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���,QWURGXFWLRQ

,W�KDV�EHFRPH�URXWLQH�WKDW�SUDLVH�IRU�WKH�&]HFK�PDFURHFRQRPLF�UHVXOWV�LV�DFFRPSDQLHG

ZLWK�D�GLVFODLPHU�WKDW�PLFURHFRQRPLF�DGMXVWPHQW�KDV�QRW�SURFHHGHG�DW�WKH�VDPH�UDWH��DQG�WKDW

HVSHFLDOO\� LQ� ODUJH� ILUPV� �H�J��� IRUPHU� VWDWH�RZQHG�HQWHUSULVHV�XQGHUJRLQJ�SULYDWLVDWLRQ�XQGHU

WKH�YRXFKHU�VFKHPH���WKH�SURFHVV�RI�UHVWUXFWXULQJ�LV�VWLOO�LQ�WKH�EHJLQQLQJ�VWDJHV�����,Q�WKLV�SDSHU

ZH� FRQVLGHU� WKH� SURFHVV� RI� UHVWUXFWXULQJ� LQ� &]HFK� WH[WLOH� DQG� FORWKLQJ� ILUPV�� L�H��� LQ� WZR

LQGXVWULHV� PRVW� KDUVKO\� KLW� E\� WKH� OLEHUDOLVDWLRQ� RI� WKH� HFRQRP\�� :H� WU\� WR� VKRZ� WKDW� WKH

WHQGHQF\�WR�FUHDWH�FRPSHWLWLYH�PDUNHW�RULHQWHG�ILUPV�ZDV�DOUHDG\�DSSDUHQW�LQ������

� /HW�XV�ILUVW�SURYLGH�D�VKRUW� LQWURGXFWLRQ�WR�WKH�VLWXDWLRQ�LQ�WKH�&]HFK�LQGXVWULDO�VHFWRU

EHIRUH�������$FFRUGLQJ�WR�RIILFLDO�GDWD��WKH�UHDO�RXWSXW��*'3��LQ�WKH�&]HFK�5HSXEOLF�GHFOLQHG�

���SHU�FHQW�EHWZHHQ������DQG�������IROORZHG�E\�D�JURZWK�RI���SHU�FHQW�LQ�������)URP������WR

������ ODERXU� ZDV� FXW� E\� ��� SHU� FHQW� DQG� WKH� RXWSXW� LQ�PDQXIDFWXULQJ� E\� ��� SHU� FHQW�� 7KH

IXQGDPHQWDO�DUJXPHQW�IRU�VXFK�D�GHFOLQH�LV�WKH�ORVV�RI�DUWLILFLDOO\�FRQWULYHG�GHPDQG�

+RZHYHU�� WKH� DJJUHJDWH� VWDWH� RI� WKH� HFRQRP\� FDQQRW� EH� FRQVLGHUHG� VHSDUDWHO\� IURP

GHYHORSPHQWV� ZLWKLQ� ILUPV�� :H� DQDO\VH� WKH� HIILFLHQF\� RI� SURGXFWLRQ� �<�� LQ� D� FRPSHWLWLYH

LQGXVWULDO�IUDPHZRUN�DQG�DVVXPH�WKDW�HDFK�ILUP��L� ������������1��KDV�FRQVWDQW�UHWXUQV�WR�VFDOH

WHFKQRORJ\�

<L��� ��$L�����I����.L�����/L���

:H�DOVR�DVVXPH�WKDW�WKH�IXQFWLRQ�I�LV�LQGXVWU\�VSHFLILF��FRPLQJ�IURP�WKH�IXQGDPHQWDO�SURSHUWLHV

RI�WKH�WHFKQRORJLFDO�SURFHVV�DQG�UHIOHFWLQJ�WKH�GHJUHH�RI�FDSLWDO��.��DQG�ODERXU��/��LQWHQVLW\�RI

WKH� SURGXFWLRQ� LQ� LQGXVWU\�� 7KXV�� DOO� ILUPV� LQ� D� JLYHQ� LQGXVWU\� DUH� GHVFULEHG� E\� WKH� VDPH

IXQFWLRQ� I��ZKLOH� WKH� SDUDPHWHU�$L� LV� VSHFLILF� IRU� HYHU\� SDUWLFXODU� ILUP� L�RI� WKH� LQGXVWU\� DQG

                    
3�7KLV�JHQHUDO�DSSURDFK�ZDV�EHVW�VXPPDULVHG�LQ�WKH�)LQDQFLDO�7LPHV�����'HFHPEHU������������)7�6XUYH\�RQ�WKH
&]HFK�5HSXEOLF���SS��L�YLLL��LQ�ZKLFK��PDFUR��SUDLVHV�DUH�DFFRPSDQLHG�ZLWK�FDXWLRXV��PLFUR��UHVHUYHV��)RU
H[DPSOH���>,Q�WKH�&]HFK�5HSXEOLF@�WKH�PRVW�SDLQIXO�SDUW�RI�PLFURHFRQRPLF�DGMXVWPHQW�DW�WKH�HQWHUSULVH�OHYHO�LV
SUREDEO\�WR�EHJLQ���S��L����&]HFKV�����KDYH�KDUGO\�VWDUWHG�WKH�SDLQIXO�PLFUR�HFRQRPLF�VXUJHU\�RQ�IRUPHU�VWDWH�
RZQHG�HQWHUSULVHV���S��LLL��
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UHIOHFWV� LWV� WHFKQLFDO� DELOLWLHV�� 7KHUHIRUH�� HYHU\� ILUP� LV� IXOO\� GHVFULEHG� IURP� D� WHFKQRORJLFDO

SRLQW�RI�YLHZ�E\�WKH�VHW�^$L��I`�

7KH� VXJJHVWHG� SDWK� RI� D� ILUP� GXULQJ� WUDQVLWLRQ� LV� VKRZQ� LQ� )LJXUH� ���� 7KH� RULJLQDO

WHFKQRORJLFDO� DQG� HFRQRPLF� VLWXDWLRQ� LQ� SURGXFWLRQ� RI� WKLV� ILUP� LV� GHSLFWHG� E\� XQLW�YDOXH

LVRTXDQW�<�� DQG� LWV� WDQJHQW� XQLW�YDOXH� LVRFRVW� OLQH� EDVHG� RQ� JLYHQ� OHYHO� RI� ZDJHV� ^Z`� DQG

FDSLWDO�UHQWDO�UDWHV�^U`��7KH�GHPDQG�VKRFN�RFFXUUHG�LQ���������ZKHQ�SURGXFWLRQ�ZDV�IDOOLQJ�

$W�WKH�EHJLQQLQJ�RI�WUDQVLWLRQ��LQ��������WKH�GHPDQG�VKRFN�FDXVHG�D�VKDUS�IDOO�LQ�SURGXFWLRQ�

DQG�FRHIILFLHQW�$�LQ�WKH�SURGXFWLRQ�IXQFWLRQ�RI�RXU�ILUP�GHFUHDVHG�SURSRUWLRQDOO\��7KLV�PHDQV

WKDW� LQ� ����� LWV� ODERXU� DQG� FDSLWDO�ZHUH� IXOO\� UHWDLQHG�� DQG� WKH� XQLW�YDOXH� IDFWRU� LQSXWV� URVH

SURSRUWLRQDOO\��7KHQ�ILUPV�VWDUWHG�OD\LQJ�RII�ODERXU����������EXW�DW�D�OHVV�LQWHQVLYH�UDWH�WKDQ�WKH

UDWH�DW�ZKLFK�SURGXFWLRQ�KDG�EHHQ�IDOOLQJ��$W�WKH�HQG�RI������WKH�ILUP�UHDFKHG�WKH�WURXJK�RQ�LWV

SDWK� RI� FRQWUDFWLRQ�ZKHQ� SURGXFWLRQ� IHOO� E\� ���� UHODWLYH� WR� ������ 7KH� DPRXQW� RI� WKH� VXQN

SK\VLFDO�FDSLWDO�SHU�XQLW�RI�RXWSXW�ZDV�DW� LWV�SHDN��,Q� IDFW�� WKH� LPPRELOLW\�RI�SK\VLFDO�FDSLWDO

ZDV�WKH�PDLQ�FDXVH�RI�LQHIILFLHQF\��:KLOH�LQ�������UHODWLYH�WR�������RXWSXW�LQ�RXU�ILUP�GHFOLQHG

WR�KDOI�RI�WKH�YROXPH�LQ�������DQG�ODERXU�ZDV�FXW�E\�D�WKLUG��\HW�FDSLWDO�ZDV�VWLOO�NHSW�LQ�IXOO�

,Q�������WKH�GHFOLQH�LQ�SURGXFWLRQ�HQGHG�DQG�RXWSXW�VORZO\�VWDUWHG�WR�JURZ��+RZHYHU�

WKH�VKHGGLQJ�RI�ODERXU�FRQWLQXHG�ZKLOH�WKH�VXQN�SK\VLFDO�FDSLWDO�GHFUHDVHG�E\�RQO\�WKH�UDWH�RI

GHSUHFLDWLRQ� �RU� E\� QDWXUDO� ZHDU� DQG� WHDU��� �� � ,Q� ����� SURGXFWLRQ� EHJDQ� WR� ULVH� PRUH

VLJQLILFDQWO\��DQG�WKH�FRHIILFLHQW�$�EHJDQ�D�ULVLQJ�WUHQG��VKLIWLQJ�WKH�XQLW�YDOXH�LVRTXDQW�EDFN

WRZDUGV� LWV�RULJLQDO�SRVLWLRQ�RI�������+RZHYHU�� WKH�VXQN�FDSLWDO�FRVWV�SUHYHQWHG�.�<�IURP�D

IDVWHU�GHFUHDVH��FRPSDUHG�WR�WKH�PRUH�IOH[LEOH�UDWH�RI�GHFUHDVH�LQ�/�<��7KXV�SK\VLFDO�FDSLWDO

ZDV� VLJQLILFDQWO\� VORZLQJ� WKH� SURFHVV� RI� UHVWUXFWXULQJ� DQG� WKH� UHWXUQ� RI� FRHIILFLHQW�$� WR� LWV

                    
4�7KH�\HDUV�VKRZQ�LQ�)LJXUH���DUH�K\SRWKHWLFDO�DQG�PD\�GLIIHU�IURP�ILUP�WR�ILUP�
5 7KLV�PHDQV�WKDW�RXU�HQWHUSULVH�LQ�WUDQVLWLRQ�GHFLGHG�WR�UHWDLQ�LWV�VXQN�FDSLWDO��LQVWHDG�RI�VFUDSSLQJ�DQG
UHSODFLQJ�LW�ZLWK�QHZ�FDSLWDO�ZKLFK�LV�PRUH�SURGXFWLYH��7KHUH�DUH�PDQ\�UHDVRQV�IRU�VXFK�EHKDYLRXU��VHH
%HQg�HN����������WKH�ODFN�RI�ILQDQFLDO�UHVRXUFHV��LQFOXGLQJ�WKH�ODFN�RI�FUHGLW��LV�RQH�RI�WKH�PRVW�LPSRUWDQW
GHWHUPLQLQJ�IDFWRUV�VKRZLQJ�WKDW��LQ�LWV�SHUYHUVH�ORJLF��WKLV�EHKDYLRXU�LV�UDWLRQDO�
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RULJLQDO�YDOXH��,Q�IDFW��LW�ZDV�WKLV�FRHIILFLHQW�ZKLFK�ZDV�FDXVLQJ�WKH�GULIW�RI�WKH�SRLQWV�RI�IDFWRU

DOORFDWLRQ�LQ�)LJ����DORQJ�WKHLU�SDWK�RI�LQHIILFLHQF\�LQ���������

)LJXUH����([SHFWHG�SDWK�RI�D�ILUP�ZLWK�WKH�SUREOHP�RI�VXQN�FRVWV�GXULQJ�WUDQVLWLRQ

3URGXFHUV� LQ� ODUJH� PDQXIDFWXULQJ� ILUPV� XQGHU� WUDQVLWLRQ� PD\� RIWHQ� ILQG� WKHPVHOYHV

WUDSSHG�LQ�D�VLWXDWLRQ�LQ�ZKLFK�WKH�FRPSOHWH�VSHFLILFLW\�RI�WKHLU�FDSLWDO�PDNHV�WKHP�VWD\�ZLWK

WKH�JLYHQ�FDSLWDO�HQGRZPHQW��ZKLFK�WKXV�EHFRPHV�D�EDUULHU�WR�WKHLU�H[LW�IURP�WKH�PDUNHW��,Q�DQ

H[WUHPH�FDVH�RI�FRPSOHWHO\�VXQN�FDSLWDO�FRVWV��DOO�SDUWV�RI�WKH�ILUP
V�FDSLWDO�FDQ�EH�FRPSOHWHO\

LPPRELOH� IRU� DQ\� HFRQRPLFDOO\� SURGXFWLYH� DOWHUQDWLYH� XVHV�� 7KLV� LV� RQH� H[SODQDWLRQ� RI� WKH

FDSLWDO��KRDUGLQJ��WHQGHQFLHV�LQ�ILUPV�PRVW�VHYHUHO\�KLW�E\�ORVV�RI�GHPDQG�GXH�WR�WUDQVLWLRQ�

7KH� K\SRWKHVLV� RI� D� UHWXUQ� WR� WKH� RULJLQDO� OHYHO� RI� HIILFLHQF\� DVVXPHV� WKDW� WKH� VXQN

FDSLWDO� LV� VORZO\� UHFRXSHG� XQWLO� WKH� XVH� RI� IDFWRUV� SHU� XQLW� RI� RXWSXW� JHWV� DJDLQ� FORVH� WR� WKH

VWDUWLQJ�SRLQW�RI�������$W�WKDW�SRLQW�WKH�SURFHVV�RI�WUDQVLWLRQ�DQG�UHVWUXFWXULQJ�FDQ�EH�DVVXPHG

FORVHG�� HYHQ� WKRXJK� WKH� ROG� WHFKQRORJ\� KDV� VWLOO� EHHQ� UHWDLQHG�� $W� WKH� VDPH� WLPH� WKH� WRWDO

QXPEHU�RI�ZRUNHUV�DQG�WKH�WRWDO�FDSLWDO�KDYH�ERWK�EHHQ�UHGXFHG�SURSRUWLRQDOO\�E\�WKH�OHYHO�RI
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FXWV�LQ�SURGXFWLRQ�

,Q�RXU�K\SRWKHVLV�QHLWKHU�LQQRYDWLRQ�QRU�D�FKDQJH�LQ�SULFHV�ZDV�DVVXPHG��7KH�SURFHVV

RI�WUDQVLWLRQ�KDV�EHHQ�PDUNHG�E\�FKDQJLQJ�UHODWLYH�IDFWRU�SULFHV���QDPHO\�WKH�ORZ�YDOXH�RI�WKH

ROG�FDSLWDO��7KH�JHQHUDO�WHQGHQF\�WR�VXEVWLWXWH�UHODWLYHO\�PRUH�H[SHQVLYH�ODERXU�E\�FKHDSHU�ROG

FDSLWDO�LV�GHSLFWHG�E\�D�VKLIW�RI�WKH�WDQJHQW�XQLW�YDOXH�LVRFRVW�OLQH�WR�SRLQWV���U��DQG���Z���7KLV

KDV�PRYHG�WKH�RSWLPDO�SRLQW�RI�IDFWRU�DOORFDWLRQ�RQ�WKH�RULJLQDO�XQLW�YDOXH�LVRTXDQW�<��VOLJKWO\

WR�WKH�QRUWK�ZHVW��WR�WKH�QHZ�LQWHUVHFWLRQ�RI�WKH�XQLW�YDOXH�LVRTXDQW�ZLWK�D�KLJKHU�.�/�UD\�

���'HILQLWLRQ�DQG�PHDVXUHPHQW�RI�SURGXFWLRQ�HIILFLHQF\

)URP�D�PLFURHFRQRPLF�SRLQW�RI�YLHZ��SHUIHFWO\�HIILFLHQW�ILUPV�PLQLPLVH�XQLW�FRVWV�DQG

OLH�RQ�WKH�VDPH�UD\��ZKLFK�ZH�FDOO�WKH�RSWLPDO�IDFWRU�LQSXW�PL[�Φ���7KLV�SDUDPHWHU��JLYHQ�E\�WKH

VORSH�RI�Φ��LV�FRPPRQ�IRU�DOO�ILUPV�LQ�WKH�JLYHQ�LQGXVWU\����:H�UHJDUG�LQHIILFLHQF\�LQ�LWV�GXDO

PHDQLQJ�ERWK�DV�D�GHYLDWLRQ�IURP�WKH�RSWLPDO�LQSXW�PL[�DQG�DV�D�GHYLDWLRQ�IURP�WKH�PRVW�FRVW�

HIIHFWLYH�SRLQW�RQ�WKH�UD\�RI�RSWLPDO�LQSXW�PL[�Φ�����)LJXUH���SUHVHQWV�ERWK�D�SHUIHFWO\�HIILFLHQW

ILUP��DW�SRLQW�;H��DQG�LQHIILFLHQW�RQHV��DW�SRLQWV�;D��;E�DQG�;F���7KH�IDFW�WKDW�WKH�PRUH�HIILFLHQW

ILUP�KDV�D�KLJKHU�SDUDPHWHU�$��H�J���ILUP�;E�YV��;D��PHDQV�WKDW�WKLV�ILUP�LV�ORFDWHG�RQ�D�ORZHU

XQLW�YDOXH�LVRTXDQW��ODEHOOHG�<<����DQG�FRVW�PLQLPLVDWLRQ�UHTXLUHV�WKH�FKRLFH�RI�LQSXWV�DW�WKH

WDQJHQF\�SRLQW�EHWZHHQ�WKH�XQLW�YDOXH�LVRFRVW�OLQH�DQG�WKH�XQLW�YDOXH�LVRTXDQW��SRLQW�;H��

:H�XVH� WZR� W\SHV�RI�HIILFLHQFLHV��ZKLFK�DUH� VLPLODU� WR� WKRVH�XVHG� LQ� WKH�DSSURDFK�RI

.RSS�DQG�'LHZHUW���������7KH�ILUVW�RQH��WHFKQLFDO�HIILFLHQF\��(7���UHODWHV�WR�WKH�WHFKQRORJLFDO

FRQVWDQW�$��(7�PHDVXUHV�KRZ�IDU�WKH�XQLW�YDOXH�LVRTXDQW�LV�IURP�WKH�RULJLQ��$�PRUH�WHFKQLFDOO\

HIILFLHQW�ILUP�ZLWK�D�KLJKHU�SDUDPHWHU�$�KDV�D�VPDOOHU�(7����JDS��UHODWLYH�WR�WKH�LGHDO��L�H���WKH

WHFKQRORJLFDOO\�PRVW�DGYDQFHG��ILUP�

                    
��:H�DVVXPH�WKH�H[LVWHQFH�RI�FRPPRQ�WHFKQRORJLHV�IRU�DOO�ILUPV�LQ�WKH�JLYHQ�LQGXVWU\��UHVXOWLQJ�LQ
FKDUDFWHULVWLF�IDFWRU�LQWHQVLWLHV�IRU�DQ�RSWLPDO��HIILFLHQW��SURGXFWLRQ�RI�JLYHQ�LQGXVWULDO�RXWSXW�
��)DUUHOO��������VDZ�LQHIILFLHQF\�DV�D�UHDOLVHG�GHYLDWLRQ�IURP�DQ�LGHDOLVHG�LVRTXDQW�RI�SURGXFWLRQ�XQGHU�IXOO
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7KH�VHFRQG�W\SH�RI�HIILFLHQF\�LV�DOORFDWLYH�HIILFLHQF\��($���$Q�DOORFDWLYHO\�LQHIILFLHQW

ILUP�GHYLDWHV�IURP�WKH�RSWLPDO��FRVW�PLQLPLVLQJ��PL[�RI�LQSXWV��GHYLDWLRQV�IURP�WKH�HIILFLHQW

UD\�2;H��LQ�)LJXUH�����7KLV�LQHIILFLHQF\�FDQ�EH�FDXVHG�E\�PDQDJHULDO�IDLOXUHV�ZKHQ��DW�WKH�JLYHQ

VWDWH�RI� WHFKQRORJ\� LQ� WKH� ILUP�� WKHUH� LV�D�VKRUWDJH� LQ� WKH�XVH�RI�RQH�IDFWRU�DW� WKH�H[SHQVH�RI

PRUH� LQWHQVLYH� XVH� RI� WKH� RWKHU� IDFWRU�ZKLFK� KDV� ORZHU�PDUJLQDO� SURGXFWLYLW\��$� UHDVRQDEOH

DVVXPSWLRQ�ZH�PDNH�KHUH� LV� WKDW� WKH�PDQDJHUV� DUH�QRW� V\VWHPDWLFDOO\�ZURQJ� LQ� FKRRVLQJ� DQ

LQSXW�PL[��7KXV��WKH�DYHUDJH�.�/�UDWLR�RYHU�DOO�ILUPV�LQ�WKH�LQGXVWU\�FDQ�EH�WDNHQ�DV�D�URXJK

DSSUR[LPDWLRQ�RI� WKH�RSWLPDO� IDFWRU�PL[��2XU� HVWLPDWH� RI� WKLV� DYHUDJH�ZLOO� GHILQH� DQJOH� �γ��

ZKLFK�ZLOO�VHUYH�DV�D�EHQFKPDUN�IRU�WKH�PHDVXUHPHQW�RI�DOORFDWLYH�HIILFLHQF\�

)LJXUH����7KH�UHODWLRQVKLS�EHWZHHQ�WHFKQLFDO�DQG�DOORFDWLYH�HIILFLHQFLHV

,Q�)LJXUH����WKH�WHFKQLFDO�HIILFLHQF\�RI�ILUP�)�LV�UHSUHVHQWHG�E\�YHFWRU�2'��PHDVXUHG

DORQJ�WKH�RSWLPDO�UD\��ZKLOH�WKH�RSWLPDO�LQSXW�PL[�LV�JLYHQ�E\�DQJOH�γ��7KH�GHYLDWLRQ�IURP�WKH

RSWLPDO� UD\� FDQ� EH� PHDVXUHG� DV� WKH� OHQJWK� RI� VHJPHQW� ')�� 9HFWRU� ')� KDV� D� YHU\� HDV\

LQWHUSUHWDWLRQ��LW�VKRZV�WKH�DPRXQW�RI�LQSXWV�SHU�XQLW�RI�RXWSXW�WKDW�VKRXOG�EH�DGGHG�RU�GURSSHG

E\�ILUP�)�LQ�RUGHU�WR�DFKLHYH�WKH�HIILFLHQW�LQSXW�VWUXFWXUH��:H�FRQVLGHU�WKH�OLQHDU�GLVWDQFH�')�DV

D�PHDVXUH�RI�DOORFDWLYH�HIILFLHQF\�RI�WKLV�ILUP�

                                                               
FDSDFLW\�DQG�3DUHWR�RSWLPDO�XVH�RI�UHVRXUFHV�
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)LJXUH����$Q�DOWHUQDWLYH�ZD\�RI�SUHVHQWLQJ�WHFKQLFDO�DQG�DOORFDWLYH�HIILFLHQFLHV

1RZ��LPDJLQH�WKDW�WKH�ILUP�GHVFULEHG�E\�SRLQW�)�LQ�)LJXUH���LV�IDFHG�ZLWK�DQ�DGYHUVH

H[WHUQDO� VKRFN�� 7KHUH� FDQ� EH� D� IDOO� LQ� LWV� RXWSXW� SULFHV�� D� IDOO� LQ� GHPDQG� RU� VRFLDO� WXUPRLO

UHVXOWLQJ�LQ�D�GHFUHDVHG�SURGXFWLYLW\�RI�ODERXU��,WV�SDUDPHWHU�$�LV�WKXV�GHFUHDVLQJ��,Q�RUGHU�WR

DVVHVV�WKH�HIIHFW�RI�WKLV�VKRFN��ZH�DVVXPH�WKDW�WKH�ILUP�VWLOO�FRQWLQXHV�WR�XVH�WKH�VDPH�YROXPH

DQG�WKH�VDPH�SURSRUWLRQ�RI�LQSXWV��7KDW�PHDQV�WKDW�SRLQW�)�PRYHV�QRUWK�HDVW�DORQJ�WKH�VDPH

UD\� ZLWK� DQJOH� β� WR� SRLQW� )
�� 7KHUHIRUH�� SRLQW� '� DOVR� PRYHV� DORQJ� WKH� VDPH� RSWLPDO� UD\

�EHFDXVH� RI� WKH� KRPRWKHWLFLW\� RI� WKH� LVRTXDQWV��� WR� SRLQW� '
�� 7KXV�� WHFKQLFDO� HIILFLHQF\

GHFUHDVHV��2'�JURZLQJ�WR�2'
���%HFDXVH�DQJOH�β�LV�VXSSRVHG�WR�UHPDLQ�XQFKDQJHG��WKH�OHQJWK

RI�)'�LQFUHDVHV�WR�)
'
�

)LQDOO\�� WKH� WHFKQLFDO� HIILFLHQF\� RI� ILUP� L� LV� HVWLPDWHG� E\� �2'�L
�
� DQG� WKH� DOORFDWLYH

HIILFLHQF\�E\��)'�L��7KH�DOJHEUDLF�H[SUHVVLRQV�IRU�WKHVH�HIILFLHQFLHV�DUH�DV�IROORZV�

                    
��1RWH�WKDW�WKH�ULJKW�PHDVXUH�RI�WHFKQLFDO�HIILFLHQF\�VKRXOG�EH�VHJPHQW�2&��+RZHYHU��IRU�UHODWLYHO\�VPDOO�YDOXHV
RI�DQJOH�E��VHJPHQW�&'�LV�YHU\�VPDOO�UHODWLYH�WR�2'�DQG�FDQ�EH�QHJOHFWHG�
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ZKHUH�NL�LV�FDSLWDO�SHU�XQLW�YDOXH�RI�RXWSXW��OL�LV�ODERXU�SHU�XQLW�YDOXH�RI�RXWSXW��L�LV�LQGH[�RI�WKH

JLYHQ�ILUP�L��DQG�WKH�H[SUHVVLRQ�XQGHU�WKH�EDU�LQGLFDWHV�WKH�VWDWLVWLFDO�PHDQ�RI�DOO�N�O�YDOXHV�LQ

WKH�JLYHQ�LQGXVWULDO�VWDWLVWLFDO�VDPSOH�IRU�DOO�REVHUYDWLRQV�L�

1RZ� ZH� DUH� UHDG\� WR� FDOFXODWH� WKH� DOORFDWLYH� DQG� WHFKQLFDO� HIILFLHQF\� RI� LQGLYLGXDO

ILUPV��7DNLQJ�WKH�ZHLJKWHG�DYHUDJH�RI�WKH�WHFKQLFDO�DQG�DOORFDWLYH�HIILFLHQFLHV��ZH�FDQ�DVVHVV

HIILFLHQFLHV��WHFKQLFDO�DQG�DOORFDWLYH��IRU�DQ�LQGXVWU\�RI�1�ILUPV�

��� T
i

i
2

i
2 i

i
E = l + k (arctg (

k

l
) - arctg (

k

l
))cos ����

� A
i

i
2

i
2 i

i
E = k + l (arctg (

k

l
) - arctg (

k

l
))sin �

WHOLE
INDUSTRY i=1

N

i

i=1

N

i

E
 *  E

 =  

OUTPUT i

OUTPUT

∑

∑
�

*LYHQ�WKH�ZD\�ZH�KDYH�FRQVWUXFWHG�RXU�PHDVXUH�RI�DOORFDWLYH�HIILFLHQF\��LWV�DYHUDJH�VKRXOG�EH

FORVH�WR����7KHUHIRUH��ZH�HVWLPDWH�WKH�DOORFDWLYH�HIILFLHQF\�RI�DQ�LQGXVWU\�DV�D�ZHLJKWHG�DYHUDJH

RI�WKH�DEVROXWH�YDOXHV�RI�LQGLYLGXDO�HIILFLHQFLHV�
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���(PSLULFDO�WHVWLQJ�RI�HIILFLHQF\��

7KH� PDLQ� VRXUFH� RI� GDWD� ZH� XVHG� IRU� WKH� HPSLULFDO� WHVWLQJ� LV� D� GDWDEDVH� RI

DSSUR[LPDWHO\� ����� ODUJH� &]HFK� ILUPV� RULJLQDOO\� GHVLJQHG� IRU� WKH� YRXFKHU� SULYDWLVDWLRQ

VFKHPH��7KH�VHFRQG�UHVRXUFH�DUH�WKH�RIILFLDO�&]HFK�LQGXVWULDO�VWDWLVWLFV�FRPSLOHG�DW�WKH�&]HFK

6WDWLVWLFDO�2IILFH��WKLV�DOVR�LQFOXGHG�D�VDPSOH�RI�VPDOO�ILUPV���,W�PXVW�EH�DGPLWWHG�WKDW�DV� WKH

&]HFK�HFRQRP\�XQGHUZHQW�WUDQVIRUPDWLRQ��SUREOHPV�ZLWK�WKH�DFFXUDF\�RI�VWDWLVWLFV�JUHZ��7KLV

SUHFOXGHG�XV�IURP�XVLQJ�SDQHO�GDWD�IRU�LQGLYLGXDO�ILUPV�HYHQ�IRU����������)RU�D�GLVFXVVLRQ�RI

GDWD� DQG� SUREOHPV� RI� UHVWUXFWXULQJ� IRUPHU� VWDWH�RZQHG� HQWHUSULVHV�� VHH� %HQg�HN��0HMVW�mN

��������&RUDGR��%HQg�HN��&DEDQ��������DQG�%HQg�HN��������

2XU�HQWHUSULVH�GDWD�FRYHU�WKH�\HDUV������������,W�VKRXOG�EH�QRWHG�WKDW�WKH�ILJXUHV�IRU

�����FDQ�EH�WDNHQ�DV�D�VWDUWLQJ�SRLQW�IRU�WUDQVLWLRQ��:LWK�WKH�H[FHSWLRQ�RI�WKH�ILUVW�H[SRUW�ORVVHV

RQ� WKH�(DVW�(XURSHDQ�PDUNHWV�DQG� WKH�GHYDOXDWLRQ�RI� WKH�&]HFK�FURZQ�E\����SHU�FHQW�� WKHUH

ZHUH�IHZ�IXQGDPHQWDO�FKDQJHV�LQ�WKH�IXQFWLRQLQJ�RI� WKH�IRUPHU�FHQWUDOLVHG�HFRQRP\�SULRU� WR

�����������ZDV�D�\HDU�RI�GUDPDWLF�EUHDNWKURXJK�ZLWK�SULFH�OLEHUDOLVDWLRQ��IUHH�WUDGH��DQG�D�WLJKW

PRQHWDU\�DQG�ILVFDO�SROLF\�������ZLWK�PDVVLYH�SULYDWLVDWLRQ�DIIHFWLQJ�DSSUR[LPDWHO\�D�WKLUG�RI

SURGXFWLRQ�FDSDFLWLHV�ZDV�D�\HDU�RI�UHODWLYH�VWDELOLW\��7KH�IROORZLQJ�\HDU��ZDV�PDUNHG�PDLQO\

E\�WKH�FUXFLDO�UHVWUXFWXULQJ�RI�WKH�ZKROH�ILVFDO�V\VWHP��DQG�WR�D�OHVVHU�H[WHQW��E\�WKH�VHSDUDWLRQ

RI�&]HFKRVORYDNLD�

,Q� WKLV�SDSHU�ZH�FRQVLGHU�RQO\� ODUJH� ILUPV�ZKLFK�� DV�ZH� VXSSRVHG��KDG� VLPLODU� EDVLF

WHFKQRORJ\��$�W\SLFDO�SDWWHUQ�RI�D�XQLW�FDSLWDO�ODERXU�VFDWWHU�FKDUW�LV�VKRZQ�LQ�)LJXUH����:H�FDQ

VHH� WKDW� LQ� ����� PDQ\� ILUPV� ZHUH� YHU\� LQHIILFLHQW�� ZLWK� H[FHVVLYH� FDSLWDO� DQG� ODERXU

H[SHQGLWXUH��DQG�WKH�HQRUPRXV�GLVSHUVLRQ�RI�REVHUYDWLRQV�ZDV�EH\RQG�DQ\WKLQJ�H[SHFWHG�LQ�D

IXQFWLRQLQJ�PDUNHW�HFRQRP\��7KH�GHSHQGHQFH�EHWZHHQ�FDSLWDO�ODERXU�UDWLR�DQG�FDSLWDO�LV�JLYHQ

                    
��2XU�FRPSXWDWLRQV�DUH�EDVHG�RQ�FRPSDULQJ�ORFDO�HIILFLHQFLHV�DQG�WKHLU�UHODWLYH�UDQNLQJ�ZLWKLQ�WKH�JLYHQ�LQGXVWU\�
:H�DUH�FLUFXPYHQWLQJ�WKH�SUREOHP�RI�FRPSDULQJ�HIILFLHQF\�EHWZHHQ�WKH�(DVW�DQG�WKH�:HVW�>VHH�%HUJVRQ��������
������@��:H�DUH�QRW�DWWHPSWLQJ�WR�PDNH�D�FRPSDULVRQ�ZLWK�RWKHU�HVWLPDWHV�RI�(DVW�(XURSHDQ�HIILFLHQF\�>VHH
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LQ�)LJXUH����:H�GLVFDUGHG�DOO�ILUPV�ZKLFK�KDG�FDSLWDO�OHVV�WKDQ�WKH�PLQLPDO�FDSLWDO�DPRQJ�DOO

ILUPV� LQ������ �WKH� VWDUWLQJ�\HDU�RI� WUDQVLWLRQ���EHFDXVH� WKHVH� ILUPV�ZHUH� VXSSRVHG� WR�EH�QHZ

FRPSDQLHV�ZLWK�GLIIHUHQW�WHFKQRORJ\�FUHDWHG�DIWHU�WKH�\HDU�������,Q�WKH�UHPDLQLQJ�VDPSOH��WKH

GHSHQGHQFH�RI�FDSLWDO� ODERXU� UDWLR�RQ� WKH�YROXPH�RI� �SK\VLFDO� FDSLWDO� �L�H�� D� VL]H� HIIHFW��ZDV

VWDWLVWLFDOO\�LQVLJQLILFDQW�

,Q�RUGHU� WR�SURFHHG�ZLWK�WKH�HIILFLHQF\�DQDO\VLV��ZH�ILUVW�QHHG�WR�HVWLPDWH� WKH�FDSLWDO�

ODERXU�UDWLR�SHUWLQHQW�WR�HDFK�SDUWLFXODU�LQGXVWU\��:H�KDYH�DQDO\VHG�WKUHH�VRUWV�RI�FDSLWDO�ODERXU

UDWLRV�

��DYHUDJH�.�/�UDWLR�IRU�WKH�ZKROH�LQGXVWU\���.�/�$�

��DYHUDJH�.�/�UDWLR�RYHU�ILUPV�ZLWK�KLJKHU�SURILWDELOLW\�WKDQ�WKH�DYHUDJH�SURILWDELOLW\�RI

WKH�LQGXVWU\���.�/�+�

��DYHUDJH�.�/�UDWLR�RYHU�ILUPV�ZLWK�ORZHU�SURILWDELOLW\�WKDQ�WKH�DYHUDJH�SURILWDELOLW\�RI

WKH�LQGXVWU\��.�/�/�

                                                               
'DQLOLQ�HW�DO��������@��ZKLFK�ZRXOG�UHTXLUH�XVLQJ�WKH�VDPH�PHWKRGRORJ\��IRU�H[DPSOH��VWRFKDVWLF�IURQWLHU
SURGXFWLRQ�IXQFWLRQV�
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)LJXUH����8QLW�FDSLWDO�ODERXU�VFDWWHU�SORW�IRU�WKH�WH[WLOH�LQGXVWU\�LQ�WKH�&]HFK�5HSXEOLF������

)LJXUH����'HSHQGHQFH�RI�WKH�FDSLWDO�ODERXU�UDWLR�RQ�SK\VLFDO�FDSLWDO

7DEOH�����SUHVHQWV�WKH�.�/�UDWLRV�HVWLPDWHG�IURP�RXU�VDPSOH�RI�WKH�WH[WLOH�DQG�FORWKLQJ

ILUPV�DQG�WKHLU�SHUFHQWDJH�FKDQJHV�IRU������������������DQG�������:H�XVHG�D�WRWDO�ZDJH�ELOO�DV

D�PHDVXUH�RI�ODERXU�LQ�PRQH\��WDNLQJ�DGYDQWDJH�RI�ORZ�ZDJH�GLIIHUHQWLDO�DPRQJ�ILUPV�LQ�WKLV

SHULRG�

1RW� VXUSULVLQJO\�� WKH� WH[WLOH� LQGXVWU\� LV� PRUH� FDSLWDO�LQWHQVLYH� WKDQ� FORWKLQJ�� 0RUH

LQWHUHVWLQJ�LV�D�GLIIHUHQW�HYROXWLRQ�RI�WKH�UDWLRV�RYHU�WLPH��,Q�ERWK�LQGXVWULHV�WKH�.�/�UDWLR�JUHZ�

EXW� EHIRUH� ������ WKH� JURZWK� RI� WKH�.�/� UDWLR� LQ� WKH� WH[WLOH� LQGXVWU\�ZDV�PRUH� UDSLG� WKDQ� LQ

FORWKLQJ�� 6RPH�PLQRU� LQYHVWPHQW� GLG� WDNH� SODFH� LQ� WKH� LQGXVWULHV� FRQVLGHUHG�� EXW� LW� FDQQRW

H[SODLQ�VXFK�D�ODUJH�LQFUHDVH�LQ�WKH�.�/�UDWLR��:KLOH�LQ�ERWK�LQGXVWULHV�D�ORW�RI�ZRUNHUV�ZHUH

ILUHG�DQG�WKHLU�UHDO�ZDJHV�GHFUHDVHG��WKH�FDSLWDO�KDV�UHPDLQHG�QHDUO\�XQFKDQJHG��7KLV�ZDV�WKH

PDLQ� SUHVVXUH� RQ� WKH�.�/� UDWLR� WR� LQFUHDVH�� ��� � +RZHYHU�� WKHVH� DGYHUVH� GHYHORSPHQWV� ZHUH

UHYHUVHG�DIWHU�������:H�FDQ�REVHUYH�D�VWDELOLVDWLRQ�RI�WKH�.�/�UDWLR�LQ�WKH�WH[WLOH�LQGXVWU\��ZKLOH

LQ�WKH�FORWKLQJ�LQGXVWU\�WKLV�KDSSHQHG�RQO\�LQ������

                    
���7KH�ILUPV�ZHUH�VKRUW�RI�ILQDQFLDO�FDSLWDO�DQG�FUHGLWV�IRU�SXUFKDVLQJ�QHZ�HTXLSPHQW��7KHUHIRUH��XSJUDGLQJ�WKHLU
ROG�WHFKQRORJ\�ZDV�QRW�DQ�DOWHUQDWLYH��6HOOLQJ�WKH�VXUSOXV�RI�ROG�PDFKLQHU\�ZDV�SUDFWLFDOO\�LPSRVVLEOH�LQ�D�WLPH�RI
JHQHUDO�GHPDQG�VKRFN�DQG�VFUDSSLQJ�LW�ZRXOG�KDYH�LQFXUUHG�DQ�DGGLWLRQDO�FRVW��6XQN�ODERXU�LV�VKRZQ�WR�EH�D�OHVVHU
SUREOHP�WKDQ�VXQN�FDSLWDO�
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7DEOH�������&DSLWDO�ODERXU�UDWLR�HVWLPDWHV�IRU�WKH�WH[WLOH�DQG�FORWKLQJ�LQGXVWULHV

,QGXVWU\ &DSLWDO�/DERXU
5DWLRV

���� ���� ���� ����

7H[WLOH $YHUDJH�RI�WKH
ZKROH��LQGXVWU\

�����
�������

�����
�������

�����
�������

�����
�������

���� ���� ���� ����

$YHUDJH�RI�PRUH
SURILWDEOH�ILUPV

�����
�������

�����
�������

�����
�������

�����
�������

���� ���� ���� ����

$YHUDJH�RI�OHVV
SURILWDEOH�ILUPV

�����
�������

�����
�������

�����
�������

�����
�������

���� ���� ���� ����

&ORWKLQJ $YHUDJH�RI�WKH
ZKROH��LQGXVWU\

�����
�������

�����
�������

�����
�������

�����
�������

���� ���� ���� ����

$YHUDJH�RI�PRUH
SURILWDEOH�ILUPV

�����
�������

�����
�������

�����
�������

�����
�������

���� ���� ���� ����

$YHUDJH�RI�OHVV
SURILWDEOH�ILUPV

�����
�������

�����
�������

�����
�������

�����
�������

���� ���� ���� ����

1RWH��YDULDQFH�LQ�SDUHQWKHVHV�

:H�DOVR�WHVWHG�RXU�VDPSOH�IRU�WKH�SUHVHQFH�RI�VXQN�FRVWV�E\�FRPSDULQJ�KRZ�ODERXU�DQG

FDSLWDO�UHVSRQGHG�WR�FKDQJHV�LQ�UHDO�VDOHV��2XU�WHVW�UHYHDOV�WKH�FOHDU�SUHVHQFH�RI�VXQN�FRVWV�LQ

ERWK�WKH�FORWKLQJ�DQG�WH[WLOH�LQGXVWULHV�LQ�WKH�\HDUV����������%RWK�ODERXU�DQG�FDSLWDO�UHVSRQGHG

WR� WKH� ORVV� RI� VDOHV�ZLWK� D� ODJ�� ,I�ZH� DQDO\VHG� WKH� WUHQGV� LQ� ��������� WKHQ� WKH� ODJ� LQ� ODERXU

VKHGGLQJ�ZDV�QHDUO\���\HDUV�ZKLOH�WKH�ODJ�LQ�WKH�GLVSRVDO�RI�FDSLWDO�ZRXOG�K\SRWKHWLFDOO\�EH�XS

WR����\HDUV�

:H�FRPSDUHG�WKH�GHYHORSPHQW�RI�.�/�DYHUDJH�UDWLRV�LQ�WKH�PRUH�SURILWDEOH�ILUPV�ZLWK

WKRVH� ILUPV�ZKRVH�SURILWV�ZHUH�EHORZ� WKH� LQGXVWULDO� DYHUDJH��7KXV��ZH� WHVWHG� WKH�K\SRWKHVLV
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WKDW�WKH�PRUH�SURILWDEOH�ILUPV�ZHUH�KLW�OHVV�VHYHUHO\�E\�WKH�SUREOHP�RI�VXQN�FDSLWDO��7KLV�PHDQV

WKH�OHVV�SURILWDEOH�ILUPV�ZHUH�H[SHFWHG�WR�VKRZ�.�/�UDWLRV�ULVLQJ�DW�D�IDVWHU�VSHHG�WKDQ�WKH�PRUH

SURILWDEOH� ILUPV��7KLV�ZDV�SDUWLFXODUO\�HYLGHQW� LQ� WKH�FDVH�RI� WKH�FORWKLQJ� LQGXVWU\�ZKHUH� WKH

ULVLQJ�.�/�UDWLRV�DOZD\V�SURFHHGHG�IDVWHU�WKDQ�LQ�WKH�WH[WLOH�LQGXVWU\��7KLV�FDQ�DOVR�EH�WDNHQ�DV

HYLGHQFH�WKDW�ODERXU�VKHGGLQJ�DQG�UHVWUXFWXULQJ�LQ�WKH�FORWKLQJ�LQGXVWU\�SURFHHGHG�IDVWHU�WKDQ

LQ�WKH�WH[WLOH�LQGXVWU\�

:H�XVH�WKH�DYHUDJH�.�/�RYHU�WKH�ZKROH�LQGXVWU\�DV�DQ�HVWLPDWH�RI�WKH�RSWLPDO�LQSXW�PL[

IRU�D�JLYHQ�LQGXVWU\��:LWK�WKDW�ZH�FDQ�HVWLPDWH�WKH�HIILFLHQFLHV�E\�XVLQJ�WKH�WHFKQLTXH�GHVLJQHG

LQ�&KDSWHU���IRU�WKH�HVWLPDWH�RI�DOORFDWLYH�DQG�WHFKQLFDO�LQHIILFLHQF\����

7DEOH�������7HFKQLFDO�DQG�DOORFDWLYH�LQHIILFLHQF\�LQ�WKH�FORWKLQJ�LQGXVWU\

<HDU 7HFKQLFDO
,QHIILFLHQF\

$OORFDWLYH
,QHIILFLHQF\

1

���� ���� ���� ��

���� ���� ���� ��

���� ���� ���� ��

���� ���� ���� ��

7DEOH�������7HFKQLFDO�DQG�DOORFDWLYH�LQHIILFLHQF\�LQ�WKH�WH[WLOH�LQGXVWU\

<HDU 7HFKQLFDO
,QHIILFLHQF\

$OORFDWLYH
,QHIILFLHQF\

1

���� ���� ���� ��

���� ���� ���� ��

���� ����� ���� ��

���� ���� ���� ���

5HPDUN��1�LV�WKH�QXPEHU�RI�REVHUYDWLRQV�

6LQFH�� E\� RXU� GHILQLWLRQ�� DOORFDWLYH� HIILFLHQF\� LV� WKH� GHYLDWLRQ� IURP� WKH� LQGXVWULDO

                    
���)RU�FRQYHQLHQFH��ZH�XVH�WKH�WHUPV�LQHIILFLHQF\�DQG�HIILFLHQF\�LQWHUFKDQJHDEO\��/DUJHU�YDOXHV�RI�(7�DQG�($

LPSO\�JUHDWHU�LQHIILFLHQF\�
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RSWLPDO�.�/�OLQH�Φ��LWV�PHDQ�VKRXOG�EH�FORVH�WR�]HUR���:H�DVVXPH�WKDW�DOORFDWLYH�LQHIILFLHQF\�LV

GLVWULEXWHG�QRUPDOO\���7KH�DEVROXWH�YDOXH�RI�DOORFDWLYH�LQHIILFLHQF\�JLYHV�XV�WKH�PRVW�LPSRUWDQW

LQIRUPDWLRQ�� LW� VKRZV� KRZ� ODUJH� WKH� GLVSHUVLRQ� LQ� WKH� LQHIILFLHQW� XVH� RI� UHVRXUFHV� LV�� 7KH

LQFUHDVH� LQ� ERWK� WHFKQLFDO� DQG� DOORFDWLYH� LQHIILFLHQFLHV� PD\� LQGLFDWH� D� ZLGHQLQJ� JDS� LQ� WKH

TXDOLW\�RI�PDQDJHPHQW�RU�D�ZLGHQLQJ�VSDQ�LQ�WKH�IDFWRU�SULFHV�XVHG�LQ�GLIIHUHQW�ILUPV�

$�FRPSDULVRQ�RI�HIILFLHQFLHV�RYHU�WLPH�FDQ�SURYLGH�XV�RQO\�ZLWK�D�JHQHUDO�DVVHVVPHQW

RI� LQGXVWULDO� SHUIRUPDQFH��:H�FDQ� VHH� WKDW� WKHUH�ZDV� DQ� LQFUHDVH� LQ� WHFKQLFDO� DQG� DOORFDWLYH

LQHIILFLHQF\�LQ�ERWK�WKH�WH[WLOH�DQG�FORWKLQJ�LQGXVWULHV��7KLV�LV�TXLWH�QDWXUDO��JLYHQ�WKH�HQRUPRXV

SUREOHPV� ZKLFK� FKDOOHQJHG� WKHVH� LQGXVWULHV� GXULQJ� WKH� HDUO\� \HDUV� RI� WUDQVLWLRQ�� 2XU

DUJXPHQWDWLRQ�UHJDUGLQJ�EHKDYLRXU�RI�SURGXFHUV�LQ�WUDQVLWLRQ��VHH�)LJXUH����LV�WKXV��LQ�JHQHUDO�

FRQVLVWHQW�ZLWK�WKHVH�ILQGLQJV��7HFKQLFDO�LQHIILFLHQF\�LQFUHDVHG�DW�ILUVW��UHIOHFWLQJ�D�GHFUHDVH�RI

SDUDPHWHU�$� LQ� WKH� SURGXFWLRQ� IXQFWLRQ�� EXW� VWDELOLVHG� DIWHUZDUGV��7KH� LQFUHDVH� LQ� DOORFDWLYH

LQHIILFLHQF\�ZDV�DOPRVW�WKH�VDPH�IRU�ERWK�LQGXVWULHV�DW� WKH�EHJLQQLQJ��+RZHYHU��E\������WKH

DOORFDWLYH� LQHIILFLHQF\� LQ� WKH� FORWKLQJ� LQGXVWU\� URVH� VKDUSO\�� 7KLV� LQFUHDVH� FDQ� EH� SDUWLDOO\

H[SODLQHG� E\� LWV� IDVWHU� UDWH� RI� ODERXU� VKHGGLQJ� �DFFRPSDQLHG� PRVW� SUREDEO\� E\� JUHDWHU

SUREOHPV�ZLWK� VXQN�FDSLWDO�� DQG�E\�PRUH� LQWHQVLYH�EUHDN�XSV�RI� WKH� ODUJH� HQWHUSULVHV�GXULQJ

SULYDWLVDWLRQ��,W�VKRXOG�EH�DOVR�QRWHG�WKDW�LI�QHZ�VPDOOHU�HQWHUSULVHV�KDYH�GLIIHUHQW�.�/�UDWLRV�

WKH�LQGXVWULDO�DOORFDWLYH�LQHIILFLHQF\�PD\�KDYH�LQFUHDVHG�PRUH�RYHU�WLPH�WKDQ�WKH�LQHIILFLHQF\

RI�WKH�RULJLQDO�ILUPV�ZRXOG�KDYH�LQFUHDVHG�
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����'RHV�HIILFLHQF\�UHDOO\�UHODWH�WR�ILUPV
�SURILWV"

7KH� UHODWLRQVKLS� EHWZHHQ� D� ILUP
V� SURILWDELOLW\� DQG� HIILFLHQF\� LV� RI� SDUWLFXODU� LQWHUHVW

EHFDXVH� LW� HQDEOHV� XV� WR� WHVW� WKH� K\SRWKHVLV� WKDW� WKH�PDUNHW� HQYLURQPHQW� LQIOXHQFHV� D� ILUP
V

SHUIRUPDQFH��6LQFH�DQ�LQFUHDVH�LQ�LQHIILFLHQF\��L�H���D�ULVH�LQ�RXU�HVWLPDWHV�RI�(���VHH�7DEOHV����

DQG������LV�VXSSRVHG�WR�KDYH�D�QHJDWLYH�HIIHFW�RQ�SURILW�SHU�XQLW�RI�RXWSXW��RXU�EDVLF�LQGLFDWRU�RI

D�ILUP
V�PDUNHW�SHUIRUPDQFH��D�VLJQLILFDQW�UHODWLRQVKLS�EHWZHHQ�LQHIILFLHQF\�DQG�SURILW�ZRXOG

VXSSRUW�WKH�LGHD�WKDW�WKH��LQYLVLEOH�KDQG��ZDV�DW�ZRUN�

7R�WHVW�WKLV�ZH�XVH�WKH�IROORZLQJ�VSHFLILFDWLRQ�

�ZKHUH�πL�LV�WKH�SURILW�RI�ILUP�L�SHU�XQLW�RI�RXWSXW�

(7�L��� �LV�WKH�WHFKQLFDO�LQHIILFLHQF\�RI�ILUP�L�

_�($�L�_������LV�WKH�DEVROXWH�YDOXH�RI�DOORFDWLYH�LQHIILFLHQF\�RI�ILUP�L�

�6LJQ��LV�D�GXPP\�YDULDEOH�UHSUHVHQWLQJ�WKH�VLJQ�RI�DOORFDWLYH�LQHIILFLHQF\���6LJQ� ���LI�NL�OL�LV

JUHDWHU�WKDQ�RU�HTXDO�WR�WKH�LQGXVWULDO�RSWLPXP��DQG�VLJQ� ����RWKHUZLVH��

%HIRUH�UXQQLQJ�WKLV�UHJUHVVLRQ��ZH�QRUPDOLVHG�XQLW�FDSLWDO�N�DQG�XQLW�ODERXU�O�DFURVV�WKH

LQGXVWU\�E\�GLYLGLQJ�WKHP�E\�WKHLU�PD[LPDO�YDOXHV��LQ�RUGHU�WR�GHWHUPLQH�WKHLU�UHODWLYH�UDQNLQJ�

$IWHU� WKDW��ZH� UHFDOFXODWHG� WKH� RSWLPDO� LQSXW�PL[� DQG� WHFKQLFDO� DQG� DOORFDWLYH� LQHIILFLHQFLHV

IURP�WKLV�GDWD�ZKLFK�VKRXOG�QRW�ELDV�RXU�HVWLPDWHV�

2QH� FDQ� H[SHFW� QHJDWLYH� VLJQV� RI�α� DQG� β� FRHIILFLHQWV�� VLQFH� WHFKQLFDO� LQHIILFLHQF\

UHIOHFWV� WKH� XVH� RI� LQSXWV� SHU� XQLW� RI� SURGXFWLRQ�� DQG� DOORFDWLYH� LQHIILFLHQF\� UHIOHFWV� WKH

GLYHUJHQFH�RI�WKH�LQSXW�PL[HG�IURP�WKH�RSWLPXP�

7DEOH���VKRZV�WKH�UHVXOWV�RI�WKH�UHJUHVVLRQ������,W�LV�DSSDUHQW�WKDW�WKH�FORWKLQJ�LQGXVWU\

EHKDYHG� GLIIHUHQWO\� WKDQ� WKH� WH[WLOH� LQGXVWU\�� ,WV� VPDOOHU� ILUPV�� GLYLVLELOLW\� RI� HQWHUSULVHV� WR

VPDOOHU�SODQWV��HDVLHU�SULYDWLVDWLRQ��DQG�FORVHU�DFFHVV�WR�WKH�PDUNHW�IRU�ILQDO�FRQVXPSWLRQ�PDGH

i T,i A,i i= Const + E + E |+ Sign +π α β γ ε 4
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HIILFLHQF\�LQ�WKH�FORWKLQJ�LQGXVWU\�UHOHYDQW�IURP�WKH�YHU\�VWDUW�RI� WKH� WUDQVLWLRQ��2Q� WKH�RWKHU

KDQG�� WKH� WH[WLOH� LQGXVWU\� ZLWK� LWV� KXJH� SODQWV�� WHFKQRORJLFDOO\� GHSHQGHQW� VSHFLDOLVDWLRQ�

SUREOHPV�ZLWK�VXQN�FDSLWDO�FRVWV��OLPLWDWLRQV�UHJDUGLQJ�SURGXFW�LQQRYDWLRQ�ZLWKRXW�LQYHVWPHQW�

DQG�QHDUO\�H[FOXVLYH�SULYDWLVDWLRQ�E\�YRXFKHUV� UHVXOWHG� LQ�EHKDYLRXU�EH\RQG�VWDQGDUG�PDUNHW

RULHQWHG�SURILW�PD[LPLVDWLRQ�

7DEOH�����(VWLPDWHV�RI�FRHIILFLHQWV�IRU�PRGHO����

,QGXVWU\ <HDU &RQVW �(7 �($ 6LJQ 5�
DGM 0HWK� 1

&ORWKLQJ ���� �����
�����

������
�������

������
�������

������
�������

���� 2/6 ��

���� �����
�����

������
������

����
������

������
�������

���� 2/6 ��

���� �����
������

�����
������

�����
������

������
�������

���� 55 ��

���� �����
������

������
������

������
������

������
�������

���� 55 ��

7H[WLOH ���� �����
�����

������
������

�����
�����

������
�������

���� 55 ��

���� �����
�����

������
������

�����
�����

������
�������

���� 55 ��

���� �����
������

������
������

������
������

������
�������

���� 55 ��

���� �����
������

������
�������

������
�������

�����
������

���� 55 ���

55��� ��UREXVW�UHJUHVVLRQ�HVWLPDWH 2/6� �RUGLQDU\�OHDVW�VTXDUH�HVWLPDWH
������ ��VLJQLILFDQFH�DW���SHUFHQW�OHYHO ������� ��VLJQLILFDQFH�DW���SHUFHQW�OHYHO
W�VWDWLVWLFV�LQ�SDUHQWKHVHV�

%DVHG�RQ�WKH�IDFW�WKDW�LQ�WKH�WH[WLOH�LQGXVWU\�RXU�HVWLPDWHV�IRU������DQG������DUH�FOHDUO\

ZHDNHU�WKDQ�WKRVH�IRU������DQG�������ZH�FRQFOXGH�WKDW�GXULQJ�WKH�HDUO\�VWDJH�RI�WUDQVLWLRQ�WKH

PDUNHW�HFRQRP\�FRXOG�QRW�KDYH�EHHQ�IXQFWLRQLQJ�ZHOO��3URILWV�ZHUH�GLVVRFLDWHG�IURP�DOORFDWLYH

HIILFLHQF\�DQG�WKHLU�DVVRFLDWLRQ�ZLWK�WHFKQLFDO�HIILFLHQF\�ZDV�ZHDN��:H�FDQ�VD\�WKDW�DW�WKDW�WLPH

SURILWV�LQ�WKH�PDMRULW\�RI�WH[WLOH�ILUPV�GLG�QRW�VHUYH�DV�DQ�REMHFWLYH�FULWHULRQ�IRU�WKH�DOORFDWLRQ�RI
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UHVRXUFHV�� 3URILWV� FRXOG� EH� HQGRJHQRXVO\� PDQLSXODWHG� LQVLGH� WKH� SRVW�SODQQLQJ� V\VWHP� RI

LQFRPSOHWH� FRUSRUDWH� JRYHUQDQFH� DQG� HDUQHG� RQ� WKH� JURXQGV� RI� UDQGRP� RU� DGPLQLVWUDWLYH

GHFLVLRQV��H�J���PDQLSXODWLRQV�E\�SULFHV��WD[HV�RU�VXEVLGLHV��FKHDS�DFTXLVLWLRQ�RI�PDWHULDO�LQSXW

VWRFNV��VDOHV�RI�DVVHWV��PRUDO�KD]DUG��IUDXG�����HWF�

7KH�LQFUHDVH�LQ�WKH�VWDWLVWLFDO�VLJQLILFDQFH�RI�ERWK�FRHIILFLHQWV�LQ�WKH�WH[WLOH�LQGXVWU\�IRU

�����FDQ�EH�LQWHUSUHWHG�DV�D�VLJQDO�WKDW�WKH�PDUNHW�HFRQRP\�KDG�EHJXQ�WR�RSHUDWH��%HIRUH�����

FKDQJHV� LQ� SURILWV� PLJKW� EH� H[SODLQHG� E\� WKH� FKDQJHV� LQ� WHFKQLFDO�� EXW� QRW� LQ� DOORFDWLYH

HIILFLHQF\��+RZHYHU��VLQFH������WUHQGV�LQ�ERWK�HIILFLHQFLHV�KDYH�EHHQ�UHVSRQVLEOH�IRU�FKDQJHV

LQ� SURILWV�� 7KH� ORZ� VWDWLVWLFDO� VLJQLILFDQFH� RI� WKH� GXPP\� �VLJQ�� PHDQV� WKDW� WKH� DOORFDWLYH

LQHIILFLHQF\��ZLWK�LWV�ELDV�WR�DQ�H[FHVVLYH�XVH�RI�ODERXU�RU�FDSLWDO��ZDV�QRW�DQ�LPSRUWDQW�IDFWRU

IRU�H[SODLQLQJ�LWV�LPSDFW�RQ�SURILWV�

7KH�ODVW�WHVW�ZH�GLG�KHUH�FRQFHUQV�WKH�LQWHUGHSHQGHQFH�EHWZHHQ�WHFKQLFDO�DQG�DOORFDWLYH

LQHIILFLHQFLHV��&RUUHODWLRQ�EHWZHHQ�WHFKQLFDO� LQHIILFLHQF\�DQG� WKH�DEVROXWH�YDOXH�RI�DOORFDWLYH

LQHIILFLHQF\�DSSHDUHG�WR�EH�ZHDN�DQG�WKXV�ZH�FRXOG�H[FOXGH�WKH�SUHVHQFH�RI�PXOWLFROLQHDULW\�LQ

RXU�PRGHO�

1RZ�OHW�XV�ORRN�DW�7DEOH����,W�VXJJHVWV�WKDW�WKH�\HDUV�DIWHU���������PLJKW�KDYH�EHHQ�WKH

WXUQLQJ�SRLQW�GXULQJ�ZKLFK� WKH�-�FXUYH�RI� WKH�&]HFK� WUDQVIRUPDWLRQ� UHDFKHG� LWV� ORZHVW�SRLQW�

'HYHORSPHQWV�LQ������DQG������OHG�WR�D�EUHDN�HYHQ�SRLQW�DQG�VWDELOLVDWLRQ��*LYHQ�WKH�VWURQJ

QHJDWLYH�FRUUHODWLRQ�EHWZHHQ�SURILWV�DQG�WHFKQLFDO�LQHIILFLHQF\��ZH�FDQ�VXSSRVH�IURP�WKH�ULVLQJ

SURILWV�LQ������WKDW�WKH�PRVW�SDLQIXO�SDUW�RI�WKH�HFRQRPLF�WUDQVIRUPDWLRQ�LQ�WH[WLOH�DQG�FORWKLQJ

PDQXIDFWXULQJ�ZDV�RYHU��DQG�WKDW�VLQFH������WKRVH�LQGXVWULHV�KDYH�EHHQ�RQ�DQ�XSZDUG�VORSLQJ

JURZWK� WUDMHFWRU\�� DSSURDFKLQJ� FRQGLWLRQV� IRU� VWDQGDUG� SDWWHUQV� RI� PDUNHW� EHKDYLRXU� DQG

                    
���6WULSSLQJ�DQ�HQWHUSULVH�RI�LWV�DVVHWV�E\�QRQ�RZQHUV�DQG�WKH�FKDQQHOOLQJ�RI�WKHVH�DVVHWV�LQWR�SULYDWH�SHUVRQDO�
XVH�DV�D�UHVXOW�RI�WKH�FKDRV�LQ�RZQHUVKLS�DQG�WKH�GRPLQDQW�SRVLWLRQ�RI�DJHQWV�RYHU�SULQFLSDOV�KDV�SURGXFHG�WKH
WHUP��WXQQHOOLQJ��LQ�WKH�&]HFK�/DQGV��7XQQHOOLQJ�EHFDPH�D�QDWLRQDO�VSRUW�LQ�ODUJH�VFDOH�HQWUHSUHQHXUVKLS
GXULQJ�WKH�GD\V�RI�PDVV�SULYDWLVDWLRQ�LQ�SUDFWLFDOO\�DOO�SRVW�&RPPXQLVW�FRXQWULHV��,W�LV�QHHGOHVV�WR�VD\�WKDW�LWV
LPSDFW�RQ�HIILFLHQF\�LQ�UHVSHFWLYH�ILUPV�ZDV�GLVDVWURXV�
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GHYHORSPHQW�

7DEOH�����3URILWV�LQ�WKH�WH[WLOH�DQG�FORWKLQJ�LQGXVWULHV�����������
�LQ�PLO��.�V��QRPLQDO�SULFHV�

6HFWRU ���� ���� ���� ���� ����

7H[WLOH ���� ���� ���� ���� ����

.QLWWLQJ ��� ���� ��� ��� ���

&ORWKLQJ ��� ��� ��� ��� ���

6RXUFH��6WDWLVWLFV�RI�WKH�0LQLVWU\�RI�,QGXVWU\��$QQXDO�5HSRUW�RI�$72.��������

:H�FDQ�VHH�IURP�7DEOHV�����DQG�����WKDW�WKH�JURZWK�LQ�WHFKQLFDO�LQHIILFLHQF\�ZDV

QRW�VKDUS�IRU�WKH�FORWKLQJ�LQGXVWU\��ZKLOH�LQ�WKH�WH[WLOH�LQGXVWU\�LWV�LQLWLDO�GUDPDWLF�ULVH�ZDV

ODWHU�VWDELOLVHG��7KLV�LV�LQ�DFFRUGDQFH�ZLWK�WKH�UHVXOWV�RI�RXU�UHJUHVVLRQ������1RWH�WKDW�ZH

XVHG�SURILWV�SHU�XQLW�RI�RXWSXW�LQ�UHJUHVVLRQ������ZKLOH�7DEOH���FRQWDLQV�GDWD�RQ�WRWDO�SURILWV�

(YLGHQFH� WKDW� WRWDO�SURILWV� LQ�ERWK� LQGXVWULHV�ZHUH�FORVHO\�UHODWHG� WR� WKH�GHYHORSPHQWV� LQ

WHFKQLFDO�HIILFLHQF\�DQG�WKDW�WKH�WHQGHQF\�WRZDUG�IDOOLQJ�SURILWV�ZDV�UHYHUVHG�LQGLFDWHV�WKDW

UHVWUXFWXULQJ� LQ�ERWK� LQGXVWULHV�ZDV� LQWHQVLYH�DQG�IUXLWIXO��7KH� WHFKQLFDO�DQG� LQVWLWXWLRQDO

FRQGLWLRQV�IRU�UHFRYHU\�ZHUH�EHWWHU�LQ�WKH�FORWKLQJ�LQGXVWU\��7KH�WH[WLOH�LQGXVWU\�FRQWLQXHG

WR�KDYH�SUREOHPV�ZLWK�FRUSRUDWH�JRYHUQDQFH�ZKLFK�WKH�YRXFKHU�SULYDWLVDWLRQ�PHWKRG�FRXOG

QRW�VROYH��1HYHUWKHOHVV��LW�ZDV�HYLGHQW�DOUHDG\�LQ������WKDW�ERWK�LQGXVWULHV�ZHUH�IDU�IURP

FDOOLQJ�RII�WKH�UHVWUXFWXULQJ��6WDELOLVDWLRQ�RI�WKH�DGYHUVH�WUHQGV�KDV�QRW�EHHQ�IROORZHG�E\�D

FRQYHUJHQFH�EDFN�DW� OHDVW� WR� WKH�RULJLQDO� OHYHO�RI� WHFKQLFDO�HIILFLHQF\��2Q� WRS�RI� WKDW�� LQ

�����ERWK�LQGXVWULHV�ZHUH�VWDQGLQJ�EHIRUH�WKH�WDVN�RI�KDOWLQJ�DQG�UHYHUWLQJ�WKH�GLYHUJHQFH

LQ�WKHLU�DOORFDWLYH�LQHIILFLHQF\�

7R�VXPPDULVH�RXU�UHVXOWV�RI�WKH�SUHYLRXV�WZR�HPSLULFDO�VHFWLRQV�
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��� '\QDPLFV� RI� WKH� .�/� UDWLR� VKRZ� D� ULVLQJ� SDWWHUQ� IRU� ERWK� WKH� WH[WLOH� DQG� WKH� FORWKLQJ

LQGXVWULHV�ZKLOH�WKHLU�RXWSXW�ZDV�IDOOLQJ��,Q�WKH�SHULRG������������WKLV�UDWLR�LQ�WKH�FORWKLQJ

LQGXVWU\�LQFUHDVHG�PRUH�WKDQ�LQ�WKH�WH[WLOH�LQGXVWU\��UHIOHFWLQJ�WKH�SUHVHQFH�RI�VXQN�FRVWV�DQG

PRUH�LQWHQVLYH�ODERXU�VKHGGLQJ�

��� 7KHUH� ZDV� D� JURZWK� LQ� ERWK� WHFKQLFDO� DQG� DOORFDWLYH� LQHIILFLHQFLHV� LQ� ERWK� WH[WLOH� DQG

FORWKLQJ�LQGXVWULHV��7KH�VWDELOLVDWLRQ�LQ�WHFKQLFDO� LQHIILFLHQF\�ZDV�DFKLHYHG�VRRQHU� WKDQ� LQ

DOORFDWLYH�HIILFLHQF\��7KH�VKDUS�JURZWK�LQ�WKH�DOORFDWLYH�LQHIILFLHQF\�GLG�QRW�VKRZ�D�SDWWHUQ

RI�DWWHQXDWLRQ��7KH�VKDUS�LQFUHDVH�LQ�DOORFDWLYH�LQHIILFLHQF\�LQ�WKH�FORWKLQJ�LQGXVWU\�LQ������

DFFRPSDQLHG�E\�D�PLQRU�LQFUHDVH�LQ�WHFKQLFDO�HIILFLHQF\��FRXOG�KDYH�EHHQ�D�UHVXOW�RI�EUHDN�

XSV�RI�HQWHUSULVHV�LQWR�VPDOOHU�SULYDWH�XQLWV��ZKHUH�WKH�PRUH�HIILFLHQW�VPDOOHU�XQLWV�HVFDSHG

IURP�RXU�VWDWLVWLFDO�VDPSOH�

��� 5HDO�SURILW�SHU�XQLW�RI�RXWSXW�GHFUHDVHG�ZLWK�DQ�LQFUHDVH�LQ�WHFKQLFDO�LQHIILFLHQF\��6WDUWLQJ

IURP� ������ LW� DOVR� EHJDQ� WR� GHSHQG� RQ� DOORFDWLYH� LQHIILFLHQF\�� ZKLFK� FRXOG� LQGLFDWH� WKH

SUHVHQFH�RI�WKH��LQYLVLEOH�KDQG��
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���&RQFOXVLRQV

,Q� WKLV�SDSHU�DQ�DWWHPSW�KDV�EHHQ�PDGH� WR� DGGUHVV� WKH�SUREOHP�RI� IDOOLQJ�SURGXFWLRQ

HIILFLHQF\�E\�DSSO\LQJ�D�VWDQGDUG�PHWKRGRORJ\�DLPHG�DW�TXDQWLI\LQJ�WKH�XQGHUO\LQJ�SURFHVVHV�

7KH�UHVHDUFK�ZDV�GRQH�RQ�WKH�&]HFK�WH[WLOH�DQG�FORWKLQJ�LQGXVWULHV��ZKLFK�ZHUH�DPRQJ

WKRVH�PRVW�VHYHUHO\�KLW�E\�WKH�WUDQVLWLRQ��7KH�DGMXVWPHQW�XQGHUWDNHQ�E\�WKH�PDMRULW\�RI�WKHVH

ILUPV� VHHPHG� SDUDGR[LFDO� DQG� ZDV� QRW� PDUNHG� E\� VWUDWHJLHV� ZLGHO\� XVHG� LQ� WKH� GHYHORSHG

PDUNHW� HFRQRPLHV� XQGHU� UHFHVVLRQ�� )RU� H[DPSOH�� WKH� EHKDYLRXU� RI� SK\VLFDO� FDSLWDO� KRDUGLQJ

PD\�EH��DW�OHDVW�SDUWLDOO\��MXVWLILHG�E\�WKH�SUHVHQFH�RI�VXQN�FDSLWDO�FRVWV�

$�PLFURHFRQRPLF�PRGHO�H[SODLQLQJ�WKH�EHKDYLRXU�RI� WKH�WH[WLOH�DQG�FORWKLQJ�ILUPV�LQ

WUDQVLWLRQ� ZDV� LQWURGXFHG�� $� VLPSOLILHG� WHFKQLTXH� RI� VWDWLVWLFDO� HVWLPDWH� RI� WHFKQLFDO� DQG

DOORFDWLYH�LQHIILFLHQFLHV�ZDV�DGRSWHG�DQG�DSSOLHG�WR�GDWD�RI�WKH�IRUPHU�VWDWH�RZQHG�HQWHUSULVHV

LQ� WKH� WH[WLOH� DQG� FORWKLQJ� LQGXVWULHV�� (PSLULFDO� WHVWV� VKRZHG� WKDW� HIILFLHQF\� LQ� ERWK� VWXGLHG

LQGXVWULHV� UHYHDOHG�D� VKDUSO\� IDOOLQJ� WUHQG�GXULQJ����������ZKLOH� WKH�FDSLWDO�ODERXU� UDWLR�ZDV

ULVLQJ�DQG�WKH�SURGXFWLRQ�ZDV�IDOOLQJ�

7KH�WHVW�RI�WKH�UHODWLRQVKLS�EHWZHHQ�HIILFLHQF\�DQG�SURILWV�RI�LQGLYLGXDO�ILUPV�LQ������

�����FRQILUPV�WKDW�DW�WKH�HQG�RI�WKLV�SHULRG�WKHVH�WZR�LQGLFDWRUV�ZHUH�PRUH�VWURQJO\�FRUUHODWHG

WKDQ�LQ�������WKH�EHJLQQLQJ�RI�WKH�WUDQVIRUPDWLRQ�SHULRG��7KLV�VLJQDOV�WKDW�DIWHU�WKH�SHULRG�RI

GLVWRUWHG� SURILW� PD[LPLVDWLRQ� EHKDYLRXU�� WKH� PDUNHW� PHFKDQLVP� KDV� EHJXQ� WR� LQIOXHQFH

GHFLVLRQV�DERXW� WKH�RSWLPDO� DOORFDWLRQ�RI� UHVRXUFHV� DQG� WKHUHE\�KDV� VHW� VRXQG�FRQGLWLRQV� IRU

ORQJ�WHUP�HFRQRPLF�SURJUHVV�LQ�WKH�HFRQRP\�DV�D�ZKROH�
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5HIHUHQFHV

%HQg�HN��9���������7KH�WUDQVIRUPDWLRQ�RI�VPDOO�EXVLQHVVHV�DQG�HQWUHSUHQHXUVKLS�LQ�WKH�&]HFK
5HSXEOLF���2FFDVLRQDO�3DSHUV��8QLYHUVLW\�RI�(VVH[��1R����

%HQg³HN��9���������7KH�&RPSHWLWLYHQHVV�DQG�7UDGH�RI�,QGXVWULHV�LQ�7UDQVLWLRQ��:K\�$UH�7KHLU
6WUDWHJLHV�IRU�6XUYLYDO�VR�6LPLODU�"��'LVFXVVLRQ�3DSHU�1R�����&(5*(�������������

%HQg�HN��9���0HMVW�mN��0���������&]HFK� WH[WLOH�DQG�FORWKLQJ� LQGXVWU\�GXULQJ� WKH�SHULRG�RI
WUDQVLWLRQ���:RUNLQJ�3DSHU��3UDJXH��)69��&KDUOHV�8QLYHUVLW\�

%HUJVRQ��$��0���������&RPSDUDWLYH�SURGXFWLYLW\�� WKH�8665��(DVWHUQ�(XURSH�DQG� WKH�:HVW��
$PHULFDQ�(FRQRPLF�5HYLHZ��������������
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