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Exploring Risk Factors in Stochastic Process Models of the Interest Rate Market

Zhang Xin, Li Wentao, Dong Shuaigang, Cai Xiaona®
Hebei Finance University, Baoding, Hebei 071000

Abstract : With the continuous development of the interest rate market, stochastic process models are widely
used due to their randomness and volatility. However, due to the limitations of the era when the
models were proposed, the initial models did not consider too many risk factors, resulting in a low
degree of model fitting. But with the development of the times, the risk factors considered by the
models are constantly increasing, improving the fitting degree and prediction ability of the models.

To explore the degree of influence of risk factors on stochastic process models, this paper first
compares the differences and fitting quality among different models through theoretical analysis
and selects some models for empirical analysis. In the empirical analysis, the actual influence of risk
factors is explored. Then, by introducing the GARCH model to explore its handling of risk factors,
the risk factor handling methods of stochastic process models are obtained. Finally, risk factors and
transmission paths are analyzed from macro and micro perspectives to explore the possibility of
optimizing the fitting degree of stochastic process models, providing a reference for further research on
the chain transmission mechanism of risk factors.
Keywords : interest rate market; stochastic process model; comparative analysis; risk factor

515

BEE BRI AR, ANMDSFISRIEERZ HE <, YU ALEN 5 A SIS A FIR 2 W /52 2Rl . T 28
NBERTFIEEIER, FIEETIAESATE, M, FENUS AR R I R R R S i A W S (T i AR PR 7 DL b HOR e

FIAT, O R — RO ST PO T T BT T SAERTSE, WA= . TR, SETR s
VG, HAp Bt " FI Vasicek I FEA LM F X SARELRIEST CDS @Ml ; FEERK ¥R CIR A1 CKls AR 3 [ L F
ETAFEIIFIRBETIAESHT; 5 X —eRIARBEE © I IRIE TR XU 57085 28 5 AR B | NAESOANFI 3O, sy P kXU 57
¥ = — 3" BN A EIORIR,; PRAE s R IR REN LS R A IR [ ( TVP-SV-SVAR ) #, LM iAF]
FNSATFHT AR 2L B SR EAT W] SN ARARAE s KA SC a8 B L2 M — i A% 16 | 237 Hamilton—Jacobi-Bell—
man(HIB) J 2 A3 1 (R ERS I 0R 3 AR SR R RN PR ARG SR 5 )22 0 LPR BSOS RIS LRI A (L HE 40T, SRS
F il B A BT SUERTSE T LPR SO 5 N BOR G SIS A FIBORACR 2R R 5 T HIMAEZE RN S5 A

MBER: AXRRFEUFIGIME —ERIM: HEEH, B2/t — It EERRERTI IR RYERR .
R EA: K& (2003.07-) , B, Wk, #/: HeEEmE, FhH. A8, B0 ThemFk, il £8EF.
AR BANE

202410 | 021



£27%1R% | ECONOMIC EXPLORATION

HHUCHD G 3R W BIRISS R 130T HIMUHEZE 1 B B LR 238 IXURSHIN FEEASE TR I ECAE 7 ()R 38 UG S e SR, 25381 1 —Fhhe oA G-
7 T A L1 25 XL B0 107 28 JXUBG: S0 T30 Chiara Sabelli™ 45 A F— B Tal e [ 8] AL HIM AR SEEU T sl 2 i 37 UG TS
flitt; Chuangwei Linfil Li Zeng™ iBid Ho-Lee Hisz ¥l — 77 22 A SR S e U R AL & DUUE ZURTIY s Fred Espen Benth™

SEAFINHKRUEIF, R HIM AR & QMBS T, @ MM s Tl S, Baffel.
T LRI, REEFICHE TR S TSLRM T, TIASCE el SCIREEIR 77 i NSt . st sk, R e
P RUENE, BEGRREE . BOAN XUS PEE E DA% A NN [ AR R L AR TN IR b, S5 AT RE RN R e P X R

T Hik, IR AT GARCH AT S AN F AT
TP BT DY

T3¢ GRACH I KU B F AL ETT =05 B

S A PR AL RN

—. MEGZPNEINESEEEET RS

BRI RIS, FISRATAE P S E A XU A B A 7
SN, TREALIE AR R 5 I [ 228 A X
AT, AR AR R, BN BRI R B4
. HRREFRZEF. BRSNS (AR
BAZERME, BTEMRHEZES, AEHES (FEREL) .
FVUUMIREI QAT R, BN AT 5 R Y PR 22 A A
527, EIUHURIEIRARE R BT IR e I S (T )
BIE B B RS B AL, SR b TR R B T
WA, BTN & SEPRL.

F 1. FERATG TR R 5 B R g,
e KN B AN RETT

HORATs | HRIT | ERY P A )
[ | e v |
HA ] H
Vasicek | ZHIH] e M. SRR ptibayss
KA | AR |, T
CIR | TeE | TR *gfiﬁ'ig%ﬁm ﬁﬂ:,;;ﬁ‘cek
ffE | HsfEEa s -
o | | R | AR g | R, B
W | mé it .
Hu | g | ST P S s
S B e ] e
e | et | O
g | PR | BRI | IO T | RMFR
sorgvicds | Wizt st el
Gaussian | Bty | T TUAMD | IEBAARIL . | o
WM | sy, | PRETITS ) SRIRER, W | e
NEENE | dairtske
P .
Ly | EL | s | ZPECE B
BT s ppupie, 5 i
s | asnn | S
sty |

Mt LU EL, BERAUR e 25 e R s, AF
IRAERARAN G TR . TR G R A DA, KRB E 4T

W BT, BRI IA SR T R AR AL (A
Vasicek. CIRAll Ho—Lee ) F|Z K FKZHmA (41 Hull-white,
BDT. HJM. LMM) [{i#Ast g, BRGI AT RIAET . ST
TS . LPR. LIBOR., SHIBORZE, {SFIZ AN
[ ZOIR TS ebEr Eoal PN 1] e 4 TN A s I BN (eSS E N
ZRFEACN, TS RIS 52 . ZMBOR . T

022 | INTERNATIONAL ECONOMY AND DEVELOPMENT

Bmshtt, SR, ZOE TR A B T WA
SO, L, ASTRILIE T RS 7, RS R B4
BRI E TN, ASCHATIEEI AT .

—. FIEDGIHENEEERSHES

(—) BIELES SR

N T RGBSR EZE S, A SCEIT H B RN R
TR AN IR TR A, BTTa e
g, TR HRAT R B SR AR RS MR, A T4 A7) 5
Wi Bl R ARG R P HLE R AR e, BLORRE A 1y LI ]
MZAFAEFIEE (5_SHIBOR) A~ H B A RN, FEASERE A
20064710 A 31 HZ 20234F12 A 31 H. 5B 8 E S5
(I TR AN R, FRARSAL 5 207 ASUINE (HREIR: ik
5) 0 T HEHRE L, ASCH T T HiAE ST

TR MG R B PH I ER ] 2.336, FRIEIRZEH 0.058348,
WA RE A HOH R 1 R W R R S R LSRR 2
o =0.839476, J7% o’=0.70472, P HIEESATE  Erh; &
FE1.679, Ut WIRE AR s I ME SR 4 B Ay A B P 25 (m EH
1.027, FEAMURA IR, WUTTIIRI RS2 AR mATK

(=) REFFISITES: GARCHIERREISRIRIELIER

H T R A 5 K A D N SE A8 15 T AR ] e
B RIsgm, B, RSO IRGTEENUE RIS SZ AT ALK
W BB im B R, 51 AR RLF B 4T85 1) GARCH A5
BT HT. GARCHIRUBIR G411 75 25 P AR, JFRGRT
TS B AN BRI A A (5 S R (ATl . BOAE
15 ), BB IR RS B N & 1 T 28 T4 5 5 18
UL, GARCH R e 7 LA N XS R TS R LR &
SN, AT DASE GRS S i i 2 R A

R FENT GARCH AR RIS AN AT b XU R 7 I AR FR A
X GARCHHIPE TR % o

GARCH [ — {2008 -

H=w+av—1H_+B v, (1)
SRR HEFT R R S HO: % T F R HL: %74
B PR MR I A SR R BT A S B R AR A T



fue, Hh P{E50.032, ACFRFE, % H, ZTFR TR
WA T 5L T ARCH AU RS, 455 0% p /N T
0.05, UMGFFAE ARCHALRE, Wt HHIZ T A AEAE IS [F] P2 5113 Bl e 42
RS, BBEE. GARCH M,
SRABISRAS .
H,=0.295+0.451v,_H_,+0.509v_, (2)
K2 2200 GARCH BSRL LA RN S, R Gaiig

m

BT 5

%,

oz 5

o

2

b=y

w1
YRRHRENBAENNIARNUANENRERNAS
SECgECSECaEEgBCgEEREEESE
LIy R o s s s R L e s
FERERRRAREERERRAEEERERRERAEREERERE

----- FEinEiE HENE
> [E2 GARCH1&EY

(St JEIE I 2 I Bl AN 5 R S AN AT A XU (R
TMNGEESONTERE, ANE N BN T2 58 T N %
AR 4 (107 ZE AT 08 JRARRE P IR i A A Tl Y
B AT IR SR IR AT AR B R B A
GRS ZBR L, FEHAMNG SIS, SOl G R

FT GARCHERY, g BRI AT AL 200 T F 5111
HISZNE, AT AR HEFT T B2 RIR sl LS R anE 3
F7Re

K 3], FE A A LR TIONAI, RIUEEh ROk, M
P 2 LR SZ BN R AR SE IR ZE RIS, 45 SR T {f [l A0
L, B, ZeaaRZ0NE, GARCHBR AR M 25 R
ity ARCHAN GARCHALIE, FFAE KU R 7o e i T s Al
EAET, XGea% T ERECE. T2 5ET8 . EAE
WU SN R ROZR 5 5M0 , AT

SHIBOR Rate Simulation Over Time

— Simulated SHIBOR Rate

SHIBOR Rate
&

) 5 ) 7 100 135 150 175 200
Time Step

> E3 R FEENLER

ORI G FEE L GARCHARAL T HAB P LI AR A 10 =
BEJGUR2 GARCH BALAE T XU PR 0 AL T4 AP A A A XL ]
TFHIZEE MM NGE SR T R, (EA AT A KU R s
BRI o IME, ATTSEBURSERLG o X BRI TR X

1 22 5 SR LS R G B T 75, HOZX M A TR 4
KIS (BIMZESERIEAS, Ta2 55 KRS ) 598k
HU AR K e S B 22 . KB LR, TR e A
EHEIS, T GARCH R AESEL LT OHLEELL TS o

i

™

~

TR FRAHT, ASCHAR R RS BB T RS, T
FEERAEAI, MR R T RD, Vasicek BIBIEE AR, 1
GRS, CIRBEEIZ MR AH, WUSEERT Vasicek A,
Z T RFERFLLL HIMBSEC 6], KM R 1, A%
WAl B R 7, I AR, AR (R R AL
FRAMWE . XEWEILIS BTG R SR B ¥ H 1%
QU K, HELAIS 505 RN R 40w AR, (HEEL
IR R 2 BT B KRG DR T AL S AT I, AESEpR
N7 FH H B B2 ASTT AR XU PR SO S BRI RS T IR,
GARCH BRI A B el KU T2 G LA F 457 22, AR
{3 J52 R F B3 PR ) SR s R FE R RN, AT IR 3 B M A
N, SUERENUE RIS, AR T EE ), Rl G
o,

BeJiF, TN R R R LR O R A, AR AR

SN BEN U FEASE ALl A 0 UG BB 7% s 12, IR 7
T AN SR R D077 T /- DTS I AR S B s BT
TSI RPN A L A AT R TR S (A P e s ZE D st PR Bk ik
QEERIN B A s I B E 2, T A E RIS
BT, BRI, FrPASIANAMBE T, SEA T, T
NATEALANE A T, GG 3RS MR BN 7, e S
KAFFARGES Z AR,

2L

XA . HT Vasicek IR CDSEMBTIZE [D]. 4K ,2024.D01:10.27012/
d.cnki.gdhuu.2023.001174.

2] JH bR F B T RIS AT N Y SEUE T — 56T CIR A CKIs B (1), 22 PRI 245¢
4R (AR ), 2015, 21(02): 22-25.

[BIXI—frg | RBexs . AHE: . KEERRS R I M - Be S S6E
[J]. HRZFFFFE , 2016, (12): 25-35+132. DOI:10.13516/j.cnki.wes.2016.12.004

(41 BREEZE N [ B 170 117 470 1) 250 N A A 32800 A FE e T 5 (07O L) (A e 5 s ek [ 1-
7.2024.https://doi.org/10.19851/j.cnki.CN11-1010/F.2024.04.235.

[SIKHE |, JKILTE , WREE B8 Vasicek FIZFIMR R B U0H 0 5 ORI (). 1 A
FGETE,2023,39(02): 239-258.

(6] T, ARERSE | 350G . FISEiTA I 5 fi S e T
ARREHRFB I 1] SRMEVF ST ,2023,38(04):55-73.

(7125 & B, 1 52 R — Bl HIME 28T 9 1 258 XS 96 8 1 3 0 36 D)4 1 Tt 2
2 ,2016,30(02):195-201.DOI:10.13587/].cnki.jieem.2016.02.024.

[8]Chiara Sabelli; Michele Pioppi;Luca Sitzia;Giacomo Bormetti.Multi—curve HIM
modelling for risk management[J].Quantitative Finance.Volume 18,Issue 4.2018.
PP563-590.

FT BRI

[9]Chuangwei Lin;Li Zeng.Mean—variance Portfolio Selection Problem with Vasicek
Stochastic Interest Rates.Proceedings of 2018 3rd International Conference on
Society Science and Economics Development(ICSSED 2018).

[10]Fred Espen Benth;Nils Detering;Silvia Lavagnini.Accuracy of deep learning in
calibrating HIM forward curves[J].Digital Finance. Volume 3, Issue 3—-4.2021.PP1-40.

20240 | 023



