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11.1 Introduction

Microsimulation modelling is now established in many countries as
a valuable tool for the evaluation of taxation and social policy. In
the United Kingdom both government departments and independ-
ent research organisations—such as the Institute for Fiscal Studies
in London, and the Microsimulation Unit at the Department of
Applied Economics at Cambridge University—have developed
microsimulation models of the UK tax and benefit system. As a
result, these models now have a very wide use in public policy de-
bate.

Until recently, such models had not been applied to the tax sys-
tems of Central and Eastern European countries. The reason for
this does not appear to be lack of suitable data, since a number of
countries including the Czech Republic (formerly part of Czecho-
slovakia) have for many years run household surveys similar to
those in Western countries. A more likely reason appears to be the
lack of interest in the design of tax policy in the past. Under state
planning, it was physical output that was the subject of policy-
making. The financing of government policy through taxation, and
the impact on economic incentives through wages and prices re-
ceived little, if any, attention.

With the transition to a market economy this position is rapidly
changing. For a market economy to function, it is important that
the tax system should be designed to raise revenue effectively
while minimising the distortions it causes to wages and prices. The
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1993, and further changes to the benefit system appear likely in the
future. The much greater openness of government means that the
design of taxes and benefits will become an increasingly important
subject of public debate. As a result, there is clearly a need for
models which can reliably simulate the effects of policy changes.

A microsimulation model is one which is based on a sample of
individual households, which can be used to represent the popula-
tion of the country being modelled. For some models this sample
may be artificially created (Falkingham and Lessof 1992), but it is
more usual for the sample to be taken from a survey of actual
households. The rules which govern the tax and benefit system are
employed to calculate the payments for each household, and the
results are then used to forecast payments for the entire population.

Other forms of tax modelling are possible. In particular, the
availability of spreadsheet techniques means that macroeconomic
data on tax revenue, combined with other information such as
GDP, the inflation rate and the distribution of earnings, can be used
to forecast the effects of policy changes on tax revenue (see, for
instance Chapter 9 in this volume). Such models can produce re-
sults very quickly, are easy to use, and require relatively little data
in comparison to a microsimulation model.

However microsimulation models have a number of advantages
over these types of models. The rules which describe a tax and
benefit system can be very complicated. The result is that while
with simple tax changes—such as raising the basic rate of income
tax—it may be possible to make rough estimates of the revenue
consequences using a macroeconomic model by simply extrapo-
lating from the revenue that the system raises already, with more
complicated policy changes such an approach is unlikely to be reli-
able. Furthermore—even with simple changes—since different
taxes and benefits interact with each other, the consequences of
changing one tax on the-payments of other taxes and benefits may
not always be easy to predict unless a microsimulation approach is
used.

We may also want to know about the distributional impact of
policy changes. Some policy changes will make some groups in the
population worse off, while others will gain. These effects are often
politically sensitive, so that it is important to know what they are.

Microsimulation Modelling in the Czech Republic 165

One way to do this is to use calculations for typical families. The
difficulty with this approach is—while it is easy to understand—
the results may be seriously misleading, since they are only valid
for the chosen examples. Actual households tend to vary very
widely in their circumstances, and it is difficult to take sufficient
account of these variations with a set of examples since there is
always the danger that some groups in the population will be
overlooked. A microsimulation model can overcome this difficulty
by using a sample that is representative of the actual population.

The purpose of this chapter is to describe CZ, the microsimula-
tion model of the new Czech tax and benefit system developed at
the University of Bath, in collaboration with the Institute for Fiscal
Studies in London. The first section of this chapter gives a brief
overview of the model, what it does and how it works. The second
section describes the data, the third section covers the modelling of
the individual taxes and benefits, and the fourth section discusses—
with some examples—the type of results that it produces.

11.2 The workings of the model

CZ is a computer-based model of the Czech tax and benefit system.
It is based upon TAXBEN, a model which has been developed at
the Institute for Fiscal Studies in London. This program uses data
from the Family Expenditure Survey to model the UK tax and
benefit system (Johnson, Stark and Webb 1990). CZ has been
adapted from this model so that it uses data‘on Czech households in
order to forecast the impact of changes to the system of direct
taxes, cash benefits, and indirect taxes in the Czech Republic.

CZ is written in the Modula-2 language which—as its name
suggests—is a modular programming language. This means that a
program written in the language consists of a set of inter-connected
modules. One module acts as the main program, while other mod-
ules perform a variety of specialised tasks. Each module can be
separately compiled. This means that it is generally fairly easy to
adapt programs that have been written for one particular task to
perform similar tasks, since only those modules that are specific to
one particular task will need to be rewritten.
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A tax benefit model requires three main components:

a Data Module—to read and transform data;

a Calculation Module—to perform calculations; and

a Results Module—to store and present results.

A separate module is also required to function as the main pro-
gram. The way that each of these modules works will—to some
extent—Dbe specific to the particular data-set used and the tax sys-
tem that is being modelled, although the general structure can be
applied to any tax-benefit model.

In addition, for the model to function, a number of modules are
needed to perform more general tasks—such as handling menus,
data input screens and tables of results. These can be written so as
to function independently of the particular tax system being mod-
elled.

This is illustrated in Figure 11.1 which shows the structure of
CZ in highly simplified form. A very small module (CZ) calls the
module CZMAIN, which contains the procedures that run the
model. These in turn call procedures in the modules CZDATA,
which read and transform the data in CZCALC—which perform
the tax and benefit calculations—and in CZCOUNTS, CZTAB,
CZRESULTS which store and process the results. The program
also uses a number of other modules—such as GENMEN—which
consist of procedures which control the menu system;
DATASCREEN—which handles the data input screens; and
GENTAB—which handles the tables that the model produces.

The consequence of this structure is that it is unnecessary to re-
write all modules when adapting a tax benefit model written for
one country to the tax system of another country. Those modules
whose names are prefixed with ‘CZ’ are specific to this particular
model, and had to be specially written when adapting the program
from the IFS model TAXBEN. Other modules—such as
GENMEN—are not specific and were taken directly from
TAXBEN without modification. As a result it was straightforward
to adapt the model developed for the UK for use with Czech data.
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Figure 11.1: Czech Republic: The structure of CZ
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CZ uses data on approximately 4,000 Czech households from
the former Czechoslovakian Household Budget Survey. The data-
set that the model uses in this chapter is for 1991—though this is
continuously updated as the data become available. The data con-
sist of fairly detailed information on household expenditures, to-
gether with some information on household incomes and demo-
graphic characteristics. This is used by the model to simulate each
household’s tax payments and benefit receipts. For the most part,
this is simply an accounting exercise—income is taken as given—
and the model calculates the tax that the household would pay and
the cash benefits that it would receive under a particular set of tax
and benefit rules.

The program is set up to allow the user to alter these tax and
benefit rules, so that it is possible to simulate the effects of a vari-

ety of changes to the tax and benefit system. The model then com- -

bines the results for all the households in the survey in order to
predict the impact of the tax and benefit changes for the whole
Czech population.

The model produces three kinds of results: first it produces an
estimate—Dby type of tax or benefit—of the cost to the exchequer of
any policy change; secondly it produces a variety of tables which
summarise the redistributive impact among households of the pol-
icy change; thirdly, the model shows the tax and benefit position of
a selection of actual households. .

11.3 Data aspects

The reliability of the predictions that the model produces depend
upon the quality of the data that it uses. There are a number of
ways in which the data must be adjusted in order to make it repre-
sentative (we hope) of the actual Czech population. Wherever pos-
sible, some choice has been left to the user over which adjustments
to make.

Because the data that the model uses were two years out of
date—and these have been years of considerable change in the
€Zech economy—we had attempted to update the data as best we
could to reflect these changes. The most important adjustment was
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to simulate a sample of unemployed adults. There are no house-
holds where the head is unemployed] in the 1991 budget survey,
and so we had to construct a sample of unemployed. This was done
very simply by using a file of random numbers. Each working adult
was assigned as either employed or unemployed with a probability
depending on the regional unemployment rate of March 1992. If
the individual was assigned as unemployed, the income from his or
her main employment was set to zero, though if there was income
from any other source, the person was assumed to continue to re-
ceive this. In addition, the model simulates the duration of unem-
ployment, using information on the duration structure of unem-
ployment. This is important, because entitlement to benefit de-
pends on the length of time that the individual has been unem-
ployed.

This is likely to be a simplification of the state of affairs during
the transition period for a number of reasons. Firstly, if income
from other sources apart from main earnings affects entitlement to
benefit, it is possible that these will also change when the individ-
ual becomes unemployed. Secondly, we do not allow for any inter-
dependence between members of the same household of the likeli-
hood of becoming unemployed.

Users may be interested to know how sensitive the results are to
the assumptions about unemployment. Therefore we have made it
possible to run the model with all workers assumed to be fully
employed. It is also possible to alter the unemployment probabili-
ties and the duration structure which the model uses for the simu-
lation.

There are some other groups that are not represented in the 1991
Budget Survey. Probably the most important of these groups is the
self-employed. At the time of the survey, their numbers were com-
paratively small, but since then it appears that their numbers have
grown dramatically. Other groups that are omitted are individual
farmers and pensioner households where there are economically
active members. In each of these cases—since we have no infor-
mation on the incomes of the omitted groups—we have been un-
able to adjust the data in order to allow for these omissions. It
should be noted, therefore, that the results of the model are only







