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Abstract

This paper provides the complete specification of a model to project contributions to,
investment earnings of, and distributions from tax-deferred retirement savings accounts.
The model is used to project taxable pension distributions and IRA withdrawals for the
Congressional Budget Office’s(CBO’s) 10-year baseline. A 75-year version of the model
was also used to produce the estimates for the CBO Paper “Tax-Deferred Retirement
Savings in Long-Term Revenue Projections.” The model is presented in two parts: one
covering individual retirement accounts and defined-contribution plans, and the other

covering defined-benefit plans. The variablesused inthe model are defined in an gppendix.
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Introduction

Thispaper isacompanion to the Congressional Budget Office (CBO) Paper “ Tax-Deferred
Retirement Savings in Long-Term Revenue Projections.” That document focused on
estimating how the flowsinto and out of tax-deferred retirement planswould affect federal
revenues as a percentage of gross domestic product (GDP) over the next 75 years. The
model used to generate those projections was described in general termsin Appendix A of

that paper.

This paper provides a complete specification of that model, beginning with its primary
antecedent (which covered only individud retirement accounts, IRAS) and documentingits
subsequent development. Themodd, whichis also used to generate projections of taxable
pension and IRA distributions for CBO's semiannual 10-year budget baseline, has two
distinct modules: one covering defined-contribution (DC) plans and IRAS, the other

covering defined-benefit (DB) plans.

The Defined-Contribution Plan/IRA Module

The DC/IRA module expands upon work done by Sabelhaus on IRA withdrawals.
Sabelhaus's IRA model has been enhanced by using the newly available Information
Returns Master File (IRMF)—a companion to the annual sampleof tax returns prepared by

the Statistics of Income (SOI) division of the Internal Revenue Service. ThelRA modd’s

1See Sabelhaus, John, “Modeling IRA Accumulations and Withdrawals,” National Tax Journal, vol. 53, no. 4 (December
2000), pp. 865-76.



structure has also been applied to DC plans, and the two models have been integrated.

M odel resultshavebeencalibrated to actual assetsandwithdrawal sbetween 1998 and 2002.

Review of Sabelhaus’s Work

Sabelhaus's model focused on withdrawals from IRAs. In the process of estimating
withdrawals, however, Sabel hausal so estimated all themajor cash flowsinto IRAs. Hethen
used those flows to simulate the accumulation of assets within IRAs, and ultimately
estimated withdrawal s as a percentage of those assets. The data he used to perform those

simulations were from avariety of sources covering the year 1995.

Model Mechanics. The accumulation of assets is a mechanical process. From a given
starting point, assets increase from one year to the next by (1) receiving a return on the
account’s investments, and (2) receiving new contributions (including rollovers from

employment-based plans). Assets decrease when withdrawals are made.

Tomakeamodel of asset accumul ation operational, one must be able to estimateinvestment
returns, contributions, rollovers, and withdrawals. Sabelhaus' s model was based on the
notion that age-specific behavior with respect to contributions and withdrawalsis constant
over time. Hence, if oneknowsthe percentage of taxpayers of acertain age who contributed
to an IRA and how much they contributed in a base year, one can estimate how much

taxpayersof that agewill contributein futureyears. Thesame principle appliesto rollovers



and withdrawals. With that in mind, Sabelhaus generated distributions of the following

items by one-year age cohort for tax year 1995:

. IRA assets at the beginning of the year (4),
. Total number of taxpayers (7),

. Amount of deductible contributions (C),

. Amount of rolloversreceived (R), and

. Amount of taxable withdrawals ().

Themodd alsoincorporated several growth parameters. One such parameter, representing
growth in the number of tax returns (w), varied by age. The others, which did not vary by
age, included the rate of return on investments (p), the growth in average contributions over
time (), and the growth in averagerollovers over time (1). For each age group (@) in each

year (¢) after 1995 (1=1), assets were calculated as follows:

11 A(a,t) = A(a-1,-1) + C(a-1,t-1) + R(a-1,-1) + [(a-1,t-1) - W(a-1,-1),

where

12 Clad) = T(a) * [Cla,1)/T(a,1)] * [1+y ()]
13 R(ay) = T(ad) * [R(a,))/T(@,1)] * [1+1()]
14 Kad) = Aa)*[L+p()]

15 W(ad)=A(ad)* [W(a,1)/A(a,1)], and

2The basic unit of analysisin Sabelhaus's model was the tax return. For joint returns, the age used to classify returnswas
that of the primary taxpayer.



16 T(a,f) = T(a-1,t-1) * w(a-1,t-1)

For purposes of measuring the long-term revenue effects of IRAs, equations 1.2, 1.4, and

1.5 generate the flows that affect taxable income.

Data Sources. Whenever possible, Sabelhaus used data from actual 1995 tax returns.
Specificaly, he used the age distribution from the SOI sample of the number of taxpayers
(7), the amount of deductible contributions (C), and the amount of withdrawals (/). He
also estimated rollovers received (R) using SOI data on totd and taxable pension
distributions. He assumed that if taxable pensions were less than 25 percent of gross
pensions, then the nontaxable portion represented arollover to an IRA. In those cases, he

set R equal to the nontaxable portion of the pension distribution.

The most conspi cuous piece missing from the SOI datawas the amount and age distribution
of IRA assets(4). Sabelhausthereforederived hisinitial distribution of IRA assetsfromthe
1995 Survey of Consumer Finances (SCF). Because the SCF sample wasrelatively small
and was not drawn using the same criteria as the SOI file, he employed a smoothing
technique to the data. By doing so, he rendered the two data sets more compatible and
avoided having the ripple effects of sampling anomalies affect results throughout the

projection period.

The remaining parameters were selected to be consistent with other CBO baseline
projections. A projection of the number of returns, for example, is part of the normal

process of projecting individual income taxes. At this stage of the model’ s devel opment,



the process was disaggregated to generate growth rates (w) by filing status for each of four
15-year cohorts. Thegrowthin contributions(y) and rollovers (1) wasassumedto bedriven
by wages, which is part of theboth the 10-year and long-term economic forecasts generated
by CBO.? Therateof return on investments (p) was assumed to be 7 percent—the interest

rate on corporate AAA bonds at the time.

Enhancements to the Sabelhaus Model

CBO enhanced Sabelhaus s model in avariety of ways, by doing the following:

. Using data from information returns (such as Forms W-2, 5498, and 1099-R) that

were not available to Sabelhaus,

. Fully accounting for nondeductible contributions and the recovery of basis,
. Using the individual rather than the tax return as the basic unit of analysis, and
. Accounting for IRAs held by nonfilers.

Use of Information Returns. The 1997 IRMF contains useful datafrom Forms 5498 that
were not available to Sabelhaus. For example, the formincludes a box reporting rollovers
received (R), allowing that aspect of the system to be modeled more precisely. More
important, however, arethe data on asset levels (4). Those datamake it possible to model

IRA accumulation using only tax data, thereby eliminating any inconsistency between tax

3I n CBO'’s 10-year baseline, the growth in IRA contributionsis driven by the statutory limit on contributions. Through
2001, the contribution limit wasfixed at $2,000 and contributions were assumed to remain flat. Legislation increased the
contribution limits to $3,000 in 2002, $4,000 in 2005, and $5,000 in 2008 (higher for those age 50 and above).
Consequently, when the contribution limit is scheduled to increase, contributions of those previously contributing thelimit
are assumed to grow at arate that reflects the growth in the limit, and all other contributions are assumed to grow with
average wages. When the contribution limitisindexed to inflation after 2008, contributions are assumed to increase with
inflation.



data and the SCF. The tax data also provide a much larger sample size from which to
construct an age distribution than does the SCF. In spite of the increased sample size and
greater internd consi stency between data sources, however, the raw datastill show enough
variability from one age group to the next to suggest that the smoothing techniques

employed by Sabelhaus remain appropriate.

The use of asset datafrom Form 5498 requiresastructural changeto the model, becausethe
form captures end-of-year asset levelsinstead of the beginning-of-year levels found in the
SCF. This requires modifying equation 1.1 to recognize that the end-of-year assets are
determined by the current year’s contributions, rollovers, and withdrawals instead of the
previousyear's. Suchamodification hasthe advantageof allowing current-year investment
returns to affect current-year withdrawals. Unfortunately, modifying equation 1.1 in that
way also creates a simultaneity problem with equation 1.5—current-year assets are a
function of current-year withdrawals in the former, while current-year withdrawals are a
function of current-year assetsin thelatter. To avoid this, the enhanced model uses an asset
measure (4) that disregards current-year withdrawals(that is, 4=4+W). Equation 1.1 isthen

rendered as:*

1la A(atf) =A(a-1-1) + C(a,t) + R(a,b) + I(a,t) - W(a-1,t-1)

In other words, 4 for the current year takes 4 from the previous year asits starting point,

adds contributions and rollovers from the current year, but subtracts withdrawals from the

4Throughout the paper, modifications of earlier equations retain the same equation number, but take alower-case letter
indicating the version. Verdgons aand b specify only those equationsthat differ subgantially from theoriginal. Versionc
represents afull specification of the final DC/IRA module including equations that do not differ substantially from the
original.



previousyear. Thus, assetsare no longer dependent on current-year withdrawals. 4 also

replaces 4 in equation 1.4.

Accounting for Nondeductible Contributions and Basis Recovery. Form 5498 provides
dataon the total amount of IRA contributions, not just the deductible portion reported on
Form 1040. Because nondeductible contributions produce tax-deferred investment returns
just as deductible contributionsdo, it should improve the precision of the model to include
those contributions. Furthermore, datafrom Form 1099-R make it possible to estimate the
portion of withdrawals that represent the tax-free recovery of basis (that is, those

nondeductible contributions).

Toincorporatethoseitemsinto the model, two new parameters must be estimated from base
year values: the nondeductible share of contributions (¢), and the portion of rollovers that
represents basis (¢).°> Instead of C and 7 (which represent only deductible contributions
and taxable distributions), equations 1.1, 1.2, and 1.5 must now use C and W, which
represent total contributionsandwithdrawals.® Deductible contributions(C)—theflow that

affects taxable income—is thus rendered as;

17 Clad) = Clad)* (1-0).

To estimate thetaxableshare of withdrawal s, basis (B) must betracked separately fromtotal

assets. That requires the addition of another equation to the model:

5These parameters were calculated for dl taxpayers rather than by age group.

6R always represented total rollovers, with the implicit assumpti on that no basis was included in them. That assumption
must now be abandoned.



1.8 B(a,t) = B(a-1,t-1) + [C(a,0)*d] + [R(a)* V] - [W(a-1,-1)-W(a-1,t-1)]

The taxable share of withdrawalsis then assumed to be proportional to the share of assets

that were not contributed after tax:

19 Waz) =W(a) * {1 - [Bla)/(Aa)]}-

Use of Individual Rather than Return Data. A supplemental file provided by SOI
contains the age and sex of all taxpayers in an SOl sample between 1987 and 2000. That
information allows age distributions to be constructed on an individual basis rather than on
a tax-return bads. Thus, secondary taxpayers are classified according to their own age
rather than that of the primary taxpayer. The new information also allows parametersto be
calculated separately for men and women, which adds an additional dimensionto the model
(designated with anm for male or an f for female) Furthermore, those two changes allow

the redistribution of assets upon death to be incorporated into the model.

To smul ate redistributions at death, the mode uses age-and-sex-specific mortality tables
that are consistent with the Socid Security Adminidration’s (SSA’S) intermediate
population forecas. In each year, the mortality tables are applied to the assetsin each age-
sex cohort to determinethe percentage that shoul d be associ ated with parti cipantswho died
during the year (and should therefore be redistributed) and the percentage that should be
associated with those who did not die (6). How assets are redistributed by the model
depends on some stylized rules designed to reflect that assets can be redistributed both

within a generation and between generations.



. Intragenerational redistributions are represented by married decedents. Assets of
such decedents (designated in the model with the subscript j) are assumed to be
redistributed to the surviving spouse. Because the average married man isroughly
threeyearsolder than hiswife, assets of married decedentswere shifted either three
years up or down the age distribution (and to the opposite sex), depending on

whether the decedent was male or female.

. Intergenerational redistributions are represented by single decedents (based on the
assumption that most such decedents were widowed or divorced with children
rather than never married). Assetsof such decedents (designated in the model with
the subscript s) are assumed to be redistributed to surviving children. The average
age of awoman at childbirth is roughly 26, so assets of single female decedents
wereshifted 26 years down the age distribution, and assets of S nglemal edecedents

were shifted 29 years down the age distribution.

Implicitly, theserulesassumethat theintergenerational redistributionsof married decedents
and the intragenerational redistributions of single decedents (both ignored by the model)

offset one another. The same rules hold for redistributing basis.

Assets and basis received by heirs are designated in the model as D and E, respectively.
Because of the different redistribution rules for married and unmarried decedents, the
equations representing D and E must be rendered separately for each marital status. Note
that marital statusrefersto that of the decedent, not of theheir. Toimplement the separation

by marital status, the share of assets held by married taxpayersin 1997 (u) was calculated



and added as an age-and-sex-specific parameter of the model. Equations 1.10 to 1.13

represent the female rendition of those equations.’

1.10  D(jf.a,) = [A(Ma-1+3,-1)-W(m,a-1+3,-1)] *
[1-6(m,a-1+3,+-1)] * p(m,a-1+3,1)

111 E(f.a,0) = [B(Ma-1+3,t-1)-W (m,a-1+3,-1)* B(m,a-1+3,-1)/A(m,a-1+3,t-1)] *
[1-6(m,a-1+3,t-1)] * p(M,a-1+3,1)

112  D(sf.af) = [A(f,a-1+26,-1)-W (f,a-1+26,¢-1)] *
[1-0(f,a-1+26,-1)] * [1-u(f,a-1+26,1)]

113  E(sf.a) = [B(f,a-1+26,t-1)-W (f ,a-1+26,t-1)* B(f,a-1+26,t-1)/A(f ,a-1+26,t-1)] *

[1-0(f,a-1+26,-1)] * [1-u(f,a-1+26,1)]

Redistribution of assetsto children forcesanother wrinkleintothemodel. Unlikeretirement
assetspassedto aspouse, all other retirement assets of decedentsmust be distributed within
five years. Modeling that wrinkle required accounting for assets bequeathed to children
(and the associated withdrawds) separately from other assets. W and 17 were therefore
created to represent total and taxable withdrawals made under the five-year mandate. The
assetsand basisfromwhich W isdetermined aredenoted as 4 and B, both of which start out
withvalues of zeroin 1997. The two eguations representing assets can then be rendered as

follows to incorporate redistributions upon death:

11b  A(faf) =0(fa-1-1) * [A(f,a-1,t-1) - W(f,a-1,t-1)] +

C(f,a,f) + R(f,a,0) + I(f,a,f) + D(j,f,a,z0)

7The parallel model for men would, in addition to changing the value of the sex subscripts, change the age shiftsin
equations 1.10 and 1.11 from +3 to -3, and in equations 1.12 and 1.13 from 26 to 29.

10



114 A(f.a0) = A(fa-14-1) - W(f,a-1,-1) + D(s/f a,0).

Similarly, the two equations representing basis can be represented as:

180 B(f.az) =0(f,a-1,1) * {B(f,a-1-1) - [W(F,a-1,4-1)-W(F a-1,4-1)]} +
[C(F.a,0*d] + [R(F.a0)*a] + E( fa0)

115 B(faf) = B(f,a-1,-1) - [W(F,a-1,-1)-W(Fa-1,-1)] + E(sf,a.0).

Pulling W out of W means that the right-hand side of equation 1.5 applies only to the
difference between W and W. To fully account for W, equation 1.5 must be modified as

follows:

150 W(f.a) = AFa)* {[W(,a,1)W(FaD)AFaL)} +WEai),

where

116 W(fa)=4(far)* 02

The taxable portion of mandated withdrawals () mirrors equation 1.9:

117 Wad) = W(ao) * {1 - [B(.a)lAfan])

Equations for contributions, rollovers, investment income, and tax returns change only in

that a sex subscript is added to the termsthat already have an age subscript.

11



Accounting for Nonfilers. Using tax data for the IRA model provides a much larger
sampl e size than does use of the SCF data, but at the cost of excluding nonfilers from the
modd. Over the short term, that omission makesvirtually nodifference. But, inlater years,
some of those nonfilers could become filers (due to real income growth), and their
withdrawal swould be overlooked by the model. CBO egtimated the number of nonfilersin
each age group by subtracting the number of taxpayers from the total population. It then
derived an initial distribution of the assets of nonfilers by multiplying the average balance
per filer ineach age group by the number of nonfilersinthat agegroup. Nonfilers, however,
have fewer resources and hence much smaller IRA baancesthan dofilers. Therefore, the
initial estimate was scaled back to account only for the difference between assets reported
by filers and total IRA assets (as reported in the Federal Reserve Board’'s Flow of Funds

report).

After this change has been made, T should be replaced inequations 1.2, 1.4,and 1.6 by T,
which represents the entire population in an age group, not just the filers. Likewise, w
should be replaced in equation 1.5 by &, which representsthe growth in population (by age
and sex) instead of the growth in returns. Those annual growth factors were fully

disaggregated by one-year age cohort instead of by 15-year cohort as before.

Adding Defined-Contribution Plans
Like IRAs, defined-contribution plans involve the accumulation of assets. Withdrawals
from such plans are just as likely to be influenced by the amount of those assets as are

withdrawals from IRAs. To extend this modeling scheme to DC plans, however, requires

12



drawing on data sourcesbeyond those generated fromtax forms. ThelRA and DC modules
can be integrated by projecting rollovers from one to the other once and then using the

projected amount asadistribution in the DC module and a contribution in the IRA module.

Sources of Data. Unlike IRAS, for which al needed information could be extracted from
tax and information returns, different sources of data were required for the assets in,

contributions to, and withdrawals from DC plans.

Assets. Thereisnotax formfor DC plansanal ogousto Form 5498. Hence, likethe original
IRA modd, it is necessary to rely on the Survey of Consumer Finances for data on asset
levels. The 1998 SCF contains data on beginning-of-year assets, which are comparable to
the end-of-year IRA assets available on Form 5498 for 1997. Separate fields cover
employer-sponsored DC plans and Keogh plans. Unfortunately, only employedindividuals
wereasked about assetsin employer-sponsored plans. The assets of retired peoplewerenot

included. It was necessary, therefore, to impute those assets.

The imputation relies on the assumption that, for any age group, the ratio of total DC plan
assetsto the DC plan assets of employed individualsis the same asthe corresponding ratio
for IRA assets. The age-specific ratiosfor IRA assetswere calculated by dividing assetson
Form 5498 between those who are currently employed (that is, reporting wage or self-
employment income) and those who are not. The resulting ratios were then applied to the
reported DC assets on the SCF. No imputation was made to Keogh assets, because that

question was asked of all Keogh owners.

13



Contributions. Employee contributions to DC plans are reported on Form W-2.
Contributions by the self-employed to Keogh plans are reported on Form 1040.
Contributions by employersto DC plans, however, are not reported to the IRSin any form
that would allow them to be linked to individuds. CBO therefore used other data sources

to impute employer contributions.

The data used in this case were from Form 5500, one of which isfiled annually by every
private tax-deferred retirement plan with more than 100 participants? That formidentifies
the plan type (DB or DC), and contains data on aggregate contributions by employers and
employees separately. All DC plans sponsored by a particular employer (identified by the
Employer Identification Number, or EIN) were aggregated, and the ratio of employer
contributions to empl oyee contributions was calculated for each. The payer ID number on
each W-2 wasthen matched, when possible, to an EIN associated with one or more 5500s.
Theratio of employer contributions to empl oyee contributionscal cul ated from those 5500s
was applied to the empl oyee contributions on the W-2 to estimate employer contributions.
If no match among the 5500s could befound for aW-2 showing empl oyee contributions, the
W-2 was dropped from the sample, and the remaining W-2s with employee contributions

were reweighted to compensate.

Some DC plans providefor employer contributions but not employee contributions. Insuch
cases, a ratio of employer to employee contributions was of no use. Instead, a more
complicated procedurewasused. First, W-2sindicating pension coverage but no employee

contributionswerelinked, whenever possible, to 5500sfiled by DC planswith no employee

8Smaller plans aso filed forms, but only one-third of them were required to report financia datain 1997. Another third
reported financial datain 1996, and the final third reported financial datain 1995.

14



contributions. Employer contributions from all the identified 5500s were aggregated and
divided by aggregate wagesfrom all theidentified W-2s. That ratio wasthen applied to the
wages on each identified W-2 to get an initial estimate of employer contributions. To
account for therelative generosity of different employers, theinitial estimatefor each W-2
was then multiplied by the average contribution per participant from the linked 5500,
divided by the average contribution per participant fromall identified 5500s. Again, W-2s
showing pension coverage but no employee contributions that could not be linked to any
5500swere dropped, and the remai ning W-2swith those characterigtics were reweighted to

compensate.

Withdrawals. Withdrawals from DC plans are reported on Form 1099-R. Unfortunately,
they areidentified only ascoming from a*“ pension or annuity” without specifying theplan
type. A variety of strategies were employed to identify the plan type for as many 1099-Rs
as possible’ Very generally, government plans (almost all of which are of the defined-
benefit type) were identified based on the payer name, which usualy contained the name
of the sponsoring government. For private plans, some plan typeswere identified based on
key words (such as “ defined benefit” or “401k”) in the plan name. In cases where the plan
type was not clear from the plan name, the payer 1D was linked, whenever possible, to the
EIN of a5500. The plan typewasthen extracted fromthe 5500. Unfortunately, most payer
IDs on Form 1099-R are for plan administrators (usually an investment bank or life
insurance company) rather than for the sponsoring employer. Those 1099-Rs could not be
linked to any 5500. They were dropped, and the remaining 1099-Rs were reweighted to

compensate.

9For more details on therefining of the 1099-R data, see Congressional Budget Office, The Taxation of Distributions from
Retirement Savings Plans (April 2004), Appendix A.

15



Treatment of Rollovers From DC Plans to IRAs. To integrate the DC model with the
IRA model, the calculation of rollovers from the former to the latter should be performed
only once and used in both models. Such rollovers (referred to hereafter as “internal”
rollovers) are considered distributions from DC plans, so the model handles them just asiit
doestaxabledistributionsfrom DC plans. At thesametime, both IRAsand DC plansreceive
rollovers from other types of qualified plans (“external” rollovers). Those aretreated the
same as rollovers were treated in the Sabelhaus model; that is, as contributions.
Accommodating both treatments requires adding two subscripts to R: ¢ (representing the
source plan type), and p (representing the destination plan type). Likewise, a subscript
identifying the source plan type must be added to the portion of rolloversthat isbasis ().
The model recognizes values b (for private defined-benefit plans), g (for state and local
government plans), k (for defined-contribution plans) and i (for individua retirement
accounts) for p and g. Theinternal rollover equations corresponding to the female half of

the model for DC plans and IRAs are as follows:

118 R(K,if.af) = AKfad) * [R(KifaL)/AKfa1)], and

119 R(.kfaf) = -R(kif,a0).

Thefull specification of the DC/IRA module for femalesis completed asfollows, where g’
has the same value (i or k) asp, and p " has the same value as ¢ (which will always be the

opposite of thevalue of p).

11c  A(pfar) =0(fa-1-1) * [A(p,f.a-1-1) - W(p,f.a-1,¢-1) - R(q " p  f.a-1,t-1)] +

C(p,f.at) +Rbp,far)+Rgpfal)+1(pfat) +Dp,jfal)

16



12c  C(pfan)=T@pfal)* [Clfa)Tpfal)] * [1+y()]
1.3c  R(bpfal)+R(@pf.al) =Tp.fa)*{[ROpfal)+R(@pfa )T (p.fal)}*[1+1(0)]
14c  I(p,faz) =Apfa)*[1+p(p,0)]
15c  W(p,fa)=Apfal)* {[WEfal)-WefaDldpfal)} + Wefar)
16c  T(p.faz)=T@pfa-11)* a(fa-1-1)
17c  C(p,fat) = Epfan*(1-0).
18  B(pfaz) =0(fa-1-1)*
{B(.f,a-1t-1)-[W (p,f,a-1-2)-W(p,fa-1,-1)]-R[(q "p " f.a-1-1)*w(q )]} +
[Clp.f.an)*d] + [R(bp.f.an)+R@p.f a0 *w(b) + E(pj.f.ai)
1.9c  Wipfal) =[W(p,faz* Bpfa)dpfai)]
1.10c  D(p,j.f.a.f) = [A(p,m,a-1+3,-1)-W(p,m,a-1+3,+-1)] *
[1-6(m,a-1+3,-1)] * p(m,a-1+3,1)
1.11c D(p,sf.at) =[A(p,f.a-1+26,+-1)-W (p,f,a-1+26,-1)] *
[1-0(f,a-1+26,t-1)] * [1-u(f,a-1+26,1)]
1.12c  E(p,j.fat) = {B(p.ma-1+3,-1)- [W(p,m,a-1+3-1)-W(p,m,a-1+3,-1)]} *
[1-6(m,a-1+3,-1)] * p(m,a-1+3,1)
113c  E(p.sfai) = {B(p.f,a-1+261-1)-[W(p,f,a-1+26,-1)-W(p,f,a-1+26+-1)]} *
[1-0(f,a-1+26,t-1)] * [1-u(f,a-1+26,1)]
114c  A(pfat) =A4@p.sfa-1t1) - Wpfa-1e-1) + D(p,sf.a)
1.15¢c  B(p.faz) = B(p,sfa-141) - [W(p.f.a-1,-1)-W(p,fa-14-1)] + E(p,sf.a.1)
1.16c W(pfat) =A(pfaz* 02

117¢  Wp.fal) = Wp.fab) * Bofa)ldpfa)
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Calibrating the Model

There are three sources of datathat can be used to test and calibrate the model over the
period 1998-2002: (1) nontaxable pensi on distributi ons from the SOI, (2) IRA and DC
plan asset levels from the Flow-of-Funds,'® and (3) taxable IRA withdrawals from the
SOI. Nontaxable pension distributions are mostly rolloversto IRASs, so their levels can
be used to determine the extent to which rollover behavior in 1997 was repeated in | ater
years. The asset levels make it possible to retroactively infer an average rate of return on
those assets and an underlying portfolio mix consistent with that rate. The taxable IRA
distribution amounts make it possible to determine the extent to which participants

rollover and withdrawal behaviorsin 1997 were repeated in later years.

Calibrating Rollover Behavior. SOI data indicate that the propensity of pension
ownersto roll their lump-sum distributions over into IRAs increased steadily between
1997 and 2000. Over that period, taxable pension distributions increased by 8 percent
per year, while nontaxable distributions increased by 23 percent per year. That
difference in growth rate makesit untenable to assume that rollover behavior in 1997
was repeated in later years. To match the actual growth inrollovers, the percentage of
DC plan assets in each age class rolled over to IRAs was increased by 20 percent in 1998
and 40 percent in 1999 and 2000. In 2001, rolloversdeclined, so a 30 percent increase
over 1997 levels was sufficient (see Table 1). The best adjustment going forward is not

obvious; the adjustment actually used was 20 percent.

10The DC plan asset levels must be adjusted to account for 403(b) plans, which are covered by the model but are generally
not consdered private DC plansin the Flow of Funds. Asse levels for 403(b) plansfor 1997 were estimated using data
from the 71998 Life Insurance Factbook (American Council of Life Insurance: Washington, D.C., 1998) and the /999
Mutual Fund Factbook (available on lineat http://www.ici.org/pdf/factbooks2.ht ml#1999%20Fact%20Book). For 1998-
2001, 403(b)s were assumed to congitute the same share of DC plan assets asin 1997.
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Table 1.
Calibration of Rollover Behavior

Rollovers from DC Plans to IRAs
(billions of dollars)

Estimated by Model Estimated by Model

Estimated from Using 1997 Using Adjusted
SOI Data' Parameters Parameters’
1998 107.8 87.7 105.2
1999 136.6 97.9 136.1
2000 151.5 109.1 149.4
2001 130.1 102.5 128.6

Source: Congressional Budget Office

1. Rolloversestimated to be 67 percent of nontaxable pension distributions
2. Parameters for 1997 increased by 20 percent in 1998, 40 percent in 1999 and 2000, and 30
percent in 2001.

Identifying the Typical Portfolio. Both the IRA and DC models were run with a
variety of values for the rate of return on investments (p) to determine which valuein
each year resulted in end-of-year assets that most closely approximated the aggregate
targets from the Flow-of-Funds. The results varied from a high of 21.71 percent for

IRAsin 1998 to alow of -14.53 percent for DC plansin 2003 (see Table 2).
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Table 2.
Inferred Rates of Return for IRAs and DC Plans,

1998-2003
IRAs DC Plans
(percent) (percent)
1998 21.71 9.37
1999 18.95 8.90
2000 -4.10 -0.68
2001 -5.94 -8.37
2002 -10.36 -14.53
2003 19.05 17.46

Source: Congressional Budget Office

Different stock/bond portfolio mixes were then tested, to determine which mix produced
combined rates of return that most closely approximated those inferred from the reported
annual asset levels. Returns on stock were received intwo forms: as capital gains and as
dividends. Returns on bondswere received as interest. Capital gains returns were
represented by the change in the S&P 500 (see Table 3). Dividend rates were calculated
asdividendsin personal income (from the National Income and Product Accounts)
divided by stocks held by households (derived from Flow-of-Funds data)."* Interest rates
were calculated as monetary interest in personal income (from the National Income and
Product Accounts) divided by interest-bearing assets directly held by households

(derived from Flow-of-Funds data).** For IRAS, the mix that came closest to matching

11These data are derived specifically from line 6 from Flow-of-Funds Table B.100.e (equity shares at market value) minus
line 12 from the same table (portion held by private defined-benefit plans). Equities held by private defined-benefit plans
are excluded because dividends paid to such plans are counted as imputed interest rather than as personal dividendsin the
National Income and Product Accounts.

12The assetsmay be found in the following locations in the Flow-of-Funds data:

Assd type Location in the Flow-of-Funds data
Time and savings deposits TableB.100 line 12
Money market fund shares TableB.100 line 13
Credit market instruments TableB.100 line 14
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actual asset levels (as reported in the March 2004 release of the Flow-of-Funds) was 75
percent stocks and 25 percent bonds. For DC plans, the most accurate mix was 50
percent stocks and 50 percent bonds. These mixes were then used to project overall rates

of return for each type of plan in years beyond 2003.

Table 3.
Actual Rates of Return on Stocks and Interest-Bearing Assets, 1998-2003

Rate of Return on Stocks

as Capital Effective
Gains as Dividends Total Interest Rate

(percent) (percent) (percent) (percent)
1998 23.27 2.76 26.03 5.26
1999 12.70 2.10 14.81 5.64
2000 -10.09 2.65 -7.44 6.03
2001 -11.30 3.05 -8.25 6.40
2002 -24.00 4.32 -19.68 6.26
2003 31.65 3.54 35.19 5.87

Source: Congressional Budget Office, based on the National Income and Product Accounts and
Flow-of-Funds

The 50/50 mix for DC plans does not correspond closely to the breakdown of assets by type
provided by the Flow-of -Funds, whichindicate ahigher percentagein stocks.*® Itispossible
that many DC plans are invested in relatively conservative stocks, which, in a volatile
market, would maketheir rates of return look morelike those of bonds. The Flow-of-Funds
does not provide the detail necessary to estimate the percentage of |RA assetsin stocks and

compare it with the imputed 75/25 mix.

Security credit TableB.100 line 26
Investment in bank personal trusts, excluding equity portion ~ Table B.100 line 29 minus Table B.100.e line 9
Mutual funds, excluding equity portion TableB.100 line 25 minus Table B.100.e line 16

13See Flow-of-Funds TableL.119.c.
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Constraining Withdrawal Behavior in Extreme Circumstances. Even after the model
approximately replicates IRA and DC plan asset levels between 1998 and 2003, the
withdrawal percentages calculated from 1997 data do not generate IRA withdrawals for
1998 to 2003 that are particularly closeto actual taxable withdrawals reported by SOI.* In
1999, when the rate of return was unusually high, withdrawa s were less than the model
predicted; in 2000, when the rate of return was unusudly low, they were more than
predicted (see Table 4). It appears that participants engaged in some mental smoothing of
their asset accumulation when deciding how much to withdraw. In fact, if assetsin IRAs
had yielded an 18 percent rate of returnin the good years and a 10 percent rate of returnin
the bad years, the model would have generated approximatdy the correct level of taxable

IRA withdrawalsin each year.

Datafor 2001, however, indicate that the mental smoothing may have runits coursefor that
cycle and that by then the prolonged slump in stock prices had begun to affect withdrawal
rates. Inthat year, using the inferred rate of return of -5.94 percent, the model came close
to generating thecorrect amount of IRA withdrawals. Incontrag, the extremely poor return
in 2002 did not have the same effect on withdrawal s; a2.5 percent rate of returnin that year
would have generated the correct level of taxable IRAs. In 2003, the actual rate of return
was once again above 18 percent. No actual datawere available to which to calibrate, so

the 18 percent that worked well in other good years was applied in 2003 as well.

14The SOI does not break down taxable penson distributions between DB and DC plans, so thereis nothing with which to
compare withdrawals generated by the DC model. The SOl figures for taxable IRA distributions for 1998 to 2001 were
adjusted to account for Roth conversions. Most partici pants converting from atraditional IRA to a Roth IRA in 1998 were
permitted to spread the resulting tax liability out over four years. Conversions that were i mmediately taxable also occurred
in each of the four years. Because the model does not cover Roth conversions those amountswere subtracted from the
published totals before being compared with model outputs.
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In later years, the projected ratesof return are al in the range that should require no mental
smoothing. Intheabsence of any control totals for taxable withdrawalsfrom DC plans, the

same assumptions regarding mental smoothing were used for DC plans asfor IRAs.

Table 4.
Taxable IRA Withdrawals under Different Behavioral Assumptions, 1998-2002

Modeled
Actual' (billions of dollars)
(billions of No Mental Smoothing from Circumstantial

dollars) Smoothing 1998-2002 Smoothing
1998 64.77 62.68 60.93 60.93
1999 77.51 80.15 77.65 77.65
2000 89.05 80.41 88.80 88.80
2001 84.08 78.89 100.33 86.56
2002 89.73 72.82 111.11 90.26

Source: Congressional Budget Office

1. From SO, excluding taxable amounts converted to Roth IRASs

The Defined-Benefit Plan Module

The DB module covers the defined-benefit plans of private firms and of state and local
governments. It alsoincludesannuities offered by lifeinsurance companies, most of which
are not “qualified” and hence do not receive the same tax benefits as employment-based
plans. The DB module does not cover plans administered by the federal government.
Instead, CBO uses projections generated by the admini stering agencies, modifiedtoconform
to CBO’seconomic forecast. All results arecalibrated to be consistent with actual taxable

pensions and annuities reported since 1997.
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Distributions to Retirees of Private Firms and of State and Local Governments
The model to project distributions from selected defined-benefit plans can best be
understood in two parts. The first part projects forward the benefits of “incumbent
beneficiaries’—in other words, those who were receiving benefits in 1997, the year from
whichthe model’ sdataand parametersaredrawn. The second part identifiesthasewhowill

retirein future years, assigns benefit amounts to them, and projects those amounts forward.

Incumbent Beneficiaries. The simplest aspect of the model to visualize is the treatment
of those who were already retired and receiving benefitsfromaDB planin 1997. Thefirst
step, therefore, isto identify those people. The model used as a starting point the taxpayers
inthe SOI samplethat received oneor more Forms 1099-R reporting pension or annuity (as
opposed to IRA) distributions. The strategies described above for identifying withdrawals

from DC plans were also used to identify distributions from DB plans.

Fromtherewei ghted subsampl e of 1099-Rsidentified ascomingfrom DB plans, the number
of recipients of distributions () from private DB plans and from state and local plansin
each age-sex cohort were tabul ated separately. A smoothingtechnique wasapplied to these
results to avoid the ripple effects of sampling anomalies as the model moves the cohort
throughtime. Ineach year after 1997, the mode appliesthe survival rate (6) based on age-
and-sex-specificmortality tablesthat areconsistent withthe SSA’ sintermediate popul ation
forecast. The result is a projection of the number of DB plan beneficiaries in 1997 who
would still bereceiving benefits in each subsequent year. For each plan type (p), sex (s),
and age group (@) in each year (¢) after 1997 (+=1), the number of beneficiaries was

calculated as follows:
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2.1 Up,s,a,t) = U(p,s,a-1,t-1) * 8(p,s,a-1,t-1)

The nature of defined-benefit plansisto maintain acertain level of benefitsover the life of
arecipient. Theonly deviation from that are plans that are indexed to the consumer price
index (7). Private DB plansarerarely indexed for inflation (x=0.0), so grossdistributions
(A) from such plans were calculated by assigning the 1997 level of benefits to the number
of survivors in each year. Approximately half of state and local plans are indexed for

inflation (x=0.5), but, otherwise, distributions from such plans are calculated in the same

way':

2.2 H(p,s,a,t) = Ulp,s,a,t) * H(p,s,a,1)IU(p,s,a,1) * {1+ x(p)*[Y(O)/Y() - 1]}

Amountsrolled over to IRAsand DC plans (R) were then estimated based on age-and-sex-

specific parameters that were in turn estimated using the 1997 data:

2.3 R(g.p.s,a,t) =H(p ,s,a,t) * R(g.ps,a1)H(p’s,a,1)

That equation (rendered once eachfor g=p '=b and g=p '=g) also replaces equation 1.3inthe

DC model.

Taxabledistributions () can then be cal culated by subtracting rollovers and adjusting for

basisrecovery, using the age-and-sex-specific parametersfrom 1997 (showninequation 2.4,

where ¢’ has the samevalue—b or g—asp).
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2.4 W(p,s,at) = [H(p,s,a,t)-R(q i,s,a,t)-R(q " k,s,a,t)] *

{W(p,s,a,DI[A(p,s,a,1)-R(q ,i,s,a,1)-R(q " k,s,a,1)]}

Later Retirees. Of course, those who were receiving benefitsin 1997 are not the only ones
who will receive benefitsin each subsequent year. More people will retire, and they will
receive a different level of benefits than is enjoyed by incumbent retirees. Reflecting the
past growth in wages, that benefit level will be higher for each class of retirees. Identifying
the new retirees and estimating the level of benefits they will receive adds an additional

layer of complexity to the model.

Retirees are deemed to belong to a*“ class’ consisting of everybody who retired in the same
year. To distinguish each class of retirees, it is necessary to add adimension (c) to the
modd. For those who were receiving benefits in 1997, ¢ has avalue of 1. A value of 2
represents those who retired in 1998, and so on. By pairing ¢ and 7, it becomes possible to
denote benefitsreceived by retireesin class ¢ in each subsequent year . Note that the value
of ¢ can never be less than the vaue of c. For example, a(c,?) pair of (2,3) denotes the
benefitsreceived in 1999 by thosewho retired in 1998. A (c,¢) pair of (3,2), however, isnot
allowable, because it would denote benefits received in 1998 by those who did not retire
until 1999. With that in mind, equation 2.1 can be rewritten asfollowsfor every allowable

(c,?) pair (except when c=r).**

21a  Up,s,a.ct) = Up,s,a-lct-1)* 8(p,s,a-1t-1)

15Equationsz.la and 2.5 do not work when ¢=¢ becausethat would result in ¢ being paired with ¢-1 on theright-hand side
of the equation, which, in turn, implies the aforementioned anomaly of collecting benefits prior to retirement.
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To identify new retirees, it was necessary to track the number of active participants who
could potentially retire (7). The process for identifying active participants in 1997 was
similar to the process for identifying benefit recipients. Instead of Form 1099-R, however,
FormW-2 was used becauseit containsabox identifying active participantsinan employer-
sponsored retirement plan. Unfortunately, the type of planis not specified on Form W-2,
so plan names, key words, and links to Forms 5500 were used to create asubsampl e of W-2s
containingidentifiable active participantsin private DB plansand state and | ocal retirement

plans. That subsample was then reweighted to represent all such participants.*®

At the next stage, the model estimates the number of active participants who will retirein
each year. At thispoint, however, it is sufficient to establish that the same survival rates
that apply to plan beneficiariesapply to active participants. Hence, for every allowable (c,?)

pair (except when c=t), the number of surviving active participants can be calculated as:

25 V(p,s.a.ct) =V(p,s,a-lc,t-1) * 0(p,s,a-1,t-1)

Having estimated the number of active and retired participants associated with each
allowable (¢,f) pair in which ¢ is greater than ¢, it becomes possible to estimate the number
of retirees associated with the (c¢’,7) pair in which ¢’ is equal to —in other words, the
number of new retireesin eachyear. To accomplish thisinaparticular year ¢, the combined
number of active and retired participantsin an age-sex cohort (without regard to when they
retired or began participating) is first estimated by applying an age-and-sex-specific

population growth rate (®) from the SSA intermediate population forecast to the

16For more details on therefining of the W-2 data, see Congressional Budget Office, Utilization of Tax Incentives for
Retirement Saving (August 2003), Appendix A.
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corresponding number in that cohort inthe previousyear (¢-1). For example, the number of
65-year-old male participants in 1998 was estimated by applying the growth rate for that
age-sex cohort to 65-year-old male participants in 1997. The combined number of
participants is then split between those who were active and those who were retired by
applying the percentage of participants in that age-sex cohort who were retired in 1997.
From the resulting number of retired partici pants, the number determined to haveretiredin
previousyears (found usingequation 2.1afor all allowablevaluesof ¢) wassubtracted. The

difference represents the number of new retireesin that year:

2.6 Ulp,s,a,c’t) ={ Z:ll [V(p,s,a,ct-1) + Ulp,s,a,ct-1)] * &(s,a-1,t-1) *

Ulp,s.a, LDV (ps.a L)+ UpsalDl} - D Upsacd)

Because they earned higher wages over the course of their careers, new retirees receive
higher pension benefits than those already retired in 1997. Toadjust for that, the changein
average terminal wages (Q) between the year in which the average recipient in 1997 retired
(assumed to be 1990) and the year of retirement for new retireesmust be added to equation

2.2, asfollows:’

22a Hpsan) =2, {[Upsac)*H(p,s,al)Upsall)]* 0)/O1)*
{1+x(@)*[YO/Y(c) - 1]}}

17By denoting everybody who was retired in 1997 with a single value of ¢, the result is a discontinuity between ¢=1 and
¢=2 with respect to averagewages (Q). The former refers to average wages in 1990, the year in which the average
recipient in year 1 (1997) retired. The latter refers to average wagesin year 2 (1998).
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Terminal wages refer to the wagesreceived just prior to retirement. Each plan can haveits
own definition of termind wages. Typically, privateplans use afive-year period and state
and local plans use a three-year period. To approximate the actud rules, the termind
earningsfor thoseretiring inagiven year were assumed to be the average annual wage over
the previous three or five years, depending on the type of plan. For example, the terminal
wages of somebody retiring from a private plan in 2003 would be adjusted by the average
annual wage between 1998 and 2002 (thefive yearsbefore that person’ sretirement) divided
by the average annual wage between 1985 and 1989 (the five years before the retirement of

the average 1997 pension recipient).

Annuity Payments by Life Insurance Companies

In most respects, the model treats annuity payments by life insurance companies the same
way as benefits paid by private plans or stateand local plans. The key difference between
annuity paymentsby lifeinsurance companiesand benefits paid by empl oyment-based plans
isthe nature of the data on which the projections are based. The life insurance companies
making such payments also administer employment-based plans, so it isimpossible to tell
whether a distribution made by a life insurance company wasfor an individual annuity or
was made on behalf of an employment-based plan. Hence, the reweighted subsample used
to create the data and parameters for private plansand state and local plans contained no
records representing annuity payments by life insurance companies. Because of that
omission, however, thedistributionsonthe reweighted subsampledid not add uptothesame
totals as the arigind database. The residual was therefore assigned to represent annuity

payments by life insurance companies.
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Theresidua calculation works for dollar amounts, but does not work for either the number
of active or retired participants. Because people can participate in more than one type of
plan, the number of participants in each type of plan does not sum to the number of
taxpayers participating in any plan. Hence, the residual is meaningless. The numbers of
active and retired participants, however, are key components of the model, and cannot
simply be omitted. Fortunately, it islessimportant that the absolute number of participants
in an age-sex cohort be correct thanit is that the distribution of participantsamong age-sex
cohorts be correct. With that in mind, an arbitrary number of active participants was
distributed among age-sex cohorts in proportion to the number of filersin each class. An
estimate of the number of annuity recipientsin each class was derived by dividing gross
annuity payments by 80 percent of the average distribution amount (regardless of type of
plan) inthat class. That derivation assumed that average annuity distributionsvary among
age-sex cohorts in the same way as average distributions of all other typesof plans. Once
the number of active and retired participants was in place, the modd could operate as

described above.

Contributions to and Investment Income within Defined-Benefit Plans

The nature of defined-benefit plans makes it unnecessary to project contributions or
investment income in order to project distributions. The contributions and investment
income nevertheless have tax consequences, so the model indudes a section to estimate
those amounts. Thefundamental principlefollowed in generating those projections wasto
ensurethat all of the projected benefits would be fully funded. Hence the model estimates
the additional liability incurred (Z) by the plan in each year, and sets the sum of

contributions and investment income equal to that amount.
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For an actual DB plan, the additional liability incurredis cal culated by using acomplicated
actuarial formulathat takesinto account (among other things) theagesof participants, their
life expectancies, past and projected earnings, lengths of service, vesting statuses, and
expected job mobility. In theory, liability would increase each year, even if none of the
participantsretired. Thismodd cannot duplicate thosecal culations, however. Asacohort-
based model derived from a snapshot of asingle year, it contains no information on past
earnings or length of service. Therefore, an alternative measure of the annual liability
increment was used—specifically, the discounted amount of lifetime benefitsthat would be
paid to participants retiring in that year. The calculation was performed over all age-sex

cohorts as shown in equation 2.7, where 6 is the discount rate.

=

27 Zpa=3 Y 3 Hpsaniroy

Investment income was calculated by applying a rate of return that reflects the typical

portfolio of the plan type to beginning-of-year assets:

28  I(p.0) =Ap.) * p(p.i)

The remainder of theliability increment is assumed to be covered by contributions (which

areimplicitly assumed to occur at the end of the year):

2.9 Clp.t) =Z(p,c) - I(p,r)

Asset levels can then be advanced one year:
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210 A0 =A@prD) +Cpa+Ipa- Y. Y, Hpsal)

I solating deductible contributionsis a bit trickier. First, the nontaxableliability increment
(K) must be calculated for each class in a manner similar to the calculation of Z, but

excluding taxable digributions and rollovers:

211 K(po)= 2. > > [(1{[R(q is.a)*+R(q ksa.DIE(p.sa,D}) *
- IJ/V(pa,S,a,l)/[I:I(p,S,a,l)-R(q "i,s,a,1)-R(q " k,s,a,1)]}) * H(p,s,a,1)]

Because no investment returns accrue to nontaxable assets, the value of K associaed with
aretirement class (¢ ) becomes the value of the nondeductible contributions that must be
madein the same year (r). Those contributions are subtracted from gross contributions (C)

to get deductible contributions:
212  C(p,)) =C(p,p) - K(p,c) .

Distributions by Plans Administered by the Federal Government

Projections of distributions from federal civilian and military pensions and from the
Railroad Retirement Account were based on those generated by the administering
agencies.® Each agency has its own forecasting model and uses its own assumptions

concerning employment levels, average wage growth, and inflation. The agencies

18PI ans are administered by the following agencies: The Office of Personnel Management administers federal civilian
pensions. The Department of Defense, Defense Financeand A cocounting Service, administers military pensions. The
Railroad Retirement Board administersthe Railroad Retirement Account.
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assumptionsfor employment and average wage growth were retained, but their projections

were adjusted to be consistent with the CBO forecast of the consumer price index.

On average, federal government pensions are larger than their private-sector counterparts.
Based on CBO tabulations of Forms 1099-R, the average recipient of a federal pension
receivesabenefit approximately 50 percent larger than the averagerecipient of aprivate DB
pension does. Some of that is because the largest civilian pension plan, the Civil Service
Retirement System (CSRS) operates outside the Social Security system. Its benefits are
higher than average in part because they must make up for the absence of Social Security
benefits. Furthermore, federal retirement benefits are indexed to inflation, while most
private sector benefits are not—a factor that would tend to increase the importance of
federal benefits over time. In 1997, pensions paid by federal agencies accounted for nearly
18 percent of taxableretirement plan distributions. Nevertheless, distributionsfrom federal
agencies are projected to decline sharply as a percentage of GDP over the next 75 years,
dropping from 0.81 percent in 2003 to 0.13 percent in 2078. That reductionis attributable
almost entirely to a forecasted decrease in federal and railroad employment. By 2078,
federal plan payments will account for less than 2 percent of taxable retirement

distributions.

33



Calibrating the Model
Rates of return for each type of plan were estimated using the same method used for IRAS
and DC plans. Stocks were estimated to constitute 62 percent of assetsin private plans, 40

percent of assetsin stateand local plans, and 20 percent of assetsin nonqualified annuities.*

The only figures with which to compare model results for taxable distributions are those
reported by the SOI between 1998 and 2002. Unfortunately, those figures include
withdrawal sfrom defined-contribution plans aswell as distributionsfromall of the sources
covered by the DB module. Methods of calibrating the DC module results are discussed
above. Projections of distributions from plans administered by the federal government are
assumed to have been calibrated by the administering agency and are not further adjusted.
Thefinal calibration therefore wasdesigned to scale the remaining sources of distributions
(i.e., privete, state and local, and nonqualified) such that, when added to the calibrated total s
for DC plans and federal plans, they equaled the reported amount of taxable pensions and
annuities. Between 1998 and 2001, a scale factor of 1.026 (or 2.6 percent) was required.
In 2002, however, the model output did not have to be scaled to hit the published totals.

Therefore, no scale factor was applied to projected figures.

19As with DC plans and IRAs, the portfolio splits for private plans and for stateand local plans were tested by applying
the weighted averagerates of return associated with each split to 1997 assets, adjusting for contributionsand withdrawals
and comparing theresults to actual reported assets in 1998 through 2001. The plits selected werethosethat resulted in
the begt approximations of actual assetsin all four years. The share of nonqualified annuity assetsinvesed in stocksis
based on amounts from the mid-1990s reported in Table 6.9 of the 1998 Life Insurance Factbook (American Council of
Life Insurance: Washington, D.C., 1998).

34



Appendix: Definitions of Variables

Variables Denoting Amounts

A Beginning-of-year assets
A End-of-year assets + withdrawas, or
Beginning-of-year assets + all sources of income
A Portion of 4 subject to five-year mandatory withdrawal (DC only)
B End-of-year basis + amount recovered during year, or

Beginning-of-year basis + nondeductible contributions

Portion of B subject to five-year mandatory withdrawal (DC only)

a @

Deductible contributions
Total contributions (deductible and nondeductible)

Assetsinherited (DC only)

g O

Basis inherited (DC only)

m)

Gross distributions (total withdrawals + rollovers out)

~

Investment income
Nontaxable annual liability increment (DB only)
Average terminal wages

Rollovers

N 10 X

Number of taxpayers

Xk

Number of people (taxpayers and nontaxpayers)

Number of retirees receiving benefits (DB only)

Number of workers actively participating in aretirement plan (DB only)
Taxable withdrawal s

Portion of W subject to five-year mandate (DC only)

£ IS § Y <

Total withdrawal s (taxable and basis recovery)
Portion of W subject to five-year mandate (DC only)

Consumer priceindex (CPI)

N o~ 2

Annual liability increment (DB only, taxable and nontaxable)



Growth Rates and Model Parameters

Rate of growth in average contributions (DC only)
Rate of growth in average rollovers (DC only)
Rate of return on investments

Rate of growth in number of taxpayers

Rate of population growth

Survival rete

Nontaxable share of contributions

Nontaxable share of rollovers

Percentage of the population that is married

Percentage of plansthat are indexed for inflation

Subscripts and their Values

ESTAN]

Age
Sex
m = Mde
f = Femde
Marital status
s=Single

j = Married (joint filing status)
Y ear

Class (year of retirement, DB only)
c’'=t

Plan type (destination plan in the case of rollovers)
Plan type originating a rollover
i = Individud retirement account
k = Employment-based defined-contribution plan
b = Private defined-benefit plan
g = State or local government defined-benefit plan
r=yq
9’ =p



