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$EVWUDFW

7KLV� SDSHU� FRPSDUHV� WZR� JHQHUDO� PHWKRGV� RI� SULYDWL]DWLRQ� VRFLDO� VHFXULW\�� IRUFHG

SDUWLFLSDWLRQ�LQ�WKH�QHZ�SULYDWL]HG�V\VWHP�YHUVXV�DOORZLQJ�SHRSOH�WR�FKRRVH�EHWZHHQ�WKH�QHZ�V\VWHP

RU�UHPDLQLQJ�LQ�VRFLDO�VHFXULW\��L�H���RSWLQJ�RXW��� �6LPXODWLRQV�DUH�SHUIRUPHG�XVLQJ�D�ODUJH�VFDOH

SHUIHFW�IRUHVLJKW� 2/*� VLPXODWLRQ� PRGHO� WKDW� LQFRUSRUDWHV� ERWK� LQWUD�JHQHUDWLRQDO� DQG� LQWHU�

JHQHUDWLRQDO�KHWHURJHQHLW\���7KH�GHFLVLRQ�RI�DQ\�DJHQW�WR�RSW�RXW�LV�HQGRJHQRXV�DQG�GHSHQGV�RQ�WKH

RSWLQJ�RXW�GHFLVLRQV�RI�DOO�RWKHU�DJHQWV�YLV�D�YLV�IDFWRU�SULFHV���9DULRXV�WD[�EDVHV�DUH�FRQVLGHUHG�LQ

ILQDQFLQJ�WKH�WUDQVLWLRQ�SDWK���7KH�SHUFHLYHG�WD[�EHQHILW�OLQNDJH�DOVR�UHFHLYHV�VSHFLDO�FRQVLGHUDWLRQ

GXH�WR�WKH�LQIRUPDWLRQDO�SUREOHPV�LQKHUHQW�LQ�PDQ\�VRFLDO�VHFXULW\�V\VWHPV���:H�FRQVLGHU�WZR�FDVHV�

IXOO�DQG�QR�SHUFHSWLRQ�

%RWK�PHWKRGV�RI�SULYDWL]LQJ� VRFLDO� VHFXULW\� OHDG� WR� ODUJH� ORQJ�UXQ�JDLQV� IRU� DOO� OLIHWLPH

LQFRPH�FODVVHV�GHVSLWH�WKH�LQWUD�JHQHUDWLRQDO�SURJUHVVLYLW\�RI�VRFLDO�VHFXULW\���%XW�WKH\�GLIIHU�LQ�WKHLU

VKRUW�UXQ�HIIHFWV�GXH�WR�DGYHUVH�VHOHFWLRQ�DVVRFLDWHG�ZLWK�RSWLQJ�RXW���$GYHUVH�VHOHFWLRQ�LV�D�NH\

UHDVRQ�ZK\�PDQ\�HFRQRPLVWV�RSSRVH�RSWLQJ�RXW�DQG�ZK\�QXPHURXV�SURSRVDOV�WR�SULYDWL]H�WKH�VRFLDO

VHFXULW\�V\VWHPV�RI�WKH�86�DQG�RWKHU�FRXQWULHV�PDQGDWH�SDUWLFLSDWLRQ���7KLV�SDSHU��KRZHYHU��VKRZV

WKLV�ZLVGRP�WR�EH�ZLGH�RI�WKH�PDUN���5HODWLYH�WR�IRUFHG�SDUWLFLSDWLRQ�WKDW�IXOO\�UHFRJQL]HV�DFFUXHG

OLDELOLWLHV��WKH�RSWLQJ�RXW�PHWKRG�SHUIRUPV�VXUSULVLQJO\�ZHOO�ERWK�LQ�LWV�GLVWULEXWLRQDO�LPSDFW�DQG

VSHHG�RI�FRQYHUJHQFH���2SWLQJ�RXW�WHQGV�WR�GR�D�EHWWHU�MRE�DW�SURWHFWLQJ�WKH�ZHOIDUH�RI�WKH�LQLWLDO

HOGHUO\��HYHQ�WKRXJK�IRUFHG�SDUWLFLSDWLRQ�LV�GHVLJQHG�WR�IXOO\�SURWHFW�WKH�UHDO�YDOXH�RI�WKHLU�VRFLDO

VHFXULW\�EHQHILWV���7KLV�LV�EHFDXVH�WKH�JRYHUQPHQW�FRQWLQXHV�WR�FROOHFW�SD\UROO�WD[�UHYHQXH�IURP�WKRVH

ZKR�VWD\�ZLWK�VRFLDO�VHFXULW\��UHGXFLQJ�WKH�GHPDQGV�RQ�JHQHUDO�UHYHQXH���0RUHRYHU��RSWLQJ�RXW�WHQGV

WR�EH�DVVRFLDWHG�ZLWK�IDVWHU�WUDQVLWLRQ�SDWKV�E\�UHGXFLQJ�VRFLDO�VHFXULW\�ZHDOWK�PRUH�UDSLGO\�WKDQ

IRUFHG�SDUWLFLSDWLRQ���7KLV�LV�EHFDXVH�PDQ\�SHRSOH�DUH�ZLOOLQJ�WR�IRUIHLW�WKHLU�DFFUXHG�FODLPV�WR�VRFLDO

VHFXULW\�DV�D�SULFH�RI�RSWLQJ�RXW���7KLV�UHGXFHV�WKH�WUDQVLWLRQDO�FRVW�RI�SULYDWL]DWLRQ���,Q�DGGLWLRQ�

RSWLQJ�RXW��FRPELQHG�ZLWK�D�GHFUHDVH�LQ�WKH�SD\UROO�WD[�UDWH�IRU�WKRVH�ZKR�UHPDLQ�LQ�VRFLDO�VHFXULW\�

LV�EHWWHU�DEOH�WR�VKLIW�SDUW�RI�WKH�WUDQVLWLRQDO�EXUGHQ�WR�IXWXUH�ZRUNHUV�ZKR�EHQHILW�IURP�SULYDWL]DWLRQ�

7KHVH�UHVXOWV�VXJJHVW�WKDW�JLYLQJ�SHRSOH�IUHHGRP�RI�FKRLFH�PLJKW�DFWXDOO\�JHQHUDWH�PRUH�IDYRUDEOH

RXWFRPHV�WKDQ�PDQGDWHV�ZRXOG�
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,��,QWURGXFWLRQ

$�SULYDWL]DWLRQ�SODQ�WKDW�IRUFHV�SDUWLFLSDWLRQ�LQ�WKH�QHZ�V\VWHP�PD\�EH�OHVV�OLNHO\�WR�EH

LPSOHPHQWHG�WKDQ�RQH�WKDW�JLYHV�SHRSOH�WKH�FKRLFH�WR�RSW�RXW�RI�VRFLDO�VHFXULW\���:KLOH�QXPHURXV

SURSRVDOV�WR�SULYDWL]H�WKH�86�VRFLDO�VHFXULW\�V\VWHP�LQYROYH�IRUFHG�SDUWLFLSDWLRQ�LQ�WKH�QHZ�V\VWHP�

PRVW�DFWXDO�SULYDWL]DWLRQ�LPSOHPHQWDWLRQV�DURXQG�WKH�ZRUOG�KDYH�JLYHQ�SHRSOH�WKH�FKRLFH�WR�RSW�RXW�

7KLV�ZDV�WUXH��IRU�H[DPSOH��LQ�&KLOH��$UJHQWLQD��DQG�RWKHU�PDMRU�UHIRUPV�LQ�/DWLQ�$PHULFD���,Q�WKRVH

FRXQWULHV��SHRSOH�ZKR�DFFUXHG�D�VXIILFLHQW�OHYHO�RI�EHQHILWV�XQGHU�WKH�WUDGLWLRQDO�SXEOLF�V\VWHP�ZHUH

DOORZHG�WR�VWD\��RQO\�QHZ�ZRUNHUV�ZHUH�IRUFHG�LQWR�WKH�QHZ�V\VWHP���,Q�WKH�8�.���HYHQ�QHZ�ZRUNHUV

DUH�DOORZHG�WR�FKRRVH�EHWZHHQ�WKH�WUDGLWLRQDO�SXEOLF�SHQVLRQ�V\VWHP�DQG�SULYDWH�DFFRXQWV�

$OORZLQJ�IRU�FKRLFH�FRPHV�DW�D�FRVW���,W�JHQHUDWHV�D�VHYHUH�DGYHUVH�VHOHFWLRQ�SUREOHP�LQ�D

V\VWHP�ZLWK�VHOI�ILQDQFLQJ�HDUPDUNHG�WD[HV���:KHQ�WKH�HFRQRP\�LV�HIILFLHQW��VRFLDO�VHFXULW\
V�RYHUDOO

LQWHUQDO�UDWH�RI�UHWXUQ��HTXDO�WR�JURZWK�UDWH�RI�WKH�WD[�EDVH��LV�OHVV�WKDQ�WKH�PDUJLQDO�UDWH�RI�UHWXUQ

WR�FDSLWDO���6RFLDO�VHFXULW\�WKHUHIRUH�FDQ�EH�D�JRRG�GHDO�WR�VRPH�SHRSOH�RQO\�E\�EHLQJ�D�EDG�GHDO�WR

RWKHUV���7KRVH�DJHQWV�ZKRVH�SUHVHQW�YDOXH�RI�IXWXUH�VRFLDO�VHFXULW\�WD[HV��397��H[FHHGV�WKH�SUHVHQW

YDOXH�RI�IXWXUH�EHQHILWV��39%��ZLOO�FKRRVH�WR�RSW�RXW���7KH�GHSDUWXUH�RI�WKHVH�DJHQWV�PHDQV�WKDW

SD\UROO�WD[HV�PXVW�LQFUHDVH�RQ�ZRUNHUV�ZKR�FKRRVH�WR�UHPDLQ�LQ�VRFLDO�VHFXULW\&WKRVH�IRU�ZKRP

397���39%&LQ�RUGHU�WR�SURYLGHG�SUHVHQW�ODZ�EHQHILWV�IRU�WKRVH�UHPDLQLQJ���7KLV�LQFUHDVH�LQ�WKH

SD\UROO� WD[� ZLOO� FDXVH� HYHQ� PRUH� ZRUNHUV� WR� RSW� RXW�� DG� LQILQLWXP&DQ� XSZDUG� WD[� VSLUDO� �QR

FRQYHUJHQFH��

$OORZLQJ� IRU� RSWLQJ� RXW� WKHUHIRUH� UHTXLUHV� VRPH� ILQDQFLQJ� IURP� JHQHUDO� UHYHQXH�

$XJPHQWLQJ�VRFLDO�VHFXULW\�ILQDQFHV�LQ�WKLV�ZD\�DOORZV�WKH�SD\UROO�WD[�WR�EH�VHW�DW�DQ\�GHVLUHG�UDWH

ZKLFK�HOLPLQDWHV�WKH�XSZDUG�WD[�VSLUDO���7KH�GLVWULEXWLRQDO�LPSDFW�RI�SULYDWL]DWLRQ��RI�FRXUVH��ZLOO
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GHSHQG�RQ�ZKLFK�WD[HV�DUH�LQFUHDVHG���7KH�FKRLFH�RI�WKH�WD[�LQVWUXPHQW�ZLOO�DOVR�DIIHFW�WKH�VSHHG�RI

FRQYHUJHQFH�WR�WKH�QHZ�VWHDG\�VWDWH���7KLV�LV�LPSRUWDQW�EHFDXVH�SULYDWL]DWLRQ�SODQV�ZLWK�VKRUWHU

WUDQVLWLRQDO�SHULRGV�PLJKW�EH�PRUH�OLNHO\�LPSOHPHQWHG�WKDQ�SODQV�ZKRVH�EHQHILWV�ZLOO�EH�UHDOL]HG

RQO\�DIWHU�VHYHUDO�GHFDGHV�

/LWHUDWXUH�5HYLHZ

7KH�OLWHUDWXUH�GHDOLQJ�ZLWK�VRFLDO�VHFXULW\�SULYDWL]DWLRQ&DOWKRXJK�JURZLQJ&LV�VWLOO�OLPLWHG�

7KH�OLVW�LQFOXGHV�)HOGVWHLQ���������6HLGPDQ���������Arrau and Schmidt-Hebbel (1993)��)HOGVWHLQ

��������.RWOLNRII� ��������.RWOLNRII�� 6PHWWHUV� DQG�:DOOLVHU� ��������$OWLJ� DQG�*RNKDOH� �������

)HOGVWHLQ�DQG�6DPZLFN���������DQG�+XDQJ���PURKRURyOX��DQG�6DUJHQW����������6RPH�RI�WKHVH�SDSHUV

HPSOR\�SDUWLDO�HTXLOLEULXP�PRGHOV�ZKLOH�RWKHUV�DOORZ�IRU�JHQHUDO�HTXLOLEULXP�HIIHFWV���7KH�DQDO\VLV

LQ�PRVW�RI�WKHVH�SDSHUV�FRUUHVSRQGV�WR�IRUFHG�SDUWLFLSDWLRQ�LQ�WKH�QHZ�V\VWHP���7KHUH�DUH�IHZHU

SDSHUV�GHDOLQJ�VSHFLILFDOO\�ZLWK�RSWLQJ�RXW���*XVWPDQ�DQG�6WHLQPHLHU��������KDYH�FRQVLGHUHG�VRPH

SDUWLDO�HTXLOLEULXP�UHVSRQVHV�WR�DOORZLQJ�SHRSOH�WR�FKRRVH�EHWZHHQ�D�SULYDWH�VDYLQJ�SODQ�DQG�VRFLDO

VHFXULW\���6DPZLFN��������FRQVLGHUV�D�WKUHH�SHULRG�PRGHO�ZLWK�LGLRV\QFUDWLF�HDUQLQJV�XQFHUWDLQW\

DQG�KHWHURJHQRXV�UDWHV�RI�WLPH�SUHIHUHQFH�LQ�ZKLFK�WKH�JRYHUQPHQW�RIIHUV�D�PHQX�RI�EX\�RXW�RSWLRQV�

+H�VKRZV�WKDW�DQ�DSSURSULDWH�PHQX�FKRLFH�FDQ�OHDG�WR�VLJQLILFDQW�EX\LQJ�RXW�ZLWK�OLWWOH�LPSDFW�RQ

VDYLQJ�

0RGHO�2YHUYLHZ

7KLV�SDSHU�XVHV�D�QHZ�SHUIHFW�IRUHVLJKW�G\QDPLF�VLPXODWLRQ�PRGHO�WR�FRPSDUH�WKH�HTXLW\�DQG

PDFURHFRQRPLF�HIIHFWV�RI�SULYDWL]LQJ�VRFLDO�VHFXULW\���6LQFH�WKH�GHFLVLRQ�WR�RSW�RXW�E\�DQ\�DJHQW�ZLOO
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EH�DIIHFWHG�E\�WKH�H[DFW�WLPH�SDWK�RI�IDFWRU�SULFHV&ZKLFK��LQ�WXUQ��LV�DIIHFWHG�E\�WKH�RSWLQJ�RXW

GHFLVLRQV� RI� RWKHU� DJHQWV&WKH� RSWLQJ� RXW� FKRLFH� LV� GHWHUPLQHG� HQGRJHQRXVO\� IRU� HDFK� DJHQW�

$OWKRXJK�WKH�PRGHO�LV�EXLOW�WR�HPXODWH�WKH�86�HFRQRP\��LWV�ILQGLQJV�SUHVHQW�JHQHUDO�OHVVRQV���7KH

PRGHO�LV�D�VXEVWDQWLDOO\�HQKDQFHG�YHUVLRQ�RI�WKH�$XHUEDFK�.RWOLNRII��������OLIH�F\FOH�RYHUODSSLQJ�

JHQHUDWLRQV�PRGHO���7KH�QHZ�PRGHO�LQFRUSRUDWHV�LQWUD�JHQHUDWLRQDO�KHWHURJHQHLW\�EDVHG�RQ�PLFUR�

GDWD�HVWLPDWLRQ�LQ�DGGLWLRQ�WR�WKH�LQWHU�JHQHUDWLRQDO�KHWHURJHQHLW\�RI�LWV�SUHGHFHVVRU���7KH�PRGHO�DOVR

LQFOXGHV�WKH�VDOLHQW�IHDWXUHV�RI�WKH�86�VRFLDO�VHFXULW\�V\VWHP�LQFOXGLQJ�WKH�VWDWXWRU\�SURJUHVVLYH

EHQG�SRLQW�IRUPXOD�XVHG�E\�WKH�6RFLDO�6HFXULW\�$GPLQLVWUDWLRQ�WR�FDOFXODWH�UHWLUHPHQW�EHQHILWV�DV

D�IXQFWLRQ�RI�DYHUDJH�ZDJH�LQGH[HG�SUH�UHWLUHPHQW�ZDJH�LQFRPH���,QFRUSRUDWLQJ�NH\�IHDWXUHV�RI�WKH

LQFRPH�WD[�V\VWHP�LV�DOVR�LPSRUWDQW���6LQFH�WKH�FXUUHQW�LQFRPH�WD[�EDVH�FRYHUV�RQO\����SHUFHQW�RI

QDWLRQDO�LQFRPH�LQ�WKH�86��WKH�PRGHO�LQFOXGHV�DQ�DUUD\�RI�WD[�EDVH�UHGXFWLRQV�ZKLFK�DOORZV�XV�WR�XVH

DFWXDO� WD[� VFKHGXOHV�� � 7KHVH� WD[�EDVH� UHGXFWLRQV� SURGXFH� WZR� NLQNV� LQ� WKH� FRQVXPHU
V� EXGJHW

FRQVWUDLQW���7KH�ILUVW�NLQN�LV�DVVRFLDWHG�ZLWK�WKH�VWDWXWRU\�QRQ�UHIXQGDEOH�GHGXFWLRQV�LQ�WKH�LQFRPH

WD[�V\VWHP���7KH�VHFRQG�NLQN�LV�DVVRFLDWHG�ZLWK�VRFLDO�VHFXULW\
V�SD\UROO�WD[�FHLOLQJ���7KH�PRGHO�DOVR

LQFOXGHV�D�VLPSOH�WUHDWPHQW�RI�WKH�0HGLFDUH�DQG�'LVDELOLW\�,QVXUDQFH�SURJUDPV���$�PRUH�FRPSOHWH

GHVFULSWLRQ�RI�WKH�PRGHO�LV�JLYHQ�LQ�6HFWLRQ�,,�

)RUFHG�3DUWLFLSDWLRQ�9HUVXV�&KRLFH

7KLV� SDSHU� FRQVLGHUV� WZR� PDLQ� W\SHV� RI� SULYDWL]DWLRQ� SODQV�� � 7KH� ILUVW� W\SH� LV� IRUFHG

SDUWLFLSDWLRQ�LQ�ZKLFK�WKH�SKDVH�RXW�RI�VRFLDO�VHFXULW\�EHQHILWV�LV�GHWHUPLQHG�E\�ODZ�DQG�HYHU\RQH

LV�UHTXLUHG�WR�SDUWLFLSDWH���7KH�EHJLQQLQJ�RI�WKH�SKDVH�RXW�LV�GHOD\HG�IRU�D�GHFDGH�LQ�RUGHU�WR�IXOO\

SURWHFW�WKH�EHQHILWV�RI�H[LVWLQJ�EHQHILFLDULHV���%HQHILWV�WR�H[LVWLQJ�ZRUNHUV��DOWKRXJK�VWLOO�SURJUHVVLYH�
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DUH�UHGXFHG�E\�D�SHUFHQWDJH�WKDW�LV�OLQHDU�LQ�DJH���7KLV�OLQHDU�UHGXFWLRQ�LV�GHVLJQHG�WR�SURWHFW�WKH

DSSUR[LPDWH�YDOXH�RI�DFFUXHG�OLDELOLWLHV�IRU�H[LVWLQJ�ZRUNHUV���$V�)HOGVWHLQ��������QRWHV��RXU�JHQHUDO

PHWKRGRORJ\� LQ� WKLV� ILUVW� DSSURDFK� LV� VLPLODU� WR� WKH� SRSXODU� �UHFRJQLWLRQ� ERQG�� DSSURDFK� XVHG

WKURXJKRXW�PDQ\�/DWLQ�$PHULFDQ�FRXQWULHV&H[FHSW��LQ�RXU�FDVH��SDUWLFLSDWLRQ�LV�PDQGDWRU\���%HQHILWV

DUH�ILQDQFHG�LQ�WKH�WUDQVLWLRQ�SHULRG�XVLQJ�HLWKHU�WKH�H[LVWLQJ�SD\UROO�WD[�EDVH��L�H���VHOI�ILQDQFHG

HDUPDUNLQJ��RU�IURP�JHQHUDO�UHYHQXH�LQ�WKH�IRUP�RI�LQFRPH�WD[DWLRQ�RU�FRQVXPSWLRQ�WD[DWLRQ�

7KH�VHFRQG�W\SH�RI�SULYDWL]DWLRQ�SODQ�DOORZV�IRU�RSWLQJ�RXW�RI�VRFLDO�VHFXULW\���:RUNHUV�FDQ

VWD\�LQ�WKH�FXUUHQW�V\VWHP�XQGHU�WKH�FXUUHQW�EHQHILW�DQG�WD[�UXOHV��RU�WKH\�FDQ�RSW�RXW���:RUNHUV�ZKR

RSW�RXW�QHLWKHU�SD\�IXWXUH�WD[HV�QRU�FROOHFW�IXWXUH�EHQHILWV��DQ\�DFFUXHG�EHQHILWV�DUH�IRUIHLWHG�DV�WKH

SULFH�RI�RSWLQJ�RXW�� � ,Q�FRQWUDVW��RSWLQJ�RXW�SODQV� LPSOHPHQWHG� WKURXJKRXW�/DWLQ�$PHULFD�KDYH

XVXDOO\�QRW�UHTXLUHG�WKDW�DFFUXHG�EHQHILWV�DUH�IRUIHLWHG�XSRQ�RSWLQJ�RXW��WKHUHE\�QRW�OHDGLQJ�WR�DV

TXLFN�RI�D�UHGXFWLRQ�LQ�XQIXQGHG�OLDELOLWLHV�DV�RXU�SODQ���$GYHUVH�VHOHFWLRQ�ZLOO�FDXVH�WKH�YDOXH�RI

EHQHILWV�WR�EH�SDLG�WR�ZRUNHUV�ZKR�UHPDLQ�LQ�WKH�V\VWHP�WR�H[FHHG�WKH�UHYHQXH�FROOHFWHG���$�VXEVLG\

LV�UHFHLYHG�IURP�JHQHUDO�UHYHQXH�ILQDQFHG�E\�HLWKHU�DQ�LQFRPH�WD[�RU�D�FRQVXPSWLRQ�WD[���

0RGHOLQJ�WKH�3HUFHLYHG�/LQN�%HWZHHQ�7D[HV�DQG�%HQHILWV

7KH�SHUFHLYHG� OLQN�EHWZHHQ�SD\UROO�WD[HV�DQG�VRFLDO�VHFXULW\�EHQHILWV�SOD\V�D�UROH�LQ�WKH

GHVLUDELOLW\�RI�RSWLQJ�RXW�� �$�ZHDN�OLQN�PHDQV�WKDW�WKH�SD\UROO�WD[�LV�PRUH�GLVWRUWLQJ�DQG�VRFLDO

VHFXULW\�LV�OHVV�GHVLUDEOH�DV�D�UHWLUHPHQW�VDYLQJ�YHKLFOH���$OWKRXJK�IXOO�SHUFHSWLRQ�RI�LQFHQWLYHV�LV�D

FRPPRQ�DVVXPSWLRQ�LQ�PRVW�DQDO\VLV�RI�JRYHUQPHQW�SURJUDPV��LW�WHQGV�WR�EH�OHVV�DSSURSULDWH�IRU

VRFLDO�VHFXULW\�ZKHUH�WKH�ILQDQFLQJ�WD[�LV�QRW�D�SXUH�WD[�EXW�D�EHQHILW�WD[���:KDW�PDWWHUV�IRU�HFRQRPLF

GHFLVLRQ�PDNLQJ��WKHUHIRUH��LV�WKH�QHW�PDUJLQDO�SD\UROO�WD[�UDWH���7KH�QHW�PDUJLQDO�SD\UROO�WD[�LV�HTXDO
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WR� WKH� WD[�SDLG�RQ�DQ�H[WUD�GROODU�RI�ZDJH� LQFRPH� OHVV� WKH�SUHVHQW�YDOXH�RI�DGGLWLRQDO�EHQHILWV

UHFHLYHG���:KLOH�HYHU\RQH�IDFHV�WKH�VDPH�VWDWXWRU\�WD[�UDWH�XS�WR�WKH�FRYHUHG�HDUQLQJV�FHLOLQJ��WKH

QHW�WD[�UDWH�YDULHV�VLJQLILFDQWO\�DFURVV�OLIHWLPH�LQFRPH�FODVVHV�DQG�RYHU�WKH�OLIHF\FOH�ZLWKLQ�HDFK

OLIHWLPH�LQFRPH�FODVV��)HOGVWHLQ�DQG�6DPZLFN��������VHH�EHORZ����,W�LV�KLJKO\�XQOLNHO\��WKHUHIRUH��WKDW

SHRSOH�NQRZ�WKH�FRUUHFW�QHW�WD[�UDWH�WKH\�IDFH���0RUHRYHU��VRPH�DQDO\VWV�EHOLHYH�WKDW�SHRSOH�RIWHQ

FRQIXVH�VRFLDO�VHFXULW\�EHQHILW�UXOHV�ZLWK�SULYDWH�SHQVLRQ�UXOHV���3ULYDWH�SHQVLRQV�W\SLFDOO\�XVH�D

PXFK�VKRUWHU�SHULRG�DV�WKH�EDVLV�IRU�FDOFXODWLQJ�UHWLUHPHQW�EHQHILWV���%RWK�RI�WKHVH�IDFWRUV�VXJJHVW

WKDW�WKH�SD\UROO�WD[�PLJKW�LQ�SUDFWLFH�EH�PRUH�GLVWRUWLQJ�WKDQ�LW�QHHG�EH�

7KH�86�6RFLDO�6HFXULW\�$GPLQLVWUDWLRQ�GRHV�QRW�SURYLGH�LWV�SHQVLRQHUV�ZLWK�WKH�LQIRUPDWLRQ

WKH\�QHHG�WR�NQRZ�WKHLU�QHW�PDUJLQDO�WD[�UDWH���7KH�86�6RFLDO�6HFXULW\�$GPLQLVWUDWLRQ�ZLOO��XSRQ

UHTXHVW��SURYLGH�LQGLYLGXDOV�ZLWK�DQ�HVWLPDWH�RI�WKHLU�IXWXUH�EHQHILWV���7KLV�LQIRUPDWLRQ��WKRXJK��GRHV

QRW� LQGLFDWH� WKH�PDUJLQDO� EHQHILW� DVVRFLDWHG� ZLWK� DQ� H[WUD� GROODU� RI� SD\UROO� WD[HV&WKH� DFWXDO

LQIRUPDWLRQ�QHHGHG�LQ�RUGHU�WR�NQRZ�WR�WKH�QHW�SD\UROO�WD[�UDWH�� �+HQFH��SHRSOH�PLJKW�EH�IDLUO\

XQDZDUH�RI�WKH�QHW�WD[�UDWHV�WKH\�IDFH�HYHQ�LI�WKH\�DUH�IXOO\�DZDUH�RI�WKHLU�IXWXUH�EHQHILWV�

0RVW�RI�WKH�VLPXODWLRQV�SUHVHQWHG�KHUHLQ�DUH�SHUIRUPHG�XQGHU�WZR�DOWHUQDWLYH�DVVXPSWLRQV

RI� WKH� SHUFHLYHG� PDUJLQDO� WD[�EHQHILW� OLQNDJH�� IXOO� SHUFHSWLRQ� DQG� QR� SHUFHSWLRQ�� � ,Q� WKH� IXOO

SHUFHSWLRQ�FDVH��DJHQWV�NQRZ�WKHLU�H[DFW�QHW�PDUJLQDO�WD[�UDWH��ZKLFK�LV�OHVV�WKDQ�WKH�VWDWXWRU\�UDWH�

,Q�WKH�QR�SHUFHSWLRQ�FDVH��DJHQWV�YLHZ�WKH�SD\UROO�WD[�DV�D�SXUH�WD[��DQG�VR�YLHZ�WKH�VWDWXWRU\�UDWH�DV

WKH�PDUJLQDO�UDWH���,Q�HDFK�FDVH��DJHQWV�DUH�IXOO\�DZDUH�RI�WKHLU�IXWXUH�OHYHO�RI�EHQHILWV���,Q�WKH�FDVH

RI�FRQVXPSWLRQ�WD[�ILQDQFLQJ��D�GHWHULRUDWLRQ�LQ�WKH�UHDO�YDOXH�RI�VRFLDO�VHFXULW\�EHQHILWV�SDLG�WR

H[LVWLQJ�EHQHILFLDULHV�LV�DYRLGHG�E\�&3,�LQGH[LQJ�



�

6XPPDU\

%RWK�PHWKRGV�RI�SULYDWL]LQJ� VRFLDO� VHFXULW\� OHDG� WR� ODUJH� ORQJ�UXQ�JDLQV� IRU� DOO� OLIHWLPH

LQFRPH�FODVVHV�GHVSLWH�WKH�LQWUD�JHQHUDWLRQDO�SURJUHVVLYLW\�RI�VRFLDO�VHFXULW\���%XW�WKH\�GLIIHU�LQ�WKHLU

VKRUW�UXQ�HIIHFWV�GXH�WR�DGYHUVH�VHOHFWLRQ�DVVRFLDWHG�ZLWK�RSWLQJ�RXW���$GYHUVH�VHOHFWLRQ�LV�D�NH\

UHDVRQ�ZK\�PDQ\�HFRQRPLVWV�RSSRVH�RSWLQJ�RXW�DQG�ZK\�� IRU�H[DPSOH��QXPHURXV�SURSRVDOV� WR

SULYDWL]H�WKH�VRFLDO�VHFXULW\�V\VWHPV�RI�WKH�86�DQG�RWKHU�FRXQWULHV�PDQGDWH�SDUWLFLSDWLRQ���7KLV�SDSHU�

KRZHYHU��VKRZV�WKLV�ZLVGRP�WR�EH�ZLGH�RI�WKH�PDUN���5HODWLYH�WR�WKH�IRUFHG�SDUWLFLSDWLRQ�PHWKRG�WKDW

SUHVHUYHV� DFFUXHG� OLDELOLWLHV�� WKH� RSWLQJ� RXW� PHWKRG� SHUIRUPV� VXUSULVLQJO\� ZHOO� ERWK� LQ� LWV

GLVWULEXWLRQDO�LPSDFW�DQG�VSHHG�RI�FRQYHUJHQFH���2SWLQJ�RXW�WHQGV�WR�GR�D�EHWWHU�MRE�DW�SURWHFWLQJ�WKH

ZHOIDUH�RI�WKH�LQLWLDO�HOGHUO\��HYHQ�WKRXJK�WKH�IRUFHG�SDUWLFLSDWLRQ�PHWKRG�LV�GHVLJQHG�WR�IXOO\�SURWHFW

WKHLU�UHDO�YDOXH�RI�VRFLDO�VHFXULW\�EHQHILWV���7KLV�LV�EHFDXVH�RSWLQJ�RXW�FRQWLQXHV�WR�FROOHFW�SD\UROO�WD[

UHYHQXH�IURP�WKRVH�ZKR�VWD\�ZLWK�VRFLDO�VHFXULW\��UHGXFLQJ�WKH��UHTXLUHPHQWV�RQ�JHQHUDO�UHYHQXH�

0RUHRYHU��RSWLQJ�RXW�WHQGV�WR�EH�DVVRFLDWHG�ZLWK�TXLFNHU�WUDQVLWLRQ�SDWKV�E\�UHGXFLQJ�VRFLDO�VHFXULW\

ZHDOWK�PRUH�UDSLGO\�WKDQ�IRUFHG�SDUWLFLSDWLRQ���7KLV�LV�EHFDXVH�PDQ\�SHRSOH�DUH�ZLOOLQJ�WR�IRUIHLW

WKHLU�DFFUXHG�FODLPV�WR�VRFLDO�VHFXULW\�DV�WKH�SULFH�RI�RSWLQJ�RXW���<HW�RSWLQJ�RXW��FRPELQHG�ZLWK�D

GHFUHDVH�LQ�WKH�SD\UROO�WD[�UDWH�IRU�WKRVH�ZKR�UHPDLQ�LQ�VRFLDO�VHFXULW\��LV�EHWWHU�DEOH�WR�VKLIW�SDUW�RI

WKH�WUDQVLWLRQDO�EXUGHQ�WR�IXWXUH�ZRUNHUV�ZKR�EHQHILW�IURP�SULYDWL]DWLRQ���7KHVH�UHVXOWV�VXJJHVW�WKDW

JLYLQJ�SHRSOH�IUHHGRP�RI�FKRLFH�PLJKW�DFWXDOO\�JHQHUDWH�PRUH�IDYRUDEOH�RXWFRPHV�WKDQ�PDQGDWHV�



� 2XU PRGHO KDV VHYHUDO VWUHQJWKV UHODWLYH WR )XOOHUWRQ DQG 5RJHUV ������ DQG� DW OHDVW� RQH ZHDNQHVV� 7KH

VWUHQJWKV LQFOXGH D UDWLRQDO�H[SHFWDWLRQV VROXWLRQ� D VRFLDO VHFXULW\ V\VWHP� D WD[ V\VWHP ZLWK SURJUHVVLYH PDUJLQDO WD[

UDWHV� DQ DUUD\ RI WD[ EDVH UHGXFWLRQV� JRYHUQPHQW GHEW� EHTXHVWV� DQG RWKHU IHDWXUHV� 7KH PRGHO KHUHLQ� KRZHYHU� ODFNV

WKHPXOWL�VHFWRUDO GHWDLO RQ WKH SURGXFWLRQ VLGH SUHVHQW LQ WKH )XOOHUWRQ�5RJHUV PRGHO� 7KH RPLVVLRQ RI WKLV SURGXFWLRQ

GHWDLO SUREDEO\ KDV OLWWOH UHOHYDQFH IRU RXU SXUSRVHV VLQFH SULYDWL]DWLRQ GRHV QRW FKDQJH WKH LQWHU�VHFWRUDO GLVWRUWLRQV�

�

,,��2XWOLQH�RI�7KH�%HQFKPDUN�(FRQRP\

7KLV� VHFWLRQ�SURYLGHV� DQ�RXWOLQH�RI� WKH� EHQFKPDUN� HFRQRP\�FDOLEUDWHG� WR� WKH������86

HFRQRP\���7KH�VROXWLRQ�PHWKRG�LV�GLVFXVVHG�LQ�WKH�$SSHQGL[�

'HPRJUDSKLF�6WUXFWXUH

7KH� PRGHO
V� FRKRUWV� DUH� GLVWLQJXLVKHG� E\� WKHLU� GDWHV� RI� ELUWK� DQG� WKHLU� OLIHWLPH� ODERU�

SURGXFWLYLW\� HQGRZPHQWV�� � )ROORZLQJ� )XOOHUWRQ� DQG� 5RJHUV� �������� HDFK� FRKRUW� LQFOXGHV� ��

OLIHWLPH�HDUQLQJV�JURXSV����(DFK�RI�WKHVH����JURXSV�KDV�LWV�RZQ�LQLWLDO�HQGRZPHQW�RI�KXPDQ�FDSLWDO

DQG�LWV�RZQ�SDWWHUQ�RI�JURZWK�LQ�WKLV�HQGRZPHQW�RYHU�LWV�OLIHWLPH���7KH�OLIHWLPH�HDUQLQJV�JURXSV�DOVR

GLIIHU�ZLWK� UHVSHFW� WR� WKHLU� EHTXHVW� SUHIHUHQFHV�� � $OO� DJHQWV� OLYH� IRU� ��� SHULRGV�ZLWK� FHUWDLQW\

�FRUUHVSRQGLQJ�WR�DGXOW�DJHV����WKURXJK������DQG�HDFK�M�W\SH�JHQHUDWLRQ�LV���Q�WLPHV�ODUJHU�WKDQ�LWV

SUHGHFHVVRU�� � $W� PRGHO� DJH� ���� HDFK� M�W\SH� FRKRUW� JLYHV� ELUWK� WR� D� FRKRUW� RI� WKH� VDPH� W\SH�

3RSXODWLRQ�JURZWK�LV�H[RJHQRXV��DQG�HDFK�FRKRUW�LV����Q����ODUJHU�WKDQ�LWV�SDUHQW�FRKRUW�

3UHIHUHQFHV�DQG�+RXVHKROG�%XGJHW�&RQVWUDLQWV

(DFK� M�W\SH� DJHQW� ZKR� EHJLQV� KHU� HFRQRPLF� OLIH� DW� GDWH� W� FKRRVHV� SHUIHFW�IRUHVLJKW

FRQVXPSWLRQ� SDWKV� �F��� OHLVXUH� SDWKV� �O��� DQG� LQWHUJHQHUDWLRQDO� WUDQVIHUV� �E�� WR� PD[LPL]H� D

WLPH�VHSDUDEOH�XWLOLW\�IXQFWLRQ�RI�WKH�IRUP
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,Q� ������ LV� WKH� XWLOLW\�ZHLJKW� RQ� OHLVXUH���� LV� WKH� LQWHUWHPSRUDO� HODVWLFLW\� RI� VXEVWLWXWLRQ� LQ� WKH

OHLVXUH�FRQVXPSWLRQ� FRPSRVLWH�� DQG� '� LV� WKH� LQWUDWHPSRUDO� HODVWLFLW\� RI� VXEVWLWXWLRQ� EHWZHHQ

FRQVXPSWLRQ�DQG�OHLVXUH���7KH�SDUDPHWHU��M�LV�D�M�W\SH�VSHFLILF�XWLOLW\�ZHLJKW�SODFHG�RQ�EHTXHVWV�OHIW

WR�HDFK�FKLOG�ZKHQ�WKH�DJHQW�GLHV���7KH�WHUP��� ������
��ZKHUH�
�LV�WKH�UDWH�RI�WLPH�SUHIHUHQFH�

DVVXPHG�WR�EH�WKH�VDPH�IRU�DOO�DJHQWV�

/HWWLQJ�DV�W
M�EH�FDSLWDO�KROGLQJV�IRU�W\SH�M�DJHQWV��RI�DJH�V��DW�WLPH�W��PD[LPL]DWLRQ�RI�����LV

VXEMHFW�WR�D�VHTXHQFH�RI�EXGJHW�FRQVWUDLQWV�JLYHQ�E\
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ZKHUH� UW� LV� WKH� SUHWD[� UHWXUQ� WR� VDYLQJV�� JV�W
M� DUH� JLIWV� UHFHLYHG� IURP� SDUHQWV�� (V�W

M� LV� WKH� WLPH

HQGRZPHQW��EV�W
M�GHQRWHV�EHTXHVWV�PDGH�WR�HDFK�RI�WKH�1� ����Q����FKLOGUHQ��DQG�WKH�IXQFWLRQV�7N�#�

ZLWK�WD[�EDVH�DUJXPHQWV�%V�W
M�N�GHWHUPLQH�QHW�WD[�SD\PHQWV�IURP�LQFRPH�VRXUFHV�N��� � �^&��.��:��,

<��3`���7&�#���7.�#���7:�#���7<�#��DQG�73�#��DUH�FRQVXPSWLRQ�WD[HV��FDSLWDO�LQFRPH�WD[HV��ZDJH�WD[HV�

LQFRPH�WD[HV�DQG�VRFLDO�VHFXULW\�SD\UROO�WD[HV��UHVSHFWLYHO\���6RFLDO�VHFXULW\�EHQHILWV�DUH�UHSUHVHQWHG

LQ� HTXDWLRQ� ���� DV� QHJDWLYH� WD[HV� ZLWK� WKH� EDVH� VZLWFKLQJ� DW� WKH� SRLQW� RI� UHWLUHPHQW� IURP� WKH



� 6HH $XHUEDFK� HW DO� ������ IRU D PRUH FRPSOHWH GLVFXVVLRQ RI WKLV VWUDWHJ\ IRU GHDOLQJ ZLWK EDODQFHG JURZWK�

�

FRQWHPSRUDQHRXV�SD\UROO�EDVH�WR�DYHUDJH�LQGH[HG�\HDUO\�HDUQLQJV�LQ�WKH�SUH�UHWLUHPHQW�\HDUV���$OO

WD[HV�DUH�FROOHFWHG�DW�WKH�KRXVHKROG�OHYHO�DQG�WKH�WD[�V\VWHP�LQFOXGHV�ERWK�D�SHUVRQDO�LQFRPH�WD[�DQG

D�EXVLQHVV�SURILWV�WD[���7KH�EDVHV�IRU�WKH�ZDJH�DQG�SD\UROO�WD[HV�DUH�VPDOOHU�WKDQ�WRWDO�ODERU�LQFRPH

GXH�WR�WKH�EDVH�UHGXFWLRQV�GLVFXVVHG�EHORZ�

$Q�LQGLYLGXDO
V�HDUQLQJV�DELOLW\�LV�DQ�H[RJHQRXV�IXQFWLRQ�RI�KHU�DJH��KHU�W\SH��DQG�WKH�OHYHO

RI�ODERU�DXJPHQWLQJ�WHFKQLFDO�SURJUHVV��ZKLFK�JURZV�DW�D�FRQVWDQW�UDWH�����:H�FRQFHQWUDWH�DOO�VNLOO

GLIIHUHQFHV�E\�DJH�DQG�W\SH�LQ�DQ�HIILFLHQF\�SDUDPHWHU��V
M��7KXV��WKH�ZDJH�UDWH�IRU�DQ�DJHQW�RI�W\SH

M�DQG�DJH�V�LV�ZV�W
M� ��V

M�ZW��ZKHUH�ZW�LV�WKH�JURZWK�DGMXVWHG�UHDO�ZDJH�DW�WLPH�W����V
M�LQFUHDVHV�ZLWK�DJH

WR� UHIOHFW� QRW� RQO\� WKH� DFFXPXODWLRQ� RI� KXPDQ� FDSLWDO�� EXW� DOVR� WHFKQLFDO� SURJUHVV�� � 7R� SHUPLW

EDODQFHG�JURZWK� IRU�RXU� VSHFLILFDWLRQV�RI�SUHIHUHQFHV�JLYHQ� WKH� UHVWULFWLRQ�RQ� OHLVXUH� VKRZQ� LQ

HTXDWLRQ������ZH�DVVXPH�WKDW�WHFKQLFDO�SURJUHVV�DOVR�FDXVHV�WKH�WLPH�HQGRZPHQW�RI�HDFK�VXFFHVVLYH

JHQHUDWLRQ�WR�JURZ�DW�UDWH������7KXV��LI�(V�W
M�LV�WKH�HQGRZPHQW�RI�W\SH�M�DW�DJH�V�DQG�WLPH�W��WKHQ�(V�W

M

 �������(V�W��
M��IRU�DOO�V��W��DQG�M���1RWLFH�WKDW�WKH�HQGRZPHQW�(V�W

MGHSHQGV�RQO\�RQ�DQ�DJHQW
V�\HDU�RI

ELUWK���%HFDXVH�(�JURZV�DW�UDWH���IURP�RQH�FRKRUW�WR�WKH�QH[W��WKHUH�ZLOO�EH�QR�XQGHUO\LQJ�WUHQG�LQ

ZW��� 7KH�JURZWK�DGMXVWHG�HDUQLQJV�DELOLW\�SURILOHV�WDNH�WKH�IRUP
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9DOXHV� RI� WKH� D� FRHIILFLHQWV� IRU� M�W\SH� JURXSV� �� WKURXJK� ��&LQ� DVFHQGLQJ� RUGHU� RI� OLIHWLPH

LQFRPH&DUH�EDVHG�RQ�UHJUHVVLRQV�ILWWHG�WR� WKH�8QLYHUVLW\�RI�0LFKLJDQ
V�3DQHO�6WXG\�RI�,QFRPH

'\QDPLFV�DQG�DUH�WDNHQ�IURP�$OWLJ��$XHUEDFK��.RWOLNRII��6PHWWHUV�DQG�:DOOLVHU����������*URXSV��



��

DQG����FRPSULVH�WKH�ERWWRP�DQG�WRS���SHUFHQW�RI�OLIHWLPH�ZDJH�LQFRPH�HDUQHUV��DQG�JURXSV���DQG���

WKH�UHPDLQLQJ���SHUFHQW�RI�WKH�WRS�DQG�ERWWRP�GHFLOHV���$OO�RWKHU�JURXSV�FRQVWLWXWH����SHUFHQW�RI�WKH

SRSXODWLRQ���)RU�H[DPSOH��JURXS���LV�WKH�VHFRQG�GHFLOH�RI�OLIHWLPH�ZDJH�LQFRPH��JURXS�IRXU�WKH�WKLUG

GHFLOH��DQG�VR�RQ�XS�WR�JURXS������7KH�HVWLPDWHG�HDUQLQJV�DELOLW\�SURILOHV��VFDOHG�WR�LQFOXGH�WKH

HIIHFWV�RI�WHFKQLFDO�SURJUHVV���*LYHQ�RXU�EHQFKPDUN�SDUDPHWHUL]DWLRQ��SHDN�KRXUO\�ZDJHV�YDOXHG�LQ

�����GROODUV�DUH����������������DQG��������IRU�LQGLYLGXDOV�LQ�FODVVHV�������DQG�����UHVSHFWLYHO\���0RUH

JHQHUDOO\�� VWHDG\�VWDWH� DQQXDO� ODERU� LQFRPHV� GHULYHG� IURP� WKH� PRGHO
V� DVVXPSWLRQV� DQG� WKH

HQGRJHQRXV�ODERU�VXSSO\�FKRLFHV�UDQJH�IURP��������WR������������7KHVH�FDOFXODWLRQV�GR�QRW�\HW

LQFOXGH�ODERU�FRPSHQVDWLRQ�LQ�WKH�IRUP�RI�IULQJH�EHQHILWV��GLVFXVVHG�EHORZ��

7UDQVIHUV�DUH�UHFHLYHG�E\�FKLOGUHQ��ZLWK�LQWHUHVW��DW�WKH�EHJLQQLQJ�RI�WKH�SHULRG�DIWHU�WKH\�DUH

PDGH�E\�WKHLU�SDUHQWV��:H�UHVWULFW�DOO�SDUHQWDO�WUDQVIHUV�WR�EHTXHVWV��VR�WKDW�EV�W
M� ����IRU�V�g�����DQG

JV�W
M� ����IRU�V�g������,Q�WKH�VWHDG\�VWDWH��WKHUHIRUH��JM �EM��IRU�DOO�M��ZKHUH�ZH�KDYH�GURSSHG�WKH�DJH

VXEVFULSWV�IRU�FRQYHQLHQFH����7KH�SDUDPHWHUV��M�DUH�GHULYHG�HQGRJHQRXVO\�IRU�WKH�LQLWLDO�VWHDG\�VWDWH

VXFK�WKDW�WKH�UDWLR�RI�WKH�EHTXHVW�WR�HFRQRP\�ZLGH�PHDQ�LQFRPH�FRUUHVSRQGV�WR�WKH�UDWLR�RULJLQDOO\

HVWLPDWHG�E\�0HQFKLN�DQG�'DYLG��������DQG�XSGDWHG�E\�)XOOHUWRQ�DQG�5RJHUV����������%HTXHVWV

UDQJH�IURP��������WR����������IRU�WKH�ORZHVW�DQG�KLJKHVW�OLIHWLPH�HDUQLQJV�FODVVHV��UHVSHFWLYHO\��

&KRLFHV� IRU� WKH� UHPDLQLQJ� WHFKQRORJ\�� SUHIHUHQFH�� DQG� GHPRJUDSKLF� SDUDPHWHUV� DUH

VXPPDUL]HG� LQ�7DEOH� ��� �7KH� EHQFKPDUN� YDOXHV� IRU�
�����'�� DQG�Q� DUH� WKRVH� LQ�$XHUEDFK� DQG

.RWOLNRII����������7KH�SDUDPHWHU���LV�FKRVHQ�VR�WKDW�DJHQWV�GHYRWH��RQ�DYHUDJH��DERXW����SHUFHQW�RI

WKHLU�DYDLODEOH�WLPH�HQGRZPHQW��RI����KRXUV�SHU�GD\��WR�ODERU�GXULQJ�WKHLU�SULPH�ZRUNLQJ�\HDUV��UHDO�

OLIH�DJHV�RI�URXJKO\��������



�
6LQFH * UHPDLQV IL[HG LQ DOO RI RXU H[SHULPHQWV� LQFRUSRUDWLQJ * LQWR WKH XWLOLW\ IXQFWLRQ LV XQLPSRUWDQW�

��

7KH�1RQ�6RFLDO�6HFXULW\�*RYHUQPHQW�%XGJHW�&RQVWUDLQW

$W�HDFK�WLPH�W��WKH�JRYHUQPHQW�FROOHFWV�WD[�UHYHQXHV�DQG�LVVXHV�GHEW��'W����ZKLFK�LW�XVHV�WR

ILQDQFH�JRYHUQPHQW�SXUFKDVHV�RI�JRRGV�DQG�VHUYLFHV��*W��DQG�LQWHUHVW�SD\PHQWV�RQ�WKH�LQKHULWHG

VWRFN�RI�GHEW��'W����/HWWLQJ�1
M�EH�WKH�IUDFWLRQ�RI�M�W\SH�DJHQWV�LQ�HDFK�JHQHUDWLRQ��WKH�QRQ�VRFLDO

VHFXULW\�SDUW�RI�WKH�JRYHUQPHQW
V�EXGJHW�FRQVWUDLQW�HYROYHV�DFFRUGLQJ�WR
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7KH�H[FOXVLRQ�RI�VRFLDO�VHFXULW\�WD[HV�LQ�HTXDWLRQ�����UHIOHFWV�WKH�IDFW�WKDW�VRFLDO�VHFXULW\�FXUUHQWO\

XVHV�VHOI�ILQDQFLQJ�HDUPDUNHG�WD[HV�

*RYHUQPHQW� H[SHQGLWXUHV� DUH� DVVXPHG� WR� EH� XQSURGXFWLYH� DQG� JHQHUDWH� QR� XWLOLW\� WR

KRXVHKROGV����7KH�YDOXHV�RI�*
W
�DQG�'

W
�DUH�KHOG�IL[HG�SHU�HIIHFWLYH�ZRUNHU�WKURXJKRXW�WKH�WUDQVLWLRQ

SDWK���$Q\�UHGXFWLRQ�LQ�JRYHUQPHQW�RXWOD\V�UHVXOWLQJ�IURP�D�FKDQJH�LQ�WKH�JRYHUQPHQW
V�UHDO�LQWHUHVW

SD\PHQWV�LV�SDVVHG�RQ�WR�KRXVHKROGV�LQ�WKH�IRUP�RI�D�ORZHU�WD[�UDWH���7KH�OHYHO�RI�JRYHUQPHQW�GHEW�

'
W
��ZDV�FKRVHQ�VXFK�WKDW�WKH�DVVRFLDWHG�UHDO�LQWHUHVW�SD\PHQWV�HTXDO�DERXW�����SHUFHQW�RI�QDWLRQDO

LQFRPH�LQ�WKH�LQLWLDO�VWHDG\�VWDWH���7KH�VWDWXWRU\�WD[�VFKHGXOHV��GHVFULEHG�EHORZ��JHQHUDWH�D�OHYHO�RI

UHYHQXH�DERYH�GHEW�VHUYLFH�VXFK�WKDW�WKH�EHQFKPDUN�VWHDG\�VWDWH�UDWLR�RI�JRYHUQPHQW�SXUFKDVHV��*
W
�

WR�QDWLRQDO�LQFRPH�HTXDOV���������7KHVH�YDOXHV�FRUUHVSRQG�YHU\�FORVHO\�WR�WKH�FRUUHVSRQGLQJ�����

YDOXHV�IRU�WKH�FRPELQHG�ORFDO��VWDWH��DQG�IHGHUDO�JRYHUQPHQW�LQ�WKH�8QLWHG�6WDWHV���6HH�7DEOH���

1RQ�6RFLDO�6HFXULW\�7D[HV



�7KH GDWD XVHG LQ WKLV HVWLPDWLRQ ZDV WDNHQ IURP DOO WD[DEOH UHWXUQV LQ WD[ \HDU ����� 7KH IXQFWLRQ ZDV REWDLQHG

E\ UHJUHVVLQJ GHGXFWLRQV H[FOXVLYH RI PRUWJDJH LQWHUHVW H[SHQVH RQ WKH PLGSRLQWV RI UHSRUWHG LQFRPH UDQJHV� �7KH

GHGXFWLRQ RI LQWHUHVW H[SHQVH RQ KRPH PRUWJDJHV ZDV LQFOXGHG LQ RXU FDOFXODWLRQ RI WKH FDSLWDO�LQFRPH WD[ UDWH� DV ZH

ZLOO VXEVHTXHQWO\ GHVFULEH�� 7KH UHJUHVVLRQ \LHOGHG D FRHIILFLHQW RI ������ ZLWK DQ 5� HTXDO WR �����

��

7KH�EHQFKPDUN�WD[�V\VWHP�LQ�RXU�LQLWLDO�VWHDG\�VWDWH�LV�GHVLJQHG�WR�DSSUR[LPDWH�WKH�VDOLHQW

DVSHFWV�RI�WKH������8�6���IHGHUDO��VWDWH��DQG�ORFDO��WD[�DQG�WUDQVIHU�V\VWHP���,W�IHDWXUHV�D�K\EULG�WD[

V\VWHP��LQFRUSRUDWLQJ�ZDJH�LQFRPH��FDSLWDO�LQFRPH��DQG�FRQVXPSWLRQ�WD[�HOHPHQWV��DQG�SD\UROO

WD[DWLRQ�IRU� WKH�6RFLDO�6HFXULW\�DQG�0HGLFDUH�SURJUDPV�� �7R�DGMXVW� IRU� WD[�HYDVLRQ��ZH�UHGXFH

LQFRPH�WD[HV�E\�����SHUFHQWDJH�SRLQWV���7KLV�DGMXVWPHQW�LV�FRQVLVWHQW�ZLWK�WKH�GHJUHH�RI�WD[�HYDVLRQ

UHSRUWHG�LQ�6OHPURG�DQG�%DNLMD����������,Q�WKH�YDULRXV�DOWHUQDWLYH�WD[�VWUXFWXUH�H[SHULPHQWV�ZH

DVVXPH�WKDW�HYDVLRQ�UHGXFHV�WKH�SRVW�UHIRUP�WD[�EDVH��LQFRPH�QHW�RI�GHGXFWLRQV�DQG�H[HPSWLRQV��E\

WKH�VDPH�SHUFHQWDJH�DV�EHIRUH�WKH�UHIRUP���7KXV��WKH�OHYHO�RI�WD[�HYDVLRQ�IDOOV�ZKHQ�WKH�WD[�EDVH

VKULQNV�

:H�DSSUR[LPDWH�WKH�K\EULG�FXUUHQW�8�6��WD[�V\VWHP�E\�VSHFLI\LQJ�D�SURJUHVVLYH�ZDJH�LQFRPH

WD[��D�IODW�FDSLWDO�LQFRPH�WD[��D�IODW�VWDWH�LQFRPH�WD[��DQG�D�IODW�FRQVXPSWLRQ�WD[�

:DJH�,QFRPH�7D[DWLRQ�

7KH�ZDJH�LQFRPH�WD[�VWUXFWXUH�KDV�IRXU�HOHPHQWV�����D�SURJUHVVLYH�PDUJLQDO�UDWH

VWUXFWXUH� GHULYHG� IURP� D� TXDGUDWLF� DSSUR[LPDWLRQ� WR� WKH� ����� IHGHUDO� VWDWXWRU\� WD[� UDWHV� IRU

LQGLYLGXDOV������D�VWDQGDUG�GHGXFWLRQ�RI�������DQG�H[HPSWLRQV�RI��������ZKLFK�DVVXPHV�����FKLOGUHQ

SHU� DJHQW�� FRQVLVWHQW� ZLWK� WKH� PRGHO
V� SRSXODWLRQ� JURZWK� DVVXPSWLRQ��� � ��� ,WHPL]HG

GHGXFWLRQV&DSSOLHG�RQO\�ZKHQ�WKH\�H[FHHG�WKH�DPRXQW�RI�WKH�VWDQGDUG�GHGXFWLRQ&WKDW�DUH�D�SRVLWLYH

OLQHDU� IXQFWLRQ� RI� LQFRPH� HVWLPDWHG� IURP� GDWD� UHSRUWHG� LQ� WKH� 6WDWLVWLFV� RI� ,QFRPH��� DQG� � ��

(DUQLQJV�DELOLW\�SURILOHV�WKDW�DUH�VFDOHG�XS�WR�LQFRUSRUDWH�SHQVLRQ�DQG�QRQ�SHQVLRQ�FRPSRQHQWV�RI



� %HQHILWV DV D IXQFWLRQ RI DGMXVWHG JURVV LQFRPH ZHUH NLQGO\ SURYLGHG E\ -DQH *UDYHOOH RI WKH &RQJUHVVLRQDO

5HVHDUFK 6HUYLFH DQG -XG\ ;DQWKRSRXORV RI WKH -RLQW &RPPLWWHH RQ 7D[DWLRQ� UHVSHFWLYHO\� %DVHG RQ WKLV LQIRUPDWLRQ

ZH UHJUHVVHG WRWDO EHQHILWV RQ $*,� 7KH UHJUHVVLRQ \LHOGHG D FRHIILFLHQW RI ������� ZLWK DQ 5� HTXDO WR ����� ,Q GHILQLQJ

WKH ZDJH�WD[ EDVH� ZH WKHUHIRUH H[HPSW URXJKO\ �� SHUFHQW RI ODERU FRPSHQVDWLRQ IURP WKH EDVH FDOFXODWLRQV�

� 7KH DYHUDJH PDUJLQDO UDWH IRU SHRSOH ZLWK WKH ORZHVW LQFRPH H[FHHGV ]HUR GXH WR SRVLWLYH VKDGRZ WD[ UDWHV

LQ SHDN HDUQLQJV \HDUV�

��

ODERU�FRPSHQVDWLRQ��

7KH�PRGHO
V�LQLWLDO�HFRQRP\�ZLGH�DYHUDJH�PDUJLQDO�WD[�UDWH�RQ�ZDJH�LQFRPH�LV�DERXW���

SHUFHQW��DERXW�WKH�ILJXUH�REWDLQHG�IURP�WKH�1%(5
V�7$;6,0�PRGHO�UHSRUWHG�LQ�$XHUEDFK��������

7KH�DYHUDJH�ZDJH�LQFRPH�WD[�UDWH�HTXDOV������SHUFHQW���)RU�DOO�LQGLYLGXDOV�LQ�WKH�KLJKHVW�OLIHWLPH

LQFRPH�FODVV��JURXS������WKH�DYHUDJH�HIIHFWLYH�PDUJLQDO�WD[�UDWH�RQ�ODERU�LQFRPH�LV������SHUFHQW�

7KH�KLJKHVW�UHDOL]HG�HIIHFWLYH�PDUJLQDO�WD[�UDWH�LV����SHUFHQW���)RU�OLIHWLPH�LQFRPH�FODVV��&ZKRVH

PHPEHUV�KDYH�SHDN�ODERU�HDUQLQJV�RI�DERXW��������&WKH�DYHUDJH�WD[�UDWH�DQG�DYHUDJH�PDUJLQDO�WD[

UDWH�DUH������DQG������SHUFHQW��UHVSHFWLYHO\���)RU�WKH�SRRUHVW�FODVV��JURXS�����WKH�FRUUHVSRQGLQJ�UDWHV

DUH�]HUR�DQG�����SHUFHQW��

&DSLWDO�,QFRPH�7D[DWLRQ

)ROORZLQJ�$XHUEDFK���������ZH�DVVXPH�WKDW�LQFRPH�IURP�UHVLGHQWLDO�FDSLWDO�DQG�QRQ�

UHVLGHQWLDO�FDSLWDO�DUH�WD[HG�DW�IODW�UDWHV�RI���SHUFHQW�DQG����SHUFHQW��UHVSHFWLYHO\��*LYHQ�WKH�URXJKO\

HTXDO�DPRXQWV�RI�WKHVH�WZR�IRUPV�RI�FDSLWDO��WKH�HIIHFWLYH�IHGHUDO�PDUJLQDO�WD[�UDWH�RQ�WRWDO�FDSLWDO

LQFRPH�LV����SHUFHQW���+RZHYHU��WKLV�UDWH�DSSOLHV�RQO\�WR�QHZ�FDSLWDO���([LVWLQJ�FDSLWDO�IDFHV�D�KLJKHU

WD[�UDWH�ZKLFK��JLYHQ�GHSUHFLDWLRQ�VFKHGXOHV��LV�HVWLPDWHG�WR�EH����SHUFHQW���:H�PRGHO�WKLV�JDS�E\

DVVXPLQJ�WKDW�DOO�FDSLWDO�LQFRPH�IDFHV�D����SHUFHQW�WD[��EXW�WKDW����SHUFHQW�RI�QHZ�FDSLWDO�PD\�EH

H[SHQVHG��WKHUHE\�JHQHUDWLQJ�D����SHUFHQW�HIIHFWLYH�UDWH�RQ�QHZ�FDSLWDO��

6WDWH�,QFRPH�7D[DWLRQ



��

,Q�DGGLWLRQ�WR�WKH�IHGHUDO�WD[DWLRQ��ERWK�FDSLWDO�DQG�ZDJH�LQFRPH�DUH�VXEMHFW�WR�D

SURSRUWLRQDO�VWDWH�LQFRPH�WD[�RI�����SHUFHQW�� �7KLV�YDOXH�FRUUHVSRQGV�WR�WKH�DPRXQW�RI�UHYHQXH

JHQHUDWHG�E\�VWDWH�LQFRPH�WD[HV�LQ������GLYLGHG�E\�QDWLRQDO�LQFRPH�

&RQVXPSWLRQ�7D[DWLRQ

&RQVXPSWLRQ�WD[HV�LQ�WKH�LQLWLDO�VWHDG\�VWDWH�UHIOHFW�WZR�HOHPHQWV�RI�WKH�H[LVWLQJ�WD[

VWUXFWXUH���)LUVW�ZH�LPSRVH�DQ�����SHUFHQW�WD[�RQ�FRQVXPSWLRQ�H[SHQGLWXUHV�FRQVLVWHQW�ZLWK�YDOXHV

UHSRUWHG�LQ�WKH�1DWLRQDO�,QFRPH�DQG�3URGXFW�$FFRXQWV�RQ�LQGLUHFW�EXVLQHVV�DQG�H[FLVH�UHYHQXHV�

+RZHYHU��EHFDXVH�FRQWULEXWLRQV�WR�ERWK�GHILQHG�EHQHILW�DQG�GHILQHG�FRQWULEXWLRQ�SHQVLRQ�SODQV

UHFHLYH�FRQVXPSWLRQ�WD[�WUHDWPHQW��ZH�OHY\�DQ�DGGLWLRQDO�����SHUFHQW�WD[�RQ�KRXVHKROG�FRQVXPSWLRQ

JRRGV�H[SHQGLWXUHV�WR�DFFRXQW�IRU�WKH�LQGLUHFW�WD[DWLRQ�RI�ODERU�FRPSHQVDWLRQ�LQ�WKH�IRUP�RI�SHQVLRQ

EHQHILWV��$XHUEDFK���������7KLV�����SHUFHQW�WD[�UHSODFHV�WKH�ZDJH�WD[�WKDW�RWKHUZLVH�ZRXOG�DSSO\�WR

ODERU�FRPSHQVDWLRQ�LQ�WKH�IRUP�RI�IULQJH�EHQHILWV�

6RFLDO�6HFXULW\��0HGLFDUH�DQG�'LVDELOLW\

7KH�PRGHO� KDV� D� VRFLDO� LQVXUDQFH� V\VWHP� WKDW� LQFRUSRUDWHV� VRFLDO� VHFXULW\�2OG�$JH�DQG

6XUYLYRUV�,QVXUDQFH��2$6,���6RFLDO�6HFXULW\�'LVDELOLW\�,QVXUDQFH��',���DQG�SXEOLF�KHDOWK�LQVXUDQFH

WDNLQJ�WKH�IRUP�RI�0HGLFDUH��+,��

2$6,�EHQHILWV�DUH�FDOFXODWHG�DFFRUGLQJ�WR�WKH�SURJUHVVLYH�VWDWXWRU\�EHQG�SRLQW�IRUPXOD���8�6�

6RFLDO�6HFXULW\�EHQHILWV�DUH�EDVHG�RQ�D�PHDVXUH�RI�DYHUDJH�LQGH[HG�PRQWKO\�HDUQLQJV��$,0(��RYHU

D� ���\HDU� ZRUN� KLVWRU\�� � 7KH� $,0(� LV� FRQYHUWHG� LQWR� D� SULPDU\� LQVXUDQFH� DPRXQW� �3,$�� LQ

DFFRUGDQFH�ZLWK�D�SURJUHVVLYH�IRUPXOD���,Q�SDUWLFXODU��WKH������EHQHILW�IRUPXOD�KDV�WZR�EHQG�SRLQWV�

7KH�3,$�LV�FDOFXODWHG�DV����SHUFHQW�RI�WKH�ILUVW������RI�$,0(�����SHUFHQW�RI�WKH�QH[W��������RI



��

$,0(��DQG����SHUFHQW�RI�$,0(�DERYH���������:H�DSSUR[LPDWH�WKH�EHQHILW�IRUPXOD�ZLWK�D�VL[WK�

RUGHU� SRO\QRPLDO� ZKLFK� LV� DSSOLHG� WR� WKH� GROODU�VFDOHG� $,0(� JHQHUDWHG� E\� WKH� PRGHO�� � 7KLV

SRO\QRPLDO�DSSUR[LPDWLRQ�LV�YHU\�DFFXUDWH�ZLWK�D�5�� �������)LJXUH������:H�DFKLHYH�UHSODFHPHQW

YDOXHV�EHWZHHQ����DQG����SHUFHQW�IRU�WKH�OLIHWLPH�ULFKHVW�DQG�OLIHWLPH�SRRUHVW��UHVSHFWLYHO\���6LQFH

DSSUR[LPDWHO\����SHUFHQW�RI�6RFLDO�6HFXULW\�EHQHILWV�DUH�SDLG�WR�VXUYLYRUV�DQG�VSRXVHV��ZH�PXOWLSO\

EHQHILWV�E\�D�IDFWRU�RI�WZR�

$Q�HDUPDUNHG�WD[�DSSOLHG�WR�ZDJH�LQFRPH�XS�WR�D�OLPLW�RI��������&WKH�HDUQLQJV�FHLOLQJ�LQ

����&LV�XVHG�WR�SD\�IRU�2$6,�EHQHILWV���'HILQH� �DV�WKH�ZDJH�LQFRPH�HDUQHG�E\7
M

V�W � Z
M

V�W�(
M

V�W	O
M

V�W�

WKH�M�W\SH�DJHQW�ZKR�LV�DJH�V�LQ�\HDU�W���$OVR�GHILQH� �DV�WKH�DYHUDJH�LQGH[HG�DQQXDO�HDUQLQJV�IRU�7
M

���W

WKH�M�W\SH�DJHQW�DJH����DW�WLPH�W���/DERU�LQFRPH�HDUQHG�EHIRUH�WXUQLQJ�DJH����LV�DGMXVWHG�XSZDUG�E\

WKH�JURZWK�UDWH�RI�WKH�HFRQRP\�LQ�FDOFXODWLQJ� ���3D\UROO�WD[HV�DW�WLPH�W&ZLWK�UHWLUHPHQW�EHQHILWV�7
M

���W

PRGHOHG�DV�QHJDWLYH�WD[HV&HTXDOV

��� 7 3�%
M�N

V�W � 


- # 7
M

V�W � V � �� � 7
M

V�W � �������

- # ������� � V � �� � 7
M

V�W ! �������

	� #5��7
M

V�W� # �7
M

V�W � V ! ��

ZKHUH�5�#��LV�WKH�VWDWXWRU\�UHSODFHPHQW�UDWH�IXQFWLRQ�VKRZQ�LQ�)LJXUH���

%XGJHW�EDODQFH�IRU�D�VHOI�ILQDQFLQJ�SD\�DV�\RX�JR�VRFLDO�VHFXULW\�V\VWHP�ZLWK�HDUPDUNHG

WD[HV�DW�WLPH�W�UHTXLUHV�

��� M
��

M
� 1
M
M

��

V
�� ���Q�
	�V	��� 7 3�%

M�3

V�W � 
 �



� 7KH HPSOR\HU�HPSOR\HH FRPELQHG SD\UROO WD[ HTXDOHG ����� SHUFHQWDJH SRLQWV� $ERXW � SHUFHQWDJH SRLQW

UHSUHVHQWV D QHW LQFUHDVH WR WKH VRFLDO VHFXULW\ WUXVW IXQG�

��

7KH�YDOXH�RI�-�LV�VROYH�IRU�HQGRJHQRXVO\�DV�D�IXQFWLRQ�RI�EHQHILW�UXOHV�YLD�HTXDWLRQ�������7KH�YDOXH

RI�-�LV�����SHUFHQW�LQ�WKH�LQLWLDO�VWHDG\�VWDWH��ZKLFK�LV�FORVH�WR�LWV�DFWXDO�YDOXH�LQ�������

7KH�QHW�PDUJLQDO� WD[� UDWH� LV� D� FRPSRQHQW�RI� WKH�FRQVXPHU
V� ILUVW�RUGHU�FRQGLWLRQV�� �/HW

�DQG� �EH�WKH�SUHVHQW�YDOXH�RI�SD\UROO�WD[HV�DQG�EHQHILWV��UHVSHFWLYHO\��IRU�WKH�M�397�7
M
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W\SH�DJHQW�DJH�V�DW�WLPH�W���7KH�QHW�PDUJLQDO�WD[�UDWH�IRU�WKRVH�EHORZ�WKH�HDUQLQJV�FHLOLQJ�LQ�HDFK�FDVH

FRQVLGHUHG�KHUHLQ�LV�
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M
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V�W� � IXOO SHUFHSWLRQ OLQNDJH

- � � QR SHUFHSWLRQ OLQNDJH
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SHUFHSWLRQ�OLQNDJH�DUH�VKRZQ�LQ�)LJXUH���E\�LQFRPH�FODVV��DQG�DJH���7KHVH�WD[�UDWHV�DUH�W\SLFDOO\

UHODWLYHO\�KLJKHU�IRU�ERWK�ULFKHU�DQG�\RXQJHU�DJHQWV���7KH�KLJKHU�UDWHV�IRU�ULFKHU�DJHQWV�UHIOHFW�WKH

SURJUHVVLYH�PDQQHU�LQ�ZKLFK�VRFLDO�VHFXULW\�EHQHILWV�DUH�FDOFXODWHG���7KH�KLJKHU�UDWHV�IRU�\RXQJHU

DJHQWV�UHIOHFW�WKH�FRPSRXQG�LQWHUHVW�HIIHFW�RI�EHLQJ�UHTXLUHG�WR�VDYH�LQ�D�VRFLDO�VHFXULW\�V\VWHP

ZKRVH�LQWHUQDO�UDWH�RI�UHWXUQ�LV�OHVV�WKDQ�DIWHU�WD[�UDWH�RI�UHWXUQ�WR�FDSLWDO��UHSRUWHG�EHORZ����1RWLFH

WKDW�WKH�QHW�WD[�UDWHV�DUH�JHQHUDOO\�TXLWH�ODUJH�DQG�SRVLWLYH�HYHQ�IRU�WKH�OLIHWLPH�SRRU�EHFDXVH�WKH

DIWHU�WD[�UDWH�RI�UHWXUQ�WR�FDSLWDO�LV�KLJKHU�WKDQ�WKH�LQWHUQDO�UDWHV�RI�UHWXUQ�IDFHG�E\�WKHVH�DJHQWV���5LFK

DJHQWV�ZKRVH�ODERU�LQFRPH�H[FHHGV�WKH�SD\UROO�WD[��H�J���FODVV����LQ�VHOHFW�\HDUV��IDFH�D�]HUR�PDUJLQDO

WD[�UDWH�

7KH�+,�DQG�',�SURJUDPV�DUH�PRGHOHG�YHU\�VLPSO\�� �7KH�+,�DQG�',�OHYHOV�RI� OXPS�VXP
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WUDQVIHUV� DUH� SLFNHG� WR� JHQHUDWH� SD\UROO� WD[� UDWHV� RI� ���� SHUFHQW� DQG� ���� SHUFHQW�� UHVSHFWLYHO\�

FRUUHVSRQGLQJ�WR�WKHLU������VWDWXWRU\�UDWHV���/LNH�WKH�2$6,�WD[��',�FRQWULEXWLRQV�DSSO\�RQO\�WR�ZDJHV

EHORZ�����������7KH�+,�WD[��LQ�FRQWUDVW��LV�QRW�VXEMHFW�WR�DQ�HDUQLQJV�FHLOLQJ���/XPS�VXP�+,�DQG�',

EHQHILWV�DUH�SURYLGHG�RQ�DQ�HTXDO�EDVLV�WR�DJHQWV�DERYH�DQG�EHORZ�DJH�����UHVSHFWLYHO\��

$JJUHJDWLRQ�DQG�7HFKQRORJ\

$JJUHJDWH�FDSLWDO��.��DQG�ODERU��/���DUH�REWDLQHG�IURP�LQGLYLGXDO�DVVHW�DQG�ODERU�VXSSOLHV�DV
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ZKHUH� �LV�7RELQ
V�T�DW�WLPH�W�DQG�]�LV�WKH�OHYHO�RI�FDSLWDO�LQYHVWPHQW�H[SHQVLQJ�T
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W
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*LYHQ�RXU�SDUDPHWHU�FKRLFHV��WKH�PRGHO�JHQHUDWHV�D�SUH�WD[�LQWHUHVW�UDWH�RI�����SHUFHQW��D�QHW

QDWLRQDO�VDYLQJ�UDWH�RI�����SHUFHQW��DQG�D�FDSLWDO�QDWLRQDO�LQFRPH�UDWLR�RI������&RQVXPSWLRQ�DFFRXQWV

IRU������SHUFHQW�RI�QDWLRQDO�LQFRPH��QHW�LQYHVWPHQW�IRU�����SHUFHQW��DQG�JRYHUQPHQW�SXUFKDVHV�RI

JRRGV�DQG�VHUYLFHV�IRU������SHUFHQW���7KHVH�ILJXUHV�DUH�FORVH�WR�WKHLU�UHVSHFWLYH������1,3$�YDOXHV�

7KH�SRVW�WD[� LQWHUHVW� UDWH� HTXDOV������ DQG� LV� FDOFXODWHG� IROORZLQJ�$XHUEDFK� �������� �6XPPDU\

VWDWLVWLFV�IRU�WKH�LQLWLDO�HFRQRP\�DUH�SURYLGHG�LQ�7DEOH���

/LPLWDWLRQV

7KH�PRGHO�KHUHLQ�LQFRUSRUDWHV�PDQ\�FRPSOH[�IHDWXUHV�RI�WKH�HFRQRP\�DQG�ILVFDO�LQVWLWXWLRQV�

+RZHYHU��DV�DQ\�PRGHO��RXU�PRGHO�DOVR�DEVWUDFWV� LQ� LPSRUWDQW�ZD\V�IURP�UHDOLW\�DQG� WKH�H[DFW

QXPHULFDO�UHVXOWV�VKRXOG�WKHUHIRUH�EH�LQWHUSUHWHG�FDXWLRXVO\���,Q�SDUWLFXODU��ZKLOH�WKH�PRGHO�FDSWXUHV

WKH�IDFW�WKDW�6RFLDO�6HFXULW\�SURYLGHV�UHWLUHPHQW�LQFRPH�DQG�UHGLVWULEXWHV�IURP�ULFK�WR�SRRU��LW�GRHV

QRW�FDSWXUH�RWKHU�LQVXUDQFH�DVSHFWV�RI�VRFLDO�VHFXULW\��IRU�H[DPSOH��WKH�PRGHO�GRHV�QRW�LQFRUSRUDWH

DJJUHJDWH�UDWH�RI�UHWXUQ�ULVN���7KH�SDSHU�WKHUHIRUH�GRHV�QRW�GHDO�ZLWK�WKH�XQIXQGHG�OLDELOLW\�IDFLQJ

JRYHUQPHQW�DV�WKH�LQVXUHU�RI�ODVW�UHVRUW��RU��WDFLWO\��WKH�SDSHU�DVVXPHV�WKDW�WKLV�REOLJDWLRQ�LV�SUH�

IXQGHG���5HOD[LQJ�WKHVH�DVVXPSWLRQV�FRXOG�OHDG�WR�ERWK�VPDOOHU�VKRUW�UXQ�FRVWV�DORQJ�ZLWK�VPDOOHU

ORQJ�UXQ�JDLQV���7KH�SDSHU�DOVR�DVVXPHV�WKDW�DGYHUVH�VHOHFWLRQ�LQ�WKH�SULYDWH�DQQXLWLHV�PDUNHW�LV

HLWKHU�XQLPSRUWDQW�QXPHULFDOO\�RU�LV�HIIHFWLYHO\�GHDOW�ZLWK�YLD�PDQGDWHG�DQQXLWL]DWLRQ���2Q�WKH�RWKHU

KDQG��FHUWDLQ�DVSHFWV�RI� WKH�PRGHO�ELDV� WKH� ORQJ�UXQ�XWLOLW\�JDLQV�GRZQZDUG�� �)RU�H[DPSOH��ZH

FDOFXODWH�WKH�JHQHUDO�HTXLOLEULXP�GHFOLQH�LQ�WKH�LQWHUHVW�UDWH�DVVRFLDWHG�ZLWK�SULYDWL]DWLRQ�LQ�D�FORVHG

HFRQRP\�VHWWLQJ���$QRWKHU�DVVXPSWLRQ�LV�RXU�FRQVHUYDWLYH�PRGHOLQJ�RI�WKH�VDYLQJ�DQG�ODERU�VXSSO\
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HODVWLFLWLHV�ZKLFK�DUH�DURXQG�]HUR��XQFRPSHQVDWHG�HODVWLFLWLHV����6RPH�RWKHU�PRGHO�DVVXPSWLRQV�KDYH

D�OHVV�FOHDU�LPSDFW���)RU�H[DPSOH��ZKLOH�LQWURGXFLQJ�ELQGLQJ�ERUURZLQJ�FRQVWUDLQWV�ZRXOG�UHGXFH�WKH

GHJUHH�WKDW�6RFLDO�6HFXULW\�ZHDOWK�UHGXFHV�SULYDWH�VDYLQJ��LQFOXGLQJ�WKHP�ZRXOG�DOVR�PDNH�6RFLDO

6HFXULW\
V�KLJK�SD\UROO�WD[�HYHQ�PRUH�XWLOLW\�GHFUHDVLQJ���3ULYDWL]DWLRQ��WKHUHIRUH��ZRXOG�WHQG�WR�OHDG

WR�ODUJHU�XWLOLW\�JDLQV�ZLWK�ERUURZLQJ�FRQVWUDLQWV�WKDQ�ZLWKRXW�WKHP���1RQHWKHOHVV��WKH�PDLQ�IRFXV

RI�WKLV�SDSHU�LV�RQ�WKH�UHODWLYH�FRPSDULVRQ�RI�IRUFHG�SDUWLFLSDWLRQ�SODQV�YHUVXV�RSWLQJ�RXW���7KH

DELOLW\�RI�RSWLQJ�RXW� WR�EHWWHU�SURWHFW� WKH�XWLOLW\�RI� WKH�LQLWLDO�HOGHUO\�DQG�WR�SURYLGH�IRU�TXLFNHU

FRQYHUJHQFH�LV�OLNHO\�WR�EH�UREXVW�WR�QXPHURXV�PRGHOLQJ�DVVXPSWLRQV�

,,,��)RUFHG�3DUWLFLSDWLRQ�LQ�WKH�1HZ�6\VWHP

)RUFHG�SDUWLFLSDWLRQ�KDV�WKUHH�VWHSV��D��UHTXLULQJ�ZRUNHUV�WR�FRQWULEXWH�WR�SULYDWH�DFFRXQWV�

E��JLYLQJ�UHWLUHHV�DQG�ZRUNHUV�VRFLDO�VHFXULW\�EHQHILWV�URXJKO\�HTXDO�WR�RQO\�WKRVH�WKH\�KDYH�DFFUXHG

DV�RI�WKH�WLPH�RI�WKH�UHIRUP��DQG�F��ILQDQFLQJ�VRFLDO�VHFXULW\�EHQHILWV�GXULQJ�D�WUDQVLWLRQ�SHULRG���

In our model, privatizing social security contributions just requires setting the model's social

security payroll tax rate to zero; i.e., there is no need to add a formal private pension system to the

model.  Since the agents in our model are not liquidity constrained, forcing them to contribute to

private accounts will not affect their net saving or labor supply decisions because they are free to

borrow against their mandated retirement accounts.  That said, it is worth noting that in the particular

economies simulated herein, only the poorest 10 percent of agents actually seek to borrow against

social security.  So if we added a liquidity constraint to the model (specifically, a constraint against

negative net wealth), it would not materially alter our findings. 

To capture the second feature of privatization, namely giving retirees and workers their full

accrued social security benefits, we phase out social security benefits starting 10 years after the
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privatization reform occurs.  The 10-year delay reflects the need to give current retirees the same

benefits they would otherwise have received.  In the model, social security benefits are received for

10 years from 45 to 55 (real age 65 to real age 75).  Starting in the 11th year of the reform, we phase

out social security benefits by 2.2 percent (of the baseline benefits) per year for 45 years.

We use three alternative taxes to pay for social security benefits during the privatization

transition: proportional payroll taxation using social security's tax base, income taxation with the tax

base reductions noted earlier, and a consumption taxation.  These taxes are temporary and go to zero

after the transition is complete.

The transition to a privatized social security system alters the income-tax base.  Since we

maintain a constant level of government purchases per effective worker in each transition, we need

to adjust income-tax rates along the transition path even in those simulations in which income taxes

are not used to pay the social security benefits accrued under the old system.  7KH� VKDUHV� RI

�HQGRJHQRXV��UHYHQXHV�WR�EH�PDGH�XS�E\�WKH�WZR�FRPSRQHQWV�RI�WKH�LQFRPH�WD[��WKH�SURJUHVVLYH

ZDJH�WD[�DQG�WKH�SURSRUWLRQDO�FDSLWDO�LQFRPH�WD[��DUH�GHWHUPLQHG�VXFK�WKDW�WKH�DYHUDJH�ZDJH�WD[�DQG

WKH�DYHUDJH�FDSLWDO�LQFRPH�FKDQJH�SURSRUWLRQDOO\�

Macroeconomic Effects

Tables 3 - 7 present the macroeconomic effects of twelve alternative privatization reforms.8

Runs 1 through 6 correspond to forced participation explored in this section and runs 7 through 12

correspond to opting out explored in the next section.  The top panels of Figures 3 - 5 graph the



� 7KH FDVHV LQ ZKLFK WKH WD[�EHQHILW OLQNDJH LV QRW SHUFHLYHG ZHUH QRW TXDOLWDWLYHO\ GLIIHUHQW HQRXJK WR PHULW

JUDSKLQJ WKHP�

��

information corresponding to runs 1, 3, and 5 in which the tax-benefit is perceived.9  Year 1 (1997)

is the first year of the transition path.  An agent born (economically) in year -10, for example, is 11

years old (age 31 in real-life).

Consider first Runs 1, 3, and 5 which use payroll taxation, consumption taxation, and income

taxation, respectively, to privatize social security.  In each of these runs, agents perceive the tax-

benefit linkage they face.  These tables and figures show that each of these three runs produces the

same quite striking long-run results.  The capital stock rises by 39 percent, labor supply rises by 5

percent,  output per person rises by 13 percent, the real wage rises by 7 percent, and the real interest

rate falls by 19 percent.

Although the long-run position of the economy is the same in each of these runs, the time

it takes to get close to the economy’s long-run position, and the size of the short-run economic

response, depends critically on the choice of the tax used to finance transitional social security

benefits.  Consider payroll-tax finance.  After 25 years, the capital stock is only 5 percent larger,

which is only 13 percent of its ultimate increase.  In the case of income-tax finance, the capital stock

is actually 5 percent smaller 25 years after the transition, notwithstanding the fact that it ultimately

ends up 39 percent larger.  With consumption-tax finance the transition is much faster, but it’s still

rather slow.  After 25 years the capital stock is 13 percent larger which is only one-third of its long-

run increase.

One reason why the transitions take time is that social security benefits are reduced gradually

over a 55-year period. A second reason the transitions are slow is that the capital stock is a stock and
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even substantial changes in annual saving rates take quite a while to materially alter it.  This feature

of neoclassical economies&that policy-induced economic transitions are very slow&was one of the

main messages of Auerbach and Kotlikoff  (1987).  The third reason the transitions are slow applies

in the case of income-tax finance.  Using this tax instrument means that in the short run, there will

be quite high marginal tax rates on labor supply and capital income.  This gives households an

incentive to substitute current leisure and consumption for future leisure and consumption.  Indeed,

in the case of income-tax finance, the short-term disincentive to work leads to a 5 percent decline

in aggregate labor supply.

With consumption-tax finance, the short-run saving incentives are quite different.  The

additional consumption tax starts out at a 10 percent rate and then declines over time to zero.   The

temporarily high price of consumption gives agents an incentive to delay their consumption

expenditures and, consequently, save more.  Moreover, using the consumption tax rather than an

income or wage tax to finance transitional social security benefits places a larger fiscal burden on

the initial elderly and a lower one on those who are young and middle aged.  Since the elderly, who

are closer to the end of their lives, have higher propensities to consume than do the young and

middle aged, redistributing from them to younger cohort leads to less overall consumption and more

national saving. Furthermore most of this redistribution to the young occurs through a efficient one-

time tax on existing non-social security wealth.

No Perceived Tax-Benefit Linkage

Runs 2, 4 and 6 repeat each simulation under the assumption of no perceived tax-benefit

linkage.  This assumption increases the payroll tax's distortion of labor supply and increases the

efficiency gains from privatizing social security.  This translates into growth in capital, labor supply,
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and output that is 1 to 2 percentage points larger than with perceived tax-benefit linkage.  Notice that

assuming no perceived linkage reverses the sign on the short-run labor supply response to payroll

tax financing from negative to positive.  These results suggest therefore that the degree of tax-benefit

linkage can play an important role in determining the gains from privatization.

:HOIDUH�(IIHFWV

7DEOH���DQG� WKH�ERWWRP�SDQHOV�RI�)LJXUHV��� ���VKRZ�WKH�ZHOIDUH�HIIHFWV�RI� WKH�GLIIHUHQW

SULYDWL]DWLRQ� SROLFLHV�� � 7KH� ZHOIDUH� HIIHFWV� DUH� PHDVXUHG� DV� WKH� SHUFHQWDJH� LQFUHDVH� LQ� ERWK

FRQVXPSWLRQ� DQG� OHLVXUH� LQ� HDFK� \HDU� RI� UHPDLQLQJ� OLIH� �HQWLUH� OLIH� IRU� QHZERUQV�� LQ� WKH� SUH�

SULYDWL]DWLRQ�HFRQRP\�QHHGHG�WR�JHQHUDWH�WKH�VDPH�OHYHO�RI�XWLOLW\�WKH�DJHQW�HQMR\V�DV�D�UHVXOW�RI�WKH

SULYDWL]DWLRQ�UHIRUP��L�H���HTXLYDOHQW�YDULDWLRQ����7KH�ILUVW�WKLQJ�WR�QRWH�LV�WKDW�DOO�KRXVHKROGV��SRRU

DQG�ULFK�DOLNH��ZKR�DUH�ERUQ�LQ�WKH�ORQJ�UXQ�JDLQ�IURP�SULYDWL]LQJ�VRFLDO�VHFXULW\���)RU�HDFK�RI�WKH

LQFRPH�FODVVHV��WKH�ZHOIDUH�JDLQ�H[FHHGV���SHUFHQW���7KH�JDLQV�DUH�ODUJHU�IRU�PLGGOH�LQFRPH�FODVVHV�

&ODVV����IRU�H[DPSOH��HQMR\V�DQ���SHUFHQW�ZHOIDUH�JDLQ���7KH�ZHOIDUH�JDLQ�IRU�WKH�WRS�LQFRPH�FODVV

LV���SHUFHQW��IRU�WKH�ERWWRP�LQFRPH�FODVV�LW�LV���SHUFHQW�

:KDW�H[SODLQV�WKHVH�GLIIHUHQFHV"�7KH�DQVZHU�LV�WKDW�GLIIHUHQW�IHDWXUHV�RI�WKH�SULYDWL]DWLRQ

SROLF\�DIIHFW�LQFRPH�JURXSV�GLIIHUHQWO\���)LUVW��ZH�DUH�HOLPLQDWLQJ�WKH�SURJUHVVLYH�VRFLDO�VHFXULW\

EHQHILW�VFKHGXOH���6HFRQG��ZH�DUH�HOLPLQDWLQJ�WKH�UHJUHVVLYH��GXH�WR�WKH�FHLOLQJ�RQ�WD[DEOH�HDUQLQJV�

VRFLDO�VHFXULW\�SD\UROO�WD[���7KLUG��ZH�DUH�DGMXVWLQJ�GRZQZDUG�ORQJ�UXQ�LQFRPH�WD[�UDWHV��GXH�WR�WKH

H[SDQVLRQ�RI�WKH�LQFRPH�WD[�EDVH�DVVRFLDWHG�ZLWK�WKH�ORQJ�UXQ�LPSURYHPHQW�RI�WKH�HFRQRP\���7KLV

UHGXFWLRQ�LQ�LQFRPH�WD[�UDWHV�EHQHILWV�LQFRPH�WD[�SD\HUV��D�VHW�RI�DJHQWV�WKDW�GRHVQ¶W�LQFOXGH�WKH�YHU\

SRRU�ZKR�SD\�QR�LQFRPH�WD[HV�EHFDXVH�RI�WKH�WD[�H[HPSWLRQV�DQG�GHGXFWLRQV���)RXUWK��HOLPLQDWLQJ
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VRFLDO�VHFXULW\¶V�SD\UROO� WD[�KDV�D�ELJJHU� LPSDFW�RQ�KRXVHKROGV�ZLWK�KLJKHU�HDUQLQJV�VLQFH�WKH\

DOUHDG\�IDFH�D�KLJKHU�PDUJLQDO�LQFRPH�WD[�UDWH��6LQFH�WKH�GLVWRUWLRQ�ULVHV�ZLWK�WKH�VTXDUH�RI�WKH�WD[

UDWH���WKRVH�KRXVHKROGV�IDFH�D�PXOWLSOH�RI�WKH�ODERU�VXSSO\�GLVWRUWLRQ�RI�ORZ�LQFRPH�KRXVHKROGV�

+RZHYHU��WKRVH�KRXVHKROGV�ZLWK�HDUQLQJV�DERYH�WKH�SD\UROO�WD[�FHLOLQJ�LQ�WKH�LQLWLDO�VWHDG\�VWDWH

�UHSUHVHQWHG�E\�FODVV�����EHQHILW�OHVV�IURP�SULYDWL]DWLRQ�VLQFH�WKHLU�ODERU�VXSSO\�LV�QRW�DIIHFWHG�E\

WKH�SD\UROO�WD[�DW�WKH�PDUJLQ�

,Q� FRQVLGHULQJ� WKHVH� ORQJ�UXQ� ZHOIDUH� HIIHFWV�� LW� LV� LPSRUWDQW� WR� EHDU� LQ� PLQG� WKDW� WKH

SULYDWL]DWLRQ�UHIRUPV�EHLQJ�VLPXODWHG�GR�QRW�LQFOXGH�UHGLVWULEXWLYH�IHDWXUHV���%XW�WKH�SULYDWL]DWLRQ

RI�VRFLDO�VHFXULW\�FRXOG�EH�PDGH�PRUH�SURJUHVVLYH���2QH�FRXOG��IRU�H[DPSOH���SULYDWL]H�VRFLDO�VHFXULW\

E\�KDYLQJ�WKH�JRYHUQPHQW�PDWFK�ZRUNHUV¶�FRQWULEXWLRQV�WR�WKHLU�LQGLYLGXDO�UHWLUHPHQW�DFFRXQWV�RQ

D�SURJUHVVLYH�EDVLV���2EYLRXVO\��WKLV�ZRXOG�SURGXFH�UHODWLYHO\�KLJKHU�JDLQV�IRU�ORZ�LQFRPH�FODVVHV�

7KH�WDEOHV�DQG�ILJXUHV�VKRZ�QRW�RQO\�WKH�ORQJ�UXQ�ZLQQHUV�IURP�SULYDWL]DWLRQ��EXW�DOVR�WKH

VKRUW�UXQ�ORVHUV��,Q�WKH�H[SHULPHQW�WKDW�FRQWLQXHV�WR�ILQDQFH�VRFLDO�VHFXULW\�EHQHILWV�ZLWK�D�SD\UROO

WD[��5XQ�����EHQHILWV�DFFUXH�WR�ULFKHU�LQFRPH�FODVVHV�HDUOLHU�GXULQJ�WKH�WUDQVLWLRQ���7KH�UHDVRQ�IRU�WKLV

ILQGLQJ�LV�VWUDLJKWIRUZDUG��VRFLDO�VHFXULW\�UHSODFHV�D�ODUJHU�IUDFWLRQ�RI�LQFRPH�IRU�WKH�SRRU�WKDQ�IRU

WKH� ULFK�� D� IDFWRU� WKDW� LV� HQKDQFHG� E\� WKH� SURJUHVVLYH� EHQHILW� VFKHGXOH� DQG� SD\UROO� WD[� FHLOLQJ�

5HGXFLQJ�EHQHILWV�DQG�UHPRYLQJ�WKH�UHGLVWULEXWLRQ�FDXVHG�E\�VRFLDO�VHFXULW\�WKXV�UHTXLUHV�D�ODUJHU

JURZWK�LQ�ZDJHV�IRU�WKH�SRRU�WKDQ�IRU�WKH�ULFK�WR�LPSURYH�WKHLU�ZHOIDUH�UHODWLYH�WR�WKH�VWDWXV�TXR�

+RZHYHU��WKH�ULFKHVW�LQFRPH�FODVV�GRHV�QRW�EHQHILW�DV�PXFK�IURP�SULYDWL]DWLRQ�DV�WKH�QRW�VR�ULFK

�H�J���LQFRPH�FODVV����VLQFH�WKH�ULFKHVW�DUH�DERYH�WKH�SD\UROO�WD[�FHLOLQJ�IRU�PRVW�RI�WKHLU�OLYHV�

,Q�FRQWUDVW��ILQDQFLQJ�WKH�WUDQVLWLRQ�ZLWK�DQ�LQFRPH�WD[��5XQ����SXWV�D�KLJKHU�EXUGHQ�RQ�WKH

PLGGOH�FODVV�DQG�HVSHFLDOO\�WKH�YHU\�KLJK�LQFRPH�FODVVHV���7KLV�UHVXOW�IROORZV�IURP�WKH�VSHFLILFV�RI
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WKH�LQFRPH�WD[�FRGH�ZKLFK�H[HPSWV�ORZ�LQFRPH�KRXVHKROGV�IURP�WD[DWLRQ���7KXV��FODVV���GRHV�QRW

FRQWULEXWH� DW� DOO� WR� ILQDQFLQJ� WKH� WUDQVLWLRQ� ZKHQ� LQFRPH�WD[� ILQDQFH� LV� HPSOR\HG�� � &ODVV� ���

KRZHYHU��JHWV�KLW�HVSHFLDOO\�KDUG�VLQFH�WKH�QRQ�GLVWRUWLRQDU\�SD\UROO�WD[��FODVV���
V�LQFRPH�H[FHHGV

WKH�SD\UROO�WD[�FHLOLQJ��LV�UHSODFHG�E\�D�IXOO\�GLVWRUWLRQDU\�LQFRPH�WD[���5XQ���DOVR�UDLVHV�WKH�WD[�UDWH

RQ�FDSLWDO�LQFRPH�ZKLFK�DIIHFWV�KLJK�HDUQHUV�WKH�PRVW�

� )LQDOO\��FRQVLGHU�FRQVXPSWLRQ�WD[�ILQDQFLQJ��5XQ������1HDUO\�DOO�JHQHUDWLRQV�RYHU�DJH�����UHDO

DJH�����DW�WKH�WLPH�RI�WKH�UHIRUP�DUH�PDGH�ZRUVH�RII�E\�WKH�UHIRUP��DOWKRXJK�WKHLU�ZHOIDUH�ORVVHV�DUH

PRGHUDWH����7KH�H[FHSWLRQ�LV�WKH����\HDU�ROGV�LQ�LQFRPH�FODVV���ZKR�DUH�SD\LQJ�EDFN�D�ORDQ��DJDLQVW

VRFLDO�VHFXULW\�EHQHILWV��UHFDOO�WKDW�RQO\�LQFRPH�FODVV���ERUURZV�LQ�WKH�PRGHO����,Q�WKH�FDVH�RI�LQLWLDO

���\HDU�ROGV��WKHUH�LV�D�����SHUFHQW�ORVV�IRU�WKH�LQFRPH�FODVV����D���SHUFHQW�ORVV�IRU�PLGGOH�LQFRPH

FODVVHV��DQG�D�����SHUFHQW�ORVV�IRU�WKH�KLJKHVW�LQFRPH�FODVV���)RU����\HDU�ROGV��WKH�ZHOIDUH�ORVVHV�DUH

PRUH�XQLIRUP�DFURVV�LQFRPH�FODVVHV��UDQJLQJ�IURP���WR���SHUFHQW�

,9��2SWLQJ�2XW

2SWLQJ�RXW�RI�6RFLDO�6HFXULW\�LQYROYHV�WKUHH�VWHSV��D��DOORZLQJ�ZRUNHUV�WR�RSW�RXW�RI�VRFLDO

VHFXULW\��WKHUHE\�HOLPLQDWLQJ�ERWK�WKH�SD\UROO�WD[�WKH\�IDFH�DV�ZHOO�DV�DQ\�FODLPV�WR�IXWXUH�VRFLDO

VHFXULW\�EHQHILWV��E��FROOHFWLQJ�SD\UROO�WD[HV�DQG�SD\LQJ�EHQHILWV�WR�WKRVH�ZKR�GR�QRW�RSW�RXW��DQG�F�

XVLQJ�JHQHUDO�UHYHQXH�WR�SD\�IRU� WKH�JDS�EHWZHHQ�SD\UROO� WD[HV�FROOHFWHG�DQG�EHQHILWV�UHFHLYHG�

Workers will choose to opt out of Social Security if their present value of future Social Security

taxes exceeds the present value of their future benefits.  The decision for each worker to opt out,

therefore, depends endogenously vis-a-vis factor prices on whether other workers opt out; i.e., the

program searches for the Nash equilibrium.
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We consider two alternative taxes to supplement social security's revenue: income taxation

with the tax base reductions noted earlier, and consumption taxation.  Since all agents eventually

choose to opt out of social security in the final steady state, those taxes are purely transitional.  As

a result, all of the opting out experiments converge to the same final steady state&and the same

steady state as the forced participation experiments reported earlier, a fact that facilitates the

comparison of transition paths.

Participation

The solid lines in the top panel of Figure 6 show those generations by income class who

participate in the new privatized system&that is, opt out of social security&for the income tax

finance case.10  All agents younger than 25 years of (real-life) age opt out as do all future agents.

The participation lines therefore are not continued past transitional year 50 for resolution.

The effects of adverse selection can be seen both inter-generationally and intra-

generationally.  Inter-generationally, many living agents, especially older people, stay with social

security because they have accrued enough benefits and so it is not worth switching.  Intra-

generationally, a poor agent is less likely to opt out of social security than a richer agent of the same

age.  This reflects the progressive nature in which social security benefits are computed.

Macroeconomic and Welfare Effects: A Comparison with Forced Participation

The impact of adverse selection on macroeconomic variables can be seen by comparing each

opting out run with its forced-participation counterpart that uses the same transitional finance tax.
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The macroeconomic responses corresponding to the opting out runs 7 - 12 are reported in Tables 3 -

7 and are graphed in Figures 7 - 10 for the perceived tax-benefit linkage cases.  The welfare effects

for each run is shown in Table 8 and, for the cases of perceived tax-benefit linkage, in the bottom

panels of Figures 7 - 10.

Consider income tax financing of benefits.  Comparing Run 4 (forced participation) with Run

7 (opting out) shows that opting out leads to a quicker rate of convergence relative to forced

participation.  For example, whereas the capital stock is 5 percent smaller after 10 years under the

forced participation scheme, it is only 2.5 percent smaller under opting out.  The reason is that the

opting out plan reduces social security wealth for young and middle-age transitional savers by more

than the forced participation plan.  Whereas the forced participation plan compensates young and

middle-age savers in proportion to their accrued benefits, many of these same savers are willing to

forfeit their social security wealth under the opting out plan.11  Notice that opting out also does a

slightly better job at protecting the welfare of the initial elderly.  The welfare of this age group is

about one half a percentage point higher under opting out than under forced participation.  The

reason is that the opting out plan continues to collect some revenue from payroll taxes whereas

forced participation does not.  The opting out plan therefore puts more emphasis on wages and

salaries than interest income, the latter of which is the most important source of income for the

elderly.  The benefits of quicker convergence and protection of the elderly welfare, however, do not

come for free.  Opting out leads to larger welfare losses for middle-age agents across the entire

income distribution.  For example, opting out increases the welfare loss for 25-year olds (46 in real
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life) in income classes 6 through 9 by almost 1 percentage point relative to forced participation.

Middle-age agents tend to not opt out (Figure 6, top panel) and pay both the existing payroll tax and

higher income taxes.

Now consider consumption tax financing of benefits.  The rate of convergence during the

first two decades is now very similar for both forced participation (Run 5) and opting out (Run 9).

Around year twenty, however, the rate of accumulation under the opting out plan actually

accelerates.  By year forty, the capital stock is 5 percentage points larger under the opting out plan.

Once again, the opting out plan better protects the welfare of the initial elderly at a cost to middle

age workers.  The continued collection of some payroll tax revenue necessitates a smaller hit on the

non-social security wealth of the initial elderly.

Reducing the Payroll Tax Rate

Runs 11 and 12 consider a variation of the opting out plan in which the payroll tax is reduced

to one-half of its present law value.  By raising less payroll tax revenue from middle-age workers,

the intention here is to distribute more of the transitional pain to the tails of the age distribution: both

older workers, who pay little or no payroll taxes due to retirement, and younger workers who pay

little or no payroll taxes because they opt out.

Comparing Run 11 with opting out Run 7 for income transition finance shows that middle-

age workers are now significantly better off when the payroll tax is reduced, by as much as 1.5

percentage points of remaining lifetime utility.  Moreover, middle-age agents now fare better than

relative to forced participation, by as much as 1 percentage point.  Interestingly, hardly detectable

traces of burden are shifted to the initial elderly.  This is because the decrease in the payroll tax rate

causes fewer people to opt out (Figure 6, bottom panel).  The payroll tax revenue therefore drops by
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only 20 percent in going from Run 7 to Run 11 (about 7 percent of the pre-privatization payroll tax

revenue) instead of 50 percent which could be expected from the outset.  Only a small amount of

additional general revenue is therefore needed.  Hence, this opting out variation still does a better

job at protecting the welfare of the initial elderly than forced participation.  Instead, most of the

burden is shifted to the more plentiful young workers whose welfare decreases, although by less than

one half a percent.  Notice, however, that the costs to young workers  is only slightly larger than that

corresponding to forced participation (Run 3).  For 10-year old workers in income class 6, the

additional loss is only 0.1 percentage points.  There is no loss for income class 9 workers and

income class 12 workers are actually better off (0.3 percentage points).  Only income class 3 workers

are moderately worse off (0.4 percentage points).  Income class 1 workers are worse off by 0.4

percentage points but still have sizeable positive gains (1.2 percentage points).  The rate of

convergence of the capital stock is only little slower than straight opting out but still faster than that

corresponding to forced participation.  In sum, this variation of the opting out plan moderates the

impact of middle age workers and appears to stack up rather well against forced participation.  So

what is the cost of all this good news?  Relative to Runs 3 and 7, notice that Run 11 reduces the

gains to generations born during the first decade after privatization.  However, everyone of those

agents still faces positive gains and so this burden shifting might be a desirable outcome.  Similar

results hold for consumption tax financing (Runs 5, 9 and 12).

9��&RQFOXVLRQ

2XU�VLPXODWLRQ�VWXG\�VKRZV�WKDW�VRFLDO�VHFXULW\¶V�SULYDWL]DWLRQ�FDQ�KDYH�D�VLJQLILFDQW�DQG

EHQHILFLDO�ORQJ�UXQ�LPSDFW�RQ�WKH�HFRQRP\�DQG�LQGLYLGXDO�ZHOIDUH���$OWKRXJK�WKH�ORQJ�UXQ�JDLQV�DUH
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VXEVWDQWLDO��WKH\�GR�QRW�FRPH�RYHUQLJKW���(YHQ�LI�RQH�XVHV�FRQVXPSWLRQ�WD[DWLRQ��ZKLFK�SURGXFHV�WKH

PRVW�UDSLG�WUDQVLWLRQ��WR�ILQDQFH�WKH�UHIRUP��WKH�KDOI�OLIH�RI�WKH�WUDQVLWLRQ�H[FHHGV����\HDUV��

7KLV�SDSHU�DOVR�VKRZV�WKDW�D�SROLF\�WKDW�DOORZV�SHRSOH�WR�RSW�RXW�RI�VRFLDO�VHFXULW\�PD\�

GHVSLWH�DGYHUVH�VHOHFWLRQ��SURGXFH�PRUH�IDYRUDEOH�PDFURHFRQRPLF�DQG�GLVWULEXWLRQDO�RXWFRPHV�WKDQ

D� SULYDWL]DWLRQ� SODQ� WKDW� IRUFHV� SDUWLFLSDWLRQ�� � 7KLV� ZDV� VKRZQ� XVLQJ� D� ODUJH�VFDOH� UDWLRQDO�

H[SHFWDWLRQV�VLPXODWLRQ�PRGHO�
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7DEOH��� %HQFKPDUN�3DUDPHWHU�'HILQLWLRQV�DQG�9DOXHV

6\PERO 'HILQLWLRQ 9DOXH

35()(5(1&(6

� 8WLOLW\�ZHLJKW�RQ�OHLVXUH ����


 5DWH�RI�WLPH�SUHIHUHQFH �����

� ,QWHUWHPSRUDO�VXEVWLWXWLRQ�HODVWLFLW\ ����

�M 8WLOLW\�ZHLJKW�SODFHG�RQ�EHTXHVWV�E\�LQFRPH�FODVV�M >�@

' ,QWUDWHPSRUDO�VXEVWLWXWLRQ�HODVWLFLW\ ����

+80$1&$3,7$/

3URGXFWLYLW\�RI�DJHQW�LQ�LQFRPH�FODVV�M�DW�DJH�V�J
M

V
>�@

'(02*5$3+,&6

Q 3RSXODWLRQ�JURZWK ����

1 1XPEHU�RI�FKLOGUHQ�SHU�DGXOW�����Q��� ����

1M )UDFWLRQ�RI�DJHQWV�RI�LQFRPH�FODVV�M >�@

7(&+12/2*<

� 7HFKQRORJLFDO�FKDQJH ����

E $GMXVWPHQW�FRVWV ����

� 1HW�FDSLWDO�VKDUH ����

'(%7� 7$;(6� '('8&7,216 ,1 ,1,7,$/ 67($'< 67$7(

& 'HEW�VHUYLFH�DV�IUDFWLRQ�RI�1DWLRQDO�,QFRPH ������

& 'LVDELOLW\�WD[�UDWH ������

& 0HGLFDUH�WD[�UDWH ������

& 3URJUHVVLYH�6RFLDO�6HFXULW\��2$,��UHSODFHPHQW�UDWH >�@

& 6RFLDO�6HFXULW\�PDUJLQDO�WD[�EHQHILW�OLQNDJH ����

& 3D\UROO�WD[�FHLOLQJ �������

7& 
 3URSRUWLRQDO�FRQVXPSWLRQ�WD[ �����

7. 
 3URSRUWLRQDO�FDSLWDO�LQFRPH�WD[ ����

7:�#� .LQNHG�SURJUHVVLYH�ZDJH�WD[�ZLWK�VWDQGDUG�GHGXFWLRQ� >�@

7< 
 6WDWH�SURSRUWLRQDO�LQFRPH�WD[�OHVV�HYDVLRQ�DGMXVWPHQW �����

& ,WHPL]HG�GHGXFWLRQV�SURSRUWLRQDO�ZDJH�EDVH�UHGXFWLRQ ������>�@

& )ULQJH�EHQHILWV�SURSRUWLRQDO�ZDJH�EDVH�UHGXFWLRQ� ������>�@

] ([SHQVLQJ>�@ ����
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)RRWQRWHV�

>�@ &DOLEUDWHG HQGRJHQRXVO\ LQ WKH LQLWLDO VWDWH WR PDWFK WKH OHYHO RI EHTXHVWV&DV D IUDFWLRQ RI PHDQ QDWLRQDO

LQFRPH&LQ )XOOHUWRQ DQG 5RJHUV ������ 7DEOH ����� FDOLEUDWHG WR ���� GROODUV�

>�@ 6HH $SSHQGL[ IRU HVWLPDWLRQ SURFHGXUH�

>�@ 1� ����� 1� ����� 1L ���� ���L����� 1�� ����� 1�� ����

>�@7KH VWDWXWRU\ SURJUHVVLYH EHQGSRLQW IRUPXOD IRU ����� VFDOHG XS E\ D IDFWRU RI � WR DFFRXQW IRU WKH IDFW WKDW

RWKHU QRQ�', EHQHILWV �PDLQO\ VSRXVDO DQG VXUYLYRUV EHQHILWV� DFFRXQW IRU ��� RI DOO EHQHILWV SDLG �VHH ����

2$6', 7UXVWHHV 5HSRUW� 7DEOH ,,�&���

>�@ 7KH ���� VWDWXWRU\ WD[ IXQFWLRQ IRU D VLQJOH LQGLYLGXDO ZLWK D GHGXFWLRQ HTXDO WR ����� ������� VWDQGDUG
GHGXFWLRQ� ������ SHUVRQDO H[HPSWLRQ DQG ������#1 H[HPSWLRQ IRU GHSHQGHQWV��

>�@ 7RWDO SURSRUWLRQDO EDVH UHGXFWLRQ DERYH WKH VWDQGDUG GHGXFWLRQ WKHUHIRUH HTXDOV ��������

>�@ 'HGXFWLRQV IRU QHZ LQYHVWPHQW DERYH HFRQRPLF GHSUHFLDWLRQ DQG DGMXVWPHQW FRVWV�

7DEOH��� .H\� (QGRJHQRXV� (TXLOLEULXP� 9DOXHV� IRU� WKH� ,QLWLDO� 6WHDG\� 6WDWH� DQG�WKH

&RUUHVSRQGLQJ�(PSLULFDO�9DOXHV

0RGHO (PSLULFDO�(VWLPDWH�DQG�&DOFXODWLRQ

&RQFHSW 9DOXH (VWLPDWH &DOFXODWLRQ��XVLQJ�1,3$�XQOHVV�LQGLFDWHG�

&20326,7,21 2)1$7,21$/ ,1&20( �3(5&(17�

3HUVRQDO�&RQVXPSWLRQ ����� ����� 3HUVRQDO FRQVXPSWLRQ H[SHQGLWXUHV � KRXVLQJ VHUYLFHV

1HW�6DYLQJ�5DWH ����� ����� �1DWLRQDO VDYLQJ � FDSLWDO FRQVXPSWLRQ DOORZDQFH��1,

*RYHUQPHQW�&RQVXPSWLRQ ����� ����� &RQVXPSWLRQ H[SHQGLWXUHV � JURVV LQYHVWPHQW IRU

IHGHUDO �GHIHQVH DQG QRQGHIHQVH� DQG VWDWH DQG ORFDO �

FRQVXPSWLRQ RI IL[HG FDSLWDO

7$;5$7(6 $1'*29(510(175(9(18(

$YJ��0DUJLQDO�:DJH�7D[>�@ ����� ����� $XHUEDFK ������ EDVHG RQ WKH 1%(5 7$;6,0PRGHO�

*RYHUQPHQW�5HYHQXH ����� ����� 7RWDO UHFHLSWV � FRQWULEXWLRQV IRU VRFLDO LQVXUDQFH �

SURSHUW\ WD[HV �VWDWH DQG ORFDO�

6RFLDO�6HFXULW\�2$,�7D[>�@ ����� ����� ���� WD[ UDWH LV ����� ZKLFK LQFOXGHV WUXVW IXQG

FRQWULEXWLRQV HTXDO WR DERXW ��� WR ����

&$3,7$/�2873875$7,2 $1'%()25(�7$; ,17(5(675$7(

&DSLWDO�,QFRPH�5DWLR ����� ����� ���� FXUUHQW�FRVW QHW VWRFN RI IL[HG UHSURGXFLEOHZHDOWK

LQ WKH 6&) � JRY
W RZQHG IL[HG FDSLWDO � ���� 1,

%HIRUH�7D[�5DWH�RI�5HWXUQ>�@ ����� ����� 7KH DYHUDJH IURP ������� RI WKH VXP RI LQWHUHVW�

GLYLGHQGV� UHWDLQHG HDUQLQJV DQG DOO FRUSRUDWH WD[HV WR

WKH UHSODFHPHQW YDOXH RI FDSLWDO VWRFN �5LSSH� ������

)RRWQRWHV�

>�@ 'RHV QRW LQFOXGH WKH SD\UROO WD[�

>�@ 7KH FRPELQHG 2$6',�+, SD\UROO WD[ WKHUHIRUH HTXDOV ����� ZKLFK LV FORVH WR WKH DFWXDO YDOXH RI ����� DQG H[DFWO\ HTXDO WR WKH

FRUUHFW YDOXH IRU WKH SD\UROO WD[ DIWHU VXEWUDFWLQJ ����� IRU FRQWULEXWLRQ WR WKH WUXVW IXQG�

>�@ 7KH VRFLDO PDUJLQDO UDWH RI UHWXUQ �L�H�� EHIRUH FRUSRUDWH WD[HV��
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Table 3

Percentage Change in Capital Stock Relative to Steady State 

Run
Opting
Out?

Finance
of Social
Security
Benefits

Tax-
Benefit
Linkage

New
Social

Security
Tax Rate

Year of Transition

5 10 25 150

1 No W Yes n/a 0.0 0.1 5.2 39.0

2 No W No n/a 0.5 1.1 6.1 39.8

3 No Y Yes n/a -2.4 -5.0 -4.6 39.0

4 No Y No n/a -2.2 -4.3 -3.5 39.8

5 No C Yes n/a 1.8 4.1 12.8 39.0

6 No C No n/a 2.1 4.7 13.6 39.8

7 Yes Y Yes PL -1.2 -2.5 -3.4 39.0

8 Yes Y No PL -1.4 -3.1 -4.0 39.8

9 Yes C Yes PL 1.5 3.8 14.2 39.0

10 Yes C No PL 1.4 3.4 14.1 39.8

11 Yes Y Yes PL / 2 -1.4 -3.0 -4.5 39.0

12 Yes C Yes PL / 2 1.5 3.5 11.0 39.0
C :    Consumption Tax
n/a: non-applicable.  For forced privatization, payroll tax is endogenous for payroll tax financing and zero for

income tax and consumption tax financing.
PL: Present Law payroll tax rate
PL / 2: Present Law payroll tax rate divided by 2.
W: Payroll Tax
Y: Income Tax
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Table 4

Percentage Change in Labor Supply Relative to Steady State 

Run
Opting
Out?

Finance
of Social
Security
Benefits

Benefit-
Tax

Linkage

New
Social

Security
Tax Rate

Year of Transition

5 10 25 150

1 No W Yes n/a -1.1 -1.1 1.8 5.5

2 No W No n/a 0.3 0.4 3.2 7.0

3 No Y Yes n/a -4.5 -4.7 0.0 5.5

4 No Y No n/a -2.9 -3.1 1.1 7.0

5 No C Yes n/a 0.3 0.4 2.4 5.5

6 No C No n/a 1.8 1.9 3.9 7.0

7 Yes Y Yes PL -3.6 -3.9 -2.1 5.5

8 Yes Y No PL -3.8 -4.0 -0.6 7.0

9 Yes C Yes PL -0.2 0.0 2.4 5.5

10 Yes C No PL -0.2 0.3 3.9 7.0

11 Yes Y Yes PL / 2 -2.6 -3.0 -3.8 5.5

12 Yes C Yes PL / 2 0.8 0.8 0.9 5.5
C :    Consumption Tax
n/a: non-applicable.  For forced privatization, payroll tax is endogenous for payroll tax financing and zero for

income tax and consumption tax financing.
PL: Present Law payroll tax rate
PL / 2: Present Law payroll tax rate divided by 2.
W: Payroll Tax
Y: Income Tax
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Table 5

Percentage Change in Output Relative to Steady State 

Run
Opting
Out?

Finance
of Social
Security
Benefits

Benefit-
Tax

Linkage

New
Social

Security
Tax Rate

Year of Transition

5 10 25 150

1 No W Yes n/a -0.8 -0.7 2.6 13.0

2 No W No n/a 0.4 0.6 3.9 14.4

3 No Y Yes n/a -4.0 -4.8 -1.5 13.0

4 No Y No n/a -2.7 -3.4 0.0 14.4

5 No C Yes n/a 0.6 1.3 4.9 13.0

6 No C No n/a 1.9 2.6 6.3 14.4

7 Yes Y Yes PL -3.0 -3.5 -2.4 13.0

8 Yes Y No PL -3.2 -3.8 -1.4 14.4

9 Yes C Yes PL 0.2 1.0 5.2 13.0

10 Yes C No PL 0.2 1.1 6.4 14.4

11 Yes Y Yes PL / 2 -2.3 -3.0 -4.0 13.0

12 Yes C Yes PL / 2 1.0 1.5 3.3 13.0
C :    Consumption Tax
n/a: non-applicable.  For forced privatization, payroll tax is endogenous for payroll tax financing and zero for

income tax and consumption tax financing.
PL: Present Law payroll tax rate
PL / 2: Present Law payroll tax rate divided by 2.
W: Payroll Tax
Y: Income Tax
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Table 6

Percentage Change in Wages Relative to Steady State 

Run
Opting
Out?

Finance
of Social
Security
Benefits

Benefit-
Tax

Linkage

New
Social

Security
Tax Rate

Year of Transition

5 10 25 150

1 No W Yes n/a 0.4 0.5 0.8 7.1

2 No W No n/a 0.1 0.2 0.7 6.9

3 No Y Yes n/a 0.5 0.0 -1.0 7.1

4 No Y No n/a 0.2 -0.3 -1.2 6.9

5 No C Yes n/a 0.4 0.9 2.4 7.1

6 No C No n/a 0.1 0.6 2.3 6.9

7 Yes Y Yes PL 0.6 0.3 -0.3 7.1

8 Yes Y No PL 0.6 0.2 -0.9 6.9

9 Yes C Yes PL 0.4 0.9 2.8 7.1

10 Yes C No PL 0.4 0.8 2.4 6.9

11 Yes Y Yes PL / 2 0.3 0.0 -0.2 7.1

12 Yes C Yes PL / 2 0.2 0.7 2.4 7.1
C :    Consumption Tax
n/a: non-applicable.  For forced privatization, payroll tax is endogenous for payroll tax financing and zero for

income tax and consumption tax financing.
PL: Present Law payroll tax rate
PL / 2: Present Law payroll tax rate divided by 2.
W: Payroll Tax
Y: Income Tax
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Table 7

Percentage Change in Interest Rates Relative to Steady State 

Run
Opting
Out?

Finance
of Social
Security
Benefits

Benefit-
Tax

Linkage

New
Social

Security
Tax Rate

Year of Transition

5 10 25 150

1 No W Yes n/a -1.0 -1.4 -2.5 -18.6

2 No W No n/a -0.1 -0.7 -2.0 -18.2

3 No Y Yes n/a -1.5 0.0 3.2 -18.6

4 No Y No n/a -0.6 0.9 3.6 -18.2

5 No C Yes n/a -1.1 -2.7 -6.9 -18.6

6 No C No n/a -0.2 -2.0 -6.5 -18.2

7 Yes Y Yes PL -1.8 -1.0 1.1 -18.6

8 Yes Y No PL -1.9 -0.7 2.7 -18.2

9 Yes C Yes PL -1.2 -2.7 -7.8 -18.6

10 Yes C No PL -1.1 -2.3 -6.8 -18.2

11 Yes Y Yes PL / 2 -0.9 0.0 0.5 -18.6

12 Yes C Yes PL / 2 -0.5 -1.9 -6.8 -18.6
C :    Consumption Tax
n/a: non-applicable.  For forced privatization, payroll tax is endogenous for payroll tax financing and zero for

income tax and consumption tax financing.
PL: Present Law payroll tax rate
PL / 2: Present Law payroll tax rate divided by 2.
W: Payroll Tax
Y: Income Tax
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Table 8
Percentage Change in Remaining Lifetime Utility for Selected Income Classes

                                                    
Year of Birth

Run Class -54 -25 -10 1 10 25 150

1 1 0.0 -2.0 -1.3 -0.6 0.1 2.2 6.0

3 -0.1 -1.7 -1.1 -0.4 0.5 3.0 7.4

6 -0.1 -1.4 -0.8 -0.2 0.8 3.3 8.0

9 -0.1 -1.2 -0.7 -0.1 0.9 3.5 8.1

12 -0.1 -0.6 -0.4 -0.1 0.3 1.5 4.4

2 1 -0.2 -1.8 -1.1 -0.5 0.2 2.3 6.0

3 -0.1 -1.4 -0.7 -0.2 0.7 3.2 7.4

6 0.0 -1.1 -0.4 0.1 1.1 3.6 8.0

9 0.0 -0.9 -0.3 0.2 1.2 3.7 8.1

12 0.0 -0.3 -0.1 0.1 0.5 1.8 4.4

3 1 -0.1 -0.2 1.6 3.2 3.1 3.5 6.0

3 -1.4 -1.6 0.0 1.4 1.7 3.3 7.4

6 -1.3 -2.1 -0.7 0.7 1.1 3.2 8.0

9 -1.2 -2.4 -1.0 0.3 0.8 3.1 8.1

12 -1.7 -3.6 -3.6 -3.0 -2.5 -0.2 4.4

4 1 -0.1 0.0 1.9 3.3 3.1 3.6 6.0

3 -1.3 -1.2 0.4 1.7 1.9 3.5 7.4

6 -1.1 -1.8 -0.2 1.0 1.4 3.5 8.0

9 -1.1 -2.1 -0.5 0.6 1.1 3.4 8.1

12 -1.6 -3.2 -3.2 -2.7 -2.1 0.1 4.4

5 1 0.7 -2.1 -0.6 0.5 1.3 3.2 6.0

3 -0.4 -2.0 0.0 1.2 2.1 4.2 7.4

6 -0.9 -1.7 0.3 1.6 2.6 4.8 8.0

9 -1.2 -1.6 0.5 1.7 2.7 4.9 8.1

12 -1.5 -2.5 -1.8 -1.0 -0.1 1.7 4.4
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