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Sara LaLumia*
Each year approximately three quarters of tax returns generate refunds.  For these returns, the money withheld from paychecks during the year (or remitted in the form of estimated tax payments) exceeds the tax liability computed at the time the tax return is filed.  Do tax refunds represent mistakes on the part of taxpayers uncertain about their annual tax liability at the time they choose their withholding? Or do taxpayers intentionally overwithhold to ensure that they will receive refunds? A standard intertemporal model implies that refund receipt is a mistake.  In this model an individual prefers receiving a dollar in the current period to receiving a dollar in the future.  A taxpayer who receives a refund is acting in exactly the opposite way, choosing to postpone the receipt of some income to a future period without receiving any compensating interest payment.  Richard H. Thaler and H. M. Shefrin (1981) propose a model of self-control that can explain intentional refunds.  An individual who would like to save, but who has difficulty doing so because of self-control problems, will value commitment devices that limit short run consumption.  Overwithholding can function as a commitment device in two ways. Overwithholding reduces the amount of income immediately available for consumption, and it delivers that income later in the form of a large lump sum, out of which consumers tend to have a lower marginal propensity to consume.  
In this paper I use a 12-year panel of tax return data to investigate patterns of refund receipt over time.  I argue that if refund receipt is primarily unintentional, then the average taxpayer should learn from each year’s tax position and adjust his subsequent withholding.  In particular, receiving a refund in one year should be associated with reduced withholding in the following year. I find that receiving a large refund, one greater than five percent of income, is associated with a 0.45 percentage point decrease in the following year’s withholding as a share of wage income.  Receiving a smaller refund, one between one and five percent of income, is also associated with a significant but smaller reduction in subsequent withholding.  This pattern suggests that, on average, refund receipt is not intentional. At the same time, I find that there is a substantial group of taxpayers who receive refunds in all years of the panel.  These taxpayers, with lower average incomes and wealth, may particularly value overwithholding as a commitment device and may be intentionally choosing to receive refunds.
Previous research has used survey data to study withholding decisions.  Matthew D. Shapiro and Joel Slemrod (1995) investigate taxpayer responses to a 1992 change in withholding rates that reduced refund amounts without changing tax liability.  A taxpayer who wanted to preserve his original refund amount could do so by filing a new withholding certificate (W-4) with his employer. Fewer than 10 percent of survey respondents with wage income reported that they had done so.  This could indicate that most taxpayers are not intentionally choosing to overwithhold.  Alternatively, it could indicate a tendency to adhere to the default level of withholding.
   Michael S. Barr and Jane K. Dokko (2006) describe a survey of low- and middle-income Detroit residents that asked respondents whether they would prefer greater withholding and a larger refund, no change in withholding or refund amount, or lower withholding and a smaller refund.  Here there is substantial evidence that refund receipt is intentional.  Nearly half of the respondents would maintain their current withholding, while slightly more than one third would increase withholding. 
I. Data Description
The tax panel used in this paper was compiled by the Office of Tax Policy Research (OTPR) at the University of Michigan, and spans tax years 1979 to 1990.  The tax filing units included in the panel are a subset of the units included in the annual cross sectional data released by the Statistics of Income (SOI) division of the IRS.   Like the cross-sectional files, each year of panel data is representative of all returns filed during a particular year, including late returns being filed for earlier years.  I focus only on timely returns.  While the cross-sectional SOI files are stratified by income, inclusion in the panel is random.  Selection is based on the last four digits of the primary filer’s Social Security number.  The number of filing units present in all twelve years of the panel is 4982.


The dataset includes much of the information reported on a tax return and accompanying schedules.  Hence, there is a great deal of detail on income components and amounts, and reliable information on refund receipt.  On the other hand, there is little demographic information.  State of residence is reported if adjusted gross income (AGI) is below $200,000. Filing status can be used to proxy for marital status, and number of exemptions for household size.  The sex of the primary taxpayer is reported in 1979 and 1980.  Taxpayers who are over 65 (or blind) can claim a higher standard deduction.  I focus on non-elderly households, which I define as filing units claiming no age or blindness exemptions in 1990, the last year of the panel.  This reduces my sample size to 4031, and results in the oldest individuals in my sample being age 53 at the start of the panel.  I use information on interest and dividend income to impute 
Figure 1: Years of Refund Receipt
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measures of taxable wealth for each tax filing unit, following the approach of Daniel Feenberg and Jonathan Skinner (1989).  


Figure 1 describes the number of years of refund receipt for the filing units in my sample. Approximately 29 percent of filing units (1185 out of 4031) receive refunds in all 12 years of the panel. This is substantially higher than the 3 percent of filing units expected to receive 12 consecutive refunds if 75 percent of returns generated a refund in each year and refund receipt in one year was completely independent of refund receipt in other years.   There is no spike at the other end of the distribution.  Only about 1 percent of filing units in my sample never receive a refund across the 12-year span.  This is particularly striking because it indicates that extremely few taxpayers behave in the way predicted by the standard intertemporal model, and that refund receipt may be an intentional choice for close to one third of filing units.
  


Table 1 shows how persistent refund receipt varies with taxpayer characteristics. I divide the sample into men who were unmarried in 1979, women who were unmarried in 1979, and those who filed jointly in 1979. The modal number of refunds is 12 for all three groups.  
Table 1: Refund Persistence by Demographic Group

	
	N
	Mean Years 

with Refund
	Percent with 

12 Refunds

	A. Filing Status in 1979
	
	
	

	
Single Women
	538
	10.3
	49.8

	
Single Men
	1153
	9.7
	33.5

	
Joint Filers
	2340
	8.9
	22.7

	B. Average AGI
	
	
	

	
First Quartile
	1008
	9.8
	42.5

	
Second Quartile
	1008
	9.7
	34.8

	
Third Quartile
	1007
	9.5
	27.0

	
Fourth Quartile
	1008
	8.2
	13.3


However, the share with 12 refunds is 23 percent for the married group, 33 percent for the single men, and 50 percent for the single women.  I also divide the sample into quartiles based on 12-year average AGI.  Those in the lowest quartile are most likely to receive refunds.  They are more than three times as likely to receive refunds in all 12 years of the panel than are filers with average AGI in the highest quartile. Grouping filing units on the basis of imputed wealth rather than AGI produces a similar result. Persistent refund receipt is substantially more common among low-wealth filers than among high-wealth filers.
  The patterns suggested by these simple descriptive statistics are also apparent in a regression framework.  I have estimated probit regressions in which the dependent variable is an indicator for having received a refund in all 
years of the panel.  Even controlling for filing status, the receipt of self-employment income and capital gains, the use of a paid preparer, and whether a filing unit itemized deductions, lower levels of income and wealth are associated with significantly higher probabilities of persistent refund receipt.
 
II. Learning
In this section I look for evidence that taxpayers learn about their tax liability over time.  If the process of completing and filing a return in one year imparts information to the taxpayer that he can use to finetune his withholding for the following year, prior refunds may be associated with reductions in withholding and cases of prior balance due may be associated with increases in withholding. Such a pattern suggests that refund receipt is not intentional.  When a taxpayer finds himself receiving a refund, he takes steps to reduce the chance of receiving a refund in the following year.
Unfortunately I do not have any information from W-4 forms which would directly indicate changes in withholding.  Instead, I construct a variable equal to total withholding of income tax divided by wage income.  The presence of a few extreme outliers distorts the mean of this variable, and in what follows I drop observations for which the withholding share is greater than or equal to 2, as well as filing units with fewer than 12 years of non-zero wage income.
  After applying these restrictions, the mean of my constructed withholding share is 0.143, indicating that filing units withhold an average of 14.3 percent of wage income. 


Making use of the panel structure of my data, I estimate a fixed effects specification in which the withholding share in year t depends on year t income and demographics as well as on the year t – 1 refund amount.  I use information on lagged refund amount to group observations by whether they received a refund or owed a balance, and then into categories based on dollar amounts relative to a filing unit’s average AGI: less than 1 percent of a filing unit’s 12-year average AGI, between 1 and 5 percent of average AGI, and greater than 5 percent of average AGI.  I include dummies for these categories, with the smallest refunds as the omitted category. I control for withholding share in year t – 1, the number of exemptions claimed, whether filing status is joint, and year t AGI.  I also include an indicator for returns filed after tax year 1986, because the Tax Reform Act of 1986 changed marginal tax rates significantly.
Coefficients from the set of refund dummies are shown in Table 2, with standard errors in parentheses.  The pattern of coefficients is consistent with taxpayer learning.  Those who receive a large refund have lower subsequent withholding shares, and those who owe a large balance have higher subsequent withholding shares.  Receiving a refund greater than 5 percent of one’s average AGI is associated with a 0.45 percentage point decline in the following year’s withholding share.  Receiving a refund between 1 and 5 percent of one’s average AGI is associated with a significant but smaller decline (0.26 percentage points) in subsequent withholding. Owing a balance of more than 5 percent of one’s average AGI is associated with a 0.92 percentage point increase in subsequent withholding share, and owing a balance between 1 and 5 percent of average AGI is associated with a 0.26 percentage point increase in withholding. The pattern that large refunds are associated with subsequent declines in withholding while large balances due are associated with subsequent increases in withholding is robust to measuring refund size in dollar terms rather than as a share of average AGI.   
Although not shown in the table, the other regressors predict withholding share in sensible ways.  The single best predictor of year t withholding share is the withholding share in year t – 1. As expected under a progressive tax, withholding share increases with AGI.  Withholding shares are significantly lower in years after 1986, consistent with the reduction in tax rates experienced by many filers as a result of the Tax Reform Act of 1986.
  Both an 
Table 2: Effect of Previous Refund or Balance Due on Withholding Share

	
	Baseline

(1)
	Effect Differs with Mobility

	
	
	(2)

	
	
	Dummies
	Interactions

	Large Refund
	-0.0045**

(0.0008)
	-0.0032**

(0.0009)
	-0.0057**

(0.0018)

	Medium Refund
	-0.0026**

(0.0006)
	-0.0016*

(0.0007)
	-0.0053**

(0.0015)

	Small Balance Due
	-0.0003

(0.0009)
	0.0004

(0.0010)
	-0.0009

(0.0023)

	Medium Balance Due
	0.0026**

(0.0009)
	0.0036**

(0.0010)
	-0.0009

(0.0021)

	Large Balance Due
	0.0092**

(0.0013)
	0.0132**

(0.0015)
	-0.0111**

(0.0029)


additional personal exemption and joint filing status reduce average tax liability, and in the regression both are associated with a lower withholding share.
While these results indicate that the average taxpayer responds to a large refund by reducing his subsequent withholding, the number of filing units receiving refunds in all twelve years of the panel suggests that the average may mask very different responses among different groups of taxpayers.  To investigate this possibility, I interact the set of lagged refund dummies with a variety of taxpayer characteristics. I then estimate fixed effects regressions including both the original set of refund dummies, the set of interaction terms, and all of the income and demographic variables included in the baseline withholding regression.  Motivated by the observation that lower-income individuals are more likely to receive refunds in all years of the panel, I first investigate whether learning differs by income.  I interact the set of refund dummies with an indicator for having ever had AGI less than twice the poverty line. The coefficient on the dummy represents the withholding response of higher-income individuals, while the sum of the coefficients on the dummy and corresponding interaction term represents the withholding response of low-income individuals. Most of the coefficients on the interaction terms are close to zero and insignificant.  Low-income filing units do not respond to large or medium refunds any differently than do higher-income filing units.
  The only significant difference is in response to a large balance due.  Owing a balance of more than 5 percent of average AGI is associated with a 1.44 percentage point increase in subsequent withholding for higher-income filers and with only a 0.57 percentage point increase for low-income filers. 
I find no evidence that learning differs across taxpayers who have high and low levels of wealth, across taxpayers who use a paid preparer and those who do not, or across single men, single women, and married taxpayers.  The one characteristic that I have found to be an important determinant of responsiveness to previous refund receipt is whether a filing unit has ever moved from one state to another.  As shown in the second specification in Table 2, cross-state movers respond to a large or medium refund by reducing their withholding by a larger amount. Receiving a refund greater than 5 percent of average AGI is associated with a 0.32 percentage point reduction in withholding for most taxpayers, but with a 0.89 percentage point reduction for cross-state movers. On the other hand, cross-state movers adjust their withholding less than non-movers in response to a balance due.  Owing a balance of more than 5 percent of AGI is associated with a significant 1.3 percentage point increase in withholding share among non-movers, but an insignificant and near-zero change in withholding among cross-state movers. David A. Jaeger et al. (2007) use survey data from Germany to document that individuals who are more willing to take risks are substantially more likely to migrate within Germany.  If the same is true in the U.S., my results suggest that the reason for refund receipt may differ with one’s attitude towards risk.  Those most tolerant of risk show the most evidence of learning from prior refund receipt, suggesting that among this group refund receipt is largely unintentional. While other proxies for risk tolerance are available in my tax return data, such as whether an individual is involved in self-employment, cross-state mobility has the advantage of being largely uncorrelated with federal tax liability.
III. Discussion


The enduring popularity of tax refunds is puzzling in a standard intertemporal model.  In this paper I show that about 30 percent of filing units received refunds in twelve consecutive years, and that persistent refund receipt is concentrated among those with low levels of income and wealth. This pattern suggests that refund receipt may be intentional for some taxpayers, particularly those with little saving who may benefit from the “forced saving” associated with postponing the receipt of some income until the tax refund season. At the same time, there is evidence that the average taxpayer learns about his tax liability over time and adjusts his withholding to move closer to a zero-balance position.  Large refunds in one year are associated with lower withholding in the following year.  
References
Barr, Michael S. and Jane K. Dokko. 2006. “Tax Filing Experiences and Withholding Preferences of Low- and Moderate-Income Households: Preliminary Evidence from a New Survey.” IRS Research Conference Proceedings.
Feenberg, Daniel and Jonathan Skinner. 1989. “Source of IRA Saving.” Tax Policy and the Economy. 3: 25-46.
Jaeger, David A., Holger Bonin, Thomas Dohmen, Armin Falk, David Huffman, and Uwe Sunde. 2007. “Direct Evidence on Risk Attitudes and Migration.” IZA Discussion Paper 2655.

Jones, Damon. 2008. “Inertia and Overwithholding: Explaining the Prevalence of Income Tax Refunds.” Working Paper.

Shapiro, Matthew D. and Joel Slemrod. 1995. “Consumer Responses to the Timing of Income: Evidence from a Change in Tax Withholding.” American Economic Review. 85(1): 274-283.

Thaler, Richard H. and H. M. Shefrin. 1981. “An Economic Theory of Self-Control.” Journal of Political Economy. 89(2): 392-406.
* Department of Economics, Williams College. 206 South Academic Building, Williamstown MA 01267. Email: Sara.LaLumia@williams.edu. I am thankful to seminar participants at Williams College, Colby College, and the National Tax Association for helpful suggestions, and to Maddie Jones for excellent research assistance. All errors are my own. 


� In a recent working paper, Damon Jones (2008) finds evidence of strong adherence to the default level of withholding.  Using the same panel data that I use here, as well as SOI cross-sectional data, he finds that withholding levels respond very little to the 1992 federal change in withholding rates, to the gain or loss of a dependent exemption, or to the EITC expansions of the 1990s.   


� Although a single year of the panel is designed to be representative of the tax filing population, the set of filing units present in all years of the panel is not representative.  Relative to those who exit, filing units appearing in all years are more likely to file jointly, have higher incomes, and are more likely to include someone over age 65. Some events that are commonly associated with dropping out of other longitudinal datasets are not an issue here.  There is no reason to expect that movers would exit from the panel, as cross-sectional files are linked by Social Security number rather than by address.  Changes in marital status do not automatically lead to exclusion from the panel.  Suppose a couple is married in 1979 and divorces in 1980.  Information from the 1979 joint return will be linked to subsequent single returns filed by the person who was listed as the primary taxpayer on the 1979 return.


� Restricting attention to only those filing units reporting wage income in all years of the panel, as I do in subsequent analysis, produces a very similarly shaped histogram of years of refund receipt.  About 34 percent receive refunds in all years and less than 1 percent receive zero refunds.


� Ordering households on the basis of average imputed wealth rather than average AGI produces a substantially different sorting.  Only about one-third of households fall into the same wealth and income quartiles. 


� In a longer version of this paper I use duration analysis to model the probability of exiting from a spell of refund receipt as a function of income and demographic variables.  The results are qualitatively similar.  Higher levels of income and wealth are associated with shorter spells of refund receipt.


� While taxpayers may elect to have a third party withhold tax out of other types of income such as interest payments, the large majority of withholding is done by employers, out of wage income.


� If I consider only years before 1987, the pattern that a large refund is associated with significantly lower subsequent withholding while a large balance due is associated with significantly higher subsequent withholding is still apparent, although the coefficients on the refund dummies are somewhat smaller.


� This result is robust to defining the low-income group as those in the lowest quartile of average AGI or as those who had AGI less than twice the poverty line in six or more years.





