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Academy of Sciences.

What is an econometric model?
First, let s consider what a model is. It s a fundamental
concept used not only in economics or econometrics,
but also in most disciplines that are not exclusively
theoretical. Broadly speaking, a model is a proto-
type of some system, showing how it works. Some
models are physical, existing in material form, like
a scale model of an airplane tested in a wind tunnel.
This example also illustrates why models are created
in order to observe, in a simplified way, how a given
system works. The main feature of models is simplifi-
cation. In order to explain how a system works, they
have to focus only on certain features of that system,
ignoring the rest.

So, the purpose of creating a model is to explain
certain observations, not to forecast what will
happen?
Nicolaus Copernicus, a colossus in the history of
science, constructed his model of the Solar System
not to forecast but to explain how it functioned and
to answer specific questions. Why do we have night
and day? Why are there seasons? Why is it colder in
the north than in the south? Why are there lunar and
solar eclipses? None of the pre-Copernican concepts
could explain all these phenomena simultaneously.
Only Copernicus model provided answers, although
it was of course a simplification of the real system. It
was years later that his descriptions of the paths of the
planets were found to be not entirely accurate.
Models of social or economic systems are often
criticized on the grounds that they describe systems
that are in constant change. However, many scientific
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disciplines have to build models for changing systems.
Naturally, one useful way models can be applied is in
forecasting, predicting how a system will behave in the
future. If a model deals with a changing system, such
a forecast will be prone to a certain error, but every
effort is made to make it as accurate as possible. And
this is by no means impossible.

Such a forecast, for instance, isa mandatory part of
every business plan presented to a bank when applying
for a loan: it has to make some assumptions about the
rate of inflation, the projected demand for products
the company wants to sell, etc. It is best for such fore-
casts to be based on formal models. The models used
in economics are not physical models, but systems
of mathematical equations with specific parameters,
which are estimated based on a sample.

Now that we are clear on what a model is, can
you explain how an econometric model differs
from an economic one?

A simple economic model can be expressed in words.
But nowadays models generally take the form of sys-
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tems of mathematical equations. We can then examine
the stability of such a system, whether it tends to return
to some kind of equilibrium path or not, whether it
is dynamically stable. This is the kind of thing that
mathematical economists study. All equations have
certain parameters. In economic theory, we can define
ranges for their values. For example, the marginal pro-
pensity to consume (MPC), a parameter that reflects
how much of every unit of increased income will be
spent on consumption, is defined as falling in the
range . Butthat range contains infinitely many real
numbers. And the difference between a MPC value of

. and . ,forinstance, can be fundamental. The
way the entire economy will react to higher house-
hold incomes may be completely different in these
two cases, e.g. either triggering a Keynesian multiplier
or not. We don t know what the actual MPC value is
for a given economy; that value has to be estimated.
In econometric models, parameters like these are the
subject of estimation, based on a sample of data. Such
a sample is simply a snapshot of how this system has
behaved in the past.
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Can an analogy be drawn between the
relationship of econometrics to economics and,
for instance, the relationship between theoretical
and empirical physics?

Such analogies could be drawn to any scientific dis-
cipline that has a related applied field. Economet-
rics arose from the combination of mathematics (or
more precisely: mathematical statistics) and eco-
nomics. The name econometrics is a combination of
two words: economics and measurement. The term
was first used in by the Polish mathematician
Pawe Ciompa in his work, Zarys ekonometryi i teo-
rya buchalterii [An outline of econometrics and the
theory of bookkeeping], published in Lw w in ,
but it is Ragnar Frisch and Jan Tinbergen (winners of
the first Nobel Prize in Economics in ) who are
considered the fathers of econometrics, developing
the field in the s. From the historical perspec-
tive, compared to mathematics, medicine, or even
physics and chemistry, econometrics is a very young
discipline, barely a century old.

How can we define econometrics as a science?
Econometrics has two main pillars; methods and appli-
cations. The methods are an extension of mathematical

statistics. Applied econometrics is an empirical science
that verifies (economic) hypotheses based on statisti-
cal data. Empirical models are created, which can be

tested, used in forecasting, and more broadly in deci-
sion-making processes. Data can be in the form of time
series, cross-sectional, or longitudinal (panel) data.

Does econometrics ensure the authenticity

of economic data?

That s not something econometrics deals with, because
econometricians do not collect data. We most often
make use of existing databases. These databases are
created by the statistical offices operating in various
countries, by various organizations, including inter-
national ones, or collected for completely different
purposes (e.g. by surveyors), and then used in econo-
metrics. Some of this data is made public, some is kept
confidential. Some researchers apply for access to cer-
tain not fully disclosed data and usually obtain it. This
data can be macroeconomic, concerning the whole
economy, or microeconomic, concerning individual
entities. An example of the latter could be information
collected by tax bureaus. It should be emphasized, of
course, that such data gets anonymized before being
passed on for research purposes.
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