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More data are better

Motivation: Omitted variables problem

Consider the following prototypical situation

You are interested in the partial effects of the K regressors x on y.
You have (only) a cross-sectional sample of x and y.
You know there is an unobservable variable c that affects y and is
correlated with x.

Adding linearity, this means your population model is

E(y|x, c) = β0 + xβ + c.

Delegating c to the disturbance u and estimating

y = β0 + xβ + v, v = c+ u, E(v|x) 6= 0,

gives rise to the well-known omitted variables bias.

Problem: It is difficult to find good proxy variables or instruments for c...
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More data are better

Panel data to the rescue?

Suppose

you have two observations per individual, sampled at t and t− 1, and
the omitted variable c is time-invariant.

The difference between periods t and t− 1 is

yt − yt−1 = β0 − β0 + (xt − xt−1)β + vt − vt−1

or, using the first difference operator, ∆,

∆yt = ∆xtβ + ∆vt.

But ∆c = 0, so
∆vt = ∆c+ ∆ut = ∆ut.

The omitted variable vanishes from the equation in differences!

(Regularity conditions provided, the OLS estimator in differences will then
be consistent.)
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More data are better

Why panel data?

More generally:

Controlling for individual heterogeneity

Using more information, more degrees of freedom

Modeling dynamics

Identifying otherwise non-detectable effects

Avoiding aggregation biases
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More data are better

Limitations of panel data

Data collection problems (coverage, collection costs, interview
spacing etc.)

Measurement errors (is a general survey problem, i.e., applies also to
single cross sectional surveys)

Selectivity (self-selectivity, nonresponse, attrition)

Micro panels: often short time series dimension

Macro panels: cross-section dependence

Lengthy discussions on required exogeneity conditions
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More data are better

Types of panel data

Panels come in different sizes:

Longitudinal data: ‘short panels’ (large-N)

Cross section time series: ‘long panels’ (large-T )

Firm data sets: ‘huge panels’ (large-N , large-T )
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Longitudinal data I
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More data are better

Longitudinal data II

PhD in Economics and Finance (Nova SBE) February 2022 10 / 22



More data are better

Longitudinal data III
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Longitudinal data IV
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Cross section time series
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Huge panels I
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More data are better

Huge panels II
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The course

Aim of the course

This part of the course introduces you to the econometric analysis of panel
data.

After successfully participating, you will become ...

... quite familiar with advantages and disadvantages of panel data,

and, in particular,

... able to work with panels (and evaluate other people’s work...).
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The course

Outline

1 Estimation of linear panel data models

2 Specification tests for panel data models

3 Estimation of autocorrelated panel data models

4 Instrumental variables estimation and Hausman-Taylor models

5 Dynamic panel data models
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Further details

Textbooks

Main textbook:

J. M. Wooldridge (2010), Econometric Analysis of Cross Section and
Panel Data, MIT Press, 2nd edition.

Good supplementary textbook:

B. H. Baltagi (2008), Econometric Analysis of Panel Data, Wiley, 4th
edition.
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Up next

Coming up

Estimation of linear panel data models
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