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1. Introduction

While the Czech Republic was in fact exceptional in etatization among other socialist
countries with only 3% of GDP produced by private sector in 1990, in 1996 private sector
contribution to GDP was estimated on 90%.° Rapid privatization, especially voucher
program (J. Kotrba and J. Svejnar, 1994), which offered citizens chances to purchase shares
in large companies at nominal prices, met with popular enthusiasm. Within two years (1993-
1994) nearly every Czech was a shareholder; indeed, the Czechs were the largest per capita
shareholders of any country in the world, including United States (A. Schwartz, 1997). In
1996 the Czech government publicly announced that transition is over and post-transitionary
period has started.

llusions began to vanish two years ago. Then, the Czech public first learned that
several managers of the funds designed to invest the public vouchers were instead
systematically stealing from their own investors. The Czech Ministry of Finance recently
enumerated 15 techniques for stealing.* :

But that’s the least of it. The Czech public is now learning that dishonest operators
have systematically squeezed the assets from many of the country’s best companies, its
municipalities and its banks (private and state owned). The new word was introduced for the
dishonest operators - tunnelers. The tunnelers have achieved their wealth primarily through
the corrupt collusion or, at the very best, the benign neglect of the state (A. Schwartz, 1997).
All of that was formally legal.

What was wrong? This development seemed to confirm the belief that rapid
privatization was not the mass distribution of national wealth but the private appropriation
of national wealth. The question is: was there a way to prevent it?

The author has no ambition to answer this question. He would rather address the
following problem: How to measure, what is a real share of the state in "atmost completely"
privatized economy? For what fraction of national property the state is still responsible. How
to measure how "transparent” or non-transparent the ownership structure is?

In this paper we are presenting very fresh and "unpolished” results of methodological
character, based on some simple mathematical considerations. Using some elements of the
theory of matrices we are proposing the way how to determine the direct and indirect
property distribution and degree of transparency of an ownership structure. Then we are
applying the methodology on the core of the Czech banking sector to quantify the real
property rights, which are different from the primary distribution of different actors’ shares.

* Report of Ministry of Finance of the Czech Republic on the Law on Capital Market Regulation, 1997. For

comparison: Hungary 25% in 1990 and 7$% in 1996, Poland 31% in 1990 and 78% in 1996 (F. Turnovec ai al,,
1998).

‘ One of the common techniques: The investment fund managers sell company shares in the portfolic 1o dummy
companies at absusdly cheap prices. The dummy companies sell the shares on the market. The dumimy companies
deposit the ensuing profits into overseas bank accounts. The fund investors are left with nothing.

2



2. Who Owns What? An Elementary Arithmetics of Property Distribution

Let us consider two types of economic agents: the primary owners, who can own, but
can't be owned (citizens, citizens® non-profit associations, state), and the secondary owners,
who can be owned and at the same time can own (companies, corporations).

Let
m be the number of primary owners, i = |, 2, ..., m,
n be the number of secondary owners (companies), j = 1,2, ..., n,

% be the direct share of the primary owner i in the secondary owner j (as a
proportion of total number of shares),

Cu be the direct share of the secondary owner (company) k in the secondary
owner (company) j.

Then the n x m mairix

g, = (510_;)

where the row j expresses shares of the primary owners j = |, 2, ..., min the secondary
owner j, and the column j expresses the shares of the primary owner i in the secondary

owners j = 1, 2, ... n, will be called a matrix of primary property distribution, and the n
"X N matrix

T, = (&)
where the row j expresses shares of the secondary owners k = 1,2, ..., nin the secondary

owner j, and the column J expresses shares of secondary owner k in the secondary owners
i=1,2, .., n, will be called a matrix of secondary property distribution. The couple

ls,, =}
characterizes an initial property distribution in an econoiny.

Clearly

“ /] = ]
S84y + tyo =1
forany j = |, 2, <o, N, OF

Soen + Toen = en

where e, is an n-dimensional column vecior of |'s.

If T, = 0, where 0.. is the nxn zero matrix, then we have a very simple and
transparent structure, when only the primary owners own the companies and there exists no
cross-ownership. However in real economies we don’t have such transparent structures, and
that can lead to ridiculous situations when it is not so €asy to see who owns what. If a



‘exist direct ownership relations between A and B and B and C, and indirect ownership
relations between A and C, A and D and B and D. If morcover D has a share in B, then
situation is completely unclear. The problem is how to evaluate direct and indirect property
relations and to identify, what part of company C is owned by primary owner A e(c.

Assuming T, = 0, let us consider a primary owner i. Clearly, his total share in the
company (secondary owner) J is given not only by his direct share s% in j, but' also by
indirect share following from the shares of secondary owner j in the other companies. This

n

0 o 0

Siy = siy + ; C3xSki
1

Considering a secondary owner k, his effective share in the company j is given by
appropriate fractions of the shares of the company j in other companies and by fractions of
shares of other companies he is co-owning in company j:

n
90 .0
t_;k = 2 cjrc:k
r=1

In matrix form we have

S, =8 +18, == T,T, = T2

It is not difficult to prove that this remains to be a distribution, i.e.

Se,+ Te, = e,

where e, is an n-dimensional column vector of 1's.

So, considering Cross-ownership relations we can obtain decomposition of property
on direct (following from registered shares of primary owners) component and indirect
component (following from cross-ownership relations). We shal call distribution S, Ty a
distribution of zero degree, and the distribution (Si, T)) a distribution of the first degree.
Clearly it holds that

etc., in general case



sr = sr-l + Tr-lsr-l
Tr = rz-lrr-l
In such a way we can generate a fundamental property distribution that expresses an

intuitively self-evident fact: all property should be in a final instance owned only by the

primary owners, citizens and state, who own, directly or indirectly, the secondary owners,
firms and companies.

Example 1

In Table 1 we are giving a particular property structure with the three primary owners
Py, Py, Py, and the three companies Ci, G, C, (secondary owners).

Table 1
c 04 0.2 0.1 0 03 0 1
c 0.55 0.23 0 0.2 0 0 1
G 0.3 0.3 0.2 0.1 0.1 0 i
In our case
0.4 0.2 0.1
S, ={0.5 0.25 o
0.3 0.3 0.2
and

0 0.3 0
T, =10.2 0 o

0.1 0.1 0

Matrices S, and T, are providing the zero degree distribution. Taking into account indirect
relations we receive a more precise distribution of the first degree:



0.4 0.2 0.1 0 0.3 0Y({0.4 0.3 0.1
8, =10.55 0.25 0 |+|0.2 0 0}{0.55 0.25 o | =
0.3 0.3 0.2 0.1 0.1 oJ 0.3 0.3 0.2

0.4 0.2 0.1 0.165 0.075 0 ) 0.565 0.275 0.1

0.55 0.25 0 |+]|0.08 0.04 0.02]= 0.63 0.29 0.02

0.2 0.3 0.2 0.095 0.045 0.01) 0.395 0.045 0.01

and
0 0.3 0 0 0.2 0 0.06 0 0
T =j0.2 0 ollo.2 o 0t = 0 0.06 0
0.1 0.1 0/\0.1 0.1 0 0.02 0.03 0

The distribution of the first degree see in Table 2. We can continue (o generate distributions
of higher degrees to look for a final distribution of the property among primary owners.

Table 2
P, P, P, C, G, C, total
C, 0.565 0.275 0.1 0.06 0 0 |
0.63 0.29 0.02 0 0.06 0 1
c, 0.395 0.345 0.21 0.02 0.03 0 i

3. Transparency

The word “transparency” (with res
without being properly defined. Let us ir
a bit of matrix algebra.

A square nxn matrix A is called to be nilpotent to index k when A"

= 0,, k being a positive inte

n (1. W. Archibald, 1968).

A square nxn matrix A we shall call a pseudo-nilpotent if

ger. It can be proved that if A is nilpotent to inde

pect to a property distribution) is frequently used
Y an exact definition. To do that we shall start with

# 0, and A*
x k, thenk <




lim A% = o,

and for any positive integer k A = 0 an-

If we accept as an axiom that finally any distribution of property is distribution among
the primary owners only, then lransparency of a particular distribution can be measured by
the distance of primary distribution from the final distribution taking into accounts all degrees
of indirect links.

In our iterative process of identifying of indirect property relations
S, =8,,+71.,8

r r-1

Tr = Tr-l Tr-l

we can establish that the degree of transparency can be measured by the number of iterations

r=20,1,2, .. that lead to a final distribution with T, = 0,.

The maximum transparency is achieved when T, = 0.. In this case primary

distribution is transparent in the sense (hat any property is related to primary owners only
and no indirect relations appear. :

We shall say that a particular property structure (S, T,) such that T, 0. is k-
transparent, if in property distribution (S:. T,) of degree k it holds that T, = 0,,, while in
property distribution of degree k-1 (8., T,.) it holds that T, = 0.

A property structure is non-transparent, if for any positive integer k it holds that T,
# 0.. Even in this case we can, however, identify an "almost finai" distribution of the
property among the primary owners, but only in limit, because T, < E where E is the
matrix of 1’s implies that :

Sumiming up, a property distribution (Sy, To) is k-transparent if the matrix T, is
nilpotent to index 2k. A property-distribution (S,, T,) is flon-transparent, or eo-transparent,
if the matrix T, is pseudo-nilpotent.

Example 2

Our property structure from example | is non-transparent, because the matrix

0 0.3 0

is pseudo-nilpotent, i.e.



0.06 0 o0
T2={ 0 0.06 0

0.02 0.03 0

and for any k T,™ = 0.

Example 3

Let us consider a simple structure in Table 3.

Table 3
P, P, P, C, C, C, total
c 0.6 0.2 0.1 (i 0.1 1
C, 0.4 0.1 0.2 0 0 0.3 1
(o 03 0.3 0.4 0 0 0 1
In this case
0 0.1 o0
T, =0 0 0.3
¢ 0 o0
0 0.1 0 (o 0.1 o) (00 0.03

00 0.03) 000

,=T'=]00 o0 [[oo o |=]ooo

hence the structure from Table 3 is transparent of degree 2.




4. An Example: A Privatization Illusion?

Let w; be the weight of a company j (c.g. the market value, value of assets etc.).
Considering a distribution (S,, T,) of degree r, we can evaluate the corresponding distribution
of the total property in an economy as

n n
E Si3wy E taywy
pir = .ln ’ dkt = .ln
W, W
where pf is the share of the i-th primary owner and d,’ is the share of the k-th company
{secondary owner) in the total property according to distribution of the degree r. Let us
illustrate on a simple example that a primary distribution of national property can

significantly differ from the final distribution reflecting indirect links.

Example 4

Let us assume that an economy consists of the following 5 actors: the state S, group
of individual investors M, two banks Bl and B2, investment fund F and a group of industrial
enterprises . In Table 4 we provide a hypothetical primary property distribution in such an
economy.

Table 4
s BI B2 total weights

Bl 0.6 0.3 0 0 0.1 0 10
B2 0.7 0.2 0.1 0 o 0 S
F 0 0 0 1 0 0 3s
I 0 0.3 0 0 0.7 0 50
total 0.095 0.19 0.005 0.38 0.36 0

share

We can see that with res
on the national property is 9.5

%.

pect to primary property distribution the total share of state




In Table 5 we are giving the property distribution of degree 1 taking into account

some indirect relations.

Table 5

S M Bl B2 F 1 total weights
B1 0.6 0.3 (1] 0.1 0 0 1 10
B2 0.76 0.3 0 0 0.0t 0 1 5
F 0.7 - 0.2 0.1 0 0 0 1 3s
I 0 0.3 0 0.7 ] 0 ! 50
total 0.343 0.2615 0.035 0.36 0.0005 0
share

In this case, considering some indirect links in cross
increased to 34.3%.

Table 6 presents the pro

indirect relations.

-ownership, the share of the state

perty distribution of degree 2 taking into account some other

Table 6

s M B! B2 F I total |  weights
Bl 0.676 0.323 0 0 0.001 0 1 10
B2 0.767 0.232 0.001 0 0 0 1 3
F 0.76 0.23 0 0.0) 0 0 1 3s
1 0.532 0.461 0 0 0.007 0 1 50
total 0.63795 0.3549 0.00005 0.0035 0.0036 0
share

Comparing Table 4 and Table 6 we can observe a si
state on national property:
distribution, assigning the sh

This observation raises the
(and real responsibility of the state

10

gnificant increase of the share of
from 9.5% to 63.795%. And we still don't have the final
ares to the primary owners only.

question: what is a real share of state on total property
as an owner) in "almost fully” privatized economy?




Property distribution of the first degree in
the Czech banking sector
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Table 10

Property distribution of the third degree

in the Czech banking sector
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Property distribution of the second degree

in the Czech banking sector

Table 9
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We can see, that the state shares are significantly higher taking into consideration

indirect links than in the primary distribution and the system is non-transparent, because the
" matrix T, of primary distribution among secondary owners is pscudo-nilpotent; its powers
converge (o zero matrix, but they will never be zero.

6. Concluding Remarks

The proposed methodology suggests some possibilities how 1o quantify relevan
properties of ownetship structures.

There can be a significant difference between primary “face” image of the property
structure and real position of the subjects of property rights. Empirical evidence indicates that
a real share of the state in the Czech banking sector (and the siate responsibility as well) is
significantly higher than it looks like on the basis of primary property distribution.

The general conclusion is that formally privatizing x% of former state property mighi
still keep state responsible for much more than (100-x)% of it, taking into consideration
indirect property distribution.

Existing evidence indicates that rapid Czech privatization was a rather complicated
way how to switch from inefficient, but more more than less transparent public property 10
still not very efficient and at the same time more less than more transparent public property.
Privatization illusion and resignation of the state on exercising property rights and absence
of a reasonable doctrine of a temporary state capitalism contributed to present problems of

the Czech economy and the Czech society (A. Schwartz, 1997),

The author is aware of the fact that his paper addresses only a small fragment of the
problem of ownership and control structures. An agenda for future research is to apply the
proposed methodology on the control structures, that are given not by shares only, but by
voting majorities, coalitions of owners etc. (R. Maeland, 1991, G. Gambarelli, 1994).
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