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Study on effects of investor sentiment and stock market
volatility based on mixed data
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Abstract: According to the view that investor sentiment has an important impact on stock market vola-
tility, the traditional GARCH-type volatility model with investor sentiment has the problem of efficien-
cy loss caused by different frequency data modeling. Based on the mixed frequency data structure, a
generalized autoregressive conditional heteroscedasticity mixed frequency data sampling model with an
adaptive weight function ( GARCH-MIDAS-adapt) is used to estimate and forecast the comparison of
daily volatility of the Chinese stock market from three perspectives of different industries, different
sentiment states and different economic stages. The results show that mixed data structure with adap-
tive weight can better explain the long-term volatility of investor sentiment on the stock market, and
different industries show significant explanatory and predictive power. In addition, in different indus-
tries, the impact of depression on the stock market is larger.
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Fig.1 Tendency of closing prices of 10 industries and investor sentiment index
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Table 1  Descriptive statistics
Ak P bR Rk L ONIE /ME ADF Fi % LM K5
HETR -0.01 1.82 0.00 8.69 -10.53 -14.36""" 300.30 """
A1kt 0.03 1.87 0.07 7.98 -9.65 -13.84""" 511.527"
Tk 0.02 1.67 0.03 8.22 -9.46 -13.56""" 567.05 "
[ 0.04 1.69 0.09 6.82 -9.68 -13.79 """ 453.59 """
H 7 0.07 1.63 0.12 6.70 -9.00 -13.97""" 397.31"""
B2y 0.06 1.69 0.08 7.36 -9.00 -13.43""" 486.79 "
4l 0.03 1.65 -0.02 8.68 -10.28 -14.58""" 258.17 """
5 0.04 2.09 0.10 7.40 -10.23 -13.94""" 353.01"""
A 0.02 2.00 0.13 7.66 -10.53 —-14.27""" 501.15"""
NH 0.01 1.46 0.02 7.04 -8.78 -14.19""" 630.05 """
IS 41.08 6.54 40.98 65.06 30.49 - -
e T A BIFRIRTE 1% 5% 10% KV ERFE, TR

2.2 GARCH-MIDAS-adapt #BISZ{F 45 R

DR SR AR SCEE B B 53 B 45 2517l 9 BIC fHH A
Wit Fo5 50 K T 28 s N R, T LA A [
SRR 12 41 o R AR IR A 5 B
FAEL R PRI [ 1 5 I s A
2.2.1 BIANHE K &% 49 GARCH-MIDAS-adapt 4% A

fEit 4R
AT E 2 1S VR WA TR

X 5] A% GARCH-

MIDAS-adapt #7H Hy g 151 ABCR #1251 GARCH-
MIDAS-adapt #7380 M1, 28R B8, & M7k 24 6
B2 HARIUH A IE SR R AR K B s i 45 58
T 2R BT BB i LT . 2802 Bt
WY T AU RSO A, A B IR TR 5 B B
SR TR 282 H I i 35 3l 5 W 5K, A5 e ML,
%2,



& PR AR B %
£2  SINEFEWE GARCH-MIDAS-adapt BEfEiH25 R
Table 2 Estimation results of GARCH-MIDAS-adapt model with investor sentiment
Wi H AER i Tl ik H 3t 3] Sl fil fE AH
I -0.0247""" 0.0157"" -0.0092""" 0.020 1 """ 0.0643""" 0.0511""" 0.0256""" -0.013""" 0.0061""" -0.0021"""
(0.0000)  (0.0000)  (0.0000) (0.0000) (0.0012) (0.0004) (0.0003) (0.0000) (0.0002) (0.0000)
a 0.0636""" 0.0067"" 0.0720""" 0.0627""" 0.0692"*" 0.0510"*" 0.0726""" 0.0428""" 0.0674""" 0.0740"""
(0.0000)  (0.0000)  (0.0000) (0.0000) (0.0000) (0.0009) (0.0003) (0.0000) (0.0002) (0.0000)
B 0.9230°"" 0.9187°"" 0.9109"*" 0.9317°"" 0.9137""" 0.9462°"" 0.9164""" 0.9505""" 0.9099"*" 0.9186"""
(0.0000)  (0.0000) (0.0001) (0.0000)  (0.0000) (0.0007) (0.0001) (0.0000) (0.0003) (0.0000)
m 0.2862""" -0.5061°"" 1.2755""" -0.5703 """ -1.004 9 """ -4.5134""" 0.8122""" -1.3533""" -0.730 1 *** 0.593 8 """
(0.0000)  (0.0000)  (0.0000) (0.0000) (0.0031) (0.0092) (0.0007) (0.0000) (0.0005) (0.0000)
6 0.0193""" 0.0390""" -0.0102""" 0.0372""" 0.0467""" 0.1260°"" 0.0036""" 0.0612""" 0.0494""" 0.0006 """
(0.0000)  (0.0000)  (0.0000) (0.0000) (0.0048) (0.0002) (0.0004) (0.0000) (0.0000) (0.0000)
y) 9.998 8" 2.0217°"" 4.1879""" 9.5628""" 5.361 17" 1.0002°"" 13.8249°"" 2.6973 """ 29.9954""" 5.5456"""
(0.0004) (0.0000) (0.0003) (0.0000) (0.0001) (0.0018) (0.0059) (0.0000) (0.0127)  (0.0001)
LLF -4999.29 -5070.04 -4760.01 -4787.48 -4814.64 -4856.02 -4739.67 -5519.85 -5378.36 -4163.01
BIC 10052.43  10193.99  9572.57  9627.89  9682.02 976420  9532.48 11093.99 10811.61  8377.12
LLF beta ~ -5039.64 -5112.00 -4795.36 -4827.71 -4856.92 -489.74 -4779.60 -5565.89 -5424.59 -4196.36
BIC_beta ~ 10133.28 10277.99  9642.68  9708.57  9766.80  9845.20  9612.83  11186.60 10904.04  8§443.85
LLF_g -5616.00 -5675.50 -5299.3 -5348.30 -5361.35 -5389.86 -5317.45 -6107.24 -5936.75 -4704.38
BIC_g 11263.95 11382.95 10630.56 10728.55 10754.65 10811.67 10666.85  12246.44  11905.46  9440.71
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Table 3 The contribution of investor sentiment in GARCH-MIDAS-adapt model
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Table 4  Estimation results of main parameters of GARCH-MIDAS-adapt model for 10 industries

R AEIEES M1 M2 M3 M4 M5 M6 M7
RETR 6, 0.0193*** -10.606 1*** -0.0035"** 0.0317*** -0.0033**" 0.018 8"*" 0.000 5
0, 0.023 1°"* - 10.274 8 *** 0.018 7
6; -10.270 2***
Mk 6, 0.0390*  —-1.9614"*** —0.0004"** 0.0008** -0.0006 0.041 3"  -0.002 2"
6, 0.038 7" -1.918 4*** 0.039 4"
0, ~-0.999 9"
Tk 6, -0.0102"""  =3.9239""" —0.0022*** 0.0009*"" -0.0022"*" 0.0042*"" -0.004 1"
6, -0.011 6" -3.9880""" -0.0127"*"
0; —4.065 2"
] ik 6, 0.0372**" -0.5533**" -0.0037" 0.0391°*" -0.0033"" 0.0656""* -0.0017
0, 0.0156  —3.404 1*** 0.043 3***
0; -5.754 9"
HB 6, 0.046 7***  —9.619 5" —0.001 4™ -0.0037** —0.0005"*" 0.046 9*** —-0.001 0***
0, 0.031 4% —9.746 4"** 0.041 7
0; -9.509 8 ***
[ 25 6, 0.126 0*** 0.6393*** —0.0020""* —=0.002 7 """ 0.000 3 0.106 3 0.000 7
0, 0.109 1*** -6.787 2*** 0.119 9"
0; -7.187 5°**
Sl 0, 0.003 6"  —-1.5066"" —0.0020"** 0.0360*** -0.0032""  0.008 8" —-0.0020"""
6, -0.0447  -1.646 6" -0.027 2***
0; -1.9322*
fFE 6, 0.061 2***  —-0.926 3"** —0.001 2*** -0.003 8*** -0.0007*** 0.0851"*" 0.000 3***
0, 0.0412*** -~ 11.360 3 "** 0.007 8***
6; —-0.999 8 ***
HfE 6, 0.049 4***  —-0.999 7*** —0.000 8" —0.001 6 -0.0007*** 0.0385 ~0.000 7
6, 0.040 3*** = 14.399 9 *** 0.0323*
0; -14.101 8***
2 H 6, 0.000 6**° —-8.3525"*" —0.0009"** 0.0377*** -0.0011"*" -0.0069"** —0.0015
6, -0.0121" -8.2737*** -0.0183***
6; —-0.997 47"
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Fig.2 Measuring the contribution of economic sources
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Table 5 SPA test results of predictive ability of single factor
and multi factor GARCH-MIDAS-adapt models ( P

value)

SPA(MSE)- SPA(RMSE)- SPA(MSE)- SPA(RMSE)-

WERRA R E EY R RRFARERT  WRT  BNT  SWT  ZET
GARCH-MIDAS-adapt #6781  i%HllAE 145 F GARCH(1, B 0.2728 0.1211  0.0671°  0.0192"
VR, A R e MR 0.000 0 0.0000f’: 0.0312* o.ooooi*
G AR ORE 25V U TR B OB R % U SO
3R, B00E 341 26 00 AR XS IRl U stk 17 i 0: 1309 0: 115 7 o: 74 oiooo 0+
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Table 6 Estimation of main parameters in different investor sentiment states
—_ I NIS >0 (/=K C1) NIS<O(fik#% 1] C2)
BH M1 M2 M6 M1 M2 M6
AEVH 0, 0.024 3*** -9.8391°""  0.0336°"" 0.108 2°** 17.360 4*** 0.150 3
6, -8.154 17" -9.2156"""
e 0, 0.060 8 *** -2.206 177"  0.068 57" 0.110 47 9.999 9 *** 0.213 2
6, -4.6335°"" -33.838 9"
Tl 0, -0.032 8" —4.186 877" 0.01247" 0.106 2** 9.999 9 *** 0.059 5"
6, -4.263 6" 9.639 6"
] 35 0, -0.003 2" -3.1806*" 0.065 9 " 0.050 3" 9.999 3*** 0.087 3"
6, -5.4105°"" -10.030 5"
ERA 0, 0.062 1" -2.909 3" 0.064 8" 0.003 9" 2.711 5" 0.030 5
6, -4.390 47" 0.227 2"
Bz 0, 0.0739°"" 0.8369"""  0.096 2" 0.108 5°**  —-2.999 9 *** 0.2252°
6, -5.388 9" ~11.1529**
4l 0, 0.019 8 *** -3.978 5" 0.029 17" 0.088 5 39.999 7*** 0.0854"
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6, -12.976 2" -8.100 0
AH 0, 0.003 8 *** -3.1772°"  0.0119°" 0.0997°"*  -9.999 7"** 0.067 4"
6, -3.104 47" -8.3114""
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Table 7 Estimation of main parameters of two sub samples

2009.01 -2015.06 (T1)

2015.7 —2021.02 (T2)

(TR A EIVEE2 3¢
M1 M2 M6 M1 M2 M6
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Fig.5 Contribution of different economic stages (ratio 1)
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