1.7 THE NATURE AND SOURCES OF DATA
FOR ECONOMIC AMALYSIS™

Types of Data

The success of any econometric analyvsis ultimately depends on the avail-
ability of the appropriate data. It is therefore essential that we spend some
time discussing the nature, sources, and limitations of the data that one
may encounter in empirical analysis.

Three types of data may be available for empirical analysis: time series,
cross-section, and pooled (i.e., combination of time series and cross-
section) data.

Time Series Data The data shown in Table 1.1 of the Introduction are
an example of time series data. A rime series is a set of observations on the
values that a variable takes at different times. Such data may be collected
at regular time intervals, such as daily (e.g., stock prices, weather reports),
weekly (e.g., money supply figures), monthly [e.g., the unemployment rate,
the Consumer Price Index (CPI)], quarterly ie.g., GDP), annually ie.g.,

"5ee App. A for formeal defindtion and further details.
" an informative sccount, see Michael . Intriligator, Economeivic Models, Techniques,
and Applicarians, Prentice Holl, Englewand Cliffs, N.J1., 1978, chap. 3.
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FIGURE 1.B

government budgets), quinguennially, that is, everv 5 vears (e.g., the cen-
sus of manufactures), or decenmially (c.z.. the census of population).
Sometime data are available both quarterly as well as annually, as in the
case of the data on GDP and consumer expenditure. With the advent of
high-speed computers, data can now be collected over an extremely short
interval of time, such as the data on stock prices, which can be obtained lit-
erally continuowsly {the so-called real-time griore ).

Although time series data are used heavily in econometric studies, they
present special problems for econometricians. As we will show in chapters
on time series econometrics later on, most empirical work based on time
series data assumes that the underlying time series is stationary. Although
it is too early to introduce the precise technical meaning of stationarity at
this juncture, leosely speaking a rime sevies is stationary i its mean and vari-
ance de nat vary systematically over time. To see what this means, consider
Figure 1.5, which depicts the behavior of the M1 money supply in the
United States from Januwary 1, 1959 1o July 31, 1999, (The actual data are
given in exercise 1.4.) As vou can see from this figure, the M1 money supply
shows a steady upward trend as well as variability over the vears, suggesi-
ing that the M1 time series is not stationary.! ' We will explore this topic fully
in Chapter 21.
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1" see this more cleary, we divided the data inte four tme periods: 195000 e 1962:12;
1963:00 1o 1974:12; 197500 10 1586: 12, ond 1987:01 to 199905 For these subperiods the mean
values of the money supply (with comrespanding standard deviations in parentheses) were, re-
spectively, 165,86 (23.27), 323,20 (72.46), THE.12 (193.43), and 109% (17.24), ol figures in hil-
liems of dedlars. This is a rough indication of the fact that the money supply aver the entire pe-
rit<l was not statianory.
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Cross-Section Data  Cross-section data are data on one or more vari-
ables collected ar the same poing in time, such as the census of population
conducted by the Census Bureau every 10 vears (the latest being in vear
2000, the surveys of consumer expenditures conducted by the University of
Michigan, and, of course, the opinion polls by Gallup and umpteen other or-
ganizations. A concrete example of cross-sectional data is given in Table 1.1
This table gives data on egg production and egs prices for the 50 states in
the union for 1990 and 1991, For each vear the data on the 50 states are
cross-sectional data. Thus, in Table 1.1 we have two cross-sectional samples.

Just as time series data create their own special problems (because of
the stationarity issue), cross-sectional data too have their own problems,
specifically the problem of heferogereiry. From the data given in Table 1.1
we see that we have some states that produce huge amounts of eges (e.o.,
Pennsylvania) and some that produce very little {e.g., Alaska). When we
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include such heterogeneous units in a statistical analysis, the size or scale
effect must be taken into account so as not to mix apples with oranges. To
see this clearly, we plot in Figure 1.6 the data on eggs produced and their
prices in 50 states for the vear 1990, This figure shows how widely scattered
the ohservations are. In Chapter 11 we will see how the scale effect can be
an important factor in assessing relationships among economic variables.

Pooled Data In pooled, or combined, data are elements of both time
series and cross-section data. The data in Table 1.1 are an example of pooled
data. For each vear we have 50 cross-sectional observations and for each
state we have two time series observations on prices and output of eggs, a
total of 100 pocled (or combined) observations. Likewise, the data given in
exercize 1.1 are pooled data in that the Consumer Price Index {CPI) for each
country for 1973-1997 is time series data, whereas the data on the CPI for
the seven countries for a single vear are cross-sectional data. In the pooled
data we have 175 observations—23 annual observations for each of the
SEVen colntries,

Panel, Longitudinal, or Micropanel Data This is a special tvpe of
pocled data in which the samie cross-sectional unit {say, a family or a firm)
iz surveved over time. For example, the U.S. Department of Commerce car-
ries out a census of housing at periodic intervals. At each perindic survey the
same househald (or the people living at the same address) is interviewed io
find out if there has been anv change in the housing and financial conditions
of that household since the last survey. By interviewing the same household
periodically, the panel data provides very useful information on the dvnam-
ics of household behavior, as we shall see in Chapter 16.
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The Sources of Data®™

The data used in empirical analysiz may be collected by a governmental
agency (e.g., the Department of Commerce), an international agency (e.g., the
International Monetary Fund (IMF) or the World Bank), a private organiza-
tion (e.g., the Standard & Poor's Corporation), or an individual. Literally, there
are thousands of such agencies collecting data for one purpose or another.

The Internet The Internet has literally revolutionized data gathering. If
vour just “surf the net” with a kevword (eg., exchange rates), vou will be
swamped with all kinds of data sources. In Appendix E we provide some of
the frequently visited web sites that provide economic and financial data of
all sors. Most of the data can be downloaded without much cost. You may
want to bookmark the various web sites that might provide vou with useful
economic data.

The data collected by various agencies may be experimental or nonex-
perimental. In experimental data, often collected in the natural sciences,
the investigator mayv want to collect data while holding certain factors con-
stant in order to assess the impact of some factors on a given phenomenon.
For instance, in assessing the impact of ohesity on blood pressure, the re-
searcher would want to collect data while holding constant the eating, smok-
ing, and drinking habits of the people in order to minimize the influence of
these variables on blood pressure.

In the social sciences, the data that one generally encounters are nonex-
perimental in nature, that is, not subject to the control of the researcher™ For
example, the data on GNE, unemplovment, stock prices, ete., are not directly
urder the control of the investigator. As we shall see, this lack of control olien
creates special problems for the researcher in pinning down the exact cause
or causes affecting a particular situation. For example, is it the money supply
that determines the (nominal) GDP or is it the other way round?

The Accuracy of Data*

Although plenty of data are available for economic research, the quality of
the data is often not that good. There are several reasons for that. First, as
noted, most social science data are nonexperimental in nature. Therefore,
there is the possibility of obhservational errors, either of omission or com-
mission. Second, even in experimentally collected data errors of measure-
ment arize from approximations and roundoffs. Third, in guestionnaire-type
survevs, the problem of nonresponse can be serious; a researcher is lucky to

2Py an illuminating account, see Albert T. Somers, The 118, Eranamy Deystified: 1Whae
ihe Major Feonamic Startistics Mean and their Significance for Busiress, D.C. Heath, Lexington,
M., 1985,

YIn the secial sciences to0 spmetimes ane can have a contralled experiment. An sxample is

glven in exercize 1.6,
P o critical review, see 0. Morgenstern, The decaraey of Ecanamis Observarions, 2d ed.,
Princeton University Press, Princeton, K1, 1963,
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get a 40 percent response 1o a questionnaire. Analvsis based on such partial
response may not truly reflect the behavior of the 80 percent who did not
respond, thereby leading to what is known as (sample) selectivity bias. Then
there is the further problem that those who respond to the questionnaire
may not answer all the questions, especially questions of financially sensi-
tive nature, thus leading to additional selectivity bias. Fourth, the sampling
methods used in obtaining the data mav vary so widely that it is often diffi-
cult to compare the resulis obtained from the various samples. Fifth, eco-
nomic data are generally available at a highly aggregate level. For exam-
ple, most macrodata (e.g., GNP, emplovment, inflation, unemplovment) are
available for the economy as a whole or at the most for some broad geo-
graphical regions. Such highly ageregated data may not tell us much about
the individual or microunits that mav be the ultimate object of study. Sixth,
because of confidentiality, certain data can be published only in highly
aggregate form. The IRS, for example, is not allowed by law to disclose data
on individual tax returns; it can only release some broad summary data,
Therefore, if one wants to find out how much individuals with a ceriain level
of income spent on health care, one cannot do that analvsis except at a very
highly aggregate level. But such macroanalvsis often fails to reveal the
dynamics of the behavior of the microunits. Similarly, the Department of
Commerce, which conducts the census of business everv 5 vears, is not
allowed to disclose information on production, emplovment, energy con-
sumption, research and development expenditure, ete., at the firm level. It is
therefore difficult to study the interfirm differences on these items,

Eecause of all these and many other problems, the researcher should
always keep in mind that the results of research are only as good as the
quality of the data. Therefore, if in given situations researchers find that the
results of the research are "unsatisfactory,” the cause may be not that they
used the wrong model but that the quality of the data was poor. Unfortu-
nately, because of the nonexperimental nature of the data used in most social
science studies, researchers very often have no choice but to depend on the
available data. But they should always keep in mind that the data used may
not be the best and should iry not to be too dopmatic about the resulis ob-
tained from a given study, especially when the quality of the data is suspect.

A Note on the Measurement Scales of Variables'®

The variables that we will generally encounter fall into four road cate-
gories: ratio scale, inferval scale, ordingl scale, and nomival scale. Tt is im-
pottant that we understand each.

Ratio Scale For a variable X, taking two values, X, and X;, the ratio
X /X, and the distance {X; — X} are meaningful quantities. Also, there iz a

The follawing discussion relies heavily an Aris Spancs, Probability Theory and Soistical
Inference: Ecowometrie Modeling with Observarionad Dara, Cambridge University Press, New
Yook, 1590, p. 24.
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matural ordering (ascending or descending) of the values along the scale.
Therefore, comparisons such as Xz = X or Xz = X are meaninghul. Maost
economic variables belong to this category. Thus, it is meaninghul to ask
how big is this vears GDP compared with the previous vear's GDP.

Interval Seale An interval scale variable satisfies the last two properties
of the ratio scale variable but not the first. Thus, the distance between two
time pericds, sav (2000-1995) is meaningful, but not the ratio of two time
periods {2000, 1993).

Ordinal Scale A variable belongs to this category only if it satisfies the
third property of the ratio scale {i.e., natural ordering). Examples are grad-
ing syvstems (A, B, C grades) or income class (upper, middle, lower). For
thesze variables the ordering exists but the distances between the categories
cannot be guantified. Students of economics will recall the indifferernce
curves between two goods, each higher indifference curve indicating higher
level of utility, but one cannot quantify by how much one indifference curve
is higher than the others.

Nominal Scale Variables in thiz category have none of the features of
the ratio scale variables. Variables such as gender (male, female) and mari-
tal status [marded, unmarried, divorced, separated) simply denote cate-
gories, Question: What is the reason why such variables cannot be expressed
on the ratio, interval, or ordinal scales?

As we shall see, econometric techniques that mav be suitable for ratio
scale variables may not be suitable for nominal scale variables. Therefore, it
is important to bear in mind the distinctions among the four types of mea-
surement scales discussed above.



