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, H[SORUH KRZ DQG DQG WR ZKDW H[WHQW SROLF\ XQFHUWDLQW\ FDQ DFFRXQW IRU WKH REVHUYHG
ORQJ�UXQ FURVV�FRXQWU\ GLmHUHQFHV LQ FDSLWDO SULFH DQG OHYHOV RI DJJUHJDWH LQYHVWPHQW DQG
RXWSXW� , SUHVHQW D PRGHO HFRQRP\ ZKHUH WKH LQGXVWU\�OHYHO SROLF\�UHODWHG LQYHVWPHQW FRVW
LV XQFHUWDLQ� +ROGLQJ WKH DYHUDJH RQH�SHULRG LQYHVWPHQW FRVW FRQVWDQW� SROLF\ XQFHUWDLQW\
OHDGV WR D KLJKHU FDSLWDO SULFH DQG VXEVHTXHQWO\ WR ORZHU OHYHOV RI ORQJ�UXQ DJJUHJDWH
LQYHVWPHQW DQG RXWSXW� 3ROLF\ XQFHUWDLQW\ DOVR PDNHV LQGXVWU\�OHYHO LQYHVWPHQW PRUH
YRODWLOH� ,Q DQ LQYHVWLJDWLRQ RI LQGXVWU\�OHYHO LQYHVWPHQW DFURVV FRXQWULHV� , nQG WKDW�
FRQVLVWHQW ZLWK WKH PRGHO� LQGXVWU\�OHYHO LQYHVWPHQW LQ ORZHU�LQFRPH FRXQWULHV LV PRUH
YRODWLOH� , FDOLEUDWH WKH PRGHO VR WKDW WKH VLPXODWHG LQYHVWPHQW VHTXHQFHV IURP WKH PRGHO
PLPLF WKH DFWXDO LQYHVWPHQW VHTXHQFHV� , nQG WKDW SROLF\ XQFHUWDLQW\ FDQ DFFRXQW IRU ODUJH
GLmHUHQFHV LQ ORQJ�UXQ FDSLWDO SULFH� LQYHVWPHQW� DQG RXWSXW DFURVV FRXQWULHV� %HWZHHQ WKH
ORZHVW�LQFRPH DQG WKH KLJKHVW�LQFRPH FRXQWULHV� SROLF\ XQFHUWDLQW\ FDQ DFFRXQW IRU WKH
FDSLWDO SULFH GLmHUHQFH E\ D IDFWRU RI DERXW WKUHH� DQG FDQ DFFRXQW IRU LQYHVWPHQW DQG
RXWSXW OHYHO GLmHUHQFHV RI D VLPLODU PDJQLWXGH�

-(/ FODVVLnFDWLRQ� '��� (��� 2��
.H\ZRUGV� SROLF\ XQFHUWDLQW\� FDSLWDO SULFH� LQYHVWPHQW� RXWSXW� FURVV�FRXQWU\ FRPSDULVRQ


 7KLV SDSHU LV D UHYLVHG YHUVLRQ RI P\ JUDGXDWH WKHVLV DW WKH 8QLYHUVLW\ RI 0LQQHVRWD� , WKDQN P\
DGYLVHU 5LFKDUG 5RJHUVRQ DQG RWKHU SURIHVVRUV WKHUH� , DOVR WKDQN VHPLQDU SDUWLFLSDQWV DW 3HQQV\OYDQLD
6WDWH 8QLYHUVLW\� 0LGZHVW 0DFURHFRQRPLF &RQIHUHQFH� (XURSHDQ (FRQRPLF $VVRFLDWLRQ &RQJUHVV� DQG
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7KHUH DUH ODUJH DQG SHUVLVWHQW GLmHUHQFHV LQ RXWSXW OHYHOV DFURVV FRXQWULHV� $OWKRXJK

VRPH GHYHORSLQJ FRXQWULHV KDYH H[SHULHQFHG IDVW RXWSXW JURZWK RU GHFOLQH RYHU WKH GHFDGHV�

RYHUDOO WKH RXWSXW JDS EHWZHHQ ORZ�LQFRPH DQG KLJK�LQFRPH FRXQWULHV KDV UHPDLQHG VWDJ�

QDQW� 5HODWHGO\� LQ ORZ�LQFRPH FRXQWULHV WKH FDSLWDO SULFH UHODWLYH WR WKH FRQVXPSWLRQ

JRRG SULFH LV KLJKHU DQG WKH LQYHVWPHQW VKDUH RI RXWSXW LV ORZHU ZKHQ PHDVXUHG XQGHU

LQWHUQDWLRQDOO\ FRPPRQ SULFHV RI FDSLWDO DQG FRQVXPSWLRQ JRRGV�� 7KHVH REVHUYDWLRQV DUH

FRQVLVWHQW ZLWK QHRFODVVLFDO WKHRU\� ZKLFK SUHGLFWV WKDW D KLJKHU FDSLWDO SULFH UHGXFHV LQ�

YHVWPHQW DQG D UHGXFWLRQ LQ LQYHVWPHQW OHDGV WR UHGXFHG RXWSXW�� 2QH LPSRUWDQW TXHVWLRQ

LV ZK\ WKH FDSLWDO SULFH LV KLJKHU LQ ORZ�LQFRPH FRXQWULHV� DV H[SODQLQJ WKH KLJK FDSLWDO

SULFH ZRXOG DOVR LQ SDUW H[SODLQ WKH RXWSXW JDS� ,Q WKLV SDSHU , IRFXV RQ RQH UHDVRQ� QDPHO\�

XQFHUWDLQW\ LQ SROLF\�UHODWHG LQYHVWPHQW FRVW �ZKLFK , ZLOO FDOO ?SROLF\ XQFHUWDLQW\� LQ WKH

UHPDLQGHU RI WKH SDSHU�� 7KH SROLF\�UHODWHG LQYHVWPHQW FRVW LV PHDQW WR FDSWXUH D EURDG

VSHFWUXP RI FRVWV� LW LQFOXGHV QRW RQO\ GLUHFW WD[HV DQG VXEVLGLHV RQ LQYHVWPHQW� EXW DOVR

LQGLUHFW FRVWV VXFK DV EULEHV DQG WKH FRVWV RI IROORZLQJ UHJXODWLRQV�� 7KXV SROLF\ XQFHU�

WDLQW\ UHVXOWV QRW RQO\ IURP XQFHUWDLQ WD[HV DQG VXEVLGLHV� EXW DOVR IURP �XQH[SHFWHG�

FKDQJHV LQ UHJXODWLRQV� WKH OHYHO RI HQIRUFHPHQW� RpFLDOV� DQG WKHLU GHPDQGV� , FRQVWUXFW D

PRGHO ZKHUH ORQJ�WHUP SROLF\ XQFHUWDLQW\ LQFUHDVHV WKH FDSLWDO SULFH DQG WKHUHE\ GHFUHDVHV

WKH LQYHVWPHQW DQG RXWSXW RYHU WKDW SHULRG� , DVVHVV WKH TXDQWLWDWLYH VLJQLnFDQFH RI SROLF\

XQFHUWDLQW\ LQ DFFRXQWLQJ IRU WKH ORQJ�UXQ FURVV�FRXQWU\ GLmHUHQFHV LQ WKHVH YDULDEOHV�

2QH FDQ FDVXDOO\ REVHUYH LQGLFDWLRQV RI SROLF\ XQFHUWDLQW\ LQ ORZ�LQFRPH FRXQWULHV�

H�J�� IUHTXHQW UHJLPH FKDQJHV LQ PDQ\ $IULFDQ FRXQWULHV DQG WKH UHFHQW SROLF\ UHYHUVDOV LQ

5XVVLD�� 0RUH IRUPDOO\� HPSLULFDO VWXGLHV RI ORQJ�UXQ FURVV�FRXQWU\ FRPSDULVRQV VKRZHG

� 7KHVH REVHUYDWLRQV DUH IURP WKH GDWD VHW RI 6XPPHUV DQG +HVWRQ ������� DV QRWHG E\� IRU H[DPSOH�

3DUHQWH DQG 3UHVFRWW������ DQG &KDUL� .HKRH� DQG 0F*UDWWDQ �������
� &KDUL� .HKRH� DQG 0F*UDWWDQ ������ IRXQG WKDW WKH YDULDWLRQV RI FDSLWDO SULFH UHODWLYH WR FRQVXPS�

WLRQ JRRG SULFH H[SODLQ ��� RI LQFRPH YDULDWLRQV DFURVV FRXQWULHV DVVXPLQJ WKH SK\VLFDO DQG RUJDQL]DWLRQDO
FDSLWDO VKDUH RI RXWSXW WR EH ���� ,Q HQGRJHQRXV JURZWK WKHRU\� D KLJKHU FDSLWDO SULFH� E\ UHGXFLQJ LQYHVW�
PHQW� ZRXOG OHDG WR D ORZHU JURZWK UDWH RI RXWSXW� 'H /RQJ DQG 6XPPHUV ������ IRXQG WKDW WKH HTXLSPHQW
LQYHVWPHQW KDV D VWURQJ SRVLWLYH DVVRFLDWLRQ ZLWK JURZWK� -RQHV ������ IRXQG WKDW D XQLW LQFUHDVH LQ WKH

PDFKLQHU\ SULFH UHODWLYH WR FRQVXPSWLRQ JRRG SULFH UHGXFHV WKH JURZWK UDWH E\ RQH SHUFHQW�
� 'H 6RWR ������ VKRZV WKDW WKHVH LQGLUHFW LQYHVWPHQW FRVWV DUH ODUJH LQ WKH 3HUXYLDQ HFRQRP\�

$SSDUHQWO\ PRWLYDWHG E\ WKLV DQG RWKHU VLPLODU REVHUYDWLRQV� 3DUHQWH DQG 3UHVFRWW ������ SURSRVH WKDW
WKH ORZ�LQFRPH FRXQWULHV KDYH D JUHDWHU CEDUULHU
 WR WHFKQRORJ\ DGRSWLRQ� ZKLFK HmHFWLYHO\ LQFUHDVHV WKH
FRVW RI SURGXFLQJ CWHFKQRORJ\
 FDSLWDO� 7KLV SDSHU� KRZHYHU� IRFXVHV RQ WKH XQFHUWDLQW\ LQ� QRW WKH OHYHO

RI� WKHVH FRVWV LQ FDSLWDO SURGXFWLRQ�
� $ OHVV YLVLEOH EXW WHOOLQJ H[DPSOH LV WKDW XQGHU WKH UHJLPH RI 0REXWX LQ &RQJR �IRUPDOO\ =DLUH��

WKHUH ZHUH FDELQHW VKXqHV DERXW HYHU\ WKUHH PRQWKV� ?,Q ����� D W\SLFDOO\ WUDQVLHQW \HDU IRU KLJKHU�XSV

LQ =DLUH� WKHUH ZHUH IRXU IXOO�VFDOH FDELQHW VKXqHV�� �+DUGHQ ������
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WKDW ORZ�LQFRPH FRXQWULHV LQ IDFW KDYH JUHDWHU SROLF\ XQFHUWDLQW\� HVSHFLDOO\ LI ZH LQWHUSUHW

VRFLR�SROLWLFDO LQVWDELOLW\ DV DQ LQGLFDWLRQ RI SROLF\ XQFHUWDLQW\� )RU H[DPSOH� $L]HQPDQ

DQG 0DULRQ ������ DQG 6HUYHQ ������ IRXQG WKDW PDFURHFRQRPLF SROLF\ XQFHUWDLQW\ LV

QHJDWLYHO\ UHODWHG WR SULYDWH LQYHVWPHQW� 5DPH\ DQG 5DPH\ ������ IRXQG WKDW FRXQWULHV

ZLWK KLJKHU YRODWLOLW\ RI RXWSXW KDYH ORZHU JURZWK� %DUUR ������ IRXQG WKDW SROLWLFDO

LQVWDELOLW\ LV QHJDWLYHO\ UHODWHG WR RXWSXW JURZWK� 6LPLODUO\� $OHVLQD DQG 3HURWWL ������

IRXQG WKDW VRFLR�SROLWLFDO LQVWDELOLW\ LV QHJDWLYHO\ UHODWHG WR LQYHVWPHQW DQG RXWSXW� 7KHVH

DXWKRUV JHQHUDOO\ FRQFOXGH WKDW XQFHUWDLQW\ RU LQVWDELOLW\ OHDGV WR ORZHU LQYHVWPHQW DQG

RXWSXW OHYHOV��

2Q WKH RWKHU KDQG� WKHRUHWLFDO VWXGLHV RQ WKH HmHFW RI XQFHUWDLQW\ RQ ORQJ�UXQ LQYHVW�

PHQW DUH VFDUFH� DQG WKH H[LVWLQJ RQHV KDYH IRXQG D QHXWUDO RU PL[HG HmHFW� 7KH WKHRU\

RI LQYHVWPHQW XQGHU LUUHYHUVLELOLW\ KDV VKRZQ WKDW XQFHUWDLQW\ GHOD\V LQYHVWPHQW VLQFH LQ�

YHVWRUV JDLQ E\ ZDLWLQJ IRU PRUH LQIRUPDWLRQ�� 7KLV GHOD\LQJ HmHFW RI XQFHUWDLQW\ PD\ EH

D VLJQLnFDQW UHDVRQ ZK\ GHYHORSLQJ FRXQWULHV KDYH GLpFXOW\ LQ LQFUHDVLQJ LQYHVWPHQW DIWHU

SROLF\ UHIRUP �5RGULN ������ $VLGH IURP WKH HmHFW RQ WKH WLPLQJ RI LQYHVWPHQW� KRZHYHU�

LUUHYHUVLEOH LQYHVWPHQW GRHV QRW LPSO\ D ORQJ�UXQ QHJDWLYH UHODWLRQVKLS EHWZHHQ XQFHU�

WDLQW\ DQG LQYHVWPHQW� $ QHXWUDO UHVXOW FDQ EH IRXQG LQ /XFDV DQG 3UHVFRWW ������� ,Q D

PRGHO RI LUUHYHUVLEOH LQYHVWPHQW XQGHU RXWSXW GHPDQG XQFHUWDLQW\� WKH DXWKRUV VKRZ WKDW

WKH ORQJ�UXQ LQYHVWPHQW LV GHWHUPLQHG E\ WKH DYHUDJH GHPDQG LUUHVSHFWLYH RI WKH OHYHO RI

XQFHUWDLQW\� $EHO DQG (EHUO\ ������ VKRZ LQ D PRGHO RI FDSDFLW\ LQYHVWPHQW E\ D nUP IDF�

LQJ GHPDQG XQFHUWDLQW\ WKDW XQFHUWDLQW\ WHQGV WR LQFUHDVH WKH ORQJ�UXQ LQYHVWPHQW ERWK

XQGHU UHYHUVLELOLW\ DQG XQGHU LUUHYHUVLELOLW\� +RSHQKD\Q DQG 0XQLDJXUULD ������ GHULYH

PL[HG UHVXOWV LQ DQ DJJUHJDWH PRGHO XQGHU LUUHYHUVLELOLW\ DQG XQFHUWDLQ LQYHVWPHQW VXE�

VLG\� HLWKHU JUHDWHU GLVSHUVLRQ EHWZHHQ WKH SRVVLEOH VXEVLG\ UDWHV �JUHDWHU XQFHUWDLQW\� RU

JUHDWHU SHUVLVWHQFH LQ WKH VXEVLG\ UDWHV �OHVV XQFHUWDLQW\� DUH OLNHO\ WR LQFUHDVH WKH ORQJ�UXQ

LQYHVWPHQW DQG RXWSXW JURZWK�

,Q WKH PRGHOV GHPRQVWUDWLQJ D QRQ�QHXWUDO HmHFW RI XQFHUWDLQW\ RQ ORQJ�UXQ LQYHVW�

PHQW� WKH UHVXOWV GHSHQG RQ D FRPPRQ� EXW TXHVWLRQDEOH� DVVXPSWLRQ IRU PRGHOLQJ XQFHU�

WDLQW\� 7KDW LV� LQ WKHVH PRGHOV WKH WLPH�ZHLJKWHG DYHUDJH YDOXH RI WKH XQFHUWDLQ YDULDEOH

�ZHLJKLQJ HDFK SRVVLEOH YDOXH E\ WKH GXUDWLRQ XQGHU ZKLFK WKDW YDOXH LV OLNHO\ WR SUHYDLO

UHJDUGOHVV RI LQYHVWPHQW UHVSRQVHV� LV n[HG XQGHU YDULRXV OHYHOV RI XQFHUWDLQW\� $OWKRXJK

WKLV DVVXPSWLRQ LV VLPSOH� LW PD\ QRW EH WKH EHVW ZD\ RI n[LQJ WKH DYHUDJH YDOXH� )RU

� 6HUYHQ ������ DOVR DUULYHV DW WKLV FRQFOXVLRQ DIWHU D VXUYH\ RI VWXGLHV ZLWK VLPLODU UHVXOWV� +RZHYHU�

&DPSRV DQG 1XJHQW �����D� ����E� FDPH WR WKH RSSRVLWH FRQFOXVLRQ�
� 6HH� IRU H[DPSOH� 3LQG\FN ������ IRU DQ LQWURGXFWLRQ DQG 'L[LW DQG 3LQG\FN ������ IRU DQ H[WHQVLYH

H[SRVLWLRQ�
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H[DPSOH� LQ WKH PRGHO RI +RSHQKD\Q DQG 0XQLDJXUULD
V PRGHO� WKH WLPH�ZHLJKWHG DYHUDJH

VXEVLG\ UDWH LV n[HG XQGHU YDULRXV OHYHOV RI XQFHUWDLQW\� +RZHYHU� XQFHUWDLQW\ DmHFWV WKH

LQYHVWPHQW�ZHLJKWHG DYHUDJH VXEVLG\ UDWH �ZHLJKLQJ HDFK UDWH E\ WKH DPRXQW RI LQYHVWPHQW

FDUULHG RXW XQGHU WKDW UDWH� E\ DmHFWLQJ WKH LQYHVWPHQW UHVSRQVHV XQGHU YDULRXV VKRFNV�

7KH QRWLRQ RI WKH DYHUDJH VXEVLG\ UDWH� , WKLQN� FRUUHVSRQGV PRUH WR WKH LQYHVWPHQW�

ZHLJKWHG VXEVLG\ UDWH WKDQ WR WKH WLPH�ZHLJKWHG VXEVLG\ UDWH�� 8QGHU WKH QRWLRQ RI WKH

LQYHVWPHQW�ZHLJKWHG DYHUDJH VXEVLG\ UDWH� WKH UHSRUWHG GLmHUHQFHV LQ LQYHVWPHQW DUH GXH

QRW RQO\ WR GLmHUHQW OHYHOV RI XQFHUWDLQW\ LQ� EXW DOVR WR GLmHUHQW OHYHOV RI� WKH DYHUDJH

VXEVLG\ UDWH� 7R LVRODWH WKH HmHFW RI XQFHUWDLQW\� LW LV QHFHVVDU\ WR n[ WKH LQYHVWPHQW�

ZHLJKWHG DYHUDJH VXEVLG\ UDWH XQGHU YDULRXV OHYHOV RI XQFHUWDLQW\ E\ DSSURSULDWHO\ VFDOLQJ

XS RU GRZQ WKH GLVWULEXWLRQ RI VXEVLG\ UDWHV�

,W DSSHDUV WKDW LUUHYHUVLELOLW\ DORQH LV QRW HQRXJK WR JHQHUDWH WKH QHJDWLYH HmHFW RI

XQFHUWDLQW\ RQ ORQJ�UXQ LQYHVWPHQW�� DQG ZH QHHG WR FRQVLGHU VRPH RWKHU FKDQQHO WKURXJK

ZKLFK XQFHUWDLQW\ DmHFWV LQYHVWPHQW� ,Q 6HFWLRQV � DQG �� , SUHVHQW D PRGHO RI LQYHVWPHQW

XQGHU XQFHUWDLQW\ WKDW GRHV JHQHUDWH D QHJDWLYH HmHFW RI XQFHUWDLQW\ RQ ORQJ�UXQ LQYHVW�

PHQW DQG RXWSXW� ,Q 6HFWLRQ �� , SUHVHQW D PLFUR PRGHO RI DQ LQYHVWPHQW HQYLURQPHQW

ZKHUH DW HDFK SHULRG WKH FRVW RI PDQDJLQJ DQ LQYHVWPHQW SURMHFW LV FRPSRVHG RI D FRQ�

VWDQW WHFKQLFDO FRVW DQG DQ XQFHUWDLQ SROLF\�UHODWHG FRVW� $ FUXFLDO IHDWXUH RI WKH PRGHO LV

WKDW WKH LQYHVWRUV FKRRVH DPRQJ YDULRXV W\SHV RI LQYHVWPHQW SURMHFWV WKDW DUH GLmHUHQWLDWHG

E\ WKH GXUDWLRQ IURP WKH VWDUW WR FRPSOHWLRQ� DQG E\ WKH WHFKQLFDO UDWH RI UHWXUQ� L�H�� WKH

UHWXUQ SHU XQLW RI WHFKQLFDO FRVW� ,Q WKLV HQYLURQPHQW� SROLF\ XQFHUWDLQW\ PDNHV LQYHVWRUV

SUHIHU VKRUWHU�WHUP SURMHFWV HYHQ WKRXJK ORQJHU�WHUP SURMHFWV KDYH KLJKHU WHFKQLFDO UDWHV

RI UHWXUQ� $OVR� D SURMHFW PD\ EH DEDQGRQHG EHIRUH FRPSOHWLRQ LI WKH FRVW EHFRPHV KLJK�

7KURXJK WKHVH WZR FKDQQHOV� SROLF\ XQFHUWDLQW\ LQFUHDVHV WKH FRVW RI SURGXFLQJ FDSLWDO�

RU HTXLYDOHQWO\ WKH FDSLWDO SULFH� KROGLQJ WKH LQYHVWPHQW�ZHLJKWHG DYHUDJH SROLF\�UHODWHG

FRVW FRQVWDQW� 7KH PRGHO LV UHODWHG WR WKRVH ZKLFK DGGUHVVHG WKH VHTXHQWLDO LQYHVWPHQW

GHFLVLRQ SUREOHP LQ 5REHUWV DQG :HLW]PDQ ������� *URVVPDQ DQG 6KDSLUR ������� DQG

3LQG\FN ������� 7KH PDLQ GLmHUHQFH LV WKDW WKHVH SUHYLRXV VWXGLHV FKDUDFWHUL]HG WKH LQ�

WHQVLW\ RU VSHHG RI LQYHVWPHQW XQGHU XQFHUWDLQW\ IRU D JLYHQ SURMHFW� ZKHUHDV WKH IRFXV

� 0RUH JHQHUDOO\� ZKLFK QRWLRQ RI DYHUDJH FRVW LV PRUH DSSURSULDWH GHSHQGV RQ WKH VRXUFH RI WKH
XQFHUWDLQW\� )RU H[DPSOH� LI WKH XQFHUWDLQW\ LV LQ WKH IRUFHV RI QDWXUH �H�J�� UDLQIDOO� WKH WLPH�ZHLJKWHG
DYHUDJH FRVW ZRXOG EH PRUH DSSURSULDWH� 2Q WKH RWKHU KDQG� LI WKH XQFHUWDLQW\ LV LQ SROLF\ WKDW LV
SUHVXPDEO\ FKRVHQ ZLWK WKH FRQVLGHUDWLRQ RI WKH LQYHVWRUV
 UHVSRQVHV �H�J�� WD[ FROOHFWLRQ�� LQYHVWPHQW�

ZHLJKWHG DYHUDJH FRVW ZRXOG EH PRUH DSSURSULDWH�
� 3LQG\FN DQG 6ROLPDQR ������ DQG 6HUYHQ ������ VWDWH WKLV YLHZ�
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LQ WKLV SDSHU LV RQ WKH SUREOHP RI FKRRVLQJ DPRQJ YDULRXV W\SHV RI SURMHFWV DV D ZD\ RI

GHULYLQJ WKH HmHFW RI SROLF\ XQFHUWDLQW\ RQ WKH FRPSHWLWLYH HTXLOLEULXP FDSLWDO SULFH�

,Q 6HFWLRQ �� , SUHVHQW DQ DJJUHJDWH PRGHO RI LQYHVWPHQW DQG RXWSXW� EXLOW RQ WKH

PRGHO LQ 6HFWLRQ �� 7KHUH DUH PDQ\ LQGXVWULHV DQG WKH XQFHUWDLQ SROLF\�UHODWHG FRVW LV

LQGXVWU\�VSHFLnF� 3ROLF\ XQFHUWDLQW\� E\ LQFUHDVLQJ WKH FDSLWDO SULFH WKURXJK WKH FKDQQHOV

GHVFULEHG LQ 6HFWLRQ �� GHFUHDVHV WKH ORQJ�UXQ DJJUHJDWH LQYHVWPHQW DQG RXWSXW� 7KLV UH�

VXOW LV FRQVLVWHQW ZLWK WKH DIRUH�PHQWLRQHG HPSLULFDO nQGLQJ WKDW ORZ�LQFRPH FRXQWULHV KDYH

JUHDWHU SROLF\ XQFHUWDLQW\� KLJKHU FDSLWDO SULFHV� DQG ORZHU LQYHVWPHQW� ,Q WKH PRGHO� DVLGH

IURP WKH HmHFW RQ WKH FDSLWDO SULFH DQG WKH OHYHOV RI LQYHVWPHQW DQG RXWSXW� SROLF\ XQFHU�

WDLQW\ DOVR DmHFWV WKH LQGXVWU\ LQYHVWPHQW G\QDPLFV� L�H�� VWDWLVWLFV RQ LQYHVWPHQW VHTXHQFH

DW WKH LQGXVWU\�OHYHO� *HQHUDOO\ VSHDNLQJ� SROLF\ XQFHUWDLQW\ LQFUHDVHV WKH CYRODWLOLW\
 RI

LQYHVWPHQW� 7KLV HmHFW RI XQFHUWDLQW\ RQ LQYHVWPHQW G\QDPLFV LV XVHIXO LQ WZR ZD\V� )LUVW�

LW LPSOLHV D QHJDWLYH UHODWLRQVKLS EHWZHHQ WKH RXWSXW OHYHO DQG WKH YRODWLOLW\ RI LQGXVWU\

LQYHVWPHQW DFURVV FRXQWULHV� ZKLFK FDQ EH WHVWHG LQ D VHW RI FURVV�FRXQWU\ LQYHVWPHQW GDWD�

6HFRQG� ZH FDQ FDOLEUDWH WKH PRGHO E\ UHODWLQJ WKH PRGHO�JHQHUDWHG LQYHVWPHQW G\QDPLFV

WR WKH DFWXDO LQYHVWPHQW G\QDPLFV� 7KLV LV XVHIXO VLQFH WKH XQFHUWDLQW\ SDUDPHWHU YDO�

XHV FDQQRW EH GLUHFWO\ LQIHUUHG IURP GDWD JLYHQ WKH EURDG DQG DEVWUDFW QDWXUH RI SROLF\

XQFHUWDLQW\ LQ WKH PRGHO�

,Q 6HFWLRQ �� , LQYHVWLJDWH WKH LQGXVWU\�OHYHO LQYHVWPHQW VHTXHQFHV IURP ���� WR ����

DFURVV �� PDQXIDFWXULQJ LQGXVWULHV DQG DFURVV �� FRXQWULHV RI GLYHUVH RXWSXW OHYHOV� DQG

nQG WKDW WKH LQYHVWPHQW LQ ORZHU�LQFRPH FRXQWULHV LV LQGHHG PRUH YRODWLOH� ,Q 6HFWLRQ ��

, FDOLEUDWH WKH PRGHO WR DVVHVV WKH TXDQWLWDWLYH VLJQLnFDQFH RI SROLF\ XQFHUWDLQW\ LQ DF�

FRXQWLQJ IRU WKH GLmHUHQFHV LQ WKH ORQJ�UXQ FDSLWDO SULFH� LQYHVWPHQW� DQG RXWSXW DFURVV

FRXQWULHV� )RU WKH FDOLEUDWLRQ� , VLPXODWH WKH LQGXVWU\ LQYHVWPHQW VHTXHQFHV IRU YDULRXV

PRGHO SDUDPHWHU YDOXHV DQG VHOHFW WKH RQHV WKDW JHQHUDWH WKH DFWXDO LQYHVWPHQW G\QDPLFV�

, nQG WKDW SROLF\ XQFHUWDLQW\ FDQ DFFRXQW IRU D ODUJH SRUWLRQ RI WKH REVHUYHG FURVV�FRXQWU\

GLmHUHQFHV� EHWZHHQ WKH ORZHVW�LQFRPH DQG WKH KLJKHVW�LQFRPH FRXQWULHV� SROLF\ XQFHU�

WDLQW\ FDQ DFFRXQW IRU WKH FDSLWDO SULFH GLmHUHQFH E\ D IDFWRU RI DERXW � DQG WKH RXWSXW

GLmHUHQFH RI D VLPLODU PDJQLWXGH� 6HFWLRQ � FRQFOXGHV�

�� ,QYHVWPHQW XQGHU 3ROLF\ 8QFHUWDLQW\

,Q WKLV VHFWLRQ� , nUVW SUHVHQW DQ LQYHVWRU
V SUREOHP XQGHU WKH XQFHUWDLQW\ RI SROLF\�

UHODWHG LQYHVWPHQW FRVWV� 7KH LQYHVWRU FKRRVHV D QHZ SURMHFW DPRQJ YDULRXV W\SHV RI

SURMHFWV WKDW DUH GLmHUHQWLDWHG E\ WKHLU GXUDWLRQ� DQG GHFLGHV ZKHWKHU WR FRQWLQXH WKH

SURMHFW DV LW DJHV� $ SRMHFW� LI nQLVKHG� \LHOGV QHZ FDSLWDO� ZKRVH TXDQWLW\ GHSHQGV RQ

�



WKH W\SH RI SURMHFW� , FKDUDFWHUL]H WKH RSWLPDO LQYHVWPHQW UXOH� 1H[W� , VKRZ WKDW XQGHU

FRPSHWLWLRQ� WKH HmHFW RI XQFHUWDLQW\ LV WR LQFUHDVH WKH HTXLOLEULXP FDSLWDO SULFH� KROGLQJ

WKH LQYHVWPHQW�ZHLJKWHG DYHUDJH SROLF\�UHODWHG FRVW DV FRQVWDQW� 7KLV KDSSHQV EHFDXVH

XQFHUWDLQW\ FDXVHV LQYHVWRUV WR SUHIHU VKRUWHU�WHUP SURMHFWV DQG DEDQGRQ VRPH SURMHFWV�

LQFUHDVLQJ WKH H[SHFWHG FRVW RI SURGXFLQJ FDSLWDO�

��� 7KH ,QYHVWRU
V 3UREOHP

&RQVLGHU DQ LQYHVWRU ZKR LV ULVN�QHXWUDO DQG GLVFRXQWV WKH IXWXUH FRVWV DQG UHWXUQV

E\ RQH SHULRG GLVFRXQW UDWH n � �� $W DQ\ GDWH� WKH LQYHVWRU FDQ FKRRVH RQH RI WKUHH

DFWLYLWLHV� VWDUW DQ LQYHVWPHQW SURMHFW� FRQWLQXH DQ XQnQLVKHG SURMHFW LI WKHUH LV RQH� RU

UHPDLQ LGOH� 7KHUH DUH PDQ\ W\SHV RI SURMHFWV� $ SURMHFW RI W\SH M � I�� �� � � �J UHTXLUHV

M FRQVHFXWLYH SHULRGV RI LQYHVWPHQW WR EH FRPSOHWHG� 7KH RQH�SHULRG FRVW RI LQYHVWPHQW�

GHQRWHG DV �� LV FRPSRVHG RI � XQLW RI WHFKQLFDO FRVW DQG �b � XQLWV RI SROLF\�UHODWHG FRVW�

7KH SROLF\�UHODWHG FRVW LV SURMHFW�VSHFLnF DQG LWV IXWXUH YDOXHV DUH XQFHUWDLQ� 7KXV � LV

SURMHFW�VSHFLnF DQG XQFHUWDLQ DV ZHOO� 7KH YDOXH RI � FDQ EH HLWKHU �� RU ��� ZKHUH �� � ���

DQG HYROYHV DFFRUGLQJ WR D 0DUNRY &KDLQ� LI WKH FXUUHQW SHULRG FRVW LV �T� T  �� �� WKH

SUREDELOLW\ WKDW WKH QH[W SHULRG FRVW ZLOO EH �T LV {T� , DVVXPH WKDW {� � {� ! �� ZKLFK

LPSOLHV VRPH SHUVLVWHQFH LQ WKH RQH�SHULRG FRVW� IRU T  �� � WKH SUREDELOLW\ IRU WKH QH[W

SHULRG FRVW WR EH �T LV JUHDWHU LI WKH FXUUHQW SHULRG FRVW LV �T� , DOVR DVVXPH WKDW DW

HDFK GDWH DQG IRU HDFK W\SH RI SURMHFW WKHUH DUH VRPH QHZ SURMHFWV ZLWK WKH ORZ FXUUHQW

FRVW ��� 7KLV LPSOLHV WKDW WKHUH LV QR YDOXH RI ZDLWLQJ WR LQYHVW� ZKLFK LV DQ LPSRUWDQW

IHDWXUH RI PRGHOV ZLWK LUUHYHUVLEOH LQYHVWPHQW� $V PHQWLRQHG HDUOLHU� WKH YDOXH RI ZDLWLQJ

WR LQYHVW� DVLGH IURP LWV HmHFW RQ WKH WLPLQJ RI LQYHVWPHQW� LV XQOLNHO\ WR KDYH D UREXVW

HmHFW RQ WKH ORQJ�UXQ LQYHVWPHQW� ZKLFK LV WKH FRQFHUQ RI WKLV SDSHU� $ SURMHFW RI W\SH M�

RQFH FRPSOHWHG� \LHOGV K�M� XQLWV RI QHZ FDSLWDO� , FDOO K�M� WKH FDSLWDO UHWXUQ IXQFWLRQ�

DQG DVVXPH WKDW D XQLTXH nQLWH M VROYHV WKH SUREOHP PD[MI�n
Mb�K�M�� 

3Mb�

Q � n
QJ� 7KLV

DVVXPSWLRQ HQVXUHV WKDW WKH LQYHVWRU
V SUREOHP LV ZHOO GHnQHG DQG KDV D XQLTXH VROXWLRQ

LQ WKH DEVHQFH RI SROLF\ XQFHUWDLQW\ �VHH 3URSRVLWLRQ ��� /HW 3 GHQRWH WKH FDSLWDO SULFH�

ZKLFK LV DVVXPHG WR EH n[HG IRU WKH PRPHQW� 7KH YDOXH RI WKH FRPSOHWHG SURMHFW LV WKHQ

3K�M�� $Q XQnQLVKHG SURMHFW FDQ EH DEDQGRQHG� DQG RQFH DEDQGRQHG� WKH SURMHFW KDV QR

YDOXH� WKH FRVWV RI LQYHVWPHQW DOUHDG\ LQFXUUHG FDQQRW EH UHFRYHUHG DQG WKH SURMHFW FDQQRW

EH FRQWLQXHG ODWHU�

,Q WKLV HQYLURQPHQW� WKH LQYHVWRU
V GHFLVLRQ SUREOHP DW HDFK GDWH LV DV IROORZV� ,I

KH KDV DQ XQnQLVKHG SURMHFW FDUULHG RYHU IURP WKH SUHYLRXV GDWH� KH GHFLGHV ZKHWKHU WR

FRQWLQXH WKH SURMHFW RU WR DEDQGRQ LW� JLYHQ WKH FXUUHQW FRVW RI WKH SURMHFW� ,I KH GRHV QRW

�



KDYH DQ XQnQLVKHG SURMHFW RU LI KH GHFLGHV WR DEDQGRQ DQ XQnQLVKHG SURMHFW� KH GHFLGHV

ZKHWKHU WR VWDUW D SURMHFW DQG� LI KH GHFLGHV WR� ZKLFK W\SH RI SURMHFW ZLWK ZKLFK FXUUHQW

FRVW WR VWDUW� 7R IRUPDOL]H WKLV SUREOHP� OHW Y�M� Q� T� GHQRWH WKH YDOXH RI PDQDJLQJ �L�H��

VWDUWLQJ RU FRQWLQXLQJ� D SURMHFW RI W\SH M� DJH Q� DQG WKH FXUUHQW FRVW �T� 7KHQ�

Y�M� Q� T�  b�T � {TnaY�M� Q� �� T� � ��b {T�naY�M� Q� �� T
�� �����

IRU Q � I�� �� � � � � M b �J�

Y�M� M b �� T�  b�T � 3K�M�� �����

DQG

aY�M� Q� T�  PD[IY�M� Q� T�b z� �J� �����

ZKHUH LQ HDFK HTXDWLRQ T�  � LI T  � DQG T�  � LI T  �� 7KH WHUP aY�c� LV WKH YDOXH RI WKH

RSWLRQ WR PDQDJH WKH SURMHFW� 7KH WHUP z LV WKH RSSRUWXQLW\ FRVW RI PDQDJLQJ WKH SURMHFW�

WKDW LV� WKH YDOXH RI WKH EHVW DOWHUQDWLYH WR PDQDJLQJ WKH SURMHFW� 6LQFH WKH DOWHUQDWLYHV

DUH VWDUWLQJ D QHZ SURMHFW RU EHLQJ LGOH� ZH KDYH

z  PD[IPD[
M�T
IY�M� �� T�J� �J� �����

,I WKH YDOXH RI PDQDJLQJ D SURMHFW LV JUHDWHU WKDQ WKH RSSRUWXQLW\ FRVW� WKH LQYHVWRU ZLOO

FKRRVH WR PDQDJH WKH SURMHFW� ,I LW LV OHVV WKDQ WKH RSSRUWXQLW\ FRVW� KH ZLOO QRW PDQDJH

WKH SURMHFW DQG LQVWHDG RSW IRU WKH EHVW DOWHUQDWLYH�

,I WKH YDOXHV RI DOO QHZ SURMHFWV DUH QHJDWLYH �PD[M�TIY�M� �� T�J � ��� WKH LQYHVWRU ZLOO

EH LGOH DW DOO GDWHV� 2Q WKH RWKHU KDQG� LI WKH YDOXHV RI VRPH QHZ SURMHFWV DUH SRVLWLYH

�PD[M�TIY�M� �� T�J ! ��� WKH LQYHVWRU ZLOO PDQDJH SURMHFWV DW DOO GDWHV� ,Q WKH PLGGOH FDVH

�PD[M�TIY�M� �� T�J  ��� WKH LQYHVWRU ZLOO EH LQGLmHUHQW WR PDQDJLQJ SURMHFWV RU EHLQJ LGOH�

7KH IROORZLQJ SURSRVLWLRQ FKDUDFWHUL]HV WKH LQYHVWRU
V EHKDYLRU ZKHQ KH PDQDJHV SURMHFWV

�z w ���

3URSRVLWLRQ �� ,I WKHUH LV LQYHVWPHQW �PD[M�TIY�M� �� T�J w ��� WKH LQYHVWRU
V EHKDYLRU LV

FKDUDFWHUL]HG E\ RSWLPDO LQYHVWPHQW UXOH �-�1 �� VWDUW D SURMHFW RI WKH W\SH - ZLWK WKH ORZ

FXUUHQW FRVW� FRQWLQXH WKH SURMHFW DV ORQJ DV LWV FRVW VWD\V ORZ� DQG LI WKH FRVW EHFRPHV KLJK�

DEDQGRQ WKH SURMHFW LI LW LV \RXQJHU WKDQ 1 SHULRGV� DQG FRQWLQXH WKH SURMHFW LI LW LV DV ROG

RU ROGHU WKDQ 1 SHULRGV�

3URRI� VHH WKH $SSHQGL[�

7KLV SURSRVLWLRQ FDQ EH LQWXLWLYHO\ H[SODLQHG DV IROORZV� JLYHQ WKH PLQLPXP SHUVLVWHQFH LQ

WKH FRVW� WKH YDOXH RI D SURMHFW ZLWK D ORZ FXUUHQW FRVW LV JUHDWHU WKDQ WKDW RI DQ LGHQWLFDO

�



SURMHFW H[FHSW IRU LWV KLJK FXUUHQW FRVW� DQG VR WKH LQYHVWRU ZRXOG VWDUW D SURMHFW ZLWK D ORZ

FXUUHQW FRVW� $V IRU WKH W\SH RI SURMHFW� KH ZLOO VHOHFW WKH RQH WKDW KDV WKH PD[LPXP YDOXH�

-  DUJPD[M Y�M� �� ���
� $V IRU WKH FRQWLQXDWLRQ UXOH� WKH YDOXH RI DQ ROGHU SURMHFW LV JUHDWHU

WKDQ WKDW RI DQ LGHQWLFDO SURMHFW H[FHSW IRU LWV \RXQJHU DJH VLQFH DQ ROGHU SURMHFW UHTXLUHV

OHVV LQYHVWPHQW WR EH FRPSOHWHG DQG WKH UHWXUQ LV VRRQHU� *LYHQ WKLV PRQRWRQHFLW\ RI WKH

YDOXH RI D SURMHFW RYHU LWV DJH� RQFH WKH LQYHVWRU KDV VWDUWHG D SURMHFW� KH ZLOO FRQWLQXH LW

DV ORQJ DV WKH FRVW VWD\V ORZ� ,I WKH FRVW EHFRPHV KLJK� KH ZLOO FRQWLQXH WKH SURMHFW RQO\

LI LW LV ROG HQRXJK WR FRPSHQVDWH IRU WKH ORVV RI LWV YDOXH GXH WR WKH LQFUHDVH LQ FRVW� DQG

DEDQGRQ WKH SURMHFW LI LW LV QRW ROG HQRXJK�

��� &DSLWDO 3ULFH LQ &RPSHWLWLYH (TXLOLEULXP

,Q WKH SUHYLRXV VXEVHFWLRQ� WKH FDSLWDO SULFH ZDV DVVXPHG WR EH n[HG� 1RZ OHW
V

FRQVLGHU KRZ WKH FDSLWDO SULFH ZRXOG EH GHWHUPLQHG XQGHU FRPSHWLWLYH LQYHVWPHQW� ,Q

SDUWLFXODU� FRQVLGHU WKH IROORZLQJ HQYLURQPHQW� 7KHUH DUH PDQ\ LQYHVWRUV ZKR DUH LGHQWLFDO

WR WKH RQH ZH FRQVLGHUHG� DQG ZKR FRPSHWLWLYHO\ SURGXFH FDSLWDO E\ PDQDJLQJ LQYHVWPHQW

SURMHFWV� )XUWKHU� WKH XQGHUO\LQJ GHPDQG IRU FDSLWDO LV SULFH�HODVWLF VR WKDW WKH FDSLWDO

SULFH UHVSRQGV WR WKH FKDQJHV LQ VXSSO\ RI FDSLWDO� ,Q WKLV HQYLURQPHQW� LI WKH YDOXH RI DQ

RSWLPDO SURMHFW Y�-� �� �� LV SRVLWLYH� PRUH SURMHFWV ZLOO EH VWDUWHG DQG FDSLWDO SURGXFWLRQ

ZLOO LQFUHDVH� 7KLV ZLOO LQ WXUQ GHFUHDVH WKH FDSLWDO SULFH� ZKLFK ZLOO WKHQ GHFUHDVH WKH

YDOXH RI WKH SURMHFW� 2Q WKH RWKHU KDQG� LI WKH YDOXH RI WKH RSWLPDO SURMHFW LV QHJDWLYH�

QR SURMHFWV ZRXOG EH XQGHUWDNHQ� WKHUHE\ LQFUHDVLQJ WKH FDSLWDO SULFH DQG WKH YDOXH RI WKH

SURMHFW� &RQVLGHULQJ WKHVH VFHQDULRV� ZH FDQ FRQFOXGH WKDW WKHUH LV DQ HTXLOLEULXP SULFH 3

XQGHU ZKLFK WKH YDOXH RI DQ\ RSWLPDO SURMHFW LV ]HUR�

Y�-� �� ��  z  �� �����

)RUPDOO\� JLYHQ ��� ��� {�� DQG {�� DQ HTXLOLEULXP LV D FDSWDO SULFH 3 DQG DQ RSWLPDO

LQYHVWPHQW UXOH �-�1 � VXFK WKDW XQGHU 3 � �-�1� LV D VROXWLRQ WR WKH LQYHVWRUV SUREOHP RI

HTXDWLRQV ��� WR ��� DQG HTXDWLRQ ��� LV VDWLVnHG�

��� 7KH (mHFW RI 3ROLF\ 8QFHUWDLQW\ RQ &DSLWDO 3ULFH

,Q WKH LQYHVWPHQW HQYLURQPHQW FRQVLGHUHG LQ WKH SUHYLRXV VXEVHFWLRQV� WKHUH LV XQ�

FHUWDLQW\ LQ LQYHVWPHQW FRVW GXH WR XQFHUWDLQ SROLF\�UHODWHG FRVW� DQG WKLV XQFHUWDLQW\ LV

� 7KHUH LV VXFK nQLWH - JLYHQ WKH DVVXPSWLRQ RQ K RQ SDJH � �VHH 3URSRVLWLRQ ��� +RZHYHU� - PD\ QRW

EH XQLTXH�

�



JRYHUQHG E\ WKH SRVVLEOH RQH�SHULRG FRVWV� �� DQG ��� DQG WKH WUDQVLWLRQ SUREDELOLWLHV� {�

DQG {�� 7R FRQVLGHU WKH HmHFW RI SROLF\ XQFHUWDLQW\ RQ LQYHVWPHQW LQ D PHDQLQJIXO FRQ�

WH[W� , ZLOO nUVW VKDUSHQ WKH PHDQLQJ RI XQFHUWDLQW\ LQ WKLV HQYLURQPHQW E\ WUDQVIRUP WKH

SDUDPHWHUV �~�� ~�� {�� {�� WR SDUDPHWHUV WKDW KDYH FOHDUHU HFRQRPLF PHDQLQJV� )LUVW� WKH

VFDOH SDUDPHWHU x� LV GHnQHG DV WKH PHDQ RI WKH WZR FRVWV� x� s ��� � ��� �� 7KLV SDUDPH�

WHU PHDVXUHV WKH VFDOH RI WKH FRVWV ZLWK D KLJKHU YDOXH PHDQLQJ JUHDWHU VFDOH� 6HFRQG� WKH

GLVSHUVLRQ SDUDPHWHU G LV GHnQHG DV G s �� ��� 7KLV SDUDPHWHU PHDVXUHV WKH GLVSHUVLRQ

EHWZHHQ WKH WZR FRVWV ZLWK D KLJKHU YDOXH PHDQLQJ PRUH GLVSHUVLRQ� 1H[W� GHnQH {�W� T�

DV WKH SUREDELOLW\ WKDW WKH FRVW W SHULRGV ODWHU ZLOO EH �T JLYHQ WKDW WKH FXUUHQW FRVW LV �T�

:H KDYH {��� T�  � DQG {�W� �� T�  {T{�W� T� � ��b {T����b {�W� T�� IRU DOO W w �� ZKHUH

LQ HDFK HTXDWLRQ T�  � LI T  � DQG T�  � LI T  �� )URP WKHVH HTXDWLRQV� ZH FDQ GHULYH

{�W� ��  D� ��b D�EW� DQG

{�W� ��  �b D � DEW�
�����

ZKHUH D s �� b {�� �� b {� b {�� DQG E s {� � {� b �� $V W LQFUHDVHV� {�W� �� FRQYHUJHV

WR D DQG {�W� �� FRQYHUJHV WR �b D� 7KXV WKH SDUDPHWHU D LV WKH ORQJ�UXQ SUREDELOLW\ WKDW

WKH FRVW ZLOO EH ��� , ZLOO FDOO WKLV SDUDPHWHU WKH IUHTXHQF\ SDUDPHWHU ZLWK D KLJKHU YDOXH

PHDQLQJ JUHDWHU RFFXUHQFH RI WKH ORZ FRVW LQ WKH ORQJ�UXQ� 7KH SDUDPHWHU E GHWHUPLQHV

KRZ TXLFNO\ {�W� �� DQG {�W� �� FRQYHUJH WR D DQG � b D� UHVSHFWLYHO\� )RU LQVWDQFH� LI

E  ��� HDFK SHULRG {�W� S� DSSURDFKHV D E\ ��� RI WKH JDS EHWZHHQ WKH WZR� , ZLOO FDOO

WKLV SDUDPHWHU WKH SHUVLVWHQFH SDUDPHWHU ZLWK D KLJKHU YDOXH PHDQLQJ JUHDWHU SHUVLVWHQFH

RI WKH FRVW�

1RZ , KDYH GHnQHG WKH IRXU QHZ SDUDPHWHUV � x�� G� D� E�� $ FRPELQDWLRQ RI WKHVH IRXU

SDUDPHWHU YDOXHV KDV D XQLTXH FRUUHVSRQGLQJ FRPELQDWLRQ RI WKH SULPLWLYH SDUDPHWHU YDOXHV

���� ��� {�� {��� 2I WKH IRXU QHZ SDUDPHWHUV� WKH GLVSHUVLRQ SDUDPHWHU G� WKH IUHTXHQF\

SDUDPHWHU D� DQG WKH SHUVLVWHQFH SDUDPHWHU E FKDUDFWHUL]H WKH XQFHUWDLQW\ RI LQYHVWPHQW

FRVWV� ZKHUHDV WKH VFDOH SDUDPHWHU x� GHWHUPLQHV RQO\ WKH VFDOH RI WD[HV ZLWKRXW DmHFWLQJ

XQFHUWDLQW\� 7KH VFDOH SDUDPHWHU� QRQHWKHOHVV� GRHV DmHFW WKH FDSLWDO SULFH� ,Q H[DPLQLQJ

WKH UHODWLRQVKLS EHWZHHQ WKH XQFHUWDLQW\ SDUDPHWHUV �G� D� E� DQG WKH FDSLWDO SULFH� WKHQ

ZH QHHG WR PDNH DQ DVVXPSWLRQ DV WR ZKDW YDOXH RI x� DFFRPSDQLHV HDFK FRPELQDWLRQ

RI �G� D� E�� 2QH VLPSOH DVVXPSWLRQ LV WR VHW x� VR WKDW WKH WLPH�ZHLJKWHG DYHUDJH FRVW�

L�H�� ��D � ���� b D�� LV n[HG IRU DOO VHWV RI YDOXHV RI �G� D� E�� 7KLV LV LQ IDFW WKH GHIDXOW

DVVXPSWLRQ LQ PRVW VWXGLHV RI XQFHUWDLQW\� )RU WKH SXUSRVH RI WKLV SDSHU� KRZHYHU� WKLV

DVVXPSWLRQ KDV DQ XQGHVLUDEOH LPSOLFDWLRQ� WKH VKDUHV RI LQYHVWPHQW WKDW WDNHV SODFH

XQGHU ORZ YV� KLJK FRVW YDU\ GHSHQGLQJ RQ WKH XQFHUWDLQW\ SDUDPHWHU YDOXHV �G� D� E�� DQG

�



DUH QRW SURSRUWLRQDO WR D� 8QGHU WKLV DVVXPSWLRQ RQ x�� WKHQ WKH LQYHVWPHQW�ZHLJKWHG

DYHUDJH FRVW �ZHLJKLQJ HDFK UDWH E\ WKH DPRXQW RI LQYHVWPHQW FDUULHG RXW XQGHU WKDW

UDWH� YDULHV� $V ZDV PHQWLRQHG HDUOLHU� WKH QRWLRQ RI WKH DYHUDJH SROLF\�UHODWHG LQYHVWPHQW

FRVW FRUUHVSRQGV PRUH WR WKH LQYHVWPHQW�ZHLJKWHG DYHUDJH FRVW WKDQ WR WKH WLPH�ZHLJKWHG

DYHUDJH FRVW� *LYHQ WKLV QRWLRQ RI WKH DYHUDJH FRVW� WKH LPSOLFDWLRQ RI YDULDEOH DYHUDJH

FRVW LV XQGHVLUDEOH VLQFH WKH SXUSRVH RI WKLV SDSHU LV WR DVVHVV WKH HmHFW RI XQFHUWDLQW\ LQ�

QRW WKH OHYHO RI� SROLF\�UHODWHG FRVW RQ LQYHVWPHQW�

)RU WKLV UHDVRQ� , DGRSW WKH DOWHUQDWLYH DVVXPSWLRQ RQ WKH VFDOH SDUDPHWHU x�� WKH

YDOXH RI x� LV FKRVHQ VR WKDW WKH LQYHVWPHQW�ZHLJKWHG DYHUDJH RQH�SHULRG FRVW LV FRQVWDQW

IRU DOO �G� D� E�� 7R EH SUHFLVH� , ZLOO GHnQH WKH LQYHVWPHQW�ZHLJKWHG DYHUDJH RQH�SHULRG

FRVW� GHQRWHG DV a�� DV IROORZV� )LUVW� OHW D FRPELQDWLRQ RI SDUDPHWHU YDOXHV� Ix�� G� D� EJ WKH

FRUUHVSRQGLQJ SULPLWLYH SDUDPHWHU YDOXHV I��� ��� {�� {�J� DQG WKH FRUUHVSRQGLQJ HTXLOLE�

ULXP FDSLWDO SULFH 3 DQG RSWLPDO LQYHVWPHQW UXOH �-�1� EH JLYHQ� *LYHQ WKLV LQYHVWPHQW

UXOH DQG XVLQJ WKH HTXDWLRQV ��� WR ���� WKH HTXLOLEULXP YDOXH RI DQ RSWLPDO SURMHFW FDQ EH

ZULWWHQ DV

Y�-� �� ��  b� � n-b�{1b�� 3K�-� �����

ZKHUH WKH nUVW WHUP � LV WKH H[SHFWHG GLVFRXQWHG VXP RI LQYHVWPHQW FRVWV� WKH VHFRQG WHUP

LV WKH H[SHFWHG GLVFRXQWHG UHWXUQ IURP LQYHVWPHQW� DQG

�  

1b�;
Q �

nQ{Q��� �

-b�;
Q 1

nQ{1b�� ��Qb1 � ��� �����

7R XQGHUVWDQG WKLV H[SUHVVLRQ LQWXLWLYHO\� REVHUYH WKDW WKH SUREDELOLW\ WKDW D SURMHFW ZLOO EH

FRQWLQXHG DW DJH Q LV {Q IRU Q  �� �� � � � �1 b�� DQG {1b�� IRU Q  1�1 ��� � � � � -b�� DQG

WKDW LI WKH SURMHFW LV FRQWLQXHG DW DJH Q� WKH RQH�SHULRG LQYHVWPHQW FRVW DW WKDW GDWH LV �� IRU

W  �� �� � � � �1b�� DQG ��Qb1��� IRU Q  1�1��� � � � � -b�� ZKHUH ��W� LV WKH H[SHFWHG

RQH�SHULRG FRVW FRQGLWLRQDO WKDW WKH FRVW LV �� DW W  �� ��W�  ��{�W� �� � ����b {�W� ���

�VHH HTXDWLRQ �����

1RZ VXSSRVH WKDW DW DQ\ GDWH WKH RQH�SHULRG LQYHVWPHQW FRVW LV D FRQVWDQW YDOXH �

LQVWHDG RI �� RU ��� ZKLOH WKH RWKHU SDUDPHWHU YDOXHV DQG WKH LQYHVWRU
V EHKDYLRU UHPDLQ

WKH VDPH� /HW ���� GHQRWH WKH H[SHFWHG GLVFRXQWHG VXP RI LQYHVWPHQW FRVWV RI D QHZ

SURMHFW LQ WKLV FDVH� :H KDYH

a����  

1b�;
Q �

nQ{Q���

-b�;
Q 1

nQ{1b�� �� �����

�



1RZ WKH DYHUDJH RQH�SHULRG FRVW a� LV GHnQHG DV WKH RQH�SHULRG FRVW XQGHU ZKLFK WKH

H[SHFWHG GLVFRXQWHG VXP RI LQYHVWPHQW FRVWV LV HTXDO WR WKH H[SHFWHG GLVFRXQWHG VXP RI

LQYHVWPHQW FRVWV XQGHU WKH YDULDEOH RQH�SHULRG FRVW�

�  a�� a��� ������

7R HTXDWH WKH YDOXHV RI a� IRU DOO �G� D� E�� ZH ZDQW WR PDNH VXUH WKDW IRU HDFK �G� D� E�� WKHUH

H[LVWV x� XQGHU ZKLFK a� LV HTXDO WR D JLYHQ FRQVWDQW� ,Q 3URSRVLWLRQ $ LQ WKH $SSHQGL[� ,

VKRZ WKDW FKDQJHV LQ x� GR QRW FKDQJH - � 1 � RU 3 � DQG VLPSO\ FKDQJHV a� SURSRUWLRQDWHO\�

7KXV� IRU DQ\ JLYHQ �G� D� E�� ZH FDQ PDNH a� WR EH DQ\ YDOXH E\ VFDOLQJ x� XS RU GRZQ� IRU

HDFK �G� D� E�� WKHUH LQGHHG H[LVWV x� XQGHU ZKLFK a� LV HTXDO WR D JLYHQ FRQVWDQW�

:LWK WKH DVVXPSWLRQ RQ x�� QRZ ZH DUH UHDG\ WR DVVHVV WKH HmHFW RI SROLF\ XQFHUWDLQW\

RQ WKH LQYHVWPHQW EHKDYLRU DQG WKH FDSLWDO SULFH� 7KH IROORZLQJ SURSRVLWLRQ FKDUDFWHUL]HV

WKH HmHFW�

3URSRVLWLRQ �� ,Q WKH DEVHQFH RI SROLF\ XQFHUWDLQW\ �L�H�� G  �� D  �� RU E  ��� WKH

RSWLPDO W\SH RI SURMHFW LV XQLTXH DQG RI WKH ORQJHVW GXUDWLRQ� WKHUH LV QR DEDQGRQPHQW RI

SURMHFWV DQG� n[LQJ a�� WKH HTXLOLEULXP FDSLWDO SULFH LV WKH ORZHVW�

3URRI� VHH WKH DSSHQGL[�

7KLV SURSRVLWLRQ FDQ EH LQWXLWLYHO\ H[SODLQHG DV IROORZV� 7KHUH ZLOO EH QR SROLF\ XQFHUWDLQW\

LQ IXWXUH RQH�SHULRG FRVWV LI G  � �L�H�� WKH WZR RQH�SHULRG FRVWV DUH WKH VDPH�� LI D  �

�L�H�� WKH RQH�SHULRG FRVW LV DOZD\V D ORZ FRVW�� RU LI E  � �L�H�� WKH RQH�SHULRG FRVW QHYHU

FKDQJHV�� :LWK QR QHJDWLYH VKRFN WR WKH FRVW� QR SURMHFWV ZLOO EH DEDQGRQHG� ,I WKHUH LV

SROLF\ XQFHUWDLQW\ �L�H�� G ! �� D � �� RU E � ��� WKH RQH�SHULRG FRVW� ZKLFK LV HTXDO WR WKH

ORZ FRVW DW WKH EHJLQQLQJ RI WKH SURMHFW� PD\ FKDQJH WR D KLJK FRVW ODWHU� 7KH IXUWKHU LQWR

WKH IXWXUH� WKH OLNHOLKRRG WKDW WKH FRVW ZLOO EH KLJK LQFUHDVHV� WKH H[SHFWHG RQH�SHULRG FRVW

LQFUHDVHV RYHU WKH DJH RI WKH SURMHFW� 7KHUHIRUH� JLYHQ WKH VFDOH RI WKH RQH�SHULRG FRVW x�

LQYHVWRUV ZLOO ORZHU WKH DYHUDJH RQH�SHULRG FRVW a� E\ PDQDJLQJ D SURMHFW RI VKRUWHU GXUDWLRQ�

1RWH WKDW HDFK LQYHVWRU WDNHV x� DV JLYHQ� DOWKRXJK KROGLQJ a� LQ HTXLOLEULXP LPSOLHV WKDW x� LV

GHSHQGHQW RQ WKH DJJUHJDWH EHKDYLRU RI LQYHVWRUV� 7KXV XQFHUWDLQW\ PDNHV LQYHVWRUV IDYRU

VKRUWHU�WHUP SURMHFWV� 8QFHUWDLQW\ PD\ DOVR PDNH LQYHVWRUV DEDQGRQ SURMHFWV ZKHQ WKH

RQH�SHULRG FRVW FKDQJHV WR D KLJK FRVW LI LW LV SUHIHUDEOH WR VWDUW D QHZ SURMHFW ZLWK D ORZ FRVW

UDWKHU WKDQ WR FRQWLQXH WKH ROG SURMHFW DQG WR SD\ WKH KLJK FRVWV� +ROGLQJ WKH DYHUDJH RQH�

SHULRG FRVW FRQVWDQW� WKH VKRUWHU�WHUP SURMHFWV \LHOG ORZHU H[SHFWHG SURGXFWLRQ RI FDSLWDO

SHU XQLW FRVW DQG WKH DEDQGRQPHQW RI SURMHFWV LQFUHDVH WKH H[SHFWHG FRVW RI SURGXFLQJ

D XQLW RI FDSLWDO� )RU WKHVH WZR UHDVRQV� XQFHUWDLQW\ LQFUHDVHV WKH FRVW RI SURGXFLQJ D

��



XQLW RI FDSLWDO RU� HTXLYDOHQWO\� GHFUHDVHV FDSLWDO SURGXFWLRQ SHU XQLW FRVW� DQG WKLV� XQGHU

FRPSHWLWLYH LQYHVWPHQW� OHDGV WR D KLJKHU FDSLWDO SULFH�

$V IRU WKH FRPSDULVRQ RI LQYHVWPHQW EHKDYLRU DQG WKH FDSLWDO SULFH DFURVV SRVLWLYH

EXW GLmHUHQW OHYHOV RI XQFHUWDLQW\� QXPHULFDO H[HUFLVHV VKRZ WKDW WKH HmHFW RI XQFHUWDLQW\

LV QRW VLPSO\ JHQHUDOL]HG��� EXW WKDW RYHUDOO JUHDWHU SROLF\ XQFHUWDLQW\ WHQGV WR DPSOLI\

WKH GLVWRUWLRQDU\ HmHFW RQ LQYHVWPHQW EHKDYLRU DQG WKXV WR LQFUHDVH WKH FDSLWDO SULFH� 7KH

TXDQWLWDWLYH H[HUFLVHV LQ 6HFWLRQV � DQG � ZLOO VKRZ WKDW WKLV UHODWLRQVKLS EHWZHHQ SROLF\

XQFHUWDLQW\ DQG WKH LQYHVWPHQW EHKDYLRU DQG FDSLWDO SULFH KROGV LQ D VDPSOH RI FRXQWULHV�

�� /RQJ�UXQ $JJUHJDWH ,QYHVWPHQW DQG 2XWSXW XQGHU 3ROLF\ 8QFHUWDLQW\

,Q WKLV 6HFWLRQ� , SUHVHQW D PRGHO RI DJJUHJDWH LQYHVWPHQW DQG RXWSXW� 7KH PRGHO LV

D VWDQGDUG QHRFODVVLFDO RQH H[FHSW LQ WKH LQYHVWPHQW HQYLURQPHQW� WKDW LV HVVHQWLDOO\ WKH

VDPH DV WKH HQYLURQPHQW GHVFULEHG LQ 6HFWLRQ �� 7KHUH DUH WZR QRQ�HVVHQWLDO EXW XVHIXO

GLmHUHQFHV EHWZHHQ WKH WZR LQYHVWPHQW HQYLURQPHQWV� )LUVW� LQ WKH IROORZLQJ PRGHO WKHUH

DUH PDQ\ LGHQWLFDO LQGXVWULHV ZKHUH FDSLWDO LV SURGXFHG DQG WKH RQH�SHULRG LQYHVWPHQW

FRVW LV LQGXVWU\�VSHFLnF� 0RGHOLQJ FRVW DV LQGXVWU\�VSHFLnF LV SHUKDSV PRUH SODXVLEOH WKDQ

PRGHOLQJ LW DV SURMHFW�VSHFLnF DOWKRXJK WKH UHVXOWLQJ LQYHVWPHQW SUREOHP LV HVVHQWLDOO\ WKH

VDPH� $OVR� E\ PRGHOLQJ LQGXVWU\�VSHFLnF FRVWV� , FRXOG UHODWH WKH UHVXOWV RI WKH PRGHO WR

WKH LQGXVWU\ LQYHVWPHQW GDWD LQ 6HFWLRQV � DQG �� 6HFRQG� LQ WKLV VHFWLRQ WKHUH LV D VLQJOH

SHUVRQ ZKR PDQDJHV PXOWLSOH SURMHFWV RI YDULRXV VL]HV DFURVV LQGXVWULHV� 6LQFH WKHUH LV QR

H[WHUQDOLW\ LQ WKH PRGHO WKDW FDQ EH LQWHUQDOL]HG E\ WKH VLQJOH SHUVRQ� PRGHOLQJ PXOWLSOH

SHRSOH DQG YDULRXV PDUNHWV DQG SULFHV ZRXOG FRPSOLFDWH QRWDWLRQV ZLWKRXW DOWHULQJ WKH

UHVXOWV�

,Q HTXLOLEULXP� WKH SHUVRQ GLYHUVLI\ LQYHVWPHQW DFURVV LQGXVWULHV� 7R VLPSOLI\ WKH

DQDO\VLV� , DVVXPH WKDW WKHUH DUH D ODUJH QXPEHU RI LQGXVWULHV VR WKDW� LQ DSSUR[LPDWLRQ�

WKHUH LV QR DJJUHJDWH XQFHUWDLQW\��� 7KH SHUVRQ WKHQ EHKDYHV DV LI KH ZHUH ULVN�QHXWUDO DV LQ

6HFWLRQ �� DQG WKH H[DFWO\ VDPH UHVXOWV DV LQ WKDW VHFWLRQ IROORZ DV ZHOO� ,Q SDUWLFXODU� SROLF\

XQFHUWDLQW\ LQFUHDVHV WKH FDSLWDO SULFH� DQG LQ WKLV ZD\ VXVWDLQHG SROLF\ XQFHUWDLQW\ OHDGV

WR ORZHU ORQJ�UXQ DJJUHJDWH LQYHVWPHQW DQG RXWSXW� ,Q WKH PRGHO� LQ DGGLWLRQ WR DmHFWLQJ

�� 1XPHULFDO H[HUFLVHV VKRZ WKH IROORZLQJ� $V WKH GLVSHUVLRQ SDUDPHWHU G LQFUHDVHV RU DV WKH IUHTXHQF\
SDUDPHWHU D GHFUHDVHV� - WHQGV WR GHFUHDVH DQG 1 WHQGV WR LQFUHDVH UHVXOWLQJ LQ KLJKHU 3� $V IRU WKH
SHUVLVWHQW SDUDPHWHU E� IRU WKH KLJK UDQJH RI E� DQ LQFUHDVH LQ LWV YDOXH WHQGV WR LQFUHDVH - DQG WR GHFUHDVH

1 UHVXOWLQJ LQ D ORZHU 3� )RU WKH ORZ UDQJH RI E� KRZHYHU� WKH HmHFW LV WKH RSSRVLWH�
�� 0RUH JHQHUDOO\� WKH HmHFWV RI LGLRV\QFUDWLF PLFUR XQFHUWDLQW\ ZRXOG QRW EH HQWLUHO\ FDQFHOOHG DIWHU

DJJUHJDWLRQ� DQG ZRXOG DmHFW WKH G\QDPLFV RI DJJUHJDWH YDULDEOHV� 6HH %HUWROD DQG &DEDOOHUR ������ IRU
VXFK D PRGHO� 7KH PRGHO LQ WKLV SDSHU DEVWUDFWV DZD\ IURP WKH DJJUHJDWH G\QDPLFV VLQFH WKH IRFXV LV RQ

WKH ORQJ�UXQ OHYHOV RI LQYHVWPHQW DQG RXWSXW�

��



WKH FDSLWDO SULFH DQG WKH OHYHOV RI LQYHVWPHQW DQG RXWSXW� SROLF\ XQFHUWDLQW\ DOVR DmHFWV

WKH LQGXVWU\ LQYHVWPHQW G\QDPLFV� L�H�� VWDWLVWLFV RQ LQYHVWPHQW VHTXHQFH DW WKH LQGXVWU\�

OHYHO� *HQHUDOO\ VSHDNLQJ� SROLF\ XQFHUWDLQW\ LQFUHDVHV WKH CYRODWLOLW\
 RI LQYHVWPHQW� , ZLOO

XVH WKLV LPSOLFDWLRQ RI XQFHUWDLQW\ RQ LQYHVWPHQW G\QDPLFV LQ WKH TXDQWLWDWLYH H[HUFLVHV LQ

6HFWLRQV � DQG ��

��� 7KH (QYLURQPHQW

7KHUH LV RQH SHUVRQ ZKRVH RQH�SHULRG XWLOLW\ LV X�F�� ZKHUH F LV FRQVXPSWLRQ DQG X

LV LQFUHDVLQJ DQG FRQFDYH� DQG ZKR GLVFRXQWV IXWXUH XWLOLW\ E\ WKH RQH�SHULRG GLVFRXQW

UDWH n � �� $W HDFK GDWH� WKH SHUVRQ SURGXFHV RXWSXW XVLQJ KLV FDSLWDO� LQYHVWV D SDUW

RI WKH RXWSXW WR SURGXFH QHZ FDSLWDO� DQG FRQVXPHV WKH UHVW RI WKH RXWSXW� 7KH RXWSXW

SURGXFWLRQ IXQFWLRQ LV

\  Nm� �����

ZKHUH \ LV RXWSXW� N LV FDSLWDO� DQG � � m � �� 7KH RQH�SHULRG UHVRXUFH FRQVWUDLQW LV

F� [ � \� �����

ZKHUH [ LV LQYHVWPHQW� 7KH FDSLWDO HYROYHV DFFRUGLQJ WR WKH UXOH

N�  N��b p� � aN� �����

ZKHUH N� LV WKH QH[W SHULRG
V FDSLWDO� p LV WKH GHSUHFLDWLRQ UDWH� DQG aN LV QHZ FDSLWDO�

&DSLWDO LV SURGXFHG LQ DQ LQYHVWPHQW HQYLURQPHQW WKDW LV LGHQWLFDO WR WKDW GHVFULEHG

LQ 6HFWLRQ �� H[FHSW IRU WKH IROORZLQJ WZR GLmHUHQFHV� )LUVW� , DVVXPH WKDW WKHUH DUH PDQ\

LGHQWLFDO LQGXVWULHV� LQGH[HG E\ L � I�� �� � � � � ,J� ZKHUH FDSLWDO LV SURGXFHG DQG WKDW WKH

RQH�SHULRG LQYHVWPHQW FRVW LV LQGXVWU\�VSHFLnF� 6HFRQG� SURMHFWV FDQ EH RI YDULRXV VL]HV DQG

WKH SHUVRQ FDQ PDQDJH PXOWLSOH SURMHFWV DFURVV LQGXVWULHV DW WKH VDPH WLPH� /HW ] � �����

GHQRWH WKH VL]H RI D SURMHFW� $ SURMHFW RI W\SH M DQG VL]H ] UHTXLUHV M FRQVHFXWLYH SHULRGV

RI LQYHVWPHQW� DQG \LHOGV ]K�M� XQLWV RI QHZ FDSLWDO LQ WKH MWK SHULRG� 7KH RQH�SHULRG

LQYHVWPHQW FRVW LV �] XQLWV RI RXWSXW� ZKHUH � LV WKH RQH�SHULRG FRVW IRU D SURMHFW RI VL]H

� LQ WKH LQGXVWU\ WR ZKLFK WKH SURMHFW EHORQJV� $V LQ 6HFWLRQ �� � LV FRPSRVHG RI � XQLW

RI WHFKQLFDO FRVW DQG �b � XQLWV RI SROLF\�UHODWHG FRVW� WKH SRVVLEOH YDOXHV RI � DUH �� DQG

��� DQG � HYROYHV DFFRUGLQJ WR D 0DUNRY &KDLQ� WKDW LV FRPPRQ DFURVV LQGXVWULHV� DQG

ZKRVH WUDQVLWLRQ SUREDELOLWLHV DUH {� DQG {�� ,I WKH WUDQVLWLRQ SUREDELOLWLHV DUH LQGHSHQGHQW

DFURVV FRXQWULHV� WKH FRPSRVLWLRQ RI LQGXVWULHV ZLWK ORZ YV� KLJK FRVWV ZRXOG oXFWXDWH RYHU

WLPH DQG WKH ORQJ�UXQ DYHUDJH IUDFWLRQ RI LQGXVWULHV ZLWK ORZ FRVWV ZRXOG EH HTXDO WR WKH

��



IUHTXHQF\ SDUDPHWHU D GHnQHG LQ 6HFWLRQ �� 7R VLPSOLI\ WKH LQYHVWPHQW GHFLVLRQ� KRZHYHU�

, DVVXPH WKDW WKH WUDQVLWLRQ SUREDELOLWLHV DUH GHSHQGHQW RQ HDFK RWKHU DFURVV LQGXVWULHV VR

WKDW WKH SRUWLRQ RI LQGXVWULHV ZLWK D ORZ FRVW UHPDLQV FRQVWDQW RYHU WLPH DW WKH YDOXH RI

D� WKH SRUWLRQ RI LQGXVWULHV ZLWK D KLJK FRVW WKHQ UHPDLQV FRQVWDQW DW �b D�

/HW ]�M� Q� L� GHQRWH WKH VL]H RI WKH SURMHFW RI W\SH M� DJHG Q� LQ LQGXVWU\ L� $W HDFK

GDWH� WKH UHSUHVHQWDWLYH SHUVRQ FKRRVHV WKH VL]HV RI QHZ SURMHFWV I]�M� �� L�J� +H DOVR GHFLGHV

ZKHWKHU WR FRQWLQXH ROG SURMHFWV� /HW IJ�M� Q� L�J GHQRWH WKHVH GHFLVLRQV� LI J�c�  �� WKH

SURMHFW LV FRQWLQXHG DQG LI J�c�  �� WKH SURMHFW LV DEDQGRQHG� 7KH VL]HV RI SURMHFWV WKHQ

HYROYH DFFRUGLQJ WR WKH UXOH

]��M� Q� �� L�  J�M� Q� L�]�M� Q� L� �����

IRU Q  �� �� �� � � � � M b �� DQG WKH TXDQWLW\ RI QHZ FDSLWDO SURGXFHG LV GHWHUPLQHG E\ WKH

UXOH

aN  

,;
L �

�;
M �

J�M� M b �� L�]�M� M b �� L�K�M�� �����

/HW ��L� GHQRWH WKH RQH�SHULRG FRVW RI LQGXVWU\ L� 7KH TXDQWLW\ RI LQYHVWPHQW LV WKHQ

GHWHUPLQHG E\ WKH UXOH

[  

,;
L �

�;
M �

��L�]�M� �� L� �

,;
L �

�;
M �

Mb�;
Q �

��L�J�M� Q� L�]�M� Q� L�� �����

��� &DSLWDO 3ULFH� ,QYHVWPHQW� DQG 2XWSXW LQ 6WHDG\ 6WDWH

,Q WKLV HFRQRP\� WKHUH LV XQFHUWDLQW\ DW WZR OHYHOV� XQFHUWDLQW\ LQ WKH RQH�SHULRG FRVW

DW WKH LQGXVWU\ OHYHO DQG XQFHUWDLQW\ LQ WKH DJJUHJDWH YDULDEOHV aN� N� \� F� DQG [� 7KH

DJJUHJDWH XQFHUWDLQW\ DULVHV EHFDXVH WKH VKDUH RI D FRKRUW RI LQYHVWPHQW SURMHFWV ZKRVH

RQH�SHULRG FRVW FKDQJHV IURP RQH GDWH WR WKH QH[W LV QRW FHUWDLQ DQG VR WKH LQYHVWPHQW

GHFLVLRQ LV DGMXVWHG WR WKH UHDOL]DWLRQV RI WKHVH VKDUHV� $OWKRXJK DJJUHJDWH XQFHUWDLQW\

LV DQ LQWHUHVWLQJ LVVXH LQ LWV RZQ ULJKW� LQ WKLV SDSHU� IRU VLPSOLFLW\� , ZLOO FRQFHQWUDWH RQ

LQGXVWU\�OHYHO XQFHUWDLQW\ DQG HOLPLQDWH DJJUHJDWH XQFHUWDLQW\ E\ n[LQJ WKHVH VKDUHV E\

DSSUR[LPDWLRQ XQGHU WKH DVVXPSWLRQ WKDW WKHUH DUH D ODUJH QXPEHU RI LQGXVWULHV� 7KH

IROORZLQJ WZR SDUDJUDSKV H[SODLQ WKH DSSUR[LPDWLRQ�

, ZLOO nUVW UHZULWH WKH FRQVWUDLQWV UHJDUGLQJ LQYHVWPHQW �HTXDWLRQV ��� WR ���� LQ WHUPV

RI SURMHFWV LQGH[HG E\ FXUUHQW RQH�SHULRG FRVW LQVWHDG RI E\ LQGXVWU\� /HW a]�M� Q� T� GHQRWH

��



WKH VXP RI WKH VL]HV RI SURMHFWV DFURVV LQGXVWULHV WKDW DUH RI W\SH M� DJHG Q� DQG ZLWK WKH

FXUUHQW RQH�SHULRG FRVW HTXDO WR �T�

a]�M� Q� T�  

,;
L �

H�L� T�]�M� Q� L�� �����

ZKHUH H�L� T� LV DQ LQGLFDWRU IXQFWLRQ DQG LV HTXDO WR � LI ��L� T�  �T DQG HTXDO WR �

RWKHUZLVH� /HW aJ�M� Q� T� GHQRWH WKH IUDFWLRQ RI WKH VXP a]�M� Q� T� WKDW LV FRQWLQXHG�

aJ�M� Q� T�  

3,

L � H�L� T�J�M� Q� L�]�M� Q� L�3,

L � H�L� T�]�M� Q� L�
� �����

DQG a{�M� Q� T� WKH IUDFWLRQ RI WKH VXP RI WKH FRQWLQXHG SURMHFWV aJ�M� Q� T�a]�M� Q� T� WKDW IDFHV

WKH VDPH FRVW �T WKH QH[W SHULRG�

a{�M� Q� T�  

3,

L � H
��L� T�H�L� T�J�M� Q� L�]�M� Q� L�3,

L � H�L� T�J�M� Q� L�]�M� Q� L�
� �����

ZKHUH H��c� LV WKH LQGLFDWRU IXQFWLRQ IRU WKH QH[W SHULRG� )URP HTXDWLRQV ��� WR ���� ZH FDQ

VKRZ WKDW WKH VXPV Ia]�c�J HYROYH DFFRUGLQJ WR

a]��M� Q� �� T�  a{�M� Q� T�aJ�M� Q� T�a]�M� Q� T� � ��b a{�M� Q� T���aJ�M� Q� T��a]�M� Q� T�� ������

IRU Q  �� �� �� � � � � M b �� ZKHUH LQ HDFK HTXDWLRQ T�  � LI T  � DQG T�  � LI T  �� WKH

TXDQWLW\ RI QHZ FDSLWDO LV GHWHUPLQHG E\

aN  

�;
T �

�;
M �

aJ�M� M b �� T�a]�M� M b �� T�K�M�� ������

DQG WKH TXDQWLW\ RI LQYHVWPHQW LV GHWHUPLQHG E\

[  

�;
T �

�;
M �

�Ta]�M� �� T� �

�;
T �

�;
M �

Mb�;
Q �

�TaJ�M� Q� S�a]�M� Q� S�� ������

(TXDWLRQV ��� ��� DQG �� FRUUHVSRQG WR HTXDWLRQV ��� ��� DQG ��� WKH GLmHUHQFH LV WKDW WKH\

DUH ZULWWHQ LQ WHUPV RI SURMHFWV LQGH[HG E\ FXUUHQW RQH�SHULRG FRVW LQVWHDG RI E\ LQGXVWU\�

7KH YDOXHV RI WKH IUDFWLRQV Ia{�c�J DUH QRW FHUWDLQ DQG GHSHQG RQ WKH GLVWULEXWLRQ RI

FRQWLQXHG SURMHFWV DFURVV LQGXVWULHV IJ�c�]�c�J DQG WKH UHDOL]DWLRQV RI QH[W�SHULRG FRVWV

DFURVV LQGXVWULHV� 7KH XQFHUWDLQW\ LQ Ia{�c�J LPSOLHV XQFHUWDLQW\ LQ Ia]��c�J DQG WKHUHIRUH

XQFHUWDLQW\ LQ IXWXUH YDOXHV RI [ DQG aN� DQG WKLV LQ WXUQ LPSOLHV XQFHUWDLQW\ LQ IXWXUH

��



YDOXHV RI N� \� DQG F� 6LQFH WKH SHUVRQ
V XWLOLW\ LV FRQFDYH� KH SUHIHUV OHVV XQFHUWDLQW\

LQ WKH DJJUHJDWH YDULDEOHV DQG� IRU WKLV UHDVRQ� WKH QXPEHU RI LQGXVWULHV , LV LPSRUWDQW

WR KLP� )LUVW� LI , LV ODUJHU� WKH IUDFWLRQ RI LQGXVWULHV ZKRVH RQH�SHULRG FRVW FKDQJHV�3,

L � H
��L� T�H�L� T� 

3,

L � H�L� T�� LV PRUH FHUWDLQ� 6HFRQG� LI , LV ODUJHU� WKH SHUVRQ FDQ

VSUHDG KLV SURMHFWV PRUH DFURVV LQGXVWULHV DQG WKHUHE\ GHFUHDVH WKH LQYHVWPHQW LQ RQH

LQGXVWU\ UHODWLYH WR WKH DJJUHJDWH LQYHVWPHQW� ]�c� [� )RU WKHVH WZR UHDVRQV� D JUHDWHU

QXPEHU RI LQGXVWULHV DOORZV WKH SHUVRQ WR UHGXFH XQFHUWDLQW\ LQ Ia{�c�J DQG WKHUHE\ LQ

DJJUHJDWH YDULDEOHV� $V WKH QXPEHU RI LQGXVWULHV DSSURDFKHV LQnQLW\� WKH DJJUHJDWH XQ�

FHUWDLQW\ GLVDSSHDUV DOWRJHWKHU� DV , � �� a{�M� Q� T� � {T� ,Q RUGHU WR GLVSHQVH ZLWK

DJJUHJDWH XQFHUWDLQW\� WKHQ , DVVXPH WKDW WKH QXPEHU RI LQGXVWULHV LV ODUJH HQRXJK WKDW

WKH SHUVRQ
V GHFLVLRQ SUREOHP FDQ EH FRQVLGHUHG ZLWK WKH DSSUR[LPDWLRQV

a{�M� Q� T�  {T ������

DQG

a]��M� Q� �� T�  {TaJ�M� Q� T�a]�M� Q� T� � ��b {�T�aJ�M� Q� T
��a]�M� Q� T��� ������

:LWK QR DJJUHJDWH XQFHUWDLQW\� WKH SHUVRQ
V GHFLVLRQ SUREOHP VLPSOLnHV� $W HDFK

GDWH� WKH SHUVRQ WDNHV DV JLYHQ WKH TXDQWLW\ RI FDSLWDO N DQG WKH VL]HV RI YDULRXV RQ�

JRLQJ SURMHFWV Ia]�M� Q� T�JQw�� /HW WKH VWDWH� GHQRWHG E\ x� EH WKH VHW RI WKHVH YDULDEOHV�

x  INJ > Ia]�M� Q� T�JQw�� 7KH SHUVRQ
V GHFLVLRQ SUREOHP LV WR PD[LPL]H KLV H[SHFWHG

GLVFRXQWHG XWLOLW\ E\ FKRRVLQJ WKH RXWSXW \� WKH FRQVXPSWLRQ F� WKH LQYHVWPHQW [� WKH

QHZ FDSLWDO aN� WKH VL]HV RI QHZ SURMHFWV Ia]�M� �� L�J� ZKHWKHU WR FRQWLQXH RQ�JRLQJ SURMHFWV

IaJ�M� Q� T�JQw�� VXEMHFW WR FRQVWUDLQWV ��� WR ���� ����� ����� DQG ����� DQG WDNLQJ DV JLYHQ

WKH VWDWH x� ,Q JHQHUDO� WKH VWDWH RI WKH HFRQRP\ ZLOO FKDQJH RYHU WLPH� ,Q SDUWLFXODU� JLYHQ

WKH QHRFODVVLFDO XWLOLW\ DQG SURGXFWLRQ IXQFWLRQV� WKH VWDWH ZLOO FRQYHUJH WR WKH VWHDG\ VWDWH�

WKDW LV� WKH VWDWH ZKLFK� RQFH DUULYHG DW� LV PDLQWDLQHG WKURXJKRXW DOO VXEVHTXHQW GDWHV���

6LQFH WKH REMHFWLYH RI WKLV SDSHU LV WR DVVHVV WKH HmHFW RI XQFHUWDLQW\ RQ ORQJ�UXQ LQYHVWPHQW

DQG RXWSXW� , ZLOO IRFXV RQ WKH WKH VWHDG\ VWDWH RI WKH HFRQRP\�

,Q VWHDG\ VWDWH� WKH FRQVXPSWLRQ VWD\V FRQVWDQW VR WKDW WKH PDUJLQDO XWLOLW\ VWD\V

FRQVWDQW� 7KHQ WKH SHUVRQ GLVFRXQWV IXWXUH RXWSXW E\ WKH RQH�SHULRG GLVFRXQW UDWH n� 7KH

YDOXH RI D XQLW RI FDSLWDO LV WKH VXP RI GLVFRXQWHG PDUJLQDO SURGXFWV WKDW DFFUXH WR LW�

�� ,Q WKH VWHDG\ VWDWH� DOWKRXJK WKH DJJUHJDWH YDULDEOHV VWD\ FRQVWDQW� WKH LQGXVWU\�OHYHO LQYHVWPHQW

oXFWXDWHV RYHU WLPH�

��



7KLV YDOXH LV WKH LPSOLFLW FDSLWDO SULFH� ,Q VWHDG\ VWDWH� WKH FDSLWDO DOVR VWD\V FRQVWDQW VR

WKDW WKH PDUJLQDO SURGXFW VWD\V FRQVWDQW� :H KDYH

3  

�;
W �

nW��b p�Wb�mNmb�� ������

7KXV WKH FDSLWDO SULFH VWD\V FRQVWDQW LQ VWHDG\ VWDWH� :LWK WKH FRQVWDQW GLVFRXQW UDWH DQG

WKH FRQVWDQW FDSLWDO SULFH� WKH LQYHVWPHQW HQYLURQPHQW LQ WKH VWHDG\ VWDWH LV WKH VDPH DV LQ

6HFWLRQ �� H[FHSW WKDW KHUH RQH SHUVRQ PDQDJHV DOO SURMHFWV� ZKHUHDV LQ WKH HQYLURQPHQW LQ

6HFWLRQ � HDFK FRPSHWLWLYH LQYHVWRU PDQDJHV RQH SURMHFW� 6LQFH WKHUH DUH QR H[WHUQDOLW\ RU

RWKHU GLVWRUWLRQDU\ HOHPHQWV LQ WKH HQYLURQPHQW LQ 6HFWLRQ � WKDW FDQ EH LQWHUQDOL]HG E\ WKH

SHUVRQ LQ WKLV VHFWLRQ� WKLV GLmHUHQFH EHWZHHQ WKH WZR HQYLURQPHQWV LV QRW FRQVHTXHQWLDO

LQ GHWHUPLQLQJ LQYHVWPHQW DOORFDWLRQ DQG FDSLWDO SULFH� JLYHQ WKH PRGHO SDUDPHWHU YDOXHV

UHJDUGLQJ LQYHVWPHQW� WKH SURMHFWV VHOHFWHG DQG FRQWLQXHG DUH WKH VDPH EHWZHHQ WKH WZR

HQYLURQPHQWV DQG WKH LPSOLFLW FDSLWDO SULFH KHUH LV WKH VDPH DV WKH HTXLOLEULXP FDSLWDO

SULFH LQ 6HFWLRQ ���� 7KXV WKH VWHDG\ VWDWH LQYHVWPHQW EHKDYLRU LV FKDUDFWHUL]HG E\ DQ

RSWLPDO LQYHVWPHQW UXOH �-�1 � DV LQ 6HFWLRQ �� a]�-� �� �� ! �� a]�M� �� S�  � IRU M � - RU

T  �� aJ�-� Q� ��  � IRU Q  �� �� � � � � - b �� aJ�-� Q� ��  � IRU Q  �� �� � � � �1 b �� DQG

aJ�-� Q� ��  � IRU Q  1�1 ��� � � � � -b�� DQG SROLF\ XQFHUWDLQW\ LQFUHDVHV WKH VWHDG\ VWDWH

FDSLWDO SULFH���

1RZ OHW
V FRQVLGHU WKH HmHFW RI SROLF\ XQFHUWDLQW\ RQ LQYHVWPHQW DQG RXWSXW OHYHOV�

:H FDQ GHULYH IURP HTXDWLRQV ��� DQG ����
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ZKHUH V DQG V� GHQRWH WZR FRXQWULHV� )URP WKLV HTXDWLRQ� ZH FDQ VHH WKDW D KLJKHU FDSLWDO

SULFH OHDGV WR D ORZHU RXWSXW OHYHO� 7KXV SROLF\ XQFHUWDLQW\ GHFUHDVHV WKH ORQJ�UXQ RXWSXW

E\ LQFUHDVLQJ WKH FDSLWDO SULFH� :H FDQ DOVR GHULYH IURP HTXDWLRQV ���� ���� DQG ����

aNV \V
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�� 7R EH SUHFLVH� WKH GHFLVLRQ SUREOHP LQ 6HFWLRQ � LV WR PD[LPL]H WKH H[SHFWHG GLVFRXQWHG UHWXUQ SHU

SHULRG ZKHUHDV WKH GHFLVLRQ SUREOHP LQ WKLV VHFWLRQ LV WR PD[LPL]H WKH H[SHFWHG GLVFRXQWHG UHWXUQ SHU

XQLW�FRVW� 7KHVH WZR SUREOHPV DUH QRW WKH VDPH VLQFH WKH FRVW IRU D SHULRG FRXOG EH KLJK RU ORZ� 8QGHU WKH
HTXLOLEULXP FDSLWDO SULFH� KRZHYHU� WKH H[SHFWHG UHWXUQ QHW RI WKH H[SHFWHG FRVW IRU DQ RSWLPDO SURMHFW LV
]HUR DQG VR DQ RSWLPDO W\SH RI SURMHFW PD[LPL]HV ERWK WKH UHWXUQ SHU SHULRG DQG WKH UHWXUQ SHU XQLW�FRVW�
:LWK WKH RSSRUWXQLW\ FRVW RI FRQWLQXLQJ D SURMHFW HTXDO WR ]HUR� D FRQWLQXDWLRQ UXOH DOVR PD[LPL]HV ERWK

WKH UHWXUQ SHU SHULRG DQG WKH UHWXUQ SHU XQLW�FRVW�
�� $Q LPSOLFLW DVVXPSWLRQ RI WKH PRGHO LV WKDW WKHUH LV QR FURVV�FRXQWU\ WUDGH �GXH WR LPPRELOLW\�

UHVWLFWLRQ HWF�� ZKHUH D FRXQWU\ ZLWK D KLJK FDSLWDO SULFH FRXOG EX\ FDSLWDO JRRGV DQG VHOO FRQVXPSWLRQ

JRRGV�

��



)URP WKLV HTXDWLRQ� ZH FDQ VHH WKDW D KLJKHU FDSLWDO SULFH OHDGV WR ORZHU FDSLWDO SURGXFWLRQ

DV D VKDUH RI RXWSXW RU� LQ RWKHU ZRUGV� D ORZHU LQYHVWPHQW VKDUH RI RXWSXW ZKHQ LQYHVWPHQW

LV PHDVXUHG LQ XQLWV RI LQYHVWPHQW RXWSXW� :H FDQ DOVR GHULYH IURP HTXDWLRQV ���� ����

����� ����� ����� DQG ����� LI 3V � 3V� � [V \V � [V� \V� LQ JHQHUDO� DQG IRU n FORVH WR �
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)URP WKLV HTXDWLRQ� ZH FDQ VHH WKDW LI LQYHVWPHQW LV PHDVXUHG LQ XQLWV RI LQYHVWPHQW FRVW�

WKH FDSLWDO SULFH KDV OLWWOH HmHFW RQ WKH LQYHVWPHQW VKDUH RI RXWSXW� 7KXV� SROLF\ XQFHUWDLQW\

KDV OLWWOH HmHFW RQ WKH LQYHVWPHQW VKDUH RI RXWSXW LQ WHUPV RI FRVW� EXW UHGXFHV WKH VKDUH

LQ WHUPV RI FDSLWDO SURGXFWLRQ E\ PDNLQJ FDSLWDO SURGXFWLRQ PRUH FRVWO\� 7KHVH HmHFWV

RI SROLF\ XQFHUWDLQW\ RQ LQYHVWPHQW DQG RXWSXW OHYHOV DUH FRQVLVWHQW ZLWK WKH HPSLULFDO

nQGLQJV PHQWLRQHG HDUOLHU�

��� ,QGXVWU\ ,QYHVWPHQW '\QDPLFV

,Q VWHDG\ VWDWH� DOWKRXJK WKH DJJUHJDWH YDULDEOHV VWD\ FRQVWDQW� LQYHVWPHQW DW WKH

LQGXVWU\ OHYHO oXFWXDWHV� :KHQ DQ LQGXVWU\ IDFHV D ORZ RQH�SHULRG FRVW� QHZ SURMHFWV

ZLOO EH VWDUWHG DQG WKH ROG XQnQLVKHG SURMHFWV� LI WKHUH DUH DQ\� ZLOO EH FRQWLQXHG LQ

WKDW LQGXVWU\� 2Q WKH RWKHU KDQG� ZKHQ DQ LQGXVWU\ IDFHV D KLJK RQH�SHULRG FRVW� QR QHZ

SURMHFWV ZLOO EH VWDUWHG DQG VRPH ROG XQnQLVKHG SURMHFWV PD\ EH DEDQGRQHG� 7R EH SUHFLVH�

OHW a[�L� GHQRWH WKH LQYHVWPHQW LQ LQGXVWU\ L�

a[�L�  ]�-� �� L� �

-b�;
Q �

J�-� Q� L�]�-� Q� L�� ������

5HFDOO WKDW WKH SHUVRQ GLYHUVLnHV LQYHVWPHQW DFURVV LQGXVWULHV WR PLQLPL]H WKH DJJUHJDWH

XQFHUWDLQW\� 7KH VL]HV RI QHZ SURMHFWV DFURVV LQGXVWULHV ZLOO WKHQ EH HTXDO� )XUWKHU� LQ

VWHDG\ VWDWH� WKH VL]HV RI QHZ SURMHFWV DFURVV GDWHV ZLOO EH HTXDO DV ZHOO� /HW x] GHQRWH WKH

VL]H RI QHZ SURMHFW� DQG IA��L� W�J��W�-b� WKH KLVWRU\ RI RQH�SHULRG FRVWV ZKHUH ��L� W� LV WKH

FRVW W SHULRGV DJR LQ LQGXVWU\ L� 7KH LQGXVWU\ LQYHVWPHQW a[�L� LV GHWHUPLQHG E\ WKH VL]HV RI

SURMHFWV I]�-� Q� L�J�wQw-b� DQG WKH FRQWLQXDWLRQ GHFLVLRQV IJ�-� Q� L�J�wQw-b�� ZKLFK DUH

LQ WXUQ GHWHUPLQHG E\ WKH VL]H RI QHZ SURMHFW x]� WKH RSWLPDO LQYHVWPHQW UXOH �-�1 �� DQG WKH

KLVWRU\ IA��L� W�J��W�-b� LQ WKH IROORZLQJ ZD\� IRU � � Q � -b�� ]�-� Q� L�  � LI A��L� V�  ��

IRU DQ\ V � IPD[��� Qb1 ����PD[��� Qb1 ������ � � � � QJ� DQG ]�-� Q� L�  x] RWKHUZLVH�

]�-� �� L�  � LI A��L� ��  �� DQG ]�-� �� L�  x] LI A��L� ��  ��� J�-� Q� L�  � LI A��L� ��  �� RU

LI Q � 1 � DQG J�-� Q� L�  � RWKHUZLVH� ,Q WKLV ZD\� DV WKH KLVWRU\ IA��L� W�J��W�-b� HYROYHV

RYHU WLPH� VR GRHV WKH FRUUHVSRQGLQJ LQGXVWU\ LQYHVWPHQW a[�L��

��



6LQFH WKH HYROXWLRQ RI WKH KLVWRU\ IA��L� W�J��W�-b� LV JRYHUQHG E\ WKH SDUDPHWHUV D

DQG E� WKH LQGXVWU\ LQYHVWPHQW G\QDPLFV �L�H�� VWDWLVWLFV RQ LQYHVWPHQW VHTXHQFH DW WKH

LQGXVWU\�OHYHO� LV GHWHUPLQHG E\ �-�1� D� E�� H[FOXGLQJ x] ZKLFK GHWHUPLQHV QRWKLQJ PRUH

WKDQ WKH VFDOH RI WKH LQYHVWPHQW VHTXHQFH� 6LQFH - DQG 1 DUH LQ WXUQ GHWHUPLQHG E\ WKH

XQFHUWDLQW\ SDUDPHWHUV �G� D� E�� SROLF\ XQFHUWDLQW\ DmHFWV QRW RQO\ WKH FDSLWDO SULFH DQG

RXWSXW� EXW DOVR WKH LQGXVWU\ LQYHVWPHQW G\QDPLFV� ,Q SDUWLFXODU� LI WKHUH LV QR XQFHUWDLQW\

�L�H�� G  �� D  �� RU E  ��� WKH LQGXVWU\ LQYHVWPHQW a[�c� ZLOO EH FRQVWDQW RYHU WLPH DQG

HTXDO WR -x]� 8QGHU XQFHUWDLQW\ �L�H�� G ! �� D � �� DQG E � ��� RQ WKH RWKHU KDQG�

WKH LQGXVWU\ LQYHVWPHQW a[�c� ZLOO oXFWXDWH RYHU WLPH� )XUWKHU� QXPHULFDO H[HUFLVHV VKRZ

WKDW JUHDWHU SROLF\ XQFHUWDLQW\ �L�H�� JUHDWHU G� VPDOOHU D� RU VPDOOHU E� WHQGV WR PDNH

WKH LQGXVWU\ LQYHVWPHQW PRUH CYRODWLOH
� LQ D VHQVH WR EH PDGH SUHFLVH LQ 6HFWLRQ �� 7KH

TXDQWLWDWLYH H[HUFLVHV LQ 6HFWLRQV � DQG � ZLOO VKRZ WKDW WKLV SRVLWLYH UHODWLRQVKLS EHWZHHQ

SROLF\ XQFHUWDLQW\ DQG LQGXVWU\ LQYHVWPHQW YRODWLOLW\ KROGV LQ D VDPSOH RI FRXQWULHV�

�� $QDO\VLV RI ,QGXVWU\ ,QYHVWPHQW 'DWD DFURVV &RXQWULHV

,Q WKH PRGHO RI 6HFWLRQV � DQG �� ZH VDZ WKDW KROGLQJ WKH DYHUDJH RQH�SHULRG FRVW�

SROLF\ XQFHUWDLQW\� E\ LQFUHDVLQJ WKH FDSLWDO SULFH� GHFUHDVHV WKH ORQJ�UXQ DJJUHJDWH LQYHVW�

PHQW DQG RXWSXW� DQG WKDW SROLF\ XQFHUWDLQW\ DOVR PDNHV WKH LQGXVWU\�OHYHO LQYHVWPHQW

PRUH YRODWLOH� 7KHQ WKH PRGHO LPSOLHV D QHJDWLYH UHODWLRQVKLS EHWZHHQ WKH RXWSXW OHYHO

DQG WKH LQGXVWU\ LQYHVWPHQW YRODWLOLW\ DFURVV FRXQWULHV� DQG WKLV FDQ EH WHVWHG LQ D VHW RI

FURVV�FRXQWU\ LQYHVWPHQW GDWD� 7R WKLV HQG� LQ WKLV VHFWLRQ , LQYHVWLJDWH WKH LQGXVWU\�OHYHO

LQYHVWPHQW VHTXHQFHV DFURVV FRXQWULHV RI GLYHUVH RXWSXW OHYHOV� DQG nQG WKDW WKH LQYHVW�

PHQW LQ ORZHU�LQFRPH FRXQWULHV LV LQGHHG PRUH YRODWLOH� 7KH UHVXOWV LQ WKLV VHFWLRQ ZLOO DOVR

EH XVHG LQ 6HFWLRQ � WR FDOLEUDWH WKH PRGHO DQG WR DVVHVV WKH TXDQWLWDWLYH VLJQLnFDQFH RI

SROLF\ XQFHUWDLQW\�

��� 7KH 'DWD

7KH GDWD FRPH IURP WKH YDULRXV LVVXHV RI WKH ,QGXVWULDO 6WDWLVWLFV <HDUERRN SXEOLVKHG

E\ 7KH 8QLWHG 1DWLRQV ,QGXVWULDO 'HYHORSPHQW 2UJDQL]DWLRQ �81,'2�� 7KH GDWD FRPSULVH

WKH DQQXDO JURVV LQYHVWPHQW IRU �� ��GLJLW ,6,& PDQXIDFWXULQJ LQGXVWULHV DQG FRYHU WKH

SHULRG IURP ���� WR ���� IRU �� FRXQWULHV� , FKRVH WKLV SHULRG EHFDXVH WKH GDWD EHIRUH ����

DUH RUJDQL]HG E\ D GLmHUHQW LQGXVWULDO FODVVLnFDWLRQ V\VWHP� DQG EHFDXVH WKH GDWD DIWHU ����

ZHUH QRW DYDLODEOH IRU PRVW FRXQWULHV� )RU PDQ\ GHYHORSLQJ FRXQWULHV� HVSHFLDOO\ WKRVH LQ

6XE�6DKDUDQ $IULFD� WKH GDWD DUH LQFRPSOHWH� PLVVLQJ IRU PDQ\ \HDUV DQG LQGXVWULHV� 7KLV

LQFRPSOHWHQHVV RI GDWD OLPLWV WKH QXPEHU RI FRXQWULHV ZKRVH GDWD ZH FDQ XVH� , VHOHFWHG

��



�� FRXQWULHV WKDW KDYH UHDVRQDEO\ H[WHQVLYH GDWD LQ WHUPV RI ERWK \HDUV DQG LQGXVWULHV

DQG WKDW UHSUHVHQW YDULRXV RXWSXW OHYHOV��� 7DEOH � UHSRUWV WKH OLVW RI �� FRXQWULHV DQG WKH

FRYHUDJH RI \HDUV DQG LQGXVWULHV IRU HDFK FRXQWU\� 7KH nUVW FROXPQ RI 7DEOH � UHSRUWV WKH

SHU�FDSLWD RXWSXW IRU WKHVH FRXQWULHV IURP WKH GDWD VHW RI 6XPPHUV DQG +HVWRQ �������

��� ,QGXVWU\ ,QYHVWPHQW '\QDPLFV LQ WKH 'DWD

7KH UDZ LQYHVWPHQW GDWD DUH QRW FRPSDUDEOH DFURVV \HDUV DQG FRXQWULHV DQG UHTXLUH

VRPH DGMXVWPHQWV� )LUVW� WKH PHDVXUHV RI LQYHVWPHQW DUH LQ XQLWV RI WKH FXUUHQW FXUUHQFLHV

RI WKH UHVSHFWLYH FRXQWULHV� 7R FRPSDUH LQYHVWPHQW DFURVV \HDUV� , FRQYHUWHG HDFK PHDVXUH

RI LQYHVWPHQW LQWR 86 GROODUV RI WKH UHVSHFWLYH \HDU XVLQJ WKH 3XUFKDVLQJ 3RZHU 3DULWLHV RI

FRPSRVLWH FDSLWDO�� IURP 6XPPHUV DQG +HVWRQ ������� DQG WKHQ FRQYHUWHG WKH 86 GROODUV

RI YDULRXV \HDUV LQWR ���� 86 GROODUV XVLQJ WKH 86 *'3 GHoDWRU� 6HFRQG� WKH OHYHO RI

LQYHVWPHQW LV GLmHUHQW DFURVV LQGXVWULHV DQG FRXQWULHV� $OVR� WKH LQYHVWPHQW VHTXHQFHV IRU

VRPH LQGXVWULHV LQ VRPH FRXQWULHV ZRXOG H[KLELW ORQJ�UXQ JURZWK RU FRQWUDFWLRQ� 6LQFH WKH

WKHRUHWLFDO DQDO\VLV LQ WKLV SDSHU LV QRW RI WKH GLmHUHQFHV LQ WKH VL]H RU WKH HYROXWLRQ RI

LQGXVWU\ LQYHVWPHQW� , DEVWUDFWHG IURP WKHVH IHDWXUHV RI WKH GDWD LQ WKH IROORZLQJ ZD\� /HW

]VLW GHQRWH WKH LQYHVWPHQW RI FRXQWU\ V� LQGXVWU\ L� DQG \HDU W LQ WKH GDWD� /HW x]VLW EH WKH

WUHQG LQYHVWPHQW DQG wVLW WKH SHUFHQWDJH GHYLDWLRQ IURP WKH WUHQG�

]VLW  x]VLW�� � wVLW�

 |VLH
}VL�� � wVLW��

�����

7KH SDUDPHWHUV |VL DQG }VL DUH WKH OHYHO DQG WKH JURZWK UDWH RI LQYHVWPHQW IRU WKH LQGXVWU\

L LQ FRXQWU\ V� DQG DUH FKRVHQ E\ PLQLPL]LQJ WKH VXP RYHU W RI VTXDUHG GHYLDWLRQV�

, FRQVLGHU WKH LQYHVWPHQW G\QDPLFV WR EH WKUHH FRXQWU\�VSHFLnF VWDWLVWLFV GHnQHG DV

IROORZV� /HW IwVLWJ EH WKH LQYHVWPHQW VHTXHQFH ZLWK UHVSHFW WR W KROGLQJ V DQG L� )RU

FRXQWU\ V� WKH GLVSHUVLRQ VWDWLVWLF GLVSV LV WKH DYHUDJH RYHU L RI WKH VWDQGDUG GHYLDWLRQV

RI WKH VHTXHQFHV IwVLWJ� WKH SHUVLVWHQFH VWDWLVWLF SHUVV LV WKH DYHUDJH RYHU L RI VWDQGDUG

GHYLDWLRQV RI WKH nUVW�RUGHU GLmHUHQFHV RI WKH VHTXHQFHV IwVLWJ� DQG WKH IUHTXHQF\ VWDWLVWLF

IUHTV LV WKH DYHUDJH RYHU L RI WKH SHUFHQWDJHV RI SRVLWLYH HOHPHQWV LQ WKH VHTXHQFHV IwVLWJ�

�� 7KH WKHRUHWLFDO DQDO\VLV ZDV FDUULHG RXW LQ WHUPV RI VWHDG\ VWDWH� %\ DVVXPLQJ H[RJHQRXV SURGXFWLYLW\
JURZWK� , FDQ PRGLI\ WKH DQDO\VLV WR EH LQ WHUPV RI EDODQFHG JURZWK ZLWK QR FKDQJHV LQ WKH UHVXOWV UHJDUGLQJ
XQFHUWDLQW\� FDSLWDO SULFH� DQG RXWSXW� 7KXV WKH DQDO\VLV LV RI FRXQWULHV LQ EDODQFHG JURZWK ZKRVH UHODWLYH
RXWSXW OHYHOV UHPDLQ FRQVWDQW RYHU WLPH� )RU WKLV UHDVRQ� , VHOHFWHG FRXQWULHV ZKRVH ZKRVH SHU FDSLWD
RXWSXW JURZWK UDWHV RYHU WKH SHULRG DUH QRW H[FHSWLRQDOO\ KLJK RU ORZ� 7KH H[FHSWLRQV DUH %UD]LO DQG

.RUHD�
�� 3XUFKDVLQJ 3RZHU 3DULWLHV RI FDSLWDO IRU LQGLYLGXDO LQGXVWULHV DUH QRW DYDLODEOH�

��



&ROXPQV � WR � RI 7DEOH � UHSRUW WKHVH VWDWLVWLFV� 3ORWV � WR � SORW IGLVSVJ� IGLIIVJ�

DQG IIUDFVJ DJDLQVW RXWSXW OHYHO� :H FDQ VHH WKH SDWWHUQ WKDW WKH LQYHVWPHQW VHTXHQFHV

LQ ORZ�LQFRPH FRXQWULHV H[KLELW JUHDWHU YRODWLOLW\� JUHDWHU GHYLDWLRQ� OHVV SHUVLVWHQFH� DQG

ORZHU IUHTXHQF\ RI DERYH�WKH�WUHQG LQYHVWPHQW���

�� 4XDQWLWDWLYH $GDSWDWLRQ RI WKH 0RGHO (FRQRP\

7KH REMHFWLYH RI WKLV VHFWLRQ LV WR DVVHVV WKH H[WHQW WR ZKLFK XQFHUWDLQW\ FDQ DFFRXQW

IRU WKH GLmHUHQFHV LQ WKH ORQJ�UXQ FDSLWDO SULFH� LQYHVWPHQW� DQG RXWSXW DFURVV FRXQWULHV� 7R

WKLV HQG� LW LV QHFHVVDU\ WR FDOLEUDWH WKH PRGHO �L�H�� DVVLJQ XQFHUWDLQW\ SDUDPHWHU YDOXHV WR

FRXQWULHV DFURVV YDULRXV RXWSXW OHYHOV DV ZHOO DV SDUDPHWHU YDOXHV WKDW DUH FRPPRQ DFURVV

FRXQWULHV�� 6LQFH LQ WKH PRGHO WKH SROLF\�UHODWHG FRVW LV PHDQW WR FDSWXUH D EURDG VSHFWUXP

RI FRVWV� WKHUH LV QR REYLRXV VHW RI GDWD WKDW FDQ EH GLUHFWO\ PDSSHG WR WKH XQFHUWDLQW\

SDUDPHWHU YDOXHV� $V DQ DOWHUQDWLYH� , FDOLEUDWH WKH PRGHO E\ VLPXODWLRQ DQG XVLQJ WKH

UHVXOWV IURP WKH LQGXVWU\ GDWD DQDO\VLV LQ 6HFWLRQ �� , VLPXODWH WKH LQGXVWU\ LQYHVWPHQW

VHTXHQFHV IRU YDULRXV PRGHO SDUDPHWHU YDOXHV DQG VHOHFW WKH RQHV WKDW JHQHUDWH WKH DFWXDO

LQYHVWPHQW G\QDPLFV��� 2QFH WKH PRGHO LV FDOLEUDWHG� , GHULYH WKH GLmHUHQFHV LQ WKH FDSLWDO

SULFH� LQYHVWPHQW� DQG RXWSXW GLmHUHQFHV LPSOLHG E\ WKHVH SDUDPHWHU YDOXHV� , nQG WKDW

XQFHUWDLQW\ FDQ DFFRXQW IRU D ODUJH SRUWLRQ RI WKH REVHUYHG FURVV�FRXQWU\ GLmHUHQFHV�

,Q FDOLEUDWLRQ� DPRQJ WKH PRGHO SDUDPHWHUV� WKH GLVFRXQW SDUDPHWHU n� WKH FDSLWDO

VKDUH SDUDPHWHU m� WKH GHSUHFLDWLRQ SDUDPHWHU p� DQG WKH FDSLWDO UHWXUQ IXQFWLRQ K DUH

DVVXPHG WR EH FRPPRQ WR DOO FRXQWULHV� , FRQVLGHU WKH OHQJWK RI D SHULRG WR EH D TXDUWHU

DQG VHW n  ���� 7KLV LPSOLHV DQ DQQXDO UHDO LQWHUHVW UDWH RI DERXW �� LQ WKH VWHDG\

VWDWH� 7KH SDUDPHWHU m LV LPSRUWDQW LQ GHWHUPLQLQJ WKH H[WHQW WR ZKLFK XQFHUWDLQW\ FDQ

DFFRXQW IRU LQYHVWPHQW DQG RXWSXW GLmHUHQFHV� DQG ZLOO EH GLVFXVVHG ODWHU� 7KH YDOXH RI

SDUDPHWHU p LV LQFRQVHTXHQWLDO LQ WHUPV RI WKH HmHFW RI XQFHUWDLQW\ RQ WKH FDSLWDO SULFH�

LQYHVWPHQW� DQG RXWSXW� DQG VR , GR QRW DVVLJQ DQ\ SDUWLFXODU YDOXH WR LW� 7KH XQFHUWDLQW\

SDUDPHWHUV G� D� DQG E DUH FRXQWU\�VSHFLnF� , ZLOO H[SODLQ LQ WKH IROORZLQJ WKUHH VXEVHFWLRQV

�� , DOVR H[DPLQHG WKH LQYHVWPHQW G\QDPLFV DW PRUH DJJUHJDWH OHYHOV� QDPHO\ DW WKH OHYHOV RI PDQ�
XIDFWXULQJ LQYHVWPHQW DV D ZKROH DQG WKH HFRQRP\�ZLGH LQYHVWPHQW� 7KH VDPH SDWWHUQV RI LQYHVWPHQW
G\QDPLFV ZLWK UHVSHFW WR WKH RXWSXW OHYHO DUH REVHUYHG� $FURVV FRXQWULHV� KRZHYHU� LQYHVWPHQW DW PRUH
DJJUHJDWH OHYHOV LV PXFK OHVV YRODWLOH WKDQ DW WKH LQGXVWU\ OHYHO� LQGLFDWLQJ WKDW PXFK RI WKH LQGXVWU\�OHYHO

YRODWLOLW\ DQG WKH XQGHUO\LQJ FDXVHV DUH LGLRV\QFUDWLF�
�� ,PSOLFLW LQ WKLV H[HUFLVH LV WKH DVVXPSWLRQ WKDW DOO LQGXVWU\ LQYHVWPHQW G\QDPLFV LV GXH WR SROLF\

XQFHUWDLQW\� 7KLV DVVXPSWLRQ LV UDWKHU FUXGH� DQG LJQRUHV RWKHU SRWHQWLDO VRXUFHV RI LQYHVWPHQW G\QDPLFV
VXFK DV WHUPV�RI�WUDGH VKRFNV� WHFKQRORJLFDO LQQRYDWLRQ VKRFNV� DQG VKRFNV IURP QDWXUH� +RZHYHU� XQGHU D
ORRVH LQWHUSUHWDWLRQ RI WKH PRGHO� VRPH RI WKHVH RWKHU VKRFNV FDQ EH FRQVLGHUHG DV SROLF\ XQFHUWDLQW\� )RU
H[DPSOH� PRQHWDU\ SROLF\ VKRFNV DUH QRW H[SOLFLWO\ PRGHOHG EXW FDQ EH FRQVLGHUHG DQ HOHPHQW RI SROLF\

XQFHUWDLQW\ VLQFH WKH\ OHDG WR XQFHUWDLQW\ LQ WKH LQYHVWPHQW FRVW LQ D JHQHULF VHQVH�

��



WKH SURFHGXUH WKDW , XVHG WR GHULYH WKHVH SDUDPHWHU YDOXHV DFURVV FRXQWULHV DV ZHOO DV WKH

IXQFWLRQ K�

��� 6XPPDUL]LQJ WKH 3DWWHUQV RI ,QYHVWPHQW '\QDPLFV

, nUVW VXPPDUL]HG WKH SDWWHUQV RI LQYHVWPHQW G\QDPLFV ZLWK UHVSHFW WR WKH RXWSXW

OHYHO LQ WKH GDWD E\ D OLQH xO LQ WKH VSDFH RI GLVS� SHUV� DQG IUHT� /HW V GHQRWH WKH FRXQWU\

DQG IsVJ  I�GLVSV� SHUVV� IUHTV�J� V  �� �� � � � � ��� WKH LQYHVWPHQW G\QDPLFV IRXQG LQ WKH

GDWD� :H FDQ WKLQN RI HDFK sV DV D SRLQW LQ WKH VSDFH ZKHUH WKH D[HV DUH GLVS� SHUV� DQG

IUHT� /HW O  O�o�� o�� o�� o�� GHQRWH D OLQH LQ WKDW VSDFH�

GLII  o� � o� d GLVS DQG

IUDF  o� � o� d GLVS�
�����

*LYHQ D OLQH O� WKH GLVWDQFH EHWZHHQ WZR SRLQWV s  �GLVS� GLII� IUDF� DQG s�  �GLVS�� GLII ��

IUDF�� LQ WKH VSDFH LV GHnQHG DV

c�s� s�� O�  

�
�GLVSb GLVS��� � �

GLII b GLII �

o�
�� � �

IUDFb IUDF�

o�
��
w �

�

� �����

7KH GLVWDQFH EHWZHHQ D SRLQW s  �GLVS� GLII� IUDF� DQG D OLQH O  �o�� o�� o�� o�� LV GHnQHG

DV

c�s� O�  PLQIc�s� s�� O� � s� � O J� �����

7KH OLQH WKDW UHSUHVHQWV WKH UHODWLRQVKLSV DPRQJ WKH WKUHH YDULDEOHV LQ WKH GDWD LV GHnQHG

DV

xO  DUJPLQ

�
��;
V �

c�sV� O�
�

�
� �����

,Q WKLV ZD\ , GHULYHG xO  �b������ ������� ������b������� &ROXPQ � RI 7DEOH � UHSRUWV

WKH GLVWDQFHV EHWZHHQ WKH OLQH DQG HDFK RI WKH FRXQWU\ SRLQWV IsVJ� 7KH GLVWDQFHV DUH

UHODWLYHO\ VPDOO� LQGLFDWLQJ WKDW WKH OLQH xO LV D JRRG VXPPDU\ RI WKH SDWWHUQV RI LQYHVWPHQW

G\QDPLFV LQ WKH GDWD�

��� 6HOHFWLQJ I�-V�1V� DV� EV�J

1H[W� , VLPXODWHG LQYHVWPHQW VHTXHQFHV IRU YDULRXV YDOXHV RI WKH RSWLPDO LQYHVWPHQW

UXOH �-�1� DQG WUDQVLWLRQ SUREDELOLWLHV� D DQG E� DQG VHOHFWHG RQHV WKDW DUH ?FORVH� WR xO� 7KH

VHJPHQW RI WKH OLQH xO WKDW LV UHOHYDQW WR WKH GDWD LV IURP DERXW WKH SRLQW ZKHUH GLVS  �� WR

WKH SRLQW ZKHUH GLVS  ��� 7KH nUVW SRLQW URXJKO\ FRUUHVSRQGV WR WKH 86� DQG WKH ODWWHU

��



WR (WKLRSLD� 7R VLPSOLI\ WKH DQDO\VLV� , VHOHFWHG � SRLQWV RQ WKLV VHJPHQW DV WKH CWDUJHW


SRLQWV WR EH VLPXODWHG� 7KH\ DUH WKH SRLQWV ZKHUH GLVS  ���� ���� ���� ���� ���� ���� ����

/HW WKHVH SRLQW EH GHQRWHG E\ IxsVJ� V  �� �� � � � � �� :KDW ZH QHHG WR nQG LV WKH VHW

RI XQFHUWDLQW\ SDUDPHWHUV YDOXHV I�GV� DV� EV�J� V  �� �� � � � � �� DQG WKH IXQFWLRQ K WKDW

JHQHUDWH LQYHVWPHQW G\QDPLFV CFORVH
 WR IxsVJ� 7KHUH LV QR JXDUDQWHH WKDW WKHUH DUH VXFK

SDUDPHWHU YDOXHV DQG IXQFWLRQ� 2Q WKH RWKHU KDQG� WKHUH PD\ EH PDQ\ VHWV RI VXFK

SDUDPHWHU YDOXHV DQG IXQFWLRQV�

7KH GHWDLOV RI WKH VLPXODWLRQ PHWKRG WKDW , XVHG DUH DV IROORZV� 5HFDOO IURP 6HFWLRQ

��� WKDW WKH YDULDEOHV RI GLUHFW LPSRUWDQFH IRU VLPXODWLRQ DUH �-�1� D� E�� DOWKRXJK WKH

YDOXH RI WKH SDUDPHWHU E DQG WKH IXQFWLRQ K GHWHUPLQH - DQG 1 � ZH GR QRW QHHG WR NQRZ

WKHP IRU WKH SXUSRVH RI VLPXODWLRQ� , VHOHFWHG VRPH FDQGLGDWH YDOXHV RI -�1� D DQG E� 7KH\

DUH -�1  �� �� � � � � ��� D  ��� ��� ��� � � � � ��� DQG E  �� ��� ��� � � � � ��� )RU HDFK FRPELQDWLRQ

RI �-�1� D� E�� , VHW WKH LQLWLDO LQYHVWPHQW DW ]HUR DQG VLPXODWHG ���� SHULRGV RI LQYHVWPHQW

VHTXHQFH� 7KHQ , GLVFDUGHG WKH nUVW ��� HOHPHQWV RI WKH VHTXHQFH� OHDYLQJ ���� SHULRGV

RI WKH LQYHVWPHQW VHTXHQFH� 6LQFH ZH FRQVLGHU WKH OHQJWK RI D SHULRG IRU WKH PRGHO WR

EH D TXDUWHU DQG WKH GDWD DUH DQQXDO� , DQQXDOL]HG WKH VLPXODWHG VHTXHQFH E\ VXPPLQJ

XS HDFK RI IRXU FRQVHFXWLYH SHULRGV
 LQYHVWPHQWV� UHVXOWLQJ LQ ��� \HDUV RI WKH LQYHVWPHQW

VHTXHQFH� 7KHQ , GLYLGHG WKH VHTXHQFH LQWR �� RI �� \HDU VHTXHQFHV� LQ DFFRUGDQFH ZLWK

WKH QXPEHU RI LQGXVWULHV DQG WKH OHQJWK RI WKH VHTXHQFHV LQ WKH GDWD� , FDOFXODWHG WKH

LQYHVWPHQW G\QDPLFV IRU WKH VLPXODWHG VHTXHQFHV WKH VDPH ZD\ DV , GLG IRU WKH GDWD� ,

FDOFXODWHG �GLVS� SHUV� IUHT� IRU HDFK RI WKH �� VHTXHQFHV DQG WKHQ DYHUDJHG WKHP RYHU WKH

VHTXHQFHV� 7KLV DYHUDJH LV DQ HVWLPDWH RI WKH H[SHFWHG SRLQW LQ WKH VSDFH RI GLVS� SHUV�

DQG IUHT IRU WKH UHOHYDQW FRPELQDWLRQ RI �-�1� D� E��

)RU HDFK FRPELQDWLRQ RI �-�1� D� E�� , FDOFXODWHG WKH GLVWDQFH EHWZHHQ WKH SRLQW GH�

ULYHG E\ VLPXODWLRQ DQG HDFK RI WKH � WDUJHW SRLQWV IxsVJ RQ OLQH xO� 1RZ WKH TXHVWLRQ LV

KRZ VPDOO WKH GLVWDQFH VKRXOG EH LQ RUGHU WR MXGJH WKDW D FRPELQDWLRQ VLPXODWH D WDU�

JHW SRLQW� 2QH UHDVRQDEOH VWDQGDUG LV WKDW WKH GLVWDQFH VKRXOG QRW EH PXFK ODUJHU WKDQ

WKH DYHUDJH GLVWDQFH EHWZHHQ WKH OLQH xO DQG WKH FRXQWU\ SRLQWV IsVJ� ZKLFK LV ������ )RU

HDFK WDUJHW SRLQW� , IRXQG PDQ\ FRPELQDWLRQV WKDW VLPXODWH LW E\ WKLV VWDQGDUG� 'XH

WR WKH FRPSXWDWLRQDO EXUGHQ� KRZHYHU� , GLG QRW FDUU\ DOO VXFFHVVIXO FRPELQDWLRQV WR WKH

QH[W VWHS RI DQDO\VLV� IRU HDFK WDUJHW SRLQW� , UDQNHG WKH FRPELQDWLRQV LQ WKH RUGHU RI

LQFUHDVLQJ GLVWDQFH DQG VHOHFWHG DERXW WKH nUVW WHQ��� %\ SHUPXWDWLQJ WKHVH VHOHFWHG FRP�

�� ,W LV HDVLHU WR nQG FRPELQDWLRQV WKDW PDWFK WKH WDUJHW SRLQWV ZLWK ORZ�UDQJH GLVS �KLJK�LQFRPH
FRXQWULHV� RU ZLWK KLJK�UDQJH GLVS �ORZ�LQFRPH FRXQWULHV� WKDQ ZLWK PLGGOH�UDQJH GLVS �PLGGOH�LQFRPH
FRXQWULHV�� 7KHUHIRUH� , VHOHFW VRPHZKDW KLJKHU QXPEHU RI FRPELQDWLRQV IRU WKH WDUJHW SRLQWV ZLWK ORZ� RU

KLJK�UDQJH GLVS WKDQ IRU WKH WDUJHW SRLQWV ZLWK PLGGOH�UDQJH GLVS�

��



ELQDWLRQV DFURVV WDUJHW SRLQWV� , GHULYHG PXOWLSOH VHWV RI FRPELQDWLRQV I�-V�1V� DV� EV�J�

V  �� �� � � � � �� WKDW VLPXODWH WKH WDUJHW SRLQWV�

��� 'HULYLQJ IGVJ DQG K

)LQDOO\� , GHULYHG IGVJ� V  �� �� � � � � �� DQG IXQFWLRQ K WKDW DUH FRQVLVWHQW ZLWK HDFK

VHOHFWHG VHW RI FRPELQDWLRQV I�-V� 1V� DV� EV�J� , GHULYHG IGVJ DQG K VR WKDW IRU HDFK V� JLYHQ

�GV� DV� EV� DQG K� �-V�1V� LV WKH RSWLPDO LQYHVWPHQW UXOH� :H FDQ VKRZ WKDW JLYHQ D DQG E�

LI - DQG 1 DUH WKH RSWLPDO LQYHVWPHQW UXOH� WKHUH LV D UDQJH ZKHUH G PXVW EHORQJ� DQG WKDW

WKLV UDQJH LV LQGHSHQGHQW RI K� , GLVFUHWL]HG G E\ VHWWLQJ LWV YDOXHV WR EH ���� ���� ���� � � ��

)RU HDFK VHOHFWHG FRPELQDWLRQ �-V�1V� DV� EV�� , QXPHULFDOO\ GHULYHG WKH UDQJH RI G� DQG

WRRN WKH ORZHVW YDOXH RI WKH UDQJH WR EH GV WKDW LV FRQVLVWHQW ZLWK WKH FRPELQDWLRQ� 1RZ

ZH KDYH VHWV RI FRPELQDWLRQV I�-V�1V� GV� DV� EV�J� V  �� �� � � � � �� ZKHUH WKH HOHPHQWV RI

HDFK FRPELQDWLRQ DUH FRQVLVWHQW ZLWK HDFK RWKHU�

1RZ ZH QHHG WR GHULYH IRU HDFK VHW RI FRPELQDWLRQV I�-V�1V� GV� DV� EV�J� IXQFWLRQ K

WKDW LV FRQVLVWHQW ZLWK WKH VHW� *LYHQ GV� DV� EV� DQG VRPH IXQFWLRQ K� IRU -V WR EH RSWLPDO�

LW PXVW EH WKDW Y�-V� �� ��  � DQG Y�M� �� �� � � IRU DOO M �VHH HTXDWLRQV ��� DQG ����� 8VLQJ

HTXDWLRQV ��� WR ���� ZH FDQ UHZULWH WKH nUVW FRQGLWLRQ DV

3VK�-V�  �V�-V� �����

DQG WKH VHFRQG FRQGLWLRQ DV

3VK�M� � �V�M�� �����

IRU DOO M ZKHUH 3V LV WKH FDSLWDO SULFH IRU FRXQWU\ V DQG �V�c� LV DQ H[SUHVVLRQ LPSOLFLWO\

GHnQHG E\ WKHVH FRQGLWLRQV� 7KH H[SUHVVLRQ �V�c� LV IUHH RI 3 � )URP FRQGLWLRQV ��� DQG

���� ZH KDYH
K�-V�

K�M�
w

�V�M�

�V�-V�
� �����

,I WKH IXQFWLRQ K VDWLVnHV WKLV FRQGLWLRQ� FRQGLWLRQV ��� DQG ��� ZLOO EH VDWLVnHG XQGHU

WKH FDSLWDO SULFH 3V WKDW VROYHV FRQGLWLRQ ���� DQG WKHUHIRUH -V ZLOO EH RSWLPDO� 1RZ IRU

D IXQFWLRQ K WR EH FRQVLVWHQW ZLWK WKH VHW I�-V�1V� GV� DV� EV�J� FRQGLWLRQ ��� VKRXOG EH

VDWLVnHG IRU DOO V  �� �� � � � � �� ,Q SDUWLFXODU� ZH KDYH

�V�-X�

�V�-V�
�

K�-V�

K�-X�
�

�X�-X�

�X�-V�
�����

IRU DQ\ V� X  �� �� � � � � �� 7KLV FRQGLWLRQ LV VXpFLHQW� DV ZHOO DV QHFHVVDU\� IRU D IXQFWLRQ

K WR EH FRQVLVWHQW ZLWK WKH VHW LQ WKH VHQVH WKDW ZH FDQ VLPSO\ DVVXPH WKDW K�M� LV VPDOO

HQRXJK WR VDWLVI\ FRQGLWLRQ ��� IRU DOO M  � I-VJ�

��



7KHUH LV QR JXDUDQWHH WKDW WKHUH LV D IXQFWLRQ K WKDW VDWLVnHV FRQGLWLRQ ��� EXW� LI

WKHUH LV VXFK D IXQFWLRQ� WKHUH ZLOO EH LQ JHQHUDO PDQ\ RI WKHP� )RU RXU SXUSRVHV� ZH GR

QRW QHHG WR FKDUDFWHUL]H WKHVH IXQFWLRQV FRPSOHWHO\� 8VLQJ FRQGLWLRQ ���� ZH FDQ GHULYH WKH

UDQJHV RI IDFWRU GLmHUHQFHV DPRQJ IK�-V�J DQG IURP WKHVH GLmHUHQFHV DQG XVLQJ FRQGLWLRQ

��� DQG HTXDWLRQ ����� ZH FDQ GHULYH WKH UDQJHV RI IDFWRU GLmHUHQFHV LQ WKH FDSLWDO SULFH DQG

RXWSXW DFURVV FRXQWULHV WKDW DUH FRQVLVWHQW ZLWK WKH VHW I�-V�1V� GV� DV� EV�J� $ PDMRULW\

RI WKH VHOHFWHG VHWV I�-V�1V� GV� DV� EV�J KDG QR IXQFWLRQ K VDWLVI\LQJ FRQGLWLRQ ���� DQG

WKHUHIRUH ZHUH GLVFDUGHG� )RU HDFK RI WKH VHOHFWHG VHWV WKDW KDG VXFK IXQFWLRQ K� , GHULYHG

WKH UDQJHV RI IDFWRU GLmHUHQFHV LQ WKH FDSLWDO SULFH DQG RXWSXW DFURVV FRXQWULHV�

��� )LQGLQJV DQG ,QWHUSUHWDWLRQV

)URP WKH TXDQWLWDWLYH DQDO\VLV LQ SUHYLRXV WKUHH VXEVHFWLRQV� , IRXQG WKDW GLmHUHQFHV

LQ SROLF\ XQFHUWDLQW\ DFURVV FRXQWULHV FDQ VXEVWDQWLDOO\ DFFRXQW IRU FDSLWDO SULFH GLmHUHQFHV�

%HWZHHQ WKH ORZHVW�LQFRPH DQG WKH KLJKHVW�LQFRPH FRXQWULHV� WKH GLmHUHQFH LQ XQFHUWDLQW\

FDQ DFFRXQW IRU D FDSLWDO SULFH GLmHUHQFH E\ D IDFWRU RI DERXW ���� ZKLFK LV FRPSDUDEOH

WR WKHLU DFWXDO SULFH GLmHUHQFH DV UHSRUWHG E\ 6XPPHUV DQG +HVWRQ ������� 7KLV UHVXOW�

KRZHYHU� LV D VRPHZKDW URXJK JHQHUDOL]DWLRQ� WKHUH DUH PDQ\ VHWV RI SDUDPHWHU YDOXHV

I�-V�1V� GV� DV� EV�J DQG PDQ\ FDSLWDO UHWXUQ IXQFWLRQV K WKDW DUH FRQVLVWHQW ZLWK WKH PRGHO

DQG WKH GDWD� DQG WKDW OHDG WR GLmHUHQW HVWLPDWHV RI WKH HmHFW RI XQFHUWDLQW\ RQ FDSLWDO

SULFH� $W RQH HQG� WKHUH DUH SDUDPHWHU YDOXHV DQG IXQFWLRQV WKDW OHDG WR WKH HVWLPDWH

WKDW XQFHUWDLQW\ DFFRXQWV IRU FDSLWDO SULFH GLmHUHQFH EHWZHHQ WKH ORZHVW�LQFRPH DQG WKH

KLJKHVW�LQFRPH FRXQWULHV E\ D IDFWRU RI OHVV WKDQ �� 7KH WRS KDOI RI 7DEOH � LOOXVWUDWHV RQH

VXFK FDVH� QRUPDOL]LQJ WKH FDSLWDO SULFH IRU D FRXQWU\ ZLWK LWV GLVS HTXDO WR �� �URXJKO\

HTXLYDOHQW WR WKH 86� WR EH �� WKH FDSLWDO SULFH LV ���� IRU D FRXQWU\ ZLWK LWV GLVS HTXDO

WR �� �URXJKO\ HTXLYDOHQW WR 6SDLQ�� ���� IRU D FRXQWU\ ZLWK LWV GLVS HTXDO WR �� �URXJKO\

HTXLYDOHQW WR &RORPELD�� DQG ���� IRU D FRXQWU\ ZLWK LWV GLVS HTXDO WR �� �URXJKO\ HTXLYDOHQW

WR (WKLRSLD�� $W WKH RWKHU HQG� WKHUH DUH SDUDPHWHU YDOXHV DQG IXQFWLRQV WKDW OHDG WR WKH

FDSLWDO SULFH GLmHUHQFH EHWZHHQ WKH ORZHVW�LQFRPH DQG WKH KLJKHVW�LQFRPH FRXQWULHV E\ D

IDFWRU RI PRUH WKDQ �� 7KH ERWWRP KDOI RI 7DEOH � LOOXVWUDWHV RQH VXFK FDVH� WKH\ LPSO\

WKH FRUUHVSRQGLQJ QXPEHUV WR EH ����� ����� DQG ����� UHVSHFWLYHO\� 7KHVH DUH� KRZHYHU�

�� 7KLV LPSOLHV WKDW EHWZHHQ WKH ORZHVW�LQFRPH DQG WKH KLJKHVW�LQFRPH FRXQWULHV� SROLF\ XQFHUWDLQW\
FDQ DFFRXQW IRU WKHLU GLmHUHQFH LQ WKH LQYHVWPHQW VKDUH RI RXWSXW� ZKHQ LQYHVWPHQW LV PHDVXUHG LQ XQLWV

RI LQYHVWPHQW RXWSXW� E\ D IDFWRU RI DERXW � DOVR �VHH HTXDWLRQ ������

��



H[WUHPH FDVHV DQG PRVW RI WKH FDVHV OHDG WR WKH FDSLWDO SULFH GLmHUHQFH EHWZHHQ WKH ORZHVW�

LQFRPH DQG WKH�KLJKHVW LQFRPH FRXQWULHV E\ D IDFWRU EHWZHHQ � DQG �� WKH DYHUDJH EHLQJ

DERXW ��

7R ZKDW H[WHQW FDQ SROLF\ XQFHUWDLQW\ DFFRXQW IRU FURVV�FRXQWU\ RXWSXW GLmHUHQFHV"

7KLV GHSHQGV QRW RQO\ RQ WKH FDSLWDO SULFH GLmHUHQFHV GXH WR SROLF\ XQFHUWDLQW\� EXW DOVR RQ

WKH FDSLWDO VKDUH SDUDPHWHU m LQ WKH SURGXFWLRQ IXQFWLRQ �VHH HTXDWLRQ ������ $ YDOXH XVHG

ZLGHO\ LQ WKH OLWHUDWXUH LV ���� EDVHG RQ WKH VKDUH RI SK\VLFDO FDSLWDO LQFRPH LQ QDWLRQDO

DFFRXQWV� $VVXPLQJ WKLV YDOXH� WKH FDSLWDO SULFH GLmHUHQFH RI D IDFWRU RI � EHWZHHQ WKH

ORZHVW�LQFRPH DQG WKH KLJKHVW�LQFRPH FRXQWULHV WUDQVODWHV WR DQ RXWSXW GLmHUHQFH RI D

IDFWRU RI ������ +RZHYHU� LI ZH LQFOXGH LQ FDSLWDO QRW RQO\ SK\VLFDO FDSLWDO EXW DOVR RWKHU

W\SHV VXFK DV KXPDQ� RUJDQL]DWLRQDO� DQG WHFKQRORJLFDO FDSLWDO� WKH FDSLWDO VKDUH LV DERXW

��� �VHH 0DQNLHZ� 5RPHU� DQG :HLO ����� 3DUHQWH DQG 3UHVFRWW ����� DQG &KDUL� .HKRH�

DQG 0F*UDWWDQ ������ ,I ZH PDNH D URXJK DVVXPSWLRQ WKDW LQ HDFK FRXQWU\ WKH LQYHVWPHQW

HQYLURQPHQWV IRU WKHVH RWKHU W\SHV RI FDSLWDO DUH WKH VDPH DV WKDW IRU SK\VLFDO FDSLWDO� SROLF\

XQFHUWDLQW\ FDQ DFFRXQW IRU RXWSXW GLmHUHQFH RI D IDFWRU RI � EHWZHHQ WKH ORZHVW�LQFRPH

DQG WKH KLJKHVW�LQFRPH FRXQWULHV� )URP WKHVH VXJJHVWLYH QXPEHUV� , FRQFOXGH WKDW SROLF\

XQFHUWDLQW\ LQ WKH LQYHVWPHQW HQYLURQPHQW LV DQ LPSRUWDQW IDFWRU LQ DFFRXQWLQJ IRU RXWSXW

GLmHUHQFHV DFURVV FRXQWULHV�

�� &RQFOXVLRQ

,Q WKLV SDSHU� , H[SORUHG KRZ DQG WR ZKDW H[WHQW SROLF\ XQFHUWDLQW\ FDQ DFFRXQW IRU

WKH REVHUYHG FURVV�FRXQWULHV GLmHUHQFHV LQ ORQJ�UXQ FDSLWDO SULFH� LQYHVWPHQW DQG RXWSXW� ,

SUHVHQWHG D PRGHO HFRQRP\ ZKHUH SROLF\ XQFHUWDLQW\ FDXVHV LQYHVWRUV WR IDYRU VKRUWHU�WHUP

SURMHFWV� DQG DEDQGRQ VRPH XQnQLVKHG SURMHFWV XQGHU QHJDWLYH VKRFNV� +ROGLQJ WKH DYHUDJH

RQH�SHULRG LQYHVWPHQW FRVW� WKLV OHDGV WR D KLJKHU FDSLWDO SULFH DQG VXEVHTXHQWO\ WR ORZHU

OHYHOV RI ORQJ�UXQ DJJUHJDWH LQYHVWPHQW DQG RXWSXW� ,Q WKH PRGHO� SROLF\ XQFHUWDLQW\ DOVR

PDNHV LQGXVWU\�OHYHO LQYHVWPHQW PRUH YRODWLOH� , LQYHVWLJDWHG WKH LQGXVWU\�OHYHO LQYHVWPHQW

LQ D VDPSOH RI FRXQWULHV RI GLYHUVH RXWSXW OHYHOV� DQG IRXQG WKDW� FRQVLVWHQW ZLWK WKH

PRGHO� WKH LQYHVWPHQW LQ WKH ORZHU�LQFRPH FRXQWULHV LV PRUH YRODWLOH� 6LPXODWHG LQYHVWPHQW

VHTXHQFHV IURP WKH PRGHO FDQ DOVR TXDQWLWDWLYHO\ PLPLF DFWXDO LQYHVWPHQW VHTXHQFHV DFURVV

�� 1RWH WKDW LQ WKH PRGHO LQYHVWPHQW SRUWLRQ RI WKH RXWSXW LV PHDVXUHG LQ WHUPV RI WKH LQYHVWPHQW FRVW
ZKHUHDV LQ SUDFWLFH LW LV LQ ODUJH SDUW PHDVXUHG LQ WHUPV RI WKH LQYHVWPHQW RXWSXW� WKDW LV� FDSLWDO SURGXFHG�
)RU H[DPSOH� 6XPPHUV DQG +HVWRQ ������ PHDVXUH LQYHVWPHQW XVLQJ D ZHLJKWHG �DFURVV FRXQWULHV� FDSLWDO
SULFH FRPPRQ WR DOO FRXQWULHV� ,I ZH PHDVXUH LQYHVWPHQW WKLV ZD\ LQ WKH PRGHO� WKH LQYHVWPHQW ZLOO EH
DGMXVWHG GRZQZDUG IRU ORZ�LQFRPH FRXQWULHV DQG XSZDUG IRU KLJK�LQFRPH FRXQWULHV� OHDGLQJ WR D ODUJHU

RXWSXW GLmHUHQFH EHWZHHQ WKHP� ,Q WKLV VHQVH� WKH RXWSXW GLmHUHQFHV UHSRUWHG KHUH DUH XQGHUHVWLPDWHV�

��



FRXQWULHV� )RU D TXDQWLWDWLYH DVVHVVPHQW RI SROLF\ XQFHUWDLQW\� WKHQ , FDOLEUDWHG WKH PRGHO

E\ D VLPXODWLRQ PHWKRG� DQG IRXQG WKDW SROLF\ XQFHUWDLQW\ FDQ DFFRXQW IRU ODUJH GLmHUHQFHV

LQ WKH ORQJ�UXQ FDSLWDO SULFH� LQYHVWPHQW� DQG RXWSXW DFURVV FRXQWULHV� %HWZHHQ WKH ORZHVW�

LQFRPH DQG WKH KLJKHVW�LQFRPH FRXQWULHV� SROLF\ XQFHUWDLQW\ FDQ DFFRXQW IRU WKH GLmHUHQFH

LQ FDSLWDO SULFH DQG WKH LQYHVWPHQW VKDUH RI RXWSXW E\ D IDFWRU RI DERXW �� DQG WKH RXWSXW

GLmHUHQFH RI D VLPLODU PDJQLWXGH� , HPSKDVL]H WKDW WKHVH UHVXOWV DUH DWWULEXWDEOH WR FURVV�

FRXQWU\ GLmHUHQFHV LQ XQFHUWDLQW\� DQG QRW WR WKH OHYHO RI SROLF\�UHODWHG LQYHVWPHQW FRVW� ,W

LV SODXVLEOH WKDW ORZ�LQFRPH FRXQWULHV DOVR KDYH D JUHDWHU OHYHO RI SROLF\�UHODWHG LQYHVWPHQW

FRVW� ZKLFK ZRXOG IXUWKHU DFFRXQW IRU WKH FURVV�FRXQWU\ GLmHUHQFHV LQ WKH FDSLWDO SULFH�

LQYHVWPHQW� DQG RXWSXW�

��



$33(1',;

3URRI RI 3URSRVLWLRQ �� 7KH SURRI LV EDVHG RQ WKH IROORZLQJ WZR /HPPDV�

/HPPD �� WKH LQYHVWRU SUHIHUV WR PDQDJH D SURMHFW ZLWK WKH ORZ FRVW� IRU DOO M � I�� �� � � �J

DQG DOO Q � I�� �� � � � � M b �J� Y�M� Q� �� ! Y�M� Q� ���

3URRI RI /HPPD �� )RU DQ\ JLYHQ M� HTXDWLRQ ��� LPSOLHV WKDW Y�M� Mb �� �� ! Y�M� M b �� ���

7KLV FRQGLWLRQ DQG HTXDWLRQ ��� LPSO\ WKDW aY�M� M b �� �� w aY�M� M b �� ��� 7KLV FRQGLWLRQ

DQG HTXDWLRQ ��� LPSO\ WKDW Y�M� M b �� �� ! Y�M� M b �� �� VLQFH {� ! �b {� E\ DVVXPSWLRQ�

7KLV FRQGLWLRQ DQG HTXDWLRQ ��� LPSO\ WKDW aY�M� M b �� �� ! aY�M� M b �� ��� %\ UHSHDWLQJ

WKHVH VWHSV �L�H�� XVLQJ WKH HVWDEOLVKHG FRQGLWLRQ DQG WKH HTXDWLRQV ��� DQG ��� LQ WXUQV��

ZH KDYH Y�M� Q� �� ! Y�M� Q� �� IRU DOO Q � I�� �� � � � � M b �J�

/HPPD �� WKH LQYHVWRU SUHIHUV WR PDQDJH DQ ROGHU SURMHFW� IRU DOO M � I�� �� � � �J� DOO

Q � I�� �� � � � � Mb �J� DQG T  �� �� Y�M� Q� T� � Y�M� Q��� T� DQG LI Y�M� Q� T� w z LQ DGGLWLRQ�

Y�M� Q� T� � Y�M� Q� �� T��

3URRI RI /HPPD �� )RU DQ\ JLYHQ M DQG T  �� �� HTXDWLRQV ���� ���� DQG ��� LPSO\ WKDW

aY�M� M b �� T�  PD[I3K�M� b �T b z� �J � 3K�M�� 7KLV FRQGLWLRQ DQG HTXDWLRQV ��� DQG

��� LPSO\ WKDW Y�M� M b �� T� � b�T � n3K�M� � Y�M� M b �� T�� 7KLV FRQGLWLRQ DQG HTXDWLRQ

��� LPSO\ WKDW aY�M� M b �� T� � aY�M� M b �� T�� 7KLV FRQGLWLRQ DQG HTXDWLRQ ��� LPSO\ WKDW

Y�M� M b �� T� � Y�M� M b �� T�� 7KLV FRQGLWLRQ DQG HTXDWLRQ ��� LPSO\ WKDW aY�M� M b �� T� �

aY�M� M b �� T�� %\ UHSHDWLQJ WKHVH VWHSV �L�H�� XVLQJ WKH HVWDEOLVKHG LQHTXDOLW\ DQG WKH

HTXDWLRQV ��� DQG ��� LQ WXUQV�� ZH KDYH Y�M� Q� T� � Y�M� Q��� T� DQG aY�M� Q� T� � aY�M� Q��� T�

IRU DOO Q � I�� �� � � � � M b �J� 1RZ VXSSRVH Y�M� Q� T� w z IRU VRPH Q � I�� �� � � � � M b �J DQG

VRPH T � I�� �J� 7KHQ IRU DOO P � IQ� Q � �� � � � � M b �J� ZH KDYH Y�M�P� T� w z DQG WKXV

aY�M�P� T�  Y�M�P� T�bz� 7KHQ IRU DOOP � IQ� Q��� � � � � Mb�J� ZH KDYH Y�M�P� T�bY�M�P�

�� T�  {Tn�aY�M�P � �� T� b aY�M�P � �� T�� � �� b {T�n�aY�M�P � �� T�� b aY�M�P � �� T��� �

{Tn�aY�M�P��� T�baY�M�P��� T��  {Tn�Y�M�P��� T�bY�M�P��� T��� ZKHUH T�  � LI T  �

DQG T�  � LI T  �� 7KHQ ZH KDYH Y�M� Q� T�b Y�M� Q� �� T� � {Tn�Y�M� Q � �� T� b Y�M� Q�

�� T�� � �{Tn�
��Y�M� Q��� T�bY�M� Q��� T�� � � � � � �{Tn�

MbQb��Y�M� Mb�� T�bY�M� Mb�� T���

6LQFH Y�M� M b �� T� � Y�M� M b �� T�� ZH KDYH Y�M� Q� T� � Y�M� Q� �� T��

3URRI RI 3URSRVLWLRQ � �FRQWLQXHG�� 1RZ IURP /HPPD �� ZH KDYH Y�M� �� �� ! Y�M� �� �� DQG

WKXV LW LV QRW RSWLPDO WR VWDUW DQ\ SURMHFW ZLWK WKH KLJK FRVW� D SURMHFW� LI VWDUWHG� PXVW KDYH

WKH ORZ FRVW� /HW -  DUJPD[MIY�M� �� ��J� 7KHUH LV VXFK nQLWH - JLYHQ WKH DVVXPSWLRQ RQ

K RQ SDJH � �VHH 3URSRVLWLRQ ��� +RZHYHU� - PD\ QRW EH XQLTXH� )L[ - IRU WKH IROORZLQJ�

��



6LQFH PD[M�TIY�M� �� T�J w � E\ DVVXPSWLRQ� ZH KDYH Y�-� �� ��  PD[M�TIY�M� �� T�J w �

DQG� IURP HTXDWLRQ ���� z  Y�-� �� ��� 7KXV LW LV RSWLPDO WR VWDUW D SURMHFW RI W\SH - DQG

ZLWK WKH ORZ FRVW� $OVR� IURP /HPPD �� ZH KDYH Y�-� Q� �� ! � IRU DOO Q w � DQG WKXV

WKH XQLTXH RSWLPDO UXOH RQ FRQWLQXLQJ�DEDQGRQLQJ WKH SURMHFW XQGHU WKH ORZ FRVW LV WR

FRQWLQXH WKH SURMHFW DW DOO DJHV� ,W DOVR IROORZV IURP /HPPD � WKDW WKHUH LV D XQLTXH 0

VXFK WKDW Y�-� Q� �� � z IRU Q � 0 � Y�-� Q� �� w z IRU Q  0 � DQG Y�-� Q� �� ! z IRU Q w0 �

7KHQ� LI Y�-�0� �� ! z� WKH XQLTXH RSWLPDO UXOH RQ FRQWLQXLQJ�DEDQGRQLQJ WKH SURMHFW

XQGHU WKH KLJK FRVW LV WR DEDQGRQ WKH SURMHFW LI LW LV \RXQJHU WKDQ 0 � DQG WR FRQWLQXH WKH

SURMHFW LI LW LV ROGHU WKDQ RU DV ROG DV 0 � ,I Y�-�0� ��  z� WKHUH DUH RQO\ WZR RSWLPDO

UXOHV RQ FRQWLQXLQJ�DEDQGRQLQJ WKH SURMHFW XQGHU WKH KLJK FRVW� RQH LV WKH VDPH DV LI

Y�-�0� �� ! z� DQG WKH RWKHU LV WKH VDPH DV LI Y�-�0� �� ! z H[FHSW WKDW WKH FXW�Rm DJH LV

0 � �� 7KXV DQ\ RSWLPDO UXOH RQ FRQWLQXLQJ�DEDQGRQLQJ WKH SURMHFW XQGHU WKH KLJK FRVW

LV FKDUDFWHUL]HG E\ D FXW�Rm DJH 1 � ZKHUH 1  0 RU 1  0 � ��

3URSRVLWLRQ $� )RU DQ\ JLYHQ �G� D� E�� x�� DQG x��� OHW 3 DQG �-�1� EH DQ\ HTXLOLEULXP

DVVRFLDWHG ZLWK x� DQG a� WKH FRUUHVSRQGLQJ DYHUDJH RQH�SHULRG FRVW� /HW 3 � s � x�� x��3

DQG a�� s �x�� x�� a�� 7KHQ 3 
 DQG a�� DUH DQ HTXLOLEULXP DVVRFLDWHG ZLWK x�� DQG a�� WKH

FRUUHVSRQGLQJ DYHUDJH RQH�SHULRG FRVW�

3URRI RI 3URSRVLWLRQ $� /HW YDULDEOHV DQG IXQFWLRQV ZLWKRXW SULPH EH DVVRFLDWHG ZLWK x�� DQG

WKRVH ZLWK SULPH DVVRFLDWHG ZLWK x��� 7KDW 3 DQG �-�1� DUH DQ HTXLOLEULXP XQGHU x� PHDQV

WKDW XQGHU 3 � Y�-� �� �� w Y�M� �� �� IRU DOO M� Y�-� Q� �� w z IRU DOO Q w 1 � Y�-� Q� �� � z IRU

DOO Q � 1 � DQG Y�-� �� ��  z  �� /HW t s x�� x�� &RQVLGHU WKH LQYHVWRU
V SUREOHP XQGHU x��

DQG 3 �� )URP WKH GHnQLWLRQV RI x� DQG G �SDJH ��� ZH KDYH ���  t�� DQG ���  t��� 7KHQ

IRU DQ\ JLYHQ M DQG T  �� �� ZH KDYH Y��M� Mb�� T�  tY�M� Mb�� T� IURP HTXDWLRQ ���� 7KHQ�

DVVXPLQJ z�  � IRU WKH PRPHQW� ZH KDYH aY��M� M b �� T�  taY�M� M b �� T� IURP HTXDWLRQ ����

7KHQ ZH KDYH Y��M� M b �� T�  tY�M� M b �� T� IURP HTXDWLRQ ���� DQG WKXV aY��M� M b �� T�  

taY�M� Mb �� T� IURP HTXDWLRQ ���� %\ UHSHDWLQJ WKHVH VWHSV �XVLQJ WKH HVWDEOLVKHG FRQGLWLRQ

DQG WKH HTXDWLRQV ��� DQG ��� LQ WXUQV�� ZH KDYH Y��M� Q� T�  tY�M� Q� T� IRU DOO M� Q� DQG T�

7KHQ ZH KDYH Y��-� �� �� w Y��M� �� �� IRU DOO M� Y��-� Q� �� w z� IRU DOO Q w 1 � Y��-� Q� �� � z�

IRU DOO Q � 1 � DQG Y��-� �� ��  z�  �� 7KXV 3 � DQG �-�1� DUH DQ HTXLOLELUXP XQGHU x���

1RZ� VLQFH ���  t�� DQG ���  t��� ZH KDYH �
��W�  t��W� IURP WKH GHnQLWLRQ RI ��W� �SDJH

��� 7KHQ LW LV VWUDLJKW IRUZDUG IURP HTXDWLRQV ���� ���� DQG ���� WKDW a�� LV WKH DYHUDJH

RQH�SHULRG FRVW XQGHU x���

3URRI RI 3URSRVLWLRQ �� &RQVLGHU WKH LQYHVWPHQW HQYLURQPHQW XQGHU G  �� ZH KDYH ��  ��

IURP WKH GHnQLWLRQV RI G �SDJH ��� 7KHQ LW LV VWUDLJKW IRUZDUG IURP HTXDWLRQV ��� WR ��� WKDW

��



Y�M� Q� ��  Y�M� Q� �� IRU DOO M DQG Q� 6LQFH Y�-� Q� �� w z IRU DOO Q �VHH 3URSRVLWLRQ ��� ZH

WKHQ KDYH Y�-� Q� �� w z� 7KHQ ZH KDYH 1  �� WKHUH LV QR DEDQGRQPHQW RI SURMHFW� 7KHQ

ZH KDYH� IURP HTXDWLRQV ��� DQG ���� Y�-� �� ��  b
3-b�

Q � n
Q�� � n-b�3K�-�  � �$���

LQ HTXLOLEULXP� 7R VHH WKDW WKH HTXLOLEULXP RSWLPDO W\SH - LV XQLTXH� ZH FDQ UHZULWH WKLV

HTXDWLRQ DV Y�-� �� ��  
3-b�

Q � n
Q��n-b�K�-� 

3-b�

Q � n
Q� b �� 3 �  �� 7KH RSWLPDO W\SH

- PXVW VROYH PD[MIn
-b�K�-� 

3-b�

Q � n
QJ� LI QRW� WKHUH LV M VXFK WKDW Y�M� �� �� ! Y�-� �� ���

6LQFH WKHUH LV D XQLTXH VROXWLRQ WR WKLV PD[LPL]DWLRQ SUREOHP E\ DVVXPSWLRQ �SDJH ��� WKH

HTXLOLEULXP RSWLPDO W\SH - LV XQLTXH� 1RZ FRQVLGHU WKH LQYHVWPHQW HQYLURQPHQW XQGHU

D  � RU E  �� :H KDYH� IURP WKH GHnQLWLRQV RI D� E� DQG ��W� �SDJHV � DQG ��� {�  

��W�  � IRU DOO W� 7KHQ WKH RQH�SHULRG FRVW QHYHU FKDQJHV IURP �� WR ��� DQG WKXV WKHUH

LV QR DERQGRQPHQW RI SURMHFW� :H DOVR KDYH� IURP HTXDWLRQV ��� DQG ���� Y�-� �� ��  3-b�

Q � n
Q�� � n-b�3K�-�  � LQ HTXLOLEULXP� 7KLV HTXDWLRQ LV LGHQWLFDO WR WKH HTXDWLRQ

$��� 7KHQ� IROORZLQJ WKH VDPH UHDVRQLQJ� ZH FDQ VHH WKDW WKH HTXLOLEULXP RSWLPDO W\SH -

LV XQLTXH DQG LGHQWLFDO WR WKDW XQGHU G  ��

1RZ OHW YDULDEOHV RU IXQFWLRQV ZLWKRXW SULPH EH DVVRFLDWHG ZLWK QR XQFHUWDLQW\

��G� D� E� ZKHUH G  �� D  �� RU E  ��� DQG WKRVH ZLWK SULPH EH DVVRFLDWHG ZLWK XQFHUWDLQW\

�DQ\ JLYHQ �G� D� E� ZKHUH G� �� D� �� DQG E� ��� 7R VKRZ WKDW - w - �� VXSSRVH - � - � WR

WKH FRQWUDU\� :H KDYH VHHQ DERYH WKDW Y�-� �� ��  b
3-b�

Q � n
Q���n-b�3K�-�  � LQ HTXL�

OLEULXP� 6LQFH - LV XQLTXH� ZH KDYH Y�-� �� �� ! Y�- �� �� �� w b
3- �b�

Q � nQ���n-
�b�3K�- ���

)URP WKHVH WZR FRQGLWLRQV� ZH KDYH �n-b�K�-�� �n-
�b�K�- ��� ! �

3-b�

Q � n
Q� �

3-�b�

Q � nQ�

�$���� :H DOVR KDYH LQ HTXLOLEULXP Y��- �� �� ��  b
31�b�

Q � nQ{�
Q
��
�
�b
3-�b�

Q 1� nQ{�
1�b�
� ���Q

b 1 � � �� � n-
�b�{�

1�b�
� 3 �K�- ��  � DQG� IRU DQ\ P � I�� �� � � � � -J� � w Y��-� �� �� w

b
3Pb�

Q � nQ{�
Q
��
�
�b
3-b�

Q P nQ{�
Pb�
� ���QbP����n-b�{�

Pb�
� 3 �K�-�� )URP WKHVH WZR FRQ�

GLWLRQV� ZH KDYH� IRU DQ\ P � I�� �� � � � � -J� �n-b�K�-�� �n-
�b�K�- ��� �

�
3Pb�

Q � nQ{�
QbP��
� ����

3-b�

Q P nQ���QbP���� �
31�b�

Q � nQ{�
Qb1 �

��

� ����
3- �b�

Q 1 � nQ���Qb

1 � � ��� �$���� )URP FRQGLWLRQV $�� DQG $��� ZH FDQ GHULYH �
31 �b�

Q � nQ{�
Q��b1 �

� ��� �3-�b�

Q 1� nQ���Q b 1 � � ��� 
3- �b�

Q � nQ � �
3Pb�

Q � nQ{�
QbP��
� ��� �

3-b�

Q P nQ���Q b P �

��� 
3-b�

Q � n
Q �$���� 7KH OHIW�KDQG VLGH RI FRQGLWLRQ $�� LV WKH DYHUDJH RI WKH HOHPHQWV

RI WKH VHTXHQFH �{�
�b1�

� � {�
�b1�

� � � � � � {��� �� �
����� ������ � � � � ���- � b 1 ��� ZHLJKWHG E\ WKH

ZHLJKWV �� 
3-�b�

Q � nQ� n 
3- �b�

Q � nQ� n� 
3-�b�

Q � nQ� � � � � n-
�b� 

3-�b�

Q � nQ�� DQG WKH ULJKW�

KDQG VLGH RI FRQGLWLRQ $�� LV WKH DYHUDJH RI WKH HOHPHQWV RI WKH VHTXHQFH �{�
�bP
� � {�

�bP
� � � � � �

{��� �� �
����� ������ � � � � ���- b P�� ZHLJKWHG E\ WKH ZHLJKWV �� 

3-b�

Q � n
Q� n 

3-b�

Q � n
Q�

n� 
3-b�

Q � n
Q� � � � � n-b� 

3-b�

Q � n
Q�� &RPSDULVRQ RI WKH WZR VHTXHQFHV� IRU WKH WZR VLGHV

RI FRQGLWLRQ $��� VKRZ WKDW WKH WZR VHTXHQFHV DUH DQ LQGHQWLFDO H[SDQVLRQ IURP WKH HO�

HPHQW � DOWKRXJK SRVVLEO\ ZLWK GLmHUHQW OHQJWKV LQ HLWKHU GLUHFWLRQV� DQG WKDW IRU WKH

��



ERWK VHTXHQFHV WKH HOHPHQWV DUH RUGHUHG LQ WKH GHFUHDVLQJ RUGHU XS WR WKH HOHPHQW �

DQG WKHQ LQ WKH LQFUHDVLQJ RUGHU WKHUHDIWHU� 6LQFH - � - �� WKHVH FKDUDFWHULVWLFV RI WKH

WZR VHTXHQFHV LPSO\ WKDW E\ FKRRVLQJ DQ DSSURSULDWH P ZH FDQ FKRRVH WKH VHTXHQFH IRU

WKH ULJKW�KDQG VLGH WR EH HTXLYDOHQW WR D �PLGGOH� FKXQN RI WKH VHTXHQFH IRU WKH OHIW�

KDQG VLGH ZLWK WKH SURSHUW\ WKDW DQ\ HOHPHQW RI WKH VHTXHQFH IRU WKH ULJKW�KDQG VLGH

LV VPDOOHU WKDQ RU HTXDO WR DQ\ HOHPHQW RI WKH VHTXHQFH IRU WKH OHIW�KDQG VLGH QRW EH�

ORQJLQJ WR WKDW FKXQN� /HW 0 EH VXFK DQ DSSURSULDWHO\ FKRVHQ P� DQG OHW
V FRQVLGHU

FRQGLWLRQ $�� JLYHQ 0 � 7KH VHTXHQFH IRU WKH OHIW�KDQG VLGH FDQ WKHQ EH EURNHQ LQWR �XS

WR� WKUHH VXEVHTXHQFHV� 7KH nUVW VXEVHTXHQFH LV �{�
�b1�

� � {�
�b1�

� � � � � � {�
1�b0
� �� WKH PLG�

GOH VHTXHQFH LV �{�
�b0
� � {�

�b0
� � � � � � {��� �� �

����� ������ � � � � ���- b0��� ZKLFK LV HTXLYDOHQW

WR WKH VHTXHQFH IRU WKH ULJKW�KDQG VLGH� DQG WKH ODVW VHTXHQFH LV ����- � � b0�� ���- �

� b0�� � � � � ���- � b1 ���� /HW b� GHQRWH WKH DYHUDJH RI WKH HOHPHQWV IRU WKH nUVW VXEVH�

TXHQFH ZHLJKWHG E\ WKH ZHLJKWV �� 
31�b0b�
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31�b0b�

Q � nQ�� b� WKH DYHUDJH RI WKH HOHPHQWV IRU WKH PLGGOH VXEVHTXHQFH

ZHLJKWHG E\ WKH VDPH ZHLJKWV DV IRU WKH VHTXHQFH IRU WKH ULJKW�KDQG VLGH� ZKLFK PDNHV b�

HTXLYDOHQW WR WKH ULJKW�KDQG VLGH� DQG b� WKH DYHUDJH RI WKH HOHPHQWV IRU WKH ODVW VXEVH�
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WKH PLGGOH VXEVHTXHQFH LV VPDOOHU WKDQ RU HTXDO WR DQ\ HOHPHQW IRU WKH nUVW RU WKH ODVW

VXEVHTXHQFHV� ZH KDYH b� � b� DQG b� � b�� )XUWKHU ZH FDQ VKRZ WKDW WKH OHIW�KDQG VLGH LV
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3-�b�

Q � nQ�3-�1 �b0b�

Q 1�b0 nQ 
3-�b�

Q � nQ�
3-�b�

Q -�1�b0 nQ 
3-�b�
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JUHDWHU WKDQ RU HTXDO WR b� ZKLFK LV HTXLYDOHQW WR WKH ULJKW�KDQG VLGH� 7KHUHIRUH� ZH

KDYH VKRZQ WKDW IRU VRPH P� WKH FRQGLWLRQ $�� LV YLRODWHG� %\ WKLV FRQWUDGLWLRQ� ZH

FRQFOXGH WKDW - w - ��

1RZ OHW WKH DYHUDJH RQH�SHULRG FRVW a� EH JLYHQ� 8QGHU QR XQFHUWDLQW\� ��  a� IURP

HTXDWLRQV ��� WR ���� DQG FRQGLWLRQ $��� 7KHQ ZH KDYH � w Y�- �� �� �� w b
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5()(5(1&(6

$EHO� $� DQG (EHUO\� -� ������� ?7KH (mHFWV RI ,UUHYHUVLELOLW\ DQG 8QFHUWDLQW\ RQ &DSLWDO
$FFXPXODWLRQ�� :RUNLQJ 3DSHU ����� 1DWLRQDO %XUHDX RI (FRQRPLF 5HVHDUFK�

$L]HQPDQ� -� DQG 0DULRQ� 1� �����D�� ?0DFURHFRQRPLF 8QFHUWDLQW\ DQG 3ULYDWH ,QYHVW�
PHQW�� (FRQRPLFV /HWWHUV� �����������

$OHVLQD� $� DQG 3HURWWL� 5� ������� ?,QFRPH 'LVWULEXWLRQ� 3ROLWLFDO ,QVWDELOLW\� DQG ,QYHVW�
PHQW�� (XURSHDQ (FRQRPLF 5HYLHZ� �������������

%DUUR� 5� ������� ?(FRQRPLF *URZWK LQ D &URVV 6HFWLRQ RI &RXQWULHV�� 4XDUWHUO\ -RXUQDO
RI (FRQRPLFV� ������������

%HUWROD� *� DQG &DEDOOHUR� 5� ������� ?,UUHYHUVLELOLW\ DQG $JJUHJDWH ,QYHVWPHQW�� 5HYLHZ
RI (FRQRPLF 6WXGLHV� �����������

&DPSRV� 1� DQG 1XJHQW� -� �����D�� ?(FRQRPLF *URZWK DQG 6RFLR�3ROLWLFDO ,QVWDELOLW\�
LQ 6HDUFK RI D &DXVDO 5HODWLRQVKLS�� :RUNLQJ 3DSHU ���� &HQWHU IRU (FRQRPLF
5HVHDUFK DQG *UDGXDWH (GXFDWLRQ� &KDUOHV 8QLYHUVLW\� &]HFK 5HSXEOLF�

&DPSRV� 1� DQG 1XJHQW� -� �����E�� ?,QYHVWPHQW DQG ,QVWDELOLW\� :RUNLQJ 3DSHU ����
&HQWHU IRU (FRQRPLF 5HVHDUFK DQG *UDGXDWH (GXFDWLRQ� &KDUOHV 8QLYHUVLW\� &]HFK
5HSXEOLF�

&KDUL� 9�9�� .HKRH� 3�� DQG 0F*UDWWDQ� (� ������ ?7KH 3RYHUW\ RI 1DWLRQV� $ 4XDQWLWD�
WLYH ([SORUDWLRQ� 6WDm 5HSRUW ���� 5HVHDUFK 'HSDUWPHQW� )HGHUDO 5HVHUYH %DQN RI
0LQQHDSROLV�

'H /RQJ� -� DQG 6XPPHUV� /� ������ ?(TXLSPHQW ,QYHVWPHQW DQG (FRQRPLF *URZWK�
4XDUWHUO\ -RXUQDO RI (FRQRPLFV� ������������

'H 6RWR� +� ������ 7KH 2WKHU 3DWK� +DUSHU DQG 5RZ 3XEOLVKHUV� 1HZ <RUN�
'L[LW� $� DQG 3LQG\FN� 5� ������� ,QYHVWPHQW XQGHU 8QFHUWDLQW\� 3ULQFHWRQ 8QLYHUVLW\

3UHVV� 3ULQFHWRQ� 1HZ -HUVH\�
*URVVPDQ� *� DQG 6KDSLUR� &� ������� ?2SWLPDO '\QDPLF 5	' 3URJUDPV�� 5DQG -RXUQDO

RI (FRQRPLFV� �����������
+DUGHQ� %� ������� $IULFD� 'LVSDWFKHV IURP D )UDJLOH &RQWLQHQW� +DUSHU&ROOLQV 3XEOLVKHUV�

/RQGRQ� *UHDW %ULWDLQ�
+RSHQKD\Q� +� DQG 0XQLDJXUULD� 0� ������� ?3ROLF\ 9DULDELOLW\ DQG (FRQRPLF *URZWK��

5HYLHZ RI (FRQRPLF 6WXGLHV� �����������
-HRQJ� %� ������� ?+RZ ,PSRUWDQW LV 8QFHUWDLQW\ LQ $FFRXQWLQJ IRU 'LmHUHQFHV LQ ,Q�

YHVWPHQW DQG 2XWSXW DFURVV &RXQWULHV�� :RUNLQJ 3DSHU ���� &HQWHU IRU (FRQRPLF
5HVHDUFK DQG *UDGXDWH (GXFDWLRQ� &KDUOHV 8QLYHUVLW\� &]HFK 5HSXEOLF�

0DQNLHZ� 1� *UHJRU\� 5RPHU� 'DYLG� DQG :HLO� 'DYLG 1� ������� ?$ &RQWULEXWLRQ WR WKH
(PSLULFV RI (FRQRPLF *URZWK LQ WKH 1HRFODVVLFDO 0RGHO�� 4XDUWHUO\ -RXUQDO RI
(FRQRPLFV� �����������

/XFDV� -U�� 5� (� ������� ?:K\ 'RHVQ
W &DSLWDO )ORZ IURP 5LFK WR 3RRU &RXQWULHV"��
$PHULFDQ (FRQRPLF 5HYLHZ� ������

/XFDV� -U�� 5� DQG 3UHVFRWW� (� ������� ?,QYHVWPHQW XQGHU 8QFHUWDLQW\�� (FRQRPHWULFD�
�����������

3DUHQWH� 6� DQG 3UHVFRWW� (� ������� ?&KDQJHV LQ WKH :HDOWK RI 1DWLRQV�� 4XDUWHUO\ 5HYLHZ�
����������� )HGHUDO 5HVHUYH %DQN RI 0LQQHDSROLV�

3DUHQWH� 6� DQG 3UHVFRWW� (� ������� ?%DUULHUV WR 7HFKQRORJ\ $GRSWLRQ DQG 'HYHORSPHQW��
-RXUQDO RI 3ROLWLFDO (FRQRP\� ������������

3LQG\FN� 5� ������� ?,UUHYHUVLELOLW\� 8QFHUWDLQW\� DQG ,QYHVWPHQW�� -RXUQDO RI (FRQRPLF
/LWHUDWXUH� �������������

3LQG\FN� 5� ������� ?,QYHVWPHQWV RI 8QFHUWDLQ &RVW�� -RXUQDO RI )LQDQFLDO (FRQRPLFV�
���������

3LQG\FN� 5� DQG 6ROLPDQR� $� ������� ?(FRQRPLF ,QVWDELOLW\ DQG $JJUHJDWH ,QYHVWPHQW��
0DFURHFRQRPLFV $QQXDO� ���������� 1DWLRQDO %XUHDX RI (FRQRPLF 5HVHDUFK�

��



5RGULN� ' ������� ?3ROLF\ 8QFHUWDLQW\ DQG 3ULYDWH ,QYHVWPHQW LQ 'HYHORSLQJ &RXQWULHV��
-RXUQDO RI 'HYHORSPHQW (FRQRPLFV� �����������

5DPH\� *� DQG 5DPH\� 9� ������� ?&URVV�&RXQWU\ (YLGHQFH RQ WKH /LQN EHWZHHQ 9RODWLOLW\
DQG *URZWK�� $PHULFDQ (FRQRPLF 5HYLHZ� ����������

5REHUWV� .� DQG :HLW]PDQ� 0� ������� ?)XQGLQJ &ULWHULD IRU 5HVHDUFK� 'HYHORSPHQW� DQG
([SORUDWLRQ 3URMHFWV�� (FRQRPHWULFD� �������������

6HUYHQ� /� ������� ?,UUHYHUVLELOLW\� 8QFHUWDLQW\� DQG 3ULYDWH ,QYHVWPHQW� $QDO\WLFDO ,VVXHV
DQG 6RPH /HVVRQV IRU $IULFD�� 0DQXVFULSW� 7KH :RUOG %DQN�

6HUYHQ� /� ������� ?0DFURHFRQRPLF 8QFHUWDLQW\ DQG 3ULYDWH ,QYHVWPHQW LQ 'HYHORSLQJ
&RXQWULHV�� 3ROLF\ 5HVHDUFK :RUNLQJ 3DSHU ����� 7KH :RUOG %DQN�

6XPPHUV� 5� DQG +HVWRQ� $� ������� ?7KH 3HQQ :RUOG 7DEOH ����� $YDLODEOH (OHFWURQLFDOO\
IURP 1DWLRQDO %XUHDX RI (FRQRPLF 5HVHDUFK �LQWURGXFWLRQ WR WKH WDEOH DQG SDUW RI
HDUOLHU GDWD VHW DUH LQ ?7KH 3HQQ :RUOG 7DEOH �0DUN ��� DQ ([SDQGHG 6HW RI
,QWHUQDWLRQDO &RPSDULVRQ� ����������� 4XDUWHUO\ -RXUQDO RI (FRQRPLFV� ���������

8QLWHG 1DWLRQV ,QGXVWULDO 'HYHORSPHQW 2UJDQL]DWLRQ ����� � ������ ,QGXVWULDO 6WDWLVWLFV
<HDUERRN� 8QLWHG 1DWLRQV�

��



7DEOH �� <HDUV DQG ,QGXVWULHV RI $YDLODEOH 'DWD

&RXQWU\ <HDUV ,QGXVWULHV

%UD]LO ������ ������ ������ �� ���� ����� ������ �����

&DQDGD ����� ����� �����

&RORPELD ������ ����� ����� ��� ��� ������ �����

'HQPDUN ����� ���� ����� ��� ��� �����

(FXDGRU ����� ���� ����� ��� ��� ��� �����

(WKLRSLD ��� ����� ���� ��� ��

,QGLD ����� ����� �����

.RUHD ����� ����� �����

0DODZL ������ ����� ���� ����� ��� ��� ��

3KLOLSSLQHV ������ ��� ����� �� ���� ����� ��� �����

6SDLQ ������ ����� ���� ���� ������ ������ ��

6UL /DQND ��� ������ �� ���� ����� ������ ������ ��� �����

7DQ]DQLD ������ ����� ����� ��� ������ ��

8. ����� ����

86 ����� ����

=LPEDEZH ����� ���� ����� ������ �����

,QGH[ RI ,QGXVWULHV

�� IRRG SURGXFWV ��� SDSHU DQG SURGXFWV ��� JODVV DQG SURGXFWV

�� EHYHUDJHV ��� SULQWLQJ� SXEOLVKLQJ ��� QRQ�PHWDO SURGXFWV

�� WREDFFR ��� LQGXVWULDO FKHPLFDOV ��� LURQ DQG VWHHO

�� WH[WLOHV ��� RWKHU FKHPLFDO SURGXFWV ��� QRQ�IHUURXV PHWDOV

�� ZHDULQJ DSSDUHO ��� SHWUROHXP UHnQHULHV ��� PHWDO SURGXFWV

�� OHDWKHU DQG SURGXFWV ��� SHWUROHXP� FRDO SURGXFWV ��� PDFKLQHU\

�� IRRWZHDU ��� UXEEHU SURGXFWV ��� HOHFWULFDO PDFKLQHU\

�� ZRRG SURGXFWV ��� SODVWLF SURGXFWV ��� WUDQVSRUW HTXLSPHQW

�� IXUQLWXUH� n[WXUHV ��� SRWWHU\� FKLQD HWF� ��� SURIHVVLRQDO JRRGV



7DEOH �� &RXQWU\ 6WDWLVWLFV

&RXQWU\ SRXW GLVS SHUV IUHT GLVW

%UD]LO ���� ����� ����� ����� �����
&DQDGD ����� ����� ����� ����� �����
&RORPELD ���� ����� ����� ����� �����
'HQPDUN ����� ����� ����� ����� �����
(FXDGRU ���� ����� ����� ����� �����
(WKLRSLD ��� ����� ����� ����� �����
,QGLD ��� ����� ����� ����� �����
.RUHD ���� ����� ����� ����� �����
0DODZL ��� ����� ����� ����� �����
3KLOLSSLQHV ���� ����� ����� ����� �����
6SDLQ ���� ����� ����� ����� �����
6UL /DQND ���� ����� ����� ����� �����
7DQ]DQLD ��� ����� ����� ����� �����
8. ����� ����� ����� ����� �����
86 ����� ����� ����� ����� �����
=LPEDEZH ���� ����� ����� ����� �����

q SRXW� SHU�FDSLWD RXWSXW LQ ���� 86 GROODUV DYHUDJHG RYHU WKH SHULRG
q GLVS� GLVSHUVWLRQ VWDWLVWLF� L�H�� DYHUDJH VWDQGDUG GHYLDWLRQ RI PDQXIDFWXULQJ LQGXVWULHV


LQYHVWPHQW LQ IUDFWLRQ RI WUHQG LQYHVWPHQW
q SHUV� SHUVLVWHQFH VWDWLVWLF� L�H�� DYHUDJH VWDQGDUG GHYLDWLRQ RI nUVW�RUGHU GLmHUHQFH RI

PDQXIDFWXULQJ LQGXVWULHV
 LQYHVWPHQW LQ IUDFWLRQ RI WUHQG LQYHVWPHQW
q IUHT� IUHTXHQF\ VWDWLVWLF� L�H�� DYHUDJH IUDFWLRQ RI PDQXIDFWXULQJ LQGXVWULHV
 LQYHVWPHQW

DERYH WUHQG LQYHVWPHQW
q GLVW� GLVWDQFH EHWZHHQ �GLVS� SHUV� IUHT� DQG �GLVS�

�SHUV�� IUHT��



7DEOH �� ,OOXVWUDWLRQV RI &URVV�&RXQWU\ 'LmHUHQFHV

,OOXVWUDWLRQ �

GLVS G D E - 1 GLVW 3

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

,OOXVWUDWLRQ �

GLVS G D E - 1 GLVW 3

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

q GLVS� GLVSHUVLRQ YDOXH RI SRLQW RQ OLQH xO UHSUHVHQWLQJ DQ RXWSXW OHYHO
q G� GLVSHUVLRQ SDUDPHWHU
q D� IUHTXHQF\ SDUDPHWHU
q E� SHUVLVWHQFH SDUDPHWHU
q -� W\SH �L�H�� GXUDWLRQ� RI LQYHVWPHQW SURMHFW
q 1� FRQWLQXDWLRQ DJH
q GLVW� GLVWDQFH EHWZHHQ WKH SRLQW RQ WKH OLQH xO DQG WKH SRLQW FRUUHVSRQGLQJ WR �G�D�E�

IURP VLPXODWLRQ
q 3� FDSLWDO SULFH
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Plot 1: dispersion of investment (disp)
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Plot 2: persistence of investment (pers)
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Plot 3: frequency of high investment (freq)


