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Abstract

Although the various relationships in the financial system have improved the convenience of fi-
nancial services, they also make the risk contagion more complicated. This paper is devoted to the
construction of a multi-layer financial network between banks and firms, including interbank
lending, bank-firm lending and inter-firm guarantee relationships. Based on the balance sheet and
off-balance-sheet business of banks and firms, we explain the relationship of rights and responsi-
bilities between the various entities and clarify the risk components. Considering factors such as
individual risk, credit risk and market liquidity risk, we describe the risk contagion mechanism
from the perspective of layered conduction and step-by-step infection, and propose the conta-
gion effect in the network structure. At the same time, based on the Debtrank algorithm, we
construct a methodological approach to the individual and overall risk status in the risk con-
duction process.
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1. 5|8

RO — BRI R FARRGIEME S, FIE 1991 b 2 18 H S Ak RIBER R G HERG
(O] REVE RS THAAEAT IR R . 2008 SEERMENLLLG , AT T 2 G0k IR RO ME & DA 0 B8 Vb [
TS AL EEREERATHUA R KRR S R4 8 A2 BB T S5 S RR G ATE
Bl 10 21 B 2 280 4 S 05 s 5K B K S ) IR < 32 BT 50 W R G IR LA s A e (RN 25
2002 [11). fEEEHEGRBEA, 2010 [2))555 M. ST A MBI A, RAHRE, REHRKHZE
Wi T, —AREANZE, SERG R HA ML ARE R AT, T F A R
BALLGFRIE N —Fh 2 K R

AR, SRR 5K R %G AL 0 I R ), — 7T AT A0 4 R
SEIRALE . (LA RIE, B8 —HH, SERRERSNGE, IS ENRE 5 R R T
LMW, BT, PE SRR TG Tk — R A mE ol R R, S SR AT 1A
s RGBSR R, 2013 4E IR TE I SE4RAT M T i A M R bR B e S0, —RBEEZIFRE. SH
FE AL TR B R AR I EEA 5 AR, SRR SRR SR, 2018 4F SFRBER LA RIS ER
1.87%, B EZBE LT 0.01 NEAE: =R/ IMOEZL R A RIS, NN T B R 4
BEWTZL, 2ol EAR. PR AR AR T A ARAT B, R A B R L — A R R, AR
i, SZASET A Z0r FAT IR0, SRR R R, X Sk 2 GrRIARAT AL 353 B T 2 AR
2017 4E 10 A, SIHKIREER, “@ESMBEEER, FHERRERGESHAG KL . >
P A PR R, Arhie A [E SR e A E AL A, YR T R e R AR R 4 2 A T
7.

AT R Ge e R KT 7 04T T R BRI KB AN F =28 — R4 %2R
Fl] 5 2 LA A0 B 544 IR T (Kaminsky %5, 1998 [3]; Illing %, 2006 [4]; Renne, 2014 [5]). AT T
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VoF 58 A U IR PR, R RGP AR I FE 4x b JR e KU R I S8 AN R s ELORIBRA: AN W AL (B ok ik 2
9 NN AR 281 DX 286 1y o B DL B A PE B 4G0J2 T 90 ARG ) e o W 2 R e A B Rl LRG0 CoVaR
(Adrian %5, 2014 [6]). SES (Acharya %, 2017 [7])30] L&A A SRR X 4 fil 22 45 1k XU 032 B BT
Bk, SR TCVE R S B 2 TR RS I sh S Jeig i . — R I T 5 24 N AR BRI 72 17 3% < Bk BT S B0 4
AR R a5 1E, XA LUBHE] 2000 4, Allen S5 [818F 5t 1 ARAT [A) 00 2% 45 K4 %0F 22 Ge e XU () R i 73 L XU
A B e FARAT Z AV R 5 3R, 58 4 0 0 48 (s R ARAT #0A HL A (RO AR AT IR I 58 7 1A 5% 2R
AT A3 42 WY 2 (B S AT R 5 — 7 4RAT A B8 77 1 00 RR) 22850 o T JG K& 2 5 R W) G Rt R i v XU
54 il 4% (R B PR 45 A S5 (Nier 25, 2007 [9]; Haldane 25, 2011 [10]; Roukny 28, 2013 [11]).

TEM LG AR I BEA b, T DIKEAS [ DR 3 06 RS A% e iy sz e ] A0 Ak, 3 T I 28 S 0 ) 77 vk = oK% 4 i
F R B GNMEE LR, AT PR R BFER R R UG — BRI KR, A
i 3 FARAE, AT AR, R AT . WA BT AR TR E T A I 4% (Upper 45, 2004 [12];
Boss 25, 2004 [13], 2005 [14]; Ja/hNz2%%, 2012 [15]; FBI=24%, 2013 [16]; RRPHLLEEE, 2015 [17]; lori
& 2015 [18]; Z=F%%, 2016 [19]; Lux, 2015[20]): Upper 2£(2004) [12] MARAT % 7= 47 i 26 Bl vh fiti 4
MLAF SRR R, ] AR [E4RAT 18] 117 37 3008 SR AT th A 58 B 25 Ky LU 52 B 5 W SE R By 7 O, SRR
AT IR B R I 2 40%, — €2 KA KRR & 4E . Boss 55(2004) [ 131l 7t B R HR AT [A] 17
R AR AT HARAT TR Y 28 2 — AN/ B, RGN 15 R [ R 73 B R FE R 1K . Boss 4#(2005) [14]
F B R ARAT P RIR AR T 1%, RA/NBSEATEL A BAERE. £ HE5%2013) [16]HR4E
BRAT MV B A S AR AT TR 28, R FH R BV A AEL 23 BT 17 A () ) 2 85 A A (] IR i 1 B AN ERAT 4381 P 511
(1945 G fe LRI o BR BH£T 6 45(2015) [17 18 %o 2R AT 1] [F) M 475 45 T 323547 10 SEIE 43 T UE B 1 fe /N A O A
S TR R 08 P 7 Y ) S A 0 T 46 i 71 37 X 8 0T 8 9 XSS A B2 FR) A Ak e AR AR (e . 2R 55 (2016) [19]
T I O 268 3 ATV AR T 4 i IR 285 1) AR O TR L BT PRI 1 ) PR SR BBRARRAGE R FH 4 R LA oW 2
THI F B SRAE 73 BT 1 P48 SRR RIS MR R 3R o /N 255 (2012) [15]46) 2 IR 28 A5 20 30 R ARAT AR Bt 70 i 15
AR SRR X R G S % BRI . Lux (2015) [20]34 T4 @ RAT FIBL [ R P i f R 45 4, F 2
THETHRATE KRR N ARSI R, 15 AR R 2 1) S2tiAG ) T FRAC A 14/ NRAT RGP

FEOTARAT 18] 9 28 RO AIF 5, RHER A ) A DR I 2% R Wt 7T 852+ Fujiwara 55(2009) [21]8& H 1 — B i 77
ERMERE D ARAT AN Z TR B R &R, JEHRX R VAR A 1980 4E 4 2005 4F H AE F /2% 4544 (1)
Ak, Masi 55(2011) [22]FH M HR K TH, X 2004 4 HARFERAT 5 SRS T 53T 7947
Gatti (2009 [23], 2010 [24 )i T e RT_F i Ml (8] 1 £ 5% 56 2R DA A M FHARAT A5 X8 RBIE AL T =34
T8 2B IRRAE, R I — AV R RE = T R 22 3 B0 — AN B AN HoAth A b SR AT 857, IX R T I 2%
SERIRFT I K B % 7 i R B R R AY KR . Asanuma (2013) [25148 1 T 2 K AR — AT 4R 2457
RRZ%, REALGE LI, BRAT RO DTS I (E F 4% BB A B R4 Bh 75 . Thurner £5(2013) [26]
M T AN AERAT A SR 22 5 I 4, 0 IR B AT DLE I B v i B R B — e i o R0 e R A A
R BEAR R G RS

AR R T LA GO —Fh S 4 2%, LOCIRMEAR 5 3 XA R I8 S R o 2013 4F I HH 4R Bl 1) fes
WAL AR 2 IR FA I, AR ERAT O 2 EORHR, AT DA @& R SRk 48 50 Al 22 B 350 B T
O, EHRELT, FHR07ELA S SFEER R AR MIE K TT, MR R E N RS m Ry
FAIRL S AR (Cook 5%, 1996 [27]). Kiyotaki ££(1996) [28] I 24 # 73 4ixl 38 52 S v i Je» XU W] g i
R WA R A B B4 FH R 2% 9% A 580 SN . Upper £5(2004) [ 12148 HH AR BRI AR (1) FE 1 2805 A4
FEER—E, BRI, ErDER S, A BTG 0 i s o] geik AR A ], PR AR
X% (Banal-Estafiol £, 2013 [29]). %'WI55(2015) [30]H FH il [ f 18 OR 5 28 Bt A4 X 28 15 L XU F) A%
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P 5 M2 PR NS B IR G, N EEIRR (71 pst A XU 25 5 110 6 B ] PR A8 XSG 7 DX 28 ol & A o £
HEE(2018) [31]3 4% SIRS A5 AL UK £ YA 2L 43 A1 o /N D SE T L B AR AR I 4 I AR G, 2510 3R I
FER S IA IR, R A B G2 KT AR BB, 5 G008 A 229 B4R R 2% SR8 H K.

B R E B R R, N FR G2 T 50 Sl U I 77320 BT, IS T 50 2 W 4% R AL A0 2D
RIBEIFET ZEMS ARG T BAT, COF%EET 22 WA BT SRl 28 1 30 Fh a5 4
(Leon %, 2014 [32]; Bargigli 5, 2015 [33]), 5T 2 2 M4 B MA B 7S % 3 E B4R T g
K2 R BEHI I 0 (Montagna 25, 2013 [34]; S Poledna 2%, 2015 [35]; Sebastian 2%, 2015 [36]; Peralta 4%,
2016 [37]; Korniyenko %%, 2018 [38]): Montagna 2£(2013) [34]3& TR HITRE. 5 AT ARG SL A % 7=
ZIEHRARAL G R R G AR 1% H DTRRAS 2 )2 R b R R G R KTk B 2% R
RAENK, HREMRNKSEMMZ ZEMERINE A . S Poledna Z(2015) [35]1tH45 AL TE HLZ [ 2%
WMIEE, RS2 KRS, FFEAL T 2007 4EZE 2013 4B PHEFARAT I DY 2 S BERT 22 40 1 XU (4 ST ik
Sebastian 55(2015) [36MRIEERAT HIATA M UEFRAE XFFME . AN A SOURIIR A 7 2 2 M %,
AT H RGN o Peralta 55(2016) [37]4 T TGHIIT A 5 FALGHAT M 28 S5/ R 40 NP, BE9T 45
FUA 2 J2 X2 S5 46T 110 Gk XU A% G BE O, 1158 5 22 0 Ak T BRPRARARAT R G0 XU

2. ETiREEZ EERMKRREME
2.1. SREEMEEBFIGRER

RS A BT ALK R A B R, L8 N+ M N, S BLR N SRR M
FAll, W | FUR, 5 1R RAYT RN R R IR R R), B E A S AR
FERTRRAH A, SR T AR N A RISV AYT b, 5 2 AT 5 Al M 5E 0 RIZ(HA
USSR ), R, BE 0 N ARV RHUT b A ML 5 3 SR Al VAR 3T
TR R R AR I R R, [I, 52 A28 M A RIS V(0 ol £ 5t U 2 %
EeBRAHIN G(E,V), Htr VMG SR RAIT by Alrfi ME066 R AR RAE(ERT,
BRAFZ ). YT S el R 2 R R, ME L BT E.

ol U 7 e TR TR IR 5% 2 A L PR P 1, AR SRR i 2 2 P 2
Rt ik R 2 5% 2 M I EE B e T2 R 5 5% 2 W 4 RGBT A0 e e
Ay = {5, ) oy RETTRE LMK R, TR BATIFDLARHECR 12), TSR

(8 2 )J2)s WARLRIZCR 3 J2)s a,, FoRSH y J& LIS i D RE S ) A RS, ST i 0
R, 3 AR T7 T AT R 1R AT AT i G X g, = 0 R AEE H O B SRR

X T HRAT I LR 2 BB 12, HRAT 7 ARAT b 5 RONAAAETCIRIE R T settk, M ZEAE R
;) FHERAT b SRV TR 8775 A HRAT R [RME SRS AE IR B, F AE T T R ARAT IR sh 1
7, MR PR BT SR, DT RAT R R 46 4 5 AR AT R DL R AT R R P, 52— ahds
M2tz [FIEL, Al fIEERAT b K, BONTEAETCIEIE SR Wl RelE, WZEMAK a, , XHRAT b R HRE —
WEARSE 587 BRI FOE R, B — D AWsE e, HmRAREURCE 2 )t
—AEEMLEE. S, R £ ERAT b AEFCE RRAETE S = AR Tk, BIETERLROC R, M
2o BV R ORZ R 3 ). HRDT PRI 6155 8 T S 50T & R 655, g — AN shA AR R
R, B DAl [ HE OR S5 4 2 — DB LR R

VB H AR R N — BB R RNEA R . HEATECIES R 258, 6555 A REBAT 650, B ORAIE RSB GRAE THER, —BRIIE.
e SUE PRI 57 55 07 75 15 [RDRLE (4051 55 JB AT 30 iy B0 JBAT G055 1K), Uy AT AR A3 55 07 JRAT 63255, T DLBESR ARAE T 72
HLORAETE B A AR TEORIE ST QR GRAE A A T B0A S BRI R E GRS, BRI N g 1E AR .
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Figure 1. Simplified network structure
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Table 1. Simplified bank balance sheet
= 1. EURRITR Rk

B Hifot S i
RAT IR v HRAT I f £kt L™
HRAR IR BE 7 7 ot i fiz £
HAb st v it E,

DOI: 10.12677/fin.2019.94043 354 G


https://doi.org/10.12677/fin.2019.94043

&
sl
Zo

Table 2. Simplified firm balance sheet
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Figure 2. Simplified risk conduction mechanism diagram
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Figure 3. Risk contagion mechanism of the interbank lending layer
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Figure 4. Risk contagion mechanism of the lending layer between banks and firms

B 4. REMEELELRRESHLH
3.4. B ERERIR LR FHLH]

ERGRDT R, AMANBONE LT, IR, B Ol & AROR Al &yl £ AR DR
T AMEEARILAR, B & gl fTARAT (AR OR S Al r J9dil k FARAT AR OR . flk o8

DOI: 10.12677/fin.2019.94043 357 G


https://doi.org/10.12677/fin.2019.94043

=
Zo
sl

il AEEER . AT F AR SR A IR RRRMAEAT VIR R, Al e — B A OR i 2 Gkt
IR WP SNPSNITRG Y& R RINE G AV £ PN R SN B

HoAth R IR 1
AT R AT
_____________________________________________________________________ R EFO Ak
A 4
fqt;ﬁ > AR/ R TTERE R RO Ak
e L
| VTR IR (S
e oAb R IERG {4 e Y AR EFO 4
MENER B E

Figure 5. Risk contagion mechanism of the firm guarantee layer
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