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Introduction 

In this paper, we analyze potential costs and benefits of Ukraine signing a free trade agreement 

(FTA) with the European Union (EU) and compare them with the costs and benefits of joining 

the Customs Union (CU) of Belarus, Kazakhstan, and Russia. We look at this question from the 

perspectives of Ukrainian exports, since Ukraine is an open economy that is highly exposed to 

external shocks. 

Regional trade agreements (RTA) play a prominent role in promoting free trade. At the 

same time, they introduce distortions into the multilateral trade system under the WTO umbrella, 

because they provide advantages for some trading partners over the others. Therefore, the choice 

of the optimal policy of the regional integration should weight all benefits of trade creation 

within the RTA against the costs of trade diversion outside the RTA. 

The policy choices that Ukraine is facing are mutually exclusive, since the trade policy 

within the Customs Union is not compatible with the WTO commitments of Ukraine and with 
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the parameters of the FTA with EU, which had already been finalized in 2012. Average tariff 

protection within the CU in 2012 was 10 percent (Shepotylo and Tarr, 2012), while the current 

average WTO binding rates in Ukraine are only 5 percent; the parameters of the FTA with EU 

are even less protective, which would cause even stronger disagreements in the tariff schedules. 

Moreover, technical and phyto-sanitary standards in the EU and the CU are different; therefore, 

it would be extremely hard to harmonize the Ukrainian standards with both of them. 

Shepotylo (2010) has analyzed similar question looking at the period 2001-2007. The 

analysis indicates that Ukraine would benefit both from deeper regional integration with the 

Commonwealth of Independent States (CIS) or from regional integration with the EU countries, 

however, the benefits are higher under the EU integration strategy. The benefits of the EU 

integration relative to the CIS integration are twofold. Higher aggregate trade is one of them – 

the EU integration would have increased exports in 2004-2007 by 10%, while the deeper CIS 

integration would have increased exports by 4%; but, more importantly, higher export 

diversification under the EU integration scenario would reduce risks of idiosyncratic terms of 

trade shocks and increase probability of the higher economic growth in the future. The higher 

export diversification is achieved because of the rapid expansion of manufactured goods exports 

– the share of manufactured goods would have been 26% under the EU scenario and only 16% 

under the CIS scenario- and consequent reduction of the share of raw and processed materials in 

total exports. 

Export restructuring directed towards more complex, higher value added products is 

desirable for two reasons: first, it diversifies the economy and better protects against negative 

terms of trade shocks; second, production of high value added products is associated with higher 

future economic growth (Hausmann, Hwang, and Rodrik, 2007). The evidence suggests that the 

benefits of the EU integration would have come not from the EU accession per se but from the 

gradual process of reforms, economic restructuring, and behavioral changes in the bilateral trade 
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relationships with its trading partners. The initial losses from breaking the trade relationships 

with other CIS countries would be more than compensated later along the development path. 

It is extremely important to revise the conclusions of Shepotylo (2010) in order to 

account for the new economic reality. Over the last 5 years, the policy options and economic 

environment within the CIS and FTA EU countries have changed substantially. First, Belarus, 

Kazakhstan, and Russia have formed a customs union and moved away from the idea of the free 

trade over the whole CIS area. Second, the ongoing economic crisis hit the EU countries 

particularly hard, leading to underperformance of the EU countries relative to emerging markets. 

Several other studies carried out the analysis of the costs and benefits of FTA EU vs. the 

CU integration for Ukraine. Eurasian Development Bank (EADR, 2012) within the framework 

of the computable general equilibrium (CGE) model compared various policy options for 

Ukraine. They concluded that the FTA with the CIS countries, signed and ratified by Ukraine in 

2012, would have a very small impact on Ukrainian exports because it just preserved the status 

quo. Joining the CU would have the positive effect for the Ukrainian exports, resulting in 1 

percent increase in GDP. Signing FTA EU would have a negative effect on Ukrainian economy 

resulting in 1.5 reduction of GDP. However, the FTA EU scenario in their study consisted of two 

parts: first, Ukraine would reduce trade barriers with the FTA EU countries; second, CU 

countries would introduce new tariff and non-tariff barriers against the Ukrainian exports. To be 

consistent, the study should have separated the two effects. In addition, when considering the CU 

scenario, the study did not take into account the consequences of worsening the trade 

relationships with 158 WTO members, because the CU trade policy is not compatible with the 

WTO commitments of Ukraine. Institute for economic research and policy consulting (IER) had 

a number of studies related to the EU integration of Ukraine and comparison of the trade policy 

options. IER (2010), after careful analysis of the costs and benefits of signing the deep and 

comprehensive FTA with the EU, concluded that the benefits would exceed the costs in the long 

run. In a follow-up analytical study, IER (2011), using the CGE model, concluded: “The results 
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of the quantitative assessment confirm our analytical findings and show advantage of the FTA 

with the EU over the RBK CU integration. The establishment of a DC FTA with the EU would 

clearly be in the economic interest of the country. Ukraine’s exporters would have a better access 

to a large and stable market and, at the same time, Ukrainian companies would be able to import 

advanced capital goods at lower prices, thus improving their competitive position.” 

Given contradictory results, it is important to look at this question from the alternative 

methodological standpoint and making a more valid comparison, because the CGE results 

depend crucially on the assumptions that the policy change does not change deep underling 

economic relationships. In addition, the CGE modelling approach assumes that the economy is 

rested in a stable steady state and the policy changes only marginally disturb the economy. As 

we argue, these assumptions are too strong, because the resolve of policy uncertainty, caused by 

the current and prolonged state of indecision, may lead to radical behavioral changes in 

expectations, leading to inflow of foreign direct investment (FDI) and surge of deep vertically 

integrated linkages. 

We base our study on the gravity model approach using the historical data for countries 

that joined either FTA with EU or CIS regional trade agreement. The CGE models are not able 

to catch deep structural changes, but historical data, take into account all changes that follow the 

policy shift. Our main identifying assumption is that there is a behavioral difference in trade 

patterns of the EU countries relative to the countries of the CU. To capture the behavioral 

differences, we separately estimate the gravity model for the countries of the FTA EU zone (EU 

countries, Turkey and other countries that have a free trade agreement with the EU) exports to 

138 destination countries in 2001-2011, and for the CIS countries exports to 138 destination 

countries in 2007-2011. We further predict the Ukrainian exports based on the results for the two 

different samples and compare them in order to assess the differences in the export patterns. 
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The novelty of our study comes with several methodological improvements, both on 

theoretical and empirical grounds. First, to predict a “normal” or potential level of export of 

Ukraine, we estimate a gravity model on a large sample of bilateral exports between all 

countries, for which data are available. Second, the analysis takes into account potential 

expansion of Ukrainian exports along two margins of trade. We consider potential export growth 

of existing items of Ukrainian export (intensive margins) and export growth of new products 

produced in Ukraine that have not been exported to other countries before (extensive margins). 

In order to achieve this goal, we look at disaggregated exports for product categories rather than 

the aggregated export. The estimation procedure deals with zero trade flows and firm-level 

heterogeneity, problems that considerably complicate the estimation of the gravity model for 

disaggregated data, by explicitly modeling the selection of firms into exporters and non-

exporters and the decision of the exporters on export volumes. To account for that, we closely 

follow the methodology developed by Helpman, Melitz, and Rubinstein (HMR, 2008) which 

deals with zero trade flows and hetherogeneity of firms, further refined for a disaggregated panel 

data case by Shepotylo (2010). In addition, we take into account structural elements of the 

gravity equation by controlling for the multilateral resistance term, applying the linearization 

method suggested by Baier and Bergstrand (2009). Unlike the HMR method, we exploit both 

cross-sectional and time dimensions of the data to capture dynamic effects of trade. 

The results presented in this paper have several caveats. First, comparison of actual 

exports with the counterfactual scenarios is less reliable than comparison across the 

counterfactual scenarios. Second, more aggregated results have lower level of uncertainty. 

Therefore, we usually present results aggregated over (or averaged across) one or more 

dimensions of trade data. Finally, the results are not intended for a short-term forecast, but 

should be rather used as indicators of the long-run effects. Their interpretation is as follows. 

Suppose that Ukraine has signed the FTA with EU in 2009. Taking into account all observable 

characteristics of Ukraine, such as size of the economy, population, structure of economy, 
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geographical location, national governance quality and effectiveness, what would be the level of 

Ukrainian export of product k to country j, if Ukraine, in all other respects, would behave as a 

typical country-member of the FTA EU? That would involve removal of the trade policy 

uncertainty, stronger integration of domestic companies into the global supply chains, increase in 

foreign direct investments from the EU countries. 

Our main results are as follows. First, the actual exports of Ukraine are far below their 

potential, based on performance of both CU countries and FTA EU countries. Based on 2011, 

the export of Ukraine would have been 98 billion US dollars under the EU scenario, 91 billion 

US dollars under the FTA EU scenario, and 72 billion US dollars under the CU scenario. All 

these numbers should be compared with the actual 68 US dollars of Ukrainian export in 2011. 

Second, the differences between the CU scenario and the FTA EU scenario are small in the 

beginning, but start to diverge very rapidly over time. Third, the full integration under the EU 

scenario would lead to higher export potential. Fourth, any scenario predicts that Ukraine 

severely underperforms in its trade with both CIS and EU countries, while its export to the rest 

of the world is in line with the prediction of the model. These results are consistent with the 

theory that the unresolved trade policy uncertainty in trade relationships with the CIS and EU 

countries severely hurts the Ukrainian export potential to those countries, while there is no trade 

policy uncertainty in the Ukrainian relationship with the rest of the world. The expected long run 

gains in Ukrainian exports to all countries under the CU scenario are equal to 17.9 percent, under 

the FTA EU scenario 36 percent, and under the full EU scenario 46.1 percent. Fifth, CU 

integration would be more beneficial for Ukrainian agriculture and food industry, while FTA EU 

and EU integration would be more beneficial for textiles, metals, machinery and electrical goods, 

and transportation. Conditional on not worsening its market access to Russia, Ukraine would 

have expanded its trade in these sectors to all countries, including Russia and other members of 

CU. Finally, the CU integration would lead to a small increase in the share of capital goods from 

17 percent to 20 percent of total exports. FTA EU would increase the share of capital goods to 28 
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percent, while EU would increase it to 29 percent. In all scenarios, the share of raw materials 

would decline from 16 percent to 10-12 percent. The share of intermediate goods would decline 

from 48 percent to around 40 percent under the two EU scenarios and would only marginally 

decrease under the CU scenario. The share of consumer goods would remain stable around 20 

percent. 

The structure of the rest of the paper is as follows. Section 2 describes the choices of 

integration scenarios for Ukraine. Section 3 has a first look at the export data. Section 4 

describes the data sources for the gravity analysis. Section 5 builds a model and develops the 

estimation methodology. Section 6 presents results. Section 7 concludes. 

Trade policy choice in a nutshell 

For over 20 years, and repeatedly in its history, Ukraine is facing a policy dilemma. Ukraine 

borders two regional economic unions. The European Union with 504 million inhabitants and 17 

trillion of US dollars gross domestic product borders Ukraine from the west. The Customs Union 

of Belarus, Kazakhstan, and Russia with 168 million inhabitants and 2.1 trillion of US dollars 

gross domestic product borders Ukraine from the north and east. It is vital for Ukraine to have a 

good access to both markets, because the good market access is one of the main determinants of 

economic growth. So far, Ukraine has a regime of free trade with the countries of the 

Commonwealth of Independent States (CIS), including the CU members. De facto, the CIS 

agreement of 1994 stipulated free trade among the signatories, which included all the CIS states. 

De jure, after a decade of negotiations, the modified agreement has been ratified by Belarus, 

Russia, and Ukraine in 2012, while other CIS countries have signed the agreement but have not 

ratified it yet. In order for the CIS FTA to work, it needs to develop a mechanism and sub-

national structures to resolve trade disputes between member countries. However, for Russia, as 

the largest country of the CIS that can take a lead in creating such structures, the priority is CU 

with Belarus and Kazakhstan. Other countries of the CIS would be able to create such structures 
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only as a joint effort, but the incentives to the creation of the sub-national structures have 

substantially diminished since Russia has joined the WTO in 2012, therefore, other countries of 

the CIS region can deal with trade disputes with Russia using the WTO mechanism and 

structures. Therefore, the development of the CIS sub-national structures is not very likely. 

The trade with the EU is more restrictive, due to high tariff and non-tariff barriers faced 

by Ukrainian firms. It includes high import tariffs on Tobacco and manufactured tobacco 

substitutes (HS code 24), Prep of vegetable, fruit, nuts or other parts of (code 20), Prep of meat, 

fish or crustaceans, molluscs etc (code16), Sugars and sugar confectionery (code 17), Art of 

apparel & clothing accessories (codes 61 and 62), Dairy prod; birds' eggs; natural honey; edible 

products (code 04), Footwear, gaiters and the like; parts of  such art (code 64), and Prep. of 

cereal, flour, starch/milk; pastrycooks' (code 19). Problems with non-tariff barriers include issues 

with harmonization of technical barriers to trade and phyto-sanitary norms with the EU that are 

not resolved yet. Given the larger size of the EU and higher trade barriers, it clearly points that 

the priority of trade liberalization policy should be given to improving market access to the 

European markets. 

Unfortunately, Ukraine is put in a position where it has to make a choice of the 

integration strategy towards closer ties with one of the economic union that also limits (or even 

worsens) the ties with the other economic union. On the one hand, there is an uncertainty about 

the policy response of the CU to the signing of the FTA EU. Russia, for example, has threatened 

that it would apply the MFN rates (10 percent on average) to Ukrainian exports, if Ukraine signs 

the FTA EU agreement. This would result in reduction of Ukrainian exports by 0.19 percent and 

GDP decline of 1.28 percent by 2015, according to the analysis performed by Eurasian 

Development Bank (EADB, 2012). However, we argue that the threat is non-credible, because it 

goes against the economic interest of the CU members. In the past, Russia has threatened the 

eastern European countries against signing the FTA with the EU – the Baltic States, Bulgaria, 

Poland – that did not materialized into concrete policy actions. Therefore, it makes sense to 
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consider an alternative scenario of Ukraine sighing the FTA with the EU, keeping existing levels 

of market access to the countries of the Customs union intact. 

On the other hand, in order to secure and further develop the existing trade relationships 

with the CU countries, Russia in particular, Ukraine can consider joining the CU. However, this 

would result in Ukraine moving into an unchartered territory of renegotiation of the WTO 

membership. Most likely, it would result in worsening the trade relationships with more than 150 

countries. This possibility of worsening trade relationships has not been studied due to high 

policy uncertainty and lack of historical examples that would help making any reasonable 

predictions. 

In this work, based on historical data in 2001-2011, we answer the following question. 

Given the realized policy of inaction on the side of Ukraine, what would have happened with 

Ukrainian exports if it a) were a member of the Customs Union (CU) b) were a member of free 

trade zone with EU (EU FTA) c) were a member of EU (full EU). The model predicts the export 

potential under the three policies based on the gravity model that takes into account level of 

economic development, geographical location, industrial structure, and quality of government 

and regulatory agencies. It also accounts for macro trends, including the global trade collapse of 

2008-2009. 

Unlike the studies based on the Computable General Equilibrium (CGE) method, which 

assume that the policy choice affects the economy only marginally, through reduced tariff 

barriers, and the underlying economic structure and expectations of the economic agents remain 

intact, the gravity model captures all changes that occur in the economy over the investigated 

period and extract the differences in export flows between the two scenarios, given all 

background economic changes. The changes that may occur are as follows. First, trade policy 

uncertainty (TPU) resulting in inability of the government to make decisive steps in one of the 

possible directions, by itself is a powerful negative factor that prevent economy from the 
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realization of its export potential to a full extent. In a recent paper, Handley and Limao (2012) 

argue that policy uncertainty significantly affects investment and entry decision in international 

trade. In particular, they show that preferential trade agreements (PTAs) are important even 

when the pre-PTA tariff barriers are low or zero. 

Despite its low tariff barriers of about 5 percent on average, there is policy uncertainty 

looming large over. It is crucial for both foreign and domestic investors to understand in what 

direction the regional integration will proceed. For instance, large European multinational firms 

would be interested to include Ukrainian companies into their production chains if Ukraine signs 

FTA EU (integrate vertically). The same companies might be interested to build plants for final 

assembly of products to serve Ukrainian and CIS markets if Ukraine joined the CU (horizontal 

integration). For Russian companies the situation is reversed. They would be interested to 

integrate vertically if Ukraine is the member of CU and integrate horizontally if Ukraine signed 

FTA EU. However, since vertical and horizontal integration are quite different strategies that 

incur substantial sunk costs, neither European nor Russian companies invest in Ukraine before 

the uncertainty is resolved. The same is true about domestic companies that would like to extend 

their export activities to new markets. Since entrance to new markets is costly and requires some 

irreversible investment, it is optimal to wait until the policy uncertainty is resolved. As Handley 

and Limao report “…Portugal’s experience in 1986 may be highly relevant for many developing 

countries today seeking secure access to US and EC markets. …Portuguese trade increased 

dramatically after 1986. …increase was largest towards the EC partners, suggesting that it was 

caused by the accession. Finally, the export expansion upon accession was characterized by 

considerable entry of Portuguese firms into EC markets even in industries where applied tariffs 

did not change, which indicates the potential role for the agreement in reducing TPU”. 

Even before joining the EU, Eastern European Countries start attracting more FDI. 

According to Lefilleur and Maurel (2010), after the Central and Eastern European countries 

signed the Europe Association Agreements and before they actually joined the EU, FDI stock in 



11 

 

manufacturing sector has increased by more than 100 billion USD. They found that 10 percent 

increase in the market access to suppliers and to consumers leads to increase in FDI by 2-4 

percent. 

Stylized facts about countries of FTA EU and CU 

Trade patterns of the Eastern European and CIS countries in the 90’s 

The theory of regionalism and preferential trade agreements (i.e. Baldwin, 1993; Baldwin et al. 

2006) stresses that costs of non-integration into a regional trade bloc increase with the size of the 

bloc, which, in turn, induces more countries to join the bloc due to a so-called “domino effect”: 

by lowering trade barriers and improving market access, a discriminatory liberalization of trade 

within a trading bloc gives an edge to the companies located within the bloc over the outsiders 

and create incentives for multinational companies (MNC) to move their activities inside.2 This 

creates an additional pressure for inclusion on outside countries. Hence, once started, the process 

of regionalization captures ever-growing number of countries. 

The story of the latest EU enlargement illustrates this point. The Council of Mutual 

Economic Assistance (CMEA) that, by 1989, included fifteen Soviet republics, six Eastern 

European countries – Bulgaria, Czechoslovakia, East Germany, Hungary, Romania, Poland –, 

and three other countries – Cuba, Mongolia, and Vietnam generated a substantial intra-bloc trade 

due to a high degree of economic and political integration.3 As pointed out by Beckmann and 

Fidrmuc (2012), CMEA was politically motivated and somewhat artificial, plagued with price 

controls and manipulation of energy prices for political ends. Its distinct features were the hub-

                                                           

2 In EFTA nations, the possibility of investment diversion was an important factor in the policy debates 

on EC membership: Baldwin (1997) showed outflows of investments from EFTA countries due to the EEC 

enlargement. 

3 Pelzman (1977) has found that the integration of the socialist countries into CMEA has generated a 

substantial additional intra-bloc trade at the expense of the trade with the rest of the world. He 

estimated the value of trade creation effect at 13.2 billion of $US in 1970. 
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and-spoke structure with the USSR dominating export of raw materials to other CMEA countries 

and compensating import of manufactured goods to the USSR from the other members, much 

lower trade integration of small CMEA members with each other, and reliance on autarky 

economic model to protect against external shocks. Actual trade of Eastern and Central European 

members of CMEA with Northern Europe was 50 percent below potential – difference of 53 

billion dollars in 80-82 (Havrylyshyn et al., 1991). 

Since the beginning of transition, Eastern European countries and Baltic States have 

rapidly moved away from the Moscow-centered economic gravity. As was correctly predicted by 

some scholars (i.e. Wang and Winters, 1992 Hamilton et al., 1992, and Baldwin, 1994), this led 

to the reorientation of their trade flows away from the CMEA countries towards the EU 

members. By 1995, Eastern European trade flows did not differ considerably from that of similar 

Western European countries and mostly exhausted the westward expansion of exports at the 

intensive margins of trade (Gros and Gonciarz (1996). This view is supported by a more recent 

World Bank (2005) report, which shows that currently most of the EU12 countries trade above 

their potential level. 

The accession of twelve Eastern European countries (EU12) into the EU in 2004 and 

2007 finalized the process of integration. It further reduced trade barriers within the EU, mostly 

between EU12 countries themselves rather than between EU12 and the old EU members, and 

made the EU12 countries even more attractive destinations of FDI due to a favorable investment 

climate and convenient central location for serving nearby markets. 

The 12 former Soviet Union republics (excluding the Baltic States), on the other hand, 

have chosen to create an economic and political union, known as the Commonwealth of 

Independent States. Its formation was finalized in 1994 when the CIS Charter was ratified by 10 

CIS members, except Turkmenistan and Ukraine that have chosen to participate in CIS 

selectively as associated members. However, the eastward expansion of EU and rapid economic 
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growth of East Asia considerable weakened the economic attractiveness of CIS. In August 2009, 

Georgia officially denounced its membership in the CIS, while Ukraine and several Central Asia 

countries were actively seeking closer economic relationships with the EU and China 

consequently. 

Two economic regions had significant differences in economic performance. There was a 

spectacular expansion of exports of manufactured goods from the EU12 countries that exceeded 

300 billion US dollars by 2007. The driving force of the CIS export growth, on the other hand, 

was the expansion of exports of raw materials that grew well over 200 billion dollars by 2007. At 

the same time, exports of manufactured goods from the CIS stagnated. 

One of the explanations of the stark differences between EU12 and CIS in terms of 

industrial composition of exports is that an intra-industry and intra-firm trade increased 

significantly in EU12 between 2000 and 2007. By attracting MNCs for locating their plants, 

EU12 has substantially increased intra-industry trade in high value added products and became 

an export platform for serving the CIS markets, while CIS countries failed to integrate into the 

global chains of production: the share of intermediate exports in the total export reached 20 

percent in EU84 and only 6 percent in CIS.5 

Comparing Ukraine with its closest neighbors in 2001-2011 

Before going to formal analysis, it is instructive to analyze the patterns of exports of the CU and 

EU FTA countries. We compare two CU members (Belarus and Kazakhstan) with an EU 

member (Poland) and a country that have a free trade agreement with EU (Turkey). Both Belarus 

and Kazakhstan are members of CU since its de facto foundation in 2009. Belarus, moreover, is 

located in the same region as Ukraine and heavily depends on imports of energy resources from 

the other CU countries. Therefore, studying Belarusian experience of the CU membership 

                                                           

4 EU8: Eastern European countries that joined EU in 2004 not including Cyprus and Malta 

5 Mitra, 2008.  
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reveals some important pieces of evidence that can be used to predict the effect of the CU 

membership of Ukraine. Experience of Kazakhstan, while not as applicable to the case of 

Ukraine, can also shed some light on potential effects of integration of Ukraine into CU. 

Poland is a good example of the EU country that is located in the same region as Ukraine 

and had similar initial conditions in the beginning of the 90’s. Therefore, it is the most 

informative example of a country to study potential effects of Ukraine joining the EU. The case 

of Turkey is important, because Turkey is also a close neighbor of Ukraine that has not been 

accepted to the EU, but has formed the customs union with EU in 1995. Contrasting export 

patterns of Poland and Turkey, one can infer the trade-off effects of deeper integration into the 

EU with less independent policy of Poland vis-à-vis shallower integration but more independent 

policy of Turkey. 

Figure 1 GDP per capita in 1990-2011 

 
Source: World Development Indicators, 2012 
Note: Figure reports dynamics of GDP per capita, PPP converted and measured in constant 2005 US dollars for 
selected countries. 
 

In the beginning of transition period in 1990, PPP adjusted real GDP per capita in Poland, 

Turkey, and Ukraine were roughly the same 8100 USD (constant 2005), while in Kazakhstan it 
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was equal to 7100 USD and in Belarus 6400 USD. By 2011, GDP per capita in Ukraine was 

equal to 6,400 USD – almost 3 times lower than in Poland and 2 times lower than in Turkey and 

Belarus. 

These facts indicate that today Ukraine performs far below its economic potential even if 

compared to its neighbors. Consider for a moment the potential of the economy based on human 

resources. The human capital is one of the main factor of economic development (Becker, 1962; 

Barro, 1991). Also, human capital is a factor of production that is the hardest to increase, 

especially in the short run. In a simple thought experiment, suppose that all individuals are 

equally productive globally in producing exportable goods. Then a simple regression of export 

on population would give us the average export per individual, which in 2011 was 1560 USD of 

exportable goods. The deviation of export from the predicted level would give us a measure of 

the deviation of exports from the worldwide average. Figure 2 reports the actual and predicted 

exports for a group of CIS and Eastern European countries. A forty-five degree line split the 

figure into two areas: countries that perform better than the world average are located below the 

line, while countries that perform worse than the average are located above the line. The 

horizontal distance to the line gives the estimate of the size of over- or under-performance. 

Ukraine is the largest underachiever in the region with the gap of -60 billion US dollars of the 

unrealized export, while Poland is the leader with the positive gap of 77 billion US dollars. 
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Figure 2 Actual vs. potential exports in 2011 

 
Note: Figure presents actual export in 2011 on horizontal axis and predicted export on vertical axis. The prediction is based on a 
simple regression of exports of goods on population for 134 countries in 2011:  

which indicates that on average in 2011, an individual has produced exportable goods worth of 1560 US dollars. 

 

Certainly, many factors beyond population size explain such dramatic differences in 

performance of the selected countries, including institutions, structure of economy, and 

government policies, but one of them is clearly the degree of integration within the region. All 

four countries, but Ukraine, have resolved trade policy uncertainty and are actively integrating 

into the chosen regional economic blocs. Poland, as the fastest growing country, by 2004 has 

been integrated into the EU. Turkey has formed the Customs Union with the EU without being a 

member. Belarus and Kazakhstan, on the other hand, have chosen to form the Customs Union 

with Russia. Moreover, Belarus as the faster growing country has integrated with Russia earlier 

than Kazakhstan. 

As the closest neighbors of Ukraine, Belarus and Poland deserve more detailed 

discussion. First, comparing performance of Poland and Belarus, GDP per capita in Poland in 
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2011 was 37 percent higher than in Belarus. Unlike Belarus, that has experienced the initial 

decline in the GDP per capita that stopped in 1995 and a period of stagnation caused by the 

global economic crisis in 2009, Poland has experienced stable economic growth since 1991. One 

of the reasons for more stable economic development of Poland is well-diversified structure of 

its exports, both in terms of products and in terms of geographical destinations. 

According to Figure 3, between 2001 and 2011 Poland has increased exports by 153 

billion US dollars, Turkey by 104 billion US dollars, Kazakhstan by 80 billion US dollars, 

Ukraine by 52 billion US dollars, and Belarus by 34 billion US dollars. The main destination of 

Polish exports was EU15, as the region with the highest market potential. Poland has increased 

export to EU15 from 25 billion US dollars in 2001 to 116 billion dollars in 2011. Despite some 

worries, that CIS countries would become more closed for Polish products, Poland expanded its 

export to CIS in 2001-2011 by 14 billion US dollars. The main source of growth of Turkish 

exports came from an increase in exports to the rest of the world, but gains in exports to EU15 

were also substantial – 26 billion US dollars. Interestingly, Kazakhstan has expanded the most in 

exports to EU15, which is explained by the fact that the EU has low trade barriers to the export 

of oil and gas – the main items of exports of Kazakhstan. 
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Figure 3 Geographical structure of exports in 2001-2011 

 
Source: UN COMTRADE data 
Note: Figure reports total exports in billions of current US dollars in 2001-2011 for selected countries. It also reports composition 
of exports by geographical regions: RoW – rest of the world, EU12 – countries that joined EU in 2004-2007, EU15 – countries 
that joined EU before 2004, CIS – countries of CIS. 

 

The main driver of export growth for Ukraine has been the CIS region. It indicates that 

Ukraine has good access to the CIS market, because it is a member of the CIS FTA and because 

of traditional linkages with economic agents in the region inherited from the past. The 

performance of Ukraine in the European direction, on the other hand, has been very weak, in 

comparison to not only Poland, Turkey, and Kazakhstan but to Belarus as well. Ukraine has 

increased export to EU15 from 3.2 billion US dollars in 2001 to 9.4 billion US dollars in 2011, 

while Belarus has increased exports to EU15 from 0.8 billion US dollars in 2001 to 9.4 billion 

US dollars in 2011. 

It is clear from discussion that the Ukrainian export to CIS countries is very competitive 

and experiences low trade barriers. Further liberalization of trade policy is difficult because tariff 

barriers for most products are already at zero and there is no room for further decline. Non-tariff 
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barriers are also likely to be low because CIS countries had inherited the same system of 

technical and phyto-sanitary regulations. The further expansion of exports is constrained mostly 

by the level of aggregate demand in the region, but there is little can be done from the policy 

perspectives. 

Source: UN COMTRADE 
Note: Figure reports composition of total exports from the selected countries in 2001-2011. Mapping of products to product 
categories is performed using the WTO classification (WTO SoP1 to SoP4). 

 

Another constraint to higher intra-regional trade within CIS and CU is low degree of 

integration of CIS countries in regional production chains. It mostly comes due to high share of 

raw materials in exports of CIS countries, which does not require creation of long production 

chains. This process has not stopped with the creation of the CU. It is especially true for 

Kazakhstan, but the share of raw materials export has been growing in Belarus, as well. As 

Figure 4 reports, the Kazakhstan has the highest share of raw materials in its exports that 

increased from 62 percent in 2001 to 71 percent in 2011. Belarus, Poland, and Turkey have more 

balanced composition of export that is dominated by consumer goods and high share of capital 

Figure 4 Product structure of exports in 2001-2011 
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goods. At the same time, Belarus has reduced the share of capital goods in its exports from 25 

percent in 2001 to 16 percent in 2011, while Poland and Turkey have increased the share of 

capital goods. The exports of Ukraine are dominated by intermediate goods (mostly steel and 

iron). The share of raw materials has increased from 12 percent in 2001 to 18 percent in 2011, 

mostly due to increase in exports of wheat and other agricultural raw materials. 

Figure 5 Product structure of exports to CIS in 2001-2011 

 
Source: UN COMTRADE 
Note: Figure reports composition of exports from the selected countries to the CIS region in 2001-2011. Mapping of products to 
product categories is performed using the WTO classification (WTO SoP1 to SoP4). 

 

Finally, Figures 5 and 6 show how product composition of exports differs according to 

the destination region. While the product composition of exports of Kazakhstan, Poland, and 

Turkey across regions does not change considerably, Belarus and Ukraine are more successful to 

export capital goods to CIS, while export of capital goods to EU15 is very limited and declining 

over time. At the same time, Belarus is very successful in exporting consumer products to EU15, 

while Ukraine mostly exports to EU15 raw materials and intermediate goods. 
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Figure 6 Product structure of export to EU15 in 2001-2011 

 
Source: UN COMTRADE 
Note: Figure reports composition of exports from the selected countries to EU15 in 2001-2011. Mapping of products to product 
categories is performed using the WTO classification (WTO SoP1 to SoP4). 

 

As Figure 7 demonstrate, another important difference between the CU countries and the 

EU FTA countries are weak intra-industry and intra-region links within the CU. Brulhart (2009) 

reports that “In 2006, 27 percent of global trade was intra-industry if measured at the finest (5-

digit) level of statistical aggregation. According to the report, 31.3 percent of Poland exports has 

been intra-industry in 2006, while only 4 percent of export of Belarus.6 It means that Belarus is 

much less involved into vertically integrated global production chains. The CIS countries, that 

include the CU members, are much more oriented towards extra-regional partners than to 

partners within the region. In 2009, only 19 percent of export of the CIS countries has been 

within the region, while for European countries (even excluding EU intra trade), this number has 

been 29 percent, and in Asia intra-regional trade in 2009 has reached 52 percent. 

                                                           

6 The measure of intra-industry trade, or Grubel and Lloyd (1975) index. This measure takes values 

between zero and one and increases in the share of IIT. 
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These evidence points that despite low tariff barriers between the CU countries, the level 

of their integration and cooperation is much lower than within Europe. 

Figure 7 Intra-regional and extra-regional merchandise exports of WTO regions, 1990-2009 

 
Source World trade report, 2011 

 

The main reason for this is heavy reliance of the CU countries on exports of raw 

materials, production of which does not require creation of multinational vertically integrated 

companies and does not involve complex and high-technological international production chains. 

Figure 8 reports the export penetration in the selected countries that measures the extensive 

margins of trade –  for each product category it is equal to the share of the number of non-zero-

export flows to the maximum possible number of bilateral export flows. The denominator is 

calculated by summing the number of countries that import each product that a country exports. 

It shows that by 2011, Turkey has penetrated into 33 percent of countries that import Turkish 

products; Poland – 24 percent of countries; Ukraine – 11 percent of countries; Belarus – 5 
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percent of countries; Kazakhstan – 4 percent of countries. It shows that CU countries experience 

difficulties to access foreign markets, while FTA EU countries are more successful in moving 

their products across the globe. 

Figure 8 Export penetration 

 
Source: World Integrated Trade Solution (WITS) 

Data 

To capture the behavioral differences between the CIS countries and EU FTA countries, we 

separately estimate the gravity model for the EU FTA sample (exports from countries that form 

the FTA with EU, including the EU members)7 and the Ukraine to 138 destination countries in 

                                                           

7 The EU FTA sample includes Albania, Austria, Belgium, Bulgaria, Bosnia and Herzegovina, Belize, 

“ itzerla d, Chile, Cote d’I oire,  Cameroon, Cyprus, the Czech Republic, Germany, Denmark, Dominican 

Republic, Algeria, Egypt, Spain, Estonia, Finland, Fiji, France, Great Britain, Greece, Greenland, Guyana, 

Croatia, Hungary, Ireland, Iceland, Israel, Italy, Jamaica, Jordan, South Korea, Lebanon, Latvia, Lithuania, 

Luxembourg, Morocco, Madagascar, Mexico, Macedonia, Malta, Netherlands, Norway, Poland, Portugal, 

Romania, Serbia, Suriname, Slovakia, Slovenia, Sweden, Syria, Tunis, Turkey, South Africa.  
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2001-2011,8 and for the CIS sample (exports from nine CIS countries including Ukraine9 to 138 

destination countries in 2001-2011). We explicitly control for the effect of the Customs Union 

membership and the EU membership, by including corresponding fixed effects that take into 

account whether a country is the member and whether its trading partner is the member of the 

same union. We further predict the Ukrainian exports based on the results for the two different 

samples and compare them in order to assess the differences in the export patterns. 

The main underlying assumption is that if Ukraine were a part of the EU FTA, its trade 

patterns were more in line with that of the other countries of the EU FTA members, hence, 

projecting the trade patterns of the EU FTA countries on the characteristics and geographical 

location of the Ukraine would provide us with estimates of the potential export patterns under the 

EU integration scenario. Likewise, projecting the trade patterns of the CIS on Ukraine and 

assuming the CU membership of Ukraine, would give us rough estimates of the trade patterns of 

Ukraine under the CU integration scenario. 

Data Sources and Variable Definitions 

Independent Variables 

To capture differences in industry structure, we use the data on sectoral value added provided by 

United Nations Industrial Decelopment Organization (UNIDO). The 3- and 4-digit level of ISIC 

(Revision 3) data on value added in 2005-2011 are mapped into HS 2 digit codes and the period 

average share of product k in total value added sik is computed for each country in the sample. 

We differentiate all countries in the FTA EU sample as non-members and full EU members. A 

change in the status from a non-member to a full member is determined according to the 

                                                           

8 We follo  the i -sa ple  approach of projecting trade flows because we capture country fixed 

effects. Therefore, Ukrainian data is used in both the EU and CIS samples. We have also tried the out-of-

sample approach and looked at different samples (for example, we included all European countries in 

the EU sample), but the main conclusions of the paper remained unchanged. 

9 CIS sample includes Armenia, Azerbaijan, Belarus, Georgia, Kazakhstan, Kyrgyzstan, Moldova, Russia, 

and Ukraine. Tajikistan, Turkmenistan, and Uzbekistan are not included due to absence of export data. 
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announcements made by the European Commission, which are taken from its website. Based on 

the acquired information, we construct an EUit variable that indicates the current status of a 

country with regard to the EU membership. It takes the value of 1 if a country is the EU member 

and 0 otherwise. By including this variable, we capture the impact of the change in the EU status 

on the overall export within a HS two-digit category. In addition to the EUit variable, a binary 

variable bothEUijt is introduced to indicate whether both trading countries are the EU members 

or not. By including the two variables, we can measure the direct impact of the EU integration on 

exports within and outside of EU. 

We also differentiate all countries in the FTA CIS sample as non-member and member of 

CU. CUit variable is equal to 1 if exporting country is Belarus, Kazakhstan, and Russia and zero 

otherwise. In addition to the CUit variable, a binary variable bothCUijt is introduced to indicate 

whether both trading countries are the CU members or not. By including the two variables, we 

can measure the direct impact of the CU integration on exports within and outside of CU. 

The data on Gross Domestic Product (GDP) and GDP per capita in current US are from 

the World Development Indicators (WDI) 2012 published by the World Bank. In addition, we 

include a set of variables that are routinely used in the gravity models to control for trade costs, 

geographical location, historical ties, and cultural similarities. Geographical characteristics and 

distance between countries were collected from the Centre D’Etudes Prospectives et 

D’Informations Internationales (CEPII). Colony and contiguity dummies (whether one of the 

countries in the country-pair was ever a colony of the other country and whether countries share 

a common border) were used to control for pair-specific trade costs that are not directly related 

to distance. Finally, same language is a binary variable that takes value of 1 if majority of 

population in both trading countries share the same language and 0 otherwise to capture the 

effect of cultural similarities between two nations on trade. 
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The data on common legal origin are taken from Head, Mayer, and Ries (2010). Finally, 

the data on different dimensions of trading across borders, which are used for assessment of the 

impact of trade facilitation on exports – cost of shipping a container, number of days to export 

and import, and number of documents required to export and import – are computed as the 

period average, using the Doing Business database produced by the World Bank. The 

methodology of computing the trade facilitation variables is described in Djankov, Freund and 

Pham (2012). 

Selection Variables 

For identification of the first stage parameters, we chose three variables that enter the selection 

equation, but not the gravity equation. The common religion dummy controls for the pair-

specific fixed costs related to adapting to cultural and linguistic barriers between two countries 

(culture, tastes, translation costs, advertising etc.). To control for country-specific fixed costs 

related to regulatory quality in exporting and importing countries, we used number of documents 

required to export from country i and number of documents required to import to country j, 

collected by the Doing Business surveys since 2004. For 2001-2003, we assume the same 

numbers as in 2004 apply. Finally, since the export decision is estimated at the firm level, we 

include log GDP per capita in exporting country as a proxy for the factor unit cost parameter. 
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Table 1 Definition of variables and data sources 

Variables Description Sources

Dependent variables

Export Export from i to j in sector k, in thousands of current $US. COMTRADE exports data aggregated to HS two-

digit product categories in 2007-2011

United Nations Commodity

Trade Statistics Database

Endogenous variables

EU EU is an indicator variable that takes value of  1 if country i is the EU member, otherwise it takes value of 0.

bothEU Binary variable that takes value of 1 if trading countries i and j are both members of EU and 0 otherwise

CU EU is an indicator variable that takes value of  1 if country i is the CU member, otherwise it takes value of 0.

bothCU Binary variable that takes value of 1 if trading countries i and j are both members of CU and 0 otherwise

Independent variables

  ln(s) log of Sector share in total value added. UNIDO

ln GDP i log Gross domestic product of exporter, in current million $US. WDI (2012)

ln GDP j Log Gross domestic product of importer, in current million $US. WDI (2012)

ln Dist Logdistance between the biggest cities of countries i and j. dkl  is the distance between cities k and l. (Head 

and Mayer, 2002)

CEPII

Contig Binary variable indicating whether the two countries are contiguous, 1 or not, 0. CEPII

Colony Binary variable set equal to 1 if countiries i and j have had colonial tiess. CEPII

Common official 

language

Binary variable indicating whether countries i and j share a common official language. CEPII

Common legal origin Binary variable set equal to 1 if countries i and j share a common origin of the legal system.  The origins are 

British, French, German, Soviet

CEPII

ln Area i log Area of country i CEPII

ln Area j log Area of country j CEPII

Rule of law i Rule of Law in country i captures perceptions of the extent to which agents have confidence in and abide by

the rules of society, and in particular the quality of contract enforcement, property rights, the police, and the

courts, as well as the likelihood of crime and violence.

Governance matters, 2012

Rule of law j Rule of Law in country j captures perceptions of the extent to which agents have confidence in and abide by

the rules of society, and in particular the quality of contract enforcement, property rights, the police, and the

courts, as well as the likelihood of crime and violence.

Governance matters, 2012

Selection variables

ln GDP per capita i log GDP per capita of exporter, in current thousand $US WDI (2012)

Common religion Binary variable set equal to 1 if countries i and j share the same religion. CEPII

ln doc i log Number of documents to export Doing Business (2012)

ln doc j log Number of documents to import Doing Business (2012)
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5 Model and Estimation Methodology 

To project gains in bilateral trade of Ukraine with its trading partners under FTA EU, full EU, 

and CU scenarios taking into account levels of development, economic structure, geographic 

trade barriers, and other factors, we estimate the gravity model of trade. The estimation of the 

gravity equation takes into account the process of selection into exporters and unobserved firm-

level heterogeneity, present in the data, by applying estimation methodology developed by 

Helpman, Melitz, and Rubinstein (2008). It also accounts for endogeneity of regional integration 

by applying the Hasuman-Taylor method (Hausman and Taylor, 1981). 

The procedure allows predicting not only the value of trade between two countries but 

also the probability of positive trade. The latter is important because, as shown in Melitz (2003) 
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model, reduction of trade barriers causes the expansion of trade not only on intensive margin 

(higher trade values of existing trade flows) but also on extensive margin (positive trade in 

goods, for which trade was zero before the reduction in trade barriers). 

At the first stage, the gravity model of bilateral trade is estimated on a sample that 

consists of export values of countries that have FTA with the EU and 138 destination countries 

in 2001-2011. The estimates of the gravity equation are further applied to predict potential trade 

flows between Ukraine and its trading partners as if it were the member of the FTA with EU (EU 

FTA scenario) or joined EU (full EU scenario). At the second stage, the gravity model of 

bilateral trade is estimated on a sample that consists of export values of the CIS countries and 

138 destination countries in 2001-2011. The estimates of the gravity equation is further applied 

to predict potential trade flows between Ukraine and its trading partners as if it were the member 

of the Customs Union. In both exercises, we control for county specific characteristics, time 

effects, and bilateral trade costs. Finally, the potential gains and losses under both scenarios are 

compared and discussed. The model and methodology are presented in the appendix. 

6 Results 

In this section, we present our results on export gains under the three scenario: CU integration, 

EU FTA, and full EU membership. CU scenario assumes that Ukraine would have become the 

CU member in 2009. EU FTA and full EU scenarios assume that Ukraine would have signed 

FTA agreement with EU or become the EU member in 2009. First, we report our estimates of the 

model for two samples in 2001-2011. Second, we compare all three scenario with the current 

exports of Ukraine in 2009-2011. Third, we further analyze the results for product and 

geographical composition of exports under the three scenarios. 
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Estimates of the gravity model 

The full set of results is presented in the appendix. Here we discuss the main variables of interest 

– indicator variables that characterize the differences in trading patterns of CU countries vs. CIS 

countries and the differences in trading patterns of EU members vs. countries that have free trade 

agreement with the EU without being a member (i.e. Turkey). 

CU sample 

Probability of export 

Figure 9 gives a summary of the distribution of the coefficients CUit and bothCUijt estimated by 

the selection model. Each point represents the value of coefficient of CU (vertical axis) and 

value of the coefficient of bothCU (horizontal axis) for each of the HS two-digit category. It 

shows that the CU members mostly have more positive trade relationships with other countries 

(positive coefficient CUit) but not necessarily with the other countries of CU (bothCUijt 

coefficient is more often negative than positive). 

Figure 9 Effect of CU on probability of non-zero trade 

 

Gravity model 

Figure 10 gives a summary of the distribution of the coefficients CUit and bothCUijt estimated 

by the gravity model. Each point represents the value of coefficient of CU (vertical axis) and 

value of the coefficient of bothCU (horizontal axis) for each of the HS two-digit category. It 
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shows that the CU membership does not have a systematically significant effect on trade value, 

because the large group of coefficients is concentrated in the area around zero. 

Figure 10 Effect of CU on trade values 

 

 

EU sample 

Probability of export 

Figure 11 gives a summary of the distribution of the coefficients EUit and bothEUijt estimated 

by the selection model. Each point represents the value of coefficient of EU (vertical axis) and 

value of the coefficient of bothEU (horizontal axis) for each of the HS two-digit category. It 

shows that the EU members have uniformly higher probability of positive trade relationships 

with other countries (positive coefficient EUit) but not necessarily with the other countries of EU 

(bothEUijt coefficient is as frequently negative as positive). 
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Figure 11 Effect of EU on probability of positive export 

 

 

Gravity model 

Figure 12 gives a summary of the distribution of the coefficients EUit and bothEUijt estimated 

by the gravity model. Each point represents the value of coefficient of EU (vertical axis) and 

value of the coefficient of bothEU (horizontal axis) for each of the HS two-digit category. It 

shows that the EU members have higher concentration of export within the union (positive value 

of bothEUijt coefficient), but trade less with the rest of the world (negative coefficient of EUit 

coefficient). 
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Figure 12 Effect of EU on trade values 

 

Prediction of trade potential 

We compute the predicted levels of export as 

 where  is the estimation of the 

residual performed on the pooled sample with country-pair fixed effects. The results presented in 

the next section have several caveats. First, comparison of actual exports with the counterfactual 

scenarios are less reliable than comparison across the counterfactual scenarios, because the first 

comparison relies on estimates of trade flows  and estimates of uncertainty 

, while the second comparison does not require estimates of uncertainty. Second, 

more aggregated results have lower level of uncertainty. Therefore, we usually present results 

aggregated over (or averaged across) one or more dimensions of trade data. Finally, the results 

are not intended for a short-term forecast, but should be rather used as indicators of the long-run 

effects. 



33 

 

Interpretation of results 

Aggregate level results 

The results presented in this section are not intended for a short-term forecast, but should be 

rather used as indicators of the long-run potential. The long run potential of Ukrainian exports 

are compared under the three possible scenarios of integration. Their interpretation is as follows. 

Suppose that Ukraine has signed the FTA with EU in 2009. Taking into account all observable 

characteristics of Ukraine, such as size of the economy, population, structure of economy, 

geographical location, national governance quality and effectiveness, what would be the level of 

Ukrainian export of some product k, if Ukraine, in all other respects, would behave as a typical 

country-member of the FTA EU? That would involve removal of the trade policy uncertainty, 

stronger integration of domestic companies into the global supply chains, increase in foreign 

direct investments from the EU countries. Additional gains, which are not accounted for in this 

work, could be achieved through growth of the economy, improvement of work of customs, 

simplification of export procedures. 

Figure 13 presents the main result of the paper. First, the actual trade of Ukraine is far 

below its potential, compared with performance of both CU countries and FTA EU countries. 

Based on 2011, the export of Ukraine would have been 98 billion US dollars under the EU 

scenario, 91 billion US dollars under the FTA EU scenario, and 72 billion US dollars under the 

CU scenario. All these numbers should be compared with the actual 68 US dollars of Ukrainian 

export in 2011. Second, the differences between the CU scenario and the FTA EU scenario are 

small in the beginning, but start to diverge very rapidly over time. Third, the full integration 

under the EU scenario would lead to higher export potential. 
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Figure 13 Actual and potential exports of Ukraine in 2009-2011 

 

Source: Author’s calculations based on predictions of the model 
Note: Actual exports in 2009-2011 are compared with potential exports under three counterfactual experiments: CU – Ukraine 
has joined the customs union with Belarus, Kazakhstan, and Russia; FTA EU – Ukraine has signed a free trade agreement with 
the EU; EU – Ukraine has joined the European Union. The model is estimated for two separate samples CIS countries and FTA 
EU countries in 2001-2011 at the level of two-digit HS codes 

Geography of exports 

Table 2 presents the gains in exports to large geographical regions and selected countries under 

the three integration scenarios relative to the actual exports in 2009-2011. First, any scenario 

predicts that Ukraine severely underperforms in its trade with both CIS and EU countries, while 

its export to the rest of the world is in line with the prediction of the model. These results are 

consistent with the theory that the unresolved trade policy uncertainty in trade relationships with 

CIS and EU countries severely hurts the Ukrainian export potential to those countries, while 

there is no trade policy uncertainty in the Ukrainian relationship with the rest of the world. The 

expected long run gains in Ukrainian exports to all countries under the CU scenario are equal to 

17.9 percent, under the FTA EU scenario 36 percent, and under the EU scenario 46.1 percent. 

Surprisingly, the highest unrealized potential is in exports to CIS countries. In particular any 
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integration scenario indicates that Ukraine severely under-export to Russia. The expected gains 

of exports to Russia are, somewhat counterintuitively, are higher under FTA EU and EU 

scenarios. However, it should not come as a surprise. As Table 3 demonstrate, CU integration 

would be more beneficial for Ukrainian agriculture and food industry, while FTA EU and EU 

integration would be more beneficial for textiles, metals, machinery and electrical goods, and 

transportation. Conditional on not worsening its market access to Russia, Ukraine would have 

expanded its trade in these sectors to all countries, including Russia and other members of CU. 

Table 2 Geographical expansion of exports under different trade policy scenarios 

Region/country 
CU, % over 

actual exports 

FTA, EU% 

over actual 

exports 

EU, % over 

actual exports 

 
   

CIS: 40.9 79.4 89.5 

Belarus 27.3 50.7 59.8 

Kazakhstan 12.7 40.7 57 

Russia 50.9 98.2 107.7 

EU12: 31.7 45.5 62.1 

Czech Republic 4.7 19.4 26.9 

Hungary 49.8 64.7 90.5 

Poland 13 28.4 41.5 

EU15: 19.2 26.9 43.7 

France 8.2 7.2 19.1 

Germany 43.5 76.3 90.2 

Italy -8.8 0.7 13.5 

RoW: -8.6 -5.9 0.3 

China -42.2 -22.9 -16.2 

Turkey 33.7 34 34.3 

USA 21.1 47.5 49.1 

Total 17.9 36 46.1 

Note: Table presents gains in exports to selected regions/countries under the three trade policy scenarios relative to the actual 
exports in 2009-2011, expressed in percentages. 

 

Product composition of exports 

As was previously mentioned, under the FTA EU and EU scenarios Ukraine would gain the most 

in export of machinery and electrical and textiles. CU scenarios bring higher gains in agriculture 

and food industry as Table 3 presents. 
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Table 3 Gains in exports of product categories under different trade policy scenarios 

Sector 

CU, % over 

actual 

exports 

EU FTA, % 

over actual 

exports 

EU, % over 

actual 

exports 

    Animal & Animal Products 160 69 82.1 

Vegetable Products 30.4 -16.3 0.7 

Foodstuffs 62.7 41.7 52.8 

Mineral Products -5.5 -4.6 -2.8 

Chemicals & Allied Industries 72.8 81.1 94 

Plastics & Rubbers 65.8 87.8 103.7 

Raw Hides, Skins, Leather, & Furs -5.9 30 36.8 

Wood & Wood Products 42.2 76.8 84.2 

Textiles 19.1 119.5 124.9 

Footwear & Headgear -30.7 1.1 8.8 

Stone & Glass 31.6 65.1 73.7 

Metals -16.4 6.1 7.2 

Machinery & Electrical 66.3 153.5 178.8 

Transportation -23.8 54.9 83.3 

Miscellaneous 32.8 100.3 118 

 
  

  

Total 17.9 36 46.1 

Note: Table presents gains in exports of product categories under the three trade policy scenarios relative to the actual exports in 
2009-2011, expressed in percentages. 

This would result in considerable increase in the share of capital goods in total export 

under the FTA EU and EU scenarios. According to Figure 14, which presents the structure of 

exports according to the WTO classification of goods, the CU integration would lead to a small 

increase in the share of capital goods from 17 percent to 20 percent of total exports. FTA EU 

would increase the share of capital goods to 28 percent, while EU would increase it to 29 

percent. In all scenarios, the share of raw materials would decline from 16 percent to 10-12 

percent. The share of intermediate goods would decline from 48 percent to around 40 percent 

under the two EU scenarios and would only marginally decrease under the CU scenario. The 

share of consumer goods would remain stable around 20 percent. 
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Figure 14 Structure of Ukrainian exports under different integration scenarios 

 

Note: Figure presents the structure of Ukrainian exports in 2009-2011 and their expected change under the three integration 
scenarios. The classification of goods according to the categories is taken according to the WTO SoP 1-4 classification of goods 
available at http://wits.worldbank.org/wits/data_details.html 

 

Export diversification 

Product diversification by regions/countries 

We summarize results in terms of degree of diversification of exports under the three scenarios. In 

general, more diversified exports – both geographically and product-wise – is desirable to protect the 

economy against idiosyncratic risks. We measure the degree of export diversification by Hirschman-

Hirfindahl Index. It is normalized to take values between 0 and 1. Higher values mean less diversified 

exports. As Table 4 reports, product-wise Ukrainian exports are well diversified to CIS countries, 

especially to Belarus and Russia. Exports to other region are quite concentrated in a few products. It is 

especially true for Italy and China. Under any integration scenario, product diversification would increase 

into all regions, but CIS. Under the CU scenario diversification to CIS countries would increase, but 

would be lower to other regions relative to the FTA and EU scenarios. 

http://wits.worldbank.org/wits/data_details.html
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Table 4 Product diversification of Ukrainian exports under different integration scenarios 

Region Actual CU 
FTA 

EU 
EU 

     
CIS: 0.083 0.082 0.094 0.096 

Belarus 0.065 0.063 0.072 0.072 

Kazakhstan 0.113 0.088 0.11 0.113 

Russia 0.08 0.066 0.08 0.082 

EU12: 0.202 0.171 0.159 0.153 

Czech 
Republic 0.335 0.338 0.304 0.285 

Hungary 0.31 0.198 0.186 0.19 

Poland 0.107 0.086 0.087 0.083 

EU15: 0.256 0.178 0.163 0.164 

France 0.188 0.147 0.124 0.115 

Germany 0.095 0.082 0.095 0.089 

Italy 0.417 0.213 0.227 0.223 

RoW: 0.436 0.416 0.428 0.413 

China 0.491 0.261 0.178 0.178 

Turkey 0.29 0.204 0.264 0.244 

USA 0.2 0.175 0.15 0.142 

Total 0.254 0.232 0.238 0.233 

 

 

Geographically, integration to CU or EU direction would lower diversification as Table 5 reports. 

Table 5 Geographical diversification of exports under different integration scenarios 

Sector Actual CU 
FTA 

EU 
EU 

     Animal & Animal Products 0.4 0.674 0.67 0.601 

Vegetable Products 0.091 0.114 0.113 0.105 

Foodstuffs 0.269 0.338 0.372 0.36 

Mineral Products 0.214 0.184 0.181 0.181 

Chemicals & Allied Industries 0.157 0.177 0.206 0.195 

Plastics & Rubbers 0.293 0.243 0.285 0.271 

Raw Hides, Skins, Leather, & Furs 0.51 0.579 0.538 0.525 

Wood & Wood Products 0.286 0.306 0.336 0.323 

Textiles 0.189 0.258 0.245 0.241 

Footwear & Headgear 0.172 0.2 0.194 0.194 

Stone & Glass 0.296 0.359 0.386 0.375 

Metals 0.081 0.095 0.1 0.095 

Machinery & Electrical 0.245 0.272 0.303 0.296 

Transportation 0.587 0.518 0.636 0.628 

Miscellaneous 0.211 0.257 0.304 0.288 
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Total 0.184 0.198 0.216 0.209 

 

Conclusion 

Ukraine would be better off by signing a deep and comprehensive trade agreement with 

EU and integrating into production chains. Right now, Ukraine severely under-perform by 

exporting far below its potential. Moreover, Ukraine should be interested in moving the 

integration process even further, because the EU accession would bring even better results. 

Based on 2011, the export of Ukraine would have been 98 billion US dollars under the EU 

scenario, 91 billion US dollars under the FTA EU scenario, and 72 billion US dollars under the 

CU scenario. All these numbers should be compared with the actual 68 US dollars of Ukrainian 

export in 2011. 

Any integration scenario predicts that Ukraine severely underperforms in its trade with 

both CIS and EU countries, while its export to the rest of the world is in line with the prediction 

of the model. These results are consistent with the theory that the unresolved trade policy 

uncertainty in trade relationships with the CIS and EU countries severely hurts the Ukrainian 

export potential to those countries. 

The expected long run gains in Ukrainian exports to all countries under the CU scenario 

are equal to 17.9 percent, under the FTA EU scenario 36 percent, and under the EU scenario 46.1 

percent. CU integration would be more beneficial for Ukrainian agriculture and food industry, 

while FTA EU and EU integration would be more beneficial for textiles, metals, machinery and 

electrical goods, and transportation. Conditional on not worsening its market access to Russia, 

Ukraine would have expanded its trade in these sectors to all countries, including Russia and 

other members of CU.  

The CU integration would lead to a small increase in the share of capital goods from 17 

percent to 20 percent of total exports. FTA EU would increase the share of capital goods to 28 
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percent, while EU would increase it to 29 percent. In all scenarios, the share of raw materials 

would decline from 16 percent to 10-12 percent. The share of intermediate goods would decline 

from 48 percent to around 40 percent under the two EU scenarios and would only marginally 

decrease under the CU scenario. The share of consumer goods would remain stable around 20 

percent. 
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Appendix 

Model and estimation procedure 

Consider the Dixit-Stiglitz model of monopolistic competition with consumer preferences 

identical and homothetic across countries. Each country  has  firms that produce 

differentiated products in industries . Let  denote total consumption in country j of 

a good l that is produced by sector k in country i. 

Consumers 

A representative consumer located in country j has the utility function of the following form: 
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where  is the elasticity of substitution across different products.  is the expenditure share 

of industry k in total consumption. is the set of industry k goods that are available for 

consumption in country j. 

The optimal consumption derived from the optimization problem is , 
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where j
Y  is the gross domestic product of country j that is equal to the total expenditures of 

country j. 
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k dlpP is the price index. 

Producers 

A country i firm produces one unit of output with  units of labor.10  is country specific, 

reflecting the differences in institutions, technology, and factor prices.  is a firm-specific 

parameter with the cumulative distribution function  over support . Each 

firm is a monopolist over the production of a distinct good but is small relative to the size of the 

market. A standard formula for monopolistic pricing implies that the firm charges the mill price 

as a constant markup over the marginal cost 

 

There are variable and fixed costs of delivering products to consumer markets that vary 

across industries. is a melting iceberg transportation cost with . is a fixed 

cost of exporting that is country-pair and industry specific with . If the firm 

chooses to export its product to country j, consumers in country j pay . It follows that 

the profit of the firm exporting to country j is 

1

( ) .
( 1)
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ij j ijk k
k kj
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T w a
a Y F
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The firm exports only if it receives positive operating profits, which is more likely if the 

productivity of the firm ( ) is high, the input price ( ) is low, and the fixed costs of exporting 

                                                           

10 We consider a partial equilibrium model with fixed capital during the period being investigated. 

Labor is the only input that is perfectly mobile across industries but immobile across countries. 
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( ) are low. The least productive firm that exports to country j has the productivity level  

determined as 

1

( ) 0 .
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Parameterization and estimation strategy 

Out of  firms that operate in country i in industry k, only )( ij

kk

i

k aGN  firms export to country j. 

The aggregate export in industry k from exporter i to country j is 
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The equation can be further simplified by using the equilibrium constraint on the output 

of sector k produced by country i that leads to the following export equation 
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Selection of firms 

In the following discussion, the industry index k is dropped for the reader’s convenience. A 

distribution of productivities or the productivity of the marginal exporter ij

ta  is not observable. 

However, we do have information on trading and non-trading country-pairs. We define a latent 

variable as: 
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 ij

t is defined as the ratio of the variable profits from exporting to the fixed cost of 

exporting for the most productive firm. A positive export is observed if 1 ij

t
. Furthermore, 

conditional on a positive export, ij

tV  is an increasing function of ij

t  for an arbitrary )(aG  (see 

Helpman et al., 2008). 

Trade costs associated with the shipping of a unit of good from country i to country j are 

modeled by assuming the commonly used functional form: 

)exp()()( 1 ij

t

ij

t

ijij

t uRdistT   , 

Where  is the distance between countries i and j and R is a set of additional variables that 

determine trade costs, such as the contiguity dummy, whether country i or j is landlocked, the 

interior distances of countries i and j, and whether the countries are located on the same 

continent.   is the vector of coefficients associated with R. Finally, ij

tu  is an unobservable shock 

to the trade costs distributed ),0( 2

uN   and independent across time periods. Suppose further that 

fixed costs have the following functional form: )exp( ij

t

ij

k

jiij

tF   , where  

represents fixed costs specific to the exporting country,  represents fixed costs specific to the 
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importing country,  represents country-pair-specific fixed costs, and ij

t  represents country-

pair-specific random components distributed as ),0( 2N . 

Taking logs of both sides of equation (3) and substituting expressions for the variable and 

fixed trade costs yields: 
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t PYd ln)1(ln    is a country j time-specific dummy and 
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Without loss of generality, we can assume that 122  u  to normalize the selection 

equation that brings the following probit model:11 
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We denote a predicted probability of positive exports from country i to country j at time t as .ˆ ij

t  

Equation (5) is estimated using the standard probit model that includes the destination 

country time-specific fixed effects. For better identification, several variables that affect fixed 

costs but that have no effect on the volume of trade (and thus are included in the selection 

equation but not the gravity equation) are needed. Based on the results from Helpman et al. 

(2008), we control for pair-specific fixed costs by including a common language dummy as one 

of the variables that affects the decision of a firm to trade but has no significant impact on the 

volume of trade. To control for the exporter country-specific fixed costs, we include regulatory 

                                                           

11 Alternatively, both sides of (9) are divided by  . Both procedures lead to the same outcome in 

terms of predicting the probability of positive trade. 
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quality indices for the reporting country as factors that are proportional to the fixed costs of trade 

and therefore belong to the selection equation.12 

Gravity equation 

Taking the logs of both sides of equation (1) and substituting for ij

tT  yields 
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 is the multilateral resistance term, an integral measure of 

trade barriers of a country vis-à-vis all its trading partners (Anderson and van Wincoop, 2003), 

which accounts for the endogenous and simultaneous determination of trade flows across all 

countries. The multilateral resistance term is not observable and according to theory is 

simultaneously determined for all countries is dealt with by the Baier and Bergstrand (2009) 

procedure. 

Following the semiparametric version of the Helpman et al. (2008) method, we use the 

information acquired at the first stage of the estimation by identifying 
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t bbXuVE  , where ij

t̂  is the traditional inverse Mills ratio that 

accounts for the sample selection bias and the polynomial of degree 3 in )ˆ(ˆˆ 1 ij

t

ij

t

ij

t    

corrects for the firm level heterogeneity. As shown by Helpman et al. (2008), the polynomial of 

degree 3 is a sufficiently flexible and accurate approximation of the underlying unknown 

function of the distribution of productivities )(aG . 

                                                           

12 The regulatory quality index measures the ability of the government to formulate and implement 

sound economic policies that promote private sector development. 
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We estimate (6) by the Hausman-Taylor method (Hausman and Taylor, 1981) that uses 

time-varying variables that are not correlated with ij

tu  as instruments for endogenous 

components of Z. Serlenga and Shin (2007) tested performance of the Hausman-Taylor method 

in estimating the gravity equation of bilateral trade flows among 15 European countries in 1960-

2001 and found that it provides more sensible results than fixed or random effect methods. 

McPherson and Trumbull (2008) used the Hausman-Taylor method to estimate the unrealized 

US-Cuban trade potential and also found it superior to other popular methods of estimating the 

gravity model on panel data. 

Results 

Table A1 Probit model CIS sample 

HS 
code 

Trade(ij,t-
1) 

Both 
CU 

Exporter 
CU 

ln(GDP 
per capita 
i) 

ln(GDP j) ln(Dist ) 
Docs to 
export i 

Docs to 
import j 

Observations 

1 1.43** 0.60 0.043 0.054 0.49** -0.61** -0.93** 0.18 14805 

2 1.56** 0.68 -0.11 -0.51* -0.56** -0.36** -0.93** 0.18 14805 

3 1.45** 0.56 0.14 -0.059 0.085 -0.42** -1.15** -0.24** 14805 

4 1.36** 0.015 0.61** -0.021 0.11 -0.41** -1.99** 0.23** 14805 

5 1.63** 0.66 -0.022 0.062 0.37** -0.43** -0.069 0.28** 14805 

6 1.19** 0.66 -0.13 -0.36 0.50** -0.90** 0.22 0.19 14805 

7 1.44** 0.47 -0.047 -0.14 0.27* -0.68** -0.81** 0.058 14805 

8 1.62** 1.21** -0.18 -0.088 0.30** -0.85** -0.68** -0.12 14805 

9 1.81** 0.095 0.013 0.31 -0.0078 -0.40** -1.07** 0.095 14805 

10 1.56** 0.85 -0.24* 0.0057 0.21 -0.72** -1.71** 0.21** 14805 

11 1.91** 0.16 0.24* -0.89** 0.071 -0.48** -1.84** 0.011 14805 

12 1.70** -0.63 0.044 0.033 0.25* -0.83** -1.18** -0.25** 14805 

13 1.07** -0.12 0.45** -0.0097 0.10 -0.38** -0.22 -0.0025 14805 

14 1.31** -0.28 -0.066 0.22 0.33 -0.76** -0.052 0.010 14805 

15 1.80** -0.11 0.50** -0.38 -0.031 -0.75** -1.56** 0.016 14805 

16 1.44** 0.052 -0.13 -0.68** 0.15 -0.37** -0.38** 0.32** 14805 

17 1.87** -0.87* 0.18 0.67** 0.16 -0.59** -0.73** 0.054 14805 

18 2.01** -1.05* 0.098 0.48* 0.38** -0.58** -0.69** -0.11 14805 

19 1.91** -0.67 0.022 0.24 0.26* -0.70** -0.89** 0.042 14805 

20 1.77** 0.14 -0.17 0.13 0.075 -0.44** -0.69** 0.24** 14805 

21 1.71** 0.24 0.077 0.16 0.0066 -0.54** -0.86** 0.038 14805 

22 1.61** -0.87 0.35** 0.22 0.023 -0.38** -0.69** 0.040 14805 

23 1.57** -0.56 0.52** -0.60* 0.0068 -1.15** -1.75** 0.14 14805 

24 1.52** -0.26 0.28** -0.73** -0.52** -0.46** -0.50** 0.065 14805 

25 1.51** -0.74 0.52** 0.31 -0.18 -0.55** -1.41** 0.031 14805 

26 1.55** 0.35 0.19 0.88** -0.071 -0.30** -1.23** 0.26** 14805 

27 1.65** 0.30 -0.087 0.63** 0.16 -0.50** -0.69** -0.31** 14805 
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HS 
code 

Trade(ij,t-
1) 

Both 
CU 

Exporter 
CU 

ln(GDP 
per capita 
i) 

ln(GDP j) ln(Dist ) 
Docs to 
export i 

Docs to 
import j 

Observations 

28 1.54** 0.72 0.22** 0.070 0.015 -0.38** -1.35** 0.20** 14805 

29 1.62** -0.60 0.62** -0.056 -0.31** -0.37** -2.32** 0.012 14805 

30 1.65** -0.73 0.30** -0.13 -0.10 -0.43** -0.73** 0.023 14805 

31 1.69** -0.52 0.82** -0.019 0.20 -0.25** -1.67** -0.043 14805 

32 1.86** -0.24 0.57** 0.036 -0.084 -0.46** -2.54** 0.092 14805 

33 1.76** -0.37 0.26** 0.24 -0.056 -0.70** -0.58** 0.20* 14805 

34 1.42** -0.78* 0.50** 0.11 -0.28* -0.59** -1.86** -0.10 14805 

35 1.41** -0.88* 0.51** -0.21 0.41** -0.45** -1.46** 0.074 14805 

36 1.48** 0.24 0.15 -1.30** 0.14 -0.45** -1.63** -0.026 14805 

37 1.42** 0.096 -0.049 0.012 -0.037 -0.48** -1.31** -0.11 14805 

38 1.54** 0.16 0.25** 0.57** -0.066 -0.47** -0.68** 0.18* 14805 

39 1.46** -0.26 0.60** 0.26 -0.23* -0.62** -1.48** -0.22** 14805 

40 1.43** 0.13 0.77** 0.31* -0.061 -0.44** -1.72** -0.24** 14805 

41 1.48** 1.65** 0.42** 0.68** -0.11 -0.42** -0.79** -0.13 14805 

42 1.52** -0.051 0.38** 0.20 0.56** -0.72** -1.29** -0.35** 14805 

43 1.47** 1.00* -0.040 0.35 0.32* -0.70** 0.39* -0.38** 14805 

44 1.34** -0.75 0.74** 0.43** 0.20* -0.76** -1.29** -0.27** 14805 

45 1.42** 0.79 -0.39 -0.061 -0.36 -0.66** -0.28 0.077 14805 

46 1.13** 0.85 0.43* -1.38* 0.67** -0.99** -1.63** -0.14 14805 

47 1.30** -0.67 0.046 0.037 0.12 -0.95** -0.026 0.082 14805 

48 1.55** -0.77 0.64** -0.32 0.19 -0.71** -1.25** 0.058 14805 

49 1.38** -0.56 0.47** -0.15 0.0043 -0.52** -0.40** 0.082 14805 

50 1.04** 0.92* -0.53* -0.20 -0.55* -0.66** 1.00** -0.26 14805 

51 1.40** 0.57 0.075 0.25 -0.071 -0.51** -0.77** -0.066 14805 

52 1.40** 0.16 -0.048 0.11 0.20 -0.69** 0.28 -0.0055 14805 

53 1.42** 0.19 0.69** 0.33 0.16 -0.43** -1.15** -0.19 14805 

54 1.25** 0.11 0.43** 1.00** 0.46** -0.77** -1.73** -0.0031 14805 

55 1.39** -0.25 0.38** 0.42 0.067 -0.44** -0.76** -0.14 14805 

56 1.50** 0.0087 0.60** 0.25 -0.093 -0.56** -1.05** -0.26** 14805 

57 1.60** 0.19 -0.11 0.67** 0.24* -0.36** -0.40** 0.074 14805 

58 1.36** 1.07* -0.028 0.72** 0.22 -0.69** -0.64** -0.20 14805 

59 1.41** 0.81 0.32** -0.18 0.048 -0.63** -2.15** -0.11 14805 

60 1.33** 1.11** -0.045 -0.23 -0.27 -0.89** -1.42** -0.13 14805 

61 1.65** -0.63 0.46** 0.19 0.16 -0.57** -0.26* -0.073 14805 

62 1.46** -0.44 0.38** 0.33* 0.061 -0.51** -1.16** -0.21** 14805 

63 1.18** -0.47 0.014 0.74** -0.0083 -0.53** -0.70** -0.13* 14805 

64 1.53** -0.72 0.34** 0.23 0.17 -0.37** -0.57** -0.17* 14805 

65 1.45** 0.24 0.26* 0.18 0.31* -0.58** -1.10** -0.22* 14805 

66 1.68** -0.39 0.12 -0.56 0.39 -0.84** -1.71** -0.51** 14805 

67 1.16** 0.49 -0.29 -0.12 1.05** -0.51** -1.18** 0.13 14805 

68 1.58** 0.16 0.32** 0.18 0.16 -0.49** -1.71** -0.19* 14805 

69 1.36** -0.68 0.29** 0.33 0.20 -0.55** -1.43** -0.12 14805 

70 1.51** -0.084 0.50** 0.10 -0.068 -0.61** -0.72** -0.087 14805 

71 1.58** -0.60 -0.46** 0.10 0.24* -0.36** -1.21** -0.0057 14805 

72 1.55** 0.26 0.65** -0.24 0.42** -0.56** -1.84** -0.17* 14805 

73 1.60** -0.94* 0.71** 0.68** 0.094 -0.58** -1.70** -0.35** 14805 
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HS 
code 

Trade(ij,t-
1) 

Both 
CU 

Exporter 
CU 

ln(GDP 
per capita 
i) 

ln(GDP j) ln(Dist ) 
Docs to 
export i 

Docs to 
import j 

Observations 

74 1.44** 1.27** 0.45** 0.36* 0.18 -0.43** -1.56** 0.065 14805 

75 1.21** -0.41 0.42* -0.70 0.19 -0.43** -1.01** -0.014 14805 

76 1.35** -0.069 0.25** -0.043 0.044 -0.39** -0.95** -0.087 14805 

78 1.33** 0.31 0.021 0.38 -0.31* -0.42** -0.59** 0.22* 14805 

79 1.35** 1.15* 0.0024 0.00029 -0.19 -0.22** -1.21** 0.082 14805 

80 1.56** 0.19 -0.089 1.16 -0.56* -0.59** -0.80* 0.12 14805 

81 1.53** 0.56 0.36** 0.77** 0.037 -0.59** -1.18** 0.097 14805 

82 1.53** 0.074 0.30** 0.20 0.23* -0.57** -0.88** -0.30** 14805 

83 1.63** -0.30 0.33** 0.39* 0.030 -0.65** -1.49** -0.15* 14805 

84 1.35** -1.01* 0.46** 0.24* 0.083 -0.57** -1.05** -0.22** 14805 

85 1.29** -1.05* 0.45** 0.18 -0.0077 -0.51** -0.85** -0.23** 14805 

86 1.57** -0.17 0.26** 0.087 0.12 -0.64** -1.01** -0.00066 14805 

87 1.25** -0.64 0.29** 0.20 0.070 -0.63** -0.20* -0.15* 14805 

88 1.40** 0.16 -0.98** 0.16 -0.24* -0.31** -2.45** -0.023 14805 

89 1.47** -0.57 0.16 0.30 0.21 -0.38** -2.97** -0.087 14805 

90 1.32** -1.21** 0.73** 0.091 0.060 -0.52** -0.99** -0.10 14805 

91 1.41** 0.45 -0.13 0.13 0.11 -0.38** -0.60** 0.059 14805 

92 1.15** 0.40 -0.072 0.62** 0.27 -0.40** -0.38* 0.019 14805 

94 1.30** -0.70 0.31** 0.67** 0.16 -0.66** -1.05** -0.14* 14805 

95 1.40** -0.43 0.61** 0.27 0.27* -0.40** -1.76** -0.19* 14805 

96 1.51** -0.45 0.33** -0.027 0.23 -0.75** -1.02** -0.072 14805 

97 1.12** 0.091 -0.49** 1.55** 0.41** -0.32** -0.48** 0.030 14805 

       
* p<0.05, ** p<0.01 

       
 
Table A2 Gravity model CIS sample 

HS 
code ln(GDP i) ln(GDP j) 

Days 
export i 

Days 
import j CU i 

Both 
CU ln(Dist) 

ln(share 
i) Sigma u 

Sigma 
e Observations 

1 -0.61 -0.23 -1.00** -0.44 -0.23 -0.39 0.77 -0.48 4.59 1.19 990 

2 -0.49 0.067 0.43 -1.03** 0.49 0.4 -0.11 1.05 3.28 1.37 577 

3 -0.096 0.60** -0.97** -0.12 0.76** 0.019 0.53 -0.17 3.16 1.12 1253 

4 0.071 0.80** 0.13 -0.073 0.075 0.74 0.36 -0.13 5.56 1.38 1777 

5 0.22 0.2 0.13 -0.53* 0.05 0.41 0.29 -0.089 3.11 1.01 943 

6 -0.96* 0.15 0.36 0.47 0.07 -0.56 1.01 -2.47* 3.68 0.98 555 

7 0.50* 0.23 -0.019 -0.54** 0.14 -0.75 0.15 -0.49 3.01 1.31 1835 

8 -0.17 0.67** -0.13 0.21 -0.015 -1.64* -0.38 0.41 2.71 1.1 2249 

9 0.66** 0.1 0.89** -0.16 0.18 -1.03* -0.1 -0.041 2.97 1.09 1112 

10 0.79** -0.14 0.9 -0.70** -0.32 -1.13 -0.73 0.045 3.3 1.58 2070 

11 -0.14 0.00063 0.85** -0.3 0.42* 0.61 -0.13 0.32 3.92 1.24 1353 

12 0.05 0.50** 0.60** 0.3 -0.74** 0.076 -0.52 1.43** 3.2 1.41 2005 

13 -0.0062 0.064 0.029 0.39 0.012 -0.029 0.12 -0.28 3.09 0.92 425 

14 -0.65 -1.54 0.42 1.82 0.29 -0.39 1.65 0.29 20.8 1.05 341 

15 0.2 -0.033 0.099 -0.63** 0.39* -0.9 -1.98** 0.065 4.51 1.39 1718 

16 0.62 0.80** -0.23 -0.3 0.31 0.06 -0.37 0.057 4.23 1.09 1201 

17 1.86** 0.66** -0.00023 -0.2 0.58** -1.21* -0.99 0.073 8.48 1.43 1466 

18 0.98** 0.14 0.65** 0.049 0.11 1.36** 0.43 0.04 3.07 1.14 1336 
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HS 
code ln(GDP i) ln(GDP j) 

Days 
export i 

Days 
import j CU i 

Both 
CU ln(Dist) 

ln(share 
i) Sigma u 

Sigma 
e Observations 

19 0.72** 0.85** 0.74** -0.81** 0.048 0.016 -0.2 0.061 5.05 0.94 1592 

20 0.51** 0.50** -0.026 -0.34* 0.37** 0.099 -0.6 -0.099 3.76 1.02 1992 

21 0.2 0.19 0.41* -0.80** -0.097 0.24 -0.67 0.033 3.05 1.21 1708 

22 -0.46* 0.32** 0.054 -0.023 0.43** 0.25 -0.54* 0.089 3.48 1.06 3167 

23 0.74* 0.069 -0.31 -0.15 -0.014 -0.49 -0.76 -0.37 2.82 1.35 1248 

24 -0.27 -0.07 0.98** -0.17 0.0018 0.24 -0.35 -0.00074 5.46 1.28 1418 

25 0.31 0.51** -0.60** -0.31 0.60** 0.39 -1.33** 0.064 3.37 1.34 2345 

26 0.2 0.59** -0.15 -0.56 0.0061 -0.91 -0.15 -0.33 3.76 1.47 1283 

27 0.17 0.40** 0.92** 0.07 0.42** -0.77 -0.46 0.72** 3.99 1.78 3777 

28 0.80** -0.13 0.67** -0.36* 0.17 -0.53 -0.23 0.39* 3.57 1.29 2857 

29 0.77** 0.35** -0.21 -0.32* 0.24 1.13** -0.4 0.17 3.73 1.21 2237 

30 0.31 0.029 0.18 0.27 0.086 -0.32 -0.47 -0.0051 3.18 1.24 2106 

31 0.16 0.34** 0.25 -0.35** -0.21 0.23 0.58** 0.36** 2.4 1.17 2678 

32 0.79** -0.11 0.62* -0.47** 0.024 -0.46 -0.23 -0.082 3.61 1.26 1923 

33 -0.18 0.21 0.67** -0.035 -0.14 0.21 -0.95 -0.017 3.93 1.19 1545 

34 -0.31 0.21 -0.81** -0.2 0.025 0.72 -1.12** 0.065 3.42 1.28 1704 

35 0.19 0.52** -0.8 -1.12** -0.11 -0.15 -0.2 -0.15 3.46 1.26 1248 

36 0.53 0.34* 0.13 0.1 -0.28 -0.023 -0.21 -0.098 2.39 1.14 805 

37 -0.12 -0.067 -0.54 -0.54* 0.033 0.15 -0.90* 0.049 2.19 1.11 724 

38 -0.062 0.23* -0.35 -0.026 0.15 0.37 -0.38 -0.33 2.83 1.4 2559 

39 0.68** 0.34** 1.03** -0.15 -0.25* -0.014 -0.53* 1.25** 2.96 1.19 3695 

40 -0.60* 0.14 0.1 -0.084 0.31 -0.44 -0.39 0.95** 3.98 1.38 3564 

41 0.39 0.40* 0.24 -0.79** 0.27 -1.83** -0.035 0.24 3.29 1.14 1431 

42 0.51 0.26 0.18 0.13 -0.32 0.27 -0.86* 0.21 2.85 1.25 1297 

43 0.83* -0.47 0.39 0.12 -0.36 -1.58* 0.22 -0.076 3.45 1.24 764 

44 0.28 0.82** 0.016 -0.74** -0.11 -0.088 -2.17** 0.82** 3.91 1.06 3336 

45 -0.052 -0.2 0.59 -1.01 -0.53 -0.7 0.72 0.022 18.2 1.04 192 

46 -1.34 0.61 -2.94** 1.44 -1.03** 0.38 -0.87 -0.14 2.82 0.76 238 

47 -0.17 0.35 0.45 -0.71* 0.45 1.48 -0.15 0.18 7.78 1.25 789 

48 0.15 0.56** 0.54* -0.16 -0.075 -0.21 -0.59 1.30** 4 1.16 2836 

49 0.48* 0.19 -0.16 0.00078 -0.45** 0.84 -0.29 -0.10** 3.1 1.39 2778 

50 2.67** 1.43 4.40* 2.71** 1.81* -0.32 3.58 0.73 9.29 0.89 141 

51 -0.23 0.019 0.76 -1.12** 0.35 -0.23 0.7 0.67 3.18 1.29 973 

52 -0.34 1.06** 0.053 -0.069 -0.3 0.14 -0.37 0.58 5.13 1.13 1399 

53 -0.6 0.66** -1.72** 0.14 0.44 -0.14 -0.93* 0.1 2.41 1.15 965 

54 1.04** 0.47** -0.19 0.78** 0.055 0.54 0.23 0.45** 2.7 1.24 1381 

55 -0.074 0.48** -1.98** -0.054 -0.58* 1.14* -0.35 0.41* 2.77 1.38 1232 

56 0.13 0.026 -0.31 -0.069 0.23 -0.55 0.037 0.022 3.28 1.31 1512 

57 0.22 -0.021 0.16 0.079 0.28 0.39 -0.36 0.054 2.69 1.11 1009 

58 -0.43 -0.18 0.14 -0.39 -0.58* 0.19 0.075 0.2 4.06 1.11 645 

59 0.69 0.27 0.034 -0.31 -0.33 0.27 -0.74 0.2 2.93 1.26 1209 

60 1.80** 0.50* 2.00** -0.21 -0.79** 0.68 -0.64 -0.27** 3.3 1.01 547 

61 0.71* 0.84** -0.041 -0.22 -0.01 0.72 -1.59** -0.028 4.52 1.35 1783 

62 -0.17 0.96** -0.49 -0.70** -0.78** 1.45** -1.67** -0.13 5.26 1.35 2186 

63 0.17 0.33** -0.24 0.28 0.03 0.25 -1.09** -0.00033 2.84 1.25 2831 

64 0.52 0.24 0.17 0.31 0.21 0.063 -0.27 0.045 3.92 1.25 1661 
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HS 
code ln(GDP i) ln(GDP j) 

Days 
export i 

Days 
import j CU i 

Both 
CU ln(Dist) 

ln(share 
i) Sigma u 

Sigma 
e Observations 

65 0.5 0.2 0.18 0.4 0.13 0.27 -0.6 -0.0052 2.9 1.2 1002 

66 -1.31 1.28** 0.14 -0.54 -0.067 0.91 0.62 0.0028 6.85 0.93 262 

67 -0.3 -0.08 0.81 0.056 0.46 -1.08 0.76 0.025 3.53 0.77 229 

68 0.52* 0.17 -0.3 0.037 0.15 -0.65 -0.56* 0.02 2.64 1.2 2338 

69 -0.23 0.38** -0.38 -0.36 0.2 -0.46 -0.77 -0.027 4.4 1.2 1749 

70 -0.21 0.34** -0.42* -0.27 -0.19 0.089 -1.31** 0.54* 3.32 1.21 2704 

71 0.26 0.4 0.83** 0.098 -0.73* 1.98* -0.3 0.45 4.89 1.71 1288 

72 0.72** 0.53** 0.21 0.2 -0.30** -0.38 -0.47* 0.07 2.93 1.17 4527 

73 0.29 0.24** 0.18 -0.08 -0.037 1.16** -0.91** 0.74** 3.09 1.35 4323 

74 0.1 0.38* 0.12 0.17 -0.48* -1.66 -0.57 0.11 3.8 1.7 2066 

75 1.35 0.62 -0.18 -0.35 -1.40* -0.92 -1.05 0.16 7.7 1.51 553 

76 0.71** 0.64** -0.014 -0.084 0.66** 1.61** 0.0085 0.14** 3.02 1.44 2669 

78 -0.75* 0.17 -0.27 0.87* 0.47 -2.81** -0.34 0.078 4.03 1.48 950 

79 -0.85 0.62* 0.033 0.81* 0.065 -0.21 0.69 0.3 5.42 1.43 593 

80 -6.15 0.78 -0.52 0.45 3.14** -0.63 1.67 -0.29 25.3 1.18 271 

81 0.21 0.099 -0.85 -0.56 -0.36 -0.42 0.72 0.092 6.62 1.37 1281 

82 -0.66** 0.28** -0.25 -0.064 0.18 -0.25 -0.35 -0.03 2.86 1.28 2573 

83 0.094 -0.015 0.64** 0.12 -0.55** 0.79* -0.34 -0.053 2.34 1.15 2222 

84 -0.36** 0.14* 0.80** -0.29** -0.44** 1.18** -0.75** 0.98** 2.61 1.3 5966 

85 0.026 0.12 0.58** -0.21 -0.49** 1.19** -0.66** 0.73** 2.91 1.33 5278 

86 0.31 0.021 -0.44* -0.64** 0.26 0.16 0.23 0.16* 3.04 1.46 1792 

87 -0.15 0.099 -0.21 0.075 -0.31* 0.22 -0.47 0.64** 2.9 1.46 3848 

88 0.37 0.17 0.53 -0.065 -0.37 -2.39** -0.59 -0.056 3.19 1.67 1702 

89 0.92 0.18 1.14* 0.2 0.053 -0.11 -0.05 -0.069 2.88 1.76 1305 

90 -0.15 0.048 0.35* -0.13 -0.79** 1.37** -0.32 -0.088** 2.51 1.33 4641 

91 0.72* 0.24 0.32 0.1 -0.53* -0.51 0.056 0.1 2.87 1.11 1004 

92 -0.0094 -0.23 0.32 0.078 -0.43* -0.49 -0.46 -0.096 2.82 0.88 621 

94 0.43* 0.43** 0.19 -0.19 -0.63** 0.69 -1.06** 1.22** 3.26 1.16 3119 

95 0.46* 0.039 0.044 -0.66** -0.11 -0.057 -0.83** -0.062 2.93 1.1 2167 

96 0.2 0.31* 0.31 -0.40* -0.3 0.2 -1.20** 0.34 3.2 1.1 1372 

97 0.31 0.011 -0.35 0.12 0.48 -1.41** -0.089   1.39 1.2 798 

* p<0.05, ** p<0.01 
         Table A3 Probit model FTA EU sample 

HS code 
Trade(ij,t-

1) Both EU 
Exporter 

EU 

ln(GDP 
per capita 

i) ln(GDP j) 
ln(Dist 

ij) 
Docs to 
export i 

Docs to 
import j Observations 

1 1.80** -0.15** 0.47** -0.14** 0.31** -0.39** 0.14** 0.17** 93535 

2 1.74** 0.55** 0.46** 0.0075 0.17** -0.30** -0.13** 0.0081 93535 

3 1.71** 0.32** -0.072** -0.089 0.28** -0.23** -0.092** -0.025 93535 

4 1.73** 0.60** 0.41** -0.30** 0.26** -0.35** -0.30** 0.058* 93535 

5 1.64** 0.064* 0.27** -0.024 0.20** -0.30** 0.072 0.026 93535 

6 2.00** -0.11** 0.22** -0.1 0.31** -0.38** 0.20** 0.060* 93535 

7 1.92** 0.059 0.24** -0.28** 0.22** -0.40** -0.081* 0.051 93535 

8 1.90** 0.073* 0.12** -0.16** 0.26** -0.43** 0.11** 0.01 93535 

9 1.90** 0.12** 0.23** -0.024 0.18** -0.28** -0.31** 0.088** 93535 

10 1.63** 0.35** 0.41** -0.061 0.064 -0.44** -0.34** 0.038 93535 
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HS code 
Trade(ij,t-

1) Both EU 
Exporter 

EU 

ln(GDP 
per capita 

i) ln(GDP j) 
ln(Dist 

ij) 
Docs to 
export i 

Docs to 
import j Observations 

11 1.91** 0.14** 0.39** 0.28** -0.054 -0.32** -0.046 -0.048 93535 

12 2.02** 0.056 0.22** -0.037 0.19** -0.35** 0.094** 0.016 93535 

13 1.83** 0.11** 0.15** -0.35** 0.11** -0.27** -0.036 0.066* 93535 

14 1.72** 0.17** 0.23** -0.44** 0.22** -0.31** -0.090* 0.017 93535 

15 1.86** 0.035 0.089** 0.072 0.047 -0.36** -0.37** 0.016 93535 

16 1.79** 0.47** 0.14** 0.11* 0.14** -0.31** -0.40** -0.047 93535 

17 1.91** 0.14** 0.14** 0.043 0.18** -0.41** -0.048 -0.039 93535 

18 1.92** 0.13** 0.30** 0.19** 0.21** -0.35** -0.13** 0.021 93535 

19 1.93** 0.13** 0.29** 0.14** 0.089** -0.38** -0.14** -0.049 93535 

20 1.91** -0.012 0.25** -0.14** 0.24** -0.34** -0.068* 0.0047 93535 

21 1.85** 0.15** 0.21** 0.25** 0.21** -0.42** -0.25** 0.042 93535 

22 1.81** 0.20** 0.27** 0.31** 0.19** -0.27** -0.40** -0.062* 93535 

23 1.89** 0.04 0.45** 0.034 0.20** -0.41** -0.14** 0.11** 93535 

24 1.67** 0.073** 0.37** 0.11* 0.038 -0.30** 0.14** 0.12** 93535 

25 1.73** -0.25** 0.22** -0.099* 0.15** -0.45** -0.21** -0.0083 93535 

26 1.74** -0.049 0.21** 0.035 0.13** -0.30** -0.022 0.11** 93535 

27 1.64** -0.22** 0.26** 0.18** 0.15** -0.50** -0.59** -0.041 93535 

28 1.85** -0.034 0.16** -0.14** 0.21** -0.34** -0.46** 0.096** 93535 

29 1.87** 0.058 0.30** 0.15** 0.25** -0.34** -0.40** 0.10** 93535 

30 1.92** 0.36** 0.24** 0.014 0.067 -0.40** -0.12** 0.092** 93535 

31 1.78** -0.077** 0.29** -0.16** 0.22** -0.31** -0.53** 0.11** 93535 

32 1.94** 0.090* 0.22** 0.11* 0.26** -0.41** -0.32** 0.045 93535 

33 1.93** -0.11** 0.29** 0.13** 0.099** -0.39** -0.11** 0.092** 93535 

34 1.91** 0.086* 0.32** 0.13** 0.23** -0.44** -0.27** -0.0027 93535 

35 1.84** -0.0031 0.34** 0.16** 0.12** -0.38** -0.37** -0.0094 93535 

36 1.65** 0.047 0.29** 0.22** 0.17** -0.39** -0.18** 0.032 93535 

37 1.78** -0.021 0.27** 0.27** 0.21** -0.30** -0.37** 0.070* 93535 

38 1.86** 0.05 0.35** 0.084 0.23** -0.38** -0.34** 0.018 93535 

39 1.71** 0.084 0.38** 0.17** 0.17** -0.46** -0.35** -0.034 93535 

40 1.86** 0.062 0.40** 0.045 0.18** -0.39** -0.26** -0.05 93535 

41 1.69** -0.090** 0.23** -0.016 0.15** -0.39** -0.26** 0.20** 93535 

42 1.71** 0.15** 0.30** 0.18** 0.35** -0.45** -0.31** -0.0084 93535 

43 1.63** -0.046 0.23** -0.052 0.26** -0.41** 0.00013 0.14** 93535 

44 1.59** -0.011 0.36** -0.0069 0.38** -0.46** -0.19** -0.019 93535 

45 1.86** -0.094** 0.44** 0.068 0.24** -0.35** -0.29** 0.073* 93535 

46 1.75** -0.025 0.45** -0.40** 0.36** -0.42** -0.044 0.058 93535 

47 1.62** -0.04 0.36** 0.17** 0.13** -0.33** -0.12** 0.14** 93535 

48 1.70** 0.11* 0.25** 0.13** 0.16** -0.47** -0.60** 0.039 93535 

49 1.70** -0.23** 0.38** 0.14** 0.23** -0.45** -0.30** 0.013 93535 

50 1.91** -0.055 0.23** 0.29** 0.18** -0.35** -0.035 0.12** 93535 

51 1.75** -0.15** 0.17** 0.22** 0.081 -0.42** -0.33** 0.072* 93535 

52 1.87** -0.11** 0.31** -0.035 0.17** -0.38** -0.24** 0.015 93535 

53 1.74** -0.041 0.52** -0.17** 0.17** -0.37** -0.19** 0.059* 93535 

54 1.94** -0.038 0.25** 0.25** 0.20** -0.37** 0.032 0.085** 93535 

55 1.85** -0.051 0.22** 0.17** 0.24** -0.44** -0.40** 0.041 93535 
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HS code 
Trade(ij,t-

1) Both EU 
Exporter 

EU 

ln(GDP 
per capita 

i) ln(GDP j) 
ln(Dist 

ij) 
Docs to 
export i 

Docs to 
import j Observations 

56 1.69** 0.12** 0.29** 0.23** 0.22** -0.43** -0.41** -0.024 93535 

57 1.81** -0.037 0.27** -0.12* 0.30** -0.41** -0.089** 0.066* 93535 

58 1.88** -0.024 0.24** 0.12* 0.17** -0.41** -0.30** 0.0086 93535 

59 1.85** 0.16** 0.26** 0.59** 0.20** -0.40** -0.28** 0.066* 93535 

60 1.90** 0.11** 0.32** 0.50** 0.12** -0.36** -0.28** 0.089** 93535 

61 1.63** 0.023 0.25** 0.056 0.25** -0.41** -0.23** -0.075** 93535 

62 1.60** 0.20** 0.18** 0.11* 0.25** -0.44** -0.33** -0.11** 93535 

63 1.54** -0.067 0.41** 0.19** 0.13** -0.45** -0.45** -0.014 93535 

64 1.65** 0.053 0.26** -0.058 0.26** -0.46** -0.25** -0.031 93535 

65 1.72** 0.28** 0.14** 0.036 0.42** -0.39** -0.37** -0.0056 93535 

66 1.68** -0.035 0.45** 0.25** 0.23** -0.45** 0.12** 0.0097 93535 

67 1.88** 0.22** 0.23** 0.09 0.40** -0.31** -0.45** 0.077* 93535 

68 1.76** -0.16** 0.26** 0.074 0.29** -0.43** -0.42** -0.048 93535 

69 1.69** -0.29** 0.23** -0.22** 0.29** -0.45** -0.68** -0.031 93535 

70 1.74** 0.013 0.36** -0.048 0.28** -0.43** -0.28** 0.034 93535 

71 1.85** 0.038 0.12** 0.15** 0.27** -0.27** -0.37** 0.063* 93535 

72 1.75** 0.13** 0.21** -0.17** 0.22** -0.39** -0.24** 0.029 93535 

73 1.70** -0.19** 0.32** 0.12** 0.25** -0.46** -0.45** -0.0023 93535 

74 1.67** 0.12** 0.23** 0.00035 0.25** -0.36** -0.29** 0.053* 93535 

75 1.80** -0.021 0.22** -0.04 0.23** -0.30** -0.18** 0.05 93535 

76 1.63** 0.06 0.24** 0.23** 0.25** -0.47** -0.32** -0.015 93535 

78 1.57** -0.031 0.22** 0.065 0.16** -0.42** -0.38** 0.06 93535 

79 1.59** 0.13** 0.10** 0.17** 0.12** -0.42** -0.26** 0.12** 93535 

80 1.64** 0.082** 0.34** 0.29** 0.11* -0.33** -0.20** 0.14** 93535 

81 1.76** 0.033 0.064** 0.25** 0.20** -0.30** -0.27** 0.041 93535 

82 1.77** 0.018 0.28** 0.19** 0.24** -0.37** -0.48** -0.048 93535 

83 1.82** -0.072 0.29** 0.38** 0.27** -0.44** -0.65** -0.011 93535 

84 1.71** -0.34** 0.55** 0.18** 0.19** -0.46** -0.39** 0.0038 93535 

85 1.72** -0.27** 0.61** 0.20** 0.17** -0.42** -0.61** -0.015 93535 

86 1.62** -0.16** 0.32** 0.067 0.27** -0.44** -0.33** -0.039 93535 

87 1.79** -0.13** 0.47** 0.12** 0.25** -0.49** -0.51** 0.015 93535 

88 1.60** -0.31** 0.20** 0.43** 0.33** -0.25** -0.35** -0.10** 93535 

89 1.57** -0.14** 0.34** -0.11* 0.34** -0.31** -0.21** 0.0065 93535 

90 1.69** -0.0098 0.38** 0.23** 0.25** -0.37** -0.56** 0.046 93535 

91 1.82** -0.058 0.28** 0.31** 0.30** -0.35** -0.30** 0.074** 93535 

92 1.80** -0.20** 0.32** 0.17** 0.48** -0.33** -0.26** 0.066* 93535 

94 1.58** 0.0027 0.46** 0.036 0.26** -0.51** -0.56** -0.066** 93535 

95 1.69** -0.015 0.48** 0.48** 0.28** -0.39** -0.64** -0.0025 93535 

96 1.75** 0.082* 0.29** 0.32** 0.24** -0.42** -0.41** 0.086** 93535 

97 1.49** -0.57** 0.18** -0.031 0.40** -0.25** -0.36** 0.060* 93535 

       
* p<0.05, ** p<0.01 

         

Table A4 Gravity model FTA EU sample 
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HS 
code 

ln(GDP 
i) 

ln(GDP 
j) 

Days 
export i 

Days 
import j EU i 

Both 
EU ln(Dist) 

ln(share 
i) 

Sigma 
u 

Sigma 
e Observations 

1 0.32** 0.11* -0.1 0.17** -0.52** 0.95** -0.31** 0.14 2.91 1.16 15410 

2 0.28** 0.088 0.24** -0.063 -0.55** 0.57** -0.091 0.23** 5.96 1.15 18153 

3 0.15* 0.34** 0.26** -0.0017 -0.043 0.20* -0.19 0.22** 7.07 1.05 20482 

4 0.43** 0.30** 0.034 0.17** -0.70** 0.53** -0.13 0.031* 3.45 1.06 27505 

5 0.1 0.12 -0.31** -0.23** -0.28** 0.22** -0.24 0.034 5.39 1.1 15013 

6 0.74** 0.42** 0.037 0.092 -0.25** 0.29** -0.39** 0.77** 3.37 0.98 15344 

7 0.31** 0.35** -0.17** 0.06 -0.41** 0.40** -0.61** 0.24** 4.36 0.98 22857 

8 0.31** 0.52** 0.34** -0.12** -0.40** 0.70** -0.48** 0.19** 3.28 0.96 22769 

9 0.26** 0.17** 0.60** 0.05 -0.28** 0.28** -0.33** -0.051** 2.92 1 22819 

10 -0.12 0.052 -0.08 0.0088 0.17 0.39** -0.84** 0.006 3.58 1.52 14437 

11 0.65** 0.076* 0.32** -0.0086 -0.28** 0.38** -0.18* 0.23** 3.01 1.21 19366 

12 0.53** 0.53** -0.15** 0.018 0.0036 0.37** -0.59** 0.28** 2.79 1.01 24479 

13 0.13 0.48** 0.67** 0.055 0.13 0.082 -0.23 -0.63* 7.22 1.01 16755 

14 0.42** 0.43** 0.42** 0.17 -0.30* -0.044 -0.37 0.062 9.51 1.03 7683 

15 0.63** 0.11** 0.29** 0.089 -0.44** 0.75** -0.50** 0.22** 3.1 1.15 25298 

16 0.17** 0.25** 0.053 -0.029 -0.053 0.69** -0.42** 0.21** 3.04 0.98 22256 

17 0.41** 0.13** 0.1 0.14** 0.17** 0.74** -0.60** -0.023 9.42 1.17 26986 

18 0.41** 0.32** 0.13* 0.059 -0.32** 0.19** -0.52** 0.033 4.61 0.95 24707 

19 0.56** 0.25** 0.0091 0.094** -0.088* 0.37** -0.39** -0.01 2.47 0.93 32258 

20 0.35** 0.31** 0.13* -0.043 -0.43** 0.43** -0.34** 0.14** 2.68 0.89 30052 

21 0.63** 0.26** -0.21** -0.015 0.15** 0.33** -0.64** -0.020* 2.37 0.99 33664 

22 0.31** 0.35** 0.28** 0.0015 -0.40** 0.24** -0.32** 0.086** 3.21 0.94 36573 

23 0.45** 0.36** -0.41** 0.12** -0.37** 0.35** -0.34** 0.18** 3.45 1.02 20865 

24 0.28** 0.23** 0.18 -0.075 -0.096 0.68** -0.72** 0.037* 4.05 1.4 18784 

25 0.30** 0.42** 0.017 -0.10* 0.11* -0.062 -0.70** 0.037* 4.82 1.07 29290 

26 -0.099 0.18** 0.14 -0.12 -0.37** 0.011 0.14 0.031 3.91 1.4 12257 

27 0.35** 0.36** -0.11 0.00041 0.052 0.24** -0.84** 0.11** 3.48 1.54 33917 

28 0.61** 0.49** 0.35** -0.019 -0.083* 0.45** -0.43** 0.14** 2.71 1.09 33252 

29 0.77** 0.62** 0.23** 0.0073 -0.041 0.26** -0.41** 0.038* 3.32 1.04 34815 

30 0.61** 0.32** -0.46** 0.059* 0.041 0.01 -0.46** -0.0085 4.08 0.97 40642 

31 0.059 0.29** 0.17* 0.073 -0.08 0.43** 0.23** 0.087** 3.35 1.22 20830 

32 0.77** 0.36** -0.095 
-

0.097** -0.21** 0.24** -0.60** -0.02 3.32 0.95 35893 

33 0.84** 0.39** 0.077 -0.041 0.15** -0.036 -0.65** -0.0065 3.81 0.95 36259 

34 0.61** 0.34** -0.06 -0.13** -0.12** 0.062 -0.70** 0.044** 2.82 0.93 34143 

35 0.52** 0.36** -0.18** 
-

0.093** -0.32** 0.15** -0.41** 0.0061 2.88 0.96 28821 

36 0.029 0.20** 0.31** -0.021 -0.11 -0.091 0.081 -0.035 3.35 1.21 12986 

37 0.77** 0.31** 0.35** -0.082 -0.37** 0.071 -0.44** 0.093** 3.41 1.17 21523 

38 0.71** 0.38** 0.013 -0.037 -0.26** 0.22** -0.56** -0.0079 3.01 1 39871 

39 0.91** 0.45** 0.013 -0.11** -0.11** 0.25** -0.93** 0.034* 2.94 0.91 48617 

40 0.65** 0.41** -0.09 -0.079* -0.28** 0.19** -0.65** 0.15** 4.2 0.99 41158 

41 0.44** 0.37** -0.048 -0.33** -0.026 -0.13* -0.35** 0.053 3.12 1.11 18673 

42 0.64** 0.41** 0.49** -0.15** -0.25** 0.053 -0.63** -0.0066 2.55 0.95 30041 

43 0.11 0.27** -0.39** -0.19** -0.58** -0.16* -0.23** 0.16** 2.77 1.13 13350 

44 0.078 0.46** 0.085 0.055 -0.07 -0.043 -0.73** 0.028 4.08 1.03 36227 

45 0.15 0.24** 0.85** 0.055 -0.59** -0.035 0.18 0.14** 3.45 0.93 9647 
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HS 
code 

ln(GDP 
i) 

ln(GDP 
j) 

Days 
export i 

Days 
import j EU i 

Both 
EU ln(Dist) 

ln(share 
i) 

Sigma 
u 

Sigma 
e Observations 

46 0.29** 0.27** 0.53** -0.12 -0.84** 0.32** -0.28** 0.062** 2.26 0.94 10105 

47 -0.38** 0.15** 0.69** 0.0055 -0.48** 0.20** 0.26** 0.14** 3.09 1.26 13521 

48 0.64** 0.41** 0.095 -0.061* -0.23** 0.39** -0.86** 0.090** 2.78 1 42473 

49 0.81** 0.32** -0.098* -0.18** -0.16** 0.33** -0.80** -0.018 2.9 1.01 37917 

50 0.74** 0.32** 0.08 -0.04 -0.33** 0.085 -0.25* 0.029 3.32 1 9878 

51 0.49** 0.38** 0.28** -0.061 0.32** -0.25** -0.62** -0.018 4.47 1.13 18365 

52 0.87** 0.56** -0.21** -0.17** 0.056 -0.33** -0.84** 0.13** 4.27 1.07 25386 

53 0.48** 0.26** 0.1 -0.14* -0.29** -0.45** -0.40** 0.13** 2.44 1.03 15186 

54 0.84** 0.46** -0.13* -0.045 -0.15** 0.012 -0.55** 0.17** 2.86 1.05 26440 

55 0.95** 0.36** -0.15* -0.084 -0.13** -0.035 -0.73** 0.16** 2.6 1.12 24668 

56 0.64** 0.35** -0.0092 -0.032 0.11* 0.12* -0.54** -0.0042 2.79 1.06 28649 

57 0.94** 0.68** 0.1 -0.04 -0.13 0.33** -0.89** 0.12** 8.6 1 22408 

58 0.79** 0.42** 0.0079 0.028 0.19** 0.05 -0.72** 0.04 3.56 0.94 24381 

59 0.89** 0.46** -0.044 -0.037 0.10* -0.16** -0.63** 0.012 2.63 1 26558 

60 0.94** 0.36** 0.019 -0.088 0.18* 0.01 -0.63** 0.031 3.53 1.07 20408 

61 0.56** 0.60** 0.17** -0.075* -0.06 0.12** -1.02** 0.038* 3.43 1.02 34566 

62 0.65** 0.52** 0.48** -0.046 -0.43** -0.12* -1.05** 0.00047 2.71 1.05 36641 

63 0.59** 0.29** 0.093 -0.20** -0.23** 0.07 -0.82** 0.030** 2.54 1.03 37761 

64 0.42** 0.34** 0.50** 0.01 -0.55** 0.34** -0.70** -0.0066 3.83 1.01 29269 

65 0.53** 0.28** 0.29** 0.0028 -0.52** 0.054 -0.41** 0.063** 2.71 0.92 21709 

66 0.53** 0.30** 0.23** -0.011 -0.41** 0.24** -0.52** 0.057 5.11 0.98 13588 

67 0.48** 0.32** 0.15 0.12 -0.24** 0.24** -0.33** 0.11** 2.85 0.94 10960 

68 0.63** 0.49** 0.15** 0.057 -0.047 0.077* -0.72** 0.011 2.99 0.94 33758 

69 0.65** 0.36** 0.39** 0.015 -0.21** 0.23** -0.70** 0.069** 2.84 0.98 32124 

70 0.70** 0.46** 0.38** 0.11** -0.15** 0.19** -0.69** 0.044* 2.76 0.97 36852 

71 0.69** 0.58** 0.43** 0.062 -0.16** 0.46** -0.28** -0.14** 4.72 1.2 26465 

72 0.30** 0.45** 0.1 0.20** -0.55** 0.35** -0.44** 0.23** 3.64 1.22 36093 

73 0.70** 0.39** 0.11* -0.11** -0.21** 0.32** -0.87** 0.060** 3.17 1.12 46282 

74 0.51** 0.51** -0.072 -0.15** -0.077 0.34** -0.55** 0.032 3.77 1.19 28557 

75 0.32** 0.40** 0.33** 0.11 0.15 -0.18* -0.06 0.0025 2.82 1.22 12738 

76 0.44** 0.44** -0.15** -0.04 -0.18** 0.13** -0.80** 0.033 3.16 1.1 35612 

78 0.21** 0.53** -0.0039 -0.20* -0.055 0.35** -0.45** 0.056* 2.75 1.37 10510 

79 0.31** 0.26** 0.58** -0.018 -0.31** 0.54** -0.15 0.095** 4.69 1.31 14126 

80 0.29** 0.15* -0.018 -0.077 0.14 0.31** -0.36* 0.016 4.2 1.22 8791 

81 0.27** 0.20** 0.012 -0.046 -0.068 -0.089 -0.055 -0.018 3.7 1.26 14226 

82 0.78** 0.40** 0.20** -0.11** -0.090* 0.11** -0.52** -0.030** 2.73 0.94 37659 

83 0.66** 0.42** -0.10* 0.021 0.13** 0.13** -0.86** 0.040** 2.69 0.94 36371 

84 0.91** 0.56** 0.031 
-

0.074** -0.26** 0.25** -0.65** 0.047** 2.64 0.96 56623 

85 1.06** 0.65** -0.059 -0.15** 0.12** 0.28** -1.01** 0.036 2.72 1.1 53588 

86 0.27** 0.37** 0.62** -0.087 0.044 0.086 -0.27** 0.03 3.11 1.48 19335 

87 0.98** 0.59** -0.14** -0.11** 0.51** 0.40** -1.16** 0.16** 4.12 1.12 43674 

88 0.51** 0.29** -0.11 -0.12 -0.69** 0.32** 0.018 -0.027 3.82 1.79 24036 

89 0.24** 0.20** -0.2 -0.012 -0.48** -0.14 -0.067 0.26** 4.2 1.75 19698 

90 0.87** 0.51** -0.083 -0.038 -0.06 0.15** -0.62** -0.018 2.5 0.96 47470 

91 0.69** 0.35** 0.43** -0.12** -0.18** 0.17** -0.25** -0.24** 3.83 1.01 22143 
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HS 
code 

ln(GDP 
i) 

ln(GDP 
j) 

Days 
export i 

Days 
import j EU i 

Both 
EU ln(Dist) 

ln(share 
i) 

Sigma 
u 

Sigma 
e Observations 

92 0.60** 0.37** 0.035 -0.024 -0.43** 0.46** -0.30** 0.086** 2.6 0.94 16930 

94 0.69** 0.49** -0.054 -0.17** -0.17** 0.28** -1.00** 0.065** 2.32 1.02 43110 

95 0.72** 0.50** 0.55** -0.19** 0.42** 0.12** -0.72** 0.094** 2.14 1.04 33079 

96 0.81** 0.42** -0.008 -0.080* 0.094* 0.098* -0.79** -0.017 2.86 0.9 32501 

97 0.39** 0.23** -0.20* -0.26** -0.22** -0.18* -0.088   3 1.25 18056 

* p<0.05, ** p<0.01 
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ln (  
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ln ( ) 
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1 1.43** 0.60 0.043 0.054 0.49** -0.61** -0.93** 0.18 14805 

2 1.56** 0.68 -0.11 -0.51* -0.56** -0.36** -0.93** 0.18 14805 
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HS  

(ij,t-

1) 

 

 

 

 

ln (  
  

  
i) 

ln (  

j) 
ln ( ) 

-   
 i 

-   
 j 

ь  

3 1.45** 0.56 0.14 -0.059 0.085 -0.42** -1.15** -0.24** 14805 

4 1.36** 0.015 0.61** -0.021 0.11 -0.41** -1.99** 0.23** 14805 

5 1.63** 0.66 -0.022 0.062 0.37** -0.43** -0.069 0.28** 14805 

6 1.19** 0.66 -0.13 -0.36 0.50** -0.90** 0.22 0.19 14805 

7 1.44** 0.47 -0.047 -0.14 0.27* -0.68** -0.81** 0.058 14805 

8 1.62** 1.21** -0.18 -0.088 0.30** -0.85** -0.68** -0.12 14805 

9 1.81** 0.095 0.013 0.31 -0.0078 -0.40** -1.07** 0.095 14805 

10 1.56** 0.85 -0.24* 0.0057 0.21 -0.72** -1.71** 0.21** 14805 

11 1.91** 0.16 0.24* -0.89** 0.071 -0.48** -1.84** 0.011 14805 

12 1.70** -0.63 0.044 0.033 0.25* -0.83** -1.18** -0.25** 14805 

13 1.07** -0.12 0.45** -0.0097 0.10 -0.38** -0.22 -0.0025 14805 

14 1.31** -0.28 -0.066 0.22 0.33 -0.76** -0.052 0.010 14805 

15 1.80** -0.11 0.50** -0.38 -0.031 -0.75** -1.56** 0.016 14805 

16 1.44** 0.052 -0.13 -0.68** 0.15 -0.37** -0.38** 0.32** 14805 

17 1.87** -0.87* 0.18 0.67** 0.16 -0.59** -0.73** 0.054 14805 

18 2.01** -1.05* 0.098 0.48* 0.38** -0.58** -0.69** -0.11 14805 

19 1.91** -0.67 0.022 0.24 0.26* -0.70** -0.89** 0.042 14805 

20 1.77** 0.14 -0.17 0.13 0.075 -0.44** -0.69** 0.24** 14805 

21 1.71** 0.24 0.077 0.16 0.0066 -0.54** -0.86** 0.038 14805 

22 1.61** -0.87 0.35** 0.22 0.023 -0.38** -0.69** 0.040 14805 

23 1.57** -0.56 0.52** -0.60* 0.0068 -1.15** -1.75** 0.14 14805 

24 1.52** -0.26 0.28** -0.73** -0.52** -0.46** -0.50** 0.065 14805 

25 1.51** -0.74 0.52** 0.31 -0.18 -0.55** -1.41** 0.031 14805 

26 1.55** 0.35 0.19 0.88** -0.071 -0.30** -1.23** 0.26** 14805 

27 1.65** 0.30 -0.087 0.63** 0.16 -0.50** -0.69** -0.31** 14805 

28 1.54** 0.72 0.22** 0.070 0.015 -0.38** -1.35** 0.20** 14805 

29 1.62** -0.60 0.62** -0.056 -0.31** -0.37** -2.32** 0.012 14805 

30 1.65** -0.73 0.30** -0.13 -0.10 -0.43** -0.73** 0.023 14805 

31 1.69** -0.52 0.82** -0.019 0.20 -0.25** -1.67** -0.043 14805 

32 1.86** -0.24 0.57** 0.036 -0.084 -0.46** -2.54** 0.092 14805 

33 1.76** -0.37 0.26** 0.24 -0.056 -0.70** -0.58** 0.20* 14805 

34 1.42** -0.78* 0.50** 0.11 -0.28* -0.59** -1.86** -0.10 14805 

35 1.41** -0.88* 0.51** -0.21 0.41** -0.45** -1.46** 0.074 14805 

36 1.48** 0.24 0.15 -1.30** 0.14 -0.45** -1.63** -0.026 14805 

37 1.42** 0.096 -0.049 0.012 -0.037 -0.48** -1.31** -0.11 14805 

38 1.54** 0.16 0.25** 0.57** -0.066 -0.47** -0.68** 0.18* 14805 

39 1.46** -0.26 0.60** 0.26 -0.23* -0.62** -1.48** -0.22** 14805 

40 1.43** 0.13 0.77** 0.31* -0.061 -0.44** -1.72** -0.24** 14805 

41 1.48** 1.65** 0.42** 0.68** -0.11 -0.42** -0.79** -0.13 14805 

42 1.52** -0.051 0.38** 0.20 0.56** -0.72** -1.29** -0.35** 14805 

43 1.47** 1.00* -0.040 0.35 0.32* -0.70** 0.39* -0.38** 14805 

44 1.34** -0.75 0.74** 0.43** 0.20* -0.76** -1.29** -0.27** 14805 

45 1.42** 0.79 -0.39 -0.061 -0.36 -0.66** -0.28 0.077 14805 

46 1.13** 0.85 0.43* -1.38* 0.67** -0.99** -1.63** -0.14 14805 

47 1.30** -0.67 0.046 0.037 0.12 -0.95** -0.026 0.082 14805 
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HS  

(ij,t-

1) 

 

 

 

 

ln (  
  

  
i) 

ln (  

j) 
ln ( ) 

-   
 i 

-   
 j 

ь  

48 1.55** -0.77 0.64** -0.32 0.19 -0.71** -1.25** 0.058 14805 

49 1.38** -0.56 0.47** -0.15 0.0043 -0.52** -0.40** 0.082 14805 

50 1.04** 0.92* -0.53* -0.20 -0.55* -0.66** 1.00** -0.26 14805 

51 1.40** 0.57 0.075 0.25 -0.071 -0.51** -0.77** -0.066 14805 

52 1.40** 0.16 -0.048 0.11 0.20 -0.69** 0.28 -0.0055 14805 

53 1.42** 0.19 0.69** 0.33 0.16 -0.43** -1.15** -0.19 14805 

54 1.25** 0.11 0.43** 1.00** 0.46** -0.77** -1.73** -0.0031 14805 

55 1.39** -0.25 0.38** 0.42 0.067 -0.44** -0.76** -0.14 14805 

56 1.50** 0.0087 0.60** 0.25 -0.093 -0.56** -1.05** -0.26** 14805 

57 1.60** 0.19 -0.11 0.67** 0.24* -0.36** -0.40** 0.074 14805 

58 1.36** 1.07* -0.028 0.72** 0.22 -0.69** -0.64** -0.20 14805 

59 1.41** 0.81 0.32** -0.18 0.048 -0.63** -2.15** -0.11 14805 

60 1.33** 1.11** -0.045 -0.23 -0.27 -0.89** -1.42** -0.13 14805 

61 1.65** -0.63 0.46** 0.19 0.16 -0.57** -0.26* -0.073 14805 

62 1.46** -0.44 0.38** 0.33* 0.061 -0.51** -1.16** -0.21** 14805 

63 1.18** -0.47 0.014 0.74** -0.0083 -0.53** -0.70** -0.13* 14805 

64 1.53** -0.72 0.34** 0.23 0.17 -0.37** -0.57** -0.17* 14805 

65 1.45** 0.24 0.26* 0.18 0.31* -0.58** -1.10** -0.22* 14805 

66 1.68** -0.39 0.12 -0.56 0.39 -0.84** -1.71** -0.51** 14805 

67 1.16** 0.49 -0.29 -0.12 1.05** -0.51** -1.18** 0.13 14805 

68 1.58** 0.16 0.32** 0.18 0.16 -0.49** -1.71** -0.19* 14805 

69 1.36** -0.68 0.29** 0.33 0.20 -0.55** -1.43** -0.12 14805 

70 1.51** -0.084 0.50** 0.10 -0.068 -0.61** -0.72** -0.087 14805 

71 1.58** -0.60 -0.46** 0.10 0.24* -0.36** -1.21** -0.0057 14805 

72 1.55** 0.26 0.65** -0.24 0.42** -0.56** -1.84** -0.17* 14805 

73 1.60** -0.94* 0.71** 0.68** 0.094 -0.58** -1.70** -0.35** 14805 

74 1.44** 1.27** 0.45** 0.36* 0.18 -0.43** -1.56** 0.065 14805 

75 1.21** -0.41 0.42* -0.70 0.19 -0.43** -1.01** -0.014 14805 

76 1.35** -0.069 0.25** -0.043 0.044 -0.39** -0.95** -0.087 14805 

78 1.33** 0.31 0.021 0.38 -0.31* -0.42** -0.59** 0.22* 14805 

79 1.35** 1.15* 0.0024 0.00029 -0.19 -0.22** -1.21** 0.082 14805 

80 1.56** 0.19 -0.089 1.16 -0.56* -0.59** -0.80* 0.12 14805 

81 1.53** 0.56 0.36** 0.77** 0.037 -0.59** -1.18** 0.097 14805 

82 1.53** 0.074 0.30** 0.20 0.23* -0.57** -0.88** -0.30** 14805 

83 1.63** -0.30 0.33** 0.39* 0.030 -0.65** -1.49** -0.15* 14805 

84 1.35** -1.01* 0.46** 0.24* 0.083 -0.57** -1.05** -0.22** 14805 

85 1.29** -1.05* 0.45** 0.18 -0.0077 -0.51** -0.85** -0.23** 14805 

86 1.57** -0.17 0.26** 0.087 0.12 -0.64** -1.01** -0.00066 14805 

87 1.25** -0.64 0.29** 0.20 0.070 -0.63** -0.20* -0.15* 14805 

88 1.40** 0.16 -0.98** 0.16 -0.24* -0.31** -2.45** -0.023 14805 

89 1.47** -0.57 0.16 0.30 0.21 -0.38** -2.97** -0.087 14805 

90 1.32** -1.21** 0.73** 0.091 0.060 -0.52** -0.99** -0.10 14805 

91 1.41** 0.45 -0.13 0.13 0.11 -0.38** -0.60** 0.059 14805 

92 1.15** 0.40 -0.072 0.62** 0.27 -0.40** -0.38* 0.019 14805 

94 1.30** -0.70 0.31** 0.67** 0.16 -0.66** -1.05** -0.14* 14805 
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HS  

(ij,t-

1) 

 

 

 

 

ln (  
  

  
i) 

ln (  

j) 
ln ( ) 

-   
 i 

-   
 j 

ь  

95 1.40** -0.43 0.61** 0.27 0.27* -0.40** -1.76** -0.19* 14805 

96 1.51** -0.45 0.33** -0.027 0.23 -0.75** -1.02** -0.072 14805 

97 1.12** 0.091 -0.49** 1.55** 0.41** -0.32** -0.48** 0.030 14805 

       
* p<0.05, ** p<0.01 

       
 

 

 

 

 

 

 A2  ь   

 
HS  

ln(  

i) 

ln(  

j) 

 
 i 

 
 j  i 

 
 ln( ) 

ln(  

i)  u 

 

e ь  

1 -0.61 -0.23 -1.00** -0.44 -0.23 -0.39 0.77 -0.48 4.59 1.19 990 

2 -0.49 0.067 0.43 -1.03** 0.49 0.4 -0.11 1.05 3.28 1.37 577 

3 -0.096 0.60** -0.97** -0.12 0.76** 0.019 0.53 -0.17 3.16 1.12 1253 

4 0.071 0.80** 0.13 -0.073 0.075 0.74 0.36 -0.13 5.56 1.38 1777 

5 0.22 0.2 0.13 -0.53* 0.05 0.41 0.29 -0.089 3.11 1.01 943 

6 -0.96* 0.15 0.36 0.47 0.07 -0.56 1.01 -2.47* 3.68 0.98 555 

7 0.50* 0.23 -0.019 -0.54** 0.14 -0.75 0.15 -0.49 3.01 1.31 1835 

8 -0.17 0.67** -0.13 0.21 -0.015 -1.64* -0.38 0.41 2.71 1.1 2249 

9 0.66** 0.1 0.89** -0.16 0.18 -1.03* -0.1 -0.041 2.97 1.09 1112 

10 0.79** -0.14 0.9 -0.70** -0.32 -1.13 -0.73 0.045 3.3 1.58 2070 

11 -0.14 0.00063 0.85** -0.3 0.42* 0.61 -0.13 0.32 3.92 1.24 1353 

12 0.05 0.50** 0.60** 0.3 -0.74** 0.076 -0.52 1.43** 3.2 1.41 2005 

13 -0.0062 0.064 0.029 0.39 0.012 -0.029 0.12 -0.28 3.09 0.92 425 

14 -0.65 -1.54 0.42 1.82 0.29 -0.39 1.65 0.29 20.8 1.05 341 

15 0.2 -0.033 0.099 -0.63** 0.39* -0.9 -1.98** 0.065 4.51 1.39 1718 

16 0.62 0.80** -0.23 -0.3 0.31 0.06 -0.37 0.057 4.23 1.09 1201 

17 1.86** 0.66** -0.00023 -0.2 0.58** -1.21* -0.99 0.073 8.48 1.43 1466 

18 0.98** 0.14 0.65** 0.049 0.11 1.36** 0.43 0.04 3.07 1.14 1336 

19 0.72** 0.85** 0.74** -0.81** 0.048 0.016 -0.2 0.061 5.05 0.94 1592 

20 0.51** 0.50** -0.026 -0.34* 0.37** 0.099 -0.6 -0.099 3.76 1.02 1992 

21 0.2 0.19 0.41* -0.80** -0.097 0.24 -0.67 0.033 3.05 1.21 1708 

22 -0.46* 0.32** 0.054 -0.023 0.43** 0.25 -0.54* 0.089 3.48 1.06 3167 

23 0.74* 0.069 -0.31 -0.15 -0.014 -0.49 -0.76 -0.37 2.82 1.35 1248 

24 -0.27 -0.07 0.98** -0.17 0.0018 0.24 -0.35 -0.00074 5.46 1.28 1418 

25 0.31 0.51** -0.60** -0.31 0.60** 0.39 -1.33** 0.064 3.37 1.34 2345 

26 0.2 0.59** -0.15 -0.56 0.0061 -0.91 -0.15 -0.33 3.76 1.47 1283 

27 0.17 0.40** 0.92** 0.07 0.42** -0.77 -0.46 0.72** 3.99 1.78 3777 

28 0.80** -0.13 0.67** -0.36* 0.17 -0.53 -0.23 0.39* 3.57 1.29 2857 

29 0.77** 0.35** -0.21 -0.32* 0.24 1.13** -0.4 0.17 3.73 1.21 2237 

30 0.31 0.029 0.18 0.27 0.086 -0.32 -0.47 -0.0051 3.18 1.24 2106 

31 0.16 0.34** 0.25 -0.35** -0.21 0.23 0.58** 0.36** 2.4 1.17 2678 

32 0.79** -0.11 0.62* -0.47** 0.024 -0.46 -0.23 -0.082 3.61 1.26 1923 



54 

 

 
HS  

ln(  

i) 

ln(  

j) 

 
 i 

 
 j  i 

 
 ln( ) 

ln(  

i)  u 

 

e ь  

33 -0.18 0.21 0.67** -0.035 -0.14 0.21 -0.95 -0.017 3.93 1.19 1545 

34 -0.31 0.21 -0.81** -0.2 0.025 0.72 -1.12** 0.065 3.42 1.28 1704 

35 0.19 0.52** -0.8 -1.12** -0.11 -0.15 -0.2 -0.15 3.46 1.26 1248 

36 0.53 0.34* 0.13 0.1 -0.28 -0.023 -0.21 -0.098 2.39 1.14 805 

37 -0.12 -0.067 -0.54 -0.54* 0.033 0.15 -0.90* 0.049 2.19 1.11 724 

38 -0.062 0.23* -0.35 -0.026 0.15 0.37 -0.38 -0.33 2.83 1.4 2559 

39 0.68** 0.34** 1.03** -0.15 -0.25* -0.014 -0.53* 1.25** 2.96 1.19 3695 

40 -0.60* 0.14 0.1 -0.084 0.31 -0.44 -0.39 0.95** 3.98 1.38 3564 

41 0.39 0.40* 0.24 -0.79** 0.27 -1.83** -0.035 0.24 3.29 1.14 1431 

42 0.51 0.26 0.18 0.13 -0.32 0.27 -0.86* 0.21 2.85 1.25 1297 

43 0.83* -0.47 0.39 0.12 -0.36 -1.58* 0.22 -0.076 3.45 1.24 764 

44 0.28 0.82** 0.016 -0.74** -0.11 -0.088 -2.17** 0.82** 3.91 1.06 3336 

45 -0.052 -0.2 0.59 -1.01 -0.53 -0.7 0.72 0.022 18.2 1.04 192 

46 -1.34 0.61 -2.94** 1.44 -1.03** 0.38 -0.87 -0.14 2.82 0.76 238 

47 -0.17 0.35 0.45 -0.71* 0.45 1.48 -0.15 0.18 7.78 1.25 789 

48 0.15 0.56** 0.54* -0.16 -0.075 -0.21 -0.59 1.30** 4 1.16 2836 

49 0.48* 0.19 -0.16 0.00078 -0.45** 0.84 -0.29 -0.10** 3.1 1.39 2778 

50 2.67** 1.43 4.40* 2.71** 1.81* -0.32 3.58 0.73 9.29 0.89 141 

51 -0.23 0.019 0.76 -1.12** 0.35 -0.23 0.7 0.67 3.18 1.29 973 

52 -0.34 1.06** 0.053 -0.069 -0.3 0.14 -0.37 0.58 5.13 1.13 1399 

53 -0.6 0.66** -1.72** 0.14 0.44 -0.14 -0.93* 0.1 2.41 1.15 965 

54 1.04** 0.47** -0.19 0.78** 0.055 0.54 0.23 0.45** 2.7 1.24 1381 

55 -0.074 0.48** -1.98** -0.054 -0.58* 1.14* -0.35 0.41* 2.77 1.38 1232 

56 0.13 0.026 -0.31 -0.069 0.23 -0.55 0.037 0.022 3.28 1.31 1512 

57 0.22 -0.021 0.16 0.079 0.28 0.39 -0.36 0.054 2.69 1.11 1009 

58 -0.43 -0.18 0.14 -0.39 -0.58* 0.19 0.075 0.2 4.06 1.11 645 

59 0.69 0.27 0.034 -0.31 -0.33 0.27 -0.74 0.2 2.93 1.26 1209 

60 1.80** 0.50* 2.00** -0.21 -0.79** 0.68 -0.64 -0.27** 3.3 1.01 547 

61 0.71* 0.84** -0.041 -0.22 -0.01 0.72 -1.59** -0.028 4.52 1.35 1783 

62 -0.17 0.96** -0.49 -0.70** -0.78** 1.45** -1.67** -0.13 5.26 1.35 2186 

63 0.17 0.33** -0.24 0.28 0.03 0.25 -1.09** -0.00033 2.84 1.25 2831 

64 0.52 0.24 0.17 0.31 0.21 0.063 -0.27 0.045 3.92 1.25 1661 

65 0.5 0.2 0.18 0.4 0.13 0.27 -0.6 -0.0052 2.9 1.2 1002 

66 -1.31 1.28** 0.14 -0.54 -0.067 0.91 0.62 0.0028 6.85 0.93 262 

67 -0.3 -0.08 0.81 0.056 0.46 -1.08 0.76 0.025 3.53 0.77 229 

68 0.52* 0.17 -0.3 0.037 0.15 -0.65 -0.56* 0.02 2.64 1.2 2338 

69 -0.23 0.38** -0.38 -0.36 0.2 -0.46 -0.77 -0.027 4.4 1.2 1749 

70 -0.21 0.34** -0.42* -0.27 -0.19 0.089 -1.31** 0.54* 3.32 1.21 2704 

71 0.26 0.4 0.83** 0.098 -0.73* 1.98* -0.3 0.45 4.89 1.71 1288 

72 0.72** 0.53** 0.21 0.2 -0.30** -0.38 -0.47* 0.07 2.93 1.17 4527 

73 0.29 0.24** 0.18 -0.08 -0.037 1.16** -0.91** 0.74** 3.09 1.35 4323 

74 0.1 0.38* 0.12 0.17 -0.48* -1.66 -0.57 0.11 3.8 1.7 2066 

75 1.35 0.62 -0.18 -0.35 -1.40* -0.92 -1.05 0.16 7.7 1.51 553 

76 0.71** 0.64** -0.014 -0.084 0.66** 1.61** 0.0085 0.14** 3.02 1.44 2669 

78 -0.75* 0.17 -0.27 0.87* 0.47 -2.81** -0.34 0.078 4.03 1.48 950 

79 -0.85 0.62* 0.033 0.81* 0.065 -0.21 0.69 0.3 5.42 1.43 593 
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HS  

ln(  

i) 

ln(  

j) 

 
 i 

 
 j  i 

 
 ln( ) 

ln(  

i)  u 

 

e ь  

80 -6.15 0.78 -0.52 0.45 3.14** -0.63 1.67 -0.29 25.3 1.18 271 

81 0.21 0.099 -0.85 -0.56 -0.36 -0.42 0.72 0.092 6.62 1.37 1281 

82 -0.66** 0.28** -0.25 -0.064 0.18 -0.25 -0.35 -0.03 2.86 1.28 2573 

83 0.094 -0.015 0.64** 0.12 -0.55** 0.79* -0.34 -0.053 2.34 1.15 2222 

84 -0.36** 0.14* 0.80** -0.29** -0.44** 1.18** -0.75** 0.98** 2.61 1.3 5966 

85 0.026 0.12 0.58** -0.21 -0.49** 1.19** -0.66** 0.73** 2.91 1.33 5278 

86 0.31 0.021 -0.44* -0.64** 0.26 0.16 0.23 0.16* 3.04 1.46 1792 

87 -0.15 0.099 -0.21 0.075 -0.31* 0.22 -0.47 0.64** 2.9 1.46 3848 

88 0.37 0.17 0.53 -0.065 -0.37 -2.39** -0.59 -0.056 3.19 1.67 1702 

89 0.92 0.18 1.14* 0.2 0.053 -0.11 -0.05 -0.069 2.88 1.76 1305 

90 -0.15 0.048 0.35* -0.13 -0.79** 1.37** -0.32 -0.088** 2.51 1.33 4641 

91 0.72* 0.24 0.32 0.1 -0.53* -0.51 0.056 0.1 2.87 1.11 1004 

92 -0.0094 -0.23 0.32 0.078 -0.43* -0.49 -0.46 -0.096 2.82 0.88 621 

94 0.43* 0.43** 0.19 -0.19 -0.63** 0.69 -1.06** 1.22** 3.26 1.16 3119 

95 0.46* 0.039 0.044 -0.66** -0.11 -0.057 -0.83** -0.062 2.93 1.1 2167 

96 0.2 0.31* 0.31 -0.40* -0.3 0.2 -1.20** 0.34 3.2 1.1 1372 

97 0.31 0.011 -0.35 0.12 0.48 -1.41** -0.089   1.39 1.2 798 

* p<0.05, ** p<0.01 

          

 A3 ь    Є  

 HS  

(ij,t-

1) 

 

Є  

 

Є  

ln(  
  

 

i) 

ln(  

j) 

ln(  

ij) 

-  
 

 i 

-  
 

 j ь  

1 1.80** -0.15** 0.47** -0.14** 0.31** -0.39** 0.14** 0.17** 93535 

2 1.74** 0.55** 0.46** 0.0075 0.17** -0.30** -0.13** 0.0081 93535 

3 1.71** 0.32** -0.072** -0.089 0.28** -0.23** -0.092** -0.025 93535 

4 1.73** 0.60** 0.41** -0.30** 0.26** -0.35** -0.30** 0.058* 93535 

5 1.64** 0.064* 0.27** -0.024 0.20** -0.30** 0.072 0.026 93535 

6 2.00** -0.11** 0.22** -0.1 0.31** -0.38** 0.20** 0.060* 93535 

7 1.92** 0.059 0.24** -0.28** 0.22** -0.40** -0.081* 0.051 93535 

8 1.90** 0.073* 0.12** -0.16** 0.26** -0.43** 0.11** 0.01 93535 

9 1.90** 0.12** 0.23** -0.024 0.18** -0.28** -0.31** 0.088** 93535 

10 1.63** 0.35** 0.41** -0.061 0.064 -0.44** -0.34** 0.038 93535 

11 1.91** 0.14** 0.39** 0.28** -0.054 -0.32** -0.046 -0.048 93535 

12 2.02** 0.056 0.22** -0.037 0.19** -0.35** 0.094** 0.016 93535 

13 1.83** 0.11** 0.15** -0.35** 0.11** -0.27** -0.036 0.066* 93535 

14 1.72** 0.17** 0.23** -0.44** 0.22** -0.31** -0.090* 0.017 93535 

15 1.86** 0.035 0.089** 0.072 0.047 -0.36** -0.37** 0.016 93535 

16 1.79** 0.47** 0.14** 0.11* 0.14** -0.31** -0.40** -0.047 93535 

17 1.91** 0.14** 0.14** 0.043 0.18** -0.41** -0.048 -0.039 93535 

18 1.92** 0.13** 0.30** 0.19** 0.21** -0.35** -0.13** 0.021 93535 

19 1.93** 0.13** 0.29** 0.14** 0.089** -0.38** -0.14** -0.049 93535 

20 1.91** -0.012 0.25** -0.14** 0.24** -0.34** -0.068* 0.0047 93535 

21 1.85** 0.15** 0.21** 0.25** 0.21** -0.42** -0.25** 0.042 93535 

22 1.81** 0.20** 0.27** 0.31** 0.19** -0.27** -0.40** -0.062* 93535 

23 1.89** 0.04 0.45** 0.034 0.20** -0.41** -0.14** 0.11** 93535 
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Є  

 

Є  
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i) 

ln(  

j) 

ln(  
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-  
 

 i 

-  
 

 j ь  

24 1.67** 0.073** 0.37** 0.11* 0.038 -0.30** 0.14** 0.12** 93535 

25 1.73** -0.25** 0.22** -0.099* 0.15** -0.45** -0.21** -0.0083 93535 

26 1.74** -0.049 0.21** 0.035 0.13** -0.30** -0.022 0.11** 93535 

27 1.64** -0.22** 0.26** 0.18** 0.15** -0.50** -0.59** -0.041 93535 

28 1.85** -0.034 0.16** -0.14** 0.21** -0.34** -0.46** 0.096** 93535 

29 1.87** 0.058 0.30** 0.15** 0.25** -0.34** -0.40** 0.10** 93535 

30 1.92** 0.36** 0.24** 0.014 0.067 -0.40** -0.12** 0.092** 93535 

31 1.78** -0.077** 0.29** -0.16** 0.22** -0.31** -0.53** 0.11** 93535 

32 1.94** 0.090* 0.22** 0.11* 0.26** -0.41** -0.32** 0.045 93535 

33 1.93** -0.11** 0.29** 0.13** 0.099** -0.39** -0.11** 0.092** 93535 

34 1.91** 0.086* 0.32** 0.13** 0.23** -0.44** -0.27** -0.0027 93535 

35 1.84** -0.0031 0.34** 0.16** 0.12** -0.38** -0.37** -0.0094 93535 

36 1.65** 0.047 0.29** 0.22** 0.17** -0.39** -0.18** 0.032 93535 

37 1.78** -0.021 0.27** 0.27** 0.21** -0.30** -0.37** 0.070* 93535 

38 1.86** 0.05 0.35** 0.084 0.23** -0.38** -0.34** 0.018 93535 

39 1.71** 0.084 0.38** 0.17** 0.17** -0.46** -0.35** -0.034 93535 

40 1.86** 0.062 0.40** 0.045 0.18** -0.39** -0.26** -0.05 93535 

41 1.69** -0.090** 0.23** -0.016 0.15** -0.39** -0.26** 0.20** 93535 

42 1.71** 0.15** 0.30** 0.18** 0.35** -0.45** -0.31** -0.0084 93535 

43 1.63** -0.046 0.23** -0.052 0.26** -0.41** 0.00013 0.14** 93535 

44 1.59** -0.011 0.36** -0.0069 0.38** -0.46** -0.19** -0.019 93535 

45 1.86** -0.094** 0.44** 0.068 0.24** -0.35** -0.29** 0.073* 93535 

46 1.75** -0.025 0.45** -0.40** 0.36** -0.42** -0.044 0.058 93535 

47 1.62** -0.04 0.36** 0.17** 0.13** -0.33** -0.12** 0.14** 93535 

48 1.70** 0.11* 0.25** 0.13** 0.16** -0.47** -0.60** 0.039 93535 

49 1.70** -0.23** 0.38** 0.14** 0.23** -0.45** -0.30** 0.013 93535 

50 1.91** -0.055 0.23** 0.29** 0.18** -0.35** -0.035 0.12** 93535 

51 1.75** -0.15** 0.17** 0.22** 0.081 -0.42** -0.33** 0.072* 93535 

52 1.87** -0.11** 0.31** -0.035 0.17** -0.38** -0.24** 0.015 93535 

53 1.74** -0.041 0.52** -0.17** 0.17** -0.37** -0.19** 0.059* 93535 

54 1.94** -0.038 0.25** 0.25** 0.20** -0.37** 0.032 0.085** 93535 

55 1.85** -0.051 0.22** 0.17** 0.24** -0.44** -0.40** 0.041 93535 

56 1.69** 0.12** 0.29** 0.23** 0.22** -0.43** -0.41** -0.024 93535 

57 1.81** -0.037 0.27** -0.12* 0.30** -0.41** -0.089** 0.066* 93535 

58 1.88** -0.024 0.24** 0.12* 0.17** -0.41** -0.30** 0.0086 93535 

59 1.85** 0.16** 0.26** 0.59** 0.20** -0.40** -0.28** 0.066* 93535 

60 1.90** 0.11** 0.32** 0.50** 0.12** -0.36** -0.28** 0.089** 93535 

61 1.63** 0.023 0.25** 0.056 0.25** -0.41** -0.23** -0.075** 93535 

62 1.60** 0.20** 0.18** 0.11* 0.25** -0.44** -0.33** -0.11** 93535 

63 1.54** -0.067 0.41** 0.19** 0.13** -0.45** -0.45** -0.014 93535 

64 1.65** 0.053 0.26** -0.058 0.26** -0.46** -0.25** -0.031 93535 

65 1.72** 0.28** 0.14** 0.036 0.42** -0.39** -0.37** -0.0056 93535 

66 1.68** -0.035 0.45** 0.25** 0.23** -0.45** 0.12** 0.0097 93535 

67 1.88** 0.22** 0.23** 0.09 0.40** -0.31** -0.45** 0.077* 93535 

68 1.76** -0.16** 0.26** 0.074 0.29** -0.43** -0.42** -0.048 93535 
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69 1.69** -0.29** 0.23** -0.22** 0.29** -0.45** -0.68** -0.031 93535 

70 1.74** 0.013 0.36** -0.048 0.28** -0.43** -0.28** 0.034 93535 

71 1.85** 0.038 0.12** 0.15** 0.27** -0.27** -0.37** 0.063* 93535 

72 1.75** 0.13** 0.21** -0.17** 0.22** -0.39** -0.24** 0.029 93535 

73 1.70** -0.19** 0.32** 0.12** 0.25** -0.46** -0.45** -0.0023 93535 

74 1.67** 0.12** 0.23** 0.00035 0.25** -0.36** -0.29** 0.053* 93535 

75 1.80** -0.021 0.22** -0.04 0.23** -0.30** -0.18** 0.05 93535 

76 1.63** 0.06 0.24** 0.23** 0.25** -0.47** -0.32** -0.015 93535 

78 1.57** -0.031 0.22** 0.065 0.16** -0.42** -0.38** 0.06 93535 

79 1.59** 0.13** 0.10** 0.17** 0.12** -0.42** -0.26** 0.12** 93535 

80 1.64** 0.082** 0.34** 0.29** 0.11* -0.33** -0.20** 0.14** 93535 

81 1.76** 0.033 0.064** 0.25** 0.20** -0.30** -0.27** 0.041 93535 

82 1.77** 0.018 0.28** 0.19** 0.24** -0.37** -0.48** -0.048 93535 

83 1.82** -0.072 0.29** 0.38** 0.27** -0.44** -0.65** -0.011 93535 

84 1.71** -0.34** 0.55** 0.18** 0.19** -0.46** -0.39** 0.0038 93535 

85 1.72** -0.27** 0.61** 0.20** 0.17** -0.42** -0.61** -0.015 93535 

86 1.62** -0.16** 0.32** 0.067 0.27** -0.44** -0.33** -0.039 93535 

87 1.79** -0.13** 0.47** 0.12** 0.25** -0.49** -0.51** 0.015 93535 

88 1.60** -0.31** 0.20** 0.43** 0.33** -0.25** -0.35** -0.10** 93535 

89 1.57** -0.14** 0.34** -0.11* 0.34** -0.31** -0.21** 0.0065 93535 

90 1.69** -0.0098 0.38** 0.23** 0.25** -0.37** -0.56** 0.046 93535 

91 1.82** -0.058 0.28** 0.31** 0.30** -0.35** -0.30** 0.074** 93535 

92 1.80** -0.20** 0.32** 0.17** 0.48** -0.33** -0.26** 0.066* 93535 

94 1.58** 0.0027 0.46** 0.036 0.26** -0.51** -0.56** -0.066** 93535 

95 1.69** -0.015 0.48** 0.48** 0.28** -0.39** -0.64** -0.0025 93535 

96 1.75** 0.082* 0.29** 0.32** 0.24** -0.42** -0.41** 0.086** 93535 

97 1.49** -0.57** 0.18** -0.031 0.40** -0.25** -0.36** 0.060* 93535 

       
* p<0.05, ** p<0.01 

         

 A4  ь   Є  
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ln(  
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u 

 

e ь  

1 0.32** 0.11* -0.1 0.17** -0.52** 0.95** -0.31** 0.14 2.91 1.16 15410 

2 0.28** 0.088 0.24** -0.063 -0.55** 0.57** -0.091 0.23** 5.96 1.15 18153 

3 0.15* 0.34** 0.26** -0.0017 -0.043 0.20* -0.19 0.22** 7.07 1.05 20482 

4 0.43** 0.30** 0.034 0.17** -0.70** 0.53** -0.13 0.031* 3.45 1.06 27505 

5 0.1 0.12 -0.31** -0.23** -0.28** 0.22** -0.24 0.034 5.39 1.1 15013 

6 0.74** 0.42** 0.037 0.092 -0.25** 0.29** -0.39** 0.77** 3.37 0.98 15344 

7 0.31** 0.35** -0.17** 0.06 -0.41** 0.40** -0.61** 0.24** 4.36 0.98 22857 

8 0.31** 0.52** 0.34** -0.12** -0.40** 0.70** -0.48** 0.19** 3.28 0.96 22769 

9 0.26** 0.17** 0.60** 0.05 -0.28** 0.28** -0.33** -0.051** 2.92 1 22819 

10 -0.12 0.052 -0.08 0.0088 0.17 0.39** -0.84** 0.006 3.58 1.52 14437 

11 0.65** 0.076* 0.32** -0.0086 -0.28** 0.38** -0.18* 0.23** 3.01 1.21 19366 

12 0.53** 0.53** -0.15** 0.018 0.0036 0.37** -0.59** 0.28** 2.79 1.01 24479 
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13 0.13 0.48** 0.67** 0.055 0.13 0.082 -0.23 -0.63* 7.22 1.01 16755 

14 0.42** 0.43** 0.42** 0.17 -0.30* -0.044 -0.37 0.062 9.51 1.03 7683 

15 0.63** 0.11** 0.29** 0.089 -0.44** 0.75** -0.50** 0.22** 3.1 1.15 25298 

16 0.17** 0.25** 0.053 -0.029 -0.053 0.69** -0.42** 0.21** 3.04 0.98 22256 

17 0.41** 0.13** 0.1 0.14** 0.17** 0.74** -0.60** -0.023 9.42 1.17 26986 

18 0.41** 0.32** 0.13* 0.059 -0.32** 0.19** -0.52** 0.033 4.61 0.95 24707 

19 0.56** 0.25** 0.0091 0.094** -0.088* 0.37** -0.39** -0.01 2.47 0.93 32258 

20 0.35** 0.31** 0.13* -0.043 -0.43** 0.43** -0.34** 0.14** 2.68 0.89 30052 

21 0.63** 0.26** -0.21** -0.015 0.15** 0.33** -0.64** -0.020* 2.37 0.99 33664 

22 0.31** 0.35** 0.28** 0.0015 -0.40** 0.24** -0.32** 0.086** 3.21 0.94 36573 

23 0.45** 0.36** -0.41** 0.12** -0.37** 0.35** -0.34** 0.18** 3.45 1.02 20865 

24 0.28** 0.23** 0.18 -0.075 -0.096 0.68** -0.72** 0.037* 4.05 1.4 18784 

25 0.30** 0.42** 0.017 -0.10* 0.11* -0.062 -0.70** 0.037* 4.82 1.07 29290 

26 -0.099 0.18** 0.14 -0.12 -0.37** 0.011 0.14 0.031 3.91 1.4 12257 

27 0.35** 0.36** -0.11 0.00041 0.052 0.24** -0.84** 0.11** 3.48 1.54 33917 

28 0.61** 0.49** 0.35** -0.019 -0.083* 0.45** -0.43** 0.14** 2.71 1.09 33252 

29 0.77** 0.62** 0.23** 0.0073 -0.041 0.26** -0.41** 0.038* 3.32 1.04 34815 

30 0.61** 0.32** -0.46** 0.059* 0.041 0.01 -0.46** -0.0085 4.08 0.97 40642 

31 0.059 0.29** 0.17* 0.073 -0.08 0.43** 0.23** 0.087** 3.35 1.22 20830 

32 0.77** 0.36** -0.095 

-

0.097** -0.21** 0.24** -0.60** -0.02 3.32 0.95 35893 

33 0.84** 0.39** 0.077 -0.041 0.15** -0.036 -0.65** -0.0065 3.81 0.95 36259 

34 0.61** 0.34** -0.06 -0.13** -0.12** 0.062 -0.70** 0.044** 2.82 0.93 34143 

35 0.52** 0.36** -0.18** 

-

0.093** -0.32** 0.15** -0.41** 0.0061 2.88 0.96 28821 

36 0.029 0.20** 0.31** -0.021 -0.11 -0.091 0.081 -0.035 3.35 1.21 12986 

37 0.77** 0.31** 0.35** -0.082 -0.37** 0.071 -0.44** 0.093** 3.41 1.17 21523 

38 0.71** 0.38** 0.013 -0.037 -0.26** 0.22** -0.56** -0.0079 3.01 1 39871 

39 0.91** 0.45** 0.013 -0.11** -0.11** 0.25** -0.93** 0.034* 2.94 0.91 48617 

40 0.65** 0.41** -0.09 -0.079* -0.28** 0.19** -0.65** 0.15** 4.2 0.99 41158 

41 0.44** 0.37** -0.048 -0.33** -0.026 -0.13* -0.35** 0.053 3.12 1.11 18673 

42 0.64** 0.41** 0.49** -0.15** -0.25** 0.053 -0.63** -0.0066 2.55 0.95 30041 

43 0.11 0.27** -0.39** -0.19** -0.58** -0.16* -0.23** 0.16** 2.77 1.13 13350 

44 0.078 0.46** 0.085 0.055 -0.07 -0.043 -0.73** 0.028 4.08 1.03 36227 

45 0.15 0.24** 0.85** 0.055 -0.59** -0.035 0.18 0.14** 3.45 0.93 9647 

46 0.29** 0.27** 0.53** -0.12 -0.84** 0.32** -0.28** 0.062** 2.26 0.94 10105 

47 -0.38** 0.15** 0.69** 0.0055 -0.48** 0.20** 0.26** 0.14** 3.09 1.26 13521 

48 0.64** 0.41** 0.095 -0.061* -0.23** 0.39** -0.86** 0.090** 2.78 1 42473 

49 0.81** 0.32** -0.098* -0.18** -0.16** 0.33** -0.80** -0.018 2.9 1.01 37917 

50 0.74** 0.32** 0.08 -0.04 -0.33** 0.085 -0.25* 0.029 3.32 1 9878 

51 0.49** 0.38** 0.28** -0.061 0.32** -0.25** -0.62** -0.018 4.47 1.13 18365 

52 0.87** 0.56** -0.21** -0.17** 0.056 -0.33** -0.84** 0.13** 4.27 1.07 25386 

53 0.48** 0.26** 0.1 -0.14* -0.29** -0.45** -0.40** 0.13** 2.44 1.03 15186 

54 0.84** 0.46** -0.13* -0.045 -0.15** 0.012 -0.55** 0.17** 2.86 1.05 26440 

55 0.95** 0.36** -0.15* -0.084 -0.13** -0.035 -0.73** 0.16** 2.6 1.12 24668 

56 0.64** 0.35** -0.0092 -0.032 0.11* 0.12* -0.54** -0.0042 2.79 1.06 28649 

57 0.94** 0.68** 0.1 -0.04 -0.13 0.33** -0.89** 0.12** 8.6 1 22408 
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58 0.79** 0.42** 0.0079 0.028 0.19** 0.05 -0.72** 0.04 3.56 0.94 24381 

59 0.89** 0.46** -0.044 -0.037 0.10* -0.16** -0.63** 0.012 2.63 1 26558 

60 0.94** 0.36** 0.019 -0.088 0.18* 0.01 -0.63** 0.031 3.53 1.07 20408 

61 0.56** 0.60** 0.17** -0.075* -0.06 0.12** -1.02** 0.038* 3.43 1.02 34566 

62 0.65** 0.52** 0.48** -0.046 -0.43** -0.12* -1.05** 0.00047 2.71 1.05 36641 

63 0.59** 0.29** 0.093 -0.20** -0.23** 0.07 -0.82** 0.030** 2.54 1.03 37761 

64 0.42** 0.34** 0.50** 0.01 -0.55** 0.34** -0.70** -0.0066 3.83 1.01 29269 

65 0.53** 0.28** 0.29** 0.0028 -0.52** 0.054 -0.41** 0.063** 2.71 0.92 21709 

66 0.53** 0.30** 0.23** -0.011 -0.41** 0.24** -0.52** 0.057 5.11 0.98 13588 

67 0.48** 0.32** 0.15 0.12 -0.24** 0.24** -0.33** 0.11** 2.85 0.94 10960 

68 0.63** 0.49** 0.15** 0.057 -0.047 0.077* -0.72** 0.011 2.99 0.94 33758 

69 0.65** 0.36** 0.39** 0.015 -0.21** 0.23** -0.70** 0.069** 2.84 0.98 32124 

70 0.70** 0.46** 0.38** 0.11** -0.15** 0.19** -0.69** 0.044* 2.76 0.97 36852 

71 0.69** 0.58** 0.43** 0.062 -0.16** 0.46** -0.28** -0.14** 4.72 1.2 26465 

72 0.30** 0.45** 0.1 0.20** -0.55** 0.35** -0.44** 0.23** 3.64 1.22 36093 

73 0.70** 0.39** 0.11* -0.11** -0.21** 0.32** -0.87** 0.060** 3.17 1.12 46282 

74 0.51** 0.51** -0.072 -0.15** -0.077 0.34** -0.55** 0.032 3.77 1.19 28557 

75 0.32** 0.40** 0.33** 0.11 0.15 -0.18* -0.06 0.0025 2.82 1.22 12738 

76 0.44** 0.44** -0.15** -0.04 -0.18** 0.13** -0.80** 0.033 3.16 1.1 35612 

78 0.21** 0.53** -0.0039 -0.20* -0.055 0.35** -0.45** 0.056* 2.75 1.37 10510 

79 0.31** 0.26** 0.58** -0.018 -0.31** 0.54** -0.15 0.095** 4.69 1.31 14126 

80 0.29** 0.15* -0.018 -0.077 0.14 0.31** -0.36* 0.016 4.2 1.22 8791 

81 0.27** 0.20** 0.012 -0.046 -0.068 -0.089 -0.055 -0.018 3.7 1.26 14226 

82 0.78** 0.40** 0.20** -0.11** -0.090* 0.11** -0.52** -0.030** 2.73 0.94 37659 

83 0.66** 0.42** -0.10* 0.021 0.13** 0.13** -0.86** 0.040** 2.69 0.94 36371 

84 0.91** 0.56** 0.031 

-

0.074** -0.26** 0.25** -0.65** 0.047** 2.64 0.96 56623 

85 1.06** 0.65** -0.059 -0.15** 0.12** 0.28** -1.01** 0.036 2.72 1.1 53588 

86 0.27** 0.37** 0.62** -0.087 0.044 0.086 -0.27** 0.03 3.11 1.48 19335 

87 0.98** 0.59**  -0.14** -0.11** 0.51** 0.40** -1.16** 0.16** 4.12 1.12 43674 

88 0.51** 0.29** -0.11 -0.12 -0.69** 0.32** 0.018 -0.027 3.82 1.79 24036 

89 0.24** 0.20** -0.2 -0.012 -0.48** -0.14 -0.067 0.26** 4.2 1.75 19698 

90 0.87** 0.51** -0.083 -0.038 -0.06 0.15** -0.62** -0.018 2.5 0.96 47470 

91 0.69** 0.35** 0.43** -0.12** -0.18** 0.17** -0.25** -0.24** 3.83 1.01 22143 

92 0.60** 0.37** 0.035 -0.024 -0.43** 0.46** -0.30** 0.086** 2.6 0.94 16930 

94 0.69** 0.49** -0.054 -0.17** -0.17** 0.28** -1.00** 0.065** 2.32 1.02 43110 

95 0.72** 0.50** 0.55** -0.19** 0.42** 0.12** -0.72** 0.094** 2.14 1.04 33079 

96 0.81** 0.42** -0.008 -0.080* 0.094* 0.098* -0.79** -0.017 2.86 0.9 32501 

97 0.39** 0.23** -0.20* -0.26** -0.22** -0.18* -0.088   3 1.25 18056 

 

          


