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�� 2YHUYLHZ

'RPHVWLF JUDLQ RXWSXW KDV ORQJ EHHQ D FHQWUDO FRQFHUQ LQ &KLQD VLQFH SULRU WR WKH UHIRUP

SHULRG �&DUWHU� =KRQJ� DQG &DL� +XDQJ� 6LFXODU�� +RZHYHU� UHIRUPV GHFHQWUDOL]LQJ ILVFDO EXGJHWV

�:RQJ� DQG QDWLRQDO SROLF\ HQFRXUDJLQJ JUDLQ SURGXFWLRQ EDVHG RQ SURYLQFLDO VHOI�VXIILFLHQF\

UHTXLUHPHQWV �&DUWHU� =KRQJ� DQG &DL� 6LFXODU� FRQWULEXWH WR HFRQRPLF LQHIILFLHQF\ LQ JUDLQ

SURGXFWLRQ� 7KLV SDSHU PHDVXUHV WKH H[WHQW RI LQHIILFLHQF\ LQ JUDLQ SURGXFWLRQ WKDW FDQ EH

H[SODLQHG E\ VHOI�VXIILFLHQF\ SROLFLHV DQG E\ ILVFDO GHFHQWUDOL]DWLRQ�

&RPPHUFLDO UHIRUPV LQ WKH ����V SHUPLWWHG WKH GLYHUVLILFDWLRQ E\ KRXVHKROGV RXW RI JUDLQ

SURGXFWLRQ DQG LQWR PRUH SURILWDEOH QRQ JUDLQ DQG UXUDO LQGXVWULDO SURGXFWLRQ �)LQGOD\� :DWVRQ

DQG 0DUWLQ�� +RZHYHU� ZKLOH GLYHUVLILFDWLRQ RXW RI JUDLQ SURGXFWLRQ ZDV SHUPLWWHG� KRXVHKROGV

FRQWLQXHG WR VXSSO\ JUDLQ LQ RUGHU WR FRPSO\ ZLWK VHOI�VXIILFLHQF\ SROLFLHV DQG� WKXV� UHWDLQ WKHLU

ODQG XVH ULJKWV �*XR�� &RQVHTXHQWO\ JUDLQ ZDV FXOWLYDWHG� LQ SDUW� WR FRPSO\ ZLWK VHOI�VXIILFLHQF\

SROLFLHV UDWKHU WKDQ WR PD[LPL]H SURILWV� 7KLV UDLVHV WKH SRVVLELOLW\ WKDW JUDLQ SURGXFWLRQ ZDV

LQHIILFLHQW � HVSHFLDOO\ ZKHUH RSSRUWXQLW\ FRVWV WR JUDLQ SURGXFWLRQ ZHUH KLJK �7XUQHU� %UDQGW�

DQG 5R]HOOH�� 7KLV K\SRWKHVLV LV WHVWHG�

)LVFDO UHIRUPV JLYLQJ ORFDO JRYHUQPHQWV PRUH UHVSRQVLELOLW\ IRU SXEOLF UHYHQXH JHQHUDWLRQ DQG

H[SHQGLWXUH PD\ DOVR KDYH UHVXOWHG LQ LQHIILFLHQF\ LQ JUDLQ SURGXFWLRQ� $V WKH FRUUHODWLRQ

EHWZHHQ ORFDO UHYHQXHV DQG H[SHQGLWXUHV JUHZ �:RQJ� ORZ�LQFRPH SURYLQFLDO JRYHUQPHQWV KDG

IHZHU UHVRXUFHV WR LQYHVW LQ DJULFXOWXUH WKDQ WKHLU ZHDOWKLHU QHLJKERUV �3DUN HW DO�� &RQVHTXHQWO\�

WKHVH SURYLQFHV ZHUH PRUH OLNHO\ FRQVWUDLQHG E\ WKH VPDOO VL]HV RI WKHLU EXGJHWV IURP LQYHVWLQJ LQ

DJULFXOWXUH DW HIILFLHQW OHYHOV� 7KLV K\SRWKHVLV LV DOVR WHVWHG�

$ PXOWLSOH RXWSXW GLVWDQFH IXQFWLRQ LV XVHG WR GHULYH H[SUHVVLRQV IRU D VWRFKDVWLF SURGXFWLRQ

IURQWLHU DQG HFRQRPLF LQHIILFLHQF\ WR DQDO\]H SURYLQFLDO OHYHO GDWD IRU WKH \HDUV ��������� IRU
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JUDLQ DQG UXUDO LQGXVWULDO RXWSXW� 7KHVH H[SUHVVLRQV DUH HVWLPDWHG XVLQJ PD[LPXP OLNHOLKRRG

WHFKQLTXHV DQG WKH ILQGLQJV VXJJHVW WKDW DJULFXOWXUH LQ &KLQD FRXOG EH PDGH PRUH HIILFLHQW E\�

��� SROLFLHV WKDW HQFRXUDJH SURGXFWLRQ DFFRUGLQJ WR FRPSDUDWLYH DGYDQWDJH UDWKHU WKDQ JUDLQ

VHOI�VXIILFLHQF\� DQG ��� ILVFDO UHIRUPV WKDW LQFUHDVH WKH UHVSRQVLELOLW\ RI WKH FHQWUDO JRYHUQPHQW

IRU DJULFXOWXUDO LQYHVWPHQW�

�� 7KH &RQFHSWXDO )UDPHZRUN

)LJXUH � GHSLFWV WKH HIILFLHQF\ HIIHFWV RI VHOI�VXIILFLHQF\ SROLFLHV DQG ILVFDO GHFHQWUDOL]DWLRQ LQ

D ORZ�LQFRPH QRQDJULFXOWXUDO SURYLQFH� 33) UHSUHVHQWV WKH SURGXFWLRQ SRVVLELOLW\ IURQWLHU�

:KHQ DJULFXOWXUDO SURGXFWLRQ LV LQHIILFLHQW WKHQ SURGXFWLRQ ZLOO WDNH SODFH LQVLGH 33)� (IILFLHQW

SURGXFWLRQ WDNHV SODFH DW SRLQW ( ZKHUH WKH PDUJLQDO UDWH RI WUDQVIRUPDWLRQ EHWZHHQ DJULFXOWXUDO

DQG UXUDO LQGXVWULDO SURGXFWLRQ HTXDOV WKH UDWLR RI WKHLU SULFHV� 7KH HIILFLHQW OHYHO RI JUDLQ

SURGXFWLRQ LV $J�

*UDLQ VHOI�VXIILFLHQF\ SROLFLHV UHTXLUH KRXVHKROGV WR SURGXFH JUDLQ HYHQ LI WKH UHWXUQV WR

QRQ�JUDLQ SURGXFWLRQ DUH KLJKHU� 7KLV UDLVHV WKH SRVVLELOLW\ RI LQHIILFLHQF\ LQ JUDLQ SURGXFWLRQ �

HVSHFLDOO\ LQ QRQDJULFXOWXUDO SURYLQFHV � DQG LV VKRZQ E\ WKH OHIWZDUG VKLIW LQ 33) WR 33)¶� 7KH

OHYHO RI JUDLQ SURGXFWLRQ ULVHV WR $J�� KRZHYHU� SURGXFWLRQ LV OHVV HIILFLHQW VLQFH 33)¶ OLHV LQVLGH

33)�

)LVFDO GHFHQWUDOL]DWLRQ UHVXOWV LQ LQHIILFLHQF\ LQ ORZ�LQFRPH SURYLQFHV ZKHUH VPDOO ORFDO

EXGJHWV FRQVWUDLQ WKH SURYLVLRQ RI LQSXWV WR WHFKQLFDOO\ LQHIILFLHQW OHYHOV� 7KLV LV H[SUHVVHG DV

WKH SDUDOOHO VKLIW LQZDUG RI 33)¶ WR 33)´ LQ )LJXUH � UHIOHFWLQJ DGGLWLRQDO ORVVHV LQ HIILFLHQF\�

7KH OHYHO RI JUDLQ SURGXFWLRQ GURSV WR $J� IURP WKH FRPELQHG ORVVHV LQ HIILFLHQF\ IURP ILVFDO

GHFHQWUDOL]DWLRQ DQG JUDLQ VHOI�VXIILFLHQF\ SROLFLHV�
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)LJXUH �� 7KH ,PSDFWV RI 6HOI�VXIILFLHQF\ DQG )LVFDO 'HFHQWUDOL]DWLRQ RQ /RZ�,QFRPH�

1RQDJULFXOWXUDO 3URYLQFHV
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�� 7KH 0HWKRGRORJ\

7KH HVWLPDWLRQ PHWKRGRORJ\ UHOLHV RQ WKH FRQFHSW RI D VWRFKDVWLF SURGXFWLRQ IURQWLHU� 5HFHQW

VWXGLHV RI WHFKQLFDO HIILFLHQF\ WKDW XVH VWRFKDVWLF IURQWLHU PHWKRGRORJ\ EXLOG RQ WKH ZRUNV RI

$LJQHU� /RYHOO� DQG 6FKPLGW� DQG 0HHXVHQ DQG 9DQ GHQ %URHFN� 6WRFKDVWLF IURQWLHU PHWKRGV WR

VWXG\ DJULFXOWXUDO HIILFLHQF\ LQ &KLQD DUH XVHG E\ 'RQJ� ZKR XVHV YLOODJH DQG KRXVHKROG OHYHO

GDWD� )DQ ������� ZKR XVHV SURYLQFH OHYHO GDWD� DQG :DQJ� :DLOHV� DQG &UDPHU� ZKR XVH

KRXVHKROG OHYHO GDWD� $Q LPSRUWDQW GLVWLQJXLVKLQJ IDFWRU RI WKLV VWXG\ LV WKH XVH RI D PXOWLSOH

RXWSXW GLVWDQFH IXQFWLRQ WR GHULYH WKH H[SUHVVLRQV WR EH HVWLPDWHG� 7KH XVH RI ORFDO JRYHUQPHQW

EXGJHW H[SHQGLWXUHV DQG UHYHQXHV DV ZHOO DV ORFDO DQG FHQWUDO JRYHUQPHQW DJULFXOWXUDO FDSLWDO DV

GHWHUPLQDQWV RI LQHIILFLHQF\ LV DQRWKHU GLVWLQJXLVKLQJ IDFWRU�
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7KH SURGXFWLRQ IURQWLHU LV GHILQHG DV WKH ³EHVW SUDFWLFH WHFKQRORJ\´ ZKLFK UHSUHVHQWV WKH

PD[LPXP DPRXQW RI RXWSXW WKDW LV SRVVLEOH XVLQJ D JLYHQ DPRXQW RI LQSXWV �)DUUHO�� (FRQRPLF

LQHIILFLHQF\ LQ SURGXFWLRQ FDQ EH PHDVXUHG DV D GHYLDWLRQ IURP WKH SURGXFWLRQ IURQWLHU� 7KH

RXWSXW GLVWDQFH IXQFWLRQ SURYLGHV WKH FRQFHSWXDO IUDPHZRUN IRU GHILQLQJ D VWRFKDVWLF SURGXFWLRQ

IURQWLHU DQG IRU PHDVXULQJ WKH H[WHQW WKDW DFWXDO SURGXFWLRQ GHYLDWHV IURP WKH IURQWLHU� ,W ZDV

LQWURGXFHG E\ 6KHSKDUG LQ ���� DQG KDV EHHQ XVHG LQ D QXPEHU RI HFRQRPLF VWXGLHV VXFK DV E\

%DWWHVH DQG &RHOOL� &RHOOL DQG 3HUHOPDQ� DQG 0RUULVRQ� )UHQJOH\� DQG -RKQVWRQ�

$ &REE�'RXJODV VSHFLILFDWLRQ RI D GLVWDQFH IURQWLHU FDQ EH H[SUHVVHG LQ ORJDULWKP IRUP DV�

(T� �� OQ'RL(;�<) = �� +�P �P OQ;PL +� M � M OQ< ML + � W7

IRU HDFK SURYLQFH L� LQSXWV ; P� RXWSXWV <M� DQG IRU WLPH 7� DQG WKH βL DUH WKH UHOHYDQW SDUDPHWHUV�

+RPRJHQHLW\ RI GHJUHH RI � LQ RXWSXWV LV UHTXLUHG IRU WKH GLVWDQFH IXQFWLRQ DQG FDQ EH

LPSRVHG E\ FKRRVLQJ D QXPHUDLUH RXWSXW �&RHOOL DQG 3HUHOPDQ�� 7KXV�

(T� �� OQ'�(;� <

\Q ) = OQ('�(;�<)�\Q) = OQ'�(;�<) − OQ(\Q)

ZKHUH \Q LV WKH FKRVHQ QXPHUDLUH RXWSXW RI WKH RXWSXW YHFWRU <�

%\ VXEWUDFWLQJ OQ'��;�<� IURP ERWK VLGHV DQ H[SUHVVLRQ IRU WKH QXPHUDLUH RXWSXW LV REWDLQHG�

(T� �� − OQ \QL = �� +�P �P OQ;PL +� O �O OQ< OL

	 + � W7 + Y L − OQ' L(;�<)

ZKHUH O UHSUHVHQWV WKH YHFWRU RI RXWSXWV� M QRW HTXDO WR Q� DQG <O

 LV WKH QRUPDOL]HG RXWSXW RI \O
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6LQFH OQ'L�;�<� UHSUHVHQWV WKH GHYLDWLRQ IURP WKH IURQWLHU IRU SURGXFWLRQ LQ SURYLQFH L� ZH PDNH

WKH DVVXPSWLRQ WKDW VRPH RI WKLV GHYLDWLRQ LV V\VWHPDWLF ZKLOH VRPH RI LW LV UDQGRP ³QRLVH´� ,I

ZH OHW �OQ'�L�;�<�  XL� FKDQJH WKH VLJQ RI OQ\QL RQ WKH ULJKW KDQG VLGH ZH FDQ H[SUHVV WKH

VWRFKDVWLF SURGXFWLRQ IURQWLHU DQG LQHIILFLHQF\ HTXDWLRQV DV�

(T� �� OQ \QL = �� +�P �P OQ;PL +� O �O OQ< O

	 + � W7 + Y L + X L

DQG�

(T� �� �L = �J �J=JL

ZKHUH�

µL  (�H[S�XL _εL� DQG εL YL�XL IROORZLQJ -RQGURZ HW DO�

7KH H[SHFWHG OHYHO RI LQHIILFLHQF\ XL JLYHQ REVHUYHG εL LV UHVWULFWHG WR EHLQJ WKH SRVLWLYH

WUXQFDWLRQ RI WKH QRUPDO GLVWULEXWLRQ ZLWK PHDQ � DQG YDULDQFH σX
� VXFK WKDW WKH SRLQW RI

WUXQFDWLRQ LV �ΣJ =JLδJ �0RUULVRQ� )UHQJHO\� DQG -RKQVWRQ��

Σ J= JL LV WKH YHFWRU RI GHWHUPLQDQWV RI HFRQRPLF LQHIILFLHQF\ LQ SURYLQFH L� DQG

δJ LV WKH PDUJLQDO HIIHFW RI GHWHUPLQDQW =J WR EH HVWLPDWHG�

7KH XQNQRZQ SDUDPHWHUV RI WKH GLVWULEXWLRQ FDQ EH HVWLPDWHG XVLQJ PD[LPXP OLNHOLKRRG

WHFKQLTXHV ZLWK WKH FRPSXWHU SURJUDP )5217,(5 YHUVLRQ ��� E\ 7LP &RHOOL�
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�� 'DWD

3URYLQFLDO OHYHO GDWD IRU WKH \HDUV ��������� IURP D YDULHW\ RI VRXUFHV LV XVHG LQ WKH DQDO\VLV�

&RVW RI SURGXFWLRQ GDWD RQ ODERU DQG IHUWLOL]HU FRPH IURP WKH XSGDWHG GDWD VHW XVHG E\ +XDQJ DQG

5R]HOOH� 7KLV FRPHV IURP D QDWLRQDO µ&RVW RI 3URGXFWLRQ¶ VXUYH\ RI IDUP KRXVHKROGV FRQGXFWHG

DQQXDOO\ EHWZHHQ WKH PLG ����V DQG WKH HDUO\ ����V DQG FRQWDLQV GHWDLOHG LQIRUPDWLRQ RQ ODERU

DQG IHUWLOL]HU XVH E\ FURS YDULHW\�

'DWD IRU QHZ FHQWUDO ZDWHU FRQVHUYDQF\ FRQVWUXFWLRQ FRPH IURP )DQ DQG IURP &KLQD

$JULFXOWXUDO <HDUERRNV �9DULRXV <HDUV�� 'DWD RQ JRYHUQPHQW QHZ ZDWHU FRQVHUYDQF\

FRQVWUXFWLRQ LV IURP DOO OHYHOV RI JRYHUQPHQW DQG DUH FRPSLOHG IURP FXUUHQW YDOXHV RI FRPSOHWHG

FRQVWUXFWLRQ SURMHFWV� 7KHVH ILJXUHV DUH DJJUHJDWHG WR VWRFN ILJXUHV ZLWK FDSLWDO SULRU WR ����

QRUPDOL]HG WR EHLQJ ]HUR� 5HDO YDOXHV RI JRYHUQPHQW LQYHVWPHQW IRU HDFK SURYLQFH ZHUH

FRPSXWHG E\ PXOWLSO\LQJ WKH VKDUH RI QRPLQDO WRWDO LQYHVWPHQW IRU HDFK SURYLQFH DQG \HDU E\ WKH

UHDO WRWDO LQYHVWPHQW IRU HDFK \HDU IRXQG LQ WDEOHV LQ WKH )DQ WH[W� $Q DQQXDO GHSUHFLDWLRQ UDWH RI

���� LV DVVXPHG ZKLFK LV FRQVLVWHQW ZLWK D OLIH H[SHFWDQF\ RI LUULJDWLRQ V\VWHPV RI DERXW ��

\HDUV �+XDQJ� 5RVHJUDQW� DQG 5R]HOOH�� 5HDO YDOXHV RI IL[HG SURGXFWLYH DJULFXOWXUDO FDSLWDO IURP

WRZQVKLS JRYHUQPHQWV DUH WKHQ VXEWUDFWHG IURP WKH DJJUHJDWH YDOXH RI DOO JRYHUQPHQW VWRFNV WR

REWDLQ VWRFNV IURP DOO OHYHOV RI JRYHUQPHQW H[FOXGLQJ WKRVH IURP ORFDO WRZQVKLS JRYHUQPHQWV�

/RFDO JRYHUQPHQW VWRFNV RI IL[HG DJULFXOWXUDO FDSLWDO DUH FRPSXWHG IURP GDWD RQ UXUDO

FROOHFWLYH IL[HG FDSLWDO LQYHVWPHQW REWDLQHG IURP )DQ DQG IURP &KLQD $JULFXOWXUDO <HDUERRNV

�9DULRXV <HDUV�� 5XUDO FROOHFWLYH LQYHVWPHQW LQ IL[HG FDSLWDO LQFOXGHV WKDW IRU DOO SURGXFWLYH

LQYHVWPHQW� 'DWD RQ WRZQVKLS�YLOODJH HQWHUSULVH �79(� IL[HG FDSLWDO ZHUH VXEWUDFWHG IURP WKH
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FROOHFWLYH IL[HG FDSLWDO WR REWDLQ DJULFXOWXUDO IL[HG FDSLWDO� 6LQFH WKLV ILJXUH LQFOXGHV FDSLWDO XVHG

LQ VRFLDO VHUYLFHV� IRUHVWU\� DQG DQLPDO KXVEDQGU\� LWV XVH LQ DJULFXOWXUH PD\ EH RYHUVWDWHG�

79( IL[HG FDSLWDO� SURILWV DQG UDWHV RI UHWXUQ WR YDULDEOH LQSXWV LQ WKH 79( VHFWRU ZHUH

FRPSXWH IURP GDWD REWDLQHG IURP WKH &KLQD $JULFXOWXUDO <HDUERRNV� 'DWD IRU WKH DUHDV

FXOWLYDWHG DQG TXDQWLWLHV SURGXFHG RI ULFH� ZKHDW� PDL]H� DQG VR\EHDQV ZHUH REWDLQHG IURP -LNXQ

+XDQJ DQG FRPH IURP 66% �YDULRXV \HDUV�� %XGJHWDU\ UHYHQXHV DQG H[SHQGLWXUHV ZHUH REWDLQHG

IURP SURYLQFH OHYHO EXGJHW GDWD IURP WKH 0LQLVWU\ RI $JULFXOWXUH DQG VXSSOLHG E\ )XQLQJ =KRQJ�

7R DFFRXQW IRU SRWHQWLDO V\VWHPDWLF HUURU LQ WKH PHDVXUHPHQW RI LQSXWV ORFDO DQG FHQWUDO

JRYHUQPHQW LQYHVWPHQW DQG FXOWLYDWHG DUHDV ZHUH HVWLPDWHG XVLQJ WZR VWDJH OHDVW VTXDUHV DQG

WKHLU SUHGLFWHG YDOXHV ZHUH XVHG LQ WKH PD[LPXP OLNHOLKRRG HVWLPDWLRQ� 7KH PHDVXUHPHQW HUURU

ZDV DVVXPHG WR UHVXOW IURP WKH GHSHQGHQFH RI HDFK RI WKHVH YDULDEOHV RQ XQREVHUYHG DJULFXOWXUDO

FKDUDFWHULVWLFV VXFK DV WHFKQRORJLHV� DJULFXOWXUDO SRWHQWLDO� RWKHU SROLFLHV� HWF�

�� 7KH 5HVXOWV

7KH UHVXOWV IURP WKH VWRFKDVWLF SURGXFWLRQ IURQWLHU HVWLPDWLRQ RI IRXU PRGHOV DUH UHSRUWHG LQ

7DEOH �� 7KH WZR PRGHOV �0RGHOV � DQG �� GLIIHU E\ WKH VSHFLILFDWLRQ RI LQHIILFLHQF\� 0RGHO �

LQFOXGHV LQWHUDFWLRQ EHWZHHQ JRYHUQPHQW FDSLWDO DQG GXPPLHV IRU ORZ DQG KLJK SHU�FDSLWD

LQFRPH SURYLQFHV DV SDUW RI WKH LQHIILFLHQF\ VSHFLILFDWLRQ� 0RGHO � LQFOXGHV LQWHUDFWLRQ EHWZHHQ

EXGJHWDU\ UHYHQXHV DQG H[SHQGLWXUHV DQG ORZ DQG KLJK SHU�FDSLWD LQFRPH GXPPLHV LQ WKH

LQHIILFLHQF\ VSHFLILFDWLRQ� ,Q DGGLWLRQ� 0RGHO � LQFOXGHV H[WUD�EXGJHWDU\ UHYHQXHV DQG

H[SHQGLWXUHV LQ WKH LQHIILFLHQF\ VSHFLILFDWLRQ ZKLOH 0RGHO � GRHV QRW�

*HRJUDSKLF UHJLRQDO GXPPLHV GHVLJQHG WR FDSWXUH FOLPDWLF DQG RWKHU EURDG JHRJUDSKLF

DJULFXOWXUDO FKDUDFWHULVWLFV DUH LPSRUWDQW GHWHUPLQDQWV RI WKH IURQWLHU LQ ERWK PRGHOV� 1RUWKHDVW�
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DQG (DVW UHJLRQDO GXPPLHV DUH VLJQLILFDQW LQ ERWK PRGHOV DQG WKH 1RUWKZHVW UHJLRQDO GXPP\ LV

DOVR VLJQLILFDQW LQ 0RGHO � DV ZHOO� (YLGHQFH WKDW UXUDO LQGXVWU\ DQG JUDLQ DUH RXWSXW VXEVWLWXWHV

LV ZHDN VLQFH WKH FRHIILFLHQWV LQ ERWK PRGHOV RQ QRUPDOL]HG QHW UXUDO LQGXVWULDO SURILWV DUH QRW

VLJQLILFDQWO\ GLIIHUHQW IURP ]HUR� +RZHYHU� WKH VLJQV RQ ERWK RI WKHVH FRHIILFLHQWV DUH QHJDWLYH

VXJJHVWLQJ WKDW WKH\ DUH RXWSXW VXEVWLWXWHV� ,Q DGGLWLRQ� WKH FRHIILFLHQW RQ WKH PXOWL�FURSSLQJ

LQGH[ LV QRW D VLJQLILFDQW GHWHUPLQDQW RI WKH IURQWLHU LQ HLWKHU PRGHO�

)HUWLOL]HU� ODERU� ORFDO DJULFXOWXUDO FDSLWDO DQG FHQWUDO ZDWHU FRQVHUYDQF\ FDSLWDO DUH DOO

VLJQLILFDQW DQG RI WKH SRVLWLYH VLJQV� &XOWLYDWHG DUHDV DUH VLJQLILFDQW LQ 0RGHO � ZLWK D VPDOOHU

WKDQ H[SHFWHG FRHIILFLHQW ������� DQG QRW VLJQLILFDQWO\ GLIIHUHQW IURP ]HUR LQ 0RGHO �� 7KH

VPDOOQHVV RI WKH FRHIILFLHQW RQ FXOWLYDWHG DUH LV LQWHUSUHWHG DV WKH UHVXOW RI PXOWLFROLQHDULW\

DPRQJ IHUWLOL]HU� ODERU� FXOWLYDWHG DUHDV� 7KXV� D SRUWLRQ RI WKH FRHIILFLHQWV DWWULEXWHG WR ODERU

DQG IHUWLOL]HU VKRXOG EH DWWULEXWHG WR FXOWLYDWHG DUHD� 7KH WLPH WUHQG LV QHJDWLYH DQG VLJQLILFDQW LQ

ERWK PRGHOV ������� ����� IRU PRGHOV �� � UHVSHFWLYHO\� UHIOHFWLQJ WKH WUHQG DZD\ IURP JUDLQ

SURGXFWLRQ� (YLGHQFH WKDW WKH H[SUHVVLRQV IRU LQHIILFLHQF\ H[SODLQ GHYLDWLRQV IURP WKH IURQWLHU LV

VWURQJ DV WKH SURSRUWLRQ RI WKH WRWDO YDULDQFH WKDW LV H[SODLQHG E\ LQHIILFLHQF\ �*DPPD� DUH

VLJQLILFDQWO\ GLIIHUHQW IURP ]HUR LQ ERWK PRGHOV ������ DQG ���� LQ 0RGHOV � DQG � UHVSHFWLYHO\��

(YLGHQFH WKDW LQHIILFLHQF\ LV JUHDWHU LQ ORZ�LQFRPH YHUVXV KLJK LQFRPH SURYLQFHV LV VWURQJ�

7KH FRHIILFLHQWV RQ WKH ORZ�LQFRPH SURYLQFH GXPP\ LV VLJQLILFDQWO\ GLIIHUHQW IURP ]HUR LQ

0RGHO � ������ ZKLOH WKDW IRU KLJK LQFRPH SURYLQFH GXPP\ LQ WKDW PRGHO LV QRW� 7KLV FDSWXUHV

WHFKQLFDO LQHIILFLHQF\ LQ DJULFXOWXUH LQ ORZ�LQFRPH UHODWLYH WR KLJK LQFRPH SURYLQFHV�

)XUWKHUPRUH� ZKLOH QHLWKHU FRHIILFLHQW RQ ORZ RU KLJK LQFRPH GXPPLHV LV VLJQLILFDQWO\ GLIIHUHQW

IURP ]HUR LQ 0RGHO �� WKHLU LQWHUDFWLRQ ZLWK EXGJHW UHYHQXHV DQG H[SHQGLWXUHV LV VLJQLILFDQW� ,Q

PRGHO � WKH FRHIILFLHQW RQ ORZ�LQFRPH LQWHUDFWLRQ ZLWK EXGJHW UHYHQXHV LV QHJDWLYH DQG

�



VLJQLILFDQW VXJJHVWLQJ WKDW EXGJHWV PD\ FRQVWUDLQ HIILFLHQW DJULFXOWXUDO LQYHVWPHQW LQ ORZ�LQFRPH

SURYLQFHV� 7KH LQWHUDFWLRQ RI WKH ORZ�LQFRPH GXPP\ ZLWK EXGJHW H[SHQGLWXUHV LV SRVLWLYH DQG

VLJQLILFDQW LQ 0RGHO � VXJJHVWLQJ WKDW ORZ LQFRPH SURYLQFHV VSHQG WKHLU EXGJHWV RXWVLGH RI

DJULFXOWXUH� 7KLV LV FRQVLVWHQW ZLWK H[SHQGLWXUH LQFHQWLYHV WKDW UHVXOW IURP ILVFDO GHFHQWUDOL]DWLRQ

ZKHUH ORFDO JRYHUQPHQWV LQYHVW LQ ORFDO LQGXVWU\ VLQFH PRVW ILVFDO UHYHQXHV DUH GHULYHG IURP

ORFDO LQGXVWU\ ZKLOH DOPRVW QR ILVFDO UHYHQXH LV GHULYHG IURP DJULFXOWXUH �5R]HOOH��

7KH UHVXOWV IURP ERWK PRGHOV VXJJHVW WKDW SURGXFHUV LQ QRQDJULFXOWXUDO SURYLQFHV DUH

VLJQLILFDQWO\ OHVV HIILFLHQW SURGXFHUV WKDQ WKHLU QHLJKERUV LQ DJULFXOWXUDO SURYLQFHV� 7KH

FRHIILFLHQWV RQ WKH QRQDJULFXOWXUDO GXPPLHV LQ PRGHOV � DQG � ZHUH SRVLWLYH DQG VLJQLILFDQW

������ DQG ����� UHVSHFWLYHO\�� ,Q DGGLWLRQ� QHLWKHU RI WKH FRHIILFLHQWV RQ WKH DJULFXOWXUDO

SURYLQFH GXPPLHV LQ 0RGHOV � DQG � ZHUH VLJQLILFDQWO\ GLIIHUHQW IURP ]HUR� 7KHVH UHVXOWV

VXSSRUW WKH K\SRWKHVLV WKDW JUDLQ VHOI�VXIILFLHQF\ SROLFLHV KDYH FRQWULEXWHG WR LQHIILFLHQF\ LQ

QRQDJULFXOWXUDO SURYLQFHV�

7KH FRHIILFLHQWV RQ H[WUD�EXGJHWDU\ UHYHQXHV DQG H[SHQGLWXUHV DV ZHOO DV WKRVH RQ \HDU LQ ERWK

LQHIILFLHQF\ VSHFLILFDWLRQV DUH QRW VLJQLILFDQWO\ GLIIHUHQW IURP ]HUR� 7KH LQVLJQLILFDQFH RI

H[WUD�EXGJHWDU\ UHYHQXHV DQG H[SHQGLWXUHV LQ 0RGHO � FRPELQHG ZLWK WKH VLJQLILFDQFH RI

RQ�EXGJHW UHYHQXHV DQG H[SHQGLWXUHV UHSRUWHG IRU 0RGHO � VXJJHVWV WKH ODWWHU
V VXSHULRULW\ DV D

PHDVXUH RI ILVFDO GHFHQWUDOL]DWLRQ� +RZHYHU� FROLQHDULW\ EHWZHHQ ORFDO LQYHVWPHQW DQG

H[WUD�EXGJHWDU\ UHYHQXHV DQG H[SHQGLWXUHV LQ 0RGHO � PD\ DOVR H[SODLQ WKH LQVLJQLILFDQFH RI

H[WUD�EXGJHWDU\ ILQDQFH� &RQVHTXHQWO\� VRPH RI WKH LPSDFW RQ LQHIILFLHQF\ WKDW LV DWWULEXWHG WR

ORFDO DJULFXOWXUDO FDSLWDO VKRXOG OLNHO\ EH DWWULEXWHG WR H[WUD�EXGJHWDU\ UHYHQXHV DQG

H[SHQGLWXUHV�

�



7DEOH � UHSRUWV WKH HIILFLHQFLHV RI �� SURYLQFHV EDVHG RQ ���� SHU�FDSLWD JUDLQ SURGXFWLRQ

FODVVLILFDWLRQ� 7KH HIILFLHQFLHV UDQJH IURP D ORZ RI ��� LQ /LDRQLQJ SURYLQFH LQ ���� WR D KLJK

RI ��� LQ 6KDQGRQJ SURYLQFH LQ ����� 7KH DYHUDJH HIILFLHQF\ RI JUDLQ SURGXFWLRQ IRU WKH \HDUV

���� � ���� LV WKH ORZHVW LQ ORZ�SHU�FDSLWD JUDLQ SURGXFLQJ SURYLQFHV DW ��� FRPSDUHG ZLWK

��� DQG ��� LQ PLG�UDQJH DQG KLJK SHU�FDSLWD JUDLQ SURGXFLQJ SURYLQFHV UHVSHFWLYHO\� 7KH

VXJJHVWV WKH LQHIILFLHQF\ LPSDFWV RI JUDLQ VHOI�VXIILFLHQF\ SROLFLHV�

7KH KLJK HIILFLHQFLHV RI PLG�UDQJH SHU�FDSLWD JUDLQ SURGXFHUV UHODWLYH WR QRQDJULFXOWXUDO

SURGXFHUV VXJJHVWV WKH GRPLQDQFH RI VHOI�VXIILFLHQF\ LPSDFWV RQ LQHIILFLHQF\ RYHU WKRVH IURP

ILVFDO GHFHQWUDOL]DWLRQ� 7KDW LV� WZR WKLUGV RI WKH PLG�UDQJH JUDLQ SURGXFHUV �+HQDQ� 6LFKXDQ�

*XDQJ[L� DQG $QKXL SURYLQFHV� DUH DOVR ORZ LQFRPH SURYLQFHV DQG DUH WKXV PRUH OLNHO\ WR IDFH

EXGJHW FRQVWUDLQWV� 7KLV LV WUXH IRU IHZHU WKDQ RQH WKLUG RI WKH QRQDJULFXOWXUDO SURYLQFHV

�6KDDQ[L� *XL]KRX� DQG <XQQDQ SURYLQFHV�� &RQVHTXHQWO\� WKH UHODWLYHO\ KLJK PHDQ HIILFLHQF\ LQ

PLG�UDQJH SURGXFHUV LV LPSOLHV WKDW WKH LQHIILFLHQFLHV WKDW UHVXOW IURP JUDLQ VHOI�VXIILFLHQF\

SROLFLHV LV PRUH LPSRUWDQW WKDQ WKRVH WKDW UHVXOW IURP ILVFDO GHFHQWUDOL]DWLRQ�

�� 6XPPDU\ DQG &RQFOXVLRQ

7KLV SDSHU KDV FRQVLGHUHG WKH LPSDFWV WKDW SROLFLHV RI ILVFDO GHFHQWUDOL]DWLRQ DQG JUDLQ

VHOI�VXIILFLHQF\ KDYH KDG RQ HFRQRPLF LQHIILFLHQF\ LQ DJULFXOWXUH� 7KH LQFLGHQFH RI LQHIILFLHQF\

IURP SROLFLHV RI ILVFDO GHFHQWUDOL]DWLRQ LV K\SRWKHVL]HG WR EH JUHDWHU LQ ORZ�LQFRPH SURYLQFHV

ZKLOH WKDW IURP VHOI�VXIILFLHQF\ SROLFLHV LV K\SRWKHVL]HG WR EH JUHDWHU LQ QRQDJULFXOWXUDO

SURYLQFHV� 7R PHDVXUH WKH HIIHFWV RI WKHVH SROLFLHV RQ DJULFXOWXUDO HIILFLHQF\ D VWRFKDVWLF

SURGXFWLRQ IURQWLHU DQG DQ H[SUHVVLRQ IRU LQHIILFLHQF\ DUH HVWLPDWHG VLPXOWDQHRXVO\ XVLQJ

SURYLQFH OHYHO GDWD IRU WKH \HDUV ��������� IRU JUDLQ DQG UXUDO LQGXVWULDO RXWSXW�

��
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7DEOH �� (IILFLHQFLHV IRU 3URYLQFHV E\ ���� 3HU�&DSLWD *UDLQ 3URGXFWLRQ *URXS �

��������������������������������PHDQ

���������������������������������������-LDQJ[L

��������������������������������������-LOLQ

���������������������������������������+HLORQJMLDQJ

��������������������������������������-LDQJVX

��������������������������������������+XQDQ

��������������������������������������+XEHL

��������������������������������������6KDQGRQJ

+LJK*UDLQ�&DSLWD

��������������������������������PHDQ

���������������������������������������=KHMLDQJ

��������������������������������������$QKXL

�������������������������������������+HEHL

�����������������������������*XDQJ[L

��������������������������������������6LFKXDQ

���������������������������������������+HQDQ

0LG�5DQJH

*UDLQ�&DSLWD

��������������������������������PHDQ

�������������������������������������6KDQ[L

���������������������������������������/LDRQLQJ

���������������������������������������<XQQDQ

���������������������������������������*XL]KRX

���������������������������������������)XMLDQ

��������������������������������������*XDQJGRQJ

���������������������������������������6KDDQ[L

PHDQ����������������������������/RZ *UDLQ�&DSLWD

� (IILFLHQFLHV DUH FRPSXWHG XVLQJ WKH UHVXOWV RI PRGHO � IURP WKH VSHFLILFDWLRQ UHSRUWHG LQ 7DEOH ��

7KH ILQGLQJV LQGLFDWH WKDW JUDLQ SURGXFWLRQ LQ QRQDJULFXOWXUDO SURYLQFHV LV FRPSDUDWLYHO\

LQHIILFLHQW� 7KLV LV DWWULEXWHG WR JUDLQ VHOI�VXIILFLHQF\ SROLF\� ,Q DGGLWLRQ� JUDLQ SURGXFWLRQ LQ

ORZ�LQFRPH SURYLQFHV LV FRPSDUDWLYHO\ LQHIILFLHQW VLQFH WKH VPDOO VL]HV RI WKHLU ILVFDO EXGJHWV

FRQVWUDLQ DJULFXOWXUDO LQYHVWPHQW WR LQHIILFLHQW OHYHOV� 7KLV LV DWWULEXWHG WR ILVFDO GHFHQWUDOL]DWLRQ�

7KH FRPSXWHG SURYLQFLDO HIILFLHQFLHV VXJJHVW WKDW WKH LQHIILFLHQF\ HIIHFWV IURP JUDLQ

VHOI�VXIILFLHQF\ SROLFLHV DUH JUHDWHU WKDQ WKRVH IURP ILVFDO GHFHQWUDOL]DWLRQ� 7KH ILQGLQJV VXJJHVW

WKDW JUDLQ SURGXFWLRQ LQ &KLQD FRXOG EH PDGH PRUH HIILFLHQW E\� ��� ILVFDO UHIRUPV WKDW LQFUHDVH

WKH UHVSRQVLELOLW\ RI WKH FHQWUDO JRYHUQPHQW IRU DJULFXOWXUDO LQYHVWPHQW� DQG ��� SROLFLHV WKDW

HQFRXUDJH SURGXFWLRQ DFFRUGLQJ WR FRPSDUDWLYH DGYDQWDJH UDWKHU WKDQ JUDLQ VHOI�VXIILFLHQF\�

��



5HIHUHQFHV

$LJQHU -�� /RYHOO� &� DQG 6FKPLGW� 3� ³)RUPXODWLRQ DQG (VWLPDWLRQ RI 6WRFKDVWLF )URQWLHU

3URGXFWLRQ 0RGHOV�´ -RXUQDO RI (FRQRPHWULFV� ��� ����� ������

%DWWHVH� *� DQG &RHOOL� 7� ³$ 0RGHO RI 7HFKQLFDO ,QHIILFLHQF\ (IIHFWV LQ D 6WRFKDVWLF

3URGXFWLRQ )XQFWLRQ IRU 3DQHO 'DWD�´ (PSLULFDO (FRQRPLFV� ���� ����� �������

&DUWHU� &�� )� =KRQJ� DQG )� &DL� &KLQD
V 2QJRLQJ $JULFXOWXUDO 5HIRUP� 7KH ���� ,QVWLWXWH� 6DQ

)UDQFLVFR� &$ �����

&RHOOL� 7� DQG 6� 3HUHOPDQ� ³(IILFLHQF\ 0HDVXUHPHQW� 0XOWLSOH 2XWSXW 7HFKQRORJLHV� DQG

'LVWDQFH )XQFWLRQV� $Q $SSOLFDWLRQ WR (XURSHDQ 5DLOZD\V�´ &5(33 :RUNLQJ 3DSHU

������� 8QLYHUVLW\ RI /LHJH� %HOJLXP� �����

'RQJ� ;� 3XEOLF ,QYHVWPHQW� 6RFLDO 6HUYLFHV DQG 3URGXFWLYLW\ RI &KLQHVH +RXVHKROG

)DUPV� $ 6WRFKDVWLF )URQWLHU $QDO\VLV� 8QSXEOLVKHG PDQXVFULSW� 'HSDUWPHQW RI

(FRQRPLFV� 8QLYHUVLW\ RI :LQQLSHJ� �����

)DQ� 6� 'DWD 6XUYH\ DQG 3UHOLPLQDU\ $VVHVVPHQW RI $JULFXOWXUDO ,QYHVWPHQW LQ

&KLQD� $ 5HSRUW WR )RRG DQG $JULFXOWXUH 2UJDQL]DWLRQ� 8QLWHG 1DWLRQV�

(QYLURQPHQWDO DQG 3URGXFWLRQ 7HFKQRORJ\ 'LYLVLRQ� ,QWHUQDWLRQDO )RRG 3ROLF\

5HVHDUFK ,QVWLWXWH� :DVKLQJWRQ� '&� -DQXDU\ ��� �����

)DQ� 6� ³(IIHFWV RI 7HFKQRORJLFDO &KDQJH DQG ,QVWLWXWLRQDO 5HIRUP RQ 3URGXFWLRQ DQG

*URZWK LQ &KLQHVH $JULFXOWXUH�´ $PHULFDQ -RXUQDO RI $JULFXOWXUDO (FRQRPLFV� ����

����� �������

)DUUHOO� 0� ³7KH 0HDVXUHPHQW RI 3URGXFWLYH (IILFLHQF\�´ -RXUQDO RI WKH 5R\DO 6WDWLVWLFDO 6RFLHW\�

$&;;� ����

)LQGOD\� &�� $�:DWVRQ� DQG :� 0DUWLQ� �3ROLF\ 5HIRUP DQG ,PSOLFDWLRQV IRU &KLQD
V

7UDGH� �(FRQRPLF 5HIRUP� 7UDGH� DQG $JULFXOWXUDO 'HYHORSPHQW� HG ,DQ *ROGLQ� 2(&'

'HYHORSPHQW &HQWUH� �����

*XR� /L� 8QSXEOLVKHG 3K�'� 'LVVHUWDWLRQ� )RRG 5HVHDUFK ,QVWLWXWH� 6WDQIRUG 8QLYHUVLW\�

�����

+XDQJ� -� DQG 6� 5R]HOOH� ³7HFKQRORJLFDO &KDQJH� 5HGLVFRYHULQJ WKH (QJLQH RI *URZWK LQ

&KLQD¶V 5XUDO (FRQRP\´� -RXUQDO RI 'HYHORSPHQW (FRQRPLFV� �� ������� ��������

+XDQJ� <� $JULFXOWXUDO 5HIRUP LQ &KLQD� *HWWLQJ ,QVWLWXWLRQV 5LJKW� &DPEULGJH

8QLYHUVLW\ 3UHVV� �����
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-RQGURZ� -�� &� /RYHOO� ,� 0DWHURY� 3� 6FKPLGW� ³2Q WKH (VWLPDWLRQ RI 7HFKQLFDO

,QHIILFLHQF\ LQ WKH 6WRFKDVWLF )URQWLHU 3URGXFWLRQ )XQFWLRQ 0RGHO�´ -RXUQDO RI

(FRQRPHWULFV� ���� ����� ��������

0HHXVHQ� :� DQG YDQ GHQ %URHFN� -� ³(IILFLHQF\ (VWLPDWLRQ IURP &REE�'RXJODV

3URGXFWLRQ )XQFWLRQ ZLWK &RPSRVHG (UURU�´ ,QWHUQDWLRQDO (FRQRPLF 5HYLHZ� ����

����� ��������

0RUULVRQ 3DXO� &�� *� )UHQJOH\� DQG :� -RKQVWRQ� ³(IILFLHQF\ LQ 1HZ =HDODQG 6KHHS DQG

%HHI )DUPLQJ� 7KH ,PSDFWV RI 5HIRUP´� 7KH 5HYLHZ RI (FRQRPLFV DQG 6WDWLVWLFV�

)RUWKFRPLQJ�

3DUN� $�� 6� 5R]HOOH� &� :RQJ� DQG &KDQJTLQJ 5HQ� ³'LVWULEXWLRQDO &RQVHTXHQFHV RI

5HIRUPLQJ /RFDO 3XEOLF )LQDQFH LQ &KLQD�´ 7KH &KLQD 4XDUWHUO\� ��� �6HSWHPEHU

������ ��� � ����

5R]HOOH 6� 5XUDO 3XEOLF )LQDQFH� 8QILQLVKHG :RUNLQJ 3DSHU� 6HSWHPEHU ����

6KHSKDUG� 5� 7KHRU\ RI &RVW DQG 3URGXFWLRQ )XQFWLRQV� 3ULQFHWRQ� 3ULQFHWRQ 8QLYHUVLW\ 3UHVV�

�����

6LFXODU� 7� ³7HQ <HDUV RI 5HIRUP� 3URJUHVV DQG 6HWEDFNV LQ $JULFXOWXUDO 3ODQQLQJ DQG 3ULFLQJ�´

LQ (GV� <� .XHK DQG 5� $VK� (FRQRPLF 7UHQGV LQ &KLQHVH $JULFXOWXUH� &ODUHQGRQ 3UHVV�

2[IRUG� �����

6WDWH 6WDWLVWLFDO %XUHDX� =KRQJJXR 7RQJML 1LDQMLDQ �&KLQD 6WDWLVWLFDO <HDUERRN�� %HLMLQJ�

=KRQJJXR 7RQJML &KXEDQVKH� 9DULRXV <HDUV�

7XUQHU� $�� /� %UDQGW� DQG 6� 5R]HOOH� 3URSHUW\ 5LJKWV )RUPDWLRQ DQG WKH 2UJDQL]DWLRQ RI

([FKDQJH DQG 3URGXFWLRQ LQ 5XUDO &KLQD� :RUNLQJ 3DSHU� -XO\ �� �����

:DQJ� -�� :DLOHV� (�� DQG &UDPHU� *� ³$ 6KDGRZ 3ULFH )URQWLHU 0HDVXUHPHQW RI 3URILW

(IILFLHQF\ ,Q &KLQHVH $JULFXOWXUH�´ $PHULFDQ -RXUQDO RI $JULFXOWXUDO (FRQRPLFV� ����

����� ��������

:RQJ� &� ³)LVFDO 5HIRUP DQG /RFDO ,QGXVWULDOL]DWLRQ� 7KH 3UREOHPDWLF 6HTXHQFLQJ RI

5HIRUP LQ 3RVW 0DR &KLQD�´ 0RGHUQ &KLQD� �� ��� $SULO ����� ��� � ����
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