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Abstract

Essays on Taxation, Transfers and Consumption Smoothing

by

Arthur-Damon M Jones

Doctor of Philosophy in Economics

University of California, Berkeley

Professor Emmanuel Saez, Chair

In a standard, life-cycle model of consumption and saving, the timing of income is not

important for predicting consumption patterns, holding constant lifetime wealth. However,

in the presence of either credit market imperfections or behavioral biases on the part of

individual agents, the timing of income may indeed a¤ect the consumption. The timing of

income taxes and transfers may therefore have important e¤ects on household welfare as

well. In this manuscript, I present a collection of empirical papers that discuss the timing of

US income taxes and transfers and the resulting e¤ect on the ability to smooth consumption.

I �rst consider the phenomenon of overwithholding, which is prevalent in the US. I

show in four di¤erent settings that inertia plays a signi�cant role in explaining the observed

bias toward overwithholding. Next, I focus on the Advance Earned Income Tax Credit

(EITC), which allows an earlier payment of the EITC. I conduct a �eld experiment designed

to test a number of theories that may explain the low take-up of this option and �nd that
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information is for the most part, not the main driving factor. As a by-product of the �eld

experiment I generate signi�cant gains in 401(k) participation.

Professor Emmanuel Saez
Dissertation Committee Chair
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To Kwame. May you return safely.
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Chapter 1

Introduction

In a standard, life-cycle model of consumption and saving, the timing of income

is not important for predicting consumption patterns, holding constant lifetime wealth.

However, in the presence of either credit market imperfections or behavioral biases on the

part of individual agents, the timing of income may indeed a¤ect the consumption path

and thus welfare. The timing of income taxes and transfers may therefore have important

a¤ects on household welfare as well. In this manuscript, I present a collection of empirical

papers that discuss the timing of US income taxes and transfers and the resulting e¤ect on

the ability to smooth consumption.

In Chapter 2, I explore the prevalence of overwithholding and the role that inertia

may play in explaining this phenomenon. Every year over three-quarters of US taxpayers

receive income tax refunds, indicating tax prepayments above the level of tax liability.

This amounts to a zero interest loan to the government and in some cases may hinder

consumption smoothing. Previous studies have suggested two main explanations for this
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behavior: precautionary behavior in light of tax uncertainty and/or a forced savings motive.

I present evidence on a third explanation: inertia. I �nd that tax �lers only partially adjust

tax prepayments in response to changes in default withholdings or tax liability. Thus, the

initial shock leads to a drift in the refund level. I use four di¤erent settings for identi�cation:

(1) a 1992 change in default federal withholding, (2) a panel study of child dependents and

tax liability, (3) the expansion of the Earned Income Tax Credit (EITC) during the 1990s

and (4) a change in default enrollment rules for the Advance EITC option.

In the �rst two cases, I �nd that individuals o¤set less than 30% of the shock

to the refund level in the �rst year, and less than 60% of this shock after three years. I

also �nd suggestive evidence of asymmetry in tax �lers� responses. There is a stronger

response to a shock that drives the refund below zero than to equivalent shocks that drive

the refund up. In the latter two settings, I shift focus to the EITC-eligible population and

�nd even stronger evidence of inertia. Adjustments in tax prepayments by this group o¤set

no more than 2% of the change in tax liability. In the case of the Advance EITC, I show

that informational interventions have the potential to greatly reduce default e¤ects. In

light of these �ndings, one must take caution when using observational tax return data to

draw inferences about preferences; such an exercise is confounded by the presence of inertia.

From a public �nance perspective, I conclude that given the evidence on inertia, the design

of default withholding rules is no longer a neutral decision made by the social planner, but

rather, may have signi�cant welfare implications, particularly for low-income tax �lers.

In Chapter 3 I present new �ndings regarding the low take-up of the Advance

EITC. The annual frequency of Earned Income Tax Credit (EITC) payments may generate
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signi�cant costs for recipients who face credit constraints throughout the year, especially

given the large share of income that this credit may represent. However, EITC recipients by

and large do not make use of the Advance EITC option, which allows earlier and smoother

payout of the credit. I conduct a �eld experiment within a large-scale retail company in

which a treatment group of stores receives a reduction in the transaction costs associated

with this program. The treatment directly tests whether information, administrative costs,

stigma, procrastination and/or a long-term forced savings motive explain low take-up.

I precisely estimate very small e¤ects on participation, increasing participation

from 0.3% to 1.2%. A subset of treated employees are also encouraged to enroll in the

company provided 401(k) savings plan, in order to test a forced savings hypothesis. As

a result, 401(k) savings increased by 4 percentage points from a base of 46%. However,

there were no additional increases in Advance EITC participation when coupled with the

401(k) treatment, which runs counter to a model of long-term forced savings motives. The

results indicate that uncertainty and short-term forced savings motives remain as potential

explanations. Among the small group of previously enrolled Advance recipients I also

observe signi�cant default e¤ects and much larger information e¤ects: the introduction of

a renewal requirement reduces Advance EITC enrollment by more than 40%, though a

majority of this e¤ect is o¤set by an information intervention.



4

Chapter 2

Inertia and Overwithholding:

Explaining the Prevalence of

Income Tax Refunds

2.1 Overview

Neoclassical economic theory relies heavily on the assumption that decision makers

are fully-optimizing agents. There is growing evidence, however, that the observed behavior

of a substantial share of the population deviates from this assumption in important ways

[see Rabin, 1998; DellaVigna, 2008, for overviews]. Recent studies have suggested that de-

partures from fully optimizing behavior may be particularly important in the �eld of public

�nance, in which the welfare calculations underlying the determination of optimal taxes and

public good provision depend on the correct interpretation of the observed responsiveness
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of individual choices to prices and taxes [Bernheim and Rangel, 2008; Chetty et al., 2008].

This paper presents new evidence on �suboptimal�behavior in the public �nance

domain, based on income tax withholding patterns. Every year approximately 100 million

taxpayers (nearly 80%) receive a tax refund because they have overwithheld taxes in the

previous year. Overwithholding generates $155 billion in annual income tax refunds� or

roughly 7% of adjusted gross income (AGI) [IRS, 2004]. While many over-payers have

relatively high incomes and may view the foregone interest on their tax overpayments as a

trivial loss, a surprising fraction of over-payers have limited (or even zero) tax liability, pay

relatively high interest rates to �nance consumption until their refund arrives and in some

cases pay additional fees to accelerate the delivery of the refund via refund anticipation

loans [Berube et al., 2002a; Elliehausen, 2005].

Previous studies have suggested two main explanations for overwithholding of

income taxes: precautionary behavior in light of uncertain tax liability and asymmetric

penalties [High�ll et al., 1998]; and �forced savings�arising from time-inconsistent prefer-

ences and/or mental accounting. [Thaler, 1994; Neumark, 1995; Fennell, 2006]. I explore

a third potential explanation based on inertia (or incomplete adjustment). Speci�cally, I

consider four situations in which there is a shock to the default level of withholding with

no accompanying change in tax liability, or vice versa. First, I examine the responses of

tax �lers to a 1992 Executive Order that lowered default withholdings levels for a relatively

large group of tax payers. Second, I consider the impacts of a change (either up or down)

in the number of dependent children that a tax payer can claim. I then focus on tax liabil-

ity changes that a¤ect relatively low income families, namely those eligible for the Earned
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Income Tax Credit (EITC). I measure the e¤ect of the dramatic expansions in the EITC on

the withholding behavior of EITC-eligible tax �lers during the 1990s. Finally, I conduct a

�case study�based on administrative data from a large employer that instituted new default

enrollment procedures for the Advance EITC� an option that allows low-income earners to

receive part of the EITC credit during the tax year.

In each of four settings, I present evidence of inertia. That is, a shock to tax

liability or default withholdings is only partially o¤set by adjustments in tax prepayments,

and thus, the subsequent refund level tends to drift in the same direction as the shock. In the

case of the 1992 Executive Order and the panel study of child dependents, prepayments are

adjusted to o¤set less than 30% of the shock within the �rst year and no more than 60% of

the shock after two additional years. When I compare the loss of a child to the gain of a child,

I �nd suggestive evidence of an asymmetric response. Tax �lers are more likely to o¤set

a downward shock that drives the refund below zero than to o¤set an equivalent, upward

shock in the opposite direction. Next, I restrict attention to the EITC-eligible population

and �nd even stronger evidence of inertia. Tax prepayments show no signi�cant reduction

in response to a tripling of EITC levels during the 1990s; i.e. tax �lers adjust for no more

than 2% of the e¤ective decrease in tax liability. Finally, in the context of the Advance

EITC, the introduction of an annual renewal requirement sharply reduces enrollment in the

program. In this last setting, I also �nd that while Advance EITC recipients may be easily

swayed by changes in defaults, they are also very responsive to informational interventions

that encourage re-enrollment.

I begin by exploiting exogenous variation in withholding levels brought about by a
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Presidential Executive Order. In 1992, President George H. Bush reduced the default level

of income tax withholdings for wage earners below a speci�ed income threshold, with the

aims of stimulating the economy [Shapiro and Slemrod, 1995]. Importantly, the level of tax

liability for this group remained constant. Thus, in the absence of a behavioral response,

the policy would result in a reduction in the refund level for treated tax �lers. Using two

alternative methods that essentially compare outcomes before and after the policy across

"treated" and "untreated groups", I �nd that within the �rst year of this new policy, tax

�lers o¤set between 13% and 30% of the mandated change in withholdings. In the three

years following this policy change, withholding changes by tax �lers have o¤set between

27% and 38% of the original shock to the refund level.

I then consider the relationship between the number of child dependents and the

refund level, using a panel of tax returns from the years 1979 to 1990. In an event study

framework, I identify the change in tax liability from the loss or gain of a child. Estimating

the subsequent change in tax prepayments yields another test of the inertia hypothesis. I

�nd that in terms of a dollar-for-dollar response, prepayments o¤set 11% to 30% of the

change in tax liability in the �rst year. Three years following the shock, prepayments have

adjusted to account for 60% of the change in tax liability.

I additionally �nd suggestive evidence of asymmetry in responses when consid-

ering the discrete outcome of receiving a refund. The probability of receiving a refund

sharply changes after one loses or gains a child dependent. The initial change in the refund

probability is similar in magnitude for both cases, but the subsequent reversion to a zero

balance appears more pronounced in the case of a child loss. I �nd that the probability of
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receiving a refund in the current year increases by 40 percentage points in response to a

balance due in the previous year. In contrast, when a tax �ler gains a child and therefore

receives a positive shock towards receiving a refund in a baseline year, there is not a statis-

tically signi�cant response in the following year to reverse the shock. This asymmetry may

generate an upward trend in the refund level over time and helps to explain the observed

steady state bias towards receiving a refund. Note, however, that the initial default level of

withholding is equally as important in generating an overwithholding bias when tax �lers

are inert. However, I cannot directly observe this initial phenomenon in the data.

Next, I turn attention to the population eligible for the EITC� a refundable tax

credit that directly reduces tax liability [see Hotz and Scholz, 2003a, for an overview]. As

compared to the average tax �ler, this group of low-income earners might face a signi�-

cantly higher cost of overwithholding. Overpayments for this group are on average 13% of

income, which, in combination with potential borrowing constraints, may hinder the ability

to smooth consumption. To test for inertia among these tax �lers, I make use of variation

in tax liability generated by the dramatic expansion of the EITC during the 1990s. Us-

ing repeated cross sections of tax return data, I estimate the relationship between expected

EITC amounts and average tax prepayments. I show that di¤erential growth in EITC levels

is a strong predictor of relative refund levels, which suggests that tax prepayments are not

adjusted much in response to this particular reduction in tax liability. For every $1 increase

the EITC, I can rule out a response greater than $0.02 in reduced tax prepayments. Thus,

there is little evidence of o¤setting behavior on the part of tax �lers in this case.

Finally, I complement this evidence on inertia among EITC recipients with admin-
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istrative panel data on Advance EITC participation collected during a prior �eld experiment

[See Chapter 3]. The Advance EITC is an option that allows EITC eligible workers to re-

ceive a portion of their EITC in every paycheck, as opposed to receiving the entire credit as

a "lump sum" at in the end of the tax year. Thus, the decision to make use of this option

is equivalent to lowering tax prepayments. I observe data for a �rm that introduces a new

policy requiring employees to renew Advance EITC payments annually. Consistent with

the preceding results, I �nd that this shift in default enrollment has signi�cant e¤ects on

Advance EITC participation. Ending a policy of automatic, annual renewal permanently

reduces take-up by almost 20%. By contrast, the net e¤ect of this shock on tax prepay-

ments is much smaller than in the previous three cases. This is in part due to e¤orts by

the employer to limit the e¤ects of the deadline. An employer intervention, in the form of

targeted notices highlighting the new deadline, was implemented prior to the �rst renewal

deadline and again following the second deadline. In comparing the two cases, it appears

that (1) in the absence of the informational intervention, the default e¤ects would have

been much more pronounced and (2) these informational e¤orts taken by the employer help

to o¤set a majority of the default e¤ects.

These �ndings have at least two interrelated implications for research in public

�nance and behavioral economics. First, caution must be taken when using the observed

levels of income tax refunds to generate inferences about preferences. For example, the

prevalence of overwithholding has been cited as evidence of time-inconsistent preferences

and/or mental accounting [Neumark, 1995; Thaler, 1994; Fennell, 2006]. In such cases,

having a fraction of disposable income tied up in the withholdings system may generally be



10

desirable. However, we may not be able to safely conclude that individuals use overwith-

holding as a commitment device for forced savings, as the presence of inertia confounds such

an interpretation. This point is similarly made by Barr and Dokko [2007], and I provide

extensive empirical support for this argument, using four independent sources of evidence.

Thus, more work is yet to be done on disentangling the competing hypotheses on overwith-

holding. Alternative sources of data and/or possibly �eld experiments might prove more

e¤ective in executing such a task.

Second, to the extent that defaults drive the behavior of inert tax payers, the

decisions made by a social planner in setting default withholdings no longer have neutral

e¤ects. Similar conclusions have been made in other arenas where default e¤ects have been

detected [Madrian and Shea, 2001; Choi et al., 2003, 2004; Abadie and Gay, 2006; DellaV-

igna and Malmendier, 2006; Johnson et al., 1993; Johnson and Goldstein, 2003]. Default

withholding rules in the US generally predispose individuals toward refunds. In addition, I

provide evidence that tax �lers are only partially responsive to shocks to the refund level

and less so to upward pressure on refunds than to comparable downward pressures. This

combination of factors may result in persistent upward drift in refund levels, as evidenced

by the e¤ects of EITC expansion during the 1990s. As such, it may prove bene�cial for the

social planner to take a more active role in in�uencing refund levels through the design of

default withholding mechanisms. This is especially relevant to tax �lers in the lower tail of

the income distribution, where sizeable refundable credits and a possibly higher incidence

of inertia result in a signi�cant share of income that is overwithheld. This phenomenon may

be purposeful, increasing savings for these tax �lers. On the other hand, given the evidence
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on inertia, it might also be the case that default withholding rules generate ine¢ ciently

high amounts of tax prepayments and result in costly constraints on liquidity throughout

the year.

The remainder of this chapter proceeds as follows. Section 2.2 explains the US

income tax withholding system and reviews previous literature on the subject. Next, I

present an empirical framework for studying inertia in Section 2.3. I then describe the

data used in this study and provide descriptive statistics on overwithholding in Section

2.4. I present empirical results on inertia in Section 2.5, and Section 2.6 concludes with a

discussion.

2.2 Institutional Details And Previous Literature

2.2.1 Institutional Details

In the US, individuals are taxed on income as they receive it, in a so-called "pay-

as-you-earn" system. Throughout the year tax �lers make prepayments either through

withholdings, which are taken out of each paycheck, or through quarterly, estimated pay-

ments to the Internal Revenue Service (IRS), which typically account for non-wage sources

of income. At the end of the year, annual income has been fully realized, and the tax lia-

bility is determined. If tax prepayments are too low, the tax �ler must pay the remaining

balance, with a possible interest penalty. If prepayments are too high, tax �lers receive a

refund, although no interest is earned on the excess tax prepayments. Given the uncertainty

involved, it may prove di¢ cult to exactly equate prepayments to tax liability. Nevertheless,

clear feedback is received every year with the �ling of a tax return, in the form of a refund



12

or balance due. Lower income tax �lers may qualify for refundable credits, which can result

in a negative tax liability. In this case, a refund is received even if tax prepayments are

zero. Notwithstanding, refundable credits may be partially shifted from an end-of-the-year

payment into each paycheck via the Advance EITC option [Committee on Ways and Means,

2004].

In a traditional employment setting, the employer automatically withholds tax pre-

payments for an employee each pay period. Employees determine the withholding amount

using a W-4 form [see IRS, 2008b]. Speci�cally, the W-4 form involves choosing a number

of allowances, which roughly re�ect the anticipated number of exemptions to be claimed on

the tax return. The higher the number of allowances, the lower are the withholdings taken

from the paycheck. The W-4 form provides guidelines for choosing a number of allowances

based on the major factors a¤ecting tax liability: number of dependents, deductions, marital

status and number of jobs. In addition to choosing a number of allowances, tax �lers may

designate an additional dollar amount to be withheld from each paycheck. Withholdings

are then computed by the employer using the employee�s W-4 form, the employee�s level

of earnings and an IRS-provided withholding schedule. A W-4 form can be resubmitted

at any time should tax liability be expected to change but is generally only required at

the onset of employment. In the event that an employee submits an incomplete W-4 or no

W-4, the employer is required to choose zero allowances, resulting in the maximum level of

withholdings [IRS, 2008a]. This default rule may help explain why prepayments are initially

set high. The evidence I present below on inertia and asymmetric adjustment may help to

explain why prepayments tend to remain high overtime.
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2.2.2 Previous Literature

A standard explanation frames overwithholding as a precautionary measure taken

in the face of uncertain tax liability [High�ll et al., 1998]. The precautionary motive

to overwithhold, however, will be o¤set by the need to bu¤er against shocks that may

occur prior to the refunding of overpayments [Andreoni, 1992]. Other researchers argue

that overwithholding is evidence of a forced savings motive [Neumark, 1995; Thaler, 1994;

Fennell, 2006]. Thaler and Sunstein [2008] explain this forced savings motive in terms of

mental accounting:

Although taxpayers could adjust their withholding rates to reduce the size
of their refund, and in principle could earn interest on these funds throughout
the year, many prefer to get the refund as a way of being forced to save. When
the refund comes, it feels like a windfall. pgs. 48-49

In this case, individuals prefer to receive large refund payments in exchange for

small deductions in the paycheck because the marginal propensity to save out of the former

is higher. A similar rationale for the forced savings hypothesis relies on impatience and,

in particular, time-inconsistent preferences. Recent work makes use of Laibson�s model

[1997] in which quasi-hyperbolic discount factors lead sophisticated individuals to demand

commitment devices [Fennell, 2006; Barr and Dokko, 2007].

There is a small body of research, mainly within the accounting literature, aimed

at testing the possible theories of overwithholding. These studies largely rely on survey

evidence [Bobek et al., 2007] or hypothetical, laboratory experiments [Ayers et al., 1999].

The former �nds that tax payers are partially motivated by all of the above explanations

of overwithholding. The latter �nds evidence in support of a forced savings model and also

�nds e¤ects of uncertainty in increasing withholding. Christian et al. [1994] analyze tax
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return data and �nd some evidence in support of a transactions costs explanation. Barr

and Dokko [2007] use original survey data to disentangle the possible explanations. They

argue in favor of a forced savings motive, citing the correlation of a stated overwithholding

preference and certain types of portfolio allocations that may be correlated with time-

inconsistent preferences.

In addition to models of purposeful overwithholding, individuals may simply ex-

hibit inertia in the presence of defaults that are biased toward a refund [Barr and Dokko,

2007]. There is an emerging literature that presents inertia as a signi�cant determinant of

observed behavior. The leading work in this area is due to Madrian and Shea [2001], who

�nd that the inertia plays a crucial role in characterizing 401(k) savings behavior. Sub-

sequent work has found these results to be highly robust [Choi et al., 2004] and further

demonstrates that in such cases care must be taken in the design of institutional defaults

[Choi et al., 2003]. Additional evidence of default e¤ects are found in the choice of car

insurance [Johnson et al., 1993], organ donation [Johnson and Goldstein, 2003; Abadie and

Gay, 2006] and health club membership [DellaVigna and Malmendier, 2006].

Evidence from the �eld of public �nance indicates that individuals exhibit smaller

than expected responses to kinks in income tax schedules [Saez, 2002] and commodity taxes

that are included in the price of a good [Chetty et al., 2008]. With respect to income

tax withholding, Shapiro and Slemrod [1995] �nd that a majority of survey respondents

report that they will not readjust withholdings following a government mandated decrease

in withholdings in 1992. Feldman [2008] uses this 1992 change in default withholdings as an

instrument in identifying the e¤ect of the timing of income on IRA savings. A key identifying
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assumption is that individuals do not undo the 1992 change in defaults, or rather, that tax

�lers are substantially inert. She shows evidence that withholdings do drift with the change

in defaults. I complement her �ndings by decomposing this change into a mechanical e¤ect

and behavioral response and comparing the relative magnitude of the two.

2.3 An Empirical Model of Withholding

2.3.1 General Framework

I will now motivate the empirical analysis with the following simple model of

income tax refunds. Consider the refund level:

R (A;E;Z) = P (A;E;Z)� L (A;E;Z) ;

where R (�), P (�) and L (�) are the refund, tax prepayment, and tax liability level respec-

tively. There are two endogenous determinants of prepayments and liabilities, A and E.

These can be thought of as the number of allowances and earnings. Finally, there is an

exogenous policy parameter Z, which may represent some feature of the tax code. Now

consider the change in the refund level given a change in the policy parameter Z:

@R

@Z
=

�
@P

@A
� @L

@A

�
� @A
@Z

+

�
@P

@E
� @L

@E

�
� @E
@Z| {z }

behavioral response

+

�
@P

@Z
� @L

@Z

�
| {z }
mechanical e¤ect

, (2.1)
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where the �rst two terms on the right-hand side constitute a behavioral response by the tax

payer and the third term, the mechanical e¤ect, represents the direct e¤ect of the policy

change. I make the following simplifying assumptions, which are relevant to the types of

policy changes that I consider:

Assumption 1 Allowances do not a¤ect tax liability:

@L

@A
= 0

Assumption 2 Changes in tax liability and tax prepayments brought about by an earnings

response are o¤setting:

@P

@E
=
@L

@E

Assumption 3 The policy change either only a¤ects tax prepayments or only e¤ects tax

liability:

either
@P

@Z
= 0 or

@L

@Z
= 0

The �rst assumption describes the nature of allowances. Adjusting the number of

allowances only a¤ects withholdings. The second assumption captures the nature of auto-

matic withholdings. If earnings change, withholdings from the paycheck are automatically

adjusted in much the same way as tax liability via tax withholding schedules. The mar-

ginal withholding rate is (approximately) the same as the marginal tax rate.1 The �nal

assumption describes a feature of the policy changes under consideration. In each case,

either the default withholding level changes with no accompanying change in tax liability,
1This assumption may not hold for all tax �lers, especially those married �ling jointly. In some of the

analysis I estimate prepayment adjustments separately for single and married tax �lers.
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or vice versa. Using these assumptions, the change in refund level simpli�es to:

@R

@Z
=
@P

@A
� @A
@Z| {z }

4PB

+
@P

@Z|{z}
4PM

(2.2)

when the policy a¤ects default withholdings, or

@R

@Z
=
@P

@A
� @A
@Z| {z }

4PB

� @L

@Z|{z}
4LM

(2.3)

when the policy a¤ects tax liability. Here again, the changes are decomposed into the

behavioral response via tax prepayments, 4PB, and the mechanical e¤ects on prepayments

and liabilities, 4PM and 4LM respectively. In measuring the tax �ler�s response to the

policy change, consider the following two extreme cases:

Case 1 (Full Adjustment) under full adjustment the agent adjusts prepayments to

fully o¤set the policy change:

@R

@Z
= 0;

and thus equations (2.2) and (2.3) can be rearranged as follows to de�ne the adjustment

rate, �, i.e. the ratio of the behavioral response to the mechanical e¤ect:

�P = �4PB4PM
= 1

�L =
4PB
4LM

= 1: (2.4)
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Case 2 (Full Inertia) under full inertia the agent does not o¤set the policy change at

all:

@A

@Z
= 0;

and thus the above adjustment rates become:

�P = �L = 0: (2.5)

In practice, I estimate these adjustment rates by regressing an observed change

in tax prepayment level on the expected mechanical change in prepayments or liabilities.

Variation in the mechanical change is brought about by some policy change or other shock

to the refund level, Z. Though the details of the context will change slightly, I generally

use the following speci�cation:

4PB = ��P � 4PM (Z) + x� + " (2.6)

when the policy e¤ects prepayments and

4PB = �L � 4LM (Z) + x� + " (2.7)

when the policy e¤ects tax liability. The vector x includes a group of control variables.

The key identifying assumption is that the policy variable, Z, does not directly a¤ect the

underlying target refund level, and thus only a¤ects tax prepayments via a change in default

prepayments or tax liability. A model of full adjustment predicts that the coe¢ cient on
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the mechanical change, �, should have a value of 1. Alternatively, a model of full inertia

predicts � = 0.

2.3.2 Speci�c Applications

I use the preceding framework to estimate an adjustment rate, �, in four di¤erent

settings. In each case, there is a unique shock that a¤ects the expected refund level. I

subsequently observe the taxpayer�s response to this event. In the subsections below, I

outline the key features of the di¤erent sources of identi�cation.

In two cases, the 1992 change in default withholdings and the Advance EITC case

study, there is a change in default withholdings while holding liability constant. In the other

two cases, the panel study of child dependents and the 1990s EITC expansion, tax liability

changes without a compensating adjustment of default withholdings. In each case, I use a

di¤erent econometric approach. I relate each of these approaches to the general empirical

framework described above. I also highlight two other signi�cant di¤erences across the four

events: the relative salience of each shock and the direction (up or down) in which the shock

sends the refund level.

1992 Change in Default Withholdings

In his 1992 State of the Union Address, President George H. Bush announced

a decrease in default withholdings aimed at stimulating a sluggish economy [Shapiro and

Slemrod, 1995]. New withholdings tables were issued in February of that year and employers

were instructed to incorporate the new tables as soon as possible [IRS, 1992]. The typical

reduction in annual withholdings was $187 and $423 for single and married wage earners with
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taxable wages below $64,000 and $110,000 respectively.2 Figure 2.5 depicts the nature of

the change in withholdings. Importantly, there was no concurrent reduction in tax liability.

Within the framework presented in Section 2.3, Z corresponds to the default withholding

rules. There is no change in tax liability due to the policy change, @L=@Z = 0, and thus I

am estimating the adjustment rate �P . The mechanism, A, by which individuals o¤set the

policy is submitting a new W-4 with a lower number of allowances to raise withholdings.

They may also o¤set the change by increasing estimated payments.

As a �rst pass at estimating the presence of inertia among those a¤ected by this

policy, I conduct a simple di¤erence-in-di¤erence (DD) analysis. First, data are grouped

into cells based on year and marital status. The cells are further divided into two groups

based on wage and salary income. One group has enough wage and salary income to be

a¤ected by the change in withholding tables, while the other does not. These cuto¤s are

$3,007 and $7,364 for single and married �lers respectively. Those with wages below the

cuto¤s might possibly have other sources of income, such as self-employment income or

investment income. The data are then split by adjusted gross income (AGI) into intervals

of $10,000. Finally, cells of single and married �lers with AGI above $70,000 and $110,000

respectively were dropped, as tax �lers in these groups were generally not subject to the

change in withholdings. This procedure resulted in 36 cells per year. All variables were

then averaged at the cell level using sample weights.

The net e¤ect of the policy change on prepayments is 4P = (4PM +4PB). That

is, the total change in prepayments is the sum of the mechanical and behavioral components.

2These amounts are presented in terms of year 2000 dollars.
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I can estimate this net e¤ect using cell averages in the following regression:

�Pgt = �g + �t +4P � Tgt + � �Xgt + "gt; (2.8)

where �Pgt denotes average tax prepayments in the form of either withholdings or estimated

payments, �g and �t are cell and year �xed e¤ects and �Xgt is a vector of average tax liability

and EITC credits. The variable Tgt is a treatment indicator that equals 1 if both the cell

year is after the policy change and the cell wages are within the eligible range to be a¤ected

by the executive order. This regression is run for groups of two years, comparing 1991

outcomes to those in each of the years 1992, 1993, and 1994. In addition, outcomes in

1991 are compared to those in 1990 in a "placebo" regression. Robust standard errors and

standard errors clustered at the cell level are calculated. This method does not allow me to

separately identify the mechanical and behavioral e¤ects. However, I can approximate �P

using the following identity:

�P =
4PM �4P
4PM

(2.9)

As stipulated in the executive order, I can plug in a mechanical e¤ect, 4PM , of $187 and

$423 for single and married tax �lers respectively.

I can go a step further by using information on the relationship between with-

holdings, wages and allowances to arrive at an alternative measure of �P . This alternative

method of estimating the mechanical e¤ects, behavioral responses and adjustment rates
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requires the following three components:

P0
�
Ai0; E

i
�
: baseline withholdings prior to the policy change

P1
�
Ai0; E

i
�
: withholdings following the policy change given no change in allowances

P1
�
Ai1; E

i
�
: withholdings after the policy change and change in allowances.

where withholdings, P (�), are a function of allowances, Ai, and wage earnings, Ei, as

described in IRS withholding tables. The 0 and 1 subscripts denote pre- and post- policy

variables respectively, for the ith individual in 1992. I observe post-policy withholdings

and earnings, and thus can infer the distribution of post-policy allowances. However, I do

not observe pre-policy 1992 withholdings and thus cannot make direct inferences regarding

pre-policy allowances, Ai0. Therefore, I make the following assumption:

Assumption 4 In the absence of the policy change, the distribution of allowances would

have remained constant between 1991 and 1992:

F0 (A0)jt=91 = F0 (A0)jt=92

Using data from 1991, I estimate the distribution of allowances in 1991 and use this

as a proxy for the pre-policy distribution of allowances in 1992. I similarly use data from

1992 to estimate the distribution of post-policy allowances in 1992, arriving at estimates

of the conditional distributions, F̂0 (A0jX) and F̂1 (A1jX), where X is a vector containing

income group and marital status. Additional details regarding the estimation of these

distributions are provided in an appendix below. Using these conditional distributions, I
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estimate withholdings as follows:

P̂ i0
�
Ai0; E

i
�
=

Z
P0
�
a;Ei

�
dF̂0

�
ajXi

�
P̂ i1
�
Ai0; E

i
�
=

Z
P1
�
a;Ei

�
dF̂0

�
ajXi

�
P̂ i1
�
Ai1; E

i
�
=

Z
P1
�
a;Ei

�
dF̂1

�
ajXi

�
:

For a given individual, then, the mechanical e¤ect and behavioral response are de�ned as

follows:

4P iM = P̂ i1
�
Ai0; E

i
�
� P̂ i0

�
Ai0; E

i
�

(2.10)

4P iB = P̂ i1
�
Ai1; E

i
�
� P̂ i1

�
Ai0; E

i
�
: (2.11)

Finally, I use the estimated mechanical e¤ects and behavioral responses in the following

regression:

4P iB = ��P � 4P iM + xi� + "i; (2.12)

where x is a control variable measuring the level of tax liability. Standard errors for the

regressions are clustered at the income-by-eligibility-by-marital status level.

Tax payers are made aware of the 1992 policy change through two main avenues.

First, individuals receive a higher after-tax paycheck every pay period once the employer

implements the change in withholdings tables. Shapiro and Slemrod [1995] �nd that about

one-third of survey respondents noticed a reduction in withholdings a month after the policy

took e¤ect. Second, when the tax return is �led, the tax �ler should receive a lower refund or
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owe a higher balance than is usual. In addition to direct feedback, employers were instructed

to notify their employees of the change in withholdings, and also to instruct them on how

to o¤set the reduction in withholdings. The new Employer�s Tax Guide reads, "If some of

your employees do not want their withholding changed, they should complete new Forms

W-4" [IRS, 1992]. In comparison to the other shocks that I analyze, this policy change

generates downward pressure on the refund level. In the absence of adjustment, the tax

�ler will be more likely to owe a balance at the end of the year.

Panel Study of Child Dependents

One source of change in tax liability is the number of children under the care

of the taxpayer. Adding a child increases the number of exemptions that a taxpayer can

claim, reducing taxable income. In addition, tax credits such as the EITC become available

for households within certain income ranges. Thus, when one either loses or gains a child

dependent, tax liability will rise or fall in a predictable manner. Returning to the general

empirical framework, the so-called policy variable, Z, is now number of children dependents.

Again, there is a change in tax liability via the number of exemptions claimed, but automatic

withholding from wages does not adjust unless a new W-4 form is �led. I will use Two Stage

Least Squares (2SLS) to isolate this variation that is driven by a change in dependents.

Thus, we have a case where @P=@Z = 0, �L = 1 under full adjustment and �L = 0 under

full inertia.

To examine this phenomenon I use panel data on tax returns spanning 1979 to

1990. I perform an event study of the loss or gain of a child dependent. In the ideal case,

the individual would be exogenously endowed with an additional child. In reality, the loss
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or gain of a child is an endogenous event. Nevertheless, if individuals are not able to fully

anticipate the change in tax liability brought about by the change in dependents, then the

outcome of the �rst tax return �led following the change may serve as a partial "shock."

Alternatively, within a give year a signi�cant share of tax prepayments may have already

been determined prior to the loss or gain of a child. In this case, tax liability changes with

the number of dependents, but the earlier tax prepayments are �xed.

I estimate the adjustment rate along two margins: a continuous response and a

discrete response. I de�ne the continuous adjustment as the level change in tax prepayments

relative to a level change in tax liability, or, a dollar-for-dollar adjustment. I de�ne the

discrete adjustment as the change in the probability of receiving a refund in the current

period in response to a change in the probability of owing a balance due in a prior period. I

�rst estimate the adjustment rate along the continuous margin from the following structural

equation using 2SLS:

prepaymentist = �i + �s + �t + �
cont
L � liabilityist + �Xist + "ist: (2.13)

The �rst stage and reduced form regressions are as follows:

liabilityist = ~�i + ~�s + ~�t +

3X
k=1

4LkM � Loss=Gaini;t�k + ~�Xist + ~"ist (2.14)

prepaymentist = ��i + ��s + ��t +

3X
k=1

4P kB � Loss=Gaini;t�k + ��Xit + �"ist; (2.15)
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where �i, �s and �t are individual, state and time �xed e¤ects. The control variables

Xit include a cubic in AGI, marital status and an indicator for age above 65 years. The

Loss=Gaini;t�k are a set of dummy variables indicating that at time t a change in dependents

has taken place k periods in the past. Parameters are estimated separately for losses and

gains of dependents. The coe¢ cients4LkM and4P kB in equations (2.14) and (2.15) measure

the mechanical e¤ect on tax liability and behavioral response of tax prepayments associated

with a change in dependents k periods ago. The parameter �contL measures the response of

tax prepayments to changes in tax liability using the variation in liability generated by the

loss or gain of a child dependent. These regressions estimate the dollar-for-dollar response

of tax prepayments to tax liability changes, and thus the superscript signi�es a response

along the continuous margin.

Alternatively, individuals may be more responsive to discrete changes in the state

of receiving a refund. Following the loss of a dependent, an unexpected balance due may

cause a tax �ler to take extra measures to avoid owing the next time taxes are �led. Likewise,

an unexpected refund caused by a gain in dependents may compel the tax �ler to adjust

back toward a balance due in the following year. Thus, I use the following, slightly di¤erent,

2SLS model:

refundist = �i + �s + �t + �
disc
L � oweis;t�j + �Xist + �it (2.16)

with the accompanying �rst stage and reduced form regressions:
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oweis;t�j = ~�i + ~�s + ~�t +
4X
k=2

4OkM � Loss=Gaini;t�k + ~�Xist + ~�it (2.17)

refundist = ��i + ��s + ��t +

4X
k=2

4RkB � Loss=Gaini;t�k + ��Xist + ��it; (2.18)

where refundist is an indicator variable for receiving a refund and oweis;t�j is an indicator

variable for having owed a balance j periods ago for individual i in state s at time t. The

other control variables remain the same as in Equations (2.13) to (2.15). The parameter

4OkM may now be regarded as the mechanical e¤ect of experiencing a change in child

dependents k periods ago on the probability of owing a balance due j periods ago. Likewise,

the parameter 4RkB now measures the behavioral response in terms of the change in the

probability of receiving a refund in period t given a change in dependents happened k

periods ago. It follows that the coe¢ cient �discL measures the discrete response of the

refund probability in period t to the lagged realization of owing a balance due j periods

ago. For these regressions, if the number of child dependents changed in period t� k, then

j = k � 1.

The 2SLS method used to obtain the discrete margin response relies on a very

particular type of variation in the probability of owing. Since there is an individual �xed

e¤ect, I am comparing changes within tax �lers over time. In addition, if the e¤ect of a

change in dependents is monotonic, then I am estimating a local average treatment e¤ect

[Imbens and Angrist, 1994]. I am identifying the response of those individuals who would

not have otherwise undergone a change in refund/balance due status had their not been
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a change in the number of dependents k periods ago: the so-called "compliers." In other

words, I am identi�ed o¤ of downward shocks that drive a refund below zero into a balance

due or upward shocks that generate a transition from a balance due to a refund received.

For example, consider an individual who has lost a dependent two years ago in

year 0. I observe three outcomes for this individual, whether a refund was received in year

0, year 1 and year 2. Since I am controlling for a �xed e¤ect, the structural Equation

(2.16) compares the change in refund probability from year 1 to year 2, given a rise in

the probability of owing a balance from year 0 to year 1.3 Furthermore, the �rst stage

regression isolates the change in the probability of owing in year 1 due to the reduction in

dependents from year 0 to year 1. By assuming monotonicity in the e¤ect of a loss or gain

of a dependent, I estimate this individual�s response if she is a complier. That is, her year

0 tax return resulted in a refund, and her year 1 tax return would have similarly resulted

in a refund had she not lost a dependent between year 0 and year 1. I then compare the

change in her refund probability from year 1 to year 2 against a counterfactual case in which

she does not lose a dependent and thus receives a refund in period 1. I repeat this type of

exercise for individuals three and four years following the change in a dependent, allowing

for a lagged balance due of up to three years.

Following a change in the number of child dependents, tax �lers receive direct

feedback on the change in tax liability when the tax return is �led. The loss or gain of a

child will result in a lower or higher refund level. In addition, if a new W-4 form is �led

for any reason, the tax payer is explicitly directed to take into account any changes in

3Equivalently, I am measuring the response to a decrease in the probability of receiving a refund from
year 0 to year 1, since oweist = �refundist. Using owe as the independent variable in (2.16) allows the sign
of �discL to be the same as �contL .
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the number of children that are claimed [IRS, 2008b]. Within this context, I can directly

compare the e¤ect of being pushed toward a refund or toward owing a balance on subsequent

prepayments and refund probabilities. The former case is associated with the gain of a

dependent, while the latter is associated with the loss of a dependent.

1990s Earned Income Tax Credit (EITC) Expansion

Introduced in 1975, the EITC is a tax credit available to low income, working

households. The earning subsidy may constitute as much as 40% of income, with a maximum

bene�t of $4,824 in 2008. The maximum earnings thresholds for the credit are $38,646 for

single �lers with two or more children, $33,995 for single �lers with one child and $12,880

for single �lers with no children. For married couples, the earnings threshold is relaxed by

an additional $3,000. The credit is refundable, meaning once it has reduced tax liabilities

to zero, the remaining credit is paid out as a transfer [see Hotz and Scholz, 2003a, for

an overview]. The maximum EITC amount nearly tripled during the 1990s, growing from

$1,255 in 1990 to $3,888 in 2000 [Committee on Ways and Means, 2004]. For eligible

households, this created a signi�cant downward trend in tax liability over the same period.

However, IRS withholding tables do not account for EITC eligibility, and the W-4 form used

to determine withholdings makes no explicit mention of the need to adjust withholdings in

expectation of an EITC refund.

Thus, in terms of the general framework for inertia, the policy variable, Z, is now

the level of the EITC for eligible tax �lers. In this case, there is a change in tax liability

but no accompanying change in withholding defaults: @P=@Z = 0. Under full adjustment,

the predicted adjustment rate is �L = 1, while under full inertia �L = 0. Finally, the
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mechanism, A, for o¤setting the policy is again the lowering of withholdings through the

W-4 form or the lowering of estimated payments. Individuals may also sign up for Advance

EITC payments in order to o¤set the change in tax liability. I discuss this option in the

next section.

To estimate the e¤ect of the EITC on prepayments, I make use of repeated cross

sections of tax return data from the 1990s. First, I restrict the analysis to tax �lers with

non-zero prepayments. This avoids a bias toward inertia that would stem from including

individuals who have no means of further lowering prepayments. I group observations

annually into four categories. The �rst group is ineligible for the EITC. The next three

groups are EITC-eligible tax �lers with zero, one or two or more children. In order to

account for changes in group composition that occur due to changes in EITC eligibility,

income variables are adjusted to 2000 levels and EITC eligibility is based on year 2000

criteria. Eligibility is determined using the tax �ler information and the National Bureau

of Economic Research (NBER) Internet TAXSIM model.4 Next, I calculate group-by-year

averages and conduct the following regressions:

P gt = �g + �t � �L � EITCgt + � �Xgt + "gt; (2.19)

where g indexes the four groups, t is a year index, the ��s are group and year �xed e¤ects and

�Xgt is a vector of average observable controls including a cubic in income, tax liability, and

other refundable credits. The outcome, �Pgt, measures average tax prepayments for group g

in year t. Finally, there is a negative sign in front of �L since @liability=@EITC = �1.
4For more on the TAXSIM model see Feenberg and Coutts [1993] or visit the NBER website at http:

//www.nber.org/~taxsim/.

http://www.nber.org/~taxsim/
http://www.nber.org/~taxsim/
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In terms of salience, the frequency of feedback provided by the EITC is generally

at the annual level. Over time, eligible households are presented with larger and larger

refunds. Further signals of EITC expansion may result from the marketing and outreach

e¤orts of tax preparers, both free and commercial, who encourage eligible households to �le

a tax return and claim the EITC. An understanding of the connection between the EITC

and tax liability, however, may be more elusive for EITC recipients. For example, EITC

recipients generally do not bunch at kink points in the EITC schedule, though bunching

is expected of agents who fully internalize the e¤ect of the EITC on after-tax wage rates

[Saez, 2002]. As compared to the other cases under consideration, the EITC expansion

drives eligible tax �lers toward receiving a larger refund in the absence of any behavioral

response.

Change in Advance EITC Enrollment Defaults

The Advance EITC is an option that allows EITC eligible workers to receive a

portion of their refundable credit earlier in each paycheck, as opposed to a one time payment

at the end of the tax year. In e¤ect, this option gives tax �lers another method by which

withholdings may be reduced and even allows for withholdings to be reduced below zero.

The program requires employees to �ll out a W-5 form indicating that they expect to receive

the EITC. Though this option has been available since 1979, participation in the program

is very low. It is estimated that between 0.5% and 3% of eligible workers make use of the

Advance EITC [See Chapter 3]. One distinctive feature of this program is that individuals

must renew Advance EITC payments every year. Here, the policy variable, Z, is Advance

EITC participation, which automatically ends at the renewal deadline if no action is taken.
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In this case, tax prepayments are a¤ected, but tax liability does not change for tax �lers:

@L=@Z = 0. We expect �p = 1 under the case of full adjustment and �P = 0 under full

inertia. The primary method by which individuals o¤set the policy, A, is to re-enroll in the

Advance option. Alternatively, individuals may lower withholdings through allowances or

lower estimated payments.

Using administrative panel data from a previous �eld experiment, [See Chapter

3], I observe how this requirement a¤ects Advance EITC participation within a large, retail

�rm. Previously, advance payments were automatically renewed each year within the �rm.

However, upon realizing that this was not in compliance with IRS tax code, the �rm switched

regimes, shifting the burden of renewal onto employees. I am able to track Advance EITC

payments during this change in regime and observe the e¤ect of the �rst two renewal

deadlines. The mechanical e¤ect of the policy is a reduction in Advance payments to

zero and the behavioral response is measured by the re-enrollment of employees into the

Advance program. Comparing Advance payments before and after the deadlines will yield

an estimate of the adjustment rate, �p.

As with the 1992 change in withholdings, the e¤ect of ending Advance payments

will immediately be re�ected in a change in after-tax pay. A larger income tax refund

will provide additional feedback. In the case of this particular �rm, the change in default

withholdings has additional salience above and beyond the previous three cases. The �rm is

particularly committed to notifying the employees of the new renewal policy. Thus, notices

regarding one�s impending removal are sent out to all enrolled employees prior to the �rst

deadline. A similar advance notice is not given at the second deadline, but e¤orts are taken



33

after the deadline to encourage those who had been removed to re-enroll. As was the case

with the EITC expansion, the e¤ect of not renewing at the deadline is a larger expected

refund.

2.4 Data Description

2.4.1 Data Overview

The primary data used in this analysis come from the IRS Statistics of Income

(SOI) Division. For almost every year since 1960, the IRS has released a public-use sample

of income tax returns. Sample sizes range from 80,000 to 150,000. In addition to selected

cross sections of the IRS public-use �le, I use a panel of tax returns from the same source.

The IRS tax panel follows a subset of tax �lers from 1979 to 1990. This unbalanced, longitu-

dinal data set contains about 45,000 observations for the �rst thee years, and then between

10,000 and 20,000 observations in each year thereafter. The data contain detailed informa-

tion on sources of income, and include most of the information provided on the IRS 1040 tax

return. Most importantly, the data include tax prepayments, disaggregated into withhold-

ings from wages and estimated tax payments, tax liability and the level of refund/balance

due. Demographic information is limited to marital status, number of children, other de-

pendents and an indicator for age equal to or above 65 years. For the additional analysis of

the Advance EITC, I use administrative panel data collected from a �eld experiment [See

Chapter 3]. Within a �rm of about 80,000 employees, I observe all employees who receive

Advance EITC payments from February 2006 until September 2008. Enrollment peaks at

about 400. The data include the weekly Advance payment amount and other information
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about the retail location in which the employee works.

2.4.2 Descriptive Statistics

In order to provide a brief overview of the overwithholding phenomenon, I provide

summary statistics for tax �lers in 2004 in Column (4) of Table 2.1. In addition to adjusted

gross income (AGI), there are various measures of overwithholding. On average, individuals

receive a refund of $1,000 and make prepayments that are 3 times as large as their tax

liability. These refunds comprise 7% of AGI for the average tax �ler. Finally, the share of

tax �lers receiving a refund is just below 80%. Figure 2.1 depicts a skewed right distribution

of refunds that visually reinforces the summary statistics. One may notice the mass of �lers

at a zero balance. This is mainly comprised of individuals with both zero tax liability and

zero tax prepayments.5

Further visual evidence reveals three signi�cant patterns of overwithholding. First,

Figure 2.2 shows that overwithholding is prevalent among even the highest income groups.

For each interval of 5 percentiles there is a box plot of the ratio of the income tax refund to

AGI. Though overwithholding is concentrated among low income tax �lers, the median ratio

is above 1 for almost all of the quantiles. Second, withholding defaults may a¤ect behavior

signi�cantly. Figure 2.3 presents the actual distribution of allowances along side a counter-

factual distribution of allowance. The former is estimated using wage and withholding data

to impute the number of allowances taken on the W-4 form.6 The latter uses demographic

information from the tax return to calculate the total number of allowances to which the
5This discontinuity in the distribution at a zero balance may also be evidence of tax evasion.
6See the appendix below for further details on this estimation procedure.
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individual is actually entitled. As can be seen, individuals are claiming less that the total

number of allowances to which they are entitled and are also clustered at zero allowances,

which is the default level set for workers by employers. Finally, we see in Figure 2.4 that

refunds are persistent. Here I use the 1979 -1990 panel of tax �lers, calculate the share of

time that a refund is received for each individual and plot the distribution of this statistic.

Contrary to the idea that individuals may �uctuate between under- and overwithholding,

nearly half of all tax �lers always receive a refund.

2.5 Results

2.5.1 1992 Change in Default Withholdings

I begin with evidence of inertia following a change in default federal withholdings

in 1992. For this analysis, I use repeated cross section data from the IRS SOI public use

samples. Table 2.1, Column (1) provides descriptive statistics on the sample used. In terms

of income and refund propensity, this sample, which represents about half of the entire

tax �ler population, falls somewhere between the general population of tax �lers and the

EITC speci�c population. Figure 2.5 demonstrates the nature of the policy change under

consideration. Between 1991 and 1992, the default withholding levels reduced for speci�c

ranges of wage earnings.

Figure 2.6 plots refund levels for married tax �lers from 1980 to 2000. The sample

is restricted to tax �lers with AGI below $110,000 (in year 2000 dollars), which is roughly

the maximum income for which default withholdings changed in 1992. The sample is further

split by composition of income. The �rst group, "wage earners," has wage and salary income
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above $7,364 and thus is subject to the withholding change. The second group, "non-wage

earners," has wage and salary income below this threshold and is therefore not subject to the

change in default withholdings. Non-wage earners may have other sources of income, such

as self-employment, interest or dividend income. In Figure 2.6, I refer to the two groups as

the "treatment" and "control." The vertical lines in the Figure denote the period over which

default withholdings were reduced. Looking at the left-hand panel of the Figure, we see a

noticeable decline in refunds for wage earners during the policy change. The same is not

true for non-wage earners. The di¤erence in composition of income may be correlated with

signi�cant, unobservable di¤erences between the two groups. Indeed, the level of refund is

higher for the wage earners. Nonetheless, we see in the right-hand side of the graph that

refund trends for the two groups appear to be similar one year prior to the policy change.

As an initial step toward estimating an adjustment rate, I compare withholdings

before and after the policy and also between the "treatment" and "control" tax �lers using

a di¤erence-in-di¤erence (DD) estimator. I restrict the sample in a manner similar to

that used in Figure 2.6 and also include single tax �lers. In addition, I group the tax �lers

annually by income ranges of $10,000. The grouped data are then used to estimate Equation

(2.8). Column (1) of Table 2.2 reports the estimates for the full sample, and separately for

single and married �lers. The average decrease in withholdings is $255. The net e¤ect,

4P, for single and married �lers are on the same order of policy change, $157 and $369

respectively. Recall that the executive order called for a typical decrease, or mechanical

e¤ect 4P , of $187 for single �lers and $423 for married �lers. Using the identity in (2.9),

this implies an �P of .16 and .13 respectively. I also conduct three "placebo" experiments in



37

Columns (2) through (4) of Table 2.2. Column (2) indicates that there are not comparable

changes in withholdings between 1990 and 1991. Also, there were no signi�cant changes

over this period in estimated payments, which are not e¤ected by the executive order. Thus,

it appears that the drop in withholdings is due to the change in defaults in 1992. In Table

2.3, I conduct the DD estimate between 1991 and each of the years 1992 through 1994. We

see that the e¤ect declines slowly over time, but is still statistically signi�cant three years

out, with an implied �P of .38 and .27 for single and married �lers respectively.

I now turn to estimating the adjustment rate, �P , while explicitly incorporating the

main mechanism by which tax �lers o¤set the policy: withholding allowances. Recall that in

order to carry out this estimation I need three components: the level of withholdings without

the change in defaults, withholdings with the change in defaults but without a behavioral

response and withholdings after both a mechanical e¤ect and a behavioral response. In

order to estimate the �rst two objects, I need to know the counterfactual distribution of

allowances for 1992 in the absence of the policy change. I estimate this using the distribution

of allowances from 1991.7 Figure 2.7 lends credence to this method. The graph shows the

estimated distribution of allowances from 1990 to 1993, using the same methods as in

Figure 2.3. First, we see that the distribution is relatively stable between 1990 and 1991,

suggesting that in the absence of a policy change, the distribution of allowances would have

remained constant from 1991 to 1992. We also see that the distribution shifts in 1992 in the

direction toward lower allowances and thus higher withholdings, which would be expected of

individuals attempting to o¤set the policy change. This is evidence of a behavioral response.

In Table 2.4, I estimate the fraction by which this behavioral response o¤sets the

7See the appendix below for further details on this estimation procedure.
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mechanical e¤ect of the policy shock. The sample is again restricted to individuals within the

range of a¤ected wages. Using Equation (2.10), I estimate an average mechanical decrease

in withholdings of $237, with conditional averages of $180 and $392 for single and married

�lers respectively. In contrast, I estimate an average behavioral response of only $60 in

additional withholdings using Equation (2.11). Estimating Equation (2.8), this translates

into an estimate of .30 for �P . Tax �lers appear to only o¤set 30% of the decrease in

withholdings during the �rst year of the policy change.

2.5.2 Panel Study of Child Dependents

I further explore inertia by estimating the e¤ect of child dependents on tax liability

and tax prepayments. I employ an event study framework using a panel of tax �lers taken

from the IRS SOI public use sample. In Column (2) of Table 2.1, we see that compared

to the other cases that I consider, this sample is the most representative of entire tax �ling

population, covering the widest range of incomes. The data are essentially trimmed of

the top 1% of incomes, for whom information on children is obscured for con�dentiality

purposes. In all the graphs that follow, the x-axis will measure time and the y-axis will

measure outcomes relative to the year in which the number of child dependents changes.

While 84% of the changes in child dependents from year to year involve one child, I pool all

changes, which may include two or more dependents lost or gained. Losses and gains are

equally likely to occur in the sample.

Figure 2.8 gives a sense of the earnings pro�le associated with losses and gains.

Dependents are lost along a relatively �at portion of the earnings pro�le. Gains in depen-

dents occur while earnings are increasing. This suggests that the two events are on average
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taking place during di¤erent parts of the life cycle, with the loss of dependents occurring at

later stages. Supporting this notion is the fact that the share of losers above the age of 65 is

slightly higher than that of gainers: 2 percent versus 1.4 percent. Finally, Figure 2.9 shows

the dynamics of marital status in the neighborhood of a change in child dependents. It

appears that many decreases in dependents may be brought about by a divorce and change

of custody. Alternatively, the gain of a dependent occurs during a period when married

couples are generally forming. In the analysis that follows I control for these factors.

In Figure 2.10, I plot the predicted level of tax liability relative to the year in

which the number of dependents changed. Though liability is generally declining as the

event nears, there is a sharp increase in tax liability when a dependent is lost. The inverse

is true for gains in dependents. We also observe that the estimates become increasingly

noisy as time passes. Thus, I focus on windows of three years after the event. Figure

2.11 plots the associated dynamics of tax prepayments. Though there appears to be some

response to the change in tax liability, the di¤erences in prepayments following a change

in dependents are far less pronounced. The net e¤ect on refund levels is plotted in Figure

2.12, where we see that the refund level initially drifts in the same direction as the shock.

In Table 2.5, I report the point estimates underlying these �gures. The coe¢ cients

are from event study regressions as speci�ed in Equations (2.14) and (2.15). As can be seen

in Columns (1) and (4) of Table 2.5, a change in the number of dependent translates into

an immediate change in tax liability of about $470 dollars. This change in tax liability

persists over the next three years. In Columns (2) and (4) of Table 2.5, we see that the

response of tax prepayments is not as large: $75 and $140 for a loss or gain of a dependent
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respectively. This adjustment gradually increases over time, with a possibly smaller response

accompanying the loss of a dependent in the �rst year.

Finally, I estimate �contL , the dollar-for-dollar adjustment rate of tax prepayments

to tax liabilities, as speci�ed in Equations (2.13) through (2.15). The response in the three

years following a change in dependents is reported in Columns (3) and (6) of Table 2.5.

We see that in the �rst year following the change in tax liability the adjustment rate is

between 11% and 30%. Tax prepayments do not fully adjust; three years after the change

in dependents, only 60% of the shock has been undone.

The adjustment rate appears to be similar for losses and gains of dependents. This

would suggest that shocks leading to lower and higher refund levels have similar e¤ects on

taxpayers. However, there is an alternative way of measuring the response that focuses on

discrete adjustment, i.e. whether a tax �ler receives a refund or owes a balance. Figure

2.13 depicts the evolution of the refund probability following a change in dependents. A

loss of a dependent reduces the refund probability and a gain increases the probability at a

similar magnitude, between 7% and 8%, in the �rst year following the change. However, it

appears that the change in refund probability reverts to zero at a faster rate for those who

have lost a dependent.

To further investigate this possible asymmetry, I estimate a discrete adjustment

rate, as outlined in Equations (2.16) through (2.18). Table 2.6 presents estimates of the

e¤ect of having a balance due in a lagged period on subsequent refund probabilities. Recall

that the instrumental variables method implies that we are comparing losers who went

from receiving a refund to owing a balance and gainers who went from owing a balance to
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receiving a refund in a lagged period. The precision of these estimates decreases greatly

when examining lags of 2 or more years and the strength of the instruments decreases with

the length of the lag, as evidenced by the �rst stage F-statistic. Therefore, I focus on a one

year lag and �nd that the response appears to be larger for those who lose a dependent.

The estimates suggest that for those who lost a dependent two years prior, the probability

of receiving a refund in the current period increases by 40 percentage points in response to

a balance due in the previous year, which implies an �discL of .4. On the other hand, an

exogenous refund in the previous period does not produce a statistically signi�cant response

for gainers.

What explains the discrepancy between the discrete and continuous outcomes?

Perhaps a reduction in the refund level is more salient when it results in a transition from

receiving a refund to owing a balance. In contrast, when examining a dollar-for-dollar re-

sponse, I include many tax �lers who experience a loss in dependents and increase in tax

liability, but nevertheless receive a refund. Many in this group are simply located far

enough from a zero balance that a reduction in dependents will not bring them across the

refund/balance due threshold. The 2SLS approach that focuses on the discrete response ef-

fectively narrows the analysis to those marginal individuals receiving a refund close enough

to a zero balance. Thus, the response of individuals in this narrowly de�ned group may be

qualitatively di¤erent than the general population of tax �lers: they experience a change in

refund level and also a possibly more salient transition in refund/balance due status.
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2.5.3 1990s EITC Expansion

I now shift focus to the subset of tax �lers who are eligible for the EITC. As

demonstrated in Column (3) of Table 2.1, members of this group represent about a quarter

of the entire tax �ling population and occupy a lower segment of the income distribution

than the tax �lers in the previous two cases. As such, the costs of overwithholding may

be the greatest for this group. It is surprising, then, that these tax �lers are particularly

prone to overwithholding. We see in Table 2.1 that they make tax prepayments that are

on average 8 times as much as they owe. This ties up an average of 13% of income in

overwithholdings throughout the year. As I will show, this high propensity to overwithhold

is in part due to the interaction of growing tax credits and high levels of inertia.

In order to test for inertia among EITC recipients, I use repeated cross sections

from the IRS SOI public-use �le. I begin with graphical evidence. Tax �lers are split into

four groups. The �rst three consist of EITC eligible tax �lers with zero, one and two or

more qualifying children. For comparability, the fourth group consists of ineligible tax �lers

with a non-negative AGI below 75% of the maximum EITC income threshold. To account

for changes in composition due to eligibility changes over time, all groups are de�ned based

on EITC rules for the year 2000.

As demonstrated in the left panel of Figure 2.14, the credit underwent signi�cant

expansions during the late 1980s and early 1990s, especially for families with 2 children. I

use this variation in tax liability to test for inertia in prepayments. The right-hand panel

of Figure 2.14 demonstrates a strong positive correlation between EITC levels and refund

levels across the groups and over time. This visual evidence suggests that there was little
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to no adjustment of tax prepayments in response to increases in EITC levels. In Figure

2.15, I have plotted EITC levels beside tax prepayments over the same time period. Tax

prepayments do not appear to decline in response to the EITC increases. During the 1990s,

when the EITC underwent its most pronounced growth, the level of tax prepayments among

eligible tax �lers is relatively �at, with the exception of two events. In 1992 there are sharp

declines in prepayments, which, as has been shown, is due to a 1992 Executive Order.

In 2002, there are reductions in tax prepayments that are most likely due to across the

board tax cuts rather than EITC growth. Finally, to the extent that there is a decreasing

trend in tax prepayments, it is nearly identical for both eligible and non-eligible tax �lers.

This underscores the notion that changes in tax prepayments over this period were not in

response to EITC growth.

To obtain an estimate of the adjustment rate, �L, I pool cross section data from

1990 to 2004. I group the observations at the annual level by EITC eligibility and further by

number of children for the EITC eligible. To avoid a bias towards �nding inertia, I remove

individuals who made zero tax prepayments and thus have no means of responding to EITC

increases by reducing prepayments any further. As long as prepayments are above zero, the

relevant mechanical e¤ect is the growth in the EITC, even if the tax liability has reached

zero. Thus, I implement Equation (2.19), regressing tax prepayments on EITC levels and

identifying �L with variation within each group, over time. Table 2.7 reports the coe¢ cient

estimated from this model. After controlling for a cubic in income, the tax liability and

the child tax credit, the change in tax prepayments in response to EITC growth is not

statistically signi�cant. Controlling for group or time �xed e¤ects does little to change this
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result. Thus, there is strong evidence of nearly full inertia with respect to EITC growth; I

can rule out any adjustment rate larger than .02.

2.5.4 Change in Enrollment Defaults for the Advance EITC

I extend the analysis of inertia among EITC recipients with a "case study" of

the Advance EITC. Recall that this option allows EITC-eligible workers to receive part of

the credit early, during the tax year. I will present evidence from data collected in the

context of a �eld experiment aimed at increasing Advance EITC participation [See Chapter

3] . The data track Advance EITC enrollment within a large �rm that introduced of a

new renewal requirement. This feature, mandated by law, requires the Advance recipient

to renew payments at the beginning of every calendar year. The participating �rm had

previously followed a policy of automatic renewal, but then switched to an active renewal

requirement in order to comply with IRS tax code. The data cover the �rst two renewal

deadlines introduced by the �rm. Prior to the �rst deadline, all Advance EITC recipients

within the �rm were made aware of the upcoming change. The same was not done at the

second deadline. However, following the second deadline, e¤orts were taken by the �rm to

re-enroll individuals who had been removed.

Figure 2.16 displays the e¤ects of the deadline on participation, as well as the

countervailing e¤ect of the company�s noti�cation e¤orts. The vertical lines denote the

�rst and second renewal deadlines. Because the company only realized its need to comply

well into the year 2007, the �rst deadline is not introduced on the typical date of January

1st. Subsequent renewal deadlines are enforced annually at the beginning of January. This

allows the default e¤ect to be identi�ed separately from any general end of the year e¤ects
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on enrollment.

As can be seen in Figure 2.16, the introduction of a renewal requirement reduces

Advance EITC enrollment by more than 25% at the �rst deadline. The drop in enrollment

at the �rst deadline is not as steep as that of the second deadline, which implies that the

advance notice helped mitigate the e¤ect of the renewal requirement. At the second renewal

date, when no advance notice is sent, enrollment temporary reaches zero and then begins

to sharply rebound, following e¤orts by the �rm to re-enroll employees. Although in both

cases enrollment recovers signi�cantly, the change in defaults appears to have permanently

reduced long run enrollment.

Table 2.8 reports the adjustment rate, �P , associated with the change in enrollment

at the deadline. As can be seen both graphically and from the Table, the employees are

much more e¤ective in o¤setting the shock to withholdings than in the three previous cases.

Just months after each deadline, the rebound in enrollment implies an �P of .82 and .75

respectively for the �rst and second deadlines. This is true whether one considers enrollment

or weekly Advance EITC payments as the margin of adjustment.

2.6 Discussion

Table 2.9 summarizes the various adjustment rate estimates. The results are

grouped by source of identifying variation and the period of time over which the response

is measured. Columns (1) and (2) present the adjustment rate for a change in tax prepay-

ments or tax liability respectively. Column (3) identi�es the direction in which the shock

drives the refund level. There is some variation in the magnitude of responses; my estimates
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of an adjustment rate in the �rst year following a shock range from essentially 0 in the case

of the EITC to about .42 for the discrete response to the loss of a child dependent. The

case of Advance EITC enrollment defaults stands out as an exceptional case in which tax

�lers exhibited a much greater response, o¤setting more than 75% of the default e¤ect. In

that instance, the employer took signi�cant e¤ort to preempt the default e¤ects. This case

notwithstanding, I �nd that the responses of tax �lers are generally signi�cantly di¤erent

from a model of full adjustment.

The e¤ect of these shocks on the refund level appears to persist for some time. In

the case of the 1992 change in default withholdings, the e¤ect of new withholdings tables

appear to remain even after three years. The ratio of the net drop in withholdings and the

initial decrease intended by the policy change imply an adjustment rate between .27 and

.38 after three years. This is presented in Table 2.3. Further evidence is drawn from the

panel study of child dependents and tax liability. In Table 2.5 we see that 3 years after a

change in the number of dependents, tax �lers appear to adjust prepayments by only about

60% of the change in liability.

I additionally �nd that the tax �ler response may be asymmetric with respect to

the direction of the shock to refund levels. Tax �lers appear more apt to o¤set downward

pressures on the refund level than equivalent upward pressures. I o¤er two pieces of evidence

in support of this. First, there appears to be a stronger response to the change in tax liability

brought about by the loss of a dependent than by the gain of a dependent. This is apparent

when considering the discrete response to a change in the number of child dependents,

which is presented in Table 2.6. In this case, the point estimates of the adjustment rate in
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response to downward pressures on the tax refund level dominate the estimated response to

shocks in the opposite direction. However, the estimates are within sampling error of each

other. Nevertheless, the evidence is suggestive of an asymmetry in adjustment rates.

As compared to the discrete response, reactions to a change in the number of

dependents along a continuous margin appear to be roughly symmetric. This is evident

in Columns (3) and (6) of Table 2.5. Thus, individuals appear to be fairly indi¤erent to

nudges in their refund level, even particularly large ones, such as the growth in EITC levels,

regardless of the direction of the drift. However, if the nudge causes them to transition from

receiving a refund to owing a balance, action is more likely to be taken to undo the shock

to the refund level.

Further evidence of asymmetry may be extrapolated from comparing inertia in

the case of the 1992 change in default withholdings to that in the context of EITC expan-

sions. In the former case, the refund level is driven down following the shock, while in the

latter, the refund increases. The adjustment rate estimated in the case of the 1992 change

in default withholdings is larger than the estimates that are generated by examining the

response of tax prepayments to EITC growth. This is additional evidence that suggests

that downward shocks to the refund level result in stronger responses on the part of tax

�lers. The di¤erences in inertia between these two cases mentioned here, however, might

also be due to di¤erences in the makeup of the samples. This brings us to our next �nding.

As compared to the �rst two inquiries that make use of more representative sam-

ples, the study of withholdings among EITC-eligible workers generates by far the strongest

evidence of inertia. These tax �lers appear to be fully inert in their adjustment of tax
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prepayments when faced with dramatic EITC growth. This is made clear in Table 2.7. In

Column (4) of this Table, I can rule out an adjustment rate greater than .02. This result

is intriguing given the fact that the costs of overwithholding are likely to be the greatest

among tax �lers concentrated in the lower end of the income distribution, where liquidity

constraints may potentially bind. There are many possible explanations. First, in the event

that responses are asymmetric, we might expect more inertia in the case of the EITC, which

increases refund levels. Alternatively, EITC recipients may be less sophisticated with re-

spect to the income tax system than the average tax �ler. Finally, EITC recipients may face

greater uncertainty in income and thus are more apt to overwithhold as a precautionary

measure.

Further evidence of inertia among EITC-eligible �lers can be found in the context

of the Advance EITC. Figure 2.16 illustrates the e¤ect of a newly instituted renewal deadline

on Advance EITC enrollment. I focus �rst on the second deadline in January of 2008. In

this case, there were no reminders given to participants prior to the deadline. We see

that the immediate e¤ect is almost full reduction in enrollment, indicating a short-run

adjustment rate of 0. However, enrollment sharply rebounds, in part due to e¤orts by the

employer to re-enroll employees. Additional evidence on the informational e¤ect is apparent

when comparing the �rst and second deadlines. In the �rst instance, advance notice of the

deadline was given to participating employees. As compared to the second deadline, the

initial drop in enrollment at the �rst deadline is much less steep. Thus, it would appear

that EITC recipients are highly susceptible to default changes in withholdings but are also

very responsive to interventions aimed at mitigating these default e¤ects.
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These four separate examples of inertia, along with additional evidence of asym-

metry, may help explain the prevalence of overwithholding. In addition to whatever the

e¤ect may be of initial default withholdings, individuals over time do not fully adjust to

o¤set shocks to the refund level. Furthermore, when they do respond, they may be more

likely to counter downward pressures on refunds, thus increasing the steady state probabil-

ity of receiving a refund. These results do not, however, provide any guidance as to what

the relative contribution is of this dynamic inertia vis-à-vis inertia with respect to baseline

withholdings levels. Additional data that includes information on employment tenure is

likely needed to help disentangle these two factors. Nevertheless, it would appear that the

dynamic inertia plays an important role, especially in the case of the EITC population.

Overall, these �ndings on inertia have at least two interrelated implications for

research in public �nance and behavioral economics. First, caution must be taken with

drawing inferences about preferences from the observed levels of income tax refunds. For

example, the prevalence of overwithholding has been cited as evidence in support of time-

inconsistent preferences and/or mental accounting [Neumark, 1995; Thaler, 1994; Fennell,

2006]. In such cases, having a fraction of disposable income tied up in the withholdings

system may generally be desirable. However, we may not be able to safely conclude that

individuals use overwithholding as a commitment device for forced savings, as the presence

of inertia confounds such an interpretation. Though I am not the �rst to point this out

[see Barr and Dokko, 2007], I additionally provide extensive empirical support for this

argument, using four independent sources of evidence. Thus, more work is yet to be done

on disentangling the competing hypotheses on overwithholding. Alternative sources of data
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and/or possibly �eld experiments might prove more e¤ective in executing such a task.

Second, to the extent that inertia drives behavior, a social planner setting de-

fault withholdings might want to think di¤erently about the overwithholding phenomenon.

Default withholding rules generally predispose individuals toward refunds. In addition, I

provide evidence that tax �lers are only partially responsive to shocks to the refund level,

and less so to upward pressure on refunds than to comparable downward pressures. This

combination of factors may result in persistent upward drift in refund levels, as evidenced

by the e¤ects of EITC expansion during the 1990s. Given this type of inertia, it may be ben-

e�cial for the social planner to take a more active role in in�uencing refund levels through

the design of default withholding mechanisms. This is especially relevant to tax �lers in

the lower tail of the income distribution, where sizeable refundable credits and a possibly

higher incidence of inertia result in a signi�cant share of income that is overwithheld. Such

a phenomenon may be purposeful, increasing savings for these tax �lers. However, given

the evidence on inertia, it might also be the case that default withholdings rules gener-

ate ine¢ ciently high amounts of prepayments and result in costly constraints on liquidity

throughout the year.

Indeed, the status quo of a refund-biased withholding system is by no means a

universal phenomenon. Consider the Working Tax Credit (WTC), the UK analog of the

EITC. The WTC, similarly a tax credit for low-income workers, is disbursed on a weekly or

monthly basis, and thus its timing is more similar to the Advance EITC in the US [Brewer

et al., 2008]. An interesting question, then, is why and how have the UK and US systems

come to be so di¤erent in the timing of refundable credits? Furthermore, do UK taxpayers
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share the same a¢ nity for large income tax refund payments? In the presence of strong

preferences for large refunds, we would expect to observe many UK workers demanding a

lump sum payment in lieu of the more frequent WTC. However, we do not observe such

behavior in the UK context [Brewer et al., 2008]. Thus, identifying preferences over large

refunds and determining the optimal setting of withholding defaults remains an open debate.

In light of the �ndings presented in this study, future inquiry into subject must account for

the presence of inertia.



52

Figure 2.1: Distribution of Refunds (Balances), 2004
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Note: The �gure demonstrates the skewed right nature of the distribution of income tax refunds. There is
an additional mass point at zero, comprised of those with both a zero tax liability and zero prepayments
and potentially tax evaders. The distribution of refunds and balances are for US tax �lers in 2004, taken
from the IRS SOI public use �le. Positive values refer to refunds while negative values refer to balances
due. For visibility purposes, the tails of the distribution have been trimmed at refunds or balances of
$4,000 in absolute value or greater.
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Figure 2.2: Refund (Balance) to AGI Ratio by Income Vingtile, 2004
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Note: Figure plots the distribution of the ratio of refunds (balances) to AGI for each of 20 income
vingtiles. Overwithholding, though concentrated among those with lower incomes, is a phenomenon even
among the highest percentiles. Data are for US tax �lers in 2004, taken from the IRS SOI public use �le.
The center horizontal line denotes the median, while the box spans the interquartile range. The "wings"
extend to the upper and lower adjacent values.
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Figure 2.3: Actual versus Potential Allowances, 2004
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Note: Tax �lers appear to claim a lower number than the fully entitled amount of allowances. There also
appears to be a clustering of �lers at zero allowances, which is the default number of allowances chosen
when employees do not submit a W-4 form. Data are for US tax �lers in 2004, taken from the IRS SOI
public use �le. The sample is restricted to tax �lers with only wages as a source of income, who used the
standard deduction and had an AGI of less than $200,000. Actual number of allowances is estimated using
the amount of withholdings reported on the tax return in conjunction with wages, marital status, AGI and
using IRS withholding tables. See the appendix below for further details on this procedure. Potential
allowances were calculated using income and demographic information reported on the tax return in
conjunction with the instructions on the W-4 form.
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Figure 2.4: Distribution of Individual Refund Probabilities, 1979-1990
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Note: Nearly half of the individuals in a panel of tax �lers receive a refund in every year for which they are
observed. This suggests that refunds are a persistent occurrence, as opposed to a model in which
individuals �uctuate between receiving refunds and owing a balance. The �gure presents the distribution
of individual refund probabilities for US tax �lers from 1979-1990, estimated using panel data from the IRS
SOI public use �le. Individual refund probabilities are calculated as the share of years resulting in a refund
throughout the panel. Next, the distribution of these probabilities is presented in a histogram. Analysis is
restricted to individuals with at least three years of data.
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Figure 2.5: 1992 Change in Default Withholdings (Not Drawn to Scale)

Treatment

Control

W
ith

ho
ld

in
gs

Wages

Before Change After Change

Note: Graphical demonstration of the adjustments made to withholdings tables following the 1992
Executive Order administered by President George H. Bush. Those with wage earnings within a speci�c
range were treated with a downward shift in default withholdings.
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Figure 2.6: E¤ect of 1992 Change in Default Withholdings on Refund (Balance) Levels - Married Filers, 1980-2000
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Note: The 1992 change in default withholdings resulted in a net decrease in refunds for "treated" tax �lers, indicating inertia with respect to tax
prepayments. The right panel indicates that preexisting trends were similar for both groups in the year preceding the policy change. Refund levels are
for married tax �lers with AGI below $110K. Those in the �rst group, "wage earners," have wage income above $7,364 and thus are subject to the
1992 change in defaults. Those in the second group, "non-wage earners," have wage income below this threshold and thus were not subject to the
change in defaults. The vertical lines denote the period over which default withholdings were changed. The left side of graph shows refunds for the
full period, while the right side zooms in on the neighborhood of the policy change. Dollar amounts are reported in year 2000 levels.
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Figure 2.7: Distribution of Allowances, 1990 - 1993
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Note: Between 1991 and 1992, the distribution of allowances shifts to the left, indicating a lower number of
allowances and thus an increase in withholdings in response to the 1992 Executive Order. In addition, the
distribution of allowances appears constant between 1990 and 1991, lending credence to the assumption
that the distribution would have remained constant between 1991 and 1992 in the absence of the executive
order. The distribution of allowances claimed by US tax �lers for the years 1990 to 1993 is estimated using
IRS SOI public use �les. The sample is restricted to tax �lers with more than 95% of income from wages,
who used the standard deduction and had an AGI of less than $200,000. The number of allowances is
estimated using the amount of withholdings reported on the tax return in conjunction with marital status
and total wages. The data is combined with IRS withholding tables to infer a number of allowances. See
the appendix below for more on this procedure.
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Figure 2.8: Change in AGI Associated with a Change in Child Dependents
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Note: Child dependents are lost along a �at portion of the income pro�le while child dependents are generally gained along an increasing segment of
the income pro�le. This suggests that children are gained at an earlier stage in the lifecycle than when they are lost. The expected change in AGI at
the time of a change in dependents is estimated with a panel of US tax �lers spanning 1979 to 1990. Coe¢ cients were taken from an event study
regression using AGI as the outcome variable. The coe¢ cients are estimates of the level of the outcome variable relative to year zero. The only
control variable used is an individual �xed e¤ect. Solid lines plot point estimates and dashed lines denote 95% con�dence intervals. Dollar amounts
are reported in year 2000 levels.
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Figure 2.9: Change in Marital Status Associated with a Change in Child Dependents
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Note: The loss of a child dependent is associated with a divorce, while the gain of a child dependent typically takes place while married couples are
forming. The expected change in marital status at the time of a change in dependents is estimated using a panel of US tax �lers spanning 1979 to
1990. Coe¢ cients were taken from an event study regression using marital status as the outcome variable. The coe¢ cients are estimates of the level
of the outcome variable relative to year zero. The only control variable used is an individual �xed e¤ect. Solid lines plot point estimates and dashed
lines denote 95% con�dence intervals.
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Figure 2.10: Change in Liability Associated with a Change in Child Dependents
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Note: The change in a dependent is associated with a sharp change in tax liability. The expected change in tax liability at the time of a change in
dependents is estimated using a panel of US tax �lers spanning 1979 to 1990. Coe¢ cients are obtained in an event study regression, speci�ed as in
Equation (2.14). The coe¢ cients are estimates of the level of the outcome variable relative to year zero. Control variables used in the regression
include a cubic in AGI, marital status, an indicator for age above 65 years, year, state and individual �xed e¤ects. Solid lines plot point estimates and
dashed lines denote 95% con�dence intervals. Dollar amounts are reported in year 2000 levels.
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Figure 2.11: Change in Prepayments Associated with a Change in Child Dependents
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Note: The response of tax prepayments following a change in dependents is not as pronounced as the change in tax liability. The expected change in
prepayments at the time of a change in dependents is estimated using a panel of US tax �lers spanning 1979 to 1990. Coe¢ cients are obtained in an
event study regression, speci�ed as in Equation (2.15). The coe¢ cients are estimates of the level of the outcome variable relative to year zero. Control
variables used in the regression include a cubic in AGI, marital status, an indicator for age above 65 years, year, state and individual �xed e¤ects.
Solid lines plot point estimates and dashed lines denote 95% con�dence intervals. Dollar amounts are reported in year 2000 levels.
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Figure 2.12: Change in Refund (Balance) Associated with a Change in Child Dependents
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Note: The net e¤ect of a change in the number of child dependents on the refund (balance) level suggests only a partial adjustment on the part of tax
�lers. The expected change in refund level at the time of a change in dependents is estimated using a panel of US tax �lers spanning 1979 to 1990.
Coe¢ cients are obtained from an event study regression using refund level as the outcome variable. The coe¢ cients are estimates of the level of the
outcome variable relative to year zero. Control variables used in the regression include a cubic in AGI, marital status, an indicator for age above 65
years, year, state, and individual �xed e¤ects. Solid lines plot point estimates and dashed lines denote 95% con�dence intervals. Dollar amounts are
reported in year 2000 levels.
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Figure 2.13: Change in Refund Probability Associated with a Change in Child Dependents
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Note: The change in a number of dependents results in a sharp change in the refund probability. In the following year, the rebound in refund
probability appears to be stronger in the case of the loss of a child dependent. The expected change in refund probability at the time of a change in
dependents is estimated using a panel of US tax �lers spanning 1979 to 1990. Coe¢ cients are obtained from an event study regression, as speci�ed in
Equation (2.18). The coe¢ cients are estimates of the probability of receiving a refund relative to year zero. Control variables used in the regression
include a cubic in AGI, marital status, an indicator for age above 65 years, year, state and individual �xed e¤ects. Solid lines plot point estimates and
dashed lines denote 95% con�dence intervals. Dollar amounts are reported in year 2000 levels.
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Figure 2.14: Mean EITC and Refund Level, 1980 - 2004
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Note: Refund levels closely track EITC levels, suggesting very little adjustment on the part of tax �lers in the form of lower tax prepayments. Mean
EITC and refund levels for US tax �lers from 1981 - 2004 are estimated using the IRS SOI public use �les. Tax �lers are separated into four categories.
The �rst three categories include individuals who qualify for the EITC and have zero, one, or two or more children. The fourth category, "Low-income
Ineligible" corresponds to individuals who have non-negative AGI below 75% of the maximum EITC income threshold and who do not qualify for the
EITC for some other reason. For all years, eligibility is de�ned based on year 2000 rules. Dollar amounts are reported in year 2000 levels.
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Figure 2.15: Mean EITC and Prepayments, 1980 - 2004
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Note: During the 1990s, when the maximum EITC tripled, prepayments among EITC eligible tax �lers are relatively �at, suggesting substantial
levels of inertia. Mean EITC and prepayments are estimated for US tax �lers from 1981 - 2004, using IRS SOI public use �les. Tax �lers are
separated into four categories. The �rst three categories include individuals who qualify for the EITC and have zero, one, or two or more children.
The fourth category, "Low-income Ineligible" corresponds to individuals who have AGI below 75% of the maximum EITC income threshold and who
do not qualify for the EITC for some other reason. For all years, eligibility is de�ned based on year 2000 rules. Dollar amounts are reported in year
2000 levels.
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Figure 2.16: E¤ect of Renewal Requirement on Advance EITC Enrollment
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Note: The introduction of a renewal deadline signi�cantly reduces Advance EITC enrollment. As compared to the second deadline, the drop at the
�rst deadline is much less pronounced, in part due to e¤orts taken by the employer to notify Advance recipients ahead of the impending, automatic
renewal. The graph plots companywide enrollment in the Advance EITC program from February 2006 to June 2008. Vertical lines indicate automatic
removal at renewal deadlines for employees that failed to re-enroll.
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Table 2.1: Descriptive Statistics on Overwithholding

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

1992 Change in Default
Withholdings

Panel Study of
Child Dependents

1990s EITC
Expansion

Tax Year
2004

Adjusted Gross Income
10th Percentile 3,188 4,624 1,954 4,516
Median 17,928 26,256 8,263 27,047
90th Percentile 46,154 75,240 23,288 89,965

Mean 21,789 35,246 10,452 46,745
Standard Deviation 17,295 35,049 22,226 329,022

Refund
Mean 769 601 1,294 1,070
Median 546 511 687 747

Prepayment to Liability
Ratio
Mean 3.39 2.39 7.95 3.00
Median 1.29 1.20 2.22 1.26

Refund to AGI Ratio
Mean 0.06 0.03 0.13 0.07
Median 0.04 0.03 0.09 0.03

Refund Probability 0.88 0.75 0.93 0.79

Time Period 19911992 19791990 19902004 2004

Share of Total Tax Filers 0.45 0.99 0.27 1.00

N 61,378 293,011 178,929 150,047

Sample Used in Analysis

Note: As compared to the samples used in analyzing the 1992 change in default withholdings and the
panel study of child dependents, the EITC eligible sample comprises a much smaller share of the total
population and is characterized by much smaller levels of incomes. Comparative descriptive statistics are
estimated for US tax �lers using IRS SOI public use �les. Dollar amounts are reported in year 2000 levels.
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Table 2.2: 1992 Withholdings Change - Di¤erence-in-Di¤erence Estimates

Full Sample 255.10 55.70 32.78 1.77
(44.20) *** (22.10) ** (27.10) (20.63)

{62.92} *** {31.44} * {38.41} {29.36}

N 72 72 72 72

Single 157.08 45.21 17.99 32.74
(37.97) *** (22.56) * (37.75) (26.99)

{54.68} ** {32.48} {54.21} {38.87}

N 28 28 28 28

Married 368.93 69.04 58.37 50.23
(51.15) *** (40.51) (39.60) (42.16)

{73.18} *** {57.93} {56.59} {60.31}

N 44 44 44 44

Treatment:
1991 to 1992

Placebo:
1990 to 1991

Change in Withholdings Change in Estimated Payments
Placebo:

1990 to 1991
Treatment:
1991 to 1992

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

Note: The 1992 change in default withholdings generates signi�cant reductions in refunds for the "treated"
population. Recall that the policy called for reductions in withholdings in the amount of $187 for single
and $423 for married tax �lers. Thus the net e¤ect is not far from the default change. Similar e¤ects were
not detected in previous years or for estimated payments, suggesting that the �ndings are not just the
result of trends over time in withholding. Estimates are obtained from a di¤erence-in-di¤erence estimate of
change in withholdings as speci�ed in Equation (2.8). Data are repeated cross sections from the IRS SOI
public use �les. Tax �lers with wage income above the minimum threshold for being e¤ected by the policy
change are compared to tax �lers with wages below the threshold. Tax �lers are aggregated by year into
AGI intervals of $10,000. A "placebo" regression is run between the years 1990 and 1991, when there was
no change in withholdings tables. In addition, the di¤erence in estimated payments over the same period is
presented to test for a general trend in tax prepayments. Robust standard errors are reported in
parentheses, while those in braces are clustered at the income group level. Dollar amounts are reported in
year 2000 levels.
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Table 2.3: 1992 Withholdings Change - Dynamics

Full Sample 274.14 290.86 198.76
(42.09) *** (39.35) *** (47.26) ***

{59.92} *** {56.03} *** {67.28} ***

N 72 72 72

Single 170.25 147.65 115.84
(43.94) *** (51.72) ** (69.32)

{63.29} ** {74.53} * {99.88}

N 28 28 28

Married 354.93 391.78 308.48
(46.17) *** (48.46) *** (54.98) ***

{66.05} *** {69.31} *** {78.64} ***

N 44 44 44

1991 vs. 1994

(3)
Change in Withholdings

1991 vs. 1992 1991 vs. 1993

(1) (2)

Note: The e¤ect of the 1992 Executive Order persists, even three years following the policy change.
Estimates are obtained from a di¤erence-in-di¤erence estimate of the change in withholdings as speci�ed in
Equation (2.8). Data are repeated cross sections from the IRS SOI public use �les. Tax �lers with wage
income above the minimum threshold for being e¤ected by the policy change are compared to tax �lers
with wages below the threshold. Tax �lers are aggregated by year into AGI intervals of $10,000. Robust
standard errors are reported in parentheses, while those in braces are clustered at the income group level.
Dollar amounts are reported in year 2000 levels.
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Table 2.4: 1992 Withholdings Change - Mechanical E¤ect, Behavioral Response and Adjustment Rate Estimates

Full Sample 236.51 59.54 0.30
{34.39} *** {9.02} *** {0.06} ***

N 13,972 13,972 13,972

Single 180.13 45.06 0.28
{19.64} *** {6.29} *** {0.08} **

N 9,231 9,231 9,231

Married 391.71 99.39 0.26
{20.49} *** {14.67} *** {0.12} **

N 4,741 4,741 4,741

Mechanical Effect:
ΔPM

Behavioral Response:
ΔPB

Adjustment Rate:
αP

(1) (2) (3)

Note: During the �rst year, tax �lers appear to adjust for 30% of a 1992 change in default withholdings. Recall that an adjustment rate, �, value of 1
corresponds to a model of full adjustment, while a value of 0 is associated with full inertia. Mechanical e¤ects, behavioral responses and adjustment
rates are estimated using Equations (2.10), (2.11) and (2.12). Data are from 1992 IRS SOI public use �les. The sample is restricted to tax �lers with
more than 95% of income originating from wages or salary and with incomes within the a¤ected range of the policy change in withholdings. The
Mechanical e¤ect is the counterfactual change in withholdings assuming individuals do not adjust allowances. The behavioral response is the
di¤erence between counterfactual and actual withholdings levels following the policy change. Counterfactual withholdings are estimated assuming a
constant distribution of allowances from 1991 to 1992 in the absence of the policy change. Standard errors, clustered at the income group level are in
braces. Dollar amounts are reported in year 2000 levels.
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Table 2.5: Change in Child Dependents - Mechanical E¤ect, Behavioral Response and Adjustment Rate Estimates

Year 1 463.21 75.97 0.11 475.18 138.97 0.30
(33.90) *** (46.05) ** (0.12) (28.20) *** (40.30) *** (0.10) ***

N 46,915 46,915 20,126 46,723 46,723 21,102

Year 2 443.50 139.43 0.38 497.98 218.28 0.39
(44.58) *** (61.66) * (0.17) ** (47.51) *** (55.42) *** (0.15) **

N 46,915 46,915 12,318 46,723 46,723 12,104

Year 3 356.01 142.11 0.58 561.63 332.03 0.65
(60.26) *** (78.14) (0.33) * (59.65) *** (70.79) *** (0.18) ***

N 46,915 46,915 8,544 46,723 46,723 7,606

Controls Yes Yes Yes Yes Yes Yes
Year, State FE Yes Yes Yes Yes Yes Yes
Individual FE Yes Yes Yes Yes Yes Yes

Adjustment
Rate:

Adjustment
Rate:

Behavioral
Response:

Behavioral
Response:

 ΔPB  αL

Loss of a Child Dependent Gain of a Child Dependent

 ΔLM  ΔPB  αL  ΔLM

Mechanical
Effect:

Mechanical
Effect:

(5) (6)(1) (2) (3) (4)

Note: Within the �rst year, tax �lers adjust for 10% to 30% of the change in tax liability. After three years, 60% of the original shock has been
accounted for. Recall that an adjustment rate, �, value of 1 corresponds to a model of full adjustment, while a value of 0 is associated with full
inertia. Coe¢ cients for the mechanical e¤ect and behavioral response are reported in Columns (1), (2), (4) and (5). These estimates are based on
Equations (2.14) and (2.15). Estimates of the continuous adjustment rate are obtained using Equation (2.13). Data are from a panel of US tax �lers
from the years 1979-1990. The �rst three columns refer to tax �lers who have lost a dependent, while the last three columns refer to those who have
gained a dependent in the baseline year. Controls include a cubic in AGI, an indicator of age above 65 years, marital status, and year, state and
individual �xed e¤ects. Robust standard errors are reported in parentheses. One, two and three stars denote statistical signi�cance at the 10%, 5%
and 1% level respectively. Dollar amounts are reported in year 2000 levels.
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Table 2.6: Change in Child Dependents - Discrete Adjustment Rate Estimates

1 Year Lag 0.42 0.08
(0.16) *** (0.11)

N 11,204 11,248
F (first stage) 40.25 63.35

2 Year Lag 0.67 0.18
(0.28) ** (0.28)

N 5,840 4,979
F (first stage) 13.74 11.15

3 Year Lag 1.18 0.16
(0.55) ** (0.34)

N 4,062 3,197
F (first stage) 5.96 7.61

Loss Gain
Adjustment Rate: αL

(1) (2)

Note: When considering a discrete response, tax �lers appear to respond asymmetrically to the loss or gain
of a child. Downward shocks on the refund level, brought about by the loss of a child dependent, produce
larger estimates of the adjustment rate, 40% versus 8%, though the estimates are not precise enough to
rule out symmetry. Recall that an adjustment rate, �, value of 1 corresponds to a model of full adjustment,
while a value of 0 is associated with full inertia. Regressions estimating the a¤ect of the lagged probability
of owing a balance on the current probability of receiving a refund are estimated using Equations (2.16)
through (2.18). Data are from a panel of US tax �lers from the years 1979-1990. The �rst column refers to
tax �lers who have loss a dependent, while the second column refers to those who have gained a dependent
in the baseline year. Controls include a cubic in AGI, an indicator of age above 65 years, marital status,
and year, state and individual �xed e¤ects. Robust standard errors are reported in parentheses. One, two
and three stars denote statistical signi�cance at the 10%, 5% and 1% level respectively.
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Table 2.7: 1990s EITC Expansion - Adjustment Rate Estimates
(1) (2) (3) (4)

Adjustment Rate: αL 0.25 0.03 0.02 0.05
(0.06) *** (0.05) (0.04) (0.03)

R2 0.016 0.998 0.999 0.999

Controls No Yes Yes Yes
Group FE No No Yes Yes
Year FE No No No Yes
N 60 60 60 60

Note: EITC eligible tax �lers exhibit no response via lower prepayments in response to drastic growth in
EITC levels during the 1990s. The estimates allow me to rule out an adjustment rate larger than 2%.
Recall that an adjustment rate, �, value of 1 corresponds to a model of full adjustment, while a value of 0
is associated with full inertia. A negative point estimate on the adjustment rate indicates that the response
of prepayments actually reinforces the shock as oppose to o¤setting it. Linear regressions estimating the
e¤ect of the EITC on prepayments are estimated using data for US tax �lers from the years 1990-2004.
Tax �lers are aggregated by year into four groups depending on EITC eligibility and further by number of
children for EITC-eligible tax �lers. Columns di¤er by use of controls and �xed e¤ects, where column (4)
includes the full set of controls, group �xed e¤ects and year �xed e¤ects. Controls include a cubic in AGI,
level of child tax credit and tax liability. Robust standard errors are reported in parentheses. One, two and
three stars denote statistical signi�cance at the 10%, 5% and 1% level respectively.
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Table 2.8: Change in Advance EITC Enrollment Default - Mechanical E¤ect, Behavioral Response and Adjustment Rate
Estimates

(1) (2) (3) (4) (5) (6)

Mechanical
Effect:

Behavioral
Response:

Adjustment
Rate:

Mechanical
Effect:

Behavioral
Response:

Adjustment
Rate:

ΔPM ΔPB αP ΔPM ΔPB αP

First Deadline:

First Week 391 228 0.58 10,943 6,491 0.59

6 Months 391 321 0.82 10,943 8,989 0.82

Second Deadline:

First Week 321 2 0.01 8,989 46 0.01

9 Months 321 241 0.75 8,989 6,947 0.77

Advance EITC Enrollment Weekly Advance EITC Payments

Note: Despite immediate and signi�cant drops in Advance EITC enrollment following the introduction of a renewal deadline, e¤orts on behalf of the
employer help to restore a majority of the preexisting levels of participation. Recall that an adjustment rate, �, value of 1 corresponds to a model of
full adjustment, while a value of 0 is associated with full inertia. The mechanical e¤ect, behavioral response and adjustment rate estimates are
obtained in the context of a newly introduced renewal requirement for Advance EITC participation. Data are from an administrative panel used in
Chapter 3. The mechanical e¤ect measures the reduction in enrollment or payments absent any response. The behavioral responses represent the
deviation from this inertia baseline both for the �rst week following the deadline and some months thereafter. The adjustment rate is the simple ratio
of the two.
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Table 2.9: Summary of Adjustment Rate Estimates
(1) (2) (3)

Source of Variation αP αL Direction of Effect:

0.30  Pr(Refund) 
(0.06)

Panel Study of Child Dependents

Continuous Adjustment

Loss Pr(Refund) 
Year 1  0.11

(0.12)
Year 2  0.38

(0.17)
Year 3  0.58

(0.33)

Gain Pr(Refund) +
Year 1  0.30

(0.10)
Year 2  0.39

(0.15)
Year 3  0.65

(0.18)

Discrete Adjustment

Loss Pr(Refund) 
Year 1  0.42

(0.16)
Year 2  0.67

(0.28)

Gain Pr(Refund) +
Year 1  0.08

(0.12)
Year 2  0.19

(0.28)

 0.05 Pr(Refund) +
(0.03)

Change in Default
Advance EITC

0.75 to .082  Pr(Refund) +

1992 Change in Default
Withholdings

1990s EITC Expansions

Note: Summary of � estimates across various methodologies and sources of exogenous variation. Recall
that an adjustment rate, �, value of 1 corresponds to a model of full adjustment, while a value of 0 is
associated with full inertia. A negative point estimate on the adjustment rate indicates that the response
of prepayments actually reinforces the shock to as oppose to o¤setting it.
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Chapter 3

Information, Preferences and

Public Bene�t Participation:

Experimental Evidence from the

Advance Earned Income Tax

Credit and 401(k) Savings

3.1 Overview

The Earned Income Tax Credit (EITC) has emerged as the largest cash transfer

program in the US. This credit constitutes a signi�cant share of income for many recipients:

as much as 40% for some households. At the same time, the EITC is generally administered
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in a one-time payment at the end of the year. The lumpy nature of the payment may prove

costly to low income recipients. According to the 2004 Survey of Consumer Finances (SCF),

households within the EITC-eligible range of income held on average $2,700 in credit card

debt and quali�ed on average for $1,536 in Advance EITC payments. At an APR of 15%,

the bene�t of receiving, say monthly payments instead of annual payments, is $124 per

year, or about 3 days of work, and at an APR of 20%, this �gure rises to about 4 days of

work.1 In addition, there may be an even greater bene�t of more frequent payments for

credit constrained households that are unable to smooth consumption throughout the year.

The Advance EITC option allows EITC recipients to receive a portion of the credit

early, in incremental payments with each paycheck during the tax year. Given the evidence

on credit constraints among those claiming the EITC [Berube et al., 2002b; Elliehausen,

2005], the Advance would appear to be an attractive option for low income taxpayers.

However, take-up for this program is virtually non-existent. Estimates of Advance EITC

participation range from 0.5% to 3%. There are some potential downsides to receiving the

Advance. If at the end of the year, the tax �ler turns out to be ineligible for the EITC, the

Advance payments must be paid back to the IRS. Also, if individuals have time-inconsistent

preferences then the smaller Advance payments may be spent in very di¤erent ways than

the one-time EITC payment.

In order to gain greater insight into this question, I conduct a large-scale, random-

ized experiment involving the Advance EITC and the employer. The �rst component of the

experiment is designed to jointly test the signi�cance of four explanations of low Advance
1Credit card debt �gures are for households in the bottom 20% of incomes, as reported in the 2004 SCF.

The median household in this group quali�es for the maximum Advance EITC, $1,536. The bene�t of more
frequent payments is calculated as the potential savings in compounded, monthly interest on credit card
debt.
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EITC take-up. First, informational barriers may hinder participation: potential recipients

may lack awareness of the Advance or may not understand how to receive payments. To

address this, I present a treatment group of stores with informational materials and the

necessary forms for enrollment. There are a second set of administrative costs that arise

because the Advance EITC is administered through the employer. Accordingly, I train the

store managers to present the informational materials to employees in the context of the

workplace.

Third, individuals may procrastinate in �lling out the necessary Advance EITC

paperwork and fourth, they may not enroll for fear of stigma. To address this, I impose

a soft deadline on the decision to enroll and require all employees to submit a decision,

using the so-called "Active Decision" mechanism [Carroll et al., 2008]. Requiring everyone

to hand in paperwork regardless of their interest in the program makes it harder to infer

which employees are actually participating, thus reducing stigma. Because the treatment

simultaneously addresses these four explanations, I am only able to analyze their collective

contribution to Advance EITC take-up, or lack thereof.

In addition, individuals may avoid Advance payments as a form of forced savings;

the "lump-sum" EITC payment might be viewed as an illiquid savings vehicle, and therefore,

a commitment device. To address this, I o¤er a second group of the treatment stores the

option of channeling their Advance payments into an arguably superior savings vehicle, the

company-matched, 401(k) savings plan. This experimental design only partially accounts

for a forced savings motive. Should individuals deem the 401(k) plan too illiquid an option,

they may still reject the Advance EITC option, even though they have forced savings
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motives.

There are at least two other explanations that are not directly addressed by the ex-

perimental design. First, individuals may be uncertain about their EITC eligibility, and thus

avoid Advance payments for fear of having to pay them back at the end of the year. Second,

there may be institutional defaults that determine Advance EITC participation. Though

my experiment does not directly address default bias, I observe whether the elimination

of an automatic renewal policy has signi�cant e¤ects on take-up and whether information

mitigates this default e¤ect.

The experimental treatment results in a very small increase in Advance EITC

participation. I precisely estimate increases in participation among all employees from a

base of 0.3% to about 1%. Taking into account the fact that not all employees are eligible

raises this estimate to an approximate 1.2 percentage point increase. As a result of the

additional 401(k) treatment, there is a 3.4 to 4.5 percentage point increase in participation

in the company provided savings plan from a baseline participation rate of 46%. However,

there is no detectable di¤erence in the increase in Advance EITC take-up in the presence of

the 401(k) savings option. These results together suggest that information, administrative

costs, stigma, procrastination and long-term forced savings motives do not play a major role

in explaining low Advance EITC take-up rates. An aversion to having to pay back Advance

payments and/or short-term forced savings motives remain as potential explanations.

Information does, however, appear to e¤ect behavior for the small share of employ-

ees who were previously enrolled in the Advance EITC. I present evidence that defaults,

in particular requiring recipients to renew Advance payments every year, can have large
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negative e¤ects on participation. At the same time, an information intervention signi�-

cantly mitigates these default e¤ects. Advance participation declines by 40% immediately

following the renewal deadline, though notifying recipients of the change o¤sets more than

half of this drop. This additional �nding illustrates the potential for inertia to help explain

erosion overtime in Advance participation as well as the potential for information to easily

o¤set this phenomenon, and adds to a growing literature on the signi�cance of defaults in

determining the take-up of bene�ts.

The remainder of this chapter proceeds as follows. Section 3.2 describes the rules

for the Advance EITC and 401(k) savings plans, reviews the literature on the Advance

option and presents evidence from a preliminary survey conducted by the author. Section

3.3 explains the experimental design and methodology and also includes a data description.

Section 3.4 presents the results of the experiment and Section 3.5 concludes with discussion

and suggestions for future research.

3.2 Program Descriptions, Literature Review and Prelimi-

nary Survey

3.2.1 Program Descriptions

Advance EITC

Introduced in 1975, the EITC is a refundable tax credit for low income workers

that may comprise as much as 40% of income. The maximum bene�t is $4,824 for the year

2008. In order to be eligible for the credit a tax �ler must earn income at some point during
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the tax year. The subsidy is characterized by a "phase-in" range over which the credit

increases in earned income, a "plateau" over which the credit is constant and a "phase-out"

range over which the credit decreases with earnings. The maximum earnings thresholds are

$38,646 for single �lers with two or more children, $33,995 for single �lers with one child

and $12,880 for single �lers with no children. For married couples, the earnings threshold

is relaxed by an additional $3,000. A more thorough history and description of the EITC

schedule as well as a review of its behavioral e¤ects is provided by Hotz and Scholz [2003b].

The Advance EITC has been in existence since 1979. Currently, the maximum

allowed Advance is 60% of the maximum credit for a family with one child, or $1,750. After

receiving Advance payments, the remainder of the credit is received when taxes are �led at

the end of the tax year. However, if the tax �ler turns out to be ineligible for the credit,

the Advance must be paid back to the Internal Revenue Service (IRS), possibly with an

interest penalty. To receive Advance payments, an individual must submit a W-5 form

to their employer, which the employer is legally obligated to process. The IRS provides

guidelines to employers for calculating payments.

When signing up for Advance payments, individuals must accurately predict that

they will indeed be eligible for the EITC at the end of the year. Eligibility requires that one

qualify for the general EITC and also claim at least one child. Changes in income or family

status are factors that may a¤ect this. If an individual believes that she will no longer

be eligible, she must submit another W-5 form canceling Advance payments. In addition,

individuals may receive Advance payments from only one employer at a time. If a recipient

changes employers, she must �ll out another W-5 form with her new employer. If taxes
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are �led jointly, both members of the couple must submit W-5 forms to their respective

employers. Finally, the Advance EITC must be renewed each year.

401(k) Plans

Established in 1978, 401(k) plans allow individuals to make tax deductible con-

tributions to a retirement savings account through the employer. The returns to these

contributions are taxed upon withdrawal, with penalties levied on savings withdrawn prior

to retirement. This generates arbitrage opportunities, as marginal tax rates are relatively

low at the time of retirement. Kotliko¤ and Rapson [2006] argue that retirement accounts

can earn $0.06, $0.07 and $1.84 on the dollar for an individual earning $30K per year at

ages of 30, 45 and 60 respectively. Many employers partially match 401(k) contributions.

Employees in the current study are o¤ered a 25% match on a maximum of 5% of earnings,

which translates into an increase of about 1.25% in annual earnings, or $150 on average. Ad-

ditional matching of up to 25% of the employee contribution is provided at the end of each

year via pro�t sharing. The match becomes fully vested after four months of employment.

An additional bene�t of the 401(k) plan is identi�ed once one recognizes possible

psychological barriers to retirement saving. If individuals pay little attention to the need to

save for retirement or face signi�cant discipline problems, the automation of savings that

is a¤orded by a 401(k) savings plan may be of great bene�t to employees. On the other

hand, early withdrawal penalties may reduce liquidity, which can be especially costly to

low-income workers in the face of a negative income shock.
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3.2.2 Literature Review

Previous research has shown that EITC participation rates, at about 80% in the

mid 1990s [Scholz, 1994], are relatively high compared to other social bene�ts [Currie,

2006].2 To the contrary, Advance EITC take-up estimates range from 0.5% to 3% among

eligible EITC recipients.3 Commonly cited barriers to the take-up of social bene�ts include

information costs, administrative costs, stigma, procrastination and possibly inertia [Currie,

2006; Madrian and Shea, 2001; Choi et al., 2004]. Survey evidence from low-income families

and EITC recipients shows that awareness of the Advance EITC is very low and individuals

generally express a preference for the one-time, lump sum method of receiving the EITC

[e.g. GAO, 1992; Olson and Davis, 1994; Romich and Weisner, 2000]. In addition, survey

responses indicate that the risk of having to pay back errant Advance payments may be

particularly salient for low-income families.

To explore the extent to which a lack of awareness is driving low Advance EITC

participation, the IRS conducted a randomized �eld experiment among in 1996 [IRS, 1999].

A notice regarding the Advance EITC was mailed to a randomly selected group of six

million EITC recipients, and their subsequent enrollment patterns were compared to a

control group of 60,000. The e¤ect on participation was statistically signi�cant, more than

doubling participation rates. However, the overall magnitude of participation was small,

rising from 0.5% to 1.27%. The IRS notes that promotional e¤orts through the employer, a

2More recent work suggests that this may be an overestimate [Kopczuk and Pop-Eleches, 2005; Hotz and
Scholz, 2003b].

3When using IRS tax return data for 2003, about 100,000 �lers, or 0.5% of EITC recipients report
receiving an Advance. However, the GAO uses W-2 forms from employers to estimate an additional 400,000
recipients that do not report the Advance on their tax return [GAO, 2007]. The GAO also adjusts for the
fact that only 4 out of 5 EITC recipients would have quali�ed for the Advance.
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key player in distributing the Advance, may prove more e¤ective. As will be shown, despite

additional incorporation of the employer, the results from the current �eld experiment will

be quite similar in magnitude to the IRS experiment.

In explaining the apparent preference for "lump-sum" payments, some have relied

on models from behavioral economics [Romich and Weisner, 2000]. Individuals with time-

inconsistent preferences and, in particular, quasi-hyperbolic discounting may use the one-

time payment as a commitment device or forced savings [Laibson, 1997]. In such a model,

individuals must face some sort of borrowing constraint to keep the forced savings from

being undone. In addition, individuals may exhibit mental accounting, as described by

Thaler [1999]. That is, tax �lers may regard the smaller, more frequent Advance payments

as "regular income," while the large, one-time EITC payment may be viewed as a "windfall."

If the marginal propensity to save out of the latter is higher, individuals may opt for the

lump sum payment to help increase their savings and/or purchase of durable goods.

Evidence regarding these behavioral models is mixed. Many EITC recipients make

use of expensive Refund Anticipation Loans (RALs) to accelerate the arrival of tax refunds,

presumably in part due to the lack of an alternative borrowing option [Berube et al., 2002b].

Elliehausen [2005] �nds that these RAL customers have fewer options for borrowing, are

more likely to be near their credit limit, are more likely to have experienced recent delin-

quencies in debt repayment, and are more likely to have taken out a payday or pawn shop

loan in the last 5 years, compared to the average tax �ler. Survey evidence indicates that

the primary use of tax refunds for EITC recipients is to repay debt that has accumulated

throughout the year [Smeeding et al., 2000; Rhine et al., 2005]. While EITC recipients do
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appear to face some borrowing constraints, their accumulation of costly debt in the presence

of forced savings is suboptimal, even for a sophisticated, quasi-hyperbolic discounter.4

There is evidence that consumption increases for EITC recipients during tax sea-

son. This again indicates that EITC recipients might be credit constrained and also provides

insight into the types of purchases that are made using the refund. Barrow and McGrana-

han [2000] �nd increases in spending among EITC families during tax �ling season, with a

9% increase in spending on durable goods. Souleles [1999], however, �nds the increase in

spending to be concentrated on nondurables among the lowest income ranges, while higher

income families exhibit excess sensitivity with respect to spending on durables. These

higher income families are less likely to be credit constrained, and therefore �t less within

the forced savings framework. In addition to spending on durables, some studies suggest

that EITC refunds are partially saved [Smeeding et al., 2000; Rhine et al., 2005], apparently

as bu¤er that is drawn down shortly following the tax season [Beverly et al., 2004].

A GAO [2007] study provides detailed characteristics for Advance EITC using

W-2 forms submitted by employers from 2002 - 2004. The average annual Advance was

about $280, and Advance payments comprised about 0.4% of total EITC dollar payments.

It appears that the cost of claiming the Advance increases with number of employers:

a majority of Advance recipients received wages from only one employer throughout the

year. However, the costs of enrollment do not seem to signi�cantly decrease with the size of

employer, as one might expect. More than half of Advance EITC payments were distributed

from small employers. As compared to EITC recipients in general, Advance recipients are

4This may be reconciled by the phenomenon of partial-naïveté. That is, time-inconsistent agents may
not be fully sophisticated and underestimate their future level of impatience. Thus, their forced savings plan
unravels.
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slightly younger, have higher average incomes ($19,000 versus $13,000), and have more

children.5 Furthermore, males comprise 60% of Advance recipients, as opposed to 47% of

the general EITC population. There is also a high turnover rate for Advance recipients,

with 50% of a given cross section comprised of �rst-time recipients and a 28% retention rate

for these �rst-time recipients.

3.2.3 Preliminary Survey

In preparation for the �eld experiment, I conducted a preliminary survey among a

small sample of EITC recipients in 2005. With help from the nonpro�t Center on Economic

Progress (CEP), respondents were interviewed during tax �ling season at various free tax

preparation sites in the greater Chicago area.6 The survey was designed to identify whether

EITC recipients were aware of the Advance option and to explore why individuals prefer the

lump sum EITC payment. Consistent with previous studies, I found that a majority of the

respondents, 70%, were unaware of the Advance EITC. In addition, after being made aware

of the option, a small share, 10%, expressed interest in the program. These �ndings are

shown in Table 3.1. The following experimental results will primarily address this suggestive

evidence on information. Survey respondents indicate a higher level of interest conditional

on being informed about the Advance EITC. I will test whether and to what extent this is

true in the �eld.

Survey responses also show that uncertainty may play some role. Table 3.2 reports

answers to questions about the expected EITC credit. While I �nd that most individuals,

5This last di¤erence is expected, as having at least one qualifying child is necessary for Advance EITC
eligibility.

6Demographic information on the survey recipients is available in the appendix.
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73%, correctly expected to receive the EITC, they generally underestimated the size of

their credit. Underestimating the credit is not as costly as being wrong about receiving any

EITC credit. In the latter case one may have to repay Advance EITC payments. I cannot

comment on the likelihood of this Type I error, since this sample only includes individuals

who had received a refund. Nevertheless, fear of making this error may limit participation,

as noted in previous studies.

Finally, the survey reveals intriguing results regarding the general preference for

the lump sum EITC payment. First note that in Table 3.2, the most popular use of the

EITC is pay o¤ past bills and debt. This indicates that earlier payments, possibly from

the Advance EITC might have been very useful. Nonetheless, an overwhelming majority of

respondents, 90%, report that they would not be willing to try the Advance. In Table 3.1,

I ask about the preference the one-time EITC payment. While a signi�cant share, 34%,

wish to avoid the prospect of owing back, a majority, 58%, simply state a preference for

the lump sum. When asked why they prefer to receive the EITC all at once, the primary

response is that it will be used to pay o¤ past debt. That is, individuals prefer to receive a

large EITC refund next year to pay o¤ debt that will accumulate throughout the current

year.
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3.3 Experimental Design, Data Description and Methodol-

ogy

3.3.1 Participating Firm

This �eld experiment was made possible by the collaboration of a large-scale,

nationwide �rm in the retail sector. The nature of prevailing wages in this sector suggests

that I have an advantage in reaching a target population of EITC qualifying households. The

�rm�s hierarchy �ows down from a parent company to sub-companies. These sub-companies

are then divided into regions and then districts. Districts are comprised of about 20 stores.

I focus on hourly employees at a subset of retail outlets within the Southern and Western

regions of the US. Each of the two regions is a part of a di¤erent sub-company, though the

two are very similar in scope.

Many of the employees at this company work less than 40 hours per week. Employ-

ees work in overlapping shifts, and each store has a team of approximately four managers.

Store sizes range from 22 to 124. Prior to the experimental intervention, the company

regularly noti�ed its employees of opportunities such as the EITC, Advance EITC, food

stamps, and the like through posters in the workplace. In addition, the company runs an

annual 401(k) enrollment campaign during the spring, which coincides with the �eld ex-

periment. This outreach campaign amounts to sending out all necessary 401(k) forms to

eligible employees who are not yet enrolled.
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3.3.2 Experimental Design

The experiment consists of varying the costs of enrollment for the Advance EITC

and 401(k) Savings bene�t across retail sites. There are two treatment groups that received

either the "Advance EITC Only" treatment or the "Advance EITC and 401(k)" treatment

and a control group that received no intervention. The �rst treatment jointly reduces four

types of costs associated with the Advance EITC: information costs, administrative costs,

procrastination and stigma. Since I am addressing these four types of costs simultaneously,

I am only able to test the null hypothesis that these costs collectively do not a¤ect Advance

take-up. The second treatment additionally addresses the issue of time inconsistency.

First, a high cost of �guring out how to enroll may explain low participation. To

address this issue, I present the �rst treatment group of stores with information in the form

of a color �ier and short video presentation, encouraging them to sign up for the Advance.

The use of a �ier and video helps to maintain consistency in treatment across di¤erent

sites. In addition, these employees are given the IRS W-5 form needed to begin Advance

payments.

Second, there may be additional administrative obstacles to enrollment driven by

the fact that the Advance EITC is disbursed through the employer. Thus, I administer

the treatment through the Human Resources department and engage the employee within

the workplace setting. I train managers either in person or over conference calls, and also

provide information packets to aid in determining the eligibility of employees. Managers

distribute the Advance EITC information during routine group meetings. Those employees

who are both interested and eligible can then sign up for the program at their work site.
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Third, individuals who desire to enroll may procrastinate in �lling out paperwork,

or may be reluctant to submit their forms due to stigma. I therefore incorporate the so-

called �Active Decision�mechanism, which was previously used by Carroll et al. [2008] to

promote 401(k) savings. Employees are given a soft deadline of two weeks to hand in a form

indicating their preference, even if they are not interested in the program. The deadline

forces procrastinators to hand in paperwork. Requiring all employees to submit paperwork,

regardless of their participation decision, makes it harder to infer who is enrolling in the

program and thus reduces a stigma e¤ect.

A fourth explanation cites low Advance EITC take-up as evidence of forced savings.

Time-inconsistent preferences may create barriers to saving incremental Advance payments,

and mental accounting may make it preferable to receive the EITC as one large payment

in order to facilitate particular types of purchases or savings. Within this framework, a

sophisticated individual will seek out illiquid savings vehicles to use as commitment devices.

To explore this hypothesis, I introduce a second treatment group in which employees receive

the same Advance EITC intervention as above and are also encouraged to contribute to the

company provided 401(k) savings plan.

The informational materials given to these employees mention that additional

payments received from the Advance EITC may be channeled into a 401(k) plan. They

are told via a video presentation, "Now you can take the extra $30 per week from the

Advance EITC and put it into your 401K plan." Managers are given an additional table

outlining the 401(k) contribution level needed to roughly o¤set Advance payments. In

addition to Advance EITC forms, the employees also receive the necessary forms for 401(k)
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enrollment. Those in the second treatment group are likewise subject to a soft deadline of

two weeks to make a decision. If individuals believe that they lack the discipline to receive

Advance payments with their paycheck, they can use 401(k) contributions to automatically

put the funds toward retirement. However, if individuals only wish to put the money away

for a short period of time, then the 401(k) account may prove too illiquid. Therefore, this

test only addresses a forced savings motive that includes long term savings goals.

The experiment involves two phases. The �rst phase occurs in the spring of 2006.

Store managers are given training on the Advance EITC and the materials to be used for

the experiment. Materials are shipped out to the stores, and the treatment is administered

over the span of two weeks to all current employees.7 The second phase of the treatment

occurs in the autumn of 2006. In the second phase, the target population consists of new

hires. This group was chosen because new hires may di¤er from existing employees with

respect to prior habits regarding the Advance EITC. As new employees do not qualify for

the 401(k) savings plan, the second phase includes only the Advance EITC treatment.

Figure 3.1 depicts the hierarchical structure of the �rm and regions involved in

the experiment. Randomization of the treatment takes place at the district level, with

6 districts assigned to the "Advance EITC Only" treatment, 6 districts assigned to the

"Advance EITC and 401(k)" treatment and 7 districts assigned to the control group. This

was the �nest level of randomization feasible for the company, given its management and

operation structure. Figure 3.1 provides the sample size of the experiment at the di¤erent

levels of operation. In the "Advance EITC Only" treatment group there were 58 stores

7Because materials are not shipped to all stores on exactly the same date, some stores lag a couple of
weeks in administering the treatment. Thus, the �rst phase spans about 6 weeks. Nevertheless, at any given
store, materials are only distributed over a two week period.
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and 2,227 employees. In the "Advance EITC and 401(k)" treatment group there were 66

stores and 2,519 employees. Finally, there were 61 stores and 2,231 employees in the control

group.

3.3.3 Testing for Default E¤ects

In addition to the �eld experiment, I am able to exploit a natural experiment

that takes place during the period in which I collect data. As previously mentioned, one

must, by law, renew Advance EITC payments at the beginning of every year. Prior to the

experiment, however, the participating �rm was not in compliance with this rule. Advance

enrollment was automatically renewed each year. Upon recognizing this error, the Human

Resources department began enforcing the Advance EITC renewal deadlines, with the �rst

automatic removal taking place in May 2007. Because this represented a deviation in past

policy, the company sent out a mailing to all Advance recipients, alerting them to the change

in regime.

The next automatic renewal took place as regularly scheduled at the beginning of

2008. In this case, a mailing was not sent out prior to the deadline, though employees were

encouraged to re-enroll in the weeks following the deadline. I collect data on enrollment

while these changes take place. The full microdata on employees in treatment and control

stores extend for six months after the second treatment phase, and thus capture the �rst

renewal deadline. I use additional data for Advance EITC recipients in the entire company,

lasting for up to one and a half years after the second treatment phase. This allows me to

track enrollment during the �rst two renewal deadlines and for nine months beyond. I can

also match this second data set with my initial data set to separately track the Advance
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recipients in the treatment and control stores.

At the time of the newly introduced renewal deadline, Advance payments are

automatically stopped for participants. Individuals can �le another W-5 form to remain

enrolled in the program. I can observe whether or not this renewal requirement has an e¤ect

on participation. I can also compare the two separate deadlines to examine how information

may mitigate these default e¤ects. Note that these results will only apply to the smaller,

select group of employees who are actually receiving Advance EITC payments.

3.3.4 Data and Descriptive Statistics

The data consist of weekly, payroll data for all employees, hourly and salaried, in

the treatment and control stores. The data span February 2006 to May 2007, and newly

acquired employees are added as time passes, resulting in a panel of about 25,000 individuals

and over 600,000 individual-by-week observations. I restrict analysis to hourly employees

present during the treatment phases, who comprise roughly 94% of all employees. Included

in this data are the outcome variables of Advance EITC participation, Advance payment,

401(k) eligibility, 401(k) participation, and weekly 401(k) contribution. In addition to the

key variables of interest, there is data on tenure, wages, number of allowances for tax

withholding purpose, weekly hours worked, sub-company, region, district, store, and hourly

or salary status. Finally, there are demographic variables, including age, gender, marital

status, and race/ethnicity. I am also able to identify the geographical location of each store.

A key missing variable in the data set is EITC eligibility. I cannot observe number

of children nor earnings outside of the �rm. In addition, eligibility is not o¢ cially determined

until the year�s end, when annual income is known with certainty. This precludes me from
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estimating the Advance EITC participation rate among EITC-eligible employees. Thus, my

estimates serve as a lower bound to the true participation rate. I will discuss a possible

correction for this below.

Table 3.3 presents the baseline characteristics of hourly wage earners in the treat-

ment and control groups one week prior to the experiment. Data are reported separately

for each of the treatment groups and the control group. As can be seen, I am successful

in achieving balance between the treatment and control groups despite the coarse level of

randomization. One may notice that the preexisting Advance EITC in the "Advance EITC

Only" treatment group is nearly double that of the control group. However, this di¤erence

is insigni�cant, with a p-value of .226.

The pre-existing Advance EITC participation rate is less than 0.3%, though this

rate does not exclude ineligible employees. The 401(k) participation rate among eligible

employees is over 40%, which is relatively high given the makeup of the population. Most

employees work only part-time, averaging 25 hours per week and earning a median wage of

about $7.65 per hour. I have a diverse population that is roughly 30% Hispanic, 20% Black

and 8% Asian. A large portion, 80%, of the sample is female, and only 30% are married.

I do not observe number of dependents, which is needed to determine EITC eligibility.

Nevertheless, the sample is well suited for studying the EITC, which is concentrated among

single, female-headed households and minorities [Holt, 2006].

3.3.5 Empirical Methodology

I aim to measure the e¤ect of the experimental treatment on Advance EITC par-

ticipation, 401(k) participation and possible interactions between the two. My analysis
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will focus primarily on the �rst phase of the treatment. I begin with simple graphical

analysis, which provides evidence that the treatments increased Advance EITC and 401(k)

participation. Next, I run a series of panel regressions of the following form:

yst = �s + �t + �Tst + �Xst + "st; (3.1)

where yst is average participation in the Advance EITC program or 401(k) savings plan in

district s at week t. Here �s and �t are district and time �xed e¤ects, Xst is a vector of

control variables, and Tst is the treatment, which is varied at the district-by-week level.

The treatment e¤ect on Advance EITC participation is separately estimated for

each treatment group, and the 401(k) participation e¤ect is additionally estimated for the

"Advance EITC and 401(k)" treatment. An estimate, �̂, from (3.1) is the intent to treat

(ITT) e¤ect on participation and signi�es the importance of the bundle of costs addressed

by the treatment. In addition, a comparison of the �̂ across the two treatment groups

identi�es any additional e¤ect on Advance EITC enrollment driven by the coupling of the

401(k) savings plan.

3.3.6 Serial Correlation Correction

There may be an issue with serial correlation in the error terms. In this case, I

have both a dependent variable, Advance EITC enrollment, and an explanatory variable,

treatment group, that are highly serially correlated. The problem of serial correlation is

compounded by the small number of districts and potentially long time series allowed by

the data. Following Bertrand et al. [2004] I consider two approaches to correct for serial
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correlation. First, I collapse the data to the district-week level and cluster at the standard

errors at the district level. This approach allows for a �exible variance covariance structure

for the error terms over time, within the districts. A second approach involves collapsing

the data into two time periods, before and after the intervention, and then by district. To

Implement this, I follow Wooldridge [2003] in utilizing a minimum distance chi-square (MD)

approach to estimating the treatment e¤ect. Details and results of this procedure as well

as additional robustness checks are provided in an appendix.

3.4 Results

3.4.1 Graphical Evidence

The main results of the experiment are presented in Figures 3.2 and 3.3. Figure

3.2 displays Advance EITC participation rates during the �rst phase of the experiment

among all hourly employees. Rates are reported separately for each treatment group and

the control group. The shaded region identi�es the period over which the treatment was

administered. Figure 3.3 plots 401(k) participation rates in each of the treatment groups

during the same period. The di¤erence between each treatment group and control group is

also plotted to adjust for seasonal variation in 401(k) eligibility8.

Four major �ndings are apparent in Figure 3.2. First, the preexisting level of

Advance EITC participation was low in both groups, though slightly higher in one treatment

group. Second, there is marked growth in participation in the treatment groups relative to

8Employees become eligible for the 401(k) savings plan in the �rst quarter following 1,000 hours of work.
Thus, there is a quarterly in�ux of newly eligible employees that causes a mechanical dip in the participation
rate.
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the �at control group. Third, the overall magnitude of the treatment e¤ect was modest:

Advance EITC participation rates peak at about 1% in the treatment stores. Fourth, the

increase in Advance EITC enrollment is very similar across the di¤erent treatment groups,

suggesting no additional e¤ect of coupling the treatment with a 401(k) intervention.

Figure 3.3 presents the results of the 401(k) treatment. From a baseline of 46%,

savings plan participation increases by 4 to 4.5 percentage points for the "Advance EITC

and 401(k)" treatment group relative to the "Advance EITC Only" treatment and con-

trol groups. The treatment e¤ect on 401(k) participation is more gradual than that of

the Advance EITC. This is in part due to increasing eligibility over time and/or di¤erent

administrative processes for activating 401(k) payments. Finally, the presence of a sizeable

401(k) e¤ect reassures us that a lack of implementation is not the explanation for small

treatment e¤ects on Advance EITC participation.

3.4.2 Regression Analysis

I now turn to regression analysis, which largely reinforces the insights from Figures

3.2 and 3.3. Panel A of Table 3.4 presents points estimates for the treatment e¤ect on

Advance EITC participation. The treatment e¤ects are estimated as described in Equation

(3.1). The data are grouped at the district level and include all weeks prior to the �rst week

of the treatment phase and following the last week of the treatment phase. In Columns (1),

(4) and (7) I report the estimates without any control variables. In Columns (2), (5) and

(8) I include the full set of observed control variables: W-4 allowances for tax withholdings,

hours worked in the past week, wage, tenure, age, store size, and a set of dummies for

Hispanic, Black, Asian, Native American, gender, marital status and region. Finally, in
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Columns (3), (6) and (9) I also include a cubic polynomial in each continuous controls and

interactions between all continuous control and between each dummy and all continuous

controls.

I precisely estimate a small e¤ect on Advance EITC participation. Point estimates

range between a 0.5 and 0.7 percentage point increase in participation for the "Advance

EITC Only" and "Advance EITC and 401(k)" treatment groups respectively. Importantly,

the treatment e¤ects are statistically indistinguishable across the two groups. The Advance

EITC treatment e¤ects are statistically signi�cant and relatively constant across the di¤er-

ent speci�cations. These results remain signi�cant after clustering at the district level to

account for serial correlation within districts. These �ndings are consistent with aforemen-

tioned experiment conducted by the IRS [1999].

Panel B of Table 3.4 reports the analogous treatment e¤ect on 401(k) participa-

tion. Save for the outcome variable, the speci�cations in Panel B are identical to those

in Panel A. The data are similarly grouped and cover the same time period, but are now

restricted to 401(k) eligible employees. In Columns (13) through (15) I estimate a 3.4 to

4.5 percentage point increase in 401(k) participation for the "Advance EITC and 401(k)"

treatment group. This is amounts to a 10% increase relative to a baseline participation rate

of 46%. There is no comparable increase for the "Advance EITC Only" group, and possibly

a slight decrease for this group. The estimates are fairly robust to controls, though not as

stable as the Advance EITC results, and remain statistically signi�cant after a clustering of

the standard errors. These �ndings resonate with previous work by Carroll et al. [2008] on

the determinants of 401(k) savings, in which deadlines and the use of an "Active Decision"
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mechanism signi�cantly increases take-up. I estimate a much smaller increase in participa-

tion: 4.5 percentage points versus 28 percentage points. As compared to the Carroll et al.

[2008] study, my sample is drawn from a lower segment of the income distribution, where

the bene�t of participating in a 401(k) savings plan is smaller. This may partially explain

the discrepancy in treatment e¤ects.

3.4.3 Placebo Regressions

As a robustness check, I conduct the previous analysis during the weeks that

precede the actual experiment. As will be shown, there are no treatment e¤ects in this

preceding period. In Figure 3.2, the period under consideration is to the left of �rst phase

of implementation. The data include only pre-treatment weeks. The treatment dummy is

arti�cially set to 1 in treatment stores during the second half of these pre-treatment weeks,

creating a so-called "placebo" e¤ect. Under a valid experimental design, we would expect

to observe no treatment e¤ect for Advance EITC or 401(k) participation. Note that the

data here is at the individual level, which as compared to the previous speci�cations, would

bias one toward �nding an e¤ect. Table 3.5 again presents results for the speci�cation in

Equation (3.1). As can be seen, there are no statistically signi�cant "placebo" e¤ects. Thus,

we are assured that the experimental analysis is not simply picking up di¤erential trends in

participation.

3.4.4 Adjusting for EITC Eligibility

I have thus far reported the treatment e¤ect on participation among all employees,

though I would ideally wish to report the e¤ect among EITC eligible employees. Though
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I lack data on EITC eligibility, I can impute eligibility using an auxiliary data set. I

use the 2006 March Supplement of the Current Population Survey (CPS) in conjunction

with the National Bureau of Economic Research (NBER) TAXSIM model.9 First, I use

the TAXSIM model to calculate EITC eligibility for hourly workers in the CPS. Next,

I impute EITC eligibility using a set of variables that overlap in the CPS data and in

my administrative data: wage, age, marital status, race/ethnicity and geographic region.

This method generates an estimated eligibility rate of 48% for my sample during the week

following the �rst treatment phase. Thus, the treatment e¤ect is scaled up from increases

of 0.5 and 0.7 to 1 and 1.2 percentage points in the "Advance EITC Only" and "Advance

EITC and 401(k)" treatment groups respectively.

3.4.5 Default E¤ects and Larger Information E¤ects among Current Par-

ticipants

Initially, Advance payments were automatically renewed for recipients in the par-

ticipating �rm. Starting in May 2007, employees were required to renew payments on an

annual basis. In Figure 3.4 the immediate e¤ect of a renewal deadline is made clear. Here I

plot the total number of Advance EITC recipients in each of the two treatment groups and

the control group.10 We see that the increases in participation that took place following the

�eld experiment are e¤ectively reversed. Advance EITC enrollment decreases by two-thirds

following the �rst deadline, falling from 15 to 5 employees in each of the two treatment

groups. Though subsequent enrollment does partially rebound, the additional e¤ect of the

9For more on the TAXSIM model see Feenberg and Coutts [1993] or visit the NBER website at http:
//www.nber.org/~taxsim/. Stata code used in preparing the CPS for TAXSIM was based on code written
by Judith Scott-Clayton, available at http://www.nber.org/~taxsim/to-taxsim/.
10Because I only have data on recipients beyond June 2007, I cannot plot participation rates.

http://www.nber.org/~taxsim/
http://www.nber.org/~taxsim/
http://www.nber.org/~taxsim/to-taxsim/
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second deadline virtually eliminates what remains of the treatment e¤ect.

An inspection of enrollment for the entire �rm provides a more complete picture.

Figure 3.5 shows aggregate enrollment levels from 2006 to 2008 for the entire company.

Though there is an immediate and stark drop in enrollment at each of the deadlines, indi-

viduals appear to gradually enroll again as time passes. At the �rst deadline, enrollment

drops from 391 to 228 and slowly builds back up to 321 by the end of the year. At the

second deadline, enrollment drops from 321 to 2, rapidly recovers to 200 over the next two

months, and then slowly climbs back up to 241 over the next seven months. The introduc-

tion of a renewal requirement appears to result in permanent reductions in Advance EITC

enrollment.

By comparing the e¤ect of the two deadlines, we recognize the role of information

in mitigating the drop in enrollment. Prior to the �rst deadline, a notice is sent to Advance

recipients. At this deadline, enrollment initially drops to 60% but then recovers to about

82% of the original enrollment level by the time of the next renewal period. At the second

renewal deadline no notice is sent out ahead of time, and enrollment initially drops by almost

100%. However, there is a rapid rebound in enrollment shortly thereafter, returning levels

to 62% of what they were originally after just months. Human resource sta¤ within the

company reports that after the second deadline, e¤orts were taken to encourage recipients

to renew their Advance payments. Thus, the results illustrate that 1) default e¤ects can

have signi�cant e¤ects on enrollment, possibly due to inertia, 2) these e¤ects are more

pronounced among the marginal Advance EITC enrollees in the treatment districts, and 3)

these default e¤ects can be generally undone by simple information interventions. Thus, for
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the select group of employees who were previously receiving Advance payments, information

has substantial e¤ects on take-up.

3.4.6 Heterogeneity in Treatment E¤ects

In order to gain a better understanding of the determinants of Advance EITC take-

up, it may be useful to interact the treatment e¤ect with various observable characteristics.

With such a small average treatment e¤ect, however, I have limited power with which

to conduct such analysis. I nonetheless examine two observable characteristics that are

particularly relevant to the hypothesis that uncertainty is driving low Advance EITC take-

up: weekly hours worked and tenure. The idea here is that a higher average weekly hours

and/or tenure may be correlated with higher job stability, lower uncertainty and thus higher

Advance EITC take-up. To explore this relationship, I split the sample into two groups

that are above and below median average weekly hours worked and likewise into two groups

above and below median baseline tenure. I then compare the treatment e¤ects across these

two subgroups. With respect to weekly hours worked, I �nd ambiguous results: a positive

correlation with Advance EITC take-up in the "Advance EITC Only" treatment group and

a negative correlation in the "Advance EITC and 401(k)" treatment group. The results with

respect to tenure are (weakly) opposite of what is predicted by a theory of uncertainty. The

results of this analysis are provided in the appendix. Perhaps a larger treatment e¤ect

would have allowed for a sharper test of this theory.



104

3.5 Discussion

Given the results in Table (3.4), I can rule out an increase of participation larger

than 1.4 percentage points. The makeup of the experimental population, the scope of the

treatment and in particular, the participation of the employer arguably gave the Advance

EITC its best chance at succeeding. The results imply that low participation in the Advance

EITC option is not simply due to a lack of information, administrative costs, stigma or

procrastination. One may further conclude that the small increases in Advance enrollment

are not the result of de�ciencies in the design or implementation of the �eld experiment. I

observe a treatment e¤ect on 401(k) participation of 4 to 4.5 percentage points, which is

an order of magnitude larger than that of the Advance EITC. It is reasonable to presume

that subjects were exposed to the Advance EITC materials and actively chose not to enroll.

Further work is needed to disentangle the remaining hypotheses of low Advance EITC

take-up.

Alternative explanations for low Advance EITC take-up include the concern of

having to pay back the payments at the end of the year and/or a forced savings motive.

Distinguishing between these two theories is important, as they have di¤erent policy im-

plications. If risk aversion is driving behavior, then EITC recipients may be taking costly

precautionary measures due to uncertainty and complexity of income tax liability. Taking

measures to reduce confusion regarding eligibility or adjusting the manner in which under-

withholding is resolved may alleviate these costs. I have already shown that information has

only modest e¤ects on overall take-up. This leaves altering the resolution of overpayments

as a possible avenue for increasing Advance EITC take-up.
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On the other hand, if individuals use the lumpiness of the EITC as a form of

forced savings, then products that allow for short-term, illiquid savings options may be of

bene�t to EITC recipients. My test of force savings is limited due to the long-term horizon

of a 401(k) savings plan and the possibility that EITC-eligible employees are not likely to

be 401(k) eligible. An alternative test of this theory would be to see if employees welcome

additional withholdings from their paychecks that are repaid at the end of the year by the

employer. With the help of an employer, it would be possible to design a �eld experiment

that investigates whether such demand exists in the �eld.

I have also presented separate results for a unique subset of employees: those

actually enrolled in Advance EITC. For this group, I �nd that the introduction of an

annual renewal requirement signi�cantly reduces enrollment. However, an informational

intervention largely o¤sets this e¤ect. The deadline causes a larger decline in participation

for those who were newly enrolled in the Advance EITC. It may be the case that these

marginal enrollees may have less of an attachment to the program. On the other hand, the

marginal enrollees might be simply experimenting with the program and use the renewal

deadline as a natural point of exit. In fact, some or all of the decrease in the enrollment at

the renewal deadline may be attributed to procrastination in unenrollment, suggesting that

previous enrollment levels were higher than optimal. In either case, procrastination with

respect to re-enrollment or procrastination with respect to unenrollment, a policy of annual

Active Decision may be preferable to either automatic renewal or automatic removal [Carroll

et al., 2008]. We must also realize that these deadline e¤ects are limited in the extent to

which they may explain low Advance EITC take-up. Even before the renewal deadlines are
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introduced, Advance EITC participation within the �rm is lower than 1%.

One �nal explanation of low Advance take-up is that behavior is heavily driven

by institutional defaults. This can be illustrated by a comparison of tax credits in the US

to those in the UK. The UK analog of the EITC is the Working Tax Credit (WTC).11

Payments are disbursed by Her Majesty�s Revenue and Customs (HMRC) on a monthly

or bi-weekly basis, though not as a part of the paycheck. Initially, the refundable credit is

based on prior year income, and recipients must report changes to marital status, number of

dependents, earnings and other factors throughout the year that may a¤ect the level of the

credit. At the end of the year, overpayments or underpayments are resolved. Thus, default

timing of tax credits in the UK is the mirror opposite of the default, annual payment of the

EITC in the US.

As a result, 73% of WTC recipients in the UK received overpayments from the

government in 2004 and thus had to pay back on average 12% of their entitled credit at

the end of the year [Brewer, 2006]. In stark contrast, 95% of EITC recipients in the US

overpaid taxes to the government in 2004 and thus received refunds that were on average

in excess of 100% of their entitled credit at the end of the year [IRS, 2004]. Thus, di¤erent

institutional defaults with respect to the timing of tax credits are associated with vastly

di¤erent patterns of over- and underwithholding. Though WTC recipients do not have a

formal means of opting for an annual payment, they may still adjust the timing of their

credit by more accurately reporting current year income and thereby reduce the amount of

overpayments. In addition, these UK taxpayers interestingly do not exhibit a demand for

delaying payments until the end of the year, as would be predicted, for instance, by a forced

11For more details on the WTC, see Brewer [2006], O�Dea et al. [2007] and Brewer et al. [2008].
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savings hypothesis. Instead, they often complain about the lack of timeliness of their WTC

payments [Brewer et al., 2008]. More investigation into the US and UK systems may yield

further insights into the preferences over the timing of tax credits and the e¤ects of these

timing decisions.

This last explanation of low take-up has implications from a public �nance stand-

point. If individuals exhibit inertia when choosing between receiving Advance payments

and receiving the lump sum form of the EITC, changing the default does little to change

the underlying economic incentives, but may alter behavior signi�cantly. This phenomenon

must be taken into account when calculating the excess burden of an income tax and also

when designing an optimal income tax. This is especially the case if speci�c subgroups are

more in�uenced by defaults, which adds another dimension to the distributional impact of

the income tax.
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Figure 3.1: Company Structure and Experimental Design
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Regions
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(7,000)

Data Collected at the
Employee Level

Treatment Administered
at the Store Level

Stores
(185)

Note: Structure of participating �rm for subset of stores that participated in the experiment. All stores
within two of the company�s regions participated in the experiment. Due to operational constraints,
randomization took place at the district level. Nevertheless, data is collected at the individual level.



109

Figure 3.2: Advance EITC Participation by Treatment Group
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non-eligible employees. Graph corresponds to the �rst treatment phase, as described in the text. Shaded
area denotes treatment implementation period.
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Figure 3.3: 401(k) Participation by Treatment Group
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Note: 401(k) participation rates by treatment group, among all eligible, hourly employees. Graph corresponds to the �rst treatment phase, as
described in the text. The left graph presents the raw participation rates, while the right graph presents the di¤erence between each treatment group
and the control group. Shaded area denotes treatment implementation period. Employees become eligible for the 401(k) savings plan in the �rst
quarter following 1,000 hours of work. Thus, there is a quarterly in�ux of newly eligible employees that causes a mechanical dip in the participation
rate.
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Figure 3.4: Advance EITC Enrollment by Treatment Group - Long Term
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Note: Advance EITC enrollment counts by treatment group, among all hourly employees. Graph spans
both treatment phases. Shaded areas denote the treatment implementation phases. Vertical lines indicate
�rst and second renewal deadlines.
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Figure 3.5: Companywide Advance EITC Enrollment - Long Term
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implementation phases. Vertical lines indicate �rst and second renewal deadlines. Prior to the �rst
deadline, a notice was sent out notifying recipients of the need to renew Advance Payments, thus
mitigating the default e¤ect. In contrast, no notice was given before the second deadline. However, the
�rm did remind employees of the renewal requirement following the second deadline. Data are collected
with less frequency as time passes, thus explaining the apparently smoother dynamics over time.
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Table 3.1: Prior Knowledge and Willingness to Try Advance EITC

Were you Aware of the AEITC?

Yes 29.9%
No 70.1%
N = 127

Now that you know about the Advance payment option, would you
have preferred to receive the Advance payment?

Yes 10.2%
No 89.8%
N = 128

Why would you not have preferred to receive the AEITC?

Too much hassle 8.2%
Prefer the lump sum 58.2%
Do not wish to owe money back 33.6%
N = 110

Why do you most prefer to receive the EITC all at once in your
tax refund check?

Put money in savings 19.1%
Pay future bills 9.5%
Pay off past bills or debt 54.0%
Purchase household/personal items 1.6%
Move or get a new apartment 3.2%
Pay tuition for me or a family member 7.9%
Purchse or repair a car 0.0%
Leisure, entertainment, vacation, shopping 1.6%
Buy gifts for friends or family members 0.0%
Other 3.2%
N = 63

Note: Responses to a preliminary survey of EITC recipients during the 2005 tax season. Interviews were
administered at various free tax preparation sites with the help of the Center for Economic Progress, based
in Chicago, IL.
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Table 3.2: Expectations and Use of the EITC

Did you expect to receive the EITC before coming to the tax center?

Yes 72.5%
No 23.3%
Not Sure 4.2%
N = 120

Average difference in expected and actual EITC:

Mean $1,075
Standard Error (178.2)
N = 84

What do you plan to do with your tax refund?

Put money in savings 19.5%
Pay future bills 10.2%
Pay off past bills or debt 44.5%
Purchase household/personal items 4.7%
Move or get a new apartment 3.1%
Pay tuition for me or a family member 10.9%
Purchse or repair a car 3.1%
Leisure, entertainment, vacation, shopping 0.8%
Buy gifts for friends or family members 0.0%
Other 3.1%
N = 128

Note: Responses to a preliminary survey of EITC recipients during the 2005 tax season. Interviews were
administered at various free tax preparation sites with the help of the Center for Economic Progress, based
in Chicago, IL.
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Table 3.3: Baseline Descriptive Statistics by Treatment Group

Control
Advance EITC

Treatment Only
Advance EITC &
401(k) Treatment Control

Advance EITC
Treatment Only

Advance EITC &
401(k) Treatment

Advance EITC 0.179 0.359 0.159 Hispanic 30.524 32.749 28.027
Participation {0.097} {0.106} {0.073}   {6.848} {11.215}   {5.936}

401(k) Participation 43.202 44.712 46.747 Black 19.632 19.766 25.883
(Among those eligible)   {1.015}   {3.275}   {3.652}   {9.947}   {5.631}   {6.481}

401(k) Contribution 5.942 6.102 6.094 Asian 8.247 6.334 9.369
Rate {0.478} {0.444} {0.257} {2.023} {2.964} {1.825}

401(k) Eligibility 44.509 42.902 46.368 Native American 0.448 0.854 0.834
Rate   {3.010}   {2.917}   {3.147} {0.104} {0.506}      {0.123}**

Tenure 2.622 2.727 2.741 Married 31.197 30.503 29.655
{0.190} {0.216} {0.192}   {1.940}   {1.778}   {1.875}

Median Wage 7.646 7.257 7.634 Female 80.457 77.448 80.945
{0.041}         {0.028}*** {0.101}   {1.710}   {2.082}   {1.351}

Weekly Hours 24.766 25.374 25.772 Southern Region 40.879 67.026 66.217
  {1.022}   {0.914}   {0.587} {19.268} {19.752} {20.250}

W4 Allowances 1.291 1.676 1.441 Store Size 42.019 44.753 44.251
{0.160} {0.461} {0.262}   {3.064}   {3.074}   {2.051}

Age 34.368 33.669 34.782 Weekly Turnover 0.270 0.361 0.398
  {0.780}   {0.505}   {0.569} Rate {0.078} {0.103} {0.113}

N 2,231 2,226 2,519 N 2,231 2,226 2,519
Districts 7 6 6 Districts 7 6 6

Note: Descriptive statistics for sample one week prior to implementation of treatment. The �rst column reports the mean for the control group. The
second and third columns report the means for each of two treatment groups. Shares are reported in percentage terms (i.e. Advance EITC
participation for the control group should be interpreted as .18%, while 401(k) participation for that group should be interpreted as 43.2%). Standard
errors, clustered at the district level, are reported in braces. Standard errors for median wages are calculated via the bootstrap method. The bottom
two rows give number of employees and number of districts in each group. One, two, and three stars denote signi�cant di¤erences between the
treatment and control group, at the 10%, 5%, and 1% levels respectively. Though the di¤erence in Advance EITC participation between the control
group and the "Advance EITC Only" group may appear sizeable, it is insigni�cant with a p-value of .226
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Table 3.4: Treatment E¤ect on Advance EITC and 401(k) Participation

(1) (2) (3) (4) (5) (6) (7) (8) (9)
Panel A: Advance EITC

Advance EITC 0.503 0.529 0.542 0.503 0.534 0.537
Treatment Only       (0.108)***       (0.120)***       (0.114)***       (0.106)***       (0.118)***       (0.115)***

  {0.245}*     {0.233}**     {0.221}**     {0.239}**     {0.227}**     {0.220}**

Advance EITC & 0.726 0.743 0.753 0.726 0.747 0.730
401(k) Treatment       (0.133)***       (0.158)***       (0.161)***       (0.132)***       (0.157)***       (0.158)***

    {0.311}**     {0.312}**     {0.319}**     {0.303}**     {0.306}**     {0.310}**

Controls No Yes Yes No Yes Yes No Yes Yes
Interactions and No No Yes No No Yes No No Yes
Polynomials
N 429 416 416 429 416 416 627 608 608

(10) (11) (12) (13) (14) (15) (16) (17) (18)
Panel B: 401(k)

Advance EITC 0.857 0.966 1.318 0.857 0.871 0.844
Treatment Only (0.626)   (0.576)*     (0.615)** (0.620) (0.559) (0.559)

{1.409} {1.101} {1.135} {1.373} {1.054} {1.042}

Advance EITC & 4.480 4.324 3.968 4.480 4.321 3.390
401(k) Treatment       (0.813)***       (0.843)***       (0.819)***       (0.803)***       (0.838)***       (0.817)***

    {1.875}**     {1.643}**     {1.591}**     {1.829}**     {1.613}**     {1.573}**

Controls No Yes Yes No Yes Yes No Yes Yes
Interactions and No No Yes No No Yes No No Yes
Polynomials
N 429 416 416 429 416 416 627 608 608

Note: Estimated treatment e¤ects for Advance EITC and 401(k) participation as described in the text. Point estimates are reported in terms of
percentage points (i.e. the estimate from Column (1) should be interpreted as an increase in Advance EITC participation of 0.5 percentage points)
The estimates use a panel of observations from weeks prior to and after the �rst treatment phase for all hourly employees. Data are grouped at the
district-by-week level. Robust standard errors are reported in parentheses, while standard errors in braces are clustered at the district level. One, two,
and three stars denote signi�cant di¤erences between the treatment and control group, at the 10%, 5%, and 1% levels respectively. Control variables
include W-4 allowances, weekly hours, wage, tenure, age, store size, and dummy variables for gender, race/ethnicity, marital status, and southern
region. Cubic polynomials of all continuous variables and interactions between each dummy variable and all continuous variables are included in the
most saturated speci�cations.
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Table 3.5: Placebo Regressions

(1) (2) (3) (4) (5) (6) (7) (8) (9)
Placebo A: Advance EITC

Advance EITC 0.020 0.009 0.025 0.020 0.009 0.019
Treatment Only  (0.163) (0.192) (0.191)  (0.056) (0.056) (0.055)

 {0.073} {0.056} {0.052}  {0.089} {0.075} {0.075}

Advance EITC & 0.005 0.005 0.005 0.005 0.006 0.001
401(k) Treatment (0.124)  (0.148)  (0.147) (0.124)  (0.148) (0.148)

{0.030}  {0.006}  {0.019} {0.029}  {0.007} {0.014}

Controls No Yes Yes No Yes Yes No Yes Yes
Interactions and No No Yes No No Yes No No Yes
Polynomials
N 17,820 13,328 13,328 18,946 14,158 14,158 27,870 20,831 20,831

(10) (11) (12) (13) (14) (15) (16) (17) (18)
Placebo B: 401(k)

Advance EITC 0.053 0.346 1.015 0.053 0.332 0.549
Treatment Only  (2.217)  (2.334)  (2.270)  (2.217)  (2.337)  (2.281)

 {0.410}  {0.373}  {0.863}  {0.405}  {0.354}  {0.552}

Advance EITC & 0.372 0.219 0.754 0.372 0.332 0.964
401(k) Treatment (2.111) (2.260) (2.200) (2.111) (2.267) (2.213)

{0.262} {0.262} {0.550} {0.258} {0.224}     {0.387}**

Controls No Yes Yes No Yes Yes No Yes Yes
Interactions and No No Yes No No Yes No No Yes
Polynomials
N 7,905 5,892 5,892 8,764 6,534 6,534 12,641 9,424 9,424

Note: Estimates for "placebo treatment e¤ects" as described in the text. Point estimates are reported in terms of percentage points (i.e. the estimate
from Column (1) should be interpreted as a decrease in Advance EITC participation of -0.02 percentage points) The estimates use a panel of
observations from weeks prior to the �rst treatment phase for all hourly employees. Data are at the individual level. Robust standard errors are
reported in parentheses, while standard errors in braces are clustered at the district level. One, two, and three stars denote signi�cant di¤erences
between the treatment and control group, at the 10%, 5%, and 1% levels respectively. Control variables include W-4 allowances, weekly hours, wage,
tenure, age, store size, and dummy variables for gender, race/ethnicity, marital status, and southern region. Cubic polynomials of all continuous
variables and interactions between each dummy variable and all continuous variables are included in the most saturated speci�cations.
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Appendix A

Supplemental Material �Inertia

and Overwithholding: Explaining

the Prevalence of Income Tax

Refunds

A.1 Estimating the Distribution of Allowances

The distribution of allowances F̂0
�
Ai0
�
and F̂1

�
Ai1
�
are estimated as follows. The

data for tax �lers from 1991 and 1992 are restricted to individuals who claimed a standard

deduction, with wage and salary income comprising more than 95% of AGI and income

below $70,000 and $110,000 for single and married �lers respectively. This eliminates other

sources of income that may confound the relationship between wages and withholdings and
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reduces the sample to those who were a¤ected by the policy change. Next, for a given

level of wages, a level of withholdings for each number of allowances was computed using

IRS Publication 15, Circular E: Employer�s Tax Guide for the given year. The number

of allowances that generate the closest match to actual withholdings is assigned to the

tax �ler. Essentially, I invert the P (�) withholding functions. The discrete distribution of

these estimated allowances are then calculated for each year-by-income group, separately

for married and single tax �lers, where the income groups are de�ned by AGI intervals

of $10,000. Under Assumption (4), I arrive at estimates of the conditional distributions,

F̂0
�
Ai0
��Xi

�
and F̂1

�
Ai1
��Xi

�
, where Xi is a vector containing income group and marital

status.

A.2 Modeling Withholding Behavior

A.2.1 Baseline Model

I model withholding behavior within a simple, two-period model. In period one,

the agent receives income, w1, and makes a tax prepayment, �̂ . In addition, savings are

determined, s. The rest is consumed. In period two, the agent receives income, w2 and

interest on savings. In addition, actual taxes are paid, � . If the prepayment is higher

than actual tax liability, a refund is received. If the prepayment is lower than actual tax

liability, the di¤erenced is paid, and an additional penalty, � is levied on the underpaid tax

liability. Prepayments are restricted to being non-negative. The maximization problem can
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be summarized as follows:

max
s;�̂

U = u(w1 � s� �̂) + � � u
�
w2 + (1 + r) s�

�
1 + � (�̂)

�
(� � �̂)

�
(A.1)

s.t. �̂ � 0

where

� (�̂) =

8>><>>:
� if � > �̂

0 if � � �̂ ;

The utility function, u (�), is an increasing and strictly concave function, and � is the per-

period discount factor. In this simple set up, the decision boils down to deciding which of

two riskless assets to use for savings. One through the private sector and the other through

withholdings. The returns to these assets are r, the interest rate, and �, the savings in

avoided penalties, respectively. The latter e¤ectively has a cap of � . Actually, withholdings

are allowed to exceed � , but at that point, there is no longer a bene�t of avoiding penalties.

The solution can be summarized by the following:1

s� satis�es:

u0 (w1 � s� � �̂�) = � (1 + r) � u0
�
w2 + (1 + r) s

� � (1 + �) (� � �̂�)
�

and
1I have omitted a fourth and not very interesting case where � = r = 0.
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�̂� =

8>>>>>><>>>>>>:

0 if � < r

� if � > r

[0; � ] if � = r:

Note that in this simple setup, there are no intentional refunds. One exception

arises when the interest rate is zero or negative. This may capture situations where a

secure source of saving is not available, when other bene�ts are means tested based on

after-tax income or the level of assets, or when cash-on-hand is exposed to intra-household

transferring. The majority of these cases are probably more relevant for lower income tax

�lers, who are most likely to overwithhold. Nevertheless, overwithholding is prevalent even

among middle-income households.

A.2.2 Baseline Model with Uncertainty

I now introduce uncertainty with respect to tax liability. Assume that tax liability

is unknown in period 1, but it�s distribution, F (�) with support [� ; � ] is known. Now, the

maximization problem is:

max
s;�̂

EU = u(w1 � � � s) + �
�Z �

�̂
u
�
w2 + (1 + r) s� (1 + �) (� � �̂)

�
f (�) d�

+

Z �̂

�
u
�
w2 + (1 + r) s� (� � �̂)

�
f (�) d�

�
s.t. �̂ � 0
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The �rst order conditions for savings and tax prepayments are now:

s : �u0 (c�1) + � (1 + r) �
R �
� u

0 (c�2) f (�) d� = 0

�̂ : �u0 (c�1) + �
hR �
� u

0 (c�2) f (�) d� + �
R �
�̂� u

0 (c�2) f (�) d�
i
� 0

(A.2)

where the second condition holds with equality if �̂� > 0, and

c�1 = w1 � s� � �̂�

c�2 =

8>><>>:
w2 + (1 + r) s

� � (1 + �) (� � �̂�) if � > �̂�

w2 + (1 + r) s
� � (� � �̂�) if � � �̂�:

The second order conditions hold as well. With the introduction of the uncertainty, the

choice of prepayment is no longer a binary outcome. Furthermore, the level of risk aversion

a¤ects the agents decision. To see this, we can rearrange (A.2) and obtain the following

expression for the likelihood of receiving a refund, F (�̂�):

F (�̂�) = 1� rE [u0 (c�2)]
�E [u0 (c�2)j � > �̂�]

: (A.3)

Since c�2 is lower when � > �̂
� and utility is concave, the probability of receiving

a refund increases with the curvature of u (�). Furthermore, we can see from (A.2) that a

necessary condition for �̂� > 0 is that � > r.
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Appendix B

Supplemental Material �

Information, Preferences and

Public Bene�t Participation:

Experimental Evidence from the

Advance Earned Income Tax
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Credit and 401(k) Savings

B.1 Demographics of Preliminary Survey Respondents

In preparation for this �eld experiment, a small survey was administered among

EITC recipients in the greater Chicago area during the 2005 tax �ling season. The demo-

graphic make-up of this survey sample is presented below in Table B.1.

B.2 Robustness Checks

B.2.1 Two Period Di¤erence-in-Di¤erence Estimates

One objection to the district-level panel estimates used in the main speci�cation

is that the standard errors may be biased downward due to serial correlation. This is

especially a concern since I have binary outcome and treatment variables and a long time

series of data for each district. The problem of serial correlation is discussed extensively by

Bertrand et al. [2004]. One possible method of addressing this is to use one pre- and one

post-treatment observation for each district. Thus, I estimate the following speci�cation:

yst = �s + �t + �Tst + �Xst + "st; (B.1)

where yst is average participation in the Advance EITC program or 401(k) savings plan in

district s at week t. The �s and �t are district and time �xed e¤ects, Xst is a vector of

control variables, and Tst is a binary variable indicating whether the treatment has taken
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place. This speci�cation is identical to that used in the main text, except that only two

periods of data are used for each district. For Advance EITC participation, I use data from

the last week preceding the treatment implementation phase and the �rst week following

the implementation. For the e¤ect on 401(k) savings, I use a later date for the post-

treatment week, halfway between the �rst and last post-treatment weeks used in the main,

panel estimates. Since the 401(k) e¤ect gradually increases over time, and since the panel

estimates average over all post-treatment weeks, using this midway point allows for better

comparability between the two-period and full panel estimates.

As can be seen in Table B.2, the results remain consistent with the full panel

results, though the standard errors are now larger. The Advance EITC results remain

signi�cant, more so in the "Advance EITC and 401(k)" treatment group, and the 401(k)

results also remain signi�cant as well. The results are no longer signi�cant after an addi-

tional clustering of the standard errors. Recall, however, that the original motivation for

clustering the standard errors at the district level was to account for serial correlation in the

panel estimates. Reducing the data to two periods has hopefully accounted for a majority

of this concern.

B.2.2 Alternative Serial Correlation Correction

An alternative method of addressing serial correlation is suggested by Bertrand

et al. [2004]. This method involves using all the pre- and post-treatment data, collapsing

the data into districts and then by time period: before and after the intervention. Since

collapsing the data signi�cantly reduces the sample size, I must use the appropriate t-

statistics in hypothesis testing a la Donald and Lang [2008]. As a variant on Donald and
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Lang [2008], I follow Wooldridge [2003] in utilizing a minimum distance chi-square (MD)

approach to estimating the treatment e¤ect. This two stage method �rst estimates district-

by-time dummies in a pooled regression. These dummies are then modeled as a linear

function of the district�s treatment status, resulting in an MD estimate of �̂, the intent

to treat (ITT) e¤ect. The overidentifying restrictions allow me to test whether there is

a signi�cant district-by-time component to individual error terms. If so, I must use the

appropriate t-distribution for the standard error of �̂.

The details of the procedure are provided in Wooldridge [2003], and I summa-

rize them here. Consider the empirical model of Advance EITC participation for the ith

individual in district s at time period t:

yist = �s + �t + �Tst + �Xist + "ist; (B.2)

where the error term may consist of a district-by-time component and an individual level

component:

"ist = cst + uist: (B.3)

Recall that Tst is an indicator for whether or not district s has received the treat-

ment by time period t. Let S be the number of districts and T the number of time periods.

We aim to measure the intent to treat (ITT) e¤ect, �. For the time being, assume that

there is no district-by-time component of the error term, cst = 0, and rewrite Equation

(B.2) as
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yist = �st + �s + �t + �Xist + uist; (B.4)

where

�st = �Tst: (B.5)

First, estimate �̂st from Equation (B.4) using pooled ordinary least squares (OLS).

With 19 districts and 2 time periods, Equation (B.5) de�nes 38 moments with which we

may identify �. Wooldridge [2003] suggests an MD estimator. This can be implemented

by estimating Equation (B.5) via weighted least squares (WLS). The e¢ cient weights are

1=
h
SE

�
�̂st

�i2
, where the SE

�
�̂st

�
are the standard errors estimated in Equation (B.4).

The overidentifying restrictions from Equation (B.5) can be used to test the null hypothesis

that cst = 0. Speci�cally, under the null, the weighted sum of squared residuals from

our WLS regression is asymptotically distributed chi-square with (S � T ) � 1 degrees of

freedom. If we reject the null hypothesis, then the (conditional) variation in Advance EITC

participation across district-by-time observations is not fully explained by the treatment.

That is:

�st = �Tst + cst: (B.6)

In this case, one may still identify � under assumptions outlined by Donald and

Lang [2008]: cst � N
�
0; �2c

�
and cst is independent of Tst. Inference about � must use the

appropriate t(S�T )�1 distribution, as in the classical OLS setting. The normality assumption

may be reasonable given the large sample sizes within each group-by-time cell and the
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independence assumption may be reasonable given the random assignment of treatment at

the district level.

The results of this alternative estimation procedure are presented in Table B.3. As

seen in Panel A, the results for Advance EITC participation are generally consistent with

main results of the paper. From the chi-square statistics in Columns (3), (6) and (9), we fail

to reject the null hypothesis, indicating that the richest set of control variables is enough to

account for the district-by-time level correlation in error terms, cst. In contrast, the 401(k)

participation results are not robust to this alternative method of estimation. As compared to

the main results of the paper, the point estimates are generally shifted downward, are noisier

and are more sensitive to control variables. Nevertheless, the same pattern is preserved from

the main results: the point estimates for the "Advance EITC Only" treatment group are

(weakly) negative while those for the "Advance EITC and 401(k)" treatment are (weakly)

positive.

B.2.3 Alternative Speci�cation for Advance EITC Results

An alternative speci�cation for estimating the Advance EITC treatment e¤ect is

as follows:

yst = �s + �t + �1T
Any
st + �2T

401(k)
st + �Xst + "st; (B.7)

where as before yst is average participation in the Advance EITC program in district s at

week t. The �s and �t are district and time �xed e¤ects and Xst is a vector of control

variables. Now, the data are pooled across both treatment groups, and TAnyst is a binary
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variable indicating that a district received either of the two treatments. The other new

variable, T 401(k)st , speci�es in addition whether a treatment district was a member of the

"Advance EITC and 401(k)" treatment group. The coe¢ cient �1 measures the treatment

e¤ect in the "Advance EITC Only" treatment group, while the coe¢ cient �2 measures

the di¤erence between the treatment e¤ect and that of the "Advance EITC and 401(k)"

treatment group. That is, the treatment e¤ect for the "Advance EITC and 401(k)" group

is �1 + �2. Thus, another way to test the long-term, forced savings hypothesis is to ask

whether �2 > 0. I present the results of this alternative speci�cation in Table B.4, for both

the two-period Di¤erence-in-Di¤erence and the full panel. As can be seen, the treatment

e¤ect in the "Advance EITC and 401(k)" group is slightly larger, but the di¤erence is not

statistically signi�cant.

B.3 Heterogeneous Treatment E¤ects

B.3.1 Characteristics of the Marginal Advance EITC Participant

Table B.5 compares the characteristics of newly enrolled Advance EITC recipients

to other employees, using baseline data that predates the �eld experiment. Because there

are so few employees enrolled, it is hard to make many sharp distinctions. In terms of hours

worked, tenure and age, the two groups are nearly identical. Thus, there is no evidence

here which suggests that more stable employees are more likely to take up. In terms of

401(k) participation, the newly enrolled employees are slightly less likely to be eligible for

the 401(k) and only half as likely to participate, conditional on being eligible. This may

indicate that Advance recipients need more liquidity and are thus less likely to be net savers.
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There are signi�cant demographic di¤erences between the two groups, though they do not

systematically di¤er in a way that yields more insight into low Advance EITC take-up.

Finally, the Advance EITC recipients are more likely to be located in the Southern region.

This may be a mechanical e¤ect owing in part to fact that more treatment stores were

located in the Southern region, as indicated in the baseline comparison of the control and

treatment districts.

B.3.2 Treatment E¤ect by Hours Worked and Tenure

To further explore the possibility that uncertainty is driving low Advance EITC

tenure, I separately estimate the treatment e¤ect for employees with above- and below-

median weekly hours worked and tenure. The assumption here is that a higher number

of hours worked per week and higher tenure are associated with more stable employment

within the �rm. This may be correlated with more stable earnings in the near future at

the prevailing wages within the �rm and possibly a more stable expectation of qualifying

for the Advance EITC. Thus, if uncertainty is driving low Advance EITC participation,

then one would predict that employees with higher hours worked and higher tenure have

a higher treatment e¤ect, all things equal. To check for this, I take the full panel of data,

and calculate average weekly hours for each individual. I then split the sample into those

above and below the median average weekly hours. I then repeat the exercise, splitting the

panel at median tenure in the week preceding the treatment.

With respect to hours worked, the results are ambiguous. Table B.6 reports the

treatment e¤ects by weekly hours at the district level, both for a two-period di¤erence-

in-di¤erence speci�cation and a full panel of the data. For employees in the "Advance
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EITC Only" treatment group, those with above median weekly hours do have a higher

estimated treatment e¤ect as predicted. However, this comparative static is not present

for the "Advance EITC and 401(k)" treatment group. The treatment e¤ect changes very

little for above- and below-median employees. The results for tenure go in the opposite

direction than is predicted by a theory of uncertainty. I have presented the results for

above- and below-median tenure employees in Table B.7. As can be seen, the treatment

e¤ect among higher tenured employees is actually smaller. Thus, the results in this sample

do not provide much support for the hypothesis that higher weekly hours and/or higher

tenure are associated with higher take-up.

B.3.3 Heterogeneity Across Districts and Stores

An alternative way of examining heterogeneity in treatment e¤ects is to present

the results at the district and store level. It is possible that certain types of districts or

stores exhibit particularly high treatment e¤ects. The characteristics of these outliers may

o¤er some insights into Advance EITC take-up. In Figure B.1, I plot the treatment e¤ects

by district. The left panel includes districts in the "Advance EITC Only" treatment group,

while the right panel shows participation for the "Advance EITC and 401(k)" treatment

group. As can be seen, the majority of districts have very similar treatment e¤ects. There

is one district in each treatment group that may possibly be viewed as an outlier. I have

separately highlighted these districts in Figure B.1 as "Outlier District 1" and "Outlier Dis-

trict 2." In Table B.8 I compare the baseline characteristics of these two outlier districts to

the rest of the treatment districts. Though these "outlier" districts di¤er in signi�cant ways

from the other treatment stores, there does not appear to be a clear systematic di¤erence.
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In terms of tenure, employees in the �rst outlier district have signi�cant lower tenure, while

those in the second outlier district have about the same as the other treatment stores. In

terms of average hours worked, both outlier districts have slightly higher hours worked. For

other characteristics, the di¤erences between the outlier districts and the other stores go in

opposite directions.

In Figure B.2 I plot the distribution of (net) enrollment changes at the store level

following the �rst phase of treatments. The changes shown are for all treatment stores.

A majority of stores saw no increase in Advance EITC enrollment. For stores that did

experience an increase, the greatest increase was four employees, while one new employee

was the modal increase. In Table B.9 I compare the baseline characteristics of stores based

on whether or not there was an increase in Advance EITC enrollment. We see that employees

in these stores have higher weekly hours worked and also a signi�cantly lower turnover rate,

which is suggestive evidence in support of an uncertainty explanation of low Advance EITC

participation.

B.4 Additional Outcomes: Hours Worked and Tenure

It is possible that the Advance EITC may have an e¤ect on hours worked and/or

tenure. As opposed to the one-time EITC payment, Advance payments may make the

connection between labor supply and EITC more salient. The e¤ect of the EITC on labor

supply depends on total income and the margin of adjustment. In terms of intensive margin

adjustments, those in the "phase-in" range of income face a wage subsidy, and thus have an

ambiguous response to the credit. Those on the "plateau" range are given a �at transfer,
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and therefore are expected to reduce labor supply due to income e¤ects. Finally, those on

the "phase-out" range face a higher marginal tax rate, and are also predicted to decrease

hours. Since income from other jobs is not observable in this sample, it is di¢ cult to make

predictions as to the direction in which labor supply should be adjusted along the intensive

margin in response to Advance EITC participation. Along the extensive margin, labor

supply is predicted to increase.

In Figure B.3 I plot average weekly hours by treatment group. As can be seen,

average hours across the groups are very similar over time. There does not appear to be any

e¤ect of the Advance EITC treatment. Similarly, to measure the e¤ect of the treatment on

tenure, I plot the probability of remaining with the �rm following the implementation of the

treatment in Figure B.4. Again, there are no noticeable e¤ects of the treatment on survival

probabilities. As previously mentioned, the small magnitude of the treatment e¤ect may

not allow for such a test to be sharply conducted.
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Figure B.1: Advance EITC Participation by District
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participation rates for the "Advance EITC Only" treatment group, while the right panel displays participation rates for the "Advance EITC and
401(k)" treatment group. Two districts with relatively high growth in participation, "Outlier District 1" and "Outlier District 2", are separately
identi�ed. Shaded areas denote the �rst and second treatment implementation periods, while the vertical line marks the �rst renewal deadline.
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Figure B.2: Distribution of Store-Level Advance EITC Enrollment Changes

0
.2

.4
.6

.8
Sh

ar
e 

of
 T

re
at

m
en

t S
to

re
s

0 1 2 3 4

New Advance EITC Recipients

Note: Distribution of the net change in Advance EITC enrollment at the store level for hourly employees ,
following the �rst phase of treatments. Changes are shown for stores in the "Advance EITC Only" and
"Advance EITC and 401(k)" treatment groups.



144

Figure B.3: Average Weekly Hours by Treatment Group
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Figure B.4: Survival Probability by Treatment Group
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Table B.1: Descriptive Statistics for Preliminary Survey Respondents

Mean Median N

Adjusted Gross Income 13,484 12,668 128
(792.3)

Wages/Salary 11,949 10,571 128
(833.6)

Business Income 1,257 0 128
(323.4)

Unemployment Compensation 708 0 128
(160.6)

Child Tax Credit 521 0 128
(62.6)

Federal Refund 2822 2,803 128
(153.1)

State Refund 121 97 112
(13.9)

Earned Income Tax Credit 1,973 2,050 128
(100.9)

Percent Receiving the Following in 2004
Business Income 18.0% 128

(3.4%)
Unemployment Benefits 21.1% 128

(3.6%)
Refund Anticipation Loan in Previous Year 14.0% 122

(3.1%)
TANF, Food Stamps, Medicaid 47.9% 119

(4.6%)
Banking Account 73.4% 124

(4.0%)
Demographic Characteristics

Black/AfricanAmerican 66.1% 127
Hispanic 15.8% 
White 6.3% 
Asian/Pacific Islander 4.7% 
Other 7.1% 

Number of Dependents 1.62 2 128
(0.1)

Distribution of Number of Dependents
0 3.9% 128
1 43.8% 
2 or more 53.5% 

Note: Descriptive statistics for a sample of EITC recipients interviewed during the 2005 tax season.
Interviews were administered at various free tax preparation sites with the help of the Center for Economic
Progress, based in Chicago, IL.
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Table B.2: Two Period Di¤erence-in-Di¤erence Estimates

(1) (2) (3) (4) (5) (6) (7) (8) (9)
Panel A: Advance EITC

Advance EITC 0.535 0.544 0.543 0.535 0.550 0.538
Treatment Only   (0.262)*   (0.262)*   (0.265)*   (0.262)*   (0.263)*   (0.269)*

{0.377} {0.378} {0.382} {0.376} {0.377} {0.386}

Advance EITC & 0.780 0.797 0.800 0.780 0.799 0.801
401(k) Treatment     (0.321)**     (0.324)**     (0.321)**     (0.321)**     (0.325)**     (0.323)**

{0.463} {0.467} {0.463} {0.461} {0.466} {0.463}

Controls No Yes Yes No Yes Yes No Yes Yes
Interactions and No No Yes No No Yes No No Yes
Polynomials
N 26 26 26 26 26 26 38 38 38

(10) (11) (12) (13) (14) (15) (16) (17) (18)
Panel B: 401(k)

Advance EITC 0.459 0.233 1.182 0.459 0.157 0.488
Treatment Only (1.130) (0.856) (1.053) (1.132) (0.829) (0.847)

{1.630} {1.235} {1.519} {1.623} {1.189} {1.214}

Advance EITC & 4.452 4.352 3.632 4.452 4.314 3.271
401(k) Treatment     (1.953)**     (1.632)**     (1.534)**     (1.958)**     (1.663)**   (1.739)*

{2.819}   {2.355}* {2.214} {2.807}   {2.385}* {2.493}

Controls No Yes Yes No Yes Yes No Yes Yes
Interactions and No No Yes No No Yes No No Yes
Polynomials
N 26 26 26 26 26 26 38 38 38

Note: Di¤erence-in-Di¤erence estimates for Advance EITC and 401(k) treatment e¤ects as described in the appendix. Point estimates are reported in
terms of percentage points (i.e. the estimate from Column (1) should be interpreted as an increase in Advance EITC participation of 0.5 percentage
points) The estimates use two observations per district, one prior to and one following the implementation of the �rst treatment phase for all hourly
employees. Data are grouped at the district-by-week level. Robust standard errors are reported in parentheses, while standard errors in braces are
clustered at the district level. One, two, and three stars denote signi�cant di¤erences between the treatment and control group, at the 10%, 5%, and
1% levels respectively. Control variables include W-4 allowances, weekly hours, wage, tenure, age, store size, and dummy variables for gender,
race/ethnicity, marital status, and southern region. Cubic polynomials of all continuous variables and interactions between each dummy variable and
all continuous variables are included in the most saturated speci�cations.
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Table B.3: Alternative Serial Correlation Correction

(1) (2) (3) (4) (5) (6) (7) (8) (9)
Panel A: Advance EITC

Advance EITC 0.706 0.637 0.771 0.715 0.702 0.824
Treatment Only     (0.257)**       (0.199)***     (0.304)**       (0.251)***       (0.205)***     (0.303)**

Advance EITC & 0.706 0.637 0.793 0.683 0.627 0.728
401(k) Treatment     (0.298)**     (0.235)**     (0.303)**     (0.295)**     (0.231)**     (0.301)**

Controls No Yes Yes No Yes Yes No Yes Yes
Interactions and No No Yes No No Yes No No Yes
Polynomials
χ2 462.79 155.01 3.17 652.77 159.00 3.35 786.05 303.39 8.11
pvalue 0.00 0.00 1.00 0.00 0.00 1.00 0.00 0.00 1.00
N 26 26 26 26 26 26 38 38 38

(10) (11) (12) (13) (14) (15) (16) (17) (18)
Panel B: 401(k)

Advance EITC 0.270 3.274 2.786 0.937 3.707 3.214
Treatment Only (3.038) (4.695) (3.963) (3.081) (4.648) (4.138)

Advance EITC & 7.476 2.408 1.413 7.151 2.233 1.034
401(k) Treatment   (3.654)* (5.081) (5.221)   (3.663)* (5.105) (5.475)

Controls No Yes Yes No Yes Yes No Yes Yes
Interactions and No No Yes No No Yes No No Yes
Polynomials
χ2 815.99 745.29 10.86 1,674.98 799.38 15.81 2,410.83 1,818.74 42.35
pvalue 0.00 0.00 0.99 0.00 0.00 0.89 0.00 0.00 0.18
N 26 26 26 26 26 26 38 38 38

Note: Alternative serial correlation correction, as suggested by Bertrand et al. [2004]. Point estimates are reported in terms of percentage points (i.e.
the estimate from Column (1) should be interpreted as an increase in Advance EITC participation of 0.7 percentage points) The estimates use a panel
of observations from weeks prior to and after the �rst treatment phase for all hourly employees. Data are grouped at the district level into pre- and
post-treatment periods. Robust standard errors are reported in parentheses. One, two, and three stars denote signi�cant di¤erences between the
treatment and control group, at the 10%, 5%, and 1% levels respectively. Chi-squared statistic tests the null speci�cation that assumes no
district-by-time speci�c error components. Control variables include W-4 allowances, weekly hours, wage, tenure, age, store size, and dummy variables
for gender, race/ethnicity, marital status, and southern region. Cubic polynomials of all continuous variables and interactions between each dummy
variable and all continuous variables are included in the most saturated speci�cations.
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Table B.4: Alternative Speci�cation for Main Advance EITC Results

(1) (2) (3)
Panel A: DifferenceInDifference

Treatment District 0.535 0.551 0.539
  (0.262)*   (0.263)*   (0.269)*
{0.376} {0.377} {0.386}

Treatment District 0.245 0.248 0.262
x Advance EITC & (0.415) (0.418) (0.420)
401(k) Treatment {0.595} {0.599} {0.603}

Controls No Yes Yes
Interactions and No No Yes
Polynomials
N 38 38 38

(4) (5) (6)
Panel B: Full Panel

Treatment District 0.503 0.534 0.537
      (0.106)***       (0.118)***       (0.115)***
    {0.239}**     {0.227}**     {0.220}**

Treatment District 0.223 0.213 0.192
x Advance EITC & (0.158) (0.186) (0.187)
401(k) Treatment {0.362} {0.361} {0.363}

Controls No Yes Yes
Interactions and No No Yes
Polynomials
N 627 608 608

Note: Estimated treatment e¤ects for Advance EITC participation as described in the appendix. The �rst
coe¢ cient in each column reports the treatment e¤ect for the "Advance EITC Only" treatment group,
while the second coe¢ cient is the di¤erence between the �rst treatment e¤ect and that of the "Advance
EITC and 401(k)" treatment group. That is, the sum of the two coe¢ cients is the treatment for the
"Advance EITC and 401(k)" treatment group. Point estimates are reported in terms of percentage points
(i.e. the estimate from the �rst row of Column (1) should be interpreted as an increase in Advance EITC
participation of 0.5 percentage points) The estimates in Panel A use two observations per district, in a
Di¤erence-in-Di¤erence regression, while those in Panel B use a panel of district-level observations from
weeks prior to and after the �rst treatment phase for all hourly employees. Robust standard errors are
reported in parentheses, while standard errors in braces are clustered at the district level. One, two, and
three stars denote signi�cant di¤erences between the treatment and control group, at the 10%, 5%, and 1%
levels respectively. Control variables include W-4 allowances, weekly hours, wage, tenure, age, store size,
and dummy variables for gender, race/ethnicity, marital status, and southern region. Cubic polynomials of
all continuous variables and interactions between each dummy variable and all continuous variables are
included in the most saturated speci�cations.
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Table B.5: Baseline Characteristics of Marginal Enrollees

NonEnrollees New Enrolless Difference NonEnrollees New Enrolless Difference

401(k) Participation 45.085 23.077 22.008 Hispanic 30.399 19.444 10.955
(Among those eligible) (0.894) (11.689)    (11.720)** (0.552) (6.597)    (6.620)**

401(k) Contribution 6.045 8.333 2.288 Black 21.784 50.000 28.216
Rate (0.164) (2.723) (2.728) (0.496) (8.335)         (8.349)***

401(k) Eligibility 44.705 36.111 8.594 Asian 8.068 2.778 5.290
Rate (0.597) (8.007) (8.029) (0.327) (2.739)    (2.759)**

Tenure 2.698 2.811 0.114 Native American 0.720 0.000 0.720
(0.046) (0.850) (0.851) (0.102) (0.000)         (0.102)***

Median Wage $7.51 $7.23 $0.28 Married 30.457 22.222 8.234
(0.011) (0.305)    (0.304)** (0.552) (6.930) (6.952)

Weekly Hours 26.98 27.05 0.07 Female 79.643 86.111 6.468
(0.13) (1.23) (1.237) (0.483) (5.765) (5.785)

W4 Allowances 1.47 1.69 0.23 Southern Region 58.291 75.000 16.709
(0.09) (0.27) (0.284) (0.592) (7.218)     (7.242)**

Age 34.29 34.35 0.06 Store Size 43.71 42.44 1.26
(0.18) (1.92) (1.927) (0.16) (1.88) (1.884)

N 6,941 36 N 6,941 36

Note: Descriptive statistics for sample one week prior to implementation of treatment. The �rst column corresponds to employees that did not enroll
in the Advance EITC, while the second column corresponds to employees that enrolled in the Advance EITC program following the treatment. The
third column reports the di¤erence between the two. Shares are reported in percentage terms (i.e. 401(k) participation for non-enrollees should be
interpreted as 45.1 percentage points). Robust standard errors are reported in parentheses. Standard errors for median wages are calculated via the
bootstrap method. One, two, and three stars denote signi�cant di¤erences between the two groups, at the 10%, 5%, and 1% levels respectively.
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Table B.6: Treatment E¤ect by Weekly Hours

(1) (2) (3) (4) (5) (6)

Panel A: DifferenceinDifference

Advance EITC 0.439 0.440 0.409 0.636 0.651 0.656
Treatment Only (0.295) (0.295) (0.282)     (0.283)**     (0.285)**   (0.313)*

{0.423} {0.423} {0.404} {0.405} {0.409} {0.449}

Advance EITC & 0.750 0.767 0.809 0.785 0.792 0.762
401(k) Treatment (0.559) (0.563) (0.573)     (0.325)**     (0.325)**     (0.327)**

{0.802} {0.807} {0.821} {0.466} {0.466} {0.469}

Controls No Yes Yes No Yes Yes
Interactions and No No Yes No No Yes
Polynomials
N 38 38 38 38 38 38

(7) (8) (9) (10) (11) (12)

Panel B: Full Panel

Advance EITC 0.151 0.150 0.120 0.721 0.754 0.759
Treatment Only (0.095) (0.107) (0.105)       (0.155)***       (0.182)***       (0.180)***

{0.198} {0.199} {0.196}   {0.352}*     {0.350}**     {0.344}**

Advance EITC & 0.787 0.778 0.739 0.623 0.666 0.676
401(k) Treatment       (0.295)***     (0.351)**     (0.344)**       (0.095)***       (0.109)***       (0.112)***

{0.685} {0.686} {0.673}       {0.209}***       {0.209}***       {0.215}***

Controls No Yes Yes No Yes Yes
Interactions and No No Yes No No Yes
Polynomials
N 627 608 608 627 608 608

Low Hour Employees High Hour Employees

Low Hour Employees High Hour Employees

Note: Estimated treatment e¤ects for Advance EITC participation by weekly hours worked as described in the appendix. Point estimates are
reported in terms of percentage points (i.e. the estimate from the �rst row of Column (1) should be interpreted as an increase in Advance EITC
participation of 0.4 percentage points) The estimates in Panel A use two observations per district, while those in Panel B use the full panel of
district-level observations for all hourly employees. Robust standard errors are reported in parentheses, while standard errors in braces are clustered
at the district level. One, two, and three stars denote signi�cant di¤erences between the treatment and control group, at the 10%, 5%, and 1% levels
respectively. Control variables include W-4 allowances, weekly hours, wage, tenure, age, store size, and dummy variables for gender, race/ethnicity,
marital status, and southern region. Cubic polynomials of all continuous variables and interactions between each dummy variable and all continuous
variables are included in the most saturated speci�cations.
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Table B.7: Treatment E¤ect by Tenure

(1) (2) (3) (4) (5) (6)

Panel A: DifferenceinDifference

Advance EITC 0.745 0.748 0.739 0.357 0.371 0.360
Treatment Only (0.434) (0.435) (0.429)     (0.149)**     (0.149)**     (0.163)**

{0.622} {0.623} {0.614} {0.214}   {0.213}* {0.234}

Advance EITC & 1.088 1.087 1.116 0.418 0.426 0.409
401(k) Treatment   (0.608)*   (0.610)*   (0.624)*     (0.183)**     (0.178)**     (0.175)**

{0.872} {0.874} {0.894} {0.262} {0.255} {0.250}

Controls No Yes Yes No Yes Yes
Interactions and No No Yes No No Yes
Polynomials
N 38 38 38 38 38 38

(7) (8) (9) (10) (11) (12)

Panel B: Full Panel

Advance EITC 0.681 0.660 0.684 0.359 0.403 0.375
Treatment Only       (0.171)***       (0.200)***       (0.191)***       (0.086)***       (0.081)***       (0.080)***

{0.396} {0.389}   {0.373}*     {0.167}**     {0.140}**     {0.137}**

Advance EITC & 1.071 1.088 1.043 0.517 0.529 0.531
401(k) Treatment       (0.300)***       (0.353)***       (0.350)***       (0.073)***       (0.083)***       (0.091)***

{0.697} {0.690} {0.684}       {0.148}***       {0.160}***       {0.175}***

Controls No Yes Yes No Yes Yes
Interactions and No No Yes No No Yes
Polynomials
N 627 608 608 627 608 608

Low Tenure Employees High Tenure Employees

Low Tenure Employees High Tenure Employees

Note: Estimated treatment e¤ects for Advance EITC participation by tenure as described in the appendix. Point estimates are reported in terms of
percentage points (i.e. the estimate from the �rst row of Column (1) should be interpreted as an increase in Advance EITC participation of 0.7
percentage points) The estimates in Panel A use two observations per district, while those in Panel B use the full panel for all hourly employees.
Robust standard errors are reported in parentheses, while standard errors in braces are clustered at the district level. One, two, and three stars denote
signi�cant di¤erences between the treatment and control group, at the 10%, 5%, and 1% levels respectively. Control variables include W-4 allowances,
weekly hours, wage, tenure, age, store size, and dummy variables for gender, race/ethnicity, marital status, and southern region. Cubic polynomials of
all continuous variables and interactions between each dummy variable and all continuous variables are included in the most saturated speci�cations.
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Table B.8: Baseline Characteristics of Outlier Districts

Treatment
Districts Outlier District 1 Outlier District 2

Treatment
Districts Outlier District 1 Outlier District 2

Advance EITC 0.228 0.514 0.249 Hispanic 28.792 40.360 34.913
Participation (0.076) (0.363) (0.249)   (0.720)       (2.488)***      (2.381)**

401(k) Participation 46.286 41.451 46.111 Black 23.079 7.969 36.908
(Among those eligible)   (1.193)   (3.549)   (3.718)   (0.670)         (1.374)***         (2.411)***

401(k) Contribution 0.059 0.071 0.068 Asian 6.850 20.566 6.484
Rate (0.002)   (0.006)* (0.009) (0.402)       (2.050)*** (1.230)

401(k) Eligibility 44.237 49.614 44.888 Native American 0.859 0.514 0.998
Rate   (0.790)      (2.536)**   (2.485) (0.147) (0.363)   (0.496)

Tenure 2.752 2.362 2.917 Married 29.828 35.219 27.182
(0.063)    (0.158)** (0.197)   (0.728)      (2.423)**   (2.222)

Median Wage 7.493 8.101 7.285 Female 79.879 69.666 83.042
(0.032)         (0.123)*** (0.208)   (0.638)         (2.332)***   (1.875)

Weekly Hours 25.366 26.428 26.931 Southern Region 69.767 0.000 100.000
  (0.206)     (0.572)*      (0.596)** (0.730)       (0.000)***       (0.000)***

W4 Allowances 1.654 1.116 0.955 Store Size 43.473 54.391 44.913
(0.146)       (0.074)***    (0.253)**   (0.189)         (0.856)***     (0.815)*

Age 34.407 34.313 32.722 Weekly Turnover 0.355 0.771 0.249
  (0.243)   (0.772)      (0.722)** Rate (0.095) (0.444) (0.249)

N 3,956 389 401 N 3,956 389 401
Districts 10 1 1 Districts 10 1 1

Note: Descriptive statistics for sample one week prior to implementation of treatment. The �rst column corresponds to employees in all treatment
districts, except for two. The second and third columns correspond to employees in two "Outlier" districts that experienced exceptional growth in
Advance EITC participation following the �rst phase of the treatment. Shares are reported in percentage terms (i.e. Advance EITC participation in
the �rst Column should be interpreted as 0.2 percentage points). Robust standard errors are reported in parentheses. Standard errors for median
wages are calculated via the bootstrap method. One, two, and three stars denote signi�cant di¤erences between the two groups, at the 10%, 5%, and
1% levels respectively.
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Table B.9: Baseline Characteristics of Stores by Enrollment Change

Zero Change
Stores

Positive Change
Stores

Zero Change
Stores

Positive Change
Stores

Advance EITC 0.238 0.310 Hispanic 29.717 32.368
Participation (0.079) (0.179)   (0.744) (1.505)

401(k) Participation 46.556 43.052 Black 23.207 22.234
(Among those eligible)   (1.216)   (2.364)   (0.687)   (1.337)

401(k) Contribution 0.060 0.065 Asian 7.806 8.480
Rate (0.002) (0.004) (0.436) (0.896)

401(k) Eligibility 44.562 45.398 Native American 0.662 1.551
Rate   (0.809)   (1.601) (0.132)    (0.397)**

Tenure 2.741 2.707 Married 29.293 32.989
(0.063) (0.128)   (0.740)      (1.512)**

Median Wage 7.500 7.453 Female 79.254 79.524
(0.000)   (0.114)   (0.660)   (1.298)

Weekly Hours 25.379 26.394 Southern Region 65.705 70.114
  (0.209)      (0.391)** (0.772)       (1.472)***

W4 Allowances 1.505 1.728 Store Size 44.137 45.870
(0.134) (0.306)   (0.207)         (0.471)***

Age 34.165 34.614 Weekly Turnover 0.451 0.104
  (0.247)   (0.487) Rate (0.109)    (0.104)**

N 3,779 967 N 3,779 967
Stores 99 25 Stores 99 25

Note: Descriptive statistics for sample one week prior to implementation of treatment. The �rst column corresponds to employees in treatment stores
that experienced zero net Advance EITC enrollment, while the second column corresponds to employees in treatment stores that experienced positive,
net Advance EITC enrollment. Shares are reported in percentage terms (i.e. Advance EITC participation in the �rst Column should be interpreted as
0.2 percentage points). Robust standard errors are reported in parentheses. Standard errors for median wages are calculated via the bootstrap
method. One, two, and three stars denote signi�cant di¤erences between the two groups, at the 10%, 5%, and 1% levels respectively.
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