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A. Introduction

The Urban-Brookings microsimulation tax model is a powerful tool for federal tax policy
analysis.' The model calculates tax liability for a representative sample of households, both
under the rules that currently exist (current law) and under alternative scenarios. Based on these
calculations, the model produces estimates of the revenue consequences of different tax policy
choices, as well as their effects on the distribution of tax liabilities and marginal effective tax
rates (which affect incentives to work, save, and shelter income from tax). The model is also a

useful input to research on the effects of taxation on economic behavior.

Overview

The Urban-Brookings Tax Policy Center model is a large-scale microsimulation model of
the U.S. federal tax system. The model is similar to those used by the Congressional Budget
Office (CBO), the Joint Committee on Taxation (JCT), and the Treasury’s Office of Tax
Analysis (OTA).

As its name suggests, a microsimulation model uses microdata—or data on individual
units—rather than aggregate information.” In general, input data are comprised of detailed
information at the individual or household level that may be used to calculate tax liability. The

sample includes weights that represent how many units are represented by the individual record.’

! This document details the methodology underlying version 0304 of the model, which was developed in March
2004. The Tax Policy Center will publish revised versions of this paper as it updates the model.

? For a detailed explanation of microsimulation models, see http://trim.urban.org

3 The weights equal the inverse of the sampling probability. Thus, for example, if a record was sampled at a rate of 1
in 1,000 (so the probability equals 0.001), the sample weight would be 1,000. In other words, that record represents
1,000 individuals or households.
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Estimates for the entire population may then be derived by multiplying the individual estimates
by the sample weights and summing them.

In the case of the tax model, the population is the universe of individuals who file income
tax returns as well as those individuals whose incomes are too low to require them to file a return
(“nonfilers”). The data are a stratified sample of individual income tax returns augmented by
information about nonfilers (see discussion below). The tax-calculator portion of the model then
applies applicable tax law to each of the individual records in the microdata file and calculates
values for variables such as adjusted gross income (AGI), nonrefundable credits, individual
income tax liability, and so on. The values of the variables calculated for each individual record
are then multiplied by the weight associated with that record to tabulate aggregate results such as
total income tax liability for the entire population.

The tax model is not only able to calculate tax liability under current tax law but is also
able to simulate alternative policy proposals. It is therefore straightforward to calculate the
change in aggregate tax liability from a tax policy proposal and also to determine which class of

individuals would benefit from or bear the burden of the tax change.’

* We note two items here: (1) static versus dynamic estimates and (2) statutory versus economic incidence. First, the
revenue estimates produced by the model are purely static in nature. A static revenue change ignores the impact of
any change in behavior that a policy proposal could cause and also does not take into account any macroeconomic
effects of the proposal. For example, an increase in the top statutory marginal tax rate could cause a shift in
compensation away from taxable wages and salaries toward untaxed fringe benefits. A purely static analysis would
not capture this effect and would likely overestimate the potential revenue gain. Revenue estimates produced by JCT
typically include the effect of behavioral changes but not the macroeconomic feedback effects. Behavioral responses
can also change the burden of a tax change. For example, the burden of a tax increase on individuals may be smaller
than the static change in tax because taxpayers change their behavior to avoid the tax. Thus, static distributional
tables tend to overestimate the economic burden of tax increases and underestimate the burden of tax cuts.

Second, burden estimates reflect the statutory incidence—that is, the direct effect on individuals who pay the
tax. The economic incidence of the tax may be different. For example, wage subsidies such as the earned income tax
credit (EITC) may partially benefit employers who may be able to pay EITC recipients a lower wage. In that case,
the economic incidence of the tax would be shared between the direct recipients (low-wage workers) and the indirect
beneficiaries (their employers).
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The tax model also has the ability to produce estimates for years beyond the year of the
input data file (currently 1999). This is made possible by “aging” the individual records in the
microdata file. In the aging process, the information on each record—such as the amount of
wages and salaries and other forms of income—as well as the weights associated with each
record are adjusted based on forecasts from several sources including CBO and the Bureau of the

Census.

History

The TPC produced the first version of its microsimulation tax model in 2002.° Some of
the early research that used estimates produced by the model included an analysis of the effects
of the Economic Growth and Tax Relief Reconciliation Act of 2001 (EGTRRA) on low-income
families and children as well as a detailed study on the looming problem of the alternative
minimum tax (AMT).°

A more comprehensive version of the tax model was put in place in the spring of 2003.
This updated version improved the original model and expanded its scope in several ways. First,
we updated the input data to incorporate the most recent microdata file available from the IRS.
Second, we updated our projections and forecasts using the latest economic data available from
CBO. Finally, we added the capability to carry out distributional analysis on the entire
population by adding nonfilers for the first time, through a statistical match with the Current

Population Survey (CPS).

> John O’Hare and Frank Sammartino were instrumental in developing and programming this first version of the
model.

% See Burman, Maag, and Rohaly (2002) and Burman et al. (2002).
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The most recent version of the model was developed in March 2004 and includes the
latest economic forecasts from CBO as well as several model enhancements. First, we added a
retirement savings module that, among other things, imputes contributions to tax-deferred
savings vehicles such as IRAs (both traditional and Roth) and 401(k) plans. Second, we added an
estate tax module to the model that allows us to calculate the expected value of net estate tax
liability for each record in the tax model database. We also began distributing the burden of the
corporate income tax to individuals. Through these improvements, the distribution tables
produced by the TPC now include the following federal taxes that in 2003 accounted for about
93 percent of all federal tax revenues: individual and corporate income; payroll; and estate (CBO
2004). Third, we developed two measures of income for our distribution tables that are broader
than adjusted gross income (AGI), the qualifier that we used in tables produced by the first two
versions of our model. One measure is similar to the income concepts used by Treasury, JCT,
and CBO; the other is a broad measure of economic income similar to the one used at Treasury
until 2001.

We are currently producing an education module for the model that will allow us to
estimate the revenue and distributional effects of the various education provisions in the tax
code. We will also continue to update the model using the latest economic and demographic

forecasts and projections, as well as the latest microdata released by the IRS.
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B. Source Data

SOI Public Use File

The primary data source for the tax model is the 1999 Public Use File (PUF) produced by
the Statistics of Income Division (SOI) of the Internal Revenue Service (IRS).” The PUF
contains 132,108 individual records, sampled from the 127.1 million individual income tax
returns filed for tax year 1999. The records in the PUF are a stratified probability sample; the
population of tax returns is divided into subpopulations (strata), from which the samples are then
independently selected. The weights associated with each sample are calculated by dividing the
total number of returns in a stratum by the number of sample returns for the stratum.

Each record in the PUF has 38 indicator codes and 199 quantitative fields. The indicator
codes are descriptive in nature and provide information such as filing status, the number of
dependent exemptions, and whether or not certain forms such as those for the alternative
minimum tax, the child and dependent care credit, and the general business credit are attached to
the return. The quantitative fields include the various sources of income, adjustments to income,
itemized deductions, and other quantities reported on lines on the individual income tax form and
supporting schedules.® Although most fields are taken directly from the lines on the tax forms,
some fields are totals or subtotals that do not necessarily appear on the tax forms but which are
helpful in programming the calculation of tax liability because they provide information about

residual amounts either not reported on the tax return or not included in the PUF.

" For a complete description of the SOI public use file, see Weber (2003). Much of the information in this section
draws on that document.

¥ The weight on each individual record is included in the quantitative fields.

7
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The SOI file used by Treasury, JCT, and CBO is more complete than the PUF. In order to
protect the identity of individuals, some measures have been taken to ensure that the records on
the public version of the file remain unidentifiable. These measures include the following:

* Excluding information such as names, Social Security numbers, and ages.

»  Subsampling the high-income group—those with AGI greater than $200,000—at a 33
percent rate and excluding tax returns for 191 individuals with extremely high incomes who
might otherwise be easily identified based on publicly available information.’

e “Blurring” some fields in the records. Blurring is a process that attempts to obscure
individual data without significantly altering aggregate totals for the items that are blurred.
Although the specifics are somewhat different for the various blurred fields, in general the
records are first sorted in descending order with respect to the given field, such as wages and
salaries. Then for every three records, the average of the three values for that field is used as
the blurred value for each of the three records. Along with wages and salaries, other fields
that are blurred include state and local income tax deductions, real estate tax deductions, net
receipts, and alimony paid and received.

* Modifying or removing certain codes and fields for high-income returns. For example,
alimony paid and received, all geographic indicators including state of residence, as well as
the blindness indicator have been removed; the number of exemptions for children living at

home has been top-coded at three."

? Other types of returns that are included in the 100-percent sample of the complete tax file are subsampled at that
same 33 percent rate for the public-use version. These include those with total income or loss of $5 million or more;
those with business plus farm receipts of $50 million or more; and nontaxable returns with AGI or expanded
incomes of $200,000 or more.

' These modifications are also performed on the other types of returns included in the 100 percent sample of the
complete tax file.
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In some cases, similar fields have been aggregated or combined and only the total value is
provided in the public-use file. For example, capital gains and losses are not provided separately;
the PUF gives only a single value for net long-term and net short-term gains (gains less losses).
All interest paid deductions, including those for home mortgage interest and investment interest,
have been combined into a single field. Similarly, an aggregate value for most AMT tax
preference items is provided instead of the individual items themselves. A disadvantage of
having access only to these combined fields is that the individual items cannot be aged at
different rates, even when separate growth rates would be warranted for each field. In addition, it
makes it necessary to use some form of imputation to examine certain policy options. For
example, it would be necessary to impute a value for home mortgage interest alone in order to
examine the effects of eliminating it as a tax preference while retaining the deduction for
investment interest.

In the tax model, some of the missing fields such as age are imputed as described in the

section on statistical matching and imputation.

Secondary Data Source: The Current Population Survey

We use the March 2000 Current Population Survey as a secondary source of data for the
tax model. We use the CPS data for several purposes: replacing some fields that are missing in
the PUF, such as the age of the primary and secondary taxpayer and their dependents; obtaining
information on sources of income that are not reported on income tax returns, such as welfare
benefits; and creating a database of individuals who do not file federal income tax returns. We
use the information on other sources of income to create broader measures of income for use in

our distribution tables (see discussion below). Including the nonfilers allows us to carry out
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distributional analysis for the population as a whole rather than just the subset that files federal
individual income tax returns.

The CPS data contain three types of records—household, family, and person level—
while the SOI data contain records at the tax return or “tax unit” level, which may be either an
individual, family, or household, depending on how many persons are claimed on a tax return.
Thus, to make use of the CPS data in the tax model, we first need to create tax units from the
information in these CPS records. A tax unit consists of an individual or married couple that
would—if their income were above the filing thresholds—file an individual income tax return.
The tax filing unit also includes any other persons who would be claimed as dependents on that
tax return. For example, a single person who files a tax return for herself is one tax unit, as is a
married couple with three children that files one tax return for the whole family. However, a
family in which a working daughter files her own tax return and each of her parents files as
“married filing separate” would constitute three tax units.

Once they are created, the tax units are then separated into filing and nonfiling records.
Finally, the CPS tax unit records are statistically matched to the SOI records; those records in the

CPS that are not matched to any SOI records become the database of nonfilers.

Creating Tax Units in the CPS

Creating a tax unit involves joining the records of married individuals, and searching for
dependents among other household members and linking them to their parents’ records.

We first iterate through all the individuals in a CPS household. If an individual is
married, the CPS record has a pointer to his or her spouse’s record; this allows us to combine the

two records by aggregating their separate income items. The record of the spouse is then flagged

10
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so that when we encounter it in the iteration process, we do not treat it as another separate tax
unit.

We then search the other household members for dependents of this married couple.
Several criteria classify a filer as a dependent. First, the individual must be related to the primary
tax unit, be unmarried, and meet the income and support tests. The income test requires all
dependents that are not children of the primary taxpayer to earn less than $2,750."" If the
household member is a child of the primary taxpayer under 18 years of age or attending school
but under age 24, this threshold does not apply. The support test stipulates that the primary tax
unit must provide more than half the financial support for a household member to qualify that
member as a dependent.'? If there are any dependents, the records of the dependents are linked to
the primary tax unit, the count of dependents for this tax unit is incremented, and the record of
the dependent is flagged. A separate tax unit is created for each dependent only if his or her
income exceeds the tax-filing threshold for dependents.

After all the tax units for a household are created, the tax units within the household are
searched for dependencies. If the household is comprised of related subfamilies and if the tax
unit with the highest income in the household has more than twice the income of any particular
subfamily, we attach the members of that subfamily to the highest-income tax unit as
dependents."? Furthermore, if these dependent tax units have no income, they are no longer

considered to be a separate tax unit. We search for the dependents a second time because during

"'In practice, we had to relax this threshold to hit the distribution of tax units by filing status.

12 For example, parents whose family is on welfare most of the year may not be able to claim their children as
dependents if the government, and not the parents, has provided more than half the children’s support. Similarly, a
single parent in this situation may not be able to file as a head of household.

¥ We do not perform this procedure if the tax unit with the highest income in the household is a dependent.

11
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the first pass, we searched for dependents only in the immediate family and not in the
subfamilies of the household.

The last step in processing each CPS household is to determine if any tax units within it
can qualify for head of household filing status. The status of a nondependent single tax unit is
changed to head of household if its income is more than a quarter of the total household income
and there is at least one dependent.

After all the households have been processed and the tax units have been created, those
tax units that will file an income tax return have to be separated from the nonfilers. We first
apply the current-law income thresholds for 1999 to determine whether a CPS tax unit files a tax
return.'® Separating filers and nonfilers in this manner leaves us only with filers who are legally
required to file a tax return. Some tax units, although not legally required to do so, file a tax
return anyway for various reasons. For example, some file to claim refundable tax credits, or to
recover excess withholding of wages and salaries. Other tax units file for no apparent reason. In
past versions of the model we have accounted for these filers by simply easing the filing
restrictions. That is, in addition to assuming that all wage earners would be tax filers, we lowered
the income thresholds for filing until the number of filing tax units in the CPS more closely
matched that in the PUF."

In the latest version of the model, however, we employ a different method for
determining which of the tax units with income below the filing threshold would actually file a

tax return. Cilke (1998) uses probit maximum likelihood to estimate the probability that a tax

" The dependent tax units are all classified as filers. Had they not been required to file, they would have been
combined with other tax units by this point.

"* Finally, if required, we would randomly assume records initially designated as nonfilers would instead file tax
returns.

12
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unit with income below the tax-filing threshold actually files a tax return.'® We use the
coefficients from Cilke’s probit estimates to calculate the probability of filing p for each of the
CPS tax units that we initially determined were not required to file. We then draw a random
number z between 0 and 1 from the uniform distribution. If z < p, then the tax unit is deemed to
become a filer. We adjust the constant term in the probits—with separate adjustment factors by
filing status and the number of dependents—until we match the number of filing units in the PUF
as closely as possible.'’

The records of the nonfiling units from the CPS are appended to the PUF once the PUF
has been matched to the CPS filing units. In the augmented data file, the sum of the filing
population and the nonfiling population approximates to the population of the United States in

1999.

Statistical Matching of SOI and CPS data

Statistical matching is a method of combining two or more data sources and constructing
a single matched data set that contains joint information that is available only separately on the

original data sets.'® The goal in matching is to merge the data in a manner that preserves the

' Cilke ran probit maximum likelihood on the March 1991 CPS and 1990 SOI Federal Tax Return exact match data
file. The population of tax units with income below the filing thresholds was divided into nine unique groups based
on dependent status, marital status, presence of children, and whether the age of the primary tax payer was greater
than 62. The probits were run separately for each of the groups with the following explanatory variables: AGI
divided by filing threshold and dummy variables for gender, education level (less than 10th grade, 11th or 12th
grade, 1 to 3 years of college), household status (head of household), race (black, Asian or Indian, Hispanic), living
quarters (house or apartment), activity the week before the survey (in the labor force, housekeeping or in school,
unable to work, retired), presence of earned income, presence of unearned income, presence of taxable transfers,
public housing assistance, presence of food stamps, presence of Social Security benefits, presence of Supplemental
Security Income, presence of AFDC, and presence of other benefits.

'7 Although the Cilke estimates are dated, they are the only evidence of which we are aware that details the filing
behavior of CPS participants.

'8 For an overview of statistical matching, see Ingram et al. (2000).

13
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relationships between the variables as much as possible. In the tax model, the PUF and CPS
records are combined using a specific form of matching called constrained statistical matching.

In statistical matching in general, one file is considered the host file and the other the
donor file. For our purposes, the PUF serves as the host file and the CPS serves as the donor."”
Denote the common variables in the two files as X, the rest of the variables in the host file as Y,
and the remaining variables in the donor file as Z. The purpose of statistical matching is to create
a third file—the matched file—that contains all of the variables X, Y, and Z.

There are two forms of statistical matching: unconstrained and constrained.
Unconstrained statistical matching does not require all the records in the donor file to be used in
the merging process. Constrained matching uses all records from both the host and the donor file
but since the number of records in the two data files is not necessarily the same, some records
might be used more than once in the construction of the matched file. A necessary condition for
constrained matching to be successful is that the weighted population totals are the same for both
data sources.”” A disadvantage of constrained matching is that the “distance” between the
matched X variables—the common variables—in the two files might end up being large, as
outlined below. The advantage is that the weighted sample means and the variances of the X, ¥,
and the Z variables are preserved.”' Although unconstrained matching is simple and intuitive,

Paass (1985) and Rodgers (1984) believe that the probability of a “poor” match is higher with

19 In what follows, we refer to the CPS as the donor file. To be specific, we mean the file of tax units created from
the CPS as described in the previous section.

% In practice, this is rarely the case and the weights in the donor file are adjusted to ensure this condition holds. The
way in which we do the reweighting in the tax model match is explained in more detail below.

2! This is only technically true when no weight adjustments are necessary to ensure the population totals are the
same for the host and donor files. In practice, with modest weight adjustments such as those that are necessary in the
tax model match, the means and variances in the matched file are still close to their original values in the donor file.

14
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unconstrained matching. We use a form of constrained statistical matching to generate the tax
model database.

When constructing the matched file, the overarching concern is to match only records
that are similar or “close” to each other. The tax model uses predictive mean matching to
measure the “closeness” of records and perform the match. There are four steps involved in our

implementation of a predictive mean match between the PUF and the CPS.

Step One: Partitioning

Partitioning is performed to prevent the merging of records with inherently different
characteristics. For example, we do not want to merge records that have different filing statuses.
In order to prevent this, data from each file are divided into categories; only records within these
categories or “cells” have the possibility of being matched to each other.

In order to conduct the partitioning, we first separate the dependent and nondependent
records. The nondependents are then classified by filing status, the number of dependents, the
presence of self-employment income, the presence of capital income, and an indicator for
whether the primary taxpayer is age 65 or over.”> The dependents are classified by the presence
of self-employment and capital income. After this initial partitioning, certain cells are combined

1 9523

into larger categories to ensure that the cell sizes are not “too smal For example, there are

very few single filers with two or three dependents. Thus singles with two or three dependents

> The CPS provides age but the PUF does not. Before the match occurs, we impute an “aged” indicator on the PUF
using information from the additional standard deduction that those 65 and over are entitled to, as well as the
presence of Social Security income. This is discussed in more detail below. In addition, the CPS does not report
realized capital gains and so capital income here refers to the presence of interest income (either taxable or tax-
exempt) or dividends.

3 We generally regrouped cells that had fewer than 30 records.

15
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are combined to form one category that includes all singles with more than one dependent. The

partitions we use are shown in table 1.

Step Two: Estimation

In predictive mean matching, the procedure is to run a weighted regression with one or
more of the Y and/or Z variables as dependent variables and the common X variables as
explanatory variables. We implement predictive mean matching by using taxable income as the

dependent variable and thus run the following regression using the PUF data:

Taxable Income = 3 + 3;*(Dummy for the Aged Status) + [3,*(Wages and Salaries) +
[3;*(Taxable Interest) + B4*(Dividend Income) + Bs*(Business income or loss) + B¢*(Farm
income or loss) + [3;*(Schedule E Income) + Bs*(Pensions) + B9*(Social Security Income) +
B1o*(Unemployment Compensation) + 3;2*(Alimony) + B13*(Wage Share of Total Income) +
B14*(Capital Income Share of Total Income) + 3;5*(Dummy for Presence of Wage or Salary

Income)

The regressions are run separately within each cell; dummy variables are excluded in cells in

which all observations have the same value.

Step Three: Obtain Fitted Values

In general, the next step is to calculate the fitted values of the Y and/or Z variables for
both the host and donor files. That is, the coefficients on the X variables that were obtained in the

regression using the host file, are then used to calculate fitted values for the ¥ and/or Z variables

16
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in both the host and donor files. Specifically, in the case of the tax model, we use the coefficients
from the regression described above, along with the actual values of the explanatory variables in
each file, to construct fitted values for taxable income for each record in both the CPS and the

PUF.

Step Four: Align Partitions and Perform the Match

A necessary condition for constrained matching is that the weighted population totals
must be the same for both files. In order to implement this requirement in our predictive mean
match, the weights on each CPS record are multiplied by a factor such that the total of the CPS
weights in each partitioned cell adds up to the total SOI weight for that partition (see table 1).

In a general predictive mean match, the records in each cell would then be sorted in
descending order by the predicted values of one of the Y and/or Z variables. In the case of our tax
model match, the cells are sorted by the predicted values of taxable income. Corresponding
records from the PUF and the CPS are then matched within each partitioned cell. Of the two
records, the one with the higher weight must be split or duplicated and matched with the next
record or next several records in the other file until all of its weight has been “used up.” Thus,
each record in the host PUF file is matched to that record in the donor CPS file that is “closest”
in terms of having the most similar predicted value of taxable income among all records within
the partition. Since the weights on the CPS file have been adjusted to equal the total PUF
weights, all records are used in the match. One possible disadvantage of using all the records to
perform the match is that some records might be matched despite having a large difference

between the predicted values of taxable income in each of the files.

17
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One advantage of a constrained statistical match in which the population totals are the
same in the host and donor files is that the means and variances of the variables added to the host
file are the same as they were originally in the donor file. As discussed above, however, the
population totals for our match are not exactly identical and we adjust the CPS weights to ensure
that the weighted totals within each partitioned cell are equal. This can cause the means and
variances of the variables added from the donor file to differ from their original values. Table 2
provides an analysis of our match by comparing the means and variances in the original CPS
donor file with their values in the matched file. It shows that even with the reweighting to match
the PUF, the overall means and variances of the variables brought over from the CPS are, in

virtually all cases, very close to their original values.

Imputation of Other Variables

There are several variables important for the calculation of tax liability or for
distributional analysis that are not available through the match with the CPS and must therefore

be imputed.

“Aged” Indicator: Individuals Age 65 or Over

Beginning with the 1996 PUF, the indicator code for whether the primary and/or
secondary taxpayer is age 65 or over is no longer provided. This indicator is useful for at least
two reasons. First, to simulate a policy proposal that impacts elderly individuals—such as
changing the taxation of Social Security benefits—we want the ability to produce distribution
tables showing the impact on just that segment of the population. Second, the indicator is

required for us to implement our matching technique. As described above, we separate records in

18
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which the individual (or both individuals in the case of a married couple) are under age 65 from
those records involving individuals 65 or over. We then match only records within these age
categories; this ensures that a 75 year old is not matched to a 25 year old. Thus, before we
perform the match, we must impute the aged indicator for each record in the PUF in order to be
able to properly assign records into partitioned cells.

To impute the aged indicator, we look first at the size of the standard deduction that the
tax unit takes. In 1999, a single taxpayer is eligible for an additional $1,050 if he or she is age 65
or over; a married couple is entitled to an additional $850 for each member of the couple that is
age 65 or over. Thus, by examining the amount of the standard deduction actually claimed, it is
possible to estimate whether the individual (or members of a couple) are 65 or over.”* This
method cannot be applied if the tax unit itemizes rather than taking the standard deduction. For
records that itemize deductions, we make the simplifying assumption that if there is reported
Social Security income, then the primary taxpayer is age 65 or over. For married couples, if the
Social Security benefits reported exceed the maximum possible amount that can be received by a
single person, we assume that both individuals are age 65 or over. This could lead us to
overestimate the number of seniors, since individuals can begin receiving Social Security
benefits at age 62 and because we have no way of distinguishing between Social Security
retirement and disability income. We also miss some taxpayers who are age 65 or over, however,
because many state and local government employees participate in retirement programs outside
of Social Security and could therefore be age 65 or over yet receive no Social Security income if

they did not have sufficient covered earnings from other employment. Similarly, we undercount

* This is complicated somewhat by the fact that blind individuals are also entitled to this extra amount. The PUF
does not provide the blindness indicator for high-income returns. We assume that all high-income returns that claim
an extra standard deduction are age 65 or over. Note that, according to IRS statistics, fewer than 400,000 individuals
claim the additional deduction for blindness.
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taxpayers age 65 and over who delay claiming Social Security benefits.* In addition, our
methodology for determining whether both members of a couple are 65 or over could undercount
in situations where both spouses receive small amounts of Social Security income that do not
total more than the maximum amount for a single individual. To account for all these potential
difficulties, we use population projections from the Bureau of the Census to target the number of

“aged” tax returns in future years in our aging and extrapolation process (see discussion below).

Other Income in AGI

The PUF provides all of the income items reported on Form 1040 except the various
sources that are reported as “other income” on line 21. This includes items such as gambling
earnings but also any net operating loss carryforward. Although other income is not large in
relation to overall AGI, we impute a value for it as a residual.”® The residual value for other
income is calculated by taking the record’s reported total AGI—which is provided in the PUF—
and subtracting all the other reported income items and adding all adjustments to income for
which the public-use file provides values. This procedure is not without complications, however,
due to the blurring procedure that is described above. The value for wages and salaries has been
blurred and is thus, in almost all cases, not the actual amount reported on the return. It is the
actual amount, however, that is used in calculating the total value of AGI that is reported in the

PUF. Thus the residual we calculate also captures some of the effect of this blurring. In addition,

* In total, 11 percent of individuals age 65 and over did not receive Social Security benefits in 1998. See Social
Security Administration (2000).

26 According to SOI data for 1999, just under 5 million returns reported positive other income of about $27 billion;
another 200,000 returns reported negative other income of about $4 billion. Reported AGI in 1999 was just under
$5.9 trillion. About 600,000 returns reported a total net operating loss of $50 billion; 1.4 million returns reported a
total of $15 billion in gambling earnings.
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there are several adjustments to income that are not provided in the PUF and these will also show

up in our residual.

Residual Itemized Deductions

Some itemized deductions, such as those for personal property taxes, are not provided on
the PUF, presumably for disclosure reasons. Not including these itemized deductions would lead
our model to underestimate the total amount of itemized deductions and the number of itemizers,
and overestimate the number of filers taking the standard deduction. In turn, this could inflate
revenue estimates for policy options that expand the standard deduction and distort distribution
tables that show the impact of changes in the standard deduction.”’

To avoid these problems, we calculate a residual itemized deduction amount and include
it in our calculation of itemized deductions. The residual field is calculated in the same general
manner as the residual for other income. We take the record’s reported total amount of itemized
deductions—which is provided in the PUF—and subtract all itemized deductions for which the
public-use file provides values. Again, however, this procedure is affected by the blurring
process. The values for state and local income tax deductions, and real estate tax deductions have
been blurred and are thus, in almost all cases, not the actual amount reported on the return. It is
the actual amount, however, that is used in calculating the total amount of itemized deductions
that is reported in the PUF. Thus, as with our calculation of other income, the residual that we

calculate also captures some of the effect of the blurring.

7SOl data for 1999 show that personal property taxes accounted for about $8 billion and were reported on about 19
million returns. Total itemized deductions for 1999 were just over $741 billion.
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Capital Loss Carryover

The PUF provides short-term and long-term capital gains less losses before any capital
loss carryover. The PUF also provides a field with the total net gain less loss from the sale of
capital assets reported on Schedule D. We use this information to impute a value for the capital
loss carryover as follows:

Capital Loss Carryover = Maximum { 0, Short term gains less losses before carryover +
long term gains less losses before carryover—total capital gains less losses reported on Schedule

D}

Number of Children under 17 and Number of Children under 19

Families may claim the child tax credit if they have the requisite earnings and children
under age 17. To calculate this credit, therefore, it is necessary to impute the number of children
under 17. There have also been proposals to relax the credit’s age requirement to children under
19 and thus having a value for the number of children in each tax unit under that age is also
important.*®

As mentioned above, one of the variables added to the tax model file through the
statistical match with the CPS is the age of each dependent; this provides a starting point for
calculating the number of children eligible for the child tax credit. If a particular record from the
PUF has been matched to a CPS record with the same number of dependents, we use the ages of
the dependents that are obtained through the match to determine the number of children under
age 17 in the tax model file. If that is not the case, we assume first that the number of children

under the age of 17 for that record is the same as the number of exemptions taken for dependent

% See, for example, Carasso, Rohaly, and Steuerle (2003).
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children living at home.?’ Since, however, dependents can be under age 19 (or under age 24 if in
school) this will lead us to overestimate the number of children under 17. Thus we use data
obtained from the Urban Institute’s TRIM model that provides—by income class—the fraction
of dependent exemptions that are for children under age 17. We then use these data, along with a
random number draw, to determine the number of children under age 17. For example, suppose
that a tax unit with AGI of $35,000 has five dependent children. Suppose that from TRIM, we
know that for the $30,000 to $40,000 AGI range, 82 percent of the dependent exemptions that
are claimed are for children under the age of 17. Thus each child for whom a dependent
exemption has been claimed on the tax model record has a probability of p = 0.82 of being under
the age of 17. We then iterate through each of the five children in the record, drawing a random
number z between 0 and 1 from the uniform distribution each time. As long as z < p, then the
child is considered under the age of 17. If z > p, he or she is considered 17 years of age or older.
The same procedure is followed to determine the number of children under the age of 19.
Finally, SOI has published data on the distribution of the number of returns and amount
of child tax credit claimed for 1999. We apply adjustment factors by income class to the number
of children under age 17 variable in order to ensure that we match this published data as closely

as possible.

% For example, heads of household with three or more children are one cell in the partitioning process. So it is
possible that a head of household with four children in the PUF is matched with a head of household with only three
children in the CPS and thus we would not have an age for all of the children on that tax model record.
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Aging and Extrapolation

After the match between the PUF and the CPS, and the imputations described above, we
have a database of individuals that are representative of the filing and nonfiling population for
tax year 1999. To perform revenue and distributional analysis for future years, we “age” the data
based on forecasts and projections for the growth in various types of income from the
Congressional Budget Office (CBO), the growth in the number of tax returns from the IRS, and
the demographic composition of the population from the Bureau of the Census.

We use a two-stage procedure to create a representative sample of the filing and nonfiling
population for all years between 2000 and 2014. In the first stage, we inflate the dollar amounts
for income, adjustments, deductions, and credits on each record by their appropriate per capita
forecasted growth rates. For the major income sources such as wages, capital gains, and various
types of nonwage income such as interest, dividends, Social Security income, and others, we
have specific forecasts for per capita growth. Most other items are assumed to grow at CBO’s
projected per capita personal income growth rate. In stage two, we use a linear programming
algorithm to adjust the weights on each record, ensuring that the major income items,
adjustments, and deductions match aggregate targets. For future years, we do not target the
distribution of any item; wa