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PREFACE 
 
 

Continuing the long-standing tradition of cooperation in the field of applied 
research on the social and economic dimensions of the transformation process in the 
Central and East European (CEE) countries, the 17th Ukrainian-Polish-Slovak 
Scientific Seminar was held in Lviv on September 22─24, 2010. It was for the first 
time that our institution, the Lviv Academy of Commerce, has hosted this kind of 
event, though our researchers used to attend almost all previous seminars in Poland, the 
Slovak Republic and Ukraine. It was a great pleasure for us to be organizers of a 
meeting for respectable and tightly-knit group of researchers from the Cracow 
University of Economics, the University Economics in Bratislava, the Kyiv National 
University of Economics, the the Lviv National University, the Odessa State 
University of Economics, and the Donetsk National University, with many academic 
spillovers to be expected. First, it is a matter of continuation of the research on the 
most interesting faucets of the transformation process. Second, regular meetings of the 
researchers from three neighboring countries strengthen the fabric of academic 
cooperation and contribute to the level of research activities. Third, it is a convenient 
way to bring together experienced and young researchers, thus creating solid 
foundations for future fruitful research strategies and achievements.  

As the 17th Ukrainian-Polish-Slovak Scientific Seminar was focused upon the 
contemporary problems of transformation process, participants have covered several 
relevant socio-economic problems, which are divided in this volume into four chapters. 
Multi-dimensional macro- and microeconomic issues are discussed in Chapter 1. Next 
Chapter 2 contains papers on economic policy in transformation economies. Papers 
that illustrate the use of quantitative methods in social research are collected in Chapter 
3. Regional issues in statistical research are the subject of papers in Chapter 4.  

In the opening paper, Józef Pociecha and Barbara Pawełek discuss the problem of 
corporate bankruptcy predictions within the business cycle framework, which is of 
particular interest for present post-crisis economic environment. It is argued that it is 
insufficient to base bankruptcy predictions on the company’s financial results, as 
business cycle-related factors should be counted for as well. For Poland, empirical 
findings confirm that the intensity of business failures depend on world economic 
trends, with regional and branch effects having effects of their own. The paper by Eva 
Sodomová and Soňa Coss continues on the discussion of changes in growth and 
employment in the economy, with a focus upon start-ups, dissolutions and lives of 
business entities. Based on the Slovak Republic data over the 2002─2007 period, basic 
definitions, absolute and relative indicators of business demography are presented.  

Anna Malina and Dorota Mierzwa compare Polish and Ukrainian growth paths after 
1990. As modern Ukraine follows the Poland’s growth path with a lag of 5 to 6 years, 
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it is shown that significant differences in the GDP growth rates could be explained 
mainly by political factors and longer transformation decline in output. Foreign direct 
investments (FDI) are another important macroeconomic factor to be counted for. As 
established by Marcin Salamaga, the effects of FDI (and the GDP gap) on the trade 
level is diversified with regard to the direction and intensity, being dependent on the 
country- and trade-specific characteristics.  

Utilizing the multidimensional Bühlmann─Straub credibility model, Erik and 
Tatiana Šoltés calculate credibility estimators for a portfolio of motor vehicle third 
party liability insurance, which is divided into eight risk groups. Viera 
Pacáková and Ľubica Sipková model loss distributions in non-life insurance using 
quantile functions as an appropriate and flexible approach for the distributional 
modeling aimed at obtaining well-fitted tails.  

Sergii Vashchaiev describes some aspects of efficiency estimation of the 
small-scale industrial enterprises activity and calculates the coefficients of the 
production function for small-scale industrial enterprises of Ukraine. It is 
argued that creation of conditions for more effective labor utilization should 
become a policy priority. Ivan Kopych, Mariya Sulym and Oksana Pentsak propose 
the statistical model and the computational algorithm of net present value of the 
investment project for the fuzzy set values of discount interest rate.   

Three papers deal with the Ukraine’s banking problems. Based on the data for three 
Ukrainian banks (Pryvatbank, State Saving Bank of Ukraine and Kredobank), Vasyl 
Yeleyko, Roman Bondar and Maria Demchyshyn provide with a general statistical 
overview of bank activity in 2004─2009. Anatoliy Pylyavskyj, Yuriy Matsiv and Olga 
Vovchak analyze the functioning of Ukrainian banks with the non-parametric DEA 
method. It is argued that the considerable mean scale inefficiency is observed, but there 
are reasons to suppose that the Ukrainian banks have considerably increased their scale 
efficiency in the way of 2008─2009 financial crisis adjustment. Yulia Semenichenko 
presents her conceptual view on technology of complex analysis of banking activity.  

Several other faucets of economic situation in Ukraine are analyzed in Chapter 2. 
Ihor and Dmitriy Mantsurov discuss economic and social indicators of Ukraine’s 
stability and competitiveness over the 2008─2009 financial crisis period. As there are 
signs of economic recovery since the beginning of 2010, the issue of fiscal discipline is 
brought at the forefront of economic policy debate. Myroslava Czech elaborates on 
non-inflationary demand policies in Ukraine as a solution to economic growth 
problems. It is confirmed that appreciation of the hryvna brings about an increase in 
either private consumption or investments, while contributing to a deceleration in 
inflation. An increase in government expenditure or money supply contributes to the 
long-term expansion of domestic demand, as measured by the retail trade volume, but 
at the expense of ‘crowding out’ of private investments.  

Victor Shevchuk studies the relationship between capital flows, as proxied by the 
London Inter-bank Offered Rate (LIBOR), and fiscal policy in the CEE countries. It is 
established that the relationship between both indicators, LIBOR and the budget 
balance, is quite heterogeneous across different groups of countries. Roman Kopych 
considers theoretical foundations and modern applied approaches for identification of 
fiscal sustainability with the use of statistical tests and recursive algorithms. Empirical 
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estimates of fiscal sustainability for the CEE countries and Ukraine suggest that on the 
eve of the 2008─2009 world financial crisis most of the countries (except Hungary) 
have been able to increase the budget deficit and accumulate extra government debt 
liabilities.  

Chapter 3 presents papers on quantitative methods in social research. Antonina 
Sidorova reports on structural transformations in the field of services of Ukraine. 
Several directions of the development of service sector are outlined. Valeria 
Nesterenko deals with the issue of quality of employment measurement in Ukraine. In 
order to improve labor market conditions, several measures are proposed, as tightening 
of job safety requirements, activation of social dialogue procedures, and introduction 
of skill-enhancing practices.  

Michał Major proposes a simple method for the assessment of product design 
quality by quantitative and qualitative criteria. Design quality is measured as the level 
of compliance between a set of performance properties taken into consideration in the 
design or realised in the product prototype and the collection of consumers’ 
expectations and prefrences. It is argued that proper assessment of the quality of ready 
made products or designed products is a perfect “weapon” for producers to increase 
competitiveness on the market.  

Regional issues in statistical research are discussed in Chapter 4. Barbara Podolec, 
Paweł Ulman and Agnieszka Wałęga present findings on regional diversification of 
food consumption in Poland. Assuming a permanent pattern of consumer preferences, 
it is established that there are significant territorial differences (in terms of actual 
consumption) in households’ diet, while similarities between structures of actual and 
pattern consumption for individual product groups in Poland’s voivodships are very 
strong.  

Two articles refer to specific regional issues in Ukraine. Zoya Baranik and Yuriy 
Kowalewski outline methodological principles of preparation of the information data 
set allowing for the complex statistical analysis of labor market on national and 
regional levels. Anatoliy Pidgornyj and Ekaterina Vitkovskaia describe methodological 
approaches to the construction of mortality tables differentiated by causes of death at 
the regional level. Based on the proposed method, the system of regional mortality 
tables is elaborated.  

Many important findings in this volume indicate that there are a lot of fruitful 
activities in studying transformation effects in which researchers from Poland, the 
Slovak Republic and Ukraine are engaged and cooperate closely. However, there is 
much more to be learned from studying the many topics already presented for this 
volume. Looking forward towards the future meetings, I hope that participants of next 
Polish-Slovak-Ukrainian seminars will continue their research on many threads 
elaborated in present research contributions.  

 
 

 Victor Shevchuk 
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Józef Pociecha, Barbara Pawełek 
Cracow University of Economics 

BANKRUPTCY PREDICTION AND BUSINESS CYCLE 

Abstract 

The paper discusses the problem of corporate bankruptcy predictions in changing 
business cycles. Bankruptcy prediction is dependent on the quality of corporate 
management, the company’s efficient operations as well as other internal 
microeconomic and external macroeconomic factors reflected in a given business 
cycle. The current bankruptcy prediction models are exclusively based on the 
company’s internal factors – financial factors. The main conclusion of the above 
considerations is the necessity of including business cycle-related external factors 
which have an impact on the company’s financial standing. The empirical research 
confirms the necessity of considering changing business cycles in developing corporate 
bankruptcy prediction models. The results of the analysis confirm a considerable 
impact of world economic trends on the intensity of business failures. In respect to 
Poland’s economy, differences in corporate failure rates are affected by specific 
regions and industries. The conclusions formulated on the basis of the conducted 
analysis indicate that prediction models should be based on the measuring factors 
reflecting business cycle changes. 

Кeywords: business cycles, corporate bankruptcy prediction   

JEL classification: C38; D22; E37; M21 

1. The company’s bankruptcy and its prediction 

The paper discusses the current problem which is of key significance to the further 
development of the Polish economy – bankruptcy prediction in changing business 
cycles. Presently, in the situation of the global disturbances in both micro- and 
macroeconomic financial stability, corporate bankruptcy prediction is an issue of key 
significance both in its theoretical and practical dimension. Therefore, correct 
predictions resulting from early warning models are of major importance. 

Bankruptcy is inherent in a free market economy. It is a tool for the economic 
purge which eliminates economically ineffective entities as well as the ones which 
cannot successfully operate on the market. Bankruptcy prediction methods enable 
company boards to make possible improvement efforts, counteracting the negative 
consequences of the predicted scenarios. On the other hand, bankruptcy leads to a 
number of negative consequences – the social costs of this phenomenon. Such costs 
mainly involve the loss of jobs and at least part of employees’ income in a bankrupt 
company. The company’s owners and shareholders also suffer specific losses. Also, the 
company’s bankruptcy implies the management’s failure, except the cases of 
intentional corporate failures. In the light of all those negative consequences, the 
knowledge of possible threats to the company’s survival is highly valued by business 
practice. 
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The issue of bankruptcy prediction is usually discussed from different points of 
view demonstrated by the following entities (Pociecha 2007): 

1) company management, which constitutes the basis for economic decisions,  
2) the bank – in the lending decision process,  
3) the auditors – in the process of auditing financial statements,  
4) the investor and financial analyst ─ in the process of making investment 

decisions on the capital market,  
5) government institutions and economic organizations which assess the 

economy’s condition. 
The development of a static model for bankruptcy prediction is a useful tool for 

assessing the likelihood of the company’s failure. Such a model is part of the early 
warning system for predicting the company’s economic and financial standing. Most of 
bankruptcy prediction procedures and models may be viewed as broadly understood 
data classification methods (Pociecha 2006).  

Many types of bankruptcy prediction models have been formulated by the business 
theory and practice. A detailed classification is presented by McKee (2000), who 
defines the following types of procedures and models: one-dimensional ratio models, a 
multi-dimensional discriminant analysis, linear regression models, logit and probit 
models, decision trees, hazard models, expert systems, mathematical programming, 
neural networks and the application of fuzzy and  rough sets. 

Among the above defined types, one-dimensional ratio models, directly derived 
from the ratio analysis, are the oldest ones. On the other hand, the most commonly 
applied bankruptcy prediction tools are multidimensional discriminant analysis models, 
mainly based on Fisher multidimensional discriminant linear function (Fisher 1936)1. 
Logit models are also commonly used, for example Ohlson (1980), Strąk and Stępień 
(2000), Gruszczyński (2001, 2003), Wędzki (2005). Artificial neural network models, 
on the other hand, are contemporary non-parameter methods, as developed by Bell et 
al. (1990), Odom and Sharda (1990), Sharda and Wilson (1994), Michaluk (2000), 
Korol and Prusak (2005), Prusak (2005).  

Pociecha (2010b) presents the test results of the effectiveness of Polish selected 
prediction models one year before the event of a failure, conducted on the sample of 31 
companies, and based on 2002–2007 financial data. The comparative analysis does not 
lead to any clear-cut conclusions as to the effectiveness of the particular bankruptcy 
prediction models. Some authors are in favor of neural networks; they claim that they 
are more flexible and demonstrate the highest potential for correct classifications. 
However, there is enough evidence to claim that the classical linear discriminant 
function may be more effective than complex neural networks. In closing, it may be 
stated that the correctness of bankruptcy predictions is not dependent on the type of a 
prediction model. The level of correctness may be raised by the inclusion of the 
external factors that affect the company’s financial standing. The current prediction 
models do not consider their possibly significant impact.  

  

                                                
1 For a more detailed analysis, see: Altman (1968), Mączyńska (1994), Gajdka and Stos (1996), Hadasik 
(1998), Hołda (2001, 2006), and Pociecha (2007).  
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2. The sources of errors in bankruptcy prediction 
Since it is hardly possible to determine the most appropriate models for predicting 

bankruptcy, two fundamental questions should be posed: (1) what is the reliability of 
bankruptcy prediction for a specific company? 

In a statistical sense, an answer to this question is offered by the prediction error.  
However, does it comply with the classical methods for defining and calculating the 
average prediction error? This leads to another question: (2) what is the nature of errors 
committed in the process of predicting the corporate failure? 

In this context, the sources of errors in the bankruptcy prediction process should be 
investigated. One of them is the value-related character of financial ratios. Of course, 
national and international accounting standards are available, but the measurement of 
financial values is still far from being unified. Such problems occur both at the national 
and international level. For example, the annual reports published by listed companies 
are either only non-consolidated or both non-consolidated and consolidated. In the 
latter case, consolidated reports are usually available for shorter periods of time than 
the non-consolidated ones. Additionally, reports comply with different accounting 
standards. Some of the annual reports of listed companies refer to the Act on 
accounting, the others comply with IAS or Polish accounting standards. The accuracy 
of measuring financial ratios as variables classifying bankrupts and non-bankrupts is 
limited.   

Another possible source of errors is a method for selecting samples. In the classical 
approach population samples are randomized, and because the populations of 
companies are not very large, selection would require independent random samples. In 
practice, the investigated populations are not based on random samples. Information on 
insolvent companies is based on all the failures filed by court registers in a given 
period of time, so the analysis covers the entire population, not specific samples. The 
events of failures are matched with well performing companies with similar parameters 
on the basis of non-randomized methods. Therefore, this is not the case of randomized 
selection in the classical sense, and  consequently, sampling errors. The tested 
classification error does not result from the application of random samples. 

Errors in bankruptcy prediction are often caused by the cases of so called strategic 
bankruptcy. The management boards or owners of well-performing companies may 
intentionally drive their companies into bankruptcy after protecting their assets in tax 
havens. None of bankruptcy prediction models considers the case of management 
boards intentionally driving their companies into bankruptcy.  

Other errors may be caused by the instability of the investigated populations. The 
populations of bankrupts and well-performing companies in the periods of economic 
boom are not identical with the same populations at the time of the economic crisis. 
Therefore, the prediction error may result from the fact that the model is based on the 
data from the period of the economic boom, while the prediction itself is developed for 
the company in recession. It should be considered, then, whether the inclusion of 
business cycle factors into prediction models raises their prediction ability.  

The above considerations lead to the conclusion that the bankruptcy prediction 
process should not solely rely on the historical financial ratios. Changes to the 
company’s economic environment have a significant impact on its current financial 
standing and its ability to operate as a going concern. The correctness of bankruptcy 



 

 12 

predictions heavily relies on the company’s rapidly changing business environment. 
Business cycle factors should also be included in the bankruptcy prediction process.  

3. Business cycle as a corporate bankruptcy determinant 

Poland’s statistical public data includes much information on business cycles. The 
Central Statistical Office (GUS) started its analyses of business cycles in 1992, 
focusing on the industrial sector. In 1993, similar programmes were launched for 
construction and trade, and since 2003 – for services. Research is conducted monthly 
on the basis of the questionnaire method (Badanie koniunktury gospodarczej 2009). 
The survey is divided into a diagnostic and prognostic part. The diagnostic part refers 
to the company’s general economic standing, its order portfolio (including foreign 
partners), the current output and the results over the last three months as well as the 
inventory of ready products. The prognostic part refers to the projections of the 
previously analyzed values. The size of the samples: 3,500 industrial plants; 
construction ─ 5,000; trade ─ 5,000; services ─ 5,550 companies. The results of 
research are published on a monthly basis in Current Information – Introductory 
Results and The Statistical Bulletin. 

The gathered information is a basis for calculating the following business cycle 
indicators (according to “PKD 2007”) for industrial plants, construction, trade and 
services as well as business cycle indicators resulting from the company’s size: small, 
medium-sized and large companies; simple indicators: business cycle mirror, barrier 
indicators; complex indicators: the indicator of the general business cycle environment, 
the Economic Sentiment Indicator (ESI), the Synthetic Indicator (SI). 

Business cycles are subject to considerable seasonal changes. For this reason, the 
seasonal fluctuations of business cycle indicators should be leveled to eliminate the 
impact of natural phenomena on the business cycle. The elimination of seasonal 
changes from business cycle time series, in accordance with Eurostat 
recommendations, is based on the TRAMO-SEATS method. The relevant time series, 
following the elimination of seasonal changes, are published monthly in the Statistical 
Bulletin of the Central Statistical Office (GUS).  

The leveled time series of business cycle indicators are the basis for predicting 
their future values. Predicting business cycles is a very useful and fascinating activity, 
but it is also difficult and risky. Its objective is to determine the lengths of business 
cycles, the lengths of the phases of decline and growth as well as the turning points 
(Lubiński 2004). Developing short-term economic forecasts is an easier task. The 
Central Statistical Office applies so called Composite Leading Indicators (CLI) in 
accordance with Eurostat’s methodology. The detailed analysis of business cycles is 
presented in (Badanie koniunktury gospodarczej 2009). 

The above considerations lead to the conclusion that bankruptcy prediction models, 
apart from internal financial factors, should also include business cycle external factors 
which have an impact of the company’s financial standing.  

The further part of the paper presents the selected results of empirical 
investigations by international, national, regional and industry levels.  
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3.1. The international level 

The starting point for the considerations is the following research question: are 
there any differences in the intensity of corporate failures in world economies? The 
answer is based on the values of failure ratios for the selected world economies.  

The failure ratio provides information on the share of the companies which declare 
insolvency in the total number of companies operating on the market in a given year. 
The numbers of business failures in world major economies is taken into account by 
Insurance Company Euler Hermes SA (www.eulerhermes.pl) in the calculating of the 
Global Insolvency Index (GII). This ratio is a weighted average of insolvency ratios 
calculated for the countries which generate approx. 86% of the world’s GDP (Gross 
Domestic Product). The respective weights represent the share of the particular 
countries in GDP.  

Fig. 1 presents the values of index dynamics (2000=100) for the Global Insolvency 
Index, and failure ratios for Poland and its neighboring countries which are included in 
the calculating of GII (Slovakia, the Czech Republic and Germany).  

 Global Insolvency  Index  Poland  Slovakia  the Czech Republic  Germany

100%
108% 110% 108%

102% 106%

90% 93% 98%

2000 2001 2002 2003 2004 2005 2006 2007 2008
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Fig. 1. Dynamics index (2000=100%) for the Global Insolvency Index and insolvency 

indexes for Poland, Slovakia, the Czech Republic and Germany, 2000–2008 
Source: authors’ own research based on Euler Hermes data and STATISTICA 8.0 

The conclusions of the analysis of the graph are consistent with the views held by 
business analysts concerning Poland’s good economic condition as compared with 
other countries in the period of the global economic crisis. It should be noted that the 
presented statistical data (Fig. 1) not only confirms the need for including changing 
business cycles in corporate bankruptcy prediction models, but it also indicates a 
diversified impact of the global economic situation on the particular economies. 

3.2. The national level 

The further analysis aims to offer an answer to the following question: is there a 
correlation between corporate failures and Poland’s business cycles? The answer is 
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based on the data concerning the GDP growth rate and changes to the failure ratio in 
Poland in 2000–2008 (Fig. 2). The data indicates that the improvements (deterioration) 
in Poland’s economic condition (business cycle) in 2000–2008 were accompanied by 
the falling (rising) average values of the failure ratio. This phenomenon occurs in a 
number of world economies. Therefore, it is necessary to include changes to Poland’s 
business cycles in bankruptcy prediction models. 
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Fig. 2. Failure ratio and GDP growth rates in Poland, 2000–2008 

Source: authors’ own research based on the Central Statistical Office and Euler Hermes data with 
the use of STATISTICA 8.0 

The next research question is as follows: is it possible to identify the variables 
reflecting business cycle changes which could be used in bankruptcy prediction models 
in Poland? The answer to this question is based on the correlations between GDP 
growth rates, the results of the business cycle test for the construction industry and the 
failure ratio. Due to the delayed information on GDP growth rates, a business cycle 
test, as already mentioned, is a very useful tool. It is confirmed by Fig. 3. 

As part of the initial attempts to identify the variables concerning the economic 
situation, which could be used in bankruptcy prediction models (one of the 
recommendations formulated in the paper), the authors examine the correlation 
between business cycle test results and Poland’s failure ratio. Different variants are 
analysed. The initial results lead to a model that reflects the correlation between the 
failure ratio in Poland and the assessment of the general economic condition in the 
business cycle test for the construction industry. The analysis indicates that the 
regression model which describes Poland’s failure ratio should allow for two-month 
differences between the responses recorded in December and average monthly values 
in a given year (Fig. 4). 
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 The seasonally  lev eled results of  the business cy cle test f or construction (L)    GDP growth rates (R)
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Fig. 3. The seasonally leveled results of the business cycle test for construction and 

GDP growth rates in Poland, 2000–2010 
Source: authors’ own research based on Central Statistical Office data with the use of 

STATISTICA 8.0 
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Fig. 4. Poland’s failure ratio and differences between responses in December and 

average monthly values in the business cycle test for the construction industry,  
2000–2008 

Source: authors’ own research based on Central Statistical Office and Euler Hermes data, 
with the use of STATISTICA 8.0 

The estimated model is as follows: 

    t2t
17437247611

t ex00001100002400y  
 ,,
,,       89370R 2 . , 

where ty  is the values of Poland’s failure ratio in year t  7...,,1t , tx  is the 
difference between responses recorded in December and average monthly value in year 
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t concerning the assessment of the general economic condition in the business cycle 
test for the construction industry. 

The obtained result indicates that a greater number of positive responses as 
compared with negative ones in December (year end) by one percentage point in 
relation to monthly average values in a given year (concerning the assessment of the 
general economic condition of the construction industry) may correspond to a decrease 
in Poland’s failure ratio by an average of 0.0011 percentage points two years later. 
Variables reflecting changes to business cycles which may be applied in bankruptcy 
prediction models in Poland may be developed, for example, on the basis of the results 
of business cycle tests. 

3.3. The regional level 

The next question is as follows: are there any differences in the intensity of 
business failures in Poland by the particular regions? The answer is based on the value 
of the individual index (2006=100) for the number of insolvency decisions in the 
Polish regions (voivodships) in 2006–2009 (Fig. 5). 

 Poland    Dolnośląskie    Kujawsko-pomorskie    Lubelskie    Lubuskie   
 Łódzkie    Małopolskie    Mazowieckie    Opolskie    Podkarpackie   
 Podlaskie    Pomorskie    Śląskie    Świętokrzyskie    Warmińsko-mazurskie   
 Wielkopolskie    Zachodniopomorskie 
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40%

60%

80%

100%

120%

140%

160%

180%

200%

220%

240%

100%

74%
63%

107%

 
Fig. 5. Individual index (2006=100) for the number of insolvency decisions in the 

Polish voivodships in 2006–2009 
Source: authors’ own research based on Central Statistical Office and Coface data 

(www.coface.pl) with the use of STATISTICA 8.0 

An increase in the number of insolvency decisions in the regions of Małopolska, 
Lubuskie, Warmińsko-Mazurskie and Kujawsko-Pomorskie in 2009, as compared with 
the number of insolvency decisions in 2006, was considerably higher than Poland’s 
average values. The region of Opole, despite the crisis, has been recording a decrease 
in the number of insolvency decisions since 2007. 

The analysis of the graphs in Fig. 5 leads to the conclusion that Polish regions 
differ in terms of the intensity of business failures.  
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3.4. The industry level 

Having confirmed the correlation between business failures and business cycles in 
Poland (also regionally), the authors pose another question: should bankruptcy 
prediction models consider industry differences in the response to business cycle 
changes? 

The answer to this question is based on the examination of listed companies 
representing the building material and pharmaceutical industries. The selection of these 
industries results from the economic analysis of the industries most affected by the 
crisis (including construction) and those which operate most effectively in the period of 
economic decline (e.g. the pharmaceutical industry). The analysis is based on the 
annual reports made available by Notoria. The analysis of companies’ financial 
standing, industry-related differences and the impact of the changing economic 
situation on the financial result is based on 18 financial ratios included in the annual 
reports (Table 1). Two ratios are omitted due to the lack of data – the debt service ratio 
and  debt/EBITDA. 

 
Table 1.  Financial ratios included in annual reports 

Group of ratios Variable Financial ratio 
Z1 Gross profit margin on sales 
Z2 Operating profit margin 
Z3 Gross profit margin 
Z4 Net profit margin 
Z5 Return on equity 

Profitability 

Z6 Return on assets 
P7 Current liquidity ratio 
P8 Quick ratio Liquidity 
P9 Increased liquidity ratio 

A10 Receivable turnover 
A11 Stock (inventory) turnover 
A12 Operating cycle 
A13 Pyable turnover 
A14 Cash conversion cycle 
A15 Current asset turnover 

Activities 

A16 Asset turnover 
D17 Asset coverage ratio Indebtedness D18 Debt ratio 

Source: authors’ research based on Notoria’s data 

The analysis includes all the 14 companies representing the building material 
industry (Table 2) and 7 out of the 9 pharmaceutical companies (Table 3). Due to the 
lack of information included in Notoria’s annual reports, two companies are not 
included: Kolastyna SA (out-of-court insolvency procedures since 16 April 2010) and 
Pegas Nonwovens SA. 
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Table 2. Listed companies representing the building material industry, 2008 

No Company Shortened 
name 

Number of 
staff 

Total assets (in  
PLN thousands) 

1 Krakowska Fabryka Armatur 
SA Armatura 647 205.529 

2 Barlinek SA Barlinek 207 1,123.480 
3 Budvar Centrum SA Budvar 261 52,858 
4 Ceramika Nowa Gala SA Ceramika 412 324,549 
5 Cersanit SA Cersanit 292 3,272.947 
6 Decora SA Decora 746 281,982 
7 Mercor SA Mercor 550 (in 2006) 591,487 
8 Polcolorit SA Polcolorit 285 196,928 
9 Pozbud T&R SA Pozbud 54 (w 2007 r.) 52,691 
10 Selena FM SA Selena 41 432,002 
11 Fabryka Farb i Lakierów 

Śnieżka SA Śnieżka 593 332,516 
12 Trion SA Trion 27 130,198 
13 Yawal SA Yawal 182 226,849 
14 Zakłady Magnezytowe 

Ropczyce SA Ropczyce 647 205,529 
Source: authors’ own research based on Notoria data 

Table 3. Listed companies representing the pharmaceutical industry, 2008 

No. Company Shortened 
name 

Number of 
staff 

Total assets 
(in PLN thousands) 

1 Bioton SA Bioton 626 2,064.772 
2 PZ Cormay SA Cormay 78 (in 2006) 24,452 
3 HTL-Strefa SA Strefa 370 284,687 
4 Hygienika SA Hygienika 106 40,103 
5 Nepentes SA Nepentes 163 86,499 
6 Pani Teresa Medica SA Teresa 101 19,136 
7 Fabryka Kosmetyków 

Pollena-Ewa SA Pollena 127 16,807 

Source: authors’ own research based on Notoria’s data 

In the first phase of the analysis the authors calculate correlation matrixes for the 
values of all the 18 ratios in 2004–2009. The obtained results lead to the selection of 
the representatives of each group of ratios (Table 4).  

On the basis of the correspondence analysis, which facilitates a two-dimension 
visualization of the relations between the examined companies and the selected groups 
of ratios, the authors examine industry-related differences for each year in the period 
between 2004 and 2009. As an example, Fig. 6 presents 2009 results, which indicate an 
increase in insolvency decisions in Poland.  
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Table 4. Variables selected as the representatives of financial ratios for listed 
companies representing the building material and pharmaceutical industries (separately 
and combined) in Poland, 2004–2009  

Ratios Year Industry profitability liquidity activities indebtedness 
PMB Z6 + Z3 P8 A13 D18 
PFAR Z4 +Z1 P7 A12 D17 2004 
Total Z3 P8 A12 D17 
PMB Z3 + Z1 P8 A12 D17 
PFAR Z2 P8 A12 D17 2005 
Total Z3 P8 A12 D17 
PMB Z3 + Z5 P8 A12 D17 
PFAR Z1 + Z5 P8 A12 D17 2006 
Total Z2 P8 A12 D17 
PMB Z3 + Z1 P8 A12 + A14 D18 
PFAR Z4 P8 +P9 A13 D18 +D17 2007 
Total Z4 P8 A13 D18 
PMB Z5 + Z1 + Z2 P8 A12 D17 
PFAR Z5 + Z1 P8 A15 + A11 D18 2008 
Total Z6 P8 A13 + A11 D18 
PMB Z4 P8 A12 D18 
PFAR Z6 + Z1 P8 A12 + A11 D18 2009 
Total Z6 P8 A16 D18 

 

Note: PMB – building material industry, PFAR – pharmaceuticals, TOTAL=PMB+PFAR. 
Source: authors’ own research based on Notoria’s data 

Fig. 6 presents the results of the correspondence analysis which excludes two 
companies representing the respective industries because of the fact that the first input 
dimension is mainly defined by the Trion company, while the second input dimension 
– by the Bioton company. The elimination of these two companies from the analysis 
leads to a more transparent picture of the diversification of companies and financial 
ratios. These companies are entered into the graph as additional points.  

The graph in Fig. 6 indicates that the axis which explains most of the differences 
(70.50% of general inertia) between the companies and financial ratios representing the 
combined values for the two industries in 2009, is characterized by the fact that ratio 
P8 (quick ratio) is placed on the left-hand side, while D18 (indebtedness ratio) is on the 
right-hand side. Ratio Z6 (ROA) has the least impact on the differences between the 
examined companies. Among the points representing the companies, the ones most to 
the left stand for pharmaceutical companies: Cormay, Teresa, Nepentes and Pollena. 
The companies representing the building material industry are mainly placed on the 
right-hand side. The above remarks suggest that most of general inertia results from 
differences between liquidity and debt ratios, and that a significant role is played by a 
given industry.  
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Rys. 6. A two-dimension visualization of the relations between the companies and 

their financial results based on the correspondence analysis and 2009 data 
Source: authors’ own research based on STATISTICA 8.0 

All the 18 financial ratios are analyzed in terms of the lowest and highest values, 
quartiles and spreads in 2004–2009. Fig. 7–10 presents frame-moustache graphs for the 
selected variables. 
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Fig. 7. Frame-moustache graphs for Z6 (ROA) 

in building material and pharmaceutical industries in Poland in 2004–2009 
Source: authors’ own research based on STATISTICA 8.0 
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A) Building materials     B) Pharmaceutical 
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Fig. 8. Frame-moustache graphs for P8 (quick ratio) in building material and 

pharmaceutical industries in Poland in 2004–2009 
Source: authors’ own research based on STATISTICA 8.0 
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Fig. 9. Frame-moustache graphs for A16 (asset turnover) in building material and 

pharmaceutical industries in Poland in 2004–2009 
Source: authors’ own research based on STATISTICA 8.0 
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Fig. 10. Frame-moustache graphs for D18 (debt ratio) 

in building material and pharmaceutical industries in Poland, 2004–2009 
Source: authors’ own research based on STATISTICA 8.0 
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The selected conclusions resulting from the analysis of the graphs are presented in 
Figures 7–10 (confined to the spread changes which provide information on the 
differences between companies representing the two industries in terms of the value of 
a given financial ratio), and summarized in Table 5. 

Table 5. Conclusions of the comparative analysis of spread changes to the value of 
selected financial ratios in changing business cycles 

Financial 
ratio 

Industry Spread changes Comparison with GDP 
changes 

PMB Spread fell until 2007, and 
then rose. 

Opposite trend as compared 
with GDP. 

Return on 
assets (Z6) 

PFAR Situation similar to PMB, 
but an increase after 2007 
was much lower than for 
PMB. 

Opposite trend as compared 
with GDP – in a similar 
manner to PMB. 

PMB Spread rose in 2007, and 
then fell. 

Trend consistent with GDP 
changes. 

Quick 
ratio (P8) 

PFAR Spread fell in 2007, and 
then rose. 

Opposite to GDP changes – 
different than for PMB. 

PMB Spread ranged from 500 to 
1,000 days. 

Opposite to GDP changes. Asset 
turnover 
ratio (A16) PFAR Spread rose to more than 

2,000 days in 2008, and 
then fell below 2000 days 
in 2009. 

Increase in spread lasted 
longer than for GDP – as long 
as until 2008. 

PMB Spread fell until 2007, and 
then rose. 

Opposite to GDP changes. Debt ratio 
(D18) 

PFAR Falling spread since 2005. Consistent with GDP since 
2007. 

Note: PMB – building materials, PFAR – pharmaceuticals. 
Source: authors’ own research 

The authors of the paper believe that the results of the analysis of time spread 
changes to financial ratios by industry (building materials and pharmaceuticals), 
referred to business cycle changes in Poland in 2004–2009, lead to the conclusion that 
the particular industries respond to the changing business environment in different 
ways. It implies, in turn, that companies representing different industries do not face 
the same threat of corporate failures in the period of economic recession. Undoubtedly, 
such conclusions should be considered in developing corporate bankruptcy prediction 
models.  
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4. Concluding remarks 

The overview of the basic world and national bankruptcy prediction models leads 
to the conclusion that the correctness of bankruptcy predictions is not dependent on the 
selected prediction method. The suggestions put forward by some authors concerning 
the advantages of neural network or discriminant models are not confirmed by 
comprehensive empirical research. 

The above considerations lead to one fundamental conclusion: the bankruptcy 
prediction process should consider the company’s changing business environment. 
However, a methodological problem arises here. Bankruptcy prediction models which 
classify companies as insolvent or ”healthy” are static in their character. Such models 
mainly include linear discriminant functions. On the other hand, business cycle models 
are, by nature, dynamic. Therefore, a theoretical and methodological problem arises of 
combining data classification models with time series models. It may be possible 
through the dynamization of logistic and neural network models. 

The conducted empirical research focuses on the verification of the hypothesis 
concerning the information-related correlation between corporate failures and business 
cycles. The conclusions confirm the necessity of considering business cycle changes in 
developing corporate failure prediction models. The results of statistical analyses 
indicate a diversified impact of the world’s economic condition on the intensity of 
business failures in the particular economies. As regards the Polish economy, the 
authors point to different corporate failure rates in the particular regions as well as the 
fact that companies operating in different industries are not threatened by business 
failures to the same extent as a result of the changing economic conditions. The authors 
propose a variable reflecting business cycle changes, which may be applied in 
developing bankruptcy prediction models in Poland. The results of the conducted 
research should be considered in the process of developing corporate bankruptcy 
prediction models.  
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BUSINESS DEMOGRAPHY – AN INSTRUMENT FOR ASSESSING 
CHANGES IN GROWTH AND EMPLOYMENT 

Abstract 

The paper presents theoretical starting points for measurement and analysis of the start-
up, dissolution and life of businesses that creates the background for business 
demography. In the last decade development can be observed in business demography. 
This period is mainly in the EU characterized by elevated support of new businesses 
focused on innovation development. These are the key elements of the Lisbon’s 
process that evolve from growth and employment strategies, i.e. from assuring of the 
economy growth and employment. Data on start-ups, dissolutions and lives of business 
entities are incompliance with the valid methodology of EUROSTAT. This institution 
in the year 2007 has published the OECD Manual on Business Demography Statistics. 
Since the beginning of the year 2009 data sets on business demography are regularly 
evaluated within all member states of the EU aiming to compare demography among 
them. 

Keywords: active enterprises; birth; survival; death; high-growth enterprises; gazelles 

JEL classification: L21; L26; M21 

1.  Introduction 

The Council of Lisbon in the summer of the year 2000 set the strategic goal of 
transforming the European Union into “the most competitive and dynamic knowledge-
based economy in the world, capable of sustainable economic growth with more and 
better jobs and greater social cohesion”. The Lisbon Strategy was re-launched in 2005 
as the Growth and Jobs Strategy. Its main objectives are to ensure sustainable growth, 
and more and better jobs for the EU. These goals can be reached, among others, 
through the support of entrepreneurship and entrepreneurial dynamism, the presence of 
which can be revealed by the analysis of business demography statistics over time. As 
a consequence, there is high demand for comparable data on business demography for 
the purposes of monitoring and policy formulation. Customers at the national level also 
benefit from the development of harmonized methodologies and the exchange of good 
practices and experiences between countries. 

Data on start-ups, dissolutions and lives of business entities are in compliance with 
the valid methodology of EUROSTAT. This institution in the year 2007 has published 
the Eurostat ─ OECD Manual on Business Demography Statistics. Manual includes 
indicators that are essential for comparability. Its content is following:  
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1. Introduction (aims and user needs, units and coverage, legal basis). 
2. Data sources (business registers, other sources). 
3. The population of active enterprises (scope of the population, indicators). 
4. Typology of Demographic Events. 
5. Birth (from enterprise creation to enterprise births, employer enterprise births 

and economic enterprise births, employment in newly born enterprises, indicators).  
6. Survival and growth (survival of newly born enterprises, measuring growth). 
7. Deaths (from enterprise closures to enterprise deaths, employer enterprise deaths 

and economic deaths, units in liquidation, provisional data on deaths, impact of deaths, 
indicators). 

8. High-growth enterprises (definition, calculation, exclusions, gazelles, indicators). 
9. Glossary. 
TThhee  ttaasskk  ooff  tthhee  mmaannuuaall  iiss to harmonize different approaches to business 

demography statistics with a view to better comparability, particularly between 
European and other OECD countries.   
 The legal basis for business demography is made of: 

- Parliament and Council Regulation 295/2008, Annex IX, 
- Commission Regulations 250/2009 (characteristics and transmission format), 
- Commission Regulations 251/2009 (series of data). 
Data source for business demography is in the first instance the business register, 

but mainly other sources (administrative sources – Social Insurance Institution, tax 
register and statistical surveys). 

The task of the business demography is in the construction of absolute and relative 
indicators enabling the comparison of businesses in totals, but also in segments 
according to the category size (0 – 4, 5 – 9, and 10 and more employees) and these 
sections of the Nace Rev. 1.1: 

C – Mining and quarrying, 
D – Manufacturing, 
E – Electricity, 
F – Construction, 
G – Wholesale, retail trade, 
H – Hotels and restaurants, 
I – Transport, posts, telecommunication, 
J – Financial intermediation, 
K – Real estate, renting, 
M – Education, 
N – Health, social works, 
O - Other community. 
Since the beginning of 2009, data sets on business demography are regularly 

evaluated within all member states of the EU aiming to compare demography among 
them. 

2. Definitions of basic terms and indicators  
Business demography statistics represent data about the active population of 

enterprises, their birth, survival (followed up to five years after birth) and their death. 
In the following text one can find definitions of basic terms used in the business 
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demography as well as related indicators. In this paper we list obtained results 
accompanied with graphical presentation.  

2.1. Enterprise 

„The enterprise is the smallest combination of legal units that is an organizational  
unit producing goods or services, which benefits from a certain degree of autonomy in 
decision-making, especially for the allocation of its current resources. An enterprise 
carries out one or more activities at one or more locations. An enterprise may be a 
sole legal unit“.  

Number of active enterprises is a count of enterprises that had either turnover or 
employment at any time during a given reference period. The most important indicator 
is the indicator „population of active enterprises“, that builds the basis for a whole set 
of relative indicators assuring the comparability of countries with differently sized 
economies and in the same time allows to determine a general trend in the development 
of individual sectors of the economies in time. This absolute indicator builds also the 
basis of the indicator: 

100100.
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The evolution of the number of active enterprises in the Slovak Republic over the 
2002─2007 period is shown in Fig. 1. The population of active enterprises in the years 
2002 to 2007 shows increase in value. The highest number of active enterprises has 
been seen in the year 2007 (340 554 enterprises), while the least number of active 
enterprises was registered in the year 2004 (273 939 enterprises). 
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Fig. 1. Population of active enterprises in the Slovak Republic, 2002─2007 
Source: SO SR 
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2.2. Births 

Enterprise births are defined (in Commission Regulation (EC) No 2700/98) 
as follows: 

„A birth amounts to the creation of a combination of production factors 
with the restriction that no other enterprises are involved in the event. Births do 
not include entries into the population due to mergers, break-ups, split-off or 
restructuring of a set of enterprises. It does not include entries into a sub-
population resulting only from a change of activity“. 

Basic variables that characterize the birth of enterprises are the following 
ones: 

- number of births of  enterprises in t, 
- number of persons employed in the population of births in t, 
- number of employees in the population of births in t. 
Derived indicators are as follows: 

  100
tinactivesenterpriseofnumber

tperiodreferencetheinbirthsenterpriseofnumberrateBirth  . 

The birth rate for a given reference period (usually one calendar year) is the 
number of births as a percentage of the population of active enterprises.  
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This indicator can be determined also by comparison method with the births per 
10000 of total active population aged 15-64 years. From the analysis point of view it 
will be interesting to measure correlation of newly created enterprises and the GDP and 
unemployment. The evolution of selected indicators is visualized in Fig. 2 to Fig. 6.  

Within the time frame of the years 2000–2007 the number of newly established 
enterprises have recorded the lowest number in the year 2005 (24 010 enterprises) and 
the highest number in the year 2007 (49 858 enterprises). 

During the analyzed period we have observed higher values of birth rates in the 
years 2001 to 2002, and in the years from 2005 to 2007 was a slow decrease of this 
measure 
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Fig. 2. Enterprise births in the Slovak Republic, 2000–2007 

Source: SO SR 

0

2

4

6

8

10

12

14

16

%

2000 2001 2002 2003 2004 2005 2006 2007
Year

 
Fig. 3: Birth rates in the Slovak Republic, 2000–2007 

Source: SO SR 
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Fig. 4. Enterprise births by size class in the Slovak Republic, 2005–2007 

Source: authors’ calculations 
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In the years 2005 to 2007 was recorded the highest rate of enterprise births in the 

size class 0 – 4 employees, where values for all years reached out the 90%, with a large 
step followed the enterprises in the size class of 5–9 and only notable rate of enterprise 
births was recorded in the size class 10 and more employees. 

Fig. 5 and 6 present the evolution of the newly established businesses according to 
sections of NACE Rev 1.1 in the years 2003–2007. Sections with largest values of 
enterprise births (G – Wholesale, retail trade, D – Manufacturing, F – Construction, K 
– Real estate, renting) are separately listed in Fig. 5. 
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Fig. 5. Enterprise births by NACE Rev. 1.1 – by sections G, D, F, K, 2003─2007 

Source: SO SR 

On the other hand, Fig. 6 shows the evolution of enterprise births in sections with 
smaller values of newly created enterprises (C, E, H, I, J, M, N, O). 
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Fig. 6. Enterprise births by NACE Rev. 1.1 in the Slovak Republic – by sections  

C, E, H, I, J, M, N, O, 2003─2007 
Source: SO SR 
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2.3. Deaths 

„A death amounts to the dissolution of combination of production factors with the 
restriction that no other enterprises are involved in the event. Deaths do not include 
exits from the population due to mergers, takeovers, break-ups or restructuring of a set 
of enterprises. It does not include exits from a sub-population resulting only from a 
change of activity“. 

The following basic indicators related to deaths may be produced: 
- number of deaths of  enterprises in t, 
- number of persons employed in the population of deaths in t, 
- number of employees in the population of deaths in t. 
Derived indicators are: 

  100
tinactivesenterpriseofnumber

tperiodreferencetheindeathsenterpriseofnumberrateDeath  , 
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Within a detailed analysis it will be interesting to watch the correlation between 
deaths and GDP and unemployment. It is also proposed to add the following indicators 
on the impact of deaths in terms of employment loss: 

- persons employed in enterprises that die in year xx as a proportion of the total 
number of persons employed in the population of active enterprises in year xx (both in 
head counts), 

- mean employment loss per death, measured in terms of persons employed (head 
count). 

Birth and death indicators are the basis for the construction of a mixed indicator 
„business churn“ that is the sum of the birth rate and the death rate and gives the 
intensity of the moving of the newly established and dead enterprises in %: 

.100
tinsenterpriseactiveofpopulation

tinsenterpriseofdeathsofnumbertinsenterpriseofbirthsofnumber
churnesssinBu




 

2.4. Survival  

In the Business Demography context, survival occurs if an enterprise is active in 
terms of employment and/or turnover in the year of birth and the following year(s). 
Two types of survival can be distinguished: 

1. An enterprise born in year xx is considered to have survived in year xx+1 if it is 
active in terms of turnover and/or employment in any part of year xx+1 (= survival 
without changes). 
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2. An enterprise is also considered to have survived if the linked legal unit(s) have 
ceased to be active, but their activity has been taken over by a new legal unit set up 
specifically to take over the factors of production of that enterprise (= survival by take-
over). 

3. High growth enterprises  

Special attention is given to high-growth enterprises. These are: all enterprises with 
average annual growth greater than 20% per year, over a three years  period.  

Identification of enterprises with high-growth was done in the year 1979 by David 
Birch. His measure of growth was based on the formula: 
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where tx  is either employment or turnover in the year t. 
Davis, Haltiwanger and Schuh are authors of the growth measure used by the US 

statistical agencies: 
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Growth can be measured by the number of employees or by turnover. In the case 
the average annualized growth has to be measured, the formula describing high-growth 
enterprises is as follows: 

- in employment terms 
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- in turnover terms: 
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In practice, average annualized growth of 20% over the past three years would be 
equal to 72.8% growth from xx-3 to year xx. 

The subset of high-growth enterprises which are up to five years old are gazelles. 
The definition is as follows: all enterprises up to 5 years old with average annual 
growth greater than 20% per annum, over a three year period. 
The life of enterprises is being characterized by these absolute indicators: 

- Number of enterprises newly born in t-1 (t-2, t-3, t-4, t-5) having survived to t 
- Number of  high – growth enterprises measured in employment 
- Number of gazelles measured in employment 
- Number of high – growth enterprises measured in turnover 
- Number of gazelles measured in turnover 
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- Number of persons employed in the population of enterprises newly born in t-1 
(t-2, t-3, t-4, t-5) having survived to t  

- Number of persons employed in the year of birth in the population of enterprises 
newly born in t-1 (t-2, t-3, t-4, t-5) having survived to t. 

The above listed absolute indicators build the basis for the computation of these 
relative indicators: 

100
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ttosurvivedhavingtinbornnewlysenterpriseofnumberrateSurvival  

Analogically can be computed the survival rate 2 (3, 4, 5): 
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In a similar way we compute the 2 (3, 4, 5) years old enterprises´ share of the 
business population. 

4. Conclusion 

The contribution presents theoretical starting points for measurement and analysis 
of the start-up, dissolution and life of businesses and creates the background for 
business demography. In compliance with the main aim of the Lisbon’s strategy, the 
European Commission in the year 2005 formulated the absolute priority for all EU 
countries to promote economic growth based on stronger demand for high-skill job 
positions. Our paper could be considered as a step in this direction, dealing with basic 
definitions, absolute and relative indicators of business demography and their graphical 
presentation. Numerous issues of business demography are useful in the assessment of 
innovative policies, among other things.  
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A COMPARISON OF POLISH AND UKRAINIAN ECONOMIC  
GROWTH AFTER 1990 

Abstract 

The paper presents the developments in Poland and Ukraine in 1991-2009. It focuses 
on the similarities and differences of the macroeconomic situation of the two countries 
in the mentioned period. The results of the analysis indicate the different GDP growth 
rates in the two countries apart from the similarities in their phases of economic 
development. The pentagon of macroeconomic stabilization is a basis for presenting 
the differences in the basic macroeconomic indicators in the two countries in the 
investigated period, while the “golden rule of economic growth” verifies the 
effectiveness of the two economies. Also, the paper presents projections for an increase 
in GDP in Poland and Ukraine in the context of the co-organization of EURO 2012.  

Keywords: economic growth; golden economic sequence; indicates of macroeconomic 
stabilization; the pentagon of macroeconomic stabilization 

JEL classification: O1; O4 

1. Introduction 

The period of the 1990s marked the beginning of significant economic and 
systemic changes in post-Communist countries. The objective of this paper is to 
present the developments in Poland and Ukraine during the economic transformation 
and to present the differences and similarities in economic growth in the two countries 
in the 20-year period of economic transformation. The pentagon of macroeconomic 
stabilization is a basis for presenting the differences in the basic macroeconomic 
indicators in the two countries in the particular years. Also, the paper presents 
projections for an increase in GDP in Poland and Ukraine in the context of the co-
organization of EURO 2012, which is of vital importance to cooperation between the 
two countries in acquiring international investment funds, improving cross-border 
traffic conditions and tightening social and cultural cooperation.  

2. Economic growth versus economic progress 

The term economic growth is one of the major concepts in economics, and its 
significance is very broad and recognized as something that is obvious; however, 
because of its different meanings in the scientific approach and colloquial language, it 
requires a more detailed definition and explanation. Economic growth is understood as 
a process of enhancing the national economy’s production capacity or enhancing a 
given country’s ability to manufacture goods and provide services which satisfy 
buyers’ needs. It may result in economic – /progress understood as qualitative and 
structural changes in national economies related to technological advancement, 
improvements in the economy’s internal links and those with the global economy, 
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labour force qualifications, changes to the economic structure focused on its 
modernization, increased micro- and macroeconomic effectiveness, the development of 
new products and improved quality of the existing ones (Woźniak 2004, p. 10). 
Economic progress is accompanied by society’s internal transformation and changes to 
its professional and social structure, leading to the gradual improvements in the quality 
of life. Progress is a long-term process related to the overall social and economic 
structures and conditions of social life in which quantitative changes reflect economic 
growth indicators. Economic growth does not always imply progress, while progress 
itself is conditioned by economic growth.  

GDP is the most commonly applied synthetic measure of economic growth; it is a 
monetary measure of the output generated by the production means in the territory of a 
given country (the measure of the flow of current production) in a specific period of 
time (in most cases the period of one year).  

The economic growth rate in a given period of time is defined as the relation of an 
increase in GDP in this period to GDP at the beginning of the period.  

GDP per capita is a significant and commonly applied measure of economic 
progress, and sustained increase in GDP is often the major target of the state’s 
economic policy. It should be noted, however, that GDP does not fully reflect the level 
of wealth and living standards, as it does not include the output which is not registered 
– the informal economy, household activities, holidays and the side effects of increased 
production on the environment (pollution, noise, etc.).  

The analysis is based on GDP data published by the Central Statistical Office 
(GUS) and Ukraine’s State Statistics Committee (Derzkomstat). The analysis of the 
remaining macroeconomic indicators is based on the data made available by the 
International Monetary Fund (IMF) and the International Labour Organization (ILO).  

Before introducing a free market economy all post-Communist countries applied 
MPS (material product system) in calculating the level of their national income; the 
system was based on value added in industrial production, trade, transport and farming 
– the industries included in material production. Currently, these countries apply the 
System of National Accounts (SNA); it also includes the industries which supply 
market goods and services including the financial sector, state administration, 
education, culture, health care and other social services. SNA is the UN’s most 
significant international standard of the national accounting. It is applied by the most 
countries of the world; however, apart from the introduction of SNA in the particular 
countries, there are still differences in accounting systems, and the data published by 
different organizations concerning transformation periods, especially in the early 
1990s, is not always very reliable. 

Ukraine, following the announcement of its independence, replaced the Soviet 
national accounting system with SNA. Changes to GDP calculating methodology were 
introduced in Ukraine as late as in 2002, pursuant to “The Concept of developing 
national accounts”. In the coming years, price index accounting methods (deflators) are 
to be verified for the particular GDP components, hitherto calculated on the basis of 
simplified methods. In connection with introducing the principles of Business 
Classification in 2001, Ukraine is planning to carry out retrospective calculations of 
GDP components since 1990.  
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3. Economic growth cycles in Poland and Ukraine after 1990 

The Polish economy was much better prepared for systemic transformation than 
many other post-communist countries.  

Economic growth in Poland after 1990 may be presented in 5 phases: 
─ the phase of transformation recession resulting from the transformation shock 

(1990─1992Q1), related to the implementation of the Government stabilization and 
systemic transformation programme,  

─ the phase of  breakthrough changes, leading to gradual economic growth 
(1992Q2 ─ end of 1993), when demand stimulating policies were adopted,  

─ the phase of accelerated economic growth1 as a result of companies’ great 
responsiveness to changes, which recorded spectacular growth dynamics as compared 
with other European countries (1994─1998, until Russia’s financial crisis in August 1998),  

─ the phase of declining economic growth resulting from the long-term impact of 
external financial shocks and cooling policies (1998Q4 to the middle of 2004), 

─ the phase of recovery to high growth rates from 2004 on caused by demand-
supply policies (stimulating entrepreneurship, reducing unemployment rates, 
restructuring the public finance sector) as well as demand-related incentives resulting 
from access to structural funds and Europe’s single market in connection with the 
country’s accession to the EU. The period of the last analyzed years records declining 
growth rates both in Poland and Ukraine due to the economic crisis 2.  

 

 
Fig. 1. GDP growth rates in Poland and Ukraine (%), 1990─2009  

Source: authors’ own research based on IMF, GUS and Derzkomstat data of December 2009 
 
Ukraine’s economic growth, into five pleses (Fig. 1) may be also divided into five 

phases3: 
                                                
1The period of 1992─1998 is referred to by as a period of ”healthy economic growth” (Struktura 2000, p. 
18). 
2 The issues related to the 2007─2008 financial crisis are not discussed here. It should be noted, however, 
that Poland is the only European country recording positive economic growth rates (Poland is referred to 
as „a green island” in Europe). 
3 See: Стратегія (2004, c. 38, 75, 76). 
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─ the phase of transformation recession in 1990─1999,   
─ the phase of economic stabilization leading to the economic growth in 2000,   
─ the phase of high growth rates, monetary stabilization and gradual process of 

rising living standards in 2000─2003,  
─ the phase of building the foundations of long-term economic growth in 

2004─2005,  
─ the phase of accelerated economic growth starting in 20064.  
 

Table 1. GDP growth rates in Poland and Ukraine (%), 1990─1999 
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Poland 7,2 7,0 2,0 4,3 5,2 6,8 6,0 6,8 4,8 4,1 

Ukraine 6,5 8,7 9,9 14,2 22,9 12,2 10,0 3,0 1,9 0,2 

Source: authors’ own research based on IMF, GUS and Derzkomstat data of December 2009 
 
Table 2. GDP growth rates in Poland and Ukraine (%), 2000─2009  
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Poland 4,0 1,0 1,4 3,7 4,7 4,0 6,2 6,8 4,8 1,7 

Ukraine 5,9 9,2 5,2 9,6 2,1 2,7 7,3 7,9 2,3 15 

Source: authors’ own research based on IMF, GUS and Derzkomstat data of December 2009 
 

The period of recession in Poland, as compared with other post-Communist 
countries, was exceptionally short lasting from the middle of 1989 to the middle of 
1992, when the GDP aggregate gap amounted to “only” 20%. Ukraine, on the other 
hand, went though a long period a recession, being most heavily inflicted at the 
beginning of the transition period in 1991–1994, mainly due to its economic 
dependence on Russia. A heavy blow to the economy resulted from the world’s highest 
hyperinflation reaching the level of 10256% in 1993. GDP in 1996 accounted for 
42.2% of the respective level in 1990 (such a dramatic collapse was not recorded even 
during the US crisis in 1929─1933). As compared with the Commonwealth of 
Independent States, where GDP fell in 1996 by 6%, Ukraine, apart from Tajikistan 
(which was at war) recorded the most severe decline in this economic indicator. In the 
entire period of the 1991─1999 crisis, GDP in Ukraine fell by 59.2%. 

                                                
4 The economic turbulences in Ukraine caused by the recent economic crisis are not discussed in this 
paper. 
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In the comparison of economic growth in the two countries attention should be 
given to the achievement of the so-called golden economic sequence5 ─ an appropriate 
arrangement, from the highest to the lowest, of 8 macroeconomic dynamics indicators: 
investments (In), export (Ex), gross domestic product (GDP), personal income 
consumption (KI), labor productivity (PW), state budget receipts (DB), consumption 
financed by social funds (group consumption) (KS), state budget expenditures (WB). 
Growth rates in the “golden sequence” should constitute the following series:  

In > Ex > PKB > KI  > PW > DB > KS > WB. 

The only period in which the golden sequence was achieved during the Polish 
transformation was the period of 1995─1997 (Table 3). 

 
Table 3.    “The golden sequence” of economic growth in Poland (%), 1995─1997  

Description 1995 1996 1997 
Average 

growth rates 
1995–1997 

Overall 
growth 

1995–1997 
Investments 16.5 19.7 21.8 19.3 69.9 
Export 32.8 6.8 11.5 17.0 58.1 
GDP 7.0 6.2 7.1 6.8 21.8 
Individual 
consumption 4.5 8.7 7.0 6.7 21.5 

Labour 
productivity 6.7 3.8 3.5 4.7 14.7 

Group 
consumption 2.9 3.4 1.8 2.7 8.3 

Budget receipts 3.8 0.7 4.6 2.6 8.0 
Budget 
expenditures 3.6 0.4 0.5 1.2 3.7 

Source: Kołodko (2007, p. 11) 
 
This sequence of indicators confirms economic effectiveness as well as higher 

living standards and more favorable conditions for corporate activities, ensuring high 
growth rates in the future. 

In the period of 1990─2007, Ukraine did not achieve the “golden economic 
sequence”. The most significant indicators of Ukraine’s economy reached an optimum 
condition only in 2006 ─ achieving the “golden sequence” was hindered by a low 
increase in GDP and a high individual consumption rate. Ukraine was in a position to 
achieve an optimum level of macroeconomic indicators also in 2003, which would 
have required higher GDP growth rates and lower budget expenditures. 
 

 

                                                
5 For a more detailed explanation, see Kołodko (2008, p. 325). 
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Table 4.    The “golden sequence” of Ukraine’s economic growth (%), 2002─2007  

Description 2002 2003 2004 2005 2006 2007 
Investments a 8.9 31.3 28.0 1.9 19.0 29.8 
Export a 11.1 24.1 39.0 6.3 13.7 27.2 
GDP b 5.2 9.6 2.1 2.7 7.3 7.9 
Individual 
consumption b 16.1 11.5 15.2 13.9 11.6 11.7 

Labour productivity 

c 4.6 9.1 11.4 1.1 7.2 6.7 

Group consumption 

b 6.9 9.0 3.8 4.5 6.1 8.7 

Budget receipts a 5.1 2.7 5.9 14.7 3.9 2.3 
Budget 
expenditures a 5.6 6.2 4.8 8.3 0.3 1.0 

Source: a Statystycznyj Buleten (2008); b author’s own research based on Derżkomstat data 
(December 2009); c Minekonomiki (2008) 
 

An assessment of the general condition of the particular economies may be 
presented by comparing the major macroeconomic indicators that reflect the extent of 
reaching the goals conditioning the proper functioning of the economy. The 
achievement of the particular targets from the point of view of the adopted economic 
growth, consumption and trade exchange policies may be presented as a pentagon 
whose vertices indicate more favorable economic indicators by means of points which 
are more distant from the center of the system (inflation and unemployment are 
presented on the declining scale6, while the other variables on the rising scale).  

In G.W. Kołodko’s ”pentagon of macroeconomic stabilization”7, the particular 
symbols indicate the following: GDP is the growth rate (%), U is the unemployment 
rate (% of labor force),  CPI is inflation rate (%), G is the budget balance (% of GDP),  
CA is the current account balance (% of GDP). The surface of the pentagon indicates 
the extent of meeting macroeconomic stabilization criteria ─ the greater the surface, 
the more favorable the country’s economic condition8. In the optimum case the surface 
of the pentagon is 1, and the surface of each of the 5 triangles ─ 0.2.  

The results achieved by the two countries in meeting the criteria presented in Fig. 2 
reflect the disturbances in the process of stabilizing their economies. In Poland the 
process was chaotic, especially in the 1990s, while Ukraine recorded a steady growth 
until 2002, when the pentagon reached the highest level of 0.782, and then stabilized 
within the 0.5─0.6 range. Poland reached the highest level of stabilization (according 

                                                
6 Because of the extremely high inflation rates in this period, a logarithmic scale is applied with regard to 
this variable. Consequently, lowering inflation rates by 10 times is consistent with one-, two-, or three-
digit values (according to the author’s method). 
7 The concept of “the pentagon of macroeconomic stabilization” was developed in Poland in 1990 by the 
Institute for Business Cycles and Foreign Trade Prices; it has become very popular since the seminal study 
by G.W. Kołodko (1993).  
8 The creators of this method stress that the simultaneous achievement of 5 targets is not possible due to 
alternative correlations (trade offs) which have a negative impact on one of the targets when another target 
is achieved at an optimum level, e.g. accelerated economic growth leads to higher inflation rates and 
reduced external equilibrium (Misala 2007, p. 13). 
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to the adopted criteria) in 1995, with the pentagon value of 0.447. The value of the 
indicator fell in the subsequent years, and apart from a steady increase from 2002 on, 
the record level of 2002 was not achieved.  

 

 
 

Fig. 2. The Pentagon of Macroeconomic Stabilization indicator in Poland and Ukraine,   
1990─2007 

Source: author’s calculations based on Central Statistical Office, Derzkomstat, IMF and ILO 
 

Fig. 3─5 present the stabilization pentagons for Poland and Ukraine in the three 
most spectacular years in terms of the obtained results.  

In 1995 (Fig. 3), the pentagon indicator achieved by Poland was higher than the 
one for Ukraine by 0.274. The result achieved by Poland is mainly caused by the value 
of “pentagon 2” indicator (0.309), which is dependent on external factors. The external 
environment was mainly affected by the highest increase in GDP in the investigated 
period (6.8%) as well as a positive value of the share of the current account in GDP at 
the level of 5.7% (which, because of the adopted values in the model, was calculated at 
a lower level of 4%); it is reflected in the surface of triangle e, which is as large as 0.182.  

 

 

Fig. 3. The pentagon of macroeconomic stabilization in Poland and Ukraine, 1995 
Source: authors’ research 



 

 41 

Ukraine’s economic situation in 1995 confirms that the meeting of only one 
criterion (very low levels of registered unemployment rates) does not lead to economic 
stabilization if it is not accompanied by satisfactory results in other economic areas. 

 

Fig. 4. The pentagon of macroeconomic stabilization in Poland and Ukraine, 2002  
Source: author’s research 

 

The year 2002 records the greatest gaps in economic stabilization in the two 
countries (Fig. 4). In that year the pentagon indicator was the highest for Ukraine 
(0.782) and the lowest for Poland (0.228). A decline in Poland’s stabilization process 
was mainly caused by the adverse effects of external factors ─ the highest 
unemployment rates in Poland (20%) in the investigated period, the steadily rising 
inflation rates from 1997 on, and the deterioration in public finance indicators. 
Ukraine, on the other hand, reached almost ideal levels of economic indicators (apart 
from the 5% unemployment rate). It was a breakthrough year for the two countries ─ 
Poland entered a phase of systematic improvements in all economic indicators (apart 
from changing inflation rates), while Ukraine went through a period of declining 
stabilization in the period of subsequent years.  

 
Fig. 5. The pentagon of macroeconomic stabilization in Poland and Ukraine, 2007 

Source: author’s research 
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During the last year of the analysis the level of stabilization in Poland was close to 
the level of 1995, and the pentagon indicator for Ukraine was so low that the difference 
between the indicators for the two countries amounted only to 0.088. It is also reflected 
in the similar visual presentation in Fig. 5. The considerable differences referred to 
lower unemployment rates in Ukraine and higher inflation rates in Poland, which 
confirms the alternative correlation between those two criteria. The visual pentagons 
representing both Poland and Ukraine differ from those representing economically 
advanced countries with sustained but moderate growth rates; such countries adopt 
pro-active economic and trade exchange policies, and their “pentagons” are more 
flattened at the top and at the bottom.  

4. The prospects for economic growth in Poland and Ukraine  

The main objective of the Polish government’s economic policy in 2010─2012 is 
to ensure accelerated and sustained growth, maintain high investment levels and reduce 
fiscal disequilibrium. Another priority is the integration with the eurozone; however, 
the introduction of this currency must be postponed due to the adverse impact of 
economic developments in 2009.  

The economic recovery of the Polish economy is expected in the coming years 
mainly as a result of increased external demand and exported products, which should 
translate into improvements on the labour market – unemployment rates will not 
exceed 10%. Expectations with regard to the particular indicators suggest that the real 
GDP growth level in 2010 should stand at 3% as compared with 2009 figures, and 
4.5% and 4.2% in 2011 and 2012, respectively. Interesting figures refer to the long-
term GDP growth projections of the Ministry of Finance: 3.1% in 2015, 2.5% in 2020, 
and 2.0% in 2030.   

According to 2010─2015 forecasts, GDP average growth rate in Ukraine will stand 
at 6%, compared with 3% for the member states). Ukraine’s GDP is expected to rise 
twofold in this period, and GDP per capita based on purchasing power parity in 2015 is 
expected to reach the level of USD 13,000. An important role in stimulating high 
growth rates will be played by counteracting the shadow economy, which might 
additionally increase GDP by 1.5%. The 2010─2015 period is referred to as the phase 
of stabilizing Ukraine’s economic growth.  

A significant step in the process of economic and cultural reforms both in Poland 
and Ukraine is the co-organization of EURO 2012. As part of the preparation process, 
both countries are actively engaged in a number of investment projects9, which, in their 
initial phase, are focused on modernizing and developing infrastructure facilities and 
improving transport conditions.  

5. Conclusions 

The results of the analysis of economic growth in Poland and Ukraine indicate that 
GDP growth went through different phases in the period of 20 years of economic and 
systemic transformations of the two economies. However, both countries went through 

                                                
9 See: Agreement between Poland and Ukraine (2008). 
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similar stages of economic growth. It should be noted that GDP changes in Ukraine 
after 1990 do not result from Ukraine’s business cycles but from political changes. 
Following a long period of transformation recession, Ukraine, like Poland, accelerated 
its growth and apart from entering this phase in a later period, managed to catch up 
with Poland and other post-Communist countries which are presently EU member 
states. In 2003─2004, Poland recorded a higher increase in GDP, while Ukraine did 
not record any growth. The subsequent years constitute a phase of economic 
stabilization ─ in Poland at the level of approximately 3%, in Ukraine at about 6% to 
7%. Since Poland and Ukraine host to EURO 2012, economic and social and cultural 
links between the two countries are expected to be tightened. This sports event is likely 
to stimulate Ukraine’s integration with the EU and have a positive impact on 
cooperation with Poland.  
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Abstract 

The extension of the European Union by new member states resulted not only in 
changes to the commodity structure of trade in these countries but was also conducive 
to the modification of the directions of development and intensity of foreign trade. In 
particular, the importance of vertical and horizontal intra-industry foreign trade began 
to grow in these countries. At the same time, the increase in the value of foreign 
investments in the Visegrad Group countries has been noted in recent years. The way 
in which foreign direct investments influence the mentioned forms of exchange of 
goods and services seems to be an interesting issue. The article is an attempt at 
answering this question. The models of panel data enabling the analysis of territorial 
and industry diversity of trade, with time aspect considered, were used for this purpose.  

Keywords: intra-Industry trade; panel data; fixed effect estimator; the Visegrad Group 
countries  

JEL classification: F11; F12; F14 
 

1. Introduction 
 
According to the new theories of international trade, the influence of foreign direct 

investments (FDI) on the level of foreign trade does not need to be unidirectional. 
Foreign investments and foreign trade can compensate or substitute one another. In 
Kojima’s concept (2000), this situation is explained with the occurence of differences 
in the comparative position between the countries exporting and importing goods. In 
accordance with this theory, if investments originate from the branches of economy 
which are not characterized by comparative advantage in the investing country and 
they are located in the country of FDI’s beneficiary in the industry which has relative 
advantage, then trade between the tested countries intensifies. If investing companies 
operate in industries characterized by comparative advantage and investment capital is 
located in the country receiving investments in industry branches which lack 
comparative advantage, then an increase in FDI restricts trade. 

Other theories link foreign direct investments and foreign trade with changes in 
comparative advantages which, in the country’s industrialization process, evolve from 
labour-intensive industries to more asset-intensive industries (Ozawa 2001). Yet other 
theories explaining relations between foreign direct investments and foreign trade pay 
attention to the strategies of investment companies (Dunning 1993), similarities 
between countries in terms of equipment with factors of production and technologies 
(Brainard 1993; Markusen 1995) or different levels of transportation, distribution and 
marketing activity costs between particular countries. In Polish literature, a lot of 
attention is paid to foreign direct investments but only some papers estimate the 
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relations between the inflow of FDI and Poland’s foreign trade (Cieślik 2000; Czarny 
and Śledziewska 2009). 

This paper is an attempt at evaluating the influence of foreign direct investments on 
various forms of international exchange of goods and services with all EU states by 
four Visegrad Group countries: the Czech Republic, Poland, Slovakia and Hungary. 
The main subject of study is the evaluation of the influence of FDI on horizontal and 
vertical intra-industry trade. Apart from foreign investments, also the absolute 
difference in the GDP per capita between the Visegrad Group countries and all EU has 
been assumed as a determinant of intra-industry trade. According to the foreign trade 
theory (Helpman 1987), this factor representing differences in the relative equipment 
of countries with factors of production should have an influence on the extent of intra-
industry exchange. Data used in calculations is for the period 2000-2008 and has been 
taken from Eurostat.  

2. Horizontal and vertical intra-industry trade  

New theories of foreign trade point at the tendency to disaggregate the exchange of 
goods and services between countries on intra-industry trade (IIT) and inter-industry 
trade. Intra-industry trade consists in simultaneous exportation and importation of 
similar goods which are often substitutes and originate from the same economy 
branches. Inter-industry trade, in turn, refers to the simultaneous exportation and 
importation of goods which differ in terms of ther physical properties, production 
techniques and which are produced in different economy sectors. The former kind of 
international exchange is more frequently encountered in highly developed countries 
and countries belonging to economic groupings which liberalise trade barriers. The 
latter form of international exchange is predominant in poorly developed countries 
which do not have advanced production technologies at their disposal. Intra-industry 
trade is further divided into vertical intra-industry trade (VIIT) and horizontal intra-
industry trade (HIIT). Horizontal intra-industry trade consists in exchanging goods of 
similar quality while vertical intra-industry trade refers to final goods of varied quality 
or final goods and semi-products belonging to one industry. In empirical research, it is 
assumed that i-th good belongs to the stream of horizontal trade in j-th industry when 
its unit values for export and import fulfill the condition (Greenaway, Hine and Milner  
1995): 

  11 m
ij

x
ij

UV
UV

, 

where x
ijUV is the unit value for export of i-th good in j-th industry, m

ijUV  is the unit 
value for import of i-th good in j-th industry, α is deviation from the quotient of the 
unit value for export and import. 

Usually, in empirical research the value of α is established at the level of 0.15 
(Czarny and Śledziewska 2009). If i-th good belonging to j-th industry of the intra-
industry trade stream does not meet condition (1), then it is assumed that it co-creates 

(1) 
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vertical intra-industry trade. Unit values for export and import of such goods are then 
consistent with one of the following inequalities (Greenaway et al. 1995): 

1m
ij

x
ij

UV
UV

, 

                                             or 

1m
ij

x
ij

UV
UV

. 

Inequality (2) conditions vertical intra-industry trade within which a country 
exports low-quality goods and at the same time imports high-quality goods (VLIIT). In 
the case of inequality (3) we deal with the export of high-quality goods and at the same 
time with the import of low-quality goods (VHIIT).  

In order to estimate the extent of vertical and horizontal trade in international 
exchange of a specific country, Grubel─Lloyd index weighed with the shares of proper 
trade streams in the total foreign trade of the country was used: 

 







ijij

ijij
j MX
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GL 1 , 

where Xij and Mij are the value for export and import of i-th good belonging to j-th 
product group, respectively.  

The value of measure (4) was calculated separately for goods creating intra-
industry trade (IIT index) and its components: horizontal trade (HIIT index), vertical 
trade divided into exported high-quality (VHIIT index) and low-quality (VLIIT index) 
goods.  

Calculations show that in 2008 Poland had the greatest 54-percent share of intra-
industry trade in the total exchange of goods with other EU countries from among the 
Visegrad Group countries. This indicator had the value of 45.5%, 48.2% and 46% in 
the Czech Republic, Slovakia and Hungary respectively. These and further calculations 
are based on the data disaggregated at the five-digit level of product classification in 
the Standard International Trade Classification (SITC). In this paper, the trade structure 
of the Visegrad Group countries was analysed with reference to the following 
production sectors:  

1) agriculture and food industry,  
2) crude materials industry (including petroleum industry),  
3) chemical industry,  
4) manufactured goods classified chiefly by material, 
5) machinery and transportation industry,  
6) miscellaneous manufactured articles.  

3. Model of intra-industry trade  

When examining the influence of foreign direct investments on the extent of intra-
industry trade, various analytical forms of econometric models were tested from the 

(2) 

(3) 

(4) 
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perspective of statistical significance of parameters and the fitting of the model to 
empirical data. Finally, the following model was accepted: 

it2t21it10it ulnXβlnXβαlnY   

for i =1,2,...,6 (sector number) and  t = 1,2,...,9 (period number), 
where Yit is the value of one index: IIT, VHIIT, VLIIT or HIIT  in i-th sector in t 
period, X1it is the value of FDI located in a given country in billon of euros in i-th 
sector in t period, X2t is the absolute value of the difference in GDP per capita in tens 
thousand euro between a given country from the Visegrad Group and the EU in t 
period, α0, β1, β2 are structural parameters of model (5), and uit is the random 
component of equation (5). 

Due to the panel nature of data, the fixed effect estimator (FE) and the random 
effect estimator (RE) were used to estimate the parameters of model (5). Then, to 
determine which estimation model allows for better assesment of the dependence 
between the considered variables, the Hausman test was used (Kośko et al. 2007). 

4. Research results 

The results of parameter estimation in model (5) for intra-industry trade with the 
use of the fixed effect estimator (FE) and the random effect estimator (RE) are 
presented in table 1. In brackets, under the assessment of parameters, test probabilities 
are included (as in Tables 3, 5 and 7). 

 
Table 1.  Estimation of the parameters of intra-industry trade (IIT) models with the use 
of the fixed effect estimator and the random effect estimator  

The Czech 
Republic Poland Slovakia Hungary Model 

parameter 
FE RE FE RE FE RE FE RE 

β1 
0.088 

(0.049) 
0.069 

(0.053) 
0.062 

(0.049) 
0.049 

(0.588) 
0.001 

(0.079) 
-0.001 
(0.098) 

0.027 
(0.048) 

0.064 
(0.029) 

β2 
1.852 

(0.046) 
1.250 

(0.060) 
1.952 

(0.015) 
1.897 

(0.014) 
-0.722 
(0.082) 

1.250 
(0.060) 

-0.212 
(0.145) 

1.250 
(0,020) 

α0
 ------- 3.483 

(0.000) ------- 2.911 
(0.000) ------- 4.013 

(0.000) ------- 3,895 
(0.000) 

Adjusted 
R2 71.7% 71.0% 62.5% 61.8% 88.6% 88.1% 53.4% 52.8% 

Hausman 
test 

15.401 
(0.000) 

12.954 
(0.002) 

18.922 
(0.000) 

13.659 
(0.001) 

Note: * results of estimation of fixed effects in the case of FE estimator are provided in Table 2. 
Source: author’s study based on Eurostat data 

The fitting of all estimated models to empirical data in the sense of the value of the 
coefficient of determination is at the level which can be described as at least average. It 
must be pointed out that the random effect estimator more frequently provided 
statistically insignificant parameters at the significance level of 0.05. In order to decide 

(6) 
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which kind of model described the dependence between the considered variables 
better, the Hausman test was used (Table 1). The results of tests both in the models 
estimated for IIT indicator and indicators VHIIT, VLIIT, HIIT suggest that the fixed 
effect estimator is usually unbiased while the random effect estimator is generally 
biased (compare also Tables 3, 5, 7). Therefore, in all these cases, the model estimation 
with the use of a FE estimator was used and only they were subject to further analysis. 
Table 1 indicates that in the Visegrad Group countries the dependence between the 
intra-industry trade index and the level of foreign direct investments is usually 
complementary. For example, in Poland an increase in FDI by 1% with the unchanged 
difference in GDP per capita between Poland and the EU makes the extent of intra-
industry trade grow by 0.062% on average. Intra-industry was most strongly intensified 
by foreign direct investments in the Czech Republic while in Slovakia FDI had the 
least influence on the extent of this form of trade. 

A statistically significant and positive influence of the absolute difference in GDP 
per capita between the tested countries and the EU on the extent of intra-industry trade 
was observed in the Czech Republic and in Poland. Therefore, the diminishing PKB 
per capita gap in these countries with the unchanged FDI led to decreased share of IIT 
and to the intensification of inter-industry trade. It seems that the diminished GDP per 
capita rate between the countries involved in mutual trade should rather stimulate 
intra-industry trade (Cieślik 2000). Thus, a negative result should be expected for the 
estimation of  β2 parameter. However, it turns out that the results of many tests indicate 
a positive character of the discussed dependence, e.g. results presented in the paper by 
Hummels and Levinsohn (1995)1. 

The detailed analysis of the relation between the extent of intra-industry trade in 
the Visegrad Group countries, the inflow of FDI to Poland and the GDP per capita gap 
on a sector basis allows for assessing the fixed effects. Calculations were based on the 
exponential econometric model (6) equivalent to model (5): 

it210 u
2t1it

α
it eXXeY   . 

Table 2 contains the assessment of fixed effects in the easily interpretable form 
)exp( 0 . 

An example of the interpretation of fixed effects in the model describing intra-
industry trade for Poland is presented below. 

If the inflow of FDI to i-th sector in Poland amounted to 1 billion euro and the 
absolute difference in GDP per capita between Poland and EU amounted to 10 
thousand euro, then the share of intra-industry trade would have the following values: 

- in agriculture and food industry – approx. 27.18%, 
- in crude materials industry (including petroleum industry)– approx. 27.39%, 
- in chemical industry – approx. 28.25%, 
- in the sector of manufactured goods classified chiefly by material – approx. 

26.57%, 
- in machinery and transport industry – approx. 33.43%, 
- in miscellaneous manufactured articles – approx. 30.96%. 

                                                
1 Authors tried to explain the obtained dependence with the low level of data aggregation. 

(7) 
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When analysing the results presented in table 2, it can be stated that with unit 
values of FDI and the GDP per capita gap, intra-industry trade in most sectors is most 
strongly intensified in Slovakia. This refers especially to agriculture and food industry, 
crude materials industry, chemical industry, manufactured goods classified mainly by 
material and machinery and transport industry. In case of miscellaneous manufactured 
articles, IIT had the greatest extent in Hungary.  
 

Table 2. Estimation of fixed effects in models describing intra-industry trade IIT 

i Industries The Czech 
Republic Poland Slovakia Hungary 

1 food 28.276 27.184 53.893 32.460 

2 crude materials, fuels 24.435 27.392 54.109 25.078 

3 chemicals 28.078 28.247 54.489 45.286 

4 
manufactured goods 
classified mainly by 

material 
28.247 26.569 51.213 49.254 

5 machinery, transport 26.602 33.432 53.038 46.340 

6 miscellaneous 
manufactured articles 31.125 30.960 54.055 54.326 

Source: author’s study based on Eurostat data 
  

By disaggregating intra-industry trade into vertical and horizontal trade, one can 
get more detailed information on the influence of the tested factors on the exchange of 
goods in the Visegrad Group countries. Model (5) was then estimated again for intra-
industry vertical trade related with the exportation of high-quality goods (VHIIT 
index), vertical intra-industry trade involving the exportation of low-quality products 
(VLIIT index) and horizontal intra-industry trade (HIIT index). The results of the 
estimated model parameters are presented in tables 3-8. 

 
Table 3.  Estimation of vertical intra-industry trade parameters (VHIIT) with the use of 
the fixed effect estimator and the random effect estimator 

The Czech Republic Poland Slovakia Hungary Model 
parameter FE RE FE RE FE RE FE RE 

β1 
0.473 

(0.003) 
0.441 

(0.003) 
0.302 

(0.037) 
0.342 

(0.029) 
-0.101 
(0.038) 

-0,010 
(0,884) 

-0.011 
(0.027) 

-0.019 
(0.015) 

β2 
2.805 

(0.015) 
1.897 

(0.031) 
0.781 

(0.045) 
0.608 

(0.071) 
-3.629 
(0.042) 

-3,646 
(0,039) 

-1.229 
(0.044) 

-0.974 
(0.073) 

α0
 ------- 1.411 

(0.003) ------- 1.486 
(0.019) ------- 4,066 

(0,000) ------- 2.852 
(0.001) 

Adjusted R2 86.1% 85.7% 67.1% 67.7% 85.3% 84.7% 92.9% 92.3% 
Hausman 

test 
13.814 
(0.001) 

9.819 
(0.007) 

13.959 
(0.001) 

20.158 
(0.000) 

*)  results of estimating fixed effects in the case of FE estimator are provided in table 4. 
Source: authors’ study based on Eurostat data 
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Among four countries of the Visegrad Group, only in the Czech Republic and 
Poland FDI intensify vertical intra-industry in the field of high-quality goods (VHIIT) 
(cf. table 3). Also a complementary character of dependencies between the GDP gap 
per capita gap and the value of VHIIT index can be observed in these two countries. In 
Slovakia and Hungary, in turn, an increase in foreign direct investments with the 
assumption of ceteris paribus conditions reduces the extent of vertical intra-industry 
trade related with high-quality products. A similar negative dependence can be found 
in these countries with regard to the GDP per capita gap and VHIIT index. 

The analysis of fixed effects contained in table 4 in the models of intra-industry 
trade VHIIT suggests that with unit values of foreign direct investments and the 
difference in GDP per capita in particular sectors, this form of international trade is 
most sizeable in Slovakia (in all six industries) and has the least share in the Czech 
Republic (also in each sector considered herein).  

   
Table 4. Estimation of fixed effects in models describing intra-industry trade VHIIT 

i Industries Czech 
Republic Poland Slovakia Hungary 

1 food 3.062 3.728 34.744 14.761 
2 crude materials, fuels 2.790 3.971 45.060 18.523 
3 chemicals 3.846 4.958 39.291 15.456 

4 manufactured goods classified 
chiefly by material 3.327 4.229 27.467 15.705 

5 machinery, transport 3.022 4.554 36.708 14.984 

6 miscellaneous manufactured 
articles 3.219 4.660 30.387 13.001 

Source: author’s study based on Eurostat data 
  
Table 5 presents the estimation of vertical intra-industry trade of exported low-

quality products (VLIIT). The influence of foreign direct investments on the extent of 
vertical intra-industry trade in relation to low-quality products is negative in the Czech 
Republic, Poland and Slovakia, which may be considered a favorable condition to the 
direction of changes in the foreign trade in these countries. Strong negative influence 
of FDI on VLIIT index is particularly evident in Poland. Only in Hungary, an increase 
in FDI is conducive to greater share of the discussed form of foreign trade. In the case 
of GDP per capita gap the situation is opposite: its influence on the value of VLIIT 
index is positive and statistically significant in the Czech Republic, Poland and 
Slovakia. In Hungary, the discussed relation is not statistically significant. 
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Table 5.  Estimation of vertical intra-industry trade parameters (VHIIT) with the use of 
the fixed effect estimator and the random effect estimator 

The Czech 
Republic Poland Slovakia Hungary Model 

parameter 
FE RE FE RE FE RE FE RE 

β1 
-0.172 
(0.014) 

-0.212 
(0.047) 

-0.368 
(0.004) 

-0.374 
(0.002) 

-0.102 
(0.011) 

-0.111 
(0.068) 

0.035 
(0.048) 

-0.009 
(0.939) 

β2 
3.139 

(0.026) 
2.054 

(0.033) 
1.272 

(0.049) 
1.285 

(0.063) 
0.457 

(0.045) 
0.483 

(0.051) 
-1.348 
(0.062) 

-0.970 
(0.172) 

α0
 ------- 2.693 

(0.000) ------- 2.769 
(0.000) ------- 2.442 

(0.000) ------- 2.786 
(0.000) 

Adjusted R2 73.7% 71.9% 81.4% 81.0% 68.2% 68.0% 57.5% 57.7% 
Hausman 

test 
8.321 

(0.016) 
17.842 
(0.000) 

18.002 
(0.000) 

6.488 
(0.039) 

Note: * results of estimating fixed effects in the case of FE estimator are provided in Table 6. 
Source: author’s study based on Eurostat data 

 

Table 6 contains the estimation of fixed effects in the models describing intra-
industry trade (VLIIT). On the basis of the obtained results, it can be stated that with 
unit values of direct investments and the GDP per capita gap, vertical intra-industry 
trade involving exported low-quality goods in most sectors has the greatest share in 
Hungary (agriculture and food industry, sector of manufactured goods classified 
chiefly by material, machinery and transport industry, miscellaneous manufactured 
articles) and in Poland (crude materials industry, chemical industry).  

 
Table 6. Estimation of fixed effects in models describing intra-industry trade VLIIT 

i Industries Czech 
Republic Poland Slovakia Hungary 

1 food 12.579 15.847 12.207 19.472 
2 crude materials, fuels 9.826 15.410 10.454 15.014 
3 chemicals 10.719 14.806 12.871 13.599 

4 manufactured goods 
classified chiefly by material 9.747 16.103 12.846 22.466 

5 machinery, transport 9.507 15.975 11.450 18.897 

6 miscellaneous manufactured 
articles 14.013 17.409 10.206 17.514 

Source: author’s study based on Eurostat data 
  
Table 7 shows the estimation of horizontal intra-industry trade (HIIT) model 

parameters (the most advanced form of international exchange). On the basis of the 
data contained in the table, it can be deduced that both foreign direct investments and 
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the GDP per capita gap in all Visegrad Group countries had a positive and statistically 
significant influence on the extent of this form of foreign trade. Horizontal intra-
industry trade was most strongly intensified by the increase in FDI in Hungary and the 
least in Slovakia. 

 
Table 7.  Estimation of horizontal intra-industry trade parameters (HIIT) with the use  
of the fixed effect estimator and the random effect estimator 

The Czech 
Republic Poland Slovakia Hungary Model 

parameter 
FE RE FE RE FE RE FE RE 

β1 
0.173 

(0.027) 
0.171 

(0.029) 
0.107 

(0.049) 
0.104 

(0.050) 
0.088 

(0.029) 
0.105 

(0.019) 
0.281 

(0.048) 
0.347 

(0.037) 

β2 
0.783 

(0.042) 
0.481 

(0.539) 
5.257 

(0.015) 
5.303 

(0.011) 
1.436 

(0.044) 
1.159 

(0.059) 
0.438 

(0.040) 
-0.145 
(0.067) 

α0
 ------- 2.410 

(0.000) ------- -0.154 
(0.834) ------- 1.6860 

(0.019) ------- 1.930 
(0.089) 

Adjusted R2 74.1% 75.0% 83.1% 82.0% 58.36 58.2% 89.0% 79.4% 
Hausman 

test 
16.524 
(0.000) 

24.578 
(0.000) 

14.588 
(0.001) 

20.021 
(0.000) 

Note: * results of estimating fixed effects in the case of FE estimator are provided in Table 8. 
Source: own study based on Eurostat data 

 
The estimations of fixed effects in models describing intra-industry trade HIIT are 

compared in Table 8. These results allow to state that unit foreign direct investments 
and the GDP per capita gap imply the greatest intensification of horizontal intra-
industry trade in the Czech Republic while in Slovakia this form of international trade 
has the smallest extent (except for the agriculture and food industry). 

 
Table 8. Estimation of fixed effects in models describing intra-industry trade HIIT 

i Industries The Czech 
Republic Poland Slovakia Hungary 

1 food 9.777 8.304 4.459 4.389 
2 crude materials, fuels 9.161 8.152 4.716 5.778 
3 chemicals 10.247 7.711 4.162 7.622 

4 
manufactured goods 
classified mainly by 

material 
11.588 8.533 4.855 4.889 

5 machinery, transport 10.381 9.551 4.459 7.171 

6 miscellaneous 
manufactured articles 11.268 10.392 6.586 7.257 

Source: author’s study based on Eurostat data 
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5. Conclusions 

Disaggregation of intra-industry trade into vertical and horizontal trade allows for 
obtaining a fuller picture of factors shaping the structure of foreign trade in the 
Visegrad Group countries. The influence of foreign direct investments and the GDP 
per capita gap on the trade level is diversified with regard to the direction and 
intensity, depending on the country and type of international trade. Only in case of 
horizontal trade was the influence of the tested factors statistically significant and 
positive in all countries of the Visegrad Group. 

In Poland the increase in foreign direct investments led to the stimulation of intra-
industry trade IIT. At the same time, the growth in FDI had a positive impact on the 
more advanced forms of intra-industry trade and a negative impact on the type of 
vertical intra-industry trade within which Poland exported low-quality products. 
Changes of this nature to the IIT index components should be treated as favorable to 
the commodity structure of Polish foreign trade.   
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THE MULTIDIMENSIONAL BÜHLMANN–STRAUB CREDIBILITY MODEL 
AND ITS APPLICATION IN MOTOR VEHICLE THIRD PARTY LIABILITY 

INSURANCE  

Abstract 

Credibility theory is an experience rating technique to determine premiums, claim 
frequencies or claim sizes. Credibility models are based on the realistic concept 
of a heterogeneous insurance portfolio. Therefore, two sources of information are used 
in the calculation of the credibility estimators for the individual risk: typically little 
knowledge about the individual risk and quite extensive statistical information about 
entire portfolio. The most important model in the credibility theory is Bühlmann-
Straub model. This model has a wide range of possibilities to be used in praxis mainly 
in general insurance. Besides that this model is a basis for other more specific models 
such as hierarchical, multidimensional or regression credibility models. In this report 
we deal with generalisation of one-dimensional Bühlmann─Straub credibility model to 
the multidimensional credibility model. We mainly focus on estimation of so-called 
structural parameters and usage of SAS Enterprise Guide application when estimating. 
The multidimensional Bühlmann─Straub credibility model is applied in motor vehicle 
third party liability insurance. 

Keywords: credibility theory; credibility premium; Bühlmann─Straub model; 
multidimensional credibility model; estimation of structural parameters; motor vehicle 
third party liability insurance 

JEL classification: C11; C13; G22  

1. Introduction 

Credibility theory is an experience rating technique to determine premiums, claim 
frequencies or claim sizes. Credibility models are based on the realistic concept 
of a heterogeneous insurance portfolio. Therefore, two sources of information are used 
in the calculation of the credibility estimators for the individual risk: typically little 
knowledge about the individual risk and quite extensive statistical information about 
entire portfolio. The most important model in the credibility theory is the Bühlmann-
Straub model. In this report we deal with the multidimensional credibility model that  
is a generalisation of the one-dimensional Bühlmann─Straub credibility model.  

2. The multidimensional Bühlmann–Straub credibility model 

Let’s consider a portfolio of I risks, while the risk i is characterized by its 
individual risk profile i , which is an realization of a random variable i . The 
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multidimensional Bühlmann─Straub model is based on observations which are 
multidimensional, i.e. observation associated with risk i in the year j is vector 

      T 1 2, , , pX X Xij ij ij ij X  

with vector of known weights       T 1 2, , , pw w wij ij ij ij w , 

where 
 1
ijX  is claims ratio (or claim frequency or average claim size) of the risk i in year j 

associated with the claims in layer 1 (e.g. claims less than 1 000 €), 
 2
ijX  is claims ratio (or claim frequency or average claim size) of the risk i in year j 

associated with the claims in layer 2 (e.g. claims between 1 000 € and 20 000 €), 
and so on.   

Assumptions of the multidimensional Bühlmann─Straub model are as following: 
MB-S1: Conditionally, given i  the ijX  for 1, 2, ,j n   are independent 

with parameters 

 E ij i i  
  
X μ , 
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1 0 0
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20 0T 2,
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Cov wij ij i ij

p i
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X X , 

MB-S2: The pairs  1 1, X ,  2 2, X ,   are independent, and 1 2, ,    are 
independent and identically distributed. 

According to Bühlmann et al. (2003; p. 12), then homogeneous credibility 
estimator for the vector  iμ  is given by  

    i i i i     μ Z B I Z μ , 

where the credibility matrix iZ , the individual estimator iB  of  iμ  and the 

collective estimator μ  of  iμ  are given by: 

(1) 

(2) 

(3) 
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3. Estimation of structural parameters  

Structural parameters S , T are defined by: 

 E i   S Σ , where   T,Covi i i i    
 

Σ X X , 

   T,Cov i i    
 

T μ μ , 

These parameters are an analogy of the structural parameters 2  and 2  from the 
Bühlmann─Straub credibility model (for details, see Bühlmann et al. (2005, , p. 185). 
Under assumption (2) the matrix S  is diagonal matrix: 



2 0 01
20 02

20 0 p







 
 
 
 

 
 
 
  
 





   



S ,
 

where the estimator of parameter 2
k  is given by: 

     21 12
11 1

I n k k kX B wk ij i ijI ni j
         

,
 

Covariance matrix T  can be estimated by matrix (Pacáková 2004, pp. 98─101): 

(4) 

(5) 

(6) 

(7) 

(8) 

(9) 

(10) 

(11) 
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  R S S CB , 

where   is Hadamard product, the matrix S  was defined by (10), the matrix BS  is 
given by  
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SB , 

where non-diagonal elements are sample covariances  

 
             1cov , 1 1

I k l kk lk lB B B B B B wI i i ik iwi

   
     
             

   

     


 

and diagonal elements are sample variances 
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The matrix C  is the matrix of constants: 
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. 

In general, the matrix R  is not symmetrical, and since we require the covariance 
matrix to be symmetric, adjusted estimate of the matrix T  is a matrix  

 1 T
2  T R R . 

(12) 

(13) 

(14) 

(15) 

(16) 

(17) 

(18) 
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Moreover, diagonal elements (variances 2
k ) of the covariance matrix T  must be 

nonnegative and non-diagonal elements (covariances kl ) must fulfill equation 

kl k l    . If some diagonal element of the matrix T  is negative we put 2 0k   and 

if some non-diagonal element of the matrix T  do not fulfill assumption kl k l     

we replace it by estimator   2 2signum kl k l    .  

4. Application 

Let’s suppose a portfolio of motor vehicle third party liability insurance, which is 
divided into eight risk groups. An insurance company wants to predict average claims 
cost for these risk groups. From the certain risk group of vehicles there are available 
data on the average claims cost (in euro) per year at the risk and data on the number of 
premiums for an observation period of n previous years. An insurance company has its 
own data and data from other insurance companiesm as presented in Table 1. 

 
Table 1. The average claims cost ( iX – in euro) per year at the risk, the sample within-

risk standard deviation ( i ) and the number of premiums ( iw  ) over the 
whole observation period from own company and from other insurance 
companies 

Own company Other companies Risk group 
i  1

i iX B   1
i  

 1
iw    2

i iX B   2
i  

 2
iw   

1 40 78 297 48 73 2893 
2 54 92 1606 49 88 5982 
3 71 110 5232 73 120 18704 
4 78 109 6283 77 99 22981 
5 79 146 5340 83 113 21056 
6 98 195 3189 109 147 16795 
7 133 246 2576 116 181 8994 
8 169 382 353 143 236 2703 

Source: unnamed insurance company  

Simple arithmetic averages of sample variances 
 1

2
i  respectively 

 2
2
i  are 

estimators of diagonal elements of the matrix S : 

38 038.75 0
0 20 013.63


 
 
 

S . 
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To be able to create a matrix BS , we calculated the covariance matrix of the vector 
    1 2,B B  with relative weights  1

iw   and covariance matrix of the vector     1 2,B B  

with relative weights  2
iw  . These matrices have been estimated in the application of 

SAS Enterprise Guide through the PROC CORR procedure.  
 

Table 2.      Calculation table 

I  1
iB   1

iw    1
2
i  

 

 

 

 

1 1

1 11 i iw w
w w

 

 

 
   

 2
iB   2

iw    2
2
i  

 

 

 

 

2 2

2 21 i iw w
w w

 

 

 
   

 
1 40 297 6 084 0.012 48 2 893 5 329 0.028 
2 54 1 606 8 464 0.060 49 5 982 7 744 0.056 
3 71 5 232 12 100 0.166 73 18 704 14 400 0.152 
4 78 6 283 11 881 0.189 77 22 981 9 801 0.177 
5 79 5 340 21 316 0.169 83 21 056 12 769 0.166 
6 98 3 189 38 025 0.112 109 16 795 21 609 0.140 
7 133 2 576 60 516 0.093 116 8 994 32 761 0.082 
8 169 353 145 924 0.014 143 2 703 55 696 0.026 
Σ × 24 876 304 310 0.814 × 100 108 160 109 0.827 

Source: authors’ calculations 

Table 3 Covariance matrix of the vector     1 2,B B  with relative weights  1
iw  and 

covariance matrix of the vector     1 2,B B  with relative weights  2
iw   

2 Variables: B1       B2 
Weight Variable: w1 

 
Covariance Matrix, DF = 7 

 B1 B2 
B1 1 803 234,505 1 445 493,254 
B2 1 445 493,254 1 307 839,123  

2 Variables: B1       B2 
Weight Variable: w2 

 
Covariance Matrix, DF = 7 

 B1 B2 
B1 8 541 207,977 6 851 228,250 
B2 6 851 228,250 6 189 754,455  

Source: processed in SAS Enterprise Guide  

 According to (12), (16), (17) and (18) we estimated the matrix T : 

 610,054 539,495
539,495 521,790


 
 
 

T  

and according to formulas (4) and (3) we obtained the credibility matrix and credibility 
premium for each risk group of the portfolio. The results are shown in Table 4. 
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Table 4. Credibility matrix and comparison of the individual, collective and credibility 
multidimensional estimators of the  iμ  in the various risk groups 

Estimator of  iμ  

i 
Credibility 

Matrix 
iZ  

Individual 
iB  

Collective 

μ  

Credibility 

 
hom

iμ  

1 
0,317 0,697
0,038 0,949
 
 
 

 
40
48
 
 
 

 
89,033
87,355
 
 
 

 
 
 
 

46,058
48,181

 

2 
0,702 0,306
0,043 0,949
 
 
 

 
54
49
 
 
 

 
89,033
87,355
 
 
 

 
 
 
 

52,698
49,433

 

3 
0,880 0,124
0,018 0,979
 
 
 

 
71
73
 
 
 

 
89,033
87,355
 
 
 

 
 
 
 

71, 386
72,971

 

4 
0,898 0,105
0,015 0,983
 
 
 

 
78
77
 
 
 

 
89,033
87,355
 
 
 

 
 
 
 

78,035
77,012

 

5 
0,882 0,122
0,016 0,981
 
 
 

 
79
83
 
 
 

 
89,033
87,355
 
 
 

 
 
 
 

79,653
82,918

 

6 
0,818 0,188
0,019 0,978
 
 
 

 
98
109
 
 
 

 
89,033
87,355
 
 
 

 
 
 
 

100,435
108,700

 

7 
0,787 0,219
0,033 0,962
 
 
 

 
133
116
 
 
 

 
89,033
87,355
 
 
 

 
 
 
 

129,919
116, 356

 

8 
0,358 0,655
0,045 0,940
 
 
 

 
169
143
 
 
 

 
89,033
87,355
 
 
 

 
 
 
 

154,078
143, 267

 

Source: authors’ calculations 

The insurance company is obviously interested in net premium for the next period 
for each risk class of its own portfolio. Credibility premiums are the first elements of 

the vectors       hom Thom hom
1 2i i i    μ for 1, 2, , 8i    in Table 4. 

Established credibility premium combines the individual risk experience with the class 
risk experience not only from own insurance company but also from other insurance 
companies. Moreover, with respect to the past observation period and in total over the 
whole portfolio, the resulting total credibility premium and the aggregate claim amount 
are equal. This property is called the balance property and from the point of view of 
actuaries it is important property of the credibility premium. The balance property 
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holds also for each component of the vectors  
hom

iμ  in the multidimensional model. 
The balance property is given by  

 
 

 
 

 

 

hom

1 1

k k
I Iw wki iBi ik k ki iw w

      
 

 

   
   
      

      or      

       
hom

1 1 1 1

n I n Ik k k
w X wi ij ij ijkj i j i

      
   

      
 

. 

The balance property for credibility estimators of claims ratios in portfolio of own 
company is verified in the Table 5. 

Table 5.     Calculating table to check the balance property  

Own company 

i  1
i iX B  iw    

 

 

1
1

1
i

i
wB
w





   
hom

1 i    
 

 

1hom

1 1
i

i
w
w

  



  

1   40    297   0.478   46.058   0.550 
2   54 1 606   3.486   52.698   3.402 
3   71 5 232 14.933   71.386 15.014 
4   78 6 283 19.701   78.035 19.710 
5   79 5 340 16.959   79.653 17.099 
6   98 3 189 12.563 100.435 12.875 
7 133 2 576 13.773 129.919 13.454 
8 169     353   2.398 154.078   2.186 
Σ × 24 876 84.290 × 84.290 

Source: authors’ calculation 

5. Conclusion 

At this time when insurance companies in non-life insurance and particularly in 
motor vehicle third party liability insurance introduce new tariff factors and the degree 
of segmentation of the portfolio increases, the lack of statistical data to assess the risk 
is relatively frequent. Actuaries should not therefore on assessment of risks neglect 
other information, in a sense similar risks as well as information from other sources. A 
tool for these multiple data sources to be used in determining the net premiums is the 
credibility models. Credibility models calculate the risk premium or claim frequency or 
average claim size by combining the individual risk experience with the collective 
experience. Moreover, presented multidimensional credibility model answers to 
frequent actuarial question: how much should one rely on the own data and how much 
on industry-wide data when calculating a tariff for the risk group? The 
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multidimensional credibility model as other credibility models is particularly suited in 
actuarial practice in cases with little information about risk group. 
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PROBABILITY MODELS OF CLAIM AMOUNTS 

Abstract 

In this paper we will concentrate on a separate component of the total claim, which is 
the amount of the individual claims. Our objective is to find probability distribution 
that adequately describes the claims which actually occur, with an attempt to attract 
attention to a new approach of probability modeling by using quantile functions. The 
quantile methods provide an appropriate and flexible approach to the distributional 
modeling needed to obtain well-fitted tails. The modeling of loss distributions in non-
life insurance is one of the problem areas, where obtaining a good fit to the extreme 
tails of a probability model is of major importance. Modern computer techniques open 
up a wide field of practical applications for this theory concept. 

Key words: probability distribution; loss distribution; quantile function; order statistics 

JEL classification: C13; C15; C16; G22 

1. Describing of Sample Properties 

The article includes the methods and the results of the statistical quantile modeling 
of loss distribution based sample data of 120 claims of motor hull insurance portfolio, 
ranging from 3 to 32 043. We assume that these individual claim amounts are drawn 
from a particular probability distribution, called a loss distribution. 

95% confidence interval for median: [623,811; 1113,19]

0 0,5 1
(X 10000,0)CLAIMS  

Fig. 1. Box plot of claims 
Source: authors’ own elaboration in Statgraphics Centurion XV 

The best way to develop a perception of the data variation are graphs (Fig. 1 and 
Fig. 2), with the support of some numerical summaries of the properties seen on the 
graphs. 
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The fact that the range over the upper quartile ( 174675,0 x ) is approximately a 

hundred-times higher than the range under the lower quartile ( 26925,0 x ) and the 
number of very high values, ten of which exceed three times the interquartile range, 
give clear evidence of an enormously long right tail of the loss distribution (the three 
largest claim values: 11453, 22274, 32043 are not displayed in the above Box plot). 

Fig. 2. Kernel estimate of PDF for claims 
Source: authors’ own elaboration in Statgraphics Centurion XV 

The original data x has been sorted by magnitude. This is a fundamental step in the 
probability modelling using quantile methods. With each ordered value x of individual 
claim we will associate a probability p, indicating that the x lies in proportion to p, of 
the way through the data. At first glance, we would associate the rth ordered 
observation from n values, denoted by  nrx : , with nrp nr /:  , 120...,,2,1n . The 
range of values we would expect for p is  1,0 . Hence, to get the p values 
symmetrically placed in the interval  1,0 , we use the formula   ,/5,0: nrp nr   which 
corresponds to breaking the interval  1,0  into 120 equal sections. Thus, we have pairs 
of values describing the data as   nrnr px :: , . The value of claim x for any p is referred 
to as the sample p – quantile of loss distribution. They are the base for the construction 
of a quantile model of loss distribution. 

2. Loss Distribution Modeling 

We want to link the sample features to corresponding features in the populations 
from which our sample comes, e.g. to features of positive asymmetrical long-right-
tailed loss distribution. There are four different ways in which we may define the 
model for random variation of losses: 

1. The Cumulative Distribution Function (CDF), denoted by  xF , is defined as 
    .pxXPxF   

Count 120 
Average 2020,29 
Median 868,5 
Standard deviation 3949,86 
Coeff. of variation 195,509% 
Stnd. skewness 23,0865 
Stnd. kurtosis 74,0037 
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2. The Probability Density Function (PDF),  xf , is the derivative of the CDF: 

   
.

dx
xdFxf   

3. The Quantile Function, QF, denoted by  pQ , expresses the p-quantile px  as 

a function of p:  pQx p  , where the value of x for which    .pp xFxXPp   
The definitions of the QF and the CDF can by written for any pairs of values  px,  

as  pQx   and  xFp  . These functions are simple inverses of each other, provided 
that they are both continuous increasing functions. Thus, we can also write 
   pFpQ 1  and    xQxF 1 . For sample data, the plot of  pQ  corresponds to 

the plot of x against p. 
4. In the same way that the CDF can be differentiated to give the PDF, we can 

use the derivative of the QF. The Quantile Density Function, QDF, is defined as:  

   
dp

pdQpq   for .10  p  

Besides broad use of maximum Likelihood estimation loss-models defined by 
PDFs of exponential, Weibull, Pareto, lognormal and gamma shapes, there is a 
reasonable phenomenon of grooving utilization in loss distribution studies of methods 
based on Galton’s quantile and Order Statistics theory known as modeling by Quantile 
Functions. We suggest it for the case, when the classical approach to probability 
modeling of losses does not bring satisfying results concerning the long right tail area. 
But, other advantages of loss distribution definition by form of QF, e. g. as a good base 
for rankit Monte-Carlo simulations and parametrical bootstrapping could be used. 

3. Results of Goodness-of-fit Tests  

The values of Log-likelihood (summarized in Table 1) confirm that the best of all 
fitted known PDFs are shifted Weibull and shifted Gamma distributions.  

Chi-square or Kolmogorov─Smirnov goodness-of-fit tests of the empirical 
loss distribution with known PDFs, also validate the logarithm-normal and loglogistic 
models. Nevertheless, according to the Q-Q graphs, none of the tested PDFs, with 
maximum likelihood parameters estimation, represent a good approximation of 
positively skewed heavy left and long right tailed individual loss distribution (see S-
shape of empirical data for lognormal distribution in Fig. 3 and low adaptation of the 
other fitted theoretical distributions to the empirical data). 

The conclusion of classical approach to modeling of the loss distribution is, that 
none of all applied PDFs fits the whole empirical individual theft claims’ data interval 
well without data transformation and the best fit of applied PDFs represents Weibull, 
gamma and logarithm-normal, but these distributions do not fit the long right tail well 
enough.  
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Table 1.  Comparison of Alternative Distributions 

Distribution Estimated 
parameters 

Log 
Likelihood 

Chi-Squared P KS D V 

Weibull (3-
Parameter) 

3 1011.67 0.0244651 0.115054 0.154036 

Gamma (3-
Parameter) 

3 1012.14 0.00878416 0.12502 0.180079 

Lognormal (3-
Parameter) 

3 1013.12 0.250284 0.0733204 0.12181 

Loglogistic 2 1013.24 0.0556913 0.0674586 0.12815 
Loglogistic (3-
Parameter) 

3 1013.42 0.331703 0.0739145 0.135035 

Lognormal 2 1014.73 0.1073 0.0867263 0.13881 
Weibull 2 1017.43 0.0219407 0.100633 0.157367 
Gamma 2 1022.46 0.0302371 0.139439 0.18965 
Exponential (2-
Parameter) 

2 1033.14 0.00141504 0.201559 0.239471 

Exponential 1 1033.32 0.00214622 0.201328 0.239099 
Birnbaum-
Saunders 

2 1036.11 0.0000017752 0.189219 0.235474 

Cauchy 2 1056,23 2.52777E10-9 0.217514 0.223384 
Largest Extreme 
Value 

2 1083,48 9.99201E10-16 0.21277 0.360104 

Generalized 
Logistic 

3 1083.52 1.11022E10-16 0.213642 0.360952 

Laplace 2 1092.65 0.0 0.296491 0.360887 
Exponential 
Power 

3 1092.65 0.0 0.297527 0.360711 

Logistic 2 1114.82 0.0 0.266996 0.449987 
Pareto (2-
Parameter) 

2 1120.03 0.0 0.396166 0.609362 

Pareto 1 1141.79 0.0 0.423516 0.654517 
Source: authors’ own elaboration in Statgraphics Centurion XV’s Distribution fitting  

4. Modeling with quantile functions 

The relatively new field of statistical science called “modeling with quantile 
functions” has been widely recognized as a significant advance, and is being applied 
in many areas. Quantile functions make it possible to create a distribution model 
by combining a number of component models. The quantile-based models provide 
the flexible approach needed to obtain well-fitted tails in distributional models. This 
creates new possibilities for probability modeling in the cases when the standard 
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approach fails to produce adequate results. But these methods are almost unknown in 
loss distribution modeling. 
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Fig. 3. Quantile-Quantile graph of fitted PDFs for claims 
Source: authors’ own elaboration in Statgraphics Centurion XV 

More precise results could be achieved by building a conceptual quantile model 
to reflect data properties, as well as by being relevant to the particular application area. 
The “construction kit” for the quantile modeling process in general, analyses of 
methods and techniques for identifying, estimating and validating probability quantile 
models especially for skewed heavy left distributions could be found in the monograph 
by Sipková and Sodomová (2007).  

Therefore, the procedure and the results of the actual application of the referred 
conceptual quantile modeling methodology on the values of 120 individual theft claims 
made on an auto insurance portfolio are explained only. It is the main goal of this 
article to apply the quantile probability method of conceptual modeling of whole loss 
distribution, exploring its potential uses and analyzing its advances and drawbacks. 
The investigation will elaborate and apply the quantile modeling methods that are 
broadly described in Warren Gilchrist’s Modeling with Quantile Distribution Functions 
(Gilchrist 2000). 

The basis for the approach to statistical modelling based on quantile function 
models is that quantile functions can be added and, in the right circumstances, 
multiplied to obtain new quantile functions. The components should be properly 
weighted. Quantile density functions can also be added together to derive new quantile 
density functions. Quantile functions of the best fitted distributions in the classical 
approach are the simple components that can be used to construct models of the 
complexities of real loss data. Extremes are well modeled by Pareto right tail of the 
conceptual quantile models, as by Pacáková et al. (2006). Application of quantile based 
conceptual modelling methods has its foundation in the Order statistics theory (see 
e. g. David and Nagaraja 2003).  

Using a modelling kit, we have elaborated three parametric composites:  
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1. The semi-linear gamma-Pareto distribution as the composition of basic gamma 
and Pareto inverse forms. The composition by adding was generalized to include 
position and scale parameters by using the transformation: 

     ,21 pPARETOINVvpGAMAINVvpQ   
where parameters  pv  11   and pv 2  were set as the functions of probability p, 
to give proper weight and spread to gamma and Pareto shapes on each side 
of the distribution. The basic form of PARETOINV(p) was built by using modification 
rules for QF (Sipková and Sodomová 2007): 
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and by the Q-transformation rule to 
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The final shape of the composite semi-linear quantile gamma-Pareto model for 
losses is: 
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2. The semi-linear Weibull-Pareto distribution - quantile function: 
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  is the parameter of location,   is the scale parameter,   a   are the parameters of 
shape. The Weibull-inverse form was developed from the basic quantile function of 
exponential distribution: 

)1ln()( ppSEXP   by the Q-transformation rule   xpST EXPx )(  to 

  .)1ln()( ppSWEIB   
3. The semi-linear Lognormal-Pareto distribution as the combination logarithm-

normal and Pareto shapes without an extra location parameter and with the optimal 
weighing of its composites: 
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Models are optimaly weighed to account for data properties. 
The deviations of the data from a given quantile function are called the 

distributional residuals:     ;rrr pQxe , r = 1, 2, …n. 
Both applied methods of estimation, the method of least squares and the method 

of least absolutes, use ordered values of claims, thus  nrx : . The steps of minimization 
of the criterion depend on the general numerical minimization procedure. All the 
calculations in the process of estimation were done by Solver in Excel. 

The criterion for approximate generalized Öztürk─Dale method of least squares for 
estimation by Gilchrist (2000, p. 198): find   to minimize     2:: ;  nrnr pQx , 
where pr:n is the rank of approximation pr:n = (r – 0.5)/n . 

The criterion for the minimizing of the distributional least absolutes criterion 
(method of least absolutes) is as follows:    

(1) 

(3) 

(2) 
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find   to minimize      ;:
*

: nrnr pQx , where pr:n* is the median rankit pr:n* = 
BETAINV(0,5; r, n-r+1). 

Three best fitted shapes of Q-models of loss distribution were compared 
graphically. 

There are many aspects of graphical and numerical validation, but here we 
concentrate only on those of direct relevance to modelling with quantiles. The natural 
plot to start with is the fit-observation diagram or Q-Q plot of the validation data 
against the corresponding fitted values (see Fig. 4). Sometimes the look of two plots is 
very similar (the graph for fitted Weibull─Pareto model looks similar) and it is useful 
to have some numerical measures to supplement the analysis. 

 
Fig. 4. Graphical validation the lognormal-Pareto model by Q-Q graph  

Source: authors’ own elaboration in MS Excel 

 
Fig. 5. Comparison of empirical data and the gamma-Pareto model by median rankit 

and the 99% confidence intervals of model 
Source: authors’ own elaboration in MS Excel 
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The suitable measure of the quality of the fit is the correlation between the fitted 
values and the actual values. In the case of validated three models, values of correlation 
coefficients are high (lognormal-Pareto model: 0.9898, Weibull-Pareto model: 0.9905 
and gamma-Pareto model: 0.9908), signalling very strong linear correlation. The best 
fitted model, also for the long right tail, is gamma-Pareto quantile model.  

Conclusions 

The application of quantile methods of loss distribution modeling demonstrates 
their usefulness, especially by the results which were obtained by applying them on 
complex asymmetric distributions with the existence of extremes. The constructed 
conceptual quantile models treat extremes themselves. Moreover, the future study of 
extremes could continue with Monte Carlo simulations through the conceptual quantile 
models by methods of simulation of extremes by quantile functions. 

The paper is product part of the research project GAČR 402/09/1866: Modeling, 
simulation and management of insurance risks. 
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SOME ASPECTS OF THE PRODUCTION FUNCTION-BASED EFFICIENCY 
ESTIMATION OF THE SMALL-SCALE INDUSTRIAL ENTERPRISES         

ACTIVITIES 

Abstract 

Some aspects of the efficiency estimation of the small-scale industrial enterprise 
activities on the basis of standard production function are considered. Returns on 
production inputs of capital and labor force for the small-scale industrial enterprises are 
proxied by operational expenses and number of employees, respectively. Based on the 
production function estimates, the periodization of the small-scale industrial enterprises 
activity in Ukraine is made. 

Keywords: small-scale industrial enterprises; efficiency estimation; production factors; 
production function; labor productivity level 

JEL classification: C13 

1. Introduction 

Higher efficiency of the small-scale industrial enterprises activity is an important 
pre-condition for economic growth, as well as for an increase in the material and 
cultural standards of living. Statistical estimation of the efficiency of the personnel 
activity at the small-scale industrial enterprises used to be performed with the use of 
the output per worker. Assuming a downward tendency for the employment at small-
scale industrial enterprises, an increase of the labor force efficiency is set to be the 
major factor of output growth in either material goods or services.  

General information on the relationship between expenses of production inputs and 
output (work, services) is provided with the production function, which determines the 
technologically effective way of production. Each small-scale industrial enterprise 
makes the decision on its production program by comparison of costs and benefits for 
any output item. The choice of the type of goods and services to be produced is based 
upon the most effective production program, which minimizes expenses. 

For estimation purposes, determinants of output (in levels and growth rates) are 
used according to standard production function of  

LAKY  , 

where K stands for operational expenses, L is the number of employees; α and β are the 
so-called technology coefficients measuring the share of inputs in production. 

Estimates of α and β provide with output gains due to growth of operational 
expenses and number of employees. 
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Table 1.   Production function coefficients, 2001─2008 

Estimated values of the coefficients  α β 
2001─2002 0.388 0.715 
2002─2003 1.011 –0.015 
2003─2004 0.913 0.107 
2004─2005 0.581 0.47 
2005─2006 1.027 –0.051 
2006─2007 0.826 0.215 
2007─2008 0.113 1.061 
2001─2002 0.213 0.893 

Source: authors’ calculetion 
On the basis of estimates above, several periods of the efficiency of small-scale 

industrial enterprises in Ukraine are singled out: 
I period ─ 2001─2002. It is characterized by a decrease in the efficiency of labor 

inputs, as an increase of the number of employees by 1% is associated with a decline in 
production on the average by 0.015%. 

II period ─ 2003─2004. This period is characterized by excess of rates of output 
growth over the rates of production inputs increase. At the same time, improvement in 
production efficiency is mostly caused by extensive growth of production inputs. 

III period ─ 2005─2006. Tendency for reduction of the labor inputs is observed.  In 
2005, an increase of labor by 1% contributes to a decrease of output by 0.051%. 

IV period ─ 2007─2008. We observe gradual growth of efficiency of labor using 
which has led to the greatest production increments.  

Our results suggest possible inefficient use of such production factor, as labor. In 
order to provide extra hints on the use of the personnel at the small-scale industrial 
enterprises, the indicator of production per worker is used. 

Effects of dynamics of labor productivity and number of workers on production 
changes by the small-scale industrial enterprises were estimated with the use of the 
chain substitutions method, and the results reveal several features. 

All small-scale industrial enterprises have registered annual growth throughout the 
2001—2008 period. Until 2004, it is explained by either labor productivity growth, or 
growth in the number of workers. Since 2005, output gains are explained only by increase 
in the average level of labor productivity, while reduction in the number of workers leads 
to a decrease in production. 

Attaining a higher labor productivity level cannot prevent from reduction in output. 
Irrespective of the level of workers, production efficiency becomes lower. An increase 
in the number of workers allows take advantage of specialization and achieve full 
production capacity.  
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Table 2. Changes in the output by small-scale industrial enterprises in Ukraine           
(million of hryvnas), 2001—2008   

Changes in output 
 due to changes in: Periods 

total labor productivity number of workers 
2001─2002 857.5 480.3 377.2 
2002─2003 1234.5 712.4 522.1 
2003─2004 1735.9 1315.1 420.8 
2004─2005 1595.7 2489.2 –893.5 
2005─2006 1124.3 1899.0 –774.7 
2006─2007 494.5 1434.0 –939.5 
2007─2008 1771.9 2635.9 –864.0 

Source: authors’ calculetion 
Similar calculations are made for small-scale enterprises of such types of economic 

activity as mining, manufacturing, production and distribution of electricity, gas and 
water. For mining small-scale industry enterprises, no certain trends in production are 
found. Negative consequences of the reduction in number of workers have emerged 
since 2003. In 2004, production due to changes in the number of workers was reduced 
to 3.7 m hryvnas, and in 2005 reduction of production has amounted to 6.9 m hryvnas. 
Thus the production has grown in 2004 due to average labor productivity growth. 

Table 3. Production change at the mining small-scale industrial enterprises of Ukraine 
(million of hryvnas), 2001─2008 

Changes in the output  
 due to changes in: Periods  

total labor productivity number of workers 
2001─2002 13.7 1.7 12.0 
2002─2003 25.8 15.6 10.2 
2003─2004 29.0 32.7 –3.7 
2004─2005 23.8 30.7 –6.9 
2005─2006 19.8 19.8 0.0 
2006─2007 20.6 25.6 –5.0 
2007─2008 23.7 20.8 2.9 

Source: www.ukrstst.gov.ua 
However, in 2008 an increase in the number of workers has allowed to increase 

production by 2.9 million UAH. As the share of manufacturing dominates in industry 
structure, dynamics of production in the industry as a whole is supposed to be identical. 
For example, negative effects of reduction in the number of workers are visible since 
2005, with its maximum attained over the 2001─2007 period, when reduction in 
production was at 944.1 million UAH. 
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Table 4.  Production sold change at the manufacturing small-scale industrial enterprises 
of Ukraine (mn UAH), 2001—2008  

Changes in output 
 due to changes in: Periods 

total labor productivity number of workers 
2001─2002 811.3 503.2 308.1 
2002─2003 1154.9 715.7 439.2 
2003─2004 1626.7 1272.8 353.9 
2004─2005 1488.2 2399.6 –911.4 
2005─2006 1030.1 1825.3 –795.2 
2006─2007 383.2 1327.3 –944.1 
2007─2008 1664.2 2516.9 –852.7 

 
For small-scale enterprises of the production and distribution of electricity, gas and 

water branch, reduction in the number of workers has begun only since 2006. 
However, it has been accelerated in recent years. As in 2005─2006 reduction of labor 
force contributes to a decrease in output of 2.9 m hryvnas, this number has increased to 
26.3 m hryvnas over the 2007─2008 period.  

2. Conclusion 

Our results imply that inefficiency of labor force leads to reduction in output. It 
speaks not intensity of work, and that small-scale enterprises not in a condition to 
provide stable hired workers number. Therefore, creation of conditions for a labor 
effective utilization should become a major factor of production sold increase in the 
conditions of a competition. 
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INVESTMENT PROJECTS MODELING 
UNDER CONDITIONS OF FUZZY INFORMATION 

 
Abstract 

A model is built and the computation algorithm of net present value of investment 
project is developed for the fuzzy set values of interest rates of discounting. In article 
the theory of fuzzy set to the modeling and estimation efficiency of economic 
investment projects was used. A computational algorithm is realized in MS Excel.  

Кeywords: financial-investment activities, risk and uncertainty, fuzzy information 

JEL classification: C02; D81; G11  

1. Introduction 

The modeling of financial-investment activities and relevant decision-making 
mostly take place under conditions of risk and uncertainty. The incidence of 
uncertainty in economic processes can have a probabilistic character or be related to 
the fuzzy number parameters of task. For example, it could be interest rates, price of 
products and assets, rates of investment projects discounting etc.   

Fuzzy set theory and unclear measures are not unique methods of decision-making 
under uncertainty, but as its founder L.A. Zadeh (1965) claimed, step on the way of 
rapprochement of precision of classic mathematics and inaccuracy the real world. 

The methodological instruments of the fuzzy set theory are used for modeling and 
estimation of the efficiency of such economic processes, which have not clear 
statistical measures, and either can not be obtained directly, or are definite as an 
interval only. In the case of interval representation, the so-called triangular fuzzy 
numbers operations are used (Zimmermann 1991). 

Let us consider the application of triangular fuzzy numbers for the modeling of 
investment projects and computation of their economic efficiency under conditions of 
interval representation of discount annual rates for investments and authenticity level 
during the projects execution period.   

In the classic discounting and computation model of the net present value (1)─(3) 
of investment project, it is assumed that the rate of interest m, which is the same as the 
rate of discounting, enters as a basic argument in the following way:  

 1

CFiDCFi i
m




, 

 1 1 1

T T CFiPV DCFi ii i m
   

  
, 

NPV PV CI  ,

 

(1) 

(2) 

(3) 
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where CI is the initial investment in a project; T  is duration of the project; m  is the 
discounting rate, 1 2CF ,CF ,...,CFT  is the sequence of cash flow receipts during project 

realization, PV  is the present value of project, NPV  is the net present value of 
project. 

Let the rate of discounting be a triangular fuzzy number with parameters lm ,  m , 

rm ,  . Here lm  , rm  are left and right bounds of discounting rate, respectively;    

is the level of authenticity,  0 1, ;     l rm ,m  is the confidence interval 
for discounting rate, with left and right bounds defined according to the formula below: 

   m m m ml l l    ;     m m m mr r r    . 

Let the duration of the project be T  years and for every moment of time t  rate of 

discounting is known as an triangular fuzzy number, i.e.,  t
lm ,  tm  and  t

rm , 
( 1 2t , ,...,T ). Taking into account the level of authenticity  , we obtain: 

                       t t t t t t t t
m ;m m m m ;m m mr r rl l l        .  

The algorithm for net present value computation of investment project as a 
criterion indicator of its efficiency implies computation of the left and right bound 
values of the discount multiplier dependent on the discounting rate and the authenticity 
level   for any moment of time. 

For the initial moment of time 1t  , a discount multiplier is determined as 

 
1

1 m
. Under condition that 

 
1

1 m
 is triangular, the fuzzy number has left and 

right bounds:  
         1 11 1

1 1m , mr l 
 

  . 

For 2t  , the left and right bounds of the discount multiplier 
 

1
1 m

 are 

determined as follows : 
         1 11 2

1 1m mr r 
 

   ,          1 11 2
1 1m ml l 

 
   . 

I a similar way, for the moment of time 3t   it is obtained that:  
               
               

1 1 11 2 3
1 1 1

1 1 11 2 3
1 1 1

m m m ,r r r

m m ml l l .

  

  

  
    

  
    

  

For the whole period of time T , an interval multiplier  with such values of the left 
and right bounds is used:  

(4) 

 (5) 

(6) 

(7) 

(8) 



 

 77 

             
1 1

1 1
1 1

T Tt tT Tm m ,m mr rl lt t
   

 
    
 

 

Taking into account (9), the present value TPV  and the net present value TNPV   
are defined as follows: 

a) left 
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b) right: 
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, NPV PV CIr ,T r ,T  . 

Suppose that the amount of initial investment is $1000, and the flow of annual 
money receipts during project’s realization is $500, $400, $300, $200, $100, $50 for 
subsequent six years. Assuming that the discounting rate is fixed at 10%, the value of 
NPV  as the criterion index of economic efficiency is 237.437.  

Let for the set investment project the pond discounting presents an unclear three-
cornered number and changes for every year of action in such scopes: 

Source: authors’ estimations 

With the use of (4)─(6) the interval evaluation is executed NPV . The results are 
shown in Table 1, with a convenient visualization in Fig. 1.  

Table 1.  Interval evaluation of the investment project efficiency at the level of authenticity   

Source: authors’ estimations 

Year 1 2 3 4 5 6 

lm (left) 8 9 7 8 9 8 

m  10 12 10 9 11 10 

rm (rights) 13 15 12 11 13 12 

  PV left PV right NPV left NPV right 
0.0 1159.442 1286.603 159.4417 286.6028 
0.1 1165.699 1280.16 165.6991 280.1596 
0.2 1172.014 1273.774 172.0141 273.7743 
0.3 1178.387 1267.446 178.3873 267.4462 
0.4 1184.82 1261.175 184.8196 261.1747 
0.5 1191.312 1254.959 191.3117 254.9591 
0.6 1197.864 1248.799 197.8643 248.7986 
0.7 1204.478 1242.693 204.4781 242.6925 
0.8 1211.154 1236.64 211.1539 236.6404 
0.9 1217.893 1230.641 217.8926 230.6414 
1.0 1224.695 1224.695 224.6949 224.6949 

(9) 

(10) 

(11) 
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Fig. 1.   The change of the range values of net present value of the investment project 
depending on the level of authenticity   

Source: authors’ estimations 

 

The method of cash flows discounting and investment efficiency estimation based 
on interval estimates of the interest rate has substantial advantages over the classic 
method of discounting. First, real interval estimates are used instead of a fixed interest 
rate of discounting. Second, in the place of one level of authenticity (95% or 99%) the 
large number of such levels is used  0 0 0 1 0 2 1 0, ; , ; , ; ; , . Third, our computer-
realized algorithm of fuzzy number computations has universal character and can be 
used for the assessment of arbitrary investment, arbitrary scopes of annual discounting 
rates, the level of initial investment, that is of many applied problems which are of 
interest for forecasting and can be the subject of future research.   

Literature 

Zadeh, L.A. (1965), Fuzzy Sets, Information and Control, vol. 8. 
Zimmermann, H.-J. (1991), Fuzzy set theory and its applications.  
Borisov, A.N., Alekseev, A.V., Merkureva, G.V. (1989), Treatment of unclear information 

in the systems of decisions making, Moscow: Radio and Communication.  
Kofman, A., and Aluha, H. (1992), Introduction to fuzzy set theory in the management by 

enterprises, Minsk: Visheyshaya Shkola. 
Nedosekin, A. (2002), Fuzzy-plural analysis of fund investments risk, Moscow: Printing 

House «Sesame». 



 

 79 

Vasyl Yeleyko, Rostyslav Bodnar, Mariya Demchyshyn 
Lviv Academy of Commerce 

APPLIED STUDY OF CONTEMPORARY BANKING  
PROBLEMS IN UKRAINE 

Abstract 
Applying standard methods of statistical analysis, recent activities of three Ukrainian 
banks (PrivatBank, Derzhavniy Oschadniy bank Ukrayiny and Kredobank) are ana-
lyzed. Financial indicators of the net income, the profit, the income before taxation, 
and the intangible assets are taken into account. 

Keywords: linear trend; regression; coefficient of determination; point forecast; index 
of seasonality; autocorrelation 

JEL classification: C01; G17; G21 

1. Introduction 

Banks are one of those financial institutions whose activities have been drastically 
influenced during the financial world crisis. In the present paper, we continue our 
previous investigations, for example Єлейко та інші (2007, с. 63─67), Єлейко і 
Боднар (2007, с. 275─281), Боднар (2008, с. 85─89), by analyzing the activities of 
several well-known Ukrainian banks. The following banks are chosen for our study:  

─ the public joint-stock company commercial bank PrivatBank, as one of the 
largest private Ukrainian banks; 

─ the open joint-stock company Derzhavniy Oschadniy Bank Ukrayiny (DOBU),   
as a systemic state-owned bank; 

─ the public joint-stock company Kredobank, as a bank with the foreign (Polish) 
capital. 

The choice of these banks is motivated by the fact that their activities have been 
stable and successful over a long period of time in both Ukraine and the Central and 
Eastern Europe (CEE) countries during the economic world crisis. Main objective of 
our paper is the exposure of most essential factors which are instrumental in the 
successful activities of banks. 

In the paper, we suggest linear as well as non-linear models of the bank activities  
that are based on the methods of econometrical and statistical analysis (see, for 
example Єлейко та інші (2007) or Green (2006). All received models are verified for 
the validity of raw data. The zero autocorrelation is tested for the residuals of each 
model as well. We also model the seasonality of the PrivatBank indexes of activity. 

In order to investigate the bank activity, we consider indexes of net income, profit, 
income before taxation, and intangible assets (for DOBU – fixed and immaterial 
assets). All indexes are presented in Table 1. 
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Table 1.  Indexes of the bank activity (thousand of hryvnas), 2004─2009 

Bank Year Net 
income Profit Income before 

taxation 
Intangible  

assets* 
2004 164842 1565992 175204 750109 
2005 475655 2 549 076 551115 7338 
2006 506208 3702185 529219 11195 
2007 1534162 5344298 1721786 12975 
2008 1291776 1291776 1884813 10286 

PrivatBank 

2009 1050489 17897107 1145927 8445 
2004 1 396 656 265 11 892 492 206 
2005 20 159 713 666 41 553 505 776 
2006 145 296 1 033 014 207 940 1 686 805 
2007 207 281 1 499 103 299 792 1 686 808 
2008 305 238 1 509 768 449 154 2 114 228 

DOBU 

2009 692 696 4 184 570 968 534 2 162 785 
2004 7827 121671 12885 5448 
2005 10721 160287 16322 6250 
2006 23158 200619 34969 9351 
2007 1773 276647 17531 19433 
2008 622313 260936 653070 11366 

Kredobank 

2009 528049 345113 528078 21983 
Note: * for DOBU, the value of fixed and immaterial assets is presented.  
Source: www.privatbank.ua, www.kredobank.com.ua,  www.oschadnybank.com 

 
We denominate the index values to prices of 2004 by taking into account the price 

indexes. For analysis of the dynamics and the relationship between the indexes, the 
transformed data are used (Table 2). 

First, we analyze the dynamics in the selected indexes. Using the Least Square 
Method we obtain the models of linear trend, the values of the coefficients of 
determination, the calculated values of the Fisher and the Durbin─Watson (DW) 
statistics. The critical values of the Fisher test and the DW test with the significance 
level 05.0  are equal to Ftabl = 7.71 and DWl  = 0.61, DWu = 1.40 correspondingly. 

For PrivatBank, we obtain: 

ty l
Pt

97484.571216306.000  ~
1

 ,     R1
2 = 0.343,  F1calc = 2.084,    DW1 = 0.0001; 

,958731.343467.48280 ~
1

tx l
Pt

       R2
2 = 0.364,   F2calc = 2.292,    DW2 = 2.503; 

tz l
Pt

137786.886067.676561 ~
1

 ,   R3
2 = 0.394,      F3calc = 2.600,    DW3 = 1.897; 

twl
Pt

106615.971-067.503996 ~
1
 ,   R4

2 = 0.432,      F4calc = 3.045,    DW4 = 1.724. 
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Table 2.  Denominated indexes of the bank activity (thousand of hryvnas), 2004─2009  

Bank Year Net income Profit 
Income 
before 

taxation 

Intangible 
assets* 

2004 164842 1565992 175204 750109 
2005 431238 2311039 499651 6653 
2006 411234 3007588 429928 9095 
2007 1068890 3723509 1199612 9040 
2008 735906 735906 1073750 5860 

PrivatBank 

2009 532902 9079007 581316 4284 
2004 1396 656265 11892 492206 
2005 18277 647023 37673 458546 
2006 118036 839202 168927 1370330 
2007 144418 1044463 208873 1175242 
2008 173890 860093 255877 1204445 

DOBU 

2009 351397 2122787 491327 1097157 
2004 7827 121671 12885 5448 
2005 9720 145319 14798 5666 
2006 18813 162979 28408 7597 
2007 1235 192747 12214 13539 
2008 354523 148651 372045 6475 

Kredobank 

2009 267874 175072 267888 11152 
Note: * for DOBU, the value of fixed and immaterial assets is presented.  
Source: www.privatbank.ua, www.kredobank.com.ua,  www.oschadnybank.com 
 

First, we analyze the dynamics in the selected indexes. Using the Ordinary Least 
Square (OLS) estimator we obtain the models of linear trend. The critical values of the 
Fisher test and the DW test with the significance level 05.0  are equal to Ftabl = 7.71 
and DWl  = 0.61, DWu = 1.40 correspondingly. 

For PrivatBank, we obtain the following estimates: 

ty l
Pt

97484.571216306.000  ~
1

 ,   R1
2 = 0.343,   F1calc = 2.084,  DW1 = 0.0001; 

tx l
Pt

958731.343467.48280 ~
1

         R2
2 = 0.364,      F2calc = 2.292,    DW2 = 2.503; 

tz l
Pt

137786.886067.676561 ~
1

 ,  R3
2 = 0.394,      F3calc = 2.600,    DW3 = 1.897; 

twl
Pt

106615.971067.503996 ~
1

 ,     R4
2 = 0.432,      F4calc = 3.045,    DW4 = 1.724, 

where  ~
1

l
Pt

y is a normative value of the net income (thousand of hryvnas);  ~
1

l
Pt

x is a 

normative value of the profit (thousand of hryvnas);  ~
1

l
Pt

z is a normative value of the 
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income before taxation (thousand of hryvnas);  ~
1

l
Pt

w is a normative value of the 
immaterial assets of PrivatBank (thousand of hryvnas). 

In the case of state-owned DOBU, the following estimates are obtained: 

ty l
Ot

4092.171689753.600  ~
1

 ,   R1
2 = 0.896,   F1calc = 34.631,    DW1 = 2.286; 

tx l
Ot

886.336302400.210597 ~
1

 ,    R2
2 = 0.618,    F2calc = 6.467,      DW2 = 2.192; 

tz l
Ot

88335.229113411.800 ~
1

 , R3
2 = 0.906,   F3calc = 38.710,    DW3 = 2.229; 

twl
Ot

144781.829600.459584 ~
1

 ,   R4
2 = 0.481,   F4calc = 3.701,  DW4 = 2.049, 

where  ~
1

l
Ot

y is a normative value of net income (thousand of hryvnas),  ~
1

l
Ot

x is a 

normative value of profit (thousand of hryvnas);  ~
1

l
Ot

z is a normative value of income 

before taxation (thousand of hryvnas);  ~
1

l
Ot

w is a normative value of the fixed and 
intangible assets of DOBU (thousand of hryvnas). 

Finally, for Kredobank we obtain: 

ty l
Kt

886.66201121707.933  ~
1

 , R1
2 = 0.612,   F1calc = 6.305,    DW1 = 2.470; 

tx l
Kt

8764.862980.127062 ~
1

 ,         R2
2 = 0.435,      F2calc = 3.079,    DW2 = 2.203; 

tz l
Kt

7.4866658533.611150 ~
1

 , R3
2 = 0.607,      F3calc = 6.167,    DW3 = 2.563; 

twl
Kt

1053.971933.4623 ~
1

 ,            R4
2 = 0.357,      F4calc = 2.219,    DW4 = 2.979, 

where  ~
1

l
Kt

y is a normative value of the net income (thousand of hryvnas);  ~
1

l
Kt

x is a 

normative value of the profit (thousand of hryvnas);  ~
1

l
Kt

z is a normative value of the 

income before taxation (thousand of hryvnas);  ~
1

l
Kt

w is a normative value of the 
intangible assets of Kredobank (thousand of hryvnas). 

Because the values of the Fisher statistics are almost always smaller than the 
critical value, we conclude that the linear trend model does not provide a good fit for 
establishing the indexes of all three banks. It means that all indexes have not exact 
linear tendency for increasing or decreasing. Only indexes of the net income and the 
income before taxation of DOBU have linear tendency, since in these cases the 
calculated values of the Fisher statistic are greater than the critical value. For instance, 
the average value of the net income of DOBU increases by 64092.171 thousand 
hryvnas per year and the average value of the income before taxation of this bank 
increases by 88335.229 thousand hryvnas per year. We conclude that there is no 
autocorrelation in residuals in these two models by using the DW test. Hence, these 
two fitted models can be applied for forecasting of the net income and the income 
before taxation of DOBU. 
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In particular, the point forecasts for 2010─2011 and the corresponding 95% 
prediction intervals, calculated by the linear trend models for the net income and the 
income before taxation of DOBU are presented in Table 3. 

Table 3.  The forecast of the net income and the income before taxation of DOBU by 
the linear trend model for 2010─2011 

Index Year Point forecast, 
thousands UAH 

95% prediction interval, 
thousands UAH 

2010 358891.600 (222737.371; 495045.829) Net income  2011 422983.771 (254709.454; 591258.089) 
2010 504934.800 (327442.754; 682426.846) Income before 

taxation  2011 593270.029 (373905.906; 812634.151) 
Source: authors’ calculations 

 
Better results for modeling of the dynamics in the bank activity are obtained by 

nonlinear trend models, in particular by the degree models.  
For PrivatBank, the following models are fitted: 

792.0201482.372  ~
1

ty d
Pt
 , R1

2 = 0.684, F1calc = 8.671,   DW1 = 2.135; 

424.0880.1598648 ~
1

tx d
Pt
 ,      R2

2 = 0.110,   F2calc = 0.495,    DW2 = 2.798; 

075.1411.582781 ~
1

tz d
Pt
 , R3

2 = 0.715, F3calc = 10.059, DW3 = 2.139; 

488.2591.225829 ~
1

 twd
Pt

, R4
2 = 0.718, F4calc = 10.198,     DW4 = 2.117. 

According to the obtained statistical results we conclude that such indexes like the 
net income, the income before taxation, and the intangible assets of PrivatBank can be 
very well fitted by the degree model. For instance, checking of the fitted models by 
applying the Fisher test and the DW test for autocorrelation leads to the conclusions 
that the residuals are uncorrelated and the model provides a good fit to data with the 
significance level of 5%. As a result, the considered model can be used for forecasting 
and planning of the activity of PrivatBank. 

The point forecasts for 2010─2011 and corresponding 95% prediction intervals, 
calculated by the degree trend models for the net income, the income before taxation, 
and the immaterial assets of PrivatBank are given in Table 4. 

For DOBU, the following models are fitted: 
022.31988.249  ~

1
ty d

Ot
 ,  R1

2 = 0.955, F1calc = 84.882,   DW1 = 1.424; 

499.0930.542449 ~
1

tx d
Ot
 ,        R2

2 = 0.567,      F2calc = 5.244,   DW2 = 2.139; 

064.211660.510 ~
1

tz d
Ot
 , R3

2 = 0.970, F3calc = 129.740,  DW3 = 2.793; 

592.0625.462518 ~
1

twd
Ot
   R4

2 = 0.646, F4calc = 7.311,   DW4 = 2.660. 
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Table 4. The forecast of the net income, the income before taxation and the immaterial 
assets of PrivatBank by the degree trend model for 2010─2011  

Index Year 
Point forecast, 

thousand 
hryvnas 

95% prediction interval, thousand 
hryvnas 

2010 940826.272 (382412.848; 2314655.689) Net income  
2011 1045769.454 (386101.526; 2832503.048) 
2010 1281800.331 (412218.631; 3985778.337) Income before 

taxation  2011 1479640.181 (421543.443; 5193616.695) 
2010 1782.156 (131.295; 24190.355) Immaterial assets 
2011 1278.339 (71.281; 22925.440) 

Source: authors’ calculations 

Similarly to the linear trend case, we observe that the degree models provide a 
good fit for the net income and the income before taxation of DOBU. The point 
forecasts for 2010─2011 and the corresponding 95% prediction intervals, calculated by 
the degree trend models for the net income and the income before taxation of DOBU 
are presented in Table 5. 

Table 5. The forecast of the net income and the income before taxation of DOBU by 
the polynomial degree trend model for 2010─2011  

Index Year 
Point forecast, 

thousand of 
hryvnas 

95% prediction interval, 
thousand of hryvnas 

2010 711224.445 (237267.204; 2131943.241) Net income  
2011 1064717.264 (315896.654; 3588587.712) 
2010 647331.503 (352926.856; 1187322.721) Income before 

taxation  2011 852767.866 (435765.074; 1668818.999) 
Source: authors’ calculations 
 

However, the polynomial trend models are not suitable for the Kredobank data, as 
the estimated values of the Fisher and DW statistics are smaller than the corresponding 
critical values: 

727.13535.471  ~
1

ty d
Kt
 ,         R1

2 = 0.273,       F1calc = 1.500,  DW1 = 2.263; 

190.0762.126670 ~
1

tx d
Kt
 ,              R2

2 = 0.616,      F2calc = 6.427,   DW2 = 2.509; 

715.1456.6605 ~
1

tz d
Kt
 ,        R3

2 = 0.523,      F3calc = 4.382,   DW3 = 2.123; 

380.0862.5154 ~
1

twd
Kt
 ,        R4

2 = 0.455,      F4calc = 3.341,   DW4 = 3.130. 

Next, we consider the simple linear regressions of the net income on other factors. 
Using previous notations, we obtain for PrivatBank: 
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PP xy 0.011664.521619 ~  ,   R2 = 0.010, Fcalc = 0.041, DW = 1.385; 

PP zy 0.735435.80109 ~  ,                R2 = 0.937, Fcalc = 59.876, DW = 3.052; 

PP wy  633.118640276~ ,  R2 = 0.379, Fcalc = 2.445,  DW = 0.00001. 

In the case of  DOBU, the following estimates are obtained: 

OO xy 0.212617.83511~  ,      R2 = 0.867,    Fcalc = 26.103, DW = 1.594; 

OO zy 1.000708.8218 ~  ,        R2 = 0.9996,   Fcalc = 9653.198, DW = 2.527; 

OO wy 0.203887.62033 ~  ,    R2 = 0.394,     Fcalc = 2.601,  DW = 1.082. 

For Kredobank, our estimates are as follows: 

KK xy 0.375586.50831 ~  ,        R2 = 0.003,      Fcalc = 0.014,        DW = 1.177; 

KK zy 989.0440.6772 ~  ,        R2 = 0.999,      Fcalc = 2975.842,   DW = 1.767; 

KK wy 0.988769.101785 ~  ,   R2 = 0.0004,      Fcalc = 0.002,        DW = 1.107. 

The income before taxation has the largest influence to the net income for all 
considered banks. It follows from the statistical tests and the values of the coefficient 
of determination. In particular, the variation of the net income depends on the income 
before taxation for PrivatBank at 93.7%, for DOBU at 99.96%, for Kredobank at 
99.9%. The profit and the immaterial assets have no any effects on the net income. We 
observe a statistically significant dependence of the net income on the profit at 86.7% 
for DOBU. 

Since PrivatBank is the most successful among the studied banks, we analyze the 
seasonality pattern of the considered indexes for this bank as well. 

 

 
Fig. 1. Seasonality of the net income of PrivatBank, 2006─2009 

Source: authors’ calculations  
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Fig. 2. Seasonality of the profit of PrivatBank, 2006─2009 

Source: authors’ calculations 
 
 

 
Fig. 3. Seasonality of the income before taxation of PrivatBank, 2006─2009 

Source: authors’ calculations 
 

 
The analysis for the indexes of PrivatBank activity for the 2006─2009 period 

reveals that seasonality is present in all of the considered indexes. In all cases the 
seasonal wave increases from the first quarter to the fourth quarter. The smallest values 
are observed in the 1st quarter of year, there is a gradual increase of it in the 2nd 
quarter, and significant increases in the seasonality index are present in the 3rd and the 
4th quarters. The peaks of seasonality for every index is observed in the last quarter of 
the year. 
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Conclusion 

All said, it is possible to conclude that the degree trends are present in the indexes 
of the Privatbank and the DOBU activities (except of the profit for both banks). The 
dynamics of indexed developments of the Kredobank activity is weaker in both linear 
and degree models. There is a linear dependence of the net income of the considered 
banks on the income before taxation. The figures show the presence of seasonality in 
the the bank activity indexes for Privatbank, which is a positive feature and a factor 
behind the successful performance of the bank.  
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COMPARATIVE EFFICIENCY OF BANKS IN UKRAINE (2005-2008): 
CLASSIFICATION WITH DEA 

Abstract 

The paper is devoted to the analysis of the functioning of Ukrainian banks in recent 
years, using the non-parametric DEA method (Charnes et al. 1978; Banker et al. 1984). 
DEA method is used for two main purposes. First, we measure efficiency of the 
Ukrainian banks with DEA. Second, we use DEA to measure and decompose the 
Malmquist index in the analysis of productivity changes in the Ukrainian banks 
(Malmquist 1953; Fare et al. 1991, 1992). We assess efficiency and productivity 
changes of Ukrainian banks for 2005─2008. The main results of our research can be 
summarized in two propositions. The first one simply ascertains a fact and the second 
one frames a hypothesis: (i) along with a rather insignificant deviation of X-efficiency 
during all the periods of our study a considerable mean scale inefficiency was 
observed; (ii) there are reasons to suppose that owing the optimization of the activity, 
the Ukrainian banks will come out of the crisis with the considerably higher scale 
efficiency.  

Keywords: ukrainian Banks, efficiency; Data Envelopment Analysis (DEA) 

JEL classification: C61; C82; G21 
 

1. Introduction 
 

The banking system of Ukraine has been dynamically developing in the recent 
years: both capitalization and loan/deposit portfolios have been growing. The global 
financial crisis which stirred up the world in 2008 affected the activity of the Ukrainian 
banks. In the situation of the abrupt worsening of macroeconomics (high level of 
inflation, devaluation of the Ukrainian currency, the UAH, falling of the real GDP, 
etc.), the crisis phenomena became more visible in the banking sphere as well. Banking 
crisis in Ukraine is caused by a range of macro- and microeconomic factors. Along 
with the world tendencies, it is also connected with the peculiarities of the transition 
economies (Latter 1997). In such a situation it is especially important to pay attention 
to the measurement of efficiency and productivity changes of the Ukrainian banks. 

In this paper, the non-parametric DEA method (Charnes et al. (1978), Banker et al. 
(1984)) is used to measure the efficiency and productivity changes of the Ukrainian 
banks. We assess productivity changes of the Ukrainian banks from the beginning of 
2005 till the end of 2008. Note that as of the late papers that apply this method to the 
efficiency analysis and productivity changes of both branches of a bank [Pilyavskyy et 
al. (2008), Pilyavskyy et al. (2009)], as well as the Ukrainian banks on the aggregate 
(Mertens and Urga 2001; Kyj and Isik 2008) have been published. 

The paper is organized as follows. In Section 2 DEA method, the technique of 
forming and decomposing of the Malmquist index, is considered. In Section 3 the data 



 

 89 

and model which are used for calculations are presented. In Section 4 the main results 
of the research are discussed. In Section 5 we make conclusions. 

2. Methodology of research 

We use the output distance function, proposed by Shephard (1970), for the analysis 
of efficiency and productivity changes in the Ukrainian banks. The function allows for 
measuring technical efficiency of a bank with a respect to the production frontier and 
allows for answering the question: what extent output quantities can be proportionally 
expanded without changing input quantities. We evaluate the output distance functions 
on the basis of a non-parametric method of frontier analysis ─ Data Envelopment 
Analysis (DEA). We use these functions for the efficiency measurement and for 
creating the Malmquist index (Malmquist 1953; Fare et al. 1991, 1992) that is used for 
productivity comparisons. 

Let us consider N  banks, each of them uses n inputs for producing of m  outputs. 

Then, let n
ix   and 

m
iy   denote input and output vectors for the і -th bank. 

We consider each bank in two periods of time, 0t   and 1t  . Then a production 
technology transforming inputs into outputs can be presented by the set 

t n mS    : 
t{( , ) | can produce y }t t t tS x y x . 

The set of outputs (x) P t is defined as 

 t t t t t tP (x )= y  | (x , y )  S . 

Note that the set tS can represent a certain production technology only when it 
meets some properties, for more details, see Fare and Primont (1995).  

Shephard’s output distance function (Shephard 1970) for bank i in period t  is 
defined on the output set ( )tP x  as: 

 inf | 0 ( ) .t t t t t t
i i i iD (x ,y )= θ  > , y  /  θ P x   

In practice the function (3) for bank i can be calculated with the help of DEA by 
solving the following linear programming (LP) problem:  

1[ ( , )] max{ | 0, 0,1 1, 0}t t t t t t t
i i i i i i iD x y y Y x X             


. 

The LP problem (4) makes it possible to obtain a value of parameter i measuring 
bank efficiency, if a technology is characterized by the variable return to scale (VRS). 
In case the technology is characterized by constant return to scale (CRS), the problem 
(4) must be solved without constraint: 11 


.  

Production technology under assumption of CRS ( ˆ tS ) can be defined from the set 
tS , such as: 

 ˆ 0t t t t t t S = ( x , y ) | (x , y ) S , >   . 

(1) 

(2) 

(3) 

(5) 

(4) 
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Technology (5) is also called a cone technology. For this set, analogically as for the 

set tS  the following notions are introduced: a set of outputs tP̂  and output distance 
functions tD̂ . 

Scale efficiency (SE) of bank i  in period t  is calculated as the ratio of technical 
efficiency (TE) and pure technical efficiency (PTE) of bank i  in period t  as follows:  

ˆ ( , )
( , )

t t t
t

t t t

D x ySE
D x y

 . 

Here TE is measured under assumption of CRS (   1t t t
i i

ˆTE D ( x , y )


 ), and PTE 

is measured under assumption of VRS (   1t t t
i iPTE D ( x , y )


 ). 

If there are data about bank activity for two period of time, 0t   and 1t  , the 
output distance function for bank i  in the period 0t   can be defined with respect to 
the technology of the period 1t  :  

0
1 0 0 1 1( , ) inf | 0, ( )i
i i i

yD x y P x 


 
   

 
. 

The distance function 0 1 1( , )i i iD x y  is built analogically.  
Construction of such functions allows us to use Malmquist’s approach (Malmquist 

1953) for the analysis of bank productivity. Fare et al. (1991, 1992) suggested the 
following Malmquist-type index (Total Factor Productivity (TFP) index): 

2/1

001

111

000

110
1,0
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),(
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),(











yxD
yxD

yxD
yxDTFP

 
A value of index (8) greater than 1 indicates productivity increase, while the value 

below unity indicates the productivity decrease. 
Decomposition of index (8) is a significant aspect of analysis of productivity 

changes meant to uncover the potential sources of increasing total factor productivity.  
In Fare et al. (1991, 1992), decomposition of TFP into two components, efficiency 
change and technological change, was performed. Technical efficiency change (EC) is 
measured in the following way: 

1 1 1
0,1

0 0 0
( , )
( , )

D x yEC
D x y

  . 

Technological (technical) change (TC) is measured as follows: 

                                      
1/ 20 1 1 0 0 0

0,1
1 1 1 1 0 0

( , ) ( , )
( , ) ( , )

D x y D x yTC
D x y D x y

 
  
 

                             (10) 

Based on the above expression, we obtain that 
0,1 0,1 0,1  TFP EC TC  . 

(6) 

(7) 

(8) 

(9) 

(11) 
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Decomposition of index (8) in the form (11) can be supplemented with the scale 
efficiency changes, so that we obtain another source of increasing of the TFP. One of 
the first decompositions of index (8) taking into consideration all the scale changes, the 
one we make use of, is considered in Fare et al. (1994). Among other approaches, let 
us mention Rey and Desli (1997), Zofio and Lovell (1999), Griffell-Tatje and Lovell 
(1999) and Balk (2001).   

In the approach by Fare et al. (1994), that we consider here, technological change 
is measured with the help of the formula (10), but certainly under assumption of CRS. 
Two more sources of increasing of the total factor of productivity are pure technical 
efficiency change and scale efficiency change. Pure technical efficiency change (PEC) 
is measured as:  

1 1 1

0 0 0

( , )
( , )

D x yPEC
D x y

 . 

Scale efficiency change (SEC) is then calculated as follows: 
1 1 1 1 1 1 0 1 1 0 1 1

1 0 0 1 0 0 0 0 0 0 0 0

ˆ ˆ( , ) / ( , ) ( , ) / ( , )
ˆ ˆ( , ) / ( , ) ( , ) / ( , )

D x y D x y D x y D x ySEC
D x y D x y D x y D x y
 

  
 

 

Hence, the TFP index takes the following form: 
0,1 0,1 0,1 0,1

1/20 1 1 1 1 1

0 0 0 1 0 0

ˆ ˆ( , ) ( , )
ˆ ˆ( , ) ( , )

TFP TC PEC SEC

D x y D x y
D x y D x y

   

 
 

 

 

3. Data  

We use quarterly data of the Ukrainian banks for the 2005─2008 period that were 
published in the official publication of the National Bank of Ukraine (NBU) Visnyk of 
the National Bank of Ukraine. Information about the locations of the head offices of 
the banks was obtained from the official site of the Association of the Ukrainian banks 
and finance.ua portal. Our data set contains 2 723 observations.  

The analysis of productivity changes of the Ukrainian banks is connected with 
certain technical difficulties and peculiarities that should be discussed before we start 
considering the results. The first problem is the fact that a lot of the Ukrainian banks 
have changed their names over the research period of time; moreover, some of them 
did it even more than once. The second problem is the banks closure and the third one 
is their merging. Certainly this could have possibly influenced the quality of the data in 
our data set. That is why, when disputable moments arose, we had to remove the data 
about some banks from the data set. 

Specification of inputs and outputs is one of the major problems for the 
measurement of bank efficiency and productivity changes. To determine inputs and 
outputs, we made use of the assets approach (Sealey and Lindley 1977), treating banks 
as classical intermediaries between depositors and borrowers. We assumed three inputs 
(personnel, physical capital, purchased funds) and two outputs: net loans, securities and 

(12) 

(13) 

(14) 
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other earning assets. All the data are in thousand of hryvnas, and except for the 
personnel, are measured by the sum at the end of the quarter.  

 
3. Empirical results 
 

The essential goal of the study is to measure the efficiency and productivity 
changes in the Ukrainian banking sector on the aggregate. So we focus on the average 
indices and uncovering of tendencies. Thus, assessment of individual banks is not 
considered in this study. As shown in Table 1, mean technical efficiency (CRS model) 
of the Ukrainian banks during the considered period varied from 0.292 to 0.600. Such a 
low technical efficiency is first of all connected with scale inefficiency. In recent years, 
the Ukrainian banking sector has been dynamically developing; banks have actively 
won the market and expanded their branch networks.  
Table 1. Mean values of efficiency of the Ukrainian banks  

Source: authors’ calculations 

Let us notice that this expansion was not always justifiable. During the study 
period, 88% to 96% of banks were working in the zone of decreasing returns to scale 
(see Table 2).  

 

 

Period 
Number 

of 
banks 

Efficiency 
(CRS 

model) 

Efficiency 
(VRS 

model) 

Scale 
efficiency 

(SE) 

Number of 
efficient 

banks (CRS 
model) 

Number of 
efficient 

banks (VRS 
model) 

04/05 157 0.533 0.771 0.683 11 27 
07/05 159 0.482 0.738 0.647 10 24 
10/05 161 0.444 0.737 0.604 11 24 
01/06 160 0.533 0.749 0.713 13 30 
04/06 161 0.582 0.741 0.795 10 26 
07/06 163 0.556 0.771 0.725 10 27 
10/06 161 0.587 0.804 0.727 13 33 
01/07 166 0.395 0.747 0.539 6 24 
04/07 170 0.319 0.719 0.438 8 22 
07/07 170 0.481 0.684 0.703 11 22 
10/07 169 0.367 0.640 0.585 3 18 
01/08 170 0.292 0.719 0.401 6 26 
04/08 173 0.301 0.748 0.405 7 23 
07/08 174 0.426 0.735 0.588 8 29 
10/08 178 0.387 0.744 0.520 8 29 
01/09 179 0.600 0.792 0.761 12 39 
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Table 2.   Return to scale of the Ukrainian banks (number of banks)  

Period N CRS IRS DRS 
04/05 157 11 0 146 
07/05 159 11 4 144 
10/05 161 11 2 148 
01/06 160 13 1 146 
04/06 161 11 5 145 
07/06 163 12 8 143 
10/06 161 13 6 142 
01/07 166 6 9 151 
04/07 170 8 1 161 
07/07 170 12 3 155 
10/07 169 4 5 160 
01/08 169 6 1 162 
04/08 173 7 0 166 
07/08 174 8 4 162 
10/08 178 8 4 166 
01/09 179 12 8 159 

Source: authors’  calculations 

Considerable scale inefficiency of the Ukrainian banks somehow explains why 
during the study period the global financial crisis injured the bank system of Ukraine 
so deeply. It is rather peculiar that the scale efficiency grew up to the level of 0.761 at 
the end of 2008, when in the fourth quarter of 2008 the Ukrainian banks started to 
reduce the number of employees and close their inefficient branch offices. 

In Table 3, the results of the analysis of productivity changes of the Ukrainian 
banks are presented. 

Table 3. Results of the analysis of productivity changes of the Ukrainian banks (mean 
values)1 

No. Period N TFP TEC EC PEC SEC 
1 04/05-07/05 157 0.981 1.061 0.925 1.000 0.924 
2 07/05-10/05 159 1.019 1.090 0.934 1.002 0.933 
3 10/05-01/06 160 0.970 0.790 1.229 1.018 1.207 
4 01/06-04/06 158 1.020 0.892 1.144 1.022 1.119 
5 04/06-07/06 160 0.998 0.962 1.038 1.059 0.979 
6 07/06-10/06 160 0.992 1.028 0.965 1.035 0.932 
7 10/06-01/07 161 0.956 0.982 0.973 1.013 0.961 
8 01/07-04/07 165 1.005 0.773 1.299 1.000 1.299 

                                                
1 Note that all the mean values in the Table 5 are geometric means 
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9 04/07-07/07 170 0.978 0.580 1.688 0.951 1.774 
10 07/07-10/07 168 0.974 1.291 0.754 0.931 0.810 
11 10/07-01/08 168 0.953 1.303 0.731 0.912 0.802 
12 01/08-04/08 169 0.973 0.823 1.182 1.055 1.121 
13 04/08-07/08 173 0.972 0.633 1.535 0.979 1.568 
14 07/08-10/08 174 0.993 0.788 1.260 1.043 1.208 
15 10/08-01/09 178 1.001 1.000 1.001 1.000 1.001 
16 04/05-01/09 148 0.969 0.727 1.332 1.100 1.211 

Source: authors’ calculations 

During the whole research time, but for some periods only, productivity of the 
Ukrainian banks was going down (TFP < 1). The greatest changes took place in the 
technology and the scale efficiency, while changes in pure technical efficiency were 
inconsiderable. Let us note that technological changes stand in a reciprocal relation to 
the scale efficiency changes (Pirson’s correlation coefficient for both of these factors is 
0.92). This tendency can be vividly traced in the figure 1. As we can see, technique and 
scale efficiency changes were constantly in such a correlation to secure rather small 
deviation of TFP from 1. It looks like the managers of Ukrainian banks tried to use 
positive changes in the technology only for expansion, not taking care of an effective 
management.  
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Fig. 1. Changes of TFP and its components 
Source: author`s calculations 

5. Conclusion 

The main results of our research can be summarized in two main propositions. The 
first one is to acknowledge the fact and the second one is to frame hypothesis: 

• Along with a rather insignificant deviation of X-efficiency during all the 
periods of our study a considerable mean scale inefficiency was observed; 
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• There are reasons to suppose that due to optimization of the activity, the 
Ukrainian banks will come out of the crisis with the considerably higher scale 
efficiency. 

The second proposition may seem somewhat paradoxical, as one can come to the 
conclusion that crises, besides the negative aspects, also have some positive effects. 
Specifically, financial crises stimulate banks to make decisions which are necessary for 
their long-term prosperity.  
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APPENDIX1  

Table A1. Descriptive statistics for personnel 

 N Min Max Mean StD 
04/05 157 90 115 262 5 428 15 401 
07/05 159 100 134 136 5 922 17 151 
10/05 161 101 147 100 6 429 18 731 
01/06 160 110 160 061 7 163 20 404 
04/06 161 175 168 757 7 235 20 469 
07/06 163 172 173 639 7 977 21 616 
10/06 161 152 195 982 8 654 23 590 
01/07 166 43 200 384 9 566 25 617 
04/07 170 62 234 139 10 117 26 791 
07/07 170 120 214 641 11 149 27 690 
10/07 169 113 270 959 12 349 31 227 
01/08 170 99 313 296 14 127 36 003 
04/08 173 107 275 887 13 215 32 043 
07/08 174 143 307 329 14 625 35 580 
10/08 178 143 353 554 15 223 38 795 
01/09 179 165 323 898 13 922 33 570 

  Source: authors’ calculations 
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         Table A2. Descriptive statistics for physical capital 

 N Min Max Mean StD 
04/05 157 314 913 253 51 526 134 206 
07/05 159 292 885 168 53 078 136 171 
10/05 161 63 914 197 55 017 143 021 
01/06 160 160 1 024 141 63 129 156 914 
04/06 161 189 1 056 690 62 779 156 155 
07/06 163 173 1 089 015 63 914 159 202 
10/06 161 259 1 094 843 66 673 160 687 
01/07 166 24 1 419 267 80 918 198 358 
04/07 170 190 1 402 042 80 679 196 747 
07/07 170 240 1 588 550 90 529 225 486 
10/07 169 249 1 537 752 95 303 223 612 
01/08 170 218 1 491 765 108 441 240 559 
04/08 173 191 1 366 351 101 997 222 855 
07/08 174 174 1 315 943 100 772 217 010 
10/08 178 66 1 864 795 107 172 246 322 
01/09 179 141 1 873 749 116 900 270 382 

    Source: author`s calculations 
 
     Table A3. Descriptive statistics for loanable funds 

 N Min Max Mean StD 
04/05 157 30 14 145 624 737 566 1 858 342 
07/05 159 668 15 257 366 782 147 2 009 703 
10/05 161 557 16 995 379 852 697 2 200 563 
01/06 160 4 222 18 110 012 971 821 2 407 926 
04/06 161 988 19 175 425 987 587 2 413 930 
07/06 163 45 20 843 937 1 098 510 2 690 806 
10/06 161 404 22 297 088 1 215 497 2 993 535 
01/07 166 85 24 564 158 1 330 620 3 247 655 
04/07 170 879 29 128 862 1 422 134 3 618 878 
07/07 170 1 633 30 669 962 1 610 028 3 992 797 
10/07 169 11 712 32 772 212 1 803 263 4 353 974 
01/08 170 12 283 34 273 792 1 990 059 4 643 982 
04/08 173 83 34 087 952 1 912 165 4 521 933 
07/08 174 3 557 36 538 628 1 932 796 4 579 037 
10/08 178 2 001 39 692 127 2 028 515 4 832 805 
01/09 179 9 194 40 771 196 2 275 479 5 486 865 

Source: authors’ calculations 
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Table A4. Descriptive statistics for net loans 

 N Min Max Mean StD 
04/05 157 2 082 9 518 430 529 440 1 304 433 
07/05 159 12 692 10 545 542 587 212 1 501 133 
10/05 161 3 874 13 092 966 670 774 1 718 856 
01/06 160 6 557 13 506 508 743 506 1 833 860 
04/06 161 5 497 14 266 864 788 388 1 937 737 
07/06 163 4 176 16 108 234 891 500 2 238 218 
10/06 161 20 478 19 214 939 1 016 458 2 606 838 
01/07 166 1 21 781 373 1 104 184 2 834 649 
04/07 170 620 22 901 220 1 185 447 3 041 224 
07/07 170 7 145 26 043 837 1 339 615 3 473 820 
10/07 169 4 760 28 167 608 1 508 735 3 827 633 
01/08 170 10 589 27 580 714 1 635 273 4 007 309 
04/08 173 15 31 404 906 1 656 955 4 134 286 
07/08 174 1 336 29 291 695 1 675 889 4 056 441 
10/08 178 13 347 33 269 878 1 781 755 4 343 997 
01/09 179 15 179 38 275 204 2 085 356 5 213 165 

 Source: authors’ calculations 
 

    Table A5. Descriptive statistics for securities and other earning assets 

 N Min Max Mean StD 
04/05 157 19 3 450 208 163 981 395 129 
07/05 159 29 3 585 497 176 936 395 689 
10/05 161 58 3 094 199 172 534 380 968 
01/06 160 36 2 998 676 186 168 381 870 
04/06 161 33 4 729 108 207 892 484 102 
07/06 163 39 4 077 619 229 855 479 380 
10/06 161 404 3 193 532 242 490 463 265 
01/07 166 87 2 911 034 244 440 434 929 
04/07 170 653 6 272 185 283 974 646 663 
07/07 170 1 363 4 100 785 315 669 620 204 
10/07 169 119 4 813 866 357 559 712 683 
01/08 170 932 6 771 843 411 876 824 528 
04/08 173 594 4 223 199 354 055 651 198 
07/08 174 114 7 556 454 367 551 788 229 
10/08 178 109 6 854 325 363 273 763 128 
01/09 179 87 5 079 088 342 496 659 673 

     Source: authors’ calculations 
 

1All the data are in thousand of  hryvnas and adjusted to the price level at the end of the first quarter of 2005. . 
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Abstract  
 
Conceptual features of technology are in focus of modern analysis of bank activity. 
Organizational aspects of technology are considered in this paper, with a focus upon 
the routined intercommunications between subsections of bank in the process of 
organization of technology for analytical purposes. 
 

Keywords: bank activity; organization of analysis; technology; analytical process; 
business-analyst; department; modelling 
 

JEL classification: C81; G21 

1.1. Introduction 

Bank activity is characterized by considerable technology requirements, which 
allow maximizing of financial planning, better utilizing current assets, optimization 
and simplification of short-term asset management of, achievement of rational 
structure of capital, meeting liquidity requirements etc. Development of modern 
information technologies brings about many advantages. Among basic directions of 
bank policy, it is possible to name effective banking infrastructure, which provides 
development of business-projects, their examination and selection, acceptance of 
administrative decisions after business-projects, permanent monitoring of clients, 
development of bank products, operations and technologies which provide develop-
ment of business with corporate and other clients. All these tasks are impossible to be 
executed without the construction of the system of complex analysis of bank activity.  

Considering analytical procedures in banks, it is also necessary to attain the certain 
level of organization of technology. There must be the selected stages of organization 
of analytical process from the methodological and practical point of view. The stages 
of technology of analytical process need such organization that  provide with execution 
of these stages in accordance with the requirements of bank management. 

Theoretical and organizational foundations of complex economic analysis in the 
banking activity have being developed by many researchers, as L.Batrakova, V.Ivanov, 
V.Kiselev, I.Larionova, G.Panova, K.Sadvakasov, L.Smirnovoy, G.Fetisov, V.Cherka-
sov, G.Shcherbakov, E.Shirinskaya, E.Gill, R.Kotter, D.MakNoton, M.Miller, 
F.Modigliani, M.Porter, P.Rouz, E.Rid, D.Sinki, A.Striklend, C.Khorngren, U.Sharp to 
name just a few (Maslenchenkov 2003). Considerable influence on theoretic and 
organizational issues regarding activity of banks have had research activities by V. 
Sopko (Сопко 2004), А. Kuzminskiy (Кузьмінський 1984), І. Parasіy–Vergunenko 
(Парасій─Вергуненко 2003), R. Tirkalo (Тіркало 1999), М. Bakanov (Баканов 
1987), L. Primostka (Прімостка 2002), І. Karakoz (Каракоз 1989), G. Savitska 
(Савіцька 2007, 2009), Е. Shirinska (Шірінська 1998), А. Sheremet (Шеремет 2009). 
As to the questions of organization of economic analysis, many researchers considered 
research on the stages of bank activity according to subjects, problems of analytical 
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data, planning of analytical work and distribution of its results etc. Except of a few 
cases, there is the lack of comprehensive research on the technology issues in different 
types of analysis, such as financial,  long-term, retrospective, horizontal, vertical, 
statistical etc.  

This paper is aimed at the study of organizational aspects of technology use in the 
analytical process on the example of complex analysis of bank activity. Several 
analytical tasks are considered, as (i) analysis of technology issues in the analytical 
activities, (ii) explanation of the importance of complexity of banking analytical 
procedures, (iii) elaboration of basic issues in the use of technology for analytical 
purposes. 

2. Main results 

In a wider sense, technology in management is a method of obtaining final 
decisions and handing them over to the user. Technology of analytical process must be 
examined in a much narrower sense, implying use of technical solutions for creation of 
product or services which meet certain requirements. As an economic analysis is the 
structured process of research on certain economic phenomena, then technology of 
analytical process needs to be examined as a mix of effective methods of construction 
and organization of process of research in the bank activity. 

Technology of analytical process is similar to information technology, being 
portrayed as a mix of relevant scientific and technological ideas. It combines use of 
technological infrastructure and technologies of bank services, methods of external and 
internal data collection, analytical models and scenario approaches. The construction of 
technology for analytical process requires preparation, considerable initial investments  
and ability to make use of complicated computer analytical programs. The banks of 
Ukraine used to utilize expertise of bank management and analytical procedures of 
such countries, as the USA, Germany and Japan. Modern banking systems are oriented 
towards creative technologies of the third (highest) level, containing a complete 
informative cycle, from collecting information (new knowledges), its processing, 
transmission, and achievement of higher goals, such as making effective strategy of 
conduct of bank business. 

Development of technology for analytical process in a bank includes the following 
stages: 1) development of the concept of organization of analytical process, 2) planning 
of analytical process, 3) determination of requirements for the analytical process and 
factors which are influential, 4) development of the system of documents which 
regulate realization of technology of analytical process (large-sized plan, program of 
analysis, matrix of distributing of responsibility, network chart and plan of realization, 
system of accounting and control), 5) determination of phases of analytical process, 6)  
presentation of the resuts (Масленченков 2003). 

Managers which manage the processes of creation of technology used to chief 
department oficers. They conduct communication with structural subdivisions and 
branches of bank on the issues which belong to their competense. A department enters 
into mutual relations with other structural subdivisions of bank (by sections, offices, 
departments, separations, branches) within the sphere of their competence. During 
interactive sessions with other subsections of bank, banking officers have a right to 
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require necessary information, provide with the opinion of their own and are obliged to 
give necessary information to other subsections of bank.  

It is needed to stress that a business-analyst is a mediator between the interested 
persons of bank (managers of different levels of authority) for collection, analysis and 
verification of information flows. An analyst recognizes particular problems and 
possibilities in the context of requirements and recommends decisions which allow a 
bank to attain the aims of activity according to the long-term strategic plans. The 
concept of co-operation for the Department which is engaged in the economic analysis 
(in our example, it is Department of risk- management) is presented in Fig. 1. 

 

 
Fig. 1. Structure of organization of cooperation of subsections of bank is at develop-
ment of technology of analytical process (for the complex analysis of bank activity) 

 
An analytical process evolves along the lines of decision-supporting process,  i.e. 

realization of different operations, providing services to the clients etc. One of 
important questions of organization of technology of analytical process is a modelling 
of analytical process. A business-modelling  consists of construction of models, that 
include description of business objects (subsections, positions, resources, roles, 
processes, operations, informative systems, carriers of data) and connections between 
them. Requirements to the formal models and their content are determined by initial 
goals. Graphic description of business as process and their imitation is one of the 
methods for analysis, efficiency of which is well-proven by long-term practice and 
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numerous researches. Modelling and imitation of business-processes is among key 
methods for Business Process Reengineering. 

Among important phases of technology use for analytical process in banks, there is 
verification of compatibility of technology (by bank orders, rules, procedures of 
analysis, regulations of conduct of operations, methods of analysis).  

It is necessary to take into account the following issues: 
 economic and procedural feasibilities of the bank; 
 possibilities of adjustment of technology of analytical process within the limits 

of existing information systems; 
 effectiveness of banking policies, which should not be worsened by the 

parameters of technology designed in a bank. 

3. Conclusions 
 
In order to attain the effective results of complex analysis of banking activity, it is 

necessary to carry out development of technology for analytical purposes, drawing on 
world accomplishments in this sphere. The primary objective of administrative analysis 
is providing of optimization of administrative decisions. Strategic decisions are based 
on the methods of forecasting and long-term analysis, as well as on a complex 
analytical procedures. A concept of “complex administrative analysis” can refer to to 
different objects of management, as separate subsections of bank, separate sides and 
segments of activity, separate operations of bank etc. (Шеремет 2009, c.76). A 
complex analysis should become an instrument by which the analysis of activity of the 
bank is transformed into the multi-purposed function of a modern bank management. A 
complex analysis is viewed as a mean of better understanding of banking activity and  
knowledge of business. Therefore the study of technology of complex analysis of 
activity of bank becomes an important research problem, which require substantial 
analytical efforts.  
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Abstract 
 

Several issues of the financial and economic crisis throughout the world are 
considered, with the focus upon government’s attempts to keep the economy safe, 
stable and competitive. Economic and social developments in Ukraine are analyzed. 
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1. Introduction 

In the fall of 1998, Ukraine was on the brink of defaulting on its foreign debt as the 
foreign exchange reserves had plummeted, the international financial institutions 
withdrew their support and bank deposits shrank dramatically. By the end of the 1990s, 
the economic and social situation in the Ukraine was disastrous, as the country had 
endured a decade of uninterrupted economic decline with a cumulative fall in real GDP 
in excess of 60% between 1989 and 1999. By 2000, Ukraine’s GDP per capita was 
about one-third that of Russia, although on this indicator it had slightly higher in 1990.  

In September and October 1998, the government of Ukraine implemented a 
massive devaluation of the currency and introduced an anti-crisis programme, but 
domestic economic policy fluctuated wildly over the next two years. Devaluation of 
the hryvna in combination with more realistic economic, fiscal and monetary policy 
resulted in positive macroeconomic dynamics. Since 2000 and until the fall of 2008, 
Ukraine enjoyed strong economic growth supported by favorable global conditions and 
robust domestic demand. Despite the fact that the global financial crisis had been 
spreading through developed countries for almost a year, the Ukrainian government 
believed that the country was immune to any international crisis-induced shocks. 
Indeed, over the first nine months of 2008, Ukraine did not reveal any significant signs 
of weaknesses in the real sector and the balance-of-payments. The economy grew at a 
robust 6.3% anuually, inflation started to subside and public finances were in good 
shape as the consolidated fiscal budget remained in surplus. Exports grew at a record 
high rate of 50% at the annual basis, while the net FDI inflows stood at $9 bn, fully 
covering the nine-month current account gap. Finally, the gross international reserves 
of the National Bank of Ukraine reached a peak of $37 bn at the end of September 
2008. However, the economy started to weaken in October 2008. A combination of 
global risk aversion and falling world commodity demand and prices resulted in an 
unprecedented GDP contraction by 8% during the last quarter of 2008. This reduced 
the cumulative GDP growth rate from 6.3% in the first three quarters of the year to just 
2.1% by the end of 2008. Industry, trade and construction, which consistently drove 
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economic growth in previous years, reported significant slowdowns, pushing down 
GDP growth rate (Table 1). 

In particular, industrial sector shrank by nearly 25% during the last three months of 
2008 and further 32% in the first quarter of 2009. This deterioration of output was 
particularly visible in the export-oriented sectors, such as metallurgy and chemistry, 
and in the sectors producing durable consumer goods, whose purchases were financed 
by bank loans. In the fourth quarter of 2008, high input costs and an abrupt downward 
adjustment of international prices for steel and chemicals drove down output in 
metallurgy and chemicals by 40% and 30%, respectively. 

Table 1. Selected GDP indicators of Ukraine, 1998-2009 
 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 

GDP growth, 
% * -1.9 -0.2 5.9 9.2 5.2 9.4 12.1 2.7 7.3 7.9 2.3 -15.1 

GDP per 
capita 

growth, % 
0.2 4.4 2.5 9.0 10.8 13.4 19.3 13.5 13.8 18.1 5.8 .. 

Labour share 
in GDP, %** 48.1 44.3 42.3 42.3 45.7 45.7 45.6 49.1 49.4 48.8 49.0 .. 

Notes: * data from SSCU; * based on remuneration of labor of employees at actual prices as % of GDP 
 

The deterioration of real sector continued in the first three months of 2009, with 
output in these industries down by 43% yoy and 39% yoy respectively. The mining 
industry, which depends on demand for inputs from metallurgy, lost 20% of its pre-
crisis output level. Tighter access to bank lending reduced domestic demand for 
durable goods such as cars and consumer electronics. In addition, unfavorable 
economic environments in the CIS countries, which remain the main destination for 
Ukraine's exports of machinery and transportation equipment, exerted downward 
pressure on the country's volume of exports. 

The country's exports of goods and services fell by 16% on average during 
November-December 2008. But though exports declined, imports fell much faster, by 
27% in December 2008. As a result, December's monthly merchandise trade deficit of 
$0.8 bn was almost halved compared with the average monthly deficit of the previous 
eleven months of 2008. While exports declined by 39% in January─March 2009, 
imports dropped by 47% over the same period outpacing the exports' rate of decline. 
Falling demand for imports can be attributed to weak domestic demand associated with 
lower real wages, lower credit availability and the depreciation of the national 
currency. As a result, Ukraine registered merchandise trade and current account 
deficits of $1.4 bn and $0.9 bn, respectively, which were almost four times lower than 
in the corresponding period a year earlier. However, a sharp decline of imports of 
machinery and durable consumer goods is a clear symptom of the major retrenchment 
in private outlays on imports. 

Ukraine’s financial crisis of 2008─2009 is the final outcome of persistent 
macroeconomic imbalances. Furthermore, if these imbalances are driven by a narrow 
set of factors linked to global economic cycles, then the stability of the national 
economy becomes hostage to developments in the global markets. Evidently, Ukraine 
was exposed to this particular type of macroeconomic imbalance, which resulted from 
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the global rise in commodity prices and a period of ample liquidity in the global capital 
markets.  

In 2009, the negative tendencies in the Ukraine’s economy had been continued in 
the first half of the year, but data of the sector half of 2009 provided evidence of the  
recovery (though slow) of economic activity. For the year as a whole, GDP decline by 
15% (IMF forecasted decline of 20.3% at the beginning of 2007). Improvements in 
output were reported in transportation, manufacturing and domestic trade. 

On the production side, the major decrease in real value added was in construction 
(by 54.1%) hard-hit by the decline in the investment activity, and manufacturing (by 
36.5%) that suffered from the drop in external demand. Only agriculture, healthcare, 
and education faired relatively well with the results ranging from 1.3% growth to 4.6% 
contraction. High external demand for metals was the key driver of manufacturing 
growth, with a positive spillover coke production and non-energy mining.  

Public investments related to preparations for the Euro 2012 football championship 
have provided some relief to the deeply depressed construction sector. This sector 
experienced the largest decline in output, as the value of construction volumes dropped 
by 53.6% in real terms during the first eight months of 2009.  While the support from 
public investments has strengthened the sector in 2010 and 2011, the recovery in 
construction is supposed to be protracted due to slow resumption of bank lending.  

Agriculture has been the only sector supporting economic growth in 2009.  Better 
agricultural technologies and more investments led to a historical record grain output 
of 53 m tons in 2008, and 45 m tons in 2009, which significantly above the average 
output of 33 m tons for the last 20 years.  

Economic data continues to show that the international liquidity crisis, which 
unfolded across the globe in the fall of 2008, has been affecting Ukraine more sharply 
than many other emerging economies. In particular, this crisis affected Ukraine 
through two main channels – tighter access to credit resources and falling exports.  

Ukraine’s economic growth over the past few years was mostly driven by booming 
bank credit, which was funded principally by short term foreign loans and loose 
domestic monetary policies. However, the global financial crisis virtually closed access 
to the international credit markets for Ukraine's private sector. The ensuing credit 
squeeze exerted a heavy toll on Ukraine’s highly leveraged sectors (construction, trade 
and industry). On the demand side, tight credit conditions caused a sharp drop in 
investments. With gross fixed capital formation falling by more than 50% in real terms 
and large-scale inventory depletion, investments have been one of the main sources of 
economic weakness in 2009. Furthermore, with exports accounting for almost 50% of 
GDP, Ukraine also suffered from an abrupt fall of world commodity prices 
(particularly for steel and chemical products), as well as from lower demand by 
Ukraine’s main trading partners. Thus, in the first half of 2009, the dollar value and 
physical volume of exports fell by 25% and 52%, respectively. As a result, output in 
export-oriented industries, such as metallurgy, chemicals and machine-building, has 
been declining. In turn, cross-industry links tended to propagate difficulties in the 
export-oriented sectors to the broader economy. On the upside, this export orientation 
of the Ukrainian economy has a silver lining. Indeed, the growth momentum appears to 
be recovering faster in some key trading partners such as Germany, France, Poland, 
India, Brazil, China. This means that the resurgence of foreign demand will help to 
mitigate the weakness of domestic consumption. In November 2008, the Ukrainian 
government signed a standby agreement with the IMF for $16.4 bn. The memorandum 
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of understanding envisaged tight fiscal discipline, with much of the fiscal tightening 
coming through reduction of expenditure on public sector wages and benefits plus 
reductions in the overall level of social expenditure. As a part of austerity measures, 
Ukraine also agreed to revise the indexation arrangements for various social transfers 
from a backward looking to a forward looking one. Given the introduction of this 
reform at a time when the inflation rate was expected to fall from around 25% in 2008 
to an estimated 14% in 2009 (due to the contraction of domestic demand), this implied 
a significant decline in the real value of pensions and other transfer payments (Fig. 1). 
Moreover, the agreement with the IMF required the government to postpone for two 
years a planned increase in the minimum wage to the minimum subsistence level. This 
rescinded a promise the government had previously made to increase the minimum 
wage by some 35%. Other measures adopted to help achieve the fiscal contraction 
include a phased increase in energy prices.  

 

 
Fig. 1. CPI inflation rate in Ukraine (%), 1998─2009 

Source: www.ukrstat.gov.ua 
 

Implementation of the above mentioned conditions had proven problematic as 
domestic economic conditions deteriorated far more dramatically then expected at the 
time of the original negations with the IMF. This resulted in delays in the disbursement 
of the loan which have now been overcome and alternations to the attached conditions. 
In particular, due to the massive economic contraction and declining tax receipts the 
IMF accepted a significant widening in the general government deficit, initially to 4% 
of GDP and then to 6% of GDP. Despite the widening of the budget deficit, the 
emphasis on reductions in public sector wages and social expenditure remained firm.  

Among the social indicators, the rapid increase of HIV prevalence among the 
population aged 15 to 49 years is particularly notable. At 1.6% in 2007, the Ukrainian 
prevalence rate was the highest among the Central and East European (CEE) countries 
for which data are available. With approximately 68 years, life expectancy at birth has 
remained low over the past ten years. This is significantly lower than in the late 1980s 
(when it exceeded 70 years) and falls short of the levels reached in neighbouring 
countries such as Poland (75.1 years), in Eastern Europe and Central Asia (69.7 years) 
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and in OECD countries (79.7 years)1. With only 62.5 years, men’s life expectancy is 
far lower than women’s (Table 2). The UNDP attributes this to “very tolerant social 
attitudes to heavy drinking, heavy smoking, improper diet combined with inadequate 
physical exercise, inadequate health and safety conditions in the workplace.”2 While 
primary school enrolment has remained by and large stable, net secondary school 
enrolment has declined from 90.7% in 2000 to 84.5% in 2007; the decline was 
especially large for girls.  

 

Table 2. Life expectancy at birth in Ukraine, in years 
 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 

Male 62.7 63.0 62.4 62.8 62.7 62.6 62.6 62.2 62.4 62.5 62.3 64.4 

Female 73.5 73.7 73.6 74.1 74.1 74.1 74.1 74.0 74.1 74.2 74.0 74.9 

Source: www.ukrstat.gov.ua 
 

The indicators for income inequality have seen a slight increase between 1999 to 
2006, with a rise in the Gini coefficient from 0.28 to 0.30 and an increase in the 
percentile ratio P90/P10 – that give the multiple of incomes between those near the top 
and those near the bottom of the distribution – from 6.4 (2000) to 7.1 (2006) (Fig. 2). 
However, this time-series is based on consumption, where inequality generally tends to 
be lower. Data based on gross earnings show significantly higher inequality, with Gini 
coefficients around 0.41 in the mid-2000s and above 0.45 in the early 2000s (compared 
to 0.25 in 1992).3 The poverty headcount ratio, based on the national poverty line of   
75 % of median equivalent per capita household expenditure, has not declined over the 
past 10 years and fluctuated around 27%. 

 

 
Fig. 2. Income inequality indicators in Ukraine, 1999─2009 

Note: Until 2006, the indicator refers to consumption; from 2007 onwards it refers to net 
income. 

Source: Human Development Report Ukraine 2008 

                                                
1 See World Bank, World Development Indicators. 
2 UNDP Ukraine (2008): Human Development Report Ukraine 2008: Human Development and Ukraine's European 
Choice. Kiev: UNDP. 
3 UNU-WIDER, World Income Inequality Database, version 2C. 
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Conclusions 

Data shows that the pace of economic decline in a number of sectors (e.g., 
industrial production, construction, and passenger transportation) has slowed. Inflation 
has notably decelerated, the national currency has stabilized and even started to 
appreciate during April-May, and the current account gap narrowed dramatically at the 
beginning of 2009. A steep decline in economic activity over the first four months of 
the year should have caused a notable deterioration in budget revenues, which led to 
relaxing of the IMF original fiscal deficit requirements for Ukraine. Moreover, the IMF 
agreed to direct $1.5 bn (1.2% of GDP) from the second tranche to finance the fiscal 
budget deficit in 20094. As global recession depressed demand on industrial products 
and drove down world commodity prices, Ukraine’s domestic producer price inflation 
decelerated sharply from more than 20% in January 2009 to less than 2% in May 2009 
(in addition, April-May’s CPI developments were favored by a high statistical base 
effect). 

The UNDP’s Human Development Report for Ukraine concludes that the country 
has made significant progress in some areas of human development, while it had been 
negligible in other areas. It recommends that efforts should be concentrated six areas, 
namely (i) reducing relative poverty; (ii) addressing the causes of the serious decline in 
male life expectancy; (iii) reversing the spread of HIV/AIDS and tuberculosis; (iv) 
ensuring life-long quality education (and monitoring its essential indicators); (v) 
improving gender equality, especially the issue of the under-representation of women 
in politics, and (vi) improving environmental protection standards.5 
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4 Initially, the targeted fiscal deficit of 3% of GDP was expected to be financed primarily by domestic 
financial sources. According to the 2009 state budget law, funds from issuance of domestic debt securities, 
privatization proceeds and accumulated cash balances on the unified treasury account should have been 
sufficient to cover almost 80% of the budget gap. The 20% remaining was planned to be raised from 
external markets. But given the sluggish privatization process and weak domestic borrowing market, now 
the government plans to raise about 60% of the state budget financing needed from external sources. 
Ukrainian authorities have been working to secure external financing from a number of international 
financing institutions (the World Bank, EBRD, etc.) as well as bilateral financing. So far, however, the 
talks on the latter have not been successful and the government has relied on the issuance of domestic debt 
securities. 
5 See UNDP, op. cit., p. 15. 
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DEMAND POLICY INSTRUMENTS IN UKRAINE 

Abstract 
The analysis of macroeconomic effects of several demand-policy instruments, as the 
level of government expenditure, money supply growth and exchange rate realignment, 
is presented. Structural error-correction regression model is estimated for the short- and 
long-term determinants of investment and consumption-related components of the 
aggregate demand. In order to verify the robustness of main findings, the VAR/VEC 
estimates are used. 

Keywords: consumption; investment; domestic–led demand growth; money supply; 
government expenditure; exchange rate 

JEL classification: D11; E21; E22; E52; H30; F32; O11 

1. Introduction 

During the 2005─2010 period, there has been a heated debate in Ukraine on the 
effectiveness of two alternative approaches for the aggregate demand policies, i.e. 
export-led demand versus domestic-led demand expansion. As the global financial 
crisis of 2008─2009 demonstrated external vulnerability of the countries that supported 
an extreme export-oriented growth model (the Baltic States, Ireland, Mexico, South 
Korea, Taiwan and Singapore though to a less extent), much stronger resilience 
towards asymmetric external shocks have revealed the countries that combined a 
steady increase of exports with the successful expansion of the domestic market. 
Poland is a proper example among Central and East European (CEE) countries. In a 
wider context of the productive switch from a raw commodities-led growth towards a 
more balanced development path, with a focus upon sustainable domestic market 
expansion, Chile is another country to be mentioned. While being an economy with 
heavy reliance on a mono-export of copper, nevertheless it succeded in either 
diversification of export, or expansion of domestic market as intertwined measures to 
attain greater macroeconomic stability and better insulation against external shocks.   

All said, it is instructive to study macroeconomic effects of the demand policy 
instruments in Ukraine, with a focus on external sustainability. It is of particular 
interest to identify a policy set, which would allow stimulation of the domestic demand 
in a sustainable way, without a risk of the balance-of-payments (BOP) disequilibrium.  
Despite the diversity of academic research and “hot” discussion on the policy issues, 
the lack of unbiased empirical findings on the effects of main macroeconomic policy 
instruments in respect to the aggregate demand in particular and economic growth in 
general is one of the most important shortcomings.  

This paper is structured as follows. Section 1 provides a brief description of 
alternative economic growth strategies. Section 2 addresses the issue of data and 
statistical model. Section 3 presents empirical results. The paper ends with conclusions 
and policy recommendations.    
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2. Literature review and main research highlights  

It is common to consider an expansion of the export sector as an important 
component of the economic growth strategy for developing countries (Tsounis 1992, p. 
272). Numerous explanations refer to (i) ability to get rid of the foreign exchange 
shortages an thus overcome one of the most painful bottlenecks preventing from a 
substantial increase in the capital goods imports as a prerequisite for the long-term 
growth (Truett and Truett 1998, p. 400), (ii) productivity and product quality gains, 
innovation and investment activity improvements, technology developments 
(Linneman 1966), (iii) higher demand for skilled labor (Yeaple 2005), (iv) incentives 
for a higher employment within a larger domestic market (Литвицький 2006, с. 23). 
Over the 1980─1990 period, many countries successfully combined experience of 
export growth with the expansion of the domestic market, as Greece (Сискос 2004; 
Tsounis 1992), Ireland (Сискос 2004), and South Korea (Белінська 2008, с. 124; 
Senhadji and Montenegro 1999; Yeaple 2005) to name just a few. Steady expansion of 
domestic market through systematic improvement of living standards and the use of 
moderate protectionism is viewed as a top secret of “China miracle” (Базилевич 
2004). Poland, the only East European country that avoided a decline of output in 
2009, is characterized by a large domestic market, which does not hinder the increase 
of exports to any extent; moreover, an expansion of the export sector has not been 
supported by any restrictions on the domestic private consumption (Гембскі 2010).  

In Ukraine, the export-oriented model used to be considered a much more reliable 
growth strategy than an alternative option of the domestic-oriented growth (Давиденко 
2009; Литвицький 2006), mainly on the grounds of insufficient domestic market 
capacity and foreign exchange shortages as “natural” obstacles for a sustainable 
growth. However, Ukraine’s perceived over-expansion of export sector is associated 
with numerous risks of either excessive (Береславська і Серебрянський, 2009, с. 21; 
Владимир 2005; Гальчинський 2009, с. 7) or marginal openness of the economy 
(Федулова і Оліх 2006, с. 84; Liang 1995, pp. 41─43), vulnerability to trade partners 
protectionism (Давиденко 2009, p. 114; Жаліло 2009), negative effects of a narrow 
export specialization on a small number of commodity groups (Белінська 2008; 
Вахненко 2006; Жаліло 2009), primary goods orientation of the export sector 
(Белінська 2008; Вахненко 2006, с. 74; Кораблін 2010; Шостак і Бадрак 2009, p. 
26), low share of final goods and low added value of domestic exports (Світовий банк 
2006, с. 145; Стратегія 2004, с. 130; Шевчук 2008, p. 103), weak alignment  with 
supply chain of trading partners (Стратегія 2004, p. 130). Obvious disadvantages of 
excessive reliance on external markets cannot but induce a deeper interest in alternative 
development strategies. One of them is an expansion of the domestic market through 
an appropriate fiscal-monetary mix supplemented with a viable exchange rate policy. 
The use of trade policy instruments is not ruled out as well, but their potential is rather 
marginal in a specific environment of a country with low institutional credentials, as it 
is the case for Ukraine.     

Considering the macroeconomic effects of export- and domestic-led growth 
strategies, most important relationships are presented on Fig. 1. In both models of 
economic growth, macroeconomic policy is not limited to maintaining a “natural” level 
of output but take into account the BOP constraints as well. Though domestic demand 
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policies raise much more serious concerns of a possible BOP disequilibrium, it could 
be the case for the domestic-led growth as well, especially under conditions of the 
commodity exports and the lack of reliable sterilization instruments of the BOP 
monetary effects. 

Export-oriented model does not exclude the development of the domestic market, 
but in a different manner. If export growth contributes to investments, it is supposed to 
increase income in the long run, which in turn brings about an increase in private 
consumption. Analytical arguments of their own are raised by the “dependent” 
structure of aggregate demand and production, implying that a significant part of 
output could not be exported or substitute for imports. Moreover, export sector of an 
enclave character potentially does not create any impulses for private consumption, 
especially in the case of commodity specialization. On the other hand, private 
consumption could lead to either excessive increase of imports (a pessimistic scenario) 
or domestic output (an optimistic scenario), being a source of investment and exports 
expansion in the long run.  

 

Fig. 1. Main relationships of alternative economic growth strategies 

 
Evaluating various approaches to the development of domestic market, two key 

points are to be highlighted. First, it is expedient to stimulate private consumption as a 
prerequisite for the higher permanent income level. Second, there is a need to increase 
investment as a growth engine. The list of standard criticisms of macroeconomic 
policies in favor of domestic consumption used to include: diverting resources out of 
the real sector (Покришка 2006; Рябошлик 2005), ‘crowding out’ of productive 
investment (Покришка 2006), igniting higher inflation (Кораблін 2005), inducing 
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higher demand for imports (Гембскі 2010). However, it is argued that (i) investment 
and consumer demand could be supplements, not substitutes, and (ii) private 
consumption should not be viewed as resource-wasting and inflation-biased component 
of the aggregate demand, but instead as an incentive for the development of the 
industrial sector (Лагутін 2007, с.116). 

Among the demand policy instruments, several macroeconomic options are 
available, such as strengthening of the national currency (Шевчук 2008, с. 111─112), 
higher wage growth (Сискос 2004, с. 396; Шевчук 2008), restrictive monetary policy 
stance (Шевчук 2008, с. 111), fiscal discipline (Геєць 2007, c. 31─32; Сискос 2004, 
с. 394─397), administrative incentives for exports (Базилевич 2004, c. 11), infrastruc-
ture developments (Геєць 2007; Покришка 2006, с. 110). It is important to avoid (i) 
sharp increases in private consumption, especially due to an increase in deficit-
financed government transfers, (ii) politically-motivated resistance to strengthening of 
the hryvna, (iii) deterioration of the current account (Шевчук 2008). Ultimately, 
development of the domestic market as a way of increasing income level should not 
lead to the worsening of the balance of payments and any inflationary repercussions.  

3. Data and statistical model  

In order to study possible differences between short- and long-term effects of the 
aggregate demand components, quarterly time series of the real retail trade volume and 
the total investment, tRETAIL  and tINV  (% of GDP) respectively, for the 2000─2010 
period are used. Visual inspection of both macroeconomic indicators reveals a possible 
causality between both variables (Fig. 2). During 2000─2008, the dynamics of both 
indicators was symmetric, according to the smoothed value of the parameters. 
Significant overestimation of the private consumption was observed during the 
2005─2009 period, the total investment positive deviation – in-between 2006–2009 
years. Except for the crisis period there is positive trends in the dynamics of consumer 
demand. Besides, investment demand has a descending trend since 2008. Such trend 
lines create the impression of decline in investment activity against the background of 
increased effective demand. That is particularly evident from the beginning of crisis 
period. Meanwhile, the previous activation of investment demand did not create 
significant shifts in economic growth, as investment resources were directed to the 
secondary sectors of the economy through fiscal mechanisms and operations of real 
estate, trade, and transport.  

Among other independent variables, a nominal effective exchange rate, NEERt 
(index, 2000=100), money supply aggregate M2, M2t (millions of hryvnas), and 
government expenditures, Gt (% of GDP), are used.  

Before we estimate the model the time series are tested for stationarity and 
cointegration. According to the augmented Dickey─Fuller (ADF) test, most of the 
variables are non-stationary in levels so that the null hypothesis of a unit root cannot be 
rejected (Table 1). Some signs for stationarity in levels were found only for the 
nominal exchange rate, NEERt. Testing variables in the first differences indicates the 
time series are stationary and it is possible to conclude that the variables I(1).    
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Fig. 2. Domestic demand components in Ukraine, 2000─2010 

Note: trend values are obtained by the Hodrick─Prescott filter 
 

Таble 1.  The results of ADF testing 

Level First difference Indicators 
1 2 3 1 2 3 

  1,843 1,591 3,744* 2,574*** 2,783*** 2,575*** 
  0,743 1,044 1,133 4,149** 3,379*** 2,668 
  4,118* 5,389* 3,003 4,236* 4,405* 3,641** 
  1,785 2,974 1,659 10,586* 5,571* 6,185* 
  0,107 0,821 0,637 4,272* 3,871** 2,648 
Source: author’s calculations 

 
As both endogenous variables, tRETAIL  and tINV , have a unit root in levels, it is 

necessary to test the time series for cointegration with the Johansen cointegration test. 
Based on the AIC (Akaike Information Criterion) and SIC (Schwarz Information 
Criterion) tests, two lags were used. Since the Johansen Test detects co-integration for 
the levels of dependent variables, 2SLS and VAR estimation methods are used with the 
mechanism of an error correction.    

Our regression model is as follows:   
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where zt and t are residuals of regression equations, and d is the first differences 
operator.  

Equations (1) and (2) reflect the long-term relationships (in levels), while equations 
(3) and (4) are for short-term ones (in first differences). Lagged residuals from 
equations (1) and (2) are used to correct short-term dynamics. A negative and signifi-
cant coefficient of the ECM (i.e. z1t1 and z2t1 in the above equations) indicates that 
any short-term fluctuations between the independent variables and the dependent 
variable will produce a stable long run relationship between the variables.  

In order to verify the robustness of results in respect to the choice of the estimation 
method, an autoregressive vector error correction model (VAR/VEC) is used: 

,~...1 1,1,1,, tttiktititi yПyГkyГy   X                     

where ty  is an endogenous variable,   is the differencing operator, such that 

1 ttt yyy , ty~  is the long-term value of an endogenous variable (in levels), tΧ  is 
the vector of independent variables, and t  is the stationary error.  

As the long run relation does never hold perfectly, there is some deviation or error. 
The adjustment coefficients k multiplied be the ’errors’ 1, ktiy  induce 
adjustment/determine tiy , , so that the y’s move in the correct direction in order to 
bring the system back to ’equilibrium’. 

4. Empirical results 

According to (1)─(4), the long-term determinants for the levels of the retail trade 
volume and the investment rate are estimated, and the residuals are then used for 
estimation of the short-term relationships (in first differences). Assuming de facto 
pegging of the Ukrainian hryvna to the U.S. dollar, the money supply and nominal 
effective exchange rate variables are included simultaneously as independent 
predictors of the endogenous variables.  

Estimates by 2SLS are as follows: 
a) the long-term relationships 
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b) the short-term relationships 
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As the Durbin─Watson and ADF tests indicate the lack of autocorrelation of the 
residuals in all cases, it allows for a correct interpretation of the regression coefficient 
estimates. The coefficient of determination R2 suggests the highest explanatory power 
for the long-term estimates of retail trade volume, with a slightly lower value for the 
long-term estimates of the investment rate. The value of R2 is much lower for the 
estimates of the short-term dynamics of endogenous variables, which is a standard 
outcome for regression models in first differences.   

Both money supply and government expenditures are factors behind either long-
term or short-term increases in the retail trade volume. A short-term negative effect of 
currency depreciation is combined with a positive long-term relationship for data in 
levels. This result can be explained by a substantial share of the foreign currency-
denominated assets in the savings of Ukraine’s households, so that it creates a positive 
long-term wealth effect which could be reinforced by expectations of future 
depreciation of the national currency made in the current period. However, the short-
term dynamics of retail trade is likely to be dominated by an inflationary pass-through, 
which brings about a negative wealth effect on aggregate.   

There are clear signs that the investment rate is boosted by the strengthening of a 
nominal effective exchange rate and a reduction in the level of government expenditure 
with two lags (the coefficient is statistically significant at 10%). Money supply growth 
stimulates investment process in the short-run, but the effect is reversed in the long-
run. Such an outcome can be explained by the monetary nature of inflationary 
developments in Ukraine, which contrasts with effects of a short-term easing of 
monetary policy. 

It is worth noting that an expansion of retail trade contributes to the investment rate 
in the long run, while there is the reverse causality running from the investment rate to 
the retail trade volume. It means that consumption-led demand policies could be 
complimentary to measures aimed at the increase of investments. However, the 
RETAILtINVt causality is not confirmed or the short-run dynamics.  

The impulse-responses of investment rate and retail trade volume to the shocks in 
endogenous variables are presented in Fig. 2 and 3. It is confirmed that weakening of 
the exchange rate contributes to a decrease in the investment rate. The share of this 
factor in the decomposition of residuals is rather high at the level of 30%. Money 
supply is a factor behind higher investment rate, with the same high share in the 
decomposition of residuals which gradually diminishes from 30% to 20%. According 
the VAR/VEC estimates, government expenditure does not play any significant role in 
the evolution of investment rate.    

(8) 

(9) 
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Fig. 2. Determinants of the investment rate (VAR/VEC estimates) 

Note: the impulse-response function is presented on the left panel and decomposition of 
residuals is shown on the right panel  

Source: author’s research 
 
Retail trade volume is stimulated by money supply, government expenditure and 

strengthening of the currency, but the weight of all these factors in the decomposition 
of residuals is meager. 
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Fig. 3. Determinants of the retail trade volume (VAR/VEC estimates) 

Source: author’s research 
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5. Conclusions 

Alternative approaches for the aggregate demand stimulation are at the center of a 
discussion on the economic policy guidelines in Ukraine. Our research confirmes the 
need of strengthening hryvna as an instrumental tool of stimulating both components of 
effective demand, either private consumption or investment. According to the 2SLS 
estimates, an increase in government expenditure contributes to the long-term expan-
sion of retail trade volume, but at the expense of ‘crowding out’ of private investments. 
The same kind of relationship is found for the money supply. Short-term estimates for 
the government expenditure effects coincide with the long-term ones, while the 
coefficient on money supply changes its sign in the regression model for the dynamics 
of the investment rate. VAR/VEC estimates support the hypothesis of positive money 
supply effects on the investment rate, but the impact of government expenditure is not 
detected. Macroeconomic policy effects are confirmed for the retail trade volume, but 
the analysis of the decomposition of residuals reveals their marginal importance in the 
changes of retail trade. Future research should concentrate on the inflation issues, as 
demand policies used to be associated with unfavorable anti-growth links.  
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EUROPEAN COUNTRIES 

 
Abstract  
 
The effects of the world interest rate, as proxied by the London Inter-bank Offered 
Rate (LIBOR), on the budget balance of the Central and East European (CEE) 
countries are estimated. It is established that the direct relationship between both 
indicators, LIBOR and the budget balance, for the Luxembourg Group countries (the 
Czech Republic, Estonia, Hungary, Poland and Slovenia) is realized through a decrease 
in the level of government expenditures combined with and increase of budget 
revenues, while the reverse relationship in the Helsinki Group countries (Bulgaria, 
Latvia, Lithuania, Romania and the Slovak Republic) results from changes in the 
government expenditures (the level of budget revenues stays intact). As for the Baltic 
countries, an increase in the LIBOR is associated with the worsening of the budget 
balance through an accelerated increase in the government expenditures.   

Кeywords: the budget balance; LIBOR; CEE countries 

JEL classification: E62; E64 

1. Introduction 

It is one of the well established stylized facts that the budget balance had worsened 
on the eve of European Union accession, especially in Poland, the Czech Republic and 
Hungary (Fig. 1). Standard explanations of this phenomenon refer to such 
heterogeneous factors, as higher EU accession-related expenditure (Hagemann 2004, p. 
1; Lewis 2009; Schneider and Zapal 2005; Weber and Taube 1999, pp. 25─26), 
successful restructuring of enterprises and subsequent increase in capital mobility, 
significant increase in investment due to permanent improvement in productivity 
(Bussière et al. 2004), or exogenous capital inflows (Manasse 2007, pp. 455─473). 
Another motive could have been created by intertemporal optimization of private and 
public expenditures, when external borrowing serves as an instrumental tool of welfare 
improvement through redistribution of the tax burden between present and future 
generations (Frenkel et al. 1996, p. 265). That kind of assumption is supported by clear 
symmetry between the budget balance of the Central and East European (CEE) 
countries and the LIBOR. If accumulation of investments is associated with 
productivity improvements, expectations of higher permanent income are born out, 
thus creating a textbook example of intertemporal optimization (Darvas 2009, p. 7).  
Lower cost of government debt service could be materialized in higher public 
investments. For instance, EU accession contributed to fiscal stimuli for R&D in the 
CEE countries (Федулова 2010, p. 22─34). 

Since the beginning of the 1990s, capital inflows into the CEE countries looked 
like a rational solution, based upon significant differences between “old” and “new” 
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European countries (Aslund 2010, pp. 2─3). As West European countries suffer from 
the plethora of bureaucratic procedures, economic inefficiency, high taxes and anemic 
GDP growth, there are numerous incentives to invest in the CEE countries, such as 
higher returns on capital, stronger GDP growth rate on the convergence path to the 
level of wealthier West European countries, or lower labor costs.  
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Fig. 1. Budget balance (% of GDP) of the CEE countries and the LIBOR (%), 

1992─2009 
Note: the LIBOR on 6-month deposits is used.   
Source: IMF International Financial Statistics 

  
The main objective of this article is to provide an empirical assessment of LIBOR 

effects upon such fiscal indicators, as the budget balance, government expenditure and 
revenue. Two main tasks are addressed. First, the effects of world interest rate upon the 
budget balance of several groups of CEE countries are estimated. Second, mechanisms 
of this relationship ─ expenditure-based of revenue-based ─ are identified.  The article 
is structured as follows. The next Section 2 outlines different theoretical links between 
capital inflows and the budget balance. Section 3 presents statistical tests of causal 
relationship between capital flows and budget balance. Empirical estimates are 
discussed in Section 4. Concluding remarks are contained in the last section. Our main 
finding is that the CEE countries are different in respect to the relationship between the 
LIBOR and fiscal indicators, implying heterogeneous transmission mechanisms and 
different priorities of fiscal policy.      

2. Theoretical framework  

The canonical Mundell─Fleming model or its flexible-price extensions imply that a 
combination of capital inflow and budget deficit allow for a higher income level 
without interest rate hikes under a fixed exchange rate regime, regardless of the capital 
mobility measured by the domestic-foreign interest rate differential (Шевчук і Копич 
2010, с. 3─12). For a floating exchange rate, there is the same fall in the interest rate 
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and it is still likely to obtain an increase of the income level, but on a smaller scale due 
to the exchange rate “crowding out”. The real exchange rate (RER) appreciation 
brought about by either higher price level or a nominal exchange rate appreciation 
restores expansionary effects of foreign capital-financed budget deficit, assuming an 
inverse relationship between the RER and aggregate supply.   

In the Taylor─Romer model, a high interest rate implies the need for a stronger 
fiscal stimulus in order to sustain a higher output growth rate (Turner 2006, pp. 
73─82). Thus a decrease in the interest rate should contribute to the improvement of 
the fiscal balance. Although a decrease in the interest rate is likely to improve the 
budget balance through price developments and lower cost of public debt servicing, an 
increase in the equilibrium level of income works in the opposite direction. In a more 
general framework, capital inflows could contribute to a lower real interest rate 
through several channels (Archibald and Hunter 2001, pp. 15─27). First, it is due to a 
lower marginal productivity of capital, as its scarcity is eliminated by capital inflows. 
Second, it is a substantial reduction of the risk premium associated with capital inflows 
that contributes to a lower real interest rate. Third, an improvement in the functioning 
of domestic financial market in the way of financial deepening brought about by 
capital inflows should contribute to the higher preferences for current savings over 
present-time consumption. A decrease in the real interest rate is combined with a 
comovement of nominal interest rate if expectations of inflation are curbed. It is 
usually the case for capital inflows, so that both nominal and real interest rates should 
decrease. However, it is not ruled out that capital inflows are (or are perceived as) a 
cause of inflationary developments, especially in the case of overheating, as it has been 
the case for many emerging economies.  

Multi-period considerations are highlighted by the intertemporal optimization 
models which propose different links between the budget balance, interest rate and 
capital inflows. For example, it is modeled that an increase in future taxes has no 
impact on aggregate demand if discount coefficients for private and public sectors are 
the same (Frenkel et al. 1996). However, an increase in the budget deficit contributes 
to the welfare of private consumers in the case of a lower discount coefficient for the 
private sector. Such an outcome used to be explained by the long-run effects of tax 
cuts, but it is not ruled out the same effect of government expenditure.  

3. Relationship between capital inflows and budget balance 

Higher capital mobility as one of the factors behind worsening of the budget 
balance does not contradict the logic of intertemporal optimization in private and 
public sectors, being its most important prerequisite. It is common to measure capital 
mobility in terms of capital inflows (in % of GDP) or interest rate differential between 
domestic and foreign rates, r and r* respectively. Various indexes of financial 
liberalization are potentially better indicators of capital mobility, but they are not so 
popular due to their complexity and information requirements. For the CEE countries, 
the interest rate differential is an appropriate proxy for capital flows in a liberal 
economic environment. On the other hand, the cost of borrowing is an important 
component of public debt servicing.  
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Visual impression of a close relationship between the budget balance and a cost of 
borrowing at the world financial market is supported by the Granger test (Table 1). The 
null hypothesis of no causality running from LIBORt to the budget balance of the 
Luxembourg Group countries (BDLt) could be rejected at level of statistical 
significance of 10% (with a year lag) and 5% (with two lags), respectively1. Such a 
relationship seems to be weaker for the Helsinki Group countries, but anyway there is 
no reason to put into doubt the LIBORt BDHt causality.   

 
Table 1   The Granger Test for budget balance and LIBOR 

Note: p-values are in parenthesis; *, ** and *** denote statistical significance at the 1%, 5% and 
10%, respectively 

 
The assumption of causality running from LIBOR to the budget balance is further 

supported by the quarterly individual country data for Poland, the Czech Republic and 
Slovenia (Table 2). The lack of such a relationship for Hungary could be explained by 
the heritage of the 1994–1995 financial crisis, caused by problems with the public debt 
servicing. Despite a decrease in the debt/GDP relationship, this indicator has been 
much higher for Hungary compared with other CEE countries, resulting in fiscal 
consolidation policies since the middle of 2006, two years before the world financial 
crisis of Autumn 2008.   

Interpreting LIBOR as a proxy of capital flows, several possibilities are to be 
considered. Potentially capital inflow resulting from a lower interest rate differential 
due to a lower cost of borrowing at the world financial market (LIBOR), as it is 
implied by the Mundell─Fleming model, could be viewed as a convenient opportunity 
for an increase in the government expenditure, all the more that under conditions of a 

                                                
1 The procedure of EU accession for the Czech Republic, Estonia, Hungary, Poland and  Slovenia had been initiated at 
the EU Summit in Luxembourg in March 1998. Similar decision for Bulgaria, Latvia, Lithuania, Romania and the 
Slovak Republic had been taken at the EU Summit in Helsinki in December 1999. For convenience, Croatia is included 
into the Helsinki Group.  

Lags The Null Hypothesis  
1 2 

The Luxembourg Group countries   

BDLt does not cause LIBORt 
0.255 

(0.619) 
1.290 

(0.308) 
LIBORt  does not cause  BDLt 3.787 

(0.069**) 
3.942 

(0.045**) 
The Helsinki Group countries   

BDHt  does not cause  LIBORt 
0.368 

(0.552) 
1.508 

(0.257) 
LIBORt  does not cause  BDHt 1.614 

(0.222) 
3.583 

(0.057***) 
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decrease in domestic interest rate and expansion of financial market (it makes it easier 
to emit government bonds). On the other hand, cheaper financial resources on domestic 
and foreign markets reduce cost of public debt service thus contributing to a decrease 
in government expenditure. Another mechanism could result from the aim to cut 
government expenditure in order to increase government savings as a way of 
improving the current account.  

Tax revenues should increase in line with the increase of income, implying an 
inverse relationship between LIBOR and budget revenues. The opposite outcome is 
expected in the case, when tax hikes are used for increasing credibility during capital 
outflows (among other factors, it can follow an increase in the LIBOR and a 
subsequent widening of the interest rate differential).      
 
Тable 2.  The Granger Test for budget balance and LIBOR for individual countries 
 

Source: author’s calculations 
 

Lags The Null Hypothesis 1 2 3 4 

Poland 
    

BDt  does not cause  
LIBORt 

2.442 
(0.130) 

1.118 
(0.344) 

1.130 
(0.360) 

1.478 
(0.252) 

LIBORt  does not cause  
BDt 

10.586 
(0.003*) 

7.820 
(0.003*) 

7.128 
(0.002*) 

3.806 
(0.002*) 

Slovenia     

BDt  does not cause  
LIBORt 

0.425 
(0.518) 

1.594 
(0.217) 

0.976 
(0.416) 

0.732 
(0.578) 

LIBORt  does not cause  
BDt 

0.313 
(0.579) 

3.826 
(0.031**) 

2.978 
(0.056***) 

1.802 
(0.156) 

Hungary     

BDt  does not cause  
LIBORt 

0.061 
(0.806) 

1.199 
(0.348) 

0.839 
(0.531) 

LIBORt  does not cause  
BDt 

2.070 
(0.166) 

0.713 
(0.505) 
0.988 

(0.394) 0.664 
(0.588) 

0.322 
(0.856) 

The Czech Republic     

 BDt  does not cause  
LIBORt 

0.990 
(0.327) 

1.214 
(0.311) 

0.657 
(0.584) 

0.185 
(0.944) 

LIBORt  does not cause  
BDt 

4.717 
(0.037**) 

5.142 
(0.011**) 

4.064 
(0.016**) 

2.543 
(0.066***) 
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3. Еmpirical estimates 

For empirical testing of the LIBORBD causality, aggregate data for the 
Luxembourg Group and Helsinki Group countries for the 1990─2007 period and for 
the Baltic states for the 1992─2007 рeriod are used. The 2SLS estimator has been 
applied to account for possible multicollinearity.  

Empirical estimates are as follows: 
а) the Luxembourg Group countries     

*2

***
1

60.356.152.0
)590.1()598.2()156.10(

,250.0423.0396.6




 

ADFDWR

LIBORLIBORBDL ttt

 

b) the Helsinki Group countries   

*2

****
11

08.689.156.0
)645.3()793.3()481.3()596.2(

,523.0461.0413.0240.1




 

ADFDWR

LIBORLIBORBDHBDH tttt

 

c) the Baltic countries  

**2

******
11

25.382.149.0
)645.3()388.2()074.2()521.1(

,832.1556.0441.0485.0




 

ADFDWR

CRISISLIBORLIBORBDBBDB tttt

 

where tBDL , tBDH , tBDB  are budget balances of the Luxembourg Group and 
Helsinki Group, and Baltic countries, respectively (% of GDP), CRISIS is the dummy 
to control for the Russian crisis effects (1999 ─ 1, other years ─ 0).  

The coefficient of determination R2 ranges between 0.49 and 0.56, indicating rather 
high explanatory power of independent variables. The Durbin─Watson statistics is 
quite appropriate, although it is not quite appropriate stationarity test for the residuals 
assuming inclusion of the lagged budget balance into regression models. However, the 
ADF test implies stationarity of the residuals at the 1% (the Luxembourg Group and 
Helsinki Group countries) and 5% level of statistical significance (the Baltic countries).    

It is clear that the relationship between the cost of financial resources and budget 
balance for the Luxembourg Group is different, compared to other two groups of 
countries. A percentage point increase of LIBOR contributes to the worsening of 
budget balance tBDL  by 0.42% of GDP on impact and extra 0.25% of GDP with a 
year lag. As LIBOR decreased from 6.6% in 2000 to 1.2% in 2003, it had worsened the 
budget balance by 2.2% of GDP. For the 2004─2006 рeriod, an increase in LIBOR had 
contributed to the improvement in the budget balance by 2% of GDP. The lack of 
budget inertia for the Luxembourg Group countries is an indicator for a very fast 
adjustment to external and domestic shocks.   

Relationships are quite different for the Helsinki Group countries. First of all, high 
budget balance inertia indicates a slow fiscal policy adjustment. Second, the LIBOR-
budget balance relationship becomes slightly negative. There is a direct impact of 

(1a) 

(1b) 

(1c) 
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LIBOR upon the budget balance in the current period, with the same amplitude as for 
the Luxembourg Group countries, but with a year lag there is a negative effect, so that 
the budget balance is worsened on aggregate.    

Estimates of the budget balance determinants for the Baltic countries are similar to 
those for the Helsinki Group countries. The budget balance is inertial to the same 
extent, and it is improved in line with an increase in the LIBOR, with a reverse to 
follow in a year. Contrary to the estimates for Luxembourg and Helsinki Group 
countries, a negative impact of the 1999 crisis is detected.   

Estimates for government expenditures and budget revenues are as follows: 

а) the Luxembourg Group countries 
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b) the Helsinki Group countries 
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c) the Baltic countries 
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where tGL , tGH , tGB , tREVL , tREVH , and tREVB  are government expenditure and 
budget revenue of the Luxembourg Group, the Helsinki Group and Baltic countries, 
respectively (% of GDP), G

tY  is the GDP growth rate in Germany (%), being used as 
proxy for the income growth abroad.  

(2a) 

(3a) 

(3b) 

(4a) 

(4b) 

(2b) 
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Government expenditures are highly inertial in all cases, supporting numerous 
evidences on difficulties in implementation of expenditure cuts in the CEE and Baltic 
countries. Budget revenue is inertial for the Luxembourg and Helsinki Group 
countries, but this is not the case the Baltic countries (on the aggregate of two lags).  

Тable 3.    Effects of an increase of the LIBOR 

Countries  Budget 
balance 

Government 
expenditures 

Budget revenues 

The Luxembourg Group    
The Helsinki Group   ─ 
The Baltic countries    

 
Fiscal indicators of the Luxembourg Group are dependent not only upon the 

LIBOR, but on the German’s GDP growth rate as well. Following an increase in G
tY , 

an increase in government expenditure and reduction in budget revenue are observed, 
which could be explained not so much by aggregate demand considerations, as by 
transfer of production activity abroad during favorable market conditions in the 
eurozone. On the contrary, worsening of economic conditions in the Western Europe is 
supplemented with an output growth in the largest CEE countries, which serve as a 
substitute for domestic production base of German and other West European 
companies.  

4. Сonclusions   

Empirical estimates provide support for an analytical hypothesis that a decrease in 
the LIBOR since the end of 1990s could be used for optimization of private and 
government consumption in the biggest CEE countries through an increase in the 
budget balance. For other countries, an opposite inverse relationship between the 
budget balance and the LIBOR is established. One of possible explanations is higher 
cost of foreign public debt servicing, as government expenditure is likely to increase 
inline with higher LIBOR. It is not ruled out as well that the Luxembourg Group and 
Baltic countries make use of government expenditure as a sterilization instrument to 
stabilize income along its equilibrium growth path.    

Literature 

Федулова, Л. (2010), Стимулююча функція фінансового забезпечення наукових 
досліджень: уроки для України, Фінанси України, № 7, c. 22─34. 

Шевчук, В., Копич, Р. (2010), Вплив бюджету на макроекономічні показники, 
Фінанси України, № 3, c. 3─12.  

Aslund, A. (2010), The Last Should be the First: the East European Financial Crisis, 
2008─10,  Washington: Peterson Institute of International Economics.  



 

 128 

Bussière, M., Fratzcher, M., and Müller, G. (2004), Current Account Dynamics in OECD 
and EU Acceding Countries ─ An Intertemporal Approach, ECB Working Paper No. 04/311, 
Frankfurt: European Central Bank.  

Darvas, Z. (2009), The impact of the crisis on budget policy in Central and Eastern Europe / 
Bruegel Working Paper 2009/05, Brussels: Bruegel University.  

Frenkel, J., Razin, A., and Yuen, C.-W. (1996), Fiscal Policies and Growth in the World 
Economy, Cambridge, Mass.; London: The MIT Press.  

Hagemann, H. (2004), The macroeconomics of accession: growth, convergence and 
structural adjustment, Structural Change and Economic Dynamics, vol. 15, no. 1, pp. 1─12.  

Lewis, J. (2009), Fiscal Policy in Central and Eastern Europe with Real Time Data: 
Cyclicality, Inertia and the Role of EU Accession, DNB Working Paper No. 214, Amsterdam: 
De Nederlandsche Bank.  

Manasse, P. (2007), Deficit Limits and Fiscal Rules for Dummies, IMF Staff Papers, vol. 
54, no. 3, pp. 455─473. 

Schneider, O., and Zapal, J. (2005), Fiscal Policy in New EU Member States: Go East, 
Prudent Man!, CESIFO Working Paper No. 1486, Munich: Ifo Institute for Economic Research.  

Turner, P. (2006), Teaching Undergraduate Macroeconomics with the Taylor-Romer 
Model, International Review of Economics Education, vol. 5, no. 1, pp. 73─82.  

Weber, R., and Taube, G. (1999), On the Fast Track to EU Accession: Macroeconomic 
Effects and Policy Challenges for Estonia, IMF Working Paper No. 99/156, Washington: 
International Monetary Fund, pp. 1─41. 



 

 129 

Roman Коpych  
Lviv National University by Іvan Franko 

 
APPLIED APPROACHES FOR IDENTIFICATION OF FISCAL 

SUSTAINABILITY: THE EXPERIENCE OF CENTRAL AND EAST 
EUROPEAN COUNTRIES 

Аbstract 

Theoretical foundations and modern applied approaches for identification of fiscal 
sustainability with the use of statistical tests and recursive algorithms are considered. 
Empirical estimates of fiscal sustainability for the Central and East European (CEE) 
countries and Ukraine are presented. It is established that on the eve of the world 
financial crisis of 2008─2009 most of the CEE countries (except Hungary) have been 
able to increase the budget deficit and accumulate extra government debt liabilities.  
Кeywords: fiscal sustainability; budget deficit; interest rate; external debt; GDP growth 

JEL classification: C12; G01; E43; E47  

1. Introduction 

Financial crisis of 2008─2009 has led to substantial widening of the budget deficit 
and accumulation of government debt in the CEE countries, which cannot but attract 
attention to the problem of fiscal sustainability. Тemporary worsening of the budget 
balance does not imply any future problems, if present value of government assets 
exceeds the total value of current and future liabilities (Besancenot et al. 2004, pp. 
205–211; Bravo and Silvestre 2002, pp. 517–528). In practice, it means ability of the 
government to meet its liabilities in the long run (EU Sustainability Report 2009, p. 
148; Giammarioli et al. 2006, p. 639)1. Although fiscal sustainability is a well-
elaborated theoretical concept (Chalk and Hemming 2000; Ganelli 2005, pp. 167─184; 
Afonso 2005, pp. 19─44), relevant studies of the CEE countries are rather scarce. 
Mihaljek (2004, pp. 11─52) analyzes stability of fiscal position in Croatia and other 
CEE countries with the use of several indicators, as government debt/GDP, govern-
ment debt/budget revenue, debt service/GDP, time structure (short-term or long-term) 
and currency composition, bond yields and sovereign ratings. Assuming long-term 
demographic problems, Krejdl (2006) established for the Czech Republic that it is 
necessary to attain the budget surplus at the level of 0.4% of GDP. Genorio (2005, pp. 
57─87) obtained similar result for Slovenia. Gevorkyan (2009) found that among CIS 
countries fiscal sustainability should be expected in the current account surplus 
countries, as Azerbaijan, Belarus, Kazakhstan, Russia and Ukraine. For Poland, fiscal 
sustainability is confirmed with the cointegration and unit root tests by Green et al. 
(2001, pp. 160─182), but it is not the case in our previous study (Копич 2006, pp. 
25─35). Among other countries, sustainable fiscal positions were found for Slovenia 

                                                
1 Іnformative reviews of fiscal sustainability issues are made by Balassone and Franco (2000, pp. 21─60), 
Chalk and Hemming (2000), Hemming and Petri (2000).  
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and Hungary, with a somewhat weaker result for Croatia, Slovakia, Latvia and 
Ukraine.  

The objective of this study is the assessment of fiscal sustainability for several 
CEE countries and Ukraine. The structure of the paper is as follows. Section 2 provides 
with a brief discussion of the fiscal sustainability tests. Section 3 discusses data. 
Section 4 presents empirical results and their analytical interpretation. Section 5 
concludes on main findings.  

2. Applied approaches for fiscal sustainability testing 

As argued by Dinh (1999, pp. 7─13), fiscal sustainability implies attainment of 
such a budget balance in the current period of time, which guarantees fiscal solvency 
of the government sector in the long run. Fiscal sustainability characterizes the current 
budget constraint on the basis of such macroeconomic indicators, as real interest rate, 
exchange rate, GDP growth rate etc, while fiscal solvency refers to intertemporal 
considerations (it implies making use of the expectations of relevant macroeconomic 
indicators). Fiscal sustainability means the absence of the government bubble, when 
the value of government liabilities increases faster that capability to serve them 
(Mihaljek 2004, p. 14; Mendoza and Ostry 2008, p. 1083). Artis and Marcellino (2000, 
pp. 209─241) It is assumed that under fiscal sustainability no changes in taxes and 
expenditures are needed in order to achieve a ‘safe’ level of government debt.  

Fiscal sustainability used to be tested by relevant indicators or recursive 
algorithms. Such indicators of fiscal sustainability, as those ones proposed by Rudin 
and Smith, Blanchard, Vegh and Talvi, are of little use for the CEE countries, as it is 
difficult to calculate equilibrium values of the primary budget surplus or its 
components. Among recursive methods, structural models seem to be the most 
convenient tools for the purpose of detecting fiscal sustainability.   

Croche and Juan–Ramon (2003) proposed and algorithm based on comparison 
between the budget balance, real interest rate and GDP growth rate: 
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where bt is the government debt, gt is the budget surplus, g* and * are equilibrium 
primary budget surplus and discount coefficient, respectively, which allow to attain 
convergence to the steady-state value of government debt b*. 

In equation (1с), primary budget surplus is decomposed into two components, 
primary budget surplus g* that guarantees attainment of the steady-state government 
debt, b*, and reaction function of economic policy, )( *

1 bbt  . As after necessary 
substitutions  
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it is proposed to assume that fiscal sustainability is indicated by  
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The parameter t  is determined by a difference between the real interest rate and 
the GDP growth rate, tt yr  2. In order to confirm fiscal sustainability, it is necessary to 
calculate  and   as well as detect causality  . Thus it is necessary to identify 
the fact that fiscal discipline leads to a decrease in the differential between the real 
interest rate and GDP growth rate. Comparing with alternative method of fiscal 
sustainability indicators, crucial advantage of a simpler method of recursive algorithm 
is that it is not necessary to calculate steady-state (equilibrium) values of the budget 
surplus, expenditure and revenue, which requires data samples for quite a long period 
of time.  

Different method of testing for fiscal sustainability is based upon stationarity and 
cointegration tests (Afonso 2003, pp. 19─44), as it is implied by the intertemporal 
constraint for government debt: 
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where T is the budget revenue, G is the government expenditure, and B is the 
government debt.  

A necessary condition for fiscal sustainability is stationarity of budget balance or 
government debt, which used to be tested with the Augmented Dickey–Fuller (ADF) or 
the Phillips–Perron (PP) tests.  

Another approach is based upon cointegration regression of the following form:  

ttr ubGGaT  , 
where tu  is the stochastic factor.  

In equation (5), the government expenditure includes the costs of debt servicing. If 
the null of no cointegration could be rejected, it is assumed that there is a stable long-
term relationship between government expenditure and revenue. Regression residuals 
ut should be stationary (or І(0)). If b=1, the budget deficit is sustainable in the long-
run; if there is cointegration but b<1, it implies the lack of fiscal sustainability, as 
government expenditure grow faster compare to revenue.  

3. Data 

Quarterly data for the Czech Republic, Croatia, Hungary, Poland, Slovenia and 
Ukraine for the 1993–2009 рeriod are used from the IMF International Financial 
Statistics. The budget balance, BDt, is defined as a difference between revenue and 

                                                
2 It is assumed that 1t  for stable economies of industrial countries, 1t  for capital-scarce 
economies, and 1t  for unstable economies with a high risk of default.   

(3) 

(4) 

(5) 
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expenditure of the central government (seasonally adjusted). Variable tt yr   is the real 
lending rate minus GDP growth rate or the real interest rate─GDP growth rate 
differential. Except of the Czech Republic and Poland, tt yr   had been positive 
through the 1990s (Fig. 1), and this fact did not bode well for fiscal sustainability. 
Following the EU accession, the value of tt yr   had declined in Poland, the Czech 
Republic and Slovenia. With the beginning of the world financial crisis (September 
2008), the tt yr   differential has increased to 10─15% for all countries, besides 
Poland. In Ukraine, the value of tt yr   had increased to as high as 30% during the 
financial crisis of 1998─1999, but it fell into negative values in 2005─2007. Since the 
end of 2008, the value of tt yr   has increased, with a reverse to follow in 2010. 
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  a) CEE countries;    b) Ukraine;  

Fig. 1. The value of tt yr  , 1994─2009 
Source: IMF International Financial Statistics  

4. Empirical results 

Results of the Granger test for causality between the budget balance and the real 
interest rate─GDP growth rate differential are presented in Table 1. The effect of 
budget balance on tt yr   is found only in Ukraine (at the 10% statistical significance 
level). It means that fiscal sustainability is not identified for all CEE countries. The 
reverse tt yr   causality is confirmed only for Hungary (at the 10% statistical 
significance level). 

The Johansen test indicates cointegration of both variables, tBD  and tt yr  , in all 
countries (Table 2). A single cointegration equation is present in most of the countries, 
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but two equations are found for Poland and Croatia3. In Poland, Hungary, Slovenia and 
Ukraine cointegrative relationship is stable across several test assumptions.  

 
Table 1.  Тhe Granger test for two-way causality between BD , and tt yr    

Note: t-values are in parenthesis;* means statistical significance at the 1% level, ** at the 5% 
level, *** at the 10% level  
Source: author’s calculations 

 
Table 2. Тест Джохансена для показників BD, та  tt yr    

 

Note: including independent variables. For test assumptions, І and ІІ mean absence of the linear 
trend in data, while ІII and IV imply presence of such trend, V stands for the quadratic trend. 
 *, ** ,*** means statistical significance at the 1%, 5% and 10%, respectively/ 

 
 
Empirical estimates by 2SLS are summarized in Table 3. It could be easily 

concluded that fiscal sustainability improves with the EU accession for all CEE 
                                                
3 Among test assumptions, the quadratic trend in data is observed in Poland and Ukraine, linear trend in 
Hungary, with no trend in Slovenia, Croatia and the Czech Republic. Cointegration is detected at three 
lags in three countries, four lags in two countries, and four lags in one country.  

Тhe null hypothesis 
Country Рeriod Lag BD does not Granger 

cause  впливає на ry 
ry не впливає на 

BD 
 

Croatia 1997–2009 4 1.680 
(0.173) 

0.743 
(0.568) 

Hungary 1997–2009 3 1.347 
(0.269) 

2.482 
(0.059***) 

Poland 1997–2009 4 1.434 
(0.238) 

0.832 
(0.512) 

Slovenia 1995–2009 4 0.896 
(0.474) 

1.343 
(0.268) 

The Czech 
Republic 1995–2009 4 1.103 

(0.366) 
0.527 

(0.714) 

Ukraine 1994–2009 4 2.372 
(0.066***) 

0.281 
(0.888) 

Country Test 
assumption 

Number of 
equations 

 
Lag 

Trace 
statistics 

Critical value at 
the 5% level  

Poland V 2 4 22.28** 18.39 
Slovenia I 1 4 13.07** 12.32 
Hungary III 1 2 16.47** 15.49 
Croatia I 2 3 4.76** 4.12 

The Czech 
Republic 

I 1 3 14.62** 12.32 

Ukraine V 1 3 28.33** 18.29 
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countries, except Hungary, as a negative coefficient of budget balance effects on 
tt yr   becomes statistically significant at the 10% level. Ukraine has the highest 

coefficient, implying effectiveness of fiscal discipline in diminishing debt burden.  
 

Table 3.  The effect of budget balance on tt yr   

Period Poland Slovenia Hungary Croatia The Czech 
Republic 

Ukraine 

1996─ 
2004 

0.374 
(1.226) 

0.288 
(1.370) 

0.017 
(0.552) 

0.386 
(1.451) 

0.104 
(1.578) 

0.806 
(1.297) 

1996─ 
2009 

0.381 
(1.676***) 

0.216 
(1.746***) 

0.030 
(0.791) 

0.382 
(1.833***) 

0.118 
(1.958***) 

0.792 
(1.741***) 

Source: author’s calculations 
 

Assuming a possible two-way causality between BD, and tt yr  , vector autoreg-
ressive model with error-correction (VAR/VEC) is used. In some cases restrictions on 
short-term coefficients are imposed. If endogenous variables have a unit root I(1) and 
are cointegrated with order r ( nr 0 ), then VAR/VEC model could be formalized as 
follows:  

,)( 1 ttt zzLA     
where A(L) is the matrix of order k,  and  are matrices of order rn  , tz  is the 
vector of endogenous variables, t  is the vector of stochastic shocks.  

Vectors of endogenous variables and stochastic shocks are identifies as  

 )(, tttt yrbdz  , 
 y-r, t

bd
tt   , 

where tbd  is the first differences of budget balance (% of GDP), )( tt yr  is the first 
difference of the real interest rate─GDP growth rate differential (%), bd

t  and  y-r
t  are 

stochastic factors. 
As independent variables, real effective exchange rate REERt (Croatia, the Czech 

Republic, Hungary, Ukraine), nominal exchange rate Et (Poland), industrial output 
growth rate in Germany GINDt (Slovenia, Hungary), LIBOR (Poland, Hungary). 
Restrictions on short-term adjustment coefficients for the budget balance are 
statistically significant for Poland, Slovenia and Hungary. In other cases restrictions 
were not imposed.  

The long-term inverse relationship between the budget balance and tt yr   is 
strongest in Poland and Ukraine. Somewhat weaker relationship is obtained for 
Slovenia, Croatia and the Czech Republic. Hungary is the only country with no long-
term relationship between the budget balance and tt yr  .  

 

(6) 

(7) 

(8) 
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b) the 1993─2009 data sample; 

Fig. 3. The budget balance effects on the real interest rate─GDP growth rate 
differential for the CEE countries  

Source: author’s calculations 
 

Impulse-response functions and variance decomposition of residuals for estimated 
VAR/VEC models are presented on Fig. 3 (CEE countries) and Fig. 4 (Ukraine). 
Except of Hungary, there is no significant differences between 1993─2004 and 
1993─2009 data samples. There is a negative effect of the budget balance on tt yr   
for the 1993─2004 period, but it is reversed for the longer 1993─2009 period. The 
share of tBD  in the variance decomposition of tt yr   declines, but it remains at the 
highest level of 60% among other countries (besides Slovenia). In Poland, the budget 
balance has its negative effect on tt yr   on impact, but it is diminishing over the year 
time span. For the Czech Republic and Slovenia, improvement of the budget balance 
for 1% of GDP induces a decrease in the tt yr   differential approximately by 0,5 
percentage points (in the long run, the budget balance determines 60% and 40% of the 
variance decomposition of tt yr  , respectively). 
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Fig. 4. The budget balance effects on the real interest rate─GDP growth rate 

differential for Ukraine 
Source: author’s calculations 

 
In full accordance with the Granger test and 2SLS estimates, a decrease in tt yr   

brought about by fiscal discipline is strongest in Ukraine (Fig. 4). The budget balance 
determines about 70% of the variance decomposition of tt yr   residuals, but this kind 
of causality seems to be highly inertial. For a shorter sample of 1993─2004, effect of 
the budget balance on tt yr   is much weaker.  

Таble 4. Tests for stationarity of the government external debt 

Country Period Lags ADF PP 
1997–2003 2 1.46 4.56*** Croatia 
2004–2010 3 1.45 1.0 
1997–2004 2 1.77 2.06** Hungary 2002–2010 3 0.05 0.26 
1996–2005 2 0.38 0.79 Poland 
1999–2010 3 0.55 0.54 
1995–2005 2 4.61* 4.91* Slovenia 2003–2010 3 0.90 4.23* 
1996–2003 2 4.28*** 2.55 Estonia 
2002–2010 3 2.94*** 6.89* 
1997–2003 2 1.62 1.39 Latvia 2003–2010 3 0.70 4.34* 
1996–2003 2 3.53** 1.25 Lithuania 2003–2010 3 2.10 2.03 

The Czech 
Republic 2003–2010 3 3.32** 4.35* 

1997–2005 2 2.84*** 3.72** Ukraine 2004–2010 3 2.54 4.24* 
Source: author’s calculations 
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Table 5. Tests for stationarity of the government revenue and expenditure 

Country Variable Period Lags ADF PP 
1997–2004 3 1.87 1.83 REV 
1997–2010 3 2.38 2.26 
1997–2004 3 1.46 2.28 

Croatia 
EXP 1997–2010 3 1.73 2.77*** 

1997–2004 3 3.37** 3.03** REV 
1997–2010 3 2.79*** 2.59*** 
1997–2004 3 5.06* 3.53** 

Hungary 
EXP 1997–2010 3 4.58* 4.68** 

1996–2004 3 4.58* 7.80* REV 1996–2010 3 3.79* 10.48* 
1996–2004 3 2.87*** 10.90* 

Poland 
EXP 1996–2010 3 2.83*** 3.03** 

1995–2004 3 2.26 6.95* REV 1995–2010 3 0.27 3.74** 
1995–2004 3 1.25 4.17* 

Slovenia 
EXP 1995–2010 3 0.57 0.73 

1993–2004 3 3.91* 4.73* REV 1993–2010 3 4.45* 5.11* 
1993–2004 3 2.87*** 2.95** 

The Czech 
Republic 

EXP 1993–2010 3 3.00** 3.46** 
1995–2004 3 2.95** 1.71 REV 1995–2010 3 2.67** 2.14 
1995–2004 3 2.62*** 1.56 

Ukraine 
EXP 

1995–2010 3 2.75*** 2.06 
 
Results of stationarity tests for the government debt are presented in Table 4, and 

for the government expenditure and revenue in Table 5. Data on government debt (B*) 
is obtained from World Debt Tables. The null of non-stationarity of B* could be 
rejected for Еstonia (2002─2010), the Czech Republic (2003─2010), Slovenia 
(1995─2005) and Ukraine (1997─2005). Thus both tests, ADF and PP, support the 
assumption of government debt sustainability on the eve of the world financial crisis of 
2008─ 2009 рр. for two countries only, Estonia and the Czech Republic.  

According to the ADF test, external government debt B* has a unit root І(1) in 
Slovenia and Ukraine. Worsening of stationarity indicators of B* is found for Hungary 
and Croatia (РР) and Lithuania (ADF). Only for Lithuania the РР test improves 
assessment of the stationarity of external government debt. Signs of non-stationarity of 
B* are very convincing in Poland.  

Government revenue and expenditure are stationary in the Czech Republic for both 
samples, short (before 2004) and long ones (Table 5). Similar results are obtained for 
Poland and Hungary. However, both components of the budget balance are non-
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stationary in Slovenia and Croatia. For Ukraine, weak evidence in favor of stationarity 
of government expenditure and revenue is brought about by the ADF test, but the РР 
test does not support such an outcome. On the whole, our results provide with stronger 
evidence in favor of fiscal sustainability than it is obtained for the EU countries (Bravo 
and Silvestre 2002, pp. 517─528). 

Table 6. The Johansen test for government expenditure and revenue 

The value of cointegrating 
coefficient b Country Lag  

Number of 
cointegrating 

equations 
1993─2005 2002─2010 

Poland 4 2 0.96 8.9 
Slovenia 2  2 1.14 0.26 
Hungary 3 2 0.27 2.46 
Croatia 3 2 1.51 1.42 

The Czech 
Republic 3 2 0.26 0.15 

Ukraine 2 2 9.11 1.78 
Source: author’s calculations 
 

Although tests for stationarity of government expenditure and revenue for Poland 
and Croatia are not much conclusive, the Johansen test provides with a more favorable 
view (Table 6). For all countries at least two cointegration equations are identified at 
the level of statistical significance at least 5%, but the value of cointegrating coefficient 
b are quite heterogeneous. Based on the estimates of b, it is possible to conclude on 
fiscal sustainability in Croatia, as well as Poland and Ukraine. As for Poland the value 
of b increases for the more recent sample of 2002─2010, it is just the opposite for 
Ukraine. A decrease in the value of b is obtained for all countries, except Poland, and 
this fact could be interpreted as a sign of weakening of fiscal sustainability over the last 
few years.  

5. Conclusions 

Our findings are summarized in Table 7. Fiscal sustainability seems to be a case for 
Poland, Slovenia, Croatia and the Czech Republic, where such a hypothesis is 
supported by three out of four testing approaches. Similarly in Ukraine, where non-
stationarity could be attributed only to the government external debt. On the surface, 
such a situation does not raise any serious concerns of expansionary fiscal policy in 
2008─2010, but it is risky to finance budget deficit with foreign exchange-
denominated liabilities. As three out of six countries looks vulnerable in respect to the 
indicator of government external debt, it is possible to argue that by the end of 2008 
abilities of foreign debt budget deficit financing have been exhausted.  

Our study confirms in a very convincing way the lack of fiscal stability for 
Hungary, which has been coping with serious fiscal problems in 2008─2009. Besides 
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the Baltic States and Romania, Hungary had to apply for $15.4 bn of financial support 
package from the International Monetary Fund and the European Commission. 
However, Poland has withered the world financial crisis without any serious problems, 
being the only CEE country that has avoided a decline in GDP. Nevertheless, an 
increase of the budget deficit up to 7% of GDP and of government debt up to 55% of 
GDP as of the end of 2010 implies a switch to the restrictionary fiscal stance in the 
very near future. An improvement in the budget balance should keep low the long-term 
real interest rate, which is one of the most important mechanisms of attaining fiscal 
sustainability for all CEE countries (except Hungary) and Ukraine.  

 

Table 7. Results of tests for fiscal sustainability 

Causality “BDr” Country 
2SLS VAR 

Government 
external debt 

The Johansen 
test 

Poland Yes Yes No Yes 
Slovenia Yes Yes Yes No 
Hungary No Yes No No 
Croatia Yes Yes No Yes 

The Czech 
Republic 

Yes Yes Yes No 

Ukraine Yes Yes No/Yes Yes 
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STRUCTURAL TRANSFORMATIONS IN THE FIELD OF  

SERVICES OF UKRAINE 

Abstract 
Under conditions of market economy, an accelerated development of the service sector 
as compared to other industries and types of economic activity is a sort of law. During 
past 50 years the world market of services grew twofold, considerably in excess of the 
rates of industrial and agricultural production growth. The present stage of 
development of the “service economy” is expressed in the increase of labor, financial, 
financial resources, informative services share in GDP. As the structure of economy is 
not permanent, i.e. some types of economic activity are being developed real fast, 
while other activities stagnate, well-planned structural transformations provides the 
basis of strong and effective economic growth and development. 

Keywords: service sector in Ukraine structural transformation, forecasting 

JEL classification: E27; L8 

1. Introduction 

Major descriptions of structural transformations in the field of services refer to 
macroeconomic proportions between production of different types of economic 
activity, correlation with investments, demand for services, and regional aspects. In the 
planned national economies, important priorities are set in the centralized manner, 
while in market economies they are being developed on the basis of demand and 
supply, and in mixed economies they are formed under strong regulative influence of 
the state.  

In Ukraine, the gross value added (GVA) in the production of services in 2008 
amounted to 518.5 m hryvnas and increased as compared to 2000 by more than seven 
times. At the same time GDP in market prices grew only five times, and  production of 
all kind of economic activity grew by 5.6 times, thus confirming an accelerated 
development of services as compared to the production sector (Table 1). However, 
development of services in Ukraine falls behind world standards. As of 2008, the share 
of services in GDP stays at 54.7% of GDP, which is low by international standards, but 
there is an increase in this indicator from as low as 40% in 2000. Even stronger 
increase is registered for the share of services in the general amount of the GVA (from 
47.4% to 62.9%). The average rate of growth of service sector for the analyzed period 
is well above the average rate of growth for general production volume. 
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Table 1.  Dynamics of the share of the services in GDP, 2000-2008 

Share GVA on the production 
of services, % Year 

GDP, 
million of 
hryvnas 

GVA of all 
types of activity, 

million of 
hryvnas 

GVA on the 
production of 

services, million 
of hryvnas in GDP in total of 

GVA 
2000 172952 146087 69194 40.0 47.4 
2001 204190 180490 91247 44.7 50.6 
2002 225810 201194 105444 46.7 52.4 
2003 267344 240217 132344 49.5 55.1 
2004 345113 313046 177535 51.4 56.7 
2005 441452 388601 219120 49.6 56.4 
2006 544153 474123 274868 50.5 58.0 
2007 712945 626945 368526 51.7 58.8 
2008 948056 824176 518509 54.7 62.9 

Source: Соколова  (2009, c. 115–129) 

2. Structural transformations in employment  

The evolution of socio-economic indicators during the transformation period 
implies significant changes in the labor market, as there are changes in the production 
pattern and mobility of labor force. Moreover, there is a contradiction between the 
necessity of restructuring of economy in the direction of service sector (especially hi-
tech branches) and real developments. In Ukraine, this kind of structural shifts are not 
steered by government regulations, being driven in a stochastic manner. In turn, it 
results in slower growth and structural unemployment. As there are substantial 
deformations in the higher education field, existent patterns in graduation lead to 
shortages of professionals trained for new types of activity and new occupations. In 
addition, correlation between the number of workers employed in production sector 
and unproductive spheres evolves in favor of the latter (Table 3). 

Table 3.  Structural transformations of employment in Ukraine, 2000–2008 

Indexes  2000 2003 2004 2005 2006 2007 2008 
Number of 
workers 20175.0 20163.3 20295.7 20680.0 20730.4 20904.7 20972.3 

Number of 
workers in the 
service sector 

10339 11278 11336 11680 12073 12233 12757 

The share of 
employment in  
services (%) 

51.2 55.9 55.9 56.5 58.2 58.5 60.8 

Source: author’s calculations based on Соколова  (2009, c. 115–129) 
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It is necessary to lay stress on the fact that there are changes not only in number, 
but in employment across branches of the service sector. As of 2000, the relative 
structure of employment in production and unproductive spheres stood at 48.8% and 
51.2%, but in 2008 relevant figures are 39.2% and 60.8%. According to international 
standards, such correlation should be 60% and 40%, respectively. In Ukraine, changes 
in the structure of employment are not the direct result of market transformations, but 
rather a side effect of negative structural deformations in the economy.  

Structural shifts between employment in production and unproductive spheres has 
been taking place not due to the improvements in technical level of production, but due 
to drastic reduction of employment in the heavy industries. An outflow of workers 
from rural sector and subsequent decline of its share in total employment have been 
taking place against the backdrop of low labor productivity, deficit of skilled 
individuals and simply labor shortages. The problem of low employment in agriculture 
is aggravated by worsening of demographic situation, migration of young population to 
cities, and by low wages.  

On the other side, there is a steady tendency of increase in quantity and share of 
employment in the socially important types of activity in the service sector. For 
example, employment in retail trade grew in 2008 to 4744.4 thousand workers as 
compared to 3121.3 thousand persons in 2000. Number of employees in the field of 
real estate grew from 815.9 to 1150.4 thousands, in financial activities from 166.1 to 
394.9 thousands (Соколова  2009, pp. 115–129).  

3. Structural changes of investments in the service sector 

Economic activities in the service sector are more investment attractive, as 
indicated by high returns compared to other kind of investments. The value of 
investments in the service sector in 2008 as compared to 2001 grew by almost 8 times, 
while on average in the economy the relevant figure is 7 times. The share of 
investments in services has been on a steady rise and attained in 2008 as high as 54.5% 
of all investments (Table 4).  

Table 4.  Total value and structure of investments in Ukraine, 2001─2008 

Indexes 2001 2003 2004 2005 2006 2007 2008 
Investments in the fixed 
assets (billion of hryvnas) 32.6 51.0 75.7 93.1 125.3 188.5 233.1 

Investments in the fixed 
assets in the service sector 
(million of hryvnas) 

16.2 26.6 39.4 48.1 66.8 105.5 127.0 

Share of investments in 
the service sector (%) 

49.7 52.2 52.1 51.7 53.3 56.0 54.5 

Source: author’s calculations  
 
Insignificant decline in the share of investments in the service sector took place 

only in 2005, being explained mainly by political and economic instability, worsening 
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of the macroeconomic situation, and again in 2008, as Ukraine’s economy has taken its 
toll of the world economic crisis (Fig. 1). 
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Fig. 1. Structure of major indexes in the service sector, 2000─2008 

Source: www.ukrstat.gov.ua 
 
In order to increase investments, environment for innovations should be set up in 

the first place. At the same time, any increases in the investment expenditure are not 
enough for technical and technological improvements and creation of new types of 
activity on the basis of modern technology. The share of services in Ukraine’s exports 
is still very low, reflecting low competitiveness of services. 

4. Structural changes in export and import of services 

Development of Ukraine’s domestic service sector has been taking place in close 
relationship to either exports, or imports. As of 2008, export of services was at 
$11742.3 m, and import at $6468.0 m. It is worth mentioning that the surplus of  
balance on services is a permanent feature of Ukraine’s economy. At the same time, a 
deceleration in the rate of growth of export of services as compared to import of 
services has been observed over last few years. Also, the structure of export and import 
of commodities and services remains inefficient to the same extent. The share of 
services in the general amount of exports stood at 19.3% in 2000, but in 2008 it 
declined to 14.9%; the share of services in imports declined from 7.6% to 7.0%, 
respectively.  

Marginal share of services in the exports is a sign of low competitiveness of 
services, in addition to inefficient structure of services. As of 2008, transport services 
accounted for 65.1% of Ukraine’s export of services, being explained by a status of 
transit country. The share of tourism and traveling stood at 4.2%, financial services at 
4,1%, communication services at 2.8%, computer services at 2.3%, royalty and 
licenses at 0.3% (Статистичний щорічник України 2008, p. 270). Transport 
services dominate in the structure of imports as well, but its share was mach low at 
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25.6% in 2008. The share of other services exceeded relevant figures for exports, as 
financial services accounted for 22.7% of Ukraine’s import of services, tourism and 
traveling for 6.6%, computer services for 3.7%, royalty and licenses for 4.4%. On the 
whole, there is a problem of structural transformations in the external sector of 
Ukraine, as the total balance export and import of goods and services is negative. In 
turn, it contributes to accumulation of foreign debt and downward pressure on the 
exchange rate.  

5. Realization of services the specialized enterprises 

Services are provided by various types of enterprises, both specialized and non-
specialized ones. In Ukraine, this kind of division complicates statistical procedures 
and ultimately makes it impossible to analyze structural transformations in demand and 
supply of services for quite a long period of time. The volume of services has increased 
substantially in the last few years, but no change in its structure has been observed.  
Different types of transport, postal and communication services dominate in total 
volume of services, with their combined share at 61.5%. Real estate services, leasing 
and engineering accounted for more than fourth of total volume of services at 26.3%. 
The share of education services is small enough, declining from 2.4% to 1.4%. A 
similar situation is observed and in the field of healthcare and social services, as their 
share has declined from 2.9 to 2.4%, respectively. The share of maintenance services 
and culture and sport services has increased from 4.0 to 5.6%, that is explained mainly 
by the increase of tariffs. It is easy to conclude that substantial improvement in the 
structure of services has not happened. All said, Ukraine has not been successful in 
switching to the path of production of high-tech services, with no improvement in 
competitiveness of services in general on internal and external markets. 

Table 5. Amount of services per capita of Ukraine’s regions, 2008 

No. Services per 
capita ($) 

Number 
of 

regions 
Regions 

Regional average 
amount of services 

per capita ($) 

1 To 500 8 
Ternopil, Zhitomyr, Khmel'nyck, 
Vinnytsa, Rivne, Chernigiv, 
Zakarpatt’a 

440.0 

2 500─650 10 
Kirovograd, Lugansk, Chernivci, 
Volyn, Sumy, Poltava, Cherkasy, 
Mikolaiv, Kherson, Kiyv 

583.5 

3 650─1000 5 Zaporizhia, Kharkiv, Donetsk, 
Dnipropetrovs’k, Lviv  886.2 

4 1000─2000 3 Odesa, Sevastopol, ARK 1296.0 
5 Above 2000 1 м. Kyiv 5773.0 
 Total: 27  1132.0 

Note: Статистичний щорічник (2008), www.ukrstat.gov.ua  
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In the regional dimension, Ukraine is characterized by substantial differentiation in 
providing of public services. In 18 regions of Ukraine out of 27, the extremely low 
level of consumption of services per capita is observed (Table 5). Consequently, 
improvement in the level of wellbeing in particular regions is of vital importance for 
economic development. 

6. Forecasting of structural transformations in the field of services 

Improvement of effectiveness of the service sector requires development of 
forecasting procedures. First of all, it is necessary to reorient economic activities 
towards services. In highly developed countries, the share of services in GDP 
approaches 80%, with employment in this sector above 70% of total labor force. 
Standard indicators of the service sector development are presented in Table 8.  

Table 8 .       Structural features of the service sector, 2000─2008 

Years Share of services in total 
amount of GVA (%) 

Share of employment in 
the service sector (%) 

Share of investments in 
the service sector (%) 

2000 47.4 51.2 49.5 
2001 50.6 53.1 49.7 
2002 52.4 54.3 49.1 
2003 55.1 55.9 52.2 
2004 56.7 55.9 52.1 
2005 56.4 56.5 51.7 
2006 58.0 58.2 53.3 
2007 58.8 58.5 56.0 
2008 62.9 60.8 54.5 

Source: author’s calculations 
 
In order to forecast most important relationships trend, adaptive and autoregression 

models are used: 
1. The share of services in the total amount of GVA:   

245,947 2,285 0,063ty t t   .            (1) 
2. The share of employment in services:  

250,564 1,176 0,013ty t t   .            (2) 
3. The share of investments in the service sector: 

248, 432 0,899 0,006ty t t   .            (3) 
Statistical models above are statistically correct and meet formal criteria of 

approximation (Table 9). 
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Table 9.       Criteria of accuracy and reliability of models  

Characteristics of transformation 
process 

Relative error of 
approximation (%) 

Determination 
criteria 

Fisher's 
criterion 

Share of services in the total 
amount of GVA 1.6 0.951 58.444 

Share of employment in services 0.8 0.963 78.693 
Service of investments in the 
service sector 1.5 0.813 10.838 

Source: author’s calculations 
 
Our estimates demonstrate that evolution of structural shifts in the service sector is 

identical. Estimated parameters show a slowdown in structural transformations, as 
indicated by positive value of 1a  and negative value of parameter 2a . This tendency is 
likely to remain in the future, regardless of social and economic conditions. This 
conclusion is confirmed with forward-looking estimates of structural characteristics 
(Table 10). As calculations show, structural indicators of the service sector are 
supposed to increase by 2013. 

Table 10.        Forecasts of structural features of the service sector 

Years Share of services in the 
total amount of GVA (%) 

Share of employment in 
services (%) 

Share of investments in 
the service sector (%) 

2010 63,4 62,0 56,8 
2011 64,2 62,9 57,6 
2012 64,9 63,7 58,4 
2013 65,5 64,6 59,1 

Source: author’s calculations 

7. Conclusions 

Along with structural changes in ownership and legal forms of management in 
Ukraine, the share of the so-called basic types of economic activity, as agriculture, 
manufacturing, and construction, has diminished, while the share of the service sector 
has increased substantially. It is possible to accelerate the process of structural shifts in 
favor of the service sector through better financing and tax incentives. Our forecasts 
imply that the share of services in Ukraine’s economy is supposed to increase, which 
could be helpful in solving country’s regional unemployment problems. The innovative 
sophistication of the service sector is a prerequisite for attaining higher efficiency of 
Ukraine’s economy, providing better access to the credit resources, strengthening of 
investment opportunities and ability to utilize labor resources. 
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QUALITY OF EMPLOYMENT MEASUREMENT IN UKRAINE  

Abstract  

Among the CIS and transition economies, Ukraine is one of the few countries which 
can boast to have an exceptionally rich gamut of statistical tools measuring various 
dimensions of socio-economic processes underpinning its population in general as well 
as monitoring and evaluating the national social policy programmes, in particular. 

Key words: quality of employment; poverty rates; working hours; social protection; 
social dialogue 

JEL classification: J21; J23; J4 

1. Introduction 

Ukraine is one of the first countries in Central and Eastern Europe where the 
Enterprise Labour Flexibility and Security surveys (ELFS) were launched, and up to 
date ten such surveys have been conducted since 1994. Essentially, the ELFS survey 
examines the process of employment creation, labor utilisation, job structure, working 
conditions, gender segregation and labour relations at the enterprise or national level1. 
More specifically, the survey investigates: 

 The problems of labour utilisation.  
 The main mechanisms of, and obstacles to, skill formation and the effective 

utilisation of skills. 
 The labor recruitment practices by the enterprises and their underpinnings. 
 The “labor segmentation” within and outside enterprises (in other words, 

examining the opportunities and restrictions on labor mobility within firms). 
 The patterns of labor turnover and their implications for productivity, and the 

factors that determine the rate of labour turnover. 
 Labor flexibility in its various dimensions and the extent of these practices in 

different types of firms and sectors. 
 The role of labor legislations in determining recruitment practices, skill 

development, and the level and structure of employment. 
 Gender preferences in recruitment, work conditions and opportunities for 

promotion.   
 Labor relations mechanisms (trade unions, collective bargaining, etc.) in 

operation, and their impact on dynamism of establishments. 
The objectives of this paper are to (i) describe the quality of employment on the 

Ukrainian labor market, applying the framework developed by the UNECE Task Force 
                                                
1 For more information, see: Enterprise Labour Flexibility and Security Surveys (ELFS): A technical 
guide, ILO, Geneva, 2004.   
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(all indicators are based on the list of indicators as proposed by Task Force on the 
Measurement of Quality of Employment2), (ii) identify areas, which are relevant for 
quality of employment in the Ukrainian context and identify indicators which are not 
so.  

2. Developments in the labor market of Ukraine 

Labor market is an integral part of economic and social system whose functioning 
and development are influenced by market economy laws and relevant administrative 
and legislative decisions. Therefore, under a growing globalisation of the world 
economic environment, increase in the quality of labor force in general and 
employment in particular has become a crucial pre-condition to secure sound 
competitiveness of the national economy. 

During the last two decades, the employment in Ukraine has undergo substantial 
chages. Following a notable decrease between 1989 and 1999, it has been stabilized 
thereafter, with a small but steady increase having been observed between 2002 and 
2008 (Fig. 1).  

 

Fig. 1. Employment by sex and by urban/rural population (thousand persons), 
1995─2008 

Source: State Statistics Committee of Ukraine 

According to the results of the Household Sample Survey of the Economic Activity 
of Population of Ukraine conducted in 2008, the number of employees aged 15─70 
was 21.0 m or 50.3% of the total population in this age group3.   

The enterprise statistics collected from large- and middle-size establishments 
showed that the number of workers employed there fell by 23.7 thousand people and 
stabilized at 11.4 m persons. Besides, 327.3 workers had secondary employment 

                                                
2 Statistical Measurement of Quality of Employment: Conceptual framework and indictors. 
ECE/CES/GE.12/2009/1 2 September 2009. 
3 Here and below data published by the State Statistics Committee of Ukraine. 
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outside their major work place, and 268.2 thousand people worked with temporary 
contracts which provided them with less guarantee of employment and much reduced 
or no social security schemes. 

The above and other facts indicate that the Ukrainian labour force is loosing its 
relative quality advantages which it used to have vis-à-vis other countries in the region. 
Between 2000 and 2008, the number of unemployed fell from 2.7 m to 1.4 m and the 
ILO unemployment rates shrunk form 11.6% to 6.4% for the same period, though it 
grew again in the beginning of 2009 because of the global financial and economic crisis. 

3. Quality of Employment: Ukrainian perspective 

From the perspective of the International Labour Organization (ILO), the quality of 
employment is about security of tenure and prospects for career development; it is 
about working conditions, working hours, safety and health, fair wages and returns to 
labor, opportunities to develop skills, balancing work and personal life, gender 
equality, job satisfaction and recognition and social protection. It is also about freedom 
of association and having a voice in the workplace and the society. Finally, it is about 
securing human dignity and eliminating discrimination, forced labor, human trafficking 
and forms of child labor, especially in its worst forms. 

These qualitative aspects of work and labor are largely covered by the concept of 
Decent Work defined by the ILO and endorsed by the international community, as 
“opportunities for women and men to obtain decent and productive work in conditions 
of freedom, equity, security and human dignity”.4   

The following seven dimensions are suggested to measure Quality of Employment: 
1. Safety and ethics of employment 
(a) Safety at work 
(b) Child labor and forced labor 
(c) Fair treatment in employment. 
2. Income and benefits from employment 
(a) Income 
(b) Non-wage pecuniary benefits. 
3. Working hours and balancing work and non-working life 
(a) Working hours 
(b) Working time arrangements 
(c) Balancing work and non-working life. 
4. Job security and social protection 
(a) Job security 
(b) Social protection. 
5. Social dialogue. 
6. Skills development and life-long learning. 
7. Workplace relationships and intrinsic nature of work 
(a) Workplace relationships 
(b) Intrinsic nature of work 

                                                
4 International Labour Organization. Decent work: Report of the Director-General. International Labour 
Conference, 87th Session, ILO, Geneva, 1999. 
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1. Safety and ethics of employment.  

The dimension on safety and ethics of employment can be defined as a group of 
indicators that provides general information on workplace injuries and deaths, and 
unacceptable forms of labor, such as forced labor or child labor, as well as unfair 
treatment like discriminatory or harassing work situations. 

This quality of employment framework suggests the following sub-dimensions and 
core sets of indicators underpinning them. 

(a) Safety at work 
“Hazardous” conditions 
It should be noted that the number of persons whose working conditions do not 

meet the required sanitary-hygienic norms is steadily decreasing. However, this 
happens not due to higher investments of employers to the improvement of working 
condition of their workers but because recent years have witnessed shut-down of a 
large number of coal mines which resulted in the notable reduction of coal miners from 
322.4 thousand in 1999 to 220.3 thousand in 2008. 

Females are much less prone to work in hazardous working conditions.  In 2008, 
the share of women working in hazardous conditions was 16.8% and that of men 
34.2%. However, the following hazardous factors have revealed to be similar for 
women and men: noise, infrasound and ultrasound, hazardous chemical substances and 
adverse microclimate of the work place. 

Occupational  injuries  
The majority of occupational injuries occurred in mining and processing industries. 

The following industries are considered to be the most dangerous in Ukraine: coal 
mining, tobacco and textile industries (Fig. 2).  

 

 
Fig. 2. Occupational injury rate by industries (per 100,000 employees) 

Source: State Statistics Committee of Ukraine 
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(b) Child labor and forced labor 
Child trafficking 
The problem of trafficking in children for forced labor, including begging, is not 

covered by current legislation. Therefore, an analysis of official data and legal practice 
does not give a full picture of trafficking in children. 

The major factor contributing to child trafficking in Ukraine is poverty. Low 
income is the reason why people look for additional sources to increase their income, 
by seeking secondary employment and/or by forcing their children to work. 

The children who fall victim to human trafficking are generally aged between 13 
and 18 years. Most of them are girls trafficked into sexual exploitation, responding to 
the nature of demand. Boys are mostly used as cheap labour for unskilled jobs or to 
peddle drugs among teenagers. Until they are involved in trafficking, one third of 
children would combine school with work.  

(c)  Fair treatment in employment 
In the authors’ view, indicators presented in Table 1 are relevant for this sub-

dimension.  

Table 1.   Equal opportunity and treatment in employment, 1999–2008 

 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 
Occupational 
segregation by sex 
(index of dissimilarity) 

*, ** 0.46 0.47 0.46 0.45 0.46 [0.28]**** 0.43 0.44 0.45 0.46 
Female share of 
employment in ISCO-
88 major group 1 
(legislators, senior 
officials and managers)* 

, *** 38.6 36.7 37.4 38.4 39.6 [43.1]**** 38.2 38.3 39.4 38.6 
Gender wage gap**** 27.6 29.1 30.3 30.7 31.3 31.4 29.1 27.2 27.1 24.8 
 
Notes: * Data for the years 1999─2003 were revised according to the methodology used from 
2004 onwards and the demographic structure of the population as obtained from the All-
Ukrainian census of 2001.  Data for 2004 are not consistent with the remaining time-series. 
** The Index of Dissimilarity is calculated as ID = ½ Σ|Wi/W – Mi/M|, where Wi stands for 
female employment in occupation i, W for total female employment, Mi for male employment 
in occupation i, and M for total male employment. Based on ISCO-88 sub-major groups (i.e. 2 
digit-level). The index ranges from 0 to 1, with 0 meaning no segregation or spatial disparity, 
and 1 being complete segregation between the two groups. 
*** An unusually large share of total employment (ca. 10 %) is concentrated in ISCO-88 sub-
major group 12 (corporate managers).   
****  Based on average monthly wages of employees in current hryvna from enterprise surveys. 
The gender wage gap is a measure for the difference between the wages of female and male 
workers, expressed in percent of men’s wages. Positive values mean that women’s wages are 
lower than those of men. 
**** Series break due to the shift from quarterly to monthly surveys. 
Source: State Statistics Committee of Ukraine, Household Survey on Population Activity in 
Ukraine and enterprise surveys 
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2. Income and benefits from employment 

(a) Income from employment 
The following core indicators are proposed by the framework for this sub-

dimension: 
 average weekly earnings of employees 
 low wage (share of employed with below 2/3 of median hourly earnings) 
Regarding the first indicator, the State Statistics Committee does not produce it. 
As for the low wage, the share of employed with below 2/3 median hourly earnings 

increased between 2000 and 2008 (Table 2).   

Table 2.        Low wage in Ukraine, 2000─2008 

 2000 2001 2002 2003 2004 2005 2006 2007 2008 
Low wage (share of 
employed with 
below 2/3 of 
median hourly 
earnings) 

26.2 26.7 28.2 26.6 28.5 28.4 26.5 29.5 29.2 

Source: State Statistics Committee of Ukraine 

After a dramatic fall occurred in 1995, the nominal wages showed timid but 
generally steady growth followed but a less pronounced growth of real wages (Fig. 3). 

 
Fig. 3. Nominal and real wage growth (%), 1995─2008 

Source: State Statistics Committee of Ukraine 
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Working poor 
As a result of low wages and social transfers, the poverty is rather widespread 

phenomenon among employed population. Obviously, position of families without 
dependants (no children and unemployed adults) is much better; they are not 
considered to be poor in accordance with the Ukrainian standards (Fig. 4). 

 
Fig. 4. Poverty rates by type of households (%), 1999─2008 

Source: State Statistics Committee of Ukraine 

3. Working hours and balancing work and non-working life 
The statutory duration of the working week in Ukraine is 40 hours. During 1997-

2006, the normative duration of working time grew from 1.479 to 1.922 hours per 
employed.  The longest working hours were  observed in manufacturing (2008 hours), 
production and distribution of gas, electricity and water (2009 hours) and construction 
(1 994 hours); the smallest duration of working time was observed in education (1.699 
hours), communal, social and personal services (1.834 hours).   

4. Security of employment and social protection 
In 2006, monthly social security expenditures per employee were at 462.9 hryvnas 

(about 63 euros). The highest expenditures (735.9 hryvnas) were observed in mining 
industries, which was  due to the fact that a high share of contributions were allocated 
for social insurance on occupational injuries (125.9 hryvnas, i.e. 17.1% of the total 
expenditures on social security), the lowest expenditures (284.1 hryvnas) were found in 
hotels and restaurants (Fig. 5). 
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Fig. 5. Monthly social security expenditures per person (in hryvnas), 2006 

Source: State Statistics Committee of Ukraine 

Social security expenditures per employee were proportional to the size of an 
enterprise. While at enterprises with 10─49 employees, the monthly average social 
security expenditures were 282.3 hryvnas, the corresponding expenditures at 
enterprises with 250─499 employees constituted 458.7 hryvnas, and at enterprises with 
1,000 and more employees they rose to 610.8 hryvnas. 

According to the national legislation, there are the following four 4 types of social 
insurance of employees: (i) unemployment, (ii) temporary disability; (iii) pension; and 
(iv) occupational injuries/accidents. 

It should be noted that the highest share of contributions to the Social Security 
Fund is paid by employers. In addition, employers pay benefits on temporary disability 
during the first 5 days of sick leave. Conversely, employees pay a small share of 
contributions: between 5.0─8.5%, depending on their salaries and wages.  

5. Social dialogue and workplace relationships  
An important dimension of quality of employment is the extent to which workers 

can express themselves on work-related matters and participate in defining their 
working conditions. This can be channelled through collectively chosen representative 
or involving direct interaction between the worker and employer.  

As follows from Table 3, while the trade union membership has been gradually 
falling since 1999, the share of enterprises belonging to employers’ organisation more 
than doubled between 2004 and 2008. Similarly, the collective bargaining coverage 
was steadily growing during the period of 1998─2008.   
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Table 3.       Social dialogue, workers’ and employers’ representation 

 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 
Gross union density 

rate (%)
* 75.0 73.2 66.9 63.5 59.2 54.6 53.3 50.6 48.5 45.8 42.1 

Enterprises of 
employers’ 

organization (%),  
weighted by 
employment

 

.. .. .. .. .. .. 10.3 9.9 10.0 14.3 27.3 

Collective bargaining 
coverage rate (%), 

formal sector
** 

68.9 71.9 75.6 78.2 80.3 82.0 84.2 82.1 82.7 82.4 83.4 

 
Notes: * The gross union density rate is calculated as the number of trade union members 
(including students) over the number of wage and salaried workers, expressed in %. 
** The indicator is calculated on the basis of state statistical surveys, which cover business 
entities, public organizations, financial institutions and institutions funded through the state 
budget. The survey does not cover small businesses and the self-employed. The collective 
bargaining coverage rate is calculated as the number of employees in establishments covered by 
collective agreements over the total number of employees in establishments covered by the 
survey, expressed in %.    
Source: State Statistics Committee of Ukraine, based on Annual Reports of Ukrainian Trade 
Unions and Federation of Employers of Ukraine 

 
A snapshot picture of Table 3 shows that while the trade union membership has 

been falling, the share of enterprises belonging to employers’ organisations has been 
rapidly growing and almost doubled during the past four years. This may have direct 
correlation with the increase in the collective bargaining coverage rate and reflect 
growing participatory efficiency of workers’ and employers’ organisations in the 
process of tripartite negotiations. 

6. Skills development and life-long learning 
Following from Table 4, it is possible to conclude that in spite of the fact that this 

indicator has demonstrated a steady growth over the past decade, it still remains low as 
compared to similar indicators in countries with much higher investments in human 
capital.  

Table 4.      Skills development in Ukraine, 1998─2008 

 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 
Share of 
employees 
who received 
job training 
within the last 
12 month 

5.7 5.9 6.5 6.9 8.0 7.7 8.3 8.5 8.6 9.2 9.0 

Source: State Statistics Committee of Ukraine 



 

 159 

4. Informal economy and self-employment 

(a) Informal economy 
It should be noted that the above phenomena are widely spread in Ukraine and they 

generate both a feasible share of GDP and numerous jobs. 
The earlier hopes that economic reforms and positive macroeconomic trends would 

automatically result in shrinking of the informal economy have proved too optimistic. 
Nevertheless, some positive shifts could be observed.  

Consequently, the informal economy is still large in Ukraine. It accounts for over 
21% of total employment (Table 5) and it provides a secondary job for almost every 
second person employed rural areas; 71.5% of persons employed in the informal 
(shadow) sector work in rural areas. According to 2006 data, 48.6% of persons 
employed in the informal economy were women.  

The majority of employed in the informal economy are person of working age. 
According to the 2006 data, they accounted for 79.7% in the informal employment, 
where 17.4% were persons 15─24 years old and 20.3% ─ 40─49 years old. 

Informal employment is more widespread among employers and self-employed – 
around 96.7% of those employed and classified accordingly. 

Table 5.       Employment in the informal economy by industry, 2000─2008 

  2000 2001 2002 2003 2004 2005 2006 2007 2008 
Total, in 
thousands 2985.1 3276.4 3484.7 3461.1 3939.5 4436.3 4623.3 4661.7 4563.8 

% of total 
employment 14.8 16.4 17.3 17.2 19.4 21.5 22.3 22.3 21.8 

By industry:          
Agriculture, 
hunting, 
foresting, 
fishing 

71.1 73.2 74.4 73.1 70.2 72 71.6 70.5 65.7 

Construction 4.7 4.4 4.7 5.9 6.1 6.9 7.7 9 12.1 
Trade (incl. car 
services. repair 
services. hotels 
and restaurant 
business)  

15.9 15.2 13.8 13.7 15 12.8 11.8 11 12.8 

Transportation 
and 
communication 

1.4 1.7 1.6 1.5 1.6 1.4 1.2 1.2 1.5 

Other industries 6.9 5.5 5.5 5.8 7.1 6.9 7.7 8.3 7.9 
Total, % 100 100 100 100 100 100 100 100 100 

Source: State Statistics Committee of Ukraine 
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(b) Self-employment 
 

The number of self-employed and their proportion in total employment have been 
steadily increasing. The economic growth of 2002─2006 did not change the trend. On 
the contrary, the number of self-employed continued to grow with the most spectacular 
increase in rural areas.  

On one hand, the above was a direct result to low wages and a lack of decent jobs, 
and on the other, the process was stipulated by quite favorable taxation of self-
employed policy. In 2002, the share of self-employed rural dwellers in total employ-
ment slightly dropped but was still at the level of 40% (Fig. 6). This kind of a decrease 
has happened due to the fall in the number of rural population in general and also due 
to the harsh realities of the world financial crises which fully struck Ukraine in 2009. 

 
 

Fig. 6. Self-employed as a share of total employment (%), 1999─2007 
Source: State Statistics Committee of Ukraine 

It should be noted that self-employment is mostly prevalent among persons who 
are unable to find quality job, have low professional and skill levels and, therefore are 
not competitive in the labor market. 
5. Conclusion  

 

Safety and ethics of employment 
While the number of persons whose working conditions do not satisfy the required 

sanitary-hygienic norms has been steadily decreasing, the number of work places with 
hazardous working conditions remained high in the coal mining, peat and metallurgy. 

Te above situation was largely due to the fact that the main causes of occupational 
injuries were: violation of labor and production discipline (in particular in mining and 
processing industries), violation of safety requirements during exploitation of 
equipment, machines and mechanisms and violation of technological process (in 
particular in mining industries). 

Income and benefits from employment 
While the Ukrainian data showed positive results on the share of employees using 

paid annual leave in the previous year, they revealed a negative trend with respect to 
the average number of days of annual leave used in the previous year. The latter may 
partially be explained by the growing number of persons with excessive hours of work. 
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Working hours and balancing work and non-working time 
The analysis of this dimension of quality of employment revealed that between 

2004 and 2008, some progress had been made in Ukraine in improving working 
condition geared towards the decrease of the share of persons with excessive hours of 
work. Most spectacular improvement was observed for women while the percentage of 
men working excessive hours continued to grow. Young people represented the most 
vulnerable group among men and the second largest among women working excessive 
hours. The number of employees working long and excessive hours largely 
outnumbered that of own-account workers. 

Job security and social protection  
It follows from the study that the decrease in the number of persons employed with 

temporary contracts took place mostly at the expense of agriculture where the number 
of such persons shrunk almost by one third. In contrast, the number of persons with 
temporary contracts increased in trade and in financial intermediation in particular, 
where it almost doubled.  

During 1998 and 2008, the share of population above pension age benefiting from 
pension fund increased by 11%, which demonstrated a positive move in this sub-
dimension of the employment quality.  

Social dialogue and workplace relationships 
Statistics available show that while the trade union membership has been falling, 

the share of enterprises belonging to employers’ organisations has been rapidly 
growing and almost doubled during the past four years. This may have direct 
correlation with the increase in the collective bargaining coverage rate and reflect 
growing participatory efficiency of workers’ and employers’ organisations in the 
process of tripartite negotiations. 

Skills development and life-long leaning 
The analysis of this sub-dimension showed that in spite of the fact that there was a 

steady growth of such employees over the past decade, their share still remains low as 
compared to similar indicators in countries with much higher investments in human 
capital.  
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NEW METHOD OF THE PRODUCT DESIGN QUALITY ASSESSMENT BY 
QUANTITATIVE AND QUALITATIVE CRITERIA  

Abstract 
This paper presents a simple method which could be used in the classification of 
products by their design quality if these products are characterized by a combination of 
measurable and qualitative variables. Design quality is the level of compliance between 
a set of performance properties taken into consideration in the design or realised in the 
product prototype and the collection of consumers’ expectations and preferences. Our 
findings give grounds for the confirmation of the research hypothesis above, as it is 
possible to conduct the cumulative assessment of product design quality described by 
quantitative and qualitative criteria. It is clear that the possibility of the proper 
assessment of the quality of ready made products or designed products is a perfect 
“weapon” for producers. The ability to make the decisions will make them competitive 
in the conditions of free-market competition.  

Keywords: product quality; quality of design; classification methods 

JEL classification: C38; L15 

1. Introduction 

The possibility of the right assessment of product quality at all stages of its life is 
becoming extremely important in the process of modern enterprise management. The 
assessment of product quality should take place at the stage of product design, 
production and sales. Due to the dual nature of product quality (technical quality and 
marketing quality), the process of complex quality assessment is very difficult and 
sometimes even impossible. This paper is the continuation of the author’s research on 
the multi-criteria assessment of design quality for the quality management process1. 
The quality of design is one of the components of product technical quality, apart from 
the quality of manufacture. It is defined as the degree to which the set of performance 
and technical features assumed in the product design or realised in its prototype meets 
the requirements formulated for this product, shaped on the basis of aggregate needs, 
preferences and recommendations concerning the designed product2. 

2. Objective and research hypothesis 

The assessment of product design quality usually involves the linear or non-linear 
classification of products with the use of a selected method taken from the statistical 
multi-dimensional analysis (for example, see Major (2010), Iwasiewicz (2003)). The 

                                                
1 See: Major (2008, 2009, 2010), Major and Ulman (2007).  
2 See: e.g.  Iwasiewicz (2005). 
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majority of these methods do not allow for simultaneous ordering of n products, in the 
space of k diagnostic features some of which (quantitative features) are measured on 
strong metrical scales (ratio or interval scales) and other (qualitative features) on weak 
non-metrical scales (ordinal or nominal scales). 

This paper presents a simple method which enables the classification of products 
by their design quality in case the products are described by the combination of 
measurable and qualitative products. A working hypothesis has been formulated 
according to the certain marginal conditions there is a practical possibility of the 
collective assessment of design quality of products simultaneously described by 
quantitative and qualitative criteria. 

3. Explanation of the research problem  

The classification of products represented by features measured on strong scales 
and on the ordinal scale is possible through the weakening of the strong scales to the 
ordinal scale. It is described for example by Walesiak (2002) who has introduced the 
notion of generalised distance measure (GDM). A reverse situation which consists of 
the strenuous measurement scale is not allowed. The ordinal scale is the weakest 
measurement scale for enabling product comparison. 

The product comparison in terms of its quantitative features (such as length, width, 
time, etc.) and qualitative (mutli-variant) features, e.g. colour (green, blue, yellow), is a 
separate issue. The states of such a qualitative feature can always be coded with the use 
of numbers like 1, 2, 3, etc. but the most frequently is the nominal scale but not the 
ordinal one. One of the elementary measurement principles says that measurement 
results can be transformed in the stronger scales with the numbers belonging to the 
weaker scale. Reverse transformation consisting of the strenuous measurement scale is 
not possible. It is explained with the fact that less information cannot generate more 
information (see: e.g. Walesiak (2002)). Thus, a question arises: what should be done if 
among the features describing the compared objects are qualitative features measured 
on nominal scales.  

One of the solutions is to reduce the dimensions of classification space by 
eliminating diagnostic features measured on nominal scales. But this conduct is 
synonymous to the judgement that qualitative features, such as e.g. colour, do not 
influence the assessment of design quality. This judgement is in contrast with the 
definition of design quality according to which it is the relation between a set of 
technical and performance properties of a project or product prototype and a set of 
needs and preferences characteristic of a potential segment of consumers (cf. 
Iwasiewicz (2005)). This definition clearly shows that in some cases it is the qualitative 
features measured on nominal scales which are decisive for the final ranking of 
products. These scales are transformed by consumers into an ordinal scale consciously 
or unconsciously. As a rule, each consumer who for example feels a need to buy a 
car is able to specify that they for example like green more than red or white. 
Obviously, if all potential consumers are of the opinion that a particular feature is 
insignificant for product assessment, then it will have to be eliminated during the 
course of further evaluation. 
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Therefore, one may risk saying that a human being (consumer) is constantly forced 
to choose products characterised by many quantitative and qualitative features. The 
product assessment process based on the quantitative features is used quite rarely. It is 
not true that in the assessment of product quality and construction of synthetic quality 
measure consumers always aim at weakening the measurement scale to the lowest 
scale among the tested diagnostic variables. If extra information is taken into account 
(e.g. the distribution of consumers’ qualitative preferences is known), in some 
situations the nominal scale can be strengthened to the ordinal scale. One should only 
consider whether it really means the strengthening of the nominal scale to the ordinal 
one or it should be treated as an ordinal scale from the very beginning, taking into 
account secondary conditions.  

In the subject literature (see: e.g. Pociecha (1986)) there the certain approximation 
methods of transforming weaker scales into stronger scales, taking into account some 
additional information are presented. In the analysed case, additional information can 
mean for example the distribution of the preferences of potential consumers. This 
distribution can be determined for example on the basis of previous market research. 
To sum up, the transformation into the ordinal scale will enable the construction of a 
comparative ranking of examined products. An attempted transformation is presented 
below. 

4. Presentation of the ordering method 

Let us assume that n = 9 substitutes products A1,..., A9 , in the space of s = 3 
diagnostic features, including quantitative and qualitative features (multi-state, e.g. 5 
states) must be ordered. As a result of the quantification of these features, s = 2 
continuous random variables X1, X2 have been obtained. It can also be assumed that 
variable X1 is the quality stimulant (the higher the value is, the higher product quality 
level will be), while X2 is the quality destimulant (the lower its value, the higher 
product quality level). The third distinguished feature is a qualitative feature. Assume 
that for the third feature, 5 states are marked with the successive letters: A, B, C, D, E, 
etc. The values of quantitative variables and variants of the qualitative feature are 
presented in Table 1. 

Continuous variables are given the ranks from 0 to 8. If values are repetitive, the 
mean of successive ranks is allocated. In case of quality stimulant, 0 is attributed to the 
lowest value while 8 to the highest value. In case of quality destimulant, 0 is allocated 
to the highest of variable values while 8 to the lowest. To avoid complications, 
allocation of ranks to variable values can be preceded by a ratio or differential 
transformation of variables to the form of stimulant. Also the normalisation of a 
variable can be applied.  

The quantification of qualitative features remains a problem. The idea of a solution 
of this problem is presented below. Let us assume that a study supposed to determine 
the distribution of consumers’ qualitative preferences has been conducted among the 
potential consumers. During the study, each consumer was asked to order the states of 
the examined feature in the order of increasing importance. The ordering involved 
ascribing zero rank to the least preferred state of the examined diagnostic feature and 
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value 4 to the most preferred state. This allowed to quantifying the tested qualitative 
feature. 

Table 1. Examples of values of quantitative variable and variants of qualitative features 

                  Variable/Feature 
 

Produkt 
X1 X2 

Qualitative feature 

(feature state) 

A1 10 3 C 
A2 8 24 D 
A3 1 6 A 
A4 4 24 E 
A5 12 11 B 
A6 24 25 A 
A7 15 1 D 
A8 20 23 C 
A9 11 2 E 

Source: conventional data 
 

An example of the distribution of consumers’ qualitative preferences is presented 
below. 

Table 2. Example of the distribution of consumers’ qualitative preferences  

         Rank 
 
Feature state 

0 1 2 3 4 

A 0.1 0.3 0.3 0.2 0.1 
B 0.4 0.1 0.2 0.2 0.1 
C 0.2 0.4 0.1 0.1 0.2 
D 0.3 0.5 0.0 0.2 0.0 
E 0.3 0.1 0.1 0.0 0.5 

Source: conventional data 
 

The values presented in the above table can be interpreted as the likelihoods of a 
random event. A randomly selected consumer will give a feature state (A,B,C, D and 
E) to one of the ranks (0,1,2,3 or 4). These values can be symbolically marked as pA0, 
pA1, pA2, ….., pA4; pB0, pB1, pB2, ….., pB4; etc. Obviously, the sum of values in the 
particular lines of the chart must be equal to 1. If it is necessary to evaluate which of 
the mentioned states is more important in a given segment of consumers, suitable 
synthetic statistics allowing for this comparison must be used. The definition of these 
characteristics starts with the mapping of the selected levels (0,..,4) into the set of real 
numbers. The mapping looks as follows3: 

                                                
3 Cf. Iwasiewicz (1999, pp. 151─152). 
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L(0) = x1; L(1) = x2; L(2) = x3; L(3) = x4; L(4) = x5;        (1) 
where the values must meet two conditions: 

1o    x1 < x2 < x3 < x4 < x5,              (2) 
2o    x2 - x1 = x3 – x2 = x4 - x3 = x5 - x4.          (3) 
Average numeric estimations are determined for each state of the tested feature by 

using the above mapping. 
For example, for the state A we will obtain: 

 E[X(A)] = x1 pA0 + x2 pA1 + x3 pA2 + x4 pA3 + x5 pA4 .        (4) 
In a similar convention, average numerical estimations can be calculated for the 

remaining states B,C,D and E. The final order between the tested states is determined 
through the relations between average numerical estimations. The higher the numerical 
estimation, the higher the state of a given feature in the hierarchy of importance.  

Let us assume the following for the next part of the analysed example: 

x1 = 0; x2 = 1; x3 = 2; x4 = 3; x5 = 4. 
Average numerical estimations of the examined states will respectively amount to: 
E[X(A)] = 0 x 0.1 + 1 x 0.3 + 2 x 0.3 + 3 x 0.2 + 4 x 0.1 = 1.9; 
E[X(B)] = 0 x 0.4 + 1 x 0.1 + 2 x 0.2 + 3 x 0.2 + 4 x 0.1 = 1.5; 
E[X(C)] = 0 x 0.2 + 1 x 0.4 + 2 x 0.1 + 3 x 0.1 + 4 x 0.2 = 1.7; 
E[X(D)] = 0 x 0.3 + 1 x 0.5 + 2 x 0.0 + 3 x 0.2 + 4 x 0.0 = 1.1; 
E[X(E)] = 0 x 0.3 + 1 x 0.1 + 2 x 0.1 + 3 x 0.0 + 4 x 0.5 = 2.3. 
For the relation: 
 E[X(D)] < E[X(B)] < E[X(C)] < E[X(A)] < E[X(E)] the analysed feature states 

should be arranged in the following growing order: D  B  C  A  E . Symbol “” 
must be interpreted as the relation of precedence (succession). 

It should be noted that this order is not changed if the other five values meet the 
conditions (2) and (3) are taken as values x1, …, x5. For example: 

x1 = 2; x2 = 1; x3 = 0; x4 = 1; x5 = 2, where the average numerical estimations of 
the examined states will respectively amount to: 

E[X(A)] = 2 x 0.1 + (1)x 0.3 + 0 x 0.3 + 1 x 0.2 + 2 x 0.1 = 0.1; 
E[X(B)] = 2 x 0.4 + (1)x 0.1 + 0 x 0.2 + 1 x 0.2 + 2 x 0.1 = 0.5; 
E[X(C)] = 2 x 0.2 + (1)x 0.4 + 0 x 0.1 + 1 x 0.1 + 2 x 0.2 = 0.3; 
E[X(D)] = 2 x 0.3 + (1)x 0.5 + 0 x 0.0 + 1 x 0.2 + 2 x 0.0 = 0.9; 
E[X(E)] = 2 x 0.3 + (1)x 0.1 + 0 x 0.1 + 1 x 0.0 + 2 x 0.5 = 0.3. 
It can be easily noticed that the order of the state which is ordered for qualitative 

feature will be identical as above. 
Successive ranks from 0 to 4 can be therefore assigned to particular states. After 

the necessary transformations, the following results are obtained (Table 3).     
If the number of distinguished states of the analyzed qualitative feature differs from 

the number of the assessed products, then it is a good idea to normalize ranks attributed 
to the values of quantitative variable and ranks ascribed to the states of qualitative 
feature. Normalization is possible with the use of the formula: 
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cij(0,1) = cij/(n),             (5) 
for ranks from the range 1 to n or 

cij(0,1) = cij/(n1),             (6) 
where the initial ranking is in the range from 0 to n1, where the qualitative features n 
parameter should be interpreted as the number of possible states.    

  Table 3. Example of the calculations  

 S D  Ranks cij 
         Variable/Feature 

 
    Product Ai X1 X2 

qualitative 
feature ci1 ci2 ci3 

A1 10 3 C 3 6 2 
A2 8 24 D 2 1.5 0 
A3 1 6 A 0 5 3 
A4 4 24 E 1 1.5 4 
A5 12 11 B 5 4 1 
A6 24 25 A 8 0 3 
A7 15 1 D 6 8 0 
A8 20 23 C 7 3 2 
A9 11 2 E 4 7 4 

Note: S – quality stimulant, D – quality destimulant. 
Source: author’s calculations 
 

The final ranking of the analyzed objects can be determined upon the necessary 
calculations (summing up the attributed ranks). These calculations are illustrated in 
Table 4. 

Table 4. Example of the calculations – continued 

 S D  Normalised ranks cij 
      Variable/ 
               Feature 

 
Product Ai 

X1 X2 Qualitative 
feature 

ci1 ci2 ci3 
sum of 
ranks order 

A1 10 3 C 0.375 0.75 0.5 1.625 3 
A2 8 24 D 0.25 0.1875 0 0.4375 6 
A3 1 6 A 0 0.625 0.75 1.375 4 
A4 4 24 E 0.125 0.1875 1 1.3125 5 
A5 12 11 B 0.625 0.5 0.25 1.375 4 
A6 24 25 A 1 0 0.75 1.75 2 
A7 15 1 D 0.75 1 0 1.75 2 
A8 20 23 C 0.875 0.375 0.5 1.75 2 
A9 11 2 E 0.5 0.875 1 2.375 1 

Note: S – quality stimulant, D – quality destimulant. 
Source: author’s calculations 
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Thus, the product A9 should be placed on the first position in terms of the design 
quality, then A6, A7 and A8 ex aequo, on the third position the product A1, on the fourth 
position products A3 and A5 and on the sixth position – product A2. The sum of ranks 
attributed to the particular values of diagnostic variables and variants of a qualitative 
feature have been used when ordering products. Even though this method is frequently 
encountered in the literature (Malina and Wanat 1995, pp. 20–25); Panek 2009, pp. 66–
65) as the method of ranking sum. It remains in conflict with the general theory of 
measurement and measurement scales. An ordinal scale is used only for admissible 
arithmetic operations and are treated as the calculations of the number of equality, 
majority or minority relations. Adding or subtraction operations are not permitted and 
they may be only used with the interval scale. 

This situation can be solved by using such a measure which can be applied to the 
ordinal scale. One proposal is to use M. Walesiak’s (2002) generalised distance 
measurement GDM, which has been used to determine the distance between particular 
products and the product design quality pattern4. In this case, a vector consisting of 
these three corresponding to the highest possible value of a normalised rank will be the 
product quality pattern. The generalised distance measurement takes the following 
form: 
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where diw is distance between i – th product and the exemplary product, i, l = 1,…, n is 
number of product, j = 1, …, m is number of feature/variable. 

The value of )( wrjipj ba is set with the formula:  
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)( , for p = w,l; r = i,l.     (8) 

Designations rjwjpjij cccc ,,, in formula (8) should be treated as the values of ranks.  
The vector of distances of the particular products, as a result of necessary 

calculations, from the design quality pattern and the resulting ordering, have been 
obtained, and are presented in Table 5. 

The order of products is determined according to the principle: the shorter the 
distance between the product and the quality pattern is, the higher the product is 
classified in terms of design quality.  

The order obtained with the use of this method is similar to the one which resulted 
from the summing up the ranks (Table 6). An advantage of the latter method lies in the 

                                                
4 Another solution is the method of Multicriteria Analysis of Procedures by Means of Pairwise Action and 
Criterion Comparisions (MAPPACC) proposed by Bonedetto Materazzo. See more: e.g. Matarazzo (1986) 
or Nykowski (2001).  
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fact that it distinguishes the order between products A6, A7 and A8 and A3 and A5 which 
were earlier undistinguishable due to the level of design quality. It also complies with 
the theory of measurement and measurement scales. 

 

Table 5. Distances from the design quality pattern and the resulting product ordering  

Product Ai 

Distance from 
diw quality 

pattern 

Order of 
products 

A1 0.459107 5 
A2 0.812772 9 
A3 0.613228 8 
A4 0.585126 7 
A5 0.520064 6 
A6 0.416594 3 
A7 0.374891 2 
A8 0.418214 4 
A9 0.228931 1 

Source: author’s calculations 

Table 6. Order of product ordering resulting from the sum of ranks and from the 
distance from the product quality design pattern  

 
Order of products obtained upon 

applying: 

Product Ai sums of ranks 

GDM from the 
diw quality 

pattern 

A1 3 5 
A2 6 9 
A3 4 8 
A4 5 7 
A5 4 6 
A6 2 3 
A7 2 2 
A8 2 4 
A9 1 1 

Source: author’s calculations 
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5. Conclusion 

The solutions presented above constitute a proposal of conduct in the situation 
when a product is characterised by many criteria – both measurable and non-
measurable ones. The author’s reasoning gives the grounds for the confirmation of the 
hypothesis formulated in the introduction where the certain conditions are taken into 
account, it is possible to conduct the cumulative assessment of the product design 
quality described by quantitative and qualitative criteria. Obviously, there is no need to 
convince anyone of the economic justification of seeking for a solution to this problem. 
It is clear that the possibility of the proper assessment of the quality of ready products 
or designed products is a perfect “weapon” for producers, allowing them to make the 
decisions which will make them competitive in the conditions of free-market 
competition.  
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REGIONAL DIFFERENCES IN THE CONSUMPTION OF FOOD  
PRODUCTS IN POLAND 

Abstract 
The research hypothesis assumes the existence of territorial variations in the 
consumption of food products in Poland. On the basis of data yielded by research into 
households’ budgets which focused on quantitative consumption of food products, an 
attempt was made to assess its variations for 2008. The authors researched the 
accordance of consumption ascertained for households with a pattern developed on the 
basis of consumption norms. The results of analyses confirmed the existence of 
variations in the consumption of food products in Poland for different voivodships, 
classes of locality and on account of subjective assessment of household’s economic 
status. 

Keywords: households; consumption of food products; pattern 

JEL classification: C81; Q18; R38 

1. Introduction 

Malnutrition and excessive consumption of foodstuffs constitute a grave global 
problem. Both lead to pathological changes in the human body. The majority of the 
human race faces hunger, which leads to a high death rate resulting from infectious 
diseases and other malnutrition related diseases. On the other hand, the ingestion of 
excessive quantities of food, not infrequently with harmful ingredients, in developed 
countries leads to the emergence of diseases of civilisation: blood system and liver 
disorders, diabetes, cancers etc.   

Poland’s National Health Programme for 2006–2015 envisages improvement in the 
population’s condition of health and quality of living, aiming, amongst others, to 
improve diets and reduce territorial and social variations in the state of the population’s 
health (Ciborowska, Rudnicka 2009, p. 17). 

This paper endeavours to utilise existing data further on, e.g. quantitative 
consumption of food products gleamed in the course of research into Polish 
households’ budgets conducted by Poland’s Central Statistical Office. Households’ 
choice of food products significantly determines the diet1 itself important in terms of 
creating favourable or adverse outcomes for human health. 

 
 

                                                
1 Diet means a system of behavioural patterns in people’s consumption of food. It includes e.g. selection of 
foodstuffs, manner of processing them to make them fit for consumption, regularity and frequency of as 
well as customary time for their consumption. 
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2. Methodology 

The underlying research hypothesis assumes the existence of territorial differences 
in population’s diets which are shaped by various factors. These include regional 
conditions, place of residence viewed as a class of the locality, household’s economic 
status. An attempt has been also made to assess conformity of households’ diets with a 
pattern developed on the grounds of dietary norms. The research draws on data 
provided by analyses of households’ budgets. Thus the paper’s goal is to assess 
variations in the consumption of food products depending on the above factors and to 
try and determine where the data on households’ budgets lend themselves to an 
assessment of diets of the Polish population.  

The research focuses on actual average monthly consumption of food products per 
household compared to nutritional norms2. On their basis, a consumption pattern has 
been determined for each household, to reflect the number of family members, their 
gender and age, all of which dictate the appropriate nutritional norms. The pattern has 
been developed for thirteen food product groups set up in the course of analyses of 
household budgets. The groups are: 1. bread; 2. kashas3, noodles, flour, cereals; 3. 
vegetables, seeds and nuts; 4. fruit; 5. milk, yoghurts, sour milk; 6. dairy products; 7. 
meat; 8. fish; 9. eggs; 10. cooked meats; 11. solid fats; 12. oils; 13. sugar and sweets.  

The research focuses on the level of food products consumption and additionally an 
attempt has been made to assess appropriateness of dietary habits. Permissible 
deviation of +/-10% from the pattern has been determined, still remaining however 
within permissible bounds of safe consumption (Żydzik 2009, p. 19). As a result, all 
households have been divided into three subsets reflecting how their actual 
consumption relates to the pattern. These households subsets feature the consumption 
of a specific group of food products: a) below the lower margin of the pattern; b) 
within the pattern, and c) above the top end of the pattern. What fractions of 
households pertain to each of the above subsets is also meaningful for the research.  

The analysis of the consumption of food products across the population of 
households in Poland relies on methods of statistical inference. The authors focused 
mainly on the main parameters of distribution including average value, standard 
deviation of the consumption volume and ratio of households pertaining to a subset in 
which actual consumption conforms to the pattern. As the goal of the research 
indicates, the analyses have been conducted to capture regional variations and 
similarities. Moreover, attention has been paid to the class of the place of residence and 
household’s economic status.  

                                                
2 They are also called model food ratios. Nutritional norms and food ratios come in the form of 
recommendations and constitute a practical basis of rational diets. In designing recommended nutritional 
ratios, use is mostly made of 12 groups of food products (cereal products; milk and dairy products; eggs; 
meat, cold meats, fish; butter; other fats; potatoes; vegetables and fruit rich in vitamin C; fruit and 
vegetables rich in carotene; other vegetables and fruit; dry seeds of pulses; sugar and sweets) (Żydzik 
2009, pp. 17–18). 
3 Kasha is a cereal commonly eaten in the Eastern Europe. In English, kasha generally refers to buckwheat 
groats, but in the Slavic countries, it refers to porridge in general and can be made out of any cereal, 
especially buckwheat, wheat, barley, oats, and rye (wikipedia.org/wiki/Kasha). 
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With a view to grouping voivoidships (provinces) of like consumption levels into 
subsets, use was made of the Ward method4, in which distances between objects were 
determined by the Euclidean metric. The classification of voivodships was executed in 
consideration of the average consumption of the following products: 

 bread, kashas, noodles, flour, cereals;  
 vegetables, fruit, seeds and nuts;  
 milk, yoghurts, sour milk and dairy products;  
 meat, cold meats and fats; 
 fish and oils; 
 all the above products combined. 
In the research of regional conditions of consumption across Poland’s 16 

voivodships, what captured interest was the issue of differences (or similarities) 
between two structures: the pattern one and the actual one. Let us consider a set of 
n=16 voivodships characterised by fixed structures: the structure featuring actual 
consumption is expressed by a vector of proportion SR= [α1R, α2R,... αnR], whilst the 
structure featuring pattern consumption -by means of vector SW= [α1W, α2W,... αnW]. 
Vectors components must comply with the conditions of normalisation and further 
have a sum of unity, hence actual consumption (xi) and pattern consumption (wi) in             
i- voivodship were transformed respectively: 
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The measure of divergence (improbability) for the pair of structures is the 
Kullback-Leibler divergence expressed as: 
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structures, the measure of divergence amounts to zero. Research can have either a 
static or dynamic leaning. However in statically leaning research, there exists a need to 
determine a pattern structure, while in dynamic research the base structure can be a 
structure relating to a specific unit of time5.  

A scenario in which a household is characterised by actual consumption below the 
norm can be defined in terms of a zero-one variable, assuming 1 in a certain 
circumstance and 0 in the opposite one. By employing the logit model (Maddala 2006, 
pp. 367–375) one can describe the probability of a certain event happening by means 
of a group of explanatory variables. The model tends to be usually estimated by means 
of the maximum likelihood method.  

The majority of the statistical packages offer the adequate tools which help to 
estimate parameters, test their relevance and determine the degree of the pattern’s 
adequacy to the realities under analysis.  

                                                
4 For example, see Pociecha et al. (1988), Grabiński (1992). 
5 Examples of application of structures’ measures of improbability in dynamic research for a fixed 
structure of the ideal pattern can be found in: Kudrycka (2010, pp. 255–268). The use of the Kullback-
Leibler divergence to determine the degree of change of structures under observation in a dynamic 
approach (with a base structure for period τ=t1 and τ=2004) was recommended by Wędrowska (2010). 
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3. Statistical Data and the Results of Empirical Research  

The paper draws on research of Polish households’ budgets conducted by Poland’s 
Central Statistical Office in 2008. The representative sample of households consists of 
nearly 38 000 observations. The statistical unit is a household. Let it be noted that in a 
bid to compute pattern consumption, the set of households was expanded to include 
over 100 000 persons. Of various demographic and socio-economic features defining 
households, the underlying research encompasses the following (apart from the size of 
consumption of selected groups of food products): 

 number of household members, their age and gender; 
 place of residence: voivodship; 
 class of place – towns and cities: 500 000 residents and over; 200–500 000 

residents; 100–200 000 residents; 20–100 000 residents; less than 20 000 residents; 
village; 

 education of the head of the householder – at least junior secondary school; basic 
vocational; general secondary; secondary vocational; higher; 

 household’s economic status: very good; fairly good; average; rather bad; bad; 
 socio-economic group (household earning a living from: blue-collar work; 

white-collar work; agriculture; work on householders’ own accounts; old age pension; 
disability benefit; sources of non-earned income). 

Table 1 presents the results of estimations of the basic parameters of the 
distribution of actual consumption (R) and pattern consumption (W) in thirteen food 
product groups for all of the Polish households6.  

In the most groups, the actual consumption, on the average, stands below that of the 
pattern. The following product groups as: meat, eggs, cold meats, solid fats and sugar 
and sweets (Table 1) is reported higher than in the pattern. The consumption lower than 
in the pattern is recorded for fruit and vegetables, which particularly in light of higher 
consumption of the above-mentioned product groups signals that Polish households fall 
prey to unhealthy dietary habits. It is worth noting that for each product group, the 
variations in actual consumption are higher than for pattern consumption. The 
households differ more in terms of actual consumption than pattern consumption. The 
same holds true for the level of asymmetry of the distribution of consumption. In both 
cases, i.e. the actual and pattern consumptions, right-sided asymmetry of distribution 
manifests itself, although for the latter, the level of asymmetry is fairly low, which means 
that these distributions do not depart much from symmetric distribution. In the case of 
pattern consumption, lower levels of divergence and asymmetry were to be expected. 
They arise primarily from differences occasioned by households’ demographic 
composition (different nutritional norms for household members), while variations in the 
level of actual consumption are additionally influenced by, e.g. differences in 
households’ dietary habits. 

 

                                                
6 The large size of the sample ensured that the results reveal high precision of estimation. Errors in 
assessment of estimated parameters were overlooked in the table as their values were insignificant. 
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Table 1. Selected numerical characteristics of monthly distribution of food products 
consumption across Polish households  

Actual consumption Pattern consumption 

Description 
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1. Bread kg 14.44 10.53 72.95 2.03 18.25 10.73 58.79 1.05 
2. Kashas, 

noodles, 
flour, cereals 

kg 4.71 5.26 111.59 5.56 5.32 3.25 61.05 1.09 

3. Vegetables, 
seeds and 
nuts  

kg 29.87 33.52 112.22 6.07 57.27 32.77 57.22 0.94 

4. Fruit kg 10.01 10.23 102.25 3.67 25.26 14.28 56.55 0.91 
5. Milk, 

yoghurts, 
sour milk 

l 12.42 12.07 97.13 3.39 36.24 22.19 61.21 1.02 

6. Dairy 
products kg 3.63 2.69 74.21 1.88 6.54 3.61 55.25 0.91 

7. Meat kg 9.85 9.56 97.09 5.21 6.88 3.82 55.62 0.97 
8. Fish kg 1.34 1.87 139.47 3.71 1.54 0.82 53.03 0.91 
9. Eggs  piece 36.92 32.23 87.29 1.89 29.07 19.49 67.04 1.22 
10. Cold 

meats kg 6.76 4.92 72.81 1.75 2.15 1.26 58.65 1.02 

11. Solid fats kg 2.63 2.30 87.64 3.07 1.78 1.08 60.50 1.03 
12. Oils l 1.43 1.60 112.13 2.68 2.02 1.11 54.96 0.91 
13. Sugar and 

sweets kg 7.69 6.68 86.85 2.55 3.70 2.04 55.17 0.89 

Source: authors’ calculations 

Detailed results of grouping of voivodships by means of the Ward agglomeration 
method can be traced on Woodyard Hammock showing close and remote similarities in 
the consumption of a given type of food product by voivodship. We put a break to 
determine how many subsets there will be into which the set of voivodships will be 
broken and the break line depends on the degree of similarity within a subset which we 
wish to have.  

The maps (Fig. 2) display classifications based on division into three subsets of 
voivodships varying in terms of the level of consumption. Although the classifications 
vary, one can note certain similarities amongst voivodships regardless of the kind of 
products compared. The voivodships most frequently falling into baskets i.e. 
dolnośląskie and opolskie and  śląskie; łódzkie and mazowieckie, or świętokrzyskie 
and podkarpackie, indicate their territorial differences in dietary habits. 
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Fig. 1. Results of grouping voivodships on the grounds of the level of actual 

consumption of selected products 
Source: authors’ calculations 

Having compared the structure of actual consumption with the pattern consumption 
amongst voivodships, it must be admitted that the structures for individual product 
groups are very similar. Kullback─Leibler’s “similarity” coefficient stands at between 
0.993  for kashas and 0.999 for sugar.  
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Bread and kasha                          Fruit and vegetables Milk and dairy products 

                                  
Meat, cold meats, fats                        Fish and oils                                   All products 

                    
Fig. 2. Regional distribution of consumption of selected kinds of food products 

Source: authors’ own presentation 
 

Table 2.   Fractions (in %) of households in terms of conformity with the pattern 

Consumption in conformity with the pattern Description 
below pattern within pattern above pattern 

1. Bread 62.35 15.15 22.50 
2. Kashas, noodles, flour, cereals 57.97 7.85 34.18 
3. Vegetables, seeds and nuts 83.85 6.05 10.11 
4. Fruit 88.29 4.19 7.53 
5. Milk, yoghurts and sour milk 92.61 3.16 4.22 
6. Dairy products 80.91 8.20 10.89 
7. Meat 27.00 54.34 18.67 
8. Fish 63.95 5.95 30.10 
9. Eggs 34.74 5.04 60.22 
10. Cold meats 5.42 2.62 91.96 
11. Solid fats 29.61 9.06 61.33 
12. Oils 65.95 4.45 29.60 
13. Sugar and sweets 18.82 6.68 74.51 

Source: authors’ calculations 

A juxtaposition of the fractions of households whose consumption of the individual 
groups of food products is within the pattern, below or above the pattern (Table 2) can 
be of interest. In majority of households, consumption of nearly all groups of food 
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products is not consistent with the pattern. Only a small portion of households reports 
consumption within the pattern or above it. Meat is an exceptional group as the level of 
its consumption is within the pattern in over a half of all households. The severest 
excess consumption manifests itself in respect of cold meats, where the pattern is 
exceeded by nearly 92% of all households as well as in respect of sugar and sweets 
(over 74.5%) and solid fats and eggs (over 60%). The consumption levels below the 
pattern are mostly observed for milk, yoghurts and sour milk (over 92% of households) 
and dairy products (nearly 81%), fruit and vegetables (83-88%), oils, fish and bread 
(over 60%). 

The regularities in consumption within the norm were ascertained for all 
households also reappear in households divided on account of their location. The larger 
the locality in which a household is located, the higher the incidence of households in 
which the consumption of bread, kashas, vegetables, and cold meats is below the 
consumption norm (table 3).  

Table 3. Fractions (in %) of households in terms of conformity with the pattern by 
class of place of residence for selected product groups 

Class of place of residence  

Product 
group 
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1 78.76 74.12 70.55 67.27 65.55 50.58 
0 10.46 11.42 13.94 14.23 14.60 18.08 Bread 
1 10.78 14.46 15.51 18.49 19.84 31.34 
1 68.53 67.06 66.42 60.36 57.50 50.49 
0 6.94 7.13 7.63 8.07 7.93 8.20 

Kashas, 
noodles, 
flour, 
cereals 1 24.53 25.82 25.95 31.57 34.57 41.31 

1 89.37 88.05 86.52 84.31 83.40 80.75 
0 4.82 4.70 5.24 5.85 5.39 7.10 

Fruit, 
vegetable 
and nuts 1 5.81 7.24 8.24 9.84 11.22 12.15 

1 73.09 80.17 81.18 80.66 81.32 83.33 
0 10.33 8.32 7.70 8.89 7.93 7.40 Dairy 

products 
1 16.58 11.51 11.12 10.45 10.75 9.26 
1 63.19 61.74 62.75 62.86 63.80 65.37 
0 5.68 6.02 4.56 6.34 6.30 6.00 Fish 
1 31.12 32.24 32.69 30.79 29.90 28.62 
1 9.75 7.56 5.60 4.90 4.32 4.15 
0 3.22 3.13 3.24 2.47 2.79 2.24 Cold 

meats 
1 87.03 89.31 91.16 92.63 92.88 93.61 

Note:* 1 – consumption below pattern; 0 – consumption within pattern; 1 – consumption above 
pattern. 
Source: authors’ calculations 
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At the same time, the incidence of households ingesting of these products is within 
norm or is above it shrinks. The opposite holds for dairy products, for which the largest 
share of households consuming less than the pattern is to be found in rural households 
(83.3%). There may be various causes, including the level of income which grows in 
line with an increase in the size of the population in the place of residence. Deviation 
from the norm may result from differences in the dietary habits of household members. 
In the case of fish consumption, no marked differences can be noted between 
households on account of the size of the locality. 

Habits and diets of households are markedly linked with households’ economic 
status. Economic status which is deemed to be better reveals an increase in the 
percentage of households in which bread, kasha and vegetable consumption is below 
the pattern, whereas the consumption of dairy products and fish is higher than in the 
pattern. This means that less affluent households simply consume staple food more 
often. Gourmet and, consequently, more pricey food products will be more likely to be 
purchased by more affluent householders. 

Table 4.     Fractions (in %) of households in terms of conformity of consumption with 
the pattern by type of subjective feeling about household’s economic status for selected 
product groups 

Subjective assessment of economic status 

Product group 

D
ev

ia
tio

n*  

very good fairly good average rather bad bad 

1 80.03 71.06 61.25 55.15 53.64 
0 8.78 13.26 15.54 16.19 17.49 Bread 
1 11.19 15.68 23.21 28.66 28.87 
1 76.63 65.34 56.52 52.95 52.08 
0 5.67 7.67 8.13 7.32 7.66 Kashas, noodles, 

flour, cereals 
1 17.71 26.99 35.35 39.74 40.26 
1 92.21 86.28 83.38 82.21 81.04 
0 3.82 5.04 6.26 6.50 7.10 Fruit, vegetables and 

nuts 
1 3.97 8.68 10.36 11.29 11.86 
1 71.95 78.68 81.15 83.07 84.29 
0 11.47 8.94 8.28 7.00 6.49 Dairy products 
1 16.57 12.38 10.57 9.93 9.22 
1 58.64 60.81 63.86 67.34 69.61 
0 5.81 6.42 6.11 5.32 4.29 Fish 
1 35.55 32.76 30.03 27.34 26.10 
1 11.05 6.67 4.76 5.06 6.45 
0 4.39 2.79 2.46 2.72 2.73 Cold meats 
1 84.56 90.54 92.78 92.22 90.82 

Note: * –1 – consumption below pattern; 0 – consumption within pattern; 1 – consumption above 
pattern. 
Source: authors’ calculations 
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As already mentioned, the logit models help to capture the impact of certain factors 
on the consumption of selected products groups which is lower than in the pattern. The 
dependent variable is dichotomous, and stands at one when an event manifests itself 
consisting in the fact that household’s consumption within a given product group is 
below the pattern, or at zero in the case of an opposite event manifesting itself. The 
explanatory variables are: number of persons in the household; age (in years) of the 
head of the household; class of locality where the household is located, with the rural 
household taken to be the reference group; economic status defined by means of five 
zero-one variables where a status described as bad is the reference point; the education 
of the head of the household defined by means of five zero-one variables, with the 
lower secondary education taken to be the reference; socio-economic group with 
households earning a living primarily from work in a white-collar job constituting the 
reference group. The results of estimation of two models for three selected product 
groups (consumption of bread; kashas; fish) are incorporated into Table 5. 

An increase in the number of household members in each case results in increased 
probability of consumption below the norm for selected product groups, while an 
increase of the age of the head of the household entails a decline in the probability of 
that scenario manifesting itself. Likewise, an increase in the size of the locality where 
the household is located causes an increase in the probability of consumption of bread 
and kashas is lower than in the pattern. However, with the latter of the two, the 
differences in the impact of the size of town on the probability under analysis are less 
manifest than in respect of bread consumption. It transpires that fish consumption 
below the norm is not correlated with the size of the locality, with the notable 
exception of cities over 500 000 inhabitants.  

An improvement in the subjective assessment of the household’s economic status 
boosts the chances of bread and kasha consumption is below the norm, and reduces the 
chances of such lower than the norm consumption of fish. The results indicate that fish 
consumption transcends the design of basic dietary habits and is more manifest in 
affluent households. The educational level of the head of the household impacts the 
probability of lower consumption of selected product groups than pattern consumption 
in the same manner as the head’s economic status. Given the correlation of these above 
factors, it would not be advisable to bring them both into the model. The above 
description of interdependencies is further complemented by variables reflecting 
household’s membership in a given socio-economic group. Thus in families earning a 
living from work in white-collar jobs positions, one can note a stronger inclination to 
consume bread and kashas in quantities below the pattern than in households of 
persons working in blue-collar jobs. On the other hand, for households earning a living 
from sources of non-earned income, as well as households drawing a disability benefit, 
the chances of fish consumption falling below the pattern are higher. 
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Table 5.     Estimates of parameters from the logit model for selected product groups   

Model 1 Model 2 
Consumption below pattern Consumption below pattern Description 

bread kashas fish bread kashas fish 
Free word 0.4353 0.5931 1.0049 0.6992 0.5365 1.0140 
Number of persons 0.2532 0.2315 0.1637 0.2961 0.2336 0.1665 
Age of head of 

household 0.0135 -0.0273 0.0109 0.0101 0.0239 0.0129 

Town up to 20 000 0.7991 0.4506 – 0.6511 0.3893 – 
Town 20 – 100 000 0.9154 0.6059 – 0.7524 0.5467 – 
Town 100 – 200 000 1.0854 0.8833 – 0.9091 0.8234 – 
City 200 – 500 000 1.2644 0.9070 – 1.0359 0.8352 – 
City over 500 000 1.5517 0.9879 0.0785 1.2454 0.9003 0.1129 
Economic status  – 

rather bad 0.1089 – 0.1261 × × × 

Economic status  – 
average 0.2716 – 0.3668 × × × 

Economic status  – 
fairly good 0.5716 0.2207 0.5457 × × × 

Economic status  – very 
good 0.8909 0.6448 0.6468 × × × 

Education – basic 
vocational × × × 0.1144 – 0.2885 

Education – general 
secondary × × × 0.5361 – 0.3012 

Education – secondary 
vocational × × × 0.3943 – 0.3631 

Education – higher × × × 0.7254 0.1630 0.4401 
Workers’ household – 
white-collar workers × × × 0.3327 0.1037 – 

Agricultural household × × × 0.4893 0.4993 0.1519 
Household of people 
self-employed × × × 0.4936 0.0975 0.1549 

Old age pensioners’ 
household × × × 0.1474 0.1530 – 

Household of people 
drawing a disability 
pension  

× × × – 0.1683 0.1626 

Household of persons 
earning a living from 
sources of non-earned 
income  

× × × – – 0.4868 

Chi. square 4114.5 4198.5 1041.6 4775.7 4283.8 1127.0 
Note: (–) – parameter is insignificantly different from zero with tests at level of relevance of 
0.05; (×) –variable was not incorporated into the model 
Source: authors’ calculations 
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4. Conclusion  

The application of data compiled in the course of research into households’ budgets 
permitted the attainment of the aim set in the beginning of the paper. The research 
bears out the following conclusions:  

 for most food products, actual consumption is, on the average, below the pattern; 
 households differ more on account of actual consumption than pattern 

consumption; 
 grouping of voivodships revealed territorial differences (in terms of actual 

consumption) in households’ diets; 
 similarities between structures of actual consumption and pattern consumption 

for individual product groups in voivodships are very strong;  
 in most households the consumption of nearly all groups of food products is not 

in conformity with the norm. Most households exceed the consumption norm for cold 
weats, sugar and sweets, solid fats and eggs; 

 place of residence and subjective assessment of household’s economic status 
have an influence on variations in the consumption of food products; 

 the impact of households’ socio-economic features on the probability of 
consumption falling below the norm is corroborated by the results of estimations of 
parameters of the logit model.  

The research permitted positive verification of the initial hypothesis on regional 
variations in the consumption of food products in Poland. Similarly, the impact of 
households’ socio-economic features on the consumption of food products has been 
also confirmed.  
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STATISTICAL MANAGEMENT OF REGIONAL  
LABOR MARKET ANALYSIS 

Abstract  
Methodological principles of complex statistical analysis of the national and regional 
market of labor market development are discussed. The results of analysis aimed at 
development of effective administrative decision-making for public regional policy are 
presented, with a focus on stabilization of regional employment. 

Кeywords: labor market analysis; employment; regional policy 

JEL classification: J21; J4; R31 

1.1. Introduction 

With deepening of economic and social transformations, all the issues of regional 
policy are gaining importance, being aimed at economic development and social 
stability. Insufficient information on such socio-economic factors of regional 
development, as education-employment relationship, skill match or structure of 
unemployment, implies certain difficulties for effective regional level decision-making. 
Regional labor market policies should promote productive employment, thus contributing to 
labor efficiency across all sectors of the economy and a decrease in the unemployment rate. 
Principles and methods of  labor market regional policy are strategically important for 
countinuation of socio-economic reforms and achievement of higher GDP growth rate.  

As regional labor markets reflect interaction of market mechanisms, there are quite 
a lot of new methodological problems. In this context, it is very important to prepare 
the reliable data set for the analysis of regional labor markets. Among other things, it 
forms a basis for budgetary process in order to deal with labor market problems and 
avoid undesirable risks.  

1.2. Research results 

The mechanism of the labor market adjustment should be flexible in order to react to 
abrupt changes in general economic situation (Бандур і Кучинська 2005, с.135─138). On 
the stage of forming of regional labor market policy, it is important to foresee possible 
changes in the mechanism of labor force job search, caused by changes in the structure 
of economy and management approaches. Based on the results of modern applied 
researches, it is possible to define several limitations regarding regional labor market 
(Бараник 2007; Васильченко 2005): 

- as a result of imperfect data on different categories of employees, it is difficult to 
assess capacity and structure of official labor market, not to mention informal one;  
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- labor force mobility in Ukraine is determined mainly by reorganization of production 
processes, changes in ownership or cyclical trends, not internal developments on the 
workplaces; 

- regional labor markets suffer from the lack of modern management practices; 
- taking into account a tense socio-economic situation on the regional level in Ukraine, it 

should be admitted that existing methods of labor market development, as social works, 
quotas of certain categories of workers, retraining programs etc., are not able to improve the 
situation in a radical way, leading to an increase of labor demand across all sectors of 
economy. 

Consequently, elaboration of basic principles and applied methods of regional labor 
market regulation under continuing market transformations is of great importance.   

1.2.1. Principles of effective regional  management of labor market 

On the basis of generalization of present methodological approaches, it is possible to 
conclude that an effective regional management of labor market should conform with 
such principles as follows: 

1. Systemic framework. This principle is foreseen by determination of basic tasks, 
methods, directions and forms of development and realization of regional policy taking 
into account changes which take place at the labor market in connection with system 
transformations and macroeconomic changes; 

2. Unity and submission. This principle consists of accurate subordination of aims, 
tasks, and levers of adjusting of regional labor market on the different levels of 
management, their integrating on state, regional and local levels, with the purpose of 
forming structurally of integral and non-conflicting mechanism of realization; 

3. Transparency, sequence and predictability. Transparency, sequence and 
predictability of decisions of state administration imply implementation of programs in 
relation to the regional policy on labor market issues and adoption of effective 
measures to promote productive labor activities; 

4. Priority. Decisions on regional labor market should answer urgent needs of local 
population in providing them with workplaces and decent earnings; 

5.  Regional flexibility. It implies adjustment to all kind of shocks and implementation of 
policy measures within a wider framework of regional market;   

6. Co-ordination. Efforts of all regional labor market participants, as well of 
enforcement authority and local self-government, should be aimed at balancing of 
demand and supply for labor and alleviation of social tensions; 

7. Orientation. There should be harmony of all structural elements of public regional 
policy aimed at achieving balance of interests on the labor market, with a focus on local 
needs; 

8. Control and correction. There should be permanent monitoring of regional labor 
markets with the purpose of timely reacting to major tendencies and forecasting of 
possible social consequences of the decisions undertaken. 

In our view, combination of all abovementioned principles allows for high efficiency 
of management processes at the regional labor market. The system of principles and 
methods should be acceptable at all regional labor markets, being well adjusted to 
planning, monitoring and control procedures. No less important are other aspects, as 
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study of labor market needs. Most important tasks are those of job creation, professional 
training and retraining, social works, assistance in establishing of small business etc. 
Local governments should pursue more active policies in respect to the labor market, 
especially in respect to differentiation and individualization of labor activity, expansion 
of labor market and growth of territorial mobility of labor force within local segments. 

Given the advantage of active labor market policies, it is possible to increase 
competitiveness at the Ukraine’s labor market. The arsenal of modern methods for 
targeting of regional labor market must be expanded by new socio-economic 
instruments aimed at diminishing of the hidden unemployment and expansion of jobs 
(Основні напрями 1999, с.1─3; Петрова 2005, с. 32─44). Active character of regional 
labor market policies must foresee not only different directions of influence on demand 
for labor but also take into account other factors. In this connection there is a problem 
of identification of these factors at the regional level of administration, consisting of 
legislative, economic, social, administrative and organizational measures. 

In industrialized countries, labor market for new occupations is actively stimulated 
through either direct financing or removal of any administrative obstacles. At the same 
time, favorable conditions are formed for creation of new workplaces, especially in the 
field of small and middle enterprises. Implementation of such policy in Ukraine implies 
substantial increase in government expenditure on such programs. 

The choice and possible mix of regional labor market policies in practice depends on a 
combination of labor market features, as demographic trends or investment activities in a 
region. Higher investments should be helpful in restructuring of the system of present 
workplaces and its adjustment to the structure of regional economy and increase of the 
level of development of small and middle businesses and their capacity to absorb local 
labor force. Among other tasks, improvements in the system of social benefits for the hired 
workers, harmonization between the amount of salaries and social transfers and measures 
for enhancement of the quality of labor force are worth attention. 

In order to implement viable solutions for regional labor market problems, it is 
necessary to classify policy instruments and take into account their possible two-way 
causality with the labor market developments. Unlike existing approaches, we offer the 
extended classification of methods for regional labor market adjustment, which is based 
on better understanding of their essence as the structured aggregate of interconnected 
economic outcomes. 

1.3.2. Groups of functional subsystems of regulating methods  

Mechanisms of regional economic policy could be classified within four groups:  
 I .  Normative ─ legal.      
 II.  Socio-economic.     
III. Financial ─ cost.       
IV. Organizational ─ economic.    
The subsystem of normative methods allows form legal space, friendly to align 

demand for labor and its supply and expansion of regional labor market. Legal, 
normative and instructional guidelines should create the flexible system of co-ordinated 
actions, having all effective tools for labor force management. 
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The socio-economic methods act through their effects of separate aspects of wage 
policy and investment incentives, forming mechanisms of labor and investor motivation. 
The construction of new social labor relations implies that the motivational mechanism of 
employment is complemented by necessary structural elements, related to participation of 
workers in distribution of profits, new methods of consumption funds utilization etc. The 
socio-economic methods are directed towards support of the economically efficient cost of 
labor. Its decline below some equilibrium level could result in a loss of acquired 
professional qualifications of labor force, low efficiency of economic activity, and the 
increase in regional unemployment rate.  

Financial subsystem of methods engulfs the very wide spectrum of instruments (profit 
and income, interest rates, depreciation rate, investments procedures) which influence 
regional labor market in many ways. Having determined basic relationships of national and 
regional labor markets to a great extent, market financial regulation contribute to the 
increase of level of employment in regions and  growth of welfare. Financial-cost 
incentives play a considerable role in the indirect adjusting of basic employment parameters 
and increase of the value of the labor force-related services on the regional level.  

Organizational-economic methods deal with the issues of intercommunication and 
interconditionality between local government and private entities within the province of 
assistance in employment, promotion of skilled labor force and other fields. 
Organizational-economic methods are instrumental in co-operation between all subjects 
of labor market with the purpose of its effective functioning.  

In connection with the changes of regional labor markets in Ukraine, the spectrum 
of basic government activities should be expanded and elaborated in quality terms. It is 
necessary to establish modern retraining programs for unemployed persons in order to 
decrease the scale of persistent unemployment on the regional level.  

The methods of regional labor market regulation could be classified not only 
according to the instruments in use but also in respect to an object, direction and form of 
influence on the labor market and management level. Regional policy on labor market 
should target all population of the region or its separate categories, employed or 
unemployed population or its part, employees or employers. Besides that, separate 
elements of organization of the labor market, as wages, duration of working day, 
condition of workplace, should be counted for. 

Modern approaches for labor market adjustment are characterized by extraordinarily 
high differentiation of methods, which are known but not structures within the integral 
structural system. This is the task to be resolved yet in Ukraine, as close functional 
intercommunication and co-ordination between principles, methods and forms of 
regional labor market adjustment should be developed, being directed at solving of 
urgent problems of socio-economic development of country and its regions (Рівак 2007, 
c. 20─23; Cтатистика ринку праці 2006). 
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1.4. Conclusions 

The presence of social risks at the market, meaning unemployment, mismatch of 
educational and qualifying level of labor force, as well losses in well-being, require 
regulation of regional labor market, in connection with extra measures aimed at 
improvent of family life and provision of medical and social services. Active public 
policy should alleviate important distortions and improve competitive features of the 
labor market, without considerable divergences in wage levels, worsening of safety 
norms and social standards.   

Generalization of the experience of other countries argues in favor of several policy 
implications, such as: 

─ evaluation of the relationship between regional and national labor markets; 
─ analysis of the individual features of regional labor market, with the focus on its 

exposure to various shocks; 
─ evaluation of national labor market developments to the European standards. 
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Abstract 

The need and methodological approaches for the construction of mortality tables 
differentiated by causes of death at the regional level are discussed. On the basis of the 
proposed method, the system of regional mortality tables differentiated by causes of 
death for the population of the Odessa region is built, which allows quantifying of the 
potential gains in life expectancy through the elimination/reduction of mortality from 
specific causes, which is very important assuming the extremely high mortality rate in 
Ukraine. 
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JEL classification: I18; R58 

1. Introduction 

Modern demographic situation in Ukraine reflects realities of a deep demographic 
crisis against the backdrop of serious socio-economic problems. One of the main 
problems of modern demographic situation is an extraordinarily high mortality rate, 
which remains the most important factor of depopulation despite recent substantial 
increase in the birth-rate. Modern state of mortality is characterized by its extremely 
high level, considerable differentiation in age and gender and extraordinarily high 
mortality in comparison with other countries, both on aggregate and for separate 
causes. Of particular concern is substantial differentiation of the structure of mortality 
across Ukraine’s regions. The same causes of death have a different effect on the 
average life expectancy depending on a set of socio-economic, demographic and other 
region-specific factors. 

Changes in the structure of mortality differentiated by cause of death necessitate a 
systematic improvement of methodological approaches to the study and analysis of 
mortality. It produces the obvious conclusion that mortality tables differentiated by 
cause of death for selected regions can be an effective instrument in the practical work 
aimed at the protection of life and increase of life expectancy, 

One of the unresolved issues in the study of mortality is the methodological basis 
and practical recommendations on the construction of mortality tables differentiated by 
cause of death for certain regions of the country. This question is relevant to Ukraine 
due to the fact that the laws of survival, mortality and average life expectancy are very 
different from living and working conditions, employment, geographic location and 
other factors. Mortality tables differentiated by cause of death at the national level 
provides with only a general picture that does not characterize the actual situation in a 
particular region because of significant differentiation in the level of mortality by 
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cause. In our research, it is suggested to use a complex index of multiparameter 
models, such as mortality tables differentiated by cause of death, as a method of 
modeling mortality that will enable more fully disclosure of the nature, patterns and 
trends inherent in this process, in order to display more adequately features, reserves 
and prospects of demographic development in the region. 

2. Mortality tables and their basic features 

Mortality tables differentiated by cause of death are arranged in orderly rows of 
interrelated indicators that characterize the effect of individual causes of death on the 
intensity of mortality age, survival to a certain age, average life expectancy and other 
characteristics of mortality. 

There are two types of mortality tables differentiated by cause of death in the 
demographic literature:  

─ tables, differentiated by cause of death, which are based on the dependent 
probability of dying are more detailed designed of ordinary mortality tables; 

─ hypothetical mortality tables, which are based on the probability of full or partial 
elimination of deaths from certain causes. 

For a deeper analysis of the determinants of dynamics of mortality and average life 
expectancy, we propose a hypothetical table, built on the assumption of the exclusion 
of some causes of death, to differentiate the remaining causes. This will greatly expand 
the range of indicators that characterize mortality and will show to what extent the 
elimination of one cause will affect not only the general order of extinction but also the 
deaths from each of the remaining causes. Basis for constructing differentiated tables 
are the usual indicators of mortality tables, as well as data on the distribution of deaths 
by cause of death. 

Knowing the probability of dying, qx, from ordinary mortality tables, as well as the 
structure of deaths by cause of death, we can calculate the individual probabilities of 
death from specific causes and construct tables of mortality differentiated by cause of 
death on their basis. Private probability of death from certain (і) cause at the age of х 
years old will be equal:  

xixxi qq  , 

where ωxi  is  the stake of deaths from certain (i) cause in the total number of deaths.  
Similarly, we get the number of deaths as follows:  

xixxi dd  .  

The sum of private probabilities to die from specific cause, as well as the sum of 
the numbers of deaths from differentiated table on condition of plugging in it the whole 
complex of causes will be accordingly equal to the total probability to die and to the 
total number of deaths from ordinary tables. 

Mortality tables differentiated by cause of death, allow us to calculate the average 
age of death from specific cause (the average life expectancy of deaths from this 
cause), which is equal to:  

(1) 

(2) 
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If we find a middle-weighted  (weights are the number ωi ─ the share of deaths 
from each cause in the total number of deaths) from the average age of death from each 
cause, then we will obtain the tabular average age of death from all causes, that is, the 
average life expectancy of the population.  

Thus, the average life expectancy depends on the proportion of deaths from each 
cause in the total number of deaths and from the average age of death from each cause. 
Building differentiated mortality tables at the regional level, will assess the 
contribution of each of these factors in the total difference in life expectancy of the 
population of the territory. But such tables do not allow expose the direct influence of 
individual causes on the size of average life expectancy.  This task can be solved by the 
construction of hypothetical mortality tables, which are of great practical value, since 
they help to properly assess the effectiveness of struggle against separate causes of 
death and to choose the best way to increase average life expectancy, which is 
extremely important at a regional level. 

In the basis of mortality tables built on the condition of removing of mortality from 
any disease, is an indicator that is called independent or net probability of death, and 
characterizes probability to die only from remaining causes, in the absence of mortality 
from cause excluded. 

In this research we did not specify a thorough analysis of existing methods of 
calculation of this indicator, since it is quite fully covered in the demographic literature 
(Венецкий 1981, с. 134; Мерков 1959, p. 123─129; Бирюкова 1959, с. 333─342; 
Бедный 1967, с. 127; Шабуров 1972, с. 52). Our goal is to identify opportunities to 
further improvement of the technique of construction of mortality tables, and 
expanding opportunities for their use to analyze the causes of death in Ukraine under 
long-standing demographic crisis. In the context of methodological approaches to the 
calculation of net probability of death, the method proposed by K. Shaburov is 
suggested to use in the process of development of the hypothetical mortality table of 
the population at the regional level, since we believe that it meets most of the assigned 
tasks (Шабуров 1972, с. 56):  

xxjx

xjx
x dl

d
q

)1(5,0 


 , 

where ωxj is the share of deaths from all causes except for certain (i) cause in  the total 
number of deaths at age x; lx is a tabular number of individuals who survive to the age 
of x years old; dx is tabular number of individuals who die at age x years old from 
certain cause. 

Calculating the probability of death, provided the removing of mortality from any 
cause, can not only calculate the remaining functions of the table, but also  see how this 
has affected the death rate from each of the remaining causes. 

Elimination of mortality from any cause affects the overall age-specific mortality, 
as the total force of mortality is reduced by the force of mortality from being excluded 

(3) 

(4) 
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by reason of force as deaths from all causes other groups remain unchanged. 
Consequently, changes the proportion of each of the remaining groups of causes:  

)(

/

kxx

xi
xi 


 , 

where μxi is the force of mortality from any of the groups of causes; ω/
xi  is the share of 

each group of causes on condition of removing deaths from any cause; μx(k) is the  force 
of mortality from the eliminated cause. 

Dividing the numerator and denominator of the right-hand side to  μх, we obtain a 
convenient formula for calculating the new specific weights of the remaining causes: 

)(

/

1 kx

xi
xi 


 . 

Calculating new probabilities of death and the distribution of causes of death 
according to their relative weight in the formula (3), we find the private probabilities of 
death from the remaining causes for each age group and calculate the new average age 
of death from each group of causes. 

Hypothetical mortality tables  based on the assumption of the exclusion of any 
cause of death and differentiated by the remaining causes, give the opportunity to see 
how with changing of probability to die will change the tabular average age of death 
from each of the remaining groups of causes. In general exactly raising of the average 
age of death from each group of causes and is a major factor in increase of average life 
expectancy of the population.  

Thus, we believe that the construction of complex of regional tables differentiated 
by cause of death will make it possible to evaluate: 

─ the role of individual causes of death in the reduction of life expectancy and 
calculate the average age of death from specific causes; 

─ possibility of increasing the life expectancy on the condition of limitation (or 
complete removal)  deaths from certain causes; 

─ how the elimination of specific causes of death affect the mortality from each of 
the other remaining causes;  

─ efficiency of the fight against certain causes of death and how to choose the best 
way to increase life expectancy. 

3. Mortality tables for the Odesa region  

On the basis of the considered methodological aspects of construction of mortality 
tables differentiated by cause of death we built these tables for the Odessa region 
taking into account the inherent characteristics of the territory in the formation, 
dynamics and structure of mortality differentiated by cause of death. 

The short tables of average life expectancy in Odessa region in 2008─2009 and age 
and sex distribution of deaths from specific causes were the information base for the 
construction of mortality tables, differentiated by the cause of death. Since differentia-
ted tables were calculated for all the reasons adopted by the ICD-10 would be very 

(6) 

(5) 
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cumbersome, for the further research we will use the classes of disease, deaths from 
which are the highest in our region: 

І. Certain infectious and parasitic diseases (class I); 
II. Tumors (class II); 
III. Diseases of the circulatory system (class IX); 
IV. Diseases of the respiratory system (class X); 
V. Diseases of the digestive system (class XI); 
VI. External causes of mortality (class XX); 
VII. Other causes. 
Constructed by us mortality tables, differentiated by cause of death for the Odessa 

region (separately for men and women) have made it possible to analyze the 
probability of dying and the number of deaths from all causes listed on their basis to 
calculate the average age of death from specific cause (Table 1). 

Table 1.     Probability to die during life and average age of death from specific cause 
in the Odessa region, 2008─2009 

Probability to die 
(qx*1000) 

The average age at 
death, years (хі) Causes of death 

Men women men women 
Certain infectious and parasitic 
diseases 58.85 25.57 44.4 41.1 

Tumors 133.52 118.57 59.9 60.5 
Diseases of the circulatory 
system 

537.14 721.65 70.2 79.4 

Diseases of the respiratory 
system 

34.87 13.98 59.6 61.8 

Diseases of the digestive system 60.43 41.79 54.3 56.4 
External causes of mortality 125.70 39.66 47.5 51.1 
Other causes 49.49 38.78 44.8 50.0 
All causes 1000 1000 62.0 72.2 

Source: authores’ calculations 

As it is evidenced by the data from Table 1, in the mortality of women  much more 
important place is occupied by cardiovascular disease, whereas the probability of dying 
from other causes for women is considerably less than for men. Particular attention 
deserves the fact that from such exogenous causes like infectious diseases probability 
to die for males is in 2.3 times higher than for women, and probability to die from 
external causes  is higher in more than three times. 

However, these data alone do not allow us to give a comparative description of the 
conditions of mortality for men and women of the Odesa region. The fact that the 
probabilities of dying from various causes for men and women are different, yet shows 
nothing. It is important to know how to relate the cause of death with the age in which 
death occurs. On the basis of constructed (from the formula (3)) differentiated 
mortality tables it has been calculated the average age of death from specific causes 
and results are presented in Table 1. 



 

 194 

The level of total life expectancy at birth shows that the age-specific distribution of 
deaths for men and women is different: е 00 for men is 62, and for women it is 72.2, i. e. 
10.2 years longer. It is caused, by both a difference in the structure of mortality by 
cause of death and by the fact that from the same causes of death men die at a younger 
age. In particular, from cardiovascular diseases, which account for 54.6% of all causes 
of death for men, they die on average 9.2 years earlier than women. From external 
causes of death, which took second place in the structure of male mortality, which 
accounted for 12% of all deaths, men die at 3.6 years earlier.  

The next stage of our research is to assess the direct effect of individual causes of 
death on average life expectancy, with a view to identifying its reserves of increase at 
the regional level. There is the highest in Ukraine level of mortality from infectious 
and parasitic diseases in Odessa region which almost in two times exceeds the average 
level for the state. The feature of this class of causes of death is that they more than 
others depend on terms of life and lifestyles of the population and they are largely 
determined by behavioral factors, people's attitudes towards their health. Leading place 
among the causes of death from infectious pathology both in Ukraine in the whole and 
in the Odessa region is occupied by tuberculosis and AIDS. As of 2009, 1.4 thousand 
people died in the region from infectious diseases, of which 0.5 thousand died from 
tuberculosis and 0.83 thousand from AIDS, that is, the share of the first cause is 35.8%, 
and the share of the second is 59.3%. 

Unlike AIDS, which is a deadly disease, tuberculosis is curable. There is a very 
low percent of deaths from tuberculosis in the developed countries, and in the specific 
Ukrainian terms this in theory not mortal illness takes away a lot of human lives. 

We can get some idea about the seriousness of this problem if we estimate the 
potential effect of eliminating mortality from tuberculosis, especially as that there are 
significant reserves for this in the Odessa region. In 2009, male mortality from 
tuberculosis is 3.3 times higher than female mortality. The proportion of deaths at the 
age of 15─59 years old in the total number of deaths from tuberculosis was for both 
men and women about 90%. 

With the purpose of deeper analysis we have constructed the hypothetical mortality 
table for the Odessa region on the condition of removing of mortality from tuberculosis 
and from all class of infectious and parasitic diseases.  The results of calculations are 
presented in Table 2.  

Table 2.     A hypothetical increase of life expectancy on the condition of elimination 
of mortality from tuberculosis and from the whole class of infectious and parasitic 
diseases in the Odesa region, 2008─2009 

2008─2009 Indicators men women 
Increase in life expectancy  on the condition of elimination 
of mortality from tuberculosis (years) 0.45 0.15 

Increase in life expectancy on condition of elimination of 
mortality from infectious and parasitic diseases (years) 1.81 0.75 

The share of growth in life due to the elimination of deaths 
from tuberculosis in the growth of life through the 
elimination of infectious diseases (%) 

24.9 20.0 

Source: authores’ calculations 
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As these tables show, in the Odesa region reserves to increase life expectancy by 
elimination of mortality from tuberculosis in 2008─2009  made 0.45 years for men and 
0.15 years for women. At the same time eliminating the entire class of infectious and 
parasitic diseases would bring the male population of the region extra 1.8 years and 
female population extra 0.8 years. Thus, the elimination of deaths from tuberculosis 
would provide 30% increase in life expectancy for men and 20% for women  resulting 
from lack of (or elimination) of infectious diseases in the whole. 

With the purpose of estimation how the elimination of mortality from tuberculosis 
and from class of infectious and parasitic diseases in the Odesa region will affect the 
mortality from remaining causes, we calculated the hypothetical mortality tables 
differentiated by cause of death. 

As evidenced by these calculations, all the probabilities to die from specific causes 
on condition of elimination of mortality from tuberculosis will change, both for men 
and for women, but not to the same extent. As touched to the elimination of mortality 
from all classes of infectious and parasitic diseases, it mostly will be reflected on 
multiplying probability to die from cardiovascular disease; for men it will increase on 
7.8%, and for women on 2.8%. This is explained by the fact that the elimination of 
mortality from infectious diseases play a significant role at a young age.  Thereafter, its 
removal will lead to the fact that people who did not die from it, take a great risk of 
dying from those causes, which have particularly strong effect in older ages (this refers 
in particular to diseases of the circulatory system). 

Alongside with the change in the probability of death also tabular middle ages of 
death from remaining reasons will change. But these changes only apply only to the 
male population of the Odesa region. Neither the elimination of mortality from 
tuberculosis, or the elimination of mortality from all infectious diseases almost never 
appear on the average age of death of women from all causes, which confirms the fact  
that the greatest reserves of the increase in life expectancy are concentrated among the 
male population. 

3. Conclusions 

The constructed mortality tables, differentiated by cause of death, allowed us to 
estimate the role of individual causes of death in the reduction of life expectancy of 
population in Odesa region. Calculated hypothetical table of mortality have made it 
possible to quantify the potential gains in life expectancy in the region on the condition 
of the elimination of mortality from infectious diseases, in particular from tuberculosis. 
Therefore the main task now should be to ensure appropriate control over this disease 
to improve the efficiency of treatment and to reduce mortality from it, both at the 
national and regional levels.  

It should be noted that methodological approaches offered in the paper to the 
construction of regional mortality tables differentiated by cause of death  on the 
example of the Odesa region, can be used  in other regions of the country which have 
certain differences in the structure of morbidity and causes of death, that, to our 
opinion, will provide the deepening of demographic analysis, will extend its 
possibilities and will assist acceptance at state and regional levels of effective measures 
for reduction of death rate in a country. 
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