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Abstract

Facing new challenges of the Slovak economy with regard to European Un­
ion, lagging regions will need ideas from regional science. An input-output 
model is considered a good way for strategy making. In this paper we deal with 
the two-regional input-output model. We consider that systems of national ac­
counts and input-output models are more than just the source of data. They are 
means of specifying the categories under which data are to be organized. For 
policy purposes we decided to use and modify a common input-output table for 
the two-regional model construction. There are two distinct regions In Slovakia.
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Introduction

Economic policy and the systematic analysis of the economic impacts of final 
demand and of the investment projects in particular regions requires regional 
economic models. The input-output tables mainly applied so far are pertaining to 
national economy. Exports and imports are all lumped in one sector (one columns, 
one raw) regardless of their destinations and origins, and production sectors are 
distinguished only by their products regardless of their geographical locations. 
This is valid for the Slovak Republic too. There are two regions of Slovakia - 
Western Slovakia and Eastern Slovakia. It can be said that west-part of Slovakia 
is developed and east part is underdeveloped. We consider that economic poli­
cymakers can use input-output model as strong instrument for predicting the 
economic development. It is known that a national input-output table (I/O) is 
much more useful in empirical application than the systems of national accounts
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by virtue of its finer breakdown of the economy by industries. Nevertheless, for 
certain problems, a further breakdown of industries by geographical region is 
also necessary. Facing new challenges of the Slovak economy with regard to the 
European Union, lagging regions will need ideas from regional science.

1. Input Output Framework of the Systematic Analysis

Systematic analysis of economic impacts must account for the interindustry re­
lationships within regions because these relationships largely determine how re­
gional economies are likely to respond to projects and programs changes. Euro­
pean system of accounts provides a data base for economic analysis and eco­
nomic policy. As it is known, this system is compulsory. Analytical interests and 
policy problems vary from country to country. Having two distinct regions in 
Slovakia, what is needed is a systematic and coherent framework which can 
accommodate the main bodies of data, such as intermediate product flow, final 
demand, flow of funds and so on by regions, needed for a statistical description 
of the functioning of the Slovak economy. But there is no attempt made to find 
room for information which no-one collects but the policymaker needs them. We 
think that a strategy is required in order to extract the best possible quantitative 
description of the regional economy in Slovakia from the available data of input- 
output table. This table is constructed in Slovakia but not by regions. The input- 
output framework applied consists of symmetric input-output tables. This sym­
metric input-output table is an industry by industry matrix describing the domes­
tic production processes and the transactions in products of the national economy 
in great detail. Up to these days the regional aspects of these processes are not 
involved. It requires an enormous work to be done. The filling in of regional in­
put-output framework reveals endless statistical difficulties which come to light 
only gradually and cannot be resolved immediately. Most statistical information 
that can be obtained from producer units indicates what type of products they 
have sold and, usually less detailed information on regions. To find a way we 
decided to use regional input-output model based on the special type matrices. The 
latter table we use in calculating the cumulated coefficients, i.e. the Leontiev inverse. 
So the input-output framework is an excellent way of economic policy making by 
regional input-output model.

2. A Two-Regional Model

From the literature and practical applications we can learn that several multire- 
gional I/O tables in which input and output are identified by region as well as by 
industry were constructed. We in Slovak Republic (SR) we do not have a real
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history in this field. For policymaking we consider the input-output table to be the 
proper tool. For this reason we shall focus our discussion on regional input- 
output model construction. The Statistical Office of the Slovak Republic is now 
in the problem formulation phase. For this reason we shall also focus our discus­
sion on regional input-output analysis that may serve as the basis of our theoreti­
cal approach. The main problem is that we do not construct the regional input- 
output tables. But there are several alternatives for simplifying the data collec­
tion and statistical problems of regional input-output models (W. Isard, R. Miller 
and P. Drennan).

For all kinds of regional analysis, ideally, a national table should be further 
decomposed into a multiregional table like that in Table 1 (for illustrative pur­
poses 3 regions, 3 industries):

Table 1
Multiregional I/O Table

Region I Region II Region III
1 2 3 1 2 3 1 2 3

Region I 1
2
3

Region II 1
2
3

Region III 1
2
3

Inputs of the same commodity from different regions are considered distinct 
inputs. We feel immediately that the preparation of such table is extremely com­
plicated for the sources and destinations of inputs and outputs must be identified 
by region as well as by industry.

As the reader may know, several alternatives for simplifying the data collec­
tion and statistical problems of regional I/O tables had been applied in the past 
(Z. Hirsh, H. Chenery, W. Isard...) (see Hirsch, 1959).

To get the regional input-output table, we propose the technique of regional 
I/O model (analysis) construction using the so called „supply coefficient“. In 
order to explain it, we consider a 2 region, 3 industry case. One region will be 
the west part of SR and the second region will be the east part of SR. First of all, 
assume that there is no international trade so that exports of one region automati­
cally reflect imports of the other region. The principal fact is that we have one 
technical I/O matrix for the two regions, the input-output table for Slovakia, that 
we indicate by B:
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Using matrix В, we need the matrix indicating the fractions of various de­
mands in region i supplied by region j. We do not have it. To solve the problem, 
we propose the matrices of supply coefficients Ru, R21, R21 and R22 for our two 
regions - West Slovakia and East Slovakia - as follows:
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where
Ry is the matrix indicating the fractions of various demands in region i supplied by 

regiony;
Гф is the fraction of the commodity i demanded in region j and supplied by region к 

(the first subscript indicates commodity, the second the source demanded and the third 
the source of supply).

These matrices will help us to get detailed data on the input-output flows in 
our two regions. Suppose that import of certain commodity is distributed to all 
users in proportion to their total purchases (domestic plus imported goods) of that 
commodity. Then we can construct a 6 x 6 matrix to identify inputs by supplying 
region as well as by commodity. Premultiplying matrix В by Rn, we obtain the 
matrix indicating the portion of input requirements per unit of output in region 1 
supplied by domestic production:

r
\\\ 0 0 N ( h u\\ ^12 bn' "Vi.n ^12rl,ll b Г Л unr\,\\

R..B = 0 r2,ll 0 b2l b22 Ьц = ^2lr2,ll ^22Г2,11 ^23r2,ll

v° 0 r2,l\y 4^31 ^32 Ьъъу ^31Г3,11 ^32Г3,11 ^Зз'з.П ,

Similarly, the product matrix, Gi2B indicates the portion of input require­
ments per unit of output in region 1 supplied by products of region 2:
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For the input requirements per unit of output in region 2, the portion supplied 
by imports from region 1 is indicated by the product matrix, R2iB and the por-
tion supplied by its own production is R22B:
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Each of these matrices contains important economic information. We need to 
understand them. Now we are in a position to create a new matrix, that is the 
core of our idea, by combining above four matrices into an aggregate matrix В , 
that is:

In the real economy this may be a large matrix. Country may have many in­
dustries and many regions. For the model we consider in our discussion we will 
get a 6 x 6 B* matrix as shown in Table 2. The imports are distinguished by re­
gion as well as by industry.

Table 2
Two-Regional Technical Matrix

Region I Region II

Industry Industry

1 2 3 1 2 3

Region I 1 biiľi.,1 bl2ri.ll bi3Ti.ii bi 1 r i ,21 ЬцГ1,2| Ь 1зГз,21

2 b21r2.11 ЬггГг.] i b23f2.ll Ь2|Г2,21 Ьг i Тг,2 ЬгзГ2.21
3 ЬлГз.ц ЬззГз.п ЬззГз.п Ьз|Гз,21 Ьэ I Гз,2 ЬззГз,21

Region II 1 ЬпП.12 Ь |2Г 1,12 Ь ]зГ 1,12 Ь1 |Г|,22 b 3 2Г1,22 Ь 1зГ| ,22

2 Ьг1Г2.|2 Ьг2Г2,12 ЬгзГ2,12 Ьг|Г2.22 2,22 ЬгзГ2,22

3 Ьз1Гз,12 ЬзгГз.12 ЬззГз,12 Ьз 1 Гз,22 ЬзгГ з,22 ЬззГз,22
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The reader should try to understand the Table 2. The northwest quadrant of 
Table 2 indicates the distribution of domestic intermediate goods to various do­
mestic industries in region 1.

The northeast quadrant shows the distribution of exports by region 1 to vari­
ous industries in region 2. Similarly, the southwest quadrant indicates exports by 
region 2 and the southeast quadrant the distribution of domestic goods to various 
industries in region 2.

To get the real data for this table is an enormous statistical task. In our nu­
merical example we got them on the base of our assumptions. From this table we 
can get regional input-output multipliers within regions. They are useful tools for 
regional economic impact analysis, a region’s industrial structure and trading 
patterns. The change in output delivered for final users can be analyzed more 
deeply.

As we know, from I/O model, when the supply coefficients are sufficiently 
stable, matrix B* serves as the basis for interregional impact analysis. But identi­
cal commodities produced by different regions are considered to be distinct 
commodities. We can then, as in I/O model, describe the calculation of total 
output requirements for given set of final demand. To show the complexity of 
the analysis, first we will give the notation of coefficients and variables. First of 
all:

дг is gross output of industry i in region r,
Fj rh is the final product for product i in region r met by the production of region h.

So, what are the distribution equations in this our two-regional model? Based 
on logical consideration we can say that the following identities hold (more in 
Husár, Mokrášová and Goga, 2000):

3 3

Л1 = I VblTy,, +^,11 + Z y,.2l yu2+^,2!
J-1 M

(domestic uses) (exports)

3 3

Ti,2 = I У,Д2ТЛ1 + + £ V/-22 Ту,2 + ^,22 (3)
j=1 J=1 '■

(exports) (domestic uses)

The critical variable is the final demand in each region. Given the value of 
final demand in each region, system (3) has 6 equations and 6 unknowns (yi,r). In 
matrix notation, the output vector, Y* and the final demand vector, F* each has 6 
components:
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Everybody can grasp the content of these two vectors. So the system (3) can 
be written as:

Y* = B* Y* + F*

or

and finally

(I-B* )Y* = F* 

Y* = (I - B* )-‘F* (3a)

From (3a) we see that given the final demand in each region, the equilibrium out­
put levels in each region can be calculated using the inverse matrix, Y* = (I - В )'\ 

The technique is well known.

For illustration, suppose that the В matrix obtained for three sector economy is:

(0,2 0,2 0^1
В = 0,2

V 0
0,1 0,1
0,2 0,1,

As we know, we need the matrices of supply coefficients. Say that they are:

"0,35 0 0N "0,2 0 0 N
R„ = 0 0,4 0 J R12 _ 0 0,25 0

l 0 0 0,3, ,0 0 0,3,

"0,1 0 0 N

©

0 0 N
R21 - 0 0,15 0 > R22 _ 0 0,35 0

0 0,25, ,0 0 0,45,

Next what we need are RnB, R21B, R2!B and R22B matrices. The reader can 
get them very easily.1 Finally we need the combined matrix B*.

1 Similar approach is applied in the Regional Multipliers (1997).
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0,07 0,07 0 0,04 0,04 0
0,08 0,04 0,04 0,05 0,025 0,025

0 0,06 0,03 0 0,06 0,03
0,02 0,02 0 0,08 0,08 0
0,03 0,015 0,015 0,07 0,035 0,035

0 0,05 0,025 0 0,09 0,045

We need yet the vector F*. Let it be:

' 80 ^
300

. 100 
F =

150
260,140,

Thus given the final demand in each region, equilibrium output levels in each 
region can be calculated from (3a). Using an Excel, we got these values:

"133, 703N 
352, 740 

Y* _ 149, 716 
189, 033 
302, 271 

,197, 470,

In principle the F* vector is the GDP and its elements are regional compo­
nents of it. They can serve as good insides into the regions' economy. Based on 
the above assumptions, the vector of final demand by products and industries has 
produced the vector of gross output of the economy Y*. This is the consistent 
output pertaining to given final demand. The first component is yij, that is gross 
output of industry 1 in region 1 is 133,703 bill. SKK.

Similar interpretation can be given to other components. By changing the 
components of the vector F we will get other components of gross output and 
we ca make an analysis of consequences. Now we can envisage the field of appli­
cation - final-demand multipliers for output, for earnings, and for employment. 
Facing new challenges of the Slovak economy with regard to European Union 
economy we showed some new ideas from regional input-output model on how to 
change the economic policy making.
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We tackled an important macroeconomic problem of economic system func­
tioning as we consider the regional problems. Using the technical input-output 
table (matrix) of a given economy, we showed how to construct the two-regional 
technical matrix that can serve as the bases for the input-output model applica­
tion. The results of interregional reactions have some economic policy signifi­
cance. The policymaker is able to project the economic development of the re­
gion based on the functioning of the economic system. He can make a systematic 
analysis of the economic impacts of the investment projects and final demand on 
affected regions.

We consider that systems of national accounts and input-output models are 
more than just a source of data. We can use them together with the matrices de­
veloped in this paper to adjust the national 1-0 table in order to reflect a re­
gion’s industrial structure and trading patterns. We can understand the lagging 
region more deeply. They are means of specifying the categories under which 
data are to be (by regions) organized. For policy purposes we decided to use 
common input-output table for the two-regional model construction.
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