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Neoclassical model Behavioral model Lightbulbs example

Plan for today:

1. Review of “neoclassical sufficient statistics”

2. Overview of “behavioral sufficient statistics”

3. Example: Allcott and Taubinsky (forthcoming)
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Neoclassical model Behavioral model Lightbulbs example

A standard policy problem

• N goods: x = (x1, ..., xN ); prices (p1, ...pN ); wealth Z

• Normalize pN = 1 (xN is numeraire)

• Government levies a tax t on good 1

• Individual takes t as given and solves

maxu(x1, ..., xN−1) + xN s.t. (p1 + t)x1 +

N∑
i=2

pixi = Z

Government objective:

W (t) = max
x
{u(x1, ..., xN−1) + Z − (p1 + t)x1 −

N−1∑
i=2

pixi}+ tx1

Goal: measure dW
dt = change in social surplus caused by tax change

Dmitry Taubinsky Behavioral Sufficient Statistics



Neoclassical model Behavioral model Lightbulbs example

How to measure dW
dt ?

• Structural method: estimate N good demand system, recover u

– Ex: use Stone-Geary or AIDS to recover preference parameters;
then calculate “exact consumer surplus” as in Hausman (1981)

• Alternative: Harberger’s deadweight loss triangle formula

– Private sector choices made to maximize term in red (private
surplus)

W (t) = {max
x

u(x1, ..., xN−1) + Z − (p1 + t)x1 −
N−1∑
i=2

pixi}+ tx1

– Envelope conditions for (x1, ..., xN ) allow us to eliminate response
terms ( dxi

dt
) in red, yielding

dW

dt
= −x1 + x1 + t

dx1

dt
= t

dx1

dt

⇒ dx1
dt

is a “sufficient statistic” for calculating dW
dt
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Neoclassical model Behavioral model Lightbulbs example

Graphical illustration
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Neoclassical model Behavioral model Lightbulbs example

Basic idea behind sufficient statistics

Source: Chetty (2009)
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Neoclassical model Behavioral model Lightbulbs example

Heterogeneity
• Benefit of suff stat approach particularly evident with

heterogeneity

• K agents, each with utility uk(x
1
, ..., xN−1) + xN

• Social welfare function under utilitarian criterion:

W (t) = {max
x

K∑
k=1

[uk(xk1 , ..., x
k
N−1) + Z

−(p1 + t)xk1 −
N−1∑
i=2

pix
k
i ]}+

K∑
k=1

txk1

• Structural method: estimate demand systems for all agents

• Sufficient statistic formula is unchanged—still need only slope of
aggregate demand dx1

dt

dW

dt
= −

K∑
k=1

xk1 +

K∑
k=1

xk1 + t
d
∑K

k=1 x
k
1

dt
= t

dx1
dt
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Neoclassical model Behavioral model Lightbulbs example

Economic intuition

• Deadweight loss is fully determined by difference between
marginal willingness to pay for good x1 and its cost (c1)

• To do welfare calculation, only need to know marginal utility
between p and p + dt

dW =

∫ q=p+dt

q=p

u′(q)dq

• Rationality ⇒ no matter how complex or heterogeneous the
preferences are, marginal utility at price p will always equal p
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Neoclassical model Behavioral model Lightbulbs example

A (behavioral) policy problem

• 2 goods: x = (x1, x2); prices (p1, p2); wealth Z

• Government levies a tax t on good 1

• Individual takes t as given and solves

maxu(x1) + x2 s.t. (p1 + t)x1 + x2 = Z

Government objective:

W (t) = max
x
{v(x1) + Z − (p1 + t)x1}+ tx1

New wrinkle: v might differ from u because of psychological biases

Dmitry Taubinsky Behavioral Sufficient Statistics



Neoclassical model Behavioral model Lightbulbs example

How to measure dW
dt ?

• Structural method: Assume a specific, parametric model of a
behavioral bias (e.g., β-δ, rational inattention, overoptimistic
beliefs, Matthew’s favorite Greek letter), estimate the specific
model, and then compute welfare exactly.

– Note: Human psychology is a primitive, but behavioral models
are not. Typically, structural behavioral models are analogous to
making functional form assumptions about a demand system.

– “All models are wrong, some are useful”
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Neoclassical model Behavioral model Lightbulbs example

How to measure dW
dt ?

• Sufficient statistics approach:

– Private sector choices made to maximize term in red (perceived
private surplus)

W (t) = max
x
{u(x1) + Z − (p1 + t)x1 + [v(x1)− u(x1)]}+ tx1

– Envelope conditions for x1 imply

dW

dt
= −x1 + x1 + t

dx1
dt

+ (v′(x1)− u′(x1))
dx1
dt

= t
dx1
dt

+ (PR(x1)− p)dx1
dt

where PR is the inverse rational demand curve that would result if
the consumer chose according to v

⇒ Two demand curves are together sufficient statistics: the observed
demand curve and the “rational” demand curve
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Neoclassical model Behavioral model Lightbulbs example

Graphical illustration
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Neoclassical model Behavioral model Lightbulbs example Results

Example from Allcott and Taubinsky

Many policymakers conjecture that consumers don’t purchase energy
efficient products because of inattention and/or incorrect beliefs

Energy-efficiency regulations and fuel economy
regulations are therefore justified only by presuming that
consumers are unable to make market decisions that yield
personal savings, that the regulator is able to identify these
consumer mistakes, and that the regular should correct
economic harm that people do to themselves.

(Gayer, 2011)
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Neoclassical model Behavioral model Lightbulbs example Results

Regulation in the Lightbulb Market

Subsidies

• Utilities spent at least $252 million subsidizing and promoting
compact fluorescent lightbulbs (CFLs) in 2010 (U.S. DOE 2010)

Bans

• Energy Independence and Security Act of 2007

– 2012-2014: Minimum standards ban traditional incandescents
– 2020: Tighter standards require CFL-level efficiency
– California implementing early

• Argentina, Australia, Brazil, Canada, China, Cuba, the
European Union, Israel, Malaysia, Russia, Switzerland have
banned some or all incandescent light bulbs.
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Neoclassical model Behavioral model Lightbulbs example Results

Priors: Are consumers leaving money on the table?

But lightbulbs differ in other ways:

• CFLs contain mercury and take longer to warm up

• Revealed preference ⇒ consumers pay premium to avoid other
features?
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Neoclassical model Behavioral model Lightbulbs example Results

The policy question

• Policymakers conjecture that observed demand curves do not
reflect people’s true preferences (u 6= v)

• Allcott and Taubinsky approach: Calculate what the ”rational”
demand curve would look like if people were not making mistakes
due to inattention and incorrect beliefs, and implement the
sufficient statistics formula for subsidies

– For now, will not get into issues about heterogeneous bias, will
get back to that later

• Key identification assumption, consistent with many (though not
all) models of inattention/incorrect beliefs: If shrouded costs are
made salient and aggregated into the total cost, then consumers
should stop ignoring them
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Neoclassical model Behavioral model Lightbulbs example Results

Online Experiment: Choices
Participants receive $10 shopping budget; choose between
Incandescent and CFL packages at various prices
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Neoclassical model Behavioral model Lightbulbs example Results

Online Experiment: Choices
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Neoclassical model Behavioral model Lightbulbs example Results

Online experiment: Study Flow and Treatments

Nationally representative sample of 1533 subjects
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Neoclassical model Behavioral model Lightbulbs example Results

Step 1: Multiple Price List
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Neoclassical model Behavioral model Lightbulbs example Results

Online Experiment: Study Flow and Treatments

Nationally representative sample of 1533 subjects
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Neoclassical model Behavioral model Lightbulbs example Results

Step 2: Control, Screen 1
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Neoclassical model Behavioral model Lightbulbs example Results

Step 2: Control, Screen 2
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Neoclassical model Behavioral model Lightbulbs example Results

Step 2: “Positive” Treatment, Screen 1
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Neoclassical model Behavioral model Lightbulbs example Results

Step 2: “Positive” Treatment, Screen 2
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Neoclassical model Behavioral model Lightbulbs example Results

Step 2: Balanced Treatment, Screen 1
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Neoclassical model Behavioral model Lightbulbs example Results

Step 2: Balanced Treatment, Screen 2
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Neoclassical model Behavioral model Lightbulbs example Results

Online Experiment: Study Flow and Treatments

Nationally representative sample of 1533 subjects
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Neoclassical model Behavioral model Lightbulbs example Results

Step 3: Multiple Price List
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Neoclassical model Behavioral model Lightbulbs example Results

Online Experiment: Study Flow and Treatments

Nationally representative sample of 1533 subjects
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Neoclassical model Behavioral model Lightbulbs example Results

Overall Impact on WTP

(1) (2) (3) (4)

1(Treatment) 2.30 3.16 2.29 2.14
(0.37)*** (0.37)*** (0.54)*** (0.50)***

1(Endline-Only) -0.44
(0.76)

1(Positive Treatment) 0.35
(0.56)

R2 0.58 0.33 0.04 0.58
N 1,188 919 1,449 1,188

Baseline WTP Dummies µ Yes Yes No Yes
Individual Characteristics Yes Yes Yes Yes
Exclude Max./Min. Baseline WTP No Yes No No
Include Endline-Only Group No No Yes No
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Neoclassical model Behavioral model Lightbulbs example Results

Experimental Results: Demand Curves
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Neoclassical model Behavioral model Lightbulbs example Results

Using the sufficient statistics formula

If the demand curves corresponded to a representative consumer, we
are done:

dW

dt
= t

dx1
dt

+ (PR(x1)− p)dx1
dt

– Know both the observed and rational demand curves

– Implement formula for each possible change in the subsidy

• Complication: Consumers are not homogeneous, and this time it
matters!
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Neoclassical model Behavioral model Lightbulbs example Results

Sufficient statistics with heterogeneous consumers
• Neoclassical world: No matter how heterogeneous consumers are,

they are homogeneous on the margin (u′(x)− p = 0)
– Major source of power of sufficient statistics in neoclassical model

• Behavioral world: If consumer are heterogeneously biased, they
may also be heterogeneous on the margin

– Because v′(x)− u′(x) = v′(x)− p can be very different for
different consumers

dW

dt
=

∑
k

t
dxk1
dt

+
∑
k

(
PR,k(x1)− p

) dxk1
dt

= t
dx1
dt︸ ︷︷ ︸

Harberger term

+
∑
k

(PR,k(x1)− p)dx
k
1

dt︸ ︷︷ ︸
Internality reduction

– Can’t use aggregate demand curves, because those don’t inform
us about the relationship between bias and elasticity
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Neoclassical model Behavioral model Lightbulbs example Results

Heterogeneity in behavioral models: Graphical
illustration

Figure: Aggregate demand curves
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Neoclassical model Behavioral model Lightbulbs example Results

Heterogeneity in behavioral models: Graphical
illustration

Figure: Heterogeneous behavioral consumers
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Neoclassical model Behavioral model Lightbulbs example Results

The need for within-subject designs

• With behavioral sufficient statistics, critical to take heterogeneity
seriously

• Allcott and Taubinsky approach: Within-subject design allows
estimation of each person’s individual demand curve

• Compute
∑

k(PR,k(x1)− p)dxk
1

dt directly by estimating biased and
unbiased demand curves person by person
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Neoclassical model Behavioral model Lightbulbs example Results

Welfare Analysis
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Neoclassical model Behavioral model Lightbulbs example Results

Welfare Analysis

(1) (2) (3) (4) (5)
Average

Relative WTP Average Change Incremental Cumulative
CFL of Marginal Marginal in Welfare Welfare
Subsidy Consumers Bias Demand Effect Effect
1 -0.5 2.11 0.126 0.20 0.20
2 -1.5 2.16 0.052 0.03 0.24
3 -2.5 3.41 0.028 0.03 0.26
4 -3.5 1.77 0.030 -0.05 0.21
6 -5 1.77 0.006 -0.02 0.19
8 -7 1.77 0.008 -0.04 0.15
10 -9 1.77 0.003 -0.02 0.13
∞ -15 1.77 0.043 -0.57 -0.44
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Neoclassical model Behavioral model Lightbulbs example Results

Robustness to Alternative Assumptions

(1) (2) (3)
Effect of

Welfare Ban
Optimal Effect of (Percent of
Subsidy Ban “Perceived

Row Scenario ($/pckg) ($/pckg) Surplus”)
1 Base 3 -0.44 -41

If censored, assume . . .
2 WTP={$12,-$12} 3 -0.34 -36
3 WTP={$20,-$20} 3 -0.60 -47
4 self-reported hypothetical WTP 3 -0.61 -43

Scale average marginal bias to match . . .
5 consumers who pass review “quiz” 3 -0.41 -38
6 consumers w/ “correct” endline beliefs 3 -0.13 -12
7 Balanced Treatment group 3 -0.48 -45
8 10 percent confidence bound 1 -0.92 -86
9 90 percent confidence bound (Ban) 0.05 4

Additional Distortion Computed from Excess Mass Test
10 Excess mass consumers have v = 7.66 8 1.22 114
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Neoclassical model Behavioral model Lightbulbs example Results

Conclusion: Advantages and disadvantages of sufficient
statistics

Disadvantages: Results not generalizable across economic settings

• By not estimating structural parameters, cannot extrapolate
from one domain to another

• Because sufficient statistics tied to specific policy instruments,
cannot immediately consider new, more complex policy
instruments

Advantages: More general and robust for a given economic setting

• Transparency about where identification is coming from

• More robust and more general with respect to a specific setting
and specific policy instruments

– Almost surely will not have a general theory of human behavior
– But for a given economic and policy question, we can attempt to

provide as general and robust a treatment as possible
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2 Market Reaction to Biases: Political Economy
II

• What explains political participation?

— Olson (1965): Public good problem: Even if think participation is right,
individually better off staying at home

— Example 1: Riots and protests

— Example 2: Voter turnout at the polls - Probability of being pivotal
very small

• Series of papers introduce variants of social preferences to explain partici-
pation in political activities



• Passarelli and Tabellini (2013):

— Focus on protests

— Assume negative reciprocity and role of emotions

— Individuals treated poorly by government get glow from protesting

• Model in a nutshell for individual 

— Cost of participating to protest 

— Psychological benefit of participation to protest 



— Benefit  depends on aggrievement:

 =

⎧⎨⎩ 0 if  ≥ ̂


³
 − ̂

´2
if   ̂

—  is welfare of individual  with given policy

— ̂ is what individual thinks appropriate (can be self-biased)

— Ad-hoc form of reference dependence

— When aggrieved, individual willing to incur cost of participation because
of glow from participation



• DellaVigna, List, Malmendier, Rao (2013)

— Related idea: Explain voter turnout with social preferences

— Tie to social interactions

— Identify using field experiment design



Why do people vote?

Two classical answers:
 Pivotal voting: Vote because of probability of affecting 

outcome (Downs 1957, Ledyard 1984, and Palfrey and Rosenthal 1983)
 People act as if voting is pivotal, but magnitudes off

 Norm-based voting: Vote because of norm / identity / 
signaling (Harsanyi 1977, 1992; Knack 1992; and Blais 2000)

 But limited empirical content
 We design an experiment to test novel explanation: 

Voting Because Others Will Ask
 Post-election: Others will ask you whether you voted.
 If voted  pride of saying “yes”
 If did not vote  shame of admitting “no” OR cost of lying

 Pre-election: Anticipation of being asked induces turnout
 Motivation: 40 percent of non-voters say they voted (ANES)



Determinants of Voting

Four determinants of voting
1. Pivotality pV

p = subjective probability of being pivotal
V = value of deciding the election

2. Warm glow g
3. Cost of voting c

4. Social Image utility
sV = utility from saying one voted
sN = utility from saying one did not vote
L = psychological cost of lying

 Non-voters lie about voting if sV – L > sN ↔ sV – sN > L
 Voters lie if sN – L > sV

Focus of this paper

social image

dishonesty



(Net) Expected Utility from Voting

Voting iff

Can rewrite as: 

where

= ε = net utility gain from having voted, 
due to being asked once



Experimental Design

 Field experiment: door-to-door survey
 Match to voting records
 Identify all-voter and all-non-voter households
 No Flyer: unannounced survey
 Flyer: flyer on doorknob day before provides advance 

notice about hour of visit - no information on sv. content
 Election Flyer: flyer on doorknob on day before provides 

advance notice about hour of visit – says survey will be 
about “voter participation”



Flyer Design



Model Predictions
 Prop. 1. With pride in voting (sV >0), voters should be 

more likely to be at home and answer the door if 
informed of election survey

 Prop. 2. With stigma from not voting (sN<0), non-
voters should be less likely to be at home and answer 
the door if informed of election survey

 Prop. 3. The probability of lying about voting should 
increase in the incentive to do so

 Prop. 4. The probability of voting should increase in 
the number of times asked N



Experimental Design

 Field experiment: door-to-door survey
 Match to voting records
 Identify all-voter and all-non-voter households
 Control: unannounced survey
 Flyer: flyer on doorknob day before provides advance 

notice about hour of visit - no information on sv. content
 Election Flyer: flyer on doorknob on day before provides 

advance notice about hour of visit – says survey will be 
about “voter participation”

 Duration of, and Payment for, Survey: Crossed with other 
treatments



Flyer Design



Map of Locations Reached

 Single-family homes in towns around Chicago



• Response to Incentives (N = 11,331)
• Response to payment and duration
• What about sorting in response to election content of survey?



• Sorting in Response to Election Survey -- Voters
• Voters -> No evidence of sorting in, some evidence of sorting
• No evidence of pride in voting on average



• Sorting in Response to Election Survey -- Voters
• However, 2010 election was low point for democratic voters
• 2/3 of registered voters in towns we reached are Democrats
• What if we split by voting record in primaries?
• Evidence of sorting in for Republicans



• Sorting in Response to Election Survey – Non-Voters
• Non-voters-> Strong evidence of sorting out
• Evidence of stigma from not voting and lying costs



Lying Incentives

 Additional (crossed) experimental treatment: Incentive to lie 
in 10-minute survey

 No Incentive. Just ask whether voted in 2010 election
 8-Minute Incentive. (8 minute incentive to say ‘did not vote’)
 We tell treatment households who agree to the (10-min,$10) 

survey: “We have 10 minutes of questions about your voter 
participation in the 2010 congressional election, but if you 
say that you did not vote then we only have 2 minutes of 
questions. Either way you answer you will be paid $10. [Show 
the end of the survey if answer to #2 is NO]
Did you vote in the 2010 congressional election?”

 For voters it is incentive to lie
 For non-voters this is incentive to tell truth
 Use this to estimate counterfactual utility



Lying Incentives

 In 5-minute surveys:
 No Incentive. Just ask whether voted in 2010 election
 $5 Incentive. ($5 incentive to say did not vote)
 We tell households who agree to the (5-min, unpaid or $10) survey: 

“We have 5 minutes of questions about your participation in 
the 2010 congressional election, but if you say that you did 
not vote then we would like to ask you an extra 1 minute of 
questions and we will pay you an extra $5 for answering these 
additional questions [IF PAID: for a total of $15]. If you say that 
you voted then we will just ask you the original 5 minutes of 
questions. [IF PAID: Either way you answer you will be paid $10.]

 Did you vote in the 2010 congressional election?”
 As above, incentive to lie for voters, to tell the truth for non-voters



 Response to Incentives to Say ‘Did Not Vote’
 Small impact on voters: 2 percentage points increase in lying 
 Strong social image utility and/or lying cost

 Sizeable impact on non-voters: 12 percentage point decrease in 
lying  Non-voters are closer to indifference



Structural Estimation



Election Field Experiment - Estimation

 Voters: Social 
image value of 
one interaction 
concave in L and 
between $1.5 and 
$3 for L above $2

 Non-voters: 
Social image  
value convex in L, 
below $1 for L
below $4

• Cannot identify the lying cost L
• Can estimate  social image value of voting as function of L
• Plot value of voting because asked once
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Election Field Experiment - Estimation
Total value of voting because others ask - Voters:
 Value of congressional voting around $7-$15 for L above $2
 Value of presidential elections likely double (because 

asked more often)
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VOTERS: Signaling Value of Voting



Voting Parameters
Mean Utility from truthfully saying voted (sv)

Mean Utility from truthfully saying didn't vote 
(sn)

Cost of Lying (L)

Total Signaling Value of Voting

4.65
(1.08)
7.66

Table 5: Subset with Intermediate propensity to vote

-0.08
(3.27)

-4.69
(3.34)

 Lying cost of $4, social image value of voting of $7.6

 Identify all parameters with additional assumption
 Exclude always-voters and never-voters -- Keep households with 

predicted voting probabilities [0.25 0.75]
 Assume remaining voters and non-voters have same parameters

Full Estimation



Prospective Election Field Experiment
 Test of model: Manipulate the expected number of times 

asked N experimentally  Should affect turnout

 Experiment in week before elections in 2010 and 2012
 Control (C) group: No contact
 Control Flyer (CF) group: Flyer reminds households to vote
 Treatment Flyer (TF) group: Flyer reminds households to 

vote, AND announces that a surveyor will come by to ask 
whether they voted in one of the following three weeks

 Comparison of TF group versus CF group



Prospective Election Field Experiment

 Control 
Flyer



 Treatment 
Flyer




Prospective Election Experiment

 1.3pp. effect in 2010 (marg. Significant 1-sided)
 0.1pp. Effect in 2012 (highly competitive election)

Specification:
Dependent Variable:

Election:
(1) (2) (3) (4)

0.6000*** 0.7312***
(0.0109) (0.0033)
-0.0020 -0.0031 0.0060 0.0046
(0.0152) (0.0083) (0.0056) (0.0034)
0.0120 0.0102 0.0023 0.0056

Will Ask About Voting (0.0157) (0.0084) (0.0056) (0.0034)

X X

0.0140 0.0133 -0.0037 0.0010
p=0.365 p=0.120 p=0.561 p=0.811
p=0.182 p=0.060* p=0.405
0.0001 0.4024 0.0000 0.3251

N = 31,306 N = 31,304 N = 93,805 N = 93,805
R2
N

Flyer with Voting Reminder

Omitted Treatment
Control for past Voting since 2004

p-value for test of equality, 2-sided 
p-value for test of equality, 1-sided 

Flyer with Announcement

No Flyer No Flyer

Difference (Flyer Will Ask - Flyer 
Reminder)

Constant

Table 7. Results for Get-Out-The-Vote Treatments

OLS Regressions
Indicator for Voting in Election in Year t

Congressional Elections in 
Nov. 2010

Presidential Elections in Nov. 
2012



Conclusion
 Model of voting: “because others ask” 
 Voting in anticipation of being asked about voting 
 Voting decision takes into account social image utility

 We designed a field experiment to test mode
 Sorting in/out of home when informed about voting question
 Lying about voting when incentivized
 GOTV intervention: expecting to be asked

 Value of voting due to this signaling motive is estimated to 
be sizeable
 $10-$15 for congressional elections
 $15-$25 for presidential elections (if parameters are same)
 Plausibly significant impact on voting

 Model allows for measurement of value of voting



3 Methodology: Structural Behavioral Economics

• We have seen several examples in the class
• Conlin, O’Donoghue, Vogelsang (AER 2007)
— Estimate projection bias parameter in decision to return cold weather
items

— Observational data

— [maximum likelihood]

• Laibson, Repetto, and Tobacman (2007)
— Estimate  and  in consumption-savigns model

— Observational data

— [simulated minimum distance]



• Lacetera, Pope, and Sydnor (AER 2013)
— Inattention to left-digit bias for odometer readings

— Observational data

— [OLS!]

• DellaVigna, List, and Malmendier (QJE 2012)
— Estimate altruism versus social pressure

— Field experiment

— [minimum distance]

• DellaVigna, List, Malmendier, and Rao (2014)
— Estimate why people vote, and why people lie about voting

— Field experiment

— [minimum distance]



• Some other examples
• Paserman (EJ 2008)
— Estimate - model of job search decisions for unemployed workers
from DellaVigna and Paserman (JOLE)

— observational data

— [maximum likelihood]



• Benefits of structural estimates:
— Obtain estimates of parameters of interest:   in charity paper. Else-
where: , , , etc.

— Get calibration check on magnitudes: Did value of time make sense?
Does risk aversion make sense?

— Compute welfare implications: Is going door-to-door good? Elsewhere:
Set policies for beta-delta unemployed

— Understand your model much better: For example, what identifies so-
cial pressure?

• Costs:
— Results are black-box. But have the reduced-form results. Beauty of
structural field experiments. Notice: Not true in, say, many IO papers

— Time cost. Papers take much longer, about 3x



• How common are field experiments with structural estimates?
— Even: How common are model-based field experiments?

— Card, DellaVigna, Malmendier (JEP, 2011)

∗ Document the use of theory in laboratory and field experiments pub-
lished in the top-five journals (AER, QJE, JPE, EMA, REStud) from
1975 to 2010

∗ Categorize experiments into 4 groups: Descriptive, Single Model,
Competing Models, Parameter Estimation



• Notice explosion in unmber field experiments published
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• Yet, very few model-based — an important gap to be filled!
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• Compare to same plot for lab experiments
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4 Welfare Response to Biases

• Room for government/social planner intervention?
— No if:
∗ Sophistication about biases
∗ Markets to correct biases exist

— No if:
∗ Naivete’ of agents
∗ Missing markets
∗ Example: sin taxes on goods

• Government intervention does not need to be heavy-handed:
— Require active decision

— Change default



• Benartzi-Thaler, 2004 (First behavioral paper in JPE since 1991!)
• Setting:
— Midsize manufacturing company

— 1998 onward

— Company constrained by anti-discrimination rules – Interested in
increasing savings

• Features of SMT 401(k) plan:
— No current increase in contribution rate

— Increase in contribution rate by 3% per future pay increase

— Can quit plan at any time



• Biases targeted:
1. Self-control

— Desire to Save more

— Demand for commitment

2. Partial naivete’

— Partial Sophistication — Demand of commitment

— Partial Naiveté — Procrastination in quitting plan

3. Loss Aversion with respect to nominal wage cuts

— Hate nominal wage cuts

— Accept real wage cuts



• Solutions:
1. Increase savings in the future (not in present)
2. Set default so that procrastination leads to more (not less) savings
3. Schedule increase only at time of pay raise

• Implementation:



• Result 1: High demand for commitment device
• Result 2: Phenomenal effects on savings rates



• Second implementation: Simple letter sent, no seminar / additional infor-
mation + 2% increase per year

• Lower take-up rate (as expected), equally high increase in savings



• Third Implementation with Randomization:
— Division A: Invitation to attend an informational seminar (40% do)

— Division O: ‘Required’ to attend information seminar (60% do)

— 2 Control Divisions

• Two differences in design:
— Increase in Savings take place on April 1 whether pay increase or not
(April 1 is usual date for pay increase)

— Choice of increase in contr. rate (1%, 2%, or 3%) (Default is 2%)

— Increases capped at 10%

• Results: Sizeable demand for commitment, and large effects on savings +
Some spill-over effects





• Issues: Saving too much? Ask people if would like to quit plan

• — General equilibrium effect of increase in savings on returns

— Why didn’t a company offer it? How about teaching people?



• Psychology & Economics & Public Policy:

— Leverage biases to help biased agents

— Do not hurt unbiased agents (cautious paternalism)

• SMartT Plan is great example:

— From Design of an economist...

— ...to Research Implementation with Natural Experiment and Field Ex-
periment

— ...to Policy Implementation into Law passed in Congress: Automatic
Savings and Pension Protection Act



• However: SMRT may be a unique example for several reasons

— Defaults are hard to leverage in many situations

∗ How to get people to exercise more?

∗ Eat less?

∗ Pay more attention to hidden information?

— Saving more is desirable for almost all

∗ Interventions on other fronts are more open to criticism

— Company was open to SMRT: Firm happy to increase savings of em-
ployees

∗ Often firm would often rather exploit biases than counter-act them



∗ Example 1: Neglect of mutual fund fees

∗ Example 2: Overconfidence in trading



• More generally, Nudge agenda (Sunstein and Thaler, 2011)

— Use behavioral interventions

— Induce a given behavior

• Great promise beyond savings:

— Energy : Display energy consumption of neighbors to lower energy use
(OPower)

— Organ donation: Require active choice at DMV

— Taxes: Reminder letters with deadlines to increase tax compliance

— ...



• BUT: Potential problems

• Problem 1. Are we nudging for good?

— Nudges could be used to pursue sinister objectives

— (In fact, companies have used them for decades to increase sales)

— Even when well intentioned, do we know that it is good to induce a
given behavior?

∗ Savings: What is the right savings rate?

∗ Charitable giving: Does it raise welfare? (earlier lecture)



• Problem 2. (Related) What is the model?

— A model helps assess the channels

— Also, gives idea on welfare implications

— SMRT: Very clear channel

— Other interventions: not always clear



• Despite these difficulties, there are now numerous attempts in this direction

• Two more recent examples:

• Loewenstein and Volpp’s work on health outcomes

— Series of Randomized Trial

— Leverage incentives with lotteries (probability weighting)

— Use team incentives...

— Outcomes: Weight loss, exercise, remembering to take pill,...

• Bhargava and Manoli (2012)



MOTIVATION & BACKGROUND

• EITC is largest means-tested cash transfer program. It disburses $58 billion per 
year to 26 million recipients through income supplement that encourages work

• Fully refundable, supplements earned income by average of 17% which amounts to 
$2,100.  Must file your taxes to claim

• 25% of eligible do not take-up (~6.7m). Of 25%, 16% do not file taxes, and 9% 
files taxes (~2.3 m) (Plueger 2010).  9% is focus of this study

• (Many) filing non-claimants receive a reminder notice / claiming worksheet (CP 09 or 
CP 27) from IRS

• Policy consequences profound.  Foregone benefits amount to average of 31 days 
of income, up to ~115 days for some (est. $1,096 benefit, $8,900 income).  Health, 
education, consumption benefits linked to EITC (Hoynes 2011; Dahl and Lochner 
2011; Smeeding and Phillips and O‘Connor 2001)

• Despite considerable research, incomplete take-up in benefit programs regarded as 
puzzle to economists (Currie 2006)

2
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EITC BENEFIT SCHEDULE FOR TAX YEAR 2009



AWARENESS AND CONSTRUAL OF INCENTIVES

• 1200 surveys administered across 
volunteer tax centers in Chicago (1050) 
and SF (150) in early 2011

• Administered during period when 
people wait for tax assistance

• Survey elicits (1) tax and
demographic information (permits 
calculation of benefits/eligibility), (2) 
perceptions of cost and benefit 
parameters

• Perceived incentives matter (Liebman
and Luttman 2011; Chetty and Saez
2009)

• Limits to survey (second survey of 
2,800 on Amazon MechTurk)

8



SURVEY SAYS…

Perceptions of benefits are inaccurate

• 45% of filers had wrong beliefs of eligibility
• 33% believe they are ineligible, but they are
• 43% of filers underestimate benefits (by 68% on average)

9

Perceptions of worksheet claiming time are reasonable

• 5% believe worksheet will take > 1 hr, or have WTP > $100

Filers vastly overestimate audit rate
• Median: 15%, Mean: 25%, Actual: 1.1% (EITC: ~1.8%), 
• 75% of filers believe audit rate at least 5x actual

Many are filers are not aware of EITC

• 46% of filers not aware of program (45% of eligible)
• 15% do not regularly open mail from IRS
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EXPERIMENT CONTEXT – ILLUSTRATIVE TIMELINE

2009

Earn income, 
qualify for EITC,
(CA only)

Feb March May

File TY 2009
taxes, neglect 
to claim EITC

IRS reminds                
you to claim with 
CP09/27 notice 

2010

For 41% who 
return CP, IRS 
mails check

Jan to Dec Nov

Experimental notices 
mailed to CP 
non-respondents (CA)
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ORGANIZATION OF TREATMENTS I
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(A)  INFORMATIONAL COMPLEXITY

THEORY

● Poor financial choices due to lack of experience and familiarity with complex 
documents or low “financial literacy”

(1)  Complex Notice: Tests “design complexity”.  Features textually dense design, is 
two pages, and repeats eligibility information from worksheet.  Resembles original
CP Notice.  

(2) Complex Worksheet: Tests “length complexity”.  Features additional, “non
discriminatory” questions.

INTERVENTIONS

● Transfer programs are complicated.  EITC has 24 pages of instruction in tax book, 
56 pages in separate Publication 596; average length of state FSP application 
is 12 pages (Bertrand and Mullainathan and Shafir 2006)

● Simplification appears to “improve” choice in many contexts (e.g., Bettinger et al. 2009)



Details of 
dependent 
eligibility, 
next steps, 
and 
instructions
for further 
information

Summary 
of the 
notice and 
program

18

Headline describing 
purpose of notice

Instructions for eligibility 
worksheet; very 
exclusionary language

COMPLICATED NOTICE (ADAPTED FROM CP)



“BASELINE” NOTICE

• Headline communicates program 
eligibility.  

• Summary explains purpose of letter 
and program.  Tax Year is specified.

• Recipients instructed to complete 
worksheet to determine eligibility; 
eligibility criteria not repeated on 
notice

• Information on Notice + Worksheet 
held constant

19



20

SIMPLE WORKSHEET

• Guides reader through determination 
of eligibility (distinct version for 
dependent and non-dependents)

• Worksheet checks valid SSN, elicits 
names of eligible dependents, and 
instructs recipient to sign and return if 
eligible 

• Original CP worksheet, with alternative 
formatting and organization, not tested
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COMPLEX WORKSHEET

• Same formatting and organization as 
simple worksheet

• Lengthier than simple worksheet due to 
additional eligibility criteria questions 
taken from IRS Pub 596 (in Step 1 for 
dependents version, and in Step 1 and 2 
for non-dependents version)

• Example:  “I was not a U.S. citizen (or 
resident alien) for any part of 2009

• Additional criteria do not have bearing 
on true eligibility as per administrative 
records
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(B) INFORMATION ON BENEFITS, COSTS, RULES

Individuals have limited attention, may only respond to perceived 
or known incentives (Kahneman 1986; Taylor and Fiske  1975)

THEORY

Individuals optimize with respect to incentives

●

●

22

INTERVENTIONS

1. Benefit Notice:  Generic benefit information (high and low)

2. Cost Notice:  Information on worksheet claiming time (high and low)

3. Penalty Worksheet:  “Indemnification” message on claiming worksheet

4. Informational Flyer: Information on benefits and program on 1 page flyer

5. Messaged Envelope: Persuasion message on envelope

Basic information regarding incentives helps optimize behavior  (e.g., 
Liebman and Luttmer 2011)

●



BENEFIT DISPLAY

• Identical to baseline notice in design 
and content except…

• Headline communicates refund may 
be up to specific amount determined 
by number of dependents [IRS did not 
allow exact benefit amounts]

• Indicated range is $457 for those with 
no dependents, $5,657 for those with 
3 or more dependents, and 
randomized to be either dependent 
specific, or overall, maximum for 1 
dependent ($3,043), and 2 
dependents ($5,028)

• Summary reiterates benefit 
information 

23



COST DISPLAY

• Identical to baseline notice in design 
and content except…

• Headline communicates that 
completing worksheet should take 
less than 60 (or 10) minutes

24



INFORMATIONAL FLYER

• One page sheet containing incentive 
information through a graphical 
display, and text clarifying confusing 
aspects of eligibility and 
requirements

• Graphics generally complicated to 
digest for those of low financial 
literacy

• Flyer accompanies select baseline 
notices

26



Messaged Envelopes

• Treatment envelopes communicate 
that contents contain beneficial and 
important information

• Mail marketing firms estimate that  up 
to 44% of non-personal mail is not 
opened

• Our surveys indicate that 16% of low 
to moderate income filers do not open 
mail from IRS

27
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(C)  PROGRAM STIGMA

THEORY
Stigma may deter participation in means-tested benefit programs (e.g., 
Weisbrod 1970; Moffit 1983; Currie 2006)

Energy use and peer feedback (Costa and Kahn 2010)

●

●

●

INTERVENTIONS

“You may be eligible for a refund. Usually, 4 of 
every 5 eligible people claim their refunds.”

Notice Headline for Intervention 1

“You may be eligible for a refund 
due to all your hard work.”
Notice Headline for Intervention 2

Encourage behavior through social influence (Cialdini et al. 1990)

● Stigma due to either social sanction (social) or threat to identity (personal)
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RANDOMIZATION 

300

100

10

Density of Mailings
(by Zip Code)

• Notice, worksheets, envelopes 
independently randomized 

• Randomization by blocks defined 
by zip code and dependent 
indicator (3,148 blocks)

• Oversampling – Baseline notices 
4x sample; salience, 3x sample; 
complex worksheet, .5x sample

• Balancing checks suggest 
randomization successful

• Mailed mid November 2010;
data collected through May 2011

# of Distributed Notices
(by Zip Code)
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WHAT IS THE COUNTERFACTUAL RESPONSE?
CA Notice Response since July 2010 

(IRS Processing Date)

Pre-Period Response to CP Notices
(since approx July 2010)

Experimental Notices Mailed
(mid-November 2010)

Experimental Period
Response
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SUMMARY OF OVERALL RESPONSE

• Mere receipt of second notice yields 0.22 response (0.14 control condition)

• Language may be a barrier to response

• Simplification raises response from .14 to .23; Information from .23 to .28; 
No beneficial effect of lower stigma

• Effects not driven by denial of claims rate
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Response and Denial by 

Experimental Treatments
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Predicted Response for Benefit and Cost Notices



5 Concluding Remarks

• How to complete a dissertation and be (approximately) happy

1. Know yourself, and put yourself to work

— Do you procrastinate?

— Are you afraid of undirected research?

— Not enough intuition?

— Not enough technicality?

— Work in teams with a classmate



2. Economics is about techniques AND about ideas

— Rule 1. Study the techniques

— Everyone needs a knowledge of:

∗ Modelling skills (decisions, game theory, contracts, behavioral mod-
els)

∗ Econometrics (asymptotics, applied metrics)

∗ (At least) one field (methodology, questions, previous research)



— Rule 2. Think of interesting ideas

— Start from new idea, not from previous papers. Ex.: Mas-Moretti on
Safeway data

— Think of an idea that can fix a broken literature (Levitt). Ex.: Fehr-
Goette on cab drivers

— Connect two literatures which were unconnected. Ex.: Eisensee-
Stromberg on political economy + behavioral

— Rule 3. Explore technique you need for idea

∗ Ideas often come first

∗ It will be much easier to learn technique once you have an inter-
esting problem at hand



3. What are good ideas?

— 1% of  (Glaeser)

— New questions (better) or unknown answers

— Questions you care about and topics you know about (comparative
advantage: List)

— Socially important topics (Akerlof)

— Good research is always useful, even if not policy-relevant



4. Look for occasions to learn:

— Attend seminars (including student lunch talks)

— Attend job market talks

— Do not read too much literature

— Discuss ideas with peers, over lunch, with yourself

— Get started on some data set

— Be curious



5. Above all, do not get discouraged...

— Unproductive periods are a fact of life

— Ideas keep getting better (and economics more fun) with exercise

— Work hard

— Keep up the exercise!
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