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Section 1

Natural Experiments
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own experiment! (Too
expensive, unethical or
politically impossible)
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Natural Experiments

Advantages:

» We don’t need to run our
own experiment! (Too
expensive, unethical or
politically impossible)

» Still have independence of
potential outcomes from
treatment

» Treatment may be more
‘realistic’ than in a
controlled experiment

Disadvantages:

» We can never be sure
randomization really
worked

» We don’t get to choose the
treatments we want to
evaluate, just 'discover’
them

» We don’t get to choose the
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Natural Experiments

» Natural Experiments can be:

1. Randomized - Treatment assignment a genuine
‘experiment’, just not run by the researcher

2. Non-Randomized - Treatment assignment NOT randomized
but unlikely to be linked to potential outcomes - "As-if’
random

» In both cases treatment assignment is independent of
potential outcomes

> More precisely, a part of treatment assignment is
independent of potential outcomes

6/36



Natural Experiments Randomized Natural Experiments Non-Randomized Natural Experiments Lack of Control

[e]e]e] o] 000000000 000000000000 0000000
I

Verifying Independence of Treatment Assignment from POs

» If it’s an important treatment that has real effects, someone
had an incentive to try and alter it
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Verifying Independence of Treatment Assignment from POs

» If it’s an important treatment that has real effects, someone
had an incentive to try and alter it

» The burden of proof is on us: How can we increase
confidence that treatment assignment was (as-if) random?
» Two strategies:
1. Check balance on lots of variables
» Especially variables that are potential omitted variables
2. Causal Process Observations

» Documents/code/video evidence

» Interviews with eyewitnesses

» Verifying treatment assignment matches documents

» |dentify risks of reverse causation, omitted variables,
(Self-)selection
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Verifying Randomization

» How does John Snow argue that households’ assignment to
water company is as-if random (p.13-14 of Dunning 2012)?
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Section 2

Randomized Natural Experiments
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Ferraz and Finan (2008)

» Do voters punish corrupt politicians?
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Ferraz and Finan (2008)

» Do voters punish corrupt politicians?
» Corruption is hard to manipulate (ethically)
» We can also look at voters’ information about corruption
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Ferraz and Finan (2008)

» Population: Brazilian municipalities with population less
than 450,000

» Sample: 373 Municipalities with audits either side of 2004
elections and first-term mayors

» Treatment: CGU Audit before election

» Control: CGU Audit after election

> Treatment Assignment Mechanism: Randomized (Caixa)
» Outcome: Vote Share for the Incumbent in 2004 election

11/36



Natural Experiments Randomized Natural Experiments Non-Randomized Natural Experiments Lack of Control

00000 000@00000 000000000000 0000000
I

Ferraz and Finan (2008)
How do we know audits were random?
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Ferraz and Finan (2008)

How do we know audits were random?
» Balance tests

» On municipal characteristics
» On mayor’s characteristics
» On political characteristics
» 3/90 variables imbalanced
» On level of corruption
> PMDB imbalance; more likely to be audited pre-election?
» Corruption /evel not explained by political party being in
state/national government
» Fixed effects to the state (auditing team)

» Qualitative process evidence?

» Hiring, salary and work conditions of auditors
> Interviews with auditors
» CGU documents/procedures

» What about the timing of publication?
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Ferraz and Finan (2008)

» Methodology
» VSms = a+ BAudited Early,s + Xms + FEs + €ms
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Ferraz and Finan (2008)

» Methodology

» VSms = a+ BAudited Early,s + Xms + FEs + €ms
» Result: No Effect
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Ferraz and Finan (2008)

» The importance of a theoretical model:

> What is treatment in this regression? What was the theory
they sought to test?
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Ferraz and Finan (2008)

» The importance of a theoretical model:

> What is treatment in this regression? What was the theory
they sought to test?

> Treatment is the release of audit information, but the theory

they seek to test is when voters learn new information about

corruption

The content of the audit report information varies

We need treatment and control groups reflecting this

Ideally, we would also incorporate voters’ priors about

corruption, but they don’t have data on that

vvyy
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Ferraz and Finan (2008)

» Methodology

> So we want to compare municipalities audited before and
after the election with the same level of corruption
» Treatment interacted with the level of corruption in the report
> VSms = a+ BAudited Early,,s + B2Corruption,,s +
B3Audited Early,s * Corruption,,s + Xms + FEs + €ms
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Ferraz and Finan (2008)

» Have we interpreted the mechanism correctly?
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Ferraz and Finan (2008)

» Have we interpreted the mechanism correctly?

> Audits may also have changed competition within the elite

» Or campaign strategies - maybe parties ran 'cleaner’
candidates before they knew the outcome of the audit report

» So Ferraz and Finan test if the impact also depends on the
presence of local radio
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Section 3

Non-Randomized Natural Experiments
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Non-Randomized Natural Experiments

» How can we achieve causal inference without
randomization?
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Non-Randomized Natural Experiments

» How can we achieve causal inference without
randomization?

» Our necessary condition is always "The Treatment

Assignment Mechanism is independent of potential
outcomes"

» Can we find real-world treatment assignments that ignored
potential outcomes?

» "As good as random", "As-if random"
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Non-Randomized Natural Experiments

» There are good reasons to be skeptical: Humans are
strategic and anticipate potential outcomes

» Acting without bias (conscious or unconscious) is hard
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Non-Randomized Natural Experiments

» There are good reasons to be skeptical: Humans are
strategic and anticipate potential outcomes

» Acting without bias (conscious or unconscious) is hard

» But sometimes they are trying to alter outcomes different to
the potential outcomes we care about

> If these outcomes are not correlated with (/’orthogonal
to’/'independent of’) our own potential outcomes, we might
be okay

» But we cannot test this

> We have to rely on qualitative evidence of the treatment
assignment mechanism
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» Hypothesis: Cultural differences become political
cleavages when the cultural groups are large portions of the
population

» Treatment: Smaller country (relative to size of ethnic
group)

» Control: Larger country

» Potential Outcomes: Degree of political conflict between
ethnic groups in smaller/larger countries

21/36



Natural Experiments Randomized Natural Experiments Non-Randomized Natural Experiments Lack of Control

00000 000000000 000000000000 0000000
I I

Posner (2004)

» Hypothesis: Cultural differences become political
cleavages when the cultural groups are large portions of the
population

» Treatment: Smaller country (relative to size of ethnic
group)

» Control: Larger country

» Potential Outcomes: Degree of political conflict between
ethnic groups in smaller/larger countries

> Treatment Assignment Mechanism: African borders that
cross ethnic group boundaries

21/36
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Posner (2004)

» Is Treatment Assignment Independent of Potential
Outcomes?
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» Is Treatment Assignment Independent of Potential
Outcomes?
» Causal Process Observations:
> African colonial borders assigned people to be "Zambian’ or
"Malawian’.
» Straight lines drawn with a ruler in Berlin
» No knowledge of local populations
>

Zambia-Malawi border defined by geography: by the
watershed of the hills
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Posner (2004)

» Is Treatment Assignment Independent of Potential
Outcomes?
» Causal Process Observations:
> African colonial borders assigned people to be "Zambian’ or
"Malawian’.
» Straight lines drawn with a ruler in Berlin
» No knowledge of local populations
» Zambia-Malawi border defined by geography: by the
watershed of the hills
» Splitting the Chewa and Tumbuka groups in half
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FIGURE 1. Research Sites

Mwase Lundazi, Jambia ;
Kapopo, Malawi

Mkanda, Zambia Mianda, Malawi
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Posner (2004)

» Balance Tests:

» Qualitative: The same ethnic groups with the same culture
(ethnographic literature)
» Quantitative: Compare paired villages either side of the
border
» Same cultural practices within ethnic groups
» Same perceived differences between ethnic groups
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Posner (2004)

» Despite similar cultural practices, political relations between
the two groups are very different in Malawi:
» They would not vote for a Presidential candidate from the
other group
» They would not inter-marry
> Even controlling for age, gender etc.
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FIGURE 2. Chewa—Tumbuka Relations in Zambia and Malawi Compared
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TABLE 1. The Determinants of Chewa—Tumbuka Relations
Number of

Dependent Variable Country? Tribe® Gender® Age Differences Constant

Believes others in the area would not 1.98** 0.77* —-0.60 0.31 0.07 —1.92*+
vote for a presidential candidate (0.370) (0.360) (0.360) (0.219) (0.187) (0.510)
from the other group

Say they would not vote for a 1.16" 0.91* -0.78* 0.04 —0.07 —1.33**
presidential candidate from the (0.353) (0.348) (0.349) (0.208) (0.190) (0.478)
other group

Say they would not have married 1.89 2.05" -1.57* 0.16 0.07 —2.11
(have considered marrying) a (0.410) (0.416) (0.405) (0.231) (0.208) (0.557)
member of the other group

Say that, in general, marriage to a 243" 0.86" -0.91* 0.37 -0.03 —3.24"
person from the other group is (0.533) (0.428) (0.427) (0.255) (0.238) (0.718)
frowned upon

Note: Standard errors in parentheses. Ns =172, 175, 176, 172. * p=.05; ** p=.01;*** p=.001.

2 Country coded 0 for Zambia, 1 for Malawi.

b Tribe coded 0 for Chewa, 1 for Tumbuka.

¢ Gender coded 0 for female, 1 for male.
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country size
» But lots of things are different about Zambia!
» Eg. Zambia is much richer than Malawi due to copper
revenues - maybe politics doesn’t 'need’ to be as conflictual
» The argument is internally consistent for Malawi-Zambia,
but we don’t know if it would generalize to other countries
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Posner (2004)

» But what is treatment here? Being in Zambia/Malawi

» What is Posner interested in? Large ethnic groups relative to
country size

» But lots of things are different about Zambia!

» Eg. Zambia is much richer than Malawi due to copper
revenues - maybe politics doesn’t 'need’ to be as conflictual

» The argument is internally consistent for Malawi-Zambia,
but we don’t know if it would generalize to other countries

» So it is hard to test the theory
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Section 4

Lack of Control
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Lack of Control

» We did not pick the study context, the population or the
sample

> Are they relevant for our research question? Eg. randomized
policy experiments are more likely in developed countries,
but we might care more about developing countries

» Do we have access to the qualitative and quantitative data to
verify the assumptions of a natural experiment?

> Can we generalize from this case? Or is this an unusual case?

» Natural experiments are Opportunistic
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The Problem of Not Controlling Treatment Assignment

» “Random assignment of the intervention is not sufficient to
provide an unbiased estimate of the causal effect.” (Sekhon
and Titunik 2012)
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The Problem of Not Controlling Treatment Assignment

» “Random assignment of the intervention is not sufficient to
provide an unbiased estimate of the causal effect.” (Sekhon
and Titunik 2012)

» Treatment and control groups are identified after
randomization - it's our responsibility to make sure:
1. That the treatment is the factor we actually want to
study
» We have to 'interpret’ the treatment
» Sometimes treatments are 'bundles’
» Sometimes treatments are 'repeated’, creating interactions or
changing expectations
2. These two groups actually are comparable (POs are
independent of treatment)

» We can only compare those units that were part of the original
randomization
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Votersto be
redistricted
fromAto B

at election t B's QOriginal Voters

A's Original Voters

» Ansolabehere et al
(2000): Compare
Switched Voters with
B’s Original Voters to
estimate the
personal vote for the
incumbent
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at election ¢ B's Original Voters

» Randomization
guarantees potential
outcomes are
independent of
treatment

A's Original Voters assignment for all the
voters who were part
Aand of the randomization
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Voters to be

redistricted

fromAto B

at election t B's Original Voters

» But Ansolabehere et
al (2000) compare
Switched voters with
voters who were
never part of the
randomization: The
wrong control group!

A's Original Voters
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The Problem of Not Controlling Treatment Assignment

A’s Original
Voters vs.
Switched Voters

B’s Original
Voters vs.
Switched Voters

Potential
Outcomes
Independent of
Treatment
Assignment?

Yes

No

What is
"Treatment’?

Different election
context, different
candidates

Difference in
duration of
exposure to
incumbent
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