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Abstract

In the context of blockchain, study how to use blockchain technology to manage and study the in-
terest rate risk of commercial banks. Firstly, it reviews the evolution of the interest rate of domestic
commercial banks and expounds on the current situation, clarifying the research content and
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methods. Secondly, it introduces the research status of blockchain and interest rate risk manage-
ment of commercial banks, the application of blockchain in bank interest rate risk management, the
formation reasons of bank interest rate risk, and how to identify, measure and manage it. After that,
the VaR model is selected, and the Shanghai interbank offered rate (SIBR) overnight offered rate is
selected as the sample for modeling research, and the conclusion is drawn that the interest rate
fluctuation increases the interest rate risk. Finally, it is suggested to increase the development and
application of blockchain technology. Commercial banks should use blockchain technology to build
interest rate risk control structure and increase risk management among banks.
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1. 5|8

FATLE 2015 FHUGH TAARRIZRIF SN IR, BT AT LA AT RIZe e A, E disp b ARaa &
K—H, B TRETGMIERR. B2, RENHURZREE LwE, Ebid, fimiRx
VISR AR TE AR, FIZEATSRA A FHTT I R 58 pidtds, mmiidg e k. RALRDARAT ISR T
Wrim, BA—ERmigEmae sy, (Ha2 T /NIRRT . NESITERA TS I RRAT, i8R
nim e Igishizsz®, AT MEERIT a5 FIR RGeS, B AR IR e fn s Fl R
Wedl), —ERRE FHORE A B AR R R ) EIR, X5 ERKSATRIZR T R E T E AR, X
HSEH . £5ratT. ERREERIERT. 3 HEN ST T ik, T MBOERIE SHLH HE
AN, TR A BRI R R s SR IEAE SR 2 Y, BRI R SO T FIZR “RUEL” .

EMAEIRET— AL, EANRRTHURRTE RN, R R T R ARAT R 3, 78 KR Bk
F AR B AT, KRR TE R T SR I VY AR W DL b [ ARAT 1 SR A A, R
A T IR 25 ARG AT b rsc e e, 25 BRI 08 3 i SR IR B0 o 2 RS AR T AR RS, A998 A2 7
A ARAT G I 32 B R, T EANRIE R AR E R B O RFIR Tk R, DRI ARAT] A R 26 R R 5 34 7
s CHAMIREE NS EE . T UFEXRERARME RN, &l kL m s, 24
1 X P B BT AL, OO HAE SRR 2SR R AR 2 .

Satoshi Nakamoto (2018) [ 114148 T LURF MBI r=4. B UL S R @ iAE, JUH & X HBkE /AN [F] 3 H 3% 5
R TAE TR, X BEAE B 5 T AR H . Michael Chak Sham Wong (2003) [2]38 i3 S4B 0 50 %+ VaR 14
R DA B 5 v R R XU PR TR IURG 2 AT 1 B S8 20 A, R L ERAT RIS FH VaR B (1) B 45 1,
PR BRI EC L, PRS2k, 2 B bR R 25K . Guillaume Vuillemey (2019) [31481 T #4711
Xof R 2R BN b AT P AR A B 22, SRR R 2T AR ot ppoR 20 AU . BE AR 156 (2008) [4]4E 7. GARCH
R, R IVRAT 18] [F)ME R A5 A7 E 1E AT AT 20N BRI 25 (52w 22K T R GF sz, 32 H DR R A
—EFEE R, BA T EE . ZEH22(2016) [51H GARCH BRI A 458, YONENEIR R 2751
ANAEAE B WATAT 1, B ARAT I 5E 99% M BAS /KT, I VaR AT XU o 25115(2020) (6] H AR(1)-
EGARCH(1,1)-t-VaR E &R TIIA, AN Ze AU 5 I Bl SRAE R, R 26 JRURS: Py SR (43 2K e K
EARR/AMER 9 fif. BHEE(2020) [71E AT @R RGN P8, FIH XPUEEE B X —RHE, K
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SEARATIAMES BAXFRI) “BE15 7, Jb R .

] Py Ah 2 e ) AR 11 L R R URPE B 1. VaR R, 7ERAMEIN SR 2 K, Hix Hor,
SRR 2 T A AR R XU o XU i AN AT o R SR AR M O R R S TR, AR
ST 022 ) R 6 R () 10 ) e s ARk, e R AT SR R XU« SR VaR 77 VA RE 5 3l A5 I R 56 R
MRy, S R A AR R 2 R, 6 T R AR AT 43 ) 6 R LA o e R SE R AN
2. REWESHEKRE

(—) FREA I IS H A Ui

73R [E A4 1) RN AR AR R 2% 1, SHIBOR AHELT CHIBOR, HMMEARENE, HEBRIFEFIZE
(O/NFHEL T TW. 2W SEFINVGER, BUfk. PIMASCHEEEEI T 2019 45 1 7 % 2024 4 6 /] SHIBOR [
PAFAE R 2N RE ARG BRI LI ARAT 1B DL RO 2R 903), 4L 1368 HA%HE . 7EA AL SiF i 2
R A ERAE A Eviews 10,
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Figure 1. O/N volatility
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Figure 2. O/N fluctuation after first-order difference processing
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2019 4 1 H % 2024 4 6 1, SHIBOR K&BIFAEAIA T HIE LI 1. WERFTR, BB i e ik
BRSO BRI o) A 4 R TR R, DRI MR P e ot 20 (0 F CREAT 047, 8 SRR LR £ A0 5
BRI 5 R -

7, = InShibor, —InShibor, | )

AR, X Shibor HAEHUON S, BT B ZE AR ¢ HRJYEE 2, Shibor, N ¢ H N
PP O/N FZ; Shibor, 28 ¢ —1 H I IIALF35 O/N FI2.

Zoid Ab IR )RR B A R ZR R AR AR I E) e 4 B ] 2, W BLBLEE S O/N YRR3R 7 A AR B I A «
H e S AE— e B NN 500 AN AEIIME R] 800 ANMMIE), 1M 78 AR & IR 4 P 5 o sl ok
(I AEE 900 /SR IAE 255 1000 ASWEIIE) «

(=) BdEkss i

NG R E Y, EREREN AT, E e e AL B S AU AR R AR, R T2 A AT IR
AR SPARVERSR . E AR DRI AR SR A S 7 ZE R G

1) IEAHERLR

Xof B[] PP A AT IEZS A AT 2 R HE 34T N — 2D BE B TR 2t 2 B8 SR I AR5 23 A0 U R
ZE—h 5 2, (R RPUES G FE — A EAERORE, XS5BT T ESS
A1 AT AR IR B) e FUAIR G ok BRI, R S vh 45 SR I 1

Table 1. Histogram of time series

= 1. BHEFIRER S E

Observations  Skewness Median Maximum Minimum Std.Dev. Kurtosis Probability

1368 1.819002 —0.00096 1.49012 —0.55812 0.14611 16.8911 0.00

O/N ¥ & % ¥ %1 241 {H (Median) 9 —0.00096 , #5224 (Std.Dev.) . 0.14611, i 5 (Skewness) N
1.819002>0, BiEAE1G /A, HEKMAHE, W R (Kurtosis) 16.8911, KT IEA/MHE 3, B
RIFFHIER “RUEERE” FUFIE, PN 0, RIMIELIZE 55N IES AR B
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Figure 3. Quantile-Quantile normal distribution statistical diagram

B 3. Q-Q EXSNHGitE

DOI: 10.12677/fin.2024.145182 1798

S
=
=


https://doi.org/10.12677/fin.2024.145182

[ 17 A Q-Q (Quantile-Quantile) KA S, #HIFIAGEIER /3 H L, WU a5 2 15 41 il A IE
B RZ, HEARRIESAMEL, MWIEEFIIARMNES DM aZE Q-Q BIWE 3, fEA
WSS A EL, MAEMmEEE 75, WEBEE, W T A RMIERS 310 .

2) HAHRMEAR S

IS HA YRS, FRATTRT AR IR A AR & 2 S i EAEAE s . — R S B AR AT 52 i
PR e . JE RS 6 H AHOC R B(Autocorrelation), 5l H A% & #((Partial Correlation), 5% Q 4iil =
(Q-Stat) K I IERE ARSI ZR A . 27 O/N IR FFIAAH IS, W&B i 5 A S R B0 T %, RNk
HARXZHWETE, PHEEK; # ONBIEFHIAHR, M PAEED, BT, MR WL 2:

Table 2. Autocorrelation test

F 2. BEXMRE

AC PAC Q-Stat Prob
1 0.021 0.021 0.5805 0.446
2 —-0.205 —0.206 58.515 0.000
3 —0.18 —-0.178 103.06 0.000
4 —0.008 —0.052 103.15 0.000
5 0.032 —0.045 104.6 0.000
6 0.012 —0.035 104.81 0.000
7 —0.044 —0.063 107.5 0.000

HE AR, Q ZIHMAETER G 2 YETIAE] 58.515, H Q SuitEBER &M &3 g in, KF—EH&
EIKF95%) B FHAE,  H P ASIIMESSET 0, /NT 0.05, HEHT O/N FFILEAE A M.

3) T EMRR

A 507 ZE VAR IR T B SR ZE DU A AT RS, 55— MBI 7 FIA b, SRt a] 5 41 A A
FAEFAE R TT 22, B WERRT MBS 77 Z2 AR DG &R, T DU T i AR 4E, 7 2 e Bk, Rk
P57 ZE AR ZEVJ7 BRI S ARCH-LM K5, A< SCRHEC ARCH-LM K3, % 18] Fp 31 (1 37 75 72
g WA 3:

Table 3. Conditional heteroscedasticity test
3. FHRGEMRE

Heteroskedasticity Test: ARCH

F-statistic 12.98119 Prob.F (3, 1360) 0.0000
Obs*R-squared 37.97082 Prob.ChiSquare (3) 0.0000
Dependent Variable: RESID*2

Variable Coefficient Coefficient t-Statistic Prob.

C 0.01574 0.002458 6.403138 0
RESID™2(—1) 0.081721 0.02696 3.0312 0.0025
RESID"2(-2) 0.073035 0.026979 2.707165 0.0069
RESID"2(-3) 0.107223 0.026961 3.977031 0.0001
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7 ARCH-LM #56, F 4iit{i N 12.98, Obs*R-squared Ziit{E A 37.97, H. P {&/MT 0.05, [/
T 0.05 AR, EPHEZE A OB BB EZAR T 0.05. AIMFRZEF 7 A (EAH G, B[R] 7 S 1E 5
i ZEE.
3. SKUESR

PRAE S BEAS K R AE AT o] 0, BE B T Aa . JEIES M. HARSHE. o5 2 H0E, AT
R A R DG R R 251 7 B SR 25 SR = AR (2, [RIEN Dy T BE A Mt U R A A 1, X
H R H GARCH(1, )R BH TS

(—) %57 GARCH 7

XFIF[A] FE AU E GED 23 4ii 5 Hl GARCH(L DB HEA TG, [R)I 00L& 5 AR 3R 47 ARCH R84S
Ko B5RNAE 4. K5

Table 4. GARCH(1,1) fitting results
2 4. GARCH(1, )&% R

Variable Coefficient Std. Error t-Statistic Prob.
R(-1) -0.072724 0.029255 —2.485882 0.0129

Variance Equation

C 0.001011 6.55E-05 15.43697 0
RESID(-1)"2 0.479344 0.026416 18.14624 0
GARCH(-1) 0.594658 0.013539 43.9203 0

R-squared 0.008289 Adjusted R-squared 0.008289
Durbin-Watson stat 1.84502 Mean dependent var 0.000113

Table 5. ARCH effect Test
%% 5. ARCH I R#18

Heteroskedasticity Test: ARCH

F-statistic 1.099239 Prob.F(3, 1360) 0.3483

Obs*R-squared 3.299415 Prob.Chi-Square(3) 0.3477

RIELERATH, a=0.479344, B=0.594658, A% j5 R [F1°F- 774 0.008289. 15 HI7E GED 4340 | REHL
GF[EH, B GARCH BL8Y 5 B9 REAUAHLT
[ ARCH-LM 3645 A1, F 4iit® F, PHZT 0.3483, KT 0.05 MIUHMESR, #2520 A)
F 5 57 22381 GARCH BEAAG 3 1 itk if SR e FRATTAT LARA SE GARCH(L, DYIEAY (1) [B] 577 22 9 -
BET
r, =0.008289r, + 4, 2

Yo TR
57 =0.00101+0.4793444.>, +0.5946585, (3)

£ GARCH(1, )BEAY (LA 45 5, o= 0.479344, f=0.594658, H a+f=1.074002> 1, PiHIFIHR
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PEENAFAEARIT (B (R B2, 7E B 8] P 31 v R A R sl B Rk
(=) 15 VaR
MRHE GARCH(1, DB & Hidls, 1H5 VaR (H AT -
VaR = P_ Zo,\ At (4)
Horb, PORBEEME, W RARES ST P ORI, RRIREE S A =1, [FRIE# B G K
B 95%, WIGSHE Z=1.652739, o, AEEFHES). VaR HELE I 6:

Table 6. VaR Statistic
7 6. VaR %it{E

¥ME pRifE 2
VaR 0.333550 0.277824

izl GARCH(1, DR FEF B R R KK, RIS GARCH(, )AL A 4518, 15 VaR . WFR R,
P VAR AT TR R )R 2 U 7E B LR 2R T 3 A DR I 50 R, S n, - T KT 74 JRURG: 451 2t 2 R K
HRARLLZ TR, HRAT 0 26 R 1 B i A A 3 T BT AR A PR, R R AR W = e AT 98 2 A 3 1 1 o
FIZR RS T H, B R B E B B vk X R R B R, E & RT3 15 )4
FMIRTSCR, FOVARAT NAZ F 3% ST FC X HUEE, 765 75 T 2k AR BT, K 2 TR0 2 XU R 1) 45 /7 3
Jiihl, Ko RORHRTH R ML AR AT X 1) 23 KU ) HE R T o

(=) SRS R

AN EViews 10 #E4T SZUFWFFE, AR S H GARCH(1,1)BEAYAE GED 43 4i R % BTk B #EAT &
I VaR WA E EHLAL 7 2019 4EE 2024 4F 6 HIRE O/N FIFIR XK, Friggsisin T .

1. MFKHE Shibor 7 b (1 BE B i1 2085 3 ] A BILAE R 2 (1 B 1] ORI 22 5 3 B\, PR S8 AT —
By 22 o KB S 5 R BLECHE L — i R R S0k sh M RRAE o 33X 150 B L R M AR AT T P R 3 XU 2 T a3

2. FIH EViews X O/N HEAT /0T, KIEARAE—B 2270 A B 5 RO RRVERAE, B S35 B AE G
P, BRAESF T BA T 2 . EIESRRF, BE R0 CRIGER” RHE, &ML EZRR S, HER
H “WBEhEE” . HiEid GARCH(LDERERLEG E KM o+ p=1.074002> 1, UiEHRGEIFHER 2T
BB BARRENERHE, BEGE R TR IR, F28 R B R N B A e ik, (s
SR ) 3 B 1 e AR K

3. JEId VaR THEGE SR IR ML ARAT DS R 28 XU 7E R B R e i A IR S 5UR, B8 . X
R B AR 1 B0 HA RRLR I, ol B SR, TN I KU S e 2l Skbk ok, (R AHEEZ R, HRATX
R 2 IR 1) B B T BATI AR R A R . B ARAT IR A G A 2 B b, AMER|F 4F GARCH
TR B A, VaR A BTH B RU,  tHEERRRR A7 X B R R B 1R AU R RO SRR, R — A
FEINARTHT R (R 20 R AR AR, DATE B i I B AR SR A2 K T 40

4. BUREIL

() AR X B R AR BT A

H AT X HuiE e R e 21 3.0 AR, TMIAE G Rh U X B BoR Qe N BRI . Sk BBAL 5y« 2240
ST T XBREEE T ATEEINE . AT UCIKERRE R, N A GRS, TR A S L e
TR 5y e 31 BARARR AT FH XIS B 2R G L A S IR 25 75 T A 4 KL 3 o (R LA B XA VR 22 IR
DXCRBE AN R AL TR, S X BRI P RE PRGN, X 7R EBUG K G RIS, R
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AXHBER R ME TR . XHEERE 5y h SOE R, BE—BESAN, AHES, ZHWREL, Ak
[, PRIAE 5 X075 7 E RS BB RS, NS 5 E—1E IR, AR RS T, BHEL S
faragarey

(=) MV ERAT BN X B (1 BB 7

7 MY R AT EERR RN B0 I B 1T SCEEROR B BURTHIE IT, INsR BB AT AT, ARARE B EL ) < 5| 4
WD H . — Iy HARAT AT LA S IXHUEAR G RS A m s & 1, NI BUEBER, BRI,
s INGE B ST, TR HEN 5, ARG RLARAT, (R R ERAT R R s,
R M ARAT REARA S5 S, AR — EAN T ERES, 2SI et i X BE N IR, s 8 &,
PR S 5 E BrAE N e, B 9mARAT HA

(=) T M ARAT A DX BRBE A B 30 KU 5 42 4 4

e MY ARAT T TS AR AR R X HRE AR ARAT 7 T AR S 5 7T DU R 2 vt s A1 sAC KA At S5
BRI R R EREARR, KN OVRATHUER R R ERAT M ENXRERS L, &
ANEB IR R 5377 G A R AR AR 0 A%, S I THSEATL A TH AR B, mT DA RIS SR LR AR B (8 B 7 A7 fo sk 1
BRAT AR BN DURR R 987 R 1 R I i e RS, s A5 R AR B B AT R, S B AR A 36
HIBe B REAT LB PER RS, S BN R U B, IXAE e R s TR SRR B
B, TR A E EIE A R, SRR AT DOREAERI RO, A SN E AR FE X U,
i I S WRAE B 7 D iR, shaAS BB S AR A . T AT AT DU R Ml ARAT Bh A ) EEA
FRABUBNE SR 1 UL B iR, 0 T M) R XU A Py BE A B R S

SE 3w
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