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Abstract

Since the outbreak of the US-China scientific and technological war, the United
States has imposed sanctions on several Chinese semiconductor companies, including
Huawei and SMIC, preventing their development in the industry. It has had a huge
impact on the Chinese semiconductor industry. Due to the occurrence of US-China
scientific and technological war and a series of Chinese government’s policies, the stock
price of China's semiconductor industry fluctuated greatly. The purpose of this paper is
to explore the fluctuation among various segments of China's semiconductor industry
chain (upstream to midstream and midstream to downstream) from the perspective of
industry. This study collected the data from November 1, 2016 to March 25, 2021 and
applied GARCH-MIDAS model to analyze the spillover effects of semiconductor
industry chain. In this study, we collect the closing price of 13 listed Semiconductor
Companies from eight IC design companies, two wafer foundry companies and three
Assembly and testing companies, and build a Chinese semiconductor supply chain
based on the currenttechnologythat the companies can be achieved in the annual report
of'the company. Based onthe GARCH-MIDAS model, the empirical results show that
most of the IC design companies’ fluctuations will have significantly positive volatility
spillover effects on wafer foundry companies in the long term during the US-China
scientific and technological war. Low-frequency fluctuations in the Assembly and
testing companies will have significantly negative fluctuation spillover effects on
Assembly and testing companies in the long term. The results confirm the spillover
effect of stock price fluctuations within vertical semiconductor supply chains.
Therefore, when makinga portfolio, investors should consider the long-term fluctuation
relationship among different links of semiconductor industry for the purpose of making

appropriate arbitrage and hedge measures.
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Y X m a B m 0 w BIC LLH

-0.101 0.022** 0.939***
SMIC 2594.390 -1284.730

(0.135) (0.013) (0.022)

GARCH(1,1)

@1 -0.122  0.013 0.985%**

HuaHongGrace 2420.180 -1302.460
(0.102) (0.013) (0.013)

. -0.148 0.000 0.938*** 4.164*** -0.069 4.807**
SMIC SinoWealth 1367.898 -667.199

(0.174) (0.027) (0.049) (1.601) (0.052) (2.380)

_ -0.173  0.011 0.840%** 4.217 -0.157 2.791
SMIC GOODIX 1372.423  -669.461
(0.192) (0.058) (0.099) (2.777) (0.207) (1.982)

L ) -0.145 0.000 0.952*** 3 583*** -0.025 7.052***
Y SMIC Allwinner 1371.914 -669.207
(0.188) (0.050) (0.072) (0.978) (0.017) (1.914)

o -0.211  0.011 0.866*** 1.706*** 0.007 7.215*
SMIC JingJiaMicro 1372.924  -669.711
(0.195) (0.063) (0.079) (0.454) (0.009) (4.043)

) 0.115 0.060 0.000 5.229***-0.076** 5,254***
HuaHongGrace  SinoWealth 1529.830 -748.164
(0.236) (0.057) (0.146) (1.129) (0.035) (1.813)

=Y .

P -
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2~ #é%)i“ mﬁig}; {HAC Jfgr__ig.;;;o dkk | kk | ok )\ sj.Jg\, i ’&_1% ~ 5% % lo%ﬁjiﬁ%“,kig—r m%ﬁ%']ﬁt o

42

DOI:10.6814/NCCU202101157



%04-6B ¢ LR ALFIR L ERE Y RGP 0 ok k

Y X M o B m 0 W BIC LLH
-0.101 0.022** (0.939**=*
GARCH(1,1)  SMIC 2594.390 -1284.730
(0.135) (0.013) (0.022)
-0.136 0.000 0.999*** 0. 573*** -0.012*** 11.854***
SMIC Glaruntech 1374.651 -670.575
(0..176) (0.000) (0.000) (0.198) (0.003)  (4.349)
-0.186 0.000 0.994*** 1.733* 0.027** 1.822***
SMIC Solomon Systech 1374.298 -670.399
s (0.180) (0.003) (0..004) (0.888) (0.012)  (0.531)
B 019 0043 0295 6.661%**-0.115%%* 1 065%**
SMIC CEHTCL 1360.667 -663.583
(0.172) (0.096) (0.213) (1.397) (0.035)  (0.143)
) ) -0.192 0.000 0.968*** 0.652 0.038** 1.000
SMIC Chinagci 1374.244  -670.372
(0.180) (0.014) (0.010) (0.493) (0.017)  (0.636)
i
1~ #4847 GARCH(1,1)}%] 7 2 GARCH-MIDAS 7] éhig3- % » H ¥ 2 F iz @ @i X F 58 5 K=12-

2 HERET ol U HAC RIEGE o %55 v %5 30w 4 7

2
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-0.2536 0.308* 0.691***
HTKIXA 2671.300 -1323.180
(0.174) (0.158) (0.148)
-0.1223 0.0131 0.985***
GARCH(1,1) JCET 2420.180 -1197.620
(0.102) (0.013) (0.013)
-0.0767 0.051* 0.93g%**
TFME 2447.100 -1211.080
(0.095) (0.029) (0.040)
-0.334* 0.000 0.907*** 1.832* 0.007 1.513
JCET SMIC 1388.462  -677.481
(0.183) (0.030) (0.025) (0.982) (0.021) (1.547)
-0.192  0.000 0.893*** 1.251** 0.021* 2.815%+*
sewrc e TFME SMIC 1410.148  -688.324
S (0.185) (0.041) (0.060) (0.520) (0.011) (0.887)
-0.289% 0.000 0.000  5.053 o 1.000%**
HTKJIXA SMIC 0.070%** 1296.71  -631.605
(0.168) (0.045) (0.068) (1.215) (0.027) (0.143)

o
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-0.1223 0.0131 0.985***
JCET 2420.180 -1197.620
(0.102) (0.01299) (0.01348)

-0.0767 0.051* 0.939***

GARCH(1,1) TFME 2447.100 -1211.080
(0.095)  (0.029) (0.040)

-0.2536 0.308* 0.691***

HTKIXA 2671.300 -1323.180
(0.174) (0.158) (0.148)

-0.151 0.000 0.986*** 0.852** 0.011* 1.000
TFME  HuaHongGrace 1405.921  -686.210

(0.191) (0.005) (0.001) (0.343) (0.006) (0.741)

o -0.271  -0.015 0.000 2.499*** -0.009 3.846*
¥ % HTKIXA HuaHongGrace 1304.851 -635.675
(0.167) (0.039) (0.063) (0.402) (0.006) (2.112)

0.313* 0.000 0.999*** 0.914** 0.009 3.958
JCET HuaHongGrace 1383.793  -675.146
(0.184) (0.000) (0.000) (0.426) ((0.006) (2.722)
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% 4-8A ¢ EPLEREED AALFIF L L ERE HP FRE AR Rk

Y X u a B m 0 w BIC LLH
0.245% 0.057* 0.942
SMIC 3055.96 -1515.320
(0.129) (0.031) (0.035)
GARCH(1,1)
0.067 0.048 0.942***
HuaHongGrace 3220.80 -1597.740
(0.167) (0.033) (0.046)
. 0.45** 0.14*** 0.736*** -0.504 0.075** 1.664***
SMIC SinoWealth 1947.162 -956.286
(0.219) (0.043) (0.073) (1.449) (0.03) (0.443)
. 0.461  0.210 0.290 0.302 0.188*** 1.000***
SMIC GOODiX 1953.869 -959.639
(0.297) (0.216) (0.239) (1.009) (0.070) (0.165)
el e ) 0.554** 0.241 0.314 0.051 0.064** 1.000
T EEY P SMIC Allwinner 1944.721 -955.065
(0.255) (0.210) (0.221) (1.465) (0.031) (0.783)
o 0.333 0.136***0.768*** -2.430 0.106** 1.031***
SMIC JingJiaMicro 1950.678 -958.043
(0.235) (0.038) (0.041) (2.266) (0.045) (0.231)
. 0.245 0.112 0.570*** 2.649* 0.013 1.000
HuaHongGrace SinoWealth 1982.870 -974.139
(0.294) (0.082) (0.152) (1.512) (0.034) (7.192)
EESE
1~ % #4382 7 GARCH(1,1)#-3]2 2 GARCH-MIDAS #-A]éhiz %% » B¢ - EEEREXOFed 5 K=12-

2~ 3250 el B HAC IR o k% Fk kD ul k7 4 1%~ 5% 2 10%0A8 -k T kg F 4 o
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Y X u o B m 0 w BIC LLH
0.245% 0.057* 0.942
GARCH(1,1) SMIC 3055.96 -1515.320
(0.129) (0.031) (0.035)
0.465* 0.255 0.277 2.773*** 0.016 3.491**
SMIC Glaruntech 1956.464 -958.936
(0.262) (0.209) (0.198) (0.503) (0.016) (1.497)
0.296 0.000 0.995*** -0.357 0.014*** 1.589*~*
SMIC Solomon Systech 1932.757 -949.083
R (0.284) (0.000) (0.000) (0.316) (0.004) (0.679)
- /T 0.414* 0.132*%** 0.733*** 1.655*** 0.022** 3.743**
SMIC CEHTCL 1947.230 -956.320
(0.223) (0.042) (0.059) (0.529) (0.009) (1.687)
] ) 0.486* 0.247 0.214 1.050 0.060** 1.000**
SMIC Chinagci 1947.69 -956.550

(0.271) (0.239) (0.220) (0.817) (0.024) (0.418)
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Y X m o B m 0 w BIC LLH
0.080 0.076%* 0.877***
HTKIXA 2976.39 -1475.540
(0.132) (0.034) (0.055)
0.145 0.067*%* 0.853%**
GARCH(L,1) JCET 3081.81 -1528.250
(0.155)  (0.025) (0.049)
0.178  0.061* 0.906***
TFME 3029.49 -1502.090
(0.139) (0.036) (0.056)
-0.002  0.066 0.933*** 0.133 -0.011** 4.571**
HTKIXA SMIC 1707.016 -836.212
(0.184) (0.047) (0.004) (0.902) (0.006) (1.858)
o 0.020  0.049 0.95*** -0.068 -0.006* 5.356
¢ EHT g JCET SMIC 1784.107 -874.758
(0.227) (0.030) (0.032) (0.632) (0.004) (3.422)
0.043  0.000 0.999%** 0.964*** -0.010%** 2,981 ***
TFME SMIC 1775.356 -870.382
(0.196) (0.000) (0.0) (0.172) (0.002) (0.783)

=T .
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1~ #4382 7 GARCH(1,1)#-3]2 2 GARCH-MIDAS #-3]éhiz %% » B¢ - EREEREXOFcd 5 K=12-
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Y X m a B m 0 w BIC LLH

0.145 0.067*** 0.853***

JCET 3081.81 -1528.250
(0.155)  (0.025) (0.049)

0.178 0.061* 0.906***

GARCH(L,1) TFME 3029.49 -1502.090
(0.139)  (0.036) (0.056)

0.080 0.076** 0.877***

HTKJIXA 2976.39 -1475.540
(0.132)  (0.034) (0.055)

0.052 0 0.999*** 1.076*** -0.011*** 2.464
JCET HuaHongGrace 1785.655 -875.532

(0.215)  (0.000) (0.000) (0.271) (0.003) (1.832)

0.034 0.000 0.999*** 1.206*** 0.011*** 2.790***
J Rt s TFEME HuaHongGrace 1781 -873.204
PR F (0.200)  (0.000) (0.000) (0.224) (0.002) (0.991)

Q0% 0.081** 0.918%* 0.287 -0.015* 4.243*
HTKJIXA HuaHongGrace  0.042 1708.729 -837.069

(0.192)  (0.034) (0.034) (0.901) (0.009) (2.471)
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