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Abstract

We present a model to study financial contagion within the Chinese banking
system based on balance sheet data of listed Chinese banks. Focusing on the
price channel of fire sales, we calibrate demand curves of multiple asset
classes to Chinese data and model banks’ optimization problem in fire sales
in response to different constraints. Our simulation results show that an
external shock can generate significant contagion effects within the Chinese
banking sector in a non-linear fashion, and individual bank’ optimal
behavior ex ante may amplify financial contagion within the banking system.
In addition, the increase in the proportion of fixed income assets in total bank
assets and the lack of market liquidity of financial assets are major factors
contributing to financial contagion risks in China.
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FHME (B 12T HRARFRHE
ARE | KRa® | A | ARE | REE | B
FRAT | BT BT | BB | BT |AT
A4 R GEH e iT | 2548 451 70 13.0% 8.5% 8.4%
T
AT el | 261 79 27 1.3% 1.5% 3.2%
EES
PR N 473 107 15 2.4% 2.0% 1.8%
DA M B EHAEST | 404 108 24 0.1% 0.0% 0.8%
it O\ L HA A 5 A R
P& AT BN &R | 2644 430 91 13.5% 8.1% 11.0%
DL R 0E B H A 2hit | 1347 441 133 6.9% 8.3% 16.0%
N\ E A 7 AWK 2 Y 4 R
EINREALGL 378 56 13 0.9% 0.6% 0.6%
kAR T A2 10357 2577 317 53.0% | 48.7% |38.1%
KB R AR 12 2 1 0.1% 0.0% 0.1%
R7 Uk 2k T K % 441 798 118 2.3% 15.1% | 14.2%
L o 182 27 4 0.9% 0.5% 0.4%
BAERIE: Wind %R /E & %
2 RGN
FHME (B 270D B AR E
ARE | BRBEE | A | ABRE | RBFE | P
HBAT | /AT R|AT | ARAT | BAT R/AT
6] b Fu H v 4 B ALAE 7 AR T 1252 849 88 6.9% 17.3% | 11.4%
7] AR AT K 516 252 19 2.9% 5.1% 2.5%
TN A 368 147 24 2.0% 3.0% 3.0%
Aot g8 EEZ ST Y
HA 7 35 B 4 @l 7R 256 9 1 1.4% 0.2% 0.1%
AT 4 4 @b 1 67 25 4 0.4% 0.5% 0.6%
32 B 4 Bk PR K 359 128 26 2.0% 2.6% 3.4%
BT 2K 14075 2896 472 78.1% 58.9% | 61.0%
FERH 6465 557 107 35.9% 11.3% | 13.8%
A 77 2K 7609 2338 365 | 42.2% 47.6% | 47.2%
K7 A A 57 477 486 121 2.6% 9.9% 15.6%

BRI Wind %R S AE & 5L
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RAT RAT 17 RAT RAT 17
K. oAk, Sk B 15.0 5.8 3.3 0.1% 0.2% 1.0%
K\ 238.6 52.2 1.7 2.2% 2.0% 0.5%
il 3 W 1296.3 288.6 40.9 12.2% 10.9% 12.5%
=304 214.2 86.7 13.9 2.0% 3.3% 4.2%
Bk FEE 373.4 200.2 27.0 3.5% 7.5% 8.2%
RWITH . SRR R | 1229.4 113.9 7.7 11.6% 4.3% 2.3%
N2
EEAEH . HEMNRSE |52 16.0 A7 0.0% 0.6% 1.4%
e
£ 78 Fa B AR 7.0 2.3 1.8 0.1% 0.1% 0.5%
A gkl 214.6 40.5 2.8 2.0% 1.5% 0.9%
B3 568.6 217.3 23.1 5.3% 8.2% 7.0%
ERTE] 198.7 73.9 17.0 1.9% 2.8% 5.2%
M BERZ 3056.7 473.7 41.4 28.7% 17.8% 12.6%
NI BB 120.2 375 25.1 1.1% 1.4% 7.7%
MAGEERZL 92.6 121.7 17.7 0.9% 4.6% 5.4%
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MEtEEEZ T AR ESE ke (THREEERE ) We
AU R RARITEN BT~ (FFEAHRE) . 2110
Tk 77 RE T Bl 245 £ e @ BT 77 7 4R AT 18] KU 1% Je By 1 LA BT 1
F: UaraiEBNeE =BT ansEhuw®n, f17%
WRAE T 04 AR E R F P ks T DARR R R AT O B9 &
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LA A EE| AB EHF4R|55% 10% 1% 33% 1%
EEFHIFNE| AT
CHEAREW | RAOHET | 36% 16% 3% 35% 10%
. O NAAE 4T | 35% 8% 9% 23% 25%
DLFE & RARIT | KA B A 4R | 86% 3% 0% 8% 3%
B AT AT
B E 84T | 59% 7% 0% 12% 32%
O NEE AT | 70% 5% 5% 14% 6%

T BT InRET 100%

otk Wind BEH A AE il 5

GEHEEE F, MEABTYNEBERENETEANE T
WiZH % ut, MR AR ELENEE, AXENL
—RHEEFELH—HE, B 1 ETT 2013-2017 F 8] 5y = KRATH
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i K Pm R b AR e F B A, H P R SR AT A R NRAT Y
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—— E AR 5345 — |\
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() HFEmkd&fmmpRE

B E AT E s R R, — MO R T
WM EE (ZEEERWEENNENTH) WEE. RE
SRENINEZIEZ R, FENMENEABESHEEZEMAXHN
KR, TLXMMTHEANBBNTHE = FRKNAEHEEHATT
MR, RETAZILEEEMMNE K& T2, AXEE
Cifuentes , Ferrucci #= Shin (2005) , Bouchaud (2010) , #u

SfF 2018 SEMIRAT ST D4R K 4L T 284k, 5 2017 SEDARTAIEOE DA e & mT e, RISt R g T
2013-2017 “EHIHHE
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Gk AL HY LA RAT R RATH R 2L £ ALAT, R HFHMEE
LA —MEERI, 2008 F & @A E — R NF T
BT TEFEATERTEAAANLIET UHE A FATERE
AL KRG R - AR RS, BREZERT I AR R
EEAMX R, (B B AE R R RAT I I e A 23R
ERLFRTBTXREARTMBEAREL = ARKNEALLE. &
WAFRAELBATNEILT, RATREEEH N # L &R
(fl o Z R FE AR BFAEFEATREE, R THR

17



TSINGHUA PBCSF ‘ NIFR

QRERED

ExREMHTRERE

— MR K A U E I AR, B R B R AT
FABELUE I FART R R E RO F X R RATH R A S 3D
HE (WREWERBFEL) EF 0 R E, AT ZF G RAT
R P - B L AR AR % S AR T R

(D

(2)

\V2

BEEKAE (F0H)

BRRRATZE A E, FAloRTeERHRksL
o MELTRATLNITHEMGFHE, TUEFTELY
FHAREERT, FHEN KA ARRATIE KK
AeWr, BNEEKN,

Ry (F1HRUE)

%ok b AT B AR T R A S AT IR A
RAE (CAR) Tikfr. WOHUATHE %A b Ao %
FRBRERTHEF) RHEEEANMER.
WEREE KSR TELEE A A D, W
& 57— K%

WE BRI T . KW RS e
FRAEFHTFAEERE (RRLTX) . BT e
KT RRMRA A RERE EREREH O .
X FHA AT E T RE, BHREE >R
RS EIEE O TR, K AR,

18



QTSINGHUAPBCSF ‘ NIFR

N EEEED | Exemmsnn

Vi mTHRSBERE. REMAI AN ELX T HRKF
“MEROEN, F 1A RATE AT AT REL
RATTHT - ME, FEAFNBE—F T 5%

vil. R, E R K BT A A R

& 4 BARERANRE SR ME

Gk gt %
i

fRiTC
FARE

#ATD
SRS

2.F AT RFEMITH

WARAEREZNFRBIRANZC ENET 5T~ A
ATLAT F 0y 7 A, F AR TR R ALK =, A/
HREARELR CREE AR, ek (4) fir. FHi,
EREF AR (MELFE) EHRTHAREHONEILT,
RN TAERERENE FHOXEFTX2FIAE. EEEF
PR AR A b, AR SORAE R A B AL A 5 & SRAT B9 3R 78 2

19



QTSINGHUAPBCSF ‘ NIFR

N EEEED | Exemmsnn

E, ANETRERAR, ARTEZ, wEkTREFINRERE, &
A 7 R & (capital adequacy ratio, CAR) & 7 4

N
CAR = == (4)

BEFRRESHWER, REMBEERFTHEAARATEELF
KT 11.5%, HAMBTTEMT 10.5%. AR 2018 45 12 A #
BEELELANBRTNEATREE, FEHANR, aTHRITLF
ENFHEBEHIMFHE, AUAXGENERESRRESEE
MAARRER B2 FE—ERE, EXI 0 AT L ALF
MEND . &R THHGERME, A XRARSTRTEMRAT,

TF| & BATH % F
R 5 REE S E XA E
¥ 7= R A &
e EIN %N 0%
7 0%
] b 77 5 20%-25%
1z F 51 100%
NAME B R 50%
T (B AEERZ) 100%
ZE 100%
HeH K 400% — 1250%

VORRIR: HRIR

3RATHI TALAT A 22

wn ERrid, HRATITLHEH R AT R E 8 i E E R CAR g T,
BT © CARg, WATHBME —LEAN KRB AL ARE

A]i‘tw1
=, Flaj KRBT A EFIRREE, AL RTRATIHAHHE
Bk R A, IF FORAAT] H8 H LA A H O % P K B

20



QQ TSINGHUA PBCSF ‘ NIFR .
% BBl | BRERMRRE

HEE. AT BB R R ELE A T i Fq) kR EE R
HAE ATk, B

min X7 (4], — qj,) % + foq;’t#dq (5)

ARG) RRMIMERAHFHAMA. KENERELL

SR % P DUA A M R (IF) 8RRk, BT &t

Rtk A R AR, (RIS X BB — TR, AR =

TR T E gL, B T TR T YR B A
Ap

(o BB E kR YD , £ fn%%%%qﬁﬁﬁ,

. G oh e s e APL(qH  Apt e
L B R E Bl o, Ll =T R % E R A

pt pt
wET, %’—17’&{%&%%ﬁ%ﬁzh#dq%ﬁé%ﬁﬁﬁxﬁ:‘]o Z & 3|
MR FFERBEE /A F KB X B R A AN E BT
FTEEH, FEHOHE, AXBRFTEFREFNEABKS
MEELE&UEXR, BEMNMENIEFTMELHS THEN, Hit

K T DL A Sy 2 e e BB AR E ST

_ . . Ap! 1 ; Ap}
i i j S}
min iEIjF(A]',t djc) o T Lier; 5 it Dl (6)

9t
FEEIFEWNZ, KA XBIREM—KEAT L EMETH
KM EE, BH AT & B TUNZE E (ex post) & =1 #& T B8y
BE, FETREES &AM EE &AM NBE T EE.

RITMETHNRLAETZH AW THAT L ENLNRE
P, BUARIEAE{ B 2 5 B9 U A & AUAR 38 B I 8 oK

21



QQ TSINGHUA PBCSF ‘ NIFR .
% BBl | BRERMRRE

E{Njt+1}

i

——— = CAR¢g + 6 (7)
LAl ma) (1) w

B, BNy )RR RN 1 SISk, BATTEH
B EMEARA RIS F AN T, T MNP
E{Njori 09 2 5 £ BB ILER AT E 046 MM 2, F4
B TRETXAGRE. X (1D PH6 > 0RTHRTHME
MenHTREER, BABRRT | PHEBEEERNE
AKEREERMER”, BT AAMERRENEL (N, 1§
FHA) TLSHMEFHARREMAT R, HT B4
F R E R A RATE LI E K R TR AF, A X
WESH AT 00 HAMRR B ST SLARR, B h % 5T RAT
WEFERESETHEER.

o bk, BARANAESHE SMENATE, TE
FEE IS E LA E G L S8 ol Tt ST Y
EHER I ERBEEE, TOURE LS E K b & A
B AR S, A BB BB B G BT

i .
AP! _29 _&
F=1—e pl =1 —e D! (8)

APL  ¥jqi Qi
pi — pi _ pi

(9
MEAFTREEHHR (2R 7)) FTUUEH, KR ERTE

BT RN A F = (o &g/, BB PR HA R
REE K A BT (0 F 4/ o B, BURTRATASE I H AR

22



TSINGHUA PBCSF NIFR

N EEEED | Bxenmsnn

REMEFF A REN, BR ERTUEX NI BT RER
WARERTE, wRBFATHNE XM &~ BT EER A
TRE, WhakEMmEZE >,

RWEME, RATELEMET HRBEMEEH EE X
TIUAERSAZHE: L EFIAENE. EEEFETENEL
T, HEXRRRERSHT~RAHTRATATREE, 2.5/
ToRbL, EHEFHTRAERLT, TN BERR, KT
i RN AN E TN RAE K. 3 RATH T - A REN .
AEECEAHEAZANERLT, RITELLNETH2TTE F 4
ARRFAFONRFRA, MEZT W RAFELHRAAR, UL
=7 B R ey 3 B A KRAT R R EAT .

4.5 505 P MBUR R R AR

AE—REFMERET—H, FERBFNAF-—HAMAR
TR ARERNEL TR, RESITIHEFX, t+1 HRAT
B AR N KA

Njerr = Nje = X CLje — X FLj — Bigr ML, + XiNIMj — 3 RI (10)

H o, CLj R RAT K 7= 1, FLj R 0 B B B B9 3 3
MK, ML Zorn BT ML, NIM; ZoRRATHE A UK
Ny Rl RTAERE. ERXHENE, &7 BHAECL, T EI5MW
R HAAT Y E W 1 R RIK, AR T RATIRR A UK
P8 (flangk 3 & TR KM K 4 (AT 7% ) , Cly
FEZHEAMHEE (PD) frik 445 K £ (LGD)® " :

23



QTSINGHUAPBCSF ‘ NIFR

N EEEED | Exemmsnn

¥iCLi, = %Al » PD! « LGD (11)

PD 7o LGD WEUE SR =K AA M K. ERZXFE, RIEX
PR E R E, AR RAEEANGTOMENRELTE, AX
WIER M2 A 2018 FEAT I 1 R F 2 EAE H £4T L #y PD,
AXBIRRHFNRELRA 50% (FHNE) , Zre THRAT
FRMITY, EXESTHNEILTH R E 50%0 ¥ =M. &
% 7, AR SR 2018 £ R 45 T 7 B9 1 49 2 0.95%, 78 A A
RFEF=W PD, HBRIXRELFKE A 100%.

KERIMARTERT | MWEN BT LETHHREL. RiE
b prik, AENUHE, AXHLAME~FRa L RITERFK
K

: 1 : Apl
TiFLje = Ti5 Qe (12)

NANMET AR ADNRRTERTNT T ARKEN,
AREFRFHM R E AR, Flam, WmREFRTRAHA L
fit 2 FICE UPE R AU M2t TE &, A 24 ff % E
FA BN AN ET MBI T X RATHR T RF . L&~
i x A E, FURESARATH T AGRRIE TEELZL AN
ERUESWITSUILE |

ZieI]F MLij,t = ZiteF(Ag,t - q},t) Ap_rzl (13)

AR (100 FHINIMG, & RAT 85 A BB . RSO HRATH
FOAD A RZEMGE, EPRAaFEAER. dlF. FE.

24



QTSINGHUAPBCSF ‘ NIFR

N EEEED | Exemmsnn

Rl %, JA % % 7 2018 4 4 4 T H 3 % OB F 4
AR, A A REAT A B A TR R A AL,
SRR B SIALRL o LR LAT SR (LD A H A
Rl Sk, EABREL ARSI AR TS PEEENE, RELT
#2018 44 M T A R A ARIALE, A A Y
Yk LERY &
NIMj¢,, = 2 AR} — i LERY (14)

AR EHR T B KT, R, A B LR A 4 %
KAFMEEWE, BASBAMEE ELETENA P WES 5
RHBRFEM LG, HAEBERAT LA, B 2018 F 12 A 44
7 % PR R

AR (T FARAT | HAME{N 11135 2K (100 FHIN g 7
DR, B AR ER G AR TEEEA TR E R A,
B TRETY L 30 30009 7 R R AR A o B A5

1%

W XA, WS ERATHHERE AR TR ENEK, &
SR EY Y B R A A R RBIA LA, TAA
FEREEBRZOARAASRE (B EMLARE) , AXET
ERMANEE RHXEANEA, T B b o2 50 8y 5% 2 Ao
R, A FHFLREK, R ZFH T8 R m & AR
HEH, BEENFETE, £ 0 HAEHBTWEHFTRENTE
RERFEE LIV WER LA, BAATRRREEAM

SEOEER N 2017 FJE .

25



Q TSINGHUA PBCSF NIFR

N EEEED | Exemmsnn

E, ARCEAHEAZHNERATERBALAE LMY LA, &I
AR (1D TR RAHIE 7R, RATH K E T AR
e REWH, #wEHXER—Z B HRATEATLETLAR,
FEMERT. TXRTNFELEEWENER, URBEET S8
RE. REREFOENENER.
1) £ CRE) S8R E: 1=5

BxE—RMEN—#. 2FIA XM BE, AXLHAT=5,
Bl E N 5 K (—FD fEAEERE, [ HfES0% B R
HHEREATmFREEFTENRNUER, B 57 252 %
B mEE. KB URE AT RS RWRT N B
wfis, BMRATXFWET ANERU T EFAL, HaEMH
RFERRABNRETH AR T RERNUREL, HE
&R LR

MBS LAY, RANTWENLR, EElEFATEENR
MARITEFMENTE ~FRELLRE, Rraddf, &F
ERLEFE, MARGEAERME, o URY, RITWERZ
RFENEZEREZRAATHRAES, LT E T 218 KA
L. b FEARNRREGETZRALEE, Hibsrtil
B, REFZEEUXAMEHNOE~RLF SRS, B%F
ROAXB XN ETNMTRARE, EaTROTARENETE
EERK, HLRMEEMEELRE. MELFETFZERR
M, ERERERMK. MERAGEATZEZNEAFTR, FHibi
EER/D. AIRRAERENT, MWEMNERLH TRAK AR
RE, AMEE AT,

26



TSINGHUA PBCSF NIFR

N EEEED | Bxenmsnn

ME 6 FTUFH, B TEENMEERA, HUEENNE
THEERA. REENMRATHARTETZRERS. HET2
wARHAD I, EFLEFARTHRMAT A mEEKT ZENM
Egmm, FENMBBREBEETOLG. o TREE=ZRRTW
NAMEITNE PR ER AV RAE L FES, HIEE
i TBmeE T el RnERr. KNMEREH, B TEETH
B, BEANRATNEMAT AT 2R ARG,

B 7FLUEY, #FMEIEEREWNELE. £ 1HR
1 X B wRATHE T =, REEREIR. £ 5. 6 HANKHMKRE
AARELRABATHRERSD, BEEF 7T HIXA W, ZLEHA
HE 6 HWHE—FIABEFTRTEATATERLE, BT H
W€ W AAERA, S EMRATZE N AN ET NI KL
AN A2 TR, HAlt, REF5. 6 AWM ENERL T,
SEfr L amA T RARER, MARAES 6. 7THEF I 5B A,

B 5 HEMESE (FERERLN)

HEE E S MEREET BHEH

0000000

0000000
350000 |

0000000
300000 |

0000000
200000 |

1 [ 150000 -
100000 - 100000 |
ooooo H 50000 |
0
1 2 3 5 6 7 5 6 7

0

4 a4
e e

n RS A o R m NP ER R 0 FiE

27



QQ TSINGHUA PBCSF ‘ NIFR .
% BBl | BRERMRRE

R AL
B 6 B Mige (HAREELR)

Stk Sk
ot iR el BB E
1 1
—_— —
0.95 \ . 0.95 \
— —_—
0.9 - — T, - 0.9 \ — T,
— —_—, — s\ .
0.85 \\ 0.85 \\
0.8 © 0.8 .
N\
0.75 \ \ 0.75 \ \
0.7 0.7 \
0.65 0.65 \
0.6 0.6
1 2 3 4 5 6 7 1 2 3 4 5 6 7
& &

g2 — e {5

— - — - R
HE R P4 AL
&7 BASAERRITIE EEAFTLRLH)

LHREK EREK
BT BT

[N
o

[

o

o B, N W A O O N O ©

| I I i I
1 2 3 4 5 6 7
8

AR R YD)
2) & (RE) Z#HKE: 1=20
BRAFMERH AN RESENNERD AR, EL
FHWSH R ELERTHEEN L ENENE RN HEELR,
AP P T RENREEZNE R EMRE A, Xy EEER
BAEMEHT=5KRNFHT, ETFAAMEEEFTES RAMW

28

~ Il
|
I
-~
o Il
o Il



QQ TSINGHUA PBCSF ‘ NIFR .
% BBl | BRERMRRE

MERE. HMEWHELEK, BiXAX () TUFHMELET
R R LW TIRENE . T R R T R B R K J
B, EEFERCSEATNELT, HHREXEZKET=20
(HETEHINANBESR WEPENSRER., & 8-10 Bor
SREMMENER, TUEY, SEEHNTE, ETZRE
BENEILT, TRRMAAERK. KFRERET ZH5E
FELE, FFEMBEOEMLEEZ . %%,m?%@ﬂﬁ&¢
SERBEMERARTHNEREFEL. T, THREZDH
AR ERUNNERERR.

&8 HMELE (RARERLAR, 1=20)

WERTEA
e LHERH i ik

180000 180000
160000 - 160000 -
140000 - 140000
120000 - 120000
100000 - 100000

80000 [ 80000 [

60000 [ 60000 ~

40000 + 40000
20000 20000 ~
0 . . . . 0 L

e L]

nFA R nERM o FiE mEDPAEE SRR o FE

BE RIS PRSI ARAY

B9 Bk (RAFRERAN, 1=20)

29



QQ TSINGHUA \PBCSF ‘ NIFR _
% AiEhiEl | ExRERMMTRRE
%zﬁgﬁ SR 52&3% IR
1
0.99: 0.995
0.99 0.99
0.985 \ 0.985 \
0.98 . 0.98 N
0.975 \\ 0.975 \\
0.97 . . .
\ o NN
N == - N - — -

0.955 0.955

0.95 0.95
1 2 3 4 5 6 7 1 2 3 4 5 6 7

& e A

FUFE  — e—— EAR

— - ZiE — - T

HE R P AL

B 10 MR EATRRERWFUT NI (RERLERAK, = 20)

SEERHK Y EHHK
LSRR HITME

3 3

2

N

2

1 1
0 0
1 2 3 4 5
]

i

6 7 1 2 3 4 5 6 7

EAET5 S PR YRR T RiE s B\
3) TR 4t B B L e B
BT RPEER B RNBOR, FATHIR A bR R AT
EAAWEEEE, R (B 1, 2013 £LU%H 5 £
BATHRAR > G LR, AEEE 2016 £HHIRK, B
Mot 7L I AT B AT L, T DL AT 4 A
x4 BRI (5 . XA R R 2 2018 4 12 A

30



Q TSINGHUA PBCSF NIFR

N EEEED | Exemmsnn

B4 $3E, THEET 2013-2017 48948 AT M 45k 3B H AT R 74
EEN., ELEFHENENNIBTRARENTHZREERLE
ZHERE. AT ERAERTRAE ™ & 28N E35EE
MR, A SUHE X & S5 BUYE W 0L P I 2 & 45 1 RO AT S8 0 5 Y
KA BERBPKWAND) , FERENEIA A6 8 A A = MRAT
WY AR 78 BB, LI 5T 3t 00 4 XU R £ 4 B 28

A 11 [ LLE H, *F 2013-2015 FH B RATHENENE R T
TamAlERr I ERRAR, RLZHEEE 58 Z4ET, HF
2013 F A1 2014 FHRATMEATHAESF 5. 6 B EATIFLE. T
2016 4 fn 2017 FHENLE RN BR 3 KEATHH =€ £ 3 2|
20 R FAAT, FIRTEAAENK=WE, HHEZHBZFL,
WERERFAHFATHRBATARREEARE, HITLLEN, 5
FREEUW EARERE T RAOAWNKFMETHELN S RE
T R R e 1 J 58 2

& 11 AEEGBIEGEE (T 2013-2017 E53E BEERD

;Ti”ﬁﬂ] 2013-201 7T HEWH R EHB LR
30

.
.

15

.

il

ol T1F il || sl

20134 20144F 20154F 20164F 20174F

m Y m m 5 =Y m 5505 1LY N L

31



QQ TSINGHUA PBCSF ‘ NIFR .
% BBl | BRERMRRE

() W= KAKRREFANUEEEARTH > E
)

EAEP, BTRKRRE, GAKTIEFS LU KT
%, EYUREEMARNEEEE(LCR). AFARETER
B T, T A B O A R e B T
FUEERT SN METHRLE M. A B E R T
S R B ¥ P 5 R R 30 1 4 AR 1

) A]!,tVl
NFj,t

LCR =

(15)

e, KRR &FmRE-FEFT e, BRF). 2A %
(R FE, ERATE AA-UEWERARMEE) . 2B %~
(fF 7% BBB-3| A+ E A fn B46) ZTJULAWE, HHE
Y 4% 100%. 85%77 50%. NFj,, & T4 IE % B84 T4 R T,
ASCRIE A RAT 2018 F £ M A 30 KA B HW I RN F
SMHHKERITENF,. REECERRTORAREZZE
LCR;g 14 2| 100%.

FAAETESNFFHBEALT, wREFRMEHEEA AT RE
FRSUE RN EEER, 2uF RO E KE. KT
T H B ARSI £ |

1 ; Ap

_ . . Ap}
miln ZiteF(Alj,t - q},t) p_i] + Zielj 5 Qj,tF (16)

9t
RSB, FERMELEAEEBADE LR
A2 R &1,

E{Njt+1}

. : Ap _ = CARI'eg +0 (17)
ZierF(Aj a0 (1—p—i]) wi

32



QQ TSINGHUA PBCSF ‘ NIFR .
% BBl | BRERMRRE

i i
LA tYjt

i = LCRyeg + 6 (18)

WIE 2018 &F 12 A MBI AN S RATNAN I KR TR EY
AT, MEATIRFEFIEWNIEwE, ATRRERTES 0 H
TEwmARNEEERE (FET RS ZRTHNRREE R RAE L,
HZRATEATERB I G AR RE) o BRBBLEE, ERHE 2018
FERNBEETET AARTORAEEZZ AT E, BIKR
HEHZEWREN —ZRITWEL 2R, EELEEZRAEE =
R EER (LCRpg) LT TXRIHE —FXRITMANEE &
BRI ERNEFWMERN, KAXHAEAERE, MW EH
T=5FXTHTRZRE.

M 12-13 [ LLEH, RATWENT~MAZRLFE. 7
At E#. EFMEEHRAN. METHBBERANITAE
B HTHARFEMWITHEERH 100%, T2 X AR ERL ZEJJIsz]
HEEELR, BL2F ZAEXHFWME. NEUTUFEH, —
REATHWRAMEBEZR TR FEHAT W EFF =04 T B &
S REMBTHEATERTRE, AP ke hEg, E
EHMENLRBELEF, MEWEFRHARXARATRLELL, M
‘/Jluﬁﬁ’ﬁgiﬁzﬁﬁ/ﬂ‘f WEHFEIN. XEE AR EE = 2T

ZFRARAT IR, RE H I B o R s I R
I, BUNF 2R TL, HEME T BT 22w HE v RATHR
HEZEE, TEIE[, MM EZERG RO E T =2 B LNE
REPEECRATE R A, N &2 8RN EF L,

33



TSINGHUA PBCSF

QRERED

‘ NIFR

ExREMHTRERE

B 12 BrEediER (CAR M LCR B 45H)

MEREHA
281k o B WEREA p—
900000 - 900000 .
800000 800000 |
700000 1 700000 |
600000 600000 |
500000 500000 |
400000 | 400000 |
300000 300000 |
200000 200000 -
100000 - 100000 -
0 0
1 2 3 4 5 6 7 1 2 3 4 5 6 7
e s
nAFE nfERM o RE mFNPER nfERR o R
& 13 B MIR LR (CAR A LCR MEZH)
N, SRR
g - fr sttt
1 1
0.9 0.9
08 \ . 0.8 \
o NN\ N N\
o8 \ N 0.6 \ \
o \ N 0.5 \ ’ \
0.4 \ -~ . - s \ . ~
03 N ’ \ ¢ -
-~ !
0.2 — 0.3 ~ —_—
0.1 0.2
1 2 3 4 5 6 7 1 2 3 4 5 6 7
e 57 £k 3]
[ERZ3- — . {EAMfR ERIZeA] — . {EAf
— - EiE — - T
Bl 14 AR REERPRITIE (CAR M LCR BB ZR)
SEREK FHEK
AT AT
30 - 30 -
25

20
15
10
5
0

f 25

f 20

— 15

- 10

, I 5

— | 0
1 2 3 5 6 7

4
€
FRAMEERTR "HARERTE

- I|||||
1 2 3 4 5 6 7
it & A

CRAMEESEAE  RAAREERE

34



TSINGHUA PBCSF NIFR

N EEEED | Bxenmsnn

(=) B =: Wt mILT 0%~ EEN

EXHFEARREFRAEEZENRER T EEIRL
H R R B R AR AT Bl A R e e R AT M AR AT A B
Mo £AEZY, —EXRTHARGHEE, THEELNNE
FBRATHAFRIeL R EHA, FRETHRIEL2ETRE, FHit
FLRTH Tk omlER A EE (tbin, BROLEEZRFH. A
PREREE, RTEFPHFLE) . 74, ERTERAL2E R
BEAQETHL2RATRE (FgRemd EFA) o AXEXLEF
=M AR o AT EATET BRI EALE T #
TR E MR HATENL,

SEE—FEFEE AR, AT ERIAEUSE K K
ENK., AT ZRBRAMEHRAEL, ATEEENETEHW
“BaemA” f1 “Hemd” , URESTHRIEHRD (&
£) . BEAEWE, ¥4EAT 2018 4 12 A FRE A 30 A N E| H
Y = Fn 30 KA BB RY S ME M RAT EAT e (% 08 il &
AR AR E . RIE 2018 £ 12 A M 5538, 31 ZEATF 0
RIS BRATIORATHN AR LA T THERA. EEEFH
WIELT, RATHEH A — A& DL R sh e f Croll
over) ki EEMEER, HHE—HALEMSRELN “%IH 4
MN” AR RERAT LA EIERENE AN EEFIKIE I
T (maTERTHATNEEMBRTHZANR) , |RATTRLE
T ERFEF R I AR, &K A B EEH
i, e HAALRALEZEZIN 2 MEHEL. EXMEILT

35



QQ TSINGHUA PBCSF ‘ NIFR .
% BBl | BRERMRRE

AT B E W E KRB B K P R R I3 K

RAXBRBRATH A FEREN TR BT Et, &
KREERCEHAZWELT, EXRTEEWIA RN & EK
FHHELST (ABrkr) , HEEWI 4 RE s 2 AFRWILE
& CABEET) o« AXRFEERBATWNG FEHETELEREAT
HIBAFBh, HBE XA EENNMEH NERFT L, 1T
j 8 89 B4 G\ (inflow; o) Fo FL 4 V7 H (outflow; ) 1 4R AT B % 7
n B 45 A R E

inflow;, = B] it — CLj¢ (19)
outflow; ¢ =:BjLLt (20)
gap; = outflow;, — inflow; (21)

Ho, CLjy RTARAT (EARMAD & THERTELNTA
WK, gapRrmaEHRT (A4 . mRgap; <0, AT
WA 2RAATIA SR, BaKATELAfR. EENNILRE
TFx RATELAFAIFHFAN TS, FFK. SHER, 7

, RAMARFENT RS, Sgap >0, ROTFEAFHER
Fﬁmiiﬁﬁioﬁﬁ%@%@ﬁzﬁ%%%%%ﬁ%%ﬁ¢
€ K,

Ll Apj
2]tpi

miin ZieIJF(A q] t) ZIEI] (22)

9t

MEEFELUB ZRIEH O,
Qj,t—Ziq]',t—gapj,t+5 lsz]t—Zlq]t (23)

36



QQ TSINGHUA PBCSF ‘ NIFR .
% BBl | BRERMRRE

Qjt = z A},t! if z A},t < Z CI},t
i

WRBATTHEZZT FAE2BAHALEXFIA2ME,
MR, WA Rk Hgap, — Siqu . THEBELHE R
T 38 Ak B 3 29 4 2 38 3T P 8 AR X T ARAT Y R E e BB Z AR
FHIRAT N LR ZEENERLT, ABERRITZEEZTEHR
Z W%, BEREMRTHNECTAERTER, EIARE L
BATHRFABEEEL, HEAERABRETERTZEH
DREEBATHEFFAELENR., BATE, #AThwEHaE
BRARATIENfE AL, TARAT | EREE R HA = 2 MENNRAT
(Flh € default &4 %7 HH 44 5 URATIH R = & B4R
THEREFFHILE,

CLj = [Zhedefault,jih(gaph,t - qh,t)] * Z?X;t (24)

Fmﬁ@mmﬁﬂT’%%%émk — AT
ERRERAT— B TARNRD, THEREARD M %
BB R B, % A B AT TR B A B 4
W&, G R AR O TR A A E R AN
Ao WA TH. WREBETFERAEAFNEEHELAER,

SR ATIE AR, AT — B 4 v A AL R O R A
WA, RATHE P HE BRI A

Ajrr1 = LierF (Aje — dj,0) (1 — p_1]> (25)

HEZ, AEMEHF, HMEREMNFFELH 28N
(e R REMREE. BL, KA MEANNAERN 20 EIR



QQ TSINGHUA PBCSF ‘ NIFR .
% BBl | BRERMRRE

WEs, KENMETHRAEST AT~ NESE K, FEREDL
F5HIRE A, WA (25) Fua R (19) I, Hok, H4E
WHRTER G WETRERBN . SERTEHRT A RSER
R Tz R B By fuf, stvl ae B EL A Hw R AT Y 49
FAPKRA A FFHRAT T A2 RARE D, Fmix LR
At aaEREsmERED, BN (24 AKX (19 KI,

T Ao LB AL, (BIRAT 46 0 5 2 & RAT RA KM
RATE TR K WRE S, BUEANFATIR AWM RS, RITHE
Bl 1 B R R SO R RS, AR1E 2018 £ 12 A MY B RATHY
W5 HEITHELBATEENEE (F0H) “RaEso/ds”
(gap) . HTHRATLEET LBT, AHFEREF . &
M ER L &R 15-17. T ULFE Y, 58 & 2R il g 09 %
P EAE, WA TRATHE R L WK 2R E AR
T, XEENERRE K= RRAEMRL TR K =T HEZNE
T, FATMEEME R EFNRNERZFMN, FIEMH
THERAMEFHE = UR DI ER K, A, KRB EffFE
VHFENTREREE, BTEARBATEANAXFfE LR
FHHEMGEAGTMEESRSZ, XNMETHRZWHHE~HH L
BA, RANBRTNE LN LIZRHELRER 104K, RE\EAX
WMIRE, FANMBATESNRBBATE T ELME, FHIEE
MR L WRATRET, WEBHEFL,

SRR T TRALBHU B E FT ) — A AR KBt TP ar LA “ B RAT (i MIRAT) ekt Bt
BEJ1, REVRATIIRERL B AR

38



QQ TSINGHUA PBCSF ‘ NIFR .
% BBl | BRERMRRE

& 15 \reinsE (RIhEs)

EE ZERK ME= HEHE %K
2.7 12,70
6000 6000 r
5000 - 2000
4000 4000
3000 3000 |-
2000 - 2000 |
1000 | 1000 -
0 0
xEE RALER  GERR =i =R RUEFER EHER =R

nE—H WEETHR n5E=H) wENE =R mEE—HY W HR < S5=HE wEIUHS =R

HE R DR AL

& 16 F=Mrak ik (RIEES

et 4 SEEHK M1 A HHEHK
A1 H1
1 - -_ e» o o o o 1
° e —
0.9 09 I —
07 N 0.7 AN
06 AN 0.6 AN
' — \\\ . =~ csa
05 ~"~ 0.5 s -
° * — -: —
04 Sae== 0 Seee=
0.3
Uy 2 3 4 5 ! 2 3 4 5
e 57 & 51
FI g —_— AR Fl i —_— R
- - T === AR — e R === AR

HE R DR AR AL

& 17 | RIHELRTANE GRIEESD

BATA SR AT FEHH
# #
16 16 -
14 + 14 +
12 + 12
10 + 10
8 I 8 .
6 - 6 -
4 + 4 +
. . B
o . o L mm
1 2 3 4 5

3
€ 1 &

39



TSINGHUA PBCSF NIFR

N EEEED | Bxenmsnn

HAfoRUE: R BB

(19) /N

EXAAENT BRATRA BB =F oot iER, B
EERHMKL. #HeRnSHUABETRE s T, T8I
FlEN AN AR5 TR LAT A, BAFHARZE T 28R &
TERATZ BRI ENG ., SR EFETHTHEME
T BN A L], AR T AR AT 29 3 S AR BT Y K,
WER, R 6 BT = MEFZFHRXANIIIMw TR RE . ik
EHRFHENBERAATZ BN EEIF I RA . ARFETUEH,
RXHF R = FR R RN HRA ., W HIR A E RN H
TT LA “BA” Hae, T FRLMMWALG BT, EXA
AMERIUEEARY BRI ECERRET EEZER,

R 6 =MERI/DEMLLER

HR— | FE=
i FR#AK IS ik VE R S
SAEAR | RATRE | BATRE foimsh A &% x
BRNH | KERE TP e = B A W 25
KU AEE R
W, &

AXRYE 3L Z F E ETRATEH = AR EAE, NRTRS
REMERTRNABHAT T DERE. AXLANZET ERMHXK.
EP R EUMBTARLE MG EET, RATE R R

40



QQ TSINGHUA PBCSF | NIFR .
% BBl | BRERMRRE

B R AT W s B A ﬁ EREETMBRER KN
R ERNE, ARETFTHREESHEFRERELAT T REM
@%oﬁﬁiﬁ%%%ﬁw,ﬁx%ﬁ%?%%%&%@Xo
Hoh, eMARNENETEFLE. —DMRADHF T EA
BT R R M AIRAT, A EARELTEE, ERTESE
TS RENEREMRANEN. B, XTEELANE,
Raleml eyt WL e smAw il b BHEE
%%%% 2R, BTEEANK, EMRAORMATAME B
RER AR AN R E R, ZARIAERTHEENE R
%%mF R 3E K% 377 A T [ 3 K X R R Bl 25 7 B9 AR AT
wEAARMETNRE. KfE, RITHHAFEMNMGRFTHREE
HEZHemMARERRUNERER R, e RKERTHFFHMR
FEFLETE, eBARERRNE WAL,
XA RAERF L4 K. RAMEZEHNZE . HRshe Nk
T 2 B P 48 3R AR K BN R AL A E R R A AT, [l A
W%&#I%%% T RATHR AN F R4, BEHT@
BLiZ 7 JER R et Ze [ 38 AN\ & R AL [ 77 A 2L 5 X 2 @k A
WUR R A AT D F IR, % E W E BURA AL T TBCR e | =
FEHRE.

41



D EEEED | Bxemmsn

B2 R -

[1]Aikman, D., P. Alessandri, B. Eklund, P. Gai, S. Kapadia,
E. Martin, N. Mora, G. Sterne and M. Willison, 2009, “Funding
LLiquidity Risk in a Quantitative Model of Systemic Stability”.

[2]Allen, F. and D. Gale D., 2000, ” Financial
Contagion”, Journal of Political Economy, Vol: 108, Pages: 1-33,
ISSN: 0022-3808

[3]Allen, F., and Gale, D., 2000. “Financial contagion”.
Journal of political economy. 108(1), 1-33.

[4]Allen, F., and Gale, D., 2004b. “Financial fragility,
liquidity, and asset prices”. Journal of the European Economic
Association. 2, 1015 - 1048.

[5]Allen, F., Babus A, Carletti E, 2012, “Asset Commonality,
Debt Maturity and Systemic Risk”, Journal of Financial
Economics., vol: 104, pages: 519-534, ISSN: 0304-405X

[6]Anand, K., G. Bédard-Pagé and V. Traclet, 2014, “Stress
Testing the Canadian Banking System: A System-Wide Approach”,
Financial System Review, 61.

[7]Bouchaud, Jean—Philippe, 2010. “The endogenous dynamics of
markets: price impact and feedback loops, “Papers 1009. 2928,
arXiv. org.

[8]Burrows, 0., D. Learmonth, J. Mckeown and R. Williams,
2012, “RAMSI: A Top—Down Stress-Testing Model Developed at the
Bank of England”. Bank of England Quarterly Bulletin, Bank of
Fngland, vol. 52(3), pages 204-212.

[9]Caballero, R. and A. Simsek, 2013. “Fire Sales in a Model

42


http://dx.doi.org/10.1086/262109
http://dx.doi.org/10.1086/262109
http://dx.doi.org/10.1016/j.jfineco.2011.07.003
http://dx.doi.org/10.1016/j.jfineco.2011.07.003
https://ideas.repec.org/p/arx/papers/1009.2928.html
https://ideas.repec.org/p/arx/papers/1009.2928.html
https://ideas.repec.org/s/arx/papers.html
https://ideas.repec.org/s/boe/qbullt.html
https://ideas.repec.org/a/bla/jfinan/v68y2013i6p2549-2587.html

QQ TSINGHUA PBCSF ‘ NIFR .
% BBl | BRERMRRE

of Complexity,” Journal of Finance, American Finance
Association, vol. 68(6), pages 2549-2587, December.

[10]Caballero, R., and A. Simsek, 2013. “Fire Sales in a
Model of Complexity,” Journal of Finance, American Finance
Association, vol. 68(6), pages 2549-2587, December.

[11]Cateau, G., T. Roberts and J. Zhou, 2015, “Indebted
Households and Potential Vulnerabilities for the Canadian
Financial System: A Microdata Analysis”, Financial System
Review, Bank of Canada.

[12]Churm, R., 2017, ”“Stress Test Modeling at the Bank of
Fngland: Past, Present and Future”.

[13]Cifuentes, R., G. Ferrucci and H. S. Shin, 2005,
"Liquidity Risk and Contagion”, Journal of the European Economic
Association, 3(2-3): 556-566.

[14]Cifuentes, R., G. Ferrucci and H. S. Shin, 2005,
“Liquidity Risk and Contagion”, Journal of the European Economic
Association, 3(2-3): 556-566.

[15]Cifuentes, R., H.S.Shin and G. Ferrucci, 2005. “Liquidity
Risk and Contagion,” Journal of the European Economic
Association, MIT Press, vol. 3(2-3), pages 556-566, 04/05.

[16]Cont, R. and E. Schaanning, 2017, “Fire Sales, Indirect
Contagion and Systemic Stress Testing’.

[17]Freixas, X., B. Parigi and J. Rochet, 2000, “What Should
Central Banks Do 7, Journal of Money, Credit and Banking. Vol.
32, No. 3, Part 2:, pp. 611-638

[18]Gauthier, C. and M. Souissi, 2012, “Understanding

43


https://ideas.repec.org/a/bla/jfinan/v68y2013i6p2549-2587.html
https://ideas.repec.org/s/bla/jfinan.html
https://ideas.repec.org/a/bla/jfinan/v68y2013i6p2549-2587.html
https://ideas.repec.org/a/bla/jfinan/v68y2013i6p2549-2587.html
https://ideas.repec.org/s/bla/jfinan.html
https://ideas.repec.org/a/tpr/jeurec/v3y2005i2-3p556-566.html
https://ideas.repec.org/a/tpr/jeurec/v3y2005i2-3p556-566.html
https://ideas.repec.org/s/tpr/jeurec.html
https://ideas.repec.org/s/tpr/jeurec.html

QQ TSINGHUA PBCSF ‘ NIFR .
% BBl | BRERMRRE

Systemic Risk in the Banking Sector: A Macrofinancial Risk
Assessment Framework”, Bank of Canada Review, 2012 (Spring): 29-
38.

[19]Gorton, G. and L. Huang, 2004. “Liquidity, Efficiency,
and Bank Bailouts,” American Economic Review, American Economic
Association, vol. 94(3), pages 455-483, June.

[20]Gorton, H., and Huang, L., 2004. “Liquidity, efficiency

and bank bailouts”. American Economic Review. 94, 455 - 483.

[21]Henry, J., C. Kok, A. Amzallag, P. Baudino, I. Cabral, M.

Grodzicki, M. Gross, G. Halaj, M. Kolb and M. Leber, 2013, “A
Macro Stress Testing Framework for Assessing Systemic Risks in
the Banking Sector”. Occasional Paper Seriesl52, European

Central Bank.

[22]Mitchell, M. and T. Pulvino, 2012. “Arbitrage crashes and

the speed of capital,” Journal of Financial Economics,
Elsevier, vol. 104(3), pages 469-490.

[23]0ura, H. and L. Schumacher, 2012, “Macrofinancial Stress
Testing—Principles and Practices”.

[24]Pyoun, D., 2015, ”“Systemic Risk Assessment Model for
Macroprudential Policy (SAMP)”.

[25]Schnabel, I., and H. S. Shin, 2004. “Liquidity and
Contagion: The Crisis of 1763,” Journal of the European
Economic Association, MIT Press, vol. 2(6), pages 929-968,
December.

[26]Sheldon, G. and M. Maurer, 1998.”Interbank Lending and

Systemic Risk: An Empirical Analysis for Switzerland,” Swiss

44


https://ideas.repec.org/s/ecb/ecbops.html
https://ideas.repec.org/a/eee/jfinec/v104y2012i3p469-490.html
https://ideas.repec.org/a/eee/jfinec/v104y2012i3p469-490.html
https://ideas.repec.org/s/eee/jfinec.html
https://ideas.repec.org/a/tpr/jeurec/v2y2004i6p929-968.html
https://ideas.repec.org/a/tpr/jeurec/v2y2004i6p929-968.html
https://ideas.repec.org/s/tpr/jeurec.html
https://ideas.repec.org/s/tpr/jeurec.html

QTSINGHUAPBCSF ‘ NIFR

N EEEED | Exemmsnn

Journal of Economics and Statistics (SJES), Swiss Society of
Economics and Statistics (SSES), vol. 134(IV), pages 685-704,
December.

[27]Shleifer, A. and R. Vishny, 2011. ”“Fire Sales in Finance
and Macroeconomics,” Journal of Economic Perspectives, American
Economic Association, vol. 25(1), pages 29-48, Winter.

[1¥E/hz, BB, XM, IR, SERE S b B S 40 B AR AT i
&= [J]. &Rt T, 2012 (11) :16-30.

[2)05 %, R¥ 3. RGVEREAEARAT I8 AL et Ae it i — 2 TR L
[R5 AR [T ). [ Bzl 7T, 2016 (06) :61-72.

(31775 AR GME RS % G IRl 5 B R W 7 —— i 20 # fHIBUOR 5
T[], EEE S, 2016 (08) : 32-57+187.

(4177 . R ARAT Ik R Ge e KU 7 ——ZZ s THAL A R =N
MK [J]. 2F e 52 UHE L, 2017 (02) : 48-66.

(5] v [ 4, W Iem. BT 51 A AR SRR ARAT RG], &
HLTFE#4R, 2012, 26 (04) : 162-168.

(613475 1%, &M K. SIBGHUBI FAK 1 8T RGeS [T ], W&t it
2018, 44 (01) :47-60.

[7) BB, Yo/ bz, B onlk. mh EARAT [A) 117 370 X020 A% G AU A 00 K H
RGNERHE ST [J]. 22 BFHTFT, 2007 (01) :68-78+142.

(81 ¥, FRAMK, e 53 BE - SRRk WA SC R AR AT 18] KBz £
Ze[J]. B HLTRR R, 2016, 30 (02) :202-209

45


https://ideas.repec.org/a/aea/jecper/v25y2011i1p29-48.html
https://ideas.repec.org/a/aea/jecper/v25y2011i1p29-48.html
https://ideas.repec.org/s/aea/jecper.html

Q TSINGHUA PBCSF | NIFR

N EEEED | Exemmsnn

M IE:

BERN: Hif: 62797519

46



