
7(50 6758&785( 9,(:6 2) 021(7$5< 32/,&<

6KDURQ .R]LFNL DQG 3�$� 7LQVOH\e

GUDIW YHUVLRQ� 6HSWHPEHU ����

$EVWUDFW� 7HUP VWUXFWXUH PRGHOV DQG PDQ\ GHVFULSWLRQV RI WKH WUDQVPLVVLRQ RI PRQHWDU\ SROLF\ UHVW
RQ WKH HPSLULFDO UHOHYDQFH RI WKH H[SHFWDWLRQV K\SRWKHVLV� 6PDOO GLoHUHQFHV LQ WKH SHUFHLYHG SROLF\
UHDFWLRQ IXQFWLRQ LQ 9$5 PRGHOV RI DJHQW H[SHFWDWLRQV VWURQJO\ LQqXHQFH WKH UHOHYDQFH LQ WKH WUDQVPLVVLRQ
PHFKDQLVP RI WKH H[SHFWHG VKRUW UDWH FRPSRQHQW RI ERQG \LHOGV� 0HDQ�UHYHUWLQJ RU GLoHUHQFH�VWDWLRQDU\
FKDUDFWHUL]DWLRQV RI LQWHUHVW UDWHV UHTXLUH ODUJH DQG YRODWLOH WHUP SUHPLXPV WR PDWFK WKH REVHUYDEOH WHUP
VWUXFWXUH� +RZHYHU� VKRUW UDWH GHVFULSWLRQV WKDW FDSWXUH VKLIWLQJ SHUFHSWLRQV RI ORQJ�KRUL]RQ LQqDWLRQ
HYLGHQW LQ VXUYH\ GDWD VXSSRUW D PRUH VXEVWDQWLDO WHUP VWUXFWXUH UROH IRU VKRUW UDWH H[SHFWDWLRQV�

.H\ZRUGV� ([SHFWDWLRQV K\SRWKHVLV� QRQVWDWLRQDU\ LQqDWLRQ� VKLIWLQJ HQGSRLQW�
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7KH WHUP VWUXFWXUH RI LQWHUHVW UDWHV LV RIWHQ FKDUDFWHUL]HG DV D FUXFLDO WUDQVPLVVLRQ FKDQQHO RI

PRQHWDU\ SROLF\ ZKHUH DFFXUDWH PDUNHW SHUFHSWLRQV RI SROLF\ DUH UHTXLUHG IRU HoHFWLYH SROLF\

H[HFXWLRQ� 7KLV GHVFULSWLRQ UHVWV RQ WKUHH SURSRVLWLRQV� )LUVW� D VKRUW�WHUP LQWHUHVW UDWH� VXFK

DV WKH RYHUQLJKW IHGHUDO IXQGV UDWH� LV DQ HoHFWLYH VXPPDU\ RI PRQHWDU\ SROLF\ DFWLRQV� 6HFRQG�

ORQJ�WHUP ERQG \LHOGV DUH LPSRUWDQW GHWHUPLQDQWV RI WKH RSSRUWXQLW\ FRVW RI LQYHVWPHQWV� 7KLUG�

XQGHU WKH H[SHFWDWLRQV K\SRWKHVLV� WKH DQWLFLSDWHG SDWK RI WKH SROLF\ VKRUW�WHUP UDWH LV WKH PDLQ

GHWHUPLQDQW RI WKH WHUP VWUXFWXUH RI ERQG UDWHV� $OWKRXJK WKH HPSLULFDO YDOLGLW\ RI HDFK RI WKHVH

WKUHH SURSRVLWLRQV KDV EHHQ FULWLFL]HG� WKH DFFXPXODWLRQ RI HPSLULFDO HYLGHQFH DJDLQVW WKH WKLUG

SURSRVLWLRQ^WKH H[SHFWDWLRQV K\SRWKHVLV^LV LPSUHVVLYHO\ ODUJH�� ,I YDULDWLRQV LQ FXUUHQW ERQG UDWHV

DUH QRW ZHOO�FRQQHFWHG WR FXUUHQW DQG H[SHFWHG PRYHPHQWV LQ WKH SROLF\�FRQWUROOHG VKRUW�WHUP UDWH�

WKHQ WKH FRQYHQWLRQDO GHVFULSWLRQ RI PRQHWDU\ SROLF\ WUDQVPLVVLRQ LV YDFXRXV�

,Q QR�DUELWUDJH IRUPXODWLRQV RI WKH WHUP VWUXFWXUH� YDULDWLRQ LQ ERQG UDWHV GXH WR FXUUHQW DQG

H[SHFWHG PRYHPHQWV LQ VKRUW UDWHV LV GHWHUPLQHG E\ WKH GHVFULSWLRQ RI VKRUW UDWH G\QDPLFV� 8QGHU

WKH VWDQGDUG pQDQFH DVVXPSWLRQ WKDW VKRUW UDWHV DUH PHDQ�UHYHUWLQJ� WKH DYHUDJH RI H[SHFWHG IXWXUH

VKRUW UDWHV LV FRQVLGHUDEO\ VPRRWKHU WKDQ KLVWRULFDO ERQG UDWHV� 7KXV� WKH H[SHFWDWLRQV K\SRWKHVLV

LV HPSLULFDOO\ UHMHFWHG E\ WHVWV ZKLFK DVVXPH FRQVWDQW WHUP SUHPLXPV� DQG SRVWZDU VKLIWV LQ WKH

WHUP VWUXFWXUH DUH RIWHQ DWWULEXWHG WR VL]DEOH PRYHPHQWV LQ ?OLTXLGLW\� DQG ?WHUP� SUHPLXPV�

+RZHYHU� SRVWZDU GDWD DUH FRQVLVWHQW ZLWK GHVFULSWLRQV RI VKRUW UDWH PRYHPHQWV RWKHU WKDQ PHDQ

UHYHUVLRQ� 7KLV SDSHU VKRZV WKDW VPDOO GLoHUHQFHV LQ WKH VSHFLpFDWLRQ RI WKH VWRFKDVWLF SURFHVV IRU

WKH VKRUW UDWH VWURQJO\ LQqXHQFH WKH UHODWLYH LPSRUWDQFH RI VKRUW UDWH H[SHFWDWLRQV DQG UHVLGXDO

WHUP SUHPLXPV LQ ERQG UDWH PRYHPHQWV�

$V DQ DOWHUQDWLYH WR FRQYHQWLRQDO GHVFULSWLRQV RI VKRUW UDWH G\QDPLFV� D VLPSOH FODVV RI

WLPH�YDU\LQJ GHVFULSWLRQV RI VKRUW UDWH EHKDYLRU LV H[DPLQHG� *LYHQ ZHOO�GRFXPHQWHG VKLIWV LQ

SRVWZDU PRQHWDU\ SROLF\� LW VHHPV KLJKO\ SUREDEOH WKDW WKH VKRUW UDWH H[SHFWDWLRQV RI ERQG WUDGHUV

DUH KHDYLO\ LQqXHQFHG E\ VKLIWLQJ SHUFHSWLRQV RI PRQHWDU\ SROLF\� 6KRUW UDWH GHVFULSWLRQV WKDW
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FDSWXUH VKLIWLQJ SHUFHSWLRQV RI WKH ORQJ�UXQ REMHFWLYH RI PRQHWDU\ SROLF\� IRUPXODWHG DV D ORQJ�UXQ

LQqDWLRQ WDUJHW� DUH VXSSRUWLYH RI D VXEVWDQWLDO WHUP VWUXFWXUH UROH IRU VKRUW UDWH H[SHFWDWLRQV��

,Q DGGLWLRQ WR UHMHFWLQJ WKH LPSOLFDWLRQ WKDW KLJK ERQG UDWHV LQ WKH ����V UHqHFW ODUJH WHUP

SUHPLXPV� WKH SUHIHUUHG GHVFULSWLRQ RI VKRUW UDWH EHKDYLRU DOVR GRHV QRW VXSSRUW LQWHUSUHWDWLRQV

WKDW SHUFHLYHG LQqDWLRQ WDUJHWV ZHUH UDSLGO\ UHYHUVHG LQ WKH ����V� 0RUH OLNHO\� WKH ORQJ�UXQ LQqDWLRQ

WDUJHW SHUFHLYHG E\ WKH PDUNHW EHKDYHG VLPLODUO\ WR VXUYH\ GDWD RQ ORQJ�UXQ H[SHFWHG LQqDWLRQ�

6XUYH\ GDWD VXJJHVW DJHQWV ZHUH FDXWLRXV LQ DGMXVWLQJ WKHLU SHUFHSWLRQV RI ORQJ�UXQ LQqDWLRQ�

7KLV SDSHU LOOXVWUDWHV WKH WHUP VWUXFWXUH LPSOLFDWLRQV RI DOWHUQDWLYH UHSUHVHQWDWLRQV RI PRQHWDU\

SROLF\ SHUFHSWLRQV RI DJHQWV� 6HFWLRQ � GHYHORSV D GLVFUHWH�WLPH� QR�DUELWUDJH PRGHO RI WKH WHUP

VWUXFWXUH ZKHUH WKH VWRFKDVWLF GLVFRXQW IDFWRU LV UHODWHG WR D YHFWRU RI PDFURHFRQRPLF YDULDEOHV�

)RUHFDVWV RI WKLV VWDWH YHFWRU DUH JHQHUDWHG E\ D 9$5 ZLWK qH[LEOH VSHFLpFDWLRQV RI ORQJ�UXQ

EHKDYLRU� 6HFWLRQ � GLVFXVVHV WKUHH 9$5V ZLWK GLoHUHQW FKDUDFWHUL]DWLRQV RI DJHQW SHUFHSWLRQV

RI ORQJ�UXQ EHKDYLRU� 2ZLQJ WR WKH GLoHUHQW FKDUDFWHUL]DWLRQV RI SHUFHLYHG ORQJ�UXQ EHKDYLRU� WKH

9$5V HPEHG SHUFHLYHG SROLF\ UHDFWLRQ IXQFWLRQV ZLWK GLoHUHQW LPSOLHG LQqDWLRQ WDUJHWV� 6HFWLRQ

� LQGLFDWHV KRZ HVWLPDWHV RI H[SHFWHG VKRUW�UDWH FRPSRQHQWV RI ERQG \LHOGV DQG FRQYHQWLRQDO

?UHVLGXDO� HVWLPDWHV RI WHUP SUHPLXPV GHSHQG FULWLFDOO\ RQ DVVXPSWLRQV UHJDUGLQJ WKH ORQJ�UXQ

EHKDYLRU RI SROLF\ WDUJHWV LQ 9$5 SUR[LHV RI DJHQW H[SHFWDWLRQV� 6HFWLRQ � FRQFOXGHV�

� $ PRGHO RI WKH WHU P VWU XFWXU H RI LQWHU HVW U DWHV

7KH WHUP VWUXFWXUH PRGHO GHVFULEHG LQ WKLV VHFWLRQ LV EDVHG RQ WKH DrQH VSHFLpFDWLRQ GHYHORSHG LQ

&DPSEHOO� /R� DQG 0DF.LQOD\ ������� 7KH GHULYDWLRQ LV LQ GLVFUHWH WLPH WR IDFLOLWDWH GLVFXVVLRQ RI

WKH HPSLULFDO WLPH�VHULHV IRUHFDVWLQJ V\VWHP WKDW ZLOO EH XVHG WR SUR[\ IRU PDUNHW H[SHFWDWLRQV� 7KH

PRGHO OLQNV ERQG \LHOGV WR H[SHFWDWLRQV RI PRQHWDU\ SROLF\ WKURXJK D 9$5 SUR[\ IRU H[SHFWDWLRQV

IRUPDWLRQ ZKLFK FRQWDLQV DQ LPSOLFLW SROLF\ UHDFWLRQ IXQFWLRQ� 7KH LPSOLFLW SROLF\ UHDFWLRQ IXQFWLRQ

UHODWHV VKRUW WHUP LQWHUHVW UDWHV WR GHYLDWLRQV RI HFRQRPLF YDULDEOHV IURP WKHLU ORQJ�UXQ HTXLOLEULXP

YDOXHV� LQFOXGLQJ GHYLDWLRQV RI LQqDWLRQ IURP WKH ORQJ�UXQ LQqDWLRQ JRDO RI PRQHWDU\ SROLF\� 7KXV�

ERQG \LHOGV GHSHQG RQ PRQHWDU\ SROLF\ SULPDULO\ WKURXJK WKH LQqXHQFH RI PDUNHW SHUFHSWLRQV RI

� $ V GH Y H OR SH G OD WH U� VKLIWLQJ SH UF H SWLR QV D UH UH SUH VH QWH G LQ WKLV SD SH U D V VH T XH QWLD O OH D UQLQJ � Z KH UH D J H QWV WH VW
IR U F KD QJ H SR LQWV LQ SD UD PH WH UV R I OLQH D U WLPH VH ULH V PR GH OV� 2WKH U D SSUR D F KH V WR WKH D SSD UH QW QR QVWD WLR QD ULW\ R I
LQWH UH VW UD WH V LQF OXGH WKH IUD F WLR QD O GLoH UH QF H SUR F H VVH V LQ %D F N XV D QG =LQ �� � � � �� WKH PXOWLSOH UH J LPH V PR GH OV LQ
(Y D QV D QG /H Z LV �� � � � � D QG %H N D H UW� + R GULF N � D QG 0 D UVKD OO �� � � � �� D QG WKH ? F H QWUD O WH QGH QF \ � ID F WR U R I %D OGX] ] L�
' D V� D QG ) R UH VL �� � � � ��

�



SROLF\ RQ VKRUW UDWH H[SHFWDWLRQV�

7KH SULFH RI DQ Q�SHULRG QRPLQDO ERQG� 3Q�W� VDWLVpHV

3Q�W  (W>3Qb��W�� 0W��@� ���

ZKHUH 0W�� LV WKH QRPLQDO VWRFKDVWLF GLVFRXQW IDFWRU� $VVXPLQJ 0W�� DQG WKH ERQG SULFH DUH

FRQGLWLRQDOO\ MRLQW ORJQRUPDOO\ GLVWULEXWHG� ��� FDQ EH UHSUHVHQWHG DV

SQ�W  (W>PW�� � SQb��W��@ � �� ��9 DUW>PW�� � SQb��W��@� ���

ZLWK ORZHU�FDVH OHWWHUV GHQRWLQJ WKH QDWXUDO ORJDULWKPV RI WKH FRUUHVSRQGLQJ XSSHU�FDVH OHWWHUV�

7KH \LHOG�WR�PDWXULW\ RQ DQ Q�SHULRG ERQG LV HTXDO WR
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$ UHFXUVLYH H[SUHVVLRQ IRU \LHOGV FDQ EH REWDLQHG E\ VXEVWLWXWLQJ WKH \LHOG�SULFH UHODWLRQVKLS LQWR

����

5Q�W  
�

Q
(W>bPW�� � �Qb ��5Qb��W��@b �

�Q
9 DUW�bPW�� � �Qb ��5Qb��W���� ���

1RWLQJ WKDW IRU Q  �� SQb��W��  S��W��  �� WKH \LHOG RQ D RQH�SHULRG ERQG LV 5��W  (W�bPW���b
�� ��9 DUW�PW���� 8VLQJ WKLV LQLWLDO FRQGLWLRQ� ���� DQG PDWKHPDWLFDO LQGXFWLRQ� LW LV HDV\ WR VKRZ

WKDW Q�SHULRG \LHOGV DUH UHODWHG WR RQH�SHULRG UDWHV DFFRUGLQJ WR�
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LV WKH WHUP SUHPLXP� LQFOXGLQJ -HQVHQ
V LQHTXDOLW\ WHUPV�� 7KLV IRUPXODWLRQ H[SOLFLWO\ LGHQWLpHV

WKH UROHV RI H[SHFWHG IXWXUH VKRUW UDWHV DQG WHUP SUHPLXP LQ ORQJHU PDWXULW\ ERQG \LHOGV�

7KH PRGHO OLQNV ERQG \LHOGV WR D YHFWRU RI VWDWH YDULDEOHV FRPPRQO\ XVHG LQ HPSLULFDO

PDFURHFRQRPLF E\ PRGHOOLQJ VKRUW UDWH H[SHFWDWLRQV XVLQJ D 9$5 IRUHFDVWLQJ V\VWHP� 7KH 9$5

� 7 KH pUVW WH UP LQ vQ�W LV D -H QVH Q
V LQH T XD OLW\ WH UP Z KLOH WKH VH F R QG F R QWD LQV WKH PR UH F R QY H QWLR QD O OLT XLGLW\ �
ULVN � R U WH UP SUH PLXP� *H QH UD OO\ � Z H Z LOO XVH WKH SKUD VH ? WH UP SUH PLXP� WR UH IH U WR vQ�W�
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FRQWDLQV VKRUW UDWHV DQG DQG D FROOHFWLRQ RI RWKHU VWDWH YDULDEOHV� 7KH YHFWRU RI VWDWH YDULDEOHV� [W�

LV D QRQ�H[SORVLYH 9$5 SURFHVV DERXW WKH HQGSRLQW YHFWRU� z
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ZKHUH WKH FRHrFLHQW PDWUL[� +� KDV DOO HLJHQYDOXHV OHVV WKDQ RU HTXDO WR RQH LQ PDJQLWXGH� DQG

XW FRQWDLQV VHULDOO\ XQFRUUHODWHG LQQRYDWLRQV� )ROORZLQJ .R]LFNL DQG 7LQVOH\ ������� WKH HQGSRLQW�

z
�,�
� � LV WKH OLPLWLQJ FRQGLWLRQDO H[SHFWDWLRQ RI WKH YHFWRU [W�
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ZLWK , LQGH[LQJ WKH WLPH VXEVFULSW RI WKH LQIRUPDWLRQ VHW RQ ZKLFK H[SHFWDWLRQV DUH FRQGLWLRQHG�

7KH HQGSRLQW UHSUHVHQWDWLRQ LV VXrFLHQWO\ JHQHUDO WR HQFRPSDVV PRUH WUDGLWLRQDO 9$5

IRUHFDVWLQJ V\VWHPV LQ ZKLFK HOHPHQWV RI [W�� DUH FODVVLpHG DV HLWKHU ,��� RU ,���� ,Q SDUWLFXODU� LI

DQ HOHPHQW RI [W�� LV ,���� WKHQ WKH FRUUHVSRQGLQJ HOHPHQW RI z
�W�
� ZLOO EH D FRQVWDQW� LI DQ HOHPHQW

RI [W�� LV ,���� WKHQ WKH FRUUHVSRQGLQJ HOHPHQW RI z
�W�
� ZLOO EH D OLQHDU FRPELQDWLRQ RI HOHPHQWV

RI [W� 7KH HQGSRLQW UHSUHVHQWDWLRQ DOVR HQFRPSDVVHV FDVHV LQ ZKLFK HOHPHQWV RI [W�� PD\ EH

VXEMHFW WR VSRUDGLF PHDQ VKLIWV ZLWK WKH FRUUHVSRQGLQJ HOHPHQWV RI z
�W�
� GHWHUPLQLVWLF EXW VXEMHFW

WR RFFDVLRQDO VKLIWV� 6XFK VSHFLpFDWLRQV DUH FRQYHQLHQW IRU H[SOLFLWO\ DFFRXQWLQJ IRU FKDQJHV LQ WKH

SHUFHLYHG ORQJ�UXQ LQqDWLRQ JRDOV RI PRQHWDU\ SROLF\ ZLWKLQ D 9$5 IUDPHZRUN� 7KUHH FRPSHWLQJ

9$5 VSHFLpFDWLRQV� GLoHULQJ SULPDULO\ DFFRUGLQJ WR HQGSRLQW DVVXPSWLRQV� DUH H[DPLQHG LQ GHWDLO

LQ WKH QH[W VXEVHFWLRQ�

%RQG \LHOGV DUH UHODWHG WR VWDWH YDULDEOHV E\ VXEVWLWXWLQJ 9$5 IRUHFDVWV RI 5W�L IRU H[SHFWDWLRQV

RI 5W�L LQ ���� DQG UHODWLQJ WKH VWRFKDVWLF GLVFRXQW IDFWRU� PW��� WR WKH YHFWRU RI VWDWH YDULDEOHV�

[W��� $VVXPH
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ZKHUH ZW�� LV D VHULDOO\ XQFRUUHODWHG LQQRYDWLRQ� 7R DFFRXQW IRU FRUUHODWLRQ EHWZHHQ ZW�� DQG WKH

YHFWRU RI 9$5 LQQRYDWLRQV XW�� DVVXPH

ZW��  p�XW�� � YW�� ����

ZKHUH XW�� DQG YW�� DUH XQFRUUHODWHG DW DOO OHDGV DQG ODJV� /HW hX�W�� u (W�XW��X
�

W��� UHSUHVHQW

WKH FRQGLWLRQDO FRYDULDQFH PDWUL[ RI XW��� $VVXPLQJ wU LV D VHOHFWRU YHFWRU� ZLWK DOO HQWULHV ]HUR
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H[FHSW IRU D RQH LGHQWLI\LQJ WKH SRVLWLRQ RI 5W LQ WKH VWDWH YHFWRU [W� LW IROORZV WKDW 5W  w�U[W� DQG�

IRUHFDVWV RI VKRUW UDWHV FDQ EH FRQVWUXFWHG DV�
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)XUWKHUPRUH� IURP ��� DQG ���� LW IROORZV WKDW
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8VLQJ ��� � ���� LQ ��� DQG ���� WKH Q�SHULRG \LHOG FDQ EH UHZULWWHQ LQ WHUPV RI WKH YHFWRU RI VWDWH

YDULDEOHV DV
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8QGHU DGGLWLRQDO DVVXPSWLRQV UHODWLQJ hX�W�� WR WKH YHFWRU RI VWDWH YDULDEOHV� DQ H[SOLFLW H[SUHVVLRQ

UHODWLQJ WHUP SUHPLXP WR WKH VWDWH YDULDEOHV DQG XQFHUWDLQW\ FDQ EH GHULYHG� ,Q WKH DEVHQFH RI

VXFK DVVXPSWLRQV� DQ H[SUHVVLRQ IRU vQ�W FDQ VWLOO EH GHULYHG IRU WKH FDVH LQ ZKLFK (W�LhX�W�L�M  

(W�Lb�hX�W�L�M IRU M  �� �� � � ��
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7KH H[SUHVVLRQV LQ ���� DQG ���� UHODWH ERQG \LHOGV LQ W WR FRQWHPSRUDQHRXV REVHUYDWLRQV RQ

VWDWH YDULDEOHV� LQFOXGLQJ WKH RQH�SHULRG UDWH LQ W� 3UHGLFWLRQV RI \LHOGV� FRQGLWLRQDO RQ GDWD WKURXJK

Wb � FDQ EH FRQVWUXFWHG DV
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7ZR IHDWXUHV RI WKH PRGHO DUH QRWHZRUWK\� )LUVW� EHFDXVH WKH VKRUW UDWH HTXDWLRQ LQ WKH

9$5 DSSUR[LPDWHV DJHQW SHUFHSWLRQV RI WKH PRQHWDU\ SROLF\ UHDFWLRQ IXQFWLRQ� PRQHWDU\ SROLF\

LQqXHQFHV ERQG \LHOGV WKURXJK D GHSHQGHQFH RI VKRUW UDWH H[SHFWDWLRQV RQ SHUFHSWLRQV RI SROLF\�

6HFRQG� WKH H[SOLFLW H[SUHVVLRQ UHODWLQJ WHUP SUHPLXP WR XQFHUWDLQW\ DQG WKH SDUDPHWHUV RI WKH

9$5 XVHG WR SUR[\ PDUNHW H[SHFWDWLRQV DGPLWV WKH SRWHQWLDO IRU WLPH�YDU\LQJ WHUP SUHPLXP�

�



� 9$5V ZLWK p[HG DQG WLPH�YDU \LQJ SROLF\ JRDOV

7KLV VHFWLRQ GLVFXVVHV WKH XVH RI 9$5V WR DSSUR[LPDWH DJHQW H[SHFWDWLRQV� HVSHFLDOO\ ORQJHU�KRUL]RQ

H[SHFWDWLRQV� %HFDXVH H[SHFWDWLRQV PRGHOV RI WKH WHUP VWUXFWXUH RI LQWHUHVW UDWHV HPEHG

ORQJ�KRUL]RQ IRUHFDVWV� WKH OLPLWLQJ FRQGLWLRQDO IRUHFDVWV� RU HQGSRLQWV� RI WKH 9$5 SOD\ D FUXFLDO

UROH LQ WHUP VWUXFWXUH PRGHOV� ,Q SDUWLFXODU� VWDQGDUG 9$5 VSHFLpFDWLRQV IUHTXHQWO\ XVHG LQ

HPSLULFDO PDFURHFRQRPLF VWXGLHV HPEHG DQ DVVXPSWLRQ WKDW WKH PDUNHW EHOLHYHV WKH ORQJ�UXQ SROLF\

JRDO IRU LQqDWLRQ KDV QRW DQG ZLOO QRW FKDQJH RYHU WLPH�� 7KLV DVVXPSWLRQ LV FRQWUDGLFWHG E\

VXUYH\ GDWD RQ ORQJ�KRUL]RQ LQqDWLRQ H[SHFWDWLRQV� 7KLV VHFWLRQ VKRZV KRZ WR JHQHUDOL]H 9$5

VSHFLpFDWLRQV WR SHUPLW H[SHFWDWLRQV WR EH LQqXHQFHG E\ VKLIWLQJ SHUFHSWLRQV RI PRQHWDU\ SROLF\

JRDOV� 2SHUDWLRQDOO\� VXFK VKLIWV DUH PDSSHG LQWR WLPH�YDU\LQJ LQWHUFHSWV RI WKH 9$5 HTXDWLRQV�

7\SLFDOO\� IRUZDUG�ORRNLQJ PRGHOV� LQFOXGLQJ WKRVH RI WKH WHUP VWUXFWXUH RI LQWHUHVW UDWHV� FRQWDLQ

LPSOLFLW DVVXPSWLRQV RQ ORQJ�KRUL]RQ EHKDYLRU� 7KHVH ORQJ�UXQ FRQGLWLRQV DUH XVXDOO\ GHWHUPLQHG

E\ WKH GHFLVLRQ WR LQFOXGH YDULDEOHV LQ OHYHO RU GLoHUHQFHG IRUPDWV� 7KLV FKRLFH RI G\QDPLF IRUPDWV

KDV PLQLPDO LPSDFW RQ VKRUW�KRUL]RQ 9$5 IRUHFDVWV IRU YDULDEOHV WKDW DUH KLJKO\ SHUVLVWHQW� VXFK

DV LQWHUHVW UDWHV RU LQqDWLRQ� +RZHYHU� WKH G\QDPLF IRUPDW FDQ KDYH D ODUJH HoHFW RQ ORQJ�KRUL]RQ

IRUHFDVWV� DV VKRZQ LQ .R]LFNL DQG 7LQVOH\ ������ IRU XQLYDULDWH DXWRUHJUHVVLYH PRGHOV� '\QDPLF

VSHFLpFDWLRQV DUH VLPLODUO\ LPSRUWDQW ZKHQ 9$5 IRUHFDVWV DUH XVHG WR SUR[\ IRU ORQJ�KRUL]RQ PDUNHW

H[SHFWDWLRQV�

.R]LFNL DQG 7LQVOH\ ������ LQGLFDWH WKDW D FRQYHQLHQW ZD\ WR H[DPLQH ORQJ�UXQ DVVXPSWLRQV LQ

D WLPH VHULHV PRGHO LV WR LGHQWLI\ WKH HQGSRLQWV RI WKH VHULHV EHLQJ PRGHOHG� $V LQWURGXFHG LQ WKH

SUHYLRXV VHFWLRQ� WKH HQGSRLQW RI WKH YHFWRU RI WLPH VHULHV� [W� LV GHQRWHG z
�,�
� u OLPN��(,[W�N

ZKHUH WKH H[SHFWDWLRQ LV FRQGLWLRQHG RQ LQIRUPDWLRQ VHW ,�� ,I D VHULHV LV PHDQ�UHYHUWLQJ RU ,����

WKHQ WKH HQGSRLQW RI WKH VHULHV ZLOO EH D FRQVWDQW� 7KLV IHDWXUH LV MXVW D UHVWDWHPHQW RI WKH SURSHUW\

WKDW ORQJ�UXQ IRUHFDVWV RI D PHDQ�UHYHUWLQJ VHULHV FRQYHUJH WR D FRQVWDQW� ZKLFK LV HTXDO WR WKH

�,Q J H QH UD O� WKH VWD QGD UG D SSUR D F KH V LQF OXGH Y D ULD EOH V VXF K D V LQWH UH VW UD WH V D QG LQqD WLR Q LQ OH Y H OV LQ 9 $ 5V� :KH Q�
D V LV XVXD OO\ WKH F D VH � SR LQW H VWLPD WH V R I WKH 9 $ 5 F R H rF LH QWV D UH F R QVLVWH QW Z LWK PH D Q�UH Y H UVLR Q R I 9 $ 5 Y D ULD EOH V�
WKH 9 $ 5V LPSOLF LWO\ H PEH G D Q D VVXPSWLR Q WKD W WKH 9 $ 5 H QGSR LQWV IR U LQWH UH VW UD WH V D QG LQqD WLR Q D UH F R QVWD QW�
6LQF H WKH H QGSR LQW R I WKH LQqD WLR Q SUR F H VV UH D VR QD EO\ F D Q EH D VVXPH G WR F R UUH VSR QG WR WKH OR QJ �UXQ SR OLF \ J R D O IR U
LQqD WLR Q� WKH VH 9 $ 5V LPSOLF LWO\ D VVXPH WKD W WKH OR QJ �UXQ SR OLF \ J R D O IR U LQqD WLR Q LV D F R QVWD QW� & OD ULGD � *D OL� D QG
*H UWOH U �� � � � D QG � � � � � H VWLPD WH SR OLF \ UXOH V D VVXPLQJ D F R QVWD QW LQqD WLR Q WD UJ H W VLQF H � � � � �

�6WULF WO\ VSH D N LQJ � WKH LQpQLWH KR UL] R Q VXEVF ULSW LV D SSOLF D EOH R QO\ IR U VWR F KD VWLF SUR F H VVH V WKD W GR QR W F R QWD LQ
XQER XQGH G GH WH UPLQLVWLF WUH QGV�

�



PHDQ RI WKH VHULHV LQ ODUJH VDPSOHV� %\ FRQWUDVW� LI D VHULHV LV GLoHUHQFH�VWDWLRQDU\� ,���� WKHQ� LQ

D XQLYDULDWH DXWRUHJUHVVLYH PRGHO� WKH HQGSRLQW RI WKH VHULHV ZLOO EH D PRYLQJ DYHUDJH RI UHFHQW

REVHUYDWLRQV RI WKH VHULHV� 0RUH JHQHUDOO\� LQ D PXOWLYDULDWH 9$5� WKH HQGSRLQW RI DQ ,��� VHULHV ZLOO

EH HLWKHU D PRYLQJ DYHUDJH RI WKH VHULHV RU D OLQHDU FRPELQDWLRQ RI PRYLQJ DYHUDJHV RI WKH VHULHV

DQG RWKHU VHULHV ZLWK ZKLFK LW LV FRLQWHJUDWHG�

9$5V FDQ EH UHDGLO\ UHZULWWHQ WR H[SOLFLWO\ UHYHDO G\QDPLF DGMXVWPHQWV RI GHYLDWLRQV IURP

HQGSRLQWV� $Q DGYDQWDJH RI WKLV UHIRUPXODWLRQ LV WKDW DOWHUQDWLYH FKDUDFWHUL]DWLRQV RI ORQJ�UXQ

EHKDYLRU FDQ EH HDVLO\ LPSOHPHQWHG DQG LQWHUSUHWHG� )RU H[DPSOH� WKH 9$5V FRQVLGHUHG LQ WKLV

VHFWLRQ FRQWDLQ DQ LPSOLFLW SROLF\ UHDFWLRQ IXQFWLRQ ZKLFK UHODWHV GHYLDWLRQV RI WKH VKRUW UDWH IURP

LWV HQGSRLQW WR GHYLDWLRQV RI LQqDWLRQ DQG FDSDFLW\ XWLOL]DWLRQ IURP WKHLU UHVSHFWLYH HQGSRLQWV� 7KH

LQqDWLRQ HQGSRLQW WKXV SOD\V WKH UROH RI WKH SHUFHLYHG SROLF\ WDUJHW IRU LQqDWLRQ� 7KH LPSOLFLW

HQGSRLQW UHVWULFWLRQV LPSRVHG E\ ,��� DVVXPSWLRQV FRUUHVSRQG WR DQ DVVXPSWLRQ WKDW WKH SHUFHLYHG

SROLF\ WDUJHW IRU LQqDWLRQ LV p[HG DQG HTXDO WR WKH VDPSOH PHDQ RI LQqDWLRQ� $Q DOWHUQDWLYH

DVVXPSWLRQ WKDW LQqDWLRQ LV ,��� FRUUHVSRQGV WR D FKDUDFWHUL]DWLRQ WKDW WKH SHUFHLYHG SROLF\ WDUJHW

IRU LQqDWLRQ LV D PRYLQJ DYHUDJH RI LQqDWLRQ�� 5HOD[LQJ WKH LPSOLFLW HQGSRLQW UHVWULFWLRQV LPSRVHG

E\ ,��� RU ,��� DVVXPSWLRQV DOORZV DGGLWLRQDO FKDUDFWHUL]DWLRQV RI WLPH YDULDWLRQ LQ WKH SHUFHLYHG

SROLF\ JRDO IRU LQqDWLRQ�

7KH UHPDLQGHU RI WKLV VHFWLRQ GLVFXVVHV WKUHH GLoHUHQW 9$5 VSHFLpFDWLRQV WR LOOXVWUDWH WKH

ORQJ�KRUL]RQ LPSOLFDWLRQV RI DOWHUQDWLYH HQGSRLQW VSHFLpFDWLRQV� 7KH 9$5V GLoHU LQ WKHLU

DVVXPSWLRQV DERXW ORQJ�UXQ EHKDYLRU� ,Q SDUWLFXODU� HDFK LQFRUSRUDWHV D GLoHUHQW FKDUDFWHUL]DWLRQ

RI WKH LQqDWLRQ HQGSRLQW� ZKLFK UHSUHVHQWV WKH PDUNHW SHUFHSWLRQ RI WKH ORQJ�UXQ SROLF\ WDUJHW

IRU LQqDWLRQ� 7KH 9$5V DUH VLPLODU LQ WKDW HDFK FRQWDLQV WKH VDPH WKUHH YDULDEOHV� D RQH�PRQWK

QRPLQDO LQWHUHVW UDWH� U� LQqDWLRQ� }� DQG WKH UDWH RI FDSDFLW\ XWLOL]DWLRQ� \� $OO LQWHUHVW UDWHV

UHIHUHQFHG LQ WKLV SDSHU DUH HQG�RI�PRQWK ]HUR�FRXSRQ 7UHDVXU\ ERQG \LHOGV�� 0RQWKO\ LQqDWLRQ LV

PHDVXUHG E\ WKH %($ FKDLQ�ZHLJKWHG GHqDWRU IRU SHUVRQDO FRQVXPSWLRQ H[SHQGLWXUHV� DQG PRQWKO\

FDSDFLW\ XWLOL]DWLRQ E\ WKH )5% LQGH[ IRU PDQXIDFWXULQJ�

� 7 KLV D VVXPH V QR F R LQWH J UD WLR Q EH WZ H H Q F D SD F LW\ XWLOL] D WLR Q� LQWH UH VW UD WH V� D QG LQqD WLR Q� 6H H WKH GLVF XVVLR Q R Q
WKLV SR LQW OD WH U LQ WKH VH F WLR Q�

�,QWH UH VW UD WH V IR U � � � � P� �� � � � P� D UH IUR P 0 F & XOOR F K D QG . Z R Q �� � � � �� ) R U F R PSD UD ELOLW\ � WKH VH GD WD Z H UH
H [ WH QGH G WR � � � � P� E\ D SSO\ LQJ WKH F XELF VSOLQH H VWLPD WR U GH VF ULEH G LQ 0 F & XOOR F K �� � � � � WR H QG�R I�PR QWK \ LH OGV�
2XU WKD QN V WR 0 D UN ) LVKH U IR U KLV J H QH UR XV D VVLVWD QF H �

�



��� 7 KH p[H G H QGSRLQWV 9$5

7KH JHQHUDO VWUXFWXUH RI WKLV 9$5 UHVHPEOHV WKH UHSUHVHQWDWLYH VPDOO�VFDOH 9$5V XVHG E\

PDFURHFRQRPLVWV VXFK DV %HUQDQNH DQG %OLQGHU ������ DQG )XKUHU DQG 0RRUH ������ WR UHSUHVHQW

WKH UHVSRQVHV DQG HoHFWV RI PRQHWDU\ SROLF\� 6XFK 9$5 VSHFLpFDWLRQV� ZLWK DOO YDULDEOHV LQFOXGHG

LQ OHYHOV� DUH W\SLFDOO\ p[HG HQGSRLQW VSHFLpFDWLRQV DV FRHrFLHQW HVWLPDWHV DUH XVXDOO\ FRQVLVWHQW

ZLWK PHDQ�UHYHUVLRQ�

7KH WRS URZV RI 7DEOH � VXPPDUL]H HVWLPDWHV RI XQLYDULDWH WZHOYH�RUGHU DXWRUHJUHVVLRQV IRU WKH

RQH�PRQWK ERQG UDWH� U� WKH LQqDWLRQ UDWH� }� DQG WKH PDQXIDFWXULQJ XWLOL]DWLRQ UDWH� \� 7KH

SRLQW HVWLPDWHV RI WKH FRHrFLHQWV RI WKH ODJJHG OHYHOV RI HDFK YDULDEOH� E� DUH FRQVLVWHQW ZLWK

PHDQ�UHYHUWLQJ EHKDYLRU� 8QGHU WKLV VSHFLpFDWLRQ� D ORQJ�KRUL]RQ IRUHFDVW ZLOO FRQYHUJH WR WKH p[HG

HQGSRLQW� bF E� )RU WKH VDPSOH VSDQV XQGHUO\LQJ 7DEOH �� WKH HVWLPDWHG HQGSRLQWV DUH U�  ����

}�  ���� DQG \�  �����
�

6HOHFWHG FRHrFLHQWV RI D p[HG HQGSRLQWV 9$5 IRU U� }� DQG \� XVLQJ D FRPPRQ VDPSOH VSDQ RI

����P������P��� DUH VKRZQ LQ WKH WRS SDQHO RI 7DEOH ���� 7KH VKRUW UDWH HTXDWLRQ SOD\V WKH UROH

RI D SROLF\ UHDFWLRQ IXQFWLRQ ZKHUH D VKRUW�WHUP LQWHUHVW UDWH� FRQWUROOHG E\ WKH SROLF\ DXWKRULW\�

UHVSRQGV WR GHYLDWLRQV RI LQqDWLRQ IURP D p[HG ORQJ�UXQ SROLF\ WDUJHW IRU LQqDWLRQ DQG WR GHYLDWLRQV

RI RXWSXW IURP WUHQG�

,Q D PHDQ�UHYHUWLQJ 9$5 WKH LPSOLHG SROLF\ WDUJHW IRU LQqDWLRQ LV HTXLYDOHQW WR WKH p[HG

HQGSRLQW IRU LQqDWLRQ� DVVXPLQJ LQIRUPDWLRQ RQ SROLF\ WDUJHWV LV V\PPHWULFDOO\ DYDLODEOH WR DOO

SXEOLF DQG SULYDWH VHFWRU DJHQWV� $V VKRZQ LQ WKH WRS SDQHO RI pJXUH �� WKH p[HG HQGSRLQW IRU

LQqDWLRQ RYHU WKH ��������� VDPSOH LV HVWLPDWHG WR EH D ELW OHVV WKDQ �� DW DQ DQQXDO UDWH��� $

�,Q UH PD LQLQJ H PSLULF D O Z R UN � WKH PH D Q R I WKH XWLOL] D WLR Q UD WH LV UH PR Y H G� LPSO\ LQJ D p[ H G H QGSR LQW R I ] H UR �

�0 R GH OV XVLQJ D VKR UW�WH UP LQWH UH VW UD WH WR D SSUR [ LPD WH WKH R SH UD WLQJ SR OLF \ R I WKH ) H GH UD O 5H VH UY H R IWH Q R PLW
R EVH UY D WLR QV EH IR UH � � � � GXH WR F KD QJ H V LQ WKH EH KD Y LR U R I WKH LQWH UED QN PD UN H W IR U R Y H UQLJ KW IXQGV SULR U WR WKH
PLG�� � � � V� VH H GLVF XVVLR Q R I WKH UH OD WLR QVKLS EH WZ H H Q WKH IH GH UD O IXQGV UD WH D QG WKH ) H GH UD O 5H VH UY H GLVF R XQW UD WH
LQ 7 LQVOH \ H W D O� �� � � � �� 7 KH 9 $ 5V LQ 7 D EOH � F R QWD LQV VL[ OD J V R I H D F K Y D ULD EOH � ,Q WKH F D VH R I WKH p[ H G H QGSR LQWV
PR GH O� WKH S�Y D OXH V R I OLN H OLKR R G UD WLR V LQGLF D WH WKD W D WKUH H �OD J VSH F LpF D WLR Q LV UH MH F WH G LQ ID Y R U R I VL[ OD J V� EXW D
VL[ �OD J VSH F LpF D WLR Q LV QR W UH MH F WH G D J D LQVW WKH D OWH UQD WLY H V R I � R U � � OD J V�

��6LPV �� � � � � D QG & KULVWLD QR � (LF KH QED XP� D QG (Y D QV �� � � � � LQF OXGH F R PPR GLW\ SULF H LQGH [ H V D V D Q D GGLWLR QD O
GH WH UPLQD QW R I LQWH UH VW UD WH SR OLF \ UH VSR QVH V� $ OWKR XJ K Z H H [ SOR UH G UH OD WLY H F R PPR GLW\ SULF H LQGH [ H V LQ SUH OLPLQD U\
Z R UN � LQF OXVLR Q UD LVH G VH Y H UD O VSH F LpF D WLR Q LVVXH V� VXF K D V WKH Z H OO�N QR Z Q SUR EOH P �3UH ELVF K�6LQJ H U� R I OR QJ �UXQ
QH J D WLY H WUH QGV LQ UH OD WLY H F R PPR GLW\ SULF H V� Z LWKR XW F R QWULEXWLQJ H VVH QWLD O LQVLJ KWV LQWR WKH LVVXH R I WLPH �Y D U\ LQJ
H QGSR LQWV�

�� 8 VLQJ D VLPLOD U F D OF XOD WLR Q� & OD ULGD � *D OL� D QG *H UWOH U �� � � � � H VWLPD WH G D F R QVWD QW LQqD WLR Q WD UJ H W VOLJ KWO\ OD UJ H U
WKD Q � � D W D Q D QQXD O UD WH R Y H U � � � � �� � �� � � � �� � �

�



IHDWXUH RI p[HG HQGSRLQWV LV WKDW IRUHFDVWV IRUPXODWHG LQ DQ\ SHULRG RI WKH VDPSOH ZLOO HYHQWXDOO\

FRQYHUJH WR WKH VDPH HQGSRLQW� 7KLV SURSHUW\ LV LOOXVWUDWHG LQ WKH WRS SDQHO RI pJXUH �� ZKHUH

WZR PXOWLSHULRG IRUHFDVWV RI PRQWKO\ LQqDWLRQ UDWHV DUH VKRZQ� 7KH pUVW IRUHFDVW RULJLQDWHV LQ

����P� DQG WKH VHFRQG LQ ����P��� ZKHQ WKH GUDPDWLF FKDQJH LQ WKH SROLF\ RSHUDWLQJ SURFHGXUHV

RI WKH )HG ZDV DQQRXQFHG E\ 3DXO 9ROFNHU� 'HVSLWH WKH YHU\ GLoHUHQW KLVWRU\ RI LQqDWLRQ SUHFHGLQJ

HDFK IRUHFDVW� WKH DVVXPSWLRQ RI WKH p[HG HQGSRLQWV 9$5 LV WKDW WKH XQGHUO\LQJ SROLF\ WDUJHW IRU

LQqDWLRQ LV EHOLHYHG WR EH FRQVWDQW�

��� 7 KH PRY LQJ DY H U DJ H H QGSRLQWV 9$5

7KH IXQGDPHQWDO GLoHUHQFH EHWZHHQ WKH PRYLQJ DYHUDJH HQGSRLQWV 9$5 DQG WKH p[HG HQGSRLQWV

9$5 LV WKDW WKH IRUPHU LQFRUSRUDWHV XQLW URRW UHVWULFWLRQV RQ U DQG }� 5HWXUQLQJ WR WKH WRS RI

7DEOH �� WKH IRUPDW RI WKH DXWRUHJUHVVLRQV LQ U� }� DQG \� LV WKH VDPH DV WKDW UHTXLUHG IRU DQ $')

WHVW RI XQLW URRW EHKDYLRU� ,QGHHG� WKH W�UDWLRV RI WKH FRHrFLHQWV RI WKH ODJJHG GHSHQGHQW YDULDEOH

LQGLFDWH WKDW D XQLW URRW K\SRWKHVLV FDQQRW EH UHMHFWHG IRU ERWK WKH VKRUW�WHUP LQWHUHVW UDWH DQG

LQqDWLRQ UDWH� 7KH UHVXOWV RI HVWLPDWLQJ WKH WKUHH�YDULDEOH 9$5 XQGHU WKH FRQGLWLRQ WKDW U DQG }

DUH GLoHUHQFH�VWDWLRQDU\ LV VXPPDUL]HG LQ WKH PLGGOH VHFWLRQ RI 7DEOH ����

,Q WKH SUHVHQW GLVFXVVLRQ� WKH LQWHUHVWLQJ SURSHUW\ RI WKLV VSHFLpFDWLRQ LV WKDW WKH HQGSRLQWV

RI U DQG } DUH QRZ DOVR ,���� ,Q HDFK SHULRG� WKH FRQGLWLRQDO HQGSRLQW RI D PXOWLSHULRG LQqDWLRQ

IRUHFDVW LV D PRYLQJ DYHUDJH RI LQqDWLRQ LQ WKH PRQWKV MXVW SULRU WR WKH IRUHFDVW SHULRG��� 7KLV

PRYLQJ DYHUDJH SURSHUW\ LV GLVSOD\HG LQ WKH PLGGOH SDQHO RI pJXUH �� ZKHUH LW LV VHHQ WKDW WKH

LQqDWLRQ HQGSRLQW_ZKLFK IXQFWLRQV DV WKH PDUNHW YLHZ RI WKH ORQJ�UXQ SROLF\ WDUJHW_ QRZ PRYHV

YHU\ FORVHO\ ZLWK UHFHQW LQqDWLRQ KLVWRU\� 7KH WZR PXOWLSHULRG IRUHFDVWV RI LQqDWLRQ JHQHUDWHG E\

WKH PRYLQJ HQGSRLQWV 9$5 DUH SUHVHQWHG LQ WKH PLGGOH SDQHO RI pJXUH �� :KHUHDV WKH ORQJ�UXQ

LQqDWLRQ IRUHFDVW LQ ����P� LV QRZ DERXW �� ORZHU WKDQ WKH p[HG HQGSRLQW LQ WKH WRS SDQHO� WKH

PRYLQJ DYHUDJH HQGSRLQW IRU LQqDWLRQ IRUHFDVWV RULJLQDWLQJ LQ ����P� LV DQ DODUPLQJ ���� RZLQJ

WR WKH ODUJH UXQ�XS LQ KLVWRULFDO LQqDWLRQ LQ SUHFHGLQJ PRQWKV�

�� & R LQWH J UD WLR Q EH WZ H H Q U D QG } KD V QR W EH H Q LPSR VH G� $ UH D VR QD EOH D VVXPSWLR Q PLJ KW EH WKD W D IWH U�WD [ UH D O UD WH V
D UH VWD WLR QD U\ � 7 KLV Z R XOG LPSO\ WKD W U D QG } D UH F R LQWH J UD WH G Z LWK D F R LQWH J UD WLQJ Y H F WR U WKD W UH qH F WV WD [ UD WH V�
6LQF H WD [ UD WH V KD Y H F KD QJ H G R Y H U WLPH � U D QG } Z R XOG QR W EH F R LQWH J UD WH G Z LWK D F R QVWD QW F R LQWH J UD WLQJ Y H F WR U�
$ QG� WLPH �Y D U\ LQJ F R LQWH J UD WLQJ UH VWULF WLR QV D UH EH \ R QG WKH VF R SH R I WKLV SD SH U�

�� $ V VKR Z Q LQ . R ] LF N L D QG 7 LQVOH \ �� � � � �� WKH PR Y LQJ D Y H UD J H H QGSR LQW LV SUH F LVH O\ WKH %H Y H ULGJ H �1 H OVR Q
? SH UPD QH QW� F R PSR QH QW R I XQLW�UR R W VWR F KD VWLF SUR F H VVH V� %\ F R QVWUXF WLR Q� GH Y LD WLR QV IUR P PR Y LQJ D Y H UD J H H QGSR LQWV
R I ,�� � VH ULH V D UH VWD WLR QD U\ �

�



��� $ V KLIWLQJ H QGSRLQWV 9$5

7KH WKLUG 9$5 VSHFLpFDWLRQ DGPLWV HQGSRLQWV RWKHU WKDQ WKH p[HG HQGSRLQWV LPSOLHG E\ WKH

PHDQ�UHYHUWLQJ VSHFLpFDWLRQ RU WKH PRYLQJ DYHUDJH HQGSRLQWV SURYLGHG E\ WKH GLoHUHQFH�VWDWLRQDU\

VSHFLpFDWLRQ� 7KH IRUPDW RI DQ DXWRUHJUHVVLRQ RU 9$5 FDQ EH ZULWWHQ WR H[SOLFLWO\ DFFRXQW IRU

GHYLDWLRQV IURP HQGSRLQWV� DFFRUGLQJ WR

c[W  F�$�[Wb� b [�Wb��
�

� �$e�/�c[Wb� � DW� ����

ZKHUH $e�/� GHQRWHV D SRO\QRPLDO LQ WKH ODJ RSHUDWRU� /L[W  [WbL� :KHQ H[SUHVVHG LQ WKLV IRUPDW�

LW LV FOHDU WKDW HQGSRLQWV QHHG QRW EH FRQVWUDLQHG WR EH p[HG RU PRYLQJ DYHUDJHV�

,Q VRPH LQVWDQFHV� GLUHFW PHDVXUHPHQWV RI WKH HQGSRLQWV RI DJHQW IRUHFDVWV DUH DYDLODEOH� )RU

H[DPSOH� XQGHU WKH H[SHFWDWLRQV K\SRWKHVLV� ERQG UDWHV FRQWDLQ H[ DQWH ORQJ�KRUL]RQ IRUHFDVWV RI

VKRUW UDWHV� 7KXV� DV VXJJHVWHG LQ .R]LFNL DQG 7LQVOH\ ������� RQH PHDVXUH RI WKH VKRUW�WHUP

LQWHUHVW UDWH HQGSRLQW LV WKH DYHUDJH RI H[SHFWHG VKRUW UDWHV IURP W� Q WR W� Q�� IRU Q� ! Q�

AU�W�
�
 

Q��UQ��W b vQ��b Q�UQ�W b vQ�

Q� b Q
� ����

ZKHUH vQ LV DQ HVWLPDWH RI D FRQVWDQW WHUP SUHPLXP IRU DQ Q�SHULRG ERQG� )RU WKH FXUUHQW VWXG\�

HVWLPDWHV RI WKH VKLIWLQJ HQGSRLQWV RI WKH VKRUW�WHUP LQWHUHVW UDWH DUH EDVHG RQ WKH DYHUDJH RI

H[SHFWHG VKRUW UDWHV EHWZHHQ WKH ��\HDU DQG ���\HDU PDWXULWLHV� 2QH FKHFN RI WKH UHDVRQDEOHQHVV RI

WKLV LQWHUHVW UDWH HQGSRLQW LV WKDW GHYLDWLRQV RI WKH RQH�PRQWK ERQG UDWH IURP WKLV HQGSRLQW VKRXOG

EH VWDWLRQDU\ LI DJHQWV
 ERQG UDWH IRUHFDVWV LQ D JLYHQ SHULRG DUH LQWHUQDOO\ FRQVLVWHQW� 7KH IRXUWK

HTXDWLRQ OLVWHG LQ 7DEOH � LQGLFDWHV WKDW WKH LQWHUHVW UDWH GHYLDWLRQV IURP WKH FRQVWUXFWHG VHULHV RI

QRPLQDO UDWH HQGSRLQWV UHMHFW WKH K\SRWKHVLV RI XQLW URRW EHKDYLRU DW D ��� VLJQLpFDQFH OHYHO�

,W LV PRUH GLrFXOW WR REWDLQ GLUHFW PHDVXUHPHQWV RI ORQJ�KRUL]RQ HQGSRLQWV IRU DJHQWV
 IRUHFDVWV

RI LQqDWLRQ� $OWKRXJK VHYHUDO VXUYH\V RI H[SHFWHG ���� \HDU LQqDWLRQ HPHUJHG LQ WKH ����V�

FRQWLJXRXV VXUYH\ HVWLPDWHV RI H[SHFWHG ORQJ�KRUL]RQ LQqDWLRQ DUH QRW DYDLODEOH IRU HDUOLHU GHFDGHV�

7R JHQHUDWH EDFNFDVWV RI DJHQW H[SHFWDWLRQV RI ORQJ�UXQ LQqDWLRQ� ERQG WUDGHUV DUH DVVXPHG

WR EH ?ERXQGHGO\�UDWLRQDO� VWDWLVWLFDO DJHQWV� ZKR VHTXHQWLDOO\ WHVW IRU LQWHUFHSW VKLIWV LQ DQ

DXWRUHJUHVVLYH PRGHO RI LQqDWLRQ�

$ UHSUHVHQWDWLYH HTXDWLRQ IRU LQqDWLRQ FRQVLGHUHG E\ WKHVH DJHQWV LV

c}W  E� �
;

N

r�Wb �N�cE���N � E�}Wb� � E�/�c}Wb� � DW� ����

��



7R UHSUHVHQW SRVVLEOH VKLIWV LQ WKH LQWHUFHSW� WKH GXPP\ YDULDEOH QRWDWLRQ� r� � �� GHQRWHV WKH

+HDYLVLGH VZLWFKLQJ IXQFWLRQ ZKHUH r�Wb �N�  � LI W � �N� ,I D FKDQJH LQ WKH LQWHUFHSW LV GHWHFWHG

IRU SHULRG �N� WKH IXQFWLRQ LV VZLWFKHG ?RQ� LQ DOO VXEVHTXHQW SHULRGV� r�Wb �N�  � LI W y �N�

,Q WKH DEVHQFH RI LQWHUFHSW VKLIWV� WKH ORQJ�UXQ LQqDWLRQ UDWH GHpQHG E\ ���� LV }�  bE� E��
+RZHYHU� LI LQWHUFHSW VKLIWV DUH VHTXHQWLDOO\ GHWHFWHG� WKH HYROXWLRQ RI H[SHFWHG ORQJ�UXQ LQqDWLRQ

LV GHWHUPLQHG E\ WKH FXUUHQW HVWLPDWH RI WKH LQWHUFHSW� }
�W�
�  b>E� � 3

�N�W
cE���N @ E��

,Q WKH OHDUQLQJ VLPXODWLRQV UHIHUHQFHG LQ WKLV SDSHU� DJHQWV WHVW IRU LQWHUFHSW VKLIWV LQ D

WZHOYH�RUGHU DXWRUHJUHVVLRQ LQ LQqDWLRQ XVLQJ FULWLFDO YDOXHV H[WUDSRODWHG IURP $QGUHZV �������

(DFK VLPXODWHG DJHQW UHSHDWHGO\ WHVWV DV QHZ REVHUYDWLRQV DUH DGGHG LQ H[SDQGLQJ PRQWKO\ VDPSOHV

RYHU WKH SHULRG ����P������P�� 7R DFFRXQW IRU KHWHURJHQHRXV H[SHFWDWLRQV DPRQJ ERQG WUDGHUV�

DJHQWV DUH GLYLGHG LQWR pIWHHQ FODVVHV� (DFK FODVV UHTXLUHV D GLoHUHQW PLQLPXP QXPEHU RI PRQWKO\

REVHUYDWLRQV WR DFFXPXODWH EHIRUH WHVWLQJ IRU D QHZ FKDQJHSRLQW� UDQJLQJ IURP �� WR �� PRQWKV�

7KH PHWKRG RI DJJUHJDWLQJ RYHU DJHQW FODVVHV DQG DGGLWLRQDO GHWDLOV DUH GLVFXVVHG LQ .R]LFNL DQG

7LQVOH\ ��������� +RZHYHU� IRU WKH FXUUHQW GLVFXVVLRQ� LW LV LPSRUWDQW WR QRWH WKDW WKH DJJUHJDWLRQ

SURFHGXUH DVVXPHV WKDW DJHQW H[SHFWDWLRQV RI WKH HQGSRLQWV RI WKH QRPLQDO VKRUW UDWH� U� DQG WKH

LQqDWLRQ UDWH� }�� DUH OLQNHG E\ WKH IROORZLQJ HTXDWLRQ

��b W[�U�  ~� � }�� ����

ZKHUH W[ LV WKH WD[ UDWH RQ ERQG HDUQLQJV DQG ~� LV WKH ORQJ�KRUL]RQ H[SHFWDWLRQ RI WKH DIWHU�WD[

UHDO UDWH� (TXDWLRQ ���� KDV WZR UHOHYDQW SURSHUWLHV� )LUVW� XQOLNH WKH WUDGLWLRQDO )LVKHU HTXDWLRQ�

QRPLQDO UDWHV ZLOO PRYH PRUH WKDQ RQH�IRU�RQH ZLWK H[SHFWHG LQqDWLRQ XQGHU SRVLWLYH WD[ UDWHV�

6HFRQG� VKLIWLQJ DJHQW SHUFHSWLRQV RI WKH ORQJ�UXQ SROLF\ JRDO IRU LQqDWLRQ� DV FDSWXUHG E\ }�� FDQ

EH DQ LPSRUWDQW H[SODQDWLRQ RI VKLIWV LQ WKH SHUFHLYHG HQGSRLQW RI WKH QRPLQDO UDWH� U��

$ XVHIXO E\�SURGXFW RI WKLV PRGHO RI VLPXODWHG OHDUQLQJ DJHQWV LV WKDW LW JHQHUDWHV ERWK WKH GDWH

RI DQ HVWLPDWHG FKDQJHSRLQW DQG WKH GDWH RI WKH VXEVHTXHQW UHFRJQLWLRQ RI WKDW FKDQJHSRLQW� ZKHQ

VXrFLHQW REVHUYDWLRQV KDYH EHHQ FROOHFWHG WR VDWLVI\ WKH UHOHYDQW FULWLFDO YDOXH RI WKH FKDQJHSRLQW

WHVW� 7KH FRQFDWHQDWLRQ RI VKLIWHG HQGSRLQWV LQ WKH HVWLPDWHG LQqDWLRQ PRGHO LV WHUPHG WKH

?FDOHQGDU WLPH� HQGSRLQW VHULHV� DQG WKH FRQFDWHQDWLRQ RI HVWLPDWHG HQGSRLQWV ZKHQ SHUFHLYHG

��%ULH q\ � D p[ H G D OOR F D WLR Q R I D J H QWV WR H D F K F OD VV LV H VWLPD WH G E\ UH OD WLQJ PR Y H PH QWV LQ WKH D IWH U�WD [ H QGSR LQW R I
WKH QR PLQD O LQWH UH VW UD WH WR WKH PR Y H PH QWV R I WKH D J J UH J D WH G LQqD WLR Q H QGSR LQWV� D V SH UF H LY H G E\ D J H QWV LQ VLPXOD WH G
�Y LUWXD O� WLPH � 7 KLV D J J UH J D WLR Q SUR F H GXUH D VVXPH V D IWH UWD [ UH D O UD WH V D UH VWD WLR QD U\ �

��



E\ WKH OHDUQLQJ DJHQWV LV WHUPHG WKH ?YLUWXDO WLPH� HQGSRLQW VHULHV� 7KH ODWWHU ODJV WKH FDOHQGDU

WLPH HQGSRLQW VHULHV E\ DERXW �� PRQWKV� RQ DYHUDJH� RYHU D ������� VDPSOH� +RZHYHU� OHDUQLQJ LV

QRQOLQHDU ZLWK WLPH�YDU\LQJ OHDUQLQJ ODJV� ,Q WKH FDVH RI ODUJH HVWLPDWHG VKLIWV LQ LQqDWLRQ� VXFK DV

WKRVH LQ WKH ODWH ����V DQG HDUO\ ����V� DOO DJHQWV HYHQWXDOO\ GHWHFW WKHVH VKLIWV DQG WKH DYHUDJH

ODJ EHWZHHQ DQ HQGSRLQW VKLIW DQG SHUFHSWLRQV RI WKDW VKLIW FDQ H[FHHG �� PRQWKV� %\ FRQWUDVW�

HVWLPDWHG FKDQJHV LQ WKH FHQWUDO WHQGHQF\ RI LQqDWLRQ LQ WKH ODWH ����V DQG ����V KDV EHHQ PRUH

PRGHVW� &RQVHTXHQWO\� QRW DOO VLPXODWHG DJHQWV DJUHH WKDW SHUPDQHQW VKLIWV KDYH RFFXUUHG�

7KH ODVW WZR DXWRUHJUHVVLRQV VKRZQ LQ 7DEOH � SURYLGH HYLGHQFH DJDLQVW WKH K\SRWKHVLV WKDW

GHYLDWLRQV RI PRQWKO\ LQqDWLRQ IURP HLWKHU WKH FDOHQGDU WLPH HQGSRLQWV VHULHV RU WKH YLUWXDO WLPH

HQGSRLQWV VHULHV DUH ,������ %HFDXVH WKH SXUSRVH RI WKH 9$5 LV WR JHQHUDWH DJHQW H[SHFWDWLRQV WKDW

DSSUR[LPDWH LQIRUPDWLRQ DYDLODEOH WR PDUNHWV ZKHQ WKH KLVWRULFDO GDWD DUH UHFRUGHG� WKH DVVXPSWLRQ

RI V\PPHWULF DFFHVV WR SROLF\ WDUJHW LQIRUPDWLRQ LPSOLFLW LQ WKH p[HG DQG PRYLQJ DYHUDJH HQGSRLQWV

PRGHOV LV GURSSHG� DQG WKH YLUWXDO WLPH LQqDWLRQ HQGSRLQW LV VHOHFWHG DV D PRUH UHDOLVWLF HVWLPDWH RI

KLVWRULFDO PDUNHW SHUFHSWLRQV RI WKH ORQJ�UXQ SROLF\ WDUJHW IRU LQqDWLRQ� 7KLV VHOHFWLRQ LV VXSSRUWHG

LQ pJXUH �� ZKLFK VKRZV WKDW WKH SURpOH RI WKH YLUWXDO WLPH HQGSRLQW IRU LQqDWLRQ UHVHPEOHV WZR

VXUYH\V RI H[SHFWHG ORQJ�UXQ LQqDWLRQ� 7KH WRS SDQHO VKRZV WKH FRUUHVSRQGHQFH WR WKH GLVFRQWLQXHG

VXUYH\V FRQGXFWHG E\ 5LFKDUG +RH\ RI H[SHFWHG LQqDWLRQ LQ WKH VHFRQG pYH \HDUV RI D IRUHFDVW

KRUL]RQ� DQG WKH ERWWRP SDQHO FRPSDUHV WKH YLUWXDO WLPH HQGSRLQW WR WKH 0LFKLJDQ VXUYH\ RI

H[SHFWHG ���� \HDU LQqDWLRQ�

5HSUHVHQWDWLYH PXOWLSHULRG LQqDWLRQ IRUHFDVWV RI WKH VKLIWLQJ HQGSRLQWV VSHFLpFDWLRQ DUH VKRZQ

LQ WKH ERWWRP SDQHO RI pJXUH �� $OWKRXJK WKH LQqDWLRQ IRUHFDVW LQ ����P�� LQLWLDOO\ GHFOLQHV�

VRPHZKDW OLNH WKH EHJLQQLQJ FRQWRXU RI WKH FRUUHVSRQGLQJ p[HG HQGSRLQWV IRUHFDVW� WKH IRUHFDVW

HYHQWXDOO\ HGJHV XS WR D KLJKHU HQGSRLQW� LQ WKLV LQVWDQFH DERXW ��� DV WKH FRQWULEXWLRQV RI WKH

LQLWLDO FRQGLWLRQV RI WKH IRUHFDVW PRGHO GLPLQLVK DQG WKH HVWLPDWH RI WKH LQqDWLRQ HQGSRLQW SHUFHLYHG

LQ ����P�� EHFRPHV PRUH LQqXHQWLDO LQ GLVWDQW SHULRGV RI WKH IRUHFDVW KRUL]RQ�

�� $ OWKR XJ K D OO VLPXOD WH G D J H QWV D UH OR QJ �UXQ UD WLR QD O LQ WKH VH QVH WKD W D Q\ D UELWUD U\ p[ H G H QGSR LQW Z LOO EH LGH QWLpH G
LQ OD UJ H VD PSOH V� WKH UH LV QR UH D VR Q WR H [ SH F W GH Y LD WLR QV R I KLVWR ULF D O LQqD WLR Q IUR P WKH H Y R OXWLR Q R I SH UF H LY H G LQqD WLR Q
H QGSR LQWV WR D SSH D U VWD WLR QD U\ LQ D pQLWH VD PSOH Z LWK VKLIWLQJ H QGSR LQWV�

��



� 7 HU P VWU XFWXU H LPSOLFDWLRQV RI 9$5 VSHFLpFDWLRQ

7KLV VHFWLRQ H[SORUHV WKH UROHV RI H[SHFWHG VKRUW UDWHV DQG WHUP SUHPLXP LQ ORQJHU PDWXULW\ ERQG

\LHOGV� ,Q SDUWLFXODU� WKH DSSDUHQW WHUP VWUXFWXUH UROH IRU VKRUW UDWH H[SHFWDWLRQV LV VKRZQ WR KLQJH

RQ WKH 9$5 VSHFLpFDWLRQ XVHG WR SUR[\ DJHQW H[SHFWDWLRQV� )ROORZLQJ WKH GHULYDWLRQ LQ VHFWLRQ ��

SUHGLFWLRQV RI WKH H[SHFWHG VKRUW UDWH FRPSRQHQW FDQ EH FRQVWUXFWHG DV

�

Q

Qb�;

L �

(Wb�5W�L  �� Q�
Qb�;
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L��[W � �, b A+L���z�W�
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ZKHUH A+ LV WKH FRPSDQLRQ IRUP RI DQ HVWLPDWHG 9$5 IRUHFDVWLQJ V\VWHP� 7KH pUVW VXEVHFWLRQ

H[DPLQHV WKH FRQWULEXWLRQ RI WKH H[SHFWHG VKRUW UDWH FRPSRQHQW WR ERQG \LHOGV IRU HDFK RI WKH WKUHH

9$5 VSHFLpFDWLRQV LQWURGXFHG LQ VHFWLRQ � $OVR DQDO\]HG DUH WKH LPSOLFDWLRQV RI 9$5 VSHFLpFDWLRQ

IRU SUHGLFWLRQV RI H[ DQWH UHDO UDWHV� FRQVWUXFWHG DFFRUGLQJ WR

�� Q�
Qb�;

L �

�wU b w}�
�> A+L��[W � �, b A+L���z�W�

�
@� ����

ZLWK w} D VHOHFWRU YHFWRU WKDW LGHQWLpHV WKH SRVLWLRQ RI LQqDWLRQ }W LQ [W�

7KH VHFRQG VXEVHFWLRQ GLVFXVVHV WKH LQWHUSUHWDWLRQ DQG SURSHUWLHV RI UHVLGXDO HVWLPDWHV RI WHUP

SUHPLXP� 5HVLGXDO HVWLPDWHV DUH FRQVWUXFWHG DV WKH GLoHUHQFH EHWZHHQ REVHUYHG ERQG \LHOGV DQG

9$5�EDVHG FRQVWUXFWLRQV RI H[SHFWHG IXWXUH VKRUW UDWHV�

Av5Q�W  5Q�W b �� Q�
Qb�;

L �

�wU b w}�
�> A+L[W � �, b A+L�z�W�

�
@� ����

%\ FRQVWUXFWLRQ� IRU 9$5 SUR[LHV RI DJHQW H[SHFWDWLRQV WKDW LPSO\ D UHODWLYHO\ VPDOO WHUP VWUXFWXUH

UROH IRU H[SHFWHG IXWXUH VKRUW UDWHV� PRYHPHQWV RI FRUUHVSRQGLQJ UHVLGXDO HVWLPDWHV RI WHUP SUHPLXP

DUH UHODWLYHO\ ODUJH� $Q LPSRUWDQW HPSLULFDO LVVXH GLVFXVVHG LQ WKLV VHFWLRQ LV WKH H[WHQW WR ZKLFK

PRYHPHQWV LQ UHVLGXDO HVWLPDWHV RI WHUP SUHPLXP DUH GULYHQ E\ YDULDWLRQ LQ DFWXDO WHUP SUHPLXP

UDWKHU WKDQ E\ WLPH YDULDWLRQ LQ VSHFLpFDWLRQ HUURU�

��� 3U H GLF WLRQV RI WKH H [SH F WH G V KRU W U DWH F RPSRQH QW RI \ LH OGV

7KH HoHFWV RI DOWHUQDWLYH VSHFLpFDWLRQV RI HQGSRLQWV ZLOO RIWHQ EH QHJOLJLEOH LQ VKRUW�KRUL]RQ

IRUHFDVWV� 7KLV LV GHPRQVWUDWHG LQ pJXUH �� ZKHUH WKH WKUHH SDQHOV GLVSOD\ PRGHO SUHGLFWLRQV RI

H[SHFWHG VKRUW UDWH FRPSRQHQWV RI ��PRQWK ERQG \LHOGV XQGHU HDFK RI WKH WKUHH 9$5 VSHFLpFDWLRQV�

3UHGLFWLRQV RI H[SHFWHG VKRUW�UDWH FRPSRQHQWV RI ERQG \LHOGV DUH FRQVWUXFWHG DV DQ DYHUDJH RI

��



H[SHFWHG IXWXUH VKRUW UDWHV RYHU WKH PDWXULW\ RI WKH ERQG� DSSUR[LPDWHG E\ IRUHFDVWV IURP D 9$5�

$V VKRZQ� WKH SUHGLFWLRQV XQGHU WKH DOWHUQDWLYH 9$5 VSHFLpFDWLRQV DUH YLVXDOO\ LQGLVWLQJXLVKDEOH�

7KH FRUUHVSRQGLQJ SUHGLFWLRQV RI H[SHFWHG VKRUW�UDWH FRPSRQHQWV RI ���\HDU ERQG \LHOGV XQGHU

WKH WKUHH 9$5 VSHFLpFDWLRQV DUH VKRZQ LQ pJXUH �� 7KH LQqXHQWLDO UROHV RI WKH DOWHUQDWLYH HQGSRLQW

VSHFLpFDWLRQV DUH PRUH DSSDUHQW KHUH WKDQ LQ WKH ��PRQWK SUHGLFWLRQV H[DPLQHG DERYH� ,Q WKH

WRS SDQHO� WKH HoHFW RI WKH p[HG HQGSRLQWV IRU YDULDEOHV LV WKDW WKH IRUHFDVW PRYHPHQWV RI WKH

���\HDU H[SHFWHG VKRUW UDWH FRPSRQHQW DUH H[FHVVLYHO\ GDPSHG UHODWLYH WR KLVWRULFDO PRYHPHQWV LQ

���\HDU ERQG \LHOGV� &RQYHUVHO\� LQ WKH PLGGOH SDQHO� WKH SUREOHP LV UHYHUVHG ZKHUH WKH SUHGLFWHG

VKRUW�UDWH FRPSRQHQW RI WKH ���\HDU ERQG \LHOG LV PRUH YRODWLOH WKDQ KLVWRULFDO GDWD RQ ���\HDU

ERQG \LHOGV� EHFDXVH WKH HQGSRLQW RI WKH VKRUW�WHUP QRPLQDO UDWH LV D ZHLJKWHG PRYLQJ DYHUDJH

RI UHFHQW PRYHPHQWV LQ WKH VKRUW UDWH� %\ FRQWUDVW� WKH ERWWRP SDQHO RI pJXUH � LQGLFDWHV WKDW

PRYHPHQWV RI WKH ���\HDU H[SHFWHG VKRUW�UDWH FRPSRQHQW SUHGLFWHG E\ WKH VKLIWLQJ HQGSRLQWV PRGHO

PRVW FORVHO\ WUDFN WKH FRQWRXUV RI WKH KLVWRULFDO GDWD RQ ���\HDU ERQG \LHOGV�

$V QRWHG LQ WKH LQWURGXFWLRQ� DQ LPSRUWDQW UROH RI H[SHFWDWLRQV LQ PDQ\ GHVFULSWLRQV RI WKH

WUDQVPLVVLRQ RI PRQHWDU\ SROLF\ LV WKH PDUNHW WUDQVODWLRQ RI FXUUHQW DQG DQWLFLSDWHG SROLFLHV LQWR

UHDO UDWHV RQ ORQJ�WHUP DVVHWV� DVVRFLDWHG ZLWK PDUNHW YDOXDWLRQV RI WDQJLEOH ZHDOWK DQG WKH FRVW RI

ERUURZHG IXQGV IRU GXUDEOH H[SHQGLWXUHV� ([ DQWH ���\HDU UHDO UDWHV SUHGLFWHG E\ WKH WKUHH 9$5

PRGHOV DUH VKRZQ LQ pJXUH �� +HUH� WD[ UDWHV RQ HDUQLQJV IURP 7UHDVXULHV DUH LJQRUHG DQG WKH

SUHGLFWHG ���\HDU LQqDWLRQ UDWH LV VXEWUDFWHG IURP WKH SUHGLFWHG ���\HDU DYHUDJH RI H[SHFWHG VKRUW

UDWHV���

?6W\OL]HG IDFWV� EDVHG RQ WKH SURSHUWLHV RI p[HG HQGSRLQW 9$5V DUH RIWHQ HQFRXQWHUHG

LQ GLVFXVVLRQV RI PRQHWDU\ SROLF\��� 7R LOOXVWUDWH WKH IUDJLOH QDWXUH RI UHJXODULWLHV EDVHG RQ

PHDQ�UHYHUWLQJ 9$5V� VFDOHG SORWV RI WKH SUHGLFWHG ��PRQWK ERQG UDWH DUH DOVR LQFOXGHG LQ WKH

SDQHOV RI pJXUH �� ,Q DQ LQWULJXLQJ LQWHUSUHWDWLRQ RI WKH %HUQDQNH DQG %OLQGHU ������ pQGLQJ

RI VWURQJ HoHFWV RI WKH VKRUW�WHUP QRPLQDO LQWHUHVW UDWH RQ RXWSXW� )XKUHU DQG 0RRUH ������

VXJJHVW WKDW WKH VKRUW�WHUP QRPLQDO UDWH LV D FORVH SUR[\ IRU WKH ORQJ�WHUP UHDO UDWH� ,QGHHG� WKLV

FRUUHVSRQGHQFH LV UHSURGXFHG EDVHG RQ WKH p[HG HQGSRLQWV 9$5 LQ WKH WRS SDQHO RI pJXUH �� WKH

VLPSOH FRUUHODWLRQ EHWZHHQ WKH SUHGLFWHG ���\HDU UHDO UDWH DQG WKH SUHGLFWHG ��PRQWK QRPLQDO UDWH

�� 7 KLV D SSUR D F K� D OVR IR OOR Z H G E\ %H UQD QN H � *H UWOH U� D QG :D WVR Q �� � � � �� H [ F OXGH V WH UP SUH PLXP IUR P H [ D QWH UH D O
UD WH F R QVWUXF WLR QV�

��6H H IR U H [ D PSOH (Y D QV D QG 0 D UVKD OO �� � � � ��

��



LV ���� +RZHYHU� WKLV FORVH UHODWLRQVKLS LV QRW PDLQWDLQHG LQ WKH SUHGLFWHG UHDO UDWHV JHQHUDWHG E\ WKH

UHPDLQLQJ 9$5V� 7KH FRUUHODWLRQ RI WKH ��PRQWK UDWH ZLWK WKH UHDO UDWH SUHGLFWHG E\ WKH PRYLQJ

HQGSRLQWV VSHFLpFDWLRQ IDOOV WR ���� DQG WKH FRUUHODWLRQ ZLWK WKH ���\HDU UHDO UDWH SUHGLFWLRQV RI WKH

VKLIWLQJ HQGSRLQWV VSHFLpFDWLRQ LV ����

7KH PRYHPHQWV RI WKH H[ DQWH ���\HDU UHDO UDWHV LQ WKH PLGGOH DQG ORZHU SDQHOV RI pJXUH � DUH

DOVR PXFK PRUH YRODWLOH WKDQ WKRVH RI WKH UHDO UDWH SUHGLFWHG E\ WKH p[HG HQGSRLQWV VSHFLpFDWLRQ�

)RU H[DPSOH� WKH VFDOH RI WKH YHUWLFDO D[LV IRU WKH UHDO UDWH SUHGLFWHG E\ WKH PRYLQJ DYHUDJH HQGSRLQWV

PRGHO LQ WKH PLGGOH SDQHO LV WKUHH WLPHV WKH VFDOH RI WKH UHDO UDWH SUHGLFWHG E\ WKH p[HG HQGSRLQWV

PRGHO LQ WKH WRS SDQHO�

$Q LPSRUWDQW GHWHUPLQDQW RI GLoHUHQFHV DPRQJ WKH UHDO UDWHV SUHGLFWHG E\ WKH WKUHH 9$5

VSHFLpFDWLRQV LV WKH LPSOLHG UHVSRQVLYHQHVV RI WKH SHUFHLYHG LQqDWLRQ WDUJHW� DQG WKXV H[SHFWHG

ORQJ�UXQ LQqDWLRQ WR DFWXDO LQqDWLRQ� 2I FRXUVH� LQ WKH pUVW SDQHO� WKH SHUFHLYHG LQqDWLRQ WDUJHW

FRUUHVSRQGV WR WKH LQqDWLRQ HQGSRLQW ZKLFK LV FRQVWDQW UHJDUGOHVV RI WKH FRXUVH RI DFWXDO LQqDWLRQ�

7KLV LPSODXVLEOH DVVXPSWLRQ LV UHSODFHG LQ WKH PLGGOH SDQHO E\ WKH PRYLQJ DYHUDJH LQqDWLRQ

HQGSRLQW� 7KLV LQqDWLRQ HQGSRLQW FORVHO\ WUDFNV DFWXDO LQqDWLRQ� 7KXV� WKH H[ DQWH UHDO UDWH LV

TXLWH ORZ LQ WKH KLJK�LQqDWLRQ \HDUV RI WKH ����V DQG UHPDLQV UHODWLYHO\ KLJK WKURXJKRXW PXFK RI

WKH ����V DQG ����V DV H[SHFWHG ORQJ�UXQ LQqDWLRQ TXLFNO\ IDOOV LQ WKH HDUO\ ����V� WUDFNLQJ WKH

UHODWLYHO\ SURPSW UHGXFWLRQ LQ KLVWRULFDO LQqDWLRQ��� %\ FRQWUDVW� H[SHFWHG ORQJ�UXQ LQqDWLRQ LQ

WKH VKLIWLQJ HQGSRLQWV PRGHO UHPDLQV HOHYDWHG LQ WKH HDUO\ ����V� DV VXSSRUWHG E\ DYDLODEOH VXUYH\

HYLGHQFH RQ ORQJ�UXQ H[SHFWDWLRQV� &RQVHTXHQWO\� WKH VKLIWLQJ HQGSRLQWV PRGHO LQGLFDWHV VHYHUDO

HSLVRGHV RI UHODWLYHO\ ORZ UHDO UDWHV LQ WKH ����V ZKHQ QRPLQDO ERQG UDWH SUHGLFWLRQV IHOO IDVWHU WKDQ

WKH FDXWLRXV GRZQZDUG UHYLVLRQV RI ORQJ�UXQ LQqDWLRQ H[SHFWDWLRQV�

$V VKRZQ HDUOLHU� WKH ORQJ�UXQ IRUHFDVWV RI QRPLQDO LQWHUHVW UDWHV DQG LQqDWLRQ UDWHV EDVHG

RQ D p[HG HQGSRLQWV 9$5 DSSHDU WR KDYH OLWWOH FRUUHVSRQGHQFH ZLWK WKH KLVWRULFDO PRYHPHQWV RI

DYDLODEOH PHDVXUHPHQWV RI DJHQWV
 ORQJ�KRUL]RQ IRUHFDVWV� VXFK DV ORQJ�PDWXULW\ ERQGV DQG VXUYH\V

RI ORQJ�KRUL]RQ LQqDWLRQ DQG PDUNHW H[SHFWDWLRQV HPEHGGHG LQ ORQJ�PDWXULW\ ERQG \LHOGV� 7KLV

LV QRW WR VXJJHVW WKDW p[HG HQGSRLQWV 9$5V DUH QRW XVHIXO GHVFULSWRUV� HVSHFLDOO\ DV DWKHRUHWLF

VXPPDULHV RI VKRUW�WHUP G\QDPLF DVVRFLDWLRQV� EXW XVH RI p[HG HQGSRLQWV PRGHOV LQ ORQJ�KRUL]RQ

�� $ UD SLG ID OO R I H [ SH F WH G LQqD WLR Q LQ WKH H D UO\ � � � � V D OVR D SSH D UV WR EH F R QVLVWH QW Z LWK UH VXOWV LQ ) XKUH U �� � � � �
Z KH UH D J H QWV LQIH U WKH SR OLF \ WD UJ H W IR U LQqD WLR Q Z LWKR XW OH D UQLQJ OD J V�
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SUHGLFWLRQV RI QRQVWDWLRQDU\ EHKDYLRU LV OLNHO\ WR JHQHUDWH PLVOHDGLQJ UHJXODULWLHV�

��� 5 H V LGX DO H V WLPDWH V RI WH U P SU H PLX P

7KH WHUP SUHPLXP FRPSRQHQW RI ERQG \LHOGV� DOVR NQRZQ DV WKH ?OLTXLGLW\� RU ?ULVN� SUHPLXP� LV

WKH FRPSRQHQW RI ERQG \LHOGV QRW DFFRXQWHG IRU E\ PRYHPHQWV LQ H[SHFWHG VKRUW UDWHV� ,Q HPSLULFDO

VWXGLHV HPSOR\LQJ WKH H[SHFWDWLRQV K\SRWKHVLV� VXFK DV %HUQDQNH� *HUWOHU� DQG :DWVRQ ������� LW

LV QRW XQFRPPRQ WR H[WUDFW ?UHVLGXDO� HVWLPDWHV RI WHUP SUHPLXPV E\ WKH GLoHUHQFH EHWZHHQ

REVHUYHG ERQG \LHOGV DQG SUHGLFWLRQV RI WKH H[SHFWHG VKRUW UDWH FRPSRQHQW RI ERQG \LHOGV� ZKHUH�

DV LQ VHFWLRQ ���� WKH ODWWHU DUH IRUPHG DV DQ DYHUDJH RI H[SHFWHG IXWXUH VKRUW UDWHV DSSUR[LPDWHG

E\ IRUHFDVWV IURP DQ HPSLULFDO PRGHO RI VKRUW UDWHV� $V LOOXVWUDWHG LQ WKLV VHFWLRQ� WKHVH HVWLPDWHV

DUH VHQVLWLYH WR WKH VSHFLpFDWLRQ RI WKH SDUWLFXODU PRGHO XVHG WR JHQHUDWH VKRUW UDWH SUHGLFWLRQV�

,I WKH PRGHO LQ TXHVWLRQ GRHV QRW SURGXFH IRUHFDVWV WKDW PDWFK WKRVH RI DJHQWV� WKHQ WKH

?UHVLGXDO� WHUP SUHPLXPV DOVR FRQWDLQ PLVVSHFLpFDWLRQ HUURUV EHWZHHQ WKH DJHQW H[SHFWDWLRQV

DQG PRGHO�EDVHG SUR[LHV RI WKH DJHQW H[SHFWDWLRQV� ,Q RWKHU ZRUGV� ODUJH PRYHPHQWV LQ UHVLGXDO

HVWLPDWHV RI WHUP SUHPLXPV PD\ QRW EH LQGLFDWLYH RI YDULDWLRQ LQ DFWXDO WHUP SUHPLXPV EXW

PLVVSHFLpFDWLRQV RI WKH PRGHO XVHG WR GHVFULEH DJHQW IRUHFDVWV RI H[SHFWHG IXWXUH VKRUW UDWHV�

7KH UHVLGXDO HVWLPDWH RI WKH WHUP SUHPLXP LV EDVHG RQ ��� EXW ZLWK PDUNHW H[SHFWDWLRQV RI

VKRUW UDWHV UHSODFHG E\ IRUHFDVWV RI VKRUW UDWHV IURP DQ HVWLPDWHG 9$5 GHVFULELQJ G\QDPLFV RI WKH

YHFWRU RI VWDWH YDULDEOHV� )RU QRWDWLRQDO FRQYHQLHQFH� OHW A5W�L UHSUHVHQW WKH 9$5�EDVHG FRQGLWLRQDO

SUHGLFWLRQ RI 5W�L� /HW Av
5
Q�W GHQRWH WKH UHVLGXDO HVWLPDWH RI WKH WHUP SUHPLXP DQG v7Q�W GHQRWH WKH

WKHRU\�EDVHG WHUP SUHPLXP DV GHpQHG LQ HTXDWLRQ ����

Av5Q�W  5Q�W b �� Q�
Qb�;

L �

A5W�L

 >�� Q�
Qb�;

L �

(W5W�L b �� Q�
Qb�;

L �

A5W�L@ � v7Q�W ����

7KXV� WKH UHVLGXDO HVWLPDWH FRQWDLQV WZR FRPSRQHQWV� RQH FRPSRQHQW LV D VSHFLpFDWLRQ HUURU

UHqHFWLQJ WKH JDS EHWZHHQ PDUNHW H[SHFWDWLRQV RI IXWXUH VKRUW UDWHV DQG HPSLULFDO SUHGLFWLRQV RI WKH

H[SHFWHG VKRUW�UDWH FRPSRQHQW RI WKH ERQG \LHOG DQG WKH VHFRQG FRPSRQHQW LV WKH WKHRU\�EDVHG WHUP

SUHPLXP� v7Q�W� $V VKRZQ HDUOLHU� DOWKRXJK QHDU�WHUP IRUHFDVWV RI VKRUW UDWHV IURP D UHSUHVHQWDWLYH

FROOHFWLRQ RI HPSLULFDO VSHFLpFDWLRQV PD\ EH VLPLODU� WKH VDPH LV QRW WUXH IRU ORQJ�KRUL]RQ IRUHFDVWV�

7KXV� VPDOO YDULDWLRQV LQ WKH VSHFLpFDWLRQV RI IRUHFDVW PRGHOV FDQ UHVXOW LQ ODUJH GLoHUHQFHV LQ

��



ORQJ�KRUL]RQ IRUHFDVWV� )XUWKHUPRUH� LI HPSLULFDO IRUHFDVWV GR QRW UHSOLFDWH PDUNHW H[SHFWDWLRQV�

UHVLGXDO HVWLPDWHV RI WKH WHUP SUHPLXP ZLOO FRQWDLQ D SRWHQWLDOO\ ODUJH FRPSRQHQW RI VSHFLpFDWLRQ

HUURU LQ DGGLWLRQ WR WKH DFWXDO WHUP SUHPLXP�

5HVLGXDO HVWLPDWHV RI WKH WHUP SUHPLXP IRU ���\HDU ERQGV� DV SUHGLFWHG E\ WKH WKUHH 9$5

VSHFLpFDWLRQV RI WKH IRUHFDVW PRGHO RI DJHQWV� DUH VKRZQ LQ )LJXUH �� 2QH LPSRUWDQW UHVXOW LV

LPPHGLDWHO\ REYLRXV� 7LPH YDULDWLRQ LQ UHVLGXDO HVWLPDWHV RI WHUP SUHPLXPV GHSHQGV FULWLFDOO\

RQ WKH VSHFLpFDWLRQ RI WKH 9$5 XVHG WR SUR[\ PDUNHW H[SHFWDWLRQV� 7KH WRS SDQHO RI VKRZV WKH

UHVLGXDO HVWLPDWH REWDLQHG ZKHQ WKH 9$5 VSHFLpFDWLRQ ZLWK p[HG HQGSRLQWV LV XVHG WR DSSUR[LPDWH

PDUNHW H[SHFWDWLRQV� )RU WKLV VSHFLpFDWLRQ� DOPRVW DOO RI WKH YDULDWLRQ LQ ERQG \LHOGV FRPHV IURP

WHPSRUDO YDULDWLRQ LQ WKH WHUP SUHPLXPV� 7KLV YLHZ RI WKH WHUP VWUXFWXUH ZDV WDNHQ E\ &DPSEHOO�

6KLOOHU� DQG 6FKRHQKROW] ������ ZKR FRQFOXGHG� ?9DULDWLRQV LQ ULVN SUHPLXPV DUH VR ODUJH DV WR

GHVWUR\ DQ\ LQIRUPDWLRQ LQ WKH WHUP VWUXFWXUH DERXW IXWXUH LQWHUHVW UDWHV�� 5HVHDUFKHUV WKDW XVH

p[HG HQGSRLQWV 9$5V WR DSSUR[LPDWH PDUNHW H[SHFWDWLRQV DUH OLNHO\ WR FRQFOXGH WKDW WKH WHUP

VWUXFWXUH RI LQWHUHVW UDWHV LV QRW D UHOLDEOH WUDQVPLVVLRQ FKDQQHO RI PRQHWDU\ SROLF\� )RU SROLF\

WUDQVLVVLRQ WR ZRUN WKURXJK ORQJ UDWHV� SURSRQHQWV RI p[HG HQGSRLQW 9$5V ZRXOG KDYH WR EHOLHYH

WKDW WKH WUDQVPLVVLRQ PHFKDQLVP ZRUNV LQGLUHFWO\� WKURXJK WKH HoHFWV RI VKRUW�UDWH H[SHFWDWLRQV RQ

WHUP SUHPLXPV�

7KH PLGGOH SDQHO VKRZV WKH UHVLGXDO HVWLPDWH EDVHG RQ WKH 9$5 VSHFLpFDWLRQ ZLWK PRYLQJ

DYHUDJH HQGSRLQWV� 7LPH YDULDWLRQ LQ HVWLPDWHG WHUP SUHPLXPV DUH F\FOLFDO� +RZHYHU� WKLV

F\FOLFDOLW\ PHUHO\ UHqHFWV WKH F\FOLFDO VSUHDG EHWZHHQ ���\HDU ERQG \LHOGV DQG VKRUW UDWHV� 6KRUW UDWH

SUHGLFWLRQV IURP WKH PRYLQJ DYHUDJH 9$5 DUH YHU\ FORVH WR FXUUHQW VKRUW UDWHV� 7KXV� WKH FRPSRQHQW

RI ERQG \LHOGV WKDW LV EDVHG RQ ORQJ DYHUDJHV RI H[SHFWHG VKRUW UDWHV ZLOO WUDFN PRYHPHQWV LQ VKRUW

UDWHV TXLWH FORVHO\� 5HVHDUFKHUV WKDW XVH PRYLQJ DYHUDJH HQGSRLQW 9$5V DUH OLNHO\ WR FRQFOXGH WKDW

ORQJ�WHUP LQWHUHVW UDWHV DUH WRR VPRRWK LI WKH\ EHOLHYH WKDW WHUP SUHPLXPV VKRXOG EH FRQVWDQW� 7KLV

YLHZ RI WKH WHUP VWUXFWXUH ZDV H[SUHVVHG E\ &DPSEHOO DQG 6KLOOHU ������� ZKR FRQFOXGHG WKDW ?ORQJ

UDWHV XQGHUUHDFW WR VKRUW�WHUP LQWHUHVW UDWHV�� $OWHUQDWLYHO\� UHVHDUFKHUV WKDW XVH PRYLQJ DYHUDJH

HQGSRLQW 9$5V PD\ VXSSRUW DUJXPHQWV WKDW WHUP SUHPLXPV YDU\ FRQVLGHUDEO\ LQ D FRXQWHUF\FOLFDO

IDVKLRQ_LQ SDUWLFXODU� WKDW UHVLGXDO HVWLPDWHV RI WHUP SUHPLXPV PRYH ZLWK WKH ORQJ�VKRUW \LHOG

VSUHDG�

7KH ERWWRP SDQHO VKRZV WKH UHVLGXDO HVWLPDWH EDVHG RQ WKH 9$5 VSHFLpFDWLRQ ZLWK VKLIWLQJ

��



HQGSRLQWV� 7LPH�YDULDWLRQ LQ WHUP SUHPLXPV LV PXFK VPDOOHU ZKHQ WKH VKLIWLQJ HQGSRLQWV 9$5

LV XVHG WR DSSUR[LPDWH PDUNHW H[SHFWDWLRQV� 9DULDWLRQ LQ ERQG \LHOGV ODUJHO\ UHqHFWV FXUUHQW DQG

H[SHFWHG PRYHPHQWV LQ VKRUW UDWHV� :LWK ERQG WUDGHUV
 H[SHFWDWLRQV DSSUR[LPDWHG E\ WKH VKLIWLQJ

HQGSRLQWV 9$5� UHVXOWV VXSSRUW WKH K\SRWKHVLV WKDW WKH WHUP VWUXFWXUH RI LQWHUHVW UDWHV LV DQ

LPSRUWDQW WUDQVPLVVLRQ FKDQQHO RI PRQHWDU\ SROLF\�

7KH VKLIWLQJ HQGSRLQWV PRGHO VXJJHVWV WKDW WKH OLRQ
V VKDUH RI KLVWRULFDO PRYHPHQWV LQ \LHOGV

UHqHFWV FKDQJLQJ PDUNHW H[SHFWDWLRQV IRU IXWXUH VKRUW UDWHV� 0DQ\ SUHYLRXV VWXGLHV ZKLFK DWWULEXWHG

VXEVWDQWLDO YDULDWLRQ LQ ERQG \LHOGV WR WHUP SUHPLXPV ZHUH EDVHG RQ 9$5 VSHFLpFDWLRQV ZLWK

HLWKHU p[HG RU PRYLQJ DYHUDJH HQGSRLQWV� $OWKRXJK WKHVH WZR 9$5 VSHFLpFDWLRQV KDYH EHHQ XVHG

IUHTXHQWO\ LQ SDVW HPSLULFDO ZRUN� WKH VKLIWLQJ HQGSRLQWV 9$5 FRPHV FORVHU WR PDWFKLQJ REVHUYDEOH

ORQJ�KRUL]RQ PDUNHW H[SHFWDWLRQV� 7KXV� WKLV 9$5 VSHFLpFDWLRQ DSSHDUV WR EH D SUHIHUUHG HPSLULFDO

SUR[\ IRU PDUNHW H[SHFWDWLRQV�

� &RQFOXGLQJ U HPDU NV

,Q PDQ\ PDFURHFRQRPLF PRGHOV� DQ LPSRUWDQW WUDQVPLVVLRQ FKDQQHO RI PRQHWDU\ SROLF\ LV YDULDWLRQ

LQ WKH YDOXH RI ZHDOWK DQG WKH FRVW RI ERUURZHG IXQGV GXH WR SROLF\�LQGXFHG FKDQJHV LQ ORQJ�WHUP

LQWHUHVW UDWHV� %HFDXVH PRVW FHQWUDO EDQNV GLUHFWO\ FRQWURO LQWHUHVW UDWHV RQO\ LQ VKRUW�WHUP EDQNLQJ

PDUNHWV� WKLV LPSOLHV WKDW PRQHWDU\ SROLF\ LV FRQGXFWHG PRUH E\ DXFWLRQ PDUNHW SHUFHSWLRQV RI

FXUUHQW DQG DQWLFLSDWHG SROLF\ DFWLRQV WKDQ E\ UHFHQW DFWLYLWLHV RI WKH FHQWUDO EDQN WUDGLQJ GHVN�

&RQVHTXHQWO\� DXFWLRQ PDUNHW SULFHV DUH PRQLWRUHG E\ SROLF\ DXWKRULWLHV DQG REVHUYHUV� QRW RQO\

EHFDXVH TXRWDWLRQV DUH DYDLODEOH RQ D PRUH WLPHO\ EDVLV WKDQ RWKHU PHDVXUHPHQWV RI HFRQRPLF

DFWLYLW\ EXW DOVR WR GLVFHUQ PDUNHW H[SHFWDWLRQV�

$V QRWHG HDUOLHU� WKLV VW\OL]HG FKDUDFWHUL]DWLRQ RI PRQHWDU\ SROLF\ WUDQVPLVVLRQ UHVWV RQ D QXPEHU

RI DVVXPSWLRQV� RI ZKLFK WKH PRVW EHOHDJXHUHG LV WKH H[SHFWDWLRQV K\SRWKHVLV� 1RW RQO\ DUH YDULRXV

LPSOLFDWLRQV RI WKH H[SHFWDWLRQV K\SRWKHVLV URXWLQHO\ UHMHFWHG LQ SRVWZDU HPSLULFDO OLWHUDWXUH EXW�

DV LOOXVWUDWHG LQ WKLV SDSHU� PXOWLSHULRG SUHGLFWLRQV RI VWDQGDUG WLPH VHULHV PRGHOV RI VKRUW�WHUP

LQWHUHVW UDWHV SURYLGH UHODWLYH SRRU WUDFNLQJ HVWLPDWHV RI KLVWRULFDO ERQG UDWHV�

7KH GLrFXOW\� RI FRXUVH� LV WKDW UHVHDUFKHUV FDQQRW UHMHFW WKH K\SRWKHVLV WKDW ERQG \LHOGV DUH

QRQVWDWLRQDU\ IRU VDPSOHV WKDW LQFOXGH WKH ����V DQG ����V� 7KLV LV QRWHZRUWK\ EHFDXVH� E\ WKH

)LVKHU HTXDWLRQ� DQ LPSRUWDQW FRPSRQHQW RI ERQG UDWHV LV H[SHFWHG LQqDWLRQ� DQG QRQVWDWLRQDULW\ LV

��



QRW UHMHFWHG DOVR IRU SRVWZDU UDWHV RI LQqDWLRQ LQ FRQVXPHU SULFH LQGH[HV� )XUWKHU� LI WKH VWRFKDVWLF

SURFHVV RI WKH VKRUW UDWH FRQWUROOHG E\ WKH SROLF\ DXWKRULW\ LV VXrFLHQW XQGHU WKH H[SHFWDWLRQV

K\SRWKHVLV WR H[SODLQ PXFK RI WKH YDULDWLRQ LQ ERQG \LHOGV� WKHQ WKH PRGHO RI WKH VKRUW UDWH SURFHVV

QHHGV WR FDSWXUH WKH UHVSRQVH RI WKH VKRUW SROLF\ UDWH WR WKH EHKDYLRU RI LQqDWLRQ� 7KH DSSURDFK

DGRSWHG LQ WKLV SDSHU LV WR UHSUHVHQW ERQG WUDGHU H[SHFWDWLRQV E\ VPDOO 9$5V WKDW DFFRPPRGDWH

UHODWLRQVKLSV DPRQJ H[SHFWDWLRQV RI LQqDWLRQ DQG RI LQWHUHVW UDWHV�

$ VLJQLpFDQW GHSDUWXUH LQ WKLV SDSHU� KRZHYHU� LV WR UHSUHVHQW PDUNHW H[SHFWDWLRQV E\ OLQHDU

H[SDQVLRQV DURXQG ORQJ�UXQ H[SHFWDWLRQV� WHUPHG ?HQGSRLQWV�� 7KHVH HQGSRLQWV PD\ EH p[HG� PD\

VKLIW� RU PD\ EH QRQVWDWLRQDU\� $OO PRGHOV LQ WKLV FODVV FDQ EH ZULWWHQ DV HQGSRLQW�UHYHUWLQJ�

$Q LPSRUWDQW HPSLULFDO pQGLQJ� VKRZQ LQ YDULRXV ZD\V LQ WKLV SDSHU� LV WKDW WKH HVWLPDWHG

HLJHQYDOXHV RI HQGSRLQW�UHYHUWLQJ 9$5V DUH UHODWLYHO\ XQLPSRUWDQW IRU ORQJ�KRUL]RQ SUHGLFWLRQV�

VXFK DV ORQJ�PDWXULW\ ERQGV� EHFDXVH DOO HQGSRLQWV� p[HG� VKLIWLQJ� RU QRQVWDWLRQDU\� DUH UHDFKHG

UHODWLYHO\ HDUO\ LQ WKH IRUHFDVW KRUL]RQ�

%\ FRQWUDVW� WKH VSHFLpFDWLRQ RI ORQJ�KRUL]RQ H[SHFWDWLRQV LV RI SLYRWDO LPSRUWDQFH� 6WDQGDUG

9$5V RoHU WZR RSWLRQV� WKDW YDULDEOHV DUH PHDQ�UHYHUWLQJ RU GLoHUHQFH�VWDWLRQDU\� 7KH

PHDQ�UHYHUWLQJ 9$5 LV WKH ZRUNKRUVH RI PRGHUQ PDFURHFRQRPLF DQDO\VLV� DQG PDQ\ HPSLULFDO

IHDWXUHV RI WKLV VSHFLpFDWLRQ KDYH EHFRPH VW\OL]HG IDFWV LQ DQDO\VHV RI PRQHWDU\ SROLF\�

8QIRUWXQDWHO\� LQ WKLV VSHFLpFDWLRQ WKH HQGSRLQWV RI 9$5 YDULDEOHV DUH p[HG� ZLWK WKH XQUHDOLVWLF

LPSOLFDWLRQ WKDW PDUNHW SHUFHSWLRQV RI WKH ORQJ�UXQ LQqDWLRQ WDUJHW RI SROLF\ DUH LQGHSHQGHQW

RI DFWXDO LQqDWLRQ� 7KLV ?p[HG� HQGSRLQWV VSHFLpFDWLRQ SURYLGHV QHDUO\ FRQVWDQW SUHGLFWLRQV RI

ORQJ�KRUL]RQ LQqDWLRQ DQG WKH H[SHFWHG VKRUW UDWH FRPSRQHQW RI ORQJ ERQG \LHOGV� &RQVHTXHQWO\�

WKH LPSOLHG WHUP SUHPLXPV RI ERQGV WKDW DUH UHTXLUHG WR PDWFK KLVWRULFDO ERQG UDWHV VZDPS WKH

IRUZDUG VKRUW UDWH SUHGLFWLRQV RI WKH PHDQ�UHYHUWLQJ 9$5��� 7KXV� E\ GHIDXOW� XQGHU p[HG HQGSRLQWV

WKH PDLQ FKDQQHO IRU VKRUW UDWH H[SHFWDWLRQV WR LQqXHQFH ERQG \LHOGV LV WKURXJK WLPH�YDU\LQJ WHUP

SUHPLXPV� 7KLV FKDQQHO� KRZHYHU� UHTXLUHV WKDW WKH OHYHO RI WKH VKRUW UDWH LV D VRXUFH RI YDULDWLRQ

LQ WHUP SUHPLXPV_SHUKDSV DORQJ WKH OLQHV RI WKH &R[�,QJHUVROO�5RVV VTXDUH�URRW VSHFLpFDWLRQ RI

VKRUW UDWH YRODWLOLW\�

7XUQLQJ WR WKH RWKHU FRQYHQWLRQDO VSHFLpFDWLRQ� WKH HQGSRLQWV RI WKH GLoHUHQFH�VWDWLRQDU\ 9$5

�� $ V QR WH G E\ . R ] LF N L D QG 7 LQVOH \ �� � � � �� LQF OXGLQJ OR QJ �PD WXULW\ UD WH V LQWR WKH VWD WH Y H F WR U� VXF K D V SUR SR VH G E\
PD Q\ PXOWL�ID F WR U WH UP VWUXF WXUH PR GH OV� QH H G QR W H OLPLQD WH WKH SUR EOH P R I p[ H G H QGSR LQWV LQ OR QJ �KR UL] R Q IR UH F D VWV
EH F D XVH WKH OR QJ �KR UL] R Q H [ SH F WD WLR QV R I WKH VH Y D ULD EOH V D OVR UH PD LQ p[ H G�
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DUH PRYLQJ DYHUDJHV RI GLoHUHQFH�VWDWLRQDU\ VWDWHV DQG� DV D UHVXOW� DUH DOVR ,���� $V LOOXVWUDWHG LQ

HDUOLHU VHFWLRQV� WKHVH ?PRYLQJ DYHUDJH� HQGSRLQWV PRYH FORVHO\ ZLWK UHDOL]DWLRQV RI VWDWH YDULDEOHV

DQG SURYLGH SRRU SUHGLFWLRQV RI ORQJ�KRUL]RQ H[SHFWDWLRQV DQG ORQJ�PDWXULW\ \LHOGV XQGHU FRQVWDQW

WHUP SUHPLXP DVVXPSWLRQV�

1RW DOO QRQVWDWLRQDU\ YDULDEOHV DUH ,���� DQG WKH SUHIHUUHG VSHFLpFDWLRQ LQ WKLV SDSHU LV WKDW

HQGSRLQWV RI H[SHFWDWLRQV VKLIW LI DJHQWV GHWHFW VKLIWV LQ WKH ORQJ�UXQ WDUJHWV RI PRQHWDU\ SROLF\�

%\ WKH )LVKHU HTXDWLRQ� DQG DVVXPLQJ DIWHU�WD[ UHDO UDWHV DUH VWDWLRQDU\� WKH WD[�DGMXVWHG HQGSRLQW

RI QRPLQDO LQWHUHVW UDWHV LV OLQNHG WR WKH ORQJ�UXQ SROLF\ WDUJHW IRU LQqDWLRQ� +RZHYHU� LPSRUWDQW

UHVXOWV RI WKLV SDSHU DUH WKDW ERQG UDWHV DUH GULYHQ E\ PDUNHW SHUFHSWLRQV RI SROLF\ WDUJHWV DQG

WKHUH DSSHDU WR EH OHQJWK\ OHDUQLQJ ODJV EHWZHHQ DFWXDO VKLIWV LQ LQGLFDWRUV RI SROLF\ WDUJHWV� VXFK

DV WKH H[SHGLHQW SUR[\ RI LQqDWLRQ FKDQJHSRLQWV XVHG KHUH� DQG VKLIWV DV HVWLPDWHG E\ PDUNHWV�

)LQDOO\� WKH VKLIWLQJ HQGSRLQWV 9$5 SUHIHUUHG LQ WKLV SDSHU LV IRUPXODWHG LQ DQ RSHQ 9$5 IRUPDW�

7KDW LV� WKH KLVWRULFDO HYROXWLRQ RI WKH VKLIWLQJ LQqDWLRQ HQGSRLQW SHUFHLYHG E\ DJHQWV LV PHDVXUHG

EXW QRW PRGHOHG ZLWKLQ WKH 9$5 SUR[\ IRU PDUNHW H[SHFWDWLRQV� 2QH VWDUW LQ WKH GLUHFWLRQ RI DQ

HQGRJHQRXV GHVFULSWLRQ RI VKLIWLQJ PDUNHW SHUFHSWLRQV LV WKH PRGHO RI VLPXODWHG OHDUQLQJ DJHQWV

ZKR WHVW IRU VLJQLpFDQW FKDQJHV LQ ORQJ�UXQ RXWFRPHV� RXWOLQHG LQ VHFWLRQ ��
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5HIHUHQFHV

$QGUHZV� '�� ����� ?7HVWV IRU 3DUDPHWHU ,QVWDELOLW\ DQG 6WUXFWXUDO &KDQJH ZLWK 8QNQRZQ

&KDQJH 3RLQW�� (FRQRPHWULFD� ������ -XO\� �������

%DFNXV� '� DQG 6� =LQ� ����� ?/RQJ�0HPRU\ ,QqDWLRQ 8QFHUWDLQW\� (YLGHQFH IURP WKH 7HUP

6WUXFWXUH RI ,QWHUHVW 5DWHV�� -RXUQDO RI 0RQH\� &UHGLW� DQG %DQNLQJ� ����� $XJXVW� ��������
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