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ABSTRACT. We study trade infegration among fifteen selected Asian and Oceanic economies
using factor models. The principal component approach is employed fo exiract the common
factor that drives trade integration from bilateral frade infegration series. It is found that the
estimated common trade integration factor has strong seasonal and deferministic components.
In accordance with theory, the common trade integration factor is significantly associated
with the economic growth and the trade barriers of the fifteen economies. However, we find
no evidence that the common frade integration factor is affected by foreign direct investment.
The basic model is extended to incorporate an ASEAN factor that affects trade infegration
among the ASEAN economies in our sample.
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REsumE. Cet arficle présente une étude de I'intégration commerciale enfre quinze
économies de la zone Asie et Océanie qui s'appuie sur des modéles factoriels. L'analyse
en composantes principales est utilisée pour extraire, des séries d'échanges bilatéraux, le
facteur commun qui soustend I'intégration commerciale. le résuliat montre que le facteur
commun estimé de 'infégration commerciale a de fortes composantes saisonniéres et
déterministes. Conformément & la théorie, le facteur commun de I'infégration commerciale
est [ié de maniére significative & la croissance économique ef aux barrigres aux échanges au
sein des quinze économies. Cependant, les résultats ne montrent pas que ce facteur dépend
de l'investissement direct étranger. le modéle de base est élargi pour incorporer un facteur
ASEAN qui affecte I'intégration commerciale au sein des pays de I'ASEAN figurant dans
notre échantillon.
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1. INTRODUCTION

Arguably, infernational trade plays an important role in shaping the growth of the Asian
region. Trade is also a main vehicle that links up the Asian economies and infegrates them
into the global economy.  After the 1997 financial crisis, the Asian economies devoted
considerable effort to promote regional trade. Indeed, soon after the crisis, the intra-Asia

frade activity resumed its strength and infensified noficeably [Asian Development Bank, 2006
& 2007).

In the last two decades, the growth of trade between Asia and the rest of the world was
quite phenomenal. At the same time, the infraregional frade increased at a rapid pace.
According to the Asian Development Bank (20006), infraregional frade in developing Asia
was about 40 percent of tofal exports in 2004, up from just 22 percent in 1980. The
significant rise in infra-regional frade aftests the increasing degree of integration among Asian
economies.

There are a few factors contributing fo the growth of the Asian intraregional trade. They
include the rise in regional income, the removal of trade barriers, and advances in production
and fransportation technologies.  Compared with other regions, such as the European
Union, intrarregional frade in Asia is characterized by a high proportion of trade in parts,
components, and intermediate products [Ando, 2006; Kimura, 2007; Kimura and Ando,
2005). The People's Republic of China (hereinafter Chinal is conceived to hold a significant
position in the infra-regional component trade.  While ifs return 1o the world stage is often
described in terms laden with hyperbole, it is difficult to overstate China’s role in the regional
production chain. Being the last leg of the production chain, China assembles final products
and exports them to the rest of the world (Eichengreen, et al., 2004; Gaulier, et al., 2005).
Thus, the intraregional trade in Asia is frade creafing insfead of trade diverting. It is not
expanded at the expense of ifs frade with the rest of the world, and both regional infegration
and ifs integration with the world are strengthened at the same time.

In the current exercise, we study frade integration among selected Asian and Oceanic
economies affer the 1997 Asian financial crisis. Australia and New Zealand are included
in our sample because of their growing trade interactions with Asian economies (Cowen,
et al, 2006). Instead of the usual bilateral approach, the current exercise adopts a factor
model and focuses on driving forces that affect the general degree of trade infegration of these
economies as a group. The analytical framework is based on the premise that trade integration
is driven by common facfors that affect all economies and that there are also economy-specific,
idiosyncratic forces. The framework could be extended fo include factors that affect only a
subgroup of economies that share some common characterisfics in the sample.

There are two approaches that can be used fo construct the common factor required for
the analysis. One approach is to assume that the common factor driving trade integration
is represented by a set of observed economic variables or by common elements of these
economic variables. The choice of these economic variables is usually guided by some
theorefical considerations. The second approach is to assume that the common factor is
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unobservable. We can extract the latent common factor directly from, say, some measure
of bilateral frade infegration. The approach implicitly assumes that the observed measure of
frade integration confains information on the common force that drives the integration process.
Although the approach is atheoretical, it is quite infuitive and can be easily implemented.
Indeed, the technical specification is drawn mainly from factor models, which have been
used fo analyse various economic issues. In the current exercise, we will follow the lafent
common factor approach.

In studying the frade integration of fiffleen Asian and Oceanic economies, we identify
the presence of a common factor driving the degree of frade integration of the selected
economies. The estimated common trade infegration factor displays determinisfic seasonal
patterns. It is also affected by the economic activity of, and the trade barriers between, the
selected economies. In addition, we document the presence of an ASEAN group factor that
affects the degree of frade integration of the five ASEAN economies in our sample.

2. THE EMPIRICAL FRAMEWORK

To simplify the presentation, we consider the case of one common factor. Then we discuss
the variants of the basic sefup. The basic specification is given by:

Xo=rF+v, ij=1,2,..,N and i<j,t=1,..T, (1)

i
where X is a measure of frade infegrafion between economies i and j at time f, F, is the
common factor that affects the degree of trade infegration among all the economies, v,
is the regression error term that captures the idiosyncratic components, N is the number
of economies under consideration, and T gives the time dimension of the sample. The
coefficient y, captures the effect of the common factor on the degree of trade infegration
between economies i and |. It is allowed fo vary across economies. We consider that cross-
economy heferogeneity is commonplace in reality and, hence, a homogeneity-restriction on

the common factor coefficients is undesirable.

In the literature, equation (1) is known as a factor model and F, is a common component of
the X,'s in the analysis. The specification has been adapted in finance fo investigate asset
pricing, in macroeconomics fo study business cycles and generate economic forecasts; see,
for example, Chamberlain and Rothschild (1983), Eickmeier and Ziegler (2006), Forni and
Reichlin (1998), Giannone, Reichlin and Small {2005) and Stock and Watson (1989 &
20020 &b). Inthe current context, it is implicitly assumed that the effects of economic variables
on the evolution of frade inegration can be represented by a few latent common factors.

One advantage of the data-driven approach is that we can esfimate the common factor
F, without subscribing 1o a specific theory on the determinants of frade integration and the
specific (dynamic) channels through which these determinants affect frade integration. Once
we have an esfimate of F,, we can assess its economic content by examining its association
with the possible economic determinants (see subsection 3.4).
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A few remarks are in order. First, the model can be easily modified to accommodate the
case in which £, is a vector confaining more than one factor and/or lags. Further, it can be
modified to accommodate a group factor that affects a specific subset of economies under
consideration. Subsection 3.5 uses an example to illustrate the extension fo include a group
factor.

Second, the principal component approach can be used to estimate the latent factor F.
Stock and Watson {2002a & b), for example, show that under some regularity conditions,

the principal component of Xr‘/v' is a consistent estimator of the common factor that drives X/YN.

Third, the latent factor F, can be estimated via a dynamic factor model based on, say,
Kalman filtering (Breitung and Eickmeier, 2005; Fomi et al., 2000). In our pilof study, it is
found that estimates of F, derived from the principal component approach and the dynamic
factor specification are quite similar and have a correlation coefficient of 0.99. Thus, for
simplicity, we present the results based on the common factors esfimated using the principal
component approach.

3. EMPIRICAL ANALYSIS

In the aftermath of the 1997 Asian financial crisis, an intense inferest in assessing the
integration of Asian economies developed. Besides enhancing economic efficiency,
infegration promotes policy coordination, which could deter future crises in the region.
Further, infegration is usually deemed to be one of the preconditions for forming an economic
or currency union.” Indeed, in the postcrisis period, various initiatives including bilateral
frade agreements have been taken tfo foster regional infegration, and there has been a
substantial rise in intraregional frade.’

3.1. Data

The sample period is January 1999 to December 2007. We consider data from fiffeen
economies; namely Australia, China, Hong Kong SAR (hereinafter Hong Kong], India,
Indonesia, Japan, Korea, Malaysia, Macao SAR (hereinafter Macao], New Zedland, the
Philippines, Singapore, Taiwan (China) (hereinafter Taiwan|, Thailand, and Vietnam. These
are the major frading economies in the region. Australia and New Zealand are included
because they traded quite infensively with these Asian economies during the sample period.
For instance, the other thirfeen economies in the sample accounted for 45.26 percent of
Australia’s and New Zealand's exports and imports in 1999 and 54.98 percent in 2007 .
The data used in the following subsections are from the International Financial Statistics,

2. See, for example, Asian Development Bank (2005); Cheung et al. (2007); Cheung and Yuen (2005); Cowen
et al. (2006); Kawai (2005); Kim and Lee [2008); Sakakibara and Yamakawa (2003a & b); Yu, ef al. (2007).
3. See, for example, Asian Development Bank {2006); Bchir and Fouquin [2006); Rajan and Sen {2005).

4. On exports, Australia and New Zealand sent 49.72 percent of their fofal exports in 1999 and 58.65 percent
in 2007 to these thirleen economies.
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Directions of Trade, World Development Indicator, and the CEIC Database. For these
economies, the within group trade was 53.20 percent of their total exports in 2007, up from

just 47.11 percent in 1999.

The trade openness variable given by the ratio of external frade to GDP is routinely used
fo describe an economy’s degree of trade infegration with the world economy.” Thus, we
use the amount of frade between two economies to assess the degree of bilateral trade
integration. Specifically, we consider the bilateral frade integration X , given by

X, = Ex,, + Ex, | / (GDP + GDP ), (2)

where Ex_ s the exports of economy m to economy n, and GDP_ is the gross domestic
product (GDP) of economy m at time t. These variables are in US dollars. The monthly GDP
data used fo construct the ratios were inferpolated from the corresponding quarterly GDP
data. Normalizing bilateral rade volume by the corresponding GDPs facilitates comparison
across economy-pairs of different sizes. For brevity, we call X, the (bilateral) trade integration
index and scale it by 100 to make it a percentage of the sum of the two GDPs.

A few selected trade infegration series are plotted in Ficure 1. It is quite fransparent that some
economies frade more intensively with others over time while some economy-pairs do not
display a discemable increase in their bilateral frade integration indexes. That s, if there is a
common factor driving frade infegration amongst these economies, the factor has differential
effects on individual economy-pairs. Further, these bilateral frade integration indexes display
some deferministic patterns — most series exhibit the monthly seasonality and some show a
break that may be associated with the economic effects of the burst of the dotcom bubble
in 2001.° The information will be incorporated in modelling the common trade infegration
factor.

3.2. The common trade integration factor

Tagle 1 reports the five largest principal components computed for the 105 bilateral frade
integration indexes. The largest principal component explains 45 percent of the tofal
variation while the five largest ones explain 67 percent. The explanatory power of these
principal components drops very dramatically affer the first component — indicating that a
substantial amount of the bilateral trade acfivities of these fifteen economies is driving by one
common factor. Further, the results of applying the Bai and Ng (2002) method corroborate
the inference of the presence of one common factor.” Thus, in subsequent analyses, the first
principal component is faken as the esfimate of the common trade infegration factor.

5. An dlternative version is given by the ratio of imports fo GDP; see, for example, Lane (1997) and Romer (1993).
6. The dotcom bubble reached its apex in 2000 when the NASDAQ index broke through the 5,000 mark.

7. All three criteria: IC, [k, IC,, (k) and /CD3[ki proposed by Bai and Ng (2002) suggested the presence of one
common factor. These results are available from the authors. See Bai and Ng (2002) for a detailed discussion of
these procedures.
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Table 1 - The five largest principal components of trade integration series,
1999M1 to 2007M12*

First Second Third Fourth Fifth
principal principal principal principal principal
component component component component component

Eigenvalue 47 56 8.64 6.63 4.41 318
Comulative 47.56 56.20 62.83 67.25 70.43
value
Variance 0.45 0.08 0.06 0.04 0.03
proportion
Cumulative

! 0.45 0.53 0.60 0.64 0.67
proportion

* The table presents eigenvalues and proportions of variability explained by the five largest principal
components.

To assess the ability of the common frade integration facfor to explain individual bilateral
frade integration indexes, we note that, from equation (1), the variation of {X,,} can be
decomposed info:

VIX ) = 72 VIF)+ Vv, ). 13)

it

Using (3], Tagle 2 presents the proportions of frade infegration variability explained by the
esiimated common factor £ and v, The average proportions of an economy’s bilateral trade
integration indexes explained by the estimated common factor £ are given in the last row.
China gamers the highest average explained proportion of 77.78 percent while Macao
has the lowest average proportion of 17.81 percent. Indeed, the common factor plays a
significant role in explaining the average proportions of China’s and Japan’s degrees of trade
integration — in both cases, it explains an average 77 percent of the variability of their rade
integration series. The result coincides with the anecdotal evidence that China and Japan
are the two largest trading economies in the region. In addition fo these two economies, the
common factor explains more than 50 percent of the average bilateral trade infegration of
the other four economies.

In accordance with the diverse pattern depicted in FiGUre 1, the common frade infegration
factor displays vastly differential effects on individual economy-pairs. The proportions of trade
integration variability explained by the common factor range from zero (Indonesia-Korea) fo
94.10 percent (Jopan-Thailand), have a mean of 49.25 percent, and a standard error of
33.84 percent. Thus, it is important fo allow the coefficient ¥, to be economy-specific.

11



Yin'Wong Cheung, Matihew S. Yiu & Kenneth K. Chow / Economie internationale 119 (2009), p. 523

12

_UQw: &mQEDC ®r_;_,

"sebpjusaled ul suoiodoid psuipjdxeun sy} aip [puobbip 8y} 8r0qP
10jo0} uoyIBajuI SpOI UOWWIOD pajowss syl Ag paurojdxe Ajyjiqouo uoyoiBajul spol; jo sebojusaled ey aio [oucBoip syi mojeq palsi| sisquinu ay|

18/l o6l'Sc Olve v8¢eES Or8y o66'ly  19¢C GO'6¢ GC6S  Q96€E G80S  CGLE Ol'LL Q665 84/ unayy

¢l Lco 65°¢C 0609 98V vile 8/°¢C 051 G00 0'ly vede /885 v0O0  686¢ Sl
88'86 L0968 TTE 8606 SLVL 6l L W00 26SS 6l g9 vise evee  PORH
6/€6 €CE6 QG'ly €86C 98¢ clee or0 LGl ZLl'cl G99l ¢80 €€G8 vS8L 6vo oijoUsny
V26 LL'96  ¥r8S gLv8 vyl8  CCLL €00 6968 0€¢s 8999 yrvs GEV8 1888 ¥GQL  WDURIA
olLet 8496 /10 86l €8y €689 00l 85°G8 GT67  /YE6  6vE 6868 TT6E £/ 79 Buoy Buoy
vIG6 C069  vlso 958l ZL'G6 Ly cley £0°8G eLol €495 098G So6V/ V1G9 9698 UbMIDL
088/ GC'G8  88'/9 8988 L0y 6456 vee 0601 450 L1¢ QEye €285 ¥S0  GTY9 seuiddiyg
CClo 1844 v566 L6666 V668 88/LS 9906 £0v9 19ve 018 000 Q668 EV06 96/ blssuopy|
0586 89¢CS  67'8¢ eyl vyl Z61y  0OL'68 £6'GE ¢l e L9y Olve 007/ €468  pudjioyl
G666 8666  €8/8 0£/4C G£0§ /8¢€8 8966 6€'6¢ 8C'¢C G900 €00 6809 9¢'8y Or'eg iskojoy
€685 80Ty  GEE8 ¢eee €59 Loey €846 €68l 890/ GE66 €678 98/9 /S¥8 G668 esodobuig
99 // 1886 8l66 9GSy 16§96 OV'ly Y959 6666 68°€S L6666  /9/9 Gl'e6 0068 /E68 03.0}|
clly 19¢c 97l Go¢L Lol sosec ZL\y vovl 06°G 96y  v9c¢E 689 6’99 9G¢6 uodor
Q666 98YL  9rlC ol'll 8409 98vE 9V 66 56 00°9¢ vols  eygl 00LL 8O€E v/ 88 oipy|
LLyZ 1€9C 19/ v €c £CS5¢ ¥v0¢€l G/LGE €€°0¢ 2201 0991 sooL €90l ywro 9Cll oulyd
ondDPW v_ﬂmm_vﬂmN DI[DYSNY  WDUSIA M“MM uomip] sauiddijiyq oissuopu] pupjioy] bisApjoy asodpbuig paioy ubndop  pipul  PUIY)

«obpjuadiad ui

'TLWLZ00TZ OF LW666 | ‘104004 uowiwod pajowisa oy} Aq pauipjdxe uonnibaiul apnuy [pJoyo|Iq Jo suoiodoud ay] - Z ajqpL



Yin-Wong Cheung, Matthew S. Yiu & Kenneth K. Chow / Economie infernationale 119 (2009), p. 523

3.3. The statistical properties

Ficke 2 graphs the estimated common frade infegration factor F. It is apparent that F
exhibits a seasonality pattern.  Further, there may be a structural break during the year
of 2001. These features are comparable to those observed from the individual bilateral
frade integration series in FiGLRe 1. To give some insight info the stafisfical properties of the
common frade infegration factor, we study the estimated common factor using the model

F=D+u, (4)
where D, is the deterministic component and u, is the stochastic component. From the pilot
analysis, the D, variable is sef to include a consfant, a deferministic fime frend variable, a
sef of monthly seasonal dummies, and a dummy variable that accounts for a structural break
that occurred in July 2001. The sfochastic component is assumed to follow a standard
auforegressive- moving-average (ARMA| specification.®

A

Figure 2 - The estimated common trade integration factor, £
15

104

QQIOOIO1 IOQIO3 IOAIO5 IOC)IO7

The estimation results are presented in Tagle 3. The time trend, most of the seasonal dummy
variables, and the structural break dummy, are highly significant.  The results corroborate
the visual evidence from Ficure 2. The ARMA sfructure of u, is defermined based on both
information criteria and the properties of the estimated residuals. An ARMA(1,1) is selected
by the Schwarz information criterion and the ARMA(T,2) by the Akaike information criferion.
The esfimated residuals from the latter model specification pass the usual serial correlation

8. The stationary ARMA siructure is consistent with findings from the pilot analysis. Specifically, the null hypothesis
of u, follows an I[1) process was rejected af the 5 percent level by the augmented Dickey-uller test; indicating the
common frade infegration factor is stationary around the deferministic component. Note that if the common trade
integration faclor is non-stationary, a dynamic foctor model based on Kalman filiering, for example, should be
employed.

13
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Qtest while those from the former one do not.  Nonetheless, both specifications explain
the estimated common frade integration factor quite well and account for 98 percent of ifs

variability.

Table 3 - Statistical properties of the estimated common factor, é*

Model 1 Model 2

Constant -15.20 (0.00) -14.92 (0.00)
Time trend 0.24 (0.00) 0.23(0.00)
Dummy for structural 2.57 (0.00) 2.12(0.01)
break in July 2001

Dummy for January 0.12(0.80) 0.12(0.81)
Dummy for February -1.34(0.01) -1.33(0.01)
Dummy for March 4.75(0.00) 4.76 (0.00)
Dummy for April 2.09 (0.00) 2.11(0.00)
Dummy for May 2.60 (0.00) 2.63(0.00)
Dummy for June 2.68 (0.00) 2.72 (0.00)
Dummy for July 2.47 (0.00) 2.47 (0.00)
Dummy for August 2.42 (0.00) 2.42 (0.00)
Dummy for September 3.37(0.00) 3.37(0.00)
Dummy for October 0.52(0.27) 0.53(0.23)
Dummy for November -0.29 (0.48) -0.28 (0.51)
AR(1) 0.88 (0.00) 0.83 (0.00)
MA(T) -0.56 (0.00) -0.66 (0.00)
MA(2) 0.31(0.01)
R2 0.98 0.98
Q-statistics (6, 12) 10.39*, 19.09* 479 13.32

* Pvalues based on the Newey-West heferoskedasticity and autocorrelation consistent standard errors are
given in brackets next to the coefficient estimates. The Qistatistics based on the squares of the first six and
twelve serial correlation estimates are reported in the row labeled “Qistatistics (6, 12)" and "*" indicates
significance at the 5% level.

3.4. Economic determinants

In this subsection, we augment equation (4] with some economic determinants of trade
integration. Specifically, (4) is modified to:

F=D+E+u, (5)
where E, contains the effects of economic determinants. Economic activity is the first economic
variable included in the analysis. It is widely perceived that a high degree of output tends
fo support a high degree of frade between economies, ceferis paribus. To capiure the
output effect, we considered the industrial production indexes of the fifteen economies in
the sample, the European Union (EU), and the US. The bilateral trade integration measures
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should be driven by economic activities of the economies in the sample. Nevertheless, these
economies frade quite heavily with both the EU and the US. The intraregional trade, which
is characterized by regional production sharing, could be affected by the frade between
these economies and the EU and the US. Thus, these two economies’ industrial production
indexes are included to allow for possible interactions between intraregional trade and
interregional trade.

To conserve the degrees of freedom, the largest principal component of the monthly indusrial
production indexes of the fifteen economies, IP, ., is used as the proxy for their common output
factor. Indeed, the largest principal component accounts for 70 percent of the variations in
these fifteen indexes.

The estimated output effects are presented in Tagle 4. The coefficient estimates associated
with the deferministic variable D, are very similar to those in Tagle 3 and, thus, are not
reported in order fo conserve space. Individually, the three output variables are sfatisfically
significant and have the expected positive sign; that is, a high degree of economic activity
is associated with a high degree of frade integration [Models 1 to 3).

Table 4 - Effects of output growth*

Model 1 Model 2 Model 3 Model 4 Model 5 Model 6

IP, 1.90 (0.00) 1.760.00) 1.81(0.00] 1.83(0.00)
IP, 0.32 (0.01) 0.22 (0.02) 0.23(0.01) 0.20 (0.03)
IP,, 0.21(0.07) -0.05(0.53) -0.07 (0.41)

AR(1) 0.83(0.00) 0.76(0.00] 0.86(0.00] 0.50(0.04] 0.31(0.00] 0.34 (0.00]
MA(1) -0.42 (0.01) -0.70 (0.00] -0.49 (0.00) -0.22 (0.37)

MA(2) 0.31(0.01) 0.28(0.02) 0.25(0.05 0.26(0.01) 0.25(0.01)
R2 0.98 0.98 0.98 0.98 0.98 0.98

Q-statistics 2.97, 873  4.56, 1561 4.50,13.92 417,874 7.51,11.73 8.28, 12.21
(6,12)

* Pvalues based on the Newey-West heferoskedasticity and autocorrelation consistent standard errors are
given in brackets next o the coefficient estimates. See the text for the definition of IP,,, IP,,, and IP,. For
brevity, estimates of the determinisfic trend, the structural break variable and the seasonal dummy variables are
not reported. The Qistatistics are all insignificant.

However, in the presence of other industrial production variables, the EU variable becomes
insignificant and even has a negative sign. Model 5 excludes the insignificant MA(1)
esfimate and Model 6 includes only significant output and ARMA variables. The magnitudes
of the esfimates indicate that the common economic acfivity factor of the fifteen economies,
IP.., exerts a larger impact than the US variable. Thus, besides the deferministic components,
frade between these fiffeen economies is mainly associated with the economic activity in
the region and, fo a lesser extent, affected by the US. While the presence of these output
variables does not increase the adjusted Rsquare estimate, it reduces the magnitudes of the
ARMA coefficient esfimates.

15
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We also checked the data on trade between these fifreen economies and the EU and US.
We did not find substantial evidence that these economies trade much more with the US than
with the EU. Apparently, the differential output effects are not directly related o the levels of
trade between these economies and the EU and the US.

Next, we consider the frade barriers. In the recent years, we have witnessed a significant
reduction in trade barriers and the proliferation of, say, bilateral free trade agreements
amongst these economies (Asian Development Bank, 2006; Rajan and Sen, 2005). To
assess the implication of frade barriers, we infroduce a measure of frade impediments — the
ratio of import duties fo total imports.  Since the data on Macao's import duties are not
available, we worked with the ratios from the remaining fourteen economies.  Specifically,
the largest principal component of the fourteen monthly ratios of import duties fo fofal imports
is used to gauge the general degree of trade barriers of these economies.”

The effects of frade barriers on the estimated common factor that drives the frade infegration
between the fiffleen economies and on the estimated output effect are presented in Tagie 5.
The EU output variable is insignificant in these specifications and, thus, is not reported for
brevity. The results confirm the nofion that the lower the trade barriers, the higher the degree of
frade inegration among these economies — the common factor of the ratios of import duties o
fofal imports [MD) has a significantly negative coefficient estimate across all specifications.

Table 5 - Effects of trade barriers and output growth*

Model 1 Model 2 Model 3 Model 4

MD ~1.34 (0.00] ~1.11 (0.00] ~1.34 (0.00) -1.18 (0.00)
IP,, 1.41 (0.00) 1.41 (0.00]
1P, -0.003 (0.98) -0.06 (0.48)
AR(1) 0.52 (0.01] 0.18 (0.08) 0.52 (0.01) 0.18 (0.09)
MA(1) -0.46 (0.06) -0.45 (0.06)

MA(2) 0.31 (0.00] 0.24 (0.00) 0.31 (0.00] 0.23 (0.00)
R2 0.98 0.99 0.98 0.99
g'slfg;'s““ 520, 13.43 6.10, 10.66 519 13.40 634 1116

* See the notes to Tasie 4. The Qistatistics are all insignificant. See the text for the definition of the frade
barrier variables MD.

9. The largest principal component accounts for more than one half (54.5 percent) of the variations in these rafios.
Note that the ratio of import duties fo total impors is a measure of trade restrictiveness and, thus, some studies use
it to assess the degree of non-ntegration. See, for example, Infernational Monetary Fund (1998 & 2002) for a
defailed discussion of various measures of infegration.
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The trade barrier variable has some interesfing implications for the esfimated output effects.
Specifically, the US output effect is rendered insignificant while the common output factor
of the fifteen economies has a slightly smaller but still positively significant effect on the
degree of infraregional frade infegration. That is, the US output variable does not offer any
incremental explanatory power in the presence of trade barriers.

To gain some insights info the trade barrier effect, we assessed the associations between
the common import duties factor, US output, and the common output factor of the fifteen
economies. It was found that the correlation coefficient between the common import duties
factor and US output is 0.61 and the one between the common import duties factor and
the common output factor of the fifteen economies is —0.20; the former correlation coefficient
is significant while the latter is not. That is, the US output effect reported in Tagie 4 could be
spurious and aftributable fo its close association with the trade barrier effect.

Another possible catalyst for the flourishing intra-regional trade is the foreign direct investment
(FDI). Theorefically, it is the type of FDI that determines its implication for trade activity. Vertical
FDI is perceived to complement trade and horizontal FDI is a trade substitute.  In the case
of Asian economies, a typical headline story is the component frade and production chain
setup implied by vertical FDI. The contribution of vertical FDI related acfivity o trade between
emerging market economies, however, is subject to inferprefation. Anderson (2009), for
example, shows that the increase in intra-emerging-market trade over the past decade is not
greatly affected after stripping China out of the calculation. As China is the focal economy
in the production chain story, the finding suggests that the evolution of intraregional trade
may not be too heavily driven by FDI related acfivity.

To investigate the FDI effect, we consider a measure defined by the ratio of inward and
outward foreign direct investments to GDP. Again, the FDI activity is normalized fo facilitate
comparison across countries of different sizes. We also experimented with the inward FDI o
GDP and outward FDI rafios. Nevertheless, none of these FDI measures yield a significant
effect in our analyses. For brevity, we did not present these FDI results, which are available
from the authors.

As discussed above, the FDI effect depends on its nature.  Our findings, af the face value,
suggest that the evolution of trade infegration in the region is not dominant by vertical FDI
related activity. We should, however, nofe that the insignificant result may be affributed fo
dafa deficiencies — we used aggregate FDI data in our analysis because the paucity of
bilateral FDI data. The FDI effect may have been different if bilateral FDI and sectorspecific
FDI dafa were available. Thus, future research on the FDI effect; especially with bilateral
data on horizontal and vertical FDI, is warranted.
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3.5. Local driving force

As stated in Section 2, model (1) can be modified and extended to accommodate the
presence of a "group” factor that affects the degree of frade infegration among a subset of
economies in the sample. To illustrate the point, let us consider the modified model

X, =y F+8Q,+v,; ij=1,2 .. Nandi<j, t=1,.,T (6]

where Q, is the group factor defined by some common characteristics of economies in the
sample. To fix the idea, suppose Q. represents a driving force specific fo the five ASEAN
economies [namely, Indonesia, /\/\o|oyswo the Philippines, Singapore and Thailand) in our
sample.  The group factor may represent the effect of the ASEAN frade agreement on the
degree of trade integration. '’

An estimate of Q, , could be obtained as follows. First, we estimate, say, the largest principal
component of the ASEAN economies’ frade infegration series. Then, we regress the ASEAN
principal component on the estimated common trade infegration foctor F and the resulting
residuals are faken as estimates of the Q, 5. Thus, the estimates of the @, s capture the
incremental effect of the ASEAN- specific dnvmg force of trade integration, in the presence
of the common frade integration factor f,. For brevity, we label the group factor Q,, the
ASEAN factor in the following discussion.

The results pertaining fo the five ASEAN economies are presented in Tagle 6. Panel A
of Tasle 6 recaps the explanatory power of £ and Panel B gives the results of regressing
individual bilateral trade integration series on the common frade infegration and the ASEAN
factors.  The common frade integration factor has limited ability to explain the degree of
frade integration of four economy-pairs: Singapore vs Malaysia, Singapore vs Philippines,
Malaysia vs Philippines, and Indonesia vs Philippines. The ASEAN facfor, on the other
hand, is stafistically significant in nine of the ten cases. In most cases, the ASEAN factor
offers a substantial incremental explanatory power over the common trade integration factor.
Apparently, the trade integration between Singapore and Malaysia is vastly driven by the
ASEAN factor and not by the common trade integration factor - the inclusion of Q, raises
the adjusted Rsquares estimate from —0.00 to 0.40. It is inferesting to note that the frade
integration between the two ASEAN economies Singapore and Philippines can hardly be
explained by the common frade infegration or the ASEAN factor.

10. The ASEAN Free Trade Area agreement was signed on 28 January 1992 - see, for example, htip://www.
aseansec.org/ 12375 him.
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Table 6 - The five ASEAN economies*

Singapore vs  Singapore vs  Singapore vs  Singapore vs  Malaysia vs

Malaysia Thailand Indonesia Philippines Thailand
Panel A:
Constant  20.22 (0.00) 5.37(0.00) 5.44(0.00) 3.43 (0.00) 3.42 (0.00)
E -0.02 (0.59) 0.04 (0.00) 0.25(0.00) 0.01(0.27) 0.09 (0.00)
Adi.Rz -0.003 0.23 0.81 0.01 0.78
Panel B:
Constant  20.22 (0.00) 5.37(0.00) 5.44(0.00) 3.43 (0.00) 3.42 (0.00)
E -0.02 (0.40) 0.04 (0.00) 0.25(0.00) 0.01 (0.30) 0.09 (0.00)
Q, 1.25 (0.00) 0.33(0.00) 0.28 (0.01) 0.10(0.22) 0.22 (0.00)
Adj.R? 0.40 0.62 0.83 0.05 0.87
Malaysia vs Malaysia vs Thailand vs Thailand vs  Indonesia vs
Indonesia Philippines Indonesia Philippines Philippines
Panel A:
Constant 1.45(0.00) 1.76 (0.00) 1.02 (0.00) 1.18 (0.00) 0.38 (0.00)
l':, 0.03 (0.00)  0.002 (0.70) 0.03 (0.00) 0.01(0.04) -0.002 (0.29)
Adj.R? 0.64 -0.01 0.64 0.10 0.02
Panel B:
Constant 1.45(0.00) 1.76 (0.00) 1.02 (0.00) 1.18 (0.00) 0.38 (0.00)
/':, 0.03 (0.00)  0.002 (0.62) 0.03 (0.00) 0.01(0.02) -0.002(0.14)
Q, 0.07 (0.00) 0.11(0.00) 0.08 (0.00) 0.08 (0.00) 0.05 (0.00)
Adj.R? 0.72 0.15 0.73 0.25 0.34

* Panel A presents the explanatory power of the esfimated common trade integration factor. The results of
including the ASEAN factor Q, , are presented in Panel B. See the text for the definition of Q, . Pvalues based
on the Newey-West heteroskedasticity and autocorrelation consistent standard errors are given in brackets next
fo the coefficient esfimates.

Echoing the evidence in Taie 2, the ability of the common factor fo explain the degree of
frade infegration varies quite widely across bilateral ASEAN economies. The incremental
explanatory power of the ASEAN factor, though not as variable as the common trade
integration facfor, is quite diverse too. Thus, further study on forces driving trade infegration
is warranted.



20

Yin'Wong Cheung, Matihew S. Yiu & Kenneth K. Chow / Economie interationale 119 (2009), p. 523

4, CONCLUDING REMARKS

Instead of examining trade infegration in a bilateral sefting, a factor framework is employed
fo investigate frade infegration between fiffeen selected Asian and Oceanic economies. The
common trade integration factor extracted using the principal component approach explains
a substantial proportion of variations in the degree of trade integration between these
economies. It is found that the evolution of the common frade infegration factor is affected
by some seasonal patterns, economic acfivity, and trade barriers. Beside the common factor,
it is found that there is an ASEAN group factor that affects the degree of trade integration of
the five ASEAN economies in our sample.

In sum, our approach offers an intuitive framework fo analyze the general degree of frade
integration. If the policy objective is to enhance economic efficiency and coordination
between these economies via strengthening the degree of frade integration, our empirical
results lend support to policies of reducing trade barriers and promoting economic activity.
Indeed, since the 1997 Asian financial crisis, the economies in the regional have inifiated
a series of free frade negotiations among themselves. Among the numerous bilateral and
multi-lateral negotiations, the most notably one is the on establishing of a ASEAN-China free
frade zone in 2012,

Besides cutting back fariffs and removing frade restrictions, there are other proposals for
reducing hindrances fo frade in the region. Amid the adverse dollar shortage effect on trade
experienced in the recent global financial crisis, economies are exploring alternative ways to
facilitate trade.  China, for instance, in April 2009 launched a pilot scheme for cross-border
frade sefflement in renminbi, inifially involving selected firms in five Chinese cities and Hong
Kong. Reportedly, China is also talking to, say, Malaysia about the possibility of using local
currencies in sefiling their bilateral frade.

In addition, China signed in 2009 bilateral renminbi currency swap agreements with a
few central banks; including Bank Indonesia, Bank Negara Malaysia, and Hong Kong
Monetary Authority.  These agreements permit swaps between the renminbi and the local
currency of the counterparty for a maturity of three years and could potentially promote trade
when there is a dollar liquidity shortage. Thus, various efforts have been pursued to reduce
direct and indirect frade barriers in the region.

The implication of trade integration for business cycle synchronization is not considered in
our exercise. Theoretically speaking, an increase in the degree of frade infegration between
economies does not necessarily means their business cycles are synchronized. The effect
depends on the nature of the shock and the nature of increased frade links. For instance,
if frade infegration induces production specialization across economies, which are hit by
sectorspecific shocks, then trade integration leads to the synchronization of business cycles.
On the other hand, if the trade is of an infraindusiry nature, then the argument does not
apply. Thus, one way fo extend the current exercise is to include the pattern of frade in our
frade infegration analysis and examine ifs implications for business cycle comovement.
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Admittedly, the factor framework adopted in our exercise is quite standard and could be
extended in several directions indicated in Section 2. We adopted the principal component
approach fo absfract from some fechnical complexities that may not add too much fo the
nofion of common frade infegration.  The simplification in the current exercise is deemed
reasonable since, as poinfed out in Section 2, the common factors esfimated using the
principal component method and the elaborate dynamic factor specification are very similar.
Nonetheless, it is worth in future search exploring various possible extensions of the basic
factor model and the implications of implied correlation between national data.

Besides bringing in advanced factor model and dynamic factor model fechniques, one could
enrich the model by incorporating different types of infegration into the model. For instance,
the current exercise focuses on frade integration, the same framework could be employed to
analyze the general degree of financial integration using, say, the commonly available data
on bilateral financial integration. Then, a composite factor model comprising both trade and
financial integration could be consfructed to examine common factors that drive these two
fypes of integration. Such an exercise will be left for future research.

YW. C., MS. Y. &KK. C."
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