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1. Introduction

Three trends in the US health care market continue to concern policymakers.
First, the number of uninsured individuals has grown from 38.8 million in 1999 to 45.7
million in 2007 (though this figure is slightly below the 47 million uninsured in 2006),
and the uninsurance rate has grown from 14 percent to 15.3 percent over this period (U.S.
Census Bureau, 2008). Second, health care expenditures have been rising faster than
inflation, possibly due to the tax exclusion of employer provided health insurance (ESI)
giving employees an incentive to over-insure. Third, high premium prices and barriers to
coverage in the individual health insurance market may have led individuals who were
not eligible for an ESI policy to purchase less coverage than they would have if they were
eligible. These trends have prompted much of the current debate over whether and how
to reform the health insurance market. As was outlined by CBO (2009), one of the most
important features of health insurance reform that Congress is considering involves
providing new subsidies in the form of tax credits or direct payment to insurance
companies for individuals to purchase health insurance.

The effect of such tax proposals on the number of uninsured and the amount of
insurance purchased in the individual market depends critically on the price elasticity of
demand for health insurance on both the extensive margin (whether to take-up) and
intensive margin (how much to purchase). This paper, then, attempts to answer two
questions. First, does a change in the after tax price of health insurance relative to
medical expenditures affect the probability of purchasing health insurance? Second, does

a change in after tax price of insurance affect the quantity of health insurance purchased?



To answer these questions, this study examines health insurance purchase
behavior using a panel of tax returns from almost 18,000 self-employed taxpayers that
spans 1999 to 2004. This focus on the self-employed is due to changes in policy that
affected the after tax price of health insurance specifically for self-employed taxpayers.
The Omnibus Consolidated and Emergency Supplemental Appropriations Act (OCESA)
of 1998 increased the deductibility of health insurance premiums for self-employed
individuals for federal income tax purposes from 60% in 1999 to 70% in 2002 and to
100% in 2003, and in effect reduced the self-employed price of health care while insured
relative to not being insured. In addition, several states increased the deductibility of
self-employed health insurance premiums during this period. These exogenous changes
in health insurance prices provides a natural experiment to assess the sensitivity of the
health insurance take-up and quantity to health insurance prices.

This paper adds to the literature in three ways. First, it is the first to estimate the
take-up elasticity using tax data in which one can observe whether the self-employed
actually took the health insurance deduction. Second, it is the first to use panel data.
Using within variation, we are able to compare the take-up and amount of insurance
responses of taxpayers whose price of insurance dropped substantially to the behavior of
taxpayers who experienced a much smaller price decrease. This use of policy variation
within each taxpayer enables us to avoid the endogeneity problem that is intrinsic when
regressing coverage on price, and the use of a panel enables us to avoid the omitted
variable that are more critical when using cross sectional data. Third, since self-
employed taxpayers who claim the self-employed health insurance deduction report the

cost of their premiums on the tax return, we are also able to estimate the effect of a price



change on the total amount of health insurance purchased in the individual market. We
are unaware of any other paper that estimates both the take-up elasticity of demand (on
the extensive margin) and the elasticity of demand (on the intensive margin) in the
individual health insurance market.

Previously published studies that utilized policy induced variation found take-up
elasticities of demand for health insurance among the self-employed that ranged from -
1.0 to -2.7. Using this new data, we generally find smaller elasticities, with an estimated
elasticity from our base specification of -0.316. On the intensive margin, our base results
suggest an elasticity of demand of -0.733.

The paper proceeds as follows. Section 2 outlines tax policy toward purchases of
health insurance by the self-employed, and in Section 3 the relevant literature is
reviewed. In Section 4, the estimation strategy is outlined, and Section 5 describes the
panel of tax returns that is used in this study. Section 6 presents the results on the take-up

decision, and Section 7 presents the results on the intensive margin. Section 8 concludes.

2. Tax Policy Toward Self-Employed Health Insurance

The federal deduction for self-employed health insurance originated as part of the
Tax Reform Act of 1986 (TRA86).! Prior to TRAS6, the self-employed could deduct
health insurance premiums only if they itemized deductions and only to the extent that
total health expenditures exceeded 7.5 percent of their AGI. The passage of TRA86

allowed the self-employed to deduct 25 percent of their premiums from income prior to

! This discussion of draws from the discussion of policy changes examined in Heim and Lurie (2009).



the calculation of adjusted gross income (AGI) starting in 1987 regardless of whether
they itemized deductions. Self-employed taxpayers are eligible to take the deduction if
they have a net profit from self-employment” and they (and their spouse) are not eligible
to participate in an employer-sponsored health insurance (ESI) plan. The self-employed
health insurance deduction is limited to net earnings from self-employment less
contributions to retirement accounts and half of self-employment taxes, in effect
preventing self-employment taxable income from being negative.

Originally, TRA86 made the deduction temporary and was set to expire in 1992.
However, the federal tax code was amended several times to extend and increase the
deductibility of premiums, with the rate increasing from 25 percent in 1987-1995 to 30
percent in 1996, 40 percent in 1997 and 45 percent in 1998. The Omnibus Consolidated
and Emergency Supplemental Appropriations Act of 1998 (OCESA) accelerated the
increase in the deductibility of health insurance premiums further and set it at 60 percent
from 1999 until 2001, 70 percent in 2002 and 100 percent thereafter.

During the 1999-2004 period, several states also changed the fraction of self-
employed health insurance premiums that are deductible for state income tax purposes.
In 1999, there were 9 states that did not have an income tax and 3 states that did not allow
the self-employed to deduct premiums at all, 4 states had deductions that ranged from
40% to 70%, 26 states that matched the federal deduction, and 9 states that allowed the
full premiums to be deducted from income for tax purposes. By 2004, 9 states still had no
income tax, 2 states still did not allow the deduction, and 40 states allowed the self-

employed to deduct 100% of premiums.

2 Shareholders of more than 2% in S corp. that receive wages are also eligible for the deduction.



3. Literature Review

Although policies that change the after tax price of health insurance to reduce the
number of uninsured have attracted interest recently, the literature on this topic is limited.
Estimating the effect of price on insurance demand (both on the extensive and intensive
margins) is difficult because health insurance prices are inherently endogenous, resulting
in severely biased coefficients if not controlled for.

One approach to overcoming the endogeneity problem is to use a known or
computed price scale that is not directly a function of the individual’s health status, but
correlated with the price that individuals face. Using this approach, several studies found
an overall elasticity of demand at the extensive margin (which will henceforth be referred
to as the take-up elasticity) that ranges between -0.2 to -0.8 (Marquis and Long 1995;
Marquis and Buchanan 1992; Pauly and Herring 2001; Long and Marquis 2002; Marquis
et al. 2004; Auerbach and Ohri 2006). It is not clear, however, how successful the price
scale approach is in eliminating endogeneity. For example, Marquis and Long (1995) use
the price list of a firm standard product to impute prices to individuals by matching each
individual to the firm’s price by age, gender and three digit zip code. The variation in
their price variable, then, comes mostly from regional differences. However, regional
price differences may also be correlated with demand differences.

An alternative approach to estimating the take-up elasticity of demand for health
insurance is to use variation in prices that is induced by a change in policy. For example,
Gruber and Poterba (1994), Selden (2009), and Gumus and Regan (2009) estimate the

effect of the increased subsidy to self-employed health insurance purchases on the take-



up of health insurance among the self-employed relative to wage earners. These studies
use repeated cross-sectional data to estimate the probability of self-employed taking up
coverage.

Using Current Population Survey data from before and after the Tax Reform Act
of 1986, in which the federal rate of deductibility for self-employed health insurance
premiums increased from 0 percent to 25 percent, Gruber and Poterba estimate the take-
up elasticity for the self-employed using the employed as a control group. They also
estimate two additional specifications: one comparing the take-up of the high income
self-employed to the low income self-employed, and another computing a triple
difference comparing the difference between high- and low-income self-employed
individuals to the difference between high- and low-income wage earners. When
comparing the entire self-employed population to wage earners, Gruber and Poterba find
a price derivative of -0.5, which corresponds to an elasticity of almost -1.0. In addition,
estimated elasticities for single self-employed individuals were substantially higher, with
a triple difference estimator comparing high versus low income self-employed
individuals to high versus low income employed individuals yielding a price derivative of
-1.27, which corresponds to an estimated elasticity in excess of -3.

Selden (2009) uses data from the Medical Expenditure Panel Survey from 1996
through 2004, a time period in which the federal rate of deductibility for self-employed
health insurance premiums increased from 30 percent in 1996 to 100 percent in 2003, and
estimates a model of health insurance coverage as a function of the relative price of care
while insured compared to being uninsured on a pooled sample of self-employed and

employed individuals. Variation in the relative price of care comes from the increasing



deductibility of self-employed health insurance premiums across time, and from variation
across states in the tax treatment of self-employed health insurance. In his preferred
specification, he finds somewhat higher take-up elasticities that range from -2.0 to -2.7
for self-employed workers or adults in self-employed families. However, since Selden’s
paper uses repeated cross-sectional data, the identification of the effect of a change in
price comes at least in part from differences in prices across individuals, and so omitted
variables that are correlated with the choice of purchasing health insurance and prices
may bias his results. On the other hand, the use of policy variation in Selden’s paper
does reduce the endogeneity problem.

Finally, in a recent working paper, Gumus and Regan (2009) use data from the
1996-2006 March Current Population Surveys to estimate models difference-in-
differences and price elasticity of demand models that are similar to those in Gruber and
Poterba’s paper, but using the more recent increase in deductibility that was used in
Selden’s paper. They find small or insignificant effects of increasing federal
deductibility of self-employed health insurance premiums on take-up.

In contrast to those papers, in this paper we use a panel of tax returns from self-
employed taxpayers. Since we do not have information on the health insurance status of
the employed, we are not able to use employed individuals as a control group like Gruber
and Poterba. However, because we have panel data, we can include fixed effects in our
estimation specification to control for unobserved characteristics that are correlated with
both the price of health insurance and the propensity to purchase health insurance. In
addition, we are able to estimate the effect of the price change on taxpayers who were

self-employed before and after the price change, and so our estimated effect on health



insurance coverage among the self-employed will not be contaminated if additional
taxpayers (with differential take-up patterns) became self-employed because of the policy
change. Finally, because we have data from the tax returns filed by the self-employed,
we observe whether the self-employed actually claimed the deduction. Presumably,
taxpayers responding to a tax policy change by purchasing insurance would claim that
purchase on their tax forms. In tax data, it is possible to see whether the self-employed
health insurance was claimed on the tax form, whereas other datasets only contain
information on whether a policy was purchased. As a result, we can ensure that any
estimated response is more likely to be a response to the tax change of purchasing and

claiming a health insurance policy.

4. Estimation Strategy

Our estimation of the effect of OCESA and concurrent state tax changes on health
insurance coverage and the amount of insurance purchased builds on the estimation
strategy introduced by Gruber and Poterba (1994). We start by assuming that the
individual’s demand for health insurance in time t consists of two decisions. First they
choose whether to purchase health insurance or not. Next, if they choose to purchase
health insurance they decide how much insurance to buy. Hence, the two choices can be
represented by the following demand model:

(1) Di=Pioy +Xiif1 + Vi + enig,

(2) Lii = Pyop + X2 + Vi+ &5 Conditional on D=1



where Dy, is one if the self-employed health insurance deduction is claimed on the form
(implying they purchased insurance) and zero otherwise, and I is the total premium. Pj; is
the after-tax price of purchasing health care, Xj; is a vector of characteristics of the self-
employed that vary over time, V; is a vector of characteristics that do not vary over time,
and ¢; is the error term.

In the tax return data, both whether the health insurance deduction was taken and
the amount of the deduction is observed. Hence, we are able to estimate the demand
elasticity on both the extensive margin (Equation (1)), which has been estimated
previously, and the intensive margin (Equation (2)), which to our knowledge has not.

To exploit the panel nature of our data, estimation of (1) is performed using a
linear probability model, so that all observations contribute to the identification of the
coefficients, and not just individuals who change (as is the case in a fixed effects logit).’
Estimation of (2) is performed using a linear fixed effect model.

The X vector includes the following information that is gathered on the tax
return: age of primary filer, age squared, number of dependent children on the tax return,
the filing status (single, married filing jointly, married filing separately, head of
household, qualified widower), and a set of indicator variables that denote the filing
unit’s income relative to the federal poverty line.* Also included in Xj is a set of year
dummies to control for factors that vary over time but do not vary across households.

The main covariate of interest is the after-tax price of health care. In our base

specification, we use the relative price concept which was introduced by Gruber and

3 As a specification check, a fixed effects logit specification was estimated. The results were qualitatively
similar to the base specification.

* These variables denote whether total income reported on the tax form is between one and two times the
federal poverty line (FPL), between two and three times FPL, between three and four times FPL, between
four and five times FPL, and above five times FPL. Having income below FPL is the omitted category.
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Poterba (1994). The relative price is the after-tax price of purchasing health care through
an insurance plan relative to the after-tax price of purchasing health care directly if
uninsured, expressed as a ratio. In the case of the self-employed the relative price is:

(3) RP(05,05,71,7s &, 8™°V,8 NN, o, item) =

(1+ Ma(1- 0¢ 1e— 0, T+ (05 T, To)=item) + (1-0)(1- 8™V (1t (15 10))
1-8"NN (116 (1 19)

The numerator reflects the price of purchasing health care while insured. For the share,
o, of health expenditures that is paid as part of a health insurance premium, an
administrative load factor, A, must be paid. However, since health insurance premiums
are deductible, the after tax cost of the premium is reduced by 0¢ ¢+ 65 Ts- (05 Ts
rf)*item,5 , Where 0¢ and 05 are the share of self-employed premiums that can be deducted
at the federal and state levels, t¢ and 1, are the marginal tax rates faced by the self-
employed taxpayer at the federal and state levels, and item is a dummy variable for
whether the taxpayer itemizes deductions. For the share, 1-m, of health expenditures that

is paid out of pocket, only a fraction of these, 8™

, would be deductible given that
medical expenses must exceed 7.5% of adjusted gross income to be deductible, and total
itemized deductions must exceed the standard deduction in order to make itemization
worthwhile. For the share that is deductible, the after tax cost is reduced by trt+1s- (15 Ty).
The denominator reflects the price of care while uninsured. In this expression, 8" is
the share of health care expenditures that could be deducted if not insured, for which the

after tax cost is reduced by Trt+1s- (15 Tf).6

SIfa taxpayer itemized deductions, the reduction in state income taxes by 0,t; will increase federal income
taxes by this amount multiplied by ;.

% Note that 8™V and 8"~ are positive only if the taxpayer itemizes deductions, and so a reduction in state
taxes of 1, will increase federal taxes by T tr.
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As a robustness check, we will also use the “tax price,” which is defined as the
marginal after-tax cost of additional dollar spent on health insurance premiums and can
be represented by 1- 0 t¢- 05 T4+ (05 T5 T)«item. Using the tax price has the advantage that
it is measured with less error because no imputations are needed to calculate it. It is,
however, a theoretically less desirable measure of the price of health insurance because it
does not take into account the cost of paying medical expenses if one does not purchase
insurance.

For the take-up specification, we calculate the relative price using the marginal
tax rates that apply when the self-employed health insurance deduction is set to zero. We
do this to ensure that the tax rates we are using are the rates that would apply to the first
dollar of health insurance purchased, which is the relevant price for a taxpayer deciding
whether or not to purchase insurance. For the amount specification, we calculate the
relative price using the marginal tax rates that apply given the observed amount of health
insurance deducted, so that the relative price reflects the marginal price of additional
health insurance. However, this price is endogenous to the amount of insurance
purchased, since a taxpayer who spends more on a policy will have less taxable income,
which in turn will decrease their marginal tax rate and affect their relative price.” So, we
instrument using the relative price calculated using the first dollar tax rate.

As noted by Gruber and Poterba, one source of variation in the price comes from
the changes in deductibility of self-employment premiums (6r and 65) which provides
variation over time. A second source of variation is cross sectional which is due to the
differences in the after tax prices of health insurance between households. The main

concern with using the cross sectional variation between households to identify the

7 If the relative price increases as a result, this would tend to bias the coefficient toward zero.
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demand elasticity is that differences in household characteristics will be correlated with
the demand for health insurance. For example, a taxpayer with bad health is likely to
have both lower income (which would correspond to a lower marginal tax rate and a
higher relative price) and be less likely to be able to purchase health insurance on the
individual market. In addition, self-employed taxpayers who are more risk averse might
be more likely to purchase health insurance, and also to be less aggressive in engaging in
tax avoidance and evasion, which would tend to decrease their relative price. Hence,
omitting any unobserved characteristics can lead to biased estimates of the elasticity of
demand. Gruber and Poterba try to alleviate this problem by using a differences-in-
difference estimator, where the employed households are used as control group that was
not affected by the changes in self-employed ability to deduct health insurance premiums.
By looking at relative changes in coverage for self-employed and employed households
before and after policy changes, the authors are trying to control for household
characteristics that are correlated with the price and demand for health insurance but are
similar across the two groups.

The panel structure of our data enables us to diminish this problem. Rather then
using the variation between households to identify the changes in demand, the fixed
effect model uses variation in the price of health insurance for the same household
(within variation). In essence, the fixed effect model differences away unchanging
household characteristics that are correlated with the demand and the relative price of
insurance. Hence, the fixed effect model enables us to better control for household’s

characteristics that are correlated with both the price of and demand for health insurance.
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Of course, there could still be a concern if changes in the household are correlated
with both changes in the price and changes in health insurance status. For example,
having an additional child would lower taxable income (which would tend to decrease the
marginal tax rate and increase the relative price) and change the likelihood that the
taxpayer would purchase health insurance. Similar concerns apply to marital status
changes. To eliminate this source of bias, we include fixed effects at the taxpayer-marital
status-number of children level. So, if a taxpayer has a change in marital status or
number of children, after the change the taxpayer is treated as a different unit of
observation. As a result, it is only the variation in price across years in which marital
status and childbearing are constant within a taxpaying unit that identifies our
coefficients.

Note, however, that we still must assume that within a taxpayer with a particular
marital status and number of children, there is no change over the sample period in
unobserved characteristics that are correlated with the relative price of insurance and the
take-up or purchase amount decisions. Although this assumption is not ideal, it is less
strong than the assumptions that would be required for estimates that utilize cross-

sectional variation to be unbiased.

5. The 1999 Edited Panel of Tax Returns

The data used in this study come from a six year panel of tax returns known as the 1999

Edited Panel.® To create this panel, a stratified random sample was drawn in 1999.° In

¥ For more information on the 1999 Edited Panel, see Weber and Bryant (2005).
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the five subsequent years, tax returns from any member of this sample, including both
primary and secondary filers, were added to the sample. Thus, for any taxpayer in the
sample in 1999 who filed a return over each of the next five years, the data contains six
observations. Over the six years, the sample consists of 479,171 returns from over
80,000 different taxpayers. Of these taxpayers, over 65,000 are in the sample all six
years.'® Since high income taxpayers were over-sampled in this dataset, to make the
estimation sample comparable to the population as a whole, we use sampling weights in
most specifications, but also present unweighted estimates.

In the take-up specification, we cut the sample to taxpayer-years in which a positive
amount of income was on Schedule SE and no income from wages or salaries on W-2
forms was reported for either the primary or secondary filer.'" We also cut the sample to
include only taxpayers aged 25 to 59 in 1999, to ensure that the primary filer was not
covered either by a parent’s insurance policy (for those under 25) or by Medicare (for
those over 65). Since the self-employed health insurance deduction is not available to

taxpayers who are offered employer provided health insurance, these cuts were done to

? The 1999 stratified random sample consisted of two parts. The first subsample, known as the Continuous
Work History Subsample (CWHS), consists of all taxpayers for which the primary filer’s social security
number ended in one of five four-digit combinations. In 1999, this portion of the sample comprised 63,316
returns. The second subsample consists of a sample in which returns were sampled at progressively higher
rates at higher income levels. This portion of the sample comprised 20,084 returns in 1999. The entire
sample was constructed so that .05% of returns with positive income below $250,000 were sampled, with
the sampling rate increasing from .18% for those with income between $250,000 and $500,000 up to 100%
for taxpayers reporting income in excess of $20 million. This was done to insure that the sample included a
sufficient number of very high income returns, which comprise a large share of both income reported and
taxes paid.

' 1t is important to note that this panel suffers from some sample attrition. If a taxpayer in the sample in
1999 does not file in a subsequent year (due, for example, to death of the taxpayer, falling below the filing
threshold, or some other reason), they will not be observed in that year. In addition, the sample does not
pick up taxpayers who filed tax returns in subsequent years but who did not file a tax return in 1999. Thus,
although it is a nationally representative sample in the base year, it is likely to be less so in subsequent
years.

" For example, if a taxpayer reported only self-employment income in 1999-2003, and reported some wage
and salary income in 2004, observations from 1999-2003 would be included in the estimation sample, but
the observation from 2004 would not.
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ensure that all sample members would have been able to take the deduction. Although it
would have been preferable to cut only those wage and salary workers who had actually
been offered insurance, information on alternative sources of coverage (either through
employer provided insurance or public insurance) is not present in the tax data, unlike in
the MEPS and the CPS. So, we perform this rougher cut, and we check the robustness of
these results to alternative sample selection criteria.

For the base estimation sample in the amount specification, we include only
observations for which the self-employed health insurance deduction was claimed in all
years of the panel. The estimates from this specification, then, are representative of self-
employed taxpayers who are insured.'> We also test the robustness of these results to
alternative sample selection criteria.

Finally, because we are including fixed effects at the taxpayer-marital status-
number of children level, we exclude any observation for whom the taxpayer - marital
status - number of children would appear only once in the estimation sample. The
resulting sample for the take-up specification consists of 14,354 observations, and the
sample for the amount specification consists of 1,692 observations.

Information on whether the taxpayer claimed the self-employed health insurance
deduction, and how much a taxpayer claimed, came from the relevant line on the
taxpayer’s Form 1040. 13

The strength of using tax data is that we observe the actual deduction taking

behavior of the taxpayer, including the amount claimed. However, it is important to note

2 For an unbiased estimate of the effect of the relative price on amounts claimed among all taxpayers, one
would have to estimate a selection corrected regression. The tax data, however, dos not provide any
variables that could plausibly satisfy exclusion restrictions, and so any such estimates would be identified
strictly from function form assumptions.

1 Line 28 in 1999-2001, line 30 in 2002, line 29 in 2003, and line 31 in 2004.
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some weaknesses in using this tax data.

First, in order for us to observe the purchase of health insurance for the self-
employed, the taxpayer must have claimed the deduction. To the extent that the
increased deductibility of premiums led self-employed taxpayers to claim purchases they
were already making, our results could be biased. However, any such bias would be
upward in absolute value, and since this study finds smaller elasticities on the take-up
margin than have been found previously, this main result would hold even if any such
bias could be eliminated.

Second, we do not observe coverage of other members of the tax filing unit and for
those who are not self-employed, and so we cannot use wage and salary workers as
“controls” for the self-employed taxpayers in our sample. However, since we have panel
data we can include fixed effects, and so self-employed taxpayers in the sample
effectively serve as “controls” for themselves in different years.

Third, the amount paid is not only a function of the characteristics of the policy for
each person covered by the policy but also of who is covered by the policy. Since we do
not have data on the detailed provisions of the insurance policies purchased, we cannot
look at the effect of the increased deduction on the type of coverage per se. Thus,
increases in coverage in the amount specification may reflect self-employed taxpayers
extending coverage to additional family members,'* or increasing the fraction of the year
that family members are covered, and so to some extent confound a type of extensive
margin response with any intensive margin response.

Finally, health insurance premiums are also affected by the characteristics of the

' Note however, that these family members would have to have been part of the family unit in previous
years, since we treat taxpayers whose family unit changes as separate observations before and after the
change.
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health insurance market. Fortunately, no large changes in state-level regulation of the
non-group market occurred during our sample period, suggesting that the results in our
amount specification are likely to reflect the effect of the deduction on the
comprehensiveness of coverage.

To calculate the relative price of health care described in (3), five items need to be
calculated or imputed for each taxpayer in the sample: the share of health expenditures
paid out of pocket,"” the fraction of medical expenses that would be deductible if the self-
employed deduction was not claimed, the fraction of out-of-pocket medical expenses that
would be deducted if the self-employed deduction was claimed, and state and federal
marginal tax rates. Each of these are discussed in the Appendix. Using these variables,
and the year-specific percentage of self-employed health insurance premiums that were
deductible, the relative price of self-employed health insurance was calculated using
Equation 3.

Sample statistics for all variables are presented in Table 1. In the first column,
sample statistics for the entire sample are presented. In the second, sample statistics for
those who claimed the self-employed health insurance deduction in all six years of the
panel are presented. In the entire sample, 38% of the observations claim the self-
employed health insurance deduction, with the average deduction amount (including
those who do and do not claim the deduction) being $1,611. The average amount
claimed among those who claimed the deduction in all six years was $4,432.

The mean relative price in the sample is 1.246, which is comparable to the mean

prices of 1.123 to 1.225 found in Selden, whose data covers a similar period. It is

' The share of health expenditures paid as part of a health insurance premium is simply one minus this
share.
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somewhat lower than the mean after-TRAS86 average price of 1.334 found in Gruber and
Poterba (1994), but this is to be expected given the increase in the portion of premiums
that are deductible in the time period under analysis.

Among all self-employed returns, about 57% have taxable income below 200
percent of the federal poverty line (FPL), and over 20% have taxable income above 500%
of FPL. Among the sample claiming the deduction in all years, incomes are considerably
higher, with only about 16% having taxable income below 200% of FPL and over 57%
having taxable income above 500% of FPL. The average age of the sample is 45 years
old and the average number of children is less than one. Slightly less than 40% of the
sample is single, with married taxpayers filing jointly comprising 41.7% of the sample,
and the rest divided between married filing singly (2.2%), head of household (16.2%).

Sample statistics for the key independent and dependent variables are presented, by
year, in Table 2. Among the full sample in the top panel, the percentage of taxpayers
claiming the self-employed health insurance deduction increased from 36.0% in 1999 to
37.3% in 2000, and increased further in 2001 and 2002 to 37.9% and 38.4%. The
proportion claiming the deduction then decreased slightly in 2003 to 37.9% before
increasing substantially to 40.6% in 2004. Among those who claimed the self-employed
health insurance deduction in all years in the second panel, the mean amount claimed
increased steadily over the sample period, from $3,264 in 1999 to $5,707 in 2004.

In the top panel, when the full sample is used, the mean relative price stayed
roughly constant between 1999 and 2002, and declined about 2.5% in 2003. The pattern
of changes for the tax price resembles that for the relative price (though the decline in the

tax price is slightly larger). The tax prices at the end of the period were affected both by
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the increases in the deductibility of health insurance premiums for the self-employed
(which would tend to decrease the tax price), and by the tax rate cuts passed in the
Economic Growth and Tax Relief Reconciliation Act of 2001 (which would tend to
increase the tax price).

The time series variation in the relative and tax prices across years in the full
sample is attenuated somewhat by the fact that the sample is unbalanced, and affected by
panel members entering into and exiting out of self-employment, as well as attrition from
the sample. In the bottom panel, when the sample is cut to include only observations that
are self-employed and claim the self-employed health insurance deduction all six years of
the panel, the variation in the relative and tax prices is more apparent. Among this
sample, the mean drop in the relative price between 2002 and 2003 is 5.2%, and the mean
drop in the tax price is 6.5%.

We further probe the sources of variation in the relative and tax price variables by
state and income level in Figure 1. In this figure, we trace out, for eight different tax
units, the relative and tax prices in each year of our sample. For this, we calculated the
relative and tax prices for a married couple filing jointly, who report either $30,000 or
$60,000 in taxable income, and who live in one of four states (Florida, Indiana, Illinois,
or New York). In both panels, the couples earning $30,000 have higher relative prices
than those earning $60,000 regardless of the state of residence, and within each group of
couples earning the same amount there is considerable variation in relative and tax prices
within a year and across time.

Looking at relative prices for couples reporting $30,000 in taxable income in the

top panel, the couple living in Florida (which does not have an income tax, and so self-
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employed health insurance expenses are not deductible at the state level) faces the highest
relative price and the smallest decline in price across years. Looking at the other states,
in 1999 the couple in Illinois has a relative price only slightly higher than that of the
couple in New York and lower than the couple in Indiana, since the couple in Illinois is
able to fully deduct self-employed health insurance expenses at the state level, while the
couples in the other two states (whose state marginal tax rates are higher than the rate in
llinois) can only deduct 60%. By 2004, both New York and Indiana increased the
fraction deductible to 100%, and so the relative price for the couple in Illinois is higher
than the prices for the Indiana and New York couples. The declines in relative prices for
these couples between 1999 and 2004 ranges from 5.5 percent for the Florida couple to
7.9 percent for the New York couple.

Similar patterns are found for the couples reporting $60,000 in taxable income in
the top panel, and for tax prices in the bottom panel. The couple in Florida faces the
highest prices and smallest declines, the couple in New York experiences the largest
declines, and the couple in Illinois faces a relatively smaller drop in price than couples in
New York and Indiana. The declines in relative prices for couples reporting $60,000 in
taxable income range from 8.1 percent to 11.3 percent.

Looking back at Table 2 across individual years, although there does not appear to
be an obvious relationship between the aggregate take-up or amount trends and the
aggregate relative price, a more nuanced view of the trends suggest that the two may be
related, although taxpayers may be slow to adjust. For example, the increase in coverage
between 1999 and 2000 followed an increase in the deductibility of self-employed health

insurance premiums in from 45% in 1998 to 60% in 1999. Further, although take-up
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actually declined slightly in 2003 (when the percent deductible increased from 70% to
100%), it increased by almost 3 percentage points between 2003 and 2004. These results
suggest that estimating on levels, and not first differences, is likely to be a better
estimation strategy in this context. In addition, since the take-up and amount trends are
likely to be driven by non-price factors as well, it will be important to account for those
by including year effects. Finally, as noted above, the panel of tax returns suffers
somewhat from attrition as the sample moves further away from the base year, and so the
aggregate numbers in the top panel are also affected by changes in the composition of
self-employed taxpayers in our sample, suggesting that within taxpayer variation may be
a more desirable source of identifying variation when examining the take-up margin.

To illustrate the effect of the policy on claiming the deduction and the amount
claimed pre- and post-2002'°, in Table 3 we presents simple difference and difference-in-
differences estimates comparing the high tax self-employed (where high tax denotes total
income less exemptions and the standard deduction falling in the 25% bracket or above)
to the low tax self-employed (where low tax denotes total income less exemptions and the
standard deduction falling in the 15% bracket or below). Although using the low tax self-
employed as a control group for the high-tax self-employed is clearly not the preferred
specification for many reasons (including the fact that they both were affected by the
policy, and that they have very different rates in claiming the deduction pre-2002), this
analysis provides some intuition for the variation that helps to identify our coefficients in
our more comprehensive estimation specification.

In the top panel, simple weighted averages show that overall take-up has increased

by 2.1 percentage points between the pre- and post-2002 periods, though when include

' We exclude 2002, which was a transition year, from this analysis.
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controls for demographic characteristics (including total income, age, age squared, the
number of children, and filing status), there is no change in take-up. The difference-in-
differences estimates (with and without controls) suggest between a 3.0 and 4.3
percentage point increase in take-up for the high tax relative to low income self-
employed, which corresponds to an elasticity between -0.65 and -0.93, given the base
probability of claiming the deduction among the high tax self-employed of about 70.4%
pre-2002, and a change in price of about 6.6%. Similarly, the bottom panel suggests that
the higher deductibility of health insurance premiums post-2002 increased the amount of
health insurance purchased by the high tax self-employed relative to the low-tax self-
employed, though the implied elasticity is implausibly large.

The next two sections will use the more comprehensive method described in
Section 3 to estimate the effect of OCESA on take-up of health insurance and amount of

health insurance purchased.

6. Take-up Results

The first column of Table 4 presents results from the base take-up estimation of Equation
(1) where observations are weighted by the inverse of their sampling probability. The
coefficient on the relative price is of the correct sign, significant, and implies a take-up
elasticity of -0.316. Thus, compared to Gruber and Poterba (1994) who estimate an
elasticity of almost -1, and Selden (2009), whose preferred elasticities range from -2.0 to

-2.7, our estimated elasticity is significantly smaller. It is larger, however, than the
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results in Gumus and Regan (2009), who find an insignificant effect of increasing federal
deductibility of self-employed health insurance premiums on take-up.

To examine whether the weighting the sample biased the results in any way, in
the second column the base-specification is rerun, with observations unweighted. In this
specification, the implied take-up elasticity is insignificantly larger, at -0.333, and is still
significant.

To address whether the way the sample was selected in the base specification
drives our results, the third through fifth columns in Table 4 provide estimates of the
take-up elasticity using three alternative samples. In Column 3, the sample includes all
taxpayers who report any self-employment income, whether or not they received wage
and salary income, and in Column 4, the sample includes taxpayers for whom a majority
of income came from self-employment, but who could have received wage and salary
income. These columns add to the base specification sample some observations who are
eligible to claim the deduction because they aren’t offered coverage by their employer,
and so were erroneously cut in the base specification. However, they are likely to also
include taxpayers who are not eligible to claim the deduction because of an offer of
insurance from their employer. In addition, the calculation of the relative price variable
assumes that no ESI coverage is available for the taxpayer, and so the relative price for
these observations is possibly measured with error. However, the estimated coefficients
in these two columns are very similar to that in the base specification, suggesting that
excluding these observations did not bias our estimated take-up elasticity. Finally, in
Column 5, we only include taxpayers who had only self-employment income in all 6

years. The base specification includes taxpayers who may have entered into self-
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employment or exited from self-employment at some point in the sample. If these
taxpayers that enter tend to be more responsive to taxes, and those that exit tend to be less
responsive, our estimated elasticities could be biased upward. However, when we cut
taxpayers who entered into or exited from self-employment these estimated elasticity
actually increases (though it is not significantly different from the elasticity in the base
specification), suggesting that the base specification results were not biased upward by
entry or exit. In addition, these results suggest that the consistently self-employed may
have been more responsive to the policy changes, perhaps because they are more
cognizant of changes in taxes.

Table 5 presents results when the tax price is used in place of the relative price, as
well as for specifications that do not include fixed effects. The first column repeats the
results from the base specification. To examine whether the panel nature of the dataset
and the inclusion of individual fixed effects have a significant impact on the results, in
Column 2 the fixed effects were eliminated from the estimation equation. As is apparent
from this column, excluding fixed effects results in the estimated take-up elasticity
roughly doubling to a highly significant -0.629. One possible explanation for this
increase in the estimated take-up elasticity is that unobserved health status is negatively
correlated with the relative price (because poor health is likely to imply lower income and
a higher net of tax share) and at the same time positively correlated with the ability to
purchase insurance on the individual market. Thus, if individual fixed effects are not
controlled for, spurious negative cross-sectional correlation between take-up and relative
prices can lead to larger take-up elasticity estimates. Furthermore, if the policy induced

taxpayers with low relative prices to become self-employed, and those taxpayers also
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have strong preferences for purchasing health insurance, then estimating elasticities using
cross sectional variation would again bias the elasticity upward.'” This result, then,
points to the importance of using within-taxpayer over time variation when attempting to
identify the effects of changes in prices on health insurance take-up.

The results from the previous column, however, raise an additional concern. The
relative price used in this study was calculated using imputations for the total cost of
health care treatment and out of pocket expenses. To the extent that these imputations are
measured with error, the estimated coefficients in both the fixed effects and non-fixed
effects specifications could suffer from a downward bias. As Johnston and DiNardo
(1997) note, attenuation bias can be particularly severe in fixed effects specifications,
since the signal to noise ratio when taking differences can be considerably smaller.

To examine whether attenuation bias is driving these results, we run two
additional specifications. In Column 3, we replace the relative price with the tax price.
Although this is a theoretically undesirable measure of the price of health insurance, it
has the advantage that it is not measured with error. Compared to the base specification,
when the tax price is used the estimated take-up elasticity increases somewhat to -0.667,
and is still highly significant. However, this implied elasticity is still smaller than those
found in Selden (2009) and Gruber and Potorba (1994), suggesting that our main finding
of lower elasticities than have been found in those papers is robust to using the tax price

in place of the relative price.

17 See, for example, Heim and Lurie (2009), who find that the decrease in the price of health insurance for
the self-employed led to a significant increase in the probability of self-employment, and that the majority
of the response consisted of taxpayers becoming self-employed and claiming the self-employed health
insurance deduction.
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In Column 4, we eliminate the fixed effects from the tax price specification.
Again, the estimated elasticity increases substantially, suggesting that measurement error
in the relative price alone was not driving the difference between the fixed effect and
non-fixed effect relative price specifications.

To examine whether the results differ depending on demographic characteristics
of the household, in Table 6 the sample is cut according to marital and childbearing
status. The observations are divided into four groups according to whether the taxpayer
is married or not and whether the taxpayer claims any dependent children on the tax
form. For the two married specifications (married with children and married without
children) the estimated elasticties are small and insignificant, with magnitudes of -0.165
and -0.067. However, the elasticities for the two single specifications (single with
children and single without children) are -1.364 and -0.591 respectively, and are
significant. This pattern is consistent with Gruber and Poterba (1994), who found a
significant elasticity for single individuals, but not for married couples. The take-up
elasticity estimated here for single taxpayers, however, is substantially smaller than the

implied elasticity in excess of -3 found in that paper.

7. Intensive Margin Results

Results from the estimation of the elasticity of demand on the intensive margin are
presented in Table 7. Recall that, for these specifications, we include only taxpayers who
claim the self-employed health insurance deduction in all years. In these specifications

the relative price is calculated using the last dollar marginal tax rate (which takes into
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account the amount of the self-employed health insurance deduction that was claimed).
Because, as noted above, this price is endogenous to the amount of insurance purchased,
we instrument with the relative price calculated using the marginal tax rate that would
apply to the first dollar of insurance purchased. Similar to the take-up base specification
the observations are weighted by the inverse of their sampling probability.

The first column of Table 7 presents results from the base specification. The
coefficient on the relative price in this column is of the correct sign and highly
significant, with an implied elasticity of demand of -0.733. It is hard to put this number
in context since we are unaware of any other paper estimates the price elasticity in the
individual market on this margin. However, Gruber and Washington (2005) find an
elasticity of demand of less than -0.1 when examining the ESI choices of federal
employees, so this estimate for self-employed taxpayers purchasing in the individual
market is quite a bit larger.

It is important to keep in mind that we do not observe any characteristics of the
policy purchased, only the amount paid. Controlling for year fixed effects should control
for any trends in price that affected all purchasers in the individual market. However, to
the extent that prices increased by a greater amount for the self-employed for whom the
relative price decreased more (which seems much less likely than an overall change in
price), our estimated coefficient may be biased upward. In addition, as noted above,
some of the response we are finding could reflect taxpayers adding additional family
members to a plan or adding additional months of coverage, confounding a type of

extensive margin response with any intensive margin response. Nevertheless, this
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estimate suggests that purchases of health insurance are at least somewhat responsive to
price.

In the second column, to again examine whether using the weighted sample
changes the results in any way, the base specification is rerun without using the weights.
When this is done, the estimated implied elasticity increases somewhat to -1.028.

To address whether the way we selected our sample in the base specification
drives our results, the third through fifth columns in Table 7 provide estimates of the
intensive margin elasticity using alternative samples. In Column 3, the sample includes
all taxpayers who were self-employed all years of the sample, and who claimed the self-
employed health insurance deduction in at least one of those years. In Column 4, the
sample includes taxpayers who were self-employed at least one year of the sample, but
claimed the deduction in all years they were self-employed. Finally, in Column 5, all
taxpayers who were self-employed at least one year and claimed the deduction in at least
one year are included. In all of these columns, observations from these taxpayers are
only included in years that they claimed the deduction, to avoid confounding estimates of
the intensive margin response with an extensive margin response. In these columns, the
estimated elasticity decreases when we use less stringent sample criteria, suggesting that
the more consistently self-employed taxpayers tend to also be more responsive to the
change in price.

Table 8 presents some additional specification checks of the intensive margin
estimation. The first column repeats the results from the base specification. In the
second column, to gauge the importance of controlling for fixed effects in the estimation

specification, the base specification was rerun omitting fixed effects. When this is done,
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the estimated elasticity only increases to -0.854, suggesting that omitted variables bias
may not be as big of an issue on the intensive margin as it was on the extensive margin.

To gauge whether attenuation bias due to measurement error in the relative price
is driving these results, we reestimate the base specification using the tax price in place of
the relative price. When the tax price is used, the estimated implied elasticity is -0.816,
and is insignificantly different from the base specification. Finally, using the tax price
but excluding fixed effects yields a slightly lower estimate of -0.770.

In Table 9, the sample is cut again according to demographic characteristics of the
taxpayer to examine whether the responsiveness of insurance purchase amounts to the
price of insuring differs by family type. Here, only for married couples without children
is the coefficient on the relative price correctly signed and significant, with an implied

elasticity of -.784.

8. Conclusion

The Omnibus Consolidated and Emergency Supplemental Appropriations Act of 1998
(OCESA) and concurrent state tax changes increased the deductibility of health insurance
premiums for the self-employed, and provides us with a natural experiment to estimate
the sensitivity of the demand for health insurance to price changes. Using a panel of tax
returns from 1999 to 2004 we estimated the effect of a change in the after-tax price of
health insurance on both the take-up of health insurance coverage and the amount of

health insurance purchased.
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In our base specification, we find an overall elasticity of demand on the extensive
margin (take-up) of about -0.3, which is smaller than earlier findings in the literature that
looked at similar policies, though still significant. We also find, similar to Gruber and
Poterba, that single taxpayers responded significantly, while we do not find significant
results for married couples. On the intensive margin we find a highly significant
elasticity of about -0.7 for self-employed taxpayers.

Our results suggest that changing the price of health insurance through a
deduction had moderate effects on both the number of self-employed taxpayers
purchasing health insurance and the amount of insurance purchased. However, since the
natural experiment we study focuses on the self-employed, it is possible that the non-self-
employed population, which is arguably less familiar with the tax code, would be less
inclined to take-up coverage than the population studied in this paper when faced with a
similar policy change.

In addition, there are two major limitations to our study that should be kept in
mind when attempting to generalize the effects of OCESA to other proposed subsidies for
the purchase of health insurance.

First, although OCESA was one of the largest increases in tax-based subsidies for
health insurance since the introduction of the exclusion of employment based health
insurance, the change in the after-tax price of health insurance due to OCESA was
smaller than some of the major health reform proposals currently being offered. For
example, for an individual with a somewhat high marginal income tax rate of 40%
(including federal and state taxes), the increase in the deductibility of self-employed

health insurance premiums from 60% to 100% lowered the tax price of insurance by
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21%"® and the change in the relative price of health insurance was even smaller. Further,
self-employed taxpayers in lower tax brackets experienced an even smaller change in
their tax price of insurance (with no change for self-employed taxpayers with no tax
liability). Hence, it is not clear that our findings will be valid for proposals that provide
subsidies that are substantially larger than those found in OCESA.

Second, a large subsidy through the tax code may alter the market for individual
health insurance, since insurers may introduce new products geared at taxpayers who
wish to take advantage of the subsidy. In addition, if the tax subsidy is combined with
other provisions, it could induce an influx of healthy individuals to enter the market,
lowering administrative costs. Thus, a combination of such policies with a substantial
subsidy of health insurance through the tax code may induce take-up at higher levels than
our estimates predict.

Nonetheless, our results suggest that a subsidy through the tax may increase take-
up, but may also increase the amount of insurance purchased by individuals who already
have insurance. In structuring a tax subsidy for health insurance, policymakers should be
aware that increasing the tax subsidy to both the insured and uninsured may differentially

affect behavior on these two margins, and design policies accordingly.

'8 The after tax price in the case of 60% deductibility of self employed health insurance and marginal tax
rate of 40% is 0.76 and the tax price in the case of 100% deductibility is 0.60 which implies a percentage
change in price of 0.16/0.76.
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Appendix

This appendix details the imputations used in the calculation of the relative price in
Equation 3 in the text.

Following previous studies, the administrative load factor, A, is set to .4

To impute (1-m), the share of health expenditures paid out of pocket, we use data
from the 1999-2005 Medical Expenditure Panel Survey (MEPS) to impute out of pocket
expenses and total health expenditures, and take the ratio of these imputed amounts.

To impute the total amount of health spending, we cut the MEPS sample to include
observations'® where the primary filer is under 65 and had some private health insurance
coverage during the year, and regressed the log of total health expenditures (plus a dollar)
against the primary filer’s gender, filing status, age, number of exemptions, dummies for
itemization and claiming the EITC, year dummies, and dummies for the income bracket
into which the taxpayer’s earned income fell.*> We then used the resulting coefficients,
along with values of these same variables for observations in the Edited Panel sample, to
predict log total health expenses for observations in the Edited Panel. Finally, we

retransformed the predicted log amounts of spending to dollars using the expression
N 2
(4) TotalH = exp(ln TotalH )w

(see Manning (1998)).

To impute out of pocket expenses, the same MEPS sample was used to run a

' The MEPS data was aggregated to form tax filing units using individual’s detailed survey answers
regarding the tax return they file.

20 The brackets used were $0-$12500, $12500-$25000, $25000-$50000, $50000-$100000, and $100000
and up.
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regression of the log of out of pocket expenses (plus a dollar) against the same set of
independent variables as above. The resulting coefficients, along with variables from the
Edited Panel, were used to predict log out of pocket expenses while insured for the
observations in the Edited Panel, which were converted to dollars using the
transformation above.

To impute 8™°Y, the fraction of medical expenses that would be deductible if the
taxpayer purchased health insurance and the self-employed deduction was claimed, the
MEPS data was again cut to include observations where the primary filer was under 65
and had some private health insurance coverage during the year. We then ran a Tobit of
out of pocket expenditures against the same set of independent variables as above, and
use the resulting coefficients to predict out of pocket expenses if insured for observations
in the Edited Panel. Finally, we used the tax calculator described below to calculate, for
each observation in the Edited Panel, the proportion of the imputed out of pocket
expenses that would be deductible if the taxpayer itemized deductions.

To impute 5"

, the fraction of medical expenses that would be deductible if no
health insurance was purchased and the self-employed deduction was not claimed, we cut
the MEPS sample to include all observations where the primary filer was under 65,
regardless of insurance status. We then ran a Tobit of total medical expenditures against
the same set of independent variables as above, and use the resulting coefficients to
predict total health expenditures for observations in the Edited Panel. Finally, we used
the tax calculator described below to calculate, for each observation in the Edited Panel,

the proportion of the imputed total health expenses that would be deductible if the

taxpayer itemized deductions.
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Marginal tax rates were calculated using tax calculators provided by Jon Bakija.?'
Marginal tax rates in this study include federal income tax and state income tax rates.
Tax rates were calculated for each observation in the Edited Panel by incrementing

adjustments to income by $100 and calculating the marginal decrease in taxes owed.

2! Documentation for these tax calculators is detailed in Bakija (2008).
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Tables

Table 1: Sample Characteristics of Self Employed Returns

Returns Claiming
Self-Employed
Health Insurance

Deduction All
All Returns Years
Sample Size 14,354 1,692
Percent of Returns Claming 38.02% 100.00%
Health Insurance Deduction (0.485) (0.000)
Self-Employed Health Insurance 1,611 4,432
Deduction Amount (2868) (3252)
Relative Price of Health Insurance 1.246 1.161
(0.114) (0.125)
Tax Price of Health Insurance 0.909 0.828
(0.055) (0.094)
Income Less Than 100% FPL 0.341 0.057
(0.474) (0.233)
Income Between 100- 200% FPL 0.227 0.105
(0.419) (0.306)
Income Between 200- 300% FPL 0.112 0.125
(0.316) (0.331)
Income Between 300- 400% FPL 0.073 0.074
(0.261) (0.263)
Income Between 400- 500% FPL 0.043 0.064
(0.204) (0.244)
Income Above 500% FPL 0.203 0.575
(0.402) (0.495)
Mean Age of Primary Tax Filler 45.4 48.7
(9.2) (8.9)
Number of Children 0.822 0.502
(1.148) (1.039)
Filing Status
Single 0.398 0.555
(0.490) (0.497)
Married Filing Jointly 0.417 0.414
(0.493) (0.493)
Married Filing Singly 0.022 0.000
(0.147) (0.002)
Head of Household 0.162 0.031
(0.369) (0.205)

Note: Data from the 1999-2004 Edited Panel of tax returns.
Standard deviations are in parentheses. All means are calculated using sampling weights.
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Table 2: Sample Characteristics for Key Dependent and Independent Variables by Year

Dependent and Independent

Variables \ Year 1999 2000 2001 2002 2003 2004
All Returns
Fraction of Returns Claiming 0.360 0.373 0.379 0.384 0.379 0.406
Self-Employed Health Deduction  (0.480) (0.483) (0.485) (0.486) (0.485) (0.491)
Self-Employed Health 1,164 1,388 1,512 1,660 1,830 2,128
Insurance Deduction Amount (2,070) (2,449) (2,656) (2,858) (3,199) (3,650)
Relative Price 1.254 1.254 1.259 1.256 1.225 1.223
(0.097) (0.100) (0.100) (0.104) (0.134) (0.138)
Tax Price 0.920 0.919 0.919 0.917 0.890 0.885
(0.079) (0.081) (0.081) (0.088) (0.118) (0.121)
Returns That Claim Self-Employed Health Deduction All Years

Fraction of Returns Claiming 1.000 1.000 1.000 1.000 1.000 1.000
Self-Employed Health Deduction (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Self-Employed Health 3,264 3,658 3,991 4,679 5,296 5,707
Insurance Deduction Amount (2,097) (2,512) (2,678) (3,148) (3,657) (4,203)
Relative Price 1.173 1.170 1.184 1.184 1.122 1.131
(0.099) (0.103) (0.116) (0.115) (0.145) (0.147)

Tax Price 0.847 0.845 0.842 0.844 0.789 0.799
(0.070) (0.073) (0.071) (0.083) (0.117) (0.119)

Note: Data from the 1999-2004 Edited Panel of tax returns. Standard deviations are in
parentheses. All means are calculated using sampling weights.
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Table 3: Simple Difference Estimates Pre- and Post- 2002

No Controls With Controls
Pre Post Difference Pre Post Difference

Take-up

Overall 0.371 0.392 0.021 0.379 0.379 0.000
High Tax 0.709 0.747 0.038 0.475 0.507 0.032
Low Tax 0.263 0.271 0.008 0.348 0.337 -0.011
Difference 0.030 0.043
Amount

Overall 3,638 5,501 1,864 3,066 4,576 1,510
High Tax 4,060 6,236 2,177 4,060 4,883 1,804
Low Tax 2,843 4,119 1,275 3,242 4,174 932
Difference 901 872

Note: Data from the 1999-2004 Edited Panel of tax returns.
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Table 4: Self-Employed Health Insurance Deduction: Take-up — Base Specification and
Alternative Samples

Exclusively
All Returns All Returns Any SE Majority SE SE Income
(Weighted)  (Unweighted) Income Income All years
) 2) (3) (4) (5)

Relative Price -0.136** -0.142%* -0.090%** -0.123%** -0.274%*

(0.056) (0.035) (0.029) (0.043) (0.095)
Age Squared 0.305%** 0.219%** -0.049 0.128 0.355%*

(0.105) (0.071) (0.059) (0.090) (0.177)
Income Between 100- 0.046%** 0.036*+* 0.029%** 0.041%** 0.048*
200% FPL (0.013) (0.011) (0.008) (0.010) (0.026)
Income Between 200- 0.099%** 0.081*+* 0.050%** 0.078*** 0.056*
300% FPL (0.018) (0.013) (0.010) (0.014) (0.034)
Income Between 300- 0.120%** 0.101%** 0.049%** 0.104%** 0.110%**
400% FPL (0.022) (0.015) (0.012) (0.017) (0.040)
Income Between 400- 0.169%** 0.130%** 0.058*** 0.142%** 0.155%**
500% FPL (0.024) (0.017) (0.013) (0.019) (0.044)
Income Above 500% 0.142%* 0.102%* 0.046%*+ 0.114%*+ 0.113*
FPL (0.026) (0.016) (0.014) (0.021) (0.044)
Year Dummy 2000 -0.019 -0.017* 0.010 -0.011 -0.010
(relative to 1999) (0.013) (0.009) (0.007) (0.011) (0.026)
Year Dummy 2001 -0.031 (0.021) 0.023* -0.013 -0.003
(relative to 1999) (0.021) (0.015) (0.012) (0.018) (0.037)
Year Dummy 2002 -0.056* -0.037* 0.032* -0.024 -0.043
(relative to 1999) (0.030) (0.021) (0.017) (0.026) (0.052)
Year Dummy 2003 -0.090** -0.065** 0.036 -0.039 -0.090
(relative to 1999) (0.039) (0.028) -0.022 (0.034) (0.068)
Year Dummy 2004 -0.103** -0.071* 0.051* -0.033 -0.142*
(relative to 1999)

(0.049) (0.035) (0.028) (0.042) (0.085)
Implied Elasticity -0316** -0.333%** -0.341%%* -0.314%x* -0.503***

(0.130) (0.081) (0.111) (0.109) (0.174)
Number of
Observations 14,354 14,481 61,395 28,485 3,738

Note: Data from the 1999-2004 Edited Panel of tax returns. The coefficients are based on
a fixed effect model for taking the self-employed health insurance deduction controlling
for the following covariates: first dollar relative price, age squared, number of children,
income, filing status dummies (single, married filing jointly, married filing separately,
head of household, widower and other) and year dummies. The take-up elasticity of
demand is calculated at the mean relative price in the sample and the standard deviation
of the take-up elasticity is calculated using the delta method.

* implies significant at 10%; ** implies significant at 5%; *** implies significant at 1%
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Table 5: Selt-Employed Health Insurance Deduction: Take-up - Differences in Price
Variable

Relative Price Tax Price
Relative Price No FE Tax Price No FE
1) 2) 3) 4)
Price -0.136** -0.270%** -0.396*** -0.890***
(0.056) (0.092) (0.080) (0.126)
Income Between 100- 200% 0.046*** 0.138*** 0.030** 0.095***
FPL (0.013) (0.018) (0.013) (0.017)
Income Between 200- 300% 0.099*** 0.312%*= 0.072%* 0.241%**
FPL (0.018) (0.026) (0.018) (0.027)
Income Between 300- 400% 0.120*** 0.385*** 0.086*** 0.296***
FPL (0.022) (0.031) (0.023) (0.033)
Income Between 400- 500% 0.169%** 0.496*** 0.128*** 0.396***
FPL (0.024) (0.034) (0.025) (0.038)
Income Above 500% FPL 0.142%** 0.540%** 0.091*+* 0.406***
(0.026) (0.031) (0.027) (0.036)
Age 0.137* 0.138*
(0.079) (0.079)
Age Squared 0.305*** -0.125 0.287*** -0.128
(0.105) (0.089) (0.105) (0.088)
Number of Children -0.001 -0.004
(0.009) (0.009)
Filing Status: Joint 0.038* 0.043*
(0.023) (0.023)
Filing Status: Head of -0.244%* -0.254%*
Household (0.045) (0.046)
Filing Status: Other -0.023 -0.016
(0.024) (0.024)
Constant 0.125 0.658***
(0.211) (0.214)
-0.316*** -0.629*** -0.667*** -1.498***
Implied Elasticity (0.130) (0.216) (0.134) (0.213)
Number of Observations 14,354 14,354 14,354 14,354

Note: Data from the 1999-2004 Edited Panel of tax returns. The coefficients are based on
a fixed effect model for taking the self-employed health insurance deduction controlling
for the following covariates: first dollar relative price, age squared, number of children,
income, filing status dummies (single, married filing jointly, married filing separately,
head of household, widower and other) and year dummies. The take-up elasticity of
demand is calculated at the mean relative price in the sample and the standard deviation
of the take-up elasticity is calculated using the delta method.

* implies significant at 10%; ** implies significant at 5%; *** implies significant at 1%
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Table 6: Self-Employed Health Insurance Deduction: Take-up - By Family Type

Married with Married No Single with Single No
Children Children Children Children
(1) (2) 3) (4)
Relative Price -0.086 0.034 -0.271** -0.206**
(0.103) (0.118) (0.126) (0.102)
Age Squared 0.242 0.129 0.322 0.321*
(0.187) (0.354) (0.397) (0.159)
Income Between 100- 200% 0.051* 0.127*** 0.003 0.037*
FPL (0.027) (0.037) (0.026) (0.020)
Income Between 200- 300% 0.130%** 0.196*** -0.013 0.080%***
FPL (0.035) (0.050) (0.053) (0.025)
Income Between 300- 400% 0.168*** 0.193*** 0.031 0.099%**
FPL (0.044) (0.052) (0.066) (0.032)
Income Between 400- 500% 0.242%** 0.282%** -0.015 0.142%*+
FPL (0.048) (0.054) (0.072) (0.038)
Income Above 500% FPL 0.219%** 0.248*** -0.039 0.108***
(0.049) (0.057) (0.083) (0.040)
Income Between 100- 200% 0.051* 0.127*** 0.003 0.037*
FPL (0.027) (0.037) (0.026) (0.020)
Implied Elasticity -0.165 0.067 -1.364** -0.591 %+
(0.198) (0.230) (0.636) (0.294)
Number of Observations 5,535 2,951 1,488 4,380

Note: Data from the 1999-2004 Edited Panel of tax returns. The coefficients are based on
a fixed effect model for taking the self-employed health insurance deduction controlling
for the following covariates: first dollar relative price, age squared, number of children,
income, filing status dummies (single, married filing jointly, married filing separately,
head of household, widower and other) and year dummies. The take-up elasticity of
demand is calculated at the mean relative price in the sample and the standard deviation
of the take-up elasticity is calculated using the delta method.

* implies significant at 10%; ** implies significant at 5%; *** implies significant at 1%
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Table 7: Self-Employed Health Insurance Deduction:
Specification and Alternative Samples

Amount of Insurance — Base

SE All Years: SE Some SE Some
Claim Years: Claim  Years: Claim
All Returns All Returns Deduction Deduction All Deduction
(Weighted) (Unweighted)  Some Years Years SE Some Years
1) 2) 3) 4) (5)
Relative Price -4,980%** -6,983*** -3,963*** -2,002%** -2,306***
(1076) (1022) (935) (647) (600)
Age Squared 8,516%** 6,912*** 6,844*** 5,708*** 5,642***
(1567) (1790) (1444) (1295) (1239)
Income Between 100- -373% -596 -163 -97 -123
200% FPL (225) (452) (175) (159) (123)
Income Between 200- -16 -48 -84 22 -51
300% FPL (250) (471) (193) (182) (143)
Income Between 300- -197 -551 22 377* 305*
400% FPL (394) (542) (264) (224) (171)
Income Between 400- -682* -740 -336 252 161
500% FPL (399) (559) (276) (234) (180)
Income Above 500% -767* -1,289* -250 -34 45
FPL (449) (540) (342) (261) (215)
Year Dummy 2000 -407* -50 -231 -145 -54
(relative to 1999) (210) (239) (180) (149) (138)
Year Dummy 2001 -824** -72 -480 -182 -174
(relative to 1999) (323) (384) (295) (248) (236)
Year Dummy 2002 -992** -131 -560 -222 -239
(relative to 1999) (463) (550) (422) (369) (349)
Year Dummy 2003 -1,529** -416 -1,038* -292 -418
(relative to 1999) (623) (733) (562) (498) (467)
Year Dummy 2004 -1,932%* -349 -1,219* -391 -481
(relative to 1999)
(751) (914) (695) (608) (575)
Implied Elasticity -0.733*** -1.028*** -0.634*** -0.306%** -0.374***
(0.159) (0.151) (0.150) (0.099) (0.098)
Number of
Observations 1,692 1,692 2,305 6,094 7,882

Note: Data from the 1999-2004 Edited Panel of tax returns. The coefficients are based on
a fixed effect model for the amount of self-employed health insurance deduction
controlling for the following covariates: relative price (instrumented with the first dollar
relative price), age squared, number of children, income, filing status dummies (single,
married filing jointly, married filing separately, head of household, widower and other)
and year dummies. The elasticity of demand is calculated at the mean relative price in
the sample and the standard deviation of the elasticity is calculated using the delta

method.

* implies significant at 10%; ** implies significant at 5%; *** implies significant at 1%
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Table 8: Self-Employed Health Insurance Deduction: Amount of Insurance - Differences
in Price Variable

Relative Price No Tax Price
Relative Price FE Tax Price No FE
1) 2 3) 4)
Price -4,980%** -5,808*** -7,781%** -7,343%**
(1076) (1368) (1849) (2597)
Income Between 100- -373* 130 -493** -35
200% FPL (225) (582) (247) (587)
Income Between 200- -16 1,047 -381 730
300% FPL (250) (749) (294) (809)
Income Between 300- -197 1,415* -598 953
400% FPL (394) (809) (422) (882)
Income Between 400- -682* 274 -1,186%** -348
500% FPL (399) (749) (416) (852)
Income Above 500% -767* 894 -1,225%+* 592
FPL (449) (734) (468) (836)
Age -399 -556
-1,710 -1,709
Age Squared 8,516*** 1,454 9,201 *** 1,572
(1567) (1894) (1669) (1888)
Number of Children 578** 568**
(228) (243)
Filing Status: Joint 2,922%** 2,901***
(495) (502)
Filing Status: Head of
Household 7,415%** 7,498%**
(293) (330)
Filing Status: Other 430 268
(645) (685)
Constant 6,424 6,617
(4032) (4268)
-0.733%*= -0.854**=* -0.816%** -0.770%*=
Implied Elasticity (0.159) (0.202) (0.195) (0.273)
Number of
Observations 1,692 1,692 1,692 1,692

Note: Data from the 1999-2004 Edited Panel of tax returns. The coefficients are based on a fixed

effect model for the amount of self-employed health insurance deduction controlling for the
following covariates: relative price (instrumented with the first dollar relative price), age
squared, number of children, income, filing status dummies (single, married filing jointly,
married filing separately, head of household, widower and other) and year dummies. The
elasticity of demand is calculated at the mean relative price in the sample and the standard

deviation of the elasticity is calculated using the delta method.

* implies significant at 10%; ** implies significant at 5%; *** implies significant at 1%
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Table 9: Self-Employed Health Insurance Deduction: Amount of Insurance - By Family
Type

Married with Married No Single with Single No
Children Children Children Children
1) 2) 3) 4)
Relative Price -4,157 -6,134** -14,314 511
(2586) (2945) (14124) (689)
Age Squared 3,856 6,065 76,097** 5,709***
(5451) (3820) (31929) (1213)
Income Between 100- -931 903* 992 252
200% FPL (700) (475) (2524) (161)
Income Between 200- -747 647 2,955 184
300% FPL (723) (673) (2287) (195)
Income Between 300- 841 -615 1,880 322
400% FPL (1252) (752) (1325) (342)
Income Between 400- 390 -1,791%** 656**
500% FPL (1159) (775) (330)
Income Above 500% 311 -1,939** 2,093 721*
FPL (1111) (820) (1530) (392)
-0.446 -0.784** -4.770 0.171
Implied Elasticity (0.278) (0.377) (4.728) (0.231)
Number of
Observations 660 504 30 498

Note: Data from the 1999-2004 Edited Panel of tax returns. The coefficients are based on
a fixed effect model for the amount of self-employed health insurance deduction
controlling for the following covariates: relative price (instrumented with the first dollar
relative price), age squared, number of children, income, filing status dummies (single,
married filing jointly, married filing separately, head of household, widower and other)
and year dummies. The elasticity of demand is calculated at the mean relative price in
the sample and the standard deviation of the elasticity is calculated using the delta
method.

* implies significant at 10%; ** implies significant at 5%; *** implies significant at 1%
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Figures

Figure 1: Prices by State and Income Level
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Notes: All taxpayers are assumed to be married filing jointly, report either $30,000 or
$60,000 in taxable income, and claim the standard deduction. The load factor is assumed
to be .4, and the share of share of health expenditures that is paid as part of a health
insurance premium is assumed to be .8.
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