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ABSTRACT 

 
This report describes the Tax Policy Center (TPC) Microsimulation Model’s revamped health module.  The TPC 
tax model uses the health module for simulating tax expenditures for health care, analyzing changes in the tax 
treatment of employer-provided health benefits, and evaluating health-related taxes and credits. The new 
health module improves upon the prior one in a number of ways. The new health module is the basis for the 
recent brief, “Reforming Tax Expenditures for Health Care.” 
 
  

https://www.taxpolicycenter.org/publications/reforming-tax-expenditures-health-care-0
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OVERVIEW 

This brief describes the Tax Policy Center (TPC) Microsimulation Model’s revamped health module.  The TPC 

tax model uses the health module for simulating tax expenditures for health care, changes in the tax treatment 

of employer-provided health benefits, and health-related taxes and credits, such as the Affordable Care Act’s 

(ACA) premium tax credit and employer mandate penalty. Also, employer-provided health benefits are included 

in expanded cash income, the measure of pre-tax income used in TPC distribution tables.   

The new health module is based on health insurance coverage and premiums imported into the tax model 

database from the Urban Institute Health Policy Center’s Health Insurance Policy Simulation Model (HIPSM).    

We then impute additional employer-provided health benefits including contributions to Health Savings 

Accounts (HSAs), Health Reimbursement Arrangements (HRAs), medical flexible spending accounts (MFSAs), 

and dental and vision insurance premiums using the Kaiser Family Foundation’s Employer Health Benefits 

Annual Survey.  We calibrate these imputations, such that simulations align with tax expenditure, revenue, and 

distributional estimates from the Congressional Joint Committee on Taxation (JCT), the Congressional Budget 

Office (CBO), and the Department of Treasury’s Office of Tax Analysis (OTA).  

ENHANCED CAPABILITIES OF REVAMPED HEALTH MODULE 

The new health module improves upon the prior one in the following ways.  

Incorporates Recent Trends in Health Insurance Coverage 

The prior health module was based on the 2012 Current Population Survey, while the new health module is 

based on recent simulations from HIPSM for calendar year 2020.  Using more recent data allows us to better 

capture expanded health insurance coverage due to the ACA and erosion of coverage due to recent legislation 

that set the federal penalty for not complying with the individual mandate to zero.   

Incorporates the Impact of More Policy Alternatives on Health Insurance Coverage 

The TPC tax model uses the health module to incorporate the impact of changes in health insurance coverage 

on tax revenue (e.g. impact on taxable compensation or tax credits for health insurance.)  The only alternative 

coverage scenario the prior health module could incorporate was repeal of the Affordable Care Act.  The new 

health module is broader and can import any coverage scenario that HIPSM can model. In particular, it can 

import coverage scenarios for policies that change the tax treatment of employer-sponsored health insurance 

coverage, policies that change the generosity of the premium tax credit, and policies that expand public health 

insurance coverage. 
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Improves Capability to Simulate Health Savings Accounts  

The prior health module had limited capability to simulate HSAs, which have been growing rapidly in recent 

years.  Data limitations did not allow detailed imputations and targeting of the distribution of HSA contributions 

and the old module did not explicitly incorporate the effects of statutory contribution limits.  The new module 

incorporates newly available public tax data on the distribution of HSA contributions.  The new module 

explicitly incorporates contribution limits and includes imputations for desired contributions for tax units 

constrained by these limits, which allows TPC to model proposals that increase contribution limits. 

Marginal Tax Benefit of Contributions to Health Benefits 

The new health module adds the capability to simulate the marginal tax benefit of additional employer 

contributions to health benefits.  The marginal tax benefit encourages employers to offer health insurance and 

to offer more generous health plans.  The TPC tax model can now examine the level and distribution of these 

incentives. 

IMPORTING HEALTH INSURANCE COVERAGE FROM HIPSM INTO TAX MODEL 

We use a statistical matching algorithm to import health insurance coverage, premiums, and other health 

related variables from HIPSM into the tax model.  Statistical matching is a method for importing information 

from a donor dataset to a host dataset, while preserving the joint distributions of the imported variables.1 The 

method links similar observations by using information available in both databases. Observations are usually 

matched within partitions using some measure of “distance.”  

In this case, an extract from HIPSM for 2020 is the donor dataset, and an extract from the tax model for the 

same year is the host dataset.  HIPSM has 12.9 million individuals, which it groups into 6.1 million tax units and 

the TPC tax model has 255,794 independent tax units.  The statistical matching algorithm we use improves 

upon the one developed in Mermin, et al. 2017. 

Partitioning Datasets 

To preserve crucial characteristics, we define several partitions for the match. The HIPSM dataset is far larger 

than the tax model database, so we can define a large number of partitions and still have an adequate number 

of donor file records in each partition. Partitions are defined by a combination of seven characteristics: 

1. Presence of wage income; 

2. Tax filing status (single, joint, head of household); 

3. Presence of tax unit members age 65 and over (no members age 65+, one spouse age 65+, both 

spouses age 65+, dependents age 65+); 

4. Categories for number of dependents;  

5. Presence of employer-sponsored health insurance (ESI);2 
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6. Firm size of ESI policy holder (≤50 workers, 50-1000 workers, 1000+ workers); and 

7. Modified adjusted gross income (MAGI)3 as a percentage of the Federal Poverty Line (FPL) category 

(<138% of FPL, 138-400% of FPL, 400%+ of FPL). 

To ensure a large pool of donor records in each partition, some partitions are collapsed by firm size, employer 

coverage, or number of dependents. For example, firm size is collapsed for partitions with employer coverage, 

MAGI below 138 percent of FPL, presence of wage income, filing jointly, and having one elderly member. Wage 

income, filing status, number of elderly unit members, and MAGI are never collapsed. We categorize HIPSM 

and tax model tax units into 282 partitions. 

Ranking AGI and Selecting Donor Units 

Within partitions, we match tax model units to HIPSM units with similar incomes. Because units within partitions 

can contain different numbers of people, we rank tax model and HIPSM units within partitions by MAGI per 

capita. We then match each tax model unit with the HIPSM unit with the closest per capita MAGI rank and 

import health variables from the HIPSM unit to the tax model unit.  Imported variables include health insurance 

coverage, policy holder status, ESI offers, ESI premiums, and non-group premiums. 

Assessing Match 

To assess how well matching algorithm works, table 1 compares the distribution of health insurance coverage 

imported into the tax model and in HIPSM by income as a percentage of the federal poverty level (FPL).  The 

distributions are generally similar, particularly for ESI coverage, which is the most important variable for 

analyzing tax expenditures for health.  One notable difference is for low-income people with Medicaid, non-

group, or uninsured status.  Compared to HIPSM, the tax model has relatively fewer people with incomes below 

50 percent of FPL and relatively more with income between 50 and 100 percent of FPL. This stems from 

differences in the income distributions of the two models, as can be seen in the “All” column.4 
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IMPUTING OTHER EMPLOYER-PROVIDED HEALTH BENEFITS 

Initial Imputation 

We supplement health insurance coverage imported from HIPSM with imputations for other employer-provided 

health benefits based on regressions estimated from the Kaiser Family Foundation’s Employer Health Benefits 

Annual Survey (EHBAS).  Other benefits include contributions to HSAs, HRAs, MFSAs, dental insurance 

premiums, and vision insurance premiums and participation in section 125 plans.5  

We use EHBAS micro-data files from 2015, 2017, and 2018 (Kaiser Family Foundation 2015, 2017, and 2018).  

While the EHBAS is an employer-level survey, it has information on wage, age, and family status of each 

employer’s workers, which we use to better impute benefits for individual employees.  We convert the 

employer-level file into a firm * wage category * age category * family/single level file and create an ESI policy 

holder-level file in the tax model database.  We impute benefits separately for each wage category * age 

category * family/single coverage cell.  For instance, observations in the EHBAS with low wage, young age, and 

single coverage are used to impute benefits for ESI policy holders in the tax model file who are low wage, 

young, and have single coverage.   
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We sequentially impute the presence of HSA contributions, HSA contribution amounts, the presence of HRA 

contributions, HRA contribution amounts, MFSA offers, dental insurance offers, vision insurance offers, and 

participation in section 125 plans.  We estimate probits for the dichotomous indicators and OLS regressions for 

the amounts in the EHBAS.  Then we use the estimated coefficients and random draws to impute values onto 

the policy holders in the individual level tax model file.  Explanatory variables in the regressions include ESI 

premium, industry, and firm size.6  We calibrate the imputations to match tabulations in the EHBAS file.  Given 

MFSA offers, we impute take-up and contribution amounts based on participation rates and average 

contributions from the Mercer Employer Benefit Survey, as reported by the Congressional Research Service 

(CRS 2012).  Given offers of dental and vision coverage, we use take-up rates from the 2018 National 

Compensation Survey and assume premiums based on federal employees’ dental and vision plans (BLS 2018 

and OPM 2020a and 2020b). 

Calibrating HSA Contributions 

We use tabulations of the distribution of HSA contributions from the Department of Treasury’s Office of Tax 

Analysis (OTA) to calibrate our HSA imputations (OTA 2017).  The OTA tabulation is for 2014 and is the only 

publicly available tabulation of actual tax data on the distribution of employer and individual HSA 

contributions.7 To derive calibration targets, we age the OTA table to 2020 using historical growth in the 

number of HSA contributors and amount of HSA contributions and projected growth implied by the Joint 

Committee of Taxation (JCT) tax expenditure estimates.  To match targets for the number of tax units with 

employer HSA contributions, we adjust the predicted probabilities of having HSA contributions estimated 

above and re-assign presence of contributions.  To match targets for contribution amounts, we scale 

contribution levels for each income group. Table 2 compares the original OTA tabulation of employer HSA 

contributions, the aged targets, and final imputed contributions in the tax model database. 
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The base tax model file has individual HSA contributions, but at levels well below the targets because the tax 

model’s underlying data file is calibrated to match IRS tabulations for 2011, before the rapid proliferation of 

HSAs.8 To impute a similar number of tax units with individual HSA contributions in the health module, as in the 

aged OTA table, we first estimate probit models of the probability of tax units having contributions and OLS 

regressions of contribution amounts among units with contributions in the base tax model file.  We then use the 

coefficients from the probit models and scaling factors to assign additional units with contributions to each 

income group and use coefficients from the OLS regressions to impute contribution amounts for the newly 

assigned contributors.   Finally, to match target contribution amounts we scale contribution levels for each 

income group. Table 3 compares the original OTA tabulation of individual HSA contributions with the aged 

targets and the final imputed contributions in the TPC tax model database. 

Imputed Desired HSA and MFSA Contributions for Tax Units Constrained by Contribution Limits  

In order to analyze proposals that increase HSA and MFSA contribution limits we impute desired additional 

contributions for tax units constrained by the limits.  Because there is no publicly available micro-data file on 

employer HSA and MFSA contributions, we cannot estimate censored regressions to impute the desired 

contributions.  For tax units with constrained HSA contributions, we assume the additional desired contribution 

is a random fraction of the contribution limit with a mean that increases with income level. We scale desired 

contributions such that revenue estimates of doubling HSA contribution limits results in the same revenue loss 

as estimated by the Joint Committee on Taxation (JCT 2017).  Since the initial imputation of MFSA 

contributions were simple averages, we add a random error term to imputed contributions and choose its 

variance such that the tax model’s estimate of repealing MFSA contribution limits results in the same revenue 

loss as estimated by JCT (JCT 2017). 
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CALIBRATION OF HEALTH MODULE  

We adjust the health imputations such that tax model estimates of several key items align with estimates from 

JCT and the Congressional Budget Office (CBO).  We adjust employer-provided health benefits so that tax 

model estimates are consistent with JCT estimates of income tax expenditures for employer contributions to 

health insurance and CBO estimates of what the revenue gain would have been from the recently repealed 

excise tax on high cost health plans or “Cadillac” tax (JCT 2018 and CBO 2019).910 We adjust non-group 

premiums so that tax model estimates of the premium tax credit match CBO projections (CBO 2019). 

DISTRIBUTION OF EMPLOYER-PROVIDED HEALTH BENEFITS 

Table 4 shows the final distribution of imputed employer-provided health benefits in the tax model in 2020 by 

income quintile.  Nearly half of tax units have employer contributions for ESI and the average amount for those 

with contributions is nearly $11,000.11 Over a third of tax units have employer contributions for other health 

benefits, including dental and vision insurance, HSAs, HRAs, and MFSAs.  Average contributions for these 

benefits among those with contributions is over $1,800.  Both the percent of tax units with contributions and 

the average contribution amounts increase with income.12  However, contributions as a percentage of income, 

increase with income up to the middle-income quintile and then decline as income rises at higher income levels. 
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MARGINAL TAX BENEFIT OF ADDITIONAL CONTRIBUTIONS TO EMPLOYER-

PROVIDED HEALTH BENEFITS 

Employer contributions for health benefits are exempt from federal income and payroll taxes. In addition to 

reducing government revenues, this health benefit exclusion reduces the after-tax price of health benefits.  It 

encourages employers to offer health insurance and to offer more generous health plans.  In addition to 

simulating how policy changes after the revenue loss from tax expenditures for employer-provided health 

benefits, the health module can be used to simulate the marginal tax benefit of additional contributions for 

health benefits.  We calculate the marginal tax benefit for a worker by shifting $1,000 of compensation into 

health benefits.  Because taxable wages decline so does income tax and payroll tax liability, decreasing the 

after-tax cost of the additional $1,000 of health benefits.  Table 5 shows the distribution of marginal tax benefits 

of employer contributions to health benefits.  Overall the effective marginal subsidy rate on health benefits is 29 

percent, meaning that each additional dollar of health benefits purchased costs the taxpayer 71 cents.  Since 

the subsidy depends on marginal tax rates it increases with income. For tax units with ESI in the top income 

quintile, the effective subsidy rate for an additional dollar of ESI premiums is 33 percent while the subsidy rate is 

just 14 percent for tax units in the bottom quintile. 
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DEMONSTRATION OF HOW THE REVAMPED HEALTH MODULE CAN BE USED 

To demonstrate how this new module can be used, TPC released the brief, “Reforming Tax Expenditures for 

Health Care,” which examines tax expenditures for health care under current law and analyzes three potential 

reforms.   

https://www.taxpolicycenter.org/publications/reforming-tax-expenditures-health-care-0
https://www.taxpolicycenter.org/publications/reforming-tax-expenditures-health-care-0


 NOTES 
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1 See Ingram et al. (2000), Kum and Masterson (2008), Rohaly, Carasso, and Saleem (2005), and Smith et al. (2002) for further 

descriptions of statistical matching. 

2 Imputed ESI coverage in the tax model is from a statistical match with the Current Population Survey. 

3 MAGI equals AGI plus tax-exempt interest and nontaxable Social Security benefits. 

4 Differences in the underlying data sources result in differences in the income distributions in the two models.  HIPSM is 

based on a household survey, the American Community Survey, while the tax model is primarily based on administrative 

data, the public use file (PUF) produced by the Statistics of Income Division of the Internal Revenue Service.  Individuals 

may report their incomes differently when responding to household surveys than when filing their tax returns.  Survey 

respondents may have difficulty recalling sources of income, round dollar amounts, misunderstand questions, or alter 

responses due to perceived judgement from the interviewer or privacy concerns.  And tax filers may misreport income or 

family structure in order to minimize tax liability (Johnson and Moore 2008).   Additionally, both models use tax filing units 

as the unit of observation but HIPSM, like all survey-based models, must use assumptions to approximate which 

individuals file tax returns together, while the tax model uses data on actual tax units.  For example, a survey-based model 

must decide whether a nuclear family living with other relatives is one larger tax unit or multiple smaller units.  Also, 

survey-based models cannot generally incorporate non-custodial parents claiming dependents living in other households.     

5 Workers participating in section 125 plans can make contributions for health insurance premiums and other benefits on a 

pre-tax basis.   

6 Explanatory variables also include employer-provided benefits from previous equations.  For instance, MFSA offers are 

estimated after HSA and HRA contributions and explanatory variables include ESI premium, industry, firm size, presence 

of HSA, HSA contribution amount, presence of HRA, and HRA contribution amount. 

7 Employer contributions are made through payroll deductions and are excluded from wages for income and payroll tax 

purposes.  Employer contributions include employee contributions through cafeteria plans.  Individual contributions are 

made directly and potentially are deductible on individual income tax returns. 

8 The model’s primary data source is the 2006 public-use file (PUF) produced by the Statistics of Income (SOI) Division of the 

Internal Revenue Service (IRS) aged to match SOI tabulations for tax year 2011.  For more information, see “Brief 

Description of the Tax Model,” Urban-Brookings Tax Policy Center, last updated August 23, 2018, 

https://www.taxpolicycenter.org/resources/brief-description-tax-model. 

9 We do not further adjust contributions to HSA and MFSA which are separately calibrated to match other targets. 

10 The “Cadillac tax” was scheduled to start in 2022 and was repealed at the end of 2019. 

11 Employer contributions include pre-tax employee contributions through cafeteria plans. 

12 Most of the increase in average contributions among contributors across income groups is due to the income classifier 

including the value of employer-provided health benefits and because units in the higher income groups are more likely to 

be married and have family coverage.   

https://www.taxpolicycenter.org/resources/brief-description-tax-model
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