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Abstract - Spillover effects refer the interaction between two series so that uncertain exchange rate spillover effects affect 
from one market to another. This study attempts to examine the spillover effects affect the foreign trade (export and import) 
and the exchange rate of ASEAN six countries such as (China, Thailand, India, Japan, Korea and Singapore). The analysis 
has been conducted univariate ARMA model and multivariate GARCH extension, namely VARMA-GARCH model of Ling 
and McAleer (2003); whilst data took the form of monthly foreign exchange price, foreign trade markets of the selected 
countries. Results indicate significant volatility short run and long effects trade on all countries’ currencies. Spillover effects 
of uncertain exchange rate affect among some exported countries are China, Thailand, India and Korea country has only 
found volatility spillover effects its currencies variance. Moreover, Import two countries, India and Japan have found 
spillover effects situation of its currencies. Interestingly, this paper also sheds light on the facts that while foreign trade is 
depreciation but some export and import countries have been affected from being a volatility exchange rate in Myanmar. 
 
Keywords - Volatility Spillover Effects, Multivariate GARCH, ASEAN 6 countries, foreign trade, Exchange Rate. 
 
I. INTRODUCTION 
 
Increasing the value of trade (export/import) depends 
on the exchange rate and also fluctuation of the 
exchange rate is depend on other economic factors 
such as incomes of investors, currency speculation 
and other dummy variables regarding international 
trade policy studied by Jonathan E Leightner (2015). 
Foreign trade (international trade) plays as an 
important role in economic development of countries 
and promotes the bilateral relation of exporting and 
importing countries. Through international trade, the 
real exchange rate of the country becomes a critical 
measurement of the economy’s international 
competitiveness which has the strong influence on the 
foreign trade. Myanmar foreign exchange rate has 
been occurring fluctuation at nearly last two decades 
so that, the fluctuation of the exchange rate is 
encouraging uncertainty and volatile situation as well. 
Myanmar trade highly depends on Asian countries, a 
term of trade 70% of total exports go to Asian regions 
more than 90% imports comes from this regions. 
Myanmar trade relation with neighboring countries, 
since its inception in 1988, the open – door policy has 
drastically changed the geographical pattern of 
Myanmar’s trade. Myanmar has strengthened its trade 
relations with neighboring countries in particular 
China, Thailand, and India. There are mainly three 
composition sectors of GDP which are agriculture 
sector included 26% of total GDP, industry sector, 
and services sector also included 27.5% and 46.2% of 
GDP. Foreign trade includes services sector and its 
annual GDP is over 46% of total GDP. 
 
Myanmar trade sector dramatically grew up at the end 
of the twentieth century and in the early twenty-first 
century. Myanmar’s export is particularly increased 
since 2005 due to government encouragement of 

export promotion of primary commodities improving 
service area of trade financing, market access, and 
trade facilitation in order that removing the barriers to 
rebound FDI to helps industries and the market 
barrier to updating their value added activities. On the 
other hand, foreign currency rate was extremely 
reached to the highest rate during 2006 - 2007 due to 
larger gas exported to Thailand which was around $ 4 
million mean while the sun equivalent  of moving up 
40% of total export as consequence as appearing 
domestic currency depreciation and occurring 
exchange rate volatile situation significantly since 
2006. 
 
Regarding the lecturers, a study explained that the 
trade flows are generally affected by comparative 
advantage government intervention and also 
exchange rate fluctuations. Theoretically, the possible 
relationship between uncertain exchange rate and 
export is both positive and negative (De Grauwe, 
1988). The empirical result in uncertain exchange rate 
leads to increase trade flows. The same finding also 
comes from Langley et al. (2001).The empirical 
finding of the impact of uncertain exchange rate on 
trade has remained inconclusive at best. In facts, 
numerous studies, theoretically and empirically, have 
attempted to find the nature of the relationship 
between exchange rate volatility and export and 
reported both positive and negative relationship. 
Some have even reported no significant relationship 
between these two variables. 
  
Financial volatility spillover effects have also interest 
to economic policymakers, as these effects may be 
harmful to economic performance. According to 
Barkouas et al. (2002),  uncertain or fluctuated 
exchange rate could arise changes in economic 
fundamental factors such as purchasing power of 
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consumer, aspects foreign exchange market as 
through bubble and rumors, noise traders, speculation 
and portfolio shifts. In addition, it can be a noisy 
signal of the potential future policy changes such as 
inflation, interest, money supply and output growth 
and exchange rate regime. The research especially is 
conducted to analysis spillover effects between 
volatile exchange rate and foreign trade of ASEAN 
selected countries representing both export/import 
and its currencies based on occurring the volatility of 
Myanmar exchange rate. In contrast, the contribution 
of the paper is its focus on trade and barrier relation 
with Myanmar volatile exchange rate changes 
interaction within these countries where does not 
substantial work is available. In addition, the research 
will use the monthly price of exchange and value of 
trade of these countries. 
 
The light of the importance of analysis spillover 
effect across foreign trade, this research selects 
countries on important trade relation with Myanmar. 
To study that, this research examines the multivariate 
volatility model, namely the vector autoregressive 
moving average (VARMA-GARCH) model Ling and 
McAleer (2003) analyzed to capture the as significant 
level breaks are considered over the selected period 
of time in mean and variance equation. The 
remainder of the paper is organized as follows: 
section 2 provides contribution to literature, section 3 
organizes methodology explaining part , section 4 are 
data and basis statistic, sections 5 presents the 
empirical results and section 6 discussesthe 
conclusion part.  
 
II. CONTRIBUTION TO LITERATURE  
 
Almost lecturer used to multivariate volatility model 
to study concerns financial time series data purpose 
for the financial sectors analysis research. Chaung, 
Lin Chia et.al 2010 analyzed to study based on oil 
price volatility spillover using multivariate GARCH 
such as VARMA-GARCH and VARMA-AGARH to 
capture the volatility effects and asymmetric effects 
and conditional correlation of crude oil return and 
optimal portfolio weights of crude oil cross different 
asset and market portfolios are evaluated in order to 
provide the critical policy implication for risk 
management of crude oil market. David 
E.Allenet.al(2010) studied the features an analysis of 
volatility spillover effects from the US market which 
was to capture the impact of global financial crisis 
using ARMA-GARCH to capture the volatility 
spillover from US. The paper found a strong evidence 
of regime switching behavior and changes in 
correlation between the two markets particularly the 
period of the GFC. GiamQuang Do el.at (2009) 
studied examining volatility spillover across 
international market and ASEAN emerging stock 
markets adapted multivariate GARCH model, the 
empirical results found out to imply the differences in 

immunization and absorbability of stock and 
volatility of transmitted to each ASEAN emerging 
stock market form the other market. 
 
III. MATERIAL AND METHODOLOGY 
 
This section will interpret on the modeling the 
financial time series with time varying volatility and 
it will demonstrate the most appropriate model 
applied for the present research. Since the well – 
known autoregressive conditional heteroscedasticity 
(ARCH) model was first introduced by Engle(1982) 
and developed then by Bollersleve (1986) to be the 
GARCH model, a numerous empirical researches 
have been found in the literature relating to these 
models. Several multivariate GARCH model specify 
risk for one assets (see McAleer,2005.da Veiga Chan 
and McAleer(2008) analyzed the multivariate vector 
ARMA-GARCH (VARMA-GARCH) model of Ling 
and McAleer(2003) and vector ARMA- asymmetric 
GARCH (VARMA-AGARCH) model of McAleer, 
Hoti and Chan (2009) . 
 
In our study, ARMA, ARCH, MGARCH models 
namely VARMA-GARCH models are employed in 
order to measure spillover effects in across selected 
countries of trade (export & import). Firstly, all 
countries price of exchange rate variablesare 
employed in log function to make sure condition of 
data exchange rate price country i at time t to estimate 
to get a fit data for the observation countries’ 
currencies.  

γ = log ⁄  (1) 

where, 
γij =Price of exchange ratein market i and market j. 
Pit= Price of Myanmar currency in market i at time t  
Pjt= Price of another country currency in market i at 
time t 
Pit-1= Price of Myanmar currency in market i at past 
time t 
Pjt-1 = Price of another country currency in market i at 
past time t. 
In simple ARMA model, it consists only the term of 
autoregressive and moving average term by well –
known Box Jenkins (1976). So, we want to adopt a 
logarithmic series of an asset of currency rate fit an 
ARMA-GARCH model. A typical model specific 
first and second order conditional moment such as an 
ARMA for the mean and a GARCH for the variance, 
ARMA(1,1)-GARCH(1,1) model make to assume for 
ordinary residual and make a GARCH series of 
conditional variance in conditional mean γ  in 
ARMA model  and variance σ  equation of GARCH 
model. Univariate GARCH model and allows for the 
inclusion of external regressors in the variance 
equation as well as the possibility of using variance 
targeting as in Engle and Mezrich(1995). Given 
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conditional mean of residual ε^and variance σ^ are 
expressed:  
γ = C + α γ , + α ε + ε  (2) 
σ = ω+ α σ + β σ  (3) 
Where, 
γ   = random variable  
γ ,  = random variable its own lagged  
ε   = error term 
σ   = variance 
The research is going to focus on spillover effects 
between each variables. Hence, we have consider 
thatcommon approach adopted to the specification of 
multivariate conditional mean and conditional 
variance equation are expressed: 
y = E(y |F ) + ε  (4) 

ε =  D η  
Let yt = y = (y , … . . , y )′ , η = (η … … , η )′, a 
sequence of (i.i.d) random vectors, Ft is a vector of 
past information available at time t, D =

diag( h , … … . . , h / ), m is the number of price and t 
= 1 ,….n (for full exposition, see Li,Ling and 
McAleer(2003), McAleer(2005) and Bauwens 
el.at(2003). The Bollerslev (1990) constant 
conditional correlation (CCC) model assume that the 
conditional variance of each , hit = I =1 ,…, m follow 
a univariate GARCH process:  
h = ω + ∑ α ε , +∑ β hi  (5) 
Let i= 1….s be the number of the selected markets, In 
which  ω > 0,α ≥ 0,β ≥ 0, are sufficient 
conditional to ensure a positive conditional variance,  
h ≥ 0. The ARCH effects is captured by the 
parameterα ,which represent short run persistence of 
shocks volatility.β Captures the GARCH effects and 
(α + β ) measure the persistence of the impact of 
shock of volatility long run persistence. The simplest 
case is GARCH (1,1),i.e., h =(α ε + β  hi ), it 
has been more widely used in practices.  
McAleer(2003), and Harris, Stoja and Tucker (2007) 
claim that the GARCH model is perhaps the most 
widely used approach to modeling the conditional 
covariance matrix of returns and Engle (2001) states 
it has been successful, even in its simplest form, in 
predicting conditional variance. In this paper research 
goal is to model spillover effects. In the context of 
measuring asymmetric shocks and spillover effects, 
the following model have been proposed. The model 
used simple univariate model before advancing to 
more complex multivariate ones. Following using 
model is measured the spillover effects between each 
other, the following models are adopted. VARMA (1, 
1)-GARCH (1, 1) model is expressed:  
EX = C + α EX , + α ε + ε  (6) 
 
σ = ω+ α ε , +β σ ,  
+β ε^ +β σ^      
    (7) 
where , 

EX ,   = Myanmar export to China 
C   = Constant term 
EX ,  = Myanmar export to China at past 
time t 
ε   = Error term 
ε^   = lagged squared residuals 
σ^   = Varianceat past time t 
All export and import countries are estimated in these 
equation for each country by country. Firstly, China 
import to Myanmar estimationthe conditional mean 
and variance equation are given:  
IM = C + α IM  , + α ε + ε  (8) 
 
σ = ω+ α ε , +β σ  , +β ε^ +
 β σ^          
(9) 
Where, 
IM ,   = China import to Myanmar  
C   = Constant term 
IM ,  = China import to Myanmar at past 
time t 
ε   = Error term 
ε^   = Lagged squared residual at past time t 
σ^   =Variance at past time t  
In equation (6) and (7) estimated the spillover effect 
between Myanmar export to china in mean equation 
and conditional variance also estimated its variance 
and residual in equation 6.   The estimation for 
spillover effects captured the significant level of 
lagged squared residual and variance should be ε^   
and σ^ ≤ 0and its conditional variance equation. 
Left import equation (8) and (9) also regarding the 
parameter estimation in export mean equation.The 
parameters in equation can be obtained from the quasi 
maximum likelihood estimator (QMLE). See Ling 
and MeAleer (2003) and for the detail estimates of 
the VARMA-GARCH and VARMA-AGARCH 
model. 
 
IV.   DATA 
 
This research investigated monthly data market 
exchange rate of six countries which are listed the 
highest export from Myanmar and import to 
Myanmar. Which are (1) China currencies and China 
trade value (2) Thailand currencies and its trade value 
(3) India currencies and its trade value (4) Japan 
currencies and its trade (5) Korea currencies and its 
trade and Singapore currencies and its country trade. 
The data observation period from January 1998 to 
December 2015. All data are collected from IMF, 
World Bank, Government data of Central Bank in 
Myanmar and CEIC data fund of Chiang Mai, 
University. 
Prior to doing time series analysis, the data should be 
checked the statistical adequacy i.e. to see whether or 
not the time series data used in the research are 
stationary. The augmented Dickey-Fuller (ADF) and 
Perron-Phillips (PP) tests were employed. Results of 
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the tests indicate that the null hypothesis of a unit root 
99%, 95% and 90% interval. As a result of unit root 
test, all variables of p value are less than t – statistic it 
means there are rejected the null hypothesis and also 
all data are stationary. For each countries price of 
currencies, γ is the price currency rate of i and j 

markets.γ = log ( P P / P
P ),where P  

denotes the price of currency i market at time t.  
 
V.  RESULT OF THE STUDY 
 
Regarding VARMA-GARCH specification 
mentioned to section (4), used multivariate volatility 
equation of the VARMA-GARCH model. It’s widely 
recognized by the researchers that GARCH (1, 1) is 
the simplest GARCH model, but it has become the 
popular application in modeling the time varying 
conditional volatility. Therefore, In this section, we 
first estimate GARCH (1,1) model in the selected 
countries based on ARMA(1,1) processes for mean 
equation then we can check the properties of the 
univariate volatility models for each country before 
going to estimate the multivariate model for these 
variables. i.e., VARMA-GARCH model. All 
estimates of parameters for the univariate conditional 
volatility of each countries’ export& import are 
obtained using the Marquardt Optimization algorithm 
in E view 8.3. 
Table: 1 reports estimated the parameters of selected 
market exchange rate price in mean and variance 
equation. In conditional mean equation, 
univariateARMA (1,1) model employed to estimate 
conditional mean depends on its lagged and 
dependent variable at time tdoes not only affect by 
the shock at time t but also the shock has taken place 
before time t. In the result of α1AR (1) estimated 
selected marketexchange rate observation of null 
hypothesis are rejected so that dependent variable of 
γ  selected market exchange rate dependson it 
lagged observation. The results of α2MA(1)showed 
the estimated parameters of a negative and positive 
shockin three countries, so that dependent variables 
γ of such selected market price of currency rate at 
time t does not only affect by the shock of a negative 
or positive at time t but also these positive and 
negative shocks have taken place before time t.  
In GARCH (1,1) model,the estimated parameters of 
variance equation showed that unconditional variance 
(ω), the ARCH(α) and GARCH(β) effects are 
positive and probability values are significant as well. 
As regardingthe observation of equation (2 and 3), in 
the result has found both the residual of ARCH (α) 
effects and conditional variance of GARCH (β) 
effects of its selected market price of the exchange 
rate.While Ling and McAleer (2002) developed 
second-moment regularity conditions, α1+β1<1 for 
GARCH (1,1) are also sufficient for those properties 
of the QMLE. Actually, the log-moment condition is 

a weaker regularity, the log-moment condition may 
not be violated when α1+β1>1 for GARCH. 

 
Table 1: Estimates of ARMA(1,1)-GARCH(1,1) model for 

selected countries’ currencies. 
 
Notes: The figures in paretheses are the p-value ; 
95% confidence interval. 
 
Result in Table (2) and (3) imply that VARMA-
GARCH model for export and import countries to 
analysis spillover effects betweeen (export and 
import)and each country currencies in variances .  By 
doing so, the volatility spillover effects between each 
country exchange rate and trade are estimated 
through the bivariate VARMA-GARCH model. We 
attempt to capture the possibility shocks and spillover 
effects across the ASEAN six countries trade relation 
such as export from Myanmar and import to 
Myanmar from such countries so that VARMA(1,1)-
GARCH(1,1) model is employed for this purpose.   
Table 2 shows that the parameter estimation of 
spillover effects between export and exchange rate, 
China and Thai and India export of its lagged squared 
residuals are significant level as shown (β2< 0.0005), 
(β2< 0.0169) and (β2< 0.0019). So, it can say these 
three countries have spillover effects on export and its 
currencies. In contrast, from Myanmar to Korea 
export has volatility spillover effects on its exchange 
rate in variance p value is (β3< 0.0011). Moreover, 
Indicating the results show that such Myanamr export 
countries has volatility of short run ARCHα effects 
except export to Janpan country shows insignificant 
level concerns short run volatility effects on its 
currency residual among Myanmar exports. For long 
run volatility of GARCH effects, almost all countries 
of null hypothesis are rejected so that there has long 
run volatility effects between export and its 
currencies in variance following in table 2. 
. 

 
Table 2: Estimates VARMA-GARCH model for selected 

countries’ export 
 

Notes: The figures in parentheses are p –value, 
95%confidence interval. 
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It is shown in table (3) , the estimation for spillover 
effect between import and its currency residual and 
variance. India has spillover effects (β2<0.001) and 
also volatility spillover effects because significant 
level(β2<0.005) is less than 0.05 india is one of 
neighboring country trading both ways border and 
shipping. Japan import to Myanmar has spillover 
effects on currencies because many much Japanese 
automobiles are huge imported to Myanmar since 
2010.  

 
Table 3: Estimates VARMA-GARCH model for selected 

countries’ import 
 
Notes: The figures in parentheses are p –value; 95% 
confidence interval. As shown in the table (4) 
explains a summary of the estimates of bivariate 
VARMA-GARCH model capture spillover effects 
between export/import and its exchange rate residual 
and variance. We have explained all results above the 
tables. In table 2 and table 3 including the spillover 
effects between export/import and the relation of the 
exchange rate. Here the result shows for short run 
volatility effects between trade and exchange rate all 
almost countries are significant for short run volatility 
expects Japan because Japan has been exported less 
than other countries. For long run volatility effects, 
all are shown significant thus, there has long run 
volatility effects between import each country and 
their exchange. Therefore, Foreign trade of export 
from Myanmar and import to Myanmar can be seen 
both short run and long run volatility effects on their 
trade and its uncertain Myanmar currency rate. 
Whereas, we estimated five countries trade relation of 
export and import are the spillover effects affect on 
their currency. The VARMA-GARCH model adopted 
to capture the spillover effect of residual and variance 
its currencies rate and trade.As results, Myanmar 
export to China finds out spillover effects on each 
other because of their residual of currency rate are 
significant level. Moreover, 70% total export of  
22.9% are going to China, 28.56 % are going to 
Thailand and 1.3%  are export to India and 4.8% 
export are going to  Korea.  These three countries 
have been largely exported from Myanmar as 
regarding statistic research data in Myanmar.   
 
In contrast, the conditional variance shows that two 
countries have been appearing volatility spillover 
effects occur on their trade and its currencies. Which 
is Japan commodity import to Myanmar, commodity 
export to Korea. As a result, 6.5% total import is 
coming from Japan especially after 2010, a 

government has been willing to open to import 
Japanese automobile product to Myanmar it was 
obviously seen and rapidly increasing import rate 
coming from Japan. For Korea export volatility 
spillover effects, Myanmar export 4.8% are going to 
Korea it was larger than India because Myanmar does 
not improvement yet technology, natural resources 
are going to export to Korea to value added which are 
agriculture, livestock, fishery ,mineral, foresty, 
manufacture and others are major export commodity 
to Korea and the other hand from 2010 to 2015 
Korean Investment are significant to invest on 
automobile and natural gas business sectors. These 
are caused to appear volatility spillover effects on 
between each export and its currencies. 
 

 
Table4: Summary of Multivariate Estimates between Exchange 

rate and Trade (export & import) of selected countries. 
 
Notes: The arrows (i.e.,        and            ) denotes the 
significant direction, (-) does not significant direction 
of spillover between these variables. 
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Figure : 1 Conditional variance of spillover effects estimated in 

VARMA-GARCH model. 
 
These figures are showed that the conditional 
variance analyzed spillover effects based on 
VARMA-GARCH. Such a result may be used to 
motivate the estimation of multivariate volatility 
model to provide spillover effects analysis between 
each other.  
 
CONCLUSION 
 
This research investigated the spillover effects on 
foreign trade and exchange rate used by multivariate 
volatility model, namely the vector autoregressive 
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moving average (VARMA-GARCH) model to know 
barrier of trade relationship selected ASEAN six 
countries’ trade performance. The result of the study 
find out, some countries are shown volatility short 
run and long run effects and spillover volatility effect 
as well. Myanmar has been suffered currency 
depreciation since 2010 and also trade deficit as 
regarding the government data, import rate is higher 
than export. Whereas, when we studied the individual 
country trade rate has been increased since 2010 and 
it is going to decline a few in 2015. Once export and 
import increased even local currency is depreciation 
as consequence foreign exchange rate has been 
appearing highly fluctuation. As shown the results of  
ARMA-GARCH model to capture a residual and 
conditional variance of random variable then, 
continue to analyze spillover effects affect between 
the observation countries trade and residual and 
variance of its currencies and employed VARMA-
GARCH model to capture short run and long run 
volatility effects and spillover effects as well. As a 
result, the observation for Myanmar export going to 
five countries, China, Thailand, India found out the 
spillover effects between export and they're residual 
of the exchange rate, Korea has found that volatility 
spillover effects on Myanmar export and its variance 
of currencies. For coming from import five countries 
to Myanmar, India import results from the spillover 
effect between and residual of currencies and 
consequence, the volatility spillover effects on Japan 
imports and its currency variance as well. The 
advantage of the model using in this study indicates 
such a reliable finding in order to that economic 
theory and hypothesis results are linked between each 
other. This study is based on spillover effects 
between the dependent variable and independent 
variable using VARMA-GARCH model to predict 
the situation spillover effects among export and 
import countries. As a result, having fluctuating 
Myanmar exchange does affect on trade 
(export/import) as consequences it may depend on the 
situation of trade performance and liberalization in 
Myanmar.  
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