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Abstract

Empirical research shows that economic policy uncertainty (EPU) has a significant impact on stock
market volatility, while stock return distributions exhibit significant time-varying higher moment

CHEHAEE

SCESI M KW, BIETT, S, BRZEAR. IR R AR BORA E M S IR A FLD]. GiitAE 5N, 2026,
15(1): 283-292. DOI: 10.12677/52.2026.151026


https://www.hanspub.org/journal/sa
https://doi.org/10.12677/sa.2026.151026
https://doi.org/10.12677/sa.2026.151026
https://www.hanspub.org/

KEE %

characteristics. Traditional volatility models often fail to effectively capture these features, leading
to underestimation or overestimation of stock market volatility. To address this issue, this paper uses
the CSI 300 Index and the Chinese Economic Policy Uncertainty Index (CEPU) as research objects,
and constructs a GARCH-MIDAS-SK model incorporating time-varying higher moments based on the
Gram-Charlier expansion (GCE). Furthermore, the CEPU index is introduced to construct a GARCH-
MIDAS-SK-CEPU model, aiming to analyze the impact of economic policy uncertainty on stock mar-
ket volatility in China. The empirical results show that stock return distributions significantly exhibit
time-varying higher moment characteristics, and CEPU has a significant positive effect on stock mar-
ket volatility. Incorporating the CEPU index and time-varying higher moments improves the model’s
predictive performance. Moreover, the DM test results demonstrate that the proposed model out-
performs traditional benchmark models in stock market volatility prediction, providing a more ef-
fective tool for stock market volatility forecasting.
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Table 1. Descriptive statistics of the sample data

® 1L AR G

Bl ¥ifE bRt 22 P e JEE J-B LQ(12) PP(9)  ARCH(12)
CSI300 0.000 0.014 —0.642 7.775  3338.969%** 33.808*** —55Q79%** 165 824%**
CEPU 0.011 0.437 -0.132 5.457  40.978***  §3.550%** —22 037***
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Figure 1. CSI 300 index return series
E N B 3 Lz
B 1. JPIR 300 RN EEFT
1000 |
, --- CEPU
VA
STA
|.| i [ ,'IIA| N !
n [TV AR n Hi
n ntoyy oo I "
& fonn o
1o ld ",’ 1 [NV A
aart Y [ -
i T ot g
] Tyl v [T
i AR Y ting YT
1 [T 1 oy oowm
I [T oyt A T
600 [ 1 [ [ ! v
IR 1 1] v ! ,( nt tH
IR Al [ \ Ll H
5 ’l /N ni ] Vol R
oy [ Y i v ]
& ] |7' I Al i
Y A ! TRV "
nolou ! v '.'
oo VA Hy ',
. k YT 1 Y i
h 1 iy ! !
I noooan !
v~ (A (W A 1A !
[ [AEAVALE AN
oy gy VAR Vi !
Wil N uola
o A A i l|,’
200 Wi |" u o ,'I ||‘ 1 I”l y H
] v y oY O \
[ nal Aoa s doviv g H
WA AAS N
oYV "\,' PO v
] RV \
v
0_ 1 L 1 1 1 1 1 1
2010 2012 2014 2016 2018 2020 2022 2024
Date

Figure 2. CEPU index logarithmic difference series
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Table 2. Estimation results of parameters
2. BRHBUER

ZH GARCH GM-RV GM-EPU GM-SK GM-SKEPU
u 0.0004*** 0.0003 0.0003 0.0003* 0.0004**
a 0.1000%** 0.0879*** 0.0665*** 0.0830*** 0.0796***
B 0.8800*** 0.8988*** 0.9335%** 0.8995*** 0.9203***
m 0.0000*** 0.0001*** 1.1764%*** 0.0001*** 0.0421***
0, 0.0451%** - 0.0232%** 0.3461
o, 0.68098** - 0.0434%**
o) - 14.9992%** 7.7181%** 15.0002%** 13.0136**
w, - 18.0013*** 8.7066*** 20.9999*** 14.9829%**
o, - - - - 8.0321***
o, - - - - 8.9576%**
%o - -- - —0.0558** -0.0374*
% - -- - 0.0315 0.1459
72 - -- - 0.0649*** 0.0553**
S, - - - 1.9225%** 3.0071***

) - 0.3918** 0.0826
S, - - - 0.3141%** 0.1750**

LLF 8170.81 8174.05 8189.06 8265.04 8280.45
AlC -16333.61 -16334.10 -16364.11 -16504.09 -16528.90
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Figure 3. The trend chart of real volatility versus predicted volatility
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Table 3. Volatility forecasting evaluation results

3 3. KENERFMITMNEER

it MSE MAE MAPE QLIKE
GARCH 6.1338e—08 1.4313e-04 4.9398e+00 1.4467e+00
GM-RV 6.0562e—08 1.4129e—04 4.7632e+00 1.4242e+00
GM-EPU 6.0285e—08 1.3986e—04 4.7934e+00 1.3884e+00
GM-SK 5.9918e—08 1.3452e—04 4.5360e+00 1.3952e+00
GM-SKEPU 5.8417e—08 1.1975e-04 3.0759e+00 1.3880e+00

3 BN T AR S S BTN F AT . TR, SR TSR AR 2
Hro 4 GARCH MY TINS5 RBAT- 2%, Wil AR Re 08055, 5 B S a2 MW B 5ok Al
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3L VIR MFEAR SN PN 25 IR, IR AT LAE ., GARCH-MIDAS RHAILE & Fh AN F AR
(K451 5% R AME 250/ T GARCH #E7Y , Bl GARCH-MIDAS S5 74 %of [ 16 i 5 28 14 T 2% AR T4 48 GARCH
R, AN, GM-EPU HEAUAT GM-SK HE7YAH Lt GM-RV #5574 35 B AT AR 45 25 s 80l , & W51\ CEPU
FEHORN I AR = Y BB G A BN AR IR B R T e . 05, SR AT A4 AKE, GARCH-SKEPU
Y P45 2k R B B T T SRR, B GARCH-SKEPU 7Y B Bt A Tk B o 5 B2 B 48 U 51
SRR 3 A% H R I 25 R AR i B AR 5 2 DR BUR AN PR B B2 .
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Table 4. The DM test results for each model
4. ZERR DM BIEER

it MSE MAE MAPE QLIKE
GARCH 0 0 0 0

MRV 2 1445 1477w 1.6873%% 2 2561 %x*
(0.0000) (0.0000) (0.0000) (0.0000)

SMLEPL 2.7667%%* 2.0111%%* 146015 5.1469%%*
(0.0000) (0.0000) (0.0000) (0.0000)

SMSK 6.4315%%* 2 154%x% 1.7175%% 5.8358%+*
(0.0000) (0.0000) (0.0000) (0.0000)

7.7593%%* 2 33g%w* 1.8639%*+ 5.8702%%*
GM-SKEPU (0.0000) (0.0000) (0.0000) (0.0000)

e ROy DM KRG AIME, F55 0908 DM RIRI PAH, ***RRTE 1% % EMHKF FRE.

MR 4 h S BIREARSN TN ) DM RE36 45 vl k0, 7E 1% 2 E MK, B DM SGiit &40 3%
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FOTIS, ABFBURANE S A S AR A L T S s R A5 H 2 EMEMFN ARG S, BAERAR
I GM-SKEPU #% ff) DM #5428k, B GM-SKEPU REAL7E Fil i #5302 5 T B B E 1)
ke, BRI CEPU $i 4 i A% sy B0 (1 [F] B 51 N B8 32 35 SO A 28 (1) 0 S 2R TR RS 2
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HET YRR AR WA, DA v [ T W 2 A 3R 3D A B R AR I B e BUR AN E X B i
BEEREEmAALE] . AR 300 FRECNFEABEAT SR FO R I, FEAR YAl 45 R I 2 B BUR AN 1
XHBETEh B A 2 IR AR, HUSE SR A RN AL s B AR R R RO B35 ARSI SS R B R, A
TULE DM 36 i T 2R, IRAE T 51\ CEPU I A2 iy B RE N 3 T sl 2 RS B2 (A Rtk . A
FAMXMTTIERJZ MR T GARCH-MIDAS SRR R4 52, O R MR SR AN 2 Vo IR i e sh i
WAL SR 7B SCUE SR . WEFCSS RSB 5 M B T TR T 37 XS S A ) XU B R
HASHNE, RN thoy)E 8456 2 BRI 5 00 2 700 s SR AL 00 T 3 KU TS i 7l ™ g 1)
BRHELL

E&InE
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