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SUHGLFWLYH SRZHU RI VSUHDGV� 7KH SDSHU H[SODLQV ZK\ WKH RYHUVWDWHPHQW LV OLNHO\ WR EH SDUWLFXODUO\ ODUJH LQ
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)RUHFDVWV RI LQqDWLRQ SOD\ DQ LPSRUWDQW UROH LQ D ZLGH UDQJH RI HFRQRPLF GHFLVLRQV� LQFOXGLQJ

LQYHVWPHQW GHFLVLRQV� WKH JRYHUQPHQW EXGJHWLQJ SURFHVV� ZDJH QHJRWLDWLRQV� DQG PRQHWDU\ SROLF\

GHFLVLRQV� 2QH SRWHQWLDOO\ XVHIXO VRXUFH RI LQIRUPDWLRQ RQ H[SHFWHG LQqDWLRQ LV WKH WHUP VWUXFWXUH

RI LQWHUHVW UDWHV� ,Q IDFW� D QXPEHU RI DUWLFOHV UHSRUW WKDW WKH VSUHDG EHWZHHQ WKH \LHOGV RQ UHODWLYHO\

ORQJ DQG UHODWLYHO\ VKRUW JRYHUQPHQW VHFXULWLHV KHOS SUHGLFW LQqDWLRQ DW PRGHUDWH WR ORQJ KRUL]RQV�

7KLV SDSHU UHYLVLWV WKH TXHVWLRQ RI ZKHWKHU WKH VSUHDG KHOSV SUHGLFW LQqDWLRQ�

6HYHUDO K\SRWKHVHV UHODWH WKH WHUP VWUXFWXUH VSUHDG WR IXWXUH LQqDWLRQ� 2QH K\SRWKHVLV� DV

UHFHQWO\ H[SRVLWHG LQ (VWUHOOD DQG 0LVKNLQ ������� KROGV WKDW WKH WHUP VWUXFWXUH VSUHDG LV DQ

LQGLFDWRU RI WKH VWDQFH RI PRQHWDU\ SROLF\� $FFRUGLQJ WR WKLV YLHZ� D ORZ VSUHDG UHqHFWV UHODWLYHO\

UHVWULFWLYH PRQHWDU\ SROLF\ EHFDXVH WKH VSUHDG LV ORZ ZKHQ VKRUW�WHUP LQWHUHVW UDWHV DUH KLJK UHODWLYH

WR ORQJ�WHUP LQWHUHVW UDWHV� 7KXV� D ORZ VSUHDG SUHGLFWV WKDW LQ UHVSRQVH WR WKH FRQWUDFWLRQDU\

PRQHWDU\ SROLF\� UHDO DFWLYLW\ ZLOO VORZ DQG LQqDWLRQ ZLOO GHFUHDVH� $ VHFRQG K\SRWKHVLV GHFRPSRVHV

WKH WHUP VWUXFWXUH VSUHDG LQWR WKUHH FRPSRQHQWV� WKH H[SHFWHG UHDO UDWH FKDQJH� WKH H[SHFWHG

LQqDWLRQ FKDQJH� DQG WKH WHUP SUHPLXP� $FFRUGLQJ WR WKLV YLHZ� LI YDULDWLRQ LQ WKH WHUP VWUXFWXUH

VSUHDG LV ODUJHO\ GXH WR YDULDWLRQ LQ H[SHFWHG LQqDWLRQ FKDQJHV� WKHQ WKH WHUP VWUXFWXUH VSUHDG

ZLOO KHOS SUHGLFW LQqDWLRQ FKDQJHV� )DPD ������� -RULRQ DQG 0LVKNLQ ������� (VWUHOOD DQG 0LVKNLQ

������� DQG 'D\ DQG /DQJH ������ KDYH IRXQG HPSLULFDO HYLGHQFH VXJJHVWLQJ WKDW DW PRGHUDWH WR

ORQJ KRUL]RQV RI � WR � \HDU� WKH WHUP VWUXFWXUH VSUHDG KHOSV SUHGLFW LQqDWLRQ FKDQJHV�

2QH LVVXH LQYHVWLJDWHG LQ WKLV SDSHU LV ZKHWKHU HPSLULFDO UHVXOWV LQ VRPH SUHYLRXVO\ SXEOLVKHG

VWXGLHV DFWXDOO\ SURYLGH HYLGHQFH WR VXSSRUW WKH FODLPV WKDW WKH WHUP VWUXFWXUH VSUHDG KHOSV SUHGLFW

LQqDWLRQ� ,Q SDUWLFXODU� PDQ\ HPSLULFDO VWXGLHV HVWLPDWH LQqDWLRQ�FKDQJH HTXDWLRQV LQ ZKLFK WKH

GLoHUHQFH EHWZHHQ H[ SRVWH IXWXUH LQqDWLRQ DQG FXUUHQW LQqDWLRQ LV UHJUHVVHG RQ D FRQVWDQW DQG D

WHUP VWUXFWXUH VSUHDG� 7KHVH VWXGLHV WKHQ XVH WHVWV RI WKH VWDWLVWLFDO VLJQLpFDQFH RI WKH HVWLPDWHG

FRHrFLHQW RQ WKH VSUHDG DQG WKH 5� IURP WKH UHJUHVVLRQ WR SURYLGH HYLGHQFH RQ WKH SUHGLFWLYH

SRZHU RI WKH WHUP VWUXFWXUH VSUHDG IRU WKH IXWXUH SDWK RI LQqDWLRQ� 7KLV SDSHU DUJXHV WKDW VXFK DQ

DSSURDFK LV qDZHG�

7KH qDZ LQ WKH W\SLFDO DSSURDFK FDQ EH WUDFHG WR WKH VSHFLpFDWLRQ RI WKH GHSHQGHQW YDULDEOH

LQ WKH VWDQGDUG LQqDWLRQ�FKDQJH HTXDWLRQ� 7KH GHSHQGHQW YDULDEOH LV WKH GLoHUHQFH EHWZHHQ IXWXUH
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LQqDWLRQ �PHDVXUHG H[ SRVWH� DQG FXUUHQW LQqDWLRQ� &RQVHTXHQWO\� UHJUHVVLRQ 5�V GHVFULEH WKH

SURSRUWLRQ RI WKH YDULDELOLW\ LQ WKH FKDQJH LQ LQqDWLRQ H[SODLQHG E\ WKH UHJUHVVRUV� QRW WKH SURSRUWLRQ

RI WKH YDULDELOLW\ LQ WKH OHYHO RI IXWXUH LQqDWLRQ� )RU PRGHUDWH WR ORQJ KRUL]RQV� WKH OHVV SHUVLVWHQW

LV LQqDWLRQ� WKH OHVV OLNHO\ WKHVH 5�V DUH WR UHqHFW WKH DELOLW\ RI WKH UHJUHVVRUV WR SUHGLFW IXWXUH

LQqDWLRQ DQG WKH PRUH OLNHO\ WKH\ DUH WR UHqHFW FRUUHODWLRQ EHWZHHQ WKH UHJUHVVRUV DQG FXUUHQW

LQqDWLRQ� 6LPLODU SUREOHPV DULVH ZKHQ WU\LQJ WR LQWHUSUHW WKH PHDQLQJ RI VWDWLVWLFDO VLJQLpFDQFH RI

FRHrFLHQW HVWLPDWHV� )RU PRGHUDWH WR ORQJ KRUL]RQV� WKH OHVV SHUVLVWHQW LV LQqDWLRQ� WKH OHVV OLNHO\

VWDWLVWLFDOO\ VLJQLpFDQW FRHrFLHQW HVWLPDWHV DUH WR UHqHFW WKH DELOLW\ RI UHJUHVVRUV WR SUHGLFW LQqDWLRQ

DQG WKH PRUH OLNHO\ WKH\ DUH WR UHqHFW FRUUHODWLRQV EHWZHHQ WKH UHJUHVVRUV DQG FXUUHQW LQqDWLRQ�

7KH SDSHU VKRZV WKDW WKH SUREOHPV ZLWK VWDQGDUG LQWHUSUHWDWLRQV DUH OLNHO\ WR EH PRUH VHYHUH

IRU FRXQWULHV ZLWK KLVWRULFDOO\ VWURQJHU UHSXWDWLRQV DV LQqDWLRQ KDZNV� 7KLV UHVXOW REWDLQV EHFDXVH

PRQHWDU\ SROLFLHV ZKLFK FUHGLEO\ WDUJHW D ORZ DQG VWDEOH LQqDWLRQ UDWH WHQG WR UHVXOW LQ OHVV SHUVLVWHQW

LQqDWLRQ SURFHVVHV� $QG� WKH OHVV SHUVLVWHQW LV LQqDWLRQ� WKH JUHDWHU DUH WKH SUREOHPV ZLWK VWDQGDUG

LQWHUSUHWDWLRQV RI HVWLPDWHG LQqDWLRQ�FKDQJH HTXDWLRQV�

7KH SDSHU SURSRVHV DOWHUQDWLYH VSHFLpFDWLRQV RI LQqDWLRQ HTXDWLRQV WKDW DUH QRW VXVFHSWLEOH WR

PLVLQWHUSUHWDWLRQV� 7KHVH VSHFLpFDWLRQV DUH XVHG DV WKH EDVLV RI D PXOWL�FRXQWU\ LQYHVWLJDWLRQ RI

WKH SUHGLFWLYH SRZHU RI WKH VSUHDG IRU IXWXUH LQqDWLRQ�

$ VHFRQG LVVXH LQYHVWLJDWHG LQ WKH SDSHU LV ZKHWKHU DOWHUQDWLYH LQGLFDWRUV RI WKH VWDQFH RI

PRQHWDU\ SROLF\ SURYLGH EHWWHU LQIRUPDWLRQ RQ IXWXUH LQqDWLRQ� 7KH VSUHDG LV WKH GLoHUHQFH EHWZHHQ

D ORQJ�WHUP UDWH DQG D VKRUW�WHUP UDWH� :KLOH WKH WHUP VWUXFWXUH VSUHDG PD\ FRQWDLQ LQIRUPDWLRQ RQ

WKH VWDQFH RI PRQHWDU\ SROLF\� DV QRWHG E\ (VWUHOOD DQG 0LVKNLQ ������� FHQWUDO EDQNV FDQ LQqXHQFH

WKH WHUP VWUXFWXUH EXW FDQQRW FRQWURO LW LQ DQ\ PHDQLQJIXO VHQVH� /RQJ�WHUP UDWHV qXFWXDWH ZLWK

PDUNHW H[SHFWDWLRQV DERXW IXWXUH VKRUW�WHUP UDWHV DQG YDULDWLRQ LQ OLTXLGLW\ RU WHUP SUHPLXPV�

6KRUW�WHUP UDWHV DUH PRUH FORVHO\ FRQQHFWHG WR WKH SULPDU\ LQVWUXPHQW RI SROLF\�� 7KXV� LI WKH

SUHGLFWLYH SRZHU RI WKH VSUHDG IRU LQqDWLRQ FRPHV IURP LWV UROH DV DQ LQGLFDWRU RI PRQHWDU\ SROLF\�

YDULDEOHV VXFK DV VKRUW�WHUP UHDO UDWHV WKDW PRYH PRUH FORVHO\ ZLWK SROLF\ FKDQJHV PD\ EH EHWWHU

SUHGLFWRUV RI LQqDWLRQ� 7R LQYHVWLJDWH WKLV LVVXH� WKH SDSHU FRPSDUHV WKH LQIRUPDWLRQ FRQWHQWV RI

WKH VSUHDG DQG WKH VKRUW�WHUP UHDO UDWH IRU IXWXUH LQqDWLRQ�

7KH QH[W VHFWLRQ RI WKH DUWLFOH UHYLHZV WZR K\SRWKHVHV RI ZK\ WHUP VWUXFWXUH VSUHDGV PLJKW

� ) R U PR UH GLVF XVVLR Q VH H (VWUH OOD D QG 0 LVKN LQ �� � � � ��
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KHOS SUHGLFW IXWXUH LQqDWLRQ� 7KH WKLUG VHFWLRQ GLVFXVVHV WKH XVH RI LQqDWLRQ�FKDQJH HTXDWLRQV

WR HYDOXDWH WKH SUHGLFWLYH FRQWHQW RI WHUP VWUXFWXUH VSUHDGV IRU IXWXUH LQqDWLRQ� ,Q SDUWLFXODU�

VHFWLRQ � VKRZV WKDW UHJUHVVLRQ 5�V DQG HYDOXDWLRQV RI WKH VWDWLVWLFDO VLJQLpFDQFH RI HVWLPDWHG

FRHrFLHQWV IURP LQqDWLRQ�FKDQJH HTXDWLRQV FDQ SURYLGH PLVOHDGLQJ DVVHVVPHQWV RI WKH LQIRUPDWLRQ

LQ WKH WHUP VWUXFWXUH VSUHDG IRU IXWXUH LQqDWLRQ� (PSLULFDO UHVXOWV IURP DQ DQDO\VLV RI TXDUWHUO\

GDWD IRU $XVWUDOLD� &DQDGD� )UDQFH� *HUPDQ\� ,WDO\� -DSDQ� WKH 1HWKHUODQGV� 6ZHGHQ� 6ZLW]HUODQG�

WKH 8QLWHG .LQJGRP� DQG WKH 8QLWHG 6WDWHV DUH H[DPLQHG LQ WKH IRXUWK VHFWLRQ� 7KH pIWK VHFWLRQ

FRQFOXGHV�

� :K\ PLJKW WHU P VWU XFWXU H VSU HDGV KHOS SU HGLFW LQqDWLRQ"

(FRQRPLVWV RIWHQ ORRN WR WKH WHUP VWUXFWXUH DV D SRWHQWLDO VRXUFH RI LQIRUPDWLRQ DERXW IXWXUH

HFRQRPLF FRQGLWLRQV� $ QXPEHU RI UHFHQW DUWLFOHV� LQFOXGLQJ +DUYH\ ������� (VWUHOOD DQG +DUGRXYHOLV

������� (VWUHOOD DQG 0LVKNLQ ����� DQG ������ 3ORVVHU DQG 5RXZHQKRUVW ������� %RQVHU�1HDO DQG

0RUOH\ ������� DQG .R]LFNL ������� KDYH LQYHVWLJDWHG WKH SUHGLFWLYH SRZHU RI WKH VSUHDG IRU IXWXUH

UHDO DFWLYLW\� 7KH SUHGLFWLYH SRZHU RI WKH VSUHDG IRU IXWXUH LQqDWLRQ KDV DOVR EHHQ LQYHVWLJDWHG

LQ DUWLFOHV E\ )DPD ������� 0LVKNLQ ����� DQG ������ -RULRQ DQG 0LVKNLQ ������� $ENHQ �������

%ORXJK ������� )UDQNHO DQG /RZQ ������� (QJVWHG ������� *HUODFK ������� 7]DYDOLV DQG :LFNHQV

������� $OOHV DQG %KDU ������� 'DYLV DQG DQG )DJDQ ������� 'D\ DQG /DQJH ������ DQG .R]LFNL

������� 7KLV DUWLFOH FRQWULEXWHV WR WKH ODWWHU OLWHUDWXUH�

7KH WHUP VWUXFWXUH KDV DWWUDFWHG DWWHQWLRQ DV DQ LQGLFDWRU EHFDXVH� DFFRUGLQJ WR WKH

([SHFWDWLRQV +\SRWKHVLV� WKH WHUP VWUXFWXUH LV IRUZDUG�ORRNLQJ� UHqHFWLQJ PDUNHW H[SHFWDWLRQV

DERXW IXWXUH HFRQRPLF FRQGLWLRQV� 7KLV VHFWLRQ VXPPDUL]HV WZR WKHRULHV EDVHG RQ WKH ([SHFWDWLRQV

+\SRWKHVLV WKDW MXVWLI\ ZK\ WHUP VWUXFWXUH VSUHDGV PD\ KHOS SUHGLFW IXWXUH LQqDWLRQ�

7KH ([SHFWDWLRQV +\SRWKHVLV UHODWHV WKH \LHOG RQ ORQJHU�WHUP pQDQFLDO LQVWUXPHQWV WR H[SHFWHG

IXWXUH \LHOGV RQ VKRUW�WHUP LQVWUXPHQWV� )ROORZLQJ &DPSEHOO DQG 6KLOOHU ������� LQ WKH FDVH RI SXUH

GLVFRXQW ERQGV�

5Q�W  �� N�
Nb�;
L �
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ZKHUH 5Q�W LV WKH QRPLQDO \LHOG RQ DQ Q�SHULRG ERQG DQG FQ�P�W LV D WHUP SUHPLXP WKDW PD\

YDU\ ZLWK Q� P� DQG W�� 2IWHQ WKH ([SHFWDWLRQV +\SRWKHVLV LV H[SUHVVHG ZLWK P  �� 'HpQLQJ

� & D PSEH OO D QG 6KLOOH U D VVXPH G WKD W WKH WH UP SUH PLXP Z D V F R QVWD QW WKUR XJ K WLPH �
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FQ�W u FQ���W DQG WKH VKRUW UDWH DV 5W u 5��W� ��� VWDWHV WKDW WKH \LHOG RQ DQ Q�SHULRG ERQG LV HTXDO

WR D WHUP SUHPLXP SOXV WKH DYHUDJH RI H[SHFWHG VKRUW UDWHV XS WR Qb � SHULRGV LQ WKH IXWXUH�
2QH WKHRU\ DUJXHV WKDW WKH WHUP VWUXFWXUH VSUHDG VKRXOG KHOS SUHGLFW LQqDWLRQ EHFDXVH LQqDWLRQ

UHVSRQGV WR PRQHWDU\ SROLF\ DFWLRQV DQG WKH WHUP VWUXFWXUH VSUHDG UHqHFWV WKH VWDQFH RI PRQHWDU\

SROLF\� 7KH LQWXLWLRQ EHKLQG WKLV YLHZ FDQ EH H[SODLQHG E\ UHZULWLQJ WKH ([SHFWDWLRQV +\SRWKHVLV

LQ ��� ZLWK P  ��
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L �

(W5W�L � FQ�W� ���

7KLV H[SUHVVLRQ HTXDWHV ORQJ�WHUP \LHOGV WR DQ DYHUDJH RI H[SHFWHG IXWXUH VKRUW�WHUP \LHOGV SOXV D

ULVN SUHPLXP� 7KH pUVW WHUP RQ WKH ULJKW VLGH RI WKV H[SUHVVLRQ UHqHFWV ZKDW PDUNHW SDUWLFLSDQWV

H[SHFW VKRUW UDWHV WR DYHUDJH LQ WKH IXWXUH� )RU ODUJH Q WKLV DYHUDJH VKRXOG VPRRWK PRVW RI WKH

F\FOLFDO YDULDWLRQ LQ H[SHFWHG VKRUW UDWHV�� ,QWXLWLYHO\� EHFDXVH ORQJ UDWHV UHqHFW DYHUDJH H[SHFWHG

VKRUW UDWHV RYHU D UHODWLYHO\ ORQJ WLPH LQWHUYDO� ORQJ�WHUP \LHOGV PD\ SURYLGH D UHDVRQDEOH EHQFKPDUN

DJDLQVW ZKLFK FXUUHQW VKRUW�WHUP \LHOGV FDQ EH FRPSDUHG� 7KH YLHZ WKDW PRQHWDU\ SROLF\ LV

UHODWLYHO\ WLJKW PD\ EH UHqHFWHG E\ VKRUW UDWHV WKDW DUH UHODWLYHO\ KLJK FRPSDUHG WR ORQJ UDWHV�

L�H�� E\ D WHUP VWUXFWXUH VSUHDG WKDW LV VPDOO RU QHJDWLYH� /LNHZLVH� WKH YLHZ WKDW PRQHWDU\ SROLF\

LV UHODWLYHO\ DFFRPPRGDWLYH PD\ EH UHqHFWHG E\ VKRUW UDWHV WKDW DUH UHODWLYHO\ ORZ FRPSDUHG WR

ORQJ UDWHV� L�H�� E\ D ODUJH WHUP VWUXFWXUH VSUHDG�

$ VHFRQG REVHUYDWLRQ QRWHG E\ DQDO\VWV ZKR EHOLHYH WKH WHUP VWUXFWXUH VSUHDG UHqHFWV WKH

VWDQFH RI PRQHWDU\ SROLF\ LV WKDW WKH WKH VSUHDG XVXDOO\ IDOOV ZKHQ PRQHWDU\ SROLF\ LV WLJKWHQHG�

6KRUW�WHUP \LHOGV PRYH FORVHO\ ZLWK WKH LQWHUHVW UDWH WKDW VHUYHV DV DQ LQVWUXPHQW RI PRQHWDU\ SROLF\

�L�H�� WKH IHGHUDO IXQGV UDWH LQ WKH 8QLWHG 6WDWHV�� :KHQ PRQHWDU\ SROLF\ LV WLJKWHQHG� VKRUW�WHUP

LQWHUHVW UDWHV ULVH� $OWKRXJK ORQJ�WHUP \LHOGV PD\ UHDFW WR SROLF\� WKH\ UDUHO\ ULVH RQH�IRU�RQH

ZLWK VKRUW�WHUP LQWHUHVW UDWH LQFUHDVHV� $V D UHVXOW� WKH WHUP VWUXFWXUH VSUHDG XVXDOO\ IDOOV ZKHQ

PRQHWDU\ SROLF\ LV WLJKWHQHG�

8QGHU WKLV SROLF\�VWDQFH WKHRU\� WKH WHUP VWUXFWXUH VSUHDG KHOSV SUHGLFW LQqDWLRQ EHFDXVH

LW UHqHFWV WKH FXUUHQW VWDQFH RI PRQHWDU\ SROLF\ DQG HFRQRPLF YDULDEOHV UHVSRQG WR PRQHWDU\

SROLF\ DFWLRQV� $FFRUGLQJO\� D ORZ RU QHJDWLYH WHUP VWUXFWXUH VSUHDG SUHGLFWV WKDW LQ UHVSRQVH

WR WKH UHODWLYHO\ WLJKW VWDQFH RI PRQHWDU\ SROLF\� UHDO DFWLYLW\ ZLOO VORZ DQG LQqDWLRQ ZLOO GHFUHDVH�

� 7 KH Y D ULD QF H R I WKH D Y H UD J H R Y H U Q ! � SH ULR GV R I D VWD WLR QD U\ UD QGR P Y D ULD EOH LV OH VV WKD Q WKH Y D ULD QF H R I WKH
UD QGR P Y D ULD EOH EH IR UH D Y H UD J LQJ � ) R U ,�� � UD QGR P Y D ULD EOH V� KR Z H Y H U� WKLV SUR SH UW\ GR H V QR W KR OG�
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&RQYHUVHO\� D ODUJH WHUP VWUXFWXUH VSUHDG SUHGLFWV WKDW LQ UHVSRQVH WR WKH UHODWLYHO\ DFFRPPRGDWLYH

PRQHWDU\ SROLF\� UHDO JURZWK ZLOO SLFNXS DQG LQqDWLRQ ZLOO LQFUHDVH�

,I WKH WHUP VWUXFWXUH VSUHDG KROGV SUHGLFWLYH SRZHU IRU LQqDWLRQ SULPDULO\ EHFDXVH LW UHqHFWV

WKH VWDQFH RI PRQHWDU\ SROLF\� WKHQ RWKHU PHDVXUHV RI WKH VWDQFH RI PRQHWDU\ SROLF\ VKRXOG DOVR

KHOS SUHGLFW LQqDWLRQ� ,Q SDUWLFXODU� %HUQDQNH DQG %OLQGHU ������ DUJXH WKDW FKDQJHV LQ WKH IHGHUDO

IXQGV UDWH UHqHFW FKDQJHV LQ WKH VWDQFH RI PRQHWDU\ SROLF\� 0RUH JHQHUDOO\� VKRUW�WHUP LQWHUHVW

UDWHV WKDW PRYH FORVHO\ ZLWK WKH LQWHUHVW UDWH WKDW VHUYHV DV WKH LQVWUXPHQW RI PRQHWDU\ SROLF\

VKRXOG DOVR UHqHFW WKH VWDQFH RI PRQHWDU\ SROLF\� :KLOH qXFWXDWLRQV LQ WKH WHUP VWUXFWXUH VSUHDG

PD\ UHqHFW VKLIWV LQ SROLF\� WKH\ PD\ DOVR EH FDXVHG E\ VKLIWV LQ ULVN SUHPLXP� 7KXV� VKRUW WHUP

LQWHUHVW UDWHV PD\ SURYLGH D EHWWHU PHDVXUH RI WKH VWDQFH RI PRQHWDU\ SROLF\ DQG PD\ EH D EHWWHU

SUHGLFWRU RI IXWXUH LQqDWLRQ� 7KH TXHVWLRQ RI ZKHWKHU WKH \HLOG VSUHDG RU VKRUW WHUP LQWHUHVW UDWHV

SURYLGH EHWWHU IRUHFDVWV RI LQqDWLRQ LV LQYHVWLJDWHG LQ VHFWLRQ ��

$ VHFRQG WKHRU\ RI ZK\ WHUP VWUXFWXUH VSUHDGV VKRXOG KHOS SUHGLFW LQqDWLRQ DUJXHV WKDW WKH

VSUHDG UHqHFWV WKH GLUHFWLRQ RI IXWXUH LQqDWLRQ FKDQJHV� 6XSSRUW IRU WKLV YLHZ DOVR IROORZV IURP WKH

([SHFWDWLRQV +\SRWKHVLV� 7R VHH KRZ WKH H[SHFWDWLRQV K\SRWKHVLV LPSOLHV D UHODWLRQVKLS EHWZHHQ

ORQJHU�WHUP \LHOGV DQG H[SHFWHG LQqDWLRQ� UHSODFH VKRUW�WHUP QRPLQDO UDWHV LQ ��� ZLWK WKH VXP RI

H[SHFWHG VKRUW�WHUP UHDO UDWHV DQG H[SHFWHG LQqDWLRQ� 7KH UHVXOWLQJ H[SUHVVLRQ IRU ORQJ�WHUP \LHOGV

LV

5Q�W  �� Q�
Qb�;
L �

(W�UW�L � }W���L� � FQ�W

 �� Q�
Qb�;
L �

(WUW�L � �� Q�
Qb�;
L �

(W}W���L � FQ�W ���

ZKHUH UW LV D RQH�SHULRG UHDO UDWH DQG }W�� LV D RQH�SHULRG LQqDWLRQ UDWH IURP W WR W� �� 8VLQJ ����

WKH WHUP VWUXFWXUH VSUHDG� FRQVWUXFWHG DV WKH GLoHUHQFH EHWZHHQ WKH \LHOG RQ DQ Q�SHULRG ERQG DQG

D RQH�SHULRG ERQG� LV HTXDO WR

5Q�W b5W  �� Q�
Qb�;
L �

(W�UW�L b UW� � �� Q�
Qb�;
L �

(W�}W���L b }W��� � FQ�W ���

7KXV� WKH WHUP VWUXFWXUH VSUHDG LQGLFDWHV WKH GLUHFWLRQ RI H[SHFWHG UHDO UDWH FKDQJHV

��� Q�
3Qb�

L � (W�UW�L b UW��� WKH GLUHFWLRQ RI H[SHFWHG LQqDWLRQ FKDQJHV ��� Q�
3Qb�

L � (W�}W���L b
}W���� DQG WKH WHUP SUHPLXP �FQ�W�� ,I YDULDWLRQ LQ WKH WHUP VWUXFWXUH VSUHDG LV ODUJHO\ GXH WR

YDULDWLRQ LQ H[SHFWHG LQqDWLRQ FKDQJHV� WKHQ WKH WHUP VWUXFWXUH VSUHDG ZLOO KHOS SUHGLFW LQqDWLRQ

�



FKDQJHV LI PDUNHW H[SHFWDWLRQV DUH FRUUHFW RQ DYHUDJH�

� ( YDOXDWLQJ 3 U HGLFWLYH &RQWHQW

6HYHUDO UHFHQW DUWLFOHV XVH VLPSOH UHJUHVVLRQV WR DVVHVV WKH LQIRUPDWLRQ FRQWHQW RI WKH WHUP

VWUXFWXUH VSUHDG IRU IXWXUH LQqDWLRQ� 7KLV VHFWLRQ RXWOLQHV WKH VWDQGDUG IRUPDW RI WKH

?LQqDWLRQ�FKDQJH HTXDWLRQV� HVWLPDWHG LQ WKHVH DUWLFOHV DQG UHYLHZV KRZ UHVHDUFKHUV KDYH W\SLFDOO\

LQWHUSUHWHG UHJUHVVLRQ UHVXOWV� 7ZR VXEVHFWLRQV H[SORUH LQ GHWDLO WKH SLWIDOOV DVVRFLDWHG ZLWK WKHVH

LQWHUSUHWDWLRQV� 7KH WKLUG VXEVHFWLRQ VKRZV WKDW SUREOHPV DUH OLNHO\ WR EH PRUH VHYHUH LQ FRXQWULHV

WKDW KDYH D UHSXWDWLRQ IRU FUHGLEO\ WDUJHWLQJ D ORZ DQG VWDEOH LQqDWLRQ UDWH�

7KH VWDQGDUG ?LQqDWLRQ�FKDQJH HTXDWLRQ� HVWLPDWHG E\ UHVHDUFKHUV LQWHUHVWHG LQ DVVHVVLQJ

ZKHWKHU WKH WHUP VWUXFWXUH VSUHDG KHOSV SUHGLFW WKH IXWXUH SDWK RI LQqDWLRQ� WDNHV WKH IRUP

}N�W�� b }P�W��  oN�Q�P � pN�Q�P�5Q�W b5P�W� � UHVLGW�� ���

ZKHUH }N�W�� u �� N�3Nb�
L � }W���L LV WKH N�SHULRG LQqDWLRQ UDWH IURP W WR W� N� DQG UHVLGW�� LV WKH

UHJUHVVLRQ UHVLGXDO�� 0LVNKLQ ������ VHW N  Q DQG FRQVLGHUHG �Q�P� SDLULQJV RI � DQG � PRQWKV�

� DQG � PRQWKV� � DQG � PRQWKV� �� DQG � PRQWKV� DQG �� DQG � PRQWKV� )DPD ������ VHW P WR

� \HDU� Q WR � \HDUV� DQG DOORZHG N WR WDNH RQ YDOXHV RI �� �� � RU � \HDUV� 0LVKNLQ ������ DOVR VHW

N  Q� EXW FRQVLGHUHG �Q�P� SDLULQJV RI � DQG � PRQWKV� � DQG � PRQWKV� � DQG � PRQWKV� �� DQG

� PRQWKV� �� DQG � PRQWKV� DQG �� DQG � PRQWKV� -RULRQ DQG 0LVKNLQ ������ DQG 'D\ DQG /DQJH

������ VHW N  Q� P WR � \HDU� DQG DOORZHG Q WR WDNH RQ YDOXHV RI �� �� �� RU � \HDUV� *HUODFK ������

VHW N  Q� P WR � RU � \HDUV� DQG DOORZHG Q WR WDNH RQ YDOXHV IURP P � � WR �� \HDUV� 7]DYDOLV

DQG :LFNHQV ������ DGGHG D PRQHWDU\ UHJLPH GXPP\ WR DFFRXQW IRU D EUHDN LQ 2FWREHU ���� DQG

H[DPLQHG �Q�P� IRU Q ! P ZKHUH Q DQG P WRRN YDOXHV RI �� �� �� DQG �� PRQWKV�

0RVW VWXGLHV LQWHUSUHW UHJUHVVLRQ 5�V DQG HVWLPDWHV RI WKH FRHrFLHQW pN�Q�P DV VXJJHVWLQJ KRZ

PXFK LQIRUPDWLRQ WKH QRPLQDO WHUP VWUXFWXUH FRQWDLQV DERXW IXWXUH LQqDWLRQ DQG WKH UHDO WHUP

VWUXFWXUH� )LUVW� UHJUHVVLRQ 5�V DUH LQWHUSUHWHG DV SURYLGLQJ LQIRUPDWLRQ RQ IRUHFDVW SRZHU IRU

FKDQJHV LQ LQqDWLRQ� 6HFRQG� IRU N  Q� WKH DPRXQW RI LQIRUPDWLRQ IRU IXWXUH LQqDWLRQ DQG UHDO

UDWHV LQ WKH WHUP VWUXFWXUH VSUHDG LV DVVHVVHG IURP VWDWLVWLFDO WHVWV RI ZKHWKHU HVWLPDWHV RI WKH

� 7 R UH GXF H QR WD WLR Q� UHVLGW�� Z LOO EH XVH G WR UH SUH VH QW WKH UH J UH VVLR Q UH VLGXD O LQ PR VW UH J UH VVLR Q H T XD WLR QV� 7 KLV
VKR XOG QR W EH WD N H Q WR LPSO\ WKD W D OO UH J UH VVLR Q H T XD WLR QV KD Y H WKH VD PH UH VLGXD OV�

�



FRHrFLHQW pQ�Q�P u pQ�P DUH VLJQLpFDQWO\ GLoHUHQW IURP ]HUR RU RQH�
� ,Q SDUWLFXODU� 0LVKNLQ ������

ZULWHV�

��� D VWDWLVWLFDO UHMHFWLRQ RI pQ�P  � SURYLGHV HYLGHQFH WKDW �D� WKH WHUP VWUXFWXUH

FRQWDLQV VLJQLpFDQW LQIRUPDWLRQ DERXW WKH IXWXUH SDWK RI LQqDWLRQ DQG �E� WKH VORSHV RI

WKH WHUP VWUXFWXUHV RI UHDO DQG QRPLQDO LQWHUHVW UDWHV GR QRW PRYH RQH�IRU�RQH ZLWK HDFK

RWKHU� 2Q WKH RWKHU KDQG� D VWDWLVWLFDO UHMHFWLRQ RI pQ�P  � SURYLGHV HYLGHQFH WKDW �D�

WKH VORSH RI WKH UHDO WHUP VWUXFWXUH LV QRW FRQVWDQW RYHU WLPH DQG �E� WKH WHUP VWUXFWXUH

RI QRPLQDO LQWHUHVW UDWHV SURYLGHV LQIRUPDWLRQ DERXW WKH WHUP VWUXFWXUH RI UHDO LQWHUHVW

UDWHV�

7KH UHPDLQGHU RI WKH VHFWLRQ ZLOO VKRZ WKDW LQWHUSUHWDWLRQV EDVHG RQ UHJUHVVLRQ 5�V DQG

HVWLPDWHV RI pQ�P IURP WKH VWDQGDUG LQqDWLRQ�FKDQJH HTXDWLRQ FDQ SURYLGH PLVOHDGLQJ DVVHVVPHQWV

RI WKH LQIRUPDWLRQ LQ WKH WHUP VWUXFWXUH VSUHDG IRU IXWXUH LQqDWLRQ� 7KH GHYHORSPHQW ZLOO XVH

VLPSOLpHG QRWDWLRQ� WDNLQJ P  � DQG OHWWLQJ N  Q� DOWKRXJK VLPLODU UHVXOWV ZRXOG KROG IRU RWKHU

YDOXHV RI P DQG IRU N � Q�� )RU P  � DQG N  Q� WKH LQqDWLRQ�FKDQJH HTXDWLRQ EHFRPHV

}Q�W�� b }W��  oQ � pQ�5Q�W b5W� � UHVLGW�� ���

ZKHUH oQ u oQ�Q��� pQ  pQ�Q��� DQG }W�� u }��W��� 7KH QH[W WZR VXEVHFWLRQV GLVFXVV� UHVSHFWLYHO\�

WKH XVH RI UHJUHVVLRQ 5�V WR DVVHVV SUHGLFWLYH SRZHU DQG LQIRUPDWLRQ UHYHDOHG E\ HVWLPDWHV RI

pQ� 7KH WKLUG VXEVHFWLRQ LOOXVWUDWHV ZK\ H[WUD FDUH VKRXOG EH WDNHQ LQ DQDO\VHV RI FRXQWULHV ZLWK

ORQJVWDQGLQJ UHSXWDWLRQV IRU VHHNLQJ WR PDLQWDLQ VWDEOH LQqDWLRQ UDWHV�

��� , QWHU SU HWLQJ 5� RI WKH LQqDWLRQ�FKDQJH HTXDWLRQ

$VVHVVPHQWV RI WKH LQIRUPDWLRQ LQ WKH WHUP VWUXFWXUH VSUHDG IRU IXWXUH LQqDWLRQ EDVHG RQ UHJUHVVLRQ

5�V PD\ EH PLVOHDGLQJ�� 5�V SURYLGH D PHDVXUH RI WKH SURSRUWLRQ RI YDULDWLRQ LQ WKH GHSHQGHQW

YDULDEOH RI D UHJUHVVLRQ H[SODLQHG E\ YDULDWLRQ LQ WKH UHJUHVVRUV� 0RVW VWXGLHV H[DPLQLQJ WKH

� 7 ] D Y OLV D QG :LF N H QV �� � � � � D VVH UW WKD W D VVXPLQJ UD WLR QD O H [ SH F WD WLR QV LPSOLH V p  � D QG F R PSD UH H VWLPD WH V R I
p WR ? LWV SUH GLF WH G Y D OXH R I XQLW\ ��

� $ V OR QJ D V Q LV OD UJ H UH OD WLY H WR P WKH VD PH UH VXOWV Z R XOG KR OG� 8 QGH U UH D OLVWLF D VVXPSWLR QV D ER XW WKH LQqD WLR Q
SUR F H VV� VLPLOD U UH VXOWV F R XOG D OVR EH GH ULY H G IR U OD UJ H N D QG Q EXW Z LWK N � Q�

� 7 KH WH UP 5� LV XVH G WR UH IH U WR WKH UD WLR R I WKH Y D ULD QF H R I UH J UH VVLR Q SUH GLF WLR QV R I WKH GH SH QGH QW Y D ULD EOH WR
WKH Y D ULD QF H R I WKH GH SH QGH QW Y D ULD EOH � 7 KH SD SH U GR H V QR W GLVWLQJ XLVK EH WZ H H Q WKH Y D ULD QF H R I D UD QGR P Y D ULD EOH
D QG H VWLPD WH V R I WKH Y D ULD QF H � 7 KH D UJ XPH QWV SXW IR UZ D UG LQ WKLV VH F WLR Q D OVR KR OG IR U PH D VXUH V VXF K D V z5��

�



SUHGLFWLYH SRZHU RI WKH VSUHDG IRU IXWXUH LQqDWLRQ EDVH WKHLU DVVHVVPHQWV RQ 5�V IRU UHJUHVVLRQV WKDW

KDYH LQqDWLRQ FKDQJHV� �}Q�W��b }W��� DV WKH GHSHQGHQW YDULDEOH� 7KXV� DV ZULWWHQ� WKH UHJUHVVLRQV

GR QRW GLVWLQJXLVK EHWZHHQ WKH DELOLW\ RI WKH H[SODQDWRU\ YDULDEOHV WR H[SODLQ YDULDWLRQ LQ WKH SDWK

RI IXWXUH LQqDWLRQ� }Q�W��� IURP WKHLU DELOLW\ WR H[SODLQ YDULDWLRQ LQ FXUUHQW LQqDWLRQ� }W��� $ KLJK

5� FRXOG EH PHUHO\ VLJQDOOLQJ VLJQLpFDQW FRUUHODWLRQ EHWZHHQ WKH WHUP VWUXFWXUH VSUHDG DQG FXUUHQW

LQqDWLRQ� ,Q RWKHU ZRUGV� D KLJK 5� FRXOG EH REWDLQHG HYHQ LQ VLWXDWLRQV ZKHQ WKH WHUP VWUXFWXUH

VSUHDG GRHV QRW KHOS SUHGLFW IXWXUH LQqDWLRQ�

$Q H[DPSOH ZLOO EH XVHG WR LOOXVWUDWH VLWXDWLRQV ZKHQ WKH WHUP VWUXFWXUH VSUHDG GRHV QRW KHOS

SUHGLFW IXWXUH LQqDWLRQ� EXW IRU ZKLFK KLJK 5�V FRXOG EH REWDLQHG GXULQJ HVWLPDWLRQ RI LQqDWLRQ

FKDQJH HTXDWLRQV� )RU VLPSOLFLW\ DVVXPH LQqDWLRQ IROORZV D PHDQ�UHYHUWLQJ $5��� SURFHVV�

}W��  ��b q�z} � q}W � sW�� ���

ZKHUH z} LV WKH PHDQ RI WKH LQqDWLRQ SURFHVV� � x q � � LV D PHDVXUH RI LQqDWLRQ SHUVLVWHQFH� DQG

sW LV DQ LLG GLVWXUEDQFH GLVWULEXWHG ZLWK PHDQ HTXDO WR ]HUR DQG YDULDQFH �
�
s �
� 7KHQ WKH RSWLPDO

IRUHFDVW RI }Q�W��� XVLQJ LQIRUPDWLRQ DYDLODEOH LQ W� LV

(W}Q�W��  �� Q�
Q;

L �

>qL}W � ��b qL�z}@

 

�
�� Q�

Q;
L �

qL
�
}W �

�
�b �� Q�

Q;
L �

qL
�
z} ���

7KXV� RSWLPDO IRUHFDVWV RI }Q�W�� DUH D ZHLJKWHG DYHUDJH RI WKH PRVW UHFHQWO\ REVHUYHG RQH�SHULRG

LQqDWLRQ UDWH� }W� DQG WKH PHDQ RI WKH LQqDWLRQ SURFHVV� z}� )RU ORZ LQqDWLRQ SHUVLVWHQFH� L�H�� VPDOO

YDOXHV RI q� RU ORQJ KRUL]RQV Q� WKH RSWLPDO IRUHFDVW RI }Q�W�� DSSURDFKHV WKH FRQVWDQW PHDQ z} DQG

WKH ZHLJKW RQ }W DSSURDFKHV ]HUR�

,Q WKLV VLPSOH H[DPSOH� WKH DELOLW\ RI DQ\ UHJUHVVRU WR KHOS SUHGLFW LQqDWLRQ LV YHU\ OLPLWHG

IRU ORZ LQqDWLRQ SHUVLVWHQFH RU ORQJ IRUHFDVW KRUL]RQV� ,Q D UHJUHVVLRQ RI }Q�W�� RQ D FRQVWDQW� }W�

DQG D VHW RI RWKHU UHJUHVVRUV XQFRUUHODWHG ZLWK }W� VD\ ;W� WKH HVWLPDWRU RI WKH FRQVWDQW ZLOO EH

GLVWULEXWHG ZLWK PHDQ >�b �� Q�3Q
L � q

L@z}� WKH HVWLPDWRU RI WKH FRHrFLHQW RQ }W ZLOO EH GLVWULEXWHG

ZLWK PHDQ �� Q�
3Q

L � q
L� DQG HVWLPDWRUV RI FRHrFLHQWV RQ RWKHU YDULDEOHV ZLOO EH GLVWULEXWHG ZLWK

� 7 KH QH [ W VXEVH F WLR Q Z LOO SUR Y LGH D VLPSOH PR GH O WKD W UH OD WH V z} WR WKH UD WH R I LQqD WLR Q WD UJ H WH G E\ PR QH WD U\
SR OLF \ � 7 KH PR GH O Z LOO D OOR Z IR U WLPH Y D ULD WLR Q LQ WKH LQqD WLR Q WD UJ H W�

�



PHDQ ]HUR�� )RU ORZ LQqDWLRQ SHUVLVWHQFH RU ORQJ KRUL]RQV� WKH PHDQ RI WKH HVWLPDWRU RI WKH FRQVWDQW

ZLOO DSSURDFK WKH PHDQ RI WKH LQqDWLRQ SURFHVV� DQG WKH PHDQ RI WKH HVWLPDWRU RI WKH FRHrFLHQW RQ

}W ZLOO DSSURDFK ]HUR�

7KH UHJUHVVLRQ 5� IURP D UHJUHVVLRQ RI IXWXUH LQqDWLRQ RQ D FRQVWDQW DQG FXUUHQW LQqDWLRQ

UHqHFWV WKH UDWLR RI WKH UHJUHVVLRQ SUHGLFWLRQV RI }Q�W�� WR WKH YDULDQFH RI }Q�W���

5��}Q�W���  
����� Q�

3Q
L � q

L}W � ��b �� Q�3Q
L � q

L�z}�

���}Q�W���

 
>
3Q

L � q
L@�>
3
�

L � q
�L@K

�
3Qb�

M � �
3M

L � q
L��� � �

3Q
L � q

L���
3
�

L � q
�L�
L ���

ZKHUH ���[� LV XVHG WR GHQRWH WKH YDULDQFH RI [� 7KH ODVW OLQH IROORZV DIWHU UHFRJQL]LQJ WKDW� IRU WKH

$5��� LQqDWLRQ SURFHVV LQ ����

���}W�  ��s

�;
L �

q�L

���}Q�W���  
��s
Q�

�
��Qb�;

M �

�
M;

L �

qL��� � ��
Q;

L �

qL��
�;
L �

q�L�

�
�

FRY�}Q�W� }W�  
��s
Q

�
�

Q;
L �

qL��
�;
L �

q�L�

�
����

)RU � x q x �� WKH YDOXH q  � PLQLPL]HV 5��}Q�W��� ZLWK 5��}Q�W���  � IRU q  �� DQG 5��}Q�W���

LV PRQRWRQLFDOO\ LQFUHDVLQJ LQ q ZLWK OLPq��5
��}Q�W���  �� )XUWKHUPRUH� IRU JLYHQ q� 5��}Q�W���

LV GHFUHDVLQJ LQ Q� ,Q RWKHU ZRUGV� ZKHQ LQqDWLRQ LV QRW SHUVLVWHQW� 5��}Q�W��� LV FORVH WR ]HUR

IRU ORQJ IRUHFDVW KRUL]RQV� 7KLV UHVXOW ZRXOG EH REWDLQHG HYHQ LI DGGLWLRQDO YDULDEOHV� VXFK DV WKH

VKRUW WHUP UDWH RU WKH \LHOG VSUHDG� ZHUH LQFOXGHG DV UHJUHVVRUV� ,QWXLWLYHO\� WKH UHVXOW UHqHFWV WKDW

WKH QRQ�FRQVWDQW UHJUHVVRUV GR OLWWOH WR KHOS H[SODLQ WKH YDULDELOLW\ RI IXWXUH ORQJ�KRUL]RQ LQqDWLRQ

�}Q�W�� IRU ODUJH Q� ZKHQ LQqDWLRQDU\ VKRFNV DUH QRW SHUVLVWHQW�
��

7KH SUHYLRXV SDUDJUDSK LOOXVWUDWHG VLWXDWLRQV LQ ZKLFK ORZ 5�V FRXOG EH REWDLQHG IURP

UHJUHVVLRQV ZLWK IXWXUH LQqDWLRQ DV WKH GHSHQGHQW YDULDEOH� 7KLV SDUDJUDSK VKRZV WKDW LQ WKHVH

FDVHV LW LV VWLOO SRVVLEOH WR REWDLQ D KLJK 5� GXULQJ HVWLPDWLRQ RI DQ LQqDWLRQ�FKDQJH HTXDWLRQ� L�H��

� 7 KH F R QVWUD LQW WKD W;W EH XQF R UUH OD WH G Z LWK }W LV QR W UH VWULF WLY H VLQF H }W LV LQF OXGH G D V D Q H [ SOD QD WR U\ Y D ULD EOH � $ V
OR QJ D V }W LV LQF OXGH G D V D Q H [ SOD QD WR U\ Y D ULD EOH � LI UH J UH VVR UV F R UUH OD WH G Z LWK }W Z H UH WR EH LQF OXGH G� D WUD QVIR UPD WLR Q
R I Y D ULD EOH V F R XOG EH SH UIR UPH G� Z LWKR XW OR VV R I J H QH UD OLW\ � WR J H QH UD WH QH Z UH J UH VVR UV LQF OXGLQJ }W D QG D VH W R I
UH J UH VVR UV XQF R UUH OD WH G Z LWK }W�

�� $ F F R UGLQJ WR �� �� Z KH Q q  � � LQqD WLR Q LV D Q LLG GLVWULEXWH G UD QGR P Y D ULD EOH Z LWK PH D Q z} D QG Y D ULD QF H ��s � ,Q
WKLV F D VH � WKH EH VW IR UH F D VW R I IXWXUH LQqD WLR Q LV WKH F R QVWD QW z}�

�



D UHJUHVVLRQ RI }Q�W�� b }W�� RQ D FRQVWDQW DQG D FROOHFWLRQ RI RWKHU UHJUHVVRUV� &RQWLQXLQJ WR

DVVXPH WKDW LQqDWLRQ IROORZV WKH $5��� SURFHVV LQ ���� VXSSRVH WKDW WKH LQqDWLRQ�FKDQJH YDULDEOH�

�}Q�W�� b }W��� LV UHJUHVVHG RQ D FRQVWDQW� DQG D VHW RI RWKHU YDULDEOHV� <W�

}Q�W�� b }W��  D� E <W � HW ����

)RU ODUJH Q DQG VPDOO q HVWLPDWHV RI WKH FRHrFLHQWV RQ WKH QRQ�FRQVWDQW UHJUHVVRUV ZRXOG EDVLFDOO\

UHqHFW RQO\ WKH FRUUHODWLRQV EHWZHHQ WKHVH UHJUHVVRUV DQG FXUUHQW LQqDWLRQ �DFWXDOO\� WKH QHJDWLYH

RI FXUUHQW LQqDWLRQ� b}W���� EHFDXVH� DV GHULYHG DERYH� QRQ�FRQVWDQW UHJUHVVRUV GR OLWWOH WR KHOS
SUHGLFW IXWXUH LQqDWLRQ }Q�W��� 7KH UHJUHVVLRQ 5� IURP WKLV UHJUHVVLRQ� KRZHYHU� ZRXOG UHqHFW WKH

SURSRUWLRQ RI WKH YDULDWLRQ LQ }Q�W�� b }W�� H[SODLQHG E\ WKH UHJUHVVRUV� /HW �
��AH� EH WKH YDULDQFH

RI WKH UHVLGXDOV IURP WKLV UHJUHVVLRQ� 7KHQ� WKH 5� IURP WKLV UHJUHVVLRQ LV HTXDO WR

5��}Q�W�� b }W���  �b ���AH�

���}Q�W�� b }W���

 �b ���AH�

���}Q�W��� � ���}W���b �FRY�}Q�W��� }W��� ����

DQG� FRXOG EH VL]DEOH� )RU LQVWDQFH� LI q  �� WKHQ 5��}Q�W�� b }W���  �b ���AH� ��s ZKLFK ZRXOG

EH FRPSDUDEOH WR WKH 5� IURP WKH UHJUHVVLRQ RI }W�� RQ D FRQVWDQW DQG <W� ,Q WKLV FDVH� LI <W LV

FRUUHODWHG ZLWK }W�� WKHQ D ODUJH YDOXH RI 5
��}Q�W�� b }W��� FRXOG EH REWDLQHG�

6XPPDUL]LQJ� WKLV VHFWLRQ KDV LOOXVWUDWHG WKDW IRU ORQJ�KRUL]RQ IRUHFDVWV� ZKHQ LQqDWLRQ

SHUVLVWHQFH LV ORZ� D KLJK 5��}Q�W�� b }W��� DQG D ORZ 5��}Q�W��� FDQ EH VLPXOWDQHRXVO\ REWDLQHG�

&OHDUO\� LQ VXFK VLWXDWLRQV LQWHUSUHWLQJ D ODUJH YDOXH RI 5��}Q�W�� b }W��� DV VXJJHVWLQJ WKDW WKH

UHJUHVVRUV KHOS SUHGLFW IXWXUH LQqDWLRQ� }Q�W�� ZRXOG EH LQDSSURSULDWH� 7KLV H[HUFLVH KDV VKRZQ

WKDW DVVHVVPHQWV RQ WKH XVHIXOQHVV RI YDULDEOHV WR KHOS SUHGLFW WKH IXWXUH SDWK RI LQqDWLRQ FDQ EH

PLVOHDGLQJ ZKHQ EDVHG RQ 5�V IURP UHJUHVVLRQV ZLWK LQqDWLRQ FKDQJHV DV WKH GHSHQGHQW YDULDEOH�

2QH DSSURDFK WR GHWHUPLQH WKH XVHIXOQHVV RI WKH YDULDEOHV WR SUHGLFW IXWXUH LQqDWLRQ LV WR

FRPSDUH WKH YDULDQFH RI WKH UHVLGXDOV IURP WKH LQqDWLRQ�FKDQJH UHJUHVVLRQ ����� ���AH�� WR WKH YDULDQFH

RI }Q�W�� LQVWHDG RI WR WKH YDULDQFH RI }Q�W��b}W��� 6XFK D FRPSDULVRQ FDQ EH EDVHG RQ DQ DOWHUQDWLYH
5�� FDOFXDWHG DV

$OW� 5��}Q�W���  �b ���AH�

���}Q�W���
� ����

7KLV DOWHUQDWLYH 5� LV HTXDO WR WKH 5� IURP WKH UHJUHVVLRQ

}Q�W��  D� E<W � F}W�� � HW ����

��



ZLWK WKH FRHrFLHQW RQ }W�� UHVWULFWHG WR HTXDO RQH� L�H�� F  ��

��� , QWHU SU HWLQJ HVWLPDWHV RI pQ

$VVHVVPHQWV RQ WKH XVHIXOQHVV RI WKH WHUP VWUXFWXUH VSUHDG WR KHOS SUHGLFW WKH IXWXUH SDWK RI

LQqDWLRQ DOVR PD\ EH PLVOHDGLQJ ZKHQ EDVHG RQ HVWLPDWHV RI WKH FRHrFLHQW pQ� 7KLV VXEVHFWLRQ

VKRZV WKDW D VWDWLVWLFDO UHMHFWLRQ RI pQ  � GRHV QRW QHFHVVDULO\ SURYLGH HYLGHQFH WKDW WKH WHUP

VWUXFWXUH FRQWDLQV VLJQLpFDQW LQIRUPDWLRQ DERXW WKH IXWXUH OHYHO RI LQqDWLRQ���

8QGHU UDWLRQDO H[SHFWDWLRQV� Q�SHULRG ERQG \LHOGV ZLOO HTXDO

5Q�W  (WUQ�W �(W}Q�W�� � FQ�W ����

ZKHUH UQ�W LV WKH Q�SHULRG UHDO \LHOG GHpQHG DFFRUGLQJ WR

UQ�W  (WUQ�W � {Q�W��

 �� Q�
Qb�;
L �

(WUW�L � {Q�W��� ����

WKH Q�SHULRG LQqDWLRQ UDWH HTXDOV

}Q�W��  (W}Q�W�� � sQ�W��� ����

DQG {Q�W�� DQG sQ�W�� DUH H[SHFWDWLRQDO HUURUV� 7KH LQqDWLRQ�FKDQJH HTXDWLRQ FDQ EH UHZULWWHQ

}Q�W�� b }W��  oQ � pQ >(W�UQ�W b UW� �(W�}Q�W�� b }W��� � FQ�W@ � UHVLGW�� ����

ZKHUH WKH WHUP VWUXFWXUH VSUHDG KDV EHHQ GHFRPSRVHG LQWR � FRPSRQHQWV� WKH H[SHFWHG UHDO UDWH

FKDQJH� (W�UQ�W b UW�� WKH H[SHFWHG LQqDWLRQ FKDQJH� (W�}Q�W�� b }W���� DQG WKH ULVN SUHPLXP� FQ�W�

$ JHQHUDO H[SUHVVLRQ IRU pQ FDQ EH GHULYHG DV

pQ  
~a� � a�� � ~Fa� a�F

� � a�� � a�F
� � �~a� � �~Fa� a�F � �~UF a�F

����

ZKHUH a� LV WKH UDWLR RI WKH VWDQGDUG GHYLDWLRQ RI (W�}Q�W�� b }W��� WR WKH VWDQGDUG GHYLDWLRQ RI

WKH H[SHFWHG UHDO UDWH FKDQJHV� (W�UQ�W b UW�� ~ LV WKH FRUUHODWLRQ EHWZHHQ (W�}Q�W�� b }W��� DQG

(W�UQ�WbUW�� a�F LV WKH UDWLR RI WKH VWDQGDUG GHYLDWLRQ RI FQ�W WR WKH VWDQGDUG GHYLDWLRQ RI (W�UQ�WbUW��

��,Q VR PH VLWXD WLR QV� D VWD WLVWLF D O UH MH F WLR Q R I pQ  � PD \ SUR Y LGH H Y LGH QF H WKD W WKH WH UP VWUXF WXUH F R QWD LQV
LQIR UPD WLR Q D ER XW WKH FKDQJH LQ LQqD WLR Q�

��



~F LV WKH FRUUHODWLRQ EHWZHHQ(W�}Q�W��b}W��� DQG FQ�W� DQG ~UF LV WKH FRUUHODWLRQ EHWZHHQ(W�UQ�WbUW�
DQG FQ�W�

��

$ QRQ�]HUR pQ QHHG QRW LPSO\ WKDW WKH WHUP VWUXFWXUH VSUHDG KHOSV SUHGLFW IXWXUH LQqDWLRQ IRU

WKH VDPH UHDVRQV WKDW D KLJK 5��}Q�W�� b }W��� PD\ EH PLVOHDGLQJ� $V LQ WKH SUHYLRXV VXEVHFWLRQ�

GLrFXOWLHV DULVH ZKHQ LQqDWLRQ LV QRW KLJKO\ SHUVLVWHQW DQG Q LV ODUJH� 2QFH DJDLQ� VXSSRVH LQqDWLRQ

IROORZV WKH VWRFKDVWLF SURFHVV GHVFULEHG LQ ���� ,I LQqDWLRQ SHUVLVWHQFH LV UHODWLYHO\ ORZ� WKHQ DV

PDWXULW\ Q OHQJWKHQV� YDULDWLRQ LQ (W�}Q�W�� b }W��� ZLOO EH GRPLQDWHG E\ YDULDWLRQ LQ }W��� ,Q

VXFK FLUFXPVWDQFHV� QRQ�]HUR HVWLPDWHV RI pQ ZRXOG VLJQDO FRUUHODWLRQV EHWZHHQ FXUUHQW LQqDWLRQ

DQG DW OHDVW RQH RI WKH WKH WKUHH FRPSRQHQWV RI WKH WHUP VWUXFWXUH VSUHDG� L�H�� DW OHDVW RQH RI WKH

H[SHFWHG UHDO UDWH FKDQJH� WKH H[SHFWHG LQqDWLRQ FKDQJH� RU WKH ULVN SUHPLXP� 2QH H[WUHPH FDVH

LV SDUWLFXODUO\ QRWHZRUWK\� (VWLPDWHV RI pQ ZRXOG EH FORVH WR RQH� IRU LQVWDQFH� LI YDULDWLRQ LQ WKH

H[SHFWHG UHDO UDWH FKDQJH DQG WKH ULVN SUHPLXP ZHUH VPDOO UHODWLYH WR YDULDWLRQ LQ }W��� ,Q WKLV

VLWXDWLRQ� D XQLW FRHrFLHQW HVWLPDWH RI pQ� KRZHYHU� FRXOG PHUHO\ EH VLJQDOOLQJ WKDW YDULDWLRQ LQ

ERWK WKH GHSHQGHQW YDULDEOH �}Q�W��b}W��� DQG WKH WHUP VWUXFWXUH VSUHDG �5Q�Wb5W� DUH GRPLQDWHG

E\ YDULDWLRQ LQ �b(W}W���� ,Q RWKHU ZRUGV� WKH XQLW FRHrFLHQW HVWLPDWH RI pQ QHHG QRW LPSO\ WKDW

WKH WHUP VWUXFWXUH VSUHDG KHOSV SUHGLFW LQqDWLRQ� LW PD\ EH UHqHFWLQJ WKDW WKH WHUP VWUXFWXUH VSUHDG

LV FRUUHODWHG ZLWK FXUUHQW LQqDWLRQ�

6L]DEOH FRUUHODWLRQV EHWZHHQ UHJUHVVRUV DQG FXUUHQW LQqDWLRQ PD\ OHDG WR PLVLQWHUSUHWDWLRQV

RI HVWLPDWLRQ UHVXOWV IRU LQqDWLRQ�FKDQJH HTXDWLRQV� $V DFNQRZOHGJHG LQ SUHYLRXV VWXGLHV� LQ WKH

SUHVHQFH RI FRUUHODWLRQ EHWZHHQ WKH H[SHFWHG UHDO UDWH FKDQJH� WKH H[SHFWHG LQqDWLRQ FKDQJH� DQG

WKH WHUP SUHPLXP� D ZLGH YDULHW\ RI YDOXHV RI pQ DUH FRQVLVWHQW ZLWK WKH ([SHFWDWLRQV +\SRWKHVLV�

*LYHQ WKH DFNQRZOHGJHPHQW IRU VXFK FRUUHODWLRQV� LW LV VXUSULVLQJ WKDW PDQ\ SUHYLRXV VWXGLHV GLGQ
W

DOVR DOORZ IRU FRUUHODWLRQV EHWZHHQ FXUUHQW LQqDWLRQ DQG RQH RU PRUH RI WKH FRPSRQHQWV RI WKH

WHUP VWUXFWXUH VSUHDG��� 7R DOORZ IRU VXFK FRUUHODWLRQV� WKH UHVWULFWLRQ RQ WKH FRHrFLHQW RQ FXUUHQW

LQqDWLRQ VKRXOG EH UHOD[HG� $ PRUH JHQHUDO LQqDWLRQ HTXDWLRQ� MXVWLpHG E\ VXFK DQ DUJXPHQW LV

}Q�W��  oQ � pQ�5Q�W b5W� � qQ}W�� � UHVLGW��� ����

��0 LVKN LQ �� � � � � GH ULY H G D VLPLOD U H [ SUH VVLR Q� EXW F R PELQH G WKH WH UPV IR U H [ SH F WH G UH D O UD WH F KD QJ H V D QG WKH WH UP
SUH PLXP LQWR R QH � (W�UQ�W � FQ�W b UW�� Z KLF K KH F D OOH G WKH VOR SH R I WKH UH D O WH UP VWUXF WXUH �

�� ) D PD �� � � � � D QG ' D \ D QG /D QJ H �� � � � � D OOR Z H G IR U VXF K F R UUH OD WLR QV E\ LQF OXGLQJ F XUUH QW LQqD WLR Q D V D UH J UH VVR U LQ
LQqD WLR Q�F KD QJ H H T XD WLR QV� + R Z H Y H U� EH F D XVH H VWLPD WH G UH J UH VVLR QV KD G WKH LQqD WLR Q F KD QJ H Y D ULD EOH � �}Q�W��b}W���
D V WKH UH J UH VVD QG� UH J UH VVLR Q 5� VWLOO UH SR UW WKH Y D ULD WLR Q LQ LQqD WLR Q F KD QJ H V H [ SOD LQH G E\ WKH UH J UH VVR UV D QG GR Q
W
GLUH F WO\ D GGUH VV KR Z XVH IXO WKH UH J UH VVR UV D UH IR U SUH GLF WLQJ }Q�W���

��



7KLV HTXDWLRQ H[SOLFLWO\ H[DPLQHV WKH DELOLW\ RI WKH WHUP VWUXFWXUH VSUHDG WR SUHGLFW IXWXUH LQqDWLRQ�

8QGHU WKH UHVWULFWLRQ qQ  �� WKH 5
� IURP WKLV HTXDWLRQ LV HTXDO WR WKH DOWHUQDWLYH 5�� UHIHUUHG WR

DV $OW� 5��}Q�W���� LQWURGXFHG LQ VHFWLRQ ���� 7KH UHVWULFWLRQ qQ  � FDQ EH UHOD[HG DQG FRHrFLHQWV

FDQ EH HVWLPDWHG XVLQJ LQVWUXPHQWDO YDULDEOHV WHFKQLTXHV� *LYHQ WKH KLJK GHJUHH RI DXWRFRUUHODWLRQ

LQ LQqDWLRQ� D QDWXUDO LQVWUXPHQW FKRLFH IRU }W�� LV }W�
��

��� 5HODWLQJ 5HJU HVVLRQ , QWHU SU HWDWLRQV WR 0 RQHWDU \ 3 ROLF\

7KLV VHFWLRQ ZLOO XVH D VLPSOH PRGHO WR LQWXLWLYHO\ LOOXVWUDWH ZK\ LQqDWLRQ SHUVLVWHQFH PD\ EH UHODWHG

WR PRQHWDU\ SROLF\ DFWLRQV� 7KH PRGHO ZLOO VKRZ WKDW SROLF\ DFWLRQV GHVLJQHG WR DFKLHYH D VWDEOH

UDWH RI LQqDWLRQ RYHU WLPH UHVXOW LQ LQqDWLRQ SURFHVVHV WKDW DUH OHVV SHUVLVWHQW� ZKLOH SROLF\ DFWLRQV

ZKLFK DOORZ LQqDWLRQ JRDOV WR FKDQJH PD\ UHVXOW LQ PRUH SHUVLVWHQW LQqDWLRQ SURFHVVHV� ,Q WKH FXUUHQW

SDSHU� WKH UHODWLRQVKLS EHWZHHQ ORQJ�UXQ FRQVWDQF\ RI WKH LQqDWLRQ WDUJHW RI SROLF\ DQG LQqDWLRQ

SHUVLVWHQFH LV LPSRUWDQW EHFDXVH� FRPELQHG ZLWK WKH GLVFXVVLRQ LQ WKH SUHYLRXV WZR VXEVHFWLRQV� LW

VXJJHVWV WKDW UHVHDUFKHUV VKRXOG EH SDUWLFXODUO\ PLQGIXO RI WKH LQWHUSUHWDWLRQ RI LQqDWLRQ�FKDQJH

UHJUHVVLRQ UHVXOWV ZKHQ DQDO\VLV LV FRQGXFWHG RQ FRXQWULHV ZKLFK KDYH IROORZHG SROLFLHV WDUJHWLQJ

FRQVWDQW LQqDWLRQ UDWHV�

7KH PRGHO KDV WZR HTXDWLRQV� 7KH pUVW UHSUHVHQWV WKH REVHUYHG HPSLULFDO UHODWLRQVKLS EHWZHHQ

LQqDWLRQ DQG PRQHWDU\ SROLF\ DFWLRQV� ,QqDWLRQ IURP W WR W � �� }W��� LV DVVXPHG WR LQFUHDVH

�GHFUHDVH� LI WKH UHDO LQWHUHVW UDWH LQ WKH SUHYLRXV SHULRG� UW b (W}W�� ZDV OHVV �JUHDWHU� WKDQ WKH

ORQJ�UXQ HTXLOLEULXP UHDO UDWH zUU�

}W��  }W b v�UW b(W}W�� b zUU� � �W�� ����

ZKHUH �W�� LV DQ LQGHSHQGHQW ]HUR PHDQ VKRFN� DQG v ! � LV WKH UHVSRQVLYHQHVV RI LQqDWLRQ WR

UHDO LQWHUHVW UDWHV��� 7KH VHFRQG HTXDWLRQ GHVFULEHV PRQHWDU\ SROLF\ GHFLVLRQV� 3ROLF\ PDNHUV DUH

��*H QH UD OO\ � LQqD WLR Q LV VXrF LH QWO\ SH UVLVWH QW WKD W WKH LQqD WLR Q H T XD WLR Q�

}Q�W��  oQ � pQ�5Q�W b5W� � qQ}W � UHVLGW��� �� � �

Z KLF K UH SOD F H V }W�� Z LWK }W� Z LOO SUR Y LGH VLPLOD U UH VXOWV� ,Q ID F W� ER WK IR UPD WV Z H UH H VWLPD WH G GXULQJ H PSLULF D O
SUH SD UD WLR Q IR U WKLV SD SH U D QG VLPLOD U UH VXOWV Z H UH R EWD LQH G�

�� 7 KLV H T XD WLR Q F R XOG EH UH SOD F H G Z LWK J H QH UD O VSH F LpF D WLR QV Z LWKR XW F KD QJ LQJ WKH ED VLF LQWXLWLR Q� ,Q ID F W� �� � � LV
Y H U\ VLPLOD U WR WKH VOLJ KWO\ PR UH J H QH UD O VSH F pF D WLR QV LQ 6Y H QVVR Q �� � � � � D QG 5XGH EXVF K D QG 6Y H QVVR Q �� � � � �� Z KLF K
KD Y H UH D O UD WH V GLUH F WO\ D oH F WLQJ R XWSXW� Z LWK LQqD WLR Q UH VSR QGLQJ WR H [ F H VV GH PD QG� 2WKH U J H QH UD O VSH F LpF D WLR QV
PLJ KW KD Y H PR QH \ J UR Z WK QH J D WLY H O\ UH OD WH G WR WKH UH D O LQWH UH VW UD WH D QG LQqD WLR Q PR Y LQJ Z LWK PR QH \ J UR Z WK LQ
WKH OR QJ UXQ� $ OWH UQD WLY H O\ � PR QH \ J UR Z WK F R XOG EH QH J D WLY H O\ UH OD WH G WR WKH UH D O LQWH UH VW UD WH � LQF UH D VH V LQ PR QH \

��



DVVXPHG WR VHW QRPLQDO LQWHUHVW UDWHV� UW� VXFK WKDW UHDO UDWHV H[FHHG WKH ORQJ�UXQ HTXLOLEULXP UHDO

UDWH ZKHQHYHU H[SHFWHG LQqDWLRQ� (W}W�� H[FHHGV WKH LQqDWLRQ UDWH WDUJHWHG E\ PRQHWDU\ SROLF\�

}7
W �
��

UW  (W}W�� � zUU � ��(W}W�� b }7
W � ����

ZKHUH � ! �� 7KLV SROLF\ IXQFWLRQ LV OLNH D IRUZDUG�ORRNLQJ 7D\ORU ������ UXOH� EXW ZLWKRXW WKH

RXWSXW JDS� )RUZDUG�ORRNLQJ UXOHV KDYH EHHQ H[DPLQHG E\ &ODULGD� *DOL� DQG *HUWOHU �������

5XGHEXVFK DQG 6YHQVVRQ ������� DQG GLVFXVVHG E\ 6WXDUW ������ DQG )UHHGPDQ ������� 7KUHH

GHVFULSWLRQV RI WKH LQqDWLRQ WDUJHW ZLOO EH FRPSDUHG EHORZ WR LOOXVWUDWH WKDW VWDELOLW\ LQ WKH SROLF\

WDUJHW IRU LQqDWLRQ OHDGV WR OHVV SHUVLVWHQFH LQ WKH LQqDWLRQ SURFHVV�

&DVH �� 0RQHWDU\ SROLF\ WDUJHWV D FRQVWDQW LQqDWLRQ UDWH� 7R UHSUHVHQW WKH FDVH LQ ZKLFK WKH

PRQHWDU\ DXWKRULW\ KDV KLVWRULFDOO\ WDUJHWHG DQG LV FRQWLQXLQJ WR WDUJHW WKH VDPH FRQVWDQW UDWH

RI LQqDWLRQ� DVVXPH }7
W  z}� 7KH UDWLRQDO H[SHFWDWLRQV IRUHFDVW RI LQqDWLRQ FDQ EH REWDLQHG E\

VXEVWLWXWLQJ IRU UHDO UDWHV LQ ���� IURP ����� WDNLQJ FRQGLWLRQDO H[SHFWDWLRQV� DQG VROYLQJ IRU (W}W���

:LWK D FRQVWDQW LQqDWLRQ WDUJHW� WKH UDWLRQDO H[SHFWDWLRQV IRUHFDVW RI LQqDWLRQ LV�

(W}W��  
�

� � v�
}W �

v�

� � v�
z} ����

7KH UHGXFHG IRUP LQqDWLRQ SURFHVV� XQGHU UDWLRQDO H[SHFWDWLRQV� LV�

}W��  }W b v�UW b(W}W�� b zUU� � �W��

 }W b v��(W}W�� b z}� � �W��

 
�

� � v�
}W �

v�

� � v�
z} � �W��� ����

,QqDWLRQ SHUVLVWHQFH FDQ EH PHDVXUHG E\ WKH VL]H RI WKH $5��� FRHrFLHQW� ZKLFK ZDV UHSUHVHQWHG

E\ q LQ WKH SUHYLRXV WZR VXEVHFWLRQV� )RU WKLV FDVH RI FRQVWDQW LQqDWLRQ WDUJHWLQJ� WKH PHDVXUH RI

LQqDWLRQ SHUVLVWHQFH LV q���  � �� � v��� )RU v ! � DQG � ! �� � � q��� � �� DQG LQqDWLRQ IROORZV

D PHDQ�UHYHUWLQJ SURFHVV ZLWK PHDQ z}�

J UR Z WK F R XOG OH D G WR LQF UH D VH V LQ GH PD QG� D QG LQqD WLR Q F R XOG LQF UH D VH Z LWK H [ F H VV GH PD QG� ,Q J H QH UD O� IULF WLR QV VXF K
D V SULF H VWLF N LQH VV R U D GMXVWPH QW F R VWV Z R XOG LPSO\ D OD J EH WZ H H Q F KD QJ H V LQ UH D O UD WH V D QG F KD QJ H V LQ LQqD WLR Q� 7 KH
LPSOLF LW F D XVD O R UGH ULQJ V LQ WKH VH VD PSOH J H QH UD OL] D WLR QV D UH PR WLY D WH G E\ H PSLULF D O UH J XOD ULWLH V�

�� $ V Z LWK WKH pUVW H T XD WLR Q R I WKH PR GH O� PR UH J H QH UD O IR UPV R I WKH SR OLF \ UXOH F R XOG EH XVH G Z LWKR XW F KD QJ LQJ
WKH LQWXLWLR Q R I WKH PR GH O� ) R U LQVWD QF H � LQ D PR GH O Z KH UH LQqD WLR Q D ULVH V IUR P H [ F H VV GH PD QG D QG R XWSXW UH VSR QGV
WR LQF UH D VH V LQ UH D O LQWH UH VW UD WH V� WKH SR OLF \ UXOH F R XOG EH J H QH UD OL] H G VR WKD W QR PLQD O UD WH V D UH D OVR LQF UH D VH G LQ
UH VSR QVH WR H [ F H VV GH PD QG�

��



&DVH �� 0RQHWDU\ SROLF\ DLPV WR NHHS WKH UDWH RI LQqDWLRQ XQFKDQJHG IURP LWV FXUUHQW UDWH� 7R

UHSUHVHQW WKH FDVH LQ ZKLFK WKH PRQHWDU\ DXWKRULW\ LV ZLOOLQJ WR OHW E\JRQHV EH E\JRQHV� UHJDUGV

UHFHQW LQqDWLRQ UDWHV DV DFFHSWDEOH� DQG DGMXVWV WKH LQqDWLRQ WDUJHW DFFRUGLQJO\� DVVXPH }7
W  }W�

8QGHU UDWLRQDO H[SHFWDWLRQV� WKH UHVXOWDQW UHGXFHG IRUP LQqDWLRQ SURFHVV LV�

}W��  }W � �W��� ����

LQqDWLRQ SHUVLVWHQFH IRU WKLV FDVH LV q���  �� DQG WKH LQqDWLRQ SURFHVV FRQWDLQV D XQLW URRW� ,Q WKLV

FDVH� VKRFNV �W KDYH SHUPDQHQW HoHFWV RQ LQqDWLRQ EHFDXVH WKH PRQHWDU\ DXWKRULW\ FKDQJHV WKH

WDUJHW RQH�IRU�RQH ZLWK FKDQJHV LQ LQqDWLRQ�

&DVH �� 0RQHWDU\ SROLF\ WDUJHWV DQ LQqDWLRQ UDWH EHWZHHQ WKH FXUUHQW UDWH DQG D FRQVWDQW UDWH�

,Q WKLV FDVH� WKH PRQHWDU\ DXWKRULW\ SDUWLDOO\ DGMXVWV WKH WDUJHWHG UDWH RI LQqDWLRQ WR UHqHFW UHFHQW

GHYLDWLRQV RI LQqDWLRQ IURP D SUHIHUUHG FRQVWDQW UDWH� $VVXPLQJ WKDW WKH WDUJHW LV DGMXVWHG E\ WKH

IUDFWLRQ � � r � � RI WKH GHYLDWLRQ RI UHFHQW UDWHV IURP WKH SUHIHUUHG FRQVWDQW z}� WKH WDUJHW UDWH LV

HTXDO WR }7
W  z}�r�}Wbz}�� )RU WKLV GHVFULSWLRQ RI WKH LQqDWLRQ WDUJHW� XQGHU UDWLRQDO H[SHFWDWLRQV�

WKH UHGXFHG IRUP LQqDWLRQ SURFHVV LV�

}W��  
� � v�r

� � v�
}W �

v���b r�

� � v�
z} � �W�� ����

LQqDWLRQ SHUVLVWHQFH LV q���  � �� � v�� � �v�r� �� � v��� DQG LQqDWLRQ IROORZV D PHDQ�UHYHUWLQJ

SURFHVV ZLWK PHDQ z}�

&RPSDULQJ WKH WKUHH FDVHV� LW LV HDV\ WR VHH WKDW LQqDWLRQ LV WKH OHDVW SHUVLVWHQW ZKHQ WKH SROLF\

WDUJHW LV D FRQVWDQW LQqDWLRQ UDWH� %HFDXVH � � r � � LW IROORZV WKDW � � q��� � q��� � q���  ��

,QqDWLRQ LV PRUH SHUVLVWHQW LQ FDVH � WKDQ LQ FDVH �� EXW� EHFDXVH WKH SROLF\ WDUJHW LV QRW DGMXVWHG

WR IXOO\ UHqHFW UHFHQW GHYLDWLRQV RI LQqDWLRQ IURP WKH SUHIHUUHG FRQVWDQW WDUJHW DV ZDV DVVXPHG LQ

FDVH �� LQqDWLRQ FRQWLQXHV WR IROORZ D PHDQ�UHYHUWLQJ SURFHVV� ZLWK PHDQ z}�

� ( PSLU LFDO 5HVXOWV

7KLV VHFWLRQ H[DPLQHV ZKHWKHU WKH WHUP VWUXFWXUH KHOSV SUHGLFW LQqDWLRQ XVLQJ PRQWKO\ GDWD IRU

&DQDGD� )UDQFH� *HUPDQ\� ,WDO\� -DSDQ� WKH 1HWKHUODQGV� 6ZHGHQ� 6ZLW]HUODQG� WKH 8.� DQG WKH

8QLWHG 6WDWHV DQG TXDUWHUO\ GDWD IRU $XVWUDOLD��� $OVR LQYHVWLJDWHG LV ZKHWKHU WKH VKRUW�WHUP

�� 7 R VLPSOLI\ H [ SR VLWLR Q� WKH WH [ W Z LOO UH IH U WR GD WD IR U D OO F R XQWULH V D V PR QWKO\ H Y H Q WKR XJ K GD WD IR U $ XVWUD OLD LV
T XD UWH UO\ � ,W LV OH IW WR WKH UH D GH U WR PD N H WKH R EY LR XV WH [ W WUD QVOD WLR QV IR U $ XVWUD OLD � ) R U H [ D PSOH � UH IH UH QF H V WR � �

��



UHDO UDWH LV D EHWWHU SUHGLFWRU RI IXWXUH LQqDWLRQ WKDQ WKH VSUHDG� 'DWD LV GHVFULEHG LQ WKH 'DWD

$SSHQGL[� &DOFXODWLRQV DUH EDVHG RQ WKH ORQJHVW VDPSOH SHULRG IRU ZKLFK GDWD ZDV DYDLODEOH IRU

VKRUW�WHUP LQWHUHVW UDWHV� ORQJ�WHUP LQWHUHVW UDWHV� DQG FRQVXPHU SULFH LQqDWLRQ��� ��

,QWHUHVW UDWH GDWD LV VLPLODU WR WKDW XVHG E\ %RQVHU�1HDO DQG 0RUOH\ ������ DQG .R]LFNL

������� 7KH WHUP VWUXFWXUH VSUHDG ZDV PHDVXUHG DV WKH GLoHUHQFH EHWZHHQ WKH \LHOG RQ D

ORQJ�WHUP JRYHUQPHQW ERQG DQG D ��PRQWK UDWH� )RU $XVWUDOLD� LQqDWLRQ ZDV HVWLPDWHG DV ���

WLPHV WKH FKDQJH LQ WKH ORJ FRQVXPHU SULFH LQGH[ RYHU WKH SUHYLRXV IRXU TXDUWHUV� )RU UHPDLQLQJ

FRXQWULHV� LQqDWLRQ ZDV HVWLPDWHG DV ��� WLPHV WKH FKDQJH LQ WKH ORJ FRQVXPHU SULFH LQGH[ RYHU

WKH SUHYLRXV WZHOYH PRQWKV� 0HDVXULQJ LQqDWLRQ RYHU D \HDU UHGXFHV PHDVXUHPHQW GLrFXOWLHV WKDW

DULVH ZKHQ LQqDWLRQ LV FDOFXODWHG RYHU VKRUWHU LQWHUYDOV� )LUVW� PRQWK�RYHU�SUHYLRXV�PRQWK DQG

TXDUWHU�RYHU�SUHYLRXV�TXDUWHU PHDVXUHV RI LQqDWLRQ WHQG WR EH TXLWH YRODWLOH� ZLWK PXFK RI WKH

YRODWLOLW\ UHJDUGHG DV QRLVH RU WHPSRUDU\ qXFDWLRQV� 6HFRQG� URXQGLQJ SUREOHPV LQWURGXFH VSXULRXV

YRODWLOLW\ LQ WKHVH VKRUW�SHULRG PHDVXUHV RI LQqDWLRQ RYHU PXFK RI WKH HDUO\ VDPSOH�

6KRUW�WHUP UHDO UDWHV VHUYH ERWK DV D PHDVXUH RI WKH VWDQFH RI PRQHWDU\ SROLF\ DQG DV D PHDVXUH

RI WKH OHYHO RI WKH \LHOG FXUYH� 6KRUW�WHUP UHDO UDWHV ZHUH HVWLPDWHG DV WKH GLoHUHQFH EHWZHHQ WKH

VKRUW UDWH XVHG LQ FRQVWUXFWLQJ WKH WHUP VWUXFWXUH VSUHDG DQG H[SHFWHG LQqDWLRQ� ,QqDWLRQ RYHU WKH

SULRU IRXU TXDUWHUV �$XVWUDOLD� RU WZHOYH PRQWKV �DOO FRXQWULHV H[FHSW $XVWUDOLD� LV XVHG WR SUR[\

IRU VKRUW�WHUP H[SHFWHG LQqDWLRQ� ,Q DGGLWLRQ WR WKH VPRRWKLQJ DUJXPHQWV OLVWHG DERYH WR MXVWLI\

XVLQJ PHDVXUHV RI LQqDWLRQ FDOFXODWHG RYHU D \HDU� YDULDWLRQ LQ WKH VPRRWKHU VHULHV LV FORVHU WR WKDW

REVHUYHG LQ VXUYH\ GDWD RQ LQqDWLRQ H[SHFWDWLRQV RI FRQVXPHUV� LQYHVWRUV� DQG IRUHFDVWHUV�

7DEOH � FRQWDLQV VXPPDU\ VWDWLVWLFV RQ WKH WHUP VWUXFWXUH VSUHDG� RQH�\HDU LQqDWLRQ UDWHV�

DQG VKRUW�WHUP UHDO UDWHV� )RU HDFK VHULHV� WKH WKLUG FROXPQ UHSRUWV WKH VDPSOH PHDQ� WKH IRXUWK

FROXPQ UHSRUWV WKH VWDQGDUG GHYLDWLRQ� DQG WKH pIWK WKURXJK VHYHQWK FROXPQV UHSRUW FRUUHODWLRQ

FRHrFLHQWV ZLWK� UHVSHFWLYHO\� WKH VSUHDG� RQH�\HDU LQqDWLRQ UDWHV� DQG VKRUW�WHUP UHDO UDWHV LQ WKH

VDPH FRXQWU\� 7KH WHUP VWUXFWXUH VSUHDG DQG LQqDWLRQ DUH JHQHUDOO\ QHJDWLYHO\ FRUUHODWHG� ,QqDWLRQ

PR QWKV VKR XOG EH WD N H Q WR PH D Q � T XD UWH UV IR U $ XVWUD OLD � � � � � � � D QG � � PR QWK IR UH F D VWV VKR XOG EH WD N H Q WR PH D Q � �
� � � D QG � � T XD UWH U IR UH F D VWV� D QG D XWR F R UUH OD WLR QV D W OD J V � � � � � D QG � � VKR XOG EH WD N H Q WR PH D Q D XWR F R UUH OD WLR QV D W
OD J V � � � � D QG � �

�� 7 KLV LPSOLH V WKD W WKH OR QJ H U WKH IR UH F D VW KR UL] R Q EH LQJ D VVH VVH G LQ D UH J UH VVLR Q� WKH VKR UWH U WKH H VWLPD WLR Q VD PSOH �

��4XD OLWD WLY H UH VXOWV SUH VH QWH G LQ WKLV VH F WLR Q GR QR W D SSH D U WR EH VH QVLWLY H WR WKH VD PSOH SH ULR G F KR VH Q� $ QD O\ VLV
Z D V D OVR SH UIR UPH G R Q D VKR UWH U VD PSOH _ VWD UWLQJ LQ � � � � �� IR U D OO F R XQWULH V H [ F H SW ,WD O\ _ D QG VLPLOD U UH VXOWV WR WKR VH
UH SR UWH G Z H UH R EWD LQH G� ) R U F R PSD ULVR Q SXUSR VH V UH VXOWV IR U WKH PR VW J H QH UD O PR GH O D UH UH SR UWH G IR U WKH IXOO VD PSOH
LQ 7 D EOH � D QG WKH VKR UWH QH G VD PSOH LQ 7 D EOH � �

��



DQG VKRUW�WHUP UHDO UDWHV DUH QHJDWLYHO\ FRUUHODWHG LQ DOO FRXQWULHV� DQG KLJKO\ QHJDWLYHO\ FRUUHODWHG

ZLWK FRUUHODWLRQ FRHrFLHQWV PRUH QHJDWLYH WKDQ ���� LQ HLJKW RI WKH HOHYHQ FRXQWULHV� 6KRUW�WHUP UHDO

UDWHV DQG WKH WHUP VWUXFWXUH VSUHDG DOVR H[KLELW VXEVWDQWLDO QHJDWLYH FRUUHODWLRQV� ZLWK FRUUHODWLRQ

FRHrFLHQWV PRUH QHJDWLYH WKDQ ����� LQ HLJKW RI WKH HOHYHQ FRXQWULHV� %HFDXVH VKRUW�WHUP UHDO UDWHV

PRYH FORVHO\ ZLWK WKH UHDO UDWH WKDW UHqHFWV WKH VWDQFH PRQHWDU\ SROLF\ �L�H�� WKH UHDO IHGHUDO IXQGV

UDWH LQ WKH 8QLWHG 6WDWHV� WKH ODWWHU UHVXOW VXSSRUWV WKH K\SRWKHVLV WKDW WKH WHUP VWUXFWXUH VSUHDG

DOVR UHqHFWV WKH VWDQFH RI PRQHWDU\ SROLF\�

7DEOH � UHSRUWV DXWRFRUUHODWLRQ FRHrFLHQWV IRU RQH�\HDU LQqDWLRQ UDWHV� %HFDXVH GDWD LV RQH�\HDU

LQqDWLRQ UDWHV� FDOFXODWHG DV WKH DQQXDO UDWH RI LQqDWLRQ RYHU WKH SUHYLRXV WZHOYH PRQWKV� VXEVHTXHQW

PRQWKO\ REVHUYDWLRQV HPEHG D ���PRQWK RYHUODS��� 7KLV RYHUODS RFFXUV EHFDXVH ���PRQWK LQqDWLRQ

UDWHV UHSRUWHG IRU VXEVHTXHQW PRQWKV FRQWDLQ HOHYHQ PRQWKV RI FRPPRQ GDWD��� %HFDXVH RI WKH

HOHYHQ�PRQWK RYHUODS� KLJK HVWLPDWHV RI DXWRFRUUHODWLRQ FRHrFLHQWV DW D ��PRQWK ODJ DUH QRW

XQH[SHFWHG� $XWRFRUUHODWLRQ FRHrFLHQWV DW D ���PRQWK ODJ� FDOFXODWHG XVLQJ PRQWKO\ GDWD RQ

���PRQWK LQqDWLRQ UDWHV ZLOO EH TXDQWLWDWLYHO\ VLPLODU WR pUVW�RUGHU DXWRFRUUHODWLRQ FRHrFLHQWV

FDOFXODWHG XVLQJ DQQXDO GDWD RQ RQH�\HDU LQqDWLRQ UDWHV�

,QqDWLRQ UDWHV LQ DOO FRXQWULHV H[KLELW FRQVLGHUDEOH SHUVLVWHQFH DV PHDVXUHG E\ DXWRFRUUHODWLRQ

FRHrFLHQWV� 5HVXOWV DUH FRQVLVWHQW ZLWK WKH GLVFXVVLRQ LQ VHFWLRQ ���� ,Q SDUWLFXODU� SHUVLVWHQFH

LV ORZHU LQ FRXQWULHV VXFK DV *HUPDQ\ DQG 6ZLW]HUODQG ZKR KDYH ORQJVWDQGLQJ UHSXWDWLRQV IRU

IROORZLQJ PRQHWDU\ SROLFLHV VHHNLQJ ORZ DQG VWDEOH LQqDWLRQ� 3HUVLVWHQFH LV KLJKHU LQ FRXQWULHV VXFK

DV &DQDGD� )UDQFH� DQG ,WDO\� ZKR� DW YDULRXV WLPHV LQ WKHLU KLVWRULHV� KDYH EHHQ UHJDUGHG DV OHVV

YLJLODQW LQ WKHLU DWWHPSWV WR NHHS LQqDWLRQ ORZ� 3ROLF\PDNHUV LQ &DQDGD EHJDQ WDUJHWLQJ H[SOLFLW

LQqDWLRQ UDWHV LQ WKH ����V DQG KDYH EHHQ VXFFHVVIXO DW NHHSLQJ LQqDWLRQ XQGHU FRQWURO� ,Q ,WDO\�

VXFFHVV RQ WKH LQqDWLRQ IURQW KDV EHHQ PRUH UHFHQW� ,WDOLDQ LQqDWLRQ VXEVLGHG WR UDWHV OHVV WKDQ

RU HTXDO WR WKUHH SHUFHQW RQO\ ZLWKLQ WKH SDVW IHZ \HDUV DV HoRUWV WR DFKLHYH (XURSHDQ 0RQHWDU\

8QLRQ WDUJHWV DFFHOHUDWHG�

'DWD FRQVWUDLQWV PDNH LW LPSRVVLEOH WR HVWLPDWH WKH EDVLF LQqDWLRQ�FKDQJH HTXDWLRQV RI -RULRQ

�� ) R U H [ D PSOH � ' H F H PEH U � � � � � � �PR QWK LQqD WLR Q LV WKH D Y H UD J H LQqD WLR Q UD WH R Y H U -D QXD U\ � � � � WKUR XJ K ' H F H PEH U
� � � � D QG -D QXD U\ � � � � � � �PR QWK LQqD WLR Q LV WKH D Y H UD J H LQqD WLR Q UD WH R Y H U ) H EUXD U\ � � � � WKUR XJ K -D QXD U\ � � � � �
%R WK ' H F H PEH U � � � � D QG -D QXD U\ � � � � � � �PR QWK LQqD WLR Q UD WH V SXW D �� � � � � Z H LJ KW R Q PR QWKO\ LQqD WLR Q LQ H D F K R I
WKH � � PR QWKV R I ) H EUXD U\ � � � � WKUR XJ K ' H F H PEH U � � � � �

�� ) R U $ XVWUD OLD � LQqD WLR Q LV F D OF XOD WH G D V WKH D QQXD O UD WH R I LQqD WLR Q R Y H U WKH SUH Y LR XV IR XU T XD UWH UV� 7 KXV�
VXEVH T XH QW T XD UWH UV F R QWD LQ WKUH H T XD UWH UV R I F R PPR Q GD WD �

��



DQG 0LVKNLQ ������� *HUODFK ������� DQG 'D\ DQG /DQJH ������ WKDW PDWFK WKH LQqDWLRQ KRUL]RQV

WR WKH ERQG PDWXULWLHV LQ WKH WHUP VWUXFWXUH VSUHDG� ,QVWHDG� LQqDWLRQ�FKDQJH UHJUHVVLRQV RI WKH

IRUP�

}Q�W�� b }��W��  oQ � pQ�5����W b5��W� � UHVLGW�� ����

ZHUH HVWLPDWHG� ZKHUH �5����W b 5��W� LV WHUP VWUXFWXUH VSUHDG DV GHVFULEHG HDUOLHU� DQG �}Q�W�� b
}��W��� LV WKH GLoHUHQFH EHWZHHQ }Q�W��� WKH Q�PRQWK H[�SRVWH LQqDWLRQ UDWH IURP PRQWK W WR PRQWK

W�Q H[SUHVVHG DW DQ DQQXDO UDWH DQG FXUUHQW LQqDWLRQ }��W��� 7KH ��\HDU LQqDWLRQ UDWH IURP PRQWK

W b � WR PRQWK W � � ZDV XVHG IRU }��W�� LQVWHDG RI WKH ��PRQWK LQqDWLRQ UDWH IURP W WR W � � WR

UHGXFH YRODWLOLW\ GXH WR QRLVH DQG URXQGLQJ RI WKH SULFH LQGH[� 7KH KRUL]RQ� Q� RI WKH IRUHFDVW ZDV

YDULHG EHWZHHQ ��� ��� DQG �� PRQWKV��� 7KLV JHQHUDOL]DWLRQ VHHPV UHDVRQDEOH VLQFH WHUP VWUXFWXUH

VSUHDGV FRQVWUXFWHG DV WKH JDS EHWZHHQ \LHOGV RQ ORQJHU PDWXULW\ ERQGV DQG D VKRUW�PDWXULW\

LQVWUXPHQW DUH KLJKO\ FRUUHODWHG IRU GLoHUHQW PDWXULWLHV RI WKH ORQJHU�PDWXULW\ ERQG� $OVR� XVH RI

WKLV JHQHUDOL]DWLRQ HQDEOHG H[SDQVLRQ RI WKH GDWD VDPSOH EH\RQG WKH IRXU FRXQWULHV FRQVLGHUHG E\

-RULRQ DQG 0LVKNLQ�

7DEOH � FRQWDLQV UHJUHVVLRQ UHVXOWV IURP HVWLPDWLRQ RI WKH LQqDWLRQ�FKDQJH HTXDWLRQ �������

7KUHH UHVXOWV VWDQG RXW� )LUVW� HVWLPDWHV RI WKH FRHrFLHQW pQ WHQG WR LQFUHDVH LQ PDJQLWXGH ZLWK Q�

(VWLPDWHV DUH SRVLWLYH DQG VLJQLpFDQW EDVHG RQ DV\PSWRWLF � SHUFHQW FULWLFDO YDOXHV� DW KRUL]RQV RI

�� DQG �� PRQWKV �DW OHDVW� IRU $XVWUDOLD� &DQDGD� -DSDQ� 6ZHGHQ� DQG WKH 8QLWHG 6WDWHV DQG DW

D ���PRQWK KRUL]RQ IRU *HUPDQ\ DQG 6ZLW]HUODQG� 6HFRQG� LQ JHQHUDO� WKH UHJUHVVLRQ 5�V UHSRUWHG

LQ WKH FROXPQ ODEHOHG 5��}Q�W�� b }��W��� DOVR LQFUHDVH ZLWK Q��� $W D ���PRQWK IRUHFDVW KRUL]RQ�

DPRQJ WKH VHYHQ FRXQWULHV ZLWK VLJQLpFDQW HVWLPDWHV RI p��� 5
�V YDU\ EHWZHHQ D ORZ RI ���� IRU

6ZLW]HUODQG DQG D KLJK RI ��� IRU -DSDQ� 7KLUG� HVWLPDWHV RI WKH DOWHUQDWLYH 5�� UHSRUWHG LQ WKH

FROXPQ ODEHOHG $OW�5��}Q�W���� WHQG WR GHFUHDVH ZLWK Q�

�� ) D PD �� � � � � PD GH D VLPLOD U J H QH UD OL] D WLR Q� OLPLWLQJ F R QVLGH UD WLR Q WR D � �\ H D U VSUH D G� EXW F R QVLGH ULQJ LQqD WLR Q
IR UH F D VWLQJ KR UL] R QV R I � WKUR XJ K � \ H D UV� (VWUH OOD D QG 0 LVKN LQ �� � � � � D OVR UH OD [ H G WKH PD WXULW\ �PD WF KLQJ UH VWULF WLR QV�

��6WD QGD UG H UUR UV R I F R H rF LH QW H VWLPD WH V Z H UH F R UUH F WH G IR U KH WH UR VN H GD VWLF LW\ D QG VH ULD O F R UUH OD WLR Q IR OOR Z LQJ WKH
SUR F H GXUH UH F R PPH QGH G E\ 1 H Z H \ D QG :H VW �� � � � � Z LWK WKH 1 H Z H \ D QG :H VW �� � � � � D XWR PD WLF OD J VH OH F WLR Q UR XWLQH �

�� 7 KH WD EOH F R QWD LQV WZ R F R OXPQV Z LWK 5�V� 7 KH F R OXPQ OD EH OH G 5��}Q�W��b}��W��� LV WKH VWD QGD UG UH J UH VVLR Q 5
�

IR U D UH J UH VVLR Q R I WKH VSH F LpF D WLR Q LQ �� � �� UH SR UWLQJ WKH SUR SR UWLR Q R I WKH Y D ULD QF H LQ WKH IXWXUH F KD QJ H LQ LQqD WLR Q
H [ SOD LQH G E\ WKH VSUH D G� (QWULH V LQ WKH F R OXPQ OD EH OOH G $OW� 5��}Q�W��� F R QWD LQ WKH H VWLPD WH R I WKH SUR SR VH G
D OWH UQD WLY H 5�� 7 KLV D OWH UQD WLY H 5� LV H T XD O WR WKH 5� WKD W Z R XOG R EWD LQ IUR P WKH IR OOR Z LQJ UH J UH VVLR Q

}Q�W��  oQ � pQ�5����W b5��W� � qQ}��W�� � UHVLGW�� �� � �

Z LWK WKH F R H rF LH QW R Q }��W�� F R QVWUD LQH G WR H T XD O XQLW\ � L�H �� qQ  � �

��



7ZR TXDOLWDWLYH UHVXOWV� WKDW FRHrFLHQW HVWLPDWHV RI p WHQG WR EH SRVLWLYH DQG LQFUHDVH ZLWK

IRUHFDVW KRUL]RQ DQG WKDW 5�V WHQG WR LQFUHDVH ZLWK IRUHFDVW KRUL]RQ� DUH FRQVLVWHQW ZLWK WKH pQGLQJV

LQ 7DEOH � RI -RULRQ DQG 0LVKNLQ ������ DQG 7DEOH � RI 'D\ DQG /DQJH ��������� +RZHYHU� WKHVH

WZR TXDOLWDWLYH UHVXOWV QHHG QRW LPSO\ WKDW WKH WHUP VWUXFWXUH VSUHDG KHOSV SUHGLFW LQqDWLRQ� ,I

WKH WHUP VWUXFWXUH VSUHDG KDV LQIRUPDWLRQ DERXW IXWXUH LQqDWLRQ WKDW FDQ EH REWDLQHG IURP WKH

LQqDWLRQ�FKDQJH UHJUHVVLRQV� WKHQ WKH UHJUHVVLRQ HTXDWLRQ VKRXOG H[SODLQ YDULDWLRQ LQ }Q�W�� DQG WKH

DOWHUQDWLYH 5� GHpQHG LQ ���� RI VHFWLRQ ��� VKRXOG EH SRVLWLYH�

7KH WKLUG UHVXOW� WKDW $OW� 5��}Q�W��� WHQGV WR GHFUHDVH ZLWK Q� VXJJHVWV D YHU\ GLoHUHQW

VWRU\ RI WKH LQIRUPDWLRQ DERXW IXWXUH LQqDWLRQ SURYLGHG E\ WKH LQqDWLRQ�FKDQJH HTXDWLRQV� $W

VKRUW KRUL]RQV� WKH SURSRUWLRQ RI WKH YDULDWLRQ LQ IXWXUH LQqDWLRQ H[SODLQHG E\ WKH LQqDWLRQ�FKDQJH

HTXDWLRQ LV UHODWLYHO\ ODUJH� DW OHDVW ���� LQ DOO FRXQWULHV DW D ���PRQWK IRUHFDVW KRUL]RQ DQG KLJKHU

WKDQ WKH H[SODLQHG YDULDWLRQ LQ WKH LQqDWLRQ FKDQJH YDULDEOH� }Q�W��b}��W��� 7KLV UHVXOW LV LQWXLWLYH�

,QqDWLRQ UDWHV DUH TXLWH SHUVLVWHQW� $V VKRZQ LQ 7DEOH �� DXWRFRUUHODWLRQV DW D ���PRQWK ODJ YDULHG

EHWZHHQ D ORZ RI ���� IRU 6ZHGHQ DQG 6ZLW]HUODQG DQG D KLJK RI ���� IRU )UDQFH� 7KXV� FXUUHQW

LQqDWLRQ KROGV D ORW RI LQIRUPDWLRQ DERXW LQqDWLRQ RYHU WKH QH[W \HDU� &XUUHQW LQqDWLRQ VKRXOG

EH D JRRG SUHGLFWRU RI IXWXUH LQqDWLRQ� WKH PRUH SHUVLVWHQW LV LQqDWLRQ� $XWRFRUUHODWLRQ VWDWLVWLFV

SURYLGH IXUWKHU HYLGHQFH WR VXSSRUW WKLV YLHZ� $OW� 5��}Q�W��� DUH KLJKHU LQ WKRVH FRXQWULHV ZLWK

PRUH SHUVLVWHQW LQqDWLRQ DV LQGLFDWHG E\ KLJKHU DXWRFRUUHODWLRQ FRHrFLHQWV LQ 7DEOH ��

)RU ORQJ KRUL]RQV� KRZHYHU� UHVXOWV DUH VWULNLQJO\ GLoHUHQW� )RU IRXU FRXQWULHV� $XVWUDOLD�

*HUPDQ\� 6ZHGHQ� DQG 6ZLW]HUODQG� $OW� 5��}Q�W��� LV QHJDWLYH DW D ���PRQWK KRUL]RQ� 5HWXUQLQJ

WR 7DEOH �� WKHVH DUH WKH FRXQWULHV ZLWK WKH ORZHVW DXWRFRUUHODWLRQ FRHrFLHQWV DW ODJ �� PRQWKV�

7KXV� WKHVH DUH FRXQWULHV ZLWK UHODWLYHO\ OHVV SHUVLVWHQW LQqDWLRQ� IRU ZKLFK WKH XQLW FRHrFLHQW

UHVWULFWLRQ RQ }��W�� LV PRVW OLNHO\ WR EH UHMHFWHG E\ WKH GDWD� 7KH ODUJH QHJDWLYH YDOXHV RI $OW� 5
�

FDQ EH LQWHUSUHWHG DV D UHMHFWLRQ E\ WKH GDWD RI WKH LPSOLHG XQLW FRHrFLHQW RQ FXUUHQW LQqDWLRQ�

L�H�� D UHMHFWLRQ RI qQ  �� )XUWKHUPRUH� WKH ODUJH QHJDWLYH YDOXHV RI $OW� 5
��}Q�W��� VXJJHVW WKDW

HVWLPDWHV RI pQ DUH GULYHQ E\ FRUUHODWLRQV EHWZHHQ FXUUHQW LQqDWLRQ� }��W��� DQG WKH WHUP VWUXFWXUH

VSUHDG� QRW E\ SUHGLFWLYH LQIRUPDWLRQ LQ WKH VSUHDG IRU IXWXUH LQqDWLRQ� }Q�W���

7KHVH REVHUYDWLRQV RQ $OW� 5��}Q�W��� VXJJHVW WZR UHDVRQV ZK\ 5��}Q�W�� b }��W��� LQFUHDVHV

��*H UOD F K �� � � � � IR XQG WKD W IR U *H UPD Q\ H VWLPD WH V R I pQ D QG 5�V IR U LQqD WLR Q�F KD QJ H H T XD WLR QV LQF UH D VH G Z LWK Q
IR U Q OH VV WKD Q R U H T XD O WR � \ H D UV� EXW GH F UH D VH G Z LWK Q IR U Q J UH D WH U WKD Q � \ H D UV�

��



ZLWK Q� )LUVW� DW ORQJHU KRUL]RQV� UHJUHVVLRQ 5�V IRU LQqDWLRQ�FKDQJH UHJUHVVLRQV PD\ EH SLFNLQJ XS

FRUUHODWLRQ EHWZHHQ FXUUHQW LQqDWLRQ DQG WKH WHUP VWUXFWXUH VSUHDG� QRW EHWZHHQ IXWXUH LQqDWLRQ

DQG WKH WHUP VWUXFWXUH VSUHDG� 6HFRQG� DW VKRUW KRUL]RQV� LQqDWLRQ LV UHODWLYHO\ SUHGLFWDEOH JLYHQ

FXUUHQW LQqDWLRQ EHFDXVH LQqDWLRQ LV SHUVLVWHQW� ,QqDWLRQ FKDQJHV� E\ FRQWUDVW DUH OHVV OLNHO\ WR

EH SUHGLFWDEOH DW VKRUW KRUL]RQV^LPSO\LQJ ORZ 5��}Q�W�� b }��W���V RI HVWLPDWHG LQqDWLRQ�FKDQJH

HTXDWLRQV�

7KH UHVXOWV LQ 7DEOH � VXJJHVW WKDW EHWWHU SUHGLFWRUV RI IXWXUH LQqDWLRQ� }Q�W�� FDQ EH REWDLQHG

E\ UHOD[LQJ WKH XQLW�FRHrFLHQW UHVWULFWLRQ RQ }W� 7DEOH � FRQWDLQV UHVXOWV IURP HVWLPDWLRQ RI

}Q�W��  oQ � pQ�5����W b5��W� � qQ}��W�� � UHVLGW�� ����

ZKHUH qQ LV XQUHVWULFWHG�
�� &RHrFLHQWV ZHUH HVWLPDWHG XVLQJ LQVWUXPHQWDO YDULDEOHV WHFKQLTXHV

XVLQJ D FRQVWDQW� �5����W b5��W�� DQG }��W DV LQVWUXPHQWV� 7KUHH UHVXOWV DUH GLVFXVVHG EHORZ�

)LUVW� SRLQW HVWLPDWHV RI qQ DUH OHVV WKDQ RQH IRU DOO FRXQWULHV DQG DW DOO KRUL]RQV� ,PSURYHPHQWV

REWDLQHG DV D UHVXOWV RI DOORZLQJ IUHH HVWLPDWLRQ RI qQ DUH HYLGHQW E\ FRPSDULQJ UHJUHVVLRQ 5�V LQ

WKH pQDO FROXPQ RI 7DEOH � WR HQWULHV LQ WKH WKH FROXPQ ODEHOOHG $OW� 5��}Q�W��� LQ 7DEOH �� $W VKRUW

KRUL]RQV� WKH JDLQV LQ WHUPV RI YDULDWLRQ LQ }Q�W�� H[SODLQHG E\ UHJUHVVRUV DUH UHODWLYHO\ VPDOO� 2QO\

VPDOO JDLQV DUH UHDOL]HG EHFDXVH� HYHQ ZKHQ IUHHO\ HVWLPDWHG� HVWLPDWHV RI qQ UHPDLQ FORVH WR RQH�

$W ORQJ KRUL]RQV� KRZHYHU� WKH JDLQV DUH VXEVWDQWLDO DV HVWLPDWHV RI q�� DUH VLJQLpFDQWO\ EHORZ RQH

IRU DOO FRXQWULHV� *DLQV DUH SDUWLFXODUO\ VL]DEOH LQ WKH IRXU FRXQWULHV WKDW KDG QHJDWLYH HVWLPDWHV

RI $OW� 5��}Q�W��� LQ 7DEOH �� 5
�V ULVH WR SRVLWLYH YDOXHV RI ����� ����� ����� DQG ���� UHVSHFWLYHO\�

IRU $XVWUDOLD� *HUPDQ\� 6ZHGHQ� DQG 6ZLW]HUODQG� (VWLPDWHV RI qQ DUH VPDOOHU WKDQ RU HTXDO WR

���� LQ WKHVH pYH FRXQWULHV� DQG LQVLJQLpFDQWO\ GLoHUHQW IURP ]HUR LQ WZR RI WKH FRXQWULHV� 7KHVH

UHVXOWV VXSSRUW WKH YLHZ WKDW ODUJH QHJDWLYH YDOXHV RI $OW� 5� REWDLQHG GXULQJ HVWLPDWLRQ RI WKH

LQqDWLRQ�FKDQJH HTXDWLRQV UHqHFW D UHMHFWLRQ E\ WKH GDWD RI WKH LPSOLHG XQLW FRHrFLHQW UHVWULFWLRQ

RQ qQ�

$ VHFRQG UHVXOW HYLGHQW LQ 7DEOH � LV WKDW UHJUHVVLRQ 5�V IRU WKH XQUHVWULFWHG LQqDWLRQ HTXDWLRQ

���� WHQG WR GHFUHDVH ZLWK IRUHFDVWLQJ KRUL]RQ� 7KLV LV VLPLODU WR WKH pQGLQJ LQ 7DEOH � IURP

�� ) D PD �� � � � � H VWLPD WH G D Q LQqD WLR Q�F KD QJ H H T XD WLR Q LQF OXGLQJ F XUUH QW LQqD WLR Q D V D Q H [ SOD QD WR U\ Y D ULD EOH � 7 KLV
D SSUR D F K F R QWUR OOH G IR U SR WH QWLD O F R UUH OD WLR Q EH WZ H H Q WKH F XUUH QW LQqD WLR Q F R PSR QH QW R I WKH UH J UH VVD QG D QG WKH WH UP
VWUXF WXUH VSUH D G� ) D PD R EWD LQH G QH J D WLY H H VWLPD WH V R I �qQ b � �� Z KLF K LPSOLH G H VWLPD WH V R I qQ VLPLOD U WR WKR VH
UH SR UWH G LQ 7 D EOH � � + R Z H Y H U� EH F D XVH WKH UH J UH VVD QG LV WKH LQqD WLR Q F KD QJ H Y D ULD EOH � WKH VH H T XD WLR QV D UH VWLOO QR W
WKH EH VW D SSUR D F K IR U D VVH VVLQJ WKH SUH GLF WD ELOLW\ R I IXWXUH LQqD WLR Q�

��



HVWLPDWLRQ RI WKH LQqDWLRQ�FKDQJH HTXDWLRQ ����� WKDW $OW� 5��}Q�W��� WHQGHG WR GHFUHDVH ZLWK Q�

EXW RSSRVLWH WR WKH pQGLQJ WKDW 5��}Q�W��b}��W��� JHQHUDOO\ LQFUHDVHG ZLWK Q� +RZHYHU� WKH UHVXOW

WKDW LQqDWLRQ EHFRPHV OHVV SUHGLFWDEOH DV WKH IRUHFDVW KRUL]RQ LQFUHDVHV VHHPV PRUH UHDVRQDEOH WKDQ

WKH UHYHUVH�

$ WKLUG UHVXOW UHYHDOHG LQ D FRPSDULVRQ RI 7DEOH � WR 7DEOH � LV WKDW HVWLPDWHV RI pQ RIWHQ

GHFUHDVH ZKHQ WKH XQLW FRHrFLHQW UHVWULFWLRQV RQ qQ DUH UHOD[HG� )RU *HUPDQ\� -DSDQ� 6ZLW]HUODQG�

DQG WKH 8QLWHG 6WDWHV� pQGLQJV RI VWDWLVWLFDO VLJQLpFDQFH ZHUH UHYHUVHG� ,Q SDUWLFXODU� DV VKRZQ LQ

7DEOH �� SRVLWLYH VWDWLVWLFDOO\ VLJQLpFDQW HVWLPDWHV RI pQ ZHUH REWDLQHG IRU ORQJHU KRUL]RQV ZKHQ qQ

ZDV FRQVWUDLQHG WR HTXDO XQLW\� %XW� DV VKRZQ LQ 7DEOH �� ZKHQ qQ ZDV XQFRQVWUDLQHG DQG IUHHO\

HVWLPDWHG� HVWLPDWHV RI pQ GHFOLQHG LQ FRQVLGHUDEO\ LQ PDJQLWXGH DQG FHDVHG WR EH VLJQLpFDQW�

7KHVH UHVXOWV VXJJHVW WKDW VLJQLpFDQFH RI p�� LQ WKH XQUHVWULFWHG UHJUHVVLRQ PD\ KDYH EHHQ GXH

WR FRUUHODWLRQ EHWZHHQ WKH WHUP VWUXFWXUH VSUHDG DQG FXUUHQW LQqDWLRQ� ,Q RWKHU ZRUGV� WKH WHUP

VWUXFWXUH VSUHDG PD\ QRW KHOS SUHGLFW IXWXUH ���TXDUWHU LQqDWLRQ HYHQ ZKHQ HVWLPDWHV RI p�� LQ

7DEOH � DUH SRVLWLYH DQG VLJQLpFDQW�

5HJUHVVLRQ HTXDWLRQV HVWLPDWHG WR WKLV SRLQW DUH JURXQGHG LQ WKH pUVW LQWHUSUHWDWLRQ RI WKH

([SHFWDWLRQV +\SRWKHVLV RoHUHG LQ VHFWLRQ �� 7KLV LQWHUSUHWDWLRQ UHODWHG WKH WHUP VWUXFWXUH

VSUHDG WR WKH H[SHFWHG UHDO UDWH FKDQJH� WKH H[SHFWHG LQqDWLRQ FKDQJH� DQG WKH WHUP SUHPLXP�

DV UHSUHVHQWHG LQ ���� +RZHYHU� D VHFRQG K\SRWKHVLV ZDV RoHUHG LQ VHFWLRQ �^WKH WHUP VWUXFWXUH

VSUHDG PD\ KHOS SUHGLFW IXWXUH LQqDWLRQ EHFDXVH LW UHqHFWV WKH VWDQFH RI PRQHWDU\ SROLF\�

,I WKH SUHGLFWLYH SRZHU RI WKH WHUP VWUXFWXUH VSUHDG GHULYHV VROHO\ IURP LWV UROH DV DQ LQGLFDWRU

RI WKH VWDQFH RI PRQHWDU\ SROLF\� WKHQ WKH VLJQLpFDQFH RI WKH WHUP VWUXFWXUH VSUHDG PD\ GLVDSSHDU

ZKHQ RWKHU PHDVXUHV RI WKH VWDQFH RI PRQHWDU\ SROLF\ DUH DOVR LQFOXGHG DV UHJUHVVRUV� 7DEOHV �� ��

DQG � FRQWDLQ UHJUHVVLRQ UHVXOWV SDUDOOHOLQJ WKRVH LQ 7DEOHV � DQG �� EXW ZLWK WKH VKRUW�WHUP UHDO

UDWH DOVR LQFOXGHG DV DQ H[SODQDWRU\ YDULDEOH� 5HJUHVVLRQ UHVXOWV IURP HVWLPDWLRQ RI

}Q�W�� b }��W��  oQ � pQ�5����W b5W� � rQ�5��W b }��W� � UHVLGW�� ����

DUH VXPPDUL]HG LQ 7DEOH ��

&RPSDULVRQ RI UHVXOWV LQ 7DEOH � ZLWK WKRVH LQ 7DEOH �� VKRZV WKDW ZKHQ WKH VKRUW�WHUP UHDO

UDWH LV LQFOXGHG DV D UHJUHVVRU� HVWLPDWHG FRHrFLHQWV RQ WKH WHUP VWUXFWXUH VSUHDG LQFUHDVH UHODWLYH

WR 7DEOH � HVWLPDWHV� EHFRPLQJ VWDWLVWLFDOO\ VLJQLpFDQW DW �� LQ WKH 1HWKHUODQGV DQG WKH 8.� ,Q pYH

FRXQWULHV� FRHrFLHQW HVWLPDWHV RQ WKH VKRUW�WHUP UHDO UDWH ZHUH SRVLWLYH DQG VWDWLVWLFDOO\ VLJQLpFDQW�

��



*LYHQ WKH FRUUHODWLRQV LQ 7DEOH �� SRVLWLYH HVWLPDWHV RI WKH FRHrFLHQW RQ WKH UHDO UDWH ZRXOG EH

H[SHFWHG LI WKH FRHrFLHQW ZDV UHqHFWLQJ FRUUHODWLRQ EHWZHHQ WKH UHDO UDWH DQG WKH FXUUHQW LQqDWLRQ

FRPSRQHQW RI WKH GHSHQGHQW YDULDEOH� 1HJDWLYH FRHrFLHQW HVWLPDWHV ZRXOG KDYH EHHQ H[SHFWHG

LI WKH FRHrFLHQW ZDV UHqHFWLQJ D UHODWLRQVKLS EHWZHHQ PRQHWDU\ SROLF\ DFWLRQV DQG VXEVHTXHQW

LQqDWLRQ� 'HVSLWH VWDWLVWLFDO VLJQLpFDQFH RI HVWLPDWHG FRHrFLHQWV RQ WKH VSUHDG DQG WKH UHDO UDWH�

RQFH DJDLQ WKH H[SODQDWRU\ YDULDEOHV GR OLWWOH WR KHOS SUHGLFW }Q�W�� DW ORQJHU KRUL]RQV LQ VHYHUDO

FRXQWULHV� $W D ���PRQWK IRUHFDVW KRUL]RQ� $OW� 5��}Q�W��� UHPDLQV QHJDWLYH LQ $XVWUDOLD� *HUPDQ\�

6ZHGHQ� DQG 6ZLW]HUODQG GHVSLWH VWDWLVWLFDO VLJQLpFDQFH RI WKH VSUHDG DQG �H[FHSW $XVWUDOLD� WKH

UHDO UDWH� 7KHVH UHVXOWV VXJJHVW WKDW IRU DW OHDVW WKHVH IRXU FRXQWULHV� DW ORQJHU KRUL]RQV� VWDWLVWLFDO

VLJQLpFDQFH RI HVWLPDWHG FRHrFLHQWV OLNHO\ UHqHFWV FRUUHODWLRQ EHWZHHQ FXUUHQW LQqDWLRQ DQG WKH

UHJUHVVRUV� QRW EHWZHHQ IXWXUH LQqDWLRQ DQG WKH UHJUHVVRUV� 0RUH JHQHUDOO\� ZLWKLQ WKH VWUXFWXUH RI

WKH LQqDWLRQ�FKDQJH HTXDWLRQV� VWDWLVWLFDO VLJQLpFDQFH RI FRHrFLHQW HVWLPDWHV QHHG QRW LPSO\ WKDW

UHJUHVVRUV KHOS SUHGLFW }Q�W���

5HVXOWV IURP HVWLPDWLRQ RI

}Q�W��  oQ � pQ�5����W b5��W� � rQ�5��W b }��W� � qQ}��W�� � UHVLGW�� ����

ZLWK qQ XQUHVWULFWHG� DUH VXPPDUL]HG LQ 7DEOH � DQG 7DEOH ��
�� 7DEOH � UHVXOWV� IROORZLQJ WKH

SUDFWLFH LQ WKH SUHYLRXV WDEOHV� DUH EDVHG RQ DQDO\VLV XVLQJ WKH ORQJHVW VDPSOH DYDLODEOH IRU HDFK

FRXQWU\� 7DEOH � UHVXOWV DUH IRU VDPSOHV FRQVWUDLQHG WR LQFOXGH RQO\ REVHUYDWLRQV GDWHG ������ RU

ODWHU��� $W ORQJHU KRUL]RQV� FRHrFLHQW HVWLPDWHV RI qQ DUH JHQHUDOO\ LQVLJQLpFDQW� 7KLV UHVXOW

UHLQIRUFHV WKH HDUOLHU FODLP WKDW WKH LPSOLFLW XQLW FRHrFLHQW RQ }��W�� LQ WKH LQqDWLRQ�FKDQJH

HTXDWLRQV RI 7DEOH � ZRXOG EH UHMHFWHG E\ WKH GDWD� DQG� FRQVHTXHQWO\ WKDW HVWLPDWHV RI pQ DQG rQ LQ

7DEOH � DUH WR D FHUWDLQ H[WHQW UHqHFWLQJ FRUUHODWLRQV EHWZHHQ FXUUHQW LQqDWLRQ DQG WKH VKRUW�WHUP

UHDO UDWH DQG WKH WHUP VWUXFWXUH VSUHDG�

&RHrFLHQW HVWLPDWHV RQ WKH VKRUW�WHUP UHDO UDWH DUH HLWKHU QHJDWLYH DQG VWDWLVWLFDOO\ VLJQLpFDQW

RU LQVLJQLpFDQWO\ GLoHUHQW IURP ]HUR LQ DOO FDVHV� 6LQFH KLJKHU VKRUW�WHUP UHDO UDWHV VLJQDO WLJKWHU

��6LQF H ER WK WKH UH D O UD WH � F R QVWUXF WH G D V WKH QR PLQD O VKR UW UD WH OH VV LQqD WLR Q IUR P Wb � � WR W� D QG LQqD WLR Q IUR P
W b � WR W � � D UH ER WK LQF OXGH G D V UH J UH VVR UV� D QG WKH WZ R LQqD WLR Q PH D VXUH V D UH KLJ KO\ F R UUH OD WH G� LW Z R XOG EH
LQD SSUR SULD WH WR F R QF OXGH WKD W LW LV WKH VKR UW�WH UP UH D O UD WH D QG QR W WKH VKR UW�WH UP QR PLQD O UD WH WKD W PD WWH UV IR U
SUH GLF WLQJ LQqD WLR Q� ,I LQVWH D G WKH UH J UH VVLR Q H T XD WLR Q }Q�W��  oQ�pQ�5����Wb5��W�� rQ5��W� qeQ}��W��� UHVLGW��
Z D V H VWLPD WH G� QH D UO\ LGH QWLF D O F R H rF LH QW H VWLPD WH V R I rQ D QG pQ Z R XOG EH R EWD LQH G� D QG WKH H VWLPD WH R I q

e

Q Z R XOG
D OPR VW H T XD O qQ b � Z LWK H VWLPD WH V R I qQ D V LQ 7 D EOH � �

��6LQF H GD WD IR U ,WD O\ VWD UWV LQ 0 D UF K � � � � � UH VXOWV IR U ,WD O\ D UH LGH QWLF D O LQ ER WK WD EOH V�

��



PRQHWDU\ SROLF\� D QHJDWLYH HVWLPDWH RI rQ LV FRQVLVWHQW ZLWK WKH YLHZ WKDW IXWXUH LQqDWLRQ ZLOO IDOO LQ

UHVSRQVH WR UHODWLYHO\ WLJKW PRQHWDU\ SROLF\� &RHrFLHQW HVWLPDWHV DUH PRUH IUHTXHQWO\ VWDWLVWLFDOO\

VLJQLpFDQW DW ORQJHU KRUL]RQV WKDQ DW VKRUWHU KRUL]RQV� 7KLV UHVXOW LV FRQVLVWHQW ZLWK WKH YLHZ WKDW

LQqDWLRQ UHVSRQGV WR PRQHWDU\ SROLF\ ZLWK ORQJ DQG YDULDEOH ODJV�

,I WKH SUHGLFWLYH SRZHU RI WKH WHUP VWUXFWXUH VSUHDG LV GXH WR LWV UROH DV D PHDVXUH RI WKH VWDQFH

RI PRQHWDU\ SROLF\� WKHQ HVWLPDWHV RI pQ PD\ EHFRPH VWDWLVWLFDOO\ LQVLJQLpFDQW ZKHQ VKRUW�WHUP

UHDO UDWHV DUH LQFOXGHG DV UHJUHVVRUV� (PSLULFDO UHVXOWV JHQHUDOO\ VXSSRUW WKLV YLHZ� ,Q 7DEOH ��

FRHrFLHQW HVWLPDWHV RI pQ ZHUH SRVLWLYH DQG VLJQLpFDQW DW WKH ���PRQWK IRUHFDVWLQJ KRUL]RQ IRU HDFK

RI $XVWUDOLD� &DQDGD� )UDQFH� 6ZHGHQ� DQG WKH 8.� %\ FRQWUDVW� LQ 7DEOH �� ZKHQ VKRUW�WHUP UHDO

UDWHV DUH DOVR LQFOXGHG DV UHJUHVVRUV� FRHrFLHQW HVWLPDWHV RI pQ DUH SRVLWLYH DQG VLJQLpFDQW RQO\ IRU

6ZHGHQ DQG WKH 8QLWHG 6WDWHV�

2QH H[SODQDWLRQ IRU WKH GRPLQDWLQJ SUHGLFWLYH SRZHU RI WKH UHDO VKRUW UDWH IRU LQqDWLRQ LV WKDW

WKLV YDULDEOH SURYLGHV D FOHDQHU PHDVXUH RI WKH VWDQFH RI PRQHWDU\ SROLF\ WKDQ WKH WHUP VWUXFWXUH

VSUHDG� ,I LQqDWLRQ LV SULPDULO\ D PRQHWDU\ SKHQRPHQRQ LQ WKH ORQJ UXQ� WKHQ EHWWHU PHDVXUHV

RI WKH VWDQFH RI PRQHWDU\ SROLF\ PLJKW EH H[SHFWHG WR EH EHWWHU SUHGLFWRUV RI IXWXUH LQqDWLRQ DW

PRGHUDWH RU ORQJ KRUL]RQV� 7KH VKRUW UDWH PRYHV YHU\ FORVHO\ ZLWK PRQHWDU\ SROLF\ DFWLRQV� %\

FRQWUDVW� DOWKRXJK WKH WHUP VWUXFWXUH VSUHDG PD\ FRQWDLQ LQIRUPDWLRQ RQ WKH VWDQFH RI PRQHWDU\

SROLF\� WKH VSUHDG DOVR OLNHO\ FRQWDLQV LQIRUPDWLRQ RQ FUHGLW PDUNHW FRQGLWLRQV�

� &RQFOXVLRQV

7KH GLVFXVVLRQ DQG UHVXOWV LQ WKLV SDSHU ZDUQ DJDLQVW WUDGLWLRQDO LQWHUSUHWDWLRQV RI HVWLPDWLRQ UHVXOWV

IURP LQqDWLRQ�FKDQJH HTXDWLRQV ZKHQ DVVHVVLQJ ZKHWKHU WKH WHUP VWUXFWXUH VSUHDG KHOSV SUHGLFW

IXWXUH LQqDWLRQ� ,Q UHJUHVVLRQV RI WKH GLoHUHQFH EHWZHHQ H[ SRVWH IXWXUH LQqDWLRQ DQG FXUUHQW

LQqDWLRQ RQ D FRQVWDQW DQG WKH WHUP VWUXFWXUH VSUHDG� SRVLWLYH UHJUHVVLRQ 5�V DQG VWDWLVWLFDOO\

VLJQLpFDQW HVWLPDWHV RI WKH FRHrFLHQW RQ WKH VSUHDG GR QRW DOZD\V VLJQLI\ WKDW WKH VSUHDG KHOSV

SUHGLFW IXWXUH LQqDWLRQ� ,Q FRXQWULHV VXFK DV $XVWUDOLD� *HUPDQ\� 6ZHGHQ� DQG 6ZLW]HUODQG� ZKHUH

WKH LQqDWLRQ SURFHVV LV OHVV SHUVLVWHQW� UHJUHVVLRQ 5�V DQG HVWLPDWHV RI WKH FRHrFLHQW RQ WKH WHUP

VWUXFWXUH VSUHDG OLNHO\ UHqHFW FRUUHODWLRQV EHWZHHQ WKH VSUHDG DQG FXUUHQW LQqDWLRQ DQG VKRXOG

QRW EH LQWHUSUHWHG DV HYLGHQFH RQ WKH SUHGLFWLYH SRZHU RI WKH VSUHDG IRU IXWXUH LQqDWLRQ� 5HVXOWV

IURP DQ HPSLULFDO DQDO\VLV RI GDWD IURP HOHYHQ LQGXVWULDOL]HG FRXQWULHV VXJJHVW WKDW WKH OHYHO RI WKH

��



VKRUW�WHUP UHDO UDWH PD\ EH PRUH XVHIXO IRU SUHGLFWLQJ LQqDWLRQ WKDQ WKH WHUP VWUXFWXUH VSUHDG�

SRVVLEO\ EHFDXVH FKDQJHV LQ VKRUW�WHUP UHDO UDWHV SURYLGH FOHDQHU PHDVXUHV RI FKDQJHV LQ WKH VWDQFH

RI PRQHWDU\ SROLF\�

��



� 'DWD $SSHQGL[

$XVWUDOLD� 4XDUWHUO\ GDWD� �����4� � �����4�

6KRUW 5DWH ^ :HLJKWHG DYHUDJH \LHOG RQ ���ZHHN WUHDVXU\ QRWHV DOORWWHG DW ODVW WHQGHU RI PRQWK�

0LVVLQJ REVHUYDWLRQ LQ 2FWREHU ���� UHSODFHG ZLWK DYHUDJH RI REVHUYDWLRQV IRU 6HSWHPEHU ���� DQG

1RYHPEHU ����� 6RXUFH� ,QWHUQDWLRQDO )LQDQFLDO 6WDWLVWLFV� ,QWHUQDWLRQDO 0RQHWDU\ )XQG �,)6��

/RQJ 5DWH ^ $VVHVVHG VHFRQGDU\ PDUNHW \LHOGV RQ QRQ�UHEDWH ERQGV ZLWK PDWXULW\ RI DW OHDVW ��

\HDUV� <LHOGV DUH FDOFXODWHG EHIRUH EURNHUDJH DQG RQ WKH ODVW EXVLQHVV GD\ RI WKH PRQWK� 6RXUFH�

,)6�

&RQVXPHU 3ULFH ,QGH[ ^ &RQVXPHU 3ULFHV� DOO JURXSV� UHIHUULQJ WR D ZHLJKWHG DYHUDJH RI HLJKW

FDSLWDO FLWLHV� EDVH ���������� 6RXUFH� ,)6�

&DQDGD� 0RQWKO\ GDWD� -DQXDU\ ���� � 'HFHPEHU ����

6KRUW 5DWH ^ :HLJKWHG DYHUDJH RI WKH \LHOGV RQ VXFFHVVIXO ELGV IRU ��PRQWK ELOOV� 0RQWKO\ GDWD

UHIHU WR WKH WHQGHU UDWHV RI WKH ODVW :HGQHVGD\ RI WKH PRQWK� 6RXUFH� ,)6�

/RQJ 5DWH ^ 6HFRQGDU\ PDUNHW� DYHUDJH ERQG \LHOGV RQ *RYHUQPHQW RI &DQDGD %RQGV RYHU ��

\HDUV� /DVW :HGQHVGD\ RI WKH PRQWK� 6RXUFH� %DQN IRU ,QWHUQDWLRQDO 6HWWOHPHQWV �%,6��

&RQVXPHU 3ULFH ,QGH[ ^ &RQVXPHU 3ULFHV� GDWD IRU DOO FLWLHV ZLWK D SRSXODWLRQ RI RYHU �������

ZLWK ZHLJKWV FRUUHVSRQGLQJ WR IDPLO\ H[SHQGLWXUH SDWWHUQV RI ����� EDVH ����� 6RXUFH� ,)6�

)UDQFH� 0RQWKO\ GDWD� -DQXDU\ ���� � 'HFHPEHU ����

6KRUW 5DWH ^ ��PRQWK SDULV ,QWHUEDQN 2oHU 5DWH� DYHUDJH RI DOO GD\V LQ PRQWK �)ULGD\ YDOXHV

UHSHDWHG RQ ZHHNHQGV�� UDWHV FDOFXODWHG RQ ��� GD\V� %UHDN LQ -DQXDU\ ����� 3UHYLRXVO\ UDWHV

SUDFWLFHG RQ PRQH\ PDUNHW �SHQVLRQV EHWZHHQ EDQNV�� 6RXUFH� %,6�

/RQJ 5DWH ^ 6HFRQGDU\ PDUNHW \LHOG� SXEOLF DQG VHPL�SXEOLF ERQGV� /RDQV VXEMHFW WR ZLWKROLQJ

WD[� ,QFO� WD[ FUHGLW DOORFDWHG WR UHFLSLHQWV RI LQWHUHVW� &DOFXODWLRQ WDNHV SXUFKDVH FRPPLVVLRQV

LQWR DFFRXQW� 0LVVLQJ REVHUYDWLRQ LQ $SULO ���� UHSODFHG ZLWK DYHUDJH RI REVHUYDWLRQV IRU 0DUFK

���� DQG 0D\ ����� 0LVVLQJ REVHUYDWLRQ LQ 0DUFK ���� UHSODFHG ZLWK DYHUDJH RI REVHUYDWLRQV IRU

)HEUXDU\ ���� DQG $SULO ����� 6RXUFH� %,6�

&RQVXPHU 3ULFH ,QGH[ ^ %DVH ����� 7KH LQGH[ LV D /DVSH\UHV FKDLQ LQGH[ ZKLFK UHqHFWV WKH

HQWLUH SRSXODWLRQ� 7KH ZHLJKWV DUH UHYLVHG HDFK \HDU RQ WKH EDVLV RI FRQWLQXLQJ IDPLO\ H[SHQGLWXUH

VXUYH\V DQG QDWLRQDO DFFRXQWV FRQVXPSWLRQ H[SHQGLWXUH GDWD� 6RXUFH� ,)6�

*HUPDQ\� 0RQWKO\ GDWD� -DQXDU\ ���� � 'HFHPEHU ����

6KRUW 5DWH ^ )UDQNIXUW ��PRQWK ,QWHUEDQN ORDQ UDWH� 6RXUFH� %RDUG RI *RYHUQRUV RI WKH )HGHUDO

5HVHUYH 6\VWHP �%2*��

��



/RQJ 5DWH ^ )URP -DQXDU\ ���� WKURXJK 'HFHPEHU ���� DQG IRU -XQH ���� GDWD LV IRU ���� \HDU

SXEOLF VHFWRU ERQGV� 6RXUFH� 2(&' 0DLQ (FRQRPLF ,QGLFDWRUV� )URP -DQXDU\ ���� WKURXJK

'HFHPEHU ����� H[FOXGLQJ -XQH ����� GDWD LV WKH \LHOG RQ *HUPDQ *RYHUPHQW %HOOZHWKHU ERQG�

6RXUFH� %2*�

&RQVXPHU 3ULFH ,QGH[ ^ /DVSH\UHV LQGH[� ZHLJKWLQJ EDVH ����� 7KH ZHLJKWV DUH XSGDWHG HYHU\ pYH

\HDUV� 'DWD FRYHU WKH IRUPHU )HGHUDO 5HSXEOLF RI *HUPDQ\ SULRU WR ����� 'DWD FRYHU WKH IRUPHU

)HGHUDO 5HSXEOLF RI *HUPDQ\ DQG WKH IRUPHU *HUPDQ 'HPRFUDWLF 5HSXEOLF IURP ���� RQZDUG�

6RXUFH� ,)6�

,WDO\� 0RQWKO\ GDWD� 0DUFK ���� � 'HFHPEHU ����

6KRUW 5DWH ^ $YHUDJH RI WKH DOORWPHQW UDWHV DW SXEOLF DXFWLRQ RI RUGLQDU\ 7UHDVXU\ %LOOV �FRPSRXQG

\LHOG� JURVV RI WD[� &DOFXODWLRQ EDVHG RQ FDOHQGDU \HDU ���� GD\V�� &DOF� E\ WDNLQJ ZHLJKWHG

DYHUDJH RI \LHOGV DW DXFWLRQV GXULQJ PRQWK� 6RXUFH� %,6� 0LVVLQJ REVHUYDWLRQV )HEUXDU\ ����

WKURXJK 2FWREHU ���� DUH ��PRQWK ,QWHUEDQN UDWH� 'DWD UHSUHVHQW WKH DULWKPHWLF DYHUDJHV RI GDLO\

UDWHV TXRWHG DW QRRQ� 6RXUFH� ,)6�

/RQJ 5DWH ^0RQWKO\ GDWD DUH DULWKPHWLF DYHUDJHV RI GDLO\ JURVV \LHOGV WR PDWXULW\ RI p[HG�FRSXSRQ

7UHDVXU\ ERQGV ZLWK UHVLGXDO PDWXULWLHV EHWZHHQ � DQG �� \HDUV� EDVHG RQ SULFHV LQ WKH RrFLDO

ZKROHVDOH PDUNHW� 3ULRU WR ����� WKH GDWD DUH DYHUDJH \LHOGV WR PDWXULW\ RQ ERQGV ZLWK RULJLQDO

PDWXULWLHV RI �� WR �� \HDUV� LVVXHG RQ EHKDOI RI WKH 7UHDVXU\ E\ WKH &RQVRUWLXP RI &UHGLW IRU

3XEOLF :RUNV� 6RXUFH� ,)6�

&RQVXPHU 3ULFH ,QGH[ ^ ,QGH[ EDVH ����� 7KH VHULHV LV WKH QDWLRQDO LQGH[� ZKLFK UHSUHVHQWV WKH

ZHLJKWHG DULWKPHWLF DYHUDJH RI �� DUHDV� ZHLJKWHG E\ WKHLU SRSXODWLRQ RQ 'HFHPEHU ��� ����� 7KH

FRPPRGLW\ ZHLJKWV UHqHFW ���� FRQVXPSWLRQ SDWWHUQV� 6RXUFH� ,)6�

-DSDQ� 0RQWKO\ GDWD� -DQXDU\ ���� � 'HFHPEHU ����

6KRUW 5DWH ^ <LHOGV RI ERQGV WUDGLQJ ZLWK UHSXUFKDVH DJUHHPHQW ���PRQWK�� 5DWHV DUH WKRVH

RoHUHG E\ FOLHQWV WR VHFXULWLHV FRPSDQLHV� 6RXUFH� %,6�

/RQJ 5DWH ^ \LHOG DW LVVXH� WR VXEVFULEHUV RQ ���\HDU LQWHUHVW EHDULQJ *RYHUQPHQW ERQGV �SULRU WR

-DQXDU\ ����� ��\HDU�� 6RXUFH� %,6�

&RQVXPHU 3ULFH ,QGH[ ^ %DVH ����� 7KH LQGH[ LV FRPSLOHG E\ WKH 6WDWLVWLFV %XUHDX DQG FRYHUV WKH

ZKROH FRXQWU\ H[FOXGLQJ RQH�SHUVRQ KRXVHKROGV DQG WKRVH HQJDJHG PDLQO\ LQ DJULFXOWXUH� IRUHVWU\�

DQG pVKLQJ� 7KH ZHLJKWV ZHUH GHULYHG IURP WKH )DPLO\ ,QFRPH DQG ([SHQGLWXUH 6XUYH\ FRQGXFWHG

LQ ����� 6RXUFH� ,)6�

1HWKHUODQGV� 0RQWKO\ GDWD� 2FWREHU ���� � 'HFHPEHU ����

6KRUW 5DWH ^ ��PRQWK $PVWHUGDP ,QWHUEDQN 2oHU 5DWHV �PRQWO\ DYHUDJH� EDVHG RQ RoHU UDWHV RI

��



VHYHQ EDQNV� 3ULRU WR 'HFHPEHU ����� ,QWHUEDQN 'HSRVLW 5DWH� 6RXUFH� %,6�

/RQJ 5DWH ^ <LHOG RQ PRVW UHFHQW ���\HDU JRYHUQPHQW ERQG� 6RXUFH� ,)6�

&RQVXPHU 3ULFH ,QGH[ ^ 7KH GDWD� EDVH ����� UHIHU WR ZDJH HDUQHUV
 IDPLOLHV RI KXVEDQG DQG ZLIH

ZLWKRXW FKLOGUHQ RU ZLWK QRQLQFRPH�HDUQLQJ FKLOGUHQ OLYLQJ LQ WKH KRXVHKROG� ,Q ���� WKH JURVV

LQFRPH RI WKHVH KRXVHKROGV ZDV HTXDO WR RU DERYH WKH ZDJH OHYHO DW ZKLFK KHDOWK LQVXUDQFH LV

PDQGDWRU\� 6RXUFH� ,)6�

6ZHGHQ� 0RQWKO\ GDWD� 'HFHPEHU ���� � 'HFHPEHU ����

6KRUW 5DWH ^ 5DWH RQ ��PRQWK 7UHDVXU\ GLVFRXQW QRWHV� 6RXUFH� ,)6�

/RQJ 5DWH ^ 6WDUWLQJ LQ 'HFHPEHU ����� GDWD LV VHFRQGDU\ PDUNHW \LHOG RQ � RU �� \HDU JRYHUQPHQW

ERQGV� 0RQWKO\ DYHUDJHV� )URP -DQXDU\ ����� ��\HDU JRYHUQPHQW ERQGV� 6RXUFH� %,6� 'DWD SULRU

WR 'HFHPEHU ����� 8QWLO 'HFHPEHU ���� GDWD UHIHU WR \LHOGV RQ JRYHUQPHQW ERQGV PDWXULQJ LQ

�� \HDUV� )RU -DQXDU\ ���� WKURXJK 1RYHPEHU ���� GDWD UHIHU WR \LHOGV RQ ERQGV PDWXULQJ LQ ��

\HDUV� 6RXUFH� ,)6�

&RQVXPHU 3ULFH ,QGH[ ^ %DVH ����� 7KH ZHLJKWV DUH GHULYHG IURP QDWLRQDO DFFRXQW HVWLPDWHV RI

SULYDWH FRQVXPSWLRQ H[SHQGLWXUH DQG DUH UHYLVHG HYHU\ 'HFHPEHU� 7KH LQGH[ FRYHUV �� XUEDQ DQG

UXUDO DUHDV� 6RXUFH� ,)6�

6ZLW]HUODQG� 0RQWKO\ GDWD� -DQXDU\ ���� � 'HFHPEHU ����

6KRUW 5DWH ^ 7LPH GHSRVLWV� ��PRQWK� ZLWK ODUJH EDQNV� 'DWD SULRU WR -XQH ���� DSSOLHG E\

DSSOLHG E\ DJUHHPHQW E\ � PDLQ EDQNV �p[HG GHSRVLW FRQYHQWLRQ�� 6RXUFH� %,6�

/RQJ 5DWH ^ 6HFRQGDU\ PDUNHW \LHOG RQ &RQIHGHUDWLRQ ERQGV� 8QWLO 'HFHPEHU ����� DOO ORDQV ZLWK

UHPDLQLQJ PDWXULW\ RI EHWZHHQ � DQG �� \HDUV� FDOFXDWHG RQ EDVLV RI pQDO PDWXULW\� )URP -DQXDU\

���� RQZDUGV� DOO ORDQV ZLWK DW OHDVW � \HDUV WR PDWXULW\ DQG DW OHDVW � \HDUV WR pUVW FDOO GDWH�

FDOFXODWHG RQ WKH EDVLV RI pQDO PDWXULW\ LI PDUNHW SULFH EHORZ FDOO SULFH RU WR FDOO GDWH LI DERYH

FDOO SULFH� 6RXUFH� %,6�

&RQVXPHU 3ULFH ,QGH[ ^ %DVH 'HFHPEHU ����� %HJLQQLQJ -DQXDU\ ���� KRZHYHU� EDVH LV 0D\

����� 7KH ZHLJKWV DUH EDVHG RQ D IDPLO\ H[SHQGLWXUH VXUYH\ LQ ���� IRU WKH ZKROH FRXQWU\� IURP D

VDPSOH RI ��� KRXVHKROGV� 6RXUFH� ,)6�

8QLWHG .LQJGRP� 0RQWKO\ GDWD� -DQXDU\ ���� � 'HFHPEHU ����

6KRUW 5DWH ^ 'DLO\ ��PRQWK LQWHUEDQN VWHUOLQJ pJV� 6RXUFH� %2*�

/RQJ 5DWH ^ 7KHRUHWLFDO JURVV UHGHPSWLRQ ERQG \LHOGV� %HJLQQLQJ -XQH ����� WKH FDOFXODWLRQV DUH

EDVHG RQ D PHWKRG GHVFULEHG LQ WKH %DQN RI (QJODQG� 0RQHWDU\ DQG )LQDQFLDO 6WDWLVWLFV� -XQH

����� ,VVXH DW SDU ZLWK �� \HDUV WR PDWXULW\� 6RXUFH� ,)6�

&RQVXPHU 3ULFH ,QGH[ ^ 'DWD UHIHU WR JHQHUDO LQGH[ RI UHWDLO SULFHV� DOO LWHPV� EDVH -DQXDU\ �����

��



7KH ZHLJKWV DUH UHYLVHG DW WKH EHJLQQLQJ RI HDFK \HDU RQ WKH EDVLV RI UHVXOWV RI D FRQWLQXLQJ IDPLO\

H[SHQGLWXUH VXUYH\� 6RXUFH� ,)6�

86$� 0RQWKO\ GDWD� -DQXDU\ ���� � 'HFHPEHU ����

6KRUW 5DWH ^ ��PRQWK 7UHDVXU\ %LOO 6HFRQGDU\ 0DUNHW 5DWH� 5DZ GDWD LV DYHUDJHV RI WKH ELG

UDWHV TXRWHG RQ D EDQN GLVFRXQW EDVLV E\ D VDPSOH RI SULPDU\ GHDOHUV ZKR UHSRUW WR WKH )HGHUDO

5HVHUYH %DQN RI 1HZ <RUN� 7KH UDWHV DUH UHSRUWHG EDVHG RQ TXRWHV DW WKH RrFLDO FORVH RI WKH

8�6� JRYHUQPHQW VHFXULWLHV PDUNHW IRU HDFK EXVLQHVV GD\� 'DWD FRQYHUWHG WR \LHOGV DV IROORZV�

\LHOG  ���d ����b UDWH ����b�������������b ��� 6RXUFH� %2*�
/RQJ 5DWH ^ 0DUNHW \LHOG RQ 8�6� 7UHDVXU\ VHFXULWLHV DW ���\HDU FRQVWDQW PDWXULW\� TXRWHG RQ

LQYHVWPHQW EDVLV� 6RXUFH� %2*�

&RQVXPHU 3ULFH ,QGH[ ^ &RQVXPHU 3ULFH ,QGH[ �$OO 8UEDQ�� $OO ,WHPV� ��������� ���� 6HDVRQDOO\

$GMXVWHG� 6RXUFH� %XUHDX RI /DERU 6WDWLVWLFV�

��



� 5HIHU HQFHV

$ENHQ� 3HWHU $�� ����� ,QqDWLRQ DQG WKH <LHOG &XUYH� )HGHUDO 5HVHUYH %DQN RI $WODQWD

(FRQRPLF 5HYLHZ� ��� ������

$OOHV� /DNVKPDQ $� DQG 5DPDSUDVDG %KDU� ����� 7KH LQIRUPDWLRQ RQ LQqDWLRQ LQ WKH $XVWUDOLDQ

WHUP VWUXFWXUH� $SSOLHG )LQDQFLDO (FRQRPLFV� �� ��������

%HUQDQNH� %HQ 6�� DQG $ODQ 6� %OLQGHU� ����� 7KH )HGHUDO )XQGV 5DWH DQG WKH &KDQQHOV RI

0RQHWDU\ 7UDQVPLVVLRQ� $PHULFDQ (FRQRPLF 5HYLHZ� ��� ��������

%ORXJK� 6WHSKHQ 5�� ����� <LHOG &XUYH )RUHFDVWV RI ,QqDWLRQ� $ &DXWLRQDU\ 7DOH� 1HZ (QJODQG

(FRQRPLF 5HYLHZ� �����

%RQVHU�1HDO� &DWKHULQH� DQG 7LPRWK\ 5� 0RUOH\� ����� 'RHV WKH <LHOG 6SUHDG 3UHGLFW 5HDO

(FRQRPLF $FWLYLW\" $ 0XOWLFRXQWU\ $QDO\VLV� )HGHUDO 5HVHUYH %DQN RI .DQVDV &LW\ (FRQRPLF

5HYLHZ� ��� ������

&DPSEHOO� -RKQ <�� DQG 5REHUW -� 6KLOOHU� ����� <LHOG 6SUHDGV DQG ,QWHUHVW 5DWH 0RYHPHQWV�

$ %LUG
V (\H 9LHZ� 5HYLHZ RI (FRQRPLF 6WXGLHV� ��� ��������

&ODULGD� 5LFKDUG� -RUGL *DOL� DQG 0DUN *HUWOHU� ����� 0RQHWDU\ 3ROLF\ 5XOHV LQ 3UDFWLFH�

6RPH ,QWHUQDWLRQDO (YLGHQFH� (XURSHDQ (FRQRPLF 5HYLHZ� ��� ����������

'DYLV� (� 3KLOLS DQG *DEULHO )DJDQ� ����� $UH )LQDQFLDO 6SUHDGV 8VHIXO ,QGLFDWRUV RI )XWXUH

,QqDWLRQ DQG 2XWSXW *URZWK LQ (8 &RXQWULHV� -RXUQDO RI $SSOLHG (FRQRPHWULFV� ��� ��������

'D\� -LP� DQG 5RQ /DQJH� ����� 7KH 6WUXFWXUH RI ,QWHUHVW 5DWHV LQ &DQDGD� ,QIRUPDWLRQ

&RQWHQW DERXW 0HGLXP�7HUP ,QqDWLRQ� %DQN RI &DQDGD :RUNLQJ 3DSHU ������ 0D\ �����

��



(QJVWHG� 7RP� ����� 'RHV WKH /RQJ�7HUP ,QWHUHVW 5DWH 3UHGLFW )XWXUH ,QqDWLRQ" $

0XOWL�&RXQWU\ $QDO\VLV� 7KH 5HYLHZ RI (FRQRPLFV DQG 6WDWLVWLFV� ��� ������

(VWUHOOD� $� DQG *LNDV $� +DUGRXYHOLV� ����� 7KH 7HUP 6WUXFWXUH DV D 3UHGLFWRU RI 5HDO

(FRQRPLF $FWLYLW\� 7KH -RXUQDO RI )LQDQFH� ��� ��������

(VWUHOOD� $� DQG )UHGHULF 6� 0LVKNLQ� ����� 7KH SUHGLFWLYH SRZHU RI WKH WHUP VWUXFWXUH RI

LQWHUHVW UDWHV LQ (XURSH DQG WKH 8QLWHG 6WDWHV� ,PSOLFDWLRQV IRU WKH (XURSHDQ &HQWUDO %DQN�

(XURSHDQ (FRQRPLF 5HYLHZ� ��� ����������

(VWUHOOD� $� DQG )UHGHULF 6� 0LVKNLQ� ����� 3UHGLFWLQJ 8�6� 5HFHVVLRQV� )LQDQFLDO 9DULDEOHV DV

/HDGLQJ ,QGLFDWRUV� )HGHUDO 5HVHUYH %DQN RI 1HZ <RUN� UHVHDUFK SDSHU QR� �����

)DPD� (XJHQH )�� ����� 7HUP�6WUXFWXUH )RUHFDVWV RI ,QWHUHVW 5DWHV� ,QqDWLRQ� DQG 5HDO

5HWXUQV� -RXUQDO RI 0RQHWDU\ (FRQRPLFV� ��� ������

)UDQNHO� -HoUH\ $�� DQG &DUD 6� /RZQ� ����� $Q LQGLFDWRU RI IXWXUH LQqDWLRQ H[WUDFWHG IURP

WKH VWHHSQHVV RI WKH LQWHUHVW UDWH \LHOG FXUYH DORQJ LWV HQWLUH OHQJWK� 7KH 4XDUWHUO\ -RXUQDO RI

(FRQRPLFV� ���� ��������

)UHHGPDQ� &KDUOHV� ����� :KDW 2SHUDWLQJ 3URFHGXUHV 6KRXOG EH $GRSWHG WR 0DLQWDLQ 3ULFH

6WDELOLW\_3UDFWLFDO ,VVXHV� LQ $FKLHYLQJ 3ULFH 6WDELOLW\� $ 6\PSRVLXP 6SRQVRUHG E\ WKH )HGHUDO

5HVHUYH %DQN RI .DQVDV &LW\� .DQVDV &LW\� ��������

*HUODFK� 6WHIDQ� ����� 7KH ,QIRUPDWLRQ &RQWHQW RI WKH 7HUP 6WUXFWXUH� (YLGHQFH IRU *HUPDQ\�

%,6 :RUNLQJ SDSHU 1R� ��� 6HSWHPEHU �����

+DUYH\� &DPSEHOO 5�� ����� )RUHFDVWV RI (FRQRPLF *URZWK IURP WKH %RQG DQG 6WRFN 0DUNHWV�

)LQDQFLDO $QDO\VWV -RXUQDO� 6HSWHPEHU�2FWREHU� ������

��



-RULRQ� 3KLOLSSH� DQG )UHGHULF 0LVKNLQ� ����� $ 0XOWLFRXQWU\ &RPSDULVRQ RI 7HUP�6WUXFWXUH

)RUHFDVWV DW /RQJ +RUL]RQV� -RXUQDO RI )LQDQFLDO (FRQRPLFV� ��� ������

.R]LFNL� 6KDURQ� ����� 3UHGLFWLQJ 5HDO *URZWK DQG ,QqDWLRQ ZLWK WKH <LHOG 6SUHDG� )HGHUDO

5HVHUYH %DQN RI .DQVDV &LW\ (FRQRPLF 5HYLHZ� ��� ������

0LVKNLQ� )UHGHULF� ����� $ 0XOWL�&RXQWU\ 6WXG\ RI WKH ,QIRUPDWLRQ LQ WKH 6KRUWHU 0DWXULW\

7HUP 6WUXFWXUH $ERXW )XWXUH ,QqDWLRQ� -RXUQDO RI ,QWHUQDWLRQDO 0RQH\ DQG )LQDQFH� ��� �����

0LVKNLQ� )UHGHULF 6�� ����� :KDW 'RHV WKH 7HUP 6WUXFWXUH 7HOO 8V $ERXW )XWXUH ,QqDWLRQ�

-RXUQDO RI 0RQHWDU\ (FRQRPLFV� ��� ������

1HZH\� :KLWQH\ .�� DQG .HQQHWK '� :HVW� ����� $XWRPDWLF /DJ 6HOHFWLRQ LQ &RYDULDQFH

0DWUL[ (VWLPDWLRQ� 5HYLHZ RI (FRQRPLF 6WXGLHV� ��� ��������

1HZH\� :KLWQH\ .�� DQG .HQQHWK '� :HVW� ����� $ 6LPSOH� 3RVLWLYH 6HPL�'HpQLWH�

+HWHURVNHGDVWLFLW\ DQG $XWRFRUUHODWLRQ &RQVLVWHQW &RYDULDQFH 0DWUL[� (FRQRPHWULFD� ��� ��������

3ORVVHU� &KDUOHV ,�� DQG .� *HHUW 5RXZHQKRUVW� ����� ,QWHUQDWLRQDO 7HUP 6WUXFWXUHV DQG 5HDO

(FRQRPLF *URZWK� -RXUQDO RI 0RQHWDU\ (FRQRPLFV� ��� ��������

5XGHEXVFK DQG 6YHQVVRQ� ����� 3ROLF\ 5XOHV IRU ,QqDWLRQ 7DUJHWLQJ� 1%(5 :RUNLQJ 3DSHU

1R� �����

6WXDUW� $OLVRQ� ����� 6LPSOH 0RQHWDU\ 5XOHV� %DQN RI (QJODQG 4XDUWHUO\ 5HYLHZ� ��� ��������

6YHQVVRQ� /DUV (�2�� ����� &RPPHQWDU\� +RZ 6KRXOG 0RQHWDU\ 3ROLF\ 5HVSRQG WR 6KRFNV

ZKLOH 0DLQWDLQLQJ /RQJ�5XQ 3ULFH 6WDELOLW\"_&RQFHSWXDO ,VVXHV� LQ $FKLHYLQJ 3ULFH 6WDELOLW\� $

6\PSRVLXP 6SRQVRUHG E\ WKH )HGHUDO 5HVHUYH %DQN RI .DQVDV &LW\� .DQVDV &LW\� ��������

��



7D\ORU� -RKQ %�� ����� 'LVFUHWLRQ YHUVXV SROLF\ UXOHV LQ SUDFWLFH� &DUQHJLH�5RFKHVWHU &RQIHUHQFH

6HULHV RQ 3XEOLF 3ROLF\� ��� ��������

7]DYDOLV� (OLDV DQG 0�5� :LFNHQV� ����� )RUHFDVWLQJ LQqDWLRQ IURP WKH WHUP VWUXFWXUH� -RXUQDO

RI (PSLULFDO )LQDQFH� �� ��������

��



7$%/( �

6800$5< 67$7,67,&6

&RXQWU\ 6HULHV 0HDQ 6WDQGDUG &RUUHODWLRQ ZLWK
'HYLDWLRQ VSUHDG LQqDWLRQ UHDO UDWH

$XVWUDOLD VSUHDG ���� ���� ����
LQqDWLRQ ���� ���� ���� ����
UHDO UDWH ���� ���� ���� ���� ����

&DQDGD VSUHDG ���� ���� ����
LQqDWLRQ ���� ���� ���� ����
UHDO UDWH ���� ���� ���� ���� ����

)UDQFH VSUHDG ���� ���� ����
LQqDWLRQ ���� ���� ��� ����
UHDO UDWH ���� ���� ���� ���� ����

*HUPDQ\ VSUHDG ���� ���� ����
LQqDWLRQ ���� ���� ���� ����
UHDO UDWH ���� ���� ���� ���� ����

,WDO\ VSUHDG ����� ���� ����
LQqDWLRQ ���� ���� �� ����
UHDO UDWH ���� ���� ���� ���� ����

-DSDQ VSUHDG ���� ���� ����
LQqDWLRQ ���� ���� ���� ����
UHDO UDWH ���� ���� ��� ���� ����

1HWKHUODQGV VSUHDG ���� ���� ����
LQqDWLRQ ���� ���� ��� ����
UHDO UDWH ���� ���� ���� ���� ����

6ZHGHQ VSUHDG ���� ���� ����
LQqDWLRQ ���� ���� ���� ����
UHDO UDWH ���� ���� ���� ���� ����

6ZLW]HUODQG VSUHDG ���� ���� ����
LQqDWLRQ ���� ���� ���� ����
UHDO UDWH ���� ���� ���� ���� ����

8QLWHG .LQJGRP VSUHDG ���� ���� ����
LQqDWLRQ ���� ���� ��� ����
UHDO UDWH ���� ���� ���� ���� ����

8QLWHG 6WDWHV VSUHDG ���� ���� ����
LQqDWLRQ ���� ���� ���� ����
UHDO UDWH ���� ���� ���� ���� ����

��



7$%/( �

,1)/$7,21 $872&255(/$7,216

&RXQWU\ $XWRFRUUHODWLRQ
/DJ �PRQWKV�

� �� ��

$XVWUDOLD ��� ��� ���
&DQDGD ��� ��� ���
)UDQFH ��� ��� ���
*HUPDQ\ ��� ��� ���
,WDO\ ��� ��� ���
-DSDQ ��� ��� ���
1HWKHUODQGV ��� ��� ���
6ZHGHQ ��� ��� ���
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