
5(6($5&+�21�(&2120,&�$1'�,17(*5$7,21

�(;7(51$/�(&2120,&6�5(9,(:1R�������������

���,QWURGXFWLRQ

In� the� year� of� 1986,� Vietnam� began� to�
reform�the�economy�from�a�centrally�-�planned�
WR� D� PDUNHW� HFRQRP\�� 7KH� PRVW� LPSRUWDQW�

aims� of� the� reform� were� to� encourage� the�
GHYHORSPHQW� RI� WKH� SULYDWH�VHFWRU� DV�ZHOO� DV�

to� promote� international� trade.� As� a� result,�
Vietnam� trade�activities�have� been�gradually�
liberalized�and�trade�volume�has�witnessed�a�
dramatic�growth,�contributing�to�the�growth�of�
GRPHVWLF��HQWHUSULVHV�

The� question� here� is� which� factors� affect�
WKH�FKRLFH�RI�IRUHLJQ�WUDGH�SDUWQHUV�RI�9LHWQDP�

LQ�RUGHU� WR�HIIHFWLYHO\�H[SORLW� WKH�FRPSDUDWLYH�

advantages�of�each�country.�There�were�a�great�
number� of� studies� using� the� gravity�model� to�
point� out� that� gross� domestic� product� (GDP),�

population,� geographical� distance� and� culture�
have� important�effects�on� trade�Àows�between�
countries�such�as�the�work�of�Blomqvist�(2004)�
on�Singapore�and�Montanari�(2005)�on�Balkans.

To� our� best� knowledge,� there� have� been�
some� studies�using�gravity�model� to�analyze�
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bilateral� trade�Àows�between�Vietnam�and� these�60�countries.�By�applying�method�of� speed�
of�convergence,�we�also�¿nd�out�that�Vietnam�has�trade�potential�especially�with� some�new�
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trade�of�Vietnam.�For�example,�Nguyen�Bac�
Xuan� (2010)� investigates� factors� inÀuencing�
trade� Àows� between� Vietnam� and� other�
countries� from� 1991� to� 2006.� Thai� Tri� Do�
(2006)� studies� trade� between� Vietnam�
and� 23� European� countries� from� 1993� to�
2004.� However,� we� ¿nd� that� most� papers�
concentrate� on� long-time� (traditional)� trade�
partners�of�Vietnam.�Meanwhile,�Vietnam�has�
UHFHQWO\�H[SDQGHG�WKH�WUDGH�DFWLYLWLHV�WR�PDQ\�

new�regions�such�as�Western�Asia�and�Africa�
Thus,� it� is�needed� to�have�more� research� on�
9LHWQDP¶V�LQWHUQDWLRQDO�WUDGH�DFWLYLWLHV�VR�DV�WR�

acquire�a�deeper�understanding�of�Vietnam’s�
WUHQG�RI�WUDGH�ZLWK�SRWHQWLDO�SDUWQHUV�

In� this� paper,� we� use� the� JUDYLW\� PRGHO�

based� on� panel� data� to� evaluate� effects� of�
speci¿c�factors�on�Vietnam’strade.�We�utilize�
data� of� 60� countries� between� 2000� and�
2010� which� is� obtained� from� International�
Trade� Centre� (ITC),� International� Monetary�
Fund� (IMF)� and� World� Bank� (WB).� 7KH�
estimated� results� of� the� study� con¿rm� the�
relationship� between� economic� size,� market�
size,� geographical� distance� and� culture� with�
bilateral� trade� Àows.� The� estimated� results�
of� gravity� model� are� subsequently� used� to�
LGHQWLI\� SRWHQWLDO� WUDGH� SDUWQHUV� RI� 9LHWQDP�

by�applying�method�of�speed�of�convergence.�
Accordingly,�Vietnam�has�a�high�level�of�trade�
potential�with�some�countries�especially�from�
European� Union,� Africa� and� Western� Asia.�
7his� method� also� contributes� to� recognize�
the�overtrade�situation�between�Vietnam�and�
some�developed�countries�such�as�the�United�
States,�Switzerland�and�Ireland.

The�paper�is�structured�as�follows.�Section�
2� reviews� literature� on� the� gravity� model.�
Section� 3� provides� an� overview� of� trade�
between� Vietnam� and� foreign� countries.�

Section� 4� illustrates� the� methodology� and�
empirical� results.� Section� 5� applies� gravity�
model� to� calculate� trade� potential� between�
Vietnam�and�trade�partners.�The�¿nal�section�
is�conclusion.

���7KHRUHWLFDO�IUDPHZRUN

Recently,�gravity�model� has�been�utilized�
intensively� to� explain� bilateral� trade� Àows�
between�two�countries.�In�physics,�according�
to�Newton’s�universal�law�of�gravitation,�the�
gravitational� attraction� between� two� objects�
LV�SURSRUWLRQDO�RI�WKHLU�PDVVHV�DQG� LQYHUVHO\�

related�to�square�of�their�distance.�The�gravity�
PRGHO�LV�UHSUHVHQWHG�DV�IROORZ�
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,Mj�are�the�mass�of�two�objects

Dij�LV�WKH�GLVWDQFH

*�LV�WKH�JUDYLWDWLRQDO�FRQVWDQW

Timbergen� is� a�Dutch� economist�who� ¿rst�
DSSOLHG�JUDYLW\�PRGHO�WR�DQDO\]H�IRUHLJQ�WUDGH�

Àows� in� 1962.� In�his�model,�while�dependent�
variable� is� the� trade� Àow� between� country�A�
and� B,� GDP� and� geographical� distance� are�
independent� variables.� The� ¿nal� estimated�
results�showed�that�as�opposed�to�distance,�the�
GDP�variable� has� positive� effect� on� the� trade�
Àow� between� two� countries,� which� means�
countries�with�larger�economic�sizes�and�closer�
GLVWDQFH�WHQG�WR�WUDGH�ZLWK�HDFK�RWKHU�PRUH�

Krugman�and�Obstfeld�(2005)�also�utilizes�
JUDYLW\� PRGHO� IRU� WUDGH� DFWLYLWLHV� DQG� WKH\�

SURYLGHV�D�FRPPRQ�PRGHO�DV�IROORZ�
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Where:
7ij�is�the�total�trade�Àow�from�origin�country�

i�to�destination�country�j
�<

L
,Yj�are�the�economic�size�of�two�country�i�

and�j.�Y
L
,Yj��are�usually�gross�domestic�product�

(GDP)�or�gross�national�product�(GNP)�
Dij� is� the� distance� between� two� country� i�

and�j
$�LV�D�FRQVWDQW�WHUP�

After�¿rst�research�of�Timbergen,�there�have�
been�many�other�economists�applying�gravity�
model� with� similar� purposes.� For� example,�
Martínez-Zarzoso� and� Nowak-Lehmann�
(2004)� uses� the� model� to� assess� Mercosur-
European� Union� trade,� and� trade� potential�
IROORZLQJ� WKH� DJUHHPHQWV� UHDFKHG� UHFHQWO\�

between� both� trade� blocs.� Their� estimated�
results� indicate� a� number� of� variables,�
namely,� infrastructure,� income� differences�
DQG� H[FKDQJH� UDWHV� DGGHG� WR� WKH� VWDQGDUG�

gravity� equation,� are� found� to� be� important�
determinants�of�bilateral�trade�Àows.�

Rahman� (2009)� attempts� to� investigate�
trade� potential� for� Australia� � � using� the�
augmented� gravity�models� and�cross� section�
data� of� 50� countries.� His� results� reveal� that�
Australia’s�bilateral�trade�is�affected�positively�
by�economic�size,�GDP�per�capita,�openness�
and�common�language,�and�negatively�by�the�
distance� between� the� trading� partners.� The�
estimated�results�also�show�that�Australia�has�
tremendous� trade� potential� with� Singapore,�
Argentina,� the�Russian�Federation,� Portugal,�
Greece,� Chile,� Philippines,� Norway,� Brazil�
and�Bangladesh.

Moreover,� by� applying� gravity� model,�
Chan-Hyun�Sohn�(2005)�analyses�trade�Àows�
in� Korea,� Ranajoy� and� Tathagata� (2006)�
explains� trends� of� trade� in� India,� Alberto�
(2009)�considers�whether�or�not�gravity�model�

can�explain�exporting�activities�of�countries�in�
Africa,�etc.

Regarding�the�case�of�Vietnam,�Thai�Tri�Do�
(2006)�also�applies�gravity�model�in�order�to�
explain�bilateral�trade�Àows�between�Vietnam�
and� 23� European� countries� from� 1993� to�
2004.�He�utilizes�total�value�of�trade�between�
Vietnam� and� those� countries� as� dependent�
variable,�and�GDP,�population,�real�exchange�
rate,� distance,� history� as� independent�
variables.� The� estimated� results� show� that�
the� determinants� of� bilateral� trade� between�
Vietnam�and�European�countries�are�economic�
size� (GDP),� market� size� (population)� and�
the� real� exchange� rate� volatility.� However,�
GLVWDQFH� DQG�KLVWRU\�VHHP� WR�KDYH�QR�HIIHFW��

He� also� points� out� that� Vietnam� has� not�
thoroughly� exploited� all� the� potentials� in�
trading�with�some�European�countries�such�as�
Austria,�Finland,�Luxembourg.

The�study�of�Bac�Xuan�Nguyen�(2010)�uses�
JUDYLW\�PRGHO� WR�DQDO\VH�H[SRUWLQJ� DFWLYLWLHV�

of� Vietnam� with� dependent� variable� being�
the� exporting� value� from� Vietnam� to� other�
countries�during�the�20�year�period�up�to�2006;�
independent� variables� are� GDP,� distance,�
average� real� exchange� rate� and� dummy�
variable�ASEAN.�After�regression,�the�results�
show�that�� the�value�of�export�from�Vietnam�
to� another� country� increases� alongside� the�
raises�of�GDP,�exchange�rate�and�the�partner�
being� in� ASEAN.� Conversely,� geographical�
distance� negatively� affects� exporting� value.�
9LHWQDP�KDV� WHQGHQF\� WR� KDYH�PRUH� H[SRUWV�

to�countries�closer�to�Vietnam�geographically.

Based� on� the� literature� framework,� the�
IROORZLQJ�K\SRWKHVHV�DUH�DGYDQFHG�

+\SRWKHVLV����7KHUH�LV�D�SRVLWLYH�HIIHFW�RI�

HFRQRPLF� VL]H� DQG� PDUNHW� VL]H� RQ� ELODWHUDO�

WUDGH�



5(6($5&+�21�(&2120,&�$1'�,17(*5$7,21

� (;7(51$/�(&2120,&6�5(9,(: 1R�������������

+\SRWKHVLV����7KHUH�LV�D�QHJDWLYH�HIIHFW�RI�

JHRJUDSKLFDO�GLVWDQFH�RQ�ELODWHUDO�WUDGH�

+\SRWKHVLV���7KHUH�LV�D�SRVLWLYH�UHODWLRQVKLS�

EHWZHHQ�WKH�GHYDOXDWLRQ�RI�9LHWQDP¶V�FXUUHQF\�

DQG�WRWDO�WUDGH�YDOXH�

���0HWKRGRORJ\�DQG�HPSLULFDO�UHVXOWV

�����'DWD�GHVFULSWLRQ

Data� of� imports,� exports� and� factors�
inÀuencing� trade� Àows� between� Vietnam�
and�trade�partner�is�in�the�form�of�panel�data,�
obtained� from� International� Trade� Centre�
(ITC),� International� Monetary� Fund� (IMF)�
and�World� Bank� (WB)� through� the� 10� year�
duration�from�2000�to�2010.

The�data�represents�economic�variables�of�
60�countries�divided�5�main�groups:

-�Group�I:�Top�3�most�developed�economies�
in� the� world:� The� United� States,� Japan� and�
&KLQD

-�Group�II:�23�countries�in�European�Union�
(EU)��

-�Group�III:�10�countries�in�Southeast�Asia
-�Group�IV:�14�countries�in�Western�Asia�
-�Group�V:�10�countries�in�Africa
Figure�1�depicts� the�trade�values�between�

Vietnam�and�groups�of�countries�above�from�
2000�to�2010.�As�can�be�seen,�group�I,�II,�and�
III� outperformed� the� two� remainders,� and,�
WKH�GDWD�IRU�WRS���PRVW�GHYHORSHG�HFRQRPLHV�

(group� I)� has�been� by� far� the�highest.�Trade�
values� between� Vietnam� and� those� groups�
also�went�up�by�years�up�to�2008,�felt�in�2009�
because� of� the� economic� crisis� but� ¿nally�

���Turkey�which�doesn’t�belong�to�EU�is�included�in�group�II�because�Turkey�is�now�a�member�of�European�Community�(EC)�
DQG�KDV�PDQ\�WKLQJV�LQ�FRPPRQ�ZLWK�WKH����UHPDLQGHUV�

)LJXUH����7UDGH�YDOXHV�EHWZHHQ�9LHWQDP�DQG�JURXSV�RI�FRXQWULHV�

LQ�SHULRG������������

0LOOLRQ�86�GROODUV

�6RXUFH��,7&�
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UHFRYHUHG�D�\HDU�ODWHU�

Figure� 2� reveals� average� growth� rates� of�
trade� value� between� Vietnam� and� 5� groups�
IURP������ WR�������7KH�GDWD� IRU�$IULFD�ZDV�

highest�with�a�striking�31.44%�per�year,�which�
shows�a�huge�trade�potential�between�Vietnam�
and� this� region.� Group� 1� came� second�with�
21.62%�per�year,�followed�closely�by�group�II�
and�IV�(approximately�16.5%�for�each),�group�

III�bottomed�out�at�just�over�14%.�Trade�values�
between� Vietnam� and� countries� from�Africa�
and� Western� had� been� on� the� increase,� and�
these�values�might�keep�rising�in�the�future.�

Table�1� illustrates� top�20�countries�which�
have�the�highest�values�of�trade�with�Vietnam�
in�2000,�2005�and�2010.Countries�in�group�I,�
II�and�III�still�ranked�¿rst,�however,�at�the�end�

)LJXUH����$YHUDJH�JURZWK�UDWHV�RI�WUDGH�YDOXH�EHWZHHQ�9LHWQDP�DQG�JURXSV�RI�FRXQWULHV�IURP�

�����WR�����

8QLW��3HUFHQW

�6RXUFH��,7&�

of�the�period�bilateral�trade�between�Vietnam�
and�some�countries�in�Western�Asia�and�Africa�
was� increased.�The�growth�rate�for�group� III�
was�the�lowest.�However,�trade�links�between�
Vietnam�and�the�region�are�well��established,�
meaning�growth�rates�would�be�low�compared�
ZLWK�HPHUJLQJ�PDUNHWV�

�����6WDWLVWLFDO�PRGHO�DQG�YDULDEOHV

In� the� case� of� Viet� Nam,� we� include� the�
variables�of�population,�exchange�rate,�culture�
DQG� VWUDWHJLF� SDUWQHU� LQ� WKH� JUDYLW\� PRGHO� WR�

check� their� effect� on� bilateral� trade� between�
Vietnam�and�the�partner�countries.�The�gravity�
PRGHO�LV�HVWLPDWHG�LQ�ORJDULWKP�IRUP�DV�IROORZV�
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Where:

i�=�1�(Vietnam)
j�=�2,�3,�4,...�(partner�countries)
t�=�2000,�2001,�2002,...,�2010
7ijt�:Vietnam’s�trade�with�country�j�in�year�t
<

LW
:�Vietnam’s�GDP�in�year�t

<jt:�GDP�of�country�j�in�year�t

N
LW
:�Vietnam’s�population�in�year�t

Njt:�Population�of�country�j�in�year�t
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Dij:�Distance�in�kilometers�between�Vietnam�
and�country�j

EXijt:� Nominal� exchange� rate� between�
Vietnam�and�country�j�in�year�t

&ij:�Culture�dummy�variable�for�the�cultural�
gap�between�Vietnam�and�country�j

Pijt:� Strategic� partner� dummy� variable� for�
the�strategic�partnership�between�Vietnam�and�
country�j�in�year�t

Hijt:�Error�term
Dependent�variable�is�annual�trade�(exports�

plus� imports)� of� Vietnam� and� partners.� The�

data� for� this� variable� are� obtained� from�
International�Trade�Centre�(ITC)�database,�the�
SHULRG�IURP������WR������

Gross� domestic� product� of� Vietnam� and�
partner� countries� are� used� as� measure� of�
economic� size.� These� two� variables� are�
H[SHFWHG�WR�KDYH�SRVLWLYH�LPSDFW�RQ�WKH�WUDGH�

promotion.�Data�on�GDP�of�the�countries�are�
obtained� from� the� database� of� International�
Monetary�Fund�(IMF).

Population� is�used� to�estimate� the�market�
size�of�each�country�which�is�a�factor�affecting�
LQWHUQDWLRQDO� WUDGH��7KH�ODUJHU�WKH�PDUNHW�WKH�

7DEOH����&RXQWULHV�JDLQ�KLJKHVW�WUDGH�YDOXHV�ZLWK�9LHWQDP�LQ�����������������

0LOOLRQ�86�GROODUV

���� ���� ����

&RXQWU\ *URXS
7UDGH�

YDOXH
&RXQWU\ *URXS

7UDGH�

YDOXH
&RXQWU\ *URXS

7UDGH�

YDOXH

Japan , ���� &KLQD , ���� &KLQD , �����

Singapore ,,, ���� Japan , �� US , ��

&KLQD , ��� US , ���� Japan , �����

7KDLODQG ,,, ���� Singapore ,,, ���� 7KDLODQG ,,, ����

US , ���� 7KDLODQG ,,, ���� Singapore ,,, ����

*HUPDQ\ ,, ���� Malaysia ,,, ���� Malaysia ,,, ����

Malaysia ,,, ��� *HUPDQ\ ,, ���� *HUPDQ\ ,, ����

)UDQFH ,, ��� UK ,, ���� Switzerland ,, ����

UK ,, ��� ,QGRQHVLD ,,, ���� ,QGRQHVLD ,,, ����

,QGRQHVLD ,,, ��� )UDQFH ,, ���� Philippines ,,, ����

Philippines ,,, ��� Philippines ,,, ���� Netherland ,, ����

Netherland ,, ��� Switzerland ,, ��� UK ,, ����

Belgium ,, ��� Netherland ,, ��� )UDQFH ,, ����

,WDO\ ,, ��� ,WDO\ ,, ��� Cambodia ,,, ����

,UDT ,9 ��� Cambodia ,,, ��� ,WDO\ ,, ����

Switzerland ,, ��� Belgium ,, ��� Spain ,, ����

Spain ,, ��� Spain ,, ��� Belgium ,, ����

Cambodia ,,, ��� Kuwait ,9 ��� Saudi�Arabia ,9 ���

/DRV ,,, ��� Sweden ,, ��� UAE ,9 ���

Kuwait ,9 ��� South�Africa 9 ��� South�Africa 9 ���

�6RXUFH��,7&�
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more�it�trades,�so�the�market�size�is�expected�
to� turn� out� with� positive� sign.� Figures� of�
population� for� Vietnam� and� partners� are�
obtained� from� the� annual� statistics� of� the�
World�Bank�(WB).

Previous� studies,� such� as� Bergstand�
(1985)� and�Dell’Arricia� (1999),� showed� that�
WKH� DGGLWLRQ� RI� WKH� H[FKDQJH� UDWH� RQ� JUDYLW\�

PRGHO�KDV�KHOSHG�WR�H[SODLQ�WKH�WUDGH�YDULDWLRQ�

among� participating� countries.� Therefore,�
the� exchange� rate� in� year� t�will� be� included�
as� an� explanatory�variable� in� the�model� and�
calculated�by�the�formula:

With� this� formula,� we� will� determine�
annual� average� nominal� exchange� rate� by�
the�Vietnam’s�currency�units�per�one�unit�of�

partner�country’s�currency.�Data�about�nominal�
exchange�rates�of�countries�are�acquired�from�
the�World�Bank.�An�increase�in�exchange�rate�
means� that�Vietnam’s� currency� devalued,� as�
a� result� imports� would� be� more� expensive�
and� exports� would� be� cheaper.� However,�
Vietnam�was� still� a� net� importer� during� the�
period�2000�-�2010.�Therefore,�devaluation�of�
national�currency�leads�the�total�value�of�trade�
Àows�being� anticipated� to� increase.� In� brief,�
exchange� rate�variable� is�expected� to�have�a�
positive�effect�on�trade�between�Vietnam�and�
WKH�SDUWQHUV�

Distance� represents� transportation� cost�
ZKHQ� SDUWLFLSDWLQJ� LQ� LQWHUQDWLRQDO� WUDGH��

It� is� calculated� in� kilometers� from� Hanoi,�
the� capital� of� Vietnam,� to� the� capitals� of�
other� countries.� Data� on� distance� is� taken�
from�Great�Circle�Distance� between� Capital�
Cities�(Byers,�1997;�website:�www.chemical-
HFRORJ\�QHW),� considered� as� measuring� the�
minimum�geographical�distance�on�the�surface�
of�the�earth.�This�variable�is�expected�to�cause�
a� negative� impact� on� trade� Àows� because�
transportation� cost�would� be� proportional� to�
the�distance�between�two�countries.

We� also� include� some� control� variables�
in� this� model� which� reÀect� individual�

characteristics� of� countries� including�
culture�and�strategic�partner.�The�variable�of�
cultural� gap� is� a� qualitative� variable� which�
represents� the� extent� of� cultural� similarity�
between� Vietnam� and� partners.�We� base� on�
a� universal� factor� of� every� national� culture�
to�construct�this�variable;�it� is�religion� (state�
religion� or� the� religion� of� the� majority� of�
country’s�population).�The�value�is�set�to�1�if�
the� country’s� religion� is� one�of� the� religions�
having� the�closeness�with�Vietnam’s�culture:�
Buddhism,�Taoism,�and�Confucianism;�set�to�
0�for�remaining�countries.�Culture�variable�is�
H[SHFWHG�WR�VKRZ�WKH�SRVLWLYH�VLJQ�

The�last�variable�is�strategic�partner.�This�is�
a�qualitative�variable�representing�the�political�
DQG�HFRQRPLF�UHODWLRQVKLS�ZLWK�SDUWQHUV�ZKLFK�

are�considered�to�have�a�signi¿cant�impact�on�
security,�economic�and�international�status�of�
Vietnam.�A�value�of�1�is�set�for�countries�that�
VLJQHG� VWUDWHJLF� SDUWQHUVKLS� DJUHHPHQW� ZLWK�

Vietnam� and� 0� is� set� for� the� rest.� Strategic�
partner�variable�is�expected�to�be�positive.

Table�2�presents�the�descriptive�statistics�of�
variables�used�in�the�study.

There�are�three�main�models�can�be�used�to�
estimate�in�panel�data:�pooled�model,�random�
effects�model�(REM)�and�¿xed�effects�model�

EX_ijt�=
(Annual�average�of�the�national�currency�unit�of�Vietnam�per�US�dollar)
(Annual�average�of�the�national�currency�unit�of�country�j�per�US�dollar)
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(FEM).� In� order� to� decide� to� choose� which�
model,�we�need�to�consider�the�properties�of�
the�data�as�well�as�base�on�the�results�of�tests.

Each�entity�has�its�individual�characteristic�
which� can� affect� its� explanatory� variables,�
called� the� individual� effects.� For� example,�
the� factor� of� preference� or� infrastructure,�
although� not� being�mentioned� in� the�model,�
will� still� affect� trade� Àows� of� each� country.�
If� individual�effects� do�not�exist,� the� pooled�
model� will� be� the� best� choice.� However,� if�
they�exist�and�must�be�reÀected�in�the�model,�
the�FEM�and�REM�will�be�more�preferred.

According�to�of�Gujarati�(2003),�FEM�will�
be� selected� if� there� is� a� correlation� between�
individual� effects� and� explanatory� variables.�

Meanwhile,�the�regression�model�will�be�able�
WR� FRQWURO� RYHU� DQG� VHSDUDWH� WKH� LPSDFW� RI�

individual�effects�from�explanatory�variables�
VR� WKDW� ZH� FDQ� HVWLPDWH� WKH� QHW� HIIHFWV� RI�

explanatory�variables�on�dependent�variable.�
But� if� individual� effects� of� the� entities� are�
UDQGRP� DQG� QRW� FRUUHODWHG� ZLWK� H[SODQDWRU\�

variables,�REM�will�be�more�effective.�REM�
considers�the�residual�of�each�entity�(which�is�
not�correlated�with�explanatory�variables)�as�a�
new�explanatory�variable�and�can�estimate�the�
invariant�factors�such�as�gender,�distance...

The� main� problem� of� FEM� is� that� the�
variables� which� do� not� change� over� time�
cannot�be�estimated�directly�in�this�model.�So�
variables�such�as�distance,�culture�in�equation�

7DEOH����'HVFULSWLYH�VWDWLVWLFV

1R� 9DULDEOH 'HVFULSWLRQ 2EV 0HDQ 6WG��'HY� 0LQ 0D[

� 7ijt

9LHWQDP¶V�WUDGH�ZLWK�SDUWQHU�

countries ��� ������ ������� � ��� H���

� <
LW

GDP�of�Vietnam ��� ����H��� ����H��� ����H��� ����H���

� <jt GDP�of�partner�countries ��� ����H��� ����H��� ����H��� ����H���

� N
LW

Population�of�Vietnam ��� ����H��� ������� ����H��� ����H���

�
Njt Population� of� partner�

countries ��� ����H��� ����H��� ������ ����H���

�
Dij Distance� between� Vietnam�

and�partner�countries ��� ������� ������� ������ ��������

�

EXijt Exchange� rate� between�
9LHWQDP� DQG� SDUWQHU�

countries
��� ������� �������� ���� ��������

�

Cij Cultural� gap� between�
9LHWQDP� DQG� SDUWQHU�

countries:
0:�Other�religions
1:� Religion� of� Buddhism,�
Taoism�or�Confucianism

��� ����� ����� �

�

P_ijt Strategic�partnership:
���DJUHHPHQW�QRW�VLJQHG

���DJUHHPHQW�VLJQHG

��� ����� �����
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(3)� will� not� be� supported� in� FEM.�To� solve�
this� problem,� the� choice� of� many� studies� is�
using�REM.�In�addition,�there�is�a�method�to�
estimate�these�invariant�variables�in�FEM,�as�
the�method�which�Cheng�and�Wall�(2005)�used�
in�their�study,�running�another�regression�with�
the� dependent� variable� as� individual� effects�
and� the� independent� variables� as� invariant�
variables.� However,� this� method� can� affect�
the�accuracy�of� the�regression�as�well�as� the�
Hausman�test�for�FEM�and�REM.

In� this� study,� we� decide� to� use� pooled�
PRGHO� DQG� UDQGRP� HIIHFWV� PRGHO� IRU�

estimation.�Trade�equation�will�be� estimated�
by�two�models,�then�Breusch-Pagan�LM�test�
(xttest0)�will�be�applied�in�order�to�select�the�
PRVW� DSSURSULDWH� PRGHO� IRU� LQWHUSUHWLQJ� WKH�

estimate�results.

�����(VWLPDWLRQ�5HVXOWV

Table�3�presents�the�result�of�Breusch-Pagan�
LM�test� for� random�effects�model.�Test� result�
indicates� the� hypothesis� “individual� effects�
from�the�entities�do�not�exist”�has�been�rejected,�
ZKLFK� VKRZV� WKH� ORZ� HIIHFWLYHQHVV� RI� SRROHG�

model.�Thus,�we�decide�to�select�random�effects�
model�and�focus�the�interpretation�on�estimation�
results�obtained�from�this�model.

7DEOH� ��� %UHXVFK�3DJDQ� /DJUDQJLDQ�

PXOWLSOLHU�WHVW�IRU�UDQGRP�HIIHFWV�PRGHO

Null�Hypothesis:�There�is�no�signi¿cant�difference�
DFURVV�XQLWV

0RGHO &KL�VTXDUH 3�YDOXH

5DQGRP�HIIHFWV�PRGHO ������� ������

Note:��is�statistically�signi¿cant�at�1%�level

We� do� some� diagnostic� test� to� relax� the�
assumptions� of� random� effects� model.� The�
result� shows� that� there� are� multicollinearity�
and� heteroscedasticity� (see� also� Appendix).�
Multicollinearity� can� be� explained� by� the�
high� correlation� of� two� variables� Vietnam’s�
GDP� and� Vietnam’s� population.� However,�
WKLV� LV� D� FRPPRQ� VWDWLVWLFDO� SKHQRPHQRQ� RI�

JUDYLW\�PRGHO�HVWLPDWLRQ�� ,Q� WKH�FDVH� RI� ODUJH�

enough� sample� size� in� our� study,� the� impact�
of� multicolinearity� on� estimated� result� can�
be� controlled.� For� heteroscedasticity,� we� use�
feasible� generalized� least� squares� (FGLS)�
UHJUHVVLRQ�IRU�KHWHURVNHGDVWLF�SDQHO�WR�UHVROYH�

this� phenomenon.�Table�4�presents�estimation�
results�using�equation�(3)�after�resolving�defects.

The� variables� which� have� inÀuence� on�
Vietnam’s� bilateral� trade� are:� economic� size�
of� both�Vietnam� and� partner� country� (Y

L
,Y

\
),�

7DEOH����(VWLPDWLRQ�5HVXOWV
'HSHQGHQW�YDULDEOH��7

LM

,QGHSHQGHQW�YDULDEOH Coef¿cient ]�VWDWLVWLF 3�YDOXH

<
L

����� ���� �����

<j ����� ����� �����

N
L

����� ���� �����

Nj ����� ���� �����

Dij -1.281 -17.23 �����

EXij 7.28e-06 ���� �����

&ij ����� ���� �����

Pij ����� ���� �����

Note:�***;**�are�statistically�signi¿cant�at�1%;�5%�level
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foreign� market� size� (Nj),� distance� (Dij),�
exchange�rate�(EXij)�and�culture�(Cij).�Vietnam’s�
market�size�(N

L
)�and�strategic�partner�(Pij)�seem�

to�have�no�impact�on�bilateral�trade�because�of�
insigni¿cant�coef¿cients.

The�growth�in�GDP�of�Vietnam�and�partners�
will� help� to� increase� total� trade� value.� The�
estimated� coef¿cients� of� these� two� variables�
have�statistical�signi¿cance�and�show�positive�
inÀuences,� in� line� with� expectations� when�
constructing�the�model.�An�increase�of�1%�in�
foreign�partner’s�GDP�will�enhance�trade�value�
by�approximately�0.8%�and�the�same�increase�
in�Vietnam’s�GDP�will� enlarge� that� value� by�
DSSUR[LPDWHO\� ������� 7KLV� DOVR� VKRZV� WKDW�

foreign�economic�size�has�bigger�inÀuence�than�
Vietnam’s.�While�Vietnam’s�market� size�does�
not�affect�bilateral�trade,�foreign�market�size�is�
statistically�signi¿cant�with�a�positive�impact.�If�
population�of�partner�country�increases�by�1%,�
the�bilateral�trade�value�will�step�up�by�roughly�
0.2%.�Therefore,�hypothesis�1�-�positive�effect�
of�economic�size�and�market� size�on�bilateral�
trade�-�is�strongly�supported.

*HRJUDSKLFDO� GLVWDQFH� LV� VWDWLVWLFDOO\�

signi¿cant� and� estimated� to� impair� bilateral�
trade� between� Vietnam� and� partners,�
con¿rming�hypothesis�2.�With�an�increase�by�
1%�of�distance,�the�trade�value�will�decrease�
by� 1.28%� on� average.� The� exchange� rate� is�
highly�statistically�signi¿cant�but�the�effect�of�
this�variable�on�trade�is�insigni¿cant.�However,�
its�coef¿cient�is�just�over�zero�so�still�partially�
supports� hypothesis� 3.� In� addition,� culture�
variable� also� shows� a� positive� correlation�
when� participating� in� trade� with� countries�
which�have�similar�cultures.

Estimated�result�obtained� from� the�model�
in� this� study� has� similarities� with� previous�
studies� in� the� application� of� gravity� model�
to� evaluate� bilateral� trade.� Economic� size�

and�market�size�are�inÀuential�in�commercial�
activities,�which�means�large�countries,�which�
can� produce� more� goods� and� services� for�
exports� and� have� high-income� with� a� large�
consumer�market,�will�increase�the�demand�of�
LPSRUWV��7KH�SRVLWLYH�HIIHFW�RI�H[FKDQJH�UDWH�LV�

also�shown�in�many�studies,�but�the�inÀuence�
is�insigni¿cant�(0.00000728)�in�this�paper.�It�
LQGLFDWHV� WKDW� WKH� FKDQJH� LQ� H[FKDQJH� UDWHV�

of�Vietnam’s� currency�does� not� signi¿cantly�
support� for� commercial� activities� in� the�
research� duration.� This� can� be� explained� by�
despite� of� the� change� in� exchange� rate,� the�
value� of� exports� still� dominate� imports,� and�
exchange� rate� policy� in�Vietnam� during� this�
period�does�not�have�a�inÀuence�on�increasing�
WKH�FRPSHWLWLYHQHVV�RI�H[SRUWV�

Geographical�distance�affects�bilateral�trade�
negatively;�this�has�been�indicated�in�the�results�
of� many� models,� including� the� ¿rst� one� of�
Tinbergen�(1962).�The�variable�of�cultural�gap�
LV�D�QHZ�LQQRYDWLRQ�IRU�WKH�JUDYLW\�PRGHO�DQG�

statistically�signi¿cant.�Culture�drives�bilateral�
trade� in� a� positive� way.� Accordingly,� these�
countries�which�have�more�cultural�similarities�
with�Vietnam,� like� China,� Japan,� Thailand…�
will�have�more�potential�in�bilateral�trade.

Finally,� strategic� partner� variable� cannot�
achieve� its� effect�on� trade�value�of�Vietnam.�
A�possible�explanation�of�this�problem�is�that�
WKH�VLJQLQJ�RI�SDUWQHUVKLS�VWUDWHJ\�DJUHHPHQW�

of�Vietnam�during�the�period�2001�-�2010�has�
been� strengthened,� however,� not� ef¿cient.�
When�having�more�strategic�partner,�Vietnam’s�
resources� will� be� distributed� and� hard� to�
focus� on� investments� promoting� important�
HFRQRPLF� DQG� SROLWLFDO� UHODWLRQVKLSV��

Moreover,� if� looking�at� the�list�of�Vietnam’s�
strategic�partners,�we�can�see�some�countries�
that�their�inÀuence�on�security,�economic�and�
international�status�of�Vietnam�does�not�match�
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WKH�PHDQLQJ�RI�WKH�ZRUG�³VWUDWHJLF´�

���7UDGH�SRWHQWLDO

�����0HDVXUHPHQW�PHWKRG

Calculating� trade� potential� is� an� intensive�
part� in� study�of�gravity�model.�According� to�
research�of�Cheikbossian�and�Maurel�(1998),�
the� point� estimated� coef¿cients� have� been�
applied� for�the�data�of� independent�variables�
to�measure�trade�potential�from�gravity�model.�
Potential�trade�will�be�compared�with�the�actual�
trade�to�consider�whether�the�Àows�of�bilateral�
trade�between�two�countries�has�been�overused�
or� underused.� However,� recent� studies� have�
pointed�out�the�error�of�applying�this�method�
to�calculate�the�potential�of�bilateral�trade�(see�
also�Egger,�2002).�Acquiring�criticisms�about�
the�uncertainty�of�the�point�estimates�method,�
Jacobs�et�al.�(2001)�recommended�a�method�of�
speed���of�convergence�(SC)�as�follows:

7KH� PHWKRG� RI� VSHHG� ��RI� FRQYHUJHQFH�

DFNQRZOHGJHV� WKH�FRQYHUJHQFH� LI� WKH�JURZWK�

UDWH� RI� SRWHQWLDO� WUDGH� LV� VPDOOHU� WKDQ� WKDW�

of� actual� trade� and� as� a� result� the� speed� of�
convergence�will�be�negative.�In�the�opposite�
case,�we�have�the�divergence.�The�effectiveness�
of� this�method� is� that� it� exploits� the� Àexible�
structure� of� the� data� during� the� estimation�
process,� in� other� words� it� provides� more�
accuracy�than�the�point�estimates�method.

However,�we�have�found�that�the�negative�
speed� of� convergence� cannot� reÀect� the�
convergence� of� potential� and� actual� trade.�
We� need� to� consider� the� difference� between�
potential�trade�value�and�actual�trade�value.�In�
particular:�

If�SC�and�ΔT�are�unlike�signs,�there�will�be�
the�convergence�between�potential�trade�value�
and�actual�trade�value.�If�SC�and�ΔT�are�like�
signs,�we�will�have�the�divergence.�Countries�
with� the� result�of� the�convergence�will� have�
high� potential� for� developing� bilateral� trade�

with�Vietnam.�For�remaining�partners,�we�will�
evaluate� the� current� situation� to� see�whether�
WKH\�DUH�RYHUWUDGH�RU�UHVWULFWLYH�SRWHQWLDO��

�����(YDOXDWLRQ�RI�WUDGH�SRWHQWLDO

To� estimate�ΔT� and� SC� in� bilateral� trade�
between� Vietnam� and� partner� countries,� we�
use� the� results� from� regression� of� equation�
(3)�by�FGLS�method�to�calculate�the�average�
JURZWK� UDWH� DQG� WKH� GLIIHUHQFH� RI� SRWHQWLDO�

trade�value�and�actual�trade�value.�
Results�of� trade�potential�between�Vietnam�

and� foreign� partners� are� shown� in� Table� 5.�
The�bilateral�trade�situations�between�Vietnam�
and� partners� are� separated� into� two� groups:�
FRQYHUJHQFH�DQG�GLYHUJHQFH��$FFRUGLQJ� WR�WKH�

statistics�in�the�table,�we�found�that�Vietnam�had�
the�convergence�in�trade�with�31�countries�out�
of�60�countries�in�the�scope�of�the�study.�This�
result�demonstrates�Vietnam�still�has�untapped�
potential�for�trade�with�many�countries.�Bilateral�
trade�between�Vietnam�and�these�countries�still�
has�opportunity�to�grow�in�the�next�period.

With�the�exception�of�three�most�developed�
economies�(group�I),�European�Union�(group�
II)�and�Africa�(group�V)�which�are�leaders�of�
trade� potential� with� 14/23� countries� in� EU�
(61%)� and� 6/10� countries� in� Africa� (60%)�
KDYLQJ�WKH�FRQYHUJHQFH�LQ�WUDGH�ZLWK�9LHWQDP��

Followed�by�Southeast�Asia� (group� III)�with�
5/10� countries� (50%)� and�West�Asia� (group�
IV)�with�6/14�countries�(43%).�Particularly�in�
group� I,�China� is� recognized� as� a� restrictive�
potential�partner�of�Vietnam�because�potential�
growth� rate� and� trade� value� are� higher� than�
actual� ones.� Meanwhile,� the� indexes� of� the�
United�States�indicate�the�overtrade�situation�
by�a�superiority�of�both�actual�growth�rate�and�
trade�value�than�potential.

For�countries�with�convergence�condition,�
the� most� potential� partners� are� countries�
which� have� the� larger�magnitude� of� SC� and�
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7DEOH����7UDGH�SRWHQWLDO�EHWZHHQ�9LHWQDP�DQG�IRUHLJQ�SDUWQHUV

&RXQWU\ *URXS
6SHHG�RI�

FRQYHUJHQFH��6&�

'LIIHUHQFH�EHWZHHQ�

SRWHQWLDO�DQG�DFWXDO�WUDGH�

value�(∆T)
6LWXDWLRQ

Egypt,�Arab�Rep. 9 -22.56392 �������� �

$OJHULD 9 -23.1912 ������� �

Morocco 9 -26.09124 ��������

7DQ]DQLD 9 -30.38629 -62720.69 �

Kenya 9 -26.74667 �������� �

South�Africa 9 -42.63921 -345249.7 �

$QJROD 9 �������� -47101.06 �

Nigeria 9 -12.74869 ��������

&RWH�G¶,YRLUH 9 -72.00916 -242271.3 �

Senegal 9 -33.68393 -81068.95 �

Brunei�Darussalam ,,, -33.15762 �������� �

Cambodia ,,, -16.67505 -1475008 �

,QGRQHVLD ,,, �������� -61523.25 �

/DRV ,,, �������� �������� �

Malaysia ,,, -2.610986 -3924034 �

Myanmar ,,, -12.79975 ������� �

Philippines ,,, �������� -435445.8 �

Singapore ,,, �������� -4834830 �

7KDLODQG ,,, �������� ������� �

7LPRU�/HVWH ,,, -65.20447 -48786.47 �

&KLQD , �������� 2.93E+07 �

Japan , �������� ������� �

United�States , -53.52708 -1.13E+07 �

Bahrain ,9 �������� �����

Cyprus ,9 �������� �������� �

,UDQ ,9 �������� �������� �

,UDT ,9 -458.3756 -35727.73 �

,VUDHO ,9 -35.31742 �������� �

Jordan ,9 -23.51915 �������� �

Kuwait ,9 �������� -174206.4 �

Lebanon ,9 -47.62498 �������� �

Oman ,9 -59.6176 �������� �

4DWDU ,9 �������� �������� �

Saudi�Arabia ,9 -48.14085 -110872.3 �

Syria ,9 -37.91984 �������� �

UAE ,9 -36.62859 -314324.5 �

<HPHQ ,9 �������� ������
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smaller�magnitude�of�ΔT.�In�other�words,�the�
ODUJHU� VSHHG� DQG� WKH� VPDOOHU� GLIIHUHQFH� ZLOO�

more� quickly� bring� the� actual� trade� value�
to� the� potential� one.� Result� of� dividing�ΔT/
SC� will� give� a� value� reÀecting� the� time� of�
convergence.� Countries� which� have� smaller�
time�of�convergence�will�be�potential�partners�
of�Vietnam�in�developing�bilateral�trade.�And�
for� countries� with� divergence� condition,� we�
need� to� ¿nd� out� whether� they� are� overtrade�
or� low� potential.� This� can� be� recognized�
when�reviewing�ΔT.�If�ΔT�<�0,�the�result�will�
be�overtrade�and�if�ΔT�>�0,�the�result�will�be�
UHVWULFWLYH�SRWHQWLDO��

Top�15�countries�which�have� the�smallest�
WLPH�RI�FRQYHUJHQFH�LQ�FRQYHUJHQFH�FRQGLWLRQ�

is�shown�in�Table�5�follow.

It�can�be�seen�clearly�that�in�15�partners�with�
large�potential�for�bilateral�trade�with�Vietnam,�
there� is� the�participation�of�2/3� from�EU�and�
Western� Asian.� Among� remaining� partners,�
there�are�3�African�countries�and� 2�countries�
in�Southeast�Asia.�This�proves�that�a�long-time�
market�like�EU�still�has�much�untapped�potential.�
Besides,�Western�Asian�is�evaluated�as�a�highly�
potential� area� for� development� of� bilateral�
trade�with�Vietnam.�Africa,�with�6�countries�of�
convergence�condition�and�3�countries� in� the�
top,� also� represents� a� new�market�which� has�
many�expandable�opportunities.�Trend�in�trade�
with�major�countries�(with�big�economies�and�
large�populations)�which�has�been�predicted�in�

Austria ,, �������� �������� �

Belgium ,, �������� -791891.3 �

Czech�Republic ,, �������� -31556.45 �

Denmark ,, �������� -85361.97 �

)LQODQG ,, ��������� ��������

)UDQFH ,, �������� -21687.25 �

*HUPDQ\ ,, �������� -1126971 �

*UHHFH ,, �������� �������� �

Hungary ,, �������� -19523.81 �

,FHODQG ,, �������� -4200.171 �

,UHODQG ,, -13.19508 -5791.781 �

,WDO\ ,, �������� ������

Luxembourg ,, -46.01102 �������� �

Netherland ,, �������� -1591889 �

Norway ,, -16.66734 �������� �

Poland ,, ������� �������� �

Portugal ,, -26.6704 �������� �

Slovak�Republic ,, -25.20047 -32295.04 �

Spain ,, ��������� -215921.5 �

Sweden ,, -9.253313 -185632.5 �

Switzerland ,, -35.67072 -3271820 �

Turkey ,, -53.93424 �������� �

United�Kingdom ,, �������� -155760.8 �

1RWH������FRQYHUJHQFH������GLYHUJHQFH
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gravity�model�also� contributes� to� explain� the�
existence�of� trade�potential� between�Vietnam�
and� Western� Asia� or� some� small� countries�
in� Europe� such� as� Iceland,� Luxembourg,�
Hungary…

7DEOH����&RXQWULHV�ZKLFK�KDYH�WKH�VPDOOHVW�

WLPH�RI�FRQYHUJHQFH

1R� &RXQWU\
7LPH�RI�

FRQYHUJHQFH

� ,FHODQG ����

� ,VUDHO �����

� Jordan ������

� Luxembourg ������

� Lebanon ������

� )UDQFH ������

� $QJROD ������

� Kenya ������

� Hungary ������

�� Czech�Republic �������

�� Brunei�Darussalam �������

�� Syria �������

�� Oman �������

�� ,QGRQHVLD �������

�� Morocco �������

For� overtrade� situation� in� some� major�
countries,� the� United� States� is� the� most�
W\SLFDO��7KH�PDLQ� UHDVRQV�DUH� WKH� SURPRWLRQ�

of�investment�between�the�United�States�and�
9LHWQDP� LQ� WKLV� SHULRG� DQG� WKH� UHPLWWDQFH�

from� Vietnamese� community� in� the� United�
States.�It�has�contributed�to�improved�bilateral�
trade� between� two� countries.� In� addition,�
the� enhancement� in� Àow� of� foreign� direct�
investment� (FDI)� may� explain� overtrade�
between�Vietnam�and�some�countries�such�as�
Sweden,�Switzerland,�and�Ireland.

���&RQFOXVLRQ

The�main�purpose�of�this�study�is�determining�
factors� which� affect� the� bilateral� trade� Àows�
between�Vietnam�and�partner�countries�around�
the�world;�and�reviewing�the�potential�for�trade�

growth� between�Vietnam�and� those�countries.�
*UDYLW\�PRGHO�ZDV�HVWLPDWHG�ZLWK�WKH�GDWD�IURP�

60�countries�in�the�period�from�2000�to�2010.�
Estimation� results� indicate� that� bilateral� trade�
Àows�between�Vietnam�and�partners�are�mainly�
affected�by� the�economic� size,� foreign�market�
size,�geographical�distance�and�national�culture.��

*URZWK� LQ�HFRQRPLF� VL]H�RI�9LHWQDP�DQG�

IRUHLJQ� SDUWQHUV� KDV� D� SRVLWLYH� LPSDFW� RQ�

the�Àows�of�bilateral� trade�between�them.� In�
particular,� foreign�economic� size�has� greater�
impact.� Besides,� the� increase� in� foreign�
market� size� also� positively� inÀuences� on�
total� trade� value.� Geographical� distance� and�
national� culture� are� two� factors� which� have�
LPSDFW�RQ� LQWHUQDWLRQDO� WUDGH�� ,I� WKH�GLVWDQFH�

causes�negative�effect,� the�cultural� similarity�
has�positive�effect�on�trade�growth.�Exchange�
UDWH� LV� HVWLPDWHG� WR� KDYH� SRVLWLYH� LPSDFW� RQ�

bilateral�trade,�but�with�an�insigni¿cant�level.
By� the� result� from� measurement� method�

of� speed� of� convergence,� we� identify� the�
countries�which�have�high�potential�for�trade�
growth�with�Vietnam,�particularly�concentrate�
on� European� Union� and� two� new� regions�
Africa� and� Western� Asia.� Moreover,� this�
method� also� contributes� to� the� explanation�
of� the� overtrade� situation� between� Vietnam�
and�some�countries�such�as�the�United�States,�
Switzerland�and�Ireland.

This�study�also�has�some�limitations.�It� is�
OLPLWHG�LQ�WKH�GDWD�ZKHQ�VRPH�RWKHU�DUHDV�LQ�

the�world�has�not�been�observed�and�included�
in� the� research.� In� the� future,� a� study� with�
large-scale�data�of�space�and�time�should�be�
conducted,�and�will�certainly�give�a�universal�
result� and�fewer�errors.�However,�this�paper,�
in�our�op�inion,�provides�an�interesting�result�
DQG� PD\� KHOS� SROLF\PDNHUV� WR� Rbtain� the�
FOHDUHU�YLHZ�RI�WUDGH�LPSURYHPHQW¶V�WUHQG�RI�

9LHWQDP�LQ�WKH�IROORZLQJ�SHULRGV�
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7DEOH�$���&RUUHODWLRQV�LQ�WKH�GDWDVHW

9DULDEOHV

7ij ����

<
L

���� ����

<j ���� ���� ����

N
L

���� ���� ���� ����

Nj ���� ���� ���� ���� ����

Dij -0.25 ���� ���� ���� -0.04 ����

EXij ���� ���� ���� ���� -0.31 ���� ����

&ij ���� ���� -0.02 ���� ���� -0.76 -0.22 ����

Pij ���� ���� ���� ���� ���� -0.06 -0.02 ���� ����

Table�A2:�Variance-inÀating�factor�(VIF)�of�independent�variables
Variable Description 9,)

<
LW

GDP�of�Vietnam �����

N
LW

Population�of�Vietnam� �����

&ij Culture� ����

Dij Distance� ����

<jt GDP�of�partners� ����

Njt Population�of�partners� ����

EXijt Exchange ����

Pijt Strategic�partner ����

Mean�VIF �����

7DEOH�$���%UHXVFK�3DJDQ�WHVW�IRU�KHWHURVFHGDVWLFLW\

1XOO�+\SRWKHVLV��9DULDQFH�RI�WKH�UHVLGXDOV�DUH�QRW�GHSHQGHQW�RQ�LQGHSHQGHQW�YDULDEOHV

0RGHO )�VWDWLVWLF 3�YDOXH

5DQGRP�HIIHFWV�PRGHO ����� ������

Note:��is�statistically�signi¿cant�at�1%�level

Table�A4:�Modi¿ed�Wald�test�for�groupwise�heteroskedasticity

1XOO�+\SRWKHVLV��
� �

( ) i for�aσ σ ll�i �

0RGHO &KL�VTXDUH 3�YDOXH

5DQGRP�HIIHFWV�PRGHO �������� ������

Note:�***�is�statistically�signi¿cant�at�1%�level

7DEOH�$���)ULHGPDQ¶V�WHVW�DQG�3HVDUDQ¶V�WHVW�IRU�FURVV�VHFWLRQDO�GHSHQGHQFH

1XOO�+\SRWKHVLV��1R�FURVV�VHFWLRQDO�GHSHQGHQFH

0RGHO 7HVW 7HVW�VWDWLVWLF 3�YDOXH

5DQGRP�HIIHFWV�PRGHO
)ULHGPDQ¶V�WHVW ������ ������

Pesaran’s�test ����� ������


