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SECTION 1: INTRODUCTION
AND SUMMARY

Changes in tax policy can influence economic
incentives for households to work and save and for
businesses to invest. Subsequent changes in employ-
ment, investment, and incomes can affect federal tax
revenues. Dynamic analyses capturing such interac-
tions between taxes and the economy are facilitated
by integrating macroeconomic models of the econ-
omy and microsimulation models of taxation. An
important part of that integration is calibrating both
models to the same “baseline” forecast.

In this paper, we describe a process for calibrating
a macroeconomic model of the U.S. economy and a
microsimulation model of the federal individual
income tax to the Congressional Budget Offices
(CBO%) January 2006 baseline projections. The
microsimulation model is based on the Public Use
Tax File produced by the Statistics of Income (SOI)
Division of the Internal Revenue Service (IRS). The
macroeconomic model, Global Insights U.S. Macro-
economic Model, is based on Bureau of Economic
Analysis (BEA) national income and product
accounts (NIPA) data.! Once calibrated to the same
official baseline, the two models can be used jointly
to simulate the economic and budgetary effects of
changes in tax policies. Direct comparisons can then

be made between dynamic estimates from the mac-
roeconomic model and conventional estimates from
the microsimulation model.

The Congressional Budget Office (CBO) pro-
duces biannual baseline projections of the U.S.
economy and the federal budget (generally in Jan-
uary and August of each year). Those projections
embody the rules and conventions governing a cur-
rent-services federal budget. They project gross
domestic product (GDP), prices, personal and cor-
porate incomes, and federal receipts, expenditures,
and net saving, among other economic and budget-
ary variables over 10 years assuming current-law
tax (and non-tax) policies and the continuation of
current levels of spending.

CBO’s 10-year baseline projections serve as Con-
gress’s official starting point for gauging the budget-
ary effects of proposed changes in taxes and
spending. For example, the Joint Committee on
Taxation (JCT) estimates the conventional revenue
effects of tax proposals using CBO’s economic and
budgetary projections as a baseline. JCTs conven-
tional revenue estimates may include some micro-
economic behavioral effects of a change in tax
policy. Thus, they may take into account shifts in
the timing of transactions and income recogni-
tion.” But they generally exclude the economy-

1. The methodologies, assumptions, conclusions, and opinions presented here have not been endorsed by and do not neces-
sarily reflect the views of the owners of the Global Insight model or their employees. Fortune 500 companies and numerous
government agencies use Global Insight’s short-term U.S. Macroeconomic Model to forecast how changes in the economy
and in public policy are likely to affect major economic indicators. The Global Insight model is calibrated to, and used to
forecast, national income and product accounts (NIPA) economic and budgetary data. CBO’s baseline projections include
short-term forecasts and medium-term projections of largely the same economic and budgetary variables.
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wide macroeconomic effects of changes in tax pol-
icy on federal receipts. Similarly, CBO uses its own
economic and budgetary projections as a baseline
when generating conventional estimates of the
budgetary effects of spending proposals.

Simulation models meant to generate compara-
ble “dynamic” estimates of the economic and bud-
getary effects of federal tax and spending proposals
should also be calibrated to CBO’s baseline projec-
tions. Dynamic estimates include the effects of
changes in labor force participation, investment,
and interest rates on federal tax policies. They can
differ, sometimes significantly, from conventional
revenue estimates. Dynamic estimates that are not
made relative to the CBO baseline can provide a
broad-brush analysis of a proposed tax policy’s eco-
nomic and budgetary effects. But they cannot be
used as a dynamic alternative to a conventional
estimate of the proposed policy’s effects. At best,
they can serve as a vehicle for ranking the relative
strengths and weaknesses of alternative proposals.’

We calibrate two models to CBO% baseline eco-
nomic and budgetary projections. We typically use
both models to evaluate proposed changes in tax
policy. The first model is the Global Insight (GI)
short-term U.S. Macroeconomic Model. The second
is a proprietary microsimulation model of individual
income tax returns developed by analysts at The
Heritage Foundation’s Center for Data Analysis.

A CBO-like baseline forecast is constructed
using the Global Insight model and the details that
CBO provides about its economic and budgetary
projections. Using the GI model, we infer the
implications of CBO’ current-law assumptions for
key macroeconomic variables, including personal
consumption, investment, employment, and the
components of NIPA personal income. In combina-
tion with SOI data, the microsimulation model uses
the final CBO-like baseline forecast and estimated
relationships between NIPA personal income and
personal income reported to the IRS to project the
characteristics of individual income tax records.
The result is an integrated calibration of macroeco-
nomic and microsimulation models that can be
used for policy simulations.

The paper proceeds as follows. Section 2 gives
key facts about CBO% baseline economic and bud-
getary projections. We focus on CBO’ current-law
assumptions and the variables CBO publishes, and
we use, in calibrating to CBO’s baseline projections.
Section 3 discusses our general approach to cali-
brating the GI and microsimulation models to
CBOs% published projections. Section 4 concludes
by examining the implications of using the cali-
brated macroeconomic and microsimulation mod-
els for tax policy analysis. A separate appendix
considers the implications of CBO’s baseline pro-
jections for key measures of macroeconomic activ-
ity and incomes.

SECTION 2: AN OVERVIEW OF
CBO’S BASELINE PROJECTIONS

CBOs5 biannual baseline projections play a dual
policy role. They inform policymakers about the
implications of current fiscal policies for federal
budgetary aggregates, and they provide a common
baseline for scoring the budgetary effects of pro-
posed changes in taxes and spending. As a result,
CBO% economic and budgetary projections are
unique when compared with other—particularly
commercial—forecasts. Specifically, they embody
current law, and they explicitly assess the impact of
current-law policies (fiscal and non-fiscal) on key
indicators of economic activity.

CBO’s Current-Policy Assumptions

A set of detailed rules govern the process by which
CBO5 economic and budgetary projections embody
current law and policy. The Balanced Budget and
Emergency Deficit Control Act of 1985 and various
other conventions for a federal baseline require CBO
to produce a very specific kind of forecast.* CBO%
baseline budgetary projections—and, hence, the
CBO-like forecast we construct to replicate them—
cannot anticipate changes in current law. Rather, they
must assume that future taxes, spending, and other
(non-fiscal) policy measures evolve as stipulated by
previously enacted legislation.

This means that CBO’s 10-year revenue projec-
tions assume no change in tax provisions or tax
rates unless such a change is already included in

2. For additional details, see Joint Committee on Taxation, “Overview of Revenue Estimating Procedures and Methodologies
Used by the Staff of the Joint Committee on Taxation,” JCX-1-05, February 2, 2005, pp. 18-19, at www.house.gov/jct/x-1-

05.pdf (July 31, 2006).

3. Even these rankings will be problematic if they are sensitive to assumptions in the baseline that are contrary to current

economic conditions.
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current law. Thus, CBO% January 2006 baseline
revenue projections assume the 2008 expiration
(or “sunset”) of the preferential capital gains and
dividend tax rates enacted under the Jobs and
Growth Tax Reliel Reconciliation Act (JGTRRA)’
and the 2010 expiration of tax relief provisions
enacted under the Economic Growth and Tax Relief
Reconciliation Act (EGTRRA).® Similarly, despite
widespread discussion of the issue, CBO’ revenue
projections do not include any changes to the alter-
native minimum tax (AMT). Private sector forecasts
typically anticipate some change in the current law
governing the AMT—if only because without some
adjustment a growing number of taxpayers will see
their tax burdens increase as a result of the AMT.

CBO’s budgetary projections also exclude
changes in federal spending not already set by cur-
rent policies. Thus, CBO uses current-law eligibil-
ity and benefits criteria to project mandatory
spending on entitlement programs like Social
Security, Medicare, and Medicaid over the 10-year

budget period.” Current law in the form of appro-
priations bills does not dictate a path for discretion-
ary spending and supplemental budget authority
beyond the current budget year.® However, the Bal-
anced Budget and Emergency Deficit Control Act of
1985 requires that CBO assume that both discre-
tionary spending and supplemental appropriations
in the most recent year’s budget authority continue
in each subsequent year of CBO'’s 10-year budget-
ary baseline.” In that baseline, projected current-
services outlays keep pace with projected current-
services budget authority. Both projected budget
authority and outlays rise because CBO adjusts
budget authority to offset projected inflation and
cost-of-living adjustments.

CBO assesses the impact of GDP, prices, interest
rates, incomes, and other economic variables on
current-law revenues and spending over a 10-year
period. CBO’s baseline economic projections con-
sist of two conceptually and analytically distinct
components—a two-year (short-term) forecast of

4. See Congressional Budget Office, The Budget and Economic Outlook: Fiscal Years 2007 to 2016, January 2006, at
www.cbo.gov/ftpdocs/70xx/doc7027/01-26-BudgetOutlook.pdf (May 1, 2006) and previous releases of CBO’s The Budget
and Economic Outlook for additional details on CBO’ procedures for projecting federal revenues and spending beyond
one year under current-law assumptions. See Christopher Williams, “What Is a Current-Law Economic Baseline?”
Congressional Budget Office Economic and Budget Issue Brief, June 2, 2005, at www.cbo.gov/ftpdocs/64xx/doc6403/
EconomicBaseline.pdf (August 7, 2006) for a summary of the rules governing CBO’ current-law federal budget baseline.

5. Under JGTRRA, individual long-term net capital gains realizations and qualified dividend income are taxed at preferential
rates. Taxpayers with taxable income in the lowest two tax brackets pay a 5 percent tax rate on capital gains and dividend
income through 2007 and a O percent tax rate on capital gains and dividend income in 2008. Taxpayers with taxable
income in all other tax brackets pay a 15 percent tax rate on capital gains and dividend income through 2008. JGTRRAS
preferential tax rates on capital gains and dividend income were set to expire at the end of calendar year 2008. The Tax
Increase Prevention and Reconciliation Act of 2005 extends JGTRRASs preferential rate structure through the end of 2010.
Taxes on both types of capital income will revert to their pre-JGTRRA levels in 2011. This means that with no further
extensions dividend income will be taxed at ordinary income tax rates, while capital gains realizations will be taxed at a

pre-JGTRRA maximum rates of 10 percent and 20 percent.

6.  Those tax relief provisions in EGTRRA that are expiring in 2010 include the reduction in marginal tax rates on the top
two income tax brackets, the new 10 percent income tax bracket, the $1,000 child tax credit, and the phase-out of the
estate tax. For additional information, see Joint Committee on Taxation, “Summary of Provisions Contained in the Con-
ference Agreement for H.R. 1836, The Economic Growth and Tax Relief Reconciliation Act of 2001,” JCX-50-01, May 26,

2001, at www.house.gov/jct/x-50-01.pdf (June 9, 2000).

7. “Budget period” here refers to the time horizon used either to project baseline, current-law revenues or to estimate the
revenue effects of a change in current law. A 10-year period is standard in the federal budget process.

8.  CBO projects that education, training, and employment; transportation; health research and public health; and income
security (primarily housing and food assistance programs) will account for over half of non-defense discretionary spend-
ing in 2006. See Congressional Budget Office, The Budget and Economic Outlook: Fiscal Years 2007 to 2016, January 2006,
pPp- 65-74, at www.cbo.gov/ftpdocs/70xx/doc7027/01-26-BudgetOutlook.pdf (May 1, 2006).

9.  Supplemental appropriations typically provide budget authority in response to events not anticipated during the regular
budget cycle. Supplemental appropriations in fiscal year 2005 totaled $157 billion. They included $82 billion for defense
and tsunami relief (the 2005 Emergency Supplemental Appropriations Act for Defense, the Global War on Terror, and Tsu-
nami Relief) and $62 billion in response to Hurricanes Katrina and Rita. Section 257 of the Balanced Budget and Emergency
Deficit Control Act of 1985 sets the rules covering CBO’s treatment of discretionary spending and supplemental appropria-
tions in a current-law baseline. See Congressional Budget Office, The Budget and Economic Outlook: Fiscal Years 2007 to 2016,
January 2006, pp. 69-70, at www.cbo.gov/ftpdocs/70xx/doc7027/01-26-BudgetOutlook.pdf (May 1, 2006).

3
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cyclical fluctuations and a separate eight-year
(medium-term) projection of potential output
(GDP).!® This split in the budget period deter-
mines how CBO assesses the economic implica-
tions of current-law fiscal policies.

In the short term, CBO allows the path of GDP to
deviate from that of its underlying potential.!!
CBO gauges the impact of the gap between actual
and potential GDP on a range of economic vari-
ables. Those variables include inflation, interest
rates, employment, personal and corporate
incomes, personal consumption and saving, and
residential and business fixed investment. CBO
also anticipates how monetary policy, exchange
rates, and energy prices as well as recently enacted
changes in current-law policies (fiscal and non-fis-
cal) are likely to affect fluctuations in aggregate
demand. For example, the August update to CBO’s
January 2003 The Budget and Economic Outlook esti-
mated the impact of JGTRRAs partial-expensing
provisions on business fixed investment in 2003
and 2004.'2 1t also discussed the effects of
JGTRRA's accelerated tax cuts on personal saving. >

In the medium term, CBO does not project fluc-
tuations in aggregate demand. Instead, it uses a
growth model to estimate potential GDP and
assumes that any gap between actual GDP and esti-

mated potential GDP remaining at the end of the
short-term forecast closes over the subsequent
eight years.!* Other key economic variables are
similarly assumed to trend toward an estimated
long-run average over the medium term. For exam-
ple, CBO’s projected rate of return on 10-year Trea-
sury notes equals 5.2 percent from 2007, one-year
prior to the start of CBOs medium-term projec-
tions.!> CBO’s projected unemployment rate
attains its long-run natural rate (5.2 percent) only
two years later, in 2009. In contrast, the unemploy-
ment rate in Global Insight’s February 2006 short-
term U.S. Macroeconomic forecast fluctuates
around its long-run natural rate over much of GI’s
10-year forecast horizon.'®

As a result, CBOs medium-term projections are
largely limited to assessing the impacts of current-
law fiscal policies on potential GDP and related
variables, notably potential labor hours and capital.
For example, EGTRRAs expiring provisions and
increasing taxpayer exposure to the AMT are likely
to generate a steady rise in average marginal tax
rates on wages. CBO adjusts potential labor hours
for the anticipated disincentive effects, layering an
estimated decline in the supply of labor hours onto
a baseline projection that reflects long-run trends
in demographics and labor force participation.'’

10. See Christopher Williams, “What is a Current-Law Economic Baseline?” Congressional Budget Office Economic and
Budget Issue Brief, June 2, 2005, at www.cbo.gov/ftpdocs/64xx/doc6403/EconomicBaseline.pdf (August 7, 2006).

11. CBO5 two-year economic forecasting record compares favorably to that of the Blue Chip consensus and the Office of Man-
agement and Budget (OMB). For a recent analysis of CBO’s economic forecasting record, see Christopher Williams, “CBO’s
Economic Forecasting Record: An Evaluation of the Economic Forecasts CBO Made from January 1976 through January
2003,” October 2005, at www.cho.gov/ftpdocs/68xx/doc6812/10-25-EconomicForecastingRecord.pdf (August 7, 2006).

12. See Congressional Budget Office, The Budget and Economic Outlook: An Update, August 2003, pp. 38-41, atwww.cbo.gov/

ftpdocs/44xx/doc4493/08-26-Report.pdf (May 1, 2006).

13. See Congressional Budget Office, The Budget and Economic Outlook: An Update, August 2003, pp. 25-26 and pp. 29-36, at
www.cbo.gov/ftpdocs/44xx/doc4493/08-26-Report.pdf (May 1, 2006).

14. CBO’s growth model is an enhanced version of the model developed by Robert Solow. For additional details, see Robert
Arnold, “A Summary of Alternative Methods for Estimating Potential GDP,” Congressional Budget Office Background
Paper, March 2004, at www.cho.gov/ftpdocs/51xx/doc5191/03-16-GDPpdf (May 1, 2006) and Robert Arnold, “CBO’s
Methods for Estimating Potential Output: An Update,” A Congressional Budget Office Paper, August 2001, at
www.cbo.gov/ftpdocs/30xx/doc3020/Potential Output.pdf (June 11 2006).

15. See Congressional Budget Office, The Budget and Economic Outlook: Fiscal Years 2007 to 2016, January 2006, Table E-1,
p. 136, at www.cbo.gov/ftpdocs/70xx/doc7027/01-26-BudgetOutlook.pdf (May 1, 2006).

16. Throughout this paper, we compare CBO’ baseline economic and budgetary projections to Global Insight’s (standard)

17.

February 2006 short-term U.S. Macroeconomic forecast. This is because the latter is used as a starting point (control fore-
cast) in constructing a CBO-like forecast from the Global Insight model. See Global Insight, “U.S. Economic Outlook,”
February 2006, p. 5, at http://myinsight.globalinsight.com/servlet/cats?page Content=fileList&service]D=1784&typel D=
Pé&resourcelD=4477&archive=1 or http://myinsight.globalinsight.com/servlet/cats?page Content=downloadFile&file=106453.pdf
(August 7, 2006). A subscription is required to download Global Insight’s February 2006 U.S. Economic Outlook.

See David Brauer, “CBO’ Projections of the Labor Force,” Congressional Budget Office, September 2004, at www.cbo.gov/
ftpdocs/58xx/doc5803/09-15-LaborForce.pdf (August 7, 2000).

4



THE HERITAGE CENTER FOR DATA ANALYSIS

CBO also estimates the potential effects of rising
federal deficits and debt on the capital stock. It
includes some “crowding out” of private invest-
ment into its growth model, using projections of
net foreign investment to gauge the extent to which
increased capital inflows from abroad are likely to
offset declines in national saving and domestic pri-
vate investment. '®

Federal Policy Assumptions Found
in Other Macroeconomic Forecasts

Unlike CBO, other forecasters—particularly com-
mercial forecasters—are not restricted by the rules
and conventions governing a federal baseline. They
can therefore build into their forecasts expected
changes in taxes and spending that are inconsistent
with a current-law baseline. They can also anticipate
changes in other, non-fiscal current-law policies.
Those expectations about future fiscal and non-fiscal
policies can dramatically impact projected values of
key economic and budgetary aggregates.

For example, GI’s February 2006 U.S. Macroeco-
nomic forecast assumes a partial extension of expir-
ing tax relief provisions originally enacted under
EGTRRA and JGTRRA. As a result, GI projects a far
more gradual increase than does CBO in NIPA per-
sonal income tax revenues as a share of GDP (see
Figure 1A). Unsurprisingly, GI also projects higher
levels of NIPA personal disposable income as a share
of GDP—particularly after 2010 (see Figure 1B).

Commercial forecasts can also include expected
changes in federal spending that are inconsistent
with a current-services budget.'® Both CBO% base-
line budgetary projections and GI’s February 2006
U.S. Macroeconomic forecast allow for growth in

federal defense spending over the next 10 years.
However, GI consistently projects higher levels of
defense spending as a share of GDP (see Figure 2).

Initial differences between CBO’ and GI’s projec-
tions of defense spending seem in part explained by
different assumptions about the rate of spending.
Federal defense spending fell in the fourth quarter of
2005, after expanding at a double-digit rate in the
third quarter of the same year.2" It followed a similar
pattern in the final two quarters of 2004 before
bouncing back strongly in the first quarter of 2005.
GI largely attributes both third-to-fourth quarter
declines to delays in the passage of the current fiscal
years’ defense appropriations bill.?! Using history as
a guide, it assumes a strong rebound in defense
spending in the first half of 2006. Such a strong
rebound in federal defense spendin% is not as appar-
ent in CBO’s budgetary projections.”

After 2006, CBO projects current fiscal-year
defense spending forward at the rate of inflation. GI
is not restricted by such current-services budget
requirements. Thus, through 2010, GI's standard
forecast includes additional supplemental appro-
priations for Iraq and Afghanistan. From 2011 to
2016, it includes a slightly higher deflator for mili-
tary wages and salaries. The result is a persistent
gap between CBO and GI projections of NIPA fed-
eral defense spending.?’

Finally, commercial forecasts can anticipate
changes in other (non-fiscal) current-law policies.
The Pension Funding Equity Act of 2004 (PFEA)
expired at the end of 2005. PFEA temporarily low-
ered firms’ required contributions to defined-bene-
fit (DB) pension plans. It did so by setting the
maximum applicable discount rate used to calcu-

18.

19.

20.

21.
22.

23.

See Christopher Williams, “What Is a Current-Law Economic Baseline?” Congressional Budget Office Economic and Bud-
get Issue Brief, June 2, 2005, at www.cbo.gov/ftpdocs/64xx/doc6403/EconomicBaseline.pdf (August 7, 2006). See also Robert
Dennis et al., “Macroeconomic Analysis of a 10-Percent Cut in Income Tax Rates,” Congressional Budget Office Technical
Paper Series, 2004-07, May 2004, pp. 8-9, at www.cbo.gov/ftpdocs/54xx/doc5485/2004-07 .pdf (August 7, 2006).

See Global Insight, “U.S. Economic Outlook,” February 2006, pp. 53-59, at http://myinsight.globalinsight.com/servlet/
cats?pageContent=fileList&servicelD=1784&typel D=P&resource]D=4477&archive=1 or hitp://myinsight.globalinsight.com/
servlet/cats?pageContent=downloadFile&file=106453.pdf (August 7, 2006). A subscription is required to download Global
Insight’s February 2006 U.S. Economic Outlook.

Specifically, NIPA federal defense spending declined at an annual rate of 12.7 percent in the fourth quarter of 2005 after
expanding at an annual rate of almost 13.9 percent in the third quarter of the same year.

Congress did not approve the fiscal year 2006 defense spending appropriations bill until December 21, 2005.

In fact, CBO expects federal military purchase to slow under current law in 2007. See Congressional Budget Office,
The Budget and Economic Outlook: Fiscal Years 2007 to 2016, January 2006, p. 37, at www.cbo.gov/ftpdocs/70xx/doc7027/
01-26-BudgetOutlook.pdf (May 1, 2006).

Brian Bethune, Director of Financial Economics in Global Insight’s U.S. Macroeconomics Group, provided information
on GI5 baseline assumptions for federal defense spending.

5
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late the present value of DB pension liabilities
above the rate required by the Employment Retire-
ment Income Security Act of 1974 (ERISA). In gen-
eral, the higher the applicable discount rate, the
lower the present value of pension liabilities and
the lower required DB pension contributions.?*

GI's February 2006 U.S. Macroeconomic forecast
assumes a change in current law that extends PFEAs
higher discounting through 2006. CBO’% basehne
economic and budgetary projections do not.?> As a
result, GI makes no specific adjustments to corpo-
rate (book) profits or to the corporate income tax
base to reflect a jump in DB contributions. CBO
includes such adjustments, dramatically lowering
projected corporate profits as a share of GDP relative
to the GI forecast (see Figure 3).

Limitations of Using CBO’s
Published Baseline Projections

We calibrate a commercial macroeconomic model
of the U.S. economy and a proprietary microsimula-
tion model of individual income tax returns to CBO’
baseline projections. The challenges faced in calibrat-
ing the two models differ. However, for both models,
a common factor complicates our work. CBO pub-
lishes only a small subset of the economic and bud-
getary variables making up its baseline projections
(see Table 1). This limits the number of variables
available as guides in adjusting the two models to
reflect CBO’ current-law assumptions.

Calibrating the Global Insight Model. We develop
our CBO-like baseline forecast using GIs February
2006 U.S. Macroeconomlc forecast as a starting
point (or control) GIs U.S. Macroeconomic fore-
casts typically include expected changes in fiscal and
non-fiscal policies. The calibration procedure in part
involves iteratively adjusting the control forecast to
remove the effects of those expectations so that our
CBO-like forecast is consistent with current law.

Adjusting the control forecast to match CBO’s
baseline budgetary projections is relatively straight-
forward. CBO publishes all but a handful of needed
NIPA federal revenue and spending projections. It
also provides a detailed crosswalk between its NIPA
federal budget numbers and its projections of uni-
fied (bud7get) federal revenues and unified federal
outlays.”

However, CBO does not publish its projections
of a number of key macroeconomic and income
variables. Those variables include the components
of GDP, NIPA taxable personal income (with the
exception of wage and salary income), and national
saving (with the exceptlon of NIPA net federal gov-
ernment saving).?® They also include a number of
miscellaneous items describing critical assump-
tions (policy and otherwise) underlying CBO’s two-
year forecast and medium-term projections.

For example, CBO does not typically describe in
great detail its projections of the trade-weighted

24.

25.

26.

27.

28.

For 2006, CBO put the applicable ERISA discount rate at 5.15 percent and DB contributions at $185 billion. Had PFEA
been extended, a maximum applicable discount rate of 5.75 percent would have applied under CBO’ baseline projec-
tions. At that higher discount rate, DB contributions would have totaled only $135 billion. For additional details, see
Congressional Budget Office, The Budget and Economic Outlook: Fiscal Years 2007 to 2016, January 2006, Box 2-2, pp. 34—
35, at www.cbo.gov/ftpdocs/70xx/doc7027/01-26-BudgetOutlook.pdf (May 1, 2006).

Brian Bethune, Director of Financial Economics in Global Insight’s U.S. Macroeconomics Group, provided information
on the extent to which GI’s projections of corporate (book) profits reflect PFEAs expiration.

GI's February 2006 U.S. Macroeconomic forecast is used as the control because it was prepared over roughly the same
time period as CBO’ January 2006 baseline projections. Using a control forecast prepared over roughly the same time
period is particularly important if the BEA revises the NIPA data. For CBO’ January 2006 baseline projections, either GI's
December 2005 forecast or its January 2006 forecast might have made a better choice for the control. However, we
selected the February 2006 forecast because it was the first to include 2016 in the 10-year forecast horizon.

CBO provides a single crosswalk table summarizing the coverage, netting, and timing differences between total unified
federal budget aggregates (revenues, outlays, and surpluses) and total NIPA federal budget aggregates (receipts, expendi-
tures, and net government saving). The structure of that crosswalk table is similar to Tables 4 and 5 in Benjamin A. Man-
del and Mary L. Roy, “Federal Budget Estimates for Fiscal Year 2007,” Survey of Current Business, March 2006, pp. 12-22,
at www.bea.gov/bea/ARTICLES/2006/03March/0306_Budget.pdf (June 10, 2006). See Congressional Budget Office, The Bud-
get and Economic Outlook: Fiscal Years 2007 to 2016, January 2006, Appendix D, pp. 125-134, at www.cbo.gov/ftpdocs/70xx/
doc7027/01-26-BudgetOutlook.pdf (May 1, 2006). See also Frank Russek, “The Treatment of Federal Receipts and Expendi-
tures in the National Income and Product Accounts,” A CBO Report, Congressional Budget Office, September 2005, at
www.cbo.gov/ftpdocs/66xx/doc6625/09-02-NIPAs.pdf (May 4, 2000).

NIPA taxable personal income is sum of NIPA wage and salary income, personal interest income, personal rental income,
personal dividend income, and proprietors’ income (farm and nonfarm).
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U.S. dollar exchange rate, the price of oil, and the
federal funds rate. Rather, the economic outlook
chapter of The Budget and Economic Outlook indi-
cates CBO's expectations for their levels or move-
ments in the short term.?? When calibrating the GI
model to CBO’s baseline economic projections, we
use such statements as guides in adjusting (if nec-
essary) GI's projections of equivalent variables.

Thus, in August 2005, CBO indicated that it
expected oil prices to stop rising—but not to
“retreat” to pre-2004 levels—during 2005 and
2006.%° In January 2006, CBO again indicated that
it expected oil prices to stabilize in 2006.°1 We
adjusted a weighted average price of imported
crude in the GI model appropriately. Similarly, in
August 2005, CBO anticipated that the Federal
Reserve would continue to raise the target for the
federal funds rate until it reached a neutral rate.
CBO observed that the consensus of financial mar-
ket participants was consistent with a neutral rate
ranging between 4 and 5 percent.>? In January
2006, CBO reconfirmed its outlook for monetary
policy, specifying that the consensus of financial
market participants put the expected federal funds
target rate at 4.75 percent by mid-2006.%>

More significantly, CBO does not typically pro-
vide sufficient detail to establish how it adjusts a
number of key macroeconomic and income vari-
ables to reflect current law. Figures 4 and 5 reorga-
nize NIPA data as a series of income and
expenditure flows among institutional sectors of
the economy (households, firms, government, rest
of the world, etc.).>* Moving across the columns
gives an accounting of income flows among the

sectors. Moving down the rows gives an accounting
of expenditure flows.

Figure 4 broadly summarizes the level of detail
we require for calibration of the microsimulation
model and for policy analysis. For example, cali-
brating the microsimulation model to CBO’ base-
line budgetary projections of individual income tax
receipts requires projections of the individual com-
ponents of NIPA personal income.>” Calculating
the federal corporate income tax requires projec-
tions of both corporate profits and the corporate
income tax base. Finally, doing dynamic analyses of
fiscal policy requires the ability to quantify the
effect of changes in taxes and spending on the com-
ponents of GDP and personal income.

The Global Insight model, once calibrated to
CBO’s published baseline projections, provides this
level of detail. A forecasting model like Global
Insight provides unique advantages to analysts
constructing a CBO-like baseline forecast. This is
because it includes enough structural detail to fill
in the blanks left by CBO. Figure 5 highlights the
extent of those blanks. It shows the same reorgani-
zation of NIPA income and expenditure flows as
Figure 4, but with identifiers only in the cells for
which CBO publishes its baseline economic projec-
tions. We use the GI model to help us infer consis-
tent approximations of CBO’ projections of the
missing income and expenditure flows (see Appen-
dix A for additional details).

CBO’s current-law assumptions complicate our
efforts to infer those projections using the GI
model. For example, the control forecast implicitly
assumes some extension of EGTRRAS expiring pro-

29. The exception is CBO% estimate for the natural rate of unemployment, which also equals CBO’s medium-term projection
of the unemployment rate. In January 2006, CBO put the natural rate of unemployment at 5.2 percent. See Congres-
sional Budget Office, The Budget and Economic Outlook: Fiscal Years 2007 to 2016, January 2006, Chapter 2, p. 43, at
www.cbo.gov/ftpdocs/70xx/doc7027/01-26-BudgetOutlook.pdf (May 1, 2006).

30. See Congressional Budget Office, The Budget and Economic Outlook: An Update, August 2005, Chapter 2, pp. 37-41, at
www.cbo.gov/ftpdocs/66xx/doc6609/08-15-OutlookUpdate.pdf (May 5, 2000).

31. See Congressional Budget Office, The Budget and Economic Outlook: Fiscal Years 2007 to 2016, January 2006, Chapter 2, p.
39, at www.cbo.gov/ftpdocs/70xx/doc7027/01-26-BudgetOutlook.pdf (May 1, 2006).

32. See Congressional Budget Office, The Budget and Economic Outlook: An Update, August 2005, Chapter 2, pp. 36, at
www.cbo.gov/ftpdocs/66xx/doc6609/08-15-OutlookUpdate.pdf (May 5, 2006).

33. See Congressional Budget Office, The Budget and Economic Outlook: Fiscal Years 2007 to 2016, January 2006, Chapter 2, p.
41, at www.cbo.gov/ftpdocs/70xx/doc7027/01-26-BudgetOutlook.pdf (May 1, 2006).

34. Specifically, Figures 4 and 5 reorganize NIPA data into a simple social accounting framework. Although generally used most
extensively in input-output analysis and computable general equilibrium modeling, a social accounting framework under-

lies all systems of national accounts. See United Nations, System of National Accounts 1993 (New York: United Nations,
1993), Chapter XX (“Social Accounting Matrices”), at http://unstats.un.org/unsd/snal993/toctop.asp?L1=20 (May 7, 2000).

35. The microsimulation model also requires targets for types of individual income that are not included in NIPA personal income.
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visions after 2010. It therefore includes levels of
personal consumption and saving that are higher
than those projected by CBO. The calibration pro-
cedure involves iteratively lowering the projected
rate of growth in personal consumption implied by
the control forecast so that the projected personal
saving rate is not unreasonable. Unfortunately,
CBO typically provides little or no detail on how it
adjusts consumption and saving to reflect
EGTRRAs sunset. As a result, we have only per-
sonal judgment and historical data to rely upon
when determining an appropriate current-law level
for the personal saving rate.

Similarly, CBO typically publishes only its pro-
jections of NIPA taxable personal income and wage
and salary income.>® Calibration requires allocat-
ing the difference between the two among personal
dividend income, personal interest income, per-
sonal rental income, and proprietors’ income (farm
and non-farm). We can use information from the
control forecast to do this. However, the control
forecast implicitly assumes some extension of
JGTRRASs preferential tax rates on dividend income.
And CBO typically provides little or no additional
detail to use in deriving an allocation that would be
more consistent with current-law assumptions.

Calibrating the Microsimulation Model. The pri-
mary challenge we face in calibrating the microsim-
ulation model to CBO’s baseline projections is a bit
different. The inputs into the calibration procedure
for the microsimulation model already reflect cur-
rent law. For example, we use a number of eco-
nomic variables from the CBO-like forecast. We
also use many of the federal revenue projections
published in the revenue outlook chapter of CBO’s
The Budget and Economic Outlook.

However, economic inputs from the CBO-like
forecast provide only a starting point. This is
because they are expressed as NIPA values and not
as amounts reported on tax returns. The microsim-
ulation model simulates the effects of tax law
changes on a representative sample of over
100,000 federal individual income tax returns
based on the characteristics of the individuals and

families associated with those returns. A crosswalk
is therefore needed to reconcile the definitional and
timing differences between NIPA personal income,
the amount of income reported on income tax
returns, and supplementary information obtained
from the Current Population Survey (CPS). Non-
NIPA components of individual income such as
capital gains, pensions, annuities, and individual
retirement accounts must also be added. Data for
tax return filers and non-filers must then be extrap-
olated (“aged”) over the 10-year budget period.

As a result, a key part of our calibration proce-
dure involves deriving detailed targets for the
amount of tax-related income, the distribution of
tax-related income, and the demographic charac-
teristics of the U.S. population. These targets are
then used to adjust data on records in the micro-
simulation model so that those records are in aggre-
gate consistent with CBO’s baseline economic and
budgetary projections. Such information is not typ-
ically published by CBO and cannot generally be
obtained directly from CBO or other sources. The
exceptions are demographic projections, which are
available from the Census Bureau, and projections
of total individual capital gains realizations, which
CBO publishes every January in The Budget and
Economic Outlook.>’

SECTION 3: CALIBRATING MACRO-
ECONOMIC AND MICROSIMULATION
MODELS TO CBO’S BASELINE
PROJECTIONS

Calibration to CBO% baseline projections begins
with the macroeconomic model. We first calibrate
the Global Insight model to CBO’s published eco-
nomic projections and NIPA federal revenue and
spending projections. We refer to output from the
calibrated GI model as the final CBO-like forecast.
The final CBO-like baseline forecast not only repli-
cates the published details of CBO%s current-law
baseline but also includes projections of key mac-
roeconomic and income variables excluded from
them (see Appendix A for additional details).

We then calibrate the microsimulation model to
CBO’s baseline projections. In doing so, we use data

36. For its August 2006 economic and budgetary projections, CBO published a separate background paper discussing how it
forecasts the components of gross domestic income. This is the first time CBO has published details about its methodol-
ogy for forecasting NIPA income variables. See Angelo Mascaro, “How CBO Forecasts Income,” Congressional Budget
Office Background Paper, August 2006, at www.cbo.gov/ftpdocs/75xx/doc7507/08-25-Income.pdf (August 29, 2000).

37. See Congressional Budget Office, The Budget and Economic Outlook: Fiscal Years 2007 to 2016, January 2006, Table 4-4, p.
92, at www.cbo.gov/ftpdocs/70xx/doc7027/01-26-BudgetOutlook.pdf (May 1, 2000).
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from the SOI and the Census Bureau as well as eco-
nomic variables from the final CBO-like forecast.
Those economic variables include nominal GDP,
corporate profits, the consumer price index (CPI) for
all urban consumers, the components of NIPA tax-
able personal income, NIPA transfer payments to
persons (federal as well as state and local), and NIPA
state and local tax revenues. The calibrated micro-
simulation model that results approximates CBO’
baseline projections of key economic and income
variables and individual income tax revenues.

Calibrating the Global Insight
Macroeconomic Model

Calibrating the Global Insight model to CBO%
current-law baseline involves iteratively adjusting
the control forecast so that, when solved, the Glo-
bal Insight model endogenously reproduces all
projections of economic and budgetary variables
published by CBO.?® This is a multi-step process.
In each step, we replace variables in the GI model
with CBO% projections. We then solve the Gl
model so that those variables that have not been
targeted adjust. In essence, we are using economet-
rically estimated relationships and accounting
identities within the GI model to create a forecast
that is consistent with what we know about CBO’s
baseline economic and budgetary projections.

Step 1. We first set key economic assumptions
and price levels. This process involves setting the
price of oil and the trade-weighted U.S. dollar
exchange rate so that they are consistent with
what we know about CBO’% baseline economic
assumptions. It also involves setting some policy
variables such as the statutory corporate income
tax rate and the federal social insurance tax rate
so that they are consistent with CBO’s baseline
revenue projections. Finally, it requires that we
impose CBO’s projections of certain key economic
variables. Those variables include the unemploy-
ment rate, the 3-month Treasury bill rate, and the
10-year Treasury note rate.

The 3-month Treasury bill rate is also used to set
the federal funds rate. The GI control forecast
includes a projection of the federal funds rate that

differs from what CBO describes as the consensus
of financial market participants. We correct for this
by imposing a target for the federal funds rate that
is broadly consistent with not only CBO’ descrip-
tion of financial market consensus but also CBO’s
projection of the 3-month Treasury bill rate. We
obtain this target by first calculating the spread in
the control forecast between the 3-month Treasury
bill rate and the federal funds rate. We then apply
this spread, with some adjustments, to CBO’s pro-
jection of the 3-month Treasury bill rate.

We complete the first step by setting price levels
for all components of GDP. CBO publishes 10-year
projections of year-over-year percentage changes
in an aggregate GDP price index. We use this
along with information about the components of
the GDP price deflator contained in the GI control
forecast to set all underlying GDP price indices so
that they are consistent with CBO’ projection of
GDP inflation.

Setting price levels early in the calibration proce-
dure is critical. This is because many exogenous
federal outlays variables in the Global Insight
model are in real (inflation-adjusted) terms. We
therefore require a price level variable to convert
CBO’s nominal baseline budgetary projections for
those variables into consistent real targets.

Step 2. In the second step, we set federal spend-
ing (outlays) net of federal interest payments.
Federal spending broadly includes federal con-
sumption spending, federal transfer payments,
and other spending items in the federal govern-
ment’s budget.

CBO publishes its projections for most—but not
all—of the Global Insight models NIPA federal
spending variables. For example, the federal gov-
ernment’s budget includes federal social benefits to
the rest of the world and federal subsidies. CBO
publishes its projections of both aggregates. We
replace GIs projections of these variables with
CBOs5 published NIPA projections. Similarly, CBO
publishes its projection of federal net investment. 0
We combine this with CBO’ baseline projections of
NIPA defense and non-defense consumption of

38. Global Insight provided a detailed outline of a methodology for calibrating the GI model to CBO’s baseline projections.
We created a series of AREMOS programs based on that outline, making adjustments and additions to GI’s basic method-
ology where appropriate. AREMOS is Global Insight’s proprietary econometric analysis and modeling software.

39. Unless otherwise indicated, projections of all federal outlay variables are taken from Table D-1 and Table D-2 in Appen-
dix D of Congressional Budget Office, The Budget and Economic Outlook: Fiscal Years 2007 to 2016, January 20006, pp. 128-
129, 133, at www.cbo.gov/ftpdocs/70xx/doc7027/01-26-BudgetOutlook.pdf (May 1, 2006).
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fixed capital to obtain a NIPA target for federal
gross investment.

However, CBO does not provide baseline projec-
tions for all NIPA federal spending variables. In
some instances, we rely upon the GI control fore-
cast to obtain needed targets. For example, federal
consumption spending includes both defense and
non-defense “other” purchases of goods and ser-
vices and wages and salaries for personnel. CBO
only publishes its projection of the sum of the two
(labeled defense and non-defense “consumption”).
In the absence of any additional information from
CBO, we set “other” federal purchases of goods and
services equal to the difference between CBO’s pro-
jections of defense and non-defense “consumption”
and GIs projections of defense and non-defense
outlays for personnel.

In other instances, we derive needed targets from
CBO’ published projections of budget (unified)
federal outlays. Federal transfer payments include
both social benefits to persons and grants-in-aid to
state and local governments. CBO publishes its
NIPA projection of grants-in-aid to state and local
governments. However, it publishes only budget
projections of federal spending on Social Security,
Medicare, and Medicaid. To obtain equivalent
NIPA targets, we use historical government social
benefits data from CBO and BEA to adjust CBO’
published projections of Social Security, Medicare,
and Medicaid spending for administrative costs.

Step 3. In the third step, we adjust the compo-
nents of GDP so that they are consistent with not
only CBO’s projections of real GDP and real federal
spending (on both current consumption and
investment) but also current laws and policies. We
follow a three-step procedure.

First, we adjust all components of GDP for which
CBO’s baseline projections are unavailable. Those
components include personal consumption, gross

private domestic investment, state and local govern-
ment purchases of goods and services (including
state and local investment), and net exports. We
scale all four aggregates proportionately so that they
are consistent with CBO’ projections of real GDP
and real federal spending. We do so using informa-
tion from the control forecast about the allocation of
GDP among its constituent components.

Second, we derive a target for personal consump-
tion that is more in line with CBO% current-law
assumptions. A target for real personal consumption
obtained using information strictly from the control
forecast is likely to be too high. This is because the
control forecast does not assume current law. CBO
does not describe in detail its baseline projections of
personal consumption. However, the economic out-
look chapter of The Budget and Economic Outlook typ-
ically gives annual rates of growth in personal
consumption for the two years covered by CBO’
short-term economic forecast.*> We derive a target
for real personal consumption using those growth
rates and some judgment about the likely impacts
on personal saving of not extending EGTRRA's and
JGTRRA'’s expiring provisions after 2010.

Finally, we readjust all components of GDP for
which we do not have published projections from
CBO. At this stage, those components include gross
private domestic investment, state and local gov-
ernment purchases of goods and services, and net
exports. We scale all three aggregates proportion-
ally so that they are jointly consistent with CBO’
projections of real GDP and real federal spending
and our target of real personal consumption. In
doing so, we again rely primarily upon information
from the control forecast.

Before continuing to step 4, we consider state
and local government operating surpluses in our
CBO-like forecast. At this point in the calibration,
state and local government purchases of goods and
services, when combined with all other state and

40. CBO’s baseline projection of federal net investment is labeled “Treatment of investment and depreciation” in Table D-1 of
Congressional Budget Office, The Budget and Economic Outlook: Fiscal Years 2007 to 2016, January 2006, Appendix D, pp.
128-139, at www.cbo.gov/ftpdocs/70xx/doc7027/01-26-BudgetOutlook.pdf (May 1, 2006). It is part of the total difference

between NIPA and unified federal outlays.

41. See Congressional Budget Office, The Budget and Economic Outlook: Fiscal Years 2007 to 2016, January 2006, Table 3-1, p.
52, at www.cbo.gov/ftpdocs/70xx/doc7027/01-26-BudgetOutlook.pdf (May 1, 2006). Also see Bureau of Economic Analysis,
National Income and Products Accounts, Table 3.12, at www.bea.gov/bea/dn/nipaweb/SelectTable.asp?Selected=N#S3 (May

17,2000).

42. For example, in January 2006, CBO forecast that “real consumer spending will grow at a 3.5 percent rate this year and in
2007.” See Congressional Budget Office, The Budget and Economic Outlook: Fiscal Years 2007 to 2016, January 2006, p. 33,
at www.cbo.gov/ftpdocs/70xx/doc7027/01-26-BudgetOutlook.pdf (May 1, 2006).
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local spending, could exceed state and local reve-
nues by a wide margin (or vice versa). CBO does
not typically describe in any great detail its baseline
projections for state and local government budgets.
However, we assume that those budgets are
roughly in balance. We adjust components of state
and local spending (other than purchases of goods
and services) to put state and local budgets as close
as possible to a slight surplus position in the final
CBO-like baseline forecast.

Step 4. We next adjust potential (full-employment)
GDP in the GI model to be consistent with CBO’s
medium-term projections of the rates of growth in
potential GDP and the potential labor force.™

We use the GI control forecast as a starting point.
CBO does not regularly publish levels-estimates of
either potential GDP or the potential labor force. ™
We therefore adjust the projected levels of both
variables in the control forecast to be consistent
with CBO’s published growth rate projections. We
apply CBO’s projections of the growth rate of the
potential labor force directly, adjusting the pro-
jected level of the potential labor force in the con-
trol forecast. We target the growth rate of potential
GDP only indirectly, adjusting among other vari-
ables the exogenous trend in total factor productiv-
ity in the control forecast.

Step 5. In the fifth step, we adjust the components
of NIPA taxable personal income. CBO typically
publishes its projections of NIPA taxable personal
income only in the %anuary release of The Budget and
Economic Outlook.™ CBO’s NIPA taxable personal
income includes wage and salary income (both pri-
vate and government), personal interest income,
personal dividend income, personal rental income,
and proprietors” income (farm and non-farm). CBO
publishes projections only of the wage and salary
component of NIPA taxable personal income.

We rely primarily upon information from the con-
trol forecast when deriving targets for the remaining

components of NIPA taxable personal income. We
follow a two-step procedure. First, we set private
wages and salaries by subtracting GI’s projections of
defense and non-defense outlays for personnel (gov-
ernment wages and salaries) from CBO’ published
projection of NIPA wage and salary income. Second,
we allocate the difference between CBO’s published
projections of NIPA taxable personal income and
NIPA wage and salary income among the remaining
components of NIPA taxable personal income. In
doing so, we apply information from the control
forecast. To the extent possible, we also adjust any
targets we derive for the components of NIPA tax-
able personal income so that they are more in line
with CBO’s current-law assumptions.

For example, at the time we constructed our Jan-
uary 2006 CBO-like forecast, current law stipu-
lated the 2008 sunset of JGTRRA’s preferential tax
rates on dividend income. The control forecast
assumed some extension of those preferential rates
and, thus, in all likelihood, a different path for per-
sonal dividend income than would be included in
CBO% baseline projections. In the past, we have
attempted to adjust our target for personal divi-
dend income accordingly. Unfortunately, we could
not easily confirm the accuracy of our income tar-
get and, therefore, did not attempt to include an
equivalent adjustment in our January 2006 CBO-
like forecast.

Before continuing to step 6, we consider the per-
sonal saving rate in our CBO-like forecast. Personal
saving is a residual variable in the GI model. This
means that CBO%s published projections of NIPA
taxable personal income and our target for NIPA
personal consumption jointly determine projected
personal saving and, thus, the personal saving rate
in the final CBO-like forecast.

The calibration procedure can yield what seems
like an unrealistically negative personal saving rate
if we do not adjust for the likely impact of

43. See Congressional Budget Office, The Budget and Economic Outlook: Fiscal Years 2007 to 2016, January 2006, Table 2-2, p.
44, at www.cbo.gov/ftpdocs/70xx/doc7027/01-26-BudgetOutlook.pdf (May 1, 2006). For the non-farm business sector, CBO
also publishes medium-term projections of annual average rates of growth in potential hours worked and potential capi-
tal. We have not yet exploited these additional published projections in calibrating the Global Insight model to CBO’s

current-law baseline.

44. CBO published historical estimates of potential output since 1950, along with projections of potential output through
2011, in Robert Arnold, “CBO%s Methods for Estimating Potential Output: An Update,” A Congressional Budget Office
Paper, August 2001, at www.cbo.gov/ftpdocs/30xx/doc3020/Potential Output.pdf (June 11 2006).

45. See Congressional Budget Office, The Budget and Economic Outlook: Fiscal Years 2007 to 2016, January 2006, Table 4-3, p.
86, at www.cbo.gov/ftpdocs/70xx/doc7027/01-26-BudgetOutlook.pdf (May 1, 2006). CBO typically does not publish projec-

tions of NIPA taxable personal income in its August update.
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EGTRRAS sunset on personal consumption. In the
final CBO-like forecast, the personal saving rate
averages roughly —0.1 percent between 2007 and
2010 and roughly —1.1 percent between 2011 and
2016. When initially constructing the final CBO-
like forecast, we did not adjust personal consump-
tion for an increase in personal income tax pay-
ments and, hence, a drop in personal disposable
income after 2010. As a result, the personal saving
rate averaged well above —1.1 percent in absolute
value. This compares with a fersonal saving rate of
about —0.5 percent in 2005.%

Step 6. We next adjust the CBO-like forecast to
be consistent with CBO’s baseline projections of
NIPA federal tax receipts. NIPA federal tax receipts
include taxes from the rest of the world, taxes on
production and imports, taxes on ?ersonal income,
and taxes on corporate income.”” CBO publishes
projections for all four. Setting federal taxes from
the rest of the world and federal taxes on produc-
tion and imports is relatively straightforward. We
replace GI's projections with published projections
from CBO’s current-law baseline.

Setting federal taxes on personal and corporate
incomes is more involved. This is because doing so
requires that we separately target both average
effective federal income tax rates and the GI model’s
federal personal and corporate income tax bases.
For example, the GI model defines the federal per-
sonal income tax base as a function of both NIPA
taxable personal income and individual capital
gains. CBO publishes projections of individual cap-
ital gains realizations.™ We must therefore adjust
our target for the federal personal income tax base
to reflect CBO’ projections of capital gains.

The GI model also includes an approximation of
the corporate income tax base. The Global Insight
model defines the federal corporate income tax base
as before-tax corporate (book) profits minus rest-of-
world corgporate profits and the profits of the Federal
Reserve.*” CBO publishes its projections of corporate
(book) profits. However, targeting corporate profits is
complicated because they are a residual of gross
national product (GNP) in the GI model *° As such,
they cannot simply be replaced in our CBO-like fore-
cast with CBO’s published projections.

Rather, we iteratively modify the statistical dis-
crepancy in the CBO-like forecast to target corpo-
rate profits indirectly. The statistical discrepancy in
the final CBO-like forecast generally exceeds the
statistical discrepancy in the control forecast. This
is in part because we adjust corporate profits in the
CBO-like forecast to fall roughly in line with the
jump in contributions to defined-benefit pension
plans forecast by CBO. Thus, the statistical discrep-
ancy averages just under 0.4 percent of GDP
between 2007 and 2016 in the control forecast. It
averages just over 0.7 percent of GDP over the
same period in the final CBO-like forecast.

Before completing step 6, we calculate average
effective federal tax rates on personal and corporate
incomes. These average effective rates reconcile
CBO’s projections of federal personal and corporate
income tax revenues with approximations of the
federal personal and corporate income tax bases
included in the final CBO-like baseline forecast.’!
We impose these average effective tax rates in the
CBO-like forecast.

Step 7. In the final step, we complete calibration
of the GI model to CBO’s baseline projections. We

46. See Figure 14 for a plot of the personal saving rate in the final CBO-like baseline forecast.

47. Contributions for federal social insurance are an important component of NIPA federal tax receipts. We set contributions for

48.

49.

50.

51.

federal social insurance to be consistent with CBO’s baseline revenue projections in step 1. We do so by calculating the federal
social insurance tax rate as the divisor of CBO'’s projections of federal social insurance tax receipts and wage and salary income.

For CBO? projections of individual capital gains realizations, see Congressional Budget Office, The Budget and Economic
Outlook: Fiscal Years 2007 to 2016, January 2006, Table 4-4, p. 92, at www.cbo.gov/ftpdocs/70xx/doc7027/01-26-BudgetOutlook.pdf
(May 1, 2006).

For additional information on how BEA estimates corporate profits in the NIPA, see Kenneth A. Petrick, “Corporate Prof-
its: Profits Before Tax, Profits Tax Liability, and Dividends,” Bureau of Economic Analysis Methodology Paper, September
2002, at www.bea.gov/bea/ARTICLES/NATIONAL/NIPA/Methpap/Methpap2.pdf (August 7, 2006).

Specifically, the Global Insight model defines corporate (book) profits as GNP net of, among other variables, consump-
tion of fixed capital (corporate and noncorporate), taxes on production and imports (federal as well as state and local),
transfer payments by businesses, interest payments by businesses, employer paid payroll taxes, fringe benefits, wage and
salary incomes, proprietors’ incomes, and personal rental income.

We calculate average effective federal tax rates on personal and corporate incomes as the divisor of CBO’s projections of fed-
eral personal and corporate income tax revenues and our projections of the federal personal and corporate income tax bases.

12
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begin by setting the levels of publicly held federal
debt and net federal interest payments in the CBO-
like forecast.?

We only indirectly impose CBO’s projection of
the stock of publicly held federal debt. A net
change in publicly held federal debt is calculated
using CBO’ published projections of unified fed-
eral surpluses along with CBO’ published projec-
tions of the federal governments other means of
financing publicly held debt. That net change is
used to make quarterly adjustments to the GI
model’s variable for publicly-held federal debt that
are consistent with CBO% other published budget-
ary projections. After setting the stock of federal
debt, we impose a target for net federal interest
payments. That target is calculated using CBO’s
projections of gross federal interest payments and
federal income on assets.

After setting net federal interest payments, we
make our final adjustments to the CBO-like fore-
cast. These final adjustments include setting the
level of the consumer price index (CPI) to be con-
sistent with CBO’s projections of CPI inflation.
They also include fine-tuning average effective fed-
eral tax rates on personal and corporate incomes
and for federal contributions to social insurance so
that the final CBO-like forecast is consistent with
CBO’s published projections of federal tax receipts.
Finally, they include slight adjustments to the sta-
tistical discrepancy to ensure that the GI model cal-
ibrated to the final CBO-like forecast reproduces
CBO’s published projection of corporate profits.

Calibrating the Microsimulation Model

We next calibrate the microsimulation model of
individual income tax returns to CBO’%s baseline
projections. Data produced by the SOI play a vital
role in helping us develop a database for use in
doing tax policy analysis. A base-year SOI sample
of individual income tax returns is adjusted so that,
when the model simulates current-law tax provi-
sions, the results are consistent with CBO’s baseline

economic projections and approximate CBO’s indi-
vidual income tax revenue projections.

The final CBO-like baseline forecast provides a
number of NIPA measures of personal and business
income that we use in calibration. Those NIPA
income measures include wage and salary income,
investment income (personal interest and dividend
income), proprietors’ income (farm and non-farm),
other business income (including personal rental
income), transfer payments to persons (federal as
well as state and local), and corporate profits. The
final CBO-like forecast also provides price-level
variables (the CPI for all urban consumers and the
GDP deflator for medical goods and services) and
some NIPA budgetary variables (state and local tax
revenues) used in calibration.

The Public Use Tax File. The core data for the
microsimulation model are derived from a compre-
hensive cross-sectional sample of individual
income tax returns produced by the SOI. Analysts
at the U.S. Department of the Treasury’s Office of
Tax Analysis (OTA), JCT, and CBO use the records
of individual income tax returns included in that
sample to develop revenue estimates and to
research tax policy issues.

The SOI also releases a sub-sample of those
records of individual income tax returns through
its Public Use Tax File.”* The SOI takes a number
of steps to modify those records that are released to
protect the confidentiality of tax return filers.
Those protections include dropping a large set of
records that correspond to particularly high-
income earners and removing all identifying infor-
mation (names, Social Security numbers, etc.) from
the records that remain in the public use file. They
also include significantly reducing the number of
data fields on the included returns and further
“‘rounding and blurring” the data that remain to
protect the identity of tax filers.”>

The SOI designs its comprehensive cross-sec-
tional sample of individual income tax returns to be

52. Before imposing targets for either publicly held federal debt or net federal interest payments, we adjust individual compo-
nents of federal spending so that only gross federal interest payments account for any deviation in the CBO-like forecast

from CBO’ published projections of NIPA federal spending.

53. Federal income on assets is the sum of federal interest income and federal rent and royalty receipts. We calculate net fed-
eral interest payments as the difference between gross federal interest payments and federal interest income.

54. For information on the most recent (2001) Public Use Tax File, see Mike Weber, Individual Statistics Branch, Statistics of
Income Division, Internal Revenue Service, “General Description Booklet for the 2001 Public Use Tax File,” October 2004,
at www.nber.org/~taxsim/gdb/gdb01.pdf (May 25, 2006). SOI has issued public use files for almost every year since 1960.

55. Data fields here refer to individual lines on IRS Form 1040 and on supporting schedules and forms.
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an accurate statistical representation of all returns
filed over a 12-month period. The public use ver-
sion of this database has a long, established history
of providing policy researchers outside the federal
government with an invaluable tool for studying
the federal individual income tax and the distribu-
tion of income. However, the public use file has
important limitations for analysts projecting the
effects of proposed changes in the individual
income tax.

These limitations include:

e An absence of some key data fields needed to
determine tax liability. The SOI includes the
majority of data fields from Form 1040 (and
equivalent forms) in the public use file. It also
includes some of the most important data fields
from the various schedules and forms support-
ing Form 1040. However, the public use file
does not provide all (or even most) of the data
from Form 1040%s supporting schedules and
forms that are needed to calculate federal tax lia-
bility. As a result, users of the public use file sim-
ulating the effects of changes in the individual
income tax must sometimes make inferences
about missing values.

For example, the public use file includes the
“Other income” line on Form 1040. However,
data on foreign-earned income, a component of
“Other Income,” is not provided in the public use
file and cannot be calculated using data provided
there.”® Other examples of data fields excluded
from the public use file are the division of wages
and salaries between spouses from Form W-2,
deductions for home mortgage interest from
Schedule A, and amounts for prior-year business
losses and capital losses that are carried forward
from Schedule D.

Not all records included in the public use file repre-
sent tax returns filed for a common base year. The
vast majority of records in the public use file rep-
resent tax returns filed for a common tax liability
year. However, the sample excludes some returns
that will be filed in future years as late returns, and
it includes other returns that are filed for future,
or differently defined, liability years.

For example, numerous prior year returns are
included because they were filed late. The dollar

amounts on those prior year returns are not
inflation-adjusted, and their tax calculations
reflect tax laws applying in the tax year for
which the return was filed. The public use file
can also include a small number of returns that
are filed by a decedents estate for a subsequent
tax year, and some tax returns that are filed on a
fiscal-year, rather than a calendar-year, basis.

Uncertainty about the family structure for a small
number of married separate returns. Married sep-
arate returns are typically filed by individuals
who are separated from their spouse. However,
under certain circumstances, married couples
can reduce their total tax liability by splitting
their income and deductions and reporting them
on separate returns. These tend to be cases
where the couple can claim a large amount of
itemized deductions relative to their income or
where there are net tax losses.

The public use file does not indicate whether
married separate returns are filed by individuals
living with their spouse. However, married cou-
ples who are living together but filing separately
often have very different characteristics from
those couples with similar incomes who have
separated and are now living and filing sepa-
rately. Treating all married separate filers as indi-
viduals living on their own can produce
misleading results.

The limited amount of non-tax data included in the
public use file. The public use file provides some
information about family structure based on filing
status (married joint, single, etc.) and the number
and types of exemptions and credits. However, it
provides no information on demographic vari-
ables such as age or gender or on non-taxable
sources of income such as most transfer payments
to persons. It also excludes information on certain
household characteristics useful to analysts simu-
lating the effects of a change in the individual
income tax. Such information includes employ-
ment characteristics, health care coverage, and the
amount of retirement savings.

We address these limitations of the public use
file in various ways. For example, we impute miss-
ing values for itemized deductions, loss carry-for-
wards, and types of capital income using tabulated

56. However, tables published by the IRS do show aggregate amounts of foreign earned income within the adjusted gross
income classes. For additional details, see Internal Revenue Service, “Statistics of Income—2003 Individual Income Tax
Returns Publication 1304 (Rev. 09-2005), Table 1.4, September 2005, at www.irs.gov/pub/irs-soi/03in14arxls (May 31, 2006).
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data (when available). We remove records for time
periods other than the base year and adjust weights
for the remaining records to compensate for tax
returns that are filed for a different tax year. Some
married separate returns for individuals living in
the same household are statistically matched usin

information provided by statisticians at the SOI.”

Finally, we supplement tax return data with
information on demographic variables and house-
hold characteristics. We do so by statistically
matching the public use file with household and
demographic survey data from the CPS.”8 The
result is the core base-year matched file which is
used in the microsimulation model.

Primary Components of the Microsimulation
Model. The microsimulation model consists of three
primary components—the core base-year data, a
federal income tax and payroll-tax calculator, and an
optimizing routine that ages (extrapolates) the core
base-year data. The first component consists of tax
return data and demographic data in the base year.
The second component reads a data file and repli-
cates the process of calculating individual income
and payroll taxes in the base year and future years.
The third component adjusts the base-year matched
file to reflect projected changes in not only key
demographic and economic aggregates but also the
distribution of income.

We construct the core base-year data by combin-
ing tax return data from the public use file with
annual demographic survey data and household
survey data from a special supplement of the March
CPS* and other public-use microfiles.°® The March
CPS supplement includes additional detail about the
amount and types of income flowing to households.

In the March CPS, the Census Bureau also groups
individuals into tax filing units and, for those it
assumes file tax returns, imputes values for the fed-
eral AGI, the federal tax liability, the earned income
credit (EITC), and other tax-related variables. All
person-level records in the CPS are assigned to a tax
filing unit or are identified as being a non-filer. We
use these assignments to create synthetic CPS tax
return records that include the imputed tax variables
generated by the Census and other person-level data
taken from the March CPS supplement. We also use
information about the family structure to assign
dependent filers to families.

Before conducting a statistical match of the SOI
public use file and the synthetic CPS tax records,
we equalize sample weights within families in the
CPS and between the SOI and CPS samples of tax
returns. We equalize weights between the SOI and
CPS samples to equalize the number of tax returns.

We equalize sample weights within families
because some person-level records within the same
family will have different sample weights. Assign-
ing a common weight for all family members
ensures that weighted aggregates are the same
regardless of how the data are stratified. Thus, the
same aggregate will be generated for reports that
stratify by tax return characteristics and reports
that stratify by family and person characteristics.
This is particularly important because there can be
multiple tax returns within the same family. In
some instances, individuals will file their own tax
returns but will be claimed as a dependent on their
parents’ tax return. In other instances, individuals
may live with other family members but claim
themselves on their own tax return.

57.

58.

59.

60.

For example, see Peter Sailer and Michael Weber, “Creating Household Data for Individual Income Tax Returns,” Proceed-
ings, Section on Government Statistics, American Statistical Association, 1996.

The CPS is a monthly survey of about 50,000 households conducted by the Bureau of the Census for the Bureau of Labor
Statistics (BLS). The CPS provides estimates of employment, earnings, hours of work, and other labor force characteristics
by a variety of demographic characteristics, including age, gender, and race. Supplemental questions to the CPS provide
additional information on education, health, and employee benefits. For a general overview of the design and methodology
of the CPS, see U.S. Census Bureau and Bureau of Labor Statistics, “Current Population Survey: Design and Methodology,”
Technical Paper 63RV (TP63RV), March 2002, at www.census.gov/prod/2002pubs/tp63rv.pdf (August 7, 2006). For a general over-
view of the Annual Demographic Survey (March CPS Supplement), see www.bls.census.gov/cps/ads/adsmain.htm (May 25, 2006).

For additional information, see U.S. Census Bureau, “Current Population Survey, 2005 Annual Social and Economic
(ASEC) Supplement, March 2005, at www.census.gov/apsd/techdoc/cps/cpsmar05.pdf (May 25, 2006). The Census Bureau
now calls the special supplement of the March CPS the CPS ASEC, although it is still widely referred to as the March
CPS supplement.

The SOT and CPS matched file constitutes the core base-year data used in the microsimulation model. However, data
from other sources including the Survey of Consumer Finance (SCF) and the Consumer Expenditure Survey (CEX) pro-
vide additional information used in the microsimulation model.
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Once sample weights have been equalized, we
produce an SOI and CPS matched file. That SOI
and CPS matched file constitutes our core base-
year data. CPS and SOI records are divided into
partitions based on filing status, number of chil-
dren at home, and types of income. Once each
record is assigned to a partition, a constrained
matching algorithm links each synthetic CPS tax
return record to at least one record in the SOI pub-
lic use file. The matching algorithm accomplishes
this by finding the set of record linkages that mini-
mizes the sum of the differences between the SOI
and CPS records within each partition.®!

The matched file is a hierarchically structured
database. It contains both family and person level
records populated with data from the CPS and tax
return records populated with data from the SOIL.
The hierarchical file links persons to tax returns
and tax returns to families. It also includes cross-
links for individuals who file their own tax return
and are claimed as a dependent on another return.
The married separate tax returns that were com-
bined for purposes of the match are divided, and
persons in the family are assigned to one of the two
tax returns.

The second component of the microsimulation
model is a federal income tax and payroll-tax calcu-
lator. The federal tax calculator is one part of a
three-part computer program that reads and links
data into hierarchical units, computes tax liabili-
ties, and generates output files. The first part of the
program reads the matched file and stores data in a
hierarchical memory structure. It can read and
traverse the data structure for all the records for a
single year. Alternatively, it can sequentially read
data for each family (and the tax returns and per-
sons in the family) for all years.

The second part of the program is the federal
income tax and payroll tax calculator. The tax cal-
culator replicates the process of computing cur-
rent-law, individual income and payroll taxes in the
base year and future years. It can also simulate the
process of calculating individual taxes under differ-
ent tax plans by changing year-specific input
parameters used in the tax computations.

For example, the tax calculator parameters allow
us to vary the tax rate applied to different types of
taxable income. Individual income taxes are calcu-
lated using regular income tax rates, the AMT rates,
and preferential rates on long-term net capital gains
realizations and qualified dividend income (Sched-
ule D). Projections of the wage-indexed maximum
taxable income are used in conjunction with pay-
roll tax rates to compute employment taxes on
wages and salaries and self-employment income.
The payroll tax rates include contributions for
social insurance under both the Federal Insurance
Contribution Act (FICA) and the Self-Employment
Contributions Act (SECA).%?

The third part of the tax calculator program
reads a parameter file that specifies the column and
row content of a report and accumulates and saves
the output as a spreadsheet application. Spread-
sheets are generated using a Earameter input file
and record-selection criteria.®> An output routine
produces separate worksheets documenting the
economic and tax parameters used to produce the
simulation.

The third major component of the microsimula-
tion model is an optimizing routine that ages the
core base year data. The effects of tax law changes
can be estimated using only the tax calculator and
base-year data in the matched file. However, policy-
makers are generally interested in estimates of the

61.

The matching algorithm searches for the combination of CPS and SOI records that minimizes differences for a set vari-

ables found on both files. These variables include sources of income, the presence and relative size of income compo-
nents common to the SOI and CPS, and marginal statutory tax rates. A normalized Z score is used to take into account
differences in the distribution of income (by source) on the SOI and the CPS records. Adjustments are also made for
income that is top-coded on the CPS and for differences in the number of records that contain non-zero values. A sepa-
rate search is performed within each partition. In some instances, minimizing the overall difference within a partition
requires that a record be split so that multiple copies are produced. For example, a CPS record might be duplicated and
then matched with two separate SOI records. If this occurs, the weights are modified so that they sum to the pre-matched
total. In addition, the algorithm ensures that the weights for records within the same family will be equal even when the

returns are in different partitions.
62.
63.

For married couples, CPS data are used to allocate payroll taxes between spouses.

The parameter input file specifies a set of variables (or equations incorporating variables) to be included in the report.

The selection criteria allow the data by record characteristics to be summarized by tax year, size of income, and a wide

combination of tax return characteristics.
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budgetary effects of changes in taxes over the stan-
dard 10-year budget period. Base year data in the
matched file must therefore be extrapolated to repre-
sent data for future tax returns. This is done by
adjusting the weights and values on the matched file
to reflect projected changes in key demographic and
economic aggregates and the distribution of income.

The matched file is aged over not just the 10-year
budget period but also a historical period beginning
in the base year. The length of the historical period
over which the matched file must be aged can be
substantial for several reasons. There is a multi-year
lag between the time tax returns are filed and when
they are processed by the SOI and released as a pub-
lic use file. Statistically matching a newly released
SOI public use file with CPS data to produce a
matched file requires additional time. In principle,
we could ignore the historical period and only age
the base year data to reflect the budget period.
However, in practice, we prefer to adjust weights
and values on the matched file over the historical
period to test and calibrate the parameters used in
the model.

We use several sources of data when aging the
matched file over the historical period and the 10-
year budget period. In years where historical tax data
are available, the calibration process depends criti-
cally on data provided in several SOI publications.%*
These publications give the total number of tax
returns filed and aggregate values for most of the
income, deduction, credit, and tax liability variables
included in the public use file. The CPS in turn pro-

vides historical data on population growth, Ion- -tax-
able income, and the number of non-filers.°

In years where historical tax data from the SOI
are unavaﬂable we use NIPA data to help age the
matched file.%° In the current year and every year in
the 10-year budget period, we obtain projections of
personal income and other economic and budget-
ary aggregates from the final CBO-like forecast pro-
duced using the Global Insight model. Other
sources of information include IRS projections of
the number of individual income tax returns filed,°
Department of Treasury estimates of revenue collec-
tions,®® and Census Bureau projections of popula-
tion by age and gender.%

Aging the Matched File to Reflect CBO’ Baseline
Projections. Aging the matched file involves four
principal steps. In each, we use an optimization
routine to adjust the weights on the matched file to
target historical values for, and projections of, tax
and non-tax variables in the microsimulation model.
In the first step, we update all nominal income
values on individual tax returns in the database. We
also update all targets for demographic variables.

In the second step, we sequentially target four
broad measures of individual income by percentile
class. Total income is divided into wages and sala-
ries, business income, non-capital gains investment
income, and income from other sources. It encom-
passes both gross income reported on individual
tax returns (gross tax return mcome) and non-tax-
able income reported on the CPS.”? We base target
values for both non-taxable income and the com-

64.

65.
60.
67.

68.
69.

70.

Two of the most important publications are SOI’s (annual) Publication 1304 reports and an SOI report giving the percen-
tile distribution of AGI and tax generated for individual income tax returns. For example, see Internal Revenue Service,
“Statistics of Income—2003 Individual Income Tax Returns Publication 1304 (Rev. 09-2005), September 2005, at
www.irs.gov/taxstats/indtaxstats/article/0,,id=134951,00.html (August 7, 2006), and Kyle Mudry and Michael Parisi, “Indi-
vidual Income Tax Rates and Shares, 2003,” SOI Bulletin, Winter 2006, Table 5, pp. 18-56, at www.irs.gov/pub/irs-soi/
O3inrate.pdf May 31, 2006). We also rely upon SOI Bulletin articles on partnerships, S-Corporations, and sole propri-
etorships. For example, see Tim Wheeler and Nina Shumofsky, “Partnership Returns, 2003,” SOI Bulletin, Fall 2005, pp.
50-129, at www.irs.gov/publ/irs-soi/03partnr.pdf (August 7, 2006); Kelly Luttrell, “SCorporation Returns, 2002,” SOI Bulle-
tin, Spring 2005, pp. 59-113, at www.irs.gov/pub/irs-soi/02scorp.pdf (August 7, 2006); and Kevin Pierce, “Sole Proprietor-
ship Returns, 2003,” SOI Bulletin, Summer 2005, pp. 8—66, at www.irs.gov/pub/irs-soi/03solp.pdf (August 7, 2006).

The CPS also provides historical population data.
NIPA income data are available with less of lag than tax return data published by the SOI.

For example, see Taukir Hussain, “Projections of Federal Tax Return Filings: Calendar Years 2005-2012,” SOI Bulletin,
Winter 2006, pp. 147-156, at www.irs.gov/pub/irs-soi/12proj.pdf (August 7, 2006).

See Financial Management Service, Monthly Treasury Statement, at www.fms.treas.gov/mts/index.html.

See U.S. Census Bureau, “U.S. Interim Projections by Age, Sex, Race, and Hispanic Origin,” at www.census.gov/ipc/www/
usinterimproj/ (August 7, 2000).

Gross tax return income here refers to a broad income measure that approximates the Internal Revenue Code’s definition
of gross income reported on Form 1040.
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ponents of gross tax return income on NIPA mea-
sures of personal income from the final CBO-like
forecast. For married couples, income from some
sources is divided between spouses.

We use historical changes in incomes in the Panel
Survey Income Dynamics (PSID) as the basis for
aging total income for those taxpayers with positive
incomes below the 95th percentile.’! Specifically,
longitudinal data from the PSID have been used to
estimate the probability that income for persons
with specific demographic and income characteris-
tics will increase or decrease. PSID data are used to
estimate the size of the relative change in income for
each person. Equations used to calculate that relative
change in total income include individual character-
istics and key economic indicators.”> They are
applied to data at the individual level and aggregated
to compute income targets by percentile.”

Unfortunately, the PSID cannot be used as a basis
for reliably aging total income in the 95th percentile
and higher. This is because the PSID sample does
not include information for a sufficient number of
individuals whose income places them in the upper
5 percent. Instead, we base targets for total incomes
in the upper 5 percent on separate estimates of the

income thresholds that define breakpoints for per-
centiles in the topmost income classes and the total
amount of income in those classes. Those estimates
use relationships between the topmost income
classes and income data drawn from individual tax
returns falling below the 95th percentile.”*

In the third step, we target more detailed mea-
sures of the components of gross tax return income.
Most of the targets are for components of NIPA per-
sonal income, with some important exceptions.75
The sources of gross tax return income that are not
included in NIPA personal income include: small
business corporation (S-Corp) income, taxable pen-
sion and annuity income, net capltal gains, and gains
from the sale of other assets.”® In 2003, income from
sources not included in NIPA personal income
accounted for over 14 percent of gross tax return
income.”” However, between 1990 and 2003, they
were responsible for over 40 percent of the year-
over-year variation, according to one measure of
annual changes in the income components of AGIL "8

NIPA wage and salary income is the only compo-
nent of NIPA taxable personal income for which
CBO regularly publishes its baseline projection.
CBO does not provide its baseline projection of the

71. For additional information on the PSID, see www.psidonline.istumich.edu/ (May 31, 2006).

72. Individual characteristics here include age, sex, marital status, share of income by type, and the level of income. Key eco-

nomic indicators include GDP and employment.

73. Income data taken from the tax returns are first disaggregated to the person level and then used to compute income tar-

gets by percentile.

74. Income targets for those with negative federal AGI are estimated using both projections of losses in the current year and

losses carried forward from prior years.

75. In estimating detailed personal income targets, we rely upon unpublished detailed tables comparing the components of Per-
sonal Income and Adjusted Gross Income. Those tables are available from BEA upon request. We refer to them here as the
“AGI Personal Income 1959-2003” workbook. We also rely upon annual Survey of Current Business articles describing the
major categories used to reconcile the differences between NIPA personal income and IRS federal adjusted gross income.
Additional details can be found in Mark A. Ledbetter, “Comparison of BEA Estimates of Personal Income and IRS Estimates
of Adjusted Gross Income, New Estimates for 2001, Revised Estimates for 1959-2000,” Survey of Current Business, April
2004, pp. 8-22, at www.bea.gov/bea/ARTICLES/2004/04April/0404PI&AG.pdf (May 31, 2006). For a summary of the most
recent reconciliation of NIPA personal income and IRS federal AGI, see U.S. Department of Commerce, Bureau of Economic
Analysis, National Income and Product Accounts, Table 7.19 (Comparison of Personal Income in the National Income and
Product Accounts with Adjusted Gross Income as Published by the Internal Revenue Service), at www.bea.gov/bea/dn/
nipaweb/SelectTable.asp?Selected=N#S7 (May 24, 2006). Table 7.19 appears periodically in the Survey of Current Business.

76. We obtain historical values for, and projections of, capital gains realizations from, Congressional Budget Office, The Bud-
get and Economic Outlook: Fiscal Years 2007 to 2016, January 2006, Table 4-4, p. 92, at www.cbo.gov/ftpdocs/70xx/doc7027/
01-26-BudgetOutlook.pdf (May 1, 2006). We develop independent estimates for the remaining non-NIPA sources of per-

sonal income.

77. This percentage includes income from S-Corporations which is not included in NIPA personal income but is included in
corporate profits. S-Corporation income accounted for about 2.4 percent of gross tax return income in 2003.

78. Non-NIPA income components account for about 41.3 percent of the sum of the absolute value of inflation-adjusted
annual changes in the components of tax return income between 1990 and 2003. These and the remaining calculations
in this section are based on data from the “AGI Personal Income 1959-2003” workbook and the authors’ calculations.
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amount of wage and salary income in AGL " It also
typically does not make available its baseline pro-
jections for any other component of the tax base or
for the total amount of gross tax return income
reported by individuals on their tax returns.

As a result, we estimate the income targets used
in calibrating the microsimulation model to CBO’
baseline projections. We base our estimates on data
from the final CBO-like forecast and the historical
relationship between the components of NIPA per-
sonal income and gross tax return income. How-
ever, NIPA personal income and gross tax return
income are defined differently and are constructed
using data from different sources. Differences
between the two income measures can be substan-
tial. They can also change over time due to factors
that affect definitional and reporting differences.

The BEA produces annual tables that compare
the components of NIPA personal income to tax
return income. Specifically, the tables identify and
provide estimates for the adjustments needed to
reconcile the differences between NIPA personal
income and AGI. Those reconciliation adjustments
are used to calculate an “adjusted” personal income
that approximates AGI.

The difference remaining between adjusted per-
sonal income and AGI is called the “AGI gap.” The
total AGI gap for real adjusted personal income and
inflation-adjusted AGI increased gradually between
1960 and 2000 (see Figure 6). It increased more rap-
idly between 2000 and 2003. However, the BEAs
estimate of adjusted personal income captures most
of the turning points in AGIL. And differences
between adjusted personal income and AGI are
within + 1.7 percent of the 12.3 percent mean differ-
ence for about two-thirds of the 45-year period
shown in Figure 6.

The total AGI gap has been relatively constant
in large part because the AGI gap for wage and sal-
ary income, has been historically stable. The size
of the total AGI gap is influenced by wage and sal-
ary income because wages and salaries account for

the largest share of both personal income and
AGI. In 2003, wages and salaries were over 53 per-
cent of NIPA personal income before subtracting
employee-paid social insurance contributions.
They were almost 74 percent of gross tax return
income in 2003 and over 86 percent of the compo-
nents of NIPA personal income included in AGI.

The definitional differences between NIPA wage
and salary income and wages and salaries included
in gross tax return income are numerous (see Figure
7). The NIPA definition includes wages and salaries
that are not taxable, such as (some or tax-exempt)
payments to military personnel, employee contribu-
tions to retirement programs (401K accounts, 403B
accounts, TSP plans, etc.), and imputed estimates
for non-cash income. It also includes earnings for
individuals who do not file tax returns. However, it
excludes income from disability pension plans and
other sources included in taxable wages.

A comparison of the wage and salary compo-
nents of adjusted personal income and IRS-
reported AGI shows trends that are similar to those
found in a comparison of total income (see Figure
8). For most of the period between 1960 and 2003,
adjusted personal income moved in lock step with
AGI wage and salary income, with a real mean
overstatement of about 3.3 percent. As with total
income, the AGI gap for wages and salaries in
recent years has grown, in this case since 1996. By
2003, the adjusted personal income measure of
wages and salaries overestimated its AGI equivalent
by almost 7.5 percent, more than double the his-
torical average. Nevertheless, we can derive a rea-
sonably close relationship between NIPA and AGI
wage and salary income by developing separate
estimates for the reconciliation adjustments and
the remaining AGI gap.8°

In addition to being the largest component of
NIPA personal income and AGI, wages and salaries
constitute the greatest source of year-to-year varia-
tion in the NIPA-based portion of gross tax return
income. For example, between 1990 and 2003,

79. A CBO background paper discusses how CBO forecasts the components of NIPA gross domestic income for its August 2006
economic and budgetary projections. However, that paper does not include details about CBO’s methodology for linking
forecasted NIPA income with measures of gross tax return income. See Angelo Mascaro, “How CBO Forecasts Income,”
Congressional Budget Office Background Paper, August 2006, at www.cbo.gov/ftpdocs/75xx/doc7507/08-25-Income.pdf

(August 29, 2006).

80. For 1990 through 2003, the adjusted R squared is 0.985 for a standard OLS estimate of the relationship between the recon-
ciliation adjustment and the NIPA values of wages and salaries and military pay. The adjusted R squared is 0.988 for an OLS
estimate of the relationship between the AGI gap for wage and salary income and NIPA wages and salaries and military pay.
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inflation-adjusted wages and salaries accounted for
over 60 percent of the sum of annual absolute value
changes in the income components of AGI that are
also included in NIPA personal income.

Interest income is the second largest source of
variation in the NIPA-based portion of AGI. Tax-
able interest accounted for around 15 percent of
the absolute value inflation-adjusted annual change
between 1990 and 2003. Unlike wages and sala-
ries, the trend in interest income as measured in
NIPA personal income is substantially different
from the trend in interest income as measured in
AGI. A large part of that difference may be attrib-
uted to the inclusion of imputed income in the
NIPA—but not the AGI—measure of interest
income. Imputed income comprised over 60 per-
cent of NIPA personal interest in 2003.8!

Even after subtracting imputed income and
making other adjustments, some significant differ-
ences remain between the adjusted personal
income measure of interest income and the AGI
measure (see Figure 9). In general, the components
of adjusted personal income, including interest
income, are usually larger than the components of
AGI. However, adjusted personal interest fell below
the IRS measure in 1997 and 2000.

Dividend income is the third largest source of
annual variation in the NIPA-based income portion
of AGI. Between 1990 and 2003, dividend income
was responsible for over 6.5 percent of the absolute
value inflation-adjusted annual change in the NIPA
components of AGI. However, important differ-
ences exist between the NIPA and AGI definitions
of dividend income. For example, some payments
to the owners of small business corporations (S-
Corporations) are included in personal dividend
income but excluded from IRS dividends. Such
definitional differences complicate estimation of
the income targets needed to calibrate the micro-
simulation model.

Even after the reconciliation adjustments are
taken into account, both the level and movement of
dividends in gross tax return income and NIPA per-
sonal income are noticeably different (see Figure
10). For example, between 2001 and 2002, AGI

dividends fell by over $18 billion while the
adjusted personal income measure of dividends
showed an increase of over $20 billion, in inflation-
adjusted terms.

A comparison of wage and salaries in adjusted
personal income and AGI suggests a much closer
relationship than evidenced for either interest
income or dividend income. As a result, income
estimates based on NIPA values are likely to be less
accurate for the interest and dividend components
of gross tax return income than they are for wages
and salaries. Contributing to any potential inaccura-
cies, the Global Insight model does not include vari-
ables that can be used to estimate the reconciliation
adjustments made by BEA when comparing NIPA
personal income and IRS-reported AGI.

The effect of these limitations can be seen by com-
paring the actual amounts of gross tax return income
and the estimated amounts obtained using a regres-
sion based on the historical relationships between
the NTPA and tax measures. Most of the predicted
amounts are close to their actual values. However,
there are noticeable exceptions. For example,
between 1993 and 1994, AGI interest income
(including the non-taxable portion) was estimated to
increase by roughly $20 billion to $191 billion (see
Figure 11). Instead, actual AGI interest income fell
by around $4 billion to $174 billion. Estimated div-
idend income in AGI and actual dividend income in
AGI likewise diverged for several years between
1990 and 2003 (see Figure 12).

The paragraphs above discuss how we use NIPA
data to estimate the amount of wage and salary
income, dividend income, and interest income
reported on tax returns. We use similar tech-
niques to estimate other NIPA-based components
of gross tax return income. Those components
include proprietors’ (farm and non-farm) gains
and net losses, income from rents and royalties,
and income from trusts and estates. We also esti-
mate pass-through income from S-Corporations
that is included in NIPA corporate profits.8
Social Security income is introduced as a separate
target because a portion of Social Security benefits
are included in taxable income.

81. The two imputations are for investment income that is retained by life insurance carriers and pension plans and services
that non-insurance financial intermediaries provide without payment. See Mark A. Ledbetter, “Comparison of BEA Esti-
mates of Personal Income and IRS Estimates of Adjusted Gross Income, New Estimates for 2001, Revised Estimates for
1959-2000,” Survey of Current Business, April 2004, pp. 8-22, at www.bea.gov/bea/ARTICLES/2004/04April/0404PI&AG. pdf

(May 31, 2006).
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The sum of our forecasts of the components of
NIPA-based income and non-NIPA-based income
approximates the taxable income base that CBO
uses to project federal receipts from the individual
income tax. CBO does not provide its projections
for most of the components of gross tax return
income. As a result, there can be differences
between income amounts we use and those pro-
jected by CBO. We do not have any information
about the size of those differences, or whether they
even exist, until we calculate federal revenues in
the final step of the calibration process.

In the final step, we adjust a set of non-income
variables used to calculate taxes in the model and
introduce additional distributional targets. The
non-income variables include itemized deductions
and some statutory adjustments.>> We compare
CBOs projections of individual income tax collec-
tions with estimates of tax liability that are calcu-
lated by the microsimulation model and adjusted
to reflect the timing of tax payments. Tax payments
are divided into withholding, estimated payments,
and final payments. The payments are aggregated
to estimate fiscal year revenue collections. An addi-
tional adjustment is made to reflect payments for
fees, penalties, and other collections. When there
are material differences in the revenue projections,
we modify our targets for the distribution of gross
tax return income by size of income by marital
filing status.

Adjustments may be needed because a large
proportion of the total federal income tax is paid
by a relatively small proportion of taxpayers at the
top end of the income distribution. Slight changes
in assumptions about the number of tax returns in
the top classes can produce significant changes in
total revenue projections. We do not know CBO’s
projections for the distribution of income or tax
collections by detailed income class. We therefore
adjust targets for both distributional variables in
the final stage of calibrating the model so that esti-
mates of total income tax collections from the
microsimulation model approximate CBO’s pub-
lished projections.®*

SECTION 4: IMPLICATIONS FOR
TAX POLICY SIMULATIONS

An integrated calibration of the macroeconomic
and microsimulation models provides a consistent
basis for conventional tax policy analysis. The final
CBO-like forecast replicates CBO’s published pro-
jections (see Appendix A for additional details). It
also includes projections of key components of
NIPA personal income not typically published by
CBO. The microsimulation model uses the final
CBO-like forecast to generate current-law estimates
of the federal income tax over a 10-year period. It
includes detailed estimates by income class of gross
tax return income on individual tax returns and
non-taxable income as reported on the CPS. Those
estimates of taxable and non-taxable income are
consistent with components of NIPA personal
income obtained from the final CBO-like forecast.

Calibrating the Global Insight model and the
microsimulation tax model to a common starting
point also produces a consistent basis for dynamic
policy analysis. This is because an integrated cali-
bration allows us to make direct comparisons
between dynamically and conventionally estimated
changes in federal income tax revenues. It also
assures us that dynamic revenue estimates from the
Global Insight model are broadly consistent with
the microsimulation models conventional esti-
mates of revenue and distributional effects.

Our tax policy simulations broadly proceed in
three separate steps once we have calibrated the
Global Insight model and the microsimulation
model to CBO’ baseline projections.

First, we use the microsimulation model to
obtain a conventional estimate of the revenue
effects of a proposed change in tax policy. That pro-
posed tax policy can involve a change in current-
law federal income tax rates or provisions or a
change in the federal personal income tax base. The
microsimulation model is used to make a conven-
tional estimate of the implied change in federal
income tax revenues. It also produces estimates of
marginal tax rates on three types of income—ordi-

82. NIPA does not separately report the sum of gains and losses for sole proprietorships or other businesses. Losses are
instead added to gains to derive an aggregate net amount of proprietorship income. This is problematic for purposes of
estimating government revenues because taxes are only paid on positive income. We therefore use IRS data to estimate
the historical relationship between the aggregate amount of proprietors’ income and the amount of net gains and losses.

83. We estimate growth rates to age many of these non-income variables.

84. More specifically, we target federal individual income tax revenues that have been adjusted to reflect definitional and
timing differences between the tax liability reported on tax returns and CBO’ published revenue collections.
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nary income, long-term capital gains realizations,
and dividend income—under the proposed policy.

Second, we use the Global Insight model to esti-
mate the dynamic revenue effects of the same pol-
icy change. We use conventionally estimated
changes in federal tax revenues and marginal tax
rates under current law and the proposed policy as
inputs in a simulation with the Global Insight
model. That simulation produces an alternative to
the CBO-like baseline forecast. The alternative
(non-baseline) forecast includes the dynamic
effects of the proposed policy on GDP, prices, inter-
est rates, employment, and personal and corporate
incomes, among other variables. Revenue feed-
backs can be calculated as the difference between
the dynamically estimated change in federal
income tax revenues from the Global Insight model
and the conventionally estimated change in the
same from the microsimulation model.

Third, we update the microsimulation model to
reflect the dynamic effects of the proposed tax pol-
icy on personal and business incomes. We update
personal and business incomes in the microsimula-
tion model using similar procedures developed for
baseline calibration. Thus, NIPA components of
personal and business income along with price-
level variables and some NIPA budget variables
from the alternative forecast are used to estimate
target values for gross tax return income on indi-
vidual income tax returns and non-taxable income
reported on the CPS. We use those targets to set
personal and business incomes in the microsimula-
tion model so that they are consistent with the Glo-
bal Insight models alternative forecast for the
components of NIPA personal income.

We compare dynamically and conventionally esti-
mated changes in federal tax revenues when evaluat-

ing results from the Global Insight model and the
microsimulation model.®> We consider the tax-pol-
icy simulation complete if differences between the
Global Insight models dynamically estimated
changes and the microsimulation models conven-
tionally estimated changes in federal tax revenues
can be accounted for by initial differences in the fed-
eral personal income tax bases in the two models.

In practice, we regularly calibrate both the Global
Insight model and the microsimulation model to
CBO’s baseline projections. We also regularly use the
calibrated macroeconomic and microsimulation
models to analyze a variety of tax proposals. In some
instances, tax data in the microsimulation model
provide a “stand-alone” conventional revenue esti-
mate. In other instances, the conventional revenue
estimate is input into the Global Insight model to
generate a “first-round” dynamic estimate of the eco-
nomic and budgetary effects of the tax proposal. For
a handful of major tax proposals, we have used the
“first-round” dynamic estimate to re-age the
matched file to reflect the new alternative forecast
from the Global Insight model. When we have done
so, we have iterated between the Global Insight
model and the microsimulation model until the two
models have produced similar revenue results.5°

—Tracy L. Foertsch, Ph.D., is a Senior Policy Analyst
and Ralph A. Rector; Ph.D., is a Senior Research Fellow
and Project Manager in the Center for Data Analysis at
The Heritage Foundation. The useful comments of Mark
A. Ledbetter (Bureau of Economic Analysis), Christopher
Williams (Congressional Budget Office), Mark Lasky
(Congressional Budget Office), and Rosemary Marcuss
(Deputy Director of the Bureau of Economic Analysis)
are gratefully acknowledged. The authors thank Kevin
Kellert and Ben Keefer for their research assistance.

85. We isolate changes in federal personal income tax revenues and federal corporate income tax revenues when comparing
budgetary projections from the Global Insight model and the microsimulation model.

86.

See Tracy L. Foertsch and Ralph A. Rector, “A Dynamic Analysis of Permanently Extending EGTRRA and JGTRRA: An

Application of a Coordinated Calibration of Macroeconomic and Microsimulation Models,” The 15th Federal Forecasters Con-
ference—2006: Papers and Proceedings, forthcoming 2007. For a longer working-paper version of this publication, see Tracy
L. Foertsch and Ralph A. Rector, “A Dynamic Analysis of the 2001 and 2003 Bush Tax Cuts: Applying an Alternative Tech-
nique for Calibrating Macroeconomic and Microsimulation Models,” Heritage Foundation Center for Data Analysis Report
No. CDA06-10, November 22, 2006, at www.heritage.org/Research/Taxes/upload/CDA_06-10.pdf (November 27, 2006).
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APPENDIX A:
IMPLICATIONS OF CBO’S BASELINE PROJECTIONS FOR GDP AND PERSONAL INCOME

We use the final CBO-like forecast to infer values
for key measures of macroeconomic activity and
incomes. We focus here on two related issues—the
extent to which the January 2006 final CBO-like
forecast reproduces key economic and budgetary
projections published by CBO and the implications
of those projections for the components of GDP
and NIPA taxable personal income.

CBO publishes its projections for only a handful
of the economic and budgetary variables com-
prising its current-law baseline. However for those
projections CBO does publish, we ensure that the
final CBO-like forecast replicates as closely as pos-
sible published values for every year in the 10-year
budget period.

Table 2 gives calendar-year (and where appropri-
ate fiscal-year) averages for a selection of variables
included in the final CBO-like forecast. CBO pub-
lishes either levels or growth rate projections for a
number of these, including nominal GDP (billions
of dollars), real GDP (percent change from a year
ago), the GDP deflator (percent change from a year
ago), the CPI for all urban consumers (percent
change from a year ago), the Employment Cost
Index (ECI) for wages and salaries (percent change
from a year ago), the 3-month Treasury bill rate
(annualized percent), the 10-year Treasury note
rate (annualized percent), the unemployment rate
(percent of the civilian labor force), corporate book
profits (billions of dollars), wage and salary income
(billions of dollars), NIPA net federal government
saving (billions of dollars), and unified federal sur-
pluses (billions of dollars).

The final CBO-like forecast generally reproduces
CBO’ published economic and budgetary projec-
tions exactly. Exceptions include nominal GDP,
NIPA net federal government saving, and unified

federal sulrpluses.87 Even then, however, the dis-
crepancies between forecast values from the final
CBO-like forecast and CBO’ published projections
are small. For nominal GDP, they average well
under $1 billion between 2007 and 2016 and
never exceed 0.02 percent of GDP (in absolute
value) in any one year. For NIPA net federal gov-
ernment saving and unified federal surpluses, dis-
crepancies average around $17.7 million between
2007 and 2016 and never exceed roughlg $0.9 bil-
lion (in absolute value) in any one year.® They are
almost entirely attributable to comparably small
discrepancies between projections from the final
CBO-like forecast and CBO’ projections of NIPA
federal receipts from personal and corporate
income taxes.

Table 2 also gives forecasts from the final CBO-
like forecast for several key macroeconomic and
income variables excluded from CBO3% published
projections. Those forecasts include year-over-year
percent changes in real personal consumption, resi-
dential and non-residential fixed investment,
exports, imports, and government spending (federal
as well as state and local purchases and gross invest-
ment). They also include nominal levels values for
several components of NIPA taxable personal
income used in the calibration of the microsimula-
tion model—namely, personal dividend income,
personal interest income, personal rental income,
proprietors’ income (farm and non-farm).

We focus first on the largest component of GDP,
personal consumption. The final CBO-like forecast
puts growth in real consumer spending at 3.5 per-
cent in both 2006 and 2007 (see Table 2). CBO
forecasts the same growth rates in real consumer
spending over the first two years of the 10-year
budget period.8” The final CBO-like forecast also

87. In addition, the final CBO-like forecast projects slightly faster growth in real GDP in 2006 than does CBO (3.7 percent in
the CBO-like forecast versus 3.6 percent in CBO’s published baseline projections). Real GDP growth in the CBO-like fore-
cast matches CBO% published projections in every remaining year in the 10-year budget period.

88. For fiscal years 2007 through 2016, CBO’ baseline projections (in billions of dollars) of NIPA net federal government
saving are —278.0, -261.0, -234.0, -213.0, -83.0, 0.0, 24.0, 34.0, 41.0, and 55.0. For the same period, CBO’ baseline
projections (in billions of dollars) of unified federal surpluses are —271.0, -259.0, -241.0, -222.0, -114.0, 38.0, 40.0,
58.0, 73.0, and 67.0. See Congressional Budget Office, The Budget and Economic Outlook: Fiscal Years 2007 to 2016, Janu-
ary 2006, Appendix D, Tables D-1 and D-2, pp. 125-134, at www.cbo.gov/ftpdocs/70xx/doc7027/01-26-BudgetOutlook.pdf

(May 1, 2006).

89. See Congressional Budget Office, The Budget and Economic Outlook: Fiscal Years 2007 to 2016, January 2006, p. 33, at
www.cbo.gov/ftpdocs/70xx/doc7027/01-26-BudgetOutlook.pdf (May 1, 2006).
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incorporates a marked slowdown in the growth of
real consumer spending between 2010 and 2011
(see Figure 13). That slowdown in real consumer
spending is intended to be broadly consistent with
the drop in personal disposable income implied by
CBO’s published projections of NIPA taxable per-
sonal income and NIPA federal receipts from per-
sonal income taxes (see Figure 1B and Table 2). It
contrasts sharply with the GI control forecast’s
higher rates of growth in real consumer spending.

The final CBO-like forecast also implies a sharp
drop in personal saving and the personal saving
rate in the medium term (see Figure 14). Both the
slowdown in the growth of real consumer spending
and the decline in the personal saving rate are
intended to reflect CBO’s current-law assumption
that tax relief provisions originally enacted under
EGTRRA and JGTRRA expire in 2010. The GI con-
trol forecast assumes at least a partial extension of
the expiring provisions of EGTRRA and JGTRRA.
As a result, the personal saving rate in the GI con-
trol forecast is substantially higher than the pro-
jected personal saving rate implied by the final
CBO-like forecast.

Projections for the remaining components of
GDP do not so explicitly reflect current-law
assumptions in the medium term. However, in
most cases, we do attempt to ensure that they are
broadly consistent with any additional detaﬂs CBO
makes available about its short-term forecast.”® For
example, non-residential fixed investment consists
of business spending on equipment, software, and
structures. The economic outlook chapter of The
Budget and Economic Outlook indicates that in the
short term CBO expects an “acceleration in the
growth of structures relative to that of equipment
and software.”!

The final CBO-like forecast for business fixed
investment seems broadly consistent with CBO’s
short-term outlook (see Figure 15). In it, the year-
over-year percent change in real business spending
on non-residential structures increases from just
under 1.9 percent in 2005 to just over 10.0 percent
in 2006. Over the same period, forecast growth in
real business spending on equipment and software
accelerates by far less. The economic outlook chap-
ter also indicates that real business fixed invest-
ment expanded by around 9 percent in 2004 and
2005 and that “CBO forecasts similar growth for
2006 and 2007.7? The final CBO-like forecast
puts average growth in real business fixed invest-
ment at nearly 9.5 percent over the next two years.

Unfortunately, the final CBO-like forecast does
not seem consistent with what we know about
CBO’s short-term forecast for state and local gov-
ernment purchases of goods and services. The eco-
nomic outlook chapter indicates that CBO expects
state and local government “spendin% to rise by
roughly 2 percent in 2006 and 2007.” 3 The final
CBO-like forecast puts growth in real state and
local purchases above 2 percent in both fiscal year
2006 and fiscal year 2007.

The final CBO-like forecast includes particu-
larly strong growth in both real state and local
gross mvestment and real state and local outlays
for personnel.”* Growth in either one could
potentially be dampened during calibration, thus
reducing overall growth in state and local pur-
chases of goods and services. However, doing so
would change projections of spending by all levels
of government in the final CBO-like forecast.” It
would also require adjusting other components of
GDP—possibly net exports—so that in aggregate
projected values of GDP remained consistent with
CBO’s published projections.

90. Asa general rule, CBO typically does not provide enough information in the text of the economic outlook chapter to

derive complete projections of most components of GDP.

91. See Congressional Budget Office, The Budget and Economic Outlook: Fiscal Years 2007 to 2016, January 2006, p. 32, at
www.cbo.gov/ftpdocs/70xx/doc7027/01-26-BudgetOutlook.pdf (May 1, 2006).

92. See Congressional Budget Office, The Budget and Economic Outlook: Fiscal Years 2007 to 2016, January 2006, p. 31, at
www.cbo.gov/ftpdocs/70xx/doc7027/01-26-BudgetOutlook.pdf (May 1, 2006).

93. See Congressional Budget Office, The Budget and Economic Outlook: Fiscal Years 2007 to 2016, January 2006, p. 37, at
www.cbo.gov/ftpdocs/70xx/doc7027/01-26-BudgetOutlook.pdf (May 1, 2006).

94. State and local purchases of goods and services include gross investment, outlays for personnel, consumption of fixed capital,
and “other” purchases of goods and services by state and local governments. The final CBO-like forecast projects little
change in the level of real “other” state and local purchases of goods and services in either fiscal year 2006 or fiscal year 2007.

95. It would also change projections of state and local operating surpluses in the CBO-like forecast. The final CBO-like fore-
cast already includes state and local budgets that are in slight surplus positions in fiscal years 2006 and 2007.
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The final CBO-like forecast already seems
roughly in line with what we know about CBO’
short-term expectations for government spending
and net exports. For example, CBO expects that “if
current laws and policies do not change, such
spending [real purchases for current consumption
and investment by all levels of government] will
grow by another 2 percent in 2006.”°° However, it
expects that federal defense spending will to slow
in 2007, “reducing the growth of the total pur-
chases by the government sector.””’ The final
CBO-like forecast puts growth in real purchases by
government at all levels at a little over 2 percent
in fiscal year 2006 and a little under 2 percent in
fiscal year 2007. It puts the year-over-year percent
change in real federal defense spending at —2.5 per-
cent in fiscal year 2007.

Moreover, the final CBO-like forecast projects a
trade deficit that is roughly stable. The nominal trade
deficit measured as a simple difference between
NIPA exports and NIPA imports levels off between
6.0 percent and 6.1 percent of GDP in 2006. It
begins to decline gradually as a share of GDP in
2007. The economic outlook chapter indicates that
CBO similarly expects that “the trade and current-
account deficits will level off this year and then
decline as a share of GDP over the medium term.”®

We turn next to the components of taxable per-
sonal income (see Table 3A). Consistent with CBO’s
published projections, the ratio of wage and salary
income to NIPA taxable personal income in the
final CBO-like forecast is nearly constant over the
10-year budget period, never varying more than
some 0.2 percentage point from a 10-year average
of roughly 69 percent. However, income shares for
the remaining components of NIPA taxable per-

sonal income drift slightly. For example, the ratio of
personal dividend income and NIPA taxable per-
sonal income slips almost 1.4 percentage points
over the 10-year budget period, declining to
roughly 5.4 percent of NIPA taxable personal
income by 2016. That decline in the personal divi-
dend income share is largely offset by concurrent
increases in personal interest income and personal
rental income as a share of NIPA taxable personal
income. It is most pronounced not after 2008 but
in the second half of the 10-year budget period.

These changes in the composition of NIPA tax-
able personal income partly reflect trends in the GI
control forecast—but only partly (see Table 3B).
Some components of NIPA taxable personal
income in the final CBO-like forecast are set prima-
rily using information from the GI control forecast.
Thus, in both the control forecast and the final
CBO-like forecast, personal interest income and
personal rental income increase as a share of NIPA
taxable personal.

However, the GI control forecast includes a
roughly 4 percentage point drop in the ratio of
wage and salary income to NIPA taxable personal
income over the 10-year budget period. It also
includes a slight upturn in the ratio of personal div-
idend income to NIPA taxable personal income.
That increase in the personal dividend income
share in large part mirrors trends in corporate prof-
its in the GI control forecast. In contrast with CBO’s
baseline projections, corporate profits as a share of
GDP rebound after 2011 in the GI control forecast.
Consistent with the structure of the GI model, div-
idend income as a share of NIPA taxable personal
income similarly rebounds.

96. See Congressional Budget Office, The Budget and Economic Outlook: Fiscal Years 2007 to 2016, January 2006, p. 37, at
www.cbo.gov/ftpdocs/70xx/doc7027/01-26-BudgetOutlook.pdf (May 1, 2006).

97. See Congressional Budget Office, The Budget and Economic Outlook: Fiscal Years 2007 to 2016, January 2006, p. 37, at
www.cbo.gov/ftpdocs/70xx/doc7027/01-26-BudgetOutlook.pdf (May 1, 2006).

98. CBO later reiterates this point, adding that it “expects relative stability in petroleum prices over the next two years to help

stabilize the nominal trade deficit.” See Congressional Budget Office, The Budget and Economic Outlook: Fiscal Years 2007 to
2016, January 2006, pp. 37 and 39, at www.cbo.gov/ftpdocs/70xx/doc7027/01-26-BudgetOutlook.pdf (May 1, 2006).
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K Figure 1A CDA 07-02

Federal Personal Income Tax Revenue as a Share of GDP
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Note: We calibrate the Global Insight (Gl) model to the January 2006 baseline economic and budgetary projections from the Congressional Budget
Office (CBO). We use Gl's February 2006 short-term U.S. Macroeconomic forecast as a starting point (control). We adjust the control forecast to reflect
the CBO’s current-law assumptions.

The CBO assumes the expiration of all components of the Economic Growth and Tax Relief Reconciliation Act of 2001 (EGTRRA) and the Jobs and
Growth Tax Relief Reconciliation Act of 2003 (JGTRRA) by 2010. The Gl control forecast assumes at least a partial extension of some of the tax relief
measures included in EGTRRA and JGTRRA. As a result, Gl projects a far more gradual increase than does the CBO in national income and product
accounts (NIPA) personal income tax revenues as a share of gross domestic product (GDP). It also projects higher levels of NIPA personal disposable
income as a share of GDP.

Sources: Congressional Budget Office, The Budget and Economic Outlook: Fiscal Years 2007 to 2016, January 2006, at www.cbo.gov/ftpdocs/70xx/ doc70271
01-26-BudgetOutlook.pdf (May I, 2006), and Global Insight, “U.S. Economic Outlook,” February 2006, p. 5, at myinsight.globalinsight.com/serviet/cats?
pageContent=downloadFile&file=106453.pdf (August 7, 2006).
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R Figure 1B CDA 07-02

Personal Disposable Income as a Share of GDP
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Note: We calibrate the Global Insight (Gl) model to the January 2006 baseline economic and budgetary projections from the Congressional Budget Office
(CBO). We use Gl's February 2006 short-term U.S. Macroeconomic forecast as a starting point (control). We adjust the control forecast to reflect the
CBO's current-law assumptions.

The CBO assumes the expiration of all components of the Economic Growth and Tax Relief Reconciliation Act of 2001 (EGTRRA) and the Jobs and
Growth Tax Relief Reconciliation Act of 2003 (JGTRRA) by 2010. The Gl control forecast assumes at least a partial extension of some of the tax relief
measures included in EGTRRA and JGTRRA. As a result, Gl projects a far more gradual increase than does the CBO in national income and product
accounts (NIPA) personal income tax revenues as a share of gross domestic product (GDP). It also projects higher levels of NIPA personal disposable
income as a share of GDP.

Sources: Congressional Budget Office, The Budget and Economic Outlook: Fiscal Years 2007 to 2016, January 2006, at www.cbo.gov/ftpdocs/70xx/doc7027/

01-26-BudgetOutlook.pdf (May |, 2006), and Global Insight, “U.S. Economic Outlook,” February 2006, p. 5, at myinsight.globalinsight.com/servlet/cats?
pageContent=downloadFile&file= 10645 3.pdf (August 7, 2006).
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R Figure 2 CDA 07-02

Federal Defense Spending as a Share of GDP
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Note: After 2006, the Congressional Budget Office (CBO) extends current fiscal year defense spending at the rate of inflation. Global Insight (Gl) is
unrestricted by such current-services budget requirements. Thus, through 2010, Gl's baseline forecast includes additional supplemental appropriations
for Irag and Afghanistan. From 201 | to 2016, it includes a slightly higher deflator for military wages and salaries. The result is a persistent gap between
CBO and Gl projections of national income and product accounts (NIPA) federal defense spending. See also the note to Figure [A.

Sources: Congressional Budget Office, The Budget and Economic Outlook: Fiscal Years 2007 to 2016, January 2006, at www.cbo.gov/ftpdocs/70xx/
doc7027/01-26-BudgetOutlook.pdf (May |, 2006), and Global Insight,"U.S. Economic Outlook,” February 2006, pp. 53-59, at myinsight.globalinsight.com/
servlet/cats?pageContent=downloadFile&file=106453.pdf (August 7, 2006).
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K Figure 3 CDA 07-02

Corporate Profits as a Share of GDP

Percent of GDP
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Note: The Pension Funding Equity Act of 2004 (PFEA) expired at the end of 2005. PFEA temporarily lowered firms' required contributions to defined-
benefit pension plans. Global Insight's February 2006 forecast assumes a change in current law that extends PFEA's higher discounting through 2006.
Congressional Budget Office (CBO) baseline projections do not. As a result, Global Insight (Gl) makes no specific adjustment to before-tax corporate
profits or to the corporate income tax base to reflect a jump in defined-benefit contributions. The CBO does, yielding a drop in before-tax corporate
profits as a share of GDP when compared to the Gl forecast. See also the note to Figure |A.

Sources: Congressional Budget Office, The Budget and Economic Outlook: Fiscal Years 2007 to 2016, January 2006, at www.cbo.gov/ftpdocs/70xx/

doc7027/01-26-BudgetOutlook.pdf (May I, 2006), Global Insight,“U.S. Economic Outlook,” February 2006, pp. 53-59, at myinsight.globalinsight.com/
servlet/cats’pageContent=downloadFile&file=106453.pdf (August 7, 2006).
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K Figure 6 CDA 07-02

Real (Inflation-Adjusted) Total Income:
Comparison of NIPA Personal Income and IRS Adjusted Gross Income

Calendar Year Total (Trillions of 2003 Dollars)

10
NIPA Personal
Income

8 [~ AGI

Gap i BEA Adjusted

Personal Income
IRS Adjusted

6 - Gross Income

4 -

2 -

| | | | | | | | | |
1955 1960 1965 1970 1975 1980 1985 1990 1995 2000 2005

Note: The Bureau of Economic Analysis (BEA) produces tables that compare the components of national income and product accounts

(NIPA) personal income to tax return income. Specifically, the tables identify and provide estimates for the adjustments needed to reconcile

the differences between NIPA personal income and adjusted gross income (AGI). Those reconciliation adjustments are used to calculate an
“adjusted” personal income that approximates AGl. The difference remaining between adjusted personal income and AGl is called the “AGI gap.”
The AGI gap for real adjusted personal income and AGI increased gradually between 1960 and 2000. It increased more rapidly between 2000
and 2003.

In estimating detailed personal income targets, we rely upon unpublished detailed tables that are available from the BEA upon request. We
also rely upon annual Survey of Current Business articles that describe the major categories used to reconcile the differences between NIPA
personal income and IRS federal adjusted gross income. For example, see Mark A. Ledbetter; “Comparison of BEA Estimates of Personal Income
and IRS Estimates of Adjusted Gross Income, New Estimates for 2001, Revised Estimates for 1959-2000," Survey of Current Business,Vol. 84,
No. 4 (April 2004), pp. 8—22, at www.bea.gov/bea/ARTICLES/2004/04April/0404PI&AG.pdf (May 31, 2006).

For a recent reconciliation of NIPA personal income and IRS federal AGI, see U.S. Department of Commerce, Bureau of Economic Analysis,
National Income and Product Accounts, Table 7.19, at www.bea.gov/bea/dn/nipaweb/SelectTable.asp?Selected=N#S7 (May 24, 2006). Table 7.19 also
appears periodically in the Survey of Current Business.

Source: The Heritage Foundation, Center for Data Analysis.
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K Figure 7

CDA 07-02

Components of Wage and Salary Adjustments in the NIPA AGI Reconciliation

Billions of 2003 Dollars
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Note: NIPA = national income and product accounts; AGl = adjusted gross income; BEA = Bureau of Economic Analysis; IRS = Internal Revenue
Service. See also the note to Figure 6.

Source: The Heritage Foundation, Center for Data Analysis.
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A Figure 8

Real (Inflation-Adjusted) Wage and Salary Income:
Comparison of NIPA Personal Income and IRS Adjusted Gross Income

Trillions of 2003 Dollars

6 -

NIPA Personal
/ Income

5F <«— BEA Adjusted
Personal Income
IRS Adjusted

4L Gross Income

3L

2L

| | | | | | | | | |
1955 1960 1965 1970 1975 1980 1985 1990 995 2000 2005

Note: NIPA = national income and product accounts; BEA = Bureau of Economic Analysis; IRS = Internal Revenue Service. See also the note to Figure 6.

Source: The Heritage Foundation, Center for Data Analysis.
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A Figure 9 CDA 07-02
Real (Inflation-Adjusted) Interest Income:
Comparison of NIPA Personal Income and IRS Adjusted Gross Income
Billions of 2003 Dollars
1,200 -
1,000 [~
NIPA Personal
Income
800 [~
600
400
BEA Adjusted
200 [~ Personal Income
IRS Adjusted
Gross Income
| | | | | | | | | |
[955 1960 1965 1970 1975 1980 1985 1990 1995 2000 2005
Note: NIPA = national income and product accounts; BEA = Bureau of Economic Analysis; IRS = Internal Revenue Service. See also the note to Figure 6.
Source: The Heritage Foundation, Center for Data Analysis.
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A Figure 10 CDA 07-02

Real (Inflation-Adjusted) Dividend Income:
Comparison of NIPA Personal Income and IRS Adjusted Gross Income

Billions of 2003 Dollars

450
NIPA Personal
400 - Income
350
300
250 |~
200 BEA Adjusted
Personal Income
50 -
IRS Adjusted
100 F Gross Income
50 [~
1955 1960 1965 1970 1975 1980 1985 1990 1995 2000 2005

Note: NIPA = national income and product accounts; BEA = Bureau of Economic Analysis; IRS = Internal Revenue Service. See also the note to Figure 6.
Source: The Heritage Foundation, Center for Data Analysis.
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R Figure |1 CDA 07-02

Actual vs. Estimated AGI Total Interest Income
Billions of Dollars
280 —
260
240

220

200

\ Estimated AGI
Actual AGI

160 | | | | | | | | | | | | |
1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003

180

Note: NIPA = national income and product accounts; AGI = adjusted gross income; BEA = Bureau of Economic Analysis. See also the note to Figure 6.
Source: The Heritage Foundation, Center for Data Analysis.
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A Figure 12

Actual vs. Estimated AGI Dividend Income

Billions of Dollars
160 -

140

120 |- / Actual AGI
V4

Estimated AGI

100

80 T——

60
1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003

Note: NIPA = national income and product accounts; AGl = adjusted gross income; BEA = Bureau of Economic Analysis. See also the note to Figure 6.

Source: The Heritage Foundation, Center for Data Analysis.

38

CDA 07-02




THE HERITAGE CENTER FOR DATA ANALYSIS

A Figure 13 CDA 07-02

Growth of Real (Inflation-Adjusted) Consumer Spending

Percent Change from a Year Ago

3.2 r

301 Gl Control
Forecast

28

26

24+

221 CBO Baseline
Projections

20 \ \ \ \ \ \ |

2009 2010 2011 2012 2013 2014 2015 2016

Note: We calibrate the Global Insight (Gl) model to the January 2006 baseline economic and budgetary projections from the Congressional Budget
Office (CBO).We use Global Insight's February 2006 short-term U.S. Macroeconomic forecast as a starting point (control). The result is a final CBO-like
baseline forecast. That final CBO-like forecast replicates all economic and budgetary projections published by CBO. It also includes projections of key
macroeconomic and income variables typically not published by CBO.

The final CBO-like forecast incorporates a marked slowdown in the growth of real consumer spending between 2010 and 201 |. That slowdown in
real consumer spending is broadly consistent with the drop in personal disposable income implied by CBO's published projections of national income
and product accounts (NIPA) taxable personal income and NIPA federal receipts from personal income taxes. It contrasts sharply with the Gl control
forecast's much higher rates of growth in real consumer spending.

Sources: The Heritage Foundation, Center for Data Analysis, and Global Insight,“U.S. Economic Outlook,” February 2006, at myinsight.globalinsight.com/
servlet/cats?pageContent=downloadFile&file=106453.pdf (August 7, 2006).
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A Figure 14 CDA 07-02
Personal Saving Rate
Percent of Personal Disposable Income
251
Gl Control

20 Forecast
15

10 |-

05

00 |
05 - CBO Baseline

Projections
10 L
15 kb
0 L
200 2008 2009 2010 2011 2012 2013 2014 2015 2016

Note: The final CBO-like forecast projects declines in personal saving and the personal saving rate. Both the slowdown in the growth of real consumer
spending and the drop in the personal saving rate are broadly consistent with CBO's current-law assumptions. The Global Insight (Gl) control forecast
assumes at least a partial extension of various tax relief measures enacted in 2001. As a result, the control forecast for the personal saving rate differs
dramatically from projections of the personal saving rate from the final CBO-like forecast. See also the note to Figure 13.

Sources: The Heritage Foundation, Center for Data Analysis, and Global Insight,"U.S. Economic Outlook,” February 2006, at myinsight.globalinsight.com/
servlet/cats?’pageContent=downloadFile&file=106453.pdf (August 7, 2006).
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A Figure 15 CDA 07-02

Growth in Real (Inflation-Adjusted) Business Fixed Investment in the
Final CBO-Like Baseline Forecast

Percent Change from a Year Ago
4~

A

ol v—\ e Equipment

and Software

Non-Residential
2 |- Structures

2L
2005 2006 2007 2008 2010 2011 2012 2013 2015 2016

Note: Non-residential investment consists of business spending on equipment, software, and structures. In The Budget and Economic Outlook (January
2006), the Congressional Budget Office (CBO) indicates that it expects an “acceleration in the growth of structures relative to that of equipment and
software." The final CBO-like forecast is broadly consistent with CBO's statement. The year-over-year percent change in real business spending on
non-residential structures increases from almost 1.9 percent in 2005 to just over 10.0 percent in 2006. Over the same period, growth in real business
spending on equipment and software expands by far less. See also the note to Figure |3.

Sources: The Heritage Foundation, Center for Data Analysis; Congressional Budget Office, The Budget and Economic Outlook: Fiscal Years 2007 to 2016,

January 2006, p. 32, at www.cbo.gov/ftpdocs/70xx/doc7027/0 | -26-BudgetOutlook.pdf (May |, 2006); and Global Insight,“U.S. Economic Outlook,”
February 2006, at myinsight.globalinsight.com/servlet/cats?’pageContent=downloadFile&file=106453.pdf (August 7, 2006).
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& Table | CDA 07-02

CBO Projections Used in Constructing the CBO-like Baseline Forecast

All Baseline Economic Projections

Nominal GDP Billions of Dollars

Nominal GDP Percentage Change

Real GDP Percentage Change

GDP Price Index Percentage Change
Consumer Price Index, All Urban Consumers Percentage Change

Core Consumer Price Index Percentage Change
Unemployment Rate Percent

Three-Month Treasury Bill Rate Percent

|0-Year Treasury Note Rate Percent

Corporate Book Profits Billions of Dollars

Wages and Salaries Billions of Dollars

Potential GDP Average Annual Growth Rate
Potential Labor Force Average Annual Growth Rate

Selected Baseline Budgetary Projections (Billions of Dollars)'

Federal Expenditures/Outlays Federal Receipts/Revenues

Consumption Expenditures Current Tax Receipts
Defense Consumption of Fixed Capital Taxes from ROW
Non-defense Consumption of Fixed Capital Taxes on Production and Imports
Defense Consumption Personal Income Tax Receipts
Non-defense Consumption Corporate Income Tax Receipts

Gross Investment? Contributions for Government Social Insurance
Federal Net Investment (defense and non-defense combined) Social Insurance Tax Receipts®

Transfer Payments® Other Current Receipts
Social Security Transfer Receipts
Medicare Surpluses of Federal Government Sponsored Enterprises
Social Benefits to the ROW Income on Assets’
Medicaid Federal Interest Payments
Grants-in-Aid to State and Local Governments Gross Interest Payments®
Other Transfer Payments to ROW Publicly held Federal Debt’

Subsidies Debt Held by Government Accounts®
Subsidies (agriculture, housing, and all other combined) Unified (Budget) Surpluses/Deficits

Other Means of Financing Publicly Held Federal Debt

Federal Reconciliation Items (Billions of Dollars)

Total Difference Between NIPA Expenditures and Unified Outlays
Total Difference Between NIPA Receipts and Unified Revenues

I Unless otherwise indicated, Table | lists only the CBO's published projections of national income and product accounts (NIPA) federal outlay
variables.

2 The CBO's baseline projection of NIPA federal gross investment (defense and non-defense combined) is obtained by summing the CBO's
baseline projections of NIPA defense and non-defense consumption of fixed capital with federal net investment. The CBO's baseline projection
of federal net investment is part of the total difference between NIPA and unified (budget) federal spending.

3 The CBO publishes NIPA projections of social benefits to the rest of the world and grants-in-aid to state and local governments. However, it
publishes only budget projections of mandatory federal spending on Social Security, Medicare, and Medicaid. We adjust mandatory federal spending
on Social Security, Medicare, and Medicaid so that all three are roughly compatible with NIPA definitions of current and other transfer payments.

4 Social insurance tax receipts include Social Security taxes, Medicare taxes, and unemployment taxes.

> Federal income on assets is the sum of federal interest income and federal rent and royalty receipts.

¢ The CBO does not publish its projections of net federal interest payments. However, it publishes projections of NIPA gross federal interest
payments and NIPA federal income on assets. We use both to calculate an implied target for federal net interest payments.

7 We calculate the year-to-year change in publicly held federal debt using the CBO's published projections of unified federal surpluses and its projections
of the federal government's other means of financing publicly held federal debt.

8 Federal debt held by government accounts includes federal debt held by the Social Security, Medicare, and federal military and civilian retirement
trust funds.

Note: CBO = Congressional Budget Office; ROW = rest of the world.

Source: Congressional Budget Office, The Budget and Economic Outlook: Fiscal Years 2007 to 2016, January 2006, at www.cbo.gov/ftpdocs/70xx/doc
7027/01-26-BudgetOutlook.pdf (March 26, 2007).
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THE HERITAGE CENTER FOR DATA ANALYSIS

‘(pauinbau uondiuasgns /00T ‘€7 YoIBIN) |=2AIY2ID =2/

949/ | =([221M1857915I73]1]=1Ud1U0)28Dd/S1D3/18]A195 /L0 YSISUIIDGOISWYSISUIAW T ‘9007 Adenuga ,SO0[INO JIWOU0T 'S, ‘WY3Isu| [BqO|D) PUB ‘SIsA[euy/ BIB(] JOf J2IUST) ‘UOIBPUNO 93B1IUDH S| :$924N0S
'‘0gD Aq paysiignd 10u A|[e21dA] S9|gRIIBA 9UIODUI PUB JILUOUOID0IDBW A3 JO suondafoud sapnppurl osfe 3 *OgD Aq paysiignd suonoafoad Aueadpng

pUB DILIOUOD3 |[e so3edl|dad }58I210) II-OgD) [BUl TBY | '}SBIDU0} 3UIjaseq {1|-OgD [eul B Sl }nsad ay | juiod Suijiels e se 35eI2404 DILOUOID0IIR|A '§' () WIS}-1I0YS 9007 AJendge s,1ydisu| [eqo|o) asn
M (0FD) 2210 193png [BUOISS2ISUOT) BY1 WOy suoipdafoad Aue1a3png pue dILIOUOIS aulj3seq 9007 AJenue[ sy} 03 [9poul 1Y3isu| [eqo|D) U3 93dgI[ed IAA “(UIBj-UOU puB WJe)) awodul sioyalidoud
puE ‘DWOodUl [B3URJ [BUOSJIad 'SUODUI PUSPIAIP [BUOSIDd ‘DWODUI 3saJaiul [euosiad ‘Duwodul AJejes pue 98eM JO WiNS 3y} SI awodul [euosiad ajgexe) (Vd|N) S}unodde 1onpo.ad pue awodul [euoijeN| 230N

8¢ L'6C y1e (0333 LYE 1'9¢ £9¢ 69¢ 0L 0LE 69¢€ aJeyS 199 [B4opa4 PloH APIgnd
4o Jo wediay
0T8H| OCly'l 0L¥E 0'€8T| 0+ 0891l 0clI 0'850°1 0'800° 0’656 0506 sidioday xe| [|0IAed [e49pa4
PyI1T I'L66'] 8'/88' 9¥8L| 089’1 YrES] 9P LTST 6991° 01801 0'€66 SUOIPS||OD) XB] [BUOSISd [B4oPa4
1oy S8¢ CULE C09¢ (4093 Clye (323 I'1ee (4743 [4343 (N 4R3 suo3||0D) Xe| 31eI0dio)) [espa
9SS vy V€ 8'€C ¥0- qE8- eelc I'vE€C 0'19¢ 8LLT 681¢- BUIneS [e19pa4 19N VdIN
999 veL 1'8S 8'6€ 9LE Syli- N 'O¥ ¢ 0'6SC 80LC 69€E- sasn|dung [esapa4 payiun
0/¥0% 0'6£8'¢ 0999°¢ 0905'€ 00ore'e 0TsTe 0501'E 0'€86C 0'/58C 0TELT 0'6¥9C Suipuads [esapag payiun
9EIY yI6e R2OAS 8'SHSE 9LLE€C VAN NS /88T 6THLT 0'865C T19%C I'TIET SNUIASY XB| [B49pa4 Pajiun
(98DuaAYy AD3) [DISI4) uonDYu| o) paasnipy 10N ‘suoligs
S0~ 80" (O - ql- el- 90~ 1'0- 00 1’0 I'0 91ey SUINES [BUOS.ISd

SLIODU[ [DUOSIY 3|qDSOGSI(] JO U844

9102 S10¢ ¥10¢ €10¢ Clot 110t ol1oc 6002 800¢C £00T 900C Jo3ed1pu] Ase3adpng Jo dlwouody
(Pa1D2IpU BSIMIBL(O) SSIJUN SSDISAY D3, IDPURIDY)

(panunuod) 1sexalo auljaseg MI-09) |euld 900z Arenuer 3y} jo suonedijdwy

¢0—£0 VAD (AL A

44



THE HERITAGE CENTER FOR DATA ANALYSIS

‘(pauinbau uondiasgns /00T ‘€7 YoJBIN) |=2AIY2ID9d=][2dA1
18/ | =(|92IM3S791SI73]1)=1Ud2U0 93D d/S1D2/19]AIS W02 IYSISUIDGOISWSISUIAW T ‘9007 AJBNUGR ,SOO0[INO JIWOU0dT 'S, ‘WY3ISU| O[S PUB ‘SISA[eUYy/ BIB(] 4O} JOIUSY) ‘UOITEPUNO 938D S| :$324n0§

'‘0OgD Ag paysiignd 1ou A|[ed1dA3 S9|geIIBA UIODUI PUB DILUOUOIR0IDBW A3 Jo suondafoad sapnjpul osfe 3 "OgD Aq paysijgnd suonoaloud Aueadpng
PUEB 2ILIOUO0D3 |[e s91edl|daJ 152910} 33II-OgD [BUl) 1BY | '1SBIRU0) dUI[RSEg 93{|-OgD [BUl © SI 1Nsad oy | "julod Suiliels e se 3583940} DILOUOIS0UIR|. 'S’ WS}-1I0YSs 9007 AJenugad saydisu| [eqoj) asn

M (OgD) 22140 198pNng [BUOISS2UZUOT) SY1 WO} suondafold AUe1edpng pue dILOUODS dUljaseq 9007 AJenue( oy} 03 [opow 1y3isu| [eqo|D) ay3 91edqi[ed SAA “(WJdej-uou pue wJey) awodul sioaludoud
PUB ‘9WO0UI [BIURJ [BUOSIDd 'DUIODUI PUSPIAIP [BUOSISd 'BU0DUI 1594911 [BUOSISd ‘SWODUI AJB[ES PUB 93BM JO WINS S SI 9W0dUI [euostad a|gexel (Yd|N) SIUnodde 1onpoid pue awodul [eUOHEN 210N

611 611 8l 8l L] 9l S S S Gl 9l (WJej-UON| pue wied) swodul suojelidoly
8l L L] L 9l 9l Gl i €l Il Ol SWODUJ [EJUDY [BUOSI=d
L9 99 9 9 9 59 L9 L9 89 69 99 SWIODU| PUSPIAI(] [BUOSISd
Syl (a4 8¢l el cel 6'CI 9l [ 611 911 L] SWODU| 3SaJajU| [BUOSId
1G9 959 99 199 1'/9 ¥'/9 L'/9 89 9'89 6'89 169 SwodU| AJejeS pue 95eAA
0001 0001 000l 0001 000l 0001 0001 0001 0001 0001 0001 SWODU] [BUOSIS 9|qeXE| VdIN
SLIODU| [DUOSIDY 3JGDXD] VJIN 4O U4y
€0l [0l 6'6 L'6 S'6 56 96 ol SOl 1 611 SHJodd Yoog Sjedodiod)
4o Jo wadisy
910¢ S10C 10T €10C (4114 110T 010t 600¢ 800¢ £00T 900¢
(98DJaAYy dD3) IDPUBIDY))
1SBJ3404 DIWOU0I30.d. ‘SN 9007 AJ4eniga 1ySisu| [eqo|D)
[an Cl Cl €11 [an Cl 1 [ Cl N S (Wej-UoN pue wieq) swodul stojelidolyd
id id Sl Gl id id id el Cl Il 60 SWODUJ [EJUSY [BUOSISd
'S q'S 9'q L'S 6'S 9 €9 9 99 89 59 SWIODU| PUSPIAIC] [BUOSISd
6| 8¢l 9l Sl 4 £l [a4 Il 0l 8l 8l SWODU| 35aJalU| [BUOSJod
1'69 169 1'69 169 069 069 1'69 169 069 6'89 69 Swodu| AJe[eS pue S3eAA
0001 0001 000l 0001 000l 0001 0001 0001 0001 0001 0001 SWODU] [eUOS.Id 9|qeXe| dIN
30D [DUOSIDY 3GDXD] V/JIN 4O U244
06 06 06 06 I'6 6 €6 6 8'6 €0l 601 SHJ0.d Soog SrelodioD
ddo Jo wadizy
910C S10C ¥10C €10C 10t 10T 010¢ 600C 800¢ £00T 900¢
(98D4aAY AD3 IDPUBIDY))
aseda404 M|II-OgD [eul4 9007 AJenuef
3WodUu| [euosIdd Jo syusuodwo) pue syyoid djesodio)
20—£0 VAD £9|1qel W

45





