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Abstract

With the acceleration of the internationalization of the Renminbi and the deepening construction of
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domestic financial markets, both the bond market and the interest rate swap market are increasingly
garnering attention from diverse entities. The interest rate bond market serves as one of the barom-
eters for public interest rates, while the interest rate swap market is a crucial mechanism for risk man-
agement in financial institutions. Both markets, influenced by similar factors, exhibit akin reaction
mechanisms and share a complex dynamic interdependence. Characterizing this interdependence is
vital for the refinement of financial markets, the enrichment of policy tools, and the strengthening of
risk management. This paper employs the t-Copula model and the DCC-GARCH model to discuss the
dynamic interdependence and volatility spillover effects between China’s interest rate bonds and in-
terest rate swaps, using data on one-year and five-year government bond yields and swap rate returns.
The findings reveal not only a dynamic interdependence between the two but also significant mutual
influences and volatility spillover effects.
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EAMARIX — FEREIZ B AE BT AL S ) iz 8 . — i —JC Copula B4 C (%, *) %
PR LURER: 1 SOE0N[0, 1] 20 R H 4R 3. XRENLAR R u,vil L C(ul)=u,
C(v.l)=v. Hu,vEE8H— o mmEn, 2H0<C(uv)<l,

I 22 Copula FM /& IR — TR, BIFERIAAR 5C R B [R5 e 31 1 IS 22 1% . Patton FTBLE
¥) Copula FEAL7ER: 2 t-Copula B 4|72 K FH o AR SCHL I P IX — a7, 76 Al B A4 — 7T t-Copula
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SR ARHE, BV AR R . 9 T ZIE XA 28 A A0 (045 45, F5 246 ] GARCH M, iX
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Table 1. Descriptive statistics of main variables

* 1 FETEMZIHER

AR A A e 22 e JiE i % /M wKME
G i B 3055 2.938 0.725 3.363 0.525 0.790 5.309
— AR E A 2 3055 2.704 0.692 2.831 0.479 0.887 4.250
TAE A R 4 2872 3.352 0.617 2.966 0.381 1.490 5.391
T 1) AR 2872 3.227 0.495 2.812 0.245 1.773 4.529

3.3. BRI

N T HIRIX 4 A G R A7 S AP AR FEIX AT A AR A I, BAASRATR R KPSS #a5.
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Table 2. Stationarity test of main variables

F2 FETETRMQE

A WRRZE R 1% (lEFHE) 5% (16 5HE) 10% (la5HE)  P-value TR
AR R 11.8 0.216 0.146 0.119 0.000 o
— A [ iR % -4.690 -3.430 —2.860 -2.570 0.000 i
FLAFE AR R 4 —4.948 -3.430 —2.860 —2.570 0.000 %
T i ) -4.064 -3.430 —2.860 -2.570 0.000 o

3.4. BEXKIEE ST

NI R EAR R B A S, BATRA Portmanteau (Q)AE IS HEAT HAHIGAR LG, 12450 1 SR AR &
N CFRIITEEMR” , RIGEERAE 3 PR, 4 AR P-value HI7E 19%1H 48 5 e, RIIAS

SRR 4 A B B PY MAE LM AR, O AU B R RO GE i o R BT (.
3.5. iR SR T-Copula R SHEHER

FETY S SR R AE AT VR R GRS, I P LAt FU 8 P I B BT i, A stata #E47 2
HASTHAITHSRL tT AR B (B 25460 73 Dy 1 AR3TR 5 AR3IW R, 5 4R IR B S B AR S A,
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N 5 s

DOI: 10.12677/ecl.2024.1341125

80

T RIS IHR


https://doi.org/10.12677/ecl.2024.1341125

Table 3. Autocorrelation test of main variables
%3 FET=ERHEXKRE

AR HE Portmanteau (Q) statistic P-value
— A 103,400 0.000
L. — 1R 2 e 159.517 0.000
— AR E A 2 160,700 0.000
L. — 4301 [ i 1) 2 1225.581 0.000
TLAE A R B 96,437.364 0.000
L. LA 2 H 46t 140.562 0.000
AR E ] 3 166,900 0.000
L. Tu A A ) 772.895 0.000

Table 4. One-year GARCH parameter estimates
= 4. —fH) GARCH & ¥4+

- ARIMA GARCH
fa %t
AR1 MA1 AIC k b c a THHE  AIC
-0.8144  0.8963 -0.1564 0.2527 —0.0640 0.9726
— AR R T 3.6708 3.3031 3.0438
0.0285°  0.0242" 0.0176" 0.0304* 0.0185°  0.0070"
-0.8157  0.8884 —-0.1408 02040 —0.0464  0.9795
— 4 H A5 3.2550 3.3031 3.0438
0.0370"  0.0304" 0.0167° 0.0251* 0.0150°  0.0059"

e RN 1%H) RE K.

Table 5. One-year time-varying t-Copula model parameters

%2 5. —4FHARTZS t-Copula 2B

i A% t-Copula
SR i 4% normal

7V Tt
P 0.8020 0.5506 0.664
4.3615 —1.1589 —1.4157
—1.3451 —3.1222 —1.1057
a 0.0840 3.2313 3.4418
LL —1047.6 —1070.6
ALC —2049.4 —2141.3

R LA Y, S50 p SR I — A7 H R A A0 — 4 30 ] 5 1€ 3 o 46l 55 7, 7E 55 % normal T (11K /Ny 0.8020,
YERTAE t-Copula FHIK/N N 0.5506 F1 0.664, KT 0.5, XFe4r&£MH: P ¥ = FER RIS, H
AR HELE S B L MK IB 22, MMFRATT LUK, P& A1 B3 B AR PE

A RATAT LAE 2, 7EHS A2 t-Copula B8, AHIC R EL p 1K/ MHES T8 normal 5 FT A%, 1X
RO PR SR P AE normal At 0 ATIE UL N, AE(EE AR SCHEMT B ) 25 5 1k, IX SRR B T X I sh &
AT AR A, AR RATAT LA : normal 7EiZA5 00N, AT BE 2 il 98 7 2 18] ) 3h A4 4 T A 2%
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Figure 1. Time series volatility of one-year interest rate bonds and interest rate swaps
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Figure 2. Five-year interest rate bonds and interest rate swaps
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Table 6. GARCH model coefficients and their significance for interest rate bonds and interest rate swaps

F* 6. FIRRSFIEEM GARCH BB AR R HEZM

Bl 4 brifE 2 Z {4 P-value

A1) 0.649 0.015 42.34 0.000

A(L,2) 0.562 0.017 34.00 0.000

A(2,1) 0.857 0.008 104.39 0.000

557 JIR) A5 5 R R 4 A(2,2) 0.774 0.012 66.31 0.000
GARCH A4 B(1,1) 0.771 0.018 43.64 0.000

B (1,2) 0.730 0.019 38.15 0.000

B(2,1) 0.856 0.014 63.10 0.000

B (2, 2) 0.835 0.015 54.23 0.000

AL 1) 0.797 0.012 64.33 0.000

AL 2) 0.714 0.016 44.44 0.000

A2 1) 0.877 0.008 105.41 0.000

K 1 4% 5 R A(2,2) 0.818 0.012 69.70 0.000
GARCH B S B (1, 1) 0.867 0.012 71.76 0.000

B (1, 2) 0.865 0.013 67.66 0.000

B (2,1) 0.876 0.012 74.99 0.000

B (2, 2) 0.887 0.012 76.85 0.000

4.3. RERKXRIH

ESCHIA T R SR TSRS S A T, R R R BRI 2 B4 2 (R B A A K 0% R AT SIS A
RANFESR . S T PR A B3 Zh SO R, #E—DiEH DCC AT I8

DCC #5783 B, R IR S 4 R 2 45 . K 3R 2R T R0 R SR A0 o R = 4 2 [, AR
A1 PP 31 b 5705 Z2 B Eh 1, BEIS B AR AL RO DL[9]. BV E S PN b B3 O sl = SAFAEA IR L

XEFEXRE o M g HANSEIAE, WASEIAEIEB A E R ATk, LER/NT 1,
M HAMEAREENT 1 I, I 18]35 PR BCE s 2 I 8] RUBE B ARS8 JR s A . 368 7 A6 8 40l s 17— 4RI
H 5 IR A AR TG R, A TS5 R BB PSSR R [ ARR _E AR S B A R ) R

S8 o F1 B, SRR E ZHA BB NIISEL, o 7 RIS I AE ¢ RECHE RS T &
(AR AE L, B AT SN AS A D¢ REUE MR AR b

Wz 9 fan, AR E AR ZEA6, 7RI SR A G R 2L, 40l 0.437 F110.601, W3
BIE 1%KF R . KIAMA T, RIS B HANR) 2057 2 (B sl AR DG, B R N R, XA
BB EIEFRKIANGE O NI B0, 25 I0vE S R A SR P K. H AN ZE ARG, A
KA PNV LKA ¢ R BT B M 3P AR, IR DO R I T, PR B 7 P 3 mT DASE in R

DOI: 10.12677/ecl.2024.1341125 83 TR 4TS


https://doi.org/10.12677/ecl.2024.1341125

b

il

BN ESUE DOpIRIsRZ /R

Table 7. Estimation results of the DCC (1, 1) model for one-year interest rate swaps and interest rate bonds

% 7. —EHIFIRE R SFI%M DCC (1, DERETHER

ZH ftiiHE 7RIS Z1H W
a 0.025 0.005 5.13 0.0000
B 0.952 0.008 113.86 0.0000

Chi-Squared = 120.27

A AN VAN VAN
Wald Jk & £z Significance = 0.0000

Table 8. Estimation results of the DCC (1, 1) model for five-year interest rate swaps and interest rate bonds

8. HEFEMIFREHREFIRM DCC (1, DREMEITER

ZH ftiiHE PRifEiR ZME wEN
a 0.028 0.006 5.07 0.0000
B 0.956 0.009 103.75 0.0000

Chi-Squared = 230.04

R O L
Wald e K Significance = 0.0000

Table 9. Dependence results of the DCC (1, 1) model for interest rate swaps and interest rate bonds

9. MEREHEFIZERB DCC (1, DRBBKRAXRER

A PRtz ZMH EE
R 0.437 0.030 14.75 0.0000
KA 0.601 0.036 16.70 0.0000

P 3 R 4 73 50l fR 2 1 T At AN [ 391 B R 2 B e RR 2 £ 2 8] f 3 A5 AH 5 REGE B 0 -

R OLR, AT, XM REOLT, MRERELE 0.300 2 0.600 XA HVEFPY, (HAHEL
TR OLN, BEeE BN, el ERMEBOyES, FEst 0.700 LLT, RN, DI BEshH
VEATS R BRAE — S YRR Y

KWHEOL T, PRV, EZHAHLT, MR REAEELE 0.200 £ 0.800 IXAXIAVEHE A, LT
WG DL, BENERE R, X5 8 WARMERE, RMNBN. EHABEIHREE LRE, KPR
FE IS TS, T IS PR KRB AR T KR R, R O, BRI

EREFIR, FIZRGAIRIZR TR 1322 8 5 P S sh I RFEE I 4k, 38 AT DU BRI GATR 2 5,
erli I 2 (A7 AR B 3 M0 IR 1 (B AR OC R o XA B A AR 5 28 DR IS 1) 45 A4 A g8 2l it 0ONEFR) 7 [ m]
LA ARA X 0 o

S AR 25 T e 2 T PO 95 0 i 800 171 5 A () (1 B PR 5 R AT AN [R] R I o R 39 R0 R 24 T 4805 )
AT B RN IR, AT RedE DU T AN R A A BT I A T R R A R
BT 37 B 5y 32 B HoAd EAR R . ELAE I & 22 8] 1 B A AR 0 AR BT M 2 22 18] 14
AEMKKRES, KIPSSMIRK R BEEE PR FILE e T LN s 2 5% A0
BV T DX 70 A [ A ) 24
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Figure 3. Plot of dynamic correlation coefficients for one-year interest rate bonds and interest rate swaps
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Figure 4. Plot of dynamic correlation coefficients for five-year interest rate bonds and interest rate swaps
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