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Introduction

I We began our survey of the impact of institutions on economic
outcomes by comparing across countries.

I Countries that did or did not have successful assassinations attempts.
I Countries that did or did not have leaders that died in office.
I Countries that experienced different forms of colonialism due to

differing rates of settler mortalities.

I In this final lecture of the introductory module, we will examine local
and micro-level evidence; we will also introduce a new empirical
technique, a regression discontinuity design.
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An intuitive example

I Let’s consider an example close to the heart of students: the legal
drinking age in the U.S. is 21 years.

I Imagine (a stretch, I know) that this limit was perfectly enforced.

I If you had a population of young people nearing their 21st birthday,
no one would be drinking the day before their birthday; the day after,
some proportion of the population would be consuming alcohol.

I If you were interested in estimating the impact of alcohol on car
accidents, you could compare the frequency of accidents among
individuals one day after their 21st birthday to the frequency among
individuals one day before their 21st birthday.
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An intuitive example, continued

I Why does this make sense?

I Are there significant differences between people one day after their
21st birthday and one day before that birthday, other than their
legal drinking status?

I Unlikely; if we do observe a difference in accident rates between
people slightly younger than 21 and people slightly older than 21, it
seems reasonable to attribute this to the impact of alcohol.

I This is the intuition of regression discontinuity design.
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Notational framework

I Assignment to the treatment is going to be determined fully or
partially by the value of a predictor (the covariate Xi ); in the
preceding example, this was age.

I Di denotes treatment status.

Di =

{
1 if Xi ≥ X0

0 if Xi < X0

I The crucial point is that X0 is a threshold; no matter how close Xi

gets to the threshold, treatment status does not change until it has
crossed the threshold.
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Simple model

I Suppose that potential outcomes can be described by this simple
model: Y is linear in X, and the effect of treatment is constant.

E [Y0i |Xi ] = α + βXi

Y1i = Y0i + ρ

I This leads to a simple regression equation:

Yi = α + βXi + ρDi + εi
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Simple model, Part II

I RD captures causal effects by distinguishing the nonlinear and
discontinuous function, 1(Xi ≥ X0), from the smooth function xi .

I If the trend relationship is nonlinear, i.e. E [Y0i |Xi ] = f (Xi ), then we
can construct RD estimates by fitting the following equation:

Yi = f (Xi ) + ρDi + εi
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Identifying assumption 1

I The first identifying assumption is that conditional on Xi , Di is
uncorrelated with Y1i and Y0i (potential outcomes with and without
treatment).

I In the sharp RD case, this is true by assumption: Xi fully determines
Di , thus there is no residual variation in Di after conditioning on Xi .

I Given your age, there is no variation in whether or not you are legally
21; you are or are not!

I This assumption could be violated if individuals can manipulate their
status vis-a-vis their threshold: i.e., if some individuals misrepresent
their age in order to drink.

I In that case, Xi (true age) does not fully determine Di (legal
drinking status), because some individuals are cheating.
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Identifying assumption 2

I The second identifying assumption is that the functions E [Y1i |Xi ]
and E [Y0i |Xi ] are continuous at the threshold X0.

I Intuitively? Yi may change with Xi .

I In our example, the number of accidents generally declines with age,
both for drinkers and not-drinkers.

I Key assumption: the probability of an accident for a drinker does
not jump discontinuously at the 21st birthday, and neither does the
probability of an accident for a non-drinker.
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When, and why, is regression discontinuity useful?

I Regression discontinuity is useful when an outcome of interest
changes discretely at a specified threshold.

I In addition to the previous example, consider test score thresholds
for admission; eligibility for government programs defined by age;
physical boundaries of towns defining eligibility for schools; etc.

I If the assumptions of an RD design are satisfied, then essentially you
have a RCT around the threshold: all those close to the threshold
(e.g., all those close to the age of 21) are similar in unobservable and
observable characteristics; it is a matter of chance (quasi-random)
that some pass their 21st birthday a few days earlier.

I As econometricians, we can then exploit this quasi-randomness of
assignment relative to the threshold.
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Long-run effects of the Peruvian mita: overview

I This paper also seeks to analyze the role that historical institutions
play in determining current underdevelopment, with two notable
differences.

I First, it will use local evidence: comparing adjacent villages
separated by a specific boundary line.

I Second, it will focus on the channels through which institutions have
a persistent effect on economic outcomes.
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Understanding institutional persistence

I Remember AJR found that settler mortality shaped early institutions;
institutions persisted, and then affected economic outcomes today.

I The authors don’t elaborate about the channels through which
institutions are persistent: clearly, it is not literally true that
governance structures are identical today to the colonial period.

I This paper seeks to unpack the persistence of institutions.
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Estimation strategy

I The estimation strategy in this case is econometrically sophisticated;
we will focus on understanding the core specification and the results.

I The primary equation of interest (equation 1 in the paper) is the
following:

cidb = α + γmitad + X ′
idβ + f (geographic locationd) + φb + εidb

I Notation: c is an outcome of interest for observation i in district d
along boundary segment b; mitad is a dummy equal to one if the
village was subject to the mita, and zero otherwise; X ′

idβ and φb are
control variables; and f is a flexible polynomial controlling for
geographic location.
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Estimation strategy, part II

I Note in this case the threshold variable is geography (analogous to
age in our example); rather than controlling for geography linearly,
she uses a polynomial. More details about this in the paper.

I Return to the identifying assumptions.
I Conditional on geography, potential outcomes are uncorrelated with

mita status (i.e., no manipulation at the boundary).
I All relevant variables, other than treatment (assignment to mita),

vary smoothly at the boundary.

I The author presents some evidence consistent with these
assumptions in Table 1: there don’t seem to be significant
differences in pre-treatment characteristics at the boundary.



Introduction Introduction to RD Long-run effects of mita Acemoglu et al., The Holocaust in Russia Median voter theorem

Estimation strategy, part II

I Note in this case the threshold variable is geography (analogous to
age in our example); rather than controlling for geography linearly,
she uses a polynomial. More details about this in the paper.

I Return to the identifying assumptions.
I Conditional on geography, potential outcomes are uncorrelated with

mita status (i.e., no manipulation at the boundary).
I All relevant variables, other than treatment (assignment to mita),

vary smoothly at the boundary.

I The author presents some evidence consistent with these
assumptions in Table 1: there don’t seem to be significant
differences in pre-treatment characteristics at the boundary.



Introduction Introduction to RD Long-run effects of mita Acemoglu et al., The Holocaust in Russia Median voter theorem

Estimation strategy, part II

I Note in this case the threshold variable is geography (analogous to
age in our example); rather than controlling for geography linearly,
she uses a polynomial. More details about this in the paper.

I Return to the identifying assumptions.
I Conditional on geography, potential outcomes are uncorrelated with

mita status (i.e., no manipulation at the boundary).
I All relevant variables, other than treatment (assignment to mita),

vary smoothly at the boundary.

I The author presents some evidence consistent with these
assumptions in Table 1: there don’t seem to be significant
differences in pre-treatment characteristics at the boundary.



Introduction Introduction to RD Long-run effects of mita Acemoglu et al., The Holocaust in Russia Median voter theorem

Estimation strategy, part II

I Note in this case the threshold variable is geography (analogous to
age in our example); rather than controlling for geography linearly,
she uses a polynomial. More details about this in the paper.

I Return to the identifying assumptions.
I Conditional on geography, potential outcomes are uncorrelated with

mita status (i.e., no manipulation at the boundary).
I All relevant variables, other than treatment (assignment to mita),

vary smoothly at the boundary.

I The author presents some evidence consistent with these
assumptions in Table 1: there don’t seem to be significant
differences in pre-treatment characteristics at the boundary.



Introduction Introduction to RD Long-run effects of mita Acemoglu et al., The Holocaust in Russia Median voter theorem

Estimation strategy, part II

I Note in this case the threshold variable is geography (analogous to
age in our example); rather than controlling for geography linearly,
she uses a polynomial. More details about this in the paper.

I Return to the identifying assumptions.
I Conditional on geography, potential outcomes are uncorrelated with

mita status (i.e., no manipulation at the boundary).
I All relevant variables, other than treatment (assignment to mita),

vary smoothly at the boundary.

I The author presents some evidence consistent with these
assumptions in Table 1: there don’t seem to be significant
differences in pre-treatment characteristics at the boundary.



Introduction Introduction to RD Long-run effects of mita Acemoglu et al., The Holocaust in Russia Median voter theorem

Summary statistics



Introduction Introduction to RD Long-run effects of mita Acemoglu et al., The Holocaust in Russia Median voter theorem

Summary statistics, cont.
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Results - Living standards
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Challenge to these results

I What if the mita and non-mita districts were already different?

I We already saw some evidence suggesting they are not, but the
author does an additional test.
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Pre-mita characteristics
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Discussion questions - econometrics

I Do you find the identification strategy to be compelling? Do you
believe there are other differences between communities inside and
outside of the mita that could be a source of bias?

I What about external validity? (What is the definition of external
validity)?

I Are there any other tests or robustness checks you would have liked
to see that would have made these results more compelling?
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Discussion questions - substance

I What channels does Dell posit are important in the long-term
influence of the mita? Do you believe those channels? Could there
be others that you believe are relevant?

I What outcome variables are used to measure the impact of the
mita? Do you find these to be useful variables, or would you like to
see others?

I What are the policy implications of these results?
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Micro-level variation in institutions within Russia

I Cross-country analyses can be illuminating, but also challenging
given inherent limits to sample size; it can be useful to analyze
within-country, micro-level variation in institutions.

I Dell’s paper is one example of how to do this, but unfortunately
these type of precisely estimated regression discontinuity designs are
hard to find.

I Here, the authors use a somewhat simpler empirical design; shock
analyzed is the Holocaust, and the setting is Russia.



Introduction Introduction to RD Long-run effects of mita Acemoglu et al., The Holocaust in Russia Median voter theorem

Micro-level variation in institutions within Russia

I Cross-country analyses can be illuminating, but also challenging
given inherent limits to sample size; it can be useful to analyze
within-country, micro-level variation in institutions.

I Dell’s paper is one example of how to do this, but unfortunately
these type of precisely estimated regression discontinuity designs are
hard to find.

I Here, the authors use a somewhat simpler empirical design; shock
analyzed is the Holocaust, and the setting is Russia.



Introduction Introduction to RD Long-run effects of mita Acemoglu et al., The Holocaust in Russia Median voter theorem

Micro-level variation in institutions within Russia

I Cross-country analyses can be illuminating, but also challenging
given inherent limits to sample size; it can be useful to analyze
within-country, micro-level variation in institutions.

I Dell’s paper is one example of how to do this, but unfortunately
these type of precisely estimated regression discontinuity designs are
hard to find.

I Here, the authors use a somewhat simpler empirical design; shock
analyzed is the Holocaust, and the setting is Russia.



Introduction Introduction to RD Long-run effects of mita Acemoglu et al., The Holocaust in Russia Median voter theorem

Identification strategy

I Authors show a correlation between the severity of the Holocaust
and long-run economic and political outcomes.

I They construct a measure of the severity of the Holocaust using the
prewar fraction of the population of Jewish origin in cities and
oblasts, and interacting it with information under German
occupation.
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Social structure and economic development

I The authors postulate that the causal channel is via changes in the
social structure of Russia: the Holocaust decimated the middle class,
a shift that had substantial and persistent effects on economic
performance.

I This figure effectively captures the primary intuition.
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Empirical specification I

I They define a measure of Holocaust severity.

Pex ante
i = 100× Ni

J39,i

L39,i

where Ni is a Nazi occupation dummy, and J and L denote the
Jewish and total population in 1939.

I They refer to this variable as the potential impact of the Holocaust.

I Why do they use this measure, rather than the true impact of the
Holocaust?
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Empirical specification II

I The primary empirical specification is the following

Yi,t = βPex ante
i + ρt logU1939,i + X ′

i ζt + εt,i

I Xi are control variables, including a dummy for Nazi occupation, and
the main effect of the fraction of the population of Jewish origin in
1939.

I The authors caution that the results should be interpreted primarily
as correlations, rather than a causal impact of the Holocaust on
current economic performance.

I What identifying assumption would be required to interpret these
results as causal?
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Discussion questions - econometrics

I What are the main empirical findings? What variables are examined?

I What is the primary potential source of bias? How do the authors
test whether the results primarily reflect pre-existing differences
between cities with different levels of Jewish population pre-war?

I Are there other specification checks you would like to see?
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Discussion questions - substance

I The authors argue that the main channel for the impact of the
Holocaust is not simply the loss of population, but a more specific
change. What is that change?

I Do you believe the evidence is consistent with that assertion?

I Again (broken record): is this paper useful? Do we already have
enough information about why the Holocaust was a terrible event?
Are there any policy implications?
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Introduction, Part I

I Up to this point, we have surveyed a number of empirical papers
that present compelling evidence that institutions matter for
economic development.

I Institutions is a broad and all-encompassing term, and the historical
and geographical settings we examined were diverse - autocracies
and democracies, colonialized societies, centrally planned economies,
and nations at war.

I In the upcoming module, we focus on one of the most common, and
normatively admired, forms of institutions: democracy.

I The goal is to understand better the mechanics of the operation of
democratic voting, and then learn more about how democracy
operates in practice in developing countries.
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Introduction, Part II

I Today, we will be introduced to simple spatial models of voting that
generate basic predictions about the relationship between voters and
political outcomes.

I This is a simple, “workhorse” model of political economy.

I We will then (next week) bring this model to the data.
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Spatial formulations of majority rule

I Assume a group of voters has to pick a point on a line: e.g., a
income tax rate between 0 and 100.

I Imagine each individual has a most-preferred point on the line, and
preferences that decline as points further in either direction are
taken up.

I Each individual has a bliss point, denoted xi , and preferences are
assumed to be single peaked.

I Definition: alternatives under consideration can be represented as
points on a line, and each of the utility functions representing
preferences has a maximum on the line and slopes away from the
maximum on other side.
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Single-peaked preferences
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Defining win set

I For each point y on the line, define the winset of y as W(y).

I Let M be the set of majorities in the group; the winset is the set of
points that some majority in M prefers to y.

I Intuitively: every point in the winset can plausibly beat y in a
majority vote.

I In our example: B is in the winset of A, because both red and blue
prefer B to A.

I If some alternative x has an empty winset ( W (x) = ∅), then it is a
plausible candidate for the group’s choice.
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Median voter theorem

I What if no alternative has an empty winset? What then?

I Under what circumstances does an alternative x with an empty
winset exist?

I Black’s median voter theorem: if members of a group G have
single-peaked preferences, then the ideal point of the median voter
has an empty winset - no alternate proposed point can beat this
point in a majority vote.

I This is, thus, in some sense the optimal choice.
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Caveats

I There are some additional assumptions embodied in this exposition
of the median voter theorem.

I The number of voters is odd.

I There is full participation by voters.

I Voters vote sincerely (i.e., vote their true preferences).
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Real-world contradictions of the median voter theorem

I What type of voting behavior would violate the assumptions of the
MVT, and potentially render its predictions invalid?

I First, abstention - many voters do not vote.

I Second, some voters may vote strategically - voting for a certain
candidate not because they prefer that candidate, but to avoid
another candidate. (i.e., Green party voters in the U.S. may vote for
the Democrats).
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Real-world contradictions of the median voter theorem

I Third, politicians may have their own preferences (separate from
voters) that affect their actions.

I Fourth, and most importantly, politicians can take many actions in
different areas, and voters may have opinions about all of them!



Introduction Introduction to RD Long-run effects of mita Acemoglu et al., The Holocaust in Russia Median voter theorem

Real-world contradictions of the median voter theorem

I Third, politicians may have their own preferences (separate from
voters) that affect their actions.

I Fourth, and most importantly, politicians can take many actions in
different areas, and voters may have opinions about all of them!



Introduction Introduction to RD Long-run effects of mita Acemoglu et al., The Holocaust in Russia Median voter theorem

Multidimensional preferences

I In almost every real-world case, voters do in fact have preferences in
more than one dimension.

I Accordingly, the preceding analysis does not apply - preferences
can’t be summarized in one dimension.

I There are more precise conditions that can be placed on the
distribution of ideal points in a multidimensional setting in order to
generate a majority rule empty-winset point.

I These conditions are not particularly plausible: this yields the
“McKelvey chaos theorem”.
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Chaos theorem

I In multidimensional spatial settings, except in the case of a rare
distribution of ideal points, there will be no majority rule
empty-winset point.

I Instead, there is chaos - anything can happen, because there is
always a policy preferred by the majority to any proposed policy.

I This should suggest, right away, that the median voter theorem is
potentially of relatively limited applicability to many real-world
settings.

I Despite this, however, it is commonly used as a reference point in
both theoretical and empirical analysis.
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