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CHAPTER 1

INTRODUCTION

The Division of Policy Evaluation (DPE) of the Social Security Administration (SSA)
has entered into two contracts with the Urban Institute to help it develop a new tool for analyzing
the distributional consequences of Social Security reform proposals. The first, awarded in 1998,
led to the development of Modeling Income in the Near Term (MINT), a tool for simulating the
retirement incomes of members of the Baby Boom and neighboring cohorts. The second,
awarded in 2000, was to expand and improve on the first version of MINT. In all phases of the
project, members of the research staff at SSA/DPE collaborated closely with the contractors.
The Brookings Institution served as a subcontractor to the Urban Institute under both contracts
and the RAND Corporation participated in the development of the initial version of MINT under
a separate contract. This report describes the work of the researchers at Urban and Brookings
under the second contract.

The MINT data system begins with household data from the 1990 through 1993 panels of
the Survey of Income and Program Participation (SIPP) that have been matched to the
administrative records of the Social Security Administration pertaining to earnings, benefit
receipt, and date of death. MINT’s core population consists of individuals from the 1931 to 1960
birth cohorts.

The version of MINT described in this report extends the earlier version of MINT by
incorporating a more sophisticated representation of retirement, more elaborate models of
pension and non-pension wealth accruals, and detailed earnings and retirement behavior of
recipients of Disability Insurance (DI) benefits. It also adds new modules simulating health and
work limitations, living arrangements, and eligibility and participation in the Supplemental
Security Income (SSI) program. The new version is also more interactive than the first version
of the model, with retirement and wealth depending recursively upon one another. The version
described in this report is called MINT3, and the initial version is called MINT1.!

The primary purpose of the MINT effort is to develop a tool for projecting the
distribution of income in retirement for the 1931 to 1960 birth cohorts. MINT3 can produce
projections of economic and demographic characteristics in the year 2020, at the time of
retirement, and for other years (from 1999 through 2032) and ages (between age 50 and death, or
2032, whichever comes first). It can be used both to construct a baseline using alternative
economic and demographic assumptions and to analyze the distributional consequences of a
variety of Social Security policy changes. The types of policy changes that MINT3 can help to
analyze are discussed in greater detail in Chapter 11.

" As will be noted shortly, an intermediate step in the process of improving MINT was called MINT2. The changes
introduced in MINT2 are also in MINT3.
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I SEQUENCING OF TASKS

The various forecasts that comprise MINT3 proceed sequentially. As in other dynamic
microsimulation modeling efforts, outcomes in each stage depend on outcomes in previous
stages. Further, time-varying predictors (for example, earnings or marital status) are limited to
those elements that are themselves predicted elsewhere in MINT. Fixed (i.e., unchanging)
parameters, like place of birth, must be available on the SIPP or the administrative records, or
else must be imputed to the starting file.

The structure of MINT1 consisted of a number of blocks that were almost completely
recursive.” Figure 1-1 illustrates the MINT1 processing sequence. In MINT1, many life events
such as marriage transitions, earnings through age 67, and death were projected for the entire
lifetime at one time for each individual in the sample. The first step was marriage and mortality,
followed by a spouse imputation for those marrying or remarrying after the last SIPP interview,
followed by earnings, and a Disability Insurance receipt hazard. Next, several important
outcomes, such as pensions and the size of non-pension wealth, were projected as of ages 62, the
early eligibility age for Social Security, and 67, the age for full benefits (the “normal retirement
age”). MINTI then predicted the age at which each person would take-up Social Security
benefits, the rate at which the person would spend down his or her assets during Social Security
benefit receipt, and any earnings the individual would have after first receipt of benefits.

MINT?2 extended MINT1 to incorporate a new method of projecting earnings (see
Chapter 2), but otherwise retained the overall structure and parameter estimates of MINT1. This
version of the model was used to produce several conference papers (Cohen and Steuerle 2001;
Smith, Toder, and Iams 2001).

MINT3 is better classified as having a dynamically recursive block structure. Instead of
processing each outcome for an individual’s entire lifetime, the model now processes a
significant fraction of outcomes for one year at a time. While the modules of marriage and
mortality and earnings to age 50 retain the block recursive features, the retirement, wealth, and
earnings have become dynamically recursive. An advantage of this approach is that it allows
additional feedbacks between processes. For example, earnings choices influence wealth
accumulation, and subsequent shocks to wealth influence retirement decisions.

Figure 1-2 presents the overall structure of MINT3. The first step in the projection
process is the generation of the estimates of earnings to age 67. As described in Chapter 2, this
step implements a fundamentally different methodology than was employed in MINT1 and one
that appears to produce much greater individual variation in lifetime earnings patterns. The
process also produces revised estimates of mortality through age 67 and selects the records that
will be projected to claim disability benefits.

The next steps involve applying the modules to generate demographic projections of
mortality and changes in marital status for each record. Following this, spouses are found from
other individuals in the SIPP panels for those who reported previous marriages or who are
projected to marry subsequently.

% For a discussion of the distinction between completely and dynamically recursive blocks, see Sabelhaus, 1999.

I-2
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Figure 1-2. MINT 3 Program Structure

| Earnings to age 67 |

Marriage and mortality

I Spouse match I

I Update Health Status !<~

\4

Institution and Mortality
Hazard

Institutionalized or
Dead Not Institutionalized

Y

I End

I Ever Disabled I

[ No |
v

Project Earnings Assuming
Not Retired
Calculate Social Security
and DB Pension Wealth
Assuming Not Retired

Retirement decision at ages
51 to death

I Yes r 'I No I
v

v
I Get Social Securitf l I Get Social Security I
|_'|“0_| [ ves
v

Partial/Full without
SSB Partial/Full with SSB

A 4
Update Earnings

Update Pension Balance and
Retirement Savings

Calculate Home Equity,
Home Ownership and
Nonpension Wealth

Calculate Social Security
Benefits SSAGE to death

SSI and living arrangements
age 62 until death

Poverty SSAGE until death

14



Chapter 1: Introduction June 2002

The next step is to update the health status. Health status influences the retirement
decision prior to age 67 and the probability of institutionalization after age 62. The simulation
stops for individuals at death or institutionalization. For survivors, the record is then checked to
see if the individual has claimed disability benefits. Ever-disabled beneficiaries bypass the
retirement loop retaining their step one earnings, while never-disabled individuals move into the
retirement model where earnings may be updated.

The next two steps in the process provide the never-disabled, working population
information that will be used to project retirement behavior from age 51 on. One involves
projecting the individual's earnings should the individual not retire. The other involves
projecting the Social Security and defined benefit pension wealth to which the individual would
be entitled if he or she continued to work one more year. Each year, separate determinations are
made as to whether non-disabled workers retire and whether they file for Social Security
benefits. Once their retirement and beneficiary status has been determined, their earnings are
updated for an additional year.

After the retirement and benefit status has been determined, all individuals are then
exposed to a hazard function to update their home ownership status. After that, their home
equity value is updated, and their pension wealth, non-pension wealth, and Social Security
benefits (if any) are calculated. The last step in the cycle is to check for eligibility for SSI
benefits. Those ages 62 to 64 may be eligible for disability benefits if their health status limits
their ability to work, while those 65 and over are potentially eligible for SSI aged benefits. For
those found to be eligible for benefits, the model simulates whether any SSI benefit is taken, and
calculates the SSI benefit they receive. It then sums up the total income of the household and
establishes whether the family income is above or below the poverty line. When this sequence
has been completed, the program loops back to repeat the process for another year, beginning
with update to health status.

II. ORGANIZATION OF THE CHAPTERS

The next six chapters of this report detail the specifications of each of the MINT3
modules. Chapter 2 discusses the method for projecting earnings through age 50, prevalence of
Disability Insurance receipt, and earnings of the disabled through age 67. Because the Social
Security Administration requested that MINT users have the capacity to calibrate disability
prevalence rates to rates produced by the Office of the Chief Actuary (OCACT), these
projections interact with the mortality forecasts originally produced by the RAND Corporation.
Chapter 3 describes the model’s treatment of job demands, work limitations, and health status.
In Chapter 4, we discuss the models of retirement, Social Security take-up, and earnings after age
50 for the non-disabled. Chapter 5 focuses on forecasts for retirement income from both defined
benefit and defined contribution pensions. Chapter 6 outlines the models of asset accumulation
and spend down. Chapter 7 describes the models of Supplemental Security Income program
eligibility and participation and living arrangements.>

? These processes are considered together because of regulations that reduce SSI benefits for certain recipients who
are living in another’s household.
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Many of the individual chapters report the results of analyses to test the sensitivity of the
baseline projections to changes in projection methodologies. One such test focused on the
impact of substituting the mortality rates used in the Trustees' Report projections for those
developed by RAND and used in the baseline projections. These results are reported in Chapter
8.

The final chapters pull together results from the preceding chapters to provide an
overview of MINT3 projections. Chapter 9 traces the patterns in outcomes that the interacting
MINT modules produce, focusing on the cohorts as they reach age 62 and age 67, respectively,
and on the entire model population still alive in 2020. These patterns are disaggregated along
many different dimensions, with specific consideration given to outcomes by sex and cohort.
Separate tables examine labor force participation rates, retirement and Social Security take-up
ages, earnings, living arrangements, and housing and non-housing wealth. Summary tables
aggregate these sources of income (and SSI) to show total family incomes. Chapter 10 focuses
on the MINT3 projections of poverty in 2020 and on the changes in family income and poverty
between the 1990 and 2020 retirement populations. Chapter 11 discusses the policy changes that
MINT3 can help analyze and contains some concluding observations.
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CHAPTER 2

PROJECTIONS OF EARNINGS AND PREVALENCE OF DISABILITY
ENTITLEMENT

L INTRODUCTION

This chapter describes the revised methodology used in MINT to predict the future
prevalence of Social Security disabled workers and the level and distribution of Social-Security-
covered-earnings for respondents in the 1990-93 Survey of Income and Program Participation
(SIPP). It also describes the disability and earnings predictions produced by the most recent
implementation of the methodology. Because our predictions of future disability prevalence
depend on knowing the identities of MINT sample members who will survive in future years, we
have also developed a method for predicting mortality up through age 67 for SIPP respondents in
our sample. Our method integrates prediction of a respondent’s future earnings and disability
experience with the prediction of his or her mortality experience. Our method for predicting
future deaths is described and documented in this report.

We have made predictions of earnings for years after 1999 for SIPP respondents born
between 1931 and 1965. For all workers in our sample, we have made final or preliminary
earnings predictions for the period beginning in 2000 and ending when a worker attains the
Normal Retirement Age (NRA). An earlier version of our earnings predictions was incorporated
in one version of MINT (MINT 2.0) that was used in recent research by Iams, Smith, and Toder
(2001) and Cohen and Steuerle (2001), who examined the effects of OASI on the lifetime
income distribution. Our earnings predictions after age 50, for most workers, will in turn be
superseded by earnings predictions produced by an econometric model of retirement behavior.
This model of retirement, described in Chapter 4, links annual earnings amounts to workers’
transitions from long-term or full-time jobs to retirement. The retirement model produces a
second set of earnings predictions, starting at age 51, for workers who do not become entitled to
disability pensions according to the predictions generated in this chapter.

II. BACKGROUND

Most respondents to the 1990, 1991, 1992, and 1993 SIPP interviews provided Social
Security numbers to the Census interviewer. The Social Security numbers were used to match
SIPP interview records with respondents’ Summary Earnings Records (SER) and Master
Beneficiary Records (MBR). The SER provides administrative estimates of Social-Security-
covered earnings up to the maximum taxable earnings amount in each calendar year after 1950.
In earlier work, we used an adjustment procedure to convert the maximum amount into a
consistent percentage of the economy-wide average wage. (See Toder et. al, 1999, for details.)
The extract of administrative SER records available to us provided information on workers’
earnings up through 1999. The MBR contains administrative data on Social Security benefit
payments and spells of Social Security disability. The most recent extract from the MBR
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provides Social Security benefits information up through early 2000. The goal of our research is
to predict Social Security covered earnings up through age 67 and to predict future spells of
Social Security Disability Insurance (DI) entitlement in the MINT sample. We have used the
prediction methodology described below to make disability and earnings forecasts for SIPP
respondents born between 1926 and 1965 who have full-panel weights in the SIPP. We make
predictions for all SIPP respondents in these birth cohorts, including those respondents who
failed to provide a valid Social Security number.'

The predictions described in this chapter do not constitute final projections for most
workers in the sample. For the SIPP respondents whom we predict will not become DI entitled,
the final MINT model will use our earnings predictions only up through the year the worker
attains age 50. A procedure described in Chapter 4 predicts earnings, retirement ages, and
pension coverage at ages 51 and higher for those workers who never become DI entitled.

1. Earnings and Disability Projections in MINT 1.0

The first version of the MINT model, MINT 1.0, used a fixed-effects statistical model to
estimate and forecast the earnings of workers born between 1926 and 1965. The parameter
estimates in MINT 1.0 were based on observed Social-Security-covered earnings for workers
who were in the matched SIPP-SER sample in calendar years from 1987 through 1996. The
predictions of earnings after 1996 were obtained using a sample that included nondisabled
workers as well as workers who ultimately became entitled to DI benefits or who were predicted
to collect DI after 1996. After parameter estimates for the model were obtained, earnings after
1996 and up through age 66 were predicted for members of the sample who were 65 years old or
younger in 1996. The procedure for predicting earnings after 1996 included a method for
imputing a time- varying error term to the expected earnings of each worker in each year.

2. Problems with the Projections in MINT 1.0

The approach used in MINT 1.0 may have produced acceptable estimates of career-
average earnings (average indexed monthly earnings), but its predictions of annual earnings and
of the sequence of employment and non-employment status were deficient. The approach was
designed to estimate the determinants of unconditional earnings, that is, average earnings not
conditioned on a person’s employment status. The approach therefore produced unreliable
forecasts of employment status and of annual earnings conditional on a sample member’s
employment status.

' In a small number of cases, researchers have discovered major discrepancies between the SIPP
demographic information and demographic information available in the Social Security Administration records of
the supposed SIPP respondent. The discrepancies probably mean that a small number of SIPP records were
incorrectly matched to Social Security records. These discrepancies were discovered after we made the tabulations
described in this chapter. The discrepancies were taken into account by re-running the earnings, disability, and
mortality prediction programs described below. Because only a small number of records was affected by this
problem, the tabulations we describe here would match very closely — but not exactly — identical tabulations of the
final MINT 2.1 data base.

II-2
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The earnings predictions in the MINT 1.0 model were deemed unsatisfactory for a
number of other reasons. They did not produce reliable predictions of the sequence of
employment and nonemployment, and for that reason they cannot be directly used to predict
future retirement patterns. They did not produce large enough variation in workers’ lifetime
earnings patterns at the end of workers’ careers. This is because they were based on a structural
model in which lifetime earnings profiles were assumed to center around a common humped-
shaped pattern, whereas in fact lifetime earnings patterns are much more diverse. Finally, they
did not generate enough predictions of the distinctive earnings patterns that are characteristic of
workers who become disabled. Disabled workers usually experience sharp and relatively
permanent earnings reductions around the time of their disabilities. Such earnings patterns were
rare in the post-1996 earnings predictions of MINT 1.0.

The last problem of the earnings predictions was addressed in MINT 1.0 by using
forecasts of future health limitations to modify the predicted pattern of earnings after the onset of
a health limit. If a worker was predicted to develop a health limit, the DI entitlement model in
MINT 1.0 predicted that the worker would face a sharply elevated risk of becoming DI entitled.
Workers who were predicted to become DI entitled were then predicted to have no Social
Security covered earnings after the entitlement occurred. In MINT 1.0, health limit predictions
were produced by a model developed by Rand analysts based on information on historical health
problems reported by SIPP respondents. Because respondents’ reports of past health limitations
were reliable predictors of past spells of DI entitlement, we believed that the predictions of future
health limitations could be used to predict future spells of DI entitlement. Unfortunately, careful
examination of the health limit predictions showed that they implied far too many future spells of
health limitation, thus biasing the predictions of the future DI prevalence.

Rather than develop better predictions of future health limitation, we have chosen to
develop better predictions of earnings patterns and sequences of employment and
nonemployment. Because the earnings patterns of DI-entitled workers are quite distinctive in
comparison with those of non-disabled workers, especially in the years leading up to disability
and immediately following disability, improved predictions of future earnings patterns can help
us identify those workers most likely to become disabled. At the same time, improved earnings
predictions can help us produce a more realistic distribution of Old-Age Insurance (OAI) benefit
entitlements as well as a more plausible distribution of retirement ages.

III. PROJECTIONS OF EARNINGS, DISABILTY AND MORTALITY

To predict earnings, disability and mortality over the remainder of a worker’s career, we
have developed a forecasting method that we refer to as “earnings splicing.”” Rather than
estimate a structural model of lifetime earnings, we use the observed earnings patterns of
individual workers in older birth cohorts to predict future earnings of individual workers in
younger cohorts. In order to duplicate the exact statistical properties of the observed earnings
patterns of older birth cohorts, we use a hot deck statistical imputation procedure to splice part of
the earnings record of an older worker to that of a younger worker. This also provides a

% In the MINT data set, disability is defined as entitlement to a Social Security Disability Insurance (DI)
benefit for a primary worker beneficiary.
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straightforward method to integrate earnings, disability entitlements, and mortality experience
into our projections. We apply this technique repeatedly in 5-year intervals to build up the full
lifetime work histories of persons who had not yet completed their careers by the last year of the
SER (1999).

Survey statisticians frequently use the hot deck procedure to impute missing data in the
case of interview nonrresponse. This type of problem arises when a participant fails to give a
valid answer to a survey question. In a typical hot deck imputation, non-respondents and those
with valid survey responses are stratified into cells defined by several categorical variables (not
including the variable to be imputed). Within each cell, a “donor” (that is, a responding person)
is randomly selected to represent a person who failed to give a valid response. In some cases, the
procedure is carried out with the limitation that the same donor cannot be selected twice, a
practice known as “hot decking without replacement.” (We did not impose this constraint in our
implementation.) Once a donor and nonrespondent are matched, the valid responses of the donor
are copied over to the nonrespondent while leaving the valid responses of the nonrespondent
unchanged. It might be the case that, with a given set of matching variables, a nonrrespondent is
a member of a cell containing no suitable donors. The chances of a match can be increased by
reducing the number of cells or by using fewer variables or broader categories to define the cells.
The hot deck procedure requires decisions about the matching variables to use, as well as the
order in which they should be relaxed.

We used the hot deck procedure to select older workers’ earnings records to splice to the
end of incomplete earnings records of younger workers. First, we created a historical record
covering the period through 1999 for each person in the MINT file. This record combines
information on the worker’s annual covered earnings (from the Summary Earnings Record or
SER), disability entitlements (from the Master Beneficiary Record or MBR), and mortality (from
both the Numident file and the MBR).3 Information on gender, race and educational attainment
was also included from SIPP. We define an “incomplete record” as one in which the MINT
sample member had not yet attained age 67 by 1999, the last year covered by the SSA earnings
record. We then used the splicing methodology to predict covered earnings, disability
entitlements, and mortality experience for all persons with incomplete records. However, rather
than splice the entire completed earnings record of an older donor onto the record of a worker
with an incomplete earnings record, we performed successive imputations in 5-year time
segments at the end of each incomplete record. Different donors from successively older cohorts
provided the earnings information that is spliced to the end of each incomplete earnings record.

Our splicing method can be illustrated with reference to a specific worker. Suppose a
target male worker attains age 44 in 1999. To predict his earnings from ages 45 to 49, we match
him to a donor for whom we observe the actual earnings sequence in this age interval. Thus, the
potential donor pool for this target worker can only contain men who were at least 49 years old

3 Persons who did not provide a valid Social Security number or whose reported number could not be
matched to Social Security records were also included in the earnings splicing procedure. However, to implement
the splicing procedure for these cases we first had to impute an earnings, disability, and mortality record up through
1999 for each SIPP respondent who failed to provide a valid Social Security number. Earnings records up through
1999 were imputed to these persons with a hot deck procedure developed by John Coder for MINT 1.0 (see below).
After this first imputation was completed, we followed the earnings splicing methodology to generate a complete
earnings, disability, and mortality record through age 67.
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in 1999. In addition, we restricted the years of spliced earnings records to the period 1993-1999.
In this case, men in the 1948-1950 birth cohorts comprised the donor pool, since they attained
age 49 in 1997-1999, respectively.* In order to select an appropriate donor for this target worker,
we compared the experience of donor and target workers in the five- year period immediately
before age 45. For this matching interval (ages 40 to 44), we defined a number of categorical
variables. These variables were used to match the target worker to a donor with similar earnings
and disability experience. The actual donor is selected at random from among the candidate
donors. We then spliced the relevant information from the donor’s record to the target worker’s
incomplete record. At this point, the target worker has a complete record through 2004 or age
49. The projections continue in 5-year segments for ages 50-54, 55-59, 60-64, and 65-69. In
each iteration, the selection of a donor follows the same procedure, so a sequence of donors is
selected from successively older birth cohorts. In the last step of the splicing procedure, our
target worker is matched to a similar worker drawn from the 1928-1930 birth cohorts.

1. Earnings and Disability Projections for Non-Disabled Workers

While the splicing procedure is similar for all our projections, we developed separate
matching variables and donor restrictions for disabled and non-disabled workers. This was done
because of the important differences in the earnings patterns and mortality experience of these
two groups. To be included in the splicing procedure for non-disabled workers, neither target
nor donor worker could have been entitled to DI benefits before the end of the matching period.
We selected the following categorical variables to match non-disabled target workers to donors:

(1) Age:
Age at the end of the matching interval. For the target worker, this is the
age attained in the last year of the incomplete earnings record.

2) Gender:
1=Male;
2=Female.

3) Years of earnings in 5- year matching period (workers must have earnings
equal to at least 2.7% of the economy- wide average age — or one quarter
of Social Security earnings credit — to be credited with positive earnings in
any year5 ):

* For potential donors who are 6 or 7 years older than the target worker, there may be a problem of
including them in the donor pool. If a candidate donor was enrolled in the SIPP sample in 1993, there is no
possibility the candidate can die in either 1991 or 1992. Including this observation in the donor pool would bias our
predictions of mortality by understating the probability that the target worker could die in the first year or two of the
projection period. To eliminate this bias we only included potential donors in the donor pool if every year of the
projection period occurred after the candidate donor was selected in the SIPP sample.

> Workers were classified as non-earners in a particular year if they earned less than 2.7% of the economy -
wide average wage. To be more precise, the threshold was calculated as 2.7% of the economy -wide average wage
two years before the indicated year. This is approximately the threshold presently used to obtain one quarter of
earnings credit for gaining eligibility for OASI and DI benefits. This measure of non-zero earnings is used
throughout the imputation process. Within each matching period, a large percentage of workers has 5 years of
positive earnings. To make a further distinction between high and low earners with 5 years of steady earnings, we
sub-divided this category into two equal groups. First we calculated the median earnings over the 5-year interval for
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0=Zero; 1=0ne; 2=Two; 3=Three; 4=Four;
5=Five years and earnings below median for age-gender-years of work

group;
6= Five years and earnings above median for age-gender-years of work

group.

(€)) Average earnings in 5-year matching period:
0=Zero;
1=Bottom one- fifth of earners in age- gender- years of work group;
2=Second one- fifth of earners in age- gender- years of work group;
3=Middle one-fifth of earners in age- gender- years of work group;
4=Fourth one-fifth of earners in age-gender-years of work group;
5= Top one-fifth of earners in age-gender-years of work group.

5) Earnings in fifth year:
0=No;
1=Yes.

(6) Earnings in fourth year of matching period:
0=No;
1=Yes.

@) Average earnings before 5- year matching period:
1= Bottom one- fifth of age-gender group;
2= Second one- fifth of age-gender group;
3= Middle one-fifth of age-gender group;
4= Fourth one- fifth of age- gender group;
5= Top one-fifth of age- gender group.

®) Race and ethnicity:
1=White, non-Hispanic;
2=White, Hispanic;
3=Black;
4=0Other race.

9 Educational attainment group:
I=Less than high school diploma;
2=High school diploma;
3=Some college;
4=College graduate or post-graduate.

both men and women separately, who had worked 5 full years. If a person's earnings exceeded her gender group’s
median, she was coded as “6.” Otherwise she continued to be coded as having 5 years of earnings in the 5-year
interval.
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We first attempted to find a donor who shared a target worker’s values for all nine
variables. If no such person existed, we relaxed the categorical constraint in the reverse
sequence of that shown above. Experimentation with alternative definitions of the key variables
revealed that it was often difficult to find candidate donors for younger workers who worked just
two or three years in a 5-year matching period. Such earnings sequences are relatively
uncommon among prime-age workers. If we failed to find a match on the earnings variable (key
variable #4 above), we started the matching process over using an alternative earnings variable:

(4a)  Earnings level:
0=No earnings in 5-year matching period;
1=Bottom one- fourth of earnings in the target worker’s age-gender group;
2=Second one- fourth of earnings in the target worker’s age-gender group;
3=Third one-fourth of earnings in the target worker’s age- gender group;
4=Top one- fourth of earnings in the target worker’s age-gender group.

Although it was not always possible to find donors who matched target workers on all
nine key variables, we always successfully matched non-disabled workers on age, gender, a
measure of average earnings during the match period, and number of years worked during the
matching interval. Our success in obtaining good matches for non-disabled target workers is
indicated in Appendix Tables A2-1 and A2-2. These tables show the percentage of target
workers whose donor was found at each of 9 matching levels, where level one represents a
match on all of our key variables. With access to an exceptionally large sample of candidate
donors, we were able to match over three-quarters of the target workers to donors on this first
level.

Before imputing a donor’s earnings data to the target worker’s post-1999 earnings record,
we modified the earnings record of the donor worker to provide a slightly better prediction. The
donor’s annual earnings were first multiplied by Wt / Wp, where Wr is the target worker’s
average wage and Wy is the donor’s average wage during the matching period. If the target
worker earned 5% less earnings in the matching interval than the selected donor worker, for
example, the donor’s average earnings in the projection interval would be reduced 5% before
final imputation to the target worker. This modification preserves the relative age-earnings
pattern observed for the donor worker. (We did not follow this procedure for earnings records
where the donor’s or target worker’s average earnings during the five-year matching period were
less than 10% of the average economy-wide wage. In that case, we imputed the donor’s earnings
record without any modification. If instead we had multiplied the donor’s earnings by Wt / Wp,
some of the resulting imputations for target workers would have been absurdly large or small,
because the ratio Wt / Wp can easily take extreme values when Wt or Wp is very small.)

We used the identical splicing procedure to project disability and mortality of the target
worker. In fact, the donor selected for purposes of predicting earnings was used to predict the
target worker’s disability and mortality experience during the five- year imputation period. If the
selected donor worker became entitled to DI benefits during the five years following the
matching interval, then we predicted that the target worker would become disabled at the same
age. Likewise, the donor’s death, if it occurred within the 5-year imputation period, was also
imputed to the target worker. Any target worker predicted to die or become disabled was then
removed from the non-disabled splicing procedure. The splicing methodology thus offers a
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natural way to link projections of DI receipt and mortality to earnings patterns. For workers who
are predicted to die, no further earnings projections are necessary. In the case of a worker who is
predicted to become disabled during a 5-year imputation period, earnings records for 5-year
intervals after the predicted disability were selected from candidate donors who had experienced
a previous spell of disability.

2. Projections of Earnings and Entitlement Patterns for Disabled
Workers

A different set of characteristics was used to identify candidate donor records for target
workers who had ever been disability-entitled before the beginning of a five-year imputation
period. Other than new matching variables and the restriction that donors and target be disabled
workers, the splicing procedure was the same as the one for non-disabled workers. The key
variables for disabled workers are defined as follows:

D Age:
Age at the end of the matching interval.

2) Gender:
1=Male;
2=Female.

3) Mental Condition
O=Disabling condition is not a mental disability;
1=Disabling condition is a mental disability.

(€)) DI entitlement ended due to recovery:
0=Has not recovered before end of matching period;
1=Recovered from disability before end of matching period.

(&) Disability entitlement has lasted more than 5 years:
0=No;
1=Yes.

(6) Duration of DI entitlement :
1=DI entitlement 5 years or less;
2=DI entitlement between 6 and 10 years;
3=DI entitlement greater than 10 years.

(7a)  Average earnings since DI entitlement (for those entitled to DI more than
S years):
1=Zero earnings;
2=Earnings less than the median of the non-zero averages of age-gender
group;
3=Earnings greater than or equal to the non-zero averages of age- gender

group.
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(7b)  Average earnings prior to DI entitlement (for those entitled to DI 5 years
or less):
1=Zero earnings;
2=Earnings less than the median of the non-zero averages of age-gender
group;
3=Earnings greater than or equal to the non-zero averages of age- gender

group.

8 Educational attainment group:
I=Less than high school diploma;
2=High school diploma;
3=Some college;
4=College graduate.

The indicator variables were relaxed in the reverse sequence of that shown above.
Appendix Tables A2-3 and A2-4 present the quality of our matches for disabled workers.
Because workers who become disabled only rarely have much earned income, we did not
multiply the donor’s earnings by Wt / Wp as we did in the case of never-disabled workers. In
addition, disabled worker’s earnings cannot exceed an absolute level defined by “substantial
gainful activity,” so it does not make sense to make any adjustment in the observed earnings of
donor workers.

As in the non-disabled procedure if a donor died in the five- year projection age interval,
the target worker was predicted to die at the same age. Additional DI information was passed
from donor to target. Specifically, if the donor worker exited the DI rolls via recovery or
conversion to an OAI benefit, this experience was also imputed to the target worker.® Even if a
target worker was no longer entitled to DI benefits due to medical recovery, he remained in the
disabled splicing procedure. However, he was matched to other disabled workers, who had also
recovered. It was possible for a recovered target worker to receive a new DI entitlement. We
tracked up to three spells of DI benefit receipt.

3. Imputed Records for Persons Without Matched Social Security
Records

Workers who did not report a valid Social Security number during the SIPP survey could
not be matched to their SER, MBR or Numident records. This group represents slightly more
than 8% of the MIN T sample with positive full panel weights. We used the hot-deck imputation
program developed by John Coder for MINT 1.0 to provide earnings, disability, and mortality
records up through 1999 for those persons in the MINT sample who lacked matched records.

In this imputation process, the donor pool included workers from a target worker’s
cohort, who had matched Social Security records. (This imputation was done before both the
non-disabled and disabled splicing procedures described above.) Donors and target workers were

6 Obviously, we delayed conversion to an OAI benefit to a later age than indicated in the donor’s records
for a target worker who has a higher NRA than the donor. Age 65 was the NRA for all older workers converted to
an OAI pension in the late 1990s, but members of younger cohorts face a NRA that will be gradually increased until
itreaches age 67 for members of the youngest MINT cohorts.
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matched according to sex, age, race, marital status, education, monthly earnings, and class of
worker as recorded in the SIPP survey. In contrast to the splicing procedure, the entire donor
record up through 1999 was imputed to the target worker. This included all of the donor’s
earnings as well as any disability experience or mortality.

4. Advantages of the Splicing Method

The splicing imputation method has some crucial advantages compared with the
individual fixed-effects panel model used in MINT 1.0. Perhaps the most important one is that it
does not require us to make prior assumptions about the functional form of the age-earnings
profile or about the time series structure of the sequence of employment/no employment states.
Workers are imputed a much wider variety of age-earning profiles than are predicted when a
standard earnings profile is estimated or assumed. If our procedure yields good matches, the
sequence of earnings and of employment statuses that we predict for an individual worker will
mirror those actually observed for a very similar worker during the five years between 1995 and
1999 (or between 1993-1997 or between 1994-1998).

A further benefit of earnings splicing is that the imputations only use data from the most
recent available years in the SSA earnings records. The procedure does not impute earnings data
drawn from workers’ records in any year before 1993. It seems reasonable to believe that future
earnings patterns will be more similar to those observed in the 1990s than those observed in the
1970s or 1980s. Of course, earnings patterns will probably change in the future compared with
those observed in the 1990s, and some of the changes will not be reflected in our earnings
forecasts. Earnings inequality may continue to increase among workers who have the same
education and work experience, for example. The wage premium for higher skill and greater
educational attainment may also continue to rise, and this trend will not be captured in our
projections.

This does not mean, however, that our forecasts imply a static distribution of future
earnings. The educational and other characteristics of younger MINT cohorts differ from those
of the older cohorts. Because younger workers are only matched to observationally equivalent
older workers, our forecast of future wage patterns is crucially affected by the changing pattern
of observational characteristics in successive cohorts. One of the most important changes in
characteristics has been the steady rise in employment rates and relative wages of American
women. Women with incomplete earnings records are matched to older workers who have had
similar earnings profiles up through the beginning of the splicing period. The increase in
women’s employment rates means that younger women are matched to women in the older
cohorts who had unusually persistent employment or high earnings when they were young.
Thus, the earnings splicing procedure yields a forecast of future employment and earnings that
tends to reproduce the experiences of women in the older cohorts who remained steadily
employed and earned good wages. The result is a forecast that predicts continued increases in
female employment rates and improvements in women’s wages, although at a slower pace than
was observed in the 1980s and early 1990s.
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IV. ADJUSTMENTS OF FORECASTS TO REPRODUCE THE
DISABILTIY AND MORTALITY PROJECTIONS IN THE 2001
TRUSTEES’ REPORT

In our discussion so far, we have outlined the basic splicing method used to select
donors’ records for purposes of predicting target workers’ earnings, disability, and mortality in
2000 and later years. If our first-round predictions had been used without any modification, they
would necessarily imply that the mortality and disability onset rates observed in the MINT
sample during the 1990s would persist during the entire forecast period. However, the Social
Security Actuary predicts that mortality rates will decline and disability rates increase over the
next three decades. We obtained forecasts of disability prevalence and Social Security-area
mortality from the Office of the Chief Actuary (OCACT). These forecasts were used by the
Actuary to produce the intermediate-cost projections in the 2001 OASDI Trustees’ Report. In a
modification of our basic splicing procedure, we then calibrated our predictions to match the
intermediate projections of the Social Security Actuary.

1. Benchmarking the Disability and Mortality Predictions

The OCACT prepares detailed estimates of future rates of mortality and disability
prevalence to support its predictions of OASDI revenues and outlays. These estimates show the
precise mortality rate and disability prevalence rate by year of age for future years under three
sets of assumptions about mortality and disability trends. The three sets of assumptions are
commonly referred to as “high cost,” “intermediate,” and “low cost” assumptions, because each
set of assumptions is associated with a pessimistic, intermediate, and optimistic projection of
future Social Security revenues and outlays. We devised our imputation procedure so that our
projections of future mortality and disability prevalence could match a variety of forecasts of
future morality and disability, including the forecasts under the high-, intermediate-, and low-
cost projections of the OCACT.

Mortality. The first step of our procedure was to calculate “benchmark” mortality and
disability prevalence rates for designated groups of MINT sample members in specific future
years. The goal of our benchmarking procedure was to make forecasts of mortality or disability
prevalence for these groups of sample members in future years that match a particular set of
benchmark rates implied by a particular OCACT forecast. We first divided MINT respondents
into two gender groups and then into seven birth- year cohorts: Persons born 1931-35, 1936-40,
1941-45, 1946-50, 1951-55, 1956-60, and 1961-65. For each of these 14 groups we then
calculated the mortality rate and disability prevalence rate implied by the OCACT forecast for
seven different five-year periods: 2000-04, 2005-09, 2010-14, 2015-19, 2020-24, 2025-29, and
2030-34. These are the benchmark rates that we attempted to match with our forecasts of future
disability and mortality.

The next step of our analysis was to modify our basic splicing method so that our
forecasts of future mortality and disability prevalence would match the benchmark rates. To
accomplish this, we selected “back-up” donors for a fraction of the target workers in the MINT
sample. If our first-round donors produced forecasts of future mortality or disability that failed to
duplicate the benchmark mortality or disability, we substituted back-up donors for first-round
donors until the predicted mortality or disability rate matched the benchmark rate.
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Consider our procedure for matching the benchmark mortality rate of women born
between 1946-50 in the calendar years 2005-09. We selected first-round donor records for each
target worker in this sample using the procedure described in Section III above. We then
selected a candidate back-up donor for each target worker. If the candidate back-up donor had
the same mortality outcome as the first-round donor, the candidate record was discarded and no
back-up donor was selected for the target worker. If instead the candidate back-up donor had the
opposite mortality outcome as the first-round donor, the candidate donor record was accepted as
a valid back-up donor. This procedure produces two kinds of back-up donors. For target
workers with a first-round donor who dies, the selected back-up donor must survive the five-year
period from 2005-09. For target workers with a first-round donor who survives, the back-up
donor must die during the five years from 2005 and 2009. Only a subset of target workers is
assigned a back-up donor.’

With back-up donor records for many target workers, it is straightforward to make a
mortality forecast for 2005-09 that matches the OCACT benchmark mortality forecast. Suppose
the first-round donor records produce a mortality forecast that is higher than the rate implied by
the OCACT forecast. In that case, our benchmarking procedure replaces some first-round donor
records in which the donors die with back-up donor records 