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From June to August 2015, China’s security market suffered a severe decline due to the impact of the stock market crash. For this
reason, the Shanghai Stock Exchange issued a notice on December 4, 2015, deciding to implement the circuit breaker mechanism
on January 1, 2016. However, the mechanismwas abolished only four days after its implementation..erefore, this paper provides
an empirical effectiveness analysis of this circuit breaker mechanism based on the nine CSI 300 industries using the regression
discontinuity design method. .e empirical results show that the implementation of the circuit breaker mechanism has led to the
breakpoints of volatilities in nine industries and has significantly increased its market fluctuation. Moreover, we also find that the
implementation of the circuit breaker mechanism has different impacts on the different industries, such as the effectiveness of the
public, and consumer industries are at the medium level and show more stable fluctuations. .erefore, we suggest that the further
circuit breaker mechanism in China’s financial markets can be piloted from the public and consumer industries rather than
directly implementing it on the whole CSI 300.

1. Introduction

.e circuit breaker mechanism is a price-limiting mecha-
nism that suspends trading for a while when an index rises or
falls by a certain percentage to the trigger level. When ap-
plied to the financial markets, the circuit breaker mechanism
is designed to prevent sharp fluctuation in asset prices [1],
which has been applied in many financial markets. .is
paper will conduct an empirical study on the volatility data
of nine industries in China’s CSI 300, analyze the charac-
teristics of the circuit breaker mechanism on different in-
dustries, draw some conclusions, and put forward some
suggestions for further improving the system design, pro-
moting the healthy development of the stock market, and
improving China’s stock market policy, which has certain
practical significance.

Some scholars believe the circuit breaker mechanism can
restrain the large fluctuations of the stock market, which is
helpful to the stability of the market [2]. When the stock
price fluctuation reaches the circuit breaker threshold, the
suspension of trading is conducive to the transmission of

information in the market and giving sufficient time for
investment exchange and thinking [3], thus slowing down
the irrational sentiment of investors and preventing the
unexpected extreme volatility of the stock market [4].
Moreover, the circuit breaker mechanism is a period of
suspension of trading that can provide a cooling-off period
for investors’ irrational behaviors [5], allowing investors the
time to revalue securities and be conducive to promoting
stock trading in an orderly manner, thus stabilizing the
market and reducingmarket risks [6]. In addition, the circuit
breaker mechanism can enhance the adequacy of infor-
mation transmission and disclosure [7] and help investors to
predict, so as to avoid excessive trading risks [8]. However,
an opposite view holds that the essence of the circuit breaker
mechanism could exacerbate the asymmetry of information
[9, 10]; this asymmetry would increase the volatility of stock
prices and accelerate the triggering of the next circuit
breaker [11–13]. Moreover, the circuit breaker mechanism
fails to reduce intraday fluctuations and price declines [14],
which is mainly caused by the overreaction of investors [15].
Besides, the circuit breaker mechanism interferes with the
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normal self-regulation of the market, which may distort
the market price behavior and increase the systemic risk of
the securities market [16]. .e existence of the circuit
breaker mechanism will make investors with an expec-
tation that the market may fluctuate violently; in order to
avoid the overnight trading risk, investors will carry out
the operation in advance, thus aggravating the market
fluctuation [17].

.rough the above literature, we can find that their
research subjects are the stock index of the market, without
industry distinction. Considering that the stock price vol-
atility, stock return rate, and other aspects of different in-
dustries are significantly different, thus we select the
representative subindustry index as the research object in
this paper.

In addition to the circuit breaker mechanism, there are
many kinds of research on the factors affecting the stock
price index, mainly focusing onmacroeconomic indicators,
including the exchange rate, interest rate, and inflation rate.
Macroeconomic factors are the main reasons affecting
stock market volatility [18, 19], stock prices, money supply,
inflation rate, exchange rate, and industrial output, and
other macroeconomic indicators have a long-term positive
relationship with Chinese stock market prices [20]. Besides,
there is a strong positive correlation between exchange rate
and stock price fluctuation [21], and the rise of interest rate
will cause the decline of the market index [22]. Moreover,
the inflation rate has a strong correlation with the stock
market volatility [23] and had the opposite effect on the
long-term and short-term returns of the stock market [24],
which has a great relationship with the period in which it is
located [25].

We can find that the above literature mainly studies the
influence of macroeconomic factors on the stock index.
Besides, there are few studies on the impact of other markets
on the Chinese stock market. .us, we will take some
macroeconomic factors and other major capitalist stock
market indexes into account in the empirical study of this
paper and provide some references for the Chinese gov-
ernment to reimplement the circuit breaker mechanism or
other similar policies.

To achieve the above aims, the remainder of this paper is
organized as follows: sections 2 and 3, respectively, present
the data selection and methodology of the empirical study in
this paper. Section 4 analyzes the empirical study and derives
some empirical results. Finally, the conclusions are given in
section 5.

2. Data Selection

Based on the above analysis, the purpose of this paper is
to explore the policy effect of the circuit breaker
mechanism from the perspective of an individual in-
dustry. .erefore, we first introduce the volatility data of
CSI 300 nine industry indices, the RMB exchange rate
index, and the Dow Jones index of the United States in
this section, and the research method will be introduced
in the next section.

In China, the circuit breaker mechanism is taking the
CSI 300 index as the circuit breaker benchmark index. .e
CSI 300 index is an index jointly published by the
Shanghai and Shenzhen stock exchanges on April 8, 2005,
to reflect the overall trend of the A-share market. .e CSI
300 index can be divided into nine representative industry
indices including material, telecommunications, industry,
public, finance, energy, consumption, information, and
pharmaceutical industry. Historical volatility can reflect
market volatility. In order to study the policy effect of the
circuit breaker mechanism on nine industries, we choose
four kinds of volatility data because the four kinds of
volatility data can more comprehensively reflect the
volatility of various industries, and the volatilities cal-
culated according to different cycles contain broader
information.

When studying the policy effect of the circuit breaker
mechanism, we should consider the cross-influence of other
exogenous factors. When the breakpoint of volatility occurs
in nine industries, if other exogenous factors also affect the
breakpoint of volatility, the breakpoint cannot be fully at-
tributed to the implementation of the circuit breaker
mechanism, which will lead to biased estimation of policy
effect..rough the literature analysis in the previous section,
we can find that macroeconomic indicators have an impact
on the stock index, and there are few studies on the impact of
other markets on the Chinese stock market. .erefore, the
representative RMB exchange rate index and the Dow Jones
index in the US stock market are selected as exogenous
factors to increase the accuracy and validity of the research
results in this paper.

Based on the above analysis, the data in this paper are
selected as follows: all data used in this paper are from the
Wind database, including data from July 2015 to June 2016
for a year, with a total of 9,310 observations..e first trading
day after the implementation of the circuit breaker mech-
anism is defined as 0 and the range of running variables for
the whole sample is (−125, 119). Specifically, this paper uses
four kinds of the volatility of CSI 300 nine industry indices as
result variables; they are hv5, hv15, hv30, and hv50 (the
volatility in the wind is calculated as follows:
[(Ri −  Ri/N)2]/(N−1) 

0.5
, where iR is the logarithmic

rate of return within the interval), where hv5, hv15, hv30,
and hv50 represent the historical volatility calculated in
cycles of 5 days, 15 days, 30 days, and 50 days, respectively.
DOW and CFETS are taken as covariates. DOW represents
the U.S. Dow Jones index, we selected the logarithmic yield
of the daily closing price of the Dow Jones index. CFETS
represents the RMB exchange rate index of China foreign
exchange trade system; in this paper, we selected the log-
arithmic yield of the daily closing price of the RMB exchange
rate index.

Table 1 shows the basic description of the observed
values in this paper; columns 2–6 represent the number of
observed values, mean value, standard deviation, minimum
value, and maximum value, respectively. .ere are 245 data
sets for each type of volatility in nine industries and 245 data
sets for the U.S. Dow Jones index and the RMB exchange rate
index of China, respectively.
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3. Methodology

.e regression discontinuity design (RDD) is close to local
randomized trials, so it can effectively identify the causal
relationship of policies and solve endogenous problems [26].
.e RDD method was first proposed by .istlethwaite and
Campbell [27]; it is a kind of quasiexperimental design and a
method of experimental treatment under more natural
conditions. Among the measurement methods to identify
causal effects, the RDD method is mostly used to study the
impact of policies and regulations [28]..erefore, we choose

the RDD method as an empirical tool to evaluate the policy
effect of the circuit breaker mechanism adopted by China’s
stock market on the nine industry indexes of CSI 300.

In the RDD method, when the variables are continuous,
the research individuals which are less than the breakpoint
can act as the control group to reflect the situation that the
individuals do not accept the processing so that the indi-
vidual differences near the breakpoint can well reflect the
causal relationship between the processing variables and
economic variables. .e RDD can be divided into the Sharp
Regression Discontinuity (SRD) and the Fuzzy Regression

Table 1: .e basic description of the variables.

Obs. Mean Std. Dev. Min. Max.
Material industry
hv5 245 0.408 0.238 0.081 1.199
hv15 245 0.445 0.188 0.157 0.881
hv30 245 0.461 0.164 0.206 0.768
hv50 245 0.475 0.141 0.238 0.768

Telecommunications industry
hv5 245 0.394 0.266 0.047 1.415
hv15 245 0.432 0.234 0.108 1.008
hv30 245 0.450 0.218 0.152 0.844
hv50 245 0.469 0.197 0.175 0.856

Industry
hv5 245 0.394 0.255 0.042 1.253
hv15 245 0.433 0.226 0.112 1.005
hv30 245 0.451 0.206 0.174 0.868
hv50 245 0.470 0.182 0.200 0.825

Public industry
hv5 245 0.313 0.213 0.013 0.996
hv15 245 0.349 0.190 0.090 0.859
hv30 245 0.367 0.177 0.127 0.743
hv50 245 0.388 0.163 0.142 0.676

Finance industry
hv5 245 0.305 0.211 0.057 1.125
hv15 245 0.335 0.174 0.071 0.812
hv30 245 0.351 0.156 0.108 0.655
hv50 245 0.367 0.137 0.140 0.628

Energy industry
hv5 245 0.347 0.214 0.021 1.145
hv15 245 0.385 0.173 0.118 0.805
hv30 245 0.402 0.153 0.168 0.675
hv50 245 0.418 0.133 0.202 0.653

Consumption industry
hv5 245 0.318 0.917 0.067 1.006
hv15 245 0.342 0.171 0.136 0.889
hv30 245 0.355 0.158 0.160 0.734
hv50 245 0.367 0.144 0.195 0.660

Information industry
hv5 245 0.450 0.247 0.064 1.277
hv15 245 0.487 0.209 0.143 0.932
hv30 245 0.503 0.192 0.215 0.837
hv50 245 0.520 0.173 0.235 0.802

Pharmaceutical industry
hv5 245 0.351 0.235 0.069 1.163
hv15 245 0.376 0.204 0.136 0.931
hv30 245 0.392 0.187 0.163 0.789
hv50 245 0.407 0.168 0.171 0.735
DOW 245 0.00004 0.011 −0.040 0.036
CFETS 245 00003 0.002 −0.012 0.018
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Discontinuity (FRD) according to whether the probability of
the driving variable entering the treatment group equals 1.
Since the circuit breaker mechanism was implemented on
the accurate day of January 4, 2016, this paper adopts the
SRD model for empirical analysis.

Referring to Lee and Lemieux [29], we first introduce the
following model:

Dt � 0, if ti < 0,

orDt � 1, if ti ≥ 0.
(1)

y � α + τDt + f ti(  + ξW + εi, (2)

where Dt is the policy dummy variable, ti is the driving
variable, y is the outcome variable, and Wi is the covariates.
α is a constant, τ and ξ are the parameters to be estimated,
and ei is the residual term.

In equation (1), Dt is a discontinuous function of ti , and
“0” is a breakpoint. Dt indicates whether the circuit breaker
mechanism is implemented or not. .e dummy variable has
a value of 1, indicating that the circuit breaker has been
implemented. When the value of the dummy variable is
equal to 0, the circuit breaker mechanism has not been
implemented.

In equation (2), f(ti) is a polynomial that represents the
relationship between the driving variable time and whether
the circuit breaker mechanism is implemented. W is a
variable that contains DOW and CFETS. .e coefficient τ of
Dt is the local average treatment effect (LATE) that needs to
be estimated.

.e estimation of τ can be divided into the parametric
regression method and the nonparametric regression
method. .e former generally conducts the polynomial
estimation while the latter adopts weighted local linear re-
gression [30, 31]. Since parametric regression is dependent
on the specific function form, this paper will use non-
parametric regression to estimate τ.

Nonparametric estimation does not make assumptions
about the function form near the breakpoint. .e weighted
local linear regression method is adopted for subsamples
within the optimal bandwidth, the essence of weighted local
linear regression is to conduct the weighted ordinary least
square (OLS) method in a small field (0 − h, 0 + h), and the
weight is calculated by the kernel function [32].

.e main idea is

min
|ρ,φ,σ,μ|



m

i�1
K ·

ti

h
· y − ρ − φti − σDt − μ · ti · Dt( 

2
, (3)

where K represents the kernel function; h is the bandwidth;yt is
the outcome variable, which represents the volatility in this
paper; ti represents time; ρ, φ, σ, and μ are the parameters to be
estimated; and Dt is the dummy variable.

.e kernel function is divided into triangle kernel
density function and rectangle kernel density function. In
the triangle kernel density function, the observed values near
the breakpoint have the greater weights than other observed
values; however, in the rectangle kernel density function, all
the observed values have the same weights.

An important issue of nonparametric estimation is to
determine the optimal bandwidth. In this paper, the method
discussed by Imbens and Kalyanaraman [33] (IK method) is
used to determine the optimal bandwidth. We provide more
details about their application and comparison in the next
section, which also fully shows the difference between the
nine industry indices.

4. Empirical Study

Based on the four kinds of volatility on the nine industry
indices, the U.S. Dow Jones index, and the RMB exchange
rate index, we use the RDD method to conduct empirical
research. In this section, the empirical results are shown in
Tables 2 and 3 and Figures 1–9. .e robustness and validity
of the estimated results are presented in Tables 3–5.

4.1. Empirical Results. Before we conduct the nonparametric
regression, we first determine the optimal bandwidth. Ta-
ble 2 shows the optimal bandwidth for each volatility data in
nine industries using the IK method. .en, we show the
changes in the volatilities before and after the imple-
mentation of the circuit breaker in the form of graphs.

Figures 1–9 present the RDD results for the four kinds of
volatility on nine industries using the optimal bandwidth
without covariates. From Figures 1–9, we can find that on
the implementation day of the circuit breaker mechanism,
the four kinds of volatility in nine industries show break-
points and significant jumps, especially the hv5 and hv15,
which reflects the causal relationship between the circuit
breaker mechanism and the industry volatilities; the
implementation of the circuit breaker mechanism increases
the fluctuation of nine industries. However, the specific
increment of volatilities still depends on the estimate of
LATE.

Table 3 shows the specific estimation results of LATE.
.e first row under each volatility represents the estimated
results under the triangle kernel function. It can be found
that the estimation results are all positive; it is suggested that
the implementation of the circuit breaker mechanism has
increased rather than decreased the fluctuation in all nine
industries. For example, in the material industry, the
implementation of the circuit breaker mechanism has led to
an increase of about 36.9%, 16.4%,8.7%, and 6.6% in the hv5,
hv15, hv30, and hv50, respectively.

Moreover, from Table 3, we can find that after the
implementation of the circuit breaker mechanism, the in-
crease of hv5 in the pharmaceutical industry is the largest at
44.0% while that of the telecommunications industry is the
smallest at 17.1%. .e increase of hv15 in the industry is the
largest while that of the telecommunications industry is the
smallest, 17.7% and 10.3%, respectively..e increase of hv30
in the information industry is the largest at 10.2% while that
of the financial and energy industry is the smallest at 5.2%.
.e increase of material industry hv50 is the largest while
that of the finance industry is the smallest, 6.6% and 3.2%,
respectively.
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Table 2: .e optimal bandwidth for all observations.

Material industry Telecommunications industry Industry
Optimal bandwidth Optimal bandwidth Optimal bandwidth
hv5 4.27 hv5 4.02 hv5 4.04
hv15 3.22 hv15 2.98 hv15 2.90
hv30 2.83 hv30 2.77 hv30 2.84
hv50 3.16 hv50 3.27 hv50 3.26
Public industry Finance industry Energy industry
Optimal bandwidth Optimal bandwidth Optimal bandwidth
hv5 3.93 hv5 3.87 hv5 4.16
hv15 2.86 hv15 2.19 hv15 3.23
hv30 2.47 hv30 2.53 hv30 2.66
hv50 2.98 hv50 2.86 hv50 3.09
Consumption industry Information industry Pharmaceutical industry
Optimal bandwidth Optimal bandwidth Optimal bandwidth
hv5 3.80 hv5 4.08 hv5 3.80
hv15 3.05 hv15 3.40 hv15 3.20
hv30 2.46 hv30 3.00 hv30 2.84
hv50 2.86 hv50 3.32 hv50 3.08

Table 3: RDD results for nine industries under the optimal bandwidths.

Material industry Telecommunications industry Industry
Hv5 hv5 hv5
Lwald(tri) 0.369∗∗∗ (0.044) Lwald(tri) 0.171∗∗∗ (0.007) Lwald(tri) 0.305∗∗∗ (0.024)
Lwald(rec) 0.360∗∗∗ (0.060) Lwald(rec) 0.164∗∗∗ (0.012) Lwald(rec) 0.289∗∗∗ (0.040)
Lwald’ 0.430∗∗∗ (0.041) Lwald’ 0.226∗∗∗ (0.005) Lwald’ 0.392 (0.025)
hv15 hv15 hv15
Lwald(tri) 0.164∗∗∗ (0.026) Lwald(tri) 0.103∗∗∗ (0.001) Lwald(tri) 0.177∗∗∗ (0.010)
Lwald(rec) 0.163∗∗∗ (0.037) Lwald(rec) 0.102∗∗∗ (0.002) Lwald(rec) 0.174∗∗∗ (0.017)
Lwald’ 0.207∗∗∗ (0.059) Lwald’ 0.102 (/) Lwald’ 0.175 (/)
hv30 hv30 hv30
Lwald(tri) 0.087∗∗∗ (0.008) Lwald(tri) 0.064∗∗∗ (0.001) Lwald(tri) 0.083∗∗∗ (0.002)
Lwald(rec) 0.084∗∗∗ (0.014) Lwald(rec) 0.064∗∗∗ (0.001) Lwald(rec) 0.083∗∗∗ (0.003)
Lwald’ 0.085 (/) Lwald’ 0.064 (/) Lwald’ 0.083 (/)
hv50 hv50 hv50
Lwald(tri) 0.066∗∗∗ (0.010) Lwald(tri) 0.035∗∗∗ (0.003) Lwald(tri) 0.060∗∗∗ (0.006)
Lwald(rec) 0.060∗∗∗ (0.009) Lwald(rec) 0.035∗∗∗ (0.001) Lwald(rec) 0.059∗∗∗ (0.002)
Lwald’ 0.079∗∗ (0.033) Lwald’ 0.056∗∗∗ (0.016) Lwald’ 0.083∗∗∗ (0.023)
Public industry Finance industry Energy industry
hv5 hv5 hv5
Lwald(tri) 0.323∗∗∗ (0.022) Lwald(tri) 0.203∗∗∗ (0.012) Lwald(tri) 0.203∗∗∗ (0.052)
Lwald(rec) 0.310∗∗∗ (0.033) Lwald(rec) 0.196∗∗∗ (0.022) Lwald(rec) 0.192∗∗∗ (0.072)
Lwald’ 0.391∗∗∗ (0.040) Lwald’ 0.267∗∗∗ (0.046) Lwald’ 0.241∗∗∗ (0.043)
hv15 hv15 hv15
Lwald(tri) 0.158∗∗∗ (0.010) Lwald(tri) 0.105∗∗∗ (0.010) Lwald(tri) 0.123∗∗∗ (0.025)
Lwald(rec) 0.155∗∗∗ (0.017) Lwald(rec) 0.102∗∗∗ (0.017) Lwald(rec) 0.121∗∗∗ (0.042)
Lwald’ 0.156 (/) Lwald’ 0.103 (/) Lwald’ 0.141 (0.042)
hv30 hv30 hv30
Lwald(tri) 0.072∗∗∗ (0.002) Lwald(tri) 0.052∗∗∗ (/) Lwald(tri) 0.052∗∗∗ (0.010)
Lwald(rec) 0.071 (/) Lwald(rec) 0.050 (/) Lwald(rec) 0.049∗∗∗ (0.018)
Lwald’ 0.072 (/) Lwald’ 0.052 (/) Lwald’ 0.050 (/)
hv50 hv50 hv50
Lwald(tri) 0.050∗∗∗ (0.001) Lwald(tri) 0.032∗∗∗ (0.0002) Lwald(tri) 0.036∗∗∗ (0.007)
Lwald(rec) 0.050∗∗∗ (0.002) Lwald(rec) 0.032∗∗∗ (0.0004) Lwald(rec) 0.032∗∗∗ (0.012)
Lwald’ 0.050 (/) Lwald’ 0.032 (/) Lwald’ 0.038∗ (0.021)
Consumption industry Information industry Pharmaceutical industry
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Table 3: Continued.

Material industry Telecommunications industry Industry
Hv5 hv5 hv5
hv5 hv5 hv5
Lwald(tri) 0.279∗∗∗ (0.009) Lwald(tri) 0.324∗∗∗ (0.022) Lwald(tri) 0.440∗∗∗ (0.025)
Lwald(rec) 0.295∗∗∗ (0.014) Lwald(rec) 0.326∗∗∗ (0.033) Lwald(rec) 0.475∗∗∗ (0.004)
Lwald’ 0.355∗∗∗ (0.023) Lwald’ 0.351∗∗∗ (0.036) Lwald’ 0.541∗∗∗ (/)
hv15 hv15 hv15
Lwald(tri) 0.120∗∗∗ (0.002) Lwald(tri) 0.169∗∗∗ (0.016) Lwald(tri) 0.169∗∗∗ (0.010)
Lwald(rec) 0.121∗∗∗ (0.0004) Lwald(rec) 0.167∗∗∗ (0.005) Lwald(rec) 0.172∗∗∗ (0.004)
Lwald’ 0.152∗∗∗ (0.025) Lwald’ 0.231∗∗∗ (0.058) Lwald’ 0.225∗∗∗ (0.041)
hv30 hv30 hv30
Lwald(tri) 0.068∗∗∗ (0.0004) Lwald(tri) 0.102∗∗∗ (0.0003) Lwald(tri) 0.099∗∗∗ (0.001)
Lwald(rec) 0.067 (/) Lwald(rec) 0.102∗∗∗ (0.0004) Lwald(rec) 0.099∗∗∗ (0.001)
Lwald’ 0.068 (/) Lwald’ 0.102 (/) Lwald’ 0.099 (/)
hv50 hv50 hv50
Lwald(tri) 0.046∗∗∗ (0.001) Lwald(tri) 0.064∗∗∗ (0.011) Lwald(tri) 0.061∗∗∗ (0.002)
Lwald(rec) 0.046∗∗∗ (0.001) Lwald(rec) 0.055∗∗∗ (0.001) Lwald(rec) 0.062∗∗∗ (0.001)
Lwald’ 0.046 (/) Lwald’ 0.080∗∗ (/) Lwald’ 0.081∗∗∗ (0.013)
Robust standard errors with estimated coefficients are in the brackets. ∗∗∗p< 0.01, ∗∗p< 0.05, and ∗p< 0.1.
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Figure 1: .e RDD results of the material industry. (a) hv5, (b) hv15, (c) hv30, and (d) hv50.
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Figure 2: .e RDD results of the telecommunications industry. (a) hv5, (b) hv15, (c) hv30, and (d) hv50.
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Figure 4: .e RDD results of the public industry. (a) hv5, (b) hv15, (c) hv30, and (d) hv50.
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Figure 8: .e RDD results of the information industry. (a) hv5, (b) hv15, (c) hv30, and (d) hv50.
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Figure 9: .e RDD results of the pharmaceutical industry. (a) hv5, (b) hv15, (c) hv30, and (d) hv50.

Table 4: RDD results for multiple bandwidths.

Multiple bandwidths
Bandwidth Bandwidth 80 Bandwidth 120 Bandwidth 140

Material industry
hv5 0.369∗∗∗ (0.044) 0.369∗∗∗ (0.039) 0.369∗∗∗ (0.044) 0.376∗∗∗ (0.041)
hv15 0.164∗∗∗ (0.026) 0.170∗∗∗ (0.020) 0.158∗∗∗ (0.037) 0.158∗∗∗ (0.039)
hv30 0.087∗∗∗ (0.008) 0.088∗∗∗ (0.005) 0.083∗∗∗ (0.013) 0.081∗∗∗ (0.016)
hv50 0.066∗∗∗ (0.010) 0.062∗∗∗ (0.004) 0.069∗∗∗ (0.014) 0.065∗∗∗ (0.013)
Telecommunications industry
hv5 0.171∗∗∗ (0.007) 0.176∗∗∗ (0.008) 0.169∗∗∗ (0.016) 0.188∗∗∗ (0.023)
hv15 0.103∗∗∗ (0.001) 0.103∗∗∗ (0.001) 0.096∗∗∗ (0.015) 0.097∗∗∗ (0.019)
hv30 0.064∗∗∗ (0.0004) 0.064∗∗∗ (0.0003) 0.055∗∗∗ (0.008) 0.051∗∗∗ (0.010)
hv50 0.035∗∗∗ (0.003) 0.035∗∗∗ (0.0004) 0.034∗∗∗ (0.005) 0.035∗∗∗ (0.006)
Industry
hv5 0.305∗∗∗ (0.024) 0.318∗∗∗ (0.018) 0.294∗∗∗ (0.030) 0.291∗∗∗ (0.027)

10 Complexity



Table 4: Continued.

Multiple bandwidths
Bandwidth Bandwidth 80 Bandwidth 120 Bandwidth 140

hv15 0.177∗∗∗ (0.010) 0.178∗∗∗ (0.007) 0.166∗∗∗ (0.023) 0.162∗∗∗ (0.025)
hv30 0.083∗∗∗ (0.002) 0.084∗∗∗ (0.001) 0.079∗∗∗ (0.008) 0.077∗∗∗ (0.011)
hv50 0.060∗∗∗ (0.006) 0.059∗∗∗ (0.001) 0.059∗∗∗ (0.008) 0.058∗∗∗ (0.008)
Public industry
hv5 0.323∗∗∗ (0.022) 0.332∗∗∗ (0.012) 0.310∗∗∗ (0.025) 0.318∗∗∗ (0.022)
hv15 0.158∗∗∗ (0.010) 0.159∗∗∗ (0.007) 0.148∗∗∗ (0.019) 0.143∗∗∗ (0.021)
hv30 0.072∗∗∗ (0.002) 0.071 (/) 0.072∗∗∗ (0.002) 0.068∗∗∗ (0.007)
hv50 0.050∗∗∗ (0.001) 0.051∗∗∗ (0.001) 0.056∗∗∗ (0.009) 0.055∗∗∗ (0.008)
Finance industry
hv5 0.203∗∗∗ (0.012) 0.204∗∗∗ (0.005) 0.189∗∗∗ (0.017) 0.178∗∗∗ (0.019)
hv15 0.105∗∗∗ (0.010) 0.106∗∗∗ (0.007) 0.097∗∗∗ (0.019) 0.094∗∗∗ (0.021)
hv30 0.052∗∗∗ (/) 0.052∗∗∗ (/) 0.052∗∗∗ (0.001) 0.049∗∗∗ (0.004)
hv50 0.032∗∗∗ (0.0002) 0..032∗∗∗ (0.0002) 0.031∗∗∗ (0.003) 0.030∗∗∗ (0.004)
Energy industry
hv5 0.203∗∗∗.(0.052) 0.215∗∗∗.(0.047) 0.192∗∗∗.(0.057) 0.181∗∗∗.(0.051)
hv15 0.123∗∗∗ (0.025) 0.129∗∗∗ (0.022) 0.118∗∗∗ (0.033) 0.121∗∗∗ (0.034)
hv30 0.052∗∗∗ (0.010) 0.054∗∗∗ (0.005) 0.049∗∗∗ (0.011) 0.047∗∗∗ (0.015)
hv50 0.036∗∗∗ (0.007) 0.035∗∗∗ (0.006) 0.038∗∗∗ (0.011) 0.037∗∗∗ (0.011)
Consumption industry
hv5 0.279∗∗∗ (0.009) 0.290∗∗∗ (0.006) 0.264∗∗∗ (0.015) 0.286∗∗∗ (0.031)
hv15 0.120∗∗∗ (0.002) 0.121∗∗∗ (0.0002) 0.115∗∗∗ (0.010) 0.114∗∗∗ (0.011)
hv30 0.068∗∗∗ (0.0004) 0.067 (/) 0.068∗∗∗ (0.001) 0.065∗∗∗ (0.005)
hv50 0.046∗∗∗ (0.0005) 0.046∗∗∗ (0.0003) 0.047∗∗∗ (0.004) 0.047∗∗∗ (0.005)
Information industry
hv5 0.324∗∗∗ (0.022) 0.315∗∗∗ (0.023) 0.330∗∗∗ (0.028) 0.340∗∗∗ (0.027)
hv15 0.169∗∗∗ (0.016) 0.168∗∗∗ (0.003) 0.170∗∗∗ (0.018) 0.176∗∗∗ (0.022)
hv30 0.102∗∗∗ (0.0003) 0.102∗∗∗ (0.0002) 0.092∗∗∗ (0.009) 0.088∗∗∗ (0.009)
hv50 0.064∗∗∗ (0.011) 0.055∗∗∗ (0.0004) 0.067∗∗∗ (0.011) 0.066∗∗∗ (0.009)
Pharmaceutical industry
hv5 0.440∗∗∗ (0.025) 0.470∗∗∗ (0.008) 0.408∗∗∗ (0.036) 0.418∗∗∗ (0.039)
hv15 0.169∗∗∗ (0.010) 0.173∗∗∗ (0.002) 0.163∗∗∗ (0.017) 0.161∗∗∗ 0.018)
hv30 0.099∗∗∗ (0.001) 0.099∗∗∗ (0.0004) 0.094∗∗∗ (0.008) 0.092∗∗∗ (0.010)
hv50 0.061∗∗∗ (0.002) 0.062∗∗∗ (0.0004) 0.057∗∗∗ (0.006) 0.053∗∗∗ (0.007)
Robust standard errors with estimated coefficients are in the brackets. ∗∗∗p< 0.01, ∗∗p< 0.05, and ∗p< 0.1 [(Ri − ΣRi/N)2]/(N − 1) 

0.5
.

Table 5: .e jump test results of the conditional density function at the breakpoint.

Material industry Telecommunications industry Industry
hv5 hv5 hv5

Coef. Std. error Prob. Coef. Std. error Prob. Coef. Std. error Prob.
DOW 0.007 0.010 0.453 DOW 0.009 0.009 0.337 DOW 0.009 0.009 0.348
CFETS 0.002 0.002 0.214 CFETS 0.002 0.002 0.369 CFETS 0.002 0.002 0.351
hv15 hv15 hv15

Coef. Std. error Prob. Coef. Std. error Prob. Coef. Std. error Prob.
DOW 0.005 0.009 0.592 DOW −0.001 0.008 0.871 DOW −0.001 0.008 0.860
CFETS 0.002 0.002 0.262 CFETS 0.003 0.002 0.240 CFETS 0.003 0.002 0.225
hv30 hv30 hv30

Coef. Std. error Prob. Coef. Std. error Prob. Coef. Std. error Prob.
DOW −0.001 0.008 0.848 DOW −0.002 0.008 0.836 DOW −0.001 0.008 0.849
CFETS 0.003 0.002 0.209 CFETS 0.003 0.002 0.194 CFETS 0.003 0.002 0.210
hv50 hv50 hv50

Coef. Std. error Prob. Coef. Std. error Prob. Coef. Std. error Prob.
DOW 0.004 0.008 0.650 DOW 0.005 0.009 0.553 DOW 0.005 0.009 0.560
CFETS 0.002 0.002 0.229 CFETS 0.002 0.002 0.288 CFETS 0.002 0.002 0.283
Public industry Finance industry Energy industry
hv5 hv5 hv5

Coef. Std. error Prob. Coef. Std. error Prob. Coef. Std. error Prob.
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Besides, it can be found from Table 3 that the effect of the
circuit breaker mechanism on the public industry and
consumer industry performs at a moderate level, and the
mechanism has one or more extreme effects on volatilities in
the other seven industries..us, we can pilot from the public
and consumer industry and gradually expand to other in-
dustries in the improved circuit breaker mechanism or other
similar policy to reduce the risk of policy implementation in
the future.

4.2. Robustness and Effectiveness Test of Empirical Results.
In order to ensure the reliability of the empirical results, the
RDD method needs a series of checks. In this section, three
methods will be used to test the robustness of the estimated
results, which includes changing the bandwidth, selecting
different kernel functions, and adding and removing
covariates. .en, the validity of the empirical results is tested
by observing whether there is a jump of covariates at the
breakpoint.

Table 4 reports the estimation results of the RDD model
under different bandwidths. .e optimal bandwidth is used
in the second column of Table 4, and other bandwidths near
the optimal bandwidth are used in the third, fourth, and fifth
columns, respectively. .e results show that the coefficients

are all positive and the results obtained by using different
bandwidths are very consistent. For example, the coefficients
of hv5 in the material industry are 0.369, 0.369, 0.369, and
0.376 under 0.8 times, 1 time, 1.2 times, and 1.4 times of
optimal bandwidth, respectively. .e change of these values
can be almost ignored with the change of bandwidth, in-
dicating that the estimated value is less dependent on the
bandwidth. .erefore, the change of bandwidth has little
impact on the result, which reflects the robustness of the
results from one aspect.

.e second row in Table 3 represents the estimated
results of the rectangular core. It can be seen from Table 3
that, under the rectangle core, after the implementation of
the circuit breaker mechanism, the effect of different kernel
functions on the estimated results is very small that it is
almost negligible. For example, for the material industry, the
coefficient of hv5 changes by 0.009, the coefficient of hv15
changes by 0.001, the coefficient of hv30 changes by 0.003,
and the coefficient of hv50 changes by 0.006, which indicates
the robustness of the estimated results in this paper from one
aspect.

.e third row in Table 3 shows the estimation results of
the triangle kernel with covariates. From Table 3, we can see
that the addition of covariates has no significant impact on
the results of RDD estimation. For example, under the

Table 5: Continued.

Material industry Telecommunications industry Industry
hv5 hv5 hv5
DOW 0.009 0.011 0.391 DOW 0.009 0.011 0.397 DOW 0.008 0.009 0.408
CFETS 0.001 0.002 0.449 CFETS 0.002 0.002 0.440 CFETS 0.002 0.002 0.264
hv15 hv15 hv15

Coef. Std. error Prob. Coef. Std. error Prob. Coef. Std. error Prob.
DOW −0.001 0.008 0.854 DOW −0.001 0.008 0.862 DOW 0.005 0.009 0.586
CFETS 0.003 0.002 0.216 CFETS 0.003 0.002 0.227 CFETS 0.002 0.002 0.266
hv30 hv30 hv30

Coef. Std. error Prob. Coef. Std. error Prob. Coef. Std. error Prob.
DOW −0.002 0.006 0.750 DOW −0.002 0.007 0.772 DOW −0.002 0.007 0.812
CFETS 0.003 0.002 0.108 CFETS 0.003 0.002 0.127 CFETS 0.003 0.002 0.167
hv50 hv50 hv50

Coef. Std. error Prob. Coef. Std. error Prob. Coef. Std. error Prob.
DOW −0.001 0.008 0.872 DOW −0.001 0.008 0.852 DOW 0.002 0.008 0.765
CFETS 0.003 0.002 0.241 CFETS 0.003 0.002 0.215 CFETS 0.002 0.002 0.176
Consumption industry Information industry Pharmaceutical industry
hv5 hv5 hv5

Coef. Std. error Prob. Coef. Std. error Prob. Coef. Std. error Prob.
DOW 0.009 0.011 0.405 DOW 0.008 0.009 0.372 DOW 0.009 0.011 0.405
CFETS 0.002 0.002 0.429 CFETS 0.002 0.002 0.313 CFETS 0.002 0.002 0.429
hv15 hv15 hv15

Coef. Std. error Prob. Coef. Std. error Prob. Coef. Std. error Prob.
DOW 0.001 0.007 0.897 DOW 0.007 0.010 0.489 DOW 0.005 0.009 0.607
CFETS 0.002 0.002 0.135 CFETS 0.002 0.002 0.338 CFETS 0.002 0.002 0.253
hv30 hv30 hv30

Coef. Std. error Prob. Coef. Std. error Prob. Coef. Std. error Prob.
DOW −0.002 0.006 0.742 DOW −0.001 0.008 0.873 DOW −0.002 0.008 0.850
CFETS 0.003 0.002 0.102 CFETS 0.003 0.002 0.243 CFETS 0.003 0.002 0.212
hv50 hv50 hv50

Coef. Std. error Prob. Coef. Std. error Prob. Coef. Std. error Prob.
DOW −0.001 0.008 0.853 DOW 0.006 0.009 0.522 DOW 0.002 0.007 0.783
CFETS 0.003 0.002 0.216 CFETS 0.002 0.002 0.311 CFETS 0.002 0.002 0.170
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triangle core, after the addition of covariates, the coefficient
of hv5 at material industry changes about 0.061, hv15
changes about 0.043, hv30 changes about 0.002, and hv50
changes about 0.013. .is shows the robustness of the es-
timation results from one aspect.

.e way to verify the effectiveness of RDD estimates is to
test whether the covariates are continuous at the breakpoint
[29]. In Table 5, we examined whether there is a jump in the
conditional density function of the covariates at the
breakpoint. We can see that all estimation results of DOW
and CFETS are not significant, which indicates that the
conditional density function of the covariates is continuous
at the breakpoint. In conclusion, DOW and CFETS have no
significant effect on the formation of the breakpoint, which
further proves the effectiveness of the regression results in
this paper.

5. Conclusions

In this paper, we use the RDD method to study the policy
effect of the circuit breaker mechanism on the volatility from
the perspective of a single industry and provide some
suggestions for the further circuit breaker mechanism in
China in the future. Based on the study of this paper, we have
derived the following conclusions: (1) there is an obvious
causal relationship between the circuit breaker mechanism
and the fluctuation of the CSI 300 industry. .e imple-
mentation of the mechanism has led to an obvious break-
point on nine industry indexes, and the volatility of all nine
industries has increased significantly at the breakpoints. (2)
.e effect of the circuit breaker mechanism on different
industries is different..e effect on the public and consumer
industry is, especially, moderate among the nine industries.

Based on the above conclusion, we propose the following
suggestions: (1) before implementing the circuit breaker
mechanism, relevant institutions should conduct adequate
market research and consider some emergency measures to
prevent adverse consequences after the implementation of
the policy. (2) It could be a good way to conduct a pilot test
on the public and consumer industry and then gradually
generalize to other industries and the whole market, which
can avoid the huge loss caused by direct implementation in
the whole CSI 300 index.

It should be pointed out that, due to the fact that the
circuit breaker mechanism was only applied in four days and
the availability of data, we only studied the causal rela-
tionship between the implementation of this mechanism and
the volatility of CSI 300 nine industries but failed to conduct
further study of the correlation.
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