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Chapter 1
INTRODUCTION

Problem

Problem Statement

AFLC managers engaged in personnel planning have
expressed a need for a model that could be used to predict
the date a giver civilian employee might be expected to ex-
ercise his retirement option. In recent years, losses due
to retirement comprised 20-30 percent of all AFLC civilian
personnel losses. When across-the-board personnel cuts
have occurred, numerous planning problems were created
when losses through attrition could not be adequately pro-
jected. These problems were magnified because no reliable

1 Specif-

method for predicting retirements was available.
ically, a mathematical model capable of predicting civilian
retirements with an improved degrece of accuracy would be

invaluable in managing the large AFLC civilian workforce.2

1Wright-Patterson AFB, Ohio. Personal interview with
Mr. Harry D. Wilfong, Chief, Civilian Personnel Research
Office; and Mr. A.J. Palumbo, Staff Psychologist, Head-
?g;gters AFLC. Wright-Patterson AFB, Ohio. 14 December

2Palumbo. A.J. "Analysis of Factors Leading to
Civilian Employec Decisions to Exercise Their Retirement
Option." Logistics Research Proposal No. 154, School of
Systems and Logistics, Air Force Institute of Technology,
Wright-Patterson AFB, Ohio. 1970.
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Under current civil service regulations, an employee
is eligible for optional retirement on an immediate an-
nuity if he iss (1) age 62 with five years of civilian
service, (2) age 55 with 30 years of creditable service
including five years of civilian service, or (3) age 60
with 20 years creditable service including at least five
years civilian service. Also, options for a lower re-
tirement age are available under certain circumstances but
with reduced benefi.ts.1

In addition to the wide variations in possible re-
tirement age based on length of service, we can add a num-
ber of other variables which may or may not affect one's
decision to exercise his retirement option. Research in
this area disclosed a limited number of studies which at-
tempted to determine those variables affecting retirement
planning. Other personnel studies reviewed by the author
simply projected retirements based on the total number of
those eligible for retirement over a selected period of
time. However, it could not be determined that a study
had ever been made of Federal Government civilian em-
ployees in which an attempt was made to construct a pre-

dictive retirement model based on variable factors

1Federal Personnel Manual Supplement 831-1,

Retirement, United States Civil Service Commission,
9 June 1970' P 27,
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determined to be pertinent to the retirement decision.
Prior research efforts paralleling, to some extent, those
of this study are discussed in the following briefs.,

A 1968 doctoral dissertation at Iowa State University
investigated retirement anticipation variables of Army
personnel. Data was obtained by the use of mail question-
naires to 1236 active duty members; a 57 percent response
rate was obtained, Variables looked at included: military
rank, health conditions, pre-retirement training, years
of service, financial status, morale, career satisfaction,
job expectations, age, number of dependents, income,
preparation for retirement, special training, breaks in
service, permanence of work, social life, attitude toward
retirement, and orientation toward retirement.1

Analysis of the data collected was accomplished
through the use of simple correlation, partial correlation,
and chi square statistical methods., Significant dif-
ferences between military retirement anticipation and
selected independent variables were tested for by means
of the Student t test.

The rescarch indicated that health was not an im-
portant factor influencing retirement plans, but that

education definitely was an important influencing factor.

1Stanford, E. Percil, Ph.D. Anticipation of
Retirement by Military Personnel. Iowa State University,

1968,




Variables found to be insignificant at the ,05 level,
when using correlation or chi square analysis, were at-
titudes toward retirement, social 1life, and orientation
toward retirement. 0ddly, anticipation of retirement was
not found to be unfavorable for those persons who said they
would miss military social life.1
A recent Air Force study conducted at the Ogden Air
Materiel Area (OOAMA) disclosed that 45.1 percent of the
1967 civilian workforce would be eligible for retirement
by 1981. Of even more interest was the revelation that
93.8 percent of GS-14 and GS-15 level personnel, and 58.3
percent of all OOAMA managers, would be eligible to retire
by 1981 or before.2
Those becoming eligible to retire for the first time
represented a small annual percentage figure of less than
2 percent up to 1971, with an expected peak of 4 percent
in 1978, However, if present retirement. laws were changed
to permit retirement based on 30 years service, regardless
of age, a 4.5 percent peak in the annual rate of those

becoming eligible to retire would be attained in 1972,

By 1973 a total of 1400 OOAMA employees would be eligible

1
2

Ibid.

"Retirement Eligibility and Projections." An un=-

published set of charts developed as a part of Project
HIPRO, Hill AFB, Utah, 1968,

CME Sl M Ean s mr




for retirement based on 30 years service. Under a "30
year law" all the GS-15 and GS-16 and more than one-half
the GS-14 employees would be eligible to retire by 1975,

In analyw.ing the data collected, it was determined
that there were 653 OOAMA personnel who were cligible to
retire under present laws by 1967 but who had not chosen
to do so. Questionnaires were sent to all personnel who
wouid be eligible to retire within a few years of the
time of the study to determine their plans for retirement.
The results of the survey disclosed that OOAMA employees
planned to work an average of three years after becoming
eligible for retirement.1

In a non-government study of men retired five years
or longer, it was found that 14 percent of them would have
liked to retire earlier than they did. The study further
disclosed that three out of four private pension plans
allowed employees to retire before age 65. However, it
was found that about 25 percent of a group of companies
polled by the National Industrial Conference Board al-
lowed employees to work past age 65 if they were doing a
satisfactory job.2

The study pointed out that approximately one-fourth

of the men and women age 65 and older worked either

1

2"When Should You Retire?" Changing Times, Vol. 19,
No. 5, May 1965, pp. 31-33,

Ibid,
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part-time or full-time. Over one-fifth of the men sur-

veyed worked full-time. It was also found that about

four out of every ten men retired because of poor health.1
Another non-government survey, of 1853 families with

heads in the 35 to 64 ape group, studied the importance of

S e S VL Siaes et At s e ——
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retirement income on family retirement planning. Most of

the families studied foresaw no financial problems in re-

tirement because of their confidence in social security

and private pension plans. Nearly all of the families i
surveyed were covered by social security, railroad re-

tirement, or government pension plans, but less than half

ey oa muioe -

participated in private pension plans. Those that were

enrolled in private plans generally expected a retirement

D T PR L NS VI G U S S O U,

pension from the plan of $150 a month or less. Approx-
imately 27 percent of the test group believed that social
security alone would satisfy their retirement needs.
About 50 percent of the survey group planned to supple-
ment their retirement income by part-time employment.
One-third of the group expected to receive some income
from life insurance, annuities, or similar sources.2

The study pointed out that people in ever-increasing

numbers are retiring earlier. Half the men awarded social

security benefits in 1964 retired before they were 65 |

1 1

Ibid.
2"The Decision to Retire: A Canvass of Possibilities." 1
Monthly Labor Review, Volume 89, No, 1, January 1966, p. 89, i
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years old, and consequently, for the most part, were re-
ceiving permanently reduced benefits. The Social Security
Administration's 1963 “"Survey of the Aged" showed nearly
75 percent of the beneficiaries age 62 to 64 had retired
involuntarily. The younger group was also more likely to
have had a decline in earnings from their peak earning
year. A substantial number of them reported rno earnings

at all the year betore retirement.1

A study conducted by the Social Security Administration

in 1965 explored three basic questionss (1) the impact of
earning capacity on the decision to retire; (2) the impact
of the retirement test (i.e. criteria for determining
retirement eligibility) on the labor force activity of

the aged; and (3) the impact of the old-age, survivors,
and disability insurance (OASDI) program on the allocation
of human resources. Of most interest to this study was
the finding that those with high earning capacity were
less prone to retire than those with low earning capaciiy.
This, of course, was consistent with the structure of
OASDI benefits which replace a larger proportion of the

earnings of those with low earning capacities.2

lipsid,

2Gallaway, Lowell E. The Retircment Decisions An

Exploratory Essay. Social Security Administration Research

Report No. 9, U.S. Department of Health, Education, and
Welfare, June 1965,

AR
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Orher related research included a 1965 RAND study
which collected civilian personnel data at the Oklahoma
City Air Materiel Area (OCAMA) for a one-year period be-
ginning 10 August 1963. The study was conducted for the
purpose of developing a quantitative model predictive of
personnel distributions over a five year period for var-
jables such as grade, age, seniority and skills levels.1

One of the findings of the study indicated that the
potential retirement problem of OCAMA personnel was not an
immediate one of the magnitude of the predicted reduction
in younger members of the workforce during the five year
period being considered (1965 through 1969). However,
the study concluded that the post prediction period could
have a large concentration of potential retirements if
requirements for retirement with respect to age and
seniority were subsequently reduced.2

Harding and Merck made a study in which they applied
Markov chain theory to the prediction of officer retire-
ment rates. Their chain of career states was based on
the total years of military service of a selected group
of regular Air Force rated and non-rated officers. They

attempted to project group retirement rates of officers,

1Fi.shman. Georpe S. Predicting Personnel Structures,
Part I: General Model and Application to OCAMA's Aece and

Seniority Distributions. The Rand Corporation, Memorandum
RM=-4471-PR, April 1965.

2

Ibid.




categorized by flying status and career area, based on h

actual changes occurring during the first half of 1962, :

Their paper demonstrated the feasibility of applying Markov
chains to predicting retirement rates. However, they
concluded that broader and more complex input information

would be required to provide projections that would ac-

I LT IC RN « e P UM 0 oK I N

tually be of use in military personnel plarming.1

Scope

This study was limited to optional retirements and
selected factors influencing retirement of civilian em- i
ployces of the Air Force Logistics Command Headquarters
and the 2750th Air Base Wing, Wright-Patterson AFB, Chio,
during calendar years 1968, 1969, and 1970, Wageboard and |
classified act employees of all grades retiring during the
selected time period were studied. Retirement decision
variables considered in the study included: age, sex,
marital status, age of spouse, health, employee classi-

fication, grade, length-of-service, home at the time of

applying for retirement, receipt of military retired pay,
number of yecars eligible for retirement, and influence of
increased annuities brought about by cost of living ad-

justments. The list of variables tested was not intended

to represent all those variables affecting a given

1Harding,, Francis D. and John W, Merck., Markovy Chain
Theory Applicd to the Prediction of Retirement Rates.
650th Personnel Research Lab, Aerospace Medical Division,
Lackland AFB, Texas, June 19064,

9
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individual's decision to retire, but included those factors
considered pertinent to the research effort that were 1

readily available to the researcher.
Ob jectives . i

The objectives of this research effort were twofold:

1, To determine those variable factors that can best
be used in predicting the age at which a given AFLC ci-
vilian employee might elect to exercise his retirement }
option,

2. To construct a mathematical model based on data
collected from recently retired AFLC personnel that could

be used to projeci: future civilian workforce retirements,

Hypotheses
The following hypotheses were statistically tested i

by means of appropriate parametric and non-parametric

analysiss

1. The mean optional retirement age of AFLC civilian
employees differs significantly from that age, 62 years,
where nearly all employees will have, in fact, become

eligible for retirement.1

2. There is a significant difference in the average

retirement age of AFLC personnel with respect to sex,

1Federal Personnel Manual Supplement 831-1, Retirement,
United States Civil Service Commission, © June 1970, p. 27.

10




marital status, grade, and employee classification.

3. AFLC personnel retiring for health or disability
reasons choose optional retirement at a mean age below
that of employees in good health.

4, There is a significant difference in the average
retirement age of AFLC Headquarters personnel and personnel
of the 275Cth Air Base Wing.

5. Civilian employees receiving military retired
pay do not retire at the same average age as those not
receiving military retirement benefits.

6. Personnel retiring to homes outside of the Dayton
area retire earlier than those making their retirement
home in the State of Ohio.,

7. Age of spouse, the length of time eligitle for
retirement, and total years creditable federal service,
both civilian and military, are correlated to the age of
retirement,

8. The number of retirements increases significantly
during periods when increased cost of living allowances

(CCLA) are applicable.

1




Chapter 2
METHODOLOGY
Procedure
Nature and Source

of Data

The primary source of data for this study was Standard

Forms 2801, Application for Retirement, on file at the
2750th Air Base Wing Civilian Personnel Branch, Wright-
Patterson AFB, Ohio. A secondary source included work-
papers, notes, physician certificates, etc., included in
the individual retirement files., The data collected
represented all optional retirements of AFLC Headquarters
and 2750th Air Base Wing civilian personnel during calendar
years 1968, 1969 and 1970; retirements from tenant units
were not included. A total of 484 optional civilian re-
tirements was analyzed in the study, including 139 oc-
curring during 1968, 184 in 1969, and 161 in 1970,

Data for the study were limited to that information
contained on the Standard Forms 2801, Variables considered
relevant to the study that were available from the Standard
Forms 2801, or that could be computed from the information
available, included:s age of retirement; address at the

time the Application for Retirement was completed:; sexs

12

PO o P B e o .




marital status; are of spouse; length of time eligible for

retirement; length of federal service, including both
military and civilian service; grade; cmployece classi-
fication, i.e. wapeboard or classified act; military re-
tired pays and whether or not health or disability reasons
were involved in the retirement decision, Variables that
were desired for the study but were not readily available
included: time in grade, rate of progression, salary,
home ownership in the Dayton area, non-government business
interests, and length of time spent in the area. One of
these, salary, should be directly correlated to employee
classification and pgrade; thercfore, its absence from the
study is not considered to be very significant,

Data Collection
Jechniquas

Data for the research effort werc collected by man-
ually extracting relevant information from the Standard
Forms 2801 and other applicable sources and recording it
on a multiple column worksheet. The variables of interest
were then coded by a predetermined coding system and key-
punched into IBM cards so that the data collected could
be analyzed via a computer and sorted as necessary for
testing the various hypotheses of the study. The appendix

of this paper contains a complete print-out of the re-

searcher's coded data.

13
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Analysis and Hypothesis Testing

The analysis of data from the sample included com-

puting arithmetic means, variances of the mean, and

standard deviations for various characteristics of interest

to the study. The author used extensively the GE-600
computer system within the AFLC lleadquarters facilities
at Wright-Patterson AFB in analyzing sample data and in

conducting appropriate hypotheses tests. The computer

programs used were written by the author in the FORTRAN
programming language; programs were manually checked to
determine the integrity of the outputs received from the
computer,
The eight researcher's hypotheses stated earlier f
were tested at the 5 percent level of significance by
means of appropriate statistical tests utilizing the data
L collected. Where results were not significant at the .05 | ]
level, a level of significance at which the results would
be applicable was stated in the findings where deemed
appropriate to the study. ’
The Student t test was employed to test the first
hypothesis stated in the null forms The mean optional
retirement age of AFLC civilian employeces is 62 years of

age. The t value computed allowed 483 degrees of freedom

due to the large sample size of 484. 1In order to use the

1
Student t test, the author had to make the assumption {
that the underlying distribution of the parent population

14
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was normally distributed. lowever, this appeared to be a
very valid assumption as the sample data supported quite
well a normal distribution fit.

The second hypothesis was stated in the null form
for testing: The averapge retirement age of AFLC personnel
is the same with respect to sex, marital status, grade,
and employee classification. The Mann-Whitney U test
was used to test separately each of the variables in the
null hypothesis, The grade variable was tested separately
for wageboard and classified act employees. Wageboard
retirees were grouped into two broad classes: those in
grades W-10, L-8, or F-5 and below; and those in grades
W-11, L-9, or F-6 and above. Leaders and foremen were
grouped with nonsupervisory employees on the basis of
conmparable annual salaries. Thus, the groupings used
for the hypothesis test were roughly made up of those
wageboard retirees earning annual salaries of $10,000 and
above, and those earning somewhat less than that figure.
The salary scale used in making the class determinations
was one that went into effect at Wright-Patterson AFB on
29 March 1970, Classified act employees were separated
for testing at grade GS~11 and below, and those graded at
GS-12 or higher at the time of retirement. The U test
was used because it requires no parametric assumptions
to be made as do the Normal or t tests and because it has

a powver efficiency of 95 percent of the t test, thereby

15




rendering it one of the most powerful and most useful of

all the nonparametric statistical tests.

The Mann-Whitney U test was also employed to test
the third, fourth, fifth, and sixth null hypotheses stated:
(1) AFLC personnel retiring for health or disability rea-
sons choose optional retirement at a mean age equal to or
greater than that of employees in good health; (2) The
average retirement age of AFLC Headquarters pcrsonnel is
the same as that of 2750th Air Basc Wing employeces; (3)
Civilian employees receiving military retired pay retire
at the same average age as those not receiving military
retirement benefits; and (4) Personnel retiring to homes ﬂ
outside of the Dayton arca retire at the same age as those

making their retirement home in the Dayton area.

The sixth hypothesis was tested by means of the
Spearman Rank Correlation Coefficient test., Separate tests
were made in determining if there was a direct or inverse
correlation between retirement age and age of spouse,
retirement age and total years federal service, and re-
tirement age and length of time retiree was eligible for
retirement., The null hypothesis was stated: The coef-

ficient of correlation (r) is equal to zero when age of

retirement is tested for correlation to age of spouse,
length of service, and length of time eligible for re~
tirement., As the sample size was large for all three of

the tests performed, the coefficient of correlation had

16




to be converted to the t statistic. A table of values for
use with the Student t test was then utilized as the basis

for rejecting or not rejecting the null hypothesis. The

t values computed allowed for 482 degrees of freedom in
the case of the tests involving length of service and
length of time eligible for retirement, and for 354 degrees
of freedom in the test involving age of spouse. The re-
duction in the latter case was due to the number of mar-
ried retirees being only 356,

The Student t test was again employed to test the
final research hypothesis stateds The number of optional

civilian retirements can be expected to decrease or re-

main the same during periods preceding an increased cost

of living allowance to the retirement annuity. A mean

number of optional retirements per month was computed for

the three years sampled in the study. The mean number of
retirements per month of the four individual months which
preceded a COLA during the three years was then computed
and tested against the mean for the entire sample space.
The t value computed allowed for three degrees of sta-
tistical freedom. To use the Student t test, it was again
necessary to make the assumption that the parent population
followed a normal distribution. A Fisher G test was used
to test the null hypothesis stated: The number of retire-
ments per month over the duration of the sample space

(36 months) is normally distributed,

17




The first objective of the research paper was ac-
complished, within the limits imposed by data availability,
by presenting the results of the hypotheses testing. Con-
clusions reached about the variables that enter into the
retirement decision, and about those factors that can be

used to predict optional retirements, are presented in

Chapter 3 of this paper. E

Model Construction

Upon determining via the hypotheses testing those
variates that are directly or inversely, as the case may
be, correlated to the age of retirement, the author had

at his disposal what appeared to be a reasonably sound

basis for constructing a model to be used for predicting
the retirement age of AFLC civilian employees. The ap-
proach used in constructing the model is described below;
the detailed results and final form of the mathematical
model itself are presented in Chapter 4 of this paper.
The researcher decided upon regression analysis as
the most likely approach to arrive at a mathematically

and statistically sound model that might win acceptance

as meeting the second objective of this research effort.,
The first step taken in this direction was to select, by
means of a table of random digits, a random sample of 75
of the 484 retirements being studied. That accomplished,

the author then determined the most likely functional

18




relationship betwecen each of the variates to be used in
predicting retirement age, and retirement age itself.,

This was accomplished by making use of the CURFIT program
in the GE-600 Line Time-Sharing Library of Programs.1

The CURFIT program fits six different curves by the least
squares method to the data points of a sample space in its
search for a "best fit" regression line., The functional
relationships tried included three hyperbolic equations
and one each linear, power, and exponential equation of
the regression line, The most likely functional relation-
ship between the Y variate (age of retirement) and the
variates used as predictors was determined by selecting
the highest value of the index of determination (rz) cor-
responding to each of the six regression lines fit to the
sample points.

Having determined the best functional relationships
for constructing individual regression lines, the author
proceeded to develop a regression model including all
484 data points from the retirement sample. A multiple
regression computer program developed by Lt, Colonel F.E.

James2 was used for this purpose. The actual model building

1GE-GOO Line Time=-Sharing Library Programs. Teche-
nical Manual CPB-1694., The General Electric Co., July

1970,

2James, Francis E,, Jr., Lt. Colonel, USAF, Ph.D.
Matrix Solution for the General Lincar Repression Model.
Technical Report No. 4. Air University, Air lorce Institute
of Technology, School of Systems and Logistics, Wright-
Patterson AFR, Ohio, May 1969.

19




was "tackled" by making a series of computer runs. The
first run included all data points; the regression line i
was constructed using only the best of those factors
determined t be corrclated to the age of retirement,

Subsequent computer runs were then made adding one more

predictor each run to dec.ermine if the addition of data to

the basic model made a contribution toward improving the

reliability of the model being developed.

After hitting upon the best multiple regression model
that could be determined for the complete sample, i.e.
that model which contained the highest coefficient of
determination (rz). various segments of the population
such as the higher graded GS cemployees versus the lower
graded GS employees were broken out in an effort to deter-
mine if a slightly better model could be fit to the data
points. Subgroups were tested where it had been deter- #
mined that the mean age of retirement of one group dif-
fered significantly from that of another subgrouping in
the hypotheses testing. Where better models than the
general model developed for all civilian employees were

found, they are presented in Chapter 4, as are the detailed

findings and conclusions of the rescarcher's effort to
construct a suitable retirement model. For all the models
developed, the significance of the overall regression was

tested by means of the F statistic,

20




Chapter 3

ANALYSIS OF RETIREMENT DECISION VARIABLES

Overview

The first stated objective of this research paper was

to determine the primary factors which enter into the re-
tirement decision of AFLC civilian employees. This chap~
ter is devoted to looking at those factors such as age,

sex, marital status, and length of service to determine

what bearing, if any, they might have upon the decision

to retire, The source of data for the comparisons and

statistical analyses presented in this chapter was a
sample of 484 optional civilian retirements of AFLC
Headquarters and 2750th Air Base Wing personnel. The
sample included all optional retirements of GS and wage-
board employees of tle two organizations during calen-
day years 1968, 1969, and 1970. Standard Forms 2801,
Application for Retirement, served as the primary source
document of the information analyzed,

Throughout this chapter, age of retirement was used
as the basis for tying everything together, as it offered
the best medium for determining whether or not various
characteristics of interest to the researcher reflected
significantly different retirement patterns among AFLC
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employees. Also, age of retirement appeared to be the
best variate available for constructing a meaningful pre-
dictive retirement model (See Chapter 4). The results of
testing the eight researcher's hypotheses are presented
in this chapter, as are the author's comments on the
significant findings of the study.
Variables in the Retirement
Decision

Since questionnaires or interviews with retirees
were not performed in this study, all inferences about
the decision to retire and the factors weighing upon that
decision nhad to be made from a statistical analysis cof the
characteristics of the sample population of retirees.
Those factors determined to have a possible influence
upon one's decision to retire included: (1) age, (2) sex,
(3) marital status, (4) employee classification, (5) grade,
(6) health, (7) organization, (8) receipt of military re-
tirement pay, (9) home at the time of applying for re-
tirement, (10) age of spouse, (11) length of retirement
eligibility, (12) length of service, (13) applicability
of cost of living allowances (COLA), and (14) other factors

for which data was not available to the researcher.

Age

Because of current civil service regulations allowing

retirement at age 55 with 30 years federal service, at
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age 60 with 20 years service, and at age 62 with at least ;
£ years of civilian service.1 the author had hypothesized
that the mean retirement age of all AFLC employees would
most likely be somewhere around 62 years. However, the
sample population mean was found to be 63 years with a
standard deviation of 3.7 years. A Student t test of no
difference between the sample population mean retirement
age and 62 years of age was rejected at the five percent
significance level. The data were found to be significant
at the .,001 alpha level, which almost completely dis-
pelled any chance of a type 1 error having occurred.
However, a similar test of no difference between the mean
retirement age of AFLC Headquarters retirees and 62 years

could not be rejected at the five percent level. This

indicated that employees within the AFLC Headquarters can
be expected to retire at a somewhat lower age than per- ;
sonnel of the 2750th Air Base Wing, as will be statis- i

tically proven later on in this paper. -

sSex

For the sample population, male retirees were found
to outnumber females by about three to one. Of the 484
retirees, 360 of them were men and 124 were women. The

mean optional retirement age of men during the period of

1F‘ederal Personnel Manual Supplement 831-1,
Retirement, United States Civil Service Commission,
9 June 1970, p. 27,
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the study was found to be 62.6 years with a standard devi-
ation of 3.7 years. In contrast, the mean retirement age
of women was somewhat hipgher at 64,2 years with a sub-
stantially smaller standard deviation of only 1.9 years.
This indicated that a woman who works until retirement

age tends to stay on working to an older age than does the
average male employee., Using the Mann-Whitney U test, a
null hypothesis of no difference in the retirement age of
the two groups was rejected at the five percent sig-
nificance level. In fact, the results of the test in-
dicated the data were significant to the .001 level.

Upon finding that women apparently retire at an older
age than do men, the author began to search the available
data to see if a logical reason couid be found to support
this phenomenon., Interestingly, it was found that only
26 percent of the female retirees were married. The
author, of course, had no way of knowing what percentage
of this group was comprised of "old maids" and what per-
centage represented widows and divorcees, but a reasonable
conclusion would seem to be that unmarried women continue
working on past the minimum retirement age because of the
"companionship and security" provided by the work environ-
ment that they feel they would lose and not be able to
recapture elsewhere if they quit working.

Another interesting statistic of the female retirees

was that 11.3 percent of them retired from positions graded
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at GS-11 or higher, with approximately half of this group
being GS-12's, Although this percentage is comparatively
low when one views the entirc population, especially if
one only looks within the AFLC Headquarters, it still
came as a mild surprise to the author that 14 of the 124
women retireces did, in fact, hold relatively high graded
positions. The female group as a whole was found to be
almost universally classified act employces with grades
ranging from GS-3 to GS-13,

Another interesting comparison between male and
female retirees involved length of service. The total
length of federal employment of men was found to average
28.2 years with a standard deviation of 5.1 years; women
averared only 24,5 years of federal service with a standard
deviation of 5,3 years. The fact that the average man
worked almost four yecars longer than did the average woman
employee, vet retired an average of one and a half years
younger, could have several different explanations, all
of which arc beyond the scope of this paper to explore.

Obviously, the average woman retirce went to work for
the Government somewhat later in her life than did her
male counterpart. Some may have lost their husbands in
World War II, and not remarrying, found it necessary to
go to work; many probably did not start a career until
their children had entered school. Others may just have

gotten caught up in the increcasing wave of women leaving
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the house to find careers in the business world. Whatever
the reason may be, it can be concluded from the data col-
lected in this resecarch effort that women retirees in

AFLC are somewhat older than men retirees, have less total
service than do the men, and are far more often unmarried

at the time of their retirement than are male employees.,

Marital Status

The group under study was composed of 356 married
emplovecs and 128 who were unmarried. Classified by sex,
the married group was made up of 90.5 percent males and
only 9.5 percent fcmales, whereas the unmarried group was
composed of 72 percent females and only 28 percent males.
The women dominated the unmarried group despite the fact
that they made up only 25.6 percent of the sample popu-
lation. This indicated that more men than women are
successful in finding another mate after divorce or loss
of spouse through death, or that there are far more
spinsters in the world than never-married men.

The mean retirement age of married employees was
found to be 62.6 years with a standard deviation of 3.6
years, Single retirees were found to be older on the
average. Their mean retirement apge was 64.1 years with
a standard deviation of 3.7 years. The reader may have
noted that these statistics are nearly identical to those

presented for the male retirees when they were compared
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to women. lowever, in lipght of the composition of the
two pgroups previously presented, one might expect that
such would be the case.

A Mann-Whitney U test of the null hypothesis that
there was no difference between the retirement age of mar-
ried and unmarried employees was rejected at the five
percent level. The data was found to be significant to
the .001 level, thus allowing the researcher to state with
99,9 percent confidence that married AFLC employees at
Wright-Patterson AFB retire on the average at a younger
age than do single employces.

A check of the data for thosec who had already es-
tablished a retirement home away from the Daytoii, Ohio
area, at the time of filing their Application for Retire-
ment, disclosed that one-third of them were unmarried.
This figure, when compared to the percentage of single
retirees in the sample population of 26.5 percent, sug-
gests nothing of substance as to whether married or un-
married employees are more inclined to move away from the

Dayton area to cstablish their home of retirement.

Classification

Is there a difference in the retirement patterns of
AFLC blue-collar and white-collar workers? This is a
question the research effort attempted to answer by com-
paring the average retirement age of the two groups at
Wright-Patterson AFB., The sample population contained
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295 classified act employees and 189 wapgeboard employees.

The mean retirement age of the wapeboard workers was 63.7
years with a standard deviation of 3.2 years. GS employees
averaged only 62.5 years of age at the date of their re-
tirements, However, the standard deviation of the mean
of the latter group was greater at 3.9 years.

Using the Mann-Whitney U test, the rescarcher rejected
a null hypothesis of no difference between the mean re-
tirement apge of wageboard and classified act employees at
the five percent significance level. The results of the
test were found to be significant at the .001 1level,
thereby decreasing the chance of a type I error having
been made, The author was able to conclude from the test
that there was, in fact, a significant difference in the
means of the two groups tested, i.e. that GS employees
within AFLC can be expected to retire slipghtly before their

wageboard counterparts.

Grade

The prade variable took on added importance in this
particular study because of its direct correlation (assumed)
to salarv and the absence of actual salary data avail-
ability to the study. The researcher was particularly
interested in the retirement bechavior of employees filling
the higher GS grades, because of the abnormally high grade
structure within the AFLC Headquarters and the corresponding
peculiarities involved in filling higher graded positions.
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The classified act employces were arbitrarily sepa- |
rated into two groups, those occupying grades of GS-12
or higher at the time of their retirements, and those
occupying grades of GS-11 and below. The mean age of

retirement of the 118 employees graded GS-12 or above was

found to be only 60.9 years of age with a standard devi-
ation of 3.6 yecars. The 177 employees in grades GS-11

and below averaged 63.6 years of age at retirement with

a standard deviation of 3.8 years. The almost three year
difference in the mean of the two groups was statistically
tested by applying the Mann-Whitney U test. A null hy-
pothesis of no difference in the means of the two groups
waes rejected at the five percent level of significance,

In fact, the data were found to be so significant that

the probability of type I error having occurred was vir-
tually non-existent.

Wageboard retirees were also arbitrarily separated
into two groups, those 32 employees occupying positions
graded W-11, L-9, or F-6 and above, and the remaining 157 i
employees who filled supervisory or nonsupervisory po=
sitions of lesser grade. The mean age of retirement was
62.8 years with a standard deviation of 3.1 years for the
higher graded grouping., This compared to a slightly higher

average age of retirement for the lower graded group of

63.9 years. The standard deviation of the mean for this

group was 3.2 years., Utilizing the Mann-Whitney U test
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once apgain, the author found that a null hypothesis of

no difference between the mean ages of retirement of the
two groups could not be rejected at the five percent level.
However, if one were willing to accept results significant
to the ten percent alpha level, the difference could be
shown to be statistically significant.

Interpreting the results of the two tests, the author
was led to the conclusion that the higher graded GS and
WB emplovees retire at an earlier age than do their lower
graded counterparts., The difference within the GS ranks
was found to be particularly significant. The salary
relationship cited earlier is of interest, as the higher
rated WB group was arbitrarily set at a level where every-
onc would be carning an annual salary of at least $10,000,
Likewise, the higher pgraded GS group could be expected to
have been carning more than the $10,000 per year figure
at the time of their retirements,

From the test results, one could also conclude that
higher salaried AFLC employees retire earlier than do those
with less carning power. this finding is exactly the op-
posite of an ecarlier referenced study conducted by the
Social Security Administration where it was found that those
with high earning capacity were less inclined to retire
than those with lower earning capacity. This was explained
by the author, Lowell Gallaway, to be a result of the

old-age, survivors, and disability insurance program (0ASDI)
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replacing a greater percentage of the earnings of the
lower salaried group, thercby making retirement more at-
tractive to them than to those used to having higher an-
nual incomes.1

The difference in the findings of the two studies
would appear to be due to the difference in the two re-
tirement programs, i.e. OASDI and civil service retirement.
Where OASDI has a relatively low maximum benefit, regard-
less of prior efrning capacity, the civil service re-
tirement plan rewards high income groups on a completely

pro rata basis, i.e, annuities are based on a percentage

of the high three years average salary with the only
determining factor for that percentage (maximum of 80%
allowed) being total length of creditable federal service.2
Thus, retirement would appear to be more attractive to
higher income civil service families as their expected
annuity will better provide for some of the so-called
"luxuries of life", in addition to the bare necessities
which the OASDI and lower income civil service families

would expect to have provided by their retirement in-

comes.,

1Gallaway, Lowell E. The Retirement Decision: An
Exploratory Essay. Social Security Administration Research

Report No., 9, U.S. Department of Health, Education, and
Welfare, June 1965,

2Federal Personnel Manual Supplement 831-1,
Retirement, United States Civil Service Commission,
9 June 1970, p. 47.
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Health

Earlier in this paper it was hypothesized that the
mean retirement age of those retiring because of poor
health or disability reasons would be lower than those
who did not claim poor health as a reason for retiring.
Surprisingly, at least until one reconsiders the rami-
fications of the situation, this was not the case. For
those 147 AFLC employees who chose optional retirement
because of poor health, or otherwise were incapacitated
for duty (the only advantape over regular optional re-
tirement is that it enables the employee to take his
accumulated sick leave prior to his retirement becoming
effectivel), the mean retirement age was found to be 63.7
years with a standard deviation of 3.4 years. Those not
claiming poor health retired at an average age of 62.7
years, a full year younger than the previous group. The
standard deviation of the mean retirement age of the 337
employees in the latter group was 3.8 years.

Testing the difference noted between the two groups
by means of the Mann-Whitney U test, a null hypothesis of
no difference in the mean retirement ages was rejected at
the five percent level. The data were also found to be
significant at an alpha level of .001, which indicated

there was little chance of a type I error having occurred.

1"Civil Service Retirement: Disability Versus
Optional Retirement," United States Civil Service Com-
mission Bulletin No. 831-30, Washington, D.C., 28 July 1970,
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Upon finding that the researcher's original hypothesis
was the exact opposite of the actual situation, i.e. that
those retiring for medical reasons were in fact older than
those who apparently retired for other reasons, the author
began to look at things with a completely new perspective.
The situation even began to make sense., Those who are
more or less "forced" into retirement because of poor
health are for the most part people, who when first
reaching retirement age, decided to continue working as
opposed to optional retirement. Therefore, it would seem
logical to assume that if the group did not contain any
of those who chose to retire at their earliest opportunity,
as the study showed that many do, the average age of rc-
tirement would, in fact, be somewhat higher. Thus, the
"involuntary" nature of their retirements supports the
finding that those forced into retirement because of their
failing health tend to be somewhat older than those in

good health who "“voluntarily" elect to retire.

Orranizatijon
Because of perceived differences in make-up, whether
real or imaginary, of the two groups from which the sample
came (i.e., higher grade structure in AFLC Headquarters,
greater percentage of wageboard employees in the 2750th
Air Base VWing, etc.), the author determined to see if
there was a difference in the average age in retirement
of AFLC Headquarters personnel and employees of the 2750th
33
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ABW. A sipgnificant difference, if there were one, could
adversely affect the applicability and subsequent use of
any model developed from the entire sample population for
predicting retirements within either of the two organi-
zations under study.

Using the Mann-Whitney U test, a null hypothesis of
no difference in the mean retirement age of the two or-
ganizations was tested at the ,05 alpha level., It was
found that the null hypothesis could be rejected at that
level, as well as the far more powerful level of .001.
The mean age of optional retirement for employees of the
AFLC Headquarters was found to be 61.6 years with a
standard deviation of 4 years. Employees of the 2750th
ABW retired on the average at 63.6 years of age with a
standard deviation of 3.4 years. Thus, it has been shown
that there is a significant difference, two years, in the
average retirement age of AFLC Headquarters and 2750th
ABW personnel. This holds true whether one wishes to
look at it from a purely statistical viewpoint or from a
more empirical one, At this point, it became perfectly
clear to the author that the model building to be done
in Chapter 4 of this paper must try to account for the
differences in make-up of the two organizations. The

predictive models constructed should be the best possible

from the available data if they are to be of maximum bene-

fit to those who may use them,
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Military Retircment Pay

Primarily because of the availability of data, the
researcher determined to ascertain if the fact that a
civilian employee was a military retiree, either from the
active forces or from a reserve unit, had an effect on the
age at which he retired. One could intuitively make a
case for both an earlier retirement and one beyond the
average, depending upon how one viewed the fact that the
employee was drawing double compensation in the form of
his military retirement pay and his regular civil service
salary. However, the data collected indicated that the
average retirement age of those receiving military retire-
ment benefits was only slightly less than that of the
remainder of the sample population,

The mean retirement age of those civilian employees
receiving military retired pay (16 of the 24 were retirees
from active duty; the others had retired from reserve
units) was found to be 62.1 years with a standard devi-
ation of 3.5 years. This compared to the population
average age of retirement of 63 years with a standard
deviation of 3.7 years. Testing the difference between the
two means via the Mann-Whitney U test, the researcher
found that a null hypothesis of no difference between the
two could not be rejected at the five percent significance
level., The results would only have been significant at

an alpha level of ,20 or greater. The small sample size
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of the military retiree group undoubtedly had a good deal
to do with the results of the test not being significant,
However, based upon the limited data available, one must

conclude that the receipt of military retirement pay does

not significantly affect civilian retirement ages.

Home of Retirement

The researcher had hypothesized that the retirement
age of those retiring to homes away from the Dayton, Ohio
area would on the average be lower than the ages of those
retiring in Ohio. Unfortunately, the only information
source available to the researcher was Standard Forms
2801, Application for Retirement, wnich would normally
be completed prior to the applicant's changing his address,
even if he did plan to move away from the Dayton area upon
his retirement., Therefore, the data analysis performed
by the researcher can be described as questionable, at
best, as many of those listing Ohio addresses on their
Application for Retirement may have retired to homes out-
side of Ohio.,

A total of 39 of the 484 retirees did list an out-
of-state address at the time of applying for retirement.,
The mean retirement age of this small group was found to
be 62.7 years with a standard deviation of 3.3 years.

This compared to the population mean of 63 years and its
standard deviation of 3.7 years. A Mann-Whitney U test
of a null hypothesis of no difference between the

36

— e e e




I -

retirement ages could not be rejected at the five percent
level, Only if one were willing cto accept data significant
to a level of .46 could the null hypothesis have been re-
jected. However, much of the power of the test was lost
by the ore¢ pgroup, out-of-state retireces, being so small

in comparison to the group that had to be considered as

not retiring to out-of-state homes.

One must wonder, had tetter information been avail-
able, if there was actually ¢ significant difference in the
retirement apes of those staying in Ohio and those mi-
grating to "preener pastures", Admittedly, the test per-
formed by the author was accomplished more from a stand-
point of what he would have liked to have had, i.e. com-
plete information as to final home of retirement for all
retirees studied, than from what he actually hoped to
accomplish with the limited data available, However, the
difference noted between the mean retircment ages of the
39 who were definitely "out-of-state retirees" and that
of the population was far less than was expected by the

author.,

Ape of Spouse

The mean age of the spouses of the 356 married re-

tirees was found to be 58,7 years with a rather large

standard deviation of 6.1 years. These figures, when
comparcd to the married retirces' average age of 62.6

years and standard deviation of the mean of 3.6 years,
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reflect a difference of approximately four ycars difference
between the retirees' ares and the apges of spouses.,

The author had hypothesized that age of spouse should
directly correlate to an ecmployce's age of retirement, on
the premise that those younger retirees would, on the
averag.. . have younper spouses than the older retirees, and
vice versa. A Spearman Rank Correlation Coefficient test
was used to test a null hypothesis stating the coefficient
of correlation (r) was equal to zero when age of retire-
ment was compared to age of spousc. The r value obtained
was 0.41 which, when converted to a t statistic, had a
value of 8.34 with 354 degrees of statistical freedom.
This permitted the null hypothesis to be rejected at the
five percent significance level via the Student t distri-
bution., The data were also found to be significant at
a level of .,001 and considerably beyond. Theretore, one
can safely conclude that there is, in fact, a direct
correlation between age of spouse and the age of retirement
of married AFLC employees.,

Retirement
Eligibility

AFLC civilian retirees (optional) at VWright-Patterson
AFB were found to have been eligible for retirement, on
the average, a period of 3.33 years with a standard devi-
ation of 2.6 years, before electing to exercise their re-

tirement options. This closely paralleled a somewhat
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similar study conducted at the Ogden Air Materiel Area
wilere it was found that OOAMA employees nearing retire-
ment planned to work an average of three years beyond the
first date they would become eligible for retircment.1
Elieibilirv for retirement in this study ranged from
numero:”. - otirements occurring at the very first oppor-
tunity to retire without a reduction in annuity to an

y .dividual high of 12 years service after becoming elig-
ible for optional retirement,

Table 1 reflects the mean number of years eligible
to retire broken out by length of service corresponding
to the various thresholds of retirement eligibility at
ages 55, 60, and 62.2 Although it appeared that those
in the 30 years of service catepory were slipghtly less
inclined to continue working after becoming eligible for
retirement, the data indicated no really significant dif-
ferences between any of the thrce groups. Thus, the study
indicated that length of service has little bearing on
the retirement decision once an individual has actually
become eligible for retirement: this despite the fact

that civil service retirement annuities are graduated on

1"Retircment Elipgibility and Pro jections." An un-
published sct of charts developed as a part of Pro ject
HIPRO, Hill AFB, Utah, 1968.

ZFederal Personnel Manual Supplement 831-1,
Retirement, United States Civil Service Commission,

9 June 1970, p. 27.




a percentape basis corresponding directly to length of

service,

Table 1

Mean Number of Years AFLC Employees Sampled Were
Elipible for Retirement Vthen Classed
According to Lenpth of Service

Total Range
Group Number Mecan Low High
Over 30 147 2.83 0 12
Over 20 290 3.53 0 9
5-20 47 3.61 0 8

Source: Sample ponulation data cited in study.

The author had hypothesized that length of retirement
elipgibility would be directly correlated to age of retire-
ment. The hypothesis was based upon the rationality that
the lonrer one goes without exercising his retirement
option once he is elipgible to retire, the older he becomes.
Thus, a direct relationship should occur between the two
variates,

A Spearman Rank Corrclation Coefficient test was per-
formed on the null hypothesis stating no difference be-

tween the corrclation cocfficient (r) and zero. ‘The null

IIbido. De 45,
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hypothesis was re jected at the .05 level and was so sig-

nificant that it could have been rejected at almost any 1
desired alpha level. The r value of 0.86 indicated an
extremely fine direct correlation existed between the |
number of years eligible to retire and the ape of retire-
ment. The actual value of retirement eligibility as a
predictor of retirement age was subsequently proved by

the author in a later chapter of this rescarch paper,

Lenpth of Service

One of the hypotheses of this rescarch paper was

that the total yecars creditable federal service of an
employee could be used to predict the age at which he
could be expected to retire., This hypothesis was based
upon the premise that "length of service" was corrclated
to ape of retirement, The author expected the correlation,
if any, between length of service and retirement age to

be of an inverse naturc because of civil service retire-
ment laws allowing one to retire at age 55 with 30 years
creditable service and at age 60 with 20 years service.

This compares to a retirement age of 62 or greater for

those having less than 20 years total federal service,
with the exact age of eligibility depending upon whether
or not the employece has a total of 5 years creditable

civilian service accumulatcd.1

1Fedcral Personnel Manual Supplement 831-1,

Retirement, United States Civil Service Commission,
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The Spearman Rank Correlation Coefficient test was
used to determine if, in fact, a correlation did exist

between length of service and age of optional retirement.

A null hypothesis stating the coefficient of correlation

(r) was equal to zero was tested at the five percent level
of sipgnificance, An r of -0.42 was obtained and converted
to a t statistic of -10,14 with 482 degrees of freedom.
Testing this value with the Student t distribution tables,
the rescarcher found that the null hypothesis could be

re jected, even at the ,001 and greater levels of sig-
nificance. 7The negative r value indicated that the re-
lationship betwecen length of service and age of retire-
ment was, in fact, an inverse one, i.e. age of retirement
decreases with increasing service.

The author noted in working with the data that this
relationship normally held true up until an employee had
accumulated about 30 to 32 years of service, at which time
he would have reached 55 years of age. If he did not
choose to retire at the 55 year mark, the relationship
no longer held, as his age of retirement necessarily must
then increase with additional service. Therefore, as with
most predictors or mathematical relationships, there was
found to be a limit or vrange to its applicability, i.e.

around 30 to 32 ycars length of service, or at that point

where a potential retiree first becomes eligible to retire.

From that point on until retirement, his additional length
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of service cannot possibly te inversely proportional to
his age at retirement,

For all employees in the sample population, the
average years of federal service, including both civilian
and military service, was found to be 27.3 years with a
standard deviation of 5.4 years. The range was 11 years
to a whopping 50 years of total service. The mean length
of service for the 360 men in the sample was 28.2 years,
which compared to an average length of service for women

retirees of only 24,5 years. This was discussed at greater

length in a previous section of the paper.

Cost of Ljiving
Adjustments

Whenever the cost of living, as shown by the Consumer

Price Index, poes up by a full threce percent over the

month used as the base for the last incrcase, and holds
there for three consecutive months, an increase equal to
the percentape rise in the cost of living index is auto-
matically granted to the annuities of civil service re-
tirees. Another one percent is then added to this amount
because of the time lag involved in getting the increase

to the annuitants. The increase does not become effective

B s aalindviedinl Con. THS P ULY Mol TAE L B T -r‘.: ..

until the first day of the third month after the price

index has held the three percent increase for three full
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months. The increase applies only to those annuitants who
have retired on or before the date it becomes effective.1

Because of the latter mentioned stipulation, the
researcher anticipated that a great number of AFLC civilian
employces would elect to exercise their retirement options
before the effective date of every cost of living increase.
The data collected strongly supported this contention. In
the one month periods preceding COLA increases on 1 May
1968, 1 March 1969, 1 November 1969, and 1 August 1970.2
there were respectively 48, 44, 73 and 51 optional ci-
vilian retirements within the AFLC Headquarters and the
2750th ABW, In comparison, the average number of monthly
retirements for the three yecar period under study was
only 13.4,

A null hvpothesis which stated that the number of
retirements decreases or remains the same during periods
when cost of living increases are applicable was rejected
at the five percent level of significance. The Student t
test was used to perform the analysis. Data were found
to be significant to the .005 level which indicates there

was little likelihood of type I error.

1Federal Personnel Manual Supplement 831-1,
Retirement, United States Civil Service Commission,
9 June 1970, p. 49.

2h’rip,ht-Pattcrson AF3, Ohio, Personal interview with
Mrs, Mary McCarty, 2750th Air Base Winp Civilian Personncl
Branch, Wright-Patterson AI'D, Ohio. 26 February 1971,
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Although the magnitude of this finding is "old hat"
to those familiar with civilian personnel retirement pat-
terns, it does have considerable value when looking at
retirements from a standpoint of prediction. As one can
read. cetermine from looking at Figure 1, the cost of
1liviiy 1ndex rose from 5 to 6 percent during each of the

1

vear- from 1967 to 1970. Knowing that such an increase
1s likely to continue, personnel managers should be able
to determine approximately when the next COLA ad justment
could be expected to occur and adjust their retirement
predictions accordingly. Of particular importance would
be a determination of whether or not two cost of living
increases could be expected to occur in a single fiscal
year. Armed with this and other pertinent information,
and a pgeneral fecel for the approximate months COLA's
could be expected to become effective, an AFLC personnel
manapger should have a2 much better handle on the attrition
rate that he could expect to encounter during a given
year.,

Negating almost entirely the influence of COLA's
upon the "bunching" or "massing" of retirements would be
the passape of Senate bill 1681, or a similar measure,

which would enable civil service employeces retiring after

1The Government Standard. American Federation of
Government Employees, Washington, D.C., 11 June 1971,
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the effective date of a COLA to also qualify for the in-
crease., Althoupgh backed by the Administration, the pas-
sape of S-1681 appeared somewhat dubious at the time this
paper was written because of an amendment tacked on by
the House calling for the Postal Service to make annual
payments to the Civil Service Retirement Fund covering
retirement costs raised by future postal pay raises.1
However, until such a law is passed, if ever, the cost

of living increase will continue to be a very important

determining factor in the decision to retire.,

Other Factors

There are many factors, other than those investigated
in this study, which could weigh heavily upon one's de-
cision to retire. Some of these that the researcher would
liked to have investigated, but did not have the data
available to him, included: (1) time in pgrade, (2) rate
of carecer progression, (3) career satisfacticn, (4) morale,
(5) financial status, (6) number of dependents supported,
(7) home ownership, (8) business interests, (9) special
job qualifications, (10) attitude toward retirement, and
(11) 1length of time lived in the Dayton, Ohio area., Cer-

tainly, no study of retirement, or any model developed

1"Senatc Expected to Reject C-0-L Bill," The
Government Standard. American Federation of Government
Employees, Washington, D.C. 28 May 1971,
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for the purpose of predicting retirements, could be called
complete without investipating all of the factors cited

and any others which might come to mind. However, a great
deal can usually be learned about something without closure
having occurred. When, in real life situations, do we

ever have complete information about anything? Most as-
suredly, the author would have liked much more complete
information than was available; however, in the majority

of cases, one has to make do with the best information
available, which oftentimes provides quite satisfactory

results.,
Summary

The author has presented facts, findings, conclusions,
and opinions about factors which may cor may not affect
the decision of AFLC employces to retire., It was shown
that sex, marital status, employee classification, grade,
organization, state of health, and COLA applicability all
significantly affected the age of retirement. Age of
spouse and length of time eligible for retirement were
found to be directly correlated to retirement age: length
of service was inversely correlated to age of retirement.
Those factors that were not found to significantly affect
the age of retirement included military retirement status

and home at the time of applying for retirement.
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It was found that employees of the AFLC Headquarters

could not be expected to retire at the same age as employees
of the 2750th ABW, Men retire younger than do women, and
married AFLC employees retire earlier than their unmarried
peers, High graded employces, especially in the GS ranks,
retire at a considerably younger age than do lower graded
workers. Taking these and other considerations into ac-
count, the author has attempted in Chapter 4 to build a
predictive retirement model capable of adequately pre-
dicting the retirement ages of, not only those in the
sample population of the study, but of those civilian

employees in the current AFLC workforce.
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Chapter 4

DEVELOPMENT OF A PREDICTIVE RETIREMENT MODEL

Overview

The second and primary objective of this research
effort was to construct a quantitative model for pre-
dinting, with a high degree of accuracy, the occurrence
of optional retirements of AFLC civilian employees. In
this chapter, the author takes those variable factors

determined in the preceding chapter to be correlated to

age of retirement and develops a multiple regression model

capable of accurately predicting the age of retirement of

AFLC civilian employees. A general model applicable to
all AFLC employees was developed, as were other more
specialized models applying only to segments of the AFLC
civilian workforce, Finally, the use of the model in
predicting the number of optional civilian retirements
to be expected in any given year, or longer time frame,

is fully explained.

Development of the Model

The detailed mcthodology followed by the author in
developing the model was presented in Chapter 2 of this

paper. This section of the paper discusses the results
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of applying that methodology and provides the reader a
good deal of insipht into the author's logic in developing

the repression model,

Curve Fit Analysis
Using the GE-600 CURFIT computer program previously

referenced.1 the author determined the shape of the curve
which would best describe the functional relationship
between the p-oposed predictors, age of spouse, number of
years eligible for retirement, and lenpgth of federal ser-
vice; and that which was to be predicted, age of retire-
ment. An arbitrarily chosen random sample of 75 retirees
from the sample population utilized throughout the study
was used in the curve fit analysis.,

The best prospective predictor, of the three var-
iables analyzed, appeared to be length of retirement elig-
ibility. Of the six different types of curves the re-
searcher attempted to fit to the data, a linear relation=-
ship, ¥ = a + bX, was found to give the best results,

i.e. that regression line having the highest index of
determination (rZ) and thereby containing less unexplained
variation than did the other regression lines fit to the
data points. Length of retirement eligibility, as indi-

cated by the results obtained from the CURFIT program

1GE-6OO Line Time-Sharing Programs. Technical Manual
CPB-1694, The General Electric Co., July 1970,
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(r2 of 0.76), appenred to be an excellent predictor of
retirement ape.

A curve fit analysis performed on lenpgth of service
as a predictor of retirement age also yielded fairly satis-
factory results, althoupgh the index of determination cor-
responding to the best of the curves fit to the data was
not nearly as good (0.29) as that obtained when retirement
eligibility was tested as a predictor. The highest coef-
ficient of determination (rz) for length of service was
attained with a hyperbolic function, Y = a + b/X. How-
ever, since the r2 obtained with the hyperbolic func-
tional relationship was only .007 greater than the r2 as-
sociated with the linear curve, the author decided in favor
of the linear relationship because of its simplicity and
more general usage in regression analyses.,

Age of spouse, when tested in the CURFIT program, did
not appear to be of much value as a predictor of age of
retirement. A "best" index of determination of 0.11 was
obtained for the regression line when using the hyper-

2 of

bolic function, Y = 1/atbX., This compared to an r
0.09 for the linear regression line constructed. The
author decided to use the linear relationship in any fur-
ther regression analyses in which age of spouse might be
tried as a variate because of its being easier to work
with and because the linear relationship had previously

been selected for the other potential predictors under

study.,
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Multiple Repression
Analvysis

Repression analysis is a means of explaining cause-
and-effect or functional relationships between two or
more variables. By constructing simple or multiple re-
gression lines, one may predict the value of one variable
on the condition that the value(s) of one or more other
variables are known. Variables used as the basis of es=
timation are conventionally called the independent var-
jables and are designated by X; the variable whose value
is to be estimated is called the dependent variable and is
designated Y, When an equation is formulated for esti-
mating the value of Y from given values of X, such an
equation is called a regression of Y on X,

The regression analysis technique is nothing more
than a procedure of estimation or prediction. Regression
analysis is classified as simple regression when only two
variables are involved and multiple regression when three
or more variables are involved, one of which is the de-
pendent (Y) variable that is to be estimated on the basis
of the values of all the others.1

Simple or multiple linear regression lines can be
calculated by the method of least squares, whereby thle

variation of Y values about the regression line are

1Chao. Lincoln L. Statistics: Metnods and Ana .
McGraw-Hill, New York, New York. 1969. pp. 325-6,
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minimized with respect to the X data points used to predict
Y. The standard error of the estimate of Y is calculated
to provide a measure of the sum of the squared deviations
of Y from the sample mean Y. The difference between in-
dividual Y values and Y when no regression line has been
fit to the data is referred to as "total variation". The
amount of error removed by fitting a regression line to
the data is termed "explained variation"; that amount
of error that still remains after fitting an appropriate
regression line is referred to as "unexplained variation".
The coefficient of determination (rz) of the re-
gression model is a measure of the goodness of the re-
gression line fit to the data points. The value of r2
is determined by dividing the sum of the squares of the
explained variation by the sum of the squares of the total
variation of Y, given the regression of Y on X. The numer-
ator of r2 represents that amount of variation explained
by the regression line, and the ratio itself then is the
proportion of total variation accounted for by linear re-

2

gression, Thus, the higher the value of r“ and the lower

the value of the standard error of the estimate, the better
will be the predictive accuracy of the regression model

developed.1

1For a complete discussion of multiple linear re-
gression, the interested reader should refer to Repression
Analysis by E.J. Williams, D. Sc. Wiley Publications in
Statistics, New York, New York. 1959,
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The actual model construction was bepun by taking
the most promising looking predictor of retirement age,
lenpth of retirement elipgibility, as determined by cor-
relation and curve fit analysis, and incorporating it
into a linear regression model as the X variable. The Y
variate, that which was to be predicted, was age of re-
tirement, as it was in all of the researcher's subsequent
model building exercises. In the development of a general
predictive retirement model, the author used all 484 of
the sample population data points.,

Using a computerized matrix solution for the general
linear regression model.1 Y = b0 £ blx, a rather good
model, with a coefficient of determination (rz) of 0.71,
was achieved by using length of retirement eligibility as
a predictor of retirement age. The model, Y = 58,98 +
1.20X (estimated age of retirement = 58,98 years + 1.20
years eligibility for retirement), had a standard error
of the estimate of 2 years. The standard error of the
regression coefficients by and bl was 0.15 and 0.04,
respectively., The overall goodness of the predictive
model was tested by the F distribution test of overall
regression coefficients, A null hypothesis sfating the

slope of the regression line was equal to zero could be

1James, Francis E., Jr., Lt. Colonel, USAF, Ph.D.
A Matrix Solution for the General Linear Repression Model.
Technical Report No. 4. Air University, Air Force
Institute of Technology, School of Systems and Logistics,
Wright-Patterson AFB, Ohio, May 1969. '
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re jected at the .001 level of significance, as it could

for all subsequent models developed in this research effort.
Thus, the usefulness of this and subsequent models as a
predictor of retirement age was found to be statistically
sound.

The next step in the construction of a general re-
tirement model based on all the sample data points was to
add a second variate, length of service, to length of re-
tirement eligibility in the formulation of a multiple
linear regression model. The model formulated turned out

to be a very good one having an r2 value of 0,90, The

model, Y = 67,07 - 0.30X1 +1.23X%, (estimated age of re-

tirement = 67,07 years - 0.30 years federal service + 1,23
years eligibility for retirement), had a standard error of
the estimate of 1.2 years. The standard error of the net
regression coefficients bO' bl’ and b, was 0.29, 0.01,

and 0.02 respectively, which further indicated the presence
of a very good predictive model,

The final effort in the search for a general pre-
dictive retirement model was to add the third of the
hypothesized predictors, age of spouse, to those variables
already included in the multiple regression model. In
order for this particular variate to be used, the model
had to be "trimmed down" to include only those 356 married

retirees within the sample population. The model developed,

Y = 66.01 - 0.31X1 + 1.22X2 + O.OZX3 (estimated age of
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retirement = 66,01 years - 0.31 years federal service
+ 1.23 years elipibility for retirement + 0.02 age of

2 value of 0.89 and a standard error of

spouse), had an r
the estimate oi 1,22 years. Thus, one can readily see
that the addition of a third variable, age of spouse, not
only did not add anything to the effectiveness or use=-
fulness of the model, but detracted slightly from that

previously developed.

The General Model

In the previous section, it was found that the best
multiple linear regression model that could be developed
by the researcher, when using all of the 484 data points
in the sample population, includzad length of federal ser=-
vice and length of retirement eligibility as predictors of
a given AFLC civilian employee's age of retirement., This
model, developed with the entire sample population of data
points, will be referred to throughout the remainer of this
paper as the general retirement model, The general model,
as reflected in Table 2, is, in the author's opinion,
capable of providing reasonably accurate projections of
AFLC civilian optional retirements. The use of the model

will be discussed in detail in a later section of this

chapter,
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Table 2

A General Model for Predicting Optional Retirement
Age of AFLC Civilian Employees

Group Applicable Model

All Civilian Employees Y = 67.07 - 0.30X1 + 1.23X2

where,
Y = estimated age of retirement

X1= length of federal service
in years

X.= length of retirement eligibility
& in years

Source: Application of the general linear regression model
to sample population dai~ cited in the study.,
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Specializ~d Forms of the
Retirement Model '

Having developed a satisfactory genceral retirement

model, the author's next efforts were directed toward :

modifying the general model to fit different segments of !
the AFLC civilian workforce where it was shown previously
in this paper that significant differences in retirement
age existed. Unfortunately, due to lengthy computer break-
downs, the author was unable to accomplish all of his ob-
jectives in this respect. However, several good regression
models were obtained for selected segments of the AFLC
civilian workforce.

Table 3 reflects those modifications of the general
retirement model which the author was able to develop |
before the final coup de grice occurred with respect to
further work on the GE-600 computer. Of particular in=- g
terest to this study was the development of a model for
predicting the losses through retirement of AFLC managers
and high grade specialists. The development of such a
model was given priority in this research effort because

of the complexity of personnel mznagement problems as=-

sociated with the recruitment, placement, and training of

AFLC managers in the higher graded GS positions.

A model developed from the retirement patterns of
the 118 GS-12 and hipher graded retirees in the sample

population contained more variation and was not as good

a model, overall, as the general model. However, since

. . e - 4 s vt v
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the model was “tailored to fit" the higher graded GS em=-
ployees, it should do a slightly better job of predicting
future retirements than should the general model developed
J earlier. The model developed, Y = 68.65 - 0.37X1 + 1.38X2,

had a multiple coefficient of determination (rz) of 0.82

and a standard error of the estimate of 1.54 years.

On the other hand, when the higher graded employees
(GS-12 and above) were left out of the sample population,
a regression ran on the remaining wageboard and lower
graded GS employees provided a slightly bette: model than
the general retirement model. This model, Y = 66,65 =

/]

0,.28X1 + 1.20X2. had an r“ of 0.91 and a standard error

of th. estimate of only 1,03 years. The standard error
of the regression coefficients was 0.29, 0.01, and 0.02,
respectively.,

Other models were constructed to account for the
significant difference in mean retirement ages (1.5 years) |
of those married and unmarried civilian employees in the i
AFLC workforce. A model developed from data pertaining |
to the 356 married employees in the sample population had :
an r2 value of 0.89 and a standard error of the estimate i
of 1.23; thus, it was found to be slightly inferior to the
general retirement model developed. However, if one were
interested in predicting retirements for only the married

employees, this model, Y = 67.49 - 0.32)(1 + 1.24X,, should ‘

provide slightly more satisfactory results than the general

model because of its "tailored to fit" nature.
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Table 3

A Model for Predicting Optional Retirement
Age of Designated Sepgments of the
AFLC Civilian Workforce

i

%

i

|

la
|

Group Applicable Model g
High Grade GS Y = 68,65 - 0.37X1 + 1.38x2
Single Y = 65080 Gy 0.25X1 + 1023X2
where,
| Y = estimated age of retirement

>
[
I

= length of federal service
in years

X2 = length of retirement eligibility
in years

Sources Application of the general linear regression model
to applicable segments of the sample population
data cited in the study.
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The model developed for retirements of single em-
ployees should also closely approximate the retirement
age of the averapge female employee because of reasons
discussed earlier in this paper. A very good correlation
of multiple determination of 0.92 was obtained when the
regression line equation, Y = 65,80 - O.ZSX1 + 1.23X2.
was fit to the 128 data points of the sample population.
The standard error of the estimate for the model was 1.06
years. This and the other models previously discussed
were tested against data from the sampl2 population to
determine how well they would actuc' ly perform in pre-
dicting individual retirement ages. The results of these
tests were very encouraging to the author. Unfortunately,
time and the limited scope of this research effort did
not permit the author to test the model against the
current AFLC workforce, or to apply it to an historical
period of retirements other than that from which the
sample population came, i.e. calendar years 1968, 1969,

and 1970,
Use of the Model

To use the predictive retirement models developed in
this chapter, the following steps should be followed:

1. Add to the value of the X variables, length of
service and length of retirement eligibility, that length

of time (e.g. 1 year, 5 years, etc.) over which retirements
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are to be forecast. For those individuals whose length
of optional retirement elipibility is still a negative
number, exclude them from further consideration as being,

possible retirees during the period of interest.

2. Insert the augmented valucs of the X variables

into the general retirement model, or one of the several
derivative nmodels, and compute the Y value to get the
forecast age of retirement.,

3. Add to the employece's current age that length of
time over which retirements are being forecast. Compare
this fipgure to forecasted age of retirement. If the em-
ployee's actual age will reach or exceed the forecasted

retirement age in the period of interest, consider the

individual as a projected rectiree.

Strict adherence to the above algorithm, for the
entire population of those nearing retirement age, should
provide the forecaster with the expected number of re-
tirements during the period of interest. However, the
* models in this rescecarch paper were developed to predict

only optional retirements. Therefore, a percentage fac-

tor representing the average number of disability retire-
ments, and to a very limited extent, mandatory retirements,
will have to be developed by those making use of the model.
The expected number of disability and mandatory retire-
ments for the period of interest should then be subtracted

from the number of optional retirements forecast. This
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procedure is necessary because the model cannot distinguish i
between those who will retire as "optional retirees" and ‘
those who will retire as "disability and mandatory re- ;
tirees". However, a note of caution should be inter jected g
at this point. When developing a reduction factor to ,
account for annual (or other desipgnated period) disability §
retirements for use with the models of this study, one ;
should only account for the possibility of disability ;
retirements for those who have already met or will have !
met the minimum requirements for optional retirement. i
To use the model to predict annual optional retire-
ments over a number of years, one should first add one i
year to the X variables and proceed cowmpletely through the |
algorithm previously presented to find the number of ex-

pected retirees for the first yesar. This procedure should

———

be followed for the second year with two years being added
to the current X variables, The number of projected re-
tirees for the second year would then have to be reduced

by the number determined for the first year. This routine

should then be repeated until the total number of years in
the period of interest have been calculated.

A final word of caution in using the retirement model
seems appropriate to the author at this time. The model
should not be extended beyond its relevant range, i.e. all
models were developed for civilian optional retirements
ranging between 55 and 70 years of age and were based on
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normal eligibility rules.1 Only through experience in
working with the model will all of its idiosyncrasies, as
well as its maximum usefulness be determined. However,
the author has sufficient reason to believe that the models
developed in this chapter will provide AFLC civilian per-
sonnel managers a far more effective method for predicting
optional retirements than has heretofore been available to
them., Hopefully, those who have heretofore had a need for
a model such as those developed in this study will accept
the challenge now offered by the author--of taking the
retirement models developed, working with them, and per-
fecting them to the point that the results will always be

useful in personnel planning studies.

1Federal Personnel Manual Supplement 831-1,
Retirement, United States Civil Service Commission,
9 June 1970, p. 27.

65

st




Chapter 5

SUMMARY AND CONCLUSIONS

Summary

AFLC managers engaged in personnel planning functions

have been in need of a model capable of predicting civilian

retirements with a reasonably high degree of accuracy. The

objectives of this study were to determine those variable

factors having significant influence upon the retirement

decision, and to make use
struction of a predictive
comprising all 484 of the
occurring within the AFLC
Base Wing during calendar

the source of information

of those factors in the con-
retirement model. A sample
civilian optional retirements
Headquarters and the 2750th Air
years 1968, 1969, and 1970 was

for this research effort; data

pertinent to the study was extracted from Standard Forms

2801, Application for Retirement, on file at the 2750th

ABW Civilian Personnel Branch, Wright-Patterson AFB, Ohio.

The results of investigating the personal characteristics

of the sample population of retirees led the researcher

to the conclusion that sex, marital status, employee

classification, grade, employing organization, state of

health, and COLA applicability were influencing factors

in the decision to retire.

Furthermore, it was found
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rhat length of retirement eligibility and length of federal
service, when combined in a multiple regression model,
could predict quite accurately the age at which a given
AFLC civilian employee could be expected to exercise his
retirement option. Finally, t.e .se of this model for

predicting the expected number of optional retirements

within a specified period of time was fully explained.
Conclusions

Aided by appropriate parametric and nonparametric
statistical analyses, along with curve fit and regression
analysis, the author was led to arrive at the following

conclusions.,

Hypotheses

1. The mean optional retirement age of AFLC civilian
employees differs significantly from that age,
62 years, where nearly all employees will have
become eligible for retirement.
This hypothesis was found to be true for the entire
sample population which had a mean of 63 years, but not
h for the AFLC Headquarters where a mean age of retirement
of only 61,6 years was found to be in evidence.
2. There is a sipnificant difference in the average
retirement age of AFLC civilian personnel with
ﬂ respect to sex, marital status, grade, and
employee classification.

The results of the study supported this hypothesis.

Men were found to retire an average of 1.6 years younger
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than do women. Likewise, married employees retire an
average of 1.5 years earlier than do their unmarried
counterparts. The difference was not quite so great be-
tween wageboard and classified act employees; however, it
indicated that white-collar workers retire at an average
age of 1.2 years below that of blue-collar workers. The
study indicated that GS-12 and higher graded classified
act employees retire at an average age which is 2.7 years
less than that of the lower graded GS employees. The
same relationship was found to hold within the ranks of
the blue-collar workforce, where the higher graded em-
ployees were 1.1 years younger at the time of retirement
than were those in lower graded specialties.
3. AFLC personnel retiring because of failing
health choose optional retirement at a mean age
below that of employees in good health.

This hypothesis was definitely not true. In fact,

it was found that the exact opposite phenomenon was very i
much in evidence. Those "involuntarily" retiring because
of poor health were, on the average, a full year older ]
than those not claiming poor health as the reason for
retirement,

4, There is a significant difference in the average

retirement age of AFLC Headquarters personnel and
personnel of the 2750th Air Base Wing.,

This hypothesis must be accepted. A difference of

two full years in the mean retirement ages of the two
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groups was noted, with AFLC Headquarters employees usually
retiring at younger ages than personnel of the 2750th ABW. i
5. Civilian employees receiving military retired
pay do not retire at the same average age as
those not receiving military retirement benefits. i

This hypothesis was not statistically acceptable.

However, it was noted that those receiving military re-

tirement pay averaged retiring 0.9 years earlier in life
than did the non-military retirees.

6. Personnel retiring to homes outside of the
Dayton, Ohio area retire earlier than those
making their retirement home in the Dayton area.

This hypothesis could not be accepted, as no sub-

stantial difference was found in the mean retirement ages
of those already having out-of-state addresses established
at the time of applying for retirement and those listing
Ohio addresses at that time.

7. Age of spouse, the length of time eligible for
retirement, and total years creditable federal P
service, both civilian and military, are cor-
related to the age of retirement,

The results of applying correlation analysis disclosed

the above hypothesis to be true. The best correlation
coefficient (0.86) was attained for the "length of re-

tirement eligibility" variable. Also shown to be directly

correlated to age of retirement was the "age of spouse"
variable having a correlation coefficient (r) of 0.41.
Length of federal service was found to be inversely cor-
related to retirement age as reflected by an r value of
-0.42,
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8. The number of retirements increases significantly
during periods when increased cost of living
allowances (COLA) are applicable.

The final researcher's hypothesis had to be accepted

as being true. During the four monthly periods preceding
COLA's, the mean number of optional retirements was 54,

In comparison, the mean number of monthly retirements for

the three year period covered by the study was only 13.4.

edictive Model

Through curve fit and regression analysis, the author
was able to develop several suitable models for predicting
the occurrence of AFLC civilian optional retirements.,

The general retirement model developed tock the forms

Y = 67,07 - 0.30X1 + 1.23X2, where Y represented retirement
age, X1 was length of creditable federal service, and X2
represented length of retirement eligibility. It was con-
cluded that age of spouse, although correlated to the age
of the retiree, contributed nothing to the betterment of
the model developed.

Derivatives of the general retirement model were
developed to better account for differences in retirement
patterns between high grade, classified act (GS-12 and
above) employees and wagzboard and lower grade GS employees.
Also, models to account for observed differences in the
retirement patterns of married AFLC civilian employees
and their unmarried counterparts were derived. Testing
the models as actual predictive devices led the author
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to the final conclusion ei the study--that, given the

proper tools, AFLC civilian optional retirements could

be accurately pro jected.
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APPENDIX

This section of the paper contains all data collected
from Standard Forms 2801 and other sources. The data, as

coded, was used extensively throughout the research effort,

via computer manipulation, as the basis for hypotheses
testing and model building. An explanation of the coding
used, together with the location of specific data contained
in the print-out, is presented below.
Card Column Item

1-3 Data Card Number (1-484)

5 Organization Code (1 = AFLC HQ,
0 = 275 ABW)

7-8 Date of Birth (Month)

9-10 Date of Birth (Day)

11-12 Date of Birth (Year)

14 Marital Status Code (2 = Single,
1 = Married)

16-17 Spouse's Date of Birth (Month)

18-19 Spouse's Date of Birth (Day)

20-21 Spousc's Date of Birth (Year)

23-24 Date of Separation (Month)

25-26 Date of Separation (Day)

27-28 Date of Separation (Year)

' 77




Card Column

30
32-33
35-36
38-39

41-42
44

46

48

50

54-55

Ltem
Sex Code (1 = Female, 0 = Male)

Years of Civilian Service
Years of Military Service

Employee Classification Code
(10 = GS, 20 = wB, 22 = WL,
24 = WS)

Grade

Military Retired Pay Code (1 =
Receiving, 0 = Not Receiving)

Type Military Retirement Code
(3 = Reserves, 2 = Active
Forces, 0 = Not Applicable)

Health Code (1 = Retired for
Medical Reasons, 0 = Did
Not Retire for Medical
Reasons)

COLA Code (1 = Applicable to
Retirement Decision, 0 =
Not Applicable)

Year of Retirement
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