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ANALYSES

Economic Crises 1in the Results
of the Non-Financial
Corporations Sector

in the Czech Republic’

Stanislava Hronova’ | University of Economics, Prague, Czech Republic
Richard Hindls® | University of Economics, Prague, Czech Republic

Abstract

In connection with the financial and subsequent economic crisis, the role of non-financial corporations is of-
ten discussed and the causes and effects of the crisis are analysed. Viewing two critical periods of economic
development in the Czech Republic - the first in 1997-1998, and the second in 2009-2010 - we can see that
non-financial corporations generated a high level of net borrowing in the first instance and, on the contrary,
a high level of net lending in the second instance. Regardless of the different causes of the crises in the above-
mentioned periods, a natural question arises: what kind of transformation took place in the economic behav-
iour of non-financial corporations between 1998 and 2008? Consequently, what was the source of their overall
(and in a time of crisis, surprising) profit in the crisis years of 2009 and 2010. When analysing the economic
behaviour of the non-financial corporations sector in the Czech Republic we will, naturally, base our consid-
erations on the data from national accounts of the Czech Republic as published by the Czech Statistical Office
and will also utilise the usual relative indices immediately implied by the national account ones, as well as in-
dices whose construction is closer to the evaluation usual in corporate practice.

Keywords JEL code
Non-financial corporations, economic crisis, sector analysis E22,C43
INTRODUCTION

In connection with financial and subsequent economic crisis, the role of non-financial corporations is
often discussed and the causes and effects of the crisis are analysed. It is certain that findings based on
investigation of individual enterprises® problems will be different from those implied by macroeconomic
analysis of non-financial corporations‘ data. Viewing two critical periods of economic development in

" This article was written thanks to support from the Institutional Support to Long-Term Conceptual Development of Re-
search Organisation, the Faculty of Informatics and Statistics of the University of Economics, Prague.

? Vice-Rector, University of Economics, Prague, ndm. W. Churchilla 4, 130 67 Prague 3, Czech Republic. E-mail:

hronova@vse.cz.

Rector, University of Economics, Prague, nam. W. Churchilla 4, 130 67 Prague 3, Czech Republic. E-mail: hindls@vse.cz.
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the Czech Republic (namely, the first in 1997-1998, and the second in 2009-2010) we can see the non-
financial corporations sector as the loser in the first instance and the winner in the second one if we
measure their success in terms of net lending/net borrowing, as a summary indicator of their trade in
both financial and non-financial transactions. Regardless of different causes of the crises in the above-
mentioned periods, a natural question arises: what kind of transformation took place in the economic
behaviour of non-financial corporations between 1998 and 2008? Consequently, what was the source of
their overall (and in a time of crisis, surprising) profit in the crisis years of 2009 and 2010. When ana-
lysing the economic behaviour of the non-financial corporations sector in the Czech Republic we will,
naturally, base our considerations on the data from national accounts of the Czech Republic as pub-
lished by the Czech Statistical Office and will also utilise the usual relative indices immediately implied
by the national account ones, as well as indices whose construction is closer to the evaluation usual in
corporate practice. Both these groups of indices are complementary to each other within the description
and analysis of the non-financial corporations‘ behaviour and enable us to get a better insight into the
substance of the problem on which the present article is focused, namely: to identify, on the basis of the
national account data, causes of the different economic position of Czech non-financial corporations in
two critical periods of the Czech economy.

Before analysing the economic behaviour of the non-financial corporations sector on the basis of the
national account data in the period from 1995 to 2010, let us recall important milestones of macroeco-
nomic development in the Czech Republic.

1 DEVELOPMENT OF THE CZECH ECONOMY - ANNUAL DATA

There was a decrease of economic activity caused by the beginning of the economic transformation in
the Czech Republic in the period after 1990. After this short (1991-1993) period, economic growth took
place with a peak in 1995-1996, immediately followed by an economic crisis with decreasing GDP in
1997-1998. The causes of that crisis can be predominantly found in unsolved or unresolved problems
of privatisation, slow restructuring of industry, uncertainty in the banking sector and, last but not least,
strongly restrictive anti-inflation policies. In 2000, the economic development turned to growth, and the
most successful years in the Czech Republic’s economic development came.

Nevertheless, the gain in 2001-2004 and the subsequent boom in 2005-2007 were stages different
from each other. The period 2001-2004 was distinguished by stable economic growth supported by a high
rate of growth in industrial and constructional production, consumption by households and the general
government, as well as gradual improvement of foreign-trade relationships including the terms of trade,
significant strengthening of the Czech Crown and a stable or even slightly decreasing unemployment rate,
lower inflation rate, and decreasing prices of industrial products. This positive development was, however,
accompanied by a growing deficit of the state budget, doubling of the government debt, growing gov-
ernment deficit, and worsening of the yield balance. In the period of years 2005-2006, key factors of the
growth were changed: foreign trade became the main factor of the year-to-year growth of the economy,
amounting to six per cent growth of GDP, the Czech Crown continued to grow stronger, the government
debt was stabilised, the government deficit was reduced, and the unemployment rate was decreasing. On
the other hand, the loss on the current account of the balance of payments was getting higher, the terms
of trade were getting worse, and households® indebtedness and consumption were growing.

In the beginning seven years of the 21 century, the Czech economy achieved a very favourable rate of
growth, not only in comparison with the 1990s but also with the EU member countries. A characteristic
feature distinguishing the economic development in the Czech Republic after 2000 from that in the 1990s
was, specifically, the gradual improvement of foreign-trade relationships, which became the motor of the
economic growth and replaced the traditional factors, i.e., households® consumption and investments.
When characterising the evolution in that period, we must not forget the high rate of growth in the in-
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dustrial and constructional production, the related domestic investments, an influx of export-oriented
investments from abroad, and - last but not least — a certain degree of saturation by modern investments
and technologies in 2000-2001.

The favourable results of the Czech Republic's economy were, however, injured by the signs of the
worldwide financial crisis and later the economic recession in 2008-2010. In consequence of decreasing
industrial and constructional production, investments into fixed capital were significantly reduced and
both exports and imports went down. The Czech economy was able to maintain a positive trade balance
despite the falling volume and rate of exchange of goods and services with foreign countries, and the Czech
Crown was even slightly further strengthened. Negative results of production industries were only weakly
reflected in the slowdown and subsequent stagnancy of the final consumption expenditure by households
and the slowdown of the growth of households® indebtedness. An increase of the government deficit, a
low level of economic activities and growing unemployment rate led to growth of the government debt
rather high above the long-term level of about 30%, which was valid from 2003 to 2008." Table 1 shows
the year-to-year GDP growth in the Czech Republic in the relevant time period.

Table 1 GDP growth in the Czech Republic (in %)

1995 | 1996 | 1997 | 1998 | 1999 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010

Year-to-year GDP

62| 45|-09|-02| 17| 42| 31| 21| 38| 47| 68| 70| 57| 31| -47| 27
growth (%)

Note: GDP - gross domestic product.
Source: Czech Statistical Office (www.czso.cz)

Viewing the national economy of the Czech Republic via the data of institutional sectors it is obvious
that, while the 1997-1998 crisis adversely affected non-financial corporations almost exclusively (with
a net borrowing of 141.4 bln. CZK, while the general government’s deficit was moderate: 68.2 bln. CZK,
i.e.,, 3.6% GDP), the 2009 crisis made non-financial corporations “victorious” with a net lending of 95.8
bln. CZK. The largest value of deficit (measured as net borrowing) was suffered by the general govern-
ment in 2009 (namely, 217.7 bln. CZK); all other sectors achieved net lending (even households got to
a value of net lending five times higher than that of 2008), thus being able to compensate the public
deficit to the total indebtedness of the national economy with respect to abroad amounting to 47.8 bln.
CZK. The positive economic result achieved by the non-financial corporations in 2009 and then in 2010
(amounting to 50.7 bln. CZK) is surprising from two viewpoints: first, the Czech non-financial corpora-
tions thus achieved net lending for the first time after 1995 and, second, it was in a year of crisis’ (with
a4.7% year-to-year drop of GDP in the Czech Republic).

2 ANALYSIS OF NON-FINANCIAL CORPORATIONS SECTOR
The non-financial corporations sector includes units — producers on the market whose main function is
the production of goods and non-financial market services. From the national-economy point of view,
it is the most important sector covering both public and private enterprises, cooperatives, etc., from all
branches of the national economy except for financial, insurance and non-market services.’ Proportion
of this sector in GDP is dominant - its long-term value in the Czech Republic is about 55%.

For analysis of the non-financial corporations’ behaviour, relative indices are especially significant,
since they eliminate the problem of current prices on the time scale and different currencies regard-

* For more detail see HINDLS et al, 2011.
> Figure 1 shows net lending / borrowing values of the non-financial corporations in the Czech Republic.
® For more detail see HRONOVA et al, 2009.
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ing territorial comparisons. Apart from a number of structural indices, others are also used that can, to
a certain extent, be understood as analogies of indices usual in corporate practice.” Such indices enable
us to get a better insight into the specific features of the non-financial corporations sector, which can-
not be identified in terms of the aggregate indices provided by the national accounts data due to their
general definitions.

As already stated above, the evolution of economic results achieved by the non-financial corporations
sector significantly reflected the general economic development of the Czech Republic as a whole, even
more so in the period of the late 1990s crisis, brought about by exclusively domestic causes related to the
uneven transformation process, as well as the 2009-2010 recession, which was caused by the worldwide
financial and subsequent economic crisis. These economic-cycle stages were in a most pronounced way
expressed in the balance of current transactions (net saving), and the non-financial corporations’ eco-
nomic result (net lending or net borrowing). Their development is shown in Figure 1.

Figure 1 Evolution of the net saving and net lending/net borrowing of the non-financial corporations in
the Czech Republic (mil. CZK)
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Source: Czech Statistical Office (www.czso.cz)

The data seen in Figure 1 imply that, in the growth years before the crisis the non-financial corpora-
tions reached the highest value of net borrowing (-151.2 bln. CZK in 1996, or -184.1 bln. CZK in 2007);
this aspect was mainly caused by a high level of year-to-year investment growth (gross capital formation
in the current prices), which was 23% in both instances. However, the response to signals indicating the
approaching crisis was different in each such instance. At the end of the first decade of the 21* century,
the non-financial corporations’ response was relatively fast and flexible. They were able to create a high
value of saving in 2008 (218.9 bln. CZK at a year-to-year increase of the gross saving rate by 4 percentage
points); and, at a lower investment rate (by one percentage point) they achieved a decrease of the net bor-

7 Cf., e.g., <http://epp.eurostat.ec.europa.eu/portal/page/portal/sector_accounts/detailed_charts/non-financial_corpora-
tions>.
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rowing value to -33.6 bln. CZK (i.e., by 150 bln. CZK). On the other hand, the main reason for the high
value of net borrowing (-141.4 bln. CZK) in the late 1990s was the current transaction balance (negative
net saving) at a lower investment rate (with a year-to-year decrease of 4 percentage points). The principal
difference in the non-financial corporations’ behaviour was shown in the balance of current transactions
as a response to the indication of the approaching crisis. Let us now have a closer look, from the viewpoint
of the non-financial corporations current transactions, at the dominant features of the above-mentioned
difference between the two key periods of economic development in the Czech Republic.’

2.1 Value Added and Its Structure

For the non-financial corporations sector, the decisive data are given by the production account (creation
of value added), and the generation of income account (the value structure of value added). The gross
value added is a dominant index, which is also a logical basis for constructing most relative indices valid
for the non-financial corporations sector. Let us first view the value structure - cf. Table 2.

Table 2 Value structure of GVA for the non-financial corporations in the Czech Republic (as percentages of GVA)

GVA
compo- | 1995 | 1996 | 1997 | 1998 | 1999 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010
nents

CE 549 | 548 | 56.2| 543 | 535| 527 | 520 | 527 | 53.2| 53.2| 53.0| 51.9| 52.0| 533 | 54.0| 543
NTPI -05| -04| -05| -13| -13| -14| -1.7| -1.2| -13| -1.0| -13| -1.2| -13| 13| -1.7| -14
GOS 456 | 456 | 443 | 470 | 479 | 487 | 49.7 | 485 | 480 | 478 | 484 | 493 | 493 | 480 | 47.7| 47.1

GVA 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0

Note: GVA - gross value added, GOS - gross operating surplus, CE - compensation to employees, NTPI - net taxes on production and imports.
Source: Czech Statistical Office (www.czso.cz), our own calculations

The data shown in Table 2 imply that the proportion of compensation to employees in the gross value
added was going down — from about 55% in the late 1990s to 52% in 2006 and 2007. In the years of the
crisis, the compensation to employees grew faster than the value added. The periods under assessment
are different from each other in this respect as well. While both net and gross value added of the non-
financial corporations in current prices were growing in 1997 (with a year-to-year increase in the com-
pensation to employees, which was even higher than the value added), both net and gross value added
of the non-financial corporations showed a year-to-year decrease in 2009 (the net value added by 8.9%
and the gross added value by 5.8%, both in current prices and at the average inflation rate of 2.8%) and
the compensation to employees also went down (by 4.6% in current prices). In 2010 there was a stagna-
tion of both net and gross value added while the compensation to employees grew moderately. However,
the proportion of the compensation to employees in the gross value added did not get to the level of the

¥ A fast response by the non-financial corporations to the 2008 crisis and the subsequent improvement of their economic
results is not specific only for the Czech non-financial corporations. A similar trend, i.e., net borrowing or its high value
in 2008 and a changeover to net lending (even though the non-financial corporations always created net borrowing in
the previous years) can be documented in other countries as well. Let us mention, for example, Slovakia, Austria or the
Eurozone as a whole. In FRG, the non-financial corporations had been achieving net lending continuously since 2004;
only in 2008 they got to net borrowing and then, in 2009, they created a value of net lending that was significantly higher
than that of 2007. French non-financial corporations, which show a long term prevalence of net borrowing with its high-
est value in 2008, were only able to reduce that balance of non-financial operations in 2009 and 2010.

For analyse of wages development see MAREK, 2010; for impact of the current economic crisis on employment see
DUSPIVOVA, 2010.
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late 1990s because of a higher profit share and a faster growth of received subsidies than the paid taxes
on production and imports.

The proportion of the gross operational surplus in the gross value added, i.e., the profit share, is a
dominant index for assessment of the non-financial corporations performance and ability to generate
profit from the production, i.e., the capital income. The highest value of the profit share was achieved
by the Czech non-financial corporations in 2001, and then in 2006 and 2007, i.e., always accompanied
by a drop in the proportion of the compensation to employees to 52% due to the significant increase of
the gross value added. In the crisis year, the profit share was falling due to the drop in the created (both
gross and net) operational surplus; however this decrease was only seen in 1997 (and the profit share
was growing after that), while the operational surplus stagnated in 2008 and then showed a year-to-year
decrease (in the current prices) both in 2009 and in 2010. A natural consequence was the drop in the
profit share. The years of recession or crisis are thus reflected in the decreasing profitability of the Czech
non-financial corporations. However, the same conclusions may be drawn about the profit share in other
EU countries - cf. Figure 2, even though the level of this index is different in the Czech Republic from
the EU developed countries on a long-term basis.

Figure 2 Profit share (as percentage of GVA) in selected countries

60.0% -
50.0% f
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10.0% |
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Source: Czech Statistical Office (www.czso.cz), EUROSTAT, our own calculations

The non-financial corporations in the Czech Republic have a high value of profit share (45% to 49%,
cf. Table 2) in comparison with the developed countries thanks to the low proportion of expense items
(compensation to employees and net taxes on production and imports). The average value of profit share
in EU-27 or EA-17 is 38% or 39%, respectively. Similar values of the profit share as in the Czech Republic
can be seen for the non-financial corporations in Slovakia.

2.2 Distribution of Income Account
The non-financial corporations are on the losing side in the distribution described on the primary dis-
tribution of income account and the secondary distribution of income account - from the value added
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or the operational surplus to the disposable income, which is also saving for the non-financial corpora-
tions, i.e., their own source for financing their investments.

In the primary distribution for the Czech non-financial corporations there is a considerable growth of
negative balance of the property income; during the 1997-1998 crisis the interest balance was dominant
(due to the high interest rate on credit and the growing indebtedness of the non-financial corporations,
which were looking for financial sources mainly in the form of bank loans because of the insufficiently
developed capital market). After the massive influx of (mainly foreign) investments, the main role was
played by the balance of distributed income of corporations (in which dividend is a dominant tool) with
its peak in the years of the 2008-2009 crisis.

Figure 3 Balance of property income for the non-financial corporations in the Czech Republic (mil. CZK)

1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010
0 R —————————

Interest balance

-50 000

-100 000
Balance of distributed income
of corporations

-150000 -

-200000 -

-250000

-300000 -

-350 000

Source: Czech Statistical Office (www.czso.cz), EUROSTAT, our own calculations

Hence, the non-financial corporations were, in the first decade of the 21st century, trying to find fi-
nancing resources in share emissions and to reduce their loan indebtedness. This trend can be proven by
data from the financial account (cf. Figure 4). The said data enable us not only to explain the dispropor-
tion among the property income balance components, but also to identify the reasons for the substantial
changes in the net lending/borrowing values in the two instances of crises. In 1995-1997, the non-finan-
cial corporations’ indebtedness in the form of bank loans was growing with its peak in 1997; this trend
was reflected in a high level of net borrowing in the said years (-151.2 bln. CZK in 1996 or —141.4 bln.
CZK in 1997). In the following years this form of indebtedness was reduced and the non-financial cor-
porations focused on looking for financing resources mainly by share emissions. A significant growth of
indebtedness in the form of loans and shares and other equity occurred in 2006-2008. With the coming
crisis the indebtedness was reduced by both a higher volume of paid-up loans in comparison with new
ones, and a higher volume of paid-up shares in comparison with issued ones. Such factors together with
the above-mentioned aspects of the non-financial transactions were among the reasons for on the one
hand, the record value of net borrowing in 2007 (-184.1 bln. CZK) and, on the other hand, the record
values of net lending in 2009 (95.8 bln. CZK) and 2010 (50.7 bln. CZK).

10
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Figure 4 Net difference of indebtedness in the form of shares and other equity and loans for the non-financial
corporations in the Czech Republic (mil. CZK)
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Source: Czech Statistical Office (www.czso.cz)

That view on the structure of the property income balance helped us identify the reasons for the high
net borrowing in the years 1996 and 2007, even though it is obvious that both 1996 (with real GDP growth
at 4.0%) and 2007 (with real GDP growth at 6.1%) were peaks of the economic growth. Let us now have
a look at the development of other non-financial transactions.

Within the secondary distribution stage, the most important component of the non-financial corpo-
rations’ account is represented by paid current taxes. Other transactions on the secondary distribution
account (unfunded social benefits to employees and other current transfers) are of a limited importance
with respect to their values and time evolution. Amounts of current taxes paid by the non-financial cor-
porations naturally reflect the scope of the production and profitability, thus significantly responding to
the stages of the economic cycle.

The current taxes include property and other taxes, mandatory one-sided payments, both financial and
in-kind, payable on income and property of individuals and legal entities, taxes on dividends, interest,
lottery prizes, etc. If we wish to study the time evolution of this index, we again have to construct a rela-
tive index describing the ratio between the paid current taxes and the net operational surplus (profit) or
net value added. It turns out that the time evolution of relative indices is not identical: while the propor-
tion of current taxes in the value added is more or less stable (from 10.4% in 1995 to 6.5% in 2010), the
proportion of current taxes in the net operational surplus shows a higher year-to-year variability (with
values from 33.6% in 1995 to 19.5% in 2010). That type of behaviour was especially seen in the 1990s, in
which period the time evolution is copied of proportion of the current taxes paid by the non-financial
corporations in the total current taxes paid in the national economy as a whole. In this connection, it
is also worth mentioning that the net profit share of the non-financial corporations (proportion of the
net operational surplus in the net value added) was moderately but continuously growing from 1997 to
2007. The considerations described above are summed up in Figure 5.

11
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Figure 5 Selected relative indices for the non-financial corporations in the Czech Republic
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Source: Czech Statistical Office (www.czso.cz), our own calculations

If we compare the crises years 1997 and 2009 (i.e., the years characterised by a drop in GDP), then
it is obvious that, while in 1997 the proportion of the current taxes paid by the non-financial corpora-
tions in their net operational surplus and in their net value added grew, and so did the proportion of the
current taxes paid by the non-financial corporations in the corresponding national-economy value, the
situation was opposite in 2009. For the sake of completeness, let us add that the net profit share went
down in year-to-year comparison in both instances (by 2.5 percentage points in 1997 and by 2.0 per-
centage points in 2009).

Both the primary and the secondary distribution of income result in disposable income, which equals
the saving in the case of non-financial corporations because they do not participate in the redistribution
of income in-kind or in the final consumption. In the crisis year of 1997, the non-financial corporations
suffered a loss from current transactions amounting to 5.6 bln. CZK, while they achieved a saving of
118.9 bln. CZK in 2009 even though it was a crisis year. The causes of this diametrically changed situa-
tion are given by the stages of income creation and distribution, as the analysis described above implies.
In 1997, a year-to-year increase of the net value added occurred (by 7.2%); but compensation to em-
ployees was also increased (by 11.2%), as well as the (negative) balance of both primary and secondary
income, at an inflation rate of 8.5%. In 2009, the net value added went down (by 8.0% year-to-year) as
did the compensation to employees'’ (by 4.5%) at an annual inflation rate of 2.8%. The increase in the
primary income’s negative balance by 35 bln. CZK'' was nearly compensated by a decrease of the sec-

' By the way, 2009 was the only year in the period 1995-2010 in which the nominal value of compensation to employees
was decreased.

"' A year-to-year increase of the negative balance of the primary income occurred in 2009, but the balance of primary in-
come was lower by 86 bln. CZK in 2008 than in 2007.

12



STATISTIKA 2012 49(3)

ondary income’s balance by 29 bln. CZK. Hence the year-to-year decrease in the saving of non-financial
corporations was more pronounced in 1997 (from 60.2 bln. CZK to -5.5 bln. CZK) than in 2009 (from
218.8 bln. CZK to 118.8 bln. CZK). However, we should see the year-to-year drop of saving in 2009 as
compared with 2008 (by 45.7%) in the context of a reduction of the primary income’s negative balance
in 2008 in comparison with 2007 (cf. Footnote 8); the saving in 2009 was thus lower than that in 2007 by
mere 10 bln. CZK, while the net profit share of the non-financial corporations was higher in 2009 than
in 1997 (by 4.5%), i.e., a lower income from business as related to the value added.

Now we are going to view the situation of the non-financial corporations in terms of indices whose
definitions are close to those used in corporate practice. Namely, the net entrepreneurial income of the
non-financial corporations, defined as the net value added plus subsidies and received property income
(exclusive of rents and property income attributed to insurance policy holders) minus compensation to
employees, taxes on production and imports, paid interest and paid rent. The net entrepreneurial income
of non-financial corporations is also expressed as “after taxation’, i.e., after deduction of current taxes.
This net income index of the non-financial corporations is utilised to construct relative indices: net debt-
to-income ratio after taxes and net return on equity after taxes. These two indices will help us illustrate
the different positions of the Czech non-financial corporations in 1997 and in 2009.

Figure 6 Net debt-to-income ratio after taxes for the non-financial corporations in the Czech Republic (in %)
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Source: Czech Statistical Office (www.czso.cz), EUROSTAT, our own calculations

The net debt-to-income ratio after taxes is defined as a ratio where the net indebtedness as of the end
of the year in the form of securities other than shares and loans'” stands in the numerator and the net
entrepreneurial income after taxes in the denominator. This index expresses the (in)ability of non-finan-
cial corporations to cover their current liabilities from operations. The data in Figure 6 unambiguously
indicate the principal difference between the situations of the non-financial corporations in the Czech

" Namely, it is a difference between the liabilities at the end of the year in the form of securities other than shares, exclud-
ing financial derivatives and loans on the one hand and the financial assets in the form of currency and deposits, and of
securities other than shares, excluding financial derivatives and loans on the other hand.
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Republic in 1997 and 2009. While the level of the net debt-to-income ratio after taxes exceeded 1 400%
in 1997, and was two-and-half higher than the year before, its value in 2009 was not significantly different
form that of 2008, namely, it was equal to 109%, i.e., the same value as in 2004 when economic growth
occurred. Reasons for the significant growth of the non-financial corporations’ net debt-to-income ratio
after taxes in the Czech Republic in 1997 included the year-to-year decrease of the net entrepreneurial
income by one-half and an increase of the net indebtedness in the form of securities other than shares
and loans by one-third. The decrease of the net income was mainly caused by an increase of the paid in-
terest amount (by 36%, i.e., by 40 bln. CZK) and also a higher absolute increment of all other subtracted
items (especially, compensation to employees) then the items included in the minuend (especially the
net value added). The main reason for the net indebtedness of the non-financial corporations in 1997
was an increase of the indebtedness in the form of loans by 22%, i.e., 234 bln. CZK; and long-term loan
indebtedness was growing faster than short-term indebtedness. Other items of financial assets and liabili-
ties showed only small year-to-year changes. The high level of net indebtedness in the form of securities
other than shares and loans in 1997 (858 bln. CZK) was never exceeded in the following years (its value
was 536 bln. CZK in 2009)." A lack of financial resources and the necessity to focus on bank loans, for
which the interest rates were high, can be viewed as the main cause of the economic problems of the non-
financial corporations in 1997, and therefore also a substantial cause of the different economic results of
the non-financial corporations in the 1997 and 2009 crises.

Another index which confirms the above-mentioned observations and is based on indices close to
corporate practice is the net return on equity after taxes. The latter is defined as a ratio between the net
entrepreneurial income after taxation and the net indebtedness in the form of shares and other equity."

Figure 7 Net return on equity after taxes of the non-financial corporations in the Czech Republic (in %)
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Source: Czech Statistical Office (www.czso.cz), EUROSTAT, our own calculations

" In this connection it should be recalled that the net indebtedness of non-financial corporations in the form of shares and
other equity was in 2009 nearly twice as high as in 1997.

" The net indebtedness in the form of shares and other equity equals the difference between the payables and receivables in
the form of shares and other equity as of the end of the year.
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Figure 7 shows that, while the net return on equity after taxes of the non-financial corporations in
the Czech Republic was between 3.8% (in 1997) and 9.4% (in 2000) in the 1990s, its values in the 2000s
were substantially larger, ranging from 11.1% in 2001 to 22.2% in 2007. The exclusive reason for its de-
crease in 1997 was the above-mentioned decrease of net income. Profitability of the non-financial cor-
porations in 2009 was even higher by one percentage point than its value in 2006, which was the year of
the highest economic growth. A year-to-year decrease of the net return on equity after taxes in 2009 was
caused, as already mentioned above, by a decrease of the net entrepreneurial income and an increase of
the net indebtedness in the form of shares and other equity by 94 bln. CZK (after a decrease of the latter
by more than 300 bln. CZK in 2008). On the basis of these considerations we can say that the situation
of the non-financial corporations during the 2009-2010 crisis was completely different from that in the
years 1997-1998. The indices close to those used in corporate practice helped us better understand the
differences in results of current transactions achieved by the non-financial corporations that are recorded
in the saving of the national accounts. Namely, the Czech non-financial corporations’ negative results
recorded on the national accounts in 1997 (negative saving and a high value of the net borrowing) were
caused by their high indebtedness rate and low effectiveness. A substantial change in these parameters in
the late 2000s brought to the Czech non-financial corporations a high value of saving and the net lend-
ing in 2009, the first year in which net lending had ever been achieved by non-financial corporations,
despite the total decrease of the economy by 4.7%.

At the same time we can observe that the non-financial corporations responded in quite a flexible
way in 2009 to external signals (of the coming financial and credit crisis) occurring as early as 2008 and,
expecting the adverse situation in 2009, they strictly reduced all current expenses. Such a situation could
not have been expected in 1997, when the crisis was caused by specific Czech conditions of an economic
transformation and the outlook for 1997 was rather optimistic even at the end of 1996 (with an expected
value of the GDP growth at 2%).

2.3 Accumulation

The reasons for different savings of the Czech non-financial corporations in 1997 and 2009, i.e., caused
by the current transactions, were explained above. For the sake of completeness, this analysis will now
be complemented by a view of accumulation, or non-financial investments. A relationship between the
saving and the investments, reflected in the net lending/net borrowing, was already outlined in Figure 1,
which implies that the significant decrease in saving in 2009 (to nearly one-half) made the non-financial
corporations substantially reduce their investments (with a year-to-year decrease of the gross capital
formation by 29.5%) in order to achieve the positive result amounting to a net lending value of 95.8 bln.
CZK. On the other hand, the Czech non-financial corporations had negative saving of 5.6 bln. CZK in
1997 (for the reasons explained above) so that, even if the investments went down by 8.3%, a high net
borrowing value of 141.4 bln. CZK occurred.” The steps in which the loss from non-financial operations
had been accumulated in the 1990s and the opposite — the positive outcome of the same operations in
the late 2000s — are documented in Table 3, based on the logic of the sector accounts."

** 'The above-mentioned data must be understood in connection with the investment rate, equal to 38.2% in 1997 and to
25.4% in 2009.

' 'The following formula is valid: net value added — compensation to employees + balance of other primary income + bal-
ance of secondary income = net disposable income = net saving. Further: net saving + capital transfer balance - net capital
formation = net lending / net borrowing.
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Table 3 Balance values of the non-financial corporations’ account in the Czech Republic (mil. CZK, current prices)

Index 1995 1996 1997 1998 2007 2008 2009 2010

Net value added 611887 738 806 792131 873264 | 1729843 | 1825087 | 1677081 | 1680603

Compensation to

425169 504 523 562097 599 325 1100 130 1191645 1137056 1150901
employees

Balance of other

primary income -99774 -117 032 -156 973 -159395 -344 071 -258 226 -293 288 -284188

Balance of secondary

. 66139 | -57050 | -78635 | -78124 | -158253 | -156359 | -127887 | -125888
Income

Net saving

(= net disposable 20805 60201 -5574 36420 | 127389 | 218857 | 118850 | 119626
income)

Balance of capital 30011 10682 33888 50676 24312 74719 70030 68754
transfers

Net capital formation” | 171898 | 222090 | 169706 | 160608 | 335752 | 327178 93033 | 137668
Net lending / net -121082 | -151207 | -141392 | -73512 | -184051 | -33602 95847 50712

borrowing

Source: Czech Statistical Office (www.czso.cz), our own calculations

The reasons for the different economic results of the Czech non-financial corporations in the years of
crises, i.e., a high value of net borrowing in 1997 and, on the other hand, a high value of net lending in
2009, can therefore be sought not only in the different levels of indebtedness and effectiveness, but also
in different levels of investments.

CONCLUSIONS

The economic crises that occurred in the Czech Republic in the late 1990s and the late 2000s had differ-
ent causes and effects. However, both slackened the pace of the national economy, which was expressed
by a decrease of GDP: by 0.9% in 1997 and by 4.7% in 2009. The causes of the 1997-1998 crisis can ex-
clusively be identified within the Czech economy; it was a crisis accompanying the economic transfor-
mation characterised by a hasty and not too well-thought-out privatisation, inconsistent restructuring of
industry, unclear concept of the banking sector’s development with a subsequent crash of many banks,
and a too-restrictive monetary policy. All these factors together with significant investment activities of
the non-financial corporations under the conditions of a lack of available financial means and practically
non-existent capital market led to the problems in financing, expensive loans and a high level of non-
financial corporations’ indebtedness. Adding the low effectiveness of the Czech non-financial corpora-
tions into the mixture we can see why their current transactions resulted in a negative value (negative net
saving); and the high investment rate contributed to the negative results of all non-financial transactions
(and to the prevalence of a high net borrowing).

The 2009 crisis was caused by external factors; it came from the USA, first as a credit and financial
crisis, which later grew into an economic crisis; but symptoms of an economic slowdown had already oc-
curred in 2008. Warnings from the outside meant that the Czech non-financial corporations were ready
for potential threats. From the macroeconomic viewpoint, that stage in 2009 meant a lower volume of

' Here: net capital formation = gross capital formation — consumption of fixed capital + acquisitions less disposals of non-
financial non-produced assets.
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paid wages and salaries (compensation to employees) due to the reduction of employment, a lower vol-
ume of both financial and non-financial investments, a higher volume of paid-up than received loans, and
of paid-up than emitted shares. Overall effects were such that the non-financial corporations achieved
net lending in the year of crisis (and for the first time since 1995), i.e., they created a surplus of resource.
Differences between the Czech non-financial corporations in the two crises, distant from each other
in time, may be described with the aid of a number of relative indices immediately (i.e., in the definitions
of both numerators and denominators) based on the national accounts’ indices. Their values enabled us
to explain the reasons for the loss from current transactions in 1997 and the surplus in 2009, but failed
to express in detail the different economic conditions of the Czech non-financial corporations in either
crisis. Such aspects were better identified by relative indices whose numerators and denominators are
derived from the national accounts’ indices so that their definitions and informative content were closer
to assessment of economic performance that is usual in the corporate practice. In this way we revealed
that the principal differences were given by the rate of indebtedness and by effectiveness. Values of these
indices were significantly different for the years 1997 and 2009, which we investigated in this article.
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Financial Wealth Distribution
in Revised Financial Accounts

Vaclav Rybacek' | Czech Statistical Office, Prague, Czech Republic

Abstract

Financial statistics undergo dynamic evolution as apparent consequence of their rising importance. Structure
of assets, source of financing, price changes or net financial position, all these indicators can detect oncoming
financial instability. Financial statistics as a logical extension of the national accounts provide such informa-
tion. The aim of the following text is to present financial statistics, relation between particular accounts, the
impact of extraordinary revision carried out in 2011, and also to analyse current wealth distribution as de-
scribed by financial statistics.

Keywords JEL code
Financial statistics, revision, financial wealth, financing of activities C10,C82, E01
INTRODUCTION

Current economic crisis brought very important messages to both economic policy and statistics. First, to
make picture of an economy more complete it is necessary to take into account wider range of indicators,
not only GDP. Second, to assess financial stability or systemic risk appropriately, additional data should
be collected and compiled, mainly information on sector breakdown of financial assets and liabilities
(Cerutti, Claessens, McGuire, 2012). As a result, one of the main challenges for statisticians in the future
is to improve quality and to extend financial statistics, due to their rising importance for management
at the macroeconomic level.

Financial accounts (or statistics) are an inherent part and logical extension of non-financial accounts
in national accounts. In other words, financial accounts represent “financial sphere” of this statistical
system. Use of financial data can be very helpful for decision making, because it provides a “snapshot of
the economy...to make good forecasts of the effects of alternative policies in the short run” (Arrow, 1957).
Main contributions of this data sets lie especially in growth sustainability or financial stability assess-
ment and as a base for economic policy decisions. But first it is important to understand the nature of
these data sets; modest ambition of following text is to increase the awareness of strengths and weakness
of financial statistics. Attention is paid only to stocks; the reason is that all methodological changes are
first incorporated in the quantification of stocks with consequent impact on the flows (on quantification
of transaction see: Plasil, Kalous, 2008).

Czech Statistical Office, Na padesatém 81, 100 82 Prague, Czech Republic, e-mail: rybacek@czso.cz; University of Eco-
nomics, Prague, nam. W. Churchilla 4, 130 67 Prague 3, Czech Republic, e-mail: rybacekv@vse.cz.
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Before proceeding, a short comment should be made on the institutional background underlying
compilation of financial statistics in the Czech Republic. CNB (Czech National Bank) is responsible for
the accounts on quarterly basis (except government sector); on annual basis the compilation is falling to
the CZSO (Czech Statistical Office). Because both institutions follow the same methodology (ESA 95),
great attention is paid to harmonisation of these accounts. In fact, as far as methodology and data sources
are concerned, these are shared by both institutions to a very high degree. But despite very close coop-
eration between CNB and CZSO, few differences still remain.

1 STRUCTURE OF THE ACCOUNTS
Financial accounts are natural part of national accounts forming financial sphere of the accounts. The
financial sphere is formed by several accounts containing transactions with financial assets and liabili-
ties, other changes in volume and prices, and stocks of these financial instruments. Sum of transactions,
other changes in volume and prices determine the changes in stock, as expressed by stock-flow equation
(Monetary and Financial Statistics Manual, 2006):

opening stock + financial transactions + revaluation + other changes in volume = closing stock.

Financial account, as a transaction account, contains two types of transactions. First, there are finan-
cial transactions having natural counterparty in the non-financial accounts, e.g. purchase of car is repre-
sented by transaction with goods (car) and by transfer of money (transaction with financial instrument).
The second type of transaction can be called “pure” financial transaction containing especially changes
in portfolio or liabilities without any counterparty in non-financial accounts. As an example, purchase
of shares (with simultaneous decrease in account balance) can be mentioned.

Transactions directly influence amounts of stocks, but there are also other factors affecting value of
assets and liabilities at the end of a year. First of all, stocks are valued at domestic currency and mostly
at market prices (except deposits and loans). Thus, changes in market prices, interest rates or exchange
rates can affect the value of financial wealth with possible impact on behaviour of economic units (wealth
effect or balance sheet effect should be mentioned here; see Rybacek, 2009). Such price changes are
concentrated on revaluation account together with non-financial assets price movements, no matter if
these gains or losses are realized or unrealized; these gains and losses are called nominal holding gains
and losses; as indicated by the position in the accounts, revaluation is not taken as a result of production
process or distribution of income generated by productive activities.

Last type of changes in stock is called “other changes in volume” that are recorded in the separate
account. As other changes in volume we can consider loan remission, writing off, differences between
closing and opening balance surveyed by statistical questionnaires, reclassifications, allocation of SDR,
etc. To some extent, amount of other changes also reflects the quality of statistics.

Financial instruments are classified according to their nature and liquidity. There are seven groups of
instruments in the accounts:

® Monetary gold and SDR (AF.1) - this item is formed by gold used for monetary purposes (part

of foreign exchange reserves) and fictive monetary unit issued by the IMF called special drawing
rights (SDR); this item is valued at market prices,

® Cash and deposits (AE.2) - there are three sub-items — cash (domestic or foreign) circulating in the

economy and issued by domestic central bank, then demand deposits and time deposits; these are
the most liquid instruments in the portfolio of institutional units and these are valued at nominal
values in CZK (impact of exchange rate is reflected),

® Securities other than shares (AE 3) - short-term and long-term debt securities (tradable) and deriva-

tives are here included; all these instruments should be shown at market prices, but there is serious
problem with primary accounting data usually not containing market prices of bonds; accounting
practices also make problems to statistical treatment of financial derivatives,
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® Loans (AFE4) - in this items non-tradable loans with maturity up to one year (AE41) and with longer
maturity (AF.42) are included; loans are priced at nominal values in CZK (impact of exchange rate
changes are included),
® Shares (AE5) - this item contains residual claims on the assets of the units issuing shares (stock
companies, cooperatives, limited companies, shares funds, international institutions, etc.); there
are different approaches to the evaluation of shares; quoted shares (AE511) are recorded at mar-
ket prices, prices of unquoted shares (AF.512) are based on a model simulating market conditions,
other shares (AE513) are valued at both market prices and nominal values; mutual shares funds
(AE52) are valued at market prices,

® [nsurance technical reserves (AE.6) — funds (liabilities of insurance companies and pension funds)
formed for risk management purposes within life and non-life insurance policy; technical reserves
are priced at nominal values,

® Other receivable / payable (AE7) - this item includes supply-buyer relationships and transaction

(stock) when there is a timing difference between transactions in goods and service, distributive
or financial transaction, and the corresponding payments; also this item is valued at nominal
prices.

Financial accounts are constructed for all sectors of the economy, i.e. for non-financial corporations
(S.11), financial corporations (S.12), government sector (S.13), households (S.14), non-profit institutions
serving households (S.15) and the rest of the world (S.2). All items are balanced across these sectors; thus
the result is sectoral structure of the financial accounts allowing for many analytical outputs.

2 EXTRAORDINARY REVISION
Revision undertaken in 2011 took the form of an extraordinary revision. Main reason for the revision
was a new branch structure of the economy (NACE revision); with the branch-revision were associated
also methodological changes which affected both non-financial and financial accounts. Thus, this revi-
sion offered a very exceptional opportunity to project methodological changes to all years and to make
time series methodologically consistent as much as possible.
From financial statistics point of view, there were many objectives of revision. Below are mentioned
the most important ones:
® to make time series consistent — financial accounts have been compiled from 2004, methodological
changes were incorporated continuously. The revision was a very welcomed opportunity to make
all data consistent;
® (o harmonize financial statistics as much as possible - this point is closely connected with the pre-
vious one. At the end of a year, quarterly financial accounts of the CNB and annual financial ac-
counts of the CZSO describe the same phenomenon - financial wealth and related flows. So, both
institutions got very near to the aim to harmonize both statistics, the need of this cooperation is
further emphasized by the sole position of the CNB as supervisor and regulator of financial sector.
Many changes were already implemented in compilation of data from 2004 onwards, application
of amended approaches to whole time series was an important part of the revision;
® (o incorporate the very new quantifications — the matters in question are for example shares of
households in cooperatives or so-called fictive units formed by non-residents for the purpose of
house or land purchases in the domestic economy;
® (o incorporate completely new data sources — these were used mainly for more proper allocation of
instruments to counter-parties.
Due to revision, national wealth has not only been changed, but also redistributed among sectors.
Figure 1 displays changes in financial wealth redistribution in selected years between sectors of do-
mestic economy. Financial wealth is here defined as a difference between financial assets and liabilities
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(B.90f). It is evident that most significant changes are obvious for non-financial corporations and
households. Common reason for such changes is the new way of evaluation of shares in housing coop-
eratives.

Figure 1 Redistribution of net financial wealth (B.90f), in CZK million
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Source: Czech Statistical Office

This adjustment was made because of a clear link between changes in dwelling prices and wealth of
households as owners of these dwellings. In case of cooperatives, the impact of dwelling prices move-
ments on the wealth is “intermediated” by the value of households” shares in cooperatives. The heart of
the revision was the adjustment of shares” value to real market prices of dwellings. This resulted in the
rise of shares value “issued” by non-financial corporations (with consequent decline in net financial
wealth) and corresponding rise in the value of assets held by households. Table 1 shows the impact of
this adjustment on the value of shares.’

Table 1 Rise in shares due to revaluation of shares in cooperatives, in CZK billion

1994 | 1995 | 1996 | 1997 | 1998 | 1999 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009

263 281 301 324 342 342 343 355 356 358 243 236 223 243 243 231

Source: Czech Statistical Office

Another reason for large change in liabilities of non-financial corporations (S.11) is specification of
non-financial assets owned by non-residents. In line with the methodology, purchase of a dwelling or a land
made by non-residents is connected with establishment of “notional unit” classified as a resident (non-
financial corporation). On one hand, this unit is the only owner of non-financial asset, on the other hand,
this unit is fully owned by non-resident. This adjustment resulted in rise of non-financial corporations’
liabilities with corresponding rise in the amount of assets (domestic liabilities) held by non-residents.

* Currently, sector classification of housing cooperatives is discussed at the international level.
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Thus, the amount of non-financial assets owned by non-residents via notional units made the position
of the Czech Republic worse, as far as net worth is concerned. Impact of this adjustment is shown in
Table 2.

Table 2 Rise in shares due to revaluation of shares in cooperatives, in CZK billion

2003 2004 2005 2006 2007 2008 2009

25 26 27 30 38 46 51

Source: Czech Statistical Office

Big task in financial statistics is the amount of other payable or receivable (AE7). In 2006, a new ap-
proach to quantification was implemented in case of households; now, this approach is applied to all
years from 1993. In principle, estimation of other payable or receivable of households lies in combination
of direct data sources and approximate threshold for share of AE7 in total assets and liabilities of house-
holds. This threshold is based on the average from other countries at the similar economic level. Final
amount should not deviate significantly from this “nominal anchor”.

Because households comprises most important economic sector, we should go into more detail. Figure
2 displays changes in the financial wealth by instruments separately. As it is evident, that most important
factors standing behind rise in households” wealth are adjustment of shares (AE5) and other payable and
receivable (AE7). Especially better reflection of rise in dwelling prices and bringing of other payable and
receivable closer to reality were the main factors driving this important change.

Figure 2 Changes in financial wealth of households, in CZK million
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Source: Czech Statistical Office
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Also other methodological adjustments should be mentioned, especially evaluation of gold and SDR.
Started in 2004, gold and SDR were valued at market prices in line with the balance of payment statistics;
before 2004 these instruments were priced at historical prices according to accounting practises of the
central bank. Market prices are now applied to the whole time series. Another change was recording of
repo operations. In line with the methodology, if financial institutions are involved in this type of transac-
tion, repurchase agreement is classified as other deposits (AF.29); in other cases, repurchase agreements
are recorded as loans (AF.41). Data were applied to this rule.

Dynamic development of financial instruments put also a pressure on the statisticians to get new data
sources. On the base of new data, time series of derivatives, one of the most troublesome instruments,
was extended to 1995. Especially derivatives are financial instruments massively representing problems
of national accounts with the primary data from business accounting. In the Czech accounting system
these instruments are not considered to be financial asset or liability, but other payable or receivable. So,
identification of derivatives in the business accounting for the national accounts purposes is very difficult.

Overall, the revision has considerably affected the net financial wealth mainly of non-financial corpo-
rations and households especially due to changes in shares estimation. Following table provides the over-
view of changes in assets, liabilities and net financial wealth of domestic sectors that are the results of the
revision. Sharp breaks in some cases are caused mainly by elimination of methodological inconsistencies.

Table 3 Changes in assets, liabilities and net financial wealth, in CZK million

‘ 1999 ‘ 2000 ‘ 2001 ‘ 2002 ‘ 2003 ‘ 2004 ‘ 2005 ‘ 2006 ‘ 2007 ‘ 2008
Assets
S.11 344 509 411820 446 385 345614 780783 776 007 699 152 6159 102584 | -162965
S.12 -158244 | -256434 | -522926 71795 55938 | -11103| -61976 | -89653 | -192634 | -69217
S.13 10 000 9189 1361 882 -118 34634 40399 42279 22493 23656
S.14 266 397 276 383 269451 268 997 333430 209 190 230331 241828 251609 272472
S.15 -336 -9229 -5694 | -10975| -17635| -15610| -13229| -14320| -19326| -28756
Liabiliaties
S.11 706 109 943 003 897 141 942031 | 1438231 | 1043026 | 1058487 189739 345997 174730
S.12 -74063 | -287593 | -403314 | -73377 14687 | 182109 | 184050 -9587 | -89166 89853
S.13 -413 -1467 200 -65 -30 -3 20 0| -40320| -13525
S.14 -122908 | -181888 | -266099 | -232933 | -294995 | -332270 | -383 055 43708 4768 -11014
S.15 -6428 -7 367 -5714 -3092 -7 365 -8228 -3709 -2514| -10584| -20202

Change in net financial wealth

S.11 -361600 | -531183 | -450756 | -596417 | -657448 | -267019 | -359335 | -183580 | -243413 | -337695
S.12 -84 181 31159 | -119612 145172 41251 | -193212 | -246 026 -80066 | -103468 | -159070
S13 10413 10656 1161 947 -88 34637 40379 42279 62813 37181
S.14 389305 458 271 535550 501930 628 425 541460 613386 198 120 246 841 283 486
S.15 6092 -1862 20 -7 883 -10270 -7 382 -9520 -11 806 -8742 -8 554

Source: Czech Statistical Office, own calculation
The important task is the relation between the national accounts and other external statistics. Aim

of the revision was to bring the financial accounts and the balance of payments statistics closer to each
other. This also caused changes in total position of the Czech economy in relation to the Rest of the
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World. To be concrete, Figure 3 displays the revised relation as described by the item “net worth” of the
economy (B.90f). Logic of this aggregate is the same like net international investment position in the
balance of payment statistics.

In general, changing net financial position corresponds to profound changes in the Czech economy
during the transition period.

Figure 3 Relation of the economy to the Rest of the World, in CZK million, B.9f (right axis), financial instruments
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Changes during transitional period of the economy are most clearly reflected in the item AE5 (shares
and other equities), massive inflow of foreign capital brought significant changes in distribution of prop-
erty rights. These investments in share capital and reinvested earnings stand behind deeply negative
balance of the economy to the Rest of the World. This situation can indicate further consequences as a
possibly outflow of money (dividends) paid out of current profit or accumulated profits (so-called super-
dividends) abroad. Side-effect of capital inflow is also raising indebtedness (AF.4) due to loans provided
within corporate groups. Even if there are many risks connected with high share of foreign owners, this
cannot be perceived as negative on its own, but should be assessed on the basis of wider range of indi-
cators or considerations. Massive inflow of foreign capital also caused a sharp increase of productivity,
domestic real wages and consequently in the living standard.

3 WEALTH DISTRIBUTIONS BETWEEN SECTORS

Estimations and quantifications mentioned above give us picture on financial position, financial wealth
and its distribution in the society. This picture is very important for further considerations; creation
and distribution of wealth is one of the main tasks of political economy. As was already mentioned, the
distribution of wealth may result from financial flows connected with productive activity and re-
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distribution of incomes, or other flows like changes in nominal or relative prices and other changes in
volume. Now, we can proceed to analysis of financial wealth distribution, as displayed in the national
accounts.

Figure 4 shows net financial position or net financial wealth in the economy expressed as a difference
between financial assets and liabilities.

Figure 4 Distribution of net financial wealth between sectors, 2010
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We shortly describe the situation of each economic sector. Deeply negative value of net financial wealth
of non-financial corporations (S.11) is assigned mainly to the fact that these units transform financial
liabilities (sources) particularly to non-financial assets." It is thus more important to pay attention to the
structure of liabilities, i.e. how activities of non-financial corporations are financed. Almost 50% of to-
tal liabilities are formed by shares (AE5) which can be approximately compared to “own resources” in
business accounting. The share of loans is only 17% and issuance of debt securities even smaller (4%).
Large part of liabilities (29%) is represented by other payable, i.e. trade credits and other liabilities like
outstanding wages or taxes.

But it would be rather misleading to claim that non-financial corporations raise funds mainly via is-
suance of shares. The amount of shares is very strongly affected by revaluation depending on economic
results, so it is reasonable to compare transaction with shares and loans, i.e. how non-financial corpora-
tions raise funds.

It is worth mentioning that total domestic net wealth is not equal to net financial wealth of the rest of the world (with
opposite-sign). The reason is recording of monetary gold and SDR only on the asset side (of domestic financial insti-
tutions), i.e. with no counter-party. In other words, there is only owner of the financial assets, no debtor. Recording of
monetary gold and SDR is exceptional in this respect.

Two third of total assets are classified as non-financial assets.
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Figure 5 Transactions with loans and shares, liabilities, in CZK million, non-financial corporations
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As is evident from Figure 5, there are no significant differences between transactions with loans and
shares in last few years. So, the extent of loans and shares used for acquiring of financial resources is
comparable. But, this analysis is just historical description; more general findings should be based on
further connections like interest rate changes or financial market conditions.

The other part of “corporations sector” are the financial institutions. In fact, financial position of the
financial institutions sector (S12) is almost balanced; concretely, total position is only slightly negative.
More than 90% of total is formed by three dominant items:

- securities other than shares — financial institutions are predominant owners of domestic and foreign

governments” debts (especially long-term bonds),

- loans — S12 is the sector where money is issued via emissions activities of commercial banks,

— shares — mainly shares in the international monetary and non-monetary institutions like IME, BIS,

ECB, etc. held by the CNB, and shares in possession of investment funds.

From the liability side, structure is strongly affected by the nature of financial intermediation as a ac-
tivity based on accepting deposits from units with free financial resources and providing these resources
to the unit with lack of its own funds in comparison to its financial needs. Thus, amount of liabilities
is strongly concentrated in the form of cash and deposits (AF.2) accounting for 64% of total liabilities.
About 9% of liabilities are in the form of insurance technical reserves, which is specific instrument “is-
sued” by insurance companies and pension funds. Shares amount only to 13% which fact creates a very
different situation from that of non-financial corporations. Loans and debt securities amount to 12%.
From this short analysis it is also evident that maturities of assets and liabilities are highly different; on
average, liability should be repaid sooner than asset is due.

Net financial position of government institution (S.13) is similar to that of financial institutions. As-
sets are concentrated in the form of cash and deposits (AE2 - 24% of total financial assets), shares (AE5
- 52%) and other receivable (AE7 - 18%). In case of shares, this situation is given by number of public
units established by governmental units but classified outside the government sector (CEZ, Czech rail-
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ways, Czech post, EGAP, CMZRB, etc.). Structure of liabilities is also quite simple. Three quarters of all
liabilities are in the form of bonds (AE3). Bonds emission is the dominant way how net borrowing of
government is financed. Loans (AE4) have only secondary importance, about 11% of liabilities. The rest
is attributed to the other payable (AE7), i.e. about 14%.

Now we approach the most important sector in the economy, households. Households sector is very
often the object of an empirical examination (see for example Hendershott, Lemmon, 1975; Smidkova,
Allen, 1998; Ramb, Scharnagl, 2011). First, we look at the liability side. There are only two ways in the
national accounts, how activities of households can be financed - via loans (AF4) or other payable (AE7).
In the Czech Republic, households loans’ amount to 90% of total liabilities. It is worth to mention that
for further investigation of indebtedness sustainability it is important to have the information on the
currency structure, maturity, counter-party, etc. This information is not directly provided by the national
accounts, but particularly by the statistical system of the central bank.

Diversification of household 's assets is considerably wider than in case of liabilities. Households"
financial assets are mostly held in form of cash and deposits (AF.2, about 56%). Shares are the second-
most-important form of assets (AES5, 27%), especially shares in cooperatives, in companies quoted on
the market, but also shares in mutual funds, limited companies or companies not quoted on the market.
Share of bonds (AF.3) is almost negligible (1%), even if this situation can change in future due to policy
of the Ministry of finance. Altogether, insurance technical reserves (AE6) comprise large part of total
assets (14%), but compared to most developed European countries (about 35%), this share is quite low.

In total, portfolio of Czech households is more strongly concentrated in comparison to households
in the Western Europe. Significant difference can be identified in case of bonds; Czech households keep
only 1% of total financial assets in form of bonds, but 6% is invested by households in other European
countries. As a consequence of these structural differences, share of cash and deposits (AE2) on total fi-
nancial assets is much lower in the Western Europe (30%) than in the Czech Republic. This situation can
be connected especially with habits spread in the society, risk-aversion and carefulness of general public.

Situation of non-profit institutions serving households (S.15) is very similar to previous case. Substan-
tial difference on the assets side can be seen in case of insurance technical reserves (AE.6), the share
is considerably lower (1%) in comparison to households. This is related mainly to the participation of
households in pension programmes of pension funds. On the liability side, the situation is almost iden-
tical as in the case of households, as far as way of financing and shares on total liabilities are concerned.

CONCLUSION

Financial statistics representing “financial sphere” of the national accounts is going through very dynamic
development as a reflection of economic-policy needs. Frame of financial accounts was presented, as well
as current situation in the Czech national accounts and its institutional background. We discussed the
content and results of the national accounts revision carried out in 2008.

Main conceptual adjustments incorporated during the revision were presented, as well as results of the
revision. The revision led to quite significant movements in the wealth distributions, mainly due to more
accurate linkage of households to non-financial corporations via shares. As a result, net financial wealth
concentration in households” sector was amplified. Also the structure of assets and liabilities of particular
sectors was analysed, i.e. how activities of the sectors are financed and in which assets the units invest.

In is worth to add, that next revision is planned for 2014 and this revision will reflect new manual of
the national accounts — ESA 2010 - that will enter into force in the coming months. Main changes in
the financial accounts will take the form of financial items renumbering and recording of some types of
guaranties as a financial asset (or liability).

° No matter of the purpose of the loan, i.e. consumption, dwelling, etc.
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Ranking the EU Countries
Based on Indicators
of Sustainable Development

Katarzyna Ostasiewicz’ | Institute of Applied Mathematics, Wroclaw University of Economics, Wroclaw, Poland

Abstract

Some synthetic measures of sustainable development (SD) for European Union (EU) countries are investigated.
Rankings of EU countries are performed and compared. An “expert” method of ranking objects as projected
on a “bad-good” axis is analyzed and compared with method based on Euclidean distances from hypothetical
“best” point in multidimensional indicators” space. Conclusions with regard to SD level of individual countries
are drawn and some suggestions about adequacy of certain SD indicators are made.

Keywords JEL code
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INTRODUCTION

Growing consciousness of dangers, that degradation of our environment is connected with, as well as
growing ethical level of political discourse, has brought a still growing interest in the subject of sustain-
able development (SD). Sustainable development, according to the definition of World Commission on
Environment and Development (WCED), better known as the Brundtland Commission, is such a devel-
opment that “meets the needs of the present without compromising the ability of future generations to
meet their own needs” (WCED, 1987). This definition covers the quality of life of contemporary people
as well as preservation of natural capital to enable future generations to benefit the same level of well-
being. The European Union Sustainable Development Strategy is based on a seven key challenges: climate
change and clean energy; sustainable transport; sustainable consumption and production; conservation
and management of natural resources; public health; social inclusion, demography and migration; global
poverty and sustainable development challenges (Council of the European Union, 2006).

There exists a plenty of sets of sustainable development indicators (see e.g. Bell, Morse, 2008), to that
extent, that all attempts to establish a “proper” one has been called “the sustainability indicator industry”
(King et al., 2000). Here, we will choose indicators used by European Council to monitor progresses in
the implementation of the EU Sustainable Development Strategy (EU, 2011).

Although there are controversies regarding relevance of aggregation of indicators (see e.g. Ebert,
Welsh, 2004), there are still many attempts to construct one synthetic measure of sustainable develop-

T Institute of Applied Mathematics, Wroclaw University of Economics, Komandorska 118 / 120, 53-345 Wroclaw, Poland,
tel. / fax: (+71) 3680356, e-mail: katarzyna.ostasiewicz@ue.wroc.pl.
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ment level, based on various sets of indicators (Hak, Moldan, Dahl, 2007). Many of these indices are
weighted averages of individual indicators (e.g. Esty et al., 2005, Van de Kerk, Manuel, 2008), however,
there are also more advanced approaches, e.g. based on fuzzy logic (Phillis, Grigoroudis, Kouikoglou,
2011) or principal component analysis (Hosseini, Kaneko, 2011).

In this paper we rank European Union countries according to the level of their sustainable develop-
ment, taking indicators proposed by European Council and using a few different methods. We take values
for 2007 year for the purpose of further extending analysis to variables not available yet for later peri-
ods. We compare rankings obtained by different methods. It appears, that according to all used methods
Sweden is the top country, while Poland is one of four worst countries. Czech Republic ranks from 17
to 22" (in a group of 27 countries).

We investigate here also applicability of an “expert” method of ranking objects. This method can be
used in the situation, when one cannot be sure, which variables are favorable and which are unfavorable
ones, while can be pretty sure, which object (here: country) has overall “good” characteristics and which
one “bad” characteristics. To this end we compare results obtained by this method with results obtained
by ranking countries according to the distance from the hypothetical ideal point in indicators’ space.

This paper is organized as follows. In the following section indicators taken into account will be in-
troduced and their values for EU countries for year 2007 will be given. The next four sections will dem-
onstrate a few different methods of ranking countries. In section 6 these methods will be compared and
some conclusions will be given. The last section will contain summary of the paper.

1 INDICATORS OF SUSTAINABLE DEVELOPMENT

According to European Council, there are more than 100 sustainable development indicators, eleven
of which “have been identified as headline indicators. They are intended to give an overall picture of
whether the European Union has achieved progress towards sustainable development in terms of the
objectives and targets defined in the strategy” (Eurostat, 2012). From ten theme-groups seven have one
headline indicator, two - two headline indicators, while one has no such an indicator. Thus there are in
sum eleven headline indicators. These groups and headline indicators are presented in the Table 1 below.
In the third column the symbols of indicators, that will be used in what follows, are placed and in the
fourth column there are units, in which data is presented in official reports.

Table 1 Theme-groups and headline indicators of sustainable development

Theme Headline indicator Sympol of Units
indicator

Socio-economic development Growth rate of real GDP per capita SDI %

Sustainable consumption and production | Resource productivity SDI2 EUR/ kg

Social inclusion People at-risk-of-poverty or social exclusion SDI3 %

Demographic changes Employment rate of older workers SDI4 %

Public health Healthy life years and life expectancy at birth, by gender SDI5 years
Greenhouse gas emissions SDI6 %

Climate change and energy Share of renewable energy in gross final energy SDI7 %
consumption

Sustainable transport Energy consumption of transport relative to GDP SDI8 %
Common bird index %

Natural resources Fish catches taken from stocks outside safe biological
limits: Status of fish stocks managed by the EU in the %
North-East Atlantic

Global partnership Ofﬁgal dgvelopment assistance as share of gross SDI9 %
national income

Good governance No headline indicator

Source: EUROSTAT (http://epp.eurostat.ec.europa.eu/portal/page/portal/sdi/indicators)
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In what follows we will deal with indicators SDI1-9 for 27 countries of EU based on the data for year
2007, omitting common bird index and status of fish stocks, as there is no data available for them. For
interpretation simplicity we will change percentages to decimal fractions and transform SDI3, SDI6, SDI8
by: (to turn unfavorable features into favorable ones). In what follows the notion will denote the value
of indicator for country . The values of indicators will be rescaled to range from 0 to 1. From amongst a
few possibilities, we have chosen the following procedure of rescaling that will be applied:

zk—gmin

X' = g (1)

where " = min{%}} and %™ = max{%}}.

Rescaled and transformed data is presented in Table 2.
Table 2 Values of normalized sustainable development indicators for year 2007

SDI1 SDI2 SDI3 SDl14 SDI5 SDlé SDI7 SDI8 SDI9

Austria 0.26 0.30 0.94 0.24 0.80 0.54 0.60 0.31 0.51
Belgium 0.15 0.32 0.84 0.14 0.73 0.68 0.06 1.00 043
Bulgaria 0.64 0.00 0.00 0.34 0.02 0.87 0.20 0.58 0.00
Cyprus 0.29 0.12 0.76 0.66 0.69 0.00 0.07 0.97 0.07
Czech Republic 0.49 0.07 0.96 0.42 0.45 0.79 0.16 0.30 0.06
Denmark 0.05 0.26 0.94 0.73 0.49 0.64 0.41 0.47 0.86
Estonia 0.65 0.03 0.83 0.76 0.28 0.94 0.38 1.00 0.02
Finland 0.42 0.16 0.93 0.64 0.80 0.54 0.65 0.80 0.38
France 0.11 0.40 0.89 0.23 1.00 0.66 0.23 0.95 0.37
Germany 0.21 0.38 0.86 0.55 0.75 0.77 0.20 0.99 0.36
Greece 0.32 0.20 0.69 0.33 0.64 0.42 0.18 0.85 0.13
Hungary 0.02 0.11 0.67 0.11 0.16 0.77 0.13 0.31 0.02
Ireland 0.24 0.12 0.80 0.61 0.67 0.45 0.07 0.67 0.56
Italy 0.00 0.35 0.74 0.13 0.93 0.57 0.11 0.63 0.15
Latvia 1.00 0.04 0.53 0.70 0.00 1.00 0.67 0.68 0.00
Lithuania 0.98 0.07 0.68 0.60 0.08 0.96 032 0.64 0.06
Luxembourg 0.43 1.00 0.96 0.08 0.69 0.63 0.04 0.51 0.99
Malta 0.25 0.48 0.89 0.00 0.69 0.28 0.00 0.88 0.10
Netherlands 0.30 0.59 0.96 0.54 0.72 0.63 0.06 0.63 0.86
Poland 0.62 0.06 0.56 0.03 0.40 0.70 0.16 0.00 0.05
Portugal 0.15 0.11 0.76 0.54 0.69 0.37 0.50 0.55 0.18
Romania 0.59 0.00 0.32 0.31 0.05 0.88 0.42 0.87 0.01
Slovakia 0.98 0.08 0.84 0.17 0.23 0.87 0.16 0.86 0.03
Slovenia 0.57 0.08 0.93 0.12 0.66 0.54 0.35 0.65 0.07
Spain 0.10 0.18 0.80 0.39 0.94 0.23 0.21 0.59 0.36
Sweden 0.15 0.39 1.00 1.00 0.80 0.68 1.00 0.92 1.00
United Kingdom 0.13 0.57 0.81 0.70 0.64 0.74 0.03 0.89 0.33

Source: Own calculations based on EUROSTAT (http://epp.eurostat.ec.europa.eu/portal/page/portal/sdi/indicators)

Let us briefly analyze the nature of various indicators. The first one, growth rate of gross domestic
product per capita is probably the most controversial one. As it does not reflect non-marketed envi-
ronmental and social capital, it is often criticized as a measure of welfare (see, e.g., Arrow et al., 1995,
Galbraith, 1958, Sen, 1976). Moreover, SDI1, together with SDI6 and SDI8 are relative values. They thus
measure the development of any phenomenon rather than this phenomenon itself. It may be considered
“unjust” to take them into account while appraising individual countries. For example, a country with
smaller emission of greenhouse gases both in base and examined year may be characterized by an in-
dex of worse value than another country emitting more greenhouse gases both in base and in examined
year. In case of any measured variable a country lasting in an “optimal” state will come fall worse than
the country still approaching this optimal state.
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The other problem concerning SD indicators that will be mentioned here is how to treat SD indi-
cators: as all of them having the same significance or to choose some weights? In particular, most of
themes, instead of two, have just one headline indicator. As for “climate change” and “natural resources”,
both of them are characterized by two leading indicators: however, there is no data available for the two
latter. One could put a question, whether wouldn't it be more appropriate to take some average of the
two former, not to overweight the influence of “climate change”? Aware of the fact, that the problem of
“weighting” indicators has not even approached its final solution, we will treat in what follows all indi-
cators equally. As for two headline indicators for the same theme (“climate changes”), SDI6 and SD17,
we suppose that it would be proper to treat each of them on an equal footing with all the others, as the
themes themselves are chosen arbitrarily and, on the other hand, correlation between SDI6 and SDI7
has not too large value, 0.21. However, we will also check the influence of taking one averaged indicator,
instead of two distinct ones, on the final result.

2 MEASURES OF SUSTAINABLE DEVELOPMENT BASED ON INDIVIDUAL RANKS

First of all let us check how the ranking of particular countries depends on an indicator that ranking
is done with respect to. Table 3 shows these rankings according to 9 indicators in question. No matter,
whether raw or normalized data is used here, as linear and positive transformations do not change the
ranks of values. Note, that here and hereafter the rank 1 refers to the “worst” country while rank 27 - to
the “best” one.

Table 3 Ranks of UE countries according to sustainable development indicators

Ranks according to

sbIn SDI2 SDI3 SDI4 SDI5 SDI6 SDI7 SDI8 SDI9
Austria 13 18 23 10 23 8 24 4 22
Belgium 8 19 15 7 20 16 4 26 21
Bulgaria 23 1.5 1 13 2 22 145 8 1.5
Cyprus 14 12 9 22 16.5 1 6 24 10.5
Czech Republic 19 6 25 15 9 21 10 2 8.5
Denmark 3 17 22 25 10 13 21 5 24.5
Estonia 24 3 14 26 7 25 20 27 4.5
Finland 17 14 20 21 23 9 25 16 20
France 5 23 19 9 27 14 17 23 19
Germany 10 21 17 18 21 20 14.5 25 17.5
Greece 16 16 7 12 1.5 5 13 17 13
Hungary 2 10 5 4 5 19 9 3 4.5
Ireland 11 13 115 20 14 6 7 14 23
Italy 1 20 8 6 25 10 8 11 14
Latvia 27 4 3 24 1 27 26 15 15
Lithuania 255 7 6 19 4 26 18 12 8.5
Luxembourg 18 27 24 3 16.5 12 3 6 26
Malta 12 24 18 1 16.5 3 1 20 12
Netherlands 15 26 26 16.5 19 11 5 10 24.5
Poland 22 5 4 2 8 17 11.5 1 7
Portugal 8 11 10 16.5 16.5 4 23 7 15
Romania 21 1.5 2 11 3 24 22 19 3
Slovakia 255 9 16 8 6 23 11.5 18 6
Slovenia 20 8 21 5 13 7 19 13 10.5
Spain 4 15 11.5 14 26 2 16 9 17.5
Sweden 8 22 27 27 23 15 27 22 27
United Kingdom 6 25 13 23 11.5 18 2 21 16

Source: Own calculations

The correlation between ranks according to different indicators are shown in Table 4, below diagonal.
They reflect Pearson correlation coefficients, also shown in Table 4, above diagonal.
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Table 4 Spearman rank (below diagonal, normal font) and Pearson (above diagonal, italics) correlations

SDI1 SDI2 SDI3 sDI4 SDI5 sDI6 SDI7 SDI8 SDI9
sbh 1 -0.42 -0.36 0.02 -0.71 0.55 0.16 -0.03 -0.45
SDI2 -0.62 1 0.49 -0.12 0.54 -0.17 -0.26 0.12 0.71
SDI3 -0.2 0.6 1 0.13 0.66 -0.31 0.05 0.11 0.55
SDI4 0.04 -0.09 0.09 1 -0.05 0.09 0.52 0.33 0.29
SDI5 -0.62 0.72 0.54 -0.07 1 -0.67 -0.08 0.18 0.51
SDI6 0.49 -0.46 -0.25 0.17 -0.64 1 0.21 -0.06 -0.15
SDI7 0.21 -0.41 -0.01 0.43 -0.05 0.2 1 0.03 0.17
SDI8 0.01 0.18 0.03 0.31 0.19 0.08 -0.04 1 0.01
SDI9 -0.55 0.81 0.71 0.14 0.75 -0.51 -0.08 0.02 1

Source: Own calculations

It is intuitively understandable, that some of these measures correlate negatively, as caring of tempo-
rary economical or social welfare may be not in agreement in concern for ecological goals. Thus, also the
ranks of countries according to some pairs of indicators also correlate negatively. The simplest idea of
building some aggregate measure of sustainable development that takes into account all nine indicators
is just to calculate an average rank for each country. The results of such ranking are shown in Table 5.
First column contains the ranks while the four following columns - the names of countries in the order
that take into regard all indicators (second column); all but the first one (third column); all indicators,
two belonging to the same theme group averaged (fourth column); and all indicators excluding relative
ones (fifth column).

Table 5 Ranks of UE countries according to averaged ranks of individual variables. Italics denote countries ex aequo

Rank All indicators Without GDP dynamics SDI6 and SDI7 averaged | Without dynamical indicators
1 Hungary Poland Poland Bulgaria
2 Poland Hungary Bulgaria Hungary
3 Bulgaria Bulgaria Hungary Poland
4 Italy Romania Romania Romania
5 Romania Greece Latvia Slovakia
6 Malta Malta Lithuania Latvia
7 Greece Czech Republic Slovakia Lithuania
8 Portugal Slovenia Czech Republic Greece
9 Spain Slovakia Slovenia Malta
10 Cyprus Lithuania Greece Czech Republic
1 Czech Republic Cyprus Portugal Estonia
12 Slovenia Latvia Italy Cyprus
13 Ireland Italy Malta Slovenia
14 Slovakia Portugal Cyprus Italy
15 Lithuania Ireland Ireland Belgium
16 Latvia Spain Spain Ireland
17 Luxembourg Luxembourg Estonia United Kingdom
18 United Kingdom Estonia Luxembourg Portugal
19 Belgium Belgium Austria Luxembourg
20 Denmark United Kingdom Belgium Spain
21 Austria Austria United Kingdom Germany
22 Estonia Denmark Denmark France
23 Netherlands Netherlands Netherlands Netherlands
24 France Finland Finland Denmark
25 Germany France France Austria
26 Finland Germany Germany Finland
27 Sweden Sweden Sweden Sweden

Source: Own calculations

34



STATISTIKA 2012 49(3)

Average rank is a rather crude measure, as ranks according to individual indicators do not take into
account the degree of advantage of one country over another. For example, thousandfold advantage in
respect of one indicator of a country A over a country B may be compensated by a little, say, twofold,
advantage in respect of another indicator of the country B over the country A. To construct ranking
that takes whole the information available into account, a concept of “ideal points” will be introduced.

3 MEASURES OF SUSTAINABLE DEVELOPMENT BASED ON DISTANCE FROM “IDEAL POINT”
In order to define “ideal points” we need to use rescaled data. In this case, as all indicators have been
transformed to become favorable and to range from 0 to 1, the hypothetical “worst” point in the 9-di-
mensional space is (0, 0, 0, 0, 0, 0, 0, 0, 0), and the hypothetical “best” point - (1, 1, 1,1, 1,1, 1, 1, 1).
Note, that none of them refers to any existing country, as they reflect the worst and the best values of all
nine indicators chosen from the whole set of EU countries. For example, point (0, 0, 0, 0, 0, 0, 0, 0, 0) is
characterized by the value of growth rate of GDP due to Italy, resource productivity value due to Bulgaria
and Romania and so on (compare values 0 and 1 in Table 2). The ranking of countries proposed here will
be based on the distance of particular countries from the “worst” point: the greater value of this distance
the “better” the country is and the higher will be its rank. Note, that in this case it is possible not only to
determine the rank of a given country but also to quantify it: that is, to calculate the distances between
subsequent countries.

We will use here two metrics. One is taxicab metrics (known also as city block distance or Manhattan
distance) and the second - Euclidean metrics. In the first case a distance between and countries is given by:

dif = TP |xf =], )

and the distance of a country from the “worst” point (0, 0, 0, 0, 0, 0, 0, 0, 0):
_ D .k
dif = 2% xf, (3)
where denotes the dimensionality, that is, the number of variables taken into account.
The Euclidean distance between countries and is given by:

2
dit = |2 (xf = x)", @)

and distance of a country from the “worst” point:

dg® = w/ ?:1(9‘1!()2' ©)

Tables 6 and 7 present results: ranking (with distances from the theoretical “worst” point) of EU coun-
tries carried out according to Manhattan and Euclidean distances, respectively. Note, that the distances
are given as values relative to the maximum possible distance (that is, the distance between “worst” and
“best” points). This relative distances will be denoted by dJ ; . Taking into regard Manhattan distances
the maximum distance equals to 9 while taking all indicators into account; without GDP it equals to 8;
7 while averaging two indicators belonging to the same theme group; and 6 while omitting indicators
of relative character. That is, df = d/D. In the case of Euclidean distances maximum value equals
to 3 (while taking all indicators into account); without GDP it equals to v8; V7 while averaging two
indicators belonging to the same theme group; and v/6 while omitting indicators of relative character.
In this case, df° = dk°//D .
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Table 6 Ranks of UE countries with respect to Manhattan distance

All indicators

Without GDP dynamics

SDI6 and SDI7 averaged

Without dynamical indicators

Country dist. Country dist. Country dist. Country dist.

1 Hungary 0.26 Poland 0.24 Bulgaria 0.21 Bulgaria 0.09
2 Poland 0.29 Bulgaria 0.25 Poland 0.22 Romania 0.18
3 Bulgaria 0.29 Hungary 0.29 Hungary 0.26 Hungary 0.20
4 Romania 0.38 Romania 0.36 Romania 0.31 Poland 0.21
5 Malta 0.40 Czech Rep. 0.40 Czech Rep. 0.39 Slovakia 0.25
6 Italy 0.40 Slovakia 0.41 Slovakia 0.39 Lithuania 0.30
7 Cyprus 0.40 Malta 0.42 Lithuania 0.40 Latvia 0.32
8 | CzechRep. 0.41 Cyprus 0.42 Latvia 0.40 Czech Rep. 0.35
9 | Greece 0.42 Slovenia 0.42 Slovenia 0.42 Malta 0.36
10 Spain 0.42 Lithuania 0.43 Greece 0.45 Greece 0.36
1 Portugal 0.43 Greece 0.43 Malta 0.45 Slovenia 0.37
12 Slovenia 0.44 Italy 0.45 Italy 0.47 Estonia 0.38
13 Ireland 0.47 Latvia 0.45 Portugal 0.47 Cyprus 0.39
14 | Slovakia 0.47 Spain 0.46 Cyprus 0.47 Italy 0.40
15 Belgium 0.48 Portugal 0.46 Spain 0.50 Belgium 0.42
16 Lithuania 0.49 Ireland 0.50 Estonia 0.51 Portugal 0.46
17 Austria 0.50 Belgium 0.52 Austria 0.52 Ireland 047
18 Latvia 0.51 Austria 0.53 Ireland 0.53 Spain 0.48
19 France 0.54 Estonia 0.53 Belgium 0.55 UK 0.51
20 UK 0.54 UK 0.59 Denmark 0.61 Germany 0.52
21 Denmark 0.54 France 0.59 France 0.61 France 0.52
22 Estonia 0.54 Denmark 0.60 Finland 0.61 Austria 0.56
23 Germany 0.56 Germany 0.61 UK 0.62 Finland 0.59
24 Netherlands 0.59 Finland 0.61 Germany 0.62 Denmark 0.61
25 Finland 0.59 Luxembourg 0.61 Luxembourg 0.65 Netherlands 0.62
26 Luxembourg 0.59 Netherlands 0.62 Netherlands 0.66 Luxembourg 0.63
27 Sweden 0.77 Sweden 0.85 Sweden 0.85 Sweden 0.86

Source: Own calculations

Table 7 Ranks of UE countries with respect to Euclidean distance from the ideal “worst” point

All indicators

Without GDP dynamics

SDI6 and SDI7 averaged

Without dynamical indicators

Country dist. Country dist. Country dist. Country dist.

1 Hungary 0.37 Poland 0.35 Poland 0.31 Bulgaria 0.16
2 Poland 0.39 Hungary 0.39 Bulgaria 0.33 Romania 0.25
3 Bulgaria 0.43 Bulgaria 0.40 Hungary 0.34 Poland 0.29
4 | Greece 0.48 Romania 0.49 Romania 0.44 Hungary 0.29
5 Portugal 0.48 Greece 0.50 Czech Rep. 0.48 Slovakia 0.37
6 Romania 0.50 Czech Rep. 0.51 Lithuania 0.49 Lithuania 0.40
7 | Czech Rep. 0.50 Portugal 0.51 Slovakia 0.51 Greece 0.43
8 Spain 0.50 Slovenia 0.52 Greece 0.52 Latvia 0.45
9 Italy 0.51 Lithuania 0.53 Portugal 0.52 Czech Rep. 0.47
10 | Malta 0.52 Spain 0.53 Latvia 0.53 Slovenia 0.49
1 Slovenia 0.53 Italy 0.54 Slovenia 0.53 Estonia 0.50
12 Ireland 0.53 Slovakia 0.54 Italy 0.55 Malta 0.50
13 Cyprus 0.53 Malta 0.54 Spain 0.56 Cyprus 0.50
14 | Austria 0.55 Cyprus 0.55 Malta 0.57 Belgium 0.51
15 Belgium 0.58 Ireland 0.55 Ireland 0.58 Italy 0.51
16 Lithuania 0.60 Austria 0.58 Austria 0.58 Portugal 0.52
17 Denmark 0.60 Latvia 0.58 Cyprus 0.59 Ireland 0.55
18 | Slovakia 0.60 Belgium 0.61 Belgium 0.62 Spain 0.56
19 UK 0.61 Denmark 0.64 Estonia 0.63 Germany 0.56
20 | Germany 0.63 UK 0.64 UK 0.65 UK 0.58
21 France 0.63 Estonia 0.65 Denmark 0.65 France 0.60
22 Finland 0.63 Finland 0.65 Finland 0.66 Austria 0.62
23 Latvia 0.64 Germany 0.66 Germany 0.66 Finland 0.64
24 Netherlands 0.64 France 0.66 France 0.68 Denmark 0.66
25 Estonia 0.65 Netherlands 0.67 Netherlands 0.69 Netherlands 0.69
26 Luxembourg 0.68 Luxembourg 0.71 Luxembourg 0.73 Luxembourg 0.75
27 Sweden 0.82 Sweden 0.87 Sweden 0.87 Sweden 0.89

Source: Own calculations
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While dealing with Manhattan distance it is clear, that the distance of any point from the “worst” point

determines uniquely its distance from the “best” one:

dift = 1D=1|1—xik| =D—-%0 xf =D —dif ZD(l_dk/IO :

Figu

re 1 Line of equal Euclidean distance to (0, 0) (solid
line) and different distances to (1, 1) (dashed
lines as examples)

0

0

Source

0.2

: Own construction

(6)

Thus, the ranking determined by the distance
from the “worst” point will be strictly the same
as the one determined by the distance from the
“best” one (note, that in this case the smaller
distance the higher position of the country in
the ranking).

However, as we are dealing here with a space
with more than one dimension, Euclidean dis-
tance from the “worst” point does not determine
its distance from the “best” one. There may ex-
ist, for example, two points of the same distance
from the “worst” point but with different dis-
tances to the “best” point (see Figure 1 for an
example in two dimensions). Using Euclidean
metrics, the distances from the second ideal
point should also be taken into regard. Let us
check the ranking of the countries while taking
the distance from the “best” ideal point into
regard.

Table 8 Ranks of EU countries with respect to Euclidean distance from “best” point

Allindicators Without GDP dynamics SDI6 and SDI7 averaged | Without dynamical indicators

Country dist. Country dist. Country dist. Country dist.

1 Hungary 0.79 Bulgaria 0.81 Bulgaria 0.81 Bulgaria 0.92
2 Bulgaria 0.77 Poland 0.80 Poland 0.78 Romania 0.83
3 Poland 0.76 Hungary 0.76 Romania 0.74 Hungary 0.83
4 Romania 0.70 Romania 0.72 Hungary 0.74 Poland 0.82
5 Cyprus 0.69 Slovakia 0.69 Latvia 0.70 Slovakia 0.79
6 | Malta 0.69 Cyprus 0.69 Slovakia 0.67 Latvia 0.75
7 | ltaly 0.67 Malta 0.68 Lithuania 0.65 Lithuania 0.74
8 | CzechRep. 0.66 Czech Rep. 0.67 Czech Rep. 0.64 Malta 0.73
9 | Slovakia 0.65 Lithuania 0.66 Slovenia 0.63 Czech Rep. 0.72
10 Spain 0.64 Latvia 0.66 Estonia 0.60 Slovenia 0.71
1 Slovenia 0.63 Slovenia 0.65 Malta 0.58 Estonia 0.69
12 Greece 0.63 Greece 0.62 Italy 0.55 Cyprus 0.68
13 Lithuania 0.62 Italy 0.62 Cyprus 0.55 Italy 0.68
14 Latvia 0.62 Estonia 0.60 Greece 0.55 Greece 0.68
15 Portugal 0.61 Spain 0.60 Portugal 0.54 Belgium 0.65
16 Belgium 0.61 Portugal 0.58 Austria 0.51 Spain 0.59
17 Ireland 0.59 Belgium 0.57 Spain 0.50 Ireland 0.59
18 Estonia 0.58 Ireland 0.56 Belgium 0.48 Portugal 0.59
19 France 0.56 Luxembourg 0.53 Ireland 0.45 France 0.57
20 Austria 0.55 Austria 0.52 France 0.44 Luxembourg 0.56
21 UK 0.54 France 0.51 Finland 0.44 UK 0.55
22 Denmark 0.53 UK 0.49 Luxembourg 0.42 Germany 0.54
23 Luxembourg 0.53 Germany 0.47 Denmark 0.41 Austria 0.50
24 | Germany 0.52 Denmark 0.46 Germany 0.39 Finland 0.48
25 Netherlands 0.48 Finland 0.45 UK 0.36 Netherlands 0.48
26 Finland 0.47 Netherlands 0.45 Netherlands 0.30 Denmark 0.46
27 Sweden 0.37 Sweden 0.25 Sweden 0.27 Sweden 0.26

Source: Own calculations
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The Euclidean distance from point (1, 1, 1,1, 1, 1, 1, 1, 1) reads:

dft = / P (1-xk)”. )

Table 8 presents results: ranking (with distances from the theoretical “best” point) of EU countries
carried out according to Euclidean metrics. As in the case before, the distances are given as a fraction of
the maximum possible distance, d&' = d&' /+/D.

It can be seen, that the ranking according to the distance from the “best” point is different from that
established by the distance from the “worst” point. The simplest joined measure of “goodness” of the
country may be obtained by simple averaging these two distances (or, to be precise, dX°and 1 — dk').
The results are contained in Table 9.

Table 9 Ranks of UE countries with respect to average Euclidean distance from the “worst” and “best” points

All indicators Without GDP dynamics SDI6 and SDI7 averaged | Without dynamical indicators

Country dist. Country dist. Country dist. Country dist.

1 Hungary 0.29 Poland 0.28 Bulgaria 0.26 Bulgaria 0.12
2 Poland 0.31 Bulgaria 0.29 Poland 0.26 Romania 0.21
3 Bulgaria 0.33 Hungary 0.31 Hungary 0.30 Hungary 0.23
4 Romania 0.40 Romania 0.38 Romania 0.35 Poland 0.24
5 Malta 0.42 Czech Rep. 0.42 Latvia 0.41 Slovakia 0.29
6 Italy 0.42 Slovakia 0.42 Lithuania 0.42 Lithuania 033
7 Cyprus 0.42 Malta 0.43 Czech Rep. 0.42 Latvia 0.35
8 | Czech Rep. 0.42 Cyprus 0.43 Slovakia 0.42 Greece 0.37
9 | Greece 0.43 Slovenia 0.44 Slovenia 0.45 Czech Rep. 0.38
10 Spain 0.43 Greece 0.44 Greece 0.48 Malta 0.39
1 Portugal 0.44 Lithuania 0.44 Portugal 0.49 Slovenia 0.39
12 Slovenia 0.45 Italy 0.46 Italy 0.50 Estonia 0.40
13 Ireland 0.47 Latvia 0.46 Malta 0.50 Cyprus 0.41
14 | Slovakia 0.48 Portugal 0.47 Estonia 0.51 Italy 0.42
15 Belgium 0.49 Spain 0.47 Cyprus 0.52 Belgium 0.43
16 Lithuania 0.49 Ireland 0.50 Spain 0.53 Portugal 0.47
17 | Austria 0.50 Belgium 0.52 Austria 0.53 Ireland 0.48
18 Latvia 0.51 Estonia 0.52 Ireland 0.56 Spain 0.48
19 France 0.53 Austria 0.53 Belgium 0.57 UK 0.51
20 | UK 0.53 France 0.58 Finland 0.61 Germany 0.51
21 Denmark 0.53 UK 0.58 France 0.62 France 0.52
22 Estonia 0.54 Luxembourg 0.59 Denmark 0.62 Austria 0.56
23 | Germany 0.56 Denmark 0.59 Germany 0.63 Finland 0.58
24 Luxembourg 0.58 Germany 0.59 UK 0.64 Luxembourg 0.60
25 Netherlands 0.58 Finland 0.60 Luxembourg 0.66 Denmark 0.60
26 Finland 0.58 Netherlands 0.61 Netherlands 0.69 Netherlands 0.61
27 Sweden 0.73 Sweden 0.81 Sweden 0.80 Sweden 0.82

Source: Own calculations

However, dealing w1th Euclidean metrlcs probably more “natural” will be averaging not d§° and
1 — d§*, but rather, (d’go) and 1 — (d’gl) This will be the subject of the following section.

4 MEASURE OF SUSTAINABLE DEVELOPMENT BASED ON DISTANCE ON “WORST-BEST” AXIS
According to the previous section, while evaluating a certain country with respect to the level of its sus-
tainable development two aspects should be taken into regard: its distance from the totally worst state and
its dlstance to ideally best state. In the context of Euclidean metrics it would mean averaging (dko) and
1- (dkl) Let us investigate, what such averaging is equivalent to.

Let us take an axis passing points {0} and {1} in D-dimensional space. Let us have in that space any
other point, {x}, fulfilling: 0 < x,, x,, ..., xp < 1. The length of perpendicular projection of vector X on the
line 1, denoted by R, may be obtained as follows (see Figure 2 for illustration in 2D):
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Figure 2 Perpendicular projection of vector Xon

the vector 1 in two dimensions
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Source: Own construction

(d2)? — R? = (d1)? — (VD - R)’, (8)
and

R =D+ (d2)? - (d4)?] / [2vD]. 9)

Dealing with distances rescaled by the maximum
possible distance VD one gets:

- <012 <112

R=[(d9)" +1-(db)]/2 (10)

Thus, averaging (d’g‘))z and 1 — (dﬁl)zis strict-
ly the same as projecting the vector determined by
points {0} and {x} on the line going through points
{0} and {1}.

Having this geometrical interpretation in mind,
let us proceed with ranking countries according to

distance from “worst” ideal point on the “worst-
best” axis. The results are shown in Table 10.

Table 10 Ranks of UE countries with respect to their distance from the “worst” point on the “worst-best” axis

All indicators Without GDP dynamics SDI6 and SDI7 averaged | Without dynamical indicators

Country dist. Country dist. Country dist. Country dist.

1 Hungary 0.26 Poland 0.24 Bulgaria 0.23 Bulgaria 0.09
2 Poland 0.29 Bulgaria 0.25 Poland 0.24 Romania 0.18
3 Bulgaria 0.29 Hungary 0.29 Hungary 0.28 Hungary 0.20
4 Romania 0.38 Romania 0.36 Romania 0.32 Poland 0.21
5 Malta 0.40 Czech Rep. 0.40 Latvia 0.39 Slovakia 0.25
6 Italy 0.40 Slovakia 0.41 Lithuania 0.40 Lithuania 0.30
7 Cyprus 0.40 Malta 0.42 Slovakia 0.41 Latvia 0.32
8 | Czech Rep. 0.41 Cyprus 0.42 Czech Rep. 0.41 Czech Rep. 0.35
9 | Greece 0.42 Slovenia 0.42 Slovenia 0.44 Malta 0.36
10 | Spain 0.42 Lithuania 0.43 Greece 0.48 Greece 0.36
1 Portugal 0.43 Greece 0.43 Portugal 0.49 Slovenia 0.37
12 Slovenia 0.44 Italy 0.45 Italy 0.50 Estonia 0.38
13 Ireland 0.47 Latvia 0.45 Malta 0.50 Cyprus 0.39
14 | Slovakia 0.47 Spain 0.46 Estonia 0.52 Italy 0.40
15 Belgium 0.48 Portugal 0.46 Cyprus 0.52 Belgium 0.42
16 Lithuania 0.49 Ireland 0.50 Spain 0.53 Portugal 0.46
17 Austria 0.50 Belgium 0.52 Austria 0.54 Ireland 0.47
18 Latvia 0.51 Austria 0.53 Ireland 0.56 Spain 0.48
19 France 0.54 Estonia 0.53 Belgium 0.57 UK 0.51
20 UK 0.54 UK 0.59 Finland 0.62 Germany 0.52
21 Denmark 0.54 France 0.59 Denmark 0.63 France 0.52
22 Estonia 0.54 Denmark 0.60 France 0.63 Austria 0.56
23 Germany 0.56 Germany 0.61 Germany 0.64 Finland 0.59
24 Netherlands 0.59 Finland 0.61 UK 0.64 Denmark 0.61
25 Finland 0.59 Luxembourg 0.61 Luxembourg 0.68 Netherlands 0.62
26 Luxembourg 0.59 Netherlands 0.62 Netherlands 0.69 Luxembourg 0.63
27 Sweden 0.77 Sweden 0.85 Sweden 0.84 Sweden 0.86

Source: Own calculations
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5 MEASURE OF SUSTAINABLE DEVELOPMENT BASED ON DISTANCE ON “BAD-GOOD"” AXIS
All methods of ranking described in the previous sections have the same restriction: one has to determine,
which variable is favorable and which one is not, for sustainable development. If we have variables that
define sustainable development then there is no problem with that question. However, often it may be not
so clear. The method used in this section to rank countries according to their level of sustainable develop-
ment is based on the a priori experts’ knowledge. This knowledge, however, relates not to the favorable or
unfavorable character of certain variables, but to the overall result. Namely, it is enough to know, which
country may be regarded as a one that deserves to be called “the best” or at least “good”, and which one is
retarded with respect to sustainable development, that is, “the worst” or at least - “bad”. Such two coun-
tries will establish a certain axis — “bad-good” axis. The coordinates of the remaining countries will be
projected on this axis and the distances from the “bad” country will be calculated. However, it may occur,
that applying this procedure some country or countries will turn out to be worse that the “bad” one, in
the sense, that its distance to the “good” country will be larger than the “bad-good” countries distance.
The country which distance from the “good” one will be the largest will be treated as “the worst” one.
On the other hand, the country, which distance from the “bad” country will be the largest, will be called
“the best” one (Ostasiewicz, 1986). In this section we will “forget” for a moment our knowledge about
indicators, use “experts” method to obtain ranking of the countries and then compare it with results got
in the previous section, while embodying the awareness of indicators’ character.

Table 11 Dependence of ordering of countries on units in which variables were measured, while using variables

with units
Rank SDI2 in EUR/ kg units SDI2 in eurocents / tone units SDI2 solely

1 Bulgaria Bulgaria Bulgaria

2 Romania Romania Romania

3 Poland Estonia Estonia

4 Hungary Latvia Latvia

5 Lithuania Poland Poland

6 Slovakia Czech Rep. Czech Rep.

7 Latvia Lithuania Lithuania

8 Belgium Slovenia Slovenia

9 Czech Rep. Slovakia Slovakia
10 Luxembourg Hungary Hungary
1 Italy Portugal Portugal
12 Estonia Cyprus Cyprus
13 UK Ireland Ireland
14 Germany Finland Finland
15 France Spain Spain
16 Holand Greece Greece
17 Greece Denmark Denmark
18 Slovenia Austria Austria
19 Ireland Belgium Belgium
20 Malta Italy Italy
21 Denmark Germany Germany
22 Austria Sweden Sweden
23 Portugal France France
24 Spain Malta Malta
25 Finland United Kingdom United Kingdom
26 Sweden Netherlands Netherlands
27 Cyprus Luxembourg Luxembourg

Source: Own calculations
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Using this method we have to use normalized data instead of raw data, as in the latter case the results
would depend on the units used to measure a certain quantity. Indeed, let us see the difference in rank-
ings of countries while measuring SDI2 in EUR/ kg or eurocent / tone. The results in Table 11 show, that
the rankings are quite different. It is worth noticing that the second one is identical to the ranking of
countries according to the SDI2 solely (see Table 3). Thus, taking units 10° times smaller acted as if put-
ting 10° weight on this variable, causing the whole data being dominated by it. On the other hand, the
decision, which variables have been treated as favorable and which one as unfavorable does not matter
here, as it does not change the ranking.

The question, how to rescale variables in the context of this method is not a simple one. Let us assume,
that there not exist such a country, that is better than all the others in respect of all variables; and that
there not exist such a country, that is worse than all the others in respect of all variables. If they existed,
it would be the case described in previous section, with this advantage, that points {0} and {1} would not
be “ideal” but real ones. Still, such case is strongly improbable, thus, let us proceed with excluding it in
this section. If we rescale variables like in Table 2, taking as minimum and maximum the least and the
largest values amongst data, the vector X; — Xz will consists from different values as its components.
Let us assume, that there exist such a variable that its value for “good” country is strictly the same as its
value for “bad” country. In such case this variable falls out of the analysis and the countries with favor-
able value of this particular variable are undervalued. Figure 3 pictures a 2D example. Countries A and
B are projected to the same point, although their properties in the dimension, in which coordinates of
“bad” and “good” countries are these same, are apparently different. What follows, such a rescaling still
put weight on particular variables; the weight is the larger, the larger is the difference of values of this
variable for “good” and “bad” countries.

The opposite idea of rescaling: taking
Figure 3 Falling out of analysis these variables, which values value of “bad” country as minimum and
for “bad” and “good” countries are equal value of “good” country as maximum (all
components of the vector Xz — ¥z will
be equal to 1), arises strictly opposite
problem. There arises weights, which are
the larger the smaller difference of values
of a certain variable between “good” and
“bad” country.

Still another problem arises when we

"good" have to choose a “good” country and a

M “bad” one. Even if we can trust our ex-
pert that he / she will choose properly,
v and even if “good” country will be the
! A counmy best one, and “bad” will be the worst one,
Source: Own construction there still may occur serious misleading
biases, if the best country is not better

than the worst country in respect of all variables. Let us assume, that “good” country is better than the
“bad” one in respect of all but one variable. Thus, vector X; — X will point at the desirable direction in
respect of all but this one dimension. What follows, the country which strong point resides in the favor-
able value of this particular variable will be treated very “unjust’, as its strongest in fact point will become
its strongest weakness; and the more favorable value of this variable the worse rank this country will get.

In order to deal with all mentioned above difficulties let us rank countries with both kinds of rescal-
ing and with two different set of variables. The scaling performed by taking the least value amongst data
as minimum and the largest as a maximum will be abbreviated in what follows as Scalingl (S1), and the
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scaling performed by taking the value of “bad” country as the minimum and the value of “good” coun-
try as a maximum by Scaling2 (S2). Whole set of variables will be denoted by Variables1 (V1) and set of
variables without these of relative character by Variables2 (V2). Such choice of the second set of variables
is dictated by the last problem mentioned in the previous paragraphs, that is, the problem with finding
such a pair of countries that the “good” one is better in respect of all variables than the “bad” one. If we
presume, that the growth of GDP is favorable and dynamics of greenhouse gases emissions and use of en-
ergy relative to GDP are unfavorable, it occurs, that even Sweden, that wins all rankings performed above,
has less favorable values of SDI1 and SDI6 than Bulgaria, which often appears as the worst country in EU.

S1V1case

First, let us examine ranking of countries imposed by projecting all nine coordinates on “bad-good”
axis, with variables scaled by the first described above method. Despite the fact, that “the best” Sweden
is not “better” than three the worst (due to rankings in previous sections) countries (Bulgaria, Poland,
Hungary) in respect to all variables, there exist six pairs of countries that fulfil this condition. These are:
Estonia and Bulgaria (Bu-E), Lithuania and Bulgaria (Bu-Li), Sweden and Denmark (D-S), Germany and
Hungary (H-G), France and Italy (I-Fr) and Finland and Portugal (P-F). (There exists also the seventh
one, Sweden and Portugal, where Sweden is better or equal to Portugal in respect of all variables: we ex-
clude this pair from our analysis because of impossibility to rescale the case in the S2 way, what we will
be prompted to do for comparison of results). Thus we obtain six rankings with distances of particular
countries from the first (“worst”) one. Spearman rank correlations between different rankings are placed
in Table 12 below diagonal, while Pearson correlation coeflicients also in the same table, above diagonal.
One can see, that these values are quite large, no less than 0.47 (Spearman) and 0.66 (Pearson correlation).

Table 12 Spearman rank (below diagonal, normal font) and Pearson (above diagonal, italics) correlations
between orderings obtained by different choices of “bad” and “good” countries (S1V1case)

Bu-E Bu-Li D-S H-G I-Fr P-F
Bu-E 1 0.816861 0.86919 0.922976 0.886461 0.743297
Bu-Li 0.575702 1 0.718511 0.659511 0.797197 0.869104
D-S 0.849206 0.593407 1 0.862284 0.917956 0.840779
H-G 0.893773 0.466422 0.737485 1 0.916693 0.722551
I-Fr 0.815629 0.767399 0.794872 0.842491 1 0.924664
P-F 0.582418 0.899878 0.69475 0.535409 0.998462 1

Source: Own calculations

However, if we take axis determined by countries, which are at first glance in clear relation worse-
better, but some indicators of “better” country has less favorable values than those of “worse” country,
the coefficient may obtain such small values as 0.10 (0.05) of Pearson (Spearman) correlations, while
comparing rankings appointed by axis “Romania-Belgium” and “Portugal-Finland”, or 0.39 (0.38) of
Pearson (Spearman) correlations, comparing rankings of “Bulgaria-Luxembourg” and “Denmark-Sweden”
axes.

Then, let us compare rankings obtained here with the one determined by projecting coordinates of
countries on the “worst-best” axis (passing and points, see Table 10, first column). Correlations be-
tween the latter and six different rankings obtained by different pairs of “bad” and “good” countries, are
contained in Table 13. The last row containes correlations between “worst-best” ranking and averaged
results of six rankings obtained in this section. As weights put on particular variables depend on differ-
ences between “good” and “bad” country, thus they depend on the choice of these countries. One may
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expect, that averaging over some number of rankings will lead toward convergence of ranking countries.
Indeed, correlation between averaged results and “worst-best” ranking have greater values than the great-

est of individual correlations.

Table 13 Correlations between “worst-best” ordering and six orderings obtained by different choices of “bad”

and “good” countries (S1V1 case)

Results from ”wo:';itt—: est” axis method Pearson correlation Spearman correlation

Bu-E 0.867508 0.760684

Bu-Li 0.865563 0.84127

D-S 0.891673 0.799145

H-G 0.866789 0.752747

I-Fr 0.963081 0.935897

P-F 0.930545 0.888278

averaged 0.966085 0.943223

Source: Own calculations

S2V1case

Now, let us examine, whether the second kind or rescaling variables will change obtained results. It may
be seen at a first glance, that these results are much more diversified, while taking different pairs of coun-
tries. Table 14 shows Pearson and Spearman correlations between each pair, and some of them are even
negative. Spearman rank correlations between six different rankings and ranking determined by ideal
“worst-best” axis can also obtained as small vales as 0.1. However, Spearman correlation between aver-
aged ranks and “worst-best” ranks has much larger value, 0.90 (see Table 15). It seems, that discrepancies
of rankings cancel out one another, tending to the ranking of “worst-best” axis. Still, this correlation is
worse that correlation with “worst-best” ranking obtained with the former method of scaling.

Table 14 Spearman rank (below diagonal, normal font) and Pearson (above diagonal, italics) correlations

between orderings obtained by different choices of “bad” and “good” countries (S2V1case)

Bu-E Bu-Li D-S H-G I-Fr P-F
Bu-E 1 0.230366 0.748422 0.543692 0.447433 0.303369
Bu-Li 0.076313 1 0.576669 -0.11878 0.936355 0.963217
D-S 0.745421 0.483516 1 0.62824 0.760821 0.643899
H-G 0.557387 -0.28083 0.541514 1 0.057643 -0.08958
I-Fr 0.409035 0.887057 0.765568 0.051282 1 0.975404
P-F 0.125153 0.971306 0.551893 -0.20024 0.92735 1

Source: Own calculations

Table 15 Correlations between “worst-best” ordering and six orderings obtained by different choices of “bad”
and “good” countries (S2V1 case)

Results from wors't—best axis Bu-E Bu-Li D-S H-G I-Fr P-F Averaged
method with
Spearman correlation 0.5159 0.8126 0.8083 0.1044 0.9512 0.8449 0.8987

Source: Own calculations
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S$152 comparison

As it was stated above, S1 scaling puts the larger weight on a certain variable the larger difference of values
of this variable between “good” and “bad” country. On the other hand, S2 scaling put the larger weight
the smaller difference between values of a variable. Averaging over some set of rankings and distances
is expected to result in canceling out overestimation and underestimation of the influence of a given
variable. Indeed, as was shown in previous paragraphs, such averaged results both in S1 and in S2 cases
better correlate with ideal “worst-best” axis results. Now let us check whether averaging not over some
set of results within S1 / S2 scaling but rather over S1 and S2 results will lead to rankings that will be in
better agreement with “worst-best” axis results. Table 16 presents Pearson and Spearman correlations for
rankings obtained by averaging (geometric mean) distances resulting from S1 and S2 scaling. One can
see, that these correlations are indeed larger than correlations obtained within both S1 and S2 scaling.

Table 16 Correlations between “worst-best” ordering and six orderings obtained by different choices of “bad”
and “good” countries (geometric mean of S1 and S2 scaling, V1 case)

Results from “worst-best” axis method with Pearson correlation Spearman correlation
Bu-E 0.887909 0.885226
Bu-Li 0.973164 0.964591
D-S 0.931021 0.937118
H-G 0.840714 0.882784
I-Fr 0.988949 0.977411
P-F 0.989428 0.976190

Source: Own calculations

S$1V2 case

Let us proceed to the case of reduced set of variables, that is, without relative ones. Here we use the first
method of scaling, which has proved to be more self-consistent and converging toward “worst-best”
axis method. Again, we will use these pairs of countries, which are in the same relation worse-better in
regard to all non-relative six variables. Such pairs are much more numerous than in the case of all nine
variables, as there are 55 of them (59, including those pairs, for which some variables have the same
value). They will not be listed here. Nor will we put here correlations between individual pairs of them.
Pearson and Spearman correlations between different pairs and “worst-best” result are pictured in Fig-
ure 4. As for Pearson correlation the minimum value equals 0.801, maximum value 0.998, with average
value equal to 0.947. Minimum value of Spearman rank correlation is 0.700, the maximum value 0.995,
and the average value equal to 0.940.

Figure 4 Pearson and Spearman correlations between individual “bad-good” orderings and “worst-best” one
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If we average all 55 results for all different pairs of “bad” and “good” countries, the Pearson and Spear-
man correlations will be equal to 0.997 and 0.992 respectively. This is a bit worse result than the best
one of set of correlations for individual countries but much better than the average one (see Table 17).

Table 17 Correlations for individual and averaged orderings, S1V2 case

Pearson Spearman
Worst 0.801 0.700
Individual results Best 0.998 0.995
Average 0.947 0.940
Averaged result 0.998 0.992

Source: Own calculations

The procedure of averaging seems to be a converging one. We have divided all results into randomly
chosen 27 and 28-elements sets, and averaged distances within each set. The Pearson correlations equal
to 0.997 and 0.996. Moreover, averaging distances of six worst results (those, for which Pearson correla-
tion was less than 0.9) we got correlation equal to 0.948. Thus, averaging of rankings obtained by differ-
ent choices of “bad” and “good” countries one gets ranking that converges to the ranking obtained by
fixing ideal “worst-best” axis. The importance of this phenomenon lies in the fact, that using method of
designing “bad” and “good” country one has not to know which variable is in fact favorable and which
one is not. Contrary, this knowledge is essential while settling ideal “worst” and “best” point.

52V2 case

Although we have already seen, that S2 scaling behaves much worse than S1 one (in the sense of self-
converging) we investigate here this case for comparison purpose and to show the possibility of averag-
ing S1 and S2 scaling. Indeed, both Spearman and Pearson correlations have worse values for S2 case (as
compared with SI case, see Figure 5).

Figure 5 Pearson and Spearman correlations between individual “bad-good” orderings and “worst-best” one
for S2 and S1 cases
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Source: Own construction
The averaged value of Pearson correlations between S2 rankings and ideal “worst-best” case for the

whole set of 55 values equals to 0.892 (compare the value 0.947 for S1 case — 6% worse). However, after
averaging results the Pearson correlation rises to 0.987 (as compared with 0.998 in S1 case — 1% worse).
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Thus, averaging causes lessening the advantage of S1 scaling from 6 to 1 percent of correlation value. As
for Spearman correlation, average value of 55 correlations equals to 0.880 (6% worse that the value 0.940
of S1 case), but after averaging it rises to 0.982, what means diminishing the advantage of S1 scaling to
1% of 0.992 value in S1 case. The best, worst, averaged correlations and correlations after averaging are
collected for S2V2 case in Table 18.

Table 18 Correlations for individual and averaged orderings, S2V2 case

Pearson Spearman
Worst 0.500 0.261
Individual results Best 0.995 0.990
Average 0.892 0.880
Averaged result 0.987 0.982

Source: Own calculations

Although averaging results causes convergence of S2 results toward ideal “worst-best” results, they are
still worse than S1 results. Let us argue that there is another potential benefit of using S2 scaling method.
While having many pairs of “bad” and “good” countries the most efficient strategy to establish the rank-
ing seems to be averaging rankings resulting from S1 scaling method. However, if our “expert” is not
able to suggest numerous enough set of such pairs, the method cannot be applied. It seems, that in such
case the use of both S1 and S2 scaling may be helpful. Let us compare the following results: For a given
choice of “bad” and “good” country let us calculate correlations of S1 scaling result with ideal “worst-
best” one; S2 scaling result with ideal “worst-best” one; averaged value of the two mentioned above and
correlation of averaged S1-S2 result (taking geometric mean of each pair of distances) with ideal “worst-
best” one. Figures 6 and 7 show obtained results. Figure 6 presents dependences of averaged S1 and S2
correlations versus correlations of averaged results. It occurs, that all points lie above solid y = x line,
that is, all correlations for averaged results are better than averaged value of the two, calculated accord-
ing to S1 and S2 scaling. However, it is not so profitable, as it may occur, as the smaller value of S1 and
S2 correlations lowers the averaged correlation. Thus, we check how the correlations of averaged results
are related to the better of two S1 and S2 values of correlations. This is pictured in Figure 7. One can see,
that most of points lie above y = x line. Thus, in most cases, taking into regard both of S1 and S2 scaling
improve results (as if claiming to obtain ideal “worst-best” ranking). However, in about 10%, averaging
results causes their receding from “worst-best” ranking.

Figure 6 Correlations of averaged S1 and S2 results versus averaged value of correlations for S1 and S2 case
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Figure 7 Correlations of averaged S1 and S2 results versus averaged value of correlations for S1 and S2 case
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6 DISCUSSION
In previous sections we have used a few methods of ranking EU countries according to their level of sus-
tainable development. Let us compare results of three of them, namely: averaged rank method (AR), Man-
hattan distance from the ideal worst point method (MD) and a distance on “worst-best” axis method (ED).
From Tables 19-22 it may be seen, that methods MD and ED gives exactly the same results for three
cases, excluding the case of averaging variables SDI6 and SDI7. Spearman correlations between AR rank-
ing and the two others equal to 0.944 (all variables); 0.943 (all but the first variable); 0.960 and 0.962
(averaged variables SDI6 and SDI7); 0.966 (without a variables). Thus the last set of variables ensures the
most consistent results while using various methods of ranking.

Table 19 Ranks of countries with respect to all variables

Ranks according to

AR MD ED
Austria 21 17 17
Belgium 19 15 15
Bulgaria 3 3 3
Cyprus 9.5 7 7
Czech Rep. 1 8 8
Denmark 20 21 21
Estonia 22 22 22
Finland 26 25 25
France 24 19 19
Germany 25 23 23
Greece 7 9 9
Hungary 1 1 1
Ireland 13 13 13
Italy 4 6 6
Latvia 16 18 18
Lithuania 15 16 16
Luxembourg 17.5 26 26
Malta 6 5 5
Netherlands 23 24 24
Poland 2 2 2
Portugal 8 1 1
Romania 5 4 4
Slovakia 14 14 14
Slovenia 12 12 12
Spain 9.5 10 10
Sweden 27 27 27
UK 17.5 20 20

Source: Own calculations
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Table 20 Ranks of countries with respect to all variables but the first one

Ranks according to

AR MD ED
Austria 21 18 18
Belgium 19 17 17
Bulgaria 3 2 2
Cyprus 11 8 8
Czech Rep. 7,5 5 5
Denmark 22 22 22
Estonia 18 19 19
Finland 24 24 24
France 25 21 21
Germany 26 23 23
Greece 5 11 11
Hungary 2 3 3
Ireland 15 16 16
Italy 13 12 12
Latvia 12 13 13
Lithuania 10 10 10
Luxembourg 17 25 25
Malta 6 7 7
Netherlands 23 26 26
Poland 1 1 1
Portugal 14 15 15
Romania 4 4 4
Slovakia 9 6 6
Slovenia 7,5 9 9
Spain 16 14 14
Sweden 27 27 27
UK 20 20 20

Source: Own calculations
Table 21 Ranks of countries with respect to all variables but the first one, SDI6 and SDI7 averaged
Ranks according to

AR MD ED
Austria 19 17 17
Belgium 20 19 19
Bulgaria 2 1 1
Cyprus 14 14 15
Czech Rep. 8 5 8
Denmark 22 20 21
Estonia 17 16 14
Finland 24 22 20
France 25 21 22
Germany 26 24 23
Greece 10 10 10
Hungary 3 3 3
Ireland 15.5 18 18
Italy 12 12 12
Latvia 5 8 5
Lithuania 6 7 6
Luxembourg 18 25 25
Malta 13 Ih 13
Netherlands 23 26 26
Poland 1 2 2
Portugal 1 13 11
Romania 4 4 4
Slovakia 7 6 7
Slovenia 9 9 9
Spain 155 15 16
Sweden 27 27 27
UK 21 23 24

Source: Own calculations
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Table 22 Ranks of countries with respect to variables without dynamical ones

Ranks according to

AR MD ED
Austria 19 17 17
Belgium 20 19 19
Bulgaria 2 1 1
Cyprus 14 14 15
Czech Rep. 8 5 8
Denmark 22 20 21
Estonia 17 16 14
Finland 24 22 20
France 25 21 22
Germany 26 24 23
Greece 10 10 10
Hungary 3 3 3
Ireland 15.5 18 18
Italy 12 12 12
Latvia 5 8 5
Lithuania 6 7 6
Luxembourg 18 25 25
Malta 13 1 13
Netherlands 23 26 26
Poland 1 2 2
Portugal 1 13 1
Romania 4
Slovakia 7 6 7
Slovenia 9 9 9
Spain 15.5 15 16
Sweden 27 27 27
UK 21 23 24

Source: Own calculations

Now, let us appoint “absolute winners” and “absolute losers”, defined as these countries, which are in
the first / last five countries in rankings based on all methods used and all sets of variables included. The
very first of absolute winners is Sweden, as it is the best country according to all methods of ranking.
Besides Sweden, also Netherlands are among first five in all possible rankings. As for the worst ones, four
countries: Hungary, Poland, Bulgaria and Romania appear repeatedly among worst five. Table 23 shows
the differences between averaged ranks and averaged (and normalized) values for set of best (Sweden,
Netherlands) and worst (Hungary, Poland, Bulgaria, Romania) countries. It occurs, that for SDI1 and
SDI6 these differences are negative, that is, suggesting advantage of the second set of countries. It may
be concluded, that these two variables are probably not the best indicators of sustainable development.
Note, that both of them have relative character. The third relative variable, SDIS, is characterized by a
comparatively small advantage of best over worst countries. However, removing it from analysis would
be a controversial step, as its logical consequence would be removal also SDI7 variable, characterized by
even smaller advantage. Yet, SDI7 denotes the share of renewable energy in energy consumption, and it
seems to be one of essential indicators of sustainable development. As for Czech Republic, it ranks from
171 to 22", Tt is always better then four above mentioned worst countries and is in the midst of ranking
for co-called post-communist countries. According to ranking excluding relative variables, which seems
most preferably one, Czech Republic has 17" to 19" rank, according to various methods.
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Table 23 Differences between averaged ranks and averaged values for set of best and worst countries

Difference between SDI1 SDI2 SDI3 sDl4 SDI5 SDI6 sDI7 sDI8 SDI9
averaged:

Ranks -5.00 19.50 23.50 14.00 17.00 -7.50 2.00 8.25 22.00

Values -0.24 00.45 00.59 00.57 00.60 -0.15 030 033 00.91

Source: Own calculations

SUMMARY AND CONCLUSIONS

In this paper we were trying to rank European Union countries according to the level of their sustainable
development. The task in not straightforward, as there exist many indicators of sustainable development,
each of which may have units completely different from the others, and different impact (weight) on the
generally perceived sustainable development. We have chosen here nine main indicators, representing dif-
ferent groups of indicators, for which data for 2007 year was available. We have decided also not to make
a differs among various indicators as regarding their impact on SD, thus to take all of them with equal
weight. We have normalized these variables, taking the range of variability of each one as the range of it.

Using different methods we have ranking countries of EU. The simplest method relies on joint (or av-
eraged) ranks in respect to all indicators. Another method ranks countries according to their distances
from ideal “worst” and “best” points. The advantage of Manhattan distance is that ranking established by
distances of the countries from the worst point is the same as the ranking obtained by counting distances
of the countries to the best point. That is not, however, in the case of Euclidean distance. As ranking
determined by distance from worst point may be different from ranking with regard to distance to the
best point, we have decided to average this two distances. It appears, that such procedure is equivalent
to calculating the distance from the worst point of the perpendicular projection on the axis designed by
worst and best points.

Although some of SD indicators may be questionable, it seems easy to establish worst and best points
in this case, as by definition sustainable development indicators should indicate the level of sustainable
development. However, in cases when we cannot appoint ideal points (for example, if we do not know,
which variable is favorable and which one is not) we can use a “good-bad” point method. Using data,
we have shown, that averaging over a few such axes we get results converging to “worst-best” method.
Moreover, we have shown, that in most cases one can obtain good results with averaging over two kinds
of scaling methods, what may be helpful if we have not many “good-bad” axis at hand.

All rankings appointed Sweden as an absolute “winner”, as this country occurs as the best one no
matter which method of ranking is used. Also, Netherland are always one of the best five countries. On
the other hand, four countries, namely, Hungary, Poland, Bulgaria and Romania appears repeatedly as
one of the worst five countries (in varying order). Czech Republic is always within third best quarter.
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of Corporate Social
Responsibility in Food Industry
in the Slovak Republic
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Abstract

The aim of the paper analyses the complexity of term corporate social responsibility from historical and present
points of view, to deal with individual principles of corporate social responsibility and to map out the present
situation in Slovakia. The object of practical part was to analyse the implementation of principles of corporate
social responsibility in food industry. The main part is focused on the evaluation of the survey of corporate
social responsibility conducted among companies in Slovakia.

Keywords JEL code
Company and its environment, corporate social responsibility, stakeholder, Cronbach alpha (83,121
coefficient

INTRODUCTION

In recent years, the philosophy of socially responsible business has shown more and more awareness and
interest in the company and business. It contributes significantly to the changes in society related to glo-
balization, which brings new challenges for businesses. The pace of change is gaining ever greater speed
and causes inequality in social, economic and environmental areas between regions. In this process of
change an important role is assigned to businesses and therefore the issue of corporate social responsi-
bility becomes a topical issue. The public, represented by governments, international organizations and
NGOs, hoped to change the orientation of firms from short-term goals to long-term goals, motivate them
to promote sustainable development, to increase the awareness and consideration of the consequences
of their impacts on society. Corporate Social Responsibility provides a systematic concept that facilitates
an integration of environmental, social, economic and ethical criteria into management strategies and
decisions in companies. The philosophy allows you to reduce waste production, energy consumption,
costs, strengthen brand value of the company and to ensure a higher quality of life.

! Department of Statistics and Operations Research, Faculty of Economics and Management, Slovak University of Agri-
culture, Tr. A.Hlinku 2, 949 01 Nitra, Slovak Republic. E-mail: renata.prokeinova@uniag.sk.
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1 BIBLIOGRAPHY

1.1 Corporate social responsibility

One of the most frequently asked questions which are similar also for all individuals and organisations
dealing with CSR issues is the obvious — just what does ,Corporate Social Responsibility mean anyway? Is
it a stalking horse for an anti-corporate agenda? Something which, like original sin, you can never escape?

Different organisations have framed different definitions - although there is a considerable common
ground between them. Mallen Baker (2004) offers the definition that CSR is about how companies man-
age the business processes to produce an overall positive impact on society.

Take the following illustration.

Companies need to respond to two aspects of their operations. 1. The quality of their management —
both in terms of people and processes (the in-
ner circle). 2. The nature and quantity of their
impact on society in various areas.

Outside stakeholders show an increasing
interest in the activity of the company. Most

Figure 1 lllustration of the Corporate Social Responsibility

'Y'ﬂe Business in Soc;eg/

look at the outer circle — what the company
has actually done, good or bad, in terms of its
products and services, in terms of its impact

on the environment and on local communi-
ties, or how it treats and develops its work-
force. Among various stakeholders especially
financial analysts focus inreasingly - as well
as past financial performance - on the quality
of management as an indicator of presumable
future performance.

The World Business Council for Sustainable

%, ‘ Ir'npacl -:)n i Q-S*Q Development in its publication Making Good
% A f Soclety G ;»"-‘\ Business Sense by Lord Holme and Richard
\/_\._.5..'"" Degsmby  Watts, used the following definition: ,,Cor-

Uze freehy

porate Social Responsibility is the continuing
commitment by business to behave ethically
and contribute to economic development while
improving the quality of life of the workforce and their families as well as of the local community and so-
ciety at large.“

Traditionally, in the United States, CSR has been defined much more in terms of a philanphropic
model. Companies make profits, unhindered except by fulfilling their duty to pay taxes. Then, they al-
locate a certain share of the profits to charitable causes. It is seen as tainting the act for the company to
receive any benefit from the giving.

The European model is much more focused on operating the core business in socially responsible
way, complemented by investment in communities for solid business case reasons. Social responsibility
becomes an integral part of the wealth creation process — which if managed properly should enhance the
competitiveness of business and maximise the value of wealth creation to society.

When times get hard, there is the incentive to practice CSR more and better - if it is a philanphropic
exercise which is peripheral to the main business, it will always be the first thing to go when push comes
to shove.

But as with any process based on the collective activities of communities of human beings (as compa-
nies are) there is no ,one size fits all’ In different countries, there will be different priorities, and values

Source: www.mallenbaker.net
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that will shape how business act. And even the observations above are changing over time. The US has
growing numbers of people looking towards core business issues.

CSR definition used by Business for Social Responsibility is: Operating a business in a manner that
meets or exceeds the ethical, legal, commercial and public expectations that society has of business.

On the other hand, the European Commission hedges its bets with two definitions wrapped into one:
A concept whereby companies decide voluntarily to contribute to a better society and a cleaner envi-
ronment. A concept whereby companies integrate social and environmental concerns in their business
operations and in their interaction with their stakeholders on a voluntary basis.

When you review each of these, they broadly agree that the definition now focuses on the impact of
how you manage your core business. Some go further than others in prescribing how far companies go
beyond managing their own impact on the area of performance specifically outside that focus to make
a contribution to the achievement of broader societal goals. It is a key difference, when many busi-
ness leaders feel that their companies are ill equipped to pursue broaders societal goals, and activists
argue that companies have no democratic legitimacy to take such roles. That particular debate will
continue.

1.2 The development of the corporate social responsibility (CSR) in Slovakia

The concept of CSR in Slovakia began to emerge in the second half of the 90°s, when the Slovak economy
has undergone the reform and began the process of integration into European and North Atlantic eco-
nomic, political and security structures. At that time, the number of investors brought from their coun-
tries trade policy guidelines and principles of corporate social responsibility as part of their business.

Lukni¢ (1994), who was the author of the first Slovak publication dedicated to issues of business eth-
ics argues that corporate social responsibility, is considered a ,,social contract between businesses and
communities in which they operate entrepreneurship’s difference operators® In his view, a manager is
parceived as principal of the company, liable to the consumer. Manager there represents responsibility
to employees, shareholders, but also the public as well as the environment. In 1995, Slovakia introduced
a certified Environmental Management System (EMS) according to international standard ISO 14001.
Application of EMS in Slovakia was confirmed by foreign accredited certification agency. Two years later,
the products at our market was first labelled as ,,Environmentally friendly products“ under the National
Program evaluation of environmentally friendly products.

In 2005, the first Slovak publication on the CSR, ,Corporate Social Responsibility: An overview of
the basic principles and examples was published. This work offered the definition of benefits of corpo-
rate social responsibility for each interesting group. In this work the contribution of CSR to the public
especially in social cohesion, harmonization of public policy objectives with the objectives of businesses
and nonprofit organizations, public education, reduced unemployment, a greater number of stable com-
panies that are able to stay on the market, phase out the regulatory requirements, increasing customer
satisfaction, creation of new markets, improving the reputation of companies cutting costs, benefits, and
many other innovations were indentified. The company’s responsible business brings several benefits: it
allows for risk management, helping to increase profits, costs reduction, support of innovation, helping
companies to maintain legitimacy, helping to build trust and brand, enabling better management of hu-
man resources and for attracting investors.

Smrekovd a Palovicovd (1994) in their work point out the fact that ,,business in free market conditions
is particularly focused on efforts to maximize profits.“ They deal with the question of whether morality
has no chance in such conditions. In purely economic terms a measure of business success is considered
efficiency, profits and profitability and moral requirements seem to be inappropriate. Costs of implement-
ing and maintaining the CSR are in this sense regarded as additional to be from a purely economic way
of thinking excluded. Remisova (2004) states that profits should not be the only priority for business.
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Managers should strive for other achievements, not only in respect of the company as a whole but also
at the level of social policy towards the emloyees and in many other aspects.

Remi$ova (2011) even argues that if a company is in a situation where there is a conflict between eth-
ics and profit, it should prefer ethics to profit from the viewpoint of ethical rationality. The company has
always maintained so as to not infringe positive relationships with stakeholders, because the company
is not alone in society, but is intertwined with a variety of links with internal and external stakeholders.

The aim of this paper is based on information available to analyze social responsibility of businesses
operating on the Slovak market in the food industry. The focus is placed mainly on companies” access
to different areas of the CSR, assessment of their involvement and detailed analysis of the differences
between the approaches taken by companies.

2 METHODS

To obtain data on corporate social responsibility in Slovakia a questionnaire survey was conducted.
Interviewed enterprises were operating in the food industry in Slovakia. The preparation of the ques-
tionnaire was preceded by the study of the field of accessible, particularly foreign literature, but not least
it was supplemented by the information obtained from Internet sources and expert articles devoted to
this subject.

The questionnaire consists of two main parts, first part consists of the identification of issues and the
second part is divided into three groups of questions focused on different areas of the CSR. Before the
polling was conducted a pre-test on a sample of ten respondents, the questionnaire was subsequently
modified. In this paper we will analyse only one part of questionnaire policy towards community.

The questionnaire has a lot of scaling issues (Likert scales), because we have to evaluate the reliability
analysis of scales used. For the calculation of internal consistency we used Cronbach alpha coefficient
which was calculated as follows:

K K o2
— 1- i=1"y;
“Tk-1 ( oz ) (1)

where K is the number of items in the scale, 0.2 variance of the observed total test score and g%; repre-
sents the deviation of the i-th component of the current sample of individuals. The rating scale is based

on examining correlations between individual items (measurements) in relation to the variability of
items (Reynaldo, 1999).

Commonly accepted rule for a description of the internal consistency Cronbach alpha coefficient by
the following:

The results obtained from the

Table 1 Values of Cronbach alpha coeficient ; )
questionnaires were properly

Cronbach alpha coefficient internal c<:|l1$|stency prepared and evaluated with
a=09 excellent
09> a> 0.8 good the help of software MS Word,
08>a=07 acceptable MS Excel and SAS. With them
07>a=06 debatable were results transformed in text
0.6>a=>0.5 bad . .
055 a unacceptable and graphic form to clarify the

reason of the facts.
Source: Tull Donald (1990)

3 RESULTS
3.1 The structure of the companies involved in querying

Our survey on CSR in the food business in Slovakia has involved with 30 companies, among which were
represented as small and medium-sized and large enterprises. The questionnaire was prepared to answer
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most small businesses with less than 15 employees (33.33%). They were followed by large companies
with more than 51 employees (30.00%) and whose work has significantly impinged on the environment
and the community in which they operate. Smaller businesses are represented by less than 50 employ-
ees (23.33%) and lowest proportion were
companies with less than 30 workers (13.33%).

Using the chi square test of good com-
pliance, in determining the HO hypothesis,
which asserts that the sample is representa-
tive at the level of significance alpha 0.05, we
conclude that HO thus do not reject that our
sample is representative at the significance
level alpha 0.05 and therefore results obtained
from our questionnaire have statistical sig-
nificance.

Most companies that participated in the
survey, operate in Bratislava region (20%), fol-
lowed by enterprises from Trencin (13.33%) Source: Own calculation
and Presov (13.33%). Equal representations
in the form of 10% of businesses have Nitra, Zilina and Banskd Bystrica district. The smallest firms have
representation from the Kosice region (6.67%) and companies that have branches of their companies in
various regions of Slovakia.

Figure 2 Number of employees

Figure 3 County companies’ activity

Slovakia | 667%

Kogice dist. \ 6.67%

Trnava dist. 10.00%

Banska Bystrica dist. \ 10.00%

Zilina dist. | 10.00%

Nitra dist. | 10.00%

Presov dist. | 1333%

Trencin dist. | 13.33%

Bratislava dist. | 20.00%

0 5 10 15 20 25

Source: Own calculation

More than 80% of the companies that responded to the questionnaire, has been operating for over 10
years. These are companies that have built up a stable market position and built a positive relationship
with their customers and suppliers. Their long-term successful operation is largely associated with cus-
tomer loyalty. Only 17% of companies operating in the market less than 10 years, of which only 3% of
the companies that participated in the survey are the market ,,newcomers® and not look back on more
than one year activities.
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Figure 4 Duration of company'’s activity in Figure 5 Cooperation with foreign buyers and
the market suppliers
less as year lessas 5 year
6.67%
lessas 10
years
6.67%
more than 10

Source: Own calculation Source: Own calculation

67% of surveyed companies have suppliers from abroad. The same percentage also has companies’
customers from abroad, while the rest of the companies (33%) are business partners only in the country.

Based on Chi-square test square contingency we investigated whether the partnership with suppliers
from abroad is directly related to the company size. Established hypothesis argued that there is no de-
monstrable difference between the size of the company and whether their business partners are beyond
the borders of Slovakia. We conclude that there is no demonstrable relationship between enterprise size
and their partnerships with suppliers from abroad.

Therefore, we can say that foreign suppliers are both large companies and small businesses that par-
ticipated in the survey. Similar results were obtained for the customers, because the answers to these
two questions are different.

3.2 Policy towards community

If a company wants to build a positive perception in the area of its operation, it should seek closer contact
with its surroundings. The more a company will do for your community, the better perception it will re-
ceive from a given community. One way how to contribute to the development of the community is the
manner how the company operates a shop in the area. This company provides sales to other businesses
that are located in the vicinity and thus reduces the costs associated with transportation.

This fact is known to most of the observed companies, while only 67% of companies are trying to buy
the site of operation. The remaining 33% of shops in your area are seeking the site only in part which
may be due to the limited capabilities of poten-
tial suppliers operating in the area of companies.

The company can develop the local commu-
nity by providing education and job training for
future graduates, who may later become valuable
employees of their company. 34% of compa-
nies have opportunity to gain younger prospec-
tive employees aware of their surroundings and
therefore provides the opportunity to practice
any job training. 33% of the companies provide
for future graduates of such an opportunity only
partially, 3% of companies know the following
question and answer portion of the remaining
Source: Own calculation companies (30%) does not provide these options.

Figure 6 Efforts to shopping at the site of the company

___.-f""i:-l-q;rtially
33%
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Valuable contribution of the company is Figure 7 Providing education and practice
undoubtedly mainly donations and financial opportunities for future graduates
assistance to organizations that decide to sup-
port from its surroundings. A positive finding is
that 60% of companies provide regular financial
support to projects and local community Activ-
ity ends. Most companies under survey provide
support and assistance to children‘s homes,
kindergartens and primary schools involved ~ Idontknow

in the project a good angel, promoting sports 3% h

Partially
33%

and cultural events in the region and develop

many other activities to support the entities of

their environment. Source: Own calculation
Almost % of companies perform similar ac-

tivities in part, the most dedicated donations to raffles for balls or other cultural events. 3% of companies

cannot answer this question and 14% in any of the options support the local community does not pay.

Figure 8 Providing regular financial support for Figure 9 Information of surrounding about the
community development effects of activities on a social environment

I dont know
3%

Partially.
17% |
 Partially
L 23%
N

| ™

.\-

Source: Own calculation Source: Own calculation

The information about implications for social work and business environment should also be interested
in surroundings. These data reveal other players from around and form a view about how the company
approaches the observed areas.

Nearly half of companies (46%) do not provide the information of this nature. Only 17% of companies
inform their surroundings on the effects of their activities on social environment. This applies mainly
to companies that provide internship opportunities and job training for people from the neighborhood.

The same proportion of companies provides the information of this nature only in part, to some extent

and 20% could not answer the question.

Our aim was to determine whether

Table 2 Result of the Cornbach alpha coeficient individual responses, preferences can
Cronbach Coefficient Alpha be considered reliable and whether the

Variables Alpha research findings are relevant in their

entirety. Accuracy can be divided into

Raw o7 two dimensions: validity and reliabil-

Standardized 06 ity. Validity is a match between what

Source: Own calculation we want to measure and what we mea-
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sured. Reliability is the reliability with which an instrument measures what is measured. The tool can be
reliable but may not be valid. It cannot be valid without the sound.

With Cronbach alpha coefficient, we found sufficient internal consistency scale (alpha = 0.7) between
the questions focused on the company policy to the community.

4 DISCUSSION

In recent years, the philosophy of socially responsible business gets more and more awareness and in-
terest in the company and business. It significantly contributes to the changes in society related to glo-
balization, which brings new challenges for businesses. The pace of change is gaining ever greater speed
and causes inequality in social, economic and environmental areas, between regions. In this process of
change plays an important role businesses and therefore comes to the fore the issue of corporate social
responsibility. The public, represented by governments, international organizations and NGOs, hoped
to change the orientation of firms in short-term goals for long-term goals, motivates them to promote
sustainable development, to the awareness and consideration of the consequences of their actions on
society. Corporate Social Responsibility provides a systematic concept that facilitates the integration of
environmental, social, economic and ethical criteria into management strategies and decisions in com-
panies. Allows you to reduce waste production, energy consumption, reduce costs, strengthen brand
value of the company and ensures a higher quality of life.

CONCLUSION

Responsibility of companies is understood mainly the effort to reach sustainable business and to generate
funds for its development. The fact that some companies are nowadays engaged beyond their commit-
ments, it is not surprising. These businesses understand that if society expects from them, taking into
account a number of interest groups and of participation in the sustainable development of society, the
adoption of CSR philosophy helps them to fulfil the commitments.

The survey among Slovak enterprises operating in the food industry showed that firms will wish to
bring their activities to the recognition of the company. The survey was conducted between large and
small enterprises and, while it may be argued that the concept of CSR can be applied in any size com-
pany. Some companies have adopted the concept of CSR, although it ultimately has a positive impact
on reducing their costs while projects are beneficial to both parties, corporate social responsibility ap-
proach is justified.
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How Many Secondary School
Students and Leavers Will
there Be 1n the Next 20 Years?

Tomas Fiala' | University of Economics, Prague, Czech Republic
Jitka Langhamrova? | University of Economics, Prague, Czech Republic

Abstract

The article analyzes the impact of the low number of births at the turn of the millennium in the Czech Repub-
lic on the number of students and leavers of secondary schools finished by the school leaving exam. The drop
in births mentioned followed in lower number of students admitted to secondary schools at present time. The
analysis based on available data until 2011 is supplemented by the estimate of the development in next two
decades based on authors’ demographic projection of the population of the Czech Republic (see Fiala, Lang-
hamrova, Prasa, 2011). In this decade we can expect decline in the annual numbers of leavers (taking school
leaving exam) by almost 25% and a return to present values is not expected until the late twenties. The an-
nual number of leavers taking school leaving exam will thus be in three years lower than the present annual
numbers or students registered for daytime tertiary education courses. The universities and technical colleges
should probably have to reduce the number of students.

Keywords JEL code

Age structure, secondary school, school leaving exam, student, school leaver, 129,11
population projection

INTRODUCTION

The irregular development of the number of live births in the Czech Republic is the main cause of the
irregularities in the age structure of the population. The alternation of numerically stronger and weaker
birth generations appears after the appropriate lapse of time in the alternation of larger and smaller num-
bers of potential pupils or students of the appropriate levels of education.

This article deals with the influence and consequences of the drop in the number of births in the Czech
Republic in the second half of the nineties on the number of students and leavers of secondary schools
finished with the school-leaving exam in the past 10 years and expected further development in the years
up to 2030. This is a forecast from the pure demographic point of view, it does not suppose any pos-
sible changes in the system of secondary education which can be predicted very difficult at present time.
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1 METHODOLOGICAL NOTES AND DEMOGRAPHIC DEVELOPMENT

Obligatory school attendance in the Czech Republic begins at the start of the school year following the
date on which the child reaches the age of six. This means that in each calendar year all the children who
have reached their sixth birthday by 31" August should start attending elementary school. Cases where
a child starts school a year early are quite exceptional. On the other hand it is possible to defer school
attendance (usually by one year), this possibility is utilized by the parents of slightly less than 20% of
children. As the months of July and August make up roughly 17% of the year, we often assume for the
sake of simplicity that in each calendar year it is those children who have reached the age of 6 years by
30" June who start school, whereas children born in July and August always start a year later, in other
words at the age of 7 years. Such assumption was employed, for instance, in Langhamrova, Fiala (2009).

In calculating the estimated number of pupils on the basis of the age structure of the population we
therefore consider the age structure of the population in each year as of 1* July - the so-called mid-year
population - and assume that all children who were 6 on 1% July of the given year began attending school
on 1* September.

In the normal course of school attendance (i.e. without interruption or the repeating of a year) it emerges
from these assumptions that 11-year-olds may transfer to an 8-year grammar school and 13-year-olds
to a 6-year grammar school. Secondary education at a 4-year grammar school or a secondary vocational
school with school-leaving exam begins at the age of 15 years and the age of secondary school leavers with
school leaving exam (in other words those with potential interest in starting university studies) is 19 years.

The estimate of the trend in the development of the number of potential students in the first year of
four-year secondary schools will therefore be based mainly on the development trend of the numbers
of 15-year-olds; the estimate of the trend in the development of the number of potential students in the
first year of a bachelor’s degree course or a 4-6-year master’s degree course of study at universities will
then be based on the development trend of the number of 19-year-olds before the start of the appropri-
ate school year.

Figure 1 Development of the number of 15-year-olds (as of 1°* July each year)
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Source: Up to 2010: Czech Statistical Office (CZSO, 2012), from 2011: own projection (Fiala, Langhamrova, Priisa, 2011)
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In 2011 the number of 15-year-olds was already almost at its minimum and in further years it will
stagnate or drop only slightly. In the twenties an increase may be expected, but the number of 15-year-olds
will probably no longer reach such high values as at the beginning of this millennium. It can therefore
be assumed that in future years the number of those interested in daytime studies at secondary schools
will no longer be much lower than in the 2011 / 2012 school year, and that in roughly 5 years time the
number of students interested in secondary school studies should gradually begin to rise with each year.
Development after 2025 depends first and foremost on how the number of births develops in the next
few years in the Czech Republic. It is highly probable, however, that there will again be a continuing
decline (see Figure 1).

The development of the number of 19-year-old persons (those potentially interested in the daytime
form of university studies) is naturally roughly 4 years “behind” the development of the number of
15-year-olds. In the next 5 years one can therefore expect a relatively rapid decline and a gradual increase
will not occur until in around 10 years’ time, and even then the numbers of 19-year-olds will probably
not reach the values from the beginning of this century. At the end of the twenties one may expect that
the number of persons of this given age will again decline (see Figure 2).

Figure 2 Development of the number of 19-year-olds (as of 1°* July each year)
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Source: Up to 2010: Czech Statistical Office (CZSO, 2012), from 2011: own projection (Fiala, Langhamrova, Prasa, 2011)

2 DEVELOPMENT OF THE NUMBERS OF STUDENTS IN SECONDARY SCHOOLS WITH
SCHOOL-LEAVING EXAM FROM 2002

The numbers of 15-year-olds can be regarded as the (very rough) upper estimates of the numbers of po-
tential students for the first year classes of four-year secondary schools, similarly the numbers of 19-year-
olds can be regarded as the upper estimates of potential students of the first years of bachelor degree
courses or 4-6-year master degree courses. Neither secondary nor tertiary education is obligatory and
only part of the population will participate in it. On the other hand some admitted students (especially
at tertiary education) are older than the usual age of study. The condition for admission to the majority
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of secondary schools or universities is not only the successful completion of the appropriate education
of the lower level, but at some schools also the taking of entry examinations.

A condition for admission to university is the taking of the school-leaving examination. In our analysis
we therefore concentrate only on the development of the number of students and leavers of secondary
schools finished with the school-leaving examination, which are the grammar schools (8-year, 6-year
and 4-year) and the vocational secondary schools.

More than 95% of students (see UIV, 2012) study at secondary schools finished with the school-leaving
exam in the daytime form of study. Because of this fact we shall analyze the numbers of students of this
form of study only. We consider the age as of 31% December (not of 1** September) of the appropriate year ¢.

We can see (Table 1) that most newly admitted students are of the age usual for beginning to study the
appropriate type of school (i.e. 15-16 years for the four-year grammar schools and the vocational second-
ary schools with school-leaving exam, 13-14 years for the six-year grammar schools or 11-12 years for
the eight-year grammar schools). Almost no students are younger but some students are of higher age.
Most of the students admitted have not repeated any year at elementary school and entered secondary
education immediately after completion of basic school attendance, or directly after completing the 5
year of elementary school (8-year grammar schools), or directly after completing the 7 year of elemen-
tary school (6-year grammar schools).

For each age interval we calculate the relation of the number of newly admitted students to the num-
ber of all persons according to the formula:

(adm)
_ St,x
tx S

1,x

a

) (1)

where:
S (adm)

t,x

is the number of students of the age x admitted in the year t,

S/« is the number of persons of the age x in the year t. See Table 2.

Table 1 Newly admitted students by age

2007

Age | 2002 ‘ 2003 ‘ 2004 2005 ‘ 2006 2008 ‘ 2009 ‘ 2010 ‘ 2011

4years study (grammar and vocational schools)

-13 - - 9 1 1 - - - - -
14 53 61 15 49 6 9 9 9 1" 16
15 39258 40718 39501 39791 41428 38104 38241 33853 29105 27592
16 32493 32491 33960 33857 37142 36773 36899 36799 31956 29181
17 2312 2160 2234 2323 271 3208 2848 3064 3013 2557
18 837 799 975 921 786 862 867 978 956 848
19 494 439 510 612 465 480 445 585 614 542
20 239 367 325 205 155 210 204 251 306 319
21+ - - - 170 211 272 265 333 467 522

Total 75686 77 035 77 529 77 929 82905 79918 79778 75872 66 428 61577
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Table 1 Newly admitted students by age Continued

Age ‘ 2002 ‘ 2003 ‘ 2004 ‘ 2005 ‘ 2006 ‘ 2007 ‘ 2008 ‘ 2009 ‘ 2010 ‘ 2011

6year grammar schools

-1 - - - - 1 - - 1 - -

12 1 1 1 22 1 3 3 1 - 3
13 1026 1113 1026 1150 1178 1199 1213 1221 1146 1209
14 887 937 1005 1043 1021 1127 1122 1109 1021 997
15 23 22 63 24 21 16 34 18 20 11
16 1 1 3 2 2 5 2 2 1 -
17 - - - - - - - - - -
18 - - - - - - 1 - - -
19 - - 1 - - - - - - -

Total 1938 2074 2099 2241 2224 2350 2375 2352 2188 2220

8year grammar schools

-10 30 68 79 80 22 8 35 12 18 19
11 4965 4895 4919 4910 4678 4714 4834 4831 4676 4954
12 4499 4567 4545 4824 4546 4632 4271 4284 4338 4152
13 101 78 120 54 148 95 48 65 35 50
14 6 3 4 7 6 8 7 1 2 2
15 2 - 1 2 1 1 - - - 1
16 - - - - - - - - - -
17 - - - - - - - - - -
18 - - - - - - - - - -
19 - - - - - - - 2 - -
20 - - - - - - - 1 - -
21+ - - - - - - - 15 - -

Total 9603 9611 9668 9877 9401 9458 9195 9211 9069 9178

Source: Yearbook of Institute for Information in Education (UIV 2011), year 2011: Ministry of Education, Youth and Sports (MSMT 2012)

The drop in the number of persons of the appropriate age in the population naturally does not neces-
sarily have to result in an appropriate drop in the number of newly admitted students. In the numerically
weaker generations admission to the more attractive schools (which undoubtedly includes schools end-
ing with school-leaving exam) may be slightly easier and the ratio a;. of the number of students admit-
ted to the total number of persons of the appropriate age may be higher.

Table 2 bears witness to this. Whereas in 2002 roughly only 3.87% of 11-year-olds entered the 8-year
grammar schools, from the year 2007 this share was more than 5%. The proportion of 16-year-olds en-
tering the 4-year study rose gradually from 24.64% to over 30%.
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Table 2 Proportions of newly admitted students from the whole population (in %)

Age | 2002 ‘ 2003 ‘ 2004 ‘ 2005 ‘ 2006

2008 ‘ 2009

‘ 2010 ‘ 2011

2007
4years study (grammar and vocational schools)

-13 - - 0.01 0.00 0.00 - - - - -
14 0.04 0.05 0.01 0.04 0.00 0.01 0.01 0.01 0.01 0.02
15 30.30 30.92 30.92 30.58 32.14 31.23 3145 31.40 30.02 30.15
16 24.64 25.05 25.76 26.47 28.53 28.44 30.15 30.19 29.57 30.03
17 1.72 1.64 1.72 1.76 2.11 245 2.19 249 246 236
18 0.62 0.59 0.74 0.71 0.59 0.67 0.66 0.75 0.77 0.69
19 0.37 0.32 0.38 0.46 0.35 0.36 0.34 0.44 0.47 0.44
20 0.17 0.27 0.24 0.15 0.12 0.16 0.15 0.19 0.23 0.24
21+ - - - 0.12 0.15 0.20 0.19 0.24 0.35 0.39

6year grammar schools

-12 0.00 0.00 0.00 0.02 0.00 0.00 0.00 0.00 - 0.00
13 0.81 0.86 0.80 0.95 0.97 1.12 1.26 1.34 1.26 1.33
14 0.68 0.73 0.77 0.81 0.84 0.93 1.04 1.15 1.12 1.09
15+ 0.02 0.02 0.05 0.02 0.02 0.01 0.03 0.02 0.02 0.01

8year grammar schools

-10 0.02 0.06 0.07 0.08 0.02 0.01 0.04 0.01 0.02 0.02
1 3.87 4.04 4.07 4.59 4.88 5.20 5.32 5.33 5.22 5.45
12 3.48 3.56 374 3.99 4.25 4.81 4.69 4.71 4.78 4.63
13 0.08 0.06 0.09 0.04 0.12 0.09 0.05 0.07 0.04 0.06
14+ 0.00 0.00 0.00 0.01 0.00 0.01 0.01 0.00 0.00 0.00

Source: Own calculation

Each year about ten thousands of students are repeating some year of study. See Table 3.

Table 3 Students repeating some year of study

Year of study 2006 2007 2008 2009 2010 2011
1st year 3386 4133 4253 4251 4537 4507
2nd year 2436 2816 2878 2898 3243 3647
3rd year 2085 2507 2336 2745 2900 3238
4th year 1032 1063 1093 1187 1399 1568
5th year 34 31 33 21 38 40
6th year 29 35 30 30 36 48
7th year 37 34 46 46 83 55
8th year 17 18 32 21 35 38
Total 9056 10637 10701 11199 12271 13141

Source: Yearbook of Institute for Information in Education (UIV 2011), year 2011: Ministry of Education, Youth and Sports (MSMT 2012)

The proportion of students repeating in the year ¢ the year of study y is:
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where S, (R,,) is the number of students studying (repeating) in the school year ¢/ (¢ + /) the y-th year
of study. The numbers of repeaters are not distinguished according to the lengths of study. Because the
proportions of repeaters in 1 - 4" years of study are several times higher than those in 5% - 8" years
we have supposed that proportion of repeaters in 1% — 4™ years in 6year or 8year grammar schools are
as low as in higher years of study. See Table 4.

Table 4 Proportion of students repeating a year of study (in %)

Year of study | 2006 2007 2008 2009 2010 2011
4years study (grammar and vocational schools)
1st year 4.22 4.86 5.17 5.19 5.82 6.56
2nd year 3.20 3.70 3.61 3.79 4.26 5.01
3rd year 2.80 341 3.16 3.58 3.90 4.37
4th year 143 1.45 1.51 1.65 1.86 2.14
6year grammar schools
1st year 0.30 0.26 0.25 0.12 0.20 0.33
2nd year 0.30 0.26 0.25 0.12 0.20 0.33
3rd year 0.30 0.26 0.25 0.12 0.20 0.33
4th year 0.30 0.36 0.26 0.29 0.32 0.45
5thyear 0.42 0.40 0.53 0.52 0.96 0.63
6th year 0.18 0.21 0.37 0.25 0.40 0.44
8year grammar schools
1st year 0.30 0.26 0.25 0.12 0.20 0.33
2nd year 0.30 0.26 0.25 0.12 0.20 0.33
3rd year 0.30 0.26 0.25 0.12 0.20 0.33
4th year 0.30 0.26 0.25 0.12 0.20 0.33
5th year 0.30 0.26 0.25 0.12 0.20 0.33
6th year 0.30 0.36 0.26 0.29 0.32 0.45
7th year 0.42 0.40 0.53 0.52 0.96 0.63
8th year 0.18 0.21 0.37 0.25 0.40 0.44

Source: Own calculation

Not every student admitted completes his studies successfully. This can be seen from the data on the
number of students in the individual years of study (see Table 5). We record S, or S, sy, the numbers
of students who entered year of study y in calendar year t or who successfully completed their studies
in the year ¢.

For each year we record:

the ratios of the number of students in first years (excluding repeaters) to the number of students
admitted,

St,l - Rt,l (3)

P :Si,

t,adm

the ratios of the number of students of a certain year of study y (excluding repeaters) in the given year
t to the number of students of the preceding year of study in the previous year:

S, —R
pt’y = _ty Tty , (4)
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and finally the ratios of the number of leavers in a given year ¢ to the number of students of final year
of study in the previous year:

S eav
pt,leav = S’J > (5)

t—-1,n

(where  is the final year of study in the appropriate school).

Table 5 Numbers of students and leavers at individual types of secondary schools with school-leaving exam

Year of study ‘ 2002 2003 ‘ 2004 ‘ 2005 ‘ 2006 ‘ 2007 ‘ 2008 ‘ 2009 ‘ 2010 2011
4year grammar schools
Admitted 13746 14603 14776 15123 15830 14 664 14 688 13472 12262 11740
1st year 13819 14676 14 868 15221 15928 14779 14781 13559 12360 11830
2nd year 13708 13692 14503 14 588 14932 15569 14510 14 490 13287 12174
3rd year 12457 13564 13599 14412 14 486 14747 15451 14 458 14411 13237
4th year 12915 12276 13389 13463 14271 14342 14 588 15260 14284 14176
Leavers 11586 12768 12108 13360 13249 13975 14 037 14145 14007 13 560
6year grammar schools
Admitted 1938 2074 2099 2241 2224 2350 2375 2352 2188 2220
1st year 1942 2079 2101 2256 2227 2355 2378 2355 2198 2230
2nd year 1772 1965 2101 2105 2254 2237 2333 2392 2350 2199
3rd year 1741 1717 1882 2069 2054 2144 2167 2266 2243 2186
4th year 1826 1676 1684 1841 2006 1984 2078 2064 2118 2126
5th year 2034 1791 1681 1675 1863 1993 1951 2064 2014 2093
6th year 2550 1988 1755 1631 1641 1819 1947 1931 2003 1990
Leavers 2525 2412 1967 1713 1622 1608 1852 1915 1849 1952
8year grammar schools
Admitted 9624 9626 9682 9890 9401 9458 9195 9211 9069 9178
1st year 9631 9631 9691 9897 9405 9468 9205 9216 9074 9182
2nd year 9541 9647 9627 9734 9890 9390 9451 9209 9212 9108
3rd year 9443 9483 9576 9572 9652 9790 9229 9329 9083 9131
4th year 9593 9385 9418 9550 9537 9589 9734 9138 9235 9035
5thyear 9666 9096 8937 8995 9228 9037 9124 8956 8354 8435
6th year 9823 9448 8 844 8713 8768 9018 8722 8790 8629 8081
7th year 10735 9733 9328 8767 8593 8649 8853 8614 8722 8482
8th year 8358 10 602 9663 9269 8715 8537 8542 8811 8580 8647
Leavers 3412 8473 10619 10236 9130 8610 8395 8439 8342 8350
Vocational schools
Admitted 62 247 62778 63138 62838 67 075 65 254 65 090 62400 54166 49837
1st year 63 345 63952 64 283 64 066 68 420 66 845 66815 63971 55806 51434
2nd year 57 222 59831 60 562 60425 60 406 63391 61572 61040 58814 50585
3rd year 52735 54950 57728 58743 58179 58155 60 859 59307 58 887 56311
4th year 50903 50859 53167 56 096 57 054 55963 56 079 58478 56 987 56 577
Leavers 49 493 48 407 48 649 50 542 53050 53429 52657 52101 50 604 46 263
All schools
Leaverstotal | 67016 | 72060 | 73343 | 75851 | 77051 | 77622 | 76941 | 76600 | 74802 | 70125

Source: Yearbook of Institute for Information in Education (UIV 2011), year 2011: Ministry of Education, Youth and Sports (MSMT 2012)

The values of the ratios are in Table 6. Some times their values are a little bit higher than 100%, it can
be caused by migration.
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We may consider p,, as the estimate of the so-called coefficients of progress, i.e. the probability that
a student in year t will progress from the (y — 1)-th to the y-th year of study; p, e is then the estimate
of the probability that a student of the final year will successfully complete his studies (i.e. will take the
school-leaving examination) in year t. Students may of course to repeat some year of study or to move
from one school to another school in the course of their studies.

From this table there can be seen relatively clearly the reduction in the proportion of leavers in last
two years in vocational schools.

Table 6 Coefficients of progress in individual types of secondary schools with school-leaving exam (in %)

2006

Year of study | 2003 ‘ 2004 ‘ 2005 2007 ‘ 2008 ‘ 2009 ‘ 2010 ‘ 2011

4year grammar schools

1st year 96.5 96.4 96.5 96.6 95.5 95.4 94.9 94.4 93.9
2nd year 95.9 95.8 95.0 95.0 94.3 94.4 94.3 93.4 93.1
3rd year 96.4 96.5 96.7 96.5 95.5 96.2 95.8 95.6 94.9
4th year 97.1 97.4 97.6 97.7 97.6 97.4 97.2 96.8 96.2
Leavers 98.9 98.6 99.8 98.4 97.9 97.9 97.0 91.8 94.9
6year grammar schools
1st year 100.0 99.8 100.4 99.8 100.0 99.9 100.0 100.2 100.1
2nd year 100.9 100.8 99.9 99.6 100.2 98.8 100.5 99.6 99.7
3rd year 96.6 95.5 98.2 97.3 94.9 96.6 97.0 93.6 927
4th year 96.0 97.8 97.6 96.7 96.2 96.7 95. 93.2 94.4
5thyear 97.6 99.8 99.0 100.8 99.0 97.8 98.9 96.6 98.2
6th year 97.5 97.8 96.8 97.8 97.5 97.3 98.7 96.7 98.4
Leavers 94.6 98.9 97.6 99.4 98.0 101.8 98.4 95.8 97.5
8year grammar schools
1st year 99.8 99.8 99.8 99.7 99.9 99.9 99.9 99.8 99.7
2nd year 99.9 99.7 100.1 99.6 99.6 99.6 99.9 99.8 100.0
3rd year 99.1 99.0 99.1 98.9 98.7 98.0 98.6 98.4 98.8
4th year 99.1 99.0 99.4 99.3 99.1 99.2 98.9 99.8 99.1
5thyear 94.5 94.9 95.2 96.3 94.5 94.9 91.9 91.2 91.0
6th year 97.4 96.9 97.2 97.2 97.4 96.3 96.1 96.0 96.3
7th year 98.6 98.3 98.7 98.2 98.3 97.7 98.2 98.3 97.7
8th year 98.6 99.1 99.2 99.2 99.1 98.4 99.3 99.2 98.7
Leavers 101.4 100.2 105.9 98.5 98.8 98.3 98.8 94.7 97.3
Vocational schools
1st year 97.6 97.5 97.6 98.0 97.3 97.3 97.0 96.2 95.9
2nd year 91.6 91.7 91.0 91.3 89.4 88.7 87.9 87.9 85.4
3rd year 934 93.9 94.3 93.6 93.0 93.1 92.8 92.7 914
4th year 95.1 95.4 95.9 95.8 94.8 95.0 94.6 94.3 94.0
Leavers 95.1 95.7 95.1 94.6 93.6 94.1 929 86.5 81.2

Source: Own calculation on basis of data in Table 3 and 5

3 ESTIMATE OF THE DEVELOPMENT OF THE NUMBER OF SCHOOL-LEAVERS WITH
SCHOOL-LEAVING EXAM UP TO 2030

What will be the future development of the number of secondary school leavers, meaning those poten-

tially interested in university studies? To what extent will the influence of the weak generations be felt?

On the basis of the above-mentioned calculations it is possible to make an estimate of the development

of the number of students and leavers of secondary schools in further years (projection of such type has
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been published e.g. in Doucek et al., 2012). The development in 2010 and 2011 indicate that the propor-
tions of admitted students are ceasing to grow and the proportions of repeaters as well as the proportion
of students who will continue to a higher year and also the proportions of leavers are relatively stable
or even decreasing. In the calculation of the estimated numbers of future students we shall assume, for
the sake of simplicity that the given proportions will remain the same as in 2011 for future years. The
estimate of numbers of students and leavers in the following years will be carried out according to the
following equations:

estimate of the number of students admitted:

St,adm = Z Sl‘,x aZOll,x s (6)
X

estimate of the number of first-year students:

Sr,l = Sr,adm Paorg t St—l,l o111 0 (7)
estimate of the number of students in higher years of study:

St,y = St—l,y—l Pooit,y +S!71,y 011,y > (8)
and estimate of the number of school leavers:

St,leav = St—l,n p2011,leav > (9)
where 7 is the final year of study in the appropriate school.

Table 7 Expected development of the number of 10-21-year-old persons in the Czech Republic
in the years 2011-2030

Age 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

10 92757 | 94525 | 95509 | 99441 | 104451 | 107712 | 116291 | 121669 | 120228 | 119022
11 90830 | 92858 | 94630 | 95617 | 99551 | 104559 | 107816 | 116390 | 121765 | 120321
12 89612 90933 92 964 94 740 95730 99661 104 665 107 918 116 489 121 860
13 90857 | 89721 91045 | 93080 | 94860 | 95846 | 99774 | 104774 | 108025 | 116592
14 91303 90980 89 850 91179 93218 94994 95977 99 901 104 898 108 144
15 91510 | 91463 | 91147 | 90024 | 91358 | 93394 | 95166 | 96145 | 100065 | 105057
16 97 162 91739 91702 91397 90 284 91614 93 644 95412 96 386 100301
17 108384 | 97493 | 92088 | 92068 | 91778 | 90660 | 91985 | 94010 | 95772 | 96742
18 122917 108 801 97 937 92556 92 557 92263 91140 92 460 94 479 96 236
19 124248 | 123432 | 109352 | 98520 | 93168 | 93163 | 92863 | 91735 | 93047 | 95060
20 132117 125 066 124285 110 244 99 448 94079 94 055 93736 92 589 93 881

21 134372 | 133107 | 126100 | 125357 | 111357 | 100540 | 95149 | 95100 | 94755 | 93583
Age 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030

10 117240 | 115823 | 114391 | 112941 | 111468 | 109950 | 108483 | 107037 | 105567 | 104033
11 119112 | 117328 | 115907 | 114472 | 113019 | 111544 | 110022 | 108552 | 107103 | 105631
12 120414 | 119202 | 117415 | 115991 | 114553 | 113098 | 111619 | 110095 | 108622 | 107170
13 121959 | 120510 | 119295 | 117505 | 116079 | 114638 | 113179 | 111698 | 110170 | 108694
14 116707 | 122071 | 120619 | 119401 | 117608 | 116178 | 114734 | 113272 | 111788 | 110257
15 108300 | 116858 | 122217 | 120761 | 119540 | 117743 | 116310 | 114863 | 113398 | 111910
16 105288 | 108526 | 117078 | 122432 | 120972 | 119747 | 117946 | 116509 | 115057 | 113588
17 100 650 105631 108 863 117 409 122756 121292 120 062 118 256 116 815 115359
18 97200 | 101103 | 106077 | 109303 | 117841 | 123183 | 121714 | 120479 | 118669 | 117223
19 96 809 97 767 101 662 106 629 109 848 118377 123711 122237 120996 119180
20 95874 | 97603 | 98541 | 102415 | 107361 | 110559 | 119066 | 124379 | 122886 | 121626
21 94 849 96 815 98519 99431 103 278 108 196 111367 119 847 125131 123614

Sou

rce: Own population projection (Fiala, Langhamrova, Prisa, 2011)
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The estimated number of persons of the appropriate age in the years 2011-2030 was taken from a
demographic projection (Fiala, Langhamrova, 2011), Czech Statistical Office variant (see Table 7). The
results of the estimate of the expected number of students and leavers of secondary schools with school-
leaving exam are shown in the table Table 8.

Table 8 Expected development of the number of students of secondary schools with school-leaving exam
in the years 2011-2030

Year of study | 2011 ‘ 2012 ‘ 2013 ‘ 2014 ‘ 2015 ‘ 2016 ‘ 2017 ‘ 2018 ‘ 2019 ‘ 2020
4year grammar schools
Admitted 11740 11354 11278 11173 11165 11342 11561 11728 12020 12 540
Tstyear 11830 11433 11336 11231 11216 11382 11597 11769 12054 12560
2nd year 12174 11625 11228 117 11014 10995 11148 11357 11527 11801
3rd year 13237 12130 11560 11159 11036 10933 10910 11055 11259 11429
4th year 14176 13 044 11954 11382 10984 10857 10755 10731 10870 11 069
Leavers 13560 13457 12383 11348 10805 10427 10307 10210 10187 10319
6year grammar schools
Admitted 2220 2201 2207 2248 2294 2327 2391 2500 2599 2749
1st year 2230 221 2217 2258 2305 2338 2401 2511 2610 2761
2nd year 2199 2230 2212 2217 2259 2305 2338 2402 2511 2611
3rd year 2186 2046 2074 2058 2062 2101 2144 2175 2234 2336
4th year 2126 2072 1940 1966 1950 1955 1991 2032 2061 2117
5th year 2093 2101 2049 1918 1943 1928 1932 1968 2008 2037
6th year 1990 2068 2076 2024 1896 1920 1905 1909 1944 1984
Leavers 1952 1939 2015 2023 1973 1848 1871 1856 1860 1895
8year grammar schools
Admitted 9178 9349 9541 9679 9942 10398 10812 11434 12126 12301
st year 9182 9353 9545 9683 9946 10402 10815 11437 12129 12306
2nd year 9108 9216 9387 9580 9719 9982 10439 10 854 11478 12172
3rd year 9131 9028 9134 9305 9495 9633 9893 10 346 10758 11375
4th year 9035 9082 8980 9085 9254 9444 9581 9839 10289 10 699
5th year 8435 8253 8295 8203 8298 8452 8625 8751 8986 9396
6th year 8081 8156 7982 8022 7933 8024 8173 8340 8462 8689
7th year 8482 7945 8016 7 846 7883 7797 7885 8031 8195 8315
8th year 8647 8410 7 880 7947 7779 7816 7730 7817 7962 8125
Leavers 8350 8415 8185 7 668 7734 7571 7 606 7523 7 608 7748
Vocational schools
Admitted 49837 | 48200 | 47877 | 47430 | 47396 | 48148 | 49076 | 49786 | 51026 | 53231
1st year 51434 | 49578 | 49146 | 48690 | 48627 | 49345 | 50280 | 51023 | 52261 | 54455
2nd year 50585 | 46441 | 44649 | 44191 | 43778 | 43704 | 44313 | 45142 | 45817 | 46908
3rd year 56311 | 48680 | 44560 | 42742 | 42244 | 41846 | 41760 | 42313 | 43095 | 43746
4th year 56577 | 54147 | 46921 | 42893 | 41098 | 40592 | 40206 | 40118 | 40635 | 41381
Leavers 46263 | 45930 | 43957 38091 34821 33364 | 32953 32640 | 32568 32988
All schools
Leavers total 70125 69742 | 66540 59131 55333 53209 | 52737 52229 | 52224 | 52950
Index with
Eoe/tljtion to 2011 100.0 99.5 94.9 843 789 75.9 75.2 745 745 75.5
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Table 8 Expected development of the number of students of secondary schools with school-leaving exam
in the years 2011-2030

Continued

Year of study | 2021 ‘ 2022 ‘ 2023 ‘ 2024 ‘ 2025 ‘ 2026 ‘ 2027 ‘ 2028 ‘ 2029 ‘ 2030
4year grammar schools
Admitted 13034 13742 14 566 14 838 14727 14 566 14384 14216 14042 13861
Tstyear 13058 13755 14574 14883 14799 14 643 14 461 14292 14118 13936
2nd year 12286 12773 13447 14243 14571 14510 14361 14184 14018 13847
3rd year 11697 12169 12652 13312 14097 14 442 14398 14 255 14082 13916
4th year 11237 11499 11958 12433 13079 13847 14196 14162 14024 13854
Leavers 10508 10 668 10916 11352 11803 12416 13 146 13477 13444 13313
6year grammar schools
Admitted 2914 2955 2923 2886 2847 2812 2777 2741 2704 2667
Tst year 2927 2968 2937 2899 2860 2825 2789 2753 2716 2680
2nd year 2761 2927 2968 2937 2900 2861 2826 2790 2754 2717
3rd year 2428 2568 2722 2761 2732 2697 2661 2628 2595 2562
4th year 2213 2301 2433 2580 2617 2590 2557 2523 2491 2460
5th year 2092 2187 2274 2404 2549 2586 2560 2528 2494 2463
6th year 2013 2067 2161 2246 2375 2518 2555 2530 2497 2464
Leavers 1933 1961 2014 2106 2189 2315 2454 2490 2465 2434
8year grammar schools
Admitted 12171 12016 11855 11709 11562 11413 11261 11109 10 960 10811
Tstyear 12177 12022 11861 11715 11568 11419 11267 11114 10966 10817
2nd year 12351 12222 12068 11906 11759 11612 11462 11309 11156 11007
3rd year 12063 12242 12115 11962 11802 11657 11510 11362 11210 11059
4th year 11312 11996 12176 12051 11899 11739 11595 11449 11302 11151
5th year 9771 10331 10955 11121 11008 10 869 10723 10591 10458 10323
6th year 9085 9 447 9988 10591 10753 10 645 10511 10370 10242 10114
7th year 8538 8926 9282 9812 10 405 10 567 10463 10331 10192 10 067
8th year 8244 8 464 8848 9201 9726 10314 10476 10374 10243 10106
Leavers 7907 8023 8237 8611 8954 9465 10037 10195 10 095 9968
Vocational schools
Admitted 55330 58336 61833 62988 62518 61835 61061 60 349 59610 58 840
st year 56611 59634 | 63184 | 64524 | 64162 | 63483 62697 | 61962 | 61206 | 60418
2nd year 48836 | 50773 53450 56 615 57918 | 57673 57082 56 381 55719 | 55040
3rd year 44771 46 577 48 426 50953 53955 55277 55111 54563 53899 53265
4th year 42009 42 986 44705 46 480 48 894 51768 53071 52943 52426 51790
Leavers 33594 34104 34897 36292 37733 39693 42026 43 084 42 980 42 560
All schools
Leavers total 53942 54756 | 56064 | 58361 60680 | 638838 | 67662 | 69246 | 68985 68 275
Index with
relation to 2011 76.9 78.1 79.9 83.2 86.5 91.1 96.5 98.7 98.4 97.4
(%)

Source: Year 2011: Ministry of Education, Youth and Sports (MSMT 2012), since 2012: own calculation of projection
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It is evident that the number of newly admitted students will no longer decline to any marked extent,
on the contrary they might again begin to rise as a result of the growth in the number of birds in the Czech
Republic since the year 2000. Naturally only on the assumption that the capacity of secondary schools
will increase in keeping with the growing number of persons completing elementary school education.

The situation is quite different, however, in the case of the number of students graduating. Whereas
in the years 2012 and 2013 it can be assumed that the school-leaving examination will be taken every
year by around 70 000 students, in the second half of this decade the annual number of leavers will be
only around 55 000, which is almost a quarter less than in 2011. Renewed growth will not take place for
another 10 or so years and only at the end of the twenties can it be expected that the annual numbers of
leavers will again reach roughly the present level, i.e. around 70 000.

This fact will naturally influence the number of those interested in university studies. In 2011 more
than 80 000 students were for the first time registered for daytime bachelor degree courses or 4-6-year
master degree courses at universities. About 53 000 of them were 20 years old or younger (see MSMT
2012). While in 2014 it is expected that the number of secondary school leavers with school leaving exam
will be slightly below 60 000 and it will drop to about 53 000, it may be assumed that the number of first-
registered university students will begin to decline in further years. See Figure 3.

Figure 3 Expected development of the number of secondary school leavers with school-leaving exam
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Source: Own calculation

CONCLUSION

Whereas the number of those interested in studying at secondary schools with school-leaving exam will
probably not now drop too much and in the future might even begin to rise, the annual number of leav-
ers will drop considerably in the next few years. A relatively strong drop can be expected in 2014 and a
further drop after 2016. At the turn of the teens and twenties the annual number of secondary school
leavers may be roughly 25% lower than it is at present, and a stronger revival cannot be expected until
the second half of the twenties when the annual numbers of secondary school leavers might again draw
close to present values.
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With regard to the fact that the annual numbers of secondary school leavers will be lower from 2014
than the present annual numbers of first-time registered day students in bachelor and 4-6-year master
degree courses of recent years, one may probably anticipate a decline in the number of students in the
first years of universities.
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Abstract

In this paper, we have considered the problem of estimation of ratio of two population means (R) using multi-
variate auxiliary characters with known population means under incomplete information. Following Tripathi
(1970) and Tripathi and Chaturvedi (1979), general classes of estimators for estimating R using multi-vari-
ate auxiliary characters under incomplete information have been proposed and their properties are studied.
The expressions of the conditions for attaining minimum mean square error of the proposed classes of esti-
mators have been derived and the minimum values of their mean square errors are given. The justification for
using the proposed classes of estimators has been given efliciently with the help of theoretical and empirical
studies.
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INTRODUCTION

The estimation of the ratio of two population means using multivariate auxiliary characters has been
widely used in the different field of science and humanities. The problem of estimation of ratio of two
population means using one and multi variate auxiliary characters with known population means have
been studied by Hartley and Ross (1954), Singh (1965), Tripathi (1970), Tripathi and Chaturvedi (1979)
and Khare (1991). But in most of the sample surveys based on mail questionnaire or related to human
population, we often find incomplete information due to the occurrence of non-response. To reduce
the effect of non-response in such situations, Hansen and Hurwitz (1946) first suggested the method
of sub-sampling on the non-responding group and suggested an unbiased estimator for estimating the
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? Department of Mathematics, Dr. B. R. Ambedkar National Institute of Technology, Jalandhar - 144011, India. Corre-
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population mean by using the information available from responding and non-responding group. Later
on, using the technique of Hansen and Hurwitz (1946), some estimators for estimating the population
mean using auxiliary characters with known and unknown population means have been proposed by
Rao (1986, 1990), Khare and Srivastava (1993, 1995, 1997, 2000), Khare and Sinha (2002, 2009) and
Singh and Kumar (2009). Toutenberg and Srivastava (1998) have considered the problem of estimating
the ratio of two population means in sample survey when some observations are missing due to random
non-response while Khare and Sinha (2004) have proposed classes of estimators for the estimation of
finite population ratio using two phase sampling scheme in presence of non-response.

In this paper, we have proposed two general classes of estimators using multi-auxiliary characters
with known population means under different situations of non-response and studied their properties.
The superiority of the proposed classes of estimators has been shown through theoretical and empiri-
cal comparisons.

1 THE PROPOSED CLASSES OF ESTIMATORS

LetY; (i = 1,2)and X;; j = 1,2, ...,p) be the non-negative value of I*" unit of the study characters
yi (i = 1,2) and the auxiliary characters xj (j = 1,2 ...,p) for a population of size N with population
means ¥; (i = 1,2)and X; (j = 1,2,...,p). Let n be the size of the sample drawn from the population
of size N using simple random sampling without replacement (SRSWOR) scheme of sampling and it
has been observed that n; units respond and n, units do not respond in the sample of size ‘n’. In this
procedure, the whole population is supposed to be consisting of two non-overlapping strata of N;
responding and N, (= N — N;) non-responding units, though they are not known in advance. The

stratum weights of responding and non-responding groups are given by W, = NTl and W, = NTZ and

their estimates are respectively given by W; = % and W, = % In this problem, we have considered that
the responding and non-responding units are same for the study and auxiliary characters. Further by
making extra effort, a subsample of size r (= n, / k,k > 1) from n, non-responding units has been
drawn by using SRSWOR method of sampling. Now, following Hansen and Hurwitz (1946) technique,
the unbiased estimator for estimating the population mean using (n, +71) observations on
y; (i =1,2) characters is given by:

yi = % Vi + %37{(2) ; =12z (1)
and the variance of the estimator J; upto the order (n™1) is given by:
iy 1 a2, Walk=1) s .
V) = —=S2 + =2 —=5{%s i=12, @)

where f = %, W; = %, Vi) and 37[(2) (i = 1,2) are the sample means of characters y; based on n; and
7 units and S;% and Si*(zz) are the population mean square errors of y; for the entire population and non-
responding part of the population.

Similarly, the estimator X (j = 1,2 ...p) for estimating the population mean Xj is given by:

—*_nl = Ny —r
X=Xyt Xy ©)

Let R (= ?) denotes a conventional estimator for estimating the ratio of two population means
2

R (= 7—1) So we have proposed two different classes of estimators for estimating R utilizing the multi-
2

auxiliary characters with known population means in two different situations.
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1.1 X4, X3, ..., X, known and there are incomplete informationon y; (i = 1,2)

andx;(j =1,2,..p)
In this case, we observe that 1y units respond for ¥4, y, and x4, x5, ...., x;, in the sample of size n and
Xj’s (j = 1,2, ..., p) are known. We now propose a class of estimators ¢, for estimating the ratio of two
population means (R) using multi-auxiliary characters xq,xy,....,x, with their respective known
population means in presence of non-response as:

t =g(mu'), (4)
"N — p. N — i 7 _
such that g(R,e") =R; g1(R,e") = (E)m gim,u ))(R’e,) =1, (5)
where m = ;E—i, u; = ;—], (G = 1,2,..p), u and e denote the column vectors (ul,uz, ...,up)’ and
2 j

(1,1, ...,1)" respectively.

1.2 X4, X;, ..., X, known and incomplete information on y; (i = 1,2) but complete
informationonx; (j = 1,2, ...p) available in the sample

In this case we observe that m; units respond on y,, y, but there is complete information on

X1, X2, ..., Xp in the sample of size n (see Rao, 1986) and Xj’s (G =1,2,..,p) are known. In such case

we propose a class of estimators t; for estimating the ratio of two population means (R) using multi-

auxiliary characters x4, x5, ..., X, with their known population means in presence of non-response as:
t; = h(m '), (6)

such that h(Re)=R; hy(Re)= (% h(m, w,))(R,e') =1, )

12 Xi
D I
where @ denotes the column vector (w1, Wy, wr) wp) and wj = % G =12,..p).

The functions g(m, u") and h(m, ") satisfy the following conditions:

i) For any sampling design, whatever be the sample chosen, (m, u") [or (m, w')] assumes value in
a bounded, closed convex subset D, [or D;] of the p + 1 dimensional real space containing the
point (R, e").

(ii) In D, [or D;], the function g(m,u") [or h(m, w")] is continuous and bounded.

(iii) The first and second partial derivatives of g(m,u") [or h(m, @")] exist and are continuous and
bounded in D, [or Dy ].

Here [g.(m,u’),g,(m,u")] and [hy(m, ®"), h,(m, @")] denote the first partial derivatives of
g(m,u’) and h(m, w") with respect to [m,u’] and [m, '] respectively. The second partial derivatives
of g(m,u"), h(m, w") with respect to u”and w' are denoted by g,,(m, u"), h,,(m, @") and first partial
derivatives of g,(m, u") and h,(m, @") with respect to m are denoted by g;,(m, u’) and hy,(m, @").

It may be seen that the bias and mean square error of the estimators t, and t; will always exist under
the regularity conditions imposed on g(m, u’) and h(m, @").

Now expanding g(m,u’) and h(m, w") about the point (R, e’) using Taylor’s series upto second
partial derivatives and using the condition (5) and (7) we have:

tr=R+(m—-R)+(u—-e)g,(Re)+ i{(m —R)?2gy(m*, u™)
+20m = R)(u— €)' gyo(m",u”) + (u = €)' g (", u” ) u - €)}, (®)
and
t; =R+ (m—R) + (@ — e)'hy(R, &) +{(m — R)?hy; (m", ")
+2 (m — R)(w — €)'hyy(m”, w*’) + (w — e)’hzz(m*,w*')(w —e)}, 9)
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where m*=R+¢,(m—R), u'=e+¢p,(u—e), w =e+¢,(w—e) such that
0 < ¢y, P1j,¢2; < 1and ¢, and ¢, are the (p X p) diagonal matrix having ¢,; and ¢,; as their jth
diagonal elements.

2 BIAS AND MEAN SQUARE ERROR (MSE) OF t,. AND t;.
From (8) and (9), the expressions for bias and mean square error of t, and t; for any sampling design

upto the terms of order (n™1) are given by:

Bias(t,) = Bias(R) + E(R — R)(u — €)' g1, (m*,u*") + %E(u —e) gy (m*, u")(u—e), (10)
MSE(t,) = MSE(R) + 2E(R — R)(u — €)' g,(R,e") + E(g,(R,e")) (u — e)(u — €)' g,(R,e"), (11)
Bias(t;) = Bias(R) + E(R — R)(w — €)'hy,(m", »)+ %E(w —e)hy(m",w')(w—-e), (12)
MSE(t;) = MSE(R) + 2E(R — R)(w — €)'h; (R, €') + E(h;(R, €) (@ — &) (w — €)'hy(R, €'). (13

The mean square error of t, and t; will attain their minimum values if:
9:(R,e)=—(E(u—e)(u—e))E(R-R)(u—e), (14)
and  hy(Re)=—(E(w—e)(w—e))E(R-R)(u—ce), (15)
respectively. By putting the value of g,(R, e") from (14) in (11) and h,(R, e") from (15) in (13), the
minimum values of mean square error of t,. and t; are given by:

MSE(t;)min. = MSE(R) —E(R—R)(u—e)'(E(u—e)(u—e)) *E(R—R)(u—e), (16)
and
MSE(t) min. = MSE(R) —E(R—R)(w — )’ (E(w — e)(w — ) ) *E(R — R)(w — e). (17)

To derive the expressions for bias mean square error of the proposed estimator t, and t; under
SRSWOR upto the order (n™1), we assume that:

yi=Y+ &, % =X+ & suchthat E(§) =E(§') =0;(i = 1,2;j = 1,2,..p).
LetA = [ajjr] and 4, = [aojj/] are two p x p positive definite matrix such that:

_ 1= W, (k 1)

a

1-f _ VT
it = =P GG + == —pjjr @G C, and aq;;r = p;rCiCyr ¥V j#j ' =1,2,...,p.

Alsoletq = (ql, qz, > qp) and q2) = (‘h(z). G2(2)> -+ qp(z))’ are two column vectors such that:
q; = Gii{pi;Ci = PE;CZ*} and i) = Gl G — P CG'b
h 2_ 5 2 _Sie w2 _SPE ez _ Sil =19, i—
wereCj —_—;, Cj XZ’C yz’Ci —?, vVi=12, j=12,..p.

Here S and S? /(2) denote the mean square error of x; for the entire and non-responding part of the
populatlon. Let p;;1, p;j are the correlation coefficients between (xj, x}/) and (yl, x]) respectively for the
entire population and pjjr(2), pij(z) are the correlation coefficients between (xj, xjr) and (y;, xj) for the
non-responding group of the population.

Hence, the expressions of bias and mean square error of ¢, and t;; upto the terms of order (n™1)

under SRSWOR method of sampling are given by:

Bias(t,) = Bias(R) + R( q+——-— WZ(k D) q(z)) g12(m*, u’ ) + = trace A g, (m*, u* ) (18)

MSE(t,) = MSE(R) + (g2(R,€)) Ag,(R, ") + 2R (EL q + 22 q(z)) g:(R.e), (19)
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Bias(t;) = Blas(R) + ( " ) [Rq hi(m*, @™) + = trace Ay hy,(M*, @" )] (20)
MSE(t;) = MSE(R) + (22 )[(hZ(R €)' Ay hy(R,€') + 2Rq'h,(R, e )] (21)
where:

Bias(R) = R[=L{c;? - pCicz} + 2E=2 {32 - piyyci'cy')], (22)
and  MSE(R) = R? [?{Cl*z + €37 = 2pC Y + 22 02 + 052 — 2p5 ') (23)

The conditions for which MSE (t,.) and MSE (t;") will attain minimum values are given by:
, 1 (1- W (k-1
g:(Re") = —RA™ (g + 20 g, (24)
and  hy(R,e’) = —R Ayq (25)

respectively. Substituting the values of g, (R, e") and h,(R, e") from (24) and (25) in (19) and (21), we
obtain the expressions of minimum mean square error of ¢, and ¢t; as:

MSE(t, Imin, = MSE(R) — R2{ (S q + 2280 g, Y a2 (L g + 2D g ), (26)

and MSE(t})mim. = MSE(R) - R =L q' 45'q. (27)

3 SOME MEMBERS OF THE PROPOSED CLASSES OF ESTIMATORS

Since so many members of the proposed classes of estimators t, and t; may be possible. So following
the lines of Khare and Sinha (2009), we have given some members of ¢, and t; which are denoted by
(Tr1, Trp, Trzl and [Ty, Ty, Tyl as:

T,y = mexp [25;1 Hljloguj], (28)
Tyy = m¥P_, Wyu, "™, PoWi=1, (29)
0 *
Ty = [W 3}/WJ] [m + ﬁlj(uj - 1)], (30)
Ty = mexp[zj_1 aljlogwj], (31)
v = mZ, W™, Pw=1, (32)
and e = [W wa3]/W’] [m + B3;(w; — 1)]. (33)

Here all the estimators discussed from (28) to (33) satisfy the conditions given in (5) and (7)
accordingly. Hence the estimators [Ty, Typ, Tr3] and [Ty, Ty, Ty3] will attain the minimum mean
square errors equal to the expressions given in (26) and (27) if their optimum values of the constants are
calculated by (24) and (25) respectively. Sometimes the values of parameters in the optimum values of
the constants are not known then one may estimate them on the basis of the sample values or may use
past data. Reddy (1978) has shown that such values are not only stable overtime and region but also
don’t affect the mean square error of the estimators upto the terms of order n™1 (Srivastava and Jhajj,
1983).
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4 COMPARISONS OF EFFICIENCY

(i)

(ii)

(iii)

V)

(vi)

(vii)

From (26) and (27), we get:
MSE(R) — MSE(t,) = R? { <1 ;fq LoD q(2)> At (1 ;f g+ 22D q(2)>} >0

n n

and MSE(R) — MSE(t;) = R* = fq’ Agq 0.

Whatever be the estimator belonging to the class of estimators t, = g(m,u), the minimum
mean square error will be same as given in (26). Similarly the estimator belonging to the class of
estimators t; = h(m, ") will also have minimum mean square error as given in (27).

On comparing the estimator t, with R in terms of precision, we find that

MSE(t,) < MSE(R) ift:

~MSE(R) < (g2(R, €)' Ago(R,€) + 2R (L q + 24D g, Y g, (R, ) < 0. (34)

Similarly by comparing t; with respect to R in terms of precision, we see that
MSE(t;) < MSE(R) iff:

—MSE(R) < (SL) [(h2(R, €)' Aq + 2Rq'Ih,(R, €") < 0. (35)

The applicable range for the values of the constants involved in t, and t; for the better

efficiency of t,. and t; with respect to R can be obtained by (34) and (35).

For W, = 0, i.e. when we have complete information on study characters as well as on the

auxiliary characters, then under the optimum conditions, the estimators t, and t; are equally

efficient to the class of estimators proposed by Khare (1991) for R. It shows that all the members

of t, and t; attain minimum mean square error for one, two or p-auxiliary characters as

described in (26) and (27) if the conditions (24) and (25) are satisfied respectively.

However it is very difficult to observe the nature of relative efficiency (R. E.) of t,. with respect

to t; for p-auxiliary characters due to the involvement of various parameters in it. But in case of

one auxiliary character (say x;) we find that R. E.( ¢;-) with respect to t; increases for the higher

Piy p” © and for the lower value of 22 , failing which ¢; will be more efficient than
YR Py

t,. So one can have a choice for using t,- or t; under the different situations.

values of =

5 AN EMPIRICAL STUDY

109 Village / Town / ward wise population of urban area under Police-station — Baria, Tahasil -

Champua, Orissa, India has been taken under consideration from District Census Handbook, 1981,
Orissa, published by Govt. of India. The last 25% villages (i.e. 27 villages) have been considered as non-

response group of the population. Here we have taken the study characters and auxiliary characters as

follows:

y1 : Number of literate persons in the village,
¥, : Number of main workers in the village,
x; : Number of non-workers in the village,
x, : Total population of the village and

X3 : Number of cultivators in the village.
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For this population, we have:

Y = 145.3028 Y,=165.2661 X,=259.0826 X,=4859174 X3=100.5505
C;=0.7666 C; =0.6828 C1=0.7645 C, = 0.6590 C3 =0.7314
Cy' = 0.6899 C3' =0.5769 C; = 0.5429 Cy =0.4877 C} =0.5678
pi1=0.905 pip = 0.905 pi3 = 0.648 psq =0.819 P32 =0.908 P33 = 0.841

p;l(z) =0.875 p;z(z) =0.871 p;3(2) =0.382 p;l(z) =0.746 p;Z(Z) =0.907 p;3(2) =0.785
P12= 0.946 P13 = 0.732 P23 = 0.801 plZ(Z) =0.905 p13(2) =0.488 p23(2) =0.654
p=03816 Py = 0787

The present problem is to estimate the ratio of the two population means i.e. R(= ¥; / ¥5) using
X1, X, and x3. The estimators:

T,y =m exp[Z?zl Gljloguj],
and T =m exp[Zi;l aljlogwj],

which are the member of the classes of estimator t, and t; respectively have been considered for
comparing their relative efficiency with respect to R.

The optimum values of the constants [6;; and a; ;] and relative efficiency of T,y and T with respect
to R for the different values of sub-sampling fraction 1 / k have been given in Table 1.

DISCUSSION AND CONCLUSION

It has been observed from Table 1 that the estimators T,.; and T, are more efficient than R for all the
different values of the sub-sampling fraction (1 / k). The mean square error of T, and T,; decreases
as the sub-sampling fraction and the numbers of auxiliary characters increase. It has also been
observed from the Table 1 that the relative efficiency of T,; and T, increases when numbers of
auxiliary characters increase. On comparing the relative efficiency of T,; and T;; with respect to R, we
observe that R. E.(Ty%;) with respect to R increases as sub-sampling fraction increases but R. E.(T}.;)
with respect to R decreases as sub-sampling fraction increases. This is due to the fact that MSE(R)
decreases at a faster rate than MSE (T}) as sub-sampling fraction increases. Since T,y and T;; are the
particular members of the proposed classes of estimators t, and t,” respectively, so on the basis of
theoretical and empirical discussions we may recommend the use of t, and t; in the case of large
sample surveys.

ACKNOWLEDGEMENT
The authors are thankful to the editor and two anonymous referees for their valuable comments and
suggestions that helped to improve our manuscript.

81



METHODOLOGIES

uolIdNIISUOd UMQ :@24n0S

(sz¢) ¥EL¥0 LTVTO | $90L°0— | (I¥P) FELVO LTVTO | $90L°0— | (8SS) ¥ELV0 LTVTO | $90L°0—
9%°0ST —£Ip =2y =11y 61°LET —£Ip =2y =1Ip 66T —£Ip =2y =11y €x Ty Ty
(s0%) (129) (8£9)
vL021 $09L0=%"0 | €96L0-=""0 | TI'9T1 ¥09L°0=%"0 | €96L0—-=""0 | LI'€11 $09L°0=%"0 | €96, 0—=""0 e Tx o
(ss¥) (1£9) (889)
LV L0T 1941°0—="o 96°S01 1941°0—=""0 ¥6701 1941°0—=""0 Tx
(s¥2) SEIS0 €02C°0 | 9%1L0- | (¥82) 79150 6S0T°0 | ¥81L0— | (TTe€) %9250 8S61°0 | S0TL0—
65661 | =tg =ty =g | cocrz | =g = =g | wywe | =Fg = =Ty | Ex<lxTx
(59¢) (0¥h) (¥19)
L6'LET L118°0=2%9 | £198°0-="'9 | 0SL€T 9FF80=219 | €906°0-="'9 | L¥OFI LL98°0=CT9 | 68¢6'0—="19 ex < Tx My
(65%) (8¢9) (8£9)
6€T11 961°0-="T9 SPTIT 9€170-=""9 LTETT 0972°0-="T9 Tx
(68%) (S09) (TeL)
007001 00°00T 007001 - Y
‘Y SluUelsuOd JO san|eA EJE_HQO ‘Y Sluelsuod JO san|eA EJE_HQO ‘Y Sluelsuod JO san|eA E:E_HQO
z/1 €/ v/ (s)1910e1RD
sJjolewilsy
yI=u Keipixny
0E=U ‘60T =N

[c-0L Ul (-)3SW 3AI6 sisayiuaied ay3 ul sa1nbi4] Y 01 133dsal yum T 47 pue T4 0 95 Ul [(7) 3 "H] AOUSIDYJS SAIIR[SI pUR SJURISUOD B3 JO SaNjeA wnwindQ L 3jqeL

N
[ce]



STATISTIKA 2012 49(3)

References

HANSEN, M. H., HURWITZ, W. N. The Problem of Nonresponse in Sample Surveys. Jour. Amer. Statist. Assoc., 1946, 41,
pp. 517-529.

HARTLEY, H. O., ROSS, A. Unbiased Ratio Estimators. Nature, 1954, 174, pp. 270-271.

KHARE, B. B. On Generalized Class of Estimators for Ratio of Two Population Means Using Multi- Auxiliary Characters.
Aligarh J. Stat., 1991, 11, pp. 81-90.

KHARE, B. B., SINHA, R. R. Estimation of Finite Population Ratio Using Two Phase Sampling Scheme in the Presence of
Non-Response. Aligarh J. Stat., 2004, 24, pp. 43-56.

KHARE, B. B., SINHA, R. R. Estimation of the Ratio of Two Population Means Using Auxiliary Character with Unknown
Population Mean in Presence of Non-response. Progress of Mathematics, 2002, 36, pp. 337-348.

KHARE, B. B., SINHA, R. R. On Class of Estimators for Population Mean Using Multi-Auxiliary Character in Presence of
Non-Response. Statistics in Transition - New Series, 2009, 10, pp. 3—-14.

KHARE, B. B., SRIVASTAVA, S. Estimation of Population Mean Using Auxiliary Character in Presence of Nonresponse.
Nat. Acad. Sc. Letters, 1993, 16(3), pp.111-114.

KHARE, B. B., SRIVASTAVA, S. Generalized Estimators for Population Mean in Presence of Non-Response. Internal. ]. Math
& Statist. Sc., 2000. 9(1), pp. 75-87.

KHARE, B. B., SRIVASTAVA, S. Study of Conventional and Alternative Two Phase Sampling Ratio, Product and Regression
Estimators in Presence of Non-Response. Proc. Nat. Acad. Sci., India, 1995, 65(a) ii, pp. 195-203.

KHARE, B. B., SRIVASTAVA, S. Transformed Ratio Type Estimators for the Population Mean in the Presence of Non-Re-
sponse. Commun. Statis.-Theory Math., 1997, 26(7), pp. 1779-1791.

RAO, P. S. R. S. Ratio Estimation with Subsampling the Nonrespondents. Survey Methodology, 1986, 12(2), pp. 217-230.

RAO, P. S. R. S. Regression Estimators with Subsampling of Nonrespondents. In GUNAR LIEPINS, E., UPPULURI, V. R. R,,
eds. Data Quality Control, Theory and Pragmatics. New York: Marcel Dekker Inc., 1990, pp. 191-208.

REDDY, V. N. A Study of Use of Prior Knowledge on Certain Population Parameters in Estimation. Sankhaya, C, 1978,
40, pp. 29-37.

SINGH, H. P, KUMAR, S. A General Class of Estimators of Population Mean in Survey Sampling Using Auxiliary Informa-
tion with Sub Sampling the Non-Respondents. Korean J. Appl. Stat., 2009, 22, pp. 387-402.

SINGH, M. P. On the Estimation of Ratio and Product of Population Parameters. Sankhya, Ser. C, 1965, 27, pp. 321-328.

SRIVASTAVA, S. K., JHAJJ, H. S. A Class of Estimators of the Population Mean Using Multi- Auxiliary Information. Cal.
Stat. Assoc. Bull., 1983, 32, pp. 47-56.

TOUTENBERG, H., SRIVASTAVA, V. K. Estimation of Ratio of Population Means in Survey Sampling when Some Obser-
vations Are Missing. Metrika, 1988, 48, pp. 177-187.

TRIPATHI, T. P. Contribution to the Sampling Theory Using Multivariate Information. Ph.D. Thesis submitted to Punjabi
University, Patiala, India, 1970.

TRIPATHI, T. P, CHATURVEDI, D. K. Use of Multivariate Auxiliary Information in Estimating the Population Ratio. Stat-
Math. Tech. Report No. 24 / 79, 1. S. I, Calcutta, India, Abs. J. Indian Soc. Agricultural Statist., 1979, bf. 31.

83



INFORMATION

Recent Publications
and Events

New Publications of the Czech Statistical Office

DUBSKA, D., FERENC, J., KAMENICKY, J., MLADEK, T. Tendence a faktory makroekonomického
vyvoje a kvality Zivota v Ceské republice v roce 2011 (Trends and Factors of the Macroeconomic
Development and Quality of Life in the Czech Republic in 2011) [online]. Prague: CZSO, 2012.
<http://www.czso.cz/csu/2012edicniplan.nsf/p/1101-12>.

Inovacni aktivity podnikii v Ceské republice v letech 2008-2010 (Innovative Activities of Enterprises in the
Czech Republic 2008-2010). Prague: CZSO, 2012.

Other Selected Publications

CES VSEM. Konkurenéni schopnost Ceské republiky 2010-2011 (Competitiveness of the Czech Republic
2010-2011). Prague: Linde, 2011.

DEY, D. K, RAO, C. R. Essential Bayesian Models. Amsterdam, New York, Oxford: Elsevier, 2011.
FRANKE, A. Statistiky cestovniho ruchu (Tourism Statistics). Prague: Wolters Kluwer CR, 2012.

FRANKE, A. Zmirtiovini regiondlnich disparit prostfednictvim rozvoje cestovniho ruchu (Reducing of
Regional Disparities through the Development of Tourism). Prague: Wolters Kluwer CR, 2012.

International Yearbook of Industrial Statistics 2012. Vienna: UNIDO, 2012.
UN. National Accounts Statistics: Analysis of Main Aggregates, 2010. New York: UN, 2011.
WTO. A Practical Guide to Trade Policy Analysis. Geneva: WTO, 2012.
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Conferences

The 20" International Conference on Computational Statistics (COMPSTAT 2012) took place from
27 to 31 August 2012 in Limassol, Cyprus. The conference aimed to bring together researchers and
practitioners to discuss recent developments in computational methods, methodology for data analysis
and applications in statistics. More information available at: http://www.compstat2012.org.

As usually during the last holiday week (this year from 30 to 31 August 2012) the 15" International Sci-
entific Conference AMSE 2012 (Applications of Mathematics and Statistics in Economy) was held in
the campus of the Technical University in Liberec, Czech Republic. The conference, attended by 60
experts from three countries (Poland, Slovakia, the Czech Republic), was organized by the Univer-
sity of Economics in Prague. In the rich programme of the conference, organized in two sections, 40
contributions were presented from the fields of applications of statistics and mathematics (problems
of poverty measurement, analysis, wages and employment, measuring the effectiveness of social ser-
vices, input-output analysis, models of risk and insurance, etc.) as well as from the theory of statistics
(cluster analysis, Bayesian approach, Conjoint analyse, etc.). The introductory lecture was delivered
by prof. Rudolf Zimka: “Is it possible to secure intergenerational equity in an economy with exhaustible
resources?“ The next international conference AMSE 2013 will take place from 29 to 30 August 2013
in the High Tatras, Slovakia. More information available at: http://amse2012.vse.cz.

The ROBUST 2012 Conference was held from 9 to 14 September 2012 in Némcicky, Czech Republic,
organized by the Czech Statistical Society, the Group for Computational Statistics of the Czech Math-
ematical Society, the Union of Czech Mathematicians and Physicists and the Department of Prob-
ability and Mathematical Statistics, Faculty of Mathematics and Physics, Charles University in Prague.
The conference was devoted to selected trends in mathematical statistics, probability theory and data
analysis. More information available at: www.robust.nipax.cz.

6" International Days of Statistics and Economics took place from 13 to 15 September 2012 in the
building of the University of Economics in Prague, Czech Republic, organized by the Department of
Statistics and Probability and the Department of Microeconomics of the University of Economics,
Prague, Czech Republic, Faculty of Business Economics, University of Economics with seat in Kogice,
Slovakia and the ESC Rennes International School of Business. The aim of the Conference was to pre-
sent and discuss current problems of Statistics, Demography, Economics and Management and their
mutual interconnection. More information available at: http://msed.vse.cz/conference.

The Statistical Week 2012 took place from 18 to 21 September 2012 at the Vienna University of Tech-
nology, Austria, organized by the German and Austrian Statistical Societies and the Association of
German Municipal Statisticians. More information available at: http://www.statistische-woche.de/en.

5% International Scientific Conference - Quality of Life and Sustainable Development was held from
20 to 21 September 2012 in Wroclaw, Poland, organized by the Wroctaw University of Economics.
More information available at: http://www.qol2012.ue.wroc.pl/en/index.htm.

The Applied Statistics 2012 International Conference took place from 23 to 26 September 2012 in Ribno,

Slovenia, organized by the Statistical Society of Slovenia and the University of Ljubljana in cooperation
with the Statistical Office of Slovenia. More information available at: http://conferences.nib.si/AS2012.
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98" DGINS (Directors General of the National Statistical Institutes) Conference and 14" ESSC (Con-

ference and the Meeting of the European Statistical System Committee) were held from 24 to 26 Sep-
tember 2012 in Prague, Czech Republic. The topics of this year’s event were “Meeting new needs on
statistics for green economy” and “Coordination of statistics and geospatial information”. The conference
was organised by the Czech Statistical Office. More information available at: www.czso.cz/dgins2012.

The Czech Statistical Office (CZSO) has also the honour to host the 5% EFGS (European Forum for Geo-

statistics) 2012 Conference, which will take place from 24 to 26 October 2012 in the Czech Association
of Scientific and Technical Societies Headquarters in the historical centre of Prague, Czech Republic.
The conference is organised by the European Forum for Geostatistics and the Czech Statistical Office.
The European Forum for Geostatistics (EFGS) represents a professional network of experts contrib-
uting within the framework of the European Statistical System to creation of a common geostatistical
data infrastructure and to best practices in collecting, producing and disseminating georeferenced
statistics. More information available at: http://www.czso.cz/efgs/efgs2012.nsf/i/home.
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