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(Claessens, 2006) , Z D78, MEFT#FE &2 G179 X TDO A& D5 ETI 228 CHRAN 4
MYy —Ee2Z7 78R L, ZREHMMAT L2 L2RT el 0B8R Lem
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H L<IZMFIs OF — % Z AW TEaEOERE AL TRV . BEENSR 52
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SR HEREOREIL, OIFEOBR L 7 —L, QY R7 OS]« ~v ¥« 7 — /LD
#, QR¥DE=FY T La—KRlL—bh - INFUAORE, OEROAEFELERD
filsy. = L COM - Y —E2ARBI DA E U TRERE A RET 5 EBESNL TN D

(Levine, 2005), Z 9 L7-/filidghe &R OB 72 Bk 2 RIS BRFER DS ETS
¥ 22 DR/ INRAETER LD UE K L TH A TH 2T DN THIZER D b TWn D
Z 2T, AR IR E 018 K 2 B L. 4 D OEFER 7R B FEC A FEN A )
D% LT ARFTERE OFT K EZ AR AIIC 5 & BT, A& NSRBI BT 2
EEBEZDBITWD, BT L3RI EAERERN, b L IIRFEREL@E LT
[ EZH L T S4& 22 O/ NSO IR DL O BB 6 L CREHVICH B R IREFH>Z L %
B 5282 L Twd (] 21X, Honohan, 2004; Jalilian and Kirkpatrick, 2005; Beck,
Demirgiig-Kunt, and Levine, 2007a; Quartey, 2008; Jeanneney and Kpodar, 2011; Inoue and
Hamori, 2012; Donou-Adonsou and Sylwester, 2016) ,

N T O e VA T Gl S o 1 S Y- T BRE N 7 N S D R i L 42 S WRE T N
5 Tl & LTIAOND ZENEN, LvL, Sffh MR~ T OFTEm
JEDONAZD=—=XTHE LSRR DT LT, L LA—HOFEHEE. &V i
&R A A 5 (Claessens, 2006), Z D72, KFTHFE % Eied X TDO A% i)
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TR 22X T DR E T T DT DET IV E T — X IOV T L, 5 5 BiCTobT
TERZIRT D, Bk, 5 6 Hi TR O AR5,

2. SRMABOERE

SRVEIBIIZHNEETH 0 | A THFRIT SR OFHINCEE L Tl on R 515
BEAEREZL TW5D, BlxiE. Beck, Demirgiic-Kunt, and Martinez Peria (2007b) 17 7 &
AVELFNEYE L WD 2 SOMIE S AREB AR @MEEBOT 72 AL 1 A4
D& 1S F e A— MVEREY T2 D OFYTIE & Bla H BT O (ATM) 0%+
LT BofEME2 1 A4S0 OFITEM - THE DO & RITEM - TS
GDP b b ZNENEHIIL TV D,

F7-. Alliance for Financial Inclusion (AFI) (2013) (Z&@EEEHITH—EA~DT
R EFEMEZRGEST 57 n XL LTERL TS, 22Tk, 47— 2~D
T 7RI 10 T AET2 0 OFITIEDE, L7e< &b 1 DOHEITEEEE 2 Ko
ITBORNLOEIG 2 LT < &b 1 DO TR 2 F D TBURALI B ET 2 A0
FHE LW 3 ODIEENSEFHI S, ATV — B XA DOFNEMEIT DR < &b 1 DOFEEED
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FIMEVEIXERA TR & FHA D GDP lIZ L » TENRERRHII S, SR B O S miE % 3%
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%72 Park and Mercado (2016) (X4 0IE 2 STV — & X OFI M Alaetk & FEMED 2
DOOMITEN 53T T R ATREEZ B 10 5 A 720 OFITE & ATM OED 65—
7. FUEM:Z SRITEATO GDP e & A 1,000 A4 720 OFITHHOMED FLTEITFD
BHEHIIL TV 5,

VLED X5z, MBSk 2 ilim s GE L Tndicd, Eo X RBlEnLED
KO i A IV CEHIIT 2 I C DWW T, BATHIE O T L b —E L7z AR =
ST, L L BB 2 5HT 27212 Zo0 @O BN AW LTV D,
AFElZ. Beck eral. (2007b) <° AFI (2013) (Zin-> T, @@MUEZ &MY —E2~D7T
7 A LREMED 2 SOMIHE IR A BE RO L I QB0 G | g HARDE
fEry bU—2 &l Ul B OMEREICOWTBLIT S |

LIZHAERNOT X TOBEMERIZONT, ORI E 1Y O N0 OHER %75
LTW5, ZZ T IR o7 — 2 Off— % M 5 72 DICEE R HorE b
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%, FABFFEITHEML, E— 27K 2001 212132 5 4, T18 JJjiZZr o7, —5. BER
134720 O ANAIE 1955 4E5> 5 1962 4RI 0T T—REAYIC 5, 752 A6 5, 813 A% THY
MU=, BANTEZ T, 1970 4225 2007 AE12HF T 5, 091 A2 5, 199 A0 THER
LTW5, LLEns, BER~OT 7213407 < &b 1960 AERWIBELIME, th# LT

PR (2010) XA ARIZIT D EERTA ORERLO HUL A 1950 AEAREIRE, 8 e b ERR
HP@ITAT L. E R AR I I E BRI & O M DS B E AT 2R O &2 &5 4 5
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X 2 (TEAE R I2 1T DB HIT & N EOREE 1 NG T2 Om e N R OHER 2 7R
LTW5, BRIk~ e TEREDITAN 8 2 A3, I 1O HCLdai H iTa o H L
WEHZNTZD, ZOT =22 HNTW5, @ ITe 0 EEEIT 1957 40 9, 445 J7 H
5 1966 4RO 7,927 T HHEE TR Lok, #INZER L, B — 7 KFo 2005 4FI213 1 1=
1,796 B OEIZ 72 o7z, — 5. 1 ANM720 @ OFEEIE 1957 H0D 1. 04 725 1986 40 0. 67
FCW Lizth, BEAMEANIZES U, 2005 4F12 0. 92 1272 > TW D, ZD7s, BER%
U7t — e X OFRIENET, BB TIR 1960 FRPZELRE, 1 AXH720 O
BCIE 1980 AN BE A BRICUGEIC M D o T B X BbIVD, BT, Scher (2001) 1%
1990 AR R D 1 NY72 ) B{EATE OBz A EM T L, AR HER O T
HLEVWKETHD Z LML TV D,

3. EATHIRDO Y —~A
FATHRTIIINETOL ZABER Yy NV — 7 2l Ul SRaB oz RICE L T
FEFESHTIIT DI TV, 5, BESITO MFIs 07 — % 2 VT, SRlaE0 T
R FEIC ED & 9 R B EFH > TV D IOV THREE L FZEOHT TR D20 b D
DITHOI TN D, & Z TR T, RSO~ 7 a5 —% % Hn T, R3EIT° MFTs
Zil U7 e e B O PSR ISR 2 3R 2 i 2 S AT RISV Tl BT %
#HIZ, Kai and Hamori (2009) (X, & LE 61 »[ENHR5 7w ATy M) —F—4
ZHWT, v A7 077 AF 0 A% U@ aB O A EEIT T 5 2R 2 FGE L
TWD, el EOEREIT MFIs 0%, & L <X MFIs O FOENGEHIIS L, 1
ANH7-0 FEE GDP & 2D 2 F, BFHME. (> 7 VR RE(CER, #illis I —72%
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DY FOEOWTNOEREHW-HETH~A T ADOKFEEFL HatiicaE T
DD ZENPLMNIRoT, ZOID, HHII~vA 7T 7 A F L A %@ Ul
IR M S, AR ENERTELE LCHAREETHD Z L2 EHL TV 5,

Mookerjee and Kalipioni (2010) [F4cEE K & EE 70 »EHor/mxt® 7 v a 7 —
X &AW T, BEESRIT ORI T D8R — B A~ T 7 v AEE L AR — e 2 OF|H
AIREMEDS TS I L T ED & 9 RNRZFF - TO DT OV THT LTV D, il
Y= B RAA~DT 7t AFEEFIL A PERHR ISR AR & & B FIAEZ RN T 58
AT, & LTt — v AORMAREMEITMRA 10 FANYE 720 oduT 5 cEn %
NHHENTND, T DX e BoRBEEK L &b, 1 A4 GDP, A
Y7 LR AR GDP . A 1,000 AN47- 0 OBFEOKMLEDa Y hr— Lk
B W TY =R/ Z 5T 5ET V& i/ 315 (ordinary least squares: OLS) & #4F
754k (instrumental variables method: V) THEE L7z, ZOREE, At — 2 ~0F|
BV 2L ~ A T AOEBERBRER G, @Y —E 2 ~07 7 & AEET 0 E
BHRRIE O MBI ARFR B2 DWW T OLS & IV O R B HHAEZEDIR G AT Oz o0
TIXOLS DGE DHFTRHEEL 7T ADHEREMRER ST L3 pinoTe, 2D,
FATIVE~DT 7 & ZIERIFFTSE AL QT 52—, PR O L0 @O RIRE S
XTI £ 2 B S/ 5 LRt T B,

Hermes (2014) X, B LEICB T 2ERNEDO~A 7 07 7 A F 2 A~OBIMHPFER
PEOHE THFICERT 2020 THITE2iTo T b, BAREDO~ A 7 a7 7 A F
A ~DBINE MFIs 5> b O ABEEORN DI 2 EIE & MFIs 12 K 5814850 GDP
ik s TEHlIlSN TV D, o hr— 25T, v 7 LR BN ADOES, BHE
AReZe BHEOEIE . RIEAKHE AN, WA O GDP b, & L CHPEsRm
ZRTHD, HO1E 2000 4E05 2008 4EETOREET0 rHOZ/ AR Vg T —
Z &V OLS & IVIZR D0 & TV, ZOfRER, KV@Emn~A a7y A F A
DBIMR L VARNFTFAREELHBE L TV D Z L 2R LTV D,

Garcia-Herrero and Turégano (2015) (%, JEATAIIED M L7z @@t el BIZBA4 5288
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AT OFEIEIZBE LU, 8T DB 2 Fr OB AN OFR A 1T 5 D 2 EI G5 F 2k & GDP
Zxt 95 /MR E ARG 7 E O 2 OFRIE LS & 1T, Sarma (2008, 2012) X°
Camara and Tuesta (2014) NBR LICERIFERHNLN TN D, 19 7 ENS 75 » H
DHFFE T rRAE T v a v T =2 LRV T =2 E WO 21TV, ZORER, 9o
Dy —AH 5 OO —ATEMEE L VARBOBIC~ A T ADOHERBEENH 5 Z

EEOMT LTV D,

Park and Mercado (2016) (%, & B[ 177 » EIZI1T 5 @@l cBE O P2 & B IRIR
BUCKTT 22 FA2 30T LT D, #5103 Sarma (2008) D FEIZI - T, 5 DOEH)
bR B DG REFRIR A VER L 72, b D OZEIT, BEZEIRAT D S5 D3, RAZESRIT O ATM
DH AN T NY T2 0 IS DB ESITOMAE LHEEOEIG, £ LT GDP X
HRMEHOEG ThH D, EHE GDP KRR, 1 7 L= SYTEHEME, %7K
IR ZLTHEONL—NLRERay ha—/L L, 2002 4005 2012 % TOVHfE%E
AWz 2t sy a7 —2 L0 OME, SRMaET LV EVEREREFEIC
AR 228, @R & TR EOMICITABERBEIZR RN L 2B 58
WD,

Aslan et al. (2017) (ZHFERITIC X 2 @@ EEO G HKIEEE TH % Global Findex % 1V
TERT 7 & AKT DR AERIEEZ R L, I L OBREHEL TN D, 1 AY
7o 0 TRk HE, REAFEOEEMRICED LEIE, BEMRKE, A v 7 VEREEa
fa—L L @fl7T 7225 L AR TR DN DTS ZDOBKRIZC OV T r At
g varT—2ERNTHON Lzt ZA, &Y —EA~DT 7 & AT &
7T ADKBERBBREROLVWIHIRERBGE LN, ZORRITa Y b — VB EE
THEL LRV, 2D, W HITRFHRBMY—EZ~DR D 72WT 7 & A2 EHL$
5 ENBORMICEHETH D LR TV 2D,

Neaime and Gaysset (2018) (%, 2002 475 2015 H=E TOHHE - b7 7 U H 8 » [E)

BB T — X HWT, SRaE OSSR EE, AR, & L TEamZENEI
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S B RNEZE LT D, D ITRRA 10 5 AS 720 07O, & L IFRA 10 5
NG 72 0 OHITO ATM OENTEED T el B ORE Z25H L7z, 1 A%472 0 %EE GDP
REH (EEGDP b LLIFZED23), A 7 L, @ AD GDP b, 554555
Frprrarybu—n L, —#bE— A bE (generalized method of moments : GMM)
2 KD HEE OFER, ST OIS EELM NS L0, BRFICH L UIFE
RRNR AR 2N &L 2 LTERITO ATM OB &R O 2 ETEC B kT 5 2 & 2
LT LTS,

DX oz, BES 28580 % Tid Park and Mercado (2016) A3 &l el E O AT
ZETHRT DA BB AR L TWRWA | 2 O ORI TR e O M E S g &
DGO D T EEZHENITLTND,

ABFFEIE LR D FATHITE L 1XR OFE R TR > TN D, I, FEATHIIE TILpE3ER
FT1° MFIs IZB89° 27— % % -V CAemE B OB RE 2 5Hll L TV 2 23, ARIFSE CILE
iR %8 U 7= B ICE R 2 2 T TV 5, 5 IZ, Park and Mercado (2016) <° Aslan
etal. (2017) 1XEREFBEO G 2 W CTOMZ21T> TV D03, AWFZEILEE LR > b
U — 7 %@ Ul — EA~OT 7 A L FUENEZ FHIT 5 72 O B E R L T4
MEEER DR RN TS, & LTE =1, A TIFE T3 O E 2 5125y
WrafToTWDR, AFETITAEAR 1 7 BEICEREZ Y T, #EFRIOT —% 2 v

T EAIT - T 5B,

4, BTNV T —H

AL CTIE AR TR E &2 & Lo 3 X T A& 2t e 8 H CHAR @Y — B R
TIRAL, ZNEFAT S Z LA RTEMOUBEOB SN b e RAIRAE L, SR
ARV —ERIZT 7 EALHMATE S L) THESIZOWTIEZE ] O LR
FRkEEL VD TRERE LTOE] OZICED L5 BRERE L T2 b LG0T

WTHNTEAT 9, FEAEDHTITE LT, ROET NV EEZ D,
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GINI,, = a + yGINI,, , + B,FI,, + B,INCOME,, + B, X,, +u,,, i=12,.,N;t=12,..,T

(1)

Z ZCGINL, ¥ =%, FI, \3&maiE, INCOME, 131 Y470 FifskE, X,
Ty b= VR w1 TRGEE, (=12, N)IEE, 2L TH=12,...,T) 138 %
TNENERLTWD,

WA CTh 2 V=155 (GINI) 13Ft&EE2 5 REBHRIBEDO—>TH Y |
BHENENEE, LOFREENRKENZ E 2R LTS, 22 TIHREBIT BUREA)
O [EEERARE] OF —ZESETHEEREHL T D,

ARIFF BN Tl b BERM AL S EMaE (F1) Ths, &mMEBIzToLm
HIZ2MEBE DT | kA IR Ko THEBESHI O TE e, 2 2 TIREATIRICHES
&Y — B A~DOT 7 A EFIEED S AR A X BTE & | NS 720 OBE
o (FIT) ., #%E2 1 NYT20 o@EIre O (FI2) PHRHIILTWD, B
R % L@ T DB B O [BERGEHERS, £ L TARITRBE O [EEH
] HDOENENAF LI,

BRCEOERICEY | TANTOAXITEYRAaA R TT+—</L I T+ —< )L
7R AR T EE B D R T D AR e il — B XA~ T 7 B AR FIRRIZ AR D,
Anson et al. (2013) 1%, 5 60 » EO AMETA 7T — & 2T, Bl /7 & paEdiTo
FREFTR D88 — 2 bt U BB IR 38R T &t~ T AlfE, (RBE ., KEE
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1. Introduction

1. Introduction Recently, several central banks, i.e., the European Cen-
tral Bank (ECB), Denmark Nationalbank, Sveriges Riksbank, Swiss National
Bank, and Bank of Japan (BOJ), adopted a monetary policy of negative in-
terest rates. For example, BOJ announced that the interest rate on current
accounts would be — 0.1% starting in January 2016, the deposit rate of the
Swiss National Bank was set at — 0.75% at the end of 2016, and the ECB
lowered the interest rate to — 0.4%. Before these changes to the monetary
policy, people had assumed that a zero interest rate was the lower bound
for interest rates. This bounds as called the zero lower bound (ZLB) by
academics. However, we now know that the lower bound of interest rates
can be negative if the central bank adopts such a monetary policy. Sev-
eral studies have challenged the issue of ZLB using the notion of Black’s
shadow rate (Black 1995). Krippner (2013) estimates the currency-adjusted-
bond (CAB)-Vasicek model. Christensen and Rudebusch (2015) estimate a
three-factor shadow-rate model of Japanese yields. Wu and Xia (2016) con-
sider a multifactor shadow rate term structure model (SRTSM). Ichiue and
Ueno (2015) estimate a Black’s model with Japa’s data and showed that the
shadow rate fell into a negative range even when the call rate was approxi-
mately 0.5% and before the BOJ adapted a zero interest rate policy in 1999.
According to Black (1995), the observed nominal short rate is nonnegative
because currency produces a nominal interest rate of zero. In other words,
currency imposes a ZLB on yields. Black postulated a shadow short rate, s,

and assumed that the observed instantaneous risk-free rate r; is given by the
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by the greater of the shadow rate or zero, that is, r, = max{s;,0}. Following
Black (1995), a few studies extended the notion of a zero lower bound to
non-zero lower bound. Although Wu and Xia (2016) simply set the lower
bound at 25 bp, Kim and Priebsch (2013) treat the lower bound as a free
parameter to be estimated, and obtain a value of 14 bp using U.S. Treasury
yields. The aim of this study is to measure the effect of quantitative easing
in a model with time-varying lower bounds of interest rates during the long
period of near-zero interest rates in Japan. In our analysis, we suppose that
lower bounds on interest rates change over time, and the central bank can
influence these bounds by quantitative easing. More specifically, we assume
that a nominal rate, r; is given by the greater of the shadow rate, s; and the
lower bound z;, that is , r, = max{s;, z;}. In particular, we do not assume
that 2z; must be nonnegative. We raise several questions that we attempt
to answer as follows: What are the economic implications of negative inter-
est rates? Are lower bounds of interest rates affected by a central bank’s
monetary policy, in particular quantitative easing policy? Should a central
bank target either the monetary base or reserves to stimulate the economy
through quantitative easing? What are the different effects of a policy of
monetary base targeting versus a policy of changing reserves? Similar to
our paper, Wu and Xia (2016) argue that the Federal Reserve succeeded in
lowering the unemployment rate, using a multi-factor shadow rate term struc-

ture model'. Our approach is different from Wu and Xia’s (2016) in several

'Wu and Xia (2017) investigate the effectiveness of the ECB’s negative interest rate
policy on the yield curve with a new shadow-rate term structure model. They find a 10
bp drop in the lower bound lowers the short-term rate by the same amount, and lowers
the 10-year yield by 6 to 8 bp.

_29_



respects. With respect to methodology, we estimate the time-varying lower
bounds of interest rates and examine the effects of quantitative easing on eco-
nomic indicators in a model that explicitly incorporates such lower bounds?.
We also use the shadow rates implied by consumption-Euler equations to
estimate the lower bounds. Our critical assumption is that households’ con-
sumption satisfies the Euler’s equations with respect to shadow rates. Our
study is the first to report time-varying lower bounds of interest rates for
Japanese data. Using the estimated time-varying lower bounds, our study
contributes to the literature that investigates the effectiveness of monetary
policy under a near-zero interest rate environment. We find evidence that
a commitment policy in the midst of the 2000s and large-scale asset pur-
chasing after the global financial crisis (GFC) lowered the lower bounds of
interest rates. We also find new evidence showing that expanding the mon-
etary base is more influential on the economy than expanding the central
bank’s reserves. However, neither of these simple instruments is effective in
lowering the lower bounds of interest rates. We argue that quantitative eas-
ing can reduce these lower bounds, but its effect on the economy is too small.
This study also contributes to the econometric methodology for estimating
the effect of the monetary policy of quantitative easing. Compared to the
existing literature, our method is novel in that we use the shadow rates im-
plied by the consumption-Euler equation. The method consists of four parts.
First, we derive Euler equations for two types of utility functions, constant

relative risk aversion (CRRA) type and habit type, and obtain the implied

2Christensen and Rudebusch (2015, p238-239) state that they are skeptical about the
use of a non-zero lower bound, partly because of the lack of motivation.
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real and nominal rate of interest rates. Second, we treat the implied rates
as shadow rates and estimate the shadow rate affine arbitrage-free Nelson-
Siegel (AFNS) models by the Kalman filter. The AFNS model belongs to
a class of broader affine term structure models (Duffie and Kan 1996, Dai
and Singleton2000, Duffee 2002). Third, using the estimated parameters of
the AFNS models, we compute the time-varying lower bounds of the actual
interest rates, as the theoretical option price. Finally, we estimate the factor-
augmented vector autoregressive(FAVAR) model including a lower bound as
one of the variables. The final analysis provides impulse responses of the
macroeconomic indicators to the quantitative easing, i.e., the expansion of
the monetary base and the BOJ’s reserves. The paper is organized as fol-
lows. Section 2 describes our methodology. Section 3 provides the estimated

results. Section 4 concludes the paper.

2. Econometric methodology

2.1. The outline of econometric methodology

Our econometric approach consists of the following four steps.

Step 1 : We derive the implied real rates from the consumption-Euler equa-

tion.

Step 2 : From the series of implied real rates and inflation rates, we calcu-

late the nominal shadow rates.

Step 3 : We estimate shadow-rate AFNS models, using the estimated shadow
rates. We derive implied lower bounds using the estimated parameters
of AFNS models by numerically solving the theoretical option pricing

formula.
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Step 4 : We estimate the FAVAR model, including implied lower bounds

and a quantitative easing measure.
Here after, we explain these four steps in turn.

2.2. FEuler equation and the implied real rate

In Step 1, we consider Euler equations for two utility functions. First, we

consider the usual CRRA utility

1
u(Cy) = ——C}° 1
(€)= 1—Ci 1)
where C; denotes consumption at time ¢t and « denotes relative risk aver-

sion. For an individual maximizing his or her discounted lifetime utility, the

consumption-Euler equation of consumptions between ¢ and ¢ + 1" becomes

(%)) @

where §(T) is a discount factor, r(t,7") is a real shadow rate at time ¢ ma-

exp(—r(t,T)T) = 5(t,T)E;

turing at time ¢ + 7', and F; denotes the conditional expectation at time
t.
Defining ¢; = InC; and assuming a log-normal distribution, the above

equation becomes

exp(—r(t,T)T) = B(t,T) exp(—a(Et(ct+T) —c) + 0.50[2Vt(ct+T)) (3)

where V; denotes the conditional variance at time ¢.
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Second, we consider the habit model of Fuhrer (2000), which assumes

that the consumer’s period utility function is

w(Cy, Hy) = — (H%) o (4)

11—«

where H, is the habit level of consumption at period ¢ and ~ is a parameter
indexing the importance of habit. When the autocorrelation coefficient of H;

is close to zero, the utility function becomes

l1—«

w(Cy, Hy) = ! <%) - (5)

Then, the Euler equation is given by

exp(ar) — B(t, T)v exp(by)

B(t,T)exp(—r(t,T)T) = exp(dy) — B(t, T)yexp(e;)

where

a =y(a—1)g_1 — ag

by = (y(a—1) = e + (1 — a)Eiepyr + 0.5(1 — a)*Vi(cipr)

dy = v(a — 1)¢e; — aEciir — Eymppr + 0.502Vi(copr) + 0.5V (mi07)
+ acovy(cyr, TaT)

er = (Y(a—1) = 1) Ewcipr + (1 — @) Eycrorin — Evmppr + 0.5(y(a — 1) — 1)*Vi(cerr)
+0.5(1 — a — 1)*Vi(ciarsr) + 0.5Vi(mir) + (1 — a)(y(a — 1) — 1)covi(cror, Coarin)

— (1 = a)(cove(merr, ctrrin) + cove(Tosr, Crir))

Following Canzoneri et al. (2007), we derive the implied real rates 7(¢,T)
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for each of the two utility functions using Egs. (3) and (6), respectively.
2.3. Nominal shadow rate implied by Euler equation In Step 2, we cal-
culate a nominal shadow rate s(¢,T) using the implied real rate and the

inflation rate m(¢,7T) as

§(t.T) = #(t.T) + n(t,T), (7)

as the implied by Fisher equation.

2.3. The upper bound as a strike price of shadow bond option

In Step 3, we consider shadow-rate AFNS models. As explained briefly

in the introduction, we extend Black’s notion of shadow rate as

i(t,T) = max{s(t,T), z(t,T)} (8)

where i(t,T") is a nominal interest rate and z(¢,7") is a lower bound on the
nominal interest rate. The lower bound of interest rates corresponds to the
upper bound of bond prices. When the ZLB applies, the upper bound of
bond prices is equal to its face value If we define the upper bound of a bond
price as Z(t,T'), the bond price cannot exceed the upper bound Z(¢,T"). This
means that a bondholder must sell the shadow bond at price Z(t,T") when this
occurs. In other words, the bond holder is a seller of a call option on a shadow
bond with a strike price Z(t,T"). Therefore, holding a bond with an upper
bound is the same as holding the shadow bond and selling the call option.
The upper bound of the bond price Z(t,T") can be greater than, equal to, or

smaller than the bond ’ s face value. If holding cash involves no friction, and
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cash pays zero interest rate, the upper bound is just the bond’s face value. If
there are relative benefits to holding bonds or relative costs to holding cash,
and if cash pays zero interest rate, the upper bound becomes greater than
the bond’s face value because the positive cost of cash means that the actual
rate on holding cash, including this cost, is negative. In contrast, if there are
relative benefits to holding cash or relative costs to holding bonds, and if cash
pays a zero interest rate, the upper bound becomes lower than the bond’s face
value because the positive benefit of holding cash means that the actual rate
on holding cash, including this benefit, is positive. The central bank’s reserve
policy affects the benefit/cost ratio of holding cash, as long as we consider
reserves equivalent to cash. The Federal Reserve began to pay interest on
reserves in 2008 (Emergency Economic Stabilization Act). Following FRB,
BOJ also began to pay interest on the excess reserves in 2008. Curdia and
Woodford (2011) argue that the optimal interest payment on reserves should
be equal to the policy rate. When the interest rate on reserves is positive,
this interest rate can be regarded as a relative benefit of holding reserves (or
cash), which makes the lower bound of the interest rate positive. When the
interest rate on reserves is negative, this interest rate can be regarded as the
relative cost of holding reserve (or cash), which makes the lower bound of the
interest rate negative. In this way, the central bank can influence the lower
bound of the interest rate by changing the benefit/cost ration of holding
cash relative to bonds. An alternative way to affect the benefit/cost ratio
is to buy a large amount of bonds through open market operations. Several
studies have investigated the effect of large-scale asset purchases (Gertler

and Karadi 2013, D’Amico and King 2013, D’Amico et al. 2012, Chen et al.
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2012, Gagnon et al. 2011, Vayanos and Vila 2009). For example, the Federal
Reserve purchased $1.75 trillion in 2009, the Bank of England purchased
$275 billion in 2012, and BOJ purchased ¥100 trillion as of 2012. Large-scale
asset purchase programs, which typically leave a low amount of bonds in the
market, increase the cost of holding bonds relative to cash because financial
institutions must hold bonds for regulatory reasons such as Basel regulation
or for allocating their assets efficiently by holding an appropriate amount
of risk-free assets. Such policy makes it difficult for financial institutions to
find sellers of bonds, which means that the benefit of holding bonds related
to regulatory or other reasons increases. As mentioned in the introduction,
we do not observe the lower bounds of interest rates, which can be positive,
zero, or negative. Hence, we need to estimate these lower bounds by partly
applying the method of Krippner (2012) and Christensen and Rudebusch
(2015) (hereafter abbreviated as KCR) 3. The idea of this method comes
from Black’s option theory of interest rates. We utilize the fact that holding
a bond with an upper bound is the same as holding the shadow bond and
selling a call option on the bond. As has been argued by KCR, the final
value to the bondholder, W, is given by the smaller of either the shadow
bond price S(T,T') or the upper bound price Z(T,T). That is,

Wy = min{S(T,T), Z(T,T)} = S(T,T) — max{S(T,T) — Z(T,T),0} (9)

3See also Christensen and Rudebusch (2016).
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The last term on the right-hand side represents the payoff of a call option
with a strike price of Z(T',T) and an original asset S(7’, T") Therefore, holding
a bond with an upper bound is equivalent to holding the shadow bond and
selling this call option. Following KCR, we consider a Furopean call option
at time 0 with maturity 7" and a strike price Z(7,T") written on the shadow
discount bond maturing at 7'+ 6. T + ¢ is the shortest maturity available
after time 7. This call option approximates the option in Eq. (9), whose
value is defined as
(T, T+46,2(T,T)) = E(? [S(0,T) max{S(T, T +96) — Z(T,T),0}]

(10)
= S(0,T + 8)N(dy) — Z(T, T)S(0, T)N(dy)

where
S(0,T + 6)
di = (m ’ +O.5Ty2) ,
' S(0,T)Z(T,T) U T (11)
dg = dl — I/t\/T,

v; is the diffusion coefficient, and N is the cdf of the standard normal dis-
tribution. The conditional expectation in Eq. (10) is taken with respect to
the risk neutral measure ). Then, the value of the auxiliary bond with an

upper bound Z(T,T) is approximately equal to

P(T,T +6) = S(0,T +68) — C(T, T + 6, Z(T, T)) (12)

, which comes from Eq. (9). As already mentioned, the value of this auxil-

iary bond is the value of the shadow bond minus the price of a call option.
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Following KCR, we consider the instantaneous forward rate on the auxiliary

bond, which is defined as

i@Tﬁﬂm{i%HﬂT+®} (13)

6—0

where we assume that the actual bond is approximated by the auxiliary bond
and regard f(t,T) as the forward rate of the actual bond?. Furthermore,
following KCR, the forward rate on the shadow bond f(¢,7") and that of the

actual bond f(t,T) satisfy

f@&T)=f(t,T)+gT). (14)

where the adjustment term g(¢,7T) is given by®

d CtTT+5ZtT
g<t’T>_}s1§é<d5( ( Pt )>

— 2, T) + (f(t, T) — 2(t, T))N ((j At U (15)

+ut\/12_ﬂexp (—% {f(t>T) V_t z(t,T)} >

4See Eq. (5) in Christensen and Rudebusch (2015). KCR’s currency-adjusted-bond-
Vasicek model consider the bond price at time ¢ maturing at the shortest maturity avail-
able, ¢ + 0. Investors can either buy the bond at a price P(¢,¢ + ¢) and receive one unit
of currency at the maturity date or just hold the currency. The availability of currency
implies that the last incremental forward rate of any bond will be nonnegative due to the
future availability of currency in the immediate time prior to its maturity. When letting
6 — 0, the continuous limit identifies the nonnegative instantaneous forward rate.

5This equation is similar to the last equation on page 238 of Christensen and Rudebusch
(2015).
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The adjustment term g(¢,T') represents the change in the value of call option

maturing at time 7.

2.4. The shadow-rate AFNS model

We consider a three-factor AFNS model as in Christensen and Rudebusch

(2015) and Christensen et al. (2011). The shadow rate is assumed to follow

s(;,T) = X} + X7, (16)

and the three state variables follow

dX] 00 0) [x! on 0 0\ [}
dxz|=—lo x x| |[x2|dt+|om o 0 | |[aw?| (17)
dx? 00 X)) \x? 031 o 033) \dW

As is well known, the yield of AFNS(3) is given by

) 1— ef)\(Tft) )
iy(t, T) =X, + <—) X;

AT —t)

AT (18)
+ 1_e—>\(Tt) — e M=) ) x3 A(t’T)
MT —t) boT—t

, where the factor loading structure is similar to that in Nelson and Siegel
(1987). 6. The three factors X}, X2, and X} represent as the factor loadings
of level, slope, and curvature, respectively. The last term on the right hand
side A(t,T)/(T —t) is a yield-adjustment term that guarantees no arbitrage.

The drift coefficient A and the volatility matrix in Eq. (17) determines this

6See the first equation in page 235 of Christensen and Rudebusch (2015).
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adjustment term and the volatility of the yields v? = V,(In P(¢, 7))".

2.4.1. The procedure for estimating the lower bounds

Now we explain the procedure for estimating the lower bounds of interest
rates in Step 3. The procedure consists of the following two parts: (3-1) Esti-
mating the parameters of the AFNS model and (3-2) Estimating the implied
lower bounds. In step (3-1), using shadow rates for each maturity given in
Eq. (7), we estimate a state-space model consisting of two equations. One
is a transition equation that is derived from the discrete version of the state
process, given in Eq. (17). The transition equation describes the dynamics
of the unobserved state factors. The second equation is a measurement equa-
tion given in Eq. (18). We add Gaussian white noise random disturbances
to each equation and assume that the disturbances are orthogonal to each
other.

We estimate a state-space model using the Kalman filter and obtain afj
and A for the AFNS(3) model. Using these estimated parameters, we com-
pute the conditional volatility of yields v;.

In step (3-2), using the conditional volatility of yields v, we calculate
the lower bound given by Egs. (14) and (15). Inserting the forward rates on
actual bonds and shadow bonds into Eq. (14), we obtain the estimate of lower

bound 2(¢,7T') in Eq. (15) by solving numerically the nonlinear equation.

"The volatility of the yields is given by v; in page 236 of Christensen and Rudebusch
(2015).
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2.5. FAVAR estimation

Finally, in Step 4, using the estimated lower bound 2(¢,7"), we consider
several FAVAR specifications of the above model. We consider three unob-
servable factors and one observable variable, which is either the monetary
base or the BOJ’s reserves. We consider the observational equations con-
sisting of a series of 131 informational variables listed in Appendix Table
Al.

We employ a two-step approach as in Bernanke et al.(2005) to estimate
the three-factor FAVAR. The procedure consists of two steps. In step (4-1),
we estimate principal components of the informational variables X;;. In step
(4-2), we estimate the usual VAR of three factors F; that were estimated in
step (4-1). and one of the exogenous monetary variables, M;. We calculate
the We calculate the impulse response of major economic indicators to the
impulses, following the method of Wu and Xia (2016). The indicators are
IP (Industrial Production), CU (Capacity Utilization), UR (Unemployment
Rate), HS (Housing Start), PI (Price Index), and LB (Lower Bound). Defin-
ing a vector of these indicators as Y;, the observation equation is specified
as

Kg:a+bFFt+bMMt+nt (19)

Letting the monetary shock be ¢;, the impulse response of indicator Y; to ¢

at time t 4 [ is given by

l
OF )k OMyy;
> (kz b =g g (20)

j=0 \k=1,2,3
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, where Fi ;. denotes the k-th factor at ¢ + j.

3. Estimation results

3.1. Data

Our monthly sample data set starts in January 1991 and ends in Decem-
ber 2016. We employ consumption data from the Family Income and Ex-
penditure Survey provided by the Statistics Bureau of Ministry of Internal
Affairs and Communications. We also employ consumer price index (CPI)
provided by the same Bureau. We consider the growth rate of consumption
in real terms and interest rates for one, three, six, and twelve months. In this
paper, we do not analyze maturities longer than one year. This is because
the evidence indicates that the lower bound of shorter maturity tends to be
negative and to vary over time. This is because evidence indicates that the
lower bound of shorter maturity terms tends to be negative and vary over
time. We adjust the influence of a rise in consumption tax in April 1997 and
April 2014, following the BOJ’s report®. We consider two CPIs and rates
of consumption growth with and without residential expenditure. Since the
results turned out to be similar, we only report below the results using data

including residential expenditure.

3.2. Calculating shadow rate and lower bound

This section explains the results of steps 1, 2 and 3. Figure 1 and 2 depict

the actual nominal rates i(¢,T"), the implied shadow rates $(¢,T") calculated

8The report’s title is The method of estimating consumer prices adjusted for consump-
tion tax, which is published by the Research and Statistics Department of BOJ in Novem-
ber 2016.
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according to Egs. (3), (6), and (7), and the lower bound 2(¢, T') calculated ac-
cording to Eq. (8) for the maturity. The utility function is either a standard
CRRA or Fuhrer (2000)’s habit utility. According to our GMM estimation
results of the Euler equations, the typical estimated (5 is 0.998 and the coeffi-
cient of relative risk aversion is @ = 0.01°. Our implied shadow rate for each
maturity term mostly stays around zero. It occasionally exhibits a lower or
higher level than that found in Christensen andRudebusch (2015, Figure 5,
B-AFNS(3) model).

For the 2002-2007 period during which near-zero or negative shadow rates
are reported in Christensen and Rudebusch (2015), our implied shadow rate
exhibits positive rate ranging from 1 bp to 5 bp. Ichiue and Ueno (2015)
report an even lower negative - rate, than that reported in Christensen and
Rudebusch (2015) during that period!.

Although Kim and Singleton (2012) also report a negative shadow rate
during 2002-2006 period, their reported rate is more closer to that level
reported in Christensen and Rudebusch (2015) than that of Ichiue and Ueno
(2015). Compared to the rates reported in the existing literature, our implied
rates are relatively higher. Ours is the closest to that of the B-AFNS(3)
model of Christensen and Rudebusch (2015). One reason that our implied

shadow rate is relatively high is that we estimate it using consumption-Euler

9Canzoneri et al.(2007) report that the mean of the implied real rate in the U.S. is
7.08% under the assumption of @ = 2 and 8 = 0.993. Such a high relative risk aversion
coefficient produces a high implied real rate, which is inconsistent with recent Japanese
data.

107chiue and Ueno (2015) estimate a —3% of shadow rate around the 2002-2003 period
at minimum. Gorovoi and Linetsky (2004) also report that the implied value of the shadow
rate was negative.
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equation, in contrast to other studies. For data on the U.S., there are a
few studies estimating lower bounds of interest rates. Although Wu and Xia
(2016) set the lower bound 25 bp in their main analysis, they also estimate
it using a robustness check. The estimated time-invariant lower bound is
19bp in the U.S, which is close to the estimated lower bound found in Kim
and Priebsch (2013). However, there is no literature reporting the lower
bound for Japan. As shown in Figure 1 and 2, each dynamic of lower bound
seems to show similar actuations, independent of the utility function and the
maturity term. Except for the period from March 2001 to July 2006, and for
the period after the GFC, the lower bounds of interest rates nearly coincide
with the actual rates, which implies that strike prices of call options were
far lower than the actual price of the bond. Hence, the prices of call options
were very low. In other words, there was room for lowering the shadow rate
below the level implemented by the BOJ. The result suggests that the BOJ
kept interest rates higher than the corresponding lower bounds. In contrast,
there are large gaps between the lower bound and the rate in the two periods
of mid 2000s and after GFC. The gaps seem to increase with maturity term.
For example, the gap is 0.1% in the mid 2000s for one month and 0.4% for
six months. The lower bounds of interest rates for shorter maturity terms
tend to be higher than those of longer maturity terms. This tendency is
qualitatively inconsistent with the observation that zero is the appropriate
lower bound with the lowest recorded one- and two-year yield being 0.0 bp
and 1.3 bp, respectively, whereas the six-month yield broke the zero bound on
a few occasions but was never lower than —2 bp according to Christensen and

Rudebusch (2015, p238-239). The negative effect of the time to maturity on
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the lower bound suggests that a longer-maturity bond provides more benefits
relative to cash than a shorter-maturity bond. However, in the midst of
2000s, the BOJ did not pay the interest rate on reserves nor buy a large
amount of Japanese Government Bond (JGB). That was a period of so-called
‘ commitment ~ (Oda and Ueda2007). In 2001, the BOJ announced that it
is committed to a monetary policy of continued quantitative easing until the
inflation rate became steadily greater than zero. Such a commitment policy

lowered the lower bounds of interest rates in the midst of the 2000s.

Figure 1

Figure 2

In December. 2008, the BOJ announced that it strengthened its com-
mitment to a monetary easing policy. It began to pay interest rates on
the excess reserves of 10 bp and started a large-scale purchasing of JGB.
It increased the amount of purchasing every year after 2008. The amount
of purchasing increased further after the BOJ introduced quantitative and
qualitative monetary easing in April 2013. The graphs in Figures 1 and 2
indicate that such large-scale asset purchasing also contributed to lowering
the lower bounds. Table 1 summarizes the statistics for the actual rate, the
implied shadow rate, and the estimated lower bound. For example, the sam-

ple average of the lower bound for one month under the assumption of CRRA
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utility is 0.226%, and that of the shadow rate is 0.149%. The table confirms
the previous observation that the lower bounds of interest rate tend to be
negative as the maturity term increases. In addition, the sample average of
the shadow rates is positive. The gap, which is defined as the actual rate

minus the lower bound, is also positive in every cell.

Table 1

Table 2 reports the parameter values of each AFNS model. A and o;; are

drift and volatility coefficients under a (Q-measure, respectively. /i,f; is the

drift coefficient under a P-measure.

Table 2

3.3. The effect of quantitative easing

3.3.1. Impulse response

We now report the results of the analysis on how changes in the quanti-
tative easing policy affect the lower bound of interest rates and the economy.
Economists have generally argued that a near-zero interest rate no longer
conveys any information regarding a monetary policy stance. One solution
to overcome the issue of an unconventional monetary policy is to use a shadow
rate. Wu and Xia (2016) argued that a shadow rate model can be used to
summarize the macroeconomic effects of an unconventional monetary policy.

This study takes a further step to argue that a monetary policy stance affects
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the lower bound of interest rates and economy, when assuming time-varying
lower bounds. Figures 3 to 6 plot the impulse responses of the following
six macroeconomic variables: IP, CU, UR, HS, PI, and LB, to the impulse,
namely, quantitative easing measure M; (monetary base or BOJ reserves).
The impulse is set at 1% change of the standardized series of quantitative

easing measure.

Figure 3

Figure 4

Figure 5

Figure 6

In Figures 3 and 4, the impulse is the monetary base. There are four matu-
rities from one month to 12 months, and six variables for each maturity term.
We observe an increase in IP, CU, and PI for both types of utility functions.
These effects do not persist for long and end within a year. CRRA-LBs do

not respond greatly to an expansionary monetary base, whereas HABIT-LBs
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display slight declines. The magnitudes of the effects, however, are not large.
Figures 5 and 6 show impulse responses to a shock to the BOJ’s reserves. In
contrast to the monetary base, we do not observe increases in IP, CU and PI
for either type of utility functions. However, some of LBs respond slightly
to an expansionary reserves policy. In summary, expansion of the monetary
base as a method of quantitative easing policy is more effective in stimulating
the real economy than expansion of the BOJ’s reserves. However, the effects
are not persistent. The results also suggest that neither the expansion of the
monetary base nor the reserves have a great effect on the lower bounds of
interest rates. When the BOJ adopted a quantitative easing policy in 2001, it
targeted the BOJ’s reserves. It has gradually increased the targeted amount
of BOJ’s reserves from ¥5 trillion to ¥35 trillion in January. 2004. When the
BOJ implemented a quantitative and qualitative monetary easing (QQME)
in April. 2013, it changed its target om the BOJ’s reserves to the monetary
base. According to both the BOJ and textbooks, the monetary base consists
of the BOJ’s reserves and the currency. In other words, the difference between
the monetary base and the BOJ’s reserves is the currency. However, during
the period in which the quantitative easing policy was in place, the ratio of the
monetary base to the BOJ’s reserves varied significantly. As Figure 7 shows,
this ratio declined in the midst of the 2000s and during the period in which
the BOJ started a large-scale asset purchasing in the late 2000s. Recently,
this ratio has become less than two for the first time. For this reason, a policy
of monetary base targeting is different from that of targeting BOJ’s reserves.
The question arises as to which instrument a central bank should use as a

quantitative measure. Our results favor the expansion of the monetary base
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policy to the expansion of the BOJ’s reserves. However, neither of these two

simple policies can lower the lower bounds of interest rates.

Figure 7

3.3.2. Granger-causality tests

In this subsection, we examine a Granger-causality test from the mone-
tary pol- icy variable to the lower bound. Table 3 shows that the monetary
base does not. Granger-cause the lower bound for each model and maturity
term at the 5% significance level, except for the six- month HABIT. On the
other hand, the BOJ’s reserves Granger-cause the lower bound for less than
six months under both utility types at the 5% significance level. The effect
of an expansion of the BOJ’s reserve policy on the lower bound occurs only
in the shorter months. The BOJ used reserves as the quantitative easing
measure from March 2001 to February 2006 and used the monetary base
as such a measure from April 2013 '*. As a robustness check, we examine
the effects of the two measures used as the policy target, i.e., only during
the period in which the measure was employed. To this end, we create the
cross-term of the target and the period dummy that takes the value of one
when the target is set as the quantitative easing measure. Table 4 presents
the results of Granger-causality for this analysis. The monetary base did

not Granger-cause lower bounds for any maturity term. The BOJ’s reserve

1 Our sample period ends in December 2016.
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policy Granger-caused the lower bound only for a maturity term less than
six-month under the Habit utility. Hence, the results in Table 3 are robust
to restricting the appropriate period to that in which the BOJ’s reserves are

targeted as the measure of quantitative easing.

Table 3

Table 4

3.3.3. Variance Decomposition

The final analysis examines a forecast error variance decomposition (FEVD)
with a 5-year-horizon after the FAVAR estimation. As shown in Table 5, the
FEVDs are mostly less than 10%. However, we have a relatively high FEVDs
of the monetary base under Habit utility. This result suggests that a mone-

tary base policy may affect the lower bounds of interest rates.

4. Conclusion

This study investigates the influence of an unconventional monetary pol-
icy, i.e., quantitative easing, on the economic activity and the lower bounds of
interest rates. We estimate the shadow rates implied by consumption-Euler
equations and calculate the time-varying lower bounds of interest rates im-
plied by Black’s option-based theory of shadow rate, employing AFNS term

structure models. Estimation of the three-factor FAVAR system, including
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lower bounds of interest rates and quantitative easing measures, reveals that
the monetary policy shocks have little effect on the lower bounds of interest
rates. In particular, the effect of the monetary base is weaker than that of
BOJ reserves. However, quantitative easing measures have real effects on the
economy. The monetary base targeting policy is more effective than a BOJ
reserves policy in stimulating economic activity. We observed the declines
in lower bounds of interest rates in two periods, namely, the midst of the
2000s and 2010s. The former period corresponds to the BOJ’s commitment
period during which the BOJ announced its commitment to a quantitative
easing policy until the Japanese economy overcame the deflation. The latter
period corresponds to the period during which the BOJ employed large-scale
asset purchasing, including a QQME policy. Our evidence suggests that a
central bank can affect the lower bounds of interest rates by using appro-
priate measures. It also suggests that there was a room to lower the lower
bounds of interest rates at the early stage of the deflation period in Japan.
Our estimated shadow rates, which are calculated using consumption-Euler
equations, are higher than those reported in the existing literature. These
shadow rates that are consistent with Euler equations can be regarded as
true shadow rates, because they satisfy individuals’ optimality condition for
consumption, as long as individuals freely buy and sell shadow bonds. Our
analysis is limited in several respects. First, our analysis only considered a
maturity term of less than one year. In principle, the methodology can be
extended to a longer maturity, at the cost of reducing the sample size. For ex-
ample, had we considered two years maturity, we would have lost 12 months

of observations. Second, we only considered two types of utility functions.
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The methodology can be extended to include a variety of utility functions
as in Canzoneri et al. (2007). Third, we only considered AFNS(3) models
as term structure models. The methodology can be extended to include a
variety of term structure models, in particular, a broader class of affine term
structure and squared-root process models. Fourth, we only considered a
simple option pricing formula for the shadow bond. The methodology can
be extended to include, for example, a model allowing for a time-varying

strike price Such extensions are left for the future research.
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Figure 1: Estimated lower bound, shadow rate, and actual rate
(CRRA, AFNS3)
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(Note) The figures indicate the actual rate i, the shadow rate s, and the
lower bound z for one-, three-, six-, twelve-months.
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Figure 2: Estimated lower bound, shadow rate, and actual rate
(HABIT, AFNS3)
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(Note) The figures indicate the actual rate i, the shadow rate s, and the
lower bound z for one-, three-, six-, twelve-months.
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Table 2: Estimation resuts of AFNS(3) models

Model CRRA Habit

A 1.238 ook 0.040 ook
(0.013) (0.005)

kb 0.003 ok 0.070 Aotk
(0.000) (0.015)

kL, -0.001 Hokok 0.144 ook
(0.000) (0.030)

ki 0.272 rorok -0.091 ok
(0.000) (0.021)

Kb 0.402 ok 0.238 ok
(0.000) (0.057)

Ky 0.422 ook 0.475 *
(0.001) (0.266)

Ky -0.231 rorok 0.829 ok
(0.000) (0.107)

kL 0.026 ok 0.130
(0.005) (0.219)

KL 0.017 ok 0.115
(0.008) (0.258)

Kkl 0.648 ok 0.515
(0.001) (0.384)

o11 0.009 ook 0.008 ok
(0.000) (0.002)

029 0.009 rorok 0.017 ok
(0.000) (0.002)

033 0.011 rorok 0.076 Rk
(0.001) (0.017)

091 -0.989 ook 0.750 ook
(0.000) (0.267)

031 -0.254 orok 0.088
(0.000) (0.816)

0392 0.395 ook 0.180
(0.000) (0.499)

Log-likelihood -37628.9 -27446.6

(Notes) A is a drift coefficient and o;; is an element of volatility matrix. &
are the drift coefficients under P-measure.
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Table 3: Granger tests from instruments to lower bound

Monetary base  BOJ reserve

Maturity — x? P X P
CRRA 1 0.441 0.802 15.959 0.000
3 1.970 0.373 6.405 0.041
6 1.992  0.369 2.610 0.271

12 0.458 0.795 1.194 0.550

HABIT 1 4.497 0.106  8.059 0.018
3 3.796 0.150  7.915 0.019
6 9.050 0.011  0.347 0.841

12 2560 0.278  3.252 0.197

(Note) This table reports the results of Granger-causality test on the quan-
titative easing measure: Monetary base and BOJ reserves, for each month
and for each utility function.
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Table 4: Granger tests from instruments to lower bound with target period
dummy

Monetary base  BOJ reserve

Maturity — x? P x> P
CRRA 1 0.607  0.895 0.885 0.829
3 1.517 0.678 0.101  0.992
6 1.141  0.767 0.122  0.989

12 0.713 0870  0.263 0.967
HABIT 1 1.303  0.728  16.950 0.001
3 1.484 0.686  8.894 0.031
6 5.575 0.134 0523 0.914
12 3.137 0371 0.180 0.981

(Note) This table reports the results of Granger-causality test on the quanti-
tative easing measure: Monetary base and BOJ reserves, for each month and
for each utility function. To examine the effect of each measure (Monetary
base or BOJ reserves) when each measure was targeted by BOJ, we use the
cross-term of each measure and the targeted period dummy. The monetary-
base-targeted-period-dummy takes one when monetary base was targeted and
zero otherwise. The BOJ-reserves-targeted-period-dummy takes one when
BOJ reserves was targeted and zero otherwise.

_66_



Table 5: Forecast error variance decomposition

One-Month Three-month Six-Month One-year

Monetary Base
CRRA 0.035 0.017 0.013 0.006

HABIT 0.145 0.222 0.209 0.149

BOJ reserves
CRRA 0.119 0.054 0.033 0.047

HABIT 0.039 0.032 0.000 0.005

(Note)This table indicates the results of the variance decomposition at five-
year-horizon.
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A K o TREHEDOAMFE SR E 5, TiHIIHIGSME I LT, AftpEdn 2 5|
TG EREL THDITBERVWDOTH D,

~— v kA7 BARNTIF ¥ —OWIEIL, EOMEIRIED A H =X A
(B9 D LR ENE O i WORESR TS A 7 R R B DR A3 7R S
TW5, MHAT=ZALIREFHTHL2 DD, WL O OMER bR S
NTW5, ZO—2& LT, 720 FLEOFOEFERDIERHENE LG T,
MO BELMETL2HG08H L LB D, Akerlof (1970) X #LHi 5 %
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BT, THFROIESTHIEILTSSOEMR L AE T2 2 L 2 L7, TsITme
REAETIE RS, L L AU RHIERGTZTORTuUE, Bnd Ko R0naER
AEE Z LB Ry,

ARSI E LT, e b — L HAlC Ko THEA S TWD, Zhb
DN LRPBANTBOR BAZICE SV TR BN TH OO, X3 L b HHY 72
ERHIRT DL REREELS DT TRy, 207, — L HRloSIE
NEDHRE/BONTENE I NE VI R LT, HRASETHIEN /2 I T
W5, EBEOEMITTHIZEL TS, FRIZRLT, B DL THEG O
RO DO DM 72 STV D (F8F - KIR, 20125 Jkn, 2015572 &)
BUR Y508 ER O HIL, TGO % /) 25 720 O BB Y fHLA
LRFT S TWSD (AR, 2009; 2010372 L), 2000 LA & TG Ok ) %
=180 5 7o O DRERLRM OUEIL, B < hshT&E e, £ b OHIESIED
TRV RS DRI Tle < L IRIC R W TSRO HS O S 0 S R & E
BT T DR B2 TE T 5,

R EGE T T, RERTIGICE L CHEEZ O IERFRIGFHRIZIR X 7ok
A E 2D, IERFRIEMZRFT D 72O ONE & ZITk3 205803 7 ST
Do To& 2, KB HOAFEOBRRR EHiG0ZRMEL & O D, =

a—3—7, hurr b, TUTHETITOAL,, ZAZEEL T, XEFHRO

VTEO R EHERSNCE L TR E RO IR AT DR 2 I AN R SR TN S,
ZDH  ETAREOBNTH R EERGIIER T TV D, 72 & 2 IE, TEK - N (2003)
IZBWT, HEROIESHESCENCEET HE T A — R WRFICET 25mE £ &
HTWAH,

PRE (W LREME) X BEWF LD FERHFET HMEE (KXo s TidE
fEEMEs) 4., [BECEHR I, EASEMORYIEL - EWEL, T Eh
DEELEZOELHET, TOREATIEBRSIAFITINTWVWREWVWEILTH S,

FF3ARE L IZ. 1 BENDL3IBZBHICEWEEROR Y EL, 1HBND 3FKH
WEWEEDOBE WEXERE T, ZRU EICEWEEROFRY ELE ZR EICR
VEEEDO B WESE, MEBICEWEE S WEERICEDLLT, ZhAEho R
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NEAMEDOBRE WD A X MIER L, i OZAMICE X 290 R %2015
W Tdh 5, BARAIIZIL, Madhavan et al. (2005) 7% b > FEESFAT% . Bohmer
et al. (2005) ¥ ==—3—7 OFEZFMGIFTZ, Eom et al. (2007) 287 7 D
~—7 > NESHT LTz, FeETIX, Sakawa and Ubukata (2012)0¥fi « A5
o1 2BV T, ETRELOKBE RO NG ZILE S NToA N N OREGREL
1TV, Bohmer et al. (2005)<° Eom et al. (2007) & [RKEICHiHE DM %2 &
DR B HER LT,

FEEFEDONL N FESRTT 23 B AT > TW D MR 2 i eI 5 2
DNRDOBRENR IR STV D, Bl 21X, KFHEMRZR & OB RBERITEEZR~D
GRZEREE 22 L b, MHOBMNIEZED 2RPHRHTE 5, HEHE
Tl BEFZ~DEWREREA X MR L, ZOREGTT 200030 5,
fo& U AT - BFn (2007) TIX EBEEO TIEH®E S OFROZIR
(R L7zt WS FE I AORRERRG 0T 7 v a »7m 77 hE LT,
FHEEICHENRERATRZRT O Th o7, A - fn (2007) 1% 1Y
A E) IS Ko TREFBOIHERESIE T2 La2R LT,

2. 2 SEEERYR{RER
SO %2 & o S, IR KBS O A BN OB RICIRE 5 4

5H DO TR, BRKEIZHAISTE ARG b RERT—~ L L TEZ

HHBOREHERE LTHRETILDOTH S,

PR BT, BB NIRRT D 72 O HGE Arrows Head 78 2010 4R\ L=, ZHic kb,
ETFRECET 2 IEROANBENE 2. TG OREMEL T TR, BAELEE L N
HfrrshTnd, ZAUTEAL T, T8 - 580 2012) R EEZZ RO Z &,

PIUEEERE I, 3y A ZEICREOMBEREAR TR T O XETHY . KELR LT LA
HEITRTEBILIN TS, TBEIZBWNTH, 77 aryrar I hks bgh¥E
D AFIRFATREZE L TV, ZOROFIEETIZ K> T EGEEOIEREEORE
HR7e&nbd EHic7eo7z, (L, 2013)
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v?

HUEND D, AR TIE, RELEDTHGOMIIEICS 2 5EZEBICEHLTY
MAEA RO H 2 L 2 EIRE T 5, BARIZIE, TRERKN EOREOELE L
52202 EWOBBICHER Uiz, £z, pidicBE L7288 b REET 5 2
& T REKDOZHE LGN T 2N DR D D,
REBELKDRENEIE B L 52 52 %23, REFROTE 2 ZEE ST 52081
BobbHEBEZLND, Ziut, RKEKEZO TR TERVWRFRREBET D
BEZLDENG IHRZBGZHET20RNH LD TH D, TGO
CEREEEZGZ5LLTH, [20RIEIENS OV OHIFFR S 200 ? |
EWVOBERINAEL D, REKIIHKEROITHZ2ZEMSELELTH, 23 AR
ETHET HRETHUE, HHRRZELPRNE NS THEE TERWES
5, ZOHEAE. REOBETEIL 2 DHBIIREN LB OND, — 5T
40+60 H (W ULIEZ2-4 7 H) IZblc o CiERmimaw e 5.2 2 /it b &
b. ZOHEIE, REOBEEMECLERELEXDRENRS DL, T T,
TG OREMIEEZBELSEDL VI BN, LLFO X D R 7= Tz,
AR 1 - RIEXD TSR & B S 520503 40 - 60 A [l <

40 - 60 AIZHOTe o> CREFMIHCHEEL 522 LT, [Z0oHRIEENS
OWRHRANCEEZ B AL 26T O THA I 0?2 ) LI EbLIED, REKD
BRI L TH, FtEICET 20T 20 E R H D, AR TIH, REXKD
NRIFEFRI & & IO T 5L TRLTWD, RERITEER OITE) 255 S
B LThH, KL EBIIEDEESZMVET EE2 015, & LB
TS OREMEZ BN S ELDRITBET LWV B2 06, LUFD X 9 7R3E5E
it % 7= Tz,

&R 2« REXDP TSGR EINEIZ G 2 2 2NIRFH & & b IZRD T 5
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S bz, TRERDSTIGREINEIC G X BT EEDRMEIZ L > TRR DD
N2 EVSTEEIIOED Do TR, REROEENHD EV-oTh,
BEBBIC L > CTEORBORENED D AREHIT B bND, KFEY
ICRENESRELT O NS, KENEGGRBICL 2 2 ¥EBLBET DLEN
bHHIDThHD, BB, BGEE—# LG ORERSE & JASDAQ 50 K 5 72
FREMED & DRI N TS, R DB B 2 HMEN D 5, KA,
EEHIEOT ¥ FAANEELTND Z &SRB 5 FH R % 728k T
A INTND, ZO7, REWRIEICK L TREZ OIS 2 HET LR E
INENEZZDND, AUFETIL, DEBAEZENRENE D EALOFRE A R &
KRDDOTIHIR WD E WS RFRASLT S,

R 3« RKEKNTIHREINEIC G5 2 2 B N REDIZ I NREL 2D

3. GWMHBEET—#

AAFZEIZEE LTk, RBUESE & D Kk A X MR L, MEEETR
LS, FEETGOREBEE R > TWhA~v—F vy e vA I BARXNT T F
YO FEEZRHWD, —EHOFIRHEIZIB N TS, Yahoo 7 7 A4 AD X
WA E =y MPRET LT —FZFHA LTI 5AabH D5, 2EL, B
BOEBEERCKASFOLE L L T2 OEEECITRMOFERZ b0, £
DIEFIITEERLETH D L EZXTWD, AR TR, FHiH 722 4 ME0#]
RND, MOFEMIFRETELFIHINTWDET—ZREE LW EE T, BT
Wz EE L, T—4 YV 2y a v ORI HHMT — 2 X—=% (N\PM) %
mH LT,
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T2 ORGIT, MPEOFELERTHIC EGT 53 XTorFEL Lz, HIRIC
BILCik, KREBREE LCTmbD 2011 4E 3 H 11 HOEAARKESOFE
(ZVER Lz, 7— 2 I, REKOFI#%D 20 H - 40 H <60 H (XD 1
H-27H-37H) &L, RFETIZZOHMEICBNTHiGOWREMNEIZ & D X
5 IR E 5.2 IR D,

AW TIX, BRET — 2 02 bIET 2 ThgnshtE) ofefEic & L, TLLIQY
EXIENAIEEASRMT S, TILLIQ) 1X, Amihud (2002) 128\ CTHEE S iz F
BT D, Amihud(2002) TiE, MEMEOIE L L CREOT — 2 2T, X
H - 7R - 25 (2011) 1I2BW T, BBEOT —& 2 AT, EFEoHT Oft R
AL TWD, DRXDXIIC, BHREORIEOHRMEE L 72 b D& k@ T
HpZ LT, ~HBEVDOILLIQZRDDLZENTEX D,

| Daily Return; 4
Qi = Zgra - ()
Lt

Amihud (2002) OHFZED L 512, T & @ ILLIQ Z:RD 2841%. Fieod (2) K
DX OICHIBNO L 2#5HT 5 2 il b,
1

— 1 y|DailyReturn;| =
ILLIQ; = = E ﬁﬁf‘iﬁu (2)

ILLIQ 1%, #RfliZ 1% Z(bSEH DI ENTZ T OREREN LI R D 0ERL
THETH D . EI/ NS WIZ ETREWEDN mW TG &l cE 5,

BROFBE R L7120, BRAMEOKT ILEND D EE 2T, KT
F. 77 AT ADBETIRIES HNHTWDH A X M2 X T ¢ — (Event
Study) #8735, A X M AZF ¢ — (Event Study) IL, =2 —R72EDA X

RS, REOWINC S 2 D HBENHT DI ETh D, ANy FAYT 4 —
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CBI LTI, EHIEOWIED X I AT 4 7 7 ECHEANERMPHR S DY
BELHY ., RSN IIEERLETH G655, —H T, BRKEFIXT
RTERNANRY MIRDTED, A XY MNATOEE 2B ET 2 LE TR0 E W
2By Y=V b AT BARNT I T ¥ —IZBWVWTIL, ANV FNRET 41—
DIEEIRLTEFET, ~—FT v b YAV BARNT I F v —DA X KR
%7 4— (Market Microstructure Event Study) &MEEIND, ZDFHEIE
2= R EDA N MEIEO RO ] TIiEe <, THiGoimEitE 021t
WCHERTHRICERENLETH S,

W, THREMEOELE A X MIE DR TH D Z L ZREEd 5 MM
bb, BRUNOHREEZBRET D20, SBRIOFIETII RNV T — 2 DOFik%E
M %, Wooldridge(2002) 72 ETHfi SN TW 5 LBV | @ OBE7 T T
FEHCE RN REDOMENZRE R & TR S 5, REDROEH (E
BIBER) ZHALEE LTEDD I LICL > T, WAL TH 5 i ofE)
PEICEZ DR EWETHDFIETH D, AFRTIE, TXTOREICHI—E
B# L D Fixed Effect €E7 VEZEMT 252 LT, REOEBINREL = hr—
LTz,

AREIZE R, BRAM (Price) . WRHlAR%ZE (MV: Market Value), fRZEZNH (Ci) &
L., TNENRAT A, )N E A2 4, BRORLRAET D720
Event &5 & I —ARAEMERICAND Z LT, ZOMREMRIET D Z &3 0]
REIC7R D, FETo. g 3B n ORREHZ BWRT 5, A X h ORI & 1% D
[ZFBWT, TGOREMEICE 2 2R EEET D70, BERZEOIWSGIHIZ
BKATOIGIAIZ 0 2B s & X —24% (Bvent) ZiNxlz (3) XaHET 2,

ILLIQ;, = ByIn(Price;.) + B, In(MV,,) + ¢; + Event +¢,, - (3)
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R 2 #RGET B 7201, HER (3) O I —4% (Event) 2R THIM
TLICHER D H I AN Z T, Bven01-20 (ERHZENS 20 HEE T & L,
FNLANE 0 L3542 —), Even21-40 (B 21 HHEH 40 HEETL & L,
FNLSNE 0 LT HHI—), Evend1-60 (FESK 41 HEMNH 60 HEETL & L,
ENLSNE 0 LT HHI—) AN () REHET D,
ILLIQ;, = B, In(Price,, ) + B, In(MV,,) + c,+Eventy,_,,

+Event,, . +Eventy, ¢, + 5, - (4)

Fo, ARG 3IZE L T, EEABEOFEE Th L RHliiAgE (InMV) D%
IO DN D, ARFFETIE, #EEX (4) ICRHHREE (InMV) & Event O
ZREHETANTZ (6) XaHET D,

ILLIQ;, = B,In(Price,.) + B, In(MV,,) + ¢, +Eventy,_,, +Event,; s

+Eventy g + B3 In(MV,,) = Eventy, .o + B, In(MV,.) = Event,, 4

+B; n(MV,,) = Event,y_ o+s,, -+ (b)

4.  OFRR

4. 1 FoabHErEZEDORE

RBUERE L LTHOLD 2011 423 A 11 BORAAKREK O 6 0 H DR
WHEF A £ & 72D Table 1 @ Panel A IR EFL TV D, 1liq [ EiiEIME D

%R, InPrice IZHAH (Price) 12, InMV IXRHRAE (V: Market Value) 2

N E & o7,
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Table 1.
Panel A. FCaR#tEh & FHES

Mean S.D. Median 5% 9% | ) 3
1. Illiq 19420 2155.72  6.038  0.000 702.707 |
2IPrice 6805 2014 6366 4407 11284 0.011 |
3.mMV - 2319 1800 22947 20668 26.611 -0.115 0.103 |

N=374, 722

Panel B. ZEDMRE

Mean S.D.  Mean S.D. Difference T value
1. Illiq 13697 84833 25239 293818 -115.40 ***  (-16.39)
2. InPrice 6.843 2032 6.766 1995 0.077 ***  (11.66)
3. MV 23218 1.803  23.173 1797 0.045 **  (7.67)
Number 188898 185824 374722

% p<0. 05, *x p<0.01, **x p<0.001
Note: InPrice |Z#kfli (Price) |Zx%cZ . 1nMV [ ZHHMI#A%E (MV: Market Value)

(SR E L D, IO T,

RHARRER OB 2RI D720, RKEKOR 60 H &% 60 HOEZ

L7=MD7 Panel B TH 5D, Illiq DEDZKIEIC FH LT, ZOEIIEEICE LD

ZEEMBR LI, ZOENS, BRZIITGOWEBMENRKREIEKTFTLEZZ &
DA ST o7, F7-. i (InPrice) CRHli#AZE (InMV) LKL TF L TEY . K

g}f—t‘?ﬁéﬁﬁ’?( O)Eb\%}fﬂ_‘—\‘ L/—’CI/\Z)O
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4. 2 HEBER

REKPHGIRENEC G 2 5B A MRET Sz, HEERX (3) OHEERRIC
DNWTOMAZITH, AW THE SN FEIEAERIL, LANO Table 2, Table 3
IZFE LD BTN D, Table2 TIHEE 1 TR LI KREKOFIZRDOIREZILND
e, BR%EE 1 &L, TNl Z 0 &35 Event & X —Z il A AT,
HEERERIT, REKORI#% D 20 BA&E7 /1 (1) « (2), itk 40 HEZET /L (3) -

(4), FIED 60 HAEET /L (5) + (6) TENEIR LT,

Table 2. #EEZ (3) DOf5E
(1) 2) () (4) 5) (6)

Day+-20 Day+-40 Day+-60

In(Price) -5.35 1405 810* 30 942 13+
(-047) (140 (19 (135 (2500 (-1.80)

In(MV) 607.80 ** 37400 ** -639.60 ** -537.30 ** 51840 ** -447.10 **
(-1070) (0860  (497)  (428) (521) (46

Event [18.00 ** 80.76 ** 86.06 **
(10.07) (8.30) (7.43)

Constant 14348.7 ** §737.5 ** 15366.6 ** 128454 ** 126228 ** 10808.1 **

(11.02) (7.01) (5.19 (4.49) (5.5) (4.87)
Number of observations 125877 125877 250427 250427 374122 34IQ
AdiR2 0.002 0.004 0.001 0.002 0.001 0.002

F 61.98 **  50.81 ** 1043 ** 2769 ** 193 ** 233] **
+ p<0.1, * p<0.05, %k p<0.01

Note: FEINDAEIX T i, A¥B)—28UZKkT 5 White DIETEEZIT > TV 5 (White
1980) , Amihud(2002) DEFRIZHE - CTEtAE Lz idicdhid (ILL1Q) Z #kan B4 5k
Wz, Bvent Id, BRHEZ 1 L, TN E 0L THXI—ThHDH, #HE
1%, (EBIEhEICHS < Fixed Effect 7 V%28 H L7z,
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Table2 TIL, (3) ROHEERERZ /R L TV D, Bvent X I —(XET /L (2) - (4) -
(6) & BITAFICIEIZR o7z, ZORRIT, REXKOFEZD 20 H, 40 H, 60
HOWTHOHEAE L > TH, BELEHREE R L, ZOMEIEL, THO
BEICBET A 1 23X T2 b0 TH S, Rl (InMV) 1B L T, =7
V(1) DBETI (6) OFTRTUIZBWTHEICAILR -T2, BRI
DEMEZ R D Z L ERBE LTV 5D,

Table3 DET /L (1) « (2) 1, ZHEh (4) ROHERKLZRLTWD, E
7L (1) 1% Even01-20 « Even21-40 A RICIEIZ/ZR 572, ET /L (2) ThH,
Even01-20 « Even21-40 * Evend1-60 WA RICIEIZ /2 570, T OFERITHEEL 1 L5
EHTHY REKD 21—40 HEE 2 » HH) 72W\WL 41-60 HE& (3 » H H)
ZEBWTHHGOmEME 2B I T2 ERH NI RoTz, —FH T,

Even01-20 & tbilsd= % & Even21-40 « Evend1-60 DEIZ/NE L 5TV 5,
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Table 3. HEEZ (4) & (5) DFEHE

(D (2) 3) 4)
Day+-40 Day+-60 Day+-40  Day+-60
In(Price) -34.57 -44.27 +  -28.52 -39.21 +
(-1.406) (-1.90) (-1.20) (-1.80)
In(MV) -518.20 ** -43490 ** -463.60 ** -409.70 **
(-3.94) (-4.37) (-3.54) (-4.15)
Event01-20 105.90 ** 123.80 ** 2703.10 ** 2785.20 **
(7.05) (8.45) (7.32) (6.90)
Event21-40 57.91 ** 71.92 ** 2066.80 ** 2110.40 **
(3.86) (3.96) (3.02) (3.00)
Event41-60 64.96 ** 1856.70 **
(4.18) (4.42)
In(MV) -112.00 ** -114.90 **
* Event01-20 (-7.19) (-6.79)
n(MV) -86.46 **  -87.85 **
* Event21-40 (-2.98) (-2.97)
In(MV) -77.22 **
* Event41-60 (-4.41)
Constant 12418.5 ** 10539.8 ** 11106.8 ** 992(0.3 **
(4.11) (4.62) (3.69) (4.39)
Number of observations 250427 374722 250427 374722
AdjR2 0.002 0.002 0.003 0.004
F 31.52 ** 24.08 ** 3489 ** 2832 **
+ p<0. 1, * p<0.05, sk p<0.01
Note: FHINODAEIZL T fi, Ti@*%ﬁi 29D White DIEEZTT> TV 5 (White
1980) ., Amihud(2002) D EFITHE > TEHE L7z G Eh i (ILLIQ) Z #iai B 4K

IZH W=, Even01-20 |3,
"I —Td b, Even21-40 I,

EE’“(f"ﬁyj)E 20A%ETLILEL, FNLAE0 LTS
BR21HAENL40HBETLE L, 2RLS

ZOLTAHEI—ThHDH, Evendl 60 1. EKA1THENSB60H%ETL L L,
FNUNE O LT HHXI—TH D, InMV*Event | X InMV & Event DAZZEIATH 5,
HEB 1. (ERIZNERICHES< Fixed Effect EF/AEEA LT,
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Table3 DET /L (3) & (4) Tl L (5) ROHERKZTRL TV,
IO ORERITER 2 L BEGH T, THOREMEITES%O 20 AfF (1 » HA)
ICBWTRESEM L, REXPTHOMEINEICS 2 5 R ITF T 550
D, ZOMFITWET 2 Z LRI, 7/ (3) TIIFMIiFREE (1nMV)

& Even01-20 * Even21-40 O EZHENGEICAI R »T-, /-, 75/ (4) T
TR AE (1nMV) & Even01-20 * Even21-40 * Evend1-60 DA FEIA & A 2 A

27207, ZOREFRIT, BERBICL > TRERKOREIIR D LWV K3
EXFFT ORISR o7, ZHIC KD . BRI WEEDIZ O A, KEKIC
X HTGOREMEOEACORENRAN /25 Z L 2R LTV D,
LLEDRERING . KEKIC KL DTG ORENIEICBT 260 1« G 2 - G
31, WPV SO Z ERHLMI R -T2, i LICB L Tk, KEKD
AT 60 H &% 60 HOEA L | OB Z R L TWD, ARO@EY | HE
MHELNTRERIL, T2 HBORFUCL O T, REMICHRTE DR
Iole, AL, RAARKREKOLELZTGOWBMMEOHNSOE DD &
NTET,

ABFZETIE, RAARER &0 ) REEKEICER L, fiGoREitic b 2
DRBE G LT, ~—F v b ~A 27 BRARNT 7 F v —38ONERE AT
MLUT, KRB EORZ oM Lz, BT, KEXD
(1) a2 Bk S 52015 60 ARk D72
(2) TG REMEIC G 2 2RI & & BIZD T D02
(3) WGMEMEIC G 2 2RI/ IBIBAEZEDIT ) PRE S IRDH DI ?

D 3 R L THRAEZIT > 72,
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AWFFETIE, LT 3 mafER Lz, 1 SBIE, REXKIZZDO% 40 H, 60 H
FlZ iz > THSGMEME 2 A BIIR N S 7z, KEKOF 60 A &% 60 H DR
FFEOHB THiMR TE L, 2 JEIL, Mm% oOmEMEIIEREZD 20 AR (1 »
HR) IZBWTRE B LI Z LGNNI oz, REKD 21—40 HiZ (2
s HHR) 720l 41—60 Hi2 3 » AR R) 2BV THHiHOREBIEIME T2
HLOD, ZOMRIT/NE L Ipo T, 3EEIE, BEO/NSWEEDIZ ) K
BRICE DTG OWEMENME T T2 Z EDRHALMNI o7, BEFEICL-T
REKOEBIIRR D iRt 2 R T DR R L o7z,

RHBEKEOSHT 28 LT, BAaROMGRFHIET2mRle25oNnzLE
2 Hid, TIEEL REEZOREE U X - TSRS NS5 Th 5,
MG OREMEIIHREROLER S L > THRELZIT 5, KEXKREDY
X, RABIHENRROEND L E I, HARELV B LAREREDITD
DIREIME DR SN AE U D Z ENbhotz, %O L » T, KIFEIED
WEESNTHUNERS LA,
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NOBAFNERD ST, VAT FEREHWEWRFERICE LTI, F5IENEm<, @) 77 —o
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DIERIZHTe > TUIDBEEMIKE N MLEL 7250, HAOR— 7+ U AERNDT A —T ThHDHEND
REFREL 2 e S C& 72,

%l 2 1 Benartzi and Thaler (2001) 23 KF OB L TIT o727 7 — FEBROFERNGIX, THHRD
[REMTHDLEE, MANRED LI RiEEEHEZONTYH, BXONTiERE LT SRAET S LEE
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LTWARER, 520NMBEO7 L — 07128 -T, VAZBIFNERD LWV ) fERNBIE I,

Z UL “naive diversification” &P, FERNS nfEAIC/ D &, 1/n T O XN TOIERZBFEITHRA
LE9ET5E0S rule of thumb ZFE R CHERLZHD L L THIBIL TS, Benartzi and Thaler
(200D DH “ERTIE, FERICOWVWTOF EEREZM G Lo L 25, BRINCHLNIZT A —T 3D
THEVIFERNA LTz, ZOFERIL, Annamaria Lusardi & Olivia S. Mitchell ®—#DAFZEIZ &
ST, @Y TIV—NEERRICKRESEEBLTNDIEWV) ZERHALNIR->TERLI L LEAN
Thsb. &Y 77 o—1%, BIESORMCRIROSEMEICEDAFHAELETH Y, BlEOKEIZE

WL-ERREEZHHT S L CTEERREZR T ELIOND.
PR AT BV TE, Giloba (2009) THEBLSIL TV D X 912, 1990 FEARHERIZ T T, #eR
A DBEFNZ DDy > TWRWFH A "RAEFEME T CoOBEBIREHRDRERICRE LZ. 20T

BRANOFENRT 7V H A E VXTI TERNETH0DP LTV IT A RAVEBHAT S
DI, VAZBIFEITERLRD, HDOVENZBUOREICET 5T AZBULBEICRDZ RN T
7.

KIFFROGRE LTS AROEFHOGHEEH OBREZMB T2 &, L OEFHNEDEEDIZE A
EHRIEY R VG Th HEITE (2017 FHER 52.2%), EE (FIFER 1.9%) B L OMRMRMESS (R4
K 282%) ICX > THRALTHY, (REFREAMAERKER L HEEFEOEGET 15.1%ICHE V. £z,
BREFRE /NS WMEANTIE, Y XV ERELRLHIT@ETTATHAHETLIVENEDLER-oTND.
ZOHB L LT, @Aﬁé@ﬁ%®ﬂ§ﬁi@%£é"ﬁw%ﬁ%WETwéﬂ%@ﬁ&é FER,
1990 FRICEB E T2 DO BB DT 7 4+ b D%, BEIFSIENEENEF L2 LI2o0NT
b, HWVEWVI[EHEEEEGIC X D maxmin B ;otofzi%;é%ﬁ;aﬁﬁﬁﬁ“é_ EMARETH DL EEZEZ LK
I. Filo, FOEERLTHDLN, FAEHFTHICBITLMET VI T LE, VAZEREZ KM LZT LI
T ADHIEGT, FROMERSMEDLDONRDLNLRNT ENHL DHWEWIERHEZ X > TV 5 ATHE
PEDSE.

PLEDZZELY, EACE > TOREREHPGHOR— N7+ U FBRRIE, D72 LB EADHN
iwé@ﬁg,)27@ﬁ§,ﬁ%%ﬂ%(%%@iﬁﬁ%@ﬁﬁm,iﬂ)77/~®mg$@%m
LTWDEEXLND. AR, MADNEERESHMELOR— 7 4+ U A 20T % TR
ZOFEIZE>THIML, 77— FBLOMMS LZBINERICE » THIE L7 WEEZHAL R L L
T, COERMANOEERA IR LBNEEL 52 TWDEO0EHL T 5.

Fiz, KFROERORE T, BEEHE (KREBROMETR) ORFERRATT 4 TR Dr—AbiR
ELTWD., BEBEORTENITT 4 7 THIIXI A7 EHESCH O E W REFEOBIENIEEN K X
{725 Z L2 Ko THIRIZRIEN PR T 5. BMROBMTTH A LIZEEDO T T, VAT (BhWLEW
72) BHEDIISEOLEANR— 7+ VARIRICED L) R BE LT hERDLZEICEST, &
B X DBIREH] - Vo bRBEROK DT D U A7 EHE~DEEN EDFLER D DN HOWT T
THILENTXS.

2. SEATSCHR & AWFGEDONLIE S

2.1 [HANDFEAEFKE & [RE&EME
HANDOFELER 7 PICB W TEEIZH L TV AEEEEETR, BRESHMERLLND Z ER, 1T
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EREEHE FORRRICE > THL IR TE 2. MEEMUHFEEOEN OREE, 74—V U =712
Lo THLMNZ LE-—HEOHIZED 9 5 Sunstein et al. (2007) TiX, FiBONRY 7 7S50 RY 27 %
BRIZIAND &, FIFEOEHMNZED TCLEITATHDIIZ L b LT, BfRETTAT 2 AN
<, 5 LNz o ORIBENRIA L T FRBEIIC R T2 b B L7122 L 2 F5H
LTW5s.

EAD B3OS (E#) OWREZR>TWLIEED AR AAT 2B & L TIERRI AL T 2%
EFEZDHTENTED. Foxand Tversky (1991) 13RFEEBRIC L > T, —FROKIRIZOWTOWIT %,
EAND&H DT OKIRTIT 2 2>, WMEOKUEEST T —# BETW DA OE T OKIE TIT 2 2% 7= 74
72 ZA, L OWHREBENOE T COMIT 2 RATLEVIFEREHF TS, 202 LIFHREEIC
BIDLIRART 4o 7 \ATAZFHHAL I HEBZBZ2HNTND.

BUNE N S EDRED WS DA T AT BT 2 OOV TR, BEER7RET MTIESCHE
FEAF T BRI ZED & U, Epstein and Schneider (2008) T, FEEDODEHN —DIZEE HRNEWN D
BRTOHNWENIRH D L&, REFZNKEANZORAUIOWT RN = 2 — 2257 & X TR
KOGHBRENEE X, B =2 —RAEH/ L XX, SNV NINWEEBNICE B2 D EITL-
THAZIEAL LY ELARWVWEWSFENET, MO 7 LI 7 203 KR&EL 5 LTS Chen and
Epstein (2003) OET /L% 7 4 —/L KT —X THGE L TV 5. Bossaerts and Ghirardato (2014) (L=/1
AN=TNT Ry 7 ZADIRz HNT—2D Y XAV GEHRE, ZODOPMFRITMDT bNTzdH v E Vi
AESREZNENT o —fEkE LCTHEL, A— b7 3 U ARRE S5 LRI, AETS ClERE &
SLBHIEDLZEICEST, Hli~DHWEWSERED L U R 7 3SR OGN & Hofg LTI~
THEY, DOVEOSERHORVEEFIL, HOEORRREZEAETEE LARWEDIS, TRk
WE LN E W) fimae HEH L T 54

2.2 HARDZE DG HERR O

2014 £ 1 A X0 EAEEZR OO OSSR E, NISA (=—% - Nippon Individual Savings
Account) 2MEE Y, B 120 5 OFERBENNRE S, R - HEEFEFORY - FEEASH 1 IE
MRBIRI R E 72 D70, R EOREIN 2 SN TWD . ITHFEEI =R P BREESEOr v FAV/IEL T
HIRAUCHRET D2 ZENRICAR -T2 b H Y, HIBFERIES) L2 REFEFTEEZHA LR T, —
ERREDBIRE N ATREIZ R oo, FEIDMEREEZIRA T 2FEIZ OV T o EEREHEHT Jiud,
2018 4 3 HRIZHB W T (http://www.boj.or.jp/statistics/sj/sjhiq.pdf) HARDZEEFH CTITHRE FEIZ D 5K
RORAHLRIIHAD 10.9%, FEFEFER 4.0% THLDICK L, =—ax ) 7 TEKAR 19.2%, &
BIEFED 9.6%, KETIIHEAD 36.2%, HEFFEN 11.8% L 7> TWnhH., AARL I L CKETITE
BOENRKRENZD, EHREOKRAEEN RS2 ED TN LEEZLNETHY, TOEELKTD

4, Bossaerts and Ghirardato (2014) | Ahn et al.(2014) & [FI££IZ Gilboa and Shumidler ¢ minmax
I L o TR CE 2 W BB 1T B8R ZE N TV D AREER R W E 2R L T\ 5. A9
TEINLDRIRTESNT, FREICHVEVWREESFEZGATEE, YD OR— /L OERHLE L
H7aW & X DFEFDOFRERIZOTOWOFEBIMHEREZ = 7 BV ANTLTHH 5 Z &I L.
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ZEIETERVD, ZEREEGATHN S 2—a Y 7R L TY A7 EERFIEVEDO LR ->T
5. NISA A S 5RO 2013 4 12 H 30 H O GE TOPIX 1 1303 I Th - 7273, 4 4E#% D 2018
12 A 29 HITIX 1817 1% T 39% A3 % 72 E¥RH 5 OIS HES N ERH R 2 CORER TH L &%
25&, ZORRITIMENDOEERIR~D Y A7 BUFBIRHNVENIREDEEL TNDHEEZEZ BN
D.

2.3 MR AT =R & PEIEIR

BPEOEMIZIIRF R0 Z &b, FFHERITEERINROEE 27 7 7 2 —Thb 5. MR
HERZUET 256120, RHERITFPROBEE DT DICBEDOHEEZHE L L 2 LIXT 57 L
T LTHD. WHEEMTIE, N—r7x VFO—HZ2KAREDY X7 EREICERE LT HERIZ, HHE
REBZHE LD TFBROAREREEZ FICAND Z L LR, Zok, FKHICETLI L ITLL
DENCKT DT VI T AOM G EBE T HLENEL D, AFEOER T, EHOEERREEZ fF
WTHH I T EEI LTV, FEFTERENEIEMICR — b7 4 U RIS E L 5 2 5 TN &
52 EZUTIORT.

IRf ]S A =R D& D B2 KIT Strotz (1956) (#1523, BFFHE D ARE L T & 7284 SR D I¢t]
IZDWT O stationarity (XAZHET, SAREREMEIS AT EEBEKIC L > TRIAIN LD TIEAR L,
hyperbolic function (2 & % fhift CWEESdh#R) 23, LI 2 BREREEEE hikze L viEkl+25 2 &
23 Ainsile (1992) # (XU ® & 5.0 FPHIZ L > TR 47z, Lowenstein and Prelec (1992) (Z
X o, stationarity OWNZFHFET DHEIENA T A B EZEANLTZRBFETT AN Ko7, Wi
BAFRIZOWTOR LWk, FHRGRAZNET 2B, 4 S fPka2 T 20 Tidz <, vk
EEERA T D MERHDH L ER LTS,

PR AR OFHINZ DWW TR, RIEWIM, e, WEOTLE, FHllFE BDM HE Wb b4
— 7 varyFROM, v~ v FUTICEDb0, S HICHLE S EREITHALR LoRET o — |
REZIGT D> TS, £ ORGSR @A R OFPITIA <, FH) 500% LA 78 SR TEwv
BRI BN GO — AN H D Z L 5TV 5 (Frederick et al. (2002)). Takeuchi (2011) I,
P4 %, "N — PR AMRICES LD Z L COHHBBOEEEZ/RELVWEE, LV A
B CHEED/NT A 2 2R ORI L5 BEEFEI IR ZFHH L T 5208, BRI BGS & R C AR %
WL TNDZ EERHELTND.

Epstein and Zin (1989) 1%, —ENCHWOLNTWE T 42« J A~y « AT 2 XA RO
PHABEIC W TIE, HBEOREMEEZREDIT DT AKX o= A7 [EBE B & W I REDKEBRIC 72 S
NTWDZEEBRHRLTWS., 2, VAZIEFR~OFEELFAT L & &I, RlEgFRE ) X 7%
WO GFRUEIC R LA THD.

W ORKREOWEEN S DAL, BUIEOHER % ¢, FROWEEOHHELZ z & T 5. fEEMRY
B0 %, ule) =cf KRBT L. FPROMEZ B THVEIK ET5L, HEIHEIT 7 v5—
2 —W & HW\ T,

1 (1)
Wie, z)=[(1—-B)cP+Bz°]77 D=p<1

EHOLDLEND. FEROBEREFICHIFHE z 7> 5 O mean-spread B OGN H DA, FEROFEE
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fE R OMERMEFMZ up & D L, FBADIMETH D37 A X old ) A7 BIF2ZRKBL TN 5.

1 (2)
p(Es) =[Ex®]7a D=wo =<1

a=1 DL XTIV ARATHPNLTHDHIZOMEEMEMy EWIFE 2 13ZE L2, 0<a<1DLXTY AT
FEBEITH DT80, FEEMES My <z &72%. (1) 12 (2) 20AT 5 &, BUEB X ORI ROT
EBID ORI,

Dﬂaﬂ:mfmﬁ+ﬂﬁﬂ%rﬂGiailﬂipil (3)

ERY, CREROB TR AF R & Y R 7 SRAF O G IRAFT 5.

AHFFECITXREMT) - TR G, RERRA A FRIC X DB RS & L CRIET 5 2 L idnieb
Rinolzlz®, RMRFERORE SNR— 74+ VAR EZ HEE L LT, Kb E<Mmbz Holt
and Laury (2002) ® 5z kB 7 47— Mi&E %475 Z & & L7=. Holt and Laury (2002) <TiX, 47
SETBND & D BH RO S DR TZITEIN 2@ Z T 2O Tid/e <, TVREROZITERY
EEWERROZITEY 2l LT DH 729, Wb D hyperbolic preference OWHEEIS|) DR 2% lET
CTIREHBRAF R AW D Z ENTE D,

2.4 HVE W I [FEEEERGR & R~ D2

MATZCBIT DV AT T LIT AR T 7 o XA A NAVXTETSICHTCE R VWEBO—21%, &
WEWSEHGRICZ > ThAP STV D, REFIT~ 7 niRFIRWEB L, BOBRA LWk
DRFIRERNRIND =2 — AT —F &b &I, S%OKME T L THRRXERAET 20089 haik
DTS, ZIT, fEREZD 2 2FGNERH Y, KEFELBEE DMERDISTVD (TbbH]
BEORHN 1IZ725) OTHIUE, ULV AT FOBEREZRS. Lo LBERICE, EETRIED
THLWRUBAFIEL, S%EE I D2EBOWEMEICONT, WS 22D T T U FDRICH LML
(prior) &, ZHUIZOWTOEBMMERICESHTEEZ LWL EEILND.

BRATIGOBLFEDR, fEREZV 5 2FROMES, WRNMEZ AN THREERE L DL RN E
WO ERT, A MERHEEMEICE > TSR0 THNE, T [HVWENE] OFTHREFN Y
DEITEDEIDODIZHOWVTIIY A7 F EIZXRBE 720 uid e 570,

ZIZTOTNAN=T NG Ry 7 AL, EENDLLROVERIIH L CEBMfEREZENTWD Z
EEAGEL, T VDT Ry 7 20ET 5 =208 & L TCOEBAMMAI IR~ I b7 5 KGIE &
LT RENTZHDOTHD.

TIVANR—=TNT Ry 7 ZATlE, 0 OB —VBFHEICA->TND E X, 30 ITIRNBA->TWND Z &R
PN TEY, HEMROR—IBEFHT 60 AA-STNDLZ ERbNro TWAIRNEEZD. 4, RO
R—ABHELEEN L2528 &, THOR—ABHESEENLLX5Z 8] OELLIZKITD
MEWVWIRNTHR LTI, 1FEAEDADN [FROR—ABHEZELEEN L L2528 [T 21E) &%
S ZoEE, FRPHERICL S TEIL ENERALZEANDL, HOR—ANHDHEENR, ROR
—VINHDHERLY B/NENEEBEZTNWDL I EEEWT L. L 2AR, FUEAIL, TREZITROR—
AN BEEN S L2558 &, THELITHFOR—ANHELEEN L L 5HE] OLXLLICH
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Flenhremng L, BREOF—RHET H1E 5 28S. FAOEBIRMERIIRLD b/hS0IET 2o
T, < COINEMERKY L2272 61E, ZHIEFETHD. ZOZNVANR=T NI Ry 7 2%NEL I 5
RFEA72PEEH2S, Gilboa and Shemidler (1989) 73#2ME L 7= Maxmin Expected Utility Toh 5. i Z
D IDERIZONTOTRTHS prior DTS EHEH D & EOBREZFATLHmTHLZ L
/5, Multiple Prior B & HIFIN TS, WE, HV XHRBLICESERESEZP L, =2
M H—2DED prior ZEV, TOMED FTOMHERIILLED &5 EHETDE, 2T (4)
TRIND.
U(P, f) =min, E, [u-° f] (4)

ZOHERIZIE - T, TAAN=TNRT Ry 7 2% 50 01X, MERPDLNLRNE X, prior DES
DIRDID, FHED prior ZEW, ZORW T THIRHIMAZRKIZT 5720, FOAICHIT 2 & X2,
HOEY 5 5D 0725 60 D9 HOD 0 HNFIZA > TV D RED prior 2N & 72555 OO TE) 4 B
LEVOHERTHD. ZOHGICEY HOEWZRRIL T TORIH %, Maxmin Expected Utility & L T
ERTDIENFREILR T2, EIANZOMGRITIE, EOFALHNEVSEEETH D & SIERES
DI —ROWRUANOERZ TS THETTLED LW IEKRT, HAOHTOSHNE S [EHERE O
WEERTEXRWVWEWVWS NS 5. Klibanoff, Marinacci, Mukerji (2005)1%, fE A H BV VIRAE

(prior) & bHEVVIRAE (prior) O 5% %5 %, Hurwicz criterion (1951) ZH W TEONG R ERD
BHVWEWI[EREE o 2 FFD & 75 o -maxmin Bl & &R L7,

UP,f) = (1 — aymaxpepEyluc f]l + amingepE,[us fl (5)

L2 D, ZOET A ELHFREMO A LPFHLTE LT, ZRTOEHRZER & =Kol
Loz EZ X TE RN E WS BBEEZ R TS, 3 IRELEOERZEFOFRIZE SN TZH U EN S
[F138¢ 2 1 &3 5 P12, Gajdos, Hayashi, Tallon and Vergnaud (2008) (Z & 2 RIEAkE X [AlkEDOERGH A H
L. NEMI EIFHERDPHLFRES D> TND LD KB EZ TREMRIREE] EFFATEY, 20 L9
IRRREZERA L LD T DOAREMSERELZ RTNT AT 2 e LT5, eld, HOVEWRFOMERME
FlNOEEEEHIND. BBINRERSMOER PL, O T TOTE) f IXLLT OERb TRl =
hz. (6) RickW\T, s(P) 1%, HFHREGP OELAZAT—RH) THD

UP.f) = (1 — &) E;pyluc fl+ emin,pEplue f] )

=0 OLXIs(P)EEENTEEL ¥ 28I ABEE (P.f) = Egpy[ue f]

£=1 O & &3 maxmin w2 L, UP,f) =mingpE [uef]

AWFFETITREME S B ¢ ICH > THWEWSEOREZIET 5. REFNEFIT 180 fHA-
TS Z EUAMIRERI K OMERSMAN S SNTWRWH (ZHZ2fF B & LTWnD) OffERMEEh%
PEofBoxB 95L&, HWVVEWSEMEIILTOXNTHLDIND.
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0.5 —p({PE of Box B
0.5 (7)

g(BoxB) =

(1) AXTRkDBEND e ZHNT, HVOVFEFWVIEREENED X HIZHR— 7 U AR EST 500
ARG,

2.4 &Y 7T v — LG PEERIR

NISA ZIFIEREMF I b B S ey, BAEEE O [ 25 FE  HEFREMEERE] 128D
L, HEEHERAZE T BOICERERE LV LRENEL RN ENEL, TOBRTEMY 77—
EANFT OHMEDDRVIREER S D, LR TEMY 77— 0N AT EHEODRAICED LS
IR A FFOWRRIEDN B D DN OV T HMAMIZT 5 Z LITITERR S H. @Y 7 7 o —OZENE A
DY A7 EHEMRA I 2 D EIZ 20T, Lusardi and Mitchell (2014) (Z&@ Y 77 L —R@mW0IE E
VR GEEOFTALRNEEDLZ 2R L TW5. Lusardi and Mitchell (2011) TiEit:H & E D4
YT T —E B L TRY, FERSOLM, FEOEWS ONMEMIIZENZ EAbho TS, H
KRIZBWTEREN) 7 7 > —HE O BB AR T 5m U ITEHF Q1D H v, bk - 1 (2009) T
1%, BREOWHEB~DT 4 — NV RERIZE > TEREY 77 > —OHE ZMRRANICAT 5 2 & BNERIAE
REOHEEABIC LR IEDL I L 2R LTV,

KIFIEITWBRE DY > TN DI T HFBUEMFIERPAEICRON TN D, GO ROTAMEZ
FODHT=DIZ, BEUTHIT-o TS @) 77 v —IZBlT257 07— 22EZ0EFEHANT, U
TIU—OmEEFNT S L L L5 ZOFEITAE 47 FEFRICBWTENR, MR, Ee CE
RNDIES T =2 ENELTWD. ZHUT LY, &Y 77—l ko THEREITEIZ I TX 554,
HARRICKHT HRB AR T HZENTES. &) 77— 0HBIFZKICHIz->TEY, &/l
DWTORERE VD X0 b, {HEMRZSERMSL, MW THER LT TR bRne&E 2T
HEHC, IEFEFREORBRET-THRDIHLDOLEEN TS, — 5T, Lusardi and Mitchell (2011) (Z
GENTVE L O, KEEAZT-TRD LWV o — ki z 2 TR BERIT 2. AR O g5 M
FHETHDLZ EEEE 2, SMOEBAEN EOBRED D), FHIEFFRENTE LD, A 71—V
U TIEEITRED, HEMREDEZ T EH>TVDED, A F—F v b ZFWTZERERG| OFIE 72
EHEETEDLDICOVWTERATIZ L E Lz, £, HEMEMICOVLTETRTWVD 3 S>OERAR
HY, WFEEARORBEN 2T A% L L TEHMH L7=. Bianchi and Tallon (2018) Cix&F|DFHHE N T
XHMEIMITOVTOERMEIT> T, HEENDN (BWEWREELZET) ) A7 EEOERLRIC
WETOINERRITEY, BELRNEWIHIFEREHETND.

F7o, BABREICBOWTHEORENEET S L3N, FICHREREZ L OITEEERICBVTRE
YR EWMBEANR DD Z EN, WEEREZOERICHT-H5T 4 —T7—DOMTHEEINDL LS T&
72, Bhandari and Deaves (2006) (%, 7% OfEHFSMAETIZ L TEEY 77 > —I2BT 5
BRZITV, HET IS REZ TR H Y B TREZIT> CE @ FEO B TIL&EmE DA
BRI OKENE N L2 R LT, HOI13ERY 77 2 —IZOWTORIENEMTHD Z LIZONT
DIEFDELNE BLEDIEMREOEIZL > T, BEREOEASWEZFIIL TV,

5 SEIDFRAIRPFETH -T2, HFETZ DL IO TNBIELMELH 5.
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2.5 HVEWVSENEEEZ BEICONIZAR— b7 4 U AR

T A FRAHEIME L BBV AR — 7+ U ARG 2 B L CTW DT D 9 B, KAF7ED
FRREFEICBR L TV D502 W< OPIY LT 5.

Garlappi, and Wang (2006) X7 — b 7 o+ U ARIREERIC BT, HFFHE & 01008 a priori (ZRE > T
WZRWBLEIZH S L, multiple priors ZF 2550 HWE WS EEAZ D AN TZAR— ~ 7+ U A B
HELTWD, EEL LT, 77y R Uy =N HFFIEE OHEEEIZ DWW T =R TIERL, 25 —&
DIFZFF> THEL, TOWBRETNULT 7 PRV —BNEHETL2HWVENINKRE L, WA/
STIUETHNVFNERN/NINE LTS, £DH 2T, maxmin £7 /b (multi-priors €7 /L) D&z
FIZHEDWeAR— 7+ V) A bE ORISR 28N C, AR P SEHET ML DR — 7
4 U A BPRHGR LR L, 77 v Re3 Uy —MEROEPEZ L ICAEFEMELZEANT 5596, EERIK
(CAMEFEEZEANT D25, BEOHDESIZEAT 56 DOZNEIUT DWW T OBERI 7 fif 28T
Wb, SIDICEROHBEGE N Tv— T EHEL, £ TRVWHWENWI ZRAT DHFERICDT, X
YFR— 0GOS DT T =N ThHh L GG, KERINF~v—2 L L7774 —L0 %
BREICKH L TR MEFEMEZEL, ZOMET7 77 ¥ —KR =174 U AT 100%EHEELDEIATZ &IZ
25 EVIRFEEHRTND. —FHT, XU F~v—7 GEOHIFRIIE DT T =N FET D58, 7774
—IR—= T+ UFDHENTNDL., BEICH T 7 7 Z =IO RNHEEEDR D55 IIHEERH 57290,
ZDZODARFEFMEDOHR R VSV BR— T+ VA ZROD L e RDH I EEZET VBV TORL
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(1) EHEDOIEHRIT 1.06 U AT G E HWFEWRFESE C1 OIS HRIT 1.2
X 4-4 1%, U RAT7EEE:, HWEWREEE CL 2 &8 wd O E

4.2 FEGEAE R

FREDHT OFERITER 41, £ 4-2IZF LD OLN TN D HBREEBEOT X CORMBE~DEIZEOEE D,
HUWEWX[EGEEEE, U A7 BB, FHXIZRINEESE, SfhY T 7 U — B OEWIZ L > T TE 5
MEIDE, RPN RIECL o THELEMETHD. K41 THRALIZEOIC, MEL TIXE 26N
FAEENnFE CTH 72 L &1, TRLENICn D 1 2E) 25T 5 naive diversification D FJEEMENH 5.
FLMEAE, A= 7+ UV FRRICBIT DI 0HFEELT DL LI Lo TERICY AT 2T 52 &0
HokDr—2Th 5. ME4ITEORRLIMERE L R>TVLHDT =X 2 WY RN TN D.

EHRESE YRS E S BWEWNTIISHRESEE
E3 tiE P>ltl =¥ il P>t 7% tiE P>lt]
HUVENSEIRE 0.108 2.4 *% 0.019 0.136 09 0383  -0.364 -1.6 0.113
R BB 0.660 17 * 0.091 -0.428 -04 0689 -0.119 -0.1 0.939
SIETES -0.310 -19 * 0.065 1.135 2.2 %% 0.032 0.453 06 0.558
SRTSU—Ef% 0.290 6.1 ok 0.000 -0531 —35 %k 0.001  -0.427 -1.9* 0.060
HOEVEIEHOESE DI
o -0.097 —7.8 ®kx% 0.000
HOEVEIEHOYRIESEA
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RAEEHRERE 0.2608 0.0544 0.0805
FiE (6, 284) = 18.05 3.08 25.29
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sk AR E TN B EKEEH-T
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WEAEZLTWD., ZHICH L, HVEWVRIFEHRICOWNTIE, HUVEW SEREEE N EVME A THRE LT
RVETREMED @y (FHRRE TIEAE T2V, AHIBRE T10%AE). U AV GER~OEEITH WV E
WS [EGREEE TR ST ny, EEHR~ORERHIL, VA ZEREIC L > THEIZHH ST
WHDIZREL, U RATFERRHWEWRIESR~ORERLIL, VA7 EMEIC L > UTAEICHH S
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sRNE L, BRREHEERZLEA TS ZENb0D. W, UAZER~OEEITELIENE D
DIFEZ. L AN, HOFEWRIEHE~DOEITED|RICL > UIAEICHI S /.

G T T I HNVFEWVRIEFRADFE, U R AEFEA~OFE, ERRE~OFEOT X TEHRL
B L7z, & I3 2B 20 AChH Y RFAETLITIFEETHLHOD, AN KD IEEROENKE )N
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A S 0.099 787 %% 0000 -0.095 752 %% 0.000
HUWEWEEEHD RIEE
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BHERERE BEHERESRE

E3: tiE P>ltl E3 tiE P>t
BUEVSERE 0.162 329 %6x  0.001 0.117 24 % 0017
YRYEIREE 0379 1.01 0315 0.229 0.6 0.555
ETEES -0.245 -1.37 0.171 -0.115 -06 0524
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ERUTIL—EE DM DL SEE -0.104 -09 0.388
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FiiE (6, 284) = 14.74 3.08
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*4-4 HEHRPEHREE (VA 7EERE) ([C500E
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E3 tiE P>t
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EH 0.427 13.4 %%k 0
FIE(1, 497) = 3101
Prob>F=0 0
REEHRE R 0.0587
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D8, ZEIEENRE TWDAREE L HDH. ZO7D U A7 R & HUNFE WV S[EGEEE O F 7
ZHWCEIFEIT>72 (F4-3). BUROHTOET NV E LT, b/ R iEEZBRALEE A, W
EEIIBLUEZG7- LT, /R ELIZEAEFRLERTH- 7.

EAEBLODNEWRAEFEORESHOMIEL L LT, dWEWIERE LA LGS DIF 9 7,
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EHIZEWNT, @Y 77 =0/ b DIZBWTIERRA LER &GO T & 2R L7 TR & 13
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V7 I —DRNWbDEDHETIE, VT 73 —D0@m0WD, RFEEDRNTIE, U7 7 —0OM Iz
RS DA KA Z2 G N ZBR A T2 T REME DS V.

EDFEFDOFTFEIZONT S, FARTAZR I~ DRBICE X o722 &b, HERE 1M I BURIC K
JG LN G, LN TTPEBINZAENFHA LN, BOICE > T2 A— b7+ V&b 9
LI Enbholz.

ZOFEBRIZEBIT DY A VAR RA B RITEREIC L > THEICHI SN (z{E=-5.63). BlimfEL
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EHFLROBNIIR T T 4 7 OFHEANR A LI, BERENH HFEE Y A7 iR AZHI LTV 5
#4-5121%, )Xﬁ&ﬂ%®7—?%@w1 U R TGS E BHWEWRFEROA #ﬂﬁ%&% (N
5 5 E G %, CAPM HGRIC BT 2 AT EOHE (Tangency Value) (2 X - TR L7cfE R %
7. BERMEIE 0.0505455 725 0.45915 O THA L TWAHN, R—hr 7+ U F L LTIF0ONnH1ET
DERBIIN TS, U RAZAEREIIEH WO EWVRIER~ORKEN, BHiRMEA 125241207 EFT
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HLEWGIEHFOYRVEEFICHT HIRELEE

F# il
BLELSERE -0.081 -2.8 *k
BURIELT 2.785 8.29 *okk
Bi5 A% 0.095 1.94 *x
8 -0.593  -1.43 %
FEFRAHRERB  0.2608
FfE (4, 284)= 23.8
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ook HERETI % EEKELE-T
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72y (3) HFETEAFR (BI515R) bMFHICARISZELRY, LW IO RREBTWLOIIX LT, Fhix

DFERIL, (1) HOFEWRFER~OFEREL, HUVF WO ERREE N EVME AL, HUVFE WV S[ELEEE DMK
W@Ai@@ﬁ%(m<iﬂJ?§/~i BT 5 (3) Refili@ark (BI51H) LHMEMICEET

, FEDEHRNE I RZRELEI S bDIE, 9 TRVLDIZHATEREZLFHo. L
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HDILE S TRESN TS, @) T 70 —0MA IR R bE<EIETH Y, 7o, SRUTOFRAR
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JETE® 72 L) LTRBRROK R L 72 bW TEE OMVETE®. FEIENMETES . EHITES O 1000
FHULE) 230 bnd7-, fiEOHEEDLFEEa, BEDOLEEL—al T, BEDOE
AT, FAEEITIUTICH L TCY AT LI T AEZERTHDT, rp=rtfgt/nb, ZO
Zenn, RITAMEN A B E ML L

= [gf, —ar'A-0}-A-ar -k - ¢+ k-] @
LD, THICTEY, SRITORKE LY R T KHEgHT
g*= mm[w,i] (5)

L%, DFD, HERR T NI DHERMEVELE, HDWVITHE CEARLRREGN
FE, HITOY 2RV IKEETIERLS 2D ZEBRBESND, LI & THDHN, HERERTY
N=InHHEPE, BCEARLEMEVZE, 7OV AT 704 2T 47
TRV EAVRERESND,

ST, ZOKiEER ) A7 K ZGUTAE T ~RA L TESHZ L L

[[ﬁ,— ar” (1-KF

N(g*) = ~1-ar -k - +0k ©

L%, ERBFHNREHTGAZEEL TWD Z e bTRliEiTEr 50T, Bl
SR TRO L DIk E D,

r=ar*(1—k) +W||I2r:{ll:1"*(1— a(l—k))+8k)} (7

ZhEGERICRATHZ & T,

— N
[zef(r(1—al1—k))+o%x)}
gr=-" (8)

c

ERED, DFEV, ZOEGRAW ML ORI E LTIE, BLEARLENEGNZIE, HDHW0
FFEERR TH NS NDHEELEMEIE L, ITOY A7 T4 713l Snbs 2 & %
BRELTWDLZ L ERD,

WEITIE ERROFRNA > 7 ) r—ra RN, o ATREME 2 BIZE LA O MGG
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EMET D,

5. {RFE

AT COBGRA T LV . THERRICK DRGHIITO I 27T A 7 DA e T 47
EEmDDLIENTREND, LnLAaRs, HehiBIck T 28M T ITHeeR 28 U
ZH 0N SRS, RAICIIEAE LS HEEDO —FIEH L, oF 0, BITH
R OFEEMT, BREITOE R AET B W TEER T Ly ¥ v — &2 ST E I
SHLTEZ2ED, 20XIICEZD L, FROHEBRRER L TS, FHERROR S L A
B BEAR Y LB OEIE N EVIEE | BIERRMEMEY 27 13m <, R L LTHIT
UAINEL DL B 525, ZOEKT, ERoOWFov U A R3lKrd 5
DNTEFFAGEETH Y . ZDORICHOWTRIEZIT ),

R 1 THEIRBRORITR B WIHE O KMEREWIE L, 97U 27 13KV,

FUTY A7 OREERTHLHZR S OIXHCEARLETH S, A COIEGROIHTLY |
HOBEARLENE NI E L AL v URMEW 0, BERRICL DT T AT — REZ 05
flEans Z Enmmlesing, EE N—EBLEEURE, Wbwws BIS Hifil & L CTEEEMIC
BEGE I, 1TV 27 O FEOHEEZR LT D, AT, HOBEARLERER S
FEHT LT, MOFHE-EL LTy 77y —DELEETZ LD, 1TV X7 DT
HREEZBND, 7T, BHLERLENLBGNC L BHNICEO N5 (DFD,
Bl 23670 (binding) Th 2354 . SUTHIN RO U A7 U = A FORMFEEEEEZ, Y
ATy NOR— 7+ VA E2ZALSEDLREENRH Y, FERE L TERITY A7 08 L
AEEDLAREELE X BND,

UEDIZHONWT, IEFEOT X I 7 A0 b & TORRTTEMORIIZIIT 5 H &R
FER L GRAT Y 2 7 OBMRICHOW T ORI T EIFE & S 2 5,

R 2« ACEARLENREWEITIZE . 17U 27 13K,

5. 7 —4& L EFL L

AT, STV A7 OPREERN ZMGET 5 72 DI TOMEE T — X IS X MEE AT
Vo ARTHWAEITOME T —4% « BT — & 1%, W iLd Astra Manager 2> HIUEE L
72, 2013 4E 3 A7 2018 4E 3 A% TOERT — X BT &a1T 9, OFratg &
T HHITIZ., BT — % DIEFTREZR HAD L L TWAEITTH Y . AFETIX. THED
N (E@TAEE, YETEE 7 EOWNGR) SRR 5 BERT — 2 2 VW5,
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PFAITONRFNT —ZIZES X, UTOHFHAZEENRETT L CHEHT S -
Risk;, = B, Deposit;,_,+f,CAR;,_, + B - Control + a; +;, (9)

AFETHWD U A7 {EIERIsk; [T OB Th 5, £9. Ominus_z score THY | Z A
AT DOVAFTAMELERT D, ZOEPRKREVIZEREY A7 TEWEMRTE S, 22
T, Z 227X, (ROA+HCEARLH) std_roa TEZRSNDIEIFEY A7 DIEIETHY .
std_roa [ZLL FCEFRIND, Ot riskid, BIROKANDEEEDOR T T 4+ VT 4 (K tHFD
TH1AMND t+140 3 ARE TOMEBHFAZMRMNICES < B IRORAULLE R OFEHER ) )
THY, b—HL) 27 LEbhb, @f risk X, ~—7 v bET/TE S HEFHC L 55
EZORTTAVT A THY, 77 =LA T 4 v RTINS, @Dstd_roa 1, %
SAEMIZ 725 ROA D7 — Z [T A IBEERAZTH 2, @ L @IS Y 27
AR, OL@IIME T —FICESKVAZHRETHY . WINLHITOY 27 T4 7 O
XTI ELNDLIRIETH D,

ARG D EHEIRIEH T % Deposit (21%, —2H DZ% L LT demand_deposit_ratio % H
W5, ZAUXEEIES L YEEENTESAFHCE D DR (LITF TR, ZoRAWTES R
LIES) L LTERL, HERROMEORELEKRE LTHWS, VAT A7 F v X)L
DG IS &, MIFFSNAHFFITETH D, b I —oDEHE LT, other_deposit_at
ERHWDHZEE L, ZHUTEMESE, ZOMOTES (] : SAETEER L), EBENEEEDE
FrOMEBEICKT HHREH VD, 26 LIFTABRRORIGH & 2 D HEDOREBEK L L
THWL T2, AREUIZES S EHIfR SN/ FITIETH L, 7272 L, EMTEAEIEL 1000 5 H
FCTHHSRBROMETHY | HFRE LWL ZATH LA, EHHEED 1000 THE Z %
DEBFCONTIEIRA AT OB L2 D720, AR TIEIHITY A7 LTTLVIT %
FoRTHHEeEE LTIV HS 2 & 295, 7o, A O demand_deposit_ratio DEE %
AWTHERT 255G 12IE, TR AT OXREPELL R Th 5 deposit_at 5D THHTT 5.

FITORACEARDEHKE LT, CAR IZFACEARLETHY , FMICES< B CEARLSE

(BCEARMERE) Thd, HOEARILEDNEWIZIERITY 27 MR 25 Z L lifFS
50T, B S ETPREINDITEIFA LR D, W, OB T Lk o1
L2 BCBARLED FFICL s TERITRY A7 T4 7 LTS 761X, #iffshsd
X EL 725, Int_dum (%, N—EAEEIZES < B CEARLEHH OXI5 L 72 2 [FEEE
RUETE2a b= AT 200 I-ZKTHY, EREETTOHNT L, £ 5 TR
SENEEITTHILUZ0E L D, HOEARLRIZOWTIE, N—ELARICESCHCE
AREROEH L LT, BIS_ratio & W2 HEGH 21T 5, EEREEIT HEWNEEITIZ SV
HOEARLROEZHWTHEIT 2, 72, BT 28 CEARO Ny 77— LT
BIS_ratio_buffer & & CHEFFIC AN D, ZIVUTEERILE T THIIE. 8% & BIS_ratio
LHBIKETH D 8% L D&, ENEETTHIUL 4% EDEL LTERT L.
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FATV AV I BEEGRADEBZONLERNEa L hr— 357202, 2 hr—L
ZHE LT, £7, GB_at ITHREEITH T 2EEOLR (EEMEE) M5, 8%
FEL L CEHBORALENGS 2D L THRITYV A METT 50 ThIVE, #iffEsnd
BEIXETHD, W, EEFEAFEEREGEEL LT, fIZE Talb—varFyy
WIKED, YTV A7 BEEDLDO THIIFHFITEL 72D, KRIT, rev_at [THETAT SO
A OMEEICKT DHEREAND, T 27 A2 K5 BRTTEMBURIC L - THEY
JEFERFRRITTIE L T D72, STRIOEWZ 2 br— LT 5720l HNnD, 20K
EREDMZE, FRITOBEENERTH L0, PFHSNLIHFEITATH D,

S H{Z, badlt, ROA, at Mz 52 L &2, badlt i3V 27 EEMEHELSR (U A7 H
HEH/ASHA) THO, REBEHLRTHI DL, THENIHFEIXETHS, ROA TR
ITONEEMEZ R L, SHRE I 2 YA Ot CHEIRIRMERE) 2 W5, I
WHERENIEFIRRRENEEL THRINDL D, PHEINDITFTAL R D, KEIC
at lITREPETH Y . $UTOV A XDEEEL a2 ba— LT H72bDEHTH D,

ZOMOERITY A7 H 2 HERNZOWTIE, JBIZNE (FERITH I —) THIME L CHe
95, HEFHARIE 5 R CHEMEI OO, FERY I —IFAR TV AR, 2, )17
LAV Ty T AL —a N\ MRS 2 HEE L T D,

F 11X, KRODHHRE 2> TV LHRITORBHKIAEELE L DO TH S, EEY
A7 FRFED 7 A 271X, minus_z_score D F-H#)13-0.33 THY, Aa7 L LTERRINDH N
—t L NENLTIE-33FRETH D, F—H U A7t _risk) DT 1.8%FEETH D Z &3
Db, TDIL, T7—AAXTT v 7 YR OVEN 1L.3%RRETHY, h—& L
URT7 OWRERD DS TERENITEAOERN TH L Z LN bl s,
std_roa @)X 0.3% TH 5D, ROA OEEN 02%FRETH A Z 2R L. $RITDIRIL
WHED G & TO/NSREEB D HEA AL D,
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K1 CRHMEE

Variable Obs Mean Std. Dev. Min Max
minus_z_score 379 -0.327 0.188 -1.162 -0.018
t_risk 379 0.018 0.005 0.005 0.036
f_risk 379 0.013 0.004 0.005 0.033
std_roa 379 0.003 0.003 0.001 0.024
demand_deposit_ratio 374 0.487 0.103 0.144 0.736
deposit_at 379 0.860 0.070 0.487 0.944
other_deposit_at 379 0.459 0.089 0.237 0.695
CAR 379 0.057 0.021 0.028 0.208
intsd_dum 379 0.132 0.339 0.000 1.000
BIS_ratio 379 0.117 0.053 0.063 0.562
BIS_ratio_buffer 379 0.072 0.052 0.023 0.522
GB_at 379 0.110 0.050 0.000 0.274
rev_at 379 0.055 0.040 0.001 0.234
bad_tl 379 0.028 0.011 0.001 0.075
ROA 379 0.003 0.003 -0.005 0.029
at 379 3713522 2820510 375315 15200000

FEGLRIR DX 5 & 702 5 T4 LR TH %5 demand_deposit_ratio DL 49%FEETH D |
TR TEA - YR FESOHESIT D D HEDPTHDH Z LMD, Other deposit_at
DFHNE 4A6%FEETH Y | REFED 33N E M HEESCTHS R RN OTEETH D Z &
2535, deposit_at ONFENIZENEIL 86.56% TH Y . FEFEICEWWKHETH D Z L nmhn
%o $UTOH CEARIZET 52T OV TIE, CAR ICHES< A CEARLEDOFNL 5.7% T
&»H—J7C, BIS_ratio X 12% & mVVKHEL 2> TS, ZORSE., B CLEARDOBIHN KT
TORME (Ny77—) HLFEETI2%REDDE Y NHDHZ LNFHEAEIN S, Int_dum
D, EBEEITOLRIT 12%RETH D Z LN D, EEEGLEEET GB_at D
BT 10% & HHRIgE VK ETH D 2 L 035705, badlt 1X 3%FEEH W | R BRI
VVIKHEIZE EE o TS,

6. FEFERER

#2103, ORUIESFEBEREZ R L TWD, #HFHIH WD HRLIAE DO U X 7 FREESC
A DOENC L 5> T 8INZOTAFERNE LD TH D, BEMICIZ, Z 22T OHADfE

(minus_z_score) Z#AHHIZEICHWIZIGEOREN(DFIAE L @FIBIRITWD,
(DFI1E & @25 B OEWZE CEARLRICET 2 EXMb0ENTH D, (3) FIH LARRILFEER
i, b=ZNUR7 (txisk), 77 —LAXY T 4 v 7 JRA7 (frisk). ROA OFF (R

(std_roa) DIEIZZNZH 25D ATND,

£7" 117 H ® demand_deposit_ratio DFREZ 5 & U A7 FRIEICE L 5 THRETA T
HY | FHEHIZIE std_roa ZFRWTHETH D, DT LIE, THESRROXG & 72 2 FHED
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HERENMEE, AT 27 MENZ e 2 H0 T D, BIRRNZ 212, ZHIFEmET
BRI DRER ENIRBDRHETHY . U RT T A7 F % FVOBGRIIREED RS
NBRNZLZRLTWD, TGO & ZA T Lick 91T, THEBRBROKS & 72 HIRBUT,
WEFEAE R ETEEE NV OTHHBIZHEHE2HETHY . 2 ) LEERLWEEDOTF
TEIX, (BB EITOE TR RAET LTS & ZADHESEN —FICH EHT 2 LB Fhi
X RIIFRETH D, ZOBERTEMHESRELHKTHE, WOTHE[EHES (0F Y,
WO TEVY) THEOFENBEMTE L THEREL T L2 R LT D00nb L
ARV, 7235, deposit_at OFERIZNTALBHFHHNCAE TIEe <. TAB R RITET
AT BE 52 T L ) Th b,

2%, minus_z_score & demand_deposit_ratio DA T D, Z DS HEHENIZ
ETFRYDOBMRIZSHD Z D05,

X2 ZAa7y BERDWIASHEOREMR

7 : Yt o o,
S e
R R %Y T
~ . :;'..?“ L Ve
’ ...o .E.::. PR ¢
T ; y ; :

demand_deposit_ratio

HOEARKLED CAR DREIZO>WTIE, (B) FIE (B) FITEWTHEZBIETHY | #it
FHICHERER L 2> TnD, BEEARLEREWZE, BRAMTHTO Y X 7 Ffi %
TIHET Y R BENZ L 2R T /R TH D, ZiUuIT )/ I 7 ZALIRTOHIM 2 5
(CHRLDORRRE AT - 72 22 1(2018) & IESC DR Toh 0 | HEFHIMIC X - TRERD e 2 2
b A% b ZORIREZ S D TR 21T 2 1ITMET % & Bbitd, BIS_ratio (ZO0
TIE, AEF (2) #IHE (8) FIH TH BT ETHAMICAERMER L o TV, 7272
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L. BIS_ratio DREIINWTNHATH VA E L R>THBY, HLEARD NNy 7 7
—DEZNHDHITE, BTV AT ITENZ L EEEL TN D,

Ay b= VEEIZOWTIE, GB_at 23 (1) AL (2) FNTIWVTHRFZ AN IE THRETRIIC
FETHD, BIRENZ L ICEBELERENZE, 170 27 3@ I L &2 RmBT 58
ThHO., ZOMELZH (2018) EHFZRHOREL /> TS, rev_at [TV T, (2)
FIBUBEIZWT NS ZRATHY | HatICAE Lo T D, Bid - FHIT @D HEN
EWEE, SYTY AZITRNWZ AR T LR TH D, blat 1T Z 227 & ROA OfFHE
RAEZHNr — 2B TR ERATHREMICAE TH L —FH T, i ~X—2 D
U A7 B W CUIMFMICA R TIERN o7, at 1220 T, (2) FIHBBEICEBWT
BRETETHY . WTNEMEBITAETHY . REVWEITIZEHITY A7 BEmn2 &%
AT LR TH ST,

£ 3IITASGICB T 5 £ % L LT, other_deposit_at Z > 7=HADEREF LD-HL DT
% %, other_deposit_at DR AR5 L, WTFNHLIETH V| std_roa R\ 7= ER(LITE
WTHERHEHNICAE Th 5, THERROMR LR L RWTABSDRNPEIZE, 1TV
AT BENWZ L EBRBRT HERTH D, —DOOMIRE LT, W Ex I RV E TS
REDWERNEVITIZE, B R EEZB ULV AT TA VB THDL I EERME LT
WD E Ly, EHRRIEEIC L2 RBER TOEM 2 &, —MRISREMEY 2 71X
FATOHRT AL N OB THD LRI NTEY, B AT AOREMRE BB I
LK & 72 %, Acharya and Naqvi(2012)12 L% & FASDOFRAIZ X > TERATOFRENME U A
IPMET T2 &, SUTITEMAICEHEEZEM L, BHeM 25 & THEHEORY =
—LEWEINELZHB LT IVATITA I DA BT 4 7 REED T EEZBERICRL
TV,

£ AL, SRR LA DTHBIZ OV T FHESHBINCERE HF L2 GG60R 2 0Q1)
DFEFERER L. PAAZ % tloans_at SHEPELHER (BHHGMEE) & LIHEOMR
Thb, DFZEHD L., other_deposit_atl IZOW T, FENIETHAMICEAETHDLZ L
WD, ZOEET, EHEEEZMWZSGETHY , EMEEOLERNEGNITE, |IT
URAIZPRENZ EERBTHRRTHD, ETmliekoic, @QFIoEREHRL L. [FH
U other_deposit_atl DFFENIETH Y, RAMICEETHD Z ENDND ., ZOEKRTIX
FRLOMEIR & BEERIRRER L E R Do

1 7272 L. Acharya and Naqvi(Q0I2IZEF 2V AT T4 7 DA 2T ¢ TR & REH ORI &
Vo7 LTWA7HTHY, BRDLIICEMHEINCEI DV AT TA 7 OA T 4 THREEERWIR
DIZBWTIE, ZOAD=XNIHERE LW EEZ DN ERNE L, —J5, T Tl ks iy
O ZEAT D7 —ABEENML TSI END, ZORY TRV bENZRy, K2 BHARDSURICE
WTCTIHHERRET VCRBRIND Z EIEHLN TR, ZOFEKRTHEIMNEE S XD,
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K4 HIRER : BIAREE

(1) (2)
VARIABLES minus_z_score tloans_at
other_deposit_atl 1.137** 0.144
(2.12) (1.66)
other_deposit_at2 -11.164 -0.640
(-1.10) (-0.30)
other_deposit_at3 2.702 0.181
(1.44) (1.14)
other_deposit_at4 -1.198 0.151
(-1.18) (0.93)
other_deposit_at5 -2.375 -0.066
(-0.81) (-0.19)
intsd_dum 0.202%** -0.036***
(6.54) (-5.26)
CAR -4.145 0.147
(-1.36) (0.37)
GBat 1.639%** -0.356%***
(4.98) (-4.49)
rev_at 0.081 -0.317%**
(0.30) (-5.19)
badlt 5.188** -0.360
(2.53) (-1.24)
ROA -7.129 -0.113
(-1.14) (-0.11)
at -0.000 -0.000*
(-0.72) (-1.82)
Constant -0.756** 0.653***
(-2.22) (12.95)
Observations 379 379
R-squared 0.473 0.354

Robust t-statistics in parentheses
**% n<0.01, ** p<0.05, * p<0.1

7. BbYiZ

AR TIE, BERERRF N E IR L7z 2000 FREBEIZI T 5 AAROEITY A7 ORELE
KD Hr & LT, 2013 405 2017 D AR O WM 2 K512, Wb b7 X/ 17
R ABIZBIT HHTY R 7 ORFEBERIZHOW TN 21T o720 AROSHHEREE L O
He. Bl HiEEE R EOHEBRROKR L IR HEBDLENE T E, 4TV X7
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