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1. Introduction

A matter of great concern in the traditional literature dedicated to the study of the
formation d free trade aeas (FTAS) has been whether these aeas generate welfare
gainsfor theindividual courries that engage in these processes. Since the 195Gs (Viner,
1950 a great number of authors have contributed to this debate, and espedally in the
199G gudies based onthe gravity model have proliferated (Frankel, Stein and Wi,
1995 199%, 1998. However, none of these investigations tried to evaluate the
determinants of the formation of FTAS.

It has been only recently that Baier and Bergstrand (2004 have developed the first
theoretical and empirical analysis of the economic determinants of the formation o
FTAs. They provide an econamic benchmark for future pdliticd economy models to
explain the determinants of FTAs. They find evidence showing that pairs of countries
tend to form FTAs the closer they are in geographical distance, the more remote they
are from the rest of the world, the larger and more similar they are in economic size, the
greater the difference of capital-labour is between them and the smaller the difference of
the members' capital-labour ratios is with respect to the rest of the world. They only
consider whether each pair of courtries have or have naot a FTA between them.
Therefore the variable they try to explain is binary and takes the values zero and ore.
We extend their work in two ways: on the one hand, we investigate the determinants of
regional integration agreements (RIAS) rather than FTAs and consider five possble
different levels of integration between pair of courtries. On the other hand, we also
address the importance of pdliti cal variables as determinants of RIAS.

In order to do so, this paper analyses the determinants of RIAs in a framework of

discrete choice modelling. We derive an ardered logit model where socio-pdlitica



variables are also added to the list of explanatory variables, together with econamic
and geographical ones, as important determinants of the formation of RIAs. Therefore,
three groups of explanatory variables are considered: econamic, geographicd and socio-
padliticd variables. Among the e@namic variables, we ansider the econamic size of the
courtries and the bilateral trade flows between them. Adjacency and being land ocked
are added to the list of geographicd variables used by Baier and Bergstrand. The socio-
padliticd variables are: sharing a common language, the pdliticd regime and the level of
econamic freedom. With the results obtained we aim to infer whether the new
charaderistics considered have asignificant impact on the probability of a RIA being
formed.
The remainder of the paper is gructured as follows. Sedion 2 pesents the theoretica
framework. Sedion 3 goes further into the ordered logit approach to integration choice
and dscuss the data. The empirical model and variables are presented in Section 4
Sedion 5 discusses the estimation results and Section 6 concludes.

2. Theoretical framework
As atheoretical framework we take the model of Baier and Bergstrand (2004 that is a
generalization of Krugman-FSW model that allows for asymmetries between courtries
and sedors and considers positive intra- and inter-continental transport costs.
The model assumes that consumers have a taste for variety and there ae two
monopaistic competitive sectors that produce with pasitive econamies of scale. These
assumptions give rise to international trade of goods. There are two fadors, cepital and
labour, that are mobile between sedors but not acoss courtries. The asymmetries of
regionalism are modelled by assuming three continents with two courtries in each of
them. Each courtry is alowed to have different relative factor intensities, taste diversity

and trade aosts. The full model includes 204 equations and 204 endagenous variables.



Based onthe theoretical model the authors also compute ageneral equilibrium model
in oder to analyse the relative welfare gains of regionalism emphasising world
geography.

From this theoretical framework, it can be inferred that there ae three categories of
econamic determinants of FTAs: economic geography factors, intra-industry trade
determinants and inter-industry trade determinants.

3. Econometric model and data

3.1 Econametric model

Probit and logit models have often been used to model discrete choice phenomena (Ben-
Akiva and Lerman, 1985. In this context, a logit model is a discrete choice system,
interpreted as a particular case of amodel which dependent variable is subject to limited
variability, is naot continuows and takes values from a finite number of values
(McFadden and Train, 200Q Koppelman and Wen, 1998. This type of system describes
the behaviour of ecnomic agents in terms of probability. A probability of a specific
selectionis assigned to a series of explanatory values. These series of values gathers the
charaderistics of decision-makers as well as the attributes of the distinct alternatives of

choice

Multinomial logit or probit models are used when there ae more than two alternatives,
but will fail to acount for the ordinal nature of the dependent variable used in this
research. We aim to model the choice of sequential binary decisions, the first one
consisting on a pair of courtries sgning a preferential trade agreement (PTA) or nat.
Once a courtry has a bilateral agreement, the next dedsion will be whether to take a
further step and go to a higher level of integration. Therefore, the model objedive is to
take a series of binary decisions, each one wnsisting of the decision d whether to

accet the current value or “take one more”. In this context, Amemiya (1975 describes



amodel that applies to ordered discrete dternatives, such as the number of cars owned
by a househdd. This is based on the assumption d locd (instead of global) utility
maximization. The decision maker stops when the first locd optimum is readed. In this
model the dependent variable is qualitative and takes values from a finite set. Econamic
agents must choose between two sequential options, and their selection depends on their
charaderistics and their environment. According to the charaderistics of our dependent

variable, an ordered logit model has been specified in ou study.

The model is built around a latent regresson in the same manner as the binomial probit
model. Thereis an observed ardinal variable, Y, that is afunction of aunolserved latent
variable, Y*, that represents the difference in uility levels from an adion. The
cortinuaus latent variable Y* has a number of threshold pdnts, and the value of the
observed variable Y depends on whether or nat a particular threshold is crossed. In the
present analysis we assume that five different integration levels can be reached,

therefore the number of thresholdsisfive,

Yi=0if Y* 4

Yi 1 i 2

Yi 2 i 3 1)
Yi 3 i 4

Yi 4 i 5

Yi=5ifY* 5

courtries engages in a preferential trade ayreement (PTA). Threshold 2 denctes a free
trade area (FTA), threshad 3 a customs union, threshold 4 a single market and |

threshold 5amonetary union.



The ontinuous latent variable is given by,
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Hence, using the estimated value of Z and the assumed logistic distribution d the
disturbance term, the ordered logit model can be used to estimate the probability that the

unolserved variable Y* falls within the various threshold limits.

The estimation of the unknown coefficients and the thresholds can be dore numerically
by the method d maximum likelihoad, where the above probabilities are the elements
of the likelihood function. The probability that a higher integration level is chosen

s are positive, and the arresponding explanatory variable increases.
This can be seen by cdculating the derivatives of the cumulative probabilities:

ﬂPr(Yi£M):_b expi - d,)

Xy j (1"' eXF(Zi - d, ))2 ©

Since the interpretation d the coefficients of this kind of models is unclea, a usual
practice is to calculate the marginal effects associated with the probability that a RIA

being formed or a higher integration stages being settled. They are given by,

TP M) £ OOE ) e dhy)

J§(1+ expz - d,)f (@+rexpz - d. ) (4)

An advantage of an ordered logit over an ordered probit model is its simplicity, but on
the other hand, it is subjed to the Independence of Irrelevant Alternatives (Il A) property
which constitutes a tight limitation as all alternatives must follow an independent choice
function. Selection pairs P/P, of aternative i over j are independent on whether third
aternatives exist. The alvantage of this condtion is that it enables the introduction of

new alternatives —such as new integration levels- with no need to re-estimate the model.



The difference between the estimated parameters must be the same, no matter the

number of alternatives the economic agent fages. The disadvantage of this property is
that alternatives must be perceved as distinct and independent.
The evaluation of this type of models shows some differences to traditional models.
Even though the ratio of an estimated coefficient to its correspondng estimated
standard error foll ows a t-Student distribution, the F test does not prove appropriate for
these models. The most commonly accepted test is the Pseudo-R?, a scdar measure of
the explanatory power of the model, derived from the maximum likelihood ratio®. This
test is defined as:

_logL,
logL,

rz=1

()

L, = likelihoad function of the model with explanatory variables
L. = likelihood function of the model withou explanatory variables and orly one
constant

?ies between zero and ore. It equals 1 when the model is a perfedt predictor:

N
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P takes value O if log L. = log L, so r? increases upto 1when log L. risesin relation to
log L.

Another way to evaluate the goodressof fit of an ordered logit is to cdculate the

exp (log likelihood/ number of observations) which is the geometric average of P (O_j /
X_j, estimates), where O_j and X_j are the outcome and the explanatory variables for

observation j. This ratio shows the probability of being observed what was observed

Also known as likelihood ratio index (LRI).



condtional on the estimates. The explanatory power of the model is higher the higher
isthisratio.
The interpretation d coefficients in a ordered logit model aso shows explicit
differences to the rest of models. Regarding dscrete choice logit and probit models, the
sign of coefficients denotes the diredion of switch, not its magnitude. For example in
the ordered logit model that is going to be estimated in this paper, positive coefficients
correspondng to charaderistics of the individuals increase the probability that a pair of
courtries will be observed in a higher integration category, whereas negative
coefficients increase the probability that a pair of courtries will be observed in a lower
integration category.
3.2 Thedata
The model is estimated with data for 65 courtriesin 1999that represent more than 73%
of world trade (see Table A.1, Appendix A). Since bilateral trade is consider, we obtain
4160(65x64) observations.
Data on income are obtained from the World Development Indicaors (2001). Distances
are the gred circle distances between ecnamic centres. Data on capital labour ratios is
obtained from the Penn World Tables data series. Data on kbl ateral exports are obtained
from Statistics Canada (2001, and tariff barriers are from World Bank’s webpage.
Information about geographical and social dummies is from the CIA (2003. The data
for Econamic Freedom is obtained from the Heritage Foundation and the pdliticd
regime is obtained from the Freedom House. Table A.2 in Appendix A summarises data
description and sources. Finaly, the agreements considered to buld the depended

variable aelisted in Table A.3 (Appendix A).



4. Empirical model and variables
Acoording to the underlying theory described in Section 2above and in the context of
the discrete choice model, a pair of courtries will have a higher probability to form a
RIA if the distance between them falls. We spedfy the distance variable as in Baier and
Bergstrand (2004 this variable is called “natural” as is defined as the inverse of log of
distance.
A seoond testable hypaothesis is that the probability of a RIA increases as the remoteness
of acourtry or pair of courtries from the rest of the world increases. With comparative
purposes we construct the remoteness variable used by Baier and Bergstrand (2004).
When a ourtry is relatively far from his trading partners tends to trade more bil aterally
with his neighbous and increases the probability of RIAs being formed.
The third implication from the theory is that the probability of a RIA is higher the larger
are the econamic size of the trading courtries. RGDPij measures the sum of the logs of
real GDPs of countriesi and j in 1960.
The fourth hypothesis to be tested is that the probability of a RIA is higher the more
similar are the eonamic size of the countries. DRGDPj is the absolute value of the
difference between the logs of real GDPs of courtriesi andj in 19€0.
The fifth hypothesis states that the probability of a RIA increases the larger the
econamic size of countries outside the RIA. However, the size of the rest of the world
(ROW) measured by the ROW GDP varies only slightly in a cross-sedion o courtries
and it has not been included in the regression.
Finally, the probability that a pair of courtries will form a RIA is higher if they have a
larger difference in relative fador endovments, since traditional comparative
advantages will be further exploited. However, if intercontinental transport costs are

low, this probability may also decrease at high levels of specialization. This can be
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modelled by adding a quadratic term to the estimated equation. We use asolute
differences in the apital stock per worker ratio (DKLIj) as a proxy for relative factor
endovment differences, as in Baier and Bergstrand (20042, SQDKLij denotes sjuared
DKLij.
With comparative purposes, the first model estimated is a binary probit where the
dependent variable takes the value one when the murtries have an integration
agreement, zero atherwise and the independent variables are those listed above. Table 1
shows the main results. These results are mmparable to those obtained by Baier and
Bergstrand (2004 shown in Table B.1in Appendix B.
As a further step, an ardered logiat is estimated to investigate the determinants of
regional integration agreements (RIAS), considering five possble different levels of
integration between pair of courtries. In this context, suppgementary econamic,
geographicd and socio-politicd variables are also considered as determinants of RIAS.
Bilateral trade flows and tariff barriers are alded as econamic variables. Trade flows are
expeded to have positive sign, since more trade between courtries means a strong
relationship and dependence and a reason to sign a RIA. Trade barriers are expected to
have negative sign, since a higher level of protection can difficult the achievement of a
higher integration level. Being land ocked and adjacency are new variables added to the
list of geographical variables used by Baier and Bergstrand. Adjacency is expected to
have positive sign, whereas being landocked is expected to have negative sign, since it
increases transport costs. These authors only considered “natural” denoting natural
trading partners and “remoteness’ of countries. Finally, the socio-pdliticd variables are:
sharing a @mmon language, the palitical regime (this variable takes a value of 1 when

the padlitica regime is a democracy) and the level of econamic freedom. The econamic

2 Data aefor 1965, since dataon capital |abour ratios is only available from 1965 onwardsin the Penn
World Tables data series. Baier and Bergstrand (2004) use data for 1960.
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freedom variable takes a value between 1-1.99 for free courtries, 2-2.99 for mostly
free courtries, 3- 3.99 for mostly nonfree ountries and 44.99 for repressed courtries.
Language and democracy dummies are expected to have a positive sign, whereas
econamic freedom is expected to have negative wefficients. Table 2 shows our fina

results for the ordered logit model.

5. Estimation Results

5.1 Probit estimation

The results obtained when a binary probit is estimated are shown in Table 1. We
exped to obtain similar results as Baier and Bergstrand (2004),2 although the
sample of courtries considered is not exactly the same and the definition of the
dependent variable dso varies dightly.

Table 1. Probit results for the probalility of a RIA

Modd 1 Mode 2 Model 3  Mode 4 Modd 5 Modd 6 Moded 7

ComgatA07%F 207 231%r 1637 235 230" 234"
(1731) (634 (3.42) (2.41) (189) (187) (189)

056%%  035%*%  O5G*  054%*  0g5M*  085%* 086+

NATURAL 003 955 (1137 (1064  (851) (8.53) (8.51)
0.16%% 0147 014+  016%*  016%*  0.16%*

REMOTE - (9.35) (6.65) (6.64) (4.40) (4.44) (4.32)
~GDP ] ) 0.04%*  006**  0.00%*  009%*  0.00%*
(3.81) (5.75) (6.4) (6.47) (6.44)
0165%* 015+ 015k -0.15+**

DRGDP - - - (947 (575 (583 (571

009* 016
DKL - - - - (212  (-139 -

0.02 -0.02¢

SQDKL - - - - - 062 (171

Pseudo R? 0.1226 0.1418 0.4536 0.4696 0.7797 0.7798 0.7794
McFadden'sR?  0.1226 0.1418 0.2087 0.2319 0.4289 0.429 0.4282

LogLikelihood -2014.167 -1969.952 -1254.244 -1217.419 -505.633 -505.485  -506.251
Number of 4160 4160 2756 2756 1482 1482 1482
observations

Notes: *** ** * indicate significance at 1%, 5% and 10%, respedively. Z-statistics are in bradets. The
dependent variable is a binary discrete variable that takes the value of 1 when trading partners are
integrated in a PTA, FTA, customs union, single market and monetary union in 1999, and O otherwise.
The Huber/White/sandwich estimator of variance is used in placeof the traditional calculation, therefore
the estimation uses heteroscedasticity-consistent standard errors.

3 TableB.1in Appendix B.
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Baier and Bergstrand (2004 use ameasure of explanatory power calculated as one
minus the ratio o the log-likelihood value for the estimated model to that with the
model with only an intercept. The Pseudo R2 shown in Table 1 has been calculated by
using the same methodology, obtaining similar results. However, Heinen (1993 point
out that although this index is not affected by changes in the sample size, different
sample sizes will lead to other expected values. STATA obtains for some regressons a
differential value in Pseudo R2 (McFadden’s R2). This statistic considers that there is a
different number of observations in the restricted and urrestricted model. Since we have
missing values for some variables, McFadden’'s R2 is a good alternative to the Pseudo
R2.

The first hypothesis to be tested is that the two courtries’ social planners will form a
RIA the smaller the distance between them, sincethe doser are two trading partners, the
lower their trade barriers. The probability of establishing a RIA increases, the smaller
the distance is between the trading courtries. Baier and Bergstrand (2004 obtain a
positive mefficient (1.74) in their equivalent Model 1, we also obtain a positive
coefficient (0.56) but with alower magnitude.

In Mode 2, the secondhypathesis is tested. For a given dstance between two courtries,
two continental trading partners will have a higher probability of forming a RIA the
more remote the countries are from the rest of the world. We cdculate this variable
acording to Baier and Bergstrand (2004 and we obtain a positive efficient similar in
magnitude.

In Model 3, the third implication is that the probability of a RIA is higher the larger
econamicdly are the trading partners. This effect is captured by RGDPij and it is
positive and significant, as expected. However, the coefficient obtained in this paper is

lower than the obtained in Baier and Bergstrand (2004).
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In Model 4, the fourth hypothesis is tested. The more similar are two courtries
econamic size the larger is the probability of establishing a RIA. This effed is captured
by DRGDPij. We ohtain the expected negative sign and this variable is significant.
Finaly, hypathesis 6 is tested in Models 5, 6 and 7. According to Baier and Bergstrand
(2004, the probability of a FTA is higher the larger the difference between courtries
relative fadtor endowvments, but possbly only up to a point. The variables DKLij and
SQDKLIij (DKLIij squared) measure this effect. When we include these variables in the
same regression, they are nat significant, since they are highly correlated. In Model 5
and 7 DKLij and SQDKLIij are respedively included. Both variables are significant,
however they do nd have the expeded sign, indicating that the probability of a RIA is
lower the larger the difference is between courtries relative factor endovments. This
result indicates that two courtries socia planners tend to form a RIA when they have
similar relative factor endowments.

In Baier and Bergstrand (2004 an additional hypothesis is tested. The probability of a
FTA dedines the higher is the &solute difference between the relative fador
endowvment of the member courtries and the relative fador endovment of the rest of the
world, due to potential trade diversion. We onstruct DROWKLIj according to these
authors, although we aggregate the ratio K/L instead of aggregating both variables
separately”, since we do nd have detached data of capital and labour. We use equation

(7) to cdculate DROWKLIj.

* Baier and Bergstrand (2004) measure DROWK Lij as:

ey 0O/ey d
{/lo é.Kk? éLkil:J'lodKi/Li]

=Lk? ki @]

+

=1k j =1kti
DROWKLIE R

ey 0O/ey d
lo é_Kkj A L - logK, /L,
Lkt j

}
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gSé[K I ]u log[K; /L] +
E=1kti Ek=1k? j a (7)

=1,

x

DROWKLij =

2

The wefficient of this variableis close to zero (0.05) andis nat significant.

Differences in ou results can be explained by the different construction of the
dependent variable, since Baier and Bergstrand (2004 consider only full FTAs or
customs unions, whereas our dependent variable considers al PTA, FTA, customs
unions, singe markets and monetary unions notified to GATT/WTO under Article
XXIV and undr the Enabling Clause (see Table A.3, Appendix A). This variable is
more cmplete since is considering integration agreements as a process with dfferent
levels of integration, from a lower integration level to a higher integration level, this

construction allows to estimate an ordered logit in afurther step.

5.2 Ordered logit estimation

We estimate an ordered logit model with the variables described above. Table 2 shows
the results. The logistic ordered regresson is a multi-equation model. In ou empirical
application a system of 5 equations is estimated, with common coefficients for the
explanatory variables and with a different constant term. This is known as the
propartional odds model.

In Model 8 an ardered logit is estimated with the same variables considered in Model 5
(probit estimation). Model 9 to Model 13, are estimated including only the set of
variables grouped in eat o the following categories: economic, geographical and
socio-pdliticd variables. This analysis will help to find ou what type of fadors are the

most important in promoting RIAS.
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Table 2. Ordered logit results for the probahlity of a RIA.

Model 8 Model 9 Model 10 Model 11 Model 12 Model 13

Economic variables

0.18%*% 056+ 0.00%*
RGDP (6.89) (-10.25) - (4.10) - -
QA7¢%*F  -035FkF 033 031k
DRGDP (-3.77) (802  (787)  (-7.64) - -
oKL 02655 -028F%F 020 044t _ _
(-3.34) (-276) (305  (-5.36)
*% % k% *
Bilateral trade - 0.74 0.29 - - -

(13.23) (11.43)

, . -0.69*** -0.39*** -0.59***
Exporter's trade barriers - (-4.15) (-2.76) (-4.23) - -

Importer's trade barriers - -0.58""* 032 -0.597 - -
(-356) (223  (-4.23

Geographical variables

1.49** * 0.84** *
NATURAL (10.95) - - - (12.83) -
0.31** * 0.24** *
REMOTE (6.29) - - - (9.35) -
. 0.49** *
Adjacency dummy - - - - (2.87) -
-0.63***
Landlocked dummy - - - (-5.92)
Socio-pdlitical variables
0.34** *
Language dummy - - - - - (3.6)
Exporter's democracy i ) i ) i 0.08
dummy (0.99
Importer's democracy i ) i ) i 0.08
dummy (0.99
Exporter's econamic i ) i ) i -0.37***
freedom (-2.58)
Importer's econamic i ) i ) i -0.38***
freedom (-2.672)
Cutl -341 -21.57 1.59 1.78 -5.87 0.61
Cut 2 -2.71 -20.99 2.08 221 -4.9 134
Cut3 -1.8 -20.55 245 2.56 -4.18 1.9
Cut4 -1.58 -20.38 26 2.69 -3.86 217
Cut5 0.38 -18.78 411 4.07 -2.64 3.24
Pseudo R? 0.7168 0.7063 0.6851 0.6559 0.1297 0.0339
McFadden's R? 0.3112 0.1888 0.1304 0.0824 0.1297 0.0041
Log likelihood -1040.835 -1079519 -1157.234 -1264454 -3198631 -3550.515
Exp (log likelihood/ 04954 04161 03906 03871 04635 04145
observations)
Akaike '('TIOC)C”te” on 1.418 1.772 1.896 1.914 1.542 1.766
Number of observations 1482 1231 1231 1332 4160 4032

Notes: *** ** * jndicate significance & 1%, 5% and 10%, respedively. Z-statistics are in bradets. The
dependent variable is a discrete variable that takes the value of 1, 2, 3, 4 and 5 when trading partners are
integrated respectively in a PTA, FTA, customs union, single market and monetary unionin 1999, and 0
otherwise. The Huber/White/sandwich estimator of varianceis used in place of the traditional calculation,
therefore the estimation uses heteroscedasticity-consistent standard errors. Bilatera trade, exporter's and
importer's trade barriers and economic freedom are in natural | ogarithms.
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Model 8 shows that the results are similar in bah, probit and adered logit models,
although the logit ordered coefficients are higher in magnitude. Therefore, the
probability of reaching a higher level of integration is higher than the probability to sign
any type of RIA when no one existed before between the trading courtries.

The goodress of fit in Model 8 is better than that of the probit estimation (Model 5)
since the exp(log likelihood/number of observations) is 49.54%. McFadden's R -squared
isalso calculated (0.31).

Econamic, geographicd and socio-pdlitica variables are estimated separately in Models
9-13. In the regresson where only economic variables are included income and trade
are estimated also in different regressons (Models 10 and 1J), since red GDPs and
bilateral trade flows are highly correlated (80.57%).

The AIC shows that the best specification is the one estimated in Model 8 and for the
specification where geographica variables are only considered the AIC is lower (1.542)
than that obtained in regressions including only econamic (1.772 and ory socio-
paditicd fadors (1.766). This shows that geographica variables seem to be the most
important determinants of the RIAs formation.

As dated above, the interpretation o the coefficients in an aordered logit is naot
informative of the magnitude of switch, since we can only say that positive coefficients
increase the chances that the wurtry pairs will be observed in a higher category, and
negative coefficients increase the chances the wuntry pairs will be observed in a lower
category. Therefore we dso calculate the exponentiated coefficients that are shown in
Table 3. The exporentiated coefficients in an ordered logit model can be interpreted as
odds ratios for a 1-unit change in the correspondng variable (exp(b)).

Table 3. The ordered logit odds ratios.

Model 8 Model 9 Model 10 Model 11 Model 12 Model 13

Economic variables
RGDP 0.18*** -0.56*** - 0.09** *
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RGDP e'b 1.19 0.57 - 11 -
DRGDP -0.17%**  -0.35*** -0.33*** -0.31*** -
DRGDP e*b 0.84 0.71 0.72 0.73 -
DKL -0.26***  -0.28*** -0.29* ** -0.44*** -
DKL e'b 0.77 0.76 0.75 0.64 -
Bilatera trade - 0.74%** 0.29** * - -
Bilateral trade eb - 2.09 1.34 - -
Exporter's trade barriers - -0.69%** -0.39%** -0.59%** -
Exporter's trade barriers e*b - 0.5 0.67 0.55 -
Importer'strade barriers - -0.58*** -0.32** -0.59%** -
Importer's trade barriers e'b - 0.56 0.72 0.55 -
Geographical variables
NATURAL 1.49*** - - - 0.84* *
NATURAL e'b 4.46 - - - 2.33
REMOTE 0.31%** - - - 0.247**
REMOTE e"b 1.37 - - - 1.28
Adjacency dummy - - - - 0.49%* *
Adjacency dummy e*b - - - - 1.63
Landlocked dummy - - - - -0.63***
Landlocked dummy e*b - - - - 0.53

Socio-palitical variables

Language dummy - - - - - 0.34***
Language dummy e'b - - - - - 141
Exporter's dem ocracy dummy - - - - - 0.08
Exporter's democracy dummy e*b - - - - - 1.09
Importer's democracy dummy - - - - - 0.08
Importer's democracy dummy e*b - - - - - 1.09

Exporter's econamic freedom - - - - - -0.37***
Exporter's econamic freedom e*b - - - - - 0.69

Importer's econamic freedom - - - - - -0.38***
Importer's econamic freedom e'b - - - - - 0.68

Notes: *** ** * indicae significance at 1%, 5% and 10%, respectively. Odd ratios are in shading cells.
The dependent variable is a discrete variable that takes the value of 1, 2, 3, 4 and 5when trading partners
are integrated respectively in aPTA, FTA, customs union, single market and monetary union in 199, and
0 otherwise. The Huber/White/sandwich estimator of variance is used in place of the traditiond
cdculation, therefore the etimation wses heteroscedasticity-consistent standard errors. Bilateral trade,
exporter's and importer's trade barriers and econamic freedom are in natural logarithms.

Exp(b) is the odds conditional on x+1 dvided by the odds condtional on x. The
exp(1.49) obtained in the @natural® variable in Model 8 means the odds increase 446%

if the variable increases by 1, therefore the odds of being in the monetary union versus
lower integration levelsis 4.46 greater for closer trading partners.

Table 3 shows that the most important determinant of a RIA is@natural® variable.

In order to evaluate the probability that the dependent variable will take on a particular
value, we use the cut-offs terms. From equation (1) we observe that the threshold

parameters tell us the following in Model 8:

Yi=0if Y*; -3.41

18



Yi=1if =341 i -271

Yi=2if 271 i -1.8
Yi=3if -1.8 i -1.58
Yi=4if -1.58 i
Yi=5if Y*

For example, when the trading partners are Argentina and Paraguay, we @an cdculate
the probability associated to them by computing Zi with the obtained coefficients in

Model 8 and the data observed for this pair of countries:

Z, =b, xRGDPij + b, XDRGDPij+ b, xDKLij + b, REMOTE + b, XNATURAL =
=(0.18x46.7) + (- 0.17x4.22) + (- 0.2653.3) + (0.3153.98) + (149X~ 6.94)) =- 2.28

— ) = _ 1 _

Pr(y =0)=Pr(Z, £0)= L+ oxpl. 226 (.343) 0.2442

Prty =1) =Pr(Z, £d,)- Pr(z, £0)= L - ! =0.1499

1+exp(- 2.28- (-2.71)) 1+exp(- 2.28- (3.41))

o ] _ 1 ) 1 _

PriY =2) =Pz, £d,)- Pz, £0)) 1+exp- 2.28- (-1.8)) 1+exp- 2.28- (-2.71) 02236
= = - == 1 - 1 =

PriY =3 =Pr(Z, £,)- Pz, £0) 1+exp- 2.28- (-1.58)) 1+exp(- 2.28- (- 1.9)) 00505
— — _ = 1 - 1 =

Priv =4)=Pr(z, £d,)- Pz, £.) 1+exp- 2.28- (0.38)) 1+exp(- 2.28- (- 1.58)) 02064

P(Y =5) = Pr(d, £ Z,)=1 ! - 0.0654

" 1+exp(- 2.28- (0.39))
Hence, for Argentina and Paraguay the most likely outcome is that they are integrated in
asingle market. In fact, they are members of Mercosur since 1995.

For other pair of trading partners integrated in the European Union, for example Spain
and France, our results find that the highest probability associated is the establi shment
of a single market. In 1999these courtries were in the third phaese of the European

Monetary Union (EMU), since they fulfill ed the convergence criteria established in the
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Treaty of Maastricht. However, our results are most probably showing that they were

only in the starting phase of the EMU.

Z. =b, XRGDPij + b, XDRGDPij + b, xDKLij + b, xREMOTE + b, x*NATURAL =
=(0.18>62.6) + (- 0.1750.24) + (- 0.26x0.732) + (0.31:3.75) + (L.49X- 6.96)) =- 0.14

P _ 1 _

Pr(y =0) =Pr(Z, £0)= L+ oxgl- 0.14- (-343) 0.0366
—1\ = _ — 1 - 1 =

PriY =1 =Pz, £6)- Pr(z, £0) 1+exp(- 0.14- (-2.71) 1+expl- 0.14- (- 3.41)) 00345
o ] _ 1 ] 1 _

PriY =2) =Pz, £d,)- Pr(z, £0)) 1+exp- 0.14- (- 1.8)) 1+exp- 0.14- (- 2.71) 00887
— — _ e 1 - 1 =

PriY =3 =Pr(Z, £,)- Pr(z, £3;) 1+exp(- 0.14- (-158) 1+ex- 0.14- (-1.8)) 00318
— — _ - 1 - 1 =

PreY =4)=Pr(z, £4,)- PAZ, £4,) 1+exp- 0.14- (0.38)) 1+exp- 0.14- (- 1.58)) 04358

P(Y =5)=Pr(d, £2,)=1- 1 =0.3728

1+exp(- 0.14- (0.38))

5.3 Marginal effects of a RIA’s determinants.

As Baier and Bergstrant (2004 point out one complication arises in estimating the
partia effeds on the response probabiliti es for the particular vector of RHS variables, X,
in ou model by using mean values for the levels. One of the RHS variables, REMOTE,
is the product of a continuous variable and a binary variable (...) the mean value of this
variable is econamically meaningles®.®> As we dso use REMOTE, we etimate
separately the marginal effeds on the resporse probabilities with the mean value of
REMOTE when the trading partners are in the same @ntinent, and when REMOTE
takes the value of zero (the trading partners are not in the same ontinent, they are

unretural partners).

® Baier and Bergstrand (2004), page 55.
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We use mfx command in STATA to calculate marginal effects in the probit and the
ordered logit. Marginal effects are cadculated for Model 5 (probit) and Model 8 (ordered
logit). Our results for the probit estimation are shown in Table 4 and for the ordered
logit estimation in Table 5. Results of Table 4 can be cmpared to those obtained in

Baier and Bergstrand (2004, shown in Appendix B (TablesB.2 and B.3).

Table 4. Response probabiliti es for natural and unnatural trading partners in Model 5

(evaluated at the mean level of remote and & remote = 0).

Variable Yi =Pr (RIA = 1| naturd partners) = 0.8805
dYi/dx z-statigtics 95% confidenceinterval
NATURAL 0.0703+* 2.46 0.0144 0.1263
REMOTE -1.5116*** -5.52 -2.0483 -0.9748
RGDP 0.0494¢** 7.28 0.0361 0.0627
DRGDP -0.0728** * -6.7 -0.0941 -0.0515
DKL 0.0155 0.88 -0.0189 0.0499
Variable Yi =Pr (RIA =1 | unnatural partners) = 0.0794
dYi/dx z-statigtics 95% confidenceinterval
NATURAL 0.1486** 8.31 0.1136 0.1837
RGDP -0.0033 -1.39 -0.008 0.0014
DRGDP -0.0164*** -3.17 -0.0265 -0.0062
DKL -0.0231** * -3.03 -0.0381 -0.0082

Notes: *** ** * jndicae significance at 1%, 5% and 1%, respectively.

Table 4 shows that the response probability of creating a RIA is lower for unratura
partners (7.94%) than for natural partners (88.05%). Moreover, results siow that an
unitary increase in the closeness increases this probability by 7.03% for two retura
partners and 14.86% for unretural partners. Whereas an increase in remoteness of two
natural partners from the rest of the world decreases the resporse probability in ratural
partners. Although this is an urexpected result, Table 5 shows that the sign o this
margina effea changes for different levels of integration, when the modd estimated is
an ordered logit instead of a binary probit model. This sign is positive only for the two
first integration stages (PTA and FTA). When two courtries are in the same continent
and they are relatively far away from the rest of courtries in this continent, then the

probability that they reach a custom union deaeases with the level of remoteness
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Results also show that econamic variables have alower effea than geographicd
factors on response probabilities, although dff erences in income also play an important
role to establish aRIA.

The response probably for natural partners is smilar to the obtained by Baier and
Bergstrand (2004 since they obtain a probability of establishing a FTA of 86.7% for
natural partners. However, they only obtain a probability of 1.2% for unratural partners.
We obtain a higher probability for unretural partners since we have considered also
preferential trade agreements in the construction of the dependent variable.

To compare the dfect of the RHS variables aaoss different levels of integration, in
Table 5 we estimate the marginal effects for al the integration levels for both, natural
and unnetural partners.

Table 5. Response probabilities for natural and unnatural trading partners in Model 8

(evaluated at the mean level of remote and & remote = 0).

Variable Yi =Pr (RIA = Preferential Trade Agreament | natural partners) = 0.1913
dYi/dx z-statigtics 95% confidenceinterval
NATURAL -0.0093 -0.49 -0.0467 0.0281
REMOTE 1.9932¢** 7.1 14431 2.5434
RGDP -0.0151*** -3.3 -0.024 -0.0061
DRGDP 0.0267** 39 0.0133 0.0402
DKL 0.0225 1.43 -0.0084 0.0534
Variable Yi = Pr (RIA= Preferential Trade Agreament [unnatural partners) = 0.0367
dYi/dx z-statigtics 95% confidenceinterval
NATURAL 0.0913** 8.45 0.0701 0.1125
RGDP -0.0016 -1.57 -0.0035 0.0004
DRGDP -0.0059** -241 -0.0109 -0.0011
DKL -0.0151** * -4.33 -0.0219 -0.0083
Variable Yi =Pr (RIA = FreeTrade Agreement | natural partners) = 0.1832
dYi/dx z-staigtics 95% confidenceinterva
NATURAL -0.0027 -0.45 -0.0142 0.0088
REMOTE 0.5727** 2.97 0.1942 0.9513
RGDP -0.0043** -2.37 -0.0079 -0.0007
DRGDP 0.0077* 251 0.0017 0.0137
DKL 0.0065 1.39 -0.0027 0.0156
Variable Yi =Pr (RIA = FreeTrade Agreement | unnatura partners) = 0.030L
dYi/dx z-staigtics 95% confidenceinterva
NATURAL 0.0804*** 9.49 0.0638 0.0971
RGDP -0.0014 -1.62 -0.0031 0.0003
DRGDP -0.0053** * -2.75 -0.0091 -0.0015
DKL -0.0133** * -4.38 -0.0192 -0.0073
Variable Yi =Pr (RIA = Customs Union | natural partners) = 0.0991
dYi/dx z-staigtics 95% confidenceinterva
NATURAL 0.0011 0.52 -0.0029 0.0052
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REMOTE -0.2349* -1.88 -0.4799 0.0101

RGDP 0.0018* 1.82 -0.0001 0.0037
DRGDP -0.0031* -1.77 -0.0066 0.0003
DKL -0.0026 -0.97 -0.008 0.0027
Variable Yi =Pr (RIA = Single Market | natura partners) = 0.3456
dYi/dx z-statigtics 95% confidenceinterval
NATURAL 0.0178 0.49 -0.0538 0.0894
REMOTE -3.8125%* * -10.53 -4.5219 -3.103
RGDP 0.0288** 3.6 0.0131 0.0445
DRGDP -0.0512%* * -4.44 -0.0738 -0.0286
DKL -0.0431 -1.45 -0.1011 0.015
Variable Yi =Pr (RIA = Monetary Union | natural partners) = 0.0439
dYi/dx z-statigtics 95% confidenceinterval
NATURAL 0.0038 0.48 -0.0117 0.0193
REMOTE -0.8184** * -7.14 -1.0431 -0.5937
RGDP 0.0062** 347 0.0027 0.0097
DRGDP -0.0109** * -4.22 -0.0161 -0.0059
DKL -0.0092 -1.51 -0.0212 0.0027

Notes: ***  ** * indicae significance at 1%, 5% and 10, respectively.

Table 5 shows different probabilities depending on the level of integration. These
probabilities depend ongeographicd and econamic variables, their margina effeds also
differ across integration levels. For example, for most remote natural partners the
probability of establishinga PTA increasein 19% andaFTA only in a57%. However,
the probability to establish a austoms union a a higher integration agreement decreases
for most remote wurtries.

Closeness is the most important factor to create a RIA for unnatural partners and
differences in income and fador endovments deaease the probability to establish a
RIA.

Acocording to ou results, the highest probability for natural partners is to establish a

single market and for unnatural partners not establi sh an agreeament.

6. Conclusions
In this paper discrete choice modeling have been used to study the geographicd,
econamic and pditicd determinants of regional trade agreements. A binary probit and

an ordered logit models are estimated where geographical, econamic and socio-pdliticd
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variables are considered as explanatory variables of the formation of RIAs. Five
different integration levels are specified for the dependent variable in the ordered logit
estimation.

The results how that the probability of reaching a higher level of integration is higher
than the probability to sign any type of RIA when no one existed before between the
trading courtries, since the ordered logit coefficients are higher in magnitude than the
binary probit ones. Additionally, geographical variables an to be the most important
determinants of the RIAs formation.

The margina effects, calculated for natural and unratural trading partners, show that
courtries in the same cortinent will most probably tend to reach a single market,
whereas courtries in dfferent continents (unretural partners) show as the highest
probable outcome not to sign any agreement. This result is new in the RIAS literature
and needs to be vali dated by extending the sample to more yeas and courtries.

Further reseach shoud also consider the use of a generalised ardered logit to allow for
more flexibility in the estimation process and to prove whether the multiple eguation
nature of ordered logistic regression hes different coefficients for the different
integration levels.
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Table A.1. 65 courtry-sample.

South Africa
Algeria
Argentina
Australia
Austria

Belgium-Luxembourg

Bolivia
Brazl
Bulgaria
Canada
Chile
China
Colombia
CostaRica
Croatia
Cyprus
Denmark
Dominican Republic
Ecuador
Egypt
Slovaquia
Finland

APPENDIX A

France
Germany
Ghana
Greece
HongKong
Honduras
Icdand
India
Ireland
Israel

Italy
Jamaica
Japan
Kenya
KoreaSouth
Mexico

M ozambique
Netherlands
Nicaragua
Norway
Nepa
Panama

27

Peru

Pakistan

Poland

Portugd
Paraguay
Czedh Republic
El Salvador
Senegal
Singapur

Spain

Sudan

Sweden

Syrn Arab Repubic
Switzerland
Tanzania
Trinidad Tobago
Turkey

UK

Uruguay

USA
Venezuela



Table A.2. Variable descriptions and sources of data.

Variable Description Source
Discrete variable that takes the value of
0 when there is no agreement between
trading partners, 1 when thereisa
Ft299 RIAS preferentia trade agreement, 2 when

thereis afreetrade agreament, 3 when

thereis a customs union, 4 when thereis

asingle market and 5 when thereisa
monetary union
NATURAL: Natural trading

Great circle distances between country
partners (inverse of distance)

capitals of trading partners (km)
Relative distance of a pair of continental
trading pertners from the rest of the
world

Measures the sum of the logs of red
GDPs of the exporter and the importer
country in 1960 (constant 1995US$)
Absolute value of the difference

RBEMOTE: Remoteness

RGDPIj: Exporter'sand
importer'sincome

DRGDPij between the logs of red GDPsin the
exporter and the importer countriesin
1960 (constant 1995 US$)
Absolute value of the difference
DKLij between cepital stock per worker in the

exporter and the importer countriesin
1965 (1985 international prices)

SQDKLij: Squared DKLij

Dummy variable = 1 if the trading
partners sare aborder, O otherwise
Dummy variable = 1if the ourtry is
land ocked, O otherwise
Dummy variable = 1 if the trading
partners sare the same officia
language, 0 otherwise.

Adjj : Adjacency dummy

Land; : Landlocked dummy

Lang; : Language dummy

Free: Exporter's economic
freedom

Freg: Importer's economic
freedom

Index of Economic Freedom

Index of Economic Freedom

Dummy variable = 1 if the exporter has
a democracy, 0 otherwise.
Dummy variable = 1 if the importer has
a democracy, 0 otherwise.

Nominal value of bil ateral exports
T, : Exporter'stariff barriers Average tariff ratesunweightedin %
T, : Exporter's tariff barriers Average tariff rates unweighted in %

Dem, : Democracy dummy
Dem : Importer's port
efficience
X; : Exportsfromi to

World Trade Organization (1995, 2005)

Great circle distances between cities

(2003
Author's calculations

Baier and Bergstrand (2004)
Authors calculaions

World Bank (2001)

World Bank (2001)

Penn World Tables (2005)
Authors' calculations

Penn World Tables (2005)
Authors' calculations

CIA (2003)

CIA (2003)
CIA (2003)

Mileset a. (2004)
Mileset a. (2004)
The Freedom House

The Freedom House

Statistics Canada (2001)
World Bank (2005)
World Bank (2005)

Note: CIA denotes Central Intelligence Agency.
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Table A.3. Trade Agreaments (in chronological order of date of entry into force)

Date Type of agreament and related provisions
Salvador-Nicaragua FTA 1951 FreeTrade Agreement (GATT Art. XX1V)
EC (Treaty of Rome) 1958 Customs Union (GATT Art. XX1V)
EFTA (Stockholm Convention) 1960 FreeTrade Agreement (GATT Art. XX1V)
LAFTA (Latin American FTA) 1961- FreeTrade Agreement (GATT Art. XX1V)
CAFTA (Central American FTA) 133 FreeTrade Agreement (GATT Art. XX1V)
FINEFTA gz Interim agreement for the formation d aFTA (GATT Art. XX1V)
African Common Market 1963 Customs Union (GATT Art. XX1V)
Arab Common Market 1965 Interim agreement for the formation d a FTA leading to a austoms unic
Ireland-United Kingdom FTA 1966 )F(réle\'/r)rade Agreement (GATT Art. XX1V)
Trade Expansion and Cooperation Agreement (TRIPARTITE) 1968 Preferential Arrangement (Enabling Clause)
EFTA-FINEFTA accesion of Iceland 1970 FreeTrade Agreement (GATT Art. XX1V)
Protocol relating to Trade Negatiations among developing countries (PTN) 1973 Preferential Arrangement (Enabling Clause)
EC-Accesion of Denmark, Ireland and United Kingdom 1973 Customs Union (GATT Art. XX1V)
EC-EFTA Free Trade Agreement 1973 FreeTrade Agreement (GATT Art. XX1V)
CARICOM (Caribbean Community and Common Market) 1973 Customs Union (GATT Art. XX1V)
Bulgaria-Finland FTA 1975 FreeTrade Agreement (GATT Art. XX1V)
Bangkok Agreement 1976 Preferential Arrangement (Enabling Clause)
PTA for Eastern and Southern African States 1981 Preferential Arrangement (Enabling Clause)
LAIA (Latin American Integration Assotiation) 1981 Preferential Arrangement (Enabling Clause)
EC- Accesion of Greece 1981 Customs Union (GATT Art. XX1V)
Israd-United States FTA 1985 FreeTrade Agreement (GATT Art. XX1V)
ECO (Economic Cooperation Organization) 1985 Preferential Arrangement (Enabling Clause)
EC- Accesion of Portugal and Spain 1986 Customs Union (GATT Art. XX1V)
CUFTA (Canada-United States FTA) 1988 FreeTrade Agreement (GATT Art. XX1V)
Andean Group (CAN) 1983 Preferential Arrangement (Enabling Clause)
General System of Trade Preferences among developing countries (GSTP) 1989 Preferential Arrangement (Enabling Clause)
MERCOSUR (Southern Common Market) 1991 Customs Union (Enabling Clause)
EFTA-Turkey FTA 1992 FreeTrade Agreement (GATT Art. XX1V)
Cross Border Iniciative 1992 Common Policy Framework---PTA
EFTA-Czech and Slovak Republic FTA 1992 Interim agreement for the formation d aFTA (GATT Art. XX1V)
CACM (Central American Common Market) 1993 Customs Union (GATT Art. XX1V)
EFTA-Israd FTA 1993 FreeTrade Agreement (GATT Art. XX1V)
EFTA-Poland FTA 1993 Interim agreement for the formation d aFTA
Czech Republic-Slovak Republic Customs Union Agreement 1993 Customs Union (GATT Art. XX1V)
CEFTA (Centra Europe FTA) 1993 FreeTrade Agreement (GATT Art. XX1V)
EFTA-BulgariaFTA 1993 FreeTrade Agreement (GATT Art. XX1V)
Single Market EU 1993 Single Market
EU-Bulgaria FTA 1994 FreeTrade Agreement (GATT Art. XX1V)
EU-EFTA EEA (European Economic Areg) 1994 Single Market
NAFTA (North American FreeTrade Agreement) 1994 FreeTrade Agreement (GATT Art. XX1V)
EU (Accesion d Austria, Finland and Sweden) 1995 Single Market (GATT Art. XX1V)
Andean Group (CAN) 199% Customs Union (Enabling Clause)
EU-Israd agreament 1995 Agreeament on the implementation o aFTA
MERCOSUR (Southern Common Market) 1995 Single Market (Enabling Clause)
SAPTA (South Asian Preferentia Trade Arrangement) 199% Preferential Arrangement (Enabling Clause)
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EU-Turkey 199% Customs Union (GATT Art. XX1V)
Canada-Chile 1997 FreeTrade Agreement (GATT Art. XX1V)
Canada-lsrad 1997 FreeTrade Agreement (GATT Art. XX1V)
Israd-Turkey 1997 FreeTrade Agreement (GATT Art. XX1V)
CEFTA- Accesion of Bulgaria 1998 FreeTrade Agreement (GATT Art. XX1V)
European Monetary Union (11 members) 1999 Monetary Union

Chile-Mexico 1999 FreeTrade Agreement (GATT Art. XX1V)
Bulgaria-Turkey 1999 FreeTrade Agreement (GATT Art. XX1V)

Sources:

WTO (2005), Regional Trade Agreaments Notified to the GATT/WTO and in Force

WTO (1995)

Baier and Bergstrand (2004), "Do freetrade agreements adually increase member©s international trade?"
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Table B.1. Prohit resultsfor the probahllity of an FTA.

APPENDIX B

Variable: Specification

1 2 3 4 6 7
Constant 13.427 (20.29) 9.767 (12.46) 4.317 (3.48) 3.497 (2.72) 4.227 (3.05) 4.227 (3.05) 7.90° (4.92)
NATURAL 1.74% (21.21) 1.367 (14.29) 1.497 (13.97) 1.527 (13.74) 1.647 (13.59) 1.657 (13.59) 1.767 (13.43)
REMOTE 0.157 (1037) 0.157 (9.86) 0.167 (9.98) 0.177 (10.28) 0.177 (10.24) 0187 (10.03)
RGDP 0.197 (5.33) 0.237 (5.94) 0.229 (5.28) 0.229(5.27) 0.177 (3.67)
DRGDOP —) 257 {-4.20) 0279 { —4 ARY —0. 287 { —4 A9) —0347 { -5 43

Source: Baier and Bergstrand (2004)
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6 variables for

natural trading partners (evaluated at the mean level of remote).

Table B.2. Response probahilitiesto aone SD.
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Source: Baier and Bergstrand (2004)
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Source Baier and Bergstrand (20049
® RHS denotes right hand side variables.




