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APPENDI X A
COST VARI ANCE EXAMPLES

. I NTRODUCTI ON

A. BACKGROUND

1. The yardstick of a programis financial success is the nagnitude

of program cost growth. Cost growth is the difference between the origina
program cost estinmate, the baseline, and the cost of the delivered system
Such a sinplistic measure of cost growth yields little insight to a
program s true cost experience and can be misleading. A program which has
experienced no net cost growh but delivers only half the original quantity
is not a financial success. On the other hand, a program conpleted on

time, wthin specifications, and in full quantity but wwth a 50 percent cost

growt h because of inflation should not be considered a financial disaster.

2. Measuring cost growh in an analytically and managerially useful
fashion requires the segregation of econom c and quantity factors from all
ot her cost growth. DoD Instruction 7000.3 (reference (a)) requires the
segregation of cost variances into seven categories of which the Economc
and Quantity categories are of paranmount inportance. This appendix is
intended to portray typical approaches to the categorization of SAR cost
variances wth enphasis on nultiple category changes and integrity main-
tenance Oof the Economic and Quantity categories.

B. DATA REQUI REMENTS

1. Conputation of variance categories requires a baseline (usually
the DE) and a CE at sonme |evel of detail by fiscal year. The m ninmum
required detail is determned by two requirenents:

a. The detailed estimate nmust have a |ine for each data el enent
required in the Program Acquisition Cost section of Format E.

b. The detail nust include a separate line for each item of
hardware for which a cost quantity curve, SAR Format I, i s required.

2. Because of the requirenent to cal culate variances in base year
dollars and escal ated dollars, the analyst will usually find that calcul a-
tions are easier if the detailed working estimate is in base year dollars.
Escal ation can be identified in either a single line for each appropriation
or individually for each line of the detailed estinate.

3. |f the SAR anal yst does not participate in the preparation of
the formal detailed program estimate, he or she nust make the estimator
aware of the input detail required for variance calculations. This can be
t roubl esone when the budget process results in program funding estinates
whi ch do not directly relate to the estimating assunptions and techni ques
of the cost analyst. When this occurs, it may be necessary to distribute
the budget estinate arbitrarily to the required lines of the SAR estimte.
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When making this distribution, the anal yst should be careful to assign hardware
line itemvalues in a manner consistent with the appropriate cost-quantity
curves. Sloppiness in maintaining the.integrity of cost-quantity curve-
related data elenents nmay result in a requirenent to reconpute prior variances
when updated cost-quantity curves are fornmally submtted. Updated curves are
required when “there is a 10 percent increase in a cost-quantity curve-related
data el enment or when a program cost estimate is formally updated via a
Program or M| estone review,

C. PROCEDURE

1. This appendix follows a hypothetical aircraft programthrough five
SAR iterations. The conputation formats and procedures portrayed are not
mandat ory unl ess specifically directed by DoD Instruction 7000.3 (reference
(a) ). However, the analyst’'s task will be easier if he or she establishes a

consistent routine in terms of procedures and formats for variance
cal cul ati ons.

2. The foll owi ng general procedures should be typical and wll be
followed in this appendi x:

a. Prepare the CE for the previous SAR subm ssion in the required
line item detail by fiscal year. The estimate should include base year and
escal ated dollars by appropriation.

b. Determine, in order of calculation, the required change
categories by line item

C. Ensure that all new cost inputs are in ternms of the necessary
line itemdetail as determned in step b.

d. “I'f inputs are in escalated dollars, convert themto base
year dollars.

e. Conmput e the basic changes in the required order.
f. Make al |l ocations and adjustnents to basic change cal cul ati ons.
Al | ocations and adjustnents wll usually be required in the follow ng

ci rcunst ances:

(1) A quantity change is made when DE and CE | earning
curves are different.

(2) A quantity change and schedul e change occur in the sane
report.

(3) A change results in a cost reduction.

g. Update the previous detailed CE with the current changes.

h. Prepare SAR Formats E, G and H.
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| 1. THE DEVELOPMENT ESTI MATE BASELI NE

A THE ESTI MATE

1. Table I'l. 1 displays the DE by appropriation and najor cost elenent.
Maj or cost elenments are displayed in constant FY 79 (base year). dollars with
escal ati on shown as a single line for each appropriation. For purposes of
this exanple, the DE is defined at the mninmmlevel of detail consistent
with the cost variance requirenents of DoD Instruction 7000.3 (reference (a)).

This mnimum detail is driven by three requirenents:
a. Each maj or appropriation nust be separately displayed in
Formats E;, G and H In this exanple there are three appropriations:

RDT&E, Procurenent, and Mlitary Construction.

b. Procurement costs in Format E nust be displayed as flyaway
cost, other weapon systemcost, and initial spares and repair parts wth
the | evel of aggregation in each major increnent determ ned on a program-by-
program basis. In this exanple, flyaway cost is required in terms of airfrane,
engi ne, and avionics. Oher weapon system cost is divided between Peculiar
Support Equi pnent and all other.

C. Quantity changes nust be conputed fromthe original cost-
quantity curves. For this exanple, engines and airframes are conmputed from
cost-quantity curves. For sinplicity, avionics are assuned to exhibit no
| earning. Although there is no SAR requirenent to break out devel opnent
costs , airframe and engines are detailed because prototype costs are rel ated
to the procurenment cost-quantity curves. Engine spares are separately de-
tail ed because they are estimated on the same cost-quantity curve as the
engi nes included in flyaway cost.

2. The footnotes to Table 11.1 identify the cost-quantity curve
assunptions and rel ationshi ps between prototype and production units. SAR
preparers should be famliar with | earning curve theory, but this know edge
is not mandatory for preparing a SAaR. The analyst can performall necessary
variance cal cul ations provided he or she is given the new costs by fiscal
year in the detail contained in Table 11.1.

3. Tables 11.2 and 11.3 portray the econom c assunptions used in the
DE.  The conposite indices are determned by the nethods explained in
par agr aph 4-3.c. of the guide.
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TABLE ||. 1
DEVELOPMENT EST|I MATE BASELINE

Sept enber 30, 1978

1977 1978 1979

1980 1981 1982 1983 1984 1985 1986 TOTAL
Devel opnent
Airframe
oty 1l 1 2 4
cost 150.0 105.0 178.5 433.5
Engi ne
Qy 6 8 10 24
Cost 27. 4 28. 8 32.6 88. 8
C her 272.6 __ 221.2 512.4 621.5 750.0_  300.0 2,677.7
Total 79% $300.0 3/ $400.0 3/ $650.0 $800.0 $750.0 $300.0 $3,200.0
| ndex 0.917 0.972 1.030 1.092 1.158 1. 227
Escal ati on 3 3/ 19.5 73.6  118.5 68. 1 279.7
Total (Ese $ ) $300.0 5400.0 $669.5 $873.6 S368.5 $368.1 $3,479. 7
Procurenent :
Airframe
Qy 10 20 40 40 40 150
cost 720.9 1111.9 1823.8 1590. 6 1460. 9 6,708.1 4,
Engi ne
Qy 50 100 200 250 600
cost 140. 4 234.9 415. 2 475. 2 1, 265.7
Avi oni cs 105.0 190.0 370.0_ _360.0 355.0 1,380.0
Subt ot al (Flyaway) 966.3 1536.8 2609.0 2425. 8 1815.9 9,353.8
Pecul i ar Support 150.0 320.0 500.0 70.0 1,040.0
Q her wWeap. Sys. Cost &/ 80.0 70.0 30.0 30.0 15.0 225.0
Initial Spares -
Engi ne
Qty 25 50 60 60 45 240
cost (70.2) (117.5) (124.6) (114.0) (82.3) (508. 6)
Other (75.0) (110.0) (140.0) (150.0) (149.0) (624.0)
Total Spares _145.2 227.5 264.6 _264.0 231.3 1,132.6
Total Proc. (?79%) $1341.5 $2154.3 S3403.6 $2789.8 $2062.2 $11,751.4
| ndex 1. 313 1.392 1.476 1. 565 1.658
Escal ation 419.9 844.5 1620. 1 1576. 2 1356. 9 5,817.6
Total Proc. (Esc $) $1761.4 $2998.8 $5023.7 $4366. o $3419.1 $17,569.0
Construction (79%) 100. 0 150. 0 250.0
I ndex 1. 313 1.392
Escal ation _31.3 58.8 90.1
Total Const. (Esc $) $131.3 $208.8 $340.1

1/ Airfranme cost calculated fromtbe follow ng |og-1inear cunulative average cost-quantity curve:

Y = axP wher e
Y . cunulative average unit cost
cost of the first unit
cunul ative quantity
sl ope exponent

T X >
nonon

For the Airframe, A = $150.0 and the exponent for the assumed 85% sl ope (b)
of $150.0 is assuned to be constant Fy78 dollars as well

first unit cost

2/ Engine cost

is calculated the sane as in 1/ above except A ~$6.

is -0.234465. For this exercise, the

as constant

o and b = -0.152003 for

FY79 doll ars.

a 90% slope.

3/ Since the base year is FY79, the FY77 and 78 val ues are actuals. The amount of escal ation which nust be added to

arrive at
year dollars) ;
shoul d be shown on SAR format E by footnote.

the FY?9% value for those years is calculated as follows:

(Pre-base year

actuals) + (index) =
(300 = 0.917) + (400 = 0.972) = $738.7: amount to be added is (738.7) - (300 + 400) = $38.7 and

(base

4/ Airframe costs are based on the sane cost quantity curve asfor R&D prototypes except that the cal cul ati on assumes
three rather than four prototype units to account for the effects of the production break between R&D and

procurenent.

5/ Engine costs are based on the same cost quantity curve as for RsD prototypes except that the cal cul ati on assunes
18 rather than 24 prototype units to account for tha effects of the production break between R&D and procurenent.

Costs are conputed on the basis of total annual buys ,
l'ines proportionally (e.g.

(210.6 - 140.4) is for the 25 engine spares) .

6/ Training and data per DopI 5000.33 and ML STD 881.

A=

including spares ,
, FY82 engi ne buy is 50 flyaway pilus 25 spares for a total
of 75 engines is 210.6 {FY79$) and as all ocated to flyaway by (50 « 75) x 210.6

140. 4.

and allocated to Flyaway and Spares

engi ne buy of 75. The cost
The bal ance of 70.2
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Price

Fi scal Annual Level Conposite | ndices
Year Rat e( % | ndex RDT&E Procur enent Construction
1977 6 0. 890 0.917 +
1978 6 0.943 0.972
1979 6 1. 000 1.030
1980 6 1. 060 1.092 ~
1981 6 1.124 1.158
1982 6 1.191 1.227 1.313 1.313
1983 6 1.262 1.392 1.392
1984 6 1.338 1.476
1985 6 1.419 1. 565
1986 6 1. 504 1. 658
1987 6 1.594
1988 6 1.689
1989 6 1.791
1990 6 1.898

Table 11.2 Indices
Qutl ay Percent/ Year

Appropri ation 1st 2nd 3rd 4t h 5th
RDT&E 55 40 5
Pr ocur enent 10 40 30 15 5
Construction 10 40 30 15 5

Table 11.3 Qutlay Rates

Table 11.4. shows how the FY 84 conposite procurenent index was cal cul at ed.

The tabular format is identical to Table 4-5 in Chapter 4 of the guide.

Qut | ay Fi scal Year 1984 1985 1986 1987 1988
% + 100 Price Level |ndex 1. 338 1.419 1.504 1.594 1.689
.10 0.134
.40 0.568
.30 0.451
.15 0. 239
.05 0. 084
Conposite I ndex = sum of diagonal = 1.476

Table 11.4 FY84 Conposite | ndex
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B. FORMATS

1. Tables 11.5, 11.6, and I1I.7 portray SAR Formats E, G and H for the
exanple. These formats should be conpared to Table Il. 1 so that the reader
understands the relationship between the SAR formats and the DE detail.

Since this is the first SAR, the DE and CE are the sane. Note that the base
year is FY 79. This nmeans that FY 77 and 78 values are represented in

Table Il1. 1 as prebase year actuals. The values for these 2 years are never
affected by the escalation calculations in this exanple.

2. The remai nder of this exanple conplies with the follow ng fornmat:
a. The changes to be made w | be descri bed.
b. Cal cul ations will be made by variance category for each

appropriate line itemof Table 11.1.

C. The line item changes will be summarized into the Table 11.1
format to becone the detailed CE on which the next set of changes will be
based.

d. The CE values for SAR Formats E and Hw ||l be extracted from
the new sunmary CE detail.
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E
Program Acqui sition
1, cost

Devel opnent
Procur enent
Airframe
Engi nes
Avi oni cs
Total Flyaway
Pecul i ar Support
O her weap. Sys. cost
Initial Spares
Construction

Total ;' Constant FY79$

(1)

Equi p.

Escal ati on

Total Program Cost
2. Quantities
Devel opnent
Procur ement

Tot al

3. Unit Cost

Procur enent :
Constant FrY79s
Escal at ed

Program
Const ant FY79$
Escal at ed

1/ Includes $300.0 in rY77 and $400.0 in FY78 actuals.

TABLE 11.5

Sel ected Acquisition Report
System B- X

(Dollars in MIIlions)
(2) (3) (4)

As of Date: 30 Septenber 1978

(5) (6) (7) (8)

Devel opnent Current Current & Budget Balance to Conplete
Esti mte Changes Esti mte Fundi ng Prior yrs Year  FYDP Beyond FYDP Total
(FY77-86) (FY77-86) (FY79)
.$3,200.0 v/ $3,200.0 Devel opnent  $700. 0 $669.5 $2,110.2 $3,479.7
11, 751. 4 11,751. 4 Pr ocur enent 4.760. 2 12,808.8 17,569.0
6, 708.1 6, 708. 1 Construction 340.1 340.1
1,265.7 1,265.7 Tot al $700.0 $669.5 $7,210.5 $12,808.8 $21,388.8
1,380.0 1,380.0
9,353.8 9,353.8 Quantity
1,040.0 1,040.0 Devel opnent 1 1 2 4
225.0 225.0 Procur enent L . 30 , 120 150
1,132.6 1,132.6 Tot al 1 1 32 120 154
250. 0 250. 0
$15,201.4 1/ $15,201. 4
6, 187. 4 6, 187. 4 4. Approved Design to Cost Goal: Average Flyaway Cost for 150
units at a peak production
$21, 388. 8 $21,388. 8 rate of 4 per nonth,
Devel opnent Appr oved Current
4 4 Estinmat e Proogram Estimate
150 150 Constant Fy79s $62. 4 $62. 4 $62. 4
154 ' 154 Escal at ed 93.8 93.8 93,8
5. Foreign Mlitary Sales: None
$78.3 $78.3
117.1 117.1
$98. 7 .$98. 7
138.9 138.9

.$38.7 nust be added to raise total

pre-base year actuals to FY79§.



TABLE 11.6
COST VARI ANCE ANALYSI S
(Dol lars 1 n Millions) As of Date: 30 Septenber 1978
Base Year: 1979
Base vear/ry79 Constant $
G DEV PROC CONST SUBTOTAL ESC TOTAL REMARKS
Devel opment  Esti mate $3,200.0  $11,751.4  $250.0  $15,201.4  $6,187.4  $21,388.8 Esc . Dev. 279.7; Proc. 5817.6; const. 90.1
Previ ous Changes
Current Changes
Total Changes
Esc . Dev. 279.7; proc. 5817.6; Const. 90.1

Current Estinate

$3,200.0  $11,751.4  $250.0  $15,201.4  $6,187.4  $21,388.8




T
v

(’ K ,_,?"1\ ‘

TABLE 11.7
Sel ected Acquisition Report
System  B-X As of Date: 30 Septenber 1978
H. BUDGET YEAR AND OQUT YEAR PROGRANS
Current Estimate Escal ation (Base Year Fy79)
Fiscal Budget Year Thru Conpl etion Amount Rate 1/
Year Dev. Proc. Const. Dev. Proc. Const. Dev Proc Const
1979 $669. 5 $19. 5, 6.0
1980 873.6 13.6 6.0
1981 868. 5 118.5 6.0
1982 368. 1 1,761.4 131.3 68. 1 419.9 31.3 6.0 6.0 6.0
1983 2,998. 8 208. 8 844.5 58. 8 - 6.0 6.0
1984 5,023.7 1,620.1 6.0 -
1985 4,366.0 1,576.2 6.0 -
1986 3,419.1 1, 356.9 6.0 -
| Tot al $2,779.7 $17,569.0 $340. 1 $279.7 $5, 817.6 $90.1
0
e 1/ Since the annual rates shown do not incorporate spend-out rates or the conpounding

effect of prior years’ escalation, they cannot be used to track the inflation
amounts shown for applicable years.




I11.  CURRENT ESTI MATE CHANGES , DECEMBER 31, 1978

A. S| TUATI ON

1. Three changes to the CE have been directed as a result of the FY 80
PPBS process:

a. Escal ation rates for the ry 80 budget and subsequent years
have been revised. The new annual rates and resultant conposite indices
are shown in Table 111.1 bel ow.

Price
Fi scal Annual Level Conposite Indicest
Year Rat e( N | ndex RDT&E Pr ocur enment Construction
1977 6 0. 890 0.917
1978 6 0. 943 0.972
1979 6 1. 000 1. 030
1980 6 1. 060 1. 095
1981 6.5 1.129 1.166
1982 6.6 1.203 1. 243 1.337 1.337
1983 6.5 1.282 1.323 1.421 1.421
1984 6. 4 1. 364 1.508 1.508
1985 6.3 1. 450 1.599
1986 6 1. 537 1.695
1987 6 1.629 1. 796
1988 6 1. 726 1.904
1989 6 1. 830
1990 6 1. 940
1991 6 2. 056
1992 6 2.180

lOutlay rates are unchanged from Table 11.3.
TABLE 111.1 |Indices
b. Budget limtations have resulted in a reduction of planned

FY 80 funding and a restructuring of the renaining devel opment schedule. The
revi sed devel opnent funding is shown in Table 111.2. Note that the re-
structuring has added 1 year to the devel opnent program and deferred one
prototype airframe fromFyYy 80 to FY 81. As a result, the start of the pro-
curenment and construction program has al so been del ayed 1 year.

FY80 FY81 FY82 FY83
Prototype Qy (Airframe) 1 1
Airframe 79% (92.8) (85.7) -
79% Tot al 725.0 775.0 325.0 30.0
. I ndex 1. 095 1.166 1. 243 1.323
Escal ated $ Tot al 793.9 903. 7 404.0 39.7

TABLE 111.2 Devel opnment Fundi ng
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C. The engi ne spares requirenment has been increased from 240 to
270 engines. This will be acconplished by increasing the engine spares
buy from60 to 70 in the 4th year and from45 to 65 in the 5th year.

2. Note that the funding change in Table 1III.2 is shown in both base
year and escal ated dollars. \Wen program changes are provided to the SAR
anal yst in escalated dollars, the analyst should restate the values in base
year dollars before proceeding with the required calculations. The 79%
values in Table 111.2 are derived by dividing the escal ated dol |l ar val ues
by the appropriate conposite index in Table 111.1. This table is used rather
t han Table 11.2 because the values are for the FY 80 budget subm ssion and
reflect the new budget indices. Although it is possible to do the required
variance conputations in escalated dollars and backout the escalation |ater,
it will generally be easier to restate the initial input data in base year
dollars. This will be especially true for the Decenber SAR since the Decenber
CE will usually assunme different indices than the Septenmber CE. Al cal-
culations in this appendix are done in base year dollars.

B. VARI ANCE CATEGORI ES AND COMPUTATI ONS

1. The next step is to determ ne which variance categories wll be
i nvol ved.
a. The change in indices is clearly an Econom ¢ Change.
b. The restructuring of the devel opnent programresults in a

Schedul e Change for all three appropriations: RDT&E, Procurenent, and
Constructi on.

C. The additional cost associated with the engi ne spares increase
I s a Support Change because spares are not part of the flyaway cost. However,
since spares and flyaway engines are procured fromthe same production Iine,
they are estimated on the same cost-quantity curve. The Spares increase
occurs in the 4th and 5th years of the procurenent schedule. The | ast
engi ne buy for production aircraft is in the 4th year of the procurenent
program  The increased spares buy in the 4th year will increase the total
4th year engine buy, spares plus flyaway, resulting in a lower average unit
cost for all engines in the 4th year. The reduced cost of the 4th year
production engine buy is an Estimating Change.

d. Four variance categories are involved. 1In accordance with
DoD I nstruction 7000.3 (reference (a)), the variance categories will be com
puted in the follow ng order: Econom ¢, Schedul e, Estimating, and Support.

2. Table 111.3 displays the required variance cal cul ati ons.

a. First, the Econom ¢ Change is cal cul ated by appropriation.
The Econom ¢ Change is the difference between the i medi ately precedi ng SaR
CE (Septenber 1978) and the same estimate using the new indices. For 1980
RDT&E, t he new escal ati on anmobunt is the Septenber 1980 val ue in base year
dollars ($800.0 from Table II.1) times the new conposite index (1.095 from



)
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Table Il11. 1) less the base year value ($800.0) . Subtracting the Septenber
SAR escal ation anount for 1980 ($73.6 from Table I1. 1) fromthe new 1980
escal ati on anmount yields the Econom c Change for 1980. The arithnetic

| ooks like this:

$800 X 1.095 =
$876.0 - $800.0
$76.0 - $73.6 =

$876. 0
= $76.0 New Escal ati on

$+2. 4 Econoni ¢ Change

Repeating the above procedure for each year and each appropriation yields a
total Econonmi ¢ Change of $+394. 8.

b. Next, the Schedul e Change is cal cul ated by appropriation.

(1) The new devel opnent funding from Table 111.2 is spread
(including the rY 77-79 values from Table 11.1) and escal ated by the new

indices. The Total columm shows a value of $3205.0 (J?Y 79%) which is $5.0
greater than the Septenber FY 79$% RDT&E total of $3200.0. The $+5.0 is the
base year dollar portion of the RDT&E Schedul e Change. |In Table 111.3 the
total RDT&E escal ation is $305.8- Subtracting the total Septenber RDTSE

escal ation of $279.7 (from Table 11.1) the total escalation has increased

by $26.1. This total change includes the $+13.2 RDT&E Econom ¢ Change cal -
culated in B.2.a. Subtracting the Econom c Change portion | eaves a net pro-
gram change-rel ated escal ati on value of $+12.9 for the RDT&E Schedul e Change.

(2) Unlike the devel opnent program which was stretched from
a 6- to a 7-year program the procurenent programremains a 5-year program
wi th no change in the annual base year dollar anounts. The start has been
del ayed from FY 82 to FY 83, causing an increase in the escal ated dollar
totals. The procurement schedule PCR is conputed exactly as it was for
RDT&E in B.2.b. (1). The new total procurenent escalation is $7,278. 4.
Subtracting the Septenmber procurenent escalation (from Table 11.1) yields
a total Escal ation Change of $+1,460.8. Subtracting the previously cal-
cul at ed procurenent Econom ¢ Change of $374.8 yields PCR escal ati on of
$+1,086.0. The procedure is repeated for construction.

C. The Estimating Change relating to the flyaway engi nes but
caused by the increased engine spares buy is calculated next. This is done
by subtracting the prior (Septenber 1979 values in 79% from Table 11.1)
filyaway engi ne funding profile entered on the new schedule, fromthe new
engi ne flyaway funding. The result is the base year dollar change of $-0.6.
The changes by fiscal year are then escal ated by the new conposite indices
to determ ne the Estimating PCR escal ati on.

(1) Note that in this case only FY 86 has changed. This is

because the cost and quantities of both flyaway and spares engines are the
same prior to FY 86.

A-12




TABLE 111.3
PROGRAM CHANGES (DECEMBER 31, 1978)
1977 1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 ToTAL
SEP. PDT&E (799%) $300.0  $400.0  $650. o $800.0 $750.0  $300.0 $3,200.0
New | ndex f oot not 1, 1030 1.095 1.166 1.243
New Esc see ootnote 19.5 76.0 124,5 72.9 292.9
Previ ous Esc 19.5 72.6 118.5 68. 1 279.7
Econ. Chg -0- +2.4 +6. 0 +4.8 +13.2
SEP. PROCUREMENT (79% ) $1341.5 $2154.3 $3403.6 $2789.8 $2062.2 $11,751. 4
New | ndex 1. 337 1.421 1.508 1.599 1.695
New Esc 452. 1 907.0 1729.0 1671.1 1433.2 6,192. 4
Previ ous Esc 419.9 844.5 __ 1620.1 1576. 2 1356.9 5“817.6
Econ. Chg +32.2 +62.5 +108.9 +94 .9 +76 .3 +374.8
SEP. CONSTRUCTIon (- 799) $100.0  $150.0 $250.0
New | ndex 1.337 1.421
New Esc 33.7 63. 2 96.9
Previ ous Esc 31.3 58.8 90.1
Econ. Chg +2.4 +4. 4 +6. 8
TOTAL ECONOM C CHANGE $+2.4  $+6, 0 $+39.6 $+66.9 $+108.9  $+94.9  $+76. 3 $+394. 8
-3
o REV IS ED SCHEDULE:
“ RDTSE (799%) $300.0 $400.0 $650. O $725.0 $775.0 $325.0 $30.0 $3,205.0
New | ndex see footnote 1/ 1.030 1.095 1.166 1.243 1.323
Esc $ Tot al $300.0 $400.0 $669.5 $793.9 $903.7  $404.0 $39.7 $3,510. 8
Total RoT&E ESc 305. 8
Less Previ ous RDTSE Esc -279.7
Total Esc Change +26.1
Less RDT&E Econ -13.2
+12.9
Procurenent (79%) $1341.5 $2154.3 $3403.6 $2789.8 $2062.2 $11,751.4
New | ndex 1.421 1.508 1.599 1.695 1.796
Esc $ Total $1906. 3 $3248.7 $5442.4 $4728.7 $3703.7 $19,029.8

const. (79%)
New | ndex
Esc $ Total

CONTI NUED NEXT PAGE

$100.0
1,421
$142. 1

Total Proc. Esc
Less Previous Proc. Esc

Total ESC Change

Less Proc. Econ

$150.0
1. 508
$226. 2
Total Const Esc
Less Previous Const ESc
Total Esc Change
Less Const Econ

~ 7,278 4
-5,817.6
+1,460, B

-374.8

$+1,086. O

$250.0

$368. 3
11

9
+2

+2 0O o
D 00N W

$+2

N ,‘)

+13. 2 Econom c (RDT&E)
+374. 8 Econom c (Proc}

+6. 8 Econonmic (Const)

+394. 8 Economc (Total)

+5. 0 Schedul e ($3205.0

- $3200. 0) (rY79%)

+12. 9 PCR Escal ation
+1086. O PCR Escal ati on

+21, 4 PCR Escal ation
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TABLE I11.

3 (Continued)

PROGRAM CHANGES (DECEMBER 31, 1978)
1977 1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 TOTAL
Estinating Change: 2/
Engi ne (Flyaway)
Qy 50 100 200 250 600
New 79$ 140. 4 234.9 415. 2 474.6 1,265.1
Prior 79$% 3/ 140. 4 234.9 415. 2 475. 2 1 265.7
79% Change - 0- - 0- - 0- -0.6 -0.6
New | ndex 1. 695
Esc $ Change -1.0 -1.0
Escal ati on -0.4 -0.4
Support Change:
Engi ne Spares

New Qy 25 50 60 70 65 240
New 79 70. 2 117.5 124. 6 132.9 118.5 563. 7
Prior Qy 25 50 60 60 45 270
Prior 79% 3/ 70. 2 117.5 124.6 114. 0 82.3 508.6
79% Change -0- - 0- -0- +18.9 +36. 2 +55.1
New | ndex 1. 695 1.796
Esc $ Change +32.0 +65. 0 97 .0
Escal ati on $+13.1 $28.8 $+41 .9

1/ Recall fromthe baseline (DE) that these are pre-base year actuals.

2/ This change is due to the fact that all engines (spares and f lyaway) are estimted fromthe sanme |earning curve.
the cost of a particular buy is independent of whether the engines are for spares or for airframe integration

wor ds,

(see note 5/, Devel opment Estinmate Baseline Table II. 1.)
3/ Note that these costs are entered on the new schedul e.

[n other

(-1.0 - (-0.6))

CHANGES

-0.6 Estimating Change (799%)

-0.4 PCR Escal ation

+55. 1 Support Change (Fy79$)

+41.9 PCR Escal ation



(2) Note that these prior annual funding figures are unchanged
but they are entered in terns of the new schedule (FY 83-86 rather than the
Sept enber 1979 schedule of FY 82-85) . This is. because the engine portion of
t he Schedul e Change is already included in the previously cal cul ated total
procurenent Schedul e Change.

(3) The new engine estimate in this exanple is derived from
the cost-quantity curve described in the footnotes to Table 11.1. However,
it is not necessary for the SAR analyst to actually performthe cost-quantity
curve calculation. Al that is necessary is that the anal yst be provided
wth the engine funding profile. Just remenber that if the profile is
provided in escalated dollars, the profile should be deescalated to base
year dollars.

d. The Support Change is determned by subtracting the Septenber
1979 engi ne spares estinmate from the new engine spares estinmate. These
annual differences in base year dollars are then escal ated by the new
indices. The resulting escalation anmount is the Support PCR escal ati on.
The Table 111.3 entries for Prior 79% are extracted fromthe Engi ne Spares
line of Table 11.1 and represent the Septenber 1979 val ues.

3. Table 11.1 should now be updated with the changes from Tables 111.2
and 111.3. The result is Table 111.4 which represents the detailed CE for
t he Decenber 1979 sar. This table becones the basis fromwhich future SAR
variances will be cal cul at ed.

4, Tables 111.5, 111.6, and 111.7 are the SAR Formats E, G and H,
respectively. The values in these tables are extracted directly from Tables
111.3 and 111.4.

5. The cal cul ations for the CE of the Approved Design-to-Cost Goal in
Format E, Table 111.5 are derived as foll ows:

a. The FY 79% val ue of $62.4 can be obtained from Table 111.4
by dividing the FY 79% flyaway subtotal of .$9,353.2 by 150 aircraft.

b. The escal ated Design-to-Cost value of 201.6 is obtained by
escal ating the flyaway subtotal annual anounts by the Table 111.1 conposite
| ndi ces and summing for a total £lyaway cost in escalated dollars. This
total is then divided by 150 aircraft.

C. Note that if quantities or production rates had been changed,
this procedure could not have been used. Subsequent iterations of this
exanple will display the detailed procedures for conputing the DIC goal only
to make Format E conplete. It is not the intent of these exanples to show
how to update the DIC CE. Design-to-cost tracking should be an ongoing
formal practice of the programoffice, and the values should be provided
to the SAR analyst for direct insertion in Format E.

A-15
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TABLE 111.4
CURRENT ESTIMATE ( DECEMBER 31, 1978)
1977 1978 1979 1980 1981 ° 1982 1983 1984 1985 1986 1987 TOTAL
Devel opnent :
Airframe , , ) , .
cqogt 150. 0 105.0 92.8 85.7 433.5
Engi ne
%lty 6 8 10 ég ]
cost 27.4 28. 8 32.6 ) 682'7
O her 272.6 221.2 512. 4 632. 2 689. 3 325.0 30.0 3, 205. !
Total 79% 300.0 1/ 400.0 1/ 650.0 725.0 /75.0  325.0 30.0 . 205.
| ndex 1. 030 1. 095 1. 166 1. 243 1.323 205 8
Escal ati on 19.5 68.9  128.7 79.0 9.7 . 510'8
Total (Esc $) $300.0 $400.0 $669. 5 $793.9 $903. 7 3$404.0 $39. 7 $3, ,
Propurenent:
AL 10 20 40 40 40 150
cqogt 720.9 1111.9 1823. 8 1590, .6 1460. 9 6, 708.1
=g e 50 100 200 250 600
o yt 140. 4 234.9 415. 2 474. 6 1,265.1
A oni 105.0 190.0 370.0 360.0 355.0 1,380.0
SVIb?nc:tC;; (F1 ) 966. 3 1536. 8 2609.0 2425. 2 1815. 9 9, 353.2
pecul | ar Support 150.0 3200  500.0  70.0 1’ 040. 0
O her Weap_ppSYs_ Cost 80.0 70.0 30.0 30.0 15.0 225.0
Initial spares o
[ (70.2) (117.5) (124.6) (132.9) (118.5) ( )
=noine S?;St 25 50 60 70 65 270
O her g (75.0) (110.0) (140.0) (150.0) (149.0) (624.0).
Total Spares 145. 2 227.5 264. 6 282.9 267.5 1,187.7
Tot al y 79% $1341.5 $2154.3 $3403.6 $2808.1 $2098.4 $11,805.9
ndox (799 1.421  1.508  1.599  1.695  1.796
| ati 564. 8 1094. 4 2038. 8 1951. 6 1670. 3 7,319.9
'Eztcgl aH 82 (Esc $) $1906. 3 $3248.7 $5442.4 $4759.7 $3768.7 $19,125.8
250.0
Construction (79$) 100.0 %Sgbg
| ndex 1.421 .
Escal ati on 42.1 76. 2 $%%g g
Total const. (Esc $) $142.1  $226.2

1/ See Format E, footnote 1.
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TABLE 111.5

Sel ected Acquisition Report
Syst em B- X As of Date: 31 December 1978

(Dollars in MIlions)

E (1) (2) (3) (4) (5) (6) () (8)
Program Acqui sition Devel opnent Current Current & Budget Balance to Conplete
1, cost Esti mate Changes Estimate Funding Prior yrs Year  FYDP Beyond FYDP Tot al
(FY77-86) - (FY77-87) (FY80)
Devel oprent $3,200.0 1/ $+5.0  $3,205.0 Devel opnent $1,369.5 $793.9 s1,347.4 $3,510. 8
Pr ocur enent 11,751. 4 - +54.5  11,805.9 Procur enent 5,155.0 13,970.8 19 125.8
Airframe 6,708. 1 6, 708. 1 Construction 368. 3 368. 3
Engi nes 1,265.7 -0.6 1,265.1 Tot al $1,369.5 $793.9 S6,870.7 S13,970,8 .$23,004.9
Avi oni cs 1,380.0 1,380.0
Total Flyaway 9,353.8 -0.6 9,353.2 Quantity
Pecul i ar Support Equip. 1,040.0 1,040.0 Devel oprent 2 1 1 4
Ot her Weap. Sys. COst 225.0 225.0 Procur ement . . 30 120 150
Initial Spares 1,132.6 +95. 1 1,187.7 Tota 1 2 1 31 120 154
Construction 250.0 250.0
Total: Constant FY79$ S15,201.4 Y/ $+59.5 G15,260.9
Escal ati on 6,187.4 +1, 556. 6 7,744.0 4, Approved Design to Cost Goal: Average Flyaway Cost for 150
units at a peak production
Total Program Cost $21, 388. 8 $+1,616.1 $23,004.9(CH-1) rate of 4 per nonth.
2. Quantities Devel oprent Approved Current
Devel opnent 4 4 Estimate Program Estimate
Procur enent 150 150 Constant FY79$ $62.4 S62. 4 : $62. 4
Tot al 154 154 Escal at ed 93.8 93.8 101.6
3. Unit Cost
Procurement : 5. Foreign Mlitary Sales: None
Const ant Fy79s Si8. 3 +0.4 S78. 7
Escal at ed 117.1 +10.4 127.5
Program
Constant FY79S S98. 7 +0. 4 $99.1
Escal at ed 138.9 +6. 8 149. 4

1/ Includes S300.0 in ry77 and S400.0 in Fy78 actuals. S38.7 nust be added to rai se total pre-base year actuals t0 FY79$.
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TABLE 111.6

COST _VARI ANCE ANALYSI S

(Dollars in MIlions) 2s of Date: 31 Decenber 1978
Base Year: 1979
Base Year/FY79 Constant s
G DEV PROC CONST SUBTOTAL ESC TOTAL REMARKS
Devel opnent Estimate $3,200.0 $11,751.4 $250.0  $15,201.4 $6, 187. 4 $21,388.8 Esc : Dev. 279.7; Proc. 5817.6; Const. 90.1
Previ ous Changes
Current Changes
Econoni c +394 .8 +394. 8 Esc . Dev. +13.2; Proc. +374.8; Const. +6.8
Schedul e +5.0 +5.0 +1,120.3 +1,125.3 Esc . Dev. +12.9; Proc. +1086.0; Const., +21.4
Esti mati ng -0.6 - -0.6 -0.4 -1.0 Esc .  Proc. -0.4
Support +55,1 - +55.1 +41.9 +97 .0 Esc . PrCc. +41.°9
Subt ot al +5.0 +54. 5 - +59. 5 +1,556.6 +1,616.1 Esc: Dev. +26.1; Proc. +1502.3; Const. +28.2
(CH-1)
Total Changes +5.0 +54.5 +59.5 +1 ,556.6 +1,616.1 Esc : Dev. +26.1; Proc. +1502.3; Const. +28.2
Current Estimate $3,205.0 $11,805.9  $250.0 $15,260.9  $7,744.0 $23,004.9 Esc:  Dev. 305.8; Proc. 7319.9; Const. 118.3
Changes Since Previous Report:
(Ch 1) The Current Estinmate for total Program Acquisition Cost changes as follows:
Current $ FY 79%
Devel opnent
Reduction of $75.0 in FY80 necessitating delay of prototype #4
from FY80 to FY81 and restructure of renmaining R&D effort
(Schedul e) $ +17.9 s +5.0
Revi sion of escalation indices (Econom c) +13.2 0
TOTAL Devel opnent Cost Change $ +31.1 s 5.0
PROCUREMENT
Revi si on of escalation indices (Econom c) $+374.8 $0
One year delay in production as a result of Devel opnent
change above (Schedul e) +1086. 0 0
Reduction in "flyaway" engine cost as a result of economcs
associated with increased engine spares quantity (Estimating) -1.0 -0.6
I ncreased engine spares quantity (Support) +97. 0 +55.1
TorAL Procurenent Cost Change $+1556. 8 $+54.5
CONSTRUCTI ON
Revi si on of escalation indices (Econom c) $ +6.8 $0
One year delay due to Devel opment change above (Schedul e) +21.4 0
TOTAL Construction Cost Change $ +28.2 $ 0
TOTAL PROGRAM COST CHANGE $+16l6. 1 $+59.5
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TABLE 111.7
Sel ected Acquisition Report
System B- X As of Date: 31 Decenber 1978
H  BUDGET YEAR AND OUT YEAR PROCGRANS
Current Estimate Escal ati on (Base Year FY79)
Fiscal Budget Year Thru Conpl eti on Anount Rate 1/
Year Dev. Proc. Const. Dev. Proc. Const. Dev Proc Con st
1980 793.9 68. 9 6.0
1981 903. 7 128. 7 6.5
1982 404.0 79.0 6.6
1983 39.7 1, 906. 3 142.1 9.7 564.8 42. 1 6.5 6.5 6.5
1984 3,248. 7 226. 2 1,094.4 76. 2 6.4 6.4
1985 5,442. 4 2,038. 8 6.3
1986 4,759.7 1,951.6 6.0
1987 3,768.7 1,670. 3 6.0

$2,141. 3 $19, 125. 8 $368.3 $ 2 8 6 .$B3319.9 $118. 3

1/ Since the annual rates shown do not incorporate spend-out rates or the conpoundi ng
effect of prior years’ escalation, they cannot be used to track the inflation

amounts shown for applicable years.



IV. CURRENT ESTI MATE CHANGES , JUNE 30, 1979

A S| TUATI ON

1. “Three changes are required based on direction and program experience
since the Decenber SAR

a. As the result of an April 1979 special DSARC review,” the
Secretary of Defense signed a Decision Menorandum directing an increase in
procurenment quantity from 150 to 170 aircraft. The menorandum al so directed
a stretchout of the procurenent schedule to reflect a peak annual buy of 35
aircraft rather than the previous peak rate of 40 per year.

b. A maj or design change in the hydraulic systens of the aircraft
has been approved beginning with the second prototype aircraft. The change
W |l increase airframe costs by 4 percent in FY 79$.

C. Experience on the first prototype aircraft indicates that

airframe costs will be 6 percent higher in FY 79% than previously estinated.

2. Reprogranm ng actions for FY 78 and 79 and a supplenental request
for FY 80 have been denied, so increased costs for these 3 years nust be
absorbed within current funding |evels.

B. VARI ANCE CATEGORI ES AND COMPUTATI ONS

1. Exam nati on of the needed changes indicates five variance
categories will be involved.

a. The increase of 20 aircraft is a Quantity Change.

b. The increased aircraft quantity causes an increase in spares
requi rements. For this exanple, only the engine spares requirenment wll
change. The change will require 9 additional spares engines to be bought
in FY 87. This will be a Support Change.

C. Reduction of the peak annual buy requirenent from40 to 35
aircraft will cause a schedule stretch in the procurenent program In this
exanple only, the airframe buys will be stretched. Engines and avionics
wi |l be procured on the schedul e shown for the Decenber 1978 SAR.  This
change is a Schedul e Change.

d. The design change to the hydraulic systenms is an Engi neering
Change.
e. The prototype actual cost experience results is an Estimating
Change.
2. The required order of calculation is Quantity, Schedule, Engineering,

Estimating, and Support.

A- 20




a. The Quantity Change nust be cal cul ated before the Engi -
neering and Estimating Changes. This calculation wll be based on the DE
cost-quantity curve. Since no previous. changes have affected the cost-
quantity curves, the DE curve used in the Quantity variance cal cul ation
is also the CeE curve. Since there is no difference between the DE and CE
quantity calculations, no allocation to other variance categories is required.

b. Since quantity and schedule are changing in the same report,
there will be a need to adjust the initial Quantity Change val ues by the
amount of the Schedul e Change. The reason for this adjustnment will be
clarified later in the di scussion of variance cal cul ations.

3. Table IV. 1 displays the required variance cal cul ati ons.

a. The new airfrane profile is based on the previous (Decenber
1978) CE cost-quantity curve. The Engineering and Estimating Changes to be
calculated later will change the CE curve only for future SAR Quantity
Changes. Since the Decenmber SAR CE curve is identical to the DE (baseline)
curve, the Quantity Change cal culation is straightforward.

(1) The FY 79% airfranme profile for the prior program
(Decenber 1978 SAR, Table II1l. 4) is subtracted fromthe new airfranme profile
to obtain the FY 79$% value of the Quantity Change. Note that the two
profiles are on different schedul es.

(2) The annual rY 79% changes are escal ated by the Decenber
1979 indices. The rYy 79% values are subtracted fromthis total to determ ne
t he escal ation associated with the change. For exanple, the FY 85 change
of $-211.7 is nultiplied by the FY 85 index of 1.599 to arrive at an
escal ated change value for FY 85 of $-338.5. Subtracting the $-211.7 yields
an escal ati on amount of $-126.8 for the rFY 85 change. Summ ng the annual
escal ati on changes yields a total of $+745.9.

(3) Since the change cal cul ati ons have been based on two
di fferent procurenent schedules, the total escalation change of $+745.9 in-
cludes the effects of the schedule stretch. The schedule portion will be

determned |ater and should be subtracted fromthis total to arrive at the
net Quantity PCR escal ati on.

b. The 20 new aircraft require 80 additional engines (4 each)
In this exanple they are added to the end of the previous engine buy. No
Schedul e Change is invol ved because the previous quantity of 600 engi nes

will still be procured as scheduled in the Decenber 1378 SAR estimate. The
cal cul ations are identical to those for the airframe change above, except
that no Schedul e Change adjustnent is required. (Note: If the reader is

checking the | earning curve conputations, recall that flyaway engi nes and
spares engines are determned from the sane learning curve. Therefore,
the FY 87 engine cost assumes the purchase of 80 flyaway engi nes and 9
addi ti onal spares engines.)
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TABLE IV. 1
PROGRAM chanees (JUNE 30, 1979)
1977 1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 TOTAL
QUANTITY ( PRCC )
Airframe
New Qy 10 20 35 35 35 35 170
New 79% 720.9 1111.9 1612.1 1419.2 1308.1 1231.7 7,403.9
Prior gty 10 20 40 40 40 150
Prior 79% 720.9 1111.9 1823.8 1590. 6 1460. 9 _ 6, 708. 1
Chg (79$) -211.7 =171.4 -1%2.8 +1231.7 +695.8
| ndex 1.421 1.508 1.599 1. 695 1.796 1.904
Chg (Esc $) -338.5 -290.5 ~-274.4 +2345.1 +1,441.7
Escal ati on -126.8 -119.1 -121.&6 +1113.4 +745. 9
Engi ne
New Qy 50 100 200 250 80 680
New 79S 140. 4 234, 9 415.2 474.6 144.8 1,409.9
Prior oty 50 100 200 250 600
Prior 79% 140. 4 234.9 415.2 474. 6 - 1 265.1
Chg (79%) +144.8 +144.8
| ndex 1.796
Chg (Esc $) +260.1 +260.1
Escal ati on +115.3 +115.3
Avi oni cs
New 79S 105.0 190.0 370.0 360.0 355.0 184.0 1,564.0
Prior 79s 105.0 190.0 370.0 360.0 355. 0 - 1,380.0
Chg 79% +184.0 +184.0
| ndex 1. 904
Chg (Esc $) +350. 3 +350. 3
Escal ation +166. 3 +166. 3
SCHEDULE (PRCC)
Airfranme
Prior 2ty. New Schea 10 20 35 35 35 15 150
New 79% 720.9 1111.9 1612.1 1419.2 1308.1 535.9 6, 708. 1
Prior ¢Qty & sched 10 20 40 40 40 150
Prior 79% 720.9 1111,9 1823.8 1580.6 1460.9 - 6 708.1
Chg (799%) -211.7 -171.4 -152.8 +535.9
| ndex 1.599 1.695 1.796 1.904
Chg (Esc S) -338.5 -290.5 -274.4 +1020.4 +117.0
Escal ati on -126.8 -119.1 ~-121.6 +484.5 +117.0
ENG NEERI NG
Devel opnent
Airfrane (After Chg) 150.0 109.2 96.5 89.1 444.8
Airframe (Before Chg) 150.0 105.0 92.8 85.7 433.5
Chg (79%) +4.2  +3.7  +3.4 +11.3
| ndex 1.030 1.095 1.166
Chg Esc § 4.3 +4.0 +4.0 +12..3
Escal ati on +0.1 +0. 3 +0.6 +1.0
Procurement
Airframe (After Chy) 749.7 1156.4 1676.6 1476.0 1360.4 1281.0 7,700.1
Airframe (Before Chg) 720.9 1111.9 1612.1 1419.2 1308.1 1231.7 7,403.9
Chyg (79%) +28. 8 +44.5 +64 .5 +56.8 +52.3 +49. 3 +296. 2
| ndex 1.421 1.508 1.599 1.695 1.796 1. 904
Chg (Esc $) +40 .9 +67 .1 +103.1 +96 .3 +93.9 +93.9 +495 2
Escal ati on +12, 1 +22.6 +38.6 +39. 5 +41.6 +44. 6 +199.0

CONTI NUED NEXT PAGE

+695. 8 Quantity (799%)

+628. 9 PCR Escal ation
{748.9 | €SS schedule
conponent of 117.0
from bel ow )

+144. 8 Quantity (799%)

+115. 3 PCR Escal ation

+184. O Quantity (79%)

+166. 3 PCR Escal ation

-0 Schedule (79% )

+117, 0 PCR Escal ation !
(Subtract from Total
Escal ation cal cul ated
for Quantity Change)

+11. 3 Engineering (79%)

+1. O PCR Escal ation

+296. 2 Engineering (79%)

+199. O PCR Escal ation
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TABLE IV. 1 (Cent ‘d)
PROGRAM CHANGES (JUNE 30, 1979)

1977 1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 1968 TOTAL
ESTI MATI NG
Devel opment
Airfrane (After chg) 1/ 158.7 115.5 102.1 94.3 470. 6
Airfrane (Before chg) 2/ 150.0 109.2 96.5 89.1 444. 8
Chg (79%) +8.7 +6.3 +5.6 45,2 +25.8
| ndex 3l 1.030 1.095 1.166
Chg (Esc $) +8,7 _1+6.5 +6.1 +6.1 +27.4
Escal ation +0.2  +0.5 +0.9 +1.6
Procur enent
Airfrane (After chg) 1/ 793.0 1223.1 1773.3 1561.2 1438.9 1354.9 8,144.4
Airframe (Before chg) 2/ 749.7 1156.4  1676.6 1476.0 1360.4 1281.0 7,700.1
Chg 79% +43.3 466 .7 +96,7 +85.2 +m .5 = +73,9 +444. 3
Index 1.421 1.508 1.599 1.695 1.796 1. 904
Chg (Esc $) +61.5 +100.6 +154.6 +144.4 +141.0  +140.7 +742.8
Escal ation +18.2  +33.9 +57.9  459.2 +62 .5 +66. 8 +29S. 5
Devel opnent 4/
O her (Before Chgs) 272.6 221.2 512.4 632.2 689.3 325.0 30.0 2,682.7
Total Eng ‘g & Est 'g chgs . _ -87_-105_ -9.83 _- -28.5
To Be Absorbed
QO her (After chg) 272.6 212.5 501.9 622.9 689.3 325.0 30.0 2,654, 2
Total PCR To Be Absorbed -0.3  -0.9 -1.2
SUPPORT
Procur enent
Engi ne Spares
New Qy 25 50 60 70 74 279
New 79%$ 70.2 117.5 124.6 132.9  133.9 579.1
Prior Qy 25 50 60 70 65 270
Prior 79% 70.2  117.5 124.6 132.9  118.5 563.7
Chg (79%) +15. 4 +15.4
| ndex 1.796
Chg (Esc $) +27.7 +27.7
Escal ati on +12.3 +12. 3
DESI GN TO COST (CE)
Airframe (@ y) 10 20 40 40 40 150
cost 793.0 1223.1 2006.2 1749.7 1607.0 7,379.0
Engi ne (Qty) 50 100 200 250 600
cost 140. 4 234.9 415.2  474.6 1,265.1
Avi oni cs 105.0 190.0 370.0 360.0 355.0 1,380.0
Total (79%) 1038.4 1648.0 2791.4 2584.3 1962.0 10,024.1
| ndex 1.421 1.508 1,599 1.695 1.796
Total (Es C $) $1475.6 $2485.2 $4463.4 $4380.4 $3523.8 $16, 328. 4

1/ Theoretical first unit cost including Engineering and Estimating Changes is $165.0, but actual first unit is only $158.7 because
the Engineering Change is not included in the first prototype

2/ These values are before the Estimting Change but after the previously calculated Engineering Change

3/ Recal | that FY77/78 represent pre-base year actuals.

4/ These changes reflect absorbing the previously cal cul ated Engineering and Estimating Changes w thin F¥78-80 funding |evels.

+25. 8 Estimating (79%)

+1. 6 PCR Escal ation

+444.3 Estimting (799)

+298. 5 BCR Escal ation

-28.5 Estimting

-1.2 PCR Escal ation

+15.4 Support (79%)

+12. 3 PCR Escal ation



C. The avionics Quantity Change is calculated as described in
paragraph B.3.b. The $184.0 in FY 88 is based on an assunption of 20
addi ti onal avionics sets at $9.2 each. Recall from Section II, paragraph
A.l.c. that no learning is assuned for avionics.

d. The Schedul e Change results froma reduction in peak annual
buy quantities. To determne the Schedul e Change, the previous airfrane
fundi ng and schedule are conpared to the funding profile of the previous
quantity on the reduced buy schedule. In Table Iv.l, the lines titled,

Prior Qy & Sched and Prior 79% are taken from Table 111.4. The Prior Qvy,
New Sched and new 79% |ines are determ ned by reducing the FYy 85-87 quantities
to 35 each year and adding the 15 del ayed airfranes to the end of the buy
schedule FY 88). The result is the funding profile associated with buying
150 airfranes at a peak rate of 35 per year rather than 40. The difference
between the two lines is the FY 79% (base year) value of the schedul e change.
Note that in this exanple the value is zero. This is because the costs are
computed fromthe cost-quantity curve with an assunption of no increased
cost due to reduced buys or the extra year. For relatively mnor perturba-
tions of the procurement schedule this may often be the case, especially

for production estimtes prepared early in the devel opnent phase. Later in
t he program, when detailed production estimtes and contractor proposals

are available, this may not be the case.

(1) As in the Quantity calculations, the annual FY 79%
changes are escalated to determne the PCR escal ation of $+117.0.

(2) Recall from paragraph B.3.a. (3) that the airfrane Quantity
Change PCR escal ation included the schedule effects. Therefore, the Schedul e
PCR escal ati on nust be subtracted fromthe airfranme PCR to avoid a double
count. If there had been a base year dollar Schedule Change, that portion
of the Schedule PCR escal ati on associated with the base year dollar change
would not be subtracted from Quantity PCR

e. The Engi neering Change nust be cal cul ated separately for
Devel opnent and Procurenent.

(1) The hydraulics change wll increase costs by 4 percent
for the second through fourth prototype airframes. Conparing the previous
airframe prototype costs from Table 111.4 with the revised costs in Table
Iv.l results in an Engi neering Change of $+11.3 (79%). The PCR cal cul ati ons
shown are acconplished as previously descri bed.

(2) The procurenment Engi neering Change is calculated the
same as for the Devel opnent prototypes. The Before Change line in Table 1v.1
is after the previously calculated Quantity and Schedul e Changes. Therefore,
the values are taken fromthe New 79% |ine under QUANTITY (PROC) Airfrane,
Table 1v.1. The After Change line can be calculated by multiplying the
Before Change line by 1.04 (4 percent). This is equivalent to increasing
the cost-quantity curve theoretical first unit cost by 4 percent.
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f. The Estimating Change nust be acconplished in three parts.
Airframe changes are conputed separately for devel opnent and procurenent.

Then, the inpact of absorbing FY 78-80 increases within existing funding
limtations nust be cal cul at ed.

(1) The Devel opnent airfranme costs, including the just
conput ed Engi neering Change (the Airframe (After Chg) line under ENG NEERI NG
Devel opment) , is subtracted fromthe airframe cost wwth the 6 percent

estimating increase. The resulting $+25. 8 (79%) change is then escal ated
to arrive at PCR escal ation.

(2) The airfranme procurenent Estimating Change is done
in the sanme manner as the devel opnent change.

(3) Since Quantity Changes nust always be related to the
DE and CE cost-quantity curves, the increased FY 78-80 devel opnent costs

in the devel opnent Airfrane or Engine lines should not be absorbed. This
means the adjustnment nust be nade in the QG her devel opnent line from Tabl e
111.4. The sum of the devel opnent Engi neering and Estimating changes, by
year, is subtracted fromthe Qher line. This results in the $-28.5 (79%)
Estimating Change shown in Table IV. 1. For exanple, the FY 79 reduction
of $10.5 is the sum of the $4.2 Engineering and $6.3 Estimating Changes
previously calculated for FY 79. Simlarly, the PCR escalation is $0.1
Engi neering PCR and $0.2 Estimating PCR for FY 79. (Note: The FY 80 PCR
w Il not check exactly due to a rounding error.)

g. The Support Change in this exanple is for engine spares only.’
It is assuned that the other spares requirenents have not been affected by
either the Quantity Change or the Engineering and Estimting Changes to the
airfrane. This assunption is usually not valid but it in no way detracts
fromthe realismof this exanple in terns of conputational procedures. As
in the preceding steps, the engine spares line fromthe preceding CE (Table
111.4) is subtracted fromthe new estimate and the changes are escalated to
det erm ne, PCR escal ati on.

h. The Desi gn-to-Cost cal culations are shown only for complete-
ness. As noted in Section IIl, these calculations should be done by the
program office in accordance with their program specific requirenents.

4, Changes are calculated on a line itembasis fromthe previous de-
tailed CE.  The previous line values are subtracted fromthe new |Iine val ues
to get the base year dollar value of the change. These annual line item

changes are then escalated to determ ne PCR escalation. As the calculations
proceed, any line changed in a prior calculation is used in place of the
previous SAR CE line as the base from which the next variance category
change is calculated. Calculations will generally follow this rolling
sequence except when Schedul e and Quantity for the same |ine change at the
same tine, as was the case in this exanple.
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b. Table Il1l. 4 is now updated with the changes from Table IV. 1.
This results in Table 1Iv.2, which will be the basis for future SAK variance
cal cul ati ons.

6. SAR Formats E, G and H are prepared fromthe information in
Tabl es 1Iv.1 and 1v.2. Tables 1Iv.3, Iv.4, and Iv.5 display the results.

A- 26




TABLE V.2

CURRENT ESTI MATE (JUNE 30, 1979)
1977 1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 TOTAL
Devel opnent :
Airfrane
Oty 1 1 1 1 4
cost 158. 7 115.5 102.1 94. 3 470. 6
Engi ne
oty 6 8 10 24
cost 27.4 28. 8 32.6 88. 8
O her 272.6 212.5 501.9 622.9 689.3  325.0 30.0 2,654.2
Total 79$ 300.0 1/ 400.01/ 650°.0 725.0 783.6 325.0 30.0 3,213.6
| ndex 1.030 1. 095 1,166  1.243  1.323
Escal ati on _19.5 9 130. 1 719.0 9.7 307. 2
Total (Esc $) $300.0 34000  $669.5 $ 3.9 $913.7 s404.0 $39.7 $3, 520. 8
Procur enent :
Airfrane
oty 10 20 35 35 35 35 170
cost 793.0 1223.1 1773.3 1561.2 1438.9 1354.9 8144.4
Engi ne
Qy 50 100 200 250 80 680
cost 140. 4 234.9 415. 2 474. 6 144. 8 1,409.9
T Avi oni cs 105.0 190.0 370.0 360.0 355.0 184.0 1,564.0
3 Subt ot al (Flyaway) 1038.4  1648.0 2558.5  2395.8 1938.7  1538.9 11,118.3
Pecdirar Support 150.0 320.0 500. Q 70.0 1,040.0
Qther \Weap. Sys. cost 80.0 70.0 30.0 30.0 15.0 225.0
Initial Spares
Engi ne Cost (70.2)  (117.5) (124.6) (132.9) (133.9) (579.1)
oty 25 50 60 70 74 279
Q her (75.0)  (110.0)  (140.0)  (150.0)  (149. o) (624.0)
Total Spares 145. 2 227.5 264.6 282.9 282.9 1,203.1
Total Proc. (799) $1413.6 $2265.5 $3353.1 $2778.7 $2236.6 $1538.9 $13,586.4
Index 1.421 1.508 1.599 1.695 1.796 1,904
Escal ation 595.1  1150.9 2008.5  1931.2 1780.3  1391.2 8,857.2
Tot al Proc. (Esc ) $2008.7 $3416.4 $5361.6 .34709.9 $4016.9 $2930.1 $22,443.6
Construction (79%) 100. 0 150. 0 250. 0
| ndex 1.421 1.508
Escal ati on 42.1 76. 2 118. 3
Total const. (Esc 3) $142.1  $226.2 $368. 3

i/ See Format E,

footnote 1.
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Program Acqui sition
1. cost

Devel opnent
Procur enent
Airframe
Engi nes
Avi oni cs
Total Fl yaway
Pecul i ar Support
O her Weap. Sys.
Initial Spares
Construction
Total :  Const ant

Cost

FY79$%

TABLE IV.2

Sel ected Acquisition Report
System B- X

(Dollars in MIIlions)

Equi p.

Escal ati on

gV

Total Program Cost
2. Quantities
Devel opnent
Procur ement

Tota

3. Unit Cost

Procurenent:
Constant Fy79s
Escal at ed

Program
Const ant
Escal at ed

FY79s%

1/ Includes $300.0 in FY77 and $400.0 i n FY78 actuals.

(1) ( 2 ) (3) (4) (5)
Devel opnent Current Current & Budget
Esti mate Changes Estimat e Fundi ng Prior Yrs _Year
(FY77~-86) (FY77-88) (FY80)
S3,200.0 1/ $+13.6  $3,213.6 Devel opnent $1,369.5 $793.9
11,751. 4 +1,835.0 13, 586. 4 Procur enent
6, 708. 1 +1, 436. 3 8,144. 4 Construction
1,265.7 +144, 2 1,409.9 Tot al
1,380.0 +184.0 1,564.0
9,353.8 +1,764.5 11,118.3 Quantity
1,040.0 1,040.0 Devel opnent 2 1
225.0 225.0 Procur enment .
1,132.6 +70.5 1,203.1 Tot al 2 -
250.0 250.0
$15,201.4 1/ $+1,848.6 $17,050.0
6, 187. 4 +3,095. 3 9,282.7 4, Approved Design to Cost Coal:
$21, 388. 8 $+4,943.9 $26,332.7(CH-1)
Devel opnent
4 4 Estimate
150 +20 170 Const ant Fy79s $62. 4
154 +20 174 Escal at ed 93.8
5 Foreign Mlitary Sales:
$78.3 +1.6 $79.9
117.1 +14.9 132.0
$98. 7 -0.7 $98.0
138.9 +8. 7 151. 3

As of Date:

30 June 1979

(7) (8)

Bal ance to Conpl ete

FYDP Beyond FYDP Tot al
$1,357.4 - $3,520. 8
5,425.1 *17,018.5 22,443. 6
368. 3 368. 3

$38.7 nust be added to raise total

None

pre~-base year

$1,369.5 $793.9 $7,150.8 $17,018.5 $25,964.4

1 4
30 140 170
31 140 174

Average Flyaway Cost for 150

units at a peak production

rate of 4 per nonth,

Appr oved Current
Program Esti mate
$62. 4 $66. 8
93.8 108. 9

actuals to FY79S.



TABLE 1V. 4

COST VARI ANCE ANALYSI S
(Dol lars in Millions)

As of Date: 30 June 1979
Base Year: 1979

Base Year/FY79 Constant $

6L~V

G DEV PROC CONST SUBTOTAL ESC TOTAL REMARKS
Devel opnent Estimate $3, 200.0 $11,751. 4 $250. 0 $15, 201. 4 $6, 187. 4 $21,388.8 Esc: Dev. 279.7; Proc. 5817.6; Const. 90.1
Previ ous Changes
Economi ¢ +394.8 +394. 8 Esc . Dev. +13.2; Proc. +374.8; Const. +6.8
Schedul e +5.0 +5.0 +1,120.3 +1,125.3 Esc : Dev. +12.9; Proc. +1086.0; Const. +21.4
Estimating -0.6 - -0.6 -0.4 -1.0 Esc: Proc. -0.4
Suppor t +55.1 - +55.1 +41.9 +97 .0 Esc : Proc. +41.9
subt ot al +5.0 +54.5 - +39. b +1,556.6 +1,616.1 Esc : Dev. +26.1; Proc. +1502.3; Const. +28. 2
Current Changes
Quantity +1,024.6 - +1,024.6 +910.5 +1,935.1 Esc : Proc. +910.5
Schedul e +117.0 +117.0 Esc :  Proc. +117.0
Engi neering +11.3 +296. 2 - +307. 5 +200. 0 +507 .5 Esc :  Dev. +1.0; Proc. +199.0
Estimating -2.7 +444 . 3 +441,6 +298. 9 +740. 5 Esc: Dev. +0.4; Pproc. +298.5
Support +15.4 +15,4 +12.3 +27. 7 Esc . Proc. +12.3
Subt ot al +8.6 +1,780.5 - +1,789,1 +1,538.7 +3,327.8 Esc . Dev. +1.4; Proc. +1,537.3
(CH-~1)
Total Changes +13.6 +1,835.0 - +1,848.6  +3,095.3 +4,943. 9 Esc : Dev +27.5; Proc. +3,039.6; Const., +28.2
Current Estimate $3, 213.6 $13,586.4 $250.0 $17,050.0 $9, 282.7 $26, 332. 7 Esc : Dev. 307.2; Proc. 8,857.2; Const. 118.3

Changes Since Previous Report:

(Ch 1) The Current Estimate for total Program Acquisition Cost changes as fel Ons: 1/

Current § Base Year $
Devel opnent
Hydraul i ¢ systens design changes (Engineering) $  +12.3 $  +11.3
I ncreased prototype cost and refinenment of R&D estimate (Estimating) -2.3 -2.7
TOTAL Devel opment Cost Change $ +10.0 $ +8.6
PROCURENMVENT
Addition of 20 aircraft (Quantity) +1,935.1 +1,024.6
Stretchout of FY85-87 procurenent (Schedul e) +117.0 0
Hydraul i ¢ systens design changes (Engineering) +495. 2 +296. 2
Revi sed production estimate based on prototype experience (Estimating) +742.8 +444 . 3
I ncreased engine spares requirenment due to quantity change (Support) +27.7 +15 . 4
TOTAL Procurenent Coet Change $+3,317.8 $+1,780.5
TOTAL PROGRAM COST CHANGE $+3,327.8 $+1,789.1

| _/ Sunmary explanations of “Previous Changes” are not shown in this exanple but are required in actual practice.
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TABLE V.5
Sel ected Acquisition Report

System B- X As of Date: 30 June 1979
H  BUDGET YEAR AND OUT YEAR PROGRAMS
Current Estimate Escal ati on (Base Year FY79)

Fiscal Budget Year Thru Conpl etion Anmount Rate 1/

Year Dev. Proc. __ _Const. Dev. ProC. Const. Dev Proc Const
1980 793.9 68. 9 6.0 -

1981 913.7 130.1 6.5 -

1982 404.0 79.0 6.6 -

1983 39.7 2,008. 7 142. 1 9.7 595.1 42.1 6.5 6.5 6.5
1984 3,416. 4 226. 2 1,150.9 76. 2 - 6.4 6.4
1985 5,361.6 2,008.5 6.3 -
1986 4,709.9 1,931.2 6.0 -
1987 4,016.9 1,780.3 6.0 -
1988 2,930.1 1,391.2 6.0 -

»

$2,151.3 S22, 443, $368. 3 $287. 7 $8, 857. 2 $118. 3

1/ Since the annual rates shown do not incorporate spend-out rates or the conpounding
effect of prior years’ escalation, they cannot be used to track the inflation
anmounts shown for applicable years.



V. CURRENT ESTI MATE CHANGES, SEPTEMBER 30, 1979

A. S| TUATI ON

1. The FY 80 Appropriation Bill was signed by the President on
Septenmber 26, 1979. The bill includes $5.5M (escal ated $) nore than
originally requested. The additional noney is to be used to initiate
pl anning and denonstration of a tactical bonbing/ocean control m ssion
capability, as directed by the Congress.

2. A 60-day wildcat strike at Al pha Industries,a major avionics
subcontractor, has resulted in a restructuring of test efforts in FY 79,
80, and 8l. Reprogrammng restrictions directed by higher headquarters
require that the FY 80 restructuring be acconplished with no increase in
FY 80 funding. As a consequence, escalated dollar funding is reduced by
$2.0M in FY 79 and increased by $3.3M in FY 81.

3. A review of B-X deploynment has resulted in a requirement to up-
grade runways at nine of the originally planned bases and the addition of
two nore bases to the original basing plan. The upgrade cost is $28.4M
in FY 83 and $45.2Min FY 84 (escalated $). The cost of preparing the
two additional bases (the bases already exist) for B-X deploynment is
$52.8M (escalated $) in FY 84.

B. VARI ANCE CATEGORI ES AND COVPUTATI ONS

1. | n accordance with DoD Instruction 7000.3 (reference (a)), the
$5.5M FY 80 addition wll be footnoted on Format E. This funding plus any
| npact on subsequent year requirements wll not be shown in the Program
Acqui sition Cost or related variance categories until the Decenber 1979 SAR

2. The strike inmpact will be classified as an O her Change. Use
of this category is highly judgnental and in general is sharply restricted.
The factors which led to this judgnent include:

a. Labor disputes that seriously disrupt progranms are rare.
A disruption due to a wildcat strike is even nore unconmon.

b. No one could have forecast a potentially disruptive dispute
at Al pha Industries given its history of good labor relations and the fact
Its unions were under a long term agreenent.

C. The occurrence and settlenment of a strike is totally unrel ated
to the Government’s planning, funding, execution, and overall nmanagenent O
t he program

3. The requirement to upgrade runways is an Engi neering Change.
DoD | nstruction 7000.3 (reference (a)) generally requires construction
costs associated solely with operational/site activation to be categorized
in accordance with the standard variance category definitions. Since the
runway upgrade can be viewed as an alteration in the physical or functional
characteristics of the base, it is an Engineering Change.
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4, The cost of preparing two additional bases for B-X deploynment is
a Support Change. Although this cost is a construction cost associ ated
solely with operational/site activation, it is a change in overall require-
ments. As such, it. could be viewed-as an increase in the quantity of bases.
DoD Instruction 7000.3 (reference (a)) requires changes in construction
requi rements (quantities) to be classified as support changes, thereby
effectively limting quantity changes to flyaway costs.

b. W have determ ned three variance categories that are to be
conputed in the followng order: Engineering, Qher, and Support.

6. Tabl e v.1 portrays the required variance cal cul ati ons.

a. The construction line fromthe June 1979 SAR (from Table 1IV.2)
IS subtracted fromthe new construction estimate to arrive at the Engi neering

Change in base year dollars. The annual changes are escalated to arrive at
the PCR escal ation.

b. To compute the Support Change, the base year dollar |ine
i ncl udi ng the Engi neering Change is subtracted fromthe new construction
estimate, including two additional bases that will be added in FY 84. The
base year dollar change is then escalated to arrive at PCR escal ati on.

C. The Qther Change, due to the strike delay, is a change in
devel opment cost only. The change does not inpact the prototype airfranme or
engi ne costs. To determine the change, the line titled Oher in Table Iv.?2
under Devel opnment is subtracted fromthe new estimate of this line. The
resulting figures are then escalated to determ ne PCR escal ati on.

7. Tabl e 1Iv.2 shoul d now be updated with the changes in Table V.1.
The resulting Table V.2 is the basis for the next change cal cul ati ons.
Tables V.3, V.4, and v.5 represent sSAar Formats E, G and H and are prepared
from Tables V.1 and w.2.
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TABLE V. 1
PROGRAM CHANGES ( SEPTEMBER 30, 1979)

1977 1978 1979 1980 1981 1982 1983 1984 TOTAL CHANGES

ENG NEERI NG (Const)

New 79$ . 120.0 180. 0 300.0

Prior 79% 100. 0 150. 0 250.0

Chg (79%) +20.0 +30.0 +50.0 +50.0 Engi neering (799%)

| ndex 1. 421 1. 508

Chg (Esc $) +28.4 +45 .2 +73.6

Escal ati on +8.4  +15.2 +23.6 +23.6 PCR Escal ation
SUPPORT (conSt)

79% (After Chg) 120.0  215.0 335.0

795 (Before Chg) 120.0 180. 0 300.0

Chg (799) +35.0 +35.0 +35.0 Support (79%)

| ndex 1. 508

Chg (ESC $) +52. 8 +52. 8

Escal ati on +17.8 +17.8 +17.8 PCR Escal ation
OTHER ( Devel opnent)

O her

New 798 272.6 212.5 500.0 622. 9 692.1 325.0 30.0 2,655.1

Prior 793 272.6 212.5 501.9 622. 9 689. 3 325.0 30.0 2,654, 2

Chg (79%) -1.9 - +2. 8 - +0.9 +0.9 Qther (79%)

[ ndex. 1.030 1. 166

Chg (ESC $) -2.0 +3. 3 +1.3

Escal ati on -0.1 +0.5 +0. 4 +0. 4 pcr Escal ation
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TABLE V.2
CURRENT ESTI MATE ( SEPTEMBER 30, 1979)
1977 1978 1979, 1980 1981 1982 1983 1984 1985 1986 1987 1988 TOTAL
Devel opment :
Airframe
Qy 1 1 1 1 4
cost 158. 7 115.5 102.1 94.3 470.6
Engi ne
Qy 6 8 10 24
cost 27. 4 28.8 32.6 88. 8
O her 212.6 212.5 500.0 622.9 692.1 325.0 30.0 2,655.1
Total 79% 300.0_1/ 400.0 1/ 648.1 725.0 786.4 325.0 30.0 3,214.5
| ndex 1. 030 1. 095 1.166 1.243 1.323
Escal ati on — — 19.4 68.9  130.6 79.0 9.7 307. 6
Total (Esc $) $300.0 $400.0 $667.5 $793.9 $917.0 $404.0  $39.7 $3,522.1
Procurement:
Airframe
Qty 10 20 35 35 35 35 170
cost 793.0 1223.1 1773.3  1561.2 1438.9, 1354.9 8144. 4
Engi ne
Qty 50 100 200 250 80 680
cost 140. 4 234.9 415. 2 474.6 144. 8 1,409.9
Avi oni cs 105.0 190.0  370.0 360.0 355.0 184.0 1, 564,
Subt ot al (Flyaway) 1038. 4 1648.0 2558. 5 2395. 8 1938. 7 1538. 9 11,118.3
Pecul i ar Support 150.0 320.0 500. 0 70.0 1,040.0
Qt her Weap. Sys. cost 80.0 70.0 30.0 30.0 15.0 225.0
Initial Spares
Engi ne Cost (70.2) (117.5) (124.6) (.132.9) (133.9) (579.1)
Qy 25 50 60 70 14 279
O her (75.0) (110. 0) (140. 0) (150. 0) (149. 0) (624. 0)
Total Spares 145.2  _227.5 264.6 282.9 282. 9 1,203.1
Total Proc. (79%) $1413.6 $2265.5 $3353.1 $2778.7 $2236.6 $1538.9 $13,586.4
| ndex 1.421 1.508 1.599 1.695 1.796 1.904
Escal ati on _995.1 1150. 9 2008. 5 1931.2  1780.3 1391.2 8,857.2
Total Proc. (Esc ! | $2008. 7 $3416.4 $5361.6 $4709.9 $4016.9 $2930.1 $22,443.6
Construction (79% 120.0 215.0 335.0
| ndex 1.421 1.508
Escal ati on 50.5 109. 2 159.7
Total Const. (Esc §) $170.5 $324.2 . $494.7

1/ See Format E, footnote 1.
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Program Acqui sition
1. cost

Devel opnent
Pr ocur enent
Airfrane
Engi nes
Avi oni cs
Total Flyaway

Pecul i ar Support Equi p.

O her Weap. Sys. Cost

Initial Spares
Construction

Tot al : Constant FY795

Escal ati on
Total Program Cost

2. Quantities

Devel opnent
Procur ement
Tota

3. Unit Cost

Procurenent :
Const ant Fy79¢
Escal at ed

Program
Constant FY793
Escal at ed

(1

TABLE V.3

Sel ected Acquisition Report
System B- X As of Date: 30 Septenber 1979

(Dollars in MIIions)
(2) (3) (4) () (6) (7) (8)

Devel opnent Current Current & Budget Balance to Conplete
-Estimate Changes Estinat e Fundi ng Prior Yrs Year FYDP_  Beyond FYDP Total
(FY77-86) (FY77-88} (FY80)
$3,200.0 1/ $+14.5  §3,214.5 Devel opnment $1, 367.5 $793.9-2—/$1, 360.7 $3,522.1
11,751.4 °~ +1,835.0 13,586.4 Pr ocur enent 5,425.1 17, 018.5 22,443.6
6,708.1 +1,436.3 8,144.4 Construction 494, 7 494. 7
1,265.7 +144. 2 1,409.9 Tot al $1,367.5 $793.9 $7,280.5 $17,018.5 $26, 460. 4
1,380.0 +184.0 1,564.0
9,353.8 +1,764.5 11, 118.3 Quantity
1, 040.0 1,040.0 Devel opment 2 1 1 4
225.0 225.0 Procur enent L 30 140 170
1,132.6 +70. 5 1,203.1 Tot al 2 i 31 140 174
250.0 +85. 0 335.0
$15,201.4 1/ $+1,934.5 $17,135.9
6, 187. 4 +3,137.1 9,324.5 4, Approved Design to Cost Goal: Average Flyaway Cost for 150
units at a peak production
$21, 388. 8 $+5,071.6 $26,460.4(CH-1) rate of 4 per nonth
Devel opment Appr oved Current
4 4 Esti mat e Program Estimate
150 +20 170 Constant FY79% $62. 4 $62. 4 $66.8
154 +20 174 Escal at ed 93.8 93.8 108. 9
5. Foreign Mlitary Sales: None
$78. 3 +1.6 $79.9
117.1 +14.9 132.0
$98. 7 -0.2 $98.5
138.9 +9.5 152.1

1/ Includes $300.0 in FY77 and $400.0 in FY78 actuals. $38.7 nust be added to raise total pre-base year actuals to FY795.
2/ Congress added $5.5 to F¥80 to initiate planning for Tactical Bombing/Ccean Control mission. This change Pl us t ot al

program i npact wl |

be reflected in the next SAR
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TABLE V, 4

COST VARI ANCE ANALYSI S
(Dollars in MIIlions) As of Date: 30 Septenber 1979
Base Year: 1979

Base Year/FY79 Constant $
G DEV PROC CONST SUBTOTAL ESC TOTAL REMARKS

Devel opnent Estimate $3,200.0 $11,751. 4 $250. 0 $15, 201. 4 $6, 187.4 $21, 388. 8 Esc :  Dev. 279.7; Proc. 5817.6; Const. 90.1

Previ ous Changes

Economi ¢ +394. 8 +394. 8 Esc : Dev. +13.2; Proc. +374.8; Const. +6.8
Quantity +1,024. 6 +1,024. 6 +910. 5 +1,935.1 Esc: Proc. +910.5
Schedul e +5.0 +5.0  +1,237.3 +1,242. 3 Esc :  Dev. +12.9; Proc. +1203.0; Const. +21.4
Engi neeri ng +11.3 +296. 2 +307.5 +200.0 +507.5 Esc . Dev. +1.0; Proc. +199.0
Esti mati ng -2.7 +443. 7 +441 .0 +298 .5 +739.5 Esc : Dev. *+0.4; Proc. +298.1
Support +70. 5 +70. 5 +54 .2 +124. 7 Esc . Proc. +54 .2
Subt ot al +13. 6 +1,835.0 = - - +1, 848. 6 +3, 095. 3 +4,943.9 Esc . Dev. +27.5; Proc. +3039.6; Const. +28.2
Current Changes
Engi neering +50.0 +50.0 +23.6 +73. 6 Esc :  Const. +23.6
O her +0.9 +0.9 +0. 4 +1.3 Esc : Dev. +0.4
Support +35.0 +35.0 +17.8 +52 .8 Esc : Const. +17.8
Subt ot al +0.9 =- +85.0 +85 .9 +41 .8 +127.7 Esc :  Dev. +0.4;, Const. +41.4
(CH-1)
Total Changes +14.5 +1,835.0 +85. 0 +1,934.5  +3,137.1 +5,071. 6 Esc : Dev. +27.9; Proc. +3039.6; Const. +69.6
Current Estinate $3,214.5 $13,586. 4 $335.0 $17,135.9 $9, 324.5 $26, 460. 4 Esc: Dev. +307.6; Proc. +8857.2; Const. +159,7
Changes Since Previous Report:
(ch 1) The Current Estimate for total Program Acquisition Cost changes as follows: 1/
Current $ Base Year $
Devel opnent
60 day strike at vendor’s facility (Al pha Industries) has resulted in
restructuring of test efforts (Qther) $ +1.3 $ +0.9
CONSTRUCTI ON
Upgrade runaways at 9 bases (Engi neering) $ +73.6 +50. 0
Added 2 bases to B- X depl oyment requirenents (Support) +52. 8 +35.0
TOTAL Construction Cost Change $+126.4 $+85.0
TOTAL PROGRAM COST CHANCE $+127.7 $+85.9

1/ Summary explanations of “Previous Changes” are not shown in this exanple but are required in actual practice,
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TABLE V.5
Sel ected Acquisition Report
System B-X As of Dat e: 30 Septenber 1979
H  BUDGET YEAR AND OUT YEAR PROGRAMS
Current Estimte Escal ati on (Base Year Fry79)
Fiscal Budget Year Thru Conpl etion Amount Rate 1/
_Year Dev. Proc. —Const. Dev. Proc. Const. Dev Proc ~ Const
1980 793. 9 68. 9 6.0
1981 917.0 130. 6 6.5
1982 404.0 79.0 6.6
1983 39.7 2,008.7 170.5 9.7 595.1 50.5 6.5 6.5 6.5
1984 3,416. 4 324. 2 1,150.9 109. 2 6. 4 6. 4
1985 5,361.6 2,008.5 6.3
1986 4,709.9 1,931.2 6.0
1987 4,016.9 1, 780. 3 6.0 ,
1988 2,930.1 1,391.2 6.0

$2,154.6 $22,443. 6 $494. 7 $288. 2 $6, 857. 2 $159. 7

1/ Since the annual rates shown do not incorporate spend-out rates or the conmpoundi ng
effect of prior years’ escalation, they cannot be used to track the inflation
amounts shown for applicable years.



VI. CURRENT ESTI MATE CHANGES, DECEMBER 31, 1979

A. S| TUATI ON

1. The FY 81 PPBS process has resulted in three changes to the CE.

a. Escal ation rates for the FY 81 budget .and subsequent years
have been revised. The new annual rates and resultant conposite rates are
shown in Table vi.1. There have been no changes in outlay rate assunptions
from those displayed in Table 11.3.

Price
Fi scal Annual Level Conposite | ndices
Year Rat e( % Index RDT&E Procur enent Construction
1977 6.0 0. 890 0.917
1978 6.0 0.943 0.972
1979 6.0 1. 000 1. 030
1980 6.0 1. 060 1.095
1981 6.5 1.129 1.168
1982 6.8 1.206 1. 247
1983 6.8 1.288 1 . 3 3 1 1.432 1.432
1984 6.7 1.374 1.522 1.522
1985 6. 4 1.462 1.615
1986 6.2 1. 552 1.712
1987 6.0 1. 646 1.815
1988 6.0 1.744 1.924
1989 6.0 1.849
1990 6.0 1. 960
1991 6.0 2.078
1992 6.0 2.202
TABLE vI.1l Indices
b. The quantity of production aircraft has been reduced from 170
to 160. In addition, the peak annual procurenent has been increased from 35
per year to 40. The new airframe cost and schedule are shown in Table vI.2.

As a result of the reduced aircraft buy, engine procurenent is reduced by

40 engines in FY 87 ($130.9M, Escal ated $), avionics are reduced by $180.5M
(Escalated $) in FY 88, and engine spares are reduced by 16 engines in FY 87
($51.5M, Escal ated $).

FY 83 FY 84 FY 85 FY 86 FY 87 FY_88 Tota

Airfrane:
Qy 10 20 40 40 40 10 160
cost $1135. 6 $1861. 6 $3240.0 $2995. 5 $2916. 7 $741.5 $12890.9

TABLE VI.2 Airframe Funding (Escalated $)
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C. The Congressionally directed denonstration of a tactical
bonmbi ng/ ocean control mission capability is to be included. The revised
devel opnent fundi ng anmounts for the years FY 80-83 are $799.3M, $927.9M,
$409,.0M, and $39.9M respectively, all in escalated dollars.

2. The dollars provided in paragraphs A.1.b. and A.l.c. reflect the
FY 81 budget subm ssion and include escalation per the indices in Table VI.1.

B. VARI ANCE CATEGORI ES AND COMPUTATI ONS

1. Review of the required changes indicates six variance 'categories
will be required: Economic, Quantity, Schedule, Engineering, Estimating,
and Support. By appropriation, Economic is required for all three
appropriati ons (RDT&E, procurenent, construction); Estimating in RDT&E and
procurement; and Quantity, Schedul e, Engineering, and Support in procurenent
only. The requirenment for Estinmating and Engi neering Changes in procurenent
may not be readily apparent. This requirement stens fromthe fact that the
Quantity Change adjustnent involves the use of DE and CE cost-quantity

curves that are no longer identical. The difference between the DE and CE
cost-quantity cal cul ations nust be allocated to the Estimating and Engi -
neering Change categories. In addition, there is the problemof a quantity

reduction. DoD Instruction 7000.3 (reference (a)) requires that any tine a
change results in a net cost reduction, escalation associated with the
reduction nust be reported as an Econom c¢ Change to the extent such

escal ation was previously reflected in the CE

a. The change in indices is an Econom ¢ Change.

b. The quantity reduction is a Quantity Change. However, in
addition to reducing the quantity, procurement schedule is accelerated. This
means that the 160 remaining aircraft will be procured sooner than if they
were procured based on the Septenber 1979 procurenent schedule that Iimted
the peak annual buy to 35. This is a Schedul e Change.

C. |n determ ning the Econom ¢ Change associated with the cost
reduction, notice that we need only address those previous Econom ¢ Changes
that have affected the last 10 aircraft (units 161 through 170). Recall
that these units were not included in the programuntil the June 1979 SAR
Since the only Econom ¢ Change prior to now occurred in the Decenber 1978
report, there have been no previous econom ¢ changes associated with these
units. However, there is an Econom c Change in this report. Since the
Econom ¢ Change nust be cal cul ated before we incorporate any other changes,
renmenber to adjust the Economi c Change for the quantity reduction.

d. Since the Quantity Change nust be conputed fromthe DE cost-
quantity curves, the nmagnitude of the change will be underrated. This is
corrected by subtracting the DE based Quantity Change from the change as
calculated from the CE cost-quantity curves. The difference nust then be
allocated to the Schedule, Engineering, Estimating, and Other categories.

Revi ewi ng these change categories shows that the schedule for the 10 aircraft
to be deleted has never changed, and there have never been any Oher changes
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in procurenment. The CE cost. of these 10 aircraft does, however, include

t he i npact of the Engi neering and Estimating Changes made in the June 1979
SAR. Therefore, the excess Quantity Change, or the difference between the
DE and CE, is allocated to the Engineering and Estimating categories.

e. The engi ne spares requirenment has been reduced as a result
of the aircraft reduction. This is a Support Change because spares are not
part of flyaway cost. Changes in nonflyaway costs (except for sonme con-
struction cost changes) are always classified as Support Changes.

f. | n summary, we have six categories to conpute. However,
categories that result strictly froman allocation need not be cal cul ated
in the required order. The procedure will be to calculate the basic
program changes in the follow ng order: Economc, Quantity, Schedule,
Estimating, and Support. After the Schedule Change is cal cul ated, the
Quantity PCR escalation is adjusted for the Schedul e conponent as we did
in Section IV, paragraph B.3.d. (2). The Economi c Change adjustment caused
by the quantity reduction will then be determned. Next, the excess
Quantity Change allocation will be conputed. Finally, the allocations
are applied to the basic changes and the procedure is conplete.

2. Tabl e VI.3 displays the basic change cal cul ati ons.
a. The Econom ¢ Change is calculated exactly as described in
Section IIl, paragraph B.2.a. The Septenber 1979 SAR escal ati on anpunts

(by appropriation from Table v.2) are subtracted fromfigures that refl ect
what the Septenber escal ati on anounts woul d have been had the new indices

(Table vI.1) been used. Note that this calculation is based on the
Septenber program for 170 aircraft. W wll have to reduce the procurenent
Econom ¢ Change by the anount related to the 10 aircraft that are being
deleted. This adjustnent will be determned |ater.

b. Because the DE and CE cost-quantity curves are different

{because of the June 1979 Engi neering and Estimating Changes), calcul ate
the inpact due to the quantity reduction in two steps.

(1) First, deescalate the new airfrane cost figures from
Tabl e vi.2. The New 79% (CE cost-quantity curve) line in Table VI.3 shows

the result. Fromthis line we subtract the prior 79% (CE cost~guantity
curve) values from Table V.2. The result is $-380.0M (79%) for the change.
The annual changes are then escal ated to determine the PCR escal ation of
$-481.4M. As was the case in Section |V, paragraph B.3.a. (3), the PCR
total includes the inpact of the accelerated schedule. This correction
wll be determ ned |ater under Schedul e Change.

(2) Using the DE cost-quantity curve and the new schedul e

and quantity (160 airframes), we get the values shown in the table on the
line titled, New 79$ (Orig. cost—quantity curve). From this, subtract
the costs of the Septenber 1979 170 airframe program and schedul e based
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CHANGES

+3. 0 Econom c (RDTSE)

+221. 4 Econom ¢ {(Proc)

+4. 3 Economi ¢ (Const)

+228. 7 Econonic (Total before 'Quantity
Reduction Adj ustment)

-380.0 Total chg (79%)
1/ -351.1 C.E. Based PCR Escalation Total
(Before Economic Adjustnent)
-34S, 4 Quantity (79%)

2/ -319.2 D.E. Based PCR Escal ation
(Before Econom ¢ Adj ust nment)

-72.1 Quantity (79%)

-58.8 PCR Escal ation (pefore
Econoni ¢ Adj ust nent)

-93.8 Quantity (79%)

-86.7 PCR Escal ation (Before
Econonmic Ad ] ustment )

-0 Schedule (79%)

“130. 3 PCR Escal ation (Before Econonic
Adj ustnent) (To be subtracted

TABLE V1.3
PROGRAM cHances ( DECemeer 31, 1979)
1977 1978 1979 1980 1981 1982 1883 1984 1985 1986 1987 1988 TUTAL
SEPT ROUT&E ( 79%) $300.0 $400.0 $648.1 $725.0 $786.4 $325.0 $30.0 $2,655.1
New Index 1. 030 1.09s 1.168 1.247 1.331
New Esc 19.4 68.9 132.1 80. 3 9.9 310.6
Previous Esc - ) 19,4 68.9 130.6 ?9.0 9.7 307. 6
Econ Chy - - - +1.5 +1.3 +0.2 +3.0
SEPT prOC (79$1 S1413.6 ?2265.5 S3353.1 $2778.7 S2236.6 $1538.9 S13,586. 4
New Index 1.432 1.522 1.615 1.712 1.815 1.924 -
New Exc 610. 7 1182.6 2062. 2 1978.4 1822.8 1421.9 9,078.6
Previous Es. 595.1 1 1 5 02008.9 17§0.32 81391.8 5 7 . 2
Econ Chg +15.6 +31.7 +53.7 +47.2 +42.,5 +30. 7 +221. 4
SEPT const (79%) 120.0 215.0 335.0
New Index 1.432 1.522
New Es. 51.8 112.2 364.0
Previ ews Esc 50.5 109.2 159.7
Ec.” chg +1.3 +3.0 +4.3
TOTAL ECON CHG +1.5 +1.3 +17.1 +34.7 +53.7 +47.2 +42.5 +30,7 +228.7
QUANTI TY (proc)
Airfranme
New Qty & Sched 10 20 40 40 40 10 160
New 79% (CE cost/gty curve) 793.0 1223.1 2006. 2 1749.7 1607.0 385.4 7,764.4
Priar Qty & Sched 10 20 35 35 35 35 170
Pricr 795 (CE cost/qty curve) 793.0 1223.1 1773.3 1561.2 1438.9 1354.9 8,144.4
Actual Chg ( 79%) +232.9  +188.5 168. 1 -969.5 -380,0
Index 1.615 1.712 1. 815 1.924
Chg (Esc $) +376.1  +322.7  +305.1 -1865.3 -861.4
Escal ation +143.2  +134.2 +137,0 -895.8 -481.4
New 79% (Orig cost/aty_curve) 720.9 1111, 9 1823.8  1590.6 1460. 9 350. 4 7,058.5
Prior 79% (Orig cost/qty curve} 720.9  1111.9  1el2.1  1419.2 1308.1  1231.7 7,403.9
Qty chy (799%) +211.7 +171.4 +152.8 -g8}.3 -345.4
Oty Chg (Esc $) +341.9 +293.4  +277.3 -1695.6 -783.0
Qty Escalation +130.2 #122.0 +124.5 -Bl4.3 -437.6
Engi ne
New Qty 50 100 200 250 40 640
Hew 793 140. 4 234.9 415.2 474.6 72.7 1,337.8
Frior Qty 50 100 200 250 80 680
Prior 79% 140.4 234.9 415.2 474. 6 144. B 1,409.9
Chg 79% ~72.1 -72.1
Index 1.815
Chg Esc $ -130.9 -130.9
Escal ation -5S. 8 -58.8
Avi oni cs
New 79% 105.0 190.0 370.0 360.0 355.0 90, 2 1,470.2
Prior 793 105.0 190.0 370.0 360.0 355.0 184.0 1,564.0Q
Chg 79S -93.8 -93.8
Index 1.924
Chg Esc $ -180.5 -180.5
Escal ation -86.7 -86.7
SCHEDULE (PROC)
Airfranme
Prior Qty, New Sched 10 20 40 40 40 20 170
New 793 793.0 1223.1 2006. 2 1749.7 1607.0 765. 4 8,144.4
Prior Qty & sSched 10 20 35 35 35 35 170
Prior 79% 793.0 1773.3 156]1.2 1438.9 1354.9 8,144.4
Chg (79%) +232.9 +188.5 +168.1 -589.5
Index 1.615 1.712 1.815 1.924 . -
Chg (Esc $) +376.1 ¥122.7 +305.1 =-1134.2 ~130.3
Eacalation CONTINUED * ¥T_ PAGE +143.2 +134.2  +137.0 544, 7 130. 3
1/ Includes -130.3 Schedul e PCR escal ation ecaleuntity PCR based on ths CE cost/quantity curve i s, therefore, calcul ated

as -481.4 - (-130.3) = -351.1.

2/ Includes schedule PCR escalation of -118. 4; deternmined as follows:
(437.6 = 481.4) (-130.3) = 118.4.
-319, 2.

Quantity PCR based on the DE cost/quantity curve i S,

(DE cost/qty curve PCR) ,
therefore,

calculated as -437.6 -

(CE cost/qty curve pcR) X (Schedul e BCR] =

(=118.4) =

from Quantity Change PCR
above: See !/ and 2/
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TABLE VI. 3 (Conti nued)
PROGRAM CHANGES (DECEMBER 31, 1979)

1977 1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 TOTAL HAN
ESTI MATI NG (Devel oprent)
OQther (After Chg) $272.6 $212.5 $500.0 $627.9 $700.1 $328.0 $30.0 $2,671.1
O her (Before cChg) 272.6 __ 212.5 500.0 622.9 692.1  325.0 30.0 2,655, 1
Chg (79%) " +5.0 +8. 0 +3.0 - +16.0 +16. O Estimating (79%)
| ndex 1. 095 1.168 1. 247
Chy (Esc $) +5.5 +9. 3 +3.7 +18.5
Escal ati on +0.5 +1.3 +0.7 +2.5 +2.5 PCR Escal ation
SUPPORT ( PROC )
Engi ne Spares
New Qvy 25 50 60 70 58 263
New 793 70. 2 117.5 124.6 132.9 105.5 550. 7
Prior gty 25 50 60 70 74 279
Prior 79% 70. 2 117.5 124.6 132.9 133.9 579.1
Chg 79% -28. 4 -28.4  -28.4 Support (799%)
| ndex 1.815
Chg (Esc $ ) -51.5 -54.6
Escal ati on -23.1 -23.1 ' -23.1 BCR Escal ati on (Before

Economi ¢ Ad j ustment)
DESIGN TO COST (CE)

Airframe Qy 10 20 40 40 40 150
cost 793.0 1223.1 2006. 2 1749.7 1607.0 7,379.0
Engi ne Qy 50 100 200 250 600
cost 140. 4 234.9 415.2 474. 6 1,265.1
Avi oni cs 105.0 190.0 370.0 360.0 355.0 1,380.0
Total 79% $1038.4 $1648.0 $2791.4 $2584.3 $1962.0 $10, 24,1
I ndex 1.432 1.522 1.615 1.712 1.815

Total (Esc $) $1487.0 $2508.3 $4508.1 $4424.3 $3561.0 $16, 488. 7




on the original (DE) curve. In this case, Table Iv. 1 for the June 1979

SAR has the required values in the second line entry under QUANTITY (PROC) .
(Note: These val ues can be used only because there have been no Schedul e
Changes since the last Quantity Change. |f the schedule had changed in

the interim, the base year dollar total from Table IV. 1 would have been
correct, but the annual anounts woul d have to be rephased to reflect the
Schedul e Changes. ) The result of the DE-based subtraction is $-345. 4M

This is the base year dollar value of the Quantity Change. The difference
between this value and the CE based change ($-380.0M) is $-34.6M and is the
amount to be allocated to the Engineering and Estimating variance categories.
The allocation will be done later. The DE-based changes are escalated to
determ ne the PCR escalation total of $-437.6M under the TOTAL columm in
Table vI.3. As was the case in paragraph B.2.b. (.1), this total contains
Schedul e rel ated escal ation, the anount of which will be determined in the
subsequent Schedul e Change cal cul ati ons.

C. Since the engine CE cost-quantity curve is unchanged fromthe
DE curve, conpute the engine quantity reduction in a single step. The
Septenber engine line from Table v.2 is subtracted fromthe new engine |line
(the new line is the Septenber |ine changed by the information in paragraph
A.1.b.). The difference is then escalated to determ ne the engine portion
of PCR escalation. |If the reader is reconputing cost-quantity curves,
remenber to include spares per Table 11.1 footnote 5.

d. The Avionics Change is calculated fromthe sane sources and
in the sane manner as for engines.

e. Only the airfranme schedul e has changed. Fewer engi nes and
avionics sets are being procured, but those being procured are on the sane
schedule as in the Septenber SAR

(1) The Septenber SAR airframe program from Table V.2 is
subtracted froma line representing +he Septenber 170 airfrane buy, rephased
to the new higher rate schedule. Again, as was the case in Section 1v,
paragraph B.3.d., the base year dollars have not changed. However, the
rephasi ng does result in PCR escalation of $-130.3. This escal ation was
i ncluded in the $-481.4 PCR escal ation cal culated in paragraph B.2.b. (1)
and shoul d now be subtracted fromthat total. The resulting $-351.1M PCR
Escal ati on (Before Econom ¢ Adjustnent) is shown in the CHANGES col um of
Table VI.3 (see footnote 1 of this table).

(2) Since the Schedul e Change is based on the CE, the
resul ting Schedul e PCR escal ati on was subtracted in paragraph B.2.e. (1) from
the total CE based PCR escal ation. Now determ ne what part of the Schedul e
PCR escal ation relates only to the DE-based Quantity Change PCR escal ation
of .$-437.614. The easiest way to do this is to split the Schedul e PCR of
$-130.3M by the ratio of DE Quantity PCR and CE Quantity PCR as follows:

DE PCR

G pcr X (Schedule PCR) = DE Schedule PCR
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$-437.6

X (.%$-130.3) = $-118.4
sast.a © (3 ) =3
The resulting $-118.4M represents the, DE-based portion of the total Schedul e
PCR of $-130.3M. The $-118.4M should be subtracted from t he DE-based
Quantity PCR of $-437.eM resulting in a net DE Quantity PCR of $-319.2M

as shown in the CHANGES column of Table VI.3 (see footnote 2 of the table)

f. Before calculating the Estimating Change for the Congres-
sionally directed tactical bonbing/ocean control denonstration, the funding *
estimate in paragraph A.l.c. should be deescalated to base year dollars.
Subtracting the Septenber 1979 base year dollar estimate for devel opnent
(from Table V.2) yields the total change in base year dollars in Table vI.4.
Since these changes do not affect prototype costs, they nmust be applied
to the Gther line of the devel opnment cost shown in Table v.2. Table VvI.3
shows the Qther lines before and after the change. The differences are
then escalated to arrive at PCR escal ati on.

FY 80 FYy 81 FY 82 FY 83
Esc $ 799. 3 927.9 409.0 39.9
79% 730.0 794. 4 328.0 30.0
L e s s Sept. 725H) s 186.4 (32570 9 $30.0
Change (79%) +5.0 +8.0 +3.0

TABLE VI. 4 Devel opnment Cost Change

g. Support Change is calculated as the reduction in cost
associated with 16 fewer spares engines per paragraph A.l1.b. Subtracting
t he Septenber engine spares line fromthe new |line and escal ating the
difference results” in the Support Change and PCR as shown in Table VvI.3.

h. The design-to-cost calculation is shown, as before, only
for conpl et eness.

3. The basic estimates of all changes and PCR escal ati on are now
conplete. The procedures have been identical to those used in prior
sections of this appendix. W nust now conpute the allocations required

by the quantity reduction and the fact that the DE and CE cost-quantity
curves are different.

C. ECONOM C CHANGE RELATED TO COST REDUCTI ON

1. The cost reduction requires an adjustnment to the Econom c Change
for the reasons discussed in paragraphs B.1. and B.l.c. |In this exanple,
the Econom c adjustnent is required only because of the Econom c Change

nmade in this iteration. However, the procedure is identical to the case
where one or nore econom C¢ changes are made prior to the SAR in which the

cost reduction occurs. The procedure used in this exanple is not nmandatory.
It merely portrays a neans of approximating the required allocations. The
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anal yst may use other approximations that suit the specific situation and
available information. The procedure should not distort the result, however,
and should recogni ze that econom c changes have a greater inpact on effort

in the later stages of a programthan on effort in the earlier stages.
The follow ng procedure is used in this exanple:

a. | dentify the total prior econom c changes by appropriation
that have affected the units or effort now being reduced. |In this exanple,
only the change determ ned in paragraph B.2.a. affected units 161-170.

This is $+221.4M and is for procurenent only (from Table VI.3). The
Decenber 1978 Econom ¢ Change did not affect these units because they were
not in the programat that tine. \Wen they were added in June 1979, all
associ ated escalation was identifi”ed as PCR escal ation.

b. Divide the value identified in paragraph c.l.a. by the
total program escalation for the appropriation being reduced. In this
exanpl e, total escalation can be obtained from Format G of the Septenber
1979 SAR (Table v.4). From the REMARKs columm of Table V.4 total procure-
ment escal ation was $8,857.2M prior to the Decenber 1979 changes. To this
we nust add the $+221.4M Economic for this SAR for a total procurenent
escalation of $9,078.6M Dividing this into the $221.4M from paragraph
C.l.a. and multiplying this ratio by 100 yields the percent of total
escalation that is associated wth the effort being reduced, 2.4 percent.

C. The derived percentage is then applied to the total basic
PCR escal ation calculated for the reduction to arrive at the anount of
Economi c adjustment required. 1In this exanple, total PCR related to the
reductions is the sum of $-351.1M (airframe Quantity PCR before cost-
quantity curve allocation), $-58.8M (engine Quantity PCR), $-86.7M (avi onics
Quantity PCR), $-130.3 (airfranme Schedul e PCrR), and $~23.1M (engi ne spares
Support PCR). The total reduction related PCR escalation is $-650.0M;
2.4 percent of $-650,0M i S $-15.eM and is the anmount of the required
Econom ¢ adj ust nent.

2. Adjust the PCR escal ation amobunts cal cul ated for each variance
category by line item Table VI.5 shows the adjustnents for this exanple.
The last colum of the table shows the variance category PCR escal ation
amounts resulting fromthe $-15.6M change to the Econom c Change category.

Initial PCR Reducti on
Escal ati on Per cent Anpunt
From Tabl e of % % 156 Net
VI.3 Tot al 100 PCR
Airframe (Qty) $-351.1 54.0 $-8.4 $-342.7
Engi ne (Qty) -58. 8 9.0 -1. 4 -57.4
Avi oni cs (Qty) -86. 7 13.3 -2.1 -84.6
Airframe (Sch) -130. 3 20.1 -3.1 -127.2
Engi ne Spares (Spt) -23.1 3.6 -0.6 -22.5
Tot al $-650.0 100. 0 $-15.6 $-634. 4

TABLE VI .5 Econom c¢ Adj ust nent
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D. EXCESS Al RFRAMVE QUANTI TY VARI ANCE

1. Since the DE and CE cost-quantity curves differ, we calculated. the
i mpact of the airframe quantity reduction shown in Table VI, 3 f rom both
curves. The sAR Quantity variance category is limted solely to changes
resulting fromthe DE curve. The difference between the DE and CE cal cul a-
tions nust be allocated to the other variance categories. As in paragraph C
the procedure in this exanple is an approximation and is not mandatory.

a. First, identify the anounts to be allocated. In this exanple
the allocation totals are obtained from Table VI.3 as foll ows:

(1) The DE- based change of $-345.4M (79%) is subtracted from
t he CE-based change of $-380.0M (79%) for an allocation anmount of $=34.6M {79"%).

(2) The anmount of PCR escalation to be allocated is com
plicated by the Econom ¢ adjustnent described in paragraph C.  The anount
of PCRto be allocated is the difference between the DE and CE Quantity
Change PCR figures. However, the CE PCR of $-351.1M was reduced by $8.4
i n paragraph C.2. Deternmine how nuch of the $8.4 Econom c adj ust nent
pertains to the DE-based PCR that was initially calculated as $-319.2. Do
this by pro-rating the $8.4 adjustnent based on the DE and CE PCR rati o:

DE PCR ($31™*7y (%$-8 4) _
CE PCR ($-351. 1) - = %76
Therefore, $-7.6 of the total $-8.4 applies to the DE estimte of PCR
$-319.2 mnus $-7.6 yields an adjusted DE PCRof $-311.6. The PCR to be
al located is then the CE PCR mnus the DE PCR  the adjusted CE PCR of
$-342.7 (from Table vI.5) less the adjusted DE PCRof $-311.6 or $-31.1.

(3) In sumary, allocate $-34.6 in base year dollars and
$-31.1 in PCR escal ation.

b. | dentify the categories to which the allocation nust be nade.
| n paragraph B.1.d4., the Engineering and Estinmating categories were
identified to receive the allocation. To the extent practicable, we should
i dentify only those Engineering and Estimating Changes associated with the
airframe. Reviewing the Current Changes entries for all prior SAR sub-

m ssions reveals that only the Engineering and Estinmating Changes in the
June 1979 SAR apply to the airfrane.

(1) The total base year dollar Engi neering and Estimating
Changes in procurenent are taken from Format G of the June 1979 SAR, Table
Iv.4. Using the ratio of each change category to the total Engi neering
and Estimating Changes, multiply by the anount to be allocated to arrive
at the required distribution shown in Table vI.6.
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Rati o of 1979%

Total 79% Change X To Be = 1979%

Changes . to Total Al l ocat ed Al'l ocati on
Engi neeri ng $+296 .2 0.40 $-34.6 $-13.8
Estimating +444. 3 0. 60 -34.6 -20. 8
Tot al $+740.5 1.00 $-34.6

TABLE VI.6 Excess ©Quantity Allocation
(Base Year Dollars)

(2) The PCR allocation is done in the sane fashion as for
base year dollars except the ratios on the PCR anpbunts are based fromthe
REMARKS col um of Table 1v.4 for the allocation categories. The procedure
is illustrated in Table VvI.7.

Prior Rati o of PCR
PCR PCR to X To Be = PCR
Escal ati on Total PCR Al l ocat ed Al'l ocati on
Engi neeri ng $+199 .0 0. 40 $-31.1 $-12.4
Esti mati ng +298. 5 0. 60 -31.1 -18 .7
Tot al $+497.5 1.00 $-31.1

TABLE VI.7 Excess Quantity PCR Escalation Allocation

(3) The allocation ratios for base year dollars and PCR
escalation are the sanme. This is due to the changes that affected the
programin a constant proportional manner over identical tinmeframes (a
4 percent Engineering Change and a 6 percent Estimating Change). Because
this will not always be the case, the analyst should always allocate the
base year and PCR escal ati on anpbunts separately. For exanple, all of the
procurenment Schedul e Changes in this exanple have resulted in PCR escal ation
with no changes in base year dollars. Had the Schedul e Changes affected the
deleted airframes, PCR escalation allocation would be nade to Schedule if
only the base year dollar ratios had been used because the Schedule ratio
woul d have been O This would clearly have been an inproper allocation.

E. S UMMARY

1. The changes in Tables vI.3, vi.5, VI.6, and vI.7 are sumari zed
in Table vrI.8.

2. The line item changes by year from Table vr.3 are added to
Table V.2 to arrive at Table vi.9. Tables VI.8 and vI.9 are used to
prepare SAR Formats E, G and H shown as Tables VI.10, vr.11, and vI.12,
respectively.
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TABLE VI.8
SUWARY OF CHANGES AND ADJUSTMENTS
Devel opnent Procur enent Construction
PCR Escal ati on
Before After
Economi ¢ Economi ¢
1979% PCR 1979% Adj ust nent Adj ust nent 1979% PCR
Economi ¢ +3.0 +221.4 +205.8 1/ +4. 3
Quantity
Airframe -345.4 -319.2 -311.6
Engi ne -72.1 -58. 8 -57.4
Avi oni cs -93.8 -86.7 -84.6
Schedul e -130. 3 -127.2
Engi neeri ng -13.8 -12.7 -12. 4
Esti mati ng +16.0 +2.5 -20.8 -19.2 -18.7
Support -28.4 -23.1 -22.5
Tot al +16.0 +5.5 +574. 3 -428.6 -428.6 +4.3
+221.4 less adjustnment for prior Econom c associated wth negative cost changes of

1/ Procurenent

Econom ¢ Change of

-15.6 (from paragraph C.1l.c.) = +221.4 - (-15.6) =

+205. 8
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TABLE vI.9
CURRENT ESTI MATE (DECEMBER 31, 1979)

1977 1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 TOTAL
Devel opnent :
Airframe
Qy 1 1 1 1 4
cost 158.7 115.5 102.1 94.3 470. 6
Engi ne
Qy 6 8 10 24
Cost 27. 4 28.8 32.6 88. 8
Q her 272. 6 212.5. 500.0 627.9 700.1  328.0 30.0 2,671.1
Total 79% 300.0 1/ 400.0 1/ 648.1 730.0 7944 328.0  30.0 3,230.5
| ndex 1.030 1.095 1.168 1. 247 1.331
Escal ati on 19.4  69.3 133.5 _81.0 9.9 313.1
Total (Esc $) $300.0 $400. 0 $s667.5 $799.3 $927.9 s409.0  $39.9 $3,543.6
Procurenent:
Airframe
Qy 10 20 40 40" 40 10 160
cost 793.0  1223.1 2006.2 1749.7 . 1607.0 385. 4 7,764.4
Engi ne
Qy 50 100 200 250 40 640
cost 140. 4 234.9 415. 2 474.6 2.7 1,337.8
Avi oni cs 105.0 190.0 370, 0 360. 0 355. 0 90. 2 1,470. 2
Subtotal (Flyaway) 1038.4  1648.0 2791.4  2584.3 2034. 7 475.6  10,572.4
Pecul i ar Support 150.0 320.0 500. 0 70.0 1,040.0
O her Weap. Sys. Cost 80.0 70.0 30.0 30.0 15.0 225.0
Initial Spares
Engi ne Cost (70.2)  (117.5) (124.6)  (132.9)  (105.5) (550.7)
Qy 25 50 60 70 58 263
Q her (75.00 (110.00 (1 4 O (15@0)  (149.0) (624.0)
Total Spares _145.2 2217.5 264. 6 282.9  _254.5 1,174.7
Total Proc. (799) $1413.6 $2265.5 $3586.0 $2967.2 $2304.2  $475.6 $13,012.1
| ndex 1. 432 1.522 1.615 1.712 1.815 1.924
Escal ati on _610.7 1182. 6 2205. 4 2112.6_ 1877.9 439. 4 8,428. 6
Total Proc. (Esc $) $2024.3 $3448.1 $5791.4 $5079.8 $4182.1  $915.0 $21,440.7
Construction (79%) 120.0 215.0 335.0
| ndex 1.432 1.522
Escal ati on _51.8 112. 2 164.0
Total Const. (Esc $) $171.8  $327.2 $499.0

| / See Format E, footnote 1.



E.
Program Acqui sition
1. cost

Devel opnent
Pr ocur ement
Airframe
Engi nes
Avi oni cs
Total Flyaway
Pecul i ar Support
O her Weap. Sys.
Initial Spares
Construction
Tot al : Const ant

cost

FY7035%

(1)

TABLE

VI. 10

Sel ected Acquisition Report

‘System

(2)

B-X

(Dol lars in MI1ions)

(3)

Equi p.

Escal ati on

Total Program Cost
2. Quantities
Devel opnent
Procur enent

Total

3. Unit Cost
Procurenent :
Const ant

Escal at ed

FY79S

Program
Const ant
Escal at ed

FY79%

1/  Includes $300.0 in FY77 and $400.0 in FY78 actuals.

Devel opnent Current
Esti mat e Changes Esti mate
(FY77-86) (FY77-88)
$3,200.0 1/ $+30.5  $3,230.5 1/
11,751.4 -~ +1,260.7 13,012.1 -~
6, 708.1 +1,056.3 7,764. 4
1,265.7 +72.1 1,337.8
1,380.0 +90. 2 1,470.2
9,353.8 +1,218.6  10,572.4
1,040.0 1,040.0
225.0 225.0
1,132.6 +42.1 1,174.7
250.0 +85. 0 335.0
$15,201.4 1/ $+1,376.2 $16,577.6 1/
6, 187. 4 +2,718.3 8, 905. 7
$21, 388. 8 $+4,094.5 $25,483.3(CH-1)
4 4
150 +10 160
154 +10 164
$78.3 +3.0 $81. 3
117.1 +14.9 134.0
$98.7 +2.3 $101.1
138. 9 +12.8 $155.4

$38.7 nust be added to raise total

As of Date: 31 Decenber 1979

(4) (5) (6) (7) (8)

Current & Budget Balance to Conplete
Fundi ng Prior Yrs  Year FYDP Beyond FYDP Tot al
(FYB81)

Devel opnent $2,166.8 $927.9 $448. 9 - $3,543.6
Procur enent 11, 263. 8 10, 176. 9 21,440.7
Construction 499. 0 499.0

Tot al $2,166.8 $927.9 $12,211.7 $10,176.9 $25,483.3
Quantity
Devel opnent 3 1 - 4
Procur ement _ L 70 90 160
Tot al 3 1 70 90 164

4. Approved Design to Cost Goal: Average Flyaway Cost for 150
units at a peak production

rate of 4 per nonth.

Devel opnent Appr oved Current

Esti mat e Progr am Esti mat e
Const ant Fy79$ $62.4 $62. 4 $66. 8
Escal at ed 93.8 93.8 109. 9

5, Foreign MIlitary Sales . None

pre-base year actuals to FY79S.
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TABLE VI.1l1

COST _VARI ANCE ANALYSI S

(Dollars in MIIlions) As of Date: 31 pecember 1979
Base Year: 1979
Base Year/FY79 Constant §
G DEV PRCC CONST SUBTOTAL ESC TOTAL REMA
Devel opnent Estimate $3, 200. 0 $11,7s1. 4 $250.0 $15, 201. 4 $6, 187. 4 $21, 388. 8 Esc : Dev. 279.7; Proc. 5817.6; Const. 90.1
Previ ous Changes
Economi ¢ +394 .8 +394 .8 ESC ©  Dev. +13.2; Proc. +374.8; Const. +6.8
Quantity +1,024,.6 +1, 024. 6 +910. 5 +1,935.1 Esc: Proc. +910.5
Schedul e +5.0 +5.0 +1,237.3 +1,242.3 Esc: Dev. +12,9; Proc. +1203.0; Const. +21.4
Engi neeri ng +11. 3 +296. 2 +50. 0 +357.5 +223.6 +581,1 Esc : Dev. +1.0; Proc. +199.0; Const. +23.6
Estimating -2.7 +443.7 +441.0 +298. 5 +739.5 Esc . Dev. +0.4; Proc. +298.1
ot her +0.9 +0.9 +0. 4 +1.3 Esc: Dev. +0.4
Support ___170.5 +35.0 +105.5 +72, 0 +177.5 Esc . Proc. +54. 2; Const. +17.8
Subt ot al +14.5 +1,835.0 +85 .0 +1,934.5 +3,137.1 +5,071.6 Esc : Dev., +27.9; Proc. +3,039.6; cConst. +69.6
Current Changes
Econoni ¢ +213.1 +213.1 Esc :  Dev. +3.0; Proc. +205.8; Const. +4.3
Quantity -511.3 - -511.3 -453, 6 -964.9 Esc: Proc. -453.6
Schedul e -127.2 -127.2 Esc :  Proc. -127.2
Engi neering -13.8 - -13.8 -12,4 -26.2 Esc . Proc. -12.4
Estimating +16.0 -20.8 - -4.8 -16, 2 -21.0 Esc :  Dev. +2.5; Proc. -18.7
Support -28.4 - _-28.4 - 2 2 _550.% Esc .  Proc. -22.5
Subt ot al +16.0 -574. 3 - -558. 3 -418.8 -977.1 Esc : Dev. +5.5; Proc. -428.6; Const. +73,9
{CH-1)
Total Changes +30.5 +1,260.7 +85.0 +1, 376. 2 +2,718.3 +4,094.5 Esc . Dev. +33.4; Proc. +2,611.0; Const. +73.9
Current ES timate $3,230.5  $13,012.1 $335. 0 $16,577.6  $8,905.7 $25, 483. 3 Esc: Dev. 313.1; Proc. 8,428.6; Const. 164.0
Changes Since Previous Report:
(Ch 1) The Current Estimate for total program Acquisition Cost changes as foll ows: 1/
Current § Base Year $
Devel opnent
Revi sed escal ation indices (Economic) $+ 3.0 $ -
Congressionally directed requirement to denonstrate tactical bonbing/ ocean
control capability (Estinmating) + 18.5 + 16.0
TOTAL Devel opment Cost Change S+ 21.5 s+ 16.0
PROCUREMENT
Revi sed escal ation indices (Economc) $+ 2(35 .8 5 -
Reduction in aircraft buy from 170 to 160 (Quantity) - 964.9 -511.3
Accel erated procurement schedul e (Schedul e) - 127.2
Previ ous Engineering changes related to the 10 deleted aircraft (Engineering) 26. 2 - 13.8
Previous Estimating changes related to the 10 deleted aircraft (Estimating) 39.5 - 20.8
Reduced spares requirement related to reduced aircraft buy (Support) 50.9 - 28.4
ToraL Procurenent Cost Change $-1,002.9 $-574.3
CONSTRUCTI ON
Revi sed escalation indices (Econom c) $+ 4.3 $ -
TOTAL PROGRAM COST CHANGE $.- 977.1 $-558. 3
1/ Summary explanations of “Previous Changes” are not shown in this exanple but are required in actual practice.
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TABLE VI. 12
Sel ected Acquisition Report
System B-X As of Date: 31 Decenber 1979
H  BUDGET YEAR AND QUT YEAR PROGRAMS
Current Estimate Escal ati on (Base Year FY79)
Fiscal Budget Year Thru Conpl etion Anmount Rate 1/
Year Dev. Proc. ——Const. Dev. Proc. Const. Dev _  Proc Caonst
1981 927.9 133.5 6.5
1982 409.0 81.0 6.8
1983 39.9 2,024.3 171. 8 9.9 610. 7 51.8 6.8 6.8 6.8
1984 3,448.1 327.2 1,182.6 112.2 6.7 6.7
1985 5,791. 4 2,205. 4 6. 4
1985 5,079.8 - 2,112.6 6.2
1987 4,182.1 1,877.9 6.0
1988 915.0 439. 4 _ 6.0
$1, 376.8 $21, 440. 7 $499. 0 $224.4 $8, 428. 6 $164.0
E
H 1/ Since the annual rates shown do not incorporate spend-out rates or the conpoundi ng

effect of prior years’ escalation, they cannot be used to track the inflation
amount s shown for applicable years.



