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Abstract
With the intensification of market competition in China and the continuous development of finan-
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cial innovation, the Securities Association of China issued the Guidelines for Credit Risk Manage-
ment of Securities Companies in 2019, marking that China’s government regulatory authorities
are paying more and more attention to the credit risk of securities companies. However, due to the
outbreak of the new crown epidemic, the credit risk of China’s securities companies has risen
rapidly. Therefore, how to accurately assess and measure the credit risk of China’s securities
companies has become an important issue in the securities industry. This paper selects 49 bro-
kerage companies in the brokerage sector of China’s A-share market as the research object, ex-
tracts the company’s stock transaction data and financial statement data, uses the KMV model to
evaluate the credit risk of these companies, analyzes the calculated default distance and expected
default risk of each brokerage company, and finally draws research conclusions and puts forward
suggestions for the establishment of an accurate and effective risk assessment and management
system for China’s brokerage industry.
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1. 531§

WA, BEE RS T3 PSR R A A BOHT e 1 IR, JR RAT ML BB 29 R 51 S 172 0%
. 2019 45, R EES LB DA GRIESR 2 J0HE XS (& BAE SOy B, kA T GIEZR A S H
AR TR F]) AT A E SRR T F B R R B . [RIE, 2020 47 (1435 e 928 17 o 2855 AN 46 i
W& T AT AT AR s, BRI ZI sl S 5riE sl s LR A &8 R XE, TesedhF ik
LI 5% i FEEPNEVIR

15 FH AR P8 8 2 4 R R 4% 55 38 PPk £ R N BORAT NI 20 R 1) D0 T L, R (5 FH XU A B 1)
AP, ST SR RO A P XU 55 ) b Rt R . (R B R, RS mT DAVE A A
FH DA T, o) 5 3 24 PR DR 5 B SRS, AT A A B 24 U iy SR IRV FE A O o TEIAR G R, F 21
15 FH XU B AR R KMV RS, Moody’s #78. CreditMetrics #5574, CreditRisk+#7, M, KMV
BERUE Ry — P T 25 R A Y 15 T S B 07325, 4 V2 B T B AL . ARSCIERE KMV 5
RO ] b 77 25 6 45 P RS R 470

2. XEkEd
2.1. EIMAFTIR

1997 4, frTREIHE LT KMV AR T HRMGTHER SRR KMV B8, KMV 2
AEE A A 3400 K i A A 40,000 FKAE LT AR RMEE, @A T AEHBOROE P, [F i
VT2 ZEL A AR, #BE TELESMTIHELME 2 BB R. BT KMV BERSTF RS
FE e R RGP, L E W AMEE R KMV BRI T 7 KE 5T . Bohn A1 Crosbie (2003)
[LIFAH T KMV BB GRS AL A5 FARGLEFATHE AL, UEB T i KMV BB THE Sk I UTHIE 2% B
i 1 S H (S FIR VG A8 4k . Duffie D, Athey S Al Wang K (2004) [2]7E X HIF 58 REAS AT XU B S AF 7T
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B, RILT KMV BT SR i A M B B T R4 . Christopher Crossen £ Xu Zhang (2011)
[3]2E T 4Bk 4 A\l AE 2001~2006 4 A1 2008 £E~2010 4F 795> AN [[] I 3 K F1) A KMV AR %o 3 6 £l
A5 RS HEAT 1 SEUERE 7S, IR ARG R EHL R A KMV B8 THE1E B XU B A B 5 KA R 45
. Boris %£(2015) [4]i# i b KMV #E8 AT Merton #5784, R KMV B TE B & 115 2 w45 FH XU I B
TAER T A R BB AR AN L B Fe A R F AT T H R 22 . Merton A58 B N4

2.2. BRMAFIR

0 Aol A7 YRS A TR AN BE B A 28 )\ 4R ATT 8, TESER, [ A 2 2 R B 22 1) £k
F KMV R 38 ) Aok BEAT 1 IR B RS P B E I, R4S 31 7 KA o ) S IE B 405 2R 5K 96 (2002)
[BIANH T RE T AT LT AR RIBCEANE, DRI 2 i 2 XU T DA HT A 85 20 ) I S2 A% A1
RIE BT, TSR KMV B EEAT KU ST T b A i . S, K PRI (2004)
[6]Ks 2258 2 w) BB S M A% U sh 54 B RN 22 KMV B3R5 JE EDF A, SRR KMV B REfS
R BESMHER LR — D AR MERPR, JFHEES TR LT AR KGN . VIR L
PURIZ 34335 (2008) [7]HIH KMV BB IE25 & p [FAE SR T 7 (0 SE Bt o0, 0 BEESR 37 BRI FEAS 2
A AT SRR S, R BIrh EESR T T DA KMV SRR AT XU B2 AT 7T . SRAAIE FH(2012) [8]:d
REFH KMV B SR EE T 24 = B 20 BB RS, A B KMV B B8 68 7800 (5 FH USSR i A\
S5 SE LR 2> =R FH ARG /N B 2 ] BEAT 435 FH S TN IS A 4% — S ) D AR AT 1 - = 320N 5K 7 (2018)
[91E X KMV BT IEf5, H T 3R E RS A2 55 B iy ) s b= Aol 280 ool 3 [ b 7i7 55 1 4
MV IAE FE 29 AR BEAT TN, A3 28ckh 78 1 IR BT B st Al A P XURS FROAIT 78 2 17 5 A1 5 E.(2018)
[101EH 1 Z BRI KMV AS ARtk i DU 5 Tl R 6 2 ] 3BT 45 FH XS, B B i AT LR AL, R e SRR W
KMV BRI T Z 570 R ST 4 S AUl 3 b vl O 24 w] B4 LR - A AT BT (2022) [11] 46 71 i
R - 7 KMV AR ] 1T 24 R AR XS AT (i v LS 5 P RS AT i, B0l 1 3s 8 5™
RS BER K KMV BB BT 24 W45 Y XURS: ) & B A AEAf 1 o

3. KMV #E&iExBie it Eid R
3.1. KMV {&EB R TE

KMV 58 — i T P4k 2 =] 3 20 UR: B S5 A PR . B AT FR IR A0 28—, A RIS E
SERENLE, HHIEIE LA BiEal: 3, Bl AR RIS E R, J HAAAERL®RE. 5T Merton
5755 @ A B R DL S BSM SHBUE B 18, A & IRBIE— B BKIE, Hor, A " BN E 2 AR 1)
e, A SRR PUT IS . FET XA, KMV R E T L 5(DP), RS A NME 5L
MR R R 2P 25(DD), 1B £ 85 BRI 7 (IR 2 AU SR A1 90 &R, B LY BE BN, BREA A A
HAM AT REVERR R, A KR ik, KMV EERAT DLEAS 5 3R B 2R, JRE S = Ta i E
B0 55 22 18] (1) 22 7 L 2 ] PR JIEAUAN A
3.2. KMV {&E&

KMV 8 — il L LAR

W —: AGE BT AREME Va LHBEE o,

B, AFUHMEH -
V,=D+V, 1)

{E2 d 380 BEGRE T AR B Va KB R o, iR 1E, BT ZA A BSM B, i
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I NEBUNE Ves BiFFNE D BB 31% o, FITCRESUR G2 ry AR A FI R P20 E Va L H
WEhE o, .
T b A A B S AR AR BOEZS 20 A, T S 6 B 25 2 g
S.
H = Insl_?l (2)
Hrp, SRR | RIS
T 52 B0 ol o 22 (0 36k Bt B W s 1) UGS IR B 2R o,

19 _\2
PP G (3)
ﬁ\:l:'j)
_ 19
ﬂ—né 4)
X, n RREH BN 5 R R R st I = o, -
o, =0, x\/ﬁ (5)
O SR A B P il 2 18] R R R
V, =V,N(d;)-De""N(d,) (6)
/\I:'j7
In(V,/D)+(r+oc2/2)T
LG .
o NT
d, = di_o_aﬁ (8)
FHorpr T 9 ZI I [a] o
N BAGHEBEN R o, 5 IMEIENR o, KRR
V,N(d,
e =#O—a C))
V, =V,N(d,;)-De""N(d,)
HRSLTTHE (B) R (9): V,N(d,) , BURTARH BBV, SR MMERSIE o, .
o, = O,

e Ve

S S BT AFIKEL S DP AL FE S DD
KMV # LS E ) 55 DP ARE A

DP = it a8l 143 (CL ) + 0.5x AR i 8h 7 7 (LL ) (10)
HZIFEE DD AR
DD :w (11)
Vao_a
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IR = A BT A F IS 2 % (EDF)

1% EDF 7AW R AREAREE. T KMV BSR4 Kk 115 EDF, BIEET KRE1H
s, 1t DD Ml EDF 2 B ZE S MU SR, @it DD kit5H EDF, KA F:

V, -DPT

EDF = P[V, <DPT]= N( ): N (-DD) (12)

O,

a~a

4. BEF KMV #EHRIFSEIERR
4.1. BIEEE

AL e B E A BT 27 BRI 50 K b A FIE SR FN G, THEH Y 2023 42 1 A
1 H% 2023 412 H 31 Ho HER—KAR EHinage T 2023 41 H 1 H, Ktm&5k 1K Efia
"], R R 49 K B A FE AT R .

AR SC AR AR I SR A SRR ¥ R R L T SR 7 A R AFF 1 2023 AR WEFRAE B . [FIENR . CSMAR
B FE AN tushare 03 2

4.2. BYRE

4.2.1. FTREFIZE
IRZFHAEE ] KMV BRGS E 728 w247 (5 AR BE R, JE U 3 D v [N BRARAT — - 10
SEIFERCRIE,  PRITE KSR 1 = 1.5%.

4.2.2. BHEFEREE
FRAE KMV AR PR IS ] 3% 58 FUAS SCHIF Fe % G I RIS i, T = 1.

4.2.3. EHATIBRBUNME Ve

TR 7 A FRAT (0 B 5 A L S s B RS A, R T AR A T DURR I I 2 T A RE
SN RAT IR, AR BB BRSNS RREI T S I E T &, AR SC S 5 A 2 3 (i
% BRI B P AR ROE R N I ARER, R IRE B A AR E T R T AR IE . AL
AR AR

Ve = JIEME x MUBBRN + JERIBRRE x MRS

4.2.4. EH 5 DP

KMV 2 5 75K B [ SHIERIF A 0T N A, — A R B 5 R AE B A 1 St Ak A S T3
L 50% KA F IO, B

DP = ifitgl) 7 fii (CL) + 0.5 x AEift &) #foi (LL )

425 BPRUNMEREIE o,

B S SEAN RS A2 IE RS A0 A, A A 1A I sk e sh 3R R A RN R I Bh K o,
4.3. STiFETE
43.1. RN EESIRNTE

BN 49 FREA BT A B AR SR D S B ke BRI, AR B s R AR (2), S
HHEE RN AKXE)F@E), HAUAXG)HHEASHFEREREIZE, K 2023 41 A 1 HE 2023 4
12 A 31 HAZ 5 H RE n =242,
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43.2. BT EEME V. SR NEREEIE o,
V, =V,N(d,)-De""N(d,)
ST o8 A (6) MI(9) A A 7 AR A - V,N(d,) SREHVEENE Va SR EE SR o,
o, =—""0
e V A

e

EAMER BN BN E R B B BB R R A R AR 1 B

Table 1. Stock price volatility, asset value and asset value volatility of a sample of listed brokerage firms

# 1 HALHHFHRRARENEEHNE, FENERFESMEREHER

3 22 42 HU 5% o, TR E o, WrEMEY, (16ot)  BIE S o,
HRIUEZR 1.80% 27.95% 1061.18 18.73%
H TR 1.41% 21.96% 1659.39 14.42%
e lan=2s 1.64% 25.50% 248.02 17.08%
A AR 3.39% 52.80% 196.07 35.39%
Bl tiEss 1.43% 22.34% 444.85 14.97%
ESpaanes 2.01% 31.14% 339.14 20.87%
J7RAES 1.16% 18.06% 1625.47 10.70%
KATUES 1.36% 21.12% 444,05 14.15%
N 1.85% 28.73% 288.78 19.25%
B 3.02% 47.00% 252.30 31.49%
PEHBIES: 1.32% 20.54% 424.19 13.76%
E{FIESR 1.38% 21.54% 1258.23 14.40%
Al 1.54% 24.06% 362.19 16.12%
EPEIES 1.49% 23.30% 304.03 15.61%
KINIESF 1.31% 20.32% 470.10 13.61%
HERIESS 2.57% 39.93% 608.51 26.75%
H{EIESR 1.69% 26.42% 2999.69 20.19%
A 1.38% 21.41% 646.37 11.51%
N Iy 2.37% 36.86% 234.12 24.69%
ESfceanies 1.69% 26.31% 501.85 17.63%
HRI=fE 3.39% 52.73% 284.40 35.35%
AR IES 2.16% 33.53% 401.47 22.46%
eFE A 2.99% 46.46% 222.79 31.13%
B 1.41% 21.92% 1878.67 13.29%
LEEidiiars 2.80% 43.50% 176.69 29.15%
WA IEE S 2.17% 33.81% 249.45 22.65%
LES QTS 1.61% 25.06% 342.16 16.79%
HHZRIESR 1.33% 20.67% 662.61 11.27%
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RIS 1.63% 25.30% 1103.31 16.95%
FABIESR 1.09% 16.97% 1770.48 9.02%
g 1.57% 24.39% 2289.64 16.34%

K 3.36% 52.21% 376.41 34.99%
I 18 IE 27 1.62% 25.13% 537.85 16.84%
HOHFS 4.11% 63.93% 231.69 42.96%
RIAGEH 2.39% 37.23% 399.66 24.94%
RIS 1.49% 23.26% 397.07 15.58%
EZH % 1.01% 16.76% 1982.26 9.40%
AR 2.01% 31.31% 534.34 20.98%
R ESS 1.88% 29.28% 265.41 19.62%
MViES 1.43% 22.30% 756.62 13.04%
[ I 25 2.53% 39.33% 458.16 26.35%
RIS 2.17% 33.80% 546.35 22.64%
HEFRIESF 1.87% 29.12% 1893.19 19.36%
HHARIIE S 1.83% 28.51% 345.03 19.10%
Wi 25 1.67% 26.05% 603.37 17.45%
Hh AR 2.23% 34.69% 1823.22 23.24%
J7 IR 2.70% 41.96% 990.32 28.11%
RS 1.26% 19.60% 435.80 13.13%
g A 2.01% 32.12% 2247.27 9.70%

4.3.3. JELHEE DD MMARLELEEE EDF B E
WRIEARAQL)KE L AR AT RELEE DD, REH RS RN AR (1) 5 U 248
% EDF. 1184 5% 2 Fins:

Table 2. Distance to default and expected probability of default of sample listed brokerage firms

® 2. A LW HFRQARBYESMMEIELAHER

IS AR HBAEEES THAE 226 Ji ZE AL HBAEEES THiHAIE 22
HKIEFF 3.55 0.019% WK E S5 2.94 1.664%
B TIR 461 0.001% HiE 3.96 0.003%
RAGIES 3.89 0.001% HZRIES 5.90 0.001%
Goyal dhy 1.88 3.012% RITUEZR 3.92 0.004%
EIeiE % 4.44 0.001% IS 7.37 0.001%
EiiES 3.19 0.072% hE 4.07 0.002%
IR UESF 6.21 0.001% KPP 1.90 2.871%
KIS 470 0.001% o JEE 55 3.95 0.004%
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L PEIER 3.45 0.028% HANES 1.55 6.086%
[ % 445 2.11 1.736% RIAES: 2.67 0.384%
PG HIES 4.83 0.001% RMAES 4.28 0.001%
EE S 4,62 0.001% ERE % 7.07 0.001%
F—ak 4.12 0.002% AR ST 3.17 0.076%
HEPEIE S 4.26 0.001% hRAE S5 3.39 0.035%
KIRUEFF 4.88 0.001% PVAIE S 5.10 0.001%
HERRAIE S 2.49 0.647% EIPCIE 25 2.52 0.581%
HFFIES 5.92 0.050% RIS 2.94 0.166%
FE A 5.78 0.001% A5 3.44 0.030%
WA P A7 2.69 0.354% HERIES 3.48 0.025%
H &k 3.77 0.008% W e S5 3.81 0.007%
A P 1.88 3.001% r 4R 2.86 0.211%
PO R IE ST 2.96 0.154% 7 IEUESF 2.37 0.901%
HFERAT 2.14 1.632% M RIS 5.06 0.001%
TEIEIE S 5.00 0.001% g A 6.85 0.001%
MR Ay 2.28 1.126%

4.4, SCIFGER SR

HRAE P KMV BB R 25 5L, nTDAS H BL R 45 25R .

X 49 K EigEE A, A6 FRAUNME B 2R T H B MER B3, Ui IX /0w (1) 55 7
AR E . SRS, FRE R SRR A E 045 AR UK B T4 . A SCEB CAbr B2 I B
VERARSC IR T, R & EigRm o m AT 5 RS I Ee A i . ABL L 49 5 1T 2555 A 7 BB 29 R
AR AT LA, KA R I LB B ERRRE 2 b, 33 R EMHEEAREAEEET 3, U
BRI b 93 R A FE RS AR Rt BelnE. KPE. H0ERNR A REL R
B TART 2 BIKF, MRECT A A w1 5 A5 AR SR . 5 R A] REdn

F—, REIREIEFAFH 2019 FRHMA AR TP HEIEFE — KRR A ER, HRALE 2023
IR T ORFRRIER A R 7.44 BIRAL. (HRBOEEFRES, mTHEAFRNS . 1EE M0 aes
KA, NS B0 RE [FI T 0] REXTOW RS G E AR R B, S BURSFEEIESR A | F
R A UES A FE XSG . IF BRI 5 R IE M 2 s 2, B2 & R a2 3. )
A, ICPIEAE 2023 FEAMYSZ 2 T S BRI A RS2 A T 3 2 B4R 4R Fesg i, SECHER S22 %
PN R AR 2 5 B8 B 450, I HL Al Tk 55 i A ol 5 i R R R U, S BTSN R
B, RSN, 25 5, RIS R ANES A w5 RSB

B, BRI SR A R IR R LIRS 67.78% (1 I 1 LK AR SEESR 40%(1 4y, 2 BARFE A1 LHIE
FRRTEUE SR IR 55 o IRIEER R IAN P FE 1 2023 SE=FARER, %A 1~9 H S2BLEF)E—-2.62
{76, HrpEE 3 FEFHFNE T 1.1 1276, FfiiAil 1545 1470, HP= %N 76.76%. THHEH T+
WEF 5B RS, COELLME 7. FE, SR ZE R L RSEIES: 2000y, A HRet IR A F
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Difies, AT CAHEDN H A Je fie A A2 5 B0 ™ B 5055 1r) . 0l e 4 6 48R 70 R B 7 AR 22
BOAW R LR G RIF R BBR R, ER AN 5t 5 I ZOR I ROR . I B /2 P4
P URE SR, A AR PR 2 KU B0 -

W=, HENEZRME 2022 FHERMIFRIER bl BT, BERIFE 2023 £ =H, IEM & R4 EH EHES
HAE “20 ZRAK G1” T/AKHER, MG @E ALE ML R FIUZ A AT, ST UREER, A
WAER S JFH, TR RIS 7 T, M R R GUIESR W O T b 55 A A 4
X eR =5 PR B A R STl ERANBINL, AP A IR G DU BT FU T 1T R S N AL
fH0Ls KA R SR PR B S A R AR o8 R HER I, RIS
FAAE “RPE P IS EATE . KPP ARIAL, B0 G LRt R HHA L 0. fEN—1
A ETIAARI AT, IR A WCEE R S PRI T, AN S 45 XU

5. G SBIREN

ARSTAEAE 4 DA R T 73 78 24 w45 FH UL E 7T LLS KA 5 ] KMV AR AR A7 XU 58 ST 7 14 SRR
Fehih b, QUETERLAT ST T RS E AR OB R 1 X 28 R G KU S 0 T BB BT SRR A W] 2023 AR R
B, e T IRIE A BT BRI ISR RIAR A 49 KA FIEAMEFREAR, HET 2023 FREA TSR
23 T R EE A IERAE 5 el SAIEASBG 1 KMV AR08 T ] i 2 3 2 w4 XU 77 T i P A
BT RN, BRI BT 2R R A | 45 A XU T OdE I KMV BRI AT 80 B i, AR mCA T B 2 1
Hla 3 o R E R BRI A, P TR iR o w45 A 2 RS R A R IS R 3

T, IR IR S5 AT AR RS B B AN ) B T AR T, ASGLFRE S DA N R

s IR v e B S Y AR S e o BRI AEBAR L 745 F AR e TE AR 2D e, SR T
On ) g S 2B P LR T S b A RS L1 ER R S MR A R MU S R, TR E RS T E XU
IS R R TT A fE RS BE AR s . R, P AR IR I A S B R, R e A A
BLAHEE, A R R BURE R VE AR A oK, B (XU B A e Ik 5 S A

B R BEATT A M AE B EETE . KMV BB ] T By 24 w45 HI AR, 75 2 20
WA A SR, WEFRATISECEHMFRL, ERXAELT KMV BRI FOSHR AR, X5 A
DR L AR ST . RO, NIRRT M RIS AT, F20mxt JR 5 SR e, e iiiE b
AR EREAE, B OREOE I SAER, o e By 1k BB 5515 SR o 5 T KU, JE I SR B A T 37
B ANE S, O KMV BRSO R S B SE R AN B VR A5, SR e B VR A S

B=, SCEERFRGI AT KMV BB . e R B e e A5 R B, Hir, RE
RS 23 W) 2 A P9 045 FH PP F00 58 5 06 - BURAT NS FH KT BEAT A4S, R in s A1 B PP 2%
HURE 50 T CABR T2 o A5 XS BRAE T K, B BOFNU A A SR LR KMV B 32
IBHTAAT WS RS PP, AR TG 50 RS R OSSR e, tha R et KMV R
P ) A A BT 5 A R
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