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1. Introduction

On August 11" 2015, the People’s Bank of China announced the launch of a
new round of exchange rate reform to adjust the quotation mechanism of RMB
against the US dollar exchange rate. Since then, this round of exchange has been
changed for three years. Since the beginning of last year, the trend of RMB has
reversed. On September 1, RMB central parity, onshore and offshore RMB col-
lectively rose to a new high of the last 14 months. In August, the onshore RMB

embraced the biggest monthly increase since the exchange rate reform in 2005.
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On the same day, the A-share market also showed a rising picture. The relation-
ship between stock prices and exchange rates has always been a topic worthy of
our study. The change of exchange rate not only affects the macroeconomic op-
eration of a country, but also affects the business behavior and performance of
the microeconomic entity, which as a result, causes fluctuations in the compa-
ny’s stock price and yield [1]. With the development of global financial liberali-
zation, the domestic market has continuously deepened its links with global fi-
nancial markets through the “Shanghai-Hong Kong Stock Connect” and
“bond-to-bond” approaches. China’s financial system is still in the stage of de-
velopment and improvement, and financial stability plays an important role in
economic stability and sustainable economic development. With the degree of
liberalization of the domestic capital market and the deepening of the degree of
opening up to the outside world, the degree of China’s integration into econom-
ic globalization has continuously increased, and the foreign exchange market
will serve as a bridge linking domestic and foreign capital markets. In order to
prevent external shocks from causing domestic financial market turmoil through
the foreign exchange market, it is necessary to clarify the dynamic transmission
relationship between exchange rate and domestic financial asset prices, and then
study and design corresponding response mechanisms. Therefore, an in-depth
study of the interaction between the stock market and the foreign exchange
market will not only help to deeply understand the correlation between financial
markets, but also have important reference significance for policy development
in the prevention of financial risks and financial market reform.

In the study of the relationship between exchange rate and stock price, the
Goods Market Approaches (Dornbusch and Fischer, 1980) and the Portfolio
Balance Approaches (Gavin, 1989) have earlier discussed the relationship be-
tween exchange rate and stock price from the perspective of theoretical model.
In empirical research, there are many studies in developed countries and
emerging economies, but no consistent conclusions have been reached. For the
study of the relationship between the RMB exchange rate and China’s stock
price, most scholars believe that there is a long-term causal relationship between
exchange rate and stock price. Liu Lin, Meng Yu and Yang Kun (2015), Deng Yu
and Yang Chaojun (2007) found that there is a long-term stable cointegration
relationship between the stock price and the exchange rate, while Zhao Jinwen
and Zhang Jingsi (2013) found that there was a short-term linkage between the
stock price and the exchange rate [2] [3]. The conclusions are diverse and they
pay less attention to the risk transmission between the two, which is the most
important factor I want to discuss in this paper.

The rest of the paper is structured as follows: the second part is the literature
review and possible innovations in this paper; the third part is the design of the
model; the fourth part is the data selection and its descriptive statistical analysis;
the fifth part is the empirical result analysis; The final section shows the main

conclusions and policy recommendations.
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2. Literature and Theory

There are two classic theoretical assumptions about the relationship between
exchange rates and stock prices in the academic field: Goods Market Approaches
and Portfolio Balance Approaches.

The Goods Market Approaches (Dornbusch and Fischer, 1980) starts from the
perspective of current account or trade balance, and believes that exchange rate
fluctuations have an impact on the stock market [4]. The extent of its impact
depends on the importance of international trade in the overall economy of the
country and the imbalance of trade. As the main factor of foreign trade, ex-
change rate changes directly affect the competitiveness of domestic products in
the international market, thus affecting the changes in import and export vo-
lume. The increase or decrease of import and export volume will inevitably af-
fect the production and operation of the enterprises related to import and ex-
port, and thus the changes in stock prices caused by the impact of business per-
formance. In addition, exchange rate changes will not only affect the transaction
costs and exposures of foreign currency denominated companies, but may also
trigger domestic inflation through changes in the price of imported goods, caus-
ing stock market price fluctuations.

The Portfolio Balance Approaches (Gavin, 1989) mainly explains the interac-
tion between the exchange rate and stock price based on the capital account, and
believes that stock price changes will lead to exchange rate fluctuations, and
there is a negative correlation between the two. The exchange rate is the same as
ordinary commodities, and its price depends on the supply and demand of the
currency in the foreign exchange market. When the domestic stock market is in
a bull market, the wealth effect expands, thereby stimulating local currency de-
mand and interest rates. According to the interest rate parity theory, the interna-
tional capital inflow is triggered, resulting in the appreciation of the local cur-
rency. The decline in stock prices will shrink the wealth of investors, and the
“Squeezing Effect” will also weaken the influence of the wealth effect, thereby
reducing investment and demand for the domestic currency, causing a fall of in-
terest rates, and lower interest rates cause capital outflows, which in turn leads to
the depreciation of the domestic currency.

The above theoretical hypothesis clearly clarify the theoretical relationship
between the exchange rate and the stock price, but based on the diversification
of the actual situation, the empirical results between the two are inconsistent.
Domestic scholars have also conducted relevant empirical research on the rela-
tionship between the foreign exchange market and the domestic stock market.
The main conclusions are different when it comes to the short-term and
long-term relationship between the exchange rate and the stock price, and also
there is an inconsistency on whether the relationship between the two is positive
or negative. Most scholars believe that there is a long-term causal relationship
between exchange rate and stock price. Liu Lin, Meng Yu and Yang Kun (2015)
used the threshold cointegration test and the TVP-VAR model with stochastic
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volatility to study the relationship between the two. The conclusion shows that
in the long run, there is a negative relationship between the exchange rate and
the stock price. And there is a time-varying feature between the two, which
means the depreciation of RMB against US dollar may lead to an increase in the
stock price, but vice is not necessarily. The relationship between the exchange
rate and the stock price depends mainly on the overall macroeconomic envi-
ronment. The results of Deng Yu and Yang Chaojun (2007) found that there is a
long-term stable cointegration relationship between the stock price and the ex-
change rate, and there is a one-way Granger causality from the exchange rate to
the stock price which is that the appreciation of RMB is accompanied by a rise in
the stock price. Zhao Jinwen and Zhang Jingsi (2013) found that the apprecia-
tion of RMB will lead to short-term international capital profit outflows, so that
the currency supply scissors will widen, and the stock price will fall, causing the
continual flow-out of the short-term capital. Thus, RMB will depreciate in turn,
and short-term capital will recycle, and the money supply scissors will shrink
and the stock price will rise to a reasonable level. The conclusion that the rela-
tionship between RMB exchange rate and the stock price is positive comes out.
In addition, Ba Shusong and Yan Min (2009) believe that the monetary market
serves as a bridge between the stock market and the foreign exchange market.
When studying the relationship between stock prices and exchange rates, we
won’t see the whole picture if we neglect the monetary market. The relationship
will be distorted. So treating stock price and exchange rate as endogenous va-
riables, and the spread as an exogenous one, based on the vector autoregressive
multivariate EGARCH model, the exchange rate has a positive guiding relation-
ship in the short term, meaning RMB depreciation guides the stock price to rise;
and in the long run, the exchange rate has a negative guiding relationship with
the stock price. Some scholars believe that the long-term relationship between
the two is not significant. Li Yaqiong and Huang Lihong (2010) proposed that
there is no long-term equilibrium relationship between the stock return rate and
RMB exchange rate, but it cannot refuse the short-term one-way Granger cau-
sality, that is, RMB nominal exchange rate is the Granger reason for the stock
return rate. However, Bu Lin, Li Zheng and Zhang Xinyue (2015) have studied
that there is not even a causal relationship between the stock price and the ex-
change rate.

The discussions of the literature above focus on the causal relationship be-
tween exchange rate and stock price, and they pay less attention to the risk
transmission between the two. Therefore, the possible contribution of this paper
is to use the GARCH-in-Mean model to apply the research ideas of co-movement
to the study of exchange rate and stock price, not only paying attention to inte-
raction effect of the mean value of the two, but also to the risk conduction be-

tween the stock market and the foreign exchange market.

3. Modeling

This paper focuses on the following three issues when designing the model. First,
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considering the endogeneity between exchange rate changes and stock prices,
this paper constructs a VAR model containing exchange rate changes and stock
prices as the basic framework of our empirical analysis. Admittedly, there are
many factors that affect stock market movements. A complete VAR system is
obviously not limited to two variables. However, as Frankel & Romer (1999)
suggests, a bivariate reduced-form is the most intuitive stable structure when our
focus is the correlation of the two variables [5] [6] [7] [8].

Second, the exchange rate will affect stock prices in two ways. One is the
changes of exchange rate, and the other is the expectation of exchange rate un-
certainty. Most of the existing studies directly measure uncertainty with “varia-
tion”, but in fact, the root of uncertainty lies in “fluctuation” rather than simple
change. Therefore, the exchange rate volatility (Ze., standard deviation) is ob-
viously more accurate and intuitive to measure uncertainty. In view of this, this
paper introduces the ratio of exchange rate changes (mean) and volatility (stan-
dard deviation) as explanatory variables to the VAR model, in order to differen-
tiate the analysis of stock prices changes caused by exchange rate changes and
exchange rate uncertainty expectations respectively [9].

Finally, using the ideas of Engle et al (1987) and Engle & Kroner (1995) for
reference, this paper reconstructs the variance structure of each variable by using
the generalized autoregressive conditional heteroskedasticity (GARCH) model,
and generates the volatility as an explanatory variable based on this. Conse-
quently, we have the following GARCH-in-Mean model [9]:

Mean Equation:

y=u+y Ty, +‘P\/Z+g[ (1)

Different from the traditional VAR model, the GARCH-in-Mean model fully
considers the heteroscedasticity of the explanatory variable with time, and gene-
rates the variance-covariance matrix based on the GARCH process described in
Equation (2).

Variance Equation:

H =CC+As,_g A+B'H,_B+D¢ & D (2)

Among them, the explained variable y, is the exchange rate representative
variable and the stock market performance in period £ y, = {exchange'rate}

stock price
»,_, asan explanatory variable represents the lag term of each order from 1 to f
of y,. \/Z is the standard deviation vector of conditional heteroskedasticity

which is derived from the square of the diagonal element of the covariance

. hll,t h21.z . Moy .
matrix H, = respectively. u= is the constant vector.
h’lZ,t h22,t st
;,(j) y(f)
r = '(‘_) ?1_) , j=1,--,p, is the autoregressive coefficient matrix, charac-
J J
;/12 7/22

£
terizing the influence coefficient of the /* order lag of the y, vector. &, ={ e’t}

st
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is the interference term of yin #period, a normal distribution obeying a mean of

lIIll \1121

zero and a covariance matrix of H,. ¥ :{ }, the coefficient matrix of

12 22

\/Z , measures the effect of volatility on the conditional mean.

Our focus on the mean equation is the lag effect of the exchange rate and the
stock price itself, that is, the significance and symbol of the autoregressive coefti-
cient matrix I'; are investigated. The statistical significance of the hysteresis
effect is investigated by the joint significance test of the coefficient. And the signs
of the long-term influence’' judge the direction of influence.

In the variance equation, the explained variable H, represents the covariance

matrix; C = {CU Clz} , B= {b” B } , A= {a“ alz} represent the constant
0 ¢y by by a4y

matrix, the covariance autoregressive (AR) coefficient matrix, and the cova-

riance moving average (MA) coefficient matrix, respectively. Among them, the

upper diagonalization of the constant matrix C'guarantees the semi-definiteness of

the covariance matrix H,, while the AR coefficient matrix and the MA coeffi-

cient matrix can be used to investigate the short-term and long-term lag effects

of the volatility, respectively.

4. Samples and Data
4.1. Sample Interval and Data Selection

This paper selects the monthly data from June 2005 to August 2017 as a sample,
covering all sample data from the implementation of the managed floating ex-
change rate system based on market supply and demand and adjusted with ref-
erence to a basket of currencies. After the logarithmic difference, a sample of 146
monthly yields is available. The closing price of the last trading day of each
month in China’s stock market performance index (000001.SH) is used as the
monthly benchmark; the exchange rate is the nominal exchange rate of RMB to
US dollar using the direct price method on the last day of each month
(USDCNY) .EX) [5] [6] [7] [8] [9]. All the data are from Wind databases.

4.2. Data Processing and Descriptive Statistical Analysis

The trend of China’s stock market and exchange rate market is shown in Figure
1. The two dotted lines represent two key time points for China’s implementa-
tion of exchange rate regime reform. On July 21, 2005, China adjusted the US
dollar/RMB official exchange rate from 8.27 to 8.11, and announced the aboli-
tion of the monetary policy pegged to US dollar only. Since then, China’s ex-
change rate reform has officially begun. Prior to this, China’s RMB exchange

'Referring to the method of Grier & Smallwood (2007), the long-term effects of policy changes on

LR

spillover effects are examined by constructing the “long-term equilibrium effect” indicator »* of

the macroeconomic policy variation coefficient. Correspondingly, this paper also constructs the

“long-term equilibrium effect” indicator W of the policy change volatility coefficient to distin-

guish the long-term effects of policy uncertainty expectations on spillover effects.

DOI: 10.4236/jssm.2018.116046

696 Journal of Service Science and Management


https://doi.org/10.4236/jssm.2018.116046

W. H. Zhang, P. J. Yang

7,000.0000 - 9.0000
6,000.0000 - 8.0000
5,000.0000 - 7:0000
Ot - 6.0000
4,000.0000 - 5.0000
3,000.0000 - 4.0000
2,000.0000 r 3.0000
- 2.0000
1,000.0000 - 1.0000
0.0000 0.0000

— L — — — — — — — — i — — — — —

O O O O O O O O O O o o o o o o

N R EEEE PR

O O O O O «+« O O O O O « O O O O

O d AN M ST BN XA O NS O N

O O O O O O O O O ™ ™ = =« o o «

O O O O O O O O O O O O o o o

AN AN AN AN AN AN AN AN AN NN NN NN NN

== SHCI Central Parity in the USD/RMB Exchange Rate

Figure 1. Overview of the trend of China’s stock market and exchange rate market.

rate has been informally linked to the US dollar. Since the fixed exchange rate
system implemented in 1994, and the sustained growth of China’s economic
growth in recent years, a large number of RMB appreciation expectations have
been accumulated, so RMB has continued to appreciate for 10 years. In June
2010, China restarted the reform of RMB exchange rate formation mechanism to
reinvigorate the exchange rate market, and the stock market was gradually un-
dergoing repair and adjustment.

On August 11, 2015, the People’s Bank of China announced the adjustment of
the central parity rate mechanism for RMB against the US dollar. On the same
day, the central parity of the US dollar against RMB exchange rate also rose from
6.1162 on the previous day to 6.2298, ending the 33% appreciation of RMB
against the US dollar in the previous decade. The correlation between the sub-
sequent exchange rate market and the trend of the stock market has also been
significantly improved. This shows that the reformed exchange rate system can
more realistically reflect the supply and demand relationship in the current for-
eign exchange market and enhance the two-way floating elasticity of the ex-
change rate market. Therefore, by comparing the changes in the exchange rate
market before and after the two key time points, we can easily find that these two
institutional reforms have brought about epoch-making changes in the devel-
opment of China’s exchange rate market.

In order to eliminate the influence of variable non-stationarity on the analysis,
this paper separately conducts logarithmic difference processing on the Shanghai
Composite Index and the exchange rate sequence to obtain two monthly yield
series. The descriptive statistics are shown in the following Table 1.

The statistical characteristics of the Shanghai Composite Index and the ex-
change rate yield series are similar. Although the Shanghai Composite Index’s
yield skewness is less than 0 with a left tail, and the exchange rate’s skewness is
much larger than 0, indicating that there is a long right drag tail, the kurtosis of
both are higher than the kurtosis value of the normal distribution of 3, and the

JB test value is above 26, indicating that they have the characteristics of peaks
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Table 1. Descriptive statistical analysis of the yield series.

SHCI Exchange Rate

mean 0.007770 —-0.001549
Standard deviation 0.086993 0.006870
maximum 0.242528 0.043520
minimum —0.282783 —0.020865
skewness -0.695057 1.910121
kurtosis 4.581581 15.75957

J-B test 26.97236 1079.189

and thick tails, and reject the sequence of the yields to follow the normal distri-
bution. When further comparing the differences between the two, we can find
that the mean and standard deviation of the Shanghai Composite Index’s yield
series are significantly larger than the exchange rate yield series, that is, the vola-
tility of the stock market far exceeds the exchange rate market’s, which is consis-

tent with the situation described in the Figure 1.

4.3. Empirical Test

The empirical results are as shown in Table 2. The stock price and the exchange
rate are mutually influential, and there is a positive correlation between them.
The main concern of this paper is the impact of the foreign exchange market on
the stock market. From this perspective, if the exchange rate rises (the dollar ap-
preciates, RMB depreciates), the stock price will rise, and vice versa. A1% in-
crease of RMB will bring the stock market down by 0.0614%. The test on hypo-
thesis 2 shows the long-term equilibrium effect is significant, that is, the ex-
change rate affects the stock market. But this is contrary to the conclusion that
the expected appreciation of RMB in the domestic stock market leads to the rise
of stock prices, indicating that the openness of China’s stock market is not high,
and the flow of capital is restricted, and the channel for the foreign capital to in-
vest on A-share market is limited. The appreciation and depreciation of RMB
have not led to a significant inflow or outflow of foreign capital into the A-share
market.

In addition, the appreciation of RMB will also affect corporate profits through
imports and exports, thereby affecting stock prices. The appreciation of RMB
has reduced the price competitiveness of Chinese goods abroad, and has caused
a rapid decline in exports and a fall in stock prices following a decline in the
profitability of listed companies. On the contrary, the depreciation of RMB has
increased the competitiveness of domestic goods in foreign countries and in-
creased exports, thereby improving the profitability of enterprises and rising
stock prices. The exchange rate affects the profitability of micro-enterprises
by affecting the import and export of goods, which is reflected in the stock

price.
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Table 2. Empirical results. (a) Conditional mean equations: y, = y+z:{ll"in +‘{’\/E +¢&,, where y, :[ej With g = 4; (b)
- s

Conditional variance-covariance structure; (c) Hypotheses testing; (d) Long-term equilibrium effect.

(a)
Equation 1: Exchange(e) Equation 2: Stock(s)
—0.0041 0.0129
# 0.0009 0.5482
0.1034 -0.6761
e,
‘ 0.0684 0.4697
0.0393 0.8574
e,
’ 0.4424 0.3361
0.3860 -1.6780
e)‘f‘
’ 0.0000 0.0486
0.0881 2.2739
e,
) 0.0341 0.0016
—-0.0006 0.1016
S,i‘
0.8301 0.0954
0.0012 -0.0479
S,
’ 0.6353 0.4128
0.0031 0.0337
s,
’ 0.2521 0.5099
-0.0082 0.2033
s,
) 0.0004 0.0000
- 0.1452 -1.0667
0.0239 0.2295
p 0.0307 0.0061
0.0829 0.9842
(b)
Conditional Variance-Covariance Structure:
H =C'C+As ¢ A+BH _B+D'¢ & \D
with f=g=1
0.0002 1.2936 2.2054 0.2056 1.2802
(0.4524) y (0.0000) (0‘0612) 3 (0.0004) (0.0938)
0.0157 0.0000 “| 0.0583 0.3745 “| 0.0122 0.9165
(0.6353) (1 .0000) (0.0000) (0.0000) (0.0000) (0.0000)
(©)
Hypothesis 1: Stock price has no effect on exchange rate changes Hy:pV =y =y =yW =9 0.0136
Hypothesis 2: Exchange rate has no effect on stock prices Hy:pV=y2 =0 == 0.0167
Hypothesis 3: Stock price uncertainty has no effect on exchange rate H:y, =0 0.0829
Hypothesis 4: Exchange rate risk has no effect on stock prices H :y, =0 0.2295
Hypothesis 5: Exchange rate risk has no effect on stock price uncertainty H,:a,=b =0 0.1660
Hypothesis 6: Stock price uncertainty has no effect on exchange rate risk H :a,=b,=0 0.0000
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(d)

Impact on mean value

Impact on variance

Exchange rate increase > Stock price increase Stock price increase > Exchange rate increase
0.0614 0.0030
—0.0093 0.0000

The GARCH-in-Mean model not only focuses on the impact of changes in the
foreign exchange market on the domestic stock market, but also using the equa-
tion of variance to explain the uncertainty risk transmission of the foreign ex-
change market. From the perspective of risk transmission, it is assumed that the
variance of stock price has an impact on the exchange rate, but its long-term in-
fluence coefficient is very small, close to zero, which can be regarded as no effect.
The assumption that the uncertainty of exchange rate has no significant effect on
stock price is true according to the results from the data and the correct model
we use. Based on the two points above, the risks between the stock market and
the foreign exchange market are not contagious, and the risks can be effectively
isolated. This further indicates that the openness of China’s stock market is not
high, and the capital access is restricted, and foreign capital investment channels
are limited. Therefore, the exchange rate does not affect the stock market

through the flow of capital, but the import and export of goods.

5. Conclusions

In order to investigate the correlation between the exchange rate market and the
stock market since the implementation of the exchange reform, this paper tests
the GARCH-in-Mean model of the Shanghai Composite Index and the exchange
rate yield series from June 2005 to August 2017. The empirical results show that:
First, there is a two-way influence mechanism between China’s stock price and
exchange rate market, and there is a positive correlation in the long-term. The
appreciation of RMB will bring about a decline in the stock market. Second,
from the perspective of market volatility, the uncertainty of exchange rate mar-
ket will not affect the trend of the stock market, that is, the risk transmission
between the two markets is not significant.

Therefore, based on the empirical results and analysis of this paper, we pro-
pose the following policy recommendations.

From the perspective of commodity markets, China should actively expand
domestic demand, thereby reducing the negative impact of the continuous ap-
preciation of RMB on the stock market. The empirical results of this paper show
that the appreciation of RMB will have a negative impact on China’s stock mar-
ket, and it also reflects the shortcomings of China’s economic growth. With the
continuous reform and gradual marketization of RMB exchange rate mechan-
ism, the long-awaited expectation of RMB appreciation has finally been released.
The international market competitiveness of China’s commodities has also de-
clined due to the impact of exchange rate changes, and the operating profits of

China’s export enterprises have been affected with a great challenge. In combi-
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nation with the fact that the economies of various countries are still recovering
slowly from the financial crisis, and the background that anti-dumping investi-
gation cases frequently occur in the international market, the domestic con-
sumption potential of China is further released, which can effectively improve
China’s trade structure, and the partial write-off is due to the appreciation of
RMB. The impact is coming and is conducive to maintaining the healthy devel-
opment of our economy.

From the perspective of capital market, China should continue to improve the
openness of financial markets. This will not only expand the investment chan-
nels for overseas funds, but also facilitate the process of internationalization of
RMB. When a country’s currency enters the appreciation channel, the expecta-
tion that the currency will continue to appreciate in the future will attract the
entry of the national capital, which will lead to an increase in the price of the as-
set denominated in the local currency [7]. Therefore, the appreciation of RMB
should also bring some impact to the stock market. However, the empirical re-
sults of this paper show that the transmission of this mechanism is not signifi-
cant, so it also reveals the fact that the openness of China’s financial market is
still low. China has always implemented strict capital controls. In the early stage
of China’s capital market development, capital regulation can effectively reduce
the impact of foreign capital on fragile new markets. However, with the rapid
growth and development of China’s economy, financial markets are gradually
developing and improving, so now improving the openness of China’s financial
market can enhance foreign investors’ confidence in China’s financial system
and the value of RMB, and strengthen their willingness to hold RMB assets, thus
effectively promoting the process of internationalization of RMB.

Finally, China should continue to improve the monitoring, evaluation and
early warning system of financial risks while improving the openness of the fi-
nancial market [10]. Although the empirical results show that the risk transmis-
sion between the exchange rate market and the stock market is not significant,
this conclusion is also closely related to the sample interval selected in this paper.
During the period of 2005-2015, the long-term expectation of RMB appreciation
will bring a continued appreciation of RMB for ten years, which has weakened
the correlation between the two markets to a certain extent. Therefore, while
promoting the reform of the sustained financial market, the marketization of the
exchange rate mechanism, and the opening of the capital market, we should hold

on monitoring and early warning of financial risks.
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