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Abstract

THE DETERMINANTS OF CURRENT ACCOUNT DEFICIT. EAST EUROPEAN COUNTRIES’ EVIDENCE

By Artem Razgovorov

Head of the State Examination Committee: Mr. Volodymyr Sidenko,

Senior Economist                                                                                                 Institute of Economy and Forecasting,                                                                 National Academy of Sciences of Ukraine 

The rapid development of Ukraine’s economic and financial systems for the past five years has led to significant shifts in its Balance of Payments (BoP) position. In this thesis I study the determinants of CA deficit using the macroeconomic data of major East European countries. The motivation of my research is to apply the obtained results to Ukrainian realities following the main assumption that Ukraine exhibits general trend of the East European region both economically and politically.
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Chapter 1

INTRODUCTION
The rapid development of Ukraine’s economic and financial systems for the past five years has led to significant shifts in its Balance of Payments (BoP) position. On the way of its integration into the world financial community Ukraine has experienced a record Foreign Direct Investment (FDI) and Portfolio Investment (PI) inflows during the 2004-2007 period. The USD 9.2bn Net FDI volumes (see Graph 2) seemed implausible just several years ago. Real GDP growth above 7% for the second year straight and growing export-to-GDP signals the economy is moving at full steam ahead and the financial flows of foreign currency strengthen.

At the same time, the traditional Trade Balance (TB) surplus gradually vanished (see Graph 1), so that 2006 and 2007 were ended with record USD 1.6bn and 5.9bn negative Current Account (CA) balances. 

Graph 1. TB in goods and services dynamics.
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Source: State Statistics Committee

The mixed Balance of Payments (BoP) dynamics creates much uncertainty, concerning the future trend of fiscal and monetary policies conducted by the Cabinet of Ministers and National Bank of Ukraine.

One of the major problems Ukrainian financial institutions experience now – is a vivid lack of historical experience needed in current circumstances. This results in controversial statements made by officials, who represent monetary and fiscal departments. Whereas the position of the Cabinet indirectly suggests appreciation of the Hryvna would be a solution, NBU representatives maintain a pegged USD/UAH exchange rate. The latter, among other factors, spurs inflation as Dollar keeps weakening against world major currencies. 

Graph 2. CA and FDI dynamics on the semi-annual basis.
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But is the CA deficit really a problem and do we need to pay that much attention to it? In order to answer this question we need to refer to the theory first. Numerous studies define CA balance in the following ways:

( BoP approach. CA is calculated as the TB of goods and services, net income and transfers from abroad. CA deficit in this case mainly means that the country imports more than exports provided foreign interests and foreign aid stay low. Thus, the deficit occurs because the pace of growth of domestic consumption outstrips the production facilities.

( Savings/Investment approach. According to this method, CA is expressed as the balance between public and private savings and investment. From this point of view CA deficit occurs because of excessive investments into the country and relatively low savings inside. This partly explains why faster growing economies are predisposed to larger CA deficits. The latter occurs because of better investment opportunities in such countries, which results in more intensive capital flows from abroad as well as change in investment/savings ratio inside the country.

( Intertemporal approach. Timing of trade can cause CA deficit as well. Because of different inside and outside shocks the country may import goods and services today and export them tomorrow. Economic and financial crises as well as natural disasters can be the instances of such approach.

It is misleading to assume that the study of CA deficit is purely the macroeconomic prerogative.

Sometimes the nature of CA deficit may lie in microeconomic, rather than macroeconomic reasons. A bright example of such situation is Australian CA dynamics that exhibits steady deficit since 1991. John Pitchford (1992) has studied it throughout the whole period and came to a conclusion that “a current account deficit may not matter if it’s driven by the private sector as foreigners would finance any essentially-private-sector-driven deficit”.  This phenomenon was lately called the “Pitchford Thesis”. The author indicated that for such countries as Australia, where CA deficit occurs because of the private sector imbalances, it can be a failure to undertake any measures against it by the monetary policy tools. The issue, on the contrary, should only be studied from the point of competitiveness of economy itself. This means that the deficit arises because the economy is not able to satisfy individual preferences in some areas of production on a permanent basis. 

 Nevertheless, the example of Australia’s CA deficit is rather an exception from the world economy. In their joint paper Ghosh and Ramakrishnan (2006) conclude that CA deficit can become a danger, when neglected. On one hand, these authors state that for the past decade the notion of deficit has rather become a speculative issue between world political forces, business and trade unions, than a pure economic concept. A vivid example is the export/import tensions between USA and China in terms of who is responsible for trade imbalances. While Chinese officials claim that the only explanation why China exports more to US is country’s rising competitiveness, the American representatives insist on the excessive capital controls in China. They say that the real exchange rate of Chinese Yuan is artificially lowered by the National Bank and should revalue considerably once it becomes floating.

The CA deficit may be a hazard, however. When domestic gold and currency reserves are unable to cover a rising deficit, any outside shock, followed by a massive withdrawal of money by the foreign funds and institutions can cause the collapse of the local financial system. The Mexico crisis in 1995, the Asian panic in 1997, Argentina’s multiple crises throughout 1990-ies and 1999-2002 – the list of countries that suffered for the past two decades is broad enough to realize the importance of CA deficit study.

Analyzing the determinants of CA deficits we can outline the following factors that can put at risk the financial system of the country provided the deficit is high enough: a fixed or pegged exchange rate regime that leads to overvaluation of local currency, rapid increase in the indebtness of the economy and low gold and currency reserves. Any of these factors can bring to unpredicted spur of financial instability on its own.  

The chain is usually very common. The particular region is struck by any type of shock that puts foreign investments under risk ( smaller players (hedge and asset management funds) start to withdraw their portfolio investments ( a huge amount of local currency is being thrown into the market. As long as most developing countries don’t have floating exchange rate regimes, to maintain the rate in the corridor, local national banks start to intervene on the local exchange selling world currencies from its reserves. The latter go down immediately worsening the credit position of the country. Larger players on the market represented by powerful investment banks start to sell their assets in countries under risk. National banks, being unable to support the exchange rate, release it, provoking swift depreciation of local currency. A credit and financial crunch unfolds.
 Theoretically, the above scenario can well occur independently of CA deficit. For the past two decades, however, for the majority of small open economies, large CA deficits preceded the financial crises. They also essentially challenged the capability of the countries to fill in the gaps that occurred after the FDI flows decreased dramatically.

The main goal of my research is to outline the main determinants of CA deficit in Ukraine. Lack of historical data, however makes it difficult to find any stable relationship as 2007 was roughly first year, when the deficit arose. Therefore, to analyze the explanatory variables of CA in Ukraine, I introduce the main assumption of the thesis: Ukraine follows the general trend of the East European region both economically and politically.

Empirical evidence suggests East European Countries (EUC) follow the same path, providing similar economic reforms and conducting similar monetary policies. For instance, now Bulgaria, Croatia and Romania face reforms, which were experienced by Hungary, Poland and Baltic States some five-to-ten years ago. Ukraine sticks to the same trend, providing economic policies close to those in the whole East European Region in the past decade.

Among the main common features of abovementioned countries are moderate CA deficits between 4%-5.5% of GDP (see Graph 3, Table 1), large FDI inflows (see Graph 4, Table 2), high paces of real GDP growth (above 5% on average), rise in national bank gold and currency reserves and gradual revaluation of domestic currencies (see Graph 5).

During the 2001-2007 period, the average annual CA deficit accounted for 4% of GDP among 10 major East European countries plus Kazakhstan. We exclude Russia from this list since this country exhibits a different BoP trend due to historical difference in terms of trade and investment dynamics. Thus, Russia is running a huge CA surplus that comes directly from its TB and experiences very modest net FDI figures as there are extensive FDI outflows from the country (Russia invests much in CIS region itself)..

 During the 2001-2007 period the average annual Net FDI flows accounted for 4.6% of GDP among 10 major East European countries plus Kazakhstan. FDI in Ukraine have risen significantly for the past 3 years and exhibited relatively stable growing trend.
Graph 5. Indicative Exchange Rates of EUC with respect to US Dollar.
[image: image7.emf]-20,00%

-15,00%

-10,00%

-5,00%

0,00%

5,00%

10,00%

2001 2002 2003 2004 2005 3Q06

Bulgaria Croatia Czech Hungary Latvia

Lithuania Poland Slovakia Ukraine Romania

Kazakhstan Georgia Russia Slovenia
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In order to outline the possible determinants of Ukrainian CA deficit I’m going to do regression analysis based on 8 East European countries.

The results of the conducted research will be important due to several reasons. First of all, we need to get a clear vision, whether CA deficit is unexpected or not. Is it purely a Ukrainian phenomenon or it is inherent to the whole region. Secondly, the results of our model should give us understanding what determinants matter and what not. Is CA deficit the result of rapid growth of Ukrainian economy and massive inflows of foreign capital or is it related to real effective exchange rate dynamics and international interest rates.
Chapter 2

LITERATURE REVIEW
Despite the big amount of theoretical literature written on the concept of CA deficit in developing economies, like Ghosh and Ramakrishnan (2006), Malcolm and Kahn (1983), Leiderman, Leonardo and Assaf Razin (1991), Frenkel, Razin and Chi-Wa Yuen (1996), Debelle, Guy and Hamid Faruqee (1996) and Blanchard and Giavazzi  (2002), there’ve been relatively few comprehensive studies conducted on within-country?? and cross-country analysis of its determinants (Calderon, Chong and Loyanza. (2000).
 The first works of Malcolm and Kahn (1983), Leiderman, Leonardo and Assaf Razin (1991) contemplated the CA deficit in Latin and Central American countries and Asian dragon-economies, whereas the study of same relationships in East-European region came only after a crash of the Soviet Union. Frenkel, Razin and Chi-Wa Yuen (1996) used a mixed set of Latin American and East European countries.   The phenomenon of CA deficit in the newest EU members occurred only during the past 5-to-10 year period, providing scarce data for research on a very short time-frame. Ukrainian evidence is even shorter as CA surplus vanished in 2006 only, leaving domestic researchers with no clear vision on the issue itself. That opens more space for new research with every upcoming year.
The major part of the abovementioned works written on CA performance converged to several groups of factors: monetary (exchange rate regimes, capital controls, world interest rates) and fiscal effects (productivity shocks, fiscal shocks, labor input shocks). 
Kahn and Knight (1983) distinguished between the external factors and domestic to determine CA dynamics. Pooled cross-section data for 32 non-oil developing countries was used over the 1973-1980 period. The results of the model suggested that the rising CA deficits in non-oil developing countries were due to such external factors as rising foreign real interest rates, slowdown in the growth rate of industrial countries, and the decline in the terms of trade. Increasing fiscal deficits and real exchange rate appreciation were among the domestic factors.

The impact of fiscal policies on CA balance was studied by Leiderman and Razin (1991) and Frenkel and Razin (1996). The latter analyzed the “Mexico Peso Crisis” and Eastern Europe after the Soviet Union crash. The researchers studied the influence of government spending, budget deficits, and similarities and differences among different instruments of international taxation. They distinguished between the global and country-specific shocks. The latter had larger impact on CA performance, whereas global shocks had almost no effect in the long run.

In his earlier works (1991) Razin, contemplated the CA dynamics of Israel on a basis of intertemporal model. The study suggested that the CA deficit occurred as a result of imbalances between country’s savings and investments. No simple relationship was found between output growth and CA performance. In the centre of the model Razin places a link between the rise of investments; and GDP acceleration and fall in savings. He showed that a reduction in size of public sector and increase in public investments should stimulate public growth and expand national wealth. This, however, would worsen the CA position, so that there would be constant trade-off between economic growth, capital accumulation and the increase in external debt.

Debelle and Faruquee (1996) analyzed the short- and long run effect on the CA deficit. As the methodology scientists used two approaches to determine the CA dynamics: cross-sectional and panel data. In cross-sectional series the CA position was to reflect a long-run equilibrium. Fiscal dynamics, capital controls and terms of trade proved to have no considerable effect on CA performance in the long run. A clear link was found, however, for the demographics and real income.

The panel regression was done on a list of industrial countries. As a result, the short-run changes in fiscal policy, exchange rate and terms of trade proved to have a large impact on CA figures. In the end Debelle and Faruquee introduced error-correction model of CA and net foreign assets. It estimated that the shock to the CA reduces by one half in six-to-seven year period.

Blanchard and Giavacci (2002) used investment and savings data as predominant variables to study CA deficits in the Euro area (mainly Greece and Portugal). The main assumption was that countries with higher rates of return and growth prospects should experience higher Investment Flows. With the rise of investment, savings fall. As a result, poor countries should run larger current account deficit. Symmetrically, richer countries should run larger current account surpluses. Further on the researchers added GDP growth and GDP per capita as additional explanatory variables. Panel data on OECD countries since 1975 was used except for Mexico, Turkey, Korea and Central European countries (the Czech Republic, Slovakia, Hungary and Poland).

The results of the study revealed that CA deficits are to a larger extent influenced by lower private saving (due to both internal and external financial market liberalization and future growth prospects) and, to a lesser extent, higher investment.
Investigations of Calderon, Chong and Loyanza (2000) are one of the latest and most extended, covering a broad list of countries and macroeconomic variables on the 30-year time horizon. In their joint paper they studied CA performance of 44 countries throughout the 1966-1995 period to find the empirical linkage between the CA deficit and a broad set of macroeconomic indicators such as public and private domestic savings, external savings, and national income variables. They also used a list of auxiliary determinants, like real exchange rate, the terms of trade, the black market premium and the international real interest rate.

 The researchers actually combined the works of Kahn and Knight, Frenkel and Razin and a list of other prior works, thus, creating the broadest set of variables to determine the CA deficit. They complemented the analysis by estimating separately the within-country and cross-country relationships. They also touched simultaneity and reverse causation problems of explanatory variables were also touched inclusion of CA lagged variable.
The results of the research conducted showed that the GDP growth effects CA both within and across countries. This meant that the domestic growth rate is associated with a larger increase in domestic investment than in national saving. The same conclusion is found by Blanchard and Giavacci (2002). Changes in private and public saving rates led to lower impact on CA deficit, than the rise of investments.. It was generally higher for the heavily-indebted economies only. Lower GDP per capita figures also contributed to the expanse of the deficit.

Among other significant variables were mentioned the appreciation of real exchange rate and dynamics of international real interest rates (the lower were the world rates the higher were the deficits in developing economies).

No effect was found with changes in the level of restrictions on balance of payments flows. On the other hand, changes in the black market premium were deficit-reducing. 
In the list of my determinants I include the international interest rate as it influences much the redistribution of investments and savings between different countries. Lower interest rate usually leads to increase in investment, which can affect CA negatively. 

While choosing the best indicator for the international interest rate for the sample of my countries, I followed the Conway and Orr (2002) estimations. In their Westpac Institutional Bank occasional paper the researchers tried to build a Global Interest rate Model on a basis of 10-year government bonds. They used German 10-year bonds as a proxy of main long-term interest rate in the European region, which will be also included in my model.
Having read the abovementioned works I chose a list of determinants that can influence the CA performance of the East European countries. In the process of analysis I will closely use the methodology of Calderon, Chong and Loyanza as it provides me with the broadest set of macroeconomic factors that might have the highest effects on CA performance. Panel regression is put in the basis of my model, which is also close to Debelle and Faruquee approach.  My main goal is to check for the growth theories of Blanchard and Giavacci, Leiderman and Razin, which suggested that countries with higher paces of growth tend to experience larger CA deficits through increase in investment inflows.

Chapter 3

METHODOLOGY AND DATA DESCRIPTION
In the methodological part of my thesis I pursue the following procedure:

( Draw a panel data set consisting of 8 developing countries and semi-annual information for the period 2001-2007. 

( Run Pooled, Fixed- and Random-Effects models.

( Check for correlation between explicated variables and omitted variables.
 In my model I use 128 semi-annual observations for 8 countries. The observations are gathered from 8 official sites of local national banks and state statistics committees. In case of data gaps I use Bloomberg data services to fill in the figures. I use Bloomberg data as a supplement only as it occasionally contains mistakes and can’t be fully trusted.

The summary statistics on the observations can be found below: 
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As can be seen from the summary, the studied countries exhibit much the common trend. They have high real GDP growth of 6% on average, large Net FDI flows of 5.4% of their Nominal GDP and considerable CA deficits accounting for 7% of GDP. On the graph below we can see the CA dynamics across separate countries.
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Graph 3. Annual CAB figures in % of Nominal GDP. Comp. Graph.
Source: Bloomberg, National Banks and Statistics Committees.

According to the official data release, Ukraine has one of the best CA positions in the East European Region. The table format is shown below.
Table 1. Annual CAB figures in % of Nominal GDP. Comp. Table.

	 
	2001
	2002
	2003
	2004
	2005
	2006
	2007

	Poland
	-2.8%
	-2.5%
	-2.1%
	-4.2%
	-1.7%
	-2.3%
	-3.7%

	Hungary
	-6.0%
	-7.0%
	-7.9%
	-8.3%
	-6.8%
	-5.9%
	-5.0%

	Slovenia
	0.2%
	1.0%
	-0.8%
	-2.8%
	-1.9%
	-0.9%
	-1.5%

	Latvia
	-7.6%
	-6.6%
	-8.1%
	-12.8%
	-12.9%
	-21.0%
	-22.7%

	Lithuania
	-2.5%
	-5.2%
	-6.9%
	-7.6%
	-7.2%
	-11.3%
	-13.3%

	Czech
	-5.4%
	-5.5%
	-6.2%
	-5.9%
	-2.0%
	-4.7%
	-2.6%

	Slovakia
	-8.3%
	-7.9%
	-0.8%
	-3.6%
	-8.5%
	-8.2%
	-5.3%

	Croatia
	-3.7%
	-7.9%
	-7.0%
	-5.1%
	-6.8%
	-7.4%
	-8.6%

	Bulgaria
	-5.9%
	-2.0%
	-5.1%
	-5.8%
	-11.1%
	-15.7%
	-19.8%

	Russia
	11.1%
	8.5%
	8.2%
	10.0%
	10.9%
	9.5%
	6.2%

	Kazakhstan
	-6.3%
	-4.2%
	-1.0%
	0.8%
	-1.3%
	-1.9%
	-6.9%

	Ukraine
	3.7%
	7.5%
	5.8%
	10.7%
	3.0%
	-1.4%
	-4.2%

	Weight.Aver. (excl.Russia)
	-3.7%
	-3.4%
	-3.6%
	-4.0%
	-3.5%
	-4.3%
	-5.5%


Source: Bloomberg. National Banks and Statistics Committees.

In Table 1 I present the average CA deficit figures with respect to countries’ GDP weight. It can be seen that in 2007 Latvia and Bulgaria ran highest CA deficits, while Slovenia and Czech had the lowest one.

Now, let’s briefly look at the Net FDI figures for the same countries.

Graph 4. Annual Net FDI figures in % of Nominal GDP.
Source: Bloomberg. National Banks and Statistics Committees.
According to the official data. Ukraine ranks as the country with fairly modest FDI flows.

In Table 2 I also show the Net FDI figures with respect to countries’ GDP weight.

Table 2. Annual Net FDI figures in % of Nominal GDP.
	 
	2001
	2002
	2003
	2004
	2005
	2006
	2007

	Poland
	2.7%
	2.0%
	2.0%
	4.8%
	2.2%
	3.1%
	3.6%

	Hungary
	6.7%
	4.1%
	0.6%
	3.3%
	4.6%
	2.7%
	0.6%

	Slovenia
	1.2%
	6.6%
	-0.6%
	0.9%
	-0.3%
	-0.2%
	0.3%

	Latvia
	1.4%
	2.6%
	2.2%
	3.9%
	3.9%
	8.0%
	7.0%

	Lithuania
	3.6%
	5.0%
	0.8%
	2.3%
	2.7%
	5.0%
	3.8%

	Czech
	9.0%
	10.8%
	4.0%
	3.5%
	8.3%
	3.6%
	3.6%

	Slovakia
	7.2%
	17.2%
	2.2%
	3.3%
	4.1%
	6.8%
	3.5%

	Croatia
	6.1%
	2.4%
	6.3%
	2.5%
	4.1%
	7.7%
	6.5%

	Bulgaria
	5.9%
	5.6%
	10.3%
	11.4%
	11.2%
	16.0%
	19.4%

	Russia
	-3.1%
	0.0%
	-0.4%
	0.3%
	0.3%
	0.9%
	0.5%

	Kazakhstan
	12.9%
	8.8%
	8.1%
	12.6%
	3.8%
	8.1%
	6.7%

	Ukraine
	2.1%
	1.7%
	2.8%
	2.6%
	9.1%
	4.9%
	6.6%

	Weight.Aver. (excl.Russia)
	5.9%
	5.0%
	5.0%
	2.8%
	4.4%
	4.5%
	4.8%


Source: Bloomberg. National Banks and Statistics Committees.
In 2007 the largest Net FDI figures with respect to GDP were once again found in Latvia and Bulgaria, while Slovenia and Hungary experienced very low flows.

The model I use to estimate the determinants of CA deficit will have the following structure:

CANT = α + b*FDIN(T-2) + c*GDPNT  + d*RIRT + e*ERINT + ℮NT
Explained variable. ??
To avoid the non-stationarity problem I will estimate Current Account as CANT/GDPNT,
where CANT – is Current Account of country “N” at period “T” and GDPNT is Nominal Gross Domestic Product of country “N” at same period “T”.
Explanatory variables. 
As mentioned above, the predominant part of researchers distinguished between monetary and fiscal group of CA determinants. I would narrow these two groups and choose between the capital controls group and the group of growth indicators. 

From the capital controls group the following explanatory variables are taken:

   - the real effective exchange rate or ER index. ERI = (CPIN/ERN)/(((CPIK/ERK)^(δK) ),
where CPIN – Consumer Price Index of country “N“, ERN - US Dollar/Local “N” currency exchange rate, CPIK – Consumer Price Index of main “K” trade partners of country “N“, ERK – US Dollar/ Local “K” currency exchange rate,  δK – weights of main trade partners.

During the data collection I didn’t find the real effective exchange rate figures for Hungary, Poland and Slovakia. For these countries I use a simplified index.

To simplify the ERI expression I introduce the assumption that main trade partners of each country studied belong to EU. Thus, CPIK – Consumer Price Index of EU members and ERK – is EUR/USD exchange rate. δK = 1. Thereby, my expression converges to the following:

ERI = (CPIN/ERN)/(CPIK/ERK).

    - the real interest rate (RIRT). As already mentioned, in Westpac Institutional Bank occasional paper (2002) Conway and Orr use German 10-year bonds as a proxy of main long-term interest rate in the European region. The real interest rate is calculated then as a difference between the bonds yield and Germany CPI.

From the group of growth indicators the following explanatory variables are taken:
- the real GDP growth rate (GDPNT). Semi-annual figures are used, where GDPNT  – real GDP growth rate of country “N” in period “T”. The assumption I introduce here is that countries with higher paces of growth experience larger inflows of foreign investment, which deteriorates CA performance.
-  foreign direct investments (FDIN(T-2)). FDIN(T-2) is calculated as                  FDIN(T-2)/GDPN(T-2), 

where FDIN(T-2) – is net foreign direct investment flows of country “N” at period “T-2” and   GDPN(T-2) is Nominal Gross Domestic Product of country “N” at same period “T”. I keep in mind the fact that there’s correlation possible between FDI and CA, which comes directly from BoP equation. To avoid the direct correlation I use FDI-to-GDP ratio of the previous year. Foreign investors after entering East European countries (incl. Ukraine) import equipment and resources for their enterprises from abroad for, at least, a several year period. This happens due to the fact that it takes a certain time lag to find domestic substitutes and adjust a new production cycle.  As a result, TB deficit inevitably widens, which leads directly to a CA deficit and should be regarded as an unbiased process. Thus, the rise of FDI in the previous period can lead to extension of CA in future. This idea was also presented by Mr. Savchenko, Deputy Chairman of NBU, in December edition of “Business” magazine.

I work with semi-annual figures of CA and panel data of its 5 determinants. The 1…8 numbers correspond to Bulgaria (1), Croatia (2), Czech (3), Hungary (4), Lithuania (5), Latvia (6), Poland (7) and Slovakia (8).
I first check, whether the data is stationary and there’s no unit-root problem. I use Im-Pesaran-Shin panel unit root test to define the latter. IPS test assumes that all series are non-stationary under the null hypothesis.

I use Wooldridge test for serial correlation then. It implements a test for serial correlation in the idiosyncratic errors of a linear panel-data model. Wooldridge test assumes no first-order autocorrelation under the null hypothesis.

The IPS and Wooldridge tests shows that there’s no unit-root problem, the data is stationary and hypothesis on serial correlation is rejected. See the results in the application part.
As I checked for serial correlation and stationarity I proceed with pooled and panel regressions.

I first, use a joint pooled regression, where I include both 1-st and 2-nd lags for FDI figures. The results are in the table below.
[image: image2.emf]Coefficient p-value

Constant 0.061 0.035

GDP (t) -0.445 0.053

FDI/GDP (t-1) -0.102 0.405

FDI/GDP (t-2) -0.243 0.051

RIR (t) 0.011 0.050

REER (t) -0.026 0.870

Variable

Pooled Regression


The model shows that 1-st lag of FDI is insignificant. Thereby, I proceed with 2-nd lag.

For the 2-nd lag the pooled regression yields the following results:

[image: image3.emf]Coefficient p-value

Constant -0.060 0.034

GDP (t) -0.511 0.023

FDI/GDP (t-2) -0.254 0.039

RIR (t) 0.010 0.064

REER (t) -0.058 0.709

Variable

Pooled Regression


The use of pooled regression is not safe, as I have same countries over the 2001-2007 period.  For the F-test Prob > F = 0.0013 that all u_i=0. The result is below 0.01, which also indicates random- and fixed effects models should be used.
I start with panel regression, thereby. 

We should distinguish between the within and mixed effects time-series regression models. I use fixed-effects for the first and GLS random-effects for the latter. As already mentioned, our model has the following view:

 CANT = α + b*FDIN(T-2) + c*GDPNT  + d*RIRT + e*ERINT + ℮NT
According to the theory we can have here the individual fixed effect bias, when corr(CANT; XNT) ≠ 0 and corr(℮NT; XNT) ≠ 0. XNT – our explanatory variables. We can also face a serial-correlation problem. To eliminate the latter, I proceed with the random effect model.

I differentiate between the above models by Hausman specification test. It tests the null hypothesis that the coefficients estimated by the efficient random effects estimator are the same as the ones estimated by the consistent fixed effects estimator. My condition: fixed effects estimator is consistent and the random effect one is efficient under H0. 
The Hausman test checks a more efficient model against a less efficient but consistent model. I use it to make sure that the more efficient model also gives consistent results.
The Hausman test indicates that as long as P>chi2 > 0.05 (0.92 in our case). Thus, it is safe to use random effect panel regression as it also yields consistent results.
Omitted Variables. I assume the omitted variable problem in my model. The set of determinants is small enough and doesn’t include some of the explanatory variables proposed by theoretical studies. 
Among the missing ones could be: data on private and public savings across countries, data on internal real interest rates, dummies for fiscal policy (black market, tax burden), data on macroeconomic indicators of developed countries.
In my view the new variables, when included would not change the significance of existing ones, but could diminish their size-effect. The constant variable I got equals -0.06, which is high enough. Inclusion of more variables would increase its value too.

Autocorrelation. The matrix of correlation coefficients between explanatory variables is shown below.
             |   FDI        GDP     RIR       REER

-------------+------------------------------------

      FDI    |   1.0000

         GDP |  -0.0526   1.0000

         RIR |   0.0755  -0.1413   1.0000

        REER |   0.1054  -0.0050   0.0061   1.0000

All the coefficients are below 0.5, which means no vivid correlation between explicated variables is observed.

Chapter 4

RESULTS INTERPRETATION
The results of the Fixed- and Random effect models are summarized below:

[image: image4.emf]Coefficient p-value Coefficient p-value

Constant -0.060 0.035 -0.060 0.034

GDP (t) -0.495 0.054 -0.511 0.023

FDI/GDP (t-2) -0.263 0.040 -0.254 0.039

RIR (t) 0.010 0.067 0.010 0.064

REER (t) -0.094 0.558 -0.058 0.709

Variable

Fixed Effects Random effect


Let’s return to the random effect panel regression. As can be seen in the table above, all the variables were found significant, but for “real effective exchange rate”. This suggests that real exchange rate appreciation doesn’t contribute much to the CA deficits of East European countries and, following our main assumption, should not have a considerable effect for Ukraine.

Real GDP growth. The coefficient before the GDP estimate amounts to -0.51. It is negative and significant under the 5% hypothesis. It indicates that a 1% growth of real GDP leads to 0.51% increase of CA deficit. The result is higher, than the 0.21% figure obtained by Calderon, Chong and Loyanza their model. The main difference is that in my model real GDP figures were used instead of the nominal. The effect is thus, higher.
Net FDI. The coefficient before the FDI estimate amounts to -0.25. It is negative and significant under the 5% hypothesis. Thus, for every 1% increase in Net FDI/GDP ratio in the same period of the previous year there’s 0.25% increase of CA deficit in the next period. The result obtained fully supports my assumption presented above. Foreign investors after entering East European countries (incl. Ukraine) are bound to import equipment and resources for their enterprises from abroad for, at least, a several year period. This happens due to the fact that it takes a certain time lag to find domestic substitutes and adjust a new production cycle.  As a result, TB deficit inevitably widens, which leads directly to a CA deficit and should be regarded as an unbiased process. Thus, the rise of FDI in the previous period can lead to extension of CA in future. 

A bright example of such effects can be a purchase of Krivorizhstal steel plant by the international Mittal-Steel group. During the next 6M-to-12M period the plant stopped buying cokes from the Donetsk coke plant due to its low quality and started importing the resources from Polish enterprises that belonged to the same group.
International Interest Rate. The coefficient constitutes 0.01. It is positive and significant. The effect is very small, however. With the rise of the international real interest rate by 10%, the CA deficit decreases by 0.1% only. The explanation of the positive sign can be the following. With the fall of international interest rate the investment to he developing countries increases (due to higher paces of growth, higher return, etc), which enlarges CA deficits in these countries.
Real Effective Exchange Rate.  The coefficient equals -0.058. The value is found insignificant under a 5% hypothesis. This suggests that real exchange rate appreciation doesn’t contribute much to the CA deficits of East European countries and, following our main assumption, should not have a considerable effect for Ukraine.

The sign of the estimate is negative, which goes along with theory. It’s been generally acknowledged by the Mundel-Flemming model that the strengthening of domestic currency should lead to more expensive and, as a result, to less competitiveness of the local goods and services on the world market. Thus, with the appreciation of domestic currency, the deficit should widen.
One of the explanations of the obtained result can be the following. For all of the countries studied the major part of export/import transactions is done within the so called Euro-area. Thus, the appreciation of local currencies went in line with the rise of EUR/USD exchange rate. As a result, there has been no currency effect on the TB deficit, as the predominant part of cross-country trade was done within the European Union.

More to mention, taking into account that most of the countries consume imported gas and oil, the appreciation of their local currencies, on the contrary, decreased the gas and oil prices for them and eased the import burden. This occurred due to the fact that Russian Ruble depreciated against Euro during the 2001-2007 period. And a considerable part of energy resources were supplied by Russia to East European region.

Chapter 5
CONCLUSIONS
In this thesis I study the determinants of CA deficit using the macroeconomic data of major East European countries. The list of the variables used was chosen on the basis of theoretical and empirical studies described in the literature review of the thesis. I followed closely the methodology of Calderon, Chong and Loyanza (2000) and Blanchard and Giavacci (2002).  I did pooled regression and panel regression with fixed- and random effects. 

My data set consisted of 128 semi-annual observations for 8 countries for the period 2001-2007. They included Poland, Hungary, Slovakia, Czech, Bulgaria, Croatia, Latvia and Lithuania. The motivation of my research was to apply the obtained results to Ukrainian realities following the main assumption that Ukraine exhibits general trend of the East European region both economically and politically.

My main findings were:

● There’s a vivid significant relationship found between CA performance and major macroeconomic indicators. Impacts of real GDP growth, previous period Net FDI and Real International Interest Rate are found significant, whereas Real Effective Exchange Rate figures showed inconsistent relationship.

● Real GDP dynamics has the largest effect on CA deficit. 5% growth of the indicator increases the deficit by 2.55%. Such a big influence occurs due to the fact that countries with higher paces of growth attract more investments, which influences CA negatively.

● The lowest impact is found with Real International Interest rate. 0.1% decrease of deficit for every 1% advance of the rate. 
One of the contributions of my thesis to the prior works written on CA performance can be the estimation of the relationship found between Net FDI figures of the previous period and future CA dynamics. For every 1% increase in Net FDI-to-GDP ratio the CA deficit increases by 0.25%.

The obtained result supports the assumption that foreign investors after entering developing countries are forced to import technologically advanced equipment and resources from abroad. The largest impact of Net FDI on CA performance is found with 1 year lag. 

The insignificance of Real Effective Exchange Rate variable in all three models has a very crucial meaning for current Ukrainian exchange rate misbalances. The obtained result implies that the appreciation of Hryvna will not essentially deteriorate the existing CA deficit. 

Thus, the intentions of the members of the National Bank of Ukraine to appreciate Hryvna for curbing inflation are generally justified and should be further implemented.
In the process of research I also controlled for serial correlation between explicated variables, unit root and heteroskedasticity issues.

In future current research can be extended by inclusion of more periods and more explanatory variables, especially from fiscal group, such as tax dynamics, black market premium, fiscal pressure, etc.
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APPENDIX

. tsset country time

       panel variable:  country, 1 to 8

        time variable:  time, 2000h1 to 2007h2

Pooled Regression with L1 and L2 for FDI
. xtreg CA FDIL1 FDIL2 GDP RIR RER
Random-effects GLS regression                   Number of obs      =       128

Group variable (i): country                     Number of groups   =         8

R-sq:  within  = 0.0985                         Obs per group: min =        16

       between = 0.1498                                        avg =      16.0

       overall = 0.1082                                        max =        16

Random effects u_i ~ Gaussian                   Wald chi2(5)       =     13.60

corr(u_i, X)       = 0 (assumed)                Prob > chi2        =    0.0184

------------------------------------------------------------------------------

          ca |      Coef.   Std. Err.      z    P>|z|     [95% Conf. Interval]

-------------+----------------------------------------------------------------

     realgdp |  -.4450494   .2302106    -1.93   0.053    -.8962539    .0061551

        wrir |   .0108309   .0055351     1.96   0.050    -.0000178    .0216795

          er |  -.0265639   .1625568    -0.16   0.870    -.3451694    .2920415

    netfdiL1 |  -.1017211   .1220286    -0.83   0.405    -.3408928    .1374507

    netfdiL2 |  -.2434746   .1245088    -1.96   0.051    -.4875073     .000558

       _cons |  -.0612618   .0290755    -2.11   0.035    -.1182487   -.0042749

-------------+----------------------------------------------------------------

     sigma_u |  .03099512

     sigma_e |  .05244252

         rho |  .25888422   (fraction of variance due to u_i)
Pooled Regression with L2 for FDI
. xtreg CA FDI GDP RIR RER
Random-effects GLS regression                   Number of obs      =       128

Group variable (i): country                     Number of groups   =         8

R-sq:  within  = 0.0996                         Obs per group: min =        16

       between = 0.1600                                        avg =      16.0

       overall = 0.1111                                        max =        16

Random effects u_i ~ Gaussian                   Wald chi2(4)       =     14.01

corr(u_i, X)       = 0 (assumed)                Prob > chi2        =    0.0073

------------------------------------------------------------------------------

          ca |      Coef.   Std. Err.      z    P>|z|     [95% Conf. Interval]

-------------+----------------------------------------------------------------

      netfdi |  -.2539105   .1228749    -2.07   0.039    -.4947408   -.0130802

     realgdp |  -.5108392   .2251041    -2.27   0.023     -.952035   -.0696433

        wrir |   .0102177   .0055148     1.85   0.064    -.0005911    .0210265

          er |  -.0577403   .1547537    -0.37   0.709    -.3610519    .2455714

       _cons |  -.0597407   .0281415    -2.12   0.034     -.114897   -.0045844

-------------+----------------------------------------------------------------

     sigma_u |  .02620524

     sigma_e |  .05218347

         rho |  .20139265   (fraction of variance due to u_i)

Fixed-effects
. xtreg CA FDI GDP Export RIR RER, fe

Fixed-effects (within) regression               Number of obs      =       128

Group variable (i): country                     Number of groups   =         8

R-sq:  within  = 0.1000                         Obs per group: min =        16

       between = 0.1418                                        avg =      16.0

       overall = 0.1077                                        max =        16

                                                F(4,116)           =      3.22

corr(u_i, Xb)  = -0.0378                        Prob > F           =    0.0151

------------------------------------------------------------------------------

          ca |      Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]

-------------+----------------------------------------------------------------

      netfdi |   -.263203   .1270393    -2.07   0.040    -.5148202   -.0115857

     realgdp |  -.4949584   .2539959    -1.95   0.054    -.9980293    .0081125

        wrir |   .0103334     .00558     1.85   0.067    -.0007185    .0213853

          er |  -.0935511   .1590615    -0.59   0.558    -.4085924    .2214902

       _cons |  -.0601945   .0282231    -2.13   0.035     -.116094   -.0042951

-------------+----------------------------------------------------------------

     sigma_u |  .02559713

     sigma_e |  .05218347

         rho |    .193946   (fraction of variance due to u_i)

------------------------------------------------------------------------------

F test that all u_i=0:     F(7, 116) =     3.66              Prob > F = 0.0013

. est store fixed

Random effects:

Random-effects GLS regression                   Number of obs      =       128

Group variable (i): country                     Number of groups   =         8

R-sq:  within  = 0.0996                         Obs per group: min =        16

       between = 0.1600                                        avg =      16.0

       overall = 0.1111                                        max =        16

Random effects u_i ~ Gaussian                   Wald chi2(4)       =     14.01

corr(u_i, X)       = 0 (assumed)                Prob > chi2        =    0.0073

------------------------------------------------------------------------------

          ca |      Coef.   Std. Err.      z    P>|z|     [95% Conf. Interval]

-------------+----------------------------------------------------------------

      netfdi |  -.2539105   .1228749    -2.07   0.039    -.4947408   -.0130802

     realgdp |  -.5108392   .2251041    -2.27   0.023     -.952035   -.0696433

        wrir |   .0102177   .0055148     1.85   0.064    -.0005911    .0210265

          er |  -.0577403   .1547537    -0.37   0.709    -.3610519    .2455714

       _cons |  -.0597407   .0281415    -2.12   0.034     -.114897   -.0045844

-------------+----------------------------------------------------------------

     sigma_u |  .02620524

     sigma_e |  .05218347

         rho |  .20139265   (fraction of variance due to u_i)

------------------------------------------------------------------------------

Hausman Test

. hausman fixed random

                 ---- Coefficients ----

             |      (b)          (B)            (b-B)     sqrt(diag(V_b-V_B))

             |     fixed        random       Difference          S.E.

-------------+----------------------------------------------------------------

      netfdi |    -.263203    -.2539105       -.0092924        .0322605

     realgdp |   -.4949584    -.5108392        .0158808        .1176524

        wrir |    .0103334     .0102177        .0001157        .0008505

          er |   -.0935511    -.0577403       -.0358108        .0367676

------------------------------------------------------------------------------

                           b = consistent under Ho and Ha; obtained from xtreg

            B = inconsistent under Ha, efficient under Ho; obtained from xtreg

    Test:  Ho:  difference in coefficients not systematic

                  chi2(4) = (b-B)'[(V_b-V_B)^(-1)](b-B)

                          =        0.96

                Prob>chi2 =      0.9157
. est tab fixed random

----------------------------------------

    Variable |   fixed        random    

-------------+--------------------------

      netfdi | -.26320295   -.25391051  

     realgdp | -.49495842   -.51083919  

        wrir |  .01033344     .0102177  

          er |  -.0935511   -.05774025  

       _cons | -.06019451   -.05974071  

----------------------------------------
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