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Abstract

In the analysis of portfolio risk for financial assets, describing the correlation structure among
multiple financial assets becomes one of the key factors in determining the optimal portfolio
weights. In quantitative research, accurately characterizing the asymmetric tail dependencies
among financial assets is particularly crucial. The article conducts empirical analysis based on the
daily logarithmic returns of the CSI 300 Index and gold Au9999, employing the Copula-GARCH
model and Monte Carlo simulation method. The research findings indicate: 1) Under parameter
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estimation and testing, the t-Copula model demonstrates the highest goodness-of-fit for the corre-
lation between the two asset classes. 2) Using the Monte Carlo simulation method to estimate
portfolio risk, when the investment ratio of CSI 300 and gold Au9999 is 0.3:0.7, the Value at Risk
(VaR) is minimized, effectively reducing losses and mitigating risk in extreme scenarios.
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Figure 1. Logarithmic returns time series
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Table 1. Descriptive statistics of daily logarithmic returns in the sample data
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Figure 2. Frequency histograms of logarithmic returns for SSE 300 and Gold Au9999
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Table 3. Parameter estimates of marginal distribution models
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FHIGE5 14 1Y) Copula BR . ) F AN G i M2 81 3 i 46 5 (1 50408 7 91 1 57— J¢ Gaussian. %% 4 t. Clayton.
Gumbel. FrankCopula #8511 H S5, @i RS AMERE AIC, EREHILH Copula pRE. HE 4
AI43, ToA Copula BRELRIAH XS B THE Y N IERL, TS SIS A B IEAH GG R AR BT
PRRRGE = (A RECR K, AT IR FHAS [R M 55 77 % A3 98 20 6 ] DA B8 XU . AIC 3 FH T XA )
AR FEATELS, AIC {EBR/N U DL S AR Pk Er, BIC I U [F) 2, LA [ A Copula B %)
AIC UL K BIC {, 453 7R t-Copula ] AIC F1 BIC {E /)N, BiH t-Copula XJ 7% 300 F1 Au9999 (1] H
o B 2 2 R AR AR S5 R B B A . TR 4% t-Copula BB A — 3 RIBC A 43 A B BOR AR 15 2 471
[ (R AH SR 4544

Table 4. Parameter estimates of copula models
%= 4. Copula BHUE LR

E=0720 Gaussian Copula t-Copula Clayton Copula Gumbel Copula Frank Copula
Parameters 0.01 0.02 0.03 1.02 0.2
Kendll 0.01 0.02 0.01 0.02 0.02
AIC 14 -16.41 0.07 -1.15 -1.28
BIC 7.37 —4.86 6.04 4.82 4.7
Loglik 0.3 10.41 0.97 1.58 1.64

DOI: 10.12677/0rf.2024.141053 577

|
>

% M

®


https://doi.org/10.12677/orf.2024.141053

RIR

() RAREREEATERFELAES VaR

ERBTH G YR 300 FIEE Au9999 HIRE 737N 0 Ml-w, RHZRRISHELE, HEB
10,000 /X Mi#33 i Copula-GARCH B — 40 A /5, # Hk I 9 57 U s Z2 40, 10979 300 U
AN, BE Au9999 Wi E A, , MIHBBHAW R H A r=wr x(1-w)r,, BEMAIHRFH. 0
PRI EL AT, 45 BIEK TR 95%F1 99% 4% B 414 VaR fH. M3 5 3l I3, AR ERS
KPR, 2 we(0,0.3) I, BEE YR 300 FRECHREBCE MG N, BBAH G VaR AW, 2 we(0.3,1)
I, Bl YR 300 FRECE EACE KGN, R A VaR AN IN. R 300 TER A A T E
5 RS E (VaR) Z [AIAZAE AR AR AL 9% &R . W1l 3 FoR, Bl )% 300 ELE 3 I0, VaR A4/,
KB e/ ME G SOTFERI . ST 300 F13E 4 Au9999 (i A I AR E N 0.3:0.7 i, HAEKME
AE 95%IM B AR /K T A 1.131%, £ Q9%EF/KTFy 1.844%. 752, TE4TTE 95%H1 99%I1) E /K
PR, AR AT A2 A XU IS T 3 B B KA R 0 0 1.131% 1 1.844% . AT HARMEMF,
PR 300 N4 Au9999 1t Ll 0.3:0.7 B, BEMETE AR 1 150 T e KRR F5E k2> 452 2 HHL I

3.5

—=—95% VaR
3.01 —*—99%VaR

00 02 04 06 08 1.0

Figure 3. Portfolio VVaR values at different confidence levels
E 3. TEERKFTRAELES VaR &

Table 5. Portfolio VaR values under different weights
F#5 TRINETREHLES VaR &

AFEEKT T VaR {H (%)

95%VaR 99%VaR
=01 1.2097 2.050519
®w=0.2 1.145639 1.889985
=03 1.131488 1.843936
w=04 1.171305 1.948081
»=05 1.258721 2.07608
0=0.6 1.381885 2.26009
=07 1.501069 2.57137
0=0.8 1.691788 2.867298
0=0.9 1.880441 3.168304
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5. &

ACKH Copula-GARCH AL 300 FEEUFN 2 4 Au9999 1) H X i 28 23347 SEUE 7 #r, B2
XTI BT H A s AT A G b, R ARG, BR. B RENSRTHIS . K
IR H GARCH(L, 1)-t BEAUHHAT A 2 A A i &, A S HUS TH 45 3L 0 & o At € )5, R FH AN [A] ¥ Copula
R Z1) ) 2 8 7= 2 [ AR DR R o FEXHSEBLEAT S B T MRS58 2 R, W t-Copula BEEL T %
FERIA DR R RINE R A s, TEMLRE RS b, (BAE 2R 8 7 (¥ R AR OC R AR X FR IR, BTG RAEF KL
SEEBRME DL, X P28 R I 48 ) 2 K B Bk T RT R e R AH SR . FEPR R R R B A AT AT )
FEhb R, A SRR RIS BRI A R AT 5, EEBGA AR T HARRE S, M9 300 3%
4 Au9999 HEIE LI 0.3:0.7 I, FERINME VaR /s, BESETE MRty 1 10 T 5 R FEE ks> 453 R T XS -
T 45 Rl RIS 5 B 5 R A3 B A0, S [ 7T 3 A [ 93 7 2 IR AR AR DG PR R AT 2R 0 70 Hr 15 XU, 8 o LA FE
B X AT RERE RS B B SR AR S AR S, RS R NS B R . R, R E AR
T 2 /TR I TR A, B PR R ARG, DUESR KM . BRIk, AN RIS B A S ik
(RIF AN IR B 3 T 5 R B2, o Bt 3 AT S R
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