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Abstract

China is a country with a high degree of dependence on foreign trade, and the large fluctuation of the
exchange rate will have a significant impact on China’s economy, and accurate prediction of exchange
rate volatility can provide a certain reference value for reducing the exchange rate risk of foreign
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trade and investment of Chinese enterprises. Therefore, this paper selects the daily closing price
of the Hong Kong exchange return rate of RMB/USD from January 3, 2022 to July 15, 2023 as the
sample data, using the in-sample data from January 3, 2022 to June 30, 2022 to model, and using the
out-sample data from July 3, 2023 to July 21, 2023 to forecast to evaluate the predictive ability of the
model. The results show that the IGARCH model is the best fitting model, reflecting the long-lasting
impact of offshore exchange return rate volatility of RMB.
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(1986) [2]K =i ARCH H 24 J N IRBY GARCH #88Y, ¥g 2% 1 5 22 e e i Bk 22 O Joasdk 2 5640 i %
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Runkle (1993) [5]42H T TR GARCH % (TGARCH) 2% JE R FRbi 2 sk fz i fh 22 57 . A SCAd ) GARCH.
IGARCH. EGARCH =M AT REAR N . FEARSNEBL 8T, PR H BT -

GARCH AR X [ [1] )9 %At 57 5 ZE 157 (Generalised Autoregressive Conditional Heteroscedastici-
ty), —Fr GARCH(L, 1)ER AN .
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Hor, v NISER TR, o NI RE . BN e M55 % of FEEURT HHIN o WINPT 64
(ARCH Ij0) I |- — M /7 % o 1 (GARCH 1) .
IGARCH 7 X FR)F% 5))°F-7 15 %4 (Exponential Weighted Moving Average, EWMA), HAFEAI4 R
f AL+ &
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GARCH B8 & RET o RECZ ML 1, R bl BA RREE . A 2 | a5 mi
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EGARCH (Exponential Generalised Autoregressive Conditional Heteroscedasticity) & M GARCH £74: i
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Table 1. Descriptive statistics of the daily return rate of RMB/USD
F 1. ARMETLLEBWERNG IR

Giit & GiitHA
Mean 0.0330
Minimum —2.1025
Maximum 1.3433
1st Quartile -0.1735
3rd Quartile 0.2628
Median 0.0291
Std. dev. 0.4237
Skewness —0.7303
Excess. Kurtosis 3.2924

Observations 378

0 100 20 %0

Time

Figure 1. Time series plot of daily return of RMB/USD
E 1. ARMETTCER B ztE F5E
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N M HIK 244 0.0330, FrAEZE N 0.4237, H&/MAKE-2.1025, HAMEEZE 1.3433. fhE
—0.7303 FIHIZIEE 3.2924 BoRBHRAEESR A, MAREER, 6 SmEUE S Ain— B E. i\

FH(E 1D)EREERAE RENSR, FRUZ0T AT
3. HEBVENT
3.1. ERMHAIEM ARCH YA

TR GARCH, & ZEX R #H TPttt . A ADF R4 R s W& 2. ADF test WRFt

Table 2. Augmented Dickey Fuller test
52 2. #5 Dickey Fuller 138

i Il 5HE
No constant —22.71 -1.95
Constant —22.69 —2.86
Constant and time trend —22.78 -3.41

P
0.00
0.00
0.00

TE: AE 5% F /KT ERIRFE, BlERIET1EE A R SRR
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Figure 2. Squared series of the percentage changes in exchange rates
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Figure 3. ACF plot of daily return series
El 3. BRI ACF
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Figure 4. Partial ACF plot of daily return squared series
B 4. BWEEFSFFIN PACF

2 R NRMICHR ARG P et e s, M 2022 45 1 H 3 HE 2022 42 6 H 30 H It 378 M4
o FY B FEAR R I 8] 7 51 PR A R 1SN . 4 3 R ZMFEAR ACF B, RoR 7 51 A AH G
4 WG F T PACE B, Wonfa K1 spikes, REJULET R 1F 5 & FFIM KM, A —2H ARCH
R, WA 2R Ljung-Box Q(m)AEEE (7 3) P-value #B42 KT 0.05, WIRFHEAFELE R ERIF LN, il
AT LAE T ARCH 2GR 4G5 . Ljung-Box QA () LM (1) ARCH RN 656 4t it Bt P-value #4320 T
0, ULHAFFHIH IR M) ARCH 2N, AT LA 7. GARCH #i%Y,

Table 3. ARCH effect test of the RMB/USD daily return rate
3. ARMETLEAWERE ARCH MR

Orders Ljung-Box Q-statistics LJung-Bo>§ Q-statistics ARCH LM
Q(m) Q“(m)
5 7.028 57.138 26.945
(0.218) (0.000) (0.000)
10 14.53 99.719 69.027
(0.150) (0.000) (0.000)
20 29.15 166.84 82.28
(0.084) (0.000) (0.000)

3.2. B¥ b

Table 4. Parameter estimation of the model

F 4. BEMSHMAIT

GARCH(1, 1) IGARCH(L, 1) EGARCH(1, 1) SIGNIFICANCE
Mean equation
c 0.040 0.042 0.047 v
(0.020) (0.008) (0.012)
Variance equation
v 0.005 0.004 —0.264 v
(0.026) (0.075) (0.000)
0.193 0.207 0.252 v
@ (0.000) (0.002) (0.000)
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0.789 0.962
B (0.000) 0.793 (0.000) Y
0.277
y (0.050) Y

FH DU R b 20 6 e AR AT L Ao 5, $E GARCH-M #57,  S448 J5 FE A 5 7 R 1) R BUE 5%
AP RHEEEZER, ERS] ARCH T A2 %5 GARCH T & ¥l i 2 F1o 0.982 #£iF 1, INAWKEIR
TR A, FEE ST IGARCH ., 4 IGARCH AL, [FREMIME 7 LA SN 05 FE I R BUE
5%7KT NS B E . B R RRAEEALAT BN, B 5 G EGARCH #44Y, KA R4{Eh 0.277, FFH
5%/KF T RE N, W Eh T REAEEAT AT 28 . = PR () 0 18 2 MM 7 2 R BOE A2 I3 J R R BUE
5%7KF- T #B 42 2 3% (1) (SIGNIFICANCE), 5 B Y #2 78 73 FHid 41 GARCH-M. IGARCH. EGARCH
SRR () RS R 4 FoR.

PRANIRE (LLF)FI AIC J2& PR B S 5 A B f i T I 2R 48 bR o TH B 7 =MLY LLF A2 AIC 1fH,
DL 5 LA T (P00 F2 . EGARCH AU LLF ik, 1H AIC f#k . GARCH-M 5 IGARCH
) LLF. AIC ZHIR/IN. NEETaFr KA, NN IGARCH AR My i &3l o =Y (K AL SR 1B (LLF)
AT AIC AE TR Frzs (3 5)»

Table 5. Goodness of fit of models

=5 REANMEE

GARCH(1, 1) IGARCH EGARCH(1, 1)
LLF ~157.562 ~157.724 ~167.266
AlC 0.854 0.850 0.916

X IR AR AL SR 22 7 B EAT Ljung-Box Q A% 5 ARCHLM £ 4. NORMAL 4. X briEft,
W72 7 HI T Ljung-Box Q 536, SiitE ) P-value # & KT 0.05, ULHHYITC R HAH M. XThruEtbrk
Z2 7 P AT Ljung-Box Q 46 & ARCHLM #5536, P-value tH#f4&KF 0.05, Bt ARCH 2% £
B o SR 5 e 0 IS a5 267 Z1 1K) ARCH &8, AR 7840 FIUE 41K . IB K IRdE 46 R840 A, i
a7 A AR S R ARV (2 6).

Table 6. Residual analysis

6. RES
Ljung-Box Q-statistics Ljung-Box Q-statistics ARCH LM NML TEST
Q(10) Q%(10) F JB
12,568 7,532 0.732 21916
GARCH (0.248) (0.480) (0.693) (0.000)
12.419 7.788 0.766 22597
IGARCH (0.257) (0.454) (0.660) (0.000)
12.890 7.564 0.787 28.076
EGARCH (0.229) (0.477) (0.646) (0.000)

BT UL 7 0 = A RS T R 2 e Al A GARCH-M. IGARCH. EGARCH FERIFEA Py
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Figure 5. True value and estimated value of daily volatility within the sample (3 January, 2022~30 June, 2023)
B 5 HANBEEHEELESHITEQR22 £ 1 8 3 H~202346 A 30 H)

3.3. REFREE S

NHERR VTN R AR R TR0 R, BRI R 22 d /N BRI, EAT AR AL TN BE 3 VPAN o AR AR A TR £
WA A 5 FEAS P BIN(Back Testing). A< 40 &% 245 Tl (Static Forecasting) < 2 47 5 TR
(Rolling Forecasting). FEA#hi% AT (Recursive Forecasting). FEAs#MZEZ) T (Rolling Forecasting), il
s HHFEAR N BV E N WILE IIZREE , AT BB IR M A i - — ANk 07 2, 5 TREARSME, DUE &k
FEAIN & I AEARSME B — I ORFFREAR R EAE, BEANBR I — D, JLEASFIFN 15 &, 19
FIFEA MR W 2600 07 ZTME . A SCRAIZFIT %, 355 GARCH-M. IGARCH. EGARCH ##
RUFEAAMEE 2023 4 7 H 3 HZ 2023 42 7 H 21 QL 15 MEEh 7 Z R BME, 5 RS EBHTE
BILLE (4] 6 W)
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Figure 6. True value and predicted value of daily volatility within the sample (3 July, 2023~21 July, 2023)
E 6 #ANBERMERELESTNEQRN23E7 A3 H~202347H 21 H)
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Table 7. Statistical error results of out-of-sample data (3 July, 2023~21 July, 2023)
7. HAIMNIRGITIRES R (2023 F7 A3 H~20234 7 A 21 A)

Jikg FHRRE Y BTRIRE frr LS E oy iR fF
GARCH 0.409 2 1.161 2 0.246 2
IGARCH 0.387 1 0.992 1 0.208 1
EGARCH 0.416 3 1.179 3 0.236 3

MIRIRRE, LW TILEXTIRE MAD. 357 IRiR% RMSE, BT H48%t 1y Lk %= MAPE,
IGARCH HHRHRHUAS 1 iR AL M TINRCR (7). F34h IGARCH #57 AIC {EAE = FirS i i th /& (R o
IGARCH LR f Al AUl A B R LAY, S 1 N B T B e A et 1 40 30 2% 52 b B AR A

4, g5ig

B, WA EESR M BE, 2RI R R & EE1, EGARCH FIALH R &t &
BEN, BRMEATL AR ARCH R, B = 28R HRE A43E 5 7801

HW, PERINEZNTRI, IGARCH BIHE] EWMA, AIC fH /M5 LLF LT, FEASMTIIHE
Wi 4845 MAD. RMSE. MAPE /247 f]. IGARCH A T e i Bk . £ 22 H T IGARCH
PEAL S EWMA R, A 58 o 3th 20 1 % S vl o (07 6825 T8 ol e 1k o

B, M= SRR AN AR O A R AT, PO AR TR, RROASEER,  RBE E E TA] 0) 2
K, TIGE ST T RS, 75 B ah 2R BRI SN DA
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