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WHY DO WE NEED EXPERIMENTS?

Policy

 Test theories to provide

evidence for policy-making.

 Can we do experiments on
Evidence

people? Not always.

 Why are the simple results
Experiment

from a pilot implementation
not enough?

WHY DO WE NEED EXPERIMENTS?
 Causal inference is difficult to assert.
 Causal inference is when we draw a conclusion about the causes of an event.
 For instance, employment increased as a result of a change in welfare policy –

the factual.

 But at the same time, global economic conditions may have improved, leading

to the increase in employment.

 How can we attribute the increase in employment to the change in policy?
 We need to see what would have happened without the change in welfare

policy – the counterfactual.

WHY DO WE NEED EXPERIMENTS?
 We can compare a treatment and

control group.

 For instance, if the policy was changed in

some villages, but not others – and then
employment increased just in the treated
villages.

 But what if the treated villages were also

those with the highest economic potential?

 The treatment allocation needs to be

random or arising from an exogenous
source.

 If this is not possible, there are ways to make

the two groups as comparable as possible.
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METHOD 1: NATURAL EXPERIMENTS
 One of the most exciting circumstances in economics:
 Exogenous circumstances assign treatment to individuals.
 It’s just a lucky situation!
 We can then study the outcome for the treated individuals compared to

the non-treated individuals.

METHOD 1: NATURAL EXPERIMENTS
 Galiani, S., & Schargrodsky, E. (2010). Property rights for the

poor: Effects of land titling. Journal of Public Economics, 94(910), 700-729.
 Card, D. (1990). The impact of the Mariel boatlift on the Miami

labor market. ILR Review, 43(2), 245-257.

METHOD 1: NATURAL EXPERIMENTS
 Galiani, S., & Schargrodsky, E. (2010). Property rights

for the poor: Effects of land titling. Journal of Public
Economics, 94(9-10), 700-729.

 What are the effects of issuing land titles to the

poor?

 Problem: Most people that gain land titles are

wealthier, more educated, etc. This is called
endogeneity.

 Solution: Use a natural experiment that gives an

exogenous source of the land title.

METHOD 1: NATURAL EXPERIMENTS
 In 1981, a group of squatters set up an informal settlement on the outskirts of

Buenos Aires.

 The government passed a law expropriating the original landowners in exchange

for compensation.

 The expropriated land would then be passed on to the squatters, with a legal title.
 Some landowners agreed, and some did not.
 Therefore, some squatters received land titles, and some did not.
 The allocation of land titles is exogenous!

METHOD 1: NATURAL EXPERIMENTS
 Galiani & Schargrodsky used this natural experiment (they did not plan it!) to test

their hypothesis.

 The squatters without titles act as a control group (i.e. what would have happened

without the titles).

 They are identical to the squatters with titles in demographic characteristics.

 Galiani & Schargrodsky found that squatters with titles increased their housing

quality, reduced fertility, and their children had better educational achievements.

 This is strong evidence for helping the poor access credit (think of microfinance!).

METHOD 1: NATURAL EXPERIMENTS
 Card, D. (1990). The impact of the Mariel

boatlift on the Miami labor market. ILR
Review, 43(2), 245-257.

 What are the effects of immigration on

local wages?

 Problem: Most economic migration is to

cities with many job opportunities, which
can absorb the employment demand
without increase in wages.

 Solution: Use a natural experiment that

gives an exogenous source of migration.

METHOD 1: NATURAL EXPERIMENTS
 The Mariel boatlift was the result of a political decision from the

Cuban government to allow emigration via the single port of
Mariel, for people who could arrange their own transport.

 Cuban Americans in Miami arranged this transport.
 This resulted in an estimated 120,000-125,000 Cubans

immigrating to Miami, an increase of 7% of the Miami workforce
at the time.

METHOD 1: NATURAL EXPERIMENTS
 This provided an exogenous source of immigration to the workforce –

particularly in low-skilled industries.

 This was used by Card to determine the effect of immigration on wages.
 Card found no effects on wages.
 However, no experiment is perfect!
 Miami’s labour market is very unique in the United States.
 Structured around low-skilled industries.
 Some evidence that the Mariel immigration displaced other migrants.
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METHOD 2: RCTS
 Commonly used method in the natural sciences, especially in

medicine.

 Treatment is randomly allocated:
 Treatment group receives the treatment
 Control group does not receive the treatment
 Outcomes are compared

 Not always ethical!

METHOD 2: RCTS
 Banerjee, A. V., Cole, S., Duflo, E., & Linden, L. (2007). Remedying

education: Evidence from two randomized experiments in
India. The Quarterly Journal of Economics, 122(3), 1235-1264.
 Miguel, E., & Kremer, M. (2004). Worms: identifying impacts on

education and health in the presence of treatment
externalities. Econometrica, 72(1), 159-217.

METHOD 2: RCTS
 Banerjee, A. V., Cole, S., Duflo, E., & Linden, L.

(2007). Remedying education: Evidence from
two randomized experiments in India. The
Quarterly Journal of Economics, 122(3),
1235-1264.

 What are the relative effects of two school

programmes on score tests?

 Problem: The programme that is

implemented may be affected by the quality
of teaching at each school.

 Solution: Randomise the treatment allocation

and include a control group.

METHOD 2: RCTS
 Programme 1: For struggling

children, provide them with
remedial education
conducted by a “Balsakhi”, a
young person from the
community.

 Programme 2: For all

children, provide them with
computer-assisted learning
targeted to their ability. This
is focused on math skills.

METHOD 2: RCTS
 Banerjee et al. found that both programmes had a positive effect.
 The Balsakhi programme increased scores for struggling children by 0.14

standard deviations in the first year, and 0.28 in the second year.

 The computer-assisted learning programme increased math scores for all

children by 0.35 standard deviations in the first year, and 0.47 in the
second year.

METHOD 2: RCTS
 Miguel, E., & Kremer, M. (2004). Worms:

identifying impacts on education and
health in the presence of treatment
externalities. Econometrica, 72(1), 159217.

 What are the effects of a deworming

programme on school attendance?

 Problem: What if there are externalities?
 Solution: Randomise at the school level

and measure effects within distance of
treated units.

METHOD 2: RCTS
 Randomisation at the child-

level does not work if you have
an infectious disease.
 Randomise at the school-level

(not every child may receive
the treatment) and see if there
are cross-school externalities.

METHOD 2: RCTS

 Miguel and Kremer found that the treatment had positive

externalities for untreated students, and even those in control
schools nearby.
 This led to an average 7.5% increase in school participation.
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METHOD 3: QUASI EXPERIMENTAL DESIGNS
 Propensity Score Matching (PSM) and Instrumental Variables (IV)

are ways in which the comparison between treated and control
groups can be improved if there are no RCTs or natural
experiments.
 This is what is done in quasi-experimental designs - where there

may be treatment and control units, but not randomised or
exogenously assigned.

PROPENSITY SCORE MATCHING
 This is especially useful when there is a problem of self selection:
 Healthier people going to the doctor to get vaccinated.
 More educated people joining training schemes.

 Using a probit regression with variables that can affect treatment, you can

create a “propensity score” – probability that they would have been treated.

 Match people in treatment and control groups with same propensity score.
 Paper to read: Jalan, J., & Ravallion, M. (2003). Estimating the benefit

incidence of an antipoverty program by propensity-score matching. Journal
of Business & Economic Statistics, 21(1), 19-30.

INSTRUMENTAL VARIABLES
 Sometimes, there are unobservable variables that can affect both the explanatory

and the outcome variables.

 E.g. The effect of smoking on health
 There are unobserved variables that affect both smoking and health, so causality of smoking

cannot be isolated.

 An instrumental variable is a variable correlated with the explanatory variable, but

independent from the outcome variable.

 This is then used as a new explanatory variable.
 Paper to read: Angrist, J., & Evans, W. (1998). Children and Their Parents' Labor

Supply: Evidence from Exogenous Variation in Family Size. The American Economic
Review, 88(3), 450-477.
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WHAT CAN IT APPLY TO?
 My own PhD research:
 A conditional cash transfer in Colombia called Familias en Accion.

 I want to see if there are health externalities to this programme.
 Three types of externalities: peer effects, local economy effects, and

public health effects.

HOW TO ADDRESS IT?
 Methods similar to Miguel & Kremer’s (2004).
 However, the programme wasn’t randomised, so I need to

compare units using propensity score matching.

 For externality effects on non-beneficiaries, I can compare non-

eligible people in treated municipalities with non-eligible people
in non-treated municipalities.

 Dependent on chosen mechanism and data!
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CONCLUSION
 To find the effect of a policy, you need to find what would have happened in the

absence of that policy – a counterfactual.

 You need to compare treatment and control groups:
 You can get lucky and have a natural experiment.
 You can design a randomised controlled trial.
 You can match treated people with non-treated people using propensity score matching.

 If there are unobserved factors affecting both the explanatory and outcome variables, you

can use an instrumental variable.

 It all depends on the policy you want to measure, the mechanism, and the data.

