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PREFACE
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he universe of econometrics is constantly expand-
ing. Econometric methods and practice have advanced
greatly as a result, but the modern menu of econo-
metric methods can seem confusing, even to an experienced
number cruncher. Luckily, not everything on the menu is
equally valuable or important. Some of the more exotic items
are needlessly complex and may even be harmful. On the
plus side, the core methods of applied econometrics remain
largely unchanged, while the interpretation of basic tools has
become more nuanced and sophisticated. Our Companion is
an empiricist’s guide to the econometric essentials .. Mostly
Harmless Econometrics,
The most important items in an applied econometrician’s
toolkit are:
1. Regression models designed to control for variables that
may mask the causal effects of interest;
2. Instrumental variables methods for the analysis of real and
natural experiments;
3. Differences-in-differences-type strategies that use repeated
observations to control for unobserved omitted factoss.

The productive use of these basic techniques requires a solid
conceptual foundation and a good understanding of the
machinery of statistical inference. Both aspects of applied
econometrics are covered here.

Qur view of what’s important has been shaped by our expe-
rience as empirical researchers, and especially by our work
teaching and advising economics Ph.D. students. This book
was wiitten with these students in mind At the same
time, we hope the book will find an audience among other
groups of researchers who have an urgent need for practical
answers regarding choice of technique and the interpretation
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of research findings. The concerns of applied econometrics
aze not fundamentally different from those of other social sci-
ences or epidemiology. Anyone interested in using data to
shape public policy or to promote public health must digest
and use statistical results, Anyone interested in drawing usefu]
inférences from data on people can be said to be an applied
econometrician,

Many textbooks provide a guide to research methods, and
there is some overlap between this book and others in wide
use. But our Companion differs from €conometrics texts in a
number of important ways. First, we believe that empirical
research is most valuable when it uses data to answer spe-
cific causal questions, as if in a randomized clinical trial, This
view shapes our approach to most tesearch questions. In the
absence of a teal exper iment, we look for well-controfled com-
parisons and/or natural quasi-experiments. Of course, some
quasi-experimental research designs are more convincing than
others, but the econometric methods used in these studies ate
almost always fairly simple. Co\nsequently, our book is shorter
and more focused than textbook treatments of econometric
methods. We emphasize the conceptual issues and simple sta-
tistical techniques that turn up in the applied research we read
and do, and illustrate these ideas and techniques with many
empitical examples,

A second distinction we claim is g certain lack of gravitas.
Most econometrics texts appear to take econometric models
very seriously. Typically these books pay a lot of attention
to the putative failures of classical modeling assumptions,
such as lineaiity and homoskedasticity Warnings are some-
times issued. We take a more for giving and less literal-minded
approach. A principle that guides our discussion is that the
estimators in common use almost always have a simple inter-

pretation that is not heavily model dependent. If the estimates
you get ate not the estiates you want, the fault lies in the
cconometrician and not the econometrics! A leading example
is linear regression, which provides useful information about
the conditional mean function tegardless of the shape of this
function. Likewise, instrumental variables methods estimate
an average causal effect for a well-defined population even
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e begin with two introductory chapters The first

describes the type of research agenda for which the

material in subsequent chapters is most likely to be
useful. The second discusses the sense in which random-
ized trials of the sort used in medical reseatch provide an
ideal benchmark for the questions we find most interest-
ing. After this introduction, the three chaptets of part II
present core material on regression, instrumental variables,
and differences-in-differences. These chapters emphasize both
the universal properties of estimators (e.g., regression always
approximates the conditional mean function) and the assump-
tions necessary for a causal interpretation of results (the
conditional independence assumption; insttuments as good
as randomly assigned; parallel wotlds) We then turn to
important extensions in part IIl. Chapter 6 covers regression
discontinuity designs, which can be seen as either a varia-
tion on regression-control strategies or a type of instrumental
variables strategy In chapter 7, we discuss the use of quan-
tile regression for estimating effects on distributions The last
chapter covers important inference problems that are missed
by the textbook asymptotic approach. Some chaptess include
more technical o1 specialized sections that can be skimmed or
skipped without missing out on the main ideas; these sections
are indicated with a star. A glossary of acronyms and abbre-
viations and an index to empirical examples can be found at
the back of the book.
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Chapter 1

 Questions about Questions
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<] checked it very thoroughly,” said the computer, “and that
‘quite definitely is the answer I think the problem, to be quite
honest with you, is that you’ve never actually known what
the question is.”

Douglas Adams, The Hitchhiker’s Guide to the Galaxy

his chapter briefly discusses the basis for a successful
research project Like the biblical story of Exodus, a
research agenda can be organized around four questions.
We call these frequently asked questions (FAQs), because they
should be. The FAQs ask about the relationship of interest, the
ideal experiment, the identification strategy, and the mode of
mference. :
In the beginning, we should ask, What is the causal rela-
tionship of interest? Although purely descriptive research has
an important role to play, we believe that the most interesting
research in social science is about questions of cause and effect,
such as the effect of class size on children’s test scores, dis-
cussed in chaptets 2 and 6 A causal relationship is useful for
making predictions about the consequences of changing cit-
cumstances or policies; it tells us what would happen in alter-
native (or “counterfactual”) worlds. For example, as part of
a research agenda investigating human productive capacity—
what labor economists call human capital—we have both
investigated the causal effect of schooling on wages (Card,
1999, surveys research in this area). The causal effect of
schooling on wages is the increment to wages an individual
wotld receive if he or she got more schooling A range of
studies suggest the causal effect of a college degtee is about 40
percent higher wages on average, quite a payoff. The causal
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effect of schooling on wages is useful for predicting the earn-

ings consequences of, say, changing the costs of attending
college, or strengthening compulsory attendance laws. This
relation is also of theoretical interest since it can be derived
from an economic model. s

As labor economists, we’re most likely to study causal
effects in samples of workers, but the wunit of observation in
causal research need not be an individual human being. Causal
questions can be asked about firms or, for that matter, coun-
tries. Take, for example, Acemoglu, Johnson, and Robinson’s
(2001) research on the effect of colonial institutiosis on eco-
nomic growth This study is concerned with whether countries
that inherited more democratic institutions fx om their colonial
tuless later enjoyed higher economic growth as a consequence
The answer to this question has implications for our under

standing of history and for the comsequences of contemporary -

development policy, Today, we might wonder whether newly

forming democratic institutions are important for econoinic

development in Itaq and Afghanistan. The case for democ -

racy is far from clear-cut; at the moment, China is enjoying
robust economic growth without the benefit of complete polit-

ical freedom, while much of Latin America has democratized

without a big growth payoff.

The second research FAQ is concerned with zhe experi-
ment that could ideally be used to capture the causal effect
of interest. In the case of schooling and wages, for example,
we can imagine offering potential dropouts a reward for fin-
ishing school, and then studying the consequences. In fact,
Angrist and Lavy (2008) have run just such an experiment.
Although their study looked at short-term effects such as col-
lege enrollment, a longer-term follow-up might well look at
wages. In the case of political institutions, we might like to
go back in time and randomly assign different government
structures in former colonies on their independence day (an
experiment that is more likely to be made into a movie than
to get funded by the National Science Foundation}.

Ideal experiments are most often hypothetical. Suill, hypo-
thetical experiments are worth contemplating because they
help us pick fruitful research topics. We'll support this claim by

Questions about Questions 5

" aski icture yourself as a researcher with no budget
g ?Sigifag:: ;Sdpno Hufnan Subjects Committee policing your
N -._;fquixy for social correctness: somethigg like a Wel-l—fundgl(i
L Geanley Milgram, the psychoi_oglst who did p:ath]}alx'e?lllcmg \Sftc;i) ‘
s on the response to authority in the 19603_ using 1gh‘y CI?_ o
i versial experimental designs that would likely cost him his j
o 'to‘gz?eri;ing to understand the response to guthonlty, 1t\)/-hlgra$
7 (1963) showed he could convince experimental su ]e‘ctts. 5
R administer painful electric shoc}cs to pitifully pI‘OtE:ST_:EI}l]'g vic .ll:’:ld
o {the shocks were fake and the victims wete actors). }115 tlurr} d
s out to be controversial as well as gle-vex: $Ome psyc ologls ;
e claimed that the subjects who ad;mmstgre_d shqck§ W?IE TElsdy
i chologically harmed by the experiment. Still, Mllgl am’s § Cag
. illustrates the point that there are many expei%me.nts }:ve 2
- think about, even if some are better left on the draw1gg oA n
N If you can’t devise an experiment that answers youff questiot_
" in a world where anything goes, then the odds o genexe: 1
ing useful results with a modest budge-t gnd none)‘cgeximen z;_
o .survey data seem pretty slim. The descnptlor_l of an‘l ea 1EXP[§1
. iment also helps you formulate causa.l questions pt egse y. Th s
mechanics of an ideal experiment h1ghl1ght the fo;ces you \
“like to manipulate and the factors youw’d like to hol constanr_
" Research questions that cannot b_e angwered by any e%cé)g: )
“iment are FUQs: fundamentally unidentified questions v at
"éxactly does a FUQ look like? At first blush, questlonsd gd ou
“the causal effect of race or gender seem good‘ can i ates
“because these things ate hard to ma_mpulate in -1}812 atloon
. {“imagine your chromosomes were switched at birt ) hn
.. the other hand, the issue economists care n.lost.about in the
" realm of race and sex, labor market discrimination, tuxn; on
- whether someone treats you differently because they bg zefve
o yzou to be black or white, male or female: The notion of a
- counterfactual world where men are perceived as women 1ox
" vice versa has a long history and doe§ not requite Doug asl
7. Adamis-style outfandishness to entertain (Rosalind disguise

IMilgram was later played by the actor William Shatnelr ig a .TV specfila]i,
an honor that no economist has yet received, though Angrist is still hope




6 Chapter 1

4 Génymede fools everyone in Shakespeare’s As You Like
It). The idea of changing race is similarly near-fetched: in The
Human Stain, Philip Roth imagines the world of Coleman
© Silk, a black literature professor who passes as white in pro-
fessional life. Labor economists imagine this sort of thing all
the time. Sometimes we even construct such scenarios for the
advancement of science, as in audit studies involving fake job
applicants and résumés 2
A little imagination goes a long way when it comes to
research design, but Imagination cannot solve every problem.
Suppose that we are interested in whether children do bet-
ter in school by virtue of having started school a little older.
Maybe the 7-year-old brain is better prepaied for learning than
the 6-year-old brain. This question has a policy angle com-
ing from the fact that, in an effort to boost test scotes, some
school districts are now imposing older start ages (Deming and
Dynazski, 2008). To assess the effects of delayed school entry
on leatning, we could randomly select some kids to start first
grade at age 7, while others start at age 6, as is still typical
We aze interested in whether those held back learn more in
school, as evidenced by their elementary school test scores. To
be concrete, let’s look at test scores in first grade.

The problem with this question—the effects of starr age on
first grade test scores—is that the group that staited school at
age 7is .. older. And older kids tend to do better on tests, a
pure matyration effect Now, it might seem we can fix this by
holding age constant instead of grade Suppose we wait to test
those who started at age 6 until second grade and test those
who started at age 7 in first grade, so that everybody is tested
at age /. But the first group has spent more time in school, a
fact that raises achievement if schoo] is worth anything. There
is no way to disentangle the cffect of start age on learning
from matutation and time-in-schoo] effects as long as kids are
still in school. The problem here is that for students, start age

2A recent example is Bertrand and Mullainathan {2004), who compazed
employers’ reponses to résumeés with bilacker-sounding and whiter-sounding
first names, such as Lakisha and Emily {though Fryer and Levitt, 2004, note
thatnames may carry informatior about sociceconomic starus as well as race )

50
in e, i d, FUQed. .
= 2nd therefore, 1In a word, | |
' -'@%he third ;nd fourth research FAQs are concerned with
'..t estion number 3 asks, What is your identzﬁcatio.nl strar-
- Qui Angrist and Krueger (1999) used the term zdentzﬁcgtzon
: ef?:z‘tegy to describe the manner in which a researcher uses
b7

Questions about Questions 7

dii s Is current age minus time in school. This deterministic
Loequa S

ink
“pure _
S ade completed (
258518‘3;‘3 %Iuat the effect of start age on elementary school test

disappears in a sample of adults, so we can investigate

. .
"Icart-age effects on adult outcomes, such as edarnings o
: as in Black, Devereux, and Salvanes,

s is impossible to interpret even in a randomized trial,
re

he nuts-and-bolts elements that produce a specific study

observational data (i.e.,, data not generated by a random-

| i iment Returning to
5 ged trial) to approximate a real experimen
o iidszgsgling eiample, Angrist and Krueger (1991) used the

i rican
interaction between compulsory attendance laws in A@e can
states and students’ season of birth as a natural experimen

3 estimate the causal effects of finishing high school on wages

{season of bitth affects the degree to which high school stu-

| al ing them to drop out after
o ts are constrained by laws allowing t 1 0 d ‘

o ?Ef:its 16th birthday) Chapters 3—6 are pr}manly copcemed
: with conceptual frameworks for identification strategies.

" Although a focus on credible identification strategies 1:“;
emblematic of modern empirical work, the juxtaposition o

i ] istory i et-
“ideal and natural experiments has a long history in econoril -
" rics. Here is our econometxics forefather, Trygve Haavelm

(1944, p. 14), appealing for more explicit discussion of both
kinds of experimental designs:

A design of experiments (a px‘escr'iPtion of wh:.at the ph}és‘l—
cists call a “crucial experiment™} is an essential appen th
to any quantitative theory. And we usually hfwe slo}rlne SE(_:_
experiment in mind when we construct the theor'ues, alel Qgg .
unfortunately—most economists do not describe thelih es:il;
of experiments explicitly. If they did, they Would. see that e
experiments they have in mind may be grouped mfoév;i t
ferent classes, namely, (1) experiments that we sbonld like 0
make to see if certain real economic phenomena_\fvhen ?rt.l_
ficially isolated from “other influences”~—would verify certain
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hypotheses, and (2} the stream of experiments that Nature is
steadily turning out from her own enormous Iaboratory, and
which we merely watch as passive observers. In both cases
the aim of the theory is the same, to become master of the
happenings of real life.

The fourth research FAQ borrows language from Rubin
(1991): What is your mode of statistical inference? The answer
to this question describes the population to be studied, the
sample to be used, and the assumptions made when construct-
ing standard errors. Sometimes inference is straightforward, as
when you use census microdata samples to study the American
population. Often inference is more complex, however, espe-
cially with data that are clustered or grouped. The last chapter
covers practical problems that arise once you've answered
question number 4. Although inference issues are rarely very
exciting, and often quite technical, the ultimate success of even
awell-conceived and conceptually exciting project turns on the
details of statistical inference. This sometimes dispiriting fact
inspired the following econometrics haiku, penned by Keisuke
Hirano after completing his thesis:

I-stat looks too good
Try clustered standard errors—
Significance gone

As should be clear from the above discussion, the four
research FAQs are pait of a process of project development.
The following chapters are concerned mostly with the econo-
mettic questions that come up after you've answered the
research FAQs—in other words, issues that arise once your
research agenda has been set. Before turning to the nuts and
bolts of empirical work, however, we begin with a moze
detailed explanation of why randomized trials give us our
benchmark.




