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Abstract: This paper suggests using a trick when estimating regional trading bloc
effects on bilateral trade volumes with panel data. Trading bloc dummies exhibit
small variation over time. They should enter the specification twice, once in their
original form and once as the between-effects component. Then, one obtains long-
run and short-run effects of trading blocs on trade volumes. The paper suggests
three different models to tackle this problem. JEL no. C33, F14, F15
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1 Introduction

Since t h e i r very early stage, gravity models have been used to assess the
importance of regional trading blocs for bilateral trade; Greenaway and
Milner (2002) and Winters (1996) provide a n excellentoverview concerning
theory and empirical applications. Traditional work concentrates on cross-
section analysis (see Tinbergen 1962, Linnemann 1966, Nilsson 2000, and
others), w h i c h is subject to inherent problems such as omitted variables,
multicollinearity, etc. (see Baltagi 2001 for a n overview). Therefore, a n
increasing n u m b e r of recent contributions applies panel data techniques
to overcome the shortcomings of cross-section empirics and exploit the
variation from richer data sets (M~ity~is 1997, Cheng and Wall 2001, Glick
and Rose 2002). Current researchfollows three different lines when assessing
regional trading bloc effects.

First, M~ity~is (1997) argues that the properly formulated panel data
gravity m o d e lis one with fixedtime, exporter and importer effects, where the
latter two capture all regional trading bloc effects. This m i g h t be misleading,
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since the more adequate structure of the m o d e lis one with time and bilateral
effects, 1 and regional trading blocs are changing over time, so that the
country-specific variables capture only a part of this effect.2

Second, C h e n g and Wall (2001) suggest estimating a panel data m o d e l
with fixed bilateral and time effects. Although this wipes out all cross-
sectional variation, the parameters of regional trading bloc dummies c a n
neverthelessbe estimated, since these dummies exhibit some time variation.
This approach is s o u n d from a n analysis of variance perspective, but it
restricts its interest to the contemporaneous short-term effects of joining
a regional trading bloc.

Third, Krueger (1999) estimates a model with fixed time and regional
trading bloc x time effects. This seems arbitrary and yields parameter es-
timates which are difficult to interpret. 3 In contrast, a m o d e l with fixed
bilateral and time effects provides a n interpretation of the parameters which
is similar to a model in first differences. W i t h o u t any d o u b t , the potential
appeal of Krueger's approach is the allowance for a time-varying impact
of regional trading blocs, but the question remains how important the
time-variant determinants of trade volumes are as compared to their t ime-
invariant counterparts.

T a b l e 1 : Analysis of Variance of Log of Bilateral Exports

Source Partial sum of squares Degrees of freedom F-statistics

Covariates altogether 68.3 8 1368.10"**
Exporter x t ime 49.8 206 4.84***
Importer x t ime 63.3 235 5.39***
Exporter x importer (bilateral) 4,677.6 1,176 79.63***
Residual 196.8 3,939
Overall 26,097.8 5,566

*** significant at the 1 percent level.
Note: Compare Footnote 5 for more details on the country sample a n d Table 2 for more de-
tails on the covariates. Constant not reported. R2 is 0.993.

1 Cheng a n d Wall (2001) suggest such an estimator. Egger a n d Pfaffermayr (2003) demon-
strate that the M~ty8s model is nested in the more general model with t ime and bilateral
effects. Compare also Table 1 below.
2 Exporter and importer effects measure a country's propensity to trade with respect to aH
partner countries. Therefore, they do not capture any deviation from this due to bilateral
agreements.
3 See also Soloaga a n d Winters (2001) for a discussion.
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Table 1 provides a comprehensive description o f the variance structure
of typical bilateral export data from a large panel underlying the empirical
analysis below (compare Footnote 5 for more information on the country
sample) and casts d o u b t on the appropriateness of this t h i r d approach.4
It demonstrates that the large bulk of export data variation is due to the
bilateral rather than the exporter x time or the importer x time dimension
(the main exporter, importer, and time effects are nested in these three
interaction terms). The latter two dimensions are of only m i n o r importance
and relatively well explained by the inclusion of the traditional time-variant
variables as accounted for in gravity models. In the example, the bilateral,
time-invariant dimension explains a b o u t 96 percent of the contribution
of the three interaction terms. However, observable time-invariant factors
usually account only for a p o r t i o n of the bilateral effects. Not controlling for
unobserved bilateral cultural, economic, geographic, and other influences
considerably increases the risk to obtain biased estimates due to a possible
correlation between the observed explanatory variables and the unobserved
influences, captured by the error term.

This paper addresses the problem of the assessment of regional trad-
ing bloc effects with panel data . Starting p o i n t are two observations. First,
regional trading blocs are usually captured by d u m m y variables which ex-
hibit some (though not much) variation overtime. Second, regional trading
bloc parameters from fixed effects analysis only exploit the time-variant in-
formation and do not comprehensively reflect the l o n g - r u n trade creation
and trade diversion phenomena usually addressed in theoretical models.
I propose three different methods to obtain a n overall regional trading bloc
effect with panel data: A two-stage fixed effects procedure (hereafterF2SM),
a m o d e l in the spirit of M u n d l a k (1978, hereafter MM), and a modified
m o d e l in the tradition of Hausman and Taylor (1981, hereafterM H T M ) .

Using bilateral exports of the OECD economies to 47 partner countries,5
I assess the effects on bilateral export volumes of a NAFTA membership
and of a membership in the European Economic Area (EEA) allowing for

4 Noteworthy, all possible static, aggregate panel da ta gravity models are nested in this
framework in terms of the i r general variance structure: the M~ity~is (1997), the Cheng and
Wall (2001), the Krueger (1999), the Glick and Rose (2002), the Egger and Pfaffermayr
(2003) models . This is s imply true, since it consists of all possible interaction terms of the
three main effects: the exporter, the importer and the time dimens ion .
5 Including the 29 OECD economies, the remaining 7 Central and Eastern European
countr ies , Russia, Ukraine, Algeria, Egypt , Lybia, Morocco, South Africa, Kuwait , Saudi
Arabia, China, Hongkong, India, Indonesia, Malaysia, the Philippines, Singapore, Thai land,
Argentina, Brasil, Chile, Colombia, Panama and Venezuela.
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different effects of a n EU membership and intra-EFTA together with EU-
EFTA relations (i.e., the rest of the EEA). In a simulation, I demonstrate that
according to the estimation results exports w i t h i n the EU or the remaining
EEA w o u l d have been a b o u t 4 percent smaller w i t h o u t any formation of
the EU or the EEA, all else being equal. The establishment of the NAFTA
generated overall bilateral trade volume effects, which a m o u n t to a b o u t
15 percent of overall intra-NAFTA trade. The short-term effects of any
free trade agreement u n d e r consideration are of negligible importance as
compared to their long-term effects. This information could not have been
extracted by either of the previously used panel data approaches.

2 Three Possible Ways for Empirical Research

The estimation of (intra or cross) regional trading bloc effects on trade
volumes is a problem of parameters of those variables that exhibit close-
to-zero (but not zero) variation over time. Since standard panel data tech-
niques (i.e., fixed effects or consistent r a n d o m effects models) wipe out
all cross-sectional variation, one is left only with the time-varying part
of the integration d u m m y variables. As a consequence, the parameters of
such variables only reflect the contemporaneous and short-term influence
of joining (or leaving) a regional trading bloc. In contrast, the theoretical
models on regional trading blocs concentrate on the long-term effects on
the volume of trade (and also on welfare). Hence , one w o u l d additionally
wish to exploit this kind of variation w h i c h is a part of the overall residual
of the panel data model. The question is how c a n we extract informa-
tion on both the short-term and the long-term impact of regional trading
blocs on trade altogether w i t h i n a (even strongly unbalanced) panel data
framework?

Principally, there are three ways to tackle this problem. I suggest the
following trick. In a panel, any time-varying variable consists of two parts
of variation, the time-varying (within) and the time-invariant (between)
part. While the former reflects the change, the latter captures the level
information. Accordingly, we can split any time-varying variable into these
two effects. The between-part of any variable is just the average over all
observed periods, and the within-part is the difference between the original
variable and the between-part. The three ways to exploit both the long-
term and the short-term effects of regional trading blocs together are the
following:
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First, estimate a two-way panel with fixed time and bilateral effects
(the latter has been suggested by Cheng and Wall 2001), including the
regional trading bloc dummies. Use the derived within-residuals of the
Amemiya (1971) type (consisting of the remainder error and the fixed
bilateral effects) and run a n OLS regression on all time-invariant variables
of interest, including necessarily all between-effects of the time-variant
variables (especially, the between-part of the regional trading bloc dummies)
plus other time-invariant controls of interest. From the first regression one
obtains a n estimate of the short-term effect and from the second-stage
regression a n estimate of the additional long-term effect of regional trading
blocs on bilateral trade volumes (see Baltagi (2001) for a survey).

Second, follow Mundlak (1978) and estimate a model by GLS which
includes both the original variables and the between-component of all vari-
ables. This yields the short-term and the additional long-term effects o f
all variables in the model. If the coefficients of the between-components
are significantly different from zero, (some of) the variables in the model
are correlated with the panel e r r o r term (this is equivalent to the infor-
m a t i o n obtained by the familiar Hausman test statistic). The parameters
of the short-term influences in the M M are by definition equivalent to
the within-estimates as derived in the first stage of the F2SM (Mundlak
1978).

Third, estimate a m o d e l in the spirit of Hausman and Taylor (1981),
which uses the regional trading bloc dummies in their original form and
t h e i r between-parts together and the o t h e rvariables as usual. Basically, this
is a r a n d o m type effects model. However, it takes into account that the
standard r a n d o m effects m o d e l in many applications yields inconsistent
estimates, 6 since (some of) the explanatory variables are correlated with
the e r r o r term, and applies instrumental variable methods to overcome this
problem. The endogeneity of the between-component of regional trading
bloc effects is underpinned in Baler and Bergstrand (2002).7 In the best
(and testable) case, the MHTM eliminates the correlation problem between
the explanatory variables and the panel e r r o r term and this model yields
consistent and efficient estimates of all effects, including the regional trading
bloc time-invariant long-term effects.

6 As mentioned above, this can be shown either by the familiarHausman(1978) test or
by testing the restriction of zero parameters of the between-components in the MM.
7 Of course, the endogeneity of regionaltrading bloc effects invalidates the between-effects
in the F2SM and the MM.
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The procedure is the following. Estimate a fixed effects model as men-
tioned above. Following Cornwell e t al. (1992), I refer to (time-variant
and time-invariant) variables which are correlated with the bilateral effects
as singly exogenous and to the uncorrelated ones as doubly exogenous. Use
the within-residuals of the Amemiya (1971) type and regress them on all
time-invariant variables (including the between-components of the regional
trading bloc dummies) in the m o d e l in a second-stage. This second-stage
regression is a n instrumental variables model, where the singly exogenous
time-invariant variables have to be instrumented by the doubly exogenous
time-variant ones. The remainder errors from the first-stage (fixed effects)
regression and from the second-stage IV regression yield a n estimate of
the variance components which are used in the GLS transformation of the
data. Finally, the transformed data are applied in a n IV regression, where
all transformed variables (including the transformed original and between-
component integration dummies) enter as such. The within-parts of all
time-variant variables and the between-parts of all doubly exogenous vari-
ables are used as the instruments (see Hausman and Taylor 1981 for more
details, and Egger 2002a for a n application in a different context).

3 Data and Estimation Results

The panel of bilateral exports from OECD countries covers the period
1986-1997 and is unbalanced. Nominal exports in current US dollars (from
OECD, Monthly Statistics of International Trade; IMF, Direction of Foreign
Trade; and the Vienna Institute of Comparative Economic Studies, here-
af ter WIIW), export price indices (IMF, International Financial Statistics;
OECD, Economic Outlook; and W I I W ) and exchange rate indices (IMF, In-
ternational Financial Statistics; and W I I W ) are used to obtain real figures
with 1995 as the base year. Nominal GDP in US dollars (OECD, Economic
Outlook, and National Accounts, Volume 1; IMF, International Financial
Statistics; and W I I W ) , GDP deflators (same sources as GDP) and exchange
rate indices serve for the calculation of real GDP figures. Population data
are from OECD (Economic Outlook, and National Accounts, Volume 1), IMF
(International Financial Statistics) and WIIW. Data on school enrollment
are from OECD (Education ata Glance) and World Development Indicators.
I calculate a p r o x yfor the high-skilled to low-skilled labor ratio based on the
relation between the share of people in a t least the secondary school enroll-
ment. The capital-labor ratio is proxied by GDP per capita. These variables
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are used to construct a set o f determinants mot iva ted by the Heckscher-
Ohlin theory o f endowment-based t r ade . I closely fol low Helpman a n d
Krugman (1985) in the construction o f variables and use the s u m o f bi la t -
eral GDP, the similarity in count ry size, the distance in relative capital-labor
ratios, a n d the distance in high-skilled to low-skilled labor ratios in the
regressions. Transport costs are approximated by the c.i.f./f.o.b, ratio. Three
economic freedom variables are used fo r the exporters a n d the importers
each, which are provided by Economic Freedom Network (Economic Free-
dom of the World) and account fo raddi t iona l export and import impeding
o r enforcing determinants (i.e., t r ade costs in a wide sense), s Some o f these
variables are based o n (zero-to-ten) ratings a n d some on continuous data.
The corresponding variables are viability o f contracts, rule o f law, a n d taxes
o n t rade as a percentage o f exports and impor ts . All variables are in logs. In
the regression analysis, I come u p with 5,567 observations. All regressions
include time dummies.

In general te rms, the estimated models read

Eijt = flO ql_ X i j t t~ ..~ ~i j "~- At "-~ 8ijt; ~i j = Z i j ~ q- TIij (1)
Eijt = Xi j t f l -~- X i j . ~ -~- )~t q- ~ t -~- u i j t ; Uijz = ~ij -~- 8ijt (2)
E~t = flo + X~jtfl + Z~jy + u~jt, (3)

where E denotes the log o f real bi la teral exports, X = (X1, X2) are the time-
var iant variables a n d Z the time-invariant ones.9 The present p a p e r assumes
that there is n o correlation between the explanatory variables (X, Z ) and the
remainder er ror term (E). The M M is a GLS model, where the er ror term
still contains a random bilateral effect, ~ij. The between-effects o f the time
dummies take place (~t # 0), whenever the underlying p a n e l is unbalanced.

Xa denotes the set o f doubly exogenous t ime-variant variables,1° X2 is
the set o f singly exogenous t ime-variant variables, H and Z is the set o f

8 See also Egger (2002a)for a motivation of these determinants.
9 In our case only the between-component of the intra-EU trade and the integration
dummies for the rest of European Economic Area (i.e., intra-EFTA plus EFTA-EU) and for
NAFTA.
s0 Distance in real GDP per capita (proxying the capital-labor ratio, compare Helpman
and Krugman 1985); distance in the high-skilled to low-skilled labor ratio; exporterand
importer viability of contracts; exporter and importerrule of law; exporter and importer
tariffs; within-component of the intra-EU trade and integration dummies for the rest of
European Economic Area (i.e., intra-EFTA plus EFTA-EU).
11 Bilateral sum of GDP; similarity of size index (Helpman and Krugman 1985); transport
costs.
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singly exogenous time-invariant variables. 12 5~ij. are the variable means of
all time-variant variables and Z ~ X i j . . Further, Izij and ~-t denote the bilateral
effects and the time effects, respectively; eijt and rlij are classical error terms.
Noteworthy, (1) is the F2SM, (2) corresponds to the MM, and (3) is the
properly transformed model as is indicated by ",", which yields the MHTM
r u n n i n g 2SLS, using the described set of instruments.

The decision of whether a variable belongs to the g r o u p of the singly
exogenous or the d o u b l yexogenous variables has to be based on a sensitivity
analysis, but it is considerably facilitated by a n inspection of the interpreta-
tion of the panel error term, which in our case captures all time-invariant
bilateral relations' level-specific unobserved influences, and all size-related
factors are natural candidates thereof.

Table 2 provides the regression resuks of the M M and the MHTM to
obtain a n estimate of the short-term and the additional long-term impact of
regional trading blocs.L3To be as simple as possible, I focus on the EEA effect
as described earlier. The M M gives short-term and additional long-term
parameter estimates for a l l variables. The results reveal that no short-term
influence of joining the EU, the EFTA or the NAFTA can be identified. This
is a traditional result in panel data applications (compare the outcome in
C h e n g and Wall 2001). However, all models indicate a considerable positive
long-run effect of a membership in either the EU, the EFTA and, especially,
the NAFTA.

Researchers are conveniently interested in a quantification of the inte-
gration effects. With our regression results a t hand, this c a n most easily
be done by computing a counterfactual w o r l d scenario w i t h o u t any EU,
EFTA, or NAFTA membership and comparing the outcome with the m o d e l
prediction with the regional trading bloc effects as observed.

Figure 1 summarizes the simulation results and reports changes in intra-
EEA (split into intra-EU and intra-EFTA-plus-EU-EFTA trade) and intra-
NAFTA t r a d e volumes according to a hypothetical removement of the re-
spective trading blocs. Generally, the differences between the overall (short-
term plus additional long-term) and the between (additional long-term)
effects are not statistically significant. The overall effect of the removement
of the EU or EEA amounts to a reduction of the intra-EEA trade volume

12 There are no time-invariant doubly exogenous variables in our application.
13 There is no difference between the MM and the F2SM results, so I suppress the latter
for the sake of brevity.
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T a b l e 2: Assessing Regional Trading Bloc Effects with Panel Data

159

Explanatory variables a Mundlak (1978) Hausman and Taylor (1981)b

Additional Additional
Within-effects between-effects Within-effects between-effects

(short-run) (long-run) (short-run) (long-run)

Bilateral GDP 1.220"** 0.412"** 1.660"** -
(0.140) (0.146) (0.063) -

Similarity index 0.744*** 0.074 0.792*** -
(0.101) (0.111) (0.052) -

Relative capital-labor rat io -0 .047 -0.026 -0.111"** -
(0.067) (0.079) (0.036) -

Relative high-skilled to -0 .055* -0.196"** -0.060** -
low-skilled labor rat io (0.032) (0.071) (0.028) -
Transport costs -0.531"** -0.304*** -0.537*** -

(0.015) (0.076) (0.015) -
Exporter viability ofcontracts 0.057 2.258*** 0.139"** -

(0.054) (0.237) (0.050) -
Importer viability of contracts 0.622*** -0.026 0.560*** -

(0.037) (0.170) (0.033) -
Exporter rule of law 0.001 -0.327 0.012 -

(0.043) (0.202) (0.041) -
Importer rule of law 0.083** 0.006 0.112*** -

(0.037) (0.123) (0.034) -
Exportertrade barriers 0.990*** -1.252"** 0.846*** -

(0.126) (0.350) (0.116) -
Importer trade barriers -0.365*** 0.314"** -0.209*** -

(0.063) (0.108) (0.050) -
EU integration 0.111 0.431*** 0.109 0.501***

(0.127) (0.150) (0.122) (0.156)
EFTA integration 0.058 0.429** 0.045 0.592***

(0.127) (0.174) (0.122) (0.192)
NAFTA integration 0.060 3.763*** 0.073 3.960**

(0.137) (1.410) (0.132) (1.933)

Observations 5,567 - 5,567 -
Number of bilateral relations 1,179 - 1,179 -
R 2 c 0.995 - 0.972 -
Time effectsd 194.67"** - 3.87*** -
Hausman test: X2(24) 487.05*** - - -
Over-identification: X2(6) - - 4.03 -

***, **, * significant at the 1, 5, and 10 percent level, respectively.
a All variables in logs and standard errors in parentheses. - b This is a modified Hausman and
Taylor (I98I) model, where the EU and EFTA integration (dummy) variables enter twice, since
they are split into two parts: the time-variant (within) component and the time-invariant (be-
tween) component. The time-invariant integration effect, the bilateral GDP, the similarity index
and transport costs are treated as singly exogenous (Cornwell et al. 1992), all other variables are
treated as doubly exogenous. - c The R2 in the second-stage regression is 0.40. - d Distributed as
X2(22) in the Mundlak model and as F(10, 5538) in the modified Hausman and Taylor model,
respectively.
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Figure la: Simulated Integration Effects of an EU, EFTA or NAFTA Membership
(Mundlak Model) (counterfactual world simulations)
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Figure lb: Simulated Integration Effects of an EEA Membership (Hausman & Taylor
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by a b o u t 4 percent, according to the M H T M .14 The biased MM points to
a smaller importance of the EEA, and suggests that less than 3 percent of
intra-EU or intra-EEA trade may be attributed to the establishment of the
respective trading bloc. In our example, the Hausman and Taylor (1981)
overidentification test reveals the appropriateness of the instruments in the
M H T M . According to the M H T M , the formation of the NAFTA is respon-
sible for a n intra-NAFTA trade creation effect of a b o u t 15 percent (about
one-third more than suggested by the MM). Accordingly, we may conclude
that both the EEA and the NAFTA have created trade volumes in a con-
siderable amount, but the NAFTA seems triple as productive in generating
trade volumes as the EEA.

4 Discussion

Most available estimates of trading bloc effects are based on OLS regressions.
However, this is not the first paper to use panel econometric techniques in
this context. As mentioned in the Introduction, C h e n g and Wall (2001),
Glick and Rose (2002) and Pakko and Wall (2001) use panel estimators and
control for time-invariant bilateral heterogeneity across country pairs to es-
timate the effects of trading blocs on trade.15 Of this work, Cheng and Wall
(2001) is closest to the present paper. They also suggestassociating the fixed
effects estimates with short-run effects. Whereas I suppose to interpret the
between-parameters above as the additional long-run impact, Cheng and
Wall (2001) do so with the difference between the OLS and the fixed effects
parameters. However, there is a difference between the two concepts, which
is due to the inconsistency of the OLS parameters and that of the simple
additional between-parameters in the Mundlak model or in the second-step
regression of the fixed effects on the explanatory variables (Cheng and Wall
2001: 13). The source of this inconsistency is the above-addressed corre-
lation of the cross-sectional dimension of the variables, i.e., a n omitted-
variables bias in the between-dimension. In fact, it is the advantage of the
MHTM to consistently approximate both the short-run and the long-run
impact of trading blocs on trade (for instance, the between-estimates of the

14 One wou ld have obtained a similar result for overall intra-EEA trade on the basis of
the M H T M .

15 Though also controlling for the trade-creating effects of free trade areas, Glick and Rose
(2002) and Pakko and Wall (2001) mainly concentrate on the impact of currency unions.
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long-run integration effects in Table 2 are downward biased). Especially,
this is important for the case of strongly unbalanced data, where estimat-
ing dynamic models is infeasible or associated with a tremendous loss of
observations.

Cheng and Wall (2001) look a t lower frequency data and check for the
robustness of t h e i r short-run parameters when using differenced data of
the longest available time span. They argue that using lower frequency data
c a n reveal insights in the dynamic process and the speed of adjustment
af ter integration coming into effect. Hence , they reflect a n intermediate-
run impact of trading blocs. However, there are two prerequisites for this
interpretation to be valid. First, the data s h o u l dbe equally spaceda r o u n d the
integration coming into effect. Hence , the period before and after switching
into a trade u n i o n should be equally long. If this is not the case, but the
change in the trading bloc d u m m yoccurs only in the last part of the covered
time period, the estimated parameter nevertheless is only a short-run effect.
Second, the data should be relatively balanced. Otherwise, the difference
in the trading bloc parameters between high and low frequency data may
also capture sample composition effects. However, if the data are relatively
balanced, one should immediately estimate a dynamic m o d e lto infer short-
run and l o n g - r u nparameters, rather than rely on proxies from fixed effects
and between-regressions. For my data set, both prerequisites do not apply:
(i) only the formation ofNAFTA is in the center of the data, but both the EU
and NAFTA change a t the end of the covered period, and (ii) the data base
is strongly unbalanced. The p o i n t estimates of the short-run parameters
remain relatively stable and insignificant, irrespective of whether I drop any
second ( M H T M 2 in Table 3) or any second plus t h i r d year (MHTM2&3 in
Table 3), or I use 1986-1997 differences (last column of results in Table 3).
T h o u g h I w o u l d not say that this is a general property to be expected in all
data sets (see Glick and Rose, 2002, for evidence on the contrary), I w o u l d
always expect long-run trading bloc effects parameters, which are wayabove
their short-run counterparts.

However, the results from this exercise can be summarized as follows.
The MHTM approach is a valid estimation procedure to derive approxi-
mate values of the short-run and long-run trade creation effects of trading
bloc membership with strongly unbalanced data. First differencing is never
a solution to obtain a n estimate of the long-run impact of trading blocs if
there is a between-effect in the data-generating process. Then, neither the
fixed effects estimator nor the first-difference estimator are helpful to gather
information on the long-run impact, since any time-invariant impact is dif-



E g g e r : E s t i m a t i n g R e g i o n a l T r a d i n g B l o c E f f e c t s

T a b l e 3 : Robustness o fthe Parameters with Lower Frequency Data
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E x p l a n a t o r y var i ab les a M H T M 2 : H a u s m a n M H T M 2 & 3 : H a u s m a n 1 9 8 7 - 1 9 9 7
a n d T a y l o r ( 1 9 8 1 ) b a n d T a y l o r ( 1 9 8 l) b di f ferences

D r o p p i n g a n y s e c o n d )rear D r o p p i n g a n y s e c o n d
a n d t h i r d year

A d d i t i o n a l A d d i t i o n a l
Wi th in-e f fec t s between-effects Wi th in-e f fec t s between-effects

( s h o r t - r u n ) ( l o n g - r u n ) ( s h o r t - r u n ) ( l o n g - r u n ) ( s h o r t - r u n )

Bi la tera l GDP 1.639"** - 1.499"** 1.644"**
( 0 . 0 7 4 ) - ( 0 . 0 8 8 ) - ( 0 . 4 6 1 )

S imi l a r i t y i n d e x 0 . 8 1 4 " * * - 0.726*** - 1.684"**
( 0 . 0 5 8 ) - ( 0 . 0 6 7 ) - ( 0 . 3 1 9 )

R e l a t i v e cap i ta l l a b o r - 0 . 1 2 9 " * * - - 0 . 1 1 5 " * - 0 . 1 2 8
r a t i o ( 0 . 0 4 1 ) - ( 0 . 0 4 7 ) - ( 0 . 1 9 1 )
R e l a t i v e h i g h - s k i l l e d t o - 0 . 1 1 1 " * * - - 0 . 1 0 4 " * - - 0 . 1 4 0
low-sk i l l ed l a b o rr a t i o ( 0 . 0 4 2 ) - ( 0 . 0 5 2 ) - ( 0 . 1 0 8 )
T r a n s p o r t c o s t s - 0 . 6 5 8 * * * - - 0 . 5 7 2 * * * - - 0 . 9 3 1 " * *

( 0 . 0 2 2 ) - ( 0 . 0 2 8 ) - ( 0 . 1 0 0 )
E x p o r t e r v i a b i l i t y 0 . 0 9 7 - 0.360*** - 0 . 2 2 1
o f con t rac t s (0.069) - ( 0 . 0 7 5 ) - ( 0 . 3 4 3 )
I m p o r t e r v i a b i l i t y 0.695*** - 0.629*** - - 0 . 1 0 3
o f con t rac t s ( 0 . 0 5 4 ) - ( 0 . 0 6 3 ) - ( 0 . 1 2 1 )
E x p o r t e r ru le o f law 0 . 0 5 1 - 0 . 0 2 9 - 0 . 5 7 0

( 0 . 0 5 7 ) - ( 0 . 0 7 5 ) - ( 0 . 6 7 3 )
I m p o r t e r ru le o f law 0 . 0 9 5 * - 0.209*** - 0 . 6 4 4 *

( 0 . 0 5 4 ) - ( 0 . 0 6 3 ) - ( 0 . 3 4 0 )
E x p o r t e r t r a d e barriers 1.153"** - 1.057"** - 0 . 1 3 8

( 0 . 2 0 6 ) - ( 0 . 2 6 7 ) - ( 0 . 1 1 8 )
I m p o r t e r t r a d e barriers - 0 . 3 7 4 * * * - 0 . 0 5 9 - 0 . 9 3 5

( 0 . 1 0 2 ) - ( 0 . 0 8 6 ) - ( 0 . 6 7 4 )
E U i n t e g r a t i o n 0 . 1 1 6 0 . 4 2 1 " * 0 . 0 7 7 0.626*** 0 . 1 2 3

( 0 . 1 4 0 ) ( 0 . 1 7 1 ) ( 0 . 0 4 8 ) ( 0 . 0 9 8 ) ( 0 . 1 0 1 )
E F T A i n t e g r a t i o n 0 . 0 6 2 0 . 4 9 5 * * 0 . 0 4 7 0 . 5 1 9 " * * 0 . 0 7 5

( 0 . 1 4 0 ) ( 0 . 1 9 9 ) ( 0 . i 4 7 ) ( 0 . i 0 6 ) ( 0 . 0 9 4 )
N A F T A i n t e g r a t i o n 0 . 0 7 0 4 . 3 8 5 * * 0 . 0 2 9 3 . 6 6 8 * * 0 . 1 4 1

( 0 . 1 7 1 ) ( 2 . 1 5 3 ) ( 0 . 2 5 8 ) ( 1 . 6 1 1 ) ( 0 . 2 1 0 )

O b s e r v a t i o n s 3 , 0 7 4 - 2 , 1 3 9 - 307
N u m b e r o f b i la te ra l 1 , 1 0 1 - 1 , 0 8 4 - 3 0 7
re l a t i ons
R 2 0 . 9 8 4 - 0 . 9 8 9 - 0 . 3 7 3
T i m e effects c 3 . 3 7 *** - 2 . 0 5 -
H a u s m a n tes t : Xz ( 2 4 ) - - -
Over - iden t i f i ca t ion : X 2 ( 6 ) 3 . 6 3 - 1.49 -

***, **, * s i g n i f i c a n t a t t h e 1, 5, a n d 10 percen t l eve l , r e spec t i ve ly .
a Al l va r i ab les i n logs a n d s tandard e r r o r s i n pa ren the se s . - b T h i s i s a modi f i ed H a u s m a n a n d T a y -
l o r ( 1 9 8 1 ) m o d e l , w h e r e t h e E U a n d E F T A i n t e g r a t i o n ( d u m m y ) var i ab les e n t e r twice , s i nce they are
s p l i t i n t o two par t s : t h e t ime-var ian t ( w i t h i n ) c o m p o n e n t a n d t h e t ime- inva r i an t (be tween) c o m p o n -
e n t . T h e t ime- inva r i an t i n t e g r a t i o n effect , t h e b i la te ra l GDP, t h e s imi l a r i t y index a n d t r anspo r t c o s t s are
treated as s i n g l y e x o g e n o u s (Cornwel l e t a l . 1 9 9 2 ) , a l l o t h e r va r i ab les are treated as d o u b l y e x o g e n o u s . -
c Dis t r ibu ted as F (5 , 1 9 5 4 ) i n M H T M 2 a n d as F (3 , 2 1 1 9 ) i n M H T M 2 & 3, re spec t i ve ly .
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ferencedout or captured by the fixed effects. Using lowerfrequency data (i.e.,
dropping time periods) is also not a solution to this problem. Rather, the
latter is associated with a n unjustified waste of information. Anyway, in the
present example such as in C h e n g and Wall (2001) the difference between
the various short-run parameter estimates is relatively small (compare the
within-parameters of Table 3 with t h e i r counterparts in Table 2). OLS (the
between-estimator) or the r a n d o m effects m o d e l are likely affected by the
so-called problem of endogenous unobserved effects (Baltagi 2001; i.e., a n
omitted-variable bias in the between-dimension). In these circumstances,
MHTM is able to provide consistent estimates of both the short-run and
the long-run parameters.

5 Conclusions

This paper assesses the problem of the estimation of short-term and long-
term regional trading bloc effects with panel data . It proposes three models
which are different from previously used frameworks and may compre-
hensively account for these effects. Basically, the paper motivates a variable
splitting m e t h o d where regional trading bloc dummies enter the regres-
sion twice, using the original dummies and t h e i r between-components
separately. The proposed models are a fixed effects two-stage procedure,
a M u n d l a k (1978) m o d e l framework and a modified set-up in the spirit of
Hausman and Taylor (1981). Only the latter is recommended for simula-
tion analysis, since it is able to overcome the potential endogeneity of the
long-term impact of a regional trading bloc membership, as mentioned in
the recent theoreticalliterature. In the exemplary application, the Hausman
and Taylor model seems to perform best.

I focus on the potential integration effects of the European Economic
Area allowing for possible differences in the effects between intra-EU trade,
trade w i t h i n the remaining European Economic Area , and intra-NAFTA
trade volumes. According to the results, joining a regional trading bloc
does not exert any significant short-term impact on trade volumes. How-
ever, I find a considerable long-term trade creation effect. According to
the estimation results, a hypothetical removement of the EEA accounts
for a reduction of intra-EEA real trade volumes by a b o u t 4 percent. The
establishment of the NAFTA is responsible for a triple as large effect, ac-
counting for a b o u t 15 percent of overall trade between the current NAFTA
members. A similar result together with the distinction between the short-
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term and the long- term consequences o f joining a regional t rad ing bloc
by concept could not have been derived by the previously used p a n e l data
approaches.
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