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Abstract

With the rapid development of the financial system, commercial banks, as an important part of the
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financial system, are promoting the stable operation and development of the entire industry while
facing more risks and challenges. Market risk has become the main risk faced by commercial banks.
Taking Bank of Guiyang as an example, this paper uses the daily closing price data of Bank of Gui-
yang to establish a daily logarithmic return rate sequence of stock prices. According to the volatility
and heteroscedasticity characteristics of financial time series, a volatility model reflecting its stock
price changes is established based on the GARCH model to calculate the VaR value. The research
results show that the VaR value of Bank of Guiyang is as high as 0.216629, indicating that the loss
limit of the return rate of Bank of Guiyang is 21.66% of the market value of assets at the 95% confi-
dence level, and it is facing relatively large market risks. Therefore, Bank of Guiyang should take
corresponding measures to manage and deal with the market risks it faces to ensure the stable op-
eration and sustainable development of the bank.
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ZN 5 MATE M. XL AT RED ST A% (sl IR INAESD . I sh PN R UL R T 3% 30
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[l 7 VaR J7VETE S RiATs /E iy 3 KU 5 B 8 T B A . X — RANI R RS T VaR ik iz
JiF . Christoffersen (2000) [1]X} VaR 772 B Al E BB 1 D%, A48 Hh 1 B i a8 41 1E 288 40 A I
A TERFFE PRI X — W R 2 A S SR A AR TH . VaR fH . 7EIETS 5%, Bollerslev
(1986) [2]1 GARCH 57 [KI . B84 B 4 Hiu 47l B2 4 Rt ) e 70 RO ARR 1k T e )32 R . fEELN, T 5%(2022)
[31A GARCH-VaR ReAER A 5= I 25 2R A4k, ] 8 0t B SR A R R B 7 vk . MR Fin
FETF(2021) [41HIBF FEARIUE B GARCH-VaR 1A 85 20U e A B B ZE M A& B 8 S T3 RS FR . ZRBkRI K
T 2.(2020) [S]HIAF TNy GARCH 58 Bt A 2t I S i A I G S s R 2 MM A0 &, 2 TR
oA A B T . BN E R, X—0(2022) [6]20Hr &8, HhE DY K EAA4RAT A S 28
RAFWANRENRHE, I HAAEER PRSI M. 8% = (2021) [7]FF GARCH-VaR #& Y1k A
TR F MV ARAT AR BOR R 28 XU

3. SCUES R
3.1, HAREFEMBAERIR

AL AR GO B BHARAT , e O 2 B PR AR AT BT LR %ds, 4 2016 4F 8 H 16 H~2023 4
12 A 31 HABEZE i, SIRRBBdE, L3815 1792 MR, Bl kIET Choice &%, LI4&EH
WA p RFEME, THE AN B R . VRN

qzln(—EL]xloo )
Pia
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3.2.1. FFAHEIAR MR 2t FiRLe

TEXTHAE AT RERYE AT, FIF eviews B0 2 i 12 i S20SC a3 26 IR 1R] 7 210 B, AR Pl 1 ()i 2
N, TR R 2P DR RO, BEZHS N, HLEshEE RE. EERERNE, A
[ P2 P8 8 3 TR A PR E AR (B TR B P, 3 — IR R R B WAL & e ] [ 41) PR A7 LE IR B B SRR 1« L Ah,
RPN T T A e T, BN T %2 5 5 R PSRRI,
ST REARENAS, AT AT AR %R B IR S T 22 . B 2 BIRER MG s R nT A,
IS 8 R K8 2 —0.014984, Wi AL, HAZEUE 0.000, i KAE AR /ME /N 9.637. —8.832, #rifE
Z£79 1.500, HH U AT 0 B T R BEAR R BRI, JE I K AR B AN REIRAS A 2 (s, T L5 W R e B R,
Pt AR HAERT R . WP 0.908, NIEHL, WeasZRiZeifm. WEREN 12,104, KT 3, HEEMKIE
Ao AE K, BRI H IR 5 T3 a6 2 1) m] REEROEAS /- A 2K, Jarque-Berat it &0 6435.278, P
5 0.000, FHATE 5% T 3 /K 35 4 a5 2 AR A IE 25 20 A (1) SR AR 4%

3.2.2. FRMRE

TEFE GARCH BRI MWL B, Rl EdE 7525 A& PRatt. N T P x —HeE, JATRA
T AL¥E ADF FA7 AR A 56 A Phillips-Perron ks 3e 7 N I 2 Fh 75 ik . FEARBEFTH, FRATRRAILESE T ADF $i47
HRAT LG R VPAL 7 A AR e, A RVE A 1o MR E 1 18, Wi 31 ADF St {8 4-41.90283, H
PEFEMEZE A 0.0000, X—ZiiH &R EEILT 1%, 5% 10%H I A G . X455 BIH R, WaEEFE 2
PRAHY, ATLAAREER)H# GARCH Y
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Figure 1. Yield fluctuation sequence diagram
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Figure 2. Histogram of yield sequence
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Table 1. Stationarity test table of yield sequence
F 1 WEHEEFIIFRMRIR

ADF il 1%l 6 5%l 76 10%Ilf 8 R gk
~41.90283 ~3.433799 ~2.862950 ~2.567568 0.0000 T

3.2.3. BExXKRIE

N T HAR PR SE T RE RS, AR SO SR FHARAT MR8 R P BT T AR E 0T . BARETE,
AL T IS 36 WK E A OGRS, AVEALF A AT REAEAE R B AR O . AR EE PR LI 3, BAR T
G 1 HHZ 36 WM FAHSCYE A BE . TS AR, 1E 5% B E KR, SRFHERATH Q Guit = AEW
J& 2 % 36 Bt AR (E KT 0.05, 53 PHARATIR A 287 S AP AE B35 I B AR ORI . BE T IX— 450, AR
HE— B HHT ARCH RS IR

3.2.4. ARCH #1§

¥ ARCH RN far B iz I 31 B (R385 3 v, AR AN e 31, W fe 2 A S 3 1, 45 2R a0k 2 P,
MR 5 T AIC 1 SC RN, ¥ 5 3 #M AIC {E A 3.574100, SC {f>N 3.580237, #HLLTr/G 2 HHMI{E R
N, HEPEATIG 3 BINEE, T ARCH K236, 45 4 frur. REI84s FONTE 95% 1 i35 KPR Y
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R4 JF AR, X RSO FL T I B ARCH %08, fE1ESRJ7 2%, RIAT A SZAH M) GARCH A5
RUR 2 AR U
Date: 06/22/24 Time: 15:36

Sample: 8/16/2016 12/29/2023
Included observations: 1792

Autocorrelation Partial Correlation AC PAC Q-Stat Prob

0.021 0.021 0.7835 0.376
0.115 0.115 24.541 0.000
0.082 0.079 36.765 0.000
-0.022 -0.038 37.646 0.000
-0.033 -0.052 39.658 0.000
-0.033 -0.032 41.586 0.000
-0.053 -0.038 46.642 0.000
-0.015 -0.000 47.048 0.000
0.008 0.023 47.158 0.000
10 0.005 0.012 47.207 0.000
11 0.012 0.004 47.449 0.000
12 -0.026 -0.037 48.682 0.000
13 -0.019 -0.025 49.314 0.000
14 -0.028 -0.023 50.689 0.000
15 -0.007 0.006 50.773 0.000
16 -0.063 -0.054 58.060 0.000
17 0.010 0.014 58.231 0.000
18 0.019 0.029 58.852 0.000
19 -0.029 -0.029 60.344 0.000
20 0.007 -0.008 60.429 0.000
21 -0.008 -0.012 60.550 0.000
22 -0.038 -0.035 63.175 0.000
23 -0.053 -0.055 68.310 0.000
24 -0.036 -0.027 70.717 0.000
25 0.020 0.042 71.429 0.000
26 -0.077 -0.068 82.107 0.000
27 -0.001 -0.009 82.108 0.000
28 -0.002 -0.004 82.115 0.000
29 -0.009 -0.006 82.249 0.000
30 0.022 0.014 83.115 0.000
31 0.023 0.018 84.101 0.000
| 32 -0.032 -0.041 86.020 0.000
| 33 -0.011 -0.024 86.224 0.000
[ 34 -0.018 -0.014 86.798 0.000
|

|

e
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35 -0.008 -0.004 86.923 0.000
36 0.002 0.005 86.932 0.000

Figure 3. Test results of sequence Autocorrelation and Partial Correlation
E 3. FHIEHEXMEEXEEER

Table 2. AIC and SC values for Lag 2 and Lag 3
= 2. a2 BARNE/E 3 #ARY AIC Fn SC f&

Akaike info criterion Schwarz criterion Hannan-Quinn criterion Prob
R(-2) 3.591504 3.597638 3.593769 0.0000
R(-3) 3.574100 3.580237 30576367 0.0000
Variable Coefficient ~ Std. Error t-Statistic Prob.
C 1.660012 0.148160 11.20422 0.0000
RESID"2(-1) 0.182971 0.022292 8.207926 0.0000
R-squared 0.036350 Mean dependent var 2.041419
Adjusted R-squared 0.035810 S.D. dependent var 6.058248
S.E. of regression 5.948785 Akaike info criterion 6.405369
Sum squared resid 63203.05 Schwarz criterion 6.411509
Log likelihood -5724.400 Hannan-Quinn criter. 6.407636
F-statistic 67.37005 Durbin-Watson stat 2.098960
Prob(F-statistic) 0.000000

Figure 4. ARCH test results of the autoregressive model
[El 4. BMEXIEE ARCH 11845 R
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3.2.5. RBIME

AR AT, FATR I FHERAT I SRR i ZEAE AR P H AR I PR, T HAOE 2o 35 1)
A DL ARCH M, X SEREERT A GARCH BEZY R BARAE . 7E /BT AE 2R BT . A T 7 %
HIAZ1E ARCH RN, 2 TR IR i€ GARCH(q, p)BEAH IS4 q Ml p. TESRBEH, 5 F B
A GARCH(1, 1) GARCH(1, 2)f1 GARCH(2, 1). AWFFLLE t 434 Fl GED /A IR, 43 i M IX =
PR AL SIS o 56 7 HUIEAT 1 VLI R AT o B LA SR S 50 2 38 M /KT B B AIC T SC N,
FATREOE IR H R BUERAAY . 45 Rk 3 fis.

Table 3. Comparison of GARCH models under different parameters and distributions

3= 3. NESHM 5% TR GARCH #ERIAYLEAR

GARCH(1,1)  GARCH(1,2)  GARCH(2, 1)

R(3) 3.037791 0.036943 0.037955
c 0.091127" 0.118110™ 0.072291"
RESID(-1)"2 0.146543™ 0.189796™ 0.217143™
RESID(-2)"2 / / ~0.097807*
GARCH(-1) 0.819562™ 0.448413™ 0.853530"™
GARCH(-2) / 0.317469™ /
AlC 3.384419 3.383411 3.382787
sc 3.399761 3.401821 3.401198

e TREEE KT 5%,

i ERAPEEEE, PTRURIL GARCH(L, 1B ) AIC A1 SC{H HUE AR T Hoft iy MR BT /)N,
KA T AIC #1 SC JE I, ASCHIFH GARCH(L, )RR EAT A%, B Ae i 5t FHARAT U 2k SR (I B 1k
GARCH(1, 1)1 %y,

h=rha+ i 2

2 2 2
ol =qytay X, + fixoy, ?3)

Hop, r ONEBME, ol NEFMTTE, oo NEKIIFE), oo NILEE SIS Z AP RN R ITE DL, p1 IR
WU R B R 5 R KM o0 B po A5 1 EEACRT USO8 5 A RREE . BRI G 45
RUTE -
r. =0.03779r_, + 4,
o? =0.091127 +0.146543 47, +0.81956207,

AT, a0 9 0.091127, BEHI 5 FHARAT s R B O, AT RES 3 BB X AT A5
O FE, R POBREE M, o aRAT s B ah P AT REE AR AT AR HEAT IROA R B I o e v P T
M, TS B ARG N . oo BUE AN 0.146543, KT 0, UEHIARFERIZ A8 5 BHARAT i s 22 3 1
Ko BI04 RGTRER LT M BORAE SN i B RS S B as R PSR p1 7y 0.819562,
VI R 2B A KA . a0 B By ZRIERIT 1, T U2 2 e Bl IR AR5

3.2.6. ARCH-LM #&1&
AT R EET) GARCH(L, 1)BAE Rt yH bR+ 5 ZZVE R, ASCKH T ARCH-LM A58 777200 H
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BEAT T RS ERAE . RIR  B RS SR RREE] 5 b TR, &I GARCH(L, 1)BALFL 2 1) ARCH-
LM K6, FrA AR Se it R BERE R S T 5% R K. X —4 R, RATARIEL TR %
ANAFLE ARCH BN SR B B, AIMIESE T GARCH(L, L)AL s sh il bk 7ok 2 10 5507 20k MG, mILL
Wi e A ST ) GARCH(L, DRI AR, 1Mt Hd& & M T )5 2R KU 0 (5 (VaR) T 5.

Variable Coefficient ~ Std. Error t-Statistic Prob.
C 1.001259 0.065043 15.39378 0.0000
WGT_RESID2(-1) -0.002903 0.023663 -0.122703 0.9024
R-squared 0.000008 Mean dependent var 0.998357
Adjusted R-squared -0.000551 S.D. dependent var 2.561426
S.E. of regression 2.562132 Akaike info criterion 4.720675
Sum squared resid 11724.24  Schwarz criterion 4.726814
Log likelihood -4218.283  Hannan-Quinn criter. 4.722942
F-statistic 0.015056 Durbin-Watson stat 2.000010
Prob(F-statistic) 0.902356

Figure 5. ARCH-LM test results of the GARCH(1, 1) model
5. GARCH(1, 1)#%! ARCH-LM #4458

3.2.7. VaR &
7£ GARCH(1, 1) A &Rl b, VaR Al &R .
VaR =W, xZ_xo, (4)
b, Wo NEEP=E, EASCHERBEEEN 1. Z, 8 —EBEKT RSN, EAH EEKTFBUE

0.95, M|z, 1.65. o NI Z S, M GARCH(L, 1) 5. Wil 6 frzr, VaR “F¥{E% 0.216629,
i B 5 BHARAT IS 25 2R 95% 1) B AS /K-F LA R AR BR v B8 = T A A 1) 21.66%, AFAEBLKI T3 KUK

900

Series: VAR
800 + M Sample 8/16/2016 12/29/2023
700 4 Observations 1789
600 -| Mean 0.216629
- Median 0.000000
) Maximum 118.5317
400 | Minimum -52.07640
Std. Dev. 7.920815
3004 Skewness 7.791368
200 | Kurtosis 114.1106
100 Jarque-Bera 938359.7
. P Probability ~ 0.000000
i ‘—4‘0‘ ‘ ‘—Z‘OI ‘ 0 ‘ ‘2|0I ‘ I4‘0‘ ‘ ‘GIOI ‘ ‘8‘0‘ ‘ ‘1(‘)OI ‘ ‘1£0

Figure 6. VaR (Value at Risk) calculation
6. VaR &

3.2.8. SLIEER T

11 6 1) VaR i 25 SR ] ot BHARAT TG B BRI i AR, BRI RE 2 B DA LA 5 R0 A

— S Bt BHERAT VR N T VEARAT , L BE A A BT ECA SR TR AE BN A KA I HIX, X R A A ERAT B
RO ZBIMMATE . BORAAL s, B0 T 1A

TR T PHARAT B DR K A G TG R e RS DR RS, R S K o DR AR A A — i KU A T I Bl B
M, npsibh eI N AR, B 2023 4R, SERHERATRT A SR, BB CR BTN 370.87 12
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TG, IR 11.45%, B EAEK BT 2.54 N E A

SRR, SRHARAT I R AE, AR R EA RO R B, T T
R X FECTEARURECE T B 2 ASKE SR, AERIEE TR, A RGEREN N, #% 2023 4
VUZERE R, BERHARAT AN RGOSR AN 51.65 1470, BAEYIHEIN 10.12 1270; A RITHRIE 1.59%,
B EFE 0.14 AN E AR AL TR 17 AT, KA RERCEHEZAT LSS = A0, WEHRFE: T, W is
R Bk

4, BUREIL

gr Lk, STRIARATHIG T A EOR, 2R R TR . (508 SR 51 U KUK
Ry BEPHARAT AT LA RE DA B BT S I ke o) A B, ) IF t ] DA HAR B M ARAT $2 4 2%

4.1 BFEEFIRTIALKE

FIZETT A O R R S R SCE R B TT 10 2 — . A TR R A5 T, JRE AR IX — Sk
7RG Bk T, TR RN A, SRAT I I R TR A AR A R i
Ky FEAIHNAEE I FIEA L s 75— J7H, #B FARAT I S R i AN G B, AP (e — s ORI ZZ XU
U SR AT I A R BEAT RGHERE, 5 mTRE IR A ML ARAT T KU o DRI, TR AR AT 7 R X A
TSN RIOBER, A PSR SCEE, RIS BT BAR T T DR AL S T4 4
R XS R AE AT A A XU R AR

4.2. SR RETEEREN

FMVERATIE e T R E S 53, SEEN SR W PRI G 2R m . @b &
LEHZBTIHRER, WAEGEHRAREZAF R, RAT RSB E MR, RS 5% L
N ANFE BT SR B AN G R o TR (AR e I R B2 AR AR AT, BT AT S e i
ANGEFAN AR AR G120 7 s ARG R IR o, D R] 3 R BRI A USG9 SE 4+ o RS, il i (3 50
PEFFEAE E U BB R, P PEBGRIT, HRAT & SRR AR T T 8 [z, sz
i BT AS AR AN RS o A5 FH U VPl 2 e I 2T, HRAT LR &R 7 HEERARE . RIR AW 5%
MRIL, FRAEAE FH P0G G5 SRR E A% o 2415 KU A7 A2 AN A S RIS S 36 B R vt ™ i R A Pl il A XL o
N RONBE T 37 AR, ERAT 0 20 A B ot F) DU VAl 5 8 AL, 368 R 3T 7 i AR AT e T £ DU
P, JFEICBOE S EMRE, DA R SRR 10T, RN, @A a i PSR R, ARt
DA HIHER P S R AR 8]

4.3 BRRHERLERFR

P MV ERAT (RS 1 XU A T 47 DA ) B B2 R 7 B AR LR M AN DL JSC RT B8 51 ™ B A T 37508 5
AN R S 0PI, ARAT 6 200 SE AR 3 1 IS B R A 2R RS 8L, DARBEAIR T b UG R A A R S A A 2
PP RS B DS B AE T i R DN AT FUE AL o ARAT 75 78 7025 REAN /] XU 15 At 3l 14 RS 2 8] 14 55 K
S ST e T A AN TR R, DU RIS AR AT R B 1 XU (224

4.4. FIRSRMMNBIRARKETEE

Fe P AR AT T Ao i N\ T BE AT R Bt B AR SR M TN AN PP AL 2 7 45 T RS« i 3 IRz DA S 4 A RSz, K
RN T RS B RIEAIA S, R X I B va A e B A Bt . AESEPRR I AR, R ML ARAT Rl LT
T AT B Y RE 7 -
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(—) BEHARESAE . A BREHE AN TR RE, BT AT DA PP A % (5 . i oA
U SR By . ARG B A FEBURIAE,  RAT RENSHEAT MHERA 00 XS VR A TN . AN, L
FUE RV A MR AR BIAL], AT DA 0 BN B i % A5 XU

(=) TR B AT AT e RRE™ dh S IR 55, S I AT SN T 7 KU o A AN R REAN
REAEBAR I TS RAT RENS 1 52 R BB SR I RIS P 157, DAREAR T 32 sl R (1
AN

(=) BRAF RSB ARATIERT DUM N R REAN R ESE S AR AR A TR A R o i, 3 I AL
A5 STHORKGINAS 5 T B HAT O, AT B USSoS RAT M 55 RO

45 RPEREEMPX

PR MV AR AT AT ARIAR SINB Y B Rl Sl AR S5, X HueE . =ik, N DRRESE, LARmnlkds
MR AN AT o A, RDARAT IR ROZ N5 SR A 7 a1, 3L RIBEA BT 0 e Rl i A A
55, AWHESh SRR R R . RSB AET, RPARAT AT DR A BUR 75 s(Ae P e Bk . 1) 3IA
BINBAR . FDART AT LR ATH Y BB St ORI 55 R A & BKF . IXBEE . iR L
BREEFART LGN, wnEd R A KRR AR @GR 5P 6, SEOUE B SRR S B D fe,
SR G R R . 2) @ BTFARIT P& o BRI il U2 B A RAT P 6 Rt B
W55, LR 2 R R b, JFRERESISOAT. BRI Gtk 55, RAL BT/ TRl
Hidso 3) MERBHL & 1E. IS HHRMBECA R E&1E, KFRTF A RN E RS, ELBTT T 6 4%
QUF o 4) HESIERMABHRRMENL . FDARIT A IS 5 SRR BRAEL TAE, 52 A0 S AR HEAT ARV,
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