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Abstract
By looking at post colonial trade relationships of the world countries for

period of 1948-2006, Head and Mayer (HM [2010]) conclude that a country’s
trade with the colonizer, typically, erodes by 60% after 30 years of independence.
However, the Central Asian Republics(CAR) have been independent from their
colonizer, Russia for over 22 years, but their trade since 1995 has been steady
and increasing. As a highly-specific application of Head and Mayer’s (HM[2010])
study of post-colonial ties, CAR-Russia trade may appear to contradict the
predictions or imply that there are interesting factors at work.

We investigate the CAR’s bilateral trade in the Post-Soviet period under
a gravity framework in terms of a combination of monadic (country-specific)
effects, such as national GDP, and dyadic (bilateral) effects associated with rel-
ative trade costs. We find that (1) dyadic time-varying “RTA” and time-invariant
“Landlockedness”, and monadic “importer’s GDP” are highly significant in trade
with the Central Asian Republics while “Tariffs” have low importance; (2) the
CAR-Russia pair unobservable trade costs that are sensitive to global shocks
had increased by 20%, their trade continued to be steady and increasing due to
monadic effects (i.e., GDP growth following the recovery in World oil prices);
(3) dynamic analysis of 185 country pairs show that 3/4 of observed changes in
country pair trade is explained by country-specific features and 1/4 by bilateral
trade relationships. Additionally, we find that country pair trade of the less
liberal CAR (Uzbekistan and Turkmenistan) was 96% explained by a monadic
effect, while for the more liberal CAR (Kyrgyzstan and Kazakhstan), 50% is
influenced by a dyadic effect.

JEL classification: F15, F54, P33
Keywords: Trade costs, Gravity, Transition and Trade Crisis

∗A.Mazhikeyev@lboro.ac.uk
†T.H.Edwards@lboro.ac.uk

1



List of abbreviations
CAR - Central Asian Republics

EACU - Eurasian Custom Union

SES - Single Economic Space

CIS - Commonwealth Independent States

CAC - Central Asian Commonwealth

CISFTA - Commonwealth Independent States Free Trade Agreement

EurAsEC - Eurasian Economic Community

SCO - Shanghai Cooperation Organization

GMT - Gravity Model of Trade

MRT - Multilateral Resistance Terms

CES - Constant Elasticity of Substitution

DVLS - Dummy Variable Least Square

TSLS - Two Stage Least Square

PPML - Poisson Pseudo Maximum Likelihood

2



1 Introduction
The Post-Soviet republics of Central Asia, namely, Kazakhstan, Kyrgyzstan,
Tajikistan, Turkmenistan & Uzbekistan, form an excellent testing ground for
the dynamic effects of changing regional trade relationships. Colonized by the
Tsars and later by the Russian Bolsheviks, it is perhaps not surprising that
Central Asian Republic (CAR) trade ties with their former “big brother”, Russia,
even now after over 20 years of independence, are still strong. In the light of
latest evidence, the formation of Eurasian Custom Union (EACU) in 2010, and
up-coming event which is scheduled for 2015 - the reunion of Commonwealth
Independent States (CIS) into Single Economic Space (SES), their relationship
is, seemingly, getting even more stronger. It is yet inexact what to expect from
these set of integrations but we remember from history what role the “Silk Road”
and the USSR both played in their time.

We can view the CAR-Russia relationship as a highly-specific application of
Head and Mayer’s (HM[2010]) study of post-colonial ties. By applying a gravity
formulation, utilizing a sophisticated, time-varying adaptation of Anderson and
van Wincoop’s (AvW[2003]) multilateral trade resistance in a gravity context,
HM found that a country’s trade with the colonizer, typically, erodes by 60%
after 30 years of independence. By contrast, since the independence of CAR
over 22 years past, and according to trade volumes presented in Figure 1 , trade
between CARs and its historical colonizer, Russia, during 1995-2011 increased
almost 11-fold (from 2.1 to 23 bln. U.S. dollars). Admittedly this is after
the immediate post-Soviet trade collapse, for which data are less reliable. We
would like to ask why Central Asia is seemingly returning to Russia as a trading
partner?

The aim of this paper was not to prove or disprove the findings of Head-
Mayer (HM), but rather use their approach to investigate how changes in trade
flows can be explained with changes in monadic (country-specific) and dyadic
(country-pair-specific) factors within the specific case of post-Soviet trade, es-
pecially in the case of Central Asia.

By constructing a panel of bilateral trade for CAR with 37 primary trading
countries for the period of 1995-2011, and using a theory based gravity model
and HM’s tetrad method, we estimate and analyze dynamic changes in trade
flows and its country-specific features (monadic effect) and bilateral relation-
ships (dyadic effect) for CAR by country-pairs and by region-pairs over the
years of independence.

We have three main findings:
(1) Based on estimated coefficient values of our gravity regression, dyadic

time-varying “RTA” (1.9) and time-invariant “Landlockedness” (-1.43), and monadic
“importer’s GDP” (0.8) are significant in trade with Central Asian Republics
while “Tariffs” (-0.2) apparently have low importance;

(2) CAR-Russia pair unobservable trade costs that are sensitive to global
shocks had increased by 20%, their trade continued to be steady and increasing
due to monadic effects (i.e., GDP growth, world oil prices increase) which is
consistent with similar results obtained worldwide by Jacks, Meissner and Novy
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[2009];
(3) Dynamic analysis of 185 country pairs shows that 3/4 of the variation in

country pair trade over the period 1995-2011 are explained by country-specific
features and 1/4 cases by bilateral trade relationships. Additionally, we find that
the country pair trade of the less liberal CAR (Uzbekistan and Turkmenistan)
was 96% driven by a monadic effect, while, for the more liberal CAR (Kyr-
gyzstan and Kazakhstan) 50% is influenced by a dyadic effect (changes in trade
costs).

This paper organized as follows. Section 2 provides discussion of each CAR’s
trade & its primary trade partners. Section 3 describes methodological tools and
their economic and econometric properties, as well as database construction.
Section 4 contains results and findings. The concluding section summarizes our
findings and provide discussions.

2 General state of Post-Soviet CAR’s Trade &
Partnerships

CAR’s Trade. The overall picture is that international and intranational
trade for all the CAR is increased at a similar level to the rest of the CIS
region (henceforth RCIS) or in average 8 times less than Russia in nominal
terms based on Figure 2 and Table 1 . It is hard to compare trade volumes of
the CAR with its level for Europe, China & the other included trade partners
(ROTP) which are, as seen from the Figure 2, are much larger. However, a
notable feature is that theforeign and internal trade of Kazakhstan is 4-5 times
larger than that of Turkmenistan & Uzbekistan and in about 20 times that of
Kyrgyzstan & Tajikistan. The percentage development of CAR trade has been
gradually increasing from 3% to 16% annually between 1995-2007, but then
dropped to about 8% between 2008-2011, in particular, a substantial drop in
trade of Turkmenistan by 35%, Uzbekistan by 15% and Kyrgyzstan import by
25%. The decline in the last period, between 2008-2011, was observable not
only in CAR trade but in all the regions which is mainly because of the global
crisis in 2007-08.

Primary Partners. As seen from Figure 3 of trade shares in the CAR’s
foreign trade for the period of 2000-2010, the primary trade partners that have
larger share in trade with CAR are Europe, Russia, China, Iran, Turkey and the
US but the proportions of those regions differ by each CAR. Besides the main
trading partners, there are some other countries whose shares play a substantial
part in CAR’s trade, namely, the Switzerland, Kazakhstan & Uzbekistan for
Kyrgyzstan & Tajikistan; and Japan & Korea for Turkmenistan & Uzbekistan.

Some studies 1 stress that each CAR separately trades with a particular set
of partners because of its natural resource endowments, especially oil and gas;

1Magilevski [?] and Acharya et al. [2011]
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CAR’s landlockedness and remoteness from main trade centers which lead Rus-
sia, China & Europe to be their main buyers, besides CAR internal market and
population is small and access to bigger markets was (and is) essential where
Russia, China & Europe markets offer cheaper or of better quality products,
investments and technologies to boost production of the CAR; probably polit-
ical, historical ties and institutional quality are nonetheless important in trade
partnership. All those reasons can be grouped as monadic (country-specific)
and dyadic (country-pair-specific) factors of trade that are discussed further in
next section.

Trade Openness. Trade openness, which measures the sum of exports and
imports divided by GDP adjusted for PPP (Purchasing Power Parity), is an
important, albeit crude2, indicator of “openness” to global economic integra-
tion by taking a country’s trade policy and terms of trade toward international
standards, and equalizes the cross-country non-traded goods price differences.
According to Elbourgh-Woytek [2003], the real trade openness (in % terms) for
the CIS region have increased substantially from 5% to 15% between 1992-2002
where Kazakhstan & Tajikistan at 16-17% and are about twice larger then Turk-
menistan, Uzbekistan & Kyrgyzstan (8%). Comparing with the EU, even Kaza-
khstan & Tajikistan “openness” is threefold smaller. According to UNCTAD’s
trade openness measure (as % of GDP) presented in Figure 2, between 1995-
2011, the CARs become more open to trade, i.e., export and import increased
in general but at the same level. Kazakhstan (37.5%), Kyrgyzstan (40.8%) &
Tajikistan (28.5%) are more open to trade comparing to Turkmenistan (22.7%)
& Uzbekistan (33%). By regions, CAR overall trade openness is 32.5% which
is almost at the same level as of Russia (32.9%), higher then China (28%) &
ROTP(29.5%) but lower of Europe (40.2%) & RCIS(36.8%). Although trade
and productions proxy “openness to trade”, some studies3 suggest that some
other factors such as institutional quality, governance level, size of informal
economy had to be taken into account to define more appropriate measure. IMF
Survey [2012] find a strong correlation between political regime and trade poli-
cies of CAR where both, the regime and the policies, varies from more liberal like
in Kyrgyzstan and Azerbaijan to more restrictive like in Tajikistan and Uzbek-
istan. Magilevski [2012] provide with the 2010 WGIs (World Bank Governance
Indicators)4 for CAR where in the world rank of over 230 countries, Kazakhstan
is placed as 138, Kyrgyzstan as 171, Tajikistan as 187, Turkmenistan as 201,
Uzbekistan as 199.

Specialization in Trade. The specialization of the CAR mainly reflects their
natural level of resource endowment and geographical location. The CAR spe-

2gravity theory indicates that we would expect standard trade openness measures to decline
with country size or remoteness.

3Pritchett(1996) and Edwards(1993)
4The Worldwide Governance Indicator serve as proxy for the level of efficiency of a patric-

ular governance. If, for example, a coutry’s WGI is high enough then the government agency
of that country is less efficient or more corrupted relative to another country with lower WGI.
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cialize in producing and exporting energy products such as oil, gas and electric-
ity (mainly from Kazakhstan, Turkmenistan, Tajikistan & Uzbekistan), ferrous
and non-ferrous metals (mainly from Tajikistan, Uzbekistan, Kazakhstan), food
products ( mainly from Kazakhstan, Uzbekistan, Kyrgyzstan), precious metals
(mainly from Kyrgyzstan & Kazakhstan), radioactive elements (mainly from
Kazakhstan, Kyrgyzstan), cotton fibre (mainly from Turkmenistan & Uzbek-
istan), chemical products (mainly from Uzbekistan & Kazakhstan), machines
and equipments (mainly from Kyrgyzstan & Uzbekistan to Russia). While, in
return, CARs import of chemical products (to Kazakhstan & Turkmenistan), en-
ergy products (to Kazakhstan, Kyrgyzstan & Tajikistan), machines and equip-
ments (to all CAR), light industry products (to Kyrgyzstan & Uzbekistan),
metals (to Tajikistan, Turkmenistan & Uzbekistan), plastic and rubber (to
Turkmenistan). The primary export and import partners with their shares
in CAR trade are discussed in previous section (also see Figure 3).

As it is seen, generally, these trade goodsreflect the countries’ resource en-
dowments where Kazakhstan & Turkmenistan, & Uzbekistan well endowed with
oil and gas; convenient climate allow to Turkmenistan & Uzbekistan produce
goods made of cotton fibre, to Kazakhstan gains and to Kyrgyzstan & Uzbek-
istan fruits and vegetables; Kyrgyzstan has some gold mines and mineral re-
serves; Tajikistan possesss the water resources to supply cotton production of
Uzbekistan & Turkmenistan. However, because the CAR are busy of extract-
ing their resources and exporting intermediate goods (raw or partually refined)
which is convenient for foreign partners, the CAR import final consumer and
investment goods including energy, textile, machinery and equipments from
China, Europe and Russia. Specialization as well can be explained with bi-
lateral relationships of CAR and primary trade partners which is discussed in
the next section.

3 Methodology

3.1 Conceptual view
Our principal economic approach is the Gravity Model of Trade (GMT). A
modified form of the Newton’s gravity equation, the GMT predicts bilateral
trade flows based on economic sizes and geographic distance of two trading
countries. The GMT has been proven to be consistent with empirical findings,
and in the recent decade has been straightened through theoretical foundations
5. One particular GMT of our interest is the Anderson and van Wincoop [AvW,
2003] type of GMT which takes the following form:

Xij =
YiYj
Yw

(
t
ij

ΠiPj

)1−σ

(1)

5Anderson & van Wincoop, 2003; Bergstrand, 1989; Deardorff, 1998; Eaton & Kortum,
2002; Helpman et al., 2008; Chaney, 2008
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where Xij is nominal exports from country i to country j; Yi and Yj are
economic sizes of country i and j, respectively; Yw is world economic size; t

ij
is

trade cost; Πi and Pj are, respectively, price indexes, and σ is the elasticity of
substitution6.

Continuing the tradition of HM [2010], we re-express the r.h.s. of (1) as

Xij = GwMiMjDij (2)

where Mi and Mj stand for “Monadic” effects and contain, respectively, i-
specific, Yi

(Πi)
1−σ and j-specific Yj

(Pj)
1−σ variables; Dij is “Dyadic” effect which

depend on both trading countries,
(
t1−σ
ij

)
; and Gw is “Global” effect,

(
1
Yw

)
reflect general state of the world economy. Further, we reveal theoretical insides,
according to AvW [2003] of Monadic, Dyadic and Global effects separately, in
context of CAR.

The “Monadic” component of (1):

MiMj =
YiYj

(ΠiPj)
1−σ (3)

Theoretically, the economic size of country i (Yi) is equal to the gross con-
sumption of goods (produced in country i) by country j at a price (pij) that
differs from j’s domestic price level by the inclusion of a trade cost (tij).

Y i =
∑
j

cijpij ;Y j =
∑
i

cjipji. (4)

Country j’s economic size (Yj) is calculated analogously. It is common prac-
tice in a gravity work to weight the economic size of a country using the nominal
GDP of that country. Figure 4 present nominal GDPs and real GDP growth
rates of CAR for period of 1995-2011. Overall inference for the entire period is
that the CAR’s GDP has been growing, on average, by 5-6% annually, and its
monetary value enlarged 7.7 times from US $34.4bn to $269.2 bn. In the first
decade of independence (1990-2000), the CAR faced several hardships starting
with the economic shock of the collapse of the Soviet economic system between
1990-95 and subsequent hyperinflation till 1995-96, and further with the Russian
crisis in 1998-99. Consequently, the GDP of the CAR was significantly low for
that period, but further years were more fruitful, with increasing world prices

6The elasticity of substitution should be larger than one, σ > 1, but exact values may
change as preferences and trade opportunities change. The debates over precise level of elas-
ticity of substitution has been on going for quit long, and it seems there is still no consensus
what it should be like. For instance, some papers used relatively lower σ such as Backus,
Kehoe & Kydland (1994) use 1.5, Coeurdacier, Kollmann & Martin (2007) between 0.6-2.
While other papers used relatively high σ, for example, Hummels (2001) at around 9, and
Romalis (2007) chooses 11, but since Eaton & Kortum (2002) and Anderson & Van Wincoop
(2004), many trade papers tend to pick value somewhere between 5-10, although some papers
have estimated it.
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for the CAR’s primary export goods (oil, gas), increasing volumes of trade and
FDI inflows (mainly, from China and Europe). Among the CAR, Kazakhstan
averaged 61% of the region’s GDP over the period; Kyrgyzstan and Tajikistan
had the lowest shares, 3% each, and Turkmenistan with Uzbekistan made up
the rest, 32%. The CAR’s GDP growth was proportionately higher then of the
other CIS states (including Russia) and partner European states, but less then
of China.

The central contribution of AvW [2003] is the concept of Multilateral Re-
sistance to Trade (MRT). The outward trade resistance, Πi, and inward trade
resistance, Pj , are price indices that take into account the CES-weighted "av-
erage" values of observable traded costs across all possible export partners of
i and import partners of j respectively, and take the form of CES unit cost
functions:

Πi =

∑
j

Pσ−1
j θjt

1−σ
ij

 1
1−σ

;Pj =

(∑
i

Πσ−1
i θit

1−σ
ij

) 1
1−σ

(5)

It is notable from (5), country i’s resistance to trade (price index), Πi, depends
not only on trade cost associated with shipment of i’s goods to country j’s
market,tij , j’s expenditure on i’s goods, θj , or on level of elasticity of substitu-
tion, σ, but on j’s resistance (price index) to trade as well.

MRT terms are unobservable, although gravity studies provide methods7 to
proxy MRT terms. This is not the primary focus of this paper, but, “For the
purposes of describing multilateral resistance over time, it seems desirable to
have a time-invariant normalization, resembling the use of CPI or GDP deflators
to convert current prices to base year prices” (Anderson, 2007).

In Figure 5 , the CAR’s Consumer Price Index and percentage change terms,
for period of 1995-2011 which are obtained from World Economic Outlook
Database [IMF Survey, 2013] are given. During 1995-97, CAR was experiencing
hyperinflational rates and CPIs were quite high. In particular, Turkmen CPI
was 1005.3%, during 1995-97, which was almost twofold of Tajik CPI (612%),
threefold of Uzbek CPI (300%), and for several times larger of Kazakh (176%)
and Kyrgyz (43%) CPI rates, but then over time CPI, eventually, eroded to
8-11 % range for all CAR. The similar dynamics of CPIs over time observed for
the other CIS countries but at lower degree. While CIS countries were expe-
riencing hyperinflations in 1995-97, CPIs for non-CIS CAR trade regions were
quiet stable, i.e., inflation growth for Europe was 2.9%, for Chinese 3.5% & for
the others were around 6%.

The “Dyadic” component of (1):

Dij = t1−σij (6)

7AvW iterative procedure to estimate MRT terms in AvW [2003] based on non-linear least
square program for its complexness was overshadowed by simpler proxies such as “remoteness”
or fixed effect dummies .
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AvW [2003] assume that trade costs are “iceberg” in form ([1952] ), so that
some fraction of a good will be lost as it “melts” down during transportation
and the costs are the same in both directions, tij = tji.

“Distance matters and it matters a lot!” (Leamer and Levinsohn [1994]).
Geographic distance between trading countries i and j can serve as proxy of
transport cost which plays significant role in trade, especially we are talking
about the CAR where 90% of transport of traded goods are overland. However,
trade costs, despite of its simple expression (6), are far beyond then that and
include policy costs (tariffs and non-tariff like quota), cost of information and
currency exchange, finance, distribution costs and other trade costs associated
with unobservable barrier linked to cultural and historical ties.

“Trade costs are richly linked to economic policy. Direct policy instruments
(tariffs, the tariff equivalents of quotas and trade barriers associated with the
exchange-rate system) are less important than other policies (transport infras-
tructure investment, law enforcement and related property-rights institutions,
informational institutions, regulation, language).” ( AvW[2004]). Costs that
occur in trade with the CAR have mostly to do with geography like landlocked,
distances, landscape and transit corridors, and with relationship with other na-
tions which depend on colonial ties and economic interests and find reflection
via Tariff and NTBs.

Distances, Landlockedness, Borders and Transit Corridors. The CAR
have a strategically important location in the heart of Eurasia, and have been
a hub-point of the historic “Silk Roads” connecting Europian and Asian traders
for many centuries. However, since 90% of CAR trade goes through rail roads,
and overland transport costs are much higher then marine freight, CAR are
disadvantaged, being distant from the main modern trade centers of Asia, Eu-
rope and America. According to Limao and Venables [2001], overland transport
costs of goods averaged $1.380/1000km, almost 10 times higher then by sea
($190/1000km), and Christopher [2007] found a that freight cost is $500/1000km.
Moreover, trade costs are exaggerated by landlockedness, which boosts trade
costs by another 60% (Limao and Venables [2001]). Raballand [2003] found
that the trade of landlocked Former Soviet countries, compared to coastal ones,
fell by 80% during 1995-1999 period, so landlocked CAR, if they wanted to
trade, had to negotiate with bordering coastal states, as well as landlocked
states on their way, to access their sea transport channels (Christopher [2007])
to reduce shipment costs. Uzbekistan, surrounded by other landlocked coun-
tries, need to cross at least one other landlocked country in either direction, in
the north direction, land of Kazakhstan to access Black Sea ports, or the land of
Turkmenistan, in a Westerly direction, to access Mediterranean Sea ports which
creates additional border cross costs. Djarkov and Freud’s (2002) study focused
on border effects on trade estimated that (non-physical) trade barriers imposed
by coastal Russia to landlocked CAR was comparative to trade barriers imposed
by coastal state to landlocked one in OECD area was very high. Unlike Uzbek-
istan, Kyrgyzstan and Tajikistan share border with coastal China, but most of
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their trade with China pass through Kazakh land first. This is because CAR
are trapped by Himalaya-Tibet massif from South and East, and convenient
geographic corridor to China is the Djunghar Gate of Kazahstan. Additionally,
Christopher [2007] argues that another reason could be infrastructure and rail
roads to China built during the Soviet era.

According to EDB (the Eurasian Development Bank) Report [2009], CAR
main trade flows goes in three main directions (this also can be seen in Figure
6 ):

• To Russia, Europe via the Trans-Asian-Railway (Tashkent/Bishkek-Dushanbe-
Almaty-Moscow/Kiev) or TRACECA (Bishkek-Tashkent-Almaty-Aktau-
Baku-Batumi);

• To Iran, Turkey, Saudi Arabia via the Central-Railway (Almaty/Bishkek-
Tashkent-Ashkhabat-Turkmenbashi-Tehran-Istanbul);

• To China and Asian-Pacific Region via the East-Trans-Asian-Railway (Tashkent-
Bishkek/Dushanbe-Dostyk-Lianyungang).

CAR’s Trade Relationships. Regional trade partnerships are essential for
the CAR to develop, but even more so there is a need for regional infrastructure
(Christopher [2007]), access to sea ports (Kulipanova [2012]), transit systems
of exporting goods (Raballand [2003]), as well as to enlarge regional trade of
goods and services (Magilevski [2012]), boost production, create new jobs and
increase government revenue (IMF [2012]). However, by engaging into trade
agreements on their own tastes, competing with each other, the CAR regional
trade partnerships have become complex, with “spokes” and “hubs” creating
additional obstacles for internal and international CAR trade. Acharya et al.
[2011] point out that RTAs formed in the CAR region are mainly with CIS
countries, and show significance of historical colonial and cultural ties, and it
can be seen from the map of CAR’s RTA groups (Figure 7 ). In chronological
order,development of RTAs related to CAR as follows:

• In 1991, the Central Asian Commonwealth (CAC) with five members
(Kazakhstan, Kyrgyzstan, Tajikistan, Turkmenistan and Uzbekistan) was
organized, although the organization merged with the EurAsEC in 2006;

• In 1994, the Commonwealth Independent States Free Trade Agreement
(CISFTA) was created covering all the CIS countries, although by 2009,
only eight of its members (Kazakhstan, Russia, Belarus, Kyrgyzstan,
Tajikistan, Armenia, Moldova, and Ukraine) remained, with the other
CIS countries (Azerbaijan, Uzbekistan and Turkmenistan) becoming ob-
servers;

• In 1996, the Eurasian Economic Community (EurAsEC) was established
by Kazakhstan, Russia and Belarus. In 2001, these three countries as
well as Kyrgyzstan and Tajikistan signed a treaty to organize a common
system of water and energy use;
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• In 1996, The Shanghai Cooperation Organization (SCO) was formed among
China, Kazakhstan, Kyrgyzstan, Russia, Tajikistan, and further in 2001
Uzbekistan joined the group as well;

• In 1998, Ukraine and Kyrgyzstan joined the WTO (as did Russia in 2012).

• In 2010, the Eurasian Custom Union (EACU) was established between
Kazakhstan, Russia and Belarus, which is intended to be the first step
towards forming “A Common Economic Space”: a common supranational
system of trade and tariffs connecting all CIS countries. Ukraine which
was originally seen as a member of EACU, tilted more towards the EU but
with the recent economic disturbances in EU, it is in ambivalent mood;

Most of the presented RTAs have had relatively little practical importance
(Acharya et al. [2011]) but a major exception is probably the EACU which
have “partially” unified the customs of Kazakhstan, Russia and Belarus. Yet
hard to say for sure the implications of EACU for CAR economy and trade,
as Libman [2012] pointed out “quality of statistic data”, but this event have
direct and significant effect on dyadic relations of CAR and Russia, especially
considering further step of CIS integrations, the Single Economic Space in 2015.
Kassenova [2012] argue, despite of EACU formation, Kazakhstan is facing high
Russian NTBs, while Belarus is benefiting from Russian FDI inflows. The other
CAR are in two front regarding this reforms, while Kyrgyzstan and Tajikistan
are put in position to join the union, Uzbekistan and Turkmenistan are being
distant from it.

THe “Global” component of (1):

Gw =
1

Yw
(7)

Theory tells us that World economic size is equal to the sum of nominal
incomes by country j, Yw =

∑
j

Yj . In the era of globalization and intense in-

tegrations, world countries build more trade networks that bring more income
and higher welfare. However, as a country that become more integrated to the
world economy, its became increasingly sensitive to global shocks: either positive
(economic booms) or negative (financial crises), elsewhere in the World.

Starting August of 1998, the Russian financial crisis, triggered by the Asian
financial crisis, spread to Central Asia through finance and investment, borrow-
ing, currency exchane rates and, of course, trade. International Credit Rating
by Fitch IBCA lowered Russia from B+ to CCC- as Euromoney Risk Ranking
went up from 78 (in December of 1997) to 129 (in September of 1998). As a
result, the access to the foreign borrowing became limited not only for Russia,
but also for the CAR, which caused interest rates to increase from 3 to 6%.
Prior to the crisis, a major CAR’s export market was Russia (Westin, 1999),
and as expected due to financial shortage, CAR-Russia trade deteriorated in
both direction. Although the crisis had immediate effect on exchange rate of
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CAR national currencies against the Russian ruble, CAR’s authorities consid-
ered using national reserves first to cover up the cost occured inflationary gap.
By devaluation of the ruble, Russia tried to boost its export to the CAR, but
the CAR considered using policy tools to protect domestic producers (Kaser,
1999). After the significant loss of national reserves, starting with Arpil 1999,
national currencies of CAR begun to depreciate: for some CAR who switched
to flexible exchange regimes the Kazakh tenge and the Tajik ruble depreciated
by 37%; the Kyrgyz som by 5%; for other CAR whose authorities haven’t con-
sidered any reforms, the Uzbek sum by 59% and the Turkmen manat 75%. The
debt-to-GDP ratio, in early 1999, rose for CAR, more sharply, for Kyrgyzstan
(54%) and for Tajikistan (90%), and lesser degree, for Kazakhstan (17%) and
for Turkmenistan (1.7%) except for Uzbekistan which experienced decline by
4.4%.

The first part of decade starting with 2000 was fruitful for the CAR to
recover from the Russian crisis and straighten economic sovereignty. Volumes
and world prices for main export commodities of the CAR have increased for
several times. World prices for oil between 1998-2008 have increased from 10$
to 150$ per barrel which have significantly improved the economic situation of
Kazakhstan, the main oil exporter, and allowed it to increase its oil exports
from 40% to 60%. During the same period, world prices of aluminium went
from $1200 to 3000 per tonne) and of gold from $300 to $900 per ounce, that
benefited, respectively, Tajikistan and Kyrgyzstan, although, they still were
among the poorest countries in the World. Despite of being more reluctant to
engage to international trade to increase trade volumes and stable world prices
for gas and cotton, Uzbekistan and Turkmenistan did well.

The “credit crunch” in 2008 had both direct and indirect effects on the CAR’s
trade and economic wellbeing. Pomfret [2009] argues that Kazakhstan had
been experiencing overlending without thoroughly checking the creditworthiness
of borrowers in 2006-2007. Besides financial liquidity problem, reduction of
world prices for oil, grain, and cotton have worsened economic situation of
Kazakhstan. Consequently, as Kazakhstan, by that time, become a major player
in banking system of Tajikistan and Kyrgyzstan, they were adversely affected
as well. Uzbekistan and Turkmenistan due to having less financial links with
other CAR have not been much affected. The global crisis have not lasted long,
and by the end of 2009, the CAR’s trade have been restored to its position prior
to the crisis.

Tetrad of Gravity Equations to define Dyadic components. Because
we want to see dynamic changes in monadic and dyadic components of (1)
separately, it will be usefull to decompose CAR trade into gravity components.
However, precise way of deriving MRT terms and elasticity of substitution is an
issue. Anderson [2007] claim that the most common way of estimating MTR
terms using Fixed Effects model does not correctly model the variability in MTR
over time. Further, (3) and (6) are tied up with a CES elasticity of substitution
parameter that should be larger than one, σ > 1, but exact values may change
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as preferences and trade opportunities change. The debates over precise level
of elasticity of substitution has been on going for quit long time, and it seems
there is still no consensus8.

Considering the issues of gravity decomposition, we solve it by employing
one more method that is consistent with the AvW’s theory based GMT and does
not require to impose additional assumptions. The method employs “Tetrads”
(ratios of ratios) to measure the level of time varying dyads in trade flows, and
follows the study by Head and Mayer (HM, [2010]).

By taking a ratio of ratios of the GMT, we are able to capture time varying
bilateral effect (for instance, caused by changes in tariff rate or RTA) on trade
volumes by eliminating all the importer, exporter, global (time) effects as well
as fixed bilateral effects (such as distance or colonial ties). The significant part
of this approach is that it requires us, in addition to exporter i and importer
j countries, to take another two reference countries as reference exporter l and
reference importer k. So, by taking “tetrad” of (1) with ij, ik, lj and lk sets and
denoting it as Φ, it can be represented as

Φ(il)(jk) =
Xij/Xik

Xlj/Xlk
(8)

which then through elimination of monadic (Yi, Yj , Yw,
(

1
ΠiPj

)1−σ
) and fixed

dyadic terms (t̄
ij
) can be reduced to “tetrad” of φs:

Φ(il)(jk) =
φijt/φikt
φljt/φlkt

(9)

where φ = t̃(1−σ) − t
(1−σ)that stand for bilaterally time-varying dyadic ef-

fects. More detailed derivations are given in HM [2010]. Although φs contain
elasticity of substitution, no assumption about the level of elasticity needs to
be imposed which is crucially important since exogenously introduced level of
elasticity even in range that is common for most studies to use is still under
question, and requires sensitivity analysis.

This approach is an extension of the ratio approach9, and HM [2010] used it
to capture the effect of independence on trade flows between metropole, colony
and siblings over time, and as well to capture effect caused by changes in RTA,
GATT membership and currency rates. Romalis [2007] used the approach to
evaluate the effect of NAFTA tariffs on trade flows among USA, Mexico and
Canada.

8The proper level of elasticity of substitution, for instance, in Eaton and Kortum [?] is
between 3-12, while AvW [2004] find it between 5-10 and others at different level. While
nowadays studies try to estimate (Chen and Novy [2010]) or calibrate (Balistrery [2008]) the
CES elasticity parameter, yet it is common to find studies that exogenously.

9Head et al., (2010) state that “tetrad” is a product of two ratio approaches where one used
in Anderson and Marcouiller (2002) with only exporter reference country and the other used
in Head & Mayer (2000) with importer reference country.
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4 Estimation methods and Data
Baldwin and Taglioni [2007] identify some common mistakes in gravity studies
that are commonly take place like omitting MRT terms (the ’golden mistake’),
averaging trade flows in both directions (the ’silver mistake’), or using trade
flows and GDPs that are deflated using different price indices (the ’bronze mis-
take’). These mistakes effect the preciseness of the GMT predictions and its
theoretical correctness, and usually occur due to misspecifications in the grav-
ity model, during construction of trade database or violations of econometric
properties of the GMT estimation procedure.

4.1 Econometric approaches
To obtain a sensible, precise and robust result from gravity work, the chosen
econometric tool should deal with most common issues in performing empirical
work such as taking into account unobserved heterogeneity, missing or zero trade
values, and possible endogeneity bias. This section discusses econometric tools
that we employ to estimate (1).

Dummy Variable Least Square (DVLS). The most common way of esti-
mating the GMT is using DVLS (Fixed Effects Model). Feenstra [2004] state
that country pair fixed effects is the most reliable and simple method to estimate
gravity of trade flows. The log in line form of (1) with fixed effects is

ln(xijt) = a0 +a1ln(Yit)+a2ln(Yjt)+a3ln(tijt)+a4Iit+a5Ijt+a6It+εijt (10)

where a0 is constant, a3 = 1 − σ is trade elasticity, εij is an error term; Iit
is exporter-year, Ijt is importer-year and It is year binary dummies to proxy,
respectively, Pit, Pjt and Y wt for theoretical consistency, and trade cost that
take the following form:

ln(tij) = c1ln(distij) + c2ln(1 + tariffij) + c3Langij+ (11)

+c4Colij + c5Bordij + c6Llockij + c7RTAij + uijt.

In (11), we have distance to proxy transport cost, tariff that stand for border
cost, and further dummies to capture effect on trade cost of historical (com-
mon language and colony), geographical (sharing borders or landlockedness)
and economical linkages (RTA) and error term. Because we interested in esti-
mating coefficients of time-invariant variables (such as distance) as well, DVLS
is a suitable option. In some cases, the random effects model is probably a
convenient estimator as well10, but a Heckman test does not support its use in
the case of our study (see Appendix for details).

10see Egger (2002) and Carrere (2006)
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Two Stage Least Square (TSLS). Egger et al.[2009] and Baier and Bergstrand
[2009] stress that policy variables are a potential cause of endogeneity bias in
gravity studies, and therefore estimates using DVLS can be inconsistent. In
11, we have two “suspects” of endogeneity bias, namely, “RTA” and “Tariffs”
variables. “RTAs are unlikely to be purely exogenous: Countries are likely to
form RTAs with partners with which they already trade a lot” (WTO PTA
[2012]) or “current values of tariffs might be endogenous to import penetra-
tion, it is unlikely that past values of tariffs are subject to the same problem”
(Grossman and Helpman [1992]). The usual way to deal with endogeneity is
to use IV approaches like Two Stage Least Squares (TSLS), Hausman-Taylor
technique (HT) or Generalized Method of Moments (GMM). However, if chosen
IV doesn’t hold “double standard”11 then either of IV estimators (TSLS or HT)
will provide with misleading coefficient values then DVLS (Shepherd [2012]),
and GMM estimates vary depending on number of lags involved.

Poisson Pseudo Maximum Likelihood (PPML). HM [2010] identify that
529,663 observations out of 1,204,671 bilateral trade data, i.e., half of their
database, is zero values. They find that some of the zeroes are true, some
occurred due to roundings of small trades to bigger values, and some are just
unreported trades. The unknown nature of zero-trades is a problem, and if
they stand for true values then DVLS estimates12 are a subject to selection
bias. Therefore, HM use the Poisson Pseudo Maximum Likelihood (PPML)
that naturally takes zero trade values by holding homoskedasticity assumption
and log normality of error term. As pointed out in Martin and Pham [2009],
however, PPML yields severe biases when large number of zero trade values
involved. Silva and Tenreyro [2009] stress that PPML can still provide robust
estimates, despite the presence of large numbers of zeroes, and further Shepherd
[2012] state that PPML is more desirable rather then OLS when policy variables
are included to the GMT. In our case, we have 4,342 zero trade values of total
23,274 observations which should not cause “severe bias” in using PPML, but
still unknown nature of those 4,342 zero trades makes PPML a check point
estimator.

4.2 Database
We constructed a bilateral trade panel data containing 37 countries (see Table
2 for full list of countries) for the period of 1995-2011. The principle in choosing
those countries was based on volume of trade with CAR region for the 17 years.

While ideally we would have liked to be able to model the evolution of post-
Soviet trading patterns including the initial Soviet collapse 1989-1992, most
trade data related to CAR trade either missing or unreported, or if reported is
doubted for its correctness, especially the data for earlier period of independence

11(1) strongly correlated with potentially endogenous independent variable and (2) exclud-
able in the second stage of the TSLS (i.e., not correlated with εijt )

12In process of taking natural logs of trade data, zero values are drops out from observation.
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of CAR, 1990-94, due to hyperinflations. Consequently, our study starts from
1995.

Time series of bilateral trade flows and tariff rates for 1995-2011, estimated
in 2007 US dollars, were obtained from WITS (www.wits.org). From several
option of tariffs, we choose to use effectively applied tariff rates with HS six-
digit sub-headings. The other issue, WITS contains the COMTRADE and
TRAINS bilateral databases: we had to use both sources since COMTRADE
contains data only for WTO member countries, consequently omitting the CAR
(except Kyrgyzstan). TRAINS covers all the CAR, but aggregates all the EU
countries into one single region, EU, though we were able to overcome this issue
using bilateral trade data for each separate EU member from COMTRADE.
The other issue was that one third of all trade data for some countries was
missing or unreported: consequently we had to use some interpolation.13

Other variables are: time series of GDP levels in US dollar terms assessed
from IMF International Financial Statistics Database (www.imf.org), and geo-
graphic distances, in kilometers, between capital cities of the countries without
consideration of main transport channels, and standard gravity dummies for col-
onization, common language, common border obtained from CEPII (www.cepii.fr).
In addition we created dummies for landlockedness since all CAR that are focus
of our research are landlocked, and dummies of RTA.

5 Results & Findings

5.1 Estimation results
Results of gravity and tetrad estimations are presented in Table 3 where con-
trol variables are categorized into importer & exporter (GDP level of exporter
and importer), time-invariant (distance, landlockedness, share common borders,
common language, and common historical colonizer), and time-variant (tariff
rates, belongings to RTA) bilateral terms. The first column estimates have
been obtained using Dummy Variable Least Square (DVLS) estimator. Due
to possible concerns over zero-trade values, heteroskedasticity and endogeneity,
the GMT has also been re-estimated using Poisson Pseudo Maximum Likelihood
(PPML in second column), Two Stage Least Square (TSLS in third column).
The last column (forth column) estimates based upon the average of 20 com-
binations of tetrads obtained using DVLS and five countries as references (UK,
US, Germany, France and Japan), and clustering dyadic terms in each tetrad
as ij, jt and it14.

In general, at an intuitive level, estimated coefficients of control variables
similar across different estimators and have a logical relationship with the de-
pendent variable: i.e. trade is positively associated with both exporter and

13However, we avoided the use of extrapolation in all cases when constructing the database.
14Head et al. (2010) following Cameron (2006), uses multiway clustering to keep each error

terms ij, lk, ik, jl to be correlated with their dimensions which allow assumption of i.i.d of
error terms to hold when DVLS used.
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importer GDP, as well as with the dummies for a common border, a common
language or colonial history, and with the countries being members of the same
RTA15. By contrast, distance, being landlocked and tariff rates16 are negatively
correlated with trade, which is again intuitive.

TSLS provide similar estimates to DVLS after controlling for possible en-
dogeneity caused by policy variables (import tariffs & RTA) which imply that
endogeneity is not severe issue here. The rationale behind suspecting the import
tariffs as potentially endogenous is that it can be as an instrument to protect do-
mestic production can be to decrease imports (Grossman and Helpman [1992]).
In particular, it can be an issue in internal trade of between the CAR, since
they produce and trade similar goods. Taken IVs for endogenous tariff, namely,
radius (distance from equator intercept with zero longitude) and zero latitude
distance from each exporter and importer, fit “double standards” discussed in
previous section which imply that TSLS should provide consistent estimates.

In some places, PPML estimates differ from others. PPML estimates for
common language and colonial ties are insignificantly negative for both, -0.1 and
-0.22, respectively, and the tariff coefficient is 0.19. Is this implying that zero-
trade exclusion is causing some bias in other estimates? Trade data obtained
from WITS and the nature of zero trades are unclear (whether they are true
or unreported). Further, due to the presence of most trading countries with
CAR in the dataset, the proportion of zero trades in total observation is around
1/5. It is, actually, notable from DVLS case where the number of observations
is 19,063, and in the PPML case (which takes zero-trade values) it is 23,273.
Moreover, despite the fact that the DVLS estimator excludes zero-trades17, its
goodness of fit is 81% whereas PPML’s R2 reports 59%.

With strong statistical significance, the propensity value of the importer’s
GDP (0.83) is, on average, 6 times higher than that of the importer’s GDP
(0.12) which implies that the level of importer’s production is economically more
important in explaining trade rather than exporter’s economic development.
Distance reduces trade flows by about the same level as it increases which is
constitute with the most findings.

A dummy for common language in use between trading regions has a posi-
tive effect on trade, for 0.5518 which is less significant statistically, but having
common borders (0.69) or colonial history (0.97) with 1% statistical significance
level. Note that all 5 CARs were under the Soviet rule for 70 years, and after-
wards were under strong influence from the Russian Federation (and prior to
1917 were parts of the Russian empire).

The coefficient value of “tariff” although statistically significant but econom-
15Although, we expected one country in RTA to be negatively correlated with trade as trade

with non-RTA will be costly then if two trading countries are in the same RTA.
16Taking log of 1+tariff is essential to take in count tariffs in trade of majority of countries

(f.e., members of WTO or EU in our pool which are zero and xt commands in STATA drop
out log of zero values.

17Taking log of 1+trade with fixed effects will produce inconsistent results (cite here!)
therefore, we won’t be able to take in count zeroes in DVLS or TSLS.

18We exponentiate estimated coefficients of dummies and then subtract one in order to
interpret.
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ically insignificant comparing to “landlockedness”. If one of the trading partners
is landlocked (and we note that all CAR are landlocked), then it is statistically
very significant (-2.49), but negative, and when both trading partners are land-
locked, the negative effect rises to (-3.17) not surprisingly. Through the creation
of RTAs, in particular for the CAR, it is possible to have access to other bigger
markets and open trade channels through ocean via non-landlocked RTA mem-
ber(s) as control variables for one of trading partners in RTA is 0.33, but both
in RTA is more significant (6.48)!

5.2 Dynamics of trade and dyads
Pairs By Regions. To simplify the analysis, we next cluster the 37 countries
in the database into 6 regions, CAR, Russia, China, Europe, RCIS & ROTP,
and re-estimating trade flows and dyadic costs, we investigate if any relationship
exists in trade & dyadic cost channels of the CAR with each trade partner-region
separately looking, and if there is any observable correlation among these trade
channels.

In Figure 8 , the dynamics of trade flows and estimated dyadic effects over
the period 1995-2011 are given. Trade flows (green lines) are estimated by
including dummies that capture changes in trade of each region pairs and using
the DVLS estimator; and dyads (purple lines) have been averaged from 20 tetrad
combinations with 5 reference countries. Each plot in the figure 6 provide trade
flows and dyads of each CAR region-pairs. Plot (1) focus of trade flows and
dyadic costs associated in internal trade of the CAR; in further plots (2-5),
respectively, focus on internal-trade of the CAR with Russia, China, Europe,
RCIS & ROTP.

CAR-CAR pair
The trade flows within the CAR move somewhat synchronically with dyads

over time, and both, trade and dyads erode by 11%. There is a trade boost
caused by monadic effects (i.e., GDP growth, worldwide oil price increase) be-
tween 2000 till 2009 although within that period, the global trade recession after
2007 bites. Surprisingly, despite of global crisis in 2008-2009, trade and dyadic
relations continued to increase, but after 2009 there is sharp decline.

CAR-Russia pair
The trade of the CAR-Russia pair is steady over the period of 1995-2011

with some increase in trade during 2000-2007 followed by decline due to the
global crisis. Dyadic effects are positive during 1995-2000 (this indicates a fall
in trade costs, as Russia and the CARs established RTAs). Meanwhile, the
monadic effect was relatively weak after the Russian crisis in 1998-1999After
2001, the positive dyadic effect was sharply eroded by 50%, and trade remained
steady onlybecause of country-specific (monadic) features of each region (i.e.,
growing oil prices and GDP). The global crisis in 2008-09 had little effect, but
the dyadic effect dropped sharply (as it happened during Russian crisis after
1998), reflecting a rise in fitted trade costs. Tentatively we note that this started
to reverse in 2010. The same year, EACU between Russia, Kazakhstan and
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Belarus formed - and also, perhaps paradoxically (similar to Jacks et al. [2009]
findings), during financial crises.

CAR- the rest of CIS pairs
The dynamics of trade flows and dyadic cost between the CAR and RCIS

(Ukraine, Belarus, Azerbaijan, Georgia, Moldova) are relatively constant, while
trade slightly increases due to economic growth. Trade costs (the inverse of the
fitted dyads) follow a broadly similar effect to the CAR-Russia pair, but less
extreme. This is not surprising, RCIS were also under Soviet (and previously
Russian Empire) rule, and could be considered as colonial “siblings” of the CAR.
Head et al. (2010) found that trade among "sibling" countries of the same
metropole started to erode right after their independence, and after 30 years
trade between siblings should drop by 20% in average. Over 20 years is past
since independence of both regions, but the trade flow has remained at steady
level. Ukraine trade, in recent decade, more biased towards the EU but Belarus
joined to the EACU and improved its trade with Russia and Kazakhstan.

CAR - China pairs
Due to missing data, we have been able to get the dynamics of the trade flow

and dyadic costs for the period of 2007-2011 only. China is another neighbour of
CAR that has a massive influence on trade and development of the CAR region.
The presence of China in the CAR intensified not only with trade of goods, but
also Chinese invested in energy and extraction. Despite sharp moves in trade
flows in 2008-2009 caused by the global crisis, trade cost (dyadic) effects show
relatively little stress. A smooth decline of the dyad in 2007-2009 was reversed
by 2011.

CAR - Europe pairs
Despite increasing trade flows by 20% between the CAR and Europe (EU

takes almost 40% of trade volume of the CAR during 2000-2010), dyadic rela-
tions, surprisingly, decreased by the same percentage, 20%. Trade flows are
smooth with some marks of global effects in 1995-1997 and 2007-2009 and
doesn’t show signs of dyadic effect but increasing gap between them due to
monadic features of each side. Again, observable similarity in dynamics of dyads
of this pair with CAR-Russia & CAR-RCIS pairs.

CAR - Rest of Partners pairs
Trade flows by 10% and dyadic relations by 5% increased over 1995-2011

period. However, trade flows in the first half have been declining until the year
of 2001 and then up. As in previous region pairs, global crisis left its marks with
sharp decline of trade in 2008-2009. The shape of the dyadic curve is somewhat
similar to internal dyad of CAR but opposite to the other region pairs.

Country Pairs. We now return to the estimation by country pairs. There
are 185 (5 CAR by 37 partner) country pair relationships involving least one
of the CARs as the exporter. By plotting fitted trade flows and mean of dyads
(bilateral time varying effects) over the period of 1995-2011, we were able to
observe what changes occurred in trade and dyadic costs over time and if any
relationships exist. Trade and dyads are in logs and obtained by using a DVLS
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estimator, however, dyads, this time, are obtained using only France and Ger-
many as reference importer and export, respectively. What we find is that in 17
years of independence, each CAR improved its trade with all 37 countries, and
dyadic costs as well. The changes vary from country pair to another country
pair, but we were able to categorize trade flow and dyadic changes into two
groups:

1) A driven group driven by monadic effects (essentially, rapid GDP growth).
In this group of country pairs, a gap appears in-between trade flow and dyads
which becomes wider over time because trade starts to increase at higher speed
than dyads. 136 country-pair relationships fall into this category from where,
share in % of all country pairs for each CAR: 51% of Kazakhstan & Kyrgyzstan;
86% of Tajikistan; 89% of Turkmenistan & Uzbekistan; The examples of country
pair with “widening gap” in trade is given in the Figure 9 (Plot 1).

2) A Dyadic effect-driven group. In this group of country pairs trade is
increasing at the same level as dyads or they both develop synchronically, and
about 25 of country-pairs falls into that category from where share in % of
all country pairs for each CAR: 49% of Kazakhstan & Kyrgyzstan; 14% of
Tajikistan; 4% of Turkmenistan & Uzbekistan; the examples of country pair
with “almost the same” in trade is given in the Figure 9 (Plot 2).

More details of each 185 country pairs are in Table 4-8, where trade in
logs along with dyadic and monadic presence in % terms for each unique trade
relationship of the CAR. Additionally, we include columns with country pairs by
categories where “1” if country pair belong to either group. While country pairs
of Kazakhstan, Kyrgyzstan and Tajikistan are spread through two categories
evenly, Turkmenistan and Uzbekistan country pairs are mostly belong to former,
monadic-driven group. Are these differences in categorical spread of pairs by the
CAR have something to do with each CAR specific (monadic) properties? For
instance, because Turkmenistan and Uzbekistan are less liberal comparing to
the rest of the CAR, therefore, most of their trade relations fall into the second,
dyadic-driven category, while Kazakhstan, Kyrgyzstan and Tajikistan are more
open to trade and integrations so their trade relations with their partners spread
through each all three categories? It might be.

Although, we seems to uncover another relationship if we focus not on
monadic features of CAR but on dyadic features. Previously, we discussed
trade partnership of CAR, using bilateral export and import data for 2000-
2010, where we have identified primary trade partners of each CAR (see Figure
3). Comparison of countries that appear in each of three categories with primary
partner show that countries pairs that appear in the monadic-driven category
for 74% match with countries from the list of primary trade partners where
similarity match for each CAR: 42% for Kazakhstan, 50% for Kyrgyzstan, 92%
for Tajikistan, 96% for Turkmenistan & Uzbekistan. Meanwhile similarity be-
tween primary trade partners and dyadic driven partnerships is about 50% for
Kazakhstan and Kyrgyzstan.
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6 Conclusion
In this work, we firstly aimed to find some explanation for increasing trade
between the CAR and Russia (the “big brother”), despite the predictions of HM
[2010] that trade should erode between metropole (Russia) and colony (CAR)
right after independence. Using the AvW gravity model to estimate trade flows,
and HM tetrad method to estimate dyadic costs, with a panel data for CAR’s
bilateral trade for post-Soviet period, we find the following:

1) CAR-RUS dyadic relationships have declined by 20% (despite
official partnerships that work on “paper” base mainly, and due to increasing
unobservable trade costs), while trade is somewhat at the same level mainly
due to monadic effects (GDP growth, increasing volumes and world prices for
main exporting commodities) that compensate the loss in decreasing dyadic
content of trade. While trade of the CAR with Russia has not improved much
(apart from the EACU short term boost) with Russia, its trade with other
partner regions have been growing more rapidly, especially in the second decade
of independence. CAR’s dyadic relationships with their “siblings” (RCIS) have
not eroded as expected;

2) Dyadic costs are the main factor to explain trade flows of a
particular country or region pair trade. From trade amongst the CAR
(Figure 8), it is observable how dynamics of trade flows and dyads are moving
synchronically over the period of 1995-2011.

3) Analysis of 185 bilateral CAR’s trade show that in 73% cases
there is a positive & increasing monadic effect in a country-pair
trade, but the most interesting is that in average 76% of each CAR’s
primary trade partners saw this “widening gap” of total trade com-
pared to what dyads would predict.

While this study offered some explanation to the question why CAR-Russia
are still trading a lot, some results of this work created more questions and more
hypotheses that need to be tested:

1) In Figure 8 we observe similarity of dynamics of dyadic costs of CAR-
Russia, CAR-Europe & CAR-RCIS which imply that there is a correlation
among them exist. Trade flows and dyadic costs of one country (or
region) pair are seemingly affected by trade flows and costs of the
other country (or region) pair.

2) Fluctuations in trade flows during the 2008-2009 period are observable in
all the graphs of Figure 8, which fall into period of financial crisis, caused down-
ward swing in CAR trade with Europe, China and RCIS, however it caused
upward swing in trade between the CAR and in trade with Russia. Jacks,
Meissner, and Novy (2009) has partially similar findings where during financial
crisis increasing unobservable trade costs caused sudden collapse in trade of de-
veloped countries like US, UK, Japan and Germany. While external shocks
such as a financial crisis has a negative impact on trade of a partic-
ular region-pair, it seems that it may also positively affect on trade
of another region-pair.

3) We argue that trade is explained with monadic (3) and dyadic (6) effects.
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Therefore, we believe that the occurrence of a “widening gap” is the result of
non-dyadic (monadic) effects. The slope of trade increase is higher than the
slope of dyad, in other words, this difference in slope is due to positive changes
in monadic parts, either in Mi or in Mj , namely, caused by an increase in
nominator terms (YiYj), or by a decrease in denominator terms (Yw (ΠiPj)

1−σ).
For the case of those pairs where trade is mainly explained by dyads rather than
with a monadic part, nominator and denominator terms of (3) should be almost
equal and the whole monadic part is close to unity..

Whether (3) can serve as an indicator to identify suitable trade partner for
a particular country (or what we see is only coincidence), is yet unknown, and
can be a subject for future research. One option is decomposing the GMT and
deriving unobservable MRs (price indexes) which will allow researchers to find
which of the monadic terms are causing variance in trade of a particular country
(region) pair and explain the properties of the three categories above discussed.
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Figure 1. CAR-Russia trade between 1995 to 2011 (in bln.US$) 

 

Source: Sinitsina (2012) & Suvankulov & Guc (2012) 
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Table 1. Exports, Imports & Intra-trade by each CAR and by Regions 

Total Exports (in bln U.S. dollars) 

  1995-99 2000-03 2004-07 2008-11 

By countries 

Kazakhstan 21.9 29.0 64.0 103.4 

Kyrgyz Republic 1.3 1.5 2.2 2.6 

Tajikistan 0.9 0.8 1.7 2.2 

Turkmenistan 4.5 5.9 14.1 18.9 

Uzbekistan 5.7 4.9 11.9 19.8 

By regions 

CAR 34.2 42.0 93.9 146.8 

Russia 206.7 277.6 555.8 766.2 

Europe 3199.1 4331.6 6144.5 6990.3 

 China  602.0 942.1 2146.6 3172.7 

Rest of CIS 54.6 61.4 134.6 220.4 

Rest of Partners 2160.5 2567.8 4450.1 4954.8 
 

Total Imports (in bln U.S. dollars) 

  1995-99 2000-03 2004-07 2008-11 

By countries 

Kazakhstan 22.3 28.4 66.6 93.4 

Kyrgyz Republic 1.3 1.4 2.5 2.6 

Tajikistan 0.9 0.8 1.9 2.4 

Turkmenistan 4.5 5.6 14.4 28.1 

Uzbekistan 5.7 4.7 13.7 22.0 

By regions 

CAR 34.6 40.9 99.2 148.5 

Russia 198.0 304.6 628.3 833.1 

Europe 3233.4 4320.2 6145.2 6974.9 

 China  579.9 959.8 2041.2 3231.6 

Rest of CIS 53.9 63.7 144.8 229.3 

Rest of Partners 2188.8 2598.8 4457.2 4955.3 
 

Total Intra-trade (in bln U.S. dollars) 

  1995-99 2000-03 2004-07 2008-11 

By countries 

Kazakhstan 20.2 23.4 73.7 135.5 

Kyrgyz Republic 1.6 1.5 3.1 5.1 

Tajikistan 1.0 1.2 3.0 5.8 

Turkmenistan 3.6 7.7 20.0 32.2 

Uzbekistan 14.2 11.1 18.3 38.8 

By regions 

CAR 40.5 45.0 118.1 217.5 

Russia 306.7 362.5 983.6 1643.8 

Europe 8594.1 8819.0 13580.0 15895.2 

 China  905.7 1422.2 2493.6 5749.7 

Rest of CIS 60.5 67.7 174.2 285.0 

Rest of Partners 14447.9 16645.8 20646.9 24373.6 
 

Source: International Monetary Fund, World Economic Outlook Database, 2013 

  



Figure 2. Exports, Imports & Intra-trade by each CAR and by Regions (in % terms) 

Total Exports ( % change) 

  
Total Imports ( % change) 

  
Total Intra-trade (in % terms) 

  
Trade Openness 

  

  
  

Source: International Monetary Fund, World Economic Outlook Database, 2013 
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Figure 3. Share of countries in trade with CAR between 2000 -2010 

Share in Exports  Share in Imports  
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. Figure 4. GDP of CAR and Primary Trade Regions 

Real GDP Growth (in % terms) 

  
 

Nominal GDP (in bln. of US$) 

       1995-99 2000-03 2004-07 2008-11 

By countries 

Kazakhstan 19.769 24.0 71.1 145.4 

Kyrgyz Republic 1.611 1.6 2.8 5.2 

Tajikistan 1.0298 1.2 2.7 5.6 

Turkmenistan 3.5306 8.0 19.7 23.0 

Uzbekistan 14.1568 11.3 16.4 36.6 

By regions 

CARs 40.0972 46.1 112.8 215.8 

Russian Federation 315.4414 335.5 911.1 1577.0 

Europe 8559.779 8830.4 13579.3 15910.5 

 China  927.888 1404.5 2598.9 5690.7 

Rest of CIS 61.1634 65.4 163.9 276.1 

Rest of Partners 14419.68 16614.7 20639.8 24373.1 
  

Source: International Monetary Fund, World Economic Outlook Database, 2013 
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Figure 5. Consumer Price Indexes of CAR and Primary Trade Partners 

Consumer Price Inflation (in % terms) 
 

  
 

Consumer Price Inflation (index) 
 

  1995-99 2000-03 2004-07 2008-11 

By countries 

Kazakhstan 71.3028 111.3 148.0 220.9 

Kyrgyz Republic 56.4516 107.1 127.6 201.8 

Tajikistan 97.824 348.6 539.4 845.8 

Turkmenistan 84.0712 179.6 241.9 312.7 

Uzbekistan 258.866 780.2 1257.6 2012.7 

By regions 

CAR 113.7031 305.4 462.9 718.8 

Russia 122.1862 373.7 597.8 898.2 

Europe 77.00245 99.6 113.5 129.0 

 China  197.6736 201.4 217.7 247.5 

Rest of CIS 1469.43 3125.6 4776.5 6732.4 

Rest of Partners 85.83902 104.4 127.0 162.9 
 

 
Source: International Monetary Fund, World Economic Outlook Database, 2013 
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Figure 6: Central Asian Transport System 

 
Source: Eurasian Development Bank, 2009 



Figure 7 World RTA map 

 

 
Source: Acharya et al. (2011) 



Table 2 List of 37 primary trade partners of CARs ( including CARs) 

 
 
 
 

CARs 
Kazakhstan 

Kyrgyz Republic 

Tajikistan 

Turkmenistan 

Uzbekistan 

Rest of Partners 
Algeria 

India 

Islamic Republic of Iran 

Japan 

Korea 

Saudi Arabia 

Turkey 

United Arab Emirates 

United States 
 

Rest of CIS 
Azerbaijan 

Belarus 

Georgia 

Moldova 

Ukraine 

 
 

Europe 
Austria 

Croatia 

Finland 

France 

Germany 

Greece 

Hungary 

Italy 

Lithuania 

Netherlands 

Norway 

Poland 

Romania 

Spain 

Switzerland 

United Kingdom 

Russia  
Russian Federation 

China 
People's Republic of China 

 

 

 

 
  

  



Table 3 Gravity and Tetrad Regression Estimates 

Estimation Method DVLS PPML TSLS DVLS (av.20) 

  ln Trade Trade ln Trade ln Tetrad  

  1 2 3 4 

Exporter & Importer specific terms       

ln GDP, importer 0.88*** 0.81*** 0.83***   
  (-0.057) 0 (-0.052)   

ln GDP, exporter 0.17*** 0.45*** 0.12**   
  (-0.039) 0 (-0.038)   

Time invariant bilateral terms       

ln Distance -0.99*** -1.01*** -0.91*** -0.98*** 
  (-0.123) (-0.101) (-0.113) (-0.124) 

Common Border 0.61*** 0.43* 0.53** 0.611*** 
  (-0.159) (-0.197) (-0.166) (-0.160) 

Common Language 0.28 -0.1 0.44* 0.278** 
  (-0.173) (-0.256) (-0.197) (-0.174) 

Common HistColony 0.67** -0.22 0.68** 0.68** 
  (-0.234) (-0.27) (-0.244) (-0.234) 

One Landlocked -4.22*** -3.50*** -1.25* -5.08*** 
  (-0.518) (-0.379) (-0.578) (-0.483) 

Both Landlocked -7.78*** -6.60*** -1.43 -9.51*** 
  (-1.029) (-0.745) (-1.135) (-0.96) 

Time variant bilateral terms       

ln (1+Tariffs) -0.20*** 0.19*** -0.19*** -0.238*** 
  (-0.032) 0 (-0.025) (-0.03) 

One in RTA 1.09** 1.34*** 0.29 1.14** 
  (-0.389) (-0.362) (-0.448) (-0.38) 

Both in RTA 2.40** 0.94 1.87* 2.44** 
  (-0.796) (-0.817) (-0.907) (-0.79) 

          
Constant 23.44*** 15.80*** 5.07** 7.47*** 
  (-1.516) (-1.169) (-1.639) (-1.36) 

          

Observations 19,063 23,273 18,932 18,291 

Number of pairid 1,326 1,326 1,318 1,326 
Adj. R-squared 0.81 0.59 0.81 0.7 
          

Notes: Robust standard errors are in parentheses     
  Significance levels are *** p<0.001, ** p<0.01, * p<0.05   
          

  

  



 

Figure 8 Trade flows & dyads by region pairs 
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Figure 9 Illustrative examples of Monad-driven & Dyad-driven trade by country pairs 
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Table 4 Monadic and Dyadic content in trade with Kazakhstan  

Country Pairs Exports Monadic Dyadic  Primary Categories of pairs 

Exporter Importer (in ln) presence presence 
 
Importer 

Widening 
Gap 

Almost the 
Same 

Dyad 
Overshots 

Kazakhstan Algeria 1.48 11% 89%         

Kazakhstan Austria 0.97 0% 100% 1   1   

Kazakhstan Azerbaijan 3.20 11% 89%         

Kazakhstan Belarus 2.01 11% 89%         

Kazakhstan China 2.28 0% 100% 1     1 

Kazakhstan Croatia 1.33 23% 77% 1 1     

Kazakhstan Finland 1.12 0% 100% 1   1   

Kazakhstan France 1.00 0% 100% 1   1   

Kazakhstan Georgia 2.07 11% 89%         

Kazakhstan Germany 0.78 0% 100% 1   1   

Kazakhstan Greece 1.39 0% 100% 1   1   

Kazakhstan Hungary 1.42 12% 88% 1 1     

Kazakhstan India 2.03 0% 100%         

Kazakhstan 
Iran, Islamic 
Rep. 1.74 11% 89% 1 1     

Kazakhstan Italy 1.06 0% 100% 1   1   

Kazakhstan Japan 0.47 0% 100%         

Kazakhstan Kazakhstan 2.26 11% 89% 1 1     

Kazakhstan Korea, Rep. 1.29 0% 100%         

Kazakhstan 
Kyrgyz 
Republic 1.63 11% 89% 1 1     

Kazakhstan Lithuania 2.25 0% 100% 1   1   

Kazakhstan Moldova 1.88 11% 89%         

Kazakhstan Netherlands 1.12 0% 100% 1   1   

Kazakhstan Norway 1.37 0% 100% 1   1   

Kazakhstan Poland 1.73 0% 100% 1     1 

Kazakhstan Romania 2.10 12% 88% 1 1     

Kazakhstan 
Russian 
Federation 2.04 11% 89% 1 1     

Kazakhstan Saudi Arabia 2.03 0% 100%         

Kazakhstan Spain 1.33 0% 100% 1   1   

Kazakhstan Switzerland 0.76 0% 100% 1   1   

Kazakhstan Tajikistan 2.26 11% 89% 1 1     

Kazakhstan Turkey 1.35 12% 88%         

Kazakhstan Turkmenistan 7.13 11% 89% 1 1     

Kazakhstan Ukraine 1.79 11% 89%         

Kazakhstan 
United Arab 
Emirates 2.03 11% 89%         

Kazakhstan 
United 
Kingdom 1.19 0% 100% 1   1   

Kazakhstan United States 0.70 30% 70%         

Kazakhstan Uzbekistan 1.42 11% 89% 1 1     

        
Total 
Sum: 24 10 12 2 

        
Match 
level: 100% 42% 50% 8% 

 

 

  



Table 5 Monadic and Dyadic content in trade with Kyrgyzstan 

Country Pairs Exports Monadic Dyadic  Primary Categories of pairs 

Exporter Importer 
(in 
logs) presence presence 

 
Importer 

Widening 
Gap 

Almost the 
Same 

Dyad 
Overshots 

Kyrgyzstan Algeria 1.79 0% 100%         

Kyrgyzstan Austria 0.89 0% 100% 1   1   

Kyrgyzstan Azerbaijan 3.11 11% 89%         

Kyrgyzstan Belarus 1.92 11% 89%         

Kyrgyzstan China 2.09 0% 100% 1     1 

Kyrgyzstan Croatia 0.87 66% 34% 1 1     

Kyrgyzstan Finland 1.05 0% 100% 1   1   

Kyrgyzstan France 0.93 0% 100% 1   1   

Kyrgyzstan Georgia 1.97 11% 89%         

Kyrgyzstan Germany 0.71 0% 100% 1   1   

Kyrgyzstan Greece 1.31 0% 100% 1   1   

Kyrgyzstan Hungary 1.26 19% 81% 1 1     

Kyrgyzstan India 1.93 0% 100%         

Kyrgyzstan 
Iran, Islamic 
Rep. 1.65 11% 89%         

Kyrgyzstan Italy 0.99 0% 100% 1   1   

Kyrgyzstan Japan 0.33 0% 100%         

Kyrgyzstan Kazakhstan 2.17 11% 89% 1 1     

Kyrgyzstan Korea, Rep. 1.24 0% 100%         

Kyrgyzstan 
Kyrgyz 
Republic 1.54 11% 89% 1 1     

Kyrgyzstan Lithuania 2.08 0% 100% 1   1   

Kyrgyzstan Moldova 1.78 11% 89%         

Kyrgyzstan Netherlands 1.05 0% 100% 1   1   

Kyrgyzstan Norway 1.30 0% 100% 1   1   

Kyrgyzstan Poland 1.46 11% 89% 1 1     

Kyrgyzstan Romania 1.95 19% 81% 1 1     

Kyrgyzstan 
Russian 
Federation 1.95 11% 89% 1 1     

Kyrgyzstan Saudi Arabia 1.94 0% 100%         

Kyrgyzstan Spain 1.26 0% 100% 1   1   

Kyrgyzstan Switzerland 0.68 0% 100% 1   1   

Kyrgyzstan Tajikistan 2.17 11% 89% 1 1     

Kyrgyzstan Turkey 1.18 20% 80%         

Kyrgyzstan Turkmenistan 7.04 11% 89% 1 1     

Kyrgyzstan Ukraine 1.70 11% 89%         

Kyrgyzstan 
United Arab 
Emirates 1.94 11% 89% 1 1     

Kyrgyzstan 
United 
Kingdom 1.12 0% 100%         

Kyrgyzstan United States 0.54 39% 61% 1 1     

Kyrgyzstan Uzbekistan 1.33 11% 89% 1 1     

        
Total 
Sum: 24 12 11 1 

        
Match 
level: 100% 50% 46% 4% 

 

  



Table 6 Monadic and Dyadic content in trade with Tajikistan 

Country Pairs Exports Monadic Dyadic  Primary Categories of pairs 

Exporter Importer 
(in 
logs) presence presence 

 
Importer 

Widening 
Gap 

Almost the 
Same 

Dyad 
Overshots 

Tajikistan Algeria 2.01 0% 100%         

Tajikistan Austria 0.64 32% 68% 1 1     

Tajikistan Azerbaijan 3.20 11% 89%         

Tajikistan Belarus 2.01 11% 89%         

Tajikistan China 2.24 0% 100% 1     1 

Tajikistan Croatia 0.93 69% 31% 1 1     

Tajikistan Finland 0.79 32% 68% 1 1     

Tajikistan France 0.67 32% 68% 1 1     

Tajikistan Georgia 2.07 11% 89%         

Tajikistan Germany 0.45 32% 68% 1 1     

Tajikistan Greece 1.06 32% 68% 1 1     

Tajikistan Hungary 1.12 47% 53% 1 1     

Tajikistan India 1.49 11% 89%         

Tajikistan 
Iran, Islamic 
Rep. 1.74 11% 89% 1 1     

Tajikistan Italy 0.73 32% 68% 1 1     

Tajikistan Japan 0.23 10% 90%         

Tajikistan Kazakhstan 2.26 11% 89% 1 1     

Tajikistan Korea, Rep. 1.16 0% 100%         

Tajikistan 
Kyrgyz 
Republic 1.63 11% 89% 1 1     

Tajikistan Lithuania 1.81 46% 54% 1 1     

Tajikistan Moldova 1.88 11% 89%         

Tajikistan Netherlands 0.79 32% 68% 1 1     

Tajikistan Norway 1.04 32% 68% 1 1     

Tajikistan Poland 1.24 47% 53% 1 1     

Tajikistan Romania 1.80 47% 53% 1 1     

Tajikistan 
Russian 
Federation 2.04 11% 89% 1 1     

Tajikistan Saudi Arabia 1.94 0% 100%         

Tajikistan Spain 1.00 32% 68% 1 1     

Tajikistan Switzerland 0.43 32% 68% 1 1     

Tajikistan Tajikistan 2.26 11% 89% 1 1     

Tajikistan Turkey 1.39 0% 100% 1   1   

Tajikistan Turkmenistan 7.13 11% 89% 1 1     

Tajikistan Ukraine 1.79 11% 89%         

Tajikistan 
United Arab 
Emirates 2.03 11% 89%         

Tajikistan 
United 
Kingdom 0.86 32% 68% 1 1     

Tajikistan United States 0.87 11% 89%         

Tajikistan Uzbekistan 1.42 11% 89% 1 1     

        
Total 
Sum: 25 23 1 1 

        
Match 
level: 100% 92% 4% 4% 

 

  



Table 7 Monadic and Dyadic content in trade with Turkmenistan 

Country Pairs Exports Monadic Dyadic  Primary Categories of pairs 

Exporter Importer 
(in 
logs) presence presence 

 
Importer 

Widening 
Gap 

Almost 
the Same 

Dyad 
Overshots 

Turkmenistan Algeria 2.19 11% 89%         

Turkmenistan Austria 1.49 15% 85% 1 1     

Turkmenistan Azerbaijan 3.92 11% 89%         

Turkmenistan Belarus 2.72 11% 89%         

Turkmenistan China 3.00 0% 100% 1     1 

Turkmenistan Croatia 1.81 50% 50% 1 1     

Turkmenistan Finland 1.64 15% 85% 1 1     

Turkmenistan France 1.52 15% 85% 1 1     

Turkmenistan Georgia 2.78 11% 89%         

Turkmenistan Germany 1.30 15% 85% 1 1     

Turkmenistan Greece 1.91 15% 85% 1 1     

Turkmenistan Hungary 2.08 18% 82% 1 1     

Turkmenistan India 2.66 0% 100%         

Turkmenistan 
Iran, Islamic 
Rep. 2.45 11% 89% 1 1     

Turkmenistan Italy 1.59 15% 85% 1 1     

Turkmenistan Japan 0.90 15% 85%         

Turkmenistan Kazakhstan 2.97 11% 89% 1 1     

Turkmenistan Korea, Rep. 1.85 0% 100%         

Turkmenistan 
Kyrgyz 
Republic 2.34 11% 89% 1 1     

Turkmenistan Lithuania 2.76 18% 82% 1 1     

Turkmenistan Moldova 2.59 11% 89%         

Turkmenistan Netherlands 1.64 15% 85% 1 1     

Turkmenistan Norway 1.89 15% 85% 1 1     

Turkmenistan Poland 2.21 17% 83% 1 1     

Turkmenistan Romania 2.76 18% 82% 1 1     

Turkmenistan 
Russian 
Federation 2.75 11% 89% 1 1     

Turkmenistan Saudi Arabia 2.75 0% 100%         

Turkmenistan Spain 1.85 15% 85% 1 1     

Turkmenistan Switzerland 1.28 15% 85% 1 1     

Turkmenistan Tajikistan 2.97 11% 89% 1 1     

Turkmenistan Turkey 1.99 20% 80% 1 1     

Turkmenistan Turkmenistan 7.84 11% 89% 1 1     

Turkmenistan Ukraine 2.51 11% 89%         

Turkmenistan 
United Arab 
Emirates 2.74 11% 89%         

Turkmenistan 
United 
Kingdom 1.71 15% 85% 1 1     

Turkmenistan United States 1.49 22% 78%         

Turkmenistan Uzbekistan 2.13 11% 89% 1 1     

        
Total 
Sum: 25 24   1 

        
Match 
level: 100% 96% 0% 4% 

 

  



Table 8 Monadic and Dyadic content in trade with Uzbekistan 

Country Pairs Exports Monadic Dyadic  Primary Categories of pairs 

Exporter Importer 
(in 
logs) presence presence 

 
Importer 

Widening 
Gap 

Almost the 
Same 

Dyad 
Overshots 

Uzbekistan Algeria 1.35 10% 90%         

Uzbekistan Austria 0.62 19% 81% 1 1     

Uzbekistan Azerbaijan 3.08 10% 90%         

Uzbekistan Belarus 1.89 11% 89%         

Uzbekistan China 1.79 16% 84% 1 1     

Uzbekistan Croatia 1.14 31% 69% 1 1     

Uzbekistan Finland 0.78 19% 81% 1 1     

Uzbekistan France 0.66 20% 80% 1 1     

Uzbekistan Georgia 1.94 10% 90%         

Uzbekistan Germany 0.44 20% 80% 1 1     

Uzbekistan Greece 1.04 19% 81% 1 1     

Uzbekistan Hungary 1.19 24% 76% 1 1     

Uzbekistan India 1.87 0% 100%         

Uzbekistan 
Iran, Islamic 
Rep. 1.62 10% 90% 1 1     

Uzbekistan Italy 0.72 19% 81% 1 1     

Uzbekistan Japan 0.10 20% 80%         

Uzbekistan Kazakhstan 2.14 11% 89% 1 1     

Uzbekistan Korea, Rep. 1.02 0% 100%         

Uzbekistan 
Kyrgyz 
Republic 1.51 11% 89% 1 1     

Uzbekistan Lithuania 1.90 20% 80% 1 1     

Uzbekistan Moldova 1.75 10% 90%         

Uzbekistan Netherlands 0.77 18% 82% 1 1     

Uzbekistan Norway 1.03 19% 81% 1 1     

Uzbekistan Poland 1.35 21% 79% 1 1     

Uzbekistan Romania 1.87 24% 76% 1 1     

Uzbekistan 
Russian 
Federation 1.92 11% 89% 1 1     

Uzbekistan Saudi Arabia 1.93 0% 100%         

Uzbekistan Spain 0.99 19% 81% 1 1     

Uzbekistan Switzerland 0.41 20% 80% 1 1     

Uzbekistan Tajikistan 2.14 11% 89% 1 1     

Uzbekistan Turkey 1.41 0% 100% 1     1 

Uzbekistan Turkmenistan 7.01 11% 89% 1 1     

Uzbekistan Ukraine 1.67 10% 90%         

Uzbekistan 
United Arab 
Emirates 1.91 10% 90%         

Uzbekistan 
United 
Kingdom 0.85 19% 81% 1 1     

Uzbekistan United States 0.71 14% 86% 1 1     

Uzbekistan Uzbekistan 1.30 11% 89% 1 1     

        
Total 
Sum: 26 25   1 

        
Match 
level: 100% 96% 0% 4% 
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