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Abstract

Exchange rate and trade: an analysis of the relationship for Ukraine
by Iuliia Tarasova
      KSE Program Director                                                                Tom Coupé
The paper presents the estimation of the influence of exchange rate on the trade balance in Ukraine. A specification propose by Ross and Yellen (1989) and different modelling techniques were used, in particular, linear reparation analysis, simultaneous equation model and co-integration analysis. The results suggest that during the sample period 2002 (1) – 2008 (2) there were no significant relationship between exchange rate and trade balance in Ukraine. The paper also discusses the possible reasons for the results and policy applications.
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Chapter 1

Introduction
Exchange rate policy is considered as one of the powerful tools of economic regulation and the regulation of the external sector in particular. One of the aims of the exchange rate policy could be to affect the trade balance in a certain direction. However, after a century of research in the field we still do not have a sharp theory about the effect of exchange rate depreciation and appreciation on the trade balance (Qiao (2005). The empirical findings in this direction are also mixed (Koray and McMillin (1998). 

External trade can be stimulated by a through several channels. In particular, preferences, subsidies, quotas, taxes and other limitation could be used to push the trade balance in the desired direction. However, these tools are almost unavailable after Ukraine joined the World Trade Organization as WTO limits the possibility of usage of such a policy in order to maintain the fare competition in the international markets. That is why the exchange rate policy stays almost only possible tool. But the question is can the policy really be used to influence trade flows? Whether we really can say what effect on trade balance a depreciation or appreciation will have? Is the connection between exchange rate and trade balance is strong enough for us to be able to base a policy on it? 

To answer all the questions asked in case of Ukraine we have to know the exact relationship of exchange rate and trade balance in Ukraine. Unfortunately, we have limited knowledge about it. However, the knowledge is highly demanded by the monetary authority of the country. National Bank of Ukraine recently has announced implementing of inflation targeting. A well developed model of the economy, in particular, of external sector of the country is necessary for starting this policy. The estimation of the relationships between exchange rate and trade balance will provide information about external sector behaviour and create a basis for the further developing of the economy model. That is why the main gaol the research has is to analyze the relationship and make recommendation based on the results of the work.

We built our analysis according following logic. First, we discuss the previous theoretical and empirical results in the field. We present basic approaches to understanding of trade balance and exchange rate interrelationship and literature review in the field. Then we proceed with a theoretical background of chosen model specification. After we move to construction of real effective exchange rate and export and import deflators, as these measures will necessary for our analysis. In the next part we present results of our estimations. And finally, we discuss the results and make policy recommendations.

We conduct our research for Ukrainian data from 2002 (1) to 2008(2), quarterly. We use data on trade flows, inflation, exchange rate and other variables for Ukraine and main trade partners that is all publicly available in official statistics of National bank of Ukraine, Government Statistical Committee of Ukraine and International Monetary Fund.
The uniqueness of the work is that it is the first analysis of impact of real exchange rate on trade balance for Ukraine that employs complicated modelling techniques. Moreover, we construct the real effective rate base on 10 main trade partners and adjust the domestic inflation on the structure of trade every year.
Chapter 2

Discussion of the theoretical ground for connection between exchange rate and trade balance 
2.1 The logic of the connection between trade balance and exchange rate

Before we move to discussion of previous studies in the field we are going to provide some intuition of the impact of exchange rate on trade balance.

The macroeconomic theory suggests that exchange rate will affect trade balance but it is not clear on the issue of the channels and direction of the influence. Moreover, exchange rate may the variable that bring innovation into the economy, that is the source of the shock, as well as the variable that transmits the influence of other policies on the trade balance. In order to narrow our analysis we will look at the case when exchange rate as the variable that brings innovations.

Various effects may be observed as a result of exchange rate changes. Let us analyze the case of depreciation. The depreciation will reduce the foreign currency price for the exported good. However, the domestic currency price may rise as a result of increase in demand for exported. So, the devaluation will have two opposite effects on price of export. On the one hand, the price is going done due to devaluation; and, on the other, the price is going up due to increase in demand. So, likely the exported volumes will increase but less then we expect due to pure fall in foreign currency price.

The depreciation will also influence import. In particular, it will make the import more expensive in domestic currency. This will stimulate domestic consumers to substitute for domestically produced good. So, the price again will experience two different effects: decrease due to fall in demand and increase due to devaluation. 

Combining together the effect of devaluation on export and import we cannot make a clear prediction for overall effect as the trade flows will experience opposite effects. In fact the final result will depend in the magnitudes of the effects. And it is exactly that Marshall-Lerner condition suggest. It tells that ‘the condition for depreciation (appreciation) to improve (deteriorate) the foreign currency value of trade balance’ is that the absolute sum of price elasticities of export and import is greater then one (Allen, 2006). 

The logic presented above discuses classical approach to the relationship between exchange rate and trade balance. It assumes that all agents can adjust immediately to the innovation in exchange rate. However, further development of the theory suggested that we should differentiate between short and long run effects because in sort run some prices and volumes and production capacities are fixed which can result in different effect in short run. The theory that allows us to include timing into the effect analysis suggests J-curve behavior of trade balance. J-curve assumption suggests that due to price rigidities in the sort-run the appreciation (depreciation) of the domestic currency improves (deteriorates) the trade balance but worsen (improves) it in long-run (Koray and McMillin (1998). In order to explain the J-curve in more ditties we will assume that a country start with negative trade balance and experience devaluation at moment A (figure 1). According to J-curve the short rune response should be negative (B) but then the trade balance should improve until new level which can be even positive.

Figure 1. J-curve
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The existence of J-curve is very individual across countries (Stucka (2003), but it is crucial to country's policy maker. Moreover, as it was shown by Mahmud (2004), the response of trade balance to exchange rate changers also depends on whether a fixed or floating exchange rate regime is adopted in the country (Gomez and Alvarez-Ude (2006). The reason for that may be that changes in exchange rate under floating regime are fully endogenous, and so, some of the effect of the movements, that we may expect due to changes, happened before the observed period and was a cause for the movements not the effect. That is why we would expect a clearer J-curve pattern under fixed rather under floating exchange rate regime. Also as we will discuss further the economic situation and the speed of development matter. On average the less developed and faster developing countries are less likely to follow J-curve. 

Concluding, the section presents basic approaches to understanding of influence of exchange rate and trade balance. The discussion above tells that the direction of the influence depends on various channels of the effect transmission, different elasticities of those channels and the timing of the effect. That is why in our research we are going to use different approaches to the relationship. The next section is dedicated to the review of work done on the field.

2.2 Review of previous studies in the field

In this section existing researches developed in the field are overviewed. The fist part of the overview is concerned to theoretical models. In the second part empirical results are analyzed. 

The issue of exchange rate impact on trade balance has been explored for little less then a century. The literature starts a wide discussion in the 30s of the twentieth century with the analysis of the importance of the international trade of the economy and its connection to exchange rate. One of the most popular models in this direction is Mundell-Fleming model that incorporate trade balance (net export) into ISLM model and allows analyzing the impact of the exchange rate on the economy. 

An another popular model in the field is Marshall-Lerner condition that represents so-called "elasticity" approach as it analyzes export and import elasticities and compares them. The condition suggests that if sum of price elasticities of export and import with respect to exchange rate in absolute values is grater then 1 then devaluation improves trade balance. 

The further theoretical model developed by Nagy and Stahl (1967) deals with more detail examination of the reasons for demand for export and import. The main idea of the Nagy and Stahl (1967) study is to define "irritation between optimal volume of the foreign trade and the marginal exchange rate" (Nagy and Stahl (1967) minimizing the domestic expenditures. According to the research the devaluation of the exchange rate improves the trade balance and decreases the domestic expenditure. So, the findings of the model coincide with the Murshall-Lerner condition. 

Later researches are more likely to connect the external sector behaviour to the monetary sector movements. The advantage of the class of models is that they describe monetary policy effect on the external sector. For example, Stockman (1980) analyzes the relationship of exchange rate and trade balance using modelling the connection between exchange rate and term of trades that in tern affect exports and imports. The model presents "an alternative equilibrium interpretation of elasticity approach" (Stockman (1980) and concludes that export, import and exchange rate are determined simultaneously by the market as the response to real supply and demand shocks. However, the work does not indicate any of the variables of interest as the impulse for another. That means that it is necessary to model the relationship with a system of simultaneous equations. 

Another wide class of theoretical literature includes models that describe the behaviour of trade flows between the countries. One of the central issues of the models is currency internalization or, in other words, the determination of the exchange rate of the countries based on the price levels and trade flows between the countries. The problem was examined by a big group of the researches: Krugman (1984), Zhou (1997), McKinnon (1997), Hartmann(1998) and others (Rey (2001). 

So, there is a wide range of the theoretical literature studying the connection between exchange rate and trade balance. Most of the works are dedicated to the general equilibrium models and stresses the importance of the monetary sector in the external sector functioning. The most limitation of the models is that they are hardly testable as the data needed for the empirical estimation is poor. That is why works that test the relationship try to apply less general models in order to estimate the effect. Further we are going to overview the empirical studying in the field. 

The empirical studies can be grouped using several criteria. First we shall divide the researches by the type of the countries studied. We are going to look at the estimation of the relationship for 1) developed countries; 2) less developed countries; 3) CIS countries. 

The examination of the developed countries' external sector, especially the USA, is the widest group of the researches. The most popular issue to test is the J-curve assumption; however, the finding does not give a clear support of it. For example, Bahmani-Oskoee and Brook (1999) used USA versus rest of the world (RoW) model taking the six major USA trade partners as a proxy to the RoW. They find a support of J-curve and Marshall-Lerner condition. In contrast, Rose and Yellen (1989) did not find any evidence of J-curve for the USA and Pesaran and Shin (1997) supported only long-run part of the curve. So, there is no clear conclusion about J-curve effect in the USA international trade. 

The studies for the developing countries, such as middle-east and north-Africa countries, find even less evidence of J-curve behaviour. Bahmani-Oskoee (2001) found only a few evidences of sort-run effects and Upadhyaya and Dhakal (1997) out of 7 explored countries supported the J-curve only for Mexico. Moreover, Kale (2001) observed a negative impact of domestic exchange rate rise in long-run and was able to support with data only sort-run J-curve behaviour for Turkey. 

The last group of studies deals with CEEC countries. The findings for the group are just opposite for different countries. For example, Hacker and Hatemi (2002) estimated the trade pattern between Poland, Hungary and Czech Republic and Germany and did not find J-curve only for Hungary. Stucka (2001) estimated the effect of exchange rate on the trade balance of Croatia and was not able to find a clear J-curve behaviour. 

All in all, in every group of studies we may both find or not the evidence of negative sort-run and positive long-run effects of devaluation on trade balance. It is more likely to find J-curve for developed countries. The explanation may be that in developed economies the market mechanism is better developed and the quality of the collected information is higher.  

The second criterion to group researches is the approach used. There three biggest options are 1) analysis of a country versus RoW; 2) analysis of bilateral model (country to country trade); and 3) a panel data analysis.

Models of a county versus RoW describes the behaviour of trade flows between a country and several its main trade partners that are aggregated according to the size of trade and represent the RoW. One of the papers that use the approach discusses the trade flows behaviour of Croatia (Stucka 2001). The analysis of 8 years of Croatia trade (1994-2002) trade with 6 major trade partners showed that Marshall-Lerner condition hold for the country; however, there is no strong evidence of sort and long run effect associated with J-curve behaviour. In contrast, Noland (1989) was able to find evidence of J-curve foe Japan in 70s and first half of 80s.

The second approach is bilateral trade estimation. It allows analyzing of the trade flows between the countries and the role of exchange rate in it. Most of the estimated models with this approach deal with USA versus another country. David Backus (1986) find J-curve pattern in Canada-USA trade in 70s. Rey (2001) examines USA-Grate Britain trade and finds a significant role of money and financial markets in the process of trade adjustments.

The third approach is modelling of trade patterns of several countries simultaneously. This approach was applied by IMF analytics (Allen 2006). The analysis includes 46 countries divided into 3 groups. It results into support of Marhall-Lerner condition for "most of the countries" (p 26) and general corroborate J-curve behavior of trade balance. However, Miles (1979) pooling 16 countries did not find any evidence of improving of trade balance in response of currency devaluation. 

Summarizing, usage of different approach also does not either show a clear evidence of positive effect of devaluation on trade flows no supports J-curve. Moreover, the analysis of the same country in different time periods may did or did not result in J-curve.

The last grouping factor we are going to present is methodology used. We may divide all use methodologies into 3 groups: 1) multiple regression estimation; 2) VAR and VEC estimation of external sector; and 3) simultaneous modelling of external and monetary sectors. We also may name a general equilibrium models as a forth group, but the method is used only by large international institutions, in particular, IMF. 

Multiple regression models were those starting the literature. They were based on one equation reflecting correlation between trade balance and explanatory variables such as exchange rate, domestic and foreign income, price indexes and others. However, the major problem of those models was the endogeneity bias and exchange rata and trade balance influence each other.
With the developing of econometric methods VAR and VEC model became popular in the field (Shirvani and Wilbratte (1997), Marwah and Klein (1996), Baharumshah (2001), Kale (2001) and others (Stucka(2003). The further analysis showed a tight connection between external sector and monetary variables changers (Backus (1994), Rey (2001), Mussa (1982), Moon (1982) and others). However, the evidence of strength and the direction of the relationship between exchange rate and trade balance is very time and country dependent.

So, in our research we shall look for the connection between exchange rate and trade balance using several approaches presented above in order to use advantages of all of them.
2.3 Theoretical model of trade flows formulation

We are going to model two-country case. In our work we will look of Ukrainian foreign trade as trade between two countries: Ukraine and The rest of the world. For the purpose of our analysis we will use a model developed by Goldstein and Kahn (1985) and Rose and Yellen (1989).

The basic assumption of this model is that exported and imported commodities have finite price elasticities. It means that they are not perfect substitutes for those produced domestically.

Let’s assume that domestic demand for import, ImD, and foreign demand for import (that is demand for domestic export) ExD, are given by (1) and (2).
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Where Y and Y* are domestic and foreign incomes, PIm and PEx are import and export deflators, P and P* are domestic and foreign price levels, e is nominal exchange rate (in American notation). In equations (1) and (2) import and export deflators represent the price that domestic and foreign consumers respectively will pay for imported or exported goods. So, we assume the demand for import for both domestic and foreign markets depend on income in the region, prices for imported goods and the price for domestic goods. The last variable represents the price for the region’s own production, so the price of substitutes. Moreover, we include exchange rate in the equation for demand for export because we assume that all variables except indexes are calculated in domestic currency.
We need another assumption in our model. We will assume that there are no inferior goods and the imported good do not have domestic complements. This allows us to conclude that domestic and foreign income elasticities are positive. Furthermore, cross-price demand elasticities are also positive, while price elasticities are negative.
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The demand function is usually assumed to be homogeneous of degree 0. So, if we increase all independent variable by the same factor, the demand will not change. So, we can use this property to divide both equations by respective price level. As a result all variables will be represented in real terms. We can rewrite (1) and (2) as


[image: image10.wmf]Im

1

Im(,)

D

rrr

fYP

¢

=

, where 
[image: image11.wmf]r

Y

Y

P

=

 and 
[image: image12.wmf]Im

Im

r

P

P

P

=



(3)


[image: image13.wmf]*

2

(,)

DEx

rrr

ExfYP

¢

=

, where 
[image: image14.wmf]*

*

*

r

Y

Y

P

=

 and 
[image: image15.wmf]*

Ex

Ex

r

P

P

P

=



(4)

Note: 
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Now we know that real price of domestic income is the same as relative price of foreign export adjusted to exchange rate. So we may state that
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where p*Ex is price of export in foreign currency, RER is real exchange rate based on purchasing power parity (6). Further, we will discuss in more details the construction of real exchange rate for the purpose of the work.
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Note, for (5) and (6) we use standard American notation of exchange rate. That is number of units of foreign currency per a unit of domestic currency. However, in our work we will stick to European notation that is exchange rate is number of units of domestic currency per a unit of foreign one. It is easy to show that such a change of notion will not influence the model final result except for the derivative of the trade balance by exchange rate will have the opposite sign.

In order, to complete the model we have to introduce supply of export and import. Let’s assume that the supplies are given by (7) and (8).
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where ImS and ExS are supplies of import and export respectively (supply of export is in foreign currency),and PIm* is foreign price deflator of export. The equilibrium conditions at the export and import markets are
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Finally, trade balance is defined as (11).
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Now we substitute in (11) equations (3) and (4) and adjust the supply function to price levels. As a result we get that 
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where TBr stays for real trade balance.

Concluding, we get that real trade balance depends positively of foreign income, negatively on domestic income and real exchange rate. Note, in this derivation we use standard American notation of exchange rate to stick to usual theory. Further we will work with European nation that is why in our analysis we expect trade balance to depend positively on real exchange rate.
2.4 Analysis of the impact of trade balance on exchange rate 

Before we were discussing influence of exchange rate on export and import and now we go into issue of exchange rate determination. We will need the conclusions when we will have a separate equation for exchange rate.

There are a number of models that can be used to explain the process of exchange rate determination. The two major classes of them are Balance of Payments (BoP) models and monetary models. BoP models suggests that the main driver to exchange rate innovations is the gap between foreign exchange demand and supply flows. However, the imbalance between inflows of currency (export) and outflow of currency (import) can exits only in sort term. The main reason for that is that one side of the trade will be financing the increasing consumption of the other, and with time the other will have to repay the debt. So, the flows will be balanced. That is why the main determinants of the exchange rate are those determing BoP: domestic and foreign income and domestic and foreign interest rates. Naturally, this theory models real exchange rate that accounts for the price levels in both countries. 
The second class of models contains several groups of models. But all of them use capital flows to explain the exchange rate behaviour. That is why these models recognize that the factors that influence exchange rate are those determining capital movements. Here, we shall discuss in more details model developed by Rudy Dornbush (1976). It was the fist so-called "dynamic" models and it explains simultaneous time path of nominal exchange rate, price level, interest rate and money supply. The central idea of the framework is that exchange rate overshooting. For example, an permanent increase in money supply in sort run results in decrease in interest rate, this, in tern, causes capital outflow and, through that, depreciation (as the supply of domestic currency rises). However, in with time the price level adjust and interest rate returns to its pre-shock level. And exchange rate fall but less then initial rise. The long run result of the shock is increase in price level and exchange rate without any change in interest rate. But, during the process of adjustment the exchange rate goes higher then equilibrium level that is overshoots. That allows us to conclude that we can catch the impact of such a process on exchange rate by changes in domestic and foreign interest rates.

In our research we take Dornbush model as the basis. However, due to reasons discussed in previous section we are going to use real exchange rate. Similar approach was used by Jeffrey Frankel (1979). He developed a real interest differential model that explains the behaviour of real exchange with, real interest rate, price level and income. 
Finally, we will assume that real exchange rate depends on trade balance as it creates pressure for rate movements, as it is done in the first class of the models, and domestic and foreign interest rate as second class of models suggest. Furthermore, for the analysis we will use an assumption that price levels influence exchange rate through trade balance and interest rates. This is not a bad assumption as price levels influence exchange rate through agents’ actions which in our analysis are represented by foreign trade and investments. 

Chapter 3
Empirical estimation of the influence of exchange rate on trade balance 
3.1 Construction of real effective exchange rate

As the theory discussed before suggests in order to measure the influence of exchange rate on trade balance we need to introduce real exchange rate. There are several ways or methods how one can calculate real effective exchange rate. In this section, we will describe and motivate the methodology of real exchange rate construction that was used for the porpoise of the estimation.

The methodology we applied is based on the purchasing power parity (PPP). In particular, on the assumption that absolute PPP did not hold during the sample period and relative PPP hold. The adequacy of the assumption can be motivated by the fact that Ukraine was using fixed rate regime until September 2008 and, obviously, the inflation rates in the country and out of it ware different.

In order to apply PPP rule we need to choose a measure for domestic and the other party inflation. For that purpose we chose eleven Ukrainian major trade partners: Belarus, Russian Federation, Kazakhstan, Italy, Germany, Poland, Hungary, France, China, Turkey, the USA, and Egypt (table 1). The criterion for the choice was that a country has more then 2% in export or import volumes. However, we could not find data for several years for Egypt that is why we use only ten countries. The total share of these countries in external trade is about 60%. So, we consider the ten countries as a good proxy for the other party in trade, in other words, for rest of the world.

Table 1. Foreign trade by countries

	Country
	Export
	import

	
	average, thousands USD
	share in total export
	average, thousands USD
	share in total import

	Total trade
	46237169,9
	100,00%
	55650639,2
	100,00%

	CIS Countries
	16072505,52
	34,76%
	23726317,44
	42,63%

	Byelorussia
	1414802,21
	3,06%
	1582955,658
	2,84%

	Kazakhstan
	1130847,393
	2,45%
	1416521,69
	2,55%

	Russian Federation
	10922012,76
	23,62%
	15545470,57
	27,93%

	Europe
	14196100,84
	30,70%
	20289413,59
	36,46%

	Italy
	2459417,3
	5,32%
	1642338,98
	2,95%

	Germany
	1484414,255
	3,21%
	5048164,578
	9,07%

	Poland
	1541198,04
	3,33%
	2632577
	4,73%

	Hungary
	1044005,883
	2,26%
	979462,9725
	1,76%

	France
	377261,2575
	0,82%
	1172683,598
	2,11%

	Asia
	10330250,82
	22,34%
	8484904,793
	15,25%

	China
	552513,1825
	1,19%
	3152329,563
	5,66%

	Turkey
	3127724,545
	6,76%
	1044140,128
	1,88%

	Africa
	2825759,27
	6,11%
	742990,23
	1,34%

	Egypt
	982977,695
	2,13%
	59800,3075
	0,11%

	America
	2768381,133
	5,99%
	2219834,283
	3,99%

	USA
	1279309,755
	2,77%
	1399578,013
	2,51%


The weights that we used to construct foreign price index are share in total export and import of the trade partner. Domestic inflation is also a composed index of export and import deflators. To proxy export and import deflators we chose groups of major trading goods (tables 2,3). The criterion for the choice was that the share of the group in export or import was more the 3%. We weighted the price indexes for those groups by there share.

Table 2. Export by group of goods

	A code and name of commodities is in obedience to UKTZED
	Average, thousands of USD
	Share in total export

	Total export
	274923014,2
	100,00%

	10 grain-crops
	9647151,59
	3,51%

	III. 15 Fats and butters of animal or vegetable origin

	6724821,16
	2,45%

	IV. Food products are ready
	10130498,6
	3,68%

	26 ores, slags and ash
	7202335,25
	2,62%

	27 power materials; oil and products of its distillation
	21346629,63
	7,76%

	31 fertilizers
	7297019,03
	2,65%

	72 black metals
	91264231,75
	33,20%

	73 wares are from black metals
	14136410,68
	5,14%

	84 caldrons, machines, vehicles and mechanical devices
	15635226,16
	5,69%

	85 electric machines and equipments
	10140448,01
	3,69%

	86 railway or tram-car locomotives, shlyakhove equipment
	8885718,84
	3,23%


Table 3. Import by group of goods* 

	A code and name of commodities is in obedience to UKTZED
	Average, thousands of USD
	Share in total import

	Total import 
	38421410,7
	100,00%

	raw oil (including a gas runback)
	3871466,3
	10,08%

	 natural gas
	4714595,8
	12,27%

	30 pharmaceutical products
	1082148,6
	2,82%

	39 polymeric materials, plastics
	1551252,6
	4,04%

	72 black metals
	1246312,9
	3,24%

	84 caldrons, machines, vehicles and mechanical devices
	4358408,0
	11,34%

	85 electric machines and equipments
	1950263,8
	5,08%

	87 surface transport vehicles, except for all-rail
	4009122,7
	10,43%


So, the export (import) price deflator is calculated of follows
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where P is price index (deflator) of export(import), wi is share of group i, pi is price index of group i. 
So, the formula that we applied to calculate real effective exchange rate is 
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where RER is real exchange rate (hryvnas per USD), P is domestic price index (we constructed two measure one using CPI and the other using geometric average of export and import deflators), P* is foreign price index. For RER0 we take the value for nominal exchange rate between hryvna and US dollar at the beginning of the sample period.

3.2 Analysis of the current tendencies 

In this section we describe the data sample and current tendencies in major variables.

The period analyzed in the work is from 2002(1) to 2008(2) on quarterly bases. We did not include the previous periods are we are not able to construct export and import deflators for them. Till 2002 Government Committee of Statistics (GSC) use different classification for group of goods that is why neither shares not price indexes on the groups we chose are not available before 2002(1). We also are not able to include the end of 2008 and the begging of 2009 as the statistical on country’s GDPs is not available jet.

Data on trade balance, export and import volumes and structure both by groups of goods and countries is taken from official statistics produced by GSC. For the whole period the trade balance was decreasing and most of the period it was negative while both export and import grow (figure 2). The worsening of trade balance is explained by the fact that import increased by high rate: average growth rate of export was 4.7% while average growth rate of import was 6.1%.
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Figure  2. Ukrainian export, import and trade balance, ths USD, 2002-2008
For the purpose of modelling we used inflation adjusted volumes. We used constructed export and import deflators to calculate the corresponding inflation rates. The characteristics of nominal and real variables are presented in table 4.
Table 4. Means and standard deviations of the export, import, trade balance
	Variable
	nominal value
	real (inflation adjusted) value

	Export 
	10600000

(5883416)
	6452741

(1492498)

	Import
	9379093

(4142122)
	4946447

(406002.8)

	Trade balance
	-1205678

(1957691)
	-1506294

(1296883)


The model demands using domestic and foreign outputs. We proxy those by Ukrainian GDP and weighted by share in trade GDP of main trade partners. The data on Ukrainian GDP was taken from GSC statistics and data for GDPs and price indexes (CPI) of the ten countries was taken from International Monetary Fund statistics. During the observed period both variables were raising (figure 3).
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Figure 3. Ukrainian and foreign GDP, mln USD 2002-2008
 In the model inflation adjusted values were used. We took Ukrainian CPI and geometric average of export and import deflators to calculate domestic and foreign inflation respectively. The statistics on real and nominal values is presented below (table 5).

Table 5. Means and standard deviations of  domestic and foreign GDP
	Variable
	nominal value
	real (inflation adjusted) value

	Domestic GDP
	123812.5

(63599.63)
	85324.23

(23917.07)

	Foreign GDP
	388661

(102835.5)
	291317.2

(39945.77)


We also used domestic and foreign interest rates in the analysis. Domestic interest rate is measured by average interest rate in the economy data on which is provided by National Bank of Ukraine. The foreign interest rate is proxied by 3-month LIBOR. The behaviour and statistics on the variables is presented below.

Table 6. Means and standard deviations of domestic and foreign interest rate
	Variable
	Statistics

	Domestic interest rate 
	11.51262

(2.920107)

	Foreign interest rate (3-monh LIBOR)
	3.129848
(1.622917)


Data on nominal interest rate is provided by National Bank of Ukraine. During the most of the period the nominal rate was fixed. However, in September the National Bank implemented floating rate regime. Due to that we use end-of-period rate.

There was one major appreciation of nominal rate done by National Bank in middle of 2005. And then there was a short appreciation followed by big depreciation in the second half of the 2008. However, real effective exchange rate was devaluating for the whole sample excluding end of 2002 – beginning 2003 (figure 4).
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Figure 4. Nominal and real exchange rates, hryvnas/100 USD 2002-2008
3.3 Linear regression model

As was discussed in the theoretical model the trade balance depends on real effective exchange rate, domestic and foreign output, proxied by GDP. We also explained what measures we take for the factors. And in this section we present liner regression analysis of the explored connection. 

We use adaptive specification of the function f5 in equation 12. The model we estimated is
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where RER is real exchange rate, Y is price adjusted domestic GDP, Y* is price adjusted foreign GDP.
The results of the estimation are presented in table 7.

Table 7. Linear regression model results

	Real trade balance
	Model 1

(RER base on CPI)
	Model 2

(RER based on export and import deflators)

	Real exchange rate
	-8814.147
	-1371.673

	
	(6628.521)
	(3305.95)

	Real domestic GDP
	-56.84353 ***
	-54.4026 ***

	
	(9.14306)
	(11.37982)

	Real foreign GDP
	17.6815**
	11.74348*

	
	(5.802528)
	(6.040048)

	Constant
	3548334
	481641.5

	
	(2644449)
	(1114737)

	Adjusted R2
	0.7343
	0.7133

	Hausman test for significant of the difference between the two models
	chi2(2) = 3.88

p-value = 0.1435


***-significant at 1% level;**-significant at 5% level; *-significant at 10% level

The tests results suggest that the influence of real exchange rate during the sample period was not significant. However, the impact of domestic and foreign output is significant and has the expected sign. It may a signal of adequacy of the model. The check the adequacy we also made tests on heteroskedasticity, autocorrelation, normality and omitted variables. The results are presented below.

Table 8. The results of the tests on linear regression model

	Statistics
	Model 1
	Model 2
	Interpretation

	Breusch-Pagan test for heteroskedasticity 

Ho: Constant variance
	chi2(1) = 0.96

p-value = 0.3277
	chi2(1) = 1.65

p-value = 0.1991
	We cannot reject Ho, so the residuals are homoskedastic

	Ramsey RESET test for omitted variables

Ho: no omitted variables
	F(3, 17) = 1.00

p-value = 0.4159
	F(3, 17) = 0.42

p-value = 0.7382
	We cannot reject Ho, so there is no omitted variables

	Skewness/Kurtosis tests for Normality

Ho: the residuals are normally distributed
	chi2(2) = 1.59

p-value = 0.4521
	chi2(1) = 3.62

p-value = .1634
	We cannot reject Ho, so the residuals are normally distributed

	Durbin-Watson d-statistic

Critical values

          dL=1.06

          dH=1.76
	1.364439
	1.494538
	The values are in the area of uncertainty, so we cannot tell that the residuals are serial correlated 


So, all the tests indicate that the model is adequate. However, it is not only real exchange rate that influences trade balance, but also the external trade creates demand and supply of currency and makes pressure on exchange rate. Moreover, trade balance is included into GDP. So, we may have endogeneity in the model. To test it we apply Hausman test and use lagged exchange rate and domestic GDP as instruments (table 9).

Table 9. Results of the tests on endogeneity

	Tested variable
	Model 1
	Model 2

	Real exchange rate
	chi2(2) = 13.31

p-value = 0.0013
	chi2(2) = 0.20

p-value = 0.090

	Domestic GDP
	chi2(2) = 7.67

p-value = 0.0216
	chi2(1) = 4.35

p-value = 0.0370


The results suggest that in both models we have endogeneity bases. That is why we proceed with more complicated several equations models that allow us controlling for endogeneity. 
3.4 Simultaneous equation model

We proceed with simultaneous equation model. This model allows us to control for endogeneity by introducing an equations for every endogenous variable. However, the model’s biggest disadvantage is that we need to know the structure of the relationship. For the purpose of this analysis we will consider a model with two equations for exchange rate and trade balance. Unfortunately, we cannot estimate model with tree equations as we will need to estimate more then 10 coefficients and we have small sample. So, the results of such a model can not be trusted.
In the model we added two additional factors to exchange rate equation – domestic and foreign interest rates. The motivation for the usage of factors was discussed in previous chapter. So, we estimated model specified as (16). 
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Where Ir and Ir* are domestic and foreign interest rates respectively. We use tree stage least squares to estimate each of the systems. The results of the estimation are presented in table 10.

Table 10. Simultaneous equation model estimation results

	
	Model 1
	Model 2

	Trade balance equation
	
	

	Real exchange rate
	-18215.71

(20295.57 )
	-2301.461

(4389.617)

	Domestic GDP
	-52.70378***

(10.73102)
	-51.6428***

(12.29867)

	Foreign GDP
	15.44584

(10.12287)
	11.80125*

(6.045475)

	Constant
	7700530

(7791508)
	790951.8

(1163602)

	Real exchange rate equation
	
	

	Trade balance
	0.00000159

(0.00000538)
	-.0000197**

(0.00000918)

	Domestic interest rate
	1.800868

(1.288141)
	-2.447861

(2.266208)

	Foreign interest rate
	10.56251***

(2.78582)
	37.7837***

(4.8327)

	Constant
	456.6875***

(14.32181)
	472.3777***

(24.60874)

	Hausman test for significant of the difference between the two models
	chi2(2) =  0.18

p-value = 0.9121


***-significant at 1% level;**-significant at 5% level; *-significant at 10% level

Both equations in the models are over-identified as each of them excludes two exogenous variables which is greater then number of endogenous variables minus one. Moreover, all significant coefficients except for coefficient before trade balance in model 2 have expected signs. However, the estimator of influence of real exchange rate on trade balance is insignificant. And the estimator of influence of trade balance on exchange rate is insignificant in model 1 and significant in model 2 but has opposite sign. The Hausman test suggests that the two models are highly similar. It allows us to conclude that the model indicates that there is no significant relationship between real exchange rate and trade balance.  So, the conclusion that could be made from linear regression about absence of connection is supported by the simultaneous equation model. 

The model presented above reflects long run co-movement of exchange rate and trade balance. And we may be interested in short run dynamics. As we do not have a good model that gives us a pure structure of the model we will use vector autoregressive model to explore short-run dynamics. The model is discussed in the next section.
3.5 Co-integration analysis
A lot of macroeconomic relationships are characterised by co-integration relationships. That is why we dedicate this section to the co-integration analysis. First, we will pre-test all variables on the order of integration. Then we will use Engel-Granger method and Johansen test to check for co-integration. And then estimate vector error correction or vector autoregression based on the results of the test.

So, we start from test on order of integration. We use Kwiatkowski, Phillips, Schmidt, Shin test for stationarity of a time series. The results of the test are presented below.
Table 11. KPSS test for levels

	Lag order
	0
	1
	2
	3
	4
	5
	7
	8

	Real exchange rate (base on CPI)
	.473
	.283
	.221
	.191
	.174
	.164
	.159
	.158

	Real exchange rate (base on export and import deflators)
	.444
	.282
	.225
	.195
	.177
	.167
	.162
	.16

	Domestic GDP
	.0234
	.0264
	.0673
	.167
	.0856
	.0712
	.123
	.207

	Foreign GDP
	.266
	.175
	.144
	.131
	.127
	.127
	.13
	.134

	Trade balance
	.136
	.0951
	.0814
	.0799
	.0794
	.083
	.0898
	.103

	Critical values for Ho: variable is trend stationary

 10%: 0.119            5% : 0.146            2.5%: 0.176            1% : 0.216


Table 12. KPSS test results for first differences

	Lag order
	0
	1
	2
	3
	4
	5
	7
	8

	Real exchange rate (base on CPI)
	.0721
	.0732
	.0878
	.101
	.0947
	.0934
	.103
	.115

	Real exchange rate (base on export and import deflators)
	.0891
	.0813
	.0941
	.115
	.114
	.117
	.126
	.144

	Domestic GDP
	.0228
	.0265
	.0706
	.2
	.0931
	.0756
	.135
	.243

	Foreign GDP
	.0378
	.0495
	.0601
	.077
	.0902
	.112
	.147
	.203

	Trade balance
	.0704
	.086
	.0925
	.127
	.113
	.118
	.12
	.139

	Critical values for Ho: variable is trend stationary

 10%: 0.119            5% : 0.146            2.5%: 0.176            1% : 0.216


 So, the results suggest that the variables follow I(1) process as their first differences follow I(0) process. The result is expected as most of macroeconomic variables follow I(1) process.

The next step is to test on order of integration. We first apply Johanson test to test for several co-integration relationships. We assume that in long-run trade balance is zero that is why we exclude constant from the test. We use Akaike's information criterion (AIC), Schwarz's Bayesian information criterion (SBIC), and the Hannan and Quinn information criterion (HQIC) to test for lag-order in vector autoregression. The statistics suggest including 4 lags. Then we conducted test for the rank order of VEC. The test results are presented below. They imply that there is no co-integration between the variables.

Table 13. Test for number of co-integration relationships

	Trend: none 
Sample: 5 - 24 
	
	
	Number of obs = 20

Lags = 4



	
	
	
	

	maximum rank
	parms
	LL
	eigenvalue
	trace statistic
	5% critical value

	0
	48
	-741.52088
	.
	206.4430
	39.89

	1
	55
	-663.82982
	0.99958
	51.0609
	24.31

	2
	60
	-646.10428
	0.83010
	15.6098
	12.53

	3
	63
	-640.89774
	0.40587
	5.1968
	3.84

	4
	64
	-638.29935
	0.22882
	
	


So, we did not find co-integration between the variables. However, we can do the analysis at VAR model for first differenced variables. Firstly, we pre-test on the number of lags in the first difference model within the same statistics as before. The test results are unstable when we change maximal lag included. We also tried to estimate a model that include only two variables – exchange rate and trade balance – or include exchange rate and trade balance as exogenous and domestic and foreign GDP as exogenous factors. The statistics appeared to be unstable. Moreover, the size of our sample does not allow us to include high lag’s orders or additional variables into the model. That is why we conclude that either we cannot estimate VAR model for the relationship or we need to extend the sample period. 
3.6 Summary of the results

In this section we summarize the results obtained from the estimation. 

The first model presented linear regression analysis. It suggested that there was no significant relationship between real exchange rate and trade balance during the sample period. The model did well on all of the tests except for the test on endogeneity of real exchange rate and domestic GDP. These variables appeared to be endogenous and due o that the model is said to have an endogeneity bias. To overcome this problem we introduced several equation models. 

The second model presented simultaneous determination of real exchange rate and trade balance. The results of estimation showed that this was no significant connection between real exchange rate and trade balance. As it was mention the model presents only equilibrium dynamics. So, in order to model the adjustment process we done a co-integration analysis. All variables appeared to follow I(1) process. However, we did not find any co-integration. Moreover the pre-estimation statistics for VAR model appeared to be unstable. Based on that and on the fact that vector autoregression models are hardly applicable to small sample we concluded that we cannot estimate a VAR model for the data. 

The test for significance of difference between the two models showed that the difference is not significant. This implies that the two proposed measures represent nearly the same dynamics in real effective exchange rate despite the fact that they have significant difference in values, at leas for the purpose of our analysis.

Concluding, we could not find any significant relationship between exchange rate and trade balance in the data during the sample period. The possible explanations of the results are presented in the next section.

3.7 Discussion of the results

In previous sections chapter we estimated the influence of exchange rate on trade balance, and in this chapter we will analysis the results, suggest explanations for the obtained results and discuses limitations of our analysis. Finally, we will talk about policy implications of the results.

The signs of significant coefficients in all the models correspond to theoretical expectations. The domestic output influences negatively trade balance as it increases the demand for imports, while foreign output has positive influence as it raises the demand for exports. In simultaneous equation model the estimator of influence of foreign interest rate on exchange rate was greater then zero. It is also consistent with the theoretical model that tells that increase in foreign interest rate raises the demand for foreign currency and, consequently, create a pressure for devaluation.

However, we did not get any proofs of significant of influence of exchange rate on trade balance. This is not what we expected and what the theory tells us. So, further we will discuss several possible explanations for that.

Explanation 1. Ukrainian export commodities and manufactories have other then price competitive advantages. In other words, exchange rate is not the main determinant of trade volumes. That is why we observe significant effect for domestic and foreign GDP but did not find it for exchange rate. 

Explanation 2. Under fixed exchange rate regime, which was used by Ukraine, the changers in demand and supply of domestic currency created pressure on exchange rate. However, the National Bank of Ukraine was able to compensate the changes by interventions into the currency market.  And inflation that can be a consequence of such a policy was reduced by other policies such as changes in refinancing rates. So, the changes in trade balance were not transmitted on exchange rate or inflation but on the other macroeconomic variables. 

On the other hand, changes of real exchange rate did not have a comparatively big effect on trade balance due to various rigidities in foreign trade contracts. So, the impact was absorbed gradually. To estimate such an effect we need to analysis short run dynamics which is not possible to do on existing data. That is why the estimated connection was not significant.

We should mention several limitation of the research done.

Limitation 1. During the sample period Ukrainian currency experienced devaluation. So, the model is not tested on appreciation case and it may not be applicable to appreciation.

Limitation 2. The analysis was done for period of fixed exchange rate regime. Even though we use real exchange rate that is to model the movements in nominal rate in case of floating regime, the institutional changes that can happen due to regime changes limit the usage of the model after floating regime is applied.

Limitation 3. During the sample period the export and import were increasing as well as domestic and foreign outputs. Moreover, the period is characterised as economic growth. So, the model coefficients may be dependent on the intuitions during ‘good times’ and we have to be careful using the model during recession.

Despite of the limitation we think that the model can be used to develop short run strategies in exchange rate policy. As it takes time for institutions to change. Furthermore, current economic situation does not give a sign of real exchange rate appreciation in the nearest future as NBU is holding exchange rate on the lower then effective level.
3.8 Policy recommendations

In this section we will discus the policy recommendations that can be done base on the results of the research.

1. We did not find any significant relationship between exchange rate and trade balance. This implies that National Bank cannot influence trade balance using exchange rate policy unless it adjusts other policies to reach the goal.

2. The absence of significant relationship allows the regulator not to include trade balance into its analysis unless it designs structural or other significant changes.

3. However, the results do not imply that huge shocks will not have any consequences. As the model did not include such a situation.

4. The obtained results do not correspond with general theory. So, the Ukrainian economy is different in this sense from most countries. That is why National Bank should be careful using foreign experience while analysis and designing its policy.

5. As domestic GDP has negative influence on trade balance as it highly stimulate import, the government should conduct a policy that will help domestic producers to stay competitive.

Chapter 4

Conclusions
This paper presents an analysis of relationship between real exchange rate and trade balance in Ukraine in 2002 – 2008 years. The estimation reviled that there is not significant impact of exchange rate on trade balance during the period. 

The theoretical model presented in first part of the work describes the connection between the two variables. It suggests that exchange rate should have a positive impact on trade balance. The other two important factors are domestic and foreign outputs. The theory predicts that domestic output have negative impact on trade balance while foreign output affect trade balance positively. Moreover the analysis of the theory of exchange rate fundamental suggests that domestic ad foreign interest rates are also very important for exchange rate determination. So, the answer to the first question asked in the work, what other important factor influence trade balance, is domestic and foreign output. But we also use other factors for the investigation of exchange rate behaviour.

There is a lot of work done on the research of relationship between exchange rate and trade balance for most of the courtiers. However, the finding does not give a clear answer whether and how exchange rate influence trade balance. Moreover, the studies can not help to define what important factors determine the relationship. Even though we may conclude that developed countries’ experience shows that the theoretical connection mostly correspond to empirical observations, we may explain it as endogeneity result (meaning that models were established in developed countries and in such a way to fit their practice).

As the relationship is hardly predictable in countries that did not research it field we decided to estimate the relationship. To complete that we need a measure for real effective exchange rate. That is why we developed and presented in this paper a measure based on relative purchasing power parity. We did two measures for which we used Ukrainian CPI and average of export and import deflators as domestic price index. Foreign price index was proxied by average of CPI of main trade partners. The results of the estimation showed that the two measures both were nearly the same for the purpose of the research.

The estimators we obtained during the analysis imply that there is no significant connection between exchange rate and trade balance. We started our work from simple regression analysis. The results tell that the connection is very weak. However, for domestic and foreign GDP we obtained significant coefficients with expected signs. The model is appeared to have an endogeneity bias that is why we used simulation us equations. However, the SE model also showed that there is no significant relationship. The signs of all significant coefficients were in lien with the theory. In this work we could not estimate a model that reflects short run dynamics due to absence of necessary data.

A possible explanation for our findings may be that price (exchange rate) is not the main factor of competitiveness in the foreign market for goods that has the major part in Ukrainian trade. Moreover, due to National Bank policies there is also no reverse impact. We also should mention that our research may have limited application for period of appreciation as the model was not tested for that case.

The suggestions that are made base on the finding are that the regulator cannot target trade balance using only exchange rate policy. If it wants to influence trade it should include other regulations. However, it does not imply that any shocks in exchange rate will not influence trade balance. The main issue hear is the possibility to predict and credibility of policy maker. Huge shocks may have a negative effect on trade balance.

Further researches in this field may be dedicated to the estimation of short run dynamics of the connection, to investigations of common impact of exchange rate and other policy. Also the described models may be use in construction of a country model for Ukraine.
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Apendix 1
Detail summary statistics on variables use in the work

Ukrainian import

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

      Percentiles      Smallest

 1%      3546934        3546934

 5%      4102111        4102111

10%      4395549        4395549       Obs                  28

25%      6202806        4535307       Sum of Wgt.          28

50%      9260673                      Mean           1.06e+07

                        Largest       Std. Dev.       5883416

75%     1.37e+07       1.83e+07

90%     1.88e+07       1.88e+07       Variance       3.46e+13

95%     2.36e+07       2.36e+07       Skewness       .9796345

99%     2.55e+07       2.55e+07       Kurtosis       3.172116

Ukrainian import price adjusted

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

      Percentiles      Smallest

 1%      3546934        3546934

 5%      4090756        4090756

10%      4281941        4281941       Obs                  26

25%      5757920        4481725       Sum of Wgt.          26

50%      6522219                      Mean            6452741

                        Largest       Std. Dev.       1492498

75%      7273457        7749115

90%      8213301        8213301       Variance       2.23e+12

95%      8907266        8907266       Skewness       .0206601

99%      9813836        9813836       Kurtosis       2.785286

Ukrainian export

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

      Percentiles      Smallest

 1%      3873078        3873078

 5%      4256782        4256782

10%      4627723        4627723       Obs                  28

25%      6385263        4945953       Sum of Wgt.          28

50%      8473074                      Mean            9379093

                        Largest       Std. Dev.       4142122

75%     1.16e+07       1.36e+07

90%     1.38e+07       1.38e+07       Variance       1.72e+13

95%     1.88e+07       1.88e+07       Skewness       1.053237

99%     2.10e+07       2.10e+07       Kurtosis        3.98127

Ukrainian export price adjusted

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

      Percentiles      Smallest

 1%      3873078        3873078

 5%      4193104        4193104

10%      4475649        4475649       Obs                  26

25%      4677223        4479245       Sum of Wgt.          26

50%      5054282                      Mean            4946447

                        Largest       Std. Dev.      406002.8

75%      5235498        5334173

90%      5427202        5427202       Variance       1.65e+11

95%      5471582        5471582       Skewness      -.8350098

99%      5509542        5509542       Kurtosis       3.214055

Ukrainian trade balance

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

      Percentiles      Smallest

 1%     -5015453       -5015453

 5%     -4829716       -4829716

10%     -4729086       -4729086       Obs                  28

25%     -2362163       -4437916       Sum of Wgt.          28

50%      -792149                      Mean           -1205678

                        Largest       Std. Dev.       1957691

75%     296707.3         739295

90%       857204         857204       Variance       3.83e+12

95%       859413         859413       Skewness      -.7191525

99%      1553966        1553966       Kurtosis       2.321035

Ukrainian trade balance price adjusted

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

      Percentiles      Smallest

 1%     -4734693       -4734693

 5%     -3600324       -3600324

10%     -3556206       -3556206       Obs                  26

25%     -2459070       -2713590       Sum of Wgt.          26

50%     -1285297                      Mean           -1506294

                        Largest       Std. Dev.       1296883

75%      -716312       102348.8

90%     193708.5       193708.5       Variance       1.68e+12

95%       278560         278560       Skewness      -.5551758

99%       326144         326144       Kurtosis       2.873452

Ukrainian GDP

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

      Percentiles      Smallest

 1%        44132          44132

 5%        50117          50117

10%        52583          52583       Obs                  28

25%      71396.5          60798       Sum of Wgt.          28

50%     104027.5                      Mean           123812.5

                        Largest       Std. Dev.      63599.63

75%       162098         212781

90%       232470         232470       Variance       4.04e+09

95%       232483         232483       Skewness       .7722806

99%       278344         278344       Kurtosis       2.635652

Ukrainian GDP price adjusted

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

      Percentiles      Smallest

 1%        44132          44132

 5%     50408.14       50408.14

10%     50482.44       50482.44       Obs                  28

25%      67803.5        57820.4       Sum of Wgt.          28

50%     84189.57                      Mean           85324.23

                        Largest       Std. Dev.      23917.07

75%     105476.5       114680.3

90%     120745.9       120745.9       Variance       5.72e+08

95%     121217.8       121217.8       Skewness       .2046225

99%     136635.6       136635.6       Kurtosis       2.235272

World GDP (weighted average of GDP of main trade partners)

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

      Percentiles      Smallest

 1%       258141         258141

 5%     263629.1       263629.1

10%     277219.9       277219.9       Obs                  24

25%     302317.6       282125.3       Sum of Wgt.          24

50%     356336.6                      Mean             388661

                        Largest       Std. Dev.      102835.5

75%     486602.6       518659.2

90%     543428.1       543428.1       Variance       1.06e+10

95%     546687.2       546687.2       Skewness       .4268405

99%     576430.3       576430.3       Kurtosis       1.740839

World GDP (weighted average of GDP of main trade partners) price adjusted

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

      Percentiles      Smallest

 1%     228804.3       228804.3

 5%     240722.6       240722.6

10%       250190         250190       Obs                  24

25%     261366.8       255672.7       Sum of Wgt.          24

50%     275815.9                      Mean           291317.2

                        Largest       Std. Dev.      39945.77

75%     329517.1       344883.8

90%     350485.8       350485.8       Variance       1.60e+09

95%     353995.2       353995.2       Skewness       .3992479

99%     363917.5       363917.5       Kurtosis       1.850718

Average Ukrainian interested rate weighted by instruments

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

      Percentiles      Smallest

 1%     7.833333       7.833333

 5%          7.9            7.9

10%            8              8       Obs                  28

25%     8.863333       8.066667       Sum of Wgt.          28

50%     10.86667                      Mean           11.51262

                        Largest       Std. Dev.      2.920107

75%        14.45           15.2

90%     15.46667       15.46667       Variance       8.527023

95%     15.56667       15.56667       Skewness       .2592865

99%         16.9           16.9       Kurtosis       1.584827

3-month LIBOR rate

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

      Percentiles      Smallest

 1%        1.121          1.121

 5%         1.14           1.14

10%     1.164333       1.164333       Obs                  28

25%     1.660333          1.234       Sum of Wgt.          28

50%     2.856418                      Mean           3.129848

                        Largest       Std. Dev.      1.622917

75%     4.957067         5.3581

90%     5.367167       5.367167       Variance       2.633859

95%     5.420933       5.420933       Skewness       .2485689

99%     5.446667       5.446667       Kurtosis       1.529765

Constructed export deflator

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

      Percentiles      Smallest

 1%      .987061        .987061

 5%     .9956205       .9956205

10%     1.000677       1.000677       Obs                  26

25%     1.015186       1.005233       Sum of Wgt.          26

50%     1.044847                      Mean           1.053418

                        Largest       Std. Dev.      .0573561

75%     1.057014       1.115721

90%     1.118299       1.118299       Variance       .0032897

95%     1.155927       1.155927       Skewness       1.716643

99%     1.246825       1.246825       Kurtosis       6.182748

Constructed import deflator

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

      Percentiles      Smallest

 1%     .9657139       .9657139

 5%     .9710832       .9710832

10%      .974046        .974046       Obs                  26

25%     1.009911       .9961987       Sum of Wgt.          26

50%     1.017565                      Mean           1.038353

                        Largest       Std. Dev.      .0669628

75%     1.049467       1.094666

90%     1.113013       1.113013       Variance        .004484

95%     1.135559       1.135559       Skewness       2.397224

99%     1.296846       1.296846       Kurtosis       9.676571

World CPI (weighted average of CPI of main trade partners)

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

      Percentiles      Smallest

 1%      1.00804        1.00804

 5%     1.008258       1.008258

10%      1.00884        1.00884       Obs                  26

25%     1.016501       1.009084       Sum of Wgt.          26

50%     1.021048                      Mean           1.022887

                        Largest       Std. Dev.      .0103381

75%     1.027267       1.036327

90%     1.041123       1.041123       Variance       .0001069

95%     1.043285       1.043285       Skewness       .5923795

99%      1.04515        1.04515       Kurtosis       2.753828

Ukrainian CPI

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

      Percentiles      Smallest

 1%      .984996        .984996

 5%      .987909        .987909

10%      .988889        .988889       Obs                  28

25%      1.00751        .992761       Sum of Wgt.          28

50%     1.027628                      Mean           1.027518

                        Largest       Std. Dev.      .0270688

75%     1.045668       1.053868

90%     1.063272       1.063272       Variance       .0007327

95%     1.073722       1.073722       Skewness       .4823292

99%     1.096941       1.096941       Kurtosis       2.967396

Nominal (official) exchange rate

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

      Percentiles      Smallest

 1%     484.6882       484.6882

 5%     496.2509       496.2509

10%          505            505       Obs                  28

25%          505            505       Sum of Wgt.          28

50%       519.89                      Mean            521.008

                        Largest       Std. Dev.      24.76903

75%     532.9783       533.1833

90%     533.3433       533.3433       Variance       613.5046

95%       533.37         533.37       Skewness       2.254935

99%     620.9491       620.9491       Kurtosis       10.49509

Calculated real exchange rate (based on domestic CPI)

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

      Percentiles      Smallest

 1%     472.1653       472.1653

 5%     475.9911       475.9911

10%     476.1148       476.1148       Obs                  26

25%     491.7587       476.9166       Sum of Wgt.          26

50%     503.3566                      Mean            515.908

                        Largest       Std. Dev.      38.72655

75%     531.8633       548.5403

90%     573.3463       573.3463       Variance       1499.746

95%     608.8777       608.8777       Skewness       1.427165

99%     626.4504       626.4504       Kurtosis       4.627861

Calculated real exchange rate (based on world CPI)

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

      Percentiles      Smallest

 1%     487.0764       487.0764

 5%     496.8704       496.8704

10%     502.8557       502.8557       Obs                  26

25%     523.1577       504.5598       Sum of Wgt.          26

50%     581.8411                      Mean           611.4515

                        Largest       Std. Dev.      111.9205

75%     668.1101         741.77

90%     749.8015       749.8015       Variance        12526.2

95%      823.363        823.363       Skewness       1.068063

99%     920.4633       920.4633       Kurtosis       3.490913

� Source: site of Government Committee of Statistics � HYPERLINK "http://www.ukrstat.gov.ua/" ��http://www.ukrstat.gov.ua/� 


� Source: site of Government Committee of Statistics � HYPERLINK "http://www.ukrstat.gov.ua/" ��http://www.ukrstat.gov.ua/� 


� Over recent years its share began to rise that is why we include this group into our analysis
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		2003		1		5				287542.902902484		228738.993248782		1.0373357543		1.049268069		1.1036396474		1.1533416091				258140.948075633		1.0432848527		1.128216968				1.0525656846		0.9657139313		1.0977665087		1.0119556732		2003Q1				4945953.18		4535307.01		410646.17		533.37				52583		1.037453		1.0431448885				491.7587071311		496.8704364782		5

		2003		2		6				309696.389559881		244743.365906746		1.0182486019		1.0232364177		1.123779528		1.1801411365				277219.877733313		1.0207394632		1.1516155823				1.0006767357		1.0005615078		1.0985094064		1.0125238942		2003Q2				5363708.99		5329785.72		33923.2700000005		533.3433333333				60798		1.008007		1.0514973496				485.6246250408		487.0763567437		6

		2003		3		7				325370.018871628		260135.51207347		1.0138842515		1.0182599644		1.1393823656		1.2016904716				292752.765472549		1.0160697524		1.1701217596				1.0876552908		1.0116922513		1.1947995679		1.024362578		2003Q3				6019312.16		6088470.98		-69158.8200000003		533.18				75812		0.987909		1.0387836951				472.1653573055		502.8556986693		7

		2003		4		8				349878.587261098		273886.495842142		1.0158680802		1.0243159969		1.1574621764		1.2309107734				311882.54155162		1.0200832933		1.1936216581				1.0255840884		1.0215005336		1.2253674257		1.04638692		2003Q4				6751212.98		7067207.3		-315994.320000002		533.1833333333				78151		1.047731		1.0883658797				484.9626351277		504.5598366703		8

		2004		1		9				307490.661538572		327961.630595044		1.0398358373		1.0424110491		1.2035706513		1.2831149906				317726.146066808		1.041122647		1.2427065402				1.1182989312		1.014329824		1.3703270824		1.0613814605		2004Q1				7174344.83		6317140.91		857203.92		533.0433333333				66981		1.022128		1.1124492399				476.1147879627		516.1540463396		9

		2004		2		10				319869.332393175		338585.462000298		1.0194470317		1.0194132221		1.226976528		1.308024387				329227.397196737		1.0194301268		1.2668524858				1.1157204587		1.0132028676		1.528901961		1.0753947394		2004Q2				8365512.28		6811546.98		1553965.3		532.6133333333				78607		1.021147		1.1359742039				476.9166366683		538.3289997171		10

		2004		3		11				338486.4964284		355617.775643907		1.014385772		1.0135239026		1.2446275325		1.3257139814				347052.136036153		1.0139547457		1.2845310901				1.0439395777		1.0946661099		1.5960812675		1.177198176		2004Q3				8291932.63		7552637.49		739295.140000001		531.38				99405		1.011987		1.1495911267				475.9911016101		567.5546960268		11

		2004		4		12				368883.910470765		378069.794797743		1.0176643787		1.0200818753		1.2666131046		1.3523368042				373476.852634254		1.01887241		1.3087732875				1.0457537231		0.9710831996		1.669107928		1.1431573713		2004Q4				8840528.49		8314705.34		525823.150000002		530.64				100120		1.063272		1.2223280565				496.7334532099		561.3462804565		12

		2005		1		13				343148.119802237		362680.798447842		1.031551817		1.0280302537		1.3065770495		1.3902431479				352914.45912504		1.02978953		1.3477610286				1.0570139068		1.0877941587		1.7642702919		1.243519911		2005Q1				8354447.37		7495034.4		859412.97		529.8866666667				88104		1.043605		1.2756276714				503.3975393138		584.5155766896		13

		2005		2		14				349751.296889818		369766.192773396		1.0214119072		1.0205716222		1.334553356		1.4188427047				359758.744831607		1.0209916782		1.3760527945				1.0230886318		1.0099628303		1.805004879		1.2559088889		2005Q2				8580634.74		9058709.13		-478074.390000001		509.8933333333				101707		1.01912		1.3000176725				502.4747127789		581.9467024754		14

		2005		3		15				374243.217988644		393079.959951475		1.0081478231		1.0079328335		1.3454270607		1.4300981476				383661.588970059		1.0080403226		1.3871167028				0.9870610532		1.0443032356		1.7816500169		1.3115497163		2005Q3				8333174.69		9462636.6		-1129461.91		505.1066666667				122861		1.007012		1.3091333964				501.9621280302		586.1255143669		15

		2005		4		16				424914.430194476		438152.74194558		1.0064341384		1.0100843568		1.3540837247		1.4445197676				431533.586070028		1.0082575958		1.3985709518				1.0052330926		0.9961986806		1.7909735565		1.3065640969		2005Q4				9018491.46		10124714.83		-1106223.37		505				128780		1.030298		1.34879752				512.9349669754		581.7354022427		16

		2006		1		17				407964.918088677		547909.778390354		1.0256059921		1.0231404879		1.3887563818		1.4779466599				477937.348239516		1.0243724982		1.4326576199				0.9956205564		1.2968458888		1.7831300888		1.6944122775		2006Q1				7987076.2		9756289.8		-1769213.6		505				106348		1.027125		1.3853836528				514.3132296743		645.295588468		17

		2006		2		18				428308.179188037		562227.617800477		1.0251581319		1.0225928326		1.423694898		1.5113376613				495267.898494257		1.0238746788		1.4668618604				1.0369990113		1.032303727		1.8491041391		1.7491481091		2006Q2				9376134.7		10526301.8		-1150167.1		505				126319		1.001981		1.3881280978				503.3155862192		652.0859039051		18

		2006		3		19				453954.580443245		583363.88537005		1.0087688036		1.0089118162		1.4361789989		1.5248064248				518659.232906647		1.0088403073		1.4798293701				1.0494703681		0.9740460015		1.9405800016		1.7037507217		2006Q3				10531919.6		11673314.8		-1141395.2		505				152406		1.02918		1.4286336757				513.4631628544		653.5174835424		19

		2006		4		20				477284.376706002		609571.719000933		1.008597056		1.009572003		1.4485259101		1.5394018765				543428.047853468		1.0090844118		1.4932727495				1.0537883896		1.0099112639		2.0449606748		1.7206370447		2006Q4				10472573.9		13078584.7		-2606010.8		505				159080		1.053868		1.5055913145				536.250872767		668.1100830681		20

		2007		1		21				441248.951434655		512099.351203128		1.0242615501		1.0211463335		1.483669394		1.5719545819				476674.151318892		1.0227027556		1.5271741557				1.0257488895		1.1355594063		2.0976161412		1.953885581		2007Q1				10726450.5		12951652.2		-2225201.7		505				137648		1.013052		1.5252422923				531.1905303644		705.056721641		21

		2007		2		22				471875.646008218		538509.153746643		1.0168642292		1.0161372453		1.5086903347		1.5973215986				505192.399877431		1.0165006722		1.5523735559				1.1069788644		1.0141586065		2.3220167339		1.981549878		2007Q2				12386039.1		14354487.6		-1968448.5		505				165116		1.028132		1.5681504085				537.2686878426		734.9181817038		22

		2007		3		23				516529.38810435		576844.942307273		1.0235886268		1.0186250479		1.544278268		1.6270717898				546687.165205811		1.0211038213		1.5851345701				1.0477473223		1.0137802396		2.4328868154		2.0088561101		2007Q3				12540956.1		15040079.1		-2499123		505				197400		1.042526		1.6348375728				548.540279991		741.7700277433		23

		2007		4		24				549544.231070369		603316.429060136		1.0287138325		1.0258222834		1.5886204154		1.6690864988				576430.330065252		1.0272670406		1.6283564988				1.0529330874		1.0240472801		2.5616670258		2.0571636357		2007Q4				13594617.9		18323704.1		-4729086.2		505				212781		1.073722		1.7553610683				573.3463094299		749.8015220579		24

		2008		1		25				502324.359244486		620689.163913476		1.0355564663		1.0303069319		1.6451061437		1.7196713896				561506.761578981		1.0329283642		1.6819756147				1.1559268897		1.1130127317		2.9610997976		2.2896493176		2008Q1				13790125		18805578.2		-5015453.2		505				186635		1.096941		1.9255275257				608.8777264622		823.363031938		25

		2008		2		26				512208.569826606		638460.276608273		1.0231135413		1.0233401605		1.6831303725		1.7598087959				575334.42321744		1.0232268446		1.7210426009				1.246824649		1.0494667103		3.6919722159		2.4029107372		2008Q2				18752056.5		23581772.8		-4829716.3		496.2508888889				232470		1.052758		2.0271145069				626.4504307369		920.4632666344		26

		2008		3		27																																		2008Q3				21020123.9		25458039.3		-4437915.4		484.6881684588				278344		1.004939		2.0371264254								27

		2008		4		28																																		2008Q4				13440197.4		17689055.4		-4248858.00000001		620.9490716846						1.0517132735		2.1424729014								28
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										foreign deflators.xls										ukraine deflators.xls

										import GDP		export GDP		import cpi		export cpi				export deflator		import deflator				export vol		import vol				ner				gdp

		2002		1		1				283491.547707662		243766.627259939		1.0376808173		1.0526732659						1.0557696618				3873077.83		3546933.86				531.8633333333				44132

		2002		2		2				306298.003273034		257952.624343576		1.0225612329		1.0289520525						1.0027757376				4256781.69		4102110.5				532.82				50117

		2002		3		3				307519.610906253		257502.513775431		1.011214034		1.0234295248						1.0236903806				4627722.63		4395548.31				532.9133333333				65067

		2002		4		4				347226.65		300722.76		1.0289056084		1.0438027196				1.0086708687		1.0207997454				5199512.7		4932241.84				533.1				66494

		2003		1		5				287542.902902484		228738.993248782		1.0373357543		1.049268069				1.0525656846		0.9657139313				4945953.18		4535307.01				533.37				52583

		2003		2		6				309696.389559881		244743.365906746		1.0182486019		1.0232364177				1.0006767357		1.0005615078				5363708.99		5329785.72				533.3433333333				60798

		2003		3		7				325370.018871628		260135.51207347		1.0138842515		1.0182599644				1.0876552908		1.0116922513				6019312.16		6088470.98				533.18				75812

		2003		4		8				349878.587261098		273886.495842142		1.0158680802		1.0243159969				1.0255840884		1.0215005336				6751212.98		7067207.3				533.1833333333				78151

		2004		1		9				307490.661538572		327961.630595044		1.0398358373		1.0424110491				1.1182989312		1.014329824				7174344.83		6317140.91				533.0433333333				66981

		2004		2		10				319869.332393175		338585.462000298		1.0194470317		1.0194132221				1.1157204587		1.0132028676				8365512.28		6811546.98				532.6133333333				78607

		2004		3		11				338486.4964284		355617.775643907		1.014385772		1.0135239026				1.0439395777		1.0946661099				8291932.63		7552637.49				531.38				99405

		2004		4		12				368883.910470765		378069.794797743		1.0176643787		1.0200818753				1.0457537231		0.9710831996				8840528.49		8314705.34				530.64				100120

		2005		1		13				343148.119802237		362680.798447842		1.031551817		1.0280302537				1.0570139068		1.0877941587				8354447.37		7495034.4				529.8866666667				88104

		2005		2		14				349751.296889818		369766.192773396		1.0214119072		1.0205716222				1.0230886318		1.0099628303				8580634.74		9058709.13				509.8933333333				101707

		2005		3		15				374243.217988644		393079.959951475		1.0081478231		1.0079328335				0.9870610532		1.0443032356				8333174.69		9462636.6				505.1066666667				122861

		2005		4		16				424914.430194476		438152.74194558		1.0064341384		1.0100843568				1.0052330926		0.9961986806				9018491.46		10124714.83				505				128780

		2006		1		17				407964.918088677		547909.778390354		1.0256059921		1.0231404879				0.9956205564		1.2968458888				7987076.2		9756289.8				505				106348

		2006		2		18				428308.179188037		562227.617800477		1.0251581319		1.0225928326				1.0369990113		1.032303727				9376134.7		10526301.8				505				126319

		2006		3		19				453954.580443245		583363.88537005		1.0087688036		1.0089118162				1.0494703681		0.9740460015				10531919.6		11673314.8				505				152406

		2006		4		20				477284.376706002		609571.719000933		1.008597056		1.009572003				1.0537883896		1.0099112639				10472573.9		13078584.7				505				159080

		2007		1		21				441248.951434655		512099.351203128		1.0242615501		1.0211463335				1.0257488895		1.1355594063				10726450.5		12951652.2				505				137648

		2007		2		22				471875.646008218		538509.153746643		1.0168642292		1.0161372453				1.1069788644		1.0141586065				12386039.1		14354487.6				505				165116

		2007		3		23				516529.38810435		576844.942307273		1.0235886268		1.0186250479				1.0477473223		1.0137802396				12540956.1		15040079.1				505				197400

		2007		4		24				549544.231070369		603316.429060136		1.0287138325		1.0258222834				1.0529330874		1.0240472801				13594617.9		18323704.1				505				212781

		2008		1		25								1.0355564663		1.0303069319				1.1559268897		1.1130127317				13790125		18805578.2				505				186635

		2008		2		26								1.0231135413		1.0233401605				1.246824649		1.0494667103				18752056.5		23581772.8				496.2508888889				232470

		2008		3		27																				21020123.9		25458039.3				484.6881684588				278344

		2008		4		28																				13440197.4		17689055.4				620.9490716846





Лист2

										foreign deflators.xls																						ukraine deflators.xls

										import GDP		export GDP		import cpi		export cpi		inf ex		inf im				av gdp		av cpi		av inf				export deflator		import deflator		ex_inf		im_inf						export vol		import vol		tb		ner				gdp		cpi		inf				rer		rer2		time

		2002		1		1				283491.547707662		243766.627259939		1.0376808173		1.0526732659		1		1				263629.0874838		1.045150159		1				1.0118617289		1.0557696618		1		1		2002Q1				3873077.83		3546933.86		326143.97		531.8633333333				44132		0.988889		1				531.8633333333		531.8633333333		1

		2002		2		2				306298.003273034		257952.624343576		1.0225612329		1.0289520525		1.0225612329		1.0289520525				282125.313808305		1.0257516656		1.0257516656				1.0151862019		1.0027757376		1.0151862019		1.0027757376		2002Q2				4256781.69		4102110.5		154671.19		532.82				50117		0.992761		0.992761				514.7573164115		523.1576523256		2

		2002		3		3				307519.610906253		257502.513775431		1.011214034		1.0234295248		1.0340282693		1.0530599101				282511.062340842		1.0173034445		1.0435007026				1.0185106749		1.0236903806		1.0339779837		1.0265318765		2002Q3				4627722.63		4395548.31		232174.32		532.9133333333				65067		0.984996		0.977865614				498.4096931544		525.1086482848		3

		2002		4		4				347226.65		300722.76		1.0289056084		1.0438027196		1.0639174855		1.0991867981				323974.705		1.0363273963		1.0814083661				1.0086708687		1.0207997454		1.0429434711		1.0478834782		2002Q4				5199512.7		4932241.84		267270.86		533.1				66494		1.028246		1.0054864061				494.5230389475		514.1587218981		4

		2003		1		5				287542.902902484		228738.993248782		1.0373357543		1.049268069		1.1036396474		1.1533416091				258140.948075633		1.0432848527		1.128216968				1.0525656846		0.9657139313		1.0977665087		1.0119556732		2003Q1				4945953.18		4535307.01		410646.17		533.37				52583		1.037453		1.0431448885				491.7587071311		496.8704364782		5

		2003		2		6				309696.389559881		244743.365906746		1.0182486019		1.0232364177		1.123779528		1.1801411365				277219.877733313		1.0207394632		1.1516155823				1.0006767357		1.0005615078		1.0985094064		1.0125238942		2003Q2				5363708.99		5329785.72		33923.2700000005		533.3433333333				60798		1.008007		1.0514973496				485.6246250408		487.0763567437		6

		2003		3		7				325370.018871628		260135.51207347		1.0138842515		1.0182599644		1.1393823656		1.2016904716				292752.765472549		1.0160697524		1.1701217596				1.0876552908		1.0116922513		1.1947995679		1.024362578		2003Q3				6019312.16		6088470.98		-69158.8200000003		533.18				75812		0.987909		1.0387836951				472.1653573055		502.8556986693		7

		2003		4		8				349878.587261098		273886.495842142		1.0158680802		1.0243159969		1.1574621764		1.2309107734				311882.54155162		1.0200832933		1.1936216581				1.0255840884		1.0215005336		1.2253674257		1.04638692		2003Q4				6751212.98		7067207.3		-315994.320000002		533.1833333333				78151		1.047731		1.0883658797				484.9626351277		504.5598366703		8

		2004		1		9				307490.661538572		327961.630595044		1.0398358373		1.0424110491		1.2035706513		1.2831149906				317726.146066808		1.041122647		1.2427065402				1.1182989312		1.014329824		1.3703270824		1.0613814605		2004Q1				7174344.83		6317140.91		857203.92		533.0433333333				66981		1.022128		1.1124492399				476.1147879627		516.1540463396		9

		2004		2		10				319869.332393175		338585.462000298		1.0194470317		1.0194132221		1.226976528		1.308024387				329227.397196737		1.0194301268		1.2668524858				1.1157204587		1.0132028676		1.528901961		1.0753947394		2004Q2				8365512.28		6811546.98		1553965.3		532.6133333333				78607		1.021147		1.1359742039				476.9166366683		538.3289997171		10

		2004		3		11				338486.4964284		355617.775643907		1.014385772		1.0135239026		1.2446275325		1.3257139814				347052.136036153		1.0139547457		1.2845310901				1.0439395777		1.0946661099		1.5960812675		1.177198176		2004Q3				8291932.63		7552637.49		739295.140000001		531.38				99405		1.011987		1.1495911267				475.9911016101		567.5546960268		11

		2004		4		12				368883.910470765		378069.794797743		1.0176643787		1.0200818753		1.2666131046		1.3523368042				373476.852634254		1.01887241		1.3087732875				1.0457537231		0.9710831996		1.669107928		1.1431573713		2004Q4				8840528.49		8314705.34		525823.150000002		530.64				100120		1.063272		1.2223280565				496.7334532099		561.3462804565		12

		2005		1		13				343148.119802237		362680.798447842		1.031551817		1.0280302537		1.3065770495		1.3902431479				352914.45912504		1.02978953		1.3477610286				1.0570139068		1.0877941587		1.7642702919		1.243519911		2005Q1				8354447.37		7495034.4		859412.97		529.8866666667				88104		1.043605		1.2756276714				503.3975393138		584.5155766896		13

		2005		2		14				349751.296889818		369766.192773396		1.0214119072		1.0205716222		1.334553356		1.4188427047				359758.744831607		1.0209916782		1.3760527945				1.0230886318		1.0099628303		1.805004879		1.2559088889		2005Q2				8580634.74		9058709.13		-478074.390000001		509.8933333333				101707		1.01912		1.3000176725				502.4747127789		581.9467024754		14

		2005		3		15				374243.217988644		393079.959951475		1.0081478231		1.0079328335		1.3454270607		1.4300981476				383661.588970059		1.0080403226		1.3871167028				0.9870610532		1.0443032356		1.7816500169		1.3115497163		2005Q3				8333174.69		9462636.6		-1129461.91		505.1066666667				122861		1.007012		1.3091333964				501.9621280302		586.1255143669		15

		2005		4		16				424914.430194476		438152.74194558		1.0064341384		1.0100843568		1.3540837247		1.4445197676				431533.586070028		1.0082575958		1.3985709518				1.0052330926		0.9961986806		1.7909735565		1.3065640969		2005Q4				9018491.46		10124714.83		-1106223.37		505				128780		1.030298		1.34879752				512.9349669754		581.7354022427		16

		2006		1		17				407964.918088677		547909.778390354		1.0256059921		1.0231404879		1.3887563818		1.4779466599				477937.348239516		1.0243724982		1.4326576199				0.9956205564		1.2968458888		1.7831300888		1.6944122775		2006Q1				7987076.2		9756289.8		-1769213.6		505				106348		1.027125		1.3853836528				514.3132296743		645.295588468		17

		2006		2		18				428308.179188037		562227.617800477		1.0251581319		1.0225928326		1.423694898		1.5113376613				495267.898494257		1.0238746788		1.4668618604				1.0369990113		1.032303727		1.8491041391		1.7491481091		2006Q2				9376134.7		10526301.8		-1150167.1		505				126319		1.001981		1.3881280978				503.3155862192		652.0859039051		18

		2006		3		19				453954.580443245		583363.88537005		1.0087688036		1.0089118162		1.4361789989		1.5248064248				518659.232906647		1.0088403073		1.4798293701				1.0494703681		0.9740460015		1.9405800016		1.7037507217		2006Q3				10531919.6		11673314.8		-1141395.2		505				152406		1.02918		1.4286336757				513.4631628544		653.5174835424		19

		2006		4		20				477284.376706002		609571.719000933		1.008597056		1.009572003		1.4485259101		1.5394018765				543428.047853468		1.0090844118		1.4932727495				1.0537883896		1.0099112639		2.0449606748		1.7206370447		2006Q4				10472573.9		13078584.7		-2606010.8		505				159080		1.053868		1.5055913145				536.250872767		668.1100830681		20

		2007		1		21				441248.951434655		512099.351203128		1.0242615501		1.0211463335		1.483669394		1.5719545819				476674.151318892		1.0227027556		1.5271741557				1.0257488895		1.1355594063		2.0976161412		1.953885581		2007Q1				10726450.5		12951652.2		-2225201.7		505				137648		1.013052		1.5252422923				531.1905303644		705.056721641		21

		2007		2		22				471875.646008218		538509.153746643		1.0168642292		1.0161372453		1.5086903347		1.5973215986				505192.399877431		1.0165006722		1.5523735559				1.1069788644		1.0141586065		2.3220167339		1.981549878		2007Q2				12386039.1		14354487.6		-1968448.5		505				165116		1.028132		1.5681504085				537.2686878426		734.9181817038		22

		2007		3		23				516529.38810435		576844.942307273		1.0235886268		1.0186250479		1.544278268		1.6270717898				546687.165205811		1.0211038213		1.5851345701				1.0477473223		1.0137802396		2.4328868154		2.0088561101		2007Q3				12540956.1		15040079.1		-2499123		505				197400		1.042526		1.6348375728				548.540279991		741.7700277433		23

		2007		4		24				549544.231070369		603316.429060136		1.0287138325		1.0258222834		1.5886204154		1.6690864988				576430.330065252		1.0272670406		1.6283564988				1.0529330874		1.0240472801		2.5616670258		2.0571636357		2007Q4				13594617.9		18323704.1		-4729086.2		505				212781		1.073722		1.7553610683				573.3463094299		749.8015220579		24

		2008		1		25				502324.359244486		620689.163913476		1.0355564663		1.0303069319		1.6451061437		1.7196713896				561506.761578981		1.0329283642		1.6819756147				1.1559268897		1.1130127317		2.9610997976		2.2896493176		2008Q1				13790125		18805578.2		-5015453.2		505				186635		1.096941		1.9255275257				608.8777264622		823.363031938		25

		2008		2		26				512208.569826606		638460.276608273		1.0231135413		1.0233401605		1.6831303725		1.7598087959				575334.42321744		1.0232268446		1.7210426009				1.246824649		1.0494667103		3.6919722159		2.4029107372		2008Q2				18752056.5		23581772.8		-4829716.3		496.2508888889				232470		1.052758		2.0271145069				626.4504307369		920.4632666344		26

		2008		3		27																																		2008Q3				21020123.9		25458039.3		-4437915.4		484.6881684588				278344		1.004939		2.0371264254								27

		2008		4		28																																		2008Q4				13440197.4		17689055.4		-4248858.00000001		620.9490716846						1.0517132735		2.1424729014								28
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