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3DSHU )RUWKFRPLQJ LQ WKH -RXUQDO

(PHUJHQW 0DUNHWV )LQDQFH DQG 7UDGH
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*LOOHV '8)5(127D

%DOi]V e*(57 �� E� F� G

5HYLVHG YHUVLRQ� -XO\ ����

$EVWUDFW

7KH DLP RI WKLV SDSHU LV WR VWXG\ WKH IXQGDPHQWDO PDFURHFRQRPLF GHWHUPLQDQWV RI ERWK WKH &3,

DQG WKH 33,�EDVHG UHDO HIIHFWLYH H[FKDQJH UDWH LQ � VHOHFWHG DFFHGLQJ FRXQWULHV IURP &HQWUDO DQG

(DVWHUQ (XURSH� L�H� WKH &]HFK 5HSXEOLF� +XQJDU\� 3RODQG� 6ORYDNLD DQG 6ORYHQLD� 7KH SDSHU LV

EDVHG RQ WKH FRPELQDWLRQ RI WZR DSSURDFKHV ZLGHO\ XVHG IRU WUDQVLWLRQ HFRQRPLHV� QDPHO\ WKH

%HKDYLRUDO (TXLOLEULXP ([FKDQJH 5DWH �%((5� DQG WKH VWUXFWXUDO 9$5� ,QGHHG� D FRLQWHJUDWLRQ

DSSURDFK LV DGRSWHG DQG WKH HVWLPDWHG 9(&0 PRGHO DWWHPSWV WR FRQQHFW LQ D VWUXFWXUDO ZD\ WKH

UHDO HIIHFWLYH H[FKDQJH UDWH WR ODERU SURGXFWLYLW\� WKH UHODWLYH SULFH RI QRQ�WUDGDEOH JRRGV� SXEOLF

GHILFLW DQG WKH FXUUHQW DFFRXQW SRVLWLRQ� ,PSXOVH UHVSRQVH IXQFWLRQV DUH VXEVHTXHQWO\ HPSOR\HG

WR LQYHVWLJDWH KRZ VKRFN LQ WKH XQGHUO\LQJ IXQGDPHQWDOV LPSDFW RQ WKH HIIHFWLYH UHDO H[FKDQJH

UDWHV�

.H\ZRUGV � &RLQWHJUDWLRQ DQDO\VLV� 7UHQG DSSUHFLDWLRQ� 5HDO H[FKDQJH UDWHV� %DODVVD�6DPXHOVRQ

HIIHFW� 7UDQVLWLRQ HFRQRPLHV

-(/ FODVVLILFDWLRQ � &��� )��� 3��

�&RUUHVSRQGLQJ DXWKRU
D (58',7(� 8QLYHUVLW\ RI 3DULV ;,,� )DFXOW\ RI (FRQRPLFV� $YHQXH GX *pQpUDO GH *DXOOH� ������ &UpWHLO &HGH[
DQG *5(4$0� � UXH GH OD 9LHLOOH &KDULWp� ������ 0DUVHLOOH� )UDQFH�
E 1DWLRQDO %DQN RI $XVWULD� 2WWR�:DJQHU�3ODW] �� ����� 9LHQQD� $XVWULD� EDOD]V�HJHUW#RHQE�FR�DW
F 02'(0� 8QLYHUVLW\ RI 3DULV ;�1DQWHUUH� EHJHUW#X�SDULV���IU
E :LOOLDP 'DYLGVRQ ,QVWLWXWH



 2 

��  
���������
�

5HDO H[FKDQJH UDWHV KDYH EHHQ ORQJ DW WKH FHQWHU RI WKHRUHWLFDO DQG HPSLULFDO UHVHDUFK IRFXVLQJ

RQ WUDQVLWLRQ HFRQRPLHV LQ &HQWUDO DQG (DVWHUQ (XURSH� :LWK EHWWHU GDWD DQG PRUH GDWD SRLQWV

EHFRPLQJ DYDLODEOH� WKH ERG\ RI HPSLULFDO UHVHDUFK KDV UHFHQWO\ ZLWQHVVHG D PXVKURRPLQJ RI

SDSHUV RQ WKH WRSLF� $ ILUVW VWUDQG RI SDSHUV PDLQO\ IRFXVHV RQ WKH TXHVWLRQ RI ZKLFK IDFWRUV SOD\

D UROH LQ WKH GHWHUPLQDWLRQ RI WKH UHDO H[FKDQJH UDWHV� *LYHQ WKDW RQH SURPLQHQW IHDWXUH RI WKH

UHDO H[FKDQJH UDWH LQ WUDQVLWLRQ HFRQRPLHV LV WKH SHUVLVWHQW WUHQG DSSUHFLDWLRQ� WKH %DODVVD�

6DPXHOVRQ HIIHFW LV IRXQG WR SURYLGH VRPH FOXHV LQ WKLV UHJDUG �6HH H�J� %DFNp HW DO� ������� eJHUW

������� .RYiFV HW DO� ������� 0LKDOMHN ������ DQG 5RWKHU �������� 2WKHUV FRQVLGHU RWKHU IDFWRUV

EHVLGHV SURGXFWLYLW\ VXFK DV GHPDQG�VLGH YDULDEOHV� SXEOLF DQG H[WHUQDO GHEWV �&RULFHOOL DQG

-D]EHF ������� 'H %URHFN DQG 6ORW ������� 0DXULQ ��������

%XW WKH TXHVWLRQ LV QRW RQO\ ZKHWKHU RU QRW WKLV WUHQG DSSUHFLDWLRQ LV IXHOOHG E\ SURGXFWLYLW\

JDLQV� EXW DOVR WKH H[WHQW RI WKH DSSUHFLDWLRQ WKDW FDQ EH DVVRFLDWHG ZLWK FDWFKLQJ�XS LQ

SURGXFWLYLW\ WRZDUGV (8 OHYHOV� 3XW LW DQRWKHU ZD\� GRHV WKH VSHHG ZLWK ZKLFK WKH HTXLOLEULXP

UHDO H[FKDQJH UDWH DSSUHFLDWHV FRUUHVSRQGV WR WKDW RI WKH REVHUYHG UHDO H[FKDQJH UDWH� ,I VR� WKH

REVHUYHG DSSUHFLDWLRQ LV D IXOO\ HTXLOLEULXP SKHQRPHQRQ� 2WKHUZLVH� WKHUH LV VFRSH IRU XQGHU RU

RYHUYDOXDWLRQ� 6R� LQ D IXUWKHU VWHS� DQRWKHU VWULQJ RI SDSHUV VHWV RXW WR HVWLPDWH WKH HTXLOLEULXP

UHDO H[FKDQJH UDWH DQG FRPSDUHV LW ZLWK WKH DFWXDO UHDO H[FKDQJH UDWH� 7KLV LV XVXDOO\ GRQH XVLQJ

WLPH VHULHV RU SDQHO GDWD �&I� %HJJ HW DO� ������� +DOSHUQ DQG :\SORV] ������� .LP DQG .RUKRQHQ

������ DQG 5DQGYHHU DQG 5HOO �������� $OWKRXJK WKH DIRUHPHQWLRQHG SDSHUV PDNH XVH RI WKH

DSSURDFK XVXDOO\ ODEHOHG %HKDYLRUDO (TXLOLEULXP ([FKDQJH 5DWH �%((5�� WKH )XQGDPHQWDO

(TXLOLEULXP ([FKDQJH 5DWH �)((5� DSSURDFK DOVR SURYLGHV VRXQG DQDO\WLFDO XQGHUSLQQLQJ� $QG

LW LV EDVHG RQ WKH QRWLRQV RI LQWHUQDO DQG H[WHUQDO EDODQFHV� �&I� &RXGHUW DQG &RXKDUGH �������

&VDMEyN DQG .RYiFV ������ DQG 6PLGNRYD ��������

$ WKLUG DYHQXH LQ DQDO\]LQJ UHDO H[FKDQJH UDWHV LQ WUDQVLWLRQ HFRQRPLHV EXLOGV RQ WKH XVH RI

VWUXFWXUDO 9$5V �69$5� DLPHG DW LQYHVWLJDWLQJ WKH HIIHFWV RI SRVVLEOH UHDO DQG QRPLQDO VKRFNV RQ

WKH UHDO H[FKDQJH UDWH� ([DPSOHV DUH .XWDQ DQG 'LERRJOX ������ DQG -DNDE DQG .RYiFV �������

,QGHHG� LQ WKLV SDSHU� ZH SURSRVH WR FRPELQH WKH %((5 DQG WKH 69$5 DSSURDFKHV VR DV WR

XQFRYHU ZKLFK YDULDEOHV GHWHUPLQH PRVWO\ WKH UHDO HIIHFWLYH H[FKDQJH UDWH LQ � &HQWUDO DQG

(DVWHUQ (XURSHDQ WUDQVLWLRQ HFRQRPLHV� QDPHO\ WKH &]HFK 5HSXEOLF� +XQJDU\� 3RODQG� 6ORYDNLD
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DQG 6ORYHQLD� )LUVWO\� EDVHG RQ WKH %((5 DSSURDFK� WKH -RKDQVHQ FRLQWHJUDWLRQ WHFKQLTXH LV

HPSOR\HG WR SLQ GRZQ ORQJ�WHUP UHODWLRQVKLSV� 6XEVHTXHQWO\� LPSXOVH�UHVSRQVH IXQFWLRQV DUH

PDGH XVH RI VR DV WR GHWHUPLQH WKH UHDFWLRQ RI WKH UHDO H[FKDQJH UDWH WR VXSSO\ DQG GHPDQG VLGH

VKRFNV�

7KH UHPDLQGHU RI WKH SDSHU LV VWUXFWXUHG DV IROORZV� ,Q VHFWLRQ �� ZH EULHIO\ GLVFXVV WKH

FRQFHSWXDO LVVXHV UHODWHG WR WKH ORQJ�WHUP UHDO H[FKDQJH UDWH DQG WKH XQGHUO\LQJ IXQGDPHQWDOV

IROORZHG E\ D GHVFULSWLRQ RI WKH HFRQRPHWULF WHFKQLTXH HPSOR\HG� ,Q VHFWLRQ �� WKH HFRQRPHWULF

UHVXOWV DUH SUHVHQWHG� ,Q VHFWLRQ �� LPSXOVH UHVSRQVH IXQFWLRQV DUH DQDO\]HG DQG WKHLU SROLF\

UHOHYDQFH LV VWXGLHG�

!� ��
���������
��"���� 

��
�

���� 7KH /RQJ 7HUP 5HDO ([FKDQJH 5DWH

7KH ORQJ�WHUP UHDO H[FKDQJH UDWH FDQ EH GHFRPSRVHG LQWR FRPSRQHQWV GHWHUPLQHG E\

PDFURHFRQRPLF IXQGDPHQWDOV� PHGLXP�WHUP IDFWRUV DQG DQ HUURU WHUP��

),0(, σεε iidqqq tt
M
t

F
tt ≈++= ���

ZKHUH tq LV WKH UHDO HIIHFWLYH H[FKDQJH UDWH� F
tq GHQRWHV WKH V\VWHPDWLF �RU IXQGDPHQWDO�

FRPSRQHQW RI WKH H[FKDQJH UDWH DQG M
tq LV WKH H[FKDQJH UDWH FRPSRQHQW GHWHUPLQHG E\ PDUNHW

IRUFHV RWKHU WKDQ IXQGDPHQWDOV� VXFK DV QRLVH WUDGHUV� H[SHFWDWLRQV RU FRQWDJLRQ EHKDYLRUV� ,Q

ZKDW IROORZV� ZH VKDOO QHJOHFW M
tq DQG tε DQG ZLOO IRFXV RQ WKH IXQGDPHQWDOV�

7KH FDQGLGDWH YDULDEOHV WKDW DUH OLNHO\ WR KDYH DQ LPSDFW RQ WKH ORQJ�WHUP FRPSRQHQW RI WKH UHDO

H[FKDQJH UDWH DUH VWXGLHG LQ GHSWK LQ WKH OLWHUDWXUH� $ GHWDLOHG GLVFXVVLRQ LV SURYLGHG LQ H�J�

'ULYHU DQG :HVWDZD\ ������� )DUXTHH ������� 0DF'RQDOG ������ DQG 6WHLQ �������� %DVHG RQ

WKLV� ZH FRQVLGHU WKH IROORZLQJ YDULDEOHV�

• 352'� �$�$���$�$� 177177 ∗∗ � WKH GLIIHUHQFH RI VHFWRUDO SURGXFWLYLW\ GLIIHUHQWLDOV

EHWZHHQ WKH KRPH DQG WKH IRUHLJQ FRXQWULHV ZLWK 7 DQG 17 GHQRWLQJ WKH WUDGHG DQG WKH QRQ�

WUDGHG JRRGV VHFWRUV� UHVSHFWLYHO\�

• 5(/� �3�3���3�3� 717717 ∗∗ � WKH UHODWLYH SULFH RI QRQ�WUDGHG JRRGV WR WKDW RI WUDGHG JRRGV

LQ WKH KRPH FRXQWU\ UHODWLYH WR WKDW LQ WKH IRUHLJQ FRXQWU\�

• '() � 3XEOLF GHILFLW�VXUSOXV RYHU *'3�

• &$ � FXUUHQW DFFRXQW EDODQFH RYHU *'3�
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$OWKRXJK WKH UHDO LQWHUHVW GLIIHUHQWLDO LV FRPPRQO\ XVHG LQ HPSLULFDO LQYHVWLJDWLRQV� LW LV RPLWWHG

KHUH PDLQO\ EHFDXVH ZKHWKHU RU QRW WKH LQWHUHVW UDWH LV D SHUWLQHQW GHWHUPLQDQW RI WKH ORQJ�UXQ

H[FKDQJH UDWH UHPDLQV D VXEMHFW RI GLVFXVVLRQ� )RU FRPSHWLQJ DUJXPHQWV� VHH H�J� (GLVRQ DQG

3DXOV ������ DQG 0HUHGLWK DQG &KLQQ �������

7KH LQFOXVLRQ RI VXFK HOHPHQWV DV H[SODQDWRU\ YDULDEOH LQ (T� ��� LV UDWKHU VWDQGDUG� :H OLQN WKHVH

YDULDEOHV WR WKH UHDO H[FKDQJH UDWH DV IROORZV�

T
WW�W�W�W W&$'()352'T ε++β+β+β= ���

T
WW�W W352'5(/ ε++β= ���

7KH UDWLRQDOH IRU WKLV VWUXFWXUDO PRGHO LV WKLV� 7KH SURGXFWLYLW\ DQG UHODWLYH SULFH YDULDEOHV VWDQG

IRU WKH ZHOO�NQRZQ %DODVVD�6DPXHOVRQ HIIHFW�� )RU WKH %DODVVD�6DPXHOVRQ WR KROG� WKH GLIIHUHQFH

LQ SURGXFWLYLW\ GLIIHUHQWLDOV VKRXOG EH FRLQWHJUDWHG ZLWK WKH GLIIHUHQFH LQ WKH UHODWLYH SULFH RI

GRPHVWLF DQG IRUHLJQ QRQ�WUDGDEOH JRRGV� )LQDOO\� WKH UHODWLYH SULFH YDULDEOH LV WR KDYH D ORQJ�

WHUP UHODWLRQVKLS ZLWK WKH &3,�EDVHG UHDO H[FKDQJH UDWH� ,Q WKH HYHQW WKDW WKH %DODVVD�6DPXHOVRQ

KROGV ZLWK WKH SURGXFWLYLW\ DQG UHODWLYH SULFH YDULDEOHV EHLQJ OLQNHG ZLWK D FRHIILFLHQW RI � DQG DUH

LQFOXGHG LQWR WKH FRLQWHJUDWLQJ YHFWRU� ZH DUH ERXQG WR IDFH WKH SUREOHP RI PXOWL�FROOLQHDULW\�

,Q DGGLWLRQ WR WKLV� WKH UHODWLYH SULFH RI QRQ�WUDGDEOHV LQFOXGHV ERWK PDUNHW VHUYLFHV DQG QRQ�

PDUNHW VHUYLFHV� L�H� UHJXODWHG SULFHV� ,W LV QRWRULRXV WKDW UHJXODWHG SULFHV KDYH EHHQ LQFUHDVLQJ

IDVWHU LQ WKRVH FRXQWULHV WKDQ PDUNHW VHUYLFHV�� $QG UHJXODWHG SULFHV KDYH QRW WRR PXFK WR GR

ZLWK WKH %DODVVD�6DPXHOVRQ HIIHFW WKDW SRVLWV IXQFWLRQLQJ PDUNHW IRUFHV ERWK LQ WKH WUDGDEOH DQG

WKH QRQ�WUDGDEOH VHFWRUV� 6R� QRW FRQVLGHULQJ WKH UHODWLYH SULFH YDULDEOH LQ HTXDWLRQ ��� KHOSV XV

DYRLG WKLV FDYHDW�

                                                           
� 7R UHFDOO TXLFNO\� LI WKH KRPH �GHYHORSLQJ� FRXQWU\ LV DEOH WR V\VWHPDWLFDOO\ FDWFK�XS ZLWK WKH IRUHLJQ �GHYHORSHG�
FRXQWU\ LQ HFRQRPLF WHUPV� SURGXFWLYLW\ LV H[SHFWHG WR ULVH FRUUHVSRQGLQJO\ LQ WKH WUDGHG JRRGV VHFWRU� :KHQ
SURGXFWLYLW\ LPSURYHV IDVWHU LQ WKH WUDGHG�JRRGV VHFWRU WKDQ LQ WKH QRQ�WUDGHG JRRGV VHFWRU� QRQ�WUDGDEOH SULFHV DUH
H[SHFWHG WR ULVH EHFDXVH RI WKH ZDJH VSLOO�RYHU IURP WUDGDEOHV WR QRQ�WUDGDEOHV� $QG WKLV JLYHV ULVH RI DQ LQFUHDVH RI
WKH RYHUDOO SULFH OHYHO� ,I WKH KRPH FRXQWU\·V SURGXFWLYLW\ GLIIHUHQWLDO EHWZHHQ WKH RSHQ DQG WKH VKHOWHUHG VHFWRU
H[FHHGV WKDW LQ WKH IRUHLJQ FRXQWU\� WKH SULFH OHYHO ZLOO ULVH IDVWHU LQ WKH IRUPHU� LPSO\LQJ D SRVLWLYH LQIODWLRQ
GLIIHUHQWLDO� 7KLV LQ WXUQ ZLOO EH UHIOHFWHG LQ WKH DSSUHFLDWLRQ RI WKH KRPH FRXQWU\·V UHDO H[FKDQJH UDWH�
� eJHUW ������ VKRZV WKH LQIOXHQFH RI UHJXODWHG SULFHV IRU WKH FDVH RI (VWRQLD ZKHQ LQYHVWLJDWHG WKH %DODVVD�
6DPXHOVRQ HIIHFW
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)XUWKHUPRUH� LW DSSHDUV UHDVRQDEOH QRW WR LQFOXGH WKH UHODWLYH SULFH RI QRQ�WUDGDEOHV LQWR WKH

HVWLPDWHG UHODWLRQVKLS� 7KH ILUVW UHDVRQ LV WKDW WKH VKDUH RI QRQ�WUDGDEOHV LQ WKH &3, LV DV ORZ DV

URXJKO\ ��� LQ WKH &(( FRXQWULHV XQGHU VWXG\� ,Q RWKHU ZRUGV� WKH FRHIILFLHQW WKURXJK ZKLFK

UHODWLYH SULFHV DQG WKH &3,�EDVHG UHDO H[FKDQJH UDWH DUH FRQQHFWHG ZLWK HDFK RWKHU VKRXOG EH DV

ORZ DV ���� 7KLV LV FOHDUO\ QRW WKH FDVH ZLWK WKH FRHIILFLHQW EHLQJ FRQVLGHUDEO\ KLJKHU WKDQ ��� DV

VKRZQ LQ eJHUW HW DO ������� 7KH\ DUJXH WKDW WKH UHDO DSSUHFLDWLRQ LV PDLQO\ GXH WR D SRVLWLYH

LQIODWLRQ GLIIHUHQWLDO LQ WUDGDEOH JRRGV� L�H� WKH SURGXFHU SULFH LQGH[ �33,�� 6R� WKH UHDO

DSSUHFLDWLRQ LV RQO\ SDUWO\ WKH UHVXOW RI WKH GLIIHUHQFH LQ QRQ�WUDGDEOH SULFHV� L�H� WKH WUDGLWLRQDO

%DODVVD�6DPXHOVRQ HIIHFW� )LJXUHV �D DQG �E� KHUHDIWHU LOOXVWUDWH WKLV SRLQW� ,QGHHG� WKLV LV FOHDUO\

WKH FDVH LQ WKH &]HFK 5HSXEOLF� +XQJDU\� 3RODQG DQG 6ORYDNLD ZKHUHDV WKH DSSUHFLDWLRQ RI WKH

&3,�EDVHG UHDO H[FKDQJH UDWH LQ 6ORYHQLD VHHPV WR XQDIIHFWHG E\ WKH 33,�EDVHG UHDO H[FKDQJH

UDWH�

)LJXUH �D� 7KH &3, DQG WKH 33,�EDVHG UHDO H[FKDQJH UDWH DJDLQVW WKH *HUPDQ PDUN�(XUR� ���������

&]HFK 5HSXEOLF 6ORYDNLD 6ORYHQLD

+XQJDU\ 3RODQG
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)LJXUH �E� 7KH &3, DQG WKH 33,�EDVHG UHDO HIIHFWLYH H[FKDQJH UDWH� ���������

&]HFK 5HSXEOLF 6ORYDNLD 6ORYHQLD

+XQJDU\ 3RODQG

+RZHYHU� WKH 33,�EDVHG UHDO DSSUHFLDWLRQ LV DOVR OLQNHG WR SURGXFWLYLW\ JDLQV RSHUDWLQJ WKURXJK

QRQ�WUDGLWLRQDO FKDQQHOV� )LUVWO\� WUDGDEOH SULFHV DOVR FRQWDLQ QRQ�WUDGDEOH FRPSRQHQWV� +HQFH�

SURGXFWLYLW\ DGYDQFHV ZLOO DOVR OHDG WR D ULVH LQ WUDGDEOH SULFHV�

6HFRQGO\� SURGXFWLYLW\ JDLQV LQ WKH FRXQWULHV XQGHU LQYHVWLJDWLRQ DUH JRLQJ KDQG LQ KDQG ZLWK DQ

LQFUHDVLQJ FDSDFLW\ RI WKH WUDGDEOH VHFWRU WR SURGXFH JRRGV RI KLJKHU TXDOLW\ DQG WKXV RI KLJKHU

SULFHV �/RPPDW]VFK DQG 7REHU �������� ,Q WKH HYHQW WKDW TXDOLW\ LPSURYHPHQWV DUH QRW

FRQWUROOHG DSSURSULDWHO\ IRU LQ WKH 33, DQG LQ WKH WUDGDEOH FRPSRQHQW RI &3,� SULFHV ZLOO EH RQ

WKH ULVH� 6R� UHJUHVVLQJ WKH UHDO H[FKDQJH UDWH GLUHFWO\ RQ WKH GLIIHUHQFH RI WKH SURGXFWLYLW\

GLIIHUHQWLDOV LV WDQWDPRXQW WR FDSWXUH QRW RQO\ WKH WUDGLWLRQDO %DODVVD�6DPXHOVRQ HIIHFW� EXW DOVR

QRQ�WUDGLWLRQDO FKDQQHOV YLD ZKLFK SURGXFWLYLW\ LQFUHDVHV DUH WUDQVPLWWHG LQWR SULFH LQFUHDVHV� $OO

LQ DOO� D ULVH LQ SURGXFWLYLW\ LV H[SHFWHG WR EULQJ DERXW D SURSRUWLRQDWH DSSUHFLDWLRQ RI WKH UHDO

HIIHFWLYH H[FKDQJH UDWH�
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2Q WKH RWKHU KDQG� (T� ��� PDNHV LW SRVVLEOH WR LQYHVWLJDWH SXUHO\ WKH WUDGLWLRQDO� UHODWLYH SULFH

FKDQQHO RI WKH %DODVVD�6DPXHOVRQ HIIHFW� $Q LQFUHDVH LQ SURGXFWLYLW\ VKRXOG EH UHIOHFWHG LQ D

SURSRUWLRQDWH ULVH LQ UHODWLYH SULFHV�

2XU PRGHO LV DXJPHQWHG ZLWK D WLPH WUHQG� 7KH WLPH WUHQG LQ (T� ��� LV PHDQW WR FDSWXUH WKUHH

IDFWRUV WKDW PLJKW EH DOVR OHDGLQJ WR WKH DSSUHFLDWLRQ RI WKH UHDO H[FKDQJH UDWH� )LUVWO\� D

VXFFHVVIXO FDWFK�XS SURFHVV LV XVXDOO\ DFFRPSDQLHG E\ DQ DPHOLRUDWLRQ RI OLYLQJ FRQGLWLRQ� $QG LQ

WKH FDVH RI WKH FRXQWULHV XQGHU FRQVLGHUDWLRQ� WKLV VKRXOG QRW RQO\ EH UHIOHFWHG LQ KLJKHU GHPDQG

IRU QRQ�WUDGDEOH JRRGV� EXW DOVR� DQG PRUH LPSRUWDQWO\� VKRXOG OHDG WR DQ LQFUHDVH LQ GHPDQG IRU

WUDGDEOH JRRGV� 7KLV SKHQRPHQRQ LV DOVR H[SHFWHG WR VKRZ XS LQ KLJKHU WUDGDEOH SULFHV LQ WKH

KRPH FRXQWU\ FRPSDUHG ZLWK WKDW LQ WKH IRUHLJQ EHQFKPDUN� 6HFRQGO\� WKH UHDO H[FKDQJH UDWH LV

FDOFXODWHG HPSOR\LQJ WKH RYHUDOO &3, LQGH[� WKXV DOVR LQFOXGLQJ UHJXODWHG SULFHV� )LQDOO\� WKH WLPH

WUHQG LV LQGHHG VXSSRVHG WR FDSWXUH GLIIHUHQFHV RI DQG FKDQJHV RYHU WLPH LQ WKH VKDUH RI QRQ�

WUDGDEOH DQG WUDGDEOH JRRGV LQ WKH &3, EDVNHW ZLWK ZKLFK &3, DQG VXEVHTXHQWO\ WKH &3,�EDVHG

UHDO H[FKDQJH UDWH�

7KH UDWLR RI SXEOLF GHILFLW RYHU *'3 �'()� FDQ EH YLHZHG DV D SUR[\ IRU ILVFDO SROLF\� +RZHYHU�

WKH VLJQ LV QRW XQDPELJXRXV� ,Q WKH HYHQW WKDW DQ LQFUHDVH LQ SXEOLF GHILFLW RYHU *'3 LV WUDQVODWHG

LQWR DQ LQFUHDVH LQ SXEOLF FRQVXPSWLRQ RI QRQ�WUDGDEOH JRRGV� WKH UHDO H[FKDQJH UDWH VKRXOG

DSSUHFLDWH� %\ FRQWUDVW� LI SXEOLF FRQVXPSWLRQ IDOOV PRUH KHDYLO\ RQ WUDGDEOH JRRGV RU WKH

LQFUHDVH RI WKH SXEOLF GHILFLW LV MXGJHG XQVXVWDLQDEOH E\ WKH PDUNHWV� WKH UHDO H[FKDQJH UDWH ZLOO

GHSUHFLDWH�

)LQDOO\� WKH EDODQFH RI WKH FXUUHQW DFFRXQW RYHU *'3 �&$� LV RI SDUWLFXODU LQWHUHVW IRU WKH

FRXQWULHV XQGHU VWXG\ LQ WKDW LW UHIOHFWV WKH H[WHUQDO SRVLWLRQ RI WKHVH HFRQRPLHV� 0RUH

VSHFLILFDOO\� WKLV YDULDEOH LV GHHPHG WR VKRZ WKH FRXQWU\·V FRPSHWLWLYHQHVV DQG VLJQDO ZKHWKHU RU

QRW WKH H[WHUQDO SRVLWLRQ LV RQ D VXVWDLQDEOH SDWK� $ GHWHULRUDWLRQ RI WKH FXUUHQW DFFRXQW LV

H[SHFWHG WR OHDG WR D GHSUHFLDWLRQ RI WKH UHDO H[FKDQJH UDWH�
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���� (FRQRPHWULF ,VVXHV

/HW XV FRQVLGHU WKH YHFWRU <
W
� [ ]WWWWWW &$�'()�5(/�352'�T< = � %DVHG RQ WKLV� WKH

HFRQRPHWULF PRGHO XQGHU FRQVLGHUDWLRQ LV DV IROORZV�

[ ]
����� ������ 
	

���
	

GHYLDWLRQV
WHUPORQJDQGPHGLXP

�W



��W

GHYLDWLRQV
WHUPVKRUW

�S

�L

LWLW <���WPP<<

−−
−

−

−

=
− αβ+++−+∆Φ=ε ∑ ���

tε LV D ZKLWH QRLVH YHFWRU GLVWULEXWHG DV D ),0( ΩN � ZKHUH Ω LV WKH YDULDQFH�FRYDULDQFH PDWUL[

RI WKH HOHPHQWV RI tε � 7KH si 'Φ DUH nn × PDWULFHV RI FRHIILFLHQWV� ZKHUH 62 <≤ n GHSHQGLQJ

XSRQ WKH YDULDEOHV VHOHFWHG E\ WKH GDWD LQ WKH 9(&0� α DQG β DUH rn × PDWULFHV ZKHUH U LV WKH

FRLQWHJUDWLRQ UDQN RI WKH V\VWHP� α LV WKH DGMXVWPHQW PDWUL[ DQG β LV D PDWUL[ WKDW FRQWDLQV WKH

FRLQWHJUDWLQJ YHFWRUV� tmm 10 + LV WKH WUHQG SRO\QRPLDO FRPSRQHQW LQ WKH ,��� PRGHO�

7KH HVWLPDWLRQ RI (T� ��� LQYROYHV � PDMRU VWHSV� 6LQFH WKH 9(&0 DSSURDFK KDV EHHQ H[WHQVLYHO\

GLVFXVVHG LQ WKH OLWHUDWXUH� ZH GR QRW JR LQWR WHFKQLFDO GHWDLOV� EXW VLPSO\ LQGLFDWH WKH PDLQ VWHSV�

7KH PHWKRGV XVHG LQ WKLV SDSHU IROORZ -RKDQVHQ ������� 0RVFRQL ������� +DUER� -RKDQVHQ�

1LHOVHQ DQG 5DKEHN �������

• 6WHS �� 7KH VHULHV DUH LQGLYLGXDOO\ WHVWHG IRU VWDWLRQDULW\ XVLQJ WKH VWDQGDUG SURFHGXUHV

�$')� 33� .366��

• 6WHS �� 7KH WUHQG SRO\QRPLDO FRPSRQHQW LV WHVWHG IRU� 7KH HVWLPDWHV RI WKH 9(&0 DUH

DIIHFWHG E\ WKH ZD\ 0m DQG 1m HQWHU LQ WKH V\VWHP RI HTXDWLRQ� ,Q SUDFWLFH� WKHUH DUH � FDVHV

ZKLFK DUH WKH UHVXOW RI WKH FRPELQDWLRQ RI WKH K\SRWKHVHV PDGH RQ 0m � 00 =m � RU 00 mm = � RU

00 bm α= � DQG 1m � 01 =m � RU 11 mm = � RU 11 bm α= �� 1RWH WKDW 00 mm = DQG 11 mm = UHIHU

WR XQUHVWULFWHG FRQVWDQWV DQG WUHQGV� 00 bm α= DQG 11 bm α= LQGLFDWH WKDW WKH FRQVWDQWV DQG

WKH WUHQG LQ WKH YHFWRUV 0m DQG 1m DUH FRLQWHJUDWHG�

• 6WHS �� 7KH FRLQWHJUDWLRQ UDQN LV WHVWHG IRU� $ VHTXHQFH RI /5 WHVWV LV HPSOR\HG IROORZLQJ

-RKDQVHQ ������� 7KH 9(&0 PRGHO LV WKHQ HVWLPDWHG� LQFOXGLQJ WKH LGHQWLILFDWLRQ RI WKH ORQJ�

WHUP UHODWLRQVKLS�V��

• 6WHS �� 'LDJQRVWLF WHVWV RQ WKH HVWLPDWHG 9(&0 DUH DSSOLHG� QRWDEO\ E\ LQWURGXFLQJ

UHVWULFWLRQV WKDW DOORZ WHVWLQJ IRU VWDWLRQDULW\ DQG ZHDN H[RJHQHLW\� 7KH VWDELOLW\ RI WKH



 9 

FRLQWHJUDWLRQ UDQN DQG WKH HVWLPDWHG FRHIILFLHQWV LV DOVR DQDO\]HG� ,Q DGGLWLRQ WR WKLV� LW LV HVVHQWLDO

WR VWXG\ WKH UREXVWQHVV RI WKH 9$5 V\VWHP� L�H� ZKHWKHU WKH DEVHQFH RI VHULDO FRUUHODWLRQ DQG WKH

QRUPDOLW\ FRQGLWLRQV DUH IXOILOOHG�

• 6WHS �� 7KH PRGHO LV XVHG WR FRQVWUXFW LPSXOVH UHVSRQVH IXQFWLRQV RI WKH UHDO H[FKDQJH UDWH

IRU GLIIHUHQW VKRFNV�

���� 'DWD ,VVXHV

:H XVH PRQWKO\ GDWD VSDQQLQJ IURP ������� WR ������� IRU +XQJDU\ DQG 3RODQG DQG IURP

������� WR ������� IRU WKH &]HFK 5HSXEOLF� 6ORYDNLD DQG 6ORYHQLD� 7KH VHULHV DUH VHDVRQDOO\

DGMXVWHG XVLQJ WKH ;��� WHFKQLTXH DQG DUH WDNHQ LQ QDWXUDO ORJDULWKPV� ,W VKRXOG EH DOVR QRWHG

WKDW DOO VHULHV DUH FXPXODWHG DQG WDNHQ ZLWK D EDVLV RI ��� LQ ������� DQG �������� UHVSHFWLYHO\ �

3URGXFWLYLW\ VHULHV �352'� DUH FRQVWUXFWHG DV IROORZV� )LUVW� DYHUDJH ODERU SURGXFWLYLW\ IRU WKH

KRPH FRXQWU\� L�H� WKH &]HFK 5HSXEOLF� +XQJDU\ DQG 3RODQG LV GHWHUPLQHG E\ GLYLGLQJ LQGXVWULDO

SURGXFWLRQ E\ WKH HYROXWLRQ RI HPSOR\HHV LQ LQGXVWU\� 6HFRQG� WKLV SURGXFWLYLW\ VHULHV LV GLYLGHG

E\ WKH IRUHLJQ HIIHFWLYH EHQFKPDUN WKDW LV REWDLQHG DV WKH ZHLJKWHG DYHUDJH RI *HUPDQ DQG 86

ODERU SURGXFWLYLWLHV LQ LQGXVWU\� WKH ZHLJKWV FRUUHVSRQGLQJ WR WKH VWUXFWXUH RI WKH KRPH FRXQWU\·V

IRUHLJQ WUDGH� ,QGXVWULDO SURGXFWLRQ DQG HPSOR\PHQW GDWD DUH GUDZQ IURP WKH :,,:·V PRQWKO\

GDWDEDVH �WUDQVLWLRQ HFRQRPLHV� DQG WKH 2(&'·V 0DLQ (FRQRPLF ,QGLFDWRU GDWDEDVH �86�

*HUPDQ\�� 1RWH WKDW *HUPDQ LQGXVWULDO SURGXFWLRQ FRPHV IURP WKH 'HXWVFKH %XQGHVEDQN�

7KH UHODWLYH SULFH VHULHV �5(/� LV FRPSXWHG VLPLODUO\ WR WKH SURGXFWLYLW\ VHULHV� )LUVW� WKH UHODWLYH

SULFH RI QRQ�WUDGDEOH JRRGV WR WKDW RI WUDGDEOHV LV FDOFXODWHG IRU WKH KRPH FRXQWU\� WKH VHUYLFH

FRPSRQHQW RI WKH FRQVXPHU SULFH LQGH[ �&3,� LV GLYLGHG E\ WKH SURGXFHU SULFH LQGH[ �33,��

6HFRQG� WKLV VHULHV LV WKHQ FRPSDUHG WR WKH FRUUHVSRQGLQJ IRUHLJQ HIIHFWLYH EHQFKPDUN� L�H� WKH

ZHLJKWHG DYHUDJH RI *HUPDQ DQG 86 VHULHV� 7KH VRXUFH RI GDWD RQ VHUYLFH DQG 33, SULFHV LV WKH

0DLQ (FRQRPLF ,QGLFDWRU �0(,� RI WKH 2(&' H[FHSW IRU *HUPDQ\ ZKHUH WKH 33, VHULHV LV

REWDLQHG IURP WKH 'HXWVFKH %XQGHVEDQN�

7KH SXEOLF GHILFLW WR *'3 UDWLR �'()� LV FRQVWUXFWHG DV WKH FXPXODWHG GLIIHUHQFH RI UHYHQXHV

DQG H[SHQGLWXUHV RI WKH FHQWUDO JRYHUQPHQW H[SUHVVHG LQ ORFDO FXUUHQF\ GLYLGHG E\ QRPLQDO

PRQWKO\ *'3 LQWHUSRODWHG IURP \HDUO\ GDWD� 1RWH WKDW GDWD UHODWHV WR UHYHQXHV DQG H[SHQGLWXUHV

RI WKH JHQHUDO JRYHUQPHQW LQ 6ORYHQLD DQG DUH LQWHUSRODWHG \HDUO\ GDWD� $Q LQFUHDVH LV DVVRFLDWHG



 10 

ZLWK DQ LPSURYHPHQW RI SXEOLF ILQDQFHV� L�H� DQ LQFUHDVH LQ WKH VXUSOXV RI WKH FHQWUDO JRYHUQPHQW�

ZKHUHDV D GHFUHDVH LQGLFDWHV D GHWHULRUDWLRQ� L�H� DQ WKH LQFUHDVH RI WKH GHILFLW� 7KH EDODQFH RI WKH

FXUUHQW DFFRXQW �&$� LV GUDZQ IURP WKH :,,:·V PRQWKO\ GDWDEDVH DQG QDWLRQDO VWDWLVWLFDO

VRXUFHV� 0RQWKO\ GDWD IRU WKH &]HFK 5HSXEOLF DQG 6ORYDNLD DUH REWDLQHG LQWHUSRODWLQJ TXDUWHUO\

VHULHV� 6LPLODUO\ WR WKH '() YDULDEOH� DQ LQFUHDVH VWDQGV IRU DQ LPSURYHPHQW LQ WKH FXUUHQW

DFFRXQW �VXUSOXV�� ZKLOVW D GHFUHDVH LV OLQNHG WR DQ LQFUHDVH LQ WKH GHILFLW RI WKH FXUUHQW DFFRXQW�

7KH UHDO HIIHFWLYH H[FKDQJH UDWH �T� LV WKH ZHLJKWHG DYHUDJH RI WKH &3,�GHIODWHG UHDO H[FKDQJH UDWH

DJDLQVW WKH *HUPDQ PDUN DQG WKH 86 GROODU� 7KH ZHLJKWV FRUUHVSRQG WR WKRVH XVHG IRU

SURGXFWLYLW\ DQG UHODWLYH SULFH VHULHV� 1RPLQDO H[FKDQJH UDWHV� WDNHQ LQ IRUHLJQ FXUUHQF\ WHUPV�

DUH DYHUDJH PRQWKO\ ILJXUHV DQG DUH REWDLQHG IURP WKH :,,:� ZKHUHDV &3, GDWD DUH GUDZQ IURP

WKH 0(,��

#� $
���%�
���	�����
����������
���
�

7KH VWDQGDUG XQLYDULDWH XQLW URRW WHVWV� L�H� $') DQG 33� VXJJHVW WKH SUHVHQFH RI D XQLW URRW LQ

WKH DIRUHPHQWLRQHG VHULHV� 7KXV� WKH DSSURSULDWH HFRQRPHWULF PHWKRG LV WKH FRLQWHJUDWLRQ

WHFKQLTXH� 7KH QXPEHU RI REVHUYDWLRQV WKDW HTXDOV WR ��� LQ WKH FDVH RI +XQJDU\ DQG 3RODQG DQG

WR ��� IRU WKH &]HFK 5HSXEOLF� 6ORYDNLD DQG 6ORYHQLD� DSSHDUV VXIILFLHQW HQRXJK� DV SRLQWHG RXW

LQ -XVHOLXV ������ WR HPSOR\ WKH -RKDQVHQ FRLQWHJUDWLRQ WHFKQLTXH�

7KH 7UDFH WHVW VXJJHVWHG E\ -RKDQVHQ ������ LV HPSOR\HG WR GHWHFW WKH QXPEHU RI FRLQWHJUDWLQJ

YHFWRUV LQ WKH GDWD� $V VKRZQ LQ 7DEOH �D�� ZKHQ WKH UHDO HIIHFWLYH H[FKDQJH UDWH� SURGXFWLYLW\�

UHODWLYH SULFHV� SXEOLF GHILFLW DQG WKH EDODQFH RI WKH FXUUHQW DFFRXQW DUH LQFOXGHG LQ WKH 9$5

V\VWHP� WKH WHVWV DUH DEOH WR GHWHFW WKH SUHVHQFH RI � FRLQWHJUDWLQJ YHFWRUV IRU WKH &]HFK 5HSXEOLF

DQG 6ORYDNLD� � FRLQWHJUDWLQJ UHODWLRQVKLSV IRU +XQJDU\� DQG � IRU WKH FDVH RI 3RODQG DQG

6ORYHQLD�� 7KH VWDELOLW\ WHVWV SHUIRUPHG IRU WKH UDQN UHYHDO WKH UREXVWQHVV RI WKH YHFWRUV LQ WKH

&]HFK 5HSXEOLF DQG 6ORYDNLD� 0RUHRYHU� WKH\ DOVR VKRZ WKDW RYHU WKH SHULRG FRQVLGHUHG� RQO\

WZR ORQJ�WHUP UHODWLRQVKLSV DUH VWDEOH LQ +XQJDU\� )XUWKHU WR WKLV� RQH VLQJOH FRLQWHJUDWLQJ YHFWRU

                                                           
� ,W LV ZRUWK PHQWLRQLQJ WKDW DOWKRXJK WKH TXDOLW\ RI GDWD ZH XVH PD\ PHHW LQWHUQDWLRQDO UHTXLUHPHQW� HVSHFLDOO\ WKRVH

VHW E\ WKH ,0) DQG (XURVWDW� RQH SUREOHP UHPDLQV YHU\ SHUVLVWHQW� ,W LV ZHOO NQRZQ WKDW GDWD IRU WKHVH FRXQWULHV DUH
UHYLVHG RIWHQ DQG VRPHWLPHV YHU\ VXEVWDQWLDOO\� $QG WKLV LV DOVR WKH FDVH IRU RXU GDWD� 3ULFHV VHULHV� WKH FHQWUDO
JRYHUQPHQW·V UHYHQXHV DQG H[SHQGLWXUHV DQG HVSHFLDOO\ FXUUHQW DFFRXQW GDWD KDYH XQGHUJRQH UHYLVLRQ RYHU WKH ODVW
IHZ \HDUV� ,W PHDQV WKDW GUDZLQJ RQ WKH VDPH GDWD VRXUFHV� RQH REWDLQV GLIIHULQJ VHULHV IRU WKH VDPH SHULRG RI WLPH LI
WKH GDWD FROOHFW WDNHV SODFH ZLWK D IHZ \HDUV ODWHU� (PEDUUDVVLQJO\ HQRXJK� WKLV LV DOVR ERXQG WR LPSDFW RQ WKH
RXWFRPH RI WKH HVWLPDWHV�
� 1RWH WKDW WKH FRLQWHJUDWLQJ YHFWRUV FRQWDLQ D WUHQG IRU WKH &]HFK 5HSXEOLF� +XQJDU\� 3RODQG DQG 6ORYDNLD ZKLOH QR
WUHQG LV LQFOXGHG IRU 6ORYHQLD� 7KLV LV EHFDXVH WKH ODWWHU VHHPV QRW FRQFHUQHG ZLWK WKH 33,�EDVHG UHDO DSSUHFLDWLRQ� 
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RXW RI WKH GHWHFWHG � WXUQV RXW WR EH UREXVW LQ 3RODQG DQG 6ORYHQLD� ZKLFK SUHYHQWV XV WR

HVWLPDWH WKH ��HTXDWLRQ V\VWHP IRU WKHVH � FRXQWULHV� ,QVWHDG� WKH LQYHVWLJDWLRQ LV OLPLWHG WR WKH

ILUVW HTXDWLRQ RI WKH V\VWHP� +HQFH� WKH WUDFH WHVWV DUH HPSOR\HG RQFH DJDLQ� H[FOXGLQJ WKH UHODWLYH

SULFH YDULDEOH� $V UHSRUWHG LQ 7DEOH �E�� WKH WHVWV FRQILUP WKH SUHVHQFH RI RQH FRLQWHJUDWLQJ

YHFWRU LQ 3RODQG� DQG LQGLFDWHV WKH H[LVWHQFH RI � IRU 6ORYHQLD� ,Q DFFRUGDQFH ZLWK WKH VWDELOLW\

WHVW� WKH VLQJOH FRLQWHJUDWLQJ YHFWRU DSSHDUV VWDEOH LQ 3RODQG RYHU WLPH� $OWKRXJK WKH QXPEHU RI

YHFWRUV HTXDOLQJ WR WKH QXPEHU RI YDULDEOHV VXJJHVW WKDW WKH VHULHV DUH VWDWLRQDU\� RQO\ RQH YHFWRU

DSSHDUV DFWXDOO\ UREXVW RYHU WLPH LQ 6ORYHQLD� *LYHQ WKH JUHDW GHDO RI XQFHUWDLQW\ DQG LQVWDELOLW\

VXUURXQGLQJ 6ORYHQLD� ZH GHFLGH WR HOLPLQDWH WKLV FRXQWU\ IURP IXUWKHU DQDO\VLV�

7DEOH �D� 7UDFH WHVWV

&]HFK 5HSXEOLF +XQJDU\ 3RODQG 6ORYDNLD 6ORYHQLD

< �T� 352'� 5(/� '()� &$�
N � N � N � N � N �

U � ������

 ������

 ������

 ������

 ������


U � �����
 �����

 �����

 �����
 �����


U � ����� �����
 �����
 ����� �����

U � ����� ����� �����
 ����� �����

U � ���� ���� ����� ����� ����

1RWH� N VWDQGV IRU WKH QXPEHU RI ODJV FKRVHQ LQ WKH 9$5� ZKLFK LV VHOHFWHG DFFRUGLQJ WR D QXPEHU RI GLDJQRVWLF WHVWV
DSSOLHG WR WKH UHVLGXDOV RI WKH 9$5 PRGHO� LQIRUPDWLRQ EDVHG WHVWV� WKH *RGIUH\ SRUWPDQWHDX WHVW DQG OLNHOLKRRG
UDWLR WHVWV� +RZHYHU� WKH PDLQ FULWHULRQ ZKHQ FKRRVLQJ WKH ODJ ZDV WKDW QR VHULDO FRUUHODWLRQ UHPDLQHG LQ WKH UHVLGXDOV

RI WKH 9$5� 
 DQG 

 LQGLFDWH UHVSHFWLYHO\ WKH UHMHFWLRQ RI WKH QXOO RI QR FRLQWHJUDWLRQ�

 
7DEOH �E� 7UDFH WHVWV

3RODQG 6ORYHQLD

< �T� 352'� '()� &$�

N � N �
U � �����
 �����


U � ���� �����


U � ����� �����

U � ���� ����


1RWH� $V IRU 7DEOH �D�

$V D QH[W VWHS� PXOWLYDULDWH VWDWLRQDULW\ WHVWV DUH DOVR DSSOLHG WR WKH HVWLPDWHG 9$5 XVLQJ

OLNHOLKRRG UDWLR WHVWV LQ DFFRUGDQFH ZLWK 0RVFRQL ������� 7DEOH � UHSRUWV WKH FRUUHVSRQGLQJ

VWDWLVWLFV DQG WKH S�YDOXHV DQG LQGLFDWHV WKDW WKH RYHUZKHOPLQJ PDMRULW\ RI YDULDEOHV DUH QRQ�

VWDWLRQDU\ FRQGLWLRQHG RQ WKH RWKHU YDULDEOHV� 7KH UHDVRQ IRU WKH UHMHFWLRQ RI WKH QXOO K\SRWKHVLV

RI VWDWLRQDULW\ LV VWUDLJKWIRUZDUG IRU WKH UHDO H[FKDQJH UDWH� $V REVHUYHG LQ RWKHU VWXGLHV�

DFFHSWLQJ VWDWLRQDULW\ ZRXOG LPSO\ WKH YDOLGDWLRQ RI WKH 333 K\SRWKHVLV� ZKLFK LV HPSLULFDOO\

UHMHFWHG LQ WKH FDVH RI WUDQVLWLRQ HFRQRPLHV �&I� %UDGD ������� +DOSHUQ DQG :\SORV] ������� DQG

7D\ORU DQG 6DUQR �������� )XUWKHU WR WKLV� WKH VWURQJ DSSUHFLDWLRQ RI WKH FXUUHQFLHV WKDW ZDV

REVHUYHG VLQFH WKH EHJLQQLQJ RI WKH WUDQVLWLRQ SHULRG LPSOLHV WKDW WKH ODWWHU FRQWDLQ SHUPDQHQW

VWRFKDVWLF FRPSRQHQWV�
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7DEOH ��0XOWLYDULDWH VWDWLRQDULW\ WHVWV RQ WKH 9$5 V\VWHP
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1RWH� 6WDQGDUG HUURUV LQ SDUHQWKHVHV DQG W�VWDWV DUH VKRZQ EHORZ WKH HVWLPDWHG FRHIILFLHQWV
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)URP D WHFKQLFDO YLHZSRLQW� LI DQ LQFUHDVH LQ SURGXFWLYLW\ EULQJ DERXW D UHDO DSSUHFLDWLRQ RI WKH

H[FKDQJH UDWH� WKH SURGXFWLYLW\ YDULDEOH LV H[SHFWHG WR KDYH D QHJDWLYH VLJQ� $Q LQFUHDVH LQ WKH

JHQHUDO JRYHUQPHQW·V GHILFLW� ZKLFK LV WR EH WUDQVODWHG LQWR UHDO GHSUHFLDWLRQ� VKRXOG EH DVVRFLDWHG

ZLWK D QHJDWLYH VLJQ� /LNHZLVH� LQ WKH HYHQW WKDW D ULVH LQ WKH FXUUHQW DFFRXQW GHILFLW HQWDLOV D UHDO

GHSUHFLDWLRQ� D QHJDWLYH VLJQ VKRXOG DSSHDU LQ WKH HVWLPDWHG FRLQWHJUDWLQJ YHFWRU� %HDULQJ WKLV LQ

PLQG� LW WXUQV RXW WKDW WKH YDULDEOHV KDYH WKH FRUUHFW VLJQ DQG DUH VWDWLVWLFDOO\ KLJKO\ VLJQLILFDQW�

$V UHJDUGV WKH UHVXOWV REWDLQHG IRU WKH SURGXFWLYLW\ YDULDEOH� WKUHH SRLQWV PHULW VSHFLDO DWWHQWLRQ�

)LUVW� WKH SURGXFWLYLW\ YDULDEOH HQWHUV WKH FRLQWHJUDWLRQ UHODWLRQVKLS ZLWK WKH H[SHFWHG VLJQ DQG LV

VWDWLVWLFDOO\ VLJQLILFDQW DW WKH �� OHYHO IRU DOO WKUHH FRXQWULHV� ,Q +XQJDU\ DQG 3RODQG� WKH

HVWLPDWHG FRHIILFLHQWV DUH YHU\ FORVH WR �� 7KDW LV� � SHUFHQW FKDQJH LQ WKH SURGXFWLYLW\ YDULDEOHV

HQWDLOV � SHUFHQW DSSUHFLDWLRQ RI WKH UHDO H[FKDQJH UDWH� 6R� WKH %DODVVD�6DPXHOVRQ HIIHFW� WKURXJK

GLIIHUHQW FKDQQHOV� IHHGV IXOO\ LQWR UHDO DSSUHFLDWLRQ� 7KH VDPH FRHIILFLHQW LV VRPHZKDW KLJKHU IRU

WKH FDVH RI WKH &]HFK 5HSXEOLF� 7KLV PLJKW LQGLFDWH WKDW WKH DSSUHFLDWLRQ RI WKH &]HFK FXUUHQF\

PLJKW EH QRW FRPSOHWHO\ LQ OLQH ZLWK ZKDW SURGXFWLYLW\ GHYHORSPHQWV ZRXOG MXVWLI\�

6HFRQG� LQ DOO FDVHV� WKH WUHQG LV IRXQG KLJKO\ VLJQLILFDQW�

)LQDOO\� DQG UHPDUNDEO\� IRU WKH &]HFK 5HSXEOLF DQG +XQJDU\� (T� ��D� DQG ��E� VKRZ WKDW

SURGXFWLYLW\ LV SRVLWLYHO\ OLQNHG WR WKH UHODWLYH SULFH RI QRQ�WUDGDEOHV� $OWKRXJK WKH FRHIILFLHQW

WXUQV RXW VLJQLILFDQW DW WKH �� OHYHO DQG LV FRUUHFWO\ VLJQ� LWV VL]H VHHPV IDU KLJKHU WKDQ �� $QG WKLV

SURYLGHV VWURQJ HPSLULFDO HYLGHQFH LQ IDYRU RI WKH IDFW WKDW UHODWLYH SULFHV DUH QRW RQO\ GULYHQ E\

LQFUHDVHV LQ PDUNHW�EDVHG VHUYLFH SULFHV� DV VXJJHVWHG E\ WKH %DODVVD�6DPXHOVRQ HIIHFW� EXW DOVR

RWKHU IDFWRUV VXFK DV DGPLQLVWHUHG DQG UHJXODWHG SULFHV PD\ ODUJHO\ FRQWULEXWH WR VHUYLFH LQIODWLRQ�

,W VKRXOG EH DOVR QRWHG WKDW WKH FRHIILFLHQW LV FRQVLGHUDEOH KLJKHU IRU WKH &]HFK 5HSXEOLF ZKHQ

FRPSDUHG ZLWK WKDW REWDLQHG IRU +XQJDU\�

$OO LQ DOO� WKHVH ILQGLQJV SURYLGH DPSOH DQG VWURQJ HYLGHQFH WR VXSSRUW RXU FRQMHFWXUH WKDW�

�D� 7KH WUDGLWLRQDO %DODVVD�6DPXHOVRQ LV DW ZRUN LQ WKHVH FRXQWULHV

�E� %XW LW PLJKW EH H[DJJHUDWHG WKURXJK QRQ�PDUNHW�EDVHG VHUYLFH SULFHV� L�H� UHJXODWHG SULFHV

�F� 7KH HIIHFW GRHV QRW RQO\ RSHUDWHV WKURXJK WKH FRQYHQWLRQDO VHUYLFH SULFHV FKDQQHO EXW DOVR

YLD WUDGDEOH SULFHV� DQG GHPDQG�VLGH IDFWRUV PLJKW DOVR EH DW ZRUN
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:KHQ LW FRPHV WR DQDO\]LQJ WKH HVWLPDWHG FRHIILFLHQW RI WKH YDULDEOH '() LQ WKH FRLQWHJUDWLQJ

UHODWLRQVKLSV� LW WXUQV RXW WKDW DQ LQFUHDVH LQ WKH GHILFLW RI WKH FHQWUDO JRYHUQPHQW \LHOGV D

GHSUHFLDWLRQ RI WKH UHDO H[FKDQJH UDWH IRU WKH &]HFK 5HSXEOLF� +XQJDU\ DQG 3RODQG� ,QWHUHVWLQJO\

HQRXJK� WKH HVWLPDWHG FRHIILFLHQWV DUH UDWKHU KLJK LQ +XQJDU\ DQG 3RODQG� DQG DUH KLJKO\

VLJQLILFDQW ZKHUHDV LW LV WZLFH DV ORZ LQ WKH &]HFK 5HSXEOLF DQG LV VLJQLILFDQW RQO\ DW WKH ���

OHYHO�

7XUQLQJ WR WKH UHODWLRQVKLS EHWZHHQ WKH FXUUHQW DFFRXQW RYHU *'3 UDWLR DQG WKH UHDO H[FKDQJH

UDWH� WKH HVWLPDWHG FRHIILFLHQWV DSSHDU KLJKO\ VLJQLILFDQW IRU DOO WKH FRXQWULHV XQGHU LQYHVWLJDWLRQ�

$FFRUGLQJ WR WKH VLJQ RI WKH HVWLPDWHG FRHIILFLHQW� D GHWHULRUDWLRQ RI WKH FXUUHQW DFFRXQW SRVLWLRQ

OHDGV WR D GHSUHFLDWLRQ RI WKH UHDO H[FKDQJH UDWH� 7KLV RXWFRPH LV VRPHWKLQJ WKDW FRUUHVSRQGV WR

RXU H[SHFWDWLRQV� 7KH LPSDFW RI WKH FXUUHQW DFFRXQW RQ WKH UHDO H[FKDQJH UDWH VHHPV HVSHFLDOO\

LPSRUWDQW LQ WKH FDVH RI +XQJDU\ ZKHUH WKH FRHIILFLHQW LV YHU\ VLJQLILFDQW DQG� DW WKH VDPH WLPH� LV

URXJKO\ WZLFH DV ODUJH DV LQ WKH RWKHU FRXQWULHV� 3XWWLQJ WKH SX]]OH WRJHWKHU� +XQJDU\� DQG WR D

OHVV H[WHQW� 3RODQG DUH WKH FRXQWULHV ZKHUH WKH VR�FDOOHG WZLQ�GHILFLW PD\ SRVH SUREOHP HQRXJK�

%\ FRQWUDVW� WKH UHDO H[FKDQJH UDWH LV OHVV LPSDFWHG RQ E\ WKH GHILFLW RI SXEOLF ILQDQFHV LQ WKH

&]HFK 5HSXEOLF�

&�  ����
����
��

����
����

�

.HHSLQJ WKH UHVWULFWLRQV LQ OLQH ZLWK WKH ORQJ�WHUP UHODWLRQVKLSV GHYHORSHG DERYH� LPSXOVH

UHVSRQVH IXQFWLRQV DUH JHQHUDWHG ZLWKLQ WKH 9$5 PRGHO LQ RUGHU WR LQYHVWLJDWH KRZ VKRFNV WR

SURGXFWLYLW\� SXEOLF GHILFLW DQG FXUUHQW DFFRXQW LQIOXHQFH WKH UHDO HIIHFWLYH H[FKDQJH UDWH� :KDW

HPHUJHV IURP )LJXUHV ��� LV WKDW SRVLWLYH SURGXFWLYLW\ VKRFNV SURYRNH D VWDWLVWLFDOO\ VLJQLILFDQW

DSSUHFLDWLRQ RI WKH UHDO H[FKDQJH UDWH LQ +XQJDU\ DQG 3RODQG� ZKHUHDV SURGXFWLYLW\ HQWDLOV

VORZHU� DQG QRW VLJQLILFDQW DSSUHFLDWLRQ LQ WKH &]HFK 5HSXEOLF WKDW GLHV RXW LQ WZR \HDUV� $W WKH

VDPH WLPH� SURGXFWLYLW\ VKRFNV FOHDUO\ PDNH UHODWLYH SULFHV LQFUHDVH LQ WKH &]HFK 5HSXEOLF DQG LQ

+XQJDU\� 2QFH DJDLQ� SURGXFWLYLW\ DIIHFWV UHODWLYH SULFHV VWURQJHU DQG TXLFNHU LQ +XQJDU\

FRPSDUHG ZLWK ZKDW KDSSHQV LQ WKH FDVH RI WKH &]HFK 5HSXEOLF�

5HJDUGLQJ D SRVLWLYH VKRFN WR WKH SXEOLF GHILFLW RYHU *'3 UDWLR� DQ LPPHGLDWH� DQG VLJQLILFDQW

DSSUHFLDWLRQ RI WKH &]HFK FXUUHQF\ FDQ EH REVHUYHG WKDW YHU\ TXLFNO\ GLVDSSHDUV� %\ FRQWUDVW� LQ

+XQJDU\ DQG 3RODQG� WKH UHDO H[FKDQJH UDWH LQLWLDOO\ GHSUHFLDWHV IROORZHG E\ D VKDUS DSSUHFLDWLRQ�
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3XW WKLV GLIIHUHQWO\� D QHJDWLYH VKRFN WR WKH SXEOLF GHILFLW ILUVW UHVXOWV LQ DQ DSSUHFLDWLRQ RI WKH

FXUUHQF\� DQG D VKDUS GHSUHFLDWLRQ FRPHV LPPHGLDWHO\ DIWHUZDUGV�

)LQDOO\� VLPLODU SDWWHUQV HPHUJH DFURVV FRXQWULHV ZKHQ WKH LPSDFW RI D FXUUHQW DFFRXQW VKRFN LV

ORRNHG DW FORVHU� $ SRVLWLYH VKRFN UHVXOWV LQ D ODUJH LQLWLDO� DQG YHU\ VLJQLILFDQW DSSUHFLDWLRQ RI WKH

UHDO H[FKDQJH UDWH LQ DOO � FRXQWULHV� ,QYHUVHO\� D QHJDWLYH VKRFN LV IROORZHG YHU\ TXLFNO\ E\ D ODUJH

GHSUHFLDWLRQ� ,Q 3RODQG� WKLV GHSUHFLDWLRQ LV SDUWLFXODUO\ VKDUS� EXW LW WKHQ UHYHUVHV DQG EHFRPHV

LQVLJQLILFDQW� 2Q WKH RWKHU KDQG� DOEHLW OHVV ODUJH DW WKH RXWVHW� WKH GHSUHFLDWLRQ UHPDLQV

VLJQLILFDQW DQG VWDELOL]HV RYHU WLPH LQ WKH &]HFK 5HSXEOLF DQG +XQJDU\�

)LJXUH �� &]HFK 5HSXEOLF� ,PSXOVH 5HVSRQVH )XQFWLRQV� ���������

5(5 WR SURGXFWLYLW\ 5(5 WR SXEOLF GHILFLW 5(5 WR FXUUHQW DFFRXQW GHILFLW
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)LJXUH �� +XQJDU\� ,PSXOVH 5HVSRQVH )XQFWLRQV� ���������

5(5 WR SURGXFWLYLW\ 5(5 WR SXEOLF GHILFLW 5(5 WR FXUUHQW DFFRXQW GHILFLW

 
 
 
 
 
 
 
 
 
 
 

5HODWLYH SULFHV WR SURGXFWLYLW\
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FRXOG EH DQDO\]HG HFRQRPHWULFDOO\�

%DVHG RQ D ��HTXDWLRQ V\VWHP HVWLPDWHG IRU WKH &]HFK 5HSXEOLF DQG +XQJDU\ DQG D VLQJOH ORQJ�

WHUP UHODWLRQVKLS IRU 3RODQG IROORZHG E\ WKH DQDO\VLV RI LPSXOVH�UHVSRQVH IXQFWLRQV� WKH NH\

ILQGLQJV FDQ EH VXPPDUL]HG DV IROORZV�
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)LUVW� SURGXFWLYLW\ KDYH D VWURQJ LQIOXHQFH RQ WKH UHDO HIIHFWLYH H[FKDQJH UDWH LQ DOO � FRXQWULHV�

+RZHYHU� ERWK WKH FRLQWHJUDWLRQ DQDO\VLV DQG WKH LPSXOVH UHVSRQVH IXQFWLRQV UHYHDO WKDW WKLV LV

HVSHFLDOO\ WKH FDVH RI +XQJDU\ DQG 3RODQG� )XUWKHUPRUH� SURGXFWLYLW\ QRW RQO\ DIIHFWV WKH UHDO

H[FKDQJH UDWH WKURXJK WKH WUDGLWLRQDO VHUYLFH SULFH FKDQQHO DV DGYRFDWHG E\ WKH %DODVVD�

6DPXHOVRQ HIIHFW EXW DOVR WKURXJK WKH QRQ�WUDGDEOH FRPSRQHQW RI WUDGDEOH SULFHV DQG WKH

LQFUHDVLQJ FDSDFLW\ RI WKH LQGXVWU\ WR SURGXFH JRRGV RI KLJKHU TXDOLW\� ,Q DGGLWLRQ� VHUYLFH SULFHV

DUH QRW GHWHUPLQHG H[FOXVLYHO\ E\ SURGXFWLYLW\ GHYHORSPHQWV EXW DUH DOVR LPSDFWHG RQ E\ RWKHU

IDFWRUV VXFK DV RYHU�SURSRUWLRQDWH FKDQJHV LQ DGPLQLVWHUHG DQG UHJXODWHG SULFHV� 7KHUH VHHPV

DOVR WR EH D GHPDQG�VLGH HIIHFW WKDW FRQWULEXWHV WR UHDO DSSUHFLDWLRQ�

6HFRQG� SXEOLF ILQDQFHV DQG FXUUHQW DFFRXQW KDYH D ODUJH LPSDFW RQ WKH UHDO H[FKDQJH UDWH LQ

+XQJDU\ DQG 3RODQG� 7KH WZLQ�GHILFLW SUREOHP FOHDUO\ DSSHDUV LQ +XQJDU\� $ VKRFN�OLNH

GHWHULRUDWLRQ RI WKH SXEOLF GHILFLW PDNHV WKH UHDO H[FKDQJH UDWH GHSUHFLDWH DIWHU D ZKLOH� ZKLOVW D

QHJDWLYH VKRFN WR WKH FXUUHQW DFFRXQW OHDGV LPPHGLDWHO\ WR D UHDO GHSUHFLDWLRQ QRW RQO\ LQ

+XQJDU\ DQG 3RODQG EXW DOVR LQ WKH &]HFK 5HSXEOLF� 7R FRQFOXGH� LW VXIILFHV WR VD\ WKDW

SURGXFWLYLW\� SXEOLF GHILFLW DQG FXUUHQW DFFRXQW DUH IRXQG LPSRUWDQW GHWHUPLQDQWV RI WKH UHDO

H[FKDQJH UDWH RI WKHVH FRXQWULHV� $QG GHVSLWH WKH H[LVWHQFH RI GLIIHUHQFHV� VWURQJ VLPLODULWLHV

DSSHDU DV WR KRZ WKH UHDO H[FKDQJH UDWH UHDFWV WR FKDQJHV LQ WKH IXQGDPHQWDOV�

������
��
��

%DFNp� 3�� )LGUPXF� -�� 5HLQLQJHU� 7�� DQG )� 6FKDUGD[� ����� ´3ULFH G\QDPLFV LQ &HQWUDO DQG (DVWHUQ
(XURSHDQ (8 DFFHVVLRQ FRXQWULHVµ� (PHUJLQJ 0DUNHWV ¶)LQDQFH DQG 7UDGH� ������ �����

%HJJ� '�� +DOSHUQ� /�� DQG &K� :\SORV]� ����� ´0RQHWDU\ DQG ([FKDQJH 5DWH 3ROLFLHV� (08 DQG &HQWUDO DQG
(DVWHUQ (XURSHµ� )RUXP 5HSRUW RQ WKH (FRQRPLF 3ROLF\ ,QLWLDWLYH 1R� �� &(35� /RQGRQ� (DVW:HVW
,QVWLWXWH� 1HZ <RUN� 3UDJXH

%UDGD� -�&�� ����� ´,QWURGXFWLRQ� H[FKDQJH UDWHV� FDSLWDO IORZV DQG FRPPHUFLDO SROLFLHV LQ WUDQVLWLRQ
HFRQRPLHVµ� -RXUQDO RI &RPSDUDWLYH (FRQRPLFV ��� ��������

&VDMEyN� $� DQG 0�$ .RYiFV� ����� µ)((5 HQRXJK" 1DWLRQDO %DQN RI +XQJDU\µ� 1DWLRQDO %DQN RI
+XQJDU\� PLPHR

&ODUN� 3�%� DQG 5� 0DF'RQDOG� ����� ´([FKDQJH UDWHV DQG HFRQRPLF IXQGDPHQWDOV � D PHWKRGRORJLFDO
FRPSDULVRQ RI %((5V DQG )((5Vµ� LQ� (TXLOLEULXP H[FKDQJH UDWHV� 0DF'RQDOG� 5� DQG -� 6WHLQ �HGV��
.OXZHU $FDGHPLF 3XEOLVKHUV� /RQGRQ� 8.�

&RULFHOOL� )� DQG %� -D]EHF� ����� ´5HDO ([FKDQJH 5DWH '\QDPLFV LQ 7UDQVLWLRQ (FRQRPLHVµ� &HQWUH IRU
(FRQRPLF 3ROLF\ 5HVHDUFK� 'LVFXVVLRQ 3DSHUV 6HULHV 1R� ����� -XO\

&RXGHUW� 9� DQG &� &RXKDUGH� �����µ([FKDQJH 5DWH 5HJLPHV DQG 6XVWDLQDEOH 3DULWLHV IRU &((&V LQ WKH
5XQ�XS WR (08 0HPEHUVKLSµ� &(3,, :RUNLQJ 3DSHU 1R���

'H %URHN� 0� DQG 7� 6ORN� ����� ´,QWHUSUHWLQJ UHDO H[FKDQJH UDWH PRYHPHQWV LQ WUDQVLWLRQ HFRQRPLHVµ�
,0) :RUNLQJ 3DSHU� 1R ��� :DVKLQJWRQ '&�
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'ULYHU� 5� DQG 3� :HVWDZD\� ����� $Q RYHUYLHZ RI HTXLOLEULXP H[FKDQJH UDWH PHDVXUHVµ� %DQN RI (QJODQG�
PLPHR�

(GLVRQ� +� DQG '� 3DXOV� ����� ´5HDVVHVVPHQW RI WKH UHODWLRQVKLS EHWZHHQ UHDO H[FKDQJH UDWHV DQG UHDO
LQWHUHVW UDWHV � ���������µ� -RXUQDO RI 0RQHWDU\ (FRQRPLFV ��� ��������

eJHUW� %�� ����� ´,QYHVWLJDWLQJ WKH %DODVVD�6DPXHOVRQ +\SRWKHVLV LQ WKH 7UDQVLWLRQ� 'R :H 8QGHUVWDQG
:KDW :H 6HH" $ 3DQHO 6WXG\µ� (FRQRPLFV RI 7UDQVLWLRQ� ������ ��������

eJHUW� %�� 'ULYH ,�� /RPPDW]VFK� . DQG &K� 5DXOW� ����� ´7KH %DODVVD�6DPXHOVRQ HIIHFW LQ &HQWUDO DQG
(DVWHUQ (XURSH� 0\WK RU 5HDOLW\"µ� IRUWKFRPLQJ LQ -RXUQDO RI &RPSDUDWLYH (FRQRPLFV� 1R� �

eJHUW� %�� ����� ´1RPLQDO DQG UHDO FRQYHUJHQFH LQ (VWRQLD� 7KH %DODVVD�6DPXHOVRQ �GLV�FRQQHFWLRQ ²
7UDGDEOH JRRGV� UHJXODWHG SULFHV DQG RWKHU FXOSULWVµ� %DQN RI (VWRQLD :RUNLQJ 3DSHU 6HULHV 1R� ��

)DUXTHH� +�� ����� ´/RQJ�UXQ GHWHUPLQDQWV RI WKH UHDO H[FKDQJH UDWH � D VWRFN�IORZ HTXLOLEULXP DSSURDFKµ�
,0) 6WDII 3DSHUV ��� �������

+DOSHUQ� /� DQG &K� :\SORV]� ����� ´(TXLOLEULXP ([FKDQJH 5DWHV LQ 7UDQVLWLRQ &RXQWULHVµ� ,0) 6WDII
3DSHUV� ������ ��������� :DVKLQJWRQ '�&�

+DUER� /� -RKDQVHQ� 6� 1LHOVHQ� %� DQG $� 5DKEHN� ����� ´$V\PSWRWLF LQIHUHQFH LQ FRLQWHJUDWLQJ UDQN LQ
SDUWLDO V\VWHPVµ� -RXUQDO RI %XVLQHVV (FRQRPLFV DQG 6WDWLVWLFV ��� ��������

-DNDE� 0�-� DQG 0�$� .RYDFV� ����� ´'HWHUPLQDQWV RI UHDO H[FKDQJH UDWH IOXFWXDWLRQV LQ +XQJDU\�
1DWLRQDO %DQN RI +XQJDU\µ� :RUNLQJ 3DSHU�Q��������

-RKDQVHQ� 6�� ����� /LNHOLKRRG�EDVHG LQIHUHQFH LQ FRLQWHJUDWHG YHFWRU DXWR�UHJUHVVLYH PRGHOV� 2[IRUG 8QLYHUVLW\ 3UHVV�
2[IRUG�

.LP� %³<�� DQG ,� .RUKRQHQ� ����� ´(TXLOLEULXP H[FKDQJH UDWHV LQ WUDQVLWLRQ FRXQWULHV� (YLGHQFH IURP
G\QDPLF KHWHURJHQHRXV SDQHO PRGHOVµ� %2),7 'LVFXVVLRQ 3DSHUV 1R� ��

.RYiFV� 0� $�� �HG��� ����� ´2Q WKH HVWLPDWHG VL]H RI WKH %DODVVD�6DPXHOVRQ HIIHFW LQ ILYH &HQWUDO DQG
(DVWHUQ (XURSHDQ FRXQWULHVµ� 1DWLRQDO %DQN RI +XQJDU\ :RUNLQJ 3DSHU 1R� �� -XO\

.UDMQ\DN� .� DQG -� =HWWHOPH\HU� ����� ´&RPSHWLWLYHQHVV LQ WUDQVLWLRQ HFRQRPLHV� ZKDW VFRSH IRU UHDO
DSSUHFLDWLRQµ� ,0) 6WDII 3DSHUV ��� ��������

.XWDQ� $�0� DQG 6� 'LERRJOX� ����� ´6RXUFHV RI UHDO DQG QRPLQDO H[FKDQJH UDWH IOXFWXDWLRQV LQ WUDQVLWLRQ
HFRQRPLHVµ� )HGHUDO 5HVHUYH %DQN RI 6W� /RXLV� :RUNLQJ SDSHU� 1R� ��������$�

/RPPDW]VFK� . DQG 6� 7REHU� ����� ´:KDW LV EHKLQG WKH UHDO DSSUHFLDWLRQ RI WKH DFFHVVLRQ FRXQWULHV·
FXUUHQFLHV" $Q LQYHVWLJDWLRQ RI WKH 33, EDVHG UHDO H[FKDQJH UDWHµ� SDSHU SUHVHQWHG DW ([FKDQJH UDWH
VWUDWHJLHV GXULQJ WKH (8 (QODUJHPHQW� ����� 1RYHPEHU� %XGDSHVW

0DF'RQDOG� 5� ������� ´:KDW GHWHUPLQHV UHDO H[FKDQJH UDWHV � WKH ORQJ DQG VKRUW RI LWµ� ,0) :RUNLQJ
3DSHU ������ :DVKLQJWRQ�

0DXULQ� /�� ����� ´)XQGDPHQWDO GHWHUPLQDQWV RI 5(5 IRU WUDQVLWLRQ FRXQWULHVµ� LQ 0LFKDHO +� 6WLHUOH DQG
7KRPDV %LUULQJHU �HGV��� (FRQRPLFV RI 7UDQVLWLRQ� 7KHRU\� ([SHULHQFHV DQG (8�(QODUJHPHQW� 9HUODJ I�U
:LVVHQVFKDIW XQG )RUVFKXQJ� ��������

0HUHGLWK� *� DQG 0�'� &KLQ� ����� ´/RQJ�KRUL]RQ XQFRYHUHG LQWHUHVW UDWH SDULW\µ� 1%(5 :RUNLQJ 3DSHU
Q� �����

0LKDOMHN� '�� ����� ´7KH %DODVVD�6DPXHOVRQ HIIHFW LQ FHQWUDO (XURSH� D GLVDJJUHJDWHG DQDO\VLVµ� SUHVHQWHG
DW ´([FKDQJH UDWH VWUDWHJLHV GXULQJ WKH (8 (QODUJHPHQWµ� %XGDSHVW� ����� 1RYHPEHU

0RVFRQL� 5�� ����� ´0$/&20� WKH WKHRU\ DQG SUDFWLFH RI FRLQWHJUDWLRQ DQDO\VLV LQ 5$76µ� /LEUHULD
(GLWULFH &DIRVFDULQD� ,WDOLD�

5DQGYHHU� 0� DQG 0� 5HOO� �����µ7KH 5HODWLRQVKLS EHWZHHQ FRPSHWLWLYHQHVV DQG UHDO H[FKDQJH UDWH LQ
(VWRQLDµ� %DQN RI (VWRQLD :RUNLQJ 3DSHU
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5RWKHU� &� 3K�� �����µ7KH ,PSDFW RI 3URGXFWLYLW\ 'LIIHUHQWLDOV RQ ,QIODWLRQ DQG WKH 5HDO ([FKDQJH 5DWH�
$Q (VWLPDWLRQ RI WKH %DODVVD�6DPXHOVRQ (IIHFW LQ 6ORYHQLDµ� ,0) &RXQWU\ 5HSRUW� 5HSXEOLF RI 6ORYHQLD�
6HOHFWHG ,VVXHV� ������ �����

ãPtGNRYi� .�� ����� ´(VWLPDWLQJ WKH )((5 IRU WKH &]HFK (FRQRP\µ� &]HFK 1DWLRQDO %DQN� ,QVWLWXWH RI
(FRQRP\ :RUNLQJ 3DSHU 6HULHV 1R� ��� 3UDJXH

6WHLQ� -�/�� ����� ´7KH HYROXWLRQ RI WKH UHDO YDOXH RI WKH 86 'ROODU UHODWLYH WR WKH *� FXUUHQFLHVµ� LQ�
(TXLOLEULXP ([FKDQJH 5DWHV� 0DF'RQDOG� 5� DQG -�/� 6WHLQ �HGV�� .OXZHU $FDGHPLF 3XEOLVKHUV� /RQGRQ�
8.�

7D\ORU� 0�3� DQG /� 6DUQR� ����� ´5HDO H[FKDQJH UDWH G\QDPLFV LQ WUDQVLWLRQ HFRQRPLHV� D QRQOLQHDU
DQDO\VLVµ� 6WXGLHV LQ 1RQOLQHDU '\QDPLFV 	 (FRQRPHWULFV �� ��������


