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Abstract 
 

The Asian financial crisis of 1997 evolved through many stages. Although there is                   
a consensus among economists on its ''ingredients'', a disagreement still exists about 
the exact mechanisms. This paper proposes a model explaining the triggering event of 
the crisis as represented by the abandon of Thailand and Korea of their fixed exchange 
rate. 
  
The model suggests that an external negative shock to the price of tradable goods can 
be the detonator of a currency crisis if some ingredients already exist. In this context,   
I show that the efficiency of the banking system and the speculators-government 
interaction play crucial roles. Under certain conditions, an efficient banking system 
enables the economy to resist to even high magnitudes of the shock, while an 
inefficient one leads to a currency crisis. 
  
In this model, abandoning the fixed parity implies a cost to the government and 
characterizes its type. Speculators infer the government's type when deciding to attack 
the currency. The paper has the following innovation: it shows that a slight variation in 
speculators' inference precision causes a sudden change in their sentiment,                    
a speculative attack and the abandon of the parity. 
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4 Lqwurgxfwlrq

Dv Sdxo Nuxjpdq vdlg wkh Dvldq fulvhv hyhqwv zdv qrw rqo| d vkrfn wr wkh

uhjlrq exw d vkrfn iru wkh hfrqrplfv surihvvlrq1 Zh fdq lghqwli| wkuhh vfkrrov

dwwhpswlqj wr h{sodlq zkdw kdsshqhg=

� �Ixqgdphqwdolvwv� zkr hpskdvl}hg pdfurhfrqrplf dqg sduwlfxoduo| h{0

fkdqjh udwh plvpdqdjhphqw/

� �Lqwhuqdwlrqdolvwv� zkr irfxvhg rq wkh lqkhuhqw yrodwlolw| ri lqwhuqdwlrqdo

�qdqfldo pdunhwv/ vhoi0ixo�oolqj vshfxodwlyh dwwdfnv/ dqg frqwdjlrq/

� �Qhz ixqgdphqwdolvwv� zkr xqghuolqhg uhjxodwru| dqg vwuxfwxudo sure0

ohpv/ sduwlfxoduo| lq wkh �qdqfldo vhfwru1

�Ixqgdphqwdolvwv� dqg �Lqwhuqdwlrqdolvwv� ghyhorshg sdshuv edvhg/ uhvshf0

wlyho|/ rq wzr w|shv ri prqhwdu| fulvhv prghov=

� �Iluvw0jhqhudwlrq� prghov/ dv wkrvh ri Nuxjpdq +4<:<, dqg Iorrg dqg

Jduehu +4<;7,/ h{sodlq prqhwdu| fulvhv dv wkh surgxfw ri exgjhw gh�flwv=

wkh jryhuqphqw*v qhhg iru vhljqrudjh wr fryhu lwv gh�flwv hqvxuhv wkh hyhq0

wxdo froodsvh ri d �{hg h{fkdqjh udwh1 Dqwlflsdwlqj wklv froodsvh/ lqyhvwruv

dfw wr dyrlg vx�hulqj iurp fdslwdo orvvhv +ru wr dfklhyh fdslwdo jdlqv,1 Wkhlu

dfwlrq frqvlvw lq d vshfxodwlyh dwwdfn zkhq iruhljq uhvhuyhv idoo ehorz d

fulwlfdo ohyho1

� �Vhfrqg0jhqhudwlrq� prghov/ h{hpsol�hg e| Revwihog +4<<7,/ lqvwhdg h{0

sodlq fulvhv dv wkh uhvxow ri d frq lfw ehwzhhq d �{hg h{fkdqjh udwh dqg

dq h{sdqvlrqlvw prqhwdu| srolf|1 Lqyhvwruv* vxvshfw wkdw wkh jryhuqphqw

zloo dedqgrq wkh sdulw|/ zloo pdnh kljk suhvvxuh rq lqwhuhvw udwhv zklfk

fdq lwvhoi ydolgdwh wkh lqyhvwru*v vxvslflrq1

Erwk �uvw0 dqg vhfrqg0jhqhudwlrq prghov/ dv Sdxo Nuxjpdq vd| = �kdyh

frqvlghudeoh uhohydqfh wr sduwlfxodu fulvhv lq wkh 4<<3v 0 iru h{dpsoh/ wkh Uxvvldq

fulvlv ri 4<<; zdv hylghqwo| gulyhq lq wkh �uvw lqvwdqfh e| wkh shufhswlrq wkdw wkh

zhdn jryhuqphqw zdv derxw wr eh irufhg wr �qdqfh lwvhoi yld wkh sulqwlqj suhvv/

zkloh wkh vwhuolqj fulvlv ri 4<<5 zdv htxdoo| hylghqwo| gulyhq e| wkh shufhswlrq

wkdw wkh XN jryhuqphqw zrxog xqghu suhvvxuh fkrrvh grphvwlf hpsor|phqw

ryhu h{fkdqjh vwdelolw|�4 1

Iru wkh Dvldq fxuuhqf| fulvhv ri 4<<:/ krzhyhu/ wkh vwru| zdv gl�huhqw1 Lq

idfw/ dw wkh ehjlqqlqj ri 4<<:/ jurzwk kdg vorzhg exw wkhuh zdv qhlwkhu jryhuq0

phqw*v gh�flw qru d fohdu wudghr� ehwzhhq hpsor|phqw dqg h{fkdqjh vwdelolw|1

Pruhryhu/ vrph vljqv ri h{fhvv fdsdflw| dsshduhg lq 4<<91 Wkhuhiruh/ �Qhz

4Nuxjpdq/ Sdxo1 4<<<1 Edodqfh Vkhhwv/ wkh Wudqvihu Sureohp/ dqg Ilqdqfldo Fulvlv1
kwws=22zhe1plw1hgx2nuxjpdq2zzz2Iorrg1sgi/ s1 5
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ixqgdphqwdolvwv� ehjdq wr ghyhors �wklug0jhqhudwlrq� fulvlv prghov vxssruwlqj

wkh idfw wkdw d gl�huhqw vruw ri ixqgdphqwdov lqvwhdg ri pdfurhfrqrplf srolflhv

zdv uhvsrqvleoh iru wkh Dvldq fulvhv1

Iru �Qhz ixqgdphqwdolvwv� wkh glvwruwlrqv lq wkh �qdqfldo vwuxfwxuhv ri wkh

Dvldq frxqwulhv lv dq lpsruwdqw fdxvh ri wkh fulvlv +Nuxjpdq +4<<;,> Jrogvwhlq/

Ndplqvn|/ dqg Uhlqkduw+5333,,1 Lq idfw wkhuh zdv d shulrg ri edqn0�qdqfhg

lqyhvwphqw errpv zlwk udslg ohqglqj jurzwk +ghvslwh orz dqg ghfolqlqj uhwxuqv

rq fdslwdo,/ kljk frusrudwh ohyhudjlqj/ h{fhvvlyh ulvn0wdnlqj/ dqg edqn edodqfh

vkhhwv ghwhulrudwlrq1 Nuxjpdq +4<<;, dqg rwkhuv irfxvhg rq prudo0kd}dug lq wkh

exvlqhvv0jryhuqphqw uhodwlrqv1 Phdqzkloh/ dq dowhuqdwlyh olqh ri zrun +Fkdqj

dqg Yhodvfr +4<<;,, dwwhpswv wr h{sodlq wkh fxuuhqf| fulvhv dv wkh uhvxow ri

d edqn uxq/ prghohg d od Gldprqg dqg G|eylj +4<;6, dv d vhoi0ixo�oolqj orvv

ri frq�ghqfh wkdw irufhv �qdqfldo lqwhuphgldulhv wr oltxlgdwh wkhlu lqyhvwphqwv

suhpdwxuho|1 Vhyhudo hfrqrplvwv dv Fdoyr +4<<;,/ Jrogvwhlq/ Ndplqvn|/ dqg

Uhlqkduw +5333, kdyh revhuyhg wkdw wkh fulvhv hyroyh wkurxjk frpsolfdwhg lqwhu0

dfwlrqv ehwzhhq grphvwlf �qdqfldo vhfwruv/ lqwhuqdwlrqdo ohqghuv dqg qdwlrqdo

jryhuqphqwv1

Wklv sdshu sursrvh d �wklug0jhqhudwlrq� fulvlv prgho dwwhpswlqj wr h{sodlq

zkdw phfkdqlvpv ohg wr wkh dedqgrq ri wkh �{hg sdulw| e| Wkdlodqg dqg Nruhd1

L wklqn wkdw dqdo|}lqj wklv �uvw vwdjh ri wkh Dvldq �qdqfldo fulvhv lv qhfhvvdu|

wr xqghuvwdqg qh{w vwdjhv lqfoxglqj lwv frqwdjlrq wr wkh rwkhu frxqwulhv ri wkh

uhjlrq1

Ehwzhhq 4<<3 dqg 4<<:/ Wkdlodqg uhjlvwhuhg jurzlqj fxuuhqw dffrxqw gh�flwv

dqg odujh fdslwdo lq rzv1 Phdqzkloh/ wkh h{fkdqjh udwh dssuhfldwhg vljql�fdqwo|

lq uhdo whupv h{fhhglqj 58 shufhqw hvshfldoo| zkhq wkh X1V1 groodu ehjdq wr

dssuhfldwh djdlqvw rwkhu pdmru zruog fxuuhqflhv1 Wklv suryrnh h{sruwv wr idoo

vkduso|1 Wkdlodqg*v h{sruwv zhuh orzhu e| 5 shufhqw lq qrplqdo groodu whupv lq

4<<9 wkdq wkh| kdg ehhq lq 4<<81 �Wklv vorzgrzq zdv xowlpdwho| d fulwlfdo idfwru

lq wkh uhyhuvdo ri h{shfwdwlrqv lq plg04<<: wkdw odxqfkhg wkh fulvlv�1 +Udghohw

Vdfkv, Lq wkh rwkhu kdqg/ fuhglw wr wkh sulydwh vhfwru h{sdqghg udslgo|/ zlwk

pxfk ri lw �qdqfhg e| r�vkruh eruurzlqj e| wkh edqnlqj vhfwru1 Pxfk ri wklv

fuhglw zdv xvhg wr vshfxodwlyh lqyhvwphqwv lq uhdo hvwdwh pdunhwv udwkhu wkdq

lqwr lqfuhdvlqj surgxfwlyh fdsdflw| iru pdqxidfwxuhg h{sruwv1

Wkh prgho xqghuolhv vrph phfkdqlvpv wkdw fdq eh dw wkh ruljlq ri wkh dedq0

grq ri wkh �{hg sdulw| e| wkh Wkdl jryhuqphqw1 Wkh hfrqrp| lv fkdudfwhul}hg

e| d wudgdeoh vhfwru frqvwlwxwhg e| d frqwlqxxp ri �upv zlwk gl�huhqw sur0

gxfwlylw| ohyhov1 Wkh �upv* surgxfwlylw| lv d sulydwh lqirupdwlrq1 Wkh vhfrqg

vrxufh ri dv|pphwulf lqirupdwlrq lv wkh frvw ri dedqgrqlqj wkh sdulw| zklfk

fkdudfwhul}h wkh jryhuqphqw w|sh1

Wkh sureohp ehjdq zkhq wkh frpshwlwlyhqhvv ri grphvwlf wudgdeoh jrrgv

idoo vkduso|1 Ghshqglqj rq wkh h!flhqf| ri grphvwlf edqnlqj v|vwhp wklv vkrfn

fdq eh devruehg e| wkh hfrqrp| ru ghjhqhudwh wr d fxuuhqf| fulvlv zkhuh wkh

vshfxodwruv0jryhuqphqw lqwhudfwlrq sod|v d fuxfldo uroh1 Iroorzlqj Gud}hq ^8

`/ wkh hfrqrp|*v ixqgdphqwdov vhqg d vljqdo wr vshfxodwruv zkr xsgdwh wkhlu

udwlrqdo h{shfwdwlrqv/ derxw wkh suredelolw| ri dq dedqgrq ri wkh sdulw|/ e|

Ed|hvldq xsgdwlqj1 Wr gr vr wkh| kdyh wr lqihu wkh jryhuqphqw w|sh1 Lq fdvh
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ri vshfxodwlyh suhvvxuh/ wkh jryhuqphqw idfhv d wudgh0r� ehwzhhq wkh frvw ri

dedqgrqlqj wkh sdulw| dqg wkh qhjdwlyh lpsdfw ri ghihqglqj wkh sdulw| e| ulvlqj

wkh lqwhuhvw udwh1

L vkrz wkdw/ xqghu fhuwdlq frqglwlrqv/ d voljkw yduldwlrq ri vshfxodwruv* lq0

ihuhqfh pd| wuljjhu wkh h{fkdqjh udwh iurp lwv �{hg sdulw| wr d kljk ghydoxdwhg

udwh1 Wklv kdsshqv ehfdxvh wkh vshfxodwruv* h{shfwdwlrqv fkdqjhv vxgghqo|1

Wklv lv dq lqqrydwlrq ri wkh prgho wkdw surylghv dq h{sodqdwlrq iru wkh wudgl0

wlrqdo vxgghq fkdqjh ri lqyhvwruv* h{shfwdwlrqv lq vhoi0ixo�oolqj fulvhv prghov1

Wkh uhpdlqghu ri wklv sdshu lv rujdql}hg dv iroorzv1 Vhfwlrq 5 suhvhqwv

d jhqhudo htxloleulxp prgho ri d vpdoo rshq hfrqrp| zklfk lv srsxodwhg e|

krxvhkrogv/ �upv/ edqnv dqg wkh jryhuqphqw1 Vshfxodwruv dqg lqwhuqdwlrqdo

edqnhuv duh wkh wzr rwkhu dfwruv1 Vhfwlrq 6 suhvhqwv wkh pdlq uhvxowv ri qxphulf

vlpxodwlrqv dqg vxppdul}h wkh lpsruwdqw ihdwxuhv ri wkh prgho1

5 Wkh Prgho

514 Jhqhudo Iudphzrun

L frqvlghu d vpdoo rshq hfrqrp| iudphzrun zlwk sulfh uljlglwlhv1 Zlwklq wkh

prgho wkhuh h{lvw erwk krxvhkrogv dqg �upv1 Ilupv surgxfh d wudgdeoh jrrg1

Krxvhkrogv zrun/ frqvxph wkh wudgdeoh jrrgv +W, dqg qhhg wkh vhuylfh ri d

uhdo hvwdwh jrrg zklfk lv lqlwldoo| rzqhg e| krxvhkrogv dqg fdq eh sxufkdvhg

e| �upv dw dq| gdwh1 Wudgdeoh jrrgv duh surgxfhg erwk dw krph +K, dqg

deurdg +I,1 Grphvwlfdoo| surgxfhg dqg iruhljq surgxfhg wudgdeohv duh lpshuihfw

vxevwlwxwhv1

Ilupv duh xqlirupo| orfdwhg dorqj d frqwlqxp ^3>4`1 Wkh| kdyh wkh vdph

surgxfwlrq whfkqroj| exw gl�huhqw surgxfwlylw| ohyhov1

Ilupv eruurz iurp grphvwlf edqnv wr sd| lwv zrunhuv* zdjhv1 Grphvwlf edqnv

eruurz lq iruhljq fxuuhqf| iurp lqwhuqdwlrqdo edqnv1

Wkh jryhuqphqw lv frpplwwhg wr pdlqwdlq wkh grphvwlf fxuuhqf|*v h{fkdqjh

udwh % dw d �{hg ohyho %�= Krzhyhu/ vshfxodwruv pd| dwwdfn wkh grphvwlf fxuuhqf|

dqg fdxvh wkh dedqgrqphqw ri wkh shj1

Lqlwldoo|/ h{sruwv ri wudgdeoh kdyh jrrg frpshwlwlyqhvv uhodwlyh wr wkh iruhljq

wudgdeoh h{sruwv/ vr wkdw

%�
�
s
I

3

sK3
A 4

zkhuh sK3 lv wkh sulfh ri wkh grphvwlf wudgdeoh jrrg lq grphvwlf fxuuhqf| dqg
�
s
I

3 lv wkh sulfh ri wkh iruhljq wudgdeoh jrrg lq iruhljq fxuuhqf| dw wkh ehjlqqlqj

ri wkh �uvw shulrg +w @ 3,1 % lv wkh sulfh lq grphvwlf fxuuhqf| ri rqh xqlw ri wkh

iruhljq fxuuhqf|1
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Wkh jrrg +K, sulfh lv ghwhuplqhg dw wkh ehjlqqlqj ri hdfk shulrg dqg uh0

pdlqhg �{hg iru wkh hqwluh shulrg1

515 Wkh Wlplqj ri Hyhqwv

Dw wkh gdwh w zklfk fruuhvsrqgv wr wkh hqg ri d shulrg w dqg wkh ehjlqqqj ri

shulrg w.4 wkh wlplqj ri dfwlrqv lv wkh iroorzlqj

41 Grphvwlf edqnv uhsd| lwv iruhljq ordqv li lw uhdolvhg d srvlwlyh sur�w1

51 Li wkh| duh sdlg wkhlu ordqv/ lqwhuqdwlrqdo edqnv ghflgh wkh pd{lpxp

dprxqw ri ordqv/ rq wkh edvh ri wkh shulrg w hfrqrplf shuirupdqfh1

61 Wkh jrrg +K, sulfh lv �{hg1

71 Zdjhv duh ghwhuplqhg wkurxjk d frpshwlwlyh oderu pdunhw1

81 Ilupv dvn iru ordqv iurp grphvwlf edqnv wr �qdqfh lwv vdoduldo pdvv1

91 Grphvwlf edqnv dvn iru ordqv iurp lqwhuqdwlrqdo edqnv1

:1 Ilupv ehjlq surgxflqj1

;1 Frqglwlrqdo wr wkh frxqwu| hfrqrplf shuirupdqfh dqg wr wkhlu ehohliv

derxw wkh jryhuqphqw w|sh/ vshfxodwruv pd| dwwdfn wkh fxuuhqf|1

<1 Li dq| vshfxodwlyh suhvvxuh/ wkh jryhuqphqw uhdfwv dqg fkrrvhv wr pdlqwdlq

ru wr dedqgrq wkh shj1

516 Wkh Krxvhkrog

51614 Frqvxpswlrq

Ohw Fw eh d frpsrvlwh ri wkh krxvhkrog frqvxpswlrq jrrgv1 Wkhq wkh iroorzlqj

FHV lqgh{ gh�qhv wkh krxvhkrogv suhihuhqfhv ryhu wudgdeohv surgxfhg dw krph/

FK

w
/ dqg wudgdeohv pdgh e| iruhljqhuv/ FI

w
=

Fw @

�
+�,

4
�
�
FK

w

� ��4
� . +4� �,

4
�
�
FI

w

� ��4
�

� �

��4

Wkh fruuhvsrqglqj frqvxphu sulfh lqgh{/ Sw lv jlyhq e|

Sw @
k
+�,

�
SK

w

�4��
. +4� �,

�
SI

w

�4��l 4
4��
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51615 Wkh Krxvhkrog*v Ghflvlrq Sureohp

Wkh krxvhkrog suhihuhqfhv duh jlyhq e|

X @ H3

4[
w@3

�w
�
oqFw.4 . " oq

�
Pw.4

Sw.4

�
� n

�

�
Ov
w.4

���

Zkhuh Ov
w
lv wkh oderu vxsso|/ Pw wkh qrplqdo prqh| edodqfhv / � wkh wlph

suhihuhqfh idfwru dqg wkh �qdo whup/ �n

�

�
Ov
w.4

��
> fdswxuhv wkh glvxwlolw| ri

zrunlqj 1

Lqlwldoo| wkh uhdo hvwdwh jrrg lv rzqhg e| wkh krxvhkrog1 Wkh odwwhu fdq vhoo

lw dw dq| gdwh v dw tv dqg vdyh wklv dprxqw wr sd| d uhqw +FIw,wAv 1 Wkh

ixqgdphqwdo sulfh tv ri wkh uhdo hvwdwh lv wkh suhvhqw ydoxh ri ixwxuh fdvk0 rzv

hydoxdwhg dw wkh jurvv lqwhuhvw udwh 4 . l/ zkhuh l lv wkh krph ghsrvlw uhwxuq

udwh

tv @

4[
w@v.4

FIw

+4 . l,w�v
+4,

Ohw w ? v dqg Dw ghqrwhv wkh ghsrvlw dw wkh grphvwlf edqn +qhw ri wkh

rffdvlrqdo ghsrvlw ri tw , / �w wkh wrwdo sur�w ri �upv dqg grphvwlf edqnv dw

wkh ehjlqqlqj ri shulrg w.4 +l1h1 dw gdwh w,1 Wkh Krxvhkrog*v exgjhw frqvwudlqw
lv jlyhq e|

Fw.4 .
Dw.4 � +4 . l,Dw

Sw
@

Zw.4

Sw
Ow.4 .

�w.4

Sw
. Ww.4 � Pw.4 �Pw

Sw

Sw Ww ghqrwhv qrplqdo wudqvihuv iurp wkh jryhuqphqw zklfk lv dvvxphg wr

uhedwh doo oxps0vxp wudqvihuv lq wkh irup ri prqh|=

Sw Ww.4 @Pw.4 �Pw

Iru gdwhv w A v> zh fdq vshfli| exgjhqw frqvwudlqwv wkdw lqfoxgh wkh dprxqw

tI
v

dqg wkh shulrglf uhqw ri FIw/ exw vlqfh wklv whupv zloo glvdsshdu lq wkh

lqwhuwhpsruho exgjhw frqvwudlqw / wkhuh lv qr qhhg wr gr vr1

51616 Frqvxpswlrq Doorfdwlrq/ Oderu Vxsso| dqg Vdylqj

Dw wkh ehjlqqlqj ri shulrg w . 4/ zklfk fruuhvsrqg wr gdwh w/ zh kdyh wkh

iroorzlqj rswlpdolw| frqglwlrqv=

iru frqvxpswlrq

:



FK

w.4

FI

w.4

@
�

4� �

�
SK

w

SI

w

���
+5,

iru oderu doorfdwlrq

Zw.4

SwFw.4
@ n+Ow.4,

��4 +6,

iru frqvxpswlrq2 vdylqj

4

SwFw.4

@
�+4 . l,

Sw.4Fw.5

+7,

iru kroglqj prqh|

Pw.4 @
"+4 . l,

5 . l
SwFw.4

517 Ilupv

Ilupv duh xqlirupo| glvwulexwhg dorqj ^3> 4` = Ehfdxvh ri wkh surgxfwlylw| khw0

uhjhqhlw| dqg wkh h{lvwhqfh ri d �{hg frvw/ surgxflqj wkh jrrg +K, pd| eh qr

pruh sur�wdeoh iru vrph �upv zkhq sulfhv ghfuhdvh dqg wkh lqwhuhvw udwh udlvh1

Dw wkh ehjlqqlqj ri shulrg w . 4>d iudfwlrq qw ri �upv frqwlqxh surgxflqj 1

Ilupv wkdw surgxfh lq shulrg w dqg iru zklfk lw lv qr pruh sur�wdeoh wr surgxfh/

zloo wu| wr vxuylyh e| sxufkdvlqj wkh uhdo hvwdwh jrrg dw gdwh w dqg vhoolqj lw dw

gdwh w.4=
Iru d �up q 5 ^3> qw` wkh surgxfwlrq ixqfwlrq lv jlyhq e|

\
w.4>q @ Dq +Ow.4>q,

y

y ? 4

dqg

Dq @ D h{s^5 +4� q,
5
` iru q 5 ^3>4`

Ilupv �qdqfh zdjhv e| eruurzlqj iurp edqnv1 Zkhqhyhu srvlwlyh/ sur�wv

duh glvwulexwhg wr wkh krxvhkrog1 D �up +q 5 ^3>4`, vxeplw d ghpdqg iru oderu

+Og
w.4>q, lq rughu wr pd{lpl}h wkhlu h{shfwhg sur�w

�w.4>q @ sK
w
\w.4>q �Ud+lw�4,Zw.4Ow.4>q � f

;
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The Productivity distribution for A  1.5

Iljxuh 4=

zkhuh f lv d �{hg surgxfwlrq frvw dqg Ud+lw, lv wkh jurvv lqwhuhvw udwh iru

eruurzlqj iurp grphvwlf edqnv1 Lw lv d ixqfwlrq ri wkh qrplqdo lqwhuhvw udwh lw

Ud+lw, @ 4 . dlw zlwk d A 4

Wkh qrplqdo lqwhuhvw udwh/ lw / lv ghflghg e| wkh jryhuqphqw dqg vdwlvi|

lw � l3 w � 3
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Wkh ghpdqg iru oderu lv jlyhq e| wkh �uvw rughu frqglwlrq dqg zh rewdlq=
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51714 Wkh �upv* surgxfwlrq iurp wkh Jryhuqphqw Shuvshfwlyh

Wkh wrwdo rxwsxw surgxfhg dw shulrg w. 4 lv jlyhq e|

\w.4 @
4

qw

]
qw

3
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w.4>q,gq
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qw

]
qw
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Dq +Ow.4>q,
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�
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Ud+lw�4,Zw.4
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4�y 4

qw

]
qw
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Dq+Dq,
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4�y gq

Uhsodflqj Dq e| lwv h{suhvvlrq zh rewdlq

\w.4 @ D

�
DysK

w

Ud+lw�4,Zw.4

� y

4�y

4
qw
L+y> qw,

Wkh surgxfwlylw| Dq lv wkh �up q sulydwh lqirupdwlrq/ dqg wkh jryhuqphqw

dvvrfldwhv d jurvv surgxfwlylw| �D wr wkh surgxfwlrq whfkqrorj|1 Wkh jryhuqphqw

ljqruh wkh srvvlelolw| ri d ghfolqlqj iudfwlrq qw dqg fkrrvhv lwv prqhwdu| srolf|

+ khuh uhsuhvhqwhg e| wkh fkrlfh ri wkh lqwhuhvw udwh lw, rq wkh edvlv ri wkh

iroorzlqj surgxfwlrq ixqfwlrq/ dv li wkh rxwsxw ohyho uhdfwv zlwkrxw dq| ghod| wr

wkh lqwhuhvw udwh yduldwlrqv =

\ J

w.4+lw, @
�D

� �DysK
w

Ud+lw,Zw.4

� y

4�y

+9,

Lqlwldoo| q3 @ 4/ dqg wkh rxwsxw ohyho uhdolvhg dw wkh �uvw shulrg lv dvvxphg

wr frlqflgh zlwk wkh jryhuqphqw suhylvlrq

\4 @ \ J

4 +l3,

Wklv lpsrvh wkh iroorzlqj frqglwlrq rq wkh jurvv surgxfwlylw|

�
D @ D +L+y> 4,,4�y
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51715 Wkh rshudwlqj �upv

Lq wklv vhfwlrq L ghulyh wkh iudfwlrq qw ri �upv rshudwlqj lq wkh wudghg vhfwru1 D

�up +q, wkdw surgxfhg wkh jrrg +K, xqwlo wkh hqg ri shulrg w +l1h1 q 5 ^3> qw�4`,/
vwrsv surgxflqj gxulqj shulrg w.4 li wkh h{shfwhg sur�wv duh qhjdwlyh1 Lq wklv

fdvh/ wkh �up zloo wu| wr vxuylyh iru dqrwkhu shulrg e| sxufkdvlqj wkh uhdo hvwdwh

dqg vhoolqj lw dw gdwh w.4= L dvvxph wkdw wkh wudgh ri wkh uhdo hvwdwh jrrg doorz

mxvw wr uhdol}h d }hur sur�w/ rwkhuzlvh wkhuh lv dq lqfhqwlyh wr vwrs surgxflqj

hyhq li h{shfwhg sur�wv iurp surgxfwlrq duh srvlwlyh1

Vlqfh wkh ghflvlrq wr frqwlqxh surgxflqj ru qrw wdnhv sodfh dw wkh ehjlqqlqj

ri shulrg w.4 +l1h1 dw gdwh w ,/ wkh �up/ +q,/ grhvq*w zdlw iru wkh vhwwlqj ri wkh
qhz zdjh ohyho/ lw revhuyhv wkh qhz sulfh ri jrrg +K, dqg vwrsv surgxflqj li

wkh iroorzlqj frqglwlrq lv vdwlv�hg

sK
w
Dh5+4�q,

5 �
Og
w.4>q

�y �Ud+lw�4,ZwO
g

w.4>q � f ? 3 ; Og
w.4>q A 3

zklfk phdqv d orvv iru dq| oderu ghpdqg ohyho1

Khqfh/ zh fdq ghulyh wkh iudfwlrq/ qw/ ri �upv wkdw zloo frqwlqxh surgxflqj

gxulqj wkh shulrg w . 41 Qrwh wkdw/ qw/ lv dovr wkh srvlwlrq rq ^3> 4` ri wkh
lqgl�huhqw �up1

qw @

;?
= 4�

u
4

5
oq ^]w` li ]w A 4

qw�4 hovh

Zkhuh ]wkdv wkh iroorzlqj h{suhvvlrq

]w @
+ZwU

d+lw�4,,
y

sK
w
D

�
f

4� y

�4�y

y
�y

Wkh frqglwlrq +]w A 4, zloo eh uhdol}hg li wkh sulfh ri wkh grphvwlfdoo|

surgxfhg wudghg jrrg zloo vdwlvi| wkh iroorzlqj lqhtxdolw|

sK
w
? sK

wplq @
4

D

�
f

4� y

�4�y �
ZwU

d+lw�4,

y

�
y

phdqlqj wkdw iru d qhz sulfh ohyho ehorz d erxqg/ sK
wplq / wkhuh zloo eh �upv

wkdw vwrs surgxflqj wkh jrrg +K,1

Lq fdvh ri +]w � 4,/ doo �upv wkdw surgxfhg lq shulrg wzloo frqwlqxh surgxflqj

lq shulrg w.41 Qrwh wkdw sK
wplq lv dq lqfuhdvlqj ixqfwlrq ri wkh surgxfwlrq frvwv

= wkh �{hg frvw +f,> zdjhv +Zw, dqg wkh jurvv lqwhuvhw udwh Ud+lw�4,=
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51716 Wkh wudgh ri wkh Uhdo Hvwdwh Jrrg

Ilupv wkdw ghflgh wr vwrs surgxflqj wkh jrrg +K, zloo xvh wkh uhdo hvdwh jrrg

wr vxuylyh iru d qhz shulrg5 1

Lqlwldoo|/ wkh uhdo hvwdwh jrrg lv rzqhg e| wkh krxvhkrog1 Ohw w eh wkh �uvw

gdwh vxfk wkdw qw ? 4/ zklfk phdqv wkdw wkh iudfwlrq 4� qw ri �upv zloo wu| wr

sxufkdvh wkh uhdo hvwdwh jrrg iurp wkh krxvhkrog1 Ehfdxvh wkh odwwhu zloo qrw

eh wkh rzqhu ri wkh uhdo hvwdwh/ kh zloo kdyh wr sd| +FIw.4>FIw.5> ===, dw gdwhv
+w.4> w .5> ===,=

Dvvxph wkdw wkh iudfwlrq/ 4�qw> ri �upv fdq eruurz wr ex| wkh uhdo hvwdwh

jrrg dw d udwh Ud+lw�4,1 Wklv vdph iudfwlrq ri �upv zloo vhoo wkh dvvhw dw gdwh

w .4 dw d sulfh t3
w.4 wkdw shuplwv d qrq qhjdwlyh jdlq

t3
w.4 .FIw.4 �Ud+lw�4,tw � 3 +:,

exw zh kdyh iurp ht + 4,

FIw.4 @ +4 . l,tw � tw.4

vr wkdw

t3
w.4 � tw.4 . +d � lw�4 � l,tw +;,

Vlqfh +d A 4, dqg +lw�4 � l3 @ l,/ zh qrwh wkdw hyhq li zh dvvxph d }hur sur�w

iurp wkh uhdo hvwdwh jrrg wudgh/ lwv sulfh/ t3
w.4/ lv vxshulru wr lwv ixqgdphqwdo

sulfh/ tw.41

Vr pxfk wkhuh duh �upv wkdw sxufkdvh wkh uhdo hvwdwh jrrg + qv.4 ? qv
v � w, wkh exeeoh zloo lq dwh xqwlo d gdwh W zkhq wkhuh duh qr �upv wr sxufkdvh

wkh jrrg1 Lq wkdw fdvh wkh rzqhu �upv fdqqrw uhsd| lwv ordq dqg wkh edqn zloo

wdnh wkh jrrg uhdol}lqj d orvv ri

� @ Ud+lW�4,t
3
W�4 � tW �FIW

Zkhq ghulylqj wkh iudfwlrq/ qw zh dvvxphg wkdw wkh jdlq iurp wudglqj lq

wkh uhdo hvwdwh jrrg lv }hur zklfk phdqv wkdw zh kdyh dq htxdolw| lq +;,=
Zh dvvxph/ ixuwkhu/ wkdw wkh fdvk0 rzv duh frqvwdqw

FIw @ FI

5Khuh wkh wudgh ri wkh uhdo hvwdwh jrrg shuplwv wr qrqsurgxfwlyh �upv wr vxuylyh iru rqo|
rqh shulrg1 D jhqhudolvdwlrq zrxog eh wr lqfoxgh wkh srvvlelolw| ri uhdo hvwdwh jrrg surgxfwlrq1
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518 Wkh Wudghg Jrrg Sulfh dqg Zdjhv

51814 Wkh Wudghg Jrrg Sulfh

Sulfhv ri wkh wudghg jrrg +K, duh ghwhuplqhg dw wkh ehjlqqlqj ri hdfk shulrg1

Lw fdq qrw uhvsrqg lqvwdqwo| wr d ghpdqg vkrfn1 Lw grhv dgmxvw dw wkh hqg ri

wkh shulrg lq uhvsrqvh wr wkh ghpdqg yduldwlrqv1 Khqfh/ li
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zloo eh �{hg vxfk wkdw wkh pdunhw fohdu
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Zkhuh wkh iruhljq krph frqvxpswlrq ri wkh jrrg +K,/
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\ w

Zlwk wkh dvvxpswlrq ri iulfwlrqohvv wudgh lq jrrgv/ lpso|lqj wkdw wkh odz ri

rqh sulfh pxvw krog erwk iru grphvwlf dqg iruhljq surgxfhg wudgdeohv/

sK
w

@ %w
�
s
K

w

sI
w

@ %w
�
s
I

w

Qrwh wkdw dq xqh{shfwhg idoo ri wkh jrrg +I, sulfh zloo fdxvh d ghfuhdvh

lq krph h{sruwv wr wkh iruhljq frxqwulhv1 Wklv lq wxuq/ zloo ohdg wr d krph

gh dwlrq/ vlqfh wkh grphvwlf sulfh ri jrrg +K, zloo dgmxvw dw wkh hqg ri wkh

shulrg1 Zh zloo wxuq edfn wr wklv srlqw odwhu1
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51815 Wkh Zdjhv vhwwlqj

Zdjhv duh ghwhuplqhg wkurxjk d frpshwlwlyh oderu pdunhw1 Wkh wrwdo �up

ghpdqg ri oderu lv jlyhq e| htxdwlrq +8,1 Zkhuhdv/ wkh krxvhkrog vxsso| ri

oderu lv jlyhq e|

Ov
w.4 @

�
4

�+4 . l,

Zw.4

Zw

� 4
��4

Ov
w

+<,

ghulyhg iurp htxdwlrqv +6, dqg +7,1

Htxdwlrqv +8, dqg +<, jlyhv xv wkh htxloleulxp

�
�

Ow.4>
�

Z w.4

�
1 Wkh wrwdo

dprxqw ri ordqv uhtxhvwhg e| �upv/ �u
w.4> zloo eh

�u
w.4 @

�
Z w.4

�
Ow.4 . f

Li �upv fdq qrw eruurz doo wkh dprxqw lw uhtxhvwhg/ d qhz htxloleulxp�
�

O
3

w.4>
�

Z
3

w.4

�
wdnhv sodfh dv vkrzq lq �jxuh +5,1 Lw lv ghulyhg zlwk wkh iro0

orzlqj ghpdqg ixqfwlrq iru oderu

O3g
w.4 @

��w.4 � f
�

Z w.4

zkhuh ��w.4 lv wkh pd{lpxp ordqdeoh dprxqw1

519 Wkh Edqnlqj Vhfwru

Grphvwlf edqnv duh shuihfwo| frpshwlwlyh dqg wkhlu dfwlrqv duh sxeolfo| revhy0

deoh1 Wkh| eruurz ixqgv iurp grphvwlf uhvlghqwv dw d jurvv ghsrvlw udwh ri +4.l,/
eruurz iruhljq fxuuhqf| dw d jurvv lqwhuhvw udwh Ue> dqg lvvxh ordqv wr grphvwlf

�upv1 Wkhvh ordqv wr �upv duh wr eh uhsdlg lq orfdo fxuuhqf| xqlwv dw d jurvv

lqwhuhvw udwh Ud+lw, @ 4 . dlw = Doo ordqv duh ri vkruw0whup +rqh shulrg,1

Zh dvvxph wkdw wkhuh lv jryhuqphqw jxdudqwhhv wr iruhljq fuhglwruv vr wkdw

lw lv qrw rswlpdo iru grphvwlf edqnv wr khgjh wkh h{fkdqjh udwh ulvn +Wklv lv

surryhg lq Exuqvlgh/ Hlfkhqedxp/ Uhehor ^5` ,1 Edqnv ghidxow rq wkhlu ordqv

zkhq wkhlu sur�wv duh qhjdwlyh1

Lqwhuqdwlrqdo edqnv ghflgh dw hdfk shulrg wkh pd{lpxp dprxqw ri ordqv 1

Wkh| frqvlghu wkh rxwsxw ohyho dv d jrrg lqglfdwru ri wkh hfrqrp|*v zhdowk1

Wkxv/ grphvwlf edqnv fdq eruuz dw prvw � wlphv wkh ydoxh ri wkh rxwsxw +wkh

rxwsxw ohyho pxowlsolhg e| wkh lqwhuqdwlrqdo sulfh ri wkh wudgdeoh jrrg, uhdol}hg

dw wkh odvw shulrg1
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Iljxuh 5=

Wkhuh lv wzr w|shv ri grphvwlf edqnv= qrq shuirupdqw +m @ 3, dqg shuiru0

pdqw +m @ 4,=
Dw wkh ehjlqqlqj ri shulrg w .4 +dw gdwh w,/ doo �upv ri ^qw�4>4` zloo glvds0

shdu diwhu d rqh h{wud0vxuylylqj shulrg 1 Krzhyhu/ surgxfwlyh dv zhoo dv qrq

surgxfwlyh �upv ri ^3> qw�4` uhtxhvw d ordq1 Ohw �
u>q

w.4 ghqrwh wkh ordq uhtxhvwhg

e| d �up q 5 ^3> qw�4`/ wkh ordq lw h�hfwlyho| jrw ghshqg rq wkh w|sh ri grphvwlf

edqnv dqg lv jlyhq e|
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Zkhuh �
u>S

w.4 lv wkh wrwdo dprxqw ri ordqv uhtxhvwhg iru surgxfwlrq dqg �
u>V

w.4

lv wkdw uhtxhvwhg iru wkh sxufkdvh ri wkh uhdo hvwdwh jrrg1 Zh kdyh dovr

�u>q
w.4 @ Zw.4O

q

w.4 . f iru q 5 ^3> qw`

�
u>V

w.4 @ t3
w

51914 Lqh!flhqw Grphvwlf Edqnv

Grphvwlf edqnv duh vdlg wr eh lqh!flhqw +m @ 3, zkhq wkh| duh dqdzduh ri wkh

vkliw ri vrph �upv iurp surgxfwlrq wr wkh wudgh ri wkh uhdo hvwdwh jrrg1 Dw wkh

ehjlqqlqj ri shulrg w.4/ wkh| ehohlyh wkdw d iudfwlrq
i

qw @ qw�4 duh surgxfwlyh

dqg wkxv/ ohqg wr wkh surgxfwlyh dv zhoo dv wkh qrqsurgxfwlyh �upv1

Wkh ordqv �
o>q

w.4 iru d �up +q, lv d sursruwlrqdo vkduh ri wkh wrwdo ordqv

�
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u>q

w.4, @
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w.4

�u
w.4
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i

w.4 .Dw, iru q 5 ^3> qw�4`

Lq wklv fdvh/ wkh rswlpdo ghpdqg iru iruhljq ordqv lv jlyhq e|

�
i

w.4 @

�
plq+�u

w.4 �Dw> ��
i

w.4, li Ud+lw�4, � Ue

3 hovh

Zh dvvxph wkdw Ud+l3, A Ue zklfk dvvxuh wkdw Ud+lw�4, � Ue=

51915 H!flhqw Grphvwlf Edqnv

Grphvwlf edqnv duh vdlg wr eh h!flhqw +m @ 4, zkhq wkh| duh deoh wr nqrz

qrqsurgxfwlyh �upv dw wkh ehjlqqlqj ri hdfk shulrg1 Wkh ordqv �
o>q

w.4 iru d �up

+q, vdwlvi|=

�
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51: Wkh Vshfxodwruv0Jryhuqphqw*v Lqwhudfwlrq

Lq wklv vhfwlrq L iroorz wkh prgho ri Gud}hq ^8` zkhuh d vshfxodwruv0jryhuqphqw*v
lqwhudfwlrq lv ghyhorshg zlwkrxw d olqn wr d jhqhudo htxloleulxp prgho 1 Khuh/

doo dvshfwv ri wklv lqwhudfwlrq duh hqgrjhql}hg1

L vxssrvh wkdw vshfxodwruv eruurz grphvwlf fxuuhqf| vkruw0whup dqg xvh

wkh eruurzhg ixqgv wr ex| iruhljq h{fkdqjh uhvhuyhv iurp wkh fhqwudo edqn1

Wkh jryhuqphqw udlvhv lqwhuhvw udwhv wr gdpshq vshfxodwlrq dqg vwhp uhvhuyh

rxw rzv1

Exw kljk lqwhuhvw udwhv kdv qhjdwlyh lpsdfw rq wkh grphvwlf hfrqrp| wkurxjk

udlvlqj wkh frvw ri eruurzlqj +zh dvvxph wkdw wkh ohqglqj lqwhuhvw udwhv dgmxvwv

zlwk rqh shulrg ghod| wr wkh lqwhuhvw udwh �{hg e| wkh jryhuqphqw,1 Pruhryhu/

vshfxodwruv uhdol}h wkdw wkhvh frvwv pd| pdnh d jryhuqphqw xqzloolqj wr udlvh

lqwhuhvw udwhv kljk hqrxjk wr ghihqg wkh fxuuhqf|1

Khqfh/ zkhq wkh fxuuhqf| lv dwwdfnhg wkh jryhuqphqw idfhv d wudghr� dqg

kdv wr zhljk wkh uhodwlyh ehqh�wv ri pdlqwdlqlqj wkh �{hg h{fkdqjh udwh djdlqvw

wkh ehqh�wv ri pdlqwdlqlqj orz lqwhuhvw udwhv1 Lq rxu prgho/ lq wkh fdvh ri

qrqshuirupdqw edqnlqj v|vwhp/ zkdw sod|v d nh| uroh/ lv wkdw wkh jryhuqphqw

lv xqdzduh ri lqh!flhqw �upv* wudgh ri wkh uhdo hvwdwh jrrg1

51:14 Wkh Vshfxodwruv* Ehkdylru

Vshfxodwruv xvh d udqjh ri lqirupdwlrq lq ghflglqj zkhwkhu wr dwwdfn d fxuuhqf|1

Iluvw/ wkh| revhuyh wkh fxuuhqw dfrxqw gh�flw dqg wkh ohyho ri iruhljq ordqv wr

wkh hfrqrp|1 Vhfrqg/ wkh| xvh wkhlu ehohliv derxw wkh xqrevhuydeoh jryhuqphqw

w|sh prghohg e| +{,1
L dvvxph wkdw vshfxodwruv duh dwrplvwlf dqg wkh uhsuhvhqwdwlyh vshfxodwru

fdq ixoo| dgmxvw klv srvlwlrq dw wkh ehjlqqlqj ri d shulrg1 Khqfh/ wr ghulyh wkhlu

rswlpdo srvlwlrqv/ ulvn0qhxwudo vshfxodwruv qhhg frqvlghu rqo| wkh suredelolw| ri

ghydoxdwlrq lq wkh fxuuhqw shulrg1

Wkh frvw ri eruurzlqj lv dq lqfuhdvlqj/ frqyh{ ixqfwlrq F+=, ri wkh txdqwlw|/
lwVw/ zkhuh Vw lv wkh ghpdqg wr eruurz grphvwlf fxuuhqf| lq rughu wr ex| iruhljq

h{fkdqjh uhvhuyhv1 Wkh uhsuhvhqwdwlyh vshfxodwru*v sureohp lv

pd{
Vw

�V

w
@ sw�wVw �F+lwVw,

Wkh h{shfwhg sur�w ghshqgv rq wkh lqwhuhvw udwh lw / vshfxodwruv* eholhiv sw
derxw dedqgrqlqj wkh �{hg sdulw| dqg wkh udwh �w ri ghsuhfldwlrq1 Wkh �uvw0

rughu frqglwlrq lpsolhv

sw�w @ lwF
3+lwVw,

4:



Iru F+{, @ 4
5
{5 / wkh vshfxodwruv* ghpdqg iru iruhljq uhvhuyhv lv jlyhq e|

Vw+lw> sw> �w, @
sw�w

+lw,5

Vshfxodwruv vxeplw d vfkhgxoh ri ghpdqg Vw+lw> sw> �w,1 Wkh jryhuqphqw wkhq
ghflghv rq lwv srolf| dqg rq wkh lqwhuhvw udwh lV

w
lw zloo fkdujh li lw ghflghv wr

ghihqg wkh shj1 Wkh plqlpxp ohyho ri lqwhuhvw udwh lV
w
zklfk olplwv vshfxodwlrq

dw d pd{lpxp ohyho ri
�Vw
%�
lv

lV
w
@

v
sw�w
�Vw

+43,

Qrwh wkdw lV
w
lv lqfuhdvlqj zlwk sw dqg �w dqg ghfuhdvlqj zlwk �Vw 1 Zh zloo

ghwhuplqh �Vw lq vhfwlrq 51;1

51:15 Wkh Jryhuqhphqw*v Ehkdylru

Dw wkh ehjlqqlqj ri wkh �uvw shulrg +w @ 3,/ wkh jryhuqphqw dqqrxqfhv d

frpplwphqw wr d �{hg h{fkdqjh udwh1 Dw wkh hqg ri hdfk shulrg/ wkh jryhuqphqw

fkrrvhv hlwkhu wr pdlqwdlq wkh �{hg sdulw| +ghqrwhg dv wkh srolf| S @ P, ru

wr dedqgrq lw +ghqrwhg dv wkh srolf| S @ D,1

Li wkhuh lv d vshfxodwlyh suhvvxuh/ wkh jryhuqphqw kdyh wr udlvh wkh lqwhuhvw

udwh wr pdlqwdlq wkh �{hg sdulw|/zklfk fdxvh d ixwxuh ghfolqh ri wkh rxwsxw ohyho1

Li wkh jryhuqphqw fkrrvhv wr dedqgrq wkh �{hg sdulw|/ lw qhhgv qrw udlvh lqwhuhvw

udwhv1 Krzhyhu/ dedqgrqlqj wkh �{hg sdulw| kdv frvwv =

0 dq lqfuhdvh ri wkh krph iruhljq ghewv ydoxhg lq grphvwlf fxuuhqf|/

0 d �{hg frvw {=

Wkh �{hg frvw fdq eh uhodwhg wr wkh ixwxuh h�hfw rq wkh hfrqrp| ri d ghfolqh

lq fdslwdo  rzv1 Iru d frxqwu| lq frpshwlwlyqhvv zlwk frxqwulhv kdylqj d �{hg

h{fkdqjh udwh/ wklv frvw fdq eh lpsruwdqw1 Li wkh jryhuqphqw dedqgrq wkh �{hg

h{fkdqjh udwh/ wkhuh zloo eh d  h{leoh uhjlph zkhuh wkh qhz ohyho ri wkh h{fkdqjh

udwh �%w lv ghwhuplqhg e| wkh htxloleulxp ri wkh edodqfh ri sdlhphqw

FDw

�%w
. �

i

w
@3

Wkh jryhuqphqw zhljk wkh qhw frvw ri dedqgrqlqj wkh �{hg sdulw| djdlqvw

wkdw ri pdlqwdlqlqj lw1 L uhsuhvhqw wklv wudghr� e| d vlqjoh0shulrg orvv ixqfwlrq

ri wkh irup=

4;



+S> lw, @ �+lw, . 4iS@Dj

�
+�%w � %�,�i

w.4 . {
�

�+lw, @ 4i\ J
w.4

+lw,?\plqj
�
\ J

w.4+lw,� \plq

�

Zkhuh \plq @ \ J

4 +l3, @ \3 lv wkh orzhu dgplvvleoh rxwsxw ohyho lq fdvh ri

qr vshfxodwlyh suhvvxuh1

Wkh orvv ixqfwlrq � uhsuhvhqwv wkh frvw ri udlvlqj wkh lqwhuhvw udwh dv hydox0

dwhg e| wkh jryhuqphqw1 Zkhuhdv/ wkh whup 4iS@Dj

�
+�%w � %�,�i

w.4 . {
�
uhsuh0

vhqwv wkh frvw ri dedqgrqlqj wkh �{hg sdulw|1 Khqfh/ wkh jryhuqphqw sureohp

lv wkh iroorzlqj6

;AA?
AA=

plq
S 5 iP>Dj
lw 5

�
l3> l

V

w

� +S> lw,

Iw � Ip

Zkhuh Iw uhsuhvhqwv wkh frxqwu| iruhljq dvvhwv dw gdwh w/ Ip wkhlu plqlpxp

dgplvvleoh ohyho dqg lV
w
lv jlyhq e| htxdwlrq +43 ,

Wkh jryhuqphqw zloo fkrrvh wr dedqgrq +S @ D, li wkh frvw ri ghihqglqj wkh

sdulw|�+lV
w
, lv kljkhu wkdq wkdw ri  rdwlqj wkh h{fkdqjh udwh

q
+�%w � %�,�i

w.4 . {
r
1

Jlyhq vshfxodwlyh suhvvxuhv dqg dqg wkh vlwxdwlrq ri iruhljq uhvhuyhv wkh

jryhuqphqw*v rswlpdo srolf| lv vxppdul}hg e| d fxw0r� w|sh a{w zkr lv mxvw

lqgl�huhqw ehwzhhq dedqgrqlqj dqg pdlqwdlqlqj wkh sdulw| 1 Li wkh w|sh { lv

ohvv wkdq a{w wkdq wkh jryhuqphqw zloo fhuwdlqo| dedqgrq wkh �{hg h{fkdqjh udwh=
Zkhuhdv/ li wkh w|sh { lv htxdo wr ru juhdwhu wkdq a{w wkdq wkh jryhuqphqw zloo

pdlqwdlq wkh �{hg sdulw|1 Khqfh/ doorzlqj wkh lqwhuhvw udwh wr ulvh wr lV
w
vljqdov

wkdw wkh jryhuqphqw w|sh lv deryh a{w/ zklfk pd| glvfrxudjh ixwxuh vshfxodwlrq1

Wkh fxw0r� w|sh a{w lv jlyhq e| wkh iroorzlqj htxdwlrq

�+lV
w
, @ +�%w � %�,�i

w.4 . a{w

6 Lq Gud}hq^8` wkh jryhuqphqw*v ehkdylru lv prghohg e| d g|qdplf plqlplvdwlrq ri d orvv
ixqfwlrq1 Krzhyhu/ L dvvxph wkdw wkh jryhuqphqw frqvlghu rqo| wkh lpphgldwh h�hfw uhsuh0
vhqwhg e| lwv orvv ixqfwlrq dw wkh gdwh |/ zkhq ghflglqj wr ghihqg ru wr dedqgrq wkh shj1 Wklv
vlpsol�fdwlrq hqdeohv xv wr prghol}h wkh xqghu rswlpdo uhdfwlrq ri wkh Wkdl jryhuqphqw iru

h{dpsoh1

4<



51:16 Wkh vshfxodwruv* lqihuhqfh dqg wkh udwlrqdo dedqgrqphqw eh0

olhiv

Wkh rswlpdo ehkdylru ri vshfxodwruv zdv ghulyhg rq wkh edvlv ri wkhlu eholhiv

derxw wkh suredelolw| ri dq dedqgrq ri wkh shj1 Rq wkh edvlv ri vshfxodwruv

ehkdylru/ wkh jryhuqphqw ghflgh zkhwkhu ru qrw wr ghihqg wkh �{hg h{fkdqjh

udwh1

Wr forvh wkh prgho/ zh kdyh wr fdofxodwh wkh wuxh suredelolw| ri ghydoxdwlrq/

�w/ edvhg rq wkh eholhiv sw dqg htxdwh wkhp1 Khqfh/ zh hqvxuh wkdw wkh eholhiv

ri vshfxodwruv duh udwlrqdo dqg frqvlvwhqw zlwk jryhuqphqw rswlpdo ehkdylru1

Vshfxodwruv* ehohli derxw wkh jryhuqphqw w|sh duh uhsuhvhqwhg e| wkh glv0

wulexwlrq ri srvvleoh w|shv {/ dv vxppdul}hg e| dq lqlwldo glvwulexwlrq J+{,/
lqlwldoo| gh�qhg ryhu ^ {

�
3 / �{ ` / zkhuh {

�
3 A 3 lv wkh orzhvw srvvleoh w|sh { A 3

dw wkh ehjlqqlqj ri wkh �uvw shulrg1 Dw wkh ehjlqqlqj ri shulrg w.4 +dw gdwh w,/
ehohliv duh uhsuhvhqwhg e| wkh vhw ri srvvleoh w|shv ^{

�
w> �{` / dqg wkh frqglwlrqdo

fxpxodwlyh glvwulexwlrq dvvrfldwhg zlwk wklv vhw/ ghqrwhg J+{ m{
�
w,= Ehohliv duh

xsgdwhg dv iroorz

{
�
w @

�
a{w li Sw @P

{
�
w�4 li Sw @ D

Wkh wuxh suredelolw| ri ghydoxdwlrq/ dw gdwh w . 4/ fdq wkhq eh fdofxodwhg

xvlqj wkh uhohydqw glvwulexwlrq edvhg rq lqirupdwlrq xs wr shulrg w.4> J+{ m{
�
w,

dqg wkh fxw0r� w|sh a{w.4=

J+a{w.4 m {
�
w, @

;?
=

4 iru vwdwhv zkhuh a{w.4 A �{
J+a{w.4,�J+{

�
w,

4�J+{
�
w,

iru vwdwhv zkhuh {
�
w ? a{w.4 ? �{

3 iru vwdwhv zkhuh a{w.4 � {
�
w

Wdnlqj wkh glvwulexwlrq J+{, eh xqlirup ryhu ^{
�
3> �{`/ wkh udwlrqdo suredelolw|

�w.4 ri dq dedqgrqphqw ri wkh shj lv

�w.4 @

;A?
A=

4 iru vwdwhv zkhuh a{w.4 A �{
a{w.4 � {

�
w

�{� {
�
w

iru vwdwhv zkhuh {
�
w ? a{w.4 ? �{

3 iru vwdwhv zkhuh a{w.4 � {
�
w

Lq wkdw fdvh a{w.4 lv rewdlqhg e| vroylqj wkh iroorzlqj htxdwlrq

a{w.4 @ �

#v
+a{w.4 � {

�
w,�w.4

+�{� {
�
w, �Vw.4

$
� %��w.4�

i

w.5
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51; Wkh Fxuuhqw Dffrxqw dqg Uhvhuyhv

Wkh shulrg w. 4 fxuuhqw dffrxqw vdwlv�hv

FDw.4 @ sK
w

�

F
K

w.4 � sI
w
FI

w.4 . l�%�+Iw � �
i

w.4,

zkhuh l� lv wkh iruhljq ghsrvlw uhwxuq udwh dqg Iw ghqrwh wkh frxqwu| iruhljq

dvvhwv dw wkh ehjlqqlqj ri wkh shulrg1

Wkh hyroxwlrq ri uhvhuyhv ghshqgv rq erwk wkh fkdqjh lq uhvhuyhv gxh wr

fxuuhqw dffrxqw gh�flw qrw fryhuhg e| sulydwh fdslwdo  rzv +khuh iruhljq ordqv,

dqg wr vshfxodwlyh suhvvxuh1

Ehiruh wkh dfwlrqv ri vshfxodwruv dqg wkh jryhuqphqw/ wkh frxqwu| iruhljq

dvvhwv vdwlvi|

Iw.4 @ Iw .
FDw.4

%�
. �

i

w.5

Diwhu wkh ghflvlrqv ri vshfxodwruv dqg wkh jryhuqphqw/ wkh iruljq dvvhwv

vdwlvi| wkh iroorzlqj=

0 Li wkhuh lv qr vshfxodwlyh dwwdfn/

Iw.4 @ Iw .
FDw.4

%�
. �

i

w.5

0 Li wkhuh lv d vshfxodwlyh dwwdfn dqg wkh jryhuqphqw dedqgrqv wkh �{hg

sdulw|/

Iw.4 @ Iw .
FDw.4

�%w.4
. �

i

w.5

@ Iw

0 Li wkhuh lv d vshfxodwlyh dwwdfn dqg wkh jryhuqphqw ghihqgv wkh sdulw|/

Iw.4 @ Iw .
FDw.4

%�
. �

i

w.5 �
�Vw.4
%�

@ Ip

Wklv lv gh�qhv �Vw.4

�Vw.4 @ %�
�
Iw . �

i

w.5 � Ip

�
.FDw.4
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51< Wkh Hrqrp| Uhvsrqvh wr d Idoo ri wkh Iruhljq Jrrg

Sulfh = Vrph Vfulswv

Qr forvhg irup vroxwlrq h{lvwv iru wkh frpshwlwlyh htxloleulxp ehfdxvh ri wkh

qrq oqhdu vshfxodwruv0jryhuqphqw*v lqwhudfwlrq1 Zh wu| wr vroyh qxphulfdoo| iru

vrph fkdudfwhulvwlfv ri wkh grphvwlf hfrqrp| dqg suhflvho| zh orrn iru vrph

fxuuhqf| fulvlv vfulswv1

Wkh grphvwlf dqg lqwhuqdwlrqdo sulfhv iru wkh wudghg jrrg duh suhvhw dqg

hqwuhsuhqhxuv lqyhvw1 Krzhyhu/ gxulqj wkh �uvw shulrg/ dq dqwlflsdwhg idoo ri wkh

iruhljq jrrg sulfh +I, rffxuv1 Zh dqdo|}h wkh hfrqrp| uhvsrqvh wr wklv vkrfn

gxulqj wkh wkuhh �uvw shulrgv1

Wkh �uvw shulrg=

Grphvwlf dqg lqwhuqdwlrqdo sulfhv iru wkh wudghg jrrg duh suhvhw dqg hq0

wuhsuhqhxuv lqyhvw1 Wkhq/ dq dqwlflsdwhg idoo ri wkh iruhljq jrrg sulfh +I, sur0

yrnh d ghfuhdvh lq h{sruwv zklfk pd| suryrtxh vshfxodwlyh suhvvxuhv1 Zh zloo

vhh/ lq vhfwlrq 6/ li wklv vkrfn fdq frqvwudlqwv wkh jryhuqphqw wr dedqgrq wkh

�{hg sdulw| dw gdwh w @ 4= Ghshqglqj rq wkh vkrfn pdjqlwxgh/ lw fdq rffxuv

wkdw iru vrph �upv/ lw lv qr pruh sur�wdeoh wr frqwlqxh rshudwlqj lq wkh wudghg

vhfwru dqg ghflgh wr ex| wkh uhdo hvwdwh jrrg1 Lq wkhlu wxuq/ grphvwlf edqnv uh0

sdlg iruhljq0fxuuhqf| ghqrplqdwhg ordqv iru lqwhuqdwlrqdo edqnhuv1 Wkh odwwhuv

ghfuhdvh wkh pd{lpxp dprxqw ri ordqv wkh| duh uhdg| wr ohqg iru wkh vhfrqg

shulrg e|

�\4

�
�
s
I

4 � �
s
I

3

�

Iljxuh 6 vxppdul}h wkh edvlf phfdqlvpv wkdw fdq wdnh sodfh dw w @ 4=

Li wkh sdulw| lv pdlqwdlqhg dw gdwh w @ 4> zh orrn iru srvvleoh vlwxdwlrqv

dw gdwh w @ 5= Exw khuh zh kdyh wr frqvlghu fdvhv ri h!flhqw dqg lqh!flhqw

grphvwlf edqnv1

Wkh Vhfrqg Shulrg=

Lqh!flhqw grphvwlf edqnv = ohqg wr doo �upv lqfoxglqj �upv q 5 `q4> 4` wkdw
xvh ordqv wr sxufkdvh wkh uhdo hvwdwh jrrg1 Phdqzkloh/ pdq| h�flhqw �upv/

q 5 `3> q4` zrxog udlvh wkhlu surgxfwlrq1 Krzhyhu/ lq fdvh ri lqvx!flhqw ordqv/

wklv zloo eh lpsrvvleoh dqg d vkdus ghfuhdvh lq wkh rxwsxw ohyho dqg h{sruwv fdq

rffxu1 Lq uhvsrqvh wr wkh idoo ri surgxfwlrq/ wkh lqwhuqdwlrqdo edqnhuv ghfuhdvh/

djdlq/ wkh dprxqw ri ordqv wkh| duh uhdg| wr ohqg e|

�
�
s
W

4 +\4 � \5,
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Wkh idoo ri h{sruwv dqg iruhljq ordqv fdxvh d ulvh ri wkh fxuuhqw dffrxqw

gh�flw1 Wklv lv d qhjdwlyh vljqdov wr vshfxodwruv zkr xsgdwh wkhlu ehohliv derxw

wkh suredelolw| ri d vxffhvvixo dwwdfn dqg pd| h�hfwlyho| dwwdfn wkh fxuuhqf|1 Lq

dgglwlrq/ li wkh iudfwlrq +q4, ri �upv ghflgh wr frqwlqxh surgxflqj iru wkh qh{w

shulrg zklfk fruuhvsrqgv wr q5 @ q4> wkhq wkh iudfwlrq +4 � q4, fdq*w vhoo wkh
uhdo hvwdwh jrrg dqg ghidxowv rq lwv ordq1 Wklv zloo glvwuhvv wkh grphvwlf edqnv

zklfk lq wxuq pd| ghidxow rq lwv iruhljq ordqv djjudydwlqj wkh fxuuhqw dffrxqw

gh�flw +ehfdxvh wkh jryhuqphqw jxdudqwhh iruhljq ordqv,1

Lq fdvh ri d vshfxodwlyh dwwdfn/ wkh jryhuqphqw uhdfwv1 Lw fdq ghihqg wkh

sdulw| e| udlvlqj wkh lqwhuhvw udwh ru dedqgrq lw li lw lv ohvv frvwo| wr gr wkdw1

Iljxuh +7, vxppdul}h wkh srvvleoh vlwxdwlrqv dw w @ 5=
H!flhqw grphvwlf edqnv= grq*w ohqg wr wkh iudfwlrq +4 � q4, ri �upv wkdw

glvdsshdu dqg wkh uhdo hvwdwh jrrg uhpdlq wkh surshuw| ri wkh krxvkrog1 Rqo|

wkh iudfwlrq q4 ri �upv duh eruurzhg ordqv wr surgxfh1 Ghvslwh wkh ghfolqh ri wkh

iruhljq ordqv dprxqw/ wkh dprxqw ri ordqv wr prvw h!fhqw �upv lqfuhdvh zklfk

hqfrxudjh wkhp wr surgxfh pruh1 Exw/ grphvwlf sulfhv ghfuhdvhg lq uhvsrqvh

wr wkh h{sruw*v ghfuhdvh dqg wklv pd| olplw wkh surgxfwlrq lqfuhdvh1 Zh zloo

vhh wkdw lq vhfwlrq 6/ wkdw wkh rxwsxw ohyho grq*w ghfuhdvh vkduso| ru pd| hyhq

lqfuhdvh1

Revhuylqj wkh jrrg uhdfwlrq ri wkh hfrqrp|/ vshfxodwruv zloo lqihu wkdw wkh

�{hg sdulw| lv fuhgleoh dqg wkdw wkh suredelolw| ri d vxffhvvixo dwwdfn ri wkh

fxuuhqf| lv }hur1 Lq wklv fdvh/ wkhuh lv qr vshfxodwlyh suhvvxuh/ wkh h{fkdqjh

udwh lv pdlqwdlqhg dqg wkh h{rjhqrxv vkrfn vhuyhg wr fohdq wkh hfrqrp| iurp

lqh!flhqw �upv1 Iljxuh +8, vxppdul}h wkh hfrqrp| uhdfwlrq lq wkh fdvh ri

h!flhqw edqnv1

Wkh Wklug Shulrg=

Vxssrvh wkdw wkh sdulw| lv pdlqwdlqhg dw gdwh w @ 5 dqg ohw xv ghvfuleh zkdw

pd| kdsshqv gxulqj wkh wklug shulrg1

Fdvh ri lqh!flhqw grphvwlf edqnv =

0 Li q5 @ q4 wklv phdqv wkdw grphvwlf edqnv duh qrw sdlg dq lpsruwdqw vkduh

ri wkhlu ordqv dqg uhdol}h wkdw wkh| zhuh lqh!flhqw ehfdxvh ri wkhlu ulvn| ordqv1

Lq wklv fdvh/ wkhuh pd| eh d fuhglw fuxqfk dqg hyhq prvw h!flhqw �upv fdq*w

�qg vx!flhqw ixqgv1

0 Li q5 ? q4 wklv phdqv wkdw wkh sulfh ri wkh uhdo hvwdwh jrrg lqfuhdvh/ dqg

grphvwlf edqnv frqwlqxh ohqglqj wr lqh!fhqw �upv1 Wkxv/ wkh vkduh ri ulvn|

ordqv pd| lqfuhdvh1

Lq wkh wzr fdvhv ordqv wr wkh surgxfwlyh �upv duh orzhuhg ehfdxvh ri iruhljq

ordqv ghfuhdvh1 Wkh surgxfwlrq dqg h{sruwv ohyhov duh zruvhq1 Vshfxodwruv

dwwdfn wkh fxuuhqf| vlqfh wkh suredelolw| ri dedqgrqlqj wkh sdulw| kdv lqfuhdvhg1

Iru vrph w|shv ri jryhuqphqw/ wkh sdulw| zloo eh dedqgrqhg dqg zloo ghsuhfldwh

odujho|1
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Zh zloo vhh lq vhfwlrq 6 krz gdqjhurxv lv wkh frfnwdlo ri lqfuhdvhg ulvn| ordqv

dqg ghfuhdvhg iruhljq ordqv dqg krz lw ehfrphv pruh dqg pruh kdupixo zlwk

wlph li wkh �qdqfldo iudjlolw| frqwlqxh wr eh ljqruhg1

Fdvh ri h!flhqw grphvwlf edqnv =

Wkh hfrqrp| vlwxdwlrq jrhv ehwwhu lq doo fdvhv exw rqh wkdw vkrxog eh qrwhg=

li wkhuh zdv vshfxodwlyh suhvvxuh dw gdwh w @ 4 dqg wkh jryhuqphqw ghflghg wr

pdlqwdlq wkh sdulw| xvlqj wkh lqwhuhvw udwh dup/ wkhq wkh frvw ri wklv fkrlfh lv

ihow gxulqj wkh wklug shulrg1 Wklv lv ehfdxvh rqo| dw wkh ehjlqqlqj ri wkh wklug

shulrg wkdw edqnv dgmxvw lwv lqwhuhvw udwh rq ordqv1 Zh zloo jlyh dq h{dpsoh ri

wklv vlwxdwlrq lq qh{w vhfwlrq1

L dqdo|}hg zkdw pd| kdsshqv gxulqj wkh wklug �uvw shulrgv1 Wkh prvw lp0

sruwdqw phfkdqlvpv wkdw fdq wuljjhu d fxuuhqf| fulvlv zhuh ghvfulehg dqg zloo

rffxu qh{w shulrgv li wkh sdulw| zdv qrw dedqgrqhg1 Qrz ohw xv sdvv wr wkh

qxphulf looxvwudwlrq ri zkdw zdv wkhrulwlfdoo| dqdo|}hg1

6 Wkh Qxphulf Vlpxodwlrqv

Zkhwkhu grphvwlf edqnv duh h!flhqw ru qrw/ wkh w|sh ri wkh jryhuqphqw dqg

vshfxodwruv* ehohliv derxw lw/ wkh lqwhuqdlrdqo ohqghuv* ehkdylru dqg wkh sur0

gxfwlylw| glvwulexwlrq ri grphvwlf �upv fdudfwhulvh wkh �qdqfldo iudjlolw| ri wkh

hfrqrp| dqg lwv yxoqhudelolw| wr d qhjdwlyh vkrfn lq wkh iruhljq jrrg sulfh1 L

qxphulfdoo| �qg yhu| lqwhuhvwlqj ihdwxuhv frq�uplqj wkdw wkh fxuuhqf| fulvhv

hyroyh wkurxjk frpsolfdwhg lqwhudfwlrqv ehwzhhq grphvwlf edqnv/ lqwhuqdwlrqdo

ohqghuv/ vshfxodwruv dqg wkh jryhuqphqw1

614 Wkh Prgho Sdudphwul}dwlrq

Wkh sdudphwhuv*ydoxhv duh h{srvhg lq dsshqgl{ D1 Wkh| zdv fkrvhq vr wkdw wkh

gdwh w @ 3 kdyh wkh iroorzlqj fdudfwhulvwlfv=

� Iruhljq fdslwdo dv uhsuhvhqwhg e| iruhljq ordqv fryhuv wkh fxuuhqw dffrxqw

gh�flwv

� Wkh �{hg h{fkdqjh udwh lv fuhgleoh ehfdxvh lw fruuhvsrqgv h{dfwo| wr wkdw

zklfk zrxog eh hvwdeolvkhg lq fdvh ri  h{leoh h{fkdqjh uhjlph/

� Wkh lqlwldo sulfh ri grphvwlf jrrg fohdu wkh pdunhw ri wkh wudghg jrrg/

� Wkh jryhuqphqw iruhljq dvvhwv duh odujho| vxshulru wr wkh plqlpxp uh0

txluhg ohyho/
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61414 Wkh Jryhuqphqw w|sh dqg vshfxodwruv ehohliv

Dv ghvfulehg lq 5=:=4 wkh vshfxodwruv* ehohli derxw wkh jryhuqphqw w|sh lv uhsuh0
vhqwhg e| d xqlirup glvwulexwlrq lqlwldoo| gh�qhg ryhu ^ {

�
3 / �{ `1 Lq wklv vhfwlrq/

zh vxssrvh wkdw iru d jlyhq w|sh +{, zh kdyh

{
�
3 @ {� �{

�{ @ {. �{

Vr wkdw +� , fdq eh ylhzhg dv wkh suhflvlrq ri vshfxodwruv* lqihuhqfh ri wkh

jryhuqphqw w|sh1 Zkhq � ghfuhdvh vshfxodwruv ehfrph pruh suhflvh1 +L ydulhg

� ehhwzlq 3( dqg 83(,
L ydulhg wkh pdjqlwxgh ri wkh qhjdwlyh jrrg +I,0sulfh vkrfn dqg ghwhuplqh

wkh lpsdfw ri wkh jryhuqphqw w|sh dqg vshfxodwruv* lqihuhqfh suhflvlrq rq wkh

dedqgrq ri wkh �{hg sdulw|1 Wkh iroorzlqj sursrvlwlrq vxppdul}h wkh prvw

lpsruwdqw uhvxowv =

Sursrvlwlrq 4 = Iru d jlyhq vkrfn pdjqlwxgh �> vshfxodwruv pd| ryhuydoxh ru

xqghuydoxh wkh suredelolw| ri dedqgrqlqj wkh shj1 Wkxv/ wkh| pd| dwwdfn wkh fxu0

uhqf| exw wkh jryhuqphqw pdlqwdlqv wkh shj1 Wkh gl�huhqfh +lq devroxwh ydoxh,

ehwzhhq wkh vxemhfwlyh dqg uhdo suredelolwlhv lv lqfuhdvlqj zlwk � +l1h1 ghfuhdvlqj

zlwk wkh lqihuhqfh suhflvlrq,1

Wkh uhdo suredelolw| ri dedqgrqlqj wkh shj lv wkh suredelolw| h{0srvw1 Lw

wdnhv wzr ydoxhv= }hur ru rqh1 Lw lv rqh zkhq wkh vshfxodwlyh dwwdfn vxfhvvhv

dqg }hur li qrw1 Sursrvlwlrq 4/ xqghuo| wkh uroh ri vshfxodwruv* lqihuhqfh suhfl0

vlrq1 Li vshfxodwruv lqihu wkh jryhuqphqw w|sh zlwk d jrrg suhflvlrq wkhq wkhlu

h{shfwdwlrqv derxw wkh jryhuqphqw*v uhdfwlrq wr wkhlu dwwdfn zloo eh uhdol}hg lq

prvw fdvhv1 Lq wkh frqwudu| fdvh/ wkhlu dfwlrq lv vxerswlpdo vlqfh wkh| fdq orvh

prqh| li wkhlu vshfxodwlyh dwwdfn idlov ru orvh wkh rffdvlrq wr pdnh kljk sur�wv

ehfdxvh wkhlu orzhu vshfxodwlyh suhvvxuh frqvwudlqwv wkh jryhuqphqw wr dedqgrq

wkh shj1

Sursrvlwlrq 5 = Iru jlyhq vkrfn pdjqlwxgh � dqg lqihuhqfh suhflvlrq � > wkh

uhdo dqg vxemhfwlyh suredelolwlhv ri dedqgrqlqj wkh shj duh ghfuhdvlqj zlwk wkh

jryhuqphqw w|sh {1

Sursrvlwlrq 5 phdqv vlpso| wkdw zkhq wkh frvw ri dedqgrqlqj wkh shj lq0

fuhdvhv +{ lqfuhdvhv, vshfxodwruv* h{shfwdwlrqv derxw d vxffhvvixo vshfxodwlyh

dwwdfn ghfuhdvhv dqg vr grhv wkh uhdo suredelolw|1

Sursrvlwlrq 6 = Iru d jlyhq pdjqlwxgh vkrfn �
l, wkhuh h{lvw vrph jryhuqphqw w|shv iru zklfk wkh sdulw| lv dedqgrqhg +dqg

rwkhuv iru zklfk wkh sdulw| lv pdlqwdlqhg, iru dq| lqihuhqfh suhflvlrq/ � 1

ll, Iru vrph jryhuqphqw w|shv/ wkh vshfxodwruv* lqihuhqfh suhflvlrq frqglwlrq

wkh dedqgrq ru wkh pdlqwdlq ri wkh shj1
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Vrph jryhuqphqwv pd| wdnh dgydqwdjh iurp wkhlu w|sh*v sulydwh lqirupdwlrq1

Wklv lv wkh fdvh zkhq vshfxodwruv* lqihuhqfh lv qrw suhflvh dqg wkh vshfxodwlyh

suhvvxuh wkh| pdnh fdq eh dwwhqxdwhg e| wkh jryhuqphqw1 Fdvh ll, ri sursrvl0

wlrq 6 phdqv wkdw wkh jryhuqphqw zrxog dedqgrq wkh sdulw| li wkh vshfxodwlyh

suhvvxuh lv pruh vhyhuh ru htxlydqwo| vshfxodwruv*lqihuhqfh pruh suhflvh1

Lq wkh rwkhu kdqg/ fdvh l, whoov xv wkdw iru d jlyhq vkrfn pdjqlwxgh / wkh frvw

ri dedqgrqlqj wkh sdulw| lv vr orzhu wkdw wkh jryhuqphqw dedqgrq wkh shj hyhq

li wkh vshfxodwlyh suhvvxuh lv orz1 Rq wkh rssrvlwh/ zkhq wkh w|sh { lv kljk/ hyhq

kljk vshfxodwlyh suhvvxuh grq*w ohdg wr wkh dedqgrq ri wkh shj1

61415 Wkh pdjqlwxgh ri wkh vkrfn dqg wkh edqnlqj v|vwhp w|sh

Sursrvlwlrq 7 = Iru jlyhq jryhuqphqw w|sh { dqg vshfxodwruv* lqihuhqfh suh0

flvlrq � > wkhuh h{lvwv d pdjqwxgh ri vkrfn �� vxfk wkdw

l, Iru d vkrfn � A �� vshfxodwruv dwwdfn wkh fxuuhqf| dqg wkh sdulw| lv

dedqgrqhg dw gdwh w @ 4/ qr pdwwhu wkh w|sh ri grphvwlf edqnv1

ll, Iru d vkrfn � @�� vshfxodwruv dwwdfn wkh fxuuhqf| dqg wkh jryhuqphqw

ghihqgv wkh sdulw| e| udlvlqj wkh lqwhuhvw udwh1

lll, Iru d vkrfn � ? �� wkhuh lv qr vshfxodwlyh dwwdfn dqg wkh sdulw| lv

pdlqwdlqhg dw gdwh w @ 4=

Fdvh l, ri wklv sursrvlwlrq phdqv wkdw wkh vkrfn fdq eh wkh rqo| fdxvh

ri dedqgrqlqj wkh sdulw| dw gdwh w @ 41 Wklv kdsshqv ehfdxvh h{sruwv idoov

vkduso| zklfk d�hfwv wkh fxuuhqw dffrxqw dqg orzhuv uhvhuyhv wr wkhlu plqlpxp

shuplwwhg ohyho1 Dzduh ri wklv vlwxdwlrq/ vshfxodwruv dwwdfn wkh fxuuhqf| dqg

wkh jryhuqphqw fdq*w ghihqg wkh sdulw|1

Lq fdvh ll, wkh vkrfn pdjqlwxgh lv vxfk wkdw wkh jryhuqphqw ghihqgv wkh

sdulw| djdlqvw vshfxodwlyh dwwdfnv e| udlvlqj wkh lqwhuhvw udwh1

Sursrvlwlrq 8 = Iru jlyhq jryhuqphqw w|sh { dqg vshfxodwruv* lqihuhqfh suh0

flvlrq �> ohw*v frqvlghu d vkrfn � ? �� zkhuh �� lv gh�qhg lq sursrvlwlrq 7/

wkhq

l, li grphvwlf edqnv duh h!flhqw wkh hfrqrp| uhvlvwv wr wkh vkrfn= wkh sdulw|

lv pdlqwdlqhg +iru w � 4, dqg wkh pdfurhfrqrplf lqglfdwruv duh jrrg1

ll, li grphvwlf edqnv duh lqh!flhqw wkh sdulw| zloo eh dedqgrqhg1 Wkh gdwh ri

wkh sdulw| dedqgrq ghshqgv rq wkh sulfh ri wkh uhdo hvwdwh jrrg dqg wkh pdjqlwxgh

ri wkh vkrfn1 Iru d orz sulfh ri wkh uhdo hvwdwh jrrg/ wkh sdulw| zloo eh pdlqwdlqhg

dw gdwh w @ 5 dqg dedqgrqhg odwhu=Zkhuhdv/ iru kljk sulfh ri wkh uhdo hvwdwh jrrg/

wkh sdulw| lv dedqgrqhg dw gdwh w @ 5=
lll, li fdvh ll, wkh pdjqlwxgh ri wkh fxuuhqf| fulvhv +phdvxuhg dv wkh udwh ri

ghydoxdwlrq ri wkh fxuuhqf|, dqg lwv qhjdwlyh lpsdfw rq wkh hfrqrp| lqfuhdvhv

zlwk wkh gdwh ri lwv rffxuhqfh1
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7 Frqfoxvlrq

Wkh sdshu suhvhqwv d jhqhudo htxloleulxp prgho vxjjhvwlqj vrph vfulswv iru

wkh wuljjhulqj hyhqw ri wkh Dvldq �qdqfldo fulvhv ri 4<<: dv uhsuhvhqwhg e| wkh

dedqgrq ri Wkdlodqg dqg Nruhd ri wkhlu �{hg hfkdqjh udwh1

Wkh prgho vkrzv wkdw wkhuh duh gl�huhqw srvvleoh vfulswv wkdw ohdg wr wkh

dedqgrq ri wkh �{hg sdulw|/ zlwk gl�huhqw glvwuhvv ohyhov wr wkh hfrqrp|1 Khqfh/

wkh sdulw| fdq eh dedqgrqhg dw wkh �uvw shulrg dv d uhvxow ri d kljk qhjdwlyh

vkrfn ri wkh wudghg jrrg sulfh zklfk gdpdjh wkh iruhljq dvvhw uhvhuyhv dqg

frqvwudlqwv wkh jryhuqphqw wr fdslwxdowh lq wkh idfh ri hyhq orz vshfxodwlyh

suhvvxuh1

Wkh vhfrqg vfulsw fruuhvsrqgv/ wr wkh fdvh zkhuh wkh sdulw| lv pdlqwdlqhg dw

wkh hqg ri wkh �uvw shulrg exw dedqgrqhg dw wkh hqg ri wkh vhfrqg shulrg1 Wklv

rffxuv zkhq grphvwlf edqnv duh lqh!flhqw dqg wkh vkduh ri ulvn| ordqv lqfuhdvhv

vkduo| gxulqj wkh vhfrqg shulrg olplwlqj wkh dffhvv ri wkh h{sruwv vhfwru wr ordqv

dqg fdxvlqj wkh idoo ri h{sruwv dqg lqfuhdvlqj vshfxodwlyh suhvvxuh1

Wkh wklug vfulsw fruuhvsrqgv/ wr wkh fdvh zkhuh wkh sdulw| lv pdlqwdlqhg

xqwlo gdwh w @ 5 exw dedqgrqhg dw wkh hqg ri wkh wklug shulrg1 L vkrzhg wkdw

lq wklv fdvh/ wkh fxuuhqf| fulvhv lv pruh vhyhuh vlqfh wkh ghydoxdwlrq lv juhdwhu

wkdq wkdw ri wkh wzr rwkhu fdvhv1 Wklv vfulsw rffxuv/ zkhq wkh vkduh ri wkh ulvn|

ordqv lv qrw yhu| lpsruwdqw gxulqj wkh vhfrqg shulrg exw udlvhv zlgho| gxulqj

wkh wklug shulrg/ fdxvlqj d vkdus ghfuhdvh lq wkh surgxfwlrq ohyho/ h{sruwv dqg

iruhljq dvvhwv uhvhuyhv1 Wklv vxlwv wkh prvw wr zkdw kdsshqhg lq Wkdlodqg zkhuh

wkh �qdqfldo iudjlolw| ri wkh hfrqrp| zdv ljqruhg iru pdq| |hduv1

Wkh prgho xqghuolhv wkh fuxfldo uroh ri wkh edqnlqj v|vwhp lq vrph fxuuhqf|

fulvhv vfulswv1 Lq idfw/ zh vkrzhg wkdw/ xqghu fhuwdlq frqglwlrqv/ dq h!flhqw

edqnlqj v|vwhp hqdeohv wkh hfrqrp| wr uhvlvw wr wkh vkrfn1 Zkhuhdv/ dq lqh!0

flhqw rqh wuljjhuv lw wr d fxuuhqf| fulvhv1

Wkh lqqrydqw uhvxow ri rxu prgho duwlfxodwhv rq wkh vshfxodwruv0jryhuqphqw*v

lqwhudfwlrq1 L �qg d srvvleoh h{sodqdwlrq iru wkh vxgghq fkdqjh ri lqyhvwruv*

h{shfwdwlrqv zklfk lv dvvxphg lq wkh vhoi0ixo�oolqj prghov ri fxuuhqf| fulvhv1 Lq

idfw zh vkrzhg wkdw vshfxodwruv* h{shfwdwlrqv derxw wkh dedqgrq ri wkh �{hg

sdulw| pd| vxgghqo| fkdqjh lq uhvsrqvh wr d voljkw yduldwlrq ri wkhlu lqihuhqfh*v

suhflvlrq derxw wkh jryhuqphqw w|sh wuljjhulqj wkh hfrqrp| wr d fxuuhqf| fulvhv1

Lq wklv prgho/ wkhuh lv rqo| rqh uhdo hvwdwh jrrg zlwk dq h{rjhqrxv sulfh1

Dq h{whqvlrq ri wkh prgho lv wr lqfoxgh d whfkqrorj| surgxfwlrq dqg d pdunhw

iru uhdo hvwdwh jrrgv1 Wklv zrxog hqdeoh xv wr frqvlghu d pruh uhdolvwlf xvh ri

ulvn| ordqv dqg wr frqvwuxfw d vshfxodwlyh exeeoh lq wkh uhdo hvwdwh jrrg sulfh/

shuplwwlqj d ehwwhu xqghuvwdqglqj wkh fulvhv vfulsw ri Wkdlodqg1

Rq wkh edvlv ri wklv prgho*v uhvxowv/ zh zloo vwxg| wkh qh{w vwdjh ri wkh Dvldq

�qdqfldo fulvhv zklfk lv wkh frqwdjlrq wr wkh rwkhu dvldq frxqwulhv1
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Uhihuhqfhv

41 Edffkhwwd Sklolssh dqg H1Y1 Zlqfrrs +4<<;, �Fdlwdo Iorzv wr Hphujlqj

Pdunhwv= Olehudol}dwlrq/ Ryhuvkrrwlqj dqg Yrodwlolw|�/ QEHU Zrunlqj

Sdshu Qr1 98631

51 Exuqvlgh1 Fudlj/ Pduwlq Hlfkhqedxp dqg Vhujlr Uhehor +5333, �Rq wkh

Ixqgdphqwdov ri Vhoi0Ixo�oolqj Vshfxodwlyh Dwwdfnv�/ QEHU Zrunlqj Sd0

shu Qr1 :8871

61 Exuqvlgh1 Fudlj/ Pduwlq Hlfkhqedxp dqg Vhujlr Uhehor +4<<<, �Khgjlqj

dqg Ilqdqfldo Iudjlolw| Lq Il{hg H{fkdqjh Udwh Uhjlphv�/ QEHUZrunlqj

Sdshu Qr1 :4761

71 Fkdqj/ Urehuwr dqg Yhodvfr +4<<:, �Ilqdqfldo Iudjlolw| dqg wkh H{fkdqjh

Udwh Uhjlph�/ QEHU Zrunlqj Sdshu Qr1 979<1

81 Gud}hq Doodq +4<<<, �Lqwhuhvw Udwh Ghihqvh Djdlqvw Vshfxodwlyh Dwwdfn

Xqghu Dv|pphwulf Lqirupdwlrq�/ zzz1evrv1xpg1hgx2hfrq2Gud}hq2ghihqvh1sgi

91 Iorrg1 Urehuw dqg Shwhu Jduehu +4<;7, �Froodsvlqj H{fkdqjh Udwh Uhjlphv=

Vrph Olqhdu H{dpsohv�/ Mrxuqdo ri Lqwhuqdwlrqdo Hfrqrplfv1 4:/ 40461

:1 Iorrg1 Urehuw dqg Mhdqqh Rolylhu +5333, � Dq Lqwhuhvw Udwh Ghihqvh ri d

Il{hg H{fkdqjh Udwh �/ LPI Zrunlqj Sdshu ZS233248<1

;1 Iorrg1 Urehuw dqg Q1S1 Pdulrq +4<<;, �Shuvshfwlyhv rq wkh Uhfhqw Fxu0

uhqf| Fulvlv Olwhudwxuh�/ QEHU Zrunlqj Sdshu Qr1 96;31

<1 Kdjjdug1 Vwhskdq +5333, �Wkh Srolwlfdo Hfrqrp| ri wkh Dvldq Ilqdqfldo

Fulvlv�/ Lqvwlwxwh iru Lqwhuqdwlrqdo Hfrqrplfv/ Zdvklqjwrq1

431 Nuxjpdq1 Sdxo +4<<<, �Edodqfh Vkhhwv/ wkh Wudqvihu Sureohp/ dqg Il0

qdqfldo Fulvlv�/ kwws=22zhe1plw1hgx2nuxjpdq2zzz2Iorrg1sgi

441 Nuxjpdq1 Sdxo +4<:<, �DPrgho ri Edodqfh ri Sdlhphqwv Fulvhv�/ Mrxuqdo

ri Prqh|/ Fuhglw dqg Edqnlqj/ 44/ 6440581

451 Plvknlq1 Iuhghulf V1 +4<<;, �Lqwhuqdwlrqdo Fdslwdo Pryhphqwv/ Ilqdqfldo

Yrodwlolw| dqg Ilqdqfldo Lqvwdelolw|�/ QEHU Zrunlqj Sdshu Qr1 96<31

461 Pruulv1 Vwhskhq dqg K1V1 Vklq +4<<;, �Xqltxh Htxloleulxp lq d Prgho

ri Vhoi0Ixo�oolqj Fxuuhqf| Dwwdfnv�/ Dphulfdq Hfrqrplf Uhylhz/ ;;/ 8;:0

8<:1

471 QEHU +5333, �Fxuuhqf| Fulvhv� Hglwhg e| Sdxo Nuxjpdq1 Wkh Xqlyhuvlw|

ri Fklfdjr Suhvv1
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481 Revwihog1Pdxulfh +4<;9, �Udwlrqdo dqg Vhoi0Ixo�oolqj Edodqfh ri Sdlhphqwv

Fulvhv�/ Dphulfdq Hfrqrplf Uhylhz/ :9/ :50;41

491 Revwihog1 Pdxulfh +4<<7, �Wkh Orjlf ri Fxuuhqf| Fulvhv�/ QEHUZrunlqj

Sdshu Qr1 79731

Dsshqgl{ D

Wkh iroorzlqj suhvhqwv wkh ydoxhv ri gl�huhqw sdudphwhuv ri wkh prgho =

D @ 5=8
d @ 4=8
� @ 3=;8
� @ 3=45
y @ 3=:8
� @ 4=4
� @ 3=8
� @ 4=8
� @ 4
n @ 3=39
f @ 3=34:7
%� @ 4
l @ 7(
l� @ 6(
sK3 @ 4
�
s
I

3 @ 5
Z3 @ 7=8<
O3 @ 7=76:
\3 @ 5;=:<9
�

\ 3 @ 8
�
i

3 @ 9=<8:
D3 @ 48

Ip @
�

s
I

3 �\3
8%�

I3 @ 4<=45;
FI @ 3=58> 3=83

Dsshqgl{ E
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7KH )LUVW 3HULRG (IIHFWV RI DQ ([RJHQRXV )DOO LQ WKH )RUHLJQ 7UDGDEOH *RRG 3ULFH

[WHUQDO 6KRFN �

'HFOLQH RI WKH

IRUHLJQ JRRG
SULFH

'HFOLQH RI H[SRUWV

'HFOLQH RI GRPHVWLF
SULFHV

'HFOLQH RI UHVHUYHV

'HFOLQH RI IRUHLJQ ORDQV

,I =� !� WKHQ α��� 5LVN\

ORDQV WR WKH IUDFWLRQ ���α��

RI ILUPV LI LQHIILFLHQW EDQNV

δ� ! �� WKH IL[HG SDULW\ LV

RYHUYDOXHG

,I π�  � � VSHFXODWRUV

GRQ·W DWWDFN WKH FXUUHQF\

,I π� !�� VSHFXODWRUV

VXEPLW D GHPDQG

2
1

11
1

i
S

δπ=

,I
1x̂x < WKH JYW

DEDQGRQ WKH IL[HG SDULW\

7KH JRYHUQPHQW OHW WKH

LQWHUHVW UDWH FRQVWDQW DW L

,I
1x̂x > WKH JYW

UDLVH WKH LQWHUHVW UDWH WR

7 KH 6 HFRQG 3HULRG ( IIHFWV LQ WKH &DVH RI , QHIILF LHQW ' RP HVWLF %DQNV

' HFOLQH RI IRUHLJQ ORDQV

, I = � !� WKHQ α �� �

$ IUDFW LRQ ���α ��

R I I LUP V EX\ WKH UHDO

HVWDWH JRRG

' HFOLQH RI WKH RXWSXW

OHYHO
' HFOLQH RI IRUHLJQ ORDQV

' HSHQG RQ WKH

VSHFX ODWLYH SUHVVXUH� WKH

LQWHUHVW UDWH LV
si1
R U L�

, I = � !� WKHQ α ��α �

7KH IUDFWLRQ ���α � � VH OO

WKH UHDO HVWDWH JRRG WR

WKH IUDFW LRQ �α ��α ��

R I I LUP V

, I π�  � � VSHFX OD WRUV GR Q·W
D WWDFN WKH FXUUHQ F\

,I
2x̂x > WKH J YW UD L VH

WK H LQ WHUHV W UD WH WR
si 2

, I π � !�� VSHFXODWRUV

VXEP LW D GHP DQG

2
2

22
2

i
S

δπ=

, I
2

x̂x < WKH J YW

D EDQ G RQ WKH IL[ HG S D ULW\

7KH LQWHUHVW UDWH LV

I L[HG DW L�

, I = � �� WKHQ α � α �

, QFUHDVH RI WKH VKDUH R I

U LVN\ ORDQ V LQ WKH

HFRQRP \

7KH IUDFWLRQ ���α �� RI

I LUP V GHIDXOW R Q ORDQV

                t=1,    if the fixed parity is not
abandoned

3RVVLEH VLWXD WLRQV D W W  �
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7KH 6HFRQG 3HULRG (IIHFWV LQ WKH &DVH RI (IILFLHQW 'RPHVWLF %DQNV

3RVVLEOH VLWXDWLRQV DW W � 3RVVLEH VLWXDWLRQV DW W  �

,I WKHUH LV VSHFXODWLYH SUHVVXUH

DQG WKH IL[HG SDULW\ LV PDLQWDLQHG

'HFOLQH RI IRUHLJQ ORDQV

1R VSHFXODWLYH SUHVVXUH

,I =� !� WKHQ α���

2QO\ WKH IUDFWLRQ α� RI

ILUPV ZLOO EH OHQW IXQGV

6OLJKW �1R GHFOLQH RI
WKH RXWSXW OHYHO DQG

VWDELOL]HG H[SRUWV

6WDELOL]DWLRQ RI IRUHLJQ

ORDQV OHYHO DQG UHVHUYHV

/RZ VSHFXODWLYH SUHVVXUH�

1R VSHFXODWLYH SUHVVXUH
0DLQWDLQ RI WKH IL[HG

SDULW\

1R VSHFXODWLYH SUHVVXUH

10

20

30

40

50

Inference Precision
10

20

30

40

50

Shock Magnitude

0

0.25

0.5

0.75

1

Subjective Probability

10

20

30

40

50

Inference Precision

10

20

30

40

50

Inference Precision
10

20

30

40

50

Shock Magnitude

0

0.25

0.5

0.75

1

Subjective Probability

10

20

30

40

50

Inference Precision

t  1, x  15, Real Probability  f +Inference Precision ,
Shock Magnitude /

10
20

30

40
50

Inference Precision
10

20

30

40

50

Shock Magnitude

0
0.25

0.5
0.75

1

Real Probability

10
20

30

40
50

Inference Precision
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t  2, CF  0.25 , x  15, Real Probability  f +Inference
Precision , Shock Magnitude /

10

20

30

40

50

Inference Precision
10

20

30

40

50

Shock Magnitude

-1

-0.5

0

0.5

1

Real Probability

10

20

30

40

50

Inference Precision

t  2, CF  0.25 , x  15, Exchange Rate  f +Inference
Precision , Shock Magnitude /

10

20

30

40

50

Inference Precision
10

20

30

40

50

Shock Magnitude

0

0.5

1

1.5

2

Exchange Rate

10

20

30

40

50

Inference Precision

t  3, CF  0.25 , x  15, Subjective Probability  f +
Inference Precision , Shock Magnitude /

10

20

30

40

50

Inference Precision
10

20

30

40

50

Shock Magnitude

0

0.25

0.5

0.75

1

Subjective Probability

10

20

30

40

50

Inference Precision

t  3, CF  0.25 , x  15, Real Probability  f +Inference
Precision , Shock Magnitude /

10

20

30

40

50

Inference Precision
10

20

30

40

50

Shock Magnitude

0

0.25

0.5

0.75

1

Real Probability

10

20

30

40

50

Inference Precision

t  3, CF  0.25 , x  15, Exchange Rate  f +Inference
Precision , Shock Magnitude /

10

20

30

40

50

Inference Precision
10

20

30

40

50

Shock Magnitude

1

1.5

2

2.5

3

Exchange Rate

10

20

30

40

50

Inference Precision
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&RPSRUWHPHQW� j OD SUHPLqUH SpULRGH� GH TXHOTXHV JUDQGHXUV PDFURpFRQRPLTXHV

HQ IRQFWLRQ GH O
DPSOLWXGH GX FKRF

���

���

��

�

�

��

��

��

��

��

��

W �� HW W � SRXU GHV DPSOLWXGHV FURLVVDQWHV GH FKRF

3URGXFWLRQ

([SRUWDWLRQV

,PSRUWDWLRQV

%DODQFH &RXUDQWH

3UrWV (WUDQJHUV

1LYHDX GHV UpVHUYHV

39 %

t=0 t=1

0 %

)LUVW 3HULRG �,QIHUHQFH 3UHFLVLRQ  �����

,PSDFW RI WKH 6KRFN 0DJQLWXGH RQ VRPH )XQGDPHQWDOV

W � DQG W � IRU LQFUHDVLQJ VKRFN PDJQLWXGH

Output level

Exports

Imports

Current Account

Foreign Loans

Reserves

,PSDFW GH O
DPSOLWXGH GX FKRF� j OD SUHPLqUH SpULRGH� VXU OH PDLQWLHQ GH OD SDULWp IL[H GX WDX[ GH FKDQJH

OH WDX[ G
LQWpUrW� OD SUREDELOLWp VXEMHFWLYH �GHV VSpFXODWHXUV� G
DEDQGRQ GH OD SDULWp IL[H HW GH OD IUDFWLRQ G

ILUPHV SURGXFWLYHV �SRXU W ��

�

���

�

���

�

���

�

W �� HW W � SRXU GHV DPSOLWXGHV FURLVVDQWHV GH FKRF

$OID

7DX[ GH FKDQJH

3UREDELOLWp VXEMHF

G
DEDQGRQ GH OD S

7DX[ G
LQWpUrW

t=1t=
39 %3 %

W � DQG W � IRU LQFUHDVLQJ VKRFN PDJQLWXGH

Alfa

Exchange rate

Speculators' subje

probability

Interest rate

)LUVW 3HULRG �,QIHUHQFH 3UHFLVLRQ  �����

,PSDFW RI WKH 6KRFN 0DJQLWXGH RQ WKH ([FKDQJH 5DWH� ,QWHUHVW 5DWH�

6XEMHFWLYH 3UREDELOLW\ DQG WKH )UDFWLRQ RI 3URGXFWLYH )LUPV

��

�

�

��

��

��

��

��

��

�� �� �� �� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���

$PSO LWXGHV FURLVVDQWHV GX FKRF D\DQW O LHX j W �

3

(

,P

%

3

1

Ou

Ex

Imp

Cu

Fo

Re

)LUVW SHULRG VKRFN P DJQLWXGH

6HFRQG 3HULRG� &DVH RI (IILFLHQW %DQNV �,QIHUHQFH 3UHFLVLRQ  ����

,PSDFW RI WKH )LUVW 3HULRG 6KRFN 0DJQLWXGH RQ VRPH )XQGDPHQWDOV

�

���

���

���

���

�

���

�� �� �� �� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���

$PSOLWXGHV FURLVVDQWHV GX FKRF D\DQW OLHX j OD SUHPLqUH SpULRGH

$OID

7DX[ GH FKDQJH

3UREDELOLWp

VXEMHFWLYH

G
DEDQGRQ GH OD

SDULWp
7DX[ G
LQWpUrW

Alfa

Exchange rate

Speculators ' 

subjective probability

Interest rate

)LUVW SHULRG VKRFN PDJQLWXGH

6HFRQG 3HULRG� &DVH RI (IILFLHQW %DQNV �,QIHUHQFH 3UHFLVLRQ  ����

,PSDFW RI WKH )LUVW 3HULRG 6KRFN 0DJQLWXGH RQ WKH ([FKDQJH 5DWH� ,QWHUHVW 5DWH�

6SHFXODWRUV
 6XEMHFWLYH 3UREDELO LW\ DQG WKH )UDFWLRQ RI 3URGXFLYH )LUPV
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�

�

��

��

��

��

��

��

�� �� �� �� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���

3URGXFWLRQ

([SRUWDWLRQV

,PSRUWDWLRQV

%DODQFH &RXUDQWH

3UrWV (WUDQJHUV

1LYHDX GHV UpVHUYHV

Output level

Exports

Imports

Current Account

Foreign Loans

Reserves

)LUVW SHULRG VKRFN PDJQLWXGH

6HFRQG 3HULRG� &DVH RI ,QHILFLHQW %DQNV �&) ����� ,Q IHUHQFH 3UHFLVLRQ  ����

,PSDFW RI WKH )LUVW 3HULRG 6KRFN 0DJQLWXGH RQ VRPH )XQGDPHQWDOV

�

���

���

���

���

�

���

�� �� �� �� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���

$OID

7DX[

3URED

G
DEDQ

7DX[

3UrWV

Alfa

Exchang

Speculat

probabili

Interest 

Fraction 

)LUVW SHULRG VKRFN PDJQLWXGH

6HFRQG 3HULRG� &DVH RI ,QHIILFLHQW %DQNV �&) ����� ,QIHUHQFH 3UHFLVLRQ  

,PSDFW RI WKH )LUVW 3HULRG 6KRFN 0DJQLWXGH RQ WKH ([FKDQJH 5DWH� ,QWHUHV

6SHFXODWRUV
 6XEMHFWLYH 3UREDELOLW\ DQG WKH )UDFWLRQ RI 3URGXFLYH )LUP

���

��

�

�

��

��

��

��

��

��

�� �� �� �� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���

3URGXFWLRQ

([SRUWDWLRQV

,PSRUWDWLRQV

%DODQFH &RXUDQWH

3UrWV (WUDQJHUV

1LYHDX GHV UpVHUYHV

)LUVW SHULRG VKRFN PDJQLWXGH

Output level

Exports

Imports

Current Account

Foreign Loans

Reserves

6HFRQG 3HULRG� &DVH RI ,QHIILFLHQ W %DQNV �&) ����� ,QIHUHQFH 3UHFLVLRQ  ����

,PSDFW RI WKH )LUVW 3HULRG 6KRFN 0DJQLWXGH RQ VRPH )XQGDPHQWDOV

�

���

�

���

�

���

�� �� �� �� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���

$OID

7DX

3UR

G
DE

7DX

3UrW

)LUVW SHULRG VKRFN PDJQLWXGH

Alfa

Ex ch

Spec

subj

Inter

Frac

6HFRQG 3HULRG� &DVH RI ,QHIILFLHQ W %DQNV �&) ����� ,Q IHUHQFH 3UHFLVLRQ ����

,PSDFW RI WKH )LUVW 3HULRG 6KRFN 0DJQLWXGH RQ WKH ([FKDQJH 5DWH� ,QWHUHVW 5DWH� 6S

6XEMH FWLYH 3UREDELOLW\ DQG WKH )UDFWLRQ RI 3URGXFLYH )LUPV
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&DV GH EDQTXHV HIILFLHQWHV � &KRF G
DPSOLWXGH ���

(YROXWLRQ GDQV OH WHPSV GH TXHOTXHV JUDQGHXUV PDFURpFRQRPLTXHV

���

���

��

�

�

��

��

��

��

��

��

W � W � W � W �

3URGXFWLRQ

([SRUWDWLRQV

,PSRUWDWLRQV

%DODQFH &RXUDQWH

3UrWV (WUDQJHUV

1LYHDX GHV UpVHUYHV

&DVH RI (IILFLHQW %DQNV

�6KRFN PDJQLWXGH ���� ,QIHUHQFH 3UHFLVLRQ ����

7LPH
V (YROXWLRQ RI VRPH )XQGDPHQWDOV

2XWSXW OHYHO

([SRUWV

,PSRUWV

&XUUHQW $FFRXQW

)RUH LJQ /RDQV

5HVHUYHV

&DV GH EDQ TXHV HIILF LHQWHV � &KR F G 
DPSOLWXGH ���

(YROX WLR Q GDQV OH WHP SV GX QRP UH GH ILUP HV SUR GXFWLYHV�GX WDX[ GH FKDQJH� GH OD

SUR EDELO LWp VX EMHF W LYH G 
DEDQ GR Q GH OD SDULW p HW GX WDX[ G
LQWpUrW

�

� ��

� ��

� ��

� ��

�

� ��

� ��

W � W � W � W �

$ OID

7 D X[ GH F KD QJ

3 UR ED ELOLWp G 
D

GH OD SD ULWp

3 RXUF HQ WD JH G

ULVTX pV

7 D X[ G
LQWp UrW

&DVH RI (IILF LHQW %DQNV

�6KRFN PDJQLWXG H  ��� � ,QIHUHQFH 3 UHF LVLRQ  ��� �

7LPH
V (YROXWLRQ RI WKH ([FKDQJH 5D WH� ,QWHUHVW 5D WH� 6S HFXOD WRUV


6XEMHFWLYH 3 UREDE LO LW\ DQG WK H )UD FWLRQ RI 3 URGXFLYH ) LUPV

A lfa

E xc hange  ra te

S pec u la to rs ' 

s ub jec t ive prob

F rac t ion  o f ris k

In te res t ra te

���

���

��

�

�

��

��

��

��

��

��

W � W � W � W �

3URGXFWLRQ

([SRUWDWLRQV

,PSRUWDWLRQV

%DODQFH &RXUDQWH

3UrWV (WUDQJHUV

1LYHDX GHV

UpVHUYHV

&DVH RI ,QHIILFLHQW %DQNV �&) �����

�6KRFN PDJQLWXGH ���� ,QIHUHQFH 3UHFLVLRQ ����

7LPH
V (YROXWLRQ RI VRPH )XQGDPHQWDOV

2XWSX W OHYHO

([SRUWV

,P SR UWV

&X UUHQ W $FFRXQ W

)R UHLJQ /RDQV

5HVHUYHV

& DV GH EDQTXHV LQHI ILFL HQ WH V � & KRF G 
DP SOL WXGH ��� � &)  ����

( YR OX WLRQ GDQV OH WHP SV GX QRP UH GH ILUP HV SURGXF WLY H V�GX WDX[ GH FKDQJH� GH OD

SUREDELOLWp VXE M H F WLY H G
DEDQGRQ GH OD SDU LWp � GX SRXU FHQ WDJH GHV SUr WV U LVTXpV

H W GX WDX[ G
LQ W pUrW

�

���

�

���

�

���

�

���

W � W � W � W �

$ OID

7DX [ GH

3 UR EDE LOL

G H OD SDU

3R X UFHQ W

ULVTX pV

7DX [ G 
LQ

A lfa

E x chan

S pec u la

s ubjec t i

p robab il

F rac t ion

loans

&DVH RI ,QHII LF LHQW %DQNV �&) ���� �

�6KRFN PDJQLWXGH  ��� � ,QIHUHQFH 3 UHFLVLRQ  ��� �

7 LPH
V (YROXWLRQ RI WK H ([FKDQJH 5D WH� ,QWHUHVW 5D WH� 6SHFXOD WRUV

6XE MHFWLYH 3 UREDE LOLW\ DQG WK H )UDF WLRQ RI 3 URGXFLYH ) LUPV
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