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xzYFuUitHO iid. w3ds« € t'lo

Ine; =Ine + ¢ (2.2)
q 7e"q> b"{'AWA",—Qx&"AE":wo:qs”\qT’z e W!"X74
R\" WA"tOb”8 —w!=sM 74RAtZS"U" ipw!=>™ Tp"{
YyH-w®;7G=8J>rMh°SwUEQq 0z«...wV,®; 0ot >ObU
01 = % (Cy — hCy_1)~* — BhE, [ezfﬂ (Cro1 — hct)—l} : (2.3)
L a"M U
/BEt [At7t+17"§l:| :17 (24)
A1 = o ; (2.5)
Ot—1

"tziIsN3E¢OgMO> w<z«...wv,®;p,j= hNtwv,£®;>0bU

i _w o6
Ot Py
UcTe"{
B 0%; qw tSZ"Z¢~¢S+itmMoxz 2.2 ...totib"{
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-

22 U%¥pe:eod

S@pxz Gertler and Karadi¢2011£U> b”"'OtzH-26qU % ¥paoUxt
lufefwAupA:t Ob”gb”{f 0zeU%; xu8]qt 1—9 w-pp@Z
tU@ zH-206t0b"U%¥paeowAuU® t-E~e”iZzy ' MU%U%; w
€EOU% ItI\"cwqg> b"{eU%; xfwfq8tSMoH-T'Z¢»>!1Zz@2Z
8tSZ"¢Sw+i1>7G=b"\g>8%$q 0zx~¢Sq-ew,0et'“H-T’

Da h¢UseSpuAg«gade G°deb " {\w<pzU%; i WAC®A Xz
x~¢S Ni(i) w :pK”q> beyz

V(Ne(i)) = BE:As 141 [veV (Negr (i) + (1 — ) Nega (4)] (2.7)
q U=b"\qUpVzU%; i WI&Tpu~3"Ax
Ky(i) + By(i) = Ne(i) + D (d) (2.8)
q gqre"{\\pz (24) Ut«™ z BApp1 X-pSA%Ys pK{ K,z B, xfege
SUA«qdewiide”> b{thz@Z-p v X AR (1) w=pa
Iny =1 —py)lny+pylny+¢, 0<p, <1 (2.9)
tHO\qqb"{¢SpAs«q-4wA™S$sTi)up> rizrl, gbeyzU%; i
wx~¢Sw- Ux
Nig1(i) = v Ko (i) + 70 Bi(i) — Dy (i) (2.10)
q "e"{\exz t 8teelhdewA™s$s)uT fwbaUbs>) %Mo’'"mbu

Ut+18t- b”ALz t+18l:qO0Owx~¢ S Nij1 U% NezL8ZAt “yhe

"\gq>™ “oM"{

y\w'Osmbluw®aey-0é-pu>éao Vi(Ny(i)) w7G=>$"TowU%; i X2
@U«<FMwWAeT z° +jZiwx~¢S>-E sZeys’sMqg> b”{bs"7j

U%:; ixz¢SpAg«qadewdeT'7G &@UCV hOUtSMoczx’'UCae
b”fow-+QU%Z%wVDb t0°0t¢OiAsYBpK"\qU{S’'+ziw'Os

VaR My

i Ky (i) + 1741 Bi(i) — i Dy(i) > 0 (2.11)
tU@ oM”qRQ"{\\pz i arb xfege¢SuAi«g-4w- t "7G
@&p>!b{\e'xEppK”"\qt«™ hM{ (2.8) U>;Mo (2.11) U>! b"qz

Ne(@) > (1= 2 ) Ko (i) + (1= r840) Be(i) + (rf = 1)De(i)
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22, U%¥peaed H2 PAg

qs“z VaR Myw™ b q\-Uzx~¢S"U¢ SpAg«q-4ewde T'C\b”
7G ;egbaUbwuiu-1>81"pV"+jZigsloM”\gpK"qgMO\qUz-Y
PV"{sSz¢SpuAg«gq-4at "7G aepw> YECTUtmMox™\b”{

yU%; ixt8tSZ"x~¢S">t)q oz (2.8) q (2.11) wMyw<z (2.7) U>7G
=b" ' Ote SuAi«qgadewdt]- QU ZY%wWC "> t 8l:p> b”{
\wqVzeU%; i Usepn«agq$pK’gq> "0zU%; i WA<CA >

Vi(Ne(@)) = deNe (i) (2.12)
pK”gq* b"{\+tCQz (2.8) Uq (2.10) U<;MzU%; i W7&=38JIx

max V(Ny(i)) = BE; [Api1 (i1 + 1 — ) (@11 Ki(8) + af 1 Be (i) + riNe(i))] (2.13)

subject to r{Ny(i) > qf K¢(i) + 4711 Be (i) (2.14)

q b\qUpV{hi zU%Z%wCa"W7&"X

Di(i) = K{ (i) + By (i) — Ne(i) (2.15)
P)Q'+"{\\pz gf =rf . —rf xDab pt0b”,SpAi«dewiiOa)u
pzgl,, =rf,—rl xDab ptOb”"-4dswiiOa)uppK*“z Afpy =i -1 X
Dab wUrt'” &> Sh¢eSpAg«t "mpw7G el &pz By =1 =1t

xDab pwUrt” s> Sh-4t "mpw7G &l appK’{¢SpAg«
d¢g-4det "oz\w7&=8Jw°SUE>qloTgbeyzag,"dewOa)u
t b”iwkK U

Qfﬂ q55)+1
1] [t -
T )

URQg sZeys'sM\qU T"{\exzogs " T'\c"e@e»”"iUfwea p«ti

b”*O> "e”AK Y6UEcY6qs”\q>O " oM”{S@pxz-4t0°0¢S

HA¢ «WwMUIOS$teeu«UOMV\qgq oM"hSz¢eSuAg«t "7G eepwMU

~4t "7G ®p'“<yMet<h'b ®UGVMEQ> b"{fwALz¢ WtMU

- Ne"EgY6pxze SpAg«t "84)up Eirf, x-4t "84)up Eirt
‘““cdXs“z VaR Myw Ot‘'loaep«~0eUzUUC\b"\qqs"{E¢Y6t
SMosgpRgb” (2.14) Uqg (2.16) U>;Mo (2.13) U>Tgb"qz

¢r = BEy [Aar1(edesr + 1 —v)ri(L+ gy /45 11)] (2.17)

U~re”{
yU«é&AT.paU%; wB->RQ"qzsgRqw (2.14) Uz (2.15) Uz(2.16) Ut]|
(2.17) Uw xB-™tSMo<fwttRqb"{U«é&AT.p_hU%¥padwx-~

12



2.3. @ R\” H2 PAg

¢S"w- tmMoxzx U%; w@ZqyF€0O>R€ sZeys'sM{aU%;

w -pU v pK’hSz ¢t8at "hU%; U t+18tEjybx~¢SwY.”x
Nfpy = [ Ko+ i By — i Dy

pK”{thz t8t@Zb"U%; tE"“zyFt€Ob"U%; t0O"oH-a280UE
Zb7¢Sw'xz@Zb"U%; we S+it (1—9%)Nfy /v wOjz w/(1—7) wAut
ipb”ipK”"gq> b"{sSz w X Gertler and Karadi ¢2011 £ptt*eoM”' Otz
IL—y ““x"Tte—s<pK"{ " hUlozU«é&AT.pB-"hU%¥paedwx~

¢S"w- Uxz
— k b d
Nij1 = (v +w) [rf Ko+ 10 By — 1Dy (2.18)

as”{

23 ©o R\°

ifeétkK’s R¢Ow<zoo R\" xZ<w‘'Os%°w\” :> “zoo
R\" t>Y$sA¥%x O sMqg> *p"{fwhSzaao R\" >~ b"hSw
TAe«uxEAqs”{

Y;m = (’Uth_l)a(AtZtLt)l_a. (219)
\\pz Y; xa R\""z v X SHAG«wWwTEppK “zTipw xY6 vXx1pK”
gb"{ A;Z; x\"Q+j> " z°I$s!"Uel>t..beei A qzAq$sAvU>
b"ei>~“Z"h Zy >IRAEq oM”{ A; t| Zy xfegeZ<w M U
InA;=(1—pa)nA+paln A1 + ef, 0<pa<l, (2.20)
InZ,=InZ_y +uf, (2.21)
Inu? = pzlnu? | +¢Z, 0<pz<1 (2.22)

tHO{ At| Z x :pK“z et] € x E OWYFUItHO iid w3&¢«pK”{
ya R\” T'H-t0 08="+"1ipUxzTiNtd®"t b”a R\~ w
7&=°"SUET’

e (2.23)
P)Q'+"{  p" x7T4RA">,jg hi0$sa RA pK”"{
yS@BpxzU%; xd¢ EpK”a R\" > 1pV"§MqOtk“zU%; Uxo

*$ \ex%tE $m R\" >> “oM"{
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2.3. @ R\” H2 PAg

R\ w¢SHA¢«TEp ve >> br\qab {t)wii¢ SuAe«” K, 1 w<
p-R hTtfp v, t0 "0zU%; t

bo+1
Ko K104

iZ1i..;UC\b”q> b"qzTfpt b"7&=w°SUExz

iR = (¢ + 1)rpvf”, (2.24)
rt* = pla(v K, 1) (AZ L)' (2:25)
qMO‘0Otzv,)OqvVv,..;Us Xs”g\-pRgb”{\\pz Ky X STHEP
O1f..;WwGVA>DTbh” &Y "»"z ¢y XTEPLOD"TiTH...;w,—Qt
b "TAY"»"pK*“z r?F xa R\" U\"tM 0li$t—;)u " hi®$s¢ S
HA¢ « v K;—1 wWOAQq oU%; U!Z "@»"iw)uppK”{sSz (2.26) UT’
i~ "0tz r?* xmppK“zEppK” ke P gx¥Ys’\qt«™ hM{iGw

‘OsTiTH...;tCQo0z¢SUAs«wigdnat|&ASA«wW! >R€ hipz
U%; U74%t—1b"¢SpA¢g«dew)lupxz

’ert—l = ’r'z)kUth_l — HvKt_l’Ut o+l + (1 — 5)§th_1 (226)

pOre"{ 0<d<1x¢Snapz & xS@BpyhtdC hecwpze SpAs«w&AS

A<w!=p> b{bs~jz t 8tSZ7¢ SUAL«wWA Q: qb”qz
t
“= o
gMO URqg'oM”{hi'z Qo=Q=1gb"{\\pz (2.24) U>;Mo0 (2.26) U>
Tgb"qz
K, = Pv PR K 1 4 (1= 0)& Ky (2.27)
by +1
qs“z™'t (2.19) Uq (2.25) U>;Moz
Ryt = =2 _pmaym 4 (1= 8)6, Koy (2.28)
¢y +1
qTgpV {\wUxz™\b"*Ota R\"" Y" UbAgiz Z” Y, gs Xs”
\qty™beyzsSuAg«t ")up rF Us«a§ct!"b”\q>™ b"{
yeSUAg«t "7G apt oz Aoki and Sudo ¢2012£tSMoxZ\!:q o
{"eoM"{¢SuAi«g-4t "7G sepwl\=wgae$sMOXx Aoki and Sudo
¢2012£pttreoM”cwwzS@pxit),” Os peSuAg«t "7G ap
w3iOc¢so\=>%""\qqb”{bs™jz¢,SHAL «WA« Q: x¢,S¢OWE ¢
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24. T4R\" H2 PAg

>j%aqb U”-¢ A~seu«tU@B oM "qRQz¢ SPUAL «AcW&ASAI=p &
xziwU
& = @ :& ut+UXt:beu-HU(Xz*thl):euﬂ?
Qi1 Qi1 Qi1
tHMz N(0,t) siigb”-pa Xt e =0(X,—X,_1) g 0 [Ae"Z\$s
U"-¢A~E T~38¢« e? t'l1o!1"b"<wg> b"{\wqVz e? x N(0,02)
tHO{+hzS@wf iz pu=0zc=05q S"{Mtz t8l:tSMoz t+18w¢S

HA ¢ «t "YU>RQ"qz

K = P B Y + (- g Ky
gs"Uz\w 1 8¢RtSZ"¢SuAi«)u>-pl:qg o QhgVvzug$84 R
WIE"tSMoxz'8pVsM3a¢ «A¥st"1"eli>TMheR!:xa&A .t
““0g$t'Yre"hSzp -p!l:WIRAEh”-p!:gs”"wxZ\$34¢ «w
"qs"{S@pxz t=whSz¢;SpAs«Act "U"-¢ A~E T~38¢«w”
> “I[z wZ\$3%a¢«x0Ab"\qgqb”{\\pz VaR gqx-pp gq~e"°
woT+j] a w<tSMol\*O”7Gw @&”’>Ob«wpK”{"hUlozU”-¢ A~

E f~%&c« €2, tmMo
P2, < =1-a

»-hb‘Os & >q"qz\w €2 t0 b "¢ SpAi«w UULSpA «det ™
VaR pK”{feeQz¢SpAg«t "7G apx

v m m EQ
Tf+1KtZCQZ)ngaEtPt+13Q+1+(1—5)€ K (2.29)
pO~re”{\\pz (>0xzS@U> b"eep«FMwOé3«xe8¢cs BwWEN>
b"hStCZCQh«wpK”{ CWUGVM,r7G sepw3«ae8¢s! " Uyi z
@U«FMW %0é3«e8aAYXxg="e"{
24 T4R\"
a74R\" zxzo R>dOAEQq 0z) ="+h74Rw\"t|b >&&0{=n
74R\" zt'"\"xz) ="eh74R loew™ZtmV 1 oewe RAdO>A
b"\qqb”"{bs™jz74R\" z w\™ X
Yi(z) =Y/"(2)
p qre”{ E z W4 {VXT7T4R\" zt "l:pK"\q>Ob GpK*“z Y™ (2)
X7T4R\" zwa RAO">Ob{H-«... t*"a74R0O&iIA+w'At "o
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2.5. Sit]m Uee H2 PAg

x z Dixit-Stiglitz ¢ 1977 £w Z$+ébAc¢tHIhl&oAY-.>> "oM”hSz74
RY;(z) w'A :x

Yi(z) = <Pt(z))_5th

P
qs”{ Pi(z) xO&4iA 2 w74RtOb"A"pK”"{\e’w<pz74R\" zt
Rotemberg ¢ 1982 £ WE@A ' DT...;UC\b”q> beyz74R\" zwe$ :
xzZ74RW\ t*"T11)OT'a RwiidO .. t|A"DTtPOII...; 5,y

%Mhbkw ¢t 8ZfitSZ"A¥%qOA<«u-1q 0

S Pt+z’(2)>1_6t+i (Pt+i(z)>_€t+i
E O l plaxdSi Yiri — p™, Yits
t;B < Py the T Pt Py =
2 - K3
_”P< Pri(?) Pryia _(1_77)7T> <Pt+z(z)> o Yius
2 \Pigi-1(2)  Pryi-2 Piyi

qMO ‘Ot A" {\\pz T x xY6tSZz” iNepz Ky XADT ..;WwGVA
>ObiayY”»"z n€(0,1) xXA"DT...;w6Q> bi&dY"»"pK”"{74R\"
z x\weé$ >zx~w\"b"RO&TAWA" Py(z) »=-Rb”"\qt'“7&=Db"{

"hUloz Rotemberg¢1982£tSMox Calvo¢1983£qYs“Tow74R\" tmMo
% i UE

Pt(Z):Pt, t:0,1,2,3,"'
U> "eoM"\qt«™ 0z°SWUET'NYae¢OuAc

K
1—e{l —p* — -2 (mp — 7 — n(mer — 1)°} = by (1 — 1 — (M1 — 7)) 4

2

+ BrpE (41 — m — 0w — 7)) Teg1 Y;; =0 (2.30)

UcZre"{sSzS@px t=whSt m=1qb"{

25 Sit|le Uee
Six-4wCea®q” zAkt|RS8§Z>2O{STwiiRS)8E¢x

r°By_1 + Gy =1 + By (2.31)

q g”*"{\\pzRS§&§Z>!b!: Gy xziw-pa
InG; = (1—pc)InG +pelnG_1 +€¥, 0< pg <1 (2.32)

* APT...;tmMox Aoki and Sudo¢ 2012 £q %0 7 z Fueki, Fukunaga, Ichiue, and Shirota¢ 2010 £tH |
h{
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26. ¢OECUE H2 PAg

tHMzZ\$t!"b”{iUtSMoz Gx :z €% xiid WRS8Zt0Ob”"3&¢ «p
K’{thzH-a26T ' wWAki>'b!: T X° WRSSf¢g"¢ctHO({ Aoki and Sudo
¢2012£tSMoxiw'OsRSSf¢"¢

B Py
7 = 1081 <Yt> . > 1 (2.33)
t

UNTeoM”«cwwzS@pxAkil"wM25"2Z" Y, wieqE " ebXb"hSw
»Eq 0zZ<wRSSf¢”¢>Y b7 {

}/t "/’y Bt wb
Ty = TOBt—l (Y) (Y , ’Lﬂy > 0, 1,/}1) > 1. (234)
\W\pz 719 xXAKk*wGV~">"biadY”"»"z Y x°Z"w xY6z y q Py xfege
xY6w Z"t0b” t 8w Z"q-4Ca”wzptOb”Aktw,—Q>0Obiéa
Y"»"pK"{AktU Z"wn— :qs” (2.33) qxY¥s“z (2.34) px“Z"wyC

:gsloM”\qty ™ " hM/{
ythzo Usex-4t "Eéb pw «>$"U%Sf>éao iNep>Msb"{
o UewU%Sfc¢"cgx

InRY = (1 —py)InR+ pyInRC | + pprébelnm, + €5, 0<py <1 (2.35)

P)Q’«"{ RYx-4wEéb pz py xSft'’UbpU” i-wSuM>O0bia

Y'»"z2 ¢r>1x iNeptOb”SfwS wg”>O0biaY”"»"pK”{ er xU %
Sft\a”E fpK*“z iid w3d¢«p e {-4t "A™$siib px
ry = R{_m (2.36)

t'lo> "e"{U%; t'"=4d¢w7G apt "oxziw' OtZ\$t>

/\.uq> bu{
Inry = (1—pp)nr’+prInr)_; +e2, 0<pr, <1 (2.37)
ey x iid. w3 «pK”{
26 ¢OECGUE
WpxzSOwW&AtSZ"¢OEGCUE>ODb{
y74R¢OWEGUEUX
K
Y, — ?p(ﬂt — 7 —n(mo1 — )Y, — kKot
- Ct + (Kt - (]. —5)€th71) +Gt +NXt (238)
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2.7. VAR Mys wpbAg H2 PAg

P)YQ " {(%xzA ' DT...;t|¢SUAs«wTt...;tipb”eiU«e h™w
"Z71.pK“z74ARWI™ .5 b{E%X74RWIi'A> "z«..zd¢zSTwR

S§Zt|lm ZT'IR""{m Z NX; xiw-pa
In NX; = (1 — pnx)In NX + paxIn NX; 1 + M, 0 < pax < 1 (2.39)
tHMzZ\$t> e NX x 1z e xiid w3d¢«pK”{

ya RCOWEGUEXxz74R\" w\~ :**

Y =Y, (2.40)

qs”{

y\w,TzS@w&ApxN+t¢Oz,U¢c0z-4¢OUEch"{¢(SpuAs«tOt
oxzTtp+jwDTt'l0T®$sTipAg «” K1 t0b” .. weeUS$ " {
27 VaR Mys wbAg

\w...pxz VaR MyU O sMOutSz"pAgtmMotib”{ VaR MyU O°
sMOuUpKlo«zU%¥peaedZZwaeixiGp\,h°0gq% 7qs”{fwhSzZ<
pxU%¥paeow >{O\qgb"Uz (2.10) Ut] (2.12) U>;Mo0 (2.7) U>Tghbe

yzU%; iw7&=08JIxIw'Ots"{

max V(Ny(i)) = BE; [Avr1 (Yeberr + 1= 70) (ri 1 Ko () + 1y 11 Be(i) — 7Dy ()]

subject to  K;(i) + Bi(i) < N¢(i) + Dy(4).

\wdJtmMo&-4i £ :>qoz Ki(i)z By(i) 2 D(i) tmMo°SUE>{SoTg
beyz

Eyrpy = Epryy =1 (2.41)
UcTe"{\exz VaR Myw O SM&ApPpxz¢SuAg«t|-4t "b pgH-

w-et "b pw txep«~0eUzUUC\ sM\g>™ b”{bs~j\exz

U%; Ud¢>a@0U%¢OtSMoiT+éURgb”"\qgqs”{thz\st E'0z
U%¥paedwx~¢S” N, UQ"«<x 0qgs“zbAgit?'é1>t.."sXs"hSz
VaR MyU O sMbAcgpxz (2.11) UizpsX (2.10) Uw O<B€ sM\qgqgs”{
yS tSZ"PAcwtixZipK”{
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H3 30&ae”zaius

H3 -

N

s0ae”3aius

S-pxz2-pO hbAg>;Mo3U4eé”34ailis>eeMzfwALtOb"RBo>

& 0

3.1 tiw |

S...pxzbAgt'"lis>a@0tKh“zbAgiwo\l:pK”"¢SpA¢ « K; t]
-4’6 B, tmMozK'TaSfw [>a20\qqb”{¢SpA¢« K; xzO0SUeaew

¢Ue w-iwiu"t,nMoz,U {; z-e~&U,Ut|fw U%¥p; Ufw
1aiu~3"Alz¢ @ t-1"oM”"22z O zAU4VzZqE~4J? %z
AA4z CPz4Vv = EZYz pAJt|OU~Z;Uwil-pK“zU%; UTi$
t"Atde " oM”"qRQ’«"«wq h{sSz4Vv = EZY%t| pAJtmMo
X2j¢e U?2CAVswU%¢  pK”OUU MQRQ’'e"cwwzq-,jizje w
j- tSMo° WAEwW<zaep«~&AAzOé"%t,nX!N~1&ipurgu
&a¥%"q o«Z$tYS’eoM”\qt "z!N~T&ipurguU° $pK”"Outx
4Vv = EZYt|] pAIxU%¥paed6T.p_o!N~T14ipreh?2C4Vswj
¢ tipb’de>Séb”«cwpK”’qg Q'«"hSz¢SpAg«we“t S”\qq
“h{thz-4'6 B; tmMoxz Aoki and Sudo¢2012£q% 7z *y8AJz 4~R%
4zM4t|ST ; 49 zS@Bpx\e'we ™ >- b’U%; we“t "oz
(SHAL«wOUg% 7qb”{
3.2 iéY”»”H X<w f

S@pxz- 31t0Obeée“zZ<w'OtidaY "»"t|°\l:w x«wf >alh{
5ZEZ’nybZOzZ(SZI£prAszngszszb tmMox Aoki and Sudo¢2012£tHM S
h{ pzw tmMox Gertler and Karadi¢ 2011 £tHIh{ A tmMox Hirose and Kurozumi
¢2012£ n tmMox Fueki, Fukunaga, Ichiue, and Shirota ¢ 2010 £>€° " h{ Yy Z Uy Z Pr Z
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3.2. T&Y”"»"t] x<wf H3 30ae”3&ius

G/Yzp.zpyzpnx tmMoxzPAgw " VU&pts”' O U Sh{ €@ tmMoxz
0T+j a»> 099 q z e?Uaj ) 0.5 WYFUItHOQ 0-% " h{ r* tmMoxz
Q> % WIiAY”"»"q>%V h rF wew<z woll:w x<>-% hiz x

Y6tSZz” (229 UT'-% h ¥ wcU>%V h<w«q°+b” Ot 0 Sh{ o
tmMoxz K/Y Uqi$s<>q”' Ot Sh{ Ky tmMoxz v=1q 2z ¢, q>%V
“h r¥ we>2 g oz xY6tSZ” (227) UT’ 7% >{Shiz xY6w (2.24) U
T %Zb” >qlh{ 7o tmMoxz B/Y =1q hipz xY6tSZ” (2.31) Ut]
(2.34) UT'{Sh{ pnx tmMoxz 2007 &T’ 2011 &fpw 5 & tSZ"m Zw>R
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