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Fig. 1. Granger causality network of Shanghai Stock Market: (a) Before trade war; (b) after trade war.
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Table 1. Network topology index.

BT W2 AR AR TR

T

Trapg 674 6.544 6 0.064 2.56
o
L

1500 14. 4 14 L.
FrgE 1900 14.563 0.143 97

BA 5 BT 1 N 45 285 4 I R NS5 R4 8 A 2R T LA
i, ARG AT S R 2 I
5 674 HME] 1500, 75 5 22 6] Al 1 55 28
N, SR AR BE R FOR 1) 2.56 1803 1.97, A
UE BT IR AR AR IR, 45 B i Rk
[ 0.064 H4 Mz 0.143.

3.2 SHfEIT

G2 AR Qe S EAG TR R T
PSR 1) B FEHL R AE RRHE]; 2) B fEHLES
() B2 AN [RPAR S s iR . B 2 8 Se Xt
103 /M HUT AT AR E A dihn e AL AR 3 45 []
— B IE] T AR ECHE N, 158 — 4% R R ARFE BAE B
IR S, anlEl 2 B AR5 I o B R B
B R T S SR s [) R BB AL X 42,
e F BT DUE VR DIERETT 2 B AMR by, e
P BERN Oe i #E . g BB AT gk, fR T
6 SRR B, Hodh R B 1 kTR 2017 4R
1 A2 A, FB 2 KAAE2017 455 Af6 A, HB3
RAAE 2017 4 7 H ) X JLRE g rh kAR i S
BB Z, AN R R R U A 2
(BT B & AT ASALECR . B BE 4 R AETE 2018 4F
2 H, I 3E [ &R A &F A E R 301 JE A
IEAESE TR, 3857 ) SR W BRI S B T R AR
W2 (G AR A LR EUE R S k&R, B 5 kA4
7E 2018 4F 10 H, Mk FA Ak ik i KR B
TR MR B ERS TR, 36 HE E 1

| B

—50 F

—100}
JrE6

—150 FBs
2016/8  2017/6  2018/4  2019/2

B2 bR S BTk 25 5 1R 5L

Fig. 2. Standardized industry composite index.
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Table 2. Summary table of SIR status.
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5 21 8 1 22 79 2 96 6 1
6 14 86 3 21 79 3 95 6 2
7 3 97 3 10 90 3 92 9 2
8 3 96 4 10 89 4 91 10 2
9 3 94 6 10 59 34 73 28 2
10 3 92 8 10 59 34 73 27 3
11 3 8 18 10 58 35 73 24 6
12 3 79 21 10 58 35 73 24 6
13 3 60 40 9 59 35 73 23 7
14 3 55 45 8 60 35 73 21 9
15 3 53 47 8 60 35 73 18 12
16 3 45 55 8 58 37 72 18 13
17 3 45 55 8 57 38 69 21 13
18 3 42 58 8 40 55 59 31 13

%2 (8  SIRRERIFFRIE
Table 2 (4%). Summary table of SIR status.
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s R § I R S I R
19 3 36 64 8 36 59 38 52 13
20 3 36 64 8 36 59 26 64 13
21 3 34 66 T 37 59 22 67 14
22 3 31 69 7 37 59 22 66 15
23 3 28 T2 7 3 60 21 67 15
24 7 29 67 21 66 16
25 7 15 81 21 66 16
26 7 14 8 21 66 16
27 712 84 21 66 16
28 21 65 17
29 21 51 31
30 21 48 34
31 21 47 35
32 21 47 35
33 21 45 37
34 21 43 39
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Fig. 3. Parameter fitting: (a) Segment 1 fitting plot; (b) segment 2 fitting plot; (c) segment 3 fitting plot; (d) segment 4 fitting plot;
(e) segment 5 fitting plot; (f) segment 6 fitting plot. Solid line represents actual curve, asterisk represents fitting curve.
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Fig. 4. Simulation of contagion diffusion in directed networks: (a), (d) Diffusion charts of biomedicine before and after the trade
war; (b), (e) diffusion charts of mechanical equipment industry before and after the trade war; (c), (f) diffusion charts of steel and
industrial metal industries before and after the trade war.
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Table 3. The basic recurrence number of contagion in
Shanghai Stock Market.

(k1) (k) A fi Ro
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Abstract

The impact of the China-US trade war on the industry is a common concern. Industries in the stock market
have a high degree of correlation that the drastic fluctuation of stock prices of one industry may cause related
industry stock price fluctuating, and even may influence the whole financial market through chain reaction.
Therefore, it is helpful for us to understand the impact of the China-Us trade war on Shanghai stock market
and the internal relations among the different industry sectors by analyzing how the financial shock spreads in
the stock market.

However, there are still several essential problems to be solved. First, previous work mainly employed the
mean field theory to study the diffusion of financial crisis in the stock market. Although this method can reflect
the diffusion of financial crisis in the stock market as a whole, it is not accurate enough to explain the
relationship among industry sectors. Second, the previous work mainly used numerical simulations to study the
dynamic properties of the spread model, thus there is necessity to demonstrate whether numerical simulations
can reflect the real situation of stock market.

To solve these two problems, this paper proposes a method combining parameter estimation techniques and
the Monte Carlo simulation algorithm based on the disease spreading model. By using this method, we select
the Shanghai stock exchange industry indexes from 2016 to 2019, construct the Granger causality network,
estimate the parameters of the risk spreading model using the event study methodology, and finally simulate
the diffusion of financial shocks. The results show that: firstly, the trade war has significantly changed the
structure of Shanghai stock exchange industries, and industry indexes have become more closely related.
Secondly, after the trade war, the financial shock will cause the number of infected nodes in Shanghai stock
market increasing rapidly in the initial stage, and the scale of infection will reach the peak within the 10th to
15th trading days. The number of susceptible infections begins to slow down on about the 25th trading day,
which means that the infection caused by financial shock has ended and the market is gradually recovering.
Thirdly, the calculation results of the basic regeneration number show that the risk caused by financial shock is
easy to spread in the Shanghai stock market after the trade war, and the phenomenon of "simultaneously rise

and fall" of Shanghai stock market easily emerges.
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