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Forex and financial markets dynamics: A case of
China and ASEAN
Mohammad Uzair Akram1, Kashif Zaheer Malik2*, Ali Imtiaz3,4 and Ammar Aftab5

Abstract: The paper aims to investigate the possible dual causality between
exchange rates and stock indices of China and ASEAN using Structural Vector Auto-
Regressive Model (SVAR). The paper has analysed the dynamic relationships
between the Yuan and the Shanghai Composite Index and Shenzhen Stock Index in
the context of China’s third largest trading bloc, i.e., ASEAN, after the Asian Financial
Crisis of 1997. The Asian Financial Crisis of 1997–98 had an adverse impact on stock
indices and the currencies of ASEAN countries. It was also expected that a deva-
luation of the Yuan would follow soon, thus plummeting investors’ confidence in the
Chinese markets. Further research was needed to explore the complex relationship
between financial and forex markets in the context of China and ASEAN. The focus
of this paper is to explore such relationship with the focus on China. The results of
the model confirm the dual causality between the two variables of interest in China.
It concludes that a positive financial shock does have a small but significant impact
upon the Yuan, whereas a positive exchange rate shock has a high and a significant
impact upon the Shanghai and Shenzhen Composite Indices. The paper finds the
effect of monetary and demand shocks upon the Yuan and stock market indices to
be insignificant.
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1. Introduction
The global financial sector has gone through several periods of transformation since the collapse
of Bretton Woods system in 1971. Worldwide financial crisis such as in Latin America in 1994, East
Asia in 1997, and global recession in 2007 led to the synchronized effects of currencies and stock
indices, prompting academics and investors alike to analyse the concurrent relationship between
the forex and financial markets. Traditionally, the research trying to establish the dynamic link
between forex and financial markets is categorized into two approaches: Flow Oriented Approach
and Portfolio Balance Approach.

Flow Oriented or Goods Market Approach cites a negative causality generating from exchange rate
to stock market. The approach is based on the hypothesis that if there is a devaluation—a positive
exchange rate shock—then export oriented publicly listed firms will find it cheaper to export goods to
international markets, allowing the firms to gain a competitive advantage, hence increasing their
exports. The increase in exports will provide additional revenues, resulting in a surge in investors’
confidence and ultimately leading to an increase in the performance of the firms’ stock prices. The
reverse is also true: If there is an appreciation in the exchange rate, i.e., a negative exchange rate
shock, then the firms will lose their competitiveness in the global markets, leading to decreased
exports, loss in investors’ confidence, and ultimately deficient performance on the stock market.

The Portfolio Balance Approach cites a positive causality from stock to forex markets. A bullish stock
market would attract capital inflows from foreign investors into the economy, thus increasing the
demand for the country’s currency, ultimately leading to an appreciation of the exchange rate. In
comparison, a bearish stock market would cause foreign investors to divest, resulting in a reduction in
the demand for the country’s currency, eventually leading to a decrease in exchange rate.

The case of China-ASEAN would be interesting to analyse, since in July 2005 exchange rate reform
has taken place in China. The pre-reform Yuan was pegged to the US Dollar, whereas the post-reform
Yuan has been pegged to a basket of currencies, leading to a high variation in the Yuan andmaking it
difficult for the investors to predict the exchange rate. The RMB daily trading band has been widened
from 0.3% (1994) to 0.5% (2007), to 1% (2012), and to 2% (2014) (Gary & Shiguang, 2010). In 2003,
regulations on foreign investment in the stock markets have been relaxed under “Qualified Foreign
Institutional Investors” (QFII) and “Qualified Domestic Institutional Investors” (QDII) initiatives.
Therefore, the increased volatility of the Yuan amidst gradual opening up of China’s financial markets
has produced interest in researchers and investors’ alike (Gary & Shiguang, 2010).

The contribution of this paper is identifying the potential dual causality between forex and stock
markets in the case of China and its third largest trading bloc, ASEAN. This paper is the first one to
utilize vector autoregressive model in such a context. Another originality of this paper is the
inclusion of multiple relevant variables in the case of China and ASEAN. Other than considering
the effects of monetary demand and supply shocks, this paper goes several steps ahead to include
relevant determinants of financial and forex markets such as GDPs, interest rates, and inflation.
Such number of variables and methodology have yet to be applied in the context of China and
ASEAN. The paper uses eight relevant variables as controls in the model to clearly investigate the
link, if there is any, between the Yuan and Shanghai and Shenzhen stock markets. For that purpose,
the paper draws variables from both China as well as weighted average variables of major ASEAN
economies in terms of their bilateral trade with China. Variables such as Relative GDP and Relative
Equity Indices (REQ) are taken as the difference between China and its ASEAN counterparts.

The rest of the paper proceeds as follows: Section briefly reviews important literature. Section 3
presents VAR specification and identification with subsections on data, unit root, and lag length tests,
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VAR structural framework, and identification of the model. Section 4 describes the empirical results
based on the Impulse Response Functions (IRFs) and variance decompositions while Section 5 con-
cludes the paper.

2. Academic literature review
Several studies have been conducted using VAR model and other methodologies to examine the
causal link between forex and financial markets in India, Brazil, the European Union, the United
Kingdom, and the United States of America. Some have found a significant link between the two
entities in the case of both developed and developing markets, whereas others have found
significant interactions but not long-run causal relationships between the two financial markets,
especially in the case of emerging economies.

Structural Vector Auto-Regressive Model (SVAR) models are useful in analysing the dynamic
effects of unexpected shocks on the time path of variables. SVAR model is considered better than
VAR models since reduced from VAR does not take into account structural relationships among the
variables. In addition, SVAR imposes certain restrictions on identifying the model. Hence, SVAR can
be used to predict effects of different shocks on the time series variables.

Another methodology which is being used in empirical macroeconomics is the Non-linear Auto
Regressive Distributed Lag model (NARDL). Recently, developed by Shin et al. (2014), NARDL model
uses positive and negative partial sum decompositions to identify short-run and long-run asym-
metric effects. In comparison to classical co-integration models, NARDL performs better for small
samples (Romilly et al., 2001). This class of models is equally efficient for I (0) and I (1) variable
series. However, it cannot be used for second differences series, i.e., I (2) series. The main
advantages of asymmetric NARDL framework of Shin et al. (2014) are two: it evaluates the
short- and long-run asymmetries and also detects hidden co-integration.

Ma and Kao (1990) investigated six economies and concluded that domestic currency’s depre-
ciation positively affects domestic stock market index for the export-dominant country and is
detrimental to an import-dominated country. On the contrary, an appreciation of the domestic
country’s currency negatively affects domestic stock market index of the export-dominant country
and benefits import-dominant country, thereby complementing the goods market theory. The
relationship was confirmed by Bartram et al. (2005), as well as by Chow et al. (1997).

Upon analysing the forex and equity markets of eight industrial economies (US, Canada, UK,
Germany, France, Italy, Netherlands, and Japan) by utilizing error correction model, using daily
data from 1985 to 1991, Richard and Mbodja (1996) found significant interactions between the
two markets in short as well as in the long run.

Abdalla and Murinde (1997) utilized a similar error correction model to study the relationship
between two financial markets in the context of emerging Asian economies from 1985 to 1994.
They concluded that causality in the case of India, South Korea, and Pakistan was observed from
exchange rate to stock prices, not the other way around, hence confirming the Goods Market
approach and disregarding the Portfolio Balance Approach.

Bhunia (2011) investigated the possible causality between stock indices and exchange rates in
India. Using data from 2001 to 2011, he found that there exists a bi-directional causal link
between the Indian Rupee and all the stock indices (comprising of infrastructure, services, finan-
cials, and industrial and technology indices).

Gary and Shiguang (2010), utilizing ARDL model, found strong and significant causality running
from the Yuan to Shanghai composite index not the other way around, thereby, confirming the
Flow Oriented Approach and disregarding the Balance Portfolio Approach.
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Naka andMukherjee (1995) observed a negative relationship between Japan’s stockmarket index and
the Yen; as the Yen depreciates against the US Dollar, Japan’s stock market experiences an increase,
owing to the large number of publicly listed export-oriented firms. The same result was found by
Wongbangpo and Sharma (2002) in case of Indonesia, Malaysia, and the Philippines. However, some
studies are unable to find a significant long-run relationship between forex and stock markets.

Yang and Wang (2005) researched bivariate causality between the Yuan and stock prices in China
using a vector autoregressive model and concluded that there exists no long-run causal link between
the two entities in China. The research did cite short-run link between forex and stockmarket in China.

Muhammad and Rasheed (2007) investigated the relation between exchange rate and stock
market of four South Asian countries: India, Pakistan, Bangladesh, and Sri Lanka. Using error
correction model and Granger causality, he found no short-run or long-run link between the two
financial markets. The results showed that stock markets and exchange rates are unrelated. The
primary reason being the lack of development of financial sectors in South Asian economies.

Rahman and Uddin (2009) analysed the dynamic relationship between stock indices and exchange
rates for three South Asian countries: Bangladesh, India, and Pakistan. Using Granger causality, they
found no dynamic link between the two entities in the three South Asian economies.

Benjamin (2006) used non-linear causality tests to identify the link between the Brazilian Real and
Brazilian stock index (Bovespa). The paper concluded that there is no long-run causality between the
two entities.

The existing literature draws mixed conclusion regarding the link between exchange rate and stock
market indices and there is no consensus upon the direction andmagnitude of causality between the
forex and stock markets. The literature reports both sensitive as well as insensitive causality between
the two entities. In the case of industrialized economies, the link seems to hold significantly, while in
the case of developing economies the causality is either weak or non-existent. Even within developed
and developing countries, the direction and approach of causality between exchange rates and stock
\indices differ primarily due to diverse structure of the economies, peculiar link between forex and
stock markets, investors’ behaviour, and the degree of the openness of the economy.

3. VAR specification and identification

3.1. Data
Quarterly data over the period of 1997–2014 have been used. Relative variable series are esti-
mated as weighted averages of the ASEAN countries and are identified by an asterisk in the
superscript of each variable. Each variable of ASEAN is calculated using the following equation:

Wi = (Tic/Tac) *100

• T = Total Trade Volume

• i = Specific Country

• C = China

• a = ASEAN region

ASEAN countries used in our analysis include Malaysia, Indonesia, Singapore, and the Philippines.
The sources of the data are Asian Development Bank, International Monetary Fund, and Bloomberg.
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One of the constraints of gathering data is that in the case of China it was not available before
1995. The data on several variables of interest are either missing and/or unavailable in quarterly
form.

3.2. Variables
Eight variables including gross domestic product (GDP), interest rate, exchange rate, stock
index, and consumer price index (CPI) are computed for China and for ASEAN and are used
in the estimation procedure of VAR (Table 1). Real output levels (GDPs) are taken in Dollar
denominations. Exchange rates of China and of ASEAN are taken as the value measured in
terms of US Dollars. The computation of variables is described as follows.

However, for simplicity, five most important and relevant macro-economic variables were
chosen for the impact valuation. These are identified as follows:

a) Relative GDP (DRY)

b) Relative CPI (DRP)

c) Exchange Rate (Yuan) (DER)

d) Relative Interest Rate (DRI)

e) Relative Equity Index (DREQ)

3.2.1. Relative variables
The paper uses relative variables such as GDP and CPI for several reasons. It is based on the
methodology employed by Richard and Mbodja (1996), in which the authors utilize relative vari-
ables to analyze the dynamic relationship between financial and forex markets in the case of
advanced European and North American economies. According to the authors, relative variables
are used to reflect the degree of different impacts on financial and forex markets as a result of
positive shocks. Furthermore, the usage of relative variables in the case of China and ASEAN is
appropriate to capture the differences in the effects of variables. China being a relatively closed
economy than the ASEAN economies, it will be affected differently than ASEAN countries in
aftermaths of a shock.

3.3. Unit root and lag length tests
Estimation of VAR model requires that each variable entered in the model must be stationary.

Table 1. Description of variables and sources

Variable Details Source
Y ln (China’s Real GDP) Bloomberg

Y-Y* Relative GDP = ln (China’s Real GDP)—ln (ASEAN Real GDP) Bloomberg

EQ-EQ* Relative Equity = ln (China’s Stock Indices)—ln (ASEAN’s Weighted
Average Stock Indices)

ADB

ER Real Exchange Rate = ln (nominal exchange rate) + ln (foreign CPI)—
ln (China’s CPI)

IMF

P China’s CPI ADB

P-P* Relative Prices = ln (China’s CPI)—ln (ASEAN’s weighted average CPI) IMF

I-I* Relative Interest Rate = ln (China’s 3-month treasury bills rate)—ln
(ASEAN’s weighted average short-term treasury bills rate)

IMF

I China’s short-term treasury rates IMF
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Hence, we used Augmented Dicky Fuller Test (ADF) to test for stationarity. ADF test has the
advantage of addressing autocorrelation as well by including lags of the dependent variable. In
addition to the ADF test, we also conducted Kwiatkowski–Phillips–Schmidt–Shin (KPSS) and Phillips–
Perron (PP) unit root tests.1 Phillips–Perron test produces same outcomes as ADF tests. However, KPSS
test fail the null of data is stationary for relative price (RP) series in levels. Therefore, first difference
series of RP is used in vector auto-regressive model. The stationary levels are presented in Table 2.

Furthermore, lag length test was computed using Akaike Information Criterion (AIC) and
Schwarz–Bayesian Criteria (SBC); three lags minimized the sum of squared in both criteria. Three
lags are used in VAR model estimation.

3.4. VAR structural framework
The error terms (shocks) in the structural VAR are assumed to be uncorrelated and to test
serial autocorrelation, lag-length test was carried out. Furthermore, it is also assumed that the
independent variables can have contemporaneous effects on other variables. However, to avoid
inconsistent parameter estimates, the reduced form of SVAR must be used.

After adjusting for serial autocorrelation and lag-length, the model is benchmarked against Tien’s
model. The variables used in the analysis ҳ = {Y-Y*, Y, EQ-EQ*, ER, P-P*, P, I–I*, I} are assumed to follow a
“multivariate covariance stationary process” and that vector x depends on its lags and some vector of
structural shocks “ɛ” (Pao-Lin, 2009). The shocks are defined in Table 3.

The vector auto-regressive model can be written as follows:

Equation 1.

Table 2. Stationary levels of variables

Series Level First difference Status

Test statistic Critical value
at 5%

Test statistic Critical value
at 5%

Y −0.29475 −2.90292 −43.5308** −2.9035 I (1) Stationary

Y-Y* −1.16853 −2.90292 −23.6612** −2.9035 I (1) Stationary

EQ-EQ* −2.41407 −2.90292 −4.07311** −2.90354 I (1) Stationary

ER −0.87037 −2.90292 −3.01957* −2.90354 I (1) Stationary

P 1.83341 −2.90292 −4.37871** −2.90354 I (1) Stationary

P-P* −3.69795* −3.47394 - - I (0) Stationary

I-I* −2.32861 −2.90292 −3.43279* −2.90354 I (1) Stationary

I −3.80447** −2.90292 - - I (0) Stationary
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3.4.1. Identification of VAR model
Firstly, the long run restrictions imposed in the Wold MA form should be economically valid and
secondly, each restriction must only and uniquely identify the shocks computed in the model
specification below. Using quarterly data over a period of 1997–2014, the VAR model takes the
following form X = B (1) ɛ.

Equation 2.

Δ y � y�ð Þt
Δyt

Δ εθ� εθ�ð Þt
ΔεRt

P� P�ð Þt
ΔPt

Δ i� i�ð Þt
Δit

2
66666666664

3
77777777775

¼

B10 0 0 0 0 0 0 0
B20 B21 0 0 0 0 0 0
B30 B31 B32 0 0 0 0 0
B40 B41 B42 B43 0 0 0 0
B50 B51 B52 B53 B54 0 0 0
B60 B61 B62 B63 B64 B65 0 0
B70 B71 B72 B73 B74 B75 B76 0
B80 B81 B82 B83 B84 B85 B86 B87

2
66666666664

3
77777777775

es

esc

ed
ee

eMS

eMSc

edr

edrc

2
6666666664

3
7777777775

The shocks are defined in Table 3 as follows.

The ordering of the variables follows the methodology proposed by Richard and Mbodja (1996)
and Oliver and Danny (1989). The lower triangle of B(1) is identified as follows; it begins with a
model presented by Blanchard and Quah, which makes differentiation between supply and
demand shocks. The most significant findings of BQ model is that demand shocks only temporarily
affect real output levels, i.e., in the short-run, while real output is significantly affected by only
supply side factors in the long-run (Oliver & Danny, 1989). This holds in the case of emerging
markets as well as China. Changes in aggregate demand components will be adjusted quickly due
to high state intervention, while an increase in the productive capacity of the economy will have
long-term impacts upon real output. Thus, real output level in the model can be affected by
domestic as well as common supply shocks.

For the relative output levels, a common supply shock that is common to both China and Y*
(ASEAN’s weighted average output) will not have a long-run effect. This view is supported by an
example of a supply shock such as technological advancement in a large economy, i.e., United
States, resulting in an increase in its GDP relative to other economies. However, owing to globaliza-
tion, sharing of knowledge via increased trade, access to technology, and a high possibility of
reverse engineering, other economies, especially the trading partners of United States, will catch
up. Hence, in the long-run the catching up will eliminate any difference in technological produc-
tivity, removing all major gaps in production and output levels between United States and other
economies, particularly its trading partners (Pao-Lin, 2009). The same justification can be used in
the case of China, as any major technological advancement in China will disseminate quickly to
other economies, especially amongst its trading partners, ASEAN in this case. This justifies the
identifications in row (1) and (2) of the matrix B (1) (Equation (2)).

Table 3. Description of shocks

Shock Explanation
es Supply Shock

esc Common Supply Shock

ed Exchange Rate Shock

ee Equity (financial) Shock

ems Money Supply Shock

emsc Common Money Supply Shock

ed’ Money Demand Shock

ed’c Common Money Demand Shock
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For relative stock index (REQ) variable, the model allows supply and exchange rate shock to have
long-run impacts. Fraser, using quarterly data and an identification method based on structural VAR,
proved that supply shocks make a greater contribution to changes in stock prices and cited them as
the essential source of variation in the stock indices (Fraser & Nicolaas, 2006). Similarly, as discussed in
the academic literature review, most empirical studies provide evidence of an impact of an exchange
rate shock on equity prices in developing as well as in the developed countries. Studies conducted by
Gaurav et al. (2010), Zakri (2006), and Paul et al. (2011) observed the long-run causality from exchange
rate to stock indices in the case of Canada, India, and Switzerland. Hence, for REQ variable, the model
allows domestic and common supply as well as exchange rate shocks to have a long-run impact.

For the real exchange rate for the Yuan, themodel allows supply, exchange rate, and equity shocks to
have permanent long-run impacts (thus, the restrictions on the third and fourth row of B (1)) (Equation
(2)). Literature on the determinants of real exchange rate cite factors from both supply and demand to
have impact upon real exchange rates in the long-run, whilemonetary shocks and other nominal shocks
have short-run effects (Pao-Lin, 2009). Athanasios and Costas (2013), using non-parametric co-integra-
tion regression approach, concluded that stock price movements drive exchange rate movements both
in European Union and in United States. Their finding was complemented by the study conducted earlier
by I-Chun (2012). Using a similar justification and to check for a similar effect in the case of China-ASEAN,
the model allows equity shocks to have a permanent long-run effect upon the Yuan.

Although the restrictions imposed allow the model to be uniquely identified, a possible caveat
remains. Jon and Leeper (1997) identified the issue of multiple shocks, i.e., each shock specified in the
VAR model may somehow incorporate other shocks. For example, the equity shock might be due to a
productivity shock. In this case, BQ long-run identificationmethod allowsmultiple shocks to affect only if
the underlying variable of interest responds to both shocks in the same direction (Oliver & Danny, 1989).
Thus, the eight VAR models address the issue in a much efficient way. Due to the large number of
variables included in the VAR model, categories of broader shocks are segmented into precise types.

4. Empirical results
This section discusses the economic interpretation of IRFs of two important shocks, i.e., Equity
(Financial) Shock and Exchange Rate Shock.

4.1. Response to an equity (financial) shock
When the model is given a positive financial shock, the REQ goes up by 5% and continues the
gradual increase up to fourteenth quarter. In other words, the REQ goes up because the increase in
the equity indices of China (Shanghai Composite and Shenzhen Stock Exchange) is greater than the
weighted average of selected ASEAN countries’ stock indices.

The behaviour follows economic rationale. Because of an increase in REQ, inflationary pressures
would build up in the financial sector of China. According to Francesco et al. (2015), explaining
broadly, the average Chinese investor has two primary avenues for investment: financial sector
and the real sector—and there exists a strong positive correlation between the two sectors of the
economy. To avoid overheating of the domestic financial sector, the Chinese government must
lower the interest rates to boost up growth in the manufacturing sector. The behaviour is evident—
Chinese short-run interest rate (CIR) decreases by 1–2% before stabilizing in the eight quarter.
Also, there would be a reduction in the relative interest rate (DRRI). The decrease in “Relative
Interest Rate” suggests that ASEAN countries will follow suit but the cut in Chinese interest rate
will be higher than that of ASEAN. The pattern is evident in the IRFs to equity shocks (Figure 1(a)).

The lowering down of interest rates by the Chinese Government would lead to increased investment and
consumption, thus boosting up the national output (GDP). ASEAN countries would follow suit, thus the
variable “Relative GDP” increases. But the increase in Chinese GDP will be greater than that of ASEAN
countries, hence the increasing trend. The effect is marginal though; it increases by 1.5% throughout the
fourteenth quarter, eventually beginning to subside at the end of the fourteenth quarter. However, the
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decrease in the real interest rates will carry a risk of shifting inflationary pressure from financial sector to
the real sector. Owing to the lowering of interest rates, coupled with a financial shock, there would an
increase in prices. The behaviour is evident in the form of decreasing RP. The decrease suggests that
ASEAN’s prices increase more than those of China’s, with ASEAN being more open and prone to exogenous
shocks as compared to China. To avoid the shifting of inflationary pressure from financial to real sector, the
Chinese Government will devalue the exchange rate, which would result in a fall in the value of the Yuan,
as evident from the IRF of ER (Figure 1(a)). The effect is only 2%. The decrease in exchange rate would lead
to increased exports, if Marshall–Lerner conditions hold, and this will further increase the GDP of China. The
Marshall–Lerner condition puts the country at a state that an exchange rate depreciation will only result in
a balance of trade improvement if the sum of long-term export and import demand elasticities is greater
than one (Anon., n.d.). The demand for majority of the Chinese exports is highly elastic, implying the
holding of Marshall–Lerner conditions (Francesco et al., 2015). The increase in relative GDP indicates that
the output of China increasesmore than that of ASEAN countries’ output. The Chinese real output increases
primarily due to lowering down of interest rate initially and exchange rate later.

Thus, the effect of a positive financial shock is state-led devaluation of the exchange rate of the
Yuan. The linkage between financial and forex market in China-ASEAN case neither follows a Flow
Oriented Approach nor a Balance Portfolio Approach. The causation runs from equity to exchange
rates but in reverse. However, the impact is marginal; an unexpected and sudden increase in
Shanghai and Shenzhen indices leads to a devaluation of the Yuan by a mere 2%.

Approximately 3% of the variation in the Yuan in the tenth quarter is being explained by supply shocks,
which is consistent with the macro-economic theory (Table A1-given in appendix). In the beginning of
2007, Shanghai composite index and Shenzhen stock market were at their peaks. The high stock market
indices (A form of amoderate financial shock) provided a positive signal to the investors regarding the state
of the Chinese economy and boosted the investors’ confidence, resulting in a technological shock in China
in 2007. The Chinese market was penetrated by IT giants such as Google and Yahoo. With the sudden
surge of the domestic smartphones and computing equipment demand, the Government introduced an
exchange rate shock to deter the imports and to support local IT firms and to provide exporters a
competitive advantage (Wayne & Marc, 2013). Thus, a financial shock resulted in a supply shock, which
in turn resulted in a positive exchange rate shock in China.

Figure 1. Response to Exchange
rate Shock
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As identified by other economic papers such as Clive et al. (2000), where monetary shocks
provided much of the variation in the exchange rates, as per the model formulated in the paper,
money demand and supply shocks have a combinefd effect of a mere 1.5% in the long-run in the
tenth quarter (Table A1). This could be due to the high degree of capital controls and relatively
fixed exchange rate regime in China. Unlike in US or UK where monetary policy could influence
exchange rate, in China, the link between monetary policy and exchange rate is weak (Mehrotra &
Sánchez-Fung, 2010). Increase in money supply by Chinese Central Bank or money demand by the
consumers will not affect exchange rate, unless the expansionary monetary policy is being
complemented by the an equally expansionary exchange rate policy. As opposed to US or UK,
China still treats exchange rate as one of the instruments to affect macro-economic variables.
Thus, the effect of monetary demand and supply shocks do not affect the Yuan in the long-run.

4.2. Response of an exchange rate shock
The impact of exchange rate shock on the GDP was positive. A devaluation of the Yuan by the Central Bank
of China leads to a decline in prices of exports, which increases the volume of exports, thus providing
stimulus to the aggregate demand of the economy, thus increasing the national real output. The increase
in Chinese GDP is greater than that of ASEAN, thus the increase in Relative Output (DRY). However, the
impact is marginal, with the Chinese real output peaking by 0.5% in the fifth quarter before subsiding
down. In case of China, the price elasticity of exports is very high, which means that a devaluation will
result an increase in exports within a short time frame (Zhizhong et al., 2013).

As mentioaned before, there exists two priamry avenues for the consumers to make use of their
savings. One is real sector (mostly real estate) and the other one is stock market (stocks). Thus,
when the economy will experience an exchange rate shock (devaluation of the Yuan), the exports
will increase, and since approximately 45% of the firms listed on Shanghai and Shenzhen stock
markets are export-oriented entities, they will experience an increase in their earnings. In the hope
of increased returns, investors will rush to the stock market, driving the equity index up (Clive et al.,
2000). This can be seen in the behaviour of REQ to positive exchange rate shock. In the case of
China, the stock indices rise whereas in the case of ASEAN, the stock indices must be declining,
hence the increase in REQ. This could be due to loss of competitive advantage to ASEAN’s firms as
compared to Chinese exporters. Also, investors’ reaction to a Yuan devaluation will lead to
divestment from the ASEAN’s stock markets. Thus, REQ increases by 20%, peaking at 25% in the
fourteenth quarter (lag). Provided the long-lasting impact of a devaluation upon exports and hence
earnings of export oriented firms, it will take time for the effect to subside.

Thus, a positive Yuan shock has a positive and high impact upon the equity indices of China,
evident from the trend of REQ to an exchange rate shock. The result is consistent with Flow
Oriented Approach, citing the causality running from exchange rate to stock indices.

The variation in the REQ, explained by the exchange rate, is approximately 3% in the first quarter and
decreases to 2.67% in the tenth quarter (Table A2). The variation is consistent with macro-economic
theory. In 2010, because of devaluation, Chinese equity markets rose sharply. They rose again following the
Yuan’s devaluation in 2012 (Joe, 2015). The immediate impact cites setting in of a reverse J-curve effect
and a gain of a competitive advantage to the Chinese exporters. Moreover, in the relatively open
economies like US and UK, in 2012, 2013, and 2014, the depreciation of the US Dollar and the Pound
Sterling also resulted in increases in NASDAQ and FTSE, respectively (Hulbert, 2015). Thus, Flow Oriented
Approach, in industrial economies, can be observed in the case of China-ASEAN.

One interesting point to note is that exchange rate shock explains much of the variation in the
exchange rate itself. The variance decomposition explains 89% of the variation in the exchange
rate itself (Table A2- given in Appendix). This could be due to high predictability of an exchange
rate shock and tight state control over the forex market. In the past 15 years, Chinese Central Bank
has used exchange rate as a policy tool to stimulate economic growth. Whenever the economy
becomes sluggish, i.e., the growth rate falls below 7.5%, China undertakes currency devaluation to
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simulate the aggregate demand by boosting exports. Devaluation took place in the aftermath of
the 2001 US recession (Largest trading partner of China), 2007–08 financial crises, as well as
recently in the aftermath of Chinese stock market crash of 2015. Consequently, the exchange rate
shock or state-led devaluation is mostly expected by the economic agents (consumer, firms, and
investors), who adjust their decisions after considering the high possibility of an exchange rate
shock (Lu & Patrick, 2016). Thus, high predictability of a devaluation and high regulation, monitor-
ing, and adjustment of the forex market by the state explains much of the variation of the Yuan
explained by an exchange rate shock.

As far as the impact on other variables is concerned, to curb the inflationary pressures in the
financial as well as in the real sector due to increase in REQ and GDP, due to increase in exports,
respectively, the Government will increase the interest rate by 1% as seen from the IRF (Figure 1(b)).
The impact on prices, however, is ambiguous. Because of devaluation, exports will increase, leading
to an increase in aggregate demand and coupled with expensive imports, the result would be an
increase in the inflation in China. On the other hand, due to the increase in interest rate, domestic
consumption and domestic investment would be discouraged, leading to a fall in aggregate
demand, eventually resulting in fall in the domestic price level.

However, the IRF of Chinese CPI demonstrates increasing trend till the seventh quarter before start
decreasing, which implies that the latter phenomenon is in effect till the seventh quarter and after that the
former effect sets in (Figure 1(b)). In other words, at first, the decline in consumption and investment is less
than the increase in exports, leading to an increase in the domestic price level. After the seventh quarter,
the decline in domestic consumption and investment is greater than that of increase in exports, leading to
a fall in price levels. After the seventh quarter, consumers and firms adjust to the expensive imports and
investments, altering their preferences, leading to a decline in consumption and investment that is greater
than the increase in exports, thereby reducing prices. Furthermore, after the seventh quarter, coupled with
increased competition in export markets, the economy will be able to increase the productive capacity to
meet the demand for exports, thereby reducing the inflationary pressures and leading to a fall in domestic
price level.

The behaviour is also visible from the trend of GDP, which increases by 1.5% till the seventh
quarter before becoming stable. Hence, because of devaluation, reactionary increase in interest
rates and the fall in consumption and investment being greater than the increase in exports will
lead to a fall in domestic price level.

Therefore, a positive exchange rate shock will have a positive effect upon Chinese stock markets,
real output, and interest rates and a negative impact upon domestic price level.

5. Conclusion
The paper finds significant long-run relationship between forex and stock markets in China and ASEAN. In
the case of a financial (equity) shock, the causality from an increase in stock market indices to a
devaluation of the Yuan was found to be significant, thereby supporting a Reverse Portfolio Approach. In
case of an exchange rate shock, the causality from a devaluation of the Yuan to stock market indices was
also found to be significant, therefore supporting Flow Oriented Approach.

The paper uniquely identifies the relationship between forex and stock markets in China and
ASEAN. In the case of a financial shock, the REQ increases, implying the increase in Chinese Stock
Markets’ Indices being greater than ASEAN’s. Similarly, due to devaluation of the Yuan, the REQ
rises, implying the increase in Shanghai Composite and Shenzhen stock markets and a decline in
ASEAN’s weighted average stock indices. ASEAN’s index declines due to a loss of competitive
advantage by the local exporters against Chinese firms.

The results of the paper complement the conclusions by Ma and Kao (1990), Abdalla and
Murinde (1997), Chow et al. (1997), and Bartram et al., 2005) and are consistent with the findings
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of Gary and Shiguang (2010), who, using ARDL approach, observed Goods Market Theory but not
Portfolio Balance Theory in the case of China. Also, the paper supports findings by Richard and
Mbodja (1996) and Pao-Lin (2009), which imply that monetary shocks are not the most important
shocks explaining the variation in exchange rates in both developed and developing markets.

Furthermore, the behaviour of other relevant variables such as Relative GDP, Relative Interest
Rate, and RP tend to follow the predicted macro-economic theory in case of China-ASEAN and is
consistent with the findings of Clive et al. (2000). However, there exists a complicated relationship
between exchange rate determination and equity indices. Due to state’s intervention in the forex
as well as in the stock markets and connectedness of these entities with real and other sectors of
the economy, it becomes difficult to isolate the effect of exchange rate on the stock market and
vice versa, via bivariate model (Clive et al., 2000). This paper addresses the shortcoming by
including the relevant determinants of stock market index and exchange rates as identified by
the previous studies. In the case of China-ASEAN, however, due to high intervention of the Chinese
Government in the forex market, real sector, and regulation of financial sector, the effects of and
upon the exchange rate were primarily due to the direct intervention of the Government. Moreover,
it would have been interesting to note how the market forces would have steered exchange rate
because of a financial shock and vice-versa in the case of China.

According to the analyses presented in this paper, based upon the methodology and inclusion of
other relevant variables, significant interactions between forex and financial markets can be found
in China. Any change in exchange rate policy by the Central Bank of China has direct implications
for the Chinese stock market indices (Shanghai and Shenzhen). The performance of Chinese
financial markets or the performance of publicly listed firms to be specific has a significant impact
upon the exchange rate policy.
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Appendix

Table A1. Variance decomposition for China-ASEAN equity in levels

Steps es esc ed ee eMs eMSC ed
0

ed
0
c Total

1 0.001 6.551 3.718 89.730 0.00 0.00 0.00 0.00 100

2 18.551 6.908 2.683 66.826 0.001 2.784 2.221 0.025 100

3 18.463 6.716 2.593 65.586 0.832 3.268 2.496 0.046 100

4 18.393 6.691 2.654 65.334 0.902 3.255 2.697 0.076 100

5 18.335 6.689 2.669 65.191 1.029 3.249 2.744 0.095 100

6 18.292 6.692 2.666 65.050 1.145 3.253 2.797 0.105 100

7 18.254 6.699 2.666 64.939 1.234 3.250 2.847 0.111 100

8 18.219 6.704 2.667 64.861 1.312 3.248 2.877 0.113 100

9 18.188 6.708 2.667 64.804 1.380 3.245 2.896 0.113 100

10 18.161 6.709 2.666 64.762 1.438 3.243 2.907 0.113 100

* Values of the shocks on exchange rate is represented in percentages term.

Table A2. Variance decomposition for China-ASEAN exchange rate (DER)

Steps es esc ed ee eMS eMSc ed
0

ed
0
C Total

1 2.492 1.447 96.062 0.000 0.000 0.000 0.000 0.000 100

2 2.472 1.378 89.680 3.840 0.370 1.008 1.213 0.039 100

3 2.671 1.377 89.403 3.830 0.393 1.015 1.255 0.057 100

4 2.809 1.380 89.020 3.950 0.441 1.069 1.261 0.070 100

5 2.813 1.387 88.938 3.948 0.446 1.069 1.317 0.081 100

6 2.826 1.395 88.860 3.968 0.456 1.071 1.336 0.088 100

7 2.837 1.401 88.794 3.984 0.464 1.074 1.354 0.093 100

8 2.845 1.405 88.747 3.995 0.470 1.075 1.367 0.096 100

9 2.849 1.408 88.713 4.005 0.475 1.076 1.375 0.098 100

10 2.853 1.411 88.688 4.012 0.480 1.077 1.381 0.099 100
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