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1. FINANCIAL MARKET DEVELOPMENT AND  

 ECONOMIC GROWTH IN THE EURO-12 AREA 
 

Sławomir I. Bukowski 

K. Pulaski Technical University of Radom 

Faculty of Economics, Department of Business and International Finance 

e-mail: s.bukowski@pr.radom.pl 

 

 

ABSTRACT 

 
The author analyses theoretical aspects of the relationship between financial market de-

velopment and economic growth and the impact of financial market development on economic 

growth in the Euro-12 area in the 1991-2009 period. The first part of the paper presents also 

results of selected empirical investigations of the impact of financial market development on 

economic growth. A multi-equation econometric model estimated by means of the ordinary 

least squares method was used in the analysis of the financial market impact on economic 

growth in the Euro-12 area. Besides, cointegration tests were carried out. The above men-

tioned analysis of relationships between selected indicators of financial market development 

and economic growth in the Euro-12 area in the 1991-2009 period indicates that there is a 

statistically significant relationship between financial market development and economic 

growth in the Euro-12 area in the period examined. What is more, there is a statistically sig-

nificant but relatively weak relationship between stock market capitalization and real GDP 

per capita growth as well as real physical capital per capita growth. However, the impact of 

the corporate bond market capitalization on real GDP per capita growth, real physical capi-

tal per capita growth and productivity per capita growth is not only statistically significant 

but also fairly strong and positive. The relationship between bank credits and real GDP per 

capita growth is relatively weaker but statistically significant. 

 

Key words: economic growth, financial market development, stock market capitalization, cor-

porate bond market capitalization, capital, TFP.  

JEL Number: G10, G15 

 

1.1. INTRODUCTION 

 

The issue of the impact of finance on economic growth is among the most 

controversial ones. The research started by R. Levine and R.G. King based on 

the theory of economics (J. Schumpeter) and developed by other economists 

resulted in vast literature, a great number of study methods and techniques, 

and results of empirical studies. Actually, in view of the experience of the re-

cent financial crisis some scientists started to question them. Nevertheless it 

seems that it is just the financial crisis which should be the reason for further 

continuation of such studies. 

 

The aim of the studies which resulted in this paper was to investigate the 

following issues: 

mailto:s.bukowski@pr.radom.pl
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1) What are the relationships between financial development and economic 

growth from the point of view of the achievements of the theory of eco-

nomics and finance? 

2) Does the financial market development in the Euro-12 area (covering the 

countries of: Austria, Belgium, Finland, France, Germany Greece, Ireland, 

Italy, Luxembourg, Netherlands, Portugal and Spain) stimulate economic 

growth and if so, how? 

3) How strong is the impact of the financial market development on econom-

ic growth in the Euro-12 area? 

 

1.2. RELATIONSHIPS BETWEEN FINANCIAL MARKET DEVELOP-

MENT AND ECONOMIC GROWTH 

 

The forerunner of the idea of the impact of finance, including financial 

markets, on economic growth was J. Schumpeter. He indicated specific func-

tions of financial intermediation and financial markets, crucial to economic 

growth and development and consisting in mobilization of savings, capital al-

location, risk management, transaction facilitating and company monitoring. 

In view of Schumpeter’s theory of entrepreneurship and innovation we can 

formulate a thesis that also in the case of financial institutions and financial 

intermediation the process of “creative destruction” occurs, which results in 

financial development being a component of economic development.
1
 

 

R. Levine referred to J. Schumpeter’s concept. According to him “eco-

nomic development occurs when financial instruments and financial interme-

diaries improve the effects of information, increase discipline of financial 

market participants, reduce transactional costs and thus cause that the five 

functions are better fulfilled. The functions in question are: 

1) provision of ex ante information on possible investments and capital allo-

cation, 

2) investment monitoring and strengthening corporate governance, 

3) facilitating trading of financial instruments, risk diversification and risk 

management, 

4) mobilization and accumulation of savings, 

5) facilitating exchange of goods and services. 

“Each of these functions may affect decisions about saving and investments 

and hence economic growth”.
2
 

 

J. Greenwood and B. Jovanowic pointed at parallelism and correlation be-

tween financial market development and economic growth. According to them 

economic growth provides resources which allow financial markets and finan-

                                                
1. See: Schumpeter, 1960, pp. 72-85, 155-202; Fiedor, 1979, pp. 21-30. 

2. Levine 2004, pp. 5-7. 
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cial intermediation to develop. This process, in turn, accelerates economic 

growth by supporting capital allocation.
3
 

 

Moreover, it is worth drawing attention to the relationship between devel-

opment of the very financial markets and long-term economic growth. Devel-

opment of financial markets is a component of broadly understood financial 

development. On the one hand, financial development expresses itself in the 

growing values of specific quantitative variables characterizing changes in the 

financial market and the banking system, which include, among others, the 

increased number of banks per 1,000 residents, increased value of the ratio of 

bank assets to GDP, increased value of the ratio of bank credits to GDP, in-

creased ratio of stock exchange capitalization to GDP, increased number of 

public companies whose shares are listed on the stock exchange, increased 

number of new issues of financial instruments. On the other hand, we can talk 

about financial development when certain qualitative changes take place, for 

example new bank products and financial instruments are introduced; econom-

ic entities become increasingly willing to invest their savings in new financial 

products and to use new financial services; new specialized institutions appear 

which satisfy new needs of the market; mergers and permeation of hitherto 

separate types of financial activities and financial services (e.g. bank assur-

ance); consolidation of financial institutions and their internationalization. An 

interesting review of 100 empirical studies concerning economic growth fac-

tors is included in the work by M. Próchniak (2006) who also mentions finan-

cial sector development among the most important factors.  

 

J. Żyżyński analyses the problem of relationships between the financial 

sector and the real sphere. In his opinion this relationship is crucial for deter-

mining the correlation between savings and investments generating new assets 

and jobs.
4
 

 

According to R. Levine the impact of financial development on economic 

growth is best illustrated by the flow-chart depicted in Figure 1.1. 

 

It is worth mentioning that the relationship between financial development 

and, in particular, between financial markets and economic growth is ambigu-

ous from both the theoretical point of view and the point of view of results of 

empirical studies based on econometric methods. J. Robinson claimed that 

“where enterprise leads, finance follows”.
5
 R. Lucas also challenged the rela-

tionship between financial development and economic growth claiming that if 

                                                
3. See: Greenwood, Jovanowic, 1989, p. 25. 

4. See: Żyżyński 2006. 

5. See: Robinson, 1952, p. 80. 
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such a relationship exists, then the role of finance in economic growth is exag-

gerated.
6
 

 
Figure 1.1. Theoretical relationships between finance and economic 

growth 
Source: Levine, 1997, p. 691. 

 

Majority of empirical studies of relationships between financial develop-

ment and economic growth are based on panel data and concern not individual 

countries but their groups.  

 

The basic econometric model used in the studies of relationships between 

financial development and economic growth is R. Levine and R. G. King’s 

version of the economic growth regression model by R. Barro and X. Sala-I-

Martin (2004). This model takes the following form: 

                                                
6. See: Lucas, 1988. 
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Yit = α0 + αFit + βXit + uit, 

where Yit is the growth rate of real GDP per capita in i
th

 country over time t, Fit 

- is the financial development indicator in the ith country over time t (the ratio 

of liquid liabilities of the financial sector to GDP, the ratio of the non-financial 

private sector credits to GDP, the ratio of the non-financial private sector cred-

its to total domestic credits, the ratio of the deposit banks’ domestic assets to 

domestic assets of the entire banking sector), Xit – is the vector embracing 

basic pre-determined instrumental variables explaining economic growth in 

the i
th

 country over time t (natural logarithm of initial GDP per capita, natural 

logarithm of the enrolment rate – the ratio of children enrolled in secondary 

schools to the total number of children at school age, foreign trade turnover as 

percentage of GDP, the ratio of government consumption to GDP, the ratio of 

budget deficit to GDP). The model is estimated with the use of the two-stage 

least squares method (2SLS). Substituting in the equation the capital growth 

rate per capita (CAPITAL), and then total-factor productivity growth rate 

(TFP), and investment as percentage of GDP (INV) for GDP per capita, the 

authors of the study used the same model form to investigate the effect of fi-

nancial development indicators on these quantities. In order to determine the 

effectiveness growth indicator (TFP) combining in itself the effects of apply-

ing technology, human resource productivity and labor, R.G. King and R. Lev-

ine employed the method described below.
7
 The starting point is the economic 

growth equation in the form:  

y = k
a
 x, 

where y – is real GDP per capita, k – is the real, physical capital per capita, x – 

other determinants of GDP per capita growth (joint inputs of technology, hu-

man capital and labor), a – parameter of the production function. By taking the 

log of its both sides, the equation can be transformed into the following form: 

ln y = alnk + lnx. 

Changing the notations, this dependence can be brought (as R.G. King and 

R. Levine did it) to the form: GDPp = aCAPITAL + TFP, where GDPp – is 

the growth rate of real GDP per capita, CAPITAL – is the growth rate of the 

physical capital per capita, and TFP – the growth rate of effectiveness, a – is 

the physical capital growth as percentage of real GDP per capita. Hence, TFP 

can be determined in the following way: 

TFP = GDPp – aCAPITAL. 

R.G. King and R. Levine adopted the value of a = 0.3.
8
 

 

                                                
7. King, Levine, 1993, p. 722. 

8. King, Levine, 1993, p. 722. 
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It is also worth noticing that R.G. King and R. Levine used statistical panel 

data based on the World Bank’s statistics – World Development Indicators - 

and partially IFS – International Financial Statistics of the International Mone-

tary Fund. On the other hand, P.L. Rousseau and P. Wachtel used the World 

Bank’s database – World Development Indicators.  

 

R. King and R. Levine investigated the relationships between the values of 

real GDP per capita and the size of financial intermediation measured by the 

ratio of liquid liabilities of the financial system to GDP, based on the sample 

consisting of 77 countries and covering the period of 1960-1989. Next, they 

researched the impact of financial development indicators on long-term rates 

of economic growth per capita, capital accumulation and productivity growth. 

In each case the correlation indicators were high and statistically significant, 

but different depending on the group of the countries falling into 3 categories, 

i.e. of low, medium and high rates of economic growth.
9
 Further research 

based on panel data also confirmed a relatively strong impact of financial de-

velopment, including that of financial markets, on economic growth.
10

 

 

Table 1.1 presents selected studies and results of research into relation-

ships between financial development and economic growth. In recent years 

several publications appeared expressing far-reaching skepticism about the 

issue of the financial development impact on economic growth. What we 

mean here is, among others, the publications by P. Wachtel, Manning and P.L. 

Rousseau.
11

 

 

P.L. Rousseau and P. Wachtel’s investigations do not entirely confirm the 

results obtained by the aforementioned authors. P.L. Rousseau and P. Wachtel 

employed the same research method as R. Levine and R.G. King and in their 

research they used the annual panel data covering statistical data from 84 

countries and the period of 1960-2003.
12

  

 

In Poland these were, among others, W. Dębski. I. Bujnowicz and S.I. 

Bukowski who focused on the research into the impact of financial market de-

velopment on economic growth. W. Dębski and J. Bujnowicz showed that the 

link between the financial market development and economic growth is two-

sided. At the same time their research results indicate statistically significant 

relationships between the financial market development and economic growth 

in Poland (Bujnowicz, Dębski, 2009). Moreover, they showed that this rela-

                                                
9. See: King and R. Levine, 1993, pp. 717-737. 

10. See: Levine et al., 2000, pp. 31-77; Caporale, et al., 2004, pp. 33-50; Caporale, et al., 

2005, pp. 166-176. 

11. See: Manning, 2003; Wachtel, 2003; Rousseau, Wachtel, 2005. 

12. See: Wachtel, 2003; Rousseau, Wachtel, 2005. 



Financial market development and economic growth  

 

 

7 

tionship is two-sided. S.I. Bukowski, while applying the method similar to the 

model assumptions of R. Levine and R.G. King also obtained the results con-

firming a statistically significant relationship between the financial market de-

velopment and economic growth in Poland in the 1994-2007 period.
13

 

 

Table 1.1. Selected studies of relationships between financial development 

and economic growth at the level of national economies 
Research Dependent variables Sample Technique Results 

King  

and  

Levine 

(1993) 

Real GDP growth per 

capita, physical capital 

growth, TFP growth 

77 countries, 

1960-1989 

2SLS, cross-

sectional data 

Positive correlation 

between financial 

development indica-

tors and dependent 

variables 

Levine  

and 

Zervos 

(1996) 

Real GDP growth per 

capita, Invest-

ments/GDP, Sav-

ings/GDP, TFP growth 

44 countries, 

1976-1993 

2SLS, cross-

sectional data 

Bank credit to GDP 

ratio and stock mar-

ket liquidity are 

significant determi-

nants of the physi-

cal capital growth 

and productivity 

growth 

Loyaza, 

Levine, 

Beck 

(2000) 

Real GDP growth per 

capita, physical capital 

growth, TFP growth, 

rate of savings 

63-77 countries, 

1960-1995 

OLS and IV, 

cross-sectional 

data 

Financial develop-

ment indicators are 

positively correlated 

with dependent var-

iables 

Beck, 

Levine 

(2004) 

Real GDP growth per 

capita 

40 countries, 

1976-1998 

Dynamic panel Banking and capital 

market growth indi-

cators are positively 

correlated with the 

dependent variable 

Source: author’s own compilation 

 

1.3. STATISTICAL DATA AND MODELS 

 

The research covered the Euro area consisting of 12 countries (Austria, 

Belgium, Finland, France, Germany, Greece, Ireland, Italy, Luxembourg, the 

Netherlands, Portugal and Spain). Such a choice resulted from the fact that 

they are the most representative countries (the oldest and major countries of 

the Euro zone) and availability of data concerning the financial market, GDP, 

net investments and net physical capital.  

 

For the purposes of our research we used annual data including annual in-

dicators of the financial market development from the 1991-2009 period com-

prised in the “Financial structure dataset (November 2010)”, the database de-

veloped by T. Beck and E. Al-Hussainy according to the methodology de-

                                                
13. See: Bukowski, 2009. 
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scribed in “A New Database on Financial Development and Structure” by 

T. Beck, A. Demiurguç-Kunt and R. Levine.
14

 

 

Indicators of financial market development were constructed for particular 

countries of the researched Euro-12 area by the database authors
15

 in the fol-

lowing way:  

STOCK – the stock market capitalization to GDP ratio 

{0.5[STOCKt/P_et + STOCKt-1/P_et-1]}/GDPt/P_at, 

CBOND – the ratio of the corporate bond market capitalization to GDP 

{0.5[CBONDt/P_et + CBONDt-1/P_et-1]}/GDPt/P_at, 

CREDIT – the ratio of private credits given by deposit banks and other finan-

cial institutions to GDP 

{0.5[ CREDITt/P_et + CREDITt-1/P_et-1]}/GDPt/P_at, 

The following notations have been adopted in the above formulas: P_et – 

inflation rate (CPI) at the end of the year, P_et-1 inflation rate at the beginning 

of the year (CPI), P_at – average yearly inflation rate (CPI), GDPt – GDP in 

year t, t – year. 

 

In view of the fact that the indicators referred to particular countries of the 

Euro-12 area, the average quantities were calculated for the entire area and 

they were used in our research. This can provoke controversy, but, unfortu-

nately the indicators for the entire area and complete input data for their possi-

ble estimation are unavailable.  

 

The data concerning the average real GDP per capita, real physical capital 

per capita and net investment per capita for the entire Euro-12 area have been 

taken from the AMECO database. 

 

The quantities of GDP per capita for the Euro-12 area, average net physi-

cal capital per capita and average net investment per capita (NFCF) were esti-

mated in fixed prices from 2000.  

 

In order to determine the total-factor productivity growth indicator 

(TFPpc) which combines in itself the effects of the use of technology, human 

capital productivity and labor we used the method employed by R. G. King 

and R. Levine.
16

 The following notations have been used:  

                                                
14. Beck Demiurguç-Kunt, Levine, 1999. 

15. See: Beck, Demiurguç-Kunt, Levine, 1999. 

16. King, Levine,1993, p. 722. 
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GDPpc – real GDP per capita growth (natural logarithm of GDP per capita), 

CAPITALpc – the growth rate of physical capital per capita (natural logarithm 

of physical capital per capita), and TFPpc – total factor productivity (natural 

logarithm of TFP), a – is the physical capital per capita growth as percentage 

of real GDP per capita growth.  

 

In the research a multi-equation model of independent equations has been 

used, which is described below: 

Equation 1 explains GDP per capita depending on five variables: the value 

of net investment per capita and the value of net investment per capita lagged 

1 year, the ratio of stock market capitalization to GDP lagged 1 year, the ratio 

of the corporate bond market capitalization to GDP lagged 1 year and the ratio 

of bank credit to GDP 

GDPpct=a10+a11lnNFCFt+a12lnNFCFt-1+a13lnSTOCKt-1+a14lnCBONDt-1+a15lnCREDITt+u1 

Equation 2 explains net physical capital per capita depending on four vari-

ables: the value of net investment per capita, and the value of net investment 

per capita lagged 1 year, the ratio of stock market capitalization to GDP 

lagged 1 year, the ratio of corporate bond market capitalization to GDP lagged 

1 year. 

CAPITALpct = a20+a21 ln NFCFt + a22lnNFCFt-1+ a23lnSTOCKt-1 + a24lnCBONDt-1+u2 

Equation 3 explains the total factor productivity depending on four varia-

bles: the value of net investment per capita, and the value of net investment 

per capita lagged 1 year, the ratio of stock market capitalization to GDP 

lagged 1 year and the ratio of the corporate bond market capitalization to GDP 

lagged 1 year. 

TFPpct=a30+a31 ln NFCFt + a32lnNFCFt-1+ a33lnSTOCKt-1 +a34lnCBONDt-1+u3 

The choice of the model was prompted by the following premises:  

1) Basic exogenous and endogenous models of growth point at the following 

factors of economic growth: physical capital, human capital, labor and 

technology; hence we assumed a relationship between growth of real GDP 

per capita and growth of physical capital per capita (CAPITALpc) and 

growth of the total factor productivity (TFPpc) being a joint effect of 

growth in labor productivity, human capital and technology. 

2) The conclusions drawn from the theory of financial development which 

indicate that particular financial development components affect economic 

growth by creating possibilities of capital accumulation (increase in physi-

cal capital resources) and technological innovation (increased TFP) which 

result in economic growth. 

3) A tendency towards examining relationships between the real sphere and 

financial sphere of economy, and in particular between the indicators char-

acterizing financial market development and economic growth and its in-
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dicators, i.e. increased physical capital, total factor productivity – TFPpc 

and increased net investment per capita (lnNFCF). 

4) A relatively short time sequence limiting the number of explanatory varia-

bles on account of the required number of degrees of freedom as well as 

limiting the possibility of identification of stylized facts, and, besides, lim-

ited availability of statistical data. 

 

To estimate the model the ordinary least squares (OLS) was used. Each 

equation was estimated separately. For each equation we carried out the auto-

correlation test, heteroskedacity test and the Engle-Granger cointegration test. 

 

1.4. RESEARCH RESULTS 

 

Estimation results for equations 1, 2, and 3 indicate statistically significant 

and positive impact of stock market capitalization, the corporate bond market 

capitalization and the credit to GDP ratio on the growth rates of real GDP, real 

physical capital per capita and effectiveness per capita in the examined period. 

Furthermore, the Engle-Granger co-integration tests show that the relationship 

between explanatory variables and explained variables is of long-term nature 

(we do not deal with spurious regressions in the case of particular equations) 

(see Tables 1.2, 1.2a, 1.3, 1.3a, 1.4, 1.4a). 

 

The CBOND variable - the ratio of the corporate bond market capitaliza-

tion to GDP lagged 1 year and then the STOCK variable - the ratio of stock 

market capitalization to GDP lagged 1 year - exerted the strongest impact on 

the explained variables. The change of 1 %-point in stock market capitaliza-

tion to GDP ratio entails an increase in real GDP per capita by 0.094 %-point, 

of physical capital per capita by 0.099 %-point and productivity by 0.066 %-

point.  

 

The 1 %-point change in the ratio of the corporate bond market capitaliza-

tion to GDP entails growth of real GDP per capita by 0.17 %-point, real physi-

cal capital per capita by 0.43 %-point and productivity by 0.13 %-point. 

 

The 1 %-point change of the credit to GDP ratio increases GDP per capita 

by 0.052 %-point. 
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Table 1.2a. Equation 1: The unit root test for the “uhat” variable (non-

stationary time series variable), the Dickey-Fuller Test for the “uhat” 

process. Sample size: 18 
Null hypothesis: the unit root a = 1 occurs; process I(1) 

 model: (1-L)y = b0 + b1*t + (a-1)*y(-1) + e 

Autocorrelation of first-order residuals: 0.025 

Estimated value (a-1) is: -0.976345 

Test statistic: tau_ct(5) = -3.96427 

p value =0.4034 

critical value “tau” from the Dickey-Fuller tables = - 3.60 at the level of significance = 5% 

The unit root does not occur. The test result indicates cointegration of time series. 

Source: author’s own calculations with the use of the GRETL program. 

 

Table 1.3. Equation 2: Ordinary Least Squares estimation, observations 

used 1992-2009 (N = 18), dependent variable: CAPITALpc 
  Coefficient Standard error t-Student test p value  

Const 10.0287 0.377127 26.5924 <0.00001 *** 

l_NFCF 0.121685 0.0452165 2.6912 0.01850 ** 

l_NFCF_1 -0.148526 0.067637 -2.1959 0.04685 ** 

l_STOCK_1 0.0994048 0.0158886 6.2564 0.00003 *** 

l_CBOND_1 0.43272 0.0741283 5.8375 0.00006 *** 

 

Arithmetic mean of dependent 

variable 

 11.07858 Stand. deviation of dependent 

variable 

 0.091425 

Sum of residuals squared  0.006789 Standard error of residuals  0.022853 

Coeff. of determ. of R
2
  0.952220 Adjusted R

2
  0.937518 

F(4, 13)  64.77002 p value for F test  1.87e-08 

log-likelihood ratio  45.40411 Akaike inform. criterion'a -80.80822 

Schwarz Bayesian criterion -76.35636 Hannan-Quinn criterion -80.19437 

Autocorrelation of residuals - 

rho1 

 0.065799 Durbin-Watson statistic  1.708355 

 

The White test for heteroskedacity of residuals (variability of residual variance) - 

Null hypothesis: heteroskedastic residuals do not occur 

Test statistic: LM = 17.462 

at p value = P(Chi-Square(14) > 17.462) = 0.232391 

critical value “Chi-Square(14)” =23.6848 at the right-hand side probability of 5% 

There is no reason to reject null hypothesis 

LM test for first-order correlation - 

Null hypothesis: no autocorrelation of random element 

Test statistic: LMF = 0.111418 

at p value = P(F(1,12) > 0.111418) = 0.744296 

critical value “F”(1,12) =4.74723 at right-hand side probability of 5% 

There is no reason to reject null hypothesis 

*** the variable is statistically significant at 0.01 significance level, ** the variable is statisti-

cally significant at 0.05 significance level, * the variable is statistically significant at 0.1 sig-

nificance level. 

Source: author’s own calculations with the use of the GRETL program. 
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Table 1.3a. The unit root test for the “uhat” variable (non-stationary time 

series variable) the Dickey-Fuller Test for the “uhat” process. Sample 

size: 19 
Null hypothesis: the unit root a = 1 occurs; process I(1) 

model: (1-L)y = b0 + b1*t + (a-1)*y(-1) + … + e 

Autocorrelation of first order residuals: -0.062 

estimated value (a-1) is: -0.884823 

Test statistic: tau_ct(4) = -3.74418 

asymptotic value p = 0.2253 

critical value “tau” from the Dickey-Fuller tables = – 3.60 at the level of significance = 5% 

The unit root does not occur. The test result indicates cointegration of time series. 

Source: author’s own calculations with the use of the GRETL program. 

Table 1.4. Equation 3: Ordinary Least Squares estimation, observations 

used 1992-2009 (N = 19), dependent variable: TFPpc 
  Coefficient Standard error. t-Student test p value  

const 5.75755 0.192734 29.8731 <0.00001 *** 

l_NFCF 0.177392 0.0231082 7.6766 <0.00001 *** 

l_NFCF_1 -0.105365 0.0345664 -3.0482 0.00933 *** 

l_STOCK_1 0.066514 0.00812 8.1914 <0.00001 *** 

l_CBOND_1 0.137473 0.0378838 3.6288 0.00306 *** 

 

Arithmetic mean of dependent 

variable 

 6.652199 Stand. deviation of dependent 

variable 

 0.058559 

Sum of residuals squared  0.001773 Standard error of the residual  0.011679 

Coeff. of determ. of R
2
  0.969582 Adjusted R

2
  0.960222 

F (4, 13)  103.5941 p value for F test  1.01e-09 

log-likelihood ratio  57.48703 Akaike inform. criterion -104.9741 

Schwarz Bayesian criterion -100.5222 Hannan-Quinn criterion -104.3602 

Autocorrel. of residuals - rho1  0.118908 Durbin-Watson statistic  1.591968 

 

Test LM for first-order autocorrelation 

Null hypothesis: no autocorrelation of random element 

Test statistic: LMF = 0.388303 

at p value = P(F(1,12) > 0.388303) = 0.544854 

Critical value “F”(1,12) =4.74723 at right-hand side probability of 5% 

There is no reason to reject null hypothesis 

The White test for heteroskedacity of residuals (variability of residual variance) - 

Null hypothesis: heteroskedastic residuals do not occur 

Test statistic: LM = 17.178 

at p value = P(Chi-Square(14) > 17.178) = 0.246815 

Critical value “Chi-Square(14)” =23.6848 at right-hand side probability of 5% 

There is no reason to reject null hypothesis 

*** the variable is statistically significant at 0.01 significance level, ** the variable is statisti-

cally significant at 0.05 significance level, * the variable is statistically significant at 0.1 sig-

nificance level. 

Source; author’s own calculations with the use of the GRETL program. 
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Table 1.4a. Equation 3: Test for unit root for the “uhat” variable, the 

Dickey-Fuller test for the “uhat” process, sample size - 19 
Null hypothesis: the unit root a = 1 occurs; process I(1) 

model: (1-L)y = b0 + b1*t + (a-1)*y(-1) + e 

Autocorrelation of first-order residuals: 0.052 

estimated value (a-1) is: -0.954552 

Test statistic: tau_ct(4) = -3.9246 

P value 0.2925 

Critical value “tau” from the Dickey-Fuller tables = - 3.60 at the level of significance = 5% 

The unit root does not occur. The test result indicates cointegration of time series. 

Source: author’s own calculations with the use of the GRETL program. 

 

1.5. CONCLUSIONS 

 

The analysis of relationships between selected indicators of financial mar-

ket development and economic growth in the Euro-12 area in the 1991-2008 

period revealed the following stylized facts: 

a) There is a statistically significant relationship between financial market 

development and economic growth in the Euro-12 area in the examined 

period; 

b) There is a statistically significant but relatively weak, positive relationship 

between stock market capitalization and growth of real GDP per capita and 

growth of real physical capital per capita;  

c) The relationship between bank credit and growth of real GDP per capita is 

statistically significant, but weaker than in the case of stock market capital-

ization and growth of real GDP per capita;  

d) There is a fairly strong, positive and statistically significant impact of the 

corporate bond market capitalization on growth of real GDP per capita, re-

al physical capital per capita and TFP. 

 

In summary, our analysis proved statistically significant and major impact 

of financial market development on economic growth in the Euro -12 area. 
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ABSTRACT 

 
 The aim of the present research is the development of analytical performance of the 

transaction function permitting to predict development of the institutional environment of the 

firm. In accordance with T. Eggertsson, a transaction costs is directly proportional to an 

amount of the economic agents concluding the contracts among themselves. And according to 

definition R. Matthews, a transaction costs are inversely proportional to an amount of the 

made contracts and installed norms providing execution of the given contracts. In this case 

the transaction costs will be proportional to an amount of the economic agents, who have 

concluded the contracts with the concrete firm, and are inversely proportional to an amount 

of the made contracts and informal institutes of such agreements. Firstly, the introduction of 

analytical sort of the transaction function completes build-up of a tool means of a rating of 

economic activity of the firm, started from Kobb-Douglas production function. Secondly, the 

build-up of the transaction function provides creation of prognoses ratings at research of the 

institutional environment of the firm. Differently, the prediction of the investments in a trans-

action costs is possible on the basis of a rating of an amount of the attracted economic agents 

and transaction in the formalized and unformalized sort. Thirdly, the performance of obvious 

sort of the transaction function stipulates distinction of maximization of output and minimiza-

tion of appropriate transaction.  

 
Key words: institutions, transaction costs, economic agents, contracts, informal institutions  

JEL: D23 

 

 

 Transactions are the initial units of the traditional institutional analysis 

mirroring outcomes of the ratios of the individuals by production and con-

sumption of the boons and, from here, containing principles of conflict, rela-

tive dependence and order. At the same time, the function simulation of trans-

action till now has not received the due development in the world economic 

literature.  
 

 The prompt development of the institutional economics theory (Hodgson, 

2002) has reduced in an inconsistency between the accumulated arsenal of re-

sources of institutional performance of real economic activity and possibility 

of the analytical prognosis of development of the institutional environment. If 

the neoclassical performance about activity of the firms bases on theoretical 

developments of production function, the institutional simulation till now has 

no the analytical function circumscribing changes of transactional costs. The 

researches, published in the economic literature, of the transaction function, in 

                                                
1. Investigation is supported by the Russian Foundation for Humanitarian Research; grant N 

11-02-00123. 
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the greater degree, carry quality character and have no possibilities of a quan-

titative analysis. 
 

 The purpose of the present research is the development of analytical per-

formance of the transaction function permitting to predict development of the 

institutional environment of the managing subjects. 
 

 The logic of research, apparently, should be following (Popov, 2008). Let's 

analyze an essence of transaction costs and possible model performances of 

transaction function, then, outgoing from classical definitions of transaction 

costs, we shall present most common view of the transaction function and we 

shall discuss advantages and limitations of offered performance.  
 

 Let's mark, that the production functions, traditionally used in the econom-

ic theory, from the Cobb – Douglas (1928) equation up to their further devel-

opment as CES-functions simulate the process of industrial activity as aggre-

gate outcome of usage financial and manpower. The classical performance of 

production function as the Cobb - Douglas equation expresses dependence of 

production Q from the nested capital K and utilized manpower L: 

 

                                              Q = A L
 

K

,                                                       (1) 

 

where A - aspect ratio; α, β - coefficients of elasticity of usage labor and finan-

cial resources accordingly. 

 

 Being empirically defined for the concrete corporation, the equation (1) 

enables to estimate, as the size of production will vary at change of an amount 

of a used labor or capital. 

 

 Let us mark, that each economic subject carries a cost to produce any 

boon. The costs appear as expenditures for processing of raw material and ma-

terials, more often payment of a labor, the reimbursing of a wear of inventory 

etc. As a result of such expenditures happens physical transformation of the 

boons. From here, the expenditures of raw material and materials, labor and 

capital, directional on change of physical and other material properties of the 

boons, are named as transformational costs. 

 

 The complicating of economic life has forced the scientists to convert 

steadfast attention to high costs, which should be carried to the subject for pro-

tection of the property right and control behind quality of delivered produc-

tion. Apparently, such costs on the contents essentially differ from usual trans-

formational costs. They are bound not to change of properties of the economic 

boons, and with the fact of carrying out of the market transactions and protec-

tion of property right. Therefore they name as transactional costs.  
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 The concept of transaction costs was injected by J. Commons (1934) and 

then by R. Coase (1937) in the last century in his paper «The Nature of Firm». 

It utilized for an explanation of existence of such outline, opposite to the mar-

ket, as the firm. R. Coase linked derivation these «islands of consciousness» to 

their relative advantages by way of saving on transaction costs. Specificity of 

operation of the firm he saw in suppression of the price mechanism and re-

placement by its system of an internal administrative control. 

 

Within the framework of the modern economic theory a transaction costs have 

received set of treatments. 

 

 So, K. Arrow (1961) defines a transaction cost as a cost of maintenance of 

the economic system. K. Arrow compared operation of transaction costs in 

economy to operation of friction in physics. On the basis of the similar suppo-

sitions the outputs are done that than closer economy to model of a common 

equilibrium, the below in it a level of transaction costs, and on the contrary. 

 

 In the treatment of D. North (1991) a transaction costs «consist of costs of 

a rating of useful properties of the object of exchange both costs of support of 

the rights and enforcement to their observance». These costs are a source of 

social, political and economic institutes. 

 

 In the theories of some economists transaction cost exist not only in a 

market economy (R. Coase, K. Arrow, D. North), but also in alternate ways of 

economic organization, and in particular in a planned economy (A. Alchian, 

G. Demsetz, 1972). So, maximal transaction costs are observed in a planned 

economy that eventually defines its inefficiency. 

 

 The theory of transaction costs is one of the most actual directions of re-

searches in modern institutional economic theory. As a rule, under transaction 

costs the expenditures on compilation of the draft contract, carrying out of ne-

gotiation and support of guarantees of implementation of the agreement, 

bound with poor adapting to unexpected events of an expenditure, expendi-

tures on suit, organizational and working costs, expenditures, bound with pre-

cise execution of the contract obligations, expenditure on search and pro-

cessing of the necessary information are understood. 

 

 R. Coase (1988) writes, that a transaction costs is « … costs … conjugate 

with clearing up what appropriate prices» and «inevitable in the market a cost 

of carrying out of negotiation and conclusion of the contracts on each transac-

tion of exchange». 

 

 Uncertainty, bound with lack of the information, reduces in lowering man-

agement efficiency by the firm and losses of a complete control above contract 
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processes. The absence of the necessary information causes both direct losses, 

and origin of the missed benefits. On the contrary, usage of particular infor-

mation advantage allows considerably to lower a transaction costs, to 

strengthen positions in the market and to increase efficiency of inner firm pro-

cesses. 

 

 The lowering of transaction costs, in opinion of many contributors, is the 

major purpose and outcome of operation of economic institutions. Firm, as 

long-term institutional form of organization of the economic ratios, not only 

tests needs for information resources, but also with existence provides lower-

ing those costs, which could be suffered in case of organization of the same 

economic ratios by a different way, rather than as the firm. The ordering of 

operation of the firm reduces in transition of some information needs in a rou-

tine rank that provides lowering their cost. At the same time, the opportune 

implantation of innovational processes, including in the field of information 

support, can reduce in obtaining particular advantage and promote not only 

optimization of information exchange, but considerable quality yank, output 

on a new level of the economic ratios. 

 
 In the economic literature, as a rule, select five types of transaction costs: 
1. Cost on information retrieval. If the speech goes about the businessmen, 

they should carry a cost on search of the goods for purchase and potential 

seller, learning of his business reputation or, opposite, on search of cus-

tomers for the goods and services. 
2. Cost of a rating and quality control. Due to standardization of methods of a 

rating the appropriate expenditures are insignificant for the mass goods of 

daily demand, but are appreciable enough for more composite technical 

goods. 
3. Cost of support and conclusion of negotiation. 
4. Cost of protection of property right. To them refer costs on compilation of 

the contract or preparation of constituent documents of the corporation, 

registration of the agreement or new firm, protection of property right in 

the judicial order or different ways. 
5. Cost of protection from opportunism behavior. Under opportunism behav-

ior any deviation from observance of conditions of the contract or unwrit-

ten agreement is understood. Therefore violation by the worker of the du-

ties is the same form of opportunism behavior, as delivery of the goods of 

inadequate quality. 

 

 In  Figure 2.1 (Eggertsson, 1992) the limiting costs of decrease of envi-

ronmental by a factory and cumulative limiting costs of contamination for the 

inhabitants near a factory of terrain represented. 
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 Figure 2.1. Efficiency of a factory at decrease of contamination environments 

 

MCF - limiting costs of a factory on decrease of contamination of the envi-

ronment;  

MCS - limiting social costs of contamination for the inhabitants of terrain;  

Q - value of contamination of the environment (Eggertsson, 1992) 

 

 When the factory has unlimited freedom to pollute an environment, its 

owners do not undertake any gains for limitation of contamination and will 

reject soiling in an atmosphere until the point Q2 will be reached, which the 

limiting value of contamination for the manufacturers is equal to zero. The 

cumulative limiting costs of the population are equal this point to a segment 

ВС, and exuberant social costs of contamination - square of a delta circuit 

АВС. This outcome is inefficient till the Pareto, as the equality of limiting so-

cial benefits both costs is not observed, and usage of air as a resource does not 

represent the greatest value. 
 

  Figure 2.1 shows, that in an interval between Q1 and Q2 the damage plot-

ted to the population by contamination, exceeds a cost of a factory, conjugate 

with clearing. Why the inhabitants of terrain do not pay to a factory compensa-

tion for limitation of a level of contamination up to Q1? The answer that in the 

given model misses a number of limitations, for example such of transactional 

costs, as a cost of collective operation of the population, or legal limitations, 
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i.e. the model is inexact. The addition of necessary limitations will reduce the 

given model in the equilibrium Pareto - status.         

 

 On an example of the reduced model it is visible, that to possibilities of the 

theory of transaction costs the availability to check of the statements about 

human behavior is necessary to refer at alternate sets of limitations. Thus the 

greatest long of transaction costs is made by costs on information retrieval.  

 

 What possible formalizing of the function of transactions? Unfortunately, 

in the majority of researches of transaction costs of their functional connection 

from various parameters carry quality character. So, J. Benassy (1986), study-

ing competitive market mechanisms, has shown, that a market equilibrium be-

tween sentence of the goods and ability of the buyers gain these goods should 

to outgo from the strategic function of correspondence of the price messages 

from the different players of the market, however author was restricted only to 

common view of functional connections of the transaction supporting the giv-

en market signals.  

 

 In research of E. Heinesen (1995) the possibility of simulation of the 

transaction function of macro economical institutional changes surveyed. In 

operation of Ch. Kolstad and M. Turnovsky (1998) the guessed transaction for 

information alignment of the prices of the goods of various quality are consid-

ered, and the supposition about necessity of introduction of the transaction 

function circumscribing to the speaker changes asymmetrical information in 

the market is done. 

 

 The special urgency the introduction of the function of transaction gains in 

the market of transactions, so here it is necessary to realize information re-

trieval, to carry out negotiation on optimal to wages between the employer and 

worker. In research of F. Alvarez and M. Veracierto (1999) is shown, that in 

the market of transactions the simulation of functional connections of transac-

tion from several of inner parameters will allow to work out fluidized policy 

of regulation of the labor ratios.  

 

 The matching of corporations of USA and Japan on transaction costs of 

maintaining of the partner ratios has designated for S. Globerman, Th. Roehl 

and S. Standifird (2001) a problem of creation of the function of transaction. 

However, authors were restricted in the research only to listing of costs, which 

can derivate a functional connection of transaction from parameters of interac-

tion between corporations. 

 

 The transaction function of money is parsed in research of J. Vuchelen and 

L. Hove (2002). In the given operation is shown, that the introduction euro as 

uniform payment for Europe unity has required considerable transactional 

costs, which description is possible and at a model level. 
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 In paper of Е. E. Rahardjo, D. Mirchandani and K. Joshi (2007) are con-

sidered a transaction cost on search and rating of efficiency of Internets - sites 

in Indonesia and it is scored, that the rating speakers of change of similar costs 

is possible on the basis of introduction of the function of transaction. The simi-

lar simulation of transaction for handle of stream of the goods with the help of 

taxes represented in recent research A. Cunha (2007), however here again ob-

vious sort of the transaction function is not considered. 

 

 The attempt of formalizing of the transaction function F represented in the 

known monograph of A. Furutbotn and R. Richter (2001), where the costs of 

the buyer of production Yc functionally depend on costs of the manufacturer of 

production Yp: 

 
                                                Yc = F (Yp)                                                      (2) 
 
Then the condition necessary for support production sales, maximizing profit 

of the trade corporation, will look like: 
 
                                          dYc/dYp = Pp/Pc < 1                                             (3) 
 
where Pp, Pc - price of production of the manufacturer and customer, accord-

ingly.  

 
 The relation (3) illustrates the known fact of exceeding of costs of a cus-

tomer above costs of the manufacturer on the value of costs of transaction in 

this case equal to the income of the trade corporation. At the same time, the 

indicated approach does not give possibility of simulation of obvious sort of 

the function of transactions. 

 The analysis of the published researches on introduction of the function of 

transaction shows, that, apparently, the obvious performance of sort of the 

similar function is possible on the basis of classical definitions of an essence 

of transactional costs with the subsequent verification of a designed relation. 

 

 The classical definition of transaction costs belongs to T. Eggertsson 

(1992): «In common words a transaction cost essence of an expenditures orig-

inating, when the individuals exchange property rights on economic assesses 

and provide the exclusive rights». However he scores, that legible determina-

tion the transaction costs do not exist, as well as in the neoclassical theory is 

not present correct definition of production costs. R. Matthews (1986) has of-

fered the following definition: «Fundamental idea of transaction costs that 

they consist of costs of compilation and conclusion of the contract, and also 

costs of supervision behind observance of the contract and support of its run-

ning in contrast to manufacturing costs, which essence a cost purely execu-

tions of the contract».  
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 Last definitions allow selecting three key dependences of transaction costs 

from parameters of economic systems. Agrees T. Eggertsson, a transaction 

cost are directly proportional to an amount of the economic agents concluding 

the contracts among themselves. And according to definition of R. Matthews, 

transaction cost is inversely proportional to an amount of the made contracts 

and installed norms providing execution of the given contracts. 

 

 If under the made contracts to understand formal institutes (institutes - set-

tled norms of interaction between the economic agents), and under the norms 

providing execution of the given contracts - informal institutes, it is possible to 

simulate at a quality level dependence of transaction costs from main institu-

tional parameters of economic systems.  
In this case, the transaction function by analogy to the equation (1) will look 

like the following: 
 
                                           С = B N 

λ 
/ (F 

μ  
+ I 

ν
),                                          (4) 

 

where C - transaction costs of the corporation (economic agent generally); B - 

aspect ratio, gauged in terms of costs; N - amount economically of fissile 

agents (actors) which have concluded the institutional agreements with the 

corporation (or the particular agent); F - amount of formal institutions (con-

tracts); I - amount of informal institutions; λ, μ, ν - coefficients of elasticity of 

usage of actors, formal and informal institutions for creation of the institution-

al environment.  
 

 In the equation (4) the formal and informal institutions represented as ad-

ditive addends, as they supplement, but the various directions of economic ac-

tivity do not overlap by the norms. Or else, in each concrete situation the con-

tract ratios can be defined as formalized (classical and neoclassical) norms, or 

as informal arrangements between the economic agents.  

 

 As it is visible, as against production function (1), in which the production 

is estimated, in the transaction function (4) should be featured a transaction 

costs as the quantitative characteristic of the process of realization of transac-

tions. In this case, arguing minimization of transaction costs is possible. 

 

 For example, a certain firm installs the business ratios with the several 

economic agents. The relation (2) demonstrates that the level of transactional 

costs will be minimized at the least amounts of the formal agreements and in-

formal institutes between the corporation and agents. If to formal institutes it 

is possible to refer norms of compilation of the contracts, support of execution 

of the contracts, quality control and protection of property right, to informal 

institutes it is necessary to refer norms not obtained fixings in the formalized 

contracts. Apparently, to transactional costs of creation of informal institutes 
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concern information retrieval, search of the buyers and sellers, preparation of 

negotiation and protection from opportunism. Certainly, in each concrete case 

the set of formal and informal institutes is defined by the usual structure of the 

institutional environment (Popov, 2005). 

 

 By what image it is possible to prove equation (4)? The most correct ap-

proach to the proof of sort of the transaction function lays in a set of the neces-

sary statistical information with a further improvement of coefficients of elas-

ticity and sort itself of the transaction function. Production of the task of seri-

ous empirical research here sees. 

 

 But also at a quality level it is possible to prove possibility of existence of 

offered sort of the transaction function. Really, classical graph (Figure 2.1) 

about equilibrium of transaction costs of the corporation and of institutional 

environment demonstrates propagation of limiting social costs of the popula-

tion at increase of contamination of terrain. Differently, a transaction cost in-

crease at increase of number of the people involved in the process of solution 

of ecological problems. Therefore, the increase of an amount economically 

reduces the fissile agents involved in creation of the institutional environment, 

in proportional increase of transaction costs on creation and maintaining given 

of institutional structure. 

 

 On the other hand, the empirical analysis of dependence of transaction 

costs from a level of introduction of informal norms has revealed their inverse 

ratio. In Figure 2.2 the outcomes of empirical research of factor handle before 

contract opportunism of the workers represented. From all diversity of the en-

dogenous opportunism forms of the workers the form of unfavorable takeoff 

as most determined and verifiable was selected. 

 

 Level of opportunism R defined as the ratio of change of outcomes of ac-

tivity of the worker, gauged, for example, size of not issued production ΔQ as 

a result of unfavorable takeoff to potentially possible outcome of activity Q, 

multiplied on 100%: 

 

                                 R = (Δ Q / Q) · 100 %                                                    (5) 
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 Figure 2.2. Dependence of a level of unfavorable takeoff R of the workers 

from a rating of institute of selection of frames G on a five-mark scale, %  
(Popov, Simonova, 2006). 

 

 The outcomes of empirical research have shown that the level of unfavor-

able takeoff of the workers is reduced at improvement of professional activity 

of a staff department. Therefore, a transaction cost on selection of the workers 

by that will be lower (at decrease of a level of unfavorable takeoff), than 

above level of normalization of activity of a staff department of the corpora-

tion. And these norms can carry informal character defined by psychological 

specificity of operation with various categories of the workers, acting on the 

corporation.  
 

 The similar dependence can be observed at formal institutions of activity 

of the managing subject. In Figure 2.3 the dependence of a long of the em-

ployees of firm occupied with operation with the information, from an amount 

of administrative links represented.  
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Figure 2.3. Dependence of a long of the employees of the corporation oc-

cupied with operation with the information dN from an amount of  

administrative links Z (Popov, Konovalov, 2007) 

 
 The analysis of the represented dependences shows, that the increase of an 

amount of administrative links on firm reduces in decrease of number of the 

experts on operation with the information, and the given dependence has ex-

ponential character. Therefore, the increase of an amount of the formalized 

institutes (control links) reduces in decrease of transaction costs, bound with 

support of activity of the experts on operation with the information. 

 

 What main outputs can be made of offered sort of the transaction function? 

 At first, the introduction of analytical sort of the transaction function com-

pletes build-up of a tool means of a rating of economic activity of the firm, 

started from the Cobb-Douglas production function.  

 

 Secondly, the build-up of the transaction function provides creation of 

prognoses ratings at research of the institutional environment of the firm. Dif-

ferently, the prediction of the investments in a transaction cost is possible on 

the basis of a rating of an amount of the attracted economic agents and trans-

actions in the formal and informal sort.  

 

 Thirdly, the performance of obvious sort of the transaction function stipu-

lates distinction of maximization of output and minimization of appropriate 

transactions. Really, if in production function as independent by change pro-

duction of the corporation appears, and effect variables are a labor and capital, 

the transaction function features dependence of transaction costs from an 

amount of the economic agents, and also formal and informal institutions and 
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the lowering of transaction costs is predetermined both amount of the agents, 

and transactions between them. 

 

 Thus, the development of analytical performance of the transaction func-

tion allows predicting development of the institutional environment of the 

managing subjects, and, as a corollary to provide reasonable managing in real 

sector of economy.  
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ABSTRACT 

 
The problem of access to capital concerns a great majority of market enterprises, though 

particularly small and medium-sized companies at early stages of their development as they 

engage or intend to engage in high-risk business activity. Such enterprises do not have appro-

priate security or credit histories that would provide access to traditional sources of capital 

and are forced to seek alternative sources. Venture funds provide one such possibility. 

 

Issues relating to high-risk capital, especially venture capital funds, are treated as an al-

ternative source of financing of business operations. Characteristics of venture capital funds, 

their drawbacks and advantages are discussed. Statistics concerning high-risk capital market 

in Poland are analyzed against the background of Central and Eastern Europe. 

 
3.1. CHARACTERISTICS OF PE/VC FUNDS 

 
The term of high-risk capital is usually associated with notions of private 

equity and venture capital, used interchangeably. They are not completely 

synonymous, though.  

 

European Private Equity and Venture Capital Association (EVCA) is a 

main source of information on private equity. The organization defines private 

equity as all investment in non-quoted businesses at various stages of their de-

velopment (from establishment and commencement of operations through 

growth and expansion to preparation for a public share issue) serving to derive 

profit from increased value of an undertaking. Venture capital, on the other 

hand, is the capital used to finance investment at early stages of a company 

development (seed and start-up) and in the phase of expansion. These invest-

ments are exposed to a high level of risk, compensated with higher than aver-

age returns on investment.
1
 

 

Private equity is a broad concept inclusive of venture capital. It is the ven-

ture capital, though, that is clearly addressed to development of small and me-

dium-sized enterprises. It is a component of private equity associated with 

                                                
1. European Private Equity & Venture Capital Association, http://www.evca.eu. 
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capital investment made primarily at early stages of development of a given 

undertaking. 

 

The US National Venture Capital Association (NVCA) defines venture 

capital as financing provided by professionals to young, dynamic companies 

of high growth potential.
2
 

 

Definitions of venture capital most often comprise:
3
 

 Equity financing, 

 Investment in undertakings chiefly at early stages of their development, 

 Provision of the so-called added value (business know-how), 

 Medium and log-term nature of investments, 

 Income consisting mainly of capital profits, 

 Investment in mature enterprises, 

 Investment in high-return enterprises, 

 Quasi-equity financing, 

 Investment in innovative projects, 

 High risk of investment. 

 

The definition adopted by EVCA is commonly used in Poland, although 

some authors present their own takes on venture capital, such as: 

1) P. Tamowicz – ‘medium and long-term capital invested in participation/ 

ownership stock of non-quoted enterprises, intended for later resale to 

withdraw the invested capital and realize profits, derived mainly from 

growth of enterprise value’.
4
 

2) J. Węcławski – ‘third-party investors’ capital invested for a specific term 

into medium and long-term enterprises which have innovative products, 

manufacturing methods or services that have not been as yet been verified 

by the market and, as such, pose a great risk of investment failure though, 

if a project co-managed by the investors is successful, provide for a con-

siderable value growth of the invested capital, realized by share sales’.
5
 

                                                
2. National Venture Capital Association, http://www.nvca.org. 

3. S. Manigart (1995) "The Performance of Venture Capital Funds In Europe", Brussels: De 

Vleric School Voor Management, in: P. Tamowicz (eds), Venture Capital Investment Funds: 

Birth and Development, Development Conditions of Venture Capital in Poland, p. 10, 

Gdańsk: IBnGR,  

4. P. Tamowicz (1995) Venture Capital Investment Funds: Birth and Development, Develop-

ment Conditions of Venture Capital in Poland, Gdańsk: IBnGR, p. 3. 

5. J. Węcławski (1997) Venture Capital. A New Instrument of Enterprise Financing, Warsaw: 

PWN, p. 17. 
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3) K. Sobańska, P. Sieradzan – ’private equity capital invested in companies 

at early stages of development or only starting their market operations’.
6
 

 

Promotion of a given project, its introduction into a more mature stage and 

a profitable sale to another investor are principal goals of venture capital in-

vestments. Venture capital funds are therefore chiefly interested in undertak-

ings at their early stages as they require capital for continuing development 

and promise high returns on the invested capital. It should be remembered, 

however, that venture capital funds also invest in mature enterprises that face 

difficulties maintaining their growth dynamics as some of their resources are 

excluded from their structure (venture management). 

 

PE/VC is commonly offered as part of a certain legal structure, known as a 

fund. This structure incorporates the pooled capital, in turn managed (invest-

ed) by hired specialists – a management company. Legal structures serving to 

gather capital come in a great variety of forms. Pension funds, banks, insur-

ance companies and large corporations are among the institutions most com-

monly interested in creation of venture capital funds. These entities have in 

their keeping significant capital resources (e.g. pension savings), try to man-

age them and generate attractive profits. In Poland, since domestic capital re-

sources are weak, foreign institutions, particularly banks (e.g. EBRD) and 

pension funds, dominate.
7
 

 
3.2. PE/VC FINANCING 

 
Analysis of an enterprise seen as an entity manufacturing a specific prod-

uct indicates occurrence of a development cycle. This cycle is characterized by 

major shifts in technical and market maturity of a product, risk associated with 

undertaking and realization of its production, possibilities and methods of en-

terprise financing, areas of project development and key points in its manage-

ment, as well as expectations of and opportunities for profit. Venture capital 

may be invested at any stage of a business development – from starting to flo-

tation. Emergence and growing popularity of venture capital can be explicated 

by perfect matching of this form of financing to the specific nature of financ-

ing for most product innovations. Evolution of costs of an innovative under-

taking can be followed in the example of commercialization of a typical prod-

uct innovation in small and medium-sized enterprises. Emergence of an inno-

vative product is preceded by research and development work, where an in-

ventor or a team of innovators convert an intangible product concept into its 

physical form. Financial spending at this stage is considerable and increases 

                                                
6. K. Sobańska, P. Sieradzan (2005) Private Equity/Venture Capital Investments, Warsaw: 

Key Text, p. 13. 

7. P. Tamowicz (2004) Venture Capital Funds in Poland, Gdańsk: PARP, p. 8. 
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until the product is launched. The time from the initial market appearance of a 

product until its serialization is decisive in the case of small and medium-sized 

enterprises.  

 

If small and medium-sized enterprises fail to obtain additional funding and 

start serial manufacturing during this period, other businesses may be first to 

deliver the innovative products to the market. Venture capital funds invest in 

innovative undertakings in the first and second phases of a product lifecycle, 

where the share of investments in the second stage is considerably greater than 

initially as the risk of an undertaking’s failure is reduced. This is beneficial to 

small and medium-sized enterprises as they need considerable financing to 

quickly start serial manufacturing at the time. Venture capital seeking above-

average profits and meeting innovative expectations of small and medium-

sized enterprises with regard to financing of their projects make for ever closer 

cooperation of these organizations.  

 

EVCA distinguishes the following stages of investment:
8
 

1) Seed phase – the capital needed to lay the product foundations, that is, re-

search, estimates, and initial idea of development; 

2) start-up phase – financing of preparations for manufacture – product de-

velopment and marketing operations; At the time, enterprises are either on-

ly forming or have operated in the market for a short time but have not 

started to sell their products or generated profit from such sales;  

3) later-stage venture – financing for development of an enterprise which 

could have benefited from high-risk capital before; 

4) growth phase – private equity financing for growth and expansion of a ma-

ture business; financing for increased manufacture, development and ex-

pansion of a product in the market or increase of a company’s working 

capital;  

5) rescue/turnaround – capital for companies in crisis or for purposes of re-

structuring; 

6) replacement capital – a secondary public offer involving purchase of 

shares from another investor or in order to reduce debt of equity capital 

(gearing) by refinancing or debt; 

7) buyout – normally takeover of part or most of shares, which usually im-

plies ownership changes; it applies to investment in more mature enterpris-

es with detailed business plans in order to finance consolidations, takeo-

vers, restructuring and division into branches; financing of expansion by a 

number of buyouts is referred to as buy and build strategy. 

 

The process of investing PE/VC funds ends when a company is floated or 

the capital is de-invested otherwise (including management buyouts, liquida-

tion/ redemption, financial investor, strategic investor). 

                                                
8. Central and Eastern Europe Statistic 2010, An EVCA Special Paper, 2011: 36. 
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3.3. ADVANTAGES AND DISADVANTAGES  

 
Awareness of advantages and drawbacks of financing by venture capital 

funds should be the starting point for decisions made by an entrepreneur in 

respect of continuing cooperation with a given VC fund. Key advantages of 

VC usually include:
9
 

 the possibility of realizing even very risky projects without adequate secu-

rity that would be required by, for instance, banks. This is often the only 

way to carry out a high-risk undertaking as early as in the phase of product 

or service design or company foundation, 

 the nature of committed capital – resources obtained from venture capital 

funds increase equity capital of a company. This means that the business is 

not under the obligation to repay this financing and, additionally, is not ex-

posed to any financial costs. The change of balance sheet structure does 

not therefore have any adverse impact on a company's financial ability to 

contract further liabilities, 

 both small and large businesses are able to obtain VC financing. An inno-

vative yet practicable idea and appropriate qualifications of management 

team are more important than size of a business. One could say that, from 

the perspective of a bank, innovation is tantamount to uncertainty and risk 

whereas, to a venture capital fund, it may prove a factor improving chances 

of a spectacular success, 

 high-risk funds avoid unnecessary formalities and the cost of preparing 

needed documentation is reduced as a result. Funds are often even in-

volved in preparations of the documentation needed to assess profitability 

of an investment. Thus, access to capital may be considerably quicker than 

in the case of a classic bank credit,  

 Added value may be derived in the form of know-how that a fund will con-

tribute. Extensive knowledge and a range of contacts of fund managers 

cannot be overestimated and help to overcome problematic situations. This 

is of paramount importance to many companies in the high technology sec-

tor, where business ideas are often proposed by young experts on project 

technologies who lack experience or knowledge of project management, 

 boost to the company image – presence of venture capital fund representa-

tives on supervisory and sometimes even management boards can boost 

image of a company by improving its reliability to commercial partners. 

Changes in a management may also improve corporate culture of an organ-

ization. The awareness that financial standing and feasibility of business 

                                                
9. J. Grzywacz, A. Okońska (2005) Venture Capital and Capital Requirements of Small and 

Medium-Sized Enterprises, pp. 154-157, Warsaw: SGH, and A. Wolak-Tuzimek (2010) "De-

velopment of Venture Capital Funds in Poland" in: E. Urbańczyk (ed.) Capital Costs and 

Sources of Enterprise Financing, p. 186, Szczecin: Research Publications No. 636, Finances, 

Financial Markets and Insurance No. 36. 
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undertakings have been verified by a VC fund much more thoroughly than 

in credit procedures plays a considerable role as well,  

 an investor's assistance facilitates obtaining of debt capital needed to fi-

nance investments. A fund not only adds credibility to a project but is also 

able to support an enterprise in its negotiations with a bank, 

 a range of essential company information which would have to be dis-

closed and made available, also to competitors, in a public offer, can be 

kept confidential. Where businesses are planning to expand, the require-

ment to disclose investment or strategic plans may prove unacceptable, 

 venture capital funds are not interested in regular profits (e.g. dividend) but 

in profit reinvestment to boost development of a business and the resultant 

increase of its share value,  

 thorough monitoring of a company's operations by a venture capital helps 

to identify promptly any threats and introduce modifications to operational 

plans.  

 

Venture capital is a long-term capital. Investments are envisaged for years, 

they usually remain in an enterprise for 3 – 7 years. A venture capital fund is a 

flexible and experienced investor who thinks in the long term and realizes suc-

cess comes after a long time, even in spite of short-term difficulties. Despite a 

range of advantages, venture capital funds also suffer from certain drawbacks 

which an entrepreneur should know and consider when analyzing benefits of 

using this type of capital. 

 

Fundamental disadvantages of financing corporate growth by venture capi-

tal funds normally comprise:
10

 

 it is an expensive form of investment financing in the market – funds ex-

pect a return on their invested capital which is much higher (20-30%) than 

costs of bank crediting (10%), 

 profits and power must be shared – partial loss of control over a business 

and the awareness that management is monitored and verified entails a 

negative perception in many entrepreneurs,  

 lower share valuation than in a public offer, 

 capital commitment of venture capital funds is limited in time. Detailed 

description of leaving the business in an agreement will help to prevent a 

fund withdrawing from an investment too early. 

 

Enterprises may derive a range of benefits from cooperation with venture 

capital funds which are experienced business partners with extensive 

knowledge, contact base, and great capital resources. One should always re-

member, however, to study policies of a given VC fund when seeking financ-

                                                
10. A. Okońska, J. Grzywacz (2005) Venture Capital…, Ibidem, pp. 154-159; W. Przybylska-

Kapuścińska, M. Mozalewski (2011), High-Risk Capital, Warsaw: PWE, p. 54. 
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ing. An investment agreement between both partners should also be examined 

in detail. It is recommended that an enterprise be actively involved in its draft-

ing.  

 
3.4. PE/VC MARKET IN POLAND AGAINST THE BACKGROUND 

OF CENTRAL AND EASTERN EUROPE 

 
Development of high-risk capital market both in Europe and the United 

States dates back to 1920s. The delayed development of this type of financing 

in the European compared to the American market is a result of considerable 

state interventions aimed at economic reconstruction after the Second World 

War, which significantly restricted the role of the free market and impeded 

growth of independent investment mechanisms.
11

 British and French markets 

are key centers of VC in Europe. The Maastricht Treaty (1992) laid the foun-

dations for the common market that supports harmonized and sustainable de-

velopment and economic competitiveness while maintaining low levels of un-

employment. Development of high-risk market in Europe is and has always 

been closely connected with actions of the European Union, which include 

introduction of a single currency, structural shifts in the economy and growing 

numbers of mergers and takeovers in order to boost competitiveness of the Eu-

ropean economy.
12

 

 

Activities of equity investors in the Polish market began in the 1990s. 

Those funds were financed with public aid resources intended to develop the 

private sector (e.g. Polish-American Enterprise Fund) or private funds (e.g. 

Invesco). Two funds undertook investment operations in 1990: Polish-

American Enterprise Fund and the Danish Fund for Central and Eastern Eu-

rope. The Society for Socio-Economic Initiatives was initiated next year and, 

in 1992, Care Small Business Assistance Corporation of the US, the Coopera-

tion Fund, Foundation for Development of Polish Agriculture, and the Euro-

pean Bank for Reconstruction and Development. Investor interest intensified 

in mid-1990s and such organizations as Polish Private Capital Fund (I and II) 

appeared, as well as Poland Investment Fund and Poland Growth Fund. Expe-

rience gained by Poland Partners led to establishment of Innova/98 and 

Innova/3. Funds were also created as part of the universal privatization pro-

gram (called National Investment Funds).
13

 

 

                                                
11. J. Węcławski (1997), Venture Capital…, Ibidem, pp. 191-200. 

12. W. Przybylska, M. Muzalewski (2011), High-Risk Capital, Ibidem, p. 192. 

13. A. Rosa (2009) "Venture Capital in Poland", Research Publications of Koszalin University 

of Technology, 2: 37-138. 
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The entities engaging in PE/VC investments in Poland can be roughly di-

vided into four main groups:
14

 

 specialist funds – take advantage of public aid or dedicated develop-

ment fund resources. Their objectives are usually specific (e.g. support 

for SME or building of infrastructure in a region, environment protec-

tion) and not always commercial, they have limited pools of financing, 

 regional and supraregional funds – chiefly take advantage of equity 

committed by private and institutional commercial investors and carry 

out ongoing investment operations in Poland. They realize commercial 

objectives and have considerable resources at their disposal, represent-

ing private individuals, international financial entities (e.g. banks, in-

surance companies, pension funds, special-purpose trust funds), institu-

tions, foundations, enterprises, international financial organizations, 

 international (including regional ad supraregional) funds which focus 

not on particular countries but rather products expected to bring high 

returns on capital. These are commonly subsidiaries of international 

commercial and investment banks, 

 entities which do not manage a particular fund but have access to in-

vestment funds from (private and institutional) domestic and foreign 

sources. 

 

Dynamic growth of high-risk capital markets in Central and Eastern Eu-

rope has been noted since countries in the region joined the European Union in 

2004.  

 

In 2010, €645m of PE/VC investment capital came to Central and Eastern 

Europe market, a more than 60% increase over the previous year (€400m). 

This is excellent performance when compared to the European market, which 

experienced a mere 13% increase of resources over 2009. This significant cap-

ital flow into Central and Eastern Europe funds is largely assigned to early 

stage and growth capital funds, which accounted for €108.9m and €158.4m in 

2010, respectively. This funding came chiefly from domestic sources – more 

than 66%, with 13% from other European and 4% from non-European 

sources. Government agencies invested the bulk of €376m, thus providing re-

sources for more than 50% of investments in Central and Eastern Europe in 

2010. 

 

Investment implemented in 2010 totaled €1.3bn, that is, approx. 3% of the 

overall value of investments across Europe, considerably (c. 50%) less than in 

the three preceding years, namely: 2009 – €2.4bn, 2008 – €2.5bn, and 2007 – 

€2.3bn (cf. Table 3.1). This was caused by absence of large buyout transac-

tions. 

                                                
14. J. Węcławski (1997) Venture Capital. A New Instrument of Enterprise Financing, War-

saw: PWN, p. 91. 
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Like in the three previous years, investments in 2010 were highly focused 

on largest countries in the region: Poland, the Czech Republic, Romania, the 

Ukraine, Bulgaria, and Hungary. The combined value of investments in these 

six countries accounted for 94% of all the investments in the region in 2010 

and 68% of enterprises financed by PE/VC funds compared to all enterprises 

in the region that year. 

 
Table 3.1. Venture capital investments in Central and Eastern Europe  

in 2007-2010 (€m) 
Country 2007  2008 2009  2010  

Bosnia and Herzegovina 0.46 4.2 6.3 0 

Bulgaria 563.4 90.5 185.2 82.2 

Croatia 7.2 100.9 28.2 12.5 

Czech Republic 182.4 434.5 1 385.8 193.2 

Estonia 36.3 14.9 4.5 25.5 

Hungary 214.7 476.1 213.6 65.0 

Latvia 23.7 63.1 0.99 5.3 

Lithuania 151.7 0 1.2 1.6 

Macedonia 13.5 0 14.4 0 

Moldavia 15.1 0 0 0 

Montenegro 0 25.0 0 0 

Poland 440.7 633.2 266.9 656.7 

Romania 318.1 289.4 220.9 119.1 

Serbia 105.7 8.4 0 13.2 

Slovakia 24.7 31.1 1.7 14.5 

Slovenia 1.5 2.8 79.1 6.9 

Ukraine 245.0 305.7 38.2 95.8 

Total Central and East-

ern Europe 
2344.0 2 479.9 2 447.0 1291.7 

Total Europe 71 445.0 52 674.8 23245.9 41231.9 

 Source: The author's compilation based on: Central and Eastern Europe Statistic 

2009, An EVCA Special Paper, 2010, p. 11; Central and Eastern Europe Statistic 

2010, An EVCA Special Paper, 2011, p.11. 

 

Poland was the largest high-risk capital market in the region of Central and 

Eastern Europe in 2010, with more than a half of the resources, i.e. €657m, 

invested there. This corresponded to more than a doubling of the investment 

value over the previous year. The Czech Republic (€193m), Romania 

(€119m), and the Ukraine (€96m) ranked next. The Czech Republic, leader of 

the ranking a year before, suffered from a dramatic fall of the investments 

from €1386m in 2009 to €193m in 2010, i.e. by 86%. This is due to scarcity of 

major transactions, concluded partly in enterprises located in the Czech Re-

public and partly abroad. 

 

In 2009, Poland failed to take full advantage of its leading status in the 

PE/VC market in Central and Eastern Europe. Analysis of the proportion of 

private equity investments to GNP value was unfavorable in the case of Po-
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land. The ratio reached 0.241% for Central and Eastern Europe and 0.186% 

for the entire Europe in 2009. In Poland, the ratio amounted to 0.089% in 

2009. This high value for Central and Eastern Europe when compared to Eu-

rope as a whole (over 30%) was a result of particularly high investment levels 

in the Czech Republic combined with a dramatic drop of investment value in 

the remaining European countries due to the financial and economic crisis. In 

2010, the ratio fell significantly to 0.119% in Central and Eastern Europe 

while it climbed to 0.314% for the entire Europe. It reached 0.192% in Poland, 

owing to a very high value of investments there. 

 

Venture capital investments in Central and Eastern Europe focused on 

management buyout transactions and growth investments (51% and 41% of 

the total, respectively). Venture capital funds invested €65.5m in 58 European 

companies, which constituted 5% of all investments in Central and Eastern 

Europe. That value rose by 40% over 2009, which was occasioned by higher 

values of seed and start-up investments. In 2010, more businesses were fi-

nanced by venture capital funds – 58 over 36 a year before. The number of 

enterprises grew most rapidly at the start-up stage (42%) – cf. Table 3.2. 

 
Table 3.2. Venture capital investments in Central and Eastern Europe  

as per stage of the investment in 2007-2010 

Specification 
Amount of investment (€ m) Number of companies 

2007 2008 2009 2010 2007 2008 2009 2010 

Seed 3.29 4.31 0.5 3.4 7 12 3 12 

Start-up 22.50 27.12 10.54 27.4 33 48 19 33 

Venture – 

later stages 

68.52 94.41 35.93 34.7 42 49 15 13 

Total Ven-

ture 

94.31 125.83 46.93 65.5 81 108 36 58 

Source: the author's compilation based on: Central and Eastern Europe Statistic 2009, An 

EVCA Special Paper, 2010, p. 13. Central and Eastern Europe Statistic 2010, An EVCA Spe-

cial Paper, 2011, p. 17. 

PE/VC capital investments in Poland in 2007-2008 concentrated on man-

agement buyout transactions, which accounted for approximately 80% of the 

value invested in Polish enterprises. 14% of the private equity financed growth 

of Polish businesses while 5% of the investments were associated with venture 

capital, that is, early stages of development.  

 

The year 2009 was markedly, and adversely, different in respect of in-

vestment value and structure than the preceding years. Buyouts totaled €198m, 

that is, 74% of all PE/VC investments and above 2.5 times less than the year 

before. Financing of business growth amounted to €62m, or 23% of the com-

mitted resources. Investments at early stages of development fell from €50.4m 

in 2008 to €0.63m in 2009. No seed or start-up investments were noted in the 
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venture capital market while investments at later stages of a venture fell dra-

matically. 

 

The year 2010 restored positive growth trends. Funds invested in 44 Polish 

companies reached €656.8m. Like in the earlier years, most (79%) invest-

ments involved buyouts of mature businesses. €2.56m, or 0.4% of the total, 

was assigned to venture capital investments. No seed investments were under-

taken while financing for start-up and later stages increased to €1.3m (cf. Ta-

ble 3.3). 

Table 3.3. Division of investment with regard to stages of business development 

in Poland in 2007-2010 (€m) 

Specification 2007 2008 2009 2010 

Seed 2.5 4.0 0.0 0 

Start-up 3.3 10.7 0.0 1.3 

Venture – later stages 40.3 35.7 0.63 1.3 

Total venture  46.1 50.4 0.63 2.56 

Financing of growth 96.8 73.5 61.6 114.5 

Restructuring 1.3 0.07 6.1 3.1 

Refinancing 8.1 0.0 0.09 16.1 

Buyouts 288.5 509.3 198.6 520.5 

Total 440.7 633.2 266.9 656.8 

Source: the author's compilation based on: Central and Eastern Europe Statistic 2009, An 

EVCA Special Paper, 2010 EVCA Yearbook 2011, and Polish Private Equity Associa-

tion, website resources http//:www.ppea.org.pl. 

As far as the industry structure of PE/VC investments in 2010, the funds 

were mostly interested in production and distribution of consumer goods, 

where more than 40% of the overall invested resources were targeted – 

€275.2m. No investments in chemical, materials, energy or raw materials were 

noted (cf. Table 3.4). 

 

According to EVCA, high-risk funds withdrew from 55 companies and 

sold shares at an initial value of €300m in 2010. This marks a considerable 

growth of disinvestment over two previous years, when the trend had been 

diminishing as to both value and number of withdrawals (2009 - 38 enterprises 

and €132m) 

 

In 2010, equity funds left 19 Polish businesses and sold shares at the initial 

value of €79m. Liquidation (write-off) of companies (€36.4m or 46% of all 

withdrawals) was the most common method of disinvestment. Sales to man-

agement groups ranked next, involving 26% of de-investments (€20m) (cf. 

Figure 3.1). Sales to other venture capital funds totaled €13.2m, a significant 

rise since the preceding year (16.9% in 2010 compared with 2% in 2009). De-

investments prevailed in consumer goods (60%) and financial services (26%) 

sectors. 
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Table 3.4. Sectoral structure of PE/VC investments in Poland in 2010 (€'000s) 

Specification 

2010 

Invested 

sums 

Number of 

companies 

Production for businesses 42975 4 

Services for businesses 60647 1 

Chemical and materials 0 0 

Telecommunications and media 69246 7 

IT 6087 2 

Construction 1034 1 

Consumer goods – production and distribution 275241 11 

Consumer sector 91490 4 

Energy and raw materials 0 0 

Financial services 41834 5 

Medical, pharmaceutical and biotechnology 

sectors 
39014 6 

Real estate 1073 1 

Transport 28114 2 

Other 0 0 

Total investments 656,754 44 

 Source: EVCA Yearbook 2011: 273 

 

 

Figure 3.1. Structure of acquisition cost withdrawals in Poland  

in 2007-2010 (€m) 
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Source: the author's compilation based on: EVCA Yearbook 2010, 2011 
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VC investors in Poland are organized into Polish Private Equity Associa-

tion (PPEA) whose objective is to drive development of the sector and facili-

tate investments. Dynamics of the sector depend on a variety of factors, in-

cluding standards of enterprise culture, availability of capital, and legal regula-

tions. 
 

3.5. CONCLUSION 

 

Capital shortages are among principal barriers to development of enter-

prises in a market economy. Classical methods of financing, such as bank 

credits, issue of typical debt securities or shares are not available to a large 

number of enterprises, chiefly those at initial stages of their development.  

 

Lender's risk is high since required collateral or credit experience are not 

forthcoming and revenue is difficult to estimate. Private equity is a solution 

available to small and medium-sized enterprises. These are investments in 

non-public equity market which serve to generate revenue in the form of me-

dium and long-term profits from increased equity value. Venture capital funds 

are a variety of private equity and constitute sources of financing for enterpris-

es that exhibit high growth potential and innovative nature. 

 

Analysis of statistics concerning PE/VC investments in 2010 points to the 

following dependences: 

 private equity investments in Central and Eastern Europe totaled €1.3bn, or 

3% of all investments in Europe, 

 venture capital funds invested more than €66bn in 161 businesses in Cen-

tral and Eastern Europe, which corresponded to 5% of the overall invest-

ments in the region; resources were commonly invested at later develop-

ment stages, 

 PE/VC funds withdrew from 55 Central and Eastern European companies 

selling shares at an initial value of €300m, 

 Poland is the largest high-risk capital market in the region of Central and 

Eastern Europe,  

 value of investments realized in Poland amounted to 51% of the overall 

value of investments in the region (€657m),  

 Polish companies constituted 27% of all the undertakings financed by 

PE/VC in Central and Eastern Europe, 

 venture capital investments in Poland totaled €2.56bn, or 0.4% of all 

PE/VC investments in Poland, 

 Polish businesses in the sector of goods manufacturing and distribution 

gained €257.2m, i.e., over 40% of the invested resources, 
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 PE/VC funds withdrew from 19 Polish companies selling shares at an ini-

tial value of €79m. Liquidation (write-off) of companies was the most 

common method of disinvestment – more than 46% of all withdrawals). 

 

The future of the Polish PE/VC investment market will depend on a range 

of factors, including support for development of PE/VC funds (mainly small 

funds) and increased activity of domestic investors (chiefly pension funds and 

insurance institutions). 
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ABSTRACT 
 

 In the transition to innovation way of development of the majority of countries the level of 

competitiveness of this or that country determines not by a quantity of arable land and miner-

al resources, but by effective non-primary high-tech productions, well-developed infrastruc-

tures, qualified personnel and by continuous interaction between science and business. In this 

regard the one of features of Russian economic space – its heterogeneity and uneven devel-

opment – is particularly acute. The subjects of Russian are diverse by the level of innovative 

activity and the degree of development of regional innovation systems. One of the major tasks 

of the state is to create equal living conditions throughout the country, as well as overall eco-

nomic growth. The authors of this paper offer a solution of this problem by the example of the 

concept of the area of advanced development. The area of advanced development is a territory 

which forms the main contribution to the socio-economic development of regions. The institu-

tional design is carried out by the example of a specific region of Russian – The Urals Federal 

District. Each region includes one or more areas of advanced development, within which the 

hierarchy of developing institutions that determine the economic specialization of the territory 

can be distinguished. Having built such a hierarchy, as well as determine the stage of the life 

cycle of each of the basic institutions, we can forecast the development of the one or another 

area, and a region as a whole. Thus, the institutional model based on the concept of the area 

of advanced development developed by the authors of this paper can be used to solve the 

problem of uneven development of the territories at the level of a particular region, country as 

a whole and at the level of the unity of several countries. 

 

Key words: the area of advanced development, developing institutions, region development, 

institutional design, the institutional hierarchy, the institutional atlas. 

JEL R58 

 

4.1. INTRODUCTION 

 

In recent years, more and more talk about the transition of the majority of 

countries including Russia on innovative way of development, which is char-

acterized by the leading role of the knowledge and high-tech sectors. As nu-

merous studies show this process is slowed down by a set of institutional, so-

cial, infrastructural and other barriers to overcome which is possible due to the 

formation of the effective system of developing institutions. 

 

Today adherents of institutional economic theory have reached significant 

results: from the prediction of the transactional national economic sector de-

velopment to understand the nature of developing institutions and the evolu-

                                                
1. Investigation is supported by the Russian Foundation for Basic Research; grant N 10-06-

96004. 
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tion of economic institutions (T. Veblen, C. Gianella, T.Hobbes, Ch. Johnson, 

E. Durkheim, J. Commons, W. Mitchell, D. North, S.O’Riain, G. Hodgson, T. 

Eggertsson, E. Balatsky, V. Grebennikov, B. Zotov, R. Kapeluyshnikov, G. 

Kleiner, V. Makarov, A. Nesterenko, A.Oleinik, V. Polterovich, A. Shastitko, 

ect.). 

 

At the same time, there is no single approach to defining and analyzing the 

essence of the notion of institution in the world literature. Also the following 

questions remain unclear: the nature and degree of the influence of economic 

practices on the formation of the institutional economic structure and the rela-

tionship between institutions of different levels. The future competitiveness of 

new institutional structure depends on how quickly and accurately it will fit 

into the previous established institutional conditions at the territory of a dis-

trict, region or a country. 

 

The authors of this paper propose to solve these questions together with 

problems of uneven development of economic systems by the model of insti-

tutional atlas2. At this paper the institutional atlas using will be shown on the 

example of the territories selected by the Government of Russian Federation, 

and received the name of the areas of advanced development. 

 

The aim of this paper is the modeling of institutional development of re-

gion economic system on the example of the areas of advanced development 

of the Urals Federal District of Russian Federation. This approach can also be 

adapted to solve the problems of uneven development in other regions, coun-

tries and its associations. 

 

4.2. ESSENCE OF DEVELOPING INSTITUTIONS 

 

There are a lot of approaches to interpretation the notion of institution: as 

“a stereotype of though”,
3
 as “a set of legal norms and informal rules”,

4
 as 

“functional and organizational form of collective activity”,
5
 as “rules of the 

game”
6
 and etc. 

 

                                                
2. Popov, E., (2011) Institutional Atlas, Atlantic Economic Journal., 39 (4): 445-446.  

3. Veblen, T. (1898) "Why is Economics Not an Evolutionary Science", The Quarterly Jour-

nal of Economics, 12(4): 373-397. 

4. North, D. (1990) Institutions, Institutional Change and Economic Performance, Cambridge: 

Cambridge University Press. 
5. Commons, J.R. (1931) “Institutional Economics”, American Economic Review, 21: 648-

657. 

6. North, D. (1989) “Institutions and Economic Growth: An Historical Introduction”, World 

Development, 17(9): 1319–1332. 
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According to the authors of this paper the Veblen’s interpretation of insti-

tution is more complete, concise, succinct and simple: the institution is a well-

established rule of agent interactions. 

 

This approach forms the basis of the following definition: the developing 

institution is a well-established norm of agent interactions, the result of which 

is to change the system state.
7
 This definition of developing institution as a set 

of norms and rules corresponds to the views of the majority traditional and 

modern institutionalizes (Veblen 1919, Hodgson 2006, Popov 2007). In this 

case, different organizational structures, which contribute to resources distri-

bution in favor of developing projects, will be a special case of developing in-

stitutions. The approach allows a deeper look at the processes of institutional 

interactions between economic agents within a single economic system – re-

gion, industry, country. 

 

Change of the system possible as in a positive way, its progress and evolu-

tion, transition in a more perfect state, and in the negative – a gradual de-

crease, reduction or loss of the positive qualities, regression, degradation of 

the system, its decline. 

 

In this regard, developing institutions may be divided into two categories: 

- The institutions of regressing development – institutions leading to a de-

cline of the system, that return the system back to the outdated forms and 

structures; 

- The institutions of advanced development – institutions which are catalysts 

of a system progress, stimulate its evolution. 

 

The essence of these categories can be schematically explained using Fig-

ure 4.1. Imagine that we have studied the system is placed on a horizontal axis 

coordinates in the “zero” (the point of origin). Then the positive direction of 

coordinate axis corresponds to the development of the system, the negative – 

system degradation. Changing the position of the system on this axis is influ-

enced by developing institutions: institutions of advanced development shift 

the system in the positive direction, institutions of regressing development – in 

the negative. 

 

Indicators that signal the direction of change of the system may be parame-

ters that describe the main characteristics of the studied system. For example, 

if as of the system to take the state, then the signal parameters can be the gross 

domestic product, the gross national product, the unemployment level, the rate 

                                                
7. Popov, E., Vlasov, M., Zubareva, M. (2011) “Developing Institutions of Knowledge Econ-

omy”, Proceedings of the 12th European Conference of Knowledge Economy, pp. 789-801, 

University of Passau, Germany. UK: Academic Publishing Ltd. 
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of inflation, index of mortality / fertility, index of technological development, 

the level of education of the population, etc. 

 
 Figure 4.1. Directions of change of the system by the influence of institutions 

 
 

It is possible to create an aggregate index that includes all parameters that 

describe the main features of the system, depending on the specifics of the sys-

tem as well as the aims and objectives of the study. An aggregate index allows 

determining the direction of the system change (development or degradation) 

and this in turn will signal what type of institutions was the most effective at 

this or that situation, that is, the influence of what type of institutions had a 

significant impact on the system at a given time and conditions. 

 

4.3. REGION DEVELOPING INSTITUTIONS 

 

According to the provisions of the institutional theory the institutions as a 

set of norms and rules may have a hierarchy. The interaction of institutions of 

different levels creates the total institutional system specific to the communi-

ty.
8
 

 

Thus with regard to the socio-economic system of Russia there are several 

levels of developing institutions: Federal developing institutions; Region de-

veloping institutions; Municipal developing institutions; Firm developing institu-
tions. 

 

The region developing institutions are the most interesting in terms of their 

learning because of its central position in the hierarchy (Figure 4.2). On the 

one hand, the institutions of different regions have their specific features (un-

like the federal institutions that are uniform throughout the country), on the 

other hand, the region developing institutions serve as the basis for the institu-

tions of a lower level of the hierarchy (municipal and firm institutions). In this 

connection, the regional economic system is dual in its position: it is one of 

many, and at the same time, one of a kind. 

 

                                                
8. North, D. (1990) Institutions, Institutional Change and Economic Performance, Cambridge: 

Cambridge University Press. 

System development System degradation 
0 + - 

Institutions of advanced development Institutions of regressing development 
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Thus, the object of the present research is a regional system. It should be 

noted that the area of research of developing institutions at this paper is lim-

ited by the socio-economic sphere in the region. 

 

Figure 4.2. The levels of developing institutions 

 
In this regard, the authors give the following definition: the region devel-

oping institution is a well-established norm of agent interactions, the result of 

which is to change the regional system state. 

 

Change of the region socio-economic system is also possible in two direc-

tions: in a positive and in the negative way. And therefore it is necessary to 

distinguish the following: 

 The institutions of region regressing development – institutions leading to 

a decline of the regional system, to a situation which is characterized by the 

deterioration of basic socio-economic indicators, the growth of social tension 

and technological backwardness; 

 The institutions of region advanced development – institutions that pro-

mote economic growth in the region, which are catalysts for its innovative ac-

tivity and welfare growth. 

 

The indicator, which signals about change directions of the regional sys-

tem, should include indicators describing all of its subsystems:
9
 

- socio-demographic subsystem; 

- financial and economic subsystem; 

- natural and ecological subsystem; 

- legal and administrative subsystem; 

- industrial and technological subsystem; 

- political subsystem. 

                                                
9. Popov, E. (2007) Evolution of minieconomical institutions, Moscow: Nauka, pp. 542. 
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The quality of life index satisfies this condition more fully. It is an aggregate 

index of the quality of life of the territory. 

 

The quality of life is a socio-economic characteristic of the level of con-

sumption of goods and services and satisfaction of man's spiritual needs. The 

quality of life also includes health, longevity, ecological conditions of the en-

vironment and etc.
10

 

 

It is necessary to distinguish the category of the quality of life of the close-

ly related category of the standard of living.
11

 The standard of living is an in-

dicator that reflects the people's welfare; it focuses on the calculation of in-

comes and the degree of satisfaction of basic human needs (food, clothing, 

shelter, medicines, etc). In comparison, the index of the quality of life - is a 

broader measure that includes an assessment of the welfare of the citizens and 

a set of parameters of satisfaction of different needs (health, welfare, transport, 

communications, the availability of cultural institutions and others).
12

  

 

Sometimes the human development index developed by United Nations is 

used as an indicator of the quality of life.
13

 It is calculated as the arithmetic 

average of three indexes: the index of life expectancy at birth, index of educa-

tional attainment and GNI per capita. However, the main problem of this index 

is its weak universality. On the one hand, it allows conducting research in 

most countries and territories because of the widespread availability of a lim-

ited number of indicators. But on the other hand, each country has its specific 

features and so the index is not able to adequately reflect the degree of devel-

opment of a particular society. 

 

There are a lot of approaches to measure the quality of life index of the ter-

ritory.
14

 According to the approach developed by the Independent Institute for 

Social Policy at 2005, this index includes the following blocks:
15

 

 

                                                
10. Nussbaum, M, Sen, A. (1993) The quality of life, Oxford University Press. 

11. Nardinelli C. “Industrial Revolution and the Standard of Living”, The Concise Encyclope-

dia of Economics, (http://www.econlib.org/library/Enc/IndustrialRevolutionandtheStandard 

ofLiving.html). 

12. “The quality of life of Russian regions: assessment methodology”, The Institute for Re-

gional information, 2010 (http://inreginfo.ru/upload/analitika/index_kachestva_zhizni.pdf). 

13. The Human Development Approach and People with Disabilities, The United Nations 

(www.un.org/disabilities/documents/idpd/idpd2011_hdr.ppt). 

14. Human Development Reports, United Nations Development Programme 

(http://hdr.undp.org/). 

15. The Social atlas of Russian regions, the Independent Institute for Social Policy 

(http://atlas.socpol.ru/indexes/index_life.shtml). 

http://www.econlib.org/library/Enc/IndustrialRevolutionandtheStandard%20ofLiving.html
http://www.econlib.org/library/Enc/IndustrialRevolutionandtheStandard%20ofLiving.html
http://inreginfo.ru/upload/analitika/index_kachestva_zhizni.pdf
http://hdr.undp.org/
http://atlas.socpol.ru/indexes/index_life.shtml
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- Income; 

- Poverty and inequality; 

- Unemployment and the use of labor; 

- the dynamics of demographic processes; 

- Education and training; 

- Health and food; 

- Conditions of human settlements, infrastructure, communications; 

- Resources and the natural environment; 

- Culture, social relationships and family values; 

- Political and social stability and security; 

- Political and civic institutions (democracy and participation). 

This approach takes into account the most complete list of the components of 

quality of life, used in international comparisons and national assessments in 

developed countries. 

 

Thus the quality of life index is a composite index, which characterizes all 

of the components of the system (subsystems), and so it can be used as an in-

dicator that signals the change directions of the system. 

 

It is advisable to give the following definition of previously identified de-

veloping institutions: 

- The institution of advanced development - is a well-established norm of 

agent interactions, the result of which is to change the regional system state 

in the direction of improving of the quality of life; 

- The institution of regressing development - is a well-established norm of 

agent interactions, the result of which is to change the regional system state 

in the direction of deterioration of the quality of life. 

 

From these definitions the institutions of advanced and regressing devel-

opment operate in different directions (Figure 4.1). However, the same institu-

tion can act as an institution of advanced and as an institution of regressing 

development at different times and upon the occurrence of special conditions. 

For example, the institution, formed in order to create a positive impact on re-

gional development, may be ineffective and so it may be transformed to the 

institution of regressing development with its negative consequences. 

 

These special conditions include the following factors related to all system 

components: socio-demographic, financial, economic, ecologic, legal, indus-

trial, technological and political factors. These factors affect the efficiency of 

the developing Institution. Thus, the developing institution is effective (and so 

it is the institution of advanced development
16

), if it is able to it to function 

                                                
16. It should be noted that a priori the original purpose of the institutions, formed naturally or 

artificially, is to provide a favorable impact on the welfare of the population and overall eco-

nomic growth. 
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and achieve the objectives of its establishment while under the influence of 

these factors. The criterion of efficiency / inefficiency of region developing 

institutions are improving or deterioration of the quality of life. 

 

In addition to these factors the efficiency of the developing institutions 

system is influenced by its ability to adapt to existing institutional conditions. 

 

4.4. INSTITUTIONAL ATLAS
17

 

 

Evaluation of the functioning of development institutions, analysis of the 

degree of its elaboration and establishment of mechanisms to control institu-

tions made their representation possible in the form of a single institutional 

framework with clearly defined hierarchical links. This structure may take the 

form of institutional atlas, acting at both country and regional level. 

 

In this paper the institutional atlas is a summary classification of institu-

tions, which combines several types of systematization of these institutions by 

various criteria: place of appearing, sphere of knowledge, management func-

tions and spheres of activity. 

 

On the place of appearing the authors emphasized endogenous institutions, 

which appeared inside analyzing object (analyzing economic system), and ex-

ogenous institutions, which formed outside. 

 

Institutions distinguish by the criterion of the sphere of knowledge: 

 social institutions responsible for social development (medicine, health, 

education, social protection, etc.), 

 technological institutions that regulate a technological development of a 

region (science, industry and technology development), 

 economical institutions the aim of which is supporting of region economic 

development, 

 political institutions that regulate a development of a region political 

sphere, namely management system, political activity of citizens, legal 

protection of the population and etc. 

 cultural institutions responsible for culture development of a region, 

 ecological institutions the aim of which is maintaining of a region ecology 

equilibrium on the optimum level. 

 

On the management functions the authors emphasized developing institu-

tions of planning, organizing, incentive and control. On spheres of activity we 

                                                
17. Popov, E., Vlasov, M., Zubareva, M. (2011) “Developing Institutions of Knowledge 

Economy”, Proceedings of the 12th European Conference of Knowledge Economy, pp. 789-

801, University of Passau, Germany. UK: Academic Publishing Ltd. 
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divided institutions on the institutions of producing, distributing, using and 

merchandizing. 

 

The above-mentioned criteria form the Atlas of Region Developing Insti-

tutions, in which they presented in the certain order (Figure 4.3). 

 

Figure 4.3. The Model of the Atlas of Region Developing Institutions 

 
 

Analyzing the presence or absent this or that block of the institutional atlas 

and the degree of its elaboration we can concluded about the ability of the sys-

tem of region developing institutions to fit into the existing institutional 

framework and as well as to replace the current system of region developing 

institutions. 

 

In this work we attempt to institutional model of economic institutions of 

region development, which is caused by one of the features of Russian eco-

nomic space – its heterogeneity, and uneven development. 

 

4.5. THE CONCEPT OF THE AREAS OF ADVANCED DEVELOP-

MENT 

 

One of the major tasks of the state is to create equal living conditions 

throughout the country, as well as overall economic growth. In connection 

with what the role of the territorial aspects of the socio-economic development 

in Russia is increasing now. This is due to regional disparities, which appeared 

particularly acute in recent decades. 
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Russia is a country with historically established socio-economic differenti-

ation, which determines the following: 

- Various possibilities for regional economic development; 

- Variation of the basic set of political, social and legal rules that regulate 

the region economic activity; 

- Various agreements between economic agents of a particular region, which 

regulate the ways of their competition and /or cooperation. 

 

These features determine the fact that, firstly, the emerging system of de-

veloping institution is two-tier system, and, secondly, there are different vari-

ants of the creation of region developing institutions. 

 

There are two following basic approaches to region institutional develop-

ment. The first approach tends to “equalize the differences” and suggests the 

working-out of positive development scenarios for each region including the 

attraction of investors and an additional “injection” of the capital. Undevel-

oped regions are supported by subsidies of more developed regions, which 

lead to a smoothing of disparities. This approach was the main in a regional 

policy of Russian Federation for many years. 

 

The second approach is the opposite. The equalizing principle is absent; 

the emphasis is placed on the support of advanced breakthrough projects that 

are catalysts for a region growth. This approach was the basis for a new strate-

gy for regional development in Russia and was reflected in the concept of the 

areas of advanced development.
18

 However the task of completely away from 

the equalization policy is not intended for Russia because of its areas variety 

and huge territorial scope. The main aim of the new strategy for regional de-

velopment is a balance of socio-economic region development, which is char-

acterized by a decrease the level of life quality differentiation by overcoming 

infrastructural and institutional constraints to promote regional development. 

In this case the constraint is the cessation of artificial containment of strong 

regions development in order to prevent imbalances in comparison with the 

weaker regions. 

 

This approach is known as the theory of polarized growth (growth points) 

formulated by French economist Francois Perroux in the early 1950s.19 The 

idea of growth poles was further developed by J. Boudeville, E.Hoover, 

P.Pootie, J.R. Lasuen. The essence of this concept is the consideration of ine-

quality as a key factor of an economic development. According to this concept 

                                                
18. The strategy of innovative development of the Russian Federation until 2020. December 8, 

2011 (http://mon.gov.ru/dok/akt/9130). 

19. Darwent, D. (1969) "Growth poles and growth centers in regional planning-a review”, 

Environment and Planning, 1: 5-32. 
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the dynamic sectors stand out among the branches of the economy. They stim-

ulate the surrounding areas development, representing “a growth poles”. The 

concentration of them at this or that territory leads to the formation of devel-

opment centers. Such centers can be developed as a spontaneous and purpose-

ful by the optimal placement of the respective companies and create the favor-

able conditions for their activities with the help of state investment in infra-

structure, grants, benefits, etc. When the acceleration of the development of 

region leading industries was its further development takes place automatical-

ly, that is, by the influence of the mechanism of market economy (because of 

the growing demand for manufacturing and other services).
20

 

 

Thus the existence of inequality leads to economic leaders and subordi-

nates economic units (peripheral). As a leader may be an enterprise or industry 

and a region as a whole (or a set of growth points – an area of advanced de-

velopment). 

 

Based on the fact that all economic units are interdependent, a point of 

growth and peripherals linked the flow of information, capital, labor force at 

any spatial level that is the growth momentum is transferred to secondary 

branches through the market linkages and the geographic periphery. The con-

centration of economic space (the concentration of infrastructure, population 

and firms) is reduced by decreasing the zone of influence. Around the selected 

growth point (an industry or leading enterprise) the area of advanced devel-

opment is formed. This area has indicators which are developing rapidly in 

comparison with that of other regions. 

 

In the broad sense the areas of advanced development are the territories 

forming the main contribution to the region socio-economic development as 

well as determine its specialization, based on the level of its competitiveness, 

potential, internal and external factors and markets.
21

 Expanding of the influ-

ence of such areas contributes to development of related industries (transport, 

trade, service, ect), raises the region's economy to a higher level of its devel-

opment. Each region includes one or more areas of advanced development. 

 

But the area of advanced development will be “advanced area” only if the 

institutional model of the territory will be effective that is if the formed institu-

tional structure will fit into the existing social, demographic, financial, eco-

nomic, ecologic, legal, administrative, technological and political frameworks. 

Otherwise the area of advanced development is transformed into the area of 

regressing development, which will lead to corresponding consequences. 

 

                                                
20. Granberg A. (2001) Fundamentals of the regional economy, Moscow. 

21. Gerasimova B. (2002) The Regional economy: organizational and economic mechanism of 

management of resources of the region, Tambov. 
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Figure 4.4. The areas of advanced region development 

 
 

So it is possible for the model of institutional atlas to be an "ideal model". 

Overlay of this “ideal model” onto the institutional structure of the area will 

provide an opportunity to see the "gaps" of the institutional structure of this 

area. Correct removal of the detected “gaps” ensures more effective function-

ing of the institutional structure, what will allow to fit it into the existing insti-

tutional framework and as well as to replace the outdated current system of 

region developing institutions. 

 

Figure 4.5. The hierarchy of the institutions of advanced development 

inside the area of advanced development 

 
The institutional structure of the areas of advanced development is charac-

terized by distinct hierarchical relationships (Figure 4.5). A specific set of the 

institutions of advanced development corresponds to each area of advanced 

development. A set of institutions includes the base institution (leading) with 

the greatest influence on the direction of region development, Institutions of 

the second level with less impact on the social-economic region state, Institu-

tions of the third, fourth level, etc. Thus a whole hierarchy of advanced devel-
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oping institutions organized according to their impact on the development of 

the analyzed area. 

 

Figure 4.6. The life cycle of the institution 

 
Since every institutional change can be regarded as a kind of innovation, it 

means that is possible to use the life-cycle model of innovation for institution-

al change.
22

 Thus each institution goes through several stages in its develop-

ment in process of time and under the influence of various factors: introduc-

tion, growth, maturity and decline (Figure 4.6). Therefore, a basic institution at 

the stage of the maturity may be substituted by a nonbasic institution at the 

stage of growth. It is the process of changing of the basic institutions of ad-

vanced development, which in turn will lead to a change in the dominant in-

dustries of the area of advanced development and so to a change of its special-

ization. 

 

Figure 4.7. Map of the areas of advanced development of Russia 

 
Thus it is possible to forecast the development of the area (or a region at a 

whole) by building such institutional hierarchy, as well as determining the 

stage of the life cycle of each of the basic institutions. 

                                                
22. Grantham, L.M. (1997) “The validity of the product life cycle in the high-tech industry”, 

Marketing Intelligence and Planning, 15: 4-10. 
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All of the territory of Russia is divided into many sections – areas of ad-

vanced development and their periphery (Figure 4.7). The authors of this pa-

per limit the research area by the study of the areas of advanced development 

of a specific region of Russian Federation – the Urals Federal District. 

 

4.6. THE URALS FEDERAL DISTRICT AS THE OBJECT OF 

RESEARCH
23

 

 

The Urals Federal District includes six subjects of the Russian Federation: 

Yamalo-Nenets Autonomous District, Khanty-Mansi Autonomous District, 

Tyumen, Sverdlovsk, Chelyabinsk and Kurgan Regions. The district territory 

is about 10.6 % of the territory of Russia; the population is just over 12 million 

people as of January 1, 2010 (8.7 % of Russian population). 

 

The Urals Federal District has a unique nature-resources potential, an in-

dustrial developed complex, powerful transport and energy infrastructures, 

high share of export, skilled labor, extensive network of educational and re-

search centers. 

 

At present, the Urals Federal District is one of the leading regions in the 

country on such indicators as gross regional product, the amount of fixed as-

sets and retail trade, capital investment, revenues for the country's budget sys-

tem. 

 

District economic structure has a strong industrial and raw-material orien-

tation - more than half of GRP accounts for extractive industries concentrated 

mainly in the Yamalo-Nenets Autonomous District and Khanty-Mansi Auton-

omous District. Agriculture in the economy of the region is 2.5%, construction 

- 7%, transport and communication - about 8%, trade - 15%. 

 

The leading position of the Urals Federal District at Russian economy pro-

vides by a high level of competitiveness of its economic system (the third 

place after the Far Eastern and Central Federal Districts. 

 

4.7. THE AREAS OF ADVANCED URALS DEVELOPMENT 

 

The important feature of the Urals Federal District is an exceptionally high 

degree of inter-regional differentiation of a number of important quality pa-

rameters of the socio-economic development. In connection with this there are 

five areas of advanced development are distinguished within the district (Fig-

ure 4.8): 

                                                
23. The strategy of innovative development of the Urals Federal District until 2020, October 

6, 2011( www.minregion.ru/upload/documents/2011/.../241011_1757_str.doc). 

http://www.minregion.ru/upload/documents/2011/.../241011_1757_str.doc
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1. The West Siberian area includes Yamalo-Nenets Autonomous District 

and Khanty-Mansi Autonomous District. It covers the most developed part 

of both districts where the major mining, transport and energy facilities are 

located. All the territory included in the area have good prospects for ad-

vanced development through involvement in the commercialization of new 

large deposits of hydrocarbons, the deepening of its degree of processing 

and the creation of energy infrastructure, despite the high degree of its fa-

miliarity. The following institutions have become institutions of advanced 

development: the institutions of oil and gas, oil and gas processing, energy, 

forest products, institute of fisheries development and of scientific activity. 

2. The Ural Industrial area includes Tyumen, Sverdlovsk, Chelyabinsk and 

Kurgan Regions. It is located within the earlier developed area of the dis-

trict. It is the most difficult in forms of the combination of spatial organi-

zation and specialization. Advanced development will be provided by the 

concentration of the major financial, scientific and educational resources in 

the metropolitan district. The following institutions have become institu-

tions of advanced development: the institutions of engineering, metallurgy, 

chemical industry, energy, forest industry. Also the development of 

transport, logistics, research and innovation center, education and tourism 

expected. 

3. The Yamal Peninsula area is located at the northern part of Yamal Re-

gion. It is a perspective area. The territory of the area is located entirely 

above the Arctic Circle. The area significance for the Russian Federation is 

due to the importance of implementation of several projects to develop the 

gas and gas condensate fields of the peninsula and to creation of transport 

infrastructure. The institutions of oil, gas and gas condensate production 

are the institutions of advanced development of this area. 

4. The area of the Eastern slope of the Urals includes Yamalo-Nenets Au-

tonomous District, Khanty-Mansi Autonomous District and Sverdlovsk 

Region. It is a perspective area. Its development closely related to the im-

plementation of the project “Ural Industrial – Ural Polar”, which involves 

the construction of the railway, as well as the development of a significant 

number of mineral deposits (especially ore minerals). The following insti-

tutions have become institutions of advanced development: the institutions 

of extraction of mineral resources and the institution of transport and logis-

tics systems. 

5. The South Ural Agricultural area includes Kurgan, Tyumen and Chel-

yabinsk Regions. It is a perspective area. The separation of this area is due 

to its climatic conditions and the concentration of agricultural production 

capacity. The following institutions have become institutions of advanced 

development: the institutions of agricultural production and processing and 

the institution of transport and logistics systems. The transport and logis-
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tics infrastructure development plan in the southern part of the area on the 

border with Kazakhstan. 

 

Figure 4.8. The map of the areas of advanced development of the 

Urals Federal District 

 
 

Thus, each of these areas has a specialization and a specific purpose in the 

integrated region development of the country. The institutional structure of the 

area is consists of the developing institutions that correspond to the industry 

specialization of the area. The institution efficiency affects to the fact that the 

analyzed area will match to its name of "the area of advanced development" 

and stimulate region economic growth or not. 

 

Since each institution has its own life cycle, then the main specialization of 

the area will be change in process of time and under the influence of different 

factors: social, demographic, financial, economic, ecologic, legal, administra-

tive, technological and political. Direction of these changes will be reflected in 

the decrease or increase the value of the index of quality of life, which is the 

main criterion for the development or degradation of socio-economic region 

system. 
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4.8. CONCLUSION 

 

The following results were obtained in the course of the study: 

1. The authors of the paper gave following definitions: the institution of ad-

vanced development and the institution of regressing development. They 

are the well-established rules of agent interactions, the result of which is to 

change the region system state in the direction of improving / deterioration 

of the quality of life. 

2. The relationship between these institutions and the direction of the region 

economic system is shown. The institutions of advanced development en-

courage the system development, its evolution, and the institutions of re-

gressing development lead to a decline in the system. 

3. The quality of life index is proposed as an indicator of the direction of the 

socio-economic region development. 

4. The Atlas of Region Developing Institutions is proposed as a tool for insti-

tutional design of a regional system. In this paper the institutional atlas is a 

summary classification of institutions, which combines several types of 

systematization of these institutions by various criteria: place of appearing, 

sphere of knowledge, management functions and spheres of activity. 

5. The attempt of institutional design was carried out by the example of the 

areas of advanced development of the Urals Federal District of the Russian 

Federation. 
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ABSTRACT 

 
The aim of the paper is to answer the following questions: Does the NAIRU enable cor-

rect interpretation of the interrelationships between key economic variables in the contem-

porary market economy? What are the main advantages of using NDEGRI (Non-Decreasing 

Economic Growth Rate of Inflation) as a tool of macroeconomic analysis? The main conclu-

sion resulting from our research concerns limited usefulness of the NAIRU as a tool to de-

scribe the macroeconomic situation in the context of low and stable inflation rates when 

even major deviations of the actual unemployment rate from the natural one can be without 

any effect on the price behavior. In such a situation NDEGRI seems to be a more useful tool 

which more clearly defines the safe limits for demand stimulation.  

 

Key words: NAIRU, neutral inflation, Non-Decreasing Economic Growth Rate of Inflation 

(NDEGRI). 

JEL Classification Number: E31 E52, E58. 

 

5.1. PHILLIPS CURVE AND NATURAL UNEMPLOYMENT RATE 

 

One of the most important aspects of the discussion on the theoretical 

background of modern macroeconomic policy is the debate about the rela-

tionship between unemployment and inflation. The debate was triggered off 

at the end of the 1950s when A. W. Philips published a well-known article 

on the topic,
1
 which was later on developed by R.G. Lipsey.

2
 In this way the 

so-called Phillips curve entered the theory of economics. It depicts a non-

linear, negative, "stable" trade-off between the changes in the growth rate of 

nominal wage (the rate of inflation) and unemployment rate, confirming sim-

ilarity of the labor force market to the tangible goods market.
3
  

 

The course of the Phillips curve indicated that if unemployment grows, 

this growth is accompanied by more or less stable decline in the wage rate 

(prices) and vice versa. In some subperiods clear deviations from the long-

                                                
1. Phillips A.W. (1958) " The Relation Between Unemployment and the Rate of Change of 

Money Wage Rates in the United Kingdom, 1861-1957", Economica, November: 283-299. 

2. Lipsey R.G. (1960) "The Relation Between Unemployment and the Rate of Change of 

Money Rates in the United Kingdom, 1862-1957: A Further Analysis", Economica, Febru-

ary: 1-31. 

3. The course of the Philips curve resembles the demand curve.  
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term tendency were evident, however, it was believed that the deviations had 

a cyclical character and little importance was attached to them. At the same 

time A.W. Phillips discovered that at the unemployment rate of 5.5%, the 

wage growth stops to reveal a tendency towards change and so it reaches a 

stationary level.  

 

In the 1960s, Philips and Lipsey’s discovery of the relationship between 

inflation and unemployment resulted in an overwhelming number of differ-

ent types of studies whose aim was to verify its existence. Intensity of the 

debate was in proportion to the consequences that its potential outcome 

could have for both “Keynesian” economics which enjoyed its “golden age” 

then, and the less important in those days but growing in power “Chicago 

school of economics” with Milton Friedman as the leading figure. Had the 

trade-off between inflation and unemployment been confirmed, Keynes’ ad-

herents would have had to verify their key theoretical concept of stable eco-

nomic equilibrium at incomplete employment.
4
 On the other hand the “Chi-

cago school” representatives would have had to accept the view which re-

sulted directly from the Phillips-Lipsey model (and supported the Keynesian 

stance), that actually the state can choose freely between the levels of unem-

ployment rate and inflation rate, and that the choice in question can be effec-

tive and should be made by the state as it enables independence from the 

slow market mechanism adjusting wages to the number of jobs and conse-

quently leading to prolonged unemployment. To defend their point of view 

concerning stabilization policy (and in fact their negative assessment of the 

policy), the “Chicago school” representatives had to make an attempt to in-

terpret the Phillips curve anew. 

 

The chief argument against Phillips and Lipsey model used by the Chi-

cago school representatives was that the model did not take the difference 

between nominal and real wages, between expected and unexpected price 

changes into account.
5
 The objections became a hotbed of the burgeoning 

“rational expectations revolution”, which was to play a crucial role in the 

further development of the theory of economics and basically influence the 

assessment of effectiveness and usefulness of the state stabilization policy.  

                                                
4. At that time Keynes’ followers believed that actually the only instrument of taking the 

economy out of the deep demand shock is increasing the global demand by state expendi-

tures. However, the Phillips curve indicated that a decline in demand originally entailed 

higher unemployment, but this growth, owing to the limiting of wage growth eventually 

caused growth of the real amount of money, which in turn fostered the return of unemploy-

ment rate to the state of balance, conformable with the long-term rate of money supply 

growth.  

5. See: Phelps E. (1967) "Phillips Curves, Expectations of Inflation and Optimal Unem-

ployment Over Time, Economica, August: 254-281 and Friedman M. (1968) "The Role of 

Monetary Policy", The American Economic Review, March: 1-17. 
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The expectations-augmented Phillips curve reinterpreted by the “Chicago 

school” (which since 1968 has been known as the “monetarist school”)
6
 did 

not remind much of the original construct of its authors. Representatives of 

the trends contesting effective stabilization policy tried to prove that if there 

really was something like trade–off between the rate of inflation and unem-

ployment rate, it was a short run phenomenon only and only in the situation 

when price changes (decreases or increases) had not been predicted by eco-

nomic entities. When business entities start to consider price growth (infla-

tion) in their plans, then the relationship between inflation and unemploy-

ment ceases to exist. The Phillips curve is vertical in relation to the OX axis. 

 

According to them, in the long run the size of unemployment oscillates 

around a certain constant value of unemployment rate for which the Phillips 

curve takes a vertical position. They called the unemployment rate value 

“natural” using to this end the terminology which had earlier been applied by 

K. Wicksell as well as J. M. Keynes in relation to the interest rate behavior.
7
 

If the real unemployment rate is lower than the natural one, it happens at the 

expense of the inflationary price rise; if it is lower - then at the expense of 

deflation. If the unemployment rate equals the natural one – prices remain 

stable.  

 

The concept of the natural unemployment rate is also known in literature 

as the Non-Accelerating Inflation Rate of Unemployment (NAIRU). In its 

recent formulation it is adjusted to inflation environment, which is perma-

nently present in the economic practice of developed countries. It means re-

action of prices (inflation) to real unemployment deviations from the natural 

value. If the deviation is positive, the inflation rate drops, if we deal with the 

negative deviation – the inflation rate grows. The analysis and observation of 

the NAIRU changes is one of the foundations of the contemporary doctrine 

of economic policy. However, a question arises to what extent in present 

conditions (different from the reality of the 1960s) this concept adequately 

describes economic processes and whether a different theoretical construct, 

reflecting the relationship between price behavior and dynamics of the real 

sphere of economy better, should be sought. 

 

5.2. USEFULNESS OF THE NAIRU FOR ECONOMIC POLICY 

 

It must be mentioned that from the very beginning the aim of Phillips 

curve was to seek stable relationships between the nominal and real sphere of 

                                                
6. The term “monetarism” was used first by K. Brunner in his article from 1968. See: Brun-

ner K.( 1968) "The Role of Money and Monetary Policy", Federal Reserve Bank of St. Louis 

Review, July: 9.  

7. See: Friedman M. (1968) "The Role... op.cit., p. 7. 
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economy. Monetarists’ criticism of this theoretical construct caused, howev-

er, that many researchers started to treat it with reserve which resulted in 

shifting the focal point of theoretical discussions towards emphasizing the 

overwhelming power of the market as the real sphere regulatory instrument. 

This evolution of theoretical discussions was also reflected by a certain type 

of changes in economic policy implemented in major industrialized countries 

at the beginning of the 1980s (Reaganomics, Thatcherism) as well as adop-

tion of the principles of economic policy being the foundation of the Eco-

nomic and Monetary Union (Maastricht Treaty) at the beginning of the 

1990s. The crux of the new strategy consisted in the ruthless fight against 

inflation and subordination of other objectives of economic policy including 

economic growth and employment to this task (imperative). It was believed 

that at low stable inflation the free market itself will generate conditions for 

long-term stable economic growth enabling employment of labor resources 

at natural unemployment rate. 

 

Indeed, since mid-1980s inflation indices in the United States, Euro zone 

countries and Japan have been at relatively low levels and in some countries 

(Japan, Germany) some more or less stable deflationary tendencies appeared. 

However, all this has not caused the expected improvement in the economic 

growth indices. On the contrary, in Japan and Western Europe stagnative 

tendencies appeared accompanied by clearly increased or maintained at high 

levels unemployment indices (Table 5.1).  

 

The analysis of the multi-year averages included in Table 5.1 indicates 

that in the last 30 years different tendencies have been revealed in investigat-

ed countries as far as the relationship between unemployment and inflation is 

concerned. In Japan the long-term growth in unemployment rates is accom-

panied by a long-term tendency towards suppressing inflation to such an ex-

tent that in the first decade of the 2000s the average annual deflation stood at 

-0.3%. In Japan, the occurrence of a specific trade-off between average un-

employment indices and average annual inflation seems to contradict the ver-

tical concept of the Philips curve in the long run. The character of the real 

unemployment rate deviations from their natural value is also in contradic-

tion to the NAIRU logic. Accepting this logic, one could expect falling infla-

tion rates when the real unemployment rates deviate upwards from the natu-

ral rate. In the case of Japan it really is so, however, deviation of real unem-

ployment rates from their natural level (regardless of the natural unemploy-

ment rate levels) is of permanent character there. However, M. Friedman 

claimed that real unemployment rates can deviate from their natural value 
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only “temporarily”,
8
 most frequently, due to an unexpected change in the 

inflation rate.
9
  

 

Table 5.1. Selected macroeconomic indices for the Euro zone countries, 

USA and Japan over the years 1980-2010 (%) 

 Years/Countries 
1980-1990 1991-2000 2001-2010 

Euro 

zone 
USA Japan Euro 

zone 
USA Japan Euro 

zone 
USA Japan 

Rate of real 

GDP growth
1 

 

 
2.4 

 
3.3 

 
3.9 

 
2.0 

 
3.1 

 
1.4 

 
1.1 

 
1.6 

 
0.7 

 
Inflation

2 

 

 
6.3 

 
4.7 

 
2.0 

 
2.8 

 
2.8 

 
0.8 

 
2.1 

 
2.4 

 
-0.3 

 
Unemployment 

rate
3 

 
8.7 

 
7.0 

 
2.5 

 
9.6 

 
5.6 

 
3.3 

 
8.5 

 
6.1 

 
4.7 

 

1. Average annual growth rate for particular periods 

2. Average annual inflation value measured in HICP and CPI. 

3. Average values for particular sub-periods; the average values of unemployment rate in 

Federal Republic of Germany, France and Italy have been adopted for the Euro zone in the 

years 1980-1990.  

Source: OECD Economic Outlook, No. 39, May 1986, Table R12; No. 76, December 2004 

and No. 90, November 2011, Annex Tables: 1,13,18 and author’s own calculations. 

 

In the United States, the decline in average annual unemployment rates 

in particular decades
10

 was accompanied by a tendency towards a decrease in 

average inflation indices from 4.7 to 2.4 %. Such changes in the dynamic 

behavior of inflation may imply that real unemployment rates in the United 

States permanently deviate upwards from the natural rate. Yet, estimations of 

the natural unemployment rate carried out for this country by the 

OECD
11

.show that real unemployment there oscillated around this rate. On 

the other hand, the data included in Table 5.1 indicate the long-term tenden-

                                                
8. The term “temporarily” with reference to the effect of a “higher and unexpected” inflation 

on the unemployment rate was defined by Friedman as the period of two to five years. 

Friedman M. "The Role...op. cit., p. 11. 

9. Friedman M. "The Role...op. cit., pp. 10 and 11.  

10. The tendency was disturbed after the 2007 financial crisis; in 2009 and 2010 the unem-

ployment rates in the United States stood at 9.3 and 9.6 %, respectively, yet indicated the 

tendency towards a slow decline. See: OECD Economic Outlook, No. 90, op. cit., Annex 

Table 13. 

11. Guichard S. and E Rusticelli. (2011) "Reassessing the NAIRUs after the Crisis", OECD 

Economics Department Working Papers, No. 918, OECD Publishing, pp. 16-20. 
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cy towards decreased unemployment rates in the United States, which could 

mean a “reverse” position of the long-term Philips curve (in comparison to 

the 1980s, a fall in unemployment indices was accompanied by the tendency 

towards a lower inflation rate). 

 

The tendencies observed in the United States look different in the Euro 

zone countries. In this case high unemployment rates are accompanied by a 

systematic and clear fall in inflation rates. We lack the NAIRU estimates for 

the entire Euro zone and therefore we cannot find what the relationship be-

tween real inflation and its natural level is in this zone. However, the above 

cited Guichard and Rusticelli’s studies indicate that in the last few years un-

employment in majority of the Euro zone countries has, as a rule, exceeded 

the NAIRU level. The relationships are similar with regard to the United 

States.  

 

These observations cast new light, especially on possibilities of using the 

NAIRU as the basis to formulate economic policy principles. Originally, the 

NAIRU was meant to be the reference basis for this policy in the sense that if 

it is noticed that upward deviations of real unemployment rates from the nat-

ural value tend to set in, economic policy should become less anti-

inflationary and more pro-growth one. Nevertheless, economic policy in the 

Euro zone remains anti-inflationary despite the fact that relationships be-

tween real and natural unemployment rates point to a small risk of accelerat-

ed inflation. 

 

Partly this situation can be accounted for by the very essence of the natu-

ral unemployment rate, which like the natural interest rate is a category prac-

tically impossible to grasp by statistics and hence difficult to be used as a 

benchmark in economic policy.
12

 The concept of the NAIRU based on the 

"reduced Phillips curve equation (linking inflation to the unemployment gap) 

by means of the Calman filter" may turn out more useful.
13

 It has been used 

recently in the latest empirical studies of this problem. The natural unem-

ployment rate determined in this way approximates the average long-term 

unemployment rate. The latter, however, is affected by changes in the infla-

tion rate, the factor which by definition is ruled out as the explanatory varia-

ble for the change in the NAIRU. What is meant here is that the anti-

inflationary policy of the central bank can have a basic influence on the long-

term unemployment rate, especially in the situation when the central bank 

(which happens in the case of the European Central Bank) arbitrarily aims at 

the ambitious inflation target. 

 

                                                
12. See: Friedman M. "The Role... op.cit., p. 9. 

13. Guichard S. and E Rusticelli. (2011) "Reassessing the NAIRUs...op.cit., p. 10. 
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Hence, it seems that the observations of the NAIRU in the Euro zone 

countries as well as in the United States and Japan fulfill the informative 

function at most, but they do not have any effect on the formulation of the 

economic policy principles (especially in the context of the effect on price 

dynamics). Price dynamics is influenced by the explicitly or implicitly 

adopted inflation target and the risk of inflation deviation from the target de-

cides about the character of economic policy. Central banks play a crucial 

role in the assessment of this risk and in fact they are responsible for the con-

sequences of their policy with reference to employment and economic 

growth. 

 

5.3. EFFECTS OF LOW INFLATION PRIORITY AND A NEW LOOK 

AT THE PRICE STABILIZATION POLICY 

 

Making inflation suppression the main focus of economic policy cannot 

be without consequences for the key macroeconomic indices, in particular, 

economic growth and employment. The data related to the Euro zone econ-

omies testify to it. From the very beginning of the Euro zone functioning a 

specific, so called, European model of economic growth developed which 

was characterized by a low growth rate and high susceptibility to crisis phe-

nomena.
14

 These features of the model became fully evident during the crisis 

which started in 2007. Despite exceptionally stable inflation rates, the Euro-

zone countries noted very sharp declines in GDP growth rates and relatively 

high unemployment which they are still unable to cope with, even several 

years after the crisis outbreak. Poor growth indices in some countries trans-

lated into crises in the public finance sector threatening them with bankrupt-

cy and total collapse of their economies. 

 

In the case of the Eurozone countries the principle underlying the “low 

inflation” policy, namely, that the country implementing such policy can 

cope with the crisis faster as it can reduce interest rates more benefiting from 

the anchored inflation expectations, which in turn results in lower real inter-

est rates, has failed. In the post-crisis years, the European Central Bank, in-

stead of using this specific “capital” of the anchored inflation expectations, 

continued the anti-inflation rhetoric,
15

 caring more about its credibility as a 

bank effectively controlling inflation than about the situation of the Euroland 

countries submerging in the crisis. As a result, the member countries of the 

                                                
14. J.L. BednarczykJ. (2005) "Polityka finansowa a wzrost gospodarczy. Dylematy polskiej 

gospodarki w procesie integracji europejskiej", in: J. Kulawik and E. Mazurkiewicz (eds.) 

Polityka finansowa Polski wobec aktualnych i przyszłych wyzwań, vol. I, p. 25 and onwards, 

Warszawa : WSE. 

15. Until the autumn of 2011, the European Central Bank had maintained its basic interest 

rate at the level higher by 125 base points than SRF, despite higher inflation rates in the US 

than in Europe. 
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group found themselves in a deadlock situation seriously threatening the fu-

ture existence of the group. 

 

In view of these critical problems arising from the price stabilization pol-

icy based on central bank’s adherence to the a priori set “ambitious” infla-

tion target, it seems obvious that it should be replaced with central banks’ 

stabilization of the inflation rate at the level of neutral inflation (Non-

Decreasing Economic Growth Rate of Inflation, NDEGRI), understood as the 

average – in the course of 5-10 years – inflation which co-exists with the 

highest indices of economic growth, and at which inflation expectations are 

of stable character (i.e. inflation does not tend to accelerate).
16

 Figure 5.1 is a 

graphic attempt to define the neutral inflation level for the United States. It 

uses the OECD data for the years 2001-2011. On the OY axis the economic 

growth rate over time t is marked, whereas on the OX axis – consumer price 

indices over time t-1. Adoption of the previous year inflation as the explana-

tory variable seems to be justified by the fact that according to the theory of 

rational expectations, economic entities make their economic decisions at 

time t on the basis of expectations formulated at time t-1. Therefore the dy-

namics of price increases, nominal revenues from sales, profits and individu-

al incomes (and other economic phenomena and information) in a given year 

affect to a large extent decisions concerning expenditures in the following 

year, which in turn affect the GDP growth rate. 

 

The data included in Figure 5.1 indicate that in the examined period in 

the United States in almost 70% of cases the inflation rates were within the 

1.6–3.4 % range yearly. The inflation rate values within this range were also 

accompanied by the highest economic growth indices (1.7–3.5% annually). 

Deviations of inflation rates and economic growth rates from the values 

within this range were temporary in character and were mainly connected 

with the deep crisis which struck American economy after 2007. It is inter-

esting that after 2001, the rates of inflation and economic growth “entered” 

the specified range and “returned” to it as the US economy started to recover. 

In this situation we can formulate a hypothesis that inflation within the 1.6–

3.4 range reflects the cyclical nature of the US economy and it threatens it 

neither with fuelling the inflation expectations nor with destabilizing the 

economic growth. This inflation range, here referred to as neutral inflation or 

                                                
16. Broader justification of the neutral inflation hypothesis (NDEGRI) can be fund, among 

others, in: J. L. Bednarczyk (2005) "Stabilność cen a kondycja gospodarki. Uwagi o polityce 

stabilizacji cen w krajach Unii Europejskiej", in: B. Pietrzak (ed.) Monografie i 

opracowania naukowe Finanse, pp. 523-530, Warszawa: SGH, Kolegium Zarządzania i 

Finansów; Bednarczyk J.L .(2009) "Inflacja neutralna a wzrost gospodarczy w krajach Unii 

Europejskiej", in: U. Płowiec (ed.) Polityka gospodarcza a rozwój kraju, pp.99-113, War-

szawa: Polskie Towarzystwo Ekonomiczne, and Bednarczyk J.L. (2011) "Hipoteza inflacji 

neutralnej a problemy wzrostu gospodarczego w krajach strefy euro", Acta universitatis 

lodziensis, Folia Oeconomica 248: 39-52. 
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NDEGRI, should become the target for the US monetary policy in the near 

future. 

 

Figure 5.1. Estimated NDEGRI value for the US economy in the years  

2001 - 2011
a 
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a. Data from 2012 are the OECD forecasts. 

Source: OECD Economic Outlook, November 2011, Annex Table 1, 18. 

 

Naturally, the NDEGRI value is not invariable over time and it should be 

adjusted every few years on the basis of the latest economic growth and real 

inflation indices. It can also be estimated as a concrete numerical value (e.g. 

the middle value of the pre-determined range) with a possibility of upward or 

downward deviation from this value to the proximity of upper or lower limits 

of the range. The numerical value of the so calculated NDEGRI for the US 

economy in the investigated period would stand at 2.5  +/- 1 %. 

 

The practical message of the neutral inflation hypothesis (NDEGRI) con-

sists in the fact that it indicates the optimum inflation level, which the central 

bank should follow if it wants to avoid in its policy the above outlined nega-

tive effect on real economic processes. Especially attempts to reduce infla-

tion below the lower limit of the NDEGRI range are unproductive as in the 

long run the inflation rates will return to the levels “natural” for a given 

economy and in the meantime the economy will pay for the anti-inflationary 

“success” of the central bank policy with slower economic growth, higher 

unemployment and long-lasting worsening of development prospects. In this 

context Poland comes to mind as an example of a country which paid too 

high a price for the “price leader” position in the years 2002-2003. However, 

already in 2004 (just after EU accession) inflation indices started to take 

more “natural” values again. 
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5.4. SUMMARY AND CONCLUSIONS 

 

Without risking exaggeration we can claim that for at least 30 years the 

main focus of developed countries’ economic policy has been concern for 

price stability. This policy was founded on the conviction that price stability 

is of key importance when it comes to creating conditions for the long-term 

economic boom. Central banks became the guardians of this policy responsi-

ble for its effectiveness but they were “unburdened” to a large extent from 

the care about other, equally important or perhaps even more important ob-

jectives (e.g. economic growth and employment). Over time they became 

strict censors of all governmental actions, if they saw even the slightest 

threat to the pursuit of their increasingly more ambitious inflation targets. 

The Economic and Monetary Union countries and the European System of 

Central Banks (ESCB) have become specific leaders of this type of policy 

where maintaining inflation indices at a low level rose from a priority to the 

orthodoxy, losing sight of any other opinions concerning the ways of econo-

my functioning.  

 

The effects of this policy turned out to be completely different from what 

had been expected. Attainment of almost complete price stabilization did not 

protect economies of developed countries against deep slumps in economic 

growth, neither did it provide the tools for quick recovery from the recession. 

On the contrary, the Euro zone countries are stuck in economic stagnation – 

they note high unemployment rates and some of them contend with unprece-

dented budget deficits and public debt exceeding their possibilities of repay-

ing it. In this situation it seems almost natural to ask: is it not so that the pur-

suit of (full) price stabilization leads to economic nowhere? Perhaps, we 

should look for other methods of ensuring macroeconomic balance. 

 

It does not seem possible that the concept of the natural unemployment 

rate (NAIRU) might be very helpful in this search as it has lost – at least in 

the examined countries – its “original” purpose, i.e. being an instrument of 

inflation process “modulation”. These processes are shaped by central banks 

on the basis of the a priori established inflation targets. It seems that the 

NDEGRI can better fulfill the function of a tool shaping economic environ-

ment for the real sphere functioning as it combines in itself efficiency in the 

field of inflation process control and flexibility necessary for effective func-

tioning of market mechanisms. 
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ABSTRACT 
 
 The purpose of this paper is to investigate the importance and the role of the marketing 

communications as a managerial tool based on a sample of the online shopping context. In 

the case of Greece findings reveal that B2C e-commerce flourishes however it is generally 

accepted that globally consumers do show a reluctance to commit online. Thus, companies 

are starting to realize that they have to shift their focus from customer acquisition to cus-

tomer retention. In pursue to customer retention for the Greek e-customer this paper analyz-

es the driving factors for marketing communications and explores the various forms of mar-

keting communications used in e-commerce so far, revealing in that way that integration is a 

necessity. This research paper is restricted by the sample, measurements, specificity and 

time. The focus is the profile of the online shopper in general and not something more specif-

ic (e.g. Business clothes). E-commerce and consumer behavior are time moving phenomena 

and this research cannot provide a longitudinal aspect of this research. Moreover, by using 

primary data methods this paper thoroughly examines the perceptions of the Greek e-

customer towards integrating marketing communications and identifies that the concept of 

relationship marketing may h a v e  a severe impact in the e-commerce context. The findings 

from perceived risk to consumer’s attitude and behaviour provide valuable managerial im-

plications while setting the foundation for future research in this topic. 

 

Key words: marketing communications, online shopping, relationship marketing, Greek 

online shopper, online behaviour, Greece. 

 

6.1. INTRODUCTION 

 

 Internet gained the trust of more than 1, 5 billion users around the globe 

(world Stats, 2009) and became the most important tool for almost every in-

ternational business (Mc Donald and Tobin, 1998; Rha et al., 2002; Urban, 

2003). Nevertheless the Internet “has not simply added another means of 

promotion to the marketing mix toolbox. It serves a much broader communi-

cations function, enabling interactive personalized contacts and customer-

initiated communications” (Johanson, 2006, pp. 20). Marketing and marketing 

communications online now come to unite under one unique concept, the 

concept of E-marketing. Strauss and Frost, (2009, pp. 6) define E-marketing 

as “the use of information technology in the processes of creating, com-

municating, and delivering value to customers and for managing customer 

relationships in ways that benefit the organization and its stakeholders”. 
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 Technological advancements, the deregulation of markets and rapid glob-

alization have intensified the competition in contemporary business and con-

sumer markets and evoked a number of difficulties that the marketer has to 

overcome in order to communicate effectively with current and prospective 

customers. From a marketing perspective firms seem obliged to constantly re-

examine and adapt their customary methods of conducting business so far. 

Indeed, Marketing is changing and what is obvious nowadays is that Market-

ing has moved from "customer acquisition (winning new customers) through 

customer retention (keeping customers for life) towards customer quality se-

lection (dumping unprofitable customers while selectively seeking and keep-

ing the more profitable ones)" (Smith &Taylor, 2002, pp. 4). 

 

 While traditional media like television, radio, magazines and newspapers 

provided one-way communication and benefit the creation of brand awareness 

or help positioning a brand, in the new digital era interactive media are used 

"not only for generating repeat purchases but also for communicating with 

prospects who have expressed interest in a brand" (Duncan, 2005). Through-

out history surely there have been significant advances in communication 

technology but none of these have had the impact or growth that the Internet 

created in the business environment. As Rowley (2004) comments the Internet 

is an arena where "businesses need to manage the synergy between marketing 

communications, organizational behavior and strategy effectively. Academics 

could usefully seek to develop models that will support practitioners in devel-

oping insights into this complex relationship between disciplines and prac-

tices that have often previously coexisted without the level of integration that 

will be essential in to success in the electronic marketplace." Moreover as 

Magnani (2006) states "Marketers must improve their understanding of total 

integration, evolve mediums of contact, and use the technology that created 

the communication barriers to overcome the communication barriers." 
 

 These elevated thoughts from Rowley and Magnani, clearly highlight the 

importance of this research and provide the authors the motive to conduct their 

research. With the notion of Integrating Marketing Communications underly-

ing our thinking, we will try to develop insights into the complex relationship 

of marketing communications in an internet environment. Thus, researchers 

from other countries can undertake this paper’s topic in order to generalize in 

the future, as the paper covers only the case of the Greek e-customer. The au-

thors doesn’t neglect the difficulties that may occur in their research by using 

a case-study strategy, but in the other hand as cited in Saunders et al, (2007, 

pp. 140-141) “a case study strategy can be a very worthwhile way of explor-

ing existing theory”. In addition, “a well-constructed case study strategy can 

enable you to challenge an existing theory and also provide a source of 

new research questions” (Saunders et al, 2007, pp. 140-141). 
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 Finally, the authors will seek to capture and interpret customer’s percep-

tions towards the development of IMC programs, as well as how nursing and 

fostering Relationships can impact on IMC in an e-commerce context. 

 

6.2. THEORETICAL FRAMEWORK 

 

 The structure of the web sites professes differences because of the culture 

but also because of common characteristics (Okazaki, 2004). In the next few 

years due to globalization of the media, there is evidence of a new global cul-

ture, the digital culture (Deuze, 2006). Hofman and Novak (1996) described 

the online shopping as a new kind of consumer behavior according to "com-

puter mediated shopping environment". The researchers seek to develop the 

past theories of customers’ behavior while retailers seek to establish successful 

strategies by knowing better their customers (Goldsmith and Mcgregor, 1999). 

 

 Purchasers, because of their different characteristics, approach the online 

stores with different ways and receive different messages, which may affect 

their online purchases (Cheung et al., 2003). Therefore, we will have to em-

phasize on these characteristics because of their importance. Previous online 

purchase experiences, characteristics based on their personalities and the level 

of their innovative thinking when they go online to shop (Cheung et al., 2003) 

need to be discussed. According to Lohse and Spiller (1998, p. 81) “there are 

large differences between a physical store and its electronic counterpart” and 

the online shopping by nature is an innovating experience (Wang et al., 1998). 

Donthu and Garcia (1999) conducted a relevant survey and the findings clear-

ly showed that Internet shoppers are  more innovative in contrast to Internet 

non-shoppers. 

 

 Utilitarian consumers buy online based on their goal oriented shopping be-

haviors. Shopping is conducted according to their goals and rational necessary 

needs (Kim & Shim, 2002). They are trying to deliberate their shopping habits 

through rationality and efficiency and they are not searching for any kind of 

entertainment through shopping. (Wolfinbarger and Gilly, 2001). Hedonic 

consumers are defined according to experiential buying behavior. Their con-

cern is not to gather as many information they are able to but at first to seek 

happiness sensory stimulation and some sort of enjoyable experiences 

(Monsuwe et al., 2004). The hedonic consumers are trying to immerse into the 

experience in a greater way than achieving their goals by shopping online 

(Wolfinbarger and Gilly, 2001). They are trying to combine shopping with 

enjoyable experiences, playful sites and uniqueness (Sorce et al., 2005). Con-

sequently, when they get satisfied they increase their visits and purchases to 

their favorite online apparel stores (Wolfinbarger and Gilly, 2001). 

 

 Their differences in personality, motivation and key aspect, lead to a dif-

ferent interaction with the online apparel stores. The goal-oriented customers 
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are guided from instrumental factors which may include the ease of access, the 

information available and the variety of selection. While the goal oriented 

consumers seek for control, the experiential consumers seek for fun and sur-

prising web stores (Wolfinbarger and Gilly, 2001; Sanchez-Franco and 

Roldan, 2005).  

 

 According to Wolfinbarger and Gilly (2001) more than 72% of the shop-

pers are goal oriented and follow some sort of plan on their recent purchases, 

and 28% of the shoppers are experiential and decide to purchase while they 

were browsing. Moreover, research has shown that even if the goal oriented 

customers represent the majority, the experiential consumers and their brows-

ing attitude is welcome, because of their close connection with high impulse 

purchases and frequency (Wolfinbarger and Gilly, 2001). 

 

 Basic trends occurring included: 

 Allocation of budgets away from mass media advertising; 

 Increased media fragmentation; 

 Increasing segmentation of consumer tastes and preferences; 

 Easier access to consumer databases and computational resources; 

 Reinforcing consumer loyalty via relationship marketing; 

 Building and increasing a brand's image based equity; 

 The importance of media-mix decisions in communication effectiveness. 

(Kitchen, 2005). 

 

 Following these trends, advocates of the IMC concept argued for an even 

broader perspective, underlying the concept. Schultz (1993a) for instance ar-

gued that IMC entails “all sources of brand or company contact that a custom-

er or prospect has with a product or service” (cited in Kitchen et al, 2004) and 

went beyond stating that IMC “requires that firms develop a total marketing 

communications strategy that recognizes how all of a firm’s marketing activi-

ties, not just promotion, communicate with its customers” (Belch and Belch, 

2003, pp. 9). 

 

 Fill (2002) “reaffirmed the idea of consistent communication and strategic 

development when he considered that IMC was a management process that 

would reinforce brand propositions” (cited in Kitchen et al, 2004). After all 

“at the corporate level, various aspects of a firm’s business practices and phi-

losophies, such as its mission, hiring practices, philanthropies, corporate 

culture, and ways of responding to inquiries, all have dimensions that com-

municate with customers and other stakeholders and affect relationships” 

(Belch and Belch, 2003, pp.10). 

 

 Pickton and Broderick (2005, pp. 27) seem to applaud Schultz, Fill, and 

Belch but now going one step further by highlighting the importance of stra-
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tegic coordination in delivering not one standardized message but different 

mutually consistent messages targeted at a variety of groups. Perhaps, the 

most important barrier preventing further development of the concept of IMC 

is what Holms (2006) states, “the concept of IMC is dominated by a simpli-

fied and insufficient theoretical perspective and handled by professionals with 

skills on a technical and tactical level. This indicates that there is a gap be-

tween two cultural, intellectual and empirical spheres”. 

 

 A corporate web site has the ability to integrate and communicate all the 

elements of the marketing communication mix and to create a seamless link 

among the product and the customer. (Hoey, 1998)Adams and Clark (2001) 

argued that “the use of integrated communications and the subsequent devel-

opment of such use means that a user can experience a range of different me-

dia when viewing an organization’s website – graphics, video clips, music, 

text, speech and, sometimes, virtual reality” (cited in March, 2004). 

 

 Alba et al. (1997) discussed how certain elements that a corporate website 

entails such as navigation, aesthetics, secure purchase measures and respon-

siveness can affect the shopping process of the consumer reaching as far as 

saying that the effective design of these elements may lead e-tailers to gain a 

competitive advantage. Alzola & Robaina (2007) highlight “reliability of a 

website” as an important factor that will determine if not simply affect the 

consumer’s shopping decision and at the same time provide the organization 

with the opportunity to stand out of the competition. 

 

6.3. IMC IN THE E-COMMERCE CONTEXT 

 

 Adams and Clark (2001) argued that “the use of integrated communica-

tions and the subsequent development of such use means that a user can expe-

rience a range of different media when viewing an organization’s website – 

graphics, video clips, music, text, speech and, sometimes, virtual reality” 

(cited in March, 2004). Alba et al. (1997) discussed how certain elements that 

a corporate website entails such as navigation, aesthetics, secure purchase 

measures and responsiveness can affect the shopping process of the consumer 

reaching as far as saying that the effective design of these elements may lead 

e-tailers to gain a competitive advantage. Alzola & Robaina (2007) highlight 

“reliability of a website” as an important factor that will determine if not 

simply affect the consumer’s shopping decision and at the same time provide 

the organization with the opportunity to stand out of the competition. 

 

 Overall websites provide “unique brand-customer touch points with online 

communities and chat rooms. A creatively designed website that is interactive 

and fun to visit will not only attract visitors but will extend their stay” (Dun-

can, 2005, pp. 397). The rapid development of online communities has helped 

to humanize the Internet’s technology (Szmigin et al., 2005). Taking ad-
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vantage of the technology that the internet provides (i.e. two way communica-

tion) organizations, customers and individuals are interacting through the web 

forming interactive communities in an Internet environment. Rowley (2004) 

states that “customer communities and virtual business communities are im-

portant contexts through which mutual value can be created”. 

 

 According to Figallo (1998) the ideal online community incorporates three 

basic characteristics: café interactivity, specialty focus and family cohesion. 

Café interactivity means that an interaction is formed because people enjoy 

the web and its benefits (etc conversation on the net). Specialty focus among 

users refers to specific subjects that can make the members of an online com-

munity coming closer and sharing info (etc product reviews). Family cohesion 

refers to the emotional and subjective bonding that members of a community 

develop over time (Szmigin et al., 2005). 

 

As Szmigin et al. (2005) comment, those companies that will first un-

derstand how the internet can facilitate dialogue and develop online com-

munities will gain a greater insight into the effective establishment of cus-

tomer loyalty in consumer markets. From a marketing communications 

perspective Timmers (2000, pp. 32) highlights a number of characteristics 

that the Internet embraces and which have severe impact on marketing 

communications: 

 hours online;  

 multimedia;  

 ubiquity; 

 global availability; 

 interactive; 

 one-to-one and/or micromarketing; 

 integration. 

 

 Rowley (2004) comments that two significant consequences exists within 

an Internet environment for marketing communications: 

1. Within an internet environment the communication or more important 

the exposure is a two-way course which constitutes a niche base to build 

a relationship. 

2. Organizations should invest on building integrated marketing commu-

nications in order to deliver relationships and consistent marketing 

messages throughout the path in which service delivery and business 

processes affect customers. For instance this may include personaliza-

tion, customization, effective customer service and delivery and build-

ing online communities. Relationships are built through communica-

tion, customer service, customization (or tailoring benefits to suit indi-

vidual customers), personalization and communities. In all of these are-
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as the Internet offers new opportunities for communication and relation-

ship building. 

 

 Rowley (2004) goes beyond by commenting that marketing communica-

tions are hard to distinguish from business operations in such a business pro-

cess model because marketing communications now becomes engrafted in 

business processes, becomes integrative and interactive. Nevertheless the In-

ternet “has not simply added another means of promotion to the marketing 

mix toolbox. It serves a much broader communications function, enabling 

interactive personalized contacts and customer-initiated communications.” 

(Johanson, 2006, pp. 20). Organizations through their websites have the abil-

ity to monitor and in this way to understand what products or services appeal 

to each customer by using and integrated internet/database marketing infra-

structure. The information obtained is stored in the organization’s database 

which is next used to attract customers to actively impart their information 

(O’Leary et al., 2004). 

 

 These evolutions have provoked the existence of a new type of marketing 

called database marketing. Fletcher et al., (1991) state that database market-

ing techniques are “increasingly seen as essential to long-term marketing suc-

cess which can be used not only to maintain sales from existing customers and 

product lines, but also to develop new markets and products”. Belch and 

Belch, (2003, pp. 14) going as far as saying that “database marketing is crit-

ical to the development and practice of effective IMC programs”. D'Arcangelo 

(2008) comments that if organizations are honest about why they obtain 

data and inform customers about this then more likely customers will impart 

their personal data.  

 

 Moreover, March (2004) states that “Companies need to mine the data 

they obtain from customers as a form of marketing research to better deter-

mine customer needs, wants, likes and dislikes. They also need to use click-

stream data to learn how customers use their sites and why sales are aban-

doned and to analyze the effectiveness of individual promotions”. Another 

important reason that will make an individual to provide the organization 

with his personal information is the overall reputation of the firm (Andrade et 

al., 2002). As Krishnamurthy (2006, pp. 113) states “The more reputable a 

firm is perceived to be, the less concern and individual has over the collection 

of personal information.” 

 

 But what direct marketing really represents? It usually includes such tech-

niques as “telemarketing, out-going e-mail, and postal mail-of which catalog 

marketing is a big part. Targeted online ads and other forms of sales promo-

tions that solicit a direct response are also considered direct marketing”. 

(Strauss & Frost, 2009, pp. 302). Perhaps the most famous tool of online di-

rect marketing was direct e-mail marketing (e-mail marketing messages send 
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directly to consumers). Using “opt-in” and “opt-out” (opt-in and opt-out 

strategies are explained in permission marketing section) strategies marketers 

send e- mail marketing messages to Internet audiences that had expressed 

an interest in the brand, thus reducing unsolicited e-mail. However in 2009 e-

mail marketing is in a downturn loosing respect in consumers’ mind because 

namely of three factors: spam, ad blocking software and poorly targeted pur-

chased e-mail lists. (Laudon and Traver, 2010, pp. 7-19) 

 

6.4. CUSTOMER RETENTION 
 

 History has shown that companies concentrate their efforts in the acquisi-

tion of new customers rather than retaining existing ones’. Truth is that com-

panies do spend 70% of their budget in order to acquire new customers 

while 90% of their profits are received from existing customers. Research 

has revealed that firms’ suffer from an attrition rate 10-30% annually because 

of the fact that they pay special attention to the new customers instead of old 

ones’ (Kotler, 2003, pp. 38). The most famous benefits that customer retention 

provides are:  

a) Reduced customer acquisition costs can occur by the existence of a 

minimum number of defected customers. As this number further de-

creases, there is no need for replacement.  

b) Higher profit margins can be generated as loyal customers are less 

price-sensitive.  

c) A predispose exists for Loyal customers in purchasing wider variety of 

products/services (Gould, 1995). 

 

 Economic as well as Emotional bonds are created through repeated pur-

chases, that’s why customer retention is crucial. The first stage of the buying 

process is considered to be Initial transactions where if the customer is de-

lighted then the purchase of the same service/product will be repeated in due 

course (second stage). The third stage exists where customers convert them-

selves into customer advocates (express flattering comments, recommenda-

tions positive opinions, and communicate them via word of mouth to other 

customers) (Anderson and Kerr, 2002, pp. 22-24). The procedure is illustrated 

in the following figure: 
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Figure 6.1. The process of customers’ evolution through time  

 
 Source: Anderson and Kerr, 2002, pp. 24. 

 

 Regarding measurement, customer retention is measurable using the reten-

tion rate which is defined as “the percentage of newly acquired customers in 

each segment who will still be buying from your company one year later” 

(Hunghes, 2003, pp. 10) As discussed initially Customer retention clearly af-

fects growth and profit of an organization. Reichheld & Sasser (1990) com-

ment that if a company can increase the percentage of loyal customers only by 

5% then, the profitability of that particular company can be increased as far as 

30% or even 85%.  

 

 What is remarkable about these percentages is the fact that they can be 

even of higher ratio on the Web than through traditional retail channels 

(Reichheld & Schefter, 2000). However the driver to customer retention in e-

commerce maybe located to instantaneous tailoring such as product advice 

based on shopping behavior or individual site navigation after the initial trans-

action occurs. Nevertheless, it is yet unclear whether the informational search 

undertaking by customers prior a purchase online leads to purchases offline 

(March, 2004). As a consequence either offline or online interactive infor-

mation giving, as a precursor to the transaction, seems essential. Thus, devel-

oping personalized and customized offers through the use of the internet 

would mean one-to-one marketing or else micro-marketing and would have as 

an outcome better and stronger relationship building (March, 2004). 
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6.5. METHODOLOGY AND SAMPLE 

 

 The key aspect of every researcher is to focus on a representative sample 

of a specific population because of the lack of time and money to collect in-

formation from the total population (Webster, 1985). Furthermore, the authors 

focus on a sampling frame which included the key elements of this research. 

The sampling frame had to be representative and this demanded specific well 

obtained knowledge of the subject. We used representative sampling as the 

only warranted recipe to pick out individual objects for the creation of a gen-

eralized basis (Bartlett et al., 2001).  

  

 A sampling plan was necessary to avoid any sampling bias and non sam-

pling error (error of measurement). In surveys of human characteristics, un-

wanted errors might occur by the purpose of the study and the personal biases 

of the researcher (Cochran, 1977).The sample derived after defining the popu-

lation with the desired characteristics. The main problem of the author during 

the process was the “cause system” which represents a small sub-group of the 

whole picture. This research tried to balance the sample as a small piece of a 

larger identical population and as a unique identical study group (Salant and 

Dillman, 1994). We had to deal with sample frame issues in order to avoid a 

gap between the sampled population and the population of interest by spend-

ing time solving matters that previous researchers have failed to notice (Bart-

lett et al., 2001). 

 

 The authors tried as well to identify a realistic number of participants since 

this project had limited resources of time and money. According to Niles 

(2006) the number of the participants in this research provided a margin of 

error close to 7% which seemed a realistic aberrance. The data collection 

method that this research implemented was basically questionnaires which 

distributed via e-mail to e-customers (an e-customer may as well be a custom-

er) in order for the authors to obtain their primary data. The authors used the 

probability sampling technique and the stratified method of sampling because 

of the need of a specific sub group of the total population (segment 18-35 with 

Internet familiarity). The participants’ sample was consisted of Greek e-

customers aged 18-35, since according to the National Statistic Service of 

this segment represents the average Greek e-customer (www.statistics.gr). 

The participants should be pc-literate and e-commerce users. The probability 

samples were 100 participants; e-commerce users definitely, belonged only to 

the age segment of 18-35 and live in the Attica region. The demographics are 

presented on Table 6.1. 

 

http://www.statistics.gr/
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 Table 6.1. Demographic characteristics of the sample 

 
 Note: Sample of 100 participants  

 

Summary of Sample Demographics 

 Males or Females (a distinction cannot be made with such small devia-

tion); 

 Aged 25-35; 

 University/T.E.I. graduates; 

 Employed/Private sector employees most; 

 Having a monthly income of €801-1500.  

 

6.6. DATA ANALYSIS AND DISCUSSION 

 

 The implementation of the collected data in statistically reliable results 

(Hanson and Grimmer, 2007) was a challenge since the authors had to fo-

cus on specific representative information from the targeted segment. The 

questionnaires were mostly used because of their ability to examine the 

consumers’ attitudes and behavior and because they offer a quantitative ap-

proach of the targeted segment (Kotler, 2003). After having thoroughly 

interpreted the findings of the whole research, the consumer profile of the 

Greek e-customer as well as his perceptions towards IMC and various the-

oretical concepts which supported the notion of IMC are further summa-

rized. With respect to the consumer profile of the Greek e-customer, 

the research revealed that he/she purchases products using the internet on 

regular basis (1-3 months), while he/she usually likes to visit Greek and 

foreign websites. However, the Greek e-customer demonstrates a signifi-

cant disposition towards purchasing products from Greek websites rather 

than foreign. Finally when he/she uses e-commerce for his transactions, 
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he/she usually purchases computer science products – electronic equipment 

and tickets (in a decreasing order). 

 

 Regarding online advertising, the Greek e-customer likes viewing and 

using only banner ads. He/she shows reluctance towards receiving and 

viewing e-mail ads (although interviewees stated that they would like re-

ceiving and viewing them if the have given their permission prior receiving 

them) while he/she considers as extremely intrusive, interrupting, annoying 

and disturbing interstitials and pop-ups/unders.  

 

 Table 6.2. Types of online advertising that participants  

 prefer to view online 

Banner ads 93% 

Pop-ups and pop-unders 3% 

Interstitials 2% 

E-mail ads 34% 

 

 The Greek e-customer strongly believes that online sponsorship is a 

clever way for a company to promote its products and highly recognizes 

that sponsorship programs create a favorable association between the spon-

sor and the sponsoring entity. Moreover, when being online he/she prefers 

viewing logos of sponsors than online advertisements. Perhaps this is the 

case because logos are seen as banners, or because logos don’t contain the 

amount of intrusiveness that interstitials or pop-ups/unders impart. 

 

Table 6.3. Participants’ perceptions whether sponsorship  

 programs create a favorable association 

 
 

 Concerning online sales promotion the research revealed an interesting 

observation as the Greek e-customer when being online, prefers using 

sampling, instant rebate and advergames. Although instant rebate and 

advergames are considered relatively new online sales promotions tools it 

becomes evident that they are becoming quite popular. With reference to 

online personal selling, it becomes apparent through the research that the 

Greek e-customer wants to have the ability to negotiate prices or offers and 

he/she would also like to engage in interactive personal selling. Fur-



 Despina Karayanni and Ioannis Tsouris 

 

86 

thermore the Greek e-customer strongly believes that his involvement in 

interactive online personal selling would direct him/her to purchase 

products that would be more useful to him/her. However, the findings sug-

gest that there is a small predisposition towards the existence of a physical 

contact rather than a virtual one. Nevertheless, as internet technology 

evolves the absence of physical contact may not be a detrimental factor for 

online purchases. 

 

 Table 6.4. Participants’ expectations regarding their  

 interaction with online personal selling 

 
 

 Regarding public relations, the research revealed that the Greek e-

customer prefers mostly using or viewing news/press releases as well as 

news/press kits when being online. He thinks of press/news releases as 

being very informative while he considers a news kit as being very help-

ful, providing him information about the company’s background and over-

all reliability. Furthermore, he/she usually ignores press conferences 

while it seems to believe (a small predisposition exists) that speeches 

can help him form an impression about the firm and the firm’s personnel. 

In addition the Greek e-customer shows reluctance towards attending me-

dia events or perceiving them as enjoyable. 

 

 Nevertheless, evident indicate that the studied segment actually under-

stands the usefulness of the pr tools available and recognizes that most pr 

tools can offer benefits to him. With respect to the direct and database 

marketing concepts, an interesting observations arises as it becomes evi-

dent that while the Greek e-customer understands the fact that by provid-

ing reach personal information allows the firm to communicate more ef-

fectively with him/her, in contradiction he/she despises providing exces-

sive personal info and only likes providing basic personal information. The 

mystery is solved, as the research reveals that the Greek e-customer wants 

to provide only basic personal information in the beginning of the rela-

tionship with an online firm, and excessive personal info when he has al-

ready an established relationship. Finally he denies the idea that receiving 

incentives would make him feel less concerned over imparting his person-

al info. 
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 With regard to the relationship marketing concept, the most preferable 

reasons that would make a Greek e-customer to start a relationship with an 

online firm are receiving personalized products and the firm having online 

and offline presence while his most preferred reasons for ending a relation-

ship are excessive promotional activities and a loss of credibility. Further-

more the Greek e-customer believes that the elements that would endorse 

his relationship with an online firm are: receiving a discount or a gift for 

his next purchase, receiving personalized offers or offers related to his 

previous purchase and having after sales support (in a decreasing order). In 

addition, the Greek e-customer states that if he sees signs of trust from an 

online firm then he will reciprocate with trust while he strongly believes 

that loyal customers should be rewarded for their loyalty and that his re-

lationship with an online firm should be structured on mutuality and com-

mitment. Thus, in the eyes of the Greek e-customer, trust, reward, mutuali-

ty and commitment are seen as crucial determinants for building and main-

taining a successful relationship. 

 

 Concerning the permission marketing concept evidence clearly indicate 

that the Greek e- customer clamors for permission. He advocates that his per-

mission should be given prior viewing promotional activities, prior being con-

tacted with various ways or even regarding the appropriate communication 

time. Finally he strongly believes that if his permission existed in the relation-

ship with an online firm then this situation would contribute to his long last-

ing retention. 

 

 With reference to online communities and their impact on the purchasing 

decision, it becomes evident that the Greek e-customer when participating in 

online communities he feels that he belongs to a club or a family and he be-

lieves that reading bad and good critics/reviews about the product from other 

customers is a way that produces honesty. However it seems that the way that 

members of an online community will treat him, doesn’t influence his percep-

tions about the firm in a superlative degree (a small predisposition towards 

affecting him is occurred). Overall, the Greek e-customer demonstrates a 

rather neutral behavior towards preferring purchasing products from web-

sites that do have online communities although a small predisposition towards 

purchasing from such websites is occurred. 

 

 Finally with respect to customer retention and according to the evidence 

introduced in this research the characteristics that an e-business should com-

prise in order to retain the Greek e- customer are: the firm must ask his per-

mission about the various promotional activities it wishes to communicate to 

him, he must consider the firm as reliable, his loyalty should be rewarded by 

the firm, the firm’s website should have a variety of products close to 
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his interests and the firm’s website should not use excessive advertising (in a 

decreasing order). 

 

Table 6.5. Participants’ 5 most preferable characteristics which an  

  e-business should comprise in order to retain them as customers 

 
 

 It is clearly evident from the aforementioned that the top rated characteris-

tics have to do with permission, reliability and reward. These are concepts 

which this research discusses and supports thoroughly. 

 

6.7. MANAGERIAL IMPLICATIONS 

 

 In an internet environment the journey becomes far more perplexed but 

marketers should continue their efforts for true integration since it appears 

that “e-commerce will eventually impact nearly all commerce, and that most 

commerce will be e-commerce by the year 2050” (Laudon & Traver, 2010, 

pp. 1-8). The internet is all about excessive information but marketers should 

be aware that using such information in a succinct manner is definitely not the 

key to build long lasting relationships with customers. If a process has to be 

mentioned that online firms probably should undertake regarding the Greek e-

customer, then companies should seek to develop opt in strategies based on 

customer respect, receive permission and then initiate a relationship. Only 

when a relationship is considered established by both parties the firms can ask 

permission for receiving enhanced personal information. 

 

 Receiving enhanced personal information would allow the firm to deliver 

instantaneous tailoring and personalization of products and offers. During the 

whole process the firm should have in mind that e-customers want reliable, 

open and honest communications as well as interactivity. If this sequence is 

strictly followed then in the end it might be we are talking about the ultimate 

one-to-one marketing or else micromarketing. However micromarketing is not 

the last step of the ladder, marketers should seek to develop integrated mar-

keting communication programs in order to retain customers. IMC programs 
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should be driven by the customers’ needs and not on those of the firms, never-

theless in an internet environment the power lies at the hands of the user. 

 

 What needs to be done from now on is further research to all the elements 

of the promotional mix in order to develop accurate measurable techniques 

that will assist in measuring IMC’s effectiveness along with educational pro-

grams in marketing, management and marketing communications. After all, 

the internet provides a unique opportunity to overcome the measurement 

problems that existed in the traditional media world. Moreover, in the case of 

the Greek e-customer marketers should heavily invest on forming, nursing 

and fostering relationships based on the values of trust, of reward, of mutuali-

ty, of honesty and finally of commitment. These determinants should domi-

nate the customer relationship. It seems that this is the only way to develop 

effective, long lasting IMC programs, otherwise success in building and main-

taining a relationship through IMC programs will be temporary. 

 

 Evidence from the questionnaires and the literature review clearly high-

light the importance of firms’ undertaking permission marketing principles 

especially online. This would contribute to customer retention through cus-

tomer respect and customer understanding. Furthermore the author strongly 

believes that permission marketing would help the effective diffusion of the 

concept of integrated marketing communications. Thus effective IMC pro-

grams should derive from the concept of permission marketing and simulta-

neously embrace the concept of relationship marketing in order for customer 

retention to become feasible. Marketing communications faces severe defi-

ciencies in the e-commerce context. The research reveals that individuals are 

becoming recipients of excessive, disturbing, and intrusive messages. By fol-

lowing this path firms run the risk of losing the very people that wished to 

conduct business with. Thus, the call for synergy and cohesion is not op-

tional, it’s a necessity.  

 

6.8. LIMITATIONS OF THE RESEARCH 

 

 The research is restricted by the sample, measurements, specificity and 

time. The existence of a specific sample smuggles away the generalisation op-

tion but since this was not in the author's research purposes consists a minor 

limitation (Calder et al., 1981). No conclusions that maybe are comparably to 

online apparel shopping can be extracted if they were not measured. Moreo-

ver, the focus was apparel in general and not something more specific (e.g. 

Business clothes). E-commerce and consumer behavior are time moving phe-

nomena and this research cannot provide a longitudinal aspect of this research.  
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 Finally, the authors faced the lack of sufficient research in this topic by 

previous researchers and this research extracted conclusions based mostly on 

the subjectivity of the authors. 
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ABSTRACT 
 

 This paper first distinguishes real asset policies as the first policy category with finan-

cial, monetary, and central bank and private bank policies as the second policy category and, 

clarifies the relationship between the two policy categories; from the viewpoint of the endoge-

nous system and its Kamiryo Endogenous World Table (KEWT) 6.12 data-sets for 81 countries, 

1990-2010 by country and sector (total economy and government and private sectors). This 

paper then endogenously measures the cost of capital as the rate of return less the growth rate 

of output, following nominal=real+ the rate of inflation or deflation, as first stated by Fisher, 

I. (1907), with hyperbola equations reduced from endogenous equations. KEWT data-sets 

wholly measure seven endogenous parameters and all the variables by year and over years 

within the system, starting with a discrete Cobb-Douglas production: Even the rate of inflation 

or deflation (minus inflation) and no growth are the results of unbalanced real-assets; the 

causes are specified in KEWT and controllable by seven endogenous parameters. Ef-

fects/results estimated using econometrics and the current databases are always within a cer-

tain range of endogenous results. Therefore, symptomatic treatments to the current financial 

crisis taken as the second policy category are integrated into the first policy category and, 

sustainable power to growth and return are guaranteed by changing seven endogenous pa-

rameters, having econometrical results closer to endogenous results, and without repeating 

bubbles and sudden shocks in disequilibrium. 

 

7.1. INTRODUCTION: WHY SEPARATELY AND ENDOGENOUSLY 

TO FISCAL POLICY? 

 

A system for national accounts (SNA, 1993) aims at records and presents a 

base for statistics. The purpose of recording is right in the SNA. Statistics data 

are available besides the SNA data by country, by the current databases such 

that Penn World Table (PWT and EPWT), BEA, NBER, KOF, DDGG, EU 

KLEMS of the Conference Board, Real-Time, OECD, UN and UNU, IMF and 

the World Bank, and KEWT.
1
 

 

Question: Could the SNA and related databases solve policy-problems to 

avoid symptomatic treatments to the financial crises and not to repeat bubbles 

and heavy burden of deficit? The question may be answered only by setting up 

                                                
1. PWT 7.0 and EPWT, v. 4.0: http://www.pwt.econ.upenn.edu;  

BEA: http://www.bea.gov; NBER: http://nber.org; KOF: http://globlization.kof.ethz.ch.  

ddgg to 10 sectors: http://www.ggde.net/dseries/10-sector.html;  

EU KLEMS: http://www.euklems.net/euk09i.shtml;     

Real-Time: http://www.philadelphiafed.org/research-and-data/;  

OECD: http://OECD.com; UN: http://unstats.un.org/unsd/snaama/selectionbasicFact.asp;  

IMF: http://imf.org. World Bank: http://data.worldbank.org; KEWT 6.12: http://riee.tv. 

http://www.pwt.econ.upenn.edu/
http://www.bea.gov/
http://nber.org/
http://globlization.kof.ethz.ch/
http://www.ggde.net/dseries/10-sector.html
http://www.euklems.net/euk09i.shtml
http://www.philadelphiafed.org/research-and-data/
http://oecd.com/
http://unstats.un.org/unsd/snaama/selectionbasicFact.asp
http://imf.org/
http://data.worldbank.org/
http://riee.tv/
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another system such as the endogenous system based on the real assets and 

aiming at a policy-oriented sub-system. The policy-oriented system will coop-

erate with the SNA and reinforce the SNA. 

 

For solving the above problem, the following recognition may be effective 

as the first step. This recognition is to review the background of the literature, 

the SNA, and databases, without any preconception. The capitalism started 

with macro demand and supply by goods and by money. The market principle 

has been the second best since there has appeared no first-best historically. 

This recognition will be correct. The market principle is connected with indi-

vidual utility function. This function aims at maximizing individual consump-

tion. Thus, maximum consumption has been a principal objective of economet-

rics since Samuelson, P. A. (1941, 97-120) clarified a framework of competi-

tive statics and dynamics. Arrow, K. J. and Debreu, G. (1954, 265-290) pub-

lished a decisive article for equilibrium. Since Klein, L. R. (1950, 1-12, 39-57), 

econometrics has spread as a great methodology and, the equilibrium based on 

the market principle--the author calls the price-equilibrium--have been sisters. 

In the last one decade, the methodology of econometrics has stepped into deli-

cate relationships between deficit, votes, and democracy, as shown at some of 

academic conferences. 

 

Nevertheless, why has bubbles been repeated after the 1950s? Three 

grounds are (1) a rough relationship between individual utility and maximized 

consumption via the capital-labor ratio and in the price-equilibrium, (2) the use 

of final consumption at households just after the redistribution of income 

caused by government spending and deficit before redistribution, and (3) the 

use of deficit as the difference between cash flow-in and –out, under an as-

sumption that government does produce no return. Meade, J. E. (1960, 1962) 

and Meade, J. E. and Stone, J. R. N. (1969) advocated the income equality of 

income, expenditures, and output. Yet, this equality is not realized in statistics 

and databases since the SNA is records-oriented. Wages or compensation and 

profits or returns are charming objectives in econometrics. 

 

Denote that  is the relative share of capital or labor, 

 is the capital-output ratio, and  is the rate of return in 

the endogenous-equilibrium. Then,  presents the best clue to an inte-

grated set of policies that connect real-assets polices with financial, market, 

central, local/private banks, and other policies to environmental and human 

society. Statistics and databases, based on records, are regrettably unable to 

accurately measure . 

 

The KEWT database has repeatedly proved the following fact, by compar-

ing actual data with endogenous data: Estimated data and ratios derived using 

econometrics are always within a certain range of endogenous data and ratios 

in a moderate equilibrium. A moderate equilibrium is directly measured by 
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seven endogenous parameters
2
 and also indirectly by principal variables such 

as  and the growth rates of output and output per capita, . 

Therefore, econometrics, the current databases, and the KEWT database are 

colleagues to reinforce each other and thus, econometrics in reality will pro-

gress more peacefully for the world economies by country. This is because the 

rate of change in population in equilibrium equals the actual growth rate of 

population when the endogenous-equilibrium prevails and because causes of 

deflation under heavy deficit accumulation are clarified by seven endogenous 

parameters, with endogenous equations and the corresponding hyperbolic 

equations. For the rate of inflation or a minus inflation (=deflation), a hyperbo-

la of the rate of return to the ratio of net investment to output in equilibrium, 

, measures an optimum range of equilibrium endogenously. 

 

The current databases present either an internal rate of return in the dis-

crete time using actual statistics, or Log growth in real-time in the continuous 

time. Neo- and New- Keynesians pursue the discrete case while Neoclassicists 

the continuous case. Both cannot be wholly united except for the endogenous 

system as long as the author has investigated after the 1950s. This is because a 

discrete Cobb-Douglas (C-D) production function does not hold without clari-

fying hidden seven endogenous parameters as formed in the endogenous sys-

tem. A fact is that there is no evidence to prove the relationship between the 

rate of return, , and the growth rate of output, , in the literature. Phelps, E. 

S. (1961, 638-643) proves the existence of the golden rule at the golden age, 

but without evidences. The relationship between  and  is a tie in reality. 

The tie is divided into two; the exogenous Phelps coefficient and the author’s 

endogenous Phelps coefficient, ; , where  is the 

quantitative net investment coefficient,  is the ratio of net investment 

to output, and endogenous output, , satisfies three equali-

ty of income, expenditures, and output, purely endogenously. ‘Purely endoge-

nous’ holds only when externalities and assumptions completely disappear and 

only under scientific proofs of mathematicians at the endogenous system. A 

variety of denotations is used for ‘endogenous growth’ in the literature but, 

each definition remains partial. Net investment after capital consumption is 

involved in the balance of payments and deficit but, it should be purely endog-

enous in the open structure of the balance of payments,
3
 

 at the real assets. 
                                                
2. THREE; the ratio of net investment to output, the rate of change in population, and the rela-

tive share of capital, and FOUR; the qualitative net investment coefficient, the relative share of 

capital, the capital-output ratio, and the speed year coefficient. 

3. Why is the growth rate of output in equilibrium the highest at ? The question 

is proved by using this equation. When  appears, the ratio of net investment to 

output, , locates at the top of a parabolic convex, since the higher the , the 

higher the rate of technological progress is, as shown by  soon below. 
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The qualitative net investment coefficient, , is deeply involved in 

the rate of technological progress; . Upon measure of 

, the marginal productivity of capital (MPK) equals the rate of 

return and the marginal productivity of labor (MPL) equals the wage rate and 

also, the marginal rate of substitution is measured as 1.0 by year. These values 

are confirmed using recursive programming by the same year. As a result, per-

fect competition is released from an assumption, which the literature does not 

realize commonly and universally by country. This shows a limit of individual 

utility equation at the micro level, indispensably. 

 

Lastly, as a result, the neutrality of the financial assets to the real assets is 

complete at the endogenous system, as proved in KEWTs 3.09 and 6.12, twice 

(one at Int Adv Econ Res 16: 282-296; related cells of 65 countries and. the 

other at KEWT 6.12). This neutrality integrates not only the real and financial 

assets as the first policy category but also financial, monetary, central bank and 

private bank policies, and others, as the second policy category. Endogenous 

‘policies,’ based on rival capital and labor at KEWT, work cooperatively with 

external strategies, based on non-rival education, R&D, learning by doing, and 

human capital. The core is the government sector that controls the total econ-

omy as a whole. The government sector is solely expressed just before the re-

distribution of income to households and enterprises at the private sector. De-

fine government spending, . Then,  endog-

enously holds;  is consumption and  is saving at the government sector. 

Thus,  holds, and therefore,  holds endogenously. As a 

result, when deficit,  is zero,  holds since 

.  is derived: The higher the size of gov-

ernment, , the more net investment is. 

 

Back to a hyperbola, ; the higher the net investment the lower the rate 

of return in equilibrium is. These two implies that a goal of two category-

integrated policies requires a direction towards a maximized rate of return with 

a minimized net investment, or the goal should realize an optimum range of 

the endogenous-equilibrium by using a lower rate of . The optimum 

range is realized by directly adjusting seven endogenous parameters. The 

speed years for convergence and principal variables are results; shocks getting 

into close-to-disequilibrium or net investment approaching close to zero, each 

simultaneously by country. The author indicates that if endogenous results 

hardly exist the second best market principle must work alone; with repeating 

bubbles and symptomatic treatments and. without sustainable growth. 
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7.2. EVIDENCES TO AN INTEGRATED SET OF POLICIES: USING 

THE COST OF CAPITAL AT KEWT 

 

This paper empirically presents two evidences by country; for developed 

countries, the US, Australia, Japan, France, Germany, the UK, and; for devel-

oping countries, China, India, Brazil, Mexico, Russia, South Africa, each for 

1990- 2010. The two evidences are: (1) The cost of capital as the rate of return 

less the growth rate of output, , using KEWT data-sets 

by country. (2) The rate of return to net investment using a hyperbola equation, 

, with endogenous rate of inflation or deflation. (1) and (2) are interrelat-

ed endogenously. (1) measures the causes of inflation and deflation at the real-

assets and (2) presents an optimum range of rate of return to net investment 

and clarifies the ground hidden behind financial, market, and central and local 

bank policies. 

 

This section shows evidences of the cost of capital, where the nominal 

rate=the real rate + the rate of inflation or deflation, whose first setting was 

Fisher, I. (1907, 87-116). Evidences are shown by Tables 7.1, 7.2, 7.3, and 7.4. 

Suppose that the rate of return at the G sector is minus due to heavy deficit by 

year. Then, even if the rate of return at the PRI sector is high, the rate of return 

at the total economy becomes extremely low. If the rate of return at the PRI 

sector is low due to crowding out, the rate of return at the total economy be-

comes much close to zero, as shown in Japan. For evidences of the above facts, 

Tables 7.1, 7.2, 7.3, and 7.4 each compare the cost of capital at the G sector 

with those at the PRI sector and the total economy as the weighted aggregate 

or average. 

 

Let the author explain the logics behind the evidences shown in the four 

tables. The rate of return and the growth rate of output are connected with 

 in . Suppose  is 1.0. Then, the cost of 

capital is zero, which is not realized.  and  are in reality. 

Hyperbola equation of  shows that the higher the  the more inef-

fective (or lower) endogenous technological progress is. The contents of tech-

nological progress must be selected severely between the G and PRI sectors 

and towards earth environmental cooperation. The hyperbola type of  is 

the same as  as explained at the next section; since the type is expressed 

by , where b=0 and accordingly the vertical asymptote is zero, VA=0. 

The above fact indicates that net investment by country should be low and if it 

is high bubbles will be repeated. A sustainable technological progress is the 

goal of an integrated set of policies for real, fiscal, financial, market, and cen-

tral and local banks, and others. 

 

The  is the endogenous Phelps coefficient and determines the 

level of the cost of capital. Besides, the rate of inflation or deflation is meas-
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ured by the rate of return less the horizontal asymptote;  (see soon 

below). Further, a sign to bubbles is expressed by the valuation ratio as the rate 

of return divided by the cost of capital, . When the valua-

tion ratio is abnormal or shows a shock similarly to the speed years for con-

vergence, the endogenous-equilibrium is uncontrollable by policy-makers. 

Many countries have the valuation ratio abnormal often in the last 21 years, as 

shown each by the third row of Tables 7.1, 7.2, 7.3, and 7.4. Most of developed 

countries have shown a minus rate of inflation or deflation. This is traced back 

to deficits accumulated beyond government savings (see Note 3). And, a sign 

of bubbles is foreseen by the valuation ratio. If the valuation ratio begins to 

rapidly rise, financial and market symptomatic treatments are required not to 

repeat bubbles. Bubbles are a common source of declining fortune of a coun-

try. Symptomatic treatments should be used for oppressing bubbles. Sympto-

matic treatments aiming at economic recovery, however, are impossible since a 

low rate of return is a result of accumulated deficits and debts. Central bank’s 

attitude aiming at against inflation follows the above logic and evidences. 
 

7.3. EVIDENCES TO AN INTEGRATED SET OF POLICIES: USING 

HYPERBOLA EQUATION,  
 

The endogenous system is geometrically strengthened by twelve hyperbo-

la equations reduced from corresponding endogenous equations in the endoge-

nous-equilibrium.
4
 The processes to form endogenous equations were wholly 

proved step by step, as summarized in a working paper (Feb, 2011). The  

presents a method for controlling the rate of inflation and deflation, by moving 

the current level of . Seven endogenous parameters lead the endoge-

nous-equilibrium to a balanced and moderate level. Deflation appears only 

when accumulated deficits or debts are extreme, as explained above. 

 

The maximum utility theory is able to protect its thought by cooperating 

with . The concept of maximum and minimum in the literature is illustrat-

ed by the parabolic curve, convex and concave, only at the 1st quadrant but, 

evidences are not enough under the uses of prevailing Log growth and the real-

time of Croushore, D., and Stark, T. (2003, 493-501). In the case of , a 

                                                

4. Twelve hyperbola equations reduce to six forms by type. (1) : 1-1  and 

1-3 , only using 1: 1/100; (2) : 2-1 . 6-1 ; (3) : 2-

3 ; (4) : 3-1 . 4-1 . 4-3 ; (5) : 3-3 ; (6) 

: 5-1 . 5-3 , where . 6-3 . This paper uses (2) 

, where VA=0 and HA0. Also, see Figure 4 for the G sector. 
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maximum rate of return and a minimum net investment are in reality at an op-

timum range of  at the 1
st
 and 4

th
 quadrants. Evidences show that the max-

imum rate of return is realized when deficit is zero. Accordingly, questions re-

garding ‘deficit and growth’ and ‘increase in taxes and decrease in deficit’ are 

accurately answered with the endogenous size of government of 

 (see Note 3). 

 

Figures 7.2 and 7.3 each show  of 12 countries, corresponding with 

Tables 7.1, 7.2, 7.3, and 7.4. These figures were drawn helped by Tomoda 

Katsuhisa’s ‘specified’ software to hyperbola. Tomoda K. and his lifework 

have developed ‘general’ software, aiming at mathematical education at all 

high schools in Japan. The final form for any type of hyperbola equations is 

shown by , where the horizontal asymptote (HA) is given by , 

and the vertical asymptote (VA) is given by . Tomoda K., in his software, 

only uses a standard type of  and sets ‘hyperbolic_all.gps.’ There are 

five types of  in hyperbola equations (see Note 4): If a=0, ; if 

b=0, ; if c=0, ; if d=0, ; and if c=d=0, . 

 

Look at Figures 7.2 and 7.3. First of all, hyperbola stays at the 1st and 4th 

quadrants, differently from parabolic convex or concave. At the current endog-

enous net investment, 2010, the rate of return in equilibrium shows minus at 

most developed countries. The rate of return never rides over the 3rd quadrant 

since a minus net investment implies a bankruptcy or default of a country. 

When hyperbola stays at the 1st and 4th quadrant, the rate of inflation or defla-

tion is the same, regardless of whether the rate of return is plus or minus. This 

is the characteristic of . The same is true at  at the G sector. Figure 

7.4 shows , for comparison: The G sector fluctuates much more than the 

PRI sector and the total economy. Policy-makers in reality must compare 

 with  at the PRI sector. Public/government investment is often 

huge at the young economic stage while foreign direct investment must be 

stead at the PRI sector. 

 

Technology-oriented  has the same characteristic as . , 

, and  are most influentially related to dynamic balance be-

tween the G and PRI sector in the long run. Upon technological progress, as a 

result, it is possible for policy-makers to adjust an integrated set of policies by 

country in the long run. 

 

For severe evidences, back to Figures 7.2 and 7.3 to inspect surprising dif-

ferences by country for twelve countries. These differences show a report book 

by country. The horizontal asymptote of  differs surprisingly by coun-

try. This fact not only shows the problem of  to inflation or deflation but 
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also the results of an integrated set of policies and sustainable level of growth 

power by country. For , as the endogenous rate of inflation or de-

flation, it is proved that the differences between  and the consum-

ers price index, CPI, and other external indicators are not so much in spite of 

the national taste, culture, and history. Then, why do the level of an integrate 

set of policies differ so much between countries? A reason is the differences of 

leadership, speed of decision-making, and the behaviors to votes and democra-

cy, as scientifically estimated by the current econometric methodology in the 

literature. 

 

Despite, the KEWT database accurately proves by country the neutrality 

of the financial assets to the real assets with evidences of endogenous values 

and ratios and external items such as the exchange rate, ten year debt yield, 

money supply, CPI, and others available at IFSY, IMF. Therefore, an integrated 

set of policies has bright future in reality when an integrated set of policies be-

come alive. 

 

7.4. CONCLUSIONS 

 

Could the endogenous system and its KEWT data-sets solve problems relat-

ed to fiscal policy and repeating bubbles? A condition is required: The price-

equilibrium is replaced by the endogenous-equilibrium. The price-equilibrium 

partially holds by market, but it is difficult to consistently measure the price 

level by year and over years. The endogenous-equilibrium contrarily holds 

wholly as a system by country and with seven endogenous parameters and all 

the variables by country, sector, and year and over years. The goal of the en-

dogenous system is a balanced moderate equilibrium and its sustainable robust 

policies. 

 

This paper focused two: the cost of capital and the hyperbola of the rate of 

return to net investment to output in equilibrium. An optimum range of this 

hyperbola is another expression of a balanced moderate equilibrium. An opti-

mum range explains the ground of the endogenous cost of capital and clarifies 

the situation brought by fiscal policy. Fiscal policy has been a sister of finan-

cial and market policies but now, a core or mater of an integrated set of poli-

cies to the real and financial assets when endogenous system reinforces the 

current databases available in the statistics world. The minus interest rate, the 

deflation rate, bubbles, and no growth and returns all find causes and methods 

to be controllable by policy-makers. 
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Table 7.1. Endogenous inflation/deflation and the cost of capital by sector: the 

US, Australia, Japan, 1990-2010 

Table 7.2. Endogenous inflation/deflation and the cost of capital by sector: 

France, Germany, the UK, 1990-2010 

Table 7.3. Endogenous inflation/deflation and the cost of capital by sector: 

China, India, Brazil, 1990-2010 

Table 7.4. Endogenous inflation/deflation and the cost of capital by sector: 

Mexico, Russia, South Africa, 1990-2010 

Table 7.5. Hyperbola elements, a, b, c, d, and  at  

formed for the rate of return, : the US, Australia, Japan, France, Germany, 

the UK, 1990- 2010 

Table 7.6. Hyperbola elements, a, b, c, d, and  at  

formed for the rate of return, : China, India, Brazil, Mexico, Russia, 

South Africa, 1990-2010 

 

Figure 7.1. Relationship between the rectangular hyperbola and the rectangular 

equilateral triangle: f/a>0 versus F/A<0 

Figure 7.2. Hyperbola of the rate of return to net investment to output, : 

the US, Australia, Japan, France, Germany, the UK 2010 

Figure 7.3. Hyperbola of the rate of return to net investment to output, : 

China, India, Brazil, Mexico, Russia, South Africa, 2010 

Figure 7.4. Hyperbola of the rate of return to net investment to output at the G 

sector, : China, India, the US, Japan, Philippines, Singapore, 2008 
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Table 7.1. Endogenous inflation/deflation etc: USA, Australia, Japan, 1990-2010 
Cost of capital, real vs. nominalHAr*(i) r*-HAr*(i) v*=r*/(r*-gY*)CC*REAL CC*REAL(G)CC*REAL(PRI)CC*NOMINALCC*NOMI(G)CC*NOMI(P)

1. The US max. endo. inf. REAL to bubbles REAL G PRI NOMINAL G PRI

1990 0.0258 0.0480 1.31 0.0367 (0.0767) 0.0594 0.0564 (0.1628) 0.0849

1991 0.0174 0.0499 1.37 0.0365 (0.1143) 0.0646 0.0492 (0.2021) 0.0822

1992 0.0169 0.0565 1.31 0.0431 (0.1144) 0.0756 0.0559 (0.2067) 0.0910

1993 0.0295 0.0370 1.55 0.0239 (0.0454) 0.0468 0.0430 (0.1531) 0.0710

1994 0.0360 0.0288 1.74 0.0166 (0.0253) 0.0305 0.0373 (0.1024) 0.0585

1995 0.0293 0.0293 1.68 0.0174 (0.0147) 0.0299 0.0349 (0.0617) 0.0488

1996 0.0314 0.0249 1.88 0.0132 (0.0130) 0.0196 0.0299 (0.0441) 0.0406

1997 0.0099 0.0423 3.26 0.0129 0.0077 0.0148 0.0160 0.0144 0.0166

1998 0.0326 0.0177 3.52 0.0050 0.0133 0.0036 0.0143 0.0448 0.0099

1999 0.0355 0.0141 7.74 0.0018 0.0184 (0.0014) 0.0064 0.0801 (0.0046)

2000 0.0376 0.0126 12.67 0.0010 0.0331 (0.0033) 0.0040 0.1184 (0.0135)

2001 0.0409 0.0180 2.55 0.0071 0.0185 0.0051 0.0231 0.0688 0.0161

2002 0.0470 0.0276 1.60 0.0172 (0.0223) 0.0224 0.0466 (0.0528) 0.0618

2003 0.0510 0.0305 1.48 0.0206 (0.0355) 0.0329 0.0550 (0.1220) 0.0830

2004 0.0554 0.0278 1.54 0.0181 (0.0232) 0.0317 0.0541 (0.1160) 0.0826

2005 0.0604 0.0305 1.47 0.0208 (0.0178) 0.0323 0.0619 (0.0797) 0.0864

2006 0.0570 0.0202 1.94 0.0104 (0.0111) 0.0153 0.0399 (0.0517) 0.0560

2007 0.0484 0.0147 2.95 0.0050 0.0007 0.0080 0.0214 0.0069 0.0250

2008 0.0505 0.0203 1.92 0.0106 (0.0040) 0.0337 0.0369 (0.0439) 0.0562

2009 (0.1513) 0.2638 1.04 0.2542 (0.0071) (0.0296) 0.1084 (0.1497) 0.1967

2010 0.0174 0.0868 1.12 0.0774 (0.0059) (0.0301) 0.0928 (0.1067) 0.1802
Cost of capital, real vs. nominalHAr*(i) r*-HAr*(i) v*=r*/(r*-gY*)CC*REAL CC*REAL(G)CC*REAL(PRI)CC*NOMINALCC*NOMI(G)CC*NOMI(P)

3. Australiamax. endo. inf. REAL to bubbles REAL G PRI NOMINAL G PRI

1990 0.0466 0.0177 6.27 0.0028 (0.4191) (0.0014) 0.0103 0.1509 (0.0058)

1991 0.0384 0.0803 1.19 0.0674 0.0165 0.0489 0.0997 (0.0428) 0.1048

1992 0.0500 0.0652 1.23 0.0531 0.7526 0.0555 0.0938 (0.2997) 0.1171

1993 0.0608 0.0398 1.35 0.0295 (0.2474) 0.0384 0.0745 (0.3763) 0.1029

1994 0.0660 0.0229 1.80 0.0128 (0.1387) 0.0175 0.0494 (0.3190) 0.0720

1995 0.0398 0.0513 1.32 0.0390 (0.0841) 0.0548 0.0692 (0.2228) 0.0900

1996 0.0397 0.0415 1.42 0.0293 (0.0206) 0.0363 0.0574 (0.0573) 0.0664

1997 0.0411 0.0382 1.43 0.0268 0.0292 0.0274 0.0555 0.0777 0.0544

1998 0.0537 0.0137 5.79 0.0024 0.0626 (0.0035) 0.0117 0.3618 (0.0166)

1999 0.0573 0.0153 3.73 59.6022 0.0072 0.0041 0.0195 0.0459 0.0184

2000 0.0511 0.0153 4.13 0.0037 0.0302 0.0009 0.0161 0.1471 0.0037

2001 0.0485 0.0206 2.40 0.0086 0.0378 0.0056 0.0288 0.1295 0.0186

2002 0.0514 0.0167 3.47 0.0048 0.0405 0.0016 0.0196 0.1421 0.0065

2003 0.0506 0.0138 8.95 0.0015 0.0361 (0.0022) 0.0072 0.1710 (0.0104)

2004 0.0513 0.0133 11.48 0.0012 0.0434 (0.0026) 0.0056 0.1706 (0.0130)

2005 0.0427 0.0145 (10.19) (0.0014) 0.0492 (0.0074) (0.0056) 0.2019 (0.0291)

2006 0.0557 0.0000 253.78 0.0000 0.0001 (0.0000) 0.0002 0.2431 (0.0286)

2007 0.0449 0.0088 (4.74) (0.0019) 0.0368 (0.0066) (0.0113) 0.2252 (0.0402)

2008 0.0442 0.0080 (3.10) (0.0026) 30.5278 (0.0052) (0.0168) 0.1554 (0.0393)

2009 0.0395 0.0099 (17.58) (0.0006) (0.0067) 0.0003 (0.0028) (0.0384) 0.0017

2010 0.0380 0.0092 (7.84) (0.0012) (0.0077) 0.0009 (0.0060) (0.0676) 0.0040
Cost of capital, real vs. nominalHAr*(i) r*-HAr*(i) v*=r*/(r*-gY*)CC*REAL CC*REAL(G)CC*REAL(PRI)CC*NOMINALCC*NOMI(G)CC*NOMI(P)

10. Japan max. endo. inf. REAL to bubbles REAL G PRI NOMINAL G PRI

1990 0.0749 0.0043 4.64 0.0009 (0.0034) 0.0031 0.0171 (0.0709) 0.0540

1991 0.0744 0.0042 3.86 0.0011 (0.0023) 0.0035 0.0204 (0.0608) 0.0548

1992 0.0601 0.0047 3.14 0.0015 (0.0027) 0.0052 0.0206 (0.0578) 0.0552

1993 0.0433 0.0040 4.25 0.0009 (0.0028) 0.0047 0.0111 (0.0550) 0.0412

1994 0.0351 0.0041 5.80 0.0007 (0.0034) 0.0049 0.0068 (0.0525) 0.0345

1995 0.0329 0.0032 8.55 0.0004 (0.0031) 0.0034 0.0042 (0.0504) 0.0312

1996 0.0296 0.0030 12.96 0.0002 (0.0032) 0.0032 0.0025 (0.0478) 0.0279

1997 0.0328 0.0022 5.81 0.0004 (0.0019) 0.0020 0.0060 (0.0377) 0.0285

1998 0.0245 0.0030 2.74 0.0011 (0.0059) 0.0186 0.0100 (0.1153) 0.0767

1999 0.0246 0.0038 1.76 0.0022 (0.0060) 0.0138 0.0161 (0.0756) 0.0662

2000 0.0241 0.0028 2.40 0.0012 (0.0048) 0.0069 0.0112 (0.0636) 0.0525

2001 0.0251 0.0043 1.58 0.0027 (0.0048) 0.0163 0.0186 (0.0610) 0.0630

2002 0.0225 0.0107 1.16 0.0092 (0.0244) 0.0249 0.0286 (0.0665) 0.0823

2003 0.0185 0.0155 1.09 0.0142 (0.1100) 0.0289 0.0312 (0.0677) 0.0869

2004 0.0242 0.0067 1.16 0.0058 (0.0053) 0.1175 0.0265 (0.0652) 0.0784

2005 0.0272 0.0034 1.19 0.0028 (0.0039) 0.0116 0.0256 (0.0565) 0.0723

2006 0.0303 0.0002 1.15 0.0002 0.0000 0.0001 0.0265 (0.0145) 0.0501

2007 0.0323 (0.0032) 1.14 (0.0028) (0.0012) (0.0021) 0.0255 (0.0313) 0.0562

2008 0.0345 (0.0043) 1.25 (0.0034) (0.0012) (0.0022) 0.0242 (0.0361) 0.0552

2009 0.0336 (0.0041) 1.33 (0.0031) 0.0021 0.0092 0.0222 (0.0787) 0.0741

2010 0.0293 (0.0033) 1.63 (0.0020) 0.0025 0.0215 0.0160 (0.0754) 0.0653  
Data source: KEWT 6.12-1, -2, -3, and -4, by country and sector, 1990-2010, whose original data are 

International Financial Statistics Yearbook, IMF.
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Table 7.2. Endogenous inflation/deflation etc: France, Germany, UK, 1990-2010 
Cost of capital, real vs. nominalHAr*(i) r*-HAr*(i) v*=r*/(r*-gY*)CC*REAL CC*REAL(G)CC*REAL(PRI)CC*NOMINALCC*NOMI(G)CC*NOMI(P)

4. France max. endo. inf. REAL to bubbles REAL G PRI NOMINAL G PRI

1990 0.0645 0.0087 2.7096 0.0032 (0.0273) 0.0049 0.0270 (0.4663) 0.0366

1991 0.0636 0.0107 2.1093 0.0051 (0.0009) 0.0064 0.0352 (0.0116) 0.0396

1992 0.0642 0.0144 1.6374 0.0088 (0.0409) 0.0182 0.0480 (0.5962) 0.0765

1993 0.0659 0.0264 1.2270 0.0215 (0.1223) 0.0443 0.0752 (0.9982) 0.1244

1994 0.0675 0.0177 1.3247 0.0134 (0.0332) 0.0413 0.0643 (0.6057) 0.1107

1995 0.0727 0.0258 1.2511 0.0206 (0.0840) 0.0483 0.0788 (0.7174) 0.1388

1996 0.0737 0.0320 1.1271 0.0284 (0.0999) 0.0529 0.0938 (0.5863) 0.1468

1997 0.0651 0.0273 1.1274 0.0242 (0.0455) 0.0475 0.0819 (0.3465) 0.1187

1998 0.0703 0.0126 1.2769 0.0099 (0.0304) 0.0143 0.0649 (0.2352) 0.0911

1999 0.0611 0.0116 1.3888 0.0083 (0.0113) 0.0123 0.0523 (0.1048) 0.0696

2000 0.0639 0.0146 1.4081 0.0104 (0.0188) 0.0132 0.0558 (0.0960) 0.0718

2001 0.0604 0.0088 2.3453 0.0038 (0.0020) 0.0042 0.0295 (0.0135) 0.0337

2002 0.0566 0.0124 1.9603 0.0063 (0.0113) 0.0112 0.0352 (0.1020) 0.0541

2003 0.0561 0.0137 1.8622 0.0074 (0.0397) 0.0131 0.0375 (0.1983) 0.0672

2004 0.0595 0.0199 1.5014 0.0132 (0.0331) 0.0212 0.0528 (0.1568) 0.0809

2005 0.0638 0.0162 1.6282 0.0100 (0.0173) 0.0141 0.0492 (0.0912) 0.0685

2006 0.0591 0.0124 1.9089 0.0065 (0.0104) 0.0087 0.0375 (0.0578) 0.0507

2007 0.0567 0.0087 2.7626 0.0031 (0.0044) 0.0049 0.0237 (0.0426) 0.0346

2008 0.0561 0.0088 2.5498 0.0035 (0.0054) 0.0068 0.0255 (0.0645) 0.0423

2009 0.0612 0.0144 1.5082 0.0095 (0.0114) 0.0639 0.0501 (0.2058) 0.1060

2010 0.0633 0.0135 1.5518 0.0087 (0.0124) 0.0348 0.0495 (0.1799) 0.1042
Cost of capital, real vs. nominalHAr*(i) r*-HAr*(i) v*=r*/(r*-gY*)CC*REAL CC*REAL(G)CC*REAL(PRI)CC*NOMINALCC*NOMI(G)CC*NOMI(P)

5. Germany max. endo. inf. REAL to bubbles REAL G PRI NOMINAL G PRI

1990 0.0466 0.0115 4.0779 0.0028 (0.0064) 0.0047 0.0142 (0.0477) 0.0219

1991 0.0532 0.0121 2.8221 0.0043 (0.0236) 0.0071 0.0231 (0.1250) 0.0387

1992 0.0556 0.0134 2.2274 0.0060 (0.0392) 0.0094 0.0310 (0.1590) 0.0506

1993 0.0546 0.0204 1.6074 0.0127 (0.0344) 0.0196 0.0466 (0.1532) 0.0694

1994 0.0606 0.0055 1.9832 0.0028 (0.0190) 0.0034 0.0333 (0.0898) 0.0451

1995 0.0648 0.0065 1.8943 0.0034 (0.0156) 0.0045 0.0376 (0.1105) 0.0527

1996 0.0655 0.0085 1.5608 0.0055 (0.0209) 0.0073 0.0474 (0.1347) 0.0668

1997 0.0688 0.0013 1.5975 0.0008 (0.0048) 0.0009 0.0439 (0.0903) 0.0569

1998 0.0637 0.0013 1.8425 0.0007 (0.0005) 0.0009 0.0353 (0.0261) 0.0421

1999 0.0665 0.0009 1.6718 0.0005 (0.0006) 0.0007 0.0403 (0.0550) 0.0510

2000 0.0669 0.0015 1.6544 0.0009 (0.0007) 0.0012 0.0414 (0.0376) 0.0506

2001 0.0642 0.0027 1.4592 0.0019 (0.0035) 0.0032 0.0458 (0.1436) 0.0691

2002 0.0576 0.0042 1.3038 0.0032 (0.0087) 0.0061 0.0474 (0.2088) 0.0792

2003 0.0566 0.0042 1.3541 0.0031 (0.0093) 0.0063 0.0449 (0.2247) 0.0796

2004 0.0521 0.0031 1.3027 0.0024 (0.0049) 0.0059 0.0424 (0.2050) 0.0764

2005 0.0532 0.0028 1.1517 0.0024 (0.0030) 0.0066 0.0486 (0.1816) 0.0814

2006 0.0580 (0.0019) 1.1488 (0.0016) 0.0008 (0.0040) 0.0489 (0.0786) 0.0682

2007 0.0636 (0.0045) 1.1561 (0.0039) (0.0005) (0.0046) 0.0511 0.0090 0.0574

2008 0.0650 (0.0047) 1.2595 (0.0037) (0.0009) (0.0043) 0.0479 0.0140 0.0531

2009 0.0644 (0.0075) 1.1717 (0.0064) 0.0077 (0.0145) 0.0486 (0.1409) 0.0783

2010 0.0629 (0.0060) 1.2868 (0.0047) 0.0050 (0.0141) 0.0443 (0.1405) 0.0759
Cost of capital, real vs. nominalHAr*(i) r*-HAr*(i) v*=r*/(r*-gY*)CC*REAL CC*REAL(G)CC*REAL(PRI)CC*NOMINALCC*NOMI(G)CC*NOMI(P)

6. the U K max. endo. inf. REAL to bubbles REAL G PRI NOMINAL G PRI

1990 0.0671 0.0037 1.7261 0.0022 0.0019 0.0022 0.0410 0.0286 0.0452

1991 0.0764 0.0081 1.2733 0.0064 (0.0017) 0.0088 0.0664 (0.0166) 0.0946

1992 0.0793 0.0168 1.1561 0.0145 (0.0207) 0.0269 0.0831 (0.1210) 0.1526

1993 0.0795 0.0221 1.1443 0.0193 (0.0140) 0.0752 0.0888 (0.1494) 0.1734

1994 0.0724 0.0196 1.1652 0.0168 (0.0112) 0.0614 0.0790 (0.1189) 0.1516

1995 0.0737 0.0093 1.4269 0.0065 (0.0060) 0.0238 0.0582 (0.1138) 0.1247

1996 0.0741 0.0090 1.4435 0.0062 (0.0053) 0.0147 0.0576 (0.0746) 0.1100

1997 0.0638 0.0103 1.6718 0.0061 (0.0037) 0.0119 0.0443 (0.0348) 0.0760

1998 0.0646 0.0057 1.9204 0.0030 0.0032 0.0030 0.0366 0.0235 0.0423

1999 0.0764 0.0077 1.6700 0.0046 0.0093 0.0042 0.0504 0.0374 0.0557

2000 0.0805 0.0104 1.5236 0.0068 0.0140 0.0060 0.0597 0.0494 0.0636

2001 0.0805 0.0123 1.4664 0.0084 0.0095 0.0082 0.0633 0.0392 0.0717

2002 0.0785 0.0141 1.4274 0.0099 (0.0045) 0.0148 0.0649 (0.0290) 0.0974

2003 0.0767 0.0154 1.4424 0.0107 (0.0061) 0.0223 0.0639 (0.0567) 0.1071

2004 0.0792 0.0159 1.4393 0.0111 (0.0076) 0.0205 0.0661 (0.0570) 0.1110

2005 0.0845 0.0187 1.3656 0.0137 (0.0079) 0.0345 0.0755 (0.0770) 0.1341

2006 0.0902 0.0205 1.3506 0.0151 (0.0193) 0.0200 0.0819 (0.0488) 0.1302

2007 0.0862 0.0214 1.3279 0.0161 (0.0097) 0.0245 0.0810 (0.0445) 0.1274

2008 0.0823 0.0323 1.2017 0.0269 (0.0241) 0.0499 0.0953 (0.0978) 0.1672

2009 0.0739 0.0470 1.1341 0.0414 (0.0698) 0.1164 0.1066 (0.2600) 0.2453

2010 0.0846 0.0382 1.1632 0.0328 (0.0945) 0.0687 0.1056 (0.2465) 0.2377  
Data source: KEWT 6.12-1, -2, -3, and -4, by country and sector, 1990-2010, whose original data are 

International Financial Statistics Yearbook, IMF. 
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Table 7.3. Endogenous inflation/deflation etc.: China, India, Brazil, 1990-2010 
Cost of capital, real vs. nominalHAr*(i) r*-HAr*(i) v*=r*/(r*-gY*)CC*REAL CC*REAL(G)CC*REAL(PRI)CC*NOMINALCC*NOMI(G)CC*NOMI(P)

7. China max. endo. inf. REAL to bubbles REAL G PRI NOMINAL G PRI

1990 0.1747 0.0048 4.21 0.0011 0.0016 0.0011 0.0426 0.0718 0.0409

1991 0.1567 0.0167 4.59 0.0036 0.0038 0.0037 0.0377 0.0504 0.0376

1992 0.1579 0.0142 5.59 0.0025 0.0029 0.0025 0.0308 0.0344 0.0303

1993 0.1836 0.0132 7.53 0.0018 0.0038 0.0015 0.0262 0.0537 0.0227

1994 0.2010 0.0143 4.74 0.0030 0.0024 0.0031 0.0454 0.0360 0.0465

1995 0.2183 0.0144 3.77 0.0038 0.0279 0.0034 0.0618 0.6372 0.0520

1996 0.2025 0.0140 4.01 0.0035 0.0134 0.0030 0.0540 0.2977 0.0449

1997 0.1917 0.0144 3.34 0.0043 0.0079 0.0041 0.0617 0.1276 0.0581

1998 0.1678 0.0127 3.58 0.0036 0.0036 0.0036 0.0505 0.0547 0.0505

1999 0.1478 0.0094 4.52 0.0021 (0.0004) 0.0023 0.0348 (0.0073) 0.0386

2000 0.1359 0.0101 5.28 0.0019 (0.0029) 0.0024 0.0277 (0.0408) 0.0340

2001 0.1321 0.0093 5.73 0.0016 (0.0034) 0.0019 0.0247 (0.0422) 0.0302

2002 0.1325 0.0089 5.60 0.0016 (0.0031) 0.0020 0.0252 (0.0453) 0.0318

2003 0.1400 0.0083 5.85 0.0014 (0.0015) 0.0017 0.0253 (0.0237) 0.0299

2004 0.1514 0.0083 5.49 0.0015 0.0003 0.0016 0.0291 0.0054 0.0307

2005 0.1567 0.0087 4.20 0.0021 0.0005 0.0022 0.0394 0.0079 0.0420

2006 0.1626 0.0089 3.61 0.0025 0.0014 0.0025 0.0475 0.0226 0.0495

2007 0.1718 0.0074 6.98 0.0011 0.0048 0.0008 0.0257 0.0661 0.0194

2008 0.1651 0.0072 7.23 0.0010 0.0021 0.0009 0.0239 0.0379 0.0213

2009 0.1638 0.0073 7.36 0.0010 (0.0003) 0.0012 0.0233 (0.0083) 0.0271

2010 0.1640 0.0071 7.42 0.0010 (0.0000) 0.0010 0.0231 (0.0006) 0.0252
Cost of capital, real vs. nominalHAr*(i) r*-HAr*(i) v*=r*/(r*-gY*)CC*REAL CC*REAL(G)CC*REAL(PRI)CC*NOMINALCC*NOMI(G)CC*NOMI(P)

8. India max. endo. inf. REAL to bubbles REAL G PRI NOMINAL G PRI

1990 0.0586 0.0216 1917.09 0.0000 (0.0296) 0.0284 0.0000 (0.1887) 0.0810

1991 0.0594 0.0222 10.60 0.0021 (0.0230) 0.0231 0.0077 (0.1303) 0.0698

1992 0.0659 0.0199 (1479.15) (0.0000) (0.0221) 0.0150 (0.0001) (0.1245) 0.0580

1993 0.0687 0.0213 15.99 0.0013 (0.0261) 0.0247 0.0056 (0.1638) 0.0871

1994 0.0936 0.0232 7.20 0.0032 (0.0157) 0.0187 0.0162 (0.1149) 0.0790

1995 0.0418 0.0549 3.00 0.0183 (0.0359) 0.0948 0.0322 (0.1223) 0.1087

1996 0.0472 0.0568 2.63 0.0216 (0.0348) 0.1026 0.0396 (0.1178) 0.1258

1997 0.0665 0.0316 2.68 0.0118 (0.0338) 0.0316 0.0366 (0.0783) 0.1077

1998 0.0814 0.0404 1.81 0.0224 (0.0383) 0.0515 0.0674 (0.0998) 0.1630

1999 0.1153 0.0210 6.37 0.0033 (0.0257) 0.0110 0.0214 (0.0935) 0.0814

2000 0.1033 0.0205 6.46 0.0032 (0.0216) 0.0111 0.0192 (0.1009) 0.0716

2001 0.0938 0.0197 7.39 0.0027 (0.0190) 0.0111 0.0154 (0.1071) 0.0642

2002 0.1054 0.0208 5.13 0.0040 (0.0162) 0.0125 0.0246 (0.1051) 0.0744

2003 0.1313 0.0225 3.67 0.0061 (0.0086) 0.0126 0.0420 (0.0665) 0.0827

2004 0.1286 0.0203 4.69 0.0043 (0.0042) 0.0090 0.0318 (0.0423) 0.0585

2005 0.0908 0.0208 3.98 0.0052 (0.0058) 0.0132 0.0281 (0.0479) 0.0572

2006 0.0992 0.0192 4.75 0.0040 (0.0051) 0.0106 0.0250 (0.0469) 0.0536

2007 0.1047 0.0176 6.23 0.0028 (0.0039) 0.0066 0.0196 (0.0333) 0.0421

2008 0.1007 0.0163 8.38 0.0019 (0.0076) 0.0107 0.0140 (0.0866) 0.0589

2009 0.0973 0.0165 6.78 0.0024 (0.0089) 0.0126 0.0168 (0.0900) 0.0702

2010 0.1043 0.0177 4.50 0.0039 (0.0064) 0.0113 0.0271 (0.0547) 0.0698
Cost of capital, real vs. nominalHAr*(i) r*-HAr*(i) v*=r*/(r*-gY*)CC*REAL CC*REAL(G)CC*REAL(PRI)CC*NOMINALCC*NOMI(G)CC*NOMI(P)

3. Brazil max. endo. inf. REAL to bubbles REAL G PRI NOMINAL G PRI

1990 0.3999 0.0444 1.62 0.0275 (0.0291) 0.0402 0.2749 (0.3193) 0.3912

1991 1.2465 0.0541 1.43 0.0379 0.0068 0.0464 0.9105 0.1508 1.1497

1992 0.7364 0.0420 1.59 0.0264 0.0009 0.0334 0.4898 0.0157 0.6405

1993 0.5662 0.0350 1.73 0.0202 (0.0065) 0.0288 0.3468 (0.1874) 0.4237

1994 0.5694 0.0361 1.65 0.0218 (0.0063) 0.0287 0.3662 (0.1204) 0.4623

1995 0.0758 0.0522 56.73 0.0009 (0.0243) 0.0078 0.0023 (0.0934) 0.0172

1996 0.1035 0.0170 9.34 0.0018 (0.0140) 0.0062 0.0129 (0.1532) 0.0392

1997 0.0910 0.0160 51.07 0.0003 (0.0146) 0.0075 0.0021 (0.1854) 0.0404

1998 0.0743 0.0151 1180.18 0.0000 (0.0178) 0.0090 0.0001 (0.1849) 0.0436

1999 0.0637 0.0128 (6.06) (0.0021) (0.0051) (0.0006) (0.0126) (0.0501) (0.0029)

2000 0.0648 0.0126 (6.81) (0.0019) 0.0035 (0.0039) (0.0114) 0.0271 (0.0222)

2001 0.0525 0.0114 (3.92) (0.0029) 0.0014 (0.0066) (0.0163) 0.0145 (0.0271)

2002 0.0569 0.0133 (22.72) (0.0006) 0.0028 (0.0035) (0.0031) 0.0249 (0.0141)

2003 0.0644 0.0149 10.43 0.0014 (0.0079) 0.0076 0.0076 (0.0619) 0.0335

2004 0.0917 0.0174 3.75 0.0047 (0.0006) 0.0074 0.0291 (0.0047) 0.0421

2005 0.0797 0.0154 4.60 0.0034 (0.0039) 0.0088 0.0207 (0.0365) 0.0440

2006 0.0814 0.0141 4.77 0.0030 (0.0003) 0.0053 0.0200 (0.0031) 0.0287

2007 0.0935 0.0132 4.68 0.0028 0.0004 0.0038 0.0228 0.0024 0.0326

2008 0.1107 0.0124 4.69 0.0026 (0.0012) 0.0048 0.0262 (0.0142) 0.0440

2009 0.0624 0.0090 (72.65) (0.0001) (0.0019) 0.0008 (0.0010) (0.0166) 0.0059

2010 0.0785 0.0091 23.05 0.0004 0.0020 (0.0000) 0.0038 0.0151 (0.0005)  
Data source: KEWT 6.12-1, -2, -3, and -4, by country and sector, 1990-2010, whose original data are 

International Financial Statistics Yearbook, IMF.
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Table 7.4. Endogenous inflation/deflation rtc.: Mexico, Russia, South Africa, 1990-2010 
Cost of capital, real vs. nominalHAr*(i) r*-HAr*(i) v*=r*/(r*-gY*)CC*REAL CC*REAL(G)CC*REAL(PRI)CC*NOMINALCC*NOMI(G)CC*NOMI(P)

5. Mexico max. endo. inf. REAL to bubbles REAL G PRI NOMINAL G PRI

1990 0.4358 0.0505 1.62 0.0312 (0.0132) 0.1284 0.3009 (0.0776) 1.4331

1991 0.3079 0.0391 1.93 0.0203 0.0268 0.0211 0.1798 0.1828 0.2018

1992 0.1294 0.0284 25.14 0.0011 0.0684 (0.0182) 0.0063 0.2343 (0.1126)

1993 0.1114 0.0206 11.09 0.0019 0.0119 (0.0019) 0.0119 0.0673 (0.0125)

1994 0.0977 0.0184 (77.38) (0.0002) 0.0075 (0.0026) (0.0015) 0.0410 (0.0173)

1995 0.1805 0.0255 2.64 0.0096 0.0069 0.0099 0.0780 0.0705 0.0755

1996 0.2303 0.0313 2.40 0.0130 0.0096 0.0140 0.1088 0.0861 0.1152

1997 0.2367 0.0254 2.60 0.0098 0.0026 0.0120 0.1010 0.0281 0.1224

1998 0.1332 0.0187 10.49 0.0018 0.0008 0.0018 0.0145 0.0076 0.0137

1999 0.1234 0.0179 8.77 0.0020 0.0012 0.0016 0.0161 0.0140 0.0116

2000 0.1165 0.0159 12.35 0.0013 0.0022 (0.0002) 0.0107 0.0271 (0.0011)

2001 0.0797 0.0128 (35.11) (0.0004) 0.0026 (0.0026) (0.0026) 0.0259 (0.0167)

2002 0.0753 0.0117 (47.02) (0.0002) (0.0008) (0.0006) (0.0018) (0.0095) (0.0040)

2003 0.0977 0.0120 12.89 0.0009 0.0010 0.0005 0.0085 0.0119 0.0046

2004 0.1566 0.0167 2.67 0.0063 0.0013 0.0086 0.0648 0.0197 0.0779

2005 0.0961 0.0112 12.70 0.0009 0.0014 (0.0002) 0.0085 0.0197 (0.0015)

2006 0.1130 0.0122 6.34 0.0019 (0.0004) 0.0029 0.0197 (0.0052) 0.0274

2007 0.1069 0.0118 7.20 0.0016 (0.0015) 0.0029 0.0165 (0.0153) 0.0295

2008 0.1009 0.0112 8.97 0.0012 (0.0002) 0.0017 0.0125 (0.0020) 0.0159

2009 0.0745 0.0100 35.24 0.0003 (0.0015) 0.0011 0.0024 (0.0159) 0.0082

2010 0.0903 0.0108 8.09 0.0013 (0.0018) 0.0030 0.0125 (0.0221) 0.0253
Cost of capital, real vs. nominalHAr*(i) r*-HAr*(i) v*=r*/(r*-gY*)CC*REAL CC*REAL(G)CC*REAL(PRI)CC*NOMINALCC*NOMI(G)CC*NOMI(P)

7. Russia max. endo. inf. REAL to bubbles REAL G PRI NOMINAL G PRI

1990

1991

1992

1993

1994

1995 0.0306 (0.0008) (0.7875) 0.0010 0.0031 (0.0003) (0.0378) (0.1041) 0.0109

1996 0.0366 (0.0007) (1.0749) 0.0006 0.0022 (0.0015) (0.0335) (0.1762) 0.0631

1997 0.0357 (0.0037) (1.4261) 0.0026 0.0217 (0.0100) (0.0225) (0.1815) 0.0887

1998 0.0455 (0.0066) 1.5648 (0.0042) 0.0158 (0.0386) 0.0249 (0.1629) 0.1548

1999 0.1389 (0.0257) 1.1314 (0.0227) 0.0021 (0.2135) 0.1001 (0.0306) 0.1862

2000 0.6848 (0.0365) 1.1117 (0.0328) (0.0262) (0.0378) 0.5832 0.2592 0.7804

2001 0.4864 (0.0224) 1.2376 (0.0181) (0.0357) (0.0158) 0.3749 0.3635 0.3842

2002 0.3985 (0.0233) 1.2595 (0.0185) (0.0322) (0.0168) 0.2979 0.2407 0.3188

2003 0.4095 (0.0205) 1.3305 (0.0154) (0.0279) (0.0130) 0.2924 0.3638 0.2707

2004 0.4125 (0.0200) 1.3433 (0.0149) (0.0399) (0.0096) 0.2922 0.6274 0.1981

2005 0.4045 (0.0207) 1.3020 (0.0159) (0.0518) (0.0070) 0.2948 0.8804 0.1339

2006 0.3832 (0.0167) 1.3666 (0.0122) (0.0602) (0.0050) 0.2682 0.8612 0.1203

2007 0.3133 (0.0114) 1.5689 (0.0073) (0.0345) (0.0024) 0.1924 0.7194 0.0662

2008 0.3113 (0.0103) 1.6015 (0.0064) (0.0224) (0.0032) 0.1879 0.5743 0.0951

2009 0.1820 (0.0114) 1.4793 (0.0077) 0.0034 (0.0196) 0.1154 (0.1094) 0.1851

2010 0.3267 (0.0130) 1.3762 (0.0094) 0.0016 (0.0203) 0.2279 (0.0673) 0.3410
Cost of capital, real vs. nominalHAr*(i) r*-HAr*(i) v*=r*/(r*-gY*)CC*REAL CC*REAL(G)CC*REAL(PRI)CC*NOMINALCC*NOMI(G)CC*NOMI(P)

18. S. Africa max. endo. inf. REAL to bubbles REAL G PRI NOMINAL G PRI

1990 0.0735 0.1550 1.88 0.0822 (0.4173) 0.1650 0.1212 (0.4894) 0.2572

1991 0.1392 0.0768 1.54 0.0498 (0.3614) 0.0902 0.1400 (0.5859) 0.2828

1992 0.1437 0.0614 1.53 0.0401 (0.2110) 0.1030 0.1340 (0.7787) 0.3340

1993 0.1399 0.0465 1.81 0.0256 (0.2178) 0.0648 0.1027 (0.7035) 0.2738

1994 0.1302 0.0394 2.20 0.0179 (0.1167) 0.0613 0.0772 (0.6144) 0.2472

1995 0.1210 0.0357 3.40 0.0105 (0.1777) 0.0285 0.0461 (0.2985) 0.1473

1996 0.1757 0.0420 2.07 0.0203 (0.0666) 0.0525 0.1053 (0.2495) 0.2997

1997 0.1576 0.0221 2.10 0.0105 (0.0363) 0.0207 0.0856 (0.1631) 0.1939

1998 0.1283 0.0253 2.61 0.0097 (0.0185) 0.0182 0.0588 (0.0918) 0.1171

1999 0.1313 0.0241 2.69 0.0090 (0.0097) 0.0131 0.0578 (0.0425) 0.0923

2000 0.1258 0.0231 2.75 0.0084 (0.0065) 0.0129 0.0542 (0.0396) 0.0846

2001 0.1153 0.0230 2.86 0.0080 (0.0029) 0.0098 0.0483 (0.0105) 0.0654

2002 0.1193 0.0229 2.73 0.0084 (0.0042) 0.0098 0.0521 (0.0144) 0.0685

2003 0.0952 0.0182 4.37 0.0042 (0.0175) 0.0081 0.0260 (0.0869) 0.0533

2004 0.0892 0.0150 9.94 0.0015 (0.0084) 0.0036 0.0105 (0.0525) 0.0256

2005 0.0807 0.0135 12.86 0.0010 0.0049 0.0004 0.0073 0.0220 0.0031

2006 0.0764 0.0114 (22.87) (0.0005) 0.0140 (0.0023) (0.0038) 0.0644 (0.0196)

2007 0.0806 0.0094 (6.10) (0.0015) 0.0147 (0.0043) (0.0147) 0.1186 (0.0428)

2008 0.0850 0.0089 (6.94) (0.0013) 0.0037 (0.0023) (0.0135) 0.0385 (0.0246)

2009 0.0580 0.0089 201.20 0.0000 (0.0458) 0.0066 0.0003 (0.2586) 0.0531

2010 0.0624 0.0076 129.03 0.0001 (0.0356) 0.0034 0.0005 (0.1803) 0.0343  
Data source: KEWT 6.12-1, -2, -3, and -4, by country and sector, 1990-2010, whose original data are 

International Financial Statistics Yearbook, IMF.
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Table 7.5. Hyperbola elements, a, b, c, d, and  at  formed for the rate of 

return, : the US, Australia, Japan, France, Germany, the UK, 1990- 2010 
Pacific a b c d i=I/Y Pacific a b c d i=I/Y

1. United States 3. Australia

1990 0.0894 0.1248 (1.7939) 0.0354 0.0420 1990 0.2340 0.3498 (1.5821) 0.1158 0.1309

1991 0.0889 0.1251 (1.8087) 0.0362 0.0422 1991 0.0721 0.1030 (1.4288) 0.0310 0.0395

1992 0.0791 0.1121 (1.7319) 0.0330 0.0388 1992 0.0811 0.1173 (1.4147) 0.0362 0.0456

1993 0.1131 0.1618 (1.7420) 0.0487 0.0562 1993 0.1012 0.1491 (1.4362) 0.0480 0.0581

1994 0.1321 0.1907 (1.7163) 0.0586 0.0672 1994 0.1621 0.2408 (1.4699) 0.0788 0.0932

1995 0.1336 0.1874 (1.8937) 0.0538 0.0616 1995 0.0781 0.1165 (1.4477) 0.0384 0.0455

1996 0.1451 0.2056 (1.8637) 0.0604 0.0686 1996 0.0813 0.1240 (1.4286) 0.0427 0.0493

1997 0.1665 0.2385 (1.8425) 0.0720 0.0806 1997 0.0787 0.1214 (1.4029) 0.0427 0.0489

1998 0.1913 0.2757 (1.8278) 0.0843 0.0940 1998 0.2076 0.3226 (1.4349) 0.1150 0.1290

1999 0.2260 0.3283 (1.7947) 0.1023 0.1135 1999 0.2067 0.3164 (1.4588) 0.1096 0.1246

2000 0.2424 0.3526 (1.7821) 0.1103 0.1225 2000 0.1930 0.2973 (1.4676) 0.1043 0.1171

2001 0.1914 0.2745 (1.7864) 0.0831 0.0943 2001 0.1494 0.2300 (1.4558) 0.0806 0.0910

2002 0.1499 0.2113 (1.7487) 0.0614 0.0725 2002 0.1848 0.2843 (1.4636) 0.0995 0.1121

2003 0.1394 0.1961 (1.7066) 0.0567 0.0681 2003 0.2285 0.3496 (1.5004) 0.1211 0.1358

2004 0.1493 0.2113 (1.6704) 0.0620 0.0745 2004 0.2452 0.3718 (1.5298) 0.1267 0.1425

2005 0.1436 0.2034 (1.6185) 0.0598 0.0728 2005 0.2671 0.4038 (1.5803) 0.1367 0.1520

2006 0.1827 0.2637 (1.6363) 0.0810 0.0951 2006 0.2669 0.4013 (1.6103) 0.1344 0.1493

2007 0.2008 0.2946 (1.6611) 0.0938 0.1065 2007 0.3001 0.4501 (1.6316) 0.1500 0.1661

2008 0.1660 0.2403 (1.6670) 0.0742 0.0860 2008 0.3236 0.4846 (1.6468) 0.1610 0.1779

2009 0.0089 0.0122 (1.5877) 0.0033 0.0043 2009 0.2761 0.4026 (1.7778) 0.1265 0.1402

2010 0.0483 0.0675 (1.5817) 0.0192 0.0242 2010 0.2800 0.4096 (1.7798) 0.1296 0.1428

Asian a b c d i=I/Y a b c d i=I/Y

10. Japan 4. France 

1990 0.5213 0.6849 (2.0309) 0.1636 0.2049 1990 0.1312 0.2197 (1.2056) 0.0886 0.0982

1991 0.5036 0.6585 (2.0631) 0.1549 0.1944 1991 0.1139 0.1887 (1.2280) 0.0748 0.0833

1992 0.4259 0.5533 (2.2579) 0.1274 0.1550 1992 0.0896 0.1471 (1.2365) 0.0575 0.0646

1993 0.3822 0.4968 (2.4890) 0.1146 0.1326 1993 0.0487 0.0788 (1.2244) 0.0301 0.0346

1994 0.3634 0.4713 (2.6277) 0.1079 0.1222 1994 0.0606 0.0990 (1.2265) 0.0384 0.0435

1995 0.3675 0.4760 (2.6882) 0.1086 0.1218 1995 0.0539 0.0881 (1.1802) 0.0342 0.0395

1996 0.3674 0.4735 (2.7971) 0.1061 0.1180 1996 0.0313 0.0512 (1.1574) 0.0199 0.0232

1997 0.3658 0.4687 (2.8115) 0.1029 0.1157 1997 0.0268 0.0446 (1.1613) 0.0178 0.0202

1998 0.2445 0.3105 (3.0519) 0.0660 0.0727 1998 0.0480 0.0809 (1.1589) 0.0329 0.0369

1999 0.1819 0.2290 (3.1343) 0.0471 0.0523 1999 0.0587 0.0975 (1.2271) 0.0388 0.0431

2000 0.2349 0.2960 (3.1537) 0.0612 0.0675 2000 0.0641 0.1063 (1.2104) 0.0423 0.0473

2001 0.1683 0.2103 (3.2040) 0.0421 0.0470 2001 0.1125 0.1890 (1.2112) 0.0765 0.0843

2002 0.0733 0.0907 (3.2312) 0.0175 0.0199 2002 0.0984 0.1631 (1.2459) 0.0647 0.0715

2003 0.0429 0.0530 (3.2435) 0.0101 0.0116 2003 0.0961 0.1580 (1.2642) 0.0619 0.0686

2004 0.0687 0.0854 (3.2320) 0.0167 0.0189 2004 0.0792 0.1283 (1.2678) 0.0491 0.0554

2005 0.0800 0.0996 (3.2313) 0.0196 0.0220 2005 0.0954 0.1540 (1.2752) 0.0585 0.0662

2006 0.0662 0.0824 (3.2155) 0.0163 0.0183 2006 0.1068 0.1733 (1.2923) 0.0665 0.0742

2007 0.0575 0.0720 (3.1856) 0.0145 0.0162 2007 0.1355 0.2198 (1.3163) 0.0843 0.0932

2008 0.1021 0.1273 (3.2155) 0.0252 0.0283 2008 0.1364 0.2178 (1.3634) 0.0814 0.0903

2009 0.1290 0.1598 (3.3142) 0.0308 0.0347 2009 0.0944 0.1462 (1.4098) 0.0517 0.0589

2010 0.1751 0.2180 (3.3338) 0.0429 0.0475 2010 0.1049 0.1610 (1.4286) 0.0561 0.0642

a b c d i=I/Y a b c d i=I/Y

5. Germany 6. United Kigdom

1990 0.1797 0.2751 (1.5303) 0.0954 0.1059 1990 0.1449 0.2138 (1.5941) 0.0689 0.0791

1991 0.1472 0.2332 (1.3859) 0.0859 0.0955 1991 0.0838 0.1233 (1.5263) 0.0395 0.0465

1992 0.1285 0.2045 (1.3562) 0.0760 0.0849 1992 0.0559 0.0823 (1.4639) 0.0264 0.0317

1993 0.0949 0.1495 (1.3607) 0.0546 0.0617 1993 0.0512 0.0761 (1.4083) 0.0249 0.0301

1994 0.1189 0.1883 (1.3824) 0.0694 0.0773 1994 0.0493 0.0749 (1.3919) 0.0255 0.0301

1995 0.1154 0.1846 (1.3322) 0.0692 0.0774 1995 0.0925 0.1433 (1.3755) 0.0508 0.0584

1996 0.0942 0.1487 (1.3568) 0.0546 0.0615 1996 0.0912 0.1428 (1.3442) 0.0516 0.0592

1997 0.0998 0.1567 (1.3914) 0.0569 0.0639 1997 0.0993 0.1588 (1.3207) 0.0596 0.0669

1998 0.1174 0.1833 (1.4308) 0.0659 0.0735 1998 0.1125 0.1815 (1.3112) 0.0691 0.0770

1999 0.1155 0.1767 (1.4844) 0.0612 0.0690 1999 0.1135 0.1806 (1.2954) 0.0671 0.0767

2000 0.1185 0.1799 (1.5051) 0.0614 0.0695 2000 0.1032 0.1638 (1.2775) 0.0606 0.0700

2001 0.0910 0.1386 (1.5049) 0.0475 0.0536 2001 0.0957 0.1521 (1.2663) 0.0564 0.0653

2002 0.0620 0.0947 (1.5209) 0.0327 0.0365 2002 0.0867 0.1389 (1.2473) 0.0522 0.0602

2003 0.0692 0.1054 (1.5331) 0.0362 0.0404 2003 0.0854 0.1378 (1.2303) 0.0525 0.0603

2004 0.0543 0.0838 (1.5186) 0.0295 0.0325 2004 0.0865 0.1399 (1.2168) 0.0534 0.0616

2005 0.0317 0.0487 (1.5273) 0.0170 0.0188 2005 0.0817 0.1313 (1.2022) 0.0496 0.0581

2006 0.0309 0.0480 (1.4927) 0.0171 0.0188 2006 0.0848 0.1356 (1.1902) 0.0508 0.0602

2007 0.0332 0.0519 (1.4570) 0.0187 0.0206 2007 0.0768 0.1236 (1.1853) 0.0468 0.0551

2008 0.0510 0.0799 (1.4428) 0.0289 0.0320 2008 0.0529 0.0850 (1.1651) 0.0321 0.0382

2009 0.0371 0.0573 (1.4991) 0.0203 0.0224 2009 0.0396 0.0624 (1.1834) 0.0229 0.0276

2010 0.0541 0.0844 (1.4731) 0.0303 0.0333 2010 0.0479 0.0760 (1.1640) 0.0281 0.0340  



How to solve fiscal problems at the current financial crisis 109 

 

 

Table 7.6. Hyperbola elements, a, b, c, d, and  at  formed for the rate of 

return, : China, India, Brazil, Mexico, Russia, South Africa, 1990-2010 
Asian a b c d i=I/Y Asian a b c d i=I/Y

7. China 8. India 

1990 0.6908 0.9204 (1.2688) 0.2296 0.3536 1990 0.1674 0.2987 (1.0496) 0.1313 0.1447

1991 0.7225 0.9518 (1.3180) 0.2293 0.3546 1991 0.1501 0.2698 (1.0327) 0.1196 0.1319

1992 0.7652 1.0064 (1.3273) 0.2412 0.3729 1992 0.1809 0.3225 (1.0374) 0.1416 0.1572

1993 0.8567 1.1215 (1.2073) 0.2649 0.4335 1993 0.1760 0.3136 (1.0285) 0.1376 0.1534

1994 0.7698 1.0155 (1.1176) 0.2457 0.4114 1994 0.2113 0.3706 (0.9950) 0.1592 0.1839

1995 0.5148 0.7487 (0.9623) 0.2339 0.3537 1995 0.1118 0.1987 (1.0182) 0.0869 0.0977

1996 0.5561 0.7899 (1.0366) 0.2339 0.3542 1996 0.1008 0.1844 (0.9517) 0.0836 0.0941

1997 0.5819 0.7977 (1.1140) 0.2158 0.3357 1997 0.1091 0.2006 (0.9559) 0.0915 0.1022

1998 0.6503 0.8650 (1.2659) 0.2147 0.3321 1998 0.0881 0.1640 (0.8911) 0.0759 0.0866

1999 0.7476 0.9724 (1.4346) 0.2248 0.3423 1999 0.1975 0.3679 (0.8641) 0.1705 0.1974

2000 0.8114 1.0409 (1.5376) 0.2295 0.3480 2000 0.2162 0.3813 (0.9697) 0.1651 0.1918

2001 0.8889 1.1224 (1.6092) 0.2335 0.3591 2001 0.2324 0.3952 (1.0570) 0.1628 0.1892

2002 0.9731 1.2074 (1.6492) 0.2343 0.3718 2002 0.2786 0.4499 (1.1203) 0.1712 0.2064

2003 1.0942 1.3348 (1.6214) 0.2406 0.4029 2003 0.3307 0.5124 (1.1111) 0.1816 0.2325

2004 1.1632 1.4034 (1.5401) 0.2402 0.4259 2004 0.3899 0.5875 (1.1786) 0.1976 0.2557

2005 1.1432 1.3672 (1.5012) 0.2240 0.4130 2005 0.3191 0.4763 (1.3493) 0.1572 0.1928

2006 1.1306 1.3429 (1.4551) 0.2123 0.4061 2006 0.3509 0.5242 (1.3173) 0.1733 0.2149

2007 1.4110 1.6614 (1.3950) 0.2504 0.5032 2007 0.3896 0.5795 (1.3112) 0.1899 0.2376

2008 1.4728 1.7230 (1.4505) 0.2502 0.5041 2008 0.4046 0.5997 (1.3430) 0.1951 0.2424

2009 1.5953 1.8426 (1.4576) 0.2473 0.5202 2009 0.3794 0.5641 (1.3500) 0.1846 0.2278

2010 1.6939 1.9381 (1.4499) 0.2442 0.5341 2010 0.3464 0.5205 (1.2887) 0.1741 0.2163

W. Hemispher a b c d i=I/Y Pacific a b c d i=I/Y

3. Brazil 5. Mexico 

1990 0.1019 0.2585 (0.3917) 0.1566 0.2019 1990 0.0679 0.2340 (0.2845) 0.1661 0.1991

1991 0.1366 0.2905 (0.1912) 0.1538 0.3315 1991 0.0927 0.2603 (0.3892) 0.1676 0.1998

1992 0.2319 0.3768 (0.3173) 0.1449 0.3254 1992 0.1175 0.2981 (0.5351) 0.1806 0.1991

1993 0.3238 0.4715 (0.4081) 0.1477 0.3424 1993 0.1233 0.2819 (0.6392) 0.1586 0.1749

1994 0.2116 0.3801 (0.4052) 0.1686 0.2966 1994 0.1477 0.3135 (0.7315) 0.1658 0.1830

1995 0.2358 0.4106 (0.9809) 0.1748 0.2050 1995 0.0877 0.2357 (0.4709) 0.1479 0.1660

1996 0.2374 0.4125 (1.0018) 0.1751 0.2037 1996 0.1174 0.2877 (0.4945) 0.1704 0.2011

1997 0.2625 0.4427 (1.0900) 0.1802 0.2083 1997 0.1571 0.3443 (0.5638) 0.1872 0.2284

1998 0.2652 0.4306 (1.2259) 0.1655 0.1892 1998 0.1650 0.3516 (0.6871) 0.1866 0.2117

1999 0.2981 0.4739 (1.3286) 0.1758 0.1986 1999 0.1708 0.3477 (0.7478) 0.1769 0.2010

2000 0.3139 0.4918 (1.3650) 0.1780 0.2023 2000 0.1863 0.3656 (0.8032) 0.1793 0.2039

2001 0.2994 0.4671 (1.4387) 0.1677 0.1868 2001 0.1770 0.3321 (0.9340) 0.1550 0.1714

2002 0.2653 0.4145 (1.4051) 0.1492 0.1679 2002 0.1890 0.3409 (1.0135) 0.1519 0.1683

2003 0.2462 0.3872 (1.3479) 0.1409 0.1605 2003 0.2151 0.3831 (0.9840) 0.1681 0.1917

2004 0.2670 0.4144 (1.2631) 0.1473 0.1765 2004 0.2356 0.3980 (0.9262) 0.1624 0.2032

2005 0.2558 0.3983 (1.3095) 0.1425 0.1668 2005 0.2719 0.4486 (1.1334) 0.1767 0.2059

2006 0.2670 0.4131 (1.3244) 0.1461 0.1716 2006 0.3175 0.5035 (1.1585) 0.1861 0.2258

2007 0.2995 0.4592 (1.3019) 0.1597 0.1917 2007 0.3479 0.5361 (1.2429) 0.1883 0.2296

2008 0.3542 0.5337 (1.2775) 0.1795 0.2231 2008 0.3858 0.5781 (1.3370) 0.1923 0.2356

2009 0.2995 0.4555 (1.4850) 0.1560 0.1774 2009 0.3975 0.5773 (1.5706) 0.1797 0.2133

2010 0.3389 0.5125 (1.4234) 0.1736 0.2033 2010 0.4482 0.6363 (1.5471) 0.1881 0.2334

a b c d i=I/Y Africa a b c d i=I/Y

7. Russia 18. South Africa 

1990 0.0302 0.0967 (0.3735) 0.0664 0.0733

1991 0.0328 0.1017 (0.3909) 0.0689 0.0760

1992 0.0354 0.1051 (0.4164) 0.0697 0.0769

1993 0.0486 0.1370 (0.4519) 0.0884 0.0975

1994 0.0631 0.1664 (0.5013) 0.1033 0.1140

1995 0.1303 0.2598 (0.9481) 0.1295 0.1334 1995 0.0916 0.2222 (0.5696) 0.1306 0.1449

1996 0.1024 0.2242 (0.7924) 0.1218 0.1255 1996 0.0563 0.1735 (0.3940) 0.1171 0.1294

1997 0.0825 0.1830 (0.7784) 0.1006 0.1032 1997 0.0630 0.1741 (0.4671) 0.1111 0.1224

1998 0.0200 0.0458 (0.7319) 0.0258 0.0266 1998 0.0774 0.1935 (0.5482) 0.1161 0.1280

1999 0.0089 0.0288 (0.4029) 0.0200 0.0210 1999 0.0940 0.2181 (0.6059) 0.1242 0.1388

2000 0.0269 0.0857 (0.2719) 0.0588 0.0763 2000 0.1033 0.2279 (0.6565) 0.1246 0.1400

2001 0.0446 0.1358 (0.3249) 0.0912 0.1119 2001 0.1111 0.2338 (0.7153) 0.1227 0.1381

2002 0.0442 0.1301 (0.3612) 0.0859 0.1025 2002 0.1195 0.2442 (0.7428) 0.1246 0.1416

2003 0.0608 0.1662 (0.3847) 0.1054 0.1290 2003 0.1356 0.2662 (0.8307) 0.1306 0.1460

2004 0.0677 0.1765 (0.4021) 0.1088 0.1353 2004 0.1654 0.3131 (0.8984) 0.1477 0.1649

2005 0.0631 0.1605 (0.4153) 0.0975 0.1217 2005 0.1650 0.3068 (0.9454) 0.1418 0.1573

2006 0.0759 0.1849 (0.4421) 0.1090 0.1368 2006 0.1905 0.3462 (0.9977) 0.1557 0.1724

2007 0.0991 0.2297 (0.5027) 0.1305 0.1604 2007 0.2418 0.4260 (1.0504) 0.1842 0.2059

2008 0.1098 0.2449 (0.5247) 0.1351 0.1681 2008 0.2782 0.4725 (1.1122) 0.1943 0.2205

2009 0.0743 0.1563 (0.6797) 0.0820 0.0947 2009 0.1986 0.3292 (1.2531) 0.1306 0.1439

2010 0.1107 0.2123 (0.6049) 0.1017 0.1364 2010 0.2106 0.3477 (1.2524) 0.1371 0.1518  
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Figure 7.1. Relationship between the rectangular hyperbola and the rectangular 

equilateral triangle: f/a>0 versus F/A<0 
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Figure 7.2. Hyperbola of the rate of return to net investment to output, :  

the US, Australia, Japan, France, Germany, the UK 2010 
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Data source: KEWT 6.12-1, -2, -3, and -4, by country and sector, 1990-

2010, whose original data are IFSY, IMF. 
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Figure 7.3. Hyperbola of the rate of return to net investment to output, : 

China, India, Brazil, Mexico, Russia, South Africa, 2010 
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Data source: KEWT 6.12-1, -2, -3, and -4, by country and sector, 1990-

2010, whose original data are International Financial Statistics Yearbook, 

IMF. I am much obliged to Tomoda, K., for his software help. 
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Figure 7.4. Hyperbola of the rate of return to net investment to output at the 

G sector, : China, India, the US, Japan, Philippines, Singapore, 2008 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Data source: KEWT 4.10, by country and sector, 1990-2008, whose original 

data are International Financial Statistics Yearbook, IMF. 
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ABSTRACT  

 
We examine the impact of new supervisory standards for bank trading portfolios, addi-

tional capital requirements for liquidity risk and credit risk (the Incremental Risk Charge), 

introduced under Basel 2.5. We estimate risk measures under alternative assumptions on port-

folio dynamics (constant level of risk vs. constant positions), rating systems (through-the-cycle 

vs. point-in-time), for different instruments (bond and CDS indices, credit ratings and industry 

sectors), alternative dependency structures (alternative copula and factor models and an ex-

tension to Bayesian correlations) and varying methodologies measuring the stressed VaR un-

der extreme market movements (including the application of extreme value theory.) We find a 

potentially larger increase in capital requirements above and beyond that concluded in the 

far-ranging impact studies conducted by the international supervisors utilizing the participa-

tion of a large sample of banks. Results indicate that capital charges are in general higher for 

either point-in-time ratings or constant portfolio dynamics, with this effect accentuated for 

financial or sovereign as compared to industrial sectors; and that regulatory is larger than 

economic capital for the latter, but not for the former sectors. Furthermore, we find that the 

new requirements may introduce added uncertainty into risk measures as compared to exist-

ing approaches.  

 

8.1. INTRODUCTION 

 

The 2007-2009 financial crisis was the impetus behind a new set of finan-

cial regulations known as “Basel 2.5” and “Basel III” (Basel Committee of 

Banking Supervision 2009a, 2009b, 2009c, 2009d, 2010a, 2010b, 2010c; 

“BCBS”), a set of measures designed to strengthen the resilience of the finan-

cial sector. This largely which built upon an ongoing program to both 

strengthen, and sensitize to risk, the regulatory capital requirements that banks 
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are subject to (BCBS 1996a, 1996b, 2005, 2006.) In the aftermath of the fi-

nancial crisis that involved losses far in excess of anything observed in recent 

history, international supervisors have been focused upon constructing an en-

hanced set of capital requirements, in order that in the future banks are insured 

to have resources sufficient to withstand a crisis as bad as or worse than this. 

While credit risk played a central role in this downturn, it is probably not 

widely known that the epicenter of these losses was in institutions’ trading 

portfolios (BCBS, 2009a.) There was significant price risk that materialized, 

the former due in large part to changes in the market price of risk in this period 

above and beyond market factor volatility (Berg, 2010), but credit events were 

a major catalyst behind the massive losses that realized by institutions. In light 

of this, the BCBS’s objective is to insure that institutions can withstand such a 

confluence of risk factors through heightened regulatory scrutiny of the credit 

risk residing in the trading books. Another motivation behind these new regu-

lations is to enforce more symmetry between the measurement and manage-

ment of credit risk between banking and trading books, minimizing the ten-

dency of institution to engage in regulatory arbitrage through booking assets 

across these in order to minimize regulatory capital. Hence, we have a set of 

new regulations that are tailored toward addressing the credit, liquidity and 

stressed market risk embedded in trading portfolios of defaultable instruments.  

 

While supervisors expect that institutions will hold sufficient capital in or-

der to remain a going concern while sustaining losses during a downturn, the 

recent episode resulted in trading book losses far in excess of these minimum 

requirements (BCBS 2009c.) This was the impetus behind the BCBS program 

of overhauling banking regulations and a host of new measures (BCBS 2009c, 

2010b.) With a view toward fortifying the resilience of the banking sector, the 

BCBS introduced two additional risk metrics: incremental risk charge (IRC), 

measuring the credit risk residing in trading books, and the stressed value-at-

risk (S-VaR), quantifying estimated mark-to-market losses ascribed to market 

moves in a downturn period. The IRC is meant to encompass portfolio value 

changes due to spread changes, rating migration and default events for trada-

ble, non-structured (i.e., not securitized) assets. The purpose of this was to 

compensate for deficiencies in the regulatory VaR framework that was in 

place at the timer for trading books, which assumed an exposure period of 10 

days to market risk. We have learned from the recent financial crisis that dis-

turbances can be persistent, and further that illiquidity of securities implies 

that institutions may not be able to trade out of positions in a timely manner in 

order to curtail losses, effectively an involuntary extension of instruments’ 

maturity and credit risk that requires additional capital. The idea behind the 

IRC is to measure such credit risk in a trading portfolio over the regulatory or 

economic capital formation period, conventionally one year, termed the capi-

tal horizon (“CH”.) On the other hand, the period in which a bank is unable to 

rebalance its trading portfolio is termed the liquidity horizon (“LH”), and has 

been stipulated by regulators to be at least a period of 3 months, at the end of 
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which a level of risk as existing at the beginning of the period can be achieved 

(BCBS, 2009a.) This assumption on portfolio dynamics is called the constant 

level of risk (“CLR”), the rationale for it being that institutions will have to 

bear a certain amount of risk even during crisis periods, in order to generate 

income to cover losses and be able to operate. Assets that have migrated to 

different credit rating are assumed to be replaced by ones with similar initial 

ratings, and those migrating to new ratings sold, so that the risks of liquidity 

and migration are directly linked by this mechanism. An implication of this is 

that in order to be in compliance and in the spirit of the new regulations, banks 

should use the correct measure of migration risk, of which various types imply 

materially different transition patterns. CLR implies that migration risk takes 

place only within the liquidity horizon, whereas default risk will always be 

estimated over the capital horizon of one year, such that rebalancing at the end 

of the liquidity horizon will cause the risk profile of the portfolio to be rea-

ligned several times every year. This in turn will influence annual default rates 

will be affected, and herein we implement procedures to measure the impact 

of the liquidity horizon on one-year default probabilities.  

 

Through-the-cycle (TTC) ratings quantify the credit risk of obligors over 

several years (e.g., 5) or over a business cycle, in an attempt to derive a stable 

measure that is not a function of temporary fluctuations in the economy, so 

that migrations should be due to changes in company fundamentals or idio-

syncratic shocks and not systematic factors. Due to this dynamic, in a TTC 

rating system, one should observe cyclicality of transition or default rates 

within ratings across the cycle. The ratings agencies (S&P, Moody’s) or some 

banks regularly estimate TTC ratings, and these are generally favored by pru-

dential supervisors in that they result in less cyclicality in capital measures 

(Resti and Sironi, 2007.) On the other hand, a point-in-time (PIT) rating sys-

tem quantifies the credit risk of an obligor over the short to near term (e.g., 

one month to a year), and includes the effects of economic conditions or firm-

specific idiosyncratic factors upon credit quality. Therefore, one would expect 

to observe a greater frequency and velocity of transition across ratings in a PIT 

as compared to a TTC system, but relatively stable transition or default rates 

within ratings. These are also used banks, either in combination or in lieu of 

TTC ratings, as there is concern about an obligor’s ability to make payments 

and less worry about maintaining stable ratings as with the agencies. Further 

examples of PIT ratings include the regulatory classification, pass vs. non-

pass
2
 for loans or CAMEL designations to rate banks, and vendor models for 

                                                
2. Non-pass includes the classifications special mention, sub-standard and doubtful / loss. In-

terestingly, these are PIT, in spite of the regulators’ preference of TTC purposes for capital 

calculation purposes.  
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probability-of-default (PD), such as the Moody’s KMV expected-default-

frequency (“EDF”).
3
 

 

In this study we measure the impact of the new Basel prescriptions upon 

institutions’ regulatory capital requirements. We reach conclusions that in 

some respects are rather different and more nuanced than what has been found 

previously, in contrast to the existing and limited literature, along several di-

mensions. While we conclude that, in general, the increase in trading book 

capital due to IRC and S-VaR may be substantially more than expected based 

upon the regulatory impact studies (BCBS 2009b, 2010a), this varies signifi-

cantly according to assumptions on the dynamics of portfolios (constant level 

of risk vs. constant positions) and ratings (through-the-cycle vs. point-in-time), 

dependency structures (copula models) as well as sectors (ratings, asset classes 

and maturities.) Furthermore, in a Bayesian implementation of the Basel II 

asymptotic single risk factor (“ASRF”) framework (Gordy, 2003) and the 

basic CreditMetrics (JP Morgan, 1997; “CM”) model, by treating correlation 

matrices as random rather than as fixed parameters, we illustrate that the new 

framework adds substantial uncertainty to the capital estimates. This also 

sheds light upon the influence of portfolio diversification upon the new trading 

book capital requirements in crisis periods. 

  

Results indicate that capital charges are in general higher for either point-

in-time ratings or constant portfolio dynamics, with this effect accentuated for 

financial or sovereign as compared to industrial sectors; and that regulatory is 

larger than economic capital for the latter, but not for the former sectors. 

 

This paper is organized as follows. In the following section we review the 

relevant literature, with respect to studies that assess the impact of the new 

regulations, as well as studies that are of methodological relevance. In the 

third section we present our empirical and estimation methodologies. Section 

8.4 described our data-sets and Section 8.5 presents our main results, the esti-

mation of IRC capital charges under alternative frameworks and a Bayesian 

analysis of the posterior distribution of the risk measures. Finally, in Section 

8.6 we conclude and provide directions for future research.  

 

                                                
3. Note that with a view toward offering clients ratings more reflective of the current envi-

ronment, and potentially more timely, the agencies are providing PIT ratings alongside their 

traditional TTC ratings. For example, the KMV unit of Moody’s provides the PIT EDF 

measures, which are reported as ratings equivalent. Additionally, Moody’s Analytics regularly 

reports CDS implied ratings, so that investors have the means to triangulate between different 

sources of credit assessments. This was largely spurred on by various debacles, in which the 

accuracy and reliability of the agency ratings were called into question, examples being the 

Asian crisis, high-profile bankruptcies of the early previous decade (e.g., Enron) and the re-

cent massive default wave and downgrade with senior tranches of sub-prime mortgage backed 

securities as well as other structured products. 
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8.2. REVIEW OF THE LITERATURE 
 

There are a series of BCBS regulations and guidance that address the IRC. 

BCBS (2009c) states that IRC applies to those exposures that are subject to a 

capital charge for specific interest rate risk, with the exception of securitiza-

tion exposures and n
th

-to-default credit derivatives. On the other hand, BCBS 

(2009a) stipulates that IRC requires banks that model specific risk to measure 

and hold capital against default risk that is incremental to any default risk cap-

tured in the bank’s value-at-risk model. According to BCBS (2009a), the IRC 

should be based on the assumption of a CLR under the one-year capital hori-

zon. As mentioned before, this means that the portfolio is rebalanced to pre-

serve its initial credit rating profile and concentration level, and the rebalanc-

ing period can be exposure specific. Since as the higher the concentration of 

the portfolio on one exposure the longer should be its liquidity horizon, it fol-

lows that the liquidity horizon can be used to account for both liquidity risk as 

well as concentration risk. In the new framework, market risk is measured as 

the current 10 day VaR model, which is a high 99.9
th

 percentile of a portfolio 

loss distribution), plus a version of this at the same percentile estimated over 

an appropriately chosen period of stress, the latter add-on called the S-VaR. 

The choice of the 99.9
th

 percentile is motivated by the desire to remain con-

sistent with the advanced internal rating based (A-IRB) approach to regulato-

ry credit capital. In addition to the IRC, the specific risk charge due to 

undiversifiable, specific risk needs to be added on, as in the previous ap-

proach. However, the specific risk add-on is only required when institutions’ 

VaR models only model the systematic components of market risk (e.g., a fac-

tor model), as the assumption that idiosyncratic risk may be diversified away 

is not allowed. On the other hand, if the VaR framework admits the capture of 

specific risk (e.g., any framework that directly models losses, such as an his-

torical or copula simulation), then this is not a requirement.  

 

In that Basel III is relatively new (introduced in tentative form and final-

ized 2009 and 2010, respectively) and not fully in place (expected to be 

phased in over several years; BCBS, 2010b), there are relatively few studies 

on the regulatory capital impact of these regulations. The notable exceptions 

are the quantitative impact studies issued by the regulators (BCBS 2009b, 

2010a), based upon an extensive sample of banks internationally, which con-

clude that the new requirements will result in a material increase of regulatory 

capital in the bank trading books. The IRC that quantifies credit risk in the 

trading book, and the S-VaR that measures potential value losses due price 

changes during a crisis, are forecast to result in augmented median regulatory 

capital requirements of 51.7% and 28.8%, respectively. Another supervisory 

whitepaper, BCBS (2010c), focuses on the macroeconomic impact of the new 

rule, finding a positive long-term effect, which is the justification of the cur-

rent regime.  They argue that while higher regulatory capital will inflate insti-

tutions’ costs and therefore depress lending through a transmission of higher 
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rates to borrowers, the resulting depressing impact upon economic activity is 

outweighed by a stronger banking system that is less vulnerable to economic 

shocks and consequent financial crises.  

 

There are few academic studies that address these issues. Kashyap, Stein 

and Hanson (2010) are in line with the thesis of BCBS (2010c), to the extent 

that they associate a modest 10% augmentation in bank capital with a modest 

increase in lending rates on the order of 25 BPs. But the authors highlight the 

flip-side of this, the potential for small changes in banking sector borrowing 

costs to imply large flows of funds to the “shadow banking system”, a poten-

tial for systemically dangerous phenomena. In a slightly different vein, 

Demirguc-Kunt, Detragiache and Merrouche (2010) study the financial crisis 

era equity price reactions of various financial institutions with respect to the 

cross-sectional variation in capital ratios , and find that the ratios given more 

emphasis in Basel III (e.g., leverage or Tier I) are those most highly related to 

equity returns. Varatto (2011) conducts a quantitative analysis of the impact of 

the Basel II capital regulations with respect tom trading portfolios utilizing 

various representative U.S. bond indices with respect to alternative segmenta-

tions (maturities, credit ratings and industry sectors.) Estimating new capital 

requirements for liquidity and credit risk through the IRC, the risk of extreme 

market movements through S-VaR based upon the 2007-2009 financial crisis, 

he finds that capital requirements could potentially be much more than esti-

mated by the impact studies conducted by the regulators (BCBS 2009b, 2010a, 

2010c.) The author ascribes the diminished capital impact reported by the par-

ticipating banks to be an artifice of an assumed risk reduction due to hedging 

activities, which in crisis scenarios may be of questionable worth, which calls 

into question the credibility of the supervisory impact study. Yavin et al 

(2011) investigate a component of the IRC methodology, constructing alterna-

tive transition probability matrices for unsecuritized credit products in the 

trading book. They construct monthly or quarterly TPMs across different sec-

tors and ratings that are consistent with the bank's Basel PDs. Constructing a 

TPM is not a unique process. We highlight various aspects of three types of 

uncertainties embedded in direct construction methods: 1) the available histor-

ical data and the bank's rating philosophy; 2) the merger of one-year Basel PD 

and the chosen Moody's TPMs; and 3) deriving a monthly or quarterly TPM 

when the generator matrix does not exist. Given the fact that TPMs and specif-

ically their PDs are the most important parameters in IRC, it is our view that 

banks may need to make discretionary choices regarding their methodology, 

with uncertainties well understood and managed.  

 

Gordy (2003) proves that in general when economic capital is calculated 

using a portfolio model of credit Value-at-Risk (C-VaR), marginal capital re-

quirement for an instrument depends on the properties of the portfolio in 

which it is held, whereas in ratings-based capital rules such as the Basel ac-

cords a capital charge to an instrument based only on its own characteristics. 
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The author demonstrates that ratings based capital rules can be reconciled with 

the general class of C-VaR models and that contributions to VaR are portfolio-

invariant under two conditions: first, there is only a single systematic risk fac-

tor driving correlations across obligors, and second no exposure in a portfolio 

accounts for more than an arbitrarily small share of total exposure. He proves 

that rates of convergence to asymptotic VaR leads to a simple and accurate 

portfolio-level add-on charge for undiversified idiosyncratic risk and that there 

is no similarly simple way to address violation of the single factor assumption. 

Frey and McNeil (2003) analyze the mathematical structure of portfolio credit 

risk models with particular regard to the modeling of dependence between de-

fault events, exploring the role of copulas in latent variable frameworks that 

underlies popular practitioner models such as Moody’s KMV and 

CreditMetrics. The authors use non-Gaussian copulas to present extensions to 

standard industry models and explore the role of the mixing distribution in 

Bernoulli mixture models (the approach underlying CreditRisk+) and derive 

large portfolio approximations for the loss distribution. They show that all cur-

rently used latent variable models can be mapped into equivalent mixture 

models, which facilitates their simulation, statistical fitting and the study of 

their large portfolio properties. Finally they develop and test several approach-

es to model calibration based on the Bernoulli mixture representation, finding 

that maximum likelihood estimation of parametric mixture models generally 

outperforms simple moment estimation methods. 

 

There has been some recent literature examining the accuracy of C-VaR and 

whether it should be used for regulatory capital purposes, in relation to the re-

gime change that occurred during the recent financial crisis. Perignon et al 

(2010a, b) conclude that C-VaR is often inaccurate and has little ability to pre-

dict future portfolio outcomes, in that pre-crisis data banks systematically 

overestimate their trading book capital needs, while the current crisis has pain-

fully highlighted that banks were heavily undercapitalized and that their trad-

ing book C-VaRs were grossly understating risk. This was likely the case be-

cause the pre-crisis period, on which VaR models were estimated, was charac-

terized by unusually low volatility (Acharya and Schnabl, 2009). In addition, 

Jimenez-Martin et al (2009) conclude that the concept of VaR is intended to 

capture possibly bad outcomes on a typical day, and not when market panic 

sets in. Based on these arguments, a stressed VaR, estimated over a past period 

of severe market distress, appears to be justified as an additional measure to 

correct for the potential capital shortfalls that can result when employing un-

stressed VaRs. In a related paper, Berg (2010) calibrates the term structure of 

risk premia before and during the 2007/2008 financial crisis using a new cali-

bration approach based on credit default swaps. The risk premium term struc-

ture was flat before the crisis and downward sloping during the crisis. The in-

stantaneous risk premium increased significantly during the crisis, whereas the 

long-run mean of the risk premium process was of the same magnitude before 

and during the crisis. These findings suggest that (marginal) investors have 
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become more risk averse during the crisis. Investors were, however, well 

aware that risk premia will revert back to normal levels in the long run. 

 

 
 

For an analysis of the properties of both types of ratings TTC vs. PIT see, 

for example, Kealhofer et al (1998), Carey and Treacy (200), Carey and 

Hrycay (2001), Kealhofer (2003) and Kou and Varatto (2008). Moody’s 

(2010), when looking at the universe of their rated issuers’ corporate default 

rates across all ratings, note that they have risen from 0.37% in 2007 to a 76 

year high of 5.36% in 2009, representing the third largest default rate ever 

recorded since 1920 and exceeded only during the Great Depression in 1933 

(8.42%) and 1932 (5.43%.) Clayton et al (2011) conducts analyses of alterna-

tive transition probability matrices (TPM) for traditional trading book credit 

products, with the goal of constructing TPMs at different frequencies and in 

different sectors consistent with Basel prescribed PDs. They conclude that 

banks may need to make discretionary choices regarding their methodology, 

with uncertainties well understood and managed. Jarrow et al (1997) discusses 

the generator, a tool as it allows one to obtain transition matrices over any de-

sired time period, and a methodology for estimating the generator is illustrated 

in Israel, Rosenthal and Wei (2001).  

 

In Table 8.1 we show TTC transition matrices (Moody’s transitions 1982-

2011, both annually and quarterly for industrials, sovereign and financial sec-

tors) are based on TTC ratings that only migrate when a change in the under-

lying credit quality of the rated entity is considered to be permanent. On the 

other hand, in Table 8.2 we show PIT transition matrices (Kamakura KRIS 

PD model transitions 1990-2010, for the same frequencies and sectors), and it  

Aaa Aa A Baa Ba B Caa-C Default Aaa Aa A Baa Ba B Caa-C Default 
Aaa 97.11% 2.64% 0.25% 0.00% 0.00% 0.00% 0.00% 0.00% Aaa 89.28% 9.60% 1.03% 0.00% 0.10% 0.00% 0.00% 0.00% 
Aa 0.18% 97.17% 2.56% 0.06% 0.02% 0.01% 0.00% 0.00% Aa 0.81% 88.96% 9.46% 0.61% 0.10% 0.05% 0.00% 0.00% 
A 0.01% 0.36% 97.67% 1.77% 0.14% 0.04% 0.01% 0.00% A 0.03% 1.53% 90.87% 6.57% 0.75% 0.20% 0.03% 0.02% 
Baa 0.00% 0.04% 0.97% 96.91% 1.80% 0.24% 0.02% 0.01% Baa 0.02% 0.13% 4.15% 88.70% 5.54% 1.20% 0.14% 0.12% 
Ba 0.00% 0.01% 0.07% 1.20% 95.59% 2.79% 0.13% 0.20% Ba 0.01% 0.04% 0.31% 4.79% 83.37% 9.52% 0.62% 1.34% 
B 0.00% 0.01% 0.03% 0.07% 1.33% 95.76% 1.60% 1.20% B 0.01% 0.03% 0.13% 0.36% 5.11% 83.42% 5.25% 5.69% 
Caa-C 0.00% 0.00% 0.00% 0.28% 0.34% 2.68% 89.77% 6.93% Caa-C 0.00% 0.01% 0.12% 0.78% 1.44% 8.10% 67.66% 21.89% 

Aaa Aa A Baa Ba B Caa-C Default Aaa Aa A Baa Ba B Caa-C Default 
Aaa 96.64% 3.35% 0.02% 0.00% 0.00% 0.00% 0.00% 0.00% Aaa 89.10% 10.65% 0.24% 0.00% 0.00% 0.00% 0.00% 0.00% 
Aa 0.25% 97.32% 2.40% 0.03% 0.00% 0.00% 0.00% 0.00% Aa 0.83% 89.50% 9.25% 0.37% 0.04% 0.00% 0.01% 0.01% 
A 0.02% 0.91% 97.27% 1.68% 0.09% 0.00% 0.01% 0.01% A 0.08% 3.82% 89.34% 5.72% 0.76% 0.13% 0.03% 0.11% 
Baa 0.02% 0.18% 2.49% 95.24% 1.79% 0.23% 0.02% 0.04% Baa 0.16% 0.69% 9.98% 82.03% 5.06% 1.48% 0.27% 0.33% 
Ba 0.00% 0.03% 0.22% 2.34% 94.71% 2.26% 0.21% 0.23% Ba 0.00% 0.07% 1.16% 9.43% 80.24% 6.69% 1.05% 1.36% 
B 0.00% 0.03% 0.10% 0.16% 2.93% 93.26% 2.48% 1.05% B 0.05% 0.04% 0.36% 1.01% 11.04% 75.36% 5.90% 6.24% 
Caa-C 0.00% 0.00% 0.00% 0.13% 0.13% 4.72% 82.73% 12.29% Caa-C 0.00% 0.00% 0.00% 0.93% 1.90% 15.45% 51.07% 30.64% 

Aaa Aa A Baa Ba B Caa-C Default Aaa Aa A Baa Ba B Caa-C Default 
Aaa 97.11% 2.64% 0.25% 0.00% 0.00% 0.00% 0.00% 0.00% Aaa 97.03% 2.95% 0.00% 0.02% 0.00% 0.00% 0.00% 0.00% 
Aa 0.18% 97.17% 2.56% 0.06% 0.02% 0.02% 0.00% 0.00% Aa 2.83% 94.74% 2.18% 0.07% 0.07% 0.00% 0.00% 0.11% 
A 0.01% 0.36% 97.67% 1.77% 0.14% 0.04% 0.01% 0.00% A 0.35% 3.94% 93.94% 1.18% 0.41% 0.06% 0.00% 0.11% 
Baa 0.00% 0.04% 0.97% 96.91% 1.80% 0.24% 0.02% 0.01% Baa 0.00% 0.00% 5.28% 90.28% 3.89% 0.29% 0.14% 0.12% 
Ba 0.00% 0.01% 0.07% 1.20% 95.59% 2.79% 0.13% 0.20% Ba 0.00% 0.00% 0.00% 5.46% 85.81% 6.70% 0.40% 1.63% 
B 0.00% 0.01% 0.03% 0.07% 1.33% 95.76% 1.60% 1.20% B 0.00% 0.00% 0.00% 0.00% 3.53% 90.75% 2.71% 3.01% 
Caa-C 0.00% 0.00% 0.00% 0.28% 0.34% 2.68% 89.77% 6.93% Caa-C 0.00% 0.00% 0.00% 0.00% 0.00% 16.34% 68.33% 15.33% 

Table 8.1: Through-the-Cycle Transition Matrices (Moody's DRS 1980-2011) 
Table 8.1.1. Industrial Sector, Quarterly Transitions Table 8.1.4. Industrial Sector, Annual Transitions 

Table 8.1.2. Financial Sector, Quarterly Transitions Table 8.1.5. Financial Sector, Annual Transitions 

Table 8.1.3. Sovereign Sector, Quarterly Transitions Table 8.1.6. Sovereign Sector, Annual Transitions 
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is immediately evident that they are more volatile, as they quickly adjust to 

reflect current changes in credit quality, whether of permanent or temporary 

nature. In comparing the two sets of matrices in Tables 8.1 and 8.2, it is clear 

that PIT transitions to non-default states are far larger (e.g., for A rated indus-

trials at an annual frequency, the transition rate to a 1 grade downgrade is 

6.57% and 28.11% for TTC and PIT, respectively), and the probabilities of 

no-migration far smaller (e.g., for the same sector and frequency, respective 

transition rates on the diagonal of 90.87% and 54.93%,), than in the TTC 

case. We also note that default frequencies are larger in the PIT (e.g., at the 

Aaa Aa A Baa Ba B Caa-C Default Aaa Aa A Baa Ba B Caa-C Default 
Aaa 88.96% 9.69% 1.31% 0.04% 0.01% 0.00% 0.00% 0.00% Aaa 30.29% 15.36% 24.51% 18.48% 6.31% 2.23% 1.24% 1.58% 
Aa 0.66% 89.23% 9.48% 0.48% 0.10% 0.05% 0.00% 0.00% Aa 18.86% 12.49% 26.73% 25.32% 9.33% 3.23% 1.71% 2.32% 
A 0.04% 1.34% 91.15% 6.53% 0.69% 0.20% 0.04% 0.01% A 6.93% 7.52% 24.18% 32.65% 14.96% 5.83% 3.33% 4.60% 
Baa 0.00% 0.17% 3.59% 88.42% 6.45% 1.14% 0.10% 0.09% Baa 1.52% 2.82% 14.26% 32.30% 20.97% 10.24% 6.95% 10.94% 
Ba 0.00% 0.04% 0.32% 4.30% 83.82% 9.82% 0.65% 1.00% Ba 0.32% 0.89% 6.72% 23.30% 21.71% 13.69% 11.48% 21.89% 
B 0.00% 0.04% 0.12% 0.37% 4.70% 84.52% 5.13% 5.13% B 0.08% 0.27% 2.78% 13.62% 17.44% 13.72% 13.94% 38.14% 
Caa-C 0.00% 0.00% 0.02% 0.95% 1.30% 8.63% 65.16% 23.94% Caa-C 0.02% 0.07% 0.88% 5.45% 9.07% 8.68% 10.43% 65.40% 

Aaa Aa A Baa Ba B Caa-C Default Aaa Aa A Baa Ba B Caa-C Default 
Aaa 87.27% 12.23% 0.53% 0.01% 0.00% 0.00% 0.00% 0.00% Aaa 30.32% 15.32% 24.22% 18.27% 6.28% 2.27% 1.33% 2.01% 
Aa 0.92% 89.88% 8.85% 0.33% 0.02% 0.00% 0.00% 0.00% Aa 18.87% 12.40% 26.26% 24.93% 9.24% 3.25% 1.81% 3.24% 
A 0.09% 3.38% 89.88% 6.01% 0.49% 0.04% 0.03% 0.05% A 6.76% 7.25% 23.19% 31.61% 14.60% 5.81% 3.51% 7.27% 
Baa 0.08% 0.78% 8.94% 82.74% 6.19% 0.99% 0.11% 0.21% Baa 1.50% 2.76% 14.00% 32.06% 21.03% 10.58% 7.70% 10.37% 
Ba 0.00% 0.15% 1.12% 8.07% 81.04% 7.60% 0.87% 1.15% Ba 0.31% 0.87% 6.60% 23.15% 22.05% 14.57% 13.39% 19.05% 
B 0.00% 0.12% 0.41% 0.93% 9.79% 76.57% 6.83% 5.39% B 0.08% 0.28% 2.90% 14.51% 19.39% 16.28% 18.38% 28.18% 
Caa-C 0.00% 0.01% 0.04% 0.43% 1.05% 12.96% 47.37% 38.14% Caa-C 0.03% 0.08% 1.03% 6.66% 11.85% 12.30% 16.54% 51.52% 

Aaa Aa A Baa Ba B Caa-C Default Aaa Aa A Baa Ba B Caa-C Default 
Aaa 88.96% 9.69% 1.31% 0.04% 0.01% 0.00% 0.00% 0.00% Aaa 30.32% 15.32% 24.22% 18.27% 6.28% 2.27% 1.33% 2.01% 
Aa 0.66% 89.23% 9.48% 0.48% 0.10% 0.08% 0.00% 0.00% Aa 18.87% 12.40% 26.26% 24.93% 9.24% 3.25% 1.81% 3.24% 
A 0.04% 1.34% 91.15% 6.53% 0.69% 0.20% 0.04% 0.01% A 6.76% 7.25% 23.19% 31.61% 14.60% 5.81% 3.51% 7.27% 
Baa 0.00% 0.17% 3.59% 88.42% 6.45% 1.14% 0.10% 0.09% Baa 1.50% 2.76% 14.00% 32.06% 21.03% 10.58% 7.70% 10.37% 
Ba 0.00% 0.04% 0.32% 4.30% 83.82% 9.82% 0.65% 1.00% Ba 0.31% 0.87% 6.60% 23.15% 22.05% 14.57% 13.39% 19.05% 
B 0.00% 0.04% 0.12% 0.37% 4.70% 84.52% 5.13% 5.13% B 0.08% 0.28% 2.90% 14.51% 19.39% 16.28% 18.38% 28.18% 
Caa-C 0.00% 0.00% 0.02% 0.95% 1.30% 8.63% 65.16% 23.94% Caa-C 0.03% 0.08% 1.03% 6.66% 11.85% 12.30% 16.54% 51.52% 

Table 8.3.3. Sovereign Sector, Through-the-Cycle Table 8.3.6. Sovereign Sector, Point-in-Time 

Table 8.3. Point-in-Time (Kamakura KRIS 1990-201) vs. Through-the-Cycle (Moody's DRS 1980-2011) Transition Matrices - Annual  
Capital Horizon  and Quarterly Liquidity Horizon (Constant Level of Risk Assumption) 

Table 8.3.1. Industrial Sector, Through-the-Cycle Table 8.3.4. Industrial Sector, Point-in-Time 

Table 8.3.2. Financial Sector, Through-the-Cycle Table 8.3.5. Financial Sector, Point-in-Time 

Aaa Aa A Baa Ba B Caa-C Default Aaa Aa A Baa Ba B Caa-C Default 
Aaa 90.91% 5.84% 3.25% 0.00% 0.00% 0.00% 0.00% 0.00% Aaa 67.45% 17.15% 10.79% 3.24% 0.85% 0.35% 0.13% 0.04% 
Aa 9.56% 72.30% 16.46% 1.29% 0.35% 0.04% 0.00% 0.01% Aa 23.19% 35.68% 32.79% 7.06% 0.93% 0.10% 0.09% 0.16% 
A 0.90% 3.65% 83.65% 10.73% 0.79% 0.16% 0.10% 0.02% A 1.91% 10.96% 54.93% 28.11% 2.99% 0.56% 0.22% 0.32% 
Baa 0.00% 0.11% 4.05% 85.44% 8.47% 0.96% 0.22% 0.75% Baa 0.03% 0.27% 13.33% 59.96% 20.04% 3.68% 1.20% 1.49% 
Ba 0.00% 0.00% 0.11% 8.38% 76.03% 8.01% 1.91% 5.55% Ba 0.01% 0.01% 0.36% 23.99% 46.18% 19.59% 6.53% 3.33% 
B 0.00% 0.00% 0.03% 0.99% 10.83% 69.12% 12.35% 6.68% B 0.00% 0.00% 0.07% 3.25% 26.69% 36.54% 25.99% 7.46% 
Caa-C 0.00% 0.00% 0.00% 0.21% 1.08% 20.15% 73.05% 10.51% Caa-C 0.00% 0.00% 0.05% 0.61% 4.88% 16.58% 44.62% 33.26% 

Aaa Aa A Baa Ba B Caa-C Default Aaa Aa A Baa Ba B Caa-C Default 
Aaa 92.18% 7.56% 0.26% 0.00% 0.00% 0.00% 0.00% 0.00% Aaa 67.48% 17.16% 10.79% 3.24% 0.85% 0.35% 0.13% 0.00% 
Aa 13.05% 71.16% 15.16% 0.63% 0.00% 0.00% 0.00% 0.00% Aa 23.22% 35.74% 32.84% 7.07% 0.93% 0.10% 0.09% 0.00% 
A 1.72% 8.78% 79.23% 9.68% 0.48% 0.00% 0.10% 0.00% A 1.88% 10.80% 54.13% 27.71% 2.95% 0.55% 0.22% 1.76% 
Baa 0.00% 0.45% 9.69% 78.18% 7.84% 0.85% 0.21% 2.77% Baa 0.03% 0.27% 13.33% 59.96% 20.04% 3.68% 1.20% 1.49% 
Ba 0.00% 0.01% 0.33% 15.13% 69.75% 6.01% 2.86% 5.91% Ba 0.01% 0.01% 0.36% 23.82% 45.82% 19.45% 6.48% 4.05% 
B 0.00% 0.00% 0.07% 1.90% 20.13% 56.81% 16.15% 4.93% B 0.00% 0.00% 0.07% 3.37% 27.66% 38.01% 26.94% 3.95% 
Caa-C 0.00% 0.00% 0.00% 0.07% 0.32% 6.96% 37.52% 55.13% Caa-C 0.00% 0.00% 0.06% 0.68% 5.42% 18.42% 52.14% 23.29% 

Aaa Aa A Baa Ba B Caa-C Default Aaa Aa A Baa Ba B Caa-C Default 
Aaa 90.91% 5.84% 3.25% 0.00% 0.00% 0.00% 0.00% 0.00% Aaa 67.48% 17.16% 10.79% 3.24% 0.85% 0.35% 0.13% 0.00% 
Aa 9.56% 72.28% 16.45% 1.29% 0.34% 0.07% 0.00% 0.00% Aa 23.22% 35.74% 32.84% 7.07% 0.93% 0.10% 0.09% 0.00% 
A 0.90% 3.65% 83.65% 10.73% 0.79% 0.16% 0.10% 0.01% A 1.88% 10.80% 54.13% 27.71% 2.95% 0.55% 0.22% 1.76% 
Baa 0.00% 0.11% 4.05% 85.44% 8.47% 0.96% 0.22% 0.75% Baa 0.03% 0.27% 13.33% 59.96% 20.04% 3.68% 1.20% 1.49% 
Ba 0.00% 0.00% 0.11% 8.38% 76.03% 8.01% 1.91% 5.55% Ba 0.01% 0.01% 0.36% 23.82% 45.82% 19.45% 6.48% 4.05% 
B 0.00% 0.00% 0.03% 0.99% 10.83% 69.13% 12.35% 6.68% B 0.00% 0.00% 0.07% 3.37% 27.66% 38.01% 26.94% 3.95% 
Caa-C 0.00% 0.00% 0.00% 0.21% 1.08% 5.15% 53.06% 40.51% Caa-C 0.00% 0.00% 0.06% 0.68% 5.42% 18.42% 52.14% 23.29% 

Table 8.2. Point-in-Time Rating Transition Matrices (Kakakura KRIS 1990-2010) 

Table 8.2.6. Sovereign Sector, Annual Transitions Table 8.2.3. Sovereign Sector, Quarterly Transitions 

Table 8.2.5. Financial Sector, Annual Transitions Table 8.2.2. Financial Sector, Quarterly Transitions 

Table 8.2.4. Industrial Sector, Annual Transitions Table 8.2.1. Industrial Sector, Quarterly Transitions 
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annual frequency and industrial sector: 0.02%, 0.12%, 1.34% and 5.69% for 

ratings A, Baa, Ba and B, respectively) as compared to the TTC (e.g., at the 

same frequency and sector: 0.32%, 1.49%, 3.33% and 7.46% for ratings A, 

Baa, Ba and B, respectively) rating system. 

 

Furthermore, we observe substantial differences in the sensitivity to the 

liquidity horizon between PIT and TTC ratings, in Table 8.3 where we pre-

sent the 1-year migration matrices computed from the 3-month transition ma-

trices in Tables 8.1 and 8.2. This corresponds to a 1-quarter liquidity horizon 

and a 1-year capital calculation period, the CLR assumption, computed by 

taking the  

1-quarter transition matrices to the 4th power. We observe that under CLR, 

the TTC default frequencies are reduced (e.g., at the annual frequency and 

industrial sector: 0.01%, 0.09%, 1.000% and 5.13% for ratings A, Baa, Ba 

and B, respectively), while the PIT default frequencies are increased (e.g., at 

the same frequency and sector: 4.60%, 10.94%, 29.89% and 38.14% for rat-

ings A, Baa, Ba and B, respectively).  

 

8.3. METHODOLOGY 

 

In this section we outline alternative approaches to quantifying the IRC. 

First, our baseline approach is the ASRF model (Gordy, 2003) of the A-IRB 

framework in Basel II for banking book assets. This represents a simple 

benchmark and a natural sanity-check, as well as an approach that meets the 

BCBS’s basic robustness requirements for the estimation of IRC, namely that 

it should be in line with A-IRB standards (BCBS, 2009c). Second, we use 

more general industry standard models to measure the IRC (Frey and McNeil, 

2003), including the CM framework of JP Morgan (1997) in that takes into 

account rating migrations short of the default.  

 

The ASRF model falls within the class of structural credit risk models, in 

which a credit event (e.g., default, downgrade or change in the credit state) 

occurs if a random variable x  falls below some threshold. This is termed a 

latent variable, even if in some models x  may be observable, and often has 

the interpretation as a systematic factor that summarizes the state of the econ-

omy of average credit health of a sector. In the structural modeling framework, 

a dependency structure amongst defaults in a credit portfolio is induced 

through dependence between the corresponding latent variables.
4
 The ASRF 

                                                
4. Well known special cases of structural models apart from the ASRF or CM include Merton 

(1974) or Moody’s KMV vendor model (Kealhofer and Bohn, 2001; Crosbie and Bohn, 

2002.)  An alternative framework, shown to be equivalent in many respects to the structural 

models IRC (Frey and McNeil, 2003), is the reduced form class of credit models, also called 

mixture models the default. An obligor’s probability of default is ascribed to a set of economic 

factors, conditional upon which individual defaults are independent. Examples of these mod-

els include CreditRisk+ (Credit-Suisse-Financial-Products 1997) and models from the credit 
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model starts with the simplest probability model for defaults for a homogene-

ous portfolio segment, the binomial, distribution, which assumes independ-

ence across obligors and time and a common probability-of-default (“PD”), 

denoted  0,1  , for each obligor. The Basel requirements demand an annual 

default probability that is estimated over a sample long enough to cover a full 

cycle of economic conditions. Thus, the probability should be unconditional 

with respect to external conditions, and such a PD estimate can derived within 

the binomial specification by averaging realized default rates over a long 

enough sample periods spanning a mix of economic conditions. Therefore, in 

the literature on supervisory models for PD we have seen an emphasis on sta-

tistical inference in the context of the binomial model (e.g., the so-called fre-

quency estimator for PD.) Suppose the value of asset i at time t is: 

it it 
                      (3.1) 

where  ~ 0,1it NID is the time and asset-specific shock (idiosyncratic risk) 

and default occurs if *

itv T , where *T  is a default threshold value. A mean 

of zero is attainable through translation without loss of generality. It is as-

sumed the shock is standard normal with distribution function    . Let iY  

indicate whether the observation i is a default:  
*

*

1

0

it

i

it

if
Y

if

v T

v T






                        (3.2) 

 

It follows that the distribution of the default indicator is distributed Ber-

noulli: 

   
1

~ 1 ii
YY

i id p d p p p


                     (3.3) 

 

where  *p T   is the binomial parameter. Let  , 1,.., ,iy i n n I   Y  de-

note the whole dataset and  
1

m

i

i

M Y


Y  the count of defaults. Then the joint 

distribution of the data is: 

     
1

1

~ 1 1ii

M
Y m MY M

i

p p p p p p
 



   Y Y         (3.4) 

Since this distribution depends on the data D only through r (n is assumed 

to be fixed), the sufficiency principle implies that we can concentrate attention 

on the distribution of r: 

                                                                                                                           
derivatives literature (Lando; 1998; Duffie and -Singleton, 1999.)  This taxonomy of credit 

risk models into structural (or latent variable) and reduced-form (or mixture) follows from the 

terminology of the statistics literature; see for example Joe (1997). 
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     ~ , 1
m Mm

m
M p M p Bin m p p p

M

 
   

        

 (3.5) 

 

The model of the default generating process (3.5) underlies rating agency 

estimation of PD through average default rates, where the maximum likeli-

hood estimator (MLE) e is simply ˆ
M

p
m

 . The Basel II guidance suggests 

there may be heterogeneity due to systematic temporal changes in asset char-

acteristics or due to changing macroeconomic conditions. This is in part moti-

vated by evidence from credit markets (i.e., defaulted loans or bonds) that de-

fault probabilities vary over the cycle. The Basel II capital requirements — 

based on a one-factor model as suggested by Gordy (2003) — accommodates 

systematic temporal variation in asset values and hence in default probabili-

ties. This model can be used as the basis of a model that allows temporal var-

iation in the default probabilities, and hence correlated defaults within years. 

The value of the asset i at time t is modeled as: 

 
1 1

2 21it t itx     
                        (3.6) 

 

where it  is the time and asset specific shock, as in equation (3.1), and tx  is a 

common time shock, inducing correlation  0,1  across asset values within 

a period. Note that this correlation is sometimes termed asset value correlation 

(“AVC”) in the Basel and structural credit EC model literature. The random 

variables tx  are assumed to be standard normal and independent of each other 

and of it . The overall or marginal default rate we are interested in 

is  *p T  . However, in each period the default rate tp  depends on the sys-

tematic risk factor tx . It follows that this model implies a distribution for tp . 

Specifically, the distribution of it  conditional on tx  is  1/2 ,1tx   , 

where   is the correlation parameter in equation (3.6). Hence the period t de-

fault probability — also referred to as the conditional default probability — is: 

 

 

1
1 2

1
21

t

t

p x
p





  
  
  

                       (3.7) 

 

Evaluating this at a low quantile %

xq  of tx  (e.g., –2.99 for the regulatory 

99.99
th

 percentile credit Value-at-Risk or “C-VaR”) with constant loss-given-

default (“LGD”) and exposure-at default (“EAD”) for asset I, denoted iLGD  

and iEAD , yield the formula for regulatory capital:                 

    % %,
REG

REG

i t x i i i i i x ii
K p q p LGD EAD CVaR q EL      

   
(3.8)  
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where for asset i: 

   % % ,
REG

x t x i i i ii
CVaR q q p LGD EAD                  (3.9)   

is the C-VaR and 

 % ,i t x i i i iEL q p LGD EAD                      (3.10) 

is the expected loss (“EL”.) 

 

Let us now consider more general credit risk models. Assume a single-

period (i.e., fixed time horizon T) model of a credit portfolio consisting of m 

obligors and posit an integer-valued state variable  0,1,...,ijS n correspond-

ing to each  0,1,...,i m . 
ijS is a measure of the creditworthiness or health of 

each obligor i oriented such that a better state is associated with an increasing 

value, where default is coded by 0 1ij iS y    and 0 0ij iS y    (e.g., 

positive 
ijS  are akin to non-default credit ratings.) Let us further assume that 

at time t = 0 all m obligors are in some non-default state, and for now we will 

focus on binary outcomes of default and non-default, leaving the finer non-

defaulted obligor categorization for later. Define the random vector of default 

indicators for the credit portfolio as  1,.., mY YY and let this have the joint 

probability mass function:  

     1 1,..., 0,1
m

m mp P Y y Y y   y y            (3.11) 

 

Furthermore, let us denote the marginal default probabilities (or “long-run” 

PD) by:  

   1 1,...,i ip P Y i m                        (3.12) 

 

As before, we count the number of defaulted obligors at time T with the 

random variable  
1

m

i

i

M Y


Y . As realized loss if obligor i defaults is 

iLGD the random exposure is iEAD , we may define the random overall loss 

as: 

1

m

i i i

i

L Y LGD EAD


                        (3.13) 

Note that we may always posit alternative credit risk models leading to the 

same multivariate distribution of Y or S . As the analytical focus of portfolio 

credit risk is upon this distribution, we will term equivalent any set of models 

such that there is equality in distribution amongst the default indicators or the 

state variables, i.e. 
d

Y Y  or 
d

S S . In order to facilitate the exposition, we 

will further make the simplifying assumption of the exchangeability with re-
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spect to default, which is the mathematical formalism that corresponds to the 

notion of homogenous segments commonly implemented in credit risk model-

ing:  

             1 11 1
  ,.., ,.., ,.., ,..,

d d

m mm m
S S S S Y Y Y Y

   
  

        
(3.14) 

where     1 ,..., m   is any permutation of  1,...,m . This property implies 

that that for any of the  1,..., 1k m  , all of the 
m

k

 
 
 

 possible k-dimensional 

marginal distributions of S  are identical. We now consider latent variables 

models, in terms of their general structure, and there relation to copulas. Let 

 1,.., mX XX  be an m-dimensional random vector and 

 1 1,...,i i

nd d i m    
 
be a sequence of cutoff points, where without loss 

of generality we assign the boundaries as  and 
1

i

nd    , and we then can set:  

 

   1  1,..., , 1,...,i i

i j i jS j d X d i m j n               (3.15) 

It follows that   1 1

, i

i j j n i m

X d
     

constitutes a latent variable model with 

respect to the state vector  1,..,
T

mS SS . We often interpret iX
 
and 

i

jd  as ob-

ligor i’s asset and liability values in state j at the horizon time T, with default 

corresponding to the event 0iS   (i.e., the value of a firm’s assets is below the 

value of its liabilities.) This style of credit risk modeling originates with Mer-

ton (1974) and we present popular special case of this herein.  

 

Denoting the marginal distribution function of X as    i iF x P X x  , it 

follows that marginal default probability of obligor i is given by  1

i

i ip F d . 

We are now in a position to propose a simple criterion for the equivalence of 

two latent variable models in terms of the marginal distributions of the state 

vector S  and the copula of X . Mathematically, this is straightforward, and fur-

ther suggests a way of comparing the structure of different latent variable 

models, including the study of various industry models for portfolio credit risk 

management (Embrechts, McNeil, and Straumann, 2001; Frey and McNeil, 

2003). Namely, if we have a pair of latent variables   0 1

, i

i j j n i m

X d
   

 and 

  
0 0

, i

i j j n i m

X d
   

 , having respective state vectors S  and S  , then the mod-

els are equivalent under two conditions. First, if the marginal distributions of 

the state vectors coincide, by which we mean:  

 

       1,.., , 1,..,i i

i j i jP X d P X d j n i m     
     

(3.16) 
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Second, we require that X  and X  admit the same copula. If we are in de-

fault mode, i.e., a 2-state model of default or survival, then these reduce to the 

condition that the marginal PDs are identical in both models. However, note 

that this is only a sufficient condition, as in general the converse of this does 

not hold in that the equivalence of two latent variable models does not guaran-

tee that the copulae of X  and X  are one and the same.     

 

There are several prominent cases of practitioner credit risk models that 

are either implicitly or explicitly derived in a Gaussian copula (GC) frame-

work. The GC is the unique copula describing the dependence structure 

amongst multivariate normal random vectors. Two such examples are JP Mor-

gan’s CreditMetrics (“CM”) and the Moody’s KMV Portfolio Manager model 

(“PM”). While these models are structurally rather similar, they diverge sub-

stantially differ with respect to the approach used for calibrating obligor’s 

PDs. Both CM and PM assume that the state vector X is distributed as a mul-

tivariate Gaussian random variable and is interpreted as a (standardized) asset 

value change process over the relevant horizon T. In each case, the default 

threshold 
1

id is set such that obligor I’s PD is equal to the empirical default fre-

quency of companies deemed similar in credit quality. CM defines this seg-

mentation with respect to some kind of PD rating system, which may be inter-

nal to an institution or provided by the rating agencies (e.g., Moody’s or 

Standard & Poors.) On the other hand, in the PM model, the state variable is a 

market-based (i.e., based upon the value and volatility of a firm’s equity) 

measure known as distance-to-default (“DTD”), which is derived from the 

Merton (1974) model for pricing defaultable debt (Kealhofer and Bohn, 2001; 

Crosbie and Bohn, 2002.) Another commonality between these models is that 

the dependency structure of the state (or latent) random vector X , or the covar-

iance matrix      
T

E E E   
 

Σ X X X X  in a Gaussian copula, is estimat-

ed in a factor model framework, which means that we may express the com-

ponents of X as follows:  

X AZ + Sε +μ                          (3.17) 

For some p-dimensional random vector  ~ ,p

pR N p m Z 0 Ω  repre-

senting systematic (or common) factors influencing the credit quality of each 

obligor, constant matrices 
p pR A , 

m mR S , and a standardized independ-

ent Gaussian random vector  ~ ,m

m MR Nε 0 I  representing idiosyncratic 

(or obligor-specific) factors. It follows that the covariance matrix of X can be 

written as  2 2

1 ,..,T

mdiag   Σ AΩA , where  2 1,..,i ii
i m  S . When the 

model is empirically implemented, random vector Z is usually interpreted as 

either observable global, country and industry effects; while effectively ε is an 
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unobserved regression residual in the calibration of the factor weight matrix. It 

can be shown (Frey et al, 2003) that the 2-state versions of the CM and PM are 

equivalent if the PDs of both models agree and if the correlation-matrix of X is 

the same in both. In the empirical tests we consider versions of the CM model 

for both univariate, 1RX , and multivariate, 1NR N X  , cases.  

 

8.4. DATA 

 

In order to gauge the relative change in the trading book regulatory capital 

requirement we estimate the IRC, the pre-crisis VaR and the stressed VaR for 

various test portfolios with different credit rating, maturity sectoral character-

istics. We conduct tests at 2 levels, a sample portfolio of bond indices using 

the basic single-factor CM model, and then portfolios of equities employing a 

multi-factor version of the CM model. In both cases, we utilize rating transi-

tion matrices of two kinds, TTC from Moody’s Investors Services, and PIT 

from Kamakura Corporation’s PD model. This is performed for three sectors 

(industrial, financial and sovereign) and at two accumulation frequencies, 

quarterly and annually, in order to test the effect of the CLR vs. the CP as-

sumption. 

 

The first set of data are meant to be portfolios representative of various 

sectors, daily bond indices compiled by Bank of America-Merrill Lynch and 

sourced from Datastream. These span the period 1/2/97 to 12/19/11. The indi-

ces span three industry sectors: industrial, financial and sovereign for Portfolio 

1, 2 and 3. We summarize the statistics and correlations amongst in Table 8.4, 

and plot the time-series of these in Figures 8.1 through 8.3 for the respective 

three portfolios. The industrial Portfolio 1 has 4 rating groups (Aa-Aaa, Baa-

A, B-Ba and C-CCC), the financial Portfolio 2 has 3 rating groups (Aa-Aaa, A 

and Baa), and the sovereign Portfolio 3 has 3 rating groups (Aaa, Aa, A and 

Baa), spanning all maturities. In Portfolio 1, perhaps surprisingly we observe 

that mean returns generally decrease monotonically as we move from the 

highest to lowest rated categories, from 0.038% to 0.019%, although the me-

dian returns increase monotonically from 0.027% to 0.043% in this direction. 

On the other hand, the volatility of returns also decreases in this fashion, from 

0.72% for Aa-Aaa to 0.45% for C-Caa (although the coefficient of variation – 

CV – increases in this direction in a u-shape from 18.99 to 23.12, showing 

these returns to be very volatile in a relative sense). On the other hand, finan-

cial Portfolio2 shows mean (standard deviation) of returns increasing non- 

monotonically from 0.029%, 0.041% and 0.031% (0.398%, 0.338% and 

0.750%), for Aa-Aaa, A and Baa, respectively; while CVs increase as ex-

pected in a U- shape going toward lower credit quality from 13.90 to 19.74. 

Finally, the 3rd portfolio of sovereign bond index returns show a monotonic 

decrease in mean (median) returns from 0.033% to -0.017% (0.0097% to -

0.021%) from the highest credit quality Aa to the lowest Baa. The standard 

deviation, albeit in an s-shaped pattern, also increases in decreasing credit 
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quality overall from 0.501% to 1.29%. On the other hand, CV is inconclusive,  

 
 

 
 

as mean returns change sign, although this seems to imply a better risk-return 

tradeoff going from Aaa to Aa (14.97 to 5.87), and then -113.9 to -78.19 (i.e., 

-0.23 

-0.18 

-0.13 

-0.08 
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Figure 8.3.  Bank of America - Merrill Lynch International Sovereign Bond  
Indices (Source: Datastream) 
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Figure 8.2.   Bank of America - Merrill Lynch U.S. Financial Bond Indices  
(Source: Datastream) 
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a lower CV in absolute value is better when mean returns are negative), which 

is not completely consistent with the patterns in the 1st two empirical mo-

ments of return. We note that the high CVs, or extreme volatility in terms of 

standard deviations being an order of magnitude greater than means, is evident 

in the time series plots of Figures 8.1 through 8.3. Furthermore, across series 

we see clearly that volatility is in fact time-varying, and is elevated in periods 

of market turbulence (2001-2002 and 2007-2008.). 

 

 
 

We observe in the second, right panel of Table 8.4 that the patterns of cor-

relation amongst indices of different credit quality vary significantly across 

asset classes. In the case of Industrial and Financials, they are all positive, 

whereas for Sovereigns in most cases the correlation coefficients are negative. 

Second, it is not true (contrary to intuition) that correlations are always higher 

between closer credit qualities. Finally, we see that signs and magnitudes vary 

widely and often idiosyncratically across asset and credit classes, in both signs 

and magnitudes. In the case of Industrials, correlations between Aa-Aaa and 

Baa-A returns is higher (36.07%) than that between that class and either B-Ba 

or C-Caa (which are close at 8.84% and 8.26%, respectively.) But the correla-

tion between Baa-Ba and C-Caa (78.83%) is much higher than that with B-

Baa (8.68%.); although the highest correlation is between the lowest two cred-

it categories, 78.83% for B-Baa and C-Caa. However, in the case of Finan-

cials, we do see the intuitive pattern that the correlations amongst the two ad-

jacent classes in the set, Aa-Aaa and A (A and Baa) indeed have higher corre-

lations of 46.23% (24.17%), as compared to the further apart pair Aa-Aaa and 

Baa, the latter having a correlation of 14.20%. 

 

8.5. EMPIRICAL RESULTS 

 

Our main results are shown in Table 8.5 and in Figures 8.3 through 8.15. 

We have 12 sets of results, for both economic capital calculated in the 

CreditMetrics model (EC-CM) and for minimum regulatory capital under Ba-

Sector Rating Mean  Median 
Standard  
Deviation 

Coefficient  
of  

Variation Minimum  Maximum 
Aa-Aaa  0.0377% 0.0274% 0.7167% 18.99 -12.3977% 11.6545% 100.00% 36.07% 8.84% 8.26% 
Baa-A  0.0433% 0.0331% 0.5247% 12.11 -11.5403% 7.4375% 100.00% 8.68% 16.46% 
B-Ba 0.0372% 0.0418% 0.5308% 14.27 -6.0864% 10.8899% 100.00% 78.83% 
C-Caa 0.0194% 0.0425% 0.4478% 23.12 -4.7283% 8.3753% 100.00% 
Aa-Aaa 0.0286% 0.0185% 0.3977% 13.90 -2.9119% 8.0429% 100.00% 46.23% 14.20% - 
A 0.0411% 0.0097% 0.3375% 8.22 -2.5594% 4.5207% 100.00% 24.17% - 
Baa 0.0380% 0.0000% 0.7499% 19.74 -3.9653% 10.7130% 100.00% - 
Aaa 0.0334% 0.0097% 0.5006% 14.97 -4.0076% 7.9405% 100.00% 38.39% -32.57% -33.72% 
Aa 0.0164% 0.0147% 0.0964% 5.87 -0.8925% 0.9980% 100.00% -80.28% -68.16% 
A -0.0259% 0.0000% 2.9434% -113.85 -17.2285% 20.3193% 100.00% 76.78% 
Baa -0.0165% -0.0205% 1.2872% -78.19 -8.9365% 7.4074% 100.00% 

Portfolio 3 -  
Sovereigns 

Correlations 

Table 8.4. Bank Of America Merrill Lynch United States Bond Indices Logarithmic Daily Returns 1/2/97 to 
12/19/11  (Source: Datastream ) 

Portfolio 1 - 
Industrials 

Portfolio 2 -  
Financials  
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sel II (RC-B2), as well as the respective expected losses denoted EL-CM and 

EL-B2, respectively. We also show the C-VaRs for these, C-VaR-SM and 

Figure 8.4 

 
 

Figure 8.5 

CreditMetrics Simulated Incremental Risk Charge (IRC) Credit Loss Distribution: Point-in-Time Rating Migration Matrix

Datastream Industrial Bond Indices as of 4Q11 (Constant Risk - Kamakura KRIS Quarterly Transitions 1990-2010)
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C-VaR-B2, from which the EC is calculated as the difference between these 

and the ELs.  There are the 3 sectors  discussed in  the previous section (indus- 

Figure 8.6 

CreditMetrics Simulated Incremental Risk Charge (IRC) Credit Loss Distribution: Through-the-Cycle Rating Migration Matrix

Datastream Industrial Bond Indices as of 4Q11 (Constant Portfolio - Moody's Annual Transitions 1982-2011)
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Figure 8.7 

CreditMetrics Simulated Incremental Risk Charge (IRC) Credit Loss Distribution: Point-in-Time Rating Migration Matrix

Datastream Industrial Bond Indices as of 4Q11 (Constant Portfolio - Kamakura KRIS Annual Transitions 1990-2010)

Credit Losses

P
ro

b
a

b
il
it
y

-0.10 -0.08 -0.06 -0.04 -0.02

0
5

0
0

1
0

0
0

1
5

0
0

2
0

0
0

2
5

0
0

3
0

0
0

B2-cVar999=6.46%

CM-cVar999=9.76%

EL=3.71%

 
 



Empirical analysis of bank capital 

 

 

137 

trials, financials and sovereign), two assumptions regarding portfolio dynam-

ics (CR vs. CP) and ratings system (TTC vs. PIT) as discussed in the introduc-

tory section. 

 

First let us discuss the industrial bond index results. EC-CM is 6.65% for 

CR-TTC, only slightly lower than the 6.39% for CP-TTC, but in the case of 

PIT ratings capital is significantly higher for CP as compared to CR, 9.76% 

and vs. 7.17%, respectively. Therefore, industrial bonds and in the case of PIT 

ratings, EC is higher for CP as compared to CR, although there is no relation-

ship for TTC ratings. However, this relationship as seen between CR and CP 

for PIT ratings in the case of industrials is reversed in the case of RC-B2, and 

consistent across TTC and PIT ratings. Furthermore, RC is higher than EC in 

the case of industrials across rating systems and portfolio dynamics assump-

tions. RC-B2 is 8.45% for CR as compared to 7.62% for CP in the case of 

TTC ratings, while it is 6.66% and 5.5.53% in the case of PIT ratings, for the 

respective portfolio dynamics. 

 

The results for the financial sector bonds are rather different from that with 

respect to the financials. In all cases, now economic exceeds regulatory capi-

tal, and PIT rating have an order of magnitude great capital than TTC ratings, 

especially for EC as opposed to RC. In the case of TTC ratings, the CP as-

sumption results in much higher EC for financials, 15.11% for the later vs. 

0.79% for the former. That compares to a difference of 1.47% vs. 0.34% in the 

comparison of CP vs. CR, respectively, in the case of RC-B2. As with the in-

dustrials, PIT ratings result in higher IRC charges than TTC ratings across the 

board, with the differences accentuated as compared to industrials and also in 

the comparison of economic  vs.  regulatory capital.  CR and CP have EC-CM  

 

Figure 8.8 
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CreditMetrics Simulated Incremental Risk Charge (IRC) Credit Loss Distribution: Through-the-Cycle Rating Migration Matrix

Datastream Financial Bond Indices as of 4Q11 (Constant Risk - Moody's Quarterly Transitions 1982-2011)

Credit Losses

P
ro

b
a

b
il
it
y

-0.010 -0.008 -0.006 -0.004 -0.002 0.000

0
2

0
0

0
4

0
0

0
6

0
0

0
8

0
0

0
1

0
0

0
0

B2-cVar999=0.34%

CM-cVar999=0.79%

EL=0.00%

 
Figure 8.9 

CreditMetrics Simulated Incremental Risk Charge (IRC) Credit Loss Distribution: Point-in-Time Rating Migration Matrix

Datastream Financial Bond Indices as of 4Q11 (Constant Risk - Kamakura KRIS Quarterly Transitions 1990-2010)
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Figure 8.10 
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CreditMetrics Simulated Incremental Risk Charge (IRC) Credit Loss Distribution: Through-the-Cycle Rating Migration Matrix

Datastream Financial Bond Indices as of 4Q11 (Constant Risk - Moody's Quarterly Transitions 1982-2011)
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of 31.93% and 33.53%, respectively, as compared to respective values of 

0.79% and 15.11% for the TTC counterparts. This contrasts with RC-B2 of 

0.34% (1.47%) for TTC ratings, vs. 11.34% (10.12%) for PIT ratings, for CR 

and CP dynamics, respectively.  

 

Finally for this exercise, we observe that sovereign bonds have greater sim-

ilarity in the patterns around the IRC with financials as compared to industri-

als. As with the financials, economic is everywhere much larger than regulato-

ry capital, PIT ratings have much higher capital charges than under TTC rat- 

Figure 8.11 

CreditMetrics Simulated Incremental Risk Charge (IRC) Credit Loss Distribution: Point-in-Time Rating Migration Matrix

Datastream Financial Bond Indices as of 4Q11 (Constant Portfolio - Kamakura KRIS Quarterly Transitions 1990-2010)
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Figure 8.12 
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CreditMetrics Simulated Incremental Risk Charge (IRC) Credit Loss Distribution: Through-the-Cycle Rating Migration Matrix

Datastream Sovereign Bond Indices as of 4Q11 (Constant Risk - Moody's Quarterly Transitions 1982-2011)
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Figure 8.13 

CreditMetrics Simulated Incremental Risk Charge (IRC) Credit Loss Distribution: Point-in-Time Rating Migration Matrix

Datastream Sovereign Bond Indices as of 4Q11 (Constant Risk - Kamakura KRIS Quarterly Transitions 1990-2010)
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Figure 8.14 

CreditMetrics Simulated Incremental Risk Charge (IRC) Credit Loss Distribution: Through-the-Cycle Rating Migration Matrix

Datastream Sovereign Bond Indices as of 4Q11 (Constant Portfolio - Moody's Quarterly Transitions 1982-2011)
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Figure 8.15 

CreditMetrics Simulated Incremental Risk Charge (IRC) Credit Loss Distribution: Point-in-Time Rating Migration Matrix

Datastream Sovereign Bond Indices as of 4Q11 (Constant Portfolio - Kamakura KRIS Quarterly Transitions 1990-2010)
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tings, and CP dynamics yield higher risk estimates than CR dynamics. Under 

CR and TTC, for sovereigns EC-CM of 0.47% exceeds RC-B2 of 0.15%, as 

with the financials and is of about the same order of magnitude albeit smaller. 

Unlike the industrials and again similarly to the financials, sovereigns have 

both higher economic and regulatory capital under a CR dynamics for TTC 

ratings, 12.09% and 1.76%, respectively. The pattern for PIT ratings is similar 

for both industrials and financials in that both EC and RC is higher than in 

TTC ratings, and closer to financials in that risk measures are much higher in 

the former as compared to the latter (EC-CM 28.74% and 31.9%, and RC-B2 

of 12.47% and 10.63%, for RC and RP, respectively) and of similar magnitude 

to the financials (albeit a little less for economic, and slightly more for regula-

tory, capital.) Furthermore, as with the financials and unlike the industrials, 

IRC charges are greater for EC than for RC, whereas it is reversed for the lat-

ter.  
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8.6. CONCLUSIONS 

 

In this study we measured the impact of the new Basel prescriptions upon 

institutions’ regulatory capital requirements. We arrived conclusions that in 

some respects are rather different and more nuanced than what has been found 

previously, in contrast to the existing and limited literature, along several di-

mensions. While we concluded that, in general, the increase in trading book 

capital due to IRC and S-VaR may be substantially more than expected based 

upon the regulatory impact studies (BCBS 2009b, 2010a), we found this this 

to vary significantly according to assumptions on the dynamics of portfolios 

(constant level of risk vs. constant positions) and ratings (through-the-cycle vs. 

point-in-time), dependency structures (copula models) as well as sectors (rat-

ings, asset classes and maturities.) Furthermore, in a Bayesian implementation 

of the Basel II asymptotic single risk factor (“ASRF”) framework (Gordy, 

2003) and the basic CreditMetrics (JP Morgan, 1997; “CM”) model, by treat-

ing correlation matrices as random rather than as fixed parameters, we illus-

trate that the new framework adds substantial uncertainty to the capital esti-

mates. This also shed light upon the influence of portfolio diversification upon 

the new trading book capital requirements in crisis periods. Results indicated 

that capital charges are in general higher for either point-in-time ratings or 

constant portfolio dynamics, with this effect accentuated for financial or sov-

ereign as compared to industrial sectors; and that regulatory is larger than eco-

nomic capital for the latter, but not for the former sectors.  
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ABSTRACT 

 
The paper aims at assessing the changes in the European financial market integration 

trends in during the current global financial crisis. The existing literature indicates an in-

crease in the European financial markets integration in the wake of the euro area, however, at 

least some of its segments suffered from segmentation during some episodes of the current 

global crisis. The objective of the article is thus also to measure this extent of financial disin-

tegration. The empirical analysis is based on data provided by the Eurostat completed by cen-

tral banks’ data. The assessment of the changes in the financial market integration is based on 

comparison of behavior of indicators during four periods: before the financial crisis (before 

2007), in the wake of the financial crisis (2007-sept. 2008), after the collapse of Lehman 

Brothers (Sept. 2008-2009) and during the fiscal crisis in the peripheral countries of the euro 

area (2010-2011). The results indicate, among others, a very high degree of integration of the 

stock market in the core EU countries, segmentation of sovereign bonds market with the out-

break of fiscal crisis in 2010 and systematically higher financial integration of money markets 

between old than new EU member states. 

 
9.1. INTRODUCTION  

 

The existing investigation of financial markets in the European Union in-

dicated a high degree of integration of the wholesale interbank market as well 

as sovereign bonds market but much smaller in other segments like retail 

banking (e.g. ECB, 2007). Currently, it seems important to focus on two po-

tentially offsetting forces affecting the financial markets integration in Europe. 

The first one, increasing institutional integration includes establishing of su-

pervisory and macroprudential agencies, creation of TARGET2 and plans of 

initiating TARGET2-Securities by 2014 as well as further strengthening of 

legal harmonization (e.g. through implementation of Financial Services Action 

Plan). On the other hand, we face a process of apparent geographical segmen-

tation financial markets related to much more pronounced perception of coun-

try and sovereign risks than before the crisis (and especially its fiscal wave). 

The assessment of the final result of these forces is the goal of the present re-

search. 

 

The article is structured as follows: in the next section financial market in-

tegration is defined and classification of its indicators is presented. In section 

9.2 detailed measures applied by other scholars and results assessing the inte-

gration of financial markets in the European Union are surveyed. Section 9.3 

presents results of empirical analysis of the interbank market, sovereign bonds 
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market and stock markets before and during the crisis. The main research 

method is the price-based approach, which (with an extensive use of correla-

tion analysis) comes close to news-based approach. Elements of analysis of 

sigma convergence are also present. Concluding remarks contain a summary 

of the results and further research questions and steps. 

 

9.2. FINANCIAL MARKET INTEGRATION AND ITS INDICATORS 

 

The idea of financial market integration is based on the assumption of 

technical and practical possibility of arbitrage. Thus, it means that on one hand 

perfectly integrated financial markets should follow the law of one price (same 

assets should yield the same return on each of them – Adam et al., p. 4) and on 

the other hand – there should not be any barriers between them, which in con-

sequence contributes to larger flows between them. García-Herrero and 

Wooldridge (2007) underline this last feature and define it as such, where all 

the participants are subjected to the same set of rules, have the same access to 

the market and are treated in the same way. 

 

The assessment of financial integration defined in such a way can be done 

within one of four broad empirical strategies: 

1. Price-based approach – verification if the law of one price holds; 

2. Quantity-based approach – research on capital flows between the analyzed 

markets (ECB, 2011, p. 13); 

3. News-based approach – reaction of the markets of interest on the news. An 

analogical reaction on the same news means that the markets are integrated 

(Baltzer et al., 2008, p. 8); 

4. Investigating the real scope of binding restrictions on the capital flows be-

tween the markets - an analysis of legal and institutional barriers for finan-

cial transactions (Adam et al, 2002, p. 4; Japelli and Pagano, 2008, p. 5). 

 

Within each of these approaches there exists a whole spectrum of indica-

tors which allow for an assessment of the degree of financial market integra-

tion. The necessity of applying different measures is implied by specific prob-

lems related to each of them (and entailed by characteristic assumptions). This 

in turn may undermine the results based on a single method. Surveys of the 

methods used by a number of researchers together with the obtained results 

will be presented in the following subsection. 

 

Additionally, Adam et al. (2002) propose a number of indicators character-

istic for different segments of the financial market and economic agents’ 

choices. They mention: 

1. Indicators of credit and bond market integration 

2. Indicators of stock market integration 

3. Indicators based on households and firms’ choices 

4. Indicators based on institutional differences. 
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9.3. SURVEY OF METHODS AND RESULTS OF RESEARCH ON 

FINANCIAL MARKET INTEGRATION IN THE EU 

 

The survey will be structured according to the classification presented 

above, i.e. will present the price-, quantity-, news- and institution-based ap-

proaches. 

 

9.3.1. PRICE-BASED APPROACH 

 

The most important challenge related to price-based approach to measur-

ing financial integration underpinned by the law of one price stems from the 

fact that relatively rarely the very same asset is traded on different markets. 

Therefore, in such research usually one investigates co-movements of share 

prices (or stock price indices), bonds (or their yields) or the retail interest rates 

applied by banks in different national jurisdictions. Generic terms used for this 

type of inquiries often contain synchronization (e.g. Wälti, 2011), co-

movement (Beine and Candelon, 2011) or convergence. The latter requires 

panel data analysis, as Adam et al. (2002, p. 14) indicated. Such convergence 

(σ-convergence) may be assessed by the evolutions of standard deviation (var-

iance) of prices of the assets of interest. 

 

According to the newest ECB report on the financial market integration in 

Europe the crisis significantly worsened this indicator for the money market in 

the euro area. More precisely, several phases may be pointed out: a slight in-

crease of the overnight interest rates for uncollateralized interbank deposits in 

2007 (when the first symptoms of the crisis appeared), a dramatic increase in 

3rd and 4th quarter of 2008 (after the collapse of Lehman Brothers), which 

was followed by a relative calm down in 2009 and again an increase in 2010 

implied by the first wave of fiscal crisis in the peripheral countries of the euro 

area. The last upswing in the late 2011 was due to the reemergence of tensions 

on sovereign bonds markets (mainly in Greece). The calm down might be at-

tributed mainly to the Long-Term Refinancing Operations by the ECB in De-

cember 2011 and February 2012, which increased the liquidity of the banking 

sector by ca. 1 trillion euro. These changes are illustrated by Figure 9.1. 

 

A similar pattern, albeit without such a pronounced increase in 2010, ap-

pears also for longer term (one-month and one-year) interest rates on the inter-

bank market (EURIBOR) and for interbank collateralized transactions (repo), 

which will be confirmed in the empirical part of the article below. 
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Figure 9.1. Cross-country standard deviation of average unsecured in-

terbank lending rates across euro-area countries (61-day moving average; 

basis points) 

 
Source: ECB (2012), p. 16. 

 

 

The collapse of Lehman Brothers is also the first moment when the finan-

cial markets seem to distinguish sovereign bonds issued by individual euro 

area countries. This is easily perceivable in Figure 9.2.  

 

In order to compare the level of stock market integration within selected 

groups of countries and on a global scale Benetrix and Wälti (2011) compute 

standard deviations of stock index returns. They prove that financial integra-

tion progresses both on global scale and within regions, but since 2005 the 

most integrated group of countries (with the smallest standard deviation of 

rates of return) is the euro area, which outdistanced the US-Canada interrela-

tion.  

 

Apart from standard deviation (and variance) measuring σ-convergence, 

price-based approach to financial integration frequently makes use of correla-

tion coefficients. In order to take into account changes of such interrelation in 

time, correlation coefficient is computed for moving (e.g. 12-month or 61-day) 

periods on the basis of shorter-term data (e.g. weekly or daily).  

 

Such an approach is applied e.g. by Beine and Candelon (2011), who uti-

lize daily changes of stock prices to compute correlation between countries on 

an annual basis. Also Wälti (2011) applies weekly returns of stock indices 

(observed on Thursdays) in order to compute annual correlations between ana-

lyzed countries. A similar method is used by Dooley and Hutchinson (2009) in 

order to show that financial markets of emerging economies were well corre-

lated with S&P 500 in the first phase of the crisis (between February and Au-

gust 2008) to become “decoupled” in the second (August-September 2008) 
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and “recoupled” again since the collapse of Lehman Brothers with even 

stronger correlation than in the first distinguished subperiod. 
 

Figure 9.2. Maastricht criterion interest rates. Monthly data. Logarithmic 

scale. Top panel: EU-15, 1997-2012; bottom panel: EU-12 + Germany, 

2001-2012. 

 

 
Source: own presentation based on Eurostat data. Database irt_lt_mcby_m accessed 30.04.12. 

 

A more advanced method also applied to assess co-movement of capital 

markets are GARCH (Generalized Auto-Regression Conditional Hetero-

skedasticity) models. Berben and Jansen (2009) chose such an approach for an 

investigation of integration of the EU stock markets. Kleimeier and Sander 

(2000) opted for an analysis of cointegration between variables in order to 

show that (in the context preceding the creation of the euro area) an integra-

tion of financial markets of the core EU countries was relatively week.  

 

It seems important to underline that there is no agreement between re-

searchers on the currency, in which the stock returns should be measured. One 

approach relies on computing stock returns in home currency (adopting per-

spective of a local investor) and the other consists in taking into consideration 

returns expressed in an international currency – dollar or euro (taking perspec-
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tive of an international investor). It seems that a more widespread strategy is to 

neglect the exchange rate variability, which does not exclude an international 

investor who hedges against exchange rate risk.
1
 

 

9.3.2. QUANTITY-BASED APPROACH 

 

Integrated financial markets offer to their participants a possibility of a 

greater diversification of investment portfolios and (as indicated in the very 

definition) allow for arbitrage. Thus, one should expect that between more in-

tegrated markets both flows of capital and stocks of reciprocally held financial 

instruments will be greater. Thus quantity-based indicators are widely applied 

to assess financial market integration. 

 

Bénétrix and S. Wälti (2011) in their macroeconomic analysis distinguish 

indicators based on bilateral and multilateral data. Multilateral data include the 

level of foreign assets and liabilities in GDP of a given country and an indica-

tor differentiating between ‘development’ and ‘diversification’ finance, which 

is analogical to Grubel-Lloyd index for international trade. Taking into ac-

count reciprocal (bilateral) indebtedness they compute also an indicator of re-

gional financial integration. A similar macroeconomic approach is also adopt-

ed by Osada and Saito (2010), who additionally show that not only the size of 

foreign liabilities is important, but also their structure (foreign assets turn out 

to not to influence economic growth). They find that portfolio and foreign di-

rect investment contribute to economic growth whereas debt has a negative 

impact on growth. Spiegel (2009) utilizing a gravity model of financial inte-

gration based on data of reciprocal indebtedness shows that among important 

determinants of financial integration between countries one may find trade 

linkages, membership in the euro area, GDP of the debtor as well as geograph-

ical distance between them. García-Herrero and Wooldridge (2007) analyze 

among others gross international investment position (a sum of foreign assets 

and liabilities to GDP) as well as correlation between home saving and in-

vestment rates (which should decrease if countries become more financially 

integrated). They show that the level of financial market integration on a glob-

al scale systematically increases. 

 

                                                
1. Share prices (stock indices) returns in the local currencies are analyzed e.g. by Dooley and 

Hutchinson (2009), even if they separately analyze exchange rates variability during the crisis. 

Adam et al. (2002) compare both approaches before and directly after the introduction of the 

euro and show that these measures are very close to each other (although taking exchange 

rates into consideration slightly decreases correlations). Wälti (2011) analyzes correlations of 

returns of stock indices in the local currency, but shows that smaller variability of bilateral 

exchange rates increases observed correlation of share prices. Berben and Jansen (2005) as 

well as Bénétrix i S. Wälti (2011) and Beine and Candelon (2011) take into consideration 

stock price returns expressed only in local currencies.  
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In several publications quantity-based indicators are rather based on mi-

croeconomic data concerning banking sector or investment funds. Pérez et al. 

(2005) measure international linkages between banks by the share of foreign 

assets in total assets of a banking sector in a given country or the share of for-

eign capital in total capitalization of the banking sector (alternatively relating 

these measures to GDP). They showed that EU banking sector integration was 

at a relatively low level, but was increasing, and the acceleration was especial-

ly visible after the introduction of the euro.  

 

Microeconomic approach is also well visible in the ECB or European 

Commission publications. Japelli and Pagano (2008) point out a dramatic in-

crease of corporate bonds and a minimal significance of the country of the is-

sue on their interest rates. ECB in its annual report on financial integration in 

Europe (concentrated in fact on the financial integration of the euro area) 

which has been systematically published since 2007 widely applies quantity-

based measures. These include: 

 turnover on the interbank markets (uncollateralized and repo) and their 

structure in a breakdown for national, euro area and non-euro area coun-

terparties. These measures indicate that interbank market of the euro area 

is highly integrated and that during the crisis there were no significant 

changes with this respect; 

 turnover and structure of corporate bonds issues. This segment was be-

coming more and more integrated since the creation of the euro area (see 

above) but the trend was reversed since the emergence of the crisis (early 

2007); 

 the share of equities issued by the residents of the euro area held by the 

residents of outside of the country of issue. Here the increasing trend is 

continued despite of crisis, in 2008-2010 this indicator attained values 

close to 40% (as compared with holdings of non-euro area residents of 

about 5%); 

 structure of investment portfolio of investment funds in a breakdown for 

home country instruments, euro area instruments and non-euro area in-

struments. Here until the crisis the share of other euro area countries was 

increasing, since then is started to decrease, but the share of the rest of the 

world started to grow more significantly. 

 

9.3.3. NEWS-BASED INDICATORS 

 

News-based approach was especially popularized by Baele et al. (2004). It 

seems, however, that this idea has already been present in earlier works e.g. by 

Campbell and Hamao (1992). The essence of the reasoning relies on the fact 

that on perfectly integrated markets there is a possibility to hedge out totally 

the local factors of risk. In other words if a country is perfectly integrated with 

global (or regional) markets, the variability of the home instruments might be 

totally explained by the global (or regional) news – changes in the value of the 
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reference index or instrument (Baele et al., 2004, p. 18). An implicit assump-

tion is that the systematic risk profile is identical in both countries or on re-

gional and global markets, which might hold for the EU-15 countries (but 

even here the recent crisis clearly showed that such an assumption is difficult 

to defend), but is certainly not valid for the new EU member states. 

 

This approach necessitates an estimation of a large number of models for 

subsequent sub-periods and then an analysis of the evolutions of the estimated 

coefficients. Baltzer et al. (2008) chose 18-month periods for government 

bonds and around 4-year periods for stock prices. The ECB adopts the same 

periodicity for government bonds and four other periods for stock price 

changes: 1973-85, 1986-91, 1992-98, 1999-2011. The results show that before 

1999 the role of German bonds in explaining variability of the other EU coun-

tries was rather limited. On the other hand, between 1999 and 2008 one can 

speak about almost perfect sovereign bonds markets integration in the euro 

area. Recently, we observe a weakening link between the analyzed variables 

and even a negative correlation between Greek and German bonds (bunds’ 

interest falls whereas the Greek interest rates skyrocket). It seems, however, 

that it is not a sign of disintegration of financial markets of the euro area, but 

rather that investors were overoptimistic in assessment of peripheral countries 

of the euro area in early years of its functioning and more rational risk evalua-

tion during the crisis (with a possibility of overshooting on the other side). 

 

9.3.4. LEGAL AND INSTITUTIONAL ANALYSIS OF THE 

BARRIERS TO ARBITRAGE 

 

The main barriers to arbitrage transactions between financial markets are 

limits to the free movement of capital or currency operations. The most com-

prehensive and probably the most widely used database concerning this type 

of restrictions is the IMF Annual Report on Exchange Rates and Exchange 

Restrictions (see e.g. IMF, 2011). Before 1996 the IMF published only 6 

dummy variables, though. A more detailed index (widely used in recent years) 

was constructed by Miniane (2004). The information contained therein about 

legal and institutional determinants of capital flows (and foreign exchange re-

strictions) serves as a basis to construct an index of freedom of capital flows, 

which turns out to explain well other measures of financial market integra-

tion.
2
 It seems important to remark, however, that this type of studies is mainly 

relevant for developing countries or as a historical evidence, because devel-

oped countries contemporarily do not apply any restrictions for capital flows 

(or only to very limited extent and in very specific circumstances like terrorist 

attack risks). The functioning in the EU Single European Market provides a 

                                                
2. See e.g. Japelli and Pagano (2008, p. 5), García-Herrero and Wooldridge (2007, p. 62 and 

the following), and the very article by Miniane (2004).  
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perfect freedom of capital flows and thus there is not too much space for fur-

ther improvement. Obviously such initiatives like Financial Services Action 

Plan, constructing TARGET2-Securities platform or reforming financial su-

pervision and micro- and macro-prudential framework may contribute to an 

even higher financial market integration, but it cannot be mirrored in Miniane 

(2004) or similar indices.  

 

Summing up, one might notice that no single approach is sufficient to give 

a complete and unambiguous answer for the question “how well markets A 

and B are financially integrated?”. Thus, the most widely adopted strategy is 

to simultaneously apply a number of methods. It seems important to point out 

that a great majority of works surveyed above is based on such eclectic ap-

proach, even if some authors decide to focus on a single method.  

 

Measuring financial market integration is obviously not a goal in itself. 

The subsequent research steps rely on indicating determinants of financial 

market integration or on analysis of its consequences. Among the most widely 

cited factors shaping the degree of financial integration one may point out 

macroeconomic factors like exchange rate arrangement (countries with fixed 

exchange rate regimes are usually better integrated with global markets or at 

least markets of the anchoring currency),
3
 liberalization of the capital flows or 

trade openness (Beine and Candelon, 2011). The most important consequence 

of financial integration would be an acceleration of economic growth. Howev-

er, Edison et al. (2002) fail to prove such a hypothesis. For Kose et al. (2006), 

problems with providing such a proof in a large sample stems from the fact 

that is some of the included countries are not prepared for financial integra-

tion, a greater probability of a crisis emerges. Obviously, within a sample of 

countries with sound fundamentals one should expect to find a positive rela-

tionship between financial markets integration and growth. These discussions, 

however, remain out of scope of the present article.  

 

9.4. EMPIRICAL ANALYSIS – PRICE-BASED APPROACH TO 

FINANCIAL MARKET INTEGRATION OF SELECTED 

SEGMENTS OF THE EU FINANCIAL MARKET 

 

Empirical analysis presented below relies on price-based approach. This 

choice is determined mainly by the availability of data of (in most of the cas-

es) sufficient frequency. This allows for a comparison with the findings of the 

previous studies and for a presentation of a completely up to date (i.e. Febru-
                                                
3. E.g. Beine and Candelon (2011) indicate that less elastic exchange rate regimes are related 

to a greater co-movement of the rates of return of stock markets. Wälti (2011) proves that such 

an effect was already exerted by the membership in the Exchange Rate Mechanism (ERM). 

Creation of the euro area also undoubtedly contributed to an enhancing of financial markets 

integration which is proven by all the references focused on the financial integration in Europe 

and euro area quoted herein. 
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ary-March 2012) state of affairs. All data come from the Eurostat (Data 

Warehouse).  

 

The analysis below comprises σ-convergence of interest rates in selected 

segments (interbank market, retail banking and long-term sovereign bonds). 

Additionally, an analysis of the rates of return was conducted, together with 

(where possible) changes in the rates of return on a basis of rolling periods of 

30 months (on monthly data).  

 

All the EU countries were divided into three groups: euro area (in its 

changing composition, i.e. EU-11 in 1999-2000, EU-12 for 2001-2006, EU-13 

since 2007 – with Slovenia, EU-15 – with Malta and Cyprus – since 2008, 

EU-16 since 2009 – Slovakia and EU-17 since 2011 with Estonia), new mem-

ber states (EU-7, excluding countries which subsequently adopted the euro) 

and “old” EU member states remaining outside of the euro area (EU-3). 

 

9.4.1. INTERBANK MARKET 

 

Interbank money market – a key segment from the point of view of mone-

tary policy transmission – is usually recognized as the most integrated frag-

ment of the euro area financial market. However, as indicated above (Figure 

9.1), during the crisis a significant divergence of interest rates was observed 

even among the euro area members. Because of the focus of the article as well 

as very limited data availability for individual euro area countries, the present-

ed comparison concerns mainly integration of the countries from outside of 

the euro area (in two subsamples: old and new EU member states) with the 

benchmark – the euro area.  

 

An “eyeball” test of the overnight interest rates presented at Figure 9.4 al-

lows to remark that between 2000 and 2007 clearly interest rates converged, 

especially between EU-7 and euro area. Such a convergence was mainly driv-

en by disinflation processes in countries like Romania, Poland or Hungary. 

After 2007 one may appear visible signs of divergence, represented by some 

peaks of Romanian, Latvian or Hungarian interest rates, this time related to 

sovereign risk (and thus crisis). 

 

This intuition is clearly confirmed by the data presented on Figure 9.4: 

sigma convergence clearly occurs until the 3rd quarter of 2008 (Lehman 

Brothers collapse). Afterwards, there is a sizeable increase of standard devia-

tion between the new EU member states (in EU-3 the interest rates are at very 

low levels, which limits also their standard deviation). 
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Figure 9.3. Overnight interest rates in the euro area and other EU mem-

ber states. 

 
Source: author’s computations based on Eurostat data. Database irt_st_m accessed 30.04.12. 

Missing values for Sweden and Denmark were completed from their central banks databases. 

 

 

Figure 9.4. Standard deviation of overnight interest rates in the euro area 

and other EU member states 

 
Source: author’s computations based on data as on Figure 9..3. 

 

These insights are completed by correlation analysis presented on Figure 

9.5. One may remark that this is somewhat harder to interpret. Weak correla-

tion for EU-7 in early period may be explained by the disinflation trend while 

in the euro area interest rates were very stable. In the other words, a decline in 

both correlations may be attributed to inertia of the ECB interest rates. After, 

one can see a confirmation of decoupling-recoupling hypothesis: correlations 

increase and remain at fairly high levels until the collapse of Lehman Brothers 

with a second episode of declining correlations which might be attributed to 

emergence of fiscal crisis in the peripheral countries of the euro area. 
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Figure 9.5. Average values of correlation coefficients for overnight inter-

bank interest rates; 30-month rolling periods 

 
Source: author’s computations based on data as on Figure 9.3. 

 

A similar interpretations might be provided for the average correlation co-

efficients presented on the Figure 9.6 and computed for changes in overnight 

interest rates over previous period (month). Qualitatively the results are not 

much different from those presented on Figure 9.5, but the levels of obtained 

coefficients are lower for interest rates changes than their levels. Also, correla-

tions are systematically higher for EU-3 than EU 7 and both increase in the 

wake of the crisis to slump with the second wave of the fiscal problems of the 

peripheral euro area countries in 2011. 
 

Figure 9.6. Average values of correlation coefficients for changes in over-

night interbank interest rates; 30-month rolling periods 

 
Source: author’s computations based on data as on Figure 9.2. 

 

The analysis of 1-month and 3-month interbank interest rates did not yield 

qualitatively different results, which are available from the author on request. 

 

9.4.2. GOVERNMENT BONDS 

 

We have previously (Figure 9.2) seen that long-term government bonds 

converged almost perfectly for euro area countries and very well for the “old” 
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EU member states during the run-up for the euro. Greece joined this “conver-

gence club” upon the entry to the euro area, Luxembourg was the benchmark 

between 2001 and 2006 and Great Britain and Sweden had slightly higher 

government bond yields in that period. Denmark was never clearly distin-

guishable from the core countries. A huge divergence, confirmed by the re-

sults of the analysis below occurred after the outbreak of the crisis, with its 

fiscal consequences for peripheral countries of the euro area (Greece, Ireland, 

Italy, Portugal and Spain). At the same time new EU member states converged 

only to a limited extent, but an after-crisis divergence is also easily perceiva-

ble, and is again related to fiscal and financial problems of such countries like 

Latvia, Romania or Hungary. 

 

Figure 9.7. Standard deviation of long-term interest rates on sovereign 

bonds in the euro area and selected groups of EU member states 

 
Source: author’s computations based on data as on Figure 9.2. 

 

A few additional insights can be drawn from Figure 9.6. Divergence of in-

terest rates in the wake of the crisis was much more pronounced within groups 

than between groups. In fact, after mid 2010 (when tensions emerged in 

Greece and were transmitted to other peripheral countries) the only group of 

countries which remains relatively well integrated is the EU core (founding 

members) whereas the new member states succeeded even to converge. That is 

why it is even more difficult to conclude that there was a process of disintegra-

tion of bond markets caused by the financial crisis, but rather the investors 

started to recognize differences in sovereign default risk. 

 

Two following figures allow to confirm these findings of sigma conver-

gence but also to draw some clear conclusions about the relation between bond 

market convergence and the phases of the economic crisis. Figure 9.7 clearly 

shows that new member states are not always very well correlated with Ger-

man bond markets (naturally chosen for the benchmark) and this pulls down 

the average correlations of EU-27 and EU-25. However, even these countries 

seemed to be quite well correlated with Germany between 2003 and 2007. As 

for the euro area, until the collapse of Lehman Brothers it was almost perfectly 

correlated, and still remains at very high levels. Again, the interrelations be-
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tween EU-6 (core) are the strongest, although pulled down by Italy. The evo-

lutions of the fiscal crisis can be seen at Figure 9.8, where PIIGS countries 

disconnect one after the other. Interestingly, also Belgium reveals some signs 

of fiscal crisis since early 2011.  

 

Figure 9.8. Average correlation coefficients of long-term interest rates 

with bunds in the euro area and selected groups of EU member states 

 
Source: author’s computations based on data as on Figure 9.2. 

 

Figure 9.9. Correlation coefficients of long-term interest rates with bunds 

in the euro area  

 
Source: author’s computations based on data as on Figure 9.2. 

 

9.4.3. SYNCHRONIZATION OF STOCK MARKETS 

 

In line with the price-based approach for the assessment of stock market 

synchronization (presented in section 9.2) in the analysis below correlation 

coefficients of yield rates expressed in the home currency are computed. The 

reference index is DJ STOXX 50 (Europe) which regroups shares of the big-

gest European corporations. As opposed to interbank market analysis (and 

more in line with the investigation of bonds market) average correlation coef-
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ficients for five groups of countries are presented. Interestingly, it turns out 

that capital markets are very well integrated only in the “core” EU countries 

and in the remaining distinguished groups are correlated only to a limited ex-

tent. However, as opposed to bonds and interbank money markets, correlations 

are systematically positive for stock markets. It seems additionally, that “re-

coupling-decoupling” hypothesis by Dooley and Hutchinson is not confirmed 

by the European data.  
 

Figure 9.10. Average correlation coefficients stock price indices in the eu-

ro area and selected groups of EU member states 

 
Source: author’s computations based on Eurostat data. Database mny_stk_spy_m accessed 

30.04.12. 

 

9.5. CONCLUDING REMARKS 

 

The present paper presents the results of empirical analysis concerning fi-

nancial markets integration in the EU countries in the times of crisis. The 

analysis covered interbank market (traditionally seen as very well integrated, 

at least within the euro area), sovereign bonds market (which proved to be es-

pecially affected by the fiscal problems of some countries) and stock market. 

On a basis of a survey of literature and taking into consideration selected seg-

ments of the financial market as well as availability of the Eurostat data (at 

maximum monthly frequency), the adopted approach was price-based analy-

sis.  

 

The presented results of correlations of interest rates and their changes as 

well as elements sigma convergence analysis yield a conclusion, that the crisis 

to some extent segmented the financial market of the European Union. Proba-

bly the most interesting insight is that a simple correlation analysis of bonds 

yields allows for perfect indication of countries affected by the fiscal prob-

lems. Also, correlation coefficient for changes of interbank interest rates 

dropped significantly for EU-3 countries, which might be, however, implied 
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by a zero lower bound for nominal interest rates and their relative stability in 

its proximity. Finally, stock markets are positively correlated across European 

Union, but only within the core (EU-6) this correlation is almost perfect. 

 

This research has several limits, though. First, correlation analysis is only 

the first step between price-based approach and news-based approach. Addi-

tionally, correlation analysis over rolling periods faces an important trade-off: 

if the period is short (which is convenient to precisely indicate changes in be-

havior), then the coefficients are very volatile (which was the case for not re-

ported country-by-country results). Prolonging the rolling period stabilizes 

coefficients, but also more information is lost and breaking points might be 

missed. Thus, application of somewhat more sophisticated methods is highly 

desirable to confirm the above findings. 

 

REFERENCES 

 

Adam K., T. Jappelli, A. Menichini, M. Padula, M. Pagano (2002) Analyse, 

Compare, and Apply Alternative Indicators and Monitoring Methodologies to 

Measure the Evolution of Capital Market Integration in the European Union. 

Accessed January 5, 2012, (http://www.fh-

brandenburg.de/~brasche/EU/k2/k23/k234/cap_mark_int_en.pdf). 

 

Baele L., A. Ferrando, P. Hördahl, E. Krylova, C. Monnet (2004) “Measuring 

Financial Integration in the Euro Area”, ECB Occasional Paper, 14, Frankfurt. 

 

Baltzer M., L. Capiello, R.A. De Santis, S. Manganelli (2008) “Measuring Fi-

nancial Integration in New EU Member States”, ECB Occasional Paper, 81, 

Frankfurt. 

 

Beine M., B. Candelon (2011), “Liberalisation and stock market co-movement 

between emerging economies”, Quantitative Finance, 11(2): 299-312. 

 

Bénétrix A.S., S. Wälti (2011), “Indicators of regional financial integration”, 

in: Ph. De Lombaerde, R. Flores, L. Iapadre, M. Schulz (eds.) The Regional 

Integration Manual: Quantitative and Qualitative Methods, 

Routledge/Warwick Studies in Globalisation, London: Rootledge. 

 

Berben R-P., W.J. Jansen (2009) “Bond Market and Stock Market Integration 

in Europe: a smooth transition approach”, Applied Economics, 41(24): 3067-

3080. 

 

Campbell J.Y., Y. Hamao (1992), “Predictable Stock Returns in the United 

States and Japan: A Study of Long-Term Capital Market Integration”, Journal 

of Finance, 47(1): 43-69. 

 

http://www.fh-brandenburg.de/~brasche/EU/k2/k23/k234/cap_mark_int_en.pdf
http://www.fh-brandenburg.de/~brasche/EU/k2/k23/k234/cap_mark_int_en.pdf


Piotr Stanek 

 
162 

Dooley M., M. Hutchinson (2009), “Transmission of the U.S. Subprime Crisis 

to Emerging Markets: Evidence on the Decoupling-Recoupling Hypothesis”, 

Journal of International Money and Finance, 28(8): 1331-1349. 

 

ECB (2005), Indicators of Financial Integration in the Euro Area, Frankfurt. 

 

EBC (2007), Financial Integration in Europe. Frankfurt. 

 

EBC (2012), Financial Integration in Europe. Frankfurt. 

 

Edison H.J., R. Levine, L. Ricci, T. Sløk (2002) “International Financial Inte-

gration and Economic Growth”, IMF Working Paper, WP/02/145, Washing-

ton. 

 

García-Herrero A., Ph. Wooldridge (2007) “Global and regional financial in-

tegration: progress in emerging markets” BIS Quarterly Review, September, 

57–70. 

 

IMF (2011) Annual Report on Exchange Rates and Exchange Restrictions, 

Washington. 

 

Japelli T., M. Pagano (2008) “Financial market integration under EMU”, Eu-

ropean Economy–Economic Papers, 312, Brussels. 

 

Kleimeier S., H. Sander (2000) “Regionalisation versus globalisation in Euro-

pean financial market integration: Evidence from co-integration analyses”, 

Journal of Banking & Finance, 24: 1005-1043. 

 

Kose M.A., E. Prasad, K. Rogoff, S-J Wei (2006) “Financial Globalization: A 

Reappraisal” IMF Working Paper, WP 06/189, Washington. 

 

Miniane J. (2004) “A New Set of Measures on Capital Account Restrictions”, 

IMF Staff Papers, 51(2): 276-308. 

 

Osada M., M. Saito (2010) “Financial Integration and Economic Growth: An 

Empirical Analysis Using International Panel Data from 1974-2007”, Bank of 

Japan Working Paper Series, 10-E-5, Tokyo. 

 

Pérez D., V. Salas-Fumás, J. Saurina (2005) “Banking integration in Europe”, 

Documentos de Trabajo, 0519, Banco de Espagna, Madrid. 

 

Spiegel M.M. (2009), “Monetary and Financial Integration in the EMU: Push 

or Pull?”, Review of International Economics, 17(4): 751–776. 

 



The consequences of the global crisis  

 

 

163 

Wälti S. (2011), “Stock market synchronization and monetary integration”, 

Journal of International Money and Finance, 30(1): 96-110. 

 

 
 



  

 

 

 

10. THE FUNCTIONING OF POLISH ENTERPRISES ON 

THE FINANCIAL MARKET 
 

Anna Suchodolska 

K. Pulaski Technical University of Radom, Poland 

suanna@interia.pl 

 

 

ABSTRACT 
 

Ensuring rational and efficient functioning of the enterprises on the market requires to 

provide it in the appropriate capital. Enterprises use different instruments of money market to 

attract capital. The aim of paper is answer the following questions: what are money market 

instruments used by Polish enterprises to finance current operations and what are the conse-

quences of choosing the commercial papers in financing enterprises’ activities? The analysis 

relates to the value and dynamics of the commercial papers market on the Polish market in 

the years 2003-2011 and focuses on the use of different options of the enterprise financing. 

The results will indicate the most cost-effective for the enterprise form of financing the in-

vestment project. The authors will present opportunities and risks associated with raising cap-

ital through the issuance of corporate debt securities. 

 
Key words: sources of financing, commercial papers, financing company, financial market 

JEL Number: O16, O52 

 

10.1. INTRODUCTION 

 

The functioning of enterprises in conditions of globalization, getting a 

competitive advantage is likely to require changes in the decision-making pro-

cess, it requires a higher quality of management, faster and more reliable and 

better information for managing organizations.
1
 Important role in the function-

ing of the capital market plays the shape of the optimum structure of financing 

sources. On this background we can talk about the financial management of 

the company which in fact influences making appropriate choices of funding 

sources. On the basis of different definitions of financial management present-

ed in the literature, it is clear that the financial management of the company is 

connected with the interaction between: 

 the financial market, which is understood as the market that corresponds, 

decides and affects the mutual relations of foreign and company’s sources 

in financing the company's assets, and 

 business operations in a company which are related to its assets. 

 

Financial management in the long term is associated with the achievement 

of company objectives in terms of the optimal way of financing the assets, the 

                                                
1. Wolak-Tuzimek, A. (2010) Determinanty rozwoju małych i średnich przedsiębiorstw w 

Polsce, Warszawa: Wydawnictwo Naukowe PWN, p. 12. 
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choice that defines the relationship between the economic growth and eco-

nomic policy which is led by the company.
2
 It is very important to remember 

that the choice of adequate capital is reflected depending on, whether the 

funds are collected to be used in its operational activity or it is related to the 

implementation of strategic objectives. Obtaining the capital needed to finance 

current operations companies use a variety of instruments of the financial 

market.
3
 The example of them are the short-term commercial papers (SCP) 

whose emission gives an opportunity for obtaining cash funds directly from 

the open market at a price which is lower than the cost of bank credit. 

 

This paper discusses the bases of choice particular instruments, which is 

made by the company, to raise funds and debt securities market in Poland, 

which is the most developed market of this type. 

 

10.2. DEBT SECURITY- CONDITIONS OF THE CHOICE 

 

In a developed market economy an important source of finance companies 

is an issue of shares and marketable securities. The role of the state is the crea-

tion of adequate infrastructure and the institutional, legal and tax advantages 

that will enhance the optimization of the structure of finance companies which 

allow to spread and develop the equity market and debt market, as well as 

public and (or) private. Despite the success in the creation of capital market 

infrastructure in the nineties of last century it can not be assumed that the cur-

rent level of its use by businesses was satisfactory. It is therefore necessary to 

identify and remove barriers for companies to access these sources of funding. 

 

Short-term commercial papers are very common instrument in the money 

market. At its core they are similar to the classical bank loan, however, in 

comparison with it, this source of financing is cheaper and more flexible. Prac-

tically, commercial papers are a form of private loan which is given to the 

company by participants of the money market or investors. Potential investors 

decide to lend capital, if they are certain that it will be returned to them ac-

cording to the expected rate of profit. 

 

The level of credibility of the issuer is also connected with the fact of un-

dertaking the preparation and holding of emissions by the bank, which is act-

ing as an intermediary which often endorses the emissions program, risking its 

own reputation in case of default of debt by company.
4
 The Bank will not al-

                                                
2. Roux, D. (1998) Analyse economique et qestion de lenterprise, Dunod, p. 208. 

3. Frejtag-Mika, E. (2011) Economy of Growth. Knowledge based on economy. Monograph, 

Radom: Wydawnictwo Politechnika Radomska, pp. 110-139. 

4. Wolak- Tuzimek, A. (2009) Finansowanie działalności przedsiębiorstw kapitałem własnym 

i obcym, in: Bednarczyk, J. L., Bukowski ,S. I., Misala, J. (ed.), Globalne rynki finansowe w 

dobie kryzysu, Warszawa: CeDeWu, pp. 247-256. 
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low to the marketing authorization the instruments of these entities whose fi-

nancial situation could give rise any suspicion to be deteriorated in a short 

time.  

 

CP are sold at a discount, which is below their nominal value, while the re-

turn is at their nominal value. Although commercial papers are the short-term 

financing instruments but by their rolling (renewal of emissions, the substitu-

tion by a new emission the previous one) the company can also have them in 

medium periods and use them to finance its investments. It means that financ-

ing of the company activity in the medium term is done according to the short-

term interest rates that are lower than medium term interest rates. 

 

In Poland company’s short-term commercial papers may be emitted in 

three forms:  

 bonds (the execution of the debt is held here under the Act on Bonds);  

 promissory notes (the execution of the debt is based on the Law for bills);  

 commercial paper issued under the provisions of the Civil Code. 

 

Acquisition of capital from certain sources is often associated with the ful-

fillment of certain legal requirements. The legal basis of the emission also af-

fects the incurring costs of the issuer, for example, to raise funds from com-

mercial papers, in the form of a promissory note, is associated with necessity 

of paying the stamp duty by the issuer in a specific amount of total bill. 

 

Research shows that the main determinants of the choice the debt security 

as a source of a capital acquisition is: 

 reduce the cost of raising of the external capital, the possibility of using 

funds from the issue of the CP in the longer term, as a result of rolling,  

 diversification of the supply sources in capitals, a relatively faster access to 

capital, 

 lack of provision, flexibility to dispose of capital, 

 possibility to entry into the market, 

 refusal of credit by the bank. 

 



The functioning of Polish enterprises on the financial market 

 

 

167 

10.3. MODELS OF DEBT FINANCING IN POLISH ETERPRISES 
 

There are two main types of debt financing for enterprises.
5
 The first is 

based on the loan financed by banks, they form the banking system to create 

money basing on deposits which they held. The advantage of this solution is 

the possibility of lending in the greater extent than own available funds. The 

only limitation is the size of the so-called reserve requirement, which deter-

mines the extent of money creation.
6
 Due to the development of this model, 

especially in Western Europe and Japan, it is classified as the continental 

model. 

 

The second form of debt financing of companies is the issue of securities, 

also known as primary securitization
7
. The debt in this model takes the form of 

a security, which can be re-traded and the scope of supply of funds depends 

primarily on the assets held by potential investors. The guarantee the proper 

functioning of this form it is necessary to developed the intermediaries market 

such as stock exchanges and investment banks, through which it comes to 

transactions between borrowers and investors. This model prevails in Britain 

and the United States, hence it is classified as the Anglo-Saxon model. The 

overall specificity of the presented models shows Table 10.l. 

 

Table 10.l. The overall specificity of debt financing enterprises  

models in the world 

 

 

The supply of 

funds 

Legal form 

of borrow-

ing 

Transparency of 

carried 

transactions 

Type of regu-

lations 

Conti-

nental 

model 

 

 

Depends on 

the value of 

their assets, 

deposits and 

the size of re-

serves 

Civil legal 

liability 

agreement 

Narrowed to bank-

firm relationships 

The standard 

regulation of 

banking insti-

tutions 

Anglo-

Saxon 

model 

Restricted to 

the assets held 

by potential 

investors 

The securi-

ty 

The widespread 

availability of 

transactions in in-

troducing the emis-

sion to the public 

market 

No regulation 

especially in 

international 

markets 

 

                                                
5. Jaworski, W. L., Zawadzka Z. (2004) Bankowość, Warszawa: Wyd. Poltex, p. 30. 

6. Miedziak, S. (2003) Bankowość i podstawy rynku finansowego, Warszawa: Difin, p. 25. 

7. Feene, P. W. (1995) Securitization. Redefining the Bank, New York: St. Martin Press, p. 3. 
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On the Polish financial market (which term, for the purposes of this article, 

includes not only financial but also the market segment of the bank) there is 

strong variation of operators concerning the forms of debt contracting by dif-

ferent entities and associated with them the cash flow structure.
8
 Presented in 

the Figure 10.1 the Anglo-Saxon model allows for a direct transfer of risk be-

tween the borrower and the investor. 

 

Figure 10.1. The Anglo-Saxon model 

 
In the case of Anglo-Saxon model

9
 each of the funds return transactions 

made between independent entities can be divided into two stages: identifica-

tion and assessment of potential partners, as well as monitoring the recovery 

and use of shared assets. Risk assessment is carried out by the investor but 

each issue is evaluated by the rating agency as an external and independent 

body, which in principle is to present objectively the risks associated with the 

underlying issue. 

 

In Poland, on the market of debt financing of enterprises dominates the 

continental model (Figure 10.2) because the risk in addition to the regulation, 

is the most important incentive that determines the choice of such a model. 

 

In the continental model a bank serves as an institution that assumes the 

risks associated with both the granted credit and the accepted deposit. Banking 

institutions have developed complex methods and techniques for evaluation of 

potential borrowers based not only on the data made available by themselves 

                                                
8. Weiss, E. (2001) Metody oceny ekonomicznej procesów przekształceń w gospodarce 

komunalnej, Wrocław: Uniwersytet Ekonomiczny, pp. 1-146. 

9. Models have been developed by the author based on models of Biernacki, K. (2005) 

Struktua ryzyka i jej wpływ na wybór formy dłużnego finansowania przedsiębiorstw, 

Wrocław: NKE Akademia Ekonomiczna we Wrocławiu, p. 24. 
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but also external data, such as a credit information bureau. All these activities 

are aimed with the greatest probability to assess whether the entity will be able 

in future to pay off the debt and that the obtained security will help to cover 

losses associated with the lack of such repayment. It comes therefore to "ab-

sorption" of the various forms of risk by only one entity in the market. 

 

Figure 10.2. The continental model 

 

10.4. THE VALUE OF THE DEBT SECURITIES MARKET IN 

POLAND 

 

According to reports prepared by the Fitch Poland at the end of December 

2008 the value of debt securities issued by banks, businesses and local gov-

ernments amounted to 44.75 billion PLN and thus increased during the year by 

5.1%. At the end of December 2009 the value of debt securities issued by 

banks, businesses and local governments amounted to 47.99 billion PLN and 

thus increased during the year by 7.3%. At the end of December 2010 the val-

ue of debt securities issued by banks, businesses and local governments 

amounted to 67.2 billion PLN and thus increased during the year by 40.2%. In 

each of the last three quarters of the year the total annual growth rate of the 

market exceeded 40%. At the end of December 2011 the value of debt securi-

ties issued by banks, businesses and local governments amounted to 97 billion 

PLN and thus increased during the year by 45% which is a remarkable result 

for the past 10 years - gives Fitch in the Summary of the fourth quarter of 

2010 and all 2010 in the market for Non-Treasury debt instruments in Poland. 

The dynamics of growth in the value of debt securities market in the years 

2008-2011 shows Table 10.2. 

 

Based on the presented data it can be concluded that: 

 in 2010 was the largest increase in market value from 7.3% to 40.2%; 

 the most dynamic growth in the value of short-term commercial papers was 

reported in 2010 from (– 23%) to 48.4%; 

 we can observe a high amplitude of bank bonds value; 

Depositary Borrower 

The loan 
agreement 

Flow of funds 

Bank 
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 in 2011 decreased the value of municipal bonds which is compensated by 

debts of these entities in the banking sector. 

 

Table 10.2. The value of the debt securities market in the years 2008-2011 

  2008 2009 2010 2011 

Market value PLN 44753.02 47 999.87 67278.87 97 538.75 

dynamics per year 5.1% 7.3% 40.2% 45.0% 

Short-term commer-

cial papers PLN 

 12 52.29 9 969.92 14 93.81 22 248.50 

dynamics per year -5.9% -23.0% 48.4% 50.4% 

Bonds of enterprises 

(over 365 days) PLN 

14 44.44 12 158.23 17 76.83 24 185.40 

dynamics per year 7.7% -18.6% 44.6% 37.6% 

Bonds of banks 

(over365 days) PLN 
12 95.04 18 965.64 24053.46 36 754.84 

dynamics per year 14.4% 53.0% 26.8% 52.8% 

Municipal bonds 

(over 365 days) PLN 

4 461.24 6 906.08 10854.76 14 350.01 

dynamics per year 8.0% 54.8% 57.2% 32.2% 

 

The percentage of non-treasury commercial papers in total market in 

Poland shows Table 10.3. 

 

Table 10.3. The percentage of commercial papers 

Types of commercial papers 2008 2009 2010 2011 

Short-term commercial papers 28.94% 20.77% 21.99% 22.81% 

Municipal bonds (over 365 

days) 

9.97% 14.39% 16.13% 14.71% 

Bonds of enterprises (over 

365 days) 

33.39% 25.33% 26.13% 24.80% 

Bonds of banks (over365 

days) 

27.70% 39.51% 35.75% 37.68% 

 

Figure 10.3 shows the structure of non-treasury commercial papers market 

in Poland. 
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Figure 10.3. The structure of non-treasury commercial papers 2008-2011 

 

Based on these data it can be concluded that in Poland there is still no liq-

uid market for commercial papers issued by companies in Poland. The domi-

nance of the Treasury also limits establishment of institutions to facilitate the 

development of this form of capital. While the ability of eliminating the cer-

tain forms of risk by the banks is for them so profitable that they do not create 

incentives for companies to change the form of debt financing. 

 

10.5. ENTERPRISES IN POLAND AND THE COMMERCIAL PAPERS 

MARKET- THE RESULTS OF RESEARCH 

 

The main problem of capital supply is the suitable selection of funding 

sources for enterprise. Gaining strategic investor or inducing hitherto existing 

owners to enlarge their own capital is difficult and complicated process, par-

ticularly in the period of crisis.
10

 Sharpened credit politics, conducted by 

banks in relation to enterprises, forces companies to search for the alternative 

funding sources. Short-term commercial papers belong to the mentioned 

sources. It is the very widespread instrument of funding on developed finan-

cial markets. In the last period the interest in utilization of short-term commer-

cial papers in funding enterprises grows also in Poland. However, based on 

research conducted by the NBP,
11

 it can be stated that entrepreneurs observe 

                                                
10. Sieradzka, K.(2010) „Influence of Structural Funds on Competitiveness of Polish Enter-

prises”, Szczecin: Zeszyty Naukowe Uniwersytetu Szczecińskiego Nr 636, Finanse, Rynki 

Finansowe, Ubezpieczenia Nr 36, pp. 129-141. 

11. Polish National Bank (NBP) in cooperation with the Securities and Exchange Commission 

(SEC) and Stock Exchange Warsaw Stock Exchange (WSE) 1 conducted a survey on the 

scope and organizational and legal conditions of the financing of enterprises in the domestic 

equity market and debt instruments. The survey was conducted in March and April 2004, both 

among direct participants of the market - companies that have issued shares and (or) debt in-

struments, as well as companies not benefiting yet from this form of capital. 
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the existence of many formal barriers that result in the withdrawal of the pos-

sibility of issuing commercial papers even though it reaches a wider group of 

buyers and obtained in this way capital is beyond the loan ability of a bank. 

Thus, they can without any obstacles constitute a form of competition for 

loans, also because of the cheaper and more flexible source of financing. 

 

In the research three groups of companies were interviewed, due to the 

specific nature of banks and insurance they were excluded: 

• group I - enterprises that issued shares to the public market. The study pop-

ulation consisted (as at 12 March 2004) 235 public enterprises. 101 compa-

nies (43%) answered to the questionnaire;  

• group II - enterprises that have issued marketable debt instruments, both on 

public and private, but not issued shares. The study population consisted (as 

at 12 March 2004) 102 enterprises. 55 companies (54%) answered to the 

questionnaire;  

• group III - enterprises that carry out the survey but do not issued any 

shares or debt instruments. The study population consisted (as at 12 March 

2004) 207 enterprises.  

 

NBP has developed three versions of questions for surveys and has pro-

vided a base of issuers of debt instruments. The scope and content of questions 

for different groups of companies were consulted, among others with the Se-

curities and Exchange Commission and Stock Exchange. The survey was ad-

dressed to the member or chief financial officer (or chief accountant), respon-

sible for financial policy of the company. The companies that are public com-

panies, received the survey via electronic system Eminent. It should be em-

phasized that the study focuses on the views of representatives of enterprises 

during the survey, not the same behavior of companies. The largest share in 

the sample (52%, 190 firms) had medium-sized companies with annual sales 

net €7-€40 million. Revenues of more than €40 million reached 115 compa-

nies (32% sample) and were classified as large enterprises. The smallest group 

consisted of small businesses - 51 (14%), with annual revenues of less than €7 

million. Based on the responses it was stated that: 

 bank loans were the preferred in the group of companies where the average 

scale of funding to date credit was relatively higher; 

 raising capital by selling shares of high-risk funds was more preferred in the 

group of companies with an average less use of this source; 

 emissions of short-term commercial papers are more desirable by operators 

that have already used this source of financing for relatively large scale. 

 

The main barriers to the optimal structure of financing were:  

 weak financial position: low liquidity, profitability, inadequate manage-

ment, capital structure, very high debt, low equity, no credit rating; 

 a weak economy in the country, on the market; 
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 rationing loans to the industry in which operates the company; 

  formal and legal barriers; 

 the high cost of debt service, the need to disclose information about the 

company from competitors; 

 nuisance of additional disclosure; 

 financial costs of a public company status (related to the issue of shares on 

the public market); 

 possible loss of control over the company; 

 complicated legal forms. 

 

While the factors that prompted the company to decide on the issue of 

shares on the public market were:  

 obtaining the financing market for investment, business development; 

 increased reliability of the company on the market; 

 access to new sources of capital; 

 promotion of the company; 

 ability to reach a wide group of investors; 

 the market valuation of the company; 

 increased liquidity of shares; 

 the use incentive programs; 

 

Issuance of debt instruments is one of the sources of foreign capital. Com-

panies issue short-term instruments (with maturities of up to 1 year) and long-

term bonds (securities with original maturity over 1 year). The number and 

percentage of companies which have issued short-term debt securities in the 

study group are shown in Table 10.4. 

 

Table 10.4. Number and percentage of surveyed enterprises 

Financial instrument Group I Group II Group III 

Short- term bonds 21 21% 39 89% 60 41% 

- private equity market 18 21% 38 86% 56 38% 

- public market 3 3% 1 2% 4 3% 

Long- term bonds 16 16% 13 14% 29 20% 

- private equity market 8 8% 12 27% 20 14% 

- public market 8 8% 1 2% 9 6% 

 

Replies confirm noticeable domination non-public corporate in the domes-

tic debt market in which are placed mainly short-term instruments. The ma-

jority of emissions (over 85%) was placed on the private market (Table 10.5). 
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Non-public nature of the issue, in particular, was preferred by companies in 

Group II. For public companies the number of long-term bonds issued in pub-

lic mode was the same as in the private preliminary, while the surveyed sub-

jects in Group II introduced mainly bonds (92% reduction) in the private equi-

ty market. On the market for short-term debt instruments are usually emitted 

bonds. Almost 60 % of companies in Group II, which answered the question 

about made emissions are financed by private short-term bond market. This is 

consistent with the observed increase in the importance of bonds as a form of 

short-term debt instruments. The companies rarely engaged in long-term 

bonds. Refusal to use this source of funding was also caused by the fact that:  

 companies have access to other, cheaper sources of financing (EU funds); 

 they had no need to obtain financing, 

 they did not know the rules of the market shares; 

 they were afraid of high costs of emission, 

 there are complicated tax regulations. 

 

These factors may act as a barrier for companies seeking for funds on the 

capital market in aim to cover the increased demand for capital and (or) the 

optimization of capital structure. The reason may be too low level of aware-

ness of managers of enterprises in Poland, especially in the small and medium 

sized companies, because big companies have access to international markets, 

where they raise funds. These applications can also be seen as a guide associ-

ated with the desired changes on the domestic financial market. Their imple-

mentation may result in reduction of cost of debt capital which is raised by 

companies, while increasing the supply of investment not only for financial 

institutions but also individual investors. 

 

10.6. SUMMARY 

 

Polish companies in recent years more often use the possibility of debt is-

suance as a mean of financing its activities which allows them to raise funds 

for the proper functioning and development not only in the country but also on 

foreign markets. In summary, it can be concluded that the central obstacle to 

the development of public equity market and corporate bond markets are the 

financial costs to entry on the market and barriers caused by financial and non-

financial costs related to increased transparency of the company. Legal and tax 

solutions are factors in arousing fears of potential issuers but their weight is 

certainly not the most important. An important barrier to the development of 

selected segments of the capital market seems to be no sufficient knowledge 

about the possibilities of financing through equity and debt instruments. Com-

panies do not recognize the lack of knowledge as a barrier, but they do not 

have enough information about the organizational and legal aspects of emis-

sions and costs of market entry. 
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ABSTRACT 

 
The aim of paper is to answer the following questions: What are the basic steps of the 

process of obtaining EU funds and what activities in the European Union are aimed at achiev-

ing the integration of financial market. The system dynamics method will be used to create the 

model illustrating the acquisition of EU funds . This dynamics is particularly useful to model 

the reflection of the decision-making information system which is connected to a real sphere 

of the particular process. Our attention in the area of modeling process is especially put on 

the mechanisms of regulation subject, which allows - in the course of simulation experiments - 

to test, in the modeled process, alternative decision making strategies. The authors will pre-

sent the original model of obtaining EU funds including the procedures of investment project 

implementation. Furthermore the activities focused on the integration of financial market, in 

relation to access and operating conditions in the market for objectives from different coun-

tries of the European Union, will be indicated. 

 

Key words: EU funds, financial market, acquisition of EU funds, the project design, the glob-

alization of financial markets 

 

11.1. INTRODUCTION 

 

Obtaining funds from the European Union is significant and important be-

cause these funds on the one hand are the income of public finance sector, on 

the other have a major influence on the investment market. It should be noted 

that increasing access to EU funds have investment funds such venture capi-

tal,
1
 which by competition raise funds for the National Capital Fund (NCF).

2
 

The obtained EU investment funds are investing in smaller companies than 

                                                
1. Venture capital funds finance the development of companies seeking capital for their inno-

vative projects. 

2. The NCF was established on 1 July 2005 on the basis of the Act on National Capital Fund. 

100%. shareholder is the Bank of National Economy. NCF operates as a fund PE/VC funds, 

i.e. as specialized investment vehicle whose idea is to invest in funds of PE/VC. This can be 

done through injection of equity funds or by providing long-term debt financing. NCF does 

not invest directly in specific companies. Investments in PE/VC are carried out taking into 

account the preferences of private investors. Appropriations for the NCF office activity will 

come from the state budget, EU structural funds and other sources, such as foreign institutions. 
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those which cope with private equity funds (as MID Europe or Enterprise In-

vestors). 

 

In the new budgeting period 2014-2020 Poland may obtain 300 billion 

PLN ( about €80 billion). EU budget has important implications for the level 

of GDP. The estimates indicate that between 2008-2011 their contribution to 

the growth of Polish was 0.5-0.7 %-points. Thanks to these funds and accel-

eration of the expenditure related to Euro 2012, fiscal stimulus, a weak posi-

tion of zloty, Poland, despite the crisis has managed to achieve high GDP 

growth and reduce the gap between the Poland and the highly developed EU 

countries. Reaching 0.7 %-points resulted from the structure of the use of EU 

funds for infrastructure investments. 

 

However, the driving force behind the real economy is innovation. Innova-

tion is not only the "salvation" for businesses, but it has become a necessity 

required in the highly competitive world market. Thus, wanting to keep up 

with the competition it must be continually provided information to the envi-

ronment, which should cause the feedback to the sender, which will be the re-

spond to the market’s demand and the introduction of innovative activities ap-

propriately adapted to the specific entity. 

 

The problem of obtaining EU funds, as a source of external financing ac-

tivities of the company which allow implementing its innovative investment 

projects, so far was not given too much attention. Thus, assessment of innova-

tive processes, depends on the situation in which there are certain companies 

and the prevalence of different issues that should be resolved. It is not only 

important for cognitive reasons but also has a pragmatic value. There are many 

different studies showing a fragmented approach to the analysis of the problem 

of external financing from EU funds. But regardless of the differences be-

tween the various studies, such as: a different kind of approach to the analysis 

of the problem of EU funds’ absorption, focusing on different areas or levels 

of the use of EU funds, proposals to use different detailed methods according 

to the specific approach, etc., they have one thing in common. Many authors 

focus on the one specific "ideology" of obtaining EU funds, which sometimes 

even is fascinating them, especially when it is widely recognized as the "new" 

and "fashionable". In Poland, this statement can be applied to the process 

analysis. 

 

This paper is based on reviews of the literature and own studies and de-

scribes the modeling process of obtaining EU funds. The model approach to 

this process may indicate a very valuable practical application. It must be real-

ized that with the further constructing of the model there should be the princi-

ple of continuous improvement of this process. Therefore, presented here a 

model of solution is based on the idea which was proposed and described in 

the standard series of IS0 9001:200 Quality Management System Require-



178   Weiss and Kofnyt-Wielgus 

 

ments. This idea develops the concept of process’s improvement and it is 

based on the continuous and systematic introduction of small changes and im-

provements to the process. 

 

The model is a system and it means, that it is a set of individual models, 

specially selected and coordinated, where each one separately presents some 

important dependences. In other words, it is a set of processes reflecting the 

overall implementation of enterprise’s project, concerning the acquisition of 

EU funds and providing, from the assumed viewpoint, the beam of infor-

mation on the desired state. As a model approach to the process of obtaining 

EU funds is considered: 

 development of the enterprise’s project, 

 preparation of financial engineering of the project, 

 preparation of EU applications of the project, 

 the enterprise’s project realization. 

 

The presented model should be a dynamic model, as well as it should be 

taken into account, the procedures of realization of the investment project in 

innovative enterprises. An enterprise is innovative when it reacts and makes 

changes involving the creation and absorption of new products and services. 

To better understand the adopted essence of a model solution in the further 

part of this paper we present the factual basis for taken assumptions. 

 

For the model reflection of the process of obtaining EU funds we applied 

the systematic dynamics. It is a method of modeling which allows the study on 

the interactions, reciprocal links and interactions occurring between different 

types of resources of the real and regulatory sphere of the investigated process 

and its relationships with the environment. This dynamics is particularly useful 

to shaping the model which is reflecting the information and decision-making 

system concerning the real sphere of the particular process. Particular empha-

sis in the modeling process is put on the reflection of the mechanisms of regu-

lations, which allow, during the simulation experiments, to examine the alter-

native decision-making strategies in the modeled process. 

 

11.2. DEVELOPMENT OF PROJECT DESIGN 

 

The first step in an overall procedure of obtaining EU funds is to develop 

the project design. The purpose of this process is to prepare a coheren project 

with the strategic goals of the enterprise as well as to fulfill the requirements 

necessary to obtain financing from EU funds. Developing of the enterprise 

project design includes five stages of realization (Figure 11.1): 

 diagnosis of the condition and the company's strategic goals, 

 preparation of the enterprise preliminary project description, 
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 identifying opportunities for the support from EU funds and state the rules of 

aid and reimbursement of incurred expenses, 

 selection of an assistance program, 

  the choice of financing strategies of enterprise which are adequate to the 

needs of the enterprise. 

 

Figure 11.1. The process of developing the enterprise project 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The first phase of enterprise's project is a thorough diagnosis of the condi-

tion and its strategic goals. During this phase a very important task is to de-

fine the status of the organization in accordance with a precise definition of 

micro, small and medium-sized enterprises contained in the EU Regulation
3
 

as well as other aspects of the applicant's eligibility (i.e. due to the place of 

                                                
3. Annex I of Commission Regulation (EC) No 800/2008 of 6 August 2008 declaring certain 

categories of aid compatible with the common market in application. 87 and 88 of the Treaty 

(General block exemption). Helpful in determining the status of the company may also be 

"qualifier for SME", which is located on the Polish Agency for Enterprise Development 

(www.parp.gov.pl). 

1.                       A diagnosis of the business and strategic goals 

2.          Preparation of preliminary description of the project enterprise 

4. Selection of EU assistance program 

3. Identify opportunities for support of EU funds and state aid rules and 

reimbursement of incurred expenses 

Output: project of enterprise 

5. Selection of project financing strategy 

Input: 

- the articles of the company 

- a company strategy 

- the requirements (standards), EU and national 
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business), investment eligibility or territorial nature of the project or the kind 

of project, which are intended to support the selection of projects. 

 

In this phase, attention should be paid to the strategic orientation and its 

components such as:
4
 

 characteristics of strategic orientation which includes: searching for appro-

priate investment, understanding the changes in the environment, skills de-

velopment to ensure a competitive advantage; 

 the importance and usefulness of the strategy, which should be directed at 

achieving and maintaining optimal competitive position. Basic principles of 

strategy include: the concentration of forces, as the most important principle 

to create a strategic plan, the distribution of risk to determine how to mini-

mize it, cooperation with a view to establishing cooperation with partners 

and creating strategic coalitions; 

 developing a strategy that includes: formulating the overall objectives of the 

project (vision), project selection, development of a competitive combination 

of objectives, planning, checking and adjusting the strategy during its im-

plementation and operation of the project. 

 

Important role in this phase plays a SWOT analysis i.e. the strengths and 

weaknesses of the enterprise. It should be supported by a wide range of ideas, 

creating a long-term development strategy. Furthermore, the analysis is to plan 

appropriate human and financial resources, determining the success of the in-

vestment. 

 

In the second phase of the process, the entrepreneur should prepare a pre-

liminary description of the project. Accurately identifies the need, here is 

called a problem, which entrepreneur wants to solve with EU support, and pre-

determines the amount of necessary resources. This allows to identify oppor-

tunities for support from EU funds. 

 

Identifying opportunities for support of EU funds, state aid rules and reim-

bursement of costs it is the third phase of the project preparing. Banks are the 

main source of raising capital needed for pre-financing of projects and the fi-

nancing of the private contribution of the beneficiaries. Bridging Loans are 

granted until the refinancing and investment loans which allow financing their 

own contribution play (from the viewpoint of obtaining EU funds) the most 

important role from the products offered by banks. They are services which 

bring for banking institutions most benefits from the process of supporting EU 

projects. 

 

                                                
4. Weiss E., Zarzadzanie projektami współfinansowanymi przez Unię Europejską, I-BiS, 

Wrocław 2003 s.12. 
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In the fourth stage of this process we need to decide which a proper opera-

tional program should be chosen and then select the priority axis and 

measures. The difficulty of this phase is caused by verifying the compatibility 

of the program goals, activities or even sub-formulated goals of the enterprise 

project. The entrepreneur, who is able to make this verification earlier, the eas-

ier will be able to match the planned investment for the corresponding sources 

of the support. Without this knowledge, the entrepreneur runs the risk of im-

proper selection of the operational program to finance the planned investment. 

To select the proper operational program, it is necessary to examine the con-

tents of the available operational programs, clarify the descriptions of priori-

ties, eligibility criteria, guidelines concerned on the validity of expenses, pub-

lic support, environmental impact assessment, descriptions of the criteria of 

formal and substantive assessment, and finally, specific rules for particular re-

cruitments of applications and instructions for completing the documents ap-

plication. 

 

The last phase of this process is the selection of strategies for funding the 

project, which will be adequate to the needs of the enterprise. Here we should 

justify that the payment of EU funds is in the form of reimbursement of ex-

penses has been already incurred in the investment. Costs associated with the 

investment may be incurred, depending on the operational program after the 

submission of a request application for funding, after its initial verification or 

only after signing a funding agreement with the competent institution. 

 

This means that the entrepreneur applying to obtain the EU funds should 

first assure the financing of the planned investment. The promise of a loan or a 

credit agreement submitted by the entrepreneur together with the request ap-

plication for EU funding indicate to the institution which considers the appli-

cation that the entrepreneur has secured funding for the investment project. 

 

11.3. PREPARATION OF FINANCIAL ENGINEERING OF THE 

PROJECT 

 

The second process of the presented model solution that describes the ac-

quisition of EU funds is a process for the preparation of financial engineering. 

Financial engineering of the project is to identify sources of financing of the 

enterprise and its participation in the whole enterprise. Therefore, the purpose 

of this process is to identify possible sources of funding for enterprise project 

and to determine their percentage share. 

 

The construction of financial engineering, in case of project co-financed by 

EU funds, is very important not only at the stage of the financial evaluation of 

the project by the institution providing support. Properly designed financial 

engineering ensures the timely execution of the project and statement of ex-
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penditure financed with EU founds. So we should ask a question how we pre-

pare a proper financial engineering? 

 

Preparation of the financial structure usually starts with the determination 

of capital and reserves and the necessary expenses associated with the project. 

Please note that the grant amount, specified in the grant agreement, results 

from a budget of a project which is a part of the application documentation 

and it is the maximum amount that a client can receive. Therefore, during con-

struction of the budget it should be taken some reserve costs. After dividing 

the costs into categories according to the eligibility criteria we have to identify 

the gaps in funding. They are covered by grants, loans or by issuing bonds. 

The rules of operation of the EU lie in the fact that the money derived from 

EU co-finance only those projects that are partly financed by the Member 

State (contribution). 

 

The contribution of a Member State may come from the state budget, the 

local government or the private sector. Another very important principle is that 

EU funds refinancing expenses which are actually incurred by the beneficiar-

ies. EU funds are transferred to beneficiaries who provide proof of incurred 

expenses, such as incurred expenses and paid and proof of payments. Figure 

11.2 shows the process of preparing the financial structure of the project. 

 

Figure 11.2.  

The process of preparing the financial structure of the project 

 

 

 

 

 

 

 

 

 

In the process of preparation of the financial structure of the project an im-

portant role is played by two phases: 

1) preparing of the financial structure of the project including both: the bridge 

financing and lending of the private contribution, 

2) preparation of documentation according to the requirements of the bank 

chosen by the applicant to obtain credit promissory note for planned in-

vestment. 

1.            Preparing a plan of financial engineering project 

2.  Preparation of documentation for credit promissory note 

Entry: Project of enterprise 

Output: Financial engineering project 
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The most important phase of the present model solution, describing the 

process of preparing the financial structure of the project, is preparing its plan 

including both the bridge financing and crediting its own contribution. In this 

phase a well-developed plan for the project financing should reflect: 

 classification of project’s costs, 

 identification of the pre-financing sources of the project, 

 identification of financing sources of the project, determining the possibility 

of bringing the own contribution into the project, choice of financial instru-

ments and other banking products to facilitate and improve the running of 

the project. 

 

Implementation of the project requires from the beneficiary owning the fi-

nancial resources for its full and timely implementation (covering all costs). 

Therefore, to submit the grant application (the application of the project), the 

beneficiary should be able to demonstrate that in case of choosing the benefi-

ciary's project she/he will have its own resources and the full access to the oth-

er funding sources such as bank loans. In such cases, banks will be allowed to 

grant credit to potential beneficiaries of the credit’s promise. 

 

An important parameters for every borrower related to any contracted loan 

are forms required by the bank for its security. The principal and mandatory 

collateral of bridging loan is to transfer to the bank the rights to the refund 

which owns the beneficiary. Another collateral is a guarantee or a warranty 

achieved in the EU Guarantee Fund, in which banks have their shares and with 

whom they work closely. 

 

11.4. THE PREPARATION PROCESS OF THE EU PROJECT’S 

APPLICATION 

 

The third stage of the model solution, which describes the acquisition of 

EU funds, is a process for the preparation of EU project’s applications. This is 

an extremely important step, because its phase determines obtaining EU funds 

for the project realization. The main aim is to prepare a proposal for financing 

of the project and any required attachments, according to the all formal re-

quirements prepared for the particular operational program. 

 

All companies applying for assistance, for prepared by them projects, are 

required to fill in applications for funding. Here it should be noted that there 

are many different types of applications, which are completed by the potential 

beneficiaries of funding from specific operational program. 

 

Figure 11.3 presents a process of preparing the application of the EU pro-

ject. Our practical experience has shown that the preparation of EU project’s 
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applications should be the last activity in the preparation of application docu-

mentation, because the application only collects information which sources 

are: a technical documentation (a construction project), a feasibility study 

(business plan), documents relating to the procedure of the assessment the im-

pact on environment and protected areas NATURA 2000 by proposed invest-

ment, documents which can prove the financial engineering of the investment. 

Therefore, an important role in this process is played by the required attach-

ments, and on the basis of the information contained in them, it shall be made 

an application for funding. 

 

Figure 11.3. The process of preparing an application of the EU project 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

11.5. REALIZATION OF ENTERPRISE’S PROJECT 

 

The fourth process of the model solution which describes the process of 

acquisition of EU funds is the process of implementing of the project after its 

approval. Practice shows that a significant impact on the course of the project 

is influenced by appropriate planning tasks timetable for their implementation 

and the costs at the design stage of the investment. In this process, which fo-

cuses on the project's settlement, the basic phases are: 

1) signing the contract and any addenda to finance the project, 

2) monitoring compliance of the project’s realization with the agreement 

(schedule, scope of material, the documentary), 

3) preparation of periodic reports and the final report and submitting them in 

the Implementing Authority, 

4) ensure correct billing with the financing bank. 

 

Beginning of the project realization starts after signing an agreement for its 

funding (grant) and the next step is to plan the operational activities, conduct a 

meeting of people involved in the project and the introductory training for 

1.        Filling in the application 

2.                Preparation of project's feasibility study 

Entry: Financial engineering 

Output: 

An application of the EU project 
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trainers. One of the factors determining the success of carrying out of the pro-

ject is to promote continuity of tasks and meeting the terms of the contract. 

Entries in the agreement regulate the basic issues associated with the imple-

mentation of possible changes as well as reporting and monitoring of the pro-

ject. 

 

In accordance with the provisions of the contract the beneficiary is obliged 

to prepare and deliver interim and annual reports of project realization and a 

final report. A properly prepared form of the report and the accounting docu-

ments, which are described in the required way by the implementing institu-

tion, are the basis for settlement of the costs or to recover money spent on the 

particular stage of the project. 

 

Documents providing their sustain are certified copies of invoices or ac-

counting documents of equivalent probative value, in accordance with the 

summary of documents which are the evidence of expenses included in the 

application together with the evidence of payment (bank statements or cash 

receipts), the beneficiary receives the grant in the form of a refund, in the form 

of interim payments and a final payment. 

 

11.6. SUMMARY 

 

Introducing a new model for obtaining EU funds for innovative enterprises 

caused an examination of its utility. Verification of usefulness of the model 

was based on operating furniture companies. It has allowed verifying the cor-

rectness of this approach. Ten element pracy można uznać za szczególnie 

ważny i praktycznie użyteczny. This element of work can be regarded as par-

ticularly important and practically useful. Due to the fact that the presented 

methodology uses recognized and proven in practice methods and indicators 

and it allows for a comprehensive assessment of the process of obtaining 

funds. Simultaneously it distinguishes the subjective and procedural dimension 

and gives the possibility of its individual elements applications in separate, 

independent way which is useful in making indirect decisions.  
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