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2SWLPDO WD[ PL[ LQ D WZR�VHFWRU JURZWK PRGHO ZLWK WUDQVLWLRQDO

G\QDPLFV

-DPHV %� 'DYLHV

8QLYHUVLW\ RI :HVWHUQ 2QWDULR

-LH =KDQJ

9LFWRULD 8QLYHUVLW\ RI :HOOLQJWRQ

-LQOL =HQJ

1DWLRQDO 8QLYHUVLW\ RI 6LQJDSRUH

'HFHPEHU ����

$EVWUDFW

7KLV SDSHU H[DPLQHV WKH SUREOHP RI RSWLPDO WD[ PL[ DQDO\WLFDOO\ LQ D WZR�VHFWRU JURZWK
PRGHO ZLWK WUDQVLWLRQDO G\QDPLFV� 7D[ UHYHQXH LV UHTXLUHG WR SURYLGH D SXUH SXEOLF JRRG� 7KH
NH\ SUREOHPV DUH� RYHU�FRQVXPSWLRQ RI OHLVXUH XQGHU ODERU LQFRPH RU FRQVXPSWLRQ WD[HV� DQG
XQGHU�LQYHVWPHQWV LQ KXPDQ DQG SK\VLFDO FDSLWDO XQGHU LQFRPH WD[HV� :LWKRXW LQYHVWPHQW VXE�
VLGLHV� FRQVXPSWLRQ WD[HV GR EHWWHU WKDQ XQLIRUP LQFRPH WD[HV� EXW FDQ EH LPSURYHG RQ ORFDOO\
YLD SRVLWLYH WD[DWLRQ RI SK\VLFDO FDSLWDO LQFRPH DQG D QHJDWLYH WD[ RQ ODERU LQFRPH� :LWK VXE�
VLGLHV WKH �UVW EHVW FDQ EH DFKLHYHG LQ D V\VWHP ZKHUH� �L� FRQVXPSWLRQ DQG ODERU LQFRPH WD[HV
DUH HLWKHU ]HUR RU RI WKH VDPH UDWH EXW RSSRVLWH VLJQV� �LL� SK\VLFDO FDSLWDO LQFRPH WD[HV DUH XVHG
HLWKHU H[FOXVLYHO\ RU PRUH KHDYLO\ WKDQ ODERU LQFRPH WD[HV ZKHQ WKHLU UDWHV DUH EHORZ �����
DQG �LLL� LQYHVWPHQW VXEVLG\ UDWHV HTXDO LQFRPH WD[ UDWHV IRU ERWK IRUPV RI FDSLWDO� UHVSHFWLYHO\�
,Q DQ\ JLYHQ FLUFXPVWDQFHV� D UDQJH RI DOWHUQDWLYH WD[ PL[HV PD\ SURYLGH HTXLYDOHQW UHVXOWV�
7KLV UHVXOW� FRPELQHG ZLWK SUDFWLFDO FRQVWUDLQWV� PD\ KHOS WR H[SODLQ WKH YDULHW\ RI WD[ PL[HV
REVHUYHG DFURVV FRXQWULHV�

-(/ FODVVL�FDWLRQ� (��� +��� 2��

.H\ZRUGV� *URZWK� 7UDQVLWLRQDO G\QDPLFV� 2SWLPDO WD[DWLRQ� 6XEVLGLHV

&RUUHVSRQGHQFH�

-DPHV 'DYLHV
'HSDUWPHQW RI (FRQRPLFV
)DFXOW\ RI 6RFLDO 6FLHQFH
7KH 8QLYHUVLW\ RI :HVWHUQ 2QWDULR
/RQGRQ� 2QWDULR
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�� ,QWURGXFWLRQ

5HFHQW OLWHUDWXUH KDV LQFRUSRUDWHG HQGRJHQRXV KXPDQ FDSLWDO LQ SHUIHFW IRUHVLJKW G\QDPLF RSWLPDO

WD[ DQDO\VHV� �6HH H�J� %XOO� ����� DQG -RQHV HW DO�� ����� ���� 7KLV OLWHUDWXUH KDV H[WHQGHG WKH

]HUR ORQJ�UXQ FDSLWDO LQFRPH WD[ UHVXOWV RI -XGG ������ DQG &KDPOH\ ������� REWDLQHG ZLWK RQO\

SK\VLFDO FDSLWDO� WR VKRZ WKDW LQ WKH VWHDG\ VWDWH RSWLPDO WD[ UDWHV RQ KXPDQ DV ZHOO DV SK\VLFDO

FDSLWDO LQFRPH� DQG RQ FRQVXPSWLRQ� DUH ]HUR �H�J�� -RQHV HW DO�� ����� ���� 7KH RSWLPDO SURJUDP

FDOOV IRU WD[HV WR EH KLJK LQ WKH VKRUW�UXQ� ZLWK D ODUJH VXUSOXV EHLQJ EXLOW XS WKDW FDQ EH XVHG WR

�QDQFH JRYHUQPHQW H[SHQGLWXUH LQ WKH ORQJ�UXQ DV WD[ UDWHV JR WR ]HUR�

:KLOH WKH LQVLJKWV RI WKH G\QDPLF RSWLPDO WD[ OLWHUDWXUH KDYH EHHQ SDWK�EUHDNLQJ� WD[ UDWHV

IDOOLQJ WRZDUG ]HUR LQ WKH ORQJ�UXQ DUH LQ VKDUS FRQWUDVW WR ZKDW ZH REVHUYH� ,Q WKH UHDO ZRUOG WD[

V\VWHPV VKRZ PRUH VWDELOLW\ RYHU WLPH� 5HFHQW SDSHUV LQ WKH RSWLPDO WD[ OLWHUDWXUH KDYH SURYLGHG

D YDULHW\ RI UHDVRQV ZK\ WD[HV VKRXOG QRW GLVDSSHDU LQ WKH ORQJ�UXQ�� $WWHQWLRQ LV WKXV WXUQLQJ WR

WKH RSWLPDO GHVLJQ RI PRUH VWDEOH WD[ V\VWHPV� ,Q RUGHU WR HVWDEOLVK D EHQFKPDUN LQ WKLV DUHD ZH

WKLQN LW LV XVHIXO WR DVN ZKDW WKH RSWLPDO GHVLJQ RI WD[HV ZRXOG EH LI JRYHUQPHQWV ZHUH OLPLWHG WR

WKH FKRLFH RI VWDWLRQDU\ WD[ UDWHV� 7KDW LV WKH WDVN ZH VHW RXUVHOYHV LQ WKLV SDSHU�

:KLOH LW LV DUELWUDU\ WR OLPLW WKH FKRLFH RI WD[ UHJLPHV WR VWDWLRQDU\ RQHV� LW LV LPSRUWDQW WR

QRWH WKDW DOO RI WKH G\QDPLF RSWLPDO WD[ GLVFXVVLRQ UHOLHV RQ DUELWUDU\ DVVXPSWLRQV� 7KH OLWHUDWXUH

DVVXPHV WKDW JRYHUQPHQWV FDQ FRPPLW WR D IXWXUH WUDMHFWRU\ RI WD[HV� VLGHVWHSSLQJ WKH WLPH LQFRQ�

VLVWHQF\ SUREOHP� WKDW OXPS VXP WD[HV �H�J� DQ LQLWLDO FDSLWDO OHY\� DUH QRW DYDLODEOH� DQG WKDW WD[

UDWHV OLH ZLWKLQ FHUWDLQ ERXQGV� ,Q WKLV FRQWH[W� LQYHVWLJDWLQJ WKH LPSOLFDWLRQV RI FRQVWDQW WD[ UDWHV

LV D QDWXUDO DGGLWLRQDO SDWK WR H[SORUH�

7KHUH LV D VLJQL�FDQW DPRXQW RI SUHYLRXV OLWHUDWXUH WKDW� UDWKHU WKDQ VROYLQJ WKH RSWLPDO FRQ�

VWDQW WD[ VWUXFWXUH SUREOHP� KDV DVNHG FRPSXWDWLRQDOO\ ZKLFK RI FHUWDLQ DOWHUQDWLYH VWDWLRQDU\ WD[

UHJLPHV LV VXSHULRU IRU ZHOIDUH RU JURZWK� �6HH H�J� 6XPPHUV� ����� $XHUEDFK� DQG .RWOLNR�� �����

�-RQHV HW DO� ������ ��� LGHQWLI\ XSSHU OLPLWV RQ WD[ UDWHV� UHYHQXH FRQVWUDLQWV� SXUH SUR�WV DULVLQJ IURP SURGXFWLYH
JRYHUQPHQW VSHQGLQJ� RU LQFOXVLRQ RI FDSLWDO LQ WKH VRFLDO SODQQHU
V �QRW KRXVHKROGV
� SUHIHUHQFHV DV UHDVRQV IRU WD[HV
WR SHUVLVW LQ WKH ORQJ UXQ� $L\DJDUL ������ VKRZV WKDW LQFRPSOHWH PDUNHWV DQG ERUURZLQJ FRQVWUDLQWV FDQ SURGXFH WKH
VDPH UHVXOW� -XGG ������� DQG *XR DQG /DQVLQJ ������ �QG WKDW LPSHUIHFW FRPSHWLWLRQ PD\ HYHQ PRWLYDWH QHJDWLYH
FDSLWDO LQFRPH WD[HV WKDW SHUVLVW LQ WKH ORQJ UXQ�
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DQG 3HFRULQR� ����� ���� 7KH DQVZHU LV WKDW FRQVXPSWLRQ WD[HV XVXDOO\ GRPLQDWH HLWKHU ZDJH WD[HV

RU XQLIRUP LQFRPH WD[HV� ,Q WKLV SDSHU ZH DVN ZKHWKHU� ZKHQ WKH UDQJH RI FKRLFH LV ZLGHQHG� LW ZLOO

VWLOO EH EHVW WR UHO\ ZKROO\ RQ D FRQVXPSWLRQ WD[� RU ZKHWKHU D PL[ RI WD[HV ZRXOG EH EHWWHU� 7KLV

TXHVWLRQ KDV HPSLULFDO UHOHYDQFH VLQFH PRVW FRXQWULHV GHSHQG RQ D ULFK PL[ RI WD[HV UDWKHU WKDQ RQ

D QDUURZ UHYHQXH VRXUFH��

7KLV SDSHU LQYHVWLJDWHV WKH RSWLPDO VWDWLRQDU\ WD[ PL[ LQ DQ HQGRJHQRXV JURZWK PRGHO ZLWK ERWK

SK\VLFDO DQG KXPDQ FDSLWDO DQG HQGRJHQRXV OHLVXUH� ,Q WKLV PRGHO� WKH JRYHUQPHQW PD\ HPSOR\ D

IXOO UDQJH RI DOWHUQDWLYH WD[ LQVWUXPHQWV WR �QDQFH SXEOLF FRQVXPSWLRQ� DQG LW PD\ DOVR VXEVLGL]H

LQYHVWPHQWV�� $ QRYHO IHDWXUH RI WKLV SDSHU LV WKDW ZH DUH DEOH WR GHULYH� DQDO\WLFDOO\� RSWLPDO WD[

VFKHPHV WKDW DSSO\ QRW RQO\ LQ WKH VWHDG\ VWDWH EXW DOVR LQ WUDQVLWLRQ� 7KLV WUDQVSDUHQF\ UHVXOWV

IURP VLPSOH DVVXPSWLRQV RQ SUHIHUHQFHV DQG WHFKQRORJ\� :H DVVXPH ORJ XWLOLW\� D &REE�'RXJODV

SURGXFWLRQ IXQFWLRQ� DQG IXOO GHSUHFLDWLRQ RI DOO FDSLWDO LQ RQH SHULRG� :KLOH WKHVH DVVXPSWLRQV

FOHDUO\ OLPLW WKH JHQHUDOLW\ RI RXU UHVXOWV� WKH\ DOORZ D IXOO FKDUDFWHUL]DWLRQ RI WKH G\QDPLF SDWK

RI WKH WZR�VHFWRU JURZWK PRGHO DQG DQ H[SOLFLW UHSUHVHQWDWLRQ RI WKH ZHOIDUH IXQFWLRQ� 7KH\ DOVR

DOORZ XV WR KDQGOH UHDGLO\ LQYHVWPHQW VXEVLGLHV IRU ERWK SK\VLFDO DQG KXPDQ FDSLWDO� 7KH UHVXOWV

SURYLGH D QXPEHU RI LQVLJKWV WKDW ZRXOG QRW HPHUJH VR VWURQJO\ IURP OHVV VLPSOH PRGHOV�

,Q DJUHHPHQW ZLWK SUHYLRXV ZRUN� LQ D ZRUOG ZLWKRXW KXPDQ RU SK\VLFDO LQYHVWPHQW VXEVLGLHV�

RXU PRGHO VKRZV WKDW D SXUH FRQVXPSWLRQ WD[ LV VXSHULRU WR D XQLIRUP LQFRPH WD[� ERWK LQ ZHOIDUH

WHUPV DQG DOVR LQ WHUPV RI JURZWK UDWHV� +RZHYHU� LI WKH XQLIRUPLW\ RI LQFRPH WD[HV LV UHOD[HG�

RQH FDQ GR EHWWHU� :HOIDUH DQG JURZWK FDQ EH LPSURYHG LI� VWDUWLQJ IURP D SXUH FRQVXPSWLRQ WD[�

RQH OHYLHV D WD[ RQ FDSLWDO LQFRPH DQG D VXEVLG\ RQ ODERU LQFRPH� 7KLV PLJKW VHHP WR EH UDWKHU

DFDGHPLF� VLQFH LQ WKH UHDO ZRUOG ZH REVHUYH VXEVWDQWLDO SRVLWLYH WD[ UDWHV RQ ODERU� +RZHYHU�

ZH VKRZ WKDW LI LQYHVWPHQW VXEVLGLHV DUH LQWURGXFHG D V\VWHP WKDW GRPLQDWHV D FRQVXPSWLRQ WD[�

�7KLV IDFW LV UH�HFWHG LQ RXU 7DEOH �� 6HH DOVR 0HQGR]D HW DO� ������ 7DEOHV ����� RU .UXVHOO HW DO� ������ 7DEOH ���
�,Q WKH VWDQGDUG 5DPVH\ IUDPHZRUN� WD[ UHYHQXHV DUH XVHG IRU OXPS�VXP WUDQVIHUV WR LQGLYLGXDOV� ,Q SUDFWLFH�

KRZHYHU� D ODUJH SURSRUWLRQ RI WD[ UHYHQXH LV XVHG WR SURYLGH SXEOLF JRRGV DQG VHUYLFHV LQ PDQ\ FRXQWULHV� $FFRUGLQJ
WR WKH %DUUR�:ROI GDWD VHW LQ %DUUR ������� PRVW RI WKH 2(&' FRXQWULHV VSHQG PRUH JRYHUQPHQW UHYHQXH RQ WKH
SURYLVLRQ RI JRRGV DQG VHUYLFHV WKDQ WUDQVIHUV QHW RI VRFLDO VHFXULW\� 'XH WR WKLV IDFW� ZH IRFXV RQ WKH H[WUHPH FDVH
ZKHUH WKHUH DUH QR OXPS�VXP WUDQVIHUV LQ WKH PDLQ DQDO\VLV EXW ZH ZLOO GLVFXVV LQ 6HFWLRQ � �DQG $SSHQGL[ -� ZKHWKHU
RXU PDLQ UHVXOWV KROG LQ WKH FDVH ZKHUH WKH WD[ UHYHQXH� QHW RI VXEVLGLHV� LV XVHG IRU OXPS�VXP WUDQVIHUV RQO\�
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ZLWKRXW XQUHDOLVWLF WD[ UDWHV� FDQ EH GHVLJQHG�

,Q D ZRUOG ZLWK H[RJHQRXV KXPDQ FDSLWDO LW LV ZHOO NQRZQ WKDW D SXUH FRQVXPSWLRQ WD[ LV

HTXLYDOHQW WR D +DOO�5DEXVKND WD[� WKDW LV D WD[ RQ ODERU DQG EXVLQHVV LQFRPH WKDW DOORZV LPPHGLDWH

H[SHQVLQJ RI FDSLWDO� :KHQ KXPDQ FDSLWDO LV HQGRJHQRXV� WKH HTXLYDOHQFH FRQWLQXHV WR KROG DV ORQJ

DV IXOO FRVWV RI KXPDQ FDSLWDO LQYHVWPHQW DUH DOVR LPPHGLDWHO\ GHGXFWLEOH� :H UHIHU WR VXFK D

VFKHPH� ZKLFK VXEVLGL]HV LQYHVWPHQW DW WKH VDPH UDWH LW WD[HV LQFRPH� D ?PRGL�HG +DOO�5DEXVKND

WD[�� 6LQFH LW LV SRVVLEOH WR LPSURYH RQ D SXUH FRQVXPSWLRQ WD[ LW LV RI FRXUVH DOVR SRVVLEOH WR

LPSURYH RQ WKH PRGL�HG +DOO�5DEXVKND VFKHPH� 7KLV LV GRQH E\ LQFUHDVLQJ WKH WD[ UDWH RQ FDSLWDO

DQG UHGXFLQJ LW RQ ODERU LQFRPH� EXW NHHSLQJ WKH LQYHVWPHQW VXEVLG\ UDWHV WKH VDPH� ,Q WKH UHVXOWLQJ

V\VWHP SK\VLFDO FDSLWDO LV WD[HG PRUH KHDYLO\ WKDQ ODERU� FRVWV RI SK\VLFDO LQYHVWPHQW DUH QRW IXOO\

GHGXFWLEOH DJDLQVW FDSLWDO LQFRPH WD[HV� DQG KXPDQ FDSLWDO LQYHVWPHQW LV VXEVLGL]HG DW D KLJKHU

UDWH WKDQ ODERU LQFRPH LV WD[HG� ,I ZH NHHS LQ PLQG WKH VXEVWDQWLDO VXEVLGLHV WR KXPDQ FDSLWDO

LQYHVWPHQW WKDW DUH GHOLYHUHG RXWVLGH WD[ V\VWHPV� WKLV SDFNDJH LV UHPDUNDEO\ VLPLODU WR ZKDW LV

REVHUYHG LQ WKH 8QLWHG 6WDWHV DQG PDQ\ RWKHU FRXQWULHV�

:KHQ LQYHVWPHQW VXEVLGLHV DUH DOORZHG LW LV QRW RQO\ SRVVLEOH WR LPSURYH RQ FRQVXPSWLRQ WD[HV�

EXW WKH �UVW�EHVW FDQ DOVR EH DFKLHYHG� 7KHUH LV D FRQWLQXXP RI �UVW�EHVW VFKHPHV� ZLWK WKH IROORZLQJ

FKDUDFWHULVWLFV� �L� LI FRQVXPSWLRQ DQG ODERU LQFRPH WD[HV DUH QRQ�]HUR WKH\ DUH RI WKH VDPH UDWH

EXW RSSRVLWH VLJQV� �LL� WKH WD[ UDWH RQ SK\VLFDO FDSLWDO LQFRPH H[FHHGV WKDW RQ ODERU LQFRPH ZKHQ

ERWK DUH EHORZ ����� �LLL� VXEVLG\ UDWHV RQ LQYHVWPHQWV HTXDO LQFRPH WD[ UDWHV� IRU ERWK IRUPV RI

FDSLWDO� ,Q VXFK VFKHPHV WKH H�HFWV RI FRQVXPSWLRQ DQG ODERU LQFRPH WD[HV RQ ODERU�OHLVXUH FKRLFH

FDQFHO RXW� DQG LQWHUWHPSRUDO GLVWRUWLRQV DUH DYRLGHG E\ VXEVLGL]LQJ WKH FRVWV RI LQYHVWPHQW DW WKH

VDPH UDWH DW ZKLFK EHQH�WV DUH WD[HG �DV LV DOVR WKH FDVH LQ WKH PRGL�HG +DOO�5DEXVKND VFKHPH��

:KLOH WKH UHDO ZRUOG FHUWDLQO\ H[KLELWV VXEVLGLHV RQ LQYHVWPHQWV� DQG FDVHV ZKHUH H�HFWLYH WD[

UDWHV RQ SDUWLFXODU IRUPV RI FRQVXPSWLRQ RU LQFRPH DUH QHJDWLYH� JHQHUDOO\ WD[ UDWHV DUH SRVLWLYH�

:H LQWHUSUHW WKLV DV UHVXOWLQJ IURP IRUFHV RXWVLGH WKH PRGHO� VXFK DV WKH QHHG WR FRPEDW HYDVLRQ

DQG DYRLGDQFH� 7KXV� ZKLOH WKH �UVW�EHVW UHVXOWV DUH LQVWUXFWLYH WKH\ DUH QRW D SUDFWLFDO JXLGH WR

SROLF\� :H DUJXH WKDW ZKHQ UHDO�ZRUOG FRQVWUDLQWV RQ WD[ DQG VXEVLG\ UDWHV DUH WDNHQ LQWR DFFRXQW
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WKH EHVW V\VWHP WKDW FDQ EH DFKLHYHG PD\ EH RQH WKDW VWDUWV IURP D PRGL�HG +DOO�5DEXVKND VFKHPH

DQG DGMXVWV FDSLWDO DQG ODERU LQFRPH WD[ UDWHV XSZDUG DQG GRZQZDUG UHVSHFWLYHO\� DV GHVFULEHG

DERYH�

7KH UHPDLQGHU RI WKLV SDSHU LV RUJDQL]HG DV IROORZV� 6HFWLRQ � LQWURGXFHV WKH PRGHO DQG GHULYHV

WKH PDLQ UHVXOWV� 7KH UDQNLQJV RI GL�HUHQW WD[ VFKHPHV LQ WHUPV RI JURZWK DQG ZHOIDUH DUH JLYHQ

LQ 6HFWLRQ �� $SSOLFDWLRQ RI WKH UHVXOWV WR WKH LQWHUSUHWDWLRQ RI UHDO�ZRUOG WD[ V\VWHPV LV GLVFXVVHG

LQ 6HFWLRQ �� 6HFWLRQ � JLYHV VRPH FRQFOXGLQJ UHPDUNV� 8QOHVV SURYLGHG LQ WKH WH[W� SURRIV DUH

UHOHJDWHG WR WKH DSSHQGLFHV�

�� 7KH EDVLF PRGHO DQG UHVXOWV

2XU PRGHO KDV DQ LQ�QLWH QXPEHU RI SHULRGV �W  �� �� �� ���� DQG D FRQVWDQW SRSXODWLRQ ZLWK PHDVXUH

RQH� $JHQWV DUH LGHQWLFDO DQG LQ�QLWHO\ OLYHG� (DFK DJHQW LV HQGRZHG ZLWK RQH XQLW RI WLPH SHU

SHULRG� ZKLFK LV DOORFDWHG DPRQJ OHLVXUH =W� SURGXFWLRQ /W� DQG HGXFDWLRQ 6W� 7KHUH DUH D SXEOLFO\

SURYLGHG FRQVXPSWLRQ JRRG� DQG D SULYDWH JRRG WKDW FDQ EH FRQVXPHG� LQYHVWHG LQ KXPDQ FDSLWDO

WKURXJK HGXFDWLRQ� RU XVHG WR IRUP QHZ SK\VLFDO FDSLWDO WKURXJK D RQH�IRU�RQH FRQYHUVLRQ�

7KH UHSUHVHQWDWLYH DJHQW
V SUHIHUHQFHV DUH GH�QHG RYHU SULYDWH FRQVXPSWLRQ &W� OHLVXUH =W� DQG

SXEOLF FRQVXPSWLRQ *W DV

8�  
�;

W �

�W�OQ&W � L OQ=W � � OQ*W�� � ! �� � � � � �� L  �� �� ���

ZKHUH � PHDVXUHV WKH WDVWH IRU SXEOLF FRQVXPSWLRQ� � LV WKH VXEMHFWLYH GLVFRXQW IDFWRU� DQG L

LQGLFDWHV ZKHWKHU OHLVXUH LV HODVWLF� ,I L  � OHLVXUH LV LQHODVWLF ZKLOH LI L ! � OHLVXUH LV HODVWLF�

ERWK WUHDWPHQWV RI OHLVXUH DUH VHHQ LQ WKH OLWHUDWXUH RQ RSWLPDO WD[DWLRQ� )RU QRWDWLRQDO VLPSOLFLW\�

SRVLWLYH YDOXHV RI L DUH QRUPDOL]HG WR XQLW\�� :H YLHZ HODVWLF OHLVXUH DV D JHQHUDO FDVH VR WKDW ZKHQ

ZH GR QRW VSHFLI\ RWKHUZLVH OHLVXUH LV HODVWLF�

7KH SULYDWH JRRG LV SURGXFHG DFFRUGLQJ WR�

<W  $.�
W �+W/W�

���� $ ! �� � � � � �� ���

�7KH HVVHQFH RI WKH UHVXOWV LV XQD�HFWHG LI L WDNHV RWKHU SRVLWLYH YDOXHV�
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ZKHUH <W LV RXWSXW� $ D SURGXFWLYLW\ SDUDPHWHU� .W SK\VLFDO FDSLWDO� /W ODERU� +W KXPDQ FDSLWDO

�VNLOO�� DQG � WKH VKDUH SDUDPHWHU WKDW PHDVXUHV WKH LPSRUWDQFH RI SK\VLFDO FDSLWDO UHODWLYH WR

H�HFWLYH ODERU�

+XPDQ FDSLWDO RU VNLOOV DFFXPXODWH WKURXJK HGXFDWLRQ�

+W��  $+4
�
W �6W+W�

��� � ��� �+�+W� $+ ! �� � � � � �� � � �+ � �� ���

ZKHUH 4W LV WKH SULYDWH LQYHVWPHQW RI JRRGV LQ HGXFDWLRQ� 6W WKH WLPH LQSXW LQ OHDUQLQJ� $+ D

SURGXFWLYLW\ SDUDPHWHU� �+ WKH UDWH RI KXPDQ FDSLWDO GHSUHFLDWLRQ� DQG � WKH VKDUH SDUDPHWHU

WKDW PHDVXUHV WKH LPSRUWDQFH RI SK\VLFDO LQSXWV UHODWLYH WR WKH H�HFWLYH XQLWV RI WLPH LQSXWV� 7KLV

WZR�VHFWRU JURZWK PRGHO ZLWK SURGXFWLRQ DQG HGXFDWLRQ LV VLPLODU WR WKDW LQ /XFDV �������

���� &RPSHWLWLYH HTXLOLEULXP

:H DVVXPH WKDW JRYHUQPHQW H[SHQGLWXUHV RQ SXEOLF FRQVXPSWLRQ *W DUH IXQGHG E\ �DW�UDWH

WD[HV� 7KH WD[ LQVWUXPHQWV ZH FRQVLGHU LQFOXGH D FRQVXPSWLRQ WD[ �DW D UDWH ¡FW�� D ODERU �KXPDQ

FDSLWDO� LQFRPH WD[ �¡OW�� D SK\VLFDO FDSLWDO LQFRPH WD[ �¡NW�� DQ HGXFDWLRQ VXEVLG\ �VTW�� DQG D

SK\VLFDO FDSLWDO LQYHVWPHQW VXEVLG\ RU LQYHVWPHQW WD[ FUHGLW �VNW�� $Q LQGLYLGXDO
V EXGJHW DQG

WLPH FRQVWUDLQWV DUH JLYHQ E\�

�� � ¡FW�&W  ��� ¡OW�ZW+W/W � ��� ¡NW�UW.W � ��� VTW�4W �

��� VNW�>.W�� � ��� �.�.W@� ���

=W  �� /W � 6W� ���

ZKHUH ZW DQG UW DUH� UHVSHFWLYHO\� WKH ZDJH UDWH DQG SK\VLFDO FDSLWDO UHQWDO UDWH� DQG �. � >�� �@ LV

WKH UDWH RI SK\VLFDO FDSLWDO GHSUHFLDWLRQ� 3HUIHFW FRPSHWLWLRQ LPSOLHV ZW  �� � ��<W �+W/W� DQG

UW  �<W .W�

,W LV ZHOO NQRZQ WKDW IXOO GHSUHFLDWLRQ RI FDSLWDO LQ RQH SHULRG DQG WKH XVH RI &REE�'RXJODV

IXQFWLRQV IRU WHFKQRORJLHV DQG SUHIHUHQFHV DOORZ DQ DQDO\WLFDO VROXWLRQ IRU LQGLYLGXDOV
 FKRLFHV LQ

VXFK D WZR�VHFWRU JURZWK PRGHO�� ,Q RUGHU WR LQYHVWLJDWH RSWLPDO WD[DWLRQ DQDO\WLFDOO\� ZH DVVXPH

�6HH� H�J�� .LQJ� 3ORVVHU� DQG 5HEHOR ������ DQG 'HYHUHX[ DQG /RYH ������� 7KHVH DVVXPSWLRQV DUH DOVR XVHG LQ
D UHFHQW SDSHU E\ 'HYDUDMDQ� ;LH� DQG =RX ������ WR DQDO\]H SXEOLF FDSLWDO LQ WKH VWHDG\ VWDWH HTXLOLEULXP�

�



IXOO GHSUHFLDWLRQ RI FDSLWDO LQ RQH SHULRG� WKDW LV �+  �.  ��
� :H ZLOO IXUWKHU H[SORLW WKH DGYDQWDJH

RI WKHVH DVVXPSWLRQV WR GHULYH D ZHOIDUH IXQFWLRQ WKDW DSSOLHV LQ WKH LQLWLDO DQG DOO IXWXUH SHULRGV

JLYHQ WKH LQLWLDO VWDWHV E\ FRQVLGHULQJ WKH DGMXVWPHQW RI WKH WZR W\SHV RI FDSLWDO LQ WUDQVLWLRQ� 7KXV�

WKH WZR�VHFWRU JURZWK PRGHO KHUH ZLOO EH DEOH WR JHQHUDWH RSWLPDO WD[DWLRQ DQDO\WLFDOO\ IRU ERWK

WKH VKRUW UXQ DQG WKH ORQJ UXQ� ,Q DGGLWLRQ WR EHLQJ RI LQWHUHVW IRU WKHLU RZQ VDNH� WKH TXDOLWDWLYH

UHVXOWV VKRXOG KHOS WR JXLGH WKH GLUHFWLRQ RI IXWXUH VLPXODWLRQV XVLQJ PRGHOV RI WD[ PL[ ZLWK SDUWLDO

GHSUHFLDWLRQ RI FDSLWDO DQG PRUH FRPSOH[ IXQFWLRQDO IRUPV�

7KH JRYHUQPHQW EXGJHW FRQVWUDLQW LV JLYHQ E\

*W  ¡FW �&W � ¡OWZW
�+W
�/W � ¡NWUW �.W � VTW �4W � VNW �.W��� ���

ZKHUH WKH XSSHU EDU RQ D YDULDEOH UHIHUV WR WKH YDULDEOH
V DJJUHJDWH RU DYHUDJH YDOXH ZLWK SRSX�

ODWLRQ RI XQLW PDVV� (T� ��� PHDQV WKDW WKH QHW WD[ UHYHQXH IRU SXEOLF FRQVXPSWLRQ HTXDOV WD[HV

IURP SULYDWH FRQVXPSWLRQ �&W� ODERU LQFRPH ZW
�+W
�/W� DQG FDSLWDO LQFRPH UW �.W� PLQXV VXEVLGLHV RQ

LQYHVWPHQWV LQ KXPDQ DQG SK\VLFDO FDSLWDO� VTW �4W DQG VNW �.W��� :LWK LGHQWLFDO DJHQWV� �&W  &W�

�+W
�/W  +W/W� �.W  .W� DQG �4W  4W LQ HTXLOLEULXP�

'H�QH �W  �¡FW� ¡OW� ¡NW� VTW� VNW� *W� �+W� �.W� ZW� UW�� D YHFWRU WKDW LQFOXGHV WKH SROLF\ YDULDEOHV�

WKH DYHUDJH FDSLWDO VWRFNV� WKH ZDJH UDWH� DQG WKH LQWHUHVW UDWH� *LYHQ � DQG LQLWLDO FDSLWDO VWRFNV

+� DQG .�� WKH UHSUHVHQWDWLYH DJHQW FKRRVHV I&W� 6W� /W�+W��� .W��J
�

W � WR PD[LPL]H ��� VXEMHFW WR

WKH HGXFDWLRQ WHFKQRORJ\ ��� DQG WKH LQGLYLGXDO
V EXGJHW DQG WLPH FRQVWUDLQWV ��� DQG ���� 2EVHUYH

WKDW DYHUDJH KXPDQ DQG SK\VLFDO FDSLWDO� �+W DQG �.W� D�HFW LQGLYLGXDOV
 ZHOIDUH YLD *W E\ ��� DQG

���� 7KH /DJUDQJLDQ IRU WKLV SUREOHP LV�

/  
�;

W �

�WI OQ ��� ¡OW�ZW+W/W � ��� ¡NW�UW.W � ��� VTW�4W � ��� VNW�.W��

� � ¡FW

� OQ��� /W � 6W� � � OQ*W � �W>+W�� �$+4
�
W �6W+W�

���@J� ���

�7KLV PRGHO FDQ DOVR EH YLHZHG DV DQ RYHUODSSLQJ JHQHUDWLRQV PRGHO ZLWK WZR�SHULRG OLYHG DOWUXLVWLF DJHQWV�
&RUUHVSRQGLQJ WR WKLV DOWHUQDWLYH LQWHUSUHWDWLRQ RI WKH PRGHO� DJHQWV DUH ERUQ ZLWK ]HUR KXPDQ FDSLWDO DQG SDUHQWV
LQYHVW LQ FKLOGUHQ
V HGXFDWLRQ� SK\VLFDO FDSLWDO LQYHVWPHQW LV EHTXHVWV WR FKLOGUHQ� 7KH OHQJWK RI D SHULRG LV WKHQ
DERXW �� \HDUV� ,Q WKLV FDVH� IXOO GHSUHFLDWLRQ RI FDSLWDO SHU SHULRG LV QDWXUDO IRU KXPDQ FDSLWDO DQG LV TXLWH UHDOLVWLF
IRU SK\VLFDO FDSLWDO�

�



ZKHUH �W LV WKH /DJUDQJH PXOWLSOLHU� 7KH �UVW�RUGHU FRQGLWLRQV IRU ��� DUH
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(T� ��� HTXDWHV WKH ORVV LQ XWLOLW\ IURP ZRUNLQJ IRU DQ DGGLWLRQDO KRXU �OHVV OHLVXUH� WR WKH

JDLQ LQ XWLOLW\ IURP HDUQLQJ PRUH LQFRPH IRU SULYDWH FRQVXPSWLRQ� %\ ��� DQG ����� WKH PDUJLQDO

XWLOLW\ IRUJRQH IURP LQYHVWLQJ DQ DGGLWLRQDO XQLW RI JRRGV� RU KRXU� LQ KXPDQ FDSLWDO LV HTXDO WR WKH

PDUJLQDO XWLOLW\ REWDLQHG IURP WKH VXEVHTXHQW LQFUHDVH LQ KXPDQ FDSLWDO� ,Q ����� WKH SUHVHQW YDOXH

RI WKH QH[W SHULRG
V KXPDQ FDSLWDO LV HTXDO WR WKH JDLQ LQ XWLOLW\ IURP KLJKHU HDUQLQJV DQG KLJKHU

DELOLW\ LQ OHDUQLQJ ODWHU� (T� ���� VD\V WKDW WKH ORVV LQ XWLOLW\ IURP LQYHVWLQJ LQ SK\VLFDO FDSLWDO QRZ

ZLOO EH FRPSHQVDWHG E\ WKH JDLQ LQ XWLOLW\ IURP LQFUHDVLQJ IXWXUH FDSLWDO LQFRPH�

:LWK WKH ORJ XWLOLW\ IXQFWLRQ� WKH &REE�'RXJODV SURGXFWLRQ IXQFWLRQ RU HGXFWLRQ WHFKQRORJ\� IXOO

GHSUHFLDWLRQ RI FDSLWDO SHU SHULRG� DQG WKH EDODQFHG JRYHUQPHQW EXGJHW� DJHQWV H[SHFW VWDWLRQDU\

UDWHV RI WD[HV DQG VXEVLGLHV� �¡F� ¡N� ¡O� VN� VT�� /HW �<W  $ �.�
W �
�+W
�/W�

��� ZLWK �<  < LQ HTXLOLEULXP�

(TV� ������� DQG �������� ZLWK H[SHFWHG VWDWLRQDU\ UDWHV RI WD[HV DQG VXEVLGLHV OHDG WR

6W  6  
���� ����� ����� ¡O�

��� ����� ¡O���� �� � ���� ¡N���� ��>�� ���� ��@
� ����
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*W  >¡F�F � VT�T � ¡O��� �� � ¡N�� VN�N@ �<W � �J �<W� ����

([SHFWLQJ VWDWLRQDU\ UDWHV RI WD[HV DQG VXEVLGLHV� KRXVHKROGV DOORFDWH WLPH DQG LQFRPH SURSRU�

WLRQDWHO\ DPRQJ WKH FRPSHWLQJ XVHV� 7KHVH SURSRUWLRQDO DOORFDWLRQV DUH VWDWLRQDU\ RYHU WLPH EXW

UHVSRQVLYH WR WD[HV� 7KH IUDFWLRQV RI WLPH VSHQW RQ ZRUNLQJ DQG OHDUQLQJ DUH ORZHU WKH KLJKHU LV WKH

WD[ UDWH RQ ODERU �KXPDQ FDSLWDO� LQFRPH� %XW WKH IUDFWLRQV RI WLPH VSHQW RQ ZRUNLQJ DQG OHDUQLQJ

DUH KLJKHU WKH KLJKHU LV WKH WD[ UDWH RQ SK\VLFDO FDSLWDO LQFRPH� UH�HFWLQJ D QHJDWLYH LQFRPH H�HFW

RQ OHLVXUH�� 7KXV� ODERU LQFRPH WD[HV DQG SK\VLFDO FDSLWDO LQFRPH WD[HV D�HFW WKH WLPH DOORFDWLRQ LQ

RSSRVLWH GLUHFWLRQV� 7KHVH GLUHFW H�HFWV RI LQFRPH WD[HV IXOO\ R�VHW HDFK RWKHU LI LQFRPH WD[ UDWHV

DUH XQLIRUP� 7D[HV RQ KXPDQ �SK\VLFDO� FDSLWDO LQFRPH ORZHU LWV UDWH RI UHWXUQ DQG KHQFH ORZHU

WKH IUDFWLRQ RI RXWSXW LQYHVWHG LQ KXPDQ �SK\VLFDO� FDSLWDO� ZKLOH LQYHVWPHQW VXEVLGLHV HQFRXUDJH

LQYHVWPHQWV� 0RUHRYHU� LQFRPH WD[HV DQG FRQVXPSWLRQ WD[HV ORZHU WKH IUDFWLRQ RI LQFRPH VSHQW RQ

SULYDWH FRQVXPSWLRQ�

'H�QH KW � +W .W DQG   � �� � �� I�� � ��>� � ���� � ��@J� *LYHQ LQLWLDO VWRFNV RI FDSLWDO

LQ SHULRG � �L�H� +�� .�� DQG K��� ZH REWDLQ WKH H[SUHVVLRQV IRU WKH UHSUHVHQWDWLYH DJHQW
V ZHOIDUH

IXQFWLRQ 8� DQG WKH JURZWK UDWH �W � <W�� <W � � DV IROORZV �VHH $SSHQGL[ $ IRU WKH GHULYDWLRQ��

8�  
�

�� �
%�¡F� ¡N� ¡O� VT� VN� � ��� ��  OQK� �

�� � ��

�� �
OQ.� �%�� ����

ZLWK %� EHLQJ D FRQVWDQW DQG

%�¡F� ¡N� ¡O� VT� VN�  OQ�F � �� ��� �� OQ�T � �� >�� ���� ��@ OQ�N � OQ��� 6 � /�

�7KH H�HFW RI D ULVH LQ WKH SK\VLFDO FDSLWDO LQFRPH WD[ UDWH RQ WKH IUDFWLRQV RI WLPH VSHQW RQ ZRUNLQJ DQG
OHDUQLQJ FDQ EH QHJDWLYH LI WKH WD[ UHYHQXH LV XVHG IRU WUDQVIHUV WKDW YDU\ IXOO\ ZLWK WKH WD[� ,Q WKLV FDVH� *W LQ ���
ZRXOG EH DGGHG WR WKH ULJKW�KDQG VLGH RI WKH SULYDWH EXGJHW FRQVWUDLQW� DQG LQ HTXLOLEULXP WKDW FRQVWUDLQW ZRXOG EH
&W  ZW+W/W � UW.W �4W �.W�� DIWHU VXEVWLWXWLQJ RXW *W� 7KHQ� D ULVH LQ ¡N UDLVHV &W WKURXJK UHGXFLQJ .W�� DV LQ
����� $V FDQ EH VHHQ LQ ���� D ULVH LQ &W LQ WXUQ UHGXFHV WKH PDUJLQDO EHQH�W RI ZRUNLQJ IRU DQ DGGLWLRQDO KRXU �WKH
ULJKW�KDQG VLGH� DQG KHQFH D GHFOLQH LQ / RU 6 LV QHHGHG WR UHGXFH WKH PDUJLQDO EHQH�W RI OHLVXUH �WKH OHIW�KDQG VLGH��
,I �L� *W LV SXEOLF JRRGV RU �LL� *W <W LV �[HG ZKHQ *W LV D WUDQVIHU� WKHQ IURP ��� WKH ULVH LQ ¡N UHGXFHV &W WKURXJK
ORZHULQJ UW.W�� � ¡N� �.W��  ��� � ���� � ¡N�<W ZKHUH .W�� LV JLYHQ LQ ���� DQG VN  � LV DVVXPHG LQ RUGHU WR
IRFXV RQ SXEOLF JRRGV RU H[RJHQRXV WUDQVIHUV�

�
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ZKHUH PW YDULHV ZLWK WLPH EXW LV LUUHVSRQVLYH WR DQ\ WD[ LQVWUXPHQW�

1RWH WKDW VLQFH K� DQG .� DUH WDNHQ DV LQLWLDOO\ JLYHQ DQG %� LV D FRQVWDQW� DQ\ RSWLPDO

UDWHV RI WD[HV DQG VXEVLGLHV GHULYHG IURP PD[LPL]LQJ 8� LQ ���� DUH VLPSO\ IURP PD[LPL]LQJ WKH

VWDWLRQDU\ IXQFWLRQ % E\ FKRLFH RI D VWDWLRQDU\ YHFWRU �¡F� ¡N� ¡O� VN� VT�� ZKLFK LV FRQVLVWHQW ZLWK

DJHQWV
 H[SHFWDWLRQ� ,Q DGGLWLRQ� WKH LQGLUHFW XWLOLW\ IXQFWLRQ 8� LQ ���� FRQVLGHUV QRW RQO\ ZHOIDUH

LQ VWHDG\ VWDWH HTXLOLEULXP EXW DOVR WKDW LQ WUDQVLWLRQ WRZDUG WKH VWHDG\ VWDWH� LQ FRQWUDVW WR VRPH

SUHYLRXV SDSHUV LQ WKH OLWHUDWXUH �H�J�� 'HYDUDMDQ� ;LH� DQG =RX� ����� WKDW RQO\ H[DPLQH VWHDG\�

VWDWH ZHOIDUH� 7KXV RSWLPDO WD[DWLRQ GHULYHG IURP ���� DSSOLHV LQ ERWK WKH VKRUW UXQ DQG WKH ORQJ

UXQ LQ WKLV PRGHO� 1RWH DOVR WKDW WKH JURZWK UDWH� �W� LQFUHDVHV ZLWK WKH QXPEHU RI KRXUV VSHQW RQ

SURGXFWLRQ DQG HGXFDWLRQ� / DQG 6� DV ZHOO DV ZLWK WKH IUDFWLRQV RI RXWSXW LQYHVWHG LQ KXPDQ DQG

SK\VLFDO FDSLWDO� �T DQG �N�

7R EH FRPSDUDEOH WR WKH H[LVWLQJ OLWHUDWXUH RQ RSWLPDO WD[DWLRQ� ZH VWDUW ZLWK WKH FRPSDULVRQ

RI FRQVXPSWLRQ WD[HV DQG XQLIRUP LQFRPH WD[HV ZLWKRXW VXEVLGLHV� :H WKHQ DOORZ VXEVLGLHV EXW

LPSRVH XQLIRUPLW\ RQ LQFRPH WD[ UDWHV� )LQDOO\� ZH DOORZ WKH IXOO XVH RI WD[�VXEVLG\ LQVWUXPHQWV

ZLWKRXW LPSRVLQJ SULRU UHVWULFWLRQV RQ WKHP� ,Q RUGHU WR FRPSDUH WKH GL�HUHQW WD[ VROXWLRQV ZLWK

WKH �UVW�EHVW� ZH �UVW SURYLGH WKH VRFLDO SODQQHU
V SUREOHP DQG LWV VROXWLRQ EHORZ�

���� 6RFLDO SODQQHU
V VROXWLRQ

*LYHQ �.�� +��� WKH VRFLDO SODQQHU
V SUREOHP LV

PD[
�;
W �

�W>OQ&W � OQ=W � � OQ*W@� ����
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7KH VROXWLRQ LV JLYHQ E\ �VHH $SSHQGL[ % IRU WKH GHULYDWLRQ��
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7KH VROXWLRQ IRU 8� SDUDOOHOV WKDW LQ ���� ZLWK /� 6� DQG WKH �
V LQ % EHLQJ GH�QHG LQ ����������

*LYHQ WKH VDPH VHW RI WHFKQRORJLHV DQG SUHIHUHQFHV� WKH VROXWLRQ GHULYHG IURP ��������� GRPLQDWHV

�DW OHDVW ?ZHDNO\�� DQ\ FRPSHWLWLYH VROXWLRQ EHFDXVH WKH FRQVWUDLQWV ��� DQG ��� IRU WKH ODWWHU DUH

PRUH UHVWULFWLYH WKDQ ���� IRU WKH IRUPHU�

+RZ GRHV WKH VRFLDO SODQQHU
V VROXWLRQ FRPSDUH ZLWK D FRPSHWLWLYH HTXLOLEULXP LQ WKH DEVHQFH

RI WD[HV" 6HWWLQJ ¡O  ¡N  ¡F  VN  VT  � LQ ��������� ZH VHH WKDW LQ WKH QR�JRYHUQPHQW VROXWLRQ

�L� SXEOLF JRRGV� *W  �� �LL� VFKRROLQJ DQG ZRUN WLPH� 6W DQG /W DUH OHVV WKDQ LQ WKH �UVW�EHVW� DQG

��



WKHUHIRUH OHLVXUH� =W� LV KLJKHU� �LLL� WKH IUDFWLRQV RI RXWSXW GHYRWHG WR KXPDQ DQG SK\VLFDO FDSLWDO

LQYHVWPHQW� �T DQG �N� DUH WKH VDPH DV LQ WKH �UVW�EHVW� DQG �LY� WKH IUDFWLRQ RI RXWSXW GHYRWHG WR

SULYDWH FRQVXPSWLRQ LV WKH VDPH DV WKDW GHYRWHG WR SULYDWH SOXV SXEOLF JRRGV LQ WKH �UVW�EHVW� 6LQFH

WLPH VSHQW RQ ZRUNLQJ RU JRLQJ WR VFKRRO LV OHVV WKDQ LQ WKH �UVW�EHVW� LW LV DOVR FOHDU WKDW QDWLRQDO

LQFRPH� <W� LV EHORZ WKH 3DUHWR RSWLPDO OHYHO LQ WKH QR�JRYHUQPHQW VROXWLRQ� )LQDOO\� ZHOIDUH LV

ORZHU LQ WKH QR�JRYHUQPHQW HTXLOLEULXP� DV LV HYLGHQW IURP WKH IDFW WKDW WKH PDUJLQDO XWLOLW\ RI

SXEOLF JRRGV LV �SRVLWLYHO\� LQ�QLWH DW *W  ��

���� 2SWLPDO WD[DWLRQ ZLWK XQLIRUP LQFRPH WD[HV DQG�RU FRQVXPSWLRQ WD[HV

/HW XV ORRN DW XQLIRUP LQFRPH WD[DWLRQ �UVW� 6XSSRVH D XQLIRUP SURSRUWLRQDO LQFRPH WD[ DW

D UDWH ¡\ � ¡O  ¡N� LV WKH RQO\ DYDLODEOH WD[ LQVWUXPHQW� ,Q WKLV VLWXDWLRQ ZH QRWH WKDW �J  ¡\

IRU EXGJHW EDODQFH� $OVR� IURP ��������� ZH VHH WKDW WLPH DOORFDWLRQ LV XQFKDQJHG IURP LWV �QRQ�

RSWLPDO� QR�JRYHUQPHQW SDWWHUQ� ZKLOH WKH LQYHVWPHQW UDWHV �T DQG �N IDOO EHORZ WKHLU OHYHOV ZLWKRXW

WD[HV� 7KH GHFOLQH LQ LQYHVWPHQWV PHDQV WKDW� DIWHU WKH �UVW SHULRG� QDWLRQDO LQFRPH� <W� LV EHORZ

LWV ]HUR WD[ OHYHO� ZKLFK ZDV DOUHDG\ VXERSWLPDO� :H KDYH�

3URSRVLWLRQ �� ,Q WKH DEVHQFH RI D FRQVXPSWLRQ WD[ DQG VXEVLGLHV� WKH RSWLPDO XQLIRUP LQFRPH

WD[ UDWH LV ¡�\  ��J  � I >� � ��� � ��@J� 7KH UDWLR RI SXEOLF FRQVXPSWLRQ WR RXWSXW� ��J � LV WKH

VDPH DV LQ WKH �UVW�EHVW�

3URRI� 2SWLPL]LQJ WKH XQLIRUP LQFRPH WD[ HQWDLOV #% #¡\  � WKDW� WRJHWKHU ZLWK ���������� OHDGV

WR ¡�\ � 7KHQ ��J  ¡�\ XQGHU ����� ZKLFK LV HTXDO WR �J LQ ����� (

7KH RSWLPDO XQLIRUP LQFRPH WD[ UDWH� RU WKH UDWLR RI SXEOLF FRQVXPSWLRQ WR RXWSXW� GHSHQGV

SRVLWLYHO\ RQ WKH WDVWH IRU SXEOLF FRQVXPSWLRQ ��� DQG QHJDWLYHO\ RQ WKH LPSRUWDQFH RI SK\VLFDO

FDSLWDO LQ SURGXFWLRQ ���� WKH LPSRUWDQFH RI SK\VLFDO LQSXWV LQ HGXFDWLRQ ���� DQG WKH GLVFRXQW

IDFWRU ���� 1RWH DOVR WKDW XQGHU XQLIRUP LQFRPH WD[DWLRQ� SXEOLF FRQVXPSWLRQ DFFRXQWV IRU WKH

VDPH IUDFWLRQ RI RXWSXW DV LQ WKH VRFLDO SODQQHU
V VROXWLRQ� +RZHYHU� SXEOLF FRQVXPSWLRQ� OLNH

RXWSXW� LV EHORZ WKH 3DUHWR RSWLPDO OHYHO�

%HFDXVH RI WKH GLVWRUWLRQV RI WKH XQLIRUP LQFRPH WD[� WKH DOORFDWLRQV RI WLPH DQG LQFRPH DUH

��



QRW WKH VDPH DV LQ WKH VRFLDO SODQQHU
V VROXWLRQ� 6SHFL�FDOO\� OHLVXUH LV KLJKHU� ZKLOH LQYHVWPHQWV

LQ SK\VLFDO DQG KXPDQ FDSLWDO DUH ORZHU� WKDQ 3DUHWR RSWLPDO OHYHOV� 7KH UHDVRQ IRU WKH XQGHU�

LQYHVWPHQW LQ FDSLWDO LV REYLRXV EHFDXVH XQLIRUP LQFRPH WD[DWLRQ ZLWKRXW VXEVLGLHV ORZHUV WKH

SULYDWH UDWH RI UHWXUQ RQ LQYHVWPHQWV LQ FDSLWDO� +RZHYHU� WKH UHDVRQ IRU WKH RYHU�FRQVXPSWLRQ RI

OHLVXUH LV OHVV REYLRXV� )URP ���� DQG ����� WKH XQLIRUP LQFRPH WD[ UDWH FDQFHOV RXW DOO WKH GLUHFW

WD[ H�HFWV RQ WLPH DOORFDWLRQ� ,W PLJKW WKHUHIRUH DSSHDU WKDW WKH LQFRPH WD[ GRHV QRW GLVWRUW WKH

FKRLFH RI OHLVXUH� 7KH NH\� RI FRXUVH� LV WR FRPSDUH WKH FKRLFH RI OHLVXUH ZLWK WKH DPRXQW WKDW ZRXOG

EH FKRVHQ XQGHU DQ RSWLPDO OXPS�VXP WD[� 6LQFH WKH ODWWHU ZRXOG KDYH RQO\ DQ LQFRPH H�HFW�

DQG QR VXEVWLWXWLRQ H�HFW� LW ZRXOG UHGXFH WKH DPRXQW RI OHLVXUH FKRVHQ LQ DQ\ VSHFL�FDWLRQ ZKHUH

OHLVXUH ZDV D QRUPDO JRRG� DV LW LV KHUH�

7KH UHVXOW WKDW D XQLIRUP LQFRPH WD[ KDV QR LPSDFW RQ WKH DOORFDWLRQ RI WLPH� LQFOXGLQJ WKH

FKRLFH RI OHLVXUH� LV GXH WR RXU XVH RI &REE�'RXJODV SUHIHUHQFHV� ,Q WKLV FDVH LQFRPH DQG VXEVWLWXWLRQ

H�HFWV RI WKH XQLIRUP LQFRPH WD[ DUH HTXDO EXW RSSRVLWH LQ VLJQ� :KLOH D PRUH JHQHUDO PRGHO ZRXOG

RI FRXUVH EH GHVLUDEOH� LW ZRXOG EH OHVV WUDFWDEOH� $QG VLQFH ODERU VXSSO\ LV TXLWH LQHODVWLF RQ

DYHUDJH HPSLULFDOO\� WKH &REE�'RXJODV FDVH DW OHDVW KDV UHOHYDQFH DQG SODXVLELOLW\�

1H[W� VXSSRVH LQVWHDG WKDW RQO\ D SURSRUWLRQDO FRQVXPSWLRQ WD[ �¡F� LV DYDLODEOH� ,Q WKLV FDVH�

ZH VHH IURP ��������� WKDW SURSRUWLRQDO WLPH DOORFDWLRQV DUH DJDLQ XQD�HFWHG E\ WKH WD[ �OHLVXUH�

=W� UHPDLQV DERYH WKH 3DUHWR RSWLPDO OHYHO�� EXW LQ DGGLWLRQ WKH LQYHVWPHQW UDWHV �T DQG �N DUH

QRZ XQD�HFWHG E\ WKH WD[ UDWH� 7KHQ WKH RSWLPDO WD[ VFKHPH LV JLYHQ E\�

3URSRVLWLRQ �� ,Q WKH DEVHQFH RI LQFRPH WD[HV DQG VXEVLGLHV� WKH RSWLPDO FRQVXPSWLRQ WD[ UDWH LV

¡�F  �� 8QGHU WKH RSWLPDO WD[ VFKHPH� ��J  � I >�� ���� ��@J�

3URRI� 7KH RSWLPDO VFKHPH UHTXLUHV #% #¡F  �� ���¡F����F >�J���¡F�@  �� LPSO\LQJ ¡
�

F  �

DQG ��J  ¡�F �
�

F  � I >�� ���� ��@J XQGHU ���������� (

7KH RSWLPDO FRQVXPSWLRQ WD[ UDWH GHSHQGV RQO\ RQ WKH LPSRUWDQFH RI SXEOLF FRQVXPSWLRQ ����

1RWH WKDW WKH UDWLR RI SXEOLF FRQVXPSWLRQ WR LQFRPH LV WKH VDPH DV WKDW LQ WKH XQLIRUP LQFRPH

WD[ FDVH DQG LQ WKH VRFLDO SODQQHU
V VROXWLRQ� 6LQFH WKH WD[ UHYHQXH DV D IUDFWLRQ RI RXWSXW LV WKH

VDPH DV WKDW LQ WKH XQLIRUP LQFRPH WD[ FDVH DQG WKH FRQVXPSWLRQ WD[ EDVH LV VPDOOHU WKDQ WKH

��



LQFRPH WD[ EDVH� VWDUWLQJ IURP WKH LQLWLDO SHULRG WKH RSWLPDO FRQVXPSWLRQ WD[ UDWH LV KLJKHU WKDQ

WKH RSWLPDO LQFRPH WD[ UDWH �¡�F ! ¡�\ �� 6LQFH WKH LQYHVWPHQW UDWHV DUH KLJKHU WKDQ XQGHU XQLIRUP

LQFRPH WD[DWLRQ� WKH FRQVXPSWLRQ WD[ HFRQRP\ ZLOO HQMR\ D KLJKHU JURZWK UDWH� DQG KLJKHU RXWSXW

DIWHU WKH LQLWLDO SHULRG�

1RZ VXSSRVH WKDW D FRQVXPSWLRQ WD[ DQG D XQLIRUP LQFRPH WD[ DUH WKH RQO\ WD[ LQVWUXPHQWV�

3URSRVLWLRQ �� ,Q WKH DEVHQFH RI VXEVLGLHV� WKH RSWLPDO FRPELQHG LQFRPH DQG FRQVXPSWLRQ WD[

UDWHV DUH ¡�\  � DQG ¡�F  �� 8QGHU WKH RSWLPDO WD[ VFKHPH� ��J  � I >�� ���� ��@J�

3URRI� 7KH WD[ VROXWLRQ LV REWDLQHG IURP #% #¡F  �� #% #¡\  �� DQG ���������� 7KH UHVW RI WKH

SURRI LV VLPLODU WR WKDW RI 3URSRVLWLRQ �� (

(YHQ LI D XQLIRUP LQFRPH WD[ LV DYDLODEOH� WKH JRYHUQPHQW VKRXOG XVH RQO\ WKH FRQVXPSWLRQ WD[

ZKHQ VXEVLGLHV DUH QRW XVHG� 7KXV WKH ODFN RI LQWHUWHPSRUDO GLVWRUWLRQV XQGHU WKH FRQVXPSWLRQ WD[

PDNHV LW VXSHULRU WR WKH XQLIRUP LQFRPH WD[ LQ WKH SUHVHQW PRGHO� 7KLV SURSRVLWLRQ DFFRUGV ZLWK

WKH UHVXOW IURP D ODUJH QXPEHU RI H[LVWLQJ VWXGLHV RQ WD[DWLRQ� +RZHYHU� WKLV UHVXOW LV VXEMHFW WR WKH

FRQVWUDLQW RI WKH DYDLODEOH WD[�VXEVLG\ LQVWUXPHQWV� $V ZH ZLOO VHH EHORZ� LI VXEVLGLHV DUH DYDLODEOH�

WKH\ FDQ FRUUHFW WKH LQYHVWPHQW GLVWRUWLRQV FDXVHG E\ LQFRPH WD[HV� ,Q WKDW FDVH� FRQVXPSWLRQ

WD[HV ZLOO QRW QHFHVVDULO\ EH EHWWHU WKDQ LQFRPH WD[HV�

1RZ ZH ORRN DW D ULFKHU PHQX RI WD[�VXEVLG\ LQVWUXPHQWV ZKLOH PDLQWDLQLQJ XQLIRUPLW\ RI

LQFRPH WD[ UDWHV� $VVXPH WKDW WKH PHQX LQFOXGHV D XQLIRUP LQFRPH WD[ �¡\�� D FRQVXPSWLRQ WD[

�¡F�� DQ HGXFDWLRQ VXEVLG\ �VT�� DQG DQ LQYHVWPHQW WD[ FUHGLW �VN�� $OO HOHPHQWV RI WKLV PHQX �QG XVH

LQ WKH UHDO ZRUOG DQG WKXV LW LV LPSRUWDQW WR NQRZ KRZ ZHOO WKH FRPELQDWLRQV RI WKH WD[HV�VXEVLGLHV

FDQ SHUIRUP� ,Q WKLV FDVH� WKH VL]H RI WKH QHW UHYHQXH IURP WKH FRPELQDWLRQ RI WKH ODERU LQFRPH

WD[ DQG WKH KXPDQ FDSLWDO LQYHVWPHQW VXEVLG\ LV ¡\ZW
�+W
�/W � VT �4W LQ ���� RU >¡\��� ��� VT�T@ �<W LQ

����� 6LPLODUO\� WKH VL]H RI WKH QHW UHYHQXH IURP WKH FRPELQDWLRQ RI WKH SK\VLFDO FDSLWDO LQFRPH WD[

DQG WKH LQYHVWPHQW WD[ FUHGLW LV ¡\UW �.W � VN �.W�� LQ ���� RU >¡\� � VN�N@ �<W LQ ����� 7KHVH QHW WD[

UHYHQXHV DUH SRVLWLYH LI WKH UDWHV RI WKH VXEVLG\ DQG WKH WD[ FUHGLW DUH ORZ HQRXJK�� 7KH RSWLPDO

�0RUH SUHFLVHO\� E\ ���� DQG ����� WKH QHW UHYHQXHV DUH SRVLWLYH LI VT � >��������@¡\ I>��������@¡\������¡\�J
DQG VN � ¡\ >¡\ � ��� � ¡\�@� 2EYLRXVO\� WKHVH LQHTXDOLWLHV KROG LI ¡\  VT  VN DV LQ 3URSRVLWLRQ � EHORZ�

��



WD[ VFKHPHV LQ WKLV FDVH DUH GHVFULEHG E\�

3URSRVLWLRQ �� 7KH RSWLPDO WD[ VFKHPHV ZLWK D XQLIRUP LQFRPH WD[� D FRQVXPSWLRQ WD[� DQ

HGXFDWLRQ VXEVLG\� DQG DQ LQYHVWPHQW WD[ FUHGLW DUH DOO WKH FRPELQDWLRQV RI WD[�VXEVLG\ UDWHV VXFK

WKDW ¡�\  V�N  V�T � �� � � ¡�F � �� DQG � � ¡�F  ��� ¡�\ ��� � ��� 8QGHU DOO WKH RSWLPDO VFKHPHV�

��J  � I >�� ���� ��@J�

3URRI� 6HH $SSHQGL[ &�

$OO WKH RSWLPDO VFKHPHV LQ 3URSRVLWLRQ � SURYLGH H[DFWO\ WKH VDPH HTXLOLEULXP VROXWLRQ LQ �����

���� DQG VDWLVI\ WKH EXGJHW FRQVWUDLQWV ��� DQG ���� DQG DUH WKXV HTXLYDOHQW� 7KH HTXLYDOHQFH LV

PRUH LQWXLWLYH ZKHQ UHZULWLQJ ��� XQGHU WKH RSWLPDO VFKHPHV DV

&W  �ZW+W/W � UW.W �4W �.W���
�� ¡�\
� � ¡�F

ZKLFK LV WKH VDPH DFURVV WKH VFKHPHV XQGHU ���¡�\ � ���¡�F �  � ������ 1RWH WKDW WKH WD[ VFKHPHV

KHUH LQFOXGH WKRVH LQ 3URSRVLWLRQV � DQG �� 3XWWLQJ LW GL�HUHQWO\� D XQLIRUP LQFRPH WD[ HQULFKHG E\

LQYHVWPHQW VXEVLGLHV FDQ SHUIRUP MXVW DV ZHOO DV D FRQVXPSWLRQ WD[� RU DV YDULRXV PL[HV RI ERWK�

7KH NH\ WR WKH HTXLYDOHQFH LQ 3URSRVLWLRQ � LV WKDW WKH XQLIRUP LQFRPH WD[ LW FRQVLGHUV DOORZV

LPPHGLDWH H[SHQVLQJ RI DOO LQYHVWPHQWV� IRU ERWK KXPDQ DQG SK\VLFDO FDSLWDO� 7KLV IRUP RI WD[

LV UHIHUUHG WR DV D ?FDVK��RZ� WD[� 6LQFH LW VXEVLGL]HV LQYHVWPHQW FRVWV DW WKH VDPH UDWH DW ZKLFK

WKHLU SD\R�V DUH WD[HG� LW LV LQWHUWHPSRUDOO\ QRQ�GLVWRUWLRQDU\� 2Q WKH SK\VLFDO FDSLWDO VLGH LW KDV

EHHQ ZLGHO\ DGYRFDWHG DV D UHSODFHPHQW IRU WKH FRUSRUDWH LQFRPH WD[ VLQFH WKH UHFRPPHQGDWLRQV

RI WKH 0HDGH &RPPLWWHH LQ WKH 8QLWHG .LQJGRP DQG WKH ?%OXHSULQWV� UHSRUW LQ WKH 8QLWHG 6WDWHV

FDPH RXW��

$ FDVK��RZ WD[ RQ EXVLQHVV LQFRPH LV RQH RI WKH WZR FHQWUDO SODQNV RI WKH IRUP RI FRQVXPSWLRQ

WD[ DGYRFDWHG E\ +DOO DQG 5DEXVKND ������� 6LQFH WKH +DOO�5DEXVKND WD[ ZRXOG DOVR IDOO RQ ODERU

LQFRPH DW WKH VDPH UDWH DV RQ EXVLQHVV LQFRPH� WKH XQLIRUP LQFRPH WD[ RI 3URSRVLWLRQ � FRUUHVSRQGV

ZLWK D PRGL�HG +DOO�5DEXVKND VFKHPH� LQ ZKLFK WKHUH LV D GHGXFWLRQ IRU WKH FRVWV RI HGXFDWLRQ DQG

�6HH ,QVWLWXWH IRU )LVFDO 6WXGLHV� ����� DQG 8QLWHG 6WDWHV 'HSDUWPHQW RI WKH 7UHDVXU\� ����� %RDGZD\� %UXFH DQG
0LQW] ������ ��� SURYLGHG D ULJRURXV WUHDWPHQW LQ D SDUWLDO HTXLOLEULXP IUDPHZRUN� /XFDV ������ QRWHG WKDW D WD[
RQ FDSLWDO LQFRPH ZLWK DQ LQYHVWPHQW WD[ FUHGLW FDQ LPLWDWH D FDSLWDO OHY\ SHUIHFWO\� :H H[WHQG WKLV DUJXPHQW WR D
JHQHUDO HTXLOLEULXP VHWWLQJ ZLWK HQGRJHQRXV OHLVXUH DQG KXPDQ FDSLWDO�

��



WUDLQLQJ� 1RWH WKDW WKH SURSRVLWLRQ LQGLFDWHV WKDW DOO FRPELQDWLRQV RI WKLV IRUP RI +DOO�5DEXVKND

WD[ DQG D FRQVXPSWLRQ WD[ WKDW SURGXFH WKH UHTXLUHG UHYHQXH DUH HTXDOO\ DFFHSWDEOH�

1RWH �QDOO\ WKDW �L� ¡�\  V�N  V�T  � DQG ¡�F  � DQG �LL� ¡�F  � DQG ¡ �\  V�N  V�T  � ��� ��

DUH RSWLPDO VFKHPHV LPSOLHG E\ 3URSRVLWLRQ �� 7KHVH WZR VSHFLDO VFKHPHV PHDQ WKDW WKH SXUH

XQLIRUP LQFRPH WD[ UDWH LV DOZD\V ORZHU WKDQ WKH SXUH FRQVXPSWLRQ WD[ UDWH� EHFDXVH WKH LQFRPH

WD[ EDVH LV ODUJHU WKDQ WKH FRQVXPSWLRQ WD[ EDVH� )RU WKLV UHDVRQ� WKHUH DUH RIWHQ FRQFHUQV DERXW

ZKHWKHU D VZLWFK IURP DQ LQFRPH WD[ WR D FRQVXPSWLRQ WD[ LV LGHDO VLQFH D KLJK FRQVXPSWLRQ WD[

UDWH UHODWLYH WR WKH LQFRPH WD[ UDWH PD\ EH KDUPIXO� 2XU UHVXOW KHUH LQGLFDWHV WKDW HYHQ WKRXJK

D VZLWFK IURP DQ LQFRPH WD[ ZLWK VXEVLGLHV WR D FRQVXPSWLRQ WD[ HQWDLOV D GHFOLQH LQ WKH WD[ EDVH

DQG D ULVH LQ WKH WD[ UDWH� WKHUH LV QHLWKHU KDUP QRU JDLQ�

���� 2SWLPDO WD[DWLRQ ZLWK QRQ�XQLIRUP LQFRPH WD[HV DQG�RU FRQVXPSWLRQ WD[HV

,Q WKLV VHFWLRQ� ZH UHOD[ WKH XQLIRUPLW\ UHVWULFWLRQ RQ LQFRPH WD[HV� :H VWDUW ZLWK ]HUR VXEVLGLHV

DV LQ WKH SUHYLRXV VHFWLRQ IRU HDVH RI FRPSDULVRQ� ,Q WKH �UVW FDVH� ZH RQO\ FRQVLGHU LQFRPH

WD[HV �¡O� ¡N�� 7KH JRYHUQPHQW EXGJHW FRQVWUDLQW LQ WKLV FDVH LV �J  �� � ��¡O � �¡N� 'H�QH

��  ��� ����� ����� ¡O� � ���� ����� ¡N�>�� ���� ��@� 7KH RSWLPDO LQFRPH WD[DWLRQ LV�

3URSRVLWLRQ �� ,Q WKH DEVHQFH RI D FRQVXPSWLRQ WD[� DQG ZLWKRXW VXEVLGLHV� RSWLPDO LQFRPH WD[

UDWHV� ¡O DQG ¡N� DUH GHWHUPLQHG LPSOLFLWO\ LQ�
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3URRI� 'L�HUHQWLDWLQJ WKH ZHOIDUH IXQFWLRQ LQ ���� ZLWK UHVSHFW WR ¡N RU ¡O SURYLGHV ���� DQG �����

:LWK WKH XQLIRUPLW\ ¡O  ¡N  ¡\ ! �� LW LV HDV\ WR YHULI\ WKDW HDFK RI ���� DQG ���� OHDGV WR D

VROXWLRQ IRU ¡\ DQG WKDW WKH WZR VROXWLRQV IRU ¡\ DUH GL�HUHQW LQ JHQHUDO� (

:KHQ LQFRPH WD[HV DUH WKH RQO\ WD[ LQVWUXPHQWV� XQLIRUPLW\ RI WKH WZR WD[ UDWHV LV JHQHUDOO\

QRW RSWLPDO� RZLQJ WR WKHLU DV\PPHWULF LQ�XHQFHV RQ OHLVXUH DQG LQYHVWPHQW LQ KXPDQ DQG SK\VLFDO

FDSLWDO� %RWK WD[HV GLVWRUW LQYHVWPHQWV LQ D VLPLODU ZD\� EXW ODERU LQFRPH WD[DWLRQ LQFUHDVHV OHLVXUH

IURP D DOUHDG\ KLJK OHYHO ZKLOH WD[DWLRQ RI SK\VLFDO FDSLWDO LQFRPH UHGXFHV OHLVXUH� )URP ���� DQG

����� LI WKH GLVFRXQW IDFWRU � LV VPDOOHU WKHQ WLPH DOORFDWLRQV DUH PRUH VHQVLWLYH WR LQFRPH WD[HV �LQ

WHUPV RI SHUFHQWDJH FKDQJHV LQ / DQG 6�� )URP ���� DQG ����� SHUFHQWDJH FKDQJHV LQ LQYHVWPHQWV

DV IUDFWLRQV RI RXWSXW ��T DQG �N� DUH VLPSO\ �� ��� ¡O� DQG �� ��� ¡N�� ZKLFK DUH LQGHSHQGHQW

RI WKH YDOXH RI �� 7KXV� ZKHQ � LV VPDOO� GLVWRUWLRQV RQ WLPH DOORFDWLRQV �HVSHFLDOO\ XQGHU ODERU

LQFRPH WD[DWLRQ� DUH LPSRUWDQW� VR LW PD\ EH EHWWHU WR WD[ SK\VLFDO FDSLWDO LQFRPH PRUH KHDYLO\

WKDQ ODERU LQFRPH� :KHQ � LV ODUJH� WKH FRQYHUVH PD\ EH WUXH�

,Q 7DEOH �� ZH LOOXVWUDWH WKH LPSOLFDWLRQV RI 3URSRVLWLRQ � LQ DQ H[DPSOH ZKHUH ZH VHW �  ����

�  ���� DQG �  ��� EXW DOORZ � WR YDU\ IURP ��� WR ������ :KHQ � LV VPDOO� WKH SK\VLFDO FDSLWDO

LQFRPH WD[ UDWH LV KLJKHU WKDQ WKH ODERU LQFRPH WD[ UDWH� ZKHQ � KDV PLG YDOXHV WKH WZR WD[ UDWHV

DUH VLPLODU� DQG ZKHQ � LV ODUJH� WKH ODERU LQFRPH WD[ UDWH EHFRPHV ODUJH DQG WKH SK\VLFDO FDSLWDO

LQFRPH WD[ UDWH EHFRPHV QHJDWLYH�

:KHQ D FRQVXPSWLRQ WD[ LV XVHG WRJHWKHU ZLWK LQFRPH WD[HV� WKH JRYHUQPHQW EXGJHW FRQVWUDLQW

LV �J  ¡F�F � ��� ��¡O � �¡N� :H WKHQ KDYH�

3URSRVLWLRQ �� ,Q WKH DEVHQFH RI VXEVLGLHV� RSWLPDO WD[ UDWHV RQ FRQVXPSWLRQ DQG WKH WZR W\SHV

��7KH SDUDPHWHUL]DWLRQ LV SODXVLEOH� &DSLWDO
V VKDUH LQ RXWSXW � LV DERXW ���� 7KH WDVWH IRU SXEOLF FRQVXPSWLRQ
� LV FKRVHQ WR KDYH D UHDVRQDEOH UDWLR RI SXEOLF FRQVXPSWLRQ WR RXWSXW� ZKLFK DOVR GHFOLQHV LQ �� 7KH YDOXH RI �
LV OHVV NQRZQ DQG PDQ\ H[LVWLQJ VWXGLHV DVVXPH WKDW LW LV VPDOOHU WKDQ WKH FDSLWDO
V VKDUH SDUDPHWHU LQ SURGXFWLRQ�
PHDQLQJ WKDW HGXFDWLRQ LV PRUH WLPH LQWHQVLYH DQG OHVV �SK\VLFDO� FDSLWDO LQWHQVLYH WKDQ SURGXFWLRQ� ,Q DGGLWLRQ WR
�  ���� ZH DOVR GLG VLPXODWLRQV ZLWK �  ��� DQG IRXQG VLPLODU UHVXOWV� &RUUHVSRQGLQJ WR IXOO GHSUHFLDWLRQ RI FDSLWDO�
RQH SHULRG KHUH PD\ EH ����� \HDUV� )RU DQ DQQXDO GLVFRXQWLQJ IDFWRU LQ WKH UDQJH RI ���� WR ����� WKH FRPSRXQGLQJ
GLVFRXQWLQJ IDFWRU RYHU �� \HDUV PD\ UDQJH IURP ��� WR ����

��



RI LQFRPH� ¡F� ¡O DQG ¡N� DUH GHWHUPLQHG LPSOLFLWO\ LQ
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8QGHU WKH RSWLPDO VFKHPH� �>� � ��� � ��@¡�N  ���� � ��¡�O � ¡�O � �� � � ¡�N � �� ¡�F ! ��

DQG ��J  � I >� � ��� � ��@J� 7KH IHDVLEOH VROXWLRQ �¡F� ¡O� ¡N�  ��� �� �� LV QRW RSWLPDO� ZKHUH

#% #¡F  �� #% #¡O � �� DQG #% #¡N ! ��

3URRI� 6HH $SSHQGL[ '�

:KHQ ERWK LQFRPH DQG FRQVXPSWLRQ WD[HV DUH XVHG ZLWKRXW XQLIRUPLW\ RQ LQFRPH WD[HV� RSWLPDO

WD[DWLRQ IHDWXUHV SRVLWLYH WD[HV RQ FRQVXPSWLRQ DQG SK\VLFDO FDSLWDO LQFRPH EXW QHJDWLYH WD[HV RQ

ODERU LQFRPH� 7D[LQJ FRQVXPSWLRQ DFFRUGV ZLWK H[LVWLQJ YLHZV LQ WKH OLWHUDWXUH� :KDW LV VXUSULVLQJ

KHUH LV WKDW SK\VLFDO FDSLWDO LQFRPH VKRXOG EH WD[HG DV ZHOO� ZKLOH ODERU LQFRPH LV VXEVLGL]HG� 7D[LQJ

FRQVXPSWLRQ DYRLGV LQYHVWPHQW GLVWRUWLRQV� WD[LQJ SK\VLFDO FDSLWDO DQG VXEVLGL]LQJ ODERU LQFRPH

UHGXFH WKH ODERU�OHLVXUH GLVWRUWLRQ� DQG VXEVLGL]LQJ ODERU DOVR UDLVHV LQYHVWPHQW LQ KXPDQ FDSLWDO�

7KLV WD[ PL[ FDQ WKXV GR EHWWHU WKDQ SXUH LQFRPH WD[DWLRQ� SXUH FRQVXPSWLRQ WD[DWLRQ� RU D PL[

RI XQLIRUP LQFRPH WD[DWLRQ DQG FRQVXPSWLRQ WD[DWLRQ�

:H UHSRUW VLPXODWLRQ UHVXOWV EDVHG RQ ��������� LQ 7DEOH � IRU D ZLGH UDQJH RI WKH YDOXH RI WKH

GLVFRXQW IDFWRU �� 7KH YDOXHV RI WKH WD[ UDWHV RQ FRQVXPSWLRQ DQG SK\VLFDO FDSLWDO LQFRPH� WKH

VXEVLG\ UDWH RQ ODERU LQFRPH �L�H� �¡O ZKHQ ¡O � ��� DQG WKH UDWLR RI SXEOLF FRQVXPSWLRQ WR RXWSXW

DUH LQYHUVHO\ UHODWHG WR WKH YDOXH RI �� :KHQ � LV ODUJH� WKH LQFRPH WD[ �VXEVLG\� UDWHV DUH TXLWH

VPDOO DQG WKH FRQVXPSWLRQ WD[ LV WKH PDLQ LQVWUXPHQW WR IXQG SXEOLF FRQVXPSWLRQ�

��



$V ZH IRXQG HDUOLHU� D SXUH FRQVXPSWLRQ WD[ LV HTXLYDOHQW WR D PRGL�HG +DOO�5DEXVKND WD[ WKDW

DOORZV D GHGXFWLRQ IRU FRVWV RI HGXFDWLRQ� RU D UHYHQXH QHXWUDO FRPELQDWLRQ RI WKH WZR� 7KLV PHDQV

WKDW WKH LQVLJKW IURP 3URSRVLWLRQ � WKDW WD[LQJ SK\VLFDO FDSLWDO PRUH KHDYLO\ DQG ODERU OHVV KHDYLO\

H�HFWV D ZHOIDUH LPSURYHPHQW FDQ EH DSSOLHG WR D GL�HUHQW VWDUWLQJ SRLQW� QDPHO\ RQH ZKHUH WKHUH

LV VRPH HOHPHQW RI WKH PRGL�HG +DOO�5DEXVKND WD[� 7KLV REVHUYDWLRQ OHDGV WR�

3URSRVLWLRQ �� ,I WKH WD[ DQG VXEVLG\ UDWHV DUH DOO FRQVWUDLQHG WR EH QRQ�QHJDWLYH� LW LV SRVVLEOH WR

LPSURYH RQ D SXUH FRQVXPSWLRQ WD[ YLD D WD[�VXEVLG\ VFKHPH LQ ZKLFK� �L� ¡F� ¡O� ¡N� VN� VT � ��

�LL� ¡N ! ¡O� �LLL� ¡N ! VN� DQG �LY� ¡O � VT�

3URRI� 6WDUW IURP DQ LQLWLDO V\VWHP WKDW GLVSOD\V D PL[ RI D SXUH FRQVXPSWLRQ WD[ DQG D PRGL�HG

+DOO�5DEXVKND WD[� 7KLV V\VWHP �ZKLFK LV HTXLYDOHQW WR D SXUH FRQVXPSWLRQ WD[� ZLOO KDYH ¡F ! �

DQG ¡N  ¡O  VN  VT ! �� 3URSRVLWLRQ � LPSOLHV WKDW ZHOIDUH FDQ EH LPSURYHG� UHODWLYH WR WKLV

VWDUWLQJ SRLQW� E\ LQFUHDVLQJ ¡N DQG UHGXFLQJ ¡O� (

:H DUJXH LQ 6HFWLRQ � WKDW WKLV SURSRVLWLRQ SRLQWV WR D VHW RI UHODWLRQV EHWZHHQ WD[ DQG VXEVLG\

UDWHV WKDW LV TXDOLWDWLYHO\ UHDOLVWLF IRU D UDQJH RI FRXQWULHV�

7DEOH � LOOXVWUDWHV 3URSRVLWLRQ � LQ D VLPXODWHG H[DPSOH VWDUWLQJ ZLWK D PL[ RI D �� FRQVXPSWLRQ

WD[� D ��� XQLIRUP LQFRPH WD[� DQG ��� VXEVLG\ UDWHV RQ LQYHVWPHQW LQ KXPDQ DQG SK\VLFDO FDSLWDO�

$ SDUDPHWHU FRQ�JXUDWLRQ WKDW VXSSRUWV WKLV WD[ PL[ WR EH DQ RSWLPDO VFKHPH LQ 3URSRVLWLRQ � LV

�  ���� �  ���� �  ���� DQG �  ���� LPSO\LQJ D ������ RSWLPDO UDWLR RI WD[ UHYHQXH WR RXWSXW�

1RWH WKDW IURP 3URSRVLWLRQ �� VXFK D WD[ PL[ LV HTXLYDOHQW WR D ��� SXUH FRQVXPSWLRQ WD[ ���� RU

WR D ������ PRGL�HG +DOO�5DEXVKND WD[ ZKHUH ¡O  ¡N  VN  VT  � �� � ��� 'HYLDWLRQV IURP

WKLV WD[ PL[� WKURXJK UDLVLQJ WKH SK\VLFDO FDSLWDO LQFRPH WD[ E\ RQH SHUFHQWDJH SRLQW DW D WLPH DQG

ORZHULQJ WKH ODERU LQFRPH WD[ FRUUHVSRQGLQJO\ WR PDLQWDLQ WKH ������ RSWLPDO UDWLR RI WD[ UHYHQXH

WR RXWSXW� LPSURYH ZHOIDUH ZKHQ WKH SK\VLFDO FDSLWDO LQFRPH WD[ UDWH LV EHORZ ���� $Q\ IXUWKHU

LQFUHDVH LQ WKH SK\VLFDO FDSLWDO LQFRPH WD[� WRJHWKHU ZLWK D GHFOLQH LQ WKH ODERU LQFRPH WD[� OHDGV

WR D PDUJLQDO ORVV LQ ZHOIDUH�

1RZ ZH IXUWKHU HQODUJH WKH PHQX RI WKH WD[�VXEVLG\ LQVWUXPHQWV� 6XSSRVH WKDW WKH JRYHUQPHQW

��



FDQ VHW DOO WD[�VXEVLG\ UDWHV �¡F� ¡O� ¡N� VT� VN� ZLWKRXW VLJQ UHVWULFWLRQV� ,Q VR GRLQJ� ZH FRQVLGHU

WZR YHUVLRQV ZLWK HODVWLF RU LQHODVWLF OHLVXUH� FRUUHVSRQGLQJ WR L  � DQG L  � UHVSHFWLYHO\ LQ ����

VLQFH ERWK YHUVLRQV UHJDUGLQJ OHLVXUH DUH VHHQ LQ WKH OLWHUDWXUH RQ RSWLPDO WD[DWLRQ� )LUVW� FRQVLGHU

WKH FDVH ZLWK LQHODVWLF OHLVXUH ZKHUH WLPH LV DOORFDWHG RQO\ EHWZHHQ HGXFDWLRQ DQG SURGXFWLRQ� 7KH

�UVW�RUGHU FRQGLWLRQ FRQFHUQLQJ WKH DOORFDWLRQ RI WLPH LV

6W �
��� ¡O�ZW+W

�� � ¡F�&W

 �W
��� ��+W��

6W

�

7KH RWKHU �UVW�RUGHU FRQGLWLRQV DUH WKH VDPH DV LQ WKH FDVH ZLWK HODVWLF OHLVXUH� 6ROYLQJ WKH RULJLQDO

RSWLPL]DWLRQ SUREOHP ZLWK WKLV PRGL�FDWLRQ JLYHV

6W  6 � ���� ��� ����

/W  / � �� ���� ��� ����

7KH VROXWLRQ IRU RWKHU YDULDEOHV UHPDLQV WKH VDPH� &RUUHVSRQGLQJO\� ZH KDYH

%�¡F� ¡N� ¡O� VT� VN�  OQ �F � �� ��� �� OQ �T � �� >�� ���� ��@ OQ �N � � OQ �J� ����

:KHQ OHLVXUH LV LQHODVWLF� WKH VRFLDO SODQQHU
V SUREOHP LV

PD[
�;
W �

�W>OQ&W � � OQ*W@� ����

E\ FKRLFH RI �&W� 4W�.W��� *W� /W� 6W� VXEMHFW WR ��������� ZLWK ���� EHLQJ UHSODFHG E\ 6W � /W  ��

JLYHQ �.��+��� 7KH VROXWLRQ IRU &W� 4W� *W� .W�� DQG +W�� LV WKH VDPH DV WKDW LQ WKH FDVH ZLWK

HODVWLF OHLVXUH� ZKLOH WKH VROXWLRQ IRU 6W DQG /W LV WKH VDPH DV WKDW LQ ���� DQG ����� VHH $SSHQGL[

% IRU GHULYDWLRQ� 1RWH WKDW WKH WLPH DOORFDWLRQ ZLWK LQHODVWLF OHLVXUH LV WKH VDPH LQ ERWK WKH

GHFHQWUDOL]HG HTXLOLEULXP DQG WKH VRFLDO SODQQHU
V SUREOHP VLQFH QRZ WKHUH LV QR RYHU�FRQVXPSWLRQ

RI OHLVXUH E\ DVVXPSWLRQ� 7KH VROXWLRQ IRU 8� SDUDOOHOV WKDW LQ ���� DQG ���� ZLWK WKH �
V EHLQJ

GH�QHG LQ ����������

7KH RSWLPDO WD[DWLRQ ZLWK LQHODVWLF OHLVXUH LV JLYHQ E\�

3URSRVLWLRQ �� :LWK LQHODVWLF OHLVXUH� WKH 3DUHWR RSWLPDO WD[�VXEVLG\ V\VWHPV LQFOXGH DOO FRPEL�

QDWLRQV RI WD[�VXEVLG\ UDWHV VXFK WKDW �L� ¡�O  V�T DQG ¡�N  V�N DQG �LL� �� � ¡�F �   �� � ��I�� �

��



����� ¡�O � � ���� ¡�N �>�� ���� ��@J� ,Q SDUWLFXODU� ¡�\  ¡�O  ¡�N  V�T  V�N � �� � � ¡�F � �� DQG

� � ¡�F  �� � ����� ¡�\ �� 8QGHU WKH RSWLPDO WD[ VFKHPHV� ��J  � I >�� ���� ��@J�

3URRI� 6HH $SSHQGL[ (�

7KH WD[ VFKHPHV LQ 3URSRVLWLRQ � VHW HTXDO UDWHV IRU LQFRPH WD[HV DQG LQYHVWPHQW VXEVLGLHV

VR WKDW WKH XQGHU�LQYHVWPHQW SUREOHP LV FRUUHFWHG� DQG WKHUHE\ WKHVH WD[ VFKHPHV DUH �UVW�EHVW

ZLWK LQHODVWLF OHLVXUH� $V D VSHFLDO FDVH LQ 3URSRVLWLRQ �� WKH UHVXOWV LQ 3URSRVLWLRQ � ZLWK XQLIRUP

LQFRPH WD[HV DQG FRQVXPSWLRQ WD[HV DUH QRZ �UVW�EHVW ZKHQ OHLVXUH LV LQHODVWLF�

$OVR� QRWH WKDW ZKHQ �  �� WKH PRGHO GHJHQHUDWHV WR D RQH�FDSLWDO �KXPDQ FDSLWDO� PRGHO� 7KHQ

DOO FRPELQDWLRQV RI ¡�F ! � DQG ¡�O � � VXFK WKDW V
�

T  ¡�O DQG ��J  ���� �� I�� � ��>�� ������@J

DUH RSWLPDO� :KHQ �  �� WKH PRGHO DOVR EHFRPHV D RQH�FDSLWDO �SK\VLFDO FDSLWDO� PRGHO� DQG

WKH RSWLPDO WD[ VFKHPHV LQFOXGH DOO FRPELQDWLRQV RI ¡ �F � � DQG ¡�N � � VXFK WKDW V�N  ¡�N DQG

��J  ������ ������ 7KH VSHFLDO FDVH ZLWK LQHODVWLF OHLVXUH DQG ZLWK RQO\ SK\VLFDO FDSLWDO LV VLPLODU

WR WKDW LQ 7XUQRYVN\ ������ ZKHUH WKH FRPSRVLWLRQ RI UHYHQXHV IURP LQFRPH DQG FRQVXPSWLRQ WD[HV

LV GHWHUPLQHG E\ WKH GHJUHH RI SXEOLF JRRGV FRQJHVWLRQ� %XW LQ 3URSRVLWLRQ � WKH VXEVLG\�HQULFKHG

LQFRPH WD[HV DQG WKH FRQVXPSWLRQ WD[ DUH SHUIHFW VXEVWLWXWHV VR WKDW LI OHLVXUH LV LQHODVWLF� WKHQ

�UVW�EHVW WD[DWLRQ LQFOXGHV DOO SRVVLEOH PL[HV RI FRQVXPSWLRQ DQG LQFRPH WD[HV ZLWK VXEVLGLHV DW

WKH VDPH UDWH�

:KDW KDSSHQV WR RSWLPDO WD[DWLRQ LI OHLVXUH LV HODVWLF" ,Q WKLV FDVH� D XQLIRUP LQFRPH WD[ FDQQRW

DFKLHYH WKH �UVW�EHVW� DV VHHQ LQ 3URSRVLWLRQ �� :LWKRXW XQLIRUPLW\ RI LQFRPH WD[ UDWHV� WKH VL]H RI

WKH QHW UHYHQXH IURP WKH FRPELQDWLRQ RI WKH ODERU LQFRPH WD[ DQG WKH KXPDQ FDSLWDO LQYHVWPHQW

VXEVLG\ LV ¡OZW
�+W
�/W � VT �4W LQ ���� RU >¡O�� � �� � VT�T@ �<W LQ ����� 6LPLODUO\� WKH VL]H RI WKH QHW

UHYHQXH IURP WKH FRPELQDWLRQ RI WKH SK\VLFDO FDSLWDO LQFRPH WD[ DQG WKH LQYHVWPHQW WD[ FUHGLW LV

¡NUW �.W�VN �.W�� LQ ���� RU >¡N��VN�N@ �<W LQ ����� 7KHVH QHW WD[ UHYHQXHV DUH SRVLWLYH LI WKH UDWHV RI WKH

VXEVLG\ DQG WKH WD[ FUHGLW DUH ORZ HQRXJK� 0RUHRYHU� IURP ���� �J  ¡F�¡O������VT�T�¡N��VN�N�

DQG KHQFH SXEOLF FRQVXPSWLRQ PD\ EH �QDQFHG E\ RQH RU WZR WD[HV ZKLOH WKH RWKHU WD[HV PD\ EH

]HUR RU QHJDWLYH� )RU H[DPSOH� ZH PD\ KDYH D SRVLWLYH FRQVXPSWLRQ WD[ EXW QHJDWLYH LQFRPH WD[HV

DV ORQJ DV WKH QHW UHYHQXH LV SRVLWLYH IRU SXEOLF FRQVXPSWLRQ� 2SWLPDO WD[DWLRQ LQ WKLV FDVH LV JLYHQ

��



E\�

3URSRVLWLRQ �� :KHQ DOO RI �¡F� ¡N� ¡O� VN� VT� PD\ EH VHW IUHHO\� ZLWKRXW VLJQ UHVWULFWLRQV� DOO FRP�

ELQDWLRQV RI WD[HV VXFK WKDW ¡�F  �V
�

T  �¡
�

O � ¡
�

N  V�N� DQG

�� ¡�N  ��� ¡�O �

�
�>�� ���� ��@� ���� ��

��� � ��>�� ���� ��@

 
� ��� ¡�O �� ����

DUH 3DUHWR RSWLPDO� WKDW LV �UVW�EHVW� 8QGHU DOO WKH RSWLPDO VFKHPHV� ��J  � I >�� ���� ��@J�

3URRI� 6HH $SSHQGL[ )�

7KH 3DUHWR RSWLPDO WD[ VFKHPHV ZLWK HODVWLF OHLVXUH KDYH WKH IROORZLQJ LPSRUWDQW IHDWXUHV� )LUVW�

D XQLIRUP LQFRPH WD[ ZLWK VXEVLGLHV DW WKH VDPH UDWH DQG D FRQVXPSWLRQ WD[ DUH �UVW�EHVW ZLWK

LQHODVWLF OHLVXUH EXW QRW VR ZLWK HODVWLF OHLVXUH� 7KLV LV EHFDXVH D XQLIRUP LQFRPH WD[ ZLWK VXEVLGLHV

RU D FRQVXPSWLRQ WD[ ERWK FDXVH WKH IDPLOLDU VWDWLF GLVWRUWLRQ RQ WKH JRRGV�OHLVXUH PDUJLQ� +HUH�

VHWWLQJ WKH FRQVXPSWLRQ WD[ DQG ODERU LQFRPH WD[ UDWHV HTXDO EXW ZLWK RSSRVLWH VLJQV HOLPLQDWHV

WKDW GLVWRUWLRQ���

6HFRQG� ODERU �FDSLWDO� LQFRPH WD[HV DQG HGXFDWLRQ VXEVLGLHV �LQYHVWPHQW WD[ FUHGLWV� KDYH WKH

VDPH UDWH ¡�O  V�T �¡
�

N  V�N�� 7KHVH HTXDOLWLHV RI WKH LQFRPH WD[ DQG VXEVLG\ UDWHV� UHVSHFWLYHO\ IRU

ERWK W\SHV RI LQFRPH� HOLPLQDWH XQGHU�LQYHVWPHQW LQ KXPDQ DQG SK\VLFDO FDSLWDO�

7KLUG� WKH UHODWLRQVKLS EHWZHHQ FDSLWDO DQG ODERU LQFRPH WD[HV JLYHQ E\ ����� DORQJ ZLWK WKH

VDPH UDWH EXW RSSRVLWH VLJQV RI FRQVXPSWLRQ DQG ODERU LQFRPH WD[HV� DFKLHYHV WKH 3DUHWR RSWLPDO

UDWLRV RI SULYDWH DQG SXEOLF FRQVXPSWLRQ WR LQFRPH� )URP WKLV DQG WKH VHFRQG SRLQW DERYH� WKH

3DUHWR RSWLPDO SURSRUWLRQDO RXWSXW DOORFDWLRQ LV WKXV UHDFKHG E\ WKH WD[ VFKHPHV LQ 3URSRVLWLRQ ��

)RXUWK� WKH UHODWLRQV EHWZHHQ ODERU DQG SK\VLFDO FDSLWDO LQFRPH WD[HV DQG EHWZHHQ FRQVXPSWLRQ

DQG ODERU LQFRPH WD[HV LQ 3URSRVLWLRQ � DFKLHYH WKH �UVW�EHVW WLPH DOORFDWLRQ E\ UHGXFLQJ OHLVXUH�

7R VHH WKLV� OHW XV �UVW GLYLGH ERWK WKH QXPHUDWRUV DQG GHQRPLQDWRUV RI WKH ULJKW�KDQG VLGHV LQ

���� DQG ���� E\ ��� ¡O�� UHVXOWLQJ LQ WKH IDFWRU ��� ¡N� ��� ¡O� LQ WKH GHQRPLQDWRUV� 2EYLRXVO\�

WKH KLJKHU WKH IDFWRU ��� ¡N� ��� ¡O�� WKH OHVV WKH WLPH VSHQW RQ HGXFDWLRQ DQG SURGXFWLRQ �RU WKH

��,W PLJKW DSSHDU WR GR VR DW WKH FRVW RI HOLPLQDWLQJ WKH ODERU LQFRPH DQG WKH SRUWLRQ RI FRQVXPSWLRQ IXQGHG E\
ODERU LQFRPH DV D VRXUFH RI QHW UHYHQXH� 7KDW FRQFOXVLRQ LJQRUHV ERWK WKH VXEVLG\� VT � ZKLFK UHGXFHV WKH QHW UHYHQXH
IURP WD[LQJ WKH UHWXUQ WR KXPDQ FDSLWDO� DQG WKH IDFW WKDW D SRUWLRQ RI ODERU LQFRPH LV VDYHG� UHGXFLQJ FRQVXPSWLRQ
WD[ UHYHQXH�

��



KLJKHU WKH OHLVXUH�� 8QGHU HLWKHU ]HUR RU XQLIRUP LQFRPH WD[HV� WKLV IDFWRU LV XQLW\� EXW ZLWK WKH

UHODWLRQ LQ 3URSRVLWLRQ �� WKLV IDFWRU LV DOZD\V OHVV WKDQ XQLW\� L�H� ��� ¡N� ��� ¡O�  I�>�� ����

��@ � ��� � ��J I��� � ��>� � ��� � ��@J � �� )RU ¡O � � DQG ¡N � �� LW IROORZV WKDW ¡N ! ¡O�
��

7KH LGHD LV WR WD[ LQFRPH IURP H�HFWLYH ODERU PRUH OLJKWO\ WKDQ IURP SK\VLFDO FDSLWDO WR HQFRXUDJH

JUHDWHU XVH RI WLPH LQ HGXFDWLRQ DQG SURGXFWLRQ UDWKHU WKDQ LQ OHLVXUH� LQ FRQWUDVW WR WKH FDVH ZLWK

LQHODVWLF OHLVXUH LQ 3URSRVLWLRQ � ZKHUH WKH WZR LQFRPH WD[HV DUH SHUIHFW VXEVWLWXWHV� 7KLV LGHD

ZDV H[HPSOL�HG HDUOLHU LQ 7DEOH � DQG 3URSRVLWLRQ �� :KHQ FRQVXPSWLRQ WD[HV DUH SRVLWLYH� ODERU

LQFRPH WD[HV EHFRPH D QHW VXEVLG\ HYHQ WKRXJK WKH HGXFDWLRQ VXEVLG\ EHFRPHV D WD[ DW WKH VDPH

UDWH DFFRUGLQJ WR ¡F  �¡O  �VT� 7KLV LV EHFDXVH WKH ODERU LQFRPH WD[ EDVH �� � LV JUHDWHU WKDQ

WKH HGXFDWLRQ VXEVLG\ EDVH ����� �� >�� ���� ��@ LQ �����

)XUWKHUPRUH� LI ¡N  � DQG ¡O � � WKHQ �� ¡O ! � PXVW KROG XQGHU WKH 3DUHWR RSWLPDO WD[DWLRQ

VLQFH �� � ¡N� �� � ¡O� � �� LPSO\LQJ ¡O � � DQG KHQFH ¡F  �¡O ! �� 1DPHO\� ZKHQ WKH WD[ RQ

SK\VLFDO FDSLWDO LQFRPH LV ]HUR� WKH FRQVXPSWLRQ WD[ LV SRVLWLYH DQG WKH ODERU LQFRPH WD[ QHW RI

HGXFDWLRQ VXEVLGLHV LV QHJDWLYH RU D QHW VXEVLG\ IRU ODERU LQFRPH� 7KLV QHW VXEVLG\ IRU ODERU LQFRPH�

ZLWK WKH SUHVHQFH RI FRQVXPSWLRQ WD[HV� UHGXFHV OHLVXUH�

)LQDOO\� ¡�F  ¡�O  V�T  � DQG ¡�N  V�N  �>�� ����� ��@ I��� � ��>�� ���� ��@J LV D VSHFLDO

3DUHWR RSWLPDO VFKHPH� 7KDW LV� WD[LQJ SK\VLFDO FDSLWDO LQFRPH DQG SURYLGLQJ DQ LQYHVWPHQW WD[

FUHGLW DW WKH VDPH UDWH ZLWKRXW RWKHU WD[�VXEVLG\ LQVWUXPHQWV LV 3DUHWR RSWLPDO ZKHQ WKH QHW WD[

UHYHQXH DV D IUDFWLRQ RI LQFRPH LV HTXDO WR WKH RSWLPDO UDWLR RI SXEOLF FRQVXPSWLRQ WR LQFRPH ��J �

7KLV VSHFLDO VFKHPH UHYHDOV VRPH LPSRUWDQW LQVLJKWV� �L� ODERU DQG SK\VLFDO FDSLWDO LQFRPH WD[HV

DUH QRW V\PPHWULF� �LL� FRQVXPSWLRQ WD[HV DUH QRW QHFHVVDULO\ EHWWHU WKDQ FDSLWDO LQFRPH WD[HV� DQG

�LLL� D VZLWFK IURP SK\VLFDO FDSLWDO LQFRPH WD[HV WR HLWKHU ODERU LQFRPH WD[HV RU FRQVXPSWLRQ WD[HV

FDQ EH ZHOIDUH UHGXFLQJ�

7KH LQWXLWLRQ EHKLQG WKH DERYH UHVXOWV FDQ EH VXPPDUL]HG DV IROORZV� 7KH FDVK �RZ IRUP RI

WD[ RQ SK\VLFDO FDSLWDO LQFRPH �¡N  VN� LV H�HFWLYHO\ OXPS�VXP� 6ROH UHOLDQFH RQ WKLV VRXUFH RI

��7R EH SUDFWLFDOO\ UHOHYDQW� LQFRPH WD[ UDWHV VKRXOG EH EHORZ ����� 7KLV FRUUHVSRQGV WR � � �>��������@ ������
,Q RWKHU ZRUGV� 3URSRVLWLRQ � KDV D SUDFWLFDO YDOXH LI WKH WDVWH IRU SXEOLF JRRGV LV QRW WRR VWURQJ UHODWLYH WR SULYDWH
JRRGV �L�H� � LV QRW WRR ODUJH��

��



UHYHQXH DOORZV WKH �UVW�EHVW WR EH DFKLHYHG� +RZHYHU� WKH �UVW�EHVW RXWFRPH FDQ DOVR EH DWWDLQHG

ZLWK QRQ�]HUR FRQVXPSWLRQ DQG ODERU LQFRPH WD[ UDWHV DQG D VXEVLG\ RQ KXPDQ FDSLWDO LQYHVWPHQW�

SURYLGHG WKDW WKHVH ODWWHU UDWHV DUH VHW WR DYRLG DQ\ H�HFW RQ WKH VKDGRZ SULFH RI OHLVXUH RU WKH UDWH

RI UHWXUQ WR KXPDQ FDSLWDO LQYHVWPHQW��� 3URYLGHG WKH ODWWHU FRQGLWLRQV DUH PHW� D ZLGH UDQJH RI

DOWHUQDWLYH WD[�VXEVLG\ PL[HV FDQ DFKLHYH WKH �UVW�EHVW�

$FFRUGLQJ WR 3URSRVLWLRQ �� WKH H�HFWLYH WD[ RQ KXPDQ RU SK\VLFDO FDSLWDO LQFRPH LV JHQHUDOO\

QRQ�]HUR� )RU H[DPSOH� ZKHQ WKH SK\VLFDO FDSLWDO LQFRPH WD[ LV XVHG H[FOXVLYHO\ DQG SK\VLFDO FDSLWDO

LQYHVWPHQW LV VXEVLGL]HG DW WKH VDPH UDWH �¡�N  V�N ! � DQG ¡�F  ¡�O  V�T  ��� ZH KDYH QRWHG

WKDW WKH QHW WD[ UHYHQXH LV SRVLWLYH� $OVR� WKH SUHVHQFH RI VXEVLGLHV RQ LQYHVWPHQW OHDGV WR GL�HUHQW

UHVXOWV FRPSDUHG WR SUHYLRXV RQHV ZLWKRXW VXFK VXEVLGLHV� 7KHVH IHDWXUHV RI RSWLPDO WD[DWLRQ LQ

RXU PRGHO GL�HU IURP WKDW LQ -RQHV� 0DQXHOOL� DQG 5RVVL ������ ZKHUH H�HFWLYH WD[HV �L�H� WD[HV QHW

RI VXEVLGLHV� RQ ODERU DQG FDSLWDO LQFRPH DUH ]HUR �LQ WKH ORQJ UXQ� LQGHSHQGHQWO\ RI WKH GHWDLOV RI

WKH WD[ FRGH ZLWK UHVSHFW WR DYDLODEOH WD[ LQVWUXPHQWV �VXFK DV WD[HV RU VXEVLGLHV� H[FOXGLQJ OXPS

VXP WD[HV��

���� 'HSUHFLDWLRQ DOORZDQFHV

,Q WKH ODVW VFHQDULR� ZH FRQVLGHU DQRWKHU IHDWXUH RI WKH WD[ FRGH SUDFWLFHG LQ VRPH FRXQWULHV�

D FDSLWDO GHSUHFLDWLRQ DOORZDQFH� ,Q DGGLWLRQ WR DOO WKH WD[ LQVWUXPHQWV GLVFXVVHG LQ 3URSRVLWLRQ

�� VXSSRVH WKH JRYHUQPHQW FDQ DOVR XVH D FDSLWDO GHSUHFLDWLRQ DOORZDQFH GNW �� ����� :LWK WKLV

LQVWUXPHQW� WKH EXGJHW FRQVWUDLQWV EHFRPH

*W  ¡F �&W � ¡OZW
�+W
�/W � ¡N�UW � GNW� �.W � VT �4W � VN �.W��� ����

�� � ¡F�&W  ��� ¡O�ZW+W/W � >��� ¡N�UW � ¡NGNW@.W � ��� VT�4W � ��� VN�.W��� ����

7KH �UVW�RUGHU FRQGLWLRQ ZLWK UHVSHFW WR SK\VLFDO FDSLWDO LQYHVWPHQW LV

.W�� �
�� VN
&W

 
�>��� ¡N�UW�� � ¡NGN�W���@

&W��
� ����

��8QGHU 3URSRVLWLRQ � WKH FRQVXPSWLRQ WD[ EDVH LV JUHDWHU WKDQ WKH ODERU LQFRPH WD[ EDVH QHW RI HGXFDWLRQ VXEVLG\
EHFDXVH �F � �T � ��� ��  ��� ¡�N ����� �� �� � ¡�F � ! � IRU � � ¡�F ! � DQG ¡�N � ��

��$V ZLOO EH VHHQ EHORZ� WKH RSWLPDO FDSLWDO GHSUHFLDWLRQ DOORZDQFH LV WLPH GHSHQGHQW� $OVR� UHFDOO WKDW LQ RXU
PRGHO WKH FDSLWDO GHSUHFLDWLRQ UDWH LV ���� SHU SHULRG�

��



7KH RWKHU �UVW�RUGHU FRQGLWLRQV DUH WKH VDPH DV ���������

/HW \W � <W .W  $�/WKW�
��� DQG aGNW � GNW \W� ZKHUH aGNW LV WKH RXWSXW�FDSLWDO UDWLR DGMXVWHG

FDSLWDO GHSUHFLDWLRQ DOORZDQFH� 7KH �UVW�RUGHU FRQGLWLRQV DQG WKH EXGJHW FRQVWUDLQWV OHDG WR WKH

VDPH IRUP RI VROXWLRQ IRU 8� DV LQ ���� DQG WKH VROXWLRQ IRU RWKHU YDULDEOHV DV�

6W  6  
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1RWH WKDW �F� 6W� DQG /W DUH WLPH LQGHSHQGHQW LI WKH RSWLPDO aG
�

NW LV WLPH LQGHSHQGHQW�

7KH RSWLPDO WD[ VFKHPHV ZLWK WKH GHSUHFLDWLRQ DOORZDQFH DUH JLYHQ E\�

3URSRVLWLRQ ��� :LWK DOO WD[ LQVWUXPHQWV DYDLODEOH� LQFOXGLQJ GHSUHFLDWLRQ DOORZDQFHV� WKH 3DUHWR�

RSWLPDO WD[ VFKHPHV DUH DOO WKH FRPELQDWLRQV RI WD[ LQVWUXPHQWV VXFK WKDW ¡�F  �V
�

T  �¡
�

O � ¡
�
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8QGHU DOO WKH RSWLPDO VFKHPHV� ��J  � I >�� ���� ��@J�

3URRI� 6HH $SSHQGL[ *�

7KH RSWLPDO WD[ VFKHPHV LQ 3URSRVLWLRQ �� LQFOXGH DOO WKH WD[ VFKHPHV LQ 3URSRVLWLRQ � DQG

VKDUH DOO WKH IHDWXUHV LQ 3URSRVLWLRQ � H[FHSW WKDW ¡�N DQG V�N DUH QRW UHTXLUHG WR EH DOZD\V WKH

VDPH GXH WR WKH DYDLODELOLW\ RI WKH FDSLWDO GHSUHFLDWLRQ DOORZDQFH LQVWUXPHQW� )URP WKH RSWLPDO

�RXWSXW�FDSLWDO UDWLR DGMXVWHG� FDSLWDO GHSUHFLDWLRQ DOORZDQFH aG�N  ��� � V�N ¡
�

N �� ZH FDQ VHH WKDW

��



WKH FDSLWDO GHSUHFLDWLRQ DOORZDQFH DQG WKH LQYHVWPHQW WD[ FUHGLW DUH SHUIHFW SROLF\ VXEVWLWXWHV� 7KH

JRYHUQPHQW FDQ XVH HLWKHU WKH FDSLWDO GHSUHFLDWLRQ DOORZDQFH RU WKH LQYHVWPHQW WD[ FUHGLW RU ERWK�

DORQJ ZLWK RWKHU WD[�VXEVLG\ LQVWUXPHQWV� WR DFKLHYH WKH 3DUHWR RSWLPDO RXWFRPH� 2EYLRXVO\� LI WKH

LQYHVWPHQW WD[ FUHGLW UDWH LV WKH VDPH DV WKH WD[ UDWH RQ FDSLWDO LQFRPH �V�N  ¡�N �� WKHQ WKH FDSLWDO

GHSUHFLDWLRQ DOORZDQFH LQVWUXPHQW LV UHGXQGDQW � aG�N  ��� 6LPLODUO\� LI WKH FDSLWDO GHSUHFLDWLRQ

DOORZDQFH LV VHW DW aG�N  �� WKH LQYHVWPHQW WD[ FUHGLW LQVWUXPHQW DOVR EHFRPHV UHGXQGDQW �V�N  ���

1RWH WKDW WKH RXWSXW�FDSLWDO UDWLR DGMXVWHG FDSLWDO GHSUHFLDWLRQ DOORZDQFH aG�N �KHQFH �F� /� DQG

6� LV WLPH LQGHSHQGHQW EXW WKH XQDGMXVWHG G�NW LV QRW VR� WKH ODWWHU GHSHQGV SRVLWLYHO\ RQ WKH

RXWSXW�FDSLWDO UDWLR \W�

�� &RPSDULVRQ RI WKH WD[ VFKHPHV

7KH RSWLPDO WD[ VFKHPHV ZLWK HODVWLF OHLVXUH LQ 6HFWLRQ � FDQ EH UDQNHG DFFRUGLQJ WR WKHLU UHVXOWLQJ

JURZWK UDWHV RI RXWSXW DQG ZHOIDUH OHYHOV� �:LWK LQHODVWLF OHLVXUH� WKH RSWLPDO WD[ VFKHPHV LQ

3URSRVLWLRQ � REWDLQ WKH �UVW�EHVW RXWFRPH�� /HW �WL DQG 8L EH WKH JURZWK UDWH DQG WKH ZHOIDUH

OHYHO� UHVSHFWLYHO\� IRU WKH RSWLPDO WD[ VFKHPHV LQ 3URSRVLWLRQ L�

:H �UVW ORRN DW WKH UDQNLQJ RI JURZWK UDWHV� 6LQFH ZH KDYH QRW REWDLQHG DQDO\WLFDO WD[ VROXWLRQV

IRU 3URSRVLWLRQV �� �� DQG �� WKH\ DUH H[FOXGHG LQ WKH IROORZLQJ UDQNLQJ�

3URSRVLWLRQ ��� :LWK HODVWLF OHLVXUH� �W�  �W�� ! �W�  �W�  �W� ! �W��

3URRI� 6HH $SSHQGL[ +�

7KH LQWXLWLRQ RI WKLV UDQNLQJ FDQ EH HDVLO\ XQGHUVWRRG IURP WKH IRUPXOD IRU WKH JURZWK UDWH

RI SHU FDSLWD RXWSXW� 7KH IRUPXOD LQGLFDWHV WKDW WKH JURZWK UDWH GHSHQGV SRVLWLYHO\ RQ WKH WLPH

VSHQW RQ ZRUNLQJ DQG OHDUQLQJ� �6 DQG /�� DQG RQ KXPDQ DQG SK\VLFDO FDSLWDO LQYHVWPHQWV� ��T

DQG �N�� $FFRUGLQJ WR 3URSRVLWLRQ ��� WKH VFKHPHV ZLWK PRUH WD[�VXEVLG\ LQVWUXPHQWV EXW OHVV

SULRU UHVWULFWLRQV JHQHUDWH IDVWHU JURZWK� 7KH UHDVRQ LV VLPSOH� PRUH SROLF\ LQVWUXPHQWV DQG PRUH

�H[LELOLW\ FDQ GR EHWWHU WR UHPRYH WKH GLVWRUWLRQV RI WD[DWLRQ�

7KH ZHOIDUH UDQNLQJ RI WKH WD[ VFKHPHV DFURVV WKH SURSRVLWLRQV LV JLYHQ EHORZ�

3URSRVLWLRQ ��� :LWK HODVWLF OHLVXUH� 8�  8�� ! 8�  8�  8� ! 8��

��



3URRI� 6HH $SSHQGL[ ,�

7KH UDQNLQJ RI ZHOIDUH OHYHOV LV WKH VDPH DV WKDW RI JURZWK UDWHV� 7KH LQWXLWLRQ LV WKDW IRU WKHVH

WD[ VFKHPHV WKH G\QDPLF LQH�FLHQF\ DVVRFLDWHG ZLWK WKH JURZWK H�HFWV RI WD[HV GRPLQDWHV WKH

ZHOIDUH UDQNLQJ� WKH RSWLPDO WD[ VFKHPHV WKDW JHQHUDWH IDVWHU JURZWK E\ HQFRXUDJLQJ LQYHVWPHQWV RI

WLPH DQG LQFRPH LQ HGXFDWLRQ DQG SURGXFWLRQ DOVR PDNH LQGLYLGXDOV EHWWHU R�� )RU ZHOIDUH UDQNLQJV

FRQFHUQLQJ 3URSRVLWLRQV �� �� DQG �� UHFDOO RXU HDUOLHU GLVFXVVLRQV� 8� ! 8�  8� ! 8� ! 8� DQG

8�  8� ! 8�  8�  8�� 7KH FRPSDULVRQ EHWZHHQ 8� DQG 8� LV XQFOHDU�

7KH H�HFWV RI WD[HV RQ JURZWK DQG ZHOIDUH KDYH UHFHQWO\ UHFHLYHG D JUHDW GHDO RI DWWHQWLRQ�

VHH� H�J�� %DUUR ������� &DEDOO�H ������� &RROH\ DQG +DQVHQ ������� 'DYLHV DQG :KDOOH\ �������

+HQGULFKV ������� -XGG ������� /XFDV ������� 0LOHVL�)HUUHWWL DQG 5RXELQL �����D� ����E�� 5HEHOR

������� 6WRNH\ DQG 5HEHOR ������� DQG 7URVWHO ������� LQ DGGLWLRQ WR WKH ZRUN PHQWLRQHG LQ WKH

LQWURGXFWLRQ� 2XU UHVXOWV RQ WKH JURZWK DQG ZHOIDUH UDQNLQJV H[WHQG WKLV OLQH RI UHVHDUFK WR FRQVLGHU

PRUH WD[�VXEVLG\ LQVWUXPHQWV DQG PRUH WD[ UHJLPHV�

)LQDOO\� XQGHU DOO WKH VHFRQG�EHVW VFKHPHV ZLWK XQLIRUP LQFRPH WD[HV RU ZLWK FRQVXPSWLRQ

WD[HV� DQG XQGHU DOO WKH �UVW�EHVW WD[ VFKHPHV� WKH UDWLR RI SXEOLF VSHQGLQJ �QHW WD[ UHYHQXH� WR

LQFRPH LV WKH VDPH DV UHTXLUHG E\ D 3DUHWR RSWLPXP� ,Q RWKHU ZRUGV� WKH UDWLR RI WD[ UHYHQXH

WR RXWSXW LV WKH VDPH DFURVV DOO WKHVH RSWLPDO WD[ VFKHPHV� VXJJHVWLQJ WKDW PRVW RI WKH RSWLPDO

WD[DWLRQ SUREOHP LQ WKLV SDSHU FDQ EH UHIRUPXODWHG DV D 5DPVH\ SUREOHP ZKHUH WKH WD[ UHYHQXH

JRHV EDFN WR LQGLYLGXDOV DV OXPS�VXP WUDQVIHUV UDWKHU WKDQ SXEOLF FRQVXPSWLRQ� DV VKRZQ EHORZ�

/HW 7W EH D WUDQVIHU IXQGHG E\ WD[HV DV LQ ���� 'XH WR WKH PRGHOLQJ RI HQGRJHQRXV JURZWK LQ RXU

PRGHO LQ FRQWUDVW WR WKH RULJLQDO 5DPVH\ SUREOHP� ZH PRGLI\ WKH DVVXPSWLRQ RI D �[HG WUDQVIHU

LQ WKH VWDQGDUG 5DPVH\ SUREOHP WR RQH ZKHUH D �[HG IUDFWLRQ RI RXWSXW LV SURYLGHG DV WUDQVIHUV�

L�H� �J  7W <W IRU DOO W� 7KH RSWLPDO WD[DWLRQ SUREOHP QRZ LV WR �QG WKH OHDVW FRVWO\ WD[ VFKHPHV

WR �QDQFH WKH WUDQVIHUV� $FFRUGLQJO\� DVVXPH �  � WR DEVWUDFW IURP SXEOLF FRQVXPSWLRQ� DQG DGG

WKH WUDQVIHU� 7W� WR WKH ULJKW�KDQG VLGH RI ���� 7KHQ WKH JRYHUQPHQW DQG WKH UHSUHVHQWDWLYH DJHQW
V

EXGJHW FRQVWUDLQWV DUH UHVSHFWLYHO\

�J<W  7W � ¡F �&W � ¡OZW
�+W
�/W � ¡NUW �.W � VT �4W � VN �.W��� ����

��



�� � ¡F�&W  ��� ¡O�ZW+W/W � ��� ¡N�UW.W � ��� VT�4W � ��� VN�.W�� � �J<W� ����

7KH RSWLPDO WD[DWLRQ LQ WKH PRGL�HG 5DPVH\ SUREOHP LV JLYHQ E\�

3URSRVLWLRQ ��� 7KH RSWLPDO VFKHPHV ZLWK D �[HG IUDFWLRQ RI RXWSXW DV OXPS�VXP WUDQVIHUV� �J�

DUH DOO FRPELQDWLRQV RI WD[HV VXFK WKDW ¡�F  �V
�

T  �¡
�

O � ¡
�

N  V�N� DQG ¡�N � ¡�O  �J >���� ��@�

3URRI� 6HH $SSHQGL[ -�

)URP WKLV SURSRVLWLRQ� ZH FDQ VHH WKDW WKH PDLQ IHDWXUHV LQ 3URSRVLWLRQ � VWLOO KROG WUXH LQ

WKH FDVH ZLWK WUDQVIHUV DFFRXQWLQJ IRU D �[HG SRUWLRQ RI RXWSXW� ,Q SDUWLFXODU� ¡�N ! ¡�O VR ORQJ DV

�J ! �� ,I WUDQVIHUV ZHUH IXOO\ DGMXVWDEOH� DQG WKHUH ZHUH QR SXEOLF JRRGV� RSWLPDO WD[DWLRQ LQ WKLV

PRGHO ZRXOG EH WULYLDO� ]HUR WD[ UDWHV DQG QR WUDQVIHU�

�� $SSOLFDWLRQV

,W LV LQWHUHVWLQJ WR DVN ZKDW LPSOLFDWLRQV RXU PRGHO PD\ KDYH IRU UHDO�ZRUOG WD[ PL[ RU IRU WD[

UHIRUP SURSRVDOV� ,W PLJKW DSSHDU WKDW JRYHUQPHQWV RXJKW WR LPSOHPHQW WD[ V\VWHPV FRQVLVWHQW

ZLWK RXU 3URSRVLWLRQ �� EDVHG RQ RXU PRVW JHQHUDO FDVH� $W OHDVW RQH DVSHFW RI WKLV SURSRVLWLRQ

KDV D VWURQJ HFKR LQ WKH UHDO ZRUOG� 7KH SURSRVLWLRQ VD\V WKDW WKHUH LV D FRQWLQXXP RI �UVW�EHVW

WD[ VFKHPHV� DQG ZH FHUWDLQO\ REVHUYH D ZLGH YDULHW\ RI WD[ V\VWHPV� �7KLV LV UH�HFWHG H�J� LQ

7DEOH ��� +RZHYHU� ZH UXQ LQWR WURXEOH ZLWK VSHFL�F SUHVFULSWLRQV DERXW WD[ DQG VXEVLG\ UDWHV� 7R

EHJLQ ZLWK� ERWK KXPDQ DQG SK\VLFDO FDSLWDO PXVW KDYH VXEVLGLHV DW WKH VDPH UDWH DW ZKLFK WKH\

DUH WD[HG� 7D[ V\VWHPV WKDW LPSOHPHQW WKLV SUHFLVH SURYLVLRQ DUH VHOGRP REVHUYHG� $QG WR PDNH

PDWWHUV ZRUVH� ZDJH DQG FRQVXPSWLRQ WD[ UDWHV PXVW EH HTXDO LQ DEVROXWH WHUPV� EXW RI RSSRVLWH

VLJQ�

7R JHW UHDOLVWLF SUHGLFWLRQV IURP RXU PRGHO LW PXVW EH UHFRJQL]HG WKDW WKHUH DUH SUDFWLFDO FRQ�

VWUDLQWV RQ VXEVLG\ DQG WD[ UDWHV� 7KH ODWWHU VWHP� H�J�� IURP WKH QHHG WR OLPLW HYDVLRQ DQG DYRLGDQFH�

.H\ DVSHFWV WR WDNH QRWH RI LQFOXGH� �L� PDUJLQDO UHYHQXH ORVVHV GXH WR HYDVLRQ DQG DYRLGDQFH OLNHO\

LQFUHDVH ZLWK WD[ UDWHV� DV GLVFXVVHG H�J� E\ %RDGZD\ HW DO� ������� DQG �LL� VXEVLGLHV GHOLYHUHG

WKURXJK WKH WD[ V\VWHP� RU QHJDWLYH WD[ UDWHV� JLYH DJHQWV LQFHQWLYHV WR H[DJJHUDWH VXEVLGL]HG H[�

SHQGLWXUHV RU LQFRPH� $QRWKHU LPSRUWDQW SRLQW WR QRWH LV WKDW YHU\ VL]HDEOH VXEVLGLHV LQ NLQG DUH

��



SURYLGHG LQ WKH IRUP RI SXEOLF VFKRROV DQG SXEOLFO\ VXSSRUWHG FROOHJHV DQG XQLYHUVLWLHV� ,W PD\ EH

WKDW WKHVH VXEVLGLHV DUH WR DQ H[WHQW H[RJHQRXV WR WKH GHVLJQ RI WKH WD[ V\VWHP� DQG JUHDWHU WKDQ

ZRXOG EH MXVWL�HG RQ H�FLHQF\ JURXQGV �H�J� H[WHUQDOLWLHV DQG ERUURZLQJ FRQVWUDLQWV��

6XPPLQJ XS UHDO�ZRUOG FRQVWUDLQWV� WD[ GHVLJQHUV PD\ KDYH WR DFFHSW WKDW �L� WD[ UDWHV PXVW EH

SRVLWLYH� �LL� VXEVLGLHV GHOLYHUHG YLD WKH WD[ V\VWHP FDQQRW EH WRR ODUJH� DQG �LLL� VXEVWDQWLDO VXEVLGLHV

WR KXPDQ FDSLWDO LQYHVWPHQW ZLOO EH GHOLYHUHG RXWVLGH WKH WD[ V\VWHP� 7KHVH FRQVLGHUDWLRQV SXW XV

IDU RXWVLGH WKH ZRUOG RI 3URSRVLWLRQ �� %XW WKH\ GR QRW SUHFOXGH WKH GHVLJQ RI DQ DWWUDFWLYH WD[

V\VWHP� :H ZLOO VKRZ WKLV �UVW E\ GHPRQVWUDWLQJ WKDW WKH\ GR QRW SUHYHQW WKH LPSOHPHQWDWLRQ RI

D FRQVXPSWLRQ WD[ DSSURDFK� DQG WKHQ WKDW LW LV SRVVLEOH WR JR IXUWKHU DQG LPSURYH RQ WKH ODWWHU�

:KHQ ZH GR VR ZH DUULYH DW D V\VWHP WKDW� TXDOLWDWLYHO\� LV VLPLODU WR WKH WD[ V\VWHPV REVHUYHG LQ

WKH 8QLWHG 6WDWHV DQG PDQ\ RWKHU FRXQWULHV�

&RQVLGHU �UVW KRZ D WD[ GHVLJQHU DLPLQJ DW WKH FRQVXPSWLRQ WD[ DSSURDFK FRXOG ZRUN ZLWKLQ

WKH DERYH FRQVWUDLQWV� 1RWH WKDW KH FRXOG QRW MXVW DGRSW D SXUH FRQVXPSWLRQ WD[ EHFDXVH WKH

H[LVWHQFH RI WKH KXPDQ FDSLWDO VXEVLG\ LV D GHYLDWLRQ IURP WKDW DSSURDFK� 5HFDOO� KRZHYHU� WKDW D

SXUH FRQVXPSWLRQ WD[ LV HTXLYDOHQW WR D PRGL�HG +DOO�5DEXVKND WD[� 6XSSRVH WKDW GLUHFW VXEVLGLHV

WR HGXFDWLRQ H[FHHGHG WKRVH MXVWL�HG RQ H�FLHQF\ JURXQGV E\� VD\� �� � SRLQWV� 2QH FRXOG WKHQ�

LQ H�HFW� LPSOHPHQW D PRGL�HG +DOO�5DEXVKND VFKHPH E\ WD[LQJ ERWK ODERU DQG SK\VLFDO FDSLWDO

LQFRPH DW �� �� DOORZLQJ QR VXEVLG\ WR KXPDQ FDSLWDO LQYHVWPHQW LQ WKH WD[ V\VWHP� DQG GHOLYHULQJ

D ��� VXEVLG\ WR SK\VLFDO FDSLWDO LQYHVWPHQW� 7KLV DSSURDFK ZRXOG RQO\ GL�HU IURP D ��� PRGL�HG

+DOO�5DEXVKND WD[ E\ SURYLGLQJ LWV VXEVLG\ WR KXPDQ FDSLWDO LQYHVWPHQW RXWVLGH WKH WD[ V\VWHP�

1RZ� LW FRXOG EH WKDW WKLV V\VWHP ZRXOG EH VX�FLHQW WR FROOHFW WKH UHTXLUHG UHYHQXH� EXW WKHUH

PLJKW EH D VKRUWIDOO� ,I VR� DQ\ UHYHQXH VKRUWIDOO FRXOG EH FRUUHFWHG E\ DGGLQJ D SXUH FRQVXPSWLRQ

WD[�

7KH RXWFRPH GHVFULEHG EHDUV VRPH VLPLODULW\ WR WD[ V\VWHPV WKDW DUH REVHUYHG LQ SUDFWLFH�

+RZHYHU� WKH XQLIRUPLW\ RI WD[ EXUGHQV RQ KXPDQ DQG SK\VLFDO FDSLWDO� DQG WKH H[WHQW RI WKH JHQ�

HURVLW\ WRZDUGV SK\VLFDO FDSLWDO LQYHVWPHQW GR QRW DSSHDU UHDOLVWLF� &RQVLGHU WKHQ WKH LPSOLFDWLRQV

RI 3URSRVLWLRQ �� 7KDW SURSRVLWLRQ WHOOV XV WKDW� VWDUWLQJ IURP WKH PL[HG FRQVXPSWLRQ WD[�PRGL�HG

��



+DOO�5DEXVKND WD[� ZH FDQ UDLVH ZHOIDUH E\ LQFUHDVLQJ WKH WD[ RQ SK\VLFDO FDSLWDO LQFRPH DQG UH�

GXFLQJ WKDW RQ ODERU LQFRPH� :H WKHQ HQG ZLWK D WD[�VXEVLG\ V\VWHP WKDW LV UHPDUNDEO\ UHDOLVWLF�

�L� FRQVXPSWLRQ� ODERU LQFRPH� DQG SK\VLFDO FDSLWDO LQFRPH DUH DOO WD[HG DW D SRVLWLYH UDWH� �LL�

SK\VLFDO FDSLWDO LV WD[HG DW D KLJKHU UDWH WKDQ ODERU LQFRPH� �LLL� GLUHFW FRVWV RI HGXFDWLRQ DQG

WUDLQLQJ DUH QRW VXEVLGL]HG YLD WKH WD[ V\VWHP� DQG �LY� SK\VLFDO FDSLWDO LQFRPH LV WD[HG DW D KLJKHU

UDWH WKDQ WKDW DW ZKLFK SK\VLFDO FDSLWDO LQYHVWPHQW LV VXEVLGL]HG���

,W LV LQWHUHVWLQJ WR UHODWH WKLV GLVFXVVLRQ WR WKH UDQJH RI WD[ PL[HV REVHUYHG DFURVV WKH *�

FRXQWULHV� DV VKRZQ LQ 7DEOH �� 7KH WDEOH VKRZV WKDW WKH WZR FRXQWULHV ZLWK WKH ORZHVW RYHUDOO

WD[ EXUGHQ� -DSDQ DQG WKH 8�6�� PDNH UHODWLYHO\ OLWWOH XVH RI FRQVXPSWLRQ WD[HV FRPSDUHG ZLWK

WKH RWKHU FRXQWULHV� ,Q WHUPV RI WKH DERYH GLVFXVVLRQ WKLV PLJKW EH H[SODLQHG DV IROORZV� 1RW

RQO\ GR WKHVH WZR FRXQWULHV KDYH UHODWLYHO\ VPDOO RYHUDOO UHYHQXH UHTXLUHPHQWV� EXW OLNH WKH RWKHU

*� FRXQWULHV WKH\ DOVR KDYH KLJKO\ GHYHORSHG SXEOLF VFKRRO V\VWHPV DQG VWURQJ SXEOLF VXSSRUW IRU

KLJKHU HGXFDWLRQ� 7KXV� LI RQH ZDQWHG WR WDNH D FRQVXPSWLRQ WD[ DSSURDFK LQ WKHVH FRXQWULHV� JLYHQ

WKH QHHG WR R�VHW D KLJK VXEVLG\ UDWH WR KXPDQ FDSLWDO LQYHVWPHQW IURP RXWVLGH WKH WD[ V\VWHP� RQH

ZRXOG UHO\ PRUH RQ WKH +DOO�5DEXVKND HOHPHQW� DQG OHVV RQ WKH SXUH FRQVXPSWLRQ WD[ HOHPHQW WKDQ

LQ FRXQWULHV ZLWK D KLJKHU RYHUDOO UHYHQXH UHTXLUHPHQW� (YHQ DIWHU WKH ZHOIDUH�UDLVLQJ DGMXVWPHQW

RI LQFUHDVLQJ WKH WD[ RQ SK\VLFDO FDSLWDO DQG UHGXFLQJ WKDW RQ ODERU� RQH ZRXOG H[SHFW D ORZHU WD[

RQ FRQVXPSWLRQ WKDQ LQ WKH RWKHU *� FRXQWULHV�

1RWH VRPH RI WKH LPSOLFDWLRQV RI WKH DERYH GLVFXVVLRQ IRU WD[ UHIRUP� :H GR QRW FRQFOXGH

WKDW WKH REMHFW RI UHIRUP VKRXOG EH D FRQVXPSWLRQ WD[ DSSURDFK� DFFRPSOLVKHG HLWKHU YLD D SXUH

FRQVXPSWLRQ WD[ RU WKH PRGL�HG +DOO�5DEXVKND VFKHPH� 7KLV PHDQV WKDW RXU DQDO\VLV GRHV QRW�

IRU H[DPSOH� VXSSRUW D VWULFW FDVK��RZ DSSURDFK WR WKH WD[DWLRQ RI EXVLQHVV LQFRPH� $QG LW UHMHFWV

WKH VXJJHVWLRQ WKDW ODERU LQFRPH DQG SK\VLFDO FDSLWDO LQFRPH VKRXOG EH WD[HG DW WKH VDPH UDWH�

��7KLV WD[�VXEVLG\ V\VWHP FRUUHVSRQGV IDLUO\ ZHOO WR ZKDW LV REVHUYHG LQ WKH 8QLWHG 6WDWHV DQG RWKHU ZHDOWK\
(QJOLVK�VSHDNLQJ FRXQWULHV� -DSDQ� DQG PDQ\ VPDOOHU FRXQWULHV� ,W GRHV QRW FRUUHVSRQG IXOO\ WR ZKDW LV REVHUYHG LQ
PDQ\ (XURSHDQ FRXQWULHV� KRZHYHU� ZKHUH H�J� FDSLWDO LQFRPH WD[HV DUH OLJKWHU WKDQ ODERU LQFRPH WD[HV� &RQVLGHU WKH
IROORZLQJ IRXU SRLQWV LQ WXUQ� �L� 7KDW WKH YDULRXV WD[HV DUH OHYLHG DW VLJQL�FDQW SRVLWLYH UDWHV LV FOHDU IURP 7DEOH ��
�LL� $PRQJ WKH *�� FRXQWULHV 0HQGR]D HW DO� ������ 7DEOHV � DQG �� VKRZ WKDW FDSLWDO LQFRPH WD[HV KDYH WUDGLWLRQDOO\
EHHQ PXFK KLJKHU WKDQ ODERU LQFRPH WD[HV LQ WKH 8�6�� WKH 8�.�� &DQDGD� DQG -DSDQ� �LLL� 'HGXFWLRQV RU FUHGLWV IRU
WXLWLRQ DUH W\SLFDOO\ DEVHQW RU SDUWLDO� $QG �LY� VLQFH LQWHUHVW DQG GHSUHFLDWLRQ DOORZDQFHV GR QRW FRYHU WKH IXOO FRVWV
RI FDSLWDO� FDSLWDO LQFRPH LV WD[HG DW D UDWH KLJKHU WKDQ WKH H�HFWLYH VXEVLG\ RQ SK\VLFDO LQYHVWPHQW�
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LQGLFDWLQJ LQVWHDG WKDW SK\VLFDO FDSLWDO VKRXOG EH WD[HG PRUH KHDYLO\ WKDQ KXPDQ FDSLWDO�

)LQDOO\� ZH VKRXOG QRWH WKDW WD[ UDWHV RQ SK\VLFDO FDSLWDO LQFRPH KDYH EHHQ IDOOLQJ UHFHQWO\ LQ

PDQ\ FRXQWULHV� DQG PD\ DOUHDG\ EH EHORZ WKRVH RQ ODERU LQFRPH LQ VRPH FDVHV� 'RHV WKLV PHDQ

WKDW JRYHUQPHQWV DUH LJQRULQJ WKH ORJLF RI RXU 3URSRVLWLRQ �" $Q DOWHUQDWLYH H[SODQDWLRQ IRU WKHLU

EHKDYLRU OLHV LQ RSHQ HFRQRP\ FRQVLGHUDWLRQV� 2XU DQDO\VLV KDV EHHQ IRU D FORVHG HFRQRP\� ,Q

WKH UHDO ZRUOG WKHUH LV FRQVLGHUDEOH LQWHUQDWLRQDO FDSLWDO PRELOLW\� DQG WKH VHQVLWLYLW\ RI FDSLWDO

PRYHPHQWV WR WD[HV LV LQFUHDVLQJ� 7KH UHGXFWLRQ LQ FDSLWDO LQFRPH WD[ UDWHV FRXOG WKXV MXVW EH WKH

UHVXOW RI WD[ FRPSHWLWLRQ� UDWKHU WKDQ UHSUHVHQWLQJ D ZHOIDUH�LPSURYLQJ WUHQG�

�� &RQFOXGLQJ UHPDUNV

,Q WKLV SDSHU ZH KDYH LQYHVWLJDWHG WKH RSWLPDO PL[HV RI YDULRXV WD[�VXEVLG\ LQVWUXPHQWV DQG WKH WD[

WUHDWPHQW RI FDSLWDO LQFRPHV LQ D VLPSOH HQGRJHQRXV JURZWK PRGHO ZLWK ERWK SK\VLFDO DQG KXPDQ

FDSLWDO DFFXPXODWLRQ ZKHUH WD[HV DUH XVHG WR IXQG WKH SURYLVLRQ RI SXUH SXEOLF FRQVXPSWLRQ JRRGV�

:H GHULYHG DQDO\WLFDOO\ WKH RSWLPDO UDWHV RI WD[HV DQG VXEVLGLHV WKDW DSSO\ QRW RQO\ LQ WKH VWHDG\

VWDWH EXW DOVR LQ WUDQVLWLRQ WRZDUG WKH VWHDG\ VWDWH� 6HYHUDO LQWHUHVWLQJ UHVXOWV ZHUH REWDLQHG� ,I

OHLVXUH LV LQHODVWLF D UDQJH RI WD[ PL[HV DUH HTXLYDOHQW� $ SXUH FRQVXPSWLRQ WD[ LV �UVW�EHVW� EXW

FDVK��RZ WD[HV RQ KXPDQ RU SK\VLFDO FDSLWDO �LQYHVWPHQW FRVWV VXEVLGL]HG DW WKH VDPH UDWH LQFRPH

LV WD[HG� FDQ DOVR EH XVHG VLQFH WKH\ DUH QRQ�GLVWRUWLRQDU\� ,I OHLVXUH LV HODVWLF� EXW VXEVLGLHV FDQQRW

EH XVHG� D FRQVXPSWLRQ WD[ GRHV EHWWHU WKDQ D XQLIRUP LQFRPH WD[� EXW FDQ EH LPSURYHG RQ E\

WD[LQJ FRQVXPSWLRQ OHVV DQG LQWURGXFLQJ D SRVLWLYH WD[ RQ SK\VLFDO FDSLWDO DQG D QHJDWLYH WD[ RQ

ODERU LQFRPH� )LQDOO\� LI VXEVLGLHV DUH DOORZHG� WKH �UVW�EHVW FDQ EH DFKLHYHG LQ D UDQJH RI WD[

VFKHPHV WKDW KDYH WKH IROORZLQJ IHDWXUHV� �L� LI FRQVXPSWLRQ DQG ODERU LQFRPH WD[HV DUH QRQ�]HUR

WKH\ DUH RI WKH VDPH UDWH EXW RSSRVLWH VLJQV� �LL� WKH WD[ UDWH RQ SK\VLFDO FDSLWDO LQFRPH H[FHHGV

WKDW RQ ODERU LQFRPH ZKHQ ERWK DUH EHORZ ����� �LLL� VXEVLG\ UDWHV RQ LQYHVWPHQWV HTXDO LQFRPH

WD[ UDWHV� IRU ERWK IRUPV RI FDSLWDO� WKDW LV ERWK NLQGV RI FDSLWDO DUH VXEMHFW WR FDVK��RZ WD[HV�

8QGHU DOO WKH RSWLPDO VFKHPHV VWXGLHG� SXEOLF JRRGV DFFRXQW IRU WKH VDPH IUDFWLRQ RI RXWSXW� :H

FDQ DVVXPH� DOWHUQDWLYHO\� WKDW JRYHUQPHQW UHYHQXH LV XVHG WR SD\ D OXPS�VXP WUDQVIHU WKDW LV VHW
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DV D SUH�VSHFL�HG SURSRUWLRQ RI RXWSXW ZLWKRXW GLVWXUELQJ RXU UHVXOWV�

$V GLVFXVVHG LQ 6HFWLRQ � ZH EHOLHYH WKHVH UHVXOWV PD\ KHOS XV WR XQGHUVWDQG UHDO�ZRUOG WD[

V\VWHPV� HVSHFLDOO\ LI D IHZ SUDFWLFDO FRQVLGHUDWLRQV RXWVLGH WKH PRGHO DUH WDNHQ LQWR DFFRXQW� 2QH

RI WKHVH LV WKDW WKH PDUJLQDO UHYHQXH ORVVHV GXH WR HYDVLRQ RU DYRLGDQFH OLNHO\ LQFUHDVH ZLWK WD[

UDWHV� LPSO\LQJ WKDW D PL[ RI WD[HV KDV DQ DGYDQWDJH� FHWHULV SDULEXV� $QRWKHU LV WKDW QHJDWLYH WD[

UDWHV RU YHU\ KLJK VXEVLGLHV DUH OLNHO\ WR FDXVH H[DJJHUDWLRQ RI WKH VXEVLGL]HG IRUPV RI LQFRPH RU

H[SHQGLWXUH E\ WD[SD\HUV� )XUWKHU� ODUJH LQ�NLQG VXEVLGLHV WR HGXFDWLRQ DUH SURYLGHG RXWVLGH WKH WD[

V\VWHP� 7KHVH FRQVLGHUDWLRQV LPSO\ WKDW ZH VKRXOG QRW H[SHFW WKH LGHDO VFKHPH ZH LGHQWL�HG DERYH

�ZKLFK� H�J�� FDQQRW KDYH SRVLWLYH WD[HV RQ ERWK FRQVXPSWLRQ DQG ODERU LQFRPH� WR EH REVHUYHG LQ

WKH UHDO ZRUOG� %XW WKLV GRHV QRW PHDQ RXU PRGHO ODFNV UHDO�ZRUOG UHOHYDQFH�

:H KDYH VKRZQ WKDW LW LV SRVVLEOH WR LPSURYH RQ D SXUH FRQVXPSWLRQ WD[ E\ WD[LQJ SK\VLFDO

FDSLWDO LQFRPH DW D SRVLWLYH UDWH DQG ODERU LQFRPH DW D QHJDWLYH UDWH� 7KLV PLJKW DSSHDU WR UXQ

DIRXO RI WKH UHDO�ZRUOG FRQVLGHUDWLRQ WKDW WD[ UDWHV VKRXOG EH QRQ�QHJDWLYH� EXW WKLV SUREOHP FDQ

EH DYRLGHG DV IROORZV� :H KDYH QRWHG WKDW D SXUH FRQVXPSWLRQ WD[ LV HTXLYDOHQW WR D FDVK��RZ WD[

OHYLHG DW WKH VDPH UDWH RQ ERWK SK\VLFDO DQG KXPDQ FDSLWDO� WKDW LV D PRGL�HG +DOO�5DEXVKND WD[�

7KXV� RQH FDQ VWDUW IURP VRPH FRPELQDWLRQ RI D FRQVXPSWLRQ WD[ DQG D PRGL�HG +DOO�5DEXVKND

WD[� UDWKHU WKDQ D SXUH FRQVXPSWLRQ WD[� DQG LW UHPDLQV WUXH WKDW DQ LPSURYHPHQW FDQ EH DFKLHYHG

E\ LQFUHDVLQJ WKH WD[ UDWH RQ FDSLWDO DQG UHGXFLQJ LW RQ ODERU� 7KH UHVXOW� ZH DUJXH LV D UHDOLVWLF

WD[ V\VWHP� RQH ZKHUH FRQVXPSWLRQ� ODERU DQG SK\VLFDO FDSLWDO DUH DOO WD[HG� EXW FDSLWDO LQFRPH LV

WD[HG PRUH KHDYLO\ WKDQ ODERU LQFRPH� $ IXUWKHU IHDWXUH RI WKLV V\VWHP LV WKDW VXEVLGLHV WR ERWK

HGXFDWLRQ DQG SK\VLFDO LQYHVWPHQW DUH SURYLGHG� EXW ZKLOH WKH HGXFDWLRQ VXEVLG\ UDWH H[FHHGV WKH

WD[ UDWH RQ ODERU LQFRPH WKH VXEVLG\ UDWH WR SK\VLFDO FDSLWDO LV OHVV WKDQ WKH FRUUHVSRQGLQJ WD[

UDWH� 7KLV FRQFDWHQDWLRQ RI VXEVLG\ DQG WD[ UDWHV DSSHDUV UHSUHVHQWDWLYH� TXDOLWDWLYHO\� RI ZKDW LV

IRXQG LQ WKH 8QLWHG 6WDWHV DQG PDQ\ RWKHU FRXQWULHV�
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ZKHUH �� � ��� ����� ¡O�  ��� ��I�� � ���� � ¡O� � ��� � ¡N�>�� ��� � ��@J ! � IRU ¡O � � DQG

¡N � �� 1RWH WKDW ¡O � � RU ¡N � � LV REYLRXVO\ QHHGHG LQ DQ\ RSWLPDO WD[ VFKHPH� RWKHUZLVH

DIWHU�WD[ LQFRPH IURP HLWKHU ODERU RU SK\VLFDO FDSLWDO ZRXOG EH QHJDWLYH� DQG KHQFH LQYHVWPHQW LQ

HLWKHU KXPDQ RU SK\VLFDO FDSLWDO ZRXOG EH QHJDWLYH DFFRUGLQJ WR ���� DQG ���� ZLWK ]HUR VXEVLGLHV�

6XSSRVH ¡O � �� 7KHQ WKH OHIW�KDQG VLGH RI �$���� LV QHJDWLYH EXW WKH ULJKW�KDQG VLGH RI �$���� LV

SRVLWLYH� 6R ¡�O � � DQG FRQVHTXHQWO\ ¡�N ! � DFFRUGLQJ WR WKHLU UHODWLRQ VKRZQ DERYH�

$OVR QRWH WKDW �F  � I >�� ���� ��@J DV SURYHG DERYH� DQG �F  >�� � ��� ����� ¡O�@ I�� �

¡F�>�� ���� ��@J E\ ERWK WKH GH�QLWLRQ RI �� DQG HTXDWLRQ ����� 7KHVH WZR H[SUHVVLRQV RI �F SOXV
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7KXV� WKH VROXWLRQ �¡F� ¡O� ¡N�  ��� �� �� LV QRW RSWLPDO� (

(� 3URRI RI 3URSRVLWLRQ �� 1RWH WKDW WKH WLPH DOORFDWLRQ LV LQGHSHQGHQW RI WKH WD[HV DQG LV

DOUHDG\ WKH �UVW EHVW ZLWK LQHODVWLF OHLVXUH� )RU 3DUHWR RSWLPDO WD[DWLRQ� HTXDWLQJ RXWSXW DOORFDWLRQV

��F� �J� �T� �N� WR WKRVH RI WKH VRFLDO SODQQHU
V OHDGV WR �L� DQG �LL�� 0RUH VSHFL�FDOO\� ��T� �N� LV �UVW�

EHVW LI DQG RQO\ LI �L� KROGV� �F LV �UVW�EHVW LI DQG RQO\ LI �LL� KROGV� $QG �J LV �UVW�EHVW XQGHU �L�

DQG �LL� EHFDXVH �F � �J � �N � �T  � LQ HLWKHU WKH FRPSHWLWLYH VROXWLRQ RU WKH VRFLDO SODQQHU
V�

:H FDQ YHULI\ WKDW WKH �UVW�EHVW WD[ VFKHPHV DOVR UHVXOW ZKHQ PD[LPL]LQJ % E\ FKRLFH RI WKH WD[

LQVWUXPHQWV� 7KH �UVW�RUGHU FRQGLWLRQV IRU WKH RSWLPDO WD[HV DUH�
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ZLWK �� � ��������¡O�����������¡N������>��������@� 7KHVH FRQGLWLRQV DQG WKH VROXWLRQ IRU WKH

DJHQW
V SUREOHP JLYH WKH RSWLPDO WD[ UDWHV LQ 3URSRVLWLRQ �� ,W FDQ EH HDVLO\ YHUL�HG WKDW XQGHU WKHVH

RSWLPDO WD[ UDWHV� WKH FRPSHWLWLYH VROXWLRQ LV LGHQWLFDO WR WKH VRFLDO SODQQHU
V� �7KH WD[ VROXWLRQ

LQ 3URSRVLWLRQ � FDQ DOVR EH VLPSO\ GHULYHG� ZLWKRXW JRLQJ WKURXJK WKH �UVW�RUGHU FRQGLWLRQV� E\

FKRRVLQJ WD[HV�VXEVLGLHV VXFK WKDW WKH FRPSHWLWLYH DQG WKH VRFLDO SODQQHU
V VROXWLRQV DUH WKH VDPH��

(

*� 3URRI RI 3URSRVLWLRQ ��� 7KH �UVW�RUGHU FRQGLWLRQV ZLWK UHVSHFW WR ¡F� VT DQG VN DUH WKH

VDPH DV �$������$���� DQG WKH �UVW�RUGHU FRQGLWLRQV ZLWK UHVSHFW WR ¡O� ¡N DQG aGNW DUH UHVSHFWLYHO\
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UDWHV LQ 3URSRVLWLRQ ��� $JDLQ� XQGHU WKHVH RSWLPDO WD[ UDWHV� WKH FRPSHWLWLYH VROXWLRQ LV LGHQWLFDO

WR WKH VRFLDO SODQQHU
V VROXWLRQ� (

+� 3URRI RI 3URSRVLWLRQ ��� %\ ����� KLJKHU /� 6� �N� RU �T PHDQV D KLJKHU JURZWK UDWH� 6LQFH

DOO WD[ VFKHPHV LQ 3URSRVLWLRQV � DQG �� DUH 3DUHWR RSWLPDO� WKH UHVXOW �W�  �W�� LV REYLRXV� 7KH

HTXDOLW\ RI �W� � �W� DQG �W� FRPHV IURP WKH IDFW WKDW DOO WKH WD[ VFKHPHV LQ 3URSRVLWLRQV ��� JLYH

WKH VDPH YDOXHV RI �T� �N� / DQG 6� 7KH �UVW LQHTXDOLW\ �WL � �WM � IRU L  �� �� � DQG M  �� ���

KROGV EHFDXVH� XQGHU 3URSRVLWLRQV ���� WKH YDOXHV RI �T DQG �N DUH WKH VDPH DV WKRVH LQ WKH VRFLDOO\

RSWLPDO VROXWLRQ EXW WKH YDOXHV RI / DQG 6 DUH VPDOOHU WKDQ WKHLU VRFLDOO\ RSWLPDO YDOXHV� 7KH VHFRQG

LQHTXDOLW\ �W� � �WL � IRU L  �� �� �� KROGV EHFDXVH� FRPSDUHG ZLWK WKH WD[ VFKHPHV LQ 3URSRVLWLRQV

���� WKH WD[ VFKHPH LQ 3URSRVLWLRQ � OHDGV WR WKH VDPH YDOXHV RI / DQG 6� EXW VPDOOHU YDOXHV RI �T

DQG �N� (

,� 3URRI RI 3URSRVLWLRQ ��� 7KH HTXDOLW\ RI 8� DQG 8�� LV GXH WR WKH IDFW WKDW DOO WKH WD[ VFKHPHV

LQ 3URSRVLWLRQV � DQG �� DUH 3DUHWR RSWLPDO� 6LQFH WKH WD[ VFKHPHV LQ 3URSRVLWLRQV ��� JHQHUDWH WKH

VDPH HTXLOLEULXP� WKH\ OHDG WR WKH VDPH ZHOIDUH OHYHO� 6R ZH KDYH 8�  8�  8�� 1RZ ZH QHHG WR

VKRZ WKDW 8L � 8M � IRU L  �� �� � DQG M  �� ��� )URP WKH ZHOIDUH PHDVXUH %�¡F� ¡N� ¡O� VT� VN� GNW� LQ

6HFWLRQ �� ZH FDQ H[SUHVV WKH GL�HUHQFH LQ ZHOIDUH EHWZHHQ WKH FRPSHWLWLYH HTXLOLEULXP DQG VRFLDO

RSWLPXP DV

) ��� � %FRPSHWLWLYH �%VRFLDO
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:KHQ �  �� LW LV REYLRXV WKDW ) ���  � DQG 8L  8M� IRU L  �� �� � DQG M  �� ��� ,Q RWKHU ZRUGV�

WKH WZR VROXWLRQV DUH WKH VDPH DQG WKH RSWLPDO WD[ VFKHPHV LQ 3URSRVLWLRQV ��� DUH 3DUHWR RSWLPDO

ZKHQ WKHUH LV QR SXEOLF JRRG� ,W FDQ DOVR EH HDVLO\ VKRZQ WKDW IRU DOO SHUPLVVDEOH � ! � ZH KDYH

#) #� � �� $V D UHVXOW� ) � � LI � ! �� 7KDW LV� LI WKHUH LV D SXEOLF JRRG� WKHQ WKH RSWLPDO WD[

VFKHPHV LQ 3URSRVLWLRQV ��� OHDG WR D ORZHU OHYHO RI ZHOIDUH WKDQ LQ WKH VRFLDO SODQQHU
V VROXWLRQ�

DQG WKHUHE\ WKHVH RSWLPDO WD[ VFKHPHV LQ WKH FRPSHWLWLYH HFRQRP\ DUH WKH VHFRQG EHVW VFKHPHV�

7KH UHVXOW 8� � 8L� IRU L  �� �� �� LV LPSOLHG E\ WKH RSWLPDO WD[ VFKHPHV LQ 3URSRVLWLRQV ���� (

��



-� 7KH VROXWLRQ WR WKH 5DPVH\ SUREOHP� $JHQWV RSWLPL]H VXEMHFW WR ����� 7KH �UVW�RUGHU

FRQGLWLRQV DUH WKH VDPH DV ��������� 6ROYLQJ WKHVH �UVW�RUGHU FRQGLWLRQV DQG XVLQJ WKH WHFKQRORJ\

DQG EXGJHW FRQVWUDLQWV� ZH KDYH
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ZLWK �� � ��� ����� ¡O���� ��� >�J� ���� ¡N������@>��������@� 7KH RSWLPDO VROXWLRQ LV JLYHQ

E\ ��������� ZLWK �  ��

7KH �UVW�RUGHU FRQGLWLRQV� �$������$����� DQG WKH VROXWLRQ IRU WKH DJHQW
V SUREOHP JLYH WKH

RSWLPDO WD[DWLRQ LQ 3URSRVLWLRQ ��� (
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5HIHUHQFHV

$L\DJDUL� 6�5�� ����� 2SWLPDO FDSLWDO LQFRPH WD[DWLRQ ZLWK LQFRPSOHWH PDUNHWV� ERUURZLQJ FRQ�

VWUDLQWV� DQG FRQVWDQW GLVFRXQWLQJ� -RXUQDO RI 3ROLWLFDO (FRQRP\ ������� ����������

$XHUEDFK� $�-�� .RWOLNR�� /�-�� ����� '\QDPLF )LVFDO 3ROLF\� &DPEULGJH 8QLYHUVLW\ 3UHVV� &DP�

EULGJH�

%DUUR� 5�-�� ����� *RYHUQPHQW VSHQGLQJ LQ D VLPSOH PRGHO RI HQGRJHQRXV JURZWK� -RXUQDO RI

3ROLWLFDO (FRQRP\ �� ���� 6����6����

%DUUR� 5�-�� ����� (FRQRPLF JURZWK LQ D FURVV VHFWLRQ RI FRXQWULHV� 4XDUWHUO\ -RXUQDO RI (FRQRPLFV

���� ��������

%RDGZD\� 5�� %UXFH� 1�� 0LQW]� -�� ����� 2Q WKH QHXWUDOLW\ RI �RZ�RI�IXQGV FRUSRUDWH WD[DWLRQ�

(FRQRPLFD ��� ������

%RDGZD\� 5�� %UXFH� 1�� 0LQW]� -�� ����� 7KH UROH DQG GHVLJQ RI WKH FRUSRUDWH LQFRPH WD[�

6FDQGLQDYLDQ -RXUQDO RI (FRQRPLFV �� ���� ��������

%RDGZD\� 5� 0DUFKDQG� 0�� 3HVWLHDX� 3�� ����� 7RZDUGV D WKHRU\ RI WKH GLUHFW�LQGLUHFW WD[ PL[�

-RXUQDO RI 3XEOLF (FRQRPLFV �� ���� ������

%XOO� 1�� ����� :KHQ DOO WKH RSWLPDO G\QDPLF WD[HV DUH ]HUR� :RUNLQJ 3DSHU� )HGHUDO 5HVHUYH

%RDUG�

&DEDOO�H� -�� ����� *URZWK H�HFWV RI WD[DWLRQ XQGHU DOWUXLVP DQG ORZ HODVWLFLW\ RI LQWHUWHPSRUDO

VXEVWLWXWLRQ� (FRQRPLF -RXUQDO ���� �������

&KDPOH\� &�� ����� 2SWLPDO WD[DWLRQ RI FDSLWDO LQFRPH LQ JHQHUDO HTXLOLEULXP ZLWK LQ�QLWH OLYHV�

(FRQRPHWULFD ��� ��������

&KDUL� 9�9�� &KULVWLDQR� /�-�� .HKRH� 3�-�� ����� 2SWLPDO �VFDO SROLF\ LQ D EXVLQHVV F\FOH PRGHO�

-RXUQDO RI 3ROLWLFDO (FRQRP\ ���� ��������

&KDUL� 9�9�� .HKRH� 3�-�� ����� 2SWLPDO �VFDO DQG PRQHWDU\ SROLF\� )HGHUDO 5HVHUYH %DQN RI

0LQQHDSROLV 6WD� 5HSRUW� 1R� ����

&RROH\� 7�� +DQVHQ� *�� ����� 7D[ GLVWRUWLRQV LQ D QHRFODVVLFDO PRQHWDU\ HFRQRP\� -RXUQDO RI

(FRQRPLF 7KHRU\ �� ���� ��������

'DYLHV� -�%�� :KDOOH\� -�� ����� 7D[HV DQG FDSLWDO IRUPDWLRQ� KRZ LPSRUWDQW LV KXPDQ FDSLWDO"�

:RUNLQJ 3DSHU 1R� ����� 1%(5� &DPEULGJH� 0DVV�

'HYDUDMDQ� 6�� ;LH� '�� =RX� +�� ����� 6KRXOG SXEOLF FDSLWDO EH VXEVLGL]HG RU SURYLGHG" -RXUQDO

RI 0RQHWDU\ (FRQRPLFV ��� ��������

��



'HYHUHX[� 0�� /RYH� '�5�)�� ����� 7KH H�HFWV RI IDFWRU WD[DWLRQ LQ D WZR�VHFWRU PRGHO RI HQGRJH�

QRXV JURZWK� &DQDGLDQ -RXUQDO RI (FRQRPLFV ��� ��������

*XR� -�7�� /DQVLQJ� .�-�� ����� 2SWLPDO WD[DWLRQ RI FDSLWDO LQFRPH ZLWK LPSHUIHFWO\ FRPSHWLWLYH

SURGXFW PDUNHWV� -RXUQDO RI (FRQRPLF '\QDPLFV DQG &RQWURO ��� ��������

+DOO� 5�(�� 5DEXVKND� $�� ����� /RZ WD[� VLPSOH WD[� �DW WD[� �QG HG� 0F*UDZ�+LOO� 1HZ <RUN�

+HQGULFNV� /�� ����� 7D[DWLRQ DQG ORQJ�UXQ JURZWK� -RXUQDO RI 0RQHWDU\ (FRQRPLFV ��� ��������

,QVWLWXWH IRU )LVFDO 6WXGLHV� ����� 7KH 6WUXFWXUH DQG 5HIRUP RI 'LUHFW 7D[DWLRQ� 5HSRUW RI D

&RPPLWWHH FKDLUHG E\ 3URIHVVRU -�(� 0HDGH� $OOHQ DQG 8QZLQ� /RQGRQ�

-RQHV� /�(�� 0DQXHOOL� 5�� 5RVVL� 3�(�� ����� 2SWLPDO WD[DWLRQ LQ PRGHOV RI HQGRJHQRXV JURZWK�

-RXUQDO RI 3ROLWLFDO (FRQRP\ ���� ��������

-RQHV� /�(�� 0DQXHOOL� 5�� 5RVVL� 3�(�� ����� 2Q WKH RSWLPDO WD[DWLRQ RI FDSLWDO LQFRPH� -RXUQDO

RI (FRQRPLF 7KHRU\ ��� �������

-XGG� .�/�� ����� 5HGLVWULEXWLYH WD[DWLRQ LQ D VLPSOH SHUIHFW IRUHVLJKW PRGHO� -RXUQDO RI 3XEOLF

(FRQRPLFV ��� ������

-XGG� .�/�� ����� 7KH ZHOIDUH FRVW RI IDFWRU WD[DWLRQ LQ D SHUIHFW�IRUHVLJKW PRGHO� -RXUQDO RI

3ROLWLFDO (FRQRP\ ��� ��������

-XGG� .�/�� ����� 7KH RSWLPDO WD[ RQ FDSLWDO LQFRPH LV QHJDWLYH� :RUNLQJ 3DSHU 1R� �����

1%(5� &DPEULGJH� 0DVV�

-XGG� .�/�� ����� 2SWLPDO WD[DWLRQ DQG VSHQGLQJ LQ JHQHUDO FRPSHWLWLYH JURZWK PRGHOV� -RXUQDO

RI 3XEOLF (FRQRPLFV ��� �����

.LQJ� 5�(�� 3ORVVHU� &�,�� 5HEHOR� 6�7�� ����� 3URGXFWLRQ JURZWK DQG EXVLQHVV F\FOHV ,,� QHZ
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