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3 UHOLPLQDU\ DQG ,QFRPSOHWH
'R QRW TX RWH ZLWKRX W SHUPLV V LRQ

& RPPHQWV ZHOFRPH

$EVW U DF W � 7 KLV SD SH U SUH VH QWV D VLPSOH H [ SR QH QWLD O�D rQH PR GH O R I WKH WH UP
VWUXF WXUH WKD W UH SOLF D WH V WKH ID LOXUH R I WKH H [ SH F WD WLR QV K\ SR WKH VLV T XLWH Z H OO�
7 KH PR GH O KD V WZ R *D XVVLD Q VWD WH Y D ULD EOH V� 8 QGH U WKH H T XLY D OH QW PD UWLQJ D OH
PH D VXUH � ER WK VWD WH Y D ULD EOH V �WKH VKR UW UD WH D QG LWV VWR F KD VWLF PH D Q� GH WH UPLQH
WKH VKD SH R I WKH \ LH OG F XUY H � Z KLOH XQGH U WKH SK\ VLF D O PH D VXUH WKH VKR UW UD WH LV
0 D UN R Y LD Q� 7 KXV LQVWD QWD QH R XV IR UZ D UG UD WH V KD Y H D F OD VVLF D O H UUR UV�LQ�Y D ULD EOH V
VWUXF WXUH � 7 KH \ D UH PR Y H G E\ WZ R Y D ULD EOH V �WKD W D UH LQGH SH QGH QW XQGH U WKH
SK\ VLF D O PH D VXUH �� EXW WKH VKR UW�WH UP LQWH UH VW UD WH LV QR W PR Y H G E\ R QH R I WKH P�
7 KLV PR GH O VKR Z V WKD W VWR F KD VWLF Y R OD WLOLW\ LV QR W UH T XLUH G WR PR GH O WKH ID LOXUH
R I WKH H [ SH F WD WLR QV K\ SR WKH VLV� 7 KH N H \ LV VWR F KD VWLF ULVN SUH PLD �

�� ,QW U RGXF W LRQ

,Q LWV VWURQJ IRUP� WKH H[SHFWDWLRQV K\SRWKHVLV DVVHUWV WKDW LQVWDQWDQHRXV IRUZDUG
UDWHV DUH WKH FRQGLWLRQDO H[SHFWDWLRQV RI WKH IXWXUH VKRUW WHUP LQWHUHVW UDWH� )LVKHU
DQG *LOOHV ������ KDYH VKRZQ WKDW ZKHQ WKH VWURQJ IRUP RI WKH H[SHFWDWLRQV K\�
SRWKHVLV KROGV DQG WKHUH DUH D pQLWH QXPEHU RI 0DUNRYLDQ VWDWH YDULDEOHV� WKH \LHOG
FXUYH LV EL]DUUH� ,W LV D VLQH ZDYH ZLWK UDQGRP DPSOLWXGH DQG SKDVH� $ ZHDNHU
IRUP RI WKH H[SHFWDWLRQV K\SRWKHVLV GRHV QRW UHTXLUH IRUZDUG UDWHV WR EH XQELDVHG
SUHGLFWRUV RI IXWXUH VSRW UDWHV� ,W UHTXLUHV RQO\ WKDW WKH ELDV RI IRUZDUG UDWHV EH D
GHWHUPLQLVWLF IXQFWLRQ RI PDWXULW\� 7KLV ZHDN IRUP RI WKH H[SHFWDWLRQV K\SRWKHVLV
FDQ EH PRGHOHG ZLWK VWDWH�LQGHSHQGHQW YRODWLOLWLHV DQG ULVN SUHPLD�� 8QGHU WKH
ZHDN IRUP� UHJUHVVLRQV RI WKH FKDQJH LQ ERQG \LHOGV RQ WKH VORSH RI WKH \LHOG FXUYH
ZLOO SURGXFH D VORSH FRHrFLHQW RI XQLW\� )RU 8�6� GDWD� WKLV LPSOLFDWLRQ RI WKH ZHDN
IRUP KDV EHHQ FRQVLVWHQWO\ UHMHFWHG� 6HH IRU H[DPSOH &DPSEHOO DQG 6KLOOHU �������
7KLV SDSHU LV D FRPSOHPHQWDU\ PRGHOLQJ H[HUFLVH WR )LVKHU DQG *LOOHV �������

+HUH , SUHVHQW D VLPSOH PRGHO WKDW pWV ZHOO WKH HPSLULFDO IDLOXUH RI WKH ZHDN IURP

'DWH� -D QXD U\ � � � � � � � � D SSH QGL[ D GGH G 0 D UF K � � � � � � � �
-( / & ODV V LpFDWLRQ� *� � �
.H\ ZRUGV DQG SKUDV HV � ([ SR QH QWLD O D rQH PR GH OV� WH UP VWUXF WXUH � H [ SH F WD WLR QV K\ SR WKH VLV�
7 KH Y LH Z V H [ SUH VVH G KH UH LQ D UH WKH D XWKR U
V D QG GR QR W QH F H VVD ULO\ UH qH F W WKR VH R I WKH ) H GH UD O
5H VH UY H %D QN R I $ WOD QWD R U WKH ) H GH UD O 5H VH UY H 6\ VWH P� , WKD QN *UH J ' XoH H D QG & KULVWLD Q *LOOH V
IR U KH OSIXO GLVF XVVLR QV�
�6H H & D PSEH OO �� � � � ��
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RI WKH H[SHFWDWLRQV K\SRWKHVLV� , VKRZ WKDW WKH NH\ WR PRGHOLQJ WKH IDLOXUH RI WKH
ZHDN IRUP LV WR PDNH WKH SULFH RI LQWHUHVW�UDWH ULVN GHSHQG RQ D PHDQ�UHYHUWLQJ
VWDWH YDULDEOH WKDW LV LQGHSHQGHQW RI WKH LQWHUHVW UDWH�
:H FDQ HPEHG WKLV SXUH�pQDQFH PRGHO LQ D JHQHUDO�HTXLOLEULXP IUDPHZRUN DQG

SURYLGH DQ LQWHUSUHWDWLRQ LQ WHUPV RI WKH EHKDYLRU RI WKH PRQHWDU\ DXWKRULW\� ,Q
WKH VLPSOHVW VHWWLQJ XWLOLW\ GHSHQGV DGGLWLYHO\ RQ WKH ORJ RI UHDO EDODQFHV� DQG FRQ�
VHTXHQWO\ WKH QRPLQDO SULFH RI ULVN HTXDOV WKH YRODWLOLW\ RI WKH QRPLQDO PRQH\ VXS�
SO\ SOXV WKH YRODWLOLW\ RI WKH VKRUW�WHUP QRPLQDO LQWHUHVW UDWH� ,Q WKLV JHQHUDO�
HTXLOLEULXP IUDPHZRUN� WKH PRQHWDU\ DXWKRULW\ VHWV WKH VKRUW�WHUP LQWHUHVW UDWH DV
D IXQFWLRQ RI D VHW RI VWDWH YDULDEOHV� 7KLV LQWHUHVW�UDWH UXOH� KRZHYHU� GRHV QRW
FRPSOHWHO\ GHWHUPLQH WKH G\QDPLFV RI QRPLQDO PRQH\ JURZWK� ,I DGGLWLRQDO VWDWH
YDULDEOHV DUH UHTXLUHG WR GHVFULEH WKH YRODWLOLW\ RI PRQH\ JURZWK� WKHQ WKH QRPLQDO
SULFH RI ULVN ZLOO KDYH D FRPSRQHQW WKDW LV LQGHSHQGHQW RI WKH LQWHUHVW UDWH�

�� 7 KH P RGHO

7KH JHQHUDO VHWWLQJ� 7KH FDVH , ZLOO FRQVLGHU IDOOV LQ WKH IROORZLQJ PRUH JHQHUDO
VHWWLQJ� 7KHUH LV D YHFWRU RI G0DUNRYLDQ VWDWH YDULDEOHV� ;�W�� WKDW HYROYH DFFRUGLQJ
WR WKH IROORZLQJ VWRFKDVWLF GLoHUHQWLDO HTXDWLRQV �6'(V��

G;�W�  z;�;�W�� GW� �;�;�W�� G: �W�� �����

ZKHUH : LV D YHFWRU RI G LQGHSHQGHQW %URZQLDQ PRWLRQV� 7KH VKRUW�WHUP ULVN�IUHH
LQWHUHVW UDWH DQG WKH SULFH RI ULVN YHFWRU DUH GHWHUPLQHG E\ IXQFWLRQV RI WKH VWDWH
YDULDEOHV�

U�W�  5�;�W�� DQG y�W�  / �;�W��� �����

8QGHU WKH VWDQGDUG HTXLYDOHQW PDUWLQJDOH PHDVXUH WKH GULIW RI WKH VWDWH YDULDEOHV
LV JLYHQ E\ Ez;�;�W��� ZKHUHEz;�[�  z;�[�b �;�[� / �[�� �����

'XrH DQG .DQ ������ VKRZ WKDW DV ORQJ DV 5�[�� Ez;�[�� DQG �;�[��;�[�
! DUH

DrQH LQ [� WKHQ �VXEMHFW WR WKH H[LVWHQFH RI D VROXWLRQ WR WKH 6'(V XQGHU WKH
HTXLYDOHQW PDUWLQJDOH PHDVXUH� WKH SULFH DW WLPH W RI D ]HUR�FRXSRQ ERQG WKDW SD\V
RQH XQLW DW WLPH 7 LV JLYHQ E\ S�W� 7 �  3 �;�W�� 7 b W�� ZKHUH
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ZKHUH %��� LV D YHFWRU RI IDFWRU ORDGLQJV� 1RWH WKDW VLQFH S�7� 7 �  3 �;�7 �� ��  ��
ZH PXVW KDYH $���  %L���  � IRU DOO L�
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,I *L  � IRU L  �� � � � � G� WKHQ WKH GLVWULEXWLRQ RI VWDWH YDULDEOHV LV *DXVVLDQ�

7KH SDUWLFXODU PRGHO� 7KHUH DUH WZR VWDWH YDULDEOHV�
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7KH VKRUW�WHUP LQWHUHVW UDWH LV U� U�W�  5�U�W�� ]�W��� ZKHUH 5�U� ]�  U� 8QGHU
WKH SK\VLFDO PHDVXUH WKH WZR VWDWH YDULDEOHV DUH LQGHSHQGHQW� /HW
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ZKHUH xL� �L� DQG vL DUH FRQVWDQW SDUDPHWHUV� , DVVXPH xL ! � DQG vL ! �� 7KH
VWRFKDVWLF GLoHUHQWLDO HTXDWLRQV �6'(V� IRU WKH VWDWH YDULDEOHV DUH JLYHQ E\

GU�W�  xU �vU b U�W�� GW� �U G:��W� ����D�

G]�W�  x] �v] b ]�W�� GW� �] G:��W�� ����E�

ZKHUH :� DQG :� DUH LQGHSHQGHQW %URZQLDQ PRWLRQV� 7KH VWDWH YDULDEOHV DUH
LQGHSHQGHQWO\ FRQGLWLRQDOO\ QRUPDOO\ GLVWULEXWHG� 7KH FRQGLWLRQDO H[SHFWDWLRQV DQG
YDULDQFHV DUH JLYHQ E\
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7KH XQFRQGLWLRQDO PHDQV DQG YDULDQFHV DUH JLYHQ E\
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7KH NH\ IHDWXUH RI WKH PRGHO LV WKH SULFH RI ULVN YHFWRU� ZKLFK , PRGHO XVLQJ DQ

LGHD IURP &KDFNR ������� /HW WKH SULFH RI ULVN IXQFWLRQ EH JLYHQ E\
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ZKHUH ExL DQG Ev] DUH FRQVWDQW SDUDPHWHUV� 2UGLQDULO\� LQ D *DXVVLDQ PRGHO� WKH SULFH
RI ULVN LV QRW VWDWH�GHSHQGHQW� :LWKRXW VXFK VWDWH�GHSHQGHQFH� WKH ZHDN IRUP RI
WKH H[SHFWDWLRQV K\SRWKHVLV ZLOO KROG� $OVR QRWH WKDW WKH SULFH RI LQWHUHVW�UDWH ULVN
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LV GULYHQ �LQ SDUW� E\ WKH VHFRQG IDFWRU� �7KH PRGHO GRHV D JRRG MRE HYHQ LI WKH
SULFH RI VHFRQG�IDFWRU ULVN LV FRQVWUDLQHG WR EH ]HUR��
)ROORZLQJ ������ WKH ULVN�DGMXVWHG GULIW LV JLYHQ E\
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7KH 6'(V XQGHU WKH HTXLYDOHQW PDUWLQJDOH PHDVXUH DUH JLYHQ E\

GU�W�  ExU �]�W�b U�W�� GW� �U GF:��W� �����D�

G]�W�  Ex] �Ev] b ]�W�� GW� �] GF:��W�� �����E�

7KLV LV DQ H[SRQHQWLDO�DrQH PRGHO RI WKH WHUP VWUXFWXUH VLQFH 5�U� ]�� Ez;�U� ]�� DQG
�;�U� ]��;�U� ]�

! DUH DOO DrQH LQ U DQG ]� 7KHUHIRUH ERQG SULFHV KDYH WKH IROORZLQJ
IRUP�
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LV GHWHUPLQLVWLF DQG LPSRXQGHG LQ WKH FRQVWDQW WHUP� ,W SOD\V QR UROH LQ WKH IDLOXUH
RI WKH ZHDN IRUP RI WKH H[SHFWDWLRQV K\SRWKHVLV LQ WKLV PRGHO�
=HUR�FRXSRQ \LHOGV DUH JLYHQ E\ \�W� 7 �  < �U�W�� ]�W�� 7 b W� ZKHUH
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2QH PHDVXUH RI WKH WHUP SUHPLXP LV WKH GLoHUHQFH EHWZHHQ WKH \LHOG WR PDWXULW\

RQ D ]HUR�FRXSRQ ERQG DQG WKH DYHUDJH H[SHFWHG VKRUW�WHUP LQWHUHVW UDWH RYHU WKH
VDPH KRUL]RQ�
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:H FDQ PDNH WKH SUHPLXP LQGHSHQGHQW RI U E\ VHWWLQJ ExU  xU ZLWKRXW FKDQJLQJ
WKH FKDUDFWHU RI WKH PRGHO�

+ROGLQJ SHULRG UHWXUQV� 'HpQH WKH KROGLQJ SHULRG UHWXUQ RYHU WKH SHULRG IURP
W WR W� r RQ D ERQG WKDW PDWXUHV DW WLPH 7 DV

K�W� 7� r� � 
ORJ�S�W� r� 7 ��b ORJ�S�W� 7 ��
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,Q WHUPV RI IRUZDUG UDWHV� ZH FDQ ZULWH ������ DV
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8QGHU WKH H[SHFWDWLRQV K\SRWKHVLV� IRUZDUG UDWHV DUH PDUWLQJDOHV� DQG WKXV WKH FRQ�
GLWLRQDO H[SHFWDWLRQ RI WKH VHFRQG WHUP RQ WKH ULJKW�KDQG VLGH RI ������ LV LGHQWLFDOO\
]HUR� ,Q WKLV FDVH� WKH H[SHFWHG KROGLQJ SHULRG UHWXUQ RQ DOO ERQGV LV WKH VDPH�
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/HWWLQJ 3 �[� �� EH WKH IXQFWLRQ IURP VWDWH YDULDEOH DQG PDWXULW\ ��  7 b W�
WR ERQG SULFHV� ZH FDQ ZULWH WKH QXPHUDWRU RI ������ LQ WHUPV RI WKH JHQHUDO
H[SRQHQWLDO�DrQH PRGHO DV

IORJ�3 �[�W�� � b r��b ORJ�3 �[�W�� ���J�
IORJ�3 �[�W� r�� � b r��b ORJ�3 �[�W�� � b r��J � ������

7KH pUVW WHUP LQ ������ FDSWXUHV WKH HoHFW RI UHGXFLQJ WKH PDWXULW\ DQG GHSHQGV
RQO\ RQ WKH IRUZDUG UDWH FXUYH DW WLPH W� 7KH VHFRQG WHUP FDSWXUHV WKH HoHFW RI
FKDQJLQJ WKH VWDWH YDULDEOHV DQG GHSHQGV RQ KRZ WKH VWDWH YDULDEOHV DFWXDOO\ FKDQJH
RYHU WKH KROGLQJ SHULRG� 7DNLQJ WKH XQFRQGLWLRQDO H[SHFWDWLRQ RI ������ OHDYHV RQO\
WKH pUVW WHUP� ORJ�3 �v� � b r��b ORJ�3 �v� ���� VLQFH WKH IDFWRUV DUH QRW H[SHFWHG WR
FKDQJH DW WKHUH XQFRQGLWLRQDO PHDQV� &RQGLWLRQDO H[SHFWHG KROGLQJ SHULRG UHWXUQV
FDQ EH FDOFXODWHG XVLQJ WKH FRQGLWLRQDO H[SHFWDWLRQV RI WKH VWDWH YDULDEOHV�
8VLQJ ����� DQG ������� ZH FDQ ZULWH WKH �FRQGLWLRQDO� H[SHFWHG KROGLQJ SHULRG

UHWXUQ LQ WHUPV RI WKH IDFWRU ORDGLQJV DQG VWDWH YDULDEOHV DV
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1RWH WKDW IRU �  r� WKH H[SHFWHG KROGLQJ�SHULRG UHWXUQ LV VLPSO\ WKH \LHOG WR
PDWXULW\ IRU WKH ERQG� +�U� ]� r� r�  < �U� ]� r�� :H FDQ PHDVXUH H[FHVV H[SHFWHG
KROGLQJ�SHULRG SUHPLXP DV IROORZV� +�U� ]� �� r�b < �U� ]� r�� 7KH IDFWRU ORDGLQJ RQ
WKH LQWHUHVW UDWH IRU H[FHVV H[SHFWHG UHWXUQV LV JLYHQ E\
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1RWH WKDW IRU � ! r� VLJQ>�U��� r�@  VLJQ>xUb AxU@� 7KH HPSLULFDO pQGLQJ WKDW H[FHVV
H[SHFWHG KROGLQJ SHULRG UHWXUQV LV LQFUHDVLQJ LQ WKH LQWHUHVW UDWH UHTXLUHV xU ! AxU�
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�� ) RU Z DU G U DW HV DQG W KH I XW XU H VKRU W U DW H

&RQVLGHU WKH IRUZDUG UDWH DV D SUHGLFWRU RI WKH IXWXUH VKRUW�WHUP LQWHUHVW UDWH�
7KH UHODWLRQVKLS pWV WKH FODVVLFDO HUURUV�LQ�YDULDEOHV PRGHO� 6LQFH WKH VKRUW UDWH LV
0DUNRYLDQ� LWV FRQGLWLRQDO H[SHFWDWLRQ GHSHQGV RQO\ RQ LWV FXUUHQW YDOXH� U�W�� %XW
IRUZDUG UDWHV GHSHQG RQ ERWK U�W� DQG WKH LQGHSHQGHQW YDULDEOH ]�W��

�6H H + R R N H U �� � � � � IR U D Q H PSLULF D O LQY H VWLJ D WLR Q R I KR OGLQJ �SH ULR G UH WXUQV�
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7KH WKHRUHWLFDO UHJUHVVLRQ FRHrFLHQW HTXDOV

&RY>U�W� ��� I�W� W� ��@

9DU>I�W� W� ��@
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ZKHUH 9DU> c @ DQG &RY> c � c @ DUH WKH XQFRQGLWLRQDO YDULDQFH DQG XQFRQGLWLRQDO FR�
YDULDQFH RSHUDWRUV� /HW
V ORRN DW WKH QXPHUDWRU pUVW�
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1RWH WKDW p���  �� 7KH H[SHFWDWLRQV K\SRWKHVLV LPSOLHV WKDW p���  � IRU DOO � �
7KHUH DUH WZR FKDQQHOV WKURXJK ZKLFK WKH H[SHFWDWLRQV K\SRWKHVLV JHWV YLRODWHG LQ
������ )LUVW� LQ WKH QXPHUDWRU RI ������ ExU � xU� 6HFRQG� DQG PRUH LPSRUWDQWO\�
LQ WKH GHQRPLQDWRU RI ����� WKH VHFRQG IDFWRU LV SUHVHQW� �,I ZH FRQVWUDLQ WKH SULFH
RI ]^ULVN WR EH ]HUR� ����� UHPDLQV FRUUHFW DIWHU FKDQJLQJ Ex] WR x]� ,Q WKLV FDVH ZH
DUH IUHH WR OHW �] JR WR ]HUR� ZKLFK PDNHV ] GHWHUPLQLVWLF DQG HOLPLQDWHV WKH VHFRQG
FKDQQHO�� 7KH VWDQGDUG ZD\ RI PRGHOLQJ WKH SULFH RI ULVN LQ D WHUP VWUXFWXUH PRGHO
ZLWK *DXVVLDQ VWDWH YDULDEOHV HOLPLQDWHV ERWK FKDQQHOV�

�� & DP SEHO O ^ 6KLO O HU U HJU HVVLRQV

&DPSEHOO DQG 6KLOOHU ������ &6 KHUHDIWHU� HVWLPDWHG WZR VHWV RI UHJUHVVLRQV LQ�
YROYLQJ WKH \LHOG VSUHDGV� 7KHVH WHVWV RI WKH H[SHFWDWLRQV K\SRWKHVLV DUH VRPHZKDW
LQGLUHFW�

7KH pUVW VHW RI UHJUHVVLRQV� /HW p���b W� 7 b W� DQG p���b W� 7 b W� EH UHJUHVVLRQ
FRHrFLHQWV LQGH[HG E\ � b W DQG 7 b W IRU W � � � 7 � ,Q WKH pUVW VHW RI UHJUHVVLRQV�
WKH FKDQJH LQ D ]HUR FRXSRQ \LHOG LV UHJUHVVHG RQ WKH VORSH RI WKH \LHOG FXUYH�
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,I FKDQJHV LQ WKH VORSH RI WKH \LHOG �FKDQJHV LQ \�W� 7 � b \�W� ��� DUH GULYHQ ODUJHO\
E\ FKDQJHV LQ WKH ULVN SUHPLD� DQG LI WKRVH ULVN SUHPLD DUH PHDQ UHYHUWLQJ� WKHQ
(W>\��� 7 �@ ZLOO QRW PRYH PXFK LQ UHVSRQVH WR D FKDQJH LQ WKH ULVN SUHPLD� DQG WKH
FRYDULDQFH RQ WKH ULJKW�KDQG VLGH RI ����� ZLOO EH QHJDWLYH� ,Q WKH FXUUHQW PRGHO�
WKH SULFH RI ULVN LV GULYHQ E\ ]� $Q LQFUHDVH LQ ] OHDGV WR DQ LQFUHDVH LQ WKH VORSH
RI WKH FXUYH� 7KLV FDQ EH VHHQ IURP WKH IDFWRU ORDGLQJ IRU ] IRU ]HUR�FRXSRQ ERQGV�
ZKLFK HTXDOV ]HUR DW �  � DQG LQFUHDVHV� 6LQFH ] PRYHV LQGHSHQGHQWO\ RI U� DQG
UHYHUWV WR LWV PHDQ� DQ LQFUHDVH LQ ] OHDGV WR DQ LQFUHDVH LQ WKH VORSH RI WKH FXUYH
EXW GRHV QRW LQFUHDVH H[SHFWHG IXWXUH \LHOGV E\ DV PXFK� 7KH HoHFW ] KDV RQ WKH
\LHOG FXUYH �HLWKHU IRUZDUG UDWHV RU ]HUR�FRXSRQ UDWHV� UHODWLYH WR U GLPLQLVKHV DV
WKH PDWXULW\ JRHV WR ]HUR� ,Q WKH OLPLW� RI FRXUVH� ] KDV QR HoHFW�
)LVKHU DQG *LOOHV �����E� GHULYH H[SUHVVLRQV IRU WKH UHJUHVVLRQ FRHrFLHQWV IRU
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)RU WKH ZHDN IRUP WR KROG� ZH QHHG 9 }�  �� $V EHIRUH� WKHUH DUH WZR FKDQQHOV
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) LJXU H � � &DPSEHOO^6KLOOHU VORSH FRHrFLHQW p���� ��� IRU ��  
�� � � � � � DQG ��  >�� � � ��� ��@�

RQ D PHDVXUH RI WKH VORSH RI WKH \LHOG FXUYH�
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)RU VLPSOLFLW\� , ZLOO WDNH WKH OLPLW DV c� �� SURGXFLQJ�5 7
V W U�V�b U�W� GV
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8VLQJ H[SUHVVLRQV IRU (W>U�V�@ DQG I�W� V�� ZH FDQ FDOFXODWH WKH DV\PSWRWLF UHJUHVVLRQ
FRHrFLHQWV IRU WKHVH UHJUHVVLRQV DV ZHOO�

�� (VW LP DW HV

, HVWLPDWHG WKH PRGHO XVLQJ WKH PD[LPXP OLNHOLKRRG WHFKQLTXH GHYHORSHG E\
&KHQ DQG 6FRWW ������ DQG GHVFULEHG LQ )LVKHU DQG *LOOHV �����D�� 7KH GDWD DUH
HQG�RI�PRQWK ]HUR�FRXSRQ \LHOGV IURP 'HFHPEHU ���� WR 1RYHPEHU ����� H[WUDFWHG
IURP FRXSRQ ERQG SULFHV XVLQJ WKH WHFKQLTXH GHVFULEHG LQ )LVKHU� 1\FKND� DQG
=HUYRV ������� , FKRVH WKH �� DQ ���\HDU \LHOGV WR EH PHDVXUHG ZLWKRXW HUURU DQG
WKH ��� ��� DQG ���\HDU \LHOGV WR EH PHDVXUHG ZLWK DQ DG KRF PHDVXUHPHQW HUURU��

�6LQF H WKH VWD WH Y D ULD EOH V D UH *D XVVLD Q� WKH PR GH O F D Q EH H VWLPD WH G F R QVLVWH QWO\ Z LWK WKH . D OPD Q
pOWH U �Z KLF K LV VXUH O\ D PR UH D H VWKH WLF D OO\ D SSH D OLQJ WH F KQLT XH WKD W WKH R QH XVH G KH UH �� , SOD Q WR
GR VR LQ WKH IXWXUH �
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7 DEO H � � (VWLPDWHG VWUXFWXUDO SDUDPHWHUV �DQG DV\PSWRWLF VWDQ�
GDUG HUURUV��

7DEOH � VKRZV WKH SDUDPHWHU HVWLPDWHV IRU WKH PRGHO�� )URP WKH DV\PSWRWLF
VWDQGDUG HUURUV �LQ WKH VHFRQG URZ�� LW LV HYLGHQW WKDW v]� xU� DQG x] DUH QRW ZHOO�
PHDVXUHG E\ WKH GDWD�
7KH DYHUDJH ]HUR�FRXSRQ DQG IRUZDUG UDWH \LHOG FXUYHV DUH VKRZQ LQ )LJXUH ��

7KH FRHrFLHQW p��� LV SORWWHG LQ )LJXUH �� 7KH &DPSEHOO^6KLOOHU VORSH FRHrFLHQWV
DUH VKRZQ LQ )LJXUH ��

$SSHQGL[ $� 7 KH VW DW H^ SU LF H GHI O DW RU

,Q WKLV DSSHQGL[� , SUHVHQW WKH VWDWH^SULFH GHqDWRU WKDW SURGXFHV WKH LQWHUHVW UDWH
DQG SULFH RI ULVN LQ WKH PRGHO� 7KH VWDWH^SULFH GHqDWRU LV JLYHQ E\ Q�W�  t�W� X�W�
ZKHUH X LV WKH YDOXH RI D EXEEOH DVVHW DQG t LV DQ H[SRQHQWLDO PDUWLQJDOH� ,Q
SDUWLFXDOU�
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&DPSEHOO� -� <� ������� $ GHIHQVH RI WUDGLWLRQDO K\SRWKHVHV DERXW WKH WHUP VWUXF�
WXUH RI LQWHUHVW UDWHV� -RXUQDO RI )LQDQFH ��� ���^����

&DPSEHOO� -� <� DQG 5� -� 6KLOOHU ������� <LHOG VSUHDGV DQG LQWHUHVW UDWH PRYH�
PHQWV� $ ELUG
V H\H YLHZ� 5HYLHZ RI (FRQRPLF 6WXGLHV ��� ���^����

&KHQ� 5��5� DQG /� 6FRWW ������� 0D[LPXP OLNHOLKRRG HVWLPDWLRQ IRU D PXOWLIDFWRU
HTXLOLEULXP PRGHO RI WKH WHUP VWUXFWXUH RI LQWHUHVW UDWHV� -RXUQDO RI )L[HG
,QFRPH 'HFHPEHU� ��^���

'XrH� '� DQG 5� .DQ ������� $ \LHOG�IDFWRU PRGHO RI LQWHUHVW UDWHV�0DWKHPDWLFDO
)LQDQFH � ���� ���^����

)LVKHU� 0� DQG &� *LOOHV �����D�� (VWLPDWLQJ H[SRQHQWLDO�DrQH PRGHOV RI WKH
WHUP VWUXFWXUH� :RUNLQJ SDSHU� %RDUG RI *RYHUQRUV RI WKH )HGHUDO 5HVHUYH
6\VWHP� :DVKLQJWRQ� '&�

)LVKHU� 0� DQG &� *LOOHV �����E�� 7HUP SHUPLD LQ H[SRQHQWLDO�DrQH PRGHOV RI
WKH WHUP VWUXFWXUH� :RUNLQJ SDSHU� %RDUG RI *RYHUQRUV RI WKH )HGHUDO 5HVHUYH
6\VWHP� :DVKLQJWRQ� '&�

)LVKHU� 0� DQG &� *LOOHV ������� $URXQG DQG DURXQG� 7KH H[SHFWDWLRQV K\SRWK�
HVLV� -RXUQDO RI )LQDQFH ��� ���^����

)LVKHU� 0� DQG &� *LOOHV ������� 0RGHOLQJ WKH VWDWH^SULFH GHqDWRU DQG WKH WHUP
VWUXFWXUH RI LQWHUHVW UDWHV� :RUNLQJ SDSHU� )HGHUDO 5HVHUYH %DQN RI $WODQWD�
:DVKLQJWRQ� '&�

)LVKHU� 0�� '� 1\FKND� DQG '� =HUYRV ������� )LWWLQJ WKH WHUP VWUXFWXUH RI LQWHUHVW
UDWHV ZLWK VPRRWKLQJ VSOLQHV� )LQDQFH DQG (FRQRPLFV 'LVFXVVLRQ 6HULHV ��^��
%RDUG RI *RYHUQRUV RI WKH )HGHUDO 5HVHUYH 6\VWHP� :DVKLQJWRQ� '&�

+RRNHU� 0� $� ������� 7KH PDWXULW\ VWUXFWXUH RI WHUP SUHPLD ZLWK WLPH�YDU\LQJ
H[SHFWHG UHWXUQV� :RUNLQJ SDSHU� %RDUG RI *RYHUQRUV RI WKH )HGHUDO 5HVHUYH
6\VWHP� :DVKLQJWRQ '&�

5HVDU F K 'HSDU W P HQW � ) HGHU DO 5HVHU YH %DQN RI $W O DQW D� � � � 0 DU LHW W D 6W �� $W �
O DQW D� * $ � � � � �
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