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Outline of Lecture: 
 

1. Statement of canonical problem 
a. Challenges for causal identification 

2. Non-experimental approaches for identification 
a. Difference-in-difference 
b. Instrumental Variables 
c. Matching 
d. Regression discontinuity 
e. Structural estimation 

3. Experimental approaches 
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Canonical Model: 

We are often interested in the effect of some program T on an outcome y, f
T
∂
∂

 from 

 ( , , )y f T X ε= . 

    y T Xδ β ε= + +  

Basic challenge in identification: 

 Treatment is correlated with the error term 

 Examples from public finance: 

o Labor supply and net wages (taxes and labor supply) 

o Impacts of participation in public assistance programs on: labor supply, 

family structure, health, etc. 

o Social security benefits and labor supply (prior LS) 

o Medicaid eligibility and crowd-out, health utilization and health outcomes 

 OLS is not an adequate approach. We can often sign the bias.
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Motivating example; taxes and labor supply 

Question:  

How does labor supply respond to changes in wages? How do taxes affect labor 

supply? 

Theory tells us that labor supply is a function of wages and non-labor income.  

With taxes, we know that labor supply is then a function of net of tax wages and 

net of tax income.  

Therefore we are interested in estimating the following model: 

(1 )i i i i i ih w t Y Xδ α β ε= − + + +  

Problem:  

Net of tax wages are endogenous. How? Well, in this case, the marginal tax rate is 

a function of earnings! There is an explicit relationship between earnings (hours) 

and what tax rate you face.  
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For example, suppose we have a tax system with two tax brackets: 

  
1
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 if earnings <E
 if earnings >E
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τ
τ τ

  

[Show budget constraint here.] 

 

In this case, people with high hours have higher unobservable tastes for work.  

So when ε is high, h is high, t is high (progressive taxes), w(1-t) is low. 

This will lead to a downward bias in estimate of  the wage elasticity. 

 

Solutions: Nonexperimental and Experimental 
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Nonexperimental Solutions: 

(1) Difference in difference models 

Before-after estimator 

Differencing of treated group before and after treatment.  Requires assumption that 

nothing else affects the change.   

 

Difference-in-differences estimator 

 Compares the change in outcome between a treated group and an untreated 
group.   
 Control group is meant to capture what would have happened to the treatment 
if they were not treated. 
 Identifying assumption is that there are no contemporaneous shocks to T group. 
Alternatively, that there are no group specific trends that are correlated with the 
treatment. 
 Note that the DD models that we commonly see are group level versions of this 
model. 
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 Before After Difference 

Treated 
10y  11y  1 11 10y yΔ = −

Control 
00y  01y  0 01 00y yΔ = −

Difference   1 0ΔΔ = Δ −Δ

 

We will see many examples of this: 
 Federal policy changes (affect some groups and not others) 

o High income earners and labor supply 
o Earned Income Tax Credit 
o Social security notch 

 State level policy changes (differences across states over time) "laboratory of 
the states"  

o Welfare reform 
o Medicaid expansions 
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Example:  
 Suppose you wanted to explore the impact of the reduction in marginal tax rates 
in the Tax Reform Act of 1986. 

 Get survey data before and after the law change and run the following 
regression: 

   h = αPOST + βX + ε 
 

 Compare labor supply before and after the law change. 
 Problem: what if something else happened over this time? 

  business cycle? 
  other tax changes in TRA86? 
  other changes? 



 

 8 

 
 In TRA86 there were non-uniform change in tax rates:  very high income 

households had reduction in rates, but close to high income did not (75K vs 
100K) 

 Affected become treatment group and unaffected (or less affected) become a 
control group. The control group absorbs whatever is common to the two over 
the period (macro effects) 

 
 h = αPOST + γHIGH + δPOST*HIGH + βX + ε 
 
 α = absorbs macro effect 
 γ = absorbs permanent differences between mod and high income earners 
 δ = “treatment effect” law change impact on high income earners only 
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(2) Regression Discontinuity 

An extreme and sharp application of the difference in difference approach. 
Here, there is some underlying variable that determines the treatment.  There is a 
sharp discontinuity in the treatment at some point. You then make a T and C 
groups on either side of the discontinuity. 

 

 
The appeal in this approach is that the 
comparison groups are "close" to the 
treatment. 
 
Examples: 
Head start and economic outcomes 
(poverty status of county) 
Medicare (age) 

Treatment 
group 

Control 
group 

Treatment 

"Running 
variable" 
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(3) Instrumental Variables 

 Idea is to find an instrument that is correlated with the treatment that is not 

correlated with the error. 

 Less used in public finance compared to labor. Examples: 

o Blundell et al use education/family structure/cohort to identify tax effects 

(on labor supply) 

o "Simulated instruments" in Medicaid literature (idea is to capture 

exogenous determinants of eligibility and take-up of public programs) 
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(4) Matching on observables 

 Used less in public finance compared to labor 

 Idea: Conditioning on some Xs eliminates the selection bias– selection is on 

observables. For example, use X to match observations in the treatment and 

control groups that are “similar” prior to treatment.   

 Propensity score matching is appealing because it reduces the dimensionality 

of X down to a single index P(X). Still, there is a possibility of a nonoverlap 

between T and C in the support of P. 

 The method relies on an assumption of conditional independence: once you 

condition on X [or P(X)], program participation is independent of the 

outcome in the nonparticipation state. 

 People like matching methods because they are non-parametric and require 

no regression based functional form.  However, it does require variable 

selection – right Xs. 
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Reduced form nonexperimental approaches 

Advantages: 

• source of variation is clear 

• “model free” 

Disadvantages: 

• Identifying assumption may not be valid (e.g. that in DD model  there is no 

contemporaneous change affecting treated) 

• results not generalizable 

o   may tell you about this experiment 

o   but “local” in that it does not tell you about preference parameters 

o   using it to make simulations as to other policy changes may be bad 
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(5) Structural Approach 

 In some cases, we can use theory to model the endogeneity.  

 For example, in the context of taxes and labor supply we have a theory that tells 

us how some end up at high hours (and hence high marginal tax rates) and some 

end up at low hours (e.g. utility optimization s.t. budget constraint) 

 In the original structural literature, there was little attention to identification and 

the results may be identified by nonlinearities and parametrization. 

 This is no longer the norm, with more attention being placed on identification. 
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Advantages of structural approach: 

-- once you recover the parameters of the utility function (or other pref), you can 

use those parameters to simulate what will happen if policy changes.  Tax reform.   

Disadvantages: 

- have to implement possibly untestable assumptions about economic and statistical 

model 

- often generate wide range of estimates 
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Experimental Approach 

 There is increasing use of social experiments in public finance applications. 

(Even more applications in labor and development.) 

 Basic idea is to design some intervention and randomly assign intervention to one 

group and not another. With this randomization, the difference in outcomes 

between the T and C is a valid estimate of the impact of the intervention.  

 Current examples in public finance: 
o State welfare reform experiments 
o H&R Block tax experiments 
o Moving to opportunity 

 Other (earlier) experiments: 
o Negative income tax experiments  $250 million 
o RAND Health insurance experiments $115 million 
o Perry preschool 
o Housing Allowances 
o Training  
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 Essential features of randomized experiments: 

o random assignment into experiment  

o Random assignment to experiment  E(T’,) = 0 

 

Advantages of Experimental approach: 

“Model Free” 

Can design what ever policy we want.  Good for new ideas, programs. 

Disadvantages of Experimental Approach: 

Expensive 

Difficult to get at general equilibrium effects 

(possibly) limited duration 

Generalizability (specific intervention) 

 


