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FOREWORD

The research and development effort described in this report was in
support of the BUPERS Management Support Program (FAST Data Base) Project.
The overall objective of the FAST Data Base project is to provide the
necessary R&D, analysis, and data processing support required to trans-
form the computerized data bases used by the BUPERS Active Enlisted Plans
Branch (PERS-212) from length-of-service (LOS) based on Pay Entry Base Date
(PEBD) to LOS based on Total Active Federal Military Service (TAFMS). The
effort described herein supplements Navy Personnel Research and Develop-
ment Center Special Report 77-9, Techniques for Estimating Pay Entry Base
Date Enlisted Personnel Force Structures from Data Categorized by Total
Active Federal Military Service. Computer software supporting computation
of recommended estimation procedures has been presented to PERS-212 and
is undergoing implementation.

Acknowledgements are due to Mr, Norman Lonsdale and Dr. Kenneth Leland
for their valuable assistance during the data processing phases of this
study.

J. J. CLARKIN
Commanding Officer
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‘structurs rating inventorfes

SUMMARY

Problem

The payroll cost of enlisted personnel rating force structures whose
length of service (LOS) is defined in terms of Total Active Federal Military
Service (TAFMS) 1s not directly.calculable. This is due to the fact that
basic pay is related to LOS computed on the basis of Pay Entry Base Date
(PEBD), not TAFMS. To determine the cost of future enlisted inventories,
techniques previously were investigated to estimate the cost of ALNAV TAFMS
force structures. The best of these techniques, however, possess implementa-
tional difficulties when one attempts to estimate the payroll cost of indivi-
dual TAPMS rating inventories. Modifications are therefore necessary to

obtain an easily implemented technique for converting TAFMS rnting inventories

into corresponding PEBD force structures.

bjective

The purpose of this tesearch effort is to obtain and evaluate a nathe-
matical technique to estimate PEBD rating force structure inventoriea from .
TAPMS force attucture data.

-+

roach

Exponential snoothing techniques were utilized to obtain estimates of
TAPMS to PEBD rating inventory: conversion factors. The data bage studied
consisted of all TAPMS and PEBD rating inventories for the perfod FY 1971~
1976. -The obtained factors were then employed to estimate 30 June 1976 PEBD
rating inventories from the corresponding 30 June 1976 TAFMS. rating inven-
tories. In this way, estimates of 96 PEBD ‘rating inventories were obtained
and compared to the actual PEBD inventory of the corresponding rate code.

Results

1. Of the 96 ratings, 72 were estimated to within #$4,000 of actual
PEBD rating cost; and 70, to vithin t 3 perccnt of their nctual PEBD rating
cost. : ;

2. The average ab-olute difference between eati-nted and actual P!BD
rating cost was $3 087, or .23 percent of actual PERD ratins coct.

Conclggig!!

. A statistical technique based upon . exponeatial -noothin; providcl
uccurct. Ptln rntia; tnd ALlAV forcc -tructuro o-ti-nto-. ' .

m .fmuo-u ncun:m should be u.picyu to estimate PEBD force
1f a consistent procedure io
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INTRODUCTION

Problem

The cost of enlisted personnel rating force structures is not directly

calculable when length of service is measured by Total Active Federal Military
Service (TAFMS). Since the pay of enlisted personnel is determined by length

of service measured from Pay Entry Base Date (PEBD), techniques to estimate
PEBD force structures from data arranged by TAFMS are required. This mono-
graph discusses a procedure that estimates PEBD force structures from TAFMS
data.

Purpose

The purpose of this effort was to develop a procedure that accurately
estimates PEBD rating force structure data from corresponding TAFMS inven~
tories.

Background

In November 1974, the Department of Defense! directed all services to
compute LOS of enlisted personnel on the basis of TAFMS. Since the cost
of force structures computed in this manner is not directly calculable, it
was necessary to develop procedures that estimate PEBD force structures
from TAFMS data. Navy Personnel Research and Development Center Special
Report 77-92 presented an analysis of various ALNAV TAFMS/PEBD estimation
techniques. The best of these techniques present implementational diffi-
culties when one attempts to estimate rating inventories due to tlie rela-
tively low year-to-year variability of many individual force-structure
cells. In order to remedy this problem, additional estimation procedures
were investigated.

lDer'xartment of Defense. Enlisted personnel management planning and
reporting (DoD Instruction 1300.14). Washington, D. C.: 19 November 1974.

2Borack. J. I. Techniques for estimating pay entry base date enlisted
personnel force structures from data categorized by total active federal
military service (NPRDC Special Report 77-9). San Diego: Navy Personnel
Research and Development Center, May 1977.
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METHODOLODY

Research investigating procedures to convert ALNAV TAFMS force struc-
tures into PEBD indicated that methods that estimate cell-by-~cell conversion
factors followed by apportionment generally outperformed other techniques
in terms of their ability to accurately estimate total force structure cost
(see Footnote 1, Borack, 1977). These techniques have the following form:3

-

Pik = *3cTi

where

-

ij is the estimated value of PEBD force structure matrix cell j,k;

Tjk is the value of TAFMS force structure matrix cell j,k; and

~ ~

ajk is an estimated conversion factor, ajk > 0.

Techniques for determining o that provided accurate force structure

ik
cost estimates included (1) 6~year moving ratio estimation, and (2) utiliza-
tion of the prior~year conversion factor. Notationally, let (Ti—6 e

9 9

“15an2 o o Ryl
paygrade k and length of service j for the 6 years preceeding the year, i,
to be estimated. Similarly, let (Pi-6,j,k’ Pi-S,j,k’ A B ¢6 Pi—l,j,k)

represent PEBD force structure inventories of paygrade k and length of service
j for the 6 years preceeding the year, 1, to be estimated. A 6-year moving
ratio estimate of o k is formed by using the ratio

) represent TAFMS force structure inventories of

3
~ i-1 i-1

= p . T
%k 1*21_6 1*,J,k’i*§i_6 1%,4,k

A prior-year conversion factor estimate is formed by using the ratio

~

Oyt = Finiiggnk’ Taaigy ok

3Throughout this discussion, subscripts j and k represent LOS ([0-1]
years < j < [30+] years) and paygrade ({El] < k < [E9]), respectively.

For notational simplicity, j = [0,1]) = 1, § = [1,2] = 2, . . ., J = [30+]
=3l k= [El] =1, k= [E2] =2, . . ., k = [E9] = 9.
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In general, technique (2) provided somewhat more accurate ALNAV cost
estimates than technique (1). Utilizing this result in conjunction with the

desire to avoid total reliance upon previous year data, the estimation pro-
cedure

It S S
i = T (3

(s) (s)
was followed, where Pi*,j,k and Ti*,j,k represent the exponentially smoothed

£ -
results of the 6-year sequences (P1—6,j,k’ Pi—S,j,k’ o ollo Pi—l,j,k) and

45
(T1-6,j,k’ Ti-S,j,k’ o o ap Ti—l,j,k respectively. A smoothing factor

of .5 was used in order to provide major, but not total, reliance upon data
from the previous year.

When Tii)j k= 0, it is not possible to calculate ajk using procedure (3).
2J>

In these cases, P is estimated using the formula,

jk

- 1*;1-1 1*31-1 6

P, = P / P .

L PR IE ST LL PP RP L) S N 4)

This is essentially a 6~year moving ratio estimate of the percentage of
individuals in paygrade k who have PEBD length of service j.

Utilizing the aforementioned estimation procedure, it is possible that
the total number of individuals estimated to be in PEBD paygrade k will not
be equal to the corresponding TAFMS paygrade inventory.

45 (S) o
B g~ 25t + .25P + .125P + .0625P

*T1-1,3,k i-2,j,k i-3,j,k i~4,j,k

+ .03125P + .03125P

i‘s,j’k 1-6’j’k.

SFor discussions of exponential smoothing, see the following by
Brown, R. G.: Smoothing, forecasting, and prediction of discrete time
series. Englewood Cliffs: NJ: Prentice Hall, 1963, and Statistical
forecasting for inventory control. New York: McGraw-Hill, 1959,

5 ih=i-] .
IfT, =0. r P =0,, P,, =0,
- e iy R T g
4




Notationally, let T-k represent the total number of individuals in TAFMS
paygrade k. Also let

Py = 'E P (5)

represent the sum of all individual cell PEBD estimates for paygrade k, and
let P_k = the actual total number of individuals in PEBD paygrade k. Since

P_k must be equal to T-k’ the difference, T_k - P-k’ is apportioned to indivi-
dual cells through the formula

(T ~ B /R, ) x By (6)
It can then easily be seen that the apportioned values of ij, Pgﬁ) have the
property that
AR
Z P -k P-k * (7)

A FORTRAN computer program subroutine, ESPEBD, has been written which
estimates PEBD rating inventories from TAFMS data in accordance with the
above methodology. ESPEBD documentation is presented in the appendix.
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RESULTS

To assess the accuracy of the aforementioned estimation procedure, the
6-year TAFMS and PEBD rating inventories for FY 1971-1976 were used to
obtain conversion factors for 30 June 1976.

Table 1 presents the estimated and actual monthly payroll cost for each
rating as of 30 June 1976, The payroll table utilized in these calculations
is presented in Table 2.

Figure 1 presents frequency distributions of estimated and actual monthly
payroll costs of ratings. As shown, these distributions are identical; most
ratings have monthly costs of less than $1,600,000.

Figure 2 represents the frequency distribution of cost errors; that is,
the difference between estimated and actual rating cost. The distribution
is symmetric, indicating no discernable bias in terms of systematic rating
cost overestimates or underestimates. Additionally, most errors were of
a magnitude less than $4,000. Figure 3, which illustrates the percentage
frequency distribution of cost errors, shows that most estimates fell within
*.3 percent of the actual rating cost.

Table 3 provides a statistical summary of the TAFMS/PEBD conversion
procedure for ratings. As shown, the average rate code was estimated with
absolute cost error of approximately $3,087, or .23 percent. Finally, Table
4 presents the results of applying the conversion methodology to ALNAV data
for FY 1972-1977. 1In no year were estimates in error by more than approxi-
mately $435,000, with observed errors less than $200,000 in 5 of the 6 years
studied. Percentage errors were never observed to be greater than approxi-
mately .16 percent, and were less than .10 percent in 5 of the observed years.
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o2 " b "
.20 "
. m
_ - - 4 i $
¢ [ . ] A
FREQUENCY

Frequency distributions of estimated and actual monthly payroll
cost of ratings-~30 June 1976. (The maximum estimated and actual
rate code costs were $24,741,626 and $24,741,970, respectively.)
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Figure 2. Frequency distribution of differences between
estimated and actual monthly cost of ratings--

30 June 1976.
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Figure 3.

Frequency distribution of percentage
error of estimate of monthly cost of
ratings--30 June 1976,
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CONCLUSIONS

Utilization of exponential smoothing provided accurate estimates of PEBD
rating force structures from corresponding TAFMS data for fiscal year 1977.
If similar patterns prevail in the future, this technique should be of sig-

nificant value when estimating the personnel costs of TAFMS force structure
data.

RECOMMENDATION

The technique discussed in this report should be implemented to obtain
cost estimates of TAFMS rating force structure data. If a consistent procedure
is desired, this technique may also be utilized when estimating the cost of
TAFMS ALNAV force structures.
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ESPEBD DOCUMENTATION

ESPEBD is a FORTRAN subroutine that estimates Pay Entry Base Date (PEBD)
Force Structures from corresponding year Total Active Federal Military Service
(TAFMS) Force Structures. ESPEBD is invoked by the statement:

CALL

ESPEBD (IRC, TAFMS, PEBD, IPRINT, IRETRN)

1

Input parameters are:

IRC:

An integer variable representing the rate code to be processed.

TAFMS: A 2-dimensional floating point array consisting of 32 rows and

10 columns. The array should be input as below:

Los

PG

1 2 3 4 5 6 7 8 9 10
(E-1) | (E-2) | (E-3) | (E-4) | (E-5) | (E-6) | (E-7) | (E-8) ! (E-9){(ROW TOTAL)

Ny B W N

30 29-30 YRS
31 30+ YRS

32 COLUMN
TOTAL

0-1
1-2
2-3
3-4
4=5
5-6
6-7

YRS

YRS

YRS

YRS

YRS

YRS

YRS

X . L‘ﬂi-"



TAFMS (J,K) represents the TAFMS inventory for rate code IRC of individuals
with length of service J and paygrade K for J < 31; K < 9. For K = 10, TAFMS
(J,K) must be the J row total, and for J = 32 TAFMS (J,K) must be the K pay-
grade total. TAFMS (32,10) must be the inventory grand total. This array
should be dimensioned as (32,10).

IPRINT: An integer variable. If IPRINT = 1, rate code, TAFMS
inventory will be output on printer. If IPRINT = O,
printing of output will be omitted.

Output parameters are:

PEBD: A 2-dimensional floating point array representing the
estimated PEBD force structure of rating IRC.
Dimensionality must be (32,10). Description is analogous
to that of TAFMS.

IRETRN: An integer variable detoting type of exit from subroutine
ESPEBD. If IRETRN = 0, exit was normal. If IREIRN =1,
exit was abnormal and error message 1s sent to printer.

Some additional notes follow:

1. Format of TAFMS/PEBD Conversion Factor Tape is

(13, Bl W, 9Tk, ' X, | 12)
4 4 4 4 4
04k 6 RATE  CONVERSION LENGTH
CODE  FACTORS* OF
FOR PAY- SERVICE
GRADES E-1
TO E-9

(s) (s)
* -
A factor of -1 indicates the Pi*,j,k/Ti*,j,k is infinite and therefore

the colum percentage estimate of P,, 1s to be computed.

jk
2, Format of Column Percentage Estimate Tape 1s

(13, 11, 14, 9F7.4, X, 12)

4 4 4 4 4
045 6 RATE COLUMN LENGTH
CODE PERCENTAGE OF
FOR PAY- SERVICE
GRADES E-1
TO E-9

3. Input Tapes are to be revised annually so that factors will be based
on most recent data,




4. Job Control Language Considerations

The conversion factor tape is read as FORTRAN logical unit 2.
There are 31 records per rate code on this tape.

The column percents tape is read as FORTRAN logical unit 3. There
are 31 records per rate code on this tape.

The subroutine also uses FORTRAN logical units 8 and 9. These
should be allocated to a direct-access device as temporary data sets. The
record length and blocksize are both 1116 characters. Space should be allocated
for 150 records.

The program which calls ESPEBD must contain a FORTRAN DEFINE FILE
statement similar to the following:

DEFINE FILE 8(150,279,U,IFILE8), 9(150,279,U,IFILE9)

FORTRAN logical unit 6 is used as the output printer.




FLOW CHART FOR ESPEBD

TAFMS.
il TAFMS/PEBD
FORCE
STRUCTURE, CONVERSION

FACTORS
USER-SUPPLIED

RATE CODE.
IBENTIFIER/

PEBD
COLUMN
PERCENTAGE
DISTRIBUTIONS

ESPEBD
SUBROUTINE

YES -

CONVERSION NO
FACTOR
-1
COMPUTE COMPUTE
USUAL COLUMN PERCENTAGE
CONVERSION FACTOR PEBD
PEBD ESTIMATE ESTIMATE
APPORTION
ESTIMATE
oUTPUT
ESTIMATED
PEBD ARRAY




DISTRIBUTION LIST

Chief of Naval Operations (OP-987H), (0P-964D)

Chief of Naval Personnel (Pers-2), (Pers-10c)

Chief of Naval Research (Code 450) (4)

Chief of Naval Education and Training (N-5), (005)

Chief of Information (0I-2252)

Director of Navy Laboratories

Commandant of the Marine Corps (Code MPI-20)

Personnel Research Division, Air Force Human Resources Laboratory (AFSC),
Brooks Air Force Base

Occupational and Manpower Research Division, Air Force Human Resources
Laboratory (AFSC), Brooks Air Force Base

Technical Library, Air Force Human Resources Laboratory (AFSC),
Brooks Air Force Base

Technical Training Division, Air Force Human Resources Laboratory,
Lowry Air Force Base i

Flying Training Division, Air Force Human Resources Laboratory,
Williams Air Force Base

Advanced Systems Division, Air Force Human Resources Laboratory,
Wright-Patterson Air Force Base

Program Manager, Life Sciences Directorate, Air Force Office of Scientific
Research (AFSC)

Army Research Institute for the Behavioral and Social Sciences

Coast Guard Headquarters (G-P-1/62)

Military Assistant for Training and Personnel Technology, ODDR&E, OAD
(E&LS)

Director for Acquisition Planning, OASD (I&L)
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Table A-1

Total TAFMS ALNAV Enlisted Persounel Inventory

Years Paygrade
of
Service E-1 E-2 E-3 E-4 E-5 E-6 E-7 E-R E-9 Total
Fiscal Year 1946
0- 1 2151%.0 §7027.C 2870, 1887.0 50.0 11.9 8.0 2.0 <0 111778.C
1- 2 1222.7 19588.0 560N2.7 16297.2 3€5.0 7.0 2.0 -0 «0  102889.0
e 9 57642 3817.7 3geee.n 32733.0 N 260.C 25.0 7.0 3.0 .0 72382.0
o b 288,72 1529.0 19578, 12708 .0 151€5.0 91.9 22.0 3.0 .0 €4750.9
bo G 59,7 13¢.9 8763,n 2836 .0 8598.0 £52,0 25.0 3.0 1.0 22167.0
s- 6 23,2 2.0 2008, §213.0 2220.¢ 1976.0 30.C 3.0 .0 19€51.0
Hls 9 1C.0 A T.o 1162.0 2 963,0 9268,0 3892,¢C 87,0 3.0 1.0 188750
9510 7.2 10,0 §26.0 2922.0 8523.0 €a1F.0 118.0 7.0 .0 17e38.0
8- 9 5.C 12.0 rec.C 2021.0 6350.0 5750.0 337.0 4.0 1.0 1v8ne,0
9 - 10 5.° 19.9 ath.n 272540 7038, €773.0 971.0 3.6 1.0 17858,
10 - 11 5.2 19.2 "9.” 2095.9 §208.0 7946,0 1516.0 3.0 2.0 172€9.0
1 - 12 1. 2os 1€2,7 1901 .7 3039.C “18F.0 1207.0 16.0 .0 9566.0
12 - 13 s.r 7eC 196.0 783.0 27¢9.0C ¥129.2 1726.0 9.0 2.0 9€21.0
13 - 14 2.0 8.0 163.7 £97,9 29°3.0 sa3e.0 3370.0 198.0 5.0 12805.0
14 - 15 -9 2.2 82,9 282.0 1871.0 3038.0 2389.0 272.9 25.0 7528.0
15 - 16 o0 1.2 Te, 205,12 ™0 1857,C 1823.0 198.0 28.0 v895,0
16 - 17 2 2.8 5.7 27F.,0 1336,0 3661.0 3276.C 59C.9 112.0 9208.0
17 - 18 o 8. an.” 8€3.7 2029.¢ 5737.0 5951.0 1285.9 2090.0 15502,2
18 - 19 1.0 gl 5% 299,20 1086, ¥C37.9 3577.0 972.9 263.0 9200.0
19 - 20 5.0 VN 126,2 888.0 2078.0 s118.0 a23.0 1230.9 322.0 1321€.0
20 - 21 .C 2.C 17,7 181.0 527.C 1252.0 2818.0 §62.0 251.0 5290.0
21 - 22 1.2 .0 12.2 101.2 253.C ®n0.0 1601.8 €25.9 213.¢ 3£23.0
22 - 23 . .0 o 31.9 141.0 €31.9 1I872.0 €30.0 326.0 313€.0
23 - 24 ol of [ 18,0 129.9 2%e.9 76040 036.0 313.0 1895.0
2% - 25 .0 of 1.0 e, 29.0 114,90 515.0 017.0 362.0 18708
25 - 26 .0 o -2 2.0 .0 ¥5.0 203.0 179.0 128.0 £56.9
26 - 27 o .90 5f .0 .0 2C.0 66.0 51.0 55.0 195.0
27 - 28 o . o .0 1.C 11.0 $9.0 23.0 50.0 168,
28 - 29 o o@ .0 - 1.0 11.0 82,9 02,9 v5.0 181.2
2y - 30 & o .0 1.0 1.0 10.0 5840 39.0 33.0 182.0
30+ .7 . 2.2 2.0 26.0 3.0 17.0 18.0 18,0 20,0
Total 2Tcla,C £N 07,0 1587482,n 1156783, 93719.0 T018S.0 U T892.0 1871.9 27A80.0 $91863.0
- e Sl E
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Table A-2 (Continued)

Years Paygrade
of
Service E-1 E-2 B-3 E-4 E-5 E-6 E-7 E-8 E~9 Total
Fiscal Year 1967
0- 1 28830.0 87655.0 88 126,7 $819.9 876.0 20,0 22.0 .0 .0 166938.0
W2 1818.9 2n247,0 €5678,7 29295.9 a1€.0 29.0 12.9 1.0 1.0 100429.0
5l ) e, 3882,.0 T1986,0 raag a 5398.C 2.0 29.0 2.0 .0 21832.C
Sio ~ga.C 1452.3 jsene.n 71263.7 1360 2.0 78,0 36.0 £.0 2.¢ €2410.0
4- 5 89,2 267,9 385¢,9 12211.0 11705.0 t59,0 50.0 8.0 1.0 28746.0
S- 6 35,7 90.0 217¢.9 5608 .0 ©798.0 2111.0 $3.0 2.0 2.0 19581.0
61— 7 15.9 31,0 1072.0 3723.0 25a9,0 €05, 5 72.0 3.0 3.0 18231.0
7- 8 7.2 25.0 719.9 2059,0 8592.0 5463.0 186.C 7.0 3.0 17462.0
8- 9 5.0 12.0 tap,n 1720.0 7620 1277.0 568.0 11.0 1.0 17€17.9
9 .10 5.7 12.0 198,90 1183.0 53aa.C €623.0 965.9 2.9 5.0 18388,0
10 - 11 5.2 12.0 2110 1660, $7€9.0 7266.0 1563.0 8.0 2.0 1633%.C
11 - 12 2.7 €0 171.7 18157 53m7,0 7721.0 2286.9 28.0 2.0 17015.0
12 - 13 1.0 8,0 va,0 £31.7 2677.C NN 1898 .0 78.0 1.0 10058.0
13- 14 2.9 €0 £6.0 4380 217°.C 8067.0 2090.0 169.0 3.2 9014 .0
14 - 15 1.0 2.0 7€.7 are,0 2108.C SCSE,0 32660 333.0 23.0 11385.0
15 - 16 .0 1.0 ac.n 218.0 994,0 2a39.0 2711.0 «03.0 5740 7361.0
16 - 17 1.9 o 38.9 1887 $99.0 163%.0 1579.0 295.0 32.0 *318.0
17 - 18 .0 1.9 V6O 1870 828.0 2€57.9 3177.0 708.0 183.0 7783.0
ig g ;3 2.7 1.9 8.0 371,70 16€8.0 €130.0 6399.0 1520.0 365.0 15802.0
% 1 1.0 .0 28,9 1o1.0 T82.C 2221.0 3207.0 982.0 295.0 7750.0
5 - 2 1.0 2.0 8.0 237.9 ° 765.C 1°80.0 2579.0 839.0 285.0 €686.0
e 53 o9 12.9 78.9 305.0 2%s.0 1673.0 €11.0 201.0 3702.0
TR 2 o .0 5.0 60.9 1€5.0 €8 9.0 1271.C 053,92 196.0 27C5.0
5 = %5 . o8 .. 18,0 171.0 817.0 1258.9 561.0 295.0 2€51.0
.. 2 e 3 2.9 11.0 ., C 209.0 €68.0 a16.2 298,0 1688.0
A R B .2 £ 21.0 128.0 $C2.0 395.0 368,0 1802.0
o w190 .0 it . 1.6 6.0 80,0 215.0 159.0 137.0 558.0
.0 . o ) 3.0 20.0 59,0 41,9 47.0 170.0
28 - 29 o8 ] g .0 1.C 10.0 59,3 26.0 87,0 163.0
29 - 30 e o0 . . 2.0 .9 «3.0 37.0 08,0 138.0
30+ .0 G 1.0 1.9 .0 8.0 38,0 21.¢ 19.0 29,0
Total 27ve, 0 113697.0  177601.0  129820.0 9733%.0 73891.0 % 8612.0 8139.0 2908.0 €62056.C
L W INREY: - 8 | —



Table A-1 (Continued)

-

Years Paygrade
of
Service E=2 E-3 E~4 E-5 E-6 E-7 E-8 E-9 Total
Fiecal Year 1968
0- 1 “SE1R " 52598.7 8932.0 681.2 Q3.0 1C.0 1.9 .0 133920.0
1- 2 19154,0  100585.0 77180 2€29.9 wa,p 21.0 .2 .0  16CS3€,.0
2- 3 8€11.0 neg7. 16577, 798t,¢ «7.0 2%.7 3.8 1.9 e11°8,0
3- 4 1750,0 17878.0 37218.0 15898.C 119,90 31.0 1.0 1.0 62479,0
4- 35 158,7 198€,.° sca9 .0 9887.C atg,0 36.0 5.0 3.0 18116.0
5- 6 85,0 1358.7 856%,0 10498.C 267F.C 46.0 7.9 .0 19259.0
6- 7 57.0 1302.n 2984 .0 9125.C 4123.0 58,9 8." 2.0 17826.2
= 5,0 681,0 1870.° 8319,0 ca28/,9 117.9 3.0 1.C 1€517.0
8- 9 2598 7,7 133R," 6§735.C £eRELD 615.C 5.0 1.0 15035.9
9 - 10 e5E) Mg,n 305.7 5525,C 7558,0 1253.9 9.6 3.0 15879.30
10 - 11 €, 1%8,.0 562.N 3901.0 €257.C 1706 .0 11.0 8.C 12673,9
11 - 12 5.2 155.9 eps.0 §792.C 7569, 0 24340 96,9 1.0 15958.0
12 - 13 9.0 118,02 7177.C s191.0 7828.0 2981.C 267.0 3.0 16159.0
13 - 14 1.2 52.9 363.7 1902.0 4290.2 2143.0 237.0 6.0 9083,C
14 - 15 2.2 g1, 263.7 1719.2 8787, 9 2557.0 371.0 27.0 9027.C
15 - 16 o2 L1 202.° 16°1.0 3.0 3523,7 €53.0 ®"1.0 1103.0
16 - 17 o 11,7 1880 72°.C 2869, 0 2692.0 €35.5 126.C 6026,7
17 - 18 +0 ro.e 102.7 %280 18°0.0 1612.0 «29.0 97.0 4226.0
18 - 19 . 82.0 150.7 6. G 270,29 358049 92€ .0 291.0 8826.0
19 - 20 . 7.7 291.0 102n.0 3€56.0 Sis8.0 1399.C +82.0 11935,0
20 - 21 1.0 7.0 $3.0 230.C 77¢,0 1722.° 618.2 282.0 3698,0
21 - 22 o) 1758 108, 367.0 1201,0 1728.7 €%2,9 798.2 81e3,2
22 - 23 1.7 %0 3. 18,0 «50.C 10€5.7 872.3 2380 2e15.0
23 - 24 .0 1.9 3155 197.C 337.0 872.0 322.0 198.0 1850.,C
26 - 25 ] 2.0 10.0 63.C 74€,3 925.C +30.0 308.0 1924,0
25 - 26 .0 1.7 £.0 we,o 112,0 518,70 349,9 311.0 135e.0
26 - 27 0 1.7 325! 13.¢ 25,0 366.7 201,20 300.0 1508,2
27 - 28 a2 o o 2:8 2%.0 160.7 118,70 190.0 «C€,C
28 - 29 o 1.0 1.0 5.t 18.C 53.0 33.0 w.C 151.C
29 - 30 ) o 1.6 7.0 16.0 S1.0 39.C 2.0 188.C
30+ o3 1.7 3.8 16.0 14,0 38,0 16.7 28.C 10€¢ .0
Total #7110,C  ICCAOTEL,T 130638,7 109210.0 75461.0 3180902.0 s287.9 3271.C  6€63779.0
* " - - . J
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Table A-1 (Continued)
Years Paygrade
of
Service E-1 E-2 E-3 E-4 E-5 E-6 E-7 E-8 E-9 Total
Flscal Year 1969
0- 1 264C34,0 cE23e,0 8g7e1," 3380.0 1€68.0 167.3 52.0 2.0 .0 18331€.0
=2 23 11627.2 gvaye,n a3eTe.n TR 159.0 33.C 1.0 .0 128833.0
2- 3 259,12 771,90 6e1.0 ca377,0 271886.0 136.0 74.0 7.0 1.0 126782.0
3- 4 526.0 1687.0 131€8,7 21006,0 19829.0 213.0 73.C 5.0 3.0 $8736.0
Bo G 78.7 170.C 2771.0 §2772.0 11129.0 18482.0 75.0 2.0 3.0 195%8.0
5- 6 3R.C 61.3 879,7 2319,0 3S3£.C 3€33.0 56.0 11.0 3.0 155380
6- 7 28,2 .0 ena,n 1792.0 8551.0 cRef,D 72.9 5.0 2.0 16984.0
7- 8 10.7 28.9 ZTa,0 1c08 .= 6732.0 €91s.0 103.9 5.0 1.0 15769.0
8- 9 0 12,0 273.° 218" 5306.0 7331.9 §86.0 6.0 3.0 18467.0
9 - 10 11.0 11.9 2n0,° €72.0 4018.C 7902.0 1886.C 11.0 2.0 18275.0
10 - 11 3.0 7.9 ag,9 361.0 30%4.0 7761.0 2371.0 23.0 5.0 13655.0
1 - 12 2.0 €.0 aa,n 283.0 2825.0 €272.0 2852.0 85,0 8.0 11938.0
12 - 13 Y.~ .0 7.0 vey1.0 3127.0 7658.0 3692 .C 204.0 1.0 15336.0
13 - 14 o 2.0 62.7 spe.0 2865.0 1488.0 4800.C %13.0 13.0 15687.0
14 - 15 1.9 1.0 2.~ 212.C 1317.C 1a1c.0 2911.8 388.0 2.0 8755.0
15 - 16 o .z -, 150." 1152.C 62.0 31882 525.0 78,0 17%6.0
16 - 17 1.0 ) 2q,n 178.7 1183,C 8019,9 8235.0 87840 157.0 10€31.9
17 - 18 5% 1.0 1e.7 162.7 58240 231€.0 2682.0 P29.0 212.0 6€02.0
18 - 19 .2 2.9 72.2 7.0 302.C 1328.0 1637.0 $39.0 151.0 %095.0
19 - 20 on 1.0 25,7 99.7 815.0 1592.0 2677.0 961.0 386.0 6087.0
0 - 21 o 7.3 ..n 51.9 27%.0 1108.0 2690.C 1035.0 826.C 5389.0
2 - 22 o 1.2 Fo ) €. 11C.0 333.0 1100.9 s70 .0 265.0 2370.0
22 -3 .. .9 .. N 173.C ceg.0 1190.2 a71.0 287.0 2759.0
23 - 2 ‘e 1.7 A 17.0 e7.C 26%.0 696.0 825.0 226.G 1726.C
2 - 25 on .0 . 18.7 €8.0 197.9 648.C 331.0 198.0 1822.0
25 - 26 o .0 Z.0 v.0 18,0 1593 691.0 %15.0 323.0 1635.0
' 26 - 27 .0 G N 8,0 27,0 3.0 340.C 279.2 272.0 1028 .0
27 - 28 n . 1.2 3.0 12.0 £6.0 262.C 230.3 270.0 888, C
8 - 29 Tn .0 - 2.7 3.C 18,0 121.¢ 111.0 21.0 387.0
29 - 30 o . X, 2.0 2.0 1.0 83,0 32.9 3%.0 131.C
i 3o+ . ol 1.0 258 11.0 19.0 33.C 23.9 27.0 11€.9
] Tocal 27 ~9€.0 23%99,0 166M€9.2  18598#.0 115665.0 2229%.0 & 108S.0 t572.0 3832.0 6735%°.0
- e - — = -
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Table A=1 (Continued)
Years Paygrade
of
Service E-1 E-2 -3 E=4 £-5 E~6 -7 2-8 E-9 Total
Fiscal Year 1970
Ge & 27902," 7e119,0 ac2rs,n ajje.r 1836.C 96.0 7.0 .0 .0 162111.0
1-2 75,2 15817.° £ago],” 35852,7 3692.0 15€.0 20.7 1.0 .0 123570.0
2-3 331%.0 2u28 0 21777, 4726640 239%¢€.C 1€3.0 28.0 .0 .G 8926¢3.C
2- g 32,3 1317.0 13152.9 806070 .2800.5 ¢30,0 48.0 5.0 G ea;s;.g
b .0 265640 a864.0 9536.0 1739.0 $5.0 3.0 1.0 18782,

5- 6 lz;.g lgg.a 1§7§.c 2~g-.ﬂ g07a.C 3973,0 56.0 2.0 2.0 15768.0
o B 21.0 T€.0 %56.% 1299.0 €139.0 €3.2.0 58,9 10.0 3.0 13268.0
7- 8 18.7 1.0 Typ.n 1176, 51€5.C 7051.0 1C9.0 8.0 3.0 14808.0
8- 9 7.7 9.0 2€9,0 1791.°0 “SER,0 73,2 TL] 6.0 1.0 13738.C
9 - 10 ..c 18,7 178.7 £T1,.” 3469,0 78380 1201.2 12.0 .C 12932.0
10 - 11 (. .0 78,n 81f.0 2532.0 7208, 0 2171.0 22.0 2.0 12733.0
i1 - 12 2.0 1.0 37.7 281.0 2012.0 7399,0 3157.C 99,0 3.0 12951.0
12 - 13 1.0 .0 28,0 17€.0 16F5.C £003.0 3891.0 215.0 6.0 115%2,0
13 - 14 1.7 1.0 €3.0 83,0 2337.6 72€2.G 78,0 “S8 .0 18.0 18273,2
16 - 15 1.0 .7 uz.n 298 .0 2076.0 coce,0 5128.0 €87.0 68.0 15265.0
15 - 16 285 . 2T.n 162." i,z rege, 0 5203.9 £61.0 59,0 8695,C
16 - 17 42 of) 7.0 128,0 sce, 1270.C 3807.0 758.C 158,0 3€00,3
17 - 18 .0 o 21.2 130.90 gan,C 3589,0 4820.0 1181.0 277.0 10876.0
18 - 19 1.0 .0 18,7 79,0 437.0 1799,0 2755.C 1083.C 311.0 €439.0
19 - 20 o o 18.n e, 0/ 238.¢ $52.0 1300.7 a77.0 186,0 3123.0
20 - 21 o2 o) 2.7 33,2 129.9 552.3 1837.0 768 .0 310.0 3227.0
21 - 22 .0 ) 2.9 137 125.2 562,90 1538.0 809.0 393.0 Seun,C
22 - 23 .2 .0 . 1€.0 &7.p 247.0 672.0 €13.0 783.0 1€86.0
23 - 24 o5 .0 1.0 2.2 193.0 3920.0 906 .0 a28,0 267.0 2127.0
24 - 25 e .0 .0 7.0 £9.0 12,0 526.0 372.0 235.0 1387.0C
25 - 26 .0 on . vr o1.2 139.0 505.0 301.0 199.0 1187.0
26 - 27 o% .0 = 8.0 33.C 118,0 512.0 351.0 299,0 1313.0
27 - 28 ." .0 50 2.0 20,0 72.6 28n.,0 256.0 2€9,0 257,23
28 - 29 o) .0 1." 5] 12,6 56,0 217.0 209.0 255.0 753.C
29 - 30 ] 25 o8 2.7 3.0 18.0 27.0 100.0 89.0 335.0

30+ " ia 129 e 5.0 27.0 38.0 18.9 26.0 115.0
Total v0¢627," cvg08.0  18I87E.7  152031.7  171831.0 *8189,0 +2803.0 9861.0 3665.0  688109.0
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Table A-1 (Continued)

Years Paygrade
of
Service E-1 E=-2 E-3 E-4 E~S E-6 E-7 E-8 E-9 Total
Fiscal Year 1971
Do 5 1€08e, 7 30200 78467 s3a2,.n 3me.0 $8.0 5.0 1.C .0 1101€s.C
1- 2 172¢,7 ~9516.0 go 170, n 54028 7 2R21,0 111.0 9.0 .0 1.0 139097,C
2 65,0 196842 20870, 85730.0 201¢2.0 124.0 13.9 1.0 .0 90142.0
3- 4 142.2 237.0 11237.7 255152 2700 7.8 31,0 18.0 1.0 .0 65152.0
4- 5 77.0 121.2 1924, 31880.7 10238.0 1720.0 31.0 8.0 1.0 17589.9
5- 6 15,0 62.0 1%72." 2€03.0 7691.0 3138.0 36.0 1.0 1.0 15139.0
6- 17 18,0 74,0 679,70 1827,C 5827,0 4733.0 43.0 6.0 3.0 12756.0
7- 8 ORG 18.C ?277.7 785.0 %834,0 €€26.0 65.0 e.0 5.0 11128.0
8- 9 5.2 c.n 1c4," 757.0 “364.C €807.0 257.0 7.0 2.0 12399.0
9 - 10 Bo3 1.2 176," 77, 3183€,0 E7u0.0 817.0 3.0 2.0 11°25.0
10 - 11 2.C T.C £7.7 .27.0 2578,C €r22.0 1867.2 13.0 1.0 11306.C
1 - 12 - o0 c8," 288.0 2070.0 1106.0 2682.0 65.0 3.0 12003.C
12 - 13 . r 5.0 ?8.7 164.0 1592.0 €051.2 3855.0 283.0 €.C 12385.0
13 - 14 1.2 .0 0.2 119.9 1307.C $5622.0 365540 366 .0 12.0 11105.C
14 - 15 oS 7.0 12,7 288.,1 1926.C €age,g §710.2 £17.0 53.0 18649.0
15 - 16 2.7 1.2 L 297.0 1784, €Cut.0 $362.0 eqg,0 116.0 18827.90
16 - 17 <3 o) T2 120.7 a3t 9 LELT] 388,20 €60,0 106.0 8391.0
17 - 18 o o 0,0 a3.n 721.0 078, 0 3454.0 238.2 210.C as6e.0
18 - i9 56 o] 18,7 11€.7 1.0 3277.0 %360.0 1313.3 360.0 10191.9
19 - 20 1.C .2 e.n 82.2 27e,C 110°.0 2084 .0 £897.0 r18.0 “€an,0
20 - 21 o N 2.0 () 72.5 270.2 §07.2 292.° 182.0 1397.0
21 - 22 0% .0 1.7 e, .“7.C 276.0 785.0 569,2 253.0 1029.0
22 - 23 oF o3 22 °.n €4, 0 7e0.0 3.0 cap,” 16,0 2150.0
S ol ] LoD g.0 Tr.c 182.C 420.0 328.0 205.0 113s.0
24 - 25 .- o7 2oR 11.2 $5.J 257.C 662.7 383,0 234.0 1%64.0
e el o9 .0 o8 3.7 12.0 134.0 382.0 327.0 212.0 1090.0
26 - 27 o2 is o 7 o 18,¢ 194.0 323.0 228.0 152.0 628.0
27 - 28 s -6 of w0 22.¢ ec.0 338.0 276.2 289.0 *v€.0
8- 29 . .0 5% 3.3 21.C $9.0 203.9 225.0 236.0 7.0
9 - 30 5 0% 1.7 2.0 17.0 52.0 18,0 175.0 196.0 620.0
30+ 32 o) g™ 1.0 9.0 29.0 81.C 29.0 36.0 186.2
Total 17738, 0 75C63,0  18338%.7  138361.% 100387.0 $1%507.9 « 0555.0 9111.0 3829.C  605898.0
L " L] | —
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Table A-1 (Gontinued)

Yeara Paygrade
of
Service E-1 E-2 E-3 E~4 E-5 E~6 E-7 E-8 E-9 Total
Fiscal Year 1972
or— 1! 11852, 10767 .2 TeC2E." €713.7 121.C 31.0 s.2 ) .0 90813.C
1- 2 723,7 15421.C T2137,n 26229.% ey, 0 163.0 3.0 1959 .0 93799,¢
5 e, T268." onezz.n €313€.0 18S7€.G 118.2 7.0 .G .0 94297.C
55 173.0 €55.0 9773, ~ 23743 .0 29985.C 2C8.0 18.0 1ld0 .0 €9947.0
4- 5 23,0 $0.9 1887,7 1$37.0 93e5.0 1153,0 19.0 3.0 .0 15682.0
2 6 27.0 2e.0 10£1.7 2233.0 s1es,C 1015,0 27.0 3.C 8.0 18613.0
e 9 12.0 21.0 781.7 2087 ,7 59331,C 85,0 37.C 2,48 2.0 12518.3
7-8 e, " 559 e, 1185 .7 463€,0 «p27,0 $9,7 9.0 1.C 11038.3
8- 9 ehy 15 188, £ov.o 33¢2.0 S282.0 195,23 8.7 6.0 96CE.0
9 - 10 5.8 .0 €3, 2§27 338%.0 £383.0 678 .2 6.1 2.0 11091.0
10 ~ 11 8.3 . 79.0 €10 .7 27102.C €865.0 1180.0 6.0 3.0 11057.0
1 -~ 12 =3 2.0 ac.” 381.0 2075.0 £538,0 1803.2 $9.0 2.0 10867.0
12 -~ 13 1.9 o) 3. 280.0 1628.0 €686.0 2792.0 198.,0 6.0 11576.0
13 -~ 14 1 o0 230 186.7 1209.0 €397,0 3736.0 %15.2 25.C 12028 .0
14 ~ 15 " B 127 a3.2 10ta,C 5258.0 3817.2 Se1,0 an.0 10865.2
15 ~ 16 1.0 0 25.5 21€.0 1671.C €389,0 ng9.0 856.0 132.0 18158.0
16 ~ 17 o .2 18,7 1777 187C.C £1%2,3 $51C.C 1138.C 2368.C 184695,0
17 - 18 -2 .0 1€.9 1380 €79,C 3067,0 3851.0 775,03 188,90 8257.0
18 - 19 152 i 21.7 72,0 612.C 2770.0 1305.C as5,0 294.0 8130.0
19 -2 1.7 o 1.7 .0 §19.0 1809,0 3013.0 1098.0 376.0 6862.0
agv= 2 .0 G o g0 P7.C 379,0 268.0 §28.3 263.0 2233.0
21 - 22 e «C 1.7 L) 2€.0 1180 363.0 123.0 112.0 813.0
22 - 23 .0 .0 .0 3.0 20.0 132.0 83,0 368.0 218,C 1216.0
23 - 24 on -8 o0 (3N d 22.C 185.0 $95.0 385.0 278.0 1827.0
2= 3 of o o5 2.0 1€.0 77.0 278.0 257.2 177.0 eC3.0
15 - 26 o -8 o) 3.0 22.C 153.0 $06.C 290.0 230.0 1210.C
2 - 27 .n o 52 55 12.0 .0 268.0 228.C 181.0 770.3
27 - 28 o .2 a8 2.0 2,0 €€.0 237.2 180.C 122.0 €16.0
28 - 29 on .0 ) .0 a,0 76.0 287.0 255.0 23640 #67.0
29 o id .r .2 o] 3.0 1%.0 $2.0 178.0 199.0 189.0 630.C
B .0 - 1" i1eg 18.6 17,0 76.0 $7.0 5.0 262.0
Total 12781.2 £3227.0  1786R0."  119318,0 98 372.0 77€93.0 $ 8068 .3 9018.0 3389.C S42:98.0
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Table A-1 (Continued)

Years Paygrads
of
Servicae E-~1 E-2 E-3 E-4 E-5 E~6 E-7 E-8 E-9 Total
Piscal Year 1973
0-1 25 821.% *307c .0 reca,n 4326 .0 77.0 13.0 7.0 1.0 .0 93£17.0
1 -2 3070 1722€.0  4enag,~ 21219.7 872.0 «0.C ..c .0 .0 79234.0
2- 3 ~18.9 37770 21539.7 31€40.0 8asa.c 72.0 6.0 .9 1.0 642C5.0
Jeo 8 17" 10920 18001.0 36859.0 20CR 9,0 1€2.0 9.9 2.0 .0 %C435,0
£-5 €.0 46.0 1957.0 4361.0 12712.0 1093.0 23.0 3.0 .0  20208.0
5- 6 7.0 11.C 87g.° 1981.0 76$7.0 26€2.0 26.0 2.0 .0 1321640
6o Y 5.0 18,0 sre,n 1022.0 57€2.C +070.0 29.0 3.0 2.0 11983.0
g2 {0 “.r °.G SER 15500 €9%C.C $335.0 5.9 3.0 . 113180
Bo 9 1.7 7.7 PEENL 26T, 3107.¢ €297,9 127.0 10.0 1.0 9920.C
9 -10 5.7 1.0 °1.9 820, 2636.9 £121.0 805.3 5.0 ..0 27v8.C
10 - 11 Do 2.0 .20 3139.0 2653.0 €286.0 236.0 12.0 1.0 10231.0
1 - 12 Nom 1.0 o, «77.0 2287.2 S3FE.0 1864.0 38.0 2.0 10€65.0
12 - 13 .0 1.0 2¢.0 250,70 1731.0 €22¢.0 2071.0 169.0 «.0 10885.C
13 - 16 .7 .n .- 191.0 1372.0 €23€.,0 3027.0 €14,0 20.0 11220.C
o B o 6 1.7 119.° 1936.C €a22.0 3991.0 €83.C 525G 117302
i) o i 2.2 .0 T 0.0 grn.c ws28,9 3957.¢ 816.0 117.0 1C€72.90
5= By e 1.0 19.n 165.C 1616.0 €864.0 $975.0 1116.0 281.0  13890.0
17 - 18 .t o 18,0 jee ., 1239.C 5898.0 5526.0 139¢.0 382.0 14495.0
18 ~ 19 ) 1.0 16,7 10%.0 5a7,0 2730.C 3847.0 866 .0 281.0 3061.0
19 -~ 20 .n .0 17,7 2%.0 321.G 1577.0 2322.0 808 .0 316.C 5392.0
20 ~ 21 o o3 £ 15.0 133.0 §13.6 1522.0 112.0 369.0 3332.0
2~ 22 .c .0 . 2.7 15.2 168.0 594 .0 329.0 257.C 14450
2 -2 .0 .0 1.7 1.8 12.0 €9.C 264G 125.0 106.0 €56 .0
23 - 2 o0 .0 1.7 5.0 1.0 82.0 333.0 264.0 716.0 a13.C
22,49 n 2 o 1.0 1€.0 74.0 «29.0 312.0 282.0 111%.9
&2 db I . o 1.2 15.C $3.0 224.0 210.C 188.C €91.0
26 - 27 i . o 1.7 18.9 e1.0 328.C 232.0 220,08 soa.c
S h2 o 1.2 .C -2 s $3.0 1071.9 1%0.0 121.0 €10.0
o8y e o5 .0 ) €.C 50.0 205.0 1540 130.0 545,0
29 - 30 55) .0 o 3.9 7.0 19,0 221.0 218.0 201.0 701.0
30+ .0 0 - .0 18.0 «3.0 $3.C 52.0 66,2 226.0
Total Az 767, €n1aT,0  118717.0  135459,0  88328.C  755615.0 164630 9193.0 ea,0  S1CF69.C
g2 W 1o o
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b
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Table A-1 (Continued)
Years Paygrade
of
Service E-1 E-2 E-3 E~4 E-5 E-6 -7 E-8 E-9 Total
Fiscal Year 1974
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