQVXV��1,&��������WKH�UHIHUHQFH�

SHULRG�IRU�WKH�GDWD�LV�������DQG�WKH�,QWHJUDWHG�%XVLQHVV�(VWDEOLVKPHQW�6XUYH\��,%(6�������

�WKH�UHIHUHQFH�SHULRG�IRU�WKH�GDWD�LV���������)ROORZLQJ�WKLV��ZH�XVH�GDWD�IURP�WKH�1,&������

DQG�,%(6�������WKH�HQWHUSULVH�FHQVXVHV��WR�FRPSDUH�WKH�JURZWK�LQ�QXPEHU�RI�ILUPV��

HPSOR\PHQW��DQG�SURGXFWLYLW\�DFURVV�VHFWRUV�ZLWKLQ�PDQXIDFWXULQJ�EHWZHHQ�WKH�QRUWK�DQG�WKH�

VRXWK�DQG�EHIRUH�DQG�DIWHU�WKH�ODUJH�VFDOH�SURGXFWLRQ�RI�RLO�DQG�JDV�VWDUWHG�LQ�*KDQD��

� ��

�
��7KH�(7'�LV�D�MRLQW�LQLWLDWLYH�RI�WKH�*URQLQJHQ�*URZWK�DQG�'HYHORSPHQW�&HQWUH��**'&��DQG�8QLWHG�1DWLRQ�
8QLYHUVLW\�:RUOG�,QVWLWXWH�IRU�'HYHORSPHQW�(FRQRPLFV�5HVHDUFK��818�:,'(5���,W�LV�SXEOLFO\�DYDLODEOH�DW�
KWWSV���ZZZ�ZLGHU�XQX�HGX�SURMHFW�HWG�HFRQRPLF�WUDQVIRUPDWLRQ�GDWDEDVH��DORQJ�ZLWK�GRFXPHQWDWLRQ�RQ�LWV�
FRQWHQWV�DQG�FRQVWUXFWLRQ���
��7KH�1,&������DQG�,%(6������ZHUH�DGPLQLVWHUHG�E\�WKH�*KDQD�6WDWLVWLFDO�6HUYLFH��7KH�1,&������FRYHUHG�RQO\�
LQGXVWULDO�VHFWRUV��PLQLQJ��PDQXIDFWXULQJ��SXEOLF�XWLOLWLHV��DQG�FRQVWUXFWLRQ���ZKHUHDV�,%(6������FRYHUHG�
LQGXVWULDO�DV�ZHOO�DV�DOO�VHUYLFHV�VHFWRUV��ZKROHVDOH�DQG�UHWDLO�WUDGH��WUDQVSRUW��FRPPXQLFDWLRQV��ILQDQFH��UHDO�
HVWDWH��JRYHUQPHQW��DQG�SULYDWH�VHUYLFHV���%RWK�FHQVXVHV�ZHUH�FRQGXFWHG�LQ�WZR�SKDVHV��3KDVH�,,�LQYROYHG�D�
GHWDLOHG�TXHVWLRQQDLUH��:H�XVH�WKH�GDWD�IURP�SKDVH�,,�IRU�ERWK�VXUYH\V��3KDVH�,,�RI�1,&������ZDV�ILHOGHG�
EHWZHHQ�'HFHPEHU������DQG�)HEUXDU\�������DQG�SKDVH�,,�RI�,%(6������ZDV�ILHOGHG�EHWZHHQ�1RYHPEHU������
DQG�$SULO�������)RU�VXUYH\�GHVLJQ�DQG�LPSOHPHQWDWLRQ�GHWDLOV��VHH�*66��������DQG����������
�
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1DWLRQDO�7UHQGV�LQ�6HFWRUDO�(PSOR\PHQW�DQG�9DOXH�$GGHG�6KDUHV�
)LJXUH���GHSLFWV�WUHQGV�LQ�HDFK�VHFWRU¶V�VKDUH�RI�HPSOR\PHQW�DQG�YDOXH�DGGHG��ZKLFK�FDSWXUH�

VWUXFWXUDO�WUDQVIRUPDWLRQ��EDVHG�RQ�(7'�VWDWLVWLFV��*KDQD�GLG�QRW�H[KLELW�DQ\�VWURQJ�VLJQV�RI�

VWUXFWXUDO�WUDQVIRUPDWLRQ�XQWLO�������%HWZHHQ������DQG�������WKH�IRUFHV�RI�VWUXFWXUDO�

WUDQVIRUPDWLRQ�JDLQHG�PRPHQWXP�EXW�ZHUH�PRVWO\�OLPLWHG�WR�DJULFXOWXUH¶V�VKDUH�RI�

HPSOR\PHQW�GHFOLQLQJ�DQG�VHUYLFHV¶�VKDUH�RI�HPSOR\PHQW�LQFUHDVLQJ��,QGXVWU\¶V�VKDUH�RI�

HPSOR\PHQW�JUHZ�IURP����SHUFHQW�LQ������WR����SHUFHQW�LQ�������GULYHQ�SULPDULO\�E\�

PDQXIDFWXULQJ��$JULFXOWXUH¶V�VKDUH�RI�HPSOR\PHQW�FRQWLQXHG�WR�GHFOLQH�IURP����SHUFHQW�LQ�

�����WR����SHUFHQW�LQ�������ZKLOH�VHUYLFHV¶�VKDUH�RI�HPSOR\PHQW�JUHZ�IURP����SHUFHQW�LQ�

�����WR����SHUFHQW�E\��������

7KH�VHFWRUDO�VKDUHV�RI�YDOXH�DGGHG�IROORZHG�VRPHZKDW�GLIIHUHQW�WUHQGV��%HWZHHQ�

�����DQG�������VHUYLFHV¶�VKDUH�RI�YDOXH�DGGHG�KRYHUHG�DW�DERXW����SHUFHQW��$JULFXOWXUH¶V�DQG�

LQGXVWU\¶V�VKDUHV�RI�YDOXH�DGGHG�ERWK�UHPDLQHG�FORVH�WR����SHUFHQW�XQWLO�������6LQFH�WKHQ��WKH�

WZR�VHFWRUV¶�VKDUHV�RI�YDOXH�DGGHG�GLYHUJHG�VKDUSO\��ZLWK�LQGXVWU\¶V�VKDUH�ULVLQJ�DERYH�WKDW�

RI�DJULFXOWXUH��:LWKLQ�LQGXVWU\��WKH�YDOXH�DGGHG�VKDUH�RI�PLQLQJ�LQFUHDVHG�IURP���SHUFHQW�LQ�

�����WR����SHUFHQW�LQ���������SHUFHQWDJH�SRLQWV���&RQVWUXFWLRQ¶V�VKDUH�RI�LQGXVWU\�YDOXH�

DGGHG�LQFUHDVHG�PRGHUDWHO\�VLQFH�������ZKHUHDV�PDQXIDFWXULQJ¶V�VKDUH�KDV�EHHQ�GHFOLQLQJ�

VLQFH�WKH�PLG�����V��

�

5HJLRQDO�7UHQGV�LQ�,QGXVWU\�DQG�6HUYLFHV�LQ�WKH�1RUWK�DQG�WKH�6RXWK�
7UHQGV�LQ�HPSOR\PHQW�DQG�YDOXH�DGGHG�VKDUHV�DW�D�PRUH�GHWDLOHG�VHFWRUDO�OHYHO�DUH�QRW�

DYDLODEOH�LQ�WKH�(7'��$V�DQ�DOWHUQDWLYH��ZH�XVH�VWDWLVWLFV�IURP�*66�������²EDVHG�RQ�WKH�

,%(6������GDWD²RQ�WKH�QXPEHU�RI�ILUPV�LQ�LQGXVWU\�DQG�VHUYLFHV�E\�GLVWULFW�DQG�\HDU�RI�

HVWDEOLVKPHQW�WR�GHVFULEH�WKH�HYROXWLRQ�RI�VHFWRUDO�DFWLYLWLHV�DW�WKH�UHJLRQDO�OHYHO��:H�IROORZ�

WKH�FODVVLILFDWLRQ�RI�*KDQDLDQ�UHJLRQV�SULRU�WR�WKH������UHIHUHQGXP��ZKLFK�H[SDQGHG�WKH�

QXPEHU�RI�UHJLRQV�IURP����WR�WKH����LQ�HIIHFW�WRGD\��7KH�VRXWK�RI�WKH�FRXQWU\�LV�GHILQHG�DV�WKH�

$VKDQWL��&HQWUDO��(DVWHUQ��*UHDWHU�$FFUD��DQG�:HVWHUQ�UHJLRQV��ZKLOH�WKH�QRUWK�LV�GHILQHG�DV�

WKH�%URQJ�$KDIR��1RUWKHUQ��8SSHU�(DVW��8SSHU�:HVW��DQG�9ROWD�UHJLRQV��ILJXUH����SDQHO�D����

:H�UHWDLQ�WKLV�GHILQLWLRQ�RI�WKH�QRUWK�DQG�VRXWK�RI�*KDQD�WKURXJKRXW�WKH�SDSHU��

� )URP�DSSUR[LPDWHO\������WR�WKH�HDUO\�����V��WKH�QXPEHUV�RI�ILUPV�LQ�LQGXVWU\�DQG�LQ�

VHUYLFHV�LQFUHDVHG�VWHDGLO\�LQ�ERWK�WKH�VRXWK�DQG�WKH�QRUWK��EXW�WKH�WRWDO�QXPEHU�RI�ILUPV��IRU�

�
��1RWH�WKDW�RXU�FODVVLILFDWLRQ�RI�WKH�UHJLRQV�LQWR�VRXWK�DQG�QRUWK�GLIIHUV�VRPHZKDW�IURP�WKDW�DSSOLHG�E\�WKH�*KDQD�
6WDWLVWLFDO�6HUYLFH��*66���7KH�*66�FODVVLILHV�1RUWKHUQ��8SSHU�(DVW��DQG�8SSHU�:HVW�UHJLRQV�WR�EH�WKH�QRUWK��DQG�
WKH�UHPDLQGHU�DV�WKH�VRXWK��*66���������
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ERWK�VHFWRUV��LQ�WKH�VRXWK�KDV�IDU�H[FHHGHG�WKRVH�LQ�WKH�QRUWK��ILJXUH�$����7KH�JURZWK�UDWH�LQ�

WHUPV�RI�WKH�QXPEHU�RI�ILUPV��UHIHUUHG�WR�KHUHLQ�DV�³JURZWK�LQ�ILUPV´��LQ�LQGXVWU\�KDV�DOZD\V�

EHHQ�KLJKHU�LQ�WKH�QRUWK�WKDQ�LQ�WKH�VRXWK��$�VLPLODU�WUHQG�LV�REVHUYHG�IRU�ILUPV�LQ�VHUYLFHV��

ZLWK�WKH�QXPEHU�RI�VXFK�ILUPV�LQ�WKH�QRUWK�JUDGXDOO\�FRQYHUJLQJ�ZLWK�WKDW�IRU�WKH�VRXWK�

H[FHSW�EHWZHHQ�����±����

� 'LVWULFWV�LQ�WKH�VRXWK�WHQG�WR�KDYH�PRUH�ILUPV�LQ�LQGXVWU\�WKDQ�WKRVH�LQ�WKH�QRUWK�

�ILJXUH�$����%XW�JURZWK�UDWHV�RI�ILUPV�LQ�LQGXVWU\�WHQG�WR�EH�JUHDWHU�LQ�GLVWULFWV�LQ�WKH�QRUWK�

WKDQ�WKRVH�LQ�WKH�VRXWK��,Q�WHUPV�RI�WKH�QXPEHU�RI�ILUPV�LQ�VHUYLFHV��WKH�GLVWULFWV�LQ�WKH�VRXWK�

FOHDUO\�GRPLQDWH�RYHU�GLVWULFWV�LQ�WKH�QRUWK��ILJXUH�$����7KDW�EHLQJ�VDLG��VRPH�RI�WKH�GLVWULFWV�

LQ�WKH�QRUWK�KDYH�DOVR�H[SHULHQFHG�VWHDG\�JURZWK�LQ�WKH�QXPEHU�RI�ILUPV�LQ�VHUYLFHV�RYHU�

WLPH���

�

5HJLRQDO�7UHQGV�LQ�0LQLQJ�DQG�0DQXIDFWXULQJ�LQ�WKH�1RUWK�DQG�WKH�6RXWK�
:H�WDNH�D�FORVHU�ORRN�DW�WKH�SHUIRUPDQFH�RI�VXEVHFWRUV�ZLWKLQ�LQGXVWU\��VSHFLILFDOO\�PLQLQJ�

DQG�PDQXIDFWXULQJ��:H�XVH�GDWD�IURP�WKH������DQG������HQWHUSULVH�FHQVXVHV��7KH������

FHQVXV�RQO\�VXUYH\HG�LQGXVWULDO�ILUPV��*LYHQ�WKLV��LW�LV�QRW�IHDVLEOH�WR�H[DPLQH�WKH�QXPEHU�RI�

ILUPV�DQG�HPSOR\PHQW�LQ�DJULFXOWXUH�RU�VHUYLFHV�RYHU�WLPH��

� � 7DEOH���UHSRUWV�WKH�QXPEHUV�RI�ILUPV��SHUVRQV�HQJDJHG���DQG�HPSOR\HHV�LQ������DQG�

�����DW�WKH�QDWLRQDO�OHYHO��LQ�WKH�QRUWK��DQG�LQ�WKH�VRXWK��$W�WKH�QDWLRQDO�OHYHO��ZH�ILQG�D�����

IROG�LQFUHDVH�LQ�WKH�QXPEHU�RI�ILUPV�HQJDJHG�LQ�PLQLQJ��IURP�����LQ������WR�����LQ�������

DQG�D�����IROG�LQFUHDVH�LQ�WKH�QXPEHU�RI�ILUPV�HQJDJHG�LQ�PDQXIDFWXULQJ��IURP��������LQ�

�����WR���������LQ��������6LPLODUO\��SHUVRQV�HQJDJHG�LQFUHDVHG�����IROG��IURP��������LQ�

�����WR��������LQ�������DQG�����IROG��IURP���������LQ������WR���������LQ�������LQ�PLQLQJ�

DQG�PDQXIDFWXULQJ��UHVSHFWLYHO\��)LQDOO\��WKH�QXPEHU�RI�GLUHFW�HPSOR\HHV�LQFUHDVHG�����IROG�

�IURP��������LQ������WR��������LQ�������DQG�����IROG��IURP���������LQ������WR���������LQ�

������LQ�PLQLQJ�DQG�PDQXIDFWXULQJ��UHVSHFWLYHO\����

� � 7KH�QXPEHUV�RI�ILUPV��SHUVRQV�HQJDJHG��DQG�HPSOR\HHV�UHPDLQ�RYHUZKHOPLQJO\�ODUJH�

LQ�WKH�VRXWK�LQ�ERWK�PDQXIDFWXULQJ�DQG�PLQLQJ��FRPSDUHG�WR�QXPEHUV�IRU�WKH�QRUWK��+RZHYHU��

FRPSDULVRQV�RI�WKH�JURZWK�UDWHV�VKRZ�DQ�LQWHUHVWLQJ�GLYHUJHQFH�IURP�WKH�QDWLRQDO�WUHQG�DV�

PDQXIDFWXULQJ�GRPLQDWHV�JURZWK�LQ�WKH�QRUWK��ZKHUHDV�WKH�VRXWK�UHPDLQV�WKH�PLQLQJ�KXE��7KH�

QRUWK¶V�VKDUH�RI�PDQXIDFWXULQJ�ILUPV�JUHZ�IURP����SHUFHQW��������RXW�RI���������LQ������WR�

�
��³3HUVRQV�HQJDJHG´�LQFOXGHV�WKH�WRWDO�QXPEHU�RI�SHUVRQV�ZKR�ZRUN�LQ�RU�IRU�WKH�ILUP��7KLV�FDWHJRU\�LQFOXGHV�
RSHUDWLYHV��RWKHU�HQJDJHG�HPSOR\HHV��ZRUNLQJ�SURSULHWRUV��DFWLYH�EXVLQHVV�SDUWQHUV�SOXV�OHDUQHUV��LQFOXGLQJ�
XQSDLG�DSSUHQWLFHV���DQG�XQSDLG�IDPLO\�ZRUNHUV��*66��������



�

���
�

���SHUFHQW���������RXW�RI����������LQ�������6LPLODUO\��LWV�VKDUH�RI�PDQXIDFWXULQJ�

HPSOR\PHQW�JUHZ�IURP���SHUFHQW���������RXW�RI����������LQ������WR����SHUFHQW���������RXW�

RI����������LQ�������7KH�HYLGHQFH�VXJJHVWV�PDQXIDFWXULQJ�HPSOR\PHQW�LQ�WKH�QRUWK�KDV�

SDUWLDOO\�FRQYHUJHG�ZLWK�WKDW�LQ�WKH�VRXWK�RYHU�WLPH���2Q�WKH�RWKHU�KDQG��WKH�VRXWK¶V�VKDUH�RI�

PLQLQJ�ILUPV�LQFUHDVHG�IURP����SHUFHQW������RXW�RI������LQ������WR����SHUFHQW������RXW�RI�

�����LQ�������DQG�LWV�VKDUH�RI�PLQLQJ�HPSOR\PHQW�FRQWLQXHG�WR�GRPLQDWH�DW�DQ�RYHUZKHOPLQJ�

���SHUFHQW�LQ�ERWK�\HDUV���

� � ,Q�������*KDQD�GLVFRYHUHG�RLO�LQ�WKH�-XELOHH�ILHOG��WKH�RLO�ILHOGV�LQ�WKH�'HHS�:DWHU�

7DQR�DQG�:HVW�&DSH�7KUHH�3RLQWV�EORFNV���,Q�1RYHPEHU�������WKH�-XELOHH�SDUWQHUV�

�FRPSULVLQJ�7XOORZ�2LO��.RVPRV�(QHUJ\��$QDUGDNR�3HWUROHXP�&RUSRUDWLRQ��6DEUH�2LO�DQG�

*DV��(�2��*URXS�DQG�*KDQD�1DWLRQDO�3HWUROHXP�&RPSDQ\��VWDUWHG�H[WUDFWLQJ�DQG�SURGXFLQJ�

RLO�LQ�FRPPHUFLDO�TXDQWLWLHV��7KH�FRXQWU\�EHJDQ�GULOOLQJ�LQ�WZR�DGGLWLRQDO�RLO�ILHOGV��

7ZHQHERD��(Q\HQUD�1WRPPH�DQG�6DQNRID�*\H�1\DPH��LQ������DQG�������UHVSHFWLYHO\��7KH�

FRXQWU\¶V�YROXPH�RI�FXPXODWLYH�RLO�SURGXFWLRQ�LQFUHDVHG�VWHDGLO\��IURP�����PLOOLRQ�EDUUHOV�LQ�

�����WR�������PLOOLRQ�EDUUHOV�LQ�������3,$&��������ILJXUH�$����2WKHU�PLQLQJ�DFWLYLWLHV�

�PDLQO\�JROG�PLQLQJ��LQ������ZHUH�OLPLWHG�WR�RQO\�D�KDQGIXO�RI�GLVWULFWV�LQ�WKH�$VKDQWL�UHJLRQ�

LQ�WKH�VRXWK��ILJXUH����SDQHO�E���%\�������PLQLQJ�DFWLYLWLHV�UHODWHG�WR�RLO�DQG�JDV�ZHUH�VSUHDG�

DFURVV�PDQ\�GLVWULFWV�LQ�WKH�VRXWK�GXH�WR�WKH�SUR[LPLW\�WR�RIIVKRUH�RLO�DQG�JDV�PLQHV��ILJXUH����

SDQHO�F���0LQLQJ�LQGXVWULHV�JUHZ�DORQJVLGH�D�VWHDG\�JURZWK�LQ�GRZQVWUHDP�RLO�PDUNHWLQJ�

LQGXVWULHV�DQG�XSVWUHDP�VHUYLFHV�DFWLYLWLHV��6NDWHQ�������2()��������WKH�JURZWK�RI�WKHVH�

XSVWUHDP�DQG�GRZQVWUHDP�DFWLYLWLHV�SRWHQWLDOO\�H[SODLQV�WKH�����SHUFHQW�JURZWK�LQ�ILUPV�LQ�

VHUYLFHV�LQ�WKH�VRXWK�EHWZHHQ������DQG�������ILJXUH�$�����

� � 7KH�JURZLQJ�LPSRUWDQFH�RI�WKH�PLQLQJ�VHFWRU�LQ�*KDQD¶V�HFRQRP\�FDQ�DOVR�EH�

REVHUYHG�IURP�UDSLG�FKDQJHV�LQ�WKH�FRXQWU\¶V�H[SRUW�EDVNHW��ILJXUH�$����,Q�������JROG�

DFFRXQWHG�IRU�D�PHUH�����SHUFHQW�RI�H[SRUW�HDUQLQJV��7KLV�FKDQJHG�GUDPDWLFDOO\�ZLWKLQ�WKH�

QH[W����\HDUV��ZLWK�PLQLQJ�SURGXFWV�FRQVWLWXWLQJ�DOPRVW����SHUFHQW�RI�H[SRUWV�HDUQLQJV�E\�

������RI�ZKLFK�JROG�DFFRXQWHG�IRU����SHUFHQW�DQG�FUXGH�SHWUROHXP����SHUFHQW���

�
��'DWD�DUH�QRW�DYDLODEOH�IRU�QRQLQGXVWULDO�VHFWRUV�IURP�WKH������FHQVXV��+RZHYHU��EDVHG�RQ�FRPSDUDEOH�QDWLRQDO�
KRXVHKROG�VDPSOH�VXUYH\V�IRU�������������������DQG����������URXQGV�RI�WKH�*KDQD�/LYLQJ�6WDQGDUGV�6XUYH\���
VHUYLFHV�HPSOR\PHQW�LQ�WKH�QRUWK�JUHZ�IDVWHU�WKDQ�WKDW�LQ�WKH�VRXWK��ZLWK�WKH�QRUWK¶V�VKDUH�RI�VHUYLFHV�
HPSOR\PHQW�LQFUHDVLQJ�IURP����SHUFHQW�WR����SHUFHQW��LQ�FRPSDULVRQ��PDQXIDFWXULQJ�HPSOR\PHQW�JURZWK�ZDV�
PXFK�VORZHU�LQ�WKH�QRUWK��3DXO�DQG�5DMX���������
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���
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:H�QH[W�LQYHVWLJDWH�WKH�NH\�PDQXIDFWXULQJ�VHFWRUV�DW�D�GLVDJJUHJDWHG�OHYHO��:H�

GLVWLQJXLVK�EHWZHHQ�KHDY\�PDQXIDFWXULQJ�DQG�OLJKW�PDQXIDFWXULQJ����*LYHQ�WKH�LPSRUWDQFH�RI�

IRRG�DQG�FORWKLQJ��LQ�VHOHFWHG�DQDO\VHV��ZH�DOVR�H[DPLQH�WKHP�VHSDUDWHO\��

7DEOH�$��FRPSDUHV�WKH�GLVWULFW�OHYHO�JURZWK�RI�ILUPV�DQG�JURZWK�LQ�WKH�QXPEHU�RI�

HPSOR\HHV��³JURZWK�RI�HPSOR\HHV´��EHWZHHQ������DQG������LQ�PDQXIDFWXULQJ�DV�ZHOO�DV�LQ�

IRXU�VXEFDWHJRULHV�RI�PDQXIDFWXULQJ��QDPHO\�KHDY\�PDQXIDFWXULQJ��OLJKW�PDQXIDFWXULQJ��

FORWKLQJ��DQG�IRRG����7KH�UDWH�RI�JURZWK�RI�ILUPV�DQG�HPSOR\HHV�LQ�WKH�FORWKLQJ�LQGXVWU\�LV�

VLJQLILFDQWO\�KLJKHU�LQ�WKH�QRUWK�WKDQ�LQ�WKH�VRXWK��)LJXUH����SDQHOV�G��H��DQG�I��SURYLGHV�

FRUURERUDWRU\�HYLGHQFH�EDVHG�RQ�GLVWULFW�PDSV��'LVWULFW�KXEV�IRU�KHDY\�DQG�OLJKW�

PDQXIDFWXULQJ�DFWLYLWLHV�DUH�VFDWWHUHG�HYHQO\�EHWZHHQ�WKH�QRUWK�DQG�WKH�VRXWK��+RZHYHU��WKH�

WRS�RQH�WKLUG�RI�GLVWULFWV�H[SHULHQFLQJ�HPSOR\PHQW�JURZWK�LQ�WKH�FORWKLQJ�VHFWRU�EHWZHHQ�

�����DQG������DUH�SUHGRPLQDQWO\�ORFDWHG�LQ�WKH�QRUWK��2YHUDOO��WKH�JURZWK�RI�PDQXIDFWXULQJ�

HPSOR\PHQW�LQ�WKH�QRUWK�LV�SUHGRPLQDQWO\�OHG�E\�WKH�FORWKLQJ�VHFWRU���

�

��� 6SDWLDO�'LIIHUHQFHV�LQ�,QWHUVHFWRUDO�/LQNDJHV�
7R�HVWLPDWH�VSDWLDO�GLIIHUHQFHV�LQ�LQWHUVHFWRUDO�OLQNDJHV��ZH�FRQVWUXFW�ILYH�VHFWRU�QDWLRQDO�,�2�

WDEOHV�EDVHG�RQ�WKH������DQG������VXSSO\�DQG�XVH�WDEOHV�IRU�*KDQD��*66��������������7KH�

ILYH�VHFWRUV�DUH�DJULFXOWXUH��PLQLQJ��³RWKHU�LQGXVWU\�´�ZKLFK�LQFOXGHV�LQGXVWULDO�VXEVHFWRUV�

RWKHU�WKDQ�PLQLQJ��ZKROHVDOH�DQG�UHWDLO�WUDGH��:57��VHUYLFHV��DQG�³RWKHU�VHUYLFHV�´�

FRPSULVLQJ�VHUYLFHV�VXEVHFWRUV�RWKHU�WKDQ�:57�VHUYLFHV��$SSHQGL[�%�GLVFXVVHV�WKH�DSSURDFK�

XVHG�WR�FRQVWUXFW�WKH�QDWLRQDO�,�2�WDEOH��:H�WKHQ�DSSO\�QRQVXUYH\�EDVHG�PHWKRGV��0LOOHU�DQG�

%ODLU�������)OHJJ�DQG�7RKPR�������.RZDOHZVNL�������WR�FRQVWUXFW�,�2�WDEOHV�IRU�WKH�QRUWK�

DQG�WKH�VRXWK�RI�*KDQD�IRU������DQG������IURP�WKH�QDWLRQDO�,�2�WDEOHV��$SSHQGL[�&�GLVFXVVHV�

WKH�DSSURDFK�XVHG�WR�FRQVWUXFW�WKH�UHJLRQDO�,�2�WDEOHV����

:H�FRPSXWH�XSVWUHDPQHVV�DQG�GRZQVWUHDPQHVV��0LOOHU�DQG�%ODLU�������$QWUDV�HW�DO��

������$QWUDV�DQG�&KRU�������0LOOHU�DQG�7HPXUVKRHY�������DW�WKH�VHFWRU�OHYHO�IRU������DQG�

�����XVLQJ�WKH�QDWLRQDO�DQG�UHJLRQDO�,�2�WDEOHV��7KH�XSVWUHDPQHVV�LQGH[�PHDVXUHV�WKH�

DYHUDJH�GLVWDQFH�IURP�ILQDO�RXWSXW�XVHUV��ZKHUHDV�WKH�GRZQVWUHDPQHVV�LQGH[�PHDVXUHV�WKH�

DYHUDJH�GLVWDQFH�IURP�SULPDU\�LQSXW�VXSSOLHUV��$QWUDV�HW�DO��������0LOOHU�DQG�7HPXUVKRHY�

�
���+HDY\�PDQXIDFWXULQJ�UHIHUV�WR�PDQXIDFWXULQJ�RI�FRNH�DQG�UHILQHG�SHWUROHXP��FKHPLFDOV��EDVLF�PHWDOV�DQG�
IDEULFDWHG�PHWDO��PDFKLQHU\�DQG�HTXLSPHQW��PRWRU�YHKLFOHV��DQG�RWKHU�WUDQVSRUW�YHKLFOHV��DPRQJ�RWKHUV��/LJKW�
PDQXIDFWXULQJ�LQFOXGHV�PDQXIDFWXULQJ�RI�ZRRG��SDSHU��SULQWLQJ�DQG�UHSURGXFWLRQ�RI�UHFRUGLQJ��SKDUPDFHXWLFDOV��
UXEEHU�DQG�SODVWLF��RWKHU�QRQPHWDOOLF�LWHPV��FRPSXWHUV��HOHFWURQLFV��HOHFWULFDO�HTXLSPHQW��IXUQLWXUH��IRRG��DQG�
FORWKLQJ��
���6LQFH�LQGHSHQGHQFH�LQ�������*KDQD¶V�GLVWULFW�ERXQGDULHV�KDYH�FKDQJHG�PXOWLSOH�WLPHV��7KH������HQWHUSULVH�
FHQVXV�IROORZV�D�FODVVLILFDWLRQ�RI�����GLVWULFWV��DQG�WKH������HQWHUSULVH�FHQVXV�IROORZV�D�FODVVLILFDWLRQ�RI�����
GLVWULFWV��
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���
�

�������$SSHQGL[�&�GLVFXVVHV�WKH�GHULYDWLRQ�RI�WKHVH�LQGLFHV�DQG�WKH�SURFHGXUH�IRU�FDOFXODWLQJ�

WKHP���

)LJXUH���UHSRUWV�WKH�PDLQ�UHVXOWV�RQ�XSVWUHDPQHVV�DQG�GRZQVWUHDPQHVV�DFURVV�VHFWRUV��

0LQLQJ�LV�WKH�RQO\�VHFWRU�WKDW�JDLQHG�ERWK�LQ�WHUPV�RI�XSVWUHDPQHVV�DQG�GRZQVWUHDPQHVV�

EHWZHHQ������DQG�������7KH�JURZLQJ�LPSRUWDQFH�RI�PLQLQJ�LQ�WKH�VXSSO\�FKDLQ�LV�REVHUYHG�

LQ�WKH�VRXWK�DV�ZHOO�DV�LQ�WKH�QRUWK��+RZHYHU��WKH�OHYHO�RI�GRZQVWUHDPQHVV�LQ�PLQLQJ�LQ������

LV�KLJKHU�LQ�WKH�VRXWK��������WKDQ�LQ�WKH�QRUWK���������:H�DOVR�REVHUYH�UHJLRQDO�GLYHUVLW\�LQ�WKH�

UHODWLYH�SRVLWLRQV�RI�RWKHU�VHFWRUV�LQ�WKH�VXSSO\�FKDLQ��7KH�XSVWUHDPQHVV�RI�DJULFXOWXUH�

GHFOLQHG�E\����SHUFHQW��IURP������WR�������LQ�WKH�VRXWK�FRPSDUHG�WR���SHUFHQW��IURP������WR�

������LQ�WKH�QRUWK��ZKHUHDV�WKH�GRZQVWUHDPQHVV�RI�:57�VHUYLFHV�GHFOLQHG�E\����SHUFHQW�

�IURP������WR�������LQ�WKH�VRXWK�FRPSDUHG�WR����SHUFHQW��IURP������WR�������LQ�WKH�QRUWK��

$SSHQGL[�&�SURYLGHV�IXUWKHU�GHWDLOV�RQ�WKH�FRQWULEXWLRQV�RI�SXUFKDVLQJ�VHFWRUV�WR�WKH�

XSVWUHDPQHVV�LQGH[�DQG�WKH�FRQWULEXWLRQV�RI�VHOOLQJ�VHFWRUV�WR�WKH�GRZQVWUHDPQHVV�LQGH[��

'HVSLWH�D�GURS�LQ�WKH�XSVWUHDPQHVV�RI�³RWKHU�LQGXVWU\�´�WKH�FRQWULEXWLRQ�RI�PLQLQJ�WR�WKLV�

VHFWRU�KDV�LQFUHDVHG�E\�DOPRVW����SHUFHQWDJH�SRLQWV�LQ�ERWK�WKH�QRUWK�DQG�WKH�VRXWK�EHWZHHQ�

�����DQG�������

2XU�,�2�WDEOHV�DUH�FRQVWUXFWHG�XVLQJ�WKH�VXSSO\�DQG�XVH�WDEOHV�IURP�YDULRXV�VRXUFHV��

$V�VXFK��WKH�YDOLGLW\�RI�DQ\�HFRQRPLF�LQWHUSUHWDWLRQV�EDVHG�RQ�WKH�UHVXOWV�JHQHUDWHG�IURP�

WKHVH�,�2�WDEOHV�UHOLHV�RQ�WKHLU�FRQVLVWHQF\�DQG�FRPSDUDELOLW\�RYHU�WLPH��$V�D�VHQVLWLYLW\�

FKHFN��ZH�XVH�WKH�,�2�WDEOH�IRU�*KDQD�IURP�������DYDLODEOH�IURP�WKH�8QLWHG�1DWLRQV�,QSXW�

2XWSXW�7DEOHV�IRU�'HYHORSLQJ�&RXQWULHV��81��������)LJXUH�$��FRPSDUHV�WKH�XSVWUHDPQHVV�

DQG�GRZQVWUHDPQHVV�LQGLFHV�DW�WKH�QDWLRQDO�OHYHO�XVLQJ�RXU�QHZO\�FRQVWUXFWHG�,�2�WDEOHV�IRU�

*KDQD�LQ������DQG������DQG�WKH�,�2�WDEOH�LQ��������

:H�REVHUYH�WZR�WUHQGV�HPHUJLQJ�IURP�WKH�ORQJ�WHUP�HYROXWLRQ�RI�LQWHUVHFWRUDO�

QHWZRUNV�LQ�*KDQD��)LUVW��³RWKHU�LQGXVWU\´�PDLQWDLQHG�D�GRPLQDQW�SRVLWLRQ�LQ�WKH�VXSSO\�FKDLQ�

LQ������DQG������E\�KDYLQJ�WKH�ODUJHVW�VKDUH�RI�LQWHUPHGLDWH�RXWSXW�LQ�JURVV�RXWSXW��

+RZHYHU��LQ�������WKH�GRPLQDQFH�RI�³RWKHU�LQGXVWU\´�LQ�WKH�VXSSO\�FKDLQ�LV�DFKLHYHG�WKURXJK�

LWV�VKDUH�RI�LQWHUPHGLDWH�LQSXW�LQ�JURVV�LQSXW�DQG�VWURQJHU�LQWHUPHGLDWH�LQSXW�VXSSO\�OLQNV�ZLWK�

LQGXVWULHV�WKDW�KDYH�ODUJH�GRZQVWUHDPQHVV��6HFRQG��WKH�UHOHYDQFH�RI�PLQLQJ�LQ�WKH�VXSSO\�

FKDLQ�KDV�JUDGXDOO\�LQFUHDVHG�RYHU�WLPH��:KLOH�WKH�ODUJH�VFDOH�SURGXFWLRQ�RI�RLO�DQG�JDV�LQ�

*KDQD�VLQFH������GLUHFWO\�FRQWULEXWH�WR�WKH�VHFRQG�WUHQG��LW�FRXOG�DOVR�EH�DVVRFLDWHG�ZLWK�D�

VKLIW�LQ�WKH�UROH�RI�³RWKHU�LQGXVWU\´�LQ�WKH�VXSSO\�FKDLQ�EHWZHHQ������DQG������WRZDUG�

EHFRPLQJ�D�PRUH�GRZQVWUHDP�VHFWRU�DQG�KDYLQJ�D�VWURQJHU�LQWHUVHFWRUDO�OLQNDJH�ZLWK�PLQLQJ���



�

���
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7R�SURYLGH�VXJJHVWLYH�HYLGHQFH�RQ�WKH�HYROXWLRQ�RI�WKH�NH\�VHFWRUV��ZH�FRPSDUH�

XSVWUHDPQHVV��IRUZDUG�OLQNDJH��DQG�GRZQVWUHDPQHVV��EDFNZDUG�OLQNDJH��EDVHG�RQ�D�IRXU�ZD\�

FODVVLILFDWLRQ�RI�IRUZDUG�DQG�EDFNZDUG�OLQNDJH�HIIHFWV�SURSRVHG�E\�&KHQHU\�DQG�:DWDQDEH�

����������$�VHFWRU�LV�FODVVLILHG�DV�³LQGHSHQGHQW�RI�RWKHU�VHFWRUV´�LI�ERWK�IRUZDUG�DQG�

EDFNZDUG�OLQNDJH�HIIHFWV�DUH�ZHDN��³GHSHQGHQW�RQ�RWKHU�VHFWRUV´�LI�ERWK�IRUZDUG�DQG�

EDFNZDUG�OLQNDJHV�DUH�VWURQJ��³GHSHQGHQW�RQ�VXSSO\´�LI�WKH�IRUZDUG�OLQNDJH�HIIHFW�LV�ZHDN�

EXW�WKH�EDFNZDUG�OLQNDJH�HIIHFW�LV�VWURQJ��DQG��ILQDOO\��³GHSHQGHQW�RQ�GHPDQG´�LI�WKH�IRUZDUG�

OLQNDJH�HIIHFW�LV�VWURQJ�EXW�WKH�EDFNZDUG�OLQNDJH�HIIHFW�LV�ZHDN��:H�FRQVLGHU�WKH�IRUZDUG�

OLQNDJH�HIIHFW�IRU�D�VHFWRU�WR�EH�ZHDN��VWURQJ��LI�LWV�VL]H�LV�VPDOOHU��ODUJHU��WKDQ�WKH�DYHUDJH�

IRUZDUG�OLQNDJH�HIIHFW�DFURVV�DOO�VHFWRUV��6LPLODUO\��WKH�EDFNZDUG�OLQNDJH�HIIHFW�IRU�D�VHFWRU�LV�

VHHQ�DV�VWURQJ��ZHDN��LI�LWV�VL]H�LV�ODUJHU��VPDOOHU��WKDQ�WKH�DYHUDJH�EDFNZDUG�OLQNDJH�HIIHFW�

DFURVV�DOO�VHFWRUV��7DEOH�$��UHSRUWV�WKH�HYROXWLRQ�RI�WKH�NH\�VHFWRUV�EHWZHHQ������DQG�������

$W�WKH�QDWLRQDO�OHYHO��H[FHSW�IRU�PLQLQJ�DQG�³RWKHU�VHUYLFHV�´�LQWHUVHFWRUDO�OLQNDJHV�EHFDPH�

ZHDNHU�IRU�RWKHU�VHFWRUV��0LQLQJ¶V�UROH�DV�D�JURZLQJ�XSVWUHDP�LQGXVWU\�LV�PDLQO\�GULYHQ�E\�

WKH�VRXWK�����

�

��� ,QWHUVHFWRUDO�/LQNDJHV��6HFWRUDO�7)3V��DQG�2XWSXWV�
,Q�VHFWLRQ����ZH�VKRZHG�WKDW�*KDQD¶V�PLQLQJ�SURGXFWLYLW\�VKRFN�LV�FRUUHODWHG�ZLWK�WKH�

GLYHUJLQJ�SDWWHUQ�RI�LQWHUVHFWRUDO�OLQNDJHV�EHWZHHQ�WKH�QRUWK�DQG�WKH�VRXWK��+HUH��ZH�ILUVW�

H[DPLQH�WKH�UHODWLRQVKLS�EHWZHHQ�LQWHUVHFWRUDO�OLQNDJHV�DQG�VHFWRUDO�SURGXFWLYLW\�JURZWK�

�PHDVXUHG�LQ�WHUPV�RI�VHFWRUDO�RXWSXW�7)3�JURZWK���:H�WKHQ�LQYHVWLJDWH�WKH�UHODWLRQVKLS�

EHWZHHQ�WKH�PLQLQJ�SURGXFWLYLW\�VKRFN�DQG�VHFWRUDO�RXWSXW�WKURXJK�LQWHUVHFWRUDO�OLQNDJHV��RQ�

WKH�EDVLV�RI�D�PXOWLVHFWRU�DQG�PXOWLVWDJH�SURGXFWLRQ�IXQFWLRQ�WKDW�DOORZV�IRU�VXEVWLWXWLRQ�

SDUDPHWHUV�WR�YDU\�DFURVV�LQWHUPHGLDWH�LQSXWV��$SSO\LQJ�WKH�0RULVKLPD�(ODVWLFLW\�RI�

6XEVWLWXWLRQ��0(6���3DXO�DQG�5DMX��������GHULYH�D�FRQGLWLRQ�IRU�WKH�FKDQJH�LQ�WKH�RXWSXW�

UDWLR�EHWZHHQ�WZR�VHFWRUV�UHVXOWLQJ�IURP�WKH�FKDQJH�LQ�WKH�UDWLR�RI�SURGXFWLYLW\�JDLQ�IRU�WKH�

VDPH�WZR�VHFWRUV�EDVHG�RQ�����WKH�HODVWLFLW\�RI�VXEVWLWXWLRQ�EHWZHHQ�YDOXH�DGGHG�7)3�DQG�

RXWSXW�7)3�DQG�����WKH�HODVWLFLW\�RI�VXEVWLWXWLRQ�EHWZHHQ�YDOXH�DGGHG�DQG�RXWSXW�7)3��

6LQFH�ZH�RQO\�KDYH�,�2�WDEOHV�IRU�WZR�SRLQWV�LQ�WLPH�������DQG�������ZH�FDQ�RQO\�

FDOFXODWH�7)3�IRU�RQH�SHULRG�������WR��������$V�VXFK��ZH�FDQQRW�HVWLPDWH�FKDQJHV�LQ�WKH�

0(6�RYHU�WLPH��,QVWHDG��ZH�FRQGXFW�D�WKRXJKW�H[SHULPHQW�EDVHG�RQ�WKH�VHFWRUDO�RXWSXW�7)3�

UDWLRV��YDOXH�DGGHG�7)3�UDWLRV��DQG�YDOXH�DGGHG�UDWLRV�DQG�SURYLGH�VRPH�WHQWDWLYH�HYLGHQFH�

�
���$�FRPSDULVRQ�RI�WKH�VL]H�RI�RXWSXW�DQG�LQSXW�PXOWLSOLHUV�KHOSV�LGHQWLI\�WKH�NH\�VHFWRUV�LQ�DQ�HFRQRP\��0LOOHU�
DQG�%ODLU���������
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RQ�WKH�GLUHFWLRQ�RI�WKH�FKDQJH�LQ�VHFWRUDO�RXWSXWV��$SSHQGL[�'�GLVFXVVHV�WKH�WKHRUHWLFDO�

IRXQGDWLRQ�XQGHUSLQQLQJ�WKH�UHODWLRQVKLS�EHWZHHQ�'RPDU�ZHLJKWV��YDOXH�DGGHG�7)3V��JURVV�

RXWSXW�7)3V��DQG�WKH�0(6�����

�

'RPDU�:HLJKWV�
)LJXUH���VKRZV�FKDQJHV�LQ�'RPDU�ZHLJKWV��ZKLFK�LV�WKH�UDWLR�RI�VHFWRUDO�RXWSXW�WR�*'3��

EHWZHHQ������DQG�������$W�WKH�QDWLRQDO�OHYHO��SURGXFWLRQ�DFWLYLWLHV�SULPDULO\�VKLIWHG�IURP�

DJULFXOWXUH�DQG�³RWKHU�VHUYLFHV´�WR�PLQLQJ�DQG�³RWKHU�LQGXVWU\�´�7KH�'RPDU�ZHLJKW�LQFUHDVHG�

WKH�PRVW�IRU�PLQLQJ�����SHUFHQWDJH�SRLQWV���IROORZHG�E\�:57�VHUYLFHV�����SHUFHQWDJH�

SRLQWV���7KH�'RPDU�ZHLJKWV�IRU�DJULFXOWXUH�DQG�IRU�³RWKHU�VHUYLFHV´�IHOO�E\����DQG����

SHUFHQWDJH�SRLQWV��UHVSHFWLYHO\��7KH�UROH�RI�ILQDO�DQG�LQWHUPHGLDWH�VDOHV�EHKLQG�WKH�FKDQJHV�LQ�

WKH�'RPDU�ZHLJKWV�GLIIHUV�PDUNHGO\�E\�VHFWRU��$OPRVW�WKUHH�IRXUWKV�RI�WKH�LQFUHDVH�LQ�WKH�

'RPDU�ZHLJKW�IRU�PLQLQJ�LV�GXH�WR�LQWHUPHGLDWH�VDOHV��ZKHUHDV�DOPRVW�KDOI�RI�WKH�LQFUHDVH�LQ�

WKH�'RPDU�ZHLJKW�IRU�:57�VHUYLFHV�LV�GXH�WR�LQWHUPHGLDWH�VDOHV��,Q�DJULFXOWXUH��DOPRVW�

IRXUWK�ILIWKV�RI�WKH�GHFUHDVH�LQ�WKH�'RPDU�ZHLJKW�LV�GXH�WR�ILQDO�VDOHV���

7KH�SDWWHUQ�RI�FKDQJHV�LQ�WKH�'RPDU�ZHLJKW�DFURVV�VHFWRUV�LQ�WKH�VRXWK�PLUURUV�WKH�

SDWWHUQ�DW�WKH�QDWLRQDO�OHYHO��,Q�WKH�QRUWK��WKH�'RPDU�ZHLJKW�IRU�DJULFXOWXUH�GHFUHDVHG�E\����

SHUFHQWDJH�SRLQWV��³2WKHU�LQGXVWU\´�H[SHULHQFHG�WKH�ODUJHVW�LQFUHDVH�LQ�WKH�'RPDU�ZHLJKW��E\�

���SHUFHQWDJH�SRLQWV���IROORZHG�E\�PLQLQJ�����SHUFHQWDJH�SRLQWV��DQG�:57�VHUYLFHV�����

SHUFHQWDJH�SRLQWV����

7KH�LPSOLFDWLRQV�RI�FKDQJHV�LQ�WKH�'RPDU�ZHLJKW�IRU�LQWHUVHFWRUDO�OLQNDJHV�DUH�WKUHH�

IROG��)LUVW��H[FHSW�IRU�³RWKHU�VHUYLFHV�´�ILQDO�VDOHV�GRPLQDWH�WKH�FKDQJHV�LQ�WKH�'RPDU�ZHLJKW�

IRU�DOO�VHFWRUV�LUUHVSHFWLYH�RI�WKH�GLUHFWLRQ�RI�FKDQJH��6HFRQG��³RWKHU�LQGXVWU\´�FRQWLQXHV�WR�EH�

WKH�PRVW�LPSRUWDQW�VHFWRU�LQ�WKH�SURGXFWLRQ�QHWZRUN�RI�WKH�QRUWK²LW�KDG�WKH�ODUJHVW�JDLQ�LQ�

ERWK�ILQDO�DQG�LQWHUPHGLDWH�VDOHV��7KLUG�DQG�PRVW�LPSRUWDQWO\��PLQLQJ�SOD\V�D�GRPLQDQW�UROH�

LQ�WKH�SURGXFWLRQ�QHWZRUN��HVSHFLDOO\�LQ�WKH�VRXWK��7KHVH�ILQGLQJV�UHLQIRUFH�WKH�HYLGHQFH�RQ�

WKH�GLYHUJLQJ�SDWWHUQ�RI�LQWHUVHFWRUDO�OLQNDJHV�GLVFXVVHG�LQ�VHFWLRQ��������

�

6HFWRUDO�2XWSXW�7)3�*URZWK��8SVWUHDPQHVV��DQG�'RZQVWUHDPQHVV��
6HFWRUV�ZLWK�ORQJHU�SURGXFWLRQ�FKDLQV�H[SHULHQFH�ODUJHU�JURZWK�LQ�SURGXFWLYLW\��0F1HUQH\�HW�

DO���������+RZHYHU��WKH�FRUUHODWLRQ�EHWZHHQ�LQWHUVHFWRUDO�OLQNDJHV�DQG�VHFWRUDO�SURGXFWLYLW\�

FDQ�EH�FRQGLWLRQHG�E\�WKH�LQFRPH�OHYHO�RI�D�FRXQWU\��)DGLQJHU�HW�DO���������VKRZ�WKDW�KLJKO\�

LQWHUOLQNHG�VHFWRUV�DUH�PRUH�SURGXFWLYH�WKDQ�OHVV�LQWHUOLQNHG�VHFWRUV��EXW�WKDW�VXFK�HYLGHQFH�LV�

PRUH�SURPLQHQW�IRU�ORZ��DQG�PLGGOH�LQFRPH�FRXQWULHV�WKDQ�KLJK�LQFRPH�FRXQWULHV��$V�WKH�
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VRXWK�RI�*KDQD�LV�ULFKHU�WKDQ�WKH�QRUWK�RI�WKH�FRXQWU\��3DXO�DQG�5DMX��������ZH�H[DPLQH�

ZKHWKHU�WKH�VRXWK�GHPRQVWUDWHV�D�ZHDNHU�UHODWLRQVKLS�EHWZHHQ�VHFWRUDO�OLQNDJHV�DQG�VHFWRUDO�

SURGXFWLYLW\�FRPSDUHG�WR�WKH�QRUWK�IROORZLQJ�WKH�REVHUYHG�FURVV�FRXQWU\�SDWWHUQV�E\�)DGLQJHU�

HW�DO�������������

:H�HVWLPDWH�VHFWRUDO�7)3�XVLQJ�WKH�,�2�WDEOHV��0LOOHU�DQG�%ODLU��������7KLV�WHFKQLTXH�

LV�EDVHG�RQ�-RUJHQVRQ�HW�DO����������D�VWDQGDUG�UHIHUHQFH�LQ�WKH�OLWHUDWXUH�IRU�WKH�HVWLPDWLRQ�RI�

7)3V��7R�PHDVXUH�WKH�FKDQJH�LQ�LQWHUVHFWRUDO�OLQNDJHV�RYHU�WLPH��ZH�FRPSXWH�WKH�ORJ�

GLIIHUHQFH�EHWZHHQ������DQG������LQ�VHFWRUDO�RXWSXW�XSVWUHDPQHVV�DQG�LQSXW�

GRZQVWUHDPQHVV��7DEOH���FRPSDUHV�VHFWRUDO�7)3V��DQG�JURZWK�LQ�XSVWUHDPQHVV�DQG�

GRZQVWUHDPQHVV��EHWZHHQ�WKH�QRUWK�DQG�WKH�VRXWK��7KH�7)3�IRU�PLQLQJ��³RWKHU�LQGXVWU\�´�DQG�

:57�VHUYLFHV�LV�KLJKHU�LQ�WKH�VRXWK�WKDQ�LQ�WKH�QRUWK��+RZHYHU��ZH�ILQG�D�PXFK�VWURQJHU�

FRUUHODWLRQ�EHWZHHQ�7)3�DQG�XSVWUHDPQHVV�DFURVV�VHFWRUV�LQ�WKH�QRUWK��������WKDQ�LQ�WKH�VRXWK�

��������$OVR��WKH�FRUUHODWLRQ�EHWZHHQ�7)3�DQG�GRZQVWUHDPQHVV�DFURVV�VHFWRUV�LV�VWURQJHU�LQ�

WKH�QRUWK��±������WKDQ�LQ�WKH�VRXWK��±�������7KH�QRUWK�FOHDUO\�VKRZV�D�PXFK�VWURQJHU�

UHODWLRQVKLS�EHWZHHQ�LQWHUVHFWRUDO�OLQNDJHV�DQG�SURGXFWLYLW\�JURZWK�DFURVV�VHFWRUV�FRPSDUHG�

WR�WKH�VRXWK��FRUURERUDWLQJ��DW�WKH�VXEQDWLRQDO�OHYHO��WKH�UHVXOWV�E\�)DGLQJHU�HW�DO������������

�

6HFWRUDO�9DOXH�$GGHG�5DWLRV��
7DEOH�$��UHSRUWV�WKH�YDOXH�DGGHG�UDWLRV�EHWZHHQ�PLQLQJ�DQG�RWKHU�VHFWRUV�LQ������DQG�������

$W�WKH�QDWLRQDO�OHYHO��YDOXH�DGGHG�LQ�PLQLQJ�LV�ORZHU�WKDQ�YDOXH�DGGHG�LQ�RWKHU�VHFWRUV�LQ�

������$IWHU�WKH�ODUJH�VFDOH�SURGXFWLRQ�RI�RLO�DQG�JDV�FRPPHQFHG�LQ�������WKHVH�UDWLRV�FKDQJH�

GUDPDWLFDOO\��,Q�������WKH�YDOXH�DGGHG�LQ�PLQLQJ�EHFRPHV�JUHDWHU�WKDQ�WKH�YDOXH�DGGHG�LQ�

:57�VHUYLFHV��DQG�DOPRVW�HTXDOV�WKH�YDOXH�DGGHG�LQ�DJULFXOWXUH��:KLOH�WKH�YDOXH�DGGHG�RI�

PLQLQJ�YLV�j�YLV�RWKHU�VHFWRUV�LQFUHDVHV�ERWK�LQ�WKH�QRUWK�DQG�LQ�WKH�VRXWK��WKH�DEVROXWH�

FKDQJH�LQ�WKH�UDWLRV�LV�PXFK�ODUJHU�LQ�WKH�VRXWK���

�

6HFWRUDO�2XWSXW�7)3�DQG�9DOXH�$GGHG�7)3�5DWLRV��
*LYHQ�WKDW�ZH�RQO\�KDYH�7)3�YDOXHV�IRU�RQH�SHULRG�������WR��������ZH�FDQQRW�HVWLPDWH�WKH�

0(6�HODVWLFLWLHV�EDVHG�RQ�7)3��$V�D�UHVXOW��ZH�FDQQRW�GLUHFWO\�WHVW�WKH�H[WHQW�WR�ZKLFK�WKH�

UHDOORFDWLRQ�RI�UHVRXUFHV�DFURVV�VHFWRUV�LV�FRQGLWLRQHG�E\�7)3��$V�D�VHFRQG�EHVW�DOWHUQDWLYH��

ZH�FRPSDUH�FKDQJHV�LQ�YDOXH�DGGHG�UDWLRV�EHWZHHQ������DQG�������DQG�RXWSXW�7)3�UDWLRV�

DQG�YDOXH�DGGHG�7)3�UDWLRV�RI�PLQLQJ�WR�RWKHU�VHFWRUV��LQ�WKH�QRUWK�DQG�LQ�WKH�VRXWK��

:H�FDOFXODWH�YDOXH�DGGHG�7)3V�IURP�RXWSXW�7)3V�EDVHG�RQ�HTXDWLRQ�'���VHH�

DSSHQGL[�'���7DEOH�$��DOVR�UHSRUWV�RXWSXW�7)3�DQG�YDOXH�DGGHG�7)3�UDWLRV�EHWZHHQ�PLQLQJ�
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DQG�RWKHU�VHFWRUV��%RWK�LQ�WKH�QRUWK�DQG�WKH�VRXWK��PLQLQJ¶V�RXWSXW�7)3�LV�WKH�VHFRQG�ORZHVW�

�DIWHU�³RWKHU�LQGXVWU\´���VXJJHVWLQJ�WKDW�WKH�SDWWHUQV�EDVHG�RQ�YDOXH�DGGHG�7)3�UDWLRV�DUH�

TXDOLWDWLYHO\�VLPLODU��&RPSDULQJ�RXWSXW�7)3�DQG�YDOXH�DGGHG�7)3�UDWLRV��DW�WKH�QDWLRQDO�OHYHO�

DQG�LQ�WKH�VRXWK��WKH�UDWLRV�IRU�PLQLQJ�ZLWK�UHVSHFW�WR�DJULFXOWXUH�DQG�³RWKHU�VHUYLFHV´�DUH�

VPDOOHU�ZKHQ�PHDVXUHG�XVLQJ�RXWSXW�7)3V�WKDQ�XVLQJ�YDOXH�DGGHG�7)3V��%\�H[FOXGLQJ�

LQWHUPHGLDWH�LQSXWV��YDOXH�DGGHG�7)3�REYLDWHV�DQ�LPSRUWDQW�VRXUFH�RI�HFRQRPLF�JURZWK�DW�WKH�

VHFWRU�OHYHO��-RUJHQVRQ�DQG�6WLURK��������7KXV��RQH�RI�WKH�VRXUFHV�RI�GLIIHUHQFH�EHWZHHQ�

RXWSXW�7)3�DQG�YDOXH�DGGHG�7)3�LV�WKH�JURZWK�RI�LQWHUPHGLDWH�LQSXWV�RYHU�WLPH��$V�D�UHVXOW��

YDOXH�DGGHG�7)3�PD\�RYHUVWDWH�WKH�H[WHQW�RI�WKH�FKDQJH�LQ�WHFKQRORJ\�FRPSDUHG�WR�RXWSXW�

7)3��7KH�GLIIHUHQFH�EHWZHHQ�YDOXH�DGGHG�7)3�DQG�RXWSXW�7)3�FDQ�YDU\�DFURVV�VHFWRUV��,Q�WKH�

FRQWH[W�RI�*KDQD��WKLV�GLIIHUHQFH�LV�PXFK�ODUJHU�LQ�DJULFXOWXUH�DQG�:57�VHUYLFHV�EHWZHHQ�WKH�

QRUWK�DQG�WKH�VRXWK��7KLV�H[SODLQV�ZK\�SURGXFWLYLW\�LQ�PLQLQJ�UHODWLYH�WR�RWKHU�VHFWRUV�GLIIHUV�

EHWZHHQ�RXWSXW�7)3�DQG�YDOXH�DGGHG�7)3���

/DVWO\��ZH�HVWLPDWH�WKH�HIIHFW�RI�DQ�LQFUHDVH�LQ�UHODWLYH�PLQLQJ�SURGXFWLYLW\�RQ�WKH�

UDWLR�RI�RXWSXW�LQ�PLQLQJ�WR�RXWSXW�LQ�RWKHU�VHFWRUV�DW�WKH�QDWLRQDO�OHYHO��$V�ILJXUH�$��VKRZV��

PLQLQJ�RXWSXW�LV�FRPSOHPHQWDU\�WR�RXWSXW�LQ�DJULFXOWXUH��³RWKHU�LQGXVWU\�´�:57�VHUYLFHV��DQG�

³RWKHU�VHUYLFHV´�DV�SURGXFWLYLW\�JURZWK�LQ�PLQLQJ�EHWZHHQ�WZR�SHULRGV������±�����DQG�

����±����OHDGV�WR�D�IDOO�LQ�WKH�UDWLR�RI�RXWSXW�LQ�PLQLQJ�WR�RXWSXW�LQ�DOO�WKHVH�VHFWRUV������

�

)LQDO�5HPDUNV�RQ�,QWHUVHFWRUDO�/LQNDJHV�DQG�6WUXFWXUDO�7UDQVIRUPDWLRQ��
6LQFH�KLJK�SURGXFWLYLW\�JURZWK�VHFWRUV�UHOHDVH�UHVRXUFHV�WR�ORZ�SURGXFWLYLW\�JURZWK�VHFWRUV��

DVVXPLQJ�D�SRVLWLYH�SURGXFWLYLW\�VKRFN�RQO\�LQ�PLQLQJ��D�ODUJHU�7)3�JDS�EHWZHHQ�PLQLQJ�DQG�

DQ\�RWKHU�VHFWRU�FRUUHVSRQGV�WR�D�ODUJHU�UHDOORFDWLRQ�RI�UHVRXUFHV�EHWZHHQ�PLQLQJ�DQG�WKDW�

VHFWRU��7KH�7)3�UDWLR�EHWZHHQ�PLQLQJ�DQG�DJULFXOWXUH�LV�PXFK�ODUJHU�LQ�WKH�VRXWK����������

WKDQ�LQ�WKH�QRUWK��±��������&RUUHVSRQGLQJO\��ZH�ILQG�D�ODUJHU�LQFUHDVH�LQ�WKH�YDOXH�DGGHG�UDWLR�

EHWZHHQ�PLQLQJ�DQG�DJULFXOWXUH�LQ�WKH�VRXWK��IURP�������WR��������WKDQ�LQ�WKH�QRUWK��������WR�

��������7KH�VRXWK�H[SHULHQFHG�D�PXFK�VWURQJHU�SURGXFWLYLW\�VKRFN�LQ�PLQLQJ�WKDQ�WKH�QRUWK��

$OVR��WKH�7)3�UDWLR�EHWZHHQ�PLQLQJ�DQG�³RWKHU�LQGXVWU\´�LV�ODUJHU�LQ�WKH�VRXWK���������WKDQ�LQ�

WKH�QRUWK����������ZKLFK�LV�DFFRPSDQLHG�E\�D�ODUJHU�LQFUHDVH�LQ�WKH�YDOXH�DGGHG�UDWLR�EHWZHHQ�

PLQLQJ�DQG�³RWKHU�LQGXVWU\´�LQ�WKH�VRXWK��������WR��������WKDQ�LQ�WKH�QRUWK��������WR���������

7KH�7)3�UDWLR�EHWZHHQ�PLQLQJ�DQG�:57�VHUYLFHV�LQ�WKH�VRXWK��±�������LV�PXFK�VPDOOHU�WKDQ�

WKDW�LQ�WKH�QRUWK�����������7KLV�FRUUHVSRQGV�WR�D�PXFK�ODUJHU�LQFUHDVH�LQ�WKH�YDOXH�DGGHG�UDWLR�

EHWZHHQ�PLQLQJ�DQG�:57�VHUYLFHV�LQ�WKH�QRUWK��������WR��������WKDQ�LQ�WKH�VRXWK��IURP�������
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WR���������+RZHYHU��WKH�FKDQJH�LQ�WKH�YDOXH�DGGHG�UDWLR�EHWZHHQ�PLQLQJ�DQG�³RWKHU�VHUYLFHV´�

LV�KLJKHU�LQ�WKH�VRXWK��������WR��������WKDQ�LQ�WKH�QRUWK��������WR����������

7R�UHFDSLWXODWH��ZH�ILQG�PXFK�VWURQJHU�VXSSRUW�IRU�WKH�OLQN�EHWZHHQ�GLIIHUHQFHV�LQ�

LQWHUVHFWRUDO�OLQNDJHV�DQG�UHDOORFDWLRQ�RI�UHVRXUFHV�EHWZHHQ�VHFWRUV�LQ�WKH�VRXWK�WKDQ�LQ�WKH�

QRUWK��6HYHUDO�IDFWRUV�FRXOG�H[SODLQ�WKLV�UHVXOW��LQFOXGLQJ�D�ZHDN�SURGXFWLYLW\�VKRFN�LQ�PLQLQJ�

DQG�OLPLWHG�LQWHUPHGLDWH�VDOHV�E\�RWKHU�VHFWRUV�LQ�WKH�QRUWK��'LIIHUHQFHV�LQ�VHFWRUDO�

SURGXFWLYLW\�JURZWK�EDVHG�RQ�7)3�PD\�QRW�IXOO\�H[SODLQ�WKH�DOORFDWLRQ�RI�UHVRXUFHV�EHWZHHQ�

VHFWRUV�LI�ILQDO�VDOHV�JURZ�DW�D�PXFK�IDVWHU�UDWH�WKDQ�LQWHUPHGLDWH�VDOHV��2XOWRQ��������ZKLFK��

LQ�WXUQ��DOVR�OLPLWV�WKH�UROH�RI�LQWHUVHFWRUDO�OLQNDJHV���

�

��� ,QWHUVHFWRUDO�/LQNDJHV�DQG�6HFWRUDO�DQG�)LUP�3HUIRUPDQFH�
,Q�WKH�SUHYLRXV�VHFWLRQV��ZH�GLVFXVVHG�HYLGHQFH�RQ�WKH�UROH�RI�WKH�PLQLQJ�RXWSXW�VKRFN�LQ�

VKDSLQJ�UHJLRQDO�GLIIHUHQFHV�LQ�LQWHUVHFWRUDO�OLQNDJHV��VHFWLRQ����DQG�RQ�WKH�VWURQJHU�HIIHFW�

WKDW�LQWHUVHFWRUDO�OLQNDJHV�KDYH�RQ�VWUXFWXUDO�WUDQVIRUPDWLRQ�LQ�WKH�VRXWK�FRPSDUHG�WR�WKH�

QRUWK��VHFWLRQ�����+HUH��ZH�DLP�WR�XQGHUVWDQG�WKH�PHFKDQLVPV�WKDW�OLQN�SURGXFWLRQ�QHWZRUNV�

DQG�VWUXFWXUDO�WUDQVIRUPDWLRQ�DW�D�PRUH�JUDQXODU�OHYHO��:H�XVH�WKH�1,&������DQG�,%(6������

GDWD�WR�H[DPLQH�����KRZ�WKH�SRVLWLYH�PLQLQJ�HPSOR\PHQW�VKRFN�UHODWHV�WR�HPSOR\PHQW�

JURZWK�LQ�RWKHU�VHFWRUV�DFURVV�GLVWULFWV�DQG�����KRZ�WKH�SRVLWLYH�PLQLQJ�HPSOR\PHQW�VKRFN�

DFURVV�WLPH�DQG�JHRJUDSKLF�DUHDV�DIIHFWV�WKH�HQWU\�RI�QHZ�ILUPV�DQG�WKH�JURZWK�RI�ILUP�

HPSOR\PHQW�LQ�GLIIHUHQW�VHFWRUV���

�

'LVWULFW�OHYHO�$QDO\VLV�
:H�ILUVW�H[DPLQH�WKH�VHQVLWLYLW\�RI�FKDQJHV�LQ�HPSOR\PHQW�LQ�RWKHU�VHFWRUV�WR�FKDQJHV�LQ�

HPSOR\PHQW�LQ�PLQLQJ�DFURVV�GLVWULFWV��3URSDJDWLRQ�RI�WKH�PLQLQJ�HPSOR\PHQW�VKRFN�WR�RWKHU�

VHFWRUV�LV�LGHQWLILHG�EDVHG�RQ�WKH�DVVXPSWLRQ�WKDW�HPSOR\PHQW�JURZWK�LQ�VHFWRUV�WKDW�KDYH�

VWURQJHU�OLQNDJHV�WR�PLQLQJ��IRU�H[DPSOH��KHDY\�PDQXIDFWXULQJ�LQGXVWULHV��SUHGRPLQDQWO\�

WDNHV�SODFH�LQ�PLQLQJ�GLVWULFWV��WKDW�LV��GLVWULFWV�ZLWK�DW�OHDVW�RQH�PLQLQJ�ILUP��7KH�UHJUHVVLRQ�

PRGHO�LV�DV�IROORZV��

� � ����

ZKHUH� DQG� PHDVXUH�FKDQJHV�LQ�ORJ�HPSOR\PHQW�LQ�VHFWRU�

��LQ�GLVWULFW���EHWZHHQ������DQG������DQG�FKDQJHV�LQ�WKH�PLQLQJ�VHFWRU�LQ�GLVWULFW���EHWZHHQ�
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�����DQG�������UHVSHFWLYHO\��7R�FDSWXUH�WKH�HIIHFW�RI�PLQLQJ�DFWLYLWLHV�LQ�QHLJKERULQJ�DQG�

RWKHU�GLVWULFWV�ZLWKLQ�WKH�VDPH�UHJLRQ��ZH�FRQWURO�IRU�FKDQJHV�LQ�ORJ�PLQLQJ�HPSOR\PHQW�LQ�

UHJLRQ���OHVV�PLQLQJ�HPSOR\PHQW�LQ�GLVWULFW�G�GHQRWHG�DV� ��7KH�

HODVWLFLW\�RI�VHFWRUDO�HPSOR\PHQW�ZLWK�UHVSHFW�WR�PLQLQJ�HPSOR\PHQW�DW�WKH�GLVWULFW�OHYHO�LV�

GHQRWHG�E\� ��DQG� LV�WKH�HODVWLFLW\�RI�VHFWRUDO�HPSOR\PHQW�DW�WKH�GLVWULFW�OHYHO�ZLWK�UHVSHFW�

WR�PLQLQJ�HPSOR\PHQW�DW�WKH�UHJLRQ�OHYHO����

,QGXVWULDO�SHUIRUPDQFH�LQ�GLVWULFW�݀�RYHU�WKH�SDVW�GHFDGHV�PD\�KDYH�GULYHQ�

HPSOR\PHQW�JURZWK�LQ�VHFWRUݏ��DQG�GLVWULFW�݀�EHWZHHQ������DQG�������,Q�VXFK�D�FDVH��DQ\�

V\VWHPDWLF�YDULDWLRQ�LQ�SDVW�HPSOR\PHQW�JURZWK�DFURVV�GLVWULFWV�FRXOG�FRQIRXQG�WKH�HIIHFW�RI�

PLQLQJ�HPSOR\PHQW�JURZWK�RQ�HPSOR\PHQW�JURZWK�LQ�RWKHU�VHFWRUV��7R�ILOWHU�RXW�WKLV�

FRQIRXQGLQJ�HIIHFW��ZH�FRQWURO�IRU�WKH�JURZWK�RI�ILUPV�LQ�LQGXVWU\�EHWZHHQ������DQG�������

� ���DQG�EHWZHHQ������DQG������� ���DQG�WKH�JURZWK�RI�

ILUPV�LQ�VHUYLFHV�EHWZHHQ������DQG������� ��DQG�EHWZHHQ������DQG�������

� ���:H�HVWLPDWH�HTXDWLRQ�����XVLQJ�GLVWULFW�OHYHO�HPSOR\PHQW�ILJXUHV�WKDW�

ZH�FRQVWUXFW�IURP�ILUP�OHYHO�GDWD�������

7DEOH���UHSRUWV�WKH�UHJUHVVLRQ�UHVXOWV�IRU�HTXDWLRQ������VHSDUDWHO\�IRU�OLJKW�DQG�KHDY\�

PDQXIDFWXULQJ��DW�WKH�QDWLRQDO�OHYHO��DQG�VHSDUDWHO\�IRU�WKH�QRUWK�DQG�WKH�VRXWK��2YHUDOO��WKH�

DVVRFLDWLRQ�EHWZHHQ�FKDQJHV�LQ�HPSOR\PHQW�LQ�ERWK�KHDY\�DQG�OLJKW�PDQXIDFWXULQJ�DQG�

FKDQJHV�LQ�HPSOR\PHQW�LQ�PLQLQJ�LV�SRVLWLYH��7KH�HODVWLFLW\�RI�KHDY\�PDQXIDFWXULQJ�

HPSOR\PHQW�ZLWK�UHVSHFW�WR�PLQLQJ�HPSOR\PHQW�������LV�DOPRVW����SHUFHQW�ODUJHU�WKDQ�WKH�

HODVWLFLW\�RI�OLJKW�PDQXIDFWXULQJ�HPSOR\PHQW�ZLWK�UHVSHFW�WR�PLQLQJ�HPSOR\PHQW��������7KH�

GLIIHUHQFH�LQ�WKH�UHVXOWV�EHWZHHQ�WKH�QRUWK�DQG�WKH�VRXWK�VXSSRUWV�D�VWURQJHU�SURGXFWLRQ�

QHWZRUN�EHWZHHQ�KHDY\�PDQXIDFWXULQJ�DQG�PLQLQJ�LQ�WKH�VRXWK�FRPSDUHG�WR�WKH�QRUWK��7KH�

DJJUHJDWH�HPSOR\PHQW�HIIHFW�DW�WKH�UHJLRQ�OHYHO��KRZHYHU��LV�VWURQJHU�IRU�OLJKW�PDQXIDFWXULQJ�

FRPSDUHG�WR�KHDY\�PDQXIDFWXULQJ�LQ�WKH�VRXWK��/DVWO\��LQGXVWULDO�GHYHORSPHQW�LQ�WKH�SUHYLRXV�

GHFDGHV�DSSHDUV�WR�SOD\�D�OHVV�VLJQLILFDQW�UROH�FRPSDUHG�WR�WKH�JURZWK�LQ�PLQLQJ�HPSOR\PHQW�

LQ�H[SODLQLQJ�WKH�HPSOR\PHQW�JURZWK�LQ�PDQXIDFWXULQJ�EHWZHHQ������DQG��������

,GHQWLILFDWLRQ�RI�LQWHUVHFWRUDO�OLQNDJHV�LQ�HTXDWLRQ�����UHOLHV�RQO\�RQ�JHRJUDSKLF�

SUR[LPLW\�WR�D�PLQLQJ�ILUP��$V�VXFK��LW�LV�QRW�VHQVLWLYH�WR�WKH�WLPH�ODJ�EHWZHHQ�WKH�

HVWDEOLVKPHQW�RI�D�PLQLQJ�ILUP�DQG�D�PDQXIDFWXULQJ�ILUP��,Q�RXU�QH[W�PRGHO��SURGXFWLRQ�

QHWZRUNV�DUH�LGHQWLILHG�MRLQWO\�E\�WKH�ORFDWLRQ�RI�D�PLQLQJ�ILUP�DQG�WKH�\HDU�LQ�ZKLFK�LW�ZDV�

HVWDEOLVKHG��DV�IROORZV��
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LV�DQ�LQGLFDWRU�YDULDEOH��ZKLFK�WDNHV�WKH�YDOXH�RI�RQH��LI�DW�OHDVW�RQH�QHZ�ILUP�

HQWHUV�LQ�VHFWRU����LQ�GLVWULFW����DQG�LQ�\HDU����DQG�]HUR�RWKHUZLVH�� DQG� �GHQRWH�WKH�

LPPHGLDWH�DQG�ODJJHG��E\�RQH�\HDU��HIIHFW�RI�WKH�QXPEHU�RI�QHZ�PLQLQJ�ILUPV�HVWDEOLVKHG�LQ�

GLVWULFW���RQ�WKH�SUREDELOLW\�RI�KDYLQJ�D�QHZ�ILUP�LQ�VHFWRU���DQG�GLVWULFW����7R�HVWLPDWH�

HTXDWLRQ������ZH�XVH�D�GLVWULFW�\HDU�SDQHO�FRPSULVLQJ�����GLVWULFWV�DQG����\HDUV������±������

EDVHG�RQ�WKH�ORFDWLRQ�DQG�WKH�\HDU�RI�HVWDEOLVKPHQW�RI�D�ILUP��XVLQJ�,%(6������GDWD��6LQFH�

HPSOR\PHQW�DQG�RWKHU�ILUP�FKDUDFWHULVWLFV�DUH�DYDLODEOH�RQO\�IRU�WKH�FHQVXV�\HDU��ZH�XVH�WKH�

QXPEHU�RI�ILUPV�WR�PHDVXUH�WKH�RXWFRPH�YDULDEOH��)RU�WKH�VDPH�UHDVRQ��WKH�H[SODQDWRU\�

YDULDEOHV�DUH�DOVR�PHDVXUHG�XVLQJ�WKH�QXPEHU�RI�ILUPV�HVWDEOLVKHG�LQ�GLIIHUHQW�\HDUV��6LPLODU�

WR�HTXDWLRQ������ZH�FRQWURO�IRU�WKH�DJJUHJDWH�HIIHFW�DW�WKH�UHJLRQ�OHYHO�����

7DEOH���UHSRUWV�WKH�UHJUHVVLRQ�UHVXOWV�IRU�HTXDWLRQ�����VHSDUDWHO\�IRU�OLJKW�

PDQXIDFWXULQJ��KHDY\�PDQXIDFWXULQJ��³RWKHU�LQGXVWU\�´�:57�VHUYLFHV��DQG�³RWKHU�VHUYLFHV�´�

DQG�E\�QRUWK�YHUVXV�VRXWK��7R�HVWDEOLVK�WKH�FDXVDO�HIIHFW�RI�WKH�JURZWK�RI�ILUPV�LQ�PLQLQJ�RQ�

WKH�JURZWK�RI�ILUPV�LQ�RWKHU�VHFWRUV��ZH�FRQGXFW�SODFHER�WHVWV��:H�FRQVLGHU�WKH�OHDG�HIIHFWV�RI�

QHZ�PLQLQJ�ILUPV�IRU�WZR�SHULRGV�� DQG� ���,Q�WKH�QRUWK��SDQHO�

D���ZH�ILQG�ZHDN�HYLGHQFH�RI�WKH�UHODWLRQVKLS�EHWZHHQ�WKH�HQWU\�RI�QHZ�ILUPV�LQ�RWKHU�VHFWRUV�

DQG�LQ�PLQLQJ��DV�WKH�UHVXOWV�DUH�PRVWO\�VWDWLVWLFDOO\�LQVLJQLILFDQW��7KLV�LV�SULPDULO\�GXH�WR�WKH�

OLPLWHG�H[SDQVLRQ�RI�PLQLQJ�LQ�WKH�QRUWK��,Q�WKH�VRXWK��SDQHO�E���ERWK�FRQWHPSRUDQHRXV�DQG�

ODJJHG�HIIHFWV�RI�QHZ�PLQLQJ�ILUPV�RQ�WKH�HQWU\�RI�KHDY\�PDQXIDFWXULQJ�ILUPV�DUH�SRVLWLYH�

DQG�VWDWLVWLFDOO\�VLJQLILFDQW��7KH�HQWU\�RI�PLQLQJ�DQG�KHDY\�PDQXIDFWXULQJ�ILUPV�LQ�WKH�VRXWK�

DSSHDUV�FDXVDO�EDVHG�RQ�WKH�UHVXOWV�RI�WKH�SODFHER�WHVWV��DV�WKH�OHDG�HIIHFWV�DUH�VWDWLVWLFDOO\�

LQVLJQLILFDQW�IRU�KHDY\�PDQXIDFWXULQJ��)RU�RWKHU�VHFWRUV��WKH�SODFHER�WHVW�UHVXOWV�GR�QRW�

VXSSRUW�D�FDXVDO�LQWHUSUHWDWLRQ�IRU�WKH�LQFUHDVH�LQ�WKH�QXPEHU�RI�ILUPV�GXH�WR�DQ�LQFUHDVH�LQ�

WKH�QXPEHU�RI�PLQLQJ�ILUPV��7DEOH�$��UHSRUWV�WKH�UHJUHVVLRQ�UHVXOWV�IRU�HTXDWLRQ�����DW�WKH�

QDWLRQDO�OHYHO��)RU�KHDY\�PDQXIDFWXULQJ��WKH�UHVXOWV�DW�WKH�QDWLRQDO�OHYHO�UHIOHFW�D�FRPELQDWLRQ�

RI�WKH�UHVXOWV�REWDLQHG�DW�WKH�UHJLRQDO�OHYHO������

7R�FRQFOXGH��WKH�GLVWULFW�OHYHO�UHVXOWV�UHLQIRUFH�WKH�UHVXOWV�LQ�VHFWLRQ���EDVHG�RQ�

UHJLRQDO�,�2�WDEOHV�WKDW�PLQLQJ�KDV�D�VWURQJHU�HIIHFW�RQ�KHDY\�PDQXIDFWXULQJ�WKURXJK�

SURGXFWLRQ�QHWZRUNV�LQ�WKH�VRXWK�WKDQ�LQ�WKH�QRUWK����
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)LUP�OHYHO�$QDO\VLV�
7KH�GLVWULFW�OHYHO�HYLGHQFH�VXJJHVWV�WKDW�HPSOR\PHQW�LQ�KHDY\�PDQXIDFWXULQJ�KDV�JURZQ�LQ�

PLQLQJ�GLVWULFWV�EHWZHHQ������DQG�������$Q�LQFUHDVH�LQ�WKH�QXPEHU�RI�KHDY\�PDQXIDFWXULQJ�

ILUPV�FRXOG�JHQHUDWH�WKLV�UHVXOW��ZLWKRXW�DQ�LQFUHDVH�LQ�DYHUDJH�HPSOR\PHQW�LQ�KHDY\�

PDQXIDFWXULQJ�ILUPV�LQ�PLQLQJ�GLVWULFWV��:H�WHVW�ZKHWKHU�DYHUDJH�ORJ�HPSOR\PHQW�LQ�GLIIHUHQW�

VHFWRUV��KHDY\�PDQXIDFWXULQJ��LQ�SDUWLFXODU��LV�KLJKHU�LQ�PLQLQJ�GLVWULFWV�LQ�WKH�VRXWK��EDVHG�

RQ�WKH�IROORZLQJ�PRGHO���

� � ����

:H�HVWLPDWH�WKH�GRXEOH�GLIIHUHQFH�SDUDPHWHU� LQ�HTXDWLRQ�����XVLQJ�,%(6������GDWD��

FRQWUROOLQJ�IRU�YDULRXV�ILUP�FKDUDFWHULVWLFV� LQFOXGLQJ�LQIRUPDOLW\�VWDWXV��W\SH�RI�

RZQHUVKLS��DQG�OHJDO�RUJDQL]DWLRQ���

7DEOH���UHSRUWV�WKH�UHJUHVVLRQ�UHVXOWV�IRU�HTXDWLRQ������VHSDUDWHO\�IRU�OLJKW�

PDQXIDFWXULQJ��KHDY\�PDQXIDFWXULQJ��³RWKHU�LQGXVWU\�´�:57�VHUYLFHV��DQG�³RWKHU�VHUYLFHV�´��

$Q�LQFUHDVH�LQ�WKH�VL]H�RI�HPSOR\PHQW�LQ�DQ�DYHUDJH�ILUP�LQ�KHDY\�PDQXIDFWXULQJ�LI�LW�LV�

ORFDWHG�LQ�D�PLQLQJ�GLVWULFW�LQ�WKH�VRXWK��FRPSDUHG�WR�ILUPV�LQ�RWKHU�GLVWULFWV��LV�KLJKHU�E\������

SHUFHQW��IROORZHG�E\������SHUFHQW�KLJKHU�LQ�³RWKHU�LQGXVWU\�´������SHUFHQW�KLJKHU�LQ�³RWKHU�

VHUYLFHV´�DQG�����SHUFHQW�KLJKHU�LQ�:57�VHUYLFHV��7KH�UHVXOW�LV�VWDWLVWLFDOO\�VLJQLILFDQW�RQO\�

IRU�KHDY\�PDQXIDFWXULQJ�DQG�³RWKHU�VHUYLFHV�´�������

)LQDOO\��ZH�H[WHQG�RXU�PRGHO�LQ�HTXDWLRQ�����WR�LQFOXGH�WKH�HIIHFW�RI�FKDQJHV�LQ�WKH�

PLQLQJ�HPSOR\PHQW�VKRFN�RYHU�WLPH��DV�IROORZV��

� � ����

(TXDWLRQ�����HVWLPDWHV�WKH�JDS�LQ�WKH�DYHUDJH�HPSOR\PHQW�RI�D�ILUP�LQ�WKH�PDQXIDFWXULQJ�

VHFWRU�LI�LW�LV�ORFDWHG�LQ�D�PLQLQJ�GLVWULFW�LQ�WKH�VRXWK�FRPSDUHG�WR�RWKHU�PDQXIDFWXULQJ�ILUPV�

EHWZHHQ������DQG�������6LQFH�ZH�XVH�ERWK�1,&������DQG�,%(6������GDWD��WR�HVWLPDWH� ��

WKH�VDPSOH�LV�UHVWULFWHG�WR�RQO\�PDQXIDFWXULQJ�ILUPV�� LQ�HTXDWLRQ�����FRQWUROV�IRU�YDULRXV�

ILUP�OHYHO�FKDUDFWHULVWLFV�RWKHU�WKDQ�HPSOR\PHQW���

7DEOH���UHSRUWV�WKH�UHVXOWV�RI�WKH�UHJUHVVLRQ�UHVXOWV�IRU�HTXDWLRQ�����VHSDUDWHO\�IRU�OLJKW�

DQG�KHDY\�PDQXIDFWXULQJ��:H�GR�QRW�ILQG�D�VLJQLILFDQW�JDS�LQ�HPSOR\PHQW�LQ�OLJKW�

PDQXIDFWXULQJ�ILUPV�WKDW�DUH�ORFDWHG�LQ�PLQLQJ�GLVWULFWV�LQ�WKH�VRXWK�DQG�OLJKW�PDQXIDFWXULQJ�

ILUPV�ORFDWHG�LQ�RWKHU�GLVWULFWV�EHWZHHQ������DQG�������$PRQJ�OLJKW�PDQXIDFWXULQJ�

LQGXVWULHV��DYHUDJH�ILUP�HPSOR\PHQW�LQ�WKH�IRRG�LQGXVWU\�JUHZ�E\�DOPRVW����SHUFHQW�LQ�
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PLQLQJ�GLVWULFWV�LQ�WKH�VRXWK�RYHU�WKLV�SHULRG�FRPSDUHG�WR�WKRVH�LQ�RWKHU�GLVWULFWV��0HDQZKLOH��

DYHUDJH�ILUP�HPSOR\PHQW�LQ�WKH�SDSHU�LQGXVWU\�IHOO�E\����SHUFHQW�LQ�PLQLQJ�GLVWULFWV�LQ�WKH�

VRXWK�FRPSDUHG�WR�WKRVH�LQ�RWKHU�GLVWULFWV�GXULQJ�WKH�VDPH�SHULRG����

7KH�DYHUDJH�HPSOR\PHQW�VL]H�LQ�KHDY\�PDQXIDFWXULQJ�ILUPV�LQ�PLQLQJ�GLVWULFWV�LQ�WKH�

VRXWK�JUHZ�E\����SHUFHQW�FRPSDUHG�WR�ILUPV�LQ�RWKHU�GLVWULFWV�EHWZHHQ������DQG�������

(YLGHQFH�DW�D�GLVDJJUHJDWHG�OHYHO�VXJJHVWV�WKDW�ILUP�JURZWK�LQ�KHDY\�PDQXIDFWXULQJ�RYHU�WKLV�

SHULRG�LV�SULPDULO\�GULYHQ�E\�FKHPLFDO�ILUPV��UHJLVWHULQJ�D�JURZWK�RI����SHUFHQW�LQ�DYHUDJH�

ILUP�HPSOR\PHQW�VL]H��IROORZHG�E\�QRQPHWDO�����SHUFHQW���PDFKLQHU\�����SHUFHQW���DQG�PHWDO�

����SHUFHQW���2YHUDOO��WKH�JURZWK�LQ�DYHUDJH�HPSOR\PHQW�VL]H�LQ�KHDY\�PDQXIDFWXULQJ�ILUPV�

LV�PRUH�WKDQ�WKUHH�WLPHV�ODUJHU�WKDQ�WKDW�IRU�OLJKW�PDQXIDFWXULQJ�ILUPV�LQ�PLQLQJ�GLVWULFWV�LQ�

WKH�VRXWK�EHWZHHQ������DQG��������

6XPPDUL]LQJ�WKH�UHVXOWV�IURP�WKH�DQDO\VLV�DW�WKH�GLVWULFW�DQG�ILUP�OHYHOV��WKH�YDULDWLRQ�LQ�

WKH�PLQLQJ�HPSOR\PHQW�VKRFN�DFURVV�GLVWULFWV�FRUUHVSRQGV�WR�HPSOR\PHQW�JURZWK�SDUWLFXODUO\�

LQ�KHDY\�PDQXIDFWXULQJ�VHFWRUV�LQ�WKH�VRXWK�EHWZHHQ������DQG�������7KLV�SURFHVV�RI�

VWUXFWXUDO�WUDQVIRUPDWLRQ�ZDV�IDFLOLWDWHG�E\�WKH�HQWU\�RI�QHZ�ILUPV�LQ�WKH�KHDY\�PDQXIDFWXULQJ�

VHFWRU�LQ�WKH�PLQLQJ�GLVWULFWV�DV�ZHOO�DV�E\�DQ�LQFUHDVH�LQ�WKH�DYHUDJH�VL]H�RI�HPSOR\PHQW�LQ�

KHDY\�PDQXIDFWXULQJ�ILUPV�LQ�WKH�PLQLQJ�GLVWULFWV�RYHU�WLPH����

�

��� �&RQFOXVLRQ��
)ROORZLQJ�WKH�VWDUW�RI�ODUJH�VFDOH�SURGXFWLRQ�RI�RIIVKRUH�RLO�DQG�JDV�LQ�*KDQD�LQ�������ZH�

ILQG�WKDW�WKH�RXWSXW�VKRFN�RI�PLQLQJ�ZDV�ODUJHU�LQ�WKH�VRXWK�WKDQ�LQ�WKH�QRUWK�RI�WKH�FRXQWU\��

7KLV�OHG�WR�D�GLYHUJLQJ�SDWWHUQ�RI�UHJLRQDO�LQWHUVHFWRUDO�OLQNDJHV��%DVHG�RQ�RXU�QHZ�UHJLRQDO�,�

2�WDEOHV��EHWZHHQ������DQG�������WKH�LQFUHDVH�LQ�YDOXH�DGGHG�DQG�RXWSXW�VKDUHV�RI�PLQLQJ�LQ�

WKH�VRXWK�ZDV�PRUH�WKDQ�GRXEOH�WKDW�LQ�WKH�QRUWK��,Q�WHUPV�RI�FKDQQHOV�IRU�JURZWK��ZH�ILQG�

HYLGHQFH�IRU�D�VWURQJHU�SURGXFWLRQ�QHWZRUN�DQG�ODUJHU�7)3��(VWLPDWHV�EDVHG�RQ�HQWHUSULVH�

FHQVXV�GDWD�VXSSRUW�WKHVH�FKDQQHOV�DW�WKH�GLVWULFW�OHYHO�DQG�SURYLGH�IXUWKHU�LQVLJKWV�RQ�WKHVH�

FKDQQHOV��6HFWRUV�WKDW�PDLQO\�GHSHQG�RQ�PLQLQJ�LQSXWV��IRU�H[DPSOH��KHDY\�PDQXIDFWXULQJ��

UHJLVWHUHG�D�KLJKHU�HODVWLFLW\�RI�HPSOR\PHQW�ZLWK�UHVSHFW�WR�FKDQJHV�LQ�PLQLQJ�HPSOR\PHQW�

DFURVV�GLVWULFWV�WKDQ�RWKHU�VHFWRUV��HVSHFLDOO\�LQ�WKH�VRXWK��7KH�PLQLQJ�HPSOR\PHQW�VKRFN�

DSSHDUV�WR�KDYH�LQGXFHG�WKH�HQWU\�RI�QHZ�ILUPV�DQG�LQFUHDVHG�DYHUDJH�ILUP�OHYHO�HPSOR\PHQW�

LQ�KHDY\�PDQXIDFWXULQJ��2YHUDOO��WKH�HYLGHQFH�EDVHG�RQ�WKH�UHJLRQDO�,�2�WDEOHV�DQG�HQWHUSULVH�

FHQVXV�GDWD�VXSSRUWV�WKH�RFFXUUHQFH�RI�D�FRQFHQWUDWHG�PLQLQJ�VKRFN�LQ�WKH�VRXWK��7KLV�

FRQFHQWUDWHG�VKRFN��LQ�WXUQ��GURYH�WKH�SURFHVV�RI�VWUXFWXUDO�WUDQVIRUPDWLRQ�WR�GLIIHU�EHWZHHQ�

WKH�QRUWK�DQG�WKH�VRXWK�RI�*KDQD��
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8QGHUVWDQGLQJ�UHJLRQDO�GLIIHUHQFHV�LQ�LQWHUVHFWRUDO�OLQNDJHV�DQG�SDWWHUQV�RI�VWUXFWXUDO�

WUDQVIRUPDWLRQ�FDQ�JHQHUDWH�SROLF\�UHOHYDQW�LQVLJKWV�RQ�KRZ�WR�IXUWKHU�SURPRWH�DJJUHJDWH�

SURGXFWLYLW\�JURZWK�LQ�PXOWLSOH�ZD\V��)LUVW��D�ODUJH�PLQLQJ�RXWSXW�VKRFN�LQ�WKH�VRXWK�FUHDWHV�

VFRSH�IRU�SROLF\�LQWHUYHQWLRQV�WR�VXVWDLQ�SURGXFWLYLW\�JURZWK�E\�PDLQWDLQLQJ�D�VWURQJ�

SURGXFWLRQ�QHWZRUN�LQ�WKH�VRXWK��,QGXVWULDO�SROLFLHV�DLPHG�DW�IRVWHULQJ�D�VWURQJHU�OLQNDJH�

EHWZHHQ�PLQLQJ�DQG�RWKHU�VHFWRUV�FDQ�KHOS�QRW�RQO\�WR�VHFXUH�JUHDWHU�HFRQRPLF�JDLQV�IURP�

PLQLQJ�EXW�DOVR�WR�UHGUHVV�WKH�ODFN�RI�DFFHVV�WR�PRGHUQ�HQHUJ\�VHUYLFHV�LQ�RWKHU�VHFWRUV��

SDUWLFXODUO\�LQ�PDQXIDFWXULQJ�DV�KLJKOLJKWHG�E\�$U\HHWH\�DQG�$FNDK���������*URZLQJ�

XSVWUHDPQHVV�LQ�PLQLQJ�KDV�WKH�SRWHQWLDO�WR�JHQHUDWH�HPSOR\PHQW��LQYHVWPHQW��DQG�LQFRPH�

DORQJ�WKH�SURGXFWLRQ�YDOXH�FKDLQ��

6HFRQG��WKH�9ROWDLDQ�EDVLQ�LQ�WKH�QRUWK�LV�OLNHO\�WR�EHFRPH�*KDQD¶V�ILUVW�RQVKRUH�RLO�

DQG�JDV�ILHOG�LQ�WKH�QH[W�IHZ�\HDUV�DV�JHRORJLFDO�SUHFRQGLWLRQV�IRU�RLO�DQG�JDV�GHSRVLWV�KDYH�

EHHQ�IRXQG�LQ�WKH�UHJLRQ��6NDWHQ��������,V�WKH�QRUWK�SUHSDUHG�WR�DFKLHYH�D�VLPLODU�OHYHO�RI�

JURZWK�LQ�RXWSXW�DQG�SURGXFWLYLW\�DV�H[SHULHQFHG�LQ�WKH�VRXWK�RI�WKH�FRXQWU\"�7KH�DQVZHU�WR�

WKLV�TXHVWLRQ�GHSHQGV�RQ�KRZ�HIILFLHQWO\�LQGXVWULDO�SROLFLHV�DOORFDWH�UHVRXUFHV�WR�VWUHQJWKHQ�

LQWHUVHFWRUDO�OLQNDJHV�WKDW�WUDQVIRUP�PLQLQJ�LQWR�D�OHDGLQJ�XSVWUHDP�VHFWRU�LQ�WKH�QRUWK��

7KLUG��GLYHUJHQW�SDWWHUQV�RI�VWUXFWXUDO�WUDQVIRUPDWLRQ�DFURVV�UHJLRQV�SURPRWH�UHJLRQDO�

VSHFLDOL]DWLRQ��IRU�H[DPSOH��FORWKLQJ�LQGXVWU\�LQ�WKH�QRUWK��KHDY\�PDQXIDFWXULQJ�LQ�WKH�VRXWK���

ZKLFK�FRXOG�HQKDQFH�DJJUHJDWH�SURGXFWLYLW\�JURZWK�ZLWK�WKH�LQWURGXFWLRQ�RI�VWURQJHU�

LQWHUUHJLRQDO�WUDGH�OLQNDJHV��&DOLHQGR�HW�DO���������$IWHU�WKH�&29,'����SDQGHPLF��IROORZHG�

E\�WKH�RLO�SULFH�VKRFN��*KDQD¶V�XSVWUHDP�PLQLQJ�DFWLYLWLHV�VWDUWHG�UHFRYHULQJ�LQ�WKH�ILUVW�KDOI�

RI�������,Q�������WKH�SURMHFWHG�SHWUROHXP�UHYHQXHV�HDUPDUNHG�IRU�ILQDQFLQJ�GHYHORSPHQW�

SURMHFWV�DPRXQWHG�WR�86�������PLOOLRQ��ZLWK����SHUFHQW�RI�WKH�WRWDO�VHW�WR�JR�WRZDUG�

LQIUDVWUXFWXUH�GHYHORSPHQW��3,$&��������7KH�SURVSHFWV�RI�SODFH�EDVHG�GHYHORSPHQW��%XVVR�

HW�DO��������.OLQH�DQG�0RUHWWL�������KDYH�DOUHDG\�EHHQ�KLJKOLJKWHG�LQ�WKH�FRQWH[W�RI�*KDQD�

�$UDJRQ�DQG�5XG�������)DIFKDPSV�HW�DO���������DQG�WKH�UHVRXUFHV�JHQHUDWHG�IURP�SHWUROHXP�

UHYHQXHV�FDQ�EH�GLUHFWHG�WKURXJK�SODFH�EDVHG�SROLFLHV�WR�DFKLHYH�WKH�DERYHPHQWLRQHG�JRDOV�����

� � 7KH�UROH�RI�SURGXFWLRQ�QHWZRUNV�LV�DOVR�LPSRUWDQW�IRU�LQYHVWLJDWLQJ�SURGXFWLYLW\�

VKRFNV�LQ�VHFWRUV�RWKHU�WKDQ�PLQLQJ��$IWHU�GHFDGHV�RI�GHLQGXVWULDOL]DWLRQ��LQGXVWU\�LV�EDFN�DW�

WKH�FHQWHU�VWDJH�RI�WKH�SROLF\�GHEDWH�LQ�6XE�6DKDUDQ�$IULFD��IROORZLQJ�DQ�LQFUHDVH�LQ�WKH�

PDQXIDFWXULQJ�VHFWRU¶V�VKDUH�RI�WRWDO�HPSOR\PHQW�IURP�����SHUFHQW�LQ������WR�����SHUFHQW�LQ�

������.UXVH�HW�DO���������+RZHYHU��D�VWHDG\�JURZWK�RI�LQIRUPDO�VPDOO�PDQXIDFWXULQJ�ILUPV�

DQG�WKH�SURGXFWLRQ�RI�ORZ�TXDOLW\�JRRGV�WR�VDWLVI\�ULVLQJ�GHPDQG�E\�GRPHVWLF�FRQVXPHUV�

UHPDLQ�D�WKUHDW�WR�UHDOL]LQJ�D�SRVLWLYH�SURGXFWLYLW\�VKRFN�LQ�PDQXIDFWXULQJ��'LDR�HW�DO��������
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.UXVH�HW�DO���������,I�LQIRUPDO�DFWLYLWLHV�SURGXFH�D�QHJDWLYH�SURGXFWLYLW\�VKRFN�E\�FURZGLQJ�

RXW�LQYHVWPHQW�WKURXJK�ODFN�RI�SURSHUW\�ULJKWV�LQ�PDQXIDFWXULQJ��WKHQ�LW�QRW�RQO\�FRQVWUDLQV�

WKH�SURGXFWLYLW\�JURZWK�IURP�VWUXFWXUDO�WUDQVIRUPDWLRQ��3DXO�DQG�5DMX�������EXW�DOVR�

SURSDJDWHV�WKH�QHJDWLYH�SURGXFWLYLW\�VKRFN�WR�WKH�DJJUHJDWH�OHYHO���

� � /DVWO\��RXU�VWXG\�DUJXHV�IRU�D�EURDGHU�UHVHDUFK�DJHQGD�WR�XQGHUVWDQG�WKH�UROH�RI�

LQWHUVHFWRUDO�OLQNDJHV�DQG�SURGXFWLYLW\�VKRFNV�LQ�PLQLQJ�DV�WKH�GULYHUV�RI�VWUXFWXUDO�

WUDQVIRUPDWLRQ�LQ�6XE�6DKDUDQ�$IULFD��6LPLODU�VWXGLHV�RQ�RWKHU�HPHUJLQJ�RLO�DQG�JDV�

SURGXFHUV�LQFOXGLQJ�.HQ\D��0R]DPELTXH��7DQ]DQLD��DQG�8JDQGD�FRXOG�SURYLGH�IXUWKHU�

LQVLJKWV�LQWR�WKH�GHEDWH�RQ�WKH�VXVWDLQDELOLW\�RI�WKH�RQJRLQJ�SURFHVV�RI�LQGXVWULDOL]DWLRQ�LQ�

6XE�6DKDUDQ�$IULFD��0F0LOODQ�DQG�=HXIDFN�������DQG�KRZ�PLQLQJ�VKRFNV�DQG�LQWHUVHFWRUDO�

OLQNDJHV�KHOS�EROVWHU�LQGXVWULDO�JURZWK�E\�PRYLQJ�VHFWRUV�XS�WKH�YDOXH�FKDLQ���
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5HIHUHQFHV�
�
$FHPRJOX��'DURQ��9DVFR�0��&DUYDOKR��$VXPDQ�2]GDJODU��DQG�$OLUH]D�7DKED]�6DOHKL��������

³7KH�1HWZRUN�2ULJLQV�RI�$JJUHJDWH�)OXFWXDWLRQV�´�(FRQRPHWULFD�������������±������
$FHPRJOX��'DURQ��DQG�9HURQLFD�*XHUULHUL��������³&DSLWDO�'HHSHQLQJ�DQG�1RQEDODQFHG�

(FRQRPLF�*URZWK�´�-RXUQDO�RI�3ROLWLFDO�(FRQRP\�������������±����
$UDJRQ��)HUQDQGR�0��DQG�-XDQ�3DEOR�5XG��������³3ROOXWLQJ�,QGXVWULHV�DQG�$JULFXOWXUDO�

3URGXFWLYLW\��(YLGHQFH�IURP�0LQLQJ�LQ�*KDQD�´�(FRQRPLF�-RXUQDO����������±������
$OOHQ��7UHE��DQG�&RVWDV�$UNRODNLV��������³7UDGH�DQG�WKH�7RSRJUDSK\�RI�WKH�6SDWLDO�

(FRQRP\�´�4XDUWHUO\�-RXUQDO�RI�(FRQRPLFV��������������±�����
$QRN\H��0��$���DQG�*HRUJH�7ZHQHERDK��������³,PSOLFDWLRQ�RI�2LO�3ULFH�6KRFNV�IRU�

0RQHWDU\�3ROLF\�LQ�*KDQD��9HFWRU�(UURU�&RUUHFWLRQ�0RGHO�´�035$�3DSHU��������
8QLYHUVLW\�/LEUDU\�RI�0XQLFK��*HUPDQ\��

$QWUDV��3RO��DQG�'DYLQ�&KRU��������³2UJDQL]LQJ�WKH�*OREDO�9DOXH�&KDLQ�´�(FRQRPHWULFD����
���������±�����

$QWUDV��3RO��'DYLQ�&KRU��7KLEDXOW�)DOO\��DQG�5XVVHOO�+LOOEHUU\��������³0HDVXULQJ�WKH�
8SVWUHDPQHVV�RI�3URGXFWLRQ�DQG�7UDGH�)ORZV�´�$PHULFDQ�(FRQRPLF�5HYLHZ�3DSHUV�
	�3URFHHGLQJV�������������±����

$U\HHWH\��(UQHVW��DQG�,VKPDHO�$FNDK��������³7KH�%RRP��WKH�%XVW��DQG�WKH�'\QDPLFV�RI�2LO�
5HVRXUFH�0DQDJHPHQW�LQ�*KDQD�´�:,'(5�:RUNLQJ�3DSHU����������8QLWHG�1DWLRQV�
8QLYHUVLW\�:RUOG�,QVWLWXWH�IRU�'HYHORSPHQW�(FRQRPLF�5HVHDUFK��+HOVLQNL��)LQODQG��

$U\HHWH\��(UQHVW��DQG�:LOOLDP�%DDK�%RDWHQJ��������³8QGHUVWDQGLQJ�*KDQD¶V�*URZWK�
6XFFHVV�6WRU\�DQG�-RE�&UHDWLRQ�&KDOOHQJHV�´�:,'(5�:RUNLQJ�3DSHU�����������
8QLWHG�1DWLRQV�8QLYHUVLW\�:RUOG�,QVWLWXWH�IRU�'HYHORSPHQW�(FRQRPLF�5HVHDUFK��
+HOVLQNL��)LQODQG��

$U\HHWH\��(UQHVW��5REHUW�'��2VHL��DQG�3HWHU�4XDUWH\��������³0DQDJLQJ�*KDQD¶V�2LO�%RRP��
6XPPDU\�RI�.H\�)LQGLQJ�DQG�3ROLF\�/HVVRQV�´�,Q�0DQDJLQJ�*KDQD¶V�2LO�%RRP�IRU�
6WUXFWXUDO�7UDQVIRUPDWLRQ��HGLWHG�E\�(UQHVW�$U\HHWH\��5REHUW�'��2VHL��DQG�3HWHU�
4XDUWH\���±���$FFUD��,QVWLWXWH�RI�6WDWLVWLFDO��6RFLDO�DQG�(FRQRPLF�5HVHDUFK��

$WDOD\��(QJKLQ��������³+RZ�,PSRUWDQW�$UH�6HFWRUDO�6KRFNV"´�$PHULFDQ�(FRQRPLF�-RXUQDO��
0DFURHFRQRPLFV�������±����

%DTDHH��'DYLG��DQG�(PPDQXHO�)DUKL��������³7KH�0DFURHFRQRPLF�,PSDFW�RI�0LFURHFRQRPLF�
6KRFNV��%H\RQG�+XOWHQ¶V�7KHRUHP�´�(FRQRPHWULFD���������±�����

%DXPRO��:LOOLDP�-��������³0DFURHFRQRPLFV�RI�8QEDODQFHG�*URZWK��7KH�$QDWRP\�RI�8UEDQ�
&ULVLV�´�$PHULFDQ�(FRQRPLF�5HYLHZ��������±����

%ODFNRUE\��&KDUOHV��DQG�5��5REHUW�5XVVHOO��������³:LOO�WKH�5HDO�(ODVWLFLW\�RI�6XEVWLWXWLRQ�
3OHDVH�6WDQG�8S"��$�&RPSDULVRQ�RI�WKH�$OOHQ�8]DZD�DQG�0RULVKLPD�(ODVWLFLWLHV��´�
$PHULFDQ�(FRQRPLF�5HYLHZ��������±���

%RSSDUW��7LPR��������³6WUXFWXUDO�&KDQJH�DQG�WKH�.DOGRU�)DFWV�LQ�D�*URZWK�0RGHO�ZLWK�
5HODWLYH�3ULFH�(IIHFWV�DQG�1RQ�*RUPDQ�3UHIHUHQFHV�´�(FRQRPHWULFD���������±����

%XVVR��0DWLDV��-HVVH�*UHJRU\��DQG�3DWULFN�.OLQH��������³$VVHVVLQJ�WKH�,QFLGHQFH�DQG�
(IILFLHQF\�RI�D�3URPLQHQW�3ODFH�%DVHG�3ROLF\�´�$PHULFDQ�(FRQRPLF�5HYLHZ������
���±�����

&DOLHQGR��/RUHQ]R��)HUQDQGR�3DUUR��(VWHEDQ�5RVVL�+DQVEHUJ��DQG�3LHUUH�'DQLHO�6DUWH��������
³7KH�,PSDFW�RI�5HJLRQDO�DQG�6HFWRUDO�3URGXFWLYLW\�&KDQJHV�RQ�WKH�8�6��(FRQRP\�´�
5HYLHZ�RI�(FRQRPLF�6WXGLHV���������±����

&DUYDOKR��9DVFR�0���0DNRWR�1LUHL��<XNLNR�8��6DLWR��DQG�$OLUH]D�7DKED]�6DOHKL��������
³6XSSO\�&KDLQ�'LVUXSWLRQV��(YLGHQFH�IURP�WKH�*UHDW�(DVW�-DSDQ�(DUWKTXDNH�´�
4XDUWHUO\�-RXUQDO�RI�(FRQRPLFV��������������±�����
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&DUYDOKR��9DVFR�0���DQG�1LFR�9RLJWOlQGHU��������³,QSXW�'LIIXVLRQ�DQG�WKH�(YROXWLRQ�RI�
3URGXFWLRQ�1HWZRUNV�´�:RUNLQJ�3DSHU��������1DWLRQDO�%XUHDX�RI�(FRQRPLF�
5HVHDUFK��&DPEULGJH��0$���

&DVHOOL��)UDQFHVFR��DQG�:LOEXU�-RKQ�&ROHPDQ�,,��������³7KH�8�6��6WUXFWXUDO�7UDQVIRUPDWLRQ�
DQG�5HJLRQDO�&RQYHUJHQFH��$�5HLQWHUSUHWDWLRQ�´�-RXUQDO�RI�3ROLWLFDO�(FRQRP\�����
��������±�����

&KHQHU\��+ROOLV�%���DQG�7VXLNQHKR�:DWDQDEH��������³,QWHUQDWLRQDO�&RPSDULVRQV�RI�WKH�
6WUXFWXUH�RI�3URGXFWLRQV�´�(FRQRPHWULFD�������±�����

&RPLQ��'LHJR��'DQLDO�/DVKNDUL��DQG�0DUWL�0HVWLHUL��������³6WUXFWXUDO�&KDQJH�ZLWK�/RQJ�
5XQ�,QFRPH�DQG�3ULFH�(IIHFWV�´�(FRQRPHWULFD������������±�����

&RUGRQ��:��0D[��DQG�-��3HWHU�1HDU\��������³%RRPLQJ�6HFWRU�DQG�'H�,QGXVWULDOL]DWLRQ�LQ�D�
6PDOO�2SHQ�(FRQRP\�´�(FRQRPLF�-RXUQDO��������±����

'HQQLV��%HQMDPLQ�1���DQG�7DODQ�,VFDQ��������³(QJHO�YHUVXV�%DXPRO��$FFRXQWLQJ�IRU�
6WUXFWXUDO�&KDQJH�8VLQJ�7ZR�&HQWXULHV�RI�8�6��'DWD�´�([SORUDWLRQV�LQ�(FRQRPLF�
+LVWRU\��������±�����

'HVPHW��.ODXV��DQG�(VWHEDQ�5RVVL�+DQVEHUJ��������³6SDWLDO�'HYHORSPHQW�´�$PHULFDQ�
(FRQRPLF�5HYLHZ��������������±�����

'LDR�;LQVKHQ��0LD�(OOLV��0DUJDUHW�6��0F0LOODQ��DQG�'DQL�5RGULN��������³$IULFD
V�
0DQXIDFWXULQJ�3X]]OH��(YLGHQFH�IURP�7DQ]DQLDQ�DQG�(WKLRSLDQ�(QWHUSULVHV�´�1%(5�
:RUNLQJ�3DSHU��������1DWLRQDO�%XUHDX�RI�(FRQRPLF�5HVHDUFK��0$���

(FNHUW��)DELDQ��DQG�0LFKDHO�3HWHUV��������³6SDWLDO�6WUXFWXUDO�&KDQJH�´�8QSXEOLVKHG�
PDQXVFULSW��KWWSV���HFRQRPLFV�VDV�XSHQQ�HGX�VLWHV�GHIDXOW�ILOHV�ILOHYDXOW�X����HFNHU�
SDWHUV�SGI��

)DGLQJHU��+DUDOG��&KULVWLDQ�*KLJOLQR��DQG�0DUL\D�7HWHU\DWQLNRYD��������³,QFRPH�
'LIIHUHQFHV��3URGXFWLYLW\��DQG�,QSXW�2XWSXW�1HWZRUNV�´�$PHULFDQ�(FRQRPLF�-RXUQDO��
0DFURHFRQRPLFV������������±������

)DIFKDPSV��0DUFHO��0LFKDHO�.RHOOH�DQG�)RUKDG�6KLOSL��������³*ROG�0LQLQJ�DQG�3URWR�
8UEDQL]DWLRQ��5HFHQW�(YLGHQFH�IURP�*KDQD�´�-RXUQDO�RI�(FRQRPLF�*HRJUDSK\��������
���±�������

)OHJJ��$QWKRQ\�7���DQG�7LPR�7RKPR��������³5HJLRQDO�,QSXW�2XWSXW�7DEOHV�DQG�WKH�)/4�
)RUPXOD��$�&DVH�6WXG\�RI�)LQODQG�´�5HJLRQDO�6WXGLHV������������±����

)RVX��$XJXVWLQ�.ZDVL��������³2LO�DQG�*KDQD¶V�(FRQRP\�´�,Q�7KH�(FRQRP\�RI�*KDQD�6L[W\�
<HDUV�$IWHU�,QGHSHQGHQFH��HGLWHG�E\�(UQHVW�$U\HHWH\�DQG�5DYL�.DQEXU�������2[IRUG��
2[IRUG�8QLYHUVLW\�3UHVV���

.RZDOHZVNL��-XOLD��������³5HJLRQDOL]DWLRQ�RI�1DWLRQDO�,QSXW±2XWSXW�7DEOHV��(PSLULFDO�
(YLGHQFH�RQ�WKH�8VH�RI�WKH�)/4�)RUPXOD�´�5HJLRQDO�6WXGLHV����������±����

)XNDR��.\RML��DQG�6DXPLN�3DXO��������³%DXPRO��(QJHO��DQG�%H\RQG��$FFRXQWLQJ�IRU�D�
&HQWXU\�RI�6WUXFWXUDO�7UDQVIRUPDWLRQ�LQ�-DSDQ������±�����´�(FRQRPLF�+LVWRU\�
5HYLHZ������������±����

*66��*KDQD�6WDWLVWLFDO�6HUYLFH��������������1DWLRQDO�,QGXVWULDO�&HQVXV�5HSRUW��%DFNJURXQG�
DQG�5HVXOWV��$FFUD��*KDQD��*KDQD�6WDWLVWLFDO�6HUYLFH��

±±±��������3RSXODWLRQ�DQG�+RXVHKROG�&HQVXV��������6XPPDU\�5HSRUW�RI�)LQDO�5HVXOWV��
$FFUD��*KDQD��*KDQD�6WDWLVWLFDO�6HUYLFH���

±±±��������,QWHJUDWHG�%XVLQHVV�(VWDEOLVKPHQW�6XUYH\��5HJLRQDO�6SDWLDO�%XVLQHVV�5HSRUW��
$FFUD��*KDQD��*KDQD�6WDWLVWLFDO�6HUYLFH���

±±±��������7KH�6XSSO\�DQG�8VH�7DEOHV��<HDU�������$FFUD��*KDQD��*KDQD�6WDWLVWLFDO�6HUYLFH���
+HUUHQGRUI��%HUWKROG��5LFKDUG�5RJHUVRQ��DQG�$NRV�9DOHQWLQ\L��������³7ZR�3HUVSHFWLYHV�RQ�

3UHIHUHQFHV�DQG�6WUXFWXUDO�7UDQVIRUPDWLRQ�´�$PHULFDQ�(FRQRPLF�5HYLHZ����������
����±����
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+HUUHQGRUI��%HUWKROG��5LFKDUG�5RJHUVRQ��DQG�$NRV�9DOHQWLQ\L��������³*URZWK�DQG�6WUXFWXUDO�
7UDQVIRUPDWLRQ�´�+DQGERRN�RI�(FRQRPLF�*URZWK��9RO���%��$PVWHUGDP�DQG�1HZ�
<RUN������±�����

+HUUHQGRUI��%HUWKROG��DQG�$NRV�9DOHQWLQ\L��������³:KLFK�6HFWRUV�0DNH�3RRU�&RXQWULHV�6R�
8QSURGXFWLYH"´�-RXUQDO�RI�WKH�(XURSHDQ�(FRQRPLF�$VVRFLDWLRQ��������±����

+XQHHXV��)HGHULFR��DQG�5LFKDUG�5RJHUVRQ��������³+HWHURJHQRXV�3DWKV�RI�,QGXVWULDOLVDWLRQ�´�
8QSXEOLVKHG�PDQXVFULSW��3ULQFHWRQ�8QLYHUVLW\��

-RUJHQVRQ��'DOH�:���)UDQN�0��*ROORS��DQG�%DUEDUD�0��)UDXPHQL��������3URGXFWLYLW\�DQG�
8�6��(FRQRPLF�*URZWK��&DPEULGJH��0$��+DUYDUG�8QLYHUVLW\�3UHVV��

-RUJHQVRQ��'DOH�:���DQG�.HYLQ�-��6WLURK��������³5DLVLQJ�WKH�6SHHG�/LPLW��8�6��(FRQRPLF�
*URZWK�LQ�WKH�,QIRUPDWLRQ�$JH�´�,Q�,QGXVWU\�/HYHO�3URGXFWLYLW\�DQG�,QWHUQDWLRQDO�
&RPSHWLWLYHQHVV�%HWZHHQ�&DQDGD�DQG�WKH�8QLWHG�6WDWHV��HGLWHG�E\�'DOH�:��-RUJHQVRQ�
DQG�)UDQN�&KXQJ�/HH���±����2WWDZD��,QGXVWU\�&DQDGD��

.OLQH��3DWULFN��DQG�(QULFR�0RUHWWL��������³3HRSOH��3ODFHV�DQG�3XEOLF�3ROLF\��6RPH�6LPSOH�
:HOIDUH�(FRQRPLFV�RI�/RFDO�(FRQRPLF�'HYHORSPHQW�3URJUDPV�´�$QQXDO�5HYLHZ�RI�
(FRQRPLFV����

.RQJVDPXW��3L\DEKD��6HUJLR�5HEHOR��DQG�'DQ\DQJ�;LH��������³%H\RQG�%DODQFHG�*URZWK�´�
5HYLHZ�RI�(FRQRPLF�6WXGLHV������������±����

.UXVH��+DJHQ��(PPDQXHO�0HQVDK��.XQDO�6HQ��DQG�*DDLW]HQ�GH�9ULHV��������³$�
0DQXIDFWXULQJ�5HQDLVVDQFH"�,QGXVWULDOL]DWLRQ�7UHQGV�LQ�WKH�'HYHORSLQJ�:RUOG�´�
:,'(5�:RUNLQJ�3DSHU����������8QLWHG�1DWLRQV�8QLYHUVLW\�:RUOG�,QVWLWXWH�IRU�
'HYHORSPHQW�(FRQRPLF�5HVHDUFK��+HOVLQNL��)LQODQG��

.X]QHWV��6LPRQ��������³4XDQWLWDWLYH�$VSHFWV�RI�WKH�(FRQRPLF�*URZWK�RI�1DWLRQV��,,��
,QGXVWULDO�'LVWULEXWLRQ�RI�1DWLRQDO�3URGXFW�DQG�/DERU�)RUFH�´�(FRQRPLF�'HYHORSPHQW�
DQG�&XOWXUDO�&KDQJH���������±�����

/LQ��%RTLDQJ��3UHVOH\�.��:HVVHK�-U���DQG�0LFKHDO�2ZXVX�$SSLDK��������³2LO�3ULFH�
)OXFWXDWLRQ��9RODWLOLW\�6SLOORYHU�DQG�WKH�*KDQDLDQ�(TXLW\�0DUNHW��,PSOLFDWLRQ�IRU�
3RUWIROLR�0DQDJHPHQW�DQG�+HGJLQJ�(IIHFWLYHQHVV�´�(QHUJ\�(FRQRPLFV��������±�����

/LX��(UQHVW��������³,QGXVWULDO�3ROLFLHV�LQ�3URGXFWLRQ�1HWZRUNV�´�4XDUWHUO\�-RXUQDO�RI�
(FRQRPLFV����������±�����

/RQJ��-RKQ�%���DQG�&KDUOHV�,��3ORVVHU��������³5HDO�%XVLQHVV�&\FOHV�´�-RXUQDO�RI�3ROLWLFDO�
(FRQRP\�����������±�����

0F0LOODQ��0DUJDUHW��'DQL�5RGULN��DQG�,QLJR�9HUGX]FR�*DOOR��������³*OREDOL]DWLRQ��
6WUXFWXUDO�&KDQJH��DQG�3URGXFWLYLW\�*URZWK��ZLWK�DQ�8SGDWH�RQ�$IULFD�´�:RUOG�
'HYHORSPHQW�����������±����

0F0LOODQ��0DUJDUHW��DQG�$OEHUW�=HXIDFN��������³/DERU�3URGXFWLYLW\�*URZWK�DQG�
,QGXVWULDOL]DWLRQ�LQ�$IULFD�´�-RXUQDO�RI�(FRQRPLF�3HUVSHFWLYHV����������±����

0F1HUQH\��-DPHV��&KDUOHV�6DYRLH��)UDQFHVFR�&DUDYHOOL��9DVFR�0��&DUYDOKR��DQG�-��'R\QH�
)DUPHU��������³+RZ�3URGXFWLRQ�1HWZRUNV�$PSOLI\�(FRQRPLF�*URZWK�´�3URFHHGLQJV�
RI�WKH�1DWLRQDO�$FDGHP\�RI�6FLHQFHV�����������

0LOOHU��5RQDOG�(���DQG�3HWHU�'��%ODLU��������,QSXW�2XWSXW�$QDO\VLV��)RXQGDWLRQV�DQG�
([WHQVLRQV��6HFRQG�(GLWLRQ��&DPEULGJH��8.��&DPEULGJH�8QLYHUVLW\�3UHVV���

0LOOHU��5RQDOG�(���DQG�8PHG�7HPXUVKRHY��������³2XWSXW�8SVWUHDPQHVV�DQG�,QSXW�
'RZQVWUHDPQHVV�RI�,QGXVWULHV���&RXQWULHV�LQ�:RUOG�3URGXFWLRQ�´�,QWHUQDWLRQDO�
5HJLRQDO�6FLHQFH�5HYLHZ��������±����

0XURWD��<DVXVDGD��������³(QJHO¶V�/DZ��3HWW\¶V�/DZ��DQG�$JJORPHUDWLRQ�´�-RXUQDO�RI�
'HYHORSPHQW�(FRQRPLFV������������±����

1JDL��/��5DFKHO��DQG�&KULVWRSKHU�$��3LVVDULGHV��������³6WUXFWXUDO�&KDQJH�LQ�D�0XOWLVHFWRU�
0RGHO�RI�*URZWK�´�$PHULFDQ�(FRQRPLF�5HYLHZ������������±����
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1QDGLNZH��.��������³+LJK�2LO�'HSHQGHQFH�LQ�*KDQD��7R�:KDW�([WHQW�LV�*KDQD�9XOQHUDEOH�
WR�2LO�3ULFH�6KRFN"´�/LEUDU\�5HVRXUFH�IRU�&(30/3��8QLYHUVLW\�RI�'XQGHH��'XQGHH��
6FRWODQG��

1[XPDOR��0SXPHOHOR��DQG�'KXVK\DQWK�5DMX��������³6WUXFWXUDO�7UDQVIRUPDWLRQ�DQG�/DERU�
0DUNHW�3HUIRUPDQFH�LQ�*KDQD�´�-REV�:RUNLQJ�3DSHU��1R������:RUOG�%DQN��
:DVKLQJWRQ��'&���

2EHUILHOG��(]UD��������³$�7KHRU\�RI�,QSXW�2XWSXW�$UFKLWHFWXUH�´�(FRQRPHWULFD��������±�����
2()��2[IRUG�(QHUJ\�)RUXP���������³$IULFD¶V�2LO�DQG�*DV�6FHQH�$IWHU�WKH�%RRP�´�7KH�

2[IRUG�,QVWLWXWH�IRU�(QHUJ\�6WXGLHV��-DQXDU\�������±����
2VHL��5REHUW�'DUNR��&KDUOHV�$FNDK��*HRUJH�'RPIH��DQG�0LFKDHO�'DQTXDK��������³3ROLWLFDO�

6HWWOHPHQWV�DQG�6WUXFWXUDO�&KDQJH��:K\�*URZWK�+DV�1RW�%HHQ�7UDQVIRUPDWLRQDO�LQ�
*KDQD�´�,Q�'HDOV�DQG�'HYHORSPHQW��7KH�3ROLWLFDO�'\QDPLFV�RI�*URZWK�(SLVRGHV��
HGLWHG�E\�/DQW�3ULWFKHWW��.XQDO�6HQ��DQG�(ULF�:HUNHU��2[IRUG�6FKRODUVKLS�2QOLQH��
'HFHPEHU��

2VHL��5REHUW�'DUNR��5LFKPRQG�$WWD�$QNRPDK��DQG�0RQLFD�/DPERQ�4XD\HILR��������
³6WUXFWXUDO�7UDQVIRUPDWLRQ�DQG�,QFOXVLYH�*URZWK�LQ�*KDQD�´�:,'(5�:RUNLQJ�3DSHU�
���������8QLWHG�1DWLRQV�8QLYHUVLW\�:RUOG�,QVWLWXWH�IRU�'HYHORSPHQW�(FRQRPLF�
5HVHDUFK��+HOVLQNL��)LQODQG��

2XOWRQ��1LFKRODV��������³7KH�0\VWHU\�RI�7)3�´�,QWHUQDWLRQDO�3URGXFWLYLW\�0RQLWRU�������±
����

3DXO��6DXPLN��DQG�'KXVK\DQWK�5DMX��������³%DUULHUV�WR�*URZWK�(QKDQFLQJ�6WUXFWXUDO�
7UDQVIRUPDWLRQ��7KH�5ROH�RI�6XEQDWLRQDO�'LIIHUHQFHV�LQ�,QWHUVHFWRUDO�3URGXFWLYLW\�
*DSV�´�3ROLF\�5HVHDUFK�:RUNLQJ�3DSHU�������:RUOG�%DQN��:DVKLQJWRQ��'&��

3DXO��6DXPLN��DQG�'KXVK\DQWK�5DMX��������³6WUXFWXUDO�7UDQVIRUPDWLRQ�ZLWK�1RQOLQHDU�
(IIHFWV�RI�1RQ�8QLIRUP�6HFWRUDO�3URGXFWLYLW\�*URZWK�´�8QSXEOLVKHG�PDQXVFULSW���

3,$&��3XEOLF�,QWHUHVW�DQG�$FFRXQWDELOLW\�&RPPLWWHH���������³6HPL�$QQXDO�5HSRUW�RQ�WKH�
0DQDJHPHQW�DQG�8VH�RI�3HWUROHXP�5HYHQXHV�IRU�WKH�3HULRG�-DQXDU\±-XQH�������´�
KWWSV���ZZZ�SLDFJKDQD�RUJ�SRUWDO�ILOHV�GRZQORDGV�SLDFBUHSRUWV�SLDFB����BVHPL�
DQQXDOBUHSRUWBS�SGI���

5RGULN��'DQL��������³$IULFD¶V�6WUXFWXUDO�7UDQVIRUPDWLRQ�&KDOOHQJH�´�3URMHFW�6\QGLFDWH��
'HFHPEHU������
KWWSV���ZZZ�SURMHFW�V\QGLFDWH�RUJ�FRPPHQWDU\�GDQL�URGULN�VKRZV�ZK\�VXE�VDKDUDQ�
DIULFD�V�LPSUHVVLYH�HFRQRPLF�SHUIRUPDQFH�LV�QRW�VXVWDLQDEOH"EDUULHU DFFHVVSD\ORJ��

5RVV��0LFKDHO��������7KH�2LO�&XUVH��+RZ�3HWUROHXP�:HDOWK�6KDSHV�WKH�'HYHORSPHQW�RI�
1DWLRQV��3ULQFHWRQ��1-��3ULQFHWRQ�8QLYHUVLW\�3UHVV��

6NDWHQ��0RQLFD��������³*KDQD¶V�2LO�,QGXVWU\��6WHDG\�*URZWK�LQ�D�&KDOOHQJLQJ�
(QYLURQPHQW�´�2,(6�:30�����7KH�2[IRUG�,QVWLWXWH�IRU�(QHUJ\�6WXGLHV��8QLYHUVLW\�RI�
2[IRUG��2[IRUG��8.��

7DVFKHUHDX�'XPRXFKHO��0DWKLHX��������³&DVFDGHV�DQG�)OXFWXDWLRQV�LQ�DQ�(FRQRP\�ZLWK�DQ�
(QGRJHQRXV�3URGXFWLRQ�1HWZRUN�´�:RUNLQJ�3DSHU��&RUQHOO�8QLYHUVLW\��,WKDFD��1<���

8QLWHG�1DWLRQV��������,QSXW�2XWSXW�7DEOHV�IRU�'HYHORSLQJ�&RXQWULHV��9RO����1HZ�<RUN��
8QLWHG�1DWLRQV��KWWSV���GLJLWDOOLEUDU\�XQ�RUJ�UHFRUG�������"OQ ]KB&1��

:RUOG�%DQN��������:RUOG�'HYHORSPHQW�5HSRUW�������5HVKDSLQJ�(FRQRPLF�*HRJUDSK\��
:DVKLQJWRQ��'&��:RUOG�%DQN���
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7DEOH����)LUPV��3HUVRQV�(QJDJHG��DQG�(PSOR\HHV��0LQLQJ�DQG�
0DQXIDFWXULQJ�������DQG������

�� �� ����� ����� &KDQJH�
�3HUFHQW��

� � ���� ���� ����
D�� 1XPEHU�RI�ILUPV�

1DWLRQDO�� 0LQLQJ� ��������� ����������� ����
0DQXIDFWXULQJ� ������� �������� ����

1RUWK�� 0LQLQJ� ���������� ������������ �����
0DQXIDFWXULQJ� �������� ��������� ����

6RXWK�� 0LQLQJ� ��������� ����������� ����
0DQXIDFWXULQJ� ������� ��������� ����

�� �� � � �
E�� 3HUVRQV�HQJDJHG�

1DWLRQDO�� 0LQLQJ� ��������� ��������� ����
0DQXIDFWXULQJ� �������� �������� ����

1RUWK�� 0LQLQJ� ����������� ����������� ����
0DQXIDFWXULQJ� ��������� �������� ����

6RXWK�� 0LQLQJ� ��������� ��������� ����
0DQXIDFWXULQJ� �������� �������� ����

�� �� � � �
F�� (PSOR\HHV�

1DWLRQDO�� 0LQLQJ� ��������� ��������� ����
0DQXIDFWXULQJ� �������� �������� ����

1RUWK�� 0LQLQJ� ����������� ����������� ����
0DQXIDFWXULQJ� ��������� ��������� ����

6RXWK�� 0LQLQJ� ��������� ��������� ����
0DQXIDFWXULQJ� �������� �������� ����

�
6RXUFH��$XWKRUV¶�HVWLPDWHV�EDVHG�RQ�GDWD�IURP�WKH������1DWLRQDO�,QGXVWULDO�&HQVXV�DQG�WKH������
LQWHJUDWHG�EXVLQHVV�(VWDEOLVKPHQW�6XUYH\��
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7DEOH����6HFWRUDO�7)3��8SVWUHDPQHVV��DQG�'RZQVWUHDPQHVV�
�� 1DWLRQDO� 1RUWK�� 6RXWK�
� ���� ���� ����

D�� 2XWSXW�EDVHG�7)3������±������
$JULFXOWXUH� �������� �������� ±������
0LQLQJ� ±������ ±������ ±������
2WKHU�LQGXVWU\� ±������ ±������ ±������
:57�VHUYLFHV� �������� ±������ ��������
2WKHU�VHUYLFHV� �������� �������� ��������
�� �� �� ��

E�� /RJ�GLIIHUHQFH�LQ�RXWSXW�XSVWUHDPQHVV������±�������
$JULFXOWXUH� ±������ ±������ ±������
0LQLQJ� �������� �������� ��������
2WKHU�LQGXVWU\� ±������ ±������ ±������
:57�VHUYLFHV� ±������ ±������ ±������
2WKHU�VHUYLFHV� �������� �������� ��������
�� �� �� ��

F�� /RJ�GLIIHUHQFH�LQ�LQSXW�GRZQVWUHDPQHVV������±�������
$JULFXOWXUH� �������� �������� ��������
0LQLQJ� �������� �������� ��������
2WKHU�LQGXVWU\� ±������ �������� ±������
:57�VHUYLFHV� ±������ ±������ ±������
2WKHU�VHUYLFHV� ±������ ±������ ±������
�� �� �� ��
6RXUFH��$XWKRUV¶�HODERUDWLRQ�EDVHG�RQ������DQG������VXSSO\�DQG�XVH�WDEOHV��*66�
�������������
�
1RWH��7)3� �WRWDO�IDFWRU�SURGXFWLYLW\��2WKHU�LQGXVWU\� �LQGXVWULHV�RWKHU�WKDQ�PLQLQJ��WKH\�
LQFOXGH�PDQXIDFWXULQJ��FRQVWUXFWLRQ��DQG�XWLOLWLHV��:57� �ZKROHVDOH�DQG�UHWDLO�WUDGH��
2WKHU�VHUYLFHV� �VHUYLFHV�RWKHU�WKDQ�ZKROHVDOH�DQG�UHWDLO�WUDGH��WKH\�LQFOXGH�WUDQVSRUW��
FRPPXQLFDWLRQV��ILQDQFH��FRPPHUFH��JRYHUQPHQW�VHUYLFHV��DQG�SULYDWH�VHUYLFHV���
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7DEOH����6HFWRUDO�(PSOR\PHQW�(ODVWLFLWLHV�

�

�
1DWLRQDO� 1RUWK� 6RXWK�

/LJKW�
PDQXIDFWXULQJ��

+HDY\�
PDQXIDFWXULQJ��

/LJKW�
PDQXIDFWXULQJ��

+HDY\�
PDQXIDFWXULQJ��

/LJKW�
PDQXIDFWXULQJ��

+HDY\�
PDQXIDFWXULQJ��

���� ���� ���� ���� ���� ����
� �����

� �����


� �����


� ������ ������ �����


��

�������� �������� �������� �������� �������� ��������
� �����


� �����
� ±������ ±������ �����


� �����
��

�������� �������� �������� �������� �������� ��������
� ±������ ±������ ±������ ±������ ±������ �������

�������� �������� �������� �������� �������� ��������
� ±������ ±������ ±������ ±������ ������ ±�������

�������� �������� �������� �������� �������� ��������
� ±������ ������ ±������ ±������ ±������ �������

�������� �������� �������� �������� �������� ��������
� �����
� �����
� ������ ������ �����
� �������

�������� �������� �������� �������� �������� ��������
&RQVWDQW� ±������ ±�����

� ������ ������ ±�����


� ±�����


�
� �������� �������� �������� �������� �������� ��������
1� ���� ���� ��� ��� ��� ���
5��VWDWLVWLF� ������ ������ ������ ������ ������ ������
� � � � � � �
6RXUFH��$XWKRUV¶�HVWLPDWHV�EDVHG�RQ�GDWD�IURP�WKH������1DWLRQDO�,QGXVWULDO�&HQVXV��WKH������LQWHJUDWHG�EXVLQHVV�(VWDEOLVKPHQW�6XUYH\��DQG�*66�
��������
�
1RWH��7KLV�WDEOH�UHSRUWV�HVWLPDWHV�RI�HTXDWLRQ������'HSHQGHQW�YDULDEOH� �GLVWULFW�OHYHO�HPSOR\PHQW�LQ�WKH�JLYHQ�VHFWRU��6WDQGDUG�HUURUV�DUH�UHSRUWHG�
LQ�SDUHQWKHVHV��6LJQLILFDQFH�OHYHO��
� ����SHUFHQW��

� ���SHUFHQW��


� ���SHUFHQW��

�' Ͳ͵ ͳ͵���ሺ ሻ�����

�' Ͳ͵ ͳ͵���ሺ ሻ�����

cz �' ǡ Ͳ͵ ͳ͵���ሺ ሻ� � �����

�' ͻ͵ Ͳ͵���ሺ ሻ��	���

�' ͺ͵ ͻ͵���ሺ ሻ��	���

�' ͻ͵ Ͳ͵���ሺ ሻ��	���

�' ͺ͵ ͻ͵���ሺ ሻ��	���
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7DEOH����)LUP�&UHDWLRQ��1RUWK�DQG�6RXWK�
�� �

� /LJKW�
PDQXIDFWXULQJ�

+HDY\�
PDQXIDFWXULQJ�

2WKHU�
LQGXVWU\�

:57�
VHUYLFHV�

2WKHU�
VHUYLFHV�

� ���� ���� ���� ���� ����
D�� 1RUWK� � � � � �

� ������ ������ ������ ������ �����


�
� �������� �������� �������� �������� ��������

� �����
� ������ ������ ±������ ������
� �������� �������� �������� �������� ��������

� �����


� �����

� ������ �����


� �����


�
� �������� �������� �������� �������� ��������

� �����


� �����
� ������ ������ �����


�
�

�������� �������� �������� �������� ��������
� �����
� ������ ������ ������ ±������

�� �������� �������� �������� �������� ��������
� ±�����


� ±������ ±������ ������ ������

�� �������� �������� �������� �������� ��������
� ±������ ±������ ������ �����


� �����


�

�� �������� �������� �������� �������� ��������
� ������ ������ ������ ������ �����


�

�� �������� �������� �������� �������� ��������
&RQVWDQW� �����


� �����


� �����


� �����


� �����


�
�� �������� �������� �������� �������� ��������
1� ������ ������ ������ ������ ������
5��VWDWLVWLF� ������ ������ ������ ������ ������
� �

E�� 6RXWK� �
� ������ �����


� �����


� �����
� ������

� �������� �������� �������� �������� ��������
� ������� �����


� ������� �����
� ������

� �������� �������� �������� �������� ��������
� �����


� ������ ������ �����


� �����

�

� �������� �������� �������� �������� ��������
� �����


� ������ ������ �����
� �����

�

�
�������� �������� �������� �������� ��������

� �����


� ������ �����


� �����


� �����


�
�� �������� �������� �������� �������� ��������

� ������ ������ ������� �����


� ������
�� �������� �������� �������� �������� ��������

� ������� ������� �����

� �����

� ������
�� �������� �������� �������� �������� ��������

� �����
� ������ �����

� �����


� �����


�
�� �������� �������� �������� �������� ��������
&RQVWDQW� �����


� �����


� �����


� �����


� �����


�
�� �������� �������� �������� �������� ��������
1� ������ ������ ������ ������ ������

ǡ
�
� ����	���

�ǡ ͳ� �����	���

ǡ� �����	���

cz �ሺ ሻǡ ͳ� � � �����	���

czሺ ሻǡ� � � �����	���

�ǡ ͳ� �����	���

�ǡ ʹ� �����	���

cz �ሺ ሻǡ ͳ� � � �����	���

cz �ሺ ሻǡ ʹ� � � �����	���

�ǡ ͳ� �����	���

ǡ� �����	���

cz �ሺ ሻǡ ͳ� � � �����	���

czሺ ሻǡ� � � �����	���

�ǡ ͳ� �����	���

�ǡ ʹ� �����	���

cz �ሺ ሻǡ ͳ� � � �����	���

cz �ሺ ሻǡ ʹ� � � �����	���
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7DEOH����)LUP�&UHDWLRQ��1RUWK�DQG�6RXWK�
�� �

� /LJKW�
PDQXIDFWXULQJ�

+HDY\�
PDQXIDFWXULQJ�

2WKHU�
LQGXVWU\�

:57�
VHUYLFHV�

2WKHU�
VHUYLFHV�

� ���� ���� ���� ���� ����
5��VWDWLVWLF� ������� ������� ������� ������� �������
� � � � � �
6RXUFH��$XWKRUV¶�HVWLPDWHV�EDVHG�RQ�GDWD�IURP�WKH������LQWHJUDWHG�EXVLQHVV�(VWDEOLVKPHQW�6XUYH\��
�
1RWHV��7KLV�WDEOH�SUHVHQWV�HVWLPDWHV�RI�HTXDWLRQ������7KH�GHSHQGHQW�YDULDEOH�LV�DQ�LQGLFDWRU�YDULDEOH�LQGLFDWLQJ�
HQWU\�RI�DW�OHDVW�RQH�QHZ�ILUP�LQ�\HDU�W�LQ�GLVWULFW�G�LQ�WKH�JLYHQ�VHFWRU��7KH�GDWDEDVH�XVHG�FRQVLVWV�RI�D�GLVWULFW�\HDU�
SDQHO�FRPSULVLQJ�����GLVWULFWV�DQG����\HDUV������±������EDVHG�RQ�WKH�ORFDWLRQ�DQG�WKH�\HDU�RI�HQWU\�RI�WKH�ILUP��
2WKHU�LQGXVWU\� �LQGXVWULHV�RWKHU�WKDQ�PLQLQJ��WKH\�LQFOXGH�PDQXIDFWXULQJ��FRQVWUXFWLRQ��DQG�XWLOLWLHV��:57� �
ZKROHVDOH�DQG�UHWDLO�WUDGH��2WKHU�VHUYLFHV� �VHUYLFHV�RWKHU�WKDQ�ZKROHVDOH�DQG�UHWDLO�WUDGH��WKH\�LQFOXGH�WUDQVSRUW��
FRPPXQLFDWLRQV��ILQDQFH��FRPPHUFH��JRYHUQPHQW�VHUYLFHV��DQG�SULYDWH�VHUYLFHV��6WDQGDUG�HUURUV�DUH�UHSRUWHG�LQ�
SDUHQWKHVHV��6LJQLILFDQFH�OHYHO��
� ����SHUFHQW��

� ���SHUFHQW��


� ���SHUFHQW��
�

ǡ
�
� ����	���
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7DEOH����&KDQJHV�LQ�$YHUDJH�)LUP�/HYHO�(PSOR\PHQW�$FURVV�'LVWULFWV��
�

� /LJKW�
PDQXIDFWXULQJ�

+HDY\�
PDQXIDFWXULQJ�

2WKHU�
LQGXVWU\�

:57�
VHUYLFHV�

2WKHU�
VHUYLFHV�

� ���� ���� ���� ���� ����
� ±������ �����

� ������ ������ �����


�
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� ������ ������ ������ ������ ±������
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� �����


� �����


� ������ �����
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&RQVWDQW� �����


� �����


� �����


� �����


� �����


�
�� �������� �������� �������� �������� ��������
1� ������ ������ ���� ������ �������
5��VWDWLVWLF� ������ ������ ������ ������ ������
�
6RXUFH��$XWKRUV¶�HVWLPDWHV�EDVHG�RQ�GDWD�IURP�WKH������LQWHJUDWHG�EXVLQHVV�(VWDEOLVKPHQW�6XUYH\��
�
1RWH��7KLV�WDEOH�SUHVHQWV�HVWLPDWHV�RI�HTXDWLRQ������'HSHQGHQW�YDULDEOH� �ORJ�HPSOR\PHQW�LQ�PDQXIDFWXULQJ��2WKHU�
LQGXVWU\� �WKRVH�LQGXVWULHV�RWKHU�WKDQ�PLQLQJ��WKH\�LQFOXGH�PDQXIDFWXULQJ��FRQVWUXFWLRQ��DQG�XWLOLWLHV��:57� �
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G��(PSOR\PHQW�JURZWK�LQ�
KHDY\�PDQXIDFWXULQJ��WRS�
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H��(PSOR\PHQW�JURZWK�LQ�
OLJKW�PDQXIDFWXULQJ��WRS�
RQH�WKLUG�RI�GLVWULFWV��

I��(PSOR\PHQW�JURZWK�LQ�
FORWKLQJ�LQGXVWU\��WRS�
RQH�WKLUG�RI�GLVWULFWV��
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6RXUFH��$XWKRUV¶�HVWLPDWHV�EDVHG�RQ�GDWD�IURP�WKH������1DWLRQDO�,QGXVWULDO�&HQVXV�DQG�WKH������LQWHJUDWHG�
EXVLQHVV�(VWDEOLVKPHQW�6XUYH\��
�
1RWH��,Q�SDQHO�D��OLJKW�JUHHQ�UHJLRQV�UHIHU�WR�WKH�QRUWK�DQG�GDUN�JUHHQ�UHJLRQV�UHIHU�WR�WKH�VRXWK�RI�*KDQD��
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PLQLQJ�HPSOR\PHQW�JUHDWHU�WKDQ�]HUR��3DQHO�G�KLJKOLJKWV�GLVWULFWV�WKDW�DUH�LQ�WKH�WRS���UG�SHUFHQWLOH�LQ�WHUPV�RI�
JURZWK�LQ�HPSOR\PHQW�LQ�KHDY\�PDQXIDFWXULQJ�VHFWRUV�EHWZHHQ������DQG�������3DQHO�H�KLJKOLJKWV�GLVWULFWV�
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1RWH��$*5� �DJULFXOWXUH��0,1� �PLQLQJ��2�,1'� �LQGXVWULHV�RWKHU�WKDQ�PLQLQJ��WKH\�LQFOXGH�
PDQXIDFWXULQJ��FRQVWUXFWLRQ��DQG�XWLOLWLHV��:57� �ZKROHVDOH�DQG�UHWDLO�WUDGH��2�6(5� �VHUYLFHV�RWKHU�
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2WKHU�VHUYLFHV� 'HSHQGHQW�RQ�VXSSO\�� 'HSHQGHQW����
�
6RXUFH��$XWKRUV¶�HODERUDWLRQ�EDVHG�RQ������DQG������VXSSO\�DQG�XVH�WDEOHV��*66��������������
�
1RWH��2WKHU�LQGXVWU\� �LQGXVWULHV�RWKHU�WKDQ�PLQLQJ��WKH\�LQFOXGH�PDQXIDFWXULQJ��FRQVWUXFWLRQ��
DQG�XWLOLWLHV��:57� �ZKROHVDOH�DQG�UHWDLO�WUDGH��2WKHU�VHUYLFHV� �VHUYLFHV�RWKHU�WKDQ�ZKROHVDOH�
DQG�UHWDLO�WUDGH��WKH\�LQFOXGH�WUDQVSRUW��FRPPXQLFDWLRQV��ILQDQFH��FRPPHUFH��JRYHUQPHQW�
VHUYLFHV��DQG�SULYDWH�VHUYLFHV��)/(� �IRUZDUG�OLQNDJH�HIIHFW��%/(� �EDFNZDUG�OLQNDJH�HIIHFW��:H�
GHWHUPLQH�D�)/(��%/(��LV�ZHDN���VWURQJ�LI�LWV�YDOXH�LV�VPDOOHU���JUHDWHU�WKDQ�WKH�VHFWRUDO�DYHUDJH�
RI�)/(��%/(���$�VHFWRU�LV�LQGHSHQGHQW�LI�WKH�)/(�DQG�WKH�%/(�DUH�ZHDN��GHSHQGHQW�LI�WKH�)/(�
DQG�WKH�%/(�DUH�VWURQJ��GHSHQGHQW�RQ�VXSSO\�LI�WKH�)/(�LV�ZHDN�DQG�WKH�%/(�LV�VWURQJ��DQG�
GHSHQGHQW�RQ�GHPDQG�LI�WKH�)/(�LV�VWURQJ�DQG�WKH�%/(�LV�ZHDN��
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7DEOH�$���7)3�DQG�9DOXH�$GGHG�5DWLRV�%HWZHHQ�6HFWRUV�
�� 1DWLRQDO� 1RUWK�� 6RXWK�
�� ����� ����� �����

D�� 9DOXH�DGGHG�UDWLR�������
0LQLQJ�WR�DJULFXOWXUH� �������� �������� ��������
0LQLQJ�WR�³RWKHU�LQGXVWU\´� �������� �������� ��������
0LQLQJ�WR�:57�VHUYLFHV� �������� �������� ��������
0LQLQJ�WR�³RWKHU�VHUYLFHV´� �������� �������� ��������
�� � � �

E�� 9DOXH�DGGHG�UDWLR�������
0LQLQJ�WR�DJULFXOWXUH� �������� �������� ��������
0LQLQJ�WR�³RWKHU�LQGXVWU\´� �������� �������� ��������
0LQLQJ�WR�:57�VHUYLFHV� �������� �������� ��������
0LQLQJ�WR�³RWKHU�VHUYLFHV´� �������� �������� ��������
�� � � �

F�� 2XWSXW�7)3�UDWLR�
0LQLQJ�WR�DJULFXOWXUH� ±������ ±������ �������
0LQLQJ�WR�³RWKHU�LQGXVWU\´� �������� �������� ��������
0LQLQJ�WR�:57�VHUYLFHV� ±������ ������� ±������
0LQLQJ�WR�³RWKHU�VHUYLFHV´� ±������ ±������ ±������
�� � � �

G�� 9DOXH�DGGHG�7)3�UDWLR�
0LQLQJ�WR�DJULFXOWXUH� ±������ ±������ �������
0LQLQJ�WR�³RWKHU�LQGXVWU\´� �������� �������� ��������
0LQLQJ�WR�:57�VHUYLFHV� ±������ ������� ±������
0LQLQJ�WR�³RWKHU�VHUYLFHV´� ±������ ±������ ±������
�
6RXUFH��$XWKRUV¶�HODERUDWLRQ�EDVHG�RQ������DQG������VXSSO\�DQG�XVH�WDEOHV��*66�
�������������
�
1RWH��7)3� �WRWDO�IDFWRU�SURGXFWLYLW\��2WKHU�LQGXVWU\� �LQGXVWULHV�RWKHU�WKDQ�PLQLQJ��
WKH\�LQFOXGH�PDQXIDFWXULQJ��FRQVWUXFWLRQ��DQG�XWLOLWLHV��:57� �ZKROHVDOH�DQG�UHWDLO�
WUDGH��2WKHU�VHUYLFHV� �VHUYLFHV�RWKHU�WKDQ�ZKROHVDOH�DQG�UHWDLO�WUDGH��WKH\�LQFOXGH�
WUDQVSRUW��FRPPXQLFDWLRQV��ILQDQFH��FRPPHUFH��JRYHUQPHQW�VHUYLFHV��DQG�SULYDWH�
VHUYLFHV���
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7DEOH�$���)LUP�&UHDWLRQ��1DWLRQDO�
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PDQXIDFWXULQJ�
+HDY\�

PDQXIDFWXULQJ�
2WKHU�
LQGXVWU\�

:57�
VHUYLFHV�

2WKHU�
VHUYLFHV�
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� ������ �����


� �����


� �����

� �����
�

� �������� �������� �������� �������� ��������
� ������ �����


� ������ ������ ������

� �������� �������� �������� �������� ��������
� �����


� �����

� ������ �����


� �����


�

� �������� �������� �������� �������� ��������
� �����


� �����
� ������ �����

� �����


��

�������� �������� �������� �������� ��������
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�� �������� �������� �������� �������� ��������
1� ������ ������ ������ ������ ������
5��VWDWLVWLF� ������ ������ ������ ������ ������
�
6RXUFH��$XWKRUV¶�HVWLPDWHV�EDVHG�RQ�GDWD�IURP�WKH������,QWHJUDWHG�%XVLQHVV�(VWDEOLVKPHQW�6XUYH\��
�
1RWH��7KLV�WDEOH�SUHVHQWV�YDULDQWV�RI�WKH�UHJUHVVLRQ�VSHFLILFDWLRQ�LQ�HTXDWLRQ������7KH�GHSHQGHQW�YDULDEOH�LV�DQ�
LQGLFDWRU�YDULDEOH�LQGLFDWLQJ�HQWU\�RI�DW�OHDVW�RQH�QHZ�ILUP�LQ�\HDU�W�DQG�GLVWULFW�G�LQ�UHVSHFWLYH�VHFWRUV��5HJUHVVLRQ�
RXWFRPHV�DUH�EDVHG�RQ�D�GLVWULFW�\HDU�SDQHO�FRPSULVLQJ�����GLVWULFWV�DQG����\HDUV������±������EDVHG�RQ�WKH�
ORFDWLRQ�DQG�WKH�\HDU�RI�HQWU\�RI�D�ILUP��2WKHU�LQGXVWU\� �LQGXVWULHV�RWKHU�WKDQ�PLQLQJ��WKH\�LQFOXGH�PDQXIDFWXULQJ��
FRQVWUXFWLRQ��DQG�XWLOLWLHV��:57� �ZKROHVDOH�DQG�UHWDLO�WUDGH��2WKHU�VHUYLFHV� �VHUYLFHV�RWKHU�WKDQ�ZKROHVDOH�DQG�
UHWDLO�WUDGH��WKH\�LQFOXGH�WUDQVSRUW��FRPPXQLFDWLRQV��ILQDQFH��FRPPHUFH��JRYHUQPHQW�VHUYLFHV��DQG�SULYDWH�
VHUYLFHV��6WDQGDUG�HUURUV�DUH�UHSRUWHG�LQ�SDUHQWKHVHV��6LJQLILFDQFH�OHYHO��
� ����SHUFHQW��

� ���SHUFHQW��


� ���
SHUFHQW��

ǡ
�
� ����	���

�ǡ ͳ� �����	���

ǡ� �����	���

cz �ሺ ሻǡ ͳ� � � �����	���

czሺ ሻǡ� � � �����	���

�ǡ ͳ� �����	���

�ǡ ʹ� �����	���

cz �ሺ ሻǡ ͳ� � � �����	���

cz �ሺ ሻǡ ʹ� � � �����	���
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)LJXUH�$���)LUPV�LQ�,QGXVWU\�DQG�6HUYLFHV������±������1RUWK�DQG�
6RXWK�
�

D�� 1XPEHU�RI�ILUPV�

�

�
E�� *URZWK�LQ�QXPEHU�RI�ILUPV�

�

�
6RXUFH��$XWKRUV¶�HVWLPDWHV�EDVHG�RQ�VWDWLVWLFV�REWDLQHG�IURP�*66����������
�
1RWH��,QGXVWU\� �PLQLQJ��PDQXIDFWXULQJ��SXEOLF�XWLOLWLHV��DQG�FRQVWUXFWLRQ��6HUYLFHV� �
ZKROHVDOH�DQG�UHWDLO�WUDGH��WUDQVSRUWDWLRQ�DQG�VWRUDJH��ILQDQFLDO�DQG�UHDO�HVWDWH�DFWLYLWLHV��
JRYHUQPHQW�VHUYLFHV��DQG�SULYDWH�VHUYLFHV��'LVWULFW�OHYHO�WLPH�VHULHV�RI�ILUPV�LQ�LQGXVWU\�DQG�
VHUYLFHV�DUH�FRQVWUXFWHG�IURP�WKH�WDEOHV�LQ�*66��������RQ�\HDU�RI�ILUP�HVWDEOLVKPHQW�E\�
GLVWULFW��*KDQD�KDV�����GLVWULFWV�LQ�WRWDO��RI�ZKLFK����DUH�LQ�WKH�QRUWK�DQG����DUH�LQ�WKH�VRXWK��
*URZWK�LQ�WKH�QXPEHU�RI�ILUPV�LV�PHDVXUHG�DW�WKH�GLVWULFW�OHYHO��$YHUDJH�ILJXUHV�RI�WKH�GLVWULFW�
OHYHO�JURZWK�RI�ILUPV�LQ�WKH�QRUWK�DQG�WKH�VRXWK�DUH�SORWWHG�IRU�HDFK�WLPH�LQWHUYDO�����������
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)LJXUH�$���6SDWLDO�*URZWK�RI�)LUPV�LQ�,QGXVWU\������±�������
�

D�� 1XPEHU�RI�ILUPV�LQ�LQGXVWU\�

�
� � 1XPEHU�RI�ILUPV�������� � �������1XPEHU�RI�ILUPV���

�����
� � � � �
� � ������1XPEHU�RI�ILUPV�������� � ������1XPEHU�RI�ILUPV�������
� � � � �
� � 1XPEHU�RI�ILUPV������� � �
�

E�� *URZWK�RI�ILUPV�LQ�LQGXVWU\��SHUFHQW��

�
� � )LUP�JURZWK��SHUFHQW�������� � ������)LUP�JURZWK��SHUFHQW����

����
�
� � ������)LUP�JURZWK��SHUFHQW����

����
� )LUP�JURZWK��SHUFHQW��������

� �
6RXUFH��$XWKRUV¶�HVWLPDWHV�EDVHG�RQ�VWDWLVWLFV�IURP�*66���������
�
1RWH��'LVWULFW�OHYHO�WLPH�VHULHV�RI�ILUPV�LQ�LQGXVWU\�DUH�FRQVWUXFWHG�IURP�WKH�WDEOHV�LQ�*66��������
RQ�WKH�\HDU�RI�ILUP�HVWDEOLVKPHQW�E\�GLVWULFW��

���� ���� ���� ����

��������� ��������� ��������� ���������
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)LJXUH�$���6SDWLDO�*URZWK�RI�)LUPV�LQ�6HUYLFHV������±�����
�

D�� 1XPEHU�RI�ILUPV�LQ�VHUYLFHV�

�
� � 1XPEHU�RI�ILUPV�������� � �������1XPEHU�RI�ILUPV���

�����
� � � � �
� � ������1XPEHU�RI�ILUPV���

�����
� 1XPEHU�RI�ILUPV�������

�
E�� *URZWK�RI�ILUPV�LQ�VHUYLFHV��SHUFHQW��

�
� � )LUP�JURZWK��SHUFHQW�������� � ������)LUP�JURZWK��SHUFHQW����

����
�
� � �����)LUP�JURZWK��SHUFHQW����

����
� )LUP�JURZWK��SHUFHQW�������

�
6RXUFH��$XWKRUV¶�HVWLPDWHV�EDVHG�RQ�VWDWLVWLFV�IURP�*66���������
�
1RWH��'LVWULFW�OHYHO�WLPH�VHULHV�RI�ILUPV�LQ�VHUYLFHV�DUH�FRQVWUXFWHG�IURP�WKH�WDEOHV�LQ�*66�
�������RQ�WKH�\HDU�RI�ILUP�HVWDEOLVKPHQW�E\�GLVWULFW��

���� ���� ���� ����

��������� ��������� ��������� ���������
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)LJXUH�$���$QQXDO�DQG�&XPXODWLYH�2LO�3URGXFWLRQ�LQ�*KDQD������±�����
�

�
�
6RXUFH��$XWKRUV¶�HVWLPDWHV�EDVHG�RQ�LQIRUPDWLRQ�REWDLQHG�IURP�3,$&����������
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$QQXDO�RLO�SURGXFWLRQ &XPXODWLYH�RLO�SURGXFWLRQ
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)LJXUH�$���*URZLQJ�,PSRUWDQFH�RI�0LQHUDOV�LQ�*KDQD¶V�([SRUW�%DVNHW��
����±�����
�

D�� ������86'����ELOOLRQ��

�
�

E�� ������86'�����ELOOLRQ��

�
�

F�� ������86'�����ELOOLRQ��

�
�
6RXUFH��$XWKRUV¶�HVWLPDWHV�EDVHG�RQ�LQIRUPDWLRQ�IURP�WKH�$WODV�RI�(FRQRPLF�&RPSOH[LW\�E\�
WKH�*URZWK�/DE�DW�+DUYDUG�8QLYHUVLW\��KWWSV���DWODV�FLG�KDUYDUG�HGX����
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)LJXUH�$���2XWSXW�8SVWUHDPQHVV�DQG�,QSXW�'RZQVWUHDPQHVV��������������DQG�������
�

�
�
6RXUFH��$XWKRUV¶�HODERUDWLRQ�EDVHG�RQ������DQG������VXSSO\�DQG�XVH�WDEOHV��*66��������������DQG�WKH������
,�2�WDEOH�IRU�*KDQD�IURP�WKH�WKH�8QLWHG�1DWLRQV�,QSXW�2XWSXW�7DEOHV�IRU�'HYHORSLQJ�&RXQWULHV��DYDLODEOH�DW�
KWWSV���GLJLWDOOLEUDU\�XQ�RUJ�UHFRUG�������"OQ ]KB&1��
�
1RWH��$*5� �DJULFXOWXUH��0,1� �PLQLQJ��2�,1'� �LQGXVWULHV�RWKHU�WKDQ�PLQLQJ��WKH\�LQFOXGH�PDQXIDFWXULQJ��
FRQVWUXFWLRQ��DQG�XWLOLWLHV��:57� �ZKROHVDOH�DQG�UHWDLO�WUDGH��2�6(5� �VHUYLFHV�RWKHU�WKDQ�ZKROHVDOH�DQG�UHWDLO�
WUDGH��WKH\�LQFOXGH�WUDQVSRUW��FRPPXQLFDWLRQV��ILQDQFH��FRPPHUFH��JRYHUQPHQW�VHUYLFHV��DQG�SULYDWH�VHUYLFHV��
6HH�DSSHQGL[�&�IRU�D�GLVFXVVLRQ�RI�WKH�PHWKRGRORJ\�WKDW�ZH�XVH�WR�FRPSXWH�RXWSXW�XSVWUHDPQHVV�DQG�LQSXW�
GRZQVWUHDPQHVV����
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)LJXUH�$���&KDQJH�LQ�WKH�6HFWRUDO�2XWSXW�5DWLRV�IURP�WKH�0LQLQJ�3URGXFWLYLW\�
6KRFN������±�����DQG�����±������
�

�
�
6RXUFH��$XWKRUV¶�HODERUDWLRQ�EDVHG�RQ������DQG������VXSSO\�DQG�XVH�WDEOHV��*66��������������DQG�WKH������
,�2�WDEOH�IRU�*KDQD�IURP�WKH�WKH�8QLWHG�1DWLRQV�,QSXW�2XWSXW�7DEOHV�IRU�'HYHORSLQJ�&RXQWULHV��DYDLODEOH�DW�
KWWSV���GLJLWDOOLEUDU\�XQ�RUJ�UHFRUG�������"OQ ]KB&1���

�
1RWH��$*5� �DJULFXOWXUH��0,1� �PLQLQJ��2�,1'� �LQGXVWULHV�RWKHU�WKDQ�PLQLQJ��WKH\�LQFOXGH�PDQXIDFWXULQJ��
FRQVWUXFWLRQ��DQG�XWLOLWLHV��:57� �ZKROHVDOH�DQG�UHWDLO�WUDGH��2�6(5� �VHUYLFHV�RWKHU�WKDQ�ZKROHVDOH�DQG�UHWDLO�
WUDGH��WKH\�LQFOXGH�WUDQVSRUW��FRPPXQLFDWLRQV��ILQDQFH��FRPPHUFH��JRYHUQPHQW�VHUYLFHV��DQG�SULYDWH�VHUYLFHV��
:H�ILUVW�FRPSXWH�RXWSXW�WRWDO�IDFWRU�SURGXFWLYLW\��7)3��JURZWK�DQG�YDOXH�DGGHG�7)3�JURZWK�EHWZHHQ������DQG�
�����DQG�EHWZHHQ������DQG�������DQG�WKHQ�XWLOL]H�WKHVH�VWDWLVWLFV�WR�FDOFXODWH�WKH�0RULVKLPD�HODVWLFLW\�RI�
VXEVWLWXWLRQ��0(6��IROORZLQJ�HTXDWLRQ��'����LQ�DSSHQGL[�'��
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&RQVWUXFWLRQ�RI�,QSXW�2XWSXW�7DEOHV�IURP�6XSSO\�DQG�8VH�7DEOHV�
�

7KH�V\VWHP�RI�VXSSO\�DQG�XVH�WDEOHV�LV�FRQVWUXFWHG�DV�WZR�PDLQ�WDEOHV��WKH�VXSSO\�WDEOH�DQG�

WKH�XVH�WDEOH��7KH�VXSSO\�WDEOH��WDEOH�%���VKRZV�WKH�VXSSO\�RI�JRRGV�DQG�VHUYLFHV�E\�W\SH�RI�

SURGXFW�LQ�DQ�HFRQRP\�IRU�D�JLYHQ�WLPH�SHULRG��,W�FRQVLVWV�RI�D�SURGXFWLRQ�PDWUL[��ZKLFK�LV�

GLYLGHG�LQWR�GRPHVWLF�SURGXFWLRQ�DQG�LPSRUWV�RI�JRRGV�DQG�VHUYLFHV���D�PDWUL[�RI�WUDQVSRUW�

DQG�WUDGH�PDUJLQV��DQG�D�PDWUL[�RI�QHW�WD[HV��WD[HV�OHVV�VXEVLGLHV�RQ�SURGXFWV���7KH�YDOXHV�RI�

WKH�GRPHVWLFDOO\�SURGXFHG�SURGXFWV�DQG�LPSRUWV�LQ�WKH�VXSSO\�WDEOH�DUH�VKRZQ�LQLWLDOO\�LQ�

EDVLF�SULFHV�ZKLOH�WKH\�DUH�WUDQVIRUPHG�WR�SXUFKDVHUV¶�SULFHV�LQ�WKH�ILQDO�FROXPQV��ZKHUH�IRU�

HDFK�SURGXFW��WKH�QHW�WD[HV�RQ�SURGXFWV��WD[HV�OHVV�VXEVLGLHV�RQ�SURGXFWV���DQG�WUDGH�DQG�

WUDQVSRUW�PDUJLQV��DUH�DGGHG���

�

7DEOH�%���6XSSO\�7DEOH�
�� ,QGXVWULHV�� 6XSSO\�
3URGXFWV� ்ܸ� �ݏ
2XWSXW� �்݋ ��

�
1RWH��்ܸ� �VXSSO\�PDWUL[��SURGXFW�E\�DFWLYLWLHV�்݋��� �FROXPQ�YHFWRU�RI�LQGXVWU\�RXWSXWݏ��� �FROXPQ�YHFWRU�RI�
SURGXFW�RXWSXW��7KH�FDSLWDO�OHWWHUV�GHQRWH�PDWULFHV��7UDQVSRVH�PDWULFHV�DUH�ZULWWHQ�DV�PDWULFHV�ZLWK�WKH�
DWWDFKPHQW�RI�D�VXSHUVFULSW��7���9HFWRUV�DUH�ZULWWHQ�DV�FROXPQ�YHFWRUV�DQG�URZ�YHFWRUV�DUH�ZULWWHQ�DV�WUDQVSRVHG�
FROXPQ�YHFWRUV����
�

7KH�XVH�WDEOH��WDEOH�%���VKRZV�WKH�XVH�RI�SURGXFWV�E\�GRPHVWLF�LQGXVWU\�DQG�E\�ILQDO�

GHPDQG��)LQDO�GHPDQG�LV�FRPSRVHG�RI�FRQVXPSWLRQ�E\�KRXVHKROGV��JHQHUDO�JRYHUQPHQW�DQG�

QRQSURILW�RUJDQL]DWLRQV�VHUYLQJ�KRXVHKROGV��FDSLWDO�IRUPDWLRQ�E\�HQWHUSULVHV��JHQHUDO�

JRYHUQPHQW�DQG�KRXVHKROGV��FKDQJHV�LQ�LQYHQWRULHV��DQG�H[SRUWV��7KH�XVH�WDEOH�VKRZV�WKH�

LQSXW�VWUXFWXUH�RI�HDFK�LQGXVWU\��E\�FROXPQ��DQG�GHVFULEHV�WKH�XVH�RI�GLIIHUHQW�SURGXFWV�DQG�

VHUYLFHV��E\�URZ���

�

7DEOH�%���8VH�7DEOH�

�
,QGXVWULHV� )LQDO�

GHPDQG�
8VH�

3URGXFWV� ܷ� ܻ� �ݏ
9DOXH�DGGHG� ܹ� � �ݓ
2XWSXW� �்݋ �ݕ �

�
1RWH��ܷ� �XVH�PDWUL[�IRU�LQWHUPHGLDWHV��ܹ� �YDOXH�DGGHG�PDWUL[��FRPSRQHQWV�E\�LQGXVWU\����ܻ� �ILQDO�GHPDQG��
PDWUL[��SURGXFW�E\�FDWHJRU\�ݕ��� �YHFWRU�RI�ILQDO�GHPDQGݓ��� �YHFWRU�RI�YDOXH�DGGHG��7KH�VPDOO�OHWWHUV�GHQRWH�
YHFWRUV��7KH�WDEOH�DOVR�VKRZV�WKH�FRPSRQHQWV�RI�JURVV�YDOXH�DGGHG�E\�LQGXVWU\��



�

���
�

� �

$OO�LQIRUPDWLRQ�RI�VXSSO\�DQG�XVH�WDEOHV�DQG�,�2�WDEOHV�FDQ�EH�LQWHJUDWHG�LQWR�RQH�

PDWUL[��WDEOH�%����7KH�V\VWHP�LV�EDODQFHG�LI�WRWDO�LQSXW�RI�SURGXFWV��்ݏ��HTXDOV�WRWDO�RXWSXW�RI�

SURGXFWV��ݏ��DQG�WRWDO�LQSXW�RI�LQGXVWULHV��்݋��HTXDOV�WRWDO�RXWSXW�RI�LQGXVWULHV��݋���,I�WKLV�LV�

WKH�FDVH��WRWDO�YDOXH�DGGHG��Z��HTXDOV�WRWDO�QHW�ILQDO�H[SHQGLWXUH��\���

�

7DEOH�%���$Q�,QWHJUDWHG�,�2�)UDPHZRUN�

��
3URGXFWV� ,QGXVWULHV� )LQDO�

GHPDQG�
7RWDO�

3URGXFWV� �� ܷ� ܻ� �ݏ
,QGXVWULHV� ܸ� �� �� �݋
9DOXH�DGGHG� �� ܹ� � �ݓ
7RWDO� �்ݏ �்݋ �ݕ ��

�
1RWH��7KH�W\SLFDO�HOHPHQW�RI�WKH�,�2�PDWUL[��LQ�URZV�݅�DQG�FROXPQ�݆��UHSUHVHQWV�WKH�DPRXQW�RI�SURGXFW�݅�XVHG�XS�LQ�
WKH�SURGXFWLRQ�RI�LQGXVWU\�݆����
�

7KHUH�DUH�GLIIHUHQW�PHWKRGV�WKURXJK�ZKLFK�VXSSO\�DQG�XVH�WDEOHV�FDQ�EH�FRQYHUWHG�

LQWR�,�2�WDEOHV��:H�IROORZ�WKH�LQGXVWU\�E\�LQGXVWU\�,�2�WDEOH�EDVHG�RQ�WKH�DVVXPSWLRQ�RI�D�

IL[HG�SURGXFW�VDOHV�VWUXFWXUH��ZKLFK�PHDQV�HDFK�SURGXFW�KDV�LWV�RZQ�VSHFLILF�VDOHV�VWUXFWXUH��

LUUHVSHFWLYH�RI�WKH�LQGXVWU\�ZKHUH�LW�LV�SURGXFHG��WDEOH�%�������

�

7DEOH�%���,�2�7DEOH��,QGXVWU\�E\�,QGXVWU\��

��
,QGXVWULHV� )LQDO�

GHPDQG�
2XWSXW�

,QGXVWULHV� �ܣ �ܨ �݋
9DOXH�DGGHG� ܹ� �� �ݓ
,QSXW� �்݋ �ݕ ��

�
1RWH����\LQGXVWULHV�E\�FDWHJRU���ILQDO�GHPDQG�PDWUL[ �ܨ���\LQGXVWU\�E\�LQGXVWU���LQWHUPHGLDWH�PDWUL[ �ܣ�
�

9DOXDWLRQ�RI�GLIIHUHQW�HQWLWLHV�LQ�WKH�VXSSO\�DQG�XVH�WDEOHV�DUH�PHDVXUHG�LQ�GLIIHUHQW�

SULFHV��)RU�H[DPSOH��WKH�VXSSO\�WDEOH�YDOXHV�DUH�EDVHG�RQ�EDVLF�SULFHV�ZKHUHDV�WKH�XVH�WDEOH�

YDOXHV�DUH�EDVHG�RQ�SXUFKDVHUV¶�SULFHV��7KH�UHODWLRQVKLS�EHWZHHQ�WKH�GLIIHUHQW�W\SHV�RI�SULFHV�

DUH�DV�IROORZV��

�
���6HH�(XURVWDW���������WKH�(XURVWDW�PDQXDO�RI�VXSSO\�DQG�XVH�WDEOHV�DQG�,�2�WDEOHV�DW�
KWWSV���HF�HXURSD�HX�HXURVWDW�GRFXPHQWV�����������������.6�5$��������(1�3')�E�E�G��H�������������EH�
��E��FHD�E���IRU�D�GHWDLOHG�GLVFXVVLRQ�RQ�RWKHU�PHWKRGV�WR�FRQYHUW�VXSSO\�DQG�XVH�WDEOHV�WR�,�2�WDEOHV��
�



�

���
�

ݏ݁ܿ݅ݎ݌�ܿ݅ݏܽܤ ൌ ሻܶܣܸ�݈ܾ݁݅ݐܿݑ݀݁݀�ݕ݊ܽ�݃݊݅݀ݑ݈ܿݔ�ሺ݁ݏ݁ܿ݅ݎ݌�ǯݏݎ݁ݏ݄ܽܿݎݑܲ െ �ܶܣܸ�݈ܾ݁݅ݐܿݑ݀݁݀݊݋ܰ�

െ �݊݅݃ݎܽ݉�ݐݎ݋݌ݏ݊ܽݎݐ�݀݊ܽ�݁݀ܽݎܶ� െ Ǥ݈ܿݔ�ሺ݁ݏݐܿݑ݀݋ݎ݌�݊݋�ݏ݁ݔܽܶ� �ሻܶܣܸ

൅ �ݐܿݑ݀݋ݎ݌�݊݋�ݏ݁݅݀݅ݏܾݑܵ�

3XUFKDVHUV¶�SULFH�LV�WKH�SULFH�WKH�SXUFKDVHU�DFWXDOO\�SD\V�IRU�WKH�SURGXFWV�DW�WKH�WLPH�RI�

SXUFKDVH��,W�LQFOXGHV�DQ\�WD[HV��OHVV�VXEVLGLHV��RQ�WKH�SURGXFWV�DQG�DQ\�WUDQVSRUW�FKDUJHV�SDLG�

VHSDUDWHO\��LW�H[FOXGHV�GHGXFWLEOH�WD[HV�OLNH�9$7�RQ�WKH�SURGXFWV��%DVLF�SULFH�LV�WKH�SULFH�

UHFHLYDEOH�E\�WKH�SURGXFHU�IURP�WKH�SXUFKDVHU�IRU�D�XQLW�RI�D�JRRG�RU�VHUYLFH�SURGXFHG�DV�

RXWSXW��PLQXV�DQ\�WD[�SD\DEOH�RQ�WKDW�XQLW�DV�D�FRQVHTXHQFH�RI�LWV�SURGXFWLRQ�RU�VDOH��L�H���

WD[HV�RQ�SURGXFWV���SOXV�DQ\�VXEVLGLHV�UHFHLYDEOH�RQ�WKDW�XQLW�DV�D�FRQVHTXHQFH�RI�LWV�

SURGXFWLRQ�RU�VDOH��L�H���VXEVLGLHV�RQ�SURGXFWV���7KH�GLIIHUHQFH�EHWZHHQ�WKH�SXUFKDVHUV¶�SULFH�

DQG�WKH�EDVLF�SULFH�UHODWHV�WR�WUDGH�DQG�WUDQVSRUW�PDUJLQV�DQG�WD[HV�OHVV�VXEVLGLHV���

7R�FRQYHUW�SXUFKDVHUV¶�SULFHV�LQWR�EDVLF�SULFHV�XVLQJ�WKH�DERYH�IRUPXOD��ZH�QHHG�

VXSSO\�VLGH�YDOXDWLRQ�PDWULFHV��DQG�ZH�QHHG�XVH�VLGH�YDOXDWLRQ�PDWULFHV�WR�FRQYHUW�WKH�EDVLF�

SULFHV�WR�SXUFKDVHUV¶�SULFHV��,�2�WDEOH�YDOXHV�DUH�EDVHG�RQ�EDVLF�SULFHV��6LQFH�ZH�GR�QRW�KDYH�

WKH�XVH�VLGH�YDOXDWLRQ�WDEOH�IRU�WKH�VXSSO\�WDEOH��ZH�XVH�WKH�SURSRUWLRQ�RI�SXUFKDVHUV¶�SULFHV�

WR�EDVLF�SULFHV�IRU�HDFK�VHFWRU��H[FHSW�WUDGH��WR�REWDLQ�VXSSO\�WDEOH�YDOXHV�LQ�EDVLF�SULFHV�����

/HW�XV�GHILQH׎�ଵ ൌ ܸ כ �ሻ� �GLDJRQDO�PDWUL[�RI�SURGXFWݏሻሿ��ZKHUH�݀݅ܽ݃ሺݏሾ݀݅ܽ݃ሺݒ݊݅

RXWSXW׎��ଵ�FDOFXODWHV�PDUNHW�VKDUHV�PDWUL[��WKH�FRQWULEXWLRQ�RI�HDFK�LQGXVWU\�WR�WKH�RXWSXW�RI�

D�SURGXFW���6LPLODUO\׎��ଶ ൌ ܷ כ �\ሻ� �GLDJRQDO�PDWUL[�RI�LQGXVWU݋ሻሿ��ZKHUH�݀݅ܽ݃ሺ݋ሾ݀݅ܽ݃ሺݒ݊݅

RXWSXW׎��ଶ�FDOFXODWHV�LQSXW�UHTXLUHPHQWV�IRU�SURGXFWV�SHU�XQLW�RI�RXWSXW�RI�DQ�LQGXVWU\�

�LQWHUPHGLDWHV����

:H�FDQ�FDOFXODWH�HDFK�HOHPHQW�RI�WDEOH�%��EDVHG�RQ�WKH�IROORZLQJ�HTXDWLRQV���

ܣ���%� ൌ ଵ׎ ൈ ���IRU�LQWHUPHGLDWH�LQSXW�FRHIILFLHQWV��ଶ׎

݋���%� ൌ ܫሾݒ݊݅ െ׎�ଵ ൈ ଶሿ׎ ൈ ଵ׎ ൈ ଶ׎ ൈ ���IRU�RXWSXW���LGHQWLW\�PDWUL[ ܫ���ZKHUHݕ

ܨ���%� ൌ ଵ׎ ൈ ���IRU�ILQDO�GHPDQG��ݕ

7KH������VXSSO\�DQG�XVH�WDEOHV�IROORZ�D�FODVVLILFDWLRQ�RI����SURGXFWV�DQG�DFWLYLWLHV������

DJULFXOWXUH������FRFRD������IRUHVWU\������ILVKHULHV������PDQXIDFWXULQJ������PLQLQJ������HOHFWULFLW\��

����FRQVWUXFWLRQ������WUDGH�������WUDQVSRUW�������EXVLQHVV�������SXEOLF�VHUYLFHV��DQG������SULYDWH�

VHUYLFHV���

$SSO\LQJ�HTXDWLRQV��%��±�%����ZH�FRQVWUXFW�D�ͳ͵ ൈ ͳ͵�,�2�WDEOH�ZLWK�YDOXHV�LQ������

PLOOLRQ�FHGLV��:H�WKHQ�FRQYHUW�LW�LQWR�D�ͷ ൈ ͷ�,�2�WDEOH�XVLQJ�WKH�IROORZLQJ�PDSSLQJ��

�
���)RU�D�GHWDLOHG�GLVFXVVLRQ�RQ�WKH�PHWKRG�WR�FRQYHUW�SXUFKDVHUV¶�SULFHV�WR�EDVLF�SULFHV��VHH�
KWWS���ZZZ�VDDUFVWDW�RUJ�VLWHV�GHIDXOW�ILOHV�WUDLQLQJ�RQVLWH�6XSSO\BDQGB8VHB7DEOH�6HVVLRQ�������7KH���9DOX
DWLRQ���0DWULFHV�SGI���
�
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���
�

DJULFXOWXUH� ������������������������³RWKHU�LQGXVWU\´� ������������������PLQLQJ� ������:57�

VHUYLFHV� ������DQG�³RWKHU�VHUYLFHV´� �����������������������������

7KH������VXSSO\�DQG�XVH�WDEOHV�IROORZ�D�FODVVLILFDWLRQ�RI����SURGXFWV�DQG�DFWLYLWLHV��

����DJULFXOWXUH��KXQWLQJ��DQG�OLYHVWRFN������IRUHVWU\�DQG�ORJJLQJ�SURGXFWV������ILVK�DQG�RWKHU�

ILVKLQJ������RUHV�DQG�PLQHUDOV������FUXGH�SHWUROHXP�DQG�QDWXUDO�JDV������HOHFWULFLW\��WRZQ�JDV��

VWHDP��DQG�KRW�ZDWHU������QDWXUDO�ZDWHU��VHZDJH�DQG�ZDVWH�FROOHFWLRQ��WUHDWPHQW�DQG�GLVSRVDO��

DQG�RWKHU�HQYLURQPHQWDO�SURWHFWLRQ�VHUYLFHV������PDQXIDFWXULQJ�SURGXFWV������FRQVWUXFWLRQ�DQG�

FRQVWUXFWLRQ�VHUYLFHV�������GLVWULEXWLYH�WUDGH�VHUYLFHV�������DFFRPPRGDWLRQ�DQG�IRRG��DQG�

EHYHUDJH�VHUYLQJ�VHUYLFHV�������WUDQVSRUW�VHUYLFHV�������ILQDQFLDO�DQG�UHODWHG�VHUYLFHV�������

UHDO�HVWDWH�VHUYLFHV�������EXVLQHVV�DQG�SURGXFWLRQ�VHUYLFHV�������WHOHFRPPXQLFDWLRQV��

EURDGFDVWLQJ��DQG�LQIRUPDWLRQ�VXSSO\�VHUYLFHV�������SXEOLF�DGPLQLVWUDWLRQ�DQG�RWKHU�VHUYLFHV�

SURYLGHG�WR�WKH�FRPPXQLW\�DV�D�ZKROH��FRPSXOVRU\�VRFLDO�VHFXULW\�VHUYLFHV�������HGXFDWLRQ�

VHUYLFHV�������KXPDQ�KHDOWK�DQG�VRFLDO�FDUH�VHUYLFHV��DQG������FRPPXQLW\��VRFLDO��DQG�

SHUVRQDO�VHUYLFHV���

$SSO\LQJ�HTXDWLRQV��%��±�%����ZH�FRQVWUXFW�D����ൈ ʹͲ�,�2�WDEOH�ZLWK�YDOXHV�LQ������

PLOOLRQ�FHGLV��:H�WKHQ�FRQYHUW�LW�LQWR�D�ͷ ൈ ͷ�,�2�WDEOH�XVLQJ�WKH�IROORZLQJ�PDSSLQJ��

DJULFXOWXUH� ������������������PLQLQJ� ������������³RWKHU�LQGXVWU\´� ������������������������:57�

VHUYLFHV� ��������������DQG�³RWKHU�VHUYLFHV´� ��������������������������������������������������

��������������

�

5HIHUHQFHV�
�
(XURVWDW��������³(XURVWDW�0DQXDO�RI�6XSSO\��8VH�DQG�,QSXW�2XWSXW�7DEOHV�´�(XURVWDW�

0HWKRGRORJLHV�DQG�:RUNLQJ�3DSHUV��/X[HPERXUJ��



�

���
�

$SSHQGL[�&�
�

'HULYDWLRQ�RI�6XEQDWLRQDO�5HJLRQDO�,QSXW�2XWSXW�7DEOHV�
�

*HQHUDO�(TXLOLEULXP�)UDPHZRUN�
&RQVLGHU�D�JHQHUDO�HTXLOLEULXP�PRGHO�ZLWK�ODERU�ሺ݈ሻ�DV�WKH�VLQJOH�IDFWRU�RI�SURGXFWLRQ�IRU�ܰ�

JRRGV��7KH�DJJUHJDWH�GHPDQG�LV�DFKLHYHG�WKURXJK�PD[LPL]DWLRQ�RI�D�FRQVWDQW�UHWXUQV�

DJJUHJDWRU�RI�ILQDO�GHPDQG�IRU�ܰ�JRRGV�ሺܥଵǡ ଶǡܥ Ǥ Ǥ ǡ �ேሻܥ��

ܻ ൌ ଵǡܥ�Յሺݔܽ݉ ଶǡܥ Ǥ Ǥ ǡ �ேሻܥ

VXEMHFW�WR�σ ௜ܲܥ௜ே
௜ ൌ ݈ݓ ҧ ൅ σ ௜ேߨ

௜ �����������������������������������������������������&���

ZKHUHܥ�௜�LV�WKH�FRQVXPSWLRQ�JRRG�݅�� ௜ܲ�LV�LWV�SULFHݓ���LV�ZDJHV��DQGߨ�௜�LV�WKH�SURILW�IRU�WKH�

SURGXFHUV�RI�FRQVXPSWLRQ�JRRG�݅��/DERU�LV�IL[HG�LQ�VXSSO\�DQG�LV�JLYHQ�E\�݈ ҧ��7KH�OHIW�KDQG�

VLGH�RI�WKH�EXGJHW�FRQVWUDLQW�LQ�HTXDWLRQ��&���VKRZV�QRPLQDO�*'3�IURP�WKH�H[SHQGLWXUH�VLGH��

ZKLFK�HTXDOV�WKH�QRPLQDO�*'3�IURP�WKH�LQFRPH�VLGH�LQFOXGLQJ�ZDJHV�DQG�SURILWV�RQ�WKH�

ULJKW�KDQG�VLGH��(DFK�JRRG�LV�SURGXFHG�E\�FRPSHWLWLYH�ILUPV�LQ�WKH�IROORZLQJ�PDQQHU���

௜ݕ ൌ ௜ǡܭ௜ሺܨ௜ܣ�� ௜ǡܮ ௜ଵǡݔ ௜ଶǤݔ Ǥ ǡ ���&������������������������������������������௜ேሻݔ

ZKHUHܣ�௜�LV�D�+LFN�QHXWUDO�WHFKQRORJ\ܭ��௜�DQGܮ�௜�DUH�FDSLWDO�DQG�ODERU�XVHG�IRU�WKH�SURGXFWLRQ�

RI�JRRG�݅��DQGݔ�௜௝�DUH�LQWHUPHGLDWH�LQSXWV�IURP�VHFWRU�݆�XVHG�IRU�WKH�SURGXFWLRQ�RI�VHFWRU�݅��

7KH�'RPDU�ZHLJKW��WKH�SURSRUWLRQ�RI�RXWSXW�LQ�VHFWRU�݅�WR�*'3��EHFRPHVݕ�௜Ȁܻ��3URILWV�IRU�WKH�

SURGXFHUV�RI�JRRG�݅�FDQ�EH�ZULWWHQ�DV��

௜ߨ ൌ ௜ܲݕ௜ െݓ�௜݈௜ െ σ ௝ܲݔ�௜௝ே
௝ �����������������������������������������������&���

0DUNHW�FOHDULQJ�FRQGLWLRQV�DUHݕ�௜ ൌ σ ௝௜ேݔ
௝ ൅ ௜��DQG�݈ܥ ҧ ൌ σ ݈௜ே

௜ ��0DUNHWV�IRU�HYHU\�

JRRG�DQG�ODERU�FOHDU��DQG�DOO�DJHQWV�WDNH�SULFHV�DV�JLYHQ��)URP�WKH�PDUNHW�FOHDULQJ�

FRQGLWLRQV��WKH�LQWHUPHGLDWH�FRQVXPSWLRQ�VKDUH�ሺ߮௜ሻ�IRU�JRRGV��VHFWRU��݅�FDQ�EH�ZULWWHQ�DV��

߮௜ ൌ
σ ௫ೕ೔ಿ
ೕ

௬೔
����������������������������������������������������������������&���

�

1DWLRQDO�,QSXW�2XWSXW�7DEOHV�
7R�H[DPLQH�WKH�VSDWLDO�SDWWHUQV�RI�LQWHUVHFWRUDO�OLQNDJHV��ZH�FRQVWUXFW�,�2�WDEOHV�DW�WKH�

VXEQDWLRQDO�OHYHO��$V�D�ILUVW�VWHS��ZH�EXLOG�ILYH�VHFWRU��DJULFXOWXUH��³RWKHU�LQGXVWU\�´�PLQLQJ��

ZKROHVDOH�DQG�UHWDLO�WUDGH��:57��VHUYLFHV��DQG�³RWKHU�VHUYLFHV´��QDWLRQDO�,�2�WDEOHV�IRU������

DQG�������,Q�RXU�ILYH�VHFWRU�FODVVLILFDWLRQ��PLQLQJ�LV�VHSDUDWHG�IURP�RWKHU�LQGXVWULDO�DFWLYLWLHV�

�PDQXIDFWXULQJ��FRQVWUXFWLRQ��DQG�XWLOLWLHV��WKDW�DUH�JURXSHG�LQWR�³RWKHU�LQGXVWU\�´�6LPLODUO\��

ZKROHVDOH�DQG�UHWDLO�WUDGH�VHUYLFHV�LV�VHSDUDWHG�IURP�³RWKHU�VHUYLFHV�´�ZKLFK�LQFOXGHV�



�

���
�

WUDQVSRUW��FRPPXQLFDWLRQV��ILQDQFH��FRPPHUFH��JRYHUQPHQW�VHUYLFHV��DQG�SULYDWH�VHUYLFHV��

7KLV�ILYH�VHFWRU�FODVVLILFDWLRQ�DOORZV�XV�WR�H[DPLQH�WKH�FKDQJLQJ�SDWWHUQV�RI�LQWHUVHFWRUDO�

OLQNDJHV�EHWZHHQ�PLQLQJ�DQG�RWKHU�VHFWRUV��

:H�FUHDWH�ILYH�VHFWRU�QDWLRQDO�,�2�WDEOHV�XVLQJ�VXSSO\�DQG�XVH�WDEOHV��7KH������

VXSSO\�DQG�XVH�WDEOH�LV�REWDLQHG�IURP������*KDQD�6RFLDO�$FFRXQWLQJ�0DWULFHV��6$0���*66�

�������6$0V�SURYLGH�D�FRPSUHKHQVLYH�DQG�HFRQRP\�ZLGH�GDWDEDVH�UHSUHVHQWLQJ�DOO�

WUDQVDFWLRQV��HFRQRPLF�DQG�VRFLDO��FDUULHG�RXW�DPRQJ�WKH�DJHQWV�RI�D�VSHFLILF�HFRQRP\�LQ�D�

\HDU��&KDSWHU����LQ�0LOOHU�DQG�%ODLU��������SURYLGHV�D�GHWDLOHG�GLVFXVVLRQ�RQ�WKH�UHODWLRQVKLSV�

EHWZHHQ�6$0V�DQG�,�2�WDEOHV��*66��������FRQWDLQV�GHWDLOHG�GHVFULSWLRQV�RI�*KDQD¶V�6$0�

������7KH������VXSSO\�DQG�XVH�WDEOH�LV�REWDLQHG�IURP�*66�����������7KH�VXSSO\�DQG�XVH�

WDEOHV�FDQ�EH�WUDQVIRUPHG�WR�,�2�WDEOHV�XVLQJ�PXOWLSOH�DOWHUQDWLYH�PHWKRGV��HDFK�RI�ZKLFK�LV�

WLHG�WR�D�VHW�RI�DVVXPSWLRQV�UHODWHG�WR�WKH�VWUXFWXUH�RI�WKH�HFRQRP\��:H�IROORZ�WKH�LQGXVWU\�

E\�LQGXVWU\�,�2�WDEOH�EDVHG�RQ�WKH�DVVXPSWLRQ�RI�D�IL[HG�SURGXFW�VDOHV�VWUXFWXUH��ZKLFK�PHDQV�

HDFK�SURGXFW�KDV�LWV�RZQ�VSHFLILF�VDOHV�VWUXFWXUH��LUUHVSHFWLYH�RI�WKH�LQGXVWU\�LQ�ZKLFK�LW�LV�

SURGXFHG���

,Q�������GXH�WR�LQIODWLRQ��WKH�*KDQD�FHGLV�ZDV�GHYDOXHG��7KH�FXUUHQW�FHGLV�LV��������

WLPHV�WKH�ROG�FHGLV��EHIRUH��������7KLV�DIIHFWV�RXU�VWXG\�DV�ZH�FRPSDUH�FHGLV�EHWZHHQ������

DQG�������:H�FRQYHUWHG�WKH�ILJXUHV�WR�PLOOLRQ�FHGLV�LQ�ERWK�\HDUV��DQG�WKHQ�DSSOLHG�WKH�

VHFWRU�OHYHO�GHIODWRUV�IURP�WKH�**'&�818�:,'(5�HFRQRPLF�WUDQVIRUPDWLRQ�GDWDEDVH�

�(7'��WR�KDYH�WKHP�LQ������FRQVWDQW�SULFHV��,Q�DSSHQGL[�%��ZH�SURYLGH�D�GHWDLOHG�GHVFULSWLRQ�

RI�WKH�VWHSV�WKDW�ZH�IROORZ�WR�FRQVWUXFW�,�2�WDEOHV�IURP�VXSSO\�DQG�XVH�WDEOHV��7DEOH�&��

UHSRUWV�ILYH�VHFWRU�QDWLRQDO�,�2�WDEOHV�IRU������DQG�������7KH�XQLW�IRU�LQSXWV�DQG�RXWSXWV�DUH�

LQ�FRQVWDQW������PLOOLRQ�FHGLV��7KH�*KDQD�6WDWLVWLFDO�6HUYLFH�UHEDVHG�*KDQD¶V�QDWLRQDO�

DFFRXQWV�VHULHV�IURP�WKH������EDVH�\HDU�WR�������%RWK������DQG������,�2�WDEOHV�XVH�WKH�

UHEDVHG�ILJXUHV��)RU�UREXVWQHVV��ZH�FRPSDUH�WKH�YDOXH�DGGHG�VKDUHV�IURP�RXU�,�2�WDEOHV�

DJDLQVW�WKH�RQHV�DYDLODEOH�IURP�WKH�(7'��7KH�YDOXHV�FORVHO\�PDWFK�IRU�³RWKHU�LQGXVWU\´�DQG�

:57�VHUYLFHV�EXW�DSSHDU�VRPHZKDW�GLIIHUHQW�IRU�WKH�UHVW�RI�WKH�VHFWRUV��7KLV�LV�PDLQO\�

EHFDXVH�VHYHUDO�DGMXVWPHQWV�KDYH�EHHQ�PDGH�WR�HQVXUH�FRQVLVWHQF\�RYHU�WLPH�RI�VHFWRUDO�

YDOXH�DGGHG�DQG�HPSOR\PHQW�VKDUHV�LQ�WKH�(7'����

�

�
���6HH�
KWWSV���VWDWVJKDQD�JRY�JK�QDWLRQDODFFRXQWBPDFURV�SKS"6WDWV 07<�27$�0'NZ1&�Z27< �ZHEVWDWV��V�S���U
Q���DFFHVVHG�0D\�������������
���0RUH�LQIRUPDWLRQ�RQ�WKHVH�PHWKRGV�LV�DYDLODEOH�DW�
KWWSV���ZZZ�ZLGHU�XQX�HGX�VLWHV�GHIDXOW�ILOHV�3XEOLFDWLRQV�7HFKQLFDO�QRWH�3')�WQ�������(7'�FRQWHQW�VRXUFHV�
PHWKRGV�SGI��
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6XEQDWLRQDO�5HJLRQDO�,QSXW�2XWSXW�7DEOHV�
7KH�IHDWXUHV�RI�D�UHJLRQDO�HFRQRP\�WKDW�FKDUDFWHUL]H�WKH�VXEQDWLRQDO�,�2�DQDO\VLV�DUH�����

GLIIHUHQW��RU�LGHQWLFDO��VWUXFWXUH�RI�SURGXFWLRQ�DW�WKH�VXEQDWLRQDO�OHYHO�FRPSDUHG�WR�WKH�VDPH�

DW�WKH�QDWLRQDO�OHYHO�DQG�����SRVVLELOLWLHV�RI�JUHDWHU�UHJLRQDO�LQWHUGHSHQGHQFH��WKURXJK�WKH�

VXSSO\�RI�LQSXWV�DQG�RXWSXWV��DQG�UHODWLYHO\�KLJKHU�OHYHO�RI�VSHFLDOL]DWLRQ�EHFDXVH�RI�WKH�

VPDOOHU�VL]H�RI�WKH�VXEQDWLRQDO�HFRQRP\��5HJLRQDO�,�2�WDEOHV�KDYH�ORQJ�EHHQ�XVHG�WR�

XQGHUVWDQG�WKH�HYROXWLRQ�RI�NH\�HFRQRPLF�VHFWRUV�DW�WKH�VXEQDWLRQDO�OHYHO�E\�FRPSDULQJ�WKHLU�

IRUZDUG�DQG�EDFNZDUG�OLQNDJH�HIIHFWV��ZKLFK�DUH�QRW�IHDVLEOH�XVLQJ�D�QDWLRQDO�,�2�WDEOH����

:H�DSSO\�D�QRQVXUYH\�EDVHG�PHWKRG�WR�FRQVWUXFW�ILYH�VHFWRU�,�2�WDEOHV�IRU�WKH�QRUWK�

DQG�WKH�VRXWK�RI�*KDQD�LQ������DQG�������6XUYH\�EDVHG�RU�VHPL�VXUYH\�EDVHG�PHWKRGV�UHO\�

PRUH�RQ�QDWLRQDO�,�2�WDEOHV��%UDQG�HW�DO���������+RZHYHU��WKH�VXEVWDQWLDO�WLPH�DQG�EXGJHWDU\�

FRVW�WR�DGPLQLVWHULQJ�VXUYH\V�KDYH�HQFRXUDJHG�UHVHDUFKHUV�RYHU�WKH�SDVW�WZR�GHFDGHV�WR�UHILQH�

QRQVXUYH\�EDVHG�PHWKRGV�LQ�RUGHU�WR�PLQLPL]H�GLVFUHSDQFLHV�DULVLQJ�IURP�UHJLRQDO�

GLIIHUHQFHV�LQ�HPSOR\PHQW�DQG�RXWSXW��6HH�0LOOHU�DQG�%ODLU���������)OHJJ�DQG�7RKPR���������

DQG�.RZDOHZVNL��������IRU�IXUWKHU�GLVFXVVLRQ��7R�SUHVHQW�WKH�SURFHGXUH��ZH�UHZULWH�WKH�

PDUNHW�FOHDULQJ�FRQGLWLRQV�IRU�VHFWRUV�IURP�WKH�SUHYLRXV�VHFWLRQ�DV�D�ILYH�VHFWRU�QDWLRQDO�,�2�

WDEOH�IRU�*KDQD�DV�IROORZV��

�࢞ ൌ �࢞ܣ� ൅ ���&�����������������������������������������������������������������ࢌ�

ZKHUH࢞��LV�D�ͷ ൈ ͳ�YHFWRU�RI�VHFWRUDO�RXWSXWࢌ���LV�D�ͷ ൈ ͳ�YHFWRU�RI�ILQDO�GRPHVWLF�GHPDQG�

H[FOXGLQJ�QHW�H[SRUWV��DQGܣ��LV�D�ͷ ൈ ͷ�/HRQWLHI�PDWUL[��DOO�PHDVXUHG�DW�WKH�QDWLRQDO�OHYHO��

:H�GHILQHܣ�௜௝�DV�LQSXW�FRHIILFLHQWV��ZKLFK�GLVSOD\�WKH�YDOXH�RI�JRRGV�DQG�VHUYLFHV�IURP�

VHFWRU�݅�SXUFKDVHG�E\�VHFWRU�݆��/HWܣ�௜௝ோ�EH�WKH�LQSXW�FRHIILFLHQWV�LQ�WKH�VXEQDWLRQDO�/HRQWLHI�,�

2�PDWUL[��6LQFHܣ�௜௝ோ�LV�QRW�GLUHFWO\�REVHUYHG�IURP�QDWLRQDO�,�2�WDEOHV��RXU�JRDO�KHUH�LV�WR�

HVWDEOLVK�D�PDSSLQJ�IURPܣ�௜௝�WRܣ�௜௝ோ����

:H�GHILQH�WKH�ORFDWLRQ�TXRWLHQW�IRU�VHFWRU�݅�DVܳܮ�௜ ൌ
ா೔
ೃ

ாೃ
൘

ா೔
ாൗ
��ZKHUHܧ�௜ோ�GHQRWHV�

UHJLRQDO�HPSOR\PHQW�LQ�VHFWRU�݅��VHOOLQJ�VHFWRU�ܧ��ோ�WRWDO�UHJLRQDO�HPSOR\PHQWܧ��௜�WRWDO�

HPSOR\PHQW�LQ�VHFWRU�݅��VHOOLQJ�VHFWRU���DQGܧ��WRWDO�QDWLRQDO�HPSOR\PHQW��7KH�ORFDWLRQ�

TXRWLHQW�PHDVXUHV�WKH�DELOLW\�RI�D�VHFWRU�LQ�D�JLYHQ�UHJLRQ�WR�VXSSO\�WKH�GHPDQGV�IRU�LWV�

RXWSXWV�E\�RWKHU�VHFWRUV�DQG�ILQDO�FRQVXPSWLRQ�QHHGV�LQ�WKDW�UHJLRQ��7KXVܳܮ��௜ ൒ ͳ�IRU�D�

UHJLRQ�LPSOLHV�UHJLRQDO�VSHFLDOL]DWLRQ�LQ�VHFWRU�݅���

:H�DSSO\�WKH�ORFDWLRQ�TXRWLHQW�PHWKRG�IROORZLQJ�WKH�UHFHQW�OLWHUDWXUH�WKDW�DUJXHV�WKLV�

PHWKRG�LV�VXSHULRU�WR�RWKHU�H[LVWLQJ�QRQVXUYH\�EDVHG�WHFKQLTXHV�WR�HVWLPDWH�VXEQDWLRQDO�LQSXW�
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DQG�RXWSXW�PXOWLSOLHUV��)OHJJ�DQG�:HEEHU�������.RZDOHZVNL��������$�FRPPRGLW\�EDODQFH�

DSSURDFK�DQG�LWHUDWLYH�SURFHGXUHV�DUH�DPRQJ�RWKHU�QRQVXUYH\�EDVHG�WHFKQLTXHV�DSSOLHG�E\�

UHVHDUFKHUV�WR�FRQVWUXFW�UHJLRQDO�,�2�WDEOHV��6HH��IRU�H[DPSOH��0LOOHU�DQG�%ODLU��������IRU�D�

GLVFXVVLRQ��8VLQJܳܮ�௜��WKH�FURVV�VHFWRU�ORFDWLRQ�TXRWLHQW��6/4��FDQ�EH�GHILQHG�DV�D�

SURSRUWLRQ�RIܳܮ�௜�DQGܳܮ�௝�௜௝ܳܮܵ� ൌ
௅ொ೔
௅ொೕ

��ZKHUH�݅�DQG�݆�UHIHU�WR�WZR�GLIIHUHQW�VHFWRUV��6/4�

FRPSDUHV�/4�IRU�ERWK�VHOOLQJ�DQG�SXUFKDVLQJ�VHFWRUV��ZKLFK�DOORZV�IRU�HDFK�VHFWRU�WR�

VLPXOWDQHRXVO\�H[SRUW�DQG�LPSRUW�DFURVV�UHJLRQV��+DUULJDQ�DQG�0F*LOYUD\��������

)OHJJ�DQG�FRDXWKRUV��)OHJJ�HW�DO��������)OHJJ�DQG�:HEEHU�������PRGLILHG�WKH�6/4�

IRUPXOD�WR�DFFRPPRGDWH�WKH�VL]H�RI�WKH�SXUFKDVLQJ�UHJLRQ��)OHJJ¶V�ORFDWLRQ�TXRWLHQW��)/4��LV�

GHILQHG�DV����

௜௝ܳܮܨ ൌ ௜௝ܳܮܵ ൈ ቂ݈݃݋ଶሺͳ ൅
ாೃ

ா
ሻቃ
ఋ
��������������������������������������������&���

ZKHUH�WKH�H[SRQHQWߜ��DGGV�PRUH�IOH[LELOLW\�E\�DOWHULQJ�WKH�FRQYH[LW\�RI�WKH�DGMXVWPHQW���

TXRWLHQW�LQ�)/4��$�KLJKHU�YDOXH�RIߜ��ORZHUV�WKH�VL]H�RI�ቂ݈݃݋ଶሺͳ ൅
ாೃ

ா
ሻቃ��DV�D�UHVXOW��D�JUHDWHU�

DGMXVWPHQW�WR�UHJLRQDO�LPSRUWV�LV�FRQVLGHUHG��7KH�FKRLFH�RI�WKH�YDOXH�IRUߜ��UHPDLQV�DQ�

HPSLULFDO�PDWWHU��7KH�OLWHUDWXUH�VXJJHVWV�WKDW�D�YDOXH�RIߜ� ൌ ͲǤ͵�ZRUNV�ZHOO�LQ�GLIIHUHQW�

FLUFXPVWDQFHV��0LOOHU�DQG�%ODLU��������$V�D�IXUWKHU�UHILQHPHQW��.RZDOHZVNL��������RIIHUV�D�

UHJUHVVLRQ�EDVHG�PHWKRG�WR�HVWLPDWHߜ�௝�IRU�HDFK�RI�WKH�SXUFKDVLQJ�VHFWRUV��'XH�WR�GDWD�

FRQVWUDLQWV��ZH�DUH�XQDEOH�WR�HVWLPDWHߜ�௝�IRU�HDFK�SXUFKDVLQJ�UHJLRQ�DQG�FRQVLGHU�D�FRQVWDQW�

ሺൌߜ Ǥ͵ሻ�IRU�DOO�VHFWRUV��:H�DSSO\�WKH�IROORZLQJ�IRUPXOD�WR�FDOFXODWHܣ�௜௝௦�IURPܣ�௜௝���

௜௝ோܣ ൌ ൜஺೔ೕ���������������������������௜௙�ி௅ொ೔ೕஹଵி௅ொ೔ೕǤ஺೔ೕ��������������௜௙�ி௅ொ೔ೕழଵ
��������������������������������������������������&���

7DEOH�&��SUHVHQWV�WKH�/HRQWLHI�LQYHUVH�PDWULFHV�IRU�DOO�*KDQD��QDWLRQDO���WKH�QRUWK��DQG�WKH�

VRXWK�LQ������DQG��������

�

8SVWUHDPQHVV�DQG�'RZQVWUHDPQHVV��
7R�PHDVXUH�XSVWUHDPQHVV��ZH�UHZULWH�HTXDWLRQ��&����ZKHUH�WKH�YDOXH�RI�JURVV�RXWSXW��ܺ௜��LQ�

VHFWRU�݅�HTXDOV�WKH�VXP�RI�LWV�XVH�DV�LQWHUPHGLDWH�LQSXWV�WR�RWKHU�VHFWRUV�DQG�LWV�XVH�LQ�ILQDO�

FRQVXPSWLRQ��ܨ௜���DV�IROORZV����

ܺ௜ �ൌ �σ ௜௝ହܣ
௝ ௝ܺ �൅ ���&����������������������������������������������������������௜ܨ�



�

���
�

7KURXJK�WKH�LWHUDWLRQ�RI�WHUPV�IRU�VHFWRU�݅¶V�LQWHUPHGLDWH�XVH��WKH�YDOXH�RI�JURVV�RXWSXW��ܺ௜��

FDQ�EH�H[SUHVVHG�DV�D�IXQFWLRQ�RI�PXOWLSOH�WHUPV��HDFK�UHIOHFWLQJ�WKH�XVH�RI�ܺ௜�LQ�GLIIHUHQW�

SRVLWLRQV�LQ�WKH�YDOXH�FKDLQ��VWDUWLQJ�ZLWK�LWV�XVH�LQ�ILQDO�FRQVXPSWLRQ�DV�IROORZV��

ܺ௜ �ൌ ௜ܨ� ൅ σ ௜௝ହܣ
௝ ௝ܨ �൅ �σ σ ௜௞ହܣ

௞ ௝ହܨ௞௝ܣ
௝ ൅ σ σ σ ௜௞ହܣ

௦ ௝ହܨ௦௝ܣ௞௦ܣ
௞

ହ
௝ ൅ �&�����������������Ǥڮ��

)ROORZLQJ�$QWUDV�HW�DO���������ZH�GLYLGH�ERWK�VLGHV�E\�ܺ௜��DQG�PXOWLSO\�HDFK�WHUP�RQ�WKH�

ULJKW�KDQG�VLGH�RI�HTXDWLRQ��&���E\�WKHLU�GLVWDQFH�IURP�ILQDO�XVH�SOXV�RQH��WR�REWDLQ�WKH�

IROORZLQJ�PHDVXUH�RI�XSVWUHDPQHVV�IRU�VHFWRU�݅��

௜ܷ � ൌ �ͳ ൈ ி೔
௑೔
൅ ʹ ൈ

σ ஺೔ೕఱ
ೕ ிೕ
௑೔

�൅ ͵ ൈ�
σ σ ஺೔ೖఱ

ೖ ஺ೖೕிೕఱ
ೕ

௑೔
൅ Ͷ ൈ

σ σ σ ஺೔ೖఱ
ೞ ஺ೖೞ஺ೞೕிೕఱ

ೖ
ఱ
ೕ

௑೔
൅ ����&������������Ǥڮ

%\�FRQVWUXFWLRQ�� ଵܷ௜ ൒ ͳ��$�ODUJHU�YDOXH�RI� ଵܷ௜�LQGLFDWHV�D�KLJKHU�OHYHO�RI�XSVWUHDPQHVV��)RU�

VHFWRU�݅��D�PHDVXUH�RI�XSVWUHDPQHVV�FORVH�WR�RQH�VXJJHVWV�WKDW�DOO�RXWSXW�RI�VHFWRU�݅�JRHV�WR�

ILQDO�FRQVXPSWLRQ�XVH�� ௜ܷ�FDQ�EH�WUHDWHG�DV�WKH�DYHUDJH�GLVWDQFH�IURP�ILQDO�RXWSXW�XVH��DQG�LW�

HTXDOV�WKH�YDOXH�RI�WRWDO�EDFNZDUG�OLQNDJH�HIIHFWV��0LOOHU�DQG�%ODLU��������$W�WKH�VHFWRU�OHYHO��

LI�VHFWRU�݅�XVHV�LQSXWV�IURP�VHFWRU�݆��WKHQ�XSVWUHDPQHVV�PHDVXUHV�WKH�H[WHQW�WR�ZKLFK�DQ�

H[SDQVLRQ�RI�WKH�GHPDQG�IRU�RXWSXW�LQ�VHFWRU�݆�LQGXFHV�PRUH�DFWLYLWLHV�LQ�VHFWRU�݅���

7KH�GRZQVWUHDPQHVV�PHDVXUHV�WKH�DYHUDJH�GLVWDQFH�IURP�SULPDU\�LQSXWV�VXSSOLHUV�

�0LOOHU�DQG�7HPXUVKRHY��������$Q�H[SUHVVLRQ�IRU�GRZQVWUHDPQHVV��HTXDWLRQ�&����ORRNV�

VLPLODU�WR�HTXDWLRQ��&�����H[FHSW�IRU�VHFWRUDO�ILQDO�FRQVXPSWLRQ��ܨ௜ሻ�LV�UHSODFHG�E\�VHFWRUDO�

YDOXH�DGGHG�� ௜ܸ����

௜ܦ �ൌ �ͳ ൈ ௏೔
௑೔
൅ ʹ ൈ

σ ௏ೕ஺ೕ೔ఱ
ೕ

௑೔
�൅ ͵ ൈ�

σ σ ௏ೕ஺ೕೖఱ
ೖ ஺ೖ೔ఱ

ೕ

௑೔
൅ Ͷ ൈ

σ σ σ ௏ೕ஺ೕೖఱ
ೞ ஺ೖೞ஺ೞ೔ఱ

ೖ
ఱ
ೕ

௑೔
൅ ����&�������������Ǥڮ

$�VHFWRU�ZLWK�ODUJH� ௜ܷ�KDV�D�ODUJH�VKDUH�RI�LQWHUPHGLDWH�RXWSXW�LQ�JURVV�RXWSXW�DQG�KDV�

VWURQJ�LQWHUPHGLDWH�RXWSXW�VXSSO\�OLQNV�ZLWK�LQGXVWULHV�WKDW�KDYH�ODUJH�XSVWUHDPQHVV��2Q�WKH�

RWKHU�KDQG��D�VHFWRU�ZLWK�ODUJHܦ�௜�KDV�D�ODUJH�VKDUH�LQWHUPHGLDWH�LQSXW�LQ�JURVV�LQSXW�DQG�KDV�

VWURQJ�LQWHUPHGLDWH�LQSXW�VXSSO\�OLQNV�ZLWK�LQGXVWULHV�WKDW�KDYH�ODUJH�GRZQVWUHDPQHVV��7KHVH�

WZR�LQGLFHV�MRLQWO\�FRQVWLWXWH�WKH�HQWLUH�SURGXFWLRQ�SURFHVV��DQG�DV�VXFK�DUH�FUXFLDO�IRU�

XQGHUVWDQGLQJ�DQ\�FKDQJHV�LQ�WKH�SURGXFWLRQ�QHWZRUN�����

)LJXUH�&��VKRZV�VHFWRUDO�XSVWUHDPQHVV�LQ������DQG�������$W�WKH�QDWLRQDO�OHYHO��WKH�

VL]H�RI�WKH�XSVWUHDPQHVV�GHFUHDVHG�LQ�WKUHH�VHFWRUV��E\���SHUFHQW��IURP������WR�������LQ�

DJULFXOWXUH��E\����SHUFHQW��IURP������WR�������LQ�³RWKHU�LQGXVWU\�´�DQG�E\���SHUFHQW��IURP������

WR�������LQ�ZKROHVDOH�DQG�UHWDLO�WUDGH�VHUYLFHV��2Q�WKH�RWKHU�KDQG��PLQLQJ�KDG�WKH�ODUJHVW�

LQFUHDVH�LQ�XSVWUHDPQHVV�E\�DOPRVW����SHUFHQW��IURP������WR��������IROORZHG�E\�D���SHUFHQW�

LQFUHDVH��IURP������WR�������LQ�³RWKHU�VHUYLFHV�´�7KH�SDWWHUQV�LQ�WKH�FKDQJHV�LQ�VHFWRUDO�

XSVWUHDPQHVV�IRU�WKH�QRUWK�DQG�WKH�VRXWK�DUH�FRPSDUDEOH�WR�WKRVH�DW�WKH�QDWLRQDO�OHYHO��H[FHSW�
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IRU�DJULFXOWXUH��,Q�DJULFXOWXUH��WKH�IDOO�LQ�XSVWUHDPQHVV�EHWZHHQ������DQG������LV�

SUHGRPLQDQWO\�GULYHQ�E\�WUHQGV�LQ�WKH�VRXWK�RI�WKH�FRXQWU\��8SVWUHDPQHVV�LQ�PLQLQJ�KDV�

JURZQ�LQ�ERWK�WKH�QRUWK�DQG�WKH�VRXWK��DQG�GHVSLWH�D�GURS�LQ�WKH�XSVWUHDPQHVV�RI�³RWKHU�
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DJJUHJDWRU�RI�ILQDO�GHPDQG�IRU�ܰ�JRRGV�ሺܥଵǡ ଶǡܥ� �Ǥ Ǥ ǡ �ேሻܥ���

ܻ ൌ ଵǡܥ�Յሺݔܽ݉ ଶǡܥ� �Ǥ Ǥ ǡ �ேሻܥ�

���6XEMHFW�WR�σ ௜ܲܥ௜ே
௜ ൌ ݈ݓ ҧ ൅ σ ௜ேߨ

௜ �����������������������������������������������'���

ZKHUHܥ�௜�LV�WKH�FRQVXPSWLRQ�JRRG�݅�� ௜ܲ�LV�LWV�SULFHݓ���LV�ZDJHV��DQGߨ�௜�LV�WKH�SURILW�IRU�WKH�

SURGXFHUV�RI�FRQVXPSWLRQ�JRRG�݅��/DERU�LV�IL[HG�LQ�VXSSO\�DQG�LV�JLYHQ�E\�݈ ҧ��7KH�OHIW�KDQG�

VLGH�RI�WKH�EXGJHW�FRQVWUDLQW�LQ�HTXDWLRQ��'���VKRZV�QRPLQDO�*'3�IURP�WKH�H[SHQGLWXUH�VLGH��

ZKLFK�HTXDOV�WKH�QRPLQDO�*'3�IURP�WKH�LQFRPH�VLGH�LQFOXGLQJ�ZDJHV�DQG�SURILWV�RQ�WKH�

ULJKW�KDQG�VLGH��(DFK�JRRG�LV�SURGXFHG�E\�FRPSHWLWLYH�ILUPV�LQ�WKH�IROORZLQJ�PDQQHU���

௜ݕ������������������� ൌ ௜ǡܮ௜ሺܨ௜ܣ�� ௜ଵǡݔ� ௜ଶǤݔ� Ǥ ǡ ���'�������������������������������������������������௜ேሻݔ�

ZKHUHܣ�௜�LV�D�+LFN�QHXWUDO�WHFKQRORJ\ܮ���௜�LV�ODERU�XVHG�IRU�SURGXFWLRQ�RI�JRRG�݅��DQGݔ�௜௝�DUH�

LQWHUPHGLDWH�LQSXWV�IURP�VHFWRU�݆�XVHG�IRU�WKH�SURGXFWLRQ�RI�VHFWRU�݅��7KH�'RPDU�ZHLJKW��WKH�

SURSRUWLRQ�RI�RXWSXW�LQ�VHFWRU�݅�WR�*'3��EHFRPHVݕ�௜Ȁܻ��3URILWV�IRU�SURGXFHUV�RI�JRRG�݅�FDQ�EH�

ZULWWHQ�DV��

௜ߨ ൌ ௜ܲݕ௜ െ ௜݈௜ݓ� െ σ ௝ܲݔ�௜௝ே
௝ ������������������������������������������������'���

0DUNHW�FOHDULQJ�FRQGLWLRQV�DUHݕ�௜ ൌ σ ௝௜ேݔ
௝ ൅ ௜��DQG�݈ܥ ҧ ൌ σ ݈௜ே

௜ ��0DUNHWV�IRU�HYHU\�JRRG�DQG�

ODERU�FOHDU��DQG�DOO�DJHQWV�WDNH�SULFHV�DV�JLYHQ��)URP�WKH�PDUNHW�FOHDULQJ�FRQGLWLRQV��WKH�

LQWHUPHGLDWH�FRQVXPSWLRQ�VKDUH�ሺ߮௜ሻ�IRU�JRRG��VHFWRU��݅�FDQ�EH�ZULWWHQ�DV�

�߮௜ ൌ
σ ௫ೕ೔ಿ
ೕ

௬೔
�������������������������������������������������������������������������'���

:H�GLVWLQJXLVK�EHWZHHQ�WKH�JURVV�VHFWRUDO�RXWSXW�DQG�YDOXH�DGGHG�SURGXFWLRQ�

IXQFWLRQ��7KH�YDOXH�DGGHG�WRWDO�IDFWRU�SURGXFWLYLW\��7)3��LV�GHULYHG�IURP�RXWSXW�7)3�EDVHG�

RQ�DQ�DGGLWLRQDO�FRQGLWLRQ�WKDW�UHDO�JURVV�RXWSXW�SHU�XQLW�RI�UHDO�LQWHUPHGLDWH�LQSXW�LV�

GHWHUPLQHG�HQWLUHO\�E\�LQSXW�SULFHV�DQG�FDQ�QHYHU�EH�UHGXFHG�E\�WHFKQRORJLFDO�SURJUHVV�

�%DXPRO�DQG�:ROII�������2XOWRQ��������$�YDOXH�DGGHG�SURGXFWLRQ�IXQFWLRQ�H[LVWV�RQO\�XQGHU�

WKLV�FRQGLWLRQ��:H�UHZULWH�HTXDWLRQ��'���E\�DGGLQJ�D�VXIIL[�³2´�DQG�³9´�IRU�RXWSXW��LQ�VKRUW�

IRU�JURVV�RXWSXW��DQG�YDOXH�DGGHG��UHVSHFWLYHO\����



�

���
�

௜ைݕ ൌ ௜ǡܮ௜ሺܨ௜ைܣ�� ௜ଵǡݔ� ௜ଶǤݔ� Ǥ ǡ ��௜ேሻݔ�

௜௏ݕ ൌ ���'���������������������������������������������������������௜ሻܮ௜ሺܨ௜௏ܣ��

:H�DVVXPH�PDUJLQDO�FRVW�SULFLQJ�EDVHG�RQ�D�FRPSHWLWLYH�PDUNHW��DQG�WKDW�D�JLYHQ�

LQSXW�UHFHLYHV�WKH�VDPH�SULFH�DFURVV�DOO�VHFWRUV��7KHQ��XVLQJ�WKH�VWDQGDUG�GHILQLWLRQ�RI�7)3��

RXWSXW�7)3�EHFRPHV��

௜ைܣ ൌ ො௜ݕ
ை െ ෠௜ܮ௅ைߙ െ σ ௜௝ைேߙ

௝ୀଵ ���'��������������������������������������ො௜௝ݔ

ZKHUHר��LV�WKH�JURZWK�UDWH�RI�D�YDULDEOH�RYHU�WLPHߙ��௦ை�LV�WKH�HODVWLFLW\�RI�DQ\�LQSXWݏ��ZLWK�

UHVSHFW�WR�RXWSXW��ZKLFK�EHFRPHV�WKH�VKDUH�RI�RXWSXW�LQ�VHFWRU�݅�XQGHU�D�FRPSHWLWLYH�PDUNHW��

/LNHZLVH��YDOXH�DGGHG�7)3�FDQ�EH�ZULWWHQ�DV��

௜௏ܣ ൌ ො௜ݕ
௏ െ ���'��������������������������������������������������������෠௜ܮ௅௏ߙ

ZKHUHߙ�௅௏�LV�WKH�HODVWLFLW\�RI�ODERU�ZLWK�UHVSHFW�WR�YDOXH�DGGHG��ZKLFK�EHFRPHV�WKH�VKDUH�RI�

JURVV�YDOXH�DGGHG�LQ�VHFWRU�݅�DV�LQSXW�PDUNHWV�DUH�FRPSHWLWLYH��)URP�HTXDWLRQV��'���DQG�

�'����ZH�GHULYH�WKH�IROORZLQJ�UHODWLRQVKLS�EHWZHHQ�YDOXH�DGGHG�7)3�DQG�RXWSXW�7)3���

௜ைݕ ൌ � ஺೔
ೇ

஺೔ೀ
���'�����������������������������������������������������������௜௏ͳ͹ݕ�

(TXDWLRQ��'���KROGV�RQO\�LI�YDOXH�DGGHG�LV�PHDVXUHG�E\�GRXEOH�GHIODWLRQ��RQH�IRU�

LQSXW�SULFHV�DQG�RQH�IRU�RXWSXW�SULFHV��6LQJOH�GHIODWLRQ�ZRUNV�RQO\�ZKHQ�RXWSXW�DQG�LQSXW�

SULFHV�FKDQJH�DW�WKH�VDPH�UDWH��ZKLFK�LV�XQOLNHO\���6HH�6WHLQGHO�DQG�6WLURK������DQG�2XOWRQ�

DQG�2¶0DKRQ\������IRU�IXUWKHU�GLVFXVVLRQV�RQ�WKLV�WRSLF���%DVHG�RQ�HTXDWLRQ��'����ZH�FDQ�

UHZULWH�WKH�'RPDU�ZHLJKW��ܦ௜��IRU�VHFWRU�݅�DV��

௜ܦ ൌ
௬೔ೀ

ீ஽௉
ൌ � ஺೔

ೇ

஺೔ೀ
� ௬೔

ೇ

ீ஽௉
������������������������������������������������������'���

7DNLQJ�WKH�ORJ�RI�ERWK�VLGHV�RI�HTXDWLRQ��'����WKH�ORJ�RI�WKH�UDWLR�RI�WKH�'RPDU�ZHLJKW�

EHWZHHQ�VHFWRUV�݅�DQG�݆�EHFRPHV�D�IXQFWLRQ�RI�WKUHH�WHUPV��DV�IROORZV��

��� ஽೔
஽ೕ
ൌ ��� ௬೔ೇ

௬ೕೇ
൅ ��� ஺೔ೇ

஺ೕೇ
െ ��� ஺೔ೀ

஺ೕೀ
����������������������������������������'����

7KH�ILUVW�WHUP�VKRZV�WKH�ORJ�RI�WKH�YDOXH�DGGHG�UDWLR�EHWZHHQ�VHFWRUV�݅�DQG�݆��WKH�VHFRQG�WHUP�

VKRZV�WKH�ORJ�RI�WKH�YDOXH�DGGHG�7)3�UDWLR�EHWZHHQ�VHFWRUV�݅�DQG�݆��DQG�WKH�WKLUG�WHUP�VKRZV�

WKH�ORJ�RI�WKH�RXWSXW�7)3�UDWLR�EHWZHHQ�VHFWRUV�݅�DQG�݆��'LIIHUHQWLDWLQJ�ERWK�VLGHV�RI�HTXDWLRQ�

�'����ZLWK�UHVSHFW�WR�݈݃݋ ஺೔ೀ

஺ೕೀ
��ZH�REWDLQ��

�
���6HH�*DEDL[��������DQG�2XOWRQ��������IRU�D�SURRI�RI�WKLV�UHVXOW���
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ௗ ୪୭୥
ವ೔
ವೕ

ௗ ୪୭୥
ಲ೔

ೀ

ಲೕ
ೀ

ൌ
ௗ ୪୭୥

೤೔
ೇ

೤ೕೇ

ௗ ୪୭୥
ಲ೔

ೀ

ಲೕ
ೀ

൅
ௗ ୪୭୥

ಲ೔
ೇ

ಲೕ
ೇ

ௗ ୪୭୥
ಲ೔
ೀ

ಲೕ
ೀ

െ ͳ�����������������������������������������'����

$V�HTXDWLRQ��'����VKRZV��WKH�HODVWLFLW\�RI�VXEVWLWXWLRQ�EHWZHHQ�WKH�'RPDU�ZHLJKW�DQG�RXWSXW�

7)3�DFURVV�VHFWRUV�݅�DQG�݆�FDQ�EH�PHDVXUHG�XVLQJ�WKH�HODVWLFLW\�RI�VXEVWLWXWLRQ�EHWZHHQ�RXWSXW�

7)3�DQG�YDOXH�DGGHG�7)3�DFURVV�VHFWRUV�݅�DQG�݆��DQG�WKH�HODVWLFLW\�RI�VXEVWLWXWLRQ�EHWZHHQ�

RXWSXW�7)3�DQG�YDOXH�DGGHG�DFURVV�VHFWRUV�݅�DQG�݆���

�

(ODVWLFLW\�3DUDPHWHUV�
3URGXFWLRQ�QHWZRUNV�DUH�W\SLFDOO\�PRGHOOHG�DV�D�WZR�VWDJH��PXOWL�LQSXW�FRQVWDQW�HODVWLFLW\�RI�

VXEVWLWXWLRQ��&(6��SURGXFWLRQ�IXQFWLRQ��XQGHU�WKH�DVVXPSWLRQ�RI�D�FRQVWDQW�HODVWLFLW\�RI�

VXEVWLWXWLRQ�DFURVV�LQWHUPHGLDWH�XVH�RI�VHFWRUDO�RXWSXWV��$WDOD\�������%DTDHH�DQG�)DUKL�������

&DUYDOKR�HW�DO���������,W�LV�JHQHUDOO\�DVVXPHG�WKDW�WKH�IDFWRU�LQSXWV�DUH�XVHG�LQ�WKH�ILUVW�VWDJH��

DQG�WKH�LQWHUPHGLDWH�LQSXWV�DV�RXWSXW�IURP�RWKHU�VHFWRUV�DUH�XVHG�LQ�WKH�VHFRQG�VWDJH��,Q�WKLV�

W\SH�RI�JHQHUDO�HTXLOLEULXP�PRGHOV��QRQXQLWDU\�HODVWLFLWLHV�RI�VXEVWLWXWLRQ�SDUDPHWHUL]H�

LQWHUVHFWRUDO�OLQNDJHV�WKURXJK�����WKH�GHJUHH�RI�VXEVWLWXWLRQ�EHWZHHQ�WKH�LQWHUPHGLDWH�XVH�RI�

VHFWRUDO�RXWSXWV�DQG�����WKH�GHJUHH�RI�VXEVWLWXWLRQ�EHWZHHQ�YDOXH�DGGHG�DQG�WKH�LQWHUPHGLDWH�

XVH�RI�VHFWRUDO�RXWSXWV���

+RZHYHU��HTXDWLRQ��'����VXJJHVWV�D�YDU\LQJ�GHJUHH�RI�VXEVWLWXWDELOLW\�DFURVV�LQWHUPHGLDWH�

LQSXW�SDLUV�DQG�LW�LV�QRW�IHDVLEOH�WR�PRGHO�WKLV�LQ�D�VLQJOH�VWDJH�&(6�SURGXFWLRQ�PRGHO��

7KHUHIRUH��ZH�FRQVLGHU�D�QHVWHG�&(6�WHFKQRORJ\�WKDW�DOORZV�IRU�D�PXOWLVWDJH�SURGXFWLRQ�

SURFHVV�LQFRUSRUDWLQJ�LQWHUVWDJH�DQG�LQWUDVWDJH�VXEVWLWXWLRQ�EHWZHHQ�LQSXWV��7KH�SURGXFWLRQ�RI�

JRRGV�DQG�VHUYLFHV�RIWHQ�LQYROYHV�PXOWLSOH�VWDJHV��HDFK�RI�ZKLFK�XVHV�D�VHW�RI�LQSXWV�WKDW�

LQFOXGHV�RXWSXWV�IURP�SUHYLRXV�VWDJHV�RI�SURGXFWLRQ��ZH�FDOO�WKLV�D�FRPSRVLWH�LQWHUPHGLDWH�

LQSXW���)RU�H[DPSOH��WKH�SURGXFWLRQ�RI�VHPLFRQGXFWRUV�JRHV�WKURXJK�VHYHUDO�VWHSV��7KHVH�

VWHSV�FRPSULVH�FOHDQLQJ�RI�VLOLFRQ�ZDIHUV��ILOP�GHSRVLWLRQ��UHVLVW�FRDWLQJ��H[SRVXUH��

GHYHORSPHQW�RI�SDWWHUQ�RQ�WKH�OD\HU��HWFKLQJ��DFWLYDWLRQ�DQG��ILQDOO\��DVVHPEO\��

(DFK�RI�WKHVH�VWHSV�LV�D�GLIIHUHQW�SURFHVV�FRQVLVWLQJ�RI�FRPSRVLWH�LQWHUPHGLDWH�LQSXWV�

WKDW�DUH�SURGXFHG�LQ�RQH�RI�WKH�SUHYLRXV�VWDJHV�RI�SURGXFWLRQ�DQG�UDZ�LQWHUPHGLDWH�LQSXWV�WKDW�

DUH�XVHG�IRU�WKH�ILUVW�WLPH�LQ�WKH�SURGXFWLRQ��7KH�QHVWLQJ�RU�FOXVWHULQJ�RI�D�SURGXFWLRQ�QHWZRUN�

FDQ�EH�XQGHUWDNHQ�LQ�DOWHUQDWLYH�ZD\V��)RU�H[DPSOH��D�FDVFDGLQJ�&(6�SURGXFWLRQ�WHFKQRORJ\�

ZLWK�ELQDU\�FRPSRXQGLQJ�DVVXPHV�D�FRPSRXQG�LQWHUPHGLDWH�LQSXW��SURGXFHG�LQ�WKH�SUHYLRXV�

QHVW��DQG�D�UDZ�LQSXW�LQ�HDFK�QHVW��1DNDQR�DQG�1LVKLPXUD��������:H�DGRSW�D�UHODWLYHO\�

IOH[LEOH�PXOWLVWDJH�PRGHO��LQ�ZKLFK�݊�LQSXWV�DUH�SDUWLWLRQHG�LQWRܭ��QHVWV��:H�UHZULWH�WKH�
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���
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SURGXFWLRQ�IXQFWLRQ�IRU�VHFWRU�݅��HTXDWLRQ��'����ZLWK�݊ ൅ ͳ�LQSXWV�LQFOXGLQJ�ODERU��DQG�݊�UDZ�

LQWHUPHGLDWH�LQSXWV���

,Q�RXU�PXOWLVWDJH�VHFWRUDO�SURGXFWLRQ�SURFHVV��݊�UDZ�LQSXWV�DUH�WUDQVIRUPHG�LQWRܭ��

FRPSRVLWH�LQSXWV�DFURVV�GLIIHUHQW�VWDJHV�RI�SURGXFWLRQ��2PLWWLQJ�WKH�VXEVFULSW�IRU�VHFWRU�݅��WKH�

VHFWRUDO�SURGXFWLRQ�IXQFWLRQ�EHFRPHV����

ݕ ൌ ଵǡݔሺܨܣ�� ଶǤݔ� Ǥ ǡ ����'��������������������������������������������������������௡ାଵሻݔ�

ZKHUHݕ�ሺ൒ Ͳሻ�LV�RXWSXWݔ��௜ሺ൒ Ͳሻ�DUH�LQSXWV��DQGܣ��LV�WRWDO�IDFWRU�SURGXFWLYLW\��7)3���(DFK�

QHVW�ܺ௞��݇ ൌ ͳǡ �ʹǡ � ǥ ǡ ଵǡݔ��FRQVLVWV�RI�D�FRPELQDWLRQ�RI�LQSXWVܭ ଶݔ� ǥ ǡ �௡ାଵ�IROORZLQJ�WZRݔ�

FRQGLWLRQV������ܺ௞ ת ܺ௥ ൌ ߶�IRU�DOO�݇ ് ���ܺଵ���DQGݎ ׫ ܺଶ ǥ׫ ܺ௄ ൌ ሼݔଵǡ ଶݔ� ǥ ǡ �௡ሽ��,Q�RWKHUݔ�

ZRUGV��DOO�LQSXWV�DUH�H[KDXVWLYHO\�XVHG��DQG�QR�LQSXW�FDQ�EH�XVHG�LQ�PXOWLSOH�QHVWV��7KLV�

DVVXPSWLRQ�PD\�DSSHDU�UDWKHU�UHVWULFWLYH�DV�ODERU�FDQ�EH�XVHG�LQ�HDFK�VWDJH�RI�WKH�SURGXFWLRQ�

SURFHVV��6LQFH�RXU�PDLQ�JRDO�LV�WR�XQGHUVWDQG�WKH�UHODWLRQVKLS�EHWZHHQ�7)3�DQG�WKH�

LQWHUPHGLDWH�XVH�RI�VHFWRUDO�RXWSXWV��WKH�DVVXPSWLRQ�WKDW�ODERU�LV�XVHG�RQO\�LQ�WKH�ILQDO�VWDJH�

RI�WKH�SURGXFWLRQ�SURFHVV�RU�LQ�RQH�RI�WKH�QHVWV�LV�OHVV�FRQFHUQLQJ�WR�XV�����������

'HQRWH�WKH�LQSXW�YHFWRU�DVݔ���WKH�LQSXW�SULFH�YHFWRU�DV݌���WKH�XQLW�FRVW�IXQFWLRQ�IRU�WKH�

ILQDO�RXWSXW�DV�ܿሺ݌ሻ��DQG�WKH�XQLW�FRVW�IXQFWLRQ�IRU�WKH�QHVW�݇�DV�ܿ௞ሺ݌௞ሻ��(DFK�QHVW�݇�IROORZV�D�

&(6�SURGXFWLRQ�WHFKQRORJ\�GHQRWHG�DV�Ȳ௞൫ݔሾ௞ሿ൯ǡ �DQG�XVHV�D�VXEYHFWRU�RI�LQSXWVݔ�ሾ௞ሿ�WKURXJK�

ZKLFK�D�FRPSRXQG�LQWHUPHGLDWH�JRRG�ܺ௞�LV�SURGXFHG��VXFK�WKDWݔ� ൌ ൫ݔሾଵሿǡ ሾଶሿݔ� ǥ Ǥ ǡ �ሾ௄ሿ൯�DQGݔ

݌ ൌ ൫݌ሾଵሿǡ ሾଶሿ݌� ǥ Ǥ ǡ �ሾ௄ሿ൯��:H�DVVXPH�HDFK�LQSXW�PDUNHW�LV�FRPSHWLWLYH��7KH�SDUWLWLRQLQJ�RI݌

WKH�ZKROH�SURGXFWLRQ�SURFHVV�LQWRܭ��VXESURFHVVHV�RU�QHVWV�LV�PDGH�H[SOLFLW�E\�����

ݕ ൌ ܨܣ�� ቀȲଵ൫ݔሾଵሿ൯ǡ �Ȳଶ൫ݔሾଶሿ൯ǥ Ǥ ǡ Ȳ௄൫ݔሾ௄ሿ൯ቁ��������������������������������������'����

,Q�D�PXOWLVWDJH�SURGXFWLRQ�SURFHVV��WR�FDSWXUH�WKH�HVVHQFH�RI�ERWK�LQWUDVWDJH�DQG�

LQWHUVWDJH�VXEVWLWXWLRQV�DV�SDUW�RI�WKH�VXEVWLWXWLRQ�HODVWLFLW\�SDUDPHWHU�EHWZHHQ�DQ\�WZR�

LQSXWV��ZH�DSSO\�D�PHDVXUH�RI�LQSXW�VXEVWLWXWDELOLW\�LQWURGXFHG�E\�0RULVKLPD���������ZKLFK��

ODWHU��%ODFNRUE\�DQG�5XVVHOO��������WHUPHG�DV�WKH�0RULVKLPD�HODVWLFLW\�RI�VXEVWLWXWLRQ��0(6���

,Q�WKH�SUHVHQFH�RI�D�&(6�WHFKQRORJ\��VRPH�SURSHUWLHV�RI�WKH�0(6�FKDQJH�EHFDXVH�&(6�

LPSRVHV�D�PRUH�VWULQJHQW�FRQGLWLRQ�RQ�WKH�YDULDELOLW\�RI�WKH�VXEVWLWXWLRQ�SDUDPHWHU�ZLWKLQ�D�

QHVW��%ODFNRUE\�DQG�5XVVHOO��������$FFRUGLQJ�WR�%ODFNRUE\�DQG�5XVVHOO��WKH�0(6�LV�D�QDWXUDO�

PXOWL�LQSXW�JHQHUDOL]DWLRQ�RI�WKH�+LFNVLDQ�WZR�LQSXW�HODVWLFLW\�RI�VXEVWLWXWLRQ��7KH�0(6�LV�

HVVHQWLDOO\�D�WZR�IDFWRU��RQH�SULFH�HODVWLFLW\�RI�VXEVWLWXWLRQ��72(6���ZKLFK�PHDVXUHV�WKH�

SHUFHQWDJH�FKDQJH�LQ�WKH�UDWLR�EHWZHHQ�WZR�LQSXWV�UHVXOWLQJ�IURP�D�RQH�SHUFHQW�FKDQJH�LQ�WKH�

SULFH�RI�RQH�LQSXW��&KDPEHUV��������
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8QGHU�WKH�FXUUHQW�IRUPXODWLRQ��ZH�FDQ�ZULWH�WKH�0(6�EHWZHHQ�LQSXWV�݅�DQG�݆�EDVHG�RQ�

D�FRVW�PLQLPL]DWLRQ�SUREOHP��%ODFNRUE\�DQG�5XVVHOO�������$QGHUVRQ�DQG�0RURQH\��������DV�

IROORZV��

ܧܯ ௜ܵ௝ ൌ ቊ
௝௜ሾ௞ሿߟ െ ௜௜ሾ௞ሿǡߟ ��݅ǡ �݆ א ܺ௞

௜ߠ
ሾ௞ሿܵܧܯ௞௥ െ ௜௜ሾ௞ሿǡߟ ���݅ א ܺ௞ǡ ��݆ א ܺ௥ǡ �݇ ് ݎ

����ǡ���������������������'����

ZKHUHߟ�௝௜ሾ௞ሿ�LV�WKH�FURVV�SULFH�HODVWLFLW\�RI�FRQGLWLRQDO�GHPDQG�ZLWKLQ�QHVW�݇ߟ��௜௜ሾ௞ሿ�LV�WKH�

RZQ�SULFH�HODVWLFLW\�RI�FRQGLWLRQDO�GHPDQG�ZLWKLQ�QHVW�݇ߠ��௜
ሾ௞ሿ�LV�WKH�FRVW�VKDUH�RI�LQSXW�݅�LQ�

QHVW�݇��DQGܵܧܯ�௞௥�LV�WKH�0RULVKLPD�LQWHUVWDJH�HODVWLFLW\�RI�VXEVWLWXWLRQ�EHWZHHQ�QHVWV�݇�DQG�

ܧܯ���L�H����7KH�QHVWLQJ�RI�&(6�SURFHVVHV�JHQHUDWHV�V\PPHWULF�LQWUDQHVW�0(6ݎ ௜ܵ௝ ൌ ܧܯ ௝ܵ௜��

EXW�DV\PPHWULF�LQWHUQHVW�0(6��L�Hܵܧܯ���௞௦ ൌ �௦௞���,QWHUQHVW�0(6�DUH�V\PPHWULF�DQGܵܧܯ

FRQVWDQW�RQO\�ZKHQ�LQWUDQHVW�LQSXW�FRVW�VKDUHV�DUH�HTXDO��DQG�VXEVWLWXWLRQ�SDUDPHWHUV�DFURVV�

QHVWV�DUH�HTXDO��%ODFNRUE\�DQG�5XVVHOO�������$QGHUVRQ�DQG�0RURQH\��������

7KH�0(6�VKRZV�FKDQJHV�LQ�WKH�FRVW�PLQLPL]LQJ�RSWLPDO�LQSXW�UDWLR�UHVXOWLQJ�IURP�D�

SHUFHQWDJH�FKDQJH�LQ�WKH�SULFH�UDWLR�LQGXFHG�E\�D�FKDQJH�LQ݌�௜��KROGLQJ݌�௝�FRQVWDQW��7KH�0(6�

KROGV�SULFHV�RI�RWKHU�IDFWRU�LQSXWV�FRQVWDQW�DQG�DGMXVWV�WKH�PHDVXUH�RI�WKH�HODVWLFLW\�RI�

VXEVWLWXWLRQ�DFFRUGLQJO\��$V�RULJLQDOO\�VXJJHVWHG�E\�3LJRX���������RQH�ZD\�WR�DGGUHVV�WKLV�

LVVXH�LV�WR�KROG�RXWSXW�DQG�RWKHU�LQSXW�IDFWRUV��H[FHSW�IRU�RQH�RI�WKH�WZR�LQ�WKH�UDWLR��FRQVWDQW���

,QSXWVݔ�௜�DQGݔ�௝�DUH�0RULVKLPD�FRPSOHPHQWV�LIܧܯ� ௜ܵ௝ ൏ ͳ��DQG�LQSXWVݔ�௜�DQGݔ�௝�DUH�

0RULVKLPD�VXEVWLWXWHV�LIܧܯ� ௜ܵ௝ ൐ ͳ���

,Q�D�QHVWHG�SURGXFWLRQ�WHFKQRORJ\��WKH�0(6�LV�D�VXIILFLHQW�VWDWLVWLF�WR�HYDOXDWH�WKH�

FRPSDUDWLYH�VWDWLF�UHVXOWV�RI�WKH�ORJ�RI�UHODWLYH�LQSXW�FRVW�VKDUHV�ZLWK�UHVSHFW�WR�WKH�ORJ�UDWLR�

RI�WHFKQRORJ\�SDUDPHWHUV��ZKLFK�LV�UHFLSURFDO�WR�WKH�FKDQJH�LQ�WKH�UDWLR�RI�LQSXW�SULFHV��

'HQRWLQJ�WKH�LQSXW�FRVW�VKDUH�RI�QHVW�݇�DV�Ʌ௞��ZH�REWDLQ��

ሺ݅ሻ����
డ ୪୭୥ቀ

ಐೖ
ಐೝ
ቁ

డ ୪୭୥ቀ
ఽೖ
ఽೝ
ቁ
ൌ ௞௥ܵܧܯ െ ͳ��

ሺ݅݅ሻ���
డ ୪୭୥൭

ഇ೔
ሾೖሿ

ഇೕ
ሾೖሿ൱

డ ୪୭୥ቆ
ఽ೔
ఽೕ
ቇ
ൌ ܧܯ ௜ܵ௝ െ ͳ�������������������������������������������'����

ሺ݅݅݅ሻ���
డ ୪୭୥൭

ഇ೔
ሾೖሿ

ഇೕ
ሾೝሿ൱

డ ୪୭୥ቆ
ఽ೔
ఽೕ
ቇ
ൌ ௜ߠ

ሾ௞ሿܵܧܯ௞௥ െ ௜௜ሾ௞ሿߟ െ ͳ��������������

ZKHUH�୅ೖ
୅ೝ
�LV�WKH�7)3�UDWLR�EHWZHHQ�QHVW�݇�DQG�QHVWݎ���DQG�୅೔

୅ೕ
�LV�WKH�7)3�UDWLR�EHWZHHQ�LQSXWV�݅�

DQG�݆��,I�݊ ൌ ݇��WKDW�LV��HDFK�QHVW�FRQWDLQV�RQO\�RQH�LQSXW��WKHQ��LLL��LQ�HTXDWLRQ��'����
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EHFRPHV�LGHQWLFDO�WR��L��LQ�HTXDWLRQ��'�����,I�LQWHUPHGLDWH�LQSXWVݔ�௜�DQGݔ�௝�DUH�0RULVKLPD�

FRPSOHPHQWV��VXEVWLWXWHV���WKHQ�WHFKQRORJLFDO�SURJUHVV�LQ�VHFWRU�݅�FRPSDUHG�WR�VHFWRU�݆�OHDGV�

WR�DQ�LQFUHDVH��GHFUHDVH��LQ�WKH�UDWLR�RI�VHFWRUDO�RXWSXW�LQ�VHFWRU�݅�FRPSDUHG�WR�VHFWRU�݆���

,Q�DQ�DJJUHJDWH�SURGXFWLRQ�IXQFWLRQ�WKDW�XVHV�VHFWRUDO�RXWSXW�DV�DQ�LQWHUPHGLDWH�LQSXW��

WKH�LQSXW�FRVW�VKDUH�EHFRPHV�HTXLYDOHQW�WR�WKH�'RPDU�ZHLJKW��7KHQ��FRPSDULQJ�HTXDWLRQV�

�(����DQG��(�����DQG�UHDUUDQJLQJ�WHUPV��ZH�REWDLQ�D�QHZ�H[SUHVVLRQ�IRU�WKH�0(6�DV�IROORZV��

ܧܯ ௝ܵ௜ ൌ
ௗ ୪୭୥

೤ೕ
ೇ

೤೔ೇ

ௗ ୪୭୥
ಲೕ

ೀ

ಲ೔
ೀ

൅
ௗ ୪୭୥

ಲೕ
ೇ

ಲ೔
ೇ

ௗ ୪୭୥
ಲೕ

ೀ

ಲ೔
ೀ

�����������������������������������������������'����

,I�WKH�VXP�RI�WKH�HODVWLFLW\�RI�VXEVWLWXWLRQ�EHWZHHQ�RXWSXW�7)3�DQG�YDOXH�DGGHG�7)3�

DFURVV�VHFWRU�݅�DQG�݆�DQG�WKH�HODVWLFLW\�RI�VXEVWLWXWLRQ�EHWZHHQ�RXWSXW�7)3�DQG�YDOXH�DGGHG�

DFURVV�VHFWRU�݅�DQG�݆�DUH�OHVV��PRUH��WKDQ�RQH��WKHQ�WHFKQRORJLFDO�SURJUHVV�LQ�VHFWRU�݅�UHODWLYH�

WR�VHFWRU�݆�OHDGV�WR�DQ�LQFUHDVH��GHFUHDVH��LQ�WKH�UDWLR�RI�VHFWRUDO�RXWSXW�LQ�VHFWRU�݅�UHODWLYH�WR�

VHFWRU�݆��$V�3DXO�DQG�5DMX��������VKRZ��WKH�QRQOLQHDU�HIIHFW�RI�VHFWRUDO�SURGXFWLYLW\�VKRFN�RQ�

DJJUHJDWH�SURGXFWLYLW\�FDQ�EH�H[SUHVVHG�XVLQJܧܯ� ௝ܵ௜��ZKLFK�LV�DQDORJRXV�WR�WKH�FRQGLWLRQV�

IRU�WKH�SURSDJDWLRQ�RI�VHFWRUDO�SURGXFWLYLW\�VKRFNV�WR�WKH�FRPRYHPHQW�RI�VHFWRUDO�RXWSXWV�

WKURXJK�LQWHUVHFWRUDO�OLQNDJHV�GHULYHG�LQ�%DTDHH�DQG�)DUKL��������DQG�&DUYDOKR�HW�DO�����������

�

,OOXVWUDWLYH�([DPSOH�
&RQVLGHU�D�WKUHH�VHFWRU��WZR�VWDJH�PRGHO�LQ�ZKLFK�RXWSXW��ݕ��LQ�HDFK�VHFWRU�LV�SURGXFHG�ZLWK�

LQSXWV�IURP�PLQLQJ����³�ܯRWKHU�LQGXVWU\´��ܫ���DQG�VHUYLFHV��ܵ���ZKHUHܯ��DQG�ܵ�DUH�XVHG�LQ�

QHVW� ଵܰ�DQG�RQO\ܫ��LV�XVHG�LQ�QHVW� ଶܰ��DV�IROORZV��

ݕ ൌ ൥ߜேభ ൤ߤெܯ
ഐషభ
ഐ ൅ ௌܵߤ

ഐషభ
ഐ ൨

ഐ
ഐషభ

഑షభ
഑
൅ ܫேమߜ

഑షభ
഑ ൩

഑
഑షభ

ൌ ଵܰሺܯǡ ܵሻ ൅ ଶܰሺܫሻ����������'����

ZKHUHߜ��DQGߜ�����DUH�LQSXW�FRVW�VKDUHV�EHWZHHQ� ଵܰ�DQG� ଶܰ��UHVSHFWLYHO\���DUH�LQSXWߤ�����DQGߤ�

FRVW�VKDUHV�EHWZHHQܯ��DQG�ܵ��UHVSHFWLYHO\���LV�WKH�FRQVWDQW�HODVWLFLW\�RI�VXEVWLWXWLRQ�EHWZHHQߩ�

��DQG�ܵܯ�DQGߪ��LV�WKH�FRQVWDQW�HODVWLFLW\�RI�VXEVWLWXWLRQ�EHWZHHQ� ଵܰ�DQG� ଶܰ��9DU\LQJ�

VXEVWLWXWLRQ�SDUDPHWHUV�DFURVV�LQSXWV�DUH�REWDLQHG�LQ�GLIIHUHQW�ZD\V�XVLQJ�WKH�0(6��DV�

IROORZV��

ெௌܵܧܯ ൌ ܧܯ ௌܵெሺൌ ሻߩ ൌ ௌெߟ െ ǡܯ�������ெெǡߟ ܵ א ଵܰ��

ெூሺ്ܵܧܯ ሻߪ ൌ ேభேమܵܧܯெߠ െ ܯ����ெெǡߟ א ଵܰǢ ܫ� א ଶܰ��

ܧܯ ூܵெሺ് ሻߪ ൌ ேభேమܵܧܯூߠ െ ܯ����ூூǡߟ א ଵܰǢ ܫ� א ଶܰ�����������������������'����

:H�DOVR�REWDLQ�WKH�IROORZLQJ�FRPSDUDWLYH�VWDWLFV�UHVXOWV�IRU�WKH�UHODWLYH�LQSXW�FRVW�VKDUHV����
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డ ୪୭୥൬ഋಾഋೄ
൰

డ ୪୭୥൬ఽಾఽೄ
൰
ൌ ெௌܵܧܯ െ ͳ��

డ ୪୭୥൬ഋಾഃ಺
൰

డ ୪୭୥൬ఽಾఽ಺
൰
ൌ ேభேమܵܧܯெߤ െ ெெߟ െ ͳ������������������������������'����

$VVXPLQJ�WKDW�WKH�0(6�SDUDPHWHUV�FDQ�EH�HVWLPDWHG�IRU�WKH�QRUWK�DQG�WKH�VRXWK�RI�*KDQD��

WKH�IROORZLQJ�UHPDUNV�DUH�LQ�RUGHU���

����,Iߩ�ே௢௥௧௛ ൌ ௌ௢௨௧௛ߩ ൏ ͳ��WKHQ�LW�LPSOLHV�WKDW�ODERU�ZLOO�PRYH�IURP�KLJK�SURGXFWLYLW\�

PLQLQJ�WR�ORZ�SURGXFWLYLW\�VHUYLFHV��VLQFH�ERWKߩ�ே௢௥௧௛�DQGߩ�ௌ௢௨௧௛�DUH�0RULVKLPD�

FRPSOHPHQWV��IROORZLQJ�%DXPRO¶V�FRVW�GLVHDVH�DUJXPHQW�����

����6XSSRVHܵܧܯ�ேభேమ
ே௢௥௧௛ ൏ ேభேమܵܧܯ

ௌ௢௨௧௛��7KHQܵܧܯ�ெூ
ே௢௥ ൏ ெூܵܧܯ

ௌ௢௨௧௛�LIߠ�ெ�DQG�

�ெெ�GR�QRW�YDU\�EHWZHHQ�WKH�QRUWK�DQG�WKH�VRXWK��7KLV�LPSOLHV�WKDW�PLQLQJ�DQG�³RWKHUߟ

LQGXVWU\´�DUH�PRUH�VXEVWLWXWDEOH�LQ�WKH�VRXWK�WKDQ�LQ�WKH�QRUWK��:H�WKHQ�KDYH�WKH�IROORZLQJ�

WKUHH�VXEFDVHV���

�D�ܵܧܯ�ெூ
ே௢௥௧௛ ൏ ெூܵܧܯ

ௌ௢௨ ൏ ͳ�LPSOLHV�WKDW�ODERU�ZLOO�PRYH�IURP�KLJK�SURGXFWLYLW\�

PLQLQJ�WR�ORZ�SURGXFWLYLW\�³RWKHU�LQGXVWU\´�LQ�ERWK�UHJLRQV��EXW�DW�D�KLJKHU�UDWH�LQ�WKH�QRUWK�

WKDQ�LQ�WKH�VRXWK��VLQFH�ERWKܵܧܯ�ெூ
ே௢௥௧ �DQGܵܧܯ�ெூ

ௌ௢௨௧௛�DUH�0RULVKLPD�FRPSOHPHQWV���

�E�ܵܧܯ�ெூ
ே௢௥௧௛ ൏ ͳ ൏ ெூܵܧܯ

ௌ௢௨௧ �LPSOLHV�WKDW�ODERU�ZLOO�PRYH�IURP�KLJK�SURGXFWLYLW\�

PLQLQJ�WR�ORZ�SURGXFWLYLW\�³RWKHU�LQGXVWU\´�LQ�WKH�QRUWK�EXW�ODERU�ZLOO�PRYH�IURP�ORZ�

SURGXFWLYLW\�³RWKHU�LQGXVWU\´�WR�KLJK�SURGXFWLYLW\�PLQLQJ�LQ�WKH�VRXWK��VLQFHܵܧܯ�ெூ
ே௢௥௧ �LV�D�

0RULVKLPD�FRPSOHPHQW�DQGܵܧܯ�ெூ
ௌ௢௨௧௛�LV�D�0RULVKLPD�VXEVWLWXWH����

�F��ͳ ൏ ெூܵܧܯ
ே௢௥௧௛ ൏ ெூܵܧܯ

ௌ௢௨௧ �LPSOLHV�WKDW�ODERU�ZLOO�PRYH�IURP�ORZ�SURGXFWLYLW\�

³RWKHU�LQGXVWU\´�WR�KLJK�SURGXFWLYLW\�PLQLQJ�LQ�ERWK�UHJLRQV��EXW�DW�D�KLJKHU�UDWH�LQ�WKH�VRXWK�

WKDQ�LQ�WKH�QRUWK��VLQFH�ERWKܵܧܯ�ெூ
ே௢௥௧ �DQGܵܧܯ�ெூ

ௌ௢௨௧௛�DUH�0RULVKLPD�VXEVWLWXWHV����

*LYHQ�WKH�ILQGLQJ�WKDW�WKH�HPSOR\PHQW�VKDUH�LQ�PLQLQJ�GHFUHDVHV�LQ�WKH�VRXWK��FDVH�

����F��LV�OHVV�OLNHO\�WR�RFFXU��(LWKHU�FDVH����������D���RU�����E���RU�D�FRPELQDWLRQ�RI�WKHP�FDQ�

SURGXFH�DQ�LQFUHDVH�LQ�WKH�HPSOR\PHQW�VKDUH�LQ�³RWKHU�LQGXVWU\´�LQ�WKH�QRUWK�DQG�D�GHFUHDVH�

LQ�WKH�HPSOR\PHQW�VKDUH�LQ�PLQLQJ�LQ�WKH�VRXWK��

)XUWKHU�LQVLJKW�RQ�WKH�OLQN�EHWZHHQ�VHFWRUDO�SURGXFWLYLW\�VKRFNV�DQG�LQWHUVHFWRUDO�

OLQNDJHV�FDQ�EH�GUDZQ�IURP�WKH�OLWHUDWXUH�RQ�WKH�DJJUHJDWH�HIIHFWV�RI�VHFWRUDO�SURGXFWLYLW\�

VKRFNV�WKURXJK�LQSXW�RXWSXW�QHWZRUNV��6HH�&DUYDOKR�DQG�7DKED]�6DOHKL��������IRU�DQ�

H[WHQVLYH�VXUYH\�RI�WKH�OLWHUDWXUH�RQ�WKLV�WRSLF��7KH�SURSDJDWLRQ�RI�VHFWRUDO�SURGXFWLYLW\�

VKRFNV�WR�WKH�FRPRYHPHQW�RI�VHFWRUDO�RXWSXWV�DQG�WKH�DJJUHJDWH�SURGXFWLYLW\�OHYHO�LV�



�

���
�

FRQGLWLRQHG�E\�WKH�SDWWHUQ�RI�LQWHUVHFWRUDO�OLQNDJHV�H[RJHQRXVO\�JLYHQ�LQ�WKH�PRGHO��&DUYDOKR�

HW�DO���������,I�VHFWRUDO�SURGXFWLYLW\�VKRFNV�DUH�UHJLRQ�VSHFLILF��WKHQ�LQWHUVHFWRUDO�OLQNDJHV�FDQ�

YDU\�DFURVV�UHJLRQV�GXH�WR�UHJLRQDO�VSHFLDOL]DWLRQ�RI�VHFWRUDO�DFWLYLWLHV��IRU�H[DPSOH��PLQLQJ�

LQ�WKH�VRXWK�RI�*KDQD���,Q�WKLV�VHQVH��LQWHUVHFWRUDO�OLQNDJHV�EHFRPH�HQGRJHQRXV�WR�VHFWRUDO�

SURGXFWLYLW\�VKRFNV��%\�FRPSDULQJ�WKH�SDWWHUQ�RI�LQWHUVHFWRUDO�OLQNDJHV�EHIRUH�DQG�DIWHU�WKH�

PLQLQJ�SURGXFWLYLW\�VKRFN�DQG�EHWZHHQ�WKH�VRXWK�DQG�WKH�QRUWK�RI�*KDQD��ZH�FDQ�HVWLPDWH�WKH�

FRUUHODWLRQ�EHWZHHQ�VHFWRUDO�SURGXFWLYLW\�VKRFNV�DQG�FKDQJHV�LQ�WKH�SDWWHUQ�RI�LQWHUVHFWRUDO�

OLQNDJHV����

$W�WKH�VDPH�WLPH��FRPSOHPHQWDULWLHV�LQ�WKH�FRQVXPSWLRQ�RI�VHFWRUDO�RXWSXW�FDQ�GULYH�

UHVRXUFHV�DZD\�IURP�KLJK��WR�ORZ�SURGXFWLYLW\�JURZWK�VHFWRUV��NQRZQ�DV�%DXPRO¶V�FRVW�

GLVHDVH�HIIHFW��%DXPRO��������6HH�+HUUHQGRUI�HW�DO���������IRU�DQ�H[WHQVLYH�VXUYH\�RI�WKH�

OLWHUDWXUH�RQ�WKH�GULYHUV�RI�VWUXFWXUDO�WUDQVIRUPDWLRQ��%RWK�WKH�GHJUHH�RI�FRPSOHPHQWDULWLHV�LQ�

VHFWRUDO�FRQVXPSWLRQ�DQG�WKH�SURGXFWLYLW\�JDSV�DFURVV�VHFWRUV�DUH�LQVWUXPHQWDO�LQ�WKH�

UHDOORFDWLRQ�RI�UHVRXUFHV�DFURVV�VHFWRUV��&RPELQLQJ�WKH�OLWHUDWXUH�RQ�WKH�GULYHUV�RI�VWUXFWXUDO�

WUDQVIRUPDWLRQ�ZLWK�DJJUHJDWH�HIIHFWV�RI�VHFWRUDO�VKRFNV�LQ�WKH�FRQWH[W�RI�*KDQD��LI�WKH�

FRQVXPSWLRQ�RI�VHFWRUDO�RXWSXW�LV�FRPSOHPHQWDU\��WKHQ�GLIIHUHQFHV�LQ�LQWHUVHFWRUDO�OLQNDJHV�

EHWZHHQ�WKH�QRUWK�DQG�WKH�VRXWK�FDQ�H[SODLQ�WKH�GLYHUJLQJ�WUHQGV�LQ�VHFWRUDO�HPSOR\PHQW�DQG�

YDOXH�DGGHG�VKDUHV�EHWZHHQ�WKH�WZR�UHJLRQV��7KXV��WKH�LQGXVWU\�VKDUH�RI�HPSOR\PHQW�FDQ�

LQFUHDVH�LQ�WKH�QRUWK�DQG�WKH�LQGXVWU\�VKDUH�RI�YDOXH�DGGHG�FDQ�LQFUHDVH�LQ�WKH�VRXWK�����

�
5HIHUHQFHV�
�
$QGHUVRQ��5��.���DQG�-��5��0RURQH\��������³0RULVKLPD�(ODVWLFLWLHV�RI�6XEVWLWXWLRQ�ZLWK�

1HVWHG�3URGXFWLRQ�)XQFWLRQV�´�(FRQRPLFV�/HWWHUV���������������±������
$WDOD\��(QJKLQ��������³+RZ�,PSRUWDQW�$UH�6HFWRUDO�6KRFNV"´�$PHULFDQ�(FRQRPLF�-RXUQDO��

0DFURHFRQRPLFV�������±����
%DTDHH��'DYLG��DQG�(PPDQXHO�)DUKL��������³7KH�0DFURHFRQRPLF�,PSDFW�RI�0LFURHFRQRPLF�

6KRFNV��%H\RQG�+XOWHQ¶V�7KHRUHP�´�(FRQRPHWULFD���������±�����
%DXPRO��:LOOLDP�-��������³0DFURHFRQRPLFV�RI�8QEDODQFHG�*URZWK��7KH�$QDWRP\�RI�8UEDQ�

&ULVLV�´�$PHULFDQ�(FRQRPLF�5HYLHZ��������±����
%DXPRO��:LOOLDP�-���DQG�(GZDUG�1��:ROII��������³2Q�,QWHULQGXVWU\�'LIIHUHQFHV�LQ�$EVROXWH�

3URGXFWLYLW\�´�-RXUQDO�RI�3ROLWLFDO�(FRQRP\���������±����
%ODFNRUE\�&KDUOHV��DQG�5��5REHUW�5XVVHOO��������³:LOO�WKH�5HDO�(ODVWLFLW\�RI�6XEVWLWXWLRQ�

3OHDVH�6WDQG�8S"��$�&RPSDULVRQ�RI�WKH�$OOHQ�8]DZD�DQG�0RULVKLPD�(ODVWLFLWLHV��´�
$PHULFDQ�(FRQRPLF�5HYLHZ��������±���

&DUYDOKR��9DVFR�0���0DNRWR�1LUHL��<XNLNR�8��6DLWR��DQG�$OLUH]D�7DKED]�6DOHKL��������
³6XSSO\�&KDLQ�'LVUXSWLRQV��(YLGHQFH�IURP�WKH�*UHDW�(DVW�-DSDQ�(DUWKTXDNH�´�
4XDUWHUO\�-RXUQDO�RI�(FRQRPLFV��������������±�����

&DUYDOKR��9DVFR�0���DQG�$OLUH]D�7DKED]�6DOHKL��������³3URGXFWLRQ�1HWZRUNV��$�3ULPHU�´�
$QQXDO�5HYLHZ�RI�(FRQRPLFV��������±����
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