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$EVWUDFW

,Q WKLV SDSHU ZH FRQVLGHU D VLPSOH /RJLVWLF UHODWLRQVKLS EHWZHHQ WKH UHODWLYH VL]H RI WKH +LGGHQ

(FRQRP\ LQ 1HZ =HDODQG� DQG WKH HIIHFWLYH WD[ UDWHV IRU WKH PDMRU WD[ FRPSRQHQWV� 7KH PRGHO WKDW

ZH HVWLPDWH IURP DQQXDO WLPH�VHULHV GDWD LV XVHG WR VLPXODWH WKH HIIHFWV RI FKDQJHV LQ ERWK WKH RYHUDOO

WD[ �EXUGHQ�� DQG LQ WKH WD[ �PL[�� RQ WKH VL]H RI WKH +LGGHQ (FRQRP\ DV D SHUFHQWDJH RI PHDVXUHG

*'3 LQ WKDW FRXQWU\� $W UHFHQW WD[DWLRQ OHYHOV� ZH ILQG WKDW IRU HYHU\ SHUFHQWDJH SRLQW UHGXFWLRQ LQ

WKH WD[�*'3 UDWLR� WKH +LGGHQ (FRQRP\�*'3 UDWLR GURSV E\ DERXW ��� SHUFHQWDJH SRLQWV� :H DOVR

ILQG WKDW WKH ODWWHU UDWLR LV YHU\ UHVSRQVLYH WR FKDQJHV LQ WKH WD[ �PL[� LQ IDYRXU RI UHODWLYHO\ PRUH

LQGLUHFW WD[DWLRQ� DQG WKDW DW DQ HIIHFWLYH WD[ UDWH RI DERXW ��� RI *'3� WKH LPSDFW RI WD[ FKDQJHV

RQ XQGHUJURXQG DFWLYLW\ EHJLQV WR GHFHOHUDWH� 7KH ODWWHU UHVXOWV VXJJHVWV D WD[ HYDVLRQ�HIILFLHQW

IURQWLHU IRU WKH WD[�*'3 UDWLR LQ 1HZ =HDODQG�
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�� ,QWURGXFWLRQ�

7KLV SDSHU FRQVLGHUV WKH UHODWLYH VL]H RI WKH +LGGHQ (FRQRP\ LQ 1HZ =HDODQG� RYHU WKH SHULRG ����

WR ����� DQG H[DPLQHV WKH LPSDFW RI FKDQJHV LQ ERWK WKH DJJHJDWH WD[ �EXUGHQ�� DQG LQ WKH WD[ �PL[�

�GLUHFW YHUVXV LQGLUHFW� DQG SHUVRQDO� FRUSRUDWH DQG LQGLUHFW WD[ DV D VKDUH RI WRWDO UHYHQXH�� RQ

XQGHUJURXQG HFRQRPLF DFWYLW\ LQ WKDW FRXQWU\� ,QWHUQDWLRQDOO\� WKHUH KDV EHHQ D UHYLYDO RI LQWHUHVW

�H�J�� 5DKPDQ ������� &DUDJDWD ������� 6FKQHLGHU ������� DQG WKH UHIHUHQFHV FLWHG E\ *LOHV �����G��

LQ HPSLULFDO DQDO\VHV RI WKH +LGGHQ (FRQRP\� +LGGHQ HFRQRPLF DFWLYLW\ LQ WKH IRUP RI WD[ HYDVLRQ

SRVHV D VHULRXV WKUHDW IRU WKH HIIHFWLYHQHVV RI ERWK ILVFDO DQG PRQHWDU\ SROLF\� DV ZHOO DV IRU UHVSHFW

IRU JRYHUQPHQW DQG WKH ODZ� ,Q DGGLWLRQ� HYDGHG WD[ UHSUHVHQWV D GHDGZHLJKW ORVV RQ WKH HFRQRP\�

DQG LW GLVWRUWV WD[DWLRQ HTXLW\ E\ VKLIWLQJ WKH WD[DWLRQ EXUGHQ WRZDUGV KRQHVW ILUPV DQG LQGLYLGXDOV�

7KLV FDQ UHVXOW LQ D VWLIOLQJ RI HFRQRPLF JURZWK DQG HPSOR\PHQW�

7KH VSHFLILF SXUSRVH RI WKLV SDSHU LV WR GHYHORS DQG HVWLPDWH D VLPSOH PRGHO RI WKH UHODWLRQVKLS

EHWZHHQ WKH VL]H RI WKH +LGGHQ (FRQRP\ �+� DQG WKH PDMRU FRPSRQHQWV RI WD[DWLRQ UHYHQXH �7� LQ

1HZ =HDODQG� :H XVH GDWD IRU WKH KLVWRULFDO WLPH�SDWK RI WKH +LGGHQ (FRQRP\ JHQHUDWHG IURP WKH

ODWHQW YDULDEOHV PRGHO RI *LOHV �����G�� DQG DQDO\VHG E\ *LOHV �����D�E�F�� $ UHODWHG VWXG\ UHSRUWHG

E\ *LOHV DQG &DUDJDWD ������ HVWLPDWHV VHYHUDO QRQ�OLQHDU UHODWLRQVKLSV EHWZHHQ WKH UDWLR RI +LGGHQ

WR 0HDVXUHG *'3 �+�*'3� DQG WKH UDWLR RI 7RWDO 7D[ 5HYHQXH WR *'3 �7�*'3�� ZLWK DQ DOORZDQFH

IRU F\FOLFDO JURZWK LQ UHDO RXWSXW� 7KH\ IDYRXU D /RJLVWLF IXQFWLRQDO IRUP� DQG ILQG WKDW WKHUH LV D

�QDWXUDO UDWH RI XQGHUJURXQG DFWLYLW\� �L�H�� WKH UDWH WKDW SUHYDLOV HYHQ ZLWK D ]HUR WD[ EXUGHQ� RI WKH
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RUGHU RI ���� RI PHDVXUHG �UHDO� *'3� DQG WKDW WKH XQGHUJURXQG DFWLYLW\ UDWH ZRXOG ULVH WR D

PLQLPXP RI ����� RI PHDVXUHG *'3 LI WRWDO WD[ UHYHQXH HTXDOOHG *'3 LQ QRPLQDO WHUPV�

:H GHYHORS D PRUH VRSKLVWLFDWHG DQG UHILQHG YDULDQW RI WKDW PRGHO LQ WKLV SDSHU� ,Q SDUWLFXODU� ZH

GLVWLQJXLVK EHWZHHQ WKH PDMRU FRPSRQHQWV RI WRWDO WD[ UHYHQXH � QDPHO\� SHUVRQDO� LQGLUHFW� FRUSRUDWH

DQG �RWKHU� WD[HV� DQG DOORZ IRU WKH VHSDUDWH HIIHFWV RI HDFK RI WKHVH FRPSRQHQWV �DV D SHUFHQWDJH

RI *'3� RQ WKH +LGGHQ (FRQRP\ UDWLR� 7KLV DOORZV XV WR H[SORUH WKH LPSOLFDWLRQV� IRU WKH UHODWLYH

VL]H RI WKH +LGGHQ (FRQRP\ LQ 1HZ =HDODQG� RI DOWHULQJ HLWKHU� RU ERWK� WKH RYHUDOO OHYHO RI WKH WD[

EXUGHQ DQG WKH WD[ PL[�

7KH QH[W VHFWLRQ GLVFXVVHV VRPH IHDWXUHV RI WKH GDWD WKDW DUH XVHG LQ WKLV VWXG\� LQFOXGLQJ LVVXHV

UHODWLQJ WR GDWD QRQ�VWDWLRQDULW\� 6HFWLRQ � GHVFULEHV WKH IRUPXODWLRQ RI RXU GLVDJJUHJDWHG /RJLVWLF

PRGHO� DQG WKH ZD\ LQ ZKLFK ZH PDNH LW FRQVLVWHQW ZLWK WKH DJJUHJDWH IRUPXODWLRQ RI *LOHV DQG

&DUDJDWD ������� 7KH HFRQRPHWULF HVWLPDWLRQ DQG WHVWLQJ UHVXOWV DUH GLVFXVVHG LQ VHFWLRQ �� DQG

VHFWLRQ � LV GHYRWHG WR D QXPEHU RI LOOXVWUDWLYH SROLF\ VLPXODWLRQV� 7KH ODWWHU SURYLGH GHWDLOV DERXW

WKH UHVSRQVH RI WKH +LGGHQ (FRQRP\ WR D UDQJH RI FKDQJHV LQ WKH PDJQLWXGH DQG IRUP RI WKH WD[�WDNH�

6HFWLRQ � GLVFXVVHV RQH SDUWLFXODUO\ LQWHUHVWLQJ SROLF\ VLPXODWLRQ WKDW UHODWHV WR WKH YDULRXV FKDQJHV

WR WKH 1HZ =HDODQG WD[ V\VWHP WKDW WRRN SODFH ZKHQ WKH *RRGV DQG 6HUYLFHV 7D[ �*67� ZDV

LQWURGXFHG LQ ����� 6RPH WHQWDWLYH UHVXOWV UHODWLQJ WR DQ HIILFLHQW IURQWLHU IRU WKH WD[�*'3 UDWLR

UHODWLYH WR WKH +LGGHQ (FRQRP\ DUH SURYLGHG LQ VHFWLRQ �� DQG VRPH FRQFOXGLQJ FRPPHQWV DQG

UHFRPPHQGDWLRQV DSSHDU LQ VHFWLRQ ��
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�� 'DWD ,VVXHV�

$QQXDO GDWD IRU WKH �+�*'3� YDULDEOH DUH DYDLODEOH GLUHFWO\ IRU WKH SHULRG ���� WR ���� IURP WKH

UHVXOWV RI *LOHV �����G�� 7KH QRPLQDO *'3 YDULDEOH LQFOXGHV DQ DOORZDQFH IRU VWRFN YDOXDWLRQ

DGMXVWPHQW� DQG WKH GDWD DUH DOVR WDNHQ IURP &ROJDWH ������� 0DWFKLQJ GDWD IRU ��������� KDYH EHHQ

REWDLQHG IURP WKH %XGJHW GRFXPHQWV� :H DOVR XVH GDWD IRU UHDO ��������� *URVV 'RPHVWLF 3URGXFW

�*'35�� DV LQ *LOHV �����G�� 7KH DQQXDO GDWD IRU 7RWDO 7D[ 5HYHQXH �7�� 3HUVRQDO 7D[ �73��

&RUSRUDWH 7D[ �7&�� ,QGLUHFW 7D[HV �7,� DQG 2WKHU 7D[HV �72� DUH RQ D %XGJHW �UDWKHU WKDQ ,QODQG

5HYHQH 'HSDUWPHQW� EDVLV� DQG DUH REWDLQHG IURP &ROJDWH ������� ZLWK SRVW����� GDWD KDYLQJ EHLQJ

FRPSLOHG E\ WKH 1HZ =HDODQG ,QODQG 5HYHQXH 'HSDUWPHQW DQG 1HZ =HDODQG 7UHDVXU\� 7D[HV SDLG

E\ QRQ�UHVLGHQWV DQG DEVHQWHHV DUH LQFOXGHG LQ 7&� DQG 73 LQFOXGHV 6RFLDO 6HFXULW\ WD[ LQ ���� DQG

���� �WKH ODVW \HDUV WKDW WKLV WD[ ZDV LPSRVHG DQG JDWKHUHG VHSDUDWHO\�� �2WKHU 7D[HV� DUH HVVHQWLDOO\

�WD[HV RQ LPPRYDEOH SURSHUW\�� DQG LQFOXGH JLIW GXWLHV� GHDWK GXWLHV DQG ODQG WD[� 7KH GDWD IRU

�+�*'3� DQG IRU �7�*'3� DUH SORWWHG LQ )LJXUH �� )LJXUH � VKRZV WKH IRXU WD[ FRPSRQHQWV DV

SURSRUWLRQV RI *'3� DQG )LJXUH � VKRZV WKH FRUUHVSRQGLQJ �WD[ VKDUHV� RYHU WKH VDPSOH SHULRG� $OO

RI WKH EDVLF GDWD DUH PHDVXUHG LQ PLOOLRQV RI �1HZ =HDODQG� GROODUV�

*LYHQ WKDW ZH DUH ZRUNLQJ ZLWK PDFURHFRQRPLF WLPH�VHULHV GDWD� WKH LVVXHV RI GDWD VWDWLRQDULW\ DQG

FRLQWHJUDWLRQ DUH LPSRUWDQW EHFDXVH WKH\ KDYH LPSOLFDWLRQV IRU WKH DSSURSULDWH IRUP LQ ZKLFK WKH GDWD

VKRXOG EH XVHG ZKHQ HVWLPDWLQJ DQ\ UHJUHVVLRQ UHODWLRQVKLSV� *LOHV DQG &DUDJDWD ������ UHSRUW
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UHVXOWV ZKLFK LQGLFDWH WKDW WKH UDWH RI JURZWK LQ *'35 LV D VWDWLRQDU\ VHULHV� ZKLOH �+�*'3� DQG

�7�*'3� DUH ERWK ,��� EXW FRLQWHJUDWHG� 1RWH WKDW WKH ODWWHU UHVXOW LPSOLHV WKDW WKHUH H[LVWV D XQLTXH

SDUDPHWHU �� VXFK WKDW >�+�*'3� � � �7�*'3�@  < � ZKHUH WKH VHULHV < LV ,���� RU VWDWLRQDU\�

1RZ� EUHDNLQJ 7RWDO 7D[ 5HYHQXH LQWR LWV FRPSRQHQWV� WKH SUHVHQFH RI FRLQWHJUDWLRQ DW WKH DJJUHJDWH

OHYHO LPSOLHV WKDW >�+�*'3� �� �73�*'3� � � �7,�*'3� � � �7&�*'3� � � �72�*'3�`@  <� DQG VR

WKHUH H[LVWV DW OHDVW RQH OLQHDU FRPELQDWLRQ RI �+�*'3� DQG WKH LQGLYLGXDO WD[ UDWLRV ZKLFK LV

VWDWLRQDU\� 7KLV VWDWLRQDULW\ LV LQGHHG DVVRFLDWHG ZLWK FRLQWHJUDWLRQ EHWZHHQ WKH ILYH YDULDEOHV

FRQFHUQHG� DV VRPH EDVLF 'LFNH\�)XOOHU XQLW URRW WHVWV LQGLFDWH WKDW HDFK RI WKH LQGLYLGXDO WD[ UDWHV

DUH ,���� *LYHQ WKDW ZH QRZ KDYH PRUH WKDQ WZR ,��� YDULDEOHV XQGHU FRQVLGHUDWLRQ WKH QDWXUH RI WKLV

FRLQWHJUDWLRQ� LQ WHUPV RI WKH QXPEHU RI FRLQWHJUDWLQJ YHFWRUV� FRXOG EH H[SORUHG IXUWKHU E\ PHDQV

RI WKH 0D[LPXP /LNHOLKRRG PHWKRGRORJ\ RI -RKDQVHQ DQG -XVHOLXV ������� EXW WKLV LV QRW GLUHFWO\

UHOHYDQW WR WKH SUHVHQW VWXG\� +RZHYHU� WKH SUHVHQFH RI FRLQWHJUDWLRQ LPSOLHV WKDW DOWKRXJK FHUWDLQ

RI WKH VHULHV WKDW ZH ZLOO EH XVLQJ LQ WKH PRGHO EHORZ DUH ,���� DOO RI WKH GDWD FDQ EH XVHG ZLWKRXW DQ\

SULRU GLIIHUHQFLQJ�

�� 0RGHO )RUPXODWLRQ�

)ROORZLQJ WKH DJJUHJDWLYH UHVXOWV LQ *LOHV DQG &DUDJDWD ������� ZH KDYH DGRSWHG D /RJLVWLF IXQFWLRQ

WR UHSUHVHQW WKH UHODWLRQVKLS EHWZHHQ �+�*'3� DQG WKH FRPSRQHQWV RI �7�*'3�� 7KH UDWH RI JURZWK

LQ UHDO �PHDVXUHG� *'3 LV DOVR LQFRUSRUDWHG LQWR WKH PRGHO
V VSHFLILFDWLRQ� ,W LV LPSRUWDQW WKDW WKH
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HVWLPDWHG UHODWLRQVKLS EDVHG RQ WKH GLVDJJUHJDWHG GDWD LV FRQVLVWHQW ZLWK WKH HDUOLHU DJJUHJDWH

UHODWLRQVKLS� DQG VR WKH SDUDPHWHU HVWLPDWHV IRU WKLV PRGHO ZKLFK DUH UHSRUWHG LQ 7DEOH � RI *LOHV

DQG &DUDJDWD ������ DUH XVHG WR LQWURGXFH DSSURSULDWH FRQVWUDLQWV RQ WKH FRHIILFLHQWV ZKHQ WKH PRGHO

EHORZ LV HVWLPDWHG E\ 0D[LPXP /LNHOLKRRG�

7KH DJJUHJDWH /RJLVWLF PRGHO RI *LOHV DQG &DUDJDWD ������� UHIHUUHG WR DERYH FDQ EH ZULWWHQ DV�

�+�*'3�  � � >� � H[S ^ � ��7�*'3� � ��� � ��`@ � �� ���*'35�*'35 � � HUURU ���

7KH FRUUHVSRQGLQJ PRGHO ZLWK WRWDO WD[ EURNHQ GRZQ LQWR LWV IRXU FRPSRQHQWV LV RI WKH IRUP�

�+�*'3�  � � >� � H[S ^ � ��73�*'3� � ��� � �� � ��7,�*'3� � ��� � �� � ��7&�*'3� � ��� � ��3 , &

� ��72�*'3� � ��� � �� `@ � �� ���*'35�*'35 � � HUURU�2 ��

'HILQLQJ

E  �� � �� � � E  �� � �� � � E  �� � �� �� E  �� � �� �� DQG E  E � E � E � E3 3 , , & & 2 2 3 , & 2�

WKH ODVW PRGHO FDQ EH ZULWWHQ DV�

�+�*'3�  � � >� � H[S ^ � E �73�*'3� � E �7,�*'3� � E �7&�*'3� � E �72�*'3�3 , & 2

� ��E`@ � �� ���*'35�*'35 � � HUURU���

:H WKHQ FRQVWUDLQ WKH SDUDPHWHUV VR WKDW �  ������ DQG E  ��������� WKHVH EHLQJ WKH SRLQW

HVWLPDWHV IRU WKH FRUUHVSRQGLQJ SDUDPHWHUV LQ WKH DJJUHJDWH /RJLVWLF PRGHO UHSRUWHG E\ *LOHV DQG

&DUDJDWD ������� 7KLV LPSOLHV� RI FRXUVH WKDW RQO\ WKUHH RI WKH SDUDPHWHUV E � E � E DQG E FDQ EH
3 , & 2

HVWLPDWHG IUHHO\ � :KHQ WKH UHVWULFWHG GLVDJJUHJDWHG PRGHO LV HVWLPDWHG E\ QRQ�OLQHDU 0D[LPXP�

/LNHOLKRRG� WKH SUHGLFWHG YDOXHV IRU WKH GHSHQGHQW YDULDEOH ZLOO WKHQ H[DFWO\ PDWFK WKRVH IURP WKH

HVWLPDWHG DJJUHJDWH PRGHO� ZLWKRXW DQ\ FRQVWUDLQW KDYLQJ WR EH SODFHG RQ ��
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�� (VWLPDWLRQ 5HVXOWV�

7KH 6+$=$0 ������ HFRQRPHWULFV SDFNDJH ZDV XVHG IRU DOO RI WKH HFRQRPHWULF DQDO\VLV LQ WKLV

VWXG\� DQG WKH UHVXOWV RI HVWLPDWLQJ WKH DERYH PRGHO XVLQJ D VDPSOH IURP ���� WR ���� DSSHDU LQ

7DEOH �� ,Q WKDW WDEOH� 5 LV WKH VTXDUHG FRUUHODWLRQ EHWZHHQ WKH DFWXDO DQG SUHGLFWHG YDOXHV IRU WKH�

GHSHQGHQW YDULDEOH� *2) LV WKH &KL 6TXDUH �ZLWK RQH GHJUHH RI IUHHGRP� VWDWLVWLF IRU WHVWLQJ WKH

1RUPDOLW\ RI WKH HUURUV� DQG ': LV WKH H[DFW 'XUELQ�:DWVRQ VWDWLVWLF DV SURSRVHG IRU QRQ�OLQHDU

PRGHOV E\ :KLWH ������� $V\PSWRWLF �W�YDOXHV� DSSHDU LQ SDUHQWKHVHV EHORZ WKH SDUDPHWHU HVWLPDWHV�

7KHUH LV QR HYLGHQFH RI ILUVW�RUGHU VHULDO FRUUHODWLRQ LQ WKH UHVLGXDOV� DQG DOWKRXJK WKH S�YDOXH IRU WKH

1RUPDOLW\ WHVW VWDWLVWLF LV PDUJLQDO� WKLV WHVW LV RQO\ DV\PSWRWLF DQG KDV TXLWH ORZ SRZHU LQ VPDOO

VDPSOHV� 7KH RYHUDOO TXDOLW\ RI WKLV HVWLPDWHG PRGHO FRPSDUHV YHU\ IDYRXUDEO\ ZLWK WKRVH RI WKH

HVWLPDWHG DJJUHJDWH PRGHOV UHSRUWHG LQ 7DEOH � RI *LOHV DQG &DUDJDWD �������

�� 6RPH %DVLF 6LPXODWLRQ 5HVXOWV�

$ QXPEHU RI LOOXVWUDWLYH VLPXODWLRQV KDYH EHHQ XQGHUWDNHQ ZLWK WKH DERYH HVWLPDWHG PRGHO WR

GHWHUPLQH WKH H[WHQW WR ZKLFK WKH �+�*'3� UDWLR ZRXOG KDYH EHHQ DIIHFWHG KLVWRULFDOO\ E\ FKDQJHV

LQ WKH RYHUDOO WD[ EXUGHQ DQG�RU FKDQJHV LQ WKH WD[ PL[� 7KDW LV� WKH HVWLPDWHG FRHIILFLHQW YDOXHV IURP

7DEOH � KDYH EHHQ XVHG LQ FRQMXQFWLRQ ZLWK VXLWDEO\ PRGLILHG WD[ GDWD WR SUHGLFW WKH YDOXHV RI WKH

GHSHQGHQW YDULDEOH RI WKH PRGHO� \HDU E\ \HDU� IURP ���� WR �����
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7DEOH � SURYLGHV VRPH EDVLF FRPSDUDWLYH UHVXOWV� ,Q WKDW 7DEOH� WKH �FRQWURO� WLPH�SDWK VKRZV WKH

SUHGLFWHG YDOXHV RI �+�*'3� ZLWK DOO RI WKH GDWD VHW WR WKHLU DFWXDO KLVWRULFDO YDOXHV � WKLV LV WKH VHULHV

RI SUHGLFWHG YDOXHV ZKHQ WKH PRGHO LV HVWLPDWHG� 7KH �FRQWURO� SURYLGHV D EHQFK�PDUN WLPH�SDWK

DJDLQVW ZKLFK WKH RWKHU VLPXODWLRQ SDWKV VKRXOG EH FRPSDUHG� 7KH SROLF\ FKDQJHV UHIHUUHG WR LQ WKH

UHVW RI 7DEOH � DUH DV IROORZV�

3ROLF\ � 7KH WRWDO WD[ EXUGHQ LV XQDOWHUHG IURP LWV KLVWRULFDO SDWK� EXW WKH WD[ PL[ LV DOWHUHG E\

LQWHUFKDQJLQJ WKH KLVWRULFDO YDOXHV IRU SHUVRQDO DQG LQGLUHFW WD[HV� �7KH YDOXHV RI 7&

DQG 72 DUH XQDOWHUHG��

3ROLF\ � 7KH WD[ PL[ LV FKDQJHG E\ VHWWLQJ SHUVRQDO WD[HV WR ]HUR LQ HYHU\ SDVW SHULRG� DQG

LQFUHDVLQJ LQGLUHFW WD[HV WR FRPSHQVDWH� VR WKDW WKH WRWDO WD[ EXUGHQ LV XQDOWHUHG LQ

HYHU\ \HDU� �7KH YDOXHV RI 7& DQG 72 DUH XQDOWHUHG��

3ROLF\ � 7KH WD[ PL[ LV XQDOWHUHG� EXW WKH WD[ EXUGHQ LV KDOYHG LQ HDFK \HDU�

3ROLF\ � $V IRU 3ROLF\ �� EXW WKH WRWDO WD[ EXUGHQ LV KDOYHG DV IRU 3ROLF\ ��

3ROLF\ � $V IRU 3ROLF\ �� EXW WKH WRWDO WD[ EXUGHQ LV KDOYHG DV IRU 3ROLF\ ��

:H VHH IURP 7DEOH � WKDW WKH SROLFLHV RXWOLQHG DERYH DUH VWULFWO\ LQFUHDVLQJO\ HIIHFWLYH� LQ WHUPV RI

UHGXFLQJ WKH VL]H RI WKH +LGGHQ (FRQRP\ UHODWLYH WR WKH PHDVXUHG HFRQRP\� DV ZH PRYH IURP 3ROLF\

� WKURXJK WR 3ROLF\ �� )URP )LJXUH � ZH NQRZ WKDW SHUVRQDO LQFRPH WD[HV ZHUH JUHDWHU WKDQ LQGLUHFW

WD[HV LQ HYHU\ \HDU IURP ���� WR ����� )RU H[DPSOH� SHUVRQDO WD[HV DQG LQGLUHFW WD[HV DFFRXQWHG IRU

����� DQG ����� RI WRWDO WD[ UHYHQXH� UHVSHFWLYHO\� LQ ����� 6R� 3ROLF\ � LQYROYHV D VXEVWDQWLDO
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GHFUHDVH LQ GLUHFW WD[HV �H�J�� ��� LQ ����� DQG DQ LQFUHDVH LQ LQGLUHFW WD[HV �H�J�� ��� LQ ������

EXW ZLWKRXW DQ\ FKDQJH LQ WKH DJJUHJDWH WD[ EXUGHQ� ,W LV QRW VXUSULVLQJ� WKHUHIRUH� WKDW WKH UHODWLYH

VL]H RI WKH +LGGHQ (FRQRP\ IDOOV LQ HYHU\ \HDU XQGHU WKLV SROLF\� IRU H[DPSOH WR URXJKO\ ���� RI

PHDVXUHG *'3 LQ ����� DQG E\ DQ DYHUDJH RI ����� �L�H�� IURP ����� WR ������ RYHU WKH IXOO VDPSOH

SHULRG� 7KLV LQGLFDWHV WKH SRZHUIXO HIIHFW RI LQGLUHFW WD[HV ZLWK UHVSHFW WR EHKDYLRXU DIIHFWLQJ DFWLYLW\

LQ WKH +LGGHQ (FRQRP\ LQ 1HZ =HDODQG�

7KH H[SODQDWLRQ IRU WKH WD[ HYDVLRQ PLQLPLVDWLRQ SRWHQWLDO RI LQGLUHFW WD[HV LV EDVHG RQ WKH WKHRU\ RI

LQFHQWLYH VWUXFWXUHV DQG OHDUQHG EHKDYLRXU �*LOHV DQG &DUDJDWD� ������ 7KH OHDUQLQJ FXUYH LV DQ

HYROXWLRQDU\ GHSLFWLRQ RI WKH EHKDYLRXUDO FRQVHTXHQFHV RI WKH LQFHQWLYH VWUXFWXUH RSHUDWLQJ LQ D

SDUWLFXODU MXULVGLFWLRQ RU RUJDQLVDWLRQ� 7D[HV DUH D FXUUHQW DQG SRWHQWLDO FRVW RI GRLQJ EXVLQHVV IRU

ILUPV� DQG D FXUUHQW DQG SRWHQWLDO FRVW RI OLYLQJ IRU LQGLYLGXDOV� -XVW DV WD[HV UHGXFH FDVK IORZ IRU

ILUPV� WKH\ DOVR UHGXFH GLVSRVDEOH LQFRPH IRU LQGLYLGXDOV� $V D UHVXOW� WD[HV DIIHFW WKH LQFHQWLYH

VWUXFWXUHV RI ERWK ILUPV DQG LQGLYLGXDOV� 0LQLPLVLQJ WD[HV LV D WUXH FRVW VDYLQJV DQG ERWK ILUPV DQG

LQGLYLGXDOV DWWHPSW WR PD[LPLVH UHZDUGV DW PLQLPDO FRVW ZLWK UHVSHFW WR WKHLU LQWHUDFWLRQ ZLWK WKH WD[

V\VWHP� 7KHUH DSSHDU WR EH PRUH RSSRUWXQLWLHV DQG OHVV FRQVWUDLQWV IRU LQGLYLGXDOV DQG ILUPV WR

PLQLPLVH LQFRPH DV FRPSDUHG WR LQGLUHFW WD[HV�

)LUVW� LQFRPH LV HDVLHU WR GLVJXLVH WKDQ D VDOHV WUDQVDFWLRQ EHFDXVH LQGLYLGXDOV KDYH PRUH FRQWURO RYHU

RSSRUWXQLWLHV WR GLVJXLVH LQFRPH WKDQ RYHU RSSRUWXQLWLHV WR GLVJXLVH SXUFKDVHV� EHFDXVH LQFRPH LV

JHQHUDOO\ IURP D IHZ VRXUFHV NQRZQ SHUVRQDOO\ WR WKH WD[SD\HU� ZKLOH SXUFKDVHV DUH JHQHUDOO\ PDGH
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LQ VWRUHV RZQHG DQG PDQDJHG E\ SHRSOH ZLWK ZKRP WKH WD[SD\HU KDV QR SHUVRQDO FRQWDFWV� 7KH

WUDQVDFWLRQ FRVWV RI RUJDQLVLQJ D QHWZRUN RI QRQ�PDUNHW WUDQVDFWLRQV RU RUJDQLVHG WD[ HYDVLRQ RI VDOHV

DUH KLJK DV FRPSDUHG WR WKH WUDQVDFWLRQ FRVWV RI HYDGLQJ SHUVRQDO LQFRPH WD[ �EH\RQG WKH VFRSH RI

SD\�DV�\RX�HDUQ RU LQFRPH ZLWKKROGLQJ WD[ DW VRXUFH UHJLPHV��

6HFRQG� WD[SD\HUV DUH PRUH PRWLYDWHG WR SURWHFW WKHLU LQFRPH IURP DOO LQFXUVLRQV VXFK DV WD[DWLRQ�

EHFDXVH LQFRPH LV D SHUVRQDO SRVVHVVLRQ DQG D WD[ RQ VXFK LQFRPH LV D GLUHFW WKUHDW WR D SHUVRQDO

SRVVHVVLRQ� 7KLV LQFRPH LV GHHPHG� HLWKHU H[SOLFLWO\ RU H[SOLFLWO\� E\ WKH WD[SD\HU WR EH D SURSHUW\

ULJKW� DQG LV GHIHQGHG DFFRUGLQJO\� 2Q WKH RWKHU KDQG� D WD[ RQ D FRQVXPSWLRQ LWHP LV D WD[ RQ DQ

LWHP RZQHG E\ VRPHRQH HOVH� DQG RQO\ EHFRPHV D WKUHDW LI WKH WD[SD\HU GHFLGHV WR EX\ WKH LWHP �DV

FRPSDUHG WR GRLQJ ZLWKRXW� EDUWHULQJ RU VWHDOLQJ� HDFK RI ZKLFK FRQWDLQV FRVWV DQG ULVNV�� 7KLUG�

EHFDXVH LQFRPH LV D SHUVRQDO SRVVHVVLRQ WKH ULVNV RI JHWWLQJ FDXJKW DUH ORZHU WKDQ IRU D ILUP ZKLFK

QHHGV WR NHHS DXGLWHG UHFRUGV RI VDOHV DQG IRU ZKLFK $EHQFKPDUN# RU $FRPSDUDEOHV# ILUP SURILOHV DUH

DYDLODEOH WR WKH WD[ DXGLW WHDP�

)RXUWK� WKH UHZDUGV IRU HYDGLQJ RQ SHUVRQDO WD[ DUH KLJKHU WKDQ WKH UHZDUGV IRU HYDGLQJ FRQVXPSWLRQ

WD[ EHFDXVH LQFRPH LV JHQHUDOO\ ODUJHU WKDQ SXUFKDVHV� 5HODWHG WR WKLV LV WKH IDFW WKDW WKH WD[ UDWH RQ

LQFRPH LV KLJKHU WKDQ RQ FRQVXPSWLRQ� WKXV WKH WD[SD\HU ZLOO VHH WKDW WKHUH LV PRUH DW VWDNH LQ LQFRPH

WD[ HYDVLRQ DV FRPSDUHG WR VDOHV WD[ HYDVLRQ� $V D UHVXOW RI WKHVH HOHPHQWV RI FRQWURO� SRVVHVVLRQ DQG

UHZDUG� WKH RSSRUWXQLWLHV DQG FRQVWUDLQWV IDYRXU WKH FKRLFH RI LQFRPH WD[ HYDVLRQ DV FRPSDUHG WR

FRQVXPSWLRQ WD[ HYDVLRQ� $FFURUGLQJO\� LQGLYLGXDOV SUREDEO\ GHYRWH PRUH OHDUQLQJ WLPH
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WR PLQLPLVLQJ LQFRPH WD[HV DV FRPSDUHG WR LQGLUHFW WD[HV� ZKLFK UHLQIRUFHV WKHLU SUHIHUHQFH IRU

LQFRPH WD[ HYDVLRQ�

0DNLQJ D VLPSOH FRPSDULVRQ EHWZHHQ MXVW 3ROLFLHV � DQG �� WKH ODWWHU REYLRXVO\ LQYROYHV MXVW D

�VWURQJHU� WD[ PL[ FKDQJH RI WKH DERYH W\SH WKDQ GRHV WKH IRUPHU SROLF\� )RU H[DPSOH� XQGHU 3ROLF\

�� ����� RI WRWDO WD[ UHYHQXH ZRXOG QRZ EH JDWKHUHG E\ LQGLUHFW WD[DWLRQ LQ ����� ZKLOH WKH VKDUHV

RI FRUSRUDWH DQG �RWKHU� WD[HV ZRXOG EH XQDOWHUHG IURP WKHLU DFWXDO YDOXHV� $FFRUGLQJO\� WKH UHODWLYH

PDJQLWXGHV RI WKH 3ROLF\ � DQG 3ROLF\ � ILJXUHV LQ 7DEOH � DUH WR EH DQWLFLSDWHG� 0RYLQJ EHWZHHQ

3ROLFLHV � DQG �� WKH VKDUH RI LQGLUHFW WR WRWDO WD[ UHYHQXH LQFUHDVHV E\ ��� LQ ����� 7KLV LV D OLWWOH

OHVV WKDQ GRXEOH WKH SHUFHQWDJH LQFUHDVH LQ WKLV VKDUH EHWZHHQ WKH �FRQWURO� DQG 3ROLF\ �� &RPSDULQJ

WKH VDPSOH DYHUDJH YDOXHV IRU WKH VKDUHV� WKDW IRU LQGLUHFW WD[HV ULVHV IURP ����� WR ����� EHWZHHQ

WKH �FRQWURO� DQG 3ROLF\ � �D ULVH RI ����� ZKLOH LW ULVHV IURP ����� WR ����� �D ULVH RI ����

EHWZHHQ 3ROLFLHV � DQG �� &RQWLQXLQJ WR XVH VDPSOH DYHUDJHV� ZH VHH WKDW LQ WDQGHP ZLWK WKHVH

FKDQJHV� WKH UHODWLYH VL]H RI WKH +LGGHQ (FRQRP\ IHOO E\ ����� EHWZHHQ WKH �FRQWURO� DQG 3ROLF\ ��

DQG E\ ����� EHWZHHQ 3ROLFLHV � DQG �� 7KHVH ILJXUHV LPSO\ DYHUDJH HODVWLFLWLHV RI DSSUR[LPDWHO\ �

���� DQG ����� UHVSHFWLYHO\� DJDLQ XQGHUVFRULQJ WKH SRWHQWLDO LPSDFW RQ WKH +LGGHQ (FRQRP\ RI

FKDQJHV LQ LQGLUHFW WD[DWLRQ� HYHQ DW TXLWH KLJK UDWHV IRU WKH ODWWHU�

5HFDOOLQJ WKH GHILQLWLRQ RI 3ROLF\ �� JLYHQ DERYH� ZH VHH WKDW LW LQYROYHV D VLWXDWLRQ LQ ZKLFK WKH

WD[�*'3 UDWLR LV KDOYHG �H�J�� IURP ����� WR ����� LQ ����� XQLIRUPO\ DFURVV DOO WD[ FRPSRQHQWV�

7KXV� LW LV VWLOO WKH FDVH WKDW ����� RI WD[ UHYHQXH LV LQ WKH IRUP RI SHUVRQDO WD[� ����� LV E\ ZD\ RI
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LQGLUHFW WD[HV� DQG ����� FRPHV IURP FRUSRUDWH WD[HV LQ ����� IRU LQVWDQFH� 7KH UHVXOW LV D VKULQNDJH

LQ WKH UHODWLYH VL]H RI WKH +LGGHQ (FRQRP\ IURP D ��FRQWURO�� YDOXH RI DSSUR[LPDWHO\ ��� WR D YDOXH

RI DSSUR[LPDWHO\ ��� LQ ����� 7KDW LV� DW DFWXDO ���� UDWHV� IRU HDFK SHUFHQWDJH SRLQW UHGXFWLRQ LQ

WKH DJJUHJDWH WD[ EXUGHQ� WKH +LGGHQ (FRQRP\ GHFOLQHV E\ DSSUR[LPDWHO\ ��� SHUFHQWDJH SRLQWV� 7KH

UHVXOW LQ ���� LV D VLPXODWHG �+�*'3� UDWLR ZKLFK LV FORVH WR WKH DFWXDO KLVWRULFDO PLQLPXP RI �����

LQ ����� DQG WR WKH VLPXODWHG KLVWRULFDO PLQLPXP RI ����� LQ ����� $ PRUH H[WHQVLYH GLVFXVVLRQ RI

RWKHU VLPXODWLRQV LQYROYLQJ FKDQJHV WR WKH DJJUHJDWH WD[�*'3 UDWLR LQ WKH DEVHQFH RI FKDQJHV WR WKH

WD[�PL[ LV JLYHQ E\ *LOHV DQG &DUDJDWD ������� 7KDW GLVFXVVLRQ DOVR LQFOXGHV DOWHUQDWLYH

LQWHUSUHWDWLRQV� VXFK DV H[SOLFLW HODVWLFLW\ FDOFXODWLRQV� RI WKH LPSDFW RI VXFK WD[ FKDQJHV�

3ROLF\ � LV XVHIXO KHUH� KRZHYHU� DV SDUW RI WKH EDVLV IRU FRPSDULQJ WKH HIIHFWV RI FKDQJHV LQ WKH WD[

EXUGHQ ZLWK WKRVH RI FKDQJHV LQ WKH WD[�PL[� &RQVLGHULQJ 3ROLF\ � DORQJVLGH 3ROLFLHV � DQG �� ZH VHH

LI WKHUH LV D VXIILFLHQWO\ ODUJH UHGXFWLRQ LQ WKH RYHUDOO WD[ EXUGHQ� ZLWK QR FKDQJH WR WKH WD[ PL[� WKHQ

WKLV FDQ UHVXOW LQ D JUHDWHU UHGXFWLRQ LQ XQGHUJURXQG DFWLYLW\ WKDQ FDQ EH DFKLHYHG E\ TXLWH

GUDPDWLF FKDQJHV WR WKDW PL[� 7KH GHWDLOV RI WKLV ODVW UHVXOW DUH H[SORUHG IXUWKHU� DQG LQ PRUH GHWDLO�

EHORZ�

*LYHQ WKH DERYH UHVXOWV� WKRVH DVVRFLDWHG ZLWK 3ROLFLHV � DQG � DUH RUGHUHG DFFRUGLQJ WR RXU

H[SHFWDWLRQV� &RQVLGHULQJ 3ROLF\ �� ZH VHH WKDW WKH VLPXODWHG ILJXUHV IRU �+�*'3� DUH RQO\ VOLJKWO\

OHVV WKDQ WKRVH DVVRFLDWHG ZLWK 3ROLF\ � DQG� QRW VXUSULVLQJO\� WKVH IRU 3ROLF\ � DUH WKH ORZHVW RI WKRVH

FRQVLGHUHG LQ WKLV SDUW RI WKH DQDO\VLV�
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7DEOH � VKRZV WKH UHVXOWV RI PRUH GHWDLOHG VLPXODWLRQV LQ WKH VSLULW RI 3ROLF\ �� DERYH� 7KHUH�

UHGXFWLRQV LQ WKH WRWDO WD[ EXUGHQ UDQJLQJ IURP ��� WR ���� �L�H�� QR WD[HV� DUH FRQVLGHUHG� \HDU E\

\HDU� ZLWK QR FKDQJH WR WKH WD[ PL[� 7KH UHVXOWV FRUUHVSRQGLQJ WR D ��� WD[ FXW LQ WKLV WDEOH DUH MXVW

WKRVH VKRZQ IRU 3ROLF\ � LQ 7DEOH �� ,Q DGGLWLRQ� LW VKRXOG EH QRWHG WKDW LQ WKH FDVH RI ]HUR WD[HV �D

���� WD[ FXW�� WKH PHDQ ILJXUH RI ����� RYHU WKH WLPH�SHULRG LQ TXHVWLRQ GLIIHUV VOLJKWO\ IURP WKH

ILJXUH RI ����� UHSRUWHG IRU WKH /RJLVWLF PRGHO LQ 7DEOH � RI *LOHV DQG &DUDJDWD ������ ZKHQ WKHUH

LV QR WD[ EXUGHQ� 7KLV UHIOHFWV WKH IDFW WKDW WKH UDWH RI JURZWK LQ UHDO *'3 ZDV VHW WR ]HUR LQ REWDLQLQJ

WKH ODWWHU ILJXUH� ZKHUHDV WKH DFWXDO KLVWRULFDO YDOXHV IRU WKLV YDULDEOH DUH XVHG WR JHQHUDWH WKH

VLPXODWLRQ SDWKV KHUH� DQG WKLV JURZWK ZDV SRVLWLYH RQ DYHUDJH RYHU WKH VDPSOH�

:H VHH WKDW UHGXFLQJ WKH WRWDO WD[ EXUGHQ DOZD\V UHGXFHV WKH �+�*'3� UDWLR� DV LV H[SHFWHG IURP WKH

GLVFXVVLRQ DERYH� DQG IURP WKH UHODWHG UHVXOWV RI &DUDJDWD DQG 6PDOO ������ DQG RI *LOHV DQG

&DUDJDWD ������� &RPSDULQJ WKH UHVXOWV LQ 7DEOH � ZLWK WKDW IRU 3ROLF\ � LQ 7DEOH �� ZH DOVR VHH WKDW

D XQLIRUP UHGXFWLRQ LQ WKH WD[ EXUGHQ RI WKH RUGHU RI ��� LV URXJKO\ HTXLYDOHQW WR DOWHULQJ WKH WD[

PL[ E\ LQWHUFKDQJLQJ WKH UROHV RI SHUVRQDO DQG LQGLUHFW WD[HV� LQ WHUPV RI WKH UHGXFWLRQ LQ WKH UHODWLYH

VL]H RI WKH +LGGHQ (FRQRP\� 6LPLODUO\� D IODW UHGXFWLRQ RI URXJKO\ ��� LQ DOO WD[ FRPSRQHQWV LV

QHHGHG LQ RUGHU WR UHGXFH WKH VL]H RI WKH +LGGHQ (FRQRP\ WR WKH GHJUHH WKDW FDQ EH DFKLHYHG E\

PHDQV RI 3ROLF\ � LQ 7DEOH ��

$ FRUUHVSRQGLQJ VHW RI UHVXOWV� ZKLFK SURYLGH PRUH GHWDLO DORQJ WKH OLQHV RI 3ROLF\ � DERYH� DUH JLYHQ

LQ 7DEOH �� ,Q WKDW FDVH� WKH WRWDO WD[ EXUGHQ LV DJDLQ UHGXFHG E\ DPRXQWV UDQJLQJ IURP ��� WR ����
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RI LWV RULJLQDO YDOXH� DQG VLPXOWDQHRXVO\ WKH WD[ PL[ LV DGMXVWHG E\ LQWHUFKDQJLQJ WKH YDOXHV RI 73 DQG

7, LQ HDFK \HDU� 7KH ODVW FROXPQ LQ 7DEOH � LV LGHQWLFDO WR LWV FRXQWHUSDUW LQ 7DEOH �� DV LW VKRXOG EH

� LI WRWDO WD[HV DUH ]HUR �D ���� UHGXFWLRQ LQ WKH EXUGHQ�� WKHQ DOWHULQJ WKH WD[ PL[ LV QRW DQ LVVXH�

6LPLODUO\� WKH UHVXOWV LQ 7DEOH � FRUUHVSRQGLQJ WR D ��� WD[ FXW DUH MXVW WKRVH IRU 3ROLF\ � LQ 7DEOH

�� $SDUW IURP WKLV ODVW UHVXOW� WKH ILJXUHV LQ 7DEOH � DUH XQDPELJXRXVO\ VPDOOHU WKDQ WKHLU FRXQWHUSDUWV

LQ 7DEOH �� 7KLV LV H[DFWO\ DV ZRXOG EH H[SHFWHG IURP RXU GLVFXVVLRQ DERYH RI WKH UHVXOWV LQ 7DEOH ��

�� 7KH ,QWURGXFWLRQ RI WKH *RRGV DQG 6HUYLFHV 7D[�

,PSRUWDQW FKDQJHV WR WKH WD[DWLRQ V\VWHP ZHUH LQWURGXFHG LQ 1HZ =HDODQG LQ 2FWREHU ����� $W WKDW

WLPH� VDOHV WD[HV ZHUH DEROLVKHG DQG WKH *RRGV DQG 6HUYLFHV 7D[ �*67� ZDV LQWURGXFHG� DW DQ LQLWLDO

UDWH RI ��� ZKLFK ZDV VXEVHTXHQWO\ UDLVHG WR LWV SUHVHQW UDWH RI ����� LQ ����� 6LPXOWDQHRXVO\�

PDMRU FKDQJHV ZHUH PDGH WR WKH SHUVRQDO LQFRPH WD[ DQG FRUSRUDWH WD[ VFDOHV� ZLWK WKH HIIHFWV RI

VLPSOLI\LQJ WKHLU VWUXFWXUH DQG UHGXFLQJ WKH H[WHQW WR ZKLFK WKH\ ZHUH UHJUHVVLYH� 7KHVH FKDQJHV

DIIHFW WKH GDWD IURP ���� WR �����

7DEOH � RIIHUV VRPH VLPSOH UHVXOWV UHODWLQJ WR WKH TXHVWLRQ� �,I WKH *67 KDG QRW EHHQ LQWURGXFHG� KRZ

PLJKW WKLV KDYH DIIHFWHG WKH UHODWLYH VL]H RI WKH +LGGHQ (FRQRP\"� 7KH UHVXOWV LQ WKDW WDEOH DOORZ IRU

WZR EDVLF VLWXDWLRQV� )LUVW� WKH UHYHQXH GXH WR WKH *67 PD\ KDYH EHHQ IRUHJRQH WRWDOO\� 6HFRQG� WKLV

IRUHJRQH *67 UHYHQXH PD\ KDYH EHHQ PDGH XS FRPSOHWHO\ YLD MXVW RQH RI SHUVRQDO� FRPSDQ\�
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RU RWKHU WD[HV� &OHDUO\� WKHUH DUH DOVR RWKHU SRVVLELOLWLHV� DOWKRXJK WKHVH DUH QRW H[SORUHG IXUWKHU KHUH�

7KH VLPXODWLRQV UHSRUWHG LQ WKDW WDEOH DUH EDVHG RQ GDWD IRU 73� 7,� 7& DQG 72 ZKLFK GLIIHU IURP WKH

DFWXDO KLVWRULFDO ILJXUHV RQO\ E\ DQ DPRXQW HTXDO WR WKH WLPH SDWK IRU WKH *67� 6R� WKH\ IRFXV RQ D

SDUWLDO HIIHFW UHODWLQJ WR WKH *67� DQG WKH RWKHU WD[DWLRQ FKDQJH QRWHG DERYH DUH VWLOO LQFRUSRUDWHG

LQWR WKH GDWD DQG KHQFH LQWR WKH DQDO\VLV�

)URP 7DEOH � ZH VHH WKDW WKH *67 KDV DFFRXQWHG IRU DSSUR[LPDWHO\ ��� RI WRWDO WD[ UHYHQXH RQ

DYHUDJH VLQFH LWV LQFHSWLRQ� IRU DERXW ��� RI WRWDO WD[ UHYHQXH LQ UHFHQW \HDUV� DQG �DV FDQ EH VHHQ

IURP )LJXUH �� IRU WKH EXON RI LQGLUHFW WD[HV� 6R� LI WKH *67 KDG QRW EHHQ LQWURGXFHG DQG DOO RI WKLV

SRWHQWLDO UHYHQXH KDG EHHQ IRUHJRQH� ZH NQRZ IURP WKH UHVXOWV LQ 7DEOHV � � � WKDW �+�*'3� ZRXOG

EH H[SHFWHG WR EH ORZHU WKDQ IRU WKH FRUUHVSRQGLQJ �FRQWURO� YDOXHV� 2I FRXUVH� XQGHU WKLV VFHQDULR

WKHUH LV D UHGXFWLRQ LQ WRWDO UHYHQXH DQG D FKDQJH LQ WKH WD[ PL[ RI D IRUP WKDW LV QRW FRYHUHG LQ WKRVH

HDUOLHU WDEOHV�

7KH QDWXUH RI WKLV FKDQJH WR WKH WD[ PL[ LV VKRZQ LQ 7DEOH �� 2EYLRXVO\� LQ WKH DEVHQFH RI WKH *67

WKHUH LV D FKDQJH LQ WKH PL[ LQ IDYRXU RI GLUHFW �HVSHFLDOO\ SHUVRQDO� WD[HV� DQG DW WKH H[SHQVH RI

LQGLUHFW WD[HV� :H NQRZ IURP �WKH UHYHUVH RI� 3ROLFLHV � DQG � LQ 7DEOH �� WKDW WKLV DORQH ZRXOG

LQGXFH DQ LQFUHDVH LQ �+�*'3�� +RZHYHU� ZLWK QR *67 WKHUH LV D UHGXFWLRQ LQ WKH RYHUDOO WD[ EXUGHQ

RI WKH RUGHU RI ��� WR ���� DQG WKLV DORQH ZRXOG OHDG WR D GHFUHDVH LQ �+�*'3�� DV ZH NQRZ IURP

7DEOH �� 7KLV H[DPSOH LV XVHIXO DV LW XQGHUVFRUHV WKH �SRVVLEO\ RSSRVLQJ� HIIHFWV DULVLQJ IURP FKDQJHV

LQ WKH WD[ EXUGHQ DQG FKDQJHV LQ WKH WD[ PL[� ,Q WKLV SDUWLFXODU FDVH WKH EXUGHQ HIIHFW



��

7D[HV DQG WKH +LGGHQ (FRQRP\

RXWZHLJKV WKH PL[ HIIHFW� DQG WKH QHW UHVXOW LV D IDOO LQ �+�*'3� LI WKH IRUHJRQH *67 UHYHQXH LV QRW

UHFRYHUHG YLD VRPH RWKHU IRUP RI WD[DWLRQ�

2Q WKH RWKHU KDQG� VXSSRVH WKDW WKH *67 KDG QRW EHHQ LQWURGXFHG DQG WKDW WKH IRUHJRQH *67 UHYHQXH

KDG EHHQ UHFRYHUHG FRPSOHWHO\ YLD LQFUHDVHG SHUVRQDO DQG FRUSRUDWH WD[HV� 7KH ODVW FROXPQ LQ 7DEOH

� VLPXODWHV WKLV VLWXDWLRQ� ZLWK WKH *67 UHYHQXH EHLQJ SDUWLWLRQHG� \HDU E\ \HDU� DFURVV SHUVRQDO DQG

FRUSRUDWH WD[HV DFFRUGLQJ WR WKLHU UHODWLYH VKDUHV RI WRWDO WD[ UHYHQXH� :H VHH WKDW LQ WKLV FDVH� WKH

UHODWLYH VL]H RI WKH +LGGHQ (FRQRP\ ZRXOG KDYH EHHQ JUHDWHU WKDQ LQ WKH KLVWRULFDO �FRQWURO�� 7KLV

UHVXOW DOVR PDNHV LQWXLWLYH VHQVH� 2QH ZRXOG DQWLFLSDWH D ULVH LQ WKH +LGGHQ�0HDVXUHG (FRQRP\ UDWLR

LI WKH WD[ EXUGHQ RQ SHUVRQDO LQFRPH LQFUHDVHV� EHFDXVH WKH LQFHQWLYH WR HYDGH LV VWURQJHU ZKHQ

LQFRPH LV XQGHU WKUHDW� 6LPLODUO\� LQ WKH FDVH RI FRPSDQLHV� ODUJH ILUPV ZLOO KDYH D JUHDWHU LQFHQWLYH

WR DYRLG� DQG VPDOOHU ILUPV ZLOO EH VWLPXODWHG WR HYDGH� LI WKHUH LV D VKLIW IURP D FRQVXPSWLRQ WD[ WR

D WD[ ZKLFK PRUH GLUHFWO\ WDUJHWV ILUPV
 LQFRPHV�

2EYLRXVO\� DOO RI WKH VLPXODWLRQV ZKLFK DUH UHSRUWHG LQ 7DEOHV � WR � DUH PHUHO\ LOOXVWUDWLYH RI WKH

PDQ\ LQWHUHVWLQJ SROLF\ LVVXHV ZKLFK FDQ EH DGGUHVVHG E\ XVLQJ RXU VLPSOH PRGHO RI WKH UHODWLRQVKLS

EHWZHHQ WKH UHODWLYH VL]H RI WKH +LGGHQ (FRQRP\ DQG WKH FRPSRQHQWV RI WD[ UHYHQXH� %DVHG RQ

DQHFGRWDO HYLGHQFH� +RWHOOLQJ ������ S����� FRQFOXGHG WKDW H[FLVH WD[HV RU WD[HV RQ WKH VDOH RI JRRGV

WHQG WR SURPRWH PRUH HYDVLRQ DQG KDYH D KLJKHU FROOHFWLRQ FRVW WKDQ GR SHUVRQDO WD[HV� 2XU UHVXOWV

IRU 1HZ =HDODQG UXQ FRQWUDU\ WR WKLV FRQFOXVLRQ�
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�� $Q (IILFLHQW )URQWLHU IRU WKH 7D[�*'3 5DWLR 5HODWLYH WR WKH +LGGHQ (FRQRP\�

)URP WKH DQDO\VLV DQG GLVFXVVLRQ RI WKH ODVW WZR VHFWLRQV� LW LV FOHDU WKDW KLJKHU WD[ EXUGHQV� DV

PHDVXUHG E\ WKH WD[�*'3 UDWLR� SURPRWH DQ RQJRLQJ LQFUHDVH LQ WKH VL]H RI WKH +LGGHQ (FRQRP\ DQG

WKH WD[ HYDVLRQ JDS� &RQYHUVHO\� D UHGXFWLRQ LQ WKH WD[�*'3 UDWLR ZLOO LQGXFH D UHGXFWLRQ LQ WKH

+LGGHQ (FRQRP\ DQG WKH WD[ HYDVLRQ JDS� $W ZKDW SRLQW GR GLPLQLVKLQJ UHWXUQV LQ UHGXFLQJ WKH

+LGGHQ (FRQRP\ VHW LQ DV WD[HV DUH FXW" 2U� ZKDW OHYHO RI FXW LQ WKH WD[�*'3 UDWLR FRPELQHG ZLWK

D SUR[\ IRU DQ HIILFLHQW WD[ PL[ PLQLPLVHV WKH UHODWLYH VL]H RI WKH +LGGHQ (FRQRP\" $W D SRLQW ZKHUH

GLPLQLVKLQJ UHWXUQV DULVH� D QHZ XQLW UHGXFWLRQ LQ WKH WD[ UDWH ZLOO \LHOG SURJUHVVLYHO\ VPDOOHU

UHGXFWLRQV LQ WKH VL]H RI WKH +LGGHQ (FRQRP\�

)URP WKH DQDO\VLV HDUOLHU ZH KDYH FRQFOXGHG WKDW WKH +LGGHQ (FRQRP\ ZLOO VKULQN LI WKH WD[ PL[

HPSKDVL]HV LQGLUHFW WD[HV PRUH KHDYLO\ WKDQ GLUHFW WD[HV� 7KH ILJXUHV LQ 7DEOH � DERYH� ZKLFK LQYROYH

D VZLWFK RI WKH SHUVRQDO DQG LQGLUHFW WD[ VKDUHV� KDYH EHHQ XVHG WR GHULYH WKH FKDQJHV LQ WKH �+�*'3�

UDWLR IRU VHOHFWHG \HDUV� DQG IRU WKH DYHUDJH RYHU WKH IXOO VDPSOH SHULRG RI ���� WR ����� 7KHVH GDWD�

ZKLFK DSSHDU LQ 7DEOH �� VXJJHVW WKH IROORZLQJ LI ZH DUH VHDUFKLQJ IRU WKH SRLQW DW ZKLFK GLPLQLVKLQJ

UHWXUQV VHW LQ� JLYHQ WKLV QHZ WD[ PL[� DV ZH SURJUHVVLYHO\ VLPXODWH D WD[ FXW�

5HJDUGOHVV RI ZKLFK \HDU ZH FRQVLGHU� ZH VHH WKDW WKH UHGXFWLRQ LQ WKH UHODWLYH VL]H RI WKH +LGGHQ

(FRQRP\ ILUVW EHJLQV WR VORZ GRZQ �L�H�� WKHUH LV D �GHFHOHUDWLRQ� HIIHFW� ZKHQ WKH WD[ UDWLR LV FXW E\

��� IURP WKH �FRQWURO�� DV RSSRVHG WR D ��� FXW� ,Q WHUPV RI ���� ILJXUHV� WKLV PHDQV WKDW WKLV



��

7D[HV DQG WKH +LGGHQ (FRQRP\

GHFHOHUDWLRQ RFFXUV DW D �7�*'3� UDWLR RI ������ RU DW D UDWLR RI ��� LQ WHUPV RI WKH VDPSOH DYHUDJH

GDWD� ,Q PRVW \HDUV� WKH QH[W SRLQW ZKHUH D GHFHOHUDWLRQ EHFRPHV QRWLFHDEOH ZKHQ PRYLQJ IURP D

��� FXW WR D ��� FXW LQ WKH WD[ UDWH� 7KH ODWWHU HTXDWHV WR D UHVXOWLQJ �7�*'3� UDWLR RI ���� ,I RQH

LV FDXWLRXV DQG WDNHV WKH VLPSOH DYHUDJH RI WKHVH WZR SRLQWV� WKH UHVXOW LV D WD[�*'3 UDWLR RI

DSSUR[LPDWHO\ ����� LQ WHUPV RI WKH IXOO ��������� GDWD VDPSOH� 0RUH UHVHDUFK ZLOO QHHG WR EH

XQGHUWDNHQ WR UHILQH WKLV HVWLPDWH� 7KH LPSOLFDWLRQV RI WKLV UHVXOW DUH TXLWH LPSRUWDQW�

)LUVW� WKLV DSSHDUV WR EH WKH ILUVW DWWHPSW WR HVWLPDWH WKH HIILFLHQW IURQWLHU LQ WKH WD[�*'3 UDWLR UHODWLYH

WR WKH REMHFWLYH RI UHGXFLQJ WKH VL]H RI WKH +LGGHQ (FRQRP\� 3UHYLRXV ZRUN E\ 6FXOO\ �����D� ����E�

LQGLFDWHV WKDW WKH UHGXFWLRQ LQ WKH WD[�*'3 UDWLR SURPRWHV JUHDWHU HFRQRPLF DFWLYLW\� 2XU ILQGLQJ

FRQILUPV WKDW KH REMHFWLYH RI UHGXFLQJ WKH VL]H RI WKH +LGGHQ (FRQRP\ LV FRPSDWLEOH ZLWK SURPRWLQJ

HFRQRPLF JURZWK�

6HFRQG� VKULQNLQJ WKH WD[ JDS EURDGHQV WKH WD[ EDVH� DQG HQVXUHV WKDW WKH WD[ EXUGHQ LV PRUH ZLGHO\

VSUHDG� 7KHUHIRUH� UHGXFLQJ WKH VL]H RI WKH +LGGHQ (FRQRP\ LV D VWURQJ� SRVLWLYH FRQWULEXWLRQ WR

IDLUQHVV DQG HTXLW\� 7KLUG� WKLV RSWLPDO IURQWLHU IRU WKH WD[�*'3 UDWLR LV URXJKO\ LQ WKH VDPH UDQJH DV

WKDW GLVFRYHUHG E\ 6FXOO\ IRU PD[LPLVLQJ HFRQRPLF JURZWK ������������ ZLWK DQ DYHUDJH RI ������

7KXV� DJDLQ WKHUH LV D VWURQJ FRPSDWLELOLW\ EHWZHHQ WKH REMHFWLYHV RI PD[LPLVLQJ HFRQRPLF JURZWK

DQG PLQLPLVLQJ WKH VL]H RI WKH +LGGHQ (FRQRP\�



��

7D[HV DQG WKH +LGGHQ (FRQRP\

7KHVH WZR LQGHSHQGHQW PRGHOOLQJ H[HUFLVHV� ZLWK GLIIHUHQW REMHFWLYH IXQFWLRQV KDYH UHDFKHG WKH VDPH

JHQHUDO FRQFOXVLRQ DERXW WKH HIILFLHQW VL]H RI WKH WD[�*'3 UDWLR� 7KH H[LVWHQFH RI D IURQWLHU ZKLFK

PD[LPLVHV HIILFLHQF\ WKURXJK JURZWK� DQG DOVR SURPRWHV IDLUQHVV DQG HTXLW\ WKURXJK WKH UHGXFWLRQ

RI WD[ HYDVLRQ DQG DYRLGDQFH LV DQ LQWHUHVWLQJ DQG LPSRUWDQW ILQGLQJ�

�� &RQFOXGLQJ &RPPHQWV�

,Q WKLV SDSHU ZH KDYH H[WHQGHG HDUOLHU� PRUH DJJUHJDWLYH� ZRUN E\ *LOHV DQG &DUDJDWD ������ RQ WKH

UHODWLRQVKLS EHWZHHQ WKH WD[�*'3 UDWLR DQG WKH UHODWLYH VL]H RI WKH +LGGHQ (FRQRP\ LQ 1HZ =HDODQG�

%\ EUHDNLQJ GRZQ DJJUHJDWH WD[ UHYHQXH LQWR LWV PDMRU FRPSRQHQVW � SHUVRQDO� LQGLUHFW� FRUSRUDWH�

DQG �RWKHU�� ZH KDYH EHQ DEOH WR PHDVXUH WKH UHODWLYH HIIHFWV� RQ XQGHUJRXQG DFWLYLW\� RI DOWHULQJ WKH

WD[ �PL[�� DV RSSRVHG WR VLPSO\ DOWHULQJ WKH DJJUHJDWH WD[ EXUGHQ�

$ VLPSOH VLPXODWLRQ PRGHO KDV EHHQ XVHG WR FRQVLGHU D YDULHW\ RI SROLF\ VFHQDULRV� $PRQJ WKH PDMRU

FRQFOXVLRQV WKDW ZH FDQ GUDZ IURP WKLV ZRUN DUH WKH IROORZLQJ� )LUVW� RXU PRGHOOLQJ DQG DQDO\VLV

LQGLFDWHV WKDW DOWKRXJK WKHUH LV D JHQHULF GLIIHUHQFH EHWZHHQ WKH VRXUFHV RI HYDVLRQ DQG DYRLGDQFH�

ERWK DUH TXLWH VHQVLWLYH WR WKH OHYHO RI WKH WD[ UDWH �WD[�*'3 EDVLV� DQG WKH WD[ PL[ �GLUHFW� LQGLUHFW

UHODWLYH WR *'3�� ,QFUHDVLQJ WKH UDWH RI LQFRPH WD[ DJJUDYDWHV� UDWKHU WKDQ UHVROYHV� ERWK DYRLGDQFH

DQG HYDVLRQ SUREOHPV� LQFOXGLQJ WKH GHDGZHLJKW ORVV WKDW DULVHV IURP DYRLGDQFH DQG HYDVLRQ� DQG

PLVVHV WKH IXQGDPHQWDO QDWXUH RI WKH LQFHQWLYH VWUXFWXUH WKDW VKDSHV WD[ HYDVLRQ DQG DYRLGDQFH

GHFLVLRQV E\ ILUPV DQG LQGLYLGXDOV�
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7D[HV DQG WKH +LGGHQ (FRQRP\

6HFRQG� RXU UHVXOWV VKRZ WKDW LQ WHUPV RI UHFHQW WD[DWLRQ OHYHOV� IRU HDFK SHUFHQWDJH SRLQW UHGXFWLRQ

LQ WKH DJJUHJDWH WD[�*'3 UDWLR� WKH +LGGHQ (FRQRP\ VKULQNV LQ VL]H �UHODWLYH WR PHDVXUHG *'3� E\

DERXW ��� SHUFHQWDJH SRLQWV�

7KLUG� ZH KDYH IRXQG WKDW WKHUH LV D SRZHUIXO UHDFWLRQ LQ WKH +LGGHQ (FRQRP\ WR FKDQJHV LQ WKH WD[

PL[ ZKLFK IDYRXU LQGLUHFW WD[HV � VXFK D SROLF\ FKDQJH LQYRNHV D PDUNHG UHGXFWLRQ LQ WKH UHODWLYH VL]H

RI XQGHUJURXQG DFWLYLW\ LQ 1HZ =HDODQG�

)RXUWK� ZH KDYH VKRZQ WKDW LI WKHUH LV D VXIIXFLHQWO\ ODUJH UHGXFWLRQ LQ WKH RYHUDOO WD[ EXUGHQ� ZLWK

QR FKDQJH LQ WKH WD[ PL[� WKHQ WKHUH FDQ EH ODUJHU UHGXFWLRQV LQ XQGHUJURXQG HFRQRPLF DFWLYLW\ WKDQ

FDQ EH DFKLHYHG HYHQ WKURXJK TXLWH H[WUHPH WD[�PL[ FKDQJHV DORQH�

)LIWK� ZLWK UHVSHFW WR WKH LQWURGXFWLRQ RI WKH *RRGV DQG 6HUYLFHV 7D[ �DQG RWKHU DVVRFLDWHG WD[

FKDQJHV� LQ ����� ZH KDYH GHPRQVWUDWHG WKDW LI WKDW WKLV WD[ KDG QRW EHHQ LQWURGXFHG� DQG WKH

DVVRFLDWHG UHYHQXH KDG EHHQ ORVW HQWLUHO\� WKHQ WKH QHW HIIHFW RI WKH DVVRFLDWHG HGXFWLRQ LQ WKH WD[

EXUGHQ� WRJHWKHU ZLWK WKH FRUUHVSRQGLQJ FKDQJH LQ WKH WD[ PL[� ZRXOG KDYH EHHQ D UHGXFWLRQ LQ WKH

+LGGHQ�0HDVXUHG *'3 UDWLR RI WKH RUGHU RI RQH SHUFHQWDJH SRLQW LQ DQ DYHUDJH \HDU� 2Q WKH RWKHU

KDQG� LI LW KDG EHHQ JDWKHUHG VROHO\ E\ LQFUHDVHG SHUVRQDO DQG FRUSRUDWH WD[HV� WKH UHODWLYH VL]H RI WKH

+LGGHQ (FRQRP\ ZRXOG KDYH LQFUHDVHG UHODWLYH WR LWV VLPXODWHG KLVWRULFDO SDWK�

)LQDOO\� ZH KDYH H[SORUHG WKH QRWLRQ RI DQ HIILFLHQW IURQWLHU IRU WKH WD[�*'3 UDWLR UHODWLYH WR WKH VL]H
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7D[HV DQG WKH +LGGHQ (FRQRP\

RI WKH +LGGHQ (FRQRP\� DQG ZH KDYH GHWHUPLQHG �WHQWDWLYHO\� WKDW LW LV DW DQ DJJUHJDWH WD[ UDWH RI

WKH RUGHU RI ��� WKDW WKH LPSDFW RI WD[ FKDQJHV RQ XQGHUJURXQG DFWLYLW\ EHJLQV WR GHFHOHUDWH�

,QWHUHVWLQJO\� DQG LPSRUWDQWO\� WKLV DFFRUGV QLFHO\ ZLWK 6FXOO\
V �����D� ����E� UHVXOWV IRU D

FRUUHVSRQGLQJ IURQWLHU IRU WKH WD[ UDWH DQG �PHDVXUHG� HFRQRPLF JURZWK LQ 1HZ =HDODQG�

7KH UHVHDUFK UHSRUWHG LQ WKLV SDSHU VXSSRUWV &ORWIHOWHU©V ������ S����� FRQFOXVLRQ WKDW ����WD[ UDWHV

VKRXOG EH FRQVLGHUHG DORQJ ZLWK HQIRUFHPHQW� WD[ VLPSOLFLW\� DQG LQIRUPDWLRQ UHSRUWLQJ DV YDOLG

LQVWUXPHQWV IRU LQIOXHQFLQJ WD[ HYDVLRQ�� 2Q WKH RWKHU KDQG� RXU ILQGLQJV ZLWK UHVSHFW WR WKH OLQN

EHWZHHQ WD[ HYDVLRQ DQG WKH SUHIHUHQFH IRU XVLQJ LQGLUHFW WD[HV WR UHGXFH WKH VL]H RI WKH WD[ HYDVLRQ

JDS FDQQRW VXSSRUW *RUGRQ DQG 1HLOVHQ©V ������ ILQGLQJ WKDW �'HQPDUN FRXOG UHGXFH WKH UHDO FRVWV

RI DYRLGDQFH DFWLYLW\ E\ SXWWLQJ PRUH ZHLJKW RQ LQFRPH UDWKHU WKDQ YDOXH�DGGHG WD[HV��

7KH SROLF\ VLPXODWLRQV WKDW ZH KDYH XQGHUWDNHQ DUH RQO\ LOOXVWUDWLYH� EXW WKH\ SURYLGH FRPSHOOLQJ

HYLGHQFH UHJDUGLQJ WKH LPSRUWDQFH DQG WKH QDWXUH RI WKH OLQNV EHWZHHQ WKH WD[ EXUGHQ DQG�RU WD[ PL[�

DQG WKH H[WHQW RI XQGHUJURXQG HFRQRPLF DFWLYLW\ LQ 1HZ =HDODQG� 7KH PRGHO WKDW ZH KDYH GHYHORSHG

DQG XVHG KHUH FDQ EH DGRSWHG WR VLPXODWH RWKHU SROLF\ VFHQDULRV EH\RQG WKRVH WKDW ZH KDYH UHSRUWHG�

DQG LW WKXV SURYLGHV DQ LPSRUWDQW WRRO WR EH XVHG WRJHWKHU ZLWK RWKHU HPSLULFDO PHWKRGV LQ RXU

RQJRLQJ VWXG\ RI WKH KHDOWK RI WKH WD[ V\VWHP�
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7D[HV DQG WKH +LGGHQ (FRQRP\

)RRWQRWHV�


 :H DUH PRVW JUDWHIXO WR -RKDQQDK %UDQVRQ� -XGLWK *LOHV� $QQD +HLOHU� *HUDOG 6FXOO\ DQG

-RKQ 6PDOO IRU WKHLU PDQ\ VXJJHVWLRQV DQG FRQVWUXFWLYH FRPPHQWV� 2I FRXUVH� QRQH RI WKHVH

LQGLYLGXDOV LV UHVSRQVLEOH IRU RXU UHVXOWV RU FRQFOXVLRQV�

�� 2I FRXUVH� WKH UHVXOWV DUH LQYDULDQW WR ZKLFK RI WKH SDSUDPHWHUV DUH HVWLPDWHG IUHHO\�
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7D[HV DQG WKH +LGGHQ (FRQRP\

5HIHUHQFHV�

&DUDJDWD� 3� -� ������� 7KH ,QWHJUDWLRQ RI WKH )RUPDO DQG ,QIRUPDO )LQDQFLDO 6HFWRUV LQ $OEDQLD�

0LVVLRQ 5HSRUW IRU WKH ,QWHUQDWLRQDO 0RQHWDU\ )XQG� :DVKLQJWRQ� '�&��

&DUDJDWD� 3� DQG -� 3 6PDOO ������� �0RQLWRULQJ WKH 7D[ 0L[� 7D[ 6KRFNV DQG 3RWHQWLDO (FRQRPLF

,PSDFWV� 7KH 3,& 0RGHO�� :RUNLQJ 3DSHU 1R� � �UHYLVHG�� :RUNLQJ 3DSHUV RQ 0RQLWRULQJ WKH

+HDOWK RI WKH 7D[ 6\VWHP� ,QODQG 5HYHQXH 'HSDUWPHQW� :HOOLQJWRQ�

&ORWIHOWHU� &� 7� ������� �7D[ (YDVLRQ DQG 7D[ 5DWHV� $Q $QDO\VLV RI ,QGLYLGXDO 5HWXUQV�� 5HYLHZ

RI (FRQRPLFV DQG 6WDWLVWLFV� /;9� ��������

&ROJDWH� 3� ������� �'DWDEDVHV IRU 7D[DWLRQ 0RGHOOLQJ� 5HSRUW WR WKH ,QODQG 5HYHQXH 'HSDUWPHQW��

1HZ =HDODQG ,QVWLWXWH RI (FRQRPLF 5HVHDUFK� :HOOLQJWRQ�

*LOHV� '� (� $� �����D�� �&DXVDOLW\ %HWZHHQ WKH 0HDVXUHG DQG 8QGHUJURXQG (FRQRPLHV LQ 1HZ

=HDODQG�� $SSOLHG (FRQRPLFV /HWWHUV� �� ������

*LOHV� '� (� $� �����E�� �7KH +LGGHQ (FRQRP\ DQG 7D[�(YDVLRQ 3URVHFXWLRQV LQ 1HZ =HDODQG��

$SSOLHG (FRQRPLFV /HWWHUV� �� ��������

*LOHV� '� (� $� �����F�� 7HVWLQJ IRU $V\PPHWU\ LQ WKH 0HDVXUHG DQG 8QGHUJURXQG %XVLQHVV &\FOHV

LQ 1HZ =HDODQG�� (FRQRPLF 5HFRUG� ��� ��������

*LOHV� '� (� $� �����G�� �7KH +LGGHQ (FRQRP\ DQG WKH 7D[�*DS LQ 1HZ =HDODQG� $ /DWHQW 9DULDEOH

$QDO\VLV�� 'LVFXVVLRQ 3DSHU ������ 'HSDUWPHQW RI (FRQRPLFV� 8QLYHUVLW\ RI 9LFWRULD�



��

7D[HV DQG WKH +LGGHQ (FRQRP\

*LOHV� '� (� $� DQG 3� &DUDJDWD ������� �7KH /HDUQLQJ 3DWK RI WKH +LGGHQ (FRQRP\� 7KH 5HVSRQVH

WR 7D[ DQG *URZWK (IIHFWV LQ 1HZ =HDODQG�� (FRQRPHWULFV :RUNLQJ 3DSHU (:3�����

'HSDUWPHQW RI (FRQRPLFV� 8QLYHUVLW\ RI 9LFWRULD�

*RUGRQ� 5� +� DQG V� %� 1HLOVHQ ������� �7D[ $YRLGDQFH DQG 9DOXH�$GGHG YV� ,QFRPH 7D[DWLRQ LQ

DQ 2SHQ (FRQRP\�� :RUNLQJ 3DSHU ����� 1DWLRQDO %XUHDX RI (FRQRPLF 5HVHDUFK� &DPEULGJH�

0$�

+RWHOOLQJ� +� ������� �7KH 5HODWLRQ RI 3ULFHV WR 0DUJLQDO &RVWV LQ DQ 2SWLPXP 6\VWHP��

(FRQRPHWULFD� �� ��������

-RKDQVHQ� 6� DQG .� -XVHOLXV ������� �0D[LPXP /LNHOLKRRG (VWLPDWLRQ DQG ,QIHUHQFH RQ

&RLQWHJUDWLRQ � :LWK $SSOLFDWLRQV WR WKH 'HPDQG IRU 0RQH\�� 2[IRUG %XOOHWLQ RI (FRQRPLFV DQG

6WDWLVWLFV� ��� ��������

5DKPDQ� $� ������� �7KH ,QIRUPDO )LQDQFLDO 6HFWRU LQ %DQJODGHVK � $Q $SSUDLVDO RI LWV 5ROH LQ

'HYHORSPHQW�� 'HYHORSPHQW DQG &KDQJH� ��� ��������

6FKQHLGHU� )� ������� �(PSLULFDO UHVXOWV IRU WKH 6L]H RI WKH 6KDGRZ (FRQRP\ RI :HVWHUQ (XURSHDQ

&RXQWULHV 2YHU 7LPH�� :RUNLQJ 3DSHU ����� ,QVWLWXW I�U 9RONVZLUWVFKDIWVOHKUH� /LQ] 8QLYHUVLW\�

6FXOO\� *� :� �����D�� �7D[DWLRQ DQG (FRQRPLF *URZWK LQ 1HZ =HDODQG�� 3DFLILF (FRQRPLF

5HYLHZ� �� �������� �3UHYLRXVO\� :RUNLQJ 3DSHU 1R� �� �UHYLVHG�� :RUNLQJ 3DSHUV RQ

0RQLWRULQJ WKH +HDOWK RI WKH 7D[ 6\VWHP� 1HZ =HDODQG ,QODQG 5HYHQXH 'HSDUWPHQW� :HOOLQJWRQ�

6FXOO\� *� :� �����E�� �7KH *URZWK�0D[LPL]LQJ 7D[ 0L[ LQ 1HZ =HDODQG�� :RUNLQJ 3DSHU 1R�

��� :RUNLQJ 3DSHUV RQ 0RQLWRULQJ WKH +HDOWK RI WKH 7D[ 6\VWHP� 1HZ =HDODQG ,QODQG 5HYHQXH

'HSDUWPHQW� :HOOLQJWRQ�
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7D[HV DQG WKH +LGGHQ (FRQRP\

6+$=$0 ������� 6+$=$0 (FRQRPHWULFV &RPSXWHU 3URJUDP� 8VHU
V 5HIHUHQFH 0DQXDO� 9HUVLRQ

���� 0F*UDZ�+LOO� 1HZ <RUN�

:KLWH� .� -� ������� �7KH 'XUELQ�:DWVRQ 7HVW IRU $XWRFRUUHODWLRQ LQ 1RQOLQHDU 0RGHOV�� 5HYLHZ

RI (FRQRPLFV DQG 6WDWLVWLFV� ��� ��������
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7D[HVDQG WKH+LGGHQ(FRQRP\

7DEOH �

0D[LPXP /LNHOLKRRG (VWLPDWLRQ 5HVXOWV

�� E E E E�� ��3 , & 2

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

�Q�D�� ������� �Q�D�� ������� �������� �������

5  ����� � *2)  ����� �S�YDOXH  ������ � ':  ����� �S�YDOXH  �������
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7D[HVDQG WKH+LGGHQ(FRQRP\

7DEOH �

6RPH %DVLF 3ROLF\ 6LPXODWLRQV IRU �+�*'3�

<HDU �7�*'3� �+�*'3�

$FWXDO &RQWURO 3ROLF\

� � � � �

��� ��� ��� ��� ��� ��� ��� ���

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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