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Abstract This paper analyzes the relationship between the change of the
exchange rate and the performance of the Chinese stock market after exchange
rate regime and split share structure of stock market reformed in 2005, which is
important for us to understand the linkages and mechanisms between the two
markets deeply. We find that the exchange rate is highly related with the stock
market, and there exists long-term cointegration. The results demonstrate that in
the long term, the relationship between the two variables mainly belongs to
flow-oriented model; Shanghai A Share index is influenced by the exchange rate,
yet Shanghai B Share index has shown less indication of long term interrelation
with the exchange rate. In the short term, the relationship between the two
variables mainly belongs to stock-oriented models, there are inter influence
between the stock market and the exchange market. The paper further analyzes
the possible influence of different sector indices to exchange rates. Finally, the
paper puts forward some advices and policy suggestions.
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1 Introduction

Stock price indices are the real economy’s barometer, which can rapidly reflect
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the subtle changes in real economy. Exchange rates are international prices of
domestic currency reflecting the changes of fundamentals of domestic currency’s
international purchasing power. As the prices of two major financial markets
respectively and the indicators of real economy, exchange rates and stock prices
have intrinsic links—change in exchange rates may cause the change of stock
prices, and vice versa. On July 21, 2005, the People’s Bank of China (PBOC)
announced its adoption of a managed floating exchange rate regime based on
market condition with reference to a basket of currencies. From 8.11, the
exchange rate between RMB and US dollar on July 22, 2005, to 7.3 at the end of
2007, RMB experienced a substantial appreciation after PBOC’s announcement.
At the same time, the Chinese stock market experienced a sharp increase since
the reform of non-tradable shares on May 2005. In 2005, the important changes
in Chinese financial system were the direct reasons for the Chinese stock market
and foreign exchange market to rise together in the following years. Because of
the accelerated process of world economic integration, the links among different
financial sub-markets are tighter and tighter. And the exchange rates and stock
prices will have greater effect on each other.

No country or region is free from the domestic currency appreciation in
economic emergence. As an old Chinese saying “Learning from history, we can
predict the rise and fall”, from the Japanese yen’s appreciation process, we can
clearly see the co-movement between the exchange rates and the stock prices. In
September 1985, the Japanese government fulfilled the “Plaza Accord” and the
exchange rate of Japanese yen against US dollar substantially increased: By the
end of 1985 it had broken the 200:1, at the beginning of 1987 broke the 150:1
and at the beginning of 1988 was closed to the 120:1. At the same time, affected
by the appreciation of yen, Japanese stock prices began to rise. At the end of
1989, the Nikkei average stock price index hit a record high of 38,957 points.
The whole appreciation continued for 17 years with up to 19 times rise. South
Korea (1998-2005) and Brazil (2002-2006) have also gone through a similar
process. The current situation of RMB exchange rate is somewhat similar to the
Japanese yen in the middle 1980s. Since the domestic currency goes into the
long-run appreciation, the stock market would be driven by both capital and
currency value, not ruling out the possibility of gradually evolving into a purely
capital-driven one. Therefore, the appreciation of RMB exchange rate will have
an important role on the stock market over the next few years. Short-run capital’s
frequent conversion between the foreign exchange market and stock market
provides investors more flexible and broad investment opportunities and makes
the volatilities of financial sub-markets to spread more rapidly. How to develop
better the stock market and coordinate the problems when foreign exchange
market changing towards floating exchange rate system? It has become an
increasingly prominent problem that prevents the widely spread of adverse
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changes between the two markets and maintaining the stability in financial
markets. Studying the relation between Chinese stock market and foreign
exchange market is helpful to identify the inner effect conduction and has a better
understanding of present volatile stock market and exchange market, and
decrease the financial risks. It is also meaningful to future reform of Chinese
stock market and foreign exchange market in terms of theoretical and practical
level.

This paper employs daily data of exchange rates, the Shanghai Stock
Exchange A, B index and the sector indices after the 2005 exchange rate reform,
in the hope that it will capture the relationship between Chinese current exchange
market and the stock market. The organization of the paper is as follows: Section
2 provides theory explanation and reviews related research findings; Section 3
describes empirical models; Section 4 discusses empirical result; Section 5
discusses different stock sector effects; and Section 6 conclusions.

2 Theoretical Explanation and Literature Review

At present, two kinds of theory have been developed to explain the relation
between stock prices and exchange rates. The first one is flow-oriented model of
exchange rate fluctuations by Dornbusch and Fisher’s (1980). The model points
out that the exchange rate fluctuations can affect a country’s international
competitiveness, the balance of international imports and exports and the
country’s actual output, so they have effects on a company’s cash flow and stock
price, and then affect the stock markets. One-way causal relationship exists from
exchange rates to stock price. The second theory is from Branson and Frankel
(1983), they propose stock-oriented model, showing that if stock prices rise,
capital inflow of foreign investors will increase. That selling foreign currency
and buying domestic currency make the stock prices rise will lead to domestic
currency appreciation. One-way causal relationship exists from stock prices to
exchange rates. It can be seen that the flow-oriented model emphasizes on the
Current Account, while the stock-oriented model focus on the Capital and
Financial Account.

What is the conducting route of interaction effect between the exchange rates
and the stock prices? Referring to related literature, this paper concludes two
main routes. First is via enlarging the monetary base: (1) The RMB appreciation
has a crunch effect on the domestic economy and the foreign trade — in order
to restrain this negative influence, the monetary authority buys foreign currency
and sells domestic currency in the foreign exchange market — the monetary
base is enlarged — increased liquidity will promote the rise of the stock prices.
(2) The RMB appreciates — the foreign capital goes into the domestic market
to obtain the benefits from the appreciation — substantial influx of foreign
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capital will certainly lead to an enlarged monetary base — the liquidity of
domestic currency is enhanced — increased liquidity pushes up stock prices.

In fact, since July 2005, despite the shift to the managed floating system, the
monetary authority’s emphasis has remained on the management rather than the
floating of the RMB. Therefore, the movement of the RMB has been affected
more by the PBOC’s stance than by the supply-demand relationship in the market.
However, with the actual exchange rate of RMB being kept low comparing with
its equilibrium rate, speculative funds are flowing into China; which is an
additional factor pressing RMB upward. Concerned about the potential negative
impacts of the rapidly strengthening RMB on Chinese economy stability, the
PBOC has been trying to slow the pace of appreciation through market
interventions in the form of buying US dollars and selling RMB, thus monetary
base is enlarged. As a matter of fact, over the past five years, China’s monetary
policy has been mainly about sterilization policy. The Chinese monetary
authorities have slowed down the increase in domestic credit by raising the
reserve requirement and by selling central bank bills to commercial banks (Yu,
2009). According to PBOC resources, as of October 2007, high powered money
created by PBOC intervention in the foreign exchange market was 11 trillion
yuan. Of this, 5 trillion yuan was absorbed by selling central bank bills and 3
trillion yuan by raising reserve requirements. The rest, 3 trillion yuan excess
liquidity over next five years, was to meet the need to support the growth of
demand for broad money (Yu, 2009). One question remains, namely, Does
monetary authority increase money supply due to RMB appreciation? The paper
provides empirical study. We collect monthly data for M2 and Chinese exchange
rate to US dollar from Jun. 2005 to Jan. 2008. Granger causality test tells us that
exchange rate causes M2. Besides, the change of exchange rate causes the
change of M2, but not visa versa.'

The second route is via the interest rates. The famous model for this
transmission mechanism is the Gorden model: P = D/(i—g), where: P is the stock
price, specifically Shanghai stock index in this paper; D is the expected dividend
per share; i is the discount rate; g is the growth rate of dividend per year. Since
the risk of the stock market investment is greater than that of the money market,
the investment capital in the stock market is bound to require some risk
premiums which make the stock market returns higher than the money market.
So the discount rate i in the Gordon model should include two parts: one is the
interest rate of money market 7, the other is stock risk premium rate i’, that is, i =
r + i'. Then the Gordon model can be rewritten as the following formula: P =
D/(r +i' — g). In addition, the theory of interest rate parity has revealed the
relation between the interest rates and exchange rates in money market of one

! The results are available upon request from the authors.
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country implementing open economy: The positive (negative) difference of the
interest rates between the domestic money market and foreign money market is
equal to the future discount (premium) of the domestic currency. Its formula can
be expressed as » = ro £, among which 7 is the interest rate of domestic money
market; 7" is the interest rate of foreign money market; fis expected depreciation
rate of domestic currency to foreign currency. Combining with these formulas,
we can get the formula: P = D/(+ + f+ i' — g). It indicates that the stock market
prices and the expected devaluation rate of domestic currency have reverse
movement, that is, expected appreciation of a country’s currency tends to cause
the rise of the stock price index. When there is a significant appreciation of
domestic currency, the investment and speculation capital will buy substantial
domestic currency-denominated financial assets and most of them will flow into
the stock market. Huge amount of capital including foreign investment or
speculation capital in the stock market will not only push up the stock prices, but
also lead further appreciation of domestic currency. The appreciation of domestic
currency and assets will increase the capital returns and accelerate the capital
inflows. One of the results of above mentioned self-reinforcing loop is that the
currency appreciation is associated with the rise of stock prices. China carries out
control on foreign exchange, so the government is reluctant to finish the currency
revaluation at one time, for the stability on macro economy. Therefore, it will
stimulate the foreign investors’ further RMB appreciation expectation and this
expectation will enhance the hot money flowing into the market, causing the
stock prices to keep on rising in the long run. Under such circumstance, domestic
investors will have the same expectations and act in the same directions. For
example, as RMB appreciation process quickens, domestic investors who have
saved a large amount of US dollars and do not plan to go abroad, should now
exchange their US dollars for RMB as quickly as possible and buy Chinese
stocks.

Another important question is that there might be differences among the
effects of the exchange rates on various industry sectors of stock market. An
exchange rate shock may have a very different impact on activity and prices in
different sectors. Important factors which are likely to determine the magnitude
and speed of adjustment of output and prices in a sector to an exchange rate
shock include the openness of the sector, the degree of import competition and
the share of imported inputs, product characteristics, price elasticity of demand,
the degree of market segmentation, and the existence of oligopolistic market
structures or trade barriers (Hahn, 2007). With the strong expectation on currency
appreciation, investors will invest a lot in those industry sectors whose prices are
raised by the appreciation of the domestic currency. So these industries’ stock
prices lead to the rise of the whole stock market. It is probably the third route the
exchange rates affecting the stock prices. The paper thinks the RMB exchange
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rates mainly affect these sectors from two aspects: First, it affects the capital
supply and demand in stock market. The expectation of appreciation easily
makes speculative capital accumulate to the industry sectors with high liquidity
and leads the fluctuations of relevant sector indices. Second, it affects the
performance of listed companies. The RMB appreciation can surely change the
existing import and export situation of China, thereby affects the average
performance of the listed companies that heavily depend on the import or the
export. And the effect is more prominent for US dollar-denominated
commodities. For example, firms of finance sector might benefit most from the
RMB appreciation. Because of the RMB appreciation, the attractiveness for
capital increases. Whether real economy capital flows into the real estate industry
or virtual economy, capital engaged in the futures, bonds, stocks will eventually
accumulate into the banking system, which have a positive effect on the quality
of assets, capital ratio, intermediary business development and profit models of
domestic banks. Another beneficiary industry might be civil aviation, because
many US airlines have US dollar-denominated liabilities and the speed of the
RMB appreciation accelerates, the airlines will have huge amounts of profit on
exchange for sure. Since the RMB is expected to appreciate in the long run, the
market will undoubtedly rest more hope on the prospect of the airlines’
profitability. In addition, the RMB appreciation will bring other benefits to the
airlines: the relative decline in price of aviation material and fuel and reduction
of operational leasing rent. However, some sectors will be damaged by RMB’s
appreciation as for export-oriented ones, such as the textile industry (especially
garment industry), household appliances, architectural materials, whose product
competitiveness will be weakened to a large extent; foreign trade enterprises
have a disadvantageous position in the industry chain, and their import business
will be unable to gain excess profits from the appreciation of the RMB, with the
export business suffering a lot. So research on this issue has very practical value.
However, existing studies are limited to qualitative analysis.

A meticulously planned and cautiously executed operation by the government
to release state-owned non-tradable shares in orderly batches after July 2005 has
helped strengthen investors’ confidence. After the Chinese successful split share
structure reform, China has developed a more functioning stock market.
Companies and investors have benefited fundamentally from this institutional
change. As the completion of the reform of non-tradable shares, the liquidity of
stock market increased quite a lot, the information efficiency of stock prices is
improved because the investors and researchers can make use of the industry
sector indices to represent the overall performance of the industry. As the RMB
exchange rates change, related industry sectors will have corresponding stock
price volatilities.

A lot of literatures do meticulous empirical researches on relationship between
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the exchange rates and the stock prices, but the results are not so consistent.
Smith (1992) finds the two markets are positively interrelated through the daily
data analysis. Abdalla and Murinde (1997) prove that four countries including
India exist one-way effect from exchange rates to stock prices. Granger et al.
(2000) finds that in most Asian countries or regions, the exchange rates and stock
prices have a strong interactive relation. Fang and Miller (2002) empirically
analyze the effect of the daily currency depreciation on the Korean stock returns
during the financial crisis, and the result is there is two-way causal relation
existing between the foreign exchange market and the stock market. Pan (2006)
empirically studies dynamic relation between exchange rates and stock market of
seven countries in East Asia respectively, showing that before the financial crisis
in 1997, Hong Kong of China, Japan, Malaysia, Thailand exist a significant
causal relation between exchange rates and stock market, but they do not find
relation between the exchange rates and stock markets during the financial crisis
for the seven countries. The main concern of above literatures is on the relation
between stock prices and exchange rates in developed capital market, and
Chinese stock market is still in the weak-form efficiency, having dual
characteristics of emerging and transitional market and the China’s market is
rarely included into the existing literature. The purpose of this paper is to fill the
gap in the literature to investigate the relationship between stock returns and
exchange rates in China. Furthermore, this paper will also make empirical
research on the relation between industry sector indices and exchange rates.

3 Data and Methodology
3.1 Data

This paper employs daily data from August 1, 2005 to September 28, 2007,
including Shanghai A Share index, B Share index, different sector indices and the
exchange rates of RMB to US dollar (under direct quotation) and removes the
vacant data, so there are totally 528 sets of data. SSE Composite Index is an ideal
representative. The data come from Tianxiang database.

3.2 Methodology

This paper will firstly make correlation analysis between the exchange rates and
stock prices. Secondly, cointegration test can overall judge the integration
between the two. Then we use the error correction model to judge the level of
adjustment and response of the two markets to short run shocks. Finally, the
variance decomposition and impulse response function are employed.
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3.2.1 Unit Root Test

The most commonly used stability test is Augmented Dickey and Fuller (ADF)
test that does regression to the first difference of time series as the following
equation:

k
Axi= pxi-i+ Y yilx,_; + Bt + p, (1)
i=1

The null hypothesis is Hy: p =0 which is subjected to ADF test statistic
distribution. If one rejects Hy, means that x; are stationary. However, it is
well-known that ADF test suffers from size distortion and low power, Elliott,
Rothenberg and Stock (ERS, 1996) propose a simple modification of the ADF
tests in which the data are detrended so that explanatory variables are “taken out”
of the data prior to running the test regression, the paper will also use ERS

DF-GLS test.

3.2.2 Cointegration and Error Correction Model

Based on the unit root test of two variables, a special VAR model is estimated to
determine whether the two series have cointegration relation. Johansen proposes
a likelihood ratio (LR) test method of coefficient matrix cointegration, whose
null hypothesis is Hy: there are at most » cointegration relations; H: there are m
cointegration relations. If there is a cointegration, it means that the two time
series have long-run relation and an error correction model can be used to
analyze the causal relations. The general expression of error correction model is:

t—1 t—1
r=a;+BE+Y yir+y AR+, )
t-1 t—k
-1 t—1
R=a,+BE+Y yIR+Y A'r+u, 3)
t—m t—k

where E 1is error correction term which comes out of linear regression with two
level variables that have cointegration. R is the stock market logarithmic returns
and r is the exchange rate changes. If the S, is significant, the stock prices
Granger cause the exchange rates in the long run; if £, is significant, the
exchange rates Granger cause the stock prices in the long run. If at least one A;"’s
coefficient is significant, then stock prices Granger cause exchange rates in the
short run; If at least one A’s coefficient is significant, then exchange rates
Granger cause the stock prices in the short run. In the long run, cointegration
plays the role as gravity which pulls the temporary non-equilibrium status back
to the equilibrium one.
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3.2.3 Impulse Response and Variance Decomposition Analysis

Impulse response function describes the effect of a shock of an endogenous
variable on the other endogenous variables in VAR model. The variance
decomposition analysis evaluates the importance of different shocks through
analyzing each shock’s contribution to the endogenous variables’ changes
(usually measured by variance). Therefore, the variance decomposition gives the
information of the relative importance of each stochastic shock which has effect
on the variables in VAR model.

4 Empirical Research

4.1 Correlation Coefficient Analysis

The correlation coefficient between exchange rates and Shanghai A Share index
is —0.972 and the correlation coefficient between the exchange rates and the
Shanghai B Share index is —0.949. Both of them are significant at 1% level. The
negative correlation between exchange rates and stock price returns indicates that
under direct quotation, if the currency appreciates, the stock index will rise vice
versa. From the correlation coefficient analysis, we know that there is very tight
correlation between the exchange rates and the stock price returns. The further
question is which one is in the leading position. Does the stock index cause the
changes of exchange rates or does the exchange rates cause the changes in stock
market?

4.2 Results of Unit Root Test and Cointegration Test

Table 1 reveals that the null hypothesis of a unit root in exchange rates and stock
indices transformed into logarithmic scale cannot be rejected. Doing test on first
differenced series, the result indicates that they are significant at 1% level, that is
to say, all the price series are / (1) process. Both ADF and ERS DF-GLS test get
the same results.

Take Johansen cointegration test on the logarithmic exchange rates and stock
indices. In this paper, given the series have linear trend (the series have an
obvious time trend) and cointegration equation has an intercept term. According
to AIC and SC criteria, the lag length is 1.

It can be seen from Table 2, there is a long-run stationary relation between the
exchange rates and logarithmic A share index, but the cointegration between the
exchange rates and B Share index is merely significant at the 10% level.

For the sake of robustness, the paper also use the Engle-Granger procedure
which consists of estimating the cointegrating regression by ordinary least
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Table 1 Unit Root Test Results

Variables ADF t_est 1%.leve1 ERS DE-QLS 1%.level
statistics critical value test statistics critical value

log(P.) -1.74 -3.97 -0.78 -3.48
log(P5) -1.84 -3.97 —-1.44 -3.48
HL -1.70 -3.97 —0.55 -3.48
Ry -23.60 -3.97 —6.32 -3.48
Rp —19.58 -3.97 -3.55 -3.48
D(HL) —24.37 -3.97 -21.30 -3.48

Note: (1) log (P,) is the logarithmic Shanghai A Share Index; log (Pjp) is the logarithmic
Shanghai B Share Index; HL is the exchange rates; R, is the first difference of Shanghai A
Share index (logarithmic returns). (2) For ADF test, choose test type (c, ¢, p), ¢ is the constant
term, ¢ is the trend term, p is the lag length. Lag length is automatically selected according to
SIC criteria by Eviews 5.1 software.

Table 2 Cointegration Test Results of the Logarithmic Exchange Rates and Stock Index

Hypothesized Eigen . 0.05

No. of CE(s) value Trace statistic critical value Prob.
log(P4) and HL None 0.0196 16.357 15.495 0.037
log(Pp) and HL None 0.0195 14.149 15.495 0.079

square, obtaining their residuals, and applying unit root tests for the residual. The
conclusions are the same.

4.3  Error Correction Model

Studying the results we can find out that A share index is significantly affected
by long-term relationship with the changes in the exchange rates (the error
correction term’s coefficient is significant), but the changes in the exchange rates
are not affected (see Table 3). So, the exchange rates play a dominant role in the

Table 3 ECM Test Result

Dependent variables Ry D(HL)

Independent variables Coefficient ¢ statistics Coefficient ¢ statistics

ECM (1) —0.0241 —2.65" ~0.3605 -1.19

Ry(-1) -0.0141 -0.32 0.3207 0.22

R4 (-2) —-0.0513 -1.17 —-2.5069 -1.72°

D(HL(-1)) 0.0018 1.42 —0.0489 -1.11

D(HL(-2)) 0.0019 1.44 0.0019 -1.46
Constant term 0.0037 4.76™ —0.1194 4617

Note: *** and * denotes significance at the 1% and 10% level respectively. The lag length is
determined according to the AIC and SBC criteria under simplified model condition.
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long run which follows the flow-oriented model. In the model, there exist
short-term interactive effects between the stock prices and the exchange rates
(part of the lagged variables’ coefficients are significant), reflecting the
interaction between short-term returns.

4.4 Variance Decomposition Result
Using variance decomposition, the dynamic effect of the fluctuations of

exchange rates and stock prices on each other can be observed. The results are
shown in Fig. 1 below:
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Fig. 1 Results of Variance Decomposition

In Fig. 1, from the second phase, the changes in the exchange rates begin to
impact the Shanghai A Share index to some degree and its contribution to the
expected error gradually grows up to 56% and maintains after the 250™ phase.
The fluctuations of Shanghai A Share index can explain some of the changes in
the exchange rates and after the 250™ phase its contribution to the expected error
remains at 20%. The changes in the exchange rates have impact on Shanghai B
Share index as early as the 1* phase. The explanation ability gradually grows to
67% at the 250" phase. Shanghai B Share index does not explain the changes in
the exchange rates at the first phase and from the second phase the changes in the
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exchange rates begin to be impacted to some degree and explanation ability of B
Share gradually increases and maintains to 7% after the 250™ phase.

Therefore, the impact of the changes in the exchange rates on stock market
indices lasts longer, while the impact of fluctuations of stock market on the
exchange rates is stabilized after a relatively short time. In the short run, the
stock market is in the proactive position between the stock prices and the
exchange rates and Shanghai A Share index explains more of the changes in the
exchange rates than Shanghai B Share index. In the long run, the impact of the
changes in the exchange rates is explained mainly by themselves and most of the
fluctuations of the stock market indices can be explained by the exchange rates,
that is, the relation of the two variables follows the flow-oriented model in the
long run and in the short run, there is interaction effect between them.

5 Sector Effect of Exchange Rate Fluctuations

Moreover, the paper will discuss the effects of exchange rates on different sector
indices. Selected sectors are finance, real estate, civil aviation, iron & steel,
petroleum, non-ferrous metal, machinery, medicine, trade, paper making, textile,
all of which have the largest market values and the biggest influences in Chinese
stock market.

Through the unit root test, it can be seen that the all the logarithmic variables
have the same number of cointegration—all of them are 7 (1) series.” Then we
use the Johansen cointegration test to test whether there is cointegration between
the exchange rates and the sector index and determine the best lag length of
cointegration test according to AIC criteria.

The results of cointegration test in Table 4 indicate that there is long-term
cointegration relation between the exchange rates and logarithmic indices of real
estate, finance, civil aviation, petroleum, iron & steel respectively and there is no
significant cointegration between the exchange rates and logarithmic indices of
paper, textile, medicine, non-ferrous metals, machinery and trade respectively.
An error correction model will be established between the exchange rates and the
five logarithmic sector indices including real estate, finance, civil aviation,
petroleum and iron & steel.

Table 5 shows parameter’s estimates of the error correction model of the
exchange rates and the logarithm real estate index. At the 5% level, only the
coefficient of error correction item in the second equation is significant. It
indicates that long-term equilibrium relation has negative adjustment on returns
of real estate index. So in the long run, the exchange rates Granger cause the real
estate index, and the real estate index does not Granger cause the exchange rates.

2 To save spaces, the results are not reported. They are available upon request.
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Table 4 Cointegration Test of the Exchange Rates and the Logarithm Sector Index

Eigen value Likelihood ratio Iil};?(g?éséz(g
Exchange rate and real estate index 0.0231 17.22 None'"
Exchange rate and finance index 0.0250 18.83 None™
Exchange rate and civil aviation index 0.0245 16.39 None”
Exchange rate and iron & steel index 0.0264 18.96 None™
Exchange rate and petroleum index 0.0262 18.99 None™
Exchange rate and medicine index 0.0112 10.53 None
Exchange rate and non-ferrous index 0.0108 9.55 None
Exchange rate and trade index 0.0137 11.93 None
Exchange rate and machinery index 0.0125 10.06 None
Exchange rate and textile index 0.0080 8.24 None
Exchange rate and paper making index 0.0128 11.72 None

Note: Critical value of 1% level is 20.04; critical value of 5% level is 15.41. ** denotes
significance at the 5% level.

Table 5 The Error Correction Model of Exchange Rates and Real Estate Index

Explained variable

Eégf;‘lf]teosry D(ER) D(LEST)
Coefficient T statistics Coefficient T statistics
C -0.0012 -4.63"" 0.0048 437
ECM, -0.0131 -1.32 —0.1258 -3.04™
D(ER,.1) —0.0489 -1.10 -0.0013 -0.01
D(ER,2) -0.0597 -1.35 0.3970 2.14"
D(LEST,.)) -0.0003 -0.027 —0.0160 -0.37
D(LEST, ) -0.0109 -1.05 -0.0479 ~1.098

Note: C is the constant term; ECM, ; is the error correction term; D () is the one difference; LEST is
logarithm scale of the real estate index. *** and ** denote significance at the 1%, 5% level
respectively.

The cross-term’s coefficient of the second equation is significant indicating that
in short run; the real estate market is significantly affected by the changes in the
exchange rates. So in the long run, the changes in the exchange rates Granger
cause the real estate index while the exchange rates more easily affect on the
fluctuations of the real estate index returns in short run. Because the real estate
industry is capital-intensive industry, the RMB appreciation will directly enhance
their market value. At the same time, the RMB appreciation will induce
substantial foreign capital inflows, pushing up demands for real estate.
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Table 6 gives the T test values of error correction model of the exchange rates
and five sector indices including finance, civil aviation, petroleum and iron &
steel. In order to save the space, the coefficients’ values are not listed.

Table 6 The T Value of the Error Correction Model of Exchange Rates and Sector Index

T Test value of explanatory variable

Explained variables Dy Dy Dy D Error
(Exchange (Sector (Exchange (Sector correction
rate) index) rate) index) item
D (Exchange rate) -1.07 0.06 -1.29 -0.93 -2.07"
D (Finance) 1.28 —0.04 1.93" -0.60 —2.64™"
D (Exchange rate) -1.01 1.32 -1.47 -0.83 —2.63"
D (Petroleum) 1.13 -1.61 1.40 -0.56 —2.02"
D (Exchange rate) —-1.45 -0.29 -1.61 -0.20 1.17
D (Civil aviation) -0.35 1.96" 1.53 -1.96" 377"
D (Exchange rate) -1.25 0.52 — — 0.54
D (Iron & steel) 0.85 1.19 — — 317"

Note: D () is the one difference; ***, ** and * denote significance at the 1%, 5% and 10%
level respectively; the lag length is selected by AIC criteria and all the sector indices are
transformed into logarithmic scale. The lag length of the exchange rates and the iron & steel
sector is 1.

From Table 6, we find in the long run, bi-directional Granger causality exists
in both models, and in the two models, the adjustment of long-term equilibrium
on the sector index is greater than the changes in the exchange rates. In the short
run, the finance index is affected by the changes in the exchange rates under 10%
level, but petroleum sector is not significantly affected by exchange rates in the
short run. Leading companies in petroleum sector mainly rely on crude oil import,
so these companies are direct beneficiaries of the RMB appreciation. Finance
shares are undoubtedly the biggest beneficiaries of the RMB appreciation.

From Table 6, we also know in the long run, the exchange rates Granger cause
the civil aviation index but the civil aviation index does not Granger cause the
exchange rates. In the short run, the interaction is not significant. The situation is
quite the same for the iron & steel index and the exchange rates. From the view
of import and export of steel products, the proportion of domestic steel export is
low, even a net import especially in recent years, and from the view of raw
materials, 50% of the import iron ore needed by the production of domestic iron
& steel are dollar-denominated, so the benefits of the RMB appreciation for the
iron & steel sector are obvious.

In order to describe the impact of the changes in the exchange rates on the
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different sector indices, we will carry out the impulse response analysis for
following analysis (see Fig. 2 and Fig. 3).
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Fig. 2 Responses of Finance, Iron & Steel and Petroleum Index to the Impact
of a Standard Error from Exchange Rates
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Fig. 3 Responses of Real Estate, Civil Aviation Index to the Impact of a
Standard Error from Exchange Rates

The effect of a standard error shock of the exchange rates on the finance index
goes to maximum on the first trading day, then it is gradually assimilated. It
disappears on the third trading day. But it begins to rebound and be stable on the
fifth trading day. Iron & steel index and petroleum index are also affected by a
standard error shock of the exchange rates on the first trading day, but the iron &
steel index’s disappears immediately on the second trading day, petroleum
index’s disappears on the third trading day, and then both rebound, and then
gradually stabilized.

A standard error shock of the exchange rates has an impact on the real estate
index on the first trading day, reaches to the maximum on the second trading day,
and then there is a rebound before being stable. The civil aviation index’s
reaction for the impact of a standard error is somewhat similar with the real
estate sector, but on the third trading day, the impact disappears, and there is a
following rebound and then stabilized.
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According to the above impulse response analysis, among the impacts of the
exchange rates on different sector indices, five sectors’ indices respond on the
first trading day, but the finance, iron & steel and petroleum index’s response are
relatively more agile and fast. However, after 2 or 3 trading days their response
will disappear soon, indicating that the prior impacts have opposite amendments
subsequently. Real estate and civil aviation index show similar reactions to the
impact with finance, iron & steel, and petroleum on the first trading day, but its
high-point appears on the second or third trading day instead of the first trading
day indicating that their reactions of the impact of exchange rates will last for a
period.

6 Conclusion

Since Chinese stock market is emerging and transitional, the relation between the
exchange rates and the stock prices has some specialties, that is, it follows the
flow-oriented model in the long run and in the short run the stock-oriented model
has some explanatory ability. From the empirical results of this paper, we can
draw the following conclusions:

(1) There is very closed correlation between the exchange rates and stock
prices: The changes in the exchange rates and fluctuations of the stock prices
have a negative correlation, namely, if the domestic currency appreciates (under
direct quotation, the value of exchange rate decreases), the stock price rises; and
the two have long-term cointegration relation. Because of the highly developed
global financial market and global excessive liquidity, exchange market and
Chinese stock market have a stronger and stronger direct linkage.

(2) In the long run, the relation between the exchange rates and the stock
prices follows the flow-oriented model. Exchange rates are in a proactive
position between the volatilities of the exchange rates and the stock prices.
Exchange rates are affected by the stock prices and the A share index is impacted
by the exchange rates in the long run. From the micro level, changes in the
exchange rates have a direct effect on the performance of listed companies and
their financial data. The appreciation brings increased supply of available capital
to the market and reduces the market’s overall interest rates. Given the investors’
claims for risk compensation are unchanged, the cash flow of the listed
companies will increase, thereby affecting the performance of stock prices of
listed companies. From the macro level, the domestic currency appreciation will
attract a large amount of hot money to go into the domestic capital market,
affecting the capital supply of stock market and overall interest rates, thus have
same directional impact on asset prices with the exchange market. Because the
exchange rates affect the real economy via trade surplus, the effect is indirectly
reflected on the stock prices, so there are some lags between the two markets.
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(3) In the short run, the relation between the exchange rates and the stock
prices follows the stock-oriented model. There is interaction between the
exchange market and the stock market. The stock market is proactive in the short
run and there are lags for the changes in the exchange rates to explain the
fluctuations of the stock prices. The effect of the changes in the exchange rates
on the stock market is relatively more obvious, which is because the rise of stock
prices attracts inflows of foreign investors’ capital and they sell foreign currency
and buy domestic currency to buy domestic stocks, causing the domestic
currency to appreciate. Also because of shareholder wealth effects and liquidity
effects, the expenditure and money demand increase, leading domestic currency
appreciation. That means a delivery chain from stock prices rising to attract more
hot money inflows to increase the appreciation stress exists.

(4) The relations between the exchange rates and A, B Shares have differences,
the interpretation ability of A share index for the exchange rates is greater than
that of the B Share index. On the one hand, it is probably due to a lack of
efficiency in the B Share market whose policy continuity, transparency and
predictability are much lower than the that of A share market. On the other hand,
Shanghai B Share is traded in US dollar, the RMB appreciation undoubtedly
form bad news in this market, which has offset the effect of exchange rate
appreciation on B Shares to a certain extent. When invest in B Share market not
only the cost of exchange, but also the losses caused by the RMB appreciation
should be considered. Although the RMB appreciation can reduce the costs to
purchase foreign exchange for the B Share investors, at the same time the
corresponding foreign exchange returns are also reduced. So the result is B Share
market is not sensitive to the changes in the exchange rates.

(5) From the findings of exchange rate and sector indices, real estate, finance,
civil aviation, petroleum, iron & steel index and the exchange rate have a
long-term cointegration relationship respectively. In the long run, exchange rate
fluctuations will affect the performance of five sector markets, because of the
existence of long-term capital inflow effect. The appreciation of Renminbi means
that the whole domestic economy runs very well and there are many investment
opportunities and the benefits relatively substantial (at least get extra exchange
gains). So many foreign investments enter the domestic market through various
channels. The real estate and finance industry have good liquidity, so they
become important gathering places for these capital; simultaneously, costs of
petroleum, iron & steel sector to import crude oil, iron ore will be substantially
reduced because of the rise of exchange rate. Because the civil aviation has
substantial foreign exchange assets of financial lease plane, it will also receive a
considerable scale of the exchange gain.

(6) In the short term, the exchange rate is all proactive with the five sector
markets. Five sector indices have significant response on exchange rate
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fluctuations at the first trading day, and the extent of reactions is similar, the
finance sector’s response is comparatively the largest and iron & steel the
minimum; then finance, iron & steel, petroleum sectors will be amended
according to the first trading day. The response of exchange market to finance,
real estate sector is significantly lagged and for the other sectors there is no
response, this is because the short-term international speculative capitals are
mainly gathered in both real estate and financial markets, and foreign investment
in iron & steel, petroleum, civil aviation sectors emphasize more on the
long-term gains, so only volatility of real estate and financial market will have a
lagged effect on the exchange rate in short term.

All in all, the associated effects of exchange rate and stock price are more and
more significant. Changes in exchange rate will inevitably have an impact on the
stock market, if people mean to cut off the market association, then this
relationship can only be showed through non-formal channels. On China’s
present situation, mainly the appreciation of RMB promotes the asset prices
rising of the securities market. Overseas hot money inflows and the liquidity of
the banking system also exacerbate the spread of this trend. If we do not control
the trend correctly, the rapid expansion of asset price bubbles may lead to
banking and financial crisis and social unrest and is not conducive to the healthy
development of China’s macro-economy. Therefore, the government should take
reasonable measures on the markets to maintain market stability: forming a more
flexible RMB exchange rate mechanism, preventing the stock market
fluctuations caused by the appreciation expectation, strengthening the foreign
exchange market risk management, preventing illegal international capital inflow
to domestic market and maintaining stable operation of the foreign exchange
market.
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