
~IM! § EH {t c ~M*ljll 
- ~jj!§ 831[:0) ~ C 1:, C<O) J: -) f:~LIt)~jj!*ljlt~~BtT ~iJ'-

i:iH~l 8311:: t ,;t, i:~~m~O)jlHT . ffiE3'ft v)..:d..::~~UdjO):J!i!1IJ ~U L, 

jti:O)ffi*~~m~i:*IH:~t-=;Q~': t ~:f:P*T ~ 0 .: tU;!, i:lii!l!m:t~I:;B 

v'-c ~, 1t!! O)m:t~"t"a;J.,Mm~ . JJf'JJm~ t Jj]) t <, "~~;p-:M]~H;t/, 1/­

r li~"t"a; ~" tv' -j l!j:~t-«:£i~~O)£*fn~1.J{rrz:V:T ~ tv' -j }[!I,;t~H:£-:1 

v' -c v' ~ 0 "J i IJ, :J!$IJ 0) Ij: v' § 83t~/fr m~1.J{*,£i~J:jJ.$ ~ if;ilJ t..:: L -C v' ~ t 

v' -j :It x. 1J"t" a; ~ 0 ~l~m:t~i1{1t!!O)m:t~ t ~Ij: ~ 0) ,;t, JtM tv' -j ~1*0) 

Ij: v' 18 ffl1.J{~ IJ 51 ~ ~ n ~ .::. t I: a; ~ 0 ftE 0 -c, i: IM! m ~ ,;t 18 ffl m ~ 

(credit market) t ~1JSf,!'n~ o -'(-O)~, ffi*~ ~~~TJ.,f5ttiJ~ :J"U,,::TO) 

1.J{i:AA~flf11l-~~(jlHT)-ra; IJ, Mm:t~O)fiHjf&,:a;t..::~ ~ O)1.JqIJT.$"t"a;~ o 

~-C, Mm:t~,:;Bv'"(, v'<"?1.J'0)5R14i.J{lj:ltn,!', :J!i!1IJO)lj:v'§831j: 

m~ (it~:M]fij) i1{J::!J.$B':Jlj:jtill'ic51 (/,1/- r li~) ~,£,-rL~if;ilJt..::~ 

Ij:v'O)tJj])~,:, i:lM!m~"t"~~*fn~1.J{rrzJLT~ U;t~R C:>lj:v' o -'(-nt' 

':7:J1.J" i:11i~m~';t, 1t!!O)m~"t"a;~M ' JJf'JJm:t~J:: IJ ,;tJ.,i.J,, :~'t(5E"t" 

a;~tv':bn~ o t..::tx.,!', BBto2 ~ (1927) 0) i:lM!fiSl:Vlt " , 1929~1.J'C:> 

O)*OOO)*f~'lJ'ieO) ~ 1j:1.J":;Blt ~ 3 @H::bt..:: ~iIHT~·lJ'ie~1.J{, f7Ut L -C a; 

If C:> n~ 0 jij[(i:;B v'"( ,;t, 80~1-t0)l!TJr~1tk:!lil' (S&L) o)iiIU~1.J{, * 
i:Mm~':i*~IJ Ij:18ffl1TI:~ (credit crunch) ~51 ~il@,: Lt..:: o 
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!f'¥1:, *OOI:i3lt~3l£I~!fH3El31tl±1970if1-t1.pGtl6i ~::,f.:.iJ{, -t-nl±~JHT 

O)Ji:IMlIllIJrt ~ -t- 0) i i I:, fflJi:Ji:fIJ O);!,tiUlJ*iffi, ~lHTO)-g~UUij~ 0) W~ 

~¥JA:to.::.t-c-a;-:d.:.o -t-O)*it!Jll;, ffl3l£~·~.lHT~,£-g~~~:I)A7· T 

l' fJ - t 7j: 0'::' t ~ 1)flit L -C L i -:J t.:. 0 *OOO)fj(WIH±, ~M § El31t ~, -t­

n~:r.t tt':'3l£/M!iIlIJI3t ~$%H:~~tT ~.::. t 7j: U:~T7j: -::d.:. t ~, ~IMnnj:j 

~~;b¥)-C/f''ti:5EI:L-CLi-J.::.t~f!rlf-cv'~tv'.zJ:-J o '::'nl± , * 
I~JI:.It~ -C, I± ~ iJ' I: ~~HE)(JffO)'iii.:~r I: i:3iJ'n -C ;!,tilllJ ~ n -C ~ t.:. B 2f>:0) 

~AA!frmtj~ § El31t L, ~Ji~B'-Jmj~I:l?£~ L J: -J t T ~ t ~, ~/M!iUlJrt ~-t­

nl:J!.g--::d.:.~I.:~~t Lil[T'::' t i.J{ ~ ;b¥)-C:I~-C-;li, ~.::. t ~7FP~ L -CV' 

*W-i't"I±, (1) Ji:1M!~'ti: ~ i] I ~ g.::. T ;( :tJ.:::;(1. 0)~g~8.g:1§-* ~ ~T 7j: v', 

(2) Ji:M§ eHto) 'b t 't":P}mliX: ~ n~ltnli7j: G 7j: v'~MiUlJrtO)~~t, 4-

f&O)1.fHI: 0V'l~~T 0'::' t ~ § B'-J I: T ~ 0 -t-O)I*J~IH'J. rO) J~ftjf;-C- Mt 

~~n-CqTC if, 2~'t", Ji:1M!mj:jO)~'ti:5E1i~:1§-*L, -t-ni.Jqlmglj 

~JHTO)~ ~ 1-tlt, JHf3l£/M!-;"'- AT1. ~1*,,0)¥Lt& (~I1i~f&tdt ) t v'-:d.:. = 

:I0)~,*'t"0)~'ti:5E1i't";li, 0 .::. t ~ aA G iJ'l: T ~ 0 '0 i ~, = :I0):"f:'* t 

I±, ;li,~~/M!~IMli.J{t.:. t ift~~,£-g~qT7j:-:::> -Cv'-C 'b, 1jn:~1tlt 1.::iI-J 

f~:J~tt ~ >b -:::> -C v' ~ .::. t, -t- 0) -J .z .::. -J Lt.:. fml glj 0) ~1M!~~ 0) fflJ im iJ{ , ~ 

AA~mtj~1*1:¥Lt& L, f§ffl~IjJ§:~ff~~~iJl L -C L i -J .::. t 't";li,~o 2f>:W-i-C­

I±, f.11: , 1ImgIj0)~R~TO)~,£-g~~~~JHT~1tlt (bank run) tIJSfU', ~/M! 

mj:j~1*1:&~f§fflfQ;~~3l£Mf~dt (banking panic) t J: 1v't"lRgIjT~ o 

.::. 0) .. ft~7j:~JHTi.J{Jf~1tltl':;li, V'. ~ G 1:-t-niJ{~1M! -;...- A T1. ~1*1: J1;: iJ{ 

~1lJff~ttiJ{tf:(£T~" tv'-Ji~~Ij7j:F,,'~I±, ~l1i!f!mtjlJ!!lln:3€1:.L , 1tl!.0) 

mj:j-C'y!Gn7j:v'm~'t"ibo o J: < tmGn -Cv,~ J:. -J I':, ;@:W1:jU~:l:I±, 

Ji:I :';RjlHi 0) J \ l' J''\ '7 - F . '7;;t, - 0) 1fJ<*fi t ~J.Hi r~ 0) f§ ffl glj J§:~ f1£ ~ If!j L -C 

filj:;bn-Cv'o o a;~~J.HTiJ(lrHtltl::iI"', -t-niJ{1tl!.O)~qil.:¥Lt& L, ~ 
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/Mnn:ti~{:~I:&~li, -fnli.:. n 1 1:~/Mrm~I:VlEn:i2::Iv-c:'v't.:}\11\'7-

F . "7 i, - ~~*~tl::i!!~ ~ no.:. c I: ~ IJ, it'M'1JU~~~i!ti~ l-c l1 -J 0 

.:. nli]£~f)tjt ~-Wl1: ~-tt-, ~J£:mfJJ ~*~liH:1!iT ~-tt-c l 1 -J 0 .:. 0) J: 

-J I:, ~~~J.lHTO)lIHHt, ftl!0)~M1Jj111-~~""'0)¥~&li, {fi:i~~rmt~O)r,,~ 

~0)h.1: c c'1 0':' c ~ <, ~J£:~m:ti· %'tJrm:til: 'b &%.0)1:&;0 0 ~ 

G I:, ~1~m:tiO)r,,~~~-ml5JIjJRfTO)r,,~~ c {fi:jJ!:"- :J.. j-.b. ~~O)r,,~~ c ,: 7t 

It 0':' c li , 3.1: "~1tlt&{fi:I~;r&'d)1!EO)JJli:~" , 4.1: "lf5cF(f0)0A911-

)..O)~~" , ~G':5.':.t:;v'-c "jJJ:F(f0)0(f.J1I-)..0):"-:J..j-.b." ~~x.7.> 

c ~, ~~~)HlIlT 7.> t.:d6I:*v":f~:il:-:)o 

~ -C, 3 . ,:.t:;It'-C , J.lHT~1-g-lt . ~M~'IJlEO)-fn-t'nO)JJli:~ ~ ;J(d6-C 

~ < 0 ~~~J.lHT~~~1-g-lt ,::i!-J .:cT}v~ii?JJI:t!~ Lt.:o)li, Diamond= 

Dybvig (1983) I: &; --::,f':o l t.:~~ -:J -c, 1~~ O).:c T)v 0) iOC5.E ~ ~,*T 7.> 

.:. c~' GJRfT~1-g-ltO)JJli:~ ~~~ l-C ~ < .:. c ,: l J: -J 0 -f ':'I:.t:;v' -C, 

11f¥R0)/F7t~tt . ;J~M#J;tt~~JJli:~ c ~ -:J -Cv, 0':' c ~{aA G ~,,: ~ n7.> 0 ·11f 

¥RO);J~M#J;ttc li, ~Mmt!':~tlD L -Cv'0*!i~±1*~~'b -:J -Cv'o 11f¥R~{ 

-fn-t'n~~ -:J -C v' 0':' c ~ ~ T 0 ~ G ':, {fi:~;r&ldtli, ~ 1-g-lt ~ 1t!!.0)~ 

M~~ ':f~jjT o{f.flmO) t ~~v'~' G= -:)0) 7' 1 7":7t~ ~ no 0 JJHTr~O) 

'Jt1f~{~1tlti~&0){f.flml: &; O:ti..g- c, fft~m:ti~{-fO){f.flml: &; o:ti..g- I: 

&;0 0 *m-C:'Ii, WJ~~7'17'1, 1&~~7'17'2cl-C7t:fJT~:i1!d6-C~ 

< 0 

4 .-C:'li, lf5cF(f0)~Mm:ti""'0)0A911-)..O)~~~~ x. 0 0 .:. n 1 I:f~*'t 

A91:~Gn-c~t.:Mi{f!-f!fIj~lHI~l!iIJ~~.:c7)V· }\"f- FO))Jj(~c~o':'c~{~ 

~ no 0 ~ G I:, jJJ:F(f 0) 0(f.J ~ 11-).. O)~~ c l -C, 1§fill: ~ 011f¥R0)t!-m . 

m~lHm c It, -:J t.:*!i~±1*r~ O) 'I1f¥Rlfffl O)ftiJil~{lfJ:jrt"&; 0 .:. c ~ ~ G~' 

I: Too 

5.1:, .:.n1I:I!~(f.J':~Gn-c~t.:0(f.J1I-)..O))v-)V~&;lf, -f0) 
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!f'¥~, ;&L)"~I!i-lW1iHiT~ o .:y1!jj89milit ll, (1) l&~t!H!3* (/til1!:i. 

am) ~:J:J.Jfil&f€t~, (2) tt~$IJ~ltm*fj, (3) mm~~~tiuaO)t!W:' m 
:ti~11, (4) /\"'j;';A' ~- H;It$lJ (BIsm$lJ), (5) fjb~:xfl,~ll:.*lJ{i-~ 

;t, ~H~89mll t ll, (6) ffi~f~J~$IJ J3( i-~~T ~ 0 -fO)t;t*, ~ llt'~ 

1Ail!~ AT )-li, -0081]0))v- )vl:lijt~!RI:t..: J: ~.::. t ~ <, T~jj89 . $f~89m 

ilii-*-!ih.-@-tHt, - 00)-e')' rt ll~~t~h~<lli~c.:,~It'.::.ti-ff­

T o -fO)t ~{~fiIlt lla;'fC:Jh~o)Ii, (3) (4) (5) (6)~a;~0 

6.~, '::'hi~:iffi""'l~t..: ~jH~ i-J: 1J,**I:T~t..:.I6~:, I'i1ilijt~.:cT 

)v5tlJTi-T~ o *)].161: 1) A 71:01t'lO)!f;lJ~~fiH·~t..:~It'.:cT)Vi-t!ff­

l, JJHi*IJ JtO)r,,~m.~ i- aJl C:J i,pl: T ~ 0 .::. 0).:cT' )vli , 1980:1fft I:~ ~ t..: 

*OOJlTJ;JJHiO)jdH1UJEi-~l!I3lllt'7.> 0 -fO)?z~'8i-~~iET ~.::. t I: J: -:> 

l, 7 .~*fi llt'~iI!*,JJ3(O)~~ti-fi~ -J 0 1) A 7 IXll91:ru El cj(+.J:I:$m 

~ , 0A7&Il91:~ffi~~~.~ATA,ffi~~~0)~~.~0)~~~~. 

O)~-~i-.:cT~mlJTT7.> o •• ~, 8.~.:cT~i-~-:>l , ~~~J3(* 

~11:0)t..:.I6I:Ii-008fjO)l&~0),7j.~:~ffT ~.::. t ~ <, - 00)-e ')' r t II 

~iI!*IJ J3( i-ft IJ ~'f~ < l li ~ C:J ~ It>'::' t i-ff-T 0 

~iI!m:tiO)If'*~t1 i-~aJlT ~ t..:.I6I:, W.l6I:, -00)~Wi!I!~~ (mfi) 

'h{fflJ~T ~ ~-@-i-~;t l h. J: -) 0 *I-g~f.JE tit' -) 1JIUOOO),7j.~hLf', .::. hli 

fllJ 'b ~IA~rm~I:~R C:J '9, 17U.z IJ~~#Jm:til:..t:Ht ~ 1l::~fflJ~ t I6J t ~a;~o 

~ C:J I:, -m~~l'H:..t:Ht ~1i:JUH€Ii , :1~~:IJ$89~*I-g±'f*i--m~i,p C:J~~ 

~ l, -fh'h{'b t..: c.:, T:f±~i¥-JJVtl i-*fj~RT ~f~!Ui- ·~:t..: lllt)~ t,7j.~-tt 

Lf', '::'hli-m~i-3\:IJ$fI:T~):tJ'::';(Atlt'.z~ o -fh-c'Ii, ~IM!~~O) 

jilJ~'h{~:@~I:mb-:>llt'~1l::~1fiJ~t ~~~.sqi, t' '::'I:a;~ O)~a; 0 
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~ 1;'0 --J~:Ii, 1fr:1M!~~O)ffiJi!Eli, -fO)g-g.:jj(;@1;{'Z'-9L t ~ < Ij: v' I: 

t 1;'1;'V t? -9, g,EfPY"t2lP t? ffi1fr::1f1;{-*~: Rhi:i- ij I ~ te L I:~flJ T .Q 1lT 

fi~tt1;qf:tET.Q::tl:;1;y.Q o ::O)~~i-jlHi!IHrlttiJf'-~ o -f0)~, gm 

/f't(O).:tt,:.QJJl(lNli, fiHIlO)/f71:;:@:ttl:~-::5v'-cv'.Q o -Ji ~, m~1!fli 

~M~~ I: -Jv' -C O)+5tIj:'I'Jlf¥ll i-1~-C v' Ij: v'1;" ;1;y.Q v' li+5tlj:fij¥ll i-~ 

1~T .Q t.: ~ I:. ffl1;{1;'1;' .Q 1;' t? -z";1;y.Q 0 :: nli'I'Jlf¥ll. m t iJf'-Lfn.Q 0 

t :: 01;{, ~Mm:t:YiO)/f't(5Ettli, 1ml5JlJil1i1;{!&1tIt I:;1;y ~ :: to));. I: 

t t ' i t?lj:v' o 1fr:lM!mtlii-~fI-::51t.Q~t£*Ij:/f't(5E~lNli, - -JO)il 

1iO)l&1tlt1;{1ft!O)il1iO)!&1tltl:r~& L, -Jv' I: li~j\ij~:,,- A T .A:@:1*1;{~ 

~ L -C L i ~ 1lTfi~tt1;{ ;1;y.Q :: t I: J:: .Q 0 :: ~ L t.:~~Ii1fr:M~i1iU:: iJf'-I;I:'n 

.Q 0 J::"'? -C , 1fr:Mmtlil: j3 It.Q i~~IJ Ij: rll~~Ii, il:@:lj:g-g.:jj(1t!H:;1;y.Q il1i 

-c';1;y "'? -C t , 1t ~:l& it It 0) 1lTfi~tt1;{fffE L -c j3 ~ , -f 0) 1::, - -J 0) jJHi 0) 

l&1tlt1J{~M:"-AT.A:@:1*I:r~&L, 1fr:M~'1li-51~~:: L-CLi ~:: t 

~:;1;y.Q 0 

~1,Ij~mtliO)/f't(5E'Ii1;{:: 0) J:: ~ I:~J:lI!. ~ n.Q:: t 1;' t?, i5lJifil{01Y-J~: m 

tIi I: 1)-A T .QfIH~t i.iC},-fO)*N* t L -C O)1fr:M!I!lI1IJltO)tt:mitlt1J{§ -9 t m 
5E ~ n -C < .Q 0 f1u;t 1;1:', i5lJi(0)01Y-J1)-AO)~~i- , a. 1fr:M~~ O)il:@:tt 

i-.MT.Q~~O)i5lJif1)-A , b . gm~*·1fr:~:"-AT.AO)'t(5Etti-.M 

T.Q t.:~O)i5lJif1)-AO)=-J~:5tJllltT.Q:: t il{;1;y.Qil{, :: nlHtr:1fi-1mI5J1J0) 

1fr:M~~ I: -Jv'-CO)M~, f~:1fi-1fr:M~ml: -Jv'-CO)M~J:lI!.E13 t j! Ij: T:: 

t#-z"~.Q o i~ , 1fr:M.~:"-AT.Ai-=m.iO).at~Ij:L , .40) 

~M~~O)g-g~~i-T~jjT .Qfl'f1Ii-$wrlY-J:Hr1i, 1&':--JO)~M~~il{ 

~~ L -C t , -fnil{1fr:M*IJIt:@:1*':r~& L Ij:v ' J:: ~ ~jjll:.T .Q:Hr1i i-$fHf.J 

:Hr1i t 5E ~.Q 0) t, ~1,Ij~mtliO)/f$:5E'liil{=£O) :¥:P*-z"fffE L -cv'.Q :: t 

,: J:: .Q il' t? -z";1;y .Q 0 
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a. mEIJIIHjC1):f~~~ : MfiJlilf:tlt 

l1HJH:, 1W5JIJ~!HTO)/F'P:JEtt~:"'?It'-C~~ L -C h-.I: -J 0 ~iI!1rjl1l'~~0) 

1~1!!U I;l:ffi~~ (it~O)jt-'f.) ;Q'Gffl~~ffiip IJ, -rn~it~O)~~~~:jt 

Lftlt:6'::' t -rih:6 o -r'::' I:;BIt'-C, ~ft~;flj t Hi~~;f1J t O);fIJ ~S:~1.J{~.& 

fro)~Jl.A t 1d::6 0 -A~I:, ~.&qTI;l:NJIJH: Hilt G nt.::~ < O)Hi~:r 'b t ~:, 

!~JUl-r1E~~: jt L Nit -C 1t':6 0 L t.::1.Jc? ""(, ~qTO).f.~i?3J.~ I;l:, *,t:ffl~ 

E.I: IJ 'b I;l::6;Q'I::J,'ld:It''::' t ~:1d::6 0 .::. -J Lt.::~1M!11jl1l'~~0)!M't4tl;l:, g 

ffl1;l1JJ!:if§H3H:.I:-:J-C, HiltAnGnt.::Hi~.I: IJ 'bl;l::61.J'I:7::~ld:it~~-J 

h-t!.i" t fIJJ~I: , ffl~~1.J{~.&qTO).f.~i?O)Hi~E.l-:J.J:~51 ~ I±l Lt.:: t ~ J.& 

qTI;l:fflJiff L -C L i -J 1TI:11~tf:.~ 'b1t~: t -:J ""(1t':6 0 .::. -J Lt.::3J.~I;l:~lHr llHt 

It t Iifl;J:'n:6 0 L t.::1.J{ -:J ""( , ~q'TI;l:, t.:: t .:t f.t~Id:-g~ffiJ'JJ ~q'T Id: -:J -C It, 

:6 t L -C 'b ffi1.J' -:J t.::it~ ~ jt L 1±li"~IIJ, 1t I:'::' -J L t.::l!J(ftlt O)fi1J~1i 1.J' 

G~nGnld:It' o 

-rn -rI HM'T l!J(1tIt ~ ~.h- t!.i"1fr:~1rjl1l'~~ o)~~I;l:-f:~fPJ-c'ih.1, -J 1.J'o 

Y 1 Y:'f: / r" = j-' l' 1:::' 'Y 7 I;l:, .~ Id: ~MT-c' ih -:J -C 'b l!J( 1t It~: jI-J DJ flgtt 

~1F L t.::~ T}v ~~fJH:1!1f- Lt.::::' t -r9;D G n -C 1t':6 0 1St G I;l:~1M!11jl1l'~ 

~1.J{~0~t4t t L -C , .l-:l-TO) 3 00)f&JE:r~JE L ""(1t':6 0 
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f&JE(l ) : Hi~~I;l: El cO)~q.*O)?~Jt~tjj!jj~: 01t'-c/Flii~-c'ih:6 0 

f&JE(2) : Hi~~ t ~1M!1rjl1l'~~O)rJj~: I;l:11t¥tl0)3FMfFtt1.J{&t;:6 0 

f&JE(3) : {£~O)1ltit~tjj!jj I;l:, ~r:p -r r:p IfJT ~ nt.:: t ~ 7:: ~ Id: :1 A r 1.J{1.J' 
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::. c ~ C;, ~ Lv' 'b 0) -r- Lt 7j: v' 0 L lP L, 7" -{ 7.:c:/ F = T l' I:::' '/ 7 0) jltffik 

I±, ~.9:U'[I::t~t~ ~ n -C ~ l::{oc~ ~k:Ill:l-.g-b-tt ~ ::. c I: J: -:> -C, fl~ 7j: ~IHT 

-c'~ -:> -C 'b ~!HTIIHtltO)1iTti~ti ~ f.-f"'J ::. .:c j")v ~:f<JJ ~ -C:iF L t-= ::. c I: ~ 

~ 4 O){OC~I:"'J v' -C~~)lA ~:iJO X. J.J ::. cl: T ~ 0 {OC~(l)I±, iflR*n{ilHr 

I:ffl~~H!ltJ.Jc~, f-O)ffl~~*JtJH: (iPfilM "i-r- ) :M=mt-r-~J.J1)', f-n 

c 'b f- nJ-:LllrI I:If~ fJ M T$!L~ I:J'[ -t:;, ~ J.J n'I: -?v' -C, El C;, 0) ifl JUt ffi!j,'){;:r­

~~-c'~J.J (lJltEbi.pC;,7j:v') c i§ -)::,c-r-ihJ.Jo {oc~(2H±, ~!H'Tn{ffl~ 

*O)~}Wi'J:"'J v' -C, ,£,1' L 'b -t-51-7j:'IW¥a ~ 1~-Cv,7j: v'::' c ~i":P*T J.J 0 'b-:> 

C 'b ~MB97j:ffl~~*91±, ~*:fL.v'ffl~ (demand deposit contract) c 

IlfLfnJ.J o f-O)~, ~JH'TI±ffl~~t:;7:J U:~lU-=ffl~*I::ttVC f(0)~E13 

~~~~TJ.J::' c I± L7j:v' L, ffl~~*9J:.f--7 Lt-=1'T~I±~J:JH:-@;"i n -Cv, 

7j: v' 0 itE -:> -C, ~JH'TO)ffl~* I::tt-t J.J x:fL. v':nit I±, iiH'Tn{.f.:M= -t:;, 'it ~ ~ 

'b -:> -Cv'~ ~R fJ I:t:;v'-C , .!f-v, 'b O)/m-t:;, Uirst-come-first-served) o))v­

)v-c'x:fL. -7 ::. c ~ :¥:P'*T ~ 0 ::. nl::tt L -C, f*1!~~-c,,±x:fL.v' I:~~ L -C~' 

1'lJl;jjWi'.I:"'J v' -CWi!Jl:~~, ~1'T -) 0 "'J"i fJ, f*J~~O)X:fL.H:.t:> v' -C I±, 

El •• f*~7j:C;,.~E~,*~f*~7j:c;'*~E~#~1'~~t7j:~o ~. 

fljJ1l-f£~n{, ffl~*I::tt L -C fliT C;, flt!.O)~f* ~ ~*T J.J ::. c 7j: <, $M1n: ~~ 

Lt-=tri~3t:fL.-J /Jitl±, "sequential service constraint" tllflXn -Cv, 

J.J 0 iOC]E(3H±, -A~I:, j!H'Tn' C;, ;1t~~11 fJ Ant"::1E~n{rut-trm1'i'it ~q'Tv'. 

li:*~Hr..J 7j:~ilE#J ~ ll&'iC L -CflJifMl n' C;, 11 fJ An ~ x:fL. -) "i 1"1: Ij:,j'7j: fJ O)~ 

rdl n{n'n'~ ::. c ~ v' -:> -C v' J.J 0 ~ C;, I:, :t5tit ~ j£q:t -c'q:t IVf L, ~*~I£. ilE#J 

~ 1~1' L -CtitJT Lt..:: c ~, f- 0) J. A "I±JJ!5*7j: 'b 0) I: 7j: -:> -C L"i -) ::. c ~ 

~ L -C It' ~ 0 {oc~(3H±::' -J L t-=~:kiJi'. ~rm1J: L -C v' J.J 0 

7" 17.:c:/ F=f l' \::"/7 I±, J-:J,J::0)1oc~0) 'b c -r-, ~;1;$B97j:'itimt!'ic51-

n{Jilt fJ j'[-?~~ (J: v,~~) C, iiH'TI1Htlt (~v':J:$]f~) c :b{~Hf-t J.J.:c 
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T' )v ~ it -:J t.:. 0 ~ I:, {SiC.) O).:c 7' )v -e li , fj'b~:~~{ I ~.::. ';I 7 I: ~ra -:J -C, i,R 

rrllHHt l:;E~~'N~'li, -fO)ffi~~~{, 1i!! O)ffi~~~{ll'Htln:;E~ c ,[3, 

v':i6tr~'N~'I: ~'~'-:J -C v' ~ 0 "':) i ~, {!It,tJ.7i-O)ffi~~T~-C~{ffi~i] I ti 

T 7:> u: ~,~,~ C }(!;I,v':i6.16Lt'1&1tltl:jf:~ O)"Z"~ ~, -f -? -e~ IttLLJ~M 

i-effl~~t;fmT~ o ':'nli-lj-/ . A;F ';I" (sunspot, :t:~~,sO ~O) 

iiHr1&1tl t c IPfl;fn -Cv, ~ 0 

b. fillimtlo)'F~:lE1i: filli~11It 

~17.:c/ 1-' = 7'1" t: ';l70)1tmtli, ft~~jJH-r~{~I:~1tltO)1TI:J~~ 

li I? Iv -ev' ~ .:. c ~f7U 5Fl" ti t.:. c v' -? ,~1."~c\t)-CW¥{jffil" ti ~ 0 L~' L, {!It 

1?005tfITli-~0)~M~~, i t.:.I±-~O)~~m:tlil:~R I?n -C v' t.:. 0 ~ ~ 

JfH-r (~~11jl1l-~~) 1."361: L t.:.1&1tlt;6{1i!!O)j,Rf-rl:i!lt& L, ~v' I: li ~ 

~lrm:tli~1*I:&~~ra;r~;diO)5t;fJT"Z"li ~~'-:J t.:. o .:..:. 1."Ii , f~~O) ~~~ 

11IH:~v'-C, -fO))JjU~I~~.z -C Ji..~ o 

~ -C, ~M~i~.'dili-fO)i!lt&~f.31 O))iv'i.PI?j..j, TO)=~O) 71 7'1: 5t~ ~ 

n~ o 

71 7'(1) ~ ~j,Rfl'0)~1tlt q -fO)iJHl' c i(flU~i*l: if., ~ jJlf-r~O)~ 
1tlti!lt& 

717°(2) 1l~m~O)~~q1l~m~I:~1JDL-Cv'~ ( ft~) jJlf-rO) 

If'Z1tlt 

71 7'( lHi~ AT ~ ';I 7 . 1) A. 7 (systemic risk) C IPfI ;fn~ 0 ~ i 

~, if.,~~M~~~{3i:tL.v'>f~~I:~ra-:J t.:. c ti, -f0)~~~~~' I? A.~T ~ 

lii't! -:J t.:.jt~~ Ell? 0) 3z:tL. v , I: ~ -C J: -) c L -C v't.:.~ra~~ ~, 1l~>f 

.I1ifl'~~fi~ < ~ n~ o .:. -? Lt.:. JI :tJ.::.;;( h ~{JljitEy,n:361:T ~ c, ~v' 
I:Ii3i:tL.H*1g~ AT h~1*~{ilI5U:~lh '"( L i --? 0 ~ AT ~ '/ 7 . 1) A 

71:!>v'-C li , i,Rf-rrd!O)jtft~i*~{1&1tlti1t& ~*I!i~~~~J ~~:t.:. L -Cv'~ o 
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~1: i3 x.Lf', j!HrrdH:i(11'f~{,*;Q{t;,:~tnf;t' , ~1t~nti~&L7j:It' o c'::'7::> 

;Q{j.FH-rf!ijO)i(fIH: jt~,~7j: ~tnf!' , ~M11j:t1l-~~ I: J: -? "( 7j: ~ n.Q g J:IHIIJJ1 

~fi~;Q{~ t. "( .::. 7j: It''::' c I: 7j: -? "( L i -J 0 

.::. nf:M L "(, -7 4' 7·(2Hi~1t~t I:if;-? t.:jJH-r;Q'=F;J;f-sffHH:tIHJ"7E ~ 

T.Q'::' c ;Q'G1JUfm~;Q'iH~ L, -fn;Q'jlH-rO)~~:tJ ~1ftT~ -tt , ~Mi-m 

~~ffq:~'I1iE;Q,Jt;Q'.Q ~.g--c" if;.Q 0 .::. 0) c ~, 1ml}]UjJH-rO)M~~:t~ c fi ~ 

< m11*7j: < , 1Jt~-mt#JiI: ;Q'1.J'h -? "( 1t'.Q .::. c ;Q'jlH-r~1t~tO)i~& ~ i] I ~ ItS 

.::. L "( 1t'.Q 0 .::. -J L t.:~iM!~'I1iEO)~U 'i , Friedman = Schwartz (1963) 0) 

LJt(;OOO)~M9:.J (A Monetary History of the United Sates, 1867-1960), 

*1: , *~§:'11iEa;f1-t0) '::: }3U:&'s~Mi~i)1'H:, M L < ~!lA ~ n "(It'.Q 4lo 

.::..::. -c"jIH-r~1t~tO)i~&~f1E ~, rdJ~~~t 1l!~~M c It, -J 1J!..~;Q' G h­

.Qc, -fO)mJ1;Q{J:~fi-?~~T.Q o J:<~Gn"(It'.QJ:-JI:, AU~8'-17j: 

ttr~=F;Q{~Mi11j:t1l-~~ (jflf-r) ~;mt."( , jt~~1i~)..n.Q,::,c~rdJ~~ 

I!I!c/Jif,So it.:, 1l!~~Mc'i, }~U~8'-17j:ttr~=F;Q'l*A: · 1Jt~~J6f-rT.Q 

.::. c I: J: -? "(, lIU~8'-17j:i(.f.;Q' G ~~~ttr ~ )..;fl.Q'::' c ~ i3 -J 0 ;/ A T ~ '/ 

7 . l) A 7 lirdJ~~MI:.t3~t .Q~1t~ti~&~f1E (~iM!~'b1'L) -c"if; ~ , 1&* 

0)l*A: . 1Jt~-mt#JiO)B:rtr;Q' G J6~ L t.:~I!I!~§:'I1iE'i1l!~~I!I!'C' 0)~1tlti~& 

ch-7j:~n.Q o 

.::. n i -c"O)MUM' G, 7j:1f~Mmt#Jil:jf50ff0)08'-111-)";Q'~'~ c ~ n.Q ;Q"i 

!lA G ;Q' -c" if; 7::> -J 0 ~ 1!I!-mt#Ji 0) 7G~:iE 11 ;Q'= .m: O):It p* -c" tftt T .Q j..~.t.t. , - -:J 

I: 'i1~~IJO)~M~m1;Q'~1t~t I::ilh 7j: It''::' c ~ § 8'-1 c L t.:08'-111- )..;Q''1!; x. 

Gn.Q o ~= I:'i, ~~UO)jJH-r;Q'~1tltl::i.I-? t.: c ~ , -fn;Q{ftl!O)j!H-r, 

~ G I: 'i~M-mt#Ji~f~l:i~& L 7j: It, J: -J jljjJ.l: T.Q 08'-111-)" ~m;).. L "( j:3;Q' 

45-ft IT 65 



~ < -rl±~ G ~v' o Lt'::I/-:> -r, i&Jfffr AO)m~I±, a. 1mHJIj0)~1!I!~~ 

O)$~tti.M~~~~O)a~frA, b.~I!I!~~~A~~O)*~tt~§ 

B"Jc Lt.::a~frAO)=-::)~':7Ht-r~.i -rff< c7til'lJ -?~v' o c'"!? GO) 

~.g.'b, r,,'JI!!o)*~I±-'E7}v' }\-!f- Vi~~~-tt~W-I!l1:'ib~'I'IHRO)/G 

~~tt . ~FM;fttt ii&~1,)rt1~~"t ~~~~tli*t.::-tt ~ 1,)'C'1 1,)'~':1,)'1,)'-:> -el,' 

~ o 

a. r iIISIJO)3tIli.IIIIC7).:i:~J ~ltU~; ~ t.: c!f.>O)ltlf.f1l' A 

tla~~.:, ~l!I!m~~': J:Ht ~ ~¥fof.:E 1* c of O)mJb~.: -::)1,' -r~JJ L -r.t3.:: 1 0 

*~n (-) 1±.~O)mEhi:'t~"t~ o 

ffi~~ OIHt~) -+ jIHf - {£~ 

.:: hl±rdl~~1M!0)$!.~i¥-J~f9Ij1:'ib ~ 0 of':: 1:'1±, ffi#i~-jIHTfl!J 0)'1~¥!l 

0) ~FM;fttt, ~ff - {£~ rdl O)i~¥!lO) ~FM;ftti1,)rff1'£ L -r v' ~ 0 ffi~~ - ~ 

ffrdl ~.:.t3v' -r I±, ~ff1,){ffi~~~.: -::) v' -r O)+7t~'m¥!l iM"!?.g.;b-tt ~ v'~ 

.g. C, ffl~~1,){j.lHT~': -::)v)-ri~¥R iM"!? .g.;b-tt-rv, ~v>t~.g.~':7tlt Gh~o 

M~I±;r 17-'E / V= T l' ~ ';I 7" ""t'"-a:!ffl ~ h -rv't.::1Bt~1:'ib~ 0 M~ Lt.:: 

J: 1 ~.:, ~*1.L.v'ffi~~*9 (demand deposit contract) i~n1,){~lt A 

n~~.R IJ, jJHTI±ffi#i~1,){ffl#ii ~~M*9"t 1.> 1) ~ 7" i1In.:j\ -:> -r v' ~ < 

-e I±~ G ~v' o td! L, j.lHT1,){ffi#i~~.:t.::v) L-rttff-~ ~ffilt Ah#ifU, 

:&L)"~~M*9I':-::)v'-rO)-"'-t }v~ 1" ~ § GO)m:ii""t'"i*~-c'~ ~ c "thli', 

~fTI±ffl#i~~.: -::)v)-rm¥R1,){r~ G h~ v'':: c 1,)' G3e~ Lt.:: 1) ~ 7" i:J / r 
O-}v1:'~~ o ofO);f:~1:', ffl#i#if1jO)§EB1tl±, ffi#i~~.:#iI!l!~~O)jE 

~Ij*l i-9-.:t 1.> c c 'b ~.:, j.fHT~': 'b ffi#i~O)~~Ij*l ~ -9-.:t ~ ~-~ Cv,.:t ~ 

05) Lt.::1,){-:> -e, ffi~#ifljmf!iljill~~ ~.:: C A...O)fft:mi¥-JfM~1,){~v' t! ~ 

n~ 0 r&~O)jJJi.g.I±, ffi~~1,){j.lHTO);g,§JAJ1iH': -::)v'-r lEii7j:m~~ i r~ G 

n~ v'':: c I±, ffi#i~O)~fT~.:t.::v'~ ~~~Ij~(f~it;;Jjlj-rv)~':: c ~.:~~ o 
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ffl1i£:lf~{jJHT i- i.H~ -c: ~ -r, L t-: ~L? -C ~t~ T 1.> 1 ;-- -l: ;-- T -{ '/ i-* t:> ;t 

7j: It, t Tt1.lt', jJHT*'f-g:lfl;l:1TI:~7j:~ftlt, ;;r-iElM!~ tit' ·:d-: -'E '7 )v . / \ 

4f- Fi-i]I~j@,::, L-?T< 7j:1.> 0 Lt-:~L:::>-C, 1i£iW.Il~~I':01t'-C0)1~fJi-C: 

~ 1.>'I1iflli-ffl1i£:lfl':1!~T 1.>~5ti!ltl~{, i&J1if . ~89~~I':*~ G n1.> 0 

:&\1':, jlHT-1£~fIIlO)'l1ifllO)~~MtfJ;ttl':01t'-C~;t -C,ilj.J:. -J 0 -~I':, 

iI!~i-1tltt-:1£~I;I:, 1i£iI!~~I.:ML -C*'f-gl':~T1.>¥IH5~'U~i-j!{ -J .::. t 

I': 7j: 1.> 0 L~' L, jlHTI;I:~ I.:M~9G I: 0 It, -C -t5t7j:tlUa i- ;t -C \" 1.> :b It-c: 

1;1: 7j: It' o iI!~i-1tltt-:1£~I;I:~.~{~fl: L t-: t L -C ~ jlHTI.:*'f-g*i i-~~ 

~n1.>O)i-~-JL, i~~~7j:~~~~i-.~1.>0)~~tL-CI71T-{· 

7 7 1 T ;.,- Ai- L -?TIt' J:. -J I.: El c.I.:;;r-flJ 7j:i1ifa i- El 3£89 I': ~M L 7j: It'~, 

G -c:~ 1.> 0 jJHT~{~ Lftltt-:~~~{1:tlfft ~ [!ij~X;;r-fj~ t 7j: 1.> o)I;l:f:O)t-:~ 

-c: ~ 1.> 0 L t-: ~{-:J -c, jlHT I;l:fft~89 I': IM!jt9G i- JiHll L 7j: < -C 1;1: 7j: G 7j: < 7j: 

1.> 0 f: 0) ~ It,, iWfIl i-1~ 1.> • ffl ~{3£1:. T 1.> ~{, f: n ~{il11'i T ~. 1.> t, jlHT 1;1: 

1£~O)l£:t~i-glJ, it-:1£~I;I:-'E'7)v ./\-Ij"- Fi-i3'::' L, ffi:nt ~/\1 

1) A 7 . /\ 11) ~ - ;"-~O)fTJWi- ~l.J J:. -J I': 7j: 1.> 0 .::. 0) J:. -J I.:iWfa.ffl~{ 

iWiT~' 1.> t ~, i&J1if I.: , ffUfi-c: ~ 1.>mfai-1!~T 1.> t-:~O)~891f-A~{*~ 

G nJ.> 0 i&J1if~{mfll.ffl O)- tmi- JiHt IJ T 1.> t Tnlt', jlHTIH~jt9GO)1£ 

~i-~t~L~T<7j:IJ , f:0)*5*, 1£~*!-g:lf~{I)A7' T1:tJ-I':7j:1.> 

O)i-~~Tl.J.::.t#-c:~1.>O)-C:~1.> o 

b. r*.~~7A:t:i*q)i.'~1!J ~ I'J~~ Ltdilf.f1t A 

iW:$:-C:, !j\f5EO)jlHTO)fflJ~~{~iW.Il ~ A T A ~f;fq.:.&A., -c: L i -J 1i£iI!~il 

i-, fflJiiO)iJt'&J®fii-*5lf'ftlt 1.> )v- J- I': J:. -:J -C, = 00) ~ 17"I.:5tltt-:o 

i-r,.fiflllO) •• 0)~~#,ft-g •• i-~.~~1.>.~i-~17"ltL 

t-: 0 1fU~.fTO)fflJ~~{fft*i.fTO){f.I-gft i- i] I ~ j@'::' TO) 1;1: f:0):lll!-~89 7j:iYU 

-c: ~ 1.> 0 :&\ I':, fft~ . **):\m.O)~li~{, f:.::. I.:~1JD L -C It, 1.> T "" -C 0) 1i£ 
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M~~O)jt~ffhX:~~1t ~-tr, g-g~R:JE~:*v':i6tt~-g-~ 71 7' 2 c t... t.:. 

0) -z: iliJ 7.l 0 

7 1 7' 1 ip I? tlt~ J: -J 0 j(ft\'~{~H::im t... -C, Gb 7.l JRfrO)~R:JE-n'11I!0) ~M 

~~~:lit~.:. c I±, li 'b ~f&897j:l&ftltO)¥J1lit~fic v,x.7.l o .:..:. -z: 'b, 

JR1Trdl O)11naO):1~MfB;tt-n'-fO) m(jZg c ~ X. I? n7.l 0 {JfllJR1TI±ffU~JR1T~: 

M t... -CK:!-g~: 0v'-C O)'lt¥aO)¥a1!r~*~ 7.lllflj-n'Gb I), 1 t.:.{Jf~JR1T ~ ~ 

t~T 7.l1 / ~ / T -1 7·~f;f0 o t... -n' t..., 1l~jJl1TI± @cJ:/f'fljtj:trHlH:fl 

~89~:{Jfllj.IHT~:m:1~T 7.l c I±~~I? 7j:v' o 1 t.:., ffl¥a_ffl-n'iliJ 1 I) ~:i\1Iiv' 

c~,1lll.fl~':'-Jt...~_ffl~~nJ:-JcT7.l-Z:iliJ~-J o {Jfll.fl~~ 

m~~7.lcT~c,{Jf~JRH~.mO)¥a~~t...~I) , ~~~'T1~-c 

7j: ~ 1lT~~tt-n'!E 1 n7.l 0 t... t.:.-n''':) -C, 11i¥ll. fflft~O)f5tl!fU-n'jJ)(JftI: *~ I? 

717· 2 O)illf&~fM!I:Ev'-C 'b , ~~ag7j:1i I) -=F1:'0v'-CO)-t5t7j:'lt¥ll 

-n', 1Rl~-n'JHTT 7.l f*~ . 1l~ I:.&.~ ~ :h. -C v' ~ c I ±It ,x. 7j: v' 0 @ C. 0) ~ 

1TT ~f*~ . 1l~1iHi~O)T1i~~n, {£~I±1ltI: @5tI:'0v'-(0):lff1j7j:11i 

¥Il ~ ~rm T ~ .:. c l:fl~891." 7j: v' -n' I?-Z: iliJ 7.l 0 1ft ":) -C , .:..:. I: E v' -C 'b jJ)( 

JftO)f5tl!fU I±, lUJi-Z: ~ ~ 'It¥llO)m:1~ . -m~~1rm-Z: Gb 7.l 0 

tt.J::.O)mIDiU-n'l?a~I?-n'7j:J: -J I:, jJ)(JftO)~M-m~A..O)~ag1rA1.J' , -f0) 

iE~tt~f;f0t.:.il6I:I±, {gil-z: ~ ~'lt¥llO)m:-m . -mtJ}j~1i~ El 891:T ~ 0) 

.;z,..1:~~l?n~.:. c -n,5t-n'~ o 01 I) ~M-m~I:tH:ET 7.l1t¥llO):If~~tto) 

t.:. ~ , ~:1J$89 7j:-mtJ}j:1:1]OO-n' Jlmt-n't\;tHf 1?:h.7j: v' J: -J 7j:ilifJJO).;z,..-n''€?~ ~ n 
~ o 1 t.:., -m:tJ}jO)~7E 'ti~ El 8"1 c t...t.:.~~l/iIJ~~ml/ilH±, *s$JO) c .:. 0.:c '7 

)v . J\-!f'- FO)m(jZg c 7j: ":) -C t... 1 -J .:. c 'b ~ -cl&nJ: -J 0 
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1i£Mmt~)H:.t:>It'-C, m;(f~;t L? n -c It, 1.> i&F(f(7)~Bf.J1l-A (7)-¥¥5H' ~~ L 

-C J.J.. J: -j 0 :::: -c' ~ 2 ~-c'mflJl ~ nt.::1i£Mm~(7)=:m:O) ;;F~5E'li~:Jt- t-c, 

~Bf.Jfl-A(7)-¥~ ~ ="':) ~:7t~t L? n1.> 0 1W~Ij(7)1i£M~~I.I{~ft~H:jI;b Ij: It, 

J: -?, ~ L? 1.1' tcl6':HjjBf.J~: :/ AT .ld:mJ.J..:i6/v "Z".t:> < -$lWBf.J1til ~:~ T 1.> 

7' )v-7 C, ~1.>1i£M~~~:r,,'~I.I{~ tt.:: C ~, -t-nl.l{ftQ(7) 1i£M~~ ~:i~ 

& L Ij: It, J: -j J.!tifJfT 1.> -$f&Bf.J1tti~: ~ T 1.> 7' )v - 7-c'ib 1.> 0 ;t -r, 1W ~ Ij 0) 

1i£M~~(7)~~tt~~~T1.>~cl6O)1i£M~*~T~T1.> -$lWBf.J7'j:1tticL 

-c, 

(1 ) i&JfHjH!3~ (*~~, 8jN.) ~: J: 1.>~Ti&m~ 

(2) ~fJrfliiJ ~.lHfVljlJ 

(3) -m~"Z" ~ 1.> '11i¥a0)t'f:~ . m~~1iiiI 

(4) /~' '7 ~ A . :/ - "mfliiJ (BISm$lJ) 

(5) ffi1i£3t;jL.f$1I::#:JJ{ (suspension of convertibility) 

l.I{iblfL?n1.> o ;ti', 1i£Mm~O)M~,~I.I{'I'J1i¥a(7)~~~tt· ~~M~tU:~ 

~l.Iq~q:rL"( It '1.>,::,cl.l'L?, ~89~~~: J: 1.>-m~"Z"~1.>'I'J1i¥a(7)t'f:f~ · m~ 

~fjjjjl.l{, 1:-'7)v . /\-tj"- F, jN.~T~1-tIHjj1l::~:;fiJ::iJ-c'ib1.>:: C ~;tflJl L? I.I'-C' 

ib7:>-j o ;tt.::, ~fJrf!fIJ ~lm*IH±, jMTI.I{$tmT1.>I)A7~fliiJ~IL , ~1JDL 

-C It, 1.> 1i£il!~~T"" "( ~ -~~: f:*~T 1.> t.:: cl6~: 1±;fiJ::iJ"Z"~ 1.> 1.1' ~ Lnlj:lt ' 0 

L 1.1' LMi* c L "(, :: n;t "Z" 8 *I.I{ C "':J "( ~ t.::~I*JiJ'dffi1J~~J:~~ ~ n 1.> 

J: -j ~:, 1i£Mfrp1l-~~(7)J::iJ*Bf.JIj:~fJr~fliiJ {f.] L, ~~J::iJ*7'j:jN.~T ~ft7~T 1.> 

:: c ~:7'j:1.> t.::cl6t±~Bf.J7'j: 0 A ~5 1 ~g:: L"( L;t -? 0 3t;jL.f$1I::5RJJ{1±, ~ 

i-tltl.l{€::"':J t.:: c ~, jMTI.I{Tcl6-JE ,tJ. .L(7)3t;jL.~:I±r.t t L?n7'j:lt\ c ]: § 

T 1.>:: c "Z" , -t-O)I!f,~ -C'3t;jL.~~R* L "(1t\7'j:It'ffi1i£~O)ffi 1i£ ~f* ~1 L, jlJ 

~ ~ IlJj 11:: T 1.> J::iJ* ~~"':) 7 ) 0 :: O) $ f7iJ I±, * 00 (7) 1930if:1-tW cl6 (7) 1i£M~ 
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1t~:h.L?nJ.>o L./.PL., ":1i:1.L.ffJJ:~JJHj:lrHt~t~Iill.JJ:TJ.>cv,'7 El(fJ~jl 

nX:L.t.:c VC'b, 77"I)JT-1"" I)A7t.1fff;(£TJ.>C~~:, jfiJij(O)OA~ 
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f-t~: It, t.: -:J "( , fI} (}'llT'Sritftk;[.g.O)*:m:~*"ft.l'~~T J., i -c:~*~ ~:1J* ~ 
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/'\7/A' ~- I-mlUlH±.:c7Jv ./\-If' - F:rp:ni\JIJTo'::'C':~:iJ*i.l{<h -:J"( 
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~ < 7j:.Q C C ~ I.:~t.m 1.... , El c.it*J:t$O)~1JD C C ~ I':i~1-'T.Q':: C ~ ~ 

P,*I....-Cv'.Q o ~,.:, B i ~-t1'7T-{' ;f. ') I-1,){3;.QC~, ~1Ti1,){5i::t.L.-J 

1) A 7 . '/ v ~ 7 ACT.Q 0 T.Q C, ~1M!~IMHi, ffi~f*~1,){ffttT:tUt', 

-fn1,){fftt l....7j:v'7j: 1?5i::t.L.b7j:ltnlt'7j: I? 7j:1,)'-:::> t..:"t'cbJ.J -J 1) A 7 . 7'v 

~ 7 A ~5i::t.L.b 7j: < -CTD Cv, -J ~"t'flj~ ~ 1tlt.Q O)"t' cb.Q 1,)' I?, -t l' 7 

T -( . ;?, ') I- ,.: J: .Q ~1TiO)fIJ~ C i IH:J. T O);A:"'("*bT':: C 1,){",(,' ~ .Q 0 

Ai - Bi = Ci (Ai>B i) (2) 

":) i ~, ~1Tliffi~f*~j:,.: J: -:::> -C 1) :7.. 7 . 7' v ~ 7 A ~ Ci t.: IHnt-J"t' ~ 

.Q o 

~-C, l]1TO)ffi~f*~j:fIiIJJtO)Mi* , T~-C0)~1T"t'5i::t.L.b7j: < -Cli7j: I? 

7j:v' 1) A 7 . '/V ~ 7 A Bi 1,){-$-~,,:7j:-:::>-C I.... i -:::> t..: C i&5E I.... J: -J 0 

":)il'), T~-C0)~1Ti'':,,:)v'-C, Bi=B"t'3;.QCT.Q o (2);A:li 

Ai - B = Ci (3) 

C 7j: ~, 1fiJ£: 1) A 7 (A i) 1,){~v'~JHTIl c·, -t l' 7 -r -( . .::r, ') I- I.: J: .Q 

flj~ (C i ) ~!?1t"t'~.Q'::C,,:7j:-:J-Cl....i-J o '::o)'::C1,)'I? , -t1'7-r1 . 

;f. 'J I- li1fiJ£:I) A 7 O)~v'~1Ml~~~ J: ~ ~flj'':T.Q':: C 1,){fj-1,)'.Q o 

tri 11 1. -.(;:*M.IJII~illI;~i!..(771' . *':1 Hi. m&l) A 
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1I~-.~.mftm~ .• fiq).ilY;t~~.~~B.*J:t$~~~ 
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.:: (J)fi!i*, jJHfi'i.1{El elt;<f;.:Jt$ ~ r ~j, ltilE I) A:7 ~itiDO~1t 1.>':: t~: J: '? 

-C, ~fIJ~~1!!fiIliIj~!~:tvt* ~ 1t 1.>.t~li@)i!l! ~ n1.> .:: t ~: ~ 1.> 0 

Ei =Ai(Fi,G i)-B-D (7) 

s.t. Ai (F i, Gi) = A* 

!ji~1.>Ele~;<f;.::JIW::JIftilHi , ffiJilE 1)A:7(J)JJ{A i (F i, Gi) ~:!>~t1.>El 

e~;<f;.:Jt$ G i = G* (J)J.;. ~ mi5E-t 1.> t ~;t C? n 1.> 0 .:: n~:M L, I) A :7 

Bt~~Elelt;<f;.:Jt$:JIftilHi , ffiJilEl)A:7(J)JJ{El1*~ -5EI:1*0 [Ai (F i, 

G i) = A *] .:: t ~ .f1j:1t~t 1.> }v- }v-r' if.> 1.> 0 :JI~IJ ~ 1ltr~i,)' t? 1&~~~ 

;t 1.> .:: t ~: J: ":) -c , jlHfliltilE I) A:7 Fi t 1*~ L -C J: v' El elt;<f;.:Jt$ G i 

t (J)1lij(J)~:fR1ftJJi,){1lT~~~: ~ 1.> 0 

~ VA'7&~!tlft*~M.~A~A 

1ltr:iffi Lt.: J: -J ~: I) A:7 '&~~El elt;<f;.:Jt$:JIftilHi , ( 6 )A:~: !>v'-CffiJilE I) 

A:7 ~-5E~:-t 1.> ftilJ~.11j:~~l-t.:: t t IWfR-r' ~ t.: o .:: n~:M L -C , I) A 

:7 Bt~~ffi~1:~J~:I:~ AT L. ~i, jlHf i i,){{: l' 7 T 1 . :r, '/ " ~: 3Z::tL -J !Jt 
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)fjD:a:, iIHr i 1.if1*1fT 1.> it£: I) :7.. 7 0)* ~ ~ F; f.: ~jj;-:1~t 1.> .: c f': J:. -::> 

-r, filJ £: I) :7.. 7 O)itl*:a: !!nflilJT 1.> ~:1J*:a: 'b -::> -r It, 1.> 0 .: tL:a: ~Ij,EjT 1.> t.::.l1') 

f.:, (6)5:t:a:, 

E; = N (F;, G;) - B - D (F;) (8) 

c~%L-rlj.J:.-j o ~Gf:, it£:I):7..7F;itl*Lt.::c~, -1::1771" 

;;t,:/ ~O).)fjD:a:~q.L.:b~<-r'±It'lt~lt,cT1.>c, D'(F;)=3D/3 

F; > 0 C j':3lt 1.> 0 T 1.> c i!HT1.if~fIJ~fIJ~ E; :a:itl* ~ -tt- J:. -j c L -r, it 

£:1):7..7F ; ~itlT':CI:J:.-::>-r, filJ£:I):7..7 A; :a:l:lf-rli-::>t.::c L 

-rc -1::1771' . ;;t";t ~O).)fjD~l:lf:Q'i'~G~It'o)1." , .:-j It.::n' 

BiJJ ,± !!nf\JIJ ~ tL 1.> 0 

c. J1~"I'l(1)"iI.I!I<1)..tllRm:lt 

~-r , .:tLi1."( 6 )5:t:a:~*f:, 1):7..7&~~Elc.~* :j;IHfmf\JlJ. 1):7..7 

&~~ffii:1~J~IY:7..T h :a:~a~ L -r ~ t.:: o C': 01.i~6)5:tf:'±, -I:: 17 7 l' . 

;;t, :/ H:J:. -::> -r, T rZ -rO)i!tff1."3Z::t.L.-j 1):7..7 . 7"v~ 7h~-W:- 5£f: 

L -r L i -j 1&5£ B; = B iJfff:ff L -r It, 1.> 0 .: 0)1~5£ 'HJ[~O)*-fi~1.", c'-j 

v, -::> t.::!l.i9I<:~;j;f":)0)'""("ci;0 -j 1.i'0 f7iJX. 'i', il'Off"I:J:. 1.>ffi~1~J~.jIm1.if, 1* 

1fT 1.> *liti: c '±5!lu'[l: , T--<-rO)1JDMJJHT~-W:I.:1*~T 1.>l&~ ~ 1&tL 

'i', B ; =B1.if]fPX:1."~1.> o t.::t':L':O)f\JIJIt'±, T«-rO)1JDM.i!tn'f.:r,,~m1.if 

1: t. , 7 v-> ';t ~ • 7 '7 './ +1.if~ ~ t.:: c ~, li!Ii~T 1.> ilT ~11~~,.l1')-rIt'1.> o 

":) i ~ , ~~~.jI~ I: :tj" L -r , l&fff1.ifWj ft ~ T 1.> I) :7.. 71.if$.f;fIiIJ ~ll': ~ -::> -r l 

i -j;r§:tL1.i{~1.> o .:-j Lt.::.t~~J!l!lt1.>t.::.l1')I:'±, ~lH·!.:O)':c ~1.if G , l& 

F(if ( 1*~~~m) 1.if1JDM.ilHT ~1*~iT 1.> ~IHH:fIiIJf:J ~ ~JI! L -r :J31.i':Q'i'~ G ~ 

It' o Lt.::1.if-::> -r, 1JDM.i.lHT0)1*~i~-W:-5£f':T 1.> c L -r 'b , -f0)1*~f~ 

1Hl0)l:~11.if, ffii:1*~~~mO)mm1.i'G , ci;G1.i't..l1')~5£~tL-rv'~ < -r,± 

~ G ~ V'o .: 0) f\JIJ It :a:.: tL i ,""(,' 0)"E-7' }v -C-*T c , 
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Ei = Ai - B i - D 

td': L.B i::::;: S-

e 7i1.> 0 

(9) 

.:: n i -C':FJHTO)i:~UiIJJlO)~ Iv 1."1.-'1.> j(~iiH:-c.t~T 1.>-¥~ e L.l, a, 

0~~&.~~B.*tt$.~, b, 0~~&.~ffli:~~.~~~A, 

c, ffli:1:*~~0)~~nUlJO)J:J1U~5E ~ ~~ L. l ~ t::.o ~i~i,» ~ I'lA ~ i,» 7i J: 

-) I':, .:: n ~ 0) )v- )vO)r:pi,» ~ - 0 ~ !j!~I.:Jf~ IJ I±l L. l ~ l11'1i£ L. l ~ ~ 

M/G't(li1Wil1lL.7iI.-'o 0i IJ, 1) ~ 'J &a!.l!:~~B.*.l:t$.ftilJ1."li BeD, 

1) ~ ~ &.~ffli:1*~~.~ A ~ A -c'li Fe B, ffli:~~~O)1*~IUIiIHJ O)J::J~ 

~5E1."li A e D O)JJ{ I.:MT 1.> ric.[I,i,){j(ltl 1.-' 1.> i,» ~ -C' cl; 1.> 0 

Ifii 11 3. i!..( 77'" -f' • * ':,/ to- tI\6~ L ~~7 JJ,.. • 1\iJ'- too' 'l-1IJi.d: T ~ 

t.:t6(':(;J:, f(t~tr.:Jt~*M'IJJl'l-ii:t I...t~ < "t'(;J:t~ 6 t~~ \0 

'::0)':: c. 'i, $JT L. l.-'i:M ~ A ~ A ~~~tT 1.>~, ~I'lA L.l ~ t::.)v - )vo) 

~fl~rem L., ;flnifm~A9I.:fI < m<h,g.;h-tt~~.z 7i < lli7i ~ 7i v>':: e 

~ff-P~L.lv'1.>o 

-~I':, 1) ~ ~ &.~O))v- )vli, .:to) 1) A ~ .00~MA9 7it~mi,)'r,,~~ 

e ~n1.>o .::nl.:ML.l, J1HHtl':;iI-::>t::.jJH1'i,)', ffli:~I': - 5E0)3ttL.~~ 

JltittJ.J:::~JttL.;h7iI.-'':: e ~1fBT1.>JttM~li:~Jj{I,:j3v'lli, ,£,-9 L. ~ 

1) ~ ~ O):E:O)~MA97iremO)r,,~Ji'!HiiitrmH.:l±ll':: 7iv'o .:: n'i:E:A97ifliIWJ 

)v- )v'i$iitrl':~5E ~ n, ~~ ~ n1.>t!:W ~ ~ t:>, ill! J: IJ ~ 7 T r'J "/ ~ j. 

"/ H:1J*i,)'£JfH~~n1.>i,»~-c'~1.>o e '::7:Ji,)', $iitrl':~5E~n lV'1.> e 

1.-' -) .:: e'i, $f&A9 7iw.J~~~~ ~t.ft::. 7i 1.-'':: e ~:\M~ L., U~ B9 7i ::3 ~ r 

~36!E ~-ttl L. i -) 0 
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