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Determinants of regional integration agreementsin a

discrete choice framework: re-examining the evidence

Abstract

This paper provides new empirical evidence on the determinants of regional integration agreements
(RIAS) in a discrete choice modelling framework. The research has two main aims: first, to empirically
analyse the determinants of different levels of integration, re-examining the evidence presented by Baier
and Bergstrand (2004) in the JE 64 (1); and second, to analyse the importance of additional factors, in
particular socio-political factors. The results show that geographical factors alone are the most important
explanatory factors for the probability of regional integration agreement formation or enhancement, thus
supporting the theories on “natural” trading partners. The socio-political factors considered, democracy
dummy, the level of economic freedom and the common language dummy are all statistically significant,
athough their relative importance in explaining RIA formationislow.
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1. Introduction

A mgor concern in the traditiond literature on the formation of free trade areas (FTAS)
has been whether these areas generate welfare gains for the individuad countries that
engage in these processes. Since the 1950s (Viner, 1950) many authors have cntributed
to this debate, and especidly in the 1990s, sudies based on the gravity modd
proliferated (Franked, Stein and Wel —FSW-, 1995, 1996, 1998). However, none of this
research has attempted to eva uate the determinants of FTA formation.

Only recently have Baier and Bergstrand (2004) developed the firg theoreticd and
empiricdl analyss of the economic determinants of FTA formation. They provide an
economic benchmark for future political economy modds to explain the determinants of
FTAs They find evidence showing that pars of countries will be more likey to form

FTAs if they share the following characteridtics: @ they are geogrephicdly close to each



other, b) they are remote from the rest of the world, c) they are large and of sSmilar
economic dze, d) the difference of capita-labour between them is large and €) the
difference of their capita-labour ratios is smal compared to the rest of the world. Baier
and Bergdrand (BB) only consder whether or not each pair of countries is involved in
an FTA. Therefore the varidble they atempt to explain is binary and takes the vaues
zero and one. Baer and Bergstrand (2005) show the importance of tregting FTAS as
endogenous when the determinants of trade flows are anaysed. They show that when
the endogeneity of the FTA vaiables is taken into account in gravity modds, their
effect on trade flowsis quintupled.

We extend BB’s work in two ways. firdly, we investigate the determinants of regiond
integration agreements (RIAS) rather than FTAs by considering five different leves of
integration between pairs of countries Preferentid trade agreement (PTA), free trade
agreement (FTA), customs union (CU), single market (SM) and monetary union (MU).
Secondly, we address the importance of additiona economic, geographical and socio-
politica variables as determinants of RIAS.
We begin by replicating the BB empirical work to verify the robustness of their results
with an dterndive data set. We then esimate an ordered logit modd (instead of a
binary probit) with the same explanatory variables consdered by BB to benchmark our
extenson to ther origind work. Findly, the ordered logit is estimated with additiond
economic, geographica and socio-political  varidbles. The economic variables we
consider are economic Size, income differences, factor endowment differences and trade
bariers. Adjacency and landlocked status are added to BB’s list of geographical
vaiables. The socio-political variables are a shared language, political regime and leve

of economic freedom.



We find that: (i) BB's results are farly robugt, dthough with our data base the K-L
difference variale shows a revesd of the coefficent dgns (i) the additiond
characterigtics conddered have a dgnificant impact on the probability of an RIA being
formed; (iii) as BB dated, socio-political factors are less important than economic and
geographicd factors.

To our knowledge, Wu (2004) is the only author to have consdered different levels of
integration ranked across countries. However, her paper focuses on the role that politica
and economic uncertainty plays in explaining RIA formation and her results are not
directly comparable to Baer and Bergsrand since she includes different explanatory
variables in her modd. Wu shows that countries per capita income, democracy and
geogrephica characteristics appear to be the best indicators of the probability of
participation in a certain level of RIA in the period 1987-1998. Surprisingly, Wu (2004)
does not congder the distance varigble as a determinant of RIA formation. This
omisson may influence the results obtained for other variables, snce the modd is not
well specified.

The remainder of the paper is Structured as follows. Section 2 presents the theoretica
framework and the econometric model. Section 3 describes the data, the variables and
the hypothesis to be tested. Section 4 discusses the edtimation results and Section 5
concludes.

2. Theoretical framework and econometric model
2.1 The theory
We take as our theoreticd framework the Baier and Bergsirand (2004) modd, which is
a gengdisgtion of the KrugmanFSW modd. The modd dlows for asymmetries
between countries and sectors and condders postive intra and inter-continenta

transport costs.



The modd assumes that consumers have a taste for variety and there are two
monopolistic competitive sectors that produce with postive economies of scade. These
assumptions give rise to internationa trade of goods. There are two factors, cepitd and
labour, that are mobile between sectors, but not across countries. The asymmetries of
regiondism are moddled by consdering three continents with two countries in each of
them. Each country may have different reaive factor intendties, taste diversty and
trade costs. The full mode includes 204 equations and 204 endogenous variables.

Based on the theoreticd modd, the authors dso compute a genera equilibrium mode
to andyse the rddive wdfae gans of regiondian, with an emphass on world
geography.

Three categories of economic FTA determinants can be inferred from this theoretica
framework: economic geography factors, intra-industry trade determinants and inter-
industry trade determinants. These three factors and other socio-economic factors are

congdered in the empiricd andlysis.

2.2 Econometric model

Probit and logit modes have often been used to mode discrete choice phenomena (Ben+
Akiva and Lerman, 1985). In this context, a logit modd is a discrete choice system,
interpreted as a particular case of a modd, the dependent variable of which is subject to
limited variahility, is not continuous and takes a finite number of vaues (McFadden and
Train, 2000; Koppeman and Wen, 1998). This type of system describes the behaviour
of economic agents in terms of probability. The probability of a specific sdection is
asdgned to a sies of explanatory vaues. This series of vaues gathers the
Characteristics of decisonrmakers and/or the atributes of the various choice

dternatives.



Multinomid logit or probit models are used when there are more than two dternatives.
However, they fall to account for the ordina nature of the dependent variable used in
this research. We am to mode the choice of sequentid binary decisons, the first one
conggting of a pair of countries that ether Sgn a preferentiad trade agreement (PTA) or
do not. Once a country has a hilateral agreement, the next decison will be whether to
take a further step and go to a higher level of integration. Therefore, the modd objective
is to take a series of binary decisons, each one congsting of the decison of whether to
accept the current vaue or “take one more’. In this context, Amemiya (1975) describes
a modd that applies to ordered discrete alternatives, such as the number of cars owned
by a household. This is based on the assumption of locd (as opposed to globd) utility
maximisation. The decison meker sops when the firg loca optimum is reached.
Economic agents must choose between two sequential options, and thelir sdlection
depends on their characterigics and ther environment. In accordance with the
characteristics of our dependent variable, an ordered logit modd was specified in our
studly.

The modd is built around a latent regresson in the same way as the binomia probit
moddl. An observed ordind variable, Y, is a function of a unobserved latent varigble,
Y*, which represents the difference in utility levels from an action. The continuous
latent variable Y* has a number of threshold points, and the vaue of the observed
varidble Y depends on whether or not a particular threshold is crossed. In the present
andyss we assume that five different integration levels can be reached, therefore the

number of thresholdsisfive,
Yi :OifY*i = d1

Yi:lifd]_:Y*i:dz

Yi=2ifdh=Y*i=ds 1



Yi=3ifds=Y*i=d,4
Yi=4ifdg=Y*i=ds
Yi=5if Y*i=ds
where the ds are unknown parameters to be estimated. Threshold 1 denotes that a pair of

countries engages in a PTA, threshold 2 denotes a FTA, threshold 3 a CU, threshold 4 a

SM and threshold 5 aMU.

The continuous latent variable is given by,

Y =a bX, +e =Z +e (2

k
[¢}
k=1

where Xy are the explanatory variables, [ are the coefficients and g is the random

disturbance term that is assumed to be independent of X and has alogistic digtribution.

The ordered logit model estimates,

Z =a b Xy :E(Yi*) (©)

k
[o]
k=1

Once the ¥ parameter and the M-1 ds have been edtimated, they can be used to

caculate the probability that Y will take on a particular value. For example, when M=6,

1
1+ep(z; - d,)

Pr(Y =0) =Pr(z, £0)=

1 1
1+9(p(zi - dz) - 1+eXp(Zi - dl)

Pr(Y =) =Pr(Z, £d,)- Pr(z, £0)= 4

1 1

Pr(Y =2) =Pr(z, £d,)- Pr(z, £d1):1+9(p(z_ -d,) 1+ep(z, - d,)




1 1
1+9(p(zi - d4)- 1+9(p(zi - da)

Pr(Y =3)=Pr(Z, £d,)- Pr(z, £d,)=

1 1

Pr(Y =4) =Pr(z, £d,)- Pr(z, £OI3):1+e9<|O(Z. -d ) 1+exp(Z, - d,)

1

P(Y =5)=Pr(d, £Z,) =1- 1+exp(Z, - d;)

Hence, uang the esimaied vaue of Z and the assumed logisic didribuion of the
disturbance term, the ordered logit modd can be used to estimate the probability that the

unobsarved variable Y* fdlswithin the various threshold limits.

The unknown coefficients and the thresholds can be edimaed numericdly by the
maximum likdihood method, where the above probabilities are the eements of the
liklihood function. The probability that a higher integration leve is chosen increases if
the [3s are podtive, and the corresponding explanatory variable increases. This can be
seen by caculating the derivatives of the cumulative probabilities:

ﬂPI’(YiEM):_b eXp(Zi'dk)

ﬂxki j (1+9(p(zi - dk ))2 (5)

Snce the interpretetion of the coefficients of this kind of modd is unclear, a commonly
used practice is to caculae the margind effects associated with the probability of an

RIA being formed or higher integration stages being established. They are given by:

ﬂPr(YI =M) _ b_ee eXp(Zi ~ dk) _ exp(zi B dk—l) 9 (6)
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An advantage of an ordered logit over an ordered probit modd is its smplicity.
However, it is subject to the Independence of Irrdevant Alternatives (I1A) property,
which conditutes a tight limitation, as dl dternaives must follow an independent
choice function. Sdection pairs P/P; of dternative i over j are independent on whether
third dternatives exist. The advantage of this condition is tha it enables the introduction
of new dternatives —such as new integraion levels- with no need to re-etimate the
modd. The difference between the estimated parameters must be the same, regardiess of
the number of dternetives the economic agent faces. The disadvantage of this property
isthat dternatives must be percelved as distinct and independent.

The evaduation of this type of modd differs in certan ways from traditionad models.
Even though the ratio of an edimaed coefficient to its corresponding estimated
gandard error follows a t-Student digtribution, the F test is not appropriate for these
models. The most commonly accepted test is the Pseudo-R?, a scaar measure of the
explanatory power of the model, derived from the maximum likdihood ratio®. This test
isdefined as:

r 2 :1_ Ichu
log L,

(7)
Where: L, = likelihood function of the modd with explanatory variables.
L. = likdihood function of the modd without explanatory vaiables and only one

constant.

22 lies between zero and one, and equal's 1 when the modd! is a perfect predictor:

P =F(Xb)=] ®
|

=<
1
o

*Also known aslikelihood ratio index (LRI).



P takes value O if log Lc = log Ly, thus r 2 increases to 1 when log L rises in relation to
log L.
An dternative way to evduate the goodness d fit of an ordered logit is to caculate the
exp (log likelihood / number of observetions) which is the geometric average of P (O; /
X, edimates), where O; and X; ae the outcome and the explanatory variables for
observation . This ratio shows the probability of obtaning a cetan outcome
conditional on the edtimates. The higher the ratio is, the greater the explanatory power
of the model will be.
The interpretation of coefficients in an ordered logit modd aso differs explicitly from
other models. In discrete choice logit and probit modds, the sgn of the coefficients
denotes the direction of switch, but its magnitude is difficult to interpret. For example,
in the ordered logit modd estimated in this paper, podtive coefficients corresponding to
characteridtics of the individuds increase the probability that a par of countries will be
obsarved in a higher integration category, whereas negative coefficients incresse the
probability that apair of countrieswill be observed in alower integration category.
3. Data, hypothesisand variables
3.1 The data
The modd is estimated with 1999 data for 66 countries representing over 75% of world
trade (see Table A.1, Appendix A). Daa on income are obtained from the World
Development Indicators (2001). Distances are the great circle distances between
economic centres. Data on capitd |abour ratios are obtained from the Penn World
Tables. Data on bilatera exports are obtained from Statistics Canada (2001), and tariff
barriers from the World Bank webgte. Information about geogrephicd and language
dummies is from the CIA (2003). The Economic Freedom index was obtained from the

Heritage Foundation, and the politica regime, from the Freedom House. Table A.2 in
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Appendix A presents a more detailed description of data and sources. Findly, the
agreements considered to build the depended variable are lised in Table A.3 (Appendix
A).

3.2. Hypothesis and variables

According to the underlying theory described in Section 2 above and in the context of
the discrete choice model, our first hypothess is that a par of countries will be more
likely to form an RIA when the distance between them is smal. We specify the distance
vaidble as in BB. This varigble is cdled “naturd” as it is defined as the logarithm of the
inverse of distance between trading partners.

A second hypothesis is that the probability of RIA formation increases as the
remoteness of a country or par of countries from the rest of the world rises. For
comparative purposes, we construct the same remoteness variable used by BB. When a
country is rdaively far from its trading partners, it tends to trade more bilaterdly with
its neighbours, thereby increasing the probability of RIA formation.

The third hypothess is that the larger the economic Sze of the trading countries, the
greater the probability of RIA formation will be. RGDPFj measures the sum of the logs
of real GDPs of countriesi and j in 1960°.

The fourth hypothess is that the more smilar in economic size the countries are, the
higher the probability of RIA formation will be DRGDRjj is the absolute vaue of the
difference between the logs of red GDPs of countriesi and j in 1960.

The fifth hypothess is that the larger the economic Sze of countries outsde the RIA,
the higher the probability of RIA formation will be. However, the sze of the rest of the

world (ROW) measured by the ROW GDP varies only dightly in a cross-section of

? Data are from 1960 to avoid problems derived from the endogeneity of income in the estimated
equation. The same appliesto the variables DRGDPij and DKLIj .
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countries and has not been included in the regresson. BB obtained a nonsgnificant
coefficient for this variable.

The sxth hypothesis is that the probability that a pair of countries will form an RIA is
higher if they have a larger difference in rddive factor endowments, since treditiond
comparaive advantages will be further exploited. However, if intercontinenta transport
cods are low, this probability may aso decrease a high leves of specidisation. This
can be moddled by adding a quadratic term to the estimated equation. We use absolute
differences in the capita stock per worker ratio (DKLij) as a proxy for reaive factor
endowment differences, asin BB>. SQDK Lij denotes squared DKLLij.

The fird modd edimated is a binary probit where the dependent variable tekes the
vaue of one when the countries have an integration agreement, zero otherwise, ad the
independent variables are those listed above.

The second modd edimated is an ordered logit. Five posshle different levels of
integration between pairs of countries are consdered to investigate the determinants of
regiond integration agreements (RIAS). In this context, supplementary economic,
geogragphica and socio-palitical variables are added as determinants of RIAs. Taiff
bariers and bilaterd trade flows were initidly added as economic variables. Trade
barriers were expected to have a negative sign, snce a higher leve of protection can be
an obstacle to a higher integration level being reached. Trade flows were expected to
have a podtive Sgn, Snce more trade between countries indicates a strong reationship
and dependence and a reason to dgn an RIA. However, due to the endogeneity
problems found for bilaterd trade, we chose to exclude this variadle from the
esimations. Magee (2003) provides one of the first assessments of the hypothesis that

two countries are more likely to form a PTA if they are dready mgor trading partners.

3 Dataare for 1965 rather than 1960, since data on capital labour ratiosis only available from 1965
onwards in the Penn World Tables data series. Baier and Bergstrand (2004) use datafor 1960.
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He edtimates a probit and a non-linear two-stage least squares modd that considers
trade flows as endogenous in the second specification. Magee's results show that in
every gspecification of the mode, greater bilaterd trade flows sgnificantly increese the
likelihood that countrieswill form a preferentid trade agreement.

Landlocked status and adjacency are added to the list of geographicd variables used by
BB. Adjacency is expected to have a podtive sign, whereas being landlocked could
have a podtive or a negative sgn. On the one hand, a landlocked country has greeter
incentives to diminate trade redrictions with neighbours, especidly with nont
landlocked countries. On the other hand, when a landlocked country trades with partners
located in another continent (unnatura partner), it will have higher transport codts than a
coastal country.

Findly, the socio-politicd varidbles are shaing a common language, the politica
regime (this variable takes a vaue of 1 when the political regime is a democracy) and
the level of economic freedom. The economic freedom variable takes a vaue between
1-1.99 for free countries, 2-2.99 for mostly free countries, 3 3.99 for mostly non-free
countries and 4-4.99 for repressed countries. Language and democracy dummies are
expected to have a podtive dgn, whereas economic freedom is expected to have
negative coefficients”.

4. Estimation Results

4.1 Probit estimation

The results obtained when a binary probit is estimated are shown in Table 1. The

results will be comparable to those obtained by BB® dthough the sample of

“ Note that according to the definition of these variables, higher valuesimply lower economic freedom.
® TableB.1in Appendix B.
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countries consdered is not exactly the same, the year is 1999 instead of 1996,
and the definition of the dependent variable dso varies dightly.
Table 1. Probit results for the probability of RIA formation or enhancement
The firg hypothess to be tested is that the smdler the distance between the two
countries, the more likdy ther socid planners will be to form an RIA, snce the closer
two trading patners are, the lower ther trade bariers will be. The probability of
edablishing an RIA increases with diminishing distances between the trading countries.
BB obtain a podtive coefficient (1.74) in their equivaent Modd 1. We dso obtan a
positive coefficient (0.56), but it islower in magnitude.

In Modd 2, the second hypothesis is tested. For a given distance between two countries,
the more remote the two continental trading partners are from the rest of the world, the
more likely they will be to form an RIA. We cdculate this variable according to BB and
we obtain a pogtive coefficient Smilar in magnitude.

In Modd 3, the third hypothesis is that the larger the trading partners are in economic
terms, the greater the probability of an RIA being formed will be. This effect is captured
by RGDPj and it is podtive and dgnificant, as expected. However, the coefficient
obtained in this paper is lower than that obtained in BB.

In Modd 4, the fourth hypothess is tested. The greater the smilarity between the
economic Sze of the two countries, the higher the probability of an RIA beng
established will be. This effect is captured by DRGDPj. We obtan the expected
negative sgn and this varigble is Sgnificant.
Findly, the sxth hypothess is teted in Models 5, 6 and 7. According to BB, the larger
the difference between countries relative factor endowments, the greeter the probability
of FTA formation will be dthough this may only be true to a limited extent. The

variables DKLij and SQDKLIij (DKLij squared) measure this effect. When we include
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these two varigbles in the same regresson, they are not dgnificant. Since the two
varidbles are highly correlated, DKLij and SQDKLIj are included in Modds 5 and 7
repectively. Both varidbles are sgnificant, but they do not have the expected signs. The
negative sgn obtained for DKLIj indicates that the larger the difference between
countries  relative factor endowments is, the lower the probability of an RIA will be.
This result indicates that the socid plamers from the two countries tend to form an RIA
when they have dmilar rdative factor endowments. Accordingly, higher levels of intra-
indugtry trade will be dedrable if RIAs are to be formed, since countries with smilar
endowments trade dmilar commodities. This does not support the notion of “naturd
trading partners’ defined by Schiff (1999) as complementarities between partners (one
country tends to import what the other exports). A plausble explanation from the
demand side may be that because countries with amilar endowments have smilar tastes
and love vaidy, ther governments will be more likdy to negotiate higher levels of
integration.

BB test an additiond hypothess. The higher the absolute difference between the
relative factor endowment of the member countries and the relative factor endowment
of the rest of the world, the lower the probability of FTA formation will be, due to
potentia trade diverson. We construct DROWKLIj according to BB, dthough we
aggregate the ratio K/L rather than aggregating both variables separately®, since we do
not have detached data for capitd and labour. We use equation (9) to cdculate

DROWKLIj.

® Baier and Bergstrand (2004) measure DROWKLij as:
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The coefficient of thisvaridble is dose to zero (0.05) and is not sgnificant.

Differences in the two sets of results can be explained by the different congtructions of
the dependent varidble BB condder only full FTAs or customs unions, whereas our
dependent  variable includes al PTAs, FTAs, CUs, SMs and MUs notified to
GATT/WTO under Article XXIV and under the Enabling Clause (see Table A3,
Appendix A). This vaidble is broader snce it regards integration agreements as a
process with different levels of integration; with this condruction it make sense to
estimate an ordered logit.

BB use the Pseudo R2, caculated according to equation (7) above, as a measure of
explanatory power. However, Heinen (1993) points out that athough this index is not
affected by changes in the sample dze, it is afected by the presence of missng
observations. In this case, a better dternative is to calculate McFadden's R2, which
takes the missng vaues into account. Table 1 shows both the Pseudo R2 and the
McFadden's R2. The McFadden detigtic considers that there is a different number of
observations in the redricted and unredtricted models when there are missng vaues for
some vaiables. In the etimated models 3-7, the McFadden's R2 is preferred to the

Pseudo R2 since there are zero vaues in some of the explanatory variables.

4.2 Ordered logit estimation
We edimate an ordered logit modd conssting of a sysem of 5 equations, with common
coefficients for dl the explanatory varidbles and with different congtant terms. This is

known as the proportiona odds modd.
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In the firg column of Table 2 (Modd 8), an ordered logit is estimated with the same
varigbles included in Modd 5 (probit estimation). Modd 9 to Modd 12 in columns 2 to
6 of Table 2 ae edimated for different sets of variables grouped as economic,
geographical and socio-political varigbles. This sequentid andyss enables us to find

out the most important factors in promoting RIAS.

Table 2. Ordered logit results for the probability of RIA formation or enhancement

Mode 8 shows that the results are similar in both probit and ordered logit modes,
dthough the logit ordered coefficients are higher in magnitude. In generd terms, we can
dae tha the probability of reaching a higher levd of integration is higher than the
probability of sgning any type of RIA when no previous agreement exists between the
trading countries. However, as stated above, there is no consensus on the interpretation
of the magnitude of the coefficients estimated in discrete choice modds.

Modd 9 shows the results obtained when only economic variables are included in the
andyds The codfficient on taiffs is negdive thus showing tha a higher levd of
protection decreases the probability of RIA enhancement.

Modds 10 and 11 in Table 2 show the results for the geographicd varigbles. All
geographical variables are dgnificant & 1%, and natura, remoteness and adjacency
have a pogtive sgned coefficient, while the landlocked variable coefficient is negdive.
In Modd 11 the interaction variable (landlocked*remoteness) is added to consder the
ambiguous Sgn expected for the landlocked varigble. The estimated coefficient shows a
postive dgn, indicaing that the probability of reaching a higher leve of integration

increases for more remote continental trading partners when one of them is landlocked.
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Model 12, in the last column of Table 2, shows that dl the socio-paliticd variables are
ggnificant: democracy, the levd of economic freedom and the common language
promote RIA enhancement. However, in terms of goodness of fit, the Pseudo R2 is very
low (0.04).

The AIC shows that the best specification is the one edtimated in Mode 8, where
economic and geographica variables are conddered. For the specification where only
geographica variables are consdered, the AIC is lower (1.542) than that obtained in
regressons including only economic (1.914) or only socio-politicd factors (1.762). This
gppears to indicate that geographicd varigbles are the most important determinants of
RIA formation.

We would have preferred the ided pecification of the modd to smultaneoudy include
dl the dgnificant variables economic, geographicd and socio-political  variables.
However, problems relaed to the corrdation between the explanatory varidbles
prevented us from doing this.

As dated above, the interpretation of the coefficients in an ordered logit does not inform
on the magnitude of switch, snce we can only date that pogdtive coefficients increase
the likelihood that the country pairs will be observed in a higher category, and negetive
coefficents increese the likelihood the country pars will be observed in a lower
category. A preferable interpretation of the ordered logit coefficients is in terms of the
odd ratios. The exponentiated coefficients in logit, shown in Table 3, can be interpreted
as odds ratios for a 1-unit change in the corresponding variable. The emphasis is on the
ratio “Exp(b)”, which is the odds conditiona on x+1 divided by the odds conditiona on
X. For example, 1.19 means that the odds of being in a higher integration leve increase
1.19 if RGDP increases by 1. The interpretation can dso be made in terms of

percentages. the exp(1.49) obtained in the “natural” variable in Modd 8 means the odds
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increase by 346% {[exp(1.49)-1]*100} if the variable increases by 1, therefore the
odds of being pat of the monetary union versus lower integration levels is 346% higher
for a one-unit increase in the “naturd” variable. Table 3 shows that the most important
determinant of an RIA is the “naturd” varigble, followed by remoteness (1.37), red
GDP (1.19), red GDP differences (0.84) and K/L differences (0.77).
We ds0 cdculate semi-standardised ordered logit coefficients that control for the metric
of the independent variables, to see whether any change occurs in the ordering of the
effects. The option of standardised coefficients to measure the relative drength of the
effects of the independent varidbles is more appropriate in the current empirica
goplication, snce some of the independent varidbles are measured in different units.
Table 3 shows that when sandardised coefficients are consdered (e*bStdX), the
ordering of the effects changes only dightly. In Modd 8, the naturd variadle
sandardised coefficient is 3.89, for remoteness it is 1.76, for RGDP it is 1.65, for K/L
differences 0.75, and for real GDP differences 0.74. For one standard deviation increase
in “naturd”, the odds are 3.89 times greater (an increase of 289%) of countries being in

a higher integration category, when al other variables are held congtant.

Table 3. Odds ratios for the ordered logit.

In order to evauate the probability that the dependent variable will have a particular
vaue, we use cut-offs terms. From equation (1) the threshold parameters for Model 8

aregiven by:
Yi=0if Y*;=-341

Yi=1if -341=Y* =-271

Yi=2if 271=Y*;=-1.8
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Y;=3if -1.8=Y*=-1.58
Yi=4if -1.58=Y*; = 0.38

Y;=5if Y*;=0.38

For example, when the trading partners are Argentina and Paraguay, we can caculate
the probability associated with this par of countries by computing Zi with the obtained
coefficientsin Modd 8 and the correspondent data:

Z,=b, xRGDPij+ b, xDRGDPij+ b, XDKLij + b, XREMOTE + b, *NATURAL=
=(0.1846.7) + (- 0.17 ¥4.22) + (- 0.26 3.3) + (1.49X(- 6.94)) +(0.31>3.98) =- 2.28

— o — _ 1 _

Pr(Y =0)=Pr(Z, £0)= Trep( 228~ (3.40) =0.2442

Pr(Y =3 =Pr(z, £d,)- Pr(z, £0)= L - 1 = 0.1499

e ! 1+exp(- 2.28- (-2.71)) 1+exp(- 2.28- (3.42))

— — _ — 1 - 1 =

P(Y =2)=Pr(z, £d)- Pr(z, £4,) 1+exp(- 2.28- (-1.8)) 1+exp(- 2.28- (- 2.71)) 02236
= = - == 1 - l =

Py =3 =Pz, £d,)- Pz, £d,) 1+exp(- 2.28- (-158)) 1+exp(- 2.28- (- 1.8)) 00505
— — _ - 1 - 1 =

Py =4) =Pr(z, £d.)- P(z, £4;) 1+exp(- 2.28- (0.38)) 1+exp(- 2.28- (- 1.58)) 02064

1

- = 0.0654
1+exp(- 2.28- (0.39))

P(Y=5=P(d;£2,)=1

Hence, for Argentina and Paraguay the mogt likey outcome is that they will form a
sgngle market. In fact, they have been members of Mercosur since 1995.

Our second example is Spain and France, a par of trading partners that are members of
the European Union. Our results indicate that the highest probability is that of the
establishment of a sngle market. In 1999 these countries were dready in the third phase
of the European Monetary Union (EMU), snce they fulfilled the convergence criteria
edablished in the Tresty of Maastricht. However, our results most probably show thet

they were only in the EMU sarting phase.
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Z,=b, XRGDPij+ b, xDRGDPij+ b, xDKLij+ b, XREMOTE + b, xNATURAL=
=(0.18>62.6) + (- 0.17x1.24) + (- 0.26X0.732) + (L.49(- 6.96)) + (0.31>3.75) =- 0.14

Pr(Y =0) =Pr(Z, £0)= Tren( 0 14_ (340) =0.0366

Py =9 =Pr(z, £d,)- Pr(z, £0)= 1+exp - 0.14- (-2.71)) 1+exp(- 0.14- (- 3.42)) =005
PY =2 =Pr(Z, £d,)- Pz, £,) “1req(- 0.114- (-1.8)) 1+exp(- 0.14- 271) 0.0887
P =39 =Pz, £d,)- Pz, £4,) " 1rep(- 0.14- (-158)) 1+exp(- 0.114- (-18) 00318
Y =4) =Pz, £d)- Priz £d)= 0.114- (0.38) 1+exp(- 0.114- (15g) P
P(YY=5)=Pr{d, £2,)=1- L =0.3728

1+exp(- 0.14- (0.38))

The calculation of the predicted probailities for dl the trading partners shows that 69%
of the agreements and 84% of the nonagreements were correctly predicted by the
ordered logit modd. Of al cases, 17% had excessive bilateraism’, i.e, when the
predicted levd of integration was lower than the red levd, and we found that
bilaterdism was insufficient for 6.5% of the trading partners.

4.3 Marginal effects

As BB point out, “one complication arises in esimating the patid €ffects on the
response probabilities for the particular vector of RHS variables, X, in our mode by
usng mean vaues for the levels. One of the RHS variables, REMOTE, is the product of
a continuous vaiable and a binary varidde (...) the mean vdue of this vaidble is
economically meaningless’.®

As we ds0 use REMOTE, we edimate separately the margind effects on the response

probabilities with the mean vadue of REMOTE when the trading patners are in the

" “Excesive” and “insufficient” bilateralism are terms used by BB.
8 Baier and Bergstrand (2004), page 55.

21



same continent, and when REMOTE takes the value of zero (the trading partners are
not in the same continent, they are unnatura partners).

Margina effects are calculated 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
edimation in Table 5. Our reaults in Table 4 can be compared with those obtained by

BB, shown in Appendix B (Tables B.1 and B.2).

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

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

Table 4 shows tha the response probability of an RIA being created is much lower for
unnaturd partners (7.94%) than for natura partners (88.05%). Moreover, results show
tha a unitary increese in proximity (natura variable) increases this probability by
7.03% for two naturd partners and 14.86% for unnatura partners. An increase in
remoteness from the rest of the world of two naurd partners lessens the response
probability in natura partners. Although this is an unexpected result, Table 5 shows that
the 9gn of this margind effect changes for different levels of integration when the
model estimated is an ordered logit rather than a binary probit modd. This sign is only
postive for the firgt two integration stages (PTA and FTA). When two countries are in
the same continent and they ae redivey fa away from the other countries in this
continent, then the probability that they will reach a cusoms union decreases with the
level of remoteness,

Resaults dso show that economic variables have a lower effect than geographicad factors
on response probabilities, athough differences in income aso play an important role in

RIA creation.
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The response probability for naturd partners is Smilar to that obtained by BB, who
find 86.7% probability of a FTA being established between natura partners. However,
they only obtan a probability of 1.2% for unnatura partners. We obtain a higher
probability for unnaturd partners because we dso consdered preferentid trade
agreements in the congtruction of the dependent varigble.

To compare the effect of the RHS variables across different levels of integration, in
Table 5 we edimate the margina effects for dl the integration levels for both natura

and unnatural partners.

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

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

Table 5 shows different probabilities depending on the level of integration. For each
level of integration, the probabilities are shown for naturd and for unnaturd partners.
However, for the three lat categories (customs union, single market and monetary
union) the probabilities can only be caculaed for naurd patners, since these
integration levels ae only reached by countries in the same continent. These
probabilities depend mainly on geographicad and economic variables, and their margind
effects differ acrossintegration levels.

On the one hand, the results obtained for natural partners (countries in the same
continent) indicate that when remoteness increases by 1%, the probability of a PTA or
an FTA being established increases by 199% and 57% respectively. However, the
probability of a customs union or a higher integration agreement being established
decreases with remoteness. This variable, together with rea GDP, is the most influentia

factor on the probability of an RIA being formed or enhanced between natura partners.
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Higher GDP differences increase the probability of PTA or FTA formation for naturd
patners dthough for higher leves of integration, the dgn of the magind effect is
reversed, thus indicating that smilarity of income, as expected, increases the probability
that higher leves of integration (customs union, single market and monetary union) will
be reached. Integration theory predicts that the costs of integration are lower when the
countries have dmilar income levels and consequently, a high leve of intraindustry
trade.

On the other hand, for unnatural partners (countries in a different continent) the inverse
of digance is the mogt important fector in PTA or FTA formation and higher
differences in income and in factor endowments lower the probability of a PTA or an
FTA being established.

According to our results the mogt likdy outcomes ae that naurd patners will
edtablish asngle market and unnaturd partners will not establish any agreement.

4.3 Sensitivity Analysis

We peformed severd robustness tests to vadidate our results. Firet, the ordered logit
mode is based on the assumption of pardld dopes but this may be unredidic, for
example if geographicd varidbles ae less rdevant for higher integration leves.
Therefore, the brant test of the paradld regresson assumption is used to vdidate the
methodology used. The Brant (1990) test assesses whether or not the coefficients are the
same for each category of the dependent variable. This produces Wad Tests for the null
hypothesis that the coefficients in each independent variable are condtant across
categories of the dependent variable. Significant test statistics provide evidence that this
assumption has been violated for most of the varigbles. With the exception of the
capital-labour ratio, we cannot accept the equdity of dopes for the different levels of

integration (Table A.4). These reaults indicate that we should edtimate a generdised
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logit modd, and they suggest what vaiables may be used in determining the
thresholds. We therefore estimated a generalised ordered logit for al the regressons
presented in Table 2. In some cases, the modd did not converge, especiadly when the
varisbles with missing data (K-L differences) were included. The results’ indicate that
the geographica variables are ggnificant and show the expected sgns for the lower
levels of integration (PTA, FTA), wheress for the higher levels these variables lose
ggnificance and decrease in magnitude. In contrast, the economic and politica variables
gain importance in the higher levels of integration.

Secondly, we re-esimated the probit and ordered logit modd with an dterndive data
st taken from Magee (2003), which are avallable for replications on the websde. His
dependent variable takes the value of one if the country pair has a PTA in 1998 and zero
otherwise. We use the same dependent variable in the probit estimation, but Magee
(2003) condders fewer agreements since they ignore the Genera System of Trade
Preferences (GSTP), the Protocol related to Trade Negotiations among developing
countries (PTN) and the African Common Market. Additiondly, the variabdle
remoteness is not included as explanatory variable in Magee (2003). We edimate a
binary probit for 172 countries in 1998 and our results confirm the sgn and significance
of the edimated coefficients for the income variables, the relative factor endowment
differences and the naturd varidble (Modd 7.1 in Table 1). Contrary to BB, the K-L
differences variadle is negaive and ggnificant, thus vdidaiing our evidence Smilar
results are obtained when an ordered logit is estimated.

Thirdly, we aso edimated the probit modd with the incluson of bilaterd trade as an
explanatory variable and usng ingrumenta varidbles to correct for endogeneity

problems. Infrastructure varisbles were used as insruments for trade. The results

° Resullts are not shown for reasons of space, but are available from the authors upon request.
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indicate that trade is dgnificant and has a pogtive sgn when it is added to the lig of
explanatory variables in the probit model, confirming the evidence presented by Magee
(2003) with different data and different model specifications. However, as stated above
further research is needed to solve problems related to the high correlation among the
independent variables and to improve the modd specification.

Findly, the ordered nature of the dependent variable and the endogeneity of trade flows
should idedly be consdered smultaneoudy, but this is beyond the scope of this
research.
5. Conclusions

In this paper, discrete choice moddling is used to sudy the determinants of regiond
trade agreements. A binary probit model and an ordered logit mode are estimated, in
which geographicd, economic and socio-political  variables ae conddered as
explanatory variables for RIA formation Five different integration levels are specified
for the dependent variable in the ordered logit estimation.
The results from the probit and ordered logit estimations show that the probability of
reeching a higher leve of integration increases with income level, economic freedom,
culturd affinities and remoteness, whereas it decreases with distance, protection levels,
income differences and factor endowment differences. Additiondly, geographica
variables seem to be the most important determinants of RIA formation.
The margind effects, cdculated for naturd and unnaturd trading partners, show that
countries in the same continent (naturd partners) will most probably establish a single
market, whereas countries in different continents (unnaturd partners) are most likely not
to sign any agreement. This result is new in the RIA literature and should be vdidated
by extending the sample to include more years and countries. The margina effects dso

show that some variables, such as remoteness and differences in real GDP, have a
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postive influence on the formation of an RIA, but only for countries in the same
continent and in the early stages of the integration process (PTA, FTA). However, when
the categories conddered are higher integration levels, the effect of these two varigbles
isreversed.

The edimaion of a trade equation that condders the formation of RIAs as an
endogenoudy determined explanatory variable remains an issue for further research.
The extendgon of the sample to include more years would enable dynamic issues to be

analysed.
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Table 1. Probit results for the probability of RIA formation or enhancement

Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 Model 7 Model 7.1%
Constant 407 207 230%* 163" 235 230" 234" 078
(17.31) (6.34) 342) 2.41) (188) (187) (188) (-103)
0.56%**  035%* 0BG 0B4***  085*%  085**  0.86F*  110%H
NATURAL (203 (955) (1137)  (1064) (851) (853 (851) (32.63)
0.165**  014***  Q14***  016%*  016***  0.16*** -

REMOTE - (9.35) (6.65) (6.64) (4.40) (4.44) (4.32)

0.04***  006***  009**  009%**  009%**  011%**

RGDP - (381) (5.75) 6.4) (6.47) (6.44) (1387)
016%**  015**  015%*% 015 00655+

DRGDP - - - 947y  (57) (58)  (571) (34
oKL ] ] ] ] 0.09* 016 ) 0.175%%

(2.12) (-138) (-699)

002 002" )
SQDKL - - - - - (062) (-171)

Pseudo R? 01226 01418 04536 0469 0.7797 0.7798 0.7794 0.865
McFadden'sR? 01226 01418 0.2087 02319 04289 0429 04282 0462
LogLikdihood -2014167 -1960952 -1254244 -1217419 -505633  -505485 506251  -1304

Number of 4160 4160 2756 2756 1482 1482 1482 045

observations

Notes: *** ** * indicate significance at 1%, 5% and 10%, respectively. Z-statistics arein brackets. The
dependent variable is a binary discrete variable that takes the value of 1 when trading partners were
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 place of the traditional calculation, therefore
the estimation uses heteroscedasticity-consistent standard errors.® Model 7.1 was estimated with an
alternative data set for a cross-section of 172 countriesin 1998 from Magee (2003).
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Table 2. Ordered logit results for the probability of RIA formation or enhancement.

Model 8 Model 9 Model 10  Model 11 Mode 12

Economic variables

0.18*** 0.09***
RGDP (6.89) (4.10) i i i
-0.17%** -0.31%**
DRGDP -377) (-7.64) - - -
-0.26%** -0.44% **
DKL (-334) (-5.36) - - -
. -0.59***
Trade barriers - (423 - - -
Geographical variables
1.49*** 0.84*** 0.83***
NATURAL (10.95) i (12.83) (12.54) i
0.31*** 0.24*** 0.23***
REMOTE (6.29) - (9.35) 822 -
, 0.49%** 0.47%**
Adjacency dummy - - 2:87) 279) -
-0.63*** -0.94***
Landlocked dummy - - (59) (:5.46) -
Interaction variable 0.14***
(Landlocked* remote) (2.36)
Socio-political variables
0.35%**
Language dummy - - - (362)
0.18***
Democracy dummy - - - 2.25)
. -0.36***
Economic freedom - - - (:321)
Cutl -341 178 -5.87 -5.79 0.61
Cut 2 -271 221 -4.9 -4.82 134
Cut3 -1.8 256 -4.18 -411 191
Cut4 -1.58 269 -3.86 -3.78 217
Cut5 0.38 407 -2.64 -2.57 325
Pseudo R? 0.7168 0.6559 0.1297 0.1306 0.0412
McFadden’s R? 0.3112 0.0824 0.1297 0.1306 0.0041
Log likelihood -1040.835 -1264.454  -3198631  -31956041  -3548.7573
Exp (log likelihood /
observations) 0.494 0.3871 0.4635 0.4646 0.4137
Akaike z/'lfloc)c”te”o” 1418 1914 1542 1539 1762
Number of observations 1482 1332 4160 4160 4032

Notes: *** ** * indicate significance at 1%, 5% and 10%, respectively. Z-statistics are in brackets. The
dependent variable is a discrete variable that takes the value of 1, 2, 3, 4 and 5 when trading partners were
integrated respectively in a PTA, FTA, customs union, single market and monetary union in 1999, and 0
otherwise. The Huber/White/sandwich estimator of variance is used in place of the traditional calculation,
therefore the estimation uses heteroscedasticity-consistent standard errors. Bilateral trade, exporter’s and

importer’ strade barriers and economic freedom are in natural logarithms.
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Table 3. Odds ratios for the ordered |ogit.

Model 8

Model 9

Model
10

Model
11

Model

Economic variables

RGDP

coef

0.18***

0.09***

e"b

119

11

e'bStdX

165

131

DRGDP

coef

-0.17***

-0.31***

e*b

0.84

0.73

e"bStdX

0.74

0.59

DKL

coef

-0.26***

-0.44%***

e*b

0.77

0.64

e'bStdX

0.75

0.62

Trade barriers

coef

-0.59***

e'b

0.55

e"bStdX

0.64

Geographical variables

NATURAL

coef

1.49%**

0.84***

e*b

4.46

2.33

2.30

e"\bStdX

3.89

210

2,08

REMOTE

coef

0.31***

0.24***

e’b

137

1.28

125

e"\bStdX

176

151

147

Adjacency dummy

coef

0.49***

e'b

1.63

160

e'\bStdX

1.09

1.09

Landlocked dummy

coef

-0.63***

0.14%**

e'b

053

0.39

e \bStdX

0.77

0.68

Interaction variable
(landlocked* remote)

coef

0.14%**

e"b

115

e'bStdX

114

Socio-political variables

Language dummy

coef

0.35***

e"b

141

e'bStdX

113

Democracy dummy

coef

0.18***

e"b

1.19

e"bStdX

1.09

Economic freedom

coef

-0.36***

e"b

0.70

e"bStdX

0.88

Notes: *** ** * jndicate significance at 1%, 5% and 10%, respectively. Odd ratios are e'b and e*bstdX.
e'b = exp(b) = factor change in odds for unit increase in X; e*bStdX = exp(b*SD of X) = change in odds
for SD increase in X. The dependent variable is a discrete variable that takes the value of 1, 2, 3, 4 and 5
when trading partners were integrated respectively in a PTA, FTA, customs union, single market and
monetary union in 1999, and 0 otherwise. The Huber/White/sandwich estimator of variance is used in
place of the traditional calculation, therefore the estimation uses heteroscedasticity-consistent standard
errors. Exporter’s and importer’ s trade barriers and economic freedom are in natural logarithms.
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Table 4. Response probabilities for natural and unnatural trading partners in Model 5

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

Varigble Yi=Pr (RIA = 1| natural partners) = 0.8805
dYi/dx Z-statistics 95% confidence interval
NATURAL 0.0703** 246 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-statistics 95% confidence interval
NATURAL 0.1486*** 831 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: *** ** * indicate significance at 1%, 5% and 10%, respectively.
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Table 5. Response probabilities for natural and unnatural trading partnersin Model 8

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

Variable Yi=Pr (RIA = Preferential Trade Agreement | natural partners) = 0.1913
dYi/dx Z-statistics 95% confidence interval
NATURAL -0.0093 -049 -0.0467 0.0281
REMOTE 1.9932%** 71 14431 25434
RGDP -0.0151*** -33 -0.024 -0.0061
DRGDP 0.0267*** 39 0.0133 0.0402
DKL 0.0225 143 -0.0084 0.0534
Varigble Yi = Pr (RIA= Preferential Trade Agreement Junnatural partners) = 0.0367
dYi/dx Z-statistics 95% confidence interval
NATURAL 0.0913*** 845 0.0701 01125
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
Varigble Yi = Pr (RIA = Free Trade Agreement | natural partners) = 0.1832
dYi/dx Z-statistics 95% confidence interval
NATURAL -0.0027 -045 -0.0142 0.0088
REMOTE 0.5727*** 297 0.1942 0.9513
RGDP -0.0043** -2.37 -0.0079 -0.0007
DRGDP 0.0077** 251 0.0017 0.0137
DKL 0.0065 139 -0.0027 0.0156
Variable Yi = Pr (RIA = Free Trade Agreement | unnatural partners) = 0.0301
dYi/dx Z-statistics 95% confidence interval
NATURAL 0.0804*** 949 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
Variadle Yi = Pr (RIA = Customs Union | natural partners) = 0.0991
dYi/dx z-statistics 95% confidence interval
NATURAL 0.0011 0.52 -0.0029 0.0052
REMOTE -0.2349* -1.88 -0.4799 0.0101
RGDP 0.0018* 182 -0.0001 0.0037
DRGDP -0.0031* -1.77 -0.0066 0.0003
DKL -0.0026 -0.97 -0.008 0.0027
Varigble Yi=Pr (RIA = Single Market | natural partners) = 0.3456
dYi/dx Z-statistics 95% confidence interval
NATURAL 0.0178 049 -0.0538 0.08%4
REMOTE -3.8125*** -10.53 -4.5219 -3.103
RGDP 0.0288*** 36 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-statistics 95% confidence interval
NATURAL 0.0038 048 -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: *** ** * indicate significance at 1%, 5% and 10%, respectively.
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Table A.1. 66 country-sample.

South Africa
Algeria
Argentina
Australia
Austria
BelgiumL uxembourg
Bolivia

Brazil
Bulgaria
Canada
Chile

China
Colombia
CostaRica
Crodatia
Cyprus
Denmark
Dominican Republic
Ecuador
Egypt
Slovakia
Finland

APPENDIX A

France
Germany
Ghana
Greece
Hong Kong
Honduras
Iceland
India
Ireland
Israel

Itay
Jamaica
Japan
Kenya
Korea South
Mexico

Mozambique
Netherlands
Nicaragua
Norway
Nepal
Panama

Peru

Pakistan
Poland
Portugal
Paraguay
Czech Republic
El Salvador
Senegal
Singapore
Spain

Sudan

Sweden

Syrian Arab Republic
Switzerland
Tanzania
Trinidad Tobago
Turkey

UK

Uruguay

USA
Venezuela
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Table A.2. Variable descriptions and data sources.

Vaiable

Description

Source

Fta99: RIAs

NATURAL: Natural trading

partners (inverse of distance)

REMOTE: Remoteness

RGDPIj: Exporter’s and
importer’ sincome

DRGDPij

DKLij

SQDKLIj

Adiji; : Adjacency dummy
Land; : Landlocked dummy
Lang;; : Language dummy
Fres;: countries economic

freedom
Dem;: Democracy dummy

Xij : Exportsfromi toj

Tij: Countriestariff barriers

Discrete variable that takes the value O
when there is no agreement between
trading partners, 1 when thereisa
preferential trade agreement, 2 when
thereis afree trade agreement, 3 when
thereis a customs union, 4 when there
isasingle market and 5 when thereisa
monetary union

Log of theinverse of the great circle
distances between trading partner
country capitals (km)

Relative distance of apair of
continental trading partners from the
rest of the world

M easures the sum of thelogs of real
GDPs of the exporter and the importer
country in 1960 (constant 1995 US$)
Absolute value of the difference
between the logs of real GDPsin the
exporter and the importer countriesin
1960 (constant 1995 US$)

Absolute value of the difference
between capital stock per worker in the
exporter and the importer countriesin
1965 (1985 international prices)
Squared DKLij

Dummy variable=1if thetrading
partners share aborder, 0 otherwise
Dummy variable = 1 if the country is
landlocked, O otherwise

Dummy variable = 1if the trading
partners share the same official
language, 0 otherwise.

Index of Economic Freedom

Dummy variable = 1 if the exporter, the
importer or both have a democracy, 0
otherwise.

Nominal value of bilateral exports

Averagetariff ratesunweighted in %

World Trade Organisation (1995, 2005)

Great circle distances between cities
(2003)

Authors’ calculations

Baier and Bergstrand (2004)

Authors’ calculations

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 . (2004)

The Freedom House

Statistics Canada (2001)

World Bank (2005)

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

Date Type of agreement and related provisions
Salvador-Nicaragua FTA 1951 Free Trade Agreement (GATT Art. XXIV)
EC (Treaty of Rome) 1958 Customs Union (GATT Art. XX1V)
EFTA (Stockholm Convention) 1960 Free Trade Agreement (GATT Art. XX1V)
LAFTA (Latin American FTA) 1961-1979 Free Trade Agreement (GATT Art. XXIV)
CAFTA (Central American FTA) 1961-1975 Free Trade Agreement (GATT Art. XXIV)
FINEFTA 1961 Interim agreement for the formation of a FTA (GATT Art. XXIV)
African Common Market 1963 Customs Union (GATT Art. XXIV)
Arab Common Market 1965 Interim agreement for the formation of a FTA leading to a customs

union (GATT Art. XXIV)

Ireland-United Kingdom FTA 1966 Free Trade Agreement (GATT Art. XXIV)
Trade Expansion and Cooperation Agreement (TRIPARTITE) 1968 Preferential Arrangement (Enabling Clause)
EFTA-FINEFTA accession of Iceland 1970 Free Trade Agreement (GATT Art. XXIV)
PFr)(_?_tﬁcol relating to Trade Negotiations among developing countries | 1973 Preferential Arrangement (Enabling Clause)
I(EC-Az:casion of Denmark, Ireland and United Kingdom 1973 Customs Union (GATT Art. XX1V)
EC-EFTA Free Trade Agreement 1973 Free Trade Agreement (GATT Art. XXIV)
CARICOM (Caribbean Community and Common Market) 1973 Customs Union (GATT Art. XX1V)
Bulgaria-Finland FTA 1975 Free Trade Agreement (GATT Art. XXIV)
Bangkok Agreement 1976 Preferential Arrangement (Enabling Clause)
PTA for Eastern and Southern African States 1981 Preferential Arrangement (Enabling Clause)
LAIA (Latin American Integration Association) 1981 Preferential Arrangement (Enabling Clause)
EC- Accession of Greece 1981 Customs Union (GATT Art. XXIV)
Israel-United States FTA 1985 Free Trade Agreement (GATT Art. XXIV)
ECO (Economic Cooperation Organisation) 1985 Preferential Arrangement (Enabling Clause)
EC- Accession of Portugal and Spain 1986 Customs Union (GATT Art. XXIV)
CUFTA (Canada-United States FTA) 1988 Free Trade Agreement (GATT Art. XXIV)
Andean Group (CAN) 1988 Preferential Arrangement (Enabling Clause)
General System of Trade Preferences among developing countries | 1989 Preferential Arrangement (Enabling Clause)
F\AGESI-?I—E)OSUR (Southern Common Market) 1991 Customs Union (Enabling Clause)
EFTA-Turkey FTA 1992 Free Trade Agreement (GATT Art. XXIV)
Cross Border Initiative 1992 Common Policy Framework---PTA
EFTA-Czech and Slovak Republic FTA 1992 Interim agreement for the formation of a FTA (GATT Art. XXIV)
CACM (Central American Common Market) 1993 Customs Union (GATT Art. XXIV)
EFTA-Israel FTA 1993 Free Trade Agreement (GATT Art. XXIV)
EFTA-Poland FTA 1993 Interim agreement for the formation of aFTA
Czech Republic-Slovak Republic Customs Union Agreement 1993 Customs Union (GATT Art. XX1V)
CEFTA (Central Europe FTA) 1993 Free Trade Agreement (GATT Art. XXIV)
EFTA-BulgariaFTA 1993 Free Trade Agreement (GATT Art. XXIV)
Single Market EU 1993 Single Market
EU-Bulgaria FTA 1994 Free Trade Agreement (GATT Art. XXIV)
EU-EFTA EEA (European Economic Area) 1994 Single Market
NAFTA (North American Free Trade Agreement) 1994 Free Trade Agreement (GATT Art. XXIV)
EU (Accession of Austria, Finland and Sweden) 1995 Single Market (GATT Art. XX1V)
Andean Group (CAN) 1995 Customs Union (Enabling Clause)
EU-Israel agreement 1995 Agreement on the implementation of aFTA
MERCOSUR (Southern Common Market) 1995 Single Market (Enabling Clause)
SAPTA (South Asian Preferential Trade Arrangement) 1995 Preferential Arrangement (Enabling Clause)
EU-Turkey 1996 Customs Union (GATT Art. XXIV)
Canada-Chile 1997 Free Trade Agreement (GATT Art. XXIV)
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Canada-|srael 1997 Free Trade Agreement (GATT Art. XXIV)
Israel-Turkey 1997 Free Trade Agreement (GATT Art. XXIV)
CEFTA- Accession of Bulgaria 1998 Free Trade Agreement (GATT Art. XXIV)
European Monetary Union (11 members) 1999 Monetary Union

Chile-Mexico 1999 Free Trade Agreement (GATT Art. XXIV)
Bulgaria-Turkey 1999 Free Trade Agreement (GATT Art. XXIV)

Sources.

WTO (2005), Regional Trade Agreements Notified to the GATT/WTO and in force

WTO (1995)
Baier and Bergstrand (2005)

Table A.4. Brant Test of Parallel Regression

Vaiddle chi2 p>chi2 df

All -336.22
RGDP 18.53
DRGDP 10.44
DKL 8.55
NATURAL 38142
REMOTE 155.06

1.000 20
0001 4
0034 4
0073 4
0.000 4
0.000 4

Note: A significant test statistic provides evidence that the parallel

regression assumption has been violated.
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APPENDIX B

Table B.1. Probit results for the probability of an FTA.

Vanable: Specification

1 i 3 4 5 &
Conatarm T3 (2050, LT [12A46) 437 (548) AT (275 A3 (305 A3 (305 TaIF (4.92)
NATURAL 1747 (21213 1360 {14.29) 1.49° (13,97} 1,527 {13.74) 1647 (13.59) 1.65% (13.59) 1767 (1345
REMOTE 0,15 (10.37) 0,15 (5.86) 0,167 (9 98) 017= (10,25) 0.17= (10.24) 018 (10.03)
RGDF 0.19° (5.33) 0,237 (5.94) 0,22 {5.28) 0,22 (5.27) 017" (367}
DRGDE 0,357 -4.30) 0.379 | 4.68) 0.3 [ 4.60) 0347 [ 5.45)
DKL 0.43° (542 0,448 (2110 Q8% (7T.3T)
S(DEL G -027
DROWEKL 1,209 (- 5.53)
Pseudo R 0571 647 0.668 0.683 0.704 0.7 072
[ang, Jikeel i — R 1514 -174 -3 2117 —E 1.7 ~154.4
Number of chservations 1431 1431 1431 1451 1431 1431 1431

Source: Baier and Bergstrand (2004)

Table B.2. Response probabilitiesto a one S.D. (s) changein RH S variables for natural and unnatural tradi ng partners.

Variable F(FTA=1namral parmers=0.867

o ro
MNATURAL (384 (0302, 0.472) 0.994 (0,934, .9938)
REMOTE 0850 (0804, 0903 0873 (0814, 0.911)
RGDP 0780 (0,693, 0.850) 0.926 (0.8373, 0.961)
DRGDP (.938 (0.895. 0.966) 0.751 (0663, 0.825)
DKL 0.663 (0,568, 0.749) 0.064 (0.930, 0.983)
DROWEIL 0952 (0909, 0977) 0712 (0615 0.796)
Vamable  P(FTA=1 unnatumal parmers)=0.012
=T +7

NATURAL 0.000014 [0.000001, 0.00010) 0.086 {0,057, (.126)
RGDE 0,005 (0.002. 0.012) 0.028 40,015, 0.050}
DRGDE 0071 (0.045. 0.107) 0008 40,604, .022)
DKL 0.0000 (0.0002, DOD33) D1 40.003, 0.060)
DROWKL 0,013 (0.006, 0.028) 0.0007 (0.0002. 0.0024)

Source: Baier and Bergstrand (2004)

10 RHS denotes right hand side variables.
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