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I. Introduction

During an executive session of a Commanders' Conference
hosted by the Missile Materiel Rea'!iness Command (MIRCOM) on
13-15 June 1978, the subject of a manpower and work load analysis
was discussed. Several commanders suggested to the Chief of
Systems Analysis Division, HQ, DARCOM, that an investigative
study to examine historical trends in manpower and work load
has considerable merit and potential economic benefit. The
aim at HQ, DARCOM, is to examine all of their important work
generating functions. Most of the functions performed here at
TSARCOM have dimensions and are quantifiable. Because these
functions are quantifiable, they can be measured, to an accept-
able level of confidence, by classical mathematical methodology
and analysis. The expectation is i1imminently optimistic that
valid and persuasive relationships can be developed to track
trends in work load and associated manpower needs. Where work
measurement standards are available, these data will be used in
the analysis. In the absence ot these kinds of data reports,
trend analysis, ratio analysis, linear and multi-variate cor-
relation and regression techniques are among the suggested
methodologies to be used. In areas less susceptible to quantita-

tive analysis, professional and mature judgement may be employed

through the use ot Delphi iterations or other proven schemes. 4
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IT. Purpose and Objective

The purpose of MANOVA, a manpower analysis of variance,
is to present a comprehensive mathematical methodology designed
to facilitate establishment of a statistiéal baseline for
measuring manpower levels associated with work load dependence.
Imminently, the objective of this report is preliminary and
brief in establishing a functional manpower model. This treat-
ment is subject to expansion provided the need for statistical

designs of manpower analysis becomes evolutionary upgraded.




ITII. Scope and Applicability

The procedures described in this paper are primarily in-
tended to illustrate methods of correlation and regression
analysis with special emphasis on the relationship between
manpower and work load parameters. The techniques provide
useful information for decision making, but the models will
not make a decision for the decision maker. In this abbreviated

¥ treatment of manpower modeling, several of the statistical
parameters which serve to add relevant significance to the
various regression equations are included. These statistics
include confidence intervals for the regression coefficient or
slope of the curve, analysis of variance, and hypothesis testing.
This paper will examine the significance of the correlation
coefficient and the standard error of the estimate of the in-
dependent variable (X, or work load) on the dependent variable
(Y, or manpower). The methodology is intended to support and defend

the DARCOM Baseline Study for conducting applicable manpower
analyses within TSARCOM.




IV. METHODOLOGY

A. Consideration to the Approach. Operational effec-

tiveness of the US Army Troop Support and Aviation Materiel
Readiness Command (TSARCOM) on any functional organization
is increased by finding better ways of doing work. The
implication in this rather obvious premise is that better
ways of doing work are accomplished by managing the use of
physical and human resources while minimizing cost or man-
power expenditure. Management engineering studies of the
type presented herein attempt, through analytical and
scientific means, to provide top level management with a
sound baseline of manpower vs workload factors whereby
quality manpower allocation and economic decisions may be
made. During this preliminary phase of the DARCOM Baseline
Study, several alternative methods are available to analyze
the relationship between manpower expenditure and the
quantity of units produced. Some techniques which were
suggested by HQ, DARCOM, include:

(1) Trend Analysis.

(2) Ratio Analysis.

(3) Linear Correlation and Regression Analysis.

(4) Multi-variate Correlation and Regression Analysis.

(5) Other.

——




Under the category of "Other," the authors have examined
the following mathematical and statistical methodologies.

(1) Exponential Smoothing.

(2) Bayes' Theorem.

(3) Bivariate Curve of Best Fit Correlation and Re-
gression, Linear and Curvilinear.
The method proposed by the authors to be superior in measuring
relationships between manpower and workload for troop support
and aviation system managed items is Simple Regression, Linear
and Curvilinear. We support this selection by rationale for
eliminating all of the above and setting forth our rationale
for selecting Simple Regression, Linear and CUrvilinear.

Trend Analysis is essentially a set of observations taken

at specified times, usually at equal intervals. The dominate
characteristic prevailing in this type of analysis is time
dependency. Its strongest attributes are grounded in situa-
tions where there exists well defined secular variationms,
cyclical oscillations, seasonal variations, and random
occurances such as acts of nature, strikes, elections, etc.
TSARCOM data bases are not compiled in sufficient detail

to attempt this kind of manpower analysis. Eliminate this

alternative.




Ratio Analysis is very similar in characteristics to

Trend Analysis. In this method, data for each month are
expressed as percentages of monthly trend values. This con-
cept is extremely laborious and inaccurate since too much

of the data are adjusted to approximations, thereby
introducing extraneous errors. Simply stated, if the mean
values of the sample data are not 100%, some arbitrary factor
must be introducted to adjust the data. Eliminate this alter-
native.

Linear Correlation and Regression Analysis is by far the

most superior method of the previous two. However, an

assumption must be made in this kind of technique that all

data distributions will adjust to a straight line or result
in a linear best fit pattern. The assumption associated
with this method is too arbitrary. Eliminate this alternative.

Multi-variate Correlation and Regression Analysis is in-

deed a classical and value-proven statistical scheme. This
concept considers the relationship of three or more indepen-
dent variables acting on a single dependent variable. For
example, one might attempt to measure the total relationship
of manpower in terms of work units such as the number of
travel vouchers processed, travel orders initiated, card
punch transactions to process travel payment, the number of

completed travel assignments and the number of aborted




travel assignments. Under such a mix of variables (inde-
pendent though they may seem), the notion that one or more

of these "independent" variables is indeed dependent on each
the other is very imminent. This concept of interdependency
is called autocorrelation. And, while there are techniques

to test for and adjust autocorrelation residuals, the tech-
nique of multicorrelation and regression is too time con-
suming and risky for an investigation of magnitude such as the
DARCOM Baseline Study. Eliminate tﬁis alternative.

Exponential Smoothing is a discrete time series fore-

casting scheme. In this kind of analysis, the data must

be extremely accurate and some pre-planned data collection

and recording system must be in existence before this procedure
can be accurately manipulated. Also, the derived mathe-
matical equations make use of a "smoothing constant."

This smoothing constant is essentially a variable weighting
factor assigned to selected parameters in the mathematical
equation. Indeed, the smoothing constant is the most

critical variable in the entire scheme. The criteria for
selection of a smoothing constant is fundamentally judgemental
therefore arbitrary. Because the smoothing constant is derived

by heuristic means, the forecast resulting from this methodology
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is often viewed with skepticism by high level decision makers.
Mutual fund companies use this methodology to forecast earnings.
Eliminate this alternative.

Bayes Theorem, a probabalistic method, is beyond the

scope of consideration although it is perhaps the most
precise of all the methods to predict probable occurrences.
Its application is highly complex and the TSARCOM data base
could not support this kind of classical treatment. It is
only mentioned here so that the reader will be aware that
the use of the Bayesian property has been considered.

Finally, we reach the method of simple Bivariate Re-
gression, Linear and Curvilinear. This method examines
the relationship of one independent variable (work load
factors) and one dependent variable (manpower) from
historical data, and a curve or model of best fit is generated
which in turn describes the data in six equations. For purposes
of this paper, we will discuss only four curve fitting
equations. They are the:

(1) Linear or Straight Line Munction.

(2) Exponential Function.

(3) Parabolic Function.

(4) Power Function.

B ot



For an examination of these four "curve of best fit options"
if the data correlates to a prescribed standard (usually a
minimum of 70%), we select the equation which best explains
the behavior of our data as we have experienced and recorded
it. Then, if our history is recorded accurately and
stratified in sufficient invervals (say monthly), we

arrive at a baseline from which we can extrapolate or pro-
ject future manpower/workload scenarios. By this method,
using selected statistical parameters, we are able to
associate levels of confidence in the degree of fit which
the mathematical equation describes. While this method is
most adaptable to support the TSARCOM data base, there are
caveats associated with its use. Some of these caveats are:

(1) It is a statistical model as opposed to a deter-
ministic model. Therefore, it is not exact and it must be
interpreted in the fact.

(2) Care must be exercised by the user to insure that
the input variables do indeed correlate. Quite often,
numbers selected at random will show high correlation when
in fact they do not have cause-effect relationships. This method
is not adequately sensitive to re ect this kind of misintended

data.




(3) Interpreting and documenting the results must be
clearly annotated.

(4) There are strict limitations on "how far out" data
can accurately be forecast.

{(5) Almost without exception, the object of a statistical
study is to furnish a basis for generalization.
Nevertheless, the strong point is that the proposed method
has a high degree of credibility in spite of the caveats of
which we are aware. The fact that we are aware of the caveats
is the first strong point in our favor. Since 1968, the
Air Force has used this method with success in its management
engineering procedures. (See AFM 25-5, Management Engineering
Procedures, 7 June 1968). US Army Aviation Systems Command,
under contractual consulting services with Washington University,
St. Louis, MO, used this method with success in a manpower
study conducted in 1968 and 1969. The DESCOM Baseline Study
of 1978 used the concepts of this methodology. From a practical
implementation viewpoint, there are several advantages for
TSARCOM in using this methodology. They are:

(1) Analysts are familiar with the method and have the

analytical experience.

10
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(2) Computer programs are available within the Scientific
and Engineering (S&E) computer system (IBM 360/65).

(3) A computer program is available for partial
printout (testing) and graph platting on TSARCOM's mini-
computer, the Hewelet Packard 9810.

(4) The proposed data base is accessible for exercising
this model.

(5) The procedure is easy to explain to hich level
decision makers.

(6) There is total in-house capability to support the
study logistics.

(7) The International Mathematical Statistical Library
(IMSL), which is available in our Directorate for Management
Information Systems, has full documentation and proven test
cases for most of the mathematical formulation for this
methodology.

(8) The procedure is upwardly compatible for updating
as new data becomes available.

(9) Autocorrelation effects are eliminated.

B. Simple Regression, Linear and Curvilinear. The first

step in correlation and regression modeling is logically to
select, collect and compile the data. This step results in
the construction of a scatter diagram. The scatter diagram

will save time by allowing visual elimination of obwviously

11
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unacceptable or implausible relationships. The next step

is to process the data through a computer program. This
output will result in a set of parameters by which we can
determine which one of four mathematical equations to select
for the analysis or to reject all four. This first selection
of degree of fit will be based on the standard error of the
estimate, the coefficient of correlation and the index of
determination. The four mathematical models will be a linear
function, an exponential functional, a parabolic function and
a power function. General equations describing each of these
functions are shown in the Hypothetical Case, paragraph C,
below. Once a particular function (equation) is selected as
best fit of the data, extrapolating or extending the regression
equation is accomplished. There are limitations to which the
regression equations are constrained. Mathematical deviations
describing each model will not be presented in this paper.
Most mathematical statistics textbooks contain the derivation.
In general, the best model to select from this methodology

is the one with the least standard error of the estimate, the
highest index of determination and the highest correlation
coefficient. All this being the case, in selecting the best
model, management must take into consideration (in addition

to the statistical criteria), those judgemental considerations

12




and real world factors which a mathematical model cannot
quantify.

C. The Hypothetical Case. For the purposes of illustra-

tion of this methodology, a hypothetical (short) case is
presented. We have manpower spaces and workload units pro-
duced over a 10 year period. We wish to execute the Simple
Regression, Linear and Curvilinear model to determine the

best equation for establishing a haseline for projection.

The next pages show the parameters and equations derived from
the same data. The computation shows the extrapolation for
five projected work load situation years and the number of man-
power spaces required to do the forecasted work. Appendices

A through F contain details which the more than casual reader

might wish to examine.

13




FISCAL YEAR

(FY)
69
70
71
72
73
74
75
76
77

78

Range (X):
Range (Y):

Mean of X
Mean of Y

N =

Max X
Mzx Y

10

Won

10
60

HYPOTHETICAL DATA BASE

MANPOWER

B o G

4

2
3
4

WORK LOAD
(X)

17

6
22
37
50
39
31
48
57
40




(1)

(2)

(3)

(4)

The four resultant models are:

Linear, Y = a+bx, Y = 2.1707+0.0902(x)
r? = 0.51 r = 0.71 Syx = 1.484 tc = 2.896
Exponential, Y = a(exp) (bx), Y = 2.385exp(0.0278x)
r?2 = 0.55 r = 0.74 Syx = 0.318 tc = 3.115

Parabolic, Y = a+bx+cx2, Y = 1.1825+0.1721x-0.0013x2

r® = 0.54 r = 0.73 Syx = 1.546 tc = 9.267
Power, Y = axb, Y = 0.9889x0.4712
r2 = 0.51 r = 0.71 Syx = 0.332 tc = 2.878

Graphs of the above curves are shown on pages 17-20.




COMPUTATION SUMMARY

EXTRAPOLATION (X)

| FUNCTION r Syx te 60 64 68 72 76
E Linear 0.715 1.484 2.896 7 8 8 9 10
Exponential 0.740 0.318 3.115 9 9 10 11 12
| Parabolic 0.733 1.546 9.267 7 7 2 7 7

Power 0,713 0.332 2.878 7 8 8 8 8

Select Exponential:
(1) Highest Correlation Coefficient (r)
(2) Lowest Standard Error of the Estimate (Syx)
(3) Highest "t" statistic
(4) Interval estimation of slope is smallest
(See Appendix D)
(5) The "F" statistic is significant at the 97.5% level

16
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EXPONENTIAL FUNCTION
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MANPOWER (SPACES)
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PARABOLIC FUNCTION

WORKLOAD (UNITS)
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MANPOWER (SPACES)

POWER FUNCTION

Y = axP

Where,
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A
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V. Cost Estimating Considerations. From our hypothetical

case, we selected the expoential function to be the curve
of best fit for this particular data scenario. Let us now’
give some consideration to the cost estimates associated
with this projected manpower proposition. Our source for
making cost projections is DRCCP-ER letter, dated 28 Jul 78,
subject: Inflation Guidance (Appendix E).

Let us assume that our starting point is the current
fiscal year, FY 78. The largest number of people in our
data sample is 8. Let us, for simplicity, assume that these 8
people are GS-1l's, step 4. The yearly salary for GS-11/4
is $20,085. (General Salary Schedule, Oct 77). The total
yearly salary for these 8 people is,

8 * $20,085 = $160,680

Using OSD/OMB inflation guidance, dated 28 July 1978
(Appendix E), Operations and Maintenance compound indices,
our cost projections over the next five fiscal years are

shown below:

FY 78 8 * $20,085 * 1.000 = $160,680
FY 79 9 * $20,085 * 1.0630 = $192,153
FY 80 9 * $20,085 * 1.1268 = $203,686
FY 81 10 * $20,085 * 1.1944 = $239,895
FY 82 11 * $20,085 * 1.2613 = $278,665
FY 83 12 * $20,085 * 1.3319 = $321,014

21




The projected (estimated) salary cost to implement

this kind of manpower expansion over the five year period,

F¥ 79 - PY 83 is $1,235,413.




VI. Summary. We have presented a comprehensive discussion

of several methodologies which might apply to the DARCOM

Baseline Study with particular emphasis on TSARCOM's capa-

bility to exercise the method. We have selected and pro-

posed one method from those alternatives. It is the method

of Simple Regression, Linear and Curvilinear. Further, we

have illustrated a simple hypothetical case to show, in general,
4 how the method works. Cost considerations have been illustrated

using recognized DoD inflation guidance. Through correlation |

and regression analysis, we believe we have a statistical

technique, which, when properly used with accurate data, will

provide TSARCOM management an ordered set of baseline alterna-

tives to complement manpower projection decisions.

23
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APPENDIX A

SUMMATIONS AND GENERAL RESULTS
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APPENDIX B

COMPUTATION OF "t" STATISTIC FOR CORRELATION COEFFICIENTS
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COMPUTATION OF "t" STATISTIC FOR CORRELATION COEFFICIENT

I. GENERAL

Bk N = 10
te = ¢ N-m m= 2
1I-r? N-m = 8

II. PARABOLIC, GENERAL ( Compute "F" statistic for correlation
coeffieient)

tc = r2 N~m

I * o1

ITI. LINEAR (SPECIFIC) r2 =

8.51185 r = 0.71544
1-r4 =

0.48815

tc = 0.715447 \/ 8£0.48815 = 2.896

IV. EXPONENTIAL ((SPECIFIC) r2 = 0.54814 r = 0.74036
l1-r
= 0.45186

tc = 0.74036“\/8-:-'0.45186 = 3.115

i o




V. PARABOLIC (SPECIFIC) r?2 = 0.53671 r = 0,73260

1-r2 = 0.46329 g |
To = 0.53671, 8 = 9,267
0.46329 1
VI. POWER (SPECIFIC) r? = g.50870 r = 0.71323
1-r¢ = 0.49130

tc = o.71323»\jf§'{L 0.49130 = 2.878




APPENDIX C

COMPUTATION OF "t" STATISTIC FOR REGRESSION COEFFICIENTS
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COMPUTATION OF "t" STATISTIC FOR REGRESSTON COEFFICIENTS

I. GENERAL

tb = b ’ Sb L S!X
Sp X-X)
where,
b = Regression Coefficient (Slope)
Syx = Standard Error of the Estimate of X on Y
Sp = Standard Error of the Independent Variable (X)
tp = "t" Distribution Statistic for the

Regression Coefficient

o




IT. LINEAR (SPECIFIC)

Sp = 1.48416 —— 47.6665 - 0.03114

I

0.0902 — 0.03114 -- 2.896

ty

ITI. EXPONENTIAL (SPECIFIC)

0.31792-—— 47.6665

0.00667

Sp

|

r ty, = 0.0278-- 0.00667 = 4.168

IV PARABOLIC (SPECIFIC)

Sp = 1.54571 - 47.6665 = 0.03243

tp = 0.1721 - 0.03243 = 5.307

te = =0.0013 4 0.03243 = -0.040
c-3

DRCCP-ER
SUBJECT: 1Inflation Guidance



V. POWER (SPECIFIC)

8y = 0.33150 - 47.6665 = 0.00695

= 0.4712 -— 0.00695 = 67.754

tp




APPENDIX D

INTERVAL ESTIMATIONS OF REGRESSION EQUATIONS

AND HYPOTHESIS TESTING




INTERVAL ESTIMATIONS OF REGRESSION EQUATIONS

AND HYPOTHESIS TESTING

I. GENERAL

A. Hypothesis test for correlation coefficients using
the "t" distribution table. ("F" distribution
table is used for the Parabolic Function)

ST

r = 0 (Null Hypothesis)
P Hyj: r # 0 (Alternative Hypothesis) i

B. Hypothesis test for regression coefficients using
the "t" distribution table. ("F" distribution
table is used for the Parabolic Function)

QQ
h S|
oo




C. Analysis of Variance (ANOVA) Table for Testing
Significance of Regression

Source of Sum of Degrees of Mean
Variation Squares Freedom Square Fo
i
Regression SSg 1 MSgp MSR/MSt
Error SSg n-2 MSg
Total SSy n-1
3 II. LINEAR (SPECIFIC)

A. to = 2.896 ty = 2.306 Table Value (8DF, 95% confidence)

te > tiy, Therefore, we reject the null hypothesig,
Ho, and accept the alternative hypothesis
with a Type I error, p = 0.05




B. &= 0.05, 1-%/2 = 0.975, tp (.975,8) = 2.306
tp = 2.896

ty » tp, Therefore, we reject the null hypothesis,
Ho, and accept the alternative hypothesis
with a Type I error, p = 0.05

Upper "b" limit 0.162
Lower "b" limit 0.018
The 95% confidence interval is,

0.018< b < 0.162

In words, the true value of "b" lies in the interval
between 0.018 and 0.162, and the statement is made
with 95% confidence

|
|
|




C. ANOVA Table (Linear Function)

Regression 14.478 1 18.478 Fo = 8,388
: Error 17.622 8 2.203
Total 36.1 9

F(.05,1,8) = 5.32 and we conclude that "b" is not zero |
1 at the 95% confidence level |

ITI. EXPONENTIAL (SPECIFIC)

A. tg = 3.115 ty = 2.306 Table Value (8DF, 95% confidence) |

te > tt, Therefore, we reject the null hypothesis,
Ho, and accept *+he alternative hypothesis
with a Type I error, p = 0.05




- |

B. «{= 0.05, 1-¢¥2 = 0.975, tp (.975,8) = 2.306
tp = 4.168

ty > tp, Therefore, we reject the null hypothesis,
Ho, and accept the alternative hypothesis
with a Type I error, p = 0.05

Upper "b" limit 0.0124
Lower "b" limit 0.0432
The 95% confidence interval is,

0.0124 £ b & .0432

C. ANOVA Table (Exponential Function)

Regression 0.981 1 0.981 Fo = 9.705
Error 0.808 8 0.101
Total 1.789 9

F(.95,1,8) = 5.32 and we conclude that "b" is not zero
at the 95% significance level




IV. PARABOLIC (SPECIFIC)

Re By = 9.267, Fe = 4.26 Table Value (F.95,2,8)

Fe 2 Fgo Therefore, we reject the null hypothesis,
Ho, and accept the alternative hypothesis
with a Type I error, p = 0.05

B. &= 0.05, Fp(.95,2,8) = 4.26
Fp = 5.307
Fo = ABS(0.040)

Fp > Fp, Therefore, we reject the null hypothesis,
Ho, and accept the alternative hypothesis
with a Type I error, p = 0.05

Fo £ Fir Therefore, we accept the null hypothesis,
Ho, and reject the alternative hypothesis
with a Type II error, p = 0.05

Interval estimation is not applicable in this case.




C. ANOVA Table (Parabolic Function)

Regression 19.375 2 9.688 F = 4.055
Error 16.724 7 2.389
Total 36.099 9

F(.95,2,8) = 4.26 and we conclude that the regression
coefficients "b" and/or "c" cculd be zero at the 95%
significance level

V. POWER (SPECIFIC)

A. t, = 2.878, tg = 2.306 Table Value (8DF, 95% confidence)

tc > ty, Therefore, we reject the null hypothesis,
Hy, and accept the alternative hypothesis
with a Type I error, p = 0.05




B. «£= 05, 1-;!= 0.975 t4(.975,8) = 2.306

ty = 67.754

tp > tp. Therefore, we reoject the null hypothesis,
Ho, and accept the alternative hypothesis
with a Type I error, p = 0.05

o "2
Upper "b" limit =0.48
Lower "b" limit = & 4552
The 95% confidence interval is,

0.4552 £ b € 0.4872

C. ANOVA Table (Power Function)

Regression 0.910 1 0.910 F = 8.283
Error 0.879 8 0.109
Total 1.789 9

F(.95,1,8) = 5.32 and we conclude that "b" is not zero
at the 95% confidence level
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DEPARTMENT OF THE ARMY
HEADQUARTERS US ARMY MATERIEL DEVELOPMENT AND READINESS COMMAND
5001 EISENHOWER AVE., ALEXANDRIA, VA. 22333

DRCCP-ER 28 JUL 1978

SUBJECT: Inflation Guidance

SEE DISTRIBUTION

L. References:
4. Letter, DRCCP-ER, 28 Det 77, subject as above.
b. Letter, DRCCP-ER, 10 Mar 78, subject as above.

2. This letter furnishes new inflation indices recently
finalized by OSD and DA. These revised indices should be

used in the development O e - an e 30
Bud et. Eegarate q e w ssyed at a later date
reqardin e of in : e
Selected Acquisition Re £

Management Information Reports ‘PR;!IR:EZ.

3, Inclosures 1-8 contain the revised inflation indices.
Additional guidance is provided below:

A. RDTE (Inclosure 1l). All major RDTE projects will be
.nflited. Major RDTE projects are defined as those systems
estimated to cost $75 million or more over the life of the
jevelopment. Non-major RDTE projects (less than $75 million)
and the in-house salary portion of major RDTE projects will
rot be inflated for budget estimates. For RDTE in-house
salary costs for life cycle cost estimates, the OMA rates
«:11 be used. For contract non-major RDTE, the RDTE rates

']l he used.

). Procurement (Inclosures 2-6). Indices for Aircraft,
M ~.j¢. Weapons and Tracked Combat Vehicles, Ammunition and
£ ivocurement Army (OPA) are attached. All Procurement
~-1ations will be inflated.

m
1)
N
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DRCCP-ER
SUBJECT: Inflation Guidance

(1) Procurement of Other than Major Weapons Systems.
Indices for the applicable appropriations should be applied
to secondary items, modifications and product improvements.
Programs not specifically covered by the tables in Inclosures
2-5 should use either the Other Procurement, Army (OPA)
indices (Inclosure 6) or the related weapon system indices as
appropriate, when specific data is not available. Since
items of this type have a short leadtime (typically one year
or less), the annual inflation rate rather than the composite
rate may be used as appropriate. If the item outlay pattern
follows the major item outlay, the composite rate should be
used.

(2) Ammunition (Inclosure 5). Ammunition Production
Base Support will be inflated as follows:

(a) For construction, indices at Inclosure 8 should be
used in conjunction with local adjustment factors and
guidance contained in AR 415-17, dated 9 Aug 76.

(b) For equipment procurement, Other Procurement, Army
(OPA) indices and outlay rates as contained in Inclosure 6
will be used.

c. OPA (Inclosure 6). As stated previously in reference
la, there is no separate composite index for electronics.
All items, including electronic items, in the Other
Procurement, Army (OPA) appropriation will use the same
index.

d. OMA (Inclosure 7). As previously stated in reference
la, 0SD policy in support of Section 806 of the Defense
Appropriation Authorization Act of 1977 requires Operations
and Maintenance, Army (OMA) to reflect "then year" prices.
The indices at Inclosure 7 will be used for that portion of
the OMA Appropriation not already covered by special guidance
on pay raises, AIF/ASF stabilization increases and POL
prices. These indices should also be used for outyear
inflation for AIF/ASF type elements of cost/budget estimates
not covered by near term special guidance. However, if
specific pricing guidance is issued, e.g., revised POL and
cost per gallon, costs/estimates must be adjusted
accordingly.

E-3
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DRCCP-ER
SUBJECT: 1Inflation Guidance

e. MCA (Inclosure 8). Inclosure 8 contains indices for
military construction and new family housing appropriations.
These indices should be used in conjuction with local adjust-
ment factors and guidance contained in AR 415-17, dated 9 Aug
76. Additional guidance was contained in reference 1lb.

f. MPA. Since the budgets for the military pay accounts
are not inflated, rates for those accounts, which are used
only in cost estimating and not program/budget documents,
will not be revised at this time. Indices contained at
Inclosure 7, reference la, will remain in effect for cost
estimating purposes.

4, The following additional procedures will be followed in
the application of the subject indices:

a. Cost estimates developed as input to the Army POM and
budget must use the attached indices. The only exception
will be where an individual program manager has specific
contractual arrangements with the prime contractor through
contract options or multi-year contracts. The Director of
Army Budget must be advised through appropriate inflation
guidance channels of all such arrangements before alternate
rates are used in POM or budget submissions.

b. When there is a difference in inflation application
between a budget and life cycle cost estimate, the estimate
should be submitted both ways to facilitate the cost tracking
process. b

c. 1In developing life cycle cost estimates for Army
systems, alternative economic assumptions, e.g., decontrol of
gas and oil prices with resultant increase in POL costs to
the consumer, may be used so long as the assumptions are
clearly defined.

d. Foreign Military Sales (FMS). Unique rates will not
rormally be used for FMS. Published rates should be applied
to items uniformly whether they are direct Army, FMS, or
other customers.

E-4




DRCCP-ER
SUBJECT: Inflation Guidance

5. Ouestions relating to inflation policy should be directed
to the HQ DARCOM inflation focal point, Peggy Hombs
(DRCCP-ER), AUTOVON 284-9090/9105.

FOR THE COMMANDER:

S
8 Incl THOMAS K. HI ;
as ) LTC, GS

Executiva Offices I _ ..
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DRCCP-ER
SUBJECT: Inflation Guidance

DISTRIBUTION:

COMMANDERS

US Army Armament Materiel Readiness Command, ATTN:
DRSAR-CPE, Rock Island, IL 61299

US Army Armament Research and Development Command, ATTN:
DRDAR-SEC, Dover, NJ 07801

US Army Aviation Research and Development Command, ATTN:
DRDAV-BC, St Louis, MO 63166

US Army Aviation Research and Development Command, ATTN:
DRDAV-PKC, St Louis, MO 63166

US Army Communications and Electronics Readiness Command,
ATTN: DRSEL-CP-PR, Ft Monmouth, NJ 07703

US Army Communications Research and Development Command,
ATTN: DRDCO-PPA-CA, Ft Monmouth, NJ 07703

US Army Electronics Research and Development Command, ATTN:
DRDEL-AP-OA, Adelphi, MD 20783

r US Army Mobility Equipment Research and Development Command,

ATTN: DRDME-CA, Ft Belvoir, VA 22060

US Army Missile Materiel Readiness Command, ATTN: DRSMI-FC,
Redstone Arsenal, AL 35809

US Army Missile Research and Development Command, ATTN:
DRDMI-DC, Redstone Arsenal, AL 35809

US Army Natick Research and Deveclopment Command, ATTN:
DRDNA-O, Natick, MA 01760

US Army Tank-Automotive Materiel Readiness Command, ATTN:
DRSTA-EC, Warren, MI 48090

US Army Tank-Automotive Research and Development Command,
ATTN: DRDTA-VC, Warren, MI 48090

US Army Tank-Automotive Research and Development Command,
ATTN: DRDTA-KP, Warren, MI 48090

US Army Test and Evaluation Command, ATTN: DRSTE-CP-R,
Aberdeen Proving Ground, MD 21005

US Army Troop Support and Aviation Readiness Command, ATTN:
DRSTS-CC, St Louis, MO 63120

Harry Diamond Labs, ATTN: Comptroller, Adelphi, MD 20783

JS Army Electronics Materiel Readiness Activity, Vint Hill
Farms Station, ATTN: DRXEM-CP, Warrenton, VA 22186

US Army Electronics Materiel Readiness Activity, Vint Hill
Farms Station, ATTN: DRXEM-NM-M, Warrenton, VA 22186

US Army Security Assistance Center, ATTN: DRSAC-WS, 5001 4
Eisenhower Ave., Alexandria, '"'A 22333

('S Army Logistics Management Center, ATTN: DRXMC-C-SCAD,
Ft Lee, VA 23801

E-6
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DRCCP-ER
SUBJECT: Inflation Guidance

US Army Materiel Systems Analysis Activity, ATTN: DRXSY-CR,
Aberdeen Proving Ground, MD 21005

US Army Management Engineering Training Agency, ATTN:
Comptroller, Rock Island, IL 61201

| DIRECTORS

E Materiel Management, ATTN: DRCMM-R, DRCMM-MM, and DRCMM-RS
Procurement & Production, ATTN: DRCPP-S

Plans & Analysis, ATTN: DRCPA-S

Installations & Services, ATTN: DRCIS-P

, Development & Engineering, ATTN: DRCDE-P

Battlefield Systems Integration, ATTN: DRCBSI

Readiness, ATTN: DRCRE-IP

“HIEFS
..Lfice of Project Management
I Office of Product Improvement
DRCCP-BF
DRCCP-F
DRCPP-IF
; All Product/Project Managers

E-7




THIS PAGE IS BEST QUALITY PRACTICABLE

FROM COFY FUKNLSHED TODDG ____—

ESCALATION RATE
BASE YEAR 1978

=3TazanIusncaIm
CNYPIUMD INDICES
CouPNSITE INDICES

BASE YEAR 1979
SEIS======m==

Cn PN INDICES

CMenSITE INDICES

BASE YEAR 1989

TETETSESTSES=mooa
ZNHPRUND INDICES
CN.4PISITE INDICES

ESCALATION RATE
BASE YEAR 1978

srzzzcszzssses
CCuPaUD INDICES
CNYPNSITE INDICES

BASE YEAR 1979
E®ZIITSTS=SEITX
COMPUMD INDICES
COMPNSITE INDICES

BASE YEAR 1980

E/II=STSWERN TN
COMPOUND IMDICES
COMPOSITE INDICES

1978
1979

1980 AN BEYNND

FY 1978

1.0710

1.0000

FY 1979 FY

TTTTeEwD -

1.0630

1.0630

. 9407 1. 0000 1.0600 1.1236
.9528 1.0122 1.0729 1.1365
.83875 .9434 1. 0000 1.0600
.8988 <9549 1.0121 1.0721
EY 1987 FY 1088 FY 19F9 FY 1050
=== = = == =R EE 1 - 4
1.0560 1.0560 1.0560 1.0560
1.6563 1.7490 1.8470 1.9504
1.6752 1.7690 1.8681 1.9727
1.5581 i.6454 1.7375 1.8348
1.5759 i.6642 i.7574 1.8558
1.4699 1.5522 1.6391 1.7309
1.4867 1.5700 1.6579 1.7507
ATLAY
IST YEAR 2ND YEAR 3RD YEAPR
TETIRWMES TS TEosTm B
.B300 . 1480 .20
.8300 1480 L0120
L8300 VARG DY P

OPERATINNS AND MAINTENANCE

PEAEEFIASISAr IR TRAIINNITES

1980 FY 1981
TousSS s TrIZTI-S
1.0600 1.0600
1.1268 1,1944

FY 1982

TxTz=z =

1.0560

1.0560

2.0596
2.0832

1.9375
41,9597

4T'i YEAR

E LR LR T F )

FY 1983

BTITSITIT

1.0560

1.2530
1.2673

1.1820
1.1956

b @R e p

E====3==

1.0560

2. 1749
2.1998

2.0440
2.0695

FY 1984

ZTES=Soom

1.0560

FY 1985

SSaw=ST=w

1.0560

1.4226 1.5023
1.3231 1.3972
1.3383 1.4132
1.2482 1.3181
1.2625 1.3332
FY '992 CYy *9Q2
sE=S==osT =

1.0560 1.0562
2.2967 2.4254
2.3230 2.453]
c. 1805 2.2€16
2.1954 2.3077
2.0383  2.152%
2.06V7 2.1

6T YEAR

== r=ezTs

n. 0000

FY 1986

1.0560

1.5864

1.4755
1.4924

1,3920
1.4079

=y r295

E=S=z=mm

1.0560

2.5612
2.5905

2.4094
2.4370

2.2130
2.2990

1.4065 = 1,4853  1.5684

E-8
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ST QUALITY PRACTICABLE

S PAGE 1S BE

THI

FURNISHED 10 DDC o

FROM COFY

FY 1978
=sazzsc=
ESCALATION RATE 1.0800
BASE YEAR 1978
s=a:z3sessssmEm
CONPOUND INDICES 1. 0000
CN4APNSITE INDICES 1.1584
BASE YEAR 1979
s===z33zzz==c===
CNYPNUND INDICES <9276
CNMPNSITE INDICES 1.0746
BASZ YEAR 1980
aS=cazs=szaam
CN4PAUND INDICES .8670
CNMPISITE INDICES 1.0043
Fi 19¢17
ssasczam
ESCALATION RATE 1.0630
BASE YEAR 1978
sZ=Iusasssns ==
COMPNUMD INDICES 1.7724
COPNSITE INDICES 2.0159
BASE YEAR 1979
sz=sssssEIsmEs
CNMPOUND INDICES 1.6441
COMPNSITE INDICES 1.8700
BASE YEAR 1980
=x=cizssszssam
COMPOUND INDICES 1.5366
MPOSITE INDICES 1,.7477
IST YEAR
azmzss=s
.040u
. 0400
'980 AND BEYONR .04a0C

FY 1979

1.0780

1.0780
1.2354

1. 0000
1.1460

<9346
1.0710

Ff 1988

BEIZTITH

1.0630

1.8840
2.1429

1.7477
1.9878

1.6334
'.8578

2ND YEAR

B

. 3500
. 3600
. 3600

MILITARY CONSTRUCTION

FY 1980 FY 1981 FY 1982
1.0700 1.0650 1.0630
1.1535 1.2284 1.3058
1.3143 1.3972 1.4852
1.0700 1.1396 12113
1.2192 1.2941 1.3778
1. 0000 1.0650 1.1321
1.1395 1.2113 1.2876
FY 1989 FY 1990 SR B
=== sEm== E=SS=S=co==
1.08630 1.0630 1.0630
2.0027 2.1289 2.2630
2.2779 2.4214 2.5739
1.8578 i.9748 2.09%%
2. 1130 2.2462 «2.3877
1.7363 1.8456 1.96i9
1.9748 2.0992 2.2315
OUTLAY RATES
sSESI-S==3S=ET
3RD YEAR 4TH YEAR
« 3000 . 1500
. 3000 .1500
- 3000 . 1500

FY 1983 FY 84 FY

1985 FY 1986

sS=S=E===== =3I=ST==z= E=ES==s=== E=T=ES=S=TE

1.0630 1.0630 1.0630 1.C630

1.3881 1.4755 1.5685 1.6673

1.5788 1.6783 1.7840 1.8964

1.2877 1.3688 1.4550 1.5467

1.4644 1.5568 1.45549 1.7592
1.2034 1.2792 1.3598 1.4455
1.3698 1.4550 1.5467 1.6441
Y a2 Y 10972 ry joog4 FV 1995
=Iz;So=== =sT=TET== s====oxw SE=====S
1. 0630 1.0630 1.0630 1.0630
2.4056 2.5571 2.7182 2.3895
2.73¢: 2.9084 3.0917 3.2365
2.2315 2.3721 5215 2.4304
2.5381 2.4980 2.8680 3.0487
2.0855 2.2169 2.3566 2.5050
2.372! 2.5215 2.6804 2.3492
STH YEaR 6TH YEAR ITH YEAR
sST=SS=== =zt =L S ==T

. 1300 500 0. 00X
HEls o] <200 f, OO0

X 5500

Js LA

E-9
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HED 10 DL

ESCALATITN RATE
5ASE YEAR 1978

sEzs====z=aw=TT
CNYONUND INDOICES
CO4PISITE INDICES
BASE YEA? 1979
Co4aPauUNn IMDICES
CTUETSITE INDICES

N~

CZ ‘©qunn INDICES

CT4PISITE INDICES

CSCALATINN RATE

BASE YEA= 1978
Cn'"NUND INDICES
CO“PISITE INDICES

BASE YEAR 1979

CoY23uNn INDICES
COMFISITE INDICES

BASE YEAR 1980

=SS TTZa=ss=
COYPIUND INDICES
CO4POSITE INDICES

1478
1979
1980

AD ReyoMmr

1, 0000
1.1168

.9363
1.0457

.8817
.9847

FY 1987

1.0540

i.6421
1.8034

1.5376
1.6885

1.4478
1.5900

137 TEAR

—33TT ===

0790
. 0700
.0700

AIRCRAFT

aE=x=wI=
FY 1979 FY 1980 FY 1981 FY 1982
R 3 T2 I =TE= = =TI TEISEE=T
1.0680 1.0620 1.0560 1.0540
1.0680 1.1342 1.1977 1.2624
1.1824 1.2478 1.3153 |.3864
1.0C00 1.0620 1.1215 1.1820
1.1071 1.1684 1.2316 1.2981
.9416 i . 0000 1.0560 1.1130
1.0425 1. 1002 1.1597 1.2223
FY 1988 FY 1989 FY 1990 FY 199}
zzzz==== ESSEZSER =sSE=IsgE 2 S=s=======
1.0540 1.0540 1.0540 1.0540
1.7308 1.8243 1.,9228 2.0266
1.9008 2.0034 2.i116 2.2256
1.620% 1.7081 1.8003  1.8076
1. 77197 1.5758 1.977 2.0839
1.52£0 1.6084 1.6952 i.7868
1.6758 i.7663 1.8617 1.0622
OUTLAY RATES
agra==s=as=s
NI YEA 3RD YEAR A7H YEAR
sseasse TRncoeos & Smtesvase
.4300 . 2700 <1500
. 2300 .2700 1500
. 4300 « 2700 + 1503

FY 1983 FY 1984 FY 1985
TIITTEEST TEI==e=ST =EZTEnsT
1.0540 1.0540 1.0540
1.3306 1.4024 1.4782
1.4612 1.5402 1./5233
1.2459 1.3131 1.3840
1.3682 1.442] 1.5200
1.1731 1.2365 1.3032
1.2883 1.3579 1.,4312
FY 1992 FY 1993 FY 1994
=E====S=== sSr=S==z=== =Eoc===z3=
1.0540 1.0540 1.0540
2.1360 2.2514 2.3729
2.3458 2.4725 2.5060
PARVIeIV 3] 2.,1032 2,229
2.1964 2. 3150 2.4400
1.3R33 1,9850 2.0921
2.0682 2.1799 2.2917¢
5TH YEAR sTH YhAR
LS00 <D0y
0700 LOge

FY 1986

EmTsTEss

1,0540

1.5580
1.7110

1.4588
1.6020

1.3736
1.5085

FY 1995

E-10

1.0540

2.5011
2.7467

2.3418
2.5718

2.2051
2.2217

M YERR
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RDTE

5 FY i279  FY

1
== IZTTINRS zz==

980 FY 281 FY 1982 FY 1983 FY 1984 FY 1985 FY 1986

== I_aITI==e T TEI= EIWIXETLI EREITIIXT EEITWISE SXWIST==

ECCALATION RATE i.070C 1.0680 1.0630 1.0580 1.0550 1.0550
B2_S YEAR 1978

TEzTEs=IxII=T= TN

1.0550 1.0550 1.0550

: CNYPAUND INDICES  1.0000  1.0680  1.1353  1.2001 1.2672  1.3369  1.4104  1.4880  1.5598 |
CO"PASITE INDICES  1.0352  1.1008  1.1676  $.2339  1.3007  1.3733  1.4489  1.5285  1.8126 _
= ¢ 3 YEAR 1079 ; _
M ==::a=sszsr=ax . A
m . QNHBAUND INDICES 9363 1.0000  1,0630  1.1247  1.1865  1.2518  1.3206  1.3932  1.4699 ;
o COuPOSITE INDICES  .9675  1.0308  1.0933  1.1553  1.2188  1.2859  1.3566  1.4312  1.5090
Q
m a A .7 YEAR 1980
YAM m TIsTIII=TzIWBEI =
= CAMPAUND INDICES . 8808 .9407  1.0000  1.0580  1.1162  1.1776  1.2423  1.3107  1.3828
Nm COMPASITE INDICES  .9101 L9697  1.0285  1.0868  1.1466  1.2097  1.2762  1.3464  1.4204
! a4 ; —
Hm [V 907 TV 3eg FY 1999 FY 1990 FY (091 FY [002 FY {002 Fy 1004  FY 1095 T
m H
& 3 . ALATION RATE 1.0550  1.0550  1.0550  1,055C  1.0550  1.0550  1.0550  1.0550  1.0550
mm SAZZ YEAR 1978

EITT|WRAT=T SIS ’
CNUPaUND INDICES 1.6562 1.7473 1.8434 1.9447 2.0517
CoPNSITE INDICES 1.70i3 1.7949 1.8936 1.9977

BASE YEAR 1979

2.1645 2,236  2.4092  2.5417 |
12.107%6  2.2235  2.3458 2,474  2.6110

C4PNUND INDICES 1.5507 1.6360 1.7260 1.8209 1.9211} 2.0267 2,1382 2.2558 2,3799
COMPOSITE INDICES 1.5930 1.6806 1.7730 1.8705 +1.9734 2.0820 2.1965 2.3173 2. 4447 t
YEAR 198C

.
Sr=S=EmEEISZITTETE

COMPOUND INDICES 1.456868 1.5391 1.6237 1.7130 1.8072
COMPOSITE INDICES 1.4986 1.5810 |1.6680 1.7597

1. 9066 2,015 2.122} 2.2368
1.8565 1.9586 2.0663 2. 1799 2.2998

| OUTLAY RATES
_

WIS SWRT T
|

iST YEAR 2NN YEAR 3RD YEAR 4TH YEAR STH YEAR 6TH YEAR 1TH YEAR
mmz===== zz== = ==z === =xz=zass z=====a= =azum===
LU 6000 .3200 .0700 .0100 0. 0000 3. 0000 0. 0000
197, . 6000 . 3200 .0700 .0100 0. 000N 0, 000C 0. 0000
1 €20 AND BEYOMND .6000 3200 .0700 .0100

0. 0000 0, 0000 0. 0000

i e,



OTHER PROCUREMENT

FY 1978 FY 1979 FY 1980 FY 1981 FY 1982 FY 1983 FY 1984 FY 1985 FY 1986

=== ==== =s=====s BEFTIEE==S STSSTSmW== EIXRTBIS =SS ESTE =====cz= =SEESST === =E|==SS==

ESCALATIIN RATE 1.0680 1.0680 1.0620 1.0560 1.0540 1,0540 1.0540 1.0540 1.0540
3ASE YEAR 1978

Ts====S=s===T===
CoMPOUND 1NDICES 1. 0000 1.0680 1.1342 1.1977 1.2624 1. 3306 1.4024 1.4782 1.5580
COM4POSITE INDICES 1.1118 1.1775 1.2430 1.3105 1.3812 1.4558 1.5344 1.6173 1.7046

BASE YEAR 1979
CA427UMN INDICES .9363 1. 0000 1.0620 1.1215 1.1820 1..459 1.3131 1.3840 1.4588
COMPOSITE IMIDICES 1.0410 1.1025 1.1639 1.2270 1.2933 1.3631 1.4367 1.5143 1.5961
BASE YEAR 1930

THIS PAGE IS BEST QUALITY PRACTICABLE

FRuM COPY FURNISHED 10 DDC __o—
"
"
"
"
\
i
[l
[
[
[}
I
S

>POUND INDICES .5817 .9416 1. 0000 1.0560 1.1130 1.1731 1.2365 1.3032 1.3736
COMPOSITE INDICES . 9802 1.0381 1.0959 1.1554 1.2178 1.2835 1.3529 1.4259 1.5029
N
FY 1987 FY 1988 FY 1989 FY 1990 FY 199 FY 1992 FY 1993 FY 1994 FY 1995 o
T===sS=== =======F cSZ=3W=TTE® STTITTTTT S======= ======== ======== =z====== s==s===s w
ESCALATINN RATE 1.0540 1.0540 1.0540 1.0540 1.0540 1.0540 1.0540 1.0540 1.0540 _
BASE YEAR 1978 .
S=SSS==S======= '
Co4POUND INDICES 1.6421 1.7308 1.8243 1.9226 2.0266 2. 1360 2.2514 2.3729 2.5011
COMPOSITE INDICES 1.7967 1.8937 1.9960 2.1037 2.2173 2. 337 2.4633 2.5963 2.7365
BASE YEAR 1979 !
=zzz=zz==ss=s== i
cOHpoyd INDICES 1.5376 1.6206 1.7081 1.8003 1.8976 2. 0000 2.1080 2.2219 2.3418
CIMPASITE INDICES 1.6823 1. 7731 1.8689 1,9698 «2.0762 2.1883 2.3064 2.4310 2.5623 ' 3
; i
BASE YEAR 1980
=z=s===s==z====
COMPODUND INDICES 1.4478 1.5260 1.6084 1.6952 1.7868 1.8833 1.9850 2.0921 2.2051
COYPOASITE INDICES 1.5841 1.6696 1.7598 1.8548 1.9550 2.0605 2.1718 2.2891 2.4127
NUTLAY RATES
==z====c====
ST YEAR 2ND YEAR 3RD YEAR 4TH YEAR STH YEAR 6TH YEAR TTH YEAR
======== s=====o== s===2za== ==s==m=== ======== = ==z==s=== sss=m==e
1973 . 1350 . 3650 . 2800 . 1500 .0500 .0200 0. 0000 W
1979 « 1350 . 3650 . 2800 « 1500 .0500 .0200 0. 00M

1980 AND BEYNND . 1350 . 3650 . 2800 » 1500 .0500 2200 0. 007G
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FROM COPY FURNIS

ESCALATINN RATE
BASS YEAR 1278

COMPIUND INDICES
St

C¥POSITE DMIDICES
BASE YEAR 1979

CNMPAUND INDICES
COYPISITE IMDICES

BAS: YEAn 1980

E=Sz==S=====-= ==
Co~PQauMn INDICES
COMPISITE INDICES

ESCALATION RATE
BASE YEAR 1978

=== ITTIT=
CoiPNUNND INDICES
CY{PCSITE INDICES

BASZ YEAR 1979

SST==S=E=s==S==
CO4PIUND INDICES
COYPOSITE INDICES

8AS~ YEAR 1980

=ES3ISSSssSS=Es=w
COMPQUMD INDICES
COMPOSITE INDICES

1978
1979
1980 AND B8EYOND

FY 1978 FY 1979 FY 1980 FY 1981 FY 1982
T==INTST E======= =E=s====r sS=S===s= =EsxT=Saw
1.0680 1.0680 1.0620 1.0560 1.0540
1. 0000 1.0680 1.1342 1.1977 1.2624
LI B ] 1.1767 1.2421 1.3095 1.3802
.9363 1. 0000 1.0620 1.1215 1.1820
1.0405 1.1018 1.1630 1,226l 1.2923
.8817 .9416 1. 000C 1,0560 1.1130
9797 1.0375 1.0951 I.1545 1.2i168
FY 1987 FY 1988 FY 1989 FY 1990 FY 1991
======== ES===== ETSSmE==c= === = ===
1.0540 1.0%40 1.054C 1.0540 1.0540
1.6421 1.7308 1.8243 1.9228 '2.02606
1.7953 1.8922 1.9944 2.1021% 2.2¥56
1.5376 1.6206 1.7081 1.8003 1.8976
1.6810 1.7717 1.8674 1.9683 *2.0746
1,4478 1.5260 1.6084 1.6952 1.7868
1.5828 1.6683 1.7584 1.8534 1.9534
DUTLAY RATES
SEII=S===T
YEAR 2ND YEAR 3RD YEAR 4TH YEAR
== === === =3=== ==s===c=
. 1200 . 3600 .3200 . 1500
. 1200 .3600 .3200 . 1500
. 1200 . 3500 .3200 L1500

FY 1983 FY 1984

Es=3Is===

FY 1985 FY 1986

EEZI=====
1.0540 1.0540 1.0540 1.0540
1.3306 1.4024 1.4782 1.5580
1.4547 1.5332 1.6160 1.7033
1.2459 1.3131 1.3840 1.4588
1.3621 1.4356 1.5131 1.5949
1.1731 1.,2365 1.3032 1.3736
1.2826 1.3518 1.4248 1.5017

FY 1992 FY 1993 FY 1994 FY 1095
===z == sS=T==o== =E=S====== =E=SS=====
1.0540 1.0540 1.0540 1.0540
2.1360 2.2514 2.3729 2.5011
2.3353 2.4614 2.5943 2.7344
2. 0000 2.1080 2.2219 2.3418
2.1866 2.3047 2.4291 2.5603
1.8833 1.9850 2.0921 2.2051
2.0589 2.1701 2.2873 2.4108
STH YEAR 6TH YEAR 7TH YEAR
==S=z===== =EZ==S=s=== =SSz eEx
. 0350 .0150 0. 0000 -
. 0359 .0150 0. 0000
+ D350 .50 Q. 0000

o™

—
!

w

RS
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FROM

ESCALATION AATE
BASE YEAR 1978
SETETEsSzrIsSssS o=
PO 143 CES
CUMPISITE 1OICES

BALZ YEAR 979
S=====ra3=====
CC »JutD IMJICES
C2WPISITE LNIDICES

HASE YEAR 1980

ESS===Sc==S===S===
COU2IUND IMDICES
COMPOSITE INDICES

©SCALATION RATE

BASE YEAR 1978

TEISST=s==== ==
CotoauNn INDICES
CuuPISITE INDICES

CGiR34YD INDICES
CLPNSITE INDICES

2ASS YFAR 1980
IE==ST3ssn=sas
CC 4POUID INDICES
<04PCSITE INDICES
P73
1970
B0 ANy BESMARD

1.0650
t.1001

L. 0000
P,1143

==
1.7308
1.9125

1.0200
L. 7803

1.5260
1.6862

SEAVONSSTRACE COveal

IMRBELT. LUTN L RANT LT LI TUBT T RS

.- 1980 Y 194!

IL. Im== = I=33==

1.,0420 . 0560
11342 11977
1.2556 1.3235%
1.0620 1.:215

1.1756 1.2392

1. 0000 i.0560
1.1070 i

FY 1989 FY 1990

Ta=z=m=x=

1. 0540 t.a54Q

1.8243 1.9228
2.0158 2.1247

1.708! 1.8003

1.8875 1.9894
1.6084 1.6952
V. 7773 1.8732
UTLAY RA
Iz====—=s
R 3RD YEAR
= se======
- 3400
. 3400
. 2400

T

Y 1042

FY 1983

EES St

1.0540

1.3300
1.4703

1.2459
1.3767

i. 1731
i.2063

T=m= 2w

1.0540

2.1360
N- 3693

FY 1984 Y 1985

== sI=zc=c TZETT =2

1.0540 1.0540

1.,4024 i.4782
1.5497 1.6334

143131 1.3840
1.4510 1.5294

1.2365 1.3032
1.3663 1.4401

Y 1993 kY 1994

¥
=ss==:= =3=a=as

i.754C 1.0540

2.1080 . 2219
2.32%4 2.485¢2

1.9850 2.092
2.1934 2.3410

.0200
.0200

1.0540

1.5580
i.72i6

1.4588
1.6120

1.3736
1.o179

FY 1ous

2.2051

2.435617




. 0020

A1SSILES
T2 My I E
E,
197 ieT TYOIOHO  FY !Udl 'Y QusZ  FY ‘ORI FY 1984 FY 085  FY 1986 .
= = = s> . TRWITTSOTN a3 & -4 Te=WIL.E2m== TUZT T ==X t L 5 32 4 £ ) =TS I 3 ¥+ & ¢ + ]
SCRLATION 3ATE 1.0680 1. 0680 1.0620 1.0560 1.0540 1,0540 1.0540 1.0540 1.0540 . :
345~ YEAR 1978 E
Bt ¢+ £ £ F & 1 -
CO4PNUND INDICES 1. NO0O 1.0680 11342 1.1977 1.2624 1.3306 1.4024 1.4782 1.5580
CMPISITE INDICES !.0047 t.i524 1.2272 1.2937 1.3636 1.4372 1.5148 1.5956 1.6828
a5 YA 1979 ]
seToszTssSEmaEs
_04PNUND INDICES 0343 1. 0000 1.0620 1.1215 1.1820 1.2459 1.3121 1.2840 1.4588
= CNOASITE INDICES  1.0269 i.0384 1.1490 1.2113 1.2767 1.3457 1.4183 1.4949 1.5757 :
2 34sc (EAR 1980
m FTUSIISSTSESESS
o= CoUonghn INDICE L8311 .9416 1. 0000 1.0560 1.1130 1.1731 1.2345 1.3032 1.3735
& ] 2O%PTSITE IMDICES L9669 1.0248 1.0820 1.1406 1.2022 1.2671 1.3355 1.4077 14837
48 0
QW Vo U987 FY 1988  FY 1989 FY 1990 FY 1991 FY 70> r '~c2  FV 1304 €V 1QOF 5
M I 3t 2 2 &~ £+ - & & - 3 BEERSEI=S ES==S=m== =TT =SS E it § 3 SS=TToSS =TT E
=t
=3
2] ESTALATIIN RATE t.0540 1.054C 1.0540 [.0540 1.0540 1.054G 1.0540 1.n540 1. 0540
mn BASE EAL 1978
v w Zz===as=ss==== t
%) CAONUND INDICES .5421 1.7308 1.8243 1.9228 2.0266 2.1360 2.2514 2.372¢ 2.501! :
& m COMPASITE INDICES 1. 7737 1.8895 1.9704 2,0748 2.1890 2.3072 2.4318 2.5631 2. 7015 |
3 1
AR 1979
sS===s== . ‘
1PAUND INDICES 1.5374 1.6206 1.7081 1.8003 1.8976 2. 0000 2.1030 2.2219 2.3418
CNMPNSITE INDICES ! 4507 1. 7504 1.6450 1.9446  .2.0495 2.1623 2.2749 2.2999 2.5295
RASE YEAR 1980
E 2 2 232 £ 2 F 5 1 & 3 .
CONPNUND ({NDICES 1.a478 i.5260 1.6084 1.6952 1.7868 1.8833 1.9850 2.0921 2.29514
COMPOSITE INDICES | 2438 i.6482 1.7372 1.8311 1.9299 2.034) 2.1440 2.2598 >.3818
OUTLAY RATES
S2eaAnITTTLED
157 YEAR IND YEAR 3RD YEAR 4TH YEAR STH YEAR 6TH YEAR TTH YEAR
T I=woS== STz IeES =ZizssSmu=sT t % & -+ & - 4 mEEmoxwsSs 3+ 3+ &1 ESE EET T I
197n R .4900 .3000 L0500 .0a80 . 0020 0. 0000 ]
079 10U L4900 . 3000 ,0500 .0430 . 0027 5. 0000
1250 AND LEYONG 00 L4900 . 3000 LG50 .04R%0 0. 0000
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STQUAI:ITYPRACT
ICABLE
EBOICO&XEU«W&bﬂbDIo
——
"t" TABLE

d t 60 & s L 975 L 99 L. 995

1 3.078 6,314 12. 796 31.821 63.657

2 1.886 2.420 4,703 €.905 9.925

3 1.638 2.353 3.'82 4.541 5.841

4 1.533 2.1732 2.776 el 4,604

5 1.470 0615 2.571 3.365 4,032
b R TN AR S TN 2,547 g J 3.707

7 Loatg o o L.89% 2. 365 2.998 3.499

8 1.397 1.860 2. 306 2,896 3.355 !

g R 1.%33 2 262 2,821 3.250
10 e A i e [ ¢ RN 2.764 3.169
1 v gRY 1. 09¢ ! 2.201 2718 3.100
12 R T o T 2 179 2.681 3.055
13 [ .50 b 171 1160 2.659 3.012
14 F i 1,16 7.145 3 624 2.977
15 ieJ4l L7530 2131 2.602 2.947
16 [ A 1.746 2.120 2.583 2.921
17 I i 746 2.110 2 567 2.R98
18 g T 1,734 2.101 2.552 2.878
19 i 328 1.729 2.093 2.539 2.861
20 ] » { 1.725 2 036 2.528 2.845
21 .33 1.721 2.080 2.518 2.831
2 1.321 1.717 | 2.974 2.508 2.819
25 1.319 . 2.069 2.500 2.807
o4 1.3:8 ) Y. 711 2.964 2.497 2.797
25 1.316 | 1.703 2.060 2.485 2.787

(]
i

26 1.315 15796 2.056 2.479 2.779
27 1.314 1,7G3 2.052 2.473 2.771
28 1.313 1.701] 2.048 2,467 2.763
29 1.311 1.699 2.045 2.462 2.756
30 1.310 1.597 2.042 2.457 2,750
w 1.282 1.645 .960 2.326 2.576

1‘(:-% d)

F-2
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THIS PAGE IS BEST QUALLTY PRACTICARLE
FROM COPY FunwiSHED TO DDC

F(.95.d .4)

1
—— S I e - - - i ~—— '
[§ ¢ 1 / ¢ ¢ 1 !
2 L] ) / i) ]
1 1614 199.5 .215.7  2%24.0  290.2 2360 236.8 2.6 260.5 261.9
S 18.51 19.00 1.1+ 19,49 19,00 19.3% 19, 55 BR3¢ 19. 44 18, %0
3 10.13 9.55 Y.24 9.1 9,01 8.94 .49 8.85 8.81 .79
4 7.71 6.94 6.59 6.9 .26 6.16 6.09 6.06 6.00 5.96
5 6.61 5.79 5.41 5.19 5.05 4.95 4,48 4.82 4.77 4,74
6 598 5.1k  A.t6 &.55 G35 4.28 | 4.9 @ &.1% &%.1D &.06
7 5.59 4.74 4.35 402 3.97 2.87 1 3.79 3.73 3.68 1,64
8 5.32 4.46 4.07 3.84 3.69 3.58 3.50 3. 44 3.19 1,35
9 5.12 4. 26 3. 66 3,65 3,48 3.7 3.29 3.23 3.18 3,14
10 4.96 4.10 7l 3.48 3.33 3.2 3.14 3.07 3.02 2.9%
11 4.84 3.98 3.59 3.36 3.2 3.09 ' 3.01 2.95 2.90 755 ]
12 4.75 3.69 3.49 3.26 31l 3.00 291 2.85 2.80 2.75
13 4.67 3.81 L 3.18 1.03 2.92 2.83 2077 2.71 2.67
14 4.60 3.74 3,34 3.11 2.96 2.85 2.76 2.70 2.65 2.60
15 4.54 3.68 .29 3.06 2.90 2.79 271 2.64 2.59 2.54
16 8% 3.63 .24 301 2.85  2.76 | 2.66  2.59 = 2.54  2.49
17 4.45 3.59 3.20 2.96 2.81 2.70 2.61 2.55° 2.49 2.4
18 4.41 3.55 3.16 2.93 27T 2.66 2.58 2.51 2.46 2.41
19 4,38 3.52 3.13 2.90 2.74 2.63 2.54 2.48 2.42 2.38
20 4.35 3.45 3.0 2.87 % T 2.60 | 2.51 245 2.39 2.35
21 4.32 3.47 3507 2 64 2.66 2.57 2,49 51T 2.37 732
{22 4,30 344 3.05 2.82 2.66 2.55 2.46 2.4 2.34 2.30
2 4.28 3.42 5102 2.80 2.64 2.53 2.4 2.4 2.32 227
24 4,26 3.40 1.01 2.78 2.62 LG 2.36 2.30 205
25 4,204 3.139 2.99 2,76 2.60 2.49 2.%0 2.34 2.28 2.24
76 4.23 ST PG ol 2.50 G 7.9 P 2.27
27 4.21 3.55 2.96 2.7 2.57 2.4 ) 7.2 2.25
28 4.2 3. 34 2.35 2. 71 2.56 2.45 .36 2.29 2094
29 4.18 333 2.9 2.70 2.55 2.43 Zie s .28 2,22 2.18
30 4.17 1,32 2.62 2.69 .53 242 2.33 ey 2.21 2.16 |
40 .08 3.23 D86 261 2,45 Z.34 | 2.25 218 2.12 2.06 |
60 4.00 3.15 2.76 2.53 2.37 2.25 217 20l 2.04 1.99
120 3.92 3.07 2.68 2,455 2,29 2.17 2.09 2.02 1.96 1.91
© 3.84 3.00 2.50 2.37 2ot 2.10 2.01 1.94 1.88 1.83




