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Regional trade agreements (RTAs) have surged in a context of stalled multilateral trade negotiations. Their impact on trade have been well documented while scant attention have been paid to empirical studies exploring their heterogeneity in the scope of deep integration. We intend in this paper to determine if deeper RTAs promote trade more effectively than less ambitious agreements. We proceed to generate credible indicators of deep integration exploiting two recently available data sets from WTO and WTI-DESTA, and then we test their significance in a gravity model for International Trade. We find that deeper agreements with provisions inside or outside WTO's domains increase trade more than shallow ones. Treating additive indicators as factor variables, as well as our innovative use of Multiple Correspondence Analysis MCA to get distilled indicators of deep integration allow us to give a new insight on this phenomenon and to confirm recent findings on the field of deep integration.

Introduction

Substantial progress has been made to respond to the following question: do regional trade agreements (RTA) increase trade flows (see [START_REF] Rose | Do We Really Know That the WTO Increases Trade?[END_REF], [START_REF] Baier | Do free trade agreements actually increase members' international trade[END_REF], Martínez et al. (2009))? Nevertheless, it has been done neglecting thorny issues like free trade agreements heterogeneity and the concept of deep integration. One question pose renewed interest: are all free trade agreements comparable? This paper seeks to gain an insight into the nature of free trade agreements, their design and contents, to shed light into the implications of deep integration on bilateral trade flows.

Although all free trade agreements share an inherent intention to liberalize and regulate international trade, they also present outstanding differences: They vary on the number of signatories, their economic size and the distance between them, as well as in the level of development among partners and their implementation periods. No less important, they also vary on their depth, i.e. the number and the nature of provisions included in the agreement. Beyond the traditional provisions on customs duties and rules of origin, the agreements often deepen issues that subject to agreements administered by the WTO (e.g. intellectual property rights or sanitary and phytosanitary rules ) or outside the WTO's field as competition or labour standards.

Introducing the effect of a RTA in the gravity model by the means of a dummy variable as it is commonly done, is equivalent to assume that we give the same treatment dose to any pair of countries, whatever the scope of the trade agreement.

The subject of Regional Trade Agreements RTAs heterogeneity has been little explored, so it is convenient to try to dig deeper in this topic, recognize its importance and evaluate its implications, particularly for the interpretation of RTA coefficients and for our understanding of the limits of trade liberalization.

Finding a way to measure this heterogeneity, and being able to associate it to a scale of the depth for the agreements themselves, allow us to set up some indicators that would clarify the impact of this heterogeneity on bilateral trade flows.

Our research finds that a 10% increase on a measure of the depth of the integration increases bilateral international trade flows by around a 4.0%.

After this introduction, section 2 provides a review of the most important contributions of the literature on the subject of deep integration, section 3 presents our data set resources and methodological approach. Section 4 introduces our econometric model and the four main specifications we employ to estimate the impact of the depth of the agreements on bilateral trade flows. Section 5 displays results, and finally, section 6 exposes our conclusions.

Literature review

RTAs are international agreements that seek to liberalize trade. Actually, they not only pursuit market access, but also seek a broader international trade regulation that not automatically means creating more trade.

For example, the RTA between the European Union (EU), Colombia and Peru (OJEU 354, 2012) states a commitment to protect intellectual property rights (IPR). It also includes a provision to engage in disarmament and non-proliferation of weapons of mass destruction. In both cases, the main objective of these provisions is first to encourage innovation and second to maintain peace, not directly trade creation.

In the IPR case, a nation that subscribes this commitment might present a reduction in its non-patented trade, not necessarily offset by a rise in trade of patented goods if these are essential, non-substitutable goods that present low price elasticities.

In the second case, a country that commits to non-proliferation of weapons of mass destruction would abstain itself to export or import minerals like uranium or plutonium or industrial goods like nuclear reactors.

Because they are largely shared by academics and international trade researchers, we follow the definitions suggested by the WTO. On the first hand WTO (2014) defines that Regional Trade Agreements RTAs are "reciprocal trade agreements between two or more partners". They contain free trade agreements and customs unions and also more advanced schemes like the EU single marked. On the second hand, "Preferential trade arrangements (PTAs) are unilateral trade preferences. They include Generalized System of Preferences GSP schemes (under which developed countries grant preferential tariffs to imports from developing countries), as well as other non-reciprocal preferential schemes granted a waiver by the General Council". RTAs and PTAs can be held across contiguous and non-contiguous countries. Along this paper we would work basically with RTAs and when we refer to free trade agreements FTAs we would be talking mainly about RTAs.

RTAs agreements typically may include the following provisions: market access in goods (including tariffs and non-tariff barriers), services, intellectual property rights, "Singapore issues" (investment, government procurement, trade facilitation and competition), labour standards, environment and food standards issues. [START_REF] Khor | Bilateral and Regional Free Trade Agreements Some Critical Elements and Development Implications[END_REF] Bourgeois, Dawar & Evnenett (2007) made a qualitative legal analysis of the contents of 27 RTAs. They compare and describe the discrepancies between these accords by analysing five provisions (labour market, competition policy, government procurement, environmental laws and non-tariff barriers).Another qualitative work, this time analysing ASEAN's external PTAs is provided by [START_REF] Kleimann | Beyond MarketAccess?:The Anatomy of ASEAN's Preferential Trade Agreements[END_REF]. It concludes that bilateral PTAs between ASEAN members and the same external partners result in deeper commitments.

In order to estimate the impact of the depth of the agreements, Magee (2008) presented a classification including preferential agreement (PAs), free trade agreements (FTAs), custom unions (CUs) and common markets (CMs), which is also the standard classification suggested by the WTO database on trade and is also closely related with the most commonly accepted successive stages approach of economic integration first depicted by [START_REF] Balassa | The Theory of Economic Integration[END_REF].

Following a similar classification, [START_REF] Vicard | On Trade Creation and Regional Trade Agreements: Does Depth Matter?[END_REF] found that "once self-selection into agreement is controlled for, their trade creation effect does not statistically differ according to the depth of the RTA, so creating a FTA, a CU or a CM had a comparable impact on trade among members. However, by introducing interactions terms among RTA and some country features Magee [START_REF] Khor | Bilateral and Regional Free Trade Agreements Some Critical Elements and Development Implications[END_REF][START_REF] Vicard | Determinants of successful RTAs[END_REF], find that some trade agreements are more effective than others. In fact, those signed by large, similar and close countries tend to perform better in term of trade creation than smaller, more distant and dissimilar ones. They estimate different RTAs effects for CUs, FTA, and PAs in what could be seen as a measure of their depth.

Introducing a minor variation to trade integration categories [START_REF] Baier | Economic integration agreements and the margins of international trade[END_REF] provided evidence of the differential partial effect of various levels of Economic Integration Agreements EIAs on the intensive and extensive margin of trade. These approaches are not completely focused on the dose, design or content of the agreements, but on the intrinsic and observable characteristics of the countries. At the same time, they rely on a [START_REF] Balassa | The Theory of Economic Integration[END_REF] like representation of economic integration levels that is no longer suitable with the degree of complexity introduced by recent generations of RTAs.

Much of current evolution on the subject of deep integration owes to [START_REF] Horn | Beyond the WTO? an anatomy of EU and US preferential trade agreements[END_REF] who codified provisions for 100 free trade agreements and introduced nontraditional WTO provisions in the analysis. They also explored legal enforcement effects by identifying the nuances of language in RTAs texts. In the paper we adopt the position to avoid this kind of subjective judgments even at the cost of assuming that all RTAs' provisions are equally enforceable, which is of course also controversial.

Based on data from the Research division of the WTO for the World Trade Report (2011), Shahid (2011) and [START_REF] Orefice | Deep Integration and Production Networks: An Empirical Analysis[END_REF] go forward on taking up the content of the agreements and applying empirical analysis. Shahid (2011) concludes that the nature of RTAs matters while the magnitude and the direction of the relationship remain unclear as deeper agreements can be exposed to diminishing returns.

Results from [START_REF] Orefice | Deep Integration and Production Networks: An Empirical Analysis[END_REF] using Principal Component Analysis PCA and additive indicators find that on average, signing deep agreements increases trade in production networks between member countries by almost 12 percentage points.

Finally, [START_REF] Dür | The Design of International Trade Agreements: Introducing a New Dataset[END_REF] build up their own enlarged database for 733 FTAs of which 356 are listed by the WTO. The authors also introduced latent trade analysis to compute a distilled indicator for the depth of the agreements. Their results also show a significant and positive relationship between deeper agreements and bilateral trade flows.

Database and Methodology

One of the main hurdles deep integration literature has faced is related to the lack of publicly available data sets documenting the contents of a reasonable big sample of RTAs. This problem has recently been attenuated with the appearance of two independently projects that codify RTAs by the different provisions they contain. These data sets are: first, WTO (2011) Research division for the World Trade Report, and second, Design of Trade Agreements DESTA-WTI (2014). We resort to these two data sets to account for the presence of a provision in an RTA, an invaluable input needed to produce credible deep integration indices.

Following the approach of [START_REF] Horn | Beyond the WTO? an anatomy of EU and US preferential trade agreements[END_REF], the first data set creates two main categories: WTO+ and WTO-X. The first one register provisions which are topics under the competence of the WTO agreements (Figure 1), and the second (Figure 2), codify provisions for issues outside the current competences of the WTO but somehow negotiated in RTAs worldwide as they are related to trade.

Figure 1 Source: [START_REF] Orefice | Deep Integration and Production Networks: An Empirical Analysis[END_REF], [START_REF] Horn | Beyond the WTO? an anatomy of EU and US preferential trade agreements[END_REF] When we find these provisions present in RTAs, codified under the category WTO-X, we must assume that these agreements have gone further, than what WTO commonly comprehend. Another difficult case arises with the agriculture provision in WTO-X, because much of Figure 1 provisions are applied to agricultural issues too. To deal with these cases we compute indicators with and without these provisions. When a restrained dimension that excludes agriculture, IPR and investment appears in the analysis, we would mark that variables with an r at the end their name.

The WTO (2011) Research division for the World Trade Report data set is exploited by [START_REF] Orefice | Deep Integration and Production Networks: An Empirical Analysis[END_REF]. Their regressions account for 66 RTA and 200 countries from 1980-2007. It is also explored by Shahid (2011) for the 1994-2010 stretch who works with 97 RTAs and 132 countries.

We include in our calculations 103 RTAs including agreements for Peru & Colombia from 1980-2012, and our gravity model includes 153 countries. That way we expand the number of agreements and the period considered in previous articles.

We sustain that free trade agreements are heterogeneous and they vary on the number and the combination of provisions they include. This variability can be understood as a proxy of the depth of the integration.

We introduce our depth indicator, into our gravity model data set for 153 countries adding up to 613.030 bilateral trade flows from 1980 to 2012. We use an unbalanced panel data set, due mainly to the disappearance and appearance of countries during the period. More details about this data base are available on the appendix. In order to measure the impact of deep integration on trade we would capture the most of the variability of the provisions in just one indicator.

The main approach that we follow is given by Shahid (2011), Orifice & Rocha (2013) and [START_REF] Dür | The Design of International Trade Agreements: Introducing a New Dataset[END_REF]. We also contribute to a better visualisation of the implication of these indices by presenting the additive indices as factor variables. These papers put forward two different kinds of indicators to try to capture deep integration from a set of dummy variables related, with the appearance of certain provisions that characterize RTAs texts. These indicators are first, additive indicators and second, distilled indicators extracted from PCA related methodologies.

• Additive indicators

When we analyse a RTA, the construction of an index that considers the appearance or not of certain chapters or provisions would tell us more about the depth of the agreement than just the extend of tariff reduction. The first step to build up additive indicators is to stablish a set of provisions prone to appear in a RTA, the second step consists of counting up how many of these provisions are present in a particular agreement. The RTAs with the most provisions will be considered as the deepest. The advantage of this approach is that it is easy to compute, the weakness is that it assigns an equal weight to all the provisions embodied in an agreement, which may not be the best assumption to do if we reckons that some issues could be more important for trade than others. To solve this, additive indicators can also be obtained by assigning different weights. In the absence of good reasons to assume that some provisions are more important than others, resorting to weighted indicators would be arbitrary, and might lead us up to researcher's opinion bias.

Additive indicators tested in our gravity model takes on 0 if there is no agreement between both countries. Because Dür et al. (2014) in DESTA data set assigned their shallowest agreements with 0, and our count of WTO+ and WTO-X provisions is also 0 for the shallowest agreements, we recode these agreements with a 1 and raise the additive index measure of every RTA by one unit too. This can be thought as a common denominator clause for all agreements, namely, tariff reduction. We do this to avoid confounding the shallowest agreements with not having a free trade agreement at all. By this way, we will compare countries having a RTA with all the countries without.

Figure 3 presents information for WTO+, WTO-X and DESTA data sets, on the number of RTAs by the number of provision and regrouped number of provisions they contain, as well as for the number of bilateral trade flows affected by these RTAs. As it can be seen, DESTA data set comprises the largest number of RTAs, 269 against 103 for WTO and WTO-X.

Figure 3 Source: Own computations on data from WTO 2011 and WTI-DESTA 2014.

The first column for each data set shows the distribution of RTAs by the number of provisions they incorporated in their entry into force date. We considered RTAs for the period 1980-2012. For example; we find that WTO, WTO-X and DESTA have 5, 11 and 25 RTAs in the shallowest range (1 provision). Also important to remark is the fact that the number of RTAs is low for certain ranges, mainly in the WTO-X database. The a few numbers of individuals might be a trouble for econometric estimations. That's the reason why we decide to regroup agreements. It allows us to reduce the number of ranges which automatically increase the number of observations in each new regrouped range. For example, in the WTO+ case, the deepest range of provisions includes 30 RTAs in the regrouped array against 16 in the original. This procedure allows us to better capture the effect of deep integration by the means of the estimation of the depth on a factor variables specification. Considering this, in the results section, we pass from 12 ranges to 5 grouped ranges for WTO+ framework provisions (Figure 5). In the case of WTO-X provisions, we do not present the results for the original 37 ranges; being too large to be informative, we prefer to show results for 7 regrouped ranges on the left and for 4 regrouped ranges on the right side (Figure 6). DESTA provisions are computed for 9 ranges on the left and for 4 regrouped ranges on the right side (Figure 7). Our results are sensitive to this regrouping procedure, but their analysis turns out to be clearer on the regrouped specification.

Some extra caveats may be presented; first, the number of provisions an agreement incorporate doesn't assure by itself the enforceability of the agreement. We do not consider legal enforceability due to the subjectivity of its codification process. Second, an additive indicator doesn't promise neither that what we consider to be a very deep agreement, due to its institutional maturity or hype, would appear as so in the data. For instance, Claar and Nölke (2010) consider that "Europe's single market is probably the best example globally of successful deep integration. EU members have not only eliminated all tariff barriers, they have also harmonised product and service standards in past decades". Nevertheless, Dur et al.

(2014) additive indicator gives UE 1992 single market agreement a 5 while Colombia-USA is assigned with a 7. In parallel, Orefice and Rocha (2014) give 6 in WTO+ and 11 in WTO-X to EU_27 but 9 in WTO+ and 27 in WTO-X to EU-Chile. This situation arises due to methodology consistency requirements that are needed to avoid a researcher vision bias.

• Distilled Indicators

To deal with the evoked problem of additive indicators, consisting of treating all characteristics as equals or being accused of arbitrariness, some statistical methods have been developed to produce indicators that distil or capture the inertia of a set of variables (characteristics) in a single dimension, a new variable that catalyses it all into one indicator.

In our case, into what we claim is an indicator of the depth of RTAs.

The relative position of an RTA on the indicator, which is a continuous variable, is going to be given by the interactions of the correlations between all characteristics, namely, provisions in our analysis.

To obtain this kind of indicators, [START_REF] Orefice | Deep Integration and Production Networks: An Empirical Analysis[END_REF] 1 "Principal component analysis is a statistical technique that linearly transforms an original set of variables into a substantially smaller set of uncorrelated variables that represents most of the information in the original set of variables. Its goal is to reduce the dimensionality of the original data set because a small set of uncorrelated variables is easier to use in further analysis than a larger set of correlated variables." Dunteman (1989, 7) "If the variables are highly correlated, then we can linearly transform the p correlated variables into a smaller set of k uncorrelated variables, such that the k (Dür et al., 2014) compute a Rasch indicator, which has the advantage of previously assuming that only one dimension is defined by the observations of the dataset. It presents some setbacks too. Special software must be used to obtain a Rash indicator.

Given our purpose of finding an indicator of deep integration that stems from the first dimension of a component determination technique, we prefer an indicator obtained from a Multiple Correspondence Analysis (MCA) procedure. This procedure is equivalent to a principal component analysis PCA, but is more suitable for categorical variables, as PCA is best prescribed for continuous variables [START_REF] Cahuzac | Stata par la pratique : statistiques, graphiques et éléments de programmation[END_REF]. MCA is set out to be used with categorical variables. Binomial variables, as the kind we face in our analysis, are a particular kind of categorical variables. MCA is used to detect and represent underlying structures in a data set and arranges data as points in a set of dimensions. [START_REF] Le Roux | Series Quantitative Applications in Social Sciences[END_REF].

The MCA we perform on the traditional provisions under the competence of the WTO (WTO+) shows that a great deal, equivalent to more than 85% of the inertia is explained by the first dimension. We relate this dimension to a measure of deep integration. As a MCA procedure does not predefine the sense of the relationship, we review its sign to be able to correctly introduce the data in the gravity model so that the shallowest agreements in the MCA indicator take on lowest valuations. Hence, an increase in the index means move on a higher depth of integration.

Likewise, to explore the impact of deeper agreements on the case of WTO non-traditional provisions we run a MCA for WTO-X and also for our restricted WTO-Xr provisions, namely, excluding agriculture, IPR and Investment. This time about 89% of the inertia is explained for the first dimension. 4. Econometric Specifications

The international trade gravity theory [START_REF] Tinbergen | Shaping the World Economy: Suggestions for an International Economic Policy[END_REF] claims that bilateral international trade flows from country i to country j, for a given year t, X ijt , depend positively on the size of both economies y it and y jt respectively, and negatively on a set of trade cost variables t ijt .

derived variables, if considered as independent variables, will maximize the prediction of the original p variables. The k derived variables which maximize the variance accounted for the original variables are called principal components". Dunteman (1989, 5).

Anderson and Van Wincoop (2003) provide us with a micro funded mathematical approach to better estimate the gravity equation. We keep here their main set of equations as the starting point to present the econometric model specification. More details about the Anderson and Van Wincoop structural gravity model are presented in the appendix.

ሺ1ሻ ݔ = ݕ ݕ ݕ ௪ ቆ ݐ ௧ ܲ Π ቇ ଵିఙ Where ሺ2ሻ Π = ൮ ቌ ݐ P ൘ ቍ ଵିఙ ߠ ൲ ଵ/ሺଵିఙሻ and ሺ3ሻ ܲ = ቌ ൭ ݐ Π ൗ ൱ ଵିఙ ߠ ቍ ଵ/ሺଵିఙሻ
Here, multilateral resistance for countries i and j (P ୧ and Π ୨ ሻ are non-observable variables.

As we don't have data for P i and Π j , the so-called multilateral resistance terms from equation (1), it is usual to introduce fixed effects from importer and exporter to first avoid endogeneity due to unobservable heterogeneity and then to partially control for omitted variable bias derived from multilateral resistance2 .

To disentangle the impact of the depth of the RTA, we regress, bilateral trade flows on a set of indicators of depth by the means of a Poisson specification. Poisson Pseudo Maximum Likelihood PPML has been positioned by [START_REF] Silva | The log of gravity[END_REF][START_REF] Vicard | Determinants of successful RTAs[END_REF] as the most suitable method to estimate a gravity equation. This method deals with the bias caused by the presence of many zeros in bilateral international trade flows data, and is also robust to heteroscedasticity.

Our depth indicators, which are our variables of interest, are tested in three different main specifications: in levels as factor variable and in logarithms. Because the log of 0 is not defined, to compute logarithms for our depth indicators we add 1 to the variable Now, in the pursuit of our goal to disentangle the effect of RTAs heterogeneity we resort to the following four specifications.

Our first specification eq. ( 4) allows us to include in levels our different kinds of depth indicators: additive, MCA or Rasch. We use the subscript m to indicate the kind of indicator we estimate (level, logarithmic or mca) :

ሺ4ሻ ܺ ௧ = ߚ + ߚ ଵ _ + ߚ ଶ ܾ݈݅݊ ௧ + ߚ ଷ ܾ݈݅݊ ௧ + ߚ ସ ݐݏ݈݅݀݊ ௧ + ߮ + ߙ ௧ + ߙ + ߙ + ݑ ௧
Where Z is a vector of other control variables that help us minimize possible bias, composed of:

݈݊ ௧ , ݈݊ ௧ , ݃݅ݐ݊ܿ ௧ , 9‪ℎݐ݁_݈݃݊ܽ݉ܿ ௧ , 54݈ܿ ௧ , ܧܦܥܱ ௧ , ܧܦܥܱ ௧ , ܶܶܣܩ ௧ and ܶܶܣܩ ௧ .
And, φ is a vector of coefficients to be estimated concerning our other control variables. Definitions and sources are available in appendix B and D.

As we are accounting for time invariant country fixed effects, the inclusion of variable as country surface, insular or landlocked status are redundant. α ୲ Is a fixed effect for years and ߙ and ߙ are respectively time-invariant fixed effect for exporter and importer countries. Finally, ݑ ௧ is an idiosyncratic error term.

The interpretation of the coefficient of indicator for deep integration in levels, as above, is not straightforward. What do we mean by saying that we increase a depth additive indicator by one unit? What provision do we really change? Similarly, as our MCA and Rasch indicators ranges are low, an increase of one unit on them is also hard to evaluate. One solution is to introduce our indicator in logarithmic form, that way we can reason in terms of percentage variations. We chose to add 1 to the index before taking logarithm to deal with zeros, see eq. ( 5) specification:

ሺ5ሻ ܺ ௧ = ߚ + ߚ ଵ [ + _ ] + ߚ ଶ ܾ݈݅݊ ௧ + ߚ ଷ ܾ݈݅݊ ௧ + ߚ ସ ݐݏ݈݅݀݊ ௧ + ߮ + ߙ ௧ + ߙ + ߙ + ݑ ௧
Next, the econometric specification of Eq (6) introduces our additive indicators of depth for WTO, WTO-X and DESTA as factor variables. To address this point we create a dummy variable for every range of RTAs by the number of provisions they possess. As we discussed before, some ranges of provisions present a limited number of RTAs, particularly for WTO, WTO-X, consequently, we also test this specification by regrouping RTAs in fewer ranges.

ሺ6ሻ ܺ ௧ = ߚ + ߚ ଵ ܾ݈݅݊ ௧ + ߚ ଶ ܾ݈݅݊ ௧ + ߚ ଷ ݐݏ݈݅݀݊ ௧ + ߮ + ߜ ିଵ ିଵ ଵ __ + ߙ ௧ + ߙ + ߙ + ݑ ௧
To try to identify possible nonlinearities like diminishing or increasing returns we resort to eq (7) where we test our additive indicators on a quadratic form.

ሺ7ሻ ܺ ௧ = ߚ + ߚ ଵ ܾ݈݅݊ ௧ + ߚ ଶ ܾ݈݅݊ ௧ + ߚ ଷ ݐݏ݈݅݀݊ ௧ + ߮ + ߚ ସ _ + ߚ ହ _ + ߙ ௧ + ߙ + ߙ + ݑ ௧

Results

This section presents the results of our regressions procedures. First, we discuss our findings for additive indicators in level and logarithmic form for WTO+, WTO-X and DESTA (Figure 4). Afterwards, Figures 5, 6 and 7 resumes results for the factor variable specification of the depth indicators respectively for WTO+, WTO-X and DESTA. The right side of these figures presents results for regrouped ranges of provisions. Finally, Figure 8 deploys our estimations for distilled depth indicators of the MCA and Rasch family in levels, logarithmic and quadratic form.

• Additive Indicators

Our interest variables here are: ad_WTO, this is an additive index of provisions under the regular WTO framework. It takes values from 0 (no RTA) to 11 for the flows impacted by the deepest RTAs. Notice that some agreements like ASEAN don't present any provisions.

For convention, the index stars in 1, just for signing a free trade agreement, 2 if it presents one provision and so forth; ad 2 _WTO and ln_ad_WTO are its quadratic and logarithmic form. Likewise, ad_WTO_X is an additive index of provisions out of the regular WTO framework, it takes on values from 0 to 32. Again the index starts in 1 for couples just signing a RTA, 2 if it presents one provision and so forth; ad 2 _WTO_X and ln_ad_WTO_X are its quadratic and logarithmic form. Last but not least, ad_DES is an additive index produced from Dür et al. (2014) DESTA data. It varies between 0 and 8 provisions and ad 2 _DES and ln_ad_DES are its quadratic and logarithmic form. Variables in level follow eq. 4 and in logarithms eq. 5 specifications.

A positive and significant effect was found for every specification. One possible interpretation for the elasticity in the logarithmic specification could be that an increase of 10% in the number of traditional WTO provisions increase bilateral trade around a 2.5%. A slightly lower effect can be attributed to an increase in non-traditional WTO-X provision.

When tested in their quadratic specification, additive indicators show the presence of decreasing returns on the process of integration.

The results represented in Figure 5 and 6 come from the transformation of our additive indicators ad_WTO+ and ad_WTO-X into factor variable as in eq. ( 6). Figure 5, focus on the traditional WTO+ provisions and Figure 6 on WTO-X provisions. This procedure consists in generating 12 dummies. As we can see in figure 1 we are working with 10 different provisions under the WTO+ framework.

A positive and significant effect was found for every specification. One possible interpretation for the elasticity in the logarithmic specification could be that an increase of 10% in the number of traditional WTO provisions increase bilateral trade around a 2.5%. A slightly lower effect can be attributed to an increase in non-traditional WTO-X provision. When tested in their quadratic specification, additive indicators show the presence of decreasing returns on the process of integration. The results represented in Figure 5 and 6 come from the transformation of our additive indicators ad_WTO+ and ad_WTO-X into factor variable as in eq. ( 6). Figure 5, focus on the traditional WTO+ provisions and Figure 6 on WTO-X provisions. This procedure consists in generating 12 dummies. As we can see in figure 1 we are working with 10 different provisions under the WTO+ framework.

Our reference category is derived from the bilateral flows without agreements, for instance Colombia -Morocco. WTO+ dataset contains agreements like ASEAN, PAFTA, Russian-Ukraine, Ukraine-Kazakhstan, and Ukraine-Turkmenistan that do not present any of the ten provisions considered in figure 1. Yet, we proceed to treat these agreements as presenting 1 provision (tariff reduction). This way we could tell them apart from the bilateral flows without agreement that are codified with 0 provisions. By doing this we had to add a unit to the additive index for all other agreements. For instance, agreements that included 1 out of figure 1 provisions now take on 2 provisions; agreements with 2 provisions take on 3 and so forth until 11 provisions for the deepest agreements. To avoid the dummy variable trap we have to exclude one of our additive index dummies. We decide to omit ad_WTO1, which is the dummy affecting all bilateral flows without agreements. Although we can see a predominantly positive result for RTAs, the grouping of 12 categories doesn't let us easily appreciate that more provisions gradually generate more trade. The reason could be that we don't have enough RTAs for each of the 12 categories; consequently a more aggregated grouping was needed to fully capture this behaviour.

Here, it's important to make clear that our results are sensitive to the ranges we select, and they show more coherent results with smaller ranges. Treating the WTO+ additive indicator as a factor variable regrouped in five successive ranges as in the right side of Figure 5 shows us clearly that in so far as RTAs include more and more provisions they tend to have a bigger impact on bilateral trade flows.

To analyse WTO-X additive indicator as factor variable we followed the same procedure described above, so we add 1 to the original WTO-X additive index to avoid having RTAs with 0 WTO-X provisions. This way we preserve our comparison group as the bilateral flows without agreements. We generated dummy variables for 7 ranges and for 4 ranges. The results are presented in figure 6. Although all our results are positive, we don't achieve here the same conclusive result we got for WTO+. Figure 3 let us see that most of the RTAs are in the sallowest bound of provisions, which could lead us to treat new grouping solutions. Continuing with the additive approach, we pass here to test the same phenomenon that in Figure 5 As before in the WTO+ and WTO-X cases we assign a 1 to the agreements that appear in DESTA dataset codified with 0 provisions. It could be understood as a provision common to all agreements to remark the fact that they all negotiate tariffs.

Here we transform ad_DES, an additive indicator based on DESTA classification of the provisions, into factor variable. We test first for the 8 original ranges on left side and then for 4 grouping ranges on the right side of Figure 7. Again, a more aggregated grouping of provisions permit us better appreciate the positive effect of deeper agreements. Confirming our findings that deeper RTAs have a bigger impact in bilateral trade than shallow ones, Figure 7 let us see that introducing DESTA depth additive indicators in our gravity equation as a factor variable, especially with a reduced grouping of RTAs, results in a pattern that is coherent with those obtained from WTO database when we tested them also as factor variable. See Figure 5 and 6 above. • Distilled Indicators This section presents the results for a set of distilled deep integration variables, obtained from the first dimension of a multiple correspondence analysis MCA procedure, as well as a set of variables produced from the Rasch methodology computed by Dür et al. with DESTA inputs that we integrate in our gravity model. We also explore the possibility of nonlinearities in the process of trade integration by introducing quadratics terms on our MCA indicators for WTO and WTO-X provisions, as well as on Rasch indicators, see Figure 8. The Rasch index in Figure 8 is positive and significant. When tested in their quadratic form it suggests the presence of diminishing returns as trade integration goes deeper. Because Rasch indicators are produced from a provisions database DESTA that is closer to the set of provisions embodied in the WTO+ framework of negotiation than to the WTO-X set of provision, this result is coherent with what we find for our MCA indicators on a quadratic specification.

Conclusion

This chapter investigates the hypothesis that deeper RTAs contribute more to increase bilateral trade than shallow ones. Applying the PPML method of estimation on a gravity equation that tested different indicators for the depth of the agreements we have not found enough evidence to refuse this hypothesis. Deep integration indicators were computed from two different data sets: one provided by the WTO and the other known as WTI-DESTA. The indicators for deep integration were tested in different specifications. They were plugged respectively into the gravity equations in levels, quadratic and logarithmic form. Besides, for the additive indicators they were tested as factor variable too.

Trials to link provisions, individually, with a bigger likelihood to increase bilateral trade, as we did in the previous chapter, present many flaws and might not be robust enough.

We are now more aware that not all RTA are equal, and that their heterogeneity plays an important role to explain bilateral trade flows. This could imply that estimations on the average effect of PTA on trade interpretation should be nuanced as its effect will depend on the dose of the treatment. The average treatment effect of an RTA is around 0.4. It means the average effect for the whole number of observations of bilateral trade flows; not the effect of an average RTA because we don't really know for sure what an average RTA should be.

Consequently, our findings tell us that a bigger dose of integration bears a more positive impact on trade than just the application of a shallow agreement. Additive indicators presented as factor variable contribute greatly to clearly capture this behaviour. Hence, if the intention of signing a RTA is to increase trade, now we know that a deeper agreement will work better, at least, up to a certain limit. This chapter also contribute to clarify the question about the importance of other provisions related to trade but out of the traditional WTO framework of negotiation to expand trade. It shows that to introduce more provisions is profitable, in terms of trade creation.

However, the quadratic specification of the MCA and Rasch indicators suggests that as we advance in the process of integration, in or outside of the WTO traditional framework of provisions, the return of further liberalization on trade is decreasing. This could mean that the persistence in some developing countries of certain low standards, for instance, in environment protection, labour market regulation or IPR should be generating more international trade, but at the expense of other laudable objectives.

What does deeper really means continue to be a challenge to better define. A more reliable deep integration indicator should present the European Union integration model as the deepest or very close to the deepest. Meanwhile, although not completely accurate, these depth indicators present enough power to give us good clues about the direction of the impact of the heterogeneity of the agreements on trade.

In the end, our research results for different indicators of the depth of RTAs have allowed us to confirm that deeper RTAs promote trade more than shallow ones. A 10% increase on a measure of the depth of the integration increases bilateral international trade flows around a 4.0%.

More research is on this field will be worthwhile specially to try to identify which provisions or combinations of provisions produce a higher impact on trade creation.

ad2_DES : is ad_DES squared.

ln_ad_DES : is the natural logarithm of (1 + ad_DES)rasch_DES : is an index based on the rash latent trade analysis from DESTA team that captures the depth of the integration. rasch2_DES : is rasch_DES squared. ln_rasch_DES : : is the natural logarithm of (1 + rasch_DES). 
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• Where P j is the consumer price index of j given by,
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• Market clearance as a consequence of the general-equilibrium structure implies:
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• Where
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• Substituting the equilibrium scaled prices into (7), we obtain:

• ሺ11ሻ ܲ = ቌ∑ ൭ ݐ Π ൗ ൱ ଵିఙ ߠ ቍ ଵ/ሺଵିఙሻ
• From ( 10) and ( 11) we obtain:

• ሺ12ሻ ܲ ଵିఙ = ∑ ܲ ఙିଵ ߠ ݐ ଵିఙ , ∀ ݆ ,
• The gravity equation then becomes:

• ሺ13ሻ ݔ = ௬ ௬ ೕ ௬ ೢ ൬ ௧ ೕ ஈ ೕ ൰ ଵିఙ
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 4 Figure 4 -Deep Integration: Additive indicators in levels, logs and quadratic form for WTO+, WTO-X and DESTA. PPML estimator.
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 5 Figure 5 -Deep Integration: Additive indicator as a factor variable from WTO+.Divided into 12 and 5 ranges. PPML estimator.
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 6 Figure 6 -Deep Integration: Additive indicator as a factor variable for WTO-X provisions: divided into 7 and 4 ranges. PPML estimator.
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 7 Figure 7 -Deep Integration: Additive indicator as a factor variable from DESTA: divided into 9 and 4 ranges. PPML estimator.

. WTO (2011) Research division for the World Trade Report

  

	WTO-X	
	Agriculture	Innovation policies
	Anti-corruption	Investment measures
	Approximation of Legislation	IPR
	Audiovisual	Labour market regulation
	Competition policy	Mining
	Consumer protection	Money laundering
	Cultural cooperation	Movement of capital
	Data protection	Nuclear safety
	Economic policy dialogue	Political dialogue
	Education and training	Public administration
	Energy	Regional cooperation
	Environmental laws	Research and technology
	Financial assistance	SMEs
	Health	Social matters
	Human rights	Statistics
	Illegal immigration	Taxation
	Illicit drugs	Terrorism
	Industrial cooperation	Visa and asylum
	Information society	

Provisions Negociated in PTAs

  

	Figure 2
	Source: Orefice & Rocha (2013), Horn et al. (2010). WTO (2011) Research division for the
	World Trade Report.
	It is noteworthy to point out that TRIPs and IPR are closely related, as well as TRIMs and
	investment measures, being at the same time negotiated under and outside the scope of WTO.

WTO+ Policy Areas Negociated in PTAs

  

	Anti-dumping
	Countervailing Measures
	GATS General Agreement on Trade in Services
	Public Procurement
	Sanitary and Phytosanitary Measures
	State Aid (Subventions)
	State Trading Enterprises
	Technical Barriers to Trade
	Trade Related Aspects of Intellectual Property Rights TRIPs
	TRIMs Trade-Related Investment Measures

and DESTA: Number of RTAs and Number of associated bilateral trade flows by number of provision and regrouped number of provisions WTO+ WTO-X DESTA

  

								WTO+, WTO-X												
	Number			Regrouped			Number			Regrouped			Regrouped			Number			Regrouped		
	of	# RTAs	# Flows	range of	# RT As	# Flows	of	# RTAs	# Flows	range of	# RT As	# Flows	range of	# RT As	# Flows	of	# RTAs	# Flows	range of	# RTAs	# Flows
	provisions			provisions			provisions			provisions			provisions			provisions			provisions		
	1	5	1,036 1--3	14	6,804	1	11	5,598	1--5	38	13,458	1--10	77	16,811	1	25	4,504 1--3	136 21,095
	2	3	1,588 4--6	22	11,272	2	8	4,246	6--10	39	3,353	11--20	15	16,817	2	43	6,317 4--6	93 26,601
	3	6	4,180 7--9	37	13,396	3	4	232 11--15	11	10,339 21--37	11	5,162	3	68	10,274 7--8	40	3,186
	4	7	6,244 10--11	30	4,362	4	7	1,198 16--20	4	6,478				4	34	8,461			
	5	7	902				5	8	2,184 21--26	5	2,268				5	33	4,962			
	6	8	4,126				6	5	242 27--37	6	2,894				6	26	13,178			
	7	9	8,672				7	8	2,133							7	26	1,233			
	8	17	4,030				8	8	80							8	14	1,953			
	9	11	694				9	14	864												
	10	14	4,104				10	4	34												
	11	16	258				11	2	58												
							12	4	4,718												
							13	2	282												
							14	2	3,615												
							15	1	1,666												
							16	1	810												
							17	1	1,800												
							18	0	-												
							19	0	-												
							20	2	3,868												
							21	3	1,200												
							22	1	594												
							23	0	-												
							24	0	-												
							25	0	-												
							26	1	474												
							27	1	594												
							28	3	1,442												
							29	0	-												
							30	1	534												
							31	0	-												
							32	1	324												
							33	0	-												
							34	0	-												
							35	0	-												
							36	0	-												
							37	0	.												
		Total	Total		Total	Total		Total	Total		Total	Total		Total	Total		Total	Total		Total	Total
		103	35,834		103	35,834		103	38,790		103			103	38,790		269	50882		269	50,882

  develop a Principal Component Analysis (PCA) indicator. But this methodology is primarily conceived to deal with continuous variables (see Cahuzac, E. & Bontemps, C.; 2008) 1 .

  and 6, but with data coming from DESTA of the World Trade Institute WTI. DESTA additive index is based on 7 general provision: General Agreement on Trade in Services Gats, Sanitary and Phytosanitary Measures sps, State Aid (Subventions) stateaid, State Trading Enterprises ste, technical barriers to trade tbt, Trade-Related Investment Measures trims, Trade Related Aspects of Intellectual Property Rights trips.

  Deep Integration Distilled Indicators : MCA and Rasch indicators in levels quadratics and log. PPML estimator.

	Xij ad2_DES 0.170*** ad3_DES -0.189*** ad4_DES 0.466*** ad5_DES 0.385*** ad6_DES 0.455*** ad7_DES 0.528*** ad8_DES 0.496*** ad9_DES 0.560*** lnPIBi 0.735*** lnPIBj 0.651*** lndist Constant 5.611*** Observations 587,654 R-squared 0.903 Exporter FE YES Importer FE YES Country-pair FE NO Time FE YES Time Varying Exporter FE NO Time Varying Importer FE NO Figure 8 -Robust standard errors in parentheses *** p<0.01, ** p<0.05, * p<0.1 ad2b_DES 0.264*** Xij ad3b_DES 0.428*** ad4b_DES 0.531*** 0.733*** 0.647*** -0.764*** 8.103*** 587,654 0.9 YES YES NO YES NO NO

Time-varying fixed effects can be introduced into the gravity equation to better account for multilateral resistance. Nevertheless, we do not control for time-varying fixed effects in this paper due to computational limits that stem form the size of the dataset and the software we use.

Regarding traditional WTO policy areas, the MCA indicator for the first dimension of the inertia captures 85.6%. It captures 88.8% of the inertial in the case of WTO-X provisions. We also compute an MCA for WTO-X excluding agriculture, investment and IPR, from the set of provisions presented in Figure2. The first dimensions of this restrained MCA accounts for 89.7% of the inertia.

Concerning the MCA 3 approach we have developed two separate set of indicators, the first based on WTO traditional provisions and the second based on WTO-X provisions. We have tried specifications in levels, logarithms and quadratics to test the sensibility of these indicators.

We use the character r at the end of the name of three WTO-X mca deep indicator variables mca_WTO_Xr, mca 2 _WTO_Xr and ln_mca_WTO_Xr to make clear that these variables are restrained. In other words, the MCA first dimension, here doesn't take into account agriculture, investment and IPR, because these provisions are in a certain way treated under the traditional WTO framework, and is important to clarify if their inclusion is sensible.

Here, our interest variables are the following: mca_WTO and mca_WTO_X, which are MCA index obtained from their first dimension of inertia which captures the RTA degree of depth based on the number and combination of traditional WTO+ and WTO-X provisions they respectively embody; mca 2 _WTO and mca 2 _WTO_X are their squared forms and ln_mca_WTO and ln_mca_WTO_X are their natural logarithms. Rasch variable names follow these same conventions.

Turning to estimation results, these are congruent with a positive and significant impact for the MCA indicators on trade, and they suggest the presence of decreasing returns in the process of deepening integration no matter if the set of provisions negotiated are inside or outside of the framework of the WTO.

The exclusion of agriculture, investment and IPR from our MCA calculations doesn't change the sign or the significance of these indicators, but it increases the size of the coefficients in all specifications, see Figure 8. This could suggest a negative impact of some of these three provisions or their combination on trade.

Appendix A : Depth Indicator Variable Definitions ad_WTO : additive index of provisions under the regular WTO framework, takes on values from 0 to 11. Note: some agreements like asean doesn't present any of the provisions, so the index stats in 1 for just signing a free trade agreement, 2 if it presents one provision and so forth ad2_WTO: is ad_WTO squared ln_ad_WTO: is the natural logarithm of (1+ ad_WTO).

ad_WTO_X : additive index of provisions out of the regular WTO framework, takes on values from 0 to 32. Note: some agreements like ASEAN don't present any of the provisions, so the index stats in 1 for just signing a free trade agreement, 2 if it presents one provision and so on. ad2_WTO_X: is ad_WTO_X squared ln_ad_WTO_X : is the natural logarithm of (1+ ad_WTO_X) . mca_WTO : is a multiple component analysis index from its first dimension of inertia that captures the free trade agreements degree of depth based on the number and combination of traditional WTO provisions it presents. mca2_WTO : is mca_WTO squared. ln_mca_WTO : is the natural logarithm of (1+ mca_WTO). mca_WTO_X : is a multiple component analysis index from its first dimension of inertia that captures the free trade agreements degree of depth based on the number and combination of provisions it presents out of the traditional WTO framework. mca2_WTO_X : is mca_WTO_X squared. ln_mca_WTO_X : is the natural logarithm of (1+ mca_WTO_X). mca_WTO_Xr : is a multiple component analysis index from its first dimension of inertia that captures the free trade agreements degree of depth based on the number and combination of provisions it presents out of the traditional WTO framework, it doesn't include agro, ipr and investment as they are comomly negotiatited under the WTO framework. mca2_WTO_Xr : is depth_mca_WTO_Xr squared. ln_mca_WTO_Xr : : is the natural logarithm of (1 + mca_WTO_Xr). ad_DES : is an additive indicator based on DESTA classification of the provisions that are present in the agreements

Appendix B: Gravity Model List of Variables

expoij : value of the fob merchandise exports from country i to country j in dollars lnxij : natural logarithm for usd fob exports values from country i to country j.

lnpibi : natural logarithm for usd current gdp from country i lnpibj : natural logarithm for usd current gdp from country j lnpopi : natural logarithm for the population of country i lnpopj : natural logarithm for the population of country j lndist : natural logarithm for distance between I and j lnpopi : natural logarithm for population i lnpopj : natural logarithm for population j contig : 1 if there is a common land frontier between i and j -comlang_eth9 : 1 if at least 9% of the pair population share the same language -col45: 1 if both countries were under a colonial relationship before 1945.

cci : numerical code for exporter country ccj : numerical code for importer country gatti : 1 if country if belongs to the GATT gattj : 1 if country if belongs to the GATT rta : 1 If both countries share a free trade agreement.

ocdei : 1 if the country belongs to the OCDE ocdej : 1 if the country belongs to the OCDE α ୲ Is a fixed effect for years and -ߙ and ߙ are respectively time-invariant fixed effect for exporter and importer countries.

-ݑ ௧ is an idiosyncratic error term.

Appendix C: Gravity Model Data Set: List of Countries and their codes

These countries were selected mainly on the basis of their export's and GDP data availability. To avoid selection bias we verify that enough heterogeneity was granted, so the list includes countries of different size, development level, cultural profile, geographical position, etc. -OCDE membership: constructed by the author based on the Organisation de coopération et de développement économiques OCDE (2013) information.

Appendix E: Micro-foundation of the gravity model mathematical development by Anderson-Van Wincoop (2003).

Assumptions

• Homothetic CES (constant elasticity of substitution) consumers' preferences.

• Unitary income elasticity.

• Goods are differentiated by place of origin • Each region is specialized in the production of only one good • The Supply of each good is fixed.

• Prices differ between locations due to trade cost.

• Trade costs (shipping, transport and others) are borne by the exporter.

• For each good shipped from i to j the exporter incurs export cost t ij -1 • All supply prices p i are equal to 1 and so the scaled price

⁄ is region j's income share.

• ݀ ݏ݅ ݐℎ݁ ݁ܿ݊ܽݐݏ݅݀ ݊݁݁ݓݐܾ݁ ݅ ܽ݊݀ ݆ , b ij is 1 for a same country border and one plus a tariff when i and j are different countries. • ሺ5ሻ ∑  ܿ = ݕ , ݐℎ݁݊  =  ݐ Equation (6) shows nominal demand for country i goods by country j consumers satisfying maximization of (4) subject to (5)