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THE SALIENCE OF COMPLEX TAX CHANGES:
EVIDENCE FROM THE CHILD AND
DEPENDENT CARE CREDIT EXPANSION

Benjamin M. Miller and Kevin J. Mumford

The literature on tax salience finds taxpayers are less responsive to the financial
implications of a low-salience tax change than to an otherwise equivalent price
change. This paper adds to this literature by showing that taxpayers are more
responsive to the more salient features of a given complex tax change. Data from
the Consumer Expenditure Survey are used to show that taxpayers responded to
the direct implications of the 2003 expansion of the Child and Dependent Care
Credit, but did not respond to the expansion's less salient interactions with other
elements of the tax code.
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I. INTRODUCTION

reparing a U.S. personal income tax return can be complicated and time consum-

ing. The IRS reports that 56 percent of taxpayers hired a paid tax professional to
complete their federal personal income tax return in 2012.! Slemrod and Bakija (2008)
estimate that taxpayers spend an average of 26 hours per year performing the record-
keeping and paperwork to complete their federal and state personal income tax returns.
The complexity of the tax code makes it difficult for taxpayers to understand the tax
implications of their economic choices.

! This figure is reported in the IRS Statistics of Income Bulletin Winter 2015, Selected Historical and
Other Data Tables 1 and 22a, http://www.irs.gov/uac/SOI-Tax-Stats-SOI-Bulletin-Historical-Tables-and-
Appendix.
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The literature on tax salience, including papers by Duflo et al. (2006), Gallagher and
Muehlegger (2011), Finkelstein (2009), and Chetty, Looney, and Koft (2009), concludes
that when the financial incentives of a tax change are not highly salient, the tax change
induces a smaller response than an otherwise equivalent price change. This paper adds
some nuance to this literature by considering a complex tax change that consists of
both a direct tax impact and indirect tax interactions. We propose a simple behavioral
model in which taxpayers respond to the direct impact of a complex tax change and
do not respond to the less salient interactions with other elements of the tax code. We
then examine evidence of such behavior in taxpayers’ response to the 2003 expansion
of the Child and Dependent Care Credit (CDCC).

The CDCC is an important child-care subsidy that likely influences the amount many
families choose to spend on child care through both the quantity and quality margins.>
For taxpayers focusing only on the 2003 change to the credit itself (the direct impact),
the expansion of the CDCC would have appeared as an unambiguous decrease in the
after-tax price of child care. However, other tax changes, particularly the simultaneous
expansion of the Child Tax Credit (CTC), interacted with the CDCC expansion to often
reduce or even eliminate the child-care subsidy. Using individual-level survey data from
before and after the CDCC expansion to employ a difference-in-differences estimation
strategy, we present evidence showing that taxpayers increased their expenditure on
child care in response to the expansion of the CDCC regardless of whether the actual
after-tax price of child care increased or decreased.

Taxpayers in the model we present in Section II have limited attention and may
choose to only focus on the direct impact of a change to a single tax provision rather
than the actual financial implications of the change when the full tax code is considered
in its entirety. Focusing on a part of the tax code rather than the whole is similar to
what Liebman and Zeckhauser (2004) call spotlighting.* Whether individuals consider
interactions between provisions of the tax code is distinct but complementary to the
literature on whether individuals respond to average or marginal tax rates, such as de
Barolome (1995) and Ito (2014). Acquiring information about the change to the CDCC
is low cost; figuring out how the CDCC interacts with the rest of the tax code is far more
costly. Taxpayers have access to all required information, but both the effort needed to
compute after-tax prices and the assumption that interaction effects will be relatively
small may lead rational taxpayers to adopt spotlighting behavior.

The rest of the paper proceeds as follows. Section II presents a model of spotlighting
behavior with respect to the personal income tax. Section III provides a description of
the Child and Dependent Care Credit, its 2003 expansion, and interaction with the Child

2 This is discussed by Blau and Robins (1988), Connelly (1992), Averett, Peters, and Waldman (1997), Blau
(2003), and Herbst (2010).

3 Liebman and Zeckhauser (2004) define spotlighting as responding to the instantaneous payoff in the cur-
rent period without considering the effects for the remainder of the accounting period. Here, we are using
this term to describe taxpayers who respond to the direct implications of a single provision of the tax code
without considering how their behavior affects total tax liability.
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Tax Credit. Section IV describes the data and methodology. Section V describes the
results.

Il. MODEL

Many deductions and credits have been introduced into the personal income tax code
by lawmakers interested in encouraging certain activities. If the government wants to
provide a subsidy for some activity it may be easier and more administratively efficient
to introduce a targeted deduction or credit into the personal income tax system than to
create an entirely new system to provide the subsidy.* But there are broad concerns that
such tax expenditures can result in perverse impacts on revenue, significant distributional
effects, and distorted taxpayer behavior.” As more targeted deductions and credits pig-
gyback on the personal income tax, these tax provisions interact with each other and at
times cause incentives to diverge from what was originally intended.

For taxpayers to make consumption decisions optimally, they must know the after-
tax prices they face. Taxpayers who gather only the information required to claim the
relevant deductions and credits but do not understand how they interact may calculate
a “naive” after-tax price that is far different than a “nuanced” after-tax price which
considers these interactions.

We model the personal income tax as a function

(1) Tax=f(y,X,71,(y,X,2),....,7,(y,X,Z)),

which depends on the taxpayer’s income, y, family size and other taxpayer characteris-
tics, X, and n credits or deductions given by 7,(y, X, Z), where Z denotes other taxpayer
characteristics that influence the value of specific credits or deductions. The complexity
of the function f'(-) is primarily due to the fact that the credits and deductions interact
with each other as well as with y and X. However, each of the individual credits and
deductions are generally simple functions with few inputs.

Suppose that to encourage a specific action or to reduce the tax burden for a group
of taxpayers, a particular tax credit is increased from 7,(y,X,Z) to 7'(y,X,Z). The
literature gives two explanations for why we observe a smaller aggregate response
to a tax change than to an equivalent price change. First, some taxpayers are inatten-
tive and may not realize that the particular tax provision has changed (a type of price
misperception) and thus will not respond. Second, taxpayers who observe the change
may believe that calculation and adjustment costs will be greater than the utility gain
from the optimal response and thus choose to not respond to the tax change. We offer
a third explanation, which we call spotlighting behavior.

4 Piggybacking a proposed subsidy or transfer payment onto the personal income tax system may not be
efficient if the targeted beneficiaries of the proposed subsidy do not generally file tax returns. For example,
the tax system would probably not be a good delivery mechanism for disability benefits.

5 For example, see the articles on tax expenditures in the June 2011 special issue of the National Tax Journal.
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Taxpayers engaged in spotlighting behavior use an easy (low utility cost) way to
approximate the effect of the tax change, holding all other factors constant

2) ATaxg=-t'(y,X.Z)+7,(y.X.2),

where the s subscript denotes the use of the spotlighting approximation. An increase in
the tax credit from 7,(y, X,Z) to 7',(y, X, Z) often causes a proportional reduction in the
tax liability which provides justification for spotlighting behavior. However, this is not
always the case. The change in tax liability depends on a more nuanced understanding
of how the tax credit interacts with the other arguments of the tax function. Given full
information including end of year income, the change in tax liability from a change to
tax provision 7 is given by

3) ATax=f(y,X,...,T'l.(y,X,Z),...)—f(y,X,...,Tl.(y,X,Z),...).

For example, suppose that 7,(y, X, Z) is a tax credit that provides partial reimbursement
of expenditure on a specific good where z denotes expenditure on that good. Taxpayers
using spotlighting would approximate the after-tax price of this good as

aTl.(y,X,z)
Jz ’

z=z%

(4)  After-tax price = p| 1—

where p is the pre-tax price of the good and z" is the chosen level of expenditure. How-
ever, the actual after-tax price of the good is

af(y,X,...,Ti(y,X,z),...)|
0z

(5) After-tax price = p| 1+

z=z*

Spotlighting may generally provide a good approximation of the after-tax price. It
is likely that small deviations from the frictionless (no price misperception) optimum
due to spotlighting cause only a small reduction in utility, as in Chetty (2012). How-
ever, in situations with important interactions like the 2003 expansion of the CDCC,
spotlighting can lead to a large misperception of the after-tax price. The low salience
of interactions can lead to a large deviation from the frictionless optimum even when
the direct financial implications are salient.

I1l. CHILD AND DEPENDENT CARE CREDIT

A. Historical Background

The Child and Dependent Care Credit (CDCC) began in 1954 as an itemized deduc-
tion for work-related child-care expenses. The itemized deduction was limited to
households making less than $4,500 annually and was limited to $600 in total child-care
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expenses. In practice, few households claimed the deduction as only those that itemized
their deductions were eligible. Updates to the deduction in 1964 and 1971 did little to
increase the number of households that benefited, so in 1976 Congress replaced the
child-care deduction with a credit. As a credit, the benefits were no longer linked to
itemizing, so in theory households at any income level could receive the subsidy. But
as a non-refundable credit, CDCC benefits remained limited to households with tax
liability, excluding many low-income households.

In 1981, the credit value was changed to a schedule starting at 30 percent and then
moving down to 20 percent in steps occurring at specific income levels. The limit was
increased to $2,400 of qualified child-care expenses per child.® There were no changes
to the CDCC from 1981 until 2003, which, because it is not inflation indexed, caused
its value to taxpayers to decline substantially.

In 2001, Congress increased the qualifying expenses limit to $3,000 per child and
increased the credit rate schedule for low-income families.” Though passed in 2001,
the CDCC expansion was not scheduled to take effect until the beginning of 2003. As
shown in Panel A of Figure 1, the CDCC rate schedule only increased for taxpayers
with an adjusted gross income (AGI) below $43,000.

B. Interaction with the Child Tax Credit

The Child Tax Credit (CTC) is best described as a lump-sum transfer to taxpayers
with children, while the CDCC is a partial reimbursement of child-care expenses. As
mentioned above, the CDCC is a non-refundable credit, meaning that only taxpayers
with tax liability benefit. In contrast, the CTC is refundable, meaning that taxpayers
without remaining tax liability can still benefit. The refundable portion of the Child Tax
Credit is called the Additional Child Tax Credit (ACTC). Taxpayers with no remaining
tax liability who have not yet claimed the full value of the CTC can claim the remaining
amount through the ACTC. However, prior to 2008, the ACTC was limited for low-
income taxpayers.’ For example, in 2003 the refund could not exceed 10 percent of the
taxpayer’s earned income in excess of $10,500. When this ACTC constraint binds, the
taxpayer is not able to claim the full value of the CTC.

¢ To qualify, the child care must enable parents in the household to work or look for work. The care provider
cannot be a parent or an older sibling of the child. Taxpayers who participate in a dependent care assis-
tance plan (child-care flexible spending account plan) through their employer are only eligible to claim
child-care expenditure for the CDCC that is not paid out of the flex spending account, and this is limited
to the CDCC max. A flex spending plan allows an employee to place up to $5,000 of pre-tax income into
an account for child-care expenses.

The Economic Growth and Tax Relief Reconciliation Act of 2001 increase the maximum Child and
Dependent Care Credit to 35 percent of child-care expenditure (from 30 percent) of up to $3,000 (from
$2,400) for one child and of up to $6,000 (from $4,800) for two or more children. The phase-out of the
credit rate was moved to begin at $15,000 of adjusted gross income (from $10,000).

Married couples can only claim the CDCC if both spouses are working (or if the non-working spouse is a
student or disabled) and the amount of child-care expenses used in calculating the credit is limited to the
amount of earned income of the lesser-earning spouse.

Prior to 2001, only taxpayers with three or more children could receive the ACTC, and the ACTC was
limited to their payroll tax liability. The CTC itself was introduced in the Taxpayer Relief Act of 1997, so
the CDCC had no interactions with the CTC prior to this point.
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Figure 1
Child and Dependent Care Credit Rate Increase
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Notes: This figure illustrates the percent of the first dollar of child-care expenditure that is refunded
through the CDCC to a single-parent household with two children. Panel A presents the naive value
of the CDCC which does not consider interactions with other elements of the tax code. Panel B pres-
ents the nuanced value of the CDCC where interactions with all other elements of the tax code are
considered. Because the CDCC is a non-refundable tax credit, many low-income taxpayers do not
benefit from this credit.
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In 2002, the year before the CDCC expansion, the CTC provided a credit of $600
per child to taxpayers with children. At the time, the U.S. was experiencing a mild
recession. With the primary motivation of stimulating the economy through advanced
tax refunds, the Jobs Growth and Tax Relief Reconciliation Act of 2003 increased the
CTC to $1,000 per child and provided advance tax refund checks of $400 per child (the
amount of the increase in the CTC).

The timing of the CTC increase happened to coincide with the expansion of the CDCC,
even though the CDCC expansion had been passed two years earlier. Taxpayers with
children first appear to have received both a decrease in the marginal cost of child care
through the CDCC and a lump sum transfer from the increase of the Child Tax Credit.
However, taxpayers with insufficient tax liability did not fully benefit from the CDCC
and CTC increases. The CDCC appears before the CTC on the tax form (Figure 2). As a

Figure 2
IRS 1040 Form (2003)

Form 1040 (2003) Page 2
Tax and 35 Amount from line 34 (adjusted gross income) . TR R R I
Credits 36a Check [ [] You were born before January 2, 1939, [ Biind. | Total boxes
— i [ spouse was born before January 2, 1939, [] Blind. | checked » 36a
ar
Deduction b If you are married filing separately and your spouse itemizes deductions, or
for— you were a dual-status alien, see page 34 and checkhere . . . . . . » 36b []
® People who 37  Itemized deductions (from Schedule A) or your standard deduction (see left margin) . {
Egicég?;:y 38  Subtract line 37 from line 35 . I
ifr’%f:agege‘” 39 I line 35 is $104,625 or less, multiply $3,050 Dy the total number of exemptions claimed on
claimed as a line 6d. If line 35 is over $104,625, see the worksheet on page 35 . . . . . 39
Sff%’fq‘;"g“ 40 Taxable income. Subtract line 39 from line 38. If line 39 is more than line 38, enter 0 . |40
o All others: | 41 Tax (see page 36). Check if any tax is from: a [ Form(s) 8814 b [ Formag72 . . . [ 41
Sincl " |42 Anernative minimum tax (see page 38). AttachForm6251. . . . . . . . . . 42
Nig'?,,ié”;.hng 43 Addlines41and42 . . . . . . . . . . i ki s e e e e P 43 [
separatel 4 44
34%50 ly. oo 1118 ifeuiod
Credit for child and dependent care expenses. Attach Form 2441 45
Married filing %
jointly or
Qualifying 47
widow(er),
$9,500 48
Head of -
household - R U
$7,000 51
51 Credits from: a[JForm83s6  b[]Fomssss. . .
52  Other credits. Check applicable box(es): a [ Form 3800 %
b [ Form 8801 cd Specify - 52
53  Add lines 44 through 52. These are your total credits . . e e e e e 53
54 Subtract line 53 from line 43. If line 53 is more than line 43, enter 0-. . . . . . » 54
Other §5  Self-employment tax. Attach Schedule SE . . . .' . .. 55
Taxes 56  Social security and Medicare tax on tip income not reported to employer Anach Form 4137 P 56
57  Tax on qualified plans, including IRAs, and other tax-favored accounts. Attach Form 5329 if required . 57
58  Advance eaned income credit payments from Form(s) W-2. . . . . . . . . . 58
§9 Household employment taxes. Attach ScheduleH . . . . . . . . . . . . 59
60  Add lines 54 through 59. Thisisyourtotaltax . . . . . . . . . . . . » |60
Payments 61  Federal income tax withheld from Forms W-2 and 1099 . . | 61
62 2003 estimated tax payments and amount applied from 2002 retum . 62
lfyouhavea 63 Eamedincomecredit(€lC) . . . . . . . . . . . |63
qualifyin A .
child yan%ch B
Schedule EIC. §65  Additional child tax credit. Attach Form 8812 . ., . . . 65
= RMIOLMT paig With request 10T extension 1o e (see page oo |66
67  Other payments from: a [] Form 2439 b (] Form 4136 ¢ (] Form 8885 . 67
68 Add lines 61 through 67. These are your totalpayments . . . . . . . . . » | 68
t t

Notes: This is the top portion of page 2 of the 1040 form for year 2003. Line 45 is the Child and Depen-
dent Care Credit (CDCC), line 49 is the Child Tax Credit (CTC), and Line 65 is the Additional Child Tax
Credit (ACTC). The stacking order of the credits on the 1040 form has remained the same since 2003.
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result, for some, the increase in the CDCC reduced the amount of tax that was left to be
claimed for the CTC, which in turn shifted CTC benefits to the ACTC. But as soon as the
income constraint on the ACTC became binding, any benefits from claiming additional
child-care expenses through the CDCC were offset by an equivalent decrease in the
CTC value and no change in ACTC value. In addition, the Economic Growth and Tax
Relief Reconciliation Act of 2001 reduced tax rates and increased the standard deduc-
tion causing there to be even less tax liability for the non-refundable CDCC to absorb.

As soon as the income constraint on the ACTC becomes binding, any benefits from
claiming additional child-care expenses through the CDCC were offset by an equivalent
decrease the CTC value and no change in ACTC value. Because the final tax liability and
refunds for these taxpayers were not affected by the amount of child-care expenditure
claimed, the marginal subsidy on child care became zero. This is illustrated in Panel B
of Figure 1 for a single-parent household with two children. This particular issue affects
few taxpayers today, as the ACTC’s income constraint has been significantly relaxed.'

The CDCC interaction with the CTC was not obvious to taxpayers. Using tax prepa-
ration software may have increased awareness of the change to the CDCC, as several
leading brands of tax preparation software ask specifically about child-care expenditure
and give the value of the CDCC reported on the 1040 form. Because it focuses attention
on the value reported on the 1040 form, tax preparation software may have increased
the use of spotlighting by taxpayers."

We are not aware of any evidence regarding the extent to which members of Congress
understood that other changes in the tax code after 2001, including the CTC increase,
would reduce the value of the CDCC expansion for low-income taxpayer. The extent of
Congress’ awareness is not important to the identification strategy in this paper, and we
do not wish to suggest it was the intention of Congress to leave low-income taxpayers
with a reduced child-care subsidy rather than the legislated increase.

C. Response of Child Care to Child-Care Subsidies

The literature shows that taxpayers respond to a reduction in the price of child care
by purchasing more child care. Blau and Robins (1988) provide direct evidence in a
model of labor supply, fertility, and child-care expenditure where the price variation
comes from a child-care subsidy. Other papers including Connelly (1992), Averett,
Peters, and Waldman (1997), and Herbst (2010) examine the responsiveness indirectly
through a change in the labor force participation of mothers with young children, under
the assumption that these working mothers are consumers of child care. Blau (2003)

!0 The income constraint was partially relaxed in 2008. By 2009, the ACTC reached its present constraint of
being limited to 15 percent of income in excess of $3,000.

' In 2003, 52 percent of personal income tax returns from households with adjusted gross income between
$15,000 and $50,000 were filed electronically. By 2008, 71 percent of returns were filed electronically
for this group. Online filing (electronic filing not performed by a tax professional) has become increas-
ingly popular over time, and represented the majority of all electronic filings by 2009 (IRS Statistics of
Income Bulletin Winter 2005, http://www.irs.gov/uac/SOI-Tax-Stats---SOI-Bulletin:-Winter-2004-2005,
and IRS Statistics of Income Bulletin Winter 2010, http://www.irs.gov/uac/SOI-Tax-Stats---SOI-Bulletin:-
Winter-2010).
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surveys the literature on the elasticity of employment with respect to the price of child
care and finds estimates ranging from 0.06 to —1.26.

How taxpayers respond to the 2003 expansion of the CDCC depends on their percep-
tion of how the after-tax cost of child care was affected. All else equal, the child-care
expenditure decisions of taxpayers who are primarily ignorant of the 2003 CDCC expan-
sion should remain unchanged. Taxpayers who primarily use the spotlighting method
should increase their child care expenditure in response to an increase in the “naive”
measure of the value of the CDCC. Taxpayers who account for interactions between
elements of the tax code should increase or decrease their child-care expenditure in
response to a “nuanced” measure that considers interactions between the CDCC and
other elements of the tax code. If there are a substantial number of both fully-informed
taxpayers and those who are spotlighting, then we would expect to see a response to
both the naive and the nuanced change in the value of the CDCC.

IV. DATA AND EMPIRICAL STRATEGY

A. Data

We use data from the diary portion of the U.S. Bureau of Labor Statistics Consumer
Expenditure Survey (CES). Each survey participant records all household expenditures
for a one-week period in a provided diary. This diary is collected at the end of the
week and an interview is conducted to obtain demographic and income information.
The participant then records all household expenditure for a second one-week period.
Note that because each household is surveyed only once, the data are a series of cross
sections rather than a true panel. We select three years, 2000-2002, to represent the
pre-CDCC expansion period and the following three years, 2003-2005, to represent
the post-CDCC expansion period.

Only households with at least one child under age 13 are included in the analysis."?
The tax interaction between the CDCC and the CTC was generally limited to taxpay-
ers with $10,000 to $50,000 of family income, so we only include families within this
income range."* Married taxpayers with only one earner are not eligible for the CDCC
and have much lower rates of using child care, so these taxpayers are also excluded from
the analysis. In this sample of low-income households with children, 26.2 percent were
subject to the ACTC income constraint and thus were unable to claim their maximum
CTC benefits through the ACTC. When also considering the CDCC, 46.0 percent of
the sample were unable to claim the combined maximum value of the CDCC, CTC,
and ACTC.

Summary statistics for our sample of households are given in Table 1. Our sample
contains 2,682 households with young children, 268 of which paid for child care dur-
ing the two-week survey. The child-care measure includes all expenditure for daycare,

12 This matches requirements to claim the CDCC, as the dependent qualifying child must be under age 13.

13 We use the wage and salary income received by all household members in the previous 12 months as the
measure of family income. The consumer expenditure survey began imputing some missing income com-
ponent values in 2004. To make the income measure comparable over the years of our study we remove
imputed incomes which makes the income measure comparable across all years of the this study.
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Table 1
Summary Statistics
Panel A: Full Sample

2000-2002 2003-2005
Standard Standard H:
Variables Mean  Deviation Mean Deviation  Pre=Post
Expenditure on child care 15.89 92.47 13.50 53.55 0.4046
Expenditure on babysitting 10.59 46.58 8.90 41.95 0.3262
Expenditure on nondurables 445.50 279.73 473.42  304.55 0.0067

Expenditure on all categories 1,139.1 1,014.5 1,256.5 1,454.0 0.0231

Naive CDCC value pre 791.00 287.46 779.35  288.76 0.3314
Naive CDCC value post 1,206.9  470.81 1,1852  473.03 0.2674
Naive CDCC value change 415.92 206.80 405.81  208.84 0.2414
Nuanced CDCC value pre 512.88 355.94 51521  351.21 0.8732
Nuanced CDCC value post 551.00 463.70 575.41  456.18 0.2005
Nuanced CDCC value change ~ 38.12 289.50 60.20 270.51 0.0525
Naive discount pre 22.22 3.04 22.12 3.00 0.4344
Naive discount post 27.12 5.22 26.91 522 0.3365
Naive discount change 4.90 2.91 4.79 2.96 0.3660
Nuanced discount pre 16.28 8.88 16.50 8.65 0.5434
Nuanced discount post 17.18 11.82 17.63 11.50 0.3534
Nuanced discount change 0.90 7.80 1.13 7.49 0.4721
Income 30,132 11,352 30,515 11,322 0.4207
Married (indicator variable) 0.59 0.49 0.50 0.50 0.0000
Number of children 1.70 0.92 1.65 0.83 0.1428

Observations 1,573 1,109
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Panel B: Households with Expenditure on Child Care
2000-2002 2003-2005
Standard Standard H:

Variables Mean  Deviation Mean Deviation  Pre=Post
Expenditure on child care 146.38 244.89 145.79  108.53 0.9788
Expenditure on babysitting 13.07 38.47 12.70 39.42 0.9413
Expenditure on nondurables 494.73 273.78 526.54  336.40 0.4236
Expenditure on all categories 1,485.2 1,086.1 1,589.1 11,1544 0.4850
Naive CDCC value pre 782.97 281.00 782.48  294.12 0.9900
Naive CDCC value post 1,178.1  470.15 1,186.8  475.59 0.8927
Naive CDCC value change 395.16 214.98 404.30  211.13 0.7504
Nuanced CDCC value pre 586.50 335.68 536.77  352.85 0.2924
Nuanced CDCC value post 663.34 453.58 625.14  447.48 0.5312
Nuanced CDCC value change  76.84 275.80 88.37 257.86 0.7313
Naive discount pre 21.67 2.70 22.01 2.83 0.3787
Naive discount post 26.00 5.18 26.83 5.28 0.2442
Naive discount change 4.33 3.13 4.82 3.16 0.2431
Nuanced discount pre 17.74 7.64 16.78 8.45 0.4018
Nuanced discount post 19.37 10.50 19.15 11.05 0.8795
Nuanced discount change 1.64 6.79 2.36 5.96 0.3944
Income 32,709 11,304 30,806 11,401 0.2166
Married (indicator variable) 0.55 0.50 0.53 0.50 0.8374
Number of children 1.70 0.87 1.63 0.78 0.5259
Observations 167 101

Notes: These data are from the Consumer Expenditure Survey and only include households with at least
one child under age 13 and self-reported family income between $10,000 and $50,000. Married couples
with only one working spouse are excluded from the data. Expenditure values are from a two-week diary
from years 2000-2005. Spending on nondurable goods is defined as in Johnson, Parker, and Souleles
(2006) as spending on goods and services which can only be used once and last no more than 3 years at
most. The final column reports the p-values from the null hypothesis that the mean is the same in both
the pre- and post-evaluation periods. Sample weights are used in the calculations.
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nursery, and preschool, including any tuition payments for preschool. The child-care
measure does not include tuition payments for K-12 education, but would include other
forms of formal child care. Babysitting is not included in the child-care measure as
babysitting expenditure for non-work purposes cannot be used to claim the CDCC. A
limitation of the CES two-week diary data is that some households that use child-care
services pay for those services monthly, which will cause us to incorrectly categorize
some households as not having any child-care expenditure. However, it should not do so
in a way that is correlated with the CDCC expansion. Tests for differences in the means
reported in Table 1 show that the pre- and post-expansion periods are largely compa-
rable, particularly for households with expenditure on child care. Inflation likely plays
arole in the increase in spending over time as these figures are not inflation adjusted.

For each household, regardless of the year in which we observe them, we calculate a
naive and nuanced measure of the value of the CDCC under both the pre-expansion (we
use 2001) and the post-expansion (we use 2005) tax rules. Because we do not observe
the chosen consumption level of each household under both tax rules, we cannot directly
observe the change in total claimed benefits or marginal price. We can calculate two
alternative measures, the change in maximum claimable benefits and the change in
the cent per dollar discount on first-dollar marginal price. We refer to these measures
respectively as the value of the CDCC and the child-care discount.

For maximum claimable benefits, the naive value of the CDCC is calculated as the
statutory value of the credit if the taxpayer spent enough on child care to reach the
qualifying expenses limit for their household income.'* This method does not consider
any tax interactions and is how a taxpayer using spotlighting would approximate the
value of the CDCC. The nuanced value of the CDCC is calculated as the difference in
final tax liability by changing child-care spending from zero to the qualifying expense
limit, holding all other factors constant. This method allows for interactions with other
tax provisions.

For the discount on first-dollar marginal child-care price, the naive discount is calcu-
lated as the CDCC credit the taxpayer could claim if their spending changed from zero
to one dollar of expenditure on child care.'® In calculating the naive discount, only the
marginal credit rate shown in Panel A of Figure | is considered. Whether the taxpayer
has any remaining tax liability is ignored. A taxpayer with less than $10,000 of income
would have a naive discount of 30 cents for the first dollar of child-care expenditure
before the tax change, and a naive discount of 35 cents after the tax change. This method
does not consider any tax interactions and is how a taxpayer using spotlighting would
approximate the first-dollar marginal cost of child care under the CDCC. The nuanced
discount is calculated as the total change in tax liability or refund for the taxpayer if
their child-care spending changed from zero to one dollar of expenditure. As shown in

14 Spending levels of $3,000 for one young child and $6,000 for two or more young children are sufficient
for claiming maximum benefits in both periods.

15 Using the discount amount (1 — marginal price) rather than the marginal price makes the interpretation of
coefficients similar to the CDCC value approach.
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Panel B of Figure 1, the nuanced discount is zero if the ACTC income constraint binds,
as any benefits from the CDCC would be offset by losses in the CTC.

For both the pre- and post-expansion groups, the naive value of the CDCC is about
$400 larger on average (a 50 percent increase) when calculated using the post-expansion
tax rules as compared to the pre-expansion tax rules. The change from pre- to post-
expansion tax rules in the nuanced value of the CDCC was significantly smaller than
the naive value for both the pre- and post-expansion groups (t-values of 42.12 and
33.68, respectively). Similarly, Table 1 shows that the naive marginal price of child care
decreased by a little less than 5 cents for the first dollar of child-care expenditure. Again,
the nuanced change in the discount was significantly smaller than the naive change for
both the pre- and post-expansion groups (t-values of 19.06 and 15.13, respectively).

Figure 3 shows the income distribution of households in our sample that saw an
increase or a decrease in the nuanced value of the CDCC in Panel A and similarly in
the nuanced child-care discount in Panel B. As expected, households with an increase
in the nuanced CDCC value had higher incomes than households which saw a decrease
(t-value 36.54), and households with an increase in the nuanced child-care discount
were also more likely to have higher incomes (t-value 18.17). Yet, there is extensive
overlap in the income distributions in both Panels A and B.

Figure 4 plots the changes in the naive and nuanced CDCC values by family income.
Panel A shows that every household in our sample would have experienced an increase
in the naive CDCC value between the pre- and post-expansion period with the largest
increases concentrated among low-income households. The lower grouping of data
points in Panel A is for households with one young child while those with more than
one young child are in the higher grouping. Panel B shows the change in the nuanced
value of the CDCC for each household in our sample and illustrates the heterogeneity
of the change for households with similar levels of income. In our sample, 22.7 percent
of households experienced a decrease in the nuanced value of the CDCC, 22.4 percent
experienced no change, and 54 percent experienced an increase.

Figure 5 plots the naive and nuanced change in the first-dollar discount by family
income. Panel A shows that the naive child-care discount increased for every family in our
sample with income below $43,000. Panel B shows the change in the nuanced discount
and illustrates that households with similar income can experience very different changes
in the nuanced after-tax price of child care. In our sample, 7.5 percent of households
experienced an increase in the first-dollar marginal price of child care, 38.6 percent of
households experienced no change, and 54.0 percent of households experienced a decrease.

Differences in both the value of the CDCC and the price of child care are based only
on change in the tax code and not on household differences over time. These figures
describe a tax change that appeared to provide (if spotlighting) a large child-care subsidy

'* We do not adjust for the minimum value of the ACTC which may apply to families with three or more
children. This means some households with binding minimums may be assigned non-zero changes in the
first-dollar discounts when their true change is zero. Our results are robust to excluding all households
with three or more children.



Figure 3
Income Distribution of Households by Group

(A) Income Distribution by Change in Nuanced CDCC Value
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Figure 4
Change in the Naive and Nuanced Value of the CDCC and Income

(A) Naive CDCC Change ($)
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Figure 5
Change in the Naive and Nuanced Value of the CDCC and Income

Change in the Naive Discount on Child Care
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to the low-income households in our sample. Yet for many low-income taxpayers, the
nuanced value of the CDCC and nuanced price of child care remained unchanged or
even moved in the opposite direction of the naive change.

B. Empirical Specification

By estimating the response of child-care spending to changes in the naive and nuanced
value of the CDCC we are testing whether taxpayers are primarily ignorant of the CDCC
change, are engaging in spotlighting, or are well-informed about the financial implica-
tions of the CDCC expansion. We estimate regression models of the form

(6)  E, =By +B,(Post, x ACDCC] )+ B,ACDCC], + B, Post, x ACDCCY) )
+B,ACDCCY +yX,+6,+¢,,

where the ACDCC term is defined as either the change in the naive value, as indicated
by the V' superscript, or the nuanced value, as indicated by the U superscript. Households
are indexed by 7 and time is indexed by ¢. The dependent variable is generally child-care
expenditure or percentage of income spent on child care, though we use other spending
measures in robustness checks.

The ACDCC variables are calculated for households in both the pre- and post-
expansion periods holding all household characteristics constant. For those households
that we observe in 2000-2002, this variable measures how the CDCC value would
change if they faced the post-expansion tax rules. The variable Post is an indicator for
the household being observed in 2003—2005. The coefficient on Post interacted with
ACDCC is the difference-in-differences estimate of the causal effect of the change in
the value of the CDCC on the measure of spending.

The identification comes from the assumption that households observed in 2003-2005
would have had the same spending on average as those observed in 2000-2002 had it
not been for the tax change. To control for differences in the composition of the samples
in the pre- and post-expansion periods, we include a vector of observable character-
istics, X, including family income, race of the parent(s), educational attainment of the
parent(s), and number of children. To account for inflation and trending we include a
set of year fixed effects (given by #). Reduced tax rates and the increased value of the
CTC means taxpayers in the post period had lower tax liability on average than those
in the pre-2003 period. Year fixed effects should also account for this income effect. We
also include month fixed effects to control for seasonal variation such as differences in
child-care spending during the summer versus the school year.

We also estimate specifications in which the change in the value of the Child and
Dependent Care Credit, ACDCC, is replaced with AD, the change in the discount on
the first dollar of child-care expenditure

(7) E,=B,+B, (Post, X ADI.’;)+/32AD}; + B (Post[ X AD5)+[34AD;/ +7X,

+9t+e”.
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The naive change in the discount is indicated by the J superscript and the nuanced
change is indicated by the U superscript. This alternative specification relies on the
same identification assumptions, but allows us to estimate a response to a change in the
after-tax price of child care rather than a change in the maximum credit value.

In both specifications, measurement error may impact both the naive and nuanced
parameter estimates. The nuanced measure may contain more measurement error than
the naive measure because the nuanced measure requires more information. In addi-
tion to attenuation bias from classical measurement error that may be present in both
parameter estimates, correlation between the naive and nuanced measures could result
in the coefficient estimate for the less noisy measure capturing some of the impact of
the noisier measure. Such bias caused by the combination of measurement error and
correlation between the naive and nuanced measures would make separating spotlighting
behavior from fully-informed responses difficult. While naive and nuanced measures
of the change in CDCC value have a sample correlation of —0.46, the measures of the
change in child-care discount have a sample correlation of only —0.02."7

V. RESULTS

A. Evidence of Spotlighting

We find evidence of a large and statistically significant effect of the change in the
naive value of the CDCC on child-care expenditure and find little evidence of any effect
from the change in the nuanced value of the CDCC. These results are reported in Table
2 and are consistent with spotlighting behavior. In the first three columns the dependent
variable is the dollar value of child-care expenditure during the two-week survey period.
In the last three columns the dependent variable is the percentage of income spent on
child care. While the specifications in columns (1) and (4) include an indicator for
family type, we also estimate the models separately for married and single households.

Because the CDCC expansion was passed in 2001 and was advertised in 2002, it is
possible that the response began before the 2003 implementation. If this is the case, our
estimates of both the naive and the nuanced effect would be biased downward. It is also
possible that the full effect of the CDCC expansion is realized with a lag as taxpayers
realize that a change has taken place only when doing their taxes the next year. This
would also cause a downward bias in our results. Therefore, Panel B of Table 2 reports
results when the years 2002 and 2003 are excluded from the sample. This leaves us
with a 2000-2001 pre-expansion period and a 2004—2005 post-expansion period from
which to estimate the naive and nuanced effects. Estimates in Panel B of Table 2 are
similar to those presented in Panel A.

Estimates of the parameter of interest for the naive change in the value of the CDCC are
large and often statistically significant for both the full sample and the sample excluding

17 For both approaches, similar results can be obtained when running separate regressions for naive and
nuanced measures, suggesting that multicollinearity is not making the estimates unstable.
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the years 2002 and 2003. Because the dependent variable in columns (1) through (3)
is measured over a two-week period, an annual interpretation requires multiplying by
26. For example, the coefficient estimate of 0.039 implies that a one dollar increase in
the naive value of the CDCC causes a $1.01 (0.039 x 26) increase in annual child-care
expenditure with a 95 percent confidence interval of ($0.20, $1.83). Multiplying by 26
may not be appropriate if households pay for child-care expenses monthly rather than
every two weeks. If all households are reporting monthly expenditures paid during that
two-week period, the coefficient estimate of 0.039 implies that a one dollar increase in
the naive value of the CDCC causes a $0.47 (0.039 x 12) increase in annual child-care
expenditure with a 95 percent confidence interval of ($0.09, $0.84).

One possible explanation for the large magnitude of the estimated response is that
workers may choose from a limited number of options for hours of work."® When
workers face such labor supply constraints, even a slight increase in naive child-care
subsidy rates could persuade marginal families to make a large discrete change in both
work hours and child-care expenditure. Average child-care expenditure may increase
if lumpy adjustments exceed non-adjustments among households unable to make con-
tinuous consumption choices.

Estimates of the effect of the nuanced change in the value of the CDCC on child-care
expenditure are not statistically different than zero. Importantly, in most specifications,
we are able to reject the hypothesis that the naive and nuanced parameters are equal
(p-value reported for each specification). We interpret the results as providing strong
evidence of an effect of the change in the naive value of the CDCC on child-care expen-
diture and no evidence of an effect of the change in the nuanced value of the CDCC.

This result is illustrated in Figure 6 that plots the average child-care expenditure as
a percentage of income by year for four groups of taxpayers (not mutually exclusive
groups). In Panel A, the dashed line plots average child-care expenditure for taxpay-
ers with a larger than median change in the naive value of the CDCC and the solid
line is for those taxpayers with a smaller than median change in the naive value of the
CDCC. Panel B is similar in that it groups taxpayers by the change in the nuanced value
of the CDCC. The econometric model is not used in creating the figure as it simply
reports the average child-care expenditure as a percentage of income for the different
groups.

Figure 6 suggests that those with a large increase in the naive value of the CDCC
increased their child-care expenditure, while those with a large increase in the nuanced
value of the CDCC did not increase their spending on child care.'” The increase in
child-care expenditure for those with an above median naive CDCC change may seem

18 As discussed by Altonji and Paxson (1988) and Dickens and Lundberg (1993). Golden (2001) notes female,
non-white, and less educated workers (a group targeted by the CDCC expansion) are less likely to have
flexible work schedules.

1 Indeed, households with changes in naive values above the 75" percentile spent 16.6 percent more in
post-expansion period than households with changes in naive values below the 25" percentile (p-value =
0.057).
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Figure 6
Average Child-care Expenditure by Year

(A) Naive Change in Discount on Child Care
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Notes: Panel A and Panel B plot the average child care expenditure as a percentage of income by year
for CES households with income between $10,000 and $50,000 for two groups. The treated group is
defined as those individuals with an above median change in naive or nuanced value of the CDCC.
The control group is defined as those individuals with a below median change in naive or nuanced
value of the CDCC. Households with a very large or small (top or bottom 5 percent) change (defined
separately for each panel) are excluded.
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to have begun even before the implementation of the CDCC expansion (indicated in
the figure by the vertical line). This could simply be normal variation in the series or
it could be a response in advance of the implementation given that the CDCC expan-
sion was passed in 2001. The decline in child-care expenditure in 2005 for those
with an above-median change in the naive value of the CDCC may indicate that
spotlighting is a temporary behavior for some taxpayers as they recognize that the
benefits of the CDCC are smaller than expected. Consistent with the regression results
from Table 2, there is no corresponding increase in child-care expenditure for those
with an above-median change in the nuanced value of the CDCC. Importantly, there
are no obvious differences in child-care expenditure for the different groups before
2003.

Table 3 reports the estimated effect of an increase in the first-dollar discount as speci-
fied in (8). The magnitudes reported in Panel A of Table 3 are similar to those reported
in Panel A of Table 2, although the estimates are noisier. The coefficient estimate of
1.909 suggests that each additional cent per dollar decrease in the naive marginal price
of child care causes expenditures to increase by $49.63 (1.909 x 26) per year, with
a 95 percent confidence interval of (-$1.68, $100.95). Recall the average household
with child-care expenditure spends $3,796 per year on child care ($146 x 26), so a
cent per dollar decrease in the price of child care saves it almost $38. Hence Table 3
reports that a $1 “naive” increase in government expenditure causes a $1.31 (49.63/38)
increase in annual child-care expenditure for this average household, with a 95 per-
cent confidence interval of (—$0.04, $2.66). This is very similar to the $1.01 estimate
reported in Table 2. If all households are reporting monthly expenditures paid during
the two-week period, this suggests an increase in child-care expenditure of $22.91
per year (1.90 x 12), with a 95 percent confidence interval of (—$0.78, $46.59). This
would imply a $1 naive increase in government expenditure causes a $0.60 (22.91/38)
increase in annual child care expenditure, with a 95 percent confidence interval
of (-$0.02, $1.23).

The responses to naive and nuanced measures of the marginal price of child care are
not statistically different for the full sample in Panel A of Table 3. Panel B excludes
the year immediately before and the year immediately after the expansion. Estimates
of the naive effect in Panel B are statistically significant and larger than responses to
nuanced estimates, consistent with concerns about downward bias. In both panels, there
remains no evidence that the nuanced change in the first-dollar discount has any effect
on child-care expenditure.

Because available data do not pair expenditure on child care with a measure of the
quantity or quality of child care, we do not know whether increased expenditures on the
intensive margin reflects a larger quantity of child care or higher quality child care. It is
possible to gain some insight about adjustment along the extensive margin by replacing
the dependent variable with a dummy for non-zero child-care expenditure. Panel A of
Table 4 shows there is little response by any group to the naive or nuanced maximum
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value of the CDCC. This is unsurprising, since the maximum value of the CDCC is
unlikely to be the binding constraint for the first-dollar consumption of child care.
The first-dollar discount more accurately reflects the binding constraint at the point of
consumption for this group. Panel B of Table 4 shows the full sample of single parents
in particular were 2.3 percent more likely to have non-zero child-care expenditure for
each additional cent per dollar increase in the naive first-dollar discount on child care,
with a 95 percent confidence interval of (0.5 percent, 4.1 percent). Similar estimates
are obtained when excluding 2002 and 2003. For single parents, the response to the
naive first-dollar discount is significantly larger than the response to the nuanced first-
dollar discount. Again, we find no evidence that any group responded to the nuanced
first-dollar discount.

B. Falsification Exercises

We perform two falsification exercises. The first is designed to see if the naive CDCC
expansion had any effect on expenditure for other goods. The second is designed to see
if we find similar results when we apply the same methods to a sample of households
that were all in the pre-expansion period. We present results for both tests for only
the change in value of the CDCC; using discounts to marginal price provides similar
results.

If the change in the child-care subsidy affects expenditure on other unrelated goods it
would raise concern about the causal interpretation. We examine expenditure on baby-
sitting, nondurables, and all eleven generic aggregations as defined by the CES (food,
alcoholic beverages, fuel, etc.). Table 5 reports the difference-in-differences estimates
from estimating the same specification as reported in Table 2 columns (1) and (4) of Panel
A where only the dependent variable is changed. There is little evidence that changes
in the naive or the nuanced value of the CDCC affected expenditure. This suggests
the causal effect on child-care expenditure is not simply capturing an income effect.?

Our second falsification exercise uses an additional sample of households from
1996 to 1999. In this exercise we assume that a hypothetical change in the value of
the CDCC occurs at the beginning of 1999. The households observed in 1999-2001
are “treated” while those in 1996-1998 are the “control” group. Our measures of the
naive and nuanced change in the value of the CDCC are still calculated by comparing
the 2001 to the 2005 tax code, even though we are only using pre-expansion data. If a
statistically significant response in child-care spending is found, such a false positive
would raise concern about the causal interpretation of our main results. Table 6 reports
no statistically significant response in child-care spending to this hypothetical treatment,
which increases our confidence in the main results.

2 Several papers, including Johnson, Parker, and Souleles (2006), Shapiro and Slemrod (2003), and Agarwal,
Liu, and Souleles (2007), have addressed how households respond to a sudden decrease in tax liability
(like the sudden increase in the Child Tax Credit in 2003). They focus on what fraction of a tax rebate is
spent rather than saved and find that households typically spend about 60 percent within the next year.
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VI. CONCLUSION

This paper examines how consumers respond to a change in a personal income tax
provision when interactions with other elements of the tax code obfuscate the true
impact of the changed provision. We use data from the Consumer Expenditure Survey
to provide evidence that taxpayers engage in spotlighting behavior — they respond to
the change in the particular tax provision in isolation without considering the interac-
tions with other parts of the tax code. The evidence comes from our examination of
the 2003 change to the Child and Dependent Care Credit (CDCC) which spotlighting
taxpayers would have perceived as reducing the after-tax price of child care. However,
interactions with other elements of the tax code, including the simultaneous change to
the Child Tax Credit, reduced or even reversed this decrease in the after-tax price of
child care for some taxpayers.

Using household data, we employ a difference-in-differences strategy that exploits
the heterogeneity in the size of naive and nuanced measures of the change in value of
the CDCC. We find strong evidence of a child-care expenditure response to the naive
measure of the change in the value of the CDCC, which does not consider interactions
with other elements of the tax code. We find little evidence of any response to the nuanced
measure, which does account for interactions with other elements of the tax code. Similar
results are found exploiting heterogeneity in the naive and nuanced marginal price of
child care. Falsification exercises find little evidence the CDCC expansion (either naive
or nuanced) affected expenditure on other goods. We also find no evidence of a response
to a hypothetical CDCC expansion using pre-expansion data. We interpret these results
as evidence that taxpayers were engaged in spotlighting behavior.

This paper supplements the existing tax salience literature by showing taxpayers
can misperceive after-tax prices due to important but low-salience interactions, even
when the direct financial implications are salient. Tax preparation software may rein-
force spotlighting in some instances by focusing attention on each deduction or credit
in isolation rather than on how different economic behavior affects final tax liability.
This issue applies to any tax interactions that taxpayers may ignore, including other
non-refundable tax credits, deductions and credits with phase-outs, and credits with
income eligibility requirements.

Because available data do not pair expenditure on child care with a measure of the
quantity or quality of child care, we do not always know whether increased expendi-
tures reflect a larger quantity of child care or higher quality child care. There is some
evidence that decreases in the naive measures of the marginal price of child induced
single parents to begin consuming child care, and this may have increased female labor
force participation rates.

Despite any influence the naive measure of the CDCC had on taxpayers’ child-care
expenditures and labor decisions, the government did not bear the cost associated with
the naive value of the CDCC. Instead, the government bore the cost of the nuanced value
which in our sample of low-income families with children was just 47 percent of what
the government would have born had they paid the full cost associated with the naive
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value. Our results indicate that taxpayers significantly increased their expenditure on
child care in response to the 2003 expansion of the CDCC, regardless of whether their
after-tax price of child care decreased or increased.
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