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7KH (FRQRPLFV RI ,PPHGLDWH *UDWLILFDWLRQ

$EVWUDFW

3HRSOH KDYH VHOI�FRQWURO SUREOHPV� :H SXUVXH LPPHGLDWH JUDWLILFDWLRQ LQ D ZD\ WKDW ZH RXUVHOYHV GR QRW

DSSUHFLDWH LQ WKH ORQJ UXQ� 2QO\ UHFHQWO\ KDYH HFRQRPLVWV FRQVLGHUHG WKH EHKDYLRUDO DQG ZHOIDUH LPSOLFDWLRQV

RI VXFK WLPH�LQFRQVLVWHQW SUHIHUHQFHV� 7KLV SDSHU RXWOLQHV D VLPSOH IRUPDO PRGHO RI VHOI�FRQWURO SUREOHPV�

DSSOLHV WKLV PRGHO WR VRPH VSHFLILF HFRQRPLF DSSOLFDWLRQV� DQG GLVFXVVHV VRPH JHQHUDO OHVVRQV DQG RSHQ

TXHVWLRQV LQ WKH HFRQRPLF DQDO\VLV RI LPPHGLDWH JUDWLILFDWLRQ� :H HPSKDVL]H WKH LPSRUWDQFH RI WKH WLPLQJ

RI WKH UHZDUGV DQG FRVWV RI DQ DFWLYLW\� DV ZHOO DV D SHUVRQ©V DZDUHQHVV RI IXWXUH VHOI�FRQWURO SUREOHPV� :H

LGHQWLI\ VLWXDWLRQV ZKHUH NQRZLQJ DERXW VHOI�FRQWURO SUREOHPV KHOSV D SHUVRQ DQG VLWXDWLRQV ZKHUH LW KXUWV

KHU� DQG DOVR LGHQWLI\ VLWXDWLRQV ZKHUH HYHQ PLOG VHOI�FRQWURO SUREOHPV FDQ VHYHUHO\ GDPDJH D SHUVRQ� ,Q

WKH SURFHVV� ZH GHVFULEH VSHFLILF LPSOLFDWLRQV RI VHOI�FRQWURO SUREOHPV IRU DGGLFWLRQ� LQFHQWLYH WKHRU\� DQG

FRQVXPHU FKRLFH DQG PDUNHWLQJ�

.H\ZRUGV� +\SHUEROLF 'LVFRXQWLQJ� ,PPHGLDWH *UDWLILFDWLRQ� 3URFUDVWLQDWLRQ� 6HOI &RQWURO� 7LPH ,QFRQVLV�

WHQF\�

-(/ &ODVVLILFDWLRQV� $��� %��� &��� '��� '��� '��� '��� (��

$FNQRZOHGJPHQWV� )RU ILQDQFLDO VXSSRUW� ZH WKDQN WKH 1DWLRQDO 6FLHQFH )RXQGDWLRQ �$ZDUG ��������� 2©'RQRJKXH WKDQNV WKH

$OIUHG 3� 6ORDQ )RXQGDWLRQ� DQG 5DELQ WKDQNV WKH 5XVVHOO 6DJH� 0DF$UWKXU� DQG $OIUHG 3� 6ORDQ )RXQGDWLRQV� 6RPH RI WKH UHVHDUFK

IRU WKLV SURMHFW ZDV FRPSOHWHG ZKHQ ERWK DXWKRUV ZHUH YLVLWLQJ WKH 0DWK &HQWHU DW 1RUWKZHVWHUQ 8QLYHUVLW\� :H DUH H[WUHPHO\

JUDWHIXO IRU WKHLU KRVSLWDOLW\� LQWHOOHFWXDO IHHGEDFN� DQG ILQDQFLDO VXSSRUW� :H WKDQN (ULN (\VWHU IRU YDOXDEOH UHVHDUFK DVVLVWDQFH� DQG

'DQLHO 5HDG DQG WKUHH DQRQ\PRXV UHIHUHHV IRU KHOSIXO FRPPHQWV�



&DVXDO REVHUYDWLRQ� LQWURVSHFWLRQ� PLOOHQQLD RI IRON ZLVGRP� DQG D PDVV RI SV\FKRORJLFDO UH�

VHDUFK DOO VXJJHVW WKDW SHRSOH KDYH VHOI�FRQWURO SUREOHPV� :HZRXOG ¨̈ OLNH©© WR EHKDYH LQ RQHPDQQHU�

EXW LQVWHDG ¨̈ FKRRVH©© WR EHKDYH LQ DQRWKHU� ,Q SDUWLFXODU� ZH WHQG WR SXUVXH LPPHGLDWH JUDWLILFDWLRQ

LQ D ZD\ WKDW ZH RXUVHOYHV GR QRW DSSUHFLDWH LQ WKH ORQJ UXQ�

7KLV VLPSOH IDFW RI KXPDQ QDWXUH LV LJQRUHG LQ WKH WUDGLWLRQDO HFRQRPLF PRGHO RI LQWHUWHPSRUDO

FKRLFH� (FRQRPLVWV DOPRVW DOZD\V DVVXPH WKDW LQWHUWHPSRUDO SUHIHUHQFHV DUH WLPH�FRQVLVWHQW � $

SHUVRQ©V SUHIHUHQFHV RYHU KRZ WR WUDGH RII ZHOO�EHLQJ EHWZHHQ WZR PRPHQWV LV WKH VDPH QR PDWWHU

ZKHQ VKH LV DVNHG� ,Q FRQWUDVW� D SUHIHUHQFH IRU LPPHGLDWH JUDWLILFDWLRQ LPSOLHV WLPH�LQFRQVLVWHQW

SUHIHUHQFHV� )URP D ORQJ�UXQ SHUVSHFWLYH D SHUVRQ KDV RQH VHW RI SUHIHUHQFHV �H�J�� VKH SUHIHUV QRW

WR VPRNH LQ WKH IXWXUH�� EXW ZKHQ WKH IXWXUH DUULYHV VKH KDV D GLIIHUHQW VHW RI SUHIHUHQFHV �VKH ZDQWV

WR VPRNH QRZ��� 7R WDNH DQRWKHU H[DPSOH� VXSSRVH D SHUVRQ PXVW FKRRVH EHWZHHQ GRLQJ D KRXUV RI

DQ XQSOHDVDQW WDVN RQ $SULO � YHUVXV D �

2
KRXUV RQ $SULO �� 7LPH FRQVLVWHQF\ LPSOLHV WKDW WKH SHUVRQ©V

FKRLFH ZLOO EH WKH VDPH ZKHWKHU VKH LV DVNHG RQ )HEUXDU\ � RU RQ $SULO �� 0RVW SHRSOH� KRZHYHU�

ZRXOG FKRRVH $SULO � LI DVNHG RQ )HEUXDU\ �� EXW $SULO � LI DVNHG RQ $SULO �� :KHQ ORRNLQJ WZR

PRQWKV LQWR WKH IXWXUH� SHRSOH GRQ©W LQWULQVLFDOO\ YDOXH VLQJOH�GD\ GHOD\V LQ SHUIRUPLQJ XQSOHDVDQW

WDVNV� VR ZH SUHIHU WKH GD\ WKDW LQYROYHV OHVV ZRUN� %XW ZH GR KDYH D WHQGHQF\ WR SXW RII ZRUN XQWLO

WRPRUURZ UDWKHU WKDQ GR LW WRGD\�

6HOI�FRQWURO SUREOHPV DUH FHQWUDO WR PDQ\ HFRQRPLF DQG VRFLDO SKHQRPHQD ¤ KRZ PXFK ZH �XQ�

GHU�VDYH� KRZ PXFK ZH �RYHU�HDW� ZKHWKHU ZH JHW DGGLFWHG WR DOFRKRO� FLJDUHWWHV� RU RWKHU GUXJV�

DQG ZKHWKHU ZH ILQLVK WDVNV SXQFWXDOO\ RU LQHIILFLHQWO\ SURFUDVWLQDWH� $V VXFK� VHOI�FRQWURO SURE�

OHPV PHULW H[WHQGHG DQDO\VLV ZLWKLQ WKH IUDPHZRUN RI IRUPDO HFRQRPLFV� )ROORZLQJ D WULFNOH RI

UHVHDUFK RYHU WKH \HDUV� D UHFHQW VSXUW RI LQWHUHVW LQGLFDWHV WKDW HFRQRPLVWV KDYH EHJXQ WKH WDVN RI LQ�

FRUSRUDWLQJ VHOI�FRQWURO SUREOHPV LQWR HFRQRPLFV�� ,Q WKLV HVVD\� ZH RXWOLQH D IRUPDO PRGHO RI VXFK

WLPH�LQFRQVLVWHQW SUHIHUHQFHV DQG GHVFULEH LWV LPSOLFDWLRQV LQ VRPH VSHFLILF HFRQRPLF DSSOLFDWLRQV�

WKHQ FRQFOXGH E\ GLVFXVVLQJ VRPH JHQHUDO OHVVRQV DQG RSHQ TXHVWLRQV LQ VXFK D PRGHO�

:H EHJLQ E\ GHVFULELQJ WKH HFRQRPLF PRGHO RI D WLPH�LQFRQVLVWHQW SUHIHUHQFH IRU LPPHGLDWH

JUDWLILFDWLRQ DQG GLVFXVVLQJ WKH UHODWHG LVVXH RI ZKHWKHU SHRSOH DUH DZDUH RI VHOI�FRQWURO SUREOHPV�

:H WKHQ DSSO\ WKLV PRGHO WR D YHU\ VLPSOH �EXW DEVWUDFW� HQYLURQPHQWZKHUH D SHUVRQ PXVW FRPSOHWH

VRPH WDVN H[DFWO\ RQFH LQ D ILQLWH VHW RI SHULRGV� 2XU JRDO LV WR KLJKOLJKW VRPH JHQHUDO OHVVRQV DQG

LQWXLWLRQV WKDW H[WHQG WR ULFKHU HQYLURQPHQWV� :H WKHQ DSSO\ WKH LPPHGLDWH�JUDWLILFDWLRQ PRGHO

WR WKUHH HFRQRPLF DSSOLFDWLRQV� HQJDJLQJ LQ DGGLFWLYH DFWLYLWLHV� GHVLJQLQJ LQFHQWLYH VFKHPHV IRU

�



SHRSOH ZKR SURFUDVWLQDWH� DQG FRQVXPHU FKRLFH DQG PDUNHWLQJ GHFLVLRQV�

7ZR GLVWLQFWLRQV DULVH UHSHDWHGO\ LQ RXU DSSOLFDWLRQV� ERWK RI ZKLFK KDYH LPSRUWDQW LPSOLFDWLRQV�

7KH ILUVW FRQFHUQV WKH W\SH RI GHFLVLRQ D SHUVRQ IDFHV� DQG LQ SDUWLFXODU WKH WLPLQJ RI WKH EHQHILWV DQG

FRVWV RI DFWLYLWLHV� $ SUHIHUHQFH IRU LPPHGLDWH JUDWLILFDWLRQ OHDGV RQH WR XQGHU�LQGXOJH LQ DFWLYLWLHV

ZKLFK LQYROYH LPPHGLDWH FRVWV DQG GHOD\HG UHZDUGV �H�J�� SXWWLQJ RII DQ XQSOHDVDQW WDVN�� EXW WR

RYHU�LQGXOJH LQ DFWLYLWLHV ZLWK LPPHGLDWH UHZDUGV DQG GHOD\HG FRVWV �H�J�� RYHUHDWLQJ�� 7KRXJK

SKHQRPHQD VXFK DV SURFUDVWLQDWLRQ DQG RYHUHDWLQJ KDYH RIWHQ EHHQ GLVFXVVHG VHSDUDWHO\� WKH\ FDQ

XVHIXOO\ EH DQDO\]HG IURP WKH VDPH XQGHUO\LQJ SURSHQVLW\ IRU LPPHGLDWH JUDWLILFDWLRQ�

7KH VHFRQG GLVWLQFWLRQ LV D SV\FKRORJLFDO RQH� ZKHWKHU SHRSOH DUH VRSKLVWLFDWHG� DQG IRUHVHH

WKDW WKH\ ZLOO KDYH IXWXUH VHOI�FRQWURO SUREOHPV� RU DUH QDLYH� DQG GRQ©W IRUHVHH WKHVH VHOI�FRQWURO

SUREOHPV� $V EHILWV WKH SURIHVVLRQ©V PDLQWDLQHG DVVXPSWLRQ RI UDWLRQDO H[SHFWDWLRQV� PRVW HFRQR�

PLVWV DVVXPH VRSKLVWLFDWLRQ ZKHQ PRGHOLQJ WLPH�LQFRQVLVWHQW SUHIHUHQFHV� <HW EHFDXVH EHKDYLRUDO

HYLGHQFH IDOOV IDU VKRUW RI D JHQHUDO HQGRUVHPHQW RI WKLV DVVXPSWLRQ� DQG EHFDXVH LW WXUQV RXW WKDW

ZKHWKHU SHRSOH DUH DZDUH RI WKHLU VHOI�FRQWURO SUREOHPV KDV LPSRUWDQW LPSOLFDWLRQV� ZH VSHQG FRQ�

VLGHUDEOH WLPH GLVFXVVLQJ KRZ VRSKLVWLFDWLRQ DIIHFWV WKH HFRQRPLF LPSOLFDWLRQV RI LPPHGLDWH JUDW�

LILFDWLRQ� :H HPSKDVL]H DQ LQWHUHVWLQJ SKHQRPHQRQ� $OWKRXJK� DV LQWXLWLRQ PLJKW VXJJHVW� DZDUH�

QHVV RI RQH©V VHOI�FRQWURO SUREOHPV PRUH RIWHQ WKDQ QRW KHOSV D SHUVRQ WR PLWLJDWH WKHP� LQ PDQ\

VLWXDWLRQV VRSKLVWLFDWLRQ DFWXDOO\ H[DFHUEDWHV VHOI�FRQWURO SUREOHPV� 6RSKLVWLFDWLRQ PDNHV D SHU�

VRQ DZDUH WKDW VKH LV JRLQJ WR PLVEHKDYH LQ WKH IXWXUH� DQG LQ PDQ\ VLWXDWLRQV� LI D SHUVRQ NQRZV

VKH LV JRLQJ WR PLVEHKDYH LQ WKH IXWXUH� VKH PD\ UHDVRQ WKDW VKH PLJKW DV ZHOO PLVEHKDYH QRZ�

,Q DGGLWLRQ WR EHKDYLRU� LW LV RIWHQ RI LQWHUHVW WR FRQVLGHU WKH ¨̈ ZHOIDUH FRVWV©© RI VHOI�FRQWURO SURE�

OHPV ¤ KRZ PXFK ZRUVH RII D SHUVRQ ZLWK VHOI�FRQWURO SUREOHPV LV WKDQ VKH ZRXOG KDYH EHHQ KDG

VKH EHKDYHG DFFRUGLQJ WR KHU ORQJ�UXQ SUHIHUHQFHV� :H DUH SDUWLFXODUO\ LQWHUHVWHG LQ WKH SRVVLELOLW\

WKDW HYHQ D PLOG SUHIHUHQFH IRU LPPHGLDWH JUDWLILFDWLRQ FDQ KDUP D SHUVRQ VHYHUHO\� $ORQJ WKH OLQHV

RI WKH LQWXLWLRQ GLVFXVVHG DERYH� ZH VKRZ WKDW LQ FHUWDLQ VLWXDWLRQV HYHQ PLOG VHOI�FRQWURO SUREOHPV

FDQ KXUW D SHUVRQ VHYHUHO\ LI VKH LV QDLYH DERXW WKHP� ZKLOH LQ RWKHU VLWXDWLRQV VRSKLVWLFDWLRQ DERXW

VHOI�FRQWURO SUREOHPV FDQ KXUW D SHUVRQ VHYHUHO\�

:H FRQFOXGH ZLWK D GLVFXVVLRQ RI VRPH JHQHUDO WKHPHV DQG RSHQ TXHVWLRQV�
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7KH 7LPH�,QFRQVLVWHQW 7DVWH IRU ,PPHGLDWH *UDWLILFDWLRQ

(FRQRPLVWV JHQHUDOO\ DVVXPH WKDW DW DQ\ SRLQW LQ WLPH D SHUVRQ KDV ZHOO�GHILQHG SUHIHUHQFHV

UHSUHVHQWDEOH E\ D XWLOLW\ IXQFWLRQ� DQG WKDW VKH DWWHPSWV WR PD[LPL]H KHU KDSSLQHVV JLYHQ WKHVH

SUHIHUHQFHV� 0RUH SUHFLVHO\� VXSSRVH �| UHSUHVHQWV D SHUVRQ©V LQVWDQWDQHRXV XWLOLW\ LQ SHULRG |�

6LQFH D SHUVRQ LQ SHULRG | PD\ FDUH DERXW ERWK KHU SUHVHQW LQVWDQWDQHRXV XWLOLW\ DQG KHU IXWXUH LQ�

VWDQWDQHRXV XWLOLWLHV� HFRQRPLVWV UHSUHVHQW KHU LQWHUWHPSRUDO SUHIHUHQFHV IURP WKH SHUVSHFWLYH RI

SHULRG | E\ D IXQFWLRQ L |E�|c �|n�c ���c �A �� )RU LQVWDQFH� HDFK SHULRG PLJKW UHSUHVHQW RQH GD\� VR

WKDW HDFK �| UHSUHVHQWV KRZ KDSS\ D SHUVRQ LV RQ D JLYHQ GD\� DQG L |E�� GHVFULEHV WKH SHUVRQ©V SUHI�

HUHQFHV DW GD\ | RYHU KRZ KDSS\ VKH LV RQ WKDW DQG VXFFHHGLQJ GD\V�� (FRQRPLVWV W\SLFDOO\ DVVXPH

WKDW SHRSOH GLVFRXQW H[SRQHQWLDOO\� \LHOGLQJ WKH LQWHUWHPSRUDO XWLOLW\ IXQFWLRQ L |E�|c �|n�c ���c �A �

'
S

A

�'|
B��� � 7KLV VLPSOLILFDWLRQ KDV WKH FUXFLDO LPSOLFDWLRQ WKDW LQWHUWHPSRUDO SUHIHUHQFHV DUH

WLPH�FRQVLVWHQW � $ SHUVRQ©V UHODWLYH SUHIHUHQFH IRU ZHOO�EHLQJ DW DQ HDUOLHU GDWH RYHU D ODWHU GDWH LV

WKH VDPH QR PDWWHU ZKHQ VKH LV DVNHG �DV ORQJ DV QHLWKHU GDWH KDV SDVVHG��

$ SUHIHUHQFH IRU LPPHGLDWH JUDWLILFDWLRQ� KRZHYHU� LPSOLHV WLPH�LQ FRQVLVWHQW SUHIHUHQFHV� )URP

D ORQJ�UXQ SHUVSHFWLYH� D SHUVRQ KDV RQH VHW RI SUHIHUHQFHV �VKH SUHIHUV QRW WR LQGXOJH LQ SHULRG |��

ZKHUHDV FRPH SHULRG |� VKH KDV D GLIIHUHQW VHW RI SUHIHUHQFHV �VKH QRZ ZDQWV WR LQGXOJH�� 3KHOSV

	 3ROODN ������ GHYHORSHG DQ HOHJDQW PRGHO RI WLPH�LQFRQVLVWHQW SUHIHUHQFHV LQ WKH FRQWH[W RI

LQWHUJHQHUDWLRQDO DOWUXLVP� ZKLFK /DLEVRQ ������ ODWHU XVHG WR FDSWXUH D WLPH�LQFRQVLVWHQW WDVWH IRU

LPPHGLDWH JUDWLILFDWLRQ ZLWKLQ DQ LQGLYLGXDO� 5HFHQWO\ /DLEVRQ ������ ����� ������ )LVFKHU �������

DQG 2©'RQRJKXH 	 5DELQ �IRUWKFRPLQJ� ����D� ����E� KDYH HPSOR\HG WKLV PRGHO LQ HFRQRPLF

DSSOLFDWLRQV� 7KLV PRGHO VOLJKWO\ PRGLILHV H[SRQHQWLDO GLVFRXQWLQJ�

)RU HYHU\ w� X |+x|> x|n�> ===> xA , @ �|x| . �
S

A

�'|n�
��x� =

,Q WKLV IRUPXODWLRQ� ERWK B DQG q DUH SDUDPHWHUV O\LQJ EHWZHHQ � DQG �� 7KH GLVFRXQW IDFWRU B

PRGHOV ORQJ�UXQ� WLPH�FRQVLVWHQW LPSDWLHQFH� ZKHUHDV q PRGHOV D SHUVRQ©V SUHIHUHQFH IRU LPPH�

GLDWH JUDWLILFDWLRQ ¤ KRZ PXFK VKH IDYRUV QRZ RYHU ODWHU� ,I q ' �� WKHVH SUHIHUHQFHV DUH VLPSO\

H[SRQHQWLDO GLVFRXQWLQJ� %XW q 	 � LPSOLHV WKDW D SHUVRQ KDV VHOI�FRQWURO SUREOHPV� ,I B ' � DQG

q ' �

2
� IRU H[DPSOH� WKHQ RQ 0RQGD\ WKH SHUVRQ JLYHV HTXDO ZHLJKW WR KHU ZHOO�EHLQJ RQ )ULGD\

DQG 6DWXUGD\� ZKLOH RQ )ULGD\ VKH FDUHV WZLFH DV PXFK DERXW KHU ZHOO�EHLQJ RQ )ULGD\ ¤ ZKLFK LV

QRZ ¨̈ WRGD\©© ¤ WKDQ DERXW KHU ZHOO�EHLQJ RQ 6DWXUGD\ ¤ ZKLFK LV QRZ ¨̈ WRPRUURZ©©�

:KHQ D SHUVRQ ZLVKHV WR EHKDYH D FHUWDLQ ZD\ LQ WKH IXWXUH� EXW WKHQ EHKDYHV VRPH RWKHU ZD\
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ZKHQ WKH IXWXUH DUULYHV� ZH VD\ WKDW VKH KDV D VHOI�FRQWURO SUREOHP� 7R PRGHO WKH EHKDYLRU RI D

SHUVRQ ZLWK VHOI�FRQWURO SUREOHPV� WKHUHIRUH� ZH PXVW DVN ZKDW D SHUVRQ EHOLHYHV DERXW KHU IXWXUH

EHKDYLRU� 6WURW] ������ DQG 3ROODN ������ FDUHIXOO\ OD\ RXW WZR H[WUHPH DVVXPSWLRQV� 2Q RQH

H[WUHPH� D SHUVRQ FRXOG EH VRSKLVWLFDWHG DQG FRUUHFWO\ SUHGLFW KRZ VKH ZLOO EHKDYH LQ WKH IXWXUH�

2Q WKH RWKHU H[WUHPH� D SHUVRQ FRXOG EH QDLYH DQG EHOLHYH VKH ZLOO EHKDYH LQ WKH IXWXUH H[DFWO\ DV

VKH ZRXOG FXUUHQWO\ OLNH KHUVHOI WR EHKDYH�

$UH SHRSOH VRSKLVWLFDWHG RU QDLYH" 0RVW HFRQRPLVWV PRGHOLQJ WLPH�LQFRQVLVWHQW SUHIHUHQFHV DV�

VXPH VRSKLVWLFDWLRQ�� ,QGHHG� VRSKLVWLFDWLRQ LPSOLHV WKDW SHRSOH KDYH ¨̈ UDWLRQDO H[SHFWDWLRQV©© DERXW

IXWXUH EHKDYLRU� VR LW LV D QDWXUDO DVVXPSWLRQ IRU HFRQRPLVWV� 7KH SDUWLDO YDOLGLW\ RI WKH DVVXPS�

WLRQ LV LQGLFDWHG E\ WKH XVH RI VXFK VHOI�FRPPLWPHQW GHYLFHV DV DOFRKRO FOLQLFV� &KULVWPDV FOXEV�

DQG IDW IDUPV� $ QDLYH SHUVRQ GRHV QRW SHUFHLYH KHUVHOI WR KDYH D VHOI�FRQWURO SUREOHP� DQG WKXV

ZRXOG QHYHU OLPLW KHU IXWXUH RSWLRQV�� 'HVSLWH WKH H[LVWHQFH RI VRPH VRSKLVWLFDWLRQ� KRZHYHU� LW GRHV

DSSHDU WKDW SHRSOH XQGHUHVWLPDWH WKH VHYHULW\ RI WKHLU IXWXUH VHOI�FRQWURO SUREOHPV� )RU H[DPSOH�

SHRSOH ZKR UHSHDWHGO\ GR QRW KDYH WKH ¨̈ ZLOO SRZHU©© WR IRUHJR WHPSWLQJ IRRGV RU TXLW VPRNLQJ SUH�

GLFW WKDW WRPRUURZ WKH\ ZLOO KDYH WKLV ZLOO SRZHU� $OWKRXJK WKHUH LV UHODWLYHO\ OLWWOH HYLGHQFH DERXW

SHRSOH©V GHJUHH RI VRSKLVWLFDWLRQ� RXU LPSUHVVLRQ LV WKDW WKHUH DUH HOHPHQWV RI ERWK VRSKLVWLFDWLRQ

DQG QDLYHWH LQ WKH ZD\ SHRSOH DQWLFLSDWH WKHLU IXWXUH EHKDYLRU� DQG RXU DSSURDFK LV WR XQGHUVWDQG

WKH LPSOLFDWLRQV RI ERWK DVVXPSWLRQV�

7R H[DPLQH WKH LPSOLFDWLRQV RI D SUHIHUHQFH IRU LPPHGLDWH JUDWLILFDWLRQ� DQG WKH LPSOLFDWLRQV RI

VRSKLVWLFDWLRQ DERXW WKLV SUHIHUHQFH� LW LV XVHIXO WR FRPSDUH WKUHH LGHDOL]HG W\SHV RI SHRSOH� WLPH�

FRQVLVWHQW SHRSOH �ZKRP ZH ZLOO FDOO 7&V �� VRSKLVWLFDWHG WLPH�LQFRQVLVWHQW SHRSOH �VRSKLVWLFDWHV ��

DQG QDLYH WLPH�LQFRQVLVWHQW SHRSOH �QDLIV �� 7KHVH WKUHH W\SHV FDQ EH GHVFULEHG E\ GLVWLQFW GHFLVLRQ�

PDNLQJ SURFHVVHV�

��� 7&V KDYH WLPH�FRQVLVWHQW SUHIHUHQFHV ZLWK H[SRQHQWLDO GLVFRXQW UDWH B� $W DQ\ SRLQW LQ WLPH�

7&V FKRRVH WRGD\©V EHKDYLRU E\ GHWHUPLQLQJ WKH RSWLPDO OLIHWLPH SODQ JLYHQ WRGD\©V SUHIHUHQFHV�

�6LQFH SUHIHUHQFHV DUH WLPH�FRQVLVWHQW� DW DQ\ ODWHU WLPH WKH\ ILQG LW RSWLPDO WR VWLFN WR WKLV SODQ��

��� 1DLIV KDYH WLPH�LQFRQVLVWHQW SUHIHUHQFHV� ZLWK q 	 � DQG B WKH VDPH DV WKDW IRU 7&V� $W DQ\

SRLQW LQ WLPH� QDLIV FKRRVH WRGD\©V EHKDYLRU DFFRUGLQJ WR WRGD\©V SUHIHUHQFHV XQGHU WKH LQFRUUHFW

EHOLHI WKDW WKH\ ZLOO EHKDYH LQ WKH IXWXUH DFFRUGLQJ WR WKHLU FXUUHQW SUHIHUHQFHV �DQG� KHQFH� PLPLF

7&V��
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��� 6RSKLVWLFDWHV KDYH WKH VDPH WLPH�LQFRQVLVWHQW SUHIHUHQFHV DV QDLIV� ,Q FRQWUDVW WR QDLIV� KRZ�

HYHU� DW DQ\ SRLQW LQ WLPH� VRSKLVWLFDWHV FKRRVH WRGD\©V EHKDYLRU ZKLOH FRUUHFWO\ SUHGLFWLQJ KRZ WKH\

ZLOO EHKDYH LQ WKH IXWXUH�

'RLQJ LW 1RZ RU /DWHU

%HIRUH H[DPLQLQJ WKH SUHIHUHQFH IRU LPPHGLDWH JUDWLILFDWLRQ LQ FRQFUHWH HFRQRPLF FRQWH[WV� ZH

KLJKOLJKW VRPH JHQHUDO OHVVRQV E\ FRQVLGHULQJ D VLPSOH �WKRXJK IDLUO\ DEVWUDFW� HQYLURQPHQW ZKHUH

D SHUVRQ PXVW GR VRPH DFWLYLW\ H[DFWO\ RQFH LQ VRPH ILQLWH VHW RI SHULRGV� ,Q DQ\ JLYHQ SHULRG� WKH

SHUVRQ FKRRVHV RQO\ ZKHWKHU WR GR WKH DFWLYLW\ WKHQ� DQG WKHUH DUH QR H[WHUQDO FRPPLWPHQW GHYLFHV

DYDLODEOH WR FRPPLW IXWXUH EHKDYLRU�

2©'RQRJKXH 	 5DELQ �IRUWKFRPLQJ� VKRZ WKDW LQ WKLV HQYLURQPHQW WKH LPSOLFDWLRQV RI VHOI�

FRQWURO SUREOHPV DQG WKH LPSOLFDWLRQV RI VRSKLVWLFDWLRQ YHUVXV QDLYHWH ERWK GHSHQG FUXFLDOO\ RQ WKH

W\SH RI DFWLYLW\ EHLQJ FRQVLGHUHG� 7KH DFWLYLW\ PD\ EH LPPHGLDWHO\ XQSOHDVDQW WR SHUIRUP� ZLWK

DQ\ EHQHILWV GHOD\HG WR WKH IXWXUH� RU LW PD\ EH LPPHGLDWHO\ SOHDVXUDEOH WR SHUIRUP� ZLWK DQ\ FRVWV

GHOD\HG WR WKH IXWXUH� 7R LOOXVWUDWH WKH GLIIHUHQFHV EHWZHHQ LPPHGLDWH FRVWV DQG LPPHGLDWH UHZDUGV�

ZH FRQVLGHU WZR VLPSOH H[DPSOHV� WKH ILUVW RI ZKLFK LQYROYHV LPPHGLDWH FRVWV�

([DPSOH �� $ SHUVRQ XVXDOO\ JRHV WR WKH PRYLHV RQ 6DWXUGD\V� 7KH VFKHGXOH DW WKH ORFDO FLQHPD

FRQVLVWV RI D PHGLRFUH PRYLH WKLV ZHHN� D JRRG PRYLH QH[W ZHHN� D JUHDW PRYLH LQ WZR ZHHNV� DQG

�EHVW RI DOO� D -RKQQ\ 'HSS PRYLH LQ WKUHH ZHHNV� 8QIRUWXQDWHO\� WKH SHUVRQ PXVW FRPSOHWH D UHSRUW

IRU ZRUN ZLWKLQ IRXU ZHHNV� DQG WR GR VR VKH PXVW VNLS H[DFWO\ RQH RI WKH IRXU 6DWXUGD\ PRYLHV�

:KHQ GRHV VKH FRPSOHWH WKH UHSRUW"

:H VXSSRVH WKDW WKH SHQDOW\ IRU QRW JHWWLQJ WKH UHSRUW GRQH LV VR VHYHUH WKDW WKH SHUVRQ IHHOV VKH

¨̈ PXVW©© FRPSOHWH LW� (YHQ VR� WKH EHQHILWV RI FRPSOHWLQJ WKH UHSRUW DUH LQ WKH IXWXUH� DQG GR QRW

GHSHQG DW DOO RQ ZKLFK RI WKH IRXU 6DWXUGD\V VKH FRPSOHWHV WKH UHSRUW� :KLOH WKH UHZDUG IRU GRLQJ

WKH UHSRUW LV GHOD\HG� WKH FRVW RI GRLQJ WKH UHSRUW RQ D JLYHQ 6DWXUGD\ LV LPPHGLDWH ¤ QRW VHHLQJ WKH

PRYLH VKRZQ WKDW GD\� 6XSSRVH WKH SHUVRQ©V YDOXDWLRQV RI WKH IRXU PRYLHV DUH WKH IROORZLQJ�
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0RYLH 9DOXH

PHGLRFUH �

JRRG �

JUHDW �

-RKQQ\ 'HSS ��

7R FRPSDUH WKH WKUHH W\SHV RI SHRSOH� ZH ZLOO XVH WKH SDUDPHWHUV B ' � DQG q ' �

2
� 6LQFH B ' �c

DQG WKH EHQHILWV RI WKH UHSRUW GR QRW GHSHQG RQ ZKHQ LW©V ZULWWHQ� 7&V FRPSOHWH WKH UHSRUW LQ WKH

SHULRG ZLWK WKH PLQLPXP FRVW� +HQFH� 7&V ZLOO GR WKH UHSRUW RQ WKH ILUVW 6DWXUGD\� VNLSSLQJ WKH

PHGLRFUH PRYLH�

1DLIV� VDGO\� ZLOO SURFUDVWLQDWH XQWLO WKH ODVW 6DWXUGD\� IRUFLQJ WKHPVHOYHV WRPLVV WKH 'HSSPRYLH�

:K\" 2Q WKH ILUVW 6DWXUGD\� QDLIV EHOLHYH WKDW LI WKH\ GRQ©W ZULWH WKH UHSRUW WKLV ZHHN� WKH\ ZLOO

EH VHQVLEOH DQG ZULWH LW QH[W ZHHN� *LYHQ q '
�

2
� QDLIV LQ ZHHN � SUHIHU LQFXUULQJ D FRVW RI � QH[W

ZHHN WR D FRVW RI � QRZ� VR WKH\ FKRRVH WR ZDLW� :KHQ WKH VHFRQG 6DWXUGD\ DUULYHV� KRZHYHU� QDLIV

GHFLGH WR JR VHH WKH JRRG PRYLH� QRZ EHOLHYLQJ WKH\ ZLOO ZULWH WKH UHSRUW LQ ZHHN � DQG VWLOO JHW WR

VHH WKH 'HSS PRYLH� WKH\©G UDWKHU SD\ WKH FRVW RI � QH[W ZHHN WKDQ � QRZ� )LQDOO\� ZKHQ WKH WKLUG

6DWXUGD\ DUULYHV� QDLIV KDYH VHOI�FRQWURO SUREOHPV IRU D WKLUG WLPH DQG VHH WKH JUHDW PRYLH� IRUFLQJ

WKHPVHOYHV WR PLVV WKH 'HSS PRYLH�

6RSKLVWLFDWHV DOVR SURFUDVWLQDWH� EXW IRU RQO\ RQH ZHHN ¤ WKH\ FRPSOHWH WKH UHSRUW RQ WKH VHFRQG

6DWXUGD\� 6RSKLVWLFDWHV FRUUHFWO\ SUHGLFW WKDW WKH\ ZRXOG KDYH VHOI�FRQWURO SUREOHPV RQ WKH WKLUG

6DWXUGD\ DQG VHH WKH JUHDW PRYLH UDWKHU WKDQ ZULWH WKH UHSRUW� $QWLFLSDWLQJ WKLV� LQ ZHHN � WKH\ ZLOO

ZULWH WKH UHSRUW� VLQFH WKH\ FRUUHFWO\ YLHZ WKHLU FKRLFH DV EHWZHHQ VNLSSLQJ WKH JRRG PRYLH DW D

FRVW RI � DQG VNLSSLQJ WKH 'HSS PRYLH DW D FRVW RI ��� %HFDXVH LQ ZHHN � WKH\ FRUUHFWO\ SUHGLFW

WKH\ ZLOO QRW SURFUDVWLQDWH LQ ZHHN �� VRSKLVWLFDWHV FDQ VDIHO\ SURFUDVWLQDWH LQ ZHHN � DQG VHH WKH

PHGLRFUH PRYLH�

7KLV H[DPSOH LOOXVWUDWHV DQ LQWXLWLRQ IRU KRZ VRSKLVWLFDWLRQ FDQ PLWLJDWH VHOI�FRQWURO SUREOHPV�

1DLIV UHSHDWHGO\ SXW RII WKH WDVN EHFDXVH WKH\ LQFRUUHFWO\ SUHGLFW WKH\ ZLOO QRW SURFUDVWLQDWH LQ WKH

IXWXUH� 6RSKLVWLFDWHV� LQ FRQWUDVW� IRUHVHH H[DFWO\ KRZPXFK WKH\ ZLOO SURFUDVWLQDWH LQ WKH IXWXUH� DQG

ZLOO QRW SURFUDVWLQDWH QRZ ZKHQ GRLQJ VR LV WRR FRVWO\� 7KH\ SURFUDVWLQDWH VRPH LQ WKLV H[DPSOH�

EXW QRW DV PXFK DV QDLIV� 6RSKLVWLFDWLRQ QHHG QRW KHOS� KRZHYHU� ZKHQ UHZDUGV DUH LPPHGLDWH�

&RQVLGHU D VLPLODU VFHQDULR�

([DPSOH �� 6XSSRVH D SHUVRQ KDV D FRXSRQ WR VHH RQH PRYLH RYHU WKH QH[W IRXU 6DWXUGD\V� DQG

KHU DOORZDQFH LV VXFK WKDW VKH FDQQRW DIIRUG WR SD\ IRU D PRYLH� 7KH VFKHGXOH DW WKH ORFDO FLQHPD LV

�



WKH VDPH DV IRU WKH DERYH H[DPSOH ¤ D PHGLRFUH PRYLH WKLV ZHHN� D JRRG PRYLH QH[W ZHHN� D JUHDW

PRYLH LQ WZR ZHHNV� DQG �EHVW RI DOO� D -RKQQ\ 'HSS PRYLH LQ WKUHH ZHHNV� :KLFK PRYLH GRHV VKH

VHH"

:H DVVXPH WKH VDPH PRYLH YDOXDWLRQV DV EHIRUH� DQG DJDLQ FRQVLGHU WKH SDUDPHWHUV B ' � DQG

q '
�

2
� 1RZ� KRZHYHU� WKHUH DUH QR FRVWV DVVRFLDWHG ZLWK VHHLQJ D PRYLH� ZKLOH VHHLQJ D PRYLH

FUHDWHV DQ LPPHGLDWH UHZDUG�

7&V ZLOO ZDLW DQG VHH WKH 'HSS PRYLH� VLQFH LW \LHOGV WKH KLJKHVW UHZDUG� 1DLIV ZLOO VHH PHUHO\

WKH JUHDW PRYLH� 2Q WKH ILUVW WZR 6DWXUGD\V� QDLIV VNLS WKH PHGLRFUH DQG JRRG PRYLHV� EHOLHYLQJ

�LQFRUUHFWO\� WKDW WKH\ DUH ZDLWLQJ WR VHH WKH 'HSS PRYLH� ZLWK q '
�

2
WKH\ SUHIHU D UHZDUG RI ��

LQ WKH IXWXUH WR DQ LPPHGLDWH UHZDUG RI HLWKHU � RU D� 8QIRUWXQDWHO\� RQ WKH WKLUG 6DWXUGD\� WKH\

FDQQRW FRQWURO WKHPVHOYHV� DQG VHH WKH JUHDW PRYLH� %HFDXVH UHZDUGV DUH LPPHGLDWH� WKH VHOI�

FRQWURO SUREOHP OHDGV QDLIV WR GR WKH DFWLYLW\ WRR VRRQ�

%XW VRSKLVWLFDWHV KDYH HYHQ ZRUVH VHOI�FRQWURO SUREOHPV LQ WKLV VLWXDWLRQ� 7KH\ VHH PHUHO\ WKH

PHGLRFUH PRYLH GXH WR DQ XQUDYHOLQJ VLPLODU WR WKDW RI WKH ILQLWHO\�UHSHDWHG SULVRQHUV© GLOHPPD�

%HFDXVH VRSKLVWLFDWHV FRUUHFWO\ SUHGLFW ZHHN�� VHOI�FRQWURO SUREOHPV� WKH\ ZLOO UHDOL]H LQ ZHHN �

WKDW ZDLWLQJ PHDQV VHHLQJ PHUHO\ WKH JUHDW PRYLH WKH IROORZLQJ ZHHN� DQG WKHUHIRUH WKH\ ZLOO VHH

WKH JRRG PRYLH LQ ZHHN �� 6LPLODUO\� WKH\ ZLOO VHH WKH PHGLRFUH PRYLH LQ ZHHN � EHFDXVH WKH\

FRUUHFWO\ SUHGLFW WKDW ZDLWLQJ PHDQV VHHLQJ PHUHO\ WKH JRRG PRYLH�

7KLV H[DPSOH LOOXVWUDWHV DQ LQWXLWLRQ IRU KRZ VRSKLVWLFDWLRQ FDQ H[DFHUEDWH VHOI�FRQWURO SURE�

OHPV� 1DLIV LQFRUUHFWO\ SUHGLFW WKH\ ZLOO ZDLW IRU WKH EHVW PRYLH� EXW WKLV QDLYH RYHURSWLPLVP KHOSV

PRWLYDWH WKHP WR ZDLW� ,Q FRQWUDVW� VRSKLVWLFDWHV UHFRJQL]H WKDW WKH\ ZLOO PLVEHKDYH LQ WKH IXWXUH�

ZKLFK XQIRUWXQDWHO\ PDNHV ZDLWLQJ OHVV DWWUDFWLYH�

7KH EHKDYLRU LQ ([DPSOHV � DQG � LV LOOXVWUDWLYH RI PRUH JHQHUDO SDWWHUQV LQ WKLV RQH�DFWLYLW\

HQYLURQPHQW� )LUVW� WKH WLPLQJ RI UHZDUGV DQG FRVWV LV YHU\ LPSRUWDQW IRU WKH LPSOLFDWLRQV RI D

SUHIHUHQFH IRU LPPHGLDWH JUDWLILFDWLRQ� :KHQ FRVWV DUH LPPHGLDWH� SHRSOH ZLWK D SUHIHUHQFH IRU

LPPHGLDWH JUDWLILFDWLRQ WHQG WR SURFUDVWLQDWH ¤ ZDLW ZKHQ WKH\ VKRXOG GR LW ¤ ZKLOH ZKHQ UHZDUGV

DUH LPPHGLDWH WKH\ WHQG WR SUHSURSHUDWH ¤ GR LW ZKHQ WKH\ VKRXOG ZDLW�� 7KLV UHVXOW FRQYH\V WKH

PRUH JHQHUDO LQWXLWLRQ WKDW SHRSOH WHQG WR XQGHU�LQGXOJH LQ DFWLYLWLHV ZLWK LPPHGLDWH FRVWV DQG

GHOD\HG EHQHILWV� DQG RYHU�LQGXOJH LQ DFWLYLWLHV ZLWK LPPHGLDWH UHZDUGV DQG GHOD\HG FRVWV�

([DPSOHV � DQG � DOVR LOOXVWUDWH WKDW ZKHWKHU VRSKLVWLFDWLRQ KHOSV RYHUFRPH VHOI�FRQWURO SURE�

OHPV GHSHQGV RQ WKH HQYLURQPHQW� ,Q WKLV RQH�DFWLYLW\ HQYLURQPHQW� IRU LPPHGLDWH FRVWV� VRSKLV�

�



WLFDWLRQ PLWLJDWHV WKH WHQGHQF\ WR SURFUDVWLQDWH� ZKHUHDV IRU LPPHGLDWH UHZDUGV� VRSKLVWLFDWLRQ

H[DFHUEDWHV WKH WHQGHQF\ WR SUHSURSHUDWH� ,QGHHG� D PRUH JHQHUDO OHVVRQ LV LPSOLFLW LQ WKH GLVFXV�

VLRQ DERYH� ,I VRSKLVWLFDWHG� D SHUVRQ LV PRUH ¨̈ SHVVLPLVWLF©© DERXW KHU RZQ IXWXUH FRQGXFW WKDQ LI

QDLYH� VLQFH VKH IRUHVHHV KHU IXWXUH VHOI�FRQWURO SUREOHPV� +HQFH� ZKHQ SHVVLPLVP DERXW IXWXUH

EHKDYLRU LQFUHDVHV D SHUVRQ©V LQFHQWLYH WR EHKDYH KHUVHOI QRZ� VRSKLVWLFDWLRQ PLWLJDWHV VHOI�FRQWURO

SUREOHPV� ZKHQ LW GHFUHDVHV D SHUVRQ©V LQFHQWLYH WR EHKDYH KHUVHOI QRZ� VRSKLVWLFDWLRQ H[DFHUEDWHV

VHOI�FRQWURO SUREOHPV�

2XU HPSKDVLV RQ WKH GLVWLQFWLRQ EHWZHHQ VRSKLVWLFDWLRQ©V KHOSLQJ WR ¨̈ RYHUFRPH©© SURFUDVWLQDWLRQ

EXW H[DFHUEDWLQJ SUHSURSHUDWLRQ GLVJXLVHV D VLPSOHU GHVFULSWLRQ RI WKH HIIHFWV RI VRSKLVWLFDWLRQ LQ D

RQH�DFWLYLW\ VHWWLQJ� ,W DOZD\V OHDGV D SHUVRQ WR GR WKH DFWLYLW\ VRRQHU WKDQ LI VKH ZHUH QDLYH� 7KLV

IROORZV IURP WKH IDFW WKDW LI D SHUVRQ LV SHVVLPLVWLF DERXW ZKHWKHU VKH ZLOO GR WKH DFWLYLW\ DW WKH

ULJKW WLPH LQ WKH IXWXUH LI VKH GRHVQ©W GR LW WRGD\� LW EHFRPHV PRUH DWWUDFWLYH IRU KHU WR GR LW WRGD\�

7KLV LV WUXH LUUHVSHFWLYH RI WKH WLPLQJ RI WKH UHZDUGV DQG FRVWV RI WKH DFWLYLW\� ,Q WKLV HQYLURQPHQW�

FRPSDULQJ WKH EHKDYLRU RI QDLIV DQG VRSKLVWLFDWHV WR WKDW RI 7&V ¤ L�H�� FRPSDULQJ KRZ SHRSOH DFWX�

DOO\ EHKDYH WR KRZ WKH\ ZRXOG OLNH WR EHKDYH IURP D ORQJ�UXQ SHUVSHFWLYH ¤ LV DOVR VWUDLJKWIRUZDUG�

1DLIV H[KLELW VROHO\ WKH HIIHFWV RI D SUHIHUHQFH IRU LPPHGLDWH JUDWLILFDWLRQ� )RU DQ\ DFWLYLW\ ZLWK

LPPHGLDWH FRVWV� QDLIV ZLOO SURFUDVWLQDWH� DQG IRU DQ\ DFWLYLW\ ZLWK LPPHGLDWH UHZDUGV� QDLIV ZLOO

SUHSURSHUDWH� 6RSKLVWLFDWHV� RQ WKH RWKHU KDQG� PD\ FRPSOHWH DQ RQHURXV WDVN EHIRUH WKH EHVW WLPH

DV D IRUP RI ¨̈ VHOI FRQWURO©© ¤ GRLQJ LW QRZ FDQ SUHHPSW FRVWO\ SURFUDVWLQDWLRQ LQ WKH IXWXUH� 6XFK

¨̈ SUHHPSWLYH RYHUFRQWURO©© E\ VRSKLVWLFDWHV FURSV XS UHSHDWHGO\ LQ VSHFLILF HFRQRPLF DSSOLFDWLRQV�

RIWHQ OHDGLQJ VRSKLVWLFDWHV WR EHKDYH LQ ZD\V WKDW VHHPLQJO\ FRQWUDGLFW WKHLU SUHIHUHQFH IRU LPPH�

GLDWH JUDWLILFDWLRQ�

,Q DGGLWLRQ WR H[DPLQLQJ EHKDYLRU� LW LV QDWXUDO WR DVN DERXW WKH ¨̈ ZHOIDUH FRVWV©© RI VHOI�FRQWURO

SUREOHPV� +RZ PXFK LV D SHUVRQ KXUW E\ KHU SURSHQVLW\ WR SXUVXH LPPHGLDWH JUDWLILFDWLRQ" 7KH

TXHVWLRQ RI ZHOIDUH FDQ EH SUREOHPDWLF ZKHQ D SHUVRQ KDV WLPH�LQFRQVLVWHQW SUHIHUHQFHV� 6LQFH WKH

SHUVRQ KDV GLIIHUHQW SUHIHUHQFHV DW GLIIHUHQW WLPHV� LW LV QRW REYLRXV ¨̈ ZKRVH©© SUHIHUHQFHV WR XVH IRU

ZHOIDUH FRPSDULVRQV� ,I� KRZHYHU� RQH WDNHV OLWHUDOO\ WKDW D SUHIHUHQFH IRU LPPHGLDWH JUDWLILFDWLRQ

UHSUHVHQWV D VHOI�FRQWURO SUREOHP� WKHQ D QDWXUDO SHUVSHFWLYH LV WKH ORQJ�UXQ RQH� ZKLFK LJQRUHV D

SUHIHUHQFH IRU LPPHGLDWH JUDWLILFDWLRQ ZKHQ DVVHVVLQJ ZHOIDUH� :H DGRSW WKLV SKLORVRSK\��

%HFDXVH 7&V� QDLIV DQG VRSKLVWLFDWHV DOO KDYH WKH VDPH WLPH�FRQVLVWHQW GLVFRXQW IDFWRU B� ZH DUH

FRPSDULQJ WKUHH W\SHV ZKR KDYH WKH VDPH ORQJ�UXQ SUHIHUHQFHV� �1DLIV DQG VRSKLVWLFDWHV DOVR KDYH

�



WKH VKRUW�UXQ SUHIHUHQFH IRU LPPHGLDWH JUDWLILFDWLRQ FDSWXUHG E\ WKH SDUDPHWHU q�� :H FDQ IRUPDOO\

UHSUHVHQW WKHVH ORQJ�UXQ SUHIHUHQFHV E\ D ORQJ�UXQ XWLOLW\ IXQFWLRQ�

Lu-E�|c �|n�c ���c �A � '
A[

�'|

B���

:H DUH SDUWLFXODUO\ LQWHUHVWHG LQ ZKHQ PLOG VHOI�FRQWURO SUREOHPV FDQ FDXVH VHYHUH ZHOIDUH ORVVHV�

,I D SHUVRQ KDV PLOG VHOI�FRQWURO SUREOHPV �L�H�� q FORVH WR RQH�� WKH ZHOIDUH ORVV IURP DQ\ VLQJOH

GHFLVLRQ WR LQGXOJH QRZ LV VPDOO� (YHQ VR� D SHUVRQ FDQ VXIIHU VHYHUH ZHOIDUH ORVVHV ZKHQ VHOI�

FRQWURO SUREOHPV DUH FRPSRXQGHG� ,Q RXU VLPSOH RQH�DFWLYLW\ HQYLURQPHQW� ZKHQ DFWLYLWLHV KDYH

LPPHGLDWH FRVWV� PLOG VHOI�FRQWURO SUREOHPV FDQ FDXVH VHYHUH ZHOIDUH ORVVHV LI DQG RQO\ LI D SHUVRQ

LV QDLYH� $V ZH VDZ LQ ([DPSOH �� QDLIV FDQ UHSHDWHGO\ SURFUDVWLQDWH� HDFK WLPH EHOLHYLQJ WKH\ ZLOO

GR WKH DFWLYLW\ QH[W SHULRG� :LWK HDFK GHFLVLRQ WR SURFUDVWLQDWH� WKH\ LQFXU D VPDOO ZHOIDUH ORVV� EXW

WKHLU WRWDO ZHOIDUH ORVV LV WKH VXP RI WKHVH LQFUHPHQWV� 6RSKLVWLFDWLRQ SUHYHQWV FRVWO\ SURFUDVWLQDWLRQ

DQG VHYHUHZHOIDUH ORVV� ,Q ([DPSOH �� WKH ORQJ�UXQ XWLOLW\ IRU 7&V LV 2S E' DnHn���� IRU QDLIV LV �S

E' �nDnH�� DQG IRU VRSKLVWLFDWHV LV 2e E' �nHn���� 7KH ZHOIDUH FRVW RI WKH VHOI�FRQWURO SUREOHP

LV WKHUHIRUH �� LI WKH SHUVRQ LV QDLYH DQG � LI WKH SHUVRQ LV VRSKLVWLFDWHG� ,Q ([DPSOH �� ZH KDYH

�IRU LOOXVWUDWLYH SXUSRVHV� DVVXPHG WKDW WKH VHOI�FRQWURO LV XQUHDVRQDEO\ VHYHUH� *LYHQ WKH YDOXHV

IRU PRYLHV ZH KDYH DVVXPHG� LI q ZHUH FORVH WR �� ERWK QDLIV DQG VRSKLVWLFDWHV ZRXOG EHKDYH OLNH

7&V� %XW ZKHQ FRVWV DUH LPPHGLDWH� LW FDQ EH VKRZQ PRUH JHQHUDOO\ WKDW HYHQ LI q LV YHU\ FORVH WR

�� QDLIV ¤ DQG RQO\ QDLIV ¤ FDQ EH VHYHUHO\ KXUW E\ WKHLU VHOI�FRQWURO SUREOHPV E\ PDNLQJ UHSHDWHG

PLVWDNHV� 7KLV FDQ RQO\ KDSSHQ LQ VLWXDWLRQV ZKHUH �XQOLNH ([DPSOH �� HDFK LQGLYLGXDO PLVWDNH

FRVWV YHU\ OLWWOH� EXW ZKHUH QDLIV PDNH VR PDQ\ OLWWOH PLVWDNHV WKDW WKH\ DGG XS WR D ELJ HUURU�

,Q FRQWUDVW� IRU DFWLYLWLHV ZLWK LPPHGLDWH UHZDUGV� PLOG VHOI�FRQWURO SUREOHPV FDQ FDXVH VHYHUH

ZHOIDUH ORVVHV LI DQG RQO\ LI D SHUVRQ LV VRSKLVWLFDWHG� $V ZH VDZ LQ ([DPSOH �� VRSKLVWLFDWHV©

SHVVLPLVP FDQ FRPSRXQG WKHLU VHOI�FRQWURO SUREOHPV� ,Q WKH HQG� VRSKLVWLFDWHV ZLOO JLYH LQ� EHFDXVH

WKH\ UHDOL]H WKLV� QHDU WKH HQG WKH\ ZLOO JLYH LQ� UHDOL]LQJ WKLV� WKH\ JLYH LQ D OLWWOH VRRQHU� HWF� )RU

HDFK VWHS RI WKLV XQUDYHOLQJ� WKH ZHOIDUH ORVV PD\ EH VPDOO� EXW WKH WRWDO ZHOIDUH ORVV LV WKH VXP

RI PXOWLSOH VWHSV� 1DLYHWH KHOSV PRWLYDWH D SHUVRQ QRW WR LQGXOJH �VKH DOZD\V EHOLHYHV VKH ZLOO

ZDLW IRU WKH EHVW SHULRG�� DQG WKXV SUHYHQWV VHYHUH ZHOIDUH ORVVHV� ,Q ([DPSOH �� WKH SHUVRQ JHWV WR

H[SHULHQFH WKH LQVWDQWDQHRXV XWLOLW\ RI VHHLQJ D PRYLH RQ RQO\ RQH 6DWXUGD\� +HQFH� WKH ORQJ�UXQ

XWLOLW\ IRU 7&V LV ��� IRU QDLIV LV �� DQG IRU VRSKLVWLFDWHV LV �� DQG WKH ZHOIDUH FRVW RI WKH VHOI�FRQWURO

SUREOHP LV � LI WKH SHUVRQ LV QDLYH DQG �� LI WKH SHUVRQ LV VRSKLVWLFDWHG�
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7KH PRUH JHQHUDO LQWXLWLRQ LV WKDW WKH ZHOIDUH FRVW RI VHOI�FRQWURO SUREOHPV GHSHQGV RQ DQ LQ�

WHUDFWLRQ EHWZHHQ WKH VLWXDWLRQ D SHUVRQ LV LQ DQG ZKHWKHU WKH SHUVRQ LV VRSKLVWLFDWHG RU QDLYH� ,Q

VLWXDWLRQV ZKHUH EHOLHYLQJ VKH ZLOO EHKDYH KHUVHOI LQ WKH IXWXUH PDNHV D SHUVRQ SHUFHLYH LW DV OHVV

FRVWO\ WR LQGXOJH WRGD\ �H�J�� DFWLYLWLHV ZLWK LPPHGLDWH FRVWV�� EHLQJ QDLYH DERXW VHOI�FRQWURO SURE�

OHPV FDQ KXUW WKH SHUVRQ VHYHUHO\� 2Q WKH RWKHU KDQG� LQ VLWXDWLRQV ZKHUH EHOLHYLQJ VKH ZLOO EHKDYH

KHUVHOI LQ WKH IXWXUH PDNHV D SHUVRQ SHUFHLYH LW DV PRUH FRVWO\ WR LQGXOJH WRGD\ �H�J�� DFWLYLWLHV ZLWK

LPPHGLDWH UHZDUGV�� EHLQJ VRSKLVWLFDWHG FDQ KXUW WKH SHUVRQ VHYHUHO\�

(FRQRPLF $SSOLFDWLRQV

:H QRZ H[SORUH WKH LPSOLFDWLRQV RI D SUHIHUHQFH IRU LPPHGLDWH JUDWLILFDWLRQ LQ WKUHH VSHFLILF

HFRQRPLF DSSOLFDWLRQV� HQJDJLQJ LQ DGGLFWLYH DFWLYLWLHV� GHVLJQLQJ LQFHQWLYH VFKHPHV IRU SHRSOH

ZKR SURFUDVWLQDWH� DQG FRQVXPHU EHKDYLRU DQG PDUNHWLQJ VWUDWHJ\� �7KHVH H[DPSOHV UHI OHFW RXU

RZQ UHVHDUFK LQWHUHVWV� FRQVSLFXRXVO\ DEVHQW IURP RXU GLVFXVVLRQ LV ZKDW LV SUREDEO\ WKH PRVW

LPSRUWDQW HFRQRPLF DSSOLFDWLRQ ¤ VDYLQJ EHKDYLRU��

$GGLFWLRQ

$ SUHIHUHQFH IRU LPPHGLDWH JUDWLILFDWLRQ KDV LPSRUWDQW LPSOLFDWLRQV IRU WKH FRQVXPSWLRQ RI

KDUPIXO DGGLFWLYH SURGXFWV� VLQFH VXFK FRQVXPSWLRQ LQYROYHV \LHOGLQJ WRGD\ WR D VDOLHQW GHVLUH

WKDW KDV FRVWV LQ WKH IXWXUH� 5HFHQWO\� HFRQRPLVWV KDYH SURSRVHG PRGHOV RI ¨̈ UDWLRQDO DGGLFWLRQ©©

WKDW FDSWXUH WKH HVVHQFH RI KDUPIXO DGGLFWLYH SURGXFWV E\ LGHQWLI\LQJ WZR FUXFLDO SURSHUWLHV RI DG�

GLFWLYH SURGXFWV �%HFNHU 	 0XUSK\� ����� %HFNHU� *URVVPDQ 	 0XUSK\� ����� ������ )LUVW� WKH\

LQYROYH QHJDWLYH LQWHUQDOLWLHV � &XUUHQW FRQVXPSWLRQ QHJDWLYHO\ DIIHFWV IXWXUH ZHOO EHLQJ�� 1HJDWLYH

LQWHUQDOLWLHV LQFOXGH IXWXUH KHDOWK� FDUHHU� DQG SHUVRQDO SUREOHPV FDXVHG E\ FRQVXPSWLRQ� DV ZHOO DV

¨̈ WROHUDQFH©© ¤ IXWXUH KLWV \LHOG OHVV DQG OHVV SOHDVXUH� 6HFRQG� KDUPIXO DGGLFWLYH DFWLYLWLHV LQYROYH

KDELW IRUPDWLRQ � &XUUHQW FRQVXPSWLRQ LQFUHDVHV WKH PDUJLQDO XWLOLW\ IURP IXWXUH FRQVXPSWLRQ �L�H��

WKH IXWXUH GHVLUH IRU WKH SURGXFW�� 1HJDWLYH LQWHUQDOLWLHV DQG KDELW IRUPDWLRQ FRPELQH WR FUHDWH WKH

ZHOO�NQRZQ WUDS RI DGGLFWLRQ� $V D SHUVRQ FRQVXPHV PRUH DQG PRUH RI DQ DGGLFWLYH SURGXFW� VKH

JHWV OHVV DQG OHVV SOHDVXUH IURP WKLV FRQVXPSWLRQ� \HW VKH PD\ FRQWLQXH WR FRQVXPH WKH SURGXFW

EHFDXVH UHIUDLQLQJ EHFRPHV PRUH DQG PRUH SDLQIXO�

��



7KHVH PRGHOV RI UDWLRQDO DGGLFWLRQ� KRZHYHU� D SULRUL UXOH RXW VHOI�FRQWURO SUREOHPV� ZKLFK

PDQ\ REVHUYHUV DVVRFLDWH ZLWK DGGLFWLYH EHKDYLRU� 2©'RQRJKXH 	 5DELQ �����E� SURSRVH D PRGHO

RI VHOI�FRQWURO SUREOHPV LQ DGGLFWLRQ� D VLPSOLILHG YHUVLRQ RI ZKLFK ZH SUHVHQW KHUH� 6XSSRVH

WKDW LQ DQ\ JLYHQ SHULRG D SHUVRQ PXVW FKRRVH ZKHWKHU WR FRQVXPH DQ DGGLFWLYH SURGXFW� ZKHUH

KHU FKRLFHV DUH WR HLWKHU ¨̈ KLW©© RU ¨̈ UHIUDLQ©©� &RQVLGHU DQ H[DPSOH ZKHUH D SHUVRQ©V OLIH KDV WKUHH

SHULRGV� ¨̈ \RXWK©©� ¨̈ PLGGOH DJH©©� DQG ¨̈ ROG DJH©©� 6XSSRVH IXUWKHU WKDW LQ DQ\ JLYHQ SHULRG D SHUVRQ

LV HLWKHU FXUUHQWO\ ¨̈ KRRNHG©© RU ¨̈ XQKRRNHG©©� GHSHQGLQJ RQ SDVW FRQVXPSWLRQ� $VVXPH WKH SHUVRQ

HQWHUV KHU \RXWK XQKRRNHG� EXW KLWWLQJ LQ RQH SHULRG RI KHU OLIH FDXVHV KHU WR EH KRRNHG LQ WKH QH[W

SHULRG� +HQFH� VKH HQWHUV KHU PLGGOH DJH KRRNHG LI DQG RQO\ LI VKH KLW LQ KHU \RXWK� DQG HQWHUV KHU

ROG DJH KRRNHG LI DQG RQO\ LI VKH KLW LQ KHU PLGGOH DJH� )LQDOO\� VXSSRVH WKDW WKH SHUVRQ©V SUHIHUHQFHV

LQ HDFK RI WKH WKUHH SHULRGV FDQ EH UHSUHVHQWHG E\ WKH IROORZLQJ LQVWDQWDQHRXV XWLOLWLHV�

XWLOLW\ IURP KLWWLQJ XWLOLW\ IURP UHIUDLQLQJ

ZKHQ XQKRRNHG �� �

ZKHQ KRRNHG �� ���

7KHUH DUH QHJDWLYH LQWHUQDOLWLHV KHUH� VLQFH WDNLQJ D KLW QRZ FDXVHV WKH SHUVRQ WR EH KRRNHG LQ

WKH IXWXUH� DQG KHU LQVWDQWDQHRXV XWLOLW\ LV DOZD\V ORZHU LI VKH LV KRRNHG WKDQ LI VKH LV XQKRRNHG�

7KHUH LV DOVR KDELW IRUPDWLRQ KHUH� VLQFH WKH QHW EHQHILW RI KLWWLQJ QRZ LV JUHDWHU LI WKH SHUVRQ LV

KRRNHG �E�H�� E�2D� ' �.� WKDQ LI VKH LV XQKRRNHG ��f� f ' �f��

$V LQ WKH SUHYLRXV VHFWLRQ� ZH FRPSDUH WKH EHKDYLRU RI WKH WKUHH W\SHV RI SHRSOH XVLQJ WKH

SDUDPHWHUV B ' � DQG q ' �

2
� 7&V ZLOO UHIUDLQ LQ WKHLU \RXWK DQG LQ WKHLU PLGGOH DJH� EXW ZLOO KLW

LQ WKHLU ROG DJH �ZKHQ WKH\ QR ORQJHU ZRUU\ DERXW EHLQJ KRRNHG LQ WKH IXWXUH�� QDLIV ZLOO UHIUDLQ

LQ WKHLU \RXWK EXW KLW LQ WKHLU PLGGOH DQG ROG DJH� DQG VRSKLVWLFDWHV ZLOO KLW WKURXJKRXW WKHLU OLYHV�

�6HH WKH $SSHQGL[ IRU FDOFXODWLRQV��

,Q WKLV H[DPSOH� QDLIV LQGXOJH LQ WKH DGGLFWLYH DFWLYLW\ PRUH WKDQ 7&V� 7KLV UHVXOW WXUQV RXW WR

EH TXLWH JHQHUDO� $ SUHIHUHQFH IRU LPPHGLDWH JUDWLILFDWLRQ FRPELQHG ZLWK D EHOLHI WKDW LQ WKH IXWXUH

VKH ZLOO QRW KDYH VXFK D SUHIHUHQFH ZLOO DOZD\V OHDG D SHUVRQ WR RYHUFRQVXPH DGGLFWLYH SURGXFWV�

7KH PRUH VXUSULVLQJ REVHUYDWLRQ LV WKDW VRSKLVWLFDWHV LQ WKLV H[DPSOH LQGXOJH LQ WKH DGGLFWLYH

DFWLYLW\ PRUH WKDQ QDLIV� 7KLV UHVXOW UHI OHFWV WKH UROH RI VRSKLVWLFDWHV© FRUUHFW SHVVLPLVP DERXW

IXWXUH EHKDYLRU� :KLOH QDLIV LQ WKHLU \RXWK RSWLPLVWLFDOO\ DQG LQFRUUHFWO\ EHOLHYH WKH\ ZLOO VXUHO\

UHIUDLQ GXULQJ PLGGOH DJH� VRSKLVWLFDWHV NQRZ WKH\ ZLOO KLW QR PDWWHU ZKDW GXULQJ PLGGOH DJH� ,I

D JRRG LV KDELW�IRUPLQJ� KRZHYHU� JHWWLQJ KRRNHG QRZ LV PRUH FRVWO\ ZKHQ D SHUVRQ WKLQNV VKH

��



ZLOO UHIUDLQ LQ WKH IXWXUH WKDQ ZKHQ VKH WKLQNV VKH ZLOO LQGXOJH LQ WKH IXWXUH� +HQFH� WKH YHU\

QDWXUH RI DGGLFWLYH DFWLYLWLHV LPSOLHV WKDW WKH PRUH D SHUVRQ WKLQNV VKH ZLOO PLVEHKDYH KHUVHOI LQ WKH

IXWXUH� WKH OHVV FRVWO\ VKH SHUFHLYHV FXUUHQW LQGXOJHQFH WR EH� $V GLVFXVVHG LQ WKH SUHYLRXV VHFWLRQ�

WKLV LV SUHFLVHO\ WKH W\SH RI HQYLURQPHQW ZKHUH VRSKLVWLFDWLRQ FDQ H[DFHUEDWH VHOI�FRQWURO SUREOHPV�

.QRZLQJ VKH ZLOO HYHQWXDOO\ JHW DGGLFWHG PDNHV D SHUVRQ UHDVRQ WKDW VKH PLJKW DV ZHOO JHW DGGLFWHG

QRZ�

7KLV H[DPSOH RI DGGLFWLRQ� KRZHYHU� KDV WKH FUXFLDO IHDWXUH WKDW WKH LQVWDQWDQHRXV XWLOLWLHV DUH

VWDWLRQDU\ ¤ WKH XWLOLWLHV IURP KLWWLQJ DQG UHIUDLQLQJ GHSHQG RQO\ RQ ZKHWKHU WKH SHUVRQ LV FXUUHQWO\

KRRNHG� DQG QRW GLUHFWO\ RQ KHU DJH� ,W LV SUHVXPDEO\ PRUH UHDOLVWLF WR DVVXPH WKDW D SHUVRQ©V WHPS�

WDWLRQ WR KLW LV KLJKHU LQ \RXWK WKDQ ROG DJH� UHI OHFWLQJ ERWK WKH \RXQJ ERG\©V SK\VLFDO UHVLOLHQFH

DQG IRUFHV VXFK DV SHHU SUHVVXUH� ,QGHHG� WKH SUHGLFWLRQ WKDW DOO WKUHH W\SHV FRQVXPH WKH DGGLFWLYH

SURGXFW LQ WKHLU ROG DJH KLQWV DW WKH XQUHDOLVP RI WKH DERYH H[DPSOH� ,Q IDFW� PRGLI\LQJ WKH H[�

DPSOH WR FDSWXUH WKH LGHD WKDW FRQVXPSWLRQ PD\ EH PRUH DWWUDFWLYH LQ \RXWK KDV VRPH LPSRUWDQW

LPSOLFDWLRQV� &RQVLGHU WKH IROORZLQJ LQVWDQWDQHRXV XWLOLWLHV�

XWLOLW\ IURP KLWWLQJ XWLOLW\ IURP UHIUDLQLQJ

LQ \RXWK ZKHQ XQKRRNHG �� �

LQ PLGGOH DJH ZKHQ XQKRRNHG �� �

LQ PLGGOH DJH ZKHQ KRRNHG �� ���

LQ ROG DJH ZKHQ XQKRRNHG �� �

LQ ROG DJH ZKHQ KRRNHG ��� ���

7KH XWLOLWLHV GXULQJ PLGGOH DJH DUH DV EHIRUH� ZKLOH ZH KDYH FKDQJHG WKH XWLOLWLHV IRU ERWK \RXWK

DQG ROG DJH� 7KH SHUVRQ KDV D GHFUHDVHG GHVLUH WR KLW LQ KHU ROG DJH� LQ IDFW� HDFK W\SH ZLOO KLW LQ

KHU ROG DJH LI DQG RQO\ LI VKH LV KRRNHG� ,Q DGGLWLRQ� ZH KDYH PRGLILHG WKH H[DPSOH VR WKDW WKH

SHUVRQ KDV DQ LQFUHDVHG GHVLUH WR KLW LQ KHU \RXWK� ZKLFK LV PRUH WKDQ RIIVHW E\ WKH GHFUHDVHG GHVLUH

WR KLW LQ ROG DJH ��� YHUVXV ����� VR WKDW D OLIHWLPH RI DGGLFWLRQ LV OHVV GHVLUDEOH WKDQ LQ WKH SUHYLRXV

H[DPSOH�

7KLV PRGLILFDWLRQ OHDGV WR D YHU\ GLIIHUHQW SDWWHUQ RI EHKDYLRU� 7&V DQG VRSKLVWLFDWHV QRZ UHIUDLQ

WKURXJKRXW WKHLU OLYHV� DQG QDLIV QRZ KLW WKURXJKRXW WKHLU OLYHV� �7KH FDOFXODWLRQV DUH OHIW WR WKH

UHDGHU�� 7KDW 7&V QRZ UHIUDLQ WKURXJKRXW LV QRW VXUSULVLQJ� VLQFH FRQVXPLQJ LQ ROG DJH LV OHVV

GHVLUDEOH� 2I PRUH LQWHUHVW LV KRZ PRGLI\LQJ WKH H[DPSOH LQ WKLV ZD\ DIIHFWV VRSKLVWLFDWHV DQG

QDLIV LQ RSSRVLWH GLUHFWLRQV� 6RSKLVWLFDWHV LQGXOJH OHVV WKDQ EHIRUH �WKH\ QRZ QHYHU KLW ZKHUHDV

��



EHIRUH WKH\ KLW DOZD\V�� DQG QDLIV LQGXOJH PRUH WKDQ EHIRUH �WKH\ QRZ KLW DOZD\V ZKHUHDV EHIRUH

WKH\ UHIUDLQHG LQ WKHLU \RXWK��

7KH EHKDYLRU LQ WKHVH H[DPSOHV UHI OHFWV D FRXSOH RI LPSRUWDQW SRLQWV� )LUVW� WKH SHVVLPLVP LQWX�

LWLRQ GHVFULEHG DERYH DQG LQ WKH SUHYLRXV VHFWLRQ LJQRUHV WKH SRVVLELOLW\ WKDW IXWXUH EHKDYLRU PD\

GHSHQG RQ WRGD\©V EHKDYLRU� ,Q WKH PRGLILHG H[DPSOH� VRSKLVWLFDWHV ZRXOG OLNH WR KLW LQ WKHLU \RXWK

DQG WKHQ UHIUDLQ LQ ERWK PLGGOH DQG ROG DJH� +RZHYHU� WKH\ FRUUHFWO\ SUHGLFW WKDW LI WKH\ HQWHU PLG�

GOH DJH KRRNHG� WKHQ WKH\ ZLOO KLW LQ ERWK PLGGOH DJH DQG ROG DJH� ZKHUHDV LI WKH\ HQWHU PLGGOH

DJH XQKRRNHG� WKHQ WKH\ ZLOO UHIUDLQ LQ ERWK PLGGOH DJH DQG ROG DJH� +HQFH� VRSKLVWLFDWHV UHIUDLQ

LQ WKHLU \RXWK EHFDXVH LW LV UHTXLUHG WR LQGXFH JRRG EHKDYLRU LQ WKH IXWXUH� 7KLV UHVXOW UHI OHFWV WKH

VRSKLVWLFDWHV© PRUH JHQHUDO WHQGHQF\ WR ORRN IRU ZD\V WR LQI OXHQFH IXWXUH EHKDYLRU� RU WR PDNH DW�

WHPSWV DW ¨̈ VHOI�FRQWURO©© ¤ IRUHJRLQJ DQ RWKHUZLVH HQWLFLQJ RSWLRQ VROHO\ WR PRGLI\ IXWXUH FRQGXFW�

,QGHHG� WKRXJK WKH QXPEHUV LQ WKLV H[DPSOH GRQ©W JHQHUDWH WKH SKHQRPHQRQ� LW LV HDV\ WR FRQVWUXFW

DGGLFWLRQ H[DPSOHV LQ ZKLFK DWWHPSWV DW ¨̈ VHOI�FRQWURO©© FDQ LQ IDFW OHDG WR SUHHPSWLYH RYHUFRQWURO

RI WKH VRUW GLVFXVVHG LQ WKH SUHYLRXV VHFWLRQ� ,Q VLWXDWLRQV ZKHUH 7&V FRQVXPH ZKLOH \RXQJ DQG

WKHQ ODWHU TXLW� VRSKLVWLFDWHV PD\ QHYHU FRQVXPH EHFDXVH WKH\ FRUUHFWO\ SUHGLFW WKH\ ZLOO QRW EH DEOH

WR TXLW� $ VXIILFLHQWO\ IRUHVLJKWHG \RXQJ SHUVRQ DZDUH RI KHU VHOI�FRQWURO SUREOHP PD\ FRQVXPH

OHVV RI DQ DGGLFWLYH JRRG WKDQ ZRXOG EH LGHDO IURP D ORQJ�UXQ SHUVSHFWLYH�

2XUPRGLILHG DGGLFWLRQ H[DPSOH DOVR LOOXVWUDWHV DQ LPSRUWDQW SKHQRPHQRQ PLVVLQJ IURP RXU ILUVW

DGGLFWLRQ H[DPSOH� (YHQ ZKHQ LW LV ZHOO ZRUWK WKHLU ZKLOH� QDLIV QHYHU TXLW RQFH WKH\ JHW KRRNHG�

0RUH WKDQ IDLOLQJ WR TXLW EHFDXVH WKH LPPHGLDWH FRVW LV WRR KLJK� QDLIV PD\ QRW TXLW EHFDXVH WKH\

LQFRUUHFWO\ EHOLHYH WKH\ ZLOO TXLW QH[W SHULRG� 7KLV IDLOXUH WR TXLW DGGLFWLYH DFWLYLWLHV LV VWULNLQJO\

VLPLODU� SV\FKRORJLFDOO\� EHKDYLRUDOO\� DQG LQ WKH PDJQLWXGH RI KDUP GRQH� WR WKH SURFUDVWLQDWLRQ

H[DPSOH RI WKH SUHYLRXV VHFWLRQ� DQG WR SURFUDVWLQDWLRQ PRUH JHQHUDOO\� ¨̈ 4XLWWLQJ©© LV D WDVN ZLWK

LPPHGLDWH FRVWV DQG ORQJ�UXQ EHQHILWV� H[DFWO\ WKH W\SH RI WKLQJ SHRSOH FRQVWDQWO\ SXW RII GRLQJ

XQGHU WKH EHOLHI WKDW ZH ZLOO GR LW WRPRUURZ� %HFDXVH QDLIV SUHGLFW WKDW WKH\ ZLOO TXLW HYHQ YHU\

KDUPIXO DGGLFWLRQV� WKH\ PD\ EH TXLWH VXVFHSWLEOH WR ODUJH WHPSWDWLRQV GXULQJ \RXWK �RU DIWHU WUDX�

PDWLF H[SHULHQFHV VXFK DV GLYRUFH�� ,Q WKH IDFH RI VXFK ODUJH WHPSWDWLRQV� QDLIV GHFLGH LW LV RSWLPDO

WR LQGXOJH QRZ DQG WKHQ TXLW LQ WKH IXWXUH� %XW ZKHQ WKH IXWXUH DUULYHV� WKH\ GHFLGH QRW WR TXLW� 7KLV

LV SUHFLVHO\ ZKDW KDSSHQV WR QDLIV LQ RXU PRGLILHG H[DPSOH ¤ QDLIV KLW LQ WKHLU \RXWK EHOLHYLQJ WKH\

ZLOO UHIUDLQ LQ WKHLU ROG DJH�

:KHQ DUH SHRSOH VXVFHSWLEOH WR DGGLFWLRQV WKDW FDXVH VHYHUH ZHOIDUH ORVVHV GXH WR WKH FRP�

��



SRXQGLQJ RI VHOI�FRQWURO SUREOHPV" 6RSKLVWLFDWHV VXIIHU VHYHUH DGGLFWLRQV ZKHQ DGGLFWLRQ LV QHDUO\

LQHYLWDEOH� DV LQ RXU ILUVW VWDWLRQDU\ DGGLFWLRQ H[DPSOH� ,Q VXFK FDVHV� HYHQ D UHODWLYHO\ PLOG VHOI�

FRQWURO SUREOHP FDQ OHDG WR VHYHUHO\ KDUPIXO DGGLFWLRQ EHFDXVH RI WKH W\SH RI XQUDYHOLQJ GLVFXVVHG

LQ WKH SUHYLRXV VHFWLRQ� %XW LQ PRUH UHDOLVWLF HQYLURQPHQWV ZKHUH HYHQWXDOO\ D SHUVRQ ZLOO QRW EH

WHPSWHG DQ\PRUH DV ORQJ DV VKH FRQWUROV KHUVHOI QRZ� DV LQ RXU VHFRQG H[DPSOH� VRSKLVWLFDWHV GR QRW

VXIIHU KDUPIXO DGGLFWLRQV� %HFDXVH ZH VXVSHFW WKDW PRVW DGGLFWLYH SURGXFWV HYHQWXDOO\ ORVH WKHLU

DSSHDO� WKHVH UHVXOWV PD\ VXJJHVW WKDW ¨̈ VRSKLVWLFDWHG VHOI�FRQWURO SUREOHPV©© DUH QRW D PDMRU VRXUFH

RI KDUPIXO DGGLFWLRQV� (YHQ VR� ZH DUH FDXWLRXV LQ LQWHUSUHWLQJ WKHVH UHVXOWV WRR VWURQJO\� EHFDXVH

VRSKLVWLFDWLRQ FRXOG VWLOO OHDG WR FRVWO\ DGGLFWLRQV LQ RQH©V \RXWK� ,I D SHUVRQ VHHV LW DV LQHYLWDEOH

WKDW VKH ZLOO FRQVXPH LQ KHU ��©V �DQG WKHQ TXLW LQ KHU ��©V�� VRSKLVWLFDWLRQ PD\ OHDG KHU WR GHFLGH

VKH PLJKW DV ZHOO JHW DGGLFWHG LQ KHU WHHQV�

1DLIV� LQ FRQWUDVW� FDQ VXIIHU VHYHUH ZHOIDUH ORVVHV LQ VLWXDWLRQV ZKHUH WKH\ LQGXOJH ZKLOH QDLYHO\

EHOLHYLQJ WKH\ ZLOO ODWHU TXLW� +HQFH� QDLIV DUH SDUWLFXODUO\ VXVFHSWLEOH WR VHYHUH DGGLFWLRQV LQ HQ�

YLURQPHQWV VXFK DV WKH \RXWKIXO H[DPSOH DERYH ZKHUH WKHUH LV D WHPSRUDULO\�ODUJH WHPSWDWLRQ WR

LQGXOJH� 1DLIV LQGXOJH HYHU\ GD\ GXULQJ FROOHJH� SODQQLQJ WR TXLW DV VRRQ DV WKH\ JUDGXDWH ¤ DQG

WKHQ LQGXOJH HYHU\ GD\ DIWHU JUDGXDWLRQ IRU WKH UHVW RI WKHLU OLYHV� DOZD\V SODQQLQJ WR TXLW WKH QH[W

GD\�

2XU GLVFXVVLRQ KHUH KDV� RI FRXUVH� LJQRUHG D QXPEHU RI RWKHU IDFWRUV WKDW SUREDEO\ SOD\ D UROH

LQ DGGLFWLRQ� )RU LQVWDQFH� ZH KDYH DVVXPHG WKURXJKRXW WKDW D SHUVRQ KDV SHUIHFW DZDUHQHVV RI

KRZ FXUUHQW FRQVXPSWLRQ DIIHFWV IXWXUH LQVWDQWDQHRXV XWLOLWLHV� +RZHYHU� LW VHHPV OLNHO\ WKDW SHR�

SOH RIWHQ PD\ QRW IXOO\ XQGHUVWDQG WKH KDELW�IRUPLQJ DQG QHJDWLYH�LQWHUQDOLW\ SURSHUWLHV RI KDUPIXO

DGGLFWLYH SURGXFWV� $ SHUVRQ PD\ VPRNH ZKHQ VKH LV \RXQJ PHUHO\ EHFDXVH VKH GRHVQ©W KRZ EDG

IRU KHU� RU KRZ DGGLFWLYH� VPRNLQJ LV� :H KDYH DOVR DVVXPHG WKDW WKH IRUP RI D SHUVRQ©V P\RSLD

LV WKH VDPH DW DOO DJHV DQG LQ DOO FRQWLQJHQFLHV� ,QVWHDG� D \RXQJ SHUVRQ PLJKW KDYH DQ H[WUHPH

WLPH�FRQVLVWHQW P\RSLD� DQG�RU WKH VHYHULW\ RI WKH SUHIHUHQFH IRU LPPHGLDWH JUDWLILFDWLRQ PLJKW

GHSHQG RQ KRZ KRRNHG D SHUVRQ FXUUHQWO\ LV� 7KHVH DQG RWKHU IDFWRUV PLVVLQJ IURP PRGHOV RI LP�

PHGLDWH JUDWLILFDWLRQ DORQJ WKH OLQHV SUHVHQWHG KHUH DUH OLNHO\ WR EH PDMRU H[SODQDWLRQV IRU KDUPIXO

DGGLFWLRQV�

��



,QFHQWLYH 6FKHPHV IRU $JHQWV :KR 3URFUDVWLQDWH

7KH PRGHO LQ WKH WKLUG VHFWLRQ LOOXVWUDWHV KRZ VHOI�FRQWURO SUREOHPV FDQ OHDG D SHUVRQ WR SUR�

FUDVWLQDWH LQ FRPSOHWLQJ DQ XQSOHDVDQW WDVN� 7KH IDFW WKDW SHRSOH WHQG WR LQHIILFLHQWO\ SURFUDVWLQDWH

JLYHV ULVH WR WKH TXHVWLRQ RI KRZ WR SURYLGH LQFHQWLYHV WR FRPEDW LW� 2©'RQRJKXH 	 5DELQ �����D�

H[DPLQH WKH GHVLJQ RI LQFHQWLYH VFKHPHV IRU SURFUDVWLQDWRUV WKDW SURYLGH UHZDUGV EDVHG RQ ZKHQ

WKH SHUVRQ FRPSOHWHV VRPH WDVN� ,QGHHG� VXFK WHPSRUDO LQFHQWLYH VFKHPHV DUH D FHQWUDO DVSHFW WR

RUJDQL]DWLRQDO GHVLJQ DQG PDQ\ W\SHV RI FRQWUDFWV� 3HRSOH IDFH SXQLVKPHQWV IRU GHOD\� ERWK H[SOLFLW

LQ WKH IRUP RI GHFUHDVHG FRPSHQVDWLRQ� DQG LPSOLFLW LQ DGPRQLWLRQV IURP VXSHUYLVRUV DQG GHFD\ LQ

UHSXWDWLRQ�

:H DQDO\]H D VSHFLILF FDVH� $ VLQJOH SHUVRQ� WKH ¨̈ SULQFLSDO©©� KLUHV DQRWKHU SHUVRQ� WKH ¨̈ DJHQW©©�

WR SHUIRUP D VLQJOH WDVN� ZKHUH ¨̈ ZDJHV©© SURYLGH WKH VROH LQFHQWLYH ZLWK ZKLFK WR LQGXFH WKH DJHQW

WR FRPSOHWH WKH WDVN� 7KH OHVVRQV IURP WKLV PRGHO� KRZHYHU� FDUU\ RYHU WR PRUH JHQHUDO VHWWLQJV LI

ZH LQWHUSUHW WKH ¨̈ SULQFLSDO©© DV DQ RUJDQL]DWLRQ RU VXSHUYLVRU� WKH ¨̈ ZDJHV©© DV QRQ�ZDJH FRPSHQ�

VDWLRQ DQG WDFLW UHZDUGV DQG SXQLVKPHQWV� DQG WKH ¨̈ LQFHQWLYH VFKHPH©© DV D JHQHUDO RUJDQL]DWLRQDO

XQGHUVWDQGLQJ DERXW WKH HIIHFWV RI GHOD\�

6XSSRVH D SULQFLSDO KLUHV DQ DJHQW WR FRPSOHWH VRPH WDVN� 7KH SULQFLSDO IDFHV D GHOD\ FRVW � 7KH

WDVN LVPRUH YDOXDEOH WR KHUZKHQ GRQH VRRQHU UDWKHU WKDQ ODWHU� %XW WKH DJHQW IDFHV D WDVN FRVW� ZKLFK

LQFRUSRUDWHV WKH GLIILFXOW\ �DQG XQSOHDVDQWQHVV� RI FRPSOHWLQJ WKH WDVN� DV ZHOO DV WKH RSSRUWXQLW\

FRVWV RI IRUHJRQH RXWVLGH RSWLRQV� 7KLV WDVN FRVW ZLOO W\SLFDOO\ EH VWRFKDVWLF� YDU\LQJ IURP GD\ WR

GD\� DQG RQO\ WKH DJHQW FDQ REVHUYH LW� (IILFLHQW EHKDYLRU PLQLPL]HV WKH VXP RI H[SHFWHG GHOD\

FRVWV DQG H[SHFWHG WDVN FRVWV� ,I WKH YDULDWLRQ LQ WDVN FRVWV LV VXIILFLHQWO\ KLJK� HIILFLHQW EHKDYLRU

FDOOV IRU WKH DJHQW WR ZDLW ZKHQ WKH WDVN�FRVW UHDOL]DWLRQ LV KLJK� DQG WR FRPSOHWH WKH WDVN ZKHQ WKH

WDVN�FRVW UHDOL]DWLRQ LV ORZ� )RU H[DPSOH� VXSSRVH WKH SULQFLSDO IDFHV D FRVW RI �� IRU HDFK GD\ WKH

WDVN LV GHOD\HG �ZLWK QR GHDGOLQH� EXW WKH WDVN PXVW HYHQWXDOO\ EH GRQH�� 6XSSRVH IXUWKHU WKDW WKH

WDVN UHTXLUHV D VLQJOH GD\©V ZRUN E\ WKH DJHQW� DQG WKDW RQ DQ\ JLYHQ GD\ WKH WDVN FRVW IRU WKH DJHQW

WUDQVODWHG LQWR GROODU WHUPV LV HLWKHU �� RU ��� ZLWK DQ HTXDO SUREDELOLW\ RI HDFK� ,Q WKLV H[DPSOH� LW

LV HIILFLHQW IRU WKH DJHQW WR EH VHOHFWLYH ¤ ZDLW IRU WKH ILUVW WLPH KH JHWV WKH ORZ WDVN�FRVW UHDOL]DWLRQ

RI ����

2XU IRFXV LV ZKHWKHU HIILFLHQW EHKDYLRU FDQ EH LQGXFHG E\ WHPSRUDO LQFHQWLYH VFKHPHV� ZKHUH D

WHPSRUDO LQFHQWLYH VFKHPH LV D ZDJH FRQWUDFW LQ ZKLFK WKH ZDJH GHSHQGV RQO\ RQ ZKHQ WKH DJHQW

FRPSOHWHV WKH WDVN� ,PSRUWDQWO\� WKH ZDJH FDQQRW EH FRQWLQJHQW RQ WKH WDVN�FRVW UHDOL]DWLRQ� SRV�

��



VLEO\ EHFDXVH WKH SULQFLSDO FDQQRW REVHUYH WKH WDVN FRVW� ,Q FRQWUDVW� RQ DQ\ JLYHQ GD\ WKH DJHQW

REVHUYHV WKH WDVN FRVW EHIRUH FKRRVLQJ ZKHWKHU WR SHUIRUP WKH WDVN� 7DVN FRVWV DUH LQFXUUHG LPPH�

GLDWHO\� ZKHUHDV DOO ZDJHV DUH GHOD\HG� ZKLFK LPSOLHV WKDW DJHQWV ZLWK D SUHIHUHQFH IRU LPPHGLDWH

JUDWLILFDWLRQ ZLOO WHQG WR SURFUDVWLQDWH�

7R VLPSOLI\ RXU GLVFXVVLRQ� ZH UHVWULFW DWWHQWLRQ WR D FRPSDULVRQ RI 7&V DQG QDLIV� DQG DVVXPH

B ' �� 7&V ZLOO EHKDYH HIILFLHQWO\ LI WKH SXQLVKPHQW IRU GHOD\ LV H[DFWO\ LGHQWLFDO WR WKH GHOD\ FRVW

LQFXUUHG E\ WKH SULQFLSDO� ,QWXLWLYHO\� VLQFH 7&V GR QRW SURFUDVWLQDWH� LW LV RSWLPDO IRU WKH LQFHQWLYH

VFKHPH WR LQWHUQDOL]H WKH SULQFLSDO©V GHOD\ FRVWV� LQ ZKLFK FDVH 7&V ZLOO ZHLJK WKHVH GHOD\ FRVWV

DJDLQVW WKHLU WDVN FRVW H[DFWO\ DV HIILFLHQF\ UHTXLUHV� ,Q RXU VLPSOH H[DPSOH DERYH� VLQFH WKHUH LV

D FRQVWDQW GHOD\ FRVW RI ��� 7&V ZLOO EHKDYH HIILFLHQWO\ IRU DQ\ WHPSRUDO LQFHQWLYH VFKHPH ZLWK D

FRQVWDQW SXQLVKPHQW IRU GHOD\ RI ���

)RU QDLIV� LQ FRQWUDVW� PHUHO\ LQWHUQDOL]LQJ WKH SULQFLSDO©V GHOD\ FRVWV LQWR WKH LQFHQWLYH VFKHPH

LV RIWHQ QRW VXIILFLHQW WR LQGXFH HIILFLHQW EHKDYLRU EHFDXVH WKH\ KDYH DQ LQHIILFLHQW WHQGHQF\ WR

SURFUDVWLQDWH� ,Q RXU H[DPSOH� IRU LQVWDQFH� D FRQVWDQW SXQLVKPHQW IRU GHOD\ RI �� LV QRW HQRXJK

WR RYHUFRPH WKH SURFUDVWLQDWRU\ WHQGHQFLHV RI QDLIV ZLWK q '
�

2
� 7KH SULQFLSDO FDQ QRQHWKHOHVV

LQGXFH HIILFLHQW EHKDYLRU E\ LQFUHDVLQJ WKH SXQLVKPHQW IRU GHOD\ VR DV WR FRXQWHUDFW WKH SURSHQVLW\

WR SURFUDVWLQDWH� ,Q RXU H[DPSOH� DQ\ SXQLVKPHQW IRU GHOD\ EHWZHHQ �� DQG ���ZLOO LQGXFH HIILFLHQW

EHKDYLRU E\ QDLIV �VHH WKH $SSHQGL[ IRU FDOFXODWLRQV�� 0RUH JHQHUDOO\� LI SHRSOH KDYH D SUHIHUHQFH

IRU LPPHGLDWH JUDWLILFDWLRQ� WKHQ LQFHQWLYH VFKHPHV GHVLJQHG WR FRPEDW SURFUDVWLQDWLRQ PXVW SXQLVK

GHOD\ E\ PRUH WKDQ LWV WUXH FRVW�

([DFWO\ KRZ PXFK H[WUD SXQLVKPHQW LV UHTXLUHG GHSHQGV FULWLFDOO\ RQ WKH DJHQW©V SURSHQVLW\ WR

SURFUDVWLQDWH� )RU LQVWDQFH� VXSSRVH ZH ZHUH WR PRGLI\ RXU H[DPSOH VR WKDW WKH WDVN FRVW ZDV HLWKHU

��� RU ���� DJDLQ ZLWK HTXDO SUREDELOLWLHV� ,Q RWKHU ZRUGV� WKHUH LV D ODUJHU PHDQ WDVN FRVW� EXW WKH

VDPH GLVWULEXWLRQ DURXQG WKH PHDQ� 7KLV FKDQJH PLJKW UHI OHFW WKDW WKH DJHQW ILQGV WKH WDVN PRUH

GLIILFXOW� RU KDV EHWWHU RXWVLGH RSWLRQV� :LWK WKLV PRGLILFDWLRQ� LW ZLOO VWLOO EH HIILFLHQW IRU WKH DJHQW

WR EH VHOHFWLYH� VLQFH EHLQJ VHOHFWLYH UHGXFHV H[SHFWHG WDVN FRVW E\ WKH VDPH DPRXQW DV EHIRUH� ,Q

DGGLWLRQ� D FRQVWDQW SXQLVKPHQW IRU GHOD\ RI �� ZLOO VWLOO LQGXFH HIILFLHQF\ IRU 7&V� %XW QRZ QDLIV

DUH PRUH SURQH WR SURFUDVWLQDWH� DQG LQGXFLQJ HIILFLHQW EHKDYLRU QRZ UHTXLUHV D SXQLVKPHQW IRU

GHOD\ EHWZHHQ ��� DQG ���� 7KXV� ZKHQ WDVN FRVWV DUH RQ DYHUDJH KLJKHU� DQG WKH DJHQW LV WKHUHIRUH

PRUH SURQH WR SURFUDVWLQDWH� D ODUJHU SXQLVKPHQW IRU GHOD\ LV UHTXLUHG�

8S WR WKLV SRLQW ZH KDYH DVVXPHG WKDW WKH SULQFLSDO NQRZV WKH DJHQW©V SURSHQVLW\ WR SURFUDVWLQDWH

��



�L�H�� VKH NQRZV q DQG WKH GLVWULEXWLRQ RI WDVN FRVWV�� ,I LQVWHDG ZH VXSSRVH VKH LV XQFHUWDLQ DERXW

WKH DJHQW©V SURSHQVLW\ WR SURFUDVWLQDWH� ZH JHW D TXDOLWDWLYHO\ GLIIHUHQW UHVXOW� 6XSSRVH VRPH SHRSOH

KDYH D VPDOO H[SHFWHG WDVN FRVW �HLWKHU �� RU ���� ZKLOH RWKHU SHRSOH KDYH D ODUJH H[SHFWHG WDVN

FRVW �HLWKHU ��� RU ����� ,I SHRSOH GR QRW SURFUDVWLQDWH �L�H�� HYHU\RQH LV D 7&�� WKLV DGGLWLRQDO

XQFHUWDLQW\ ZRXOG EH LUUHOHYDQW� VLQFH D FRQVWDQW SXQLVKPHQW IRU GHOD\ RI �� ZRXOG LQGXFH HIILFLHQW

EHKDYLRU IRU ERWK W\SHV RI SHRSOH�

%XW LI SHRSOH SURFUDVWLQDWH� WKH DGGLWLRQDO XQFHUWDLQW\ FKDQJHV HYHU\WKLQJ� %HFDXVH WKH VPDOO�

FRVW DJHQW UHTXLUHV D SXQLVKPHQW EHWZHHQ �� DQG ��� WR LQGXFH HIILFLHQW EHKDYLRU� ZKLOH WKH ODUJH�

FRVW DJHQW UHTXLUHV D SXQLVKPHQW EHWZHHQ ��� DQG ���� D FRQVWDQW SXQLVKPHQW IRU GHOD\ FDQQRW

LQGXFH HIILFLHQW EHKDYLRU IRU ERWK W\SHV� ,Q IDFW� QR WHPSRUDO LQFHQWLYH VFKHPH RI DQ\ NLQG FDQ

LQGXFH IXOO\ HIILFLHQW EHKDYLRU IRU ERWK W\SHV� :KLOH IXOO HIILFLHQF\ LV QRW SRVVLEOH� WKH PRVW HIIL�

FLHQW VFKHPH LQ WKLV H[DPSOH ZLOO EH D VRUW RI ¨̈ GHDGOLQH©© VFKHPH� $W ILUVW� GHOD\ ZLOO EH SXQLVKHG

PLOGO\ RU QRW DW DOO� EXW DIWHU VRPH GDWH LW ZLOO EH SXQLVKHG VHYHUHO\� 6XFK LQFHQWLYHV HQFRXUDJH

WKRVH ZLWK OLWWOH SURSHQVLW\ WR SURFUDVWLQDWH WR ZDLW XQWLO LW LV HIILFLHQW WR GR WKH WDVN �L�H�� QRW GR WKH

WDVN ULJKW DZD\ LI LW WXUQV RXW WR EH WRR FRVWO\�� ZKLOH DVVXULQJ WKDW WKRVH ZLWK JUHDWHU SURSHQVLW\ WR

SURFUDVWLQDWH GR QRW GHOD\ WRR ORQJ�

7R VXPPDUL]H� WKHQ� D SUHIHUHQFH IRU LPPHGLDWH JUDWLILFDWLRQ LPSOLHV WKDW SHRSOH KDYH D WHQGHQF\

WR SURFUDVWLQDWH RQ XQSOHDVDQW WDVNV� 7R FRPEDW SURFUDVWLQDWLRQ DQG LQGXFH HIILFLHQW EHKDYLRU� LQ�

FHQWLYH VFKHPHV PXVW SXQLVK GHOD\ E\ PRUH WKDQ LWV WUXH FRVW� )XUWKHUPRUH� LI WKH SULQFLSDO LV

XQFHUWDLQ DERXW WKH DJHQW©V SURSHQVLW\ WR SURFUDVWLQDWH� WKH PRVW HIILFLHQW LQFHQWLYH VFKHPHV ZLOO

RIWHQ LQYROYH ¨̈ GHDGOLQHV©© DV D ZD\ RI FRPEDWWLQJ WKH GLIIHULQJ GHJUHHV RI SURFUDVWLQDWLRQ�

%HIRUH OHDYLQJ WKLV H[DPSOH� WKHUH DUH WZR WHFKQLFDO SRLQWV WKDWZH VKRXOG PHQWLRQ� )LUVW� WKH GLV�

FUHWH ¨̈ GHDGOLQH©© UHVXOW UHOLHV RQ WKHUH EHLQJ GLVFUHWH W\SHV� ZKHUH D GHDGOLQH UHSUHVHQWV LQFHQWLYHV

DGMXVWLQJ WR DGGUHVV WKH QH[W W\SH� ,I WKHUH LV D FRQWLQXXP RI XQREVHUYHG W\SHV� WKH PRUH JHQHUDO

UHVXOW LV WKDW WKH SXQLVKPHQW IRU GHOD\ VKRXOG EHFRPH PRUH DQG PRUH VHYHUH DV WLPH SDVVHV�

6HFRQG� D SULQFLSDO KLULQJ D QDLYH DJHQWPD\ FKRRVH QRW WR LQGXFH HIILFLHQW EHKDYLRU� EXW UDWKHU WR

WDNH DGYDQWDJH RI WKH DJHQW©V LQFRUUHFW SUHGLFWLRQV DERXW KLV RZQ EHKDYLRU DQG WKHUHE\ ¨̈ ELON©© KLP

RI PRQH\� :KLOH VXFK ¨̈ ELONLQJ FRQWUDFWV©© DUH WHFKQLFDOO\ SRVVLEOH� ZH IHHO WKHUH DUH D QXPEHU RI

UHDVRQV ZK\ VXFK FRQWUDFWV DUH OLNHO\ QRW WR EH XVHG� 3HUKDSV PRVW LPSRUWDQWO\� LI D SULQFLSDO HQWHUV

LQWR QXPHURXV FRQWUDFWV� LW LV OLNHO\ WKH SULQFLSDO ZRXOG ZDQW WR GHYHORS D UHSXWDWLRQ IRU RIIHULQJ

FRQWUDFWV ZKLFK DJHQWV ILQG RQ DYHUDJH H[ SRVW DFFHSWDEOH� )RU D PRUH FRPSOHWH GLVFXVVLRQ RI WKHVH

��



LVVXHV� VHH 2©'RQRJKXH 	 5DELQ �����D��

&RQVXPHU &KRLFH DQG 0DUNHWLQJ

7KH UROH RI VHOI�FRQWURO LQ SXUFKDVLQJ GHFLVLRQV LV ZHOO�NQRZQ DPRQJ PDUNHWLQJ H[SHUWV� )RU

LQVWDQFH� :HUWHQEURFK ������ GHVFULEHV KRZ QDXJKW\ JRRGV DUH RIWHQ VROG LQ VPDOO SDFNDJHV� VLQFH

SHRSOH ZKR NQRZ WKH\ KDYH D UHJUHWWDEOH WHQGHQF\ WR RYHUFRQVXPH D SURGXFW WHQG QRW WR EX\ LW LQ

ODUJH SDFNDJHV��� 0RUH JHQHUDOO\� D SUHIHUHQFH IRU LPPHGLDWH JUDWLILFDWLRQ KDV LPSRUWDQW LPSOLFD�

WLRQV IRU D EURDG DUUD\ RI GD\�WR�GD\ FRQVXPHU FKRLFHV� DQG WKHUHIRUH DOVR IRU KRZ ILUPV SDFNDJH

DQG SULFH FRQVXPHU JRRGV� :H NQRZ RI QR H[WHQGHG IRUPDO HFRQRPLF DQDO\VLV LQ WKLV UHDOP� EXW

ZH SUHVHQW D FRXSOH RI H[DPSOHV WR LOOXVWUDWH WKH SRWHQWLDO IRU WKH JHQHUDO PRGHO RI LPPHGLDWH JUDW�

LILFDWLRQ WR HOXFLGDWH PDUNHWLQJ DQG FRQVXPHU�HFRQRPLF LVVXHV�

:H EHJLQ ZLWK WKH H[DPSOH RI SHRSOH EX\LQJ WHPSWLQJ JRRGV LQ VPDOO SDFNDJHV HYHQ ZKHQ WKRVH

JRRGV DUH DOVR DYDLODEOH LQ ODUJHU SDFNDJHV DW VPDOOHU SHU�XQLW SULFHV� )RU H[DPSOH� VXSSRVH D

SHUVRQ FDQ EX\ LFH FUHDP HLWKHU LQ SLQWV RU TXDUWV DW YLUWXDOO\ WKH VDPH SULFH� VR WKDW SLQWV KDYH

QHDUO\ GRXEOH WKH SHU�XQLW SULFH� �,QGHHG� WKH SRLQW RI WKLV H[DPSOH ZLOO KDYH OLWWOH WR GR ZLWK SULFH

¤ DVVXPH WKDW WKH SULFH LV VXIILFLHQWO\ ORZ WKDW LW LV VDWLDWLRQ RU IDW WKDW GHWHUPLQHV FRQVXPSWLRQ� QRW

SULFH�� 6XSSRVH IXUWKHU WKDW� IURP D ORQJ�UXQ SHUVSHFWLYH� WKH SHUVRQ ZRXOG OLNH WR FRQVXPH RQH

SLQW HDFK QLJKW� KRZHYHU� KHU SUHIHUHQFH IRU LPPHGLDWH JUDWLILFDWLRQ PHDQV VKH ZLOO HDW D TXDUW LI

VKH KDV LW DW KRPH� )LQDOO\� VXSSRVH WKDW WKH SHUVRQ FDQ RQO\ JR VKRSSLQJ LQ WKH PRUQLQJ� DQG VR LV

RXW RI OXFN �RU LQ OXFN� DV WKH FDVH PD\ EH� LI VKH JHWV KRPH DQG ZDQWV WR HDW PRUH LFH FUHDP WKDQ

VKH KDV DYDLODEOH�

7&V ZRXOG RSWLPDOO\ FRQVXPH D SLQW HDFK GD\� EXW WR VDYH PRQH\� WKH\ ZRXOG EX\ D TXDUW HYHU\

RWKHU GD\� 1DLIV ZRXOG DOVR EX\ TXDUWV� EXW GR VR HYHU\ GD\� (DFK WLPH WKH\ EX\ D TXDUW� WKH\ SODQ

WR FRQVXPH RQO\ D SLQW WKH ILUVW QLJKW� EXW LQVWHDG WKH\ HDW WKH ZKROH TXDUW ZKHQ WKH\ JHW KRPH�

6RSKLVWLFDWHV� KRZHYHU� FRUUHFWO\ SUHGLFW WKDW WKH\ ZLOO HDW D TXDUW LI WKH\ EX\ LW� 7KHUHIRUH� WKH\

PLJKW EX\ RQH SLQW HDFK GD\ DV D PHDQV RI ¨̈ VHOI�FRQWURO©©� ,Q WKLV H[DPSOH� QDLIV RYHUFRQVXPH EXW

SXUFKDVH DW WKH ORZ SHU�XQLW SULFH� ZKLOH VRSKLVWLFDWHV FRQVXPH RSWLPDOO\ EXW SXUFKDVH DW WKH KLJK

SHU�XQLW FRVW� $V D UHVXOW� ILUPV SULFLQJ LQ WKLV ZD\ FDQ WDNH DGYDQWDJH RI ERWK VRSKLVWLFDWHV DQG

QDLIV� 'LVFRXQWV RQ ODUJH SDFNDJHV VWLPXODWH GHPDQG IURP QDLIV� ZKLOH VPDOO SDFNDJHV SURYLGH D

FRPPLWPHQW GHYLFH IRU VRSKLVWLFDWHV�

��



$ VHFRQG H[DPSOH ZKHUH LPPHGLDWH JUDWLILFDWLRQ ZRXOG VHHP WR FOHDUO\ SOD\ D UROH LV LPSXOVH

SXUFKDVHV� VXFK DV SXUFKDVLQJ D FDQG\ EDU RU WUDVK\ PDJD]LQH DW WKH FKHFNRXW FRXQWHU LQ JURFHU\

VWRUHV� ,Q SDUWLFXODU� WKH SRWHQWLDO IRU LPSXOVH SXUFKDVHV GULYHQ E\ D SUHIHUHQFH IRU LPPHGLDWH

JUDWLILFDWLRQ PD\ DIIHFW SXUFKDVH EHKDYLRU IRU RWKHU JRRGV ZKHUH LPPHGLDWH JUDWLILFDWLRQ ZRXOG

QRW VHHP WR SOD\ D UROH� )RU LQVWDQFH� VXSSRVH D SUHIHUHQFH IRU LPPHGLDWH JUDWLILFDWLRQ LPSOLHV WKDW

D SHUVRQ ZLOO DOZD\V PDNH DQ LPSXOVH SXUFKDVHZKHQHYHU VKH JRHV WR WKH VWRUH IRU RWKHU LWHPV� 1DLIV

ZRXOG QRW IRUHVHH WKLV SUREOHP� DQG KHQFH ZRXOG EX\ PRUH WKDQ WKH\ ZRXOG OLNH� 6RSKLVWLFDWHV� LQ

FRQWUDVW� ZRXOG IRUHVHH WKLV SUREOHP� DQG WKHUHIRUH PD\ VRPHWLPHV� DV D PHDQV RI ¨̈ VHOI�FRQWURO©©�

FKRRVH QRW WR JR WR WKH VWRUH� HYHQ ZKHQ WKH\ ZRXOG EHQHILW IURP GRLQJ VR LI WKH\ FRXOG FRQWURO

WKHPVHOYHV RQFH WKHUH� 2QFH DJDLQ� RXU SRLQW LV WKDW D JHQHUDO PRGHO RI LPPHGLDWH JUDWLILFDWLRQ

FRXOG KHOS I OHVK RXW WKHVH DQG RWKHU FRQVXPHU�HFRQRPLF LVVXHV���

'LVFXVVLRQ DQG &RQFOXVLRQ

7KHUH LV D PDVV RI HYLGHQFH WKDW SHRSOH DUH FKDUDFWHUL]HG E\ D SUHIHUHQFH IRU LPPHGLDWH JUDWL�

ILFDWLRQ DQG VHOI�FRQWURO SUREOHPV� 2XU JRDO LQ WKLV HVVD\ KDV EHHQ WR RXWOLQH VRPH RI WKH LQVLJKWV

IURP HFRQRPLF DQDO\VLV RI VHOI�FRQWURO SUREOHPV� ,Q WKLV VHFWLRQ� ZH GLVFXVV VRPH JHQHUDO WKHPHV

DQG RSHQ TXHVWLRQV�

3HUKDSV RXU PRVW H[SOLFLW WKHPH LV WKDW DQ XQGHUO\LQJ SUHIHUHQFH IRU LPPHGLDWH JUDWLILFDWLRQ FDQ

H[SODLQ D YDULHW\ RI EHKDYLRUV� :H KDYH RXWOLQHG D VLPSOH PRGHO RI D SUHIHUHQFH IRU LPPHGLDWH

JUDWLILFDWLRQ� DQG KDYH VKRZQ KRZ VXFK SUHIHUHQFHV JLYH ULVH WR SURFUDVWLQDWLRQ� RYHULQGXOJHQFH LQ

DGGLFWLYH DFWLYLWLHV� VHHPLQJO\ H[FHVVLYH SXQLVKPHQWV IRU GHOD\ LQ FRPSOHWLQJ D WDVN� DQG RYHUFRQ�

VXPSWLRQ RI EDVLF FRQVXPHU JRRGV� 7KHUH ZRXOG VHHP WR EH D QXPEHU RI RWKHU EHKDYLRUV WKDW VXFK

SUHIHUHQFHV FRXOG H[SODLQ DV ZHOO�

,Q DGGLWLRQ WR WKH EDVLF SUHIHUHQFH IRU LPPHGLDWH JUDWLILFDWLRQ� ZH KDYH DOVR HPSKDVL]HG WKH

LPSRUWDQFH RI ZKHWKHU D SHUVRQ LV DZDUH RI KHU VHOI�FRQWURO SUREOHP� )RU SHRSOH ZKR DUH QDLYH

DERXW IXWXUH VHOI�FRQWURO SUREOHPV� EHKDYLRU LV VLPSOH DQG LQWXLWLYH� 7KHLU EHKDYLRU UHI OHFWV WKH

SUHIHUHQFH IRU LPPHGLDWH JUDWLILFDWLRQ LQ WKH VWUDLJKWIRUZDUG ZD\� 1DLIV DOZD\V SURFUDVWLQDWH RQ

XQSOHDVDQW WDVNV� DOZD\V RYHULQGXOJH LQ DGGLFWLYH DFWLYLWLHV� HWF� )RU SHRSOH ZKR DUH VRSKLVWLFDWHG

DERXW IXWXUH VHOI�FRQWURO SUREOHPV� LQ FRQWUDVW� EHKDYLRU LV PRUH FRPSOLFDWHG� 6RSKLVWLFDWHV DUH

LQI OXHQFHG E\ WKH SUHIHUHQFH IRU LPPHGLDWH JUDWLILFDWLRQ� EXW WKH\ DOVR PDNH DWWHPSWV DW ¨̈ VHOI FRQ�

WURO©© ¤ DYRLGLQJ RWKHUZLVH HQWLFLQJ EHKDYLRU QRZ LQ DQ DWWHPSW WR LQGXFH JRRG EHKDYLRU LQ WKH

��



IXWXUH� ,Q H[WUHPH FDVHV� VXFK DWWHPSWV DW VHOI FRQWURO FDQ OHDG WR EHKDYLRU VHHPLQJO\ FRQWUDU\ WR

WKDW LPSOLHG E\ D WDVWH IRU LPPHGLDWH JUDWLILFDWLRQ�

$ UHODWHG WKHPH LV ZKHWKHU NQRZLQJ DERXW IXWXUH VHOI�FRQWURO SUREOHPV PDNHV D SHUVRQ EHWWHU

RII� &RPPRQ LQWXLWLRQ VXJJHVWV WKDW VRSKLVWLFDWLRQ VKRXOG KHOS D SHUVRQ RYHUFRPH VHOI�FRQWURO

SUREOHPV� DQG LQ D QXPEHU RI VLWXDWLRQV ZH KDYH VKRZQ WKLV WR EH WKH FDVH� 1RQHWKHOHVV� ZH KDYH

DOVR GHVFULEHG KRZ LQ D YDULHW\ RI VLWXDWLRQV VRSKLVWLFDWLRQ FDQ H[DFHUEDWH VHOI�FRQWURO SUREOHPV�

0RUH WKDQ MXVW SRLQWLQJ RXW WKDW VRSKLVWLFDWLRQ FDQ ERWK KHOS DQG KXUW D SHUVRQ� KRZHYHU� IRUPDO

DQDO\VLV HQDEOHV XV WR VD\ VRPHWKLQJ DERXW ZKHQ LW KHOSV DQG ZKHQ LW KXUWV� 7KH DQVZHU KLQJHV

RQ ZKHWKHU NQRZLQJ DERXW IXWXUH PLVEHKDYLRU LQFUHDVHV RU GHFUHDVHV D SHUVRQ©V SHUFHLYHG FRVW RI

FXUUHQW LQGXOJHQFH�

$Q LPSOLFLW WKHPH WKURXJKRXW RXU GLVFXVVLRQ LV D FODVVLILFDWLRQ RI VLWXDWLRQV ZKHUH D SUHIHUHQFH

IRU LPPHGLDWH JUDWLILFDWLRQ LV OLNHO\ WR KDYH VLJQLILFDQW LPSOLFDWLRQV� 7KHVH VLWXDWLRQV KDYH VRPH�

WKLQJ LQ FRPPRQ� 7KH\ DOO LQYROYH LQFUHPHQWDO GD\�WR�GD\ �RU PRPHQW�WR�PRPHQW� GHFLVLRQV RI

KRZ WR EHKDYH QRZ� $ SHUVRQ GHFLGHV ZKHWKHU WR KDYH DQRWKHU FLJDUHWWH ULJKW QRZ� WR GR D PLQRU

WDVN WRGD\� RU WR EX\ D TXDUW RI LFH FUHDP WR HDW VRRQ� 6XFK VPDOO�VFDOH GD\�WR�GD\ GHFLVLRQV DUH

ZKHUH VHOI�FRQWURO SUREOHPV DUH PRVW OLNHO\ WR LQI OXHQFH EHKDYLRU� )RU ORQJ�UXQ GHFLVLRQV� VXFK

DV KRZ WR GLYLGH RQH©V UHWLUHPHQW VDYLQJV DPRQJ LQYHVWPHQW DFFRXQWV� D SUHIHUHQFH IRU LPPHGL�

DWH JUDWLILFDWLRQ MXVW LVQ©W OLNHO\ WR SOD\ D ELJ UROH �WKRXJK D SHUVRQ PD\ KXUW KHUVHOI VHYHUHO\ E\

SURFUDVWLQDWLQJ IRU \HDUV LQ PDNLQJ RU LPSOHPHQWLQJ VXFK GHFLVLRQV�� 7KLV WKHPH OHDGV XV� LQ WXUQ�

WR D ILQDO REVHUYDWLRQ� $V ZH KDYH VKRZQ ZLWK H[DPSOHV ZKHUH PLOG VHOI�FRQWURO SUREOHPV FDXVH

VHYHUH ZHOIDUH ORVVHV� ZKHQ PDNLQJ D ORQJ VHTXHQFH RI GD\�WR�GD\ GHFLVLRQV� QRQH RI ZKLFK VHHP

LPSRUWDQW LQ LVRODWLRQ� HYHQ D VPDOO ELW RI D VHOI�FRQWURO SUREOHP FDQ OHDG D SHUVRQ WR EHKDYH LQ

ZD\V GLIIHUHQW IURP KRZ VKH ZRXOG OLNH WR EHKDYH IURP D ORQJ�UXQ SHUVSHFWLYH� (YHQ D SHUVRQ ZKR

ZRXOG VWULNH PRVW RI XV DV XQXVXDOO\ VHOI�FRQWUROOHG� EXW ZKR LV ¤ DIWHU DOO ¤ PHUHO\ KXPDQ� ZLOO

EHKDYH VLJQLILFDQWO\ GLIIHUHQWO\ WKDQ WKH WLPH�FRQVLVWHQW VXSHU�KXPDQ ZKR LQKDELWV WKH WUDGLWLRQDO

HFRQRPLFV PRGHO� +HQFH� LI PLOOHQQLD RI IRON ZLVGRP DQG D PDVV RI SV\FKRORJLFDO UHVHDUFK DUH

HYHQ D OLWWOH ULJKW� WKH YLUWXHV RI IRUPDO HFRQRPLF PRGHOV FDQ EH IXOO\ H[SORLWHG RQO\ LI WKH WDVWH IRU

LPPHGLDWH JUDWLILFDWLRQ LV LQWHJUDWHG LQWR WKHP�

��



$SSHQGL[� &DOFXODWLRQV

%HKDYLRU RI 1DLIV DQG 6RSKLVWLFDWHV LQ $GGLFWLRQ ([DPSOH

&RQVLGHU ILUVW 7&V ZLWK B ' �� 6LQFH WKH XWLOLW\ IURP KLWWLQJ LV ODUJHU WKDQ WKH XWLOLW\ IURP

UHIUDLQLQJ ¤ ZKHWKHU RU QRW WKH\ DUH KRRNHG ¤ 7&V ZLOO KLW QR PDWWHU ZKDW LQ WKHLU ROG DJH� ,Q WKHLU

PLGGOH DJH� 7&V GHFLGH ZKHWKHU WR KLW NQRZLQJ WKDW WKH\ ZLOO KLW QR PDWWHU ZKDW LQ WKHLU ROG DJH�

,W LV VWUDLJKWIRUZDUG WR VKRZ WKDW 7&V ZLOO UHIUDLQ QR PDWWHU ZKDW LQ WKHLU PLGGOH DJH �H�J�� ZKHQ

KRRNHG LQ PLGGOH DJH� UHIUDLQLQJ \LHOGV LQWHUWHPSRUDO XWLOLW\ E�2D� n �f ' ��D� ZKLOH KLWWLQJ

\LHOGV XWLOLW\ E�H� n E�H� ' ��S�� ,Q WKHLU \RXWK� 7&V NQRZ WKH\ ZLOO UHIUDLQ LQ WKHLU PLGGOH DJH

QR PDWWHU ZKDW WKH\ GR QRZ� DQG WKH\ SUHIHU WR UHIUDLQ �EHFDXVH UHIUDLQLQJ \LHOGV f n f n �f ' �f

ZKLOH KLWWLQJ \LHOGV �fn E�2D�n�f ' �D�� +HQFH� 7&V ZLWK B ' � ZLOO UHIUDLQ LQ WKHLU \RXWK DQG

PLGGOH DJH� EXW WKHQ KLW LQ WKHLU ROG DJH�

&RQVLGHU QH[W QDLIV ZLWK B ' � DQG q ' �

2
� ,Q WKHLU \RXWK� QDLIV EHOLHYH WKH\ ZLOO EHKDYH OLNH 7&V

LQ WKH IXWXUH� DQG WKHUHIRUH UHIUDLQ LQ PLGGOH DJH DQG KLW LQ ROG DJH� QRPDWWHU ZKDW WKH\ GR QRZ� 7KH

WLPH�LQFRQVLVWHQW SUHIHUHQFH IRU LPPHGLDWH JUDWLILFDWLRQ LPSOLHV WKDW QDLIV KDYH DQ LQFUHDVHG GHVLUH

WR KLW ZKLOH \RXQJ UHODWLYH WR 7&V� (YHQ VR� QDLIV ZLWK q ' �

2
ZLOO UHIUDLQ ZKLOH \RXQJ� EHFDXVH

UHIUDLQLQJ \LHOGV fn �

2
fn �

2
�f ' D� ZKLOH WKH\ SHUFHLYH WKDW KLWWLQJ \LHOGV �fn �

2
E�2D�n �

2
�f ' 2�D�

,Q WKHLU PLGGOH DJH� QDLIV DUH DZDUH WKDW WKH\ ZLOO KLW QR PDWWHU ZKDW LQ WKHLU ROG DJH� 1RZ WKH

VHOI�FRQWURO SUREOHP OHDGV QDLIV WR KLW QR PDWWHU ZKDW� (YHQ LI WKH\ DUH XQKRRNHG� KLWWLQJ \LHOGV

�fn �

2
E�H� ' S� ZKLOH UHIUDLQLQJ \LHOGV fn �

2
�f ' D� )LQDOO\� LQ WKHLU ROG DJH� QDLIV� OLNH 7&V� ZLOO

KLW QR PDWWHU ZKDW� +HQFH� QDLIV ZLWK B ' � DQG q ' �

2
ZLOO UHIUDLQ LQ WKHLU \RXWK� EXW KLW LQ ERWK

WKHLU PLGGOH DJH DQG ROG DJH�

)LQDOO\� FRQVLGHU VRSKLVWLFDWHV ZLWK B ' � DQG q ' �

2
� ,Q WKHLU PLGGOH DJH� VRSKLVWLFDWHV FRUUHFWO\

SHUFHLYH WKDW WKH\� OLNH 7&V� ZLOO KLW QR PDWWHU ZKDW LQ WKHLU ROG DJH� *LYHQ WKLV EHOLHI� LW LV LQ IDFW

RSWLPDO IRU WKHP WR KLW QR PDWWHU ZKDW LQ WKHLU PLGGOH DJH �WKH FRPSDULVRQ LV LGHQWLFDO WR WKDW IRU

QDLIV�� ,Q WKHLU \RXWK� VRSKLVWLFDWHV UHDOL]H WKDW WKH\ ZLOO KLW IRU WKH UHVW RI WKHLU OLIH QR PDWWHU ZKDW

WKH\ GR QRZ� $V D UHVXOW� LW LV RSWLPDO WR KLW GXULQJ WKHLU \RXWK DV ZHOO �EHFDXVH KLWWLQJ \LHOGV

�f n �

2
E�H� n �

2
E�H� ' 2 ZKLOH UHIUDLQLQJ \LHOGV f n �

2
E�f� n �

2
E�H� ' ��� +HQFH� VRSKLVWLFDWHV

ZLWK B ' � DQG q ' �

2
ZLOO KLW WKURXJKRXW WKHLU OLYHV�

��



%HKDYLRU RI 1DLIV LQ ,QFHQWLYH�6FKHPH ([DPSOH

/HWf EH WKH FRQVWDQW SXQLVKPHQW IRU GHOD\ ¤ WKDW LV� LI WKH ZDJH IRU FRPSOHWLQJ WKH WDVN WRGD\

LV` � WKHQ WKH ZDJH IRU FRPSOHWLQJ WKH WDVN WRPRUURZ LV` �f� 2Q DQ\ JLYHQ GD\� QDLIV EHOLHYH

WKH\ ZLOO EHKDYH OLNH 7&V EHJLQQLQJ WRPRUURZ� *LYHQ WKH WDVN FRVW FDQ EH HLWKHU �� RU �� �ZLWK

HTXDO SUREDELOLW\�� 7&V ZLOO EH VHOHFWLYH �L�H�� EHKDYH HIILFLHQWO\� IRU DQ\ f 	 m2� DQG 7&V ZLOO

FRPSOHWH WKH WDVN LPPHGLDWHO\ IRU DQ\ f � m2�

6XSSRVHf 	 m2� LQ ZKLFK FDVH RQ DQ\ JLYHQ GD\ QDLIV SHUFHLYH WKDW WKH\ ZLOO EH VHOHFWLYH LQ DOO

IXWXUH SHULRGV� 1DLIV WKHUHIRUH SHUFHLYH WKH WRWDO FRVWV LQFXUUHG LI WKH\ GHOD\ QRZ WR EH m2f n me�

ZKLFK LV WKH H[SHFWHG ORVW ZDJHV IURP GHOD\LQJ XQWLO WKH ILUVW IXWXUH ORZ WDVN�FRVW UHDOL]DWLRQ SOXV

WKH ORZ WDVN�FRVW UHDOL]DWLRQ WKDW LV HYHQWXDOO\ LQFXUUHG� 7R GHFLGH ZKHWKHU WR FRPSOHWH WKH WDVN QRZ�

QDLIV FRPSDUH WKH FRVW RI FRPSOHWLQJ WKH WDVN QRZ �ZKLFK LV LQFXUUHG LPPHGLDWHO\� WR WKH WRWDO FRVWV

RI GHOD\ �ZKLFK DUH LQFXUUHG LQ WKH IXWXUH�� 1DLIV ZLOO EH VHOHFWLYH WRGD\ RQO\ LI me � q dm2f n meo�

EXW IRU q ' �

2
DQ\ f 	 m2 \LHOGV me : q dm2f n meo� :H FDQ WKHUHIRUH FRQFOXGH WKDW IRU DQ\

f 	 m2 QDLIV ZLWK q ' �

2
ZLOO SURFUDVWLQDWH IRUHYHU�

6XSSRVH f � m2� LQ ZKLFK FDVH RQ DQ\ JLYHQ GD\ QDLIV SHUFHLYH WKDW WKH\ ZLOO FRPSOHWH WKH

WDVN IRU VXUH RQ WKH QH[W GD\� ,Q WKLV FDVH� QDLIV SHUFHLYH WKH WRWDO FRVWV LQFXUUHG LI WKH\ GHOD\ QRZ

WR EH mf n mS� ZKLFK LV WKH ORVW ZDJHV IURP D RQH�GD\ GHOD\ SOXV WKH H[SHFWHG WDVN FRVW LQFXUUHG

WRPRUURZ� 7R GHFLGH ZKHWKHU WR FRPSOHWH WKH WDVN WRGD\� QDLIV DJDLQ FRPSDUH WKH FRVW RI FRPSOHWLQJ

WKH WDVN WRGD\ �ZKLFK LV LQFXUUHG LPPHGLDWHO\� WR WKH WRWDO FRVWV RI GHOD\ �ZKLFK DUH LQFXUUHG LQ WKH

IXWXUH�� 1DLIV ZLOO EH VHOHFWLYH WRGD\ LI DQG RQO\ LI me � q dmf n mSo � mH� DQG WKHQ q ' �

2
\LHOGV

m2 � mf � m�f� :H FDQ WKHUHIRUH FRQFOXGH WKDW DQ\ SXQLVKPHQW IRU GHOD\ EHWZHHQ �� DQG ���

ZLOO LQGXFH QDLIV ZLWK q ' �

2
WR EHKDYH HIILFLHQWO\�

)RU WKH FDVH ZKHUH WKH WDVN FRVW FDQ EH HLWKHU ��� RU ���� DQDORJRXV UHDVRQLQJ \LHOGV WKDW WKH

SXQLVKPHQW IRU GHOD\ PXVW EH EHWZHHQ ��� DQG ���� 7KH FDOFXODWLRQV DUH RPLWWHG�

��



5HIHUHQFHV

$LQVOLH� *� ¨̈ ,PSXOVH &RQWURO LQ 3LJHRQV©©� -RXUQDO RI WKH ([SHULPHQWDO $QDO\VLV RI %HKDYLRU� ��

������� ��������

$LQVOLH� *� ¨̈ 6SHFLRXV 5HZDUG� $ %HKDYLRUDO 7KHRU\ RI ,PSXOVLYHQHVV DQG ,PSXOVH &RQWURO©©� 3V\�

FKRORJLFDO %XOOHWLQ� �� ������� ��������

$LQVOLH� *� ¨̈ 6HOI�5HSRUWHG 7DFWLFV RI ,PSXOVH &RQWURO©©� ,QWHUQDWLRQDO -RXUQDO RI WKH $GGLFWLRQV�

�� ������� ��������

$LQVOLH� *� ¨̈ 'HULYDWLRQ RI ¨5DWLRQDO© (FRQRPLF %HKDYLRU IURP +\SHUEROLF 'LVFRXQW &XUYHV©©�

$PHULFDQ (FRQRPLF 5HYLHZ� �� ������� ��������

$LQVOLH� *� 3LFRHFRQRPLFV� 7KH 6WUDWHJLF ,QWHUDFWLRQ RI 6XFFHVVLYH 0RWLYDWLRQDO 6WDWHV ZLWKLQ WKH

3HUVRQ� 1HZ <RUN� &DPEULGJH 8QLYHUVLW\ 3UHVV� �����

$LQVOLH� *� 	 +DVODP� 1� ¨̈ 6HOI�&RQWURO©©� LQ (OVWHU� -� 	 /RHZHQVWHLQ� *�� HGV�� &KRLFH 2YHU 7LPH�

1HZ <RUN� 5XVVHOO 6DJH )RXQGDWLRQ� ����D� ��������

$LQVOLH� *� 	 +DVODP� 1� ¨̈ +\SHUEROLF 'LVFRXQWLQJ©©� LQ (OVWHU� -� 	 /RHZHQVWHLQ� *�� HGV�� &KRLFH

2YHU 7LPH� 1HZ <RUN� 5XVVHOO 6DJH )RXQGDWLRQ� ����E� ������

$LQVOLH� *�	 +HUUQVWHLQ� 5�-� ¨̈ 3UHIHUHQFH5HYHUVDO DQG'HOD\HG 5HLQIRUFHPHQW©©�$QLPDO /HDUQLQJ

	 %HKDYLRU� � ������� ��������

$NHUORI� *�$� ¨̈ 3URFUDVWLQDWLRQ DQG 2EHGLHQFH©©� $PHULFDQ (FRQRPLF 5HYLHZ� �� ������� �����

%HFNHU� *�6�� *URVVPDQ� 0� 	 0XUSK\� .�0� ¨̈ 5DWLRQDO $GGLFWLRQ DQG WKH (IIHFW RI 3ULFH RQ &RQ�

VXPSWLRQ©©� $PHULFDQ (FRQRPLF 5HYLHZ� �� ������� �������

%HFNHU� *�6�� *URVVPDQ� 0� 	 0XUSK\� .�0� ¨̈ $Q (PSLULFDO $QDO\VLV 2I &LJDUHWWH $GGLFWLRQ©©�

$PHULFDQ (FRQRPLF 5HYLHZ� �� ������� ��������

%HFNHU� *�6� 	 0XUSK\� .�0� ¨̈ $ 7KHRU\ RI 5DWLRQDO $GGLFWLRQ©©� -RXUQDO RI 3ROLWLFDO (FRQRP\�

�� ������� ��������

&KXQJ� 6�+�	 +HUUQVWHLQ� 5�-� ¨̈ &KRLFH DQG 'HOD\ RI 5HLQIRUFHPHQW©©� -RXUQDO RI WKH ([SHULPHQWDO

$QDO\VLV RI %HKDYLRU� �� ������� ������

)LVFKHU� &� ¨̈ 5HDG 7KLV 3DSHU (YHQ /DWHU� 3URFUDVWLQDWLRQ ZLWK 7LPH�,QFRQVLVWHQW 3UHIHUHQFHV©©�

PLPHR� 8QLYHUVLW\ RI 0LFKLJDQ� �����

)XQGHU� '�&� 	 %ORFN� -� ¨̈ 7KH 5ROH RI (JR�&RQWURO� (JR�5HVLOLHQF\� DQG ,4 LQ 'HOD\ RI *UDWLILFD�

WLRQ LQ $GROHVFHQFH©©� -RXUQDO RI 3HUVRQDOLW\ 	 6RFLDO 3V\FKRORJ\� �� ������� ����������

*OD]HU� -� 	 :HLVV� $� ¨̈ &RQI OLFWLQJ 3UHIHUHQFHV DQG 9ROXQWDU\ 5HVWULFWLRQV RQ &KRLFHV©©� PLPHR�

7HO $YLY 8QLYHUVLW\ DQG %RVWRQ 8QLYHUVLW\� �����

��



*ROGPDQ� 6�0� ¨̈ ,QWHUWHPSRUDOO\ ,QFRQVLVWHQW 3UHIHUHQFHV DQG WKH 5DWH RI &RQVXPSWLRQ©©� (FRQR�

PHWULFD� �� ������� ��������

*ROGPDQ� 6�0� ¨̈ &RQVLVWHQW 3ODQV©©� 5HYLHZ RI (FRQRPLF 6WXGLHV� �� ������� ��������

+HUUQVWHLQ� 5�-�� /RHZHQVWHLQ� *�� 3UHOHF� '� 	 9DXJKDQ� :�� -U� ¨̈ 8WLOLW\ 0D[LPL]DWLRQ DQG 0HOLR�

UDWLRQ� ,QWHUQDOLWLHV LQ ,QGLYLGXDO &KRLFH©©� -RXUQDO RI %HKDYLRUDO 'HFLVLRQ 0DNLQJ � � �������

��������

+RFK� 6� 	 /RHZHQVWHLQ� *� ¨̈ 7LPH�,QFRQVLVWHQW 3UHIHUHQFHV DQG &RQVXPHU 6HOI�&RQWURO©©� -RXUQDO

RI &RQVXPHU 5HVHDUFK� �� ������� ��������

/DLEVRQ� '� ¨̈ (VVD\V LQ +\SHUEROLF 'LVFRXQWLQJ©©� 3K�'� GLVVHUWDWLRQ� 0,7� �����

/DLEVRQ� '� ¨̈ +\SHUEROLF 'LVFRXQW )XQFWLRQV� 8QGHUVDYLQJ� DQG 6DYLQJV 3ROLF\©©� PLPHR� +DUYDUG

8QLYHUVLW\� �����

/DLEVRQ� '� ¨̈ *ROGHQ (JJV DQG +\SHUEROLF 'LVFRXQWLQJ©©� 4XDUWHUO\ -RXUQDO RI (FRQRPLFV� ���

������� ��������

/RHZHQVWHLQ� *� ¨̈ 2XW RI &RQWURO� 9LVFHUDO ,QI OXHQFHV RQ %HKDYLRU©©� 2UJDQL]DWLRQDO %HKDYLRU DQG

+XPDQ 'HFLVLRQ 3URFHVVHV� �� ������� ��������

/RHZHQVWHLQ� *� 	 3UHOHF� '� ¨̈ $QRPDOLHV LQ ,QWHUWHPSRUDO &KRLFH� (YLGHQFH DQG DQ ,QWHUSUHWD�

WLRQ©©� 4XDUWHUO\ -RXUQDO RI (FRQRPLFV� ��� ������� ��������

2©'RQRJKXH� 7� 	 5DELQ� 0� ¨̈ 'RLQJ ,W 1RZ RU /DWHU©©� $PHULFDQ (FRQRPLF 5HYLHZ� IRUWKFRPLQJ�

2©'RQRJKXH� 7� 	 5DELQ� 0� ¨̈ ,QFHQWLYHV IRU 3URFUDVWLQDWRUV©©� 0DWK &HQWHU 'LVFXVVLRQ 3DSHU 1R�

����� 1RUWKZHVWHUQ 8QLYHUVLW\� ����D�

2©'RQRJKXH� 7� 	 5DELQ� 0� ¨̈ $GGLFWLRQ DQG 6HOI &RQWURO©©� PLPHR� &RUQHOO 8QLYHUVLW\ DQG 8�&�

%HUNHOH\� ����E�

3KHOSV� (�6� 	 3ROODN� 5�$� ¨̈ 2Q 6HFRQG�%HVW 1DWLRQDO 6DYLQJ DQG *DPH�(TXLOLEULXP *URZWK©©�

5HYLHZ RI (FRQRPLF 6WXGLHV� �� ������� ��������

3ROODN� 5�$� ¨̈ &RQVLVWHQW 3ODQQLQJ©©� 5HYLHZ RI (FRQRPLF 6WXGLHV� �� ������� ��������

5RRN� '�:� ¨̈ 7KH %X\LQJ ,PSXOVH©©� -RXUQDO RI &RQVXPHU 5HVHDUFK� �� ������� ��������

6FKHOOLQJ� 7�&� ¨̈ (JRQRPLFV� RU WKH $UW RI 6HOI�0DQDJHPHQW©©� $PHULFDQ (FRQRPLF 5HYLHZ� ��

������� ��������

6FKHOOLQJ� 7�&� ¨̈ 6HOI�&RPPDQG LQ 3UDFWLFH� LQ 3ROLF\� DQG LQ D 7KHRU\ RI 5DWLRQDO &KRLFH©©� $PHU�

LFDQ (FRQRPLF 5HYLHZ� �� ������� �����

6FKHOOLQJ� 7�&� ¨̈ 6HOI�&RPPDQG� $ 1HZ 'LVFLSOLQH©©� LQ (OVWHU� -� 	 /RHZHQVWHLQ� *�� HGV�� &KRLFH

2YHU 7LPH� 1HZ <RUN� 5XVVHOO 6DJH )RXQGDWLRQ� ����� ��������

��



6KHIULQ� +�0� 	 7KDOHU� 5�+� ¨̈ 0HQWDO $FFRXQWLQJ� 6DYLQJ� DQG 6HOI�&RQWURO©©� LQ (OVWHU� -� 	

/RHZHQVWHLQ� *�� HGV�� &KRLFH 2YHU 7LPH� 1HZ <RUN� 5XVVHOO 6DJH )RXQGDWLRQ� ����� ��������

6WURW]� 5�+� ¨̈ 0\RSLD DQG ,QFRQVLVWHQF\ LQ '\QDPLF 8WLOLW\ 0D[LPL]DWLRQ©©� 5HYLHZ RI (FRQRPLF

6WXGLHV� �� ������� ��������

7KDOHU� 5�+� ¨̈ 7RZDUG D 3RVLWLYH 7KHRU\ RI &RQVXPHU &KRLFH©©� -RXUQDO RI (FRQRPLF %HKDYLRU DQG

2UJDQL]DWLRQ� � ������� ������

7KDOHU� 5�+� 	 6KHIULQ� +�0� ¨̈ $Q (FRQRPLF 7KHRU\ RI 6HOI�&RQWURO©©� -RXUQDO RI 3ROLWLFDO (FRQ�

RP\� �� ������� ��������

:HUWHQEURFK� .� ¨̈ &RQVXPSWLRQ 6HOI�&RQWURO YLD 3XUFKDVH 4XDQWLW\ 5DWLRQLQJ©©� PLPHR� <DOH 8QL�

YHUVLW\� �����

��



)RRWQRWHV

�� 6HYHUDO UHVHDUFKHUV KDYH VSHFLILFDOO\ SRVLWHG K\SHUEROLF GLVFRXQWLQJ WR DFFRXQW IRU VXFK SUHI�

HUHQFHV� 6HH $LQVOLH ������ ������ $LQVOLH 	 +HUUQVWHLQ ������� $LQVOLH 	 +DVODP �����E�� &KXQJ

	 +HUUQVWHLQ ������� DQG /RHZHQVWHLQ 	 3UHOHF �������

�� 2YHU WKH \HDUV� D VPDOO VHW RI HFRQRPLVWV KDV SURSRVHG IRUPDO� JHQHUDO PRGHOV RI WLPH�

LQFRQVLVWHQW SUHIHUHQFHV� 6HH� IRU LQVWDQFH� 6WURW] ������� 3KHOSV 	 3ROODN ������� 3ROODN �������

DQG *ROGPDQ ������ ������ 0RUH UHFHQWO\� HFRQRPLVWV KDYH FRQVLGHUHG VLPSOH IRUPDO PRGHOV RI

VXFK SUHIHUHQFHV WR H[DPLQH WKH LPSOLFDWLRQV LQ YDULRXV HQYLURQPHQWV� 6HH $NHUORI ������� /DLEVRQ

������ ����� ������ )LVFKHU ������� 2©'RQRJKXH 	 5DELQ �IRUWKFRPLQJ� ����D� ����E��

�� 7KLV IRUPXODWLRQ GRHV QRW FRQWUDGLFW HPRWLRQV VXFK DV ZLVKLQJ WR JHW XQSOHDVDQW DFWLYLWLHV

RYHU ZLWK RU WR GHOD\ SOHDVDQW HYHQWV� ,I SHRSOH GLVOLNH QHJDWLYH DQWLFLSDWLRQ DQG OLNH SRVLWLYH

DQWLFLSDWLRQ� WKHQ WKHVH VHQVDWLRQV FDQ EH FRUUHFWO\ DQG XVHIXOO\ FRQFHSWXDOL]HG DV SDUW RI WKHLU

LQVWDQWDQHRXV XWLOLWLHV� ,Q RWKHU ZRUGV� �| PD\ GHSHQG RQ DQWLFLSDWLRQ RI DQ HYHQW DW GDWH |� : |�

�� 7R RXU NQRZOHGJH� RQO\ $NHUORI ������ DQG 2©'RQRJKXH 	 5DELQ �IRUWKFRPLQJ� ����D�

����E� DVVXPH QDLYHWH�

�� ,Q DGGLWLRQ� WKH YHU\ WHUP ¨̈ VHOI�FRQWURO©© LPSOLHV WKDW SHRSOH DUH DZDUH WKDW LW PD\ EH SUX�

GHQW WR FRQWURO WKHLU IXWXUH VHOYHV� )RU DQDO\VHV RI VHOI FRQWURO LQ SHRSOH� VHH $LQVOLH ������ �����

����� ������ $LQVOLH 	 +DVODP �����D�� )XQGHU 	 %ORFN ������� *OD]HU 	 :HLVV ������� +RFK 	

/RHZHQVWHLQ ������� /DLEVRQ ������ ����� ������ 6FKHOOLQJ ������ ����� ������ 6KHIULQ 	 7KDOHU

������� 7KDOHU ������� 7KDOHU 	 6KHIULQ ������� DQG :HUWHQEURFK ������� $LQVOLH ������ H[SORUHV

VLPLODU LVVXHV ZLWK SLJHRQV�

�� 7KH ZRUG ¨̈ SUHSURSHUDWH©© GHULYHV IURP WKH /DWLQ URRW ¨̈ SUDHSURSHUXP©©� ZKLFK PHDQV ¨̈ WR GR

EHIRUH WKH SURSHU WLPH©©� :KLOH ZH WKRXJKW ZH LQYHQWHG WKH WHUP LQ RXU RZQ UHVHDUFK� LW FDQ LQ IDFW

EH IRXQG LQ VXIILFLHQWO\ XQDEULGJHG GLFWLRQDULHV�

��



�� $Q DOWHUQDWLYH SKLORVRSK\� D QDWXUDO E\�SURGXFW RI HFRQRPLF WUDGLWLRQ� LV WR XVH 3DUHWR FRP�

SDULVRQV� ZKHUH RQH EHKDYLRU LV EHWWHU WKDQ DQRWKHU LI HYHU\ SHULRG�VHOI SUHIHUV LW� *ROGPDQ ������

����� DQG /DLEVRQ ������ ����� ����� XVH WKLV DSSURDFK�

�� :H ERUURZ WKH WHUP ¨̈ LQWHUQDOLWLHV©© IURP +HUUQVWHLQ HW DO� ������� ZKR GHILQH DQ LQWHUQDOLW\

WR EH D ¨̈ ZLWKLQ�SHUVRQ H[WHUQDOLW\©©� 7KH WHPSRUDO LQWHUQDOLW\ ZH FRQVLGHU LV PHUHO\ RQH SRVVLEOH

W\SH RI LQWHUQDOLW\� 6LQFH RXU H[DPSOH DVVXPHV D SHUVRQ IXOO\ XQGHUVWDQGV KRZ FXUUHQW FRQVXPSWLRQ

DIIHFWV IXWXUH ZHOO EHLQJ� ZH DUH LQ IDFW DVVXPLQJ WKDW WKH SHUVRQ ¨̈ LQWHUQDOL]HV WKH LQWHUQDOLW\©©� PRUH

JHQHUDOO\� WKLV QHHG QRW EH WKH FDVH�

�� ,I WKH DJHQW LV VHOHFWLYH� WKHQ WKH H[SHFWHG WDVN FRVW LV �� DQG WKH H[SHFWHG GHOD\ FRVW LV ��

�L�H�� �

2
� mf n �

e
� m� n �

H
� m2 n ����� IRU D WRWDO RI ��� 7KH UHOHYDQW DOWHUQDWLYH LV WR FRPSOHWH WKH WDVN

LPPHGLDWHO\� ZKLFK LQYROYHV QR GHOD\ FRVW� EXW DQ H[SHFWHG WDVN FRVW RI ���

��� )RU UHODWHG GLVFXVVLRQV RI VHOI FRQWURO LQ WKH FRQWH[W RI FRQVXPHU FKRLFH� VHH 7KDOHU �������

5RRN ������� DQG +RFK 	 /RHZHQVWHLQ �������

��� :KLOH WKH DERYH H[DPSOHV DUH XVHIXOO\ DQDO\]HG XVLQJ WKH VLPSOH PRGHO RI LPPHGLDWH JUDW�

LILFDWLRQ� FRQVXPHU PDUNHWLQJ LOOXVWUDWHV VRPH OLPLWDWLRQV RI WKH VLPSOH PRGHO� :H KDYH IRFXVHG

WKURXJKRXW RQ VHOI�FRQWURO SUREOHPV JHQHUDWHG E\ WHPSRUDO VDOLHQFH ¤ WKH WLPLQJ RI WKH UHZDUGV DQG

FRVWV DVVRFLDWHG ZLWK D JRRG� ,PSXOVLYH FKRLFH FDQ DOVR EH LQI OXHQFHG E\ RWKHU IRUPV RI VDOLHQFH

DV ZHOO �VHH /RHZHQVWHLQ �������� 'LIIHUHQW W\SHV RI JRRGV PLJKW LQGXFH GLIIHUHQW OHYHOV RI GHVLUH

IRU LPPHGLDWH JUDWLILFDWLRQ� ,QGHHG� ILUPV VHHP WR DFWLYHO\ DWWHPSW WR VSDUN D GHVLUH IRU LPPHGLDWH

JUDWLILFDWLRQ� 6WRUHV WHQG WR KDYH FHUWDLQ JRRGV HQWLFLQJO\ SDFNDJHG DQG SURPLQHQWO\ GLVSOD\HG DW

FKHFNRXW FRXQWHUV�

��



$XWKRUV© %LRJUDSKLHV�

7HG 2©'RQRJKXH LV $VVLVWDQW 3URIHVVRU RI (FRQRPLFV DW &RUQHOO 8QLYHUVLW\� +LV UHVHDUFK LQWHUHVWV

LQFOXGH WLPH�LQFRQVLVWHQW SUHIHUHQFHV DQG VHOI�FRQWURO SUREOHPV DQG WKH GHVLJQ RI SDWHQW SROLF\

IRU FXPXODWLYH LQQRYDWLRQ�

0DWWKHZ 5DELQ LV $VVRFLDWH 3URIHVVRU RI (FRQRPLFV DW 8QLYHUVLW\ RI &DOLIRUQLD DW %HUNHOH\� +LV

SHUVRQDOLW\ WUDLWV LQFOXGH WLPH�LQFRQVLVWHQW SUHIHUHQFHV DQG VHOI�FRQWURO SUREOHPV� +LV UHVHDUFK

LQWHUHVWV LQFOXGH SHDN�ORDG SULFLQJ GXULQJ K\SHU�LQI ODWLRQ�

��


