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|. Introduction.

This guide contains instructions to cal cul ate pension benefits for the Health and
Retirement Study. 1n 1992, the HRS fielded an initia survey to respondents born in the 1931-
1941 range and their spouses. The survey included sections on current employment and previous
employment. For each job, the survey asked respondents for the name and address of the
employer. It subsequently contacted the employer to obtain summary plan descriptions, which
are the booklets describing benefits that employers distribute to their employees. In cases where
the survey was unable to obtain the plan descriptions from the employer, it attempted to find the
plan description in files maintained by the U.S. Department of Labor. These descriptions contain
the formulafor calculating benefits for workers at various ages and with various years of service
with the firm, and they stipulate the requirements for collecting benefits under any particular
formula. The descriptions have been coded into a standardized format, and the results have been
used to create the pension calculation program.

The pension calculator program is actually two programs, one to cal culate defined benefit
plans and the other to cal culate defined contribution and combination plans. In order to use
either program, users will need three parts. First isthe program itself. For the defined benefit
plans the program file is CALC6DB.EXE, and for the defined contribution plansit is
CALC6DC.EXE. Second isan input file describing the general economic environment in which
the calculations are to be done. Thisis called the “ parameters’ file. Thefinal partisaninput file
describing the individuals for which the pensions are to be calculated, and identifiers for the
pensions that are applicable for each individual. Thisfileisthe “participant” file. Examples of
the parameters and participants files have been distributed with the program and will be
discussed in detail in the following sections. Note in particular that the program does not require
direct access to the survey itself. All theinformation required for the calculationsis contained in
the input files.

The program can operate in three modes. In Mode 1, each line of input causes the
program to calculate the pension available for a particular individual as of a particular date,
which may be different from one individual to the next. Thisisuseful if the object is, for
instance, to calculate the value of respondents pensions at a particular date or at a particular age.

Mode 2 asks how different pensions would apply to asingle individual. Thiswould be useful
for assessing how generous the various pensions are to individuals hired early or late, at high or
low earnings, or with other characteristics. Mode 3 issimilar to Mode 1, except that each input
line causes the program to calculate the pension that would be available at alternative retirement
dates. Researchers wanting to explore the retirement incentives of pensions will find this mode
useful.

Three files are written by the program. Thefirst lists the results in tabular format that is
relatively easy for the researcher to look at and read. However, since the tabular format is less
convenient to process further using standard statistical programs, a second file contains the same
information in strictly numeric format. The last fileis an error file, which flags cal cul ations with
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possible errors.

To use the program, the user places the program file in the same directory with the input
files. From the DOS prompt, the user starts the program with a single command line. The
program indicates its progress as it does the calculations. The general requirements for the
program are an IBM/PC compatible computer with an Intel 486DX or compatible CPU and about
15 megabytes of available system memory. The output files, which are written to disk, can be
substantial, especially if the program is run in the Mode 3.

The next section will describe the input files. Section Il discusses how to run the
program once the input files have been modified to suit the user’ s needs, and the following
section describes the output filesin alittle more detail. The final section touches on some issues
which may be of interest to advanced users.



[I. Preparing thelnput Files.

The first thing to note about the input filesis that the calculation program is expecting
simple ASCII files. It ispossible, and usually even easier, to use word processing or spreadsheet
programs to create the files. When these files are saved, however, the researcher must be sure to
use the appropriate option in the word processing or spreadsheet program to save them in ASCI|
(sometimes called TEXT) format.

Before discussing these input files, it will be useful to reiterate the three modes that were
discussed in the introduction. To keep things ssmple, we will number these modesin order:

Mode 1: For each linein the participant file, the program calculates a single pension for a
specific participant as of a specific date.

Mode 2: A (possibly large) group of pensionsis calculated for asingle participant (or for a small
group of participants).

Mode 3: For each linein the participant file, the program calculates a single pension for a
specific participant, but for arange of alternative retirement dates.

The calculations are not really any different in the three modes. It is possible, though more
laborious, to do the calculations of Mode 2 or Mode 3 using only Mode 1. However, there are
differences in the variables included in the output of the three modes.

The ParametersFile.

Thefirst input fileis the file describing the economic environment, as well as settings that
the program will apply to all individualsin the sample. Thisfileisidentical for al three modes.
Table 1 reproduces the sample file (PARAM) that isincluded with the program. Thisfile may be
renamed, but if so, the command line to run the program must be changed accordingly.

Thisfile contains parameter values which should be appropriate for most users. If the
user wants to change any of these values, it can be done with a simple text editor or word
processor. Just replace the supplied value of the file with the new value you wishto use. Itis
even possible to create severa versions of the file to be used with different runs of the program.
Again, please remember that the file must be saved in ssimple ASCII TEXT format. No changes
are required to thisfileif the values are acceptable to the user.

Thisfile contains many values which are largely self explanatory, but severa will not be
so. Itisprobably best to go through these in order.

Line 1. Date of survey observations. Thisis the date on which the pension descriptions were



Table 1
Sanpl e Paraneter File

1992. 00 Date of survey observations
1992. 00 Date for present val ue cal cul ations
.00 Inflation rate (annual percentage rate)
Real interest rate (must be greater than 0)
.00 Real salary and wage growth rate
.00 Real SS wagebase growth rate
16 70 Quit age range (mn, max)
1925.0 2075.0 Quit date range (mn, nax)
42000. 00 112000.0 WMaxi mum benefits (ageb55, age6h)
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5.00 0.50 Profit sharing and forfeiture contrib percentages (1)
5.00 0.50 Profit sharing and forfeiture contrib percentages (2)
5.00 0.50 Profit sharing and forfeiture contrib percentages (3)

50.00 Discretionary matchi ng percentage (1)
50.00 Discretionary matchi ng percentage (2)
50.00 Discretionary matchi ng percentage (3)
.00 5.00 O her unspecified enployer contrib %/ Unspecified nmandatory enpl oyee contrib %
.00 25.00 Voluntary contribution percentage bounds (mn, max)
. Unspeci fi ed matchi ng percentage for nandatory and voluntary contributions
.00 00.00 Annuity type / % of paynent continued
00 New vesting (1=on,0=0ff) / Yrs for vesting
00 Plan maxi mumretirenment (1=on/0=off)
00 Pension type (0=Retirenent, 1=Disability, 2=Survivor)
00 First year annuity / present value output flag, O0=FYA 1=PV; default=0
Wage histories flag, 1=no, 2=yes
00 Adjust dollar amounts for inflation flag, O=no, l=yes
00 COLA to benefits for no COLA plans flag, 0=no, l=yes; % of CP
00 Mortality tables: 1=1936 birth year, O=all birth years
.00 Ignore benefits paid before date of present value cal cul ations, 0=no, 1=yes
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collected. It isprobably best never to change this value from the original value.

Line 2. Datefor present value calculations. Most valuesin the output tables are current dollar
amounts, but some amounts are present values. This gives the date to which the present values
are discounted. This parameter isrelevant only for Modes 1 and 2. Mode 3, which computes
present values for arange of aternative retirement dates, discounts the benefits to the relevant
retirement date.

Line3. Inflation rate. Thisisan annual percentage amount. Since many of the other ratesin this
file arered rates, a changein the inflation rate changes all the nominal rates simultaneously
while preserving the real rates.

Line4. Redl interest rate. In combination with the inflation rate, this provides the nominal
interest rate that is used in discounting.

Line5. Real saary and wage growth. In combination with the inflation rate, this determines the
level of overall nominal salary and wage growth. This does not force the wages of all
respondents to grow at thisrate; valuesin the participants file allow the wages or salary of an
individual respondent to grow at either agreater or lesser amount. These value of thisratein the
supplied file, and aso for the previous two rates, are those used in the intermediate Social
Security projections.

Line 6. Real Social Security wage base growth rate. The Social Security wage base isthe level
of earnings that is subject to social security taxesin agiven year. The wage baseis currently
indexed for the growth of average annual earnings for the population as awhole. This parameter
specifiesthis growth rate. In general, thiswill be the same as the real salary and wage growth
rate. However, if the sampleis older and the growth rate of earnings has diminished, this
parameter may plausibly exceed the real salary and wage growth rate by a small amount.

Line 7. Maximum and minimum quit age range. In Modes 1 and 2, the user specifies the date
that each individual separates from the firm. That separation date in usually an important
determinant of benefits. These parameters define the range of values which will be accepted,;
other values will be considered erroneous and will be reset by the program, as discussed later. In
Mode 3, the maximum quit age places an upper limit on the range of retirement ages for which
the pensions are computed.

Line 8. Minimum and maximum quit date range. These are sSimilar to the previous parameters,
except that the quit ages are here expressed in terms of calendar dates.

Line 9. Maximum benefits at age 55 and 65. These are the maximum annual benefits that the
program will allow without truncation. These are meant to constrain the plansto fit within the
IRS maximums for benefits from atax-qualified plan. These only apply to defined benefit plans.
Maximum benefits for ages between 55 and 65 are interpolated. These maximums apply to the
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survey year; in other years they are adjusted for general wage and salary growth. Setting these
maximums to avery large number will in effect remove this constraint.

Lines 10-12. Profit sharing and forfeiture contribution percentages. Defined contribution plans
frequently have contributions that are related to some measure of profitability. Some plans aso
have provisions to redistribute forfeitures among remaining participants. A forfeitureina
defined contribution plan occurs when an employee who is not vested leaves the firm. Since
there is no way to tell what the profits are at the firm, or how much money is available from
forfeitures, the parameters on this line tell the program how to calculate these contributions. The
first valueisfor profit sharing, and the second is for forfeitures. Both values are expressed asa
percentage of salary. In Table 1, the parameters specify that 5% of salary is contributed in profit
sharing plans, and 0.5% of salary is contributed if the plan calls for forfeitures to be redistributed.

There are three lines for the profit sharing and forfeiture contribution percentages. In the

plans themselves, it is common for the plans to have different contributions for different periods.

For instance, a plan might specify a certain percentage of profits before taxes before 1977 and a
another percentage of profits after taxes after 1977. These would be coded as two separate
variables, and the program would require values for both. The problem isthat it isimpossible to
say exactly how these variables are defined without looking at the plansin detail. In general, one
is should probably specify the same percentage contribution for all three lines of profits and
forfeitures.

Lines 13-15. Discretionary matching contribution percentages. These are matching
contributions, which means that the firm matches to some degree either mandatory or voluntary
contributions which are made by employees. However, the match percentage is discretionary on
the part of the firm, rather than being set as a given percent of the employees' contributions. The
parameters in lines 13-15 specify what percentage of matching is to be assumed in the case of
discretionary matching. For example, the parametersin Table 1 specify that in cases of
discretionary matching, the program is to assume that the firm matches 50% of the employees
contribution. Aswith the profit sharing and forfeiture contributions, the pension record allows
up to three different variables to be defined, Again, thereislittle reason to assign different values
for these three variables.

Line 16. Other unspecified employer contributions and unspecified mandatory employee
contributions. The first value on this line refers to employer contributions that were neither
profit sharing, forfeitures, nor matching. The second refers to mandatory contributions by an
employee. In some cases the plan description makes it clear that these contributions are present
but fails to specify how those contributions are determined. For instance, the plan may say that
the firm will make a contribution based on years of service and salary but fail to say how the
contribution is calculated. The first value on this line specifies the contribution, as a percentage
of salary, that isto be assumed if there are unspecified employer contributions that are not profit
sharing, forfeitures, or matching, and the second value specifies the contribution, again as a
percentage of salary, if there are unspecified mandatory contributions required for the employee.
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Line 17. Voluntary contribution percentage bounds. This line applies to plans with voluntary
contributions. Most plans specify a minimum and a maximum amount of these contributions. In
the participants file (to be discussed shortly), there is a value which alows the user to specify, for
each worker, how much they are willing to contribute, subject to these minimum and maximum
amounts. In some plans, however, the minimum and maximum amounts are not specified. This
line allows the user to set the minimum and maximum amounts, expressed as a percentage of
salary, for plans with voluntary contributions but unspecified minimums and maximums on those
contributions.

Line 18. Unspecified matching percentage for mandatory and voluntary contributions. Thisis
the final line which indicates what to do if there are unspecified contributions. The first value on
the line refers to employer contributions which match mandatory contributions on the part of the
employee. The second value refers to employer contributions which match voluntary
contributions on the part of the employee. The difference between these values and the values on
lines 13-15 is that these matches are not discretionary, just unspecified in the summary plan
description. The values are given in percentage terms, so that a value of 50 means that the
employer will match half of the corresponding employee contributions.

Line 19. Annuity type. This parameter specifies whether the annual benefits are calculated as
single or joint annuities. A value of 1 specifies a single annuity, while avalue of 2 indicates that
the benefits are always expressed as ajoint annuity. A value of 3 specifies ajoint annuity if the
worker ismarried (as indicated in the participant file), or a single annuity otherwise. The second
parameter gives the percentage of the benefit for the survivor. For instance, a value of 50 means
that if the spouse survives the worker, he or she will receive 50 percent of the original benefit.
The life tables used to change single annuities to joint annuities are those used by the Socia
Security Administration in its intermediate projections.

Line 20. New vesting. Several plansin the sample had vesting periods of ten years or more,
despite federal laws at the time which generally limited vesting periods to a maximum of five
years. If this parameter is set equal to 1, the maximum vesting period is limited to the number of
years specified in the second parameter on the line. If the parameter isleft at O, whatever vesting
rules that were found in the summary plan description are used.

Line 21. Plan maximum retirement. Severa plans had mandatory retirement provisions, despite
federal lawsto the contrary in 1989. The program will generally not cal culate pensions for a quit
date beyond the mandatory retirement age. However, if this switch is set to 0, the program will
instead ignore any mandatory retirement provisions in the summary plan description and
calculate the pension for any age up to the maximum age discussed earlier.

Line 22. Pension type. The amount of the pension may depend on the circumstances under
which it iscollected. This parameter tells the program which circumstance to apply. A vaue of
O refersto anormal separation or retirement. A value of 1 appliesif the worker collected the
pension as aresult of adisability, and avaue of 2 refers to the benefits that would be available to
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survivors in case the worker dies. In this case, the quit date in the participant file refersto the
date the worker died. This parameter has no effect in Mode 3, since in Mode 3 the program will
calculate all three values.

Line 23. First year annuity / present value output flag. In Mode 3, the program prints out a
column to alow the value of the pensions to be compared at alternative retirement dates. If the
value of this parameter is 1, the value of this column is a present value of the stream of benefits.
If the value is of the parameter is O, the output value is the annual value of an actuarialy
equivalent stream of benefits starting at age 65 (regardless of when the benefits actually start).
Since the benefits start at a common date, they can be compared to tell whether the value of the
pension is going up or down as alternative separation dates are considered.

Line 24. Wage historiesflag. If thisflagisset equal to 1, the participants file will contain a
separate wage history for each participant. Otherwise, if the flag is set equal to 0, the earnings
stream is assumed to follow a quadratic path, with parameters which are specified for each
respondent in the participant file. Using wage histories allows earnings to vary year by year in
any desired fashion. A partial wage history is allowable. The minimum wage history is one year.
The program’s normal wage estimation routines cal cul ate val ues outside the wage history range.
A wage history must be used for prior jobs to correctly associate the age at separation with the
Separation year.

Line 25. Adjust dollar amounts for inflation flag. Many plans contain dollar figures. For
instance, a plan may specify that the monthly benefit is $25 for each year of service. If thisflag
is set equal to 0, the calculations assume that the $25 amount is the same regardless whether the
participant quitsin 1989 or 2020. If theflagis set equal to 1, then the $25 amount is indexed by
the nominal salary and wage growth rates, as determined by lines 3 and 5 above. For instance, if
the retirement date is 2010 and salaries are projected to have tripled between 1989 and 2010, the
calculations would assume that firms would have raised theinitial dollar benefit to $75 per year
of service to adjust to the intervening wage and salary inflation.

Line 26. COLA to benefitsfor no COLA plansflag. Relatively few plans have formal
mechanisms for adjusting benefits of existing retirees to accommodate increases in the cost of
living. Itisrelatively common, however, for firmsto adjust occasionally the pensions of its
retirees on an ad hoc basis to at least partialy offset the increases in inflation (as specified by line
3inthisfile). If thisflagis set equal to 0, the calculations assume that there are no cost of living
adjustments (COLA’s) once benefits are started. If the flag is set equal to 1, the calculations
assume that once benefits are started, the firmsincrease them by a percentage of the inflation
rate. The percentageis specified by the second parameter on the line. For instance, in Table 1,
the cal culations assume that once benefits start, they will be increased 2% per year. The 2% is
50% of the presumed 4% inflation rate. If the plan has aformal COLA, the plan COLA isused
regardless of the setting of thisflag. The difference between this switch and the previous oneis
that the previous switch pertains to the formula used to calculate initial benefits, while this one
pertains to increases in benefits after they have started.
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Line27. Mortality tablesflag. If thisflagisset to O, the program uses the mortality tables
obtained from the Socia Security Administration. These are the same tables the Socia Security
Administration uses to make its intermediate projections. The tables are by gender for single
year birth cohorts. If theflagisset to 1, the tables for the 1936 birth cohort are used. Setting the
flag to 1 causes the program to run moderately faster. For respondents and their spouses who
were born within a decade or so of 1936, the effects on the pension valuesis slight. For spouses
who were born several decades away from 1936, the differences in present values will be more
noticeable.

Line 28. Ignore Benefits Paid Before Today’' s Date flag. This flag appliesto calculations of the
present value of the pension, and it affects only respondents whose benefits have started before
the datein line 2 above. In some cases, what is desired is the total value of the pension, which is
the discounted stream of benefits over the entire time the worker collects them. In other cases,
what is of interest is only the current value as of a certain date, which includes the present value
of current and future payments but ignores previous payments. If thisflag is set equal to O, the
present value of the entire stream of benefitsis calculated. If it isset equal to 1, then benefits
before the date for the present value calculations (line 2 above) are disregarded. For example, to
calculate the current value in 1994 of a pension begun in 1986, line 2 should be set to 1994 and
line 29 should be set to 1. Thisflagis applicable to modes 1 and 2 only. Mode 3 always
calculates the present value as of the separation date.

These parameters permit agreat dea of flexibility in controlling how the program does
the calculations. In order to make sure that the program does not try to use values for the
parameters that would cause problems, it checks the values of these parameters to make sure that
they are within reasonable bounds. These bounds are given in Appendix Table 1. The
descriptions of the variables in that table correspond to the descriptionsin Table 1 above. If the
program does find parameters that are outside the bounds, it resets them to the values given by
the third column of the appendix table and writes a message to the error file.

The Participant Filefor Modes 1 and 3.

The participant file has one line (or set of lines, if wage histories are included) for each
participant for which a pension is being evaluated. It contains information about the participant
which is crucial for the calculation of the pension, such as the date of birth, the date of hire, and
the separation date. For Modes 1 and 3, it aso contains identifiers for the plan that should be
evauated for thisindividual. In Mode 2, which calculates how different pensions would apply to
asingle participant or small group of participants, thisinformation is not needed. Therefore, the
participants file looks slightly different depending on which mode is being used.

Table 2 gives a sample participant file for Modes 1 and 3. The distribution package
actually contains six participant files. There are separate participant files for the current job,
covered in Section F of the survey, the last job, covered in Section G, and a previous job lasting
at least 5 years, covered in Section H. For each section, there is a separate file for defined benefit
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NORWWWNRERE

19
24
28
38
38
40

127
1067
256
13
127
1067
13
1143
240
1088
101
474
411
1197
110

378
658
157

378
658

551
838
356
575

85
586
593
651

. 00
.00
1933.
1933.
1934.
1934.
. 00
.00
. 00
1930.
1928.
1936.
1928.
1928.
1934.

21
29
04
04

54
29
29
29
29
29
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1930.
1930.
1935.
1934.
1933.
1933.
1935.
1935.
1924.
1932.
1928.
1937.
1930.
1930.
1932.

10

04
04
96
04
29
29
12
88
12
96
54
12
29
29
12

f or

1979.
1979.
1971.
1974.
1959.
1959.
1976.
1965.
1968.
1971.
1947.
1970.
1983.
1983.
1983.

Table 2
Sanpl e Participants File

Mbdes

12
12
04
71
50
50
62
62
71
88
46
62
29
29
46

1992.
1992.
1992.
1992.
1992.
1992.
1992.
1992.
1992.
1992.
1992.
1992.
1992.
1992.
1992.

50
50
50
50
50
50
50
50
50
50
50
50
50
50
50

1 and 3

2080
2080
2080
2080
2340
2340
2080
2080
1820
1040
2080
1820
1300
1300
2040

27206
27206
40997
15808
25000
25000
14560
20488
28592
15600
20000
40000
10400
10400
45000

[eloleololololololololololoNeNe]
gortooroToro1oro1o1o1 01010101
[elolololololololololololoNeNe
[eloleololololololololololoNeNe

1546.
1546.
1996.
1563.
1563.
1563.
2426.
2212.
6718.
6313.
7693.
6734.
7427.
7427.
6841.

69
69
09
55
55
55
90
61
13
77
62
19
04
04
46



plans and for defined contribution plans. The files are named as follows:

PARTIC-F.DB Defined benefit plans for current (Section F) jobs.
PARTIC-F.DC Defined Contribution plans for current (Section F) jobs.
PARTIC-G.DB Defined benefit plans for last (Section G) jobs.
PARTIC-G.DC Defined Contribution plans for last (Section G) jobs.
PARTIC-H.DB Defined benefit plans for previous (Section H) jobs.
PARTIC-H.DC Defined Contribution plans for previous (Section H) jobs.

The participant files containing the defined benefit plans must be run with the CALC6DB.EXE
program, and the files containing a defined contribution (and combination) plans must be run
with the CALC6DC.EXE program. Using the wrong program to evaluate a pension will cause
that pension to be ignored in the calculations.

The name of the participant file is not important. The program will accept any participant
filewith avalid DOS name as long as the command line for the program is modified accordingly.
The participant filein Table 2, and all of the output discussed in Part IV of this guide, does not
come from any of the included participant files. Thisisto allow this users guide to be circulated
without violating the rules for restricted data files, which govern the distribution of the program

and itsfiles.

In the participant file, thereisone line (or set of lines, if wage histories are used) for each
participant. For each participant, the values in the columns give information about the individual
and the plan being evaluated. In the table, the columns are arranged vertically to make them
more readable, but thisis not necessary. A space between the valuesis sufficient to separate the
values. Again, when producing this file with aword processor or spreadsheet, be sure to save it
inaASCIl TEXT format.

It will probably be easiest to discuss the values in each column in turn.

Column 1. Personidentifier. This does not affect the calculationsin any way, but it isprinted in
the output to help identify the line in the output. The most logical variable to useisthe HRS
code id variable, but thisis not necessary. Nor isit necessary that this number be unique, asis
illustrated by the fact that the first two lines have the same value for thisvariable. This
duplication also illustrates another point: the same worker may be covered by more than one plan
on aparticular job. If thisistrue, there will be a separate line in the participant file for each plan.

Column 2. Pension plan ID. Thisgivesthe ID number of the pension plan that is being
evaluated. Plan ID’sless than 3000 are for defined benefit plans and should be processed by
CALC6DB.EXE, while plan ID’ s greater than 3000 are for defined contribution and combination
plans and should be processed by CALC6DC.EXE. The combination of the person identifier and
the pension plan ID as contained in the six included PARTIC files provides the only link between
the HRS respondents and their pensions. There are no pension identifiersin the main HRS data
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set. Note that athough the six included PARTIC files are necessary to link the pensionsto HRS
respondents, it is possible to replace the actual HRS respondents with other respondents (as, for
example, when pensions are imputed) or with completely hypothetical participants.

Column 3. Pension plan sequence number. This numbers the plans by the order in which they
were collected, and is of no special significance outside the program. However, each pension
plan ID has a unique sequence number, and the two numbers must match in the participant file.
If pensions are evaluated for hypothetical participants, the hypothetical participants must still
have valid pension plan ID’s and corresponding sequence numbers, and the only place these can
be obtained is from the six included PARTIC files.

Column 4. Birth date of the spouse. Thisis necessary for some calculations involving joint
annuities. If thereisno spouse, thisvariableis set equal to zero. Note that this variable can
contain afractional part. For instance, the value 1934.42 would indicate a birth date of
approximately June 1, 1934. Anintegral value of this variable would be interpreted as January 1
of the given year.

Column 5. Gender of worker. Thisshould be 1 for males, 2 for females. This affects the
calculations because different life tables are used for the two sexes. These life tables, which are
different for each birth cohort, are the life tables that the Social Security Administration uses for
\their intermediate projections.

Column 6. Birth date of the worker. Asin the case for the birth date of the spouse, the fractiona
part of this value indicatesin what month and day in the year the individual was born.

Column 7. Date of hire at the firm. Thisvariableis self explanatory. Again, fractional values
indicate the part of the year that the worker was hired.

Column 8. Date the worker separates or retires from the firm. Thisvariableisused in
calculation Modes 1 and 2 only. In Mode 3, it isignored, since in this mode the program
calculates pension values for aternative separation dates. The month and year are reflected in
the fractional part of the value.

Column 9. Number of hours that the participant worksin ayear. Thisisrequired because some
plans specify that the years of service that aworker accumulatesin a calendar year depends on
the number of hours worked that year. For example, someone who worked 2500 hoursin agiven
year may accumulate 1.25 years of service if the firm counts a year of service for every 2000
hours.

Column 10. Annual dollar amount of salary or wages. If the individual was working at the time
of the survey, thisvalue isthe (nominal) amount of salary or wages in the survey year (as
determined by line 1 of the parametersfile). If the individual had left the job, the value isNOT
the wage or salary at the separation date, but the wage or salary that the worker would have
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received had he or she stayed on the job until the survey date. To project the wage between the
separation date and the survey date, the analyst must take account of (i) the inflation rate, which
isline 3 in the parameter file, (ii) the real salary and wage growth rate, which isin line 5 of the
parameter file, and (iii) any quadratic growth specified in columns 13 and 14 below. A perhaps
easier alternative, which does not require this projection, isto use the wage history to specify the
wage at the separation date. If the wage histories flag is set in the parametersfile, the valuein
column 10 isvaueisignored.

Column 11. Differential wage growth. This alows the wages of different respondentsto grow at
different rates. For instance, if the inflation rate in the parametersfileis set to 4% and the real
wage and salary growth ratein that file is 1%, and if this variable is set to -2%, thisindividual’s
nominal wage growth rate would be 4% + 1% - 2% = 3%. Note that this value is a percentage, so
that 2% would be written in the file as 2.0, not 0.02.

Column 12. Voluntary contribution rate. This value applies to defined contribution or
combination plans which alow voluntary contributions. The figureis a percent of salary or
wages. Thus, thevalueof 5 in Table 1 specifies that the worker who can choose the amount of
contributions to the plan contributions an amount equal to 5% of wages. Note that this does not
apply to any contributions that are mandatory; those contributions are figured separately.

Column 13. Linear wage growth coefficient (betal).
Column 14. Quadratic wage growth coefficient (beta2).

Theseterms allow for real wagesto be growing at a quadratic rate. They suppose that |og
earnings, after allowing for general and individual growth, are following atrajectory of:

In (earnings) = betaD + betal * age + beta2 * age* age
The growth of log earnings is the derivative of this expression, or
growth of In (earnings) = betal + 2* beta2 * age.
Adding back in the growth of general and individual wages, the growth of log earningsis

In (earnings at timet) - In(earningsat timet-1)

= infl rate/ 100 [line 3 of parameter filg]
+ real salary and wage growth rate / 100 [line 5 of parameter file]
+ differential wage growth rate/ 100 [column 11 above]

+ betal + 2* beta2 * age.

If beta2 is negative, then as the worker ages, the wages grow at a slower and slower rate. By
choosing appropriate values of betal and beta2, the user can accommodate any wage function
which is quadratic in age, experience, and/or years of service. Note that unlike the inflation rate
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and the previous two wage growth rates, which are expressed in percentage terms, the betas are
fractions.

Column 15. Passthrough variables. The remainder of the line istreated as along character field.

It may have numbers and/or words, and they may or may not be separated by spaces, commas, or
other separators. The program does not use any information in thisfield in the calculations. The
sole effect of these variablesisthat they are printed at the end of the output linein Mode 1. This
character field can be used to pass through variables which will facilitate further analysis by
standard statistical packages. The number of charactersin thisfiled islimited to no more than
132. Inthe participant file supplied with the program, the pass through variables consists of
weights. Many alternative uses are possible, however.

If the wage history switch is set in the parameter file, the previous information must be
followed by a separate line or lines containing the wage history data. The wage history may be
continued on successive lines if necessary. The format for this packet of information is:

Startyear Endyear  Startyear wage ... Endyear wage -1

The first two entries are the year the wage history starts and ends. Note that the wage history
may start after the hire date and end before the date of separation. If thisisthe case, the wage
history will be used for the wages in those years, and the years before the beginning and after the
end of the history will be constructed by using the previous parameters. The history can contain
just one year, as when the final wage is given for ajob that ended before the survey. If the wage
history covers the entire period of employment, the previous parameters are in effect ignored.
The wage history proper contains one entry for each year between the start year and the end year,
inclusive, and may be spread out over more than one line. An example of amultiple line wage
history is:

1980. 00 1988. 00 25440. 00 26130. 00 23650. 00 28390. 00 25990. 00 29110. 00 30120. 00
29860. 00 30960.00 -1

The -1 vaue (any negative number will serve the same purpose) serves to terminate the wage
history, even if there are not sufficient number of entries in the wage history to cover al years
between the start year and end year. Extra entries are ignored.

Aswas the case for the parameter file, the valuesin the participant file are checked for
unreasonable values. Appendix Table 2 gives the minimum and maximum amounts for the
valuesinthisfile, aswell asthe value to which the variable is set if the specified value lies
outside these bounds. Again, if any variable isreset as aresult of the bounds checking, a
message will be written to the error file.

The Participant and Plan Filesfor M ode 2.
When the program operatesin Mode 2, it requires a slightly different participant file, and
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in addition it requires an extrafile to specify the pension plans which are to be used. Recall that
mode 3 calculates the values of all the pensions for asingle or small group of individuals. Table
3 illustrates the participant and plan files required to use Mode 2.

The participant fileis very similar to the file with Modes 1 and 3, with two exceptions.
Thefirst isthat the first three columns of the previous file are omitted. The participant filein
Mode 2 begins with the spouse birth date, and the order of the subsequent columns is the same as
in the previous two modes. There can be no more than five linesin the participant file for Mode
2.

The plansto be evaluated are in a second file, which we will call the plan file. Thisfile
has three columns, as follows:

Column 1: Five-digit line identification number, starting with 9. These must be unique, but
otherwise they have no consequence.

Column 2: Pension planid. Thisissame variable which isin Column 2 of the participant file for
Modes 1 and 3.

Column 3. Pension plan sequence number. Thisis the sequence number which corresponds to
the pension plan id. See the previous discussion for Column 3 in the participant file for details.

Mode 2 evaluates all plansin the plan file for aset of up to five participants. Thisis
useful for comparing how different plans treat the same individual. It isalso useful for
comparing how plans reward various characteristics. For example, the participant file could
contain three hypothetical participants, one with 10 years of service, one with 20, and one with
30. Theresults could then give some insight on how the various plans reward differentially their
longer service workers.
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Table 3
Sanple Files for Mdde 2

Sanpl e Participant File

0.00 2 1930.04 1979.12 1992.50 2080 27206 O
1934.04 1 1933.29 1959.50 1992. 50 2340 25000 O

1546. 69

500
5 00 1563.55

Sanple Plan File

90000 127 378
90001 1067 658
90002 256 157
90003 267 799
90004 13 7
90005 1062 456
90006 1143 551
90007 240 838
90008 537 758
90009 380 83
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[11. Running the Program.

The program is run from the DOS command prompt. The command lineis slightly
different for the three modes. The first mode, Mode 1, calculates the value of the pension
benefits for each participant based on the separation date specified in the participant file. For this
mode, the command line to evaluate defined benefit plansis as follows:

CALC6DB 1 PARTI C PARAM QUTDATA TABLES ERRCRS

The command line for CALC6DC is exactly analogous, except that the participant filein this
case must contain only defined contribution and combination plans. The first parameter
following the program name is the mode number, in this case 1. The next two files are the
participant and parameter files, as discussed in the last section. These files do not have to be
called PARTIC and PARAM, and in particular users will probably want to use one of the
participant filesincluded with the program. If the files have different names, however, those
names must appear in the command line in the appropriate order. The next three files are output
files, which will be discussed in the next section. TABLES isafilein tabular format whichis
relatively readable using aviewer. OUTDATA isthe same information in numeric format,
which will be easier to import into subsequent statistical packages. ERRORS is alisting of
errors and potential errors that the program found.

Mode 2 allows the program to cal culate the value of many pensions for alimited set of
individuals. The command line for thismode is:

CALC6DB 2 PARTI C PARAM PLAN OUTDATA TABLES ERRORS

Note that this command line contains one additional parameter. PLAN isthe file containing the
pension plan id’s and sequence numbers for the plansto be evaluated. In this case, PARTIC
contains the input values of the participants for whom these plans are to be evaluated.

Mode 3 allows the program to calculate the value of the pension at aternative separation
dates for participants in the participant file. The format of the command linefor Mode 3 is:

CALC6DB 3 PARTI C PARAM QUTDATA TABLES ERRCRS

Thisis exactly the same format as for Mode 1, except that the mode number after the program
nameis 3. All of thefiles have the same functions as with Mode 1.

During the execution, the program will indicate its progress. Since the program may take
an extended amount of time for large participant or plan files, thisis an assurance that the
programis still running. The program is fairly robust against errorsin the input files, but there
are a couple of things that may cause a premature halt. The first of theseisif there are not
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enough parameters on the command line. In this case, the program will print out the message:

M ssing paraneter fromcommuand |ine

The second error isif the program cannot find one of the input files, or if one of the files has an
invalid name (for instance, if it has two periods). Thiswill cause the program to print out the not
very enlightening message:

Runtime error 002

If this message appears, check (i) that the input files exist, and (ii) that all files have proper DOS
names (up to 8 characters plus an extension of up to 3 characters).
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V. Interpreting the output.

The output varies depending on the mode in which the program is run. Perhaps the
easiest way to examine the output isto look at the TABLES file for each of the three modes. We
will say afew words about the OUTDATA file, and only a couple about the ERROR file. Each
of these files can be given any legitimate DOS name on the command line, and as aresult, the
files discussed in this section will have the name you have givenit.

Thefirst part of the TABLES file isthe same for all three modes. It issimply alisting of
the parametersin the parameter file. Thisisadmittedly slightly repetitious, but it alleviates the
necessity of keeping track of what parameters file went with which output file.

Output of Mode 1.

Table 4 gives an example of the tabular output using Mode 1. An asterisk at the
beginning of the row means that the program has written a message to the error file for this plan.
The first eight columns simply repeat what isin the input file. The wage is the nominal wage as
of the quit date. The age is calculated from the difference between the quit date and the birth
date, and the asy (which stands for actual service years) is the difference between the quit date
and the hire date.

The next column is the type of benefit. The symbolsin the table are asfollows:

NR  Defined Benefit Normal Retirement Benefits
LR Defined Benefit Late Retirement Benefits
ER  Defined Benefit Early Retirement Benefits
VD  Defined Benefit Deferred Vested Benefits
DB  Defined Benefit Disability Benefits

SB Defined Benefit Survivor Benefits

CN Defined Contribution Benefits

NC  Combination Normal Retirement Benefits
LC  Combination Late Retirement Benefits
EC  Combination Early Retirement Benefits
VC  Combination Deferred Vested Benefits
DC  Combination Disability Benefits

SC Combination Survivor Benefits

In general, the plans are of three types: (i) defined benefit, which cal culate benefits based on a
formula usualy involving pay and/or years of service, (ii) defined contribution, which calculate
benefits based on the amount accumulated in an account, and (iii) combination plans, whose
benefits have both defined benefit and defined contribution elements.

For defined benefit plans, the three benefits are (i) normal retirement benefits, which are
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Code Seqg# Sex SpouseBD

127 378 2 0. 00
1067 658 2 0. 00
256 157 2 1933. 21
13 7 2 1933. 29
127 378 1 1934. 04
1067 658 1 1934. 04
13 7 2 0. 00
1143 551 2 0. 00
240 838 2 0. 00
1118 356 2 1930. 54
101 575 1 1928. 29
474 85 1 1936. 29
411 586 2 1928. 29
1197 593 2 1928. 29
110 651 1 1934. 29
1.67 1932. 06

Birt hD
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Table 4
Sanpl e Tabul ar CQutput of a Case from Run Mdde 1

Tp
ER
CN
VD
ER
ER
CN
VD
CN
NR
CN
VD
ER
VD
CN
VD

% Yr
24
60
61
41
24
78
38
48
72
55
60
95
65
34
46
73

CEeOLOLROOOrROO0OR

30y Anual Am Pr. Val ue A65eqv

64975
14764
128402
67191
10670
29862
131005
18322
55112
87021
3513
2610
7732
46149



unreduced benefits collectable immediately on retirement, (ii) early retirement benefits, which
are reduced but collectable immediately, and (iii) vested deferred benefits, which are not payable
immediately but only after a period of time. Late retirement benefits are normal retirement
benefits that are augmented beyond the regular formula because the worker has stayed with the
firm beyond the normal retirement age. Disability benefits are payable if the worker has suffered
adisability, and survivor benefits are payable to the survivor if aworker dies. These last two
benefits are triggered by line 22 in the parameter file.

The next column is the age at which the benefit can begin. Most benefits begin
immediately upon retirement, but deferred vested benefits begin in the future. The next three
columns relate the annual annuity amount (in the third to the last column) to wages. Thefirst
column, labeled as %QW, gives the annuity amount as a percentage of the last wage, and the
%/Y R column further divides this by years of service. The value of the pension, divided by the
wage and by years of service, is sometimes referred to as the “ generosity” of the plan. The third
column multipliesthis “generosity” by 30. Thisis meant to give a (very rough) indication as to
the percent of final pay that the plan would replace if the worker had stayed with the firm for 30
years.

The last three columns bear some explanation. Let us start with the column labeled
Pr.Value. Thisisthe present value of the benefits, discounted to the date specified in the second
line of the parameter file. The present value calculations do take account for the likelihood of
surviving to collect the benefits. The survival probabilities are taken from the social security
intermediate projections, and are specific to gender and birth cohort. Recall that if the last line of
the parameter fileis set equal to 1, the present value calculations ignore benefits paid before the
date specified in line 2 of the parameter file.

The previous column, labeled as Anual Am, is the nominal amount of an annuity which
has the same present value as the next column. If line 26 in the parameter fileis set to 1, this
annuity is presumed to be adjusted upward at some percentage of inflation, as given by the
second parameter of line 26 of the parameter file. In this case, the value given in the AnualAm
column is the nominal value of thefirst year annuity. Note that this may or may not be the same
asthefirst year benefit. Many plans have benefits which change discontinuously as some date,
typically 62 or 65. Some of these plans offer a supplement which continues until the worker is
eligible for socia security benefits, and others subtract off from their benefits a fraction of social
security benefits after the worker begins collecting them. The AnualAm value, by contrast,
assumes that the benefit will be constant (or will be adjusted only for inflation) after the benefit
begins. This meansthat if the benefits are in fact from an offset plan, where the benefits are
reduced when socia security begins, the value in the AnualAm column will underestimate the
pension before the offset begins and will overestimate it thereafter. It bears emphasizing that the
present value of the pension is calculated correctly, and the only caveat is that the AnualAm
valueis not necessarily the same as the pension benefit in any given year.

The final column, labeled as A65eqvl, isthe nominal amount of an annuity which has the
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same present value as the previous column, but which starts at age 65. The same caveats about
the adjustment for inflation, as discussed in the last paragraph, apply. Note that because these are
nominal (and therefore undiscounted) amounts as of age 65 (which will occur in different years
for different individuals), they do not necessarily give the same ranking of the pensions as do the
present value amounts in the previous column, which are discounted back to a common year.

The OUTDATA file presents essentially the same information, but without the headers
and entirely in numeric format. Thereisone linefor each plan in the participant file; the
summary information from the last line of Table 4 isomitted. The line corresponding to the first
linein Table 4 isasfollows:

1 127 378 2 0. 00 1930.04 1979.12 1992.50 27206.00 59.46 10.38 03
59.46 12.90 1.24 37.28 3509. 00 50933. 36 5453. 38 1546. 69

In the actual output, thiswould all be onasingleline. There are severa things to note about this
line. First, the dollar amounts are more precise, being given to two decimal places rather than
being rounded to the nearest dollar, as appearsin the table. Second, the pension type column
(which had an entry of ER in thefirst line of the tabular format) has been converted to a numeric
guantity. The codes for the benefit typesis as follows:

1 Defined benefit NR benefits 11 Combination NR benefits
2 Defined benefit LR benefits 12 Combination LR benefits
3 Defined benefit ER benefits 13 Combination ER benefits
4 Defined benefit VD benefits 14 Combination VD benefits
5 Defined benefit DB benefits 15 Combination DB benefits
6 Defined benefit SB benefits 16 Combination SB benefits
7 DC benefits 19 Combination plan, DC benefits only

9 No benefits
-1 Error in calculations

For the meaning of NR, LR, ER, etc., please see the discussion of types of benefits earlier.
Finally, note that the last item in the OUTDATA line is the pass through variable.

The ERRORS file frequently generates a substantial amount of output, but most of the
output can probably be disregarded. The program contains many checks regarding suspicious
calculations, for instance, particular sub-formulas which yield a negative value. Usually these
areirrelevant, such as when the plan provides for an alternate formula which gives positive
results. In general, there are two instances of entriesin the ERRORS file where the one might
want to pay particular attention. Thefirst of these are lines that begin with DATA. Thisisthe
message which indicates that some parameter or value in the input file was outside the bounds
given in the appendix tables and was reset to some other value. The calculations are probably all
right, but they may not correspond to the calculations that the user had intended. The second
place where caution is advised are errors that are accompanied by negative entries in the tabular
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or datafiles. Thisusually indicates a genuine error in the calculations, as opposed to a case
where there was an unusual value in an intermediate cal culation.

Output of Mode 2.

An example of the output of Mode 2 isgivenin Table 5. Thistable hastwo parts. The
firstisalisting of the participants, up to five of them, from the participant file. Thefirst 7
variables in this part of the table are many of the same participant variables discussed in Table 4,
although in adlightly different order. The variable labeled as“IndVr” isthe differential wage
and growth rate, which is column 11 from the participant file. The next variable, |abeled
“VolCt”, isthe voluntary contribution rate, from column 12 of the participant file. The last two
columns are age and service years, as calculated from the birth date, hire date, and quit date.

The second part of the table contains the computed results. Down the left side of the
table are the pension plan identification numbers, with each line corresponding to one linein the
planfile. Acrossthe table are up to five groups of five variables each. Each group, whichis
delimited by the dashes across the first line of the heading, pertains to one of the participants
listed in the first part of the table. Each group, in turn, lists five calculated values of the pension
as applied to the indicated participant. These five values are the same as the variables on the
right side of Table 4: (i) the type of benefit, indicated by a single letter rather than atwo letter
code, (ii) theratio of the pension to the final wage, expressed as a percent, (iii) thisratio
divided by the years of service, which isameasure of generosity, (iv) the annual amount of the
annuity which has the same present value of the pension, and (v) the present value of the
pension. These variables are defined in exactly the same way asin Mode 1, with only minor
difference. To avoid lineslonger than 132 characters, the benefit type is now represented by a
single character, which means that the benefits of defined benefit and combination plans are not
separately identified in this output. Also, for the same reason, the pension to wage ratio is now
rounded to the nearest percent. One note of caution: the amount in the fourth column is not
necessarily the same as the annual pension benefit if those benefits are not constant. See the
discussion of this variable in the section for the output of Mode 1.

The OUTDATA file hasone line for every linein the plan file. Thefirst line of that file
that corresponds to the tabular resultsin Table 6 is as follows:

127 90000 127 378 3 12.90 1.24 3509. 00 50933. 36 90000 127 378 3
37. 20 1.24 9299. 23 128401. 73

As before, in the actual filethisisasingleline. Theline begins with the pension plan
identification number. Before each group of five values, corresponding to one of the
participants, appear the identification number in the first column of the plan file. the pension plan
identification number, and the pension sequence number. As before, all percentages and dollar
amounts are expressed to two decimal placesin the datafile. The numeric codes for the plan
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Table 5
Sanpl e Tabul ar Qutput of a Case from Run Mbde 2

Sur vey
# Sex SpouseBD BirthD HreD QitD Hour Wage IndVr Vol Ct Age Asy

1 2 0.00 1930.04 1979.12 1992.50 2080 27206 0.00 5.00 59 10
2 1 1934. 04 1933.29 1959.50 1992. 50 2340 25000 0.00 5.00 56 30

Code T WV % Yr Anual A Pr Val ue

—

oW % Yr Anual A PrVal ue

127 E 13 1. 24 3509 50933 E 37 1.24 9299 128402
1067 C 6 0.60 1689 20130 C 23 0.78 5869 67191
256 E 8 0.79 2222 32256 E 20 0.66 4931 68091
267 V 3 0.33 932 7249 V 22 0.73 5481 28409

13 E 4 0.39 1091 15836 E 9 0.30 2232 30822
1062 C 16 1.56 4413 52590 C 57 1.90 14278 163470
1143 C 5 0.45 1264 15064 C 17 0. 56 4211 48210
240 vV 18 1.72 4868 41680 E 25 0. 84 6281 86727
537 vV 21 2.00 5636 78917 N 66 2.21 16542 281820
380 V 6 0.59 1657 18870 V 19 0.64 4789 37456
MEAN 10 0.97 2728 33353 30 0.99 7391 94060
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types are similar to those in the data outputs for the other two Modes, except that numeric codes
11-17 (which are for combination plans) have been mapped into the corresponding 1-7 values,
reflecting that in Mode 2, defined benefit plans are not distinguished from combination plans.

Output of Mode 3.

Table 6 illustrates an example of the tabular output generated for Mode 3. There are
severa differences between this output and that for Mode 1 and Mode 2. One of the most
evident isin the volume of output. All of the output listed in the Table 6 is generated from a
single linein the participant file. For each participant, the program generates two parts to the
output. The first part, along the top of the table, is simply alisting of the various components of
the input line from the participant file. Note that the value of the separation date, which is
column 8 of the participant file, is not used in thismode and is not listed in the first part of the
output. Nevertheless, some value for the separation date must be present in the participant file.

The second part of the output has one year for each potential separation date from the hire
date through the maximum quit age or date from the parameter file. Notethat if the plan has a
mandatory retirement age, and if this ageis allowed to stand by setting the valuein line 21 of the
parameter file to one, the calculations will end at the maximum retirement age.

Thefirst four columns are the date, age, number of service years, and the wage as of that
date, as discussed previoudly. The fifth column isthe annual socia security benefit which would
be payable at that age. Note that since socia security is not available until age 62, this column
has a value of zero until that age. The next two columns give the annual pension benefit (in
nominal terms) and the type of benefit. Like the socia security benefit, this column has entries
only if the worker isimmediately eligible for the benefit; hence, it has avalue of zero in years
before early retirement. This variable has alabel which is dightly misleading, since the value in
this column is actually the value of an annuity whose present value is the same as the actua
stream of benefits. That is, in cases where there is a social security supplement or offset, or some
other reason that the benefit is not a constant stream, the program first calcul ates a present value
of the stream of benefits. It then calculates the value of an annuity amount which has the same
value as the present value of the actual stream of benefits, and reportsit in this column. Refer to
the discussion of the AnualAm column from Mode 1. The same caveats as were made in that
discussion apply with regard to increases to accommodate inflation, as specified by line 26 in the
parameter file.

The next two columns refer to the amount of the vested benefit and the date that it may
first be collected. If the worker is already eligible for benefits at retirement, the amount in the
first of these columns should be the same as the amount in the previous column, and the age
should be the current age on that line. Otherwise, the amount will be the amount the individual
iseligible for as adeferred vested participant, and the age (in the future) when the benefits can
start to be collected. If the worker is not yet vested, this value will be zero.
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Table 6
Sanpl e Tabul ar CQutput of a Case from Run Mdde 3

HHI D Codeld Seg# Sex SpouseBirthDate BirthDate Hi reDate Hours |ndVr Vol Ct Bet al Bet a2
1 127 378 2 0. 00 1930.04  1979.12 2080 0.00 5.00 0.000000 0.00000000
FF Date Age ASY \Wage SSB PensnB Tp Vested BA  VestPV DableB Tp NRT LRT ERT
1979 49 O 16435 0 0 -- 0 60 0 0 -- 0 0 0
* 1980 50 1 17285 0 0 -- 0 60 0 0 -- 0 0 0
1981 51 2 18178 0 0 -- 0 60 0 0 -- 0 0 0
1982 52 3 19118 0 0 -- 0 60 0 0 -- 0 0 0
1983 53 4 20106 0 0 -- 0 60 0 0 -- 0 0 0
1984 54 5 21146 0 0 -- 0 60 0 0 -- 0 0 0
1985 55 6 22239 0 0 VD 2029 60 21157 0 -- 0 0 0
1986 56 7 23388 0 0 VD 2372 60 26455 0 -- 0 0 0
1987 57 8 24597 0 0 VD 2714 60 32406 0 -- 0 0 0
1988 58 9 25869 0 0 VD 3057 60 39083 0 -- 0 0 0
1989 59 10 27206 0 0 VD 3400 60 46570 0 -- 0 0 0
1990 60 11 28612 0 3743 ER 3743 60 54959 3743 ER 0 0 3743
1991 61 12 30091 0 4188 ER 4188 61 60281 4188 ER 0 0 4188
1992 62 13 31647 9276 4815 ER 4815 62 67879 4815 ER 0 0 4815
1993 63 14 33283 10392 5483 ER 5483 63 75641 5483 ER 0 0 5483
1994 64 15 35003 11808 6169 ER 6169 64 83234 6169 ER 0 0 6169
1995 65 16 36813 13332 6918 NR 6918 65 91238 6918 NR 6918 6918 6918
1996 66 17 38715 14652 7573 NR 7573 66 97557 7573 NR 7573 7573 7573
1997 67 18 40717 16092 8251 NR 8251 67 103776 8251 NR 8251 8251 8251
1998 68 19 42821 17604 8969 NR 8969 68 110048 8969 NR 8969 8969 8969
1999 69 20 45035 19260 9709 NR 9709 69 116107 9709 NR 9709 9709 9709
2000 70 21 47363 21036 10103 NR 10103 70 117644 10103 NR 10103 10103 10103
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The next line may take on one of two forms, depending on the value of the switch set in
line 23 of the parameter file. In theillustration, that switch has be set to 1, which has caused the
present value of the pension to be printed out. Note that this present value is the value
discounted back to the age of separation, and not discounted to the date in line 2 of the parameter
file. Because they are discounted to different dates, unless the quit date isthe same asthe datein
line 2 of the parameter file, the present valuesin Mode 3 will differ from the present values
calculated in either Mode 1 or Mode 2. If the switch on line 23 of the parameter fileis set to 0,
then this column will print out the value of the annuity if it were started at age 65. Thisvalue
corresponds to the A65eqvl column in Mode 1.

The next two columns print out the benefit amount and type of benefit that a disabled
worker would be ligible for if he were disabled at the given age. Since the plan illustrated in
Table 6 has no specific provisions for disability, this worker would receive the same benefits as a
regular retired worker. Please be cautioned that the benefits reported in this column are only the
benefits payable through the pension plan. The actual disability benefits available to the worker
may well include amounts from other plans specifically for disability, and hence the pension
disability benefits may be a misleading indicator of the income available to a disabled worker.

The next 7 columns are the benefits that are available under various formulas. These
seven columns are, in order, normal retirement benefits, late retirement benefits, early retirement
benefits, deferred vested benefits, disability benefits, survivor benefits, and defined contribution
benefits. Zerosin these columns indicate either that the firm does not offer that type of benefit,
or that the worker is not igible for that type of benefit based on the age and number of years of
service.

The OUTDATA file for Mode 3 contains one line for each line in the second section of
the tabular output, excluding the heading lines. The linein the datafile corresponding to the line
for 1989 in Table6 is:

1 127 378 1989.04 59 9.92 27206. 00 0. 00 0. 00 04
3399. 78 60. 00 46570 0. 00 09 0. 00 0. 00 0. 00
3071. 06 0. 00 3571. 20 0. 00

Again, inthefilethisinformation al appears on asingleline. It isvery much the same as the
datain the tabular output, with three exceptions. First, three variables have been appended to the
front of the line, representing the household identification number, the pension plan identifier,
and the pension plan sequence number. Secondly, al the dollar amounts are given to two
decimal places, as are the date, number of service years, and one of the age columns. Finally, the
columns representing the types of benefits have numeric codes in the datafile. These codes are
the same codes as were discussed in the Mode 1 results. Note that unlike the Mode 1 results, the
pass through variables do not appear in the Mode 3 datafile.
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V. Further Details of the Pension Calculations.

The overall purpose of the above sectionsis to give the user enough information to run
the pension calculation program and ater important elements of the calculations. In the
parameter input file, the user isfreeto alter the inflation, interest rate, wage growth, and other
assumptions which affect the calculations for pensionsin general. In the participant input file,
the user can change the characteristics of the participants and the way the participants are
matched to the pensions. In the command line, the user is able to specify three modes of
calculation, each useful for aclass of problems. By varying the input files and choosing the
appropriate mode, most users will be able to adapt this program to their needs.

However, the actua plans and the program for calculating them are still ablack box. For
the user who wants to know more about the plans, these are available in a separate restricted data
filewhich is about 33 megabyteslong. There are 1717 pensionsin thisfile, each with asingle
record of 19249 bytes. Therecords are in ASCII format and contain a large number of variables.

There are two additional files which have split the plans into defined benefit plans and defined
contribution and combination plans.

To understand the variables in the pension records, it is helpful to recall how the pensions
were collected. When the HRS was fielded in 1992, respondents were asked for the name and
address of the firms which offered the most important pension. Subsequently, the survey staff
contacted the employers and obtained a document called the summary plan description of the
pension. Next, they used the summary plan description to fill in a“questionnaire” about the
pension. This questionnaire asked, among other things, how service years and pay variables were
defined, how these were combined to calculate the pension, what requirements (including
vesting) were required to collect different kinds of benefits, and many others. These
guestionnaires were then entered into computer to generate the recordsin thefile.

Three pieces of documentation are helpful to interpret the records. First, adictionary file
lists the variables, and for each variable it indicates the position of the variable in the record and
the length of the variable. Secondly, to interpret the variable, a codebook isrequired. The
codebook lists the variables and gives the codes for each variable. For instance, afinal average
pay variable may be coded as 04, which means the “ average during the final # mo/yrs.” Other
variables give the number and tell whether this value represents the number of months or the
number of years. Finaly, asisfrequently the case with any survey, a copy of the questionnaireis
helpful.

These records contain agreat deal of information about the pensions, and there are
undoubtedly some questions that the actual pension records will be useful in answering.
However, the records are fairly involved, and one must be cautious in examining these records.
They contain well over athousand variables, and small changesin asingle variable can
sometimes have large effects on the values of the pensions that are calculated. Even relatively
simple questions can be tricky. For instance, an early retirement benefit might be calculated with
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different formulas, depending on age and years of service, and each with a different reduction
factor. To find the early retirement reduction, it is necessary to find out with formula applies
before evaluating the reduction factor.

Although the pension records contain awealth of information, they are difficult to use
with standard statistical packages. The pension calculation program spares most users of the
burden of working with these records, which can be time consuming. The calculation program
compiles these records and uses them as the base for its calculations. The compiled records are
in fact embedded in the CALC6DB.OVR and CALC6DC.OVR files, which means that the
program does not need access to the file containing the pension records during its execution. It
combines this information with the input from the parameter and participant files, and calculates
the values discussed in the previous section.

The calculation program itself is even more involved. It isproduced in two steps. First,
for each pension record, a program trand ates that record into a subroutine which spellsout in
computer code exactly how to calculate the value of the pension, given the valuesin the
parameter and participant files. Next, the defined benefit subroutines are combined into asingle
program, along with other subroutines which perform specialized functions. The defined
contribution and combination routines are likewise gathered into a second program. The results
arethe CALC6DB and CALC6DC programs. It is possible, though not for the faint of heart (or
computer skills) to modify the way the calculation program works, or to modify the pension
records and incorporate the modified records into these programs. The program (even exclusive
of the subroutines for the pensions) contains many thousands of lines of PASCAL code, and
ascertaining how it works is amajor undertaking. Asaresult, most userswill not find that it is
worthwhile to try to make changes in the program.

For users who want to obtain further information about the pension records,

guestionnaires, or codebooks, or who need to make modifications to the program, please contact
the Health and Retirement Study at the Institute for Social Research, University of Michigan.
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Appendi x Table 1
Fil e Val ues

Val i d Ranges of Paraneter

Dat e of survey observations

Date for present val ue cal cul ations
Inflation rate

Real interest rate

Real salary and wage growth rate

Real Social Security wage base growth rate
Quit age, mninmm

Quit age, maxi mum

Quit date, mninmm

Quit date, maxi nmum

Maxi mum benefit, age 55

Maxi mum benefit, age 65

Profit sharing contribution percentage (1)
Forfeiture contribution percentage (1)
Profit sharing contribution percentage (2)
Forfeiture contribution percentage (2)
Profit sharing contribution percentage (3)
Forfeiture contribution percentage (3)

Di scretionary matching percentage (1)

Di scretionary matchi ng percentage (2)

Di scretionary matchi ng percentage (3)

O her unspecified enmpl oyer contrib %
Unspeci fi ed mandatory enpl oyee contrib %
Vol untary contribution percentage, nninmm
Vol untary contribution percentage, naximm
Unspecified matching % for nmandatory contrib
Unspecified matching % for voluntary contrib
Annuity type

Percent of payment continued

New vesting switch

Years for vesting

Mandatory retirenent flag

Pensi on type

First year annuity flag

Wage history flag

Adj ust dollar amounts for inflation flag
COLA (for non-COLA plans) flag

Percent of COLA

Mrtality table flag

I ncl ude past benefits flag
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Val i d Range
M ni mum Maxi mum
1980. 00 2000. 00
1980. 00 2000. 00
- 25.00 25. 00
0.01 20. 00
- 20.00 20. 00
- 20.00 20. 00
16. 00 80. 00
16. 00 80. 00
1925. 00 2075. 00
1925. 00 2075. 00
0. 00 500000. 00
0. 00 500000. 00
0. 00 30. 00
0. 00 10. 00
0. 00 30. 00
0. 00 10. 00
0. 00 30. 00
0. 00 10. 00
0. 00 200. 00
0. 00 200. 00
0. 00 200. 00
0. 00 200. 00
0. 00 200. 00
0. 00 30. 00
0. 00 30. 00
0. 00 200. 00
0. 00 200. 00
1.00 3.00
0. 00 100. 00
0. 00 1.00
0. 00 25. 00
0. 00 1.00
0. 00 2.00
0. 00 1.00
0. 00 1.00
0. 00 1.00
0. 00 1.00
0. 00 100. 00
0. 00 1.00
0. 00 1.00

=
o
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Appendi x Table 2

Valid ranges for the Participant

Val i d Range

M ni num Maxi mum
Birth date of spouse 0. 00 2000. 00
Gender 1.00 2.00
Birth date 1880. 00 1970. 00
Hire date Birth date + 16 Birth date + 80
Dat e of separation Hre date Birth date + 80
Wor k hours per year 1. 00 5200. 00
Annual ear ni ngs 1. 00 8000000. 00
Differential wage growth rate -20. 00 20. 00
Vol untary contribution percent 0. 00 30. 00
Li near wage growt h (Betal) 0. 00 1.00
Quadratic wage grow h (Beta?2) -1.00 1. 00
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Fil e Val ues

Recode
Val ue

0.

1

1950.

Birth date +
Birth date +
2080.

25000.
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