AD=A08S 189 INSTITUTE FOR RESEARCH STUDIES INC ATHENS OH F/6 S/1
THE EFFECT OF COMPENSATION ON VOLUNTARY SEPARATION OF NAVY ENLI==ETC(U)
MAY 80 D K ADIE,» I A GHAZALAH NOOO14=T78=C=0852

UNCLASSIFIED




—E——
L]

o
=
iz
=
[
O

-
—— 32 29
_ = =
= o e W=

by =

40
TR X
Y =

. Cul

I

N

O
ll=

o

MICROCOPY RESOLUTION TEST CHART {

NATIONAL  BURFAL OF S TANDARDS jns A

.




INSTITUTE FOR RESEARCH STUDIES INC.
S~

DK Adieand

P. 0. BOX 247
ATHENS, OHIO 45701

-

LA Ghanalsh

o




OTIIE EFFECT OF COMPENSATION
ON VOLIJN'I‘ARY SEPARATION OF
NAVY gNusu-:n PERSONNEL . Va/ ume T+

By

(o) D. K Adie @1 A /hlmalah | D‘\‘ }_}%

1 —

1o 7-—_4,351__%__4,

on O 00 |

Issued in two separate volumes: Volume I, and Volume ||
(available from Defense Documentation Center DDC/DDA-2, Cameron
Station, Building 5, Alexandria, Virginia 22314).

: nder the Navy Manpower R & D Program of the Office of Naval Research
under Contract| N@ dl4-78—C-0452}" R-047- 182 (Principal Investigator: 1. A. Ghazalah)

Distribution of this report is unlimited.
Reproduction in whole or in part is permitted for any purpose of the United States Government.

INSTITUTE FOR RESEARCH STUDIES INC.
P. 0. BOX 247
ATHENS, OHIO 45701

411230




ACKNOWLEDGEMENTS

A

Many individuals, not all of whom can be named here,

contributed to the implementation of this research.

In the Department of the Navy, we wish to thank Mr.

Robert Lehto, Director of Total Force Information Management,

e A e e AT T 0T

Dr. Glenn L. Bryan, Director, Psychological Sciences Division,

and Dr. H. Wallace Sinaiko, Program Director, Manpower Research

and Advisory Services. Dr. Thomas C. Varley, Director, Operations

Research Program, Office of Naval Research (Scientific Officer j
for the Project) was a source of continuous encouragement and i
advice. Dr. Kneale Marshall, Senior Scientific Advisor (PERS)

was very helpful and supportive of the research effort. LCDR

Lee S. Mairs and Mr. Paul F. Hogan, Economic Analysis Section,

4 Chief of Naval Operations provided invaluable advice and assis-

tance at all stages of the research.
Special thanks go to Mr. Robert J. Brandewie and the staff

of the Department of Defense Manpower Data Center, Monterey,

California, for their cooperation and assistance in providing
voluminous and complex data for the project.

The following individuals served on the project with

dedication and patience: R.V. Keshav, Curtis Odle, Linda
Aronovsty, Penny Foirsyth, Danielle Frank, Nicole Frank, and

Déniel (atabaki.

e

o T b e——— e ~ o e e e s




TABLE OF CONTENTS !

Accession Fer
NTIS Gilukl Page
DDC TA®
VOLUME I Unennouaced
Justific.tion e
ACKNOWLEDGEMENTS I—————— i
TABLE OF CONTENTS oo i
DES AN
LIST OF TABLES AND DIAGRAMS T vi
EXECUTIVE SUMMARY ST e vii
INTRODUCTION ﬂ \ 1
CHAPTER I: THE ANALYTICAL FRAMEWORK™ " ' ' .
AND THE MEASUREMENT TECHNIQUE 3
A. The Analytical Framework 3
(i) Compensation and the Quit Rate 3
(i1) General E-onomic Conditions and the Quit Rate 5
B. The Measurement Technique 8
CHAPTER II: APPLICATION AND ANALYSIS OF RESULTS 10
A. Application 10
B. Aralysis of Results 12
(1) Relative Compensation Elasticities 14

(i1) Basie Pc s ve. Regular Military Compensation:
A Compar ison of Relative-Compensation
Elaigtici ‘iles 23

(*ii) Bu.:ineo: Cyecle Qui! Flasticities 33
(-v) Bu:iie P vs. Regular Military Compensation
Anl Bom. :es: A Comparigcn of Business Cycle -

Quit Elc sticities 37

CONCLUSION: 40

ii




APPENDIX A

Table A-1 List of Separation Codes

Included in Quits

Table A-2 Navy Ratings and Equivalent
Standard Industrial Classifications
Table A-3 Analysis of Regression Equations
VOLUME 11
APPENDIX B
DATA SPECIFICATIONS, SOURCES, AND PROCESSING
1. Navy Quit Rates
2. General Economic Conditions
’ 3. Basic Pay
4. Basic Allowance for Quarters
5. Basic Allowance for Subsistence
* 6. Federal Income Tax Advantage
7. Reenlistment Bonuses
(a) Regular Reenlistment Bonus
() variable Reenlistment Bonus
(¢) Selective Reenlistment Bonus
8. Reqular Militery Compensation and Bonuses
’ 9, Private Sector Earnings
10. Time Periods
TABLES
» Table B-1 A11 Manufacturing Quits
(Seé sonally Adjusted)
jii
’
o AL PR

44

46
50

89
90
92
93
93
95
98
100
100
102
103
104
105
107
108

108

110




] 14 o
E ]
)
Page
TABLES, Continued
Table B-2 Basic Pay Schedules
Y By Pay Grade and Years of Service n
January 1973 - March 1979
Table B-3 Basic Allowance for Quarters
By Pay Grade and Dependency 120
January 1973 - March 1979
i
¢ Table B-4 Basic Allowance for Subsistence 127
Table B-5 Federal Income Tax Advantage 128
By Pay Grade and Time Period 2
' Table B-6 Variable Reenlistment Bonus Factors |
By Rating 29
Table B-7 Variable Reenlistment Plan 133
Personnel Category 11
» Table B-8 Variable Reenlistment Plan
Personnel Category 111 135
Table B-9 Selective Reenlistment Bonus Factors
History of Eligible Ratings/ 137
NECs and Award Levels
’ Table B-10 Bonus Plans
Selective Reenlistment Plan
142
Category Il
Table B-11 Bonus Plans
. Selective Reenlistment Plan 144
Category 111
Table B8-12 Bonv.s Periods
Selective Reenlistment Bonus Program 146
. Table B-13 Aggregate Monthly Bonus Factors
’ By Fating and Time Period
Per:onnel Categories II and III 147
Table B-14 Private Sector Earnings
By ¢IC (Standard Industrial Classification)
» Cod¢ and Time Period 151
iv
1 )




Page

TABLES, Continued
Table B-15 Time Periods for Observations 153

Table B-16 Quit Rates and Relative Compensation 154
By Personnel Category in Navy Ratings




cu e gy - -,

itmichetubiinsstiiit

DIAGRAM 1

TABLE 1

TABLE 2

TABLE 3

TABLE 4

TABLE 5

TABLE 6

LIST OF TABLES

AND DIAGRAMS

COMPENSATION AND THE SUPPLY OF PERSONNEL
FOR A NAVY RATING

RELATIVE-COMPENSATION ELASTICITIES
FOR NAVY RATINGS BY PERSONNEL CATEGORY

RANKING OF RELATIVE COMPENSATION ELASTICITIES
BY PERSONNEL CATEGORY
(BASIC PAY MEASURE OF MILITARY COMPENSATION)

BASIC PAY VS. REGULAR MILITARY COMPENSATION
(RMC) AND BONUSES: A COMPARISON OF RELATIVE-
COMPENSATION ELASTICITIES

BUSINESS CYCLE - QUIT ELASTICITIES
FOR NAVY RATINGS BY PERSONNEL CATEGORY

RANKING OF BUSINESS CYCLE - QUIT ELASTICITIES
BY PERSONNEL CATEGORY
(BASIC PAY MEASURE OF MILITARY COMPENSATION)

BASIC PAY VS. REGULAR MILITARY COMPENSATION
(RMC) AND BONUSES: A COMPARISON OF BUSINESS
CYCLE QUIT ELASTICITIES

vi

Page

15

22

24

28

35

38




EXECUTIVE SUMMARY

The primary objective of this study is to examine the relationship
between voluntary separation and the level of compensation in individual
Navy ratings, i.e. what effect do changes in compensation have on the
voluntary loss in enlisted peréonnel in a Navy rating,

The basic approach was to relate cohpensation in a Navy rating to
earnings in an equivalent civilian occupation. The compensation in a
Navy rating was measured in two ways: (1) Basic Pay, and (2) Regular
Military Compensation and reenlistment bonuses, The relative military-
civilian compensation fiqure of .49 (using Basic Pay), for a rating
during a given time period, indicates that the average compensation (Ba-
sic Pay only) received by all enlisted personnel in the rating was 49
per cent of the earnings of employees in an equivalent occupation in the
private sector., The ratio, of course, would be higher when RMC and re-
enlistment bonuses are included in military compensation.

Voluntary separation was measured for each rating by computing the
quit rate, i.e. the per-entage of enlisted personnel in the rating who
auit (separated volunterily from) the Navy during each time period under
specified c<eparat.on ccdes. (These separation codes are listed in Table
1, Appendix A.)

The study investicated the relationship between chances in relative
military-civilian compensation and changes in the quit rate over consecu-

tive three-month reriocs from March 1973 to September 1978, a total of

\
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22 quarters, Included in the study were 37 Navy ratings, data on which
complied with the requirements of the statistical analysis,

Included in the study were all enlisted personnel (Pay Grades E-l
throuah E-9) in these 37 ratings who completed up to 143 months of ac.
tive service, Analysis was conducted separately for enlisted personnel
(1) with less than 42 months of service (Personnel Category 1), (2)
with 42-48 months of service (Personnel Category II), (3) with 49.143
months of service (Personnel Category III), in addition to Category IV,
which included all personnel in Categories I, II, and III,

A1l calculations of compensation and quits by personnel category in
each rating and for each of the 22 quarters utilized data from the De.
fense Manpower Data Center in Monterey, California. Mean Basic Pay and
mean RMC plus reenlistment bonuses were computed from basic DMDC data
for each personnel cateqory in each of the 37 ratings for each of the
time periods and using entitlement information on Basic Allowances for
Quarters, Basic Allowances for Subsistence, Federal Income Tax Advantage
and reenlistment bonus programs in effect during the study period, A1l
private sector data were obtained from U.S. Department of Labor publica-
tions. Appendix B contains detailed information on all data used in the
study including descrirtions, 1istings, sources, and processing,

The computed relative-compensation elasticities (listed in Table 1,
Chapter II),.show a hich sensitivity of auit rates to changes in relative
military-civilian compensation. For example the relative-compensation

elasticitics for enlisted personnel with 42-48 months of service (using
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Basic Pay as a measure of military compensation) range from -1.980 to
-11.802, with a median of -3.688.

The significance of these findings can be illustrated using the
elasticity measure of -3.688 for the Equipment Operator rating which
shows that a 1% increase in relative military-civilian compensation
would result in reducing the quit rate among those with 42-48 months
service by 3.688%. During the study period, the mean Basic Pay in the
Equipment Operator rating of enlisted personnel with 42-48 months of
service was 49% of the earnings in an equivalent civilian occupation.
Their quit rate was 38.37% per quarter. Their relative-compensation
elasticity of -3.664 indicates that an increase in the ratio of their
average Basic Pay to earmings in an equivalent civilian occupation to
49.49% (a 1% increase) would have resulted in reducing their quit rate
to 36.95% per quarter {3.688 times the percentage increase in relative
compensation).

In addition to the relationship between relative military-civilian
compensation and the quit rate, the study investigated the relationship
between the quit rate and general economic conditions. The business-
cycle elasticities show the effect on the quit rate in a Navy rating of
an upturn or downturn in general economic activity, in addition to the
effect of ¢ rise or decline in relative military-civilian compensation.
The computed business-cycle elasticities are 1isted in Table 3, Chapter
I1.

Measut ing busines< cycle effects separately from the effects of
changes in relative mi itary-civilian compensation allows for flexibility
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in adopting policies for dealing with these two specific influences on
voluntary separation from service in Navy ratings.

The use of two different measures of military compensation (Basic
Pay vs. RMC and reenlistment bonuses) produced consistent resu’ts with
regard to the effect (on voluntary separation) of relative military-
civilian compensation and cyciical fluctuations. However, these results
also suggest that the responsiveness of voluntary separation (either to
changes in relative compensation or to cyclical fluctuations) may be
influenced by the form in which a specific amount of compensation is
given, whether in Basic Pay or RMC and reenlistment bonuses. The com-
p'exity of the relationships involved, however, caution against any
definite conclusions in this regard pending further investigation, par-
ticularly of the separate effects of individual components of military

compensation.
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INTRODUCTION

The purpose of this study is to investigate the relationship be-
tween compensation and auit (i.e. voluntary separation) rates among en-
listed Navy personnel. The study uses an analytical framework that
focuses on the economic factors involved in the decision of enlisted
personnel in a given Navy rating to voluntarily separate from active
service. The analytical framework and the measurement techniques are
described in Part 1.

In Part II, time-series data covering the period April 1973 through
September 1978 are used to estimate the relationship between relative
Navy-civilian compensat.on and the auit rates for enlisted personnel in
four categories, definel on the basis of length of active service: under
42 months, 42-48 months. 49-143 months, and a total of all personnel in-
cluded in the first thre: ratings, i.e. those who completed up to 143
months of active servicn.

Elasticities of relative military-civilian compensation are estimated
for each of the four personneil categories in each of 37 Navy ratings. The
measured elasticities iadicate the effect of a percentage decrease in the
quit rate that will res it from a 1 per cent increase in the relative
military-civilian compeisatior. Twn series of measures of relative-com-
pensation elasticities ire made: one in which military compensation is
measured ir Basic Pay o ily; the other includes Reqular Military Compensa-
tion (RMC) and reenlist ient bonuses. The estimated elasticities indicate

a high sencitivity of ciits to chanyes in relative military-civilian com-

pensation.




The relationship between general economi: ccaditions and the quit

rate by personnel category and Navy rating is also estimated and the

results analyzed.

Appendix A contains analysis of the regression equations used in

estimating the relationships, while Appendix B provides listings of the
component data as well as detailed description of methods of processing

the data for use in the study.
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THE ANALYTICAL FRAMEWORK AND THi MEASUREMENT TECCHNIQUE

A. The Analytical Frameworh

('i) Compenasation and i L

Quits are voluntary separations from service, and as such are a
supply of personnel phenomenon. Diagram 1 illustrates the relationship
between compensation and the supply of personnel for a specific Navy
rating.

The D curve shows the MNavy's demand for personnel in the rating.
The vertically inelastic deimand curve indicates a fixed number of per-
sonnel {quota) the Navv sets for the rating. The S curve shows the
number of personnel wiliing and able to serve in the rating at differ-
ent levels of compensat-cn, as measured on the yv-axis. Compensation
is expressed in terms o an index: the ratio of remuneration for the
rating to remunerction or an oquivaient occupation in the private sec-
tor.

(S%)o shows the lev:l of relative compensation at which the supply
of personnel will mateh the demand., i.e. the quota N0 for the rating.
Assume this equilibriun condition exists at the beginning of the time
period. A subsequent d:cline in relative compensation such as to (%%)1
results in a decrease i1 the number of personnel willing to stay in ser-

vice from ONO to ON e Noo- Nl personnel separate voluntarily from

1’ R

the service. The quit -ate is:
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DIAGRAM 1

COMPENSATION AND THE SUPPLY OF PERSOMNEL
FOR A NAVY RATING
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(6]

Q = PR U

(ON0 + ONl)/M

In order to maintain manpower size at NO in the face of relative
compensation (S%)l, the Navy's net procurement rate for the rating would
have to be maintained at the rate Qo‘ Alternatively, the Navy could re-
duce the quit rate {and hence the necessity for net procurement) by
raising the relative compensation rate above (g%)l. For any given rela-

Wi

tive compensation rate between (WBJO and (%%)

number of personnel (i.c. quota), the aquit rate and the relative compen-

1, with N0 as the required

sation rate are Jnpereo’; related.

(11)  General Econoric onditione mmd the duit Rate

In addition to relative military-civilian compersation, quits from
a Navy rating are influcnced by the availability of employment opportuni-
ties in the private sec or. The number of job vacancies in the private
sector increases during an upswing and decreases during a downturn.

Labor narket condi icns in the private sector provide the basis for
this positi/e relations ip between cyclical movements and the level of
employment opportunitie . Workers dislike Jayoffs and desire to reduce
the uncertainty associa ed with their incomes. Firms will be willing to
reduce worker risk by o fering emplcyment with less risk of layoffs in
return for o lower wage bill.

The profit-maximiz ng strateay for business firms in this situation

is to set a pre-announc d wage path that does not respond to period by

5




Faced

period fluctuations in aaqregate cemand, pric:s, or employment,

with this situation, mobile or tewnorary employees switch jobs more
readily and with Jes< ris¥ in economic upturns than in economic down-

turns, so the auit rate inc:e1sr- i axpansions and falls in contrac-

tions.l

-

ir cenere . economic cornditions wilil be marked

Therefore, an upt.r-

by improved alterrative (3 ¢

crivale sector) employment opportunities

for Navy personnel; whi.
a decline in the number
things remaining the sa
between general ercnom:
For a given relative o3
rating, the quit rate

mic expansiaon and

can be represente (oo

! business cycle . -
dowr b,
The : AL
mic conditions renders
civilian conpensation v Lo
1See Mirtin fieil
mand, ' Reviow of iconor o Studies.
L ]

W T — - -

¢ o downlurn 1n the business cycle will signal

of alternative job opportunities. Hence, other

£, we should expect a rosdtive relationship
conartinne

.nd the quit rate in a Navy rating.

“rarv-civitian compensation rate in a Navy

TS » during a period of general econo- 1
TR i ¢f contraction. In Diagram 1, this

e DY ;- snift of the S curve in a

‘o - . awvement of the curve during a

npetwoes the quit rate and general econo-

troce costhy (1.e. a higher relative military-

vy veguired) 1o maintain a given quit rate

1lev, "Waqges and tmployment under Uncertain De-
June 1474, pp. 37-50.
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during cyclical upswings in the economy than during periods of ron-

’

tmction.Z For policy purposes, therefore, il is useful to distinouinn
the effect of the business cycle on the quit rate for.a Navy rating from
the effect of changes in relative military-civilidan compensation.

General economic conditions can be measured by the quit rate in all
manufacturing. The quit rate for all manufacturing in the private sector
is closely related to the business cycle: rising with economic expansion
(characterized by increased job opportunities) and falling with a4 down-
turn in the business cvcle, when job opportunitics deciine (and the con-
cern for job security discourages quitting). The quit vate for all manu-
facturing scores high as an indicator of cconomic activity: 71 out of
100 on the scale adopted by Moore and Shiskin,3 compared to v for the

unemployment rate, 74 for GNP in current dollars. and 09 for fotal non-

. 4
agricultura employment.

LT TR TR

4
;) - ] b
See Horbert S. Pavnes, "The Labor Force and Labor Market," faploy-
ment Relativns Research (New York, Harper and Brothers, 1960), p. 36,
ror a discu.sion of the effect of the business cycle on emplover cost ol
- maintaining low quit ra.es.
‘see Paul A. Armknocht and John F. Farly. "Guits in Manutactuvina -
A Study of  heir Causes.” Monthly tabor Revicw. Novemher 1977, p. 0.
L) Toof f ey H. Moore and Julius Shiskin. Indicators of Business bxpan-
<jons and C)ntrapt1ons. National Bureau of [conomic Research, Columbia
Yniversity 'ress, New Yirk, 1967, Occasional Paper 102, p. 107, 58,
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B. The Measurement Technique

The analytical framework described above can be used to devise
measures of the response of enlisted personnel in specific Navy ratings
to economic incentives. In this study, regression analysis techniques
are used to determine the specific parameters of the relationship between
the quit rate in a specific Navy rating and the two independent variables:
general economic conditions and the relative military-civilian compensa-
tion rate (%%) .

For a specific Navy rating, the empirical relationship can be esti-

mated using the following equation:

o = aq) My (1)
where Q,i = the quit rate for Navy rating i
Qm = the quit rate for all manufacturing (a proxy for
general economic conditions)
wi = the compensation rate for Navy rating i
wp = the compensation rate for an occupation (or an

occupational classification) in the private

sector equivalent to Navy rating i.
In natural log (1n) form, Equation (i) becomes:
In Q1 = 1na 4 b1n Qm + ¢ (In Ni - 1In Np) (ii)

In Equation (ii), In a is the natural log of the quit rate that

would exist in Navy rating i if the quit rate for all manufacturing were

8

O e PO, Sa e




O ! oy R

A T g mm—— -

one per cent and there were no difference in compensation between Navy
rating i and an appropriately chosen equivalent occupation (or occupa-
tional classification) in the private sector. The value of 1n a, there-
fore, reflects effects other than those of general economic conditions
and the compensation differential.

The parameter b in Equation (ii) is an elasticity of response in
the quit rate of Navy rating i to fluctuations in general economic condi-

tions. For example, a value of 1.2 for b indicates that for one per cent

increase in Qm (the quit rate for all manufacturing), Qi (the quit rate

m e ey - -

for Navy rating i) increases by 1.2 per cent.

The parameter ¢ is an elasticity of response in the quit rate in
Navy rating i to changes in relative compensation %%u A value of -2.1
for ¢, for example, indicates that a one per cent increase in relative

Wi

compensation Wp would d:crease the quit rate in Navy rating i by 2.1 per

cent.
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APPLICATION AND ANALYSIS OF RESULTS

A. Application

The measurement techniques described in Part I were applied to
time series data on enlisted personnel in pay grades E-1 through E-9
in 37 Navy ratings. The period covered extended from April 1, 1973
through September 30, 1978--a total of 22 quarters.1

For purposes of the study, personnel in each Navy rating were
divided into the following four categories, based on length of service

at the start of each quarter:

Personnel Category I: Those who completed less than 42 months
of service.

Personnel Category II: Those who completed between 42 and 48
months of active service.

Personnel Category III: Those with between 49 and 143 months of
service.

Personnel Category IV: A1l personnel included in Categories I, II,
and II1 (those who completed up to 143
months of active service).

1Data requirements dictated the choice of the Navy ratings studied.
Minor changes in the stidy period (originally intended to be January 1,
1973 to December 31, 1978) became necessary either because of incomplete
data or in order to use uniform time periods. Data obtained from the
Defense Manpower Data Center (Monterey, California) were on semi-annual
basis for the period January 1973 through June 1974, and quarterly for
the period July 1975 through December 1978. The last quarterly data
series were incomplete and hence were omitted. All semi-annual data
were converted to quarterly data. The conversion procedure required H
the loss of the first qiarter of 1973. See Appendix B for a description
of this procedure.

*0




Two separate measures of military compensation were used for each
personnel category in each of the 37 ratings:

1. Basic Pay

2. Regular Military Compensation (comprised of Basic Pay, Basic

Allowance for Subsistence, Basic Allowance for Quarters, and
Federal Income Tax Advantage) and Bonuses, which included pay-
ment under the Regular Reenlistment Bonus (RRB), the Variable
Reenlistment Bonus (VRB), and the Selective Reenlistment Bonus
(SRB) programs as applicable for any of the time periods in
the study.
The following two regression equations (in natural log form) were
applied to the 22-period quarterly data on each of the four personnel

categories in each of the 37 Navy ratings:

In Q Ina + b ln Qm + ¢ 1In (wB/NP) (1)

and

In Q Ina' - b' In Qm + ¢' 1In (wR/wp) (2)

where Q = the quit rite in the personnel category in the Navy rating.
Quits are iefined as voluntary separations on the basis
of a selected 1ist of Interservice Separation codes (see
Table A-1, Appendix A, for a list of these separation
codes ).

= the quit rite for all manufacturing. This rate of volun-

Q

m

tary separition in manufacturing provides a measure of

general cciditions in the economy. The quit rates for

11




all manufacturing in the private sector are closely related

to the business cycle.

% The data used are those published by the U.S. Department

of Labor--Bureau of Labor Statistics in Employment and

Earnings in Table D-1, "Labor Turnover Rates in Manufac-
turing".

NB = Basic Pay. Mean basic pay for the personnel category in

the Navy rating.

"R = Regular Military Compensation (RMC) and Bonuses. Mean
Regular Military Compensation (RMC) and bonuses for the
personnel category in the Navy rating.

(See Appendix B for a detailed explanation of methods of
computing honuses.)

p Private se.tor earnings in the Standard Industrial Clas-
sification (SIC) equivalent to the Navy rating. (See Ap-
pendix A, Table A-2, for a list and description of SIC
codes used for each of the 37 Navy ratings included in the *

study.)

B. Analysis of the Results

Table \-3 (Appendi: A) provides an analysis of the results of fit-
ting “he two regression equations to the time series data on each of

the four pe 'sonnel catejories in each of the 37 Navy ratings.

12
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For each of the Navy ratings, the first row under each personnel
category shows the results of applying Regression Equation (1) where
only Basic Pay is used as a measure of military compensation; while the
second row shows the results of applying Equation (2), where Regular

Military Compensation (RMC) and reenlistment bonuses are used as a

measure of military compensation.
For Personnel Category III in Aviation Firecontrol Technician (AQ)

rating, for example, these results are as follows:

in Q -0.020 + .148 1n Qm - 2.776 1n WB/NP (1)

and

In Q 0.137 + .476 1n Qm - 3.127 1n NR/WP (2) J

The constant term, e.g. 0.137 in Equation (2), is the naturail log of
the quit rate that would exist for Personnel Category III (those with
between 49 and 143 month; of active service) in this rating if the quit
rate for all manufacturiig were one per cent and if there were no differ-
ential in th: applicable Navy-private sector compensation. The parameter
a (or a'), therefore, cartures the average quit rate that is attributable
to factors not included in the regression equation, namely factors other
than general economic coiditions and the ratio of military compensation
for the ratiig to earnins in the equivalent occupational classification
'n the priva e sector. J

Tie par meter b (or b'), the coefficient of 1n Qm, is an elasti-
ity o resp nse i1 the uit rate of the applicable personnel category

n the Navy -ating to ge eral economic conditions (as measured by changes

13




in the quit rate for all manufacturing). The vdlue of .148 1in Equa-
tion (1) indicates that for a one per cent increase in Qm (the quit
rate for all manufacturing), Q (the quit rate for Personnel Category
I{I inthe AB rating) increases by .148 per cent. The equivalent rela-
tionship in Equation (2) (where RMC and bonuses are used to measure
military compensation) is an increase of .476 per cent for a one per
cent increase in the quit rate for all manufacturing.

Parameter ¢ (or ¢') (the coefficient of In wB/NP or In NR/NP re-
spectively) is an elasticity of response in the quit rate of the per-
sonnel category in the Navy rating to changes in this relative Navy-
private sector compensaion. The value of -2.776 in Equation (1) indi-
cates that for a one per cent increase in the ratio of their compen-
sation (as measured by Basic Pay} to the private sector earnings for
the equivalent civilian occupational classification, the quit rate
for Personnel Category III in the AR rating decreases by 2.776 per cent.
The equivalent value of -3.127 in Equation (2) indicates a 3.127 per
cent decrease in this quit rate for a one per cent increase in the
relative compensation ratio (when military compensation is measured

by RMC and reenlistment bonuses).

(1) ilelati e Compensation Elasticities

“he re ative compensation elasticities estimated for each of the
four ersoniel categorics in each of the 37 Navy ratings are listed in
Table 1.

'he es .imated elasticities are high. Only two among the total 95

calculated ‘all below 1.00 and both are for Personnel Category III
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(Radioman with an elasticity of -0.970 and Engineman with an elasticity
of -0.639). This indicates that voluntary separations from the Navy

ratings studied are sensitive (and in the great majority of cases are

very sensitive) to changes in relative military-civilian compensation.

For Personnel Category I (enlisted personnel with less than 42
months of active service), the relative-compensation elasticities
range from -2.515 for the Engineman rating to -9.859 for the Boats-
wain's Mate rating, when the relative compensation is based on mili-
tary Basic Pay only (parameter c). When RMC and bonuses are included
in military compensation (parameter c'), the elasticities range from
-2.371 for the Operations Specialist rating to a maximum of -10.737
for Boatswain's Mate.

For Personnel Catecory II (enlisted personnel who completed be-
tween 42 and 48 months (f active service), the relative compensation
elasticities range from -1.908 (for the Aviation Antisubmarine Warfare

! Technician rating) to a maximum of -11.802 (for the Electronics Tech-
nician rating) when the relative compensation is based on military ba-
sic pay only (parameter c). When RMC and reenlistment bonuses are
included in military col pensation, the elasticities (c') range from
-1.289 (for the Aviatior Electronics Mate rating) to -4.854 (for the
Boiler Technician ratin ).

: lor Pe sonnel Cate:ory III (enlisted personnel who completed be-
tween 49 an 143 nonths of active service), the relative compensation
elasticitie. range from -.639 (for the Engineman rating) to -6.640

’ (for the Hu 1 Mairtenan e Technician rating) when the relative

20




compensation is based on military basic pay only (parameter c). When
RMC and bonuses are included in military compensation, the elastici-

ties (c') range from -.493 (for the Engineman rating) to -6.998 (for

-~

the Hospital Corpsman rating).

For Personnel Category IV (enlisted personnel who have completed
no more than 143 months of active service), the relative compensation
elasticities range from -1.909 (for the Operations Specialist rating)
to -10.865 (for the Electronics Technician rating) when the relative
compensation is based on military basic pay only. When RMC and bonuses
are included in military compensation, the elasticities range from
-1.339 (for the Operaticns Specialist rating) to -9.362 (for the Avia-
tion Machinist's Mate ri ting).

Table 2 1lists ratings by their relative-compensation elasticities
for Personnel Categorier I, II, and III when military compensation is
measured by Basic Pay orly. Only those elasticities based on statisti-
cally significant coeff cients (10 per cent level or higher) are included.
This represents 30 ratiigs of the 37 ratings in the case of Personnel
Category I, 32 for Perscnnel Category II, and 33 for Personnel Category
I1I.

An overall compari on of relative-compensation elasticities among

the three prrsonnel cat gories indicates that the responsiveness of
quits to chaonges in the ratio of Basic Pay to earnings in a comparable
civilian oc:upaticnal c assification is greatest for personnel in Cate-

gory I (whe-e the media ' elasticity is -5.641), followed by Category II

(with a median elastici .y of -3.688), and by Category III (where the
median elasticity is -2.439).
21




TABLE 2

RANKING OF RELATIVE COMPENSATION ELASTICITIES*

BY PERSONNEL CATEGORY

(BASIC PAY MEASURE OF MILITARY COMPFNSATION)

Personnel Category I Personnel Category II Personnel Category III
1 BM (-9.859) ET (-11.802 HT (-6.640
2 ET (-9.130 IC (-10.563 SK (-6.375
3 AK (-8.895 M (-10.237) FT (-6.090
4 MR (-8.266 AC (-9.252) IC (-5.114
5 AW (-8.174 MR (-7.652) BU (-4.507
[ AD (-7.986) FT (-7.561) AK (-4,381
7 AQ {-7.065) GM (-6.617) GM (-4.330
8 HT (-6.737) BT (-6.484 AG (-4.159
9 I1C (-6.603) DP (-6.442 EM (-3.903
10 AM (-6.466 PR (-5.546 BT (-3.645
11 SM (-6.408) AG (-5.329 PR (-3.477
12 MM (-6.089 MM (-4.963 E0 (-2.794
13 AQ (-5.919 BU (-4.546 AG (-2.776
14 FT (-5.84 HT (-4.485 ET (-2.632
15 GM (-5.64] DT (-3.738 AE (-2.583
16 EM (-5.458 EO (-3.688 SM (-2.538
17 BT (-5.097 RM (-3.582 MR (-2.439
18 AC (-4.768 pAE (-3.572) A (-2.39
19 AT (-4.761 QM (-3.557) HM (-2.364
20 PR (-4.298 AD (-3.529 PH (-2.203
21 PN (-3.897 AQ (-3.347 BM (-2.166
22 PH (-3.743 PH (-3.312 DT (-2.049
23 AB (-3.639 AQ (-3.227) A0 (-2.004
24 SH (-3.472 BM (-3.181) SH (-1.99
25 AE (-3.376 PN (-3.141) AW (-1.891
26 RM (-3.261 EM (-3.133 AD (-1.799
27 oM (-3.148 SM (-3.113 PN (-1.704
28 0S (-2.590 SH (-3.042 AT (-1.695
29 pP (-2.5%2 M (-2.944 0S (-1.683
30 EN (-2.5'5 0S (-2.691 AB (-1.617
31 AB (-2.245 QM (-1.103)
32 AW (-1.908 RM (-0.971)
31 EN {-0.639)
*Only elasticities; statistica 1y significant at the 10 per cent level or

higher are listed.
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(1i) Basie Pay vs. Regular Military Compensation:
A Comparison of Relative-Compensation Elasticities

The estimated elasticities shown in Table 1 provide a comparison

of the responsiveness of quit rates to changes in the ratio of mili-
tary compensation to earnings in an equivalent civilian occupation
under two different measures of military compensation. The results
of applying Regression Equation (1) where Basic Pay is used as a
measure of military compensation are shown under column ¢. The ¢'
column shows the elasticities estimated using Equation (2), in which
military compensation for each rating in each of the personnel cate-
gories is measured by R« gqular Military Compensation and reenlistment
bonuses.

An overall comparison of these two sets of elasticities shows

that the elasticities are generally higher when Basic Pay is used as
a measure of military compensation than is the case when Regular
Military Compensation and bonuses are used (i.e. the values in the ¢
columns comnared to tho e in the ¢' columns).

Table } compares t.e two sets of elasticities by Personnel Cate-
gory. For ‘ersonnel Ca egories II and IIl, there is a clear pattern.
The ¢ value. are higher than the ¢' values in 100 per cent of the cases
for Categor’ Il ard in 8.8 per cent of the cases for Category III,
i.e. the re-ative compe sation elasticities are higher when changes
in Basic Pa’ alone are sed in the measurement of military compensa-

i tion than wien changes n RMC and reenlistment bonuses are included.
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TABLE 3

BASIC PAY VS. REGULAR MILITARY COMPENSATION (RMC) AND BONUSES:
A COMPARISON OF RELATIVE-COMPENSATION -LASTICITIES*

¢ Higher Than c¢'

No. of Cases Percentage
Personnel Category I 13 45.16
(Less than 42 months of service)
Personnel Catecory Il 32 100.00
(42-48 months of service)
Personnel Category III 26 78.78

(49-143 months of service)

*Equivalent =lasticities are included in the comparison only if at least
one of the coheffic'ents . or ¢' is statistically significant at the 10
er cent level or higher

Ralative-Compensatin Elasticity (Military Compensation Measured by
Basic Piy)

Relativ :-Compernsatin Elasticity (Military Compensation Measured by
RMC and Bonuses)
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This suggests that, in their quit-no quit lecision, enlisted per-
sonnel in Categories II and III are more sensitive to changes in Basic
Pay than they are to changes in Reqular Military Compensation and re-
enlistment bonuses. However, further detailed investigation is required
before any firm conclusions can be drawn.

The relative magnitude of the two computed elasticities is influ-
enced by the behavior of components of military compensation over
time. C will be higher than c¢' if during the relevant time period the
percentage change in Basic Pay (the compensation measure used in cal-
culating c) is less than the percentage change in all compensation
other than Basic Pay; i.e. reenlistment bonuses and Regular Military

Compensation exclusive of Basic Pay. This can be demonstrated as follows:

Between two consecutive quarters,

Let %%

1
3R

change in the quit rate,

A':‘JB
W % chinge in Basic Pay,
3
A ‘,R .
Woo " % chinge in RMC plus Reenlistment Bonuses,
4
w) = wR - wB = (RMC + Reenlistment Bonuses) - Basic Pay
= Basic Allowance for Quarters
4+ Basic Allowance for Subsistence
+ Federal Income Tax Advantage
+ Reenlistment Bonuses
or hz = WB F No
25




Since the nimerator (=-) is the same in both c and c¢', comparing

0
c' =
A(NB + wo)
WB + Wo
Now compare,
A
c = with
Wg
A)
(
A’NB \NB + /W

. 0
N with W,;— » hows that

\WB ANB + Awo

B+"‘u

viA

W

26

AwB + ANO

Q
AwB + w0

WB+N°




Hence, ¢ (the relative compensation elasticity when military com-
pensation is measured by Basic Pay only) is greater than, equal to, or
less than c¢' (the relative compensation elasticity with military compen-
sation measured by RMC and reenlistment bonuses) as the percentage
change of mean Basie Pay in the rating is less than, equal to, or
greater than that of re:nlistment bonuses, Basic Allowance for Quarters,
Basic Allow:nce for Sub.:istence, and Federal Income Tax Advantage.

As shown in Table :, for Personnel in Category I (those with less
than 42 months of activ: service), no clear pattern emerges between c
and c¢'. Only in 45.16 er cent of the cases are the c coefficients
higher than the c¢' coef“icients. Category I personnel are predominantly
first term enlistees. This removes reenlistment bonuses from the measure
of military compensatior used in calculating c¢' for this personnel cate-
gory. The relationship between ¢ and ¢' for Personnel Category I, there-
fore, is influenced by jercentage changes in Basic Pay as compared to
percentage changes in Bisic Allowance for Quarters, Basic Allowance for
Subsistence, and the Feleral Income Tax Advantage as applicable on the
average for the particu!ar Navy rating.
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The upshot is that the differential effect of given increases in
military compensation either in the form of Basic Pay or Reenlistment

Bonuses as well as components of RMC other than Basic Pay is a complex

issue. Definite conclusions can be drawn only following a detailed
investigation of the differential impact on the quit rate of individual

components of military compensation.

(ii1) Business Cyele Quit Elasticities

Coefficients b and b' in Equations (1) and (2) respectively measure
the response of the quit rate in a Navy rating to fluctuations in gener-
al economic conditions (as measured by changes in the quit rate for
all manufacturing).

Table 4 lists these business cycle elasticities by personnel cate-
gory for each of the 37 Navy ratings. The significance of these computed
elasticities can be illustrated using the Aviation Ordnanceman rating.
The business-cycle - quit elasticity for Category II personnel (those
with 42-48 months of service) in this rating is given in Table 4 as
0.889 per cent when military compensation is measured by Basic Pay only
(Column B). This indicites that the quit rate for this personnel group
increases by 0.889 per .ent for each 1 per cent increase in the all
manufacturing quit rate. assuming no change in their relative military-
civilian conpensation. The equivalent increase for Personnel Category
II1 (those ~ith 49-143 ionths of service) in the same Aviation Ordnance-

man rating is 1.049 per cent. 1
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As explained in Chapter I above,2 this ef{ect of changes in general
economic conditions on quit rates in a Navy rating is in addition to
the effect of changes in the relative military-civilian compensation

rate. In the regression equations, each of the two effects is measured

separately by holding the other constant.

Table 5 1ists ratings by their business cycle-quit elasticities
for Personnel Categories I, II, and I1II when military compensation is
measured by Basic Pay. Only those elasticities based on statistically
significant coefficients (10 per cent level or higher) are included.
This represents 17 of the 37 ratings in the case of Personnel Category
I, 12 for Personnel Category II, and 21 for Personnel Category III.

A comparison of the elasticities among the three personnel cate-
gories shows that the responsiveness of quits in Navy ratings to changes
in general economic conlitions (as represented by the quit rate in manu-
facturing) is greatest °or Personnel Category I (where the median elas-
ticity is -1.430), foll wed by Category II (with a median elasticity of
0.842) and »y Category II (where the median elasticity is 0.578).

For Pe-sonnel Catejories Il and III, all but one of the business
cycle quit :lasticities which are statistically significant have a posi-

tive sign.3 The positi‘e signs of business cycle-quit elasticities for

2See S:ction A (ii', Chapter I for discussion of the relationship
between gen:ral economi . conditions and the quit rate in a Navy rating.

3See Tible 4. Out of a total of 93 business cycle quit elasticities
in Personnei Cateqgories II and III, only b' for the Electronics Techni-
cian rating in Personne Category II has a negative sign, with a statis-
tical signi ‘icance of 1) per cent.
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TABLE 5

RANKING OF BUSINESS CYCLE-QUIT ELASTICITIES*
BY PERSONNEL CATEGORY
(BASIC PAY MEASURE OF MILITARY COMPENSATION)

Personnel Category I Personnel Category 11 Personnel Cateqory III

1 EN (-2.125) MM (1.393) DT (1.212)
2 AB (-2.014) DT (1.123) AO (1.049)
3 PN (-1.863) EN (0.995) DS (0.954)
) AD (-1.854) PR (0.935) AG (0.942)
k 5 AQ (-1.759) A0 (0.889) MM (0.718)
6 BM (-1.616) AB (0.882) PR (0.712)
7 EM (-1.482) : GM (0.802) 0S (0.693)
8 ET (-1.430) ’ AT (0.772) DP (0.641)
9 RM (-1.396) EO (0.765) HT (0.603)
10 HT (-1.385) AG (0.742) AK (0.589)
11 AW (-1.378) AW (0.599) GM (0.578)
12 AM (-1.374) RM (0.523) AC (0.560)
13 SM (-1.346) AT (0.497)
14 MR (-1.319) AE (0.485)
‘, 15 BT (-1.102) RM (0.482)
16 AT (-0.823) EN (0.459)
17 PH (-0.790) SH (0.453)
18 M (0.440)
19 PN (0.377)
20 AD (0.351)
21 MR (0.328)

*Only those elasticities that are statistically significant at the 10 per cent
level or higher are listed.
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Navy personnel in Categories II and III indicate that an upturn (down-
turn) in the level of general economic conditions, as measured by a
rise (decline) in the manufacturing quit rate, results in a rise (de-
cline) in the quit rate of those Navy personnel.

For Personnel Category I, the business-cycle - quit elasticities
are only positive in three cases, all of which are in the b' measure,
i.e. where military compensation comprises RMC and reenlistment bonuses.
In the majority of cases, the elasticities are either not statistically
significant (at 10 per cent level or higher), or have a negative sign -
in 16 cases under the b measure (where only Basic Pay is included in
military compensation) and in 10 cases under the b' measure.

This suggests that for personnel with less than 42 months of ser-
vice, the quit rate is either unrelated to general economic conditions
or the relationship is opposite of that found for personnel in Cate-
gories II and III (those with 42-143 months of service).

Personnel in Category I are predominantly in their first term of
service. During period; of an upswing (downswing) in general economic
activity, with an increise (decrease) in employment opportunities in
the private sector, the supply of personnel for a Navy rating declines

(rises) for any given r:lative military-civilian compensation.

The decline (rise) in potential recruitment for a rating may coincide

with  tightening (easing) on releasing enlistees under certain separa-

tion codes of particular relevance to first term personne1.4 Thus

Qsee Table A-1 (Aprendix A) for 1ist of separation codes included
in the measurement of tne quit rate.
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while an upswing (downswing) in the business cycie increases (decreases)
the incentive for enlisted personnel to separate from the Navy as employ-
ment opportunities increase (decline) in the private sector, it could
coincide with an environmental change within the Navy that results in
more difficult (easier) separation.

On this interpretation, the insignificant statistical relationship
between general economic conditions and the quit rates for personnel in
Category I in some of the ratings is the result of these two opposing
effects cancelling each other--the business cycle effects are virtually
eliminated. For other ratings, the possible tightening (loosening) on
releasing personnel coincident with the decrease (increase) in the supply
of new recruits may lead to overcompensation for the effects of the
businesc cycle--hence the negative business-cycle - quit elasticities

for Personnel Category 7 in those ratings.

(iv) Basic Pay va. Reqi lar Military Compensation and Bonuses:
A Comparison of Bisiness Cycle - Quit Elasticities

A comparison of bu:iness-cycle elasticities under the two measures
of military compensatior is shown in Table 6.

For personnel in C: tegories II and III, business-cycle - quit elas-
ticities are generally | igher when military compensation is measured by
RMC and bonuses (b') thin when only Basic Pay is used (b). This is so
in 90.91 per cent of tht time for Personnel Category Il and 82.86 per

cent of the time for Peirsonnel Category III.
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TABLE 6

BASIC PAY VS. REGULAR MILITARY COMPENSATION (RMC) AND BONUSES:
A COMPARISON OF BUSINESS CYCLE-QUIT ELASTICITIES*

b' Higher Than b
No. of Cases Percentage

Personnel Category I 8 36.36
(Less than 42 months of service)

Personnel Category II 30 90.91
(42-48 months of service)

Personnel Category III 29 82.86
(49-143 months of service)

*Equivalent elasticities are included in the comparison only if at
least one of the coefficients b or b' is statistically significant
at the 1f per cent level or higher.

b = Busiress Cycle-Quit Elasticity (Military Compensation Measured
by Basic Pay)
b' = Busiress Cycle-Quit Elasticity (Military Compensation Measured

by RMC and Bonuses)
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This suggests that for Personnel in Cateco-ies Il and III, the quit

rate due to general economic conditions tends to be lower if a given
military compensation increase is in Basic Pay than if it is in the form
of Regular Military Compensation and reenlistment bonuses.

The differential effect (on the sensitiveness of the quit rate to
cyclical fluctuations in the economy) of these two forms of military
compensation may be explained in terms of their relative evaluation by
enlisted personnel. Reenlistment bonuses may be seen as a "one-shot"
increase in compensation over the period of reenlistment and increases
in Basic Pay as an increase in the present value of compensation over
the entire service horizon. However, definite conclusions can be drawn
only after detailed investigation of the differential impact of indivi-
dual components of mili .ary compensation on the quit rate, as indicated
above in the discussion of the comparison of relative-compensation elas-
ticities.

For Personnel in C.tegory I (in contrast with those in Categories
II and III), the business-cycle - quit elasticities are generally lower
when military compensation is measured by RMC than when only Basic Pay

is used, i.e. b' is lTow:r than b in 64.64 per cent of the cases.
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CONCLUSIONS

The major finding of the study is the sensitivity of voluntary separa-
tion to changes in military compensation in Navy ratings relative to earn-
ings in equivalent civilian occupations, The specific measures of this
responsiveness (i.e, relative-compensation elasticities) for enlisted per-
sonnel with different lengths of service in each of the 37 ratings indicate
the extent to which voluntary separations could be decreased through in-
creases in military compensation compared to earnings in equivalent civil-
ian occupational categories.

The study also provided measures of the effect on voluntary separation
from Navy ratings of fluctuations in general economic activity, i.,e, busi-
ness-cycle - auit elasti.cities.

The measurement of business-cycle effects separately from the effects
of changes in relative military-civilian compensation allows for flexibil-
ity of policies for dealing with these two specific sources of voluntary
separation from service in Navy ratings,

The use of two dif ‘erent :measures of military compensation (Basic Pay
vs, Regular Military Copensation and reenlistment bonuses) produced con.
sistent resilts with re:ard to the relationship between voluntary separa-

tion and military-civil an compensation on the one hand and voluntary

separation ind business cycle fluctuations on the other, Differences in
obtained ma jnitudes sugiest patterns of differential effects of these two
forms of military compeisation on the rate of voluntary separation, How-

ever, the complexities f the relationships involved caution against any
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definite conclusions in this regard pending further investigation parti-

cularly of the separate effects of individual components of military com-

; pensation,

d

41




APPENDIX A
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APPENDIX A

Table A-1 List of Separation Codes
Included in Quits

Table A-2 Navy Ratings and Equivalent
Standard Industrial Classifications

Table A-3 Analysis of Regression Equations
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TABLE A-1

LIST OF SEPARATION CODES INCLUDID IN QUITS*

RELEASE FROM ACTIVE SERVICE)

01 Expiration of Term of Service

02 Early Release - Insufficient Retainabil ty

03 Early Release - To Attend School

04 Early Release - Police Duty

05 Early Release - In the National Interes.
06 FEarly Release - Seasonal Employment

07 Early Release - To Teach

08 Early Release - Other

(1: MEDICAL DISQUALIFICATIONS)
10 Conditions Existing Prior to Service
12 Permanent Disability - Retired
13 Temporary Disability - Retired
16 Unqualified for Active Duty - Other
(2: _DEPENDENCY OR HARDSHIP)
22  Dependency or Hardship
(5: RETIREMENT (OTHER THAN MEDICAL))

50 Retirement (Other than Medical) - 20-30 Years of Service

51 Retirement (Other than Medical) - Over 30 Years of Service
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TABLE A-1
Continued

(6:  FAILURE TO MEET MINIMUM BEHAVIORAL OR PERFORMANCE CRITERIA)

-
"

60 Character or Behavior Disorder |
N 61 Motivational Problems q
75 AWOL, Desertion
82 Unsuitability (Reason Unknown)
84 Basic Training Attrition
86 Expeditions Discharge
(9: OTHER SEPARATIONS OR DISCHARGES) j
9?2 Sole Surviving Son
93 Marriage
94  Pregnancy
96 Conscientious Objector
97 Parenthood
98 Breach of Contract
99 Other
? ]
|
3
R _
*Interservice jeparation C des: Enlisted - M&L B-2, 20 July 1977
45
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TABLE A-2

NAVY RATINGS AND EQUIVALENT
STANDARD INDUSTRIAL CLASSIFICATIONS

SIC (Standard Industrial Classification)

Navy Rating Code Description
AB Aviation 16 Contract Constructions  Heavy
Boatswain's Construction
Mate
AC Aircontrolman 38 Manufacturing: Instruments and
Related Products
AD Aviation 372 Manufacturing: Transportation Equip-
Machinist's ment - Aircraft and Parts
Mate
AE Aviation 372 Manufacturing: Transportation Equip-
Electrician's ment - Aircraft and Parts
Mate
AG Aerographer's 36 Manufacturing: Electrical Equipment
Mate and Supplies
AK Aviation 52-59 Wholesale and Retail Trade: Retail
Storekeeper Trade (Building Materials and Farm
Equipment, Retail General Merchan-
dise, Food Stores, Automotive Dealers
and Service Stations, Apparel and
Accessory Stores, Furniture and Home
Furnishina Stores, Eating and Drinking
Places)
AM Aviation 372 Manufacturing: Transportation Equip-
Structural ment - Aircraft and Parts
Mechanic
AD Aviation 365 Manufacturing: Electrical Equipment
Or dnanceman and Supplies - Radio and TV Receiving
Equipment,
AQ Aviation 173 Contract Construction: Special Trade

F recontrol
Technician

Contractors - Electrical Work
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SIC (Standard Industrial Classification)

Navy Rating Code Description
AT Aviation 3694 Manufacturina: Electrical Equipment
Electronics and Supplies - Engine Electrical
Technician Equipment
AW Aviation 366 Manufacturing: Electrical Equip-
Antisubmarine ment and Supplies - Communication
Warfare Equipment
Technician
BM Boatswain's 42 Transportation and Public Utilities:
Mate Trucking and Warehousing
BT Boiler 49 Transportation and Public Utilities:
Technician Electrical, Gas and Sanitary Services
BU Builder 7 Contract Construction: Special Trade
Contractors
‘ DP Data 1573 Manufacturing: Machinery Except
? Processing Electrical - Electronic Computing
Technician Equipment
DS Data 161 Manufacturing: Electrical Equipment
Systems and Supplies - Electrical Test and
¢ Technician Distributing Equipment
DT Dental 306 Services: Medical and Other Health
Technician Services - Hospitals
EM Electrician's L78 Contract Construction: Special Trade
Mate - Electrical Work
EN Engineman 171 Manufacturing: Transport Equipment -
Motor Vehicles and Equipment
EN Equipment 6 Contract Construction: Heavy Construc-
Op 'rator tion
ET El:ctronics 694 Manufacturing: Electrical Equipment
Te :hnicin and Supplies - Engine Electrical
Equipment
FT Fi-e 1694 Manufacturing: Electrical Equipment
¢ Coitrol and Supplies - Engine Electrical
Te:hnician Equipment
47
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SIC (Standard Industrial Classification)

Navy Rating Code Description
GM Gunner's 3694 Manufacturing: Electrical Equipment
Mate and Sipplies - Encine Electrical
Equipnent
HM Hospital 806 Services: Medical and Other ilealth
Corpsman Services - Hospitils
HT Hull 171 Contrict Construciion: Special
Maintenance Trade - Plumbing, Heating, Air Con-
Technician ditior ing
IC Interior 3694 Manuficturing: Electrical Equipment
Communications and Supplies - Enaine Electrical
Electrician Equipnent
MM Machinist's 171 Contract Construction: Special
Mate Trade - Plumbing, Heating, Air
Conditioning
MR Machinery 354 Manufacturing: Machinery, Except
Repairman Electrical - Metal Working Machinery
0S Operations 38 Manufacturing: Instruments and
Specialist Related Products
PH Photographer 38 Manufacturing: Instruments and Re-
lated Products
PN Personnelman Finance, Insurance, and Real Estate
PR Aircrew Manufacturing
Survival
Equipmentman
QM Quartermaster 42 Transportation and Public Utilities:
Trucking and Warehousing
RM  Radioman 38 Manufacturing: Instruments and Re-

lated Products
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A

SIC (Standard Industrial Classification)

Navy Rating Code Description
SH Ship's 52-59 Wholesale and Retail Trade: Retail
Serviceman Trade (Building Materials and Farm

SK Storekeeper

SM  Signalman

Equipment, Retail General Merchan-
dise, Food Stores, Automotive Deal-
ers and Service Stations, Apparel and
Accessory Stores, Furniture and Home
Furnishing Stores, Eating and Drink-
ing Places)

50 Wholesale and Retail Trade: Whole-
sale Trade
42 Transportation and Public Utilities:

Trucking and Warehousing
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TABLE A -3

ANALYSIS OF REGRESSION EQUATIONS

For each of the 37 Navy ratinqs included in the study, the results of the

regression analysis are shown by Personnel Category I, II, III, and IV. For

each Personnel Category, the first row shows theresults when military compensa-

tion for the rating was measured by Basic Pay (HB) only. The second row shows

the results when Regular Military Pay (RMC) and bonuses (NR) are included.

Explanations

E hek Statisticallv significant at the 1% level
falad Statistically sianificant at the 5% level
* Statistically significnat at the 10% level
( ) Figures in parentheses below coefficients are t values
4 —g 2 !
R R corrected for degrees of freedom {

2
R below 0.200
S.E.E. Standard error of (stimate

D-¥ Durbin-Watson stat stic

o p value
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NOTE: The above analysis includes 296 regress.on equations. In 26 of
these (8.8%), estimations are based on p = 1. In these cases, the
effect of homoskedasticity in the residuals is to be considered:

If the untransformed error terms are Ui and the transformed

residuals € , where Uy = o,

F i-1 +e, for p < 1:

1

Upm = el teg = e loliy *oegg) e

Continuing to expand yields:

- o 2
Ui = & * peq g * oeg o
= L pr €
r=0 j-r
EWU) = = oTE(e) = 0
r=0 j-r

Which indicates that th: transformed residuals have a mean of zero.

)
EW) = B + oPE(eD) v S E(D) 4
i-1 i-2
05 = (1 - p2 + p4 + . .)) 03

The problem f het :roskedasticity in the residuals arises when

p =1 and tie number of terms is infim‘te.1 Fortunately, we have only

22 terms ar i examinatic 1 of the scatter diagrams of the residuals does

not indicate a heterosk :dasticity problem.

1See killiam C. Merrill and Karl A. Fox, Introduction to Economic
Statistics, Wiley, New York, 1970, pp. 413-414,
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