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VES 4 Rl ik 2R T R Z TR R AT BB Y 38 4 ARAT L AR IS 47 C R BB &
e R & i . T AEOK R HLAS Wi iR & A e Bl e HLAY — A = 2R IR L AT fa bl
R L5 %t s SR PR 2 B AT S JE ML, Laeven Fll Valencia(2008 F1 2012) %f 1970 4F
PLSK A A T A R GE PR AT A AL AT TR A g, B s, 1970 — 2011 4R, R ekt
116 NMEFEAET 147 WRATREHL, K 1990—1994 &4 T 43 K ,1995—1999 4 L4 T
31 K. 2008 4F A 22 AN B R A TARATIEHL,

BRAT fe LI A3 & B L v B 1 AN AR A A0F 5 3 ) L B IR s SR AT R AR R AT TR A
T, ABEARAR AT AE AL R AR I HE R . (B G W X R AT FEALIE B R 28 19 o0 A 2 2 R S 5 4
RN B WO AR, HG b B RO P A A Y 0 B A g, 38 R UK R & AL LA, Demirgiic-
Kunt fl Detragiache(1998) DA } Bussiere #ll Fratzscher (2006) 3% FJ % T 1l M 5048 19 Logit
BARIE I T ARATAE WL S AT 4845 LA T HUE . 78 2008 4F & H G alfablfE 41 f”fﬂﬂ’]ﬁil
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KA TR AR AT AE AL L AE 037 2% 17 37 [ G AR A7 & B %) 8000 BB ) 8 25 . Klomp (2010) F] ]
1970—2007 4F 110 A Z Y i A Zodhs » R FHBEAL R AL Probir FBIWFSE 1 ARAT A ML N Y S
B & B 5 PR ORI GDP RS bR AR R AT LR AR R R H R
BA — AR BB AE 600 UL L RAT L& 5 /EH . Roy Fl Kemme (2012) BYBFSE
U 1Y SR 7 R UK AR B SR | R ARAT ML B DR B, SR B 7 MUK 1 7 AR R — s R
KEFEAGA A A5 TR DL ARA] R vh i

IEAFE R, [ R AR AT A AL A= AL I A B 58 A AN b, BELAR A (2009) L E#E T B R AR
(2010) 2R & UL PRI IE 1 ARAT A L 00 B H B 90078 b oh o R W 88 RS 55 (2013) 435l
N WLZE B 7 M 5 R RN B A SR T 48 T — [ 4 Rl A AL B & AR R T ST A R AR L N8
GDP 344 23 AR AT FE ALY ¢ 20 B30, 30 T S5 T v ) 2 S SO AT A AL 119 2 20 M 38 9 K, i
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B, S ECH RS R A AT SRR, S T SE i DA b R AR SCOR T T R B Y il AR 7
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JF A B K B ] DA AT AS 2 XHER AT AR R AR g s 1T 7 AR B, AN ITTAR AT AE AL & AR A HE R 4
NG T A G TR A W B Ak R AR A A 4 3 e A AR R g 0T T A, Gn sl B Bk
BERARAT W 3K BUR ST » S BUR 8 2% 7 Rl BF o 3¢ AN AT 38 4 HbKE X ER A7 oMb 3 B A3 35
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lencia(2008 F1 2012) FECHE 1 s i B AR f i Y SEBR GDP B 3R S bR A1 232 38 ik 58 0 N 345
bR GDP M2/ 5ot & B NG B2 /GDP 4550 ok B T FLAR 4T 1t 5L & 48 8 (WD) %48
J 5 W B 47 /GDP ¥k B IMF (% B By 4 ml Ge 1 E (TFS) B85 i 5 44 SO 32748 16 SR E ok
H WDI (B 7L S AE# AR 2, Forb RoT R 28 70 1IE 23Rk [ i 28 9 g0 1H 5008 1 5 77
AT ] BT B8R R JR T Demirgiic-Kunt 25 (2005) 1 Lé(2013),
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(—) BTN MLE f1 WMLE 45 % [

Litar g, £ 10304 W T IE MR KRR E (MLE) FUNMAL & K ALK % (WMLE)
T EBA G A IR . B R AR IR RISR L (MLE) T B A AG TH45 R 81 1 45
ST A R R P ENE M S GDP Z I DC/GDP 4 28016 5% K | i3
SR IE U B A PR 2R N AR B A SRR gk S AR AT S L Kk A B ME R B AE R LR B
il BE A2 5 DPT #E 10 %0 /K B b 2, 16 B 2 45 A7 76 WA %) A7 s O I i B X R A7 15 L
KA AR W0 PR GDP B KR GDPG 1) 28006 5% 197K 7 F 8 2k i, Ui e
5 78 FLA A5 1 28 U 3G ORI AR AR AT AE AL & 2R A3 A5 PR GDP I REUTE 1%
YK 1t 25 D B U A S5 R AR I NSO KT 8 1 28 R 9 R AR AT A P Y AT g
PERRA ; 84 XL RAR R GEX FIW B A i GDP I BIFE 10 %0 97K P AR R 3 . i B
AR N BOR SUAJE 5 R ARIT L R 2 KR INF 1) RECE 10 MKF i 2%
R UE S U B A 45 1 AN AR B 3 B R K R L S IR AT e LR AR R RE SR ) SUBR T 5 AMIE
fitifs Z Lk M2/RES %) ZEUTE 10 %0 7K I 8 35 R 1E L U B oAt Z% 1 A ) st L 6% T8 & & 3
IERAT fE ML & A MR s B - SEPR I RIR 1 R BUE 1% MY /KF 1 25 8 G, il A Ho At 2%
AR [ B S B 1) 58 e B 28 B MR R AR AR AT FE AL A E AR T S PR R R AR B K . DL b X 3 %
MKk 2 NI TZBR GDP Lh A7 ) ORI i BE A 43 45 51 5 W i 68 0 55 B (2013) I 45 2R — 3,
T XA D38 b (1) 25 22 285 SN A5 BT AN [R) B T 328 R 5 B (2013) 3318 14 2 X6 FA N B 17T 118 £ % X6
ERATEHLISZ A, DA Sk 38 T FA NS 1T 045 B2 ] DLk AR AT fE WL & 28

TAMRR G BRI 1 oA 2 A 55, 40 A 2 T RER 2 AR 3 FIRE AL 4, Akt 45
R A T v g 3 R A R AR R 2 AR 3 R R 4 R W 3 EL R B AT B A
b B EOTAE L R B KON ILF AR AE . Be Ak, D553 1 6k BORUSR (R McFadden R* A8,
FEAAFAA Xt — DUl TR AR M. ORI LR St E AR AE 120 /K F
3 1 BH X Y AN AR S A AR

# 1 Logit MEIHER

B 1 B 2 A 3 B 4 B 5
MLE WMLE MLE WMLE MLE WMLE MLE WMLE MLE WMLE
Constant —0.024 |—1.733"""| —0.024 |—1.727"""| —0.008 |—1.717"""| —0.123 |—1.918"""| —0.108 |—1.956"""
(—0.05) | (—3.50) | (—0.05) | (—3.49) | (—0.02) | (—3.42) | (—0.27) | (—4.09) | (—0.72) | (—12.79)
DCGDP 0.012"" 0.014""" 0.012"" 0.0147"" 0.012"" 0.014""" 0.012°" 0.015"""
(2.3 (2.65) (2.3 (2.63) (2.35) (2.75) (2.36) (2.88)
DPI —0.228 —0.346 —0.230 —0.354 —0.219 —0.327
(—0.64) | (—0.97) | (—0.64) | (—1.00) | (—0.61) | (—0.94)
GDPG —0.128"" |—0.160""" | —0.128"" |—0.161""" | —0.130"" [—0.164 """ | —0.128"" |—0.160"""
(—=2.3D) | (—2.75) | (—2.32) | (—2.75) | (—=2.33) | (—2.74) | (—2.34) | (—2.64)
GDPPC —0.540""" [—0.591""" [—0.542""" |—0.599 """ |—0.555""" |—0.617 """ |—0.566 """ |—0.633"""
(—2.84) | (—=3.17) | (—=2.87) | (—3.18) | (—3.01) | (—3.26) | (—3.09) | (—3.34)
| 0.001 0.004 0.026 " 0.032"""
GEX (0.05) (0.30) (2.51) (3.56)
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R 1 Logit BIfEITER

A 1 B 2 B 3 B 4 A 5
MLE WMLE MLE WMLE MLE WMLE MLE WMLE MLE WMLE
GS/GDP ( fod O 3027) ( 70{ O 0140) ( 700. O 3027> ( 701' 0 014())
INF 0.081°"" | 0,085 | 0.081""" | 0.088 " | 0.082""" | 0.090°"" | 0.082°"" | 0.089 "
(3.18) (3.13) (3.53) (3.59) (3.58) (3.65) (3.59) (3.53)
MURES | | oz | sw | (oo | (Leb | <ozo | Gan | <o
RIR —0.053"""|—0.058""" [—0.053""" |—0.059 " | —0.05""" |—0.060""" [—0.053""" [—0.058"""
(—3.25) | (—3.35) | (—3.26) | (—3.45) | (—3.32) | (—3.53) | (—3.30) | (—3.28)
o AL SR A —104.145 | —58.888 | —104.146 | —58.902 | —104.230 | —59.020 | —104.418 | —59.218 | —129.733 | —74.588
McFadden R* 0.226 0.244 0.226 0.244 0.225 0.243 0.223 0.240 0.035 0.043
LR Siil {8 60.65""" | 38.08""" | 60.65""" | 38.05"°" | 60.48°"" | 37.81°"" | 60.11°"" | 37.42°"" | 9.47"" 6.68"""
H—L %it{4 6.14 5.09 6.72 8.55 28.16°""
Andrews GiE 11.02 9.82 11.25 12.85 23.997""

AR B 2 . A AR ARAE 1% .5 % A 10 % (K OF 1 L e A A LR A e 3
AR AL R R B AT e 38 H — L Bt 8 R Andrews 50314 .

(A TR B S, T 44 SR AR AR (B 4 SO (%) AR Hi iR M ge i, e 2 34
AN S5 AL A 2 e /M RL - B 156 B S 2 R 4 A2 ARAT el — s B . Be sk, AT &
PRAE B BEA Y 194 A WIIE H E R IZE ML 5% A 69 4 Ho fEHLEEA A 43 4,0
KEAFEVAEAPNA 26 2~ AR BH2ES ., T&, RGBT RE/AE GEX £ R
MfE— B i AR R EAT T RS LA LR 1 AR 5, RTRLE B L AR GEX TE 5 % KA 12
et 0 IR B THE R I U IV R W i R OR 1Y 28 U OB A T RE R AR AR AT AR AL
AR 5 ) McFadden R* AR T HABBR 1 GEX FEAREH 1 v oK I 35 49 J5 IR 0T /8 2 A7 78
ZEILPER B, FE LA GEX E Rl fif A8 i BAD 1 e % H At A B AR 1A Sl Mt
BAS AT OLS [, % ¥l DPI .GDPPC F1 RIR £ 5% 0K F E# & 8 # M .GDPG 1§
10 96 B /K - b db 25, i L sk DY > A% o 19 ZR 5038 O i, 2% B B 1) A7 OR8N
I TR S B ) 230 0 28 55 4 4 R 30 ] L R I 448 R 1) % T D02 3L (A R 4 5 AR
GEX [WA5EH 2 fEA1 3 LAY 4 75 & A48 i 1Y B 3 P \McFadden R* %5 )7 T 57 1 JL-F
D ES,

TARE AR KUK (WMLE) T R RAG 45 5 A% 1 Pl LA B, LR S [
BETE 1 %7K 1 3 A TR A ) 0 35 MO0 B Ak . MBS A E S T R R 4%
BRI A 00 A 0 P A s A 4R v . A AR AR ) 8 O L R R BT AN L AR AU R R BRIE TR
8 2 1 A AR e AE AR KSR % T IR AR B 3, HE N5 58 /GDP (5L Bk GDP 3K % M2/
AN A 28 DL S 4 ST F6 A5 1k e 1) B 35 1 30 W 442 10 o T A7 2 DR I 1) 88 R W I 22 4% /GD P 18
IA S5 AL AR T P KSR AN B 25,

TR R — AN R MR, McFadden R* 526 81 H iy R? R [6] . M 15 AS E i
B A AT LG DR . AR R AU K AR AR T FRAT AT DOR LA R Y Pear-
son X* K, B H—L SiTEM Andrews Gt =, EARARKIIEGE S LPRE— B0 FE R %
T, H—L St & Andrews Gt AR R H 04 . MG HE B I FAE R, 7] LAk
B 1 4005 (-5 SE PR B I AN — 20, DT AU 1 400 D6 B 45 0K 5 1T 24 46 31 {041 T I S 11 s D)
TR A AR, v LIRSS (LG L s . A SCHEEAT H — L K 50 F Andrews 1555
WP REA S BT 10 41 R AE LA 5 L PR — B BB F . H — L it &2 M Andrews
Siitat AR A N 8 F 10 MR A, 2 1 s 1 BRL 2 A 3 RIIAY 4 1Y H
— L {H M Andrews {E#5AS 25 i B 3 DO 485 780 (14 80 00 B2 AR o il LA IA S 50 80 1 8145
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SRl SR —E s TR R 5 B H — L B M Andrews {81 T 16 A8 L B L4005 00 B A
s AT LU R 45 S PR E AR K E 5

2. WU MR R, X o B AR A L A AR (9% U A A 3 A I B A B T T o Tk ) —
AR, BT Logir B9 72 3 JE AR AT FE AL & A 09 HE 258 BT 1 190 00 L gk J 4 ik 72 1) L
EEARA RIS R B AR MR, Sy BOUIIE A 1 B, 25 B0 5 HE R (KT
0.5, I TA Ay FUI 2 v A 1) 25 T (9 A S5 A /N T 0.5, DA A I A o 5 24 oy UL Ky O
B 25 T A M AR /N T 0.5 5 DU Sy T00I000 o Ay o sz =2 DU 990 AN o o ST I A e R (L8R 12
PR KA SR TE T 45 B R (%) ToUI0 o e R 40 ) DL 36 2 AR 3. FE AR A I KL SR 1L LAY 1,
BT 2 FURSETRY 4 (1% T80 00 o 6 238 56 4 AH R) 76 R R A FEHLREAS B9 97 AN UL w751 00 4 4 1) 5
75 A T AER ZE R 77.32 % ,AEFEALREAS By 97 AN W8I 6 v T o B A 66 A, T v 1
B 68. 0400 SR TIN HER R 72,6800, RS 3 X AGALAE A (1 00 o Aff o 5 ALY 1 AR A
2 FVREHY 4 AR TR AETE AR K AR fE MURRAR B 97 A LI (B v S50 000 o 6 (40 76 A, T0I0 o 1 2R
78.35%0 BRI HERGF R 73.20%0 . RAAR UL, AR 1 BRL 2 AR 3 FNAR A 4 1 ) o
BRI L2 K225 WO ERf R AR o . A 5 X R & AR fE HLRE AR 10000 o i 9 4T 69 4, Tl
D AERR 2R 71, 13 %, W fa HLAE A 000 o A 00 1S 45 A4, J00 6 %2 R 46. 39 %6, B4 Tt U
HERR Ry 58. 76 %0, BLAM TR — A, R % A fa LR AR b (v T80 0 4 6 2 48 25 T FE L AR

A ) T o A

F 2 dEMANE KUK E T B A L 25 SR A0 Fm A v

B 1 P 2 AL 3 HEAR 4 B 5

yi=0 | y;i=1 | ;=0 | y;=1 | =0 | y;=1 | »:=0 | y;=1 | y;= yi=1

P(y,=1<C0.5 75 31 75 31 76 31 75 31 69 52
P(y,=1>05 22 66 22 66 21 66 22 66 28 45
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Leading Indicators of Banking Crises
Based on Choice-based Sampling

JIN Hong-fei, WAN Lan-lan

(School of Finance s Shanghai University of Finance and Economics s Shanghai 200433, China)

Abstract: Based on choice-based sampling and taking economic and financial variables
in the former period as explanatory variables, this paper employs Logit model to conduct
an empirical analysis of leading indicators of banking crises. It uses weighted and
non-weighted maximum likelihood estimation methods respectively to arrive at the follow-
ing results: the increase in real GDP growth rate, real GDP per capita and real interest
rates leads to the reduction in the probability of banking crises, while the increases in the
ratio of domestic credit to GDP, inflation rate and the ratio of M2 to foreign exchange re-
serves results in the increase in the probability of banking crises; and the ratio of fiscal
surplus to GDP and deposit insurance system have no significant effects on the probability
of banking crises. Besides, the applicability of non-weighted maximum likelihood estima-
tion method is stronger than the one of weighted maximum likelihood estimation method
and both of goodness-of-fit test and prediction accuracy show that six variables
above-mentioned which are statistically significant are good leading indicators of banking
crises.

Key words: banking crisis; leading indicator; choice-based sampling; prediction ac-
curacy (FAE%HE & )
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