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ABSTRACT 

This study provides the results of analyzing cumulative cost incurred 
patterns on contracts representing a cross-section of Headquarters, 
US Army Armament Materiel Readiness Command (ARRCCM) commodity-oriented 
procurements. The study was performed to develop ARRCCM commodity- 
oriented termination liability table(s) as requested by Headquarters, 
US Army Materiel Development and Readiness Command. The study provides 
comparative regression plots for armament products, ammunition products, 
ARRCCM combined armament/ammunition products, along with the plot of the 
DOD Termination Liability Table currently being applied by ARRCCM. The 
termination liability table developed in the study is based upon the 
ARRCCM combined armament/ammunition products regression analysis. 



TABLE OF CONTENTS 

1. Introduction 

2. Purpose 

3. Scope of the Study 

4. Study Results 

a. Sample selection and data collection 

b. Data analysis 

c. Conclusions 

5. Summary of Commodity Item Sample Selections 

6. Percent of Termination Liability for Various Leadtimes 

7. Termination Liability Plots 

Page 

1 

1 

1 

2 

2 

3 

5 

6 

7 

8 

ANNEX - Regression Plots/Data Sample Detail 

li 



1. INTRODUCTION 

The US Government traditionally has recognized the need for prompt 
payments to supplying contractors, including making provisions for 
progress payments against costs incurred where the leadtimes or dollar 
investments involved could adversely affect the contractors' financial 
resources. It also has been US Army policy to pre-finance from Army 
appropriations the procurement of material for foreign military sales 
(FMS) customers. The Army appropriations are then reimbursed from 
centrally controlled customer deposit (trust) funds. 

With the dramatic increase in FMS business in recent years, it is 
increasingly important that customer deposit funds are available for 
timely reimbursement to Army appropriations. Failure to provide timely 
reimbursements could seriously compromise the integrity of the basic 
Army programs. To minimize this possibility, procedures were esta- 
blished providing for customer deposit schedules whereby the customer 
would be advised of the amounts to be deposited quarterly to cover 
projected contractor costs incurred for the period. The quarterly 
customer deposit schedules are to be developed on the principle of 
"termination liability" which,, in essence, is the costs incurred by the 
contractor during a given period incident to the goods or services being 
produced. Note that in this context, termination liability costs normally 
will not be synonymous with contractor billings for the period due to 
cash holdbacks or other unbilled costs incurred. Further (notwith- 
standing the semantics), termination liability costs normally will not 
include the nonrecurring follow-on costs incident to actual termination 
for convenience of the Government (costs of closing production lines, 
layaway, severence pay, etc.). These costs would be applied only when 
the decision to terminate has been implemented. 

2. PURPOSE 

Message, DRCCP-EV, Headquarters, US Army Materiel Development and 
Readiness Command (DARCOM), 151459Z Mar 77, subject: Termination 
Liability Curves, requested that Headquarters, US Army Armament Materiel 
Readiness Command (ARRCOM), develop and submit command-peculiar, commodity- 
oriented termination liability tables for review by higher authority. 
The purpose of this study was to develop the requested ARRCOM commodity- 
oriented termination liability table(s) for possible use in lieu of 
existing DOD termination liability tables. 

3. SCOPE OF THE STUDY 

The study was conducted on the basis of analyzing a final cross-section 
selection of 32 ARRCOM commodity-oriented procurements shown on page 6. 
Primary effort was made to select samples providing actual contractor 



costs incurred over time consistent with the concepts of termination 
liability expressed in paragraph 1 above. However, seven of the samples 
are based upon fixed price delivery billings recognizing that some 
portion of the ARRCOM procurements for FMS customers will be on that 
basis. To the extent identifiable, significant one-time nonrecurring 
investments were excluded from the data analysis to preclude inordinate 
distortion of initial or final costs incurred patterns.  (NOTE: Use of 
termination liability tables in computing customer payment schedules is 
primarily applicable to recurring production costs; with provision for 
significant nonrecurring production costs being a separate part of the 
computation. Accordingly, the termination liability table developed in 
this study was constructed to exclude significant nonrecurring production 
costs.) Each contract was analyzed to determine the progressive percen- 
tages of time and cost completions (Time = Variable X, Cost = Variable 
Y). These data were then processed through a regression analysis screening 
program (12 regression forms) to determine individual contract and/or 
composite commodity category "best-fit" regressions. A best-fit compo- 
site ammunition/armament regression was then used to compute the ARRCOM 
termination liability table (Percent of Termination Liability for Various 
Leadtimes) shown on page 7 . 

4. STUDY RESULTS 

a. Sample selection and data collection. The initial data collec- 
tion was accomplished on 42 contracts/orders with aggregate total dollar 
value of $237,153,729. Screening of these samples resulted in deleting 
ten items (nonrepresentative conditions, duplicative samples, etc.) 
leaving 32 samples with aggregate total dollar value of $228,299,264 
for the study analysis. Current ARRCOM procurement appropriation records 
indicate an approximate 3:1 ratio of ammunition to armament procurement 
obligation authority. Accordingly, 8 armament and 24 ammunition samples 
were included in the analysis. A FY 75 ammunition inflation study 
performed by this command indicated approximate ammunition component 
weighting factors of 121 for small arms (SA),"48% for metal parts (MPTS), 
111 for propellants and explosives (P§E), 211 for load/assemble/pack 
(LAP), and 81 for other. The samples used in the final analysis were 
selected to provide a similar cross-section representation as follows: 

Item No. of Samples    Amount 

Ammo-MPTS 10 $ 67,477,193 
Ammo-P§E 3 43,147,410 
Ammo-LAP 5 4,459,948 
Ammo-SA 3 15,362,478 
Ammo-other _3_ 5,500,071 

Ammo-Subtotal 24 $135,947,100 
Armament 8 92,552,164 

TOTALS 32~" 5228,299,264 



Nineteen of the selected samples were commercial vendor fixed price 
contracts. Twelve of these included progress payment reporting which 
provided contractor costs incurred data over time consistent with the 
termination liability concepts of this study. For the remaining 7 
commercial contracts, the mid-month or end-of-month date immediately 
preceding delivery was used as the cost incurred date for computing 
elapsed days from contract award. 

The remaining 13 selected samples were individual orders under the 
single operating (cost plus type) contract at the individual Government- 
owned, contractor-operated (GOCO) Army Ammunition Plants (AAP's). The 
monthly Summary of Orders and Cost of Deliveries reports provided the 
monthly costs incurred data used for analysis. These reports include 
identification of material inventories or other costs committed, but 
not yet applied, to an order as a potential cost incurred liability. 
It is a normal circumstance to find multiple orders concurrently in 
process for a single product at the mission AAP at any given time. 
Hence, the order sample selected is a representation of, rather than 
a complete analysis of, any given product item. In many cases, there 
were periods of apparent order (cost) inactivity for a variety of 
reasons (e.g., priority of other orders for the product, priority of 
other product lines, temporary production suspension, etc.) even though 
mission function production continued at the AAP. To preclude undue 
distortion of the elapsed days/cumulative cost relationship in these 
cases, the computation of elapsed days for extended periods of order 
inactivity was adjusted to equivalent elapsed days had the order remained 
in continuous production. 

Elapsed days (from contract award or order start) and the related 
cumulative costs data are shown in the individual sample data sheets 
beginning on page 14. 

b. Data Analysis. The elapsed days and cumulative costs incurred 
data for the individual samples were converted to percentages of time 
and cost completions (variables X and Y, respectively). The percentage 
of completion data was then processed through a two-variable, regression 
screening program to determine individual sample and composite sample 
"best-fit" regressions. The screening process included the following 
regression forms: 

Form No. Regression Form 
1 Y = A + BX 
2 Y = A + B (Ln X) 
3 Ln Y = A + BX 
4 Y = 1/fA = BX) 
5 Y = AXB 

6 "VY = A + BX 
7 Y = A + B-V3T 
8 "VY = A + BVX 
9 Y2 = A + BX? 

10 Y2 = A + BXZ      7 

11 Y = A + BX + CXi _ 
12 Y + A + BX + CT + DX-5 



The best fit regression form with related coefficients of determination 
and variation are indicated on the individual and composite sample 
regression plots shown in subsequent pages of the study. Comparative 
plotting of the best fit regressions for composite ammunition products, 
composite armament products, composite ammunition/armament, and the DOD 
termination liability table plot are shown on page 8. The composite 
ammunition regression indicated a slightly accelerated cost incurred 
rate in the first 20-25% of the order life and then tended to level out 
as the order progressed. The composite armament regression indicated 
a relatively slow cost incurred rate initially, an accelerating rate 
from approximately 10 to 45% of order life, with only slight increase 
in the cost incurred rate thereafter. The composite ammunition/armament 
regression is essentially linear. 

The slightly accelerated initial cost incurred rate in the early life 
of ammunition product orders represents a combination of two partially 
off-setting influences. On the one hand, regressions of the GOCO AAP 
contract data are influenced by the peculiarities of the GOCO AAP 
accounting practices whereby material procurements must be immediately 
charged to applicable orders. Frequently, the material procurements 
for several orders may be initially charged to one order (as a "carrier") 
for accounting convenience, and subsequently the material costs are 
redistributed from the carrier order to other applicable orders. The 
carrier order obviously will show an exaggerated initial material cost 
until charges are redistributed. Even after redistributions, the 
individual orders will continue to carry the material commitment cost 
although the material still may not have been applied to work-in-process. 
This procedure recognizes the potential liability involved if the order 
is cancelled and the material cannot be reapplied. By contrast, the 
costs incurred for ammunition metal parts procured from commercial 
contract sources tends to include only actual costs applied to work-in- 
process and excludes material inventory commitments which have not 
actually been applied. The net result of the -combined ammunition 
regression (combined GOCO AAP and metal parts orders) tended to indicate 
the slightly prevailing influence of the GOCO AAP material commitment 
accounting procedures in the early phases of order life. 

The samples used for the armament products regressions are all commercial 
contractors whose accounting practices tended to include only costs 
actually applied to work-in-process as costs incurred (excluding unissued 
material commitments). The samples represent established contractors 
who have had on-going production with the same or similar products. 
Hence, the cost incurred patterns tend to show an acceleration through 
the initial production build-up to sustaining production rates and then 
a leveling out. A somewhat different pattern might occur in the case 
of procuring a new or out-of-production item, or going to a new contract 
source; however, appropriate samples of these conditions were not available 
for this study. 



No attempt has been made to normalize the raw cost data used in this study 
for the effects of inflation over time. No effective method was found on 
which to allocate the effects of inflation even in those cases where 
escalation clauses were contained in the contract. Accordingly, use of 
this study should be with due consideration that regression results may be 
in some degree affected by inflation. 

c. Conclusions. Comparisons of the ARRCCM composite regression plots 
with the DOD termination liability table are shown on page 8. The ARRCCM 
commodity-peculiar termination liability table, based upon composite 
ammunition/armament products regression is shown on page 7. The table and 
comparative plots have been forwarded to higher authority for review and 
consideration for possible application. 

The ARRCCM composite regressions (ammunition products, ammunition pro- 
ducts, and combined ammunition/armament products) are regarded as valid 
representatives of costs incurred consistent with the connotation of 
termination liability. The principal difference between the ammunition 
and armament cost incurred patterns appears to occur in the first 40-45% 
of the order life; and in great part, is related to the peculiarity of 
including material commitments in the COCO AAP order costs. 

Irrespective of the differences between ammunition and armament concepts 
of costs incurred, it is observed that even in the case of progress 
payments, the Government's payments to the contractor during much of 
the contract life would not exceed the maximum standard progress payment 
percentages of costs incurred prescribed by the Armed Services Procurement 
Regulation (small business - 85%, large business - 801). Hence, termina- 
tion liability tables based upon cost incurred patterns would tend to 
have an inherent "reserve factor" built into the customer payment schedules 
during much of the order life. 

As may be noted from the comparative termination liability plots, the 
DOD termination liability table and the ARRCOM composite armament 
products regression plots are essentially the same during the first 
40% of time. As far as can be determined, the DOD termination liability 
table heretofore used has historically provided adequate reimbursement 
to the Army. However, it is not known how effective the DOD termination 
liability table has been in maintaining adequate reserves in the customer 
trust fund accounts. Similarly, it is not known what effect substituting 
a termination liability table based upon composite armament products 
regression might have on the customer trust fund accounts, particularly 
during the last 601 of order time. 



iocoo«a-CMCocrcM 
co Of-*? ^- CMC n 

T 
O 

Wf-(DOr-NC0NU3CfttnCWf-<tClC0nQ-O0>Oin 
OSr-ONPuTruir-PiLirocoionwoicirsinc en o uo 
Of-^xcowNwuincucciflOin)— c «r cc *— c en o *sr 

o o 
CM 

N m r* o n m i— cr 

O CO.— i—         en r- 
"3"        V 

CM 
ITS 
en 

CM 
Cn 

ccic0i-Cr-mr-fscOr-<?j— ID c N n co in i— o «a- o *r 
ccinocociflwcoocmcwocioi-aipiwcociDifi 
n^^NcuiPicCTicvicopcfttfojNnfsoinwocOi— 

<t^ncM»-ocoNinr-      m m en      #— co in en           r— ■— 
>—                           CM                                                                    i—        r- 

cr 
cn 

in 
en 
r— 

cn 
en 
CM 

CO 
CM 
CM 
V> 

in a> 
4J s. 
C 01 
0) > fe •»- 
». r~ 
10 a> a. TJ 

SSI 
■a 

tA w 
c  > 
ID   IC 

f— C 

cncOCOf—^"«3-CMCn 
«JOi-ttoo<nf 
>— U3 I-» CM «s- f- ein 

NCftNowr»vwrg^'COif)criNNcjm«3-^"cn(nNromf'i 
1-T CC CO VC CJ O M «? »— rsNCvJWlOTOMNi— (VJCOCi— 
dn^nr-^^NWlflNlTKCi— CM n CO PJ W «^ r-CO CJ 

cccccccc 
ejcucjcjcjcjcja; 
EEEEEEEE 

EEEEEEEE 
Es-s-s-i-sts-t 
cJcJcrcecCcccr«;, 

O.CCL 
<: «c cc 

«c •       CJ lO • cc ■*-»     a CO J= CM 
4)    1 

a;     cc s: 

<:      c E r.     E «r CJ>       E • CT        i- at r—         C CM if> U                3 •t-> E         O Ol *     r^ 
0)    -      c- U) -s.         -w- CO CM        r— C:     E          UJ 

CO c\j       3 
1/1 
x: en >,      3 

«3 
s:      c. 

o 
E E 
S E 

m to 
CJ 

CJ   N 
ID      •         C\J 
£. r»->     UJ     »— 

3 *C" */) E o 
: «EL cgi     a. 

C tn C   3 
•r- U- 

<. in a; •   c i/: «■ •4-1   U -^ ?~ *v» 
c r*. <: +J o c_ • i— C: i— me «r-   • <t- <4- 3co 

O       CO •"   *i— <c o ^~ C UJ oo r— 

Lf> UJ      •■  E 

CC         I.  3   c t/) +J <r ^ ^- »j_- 

QJ    TO r—       • 

CJ 
E 

= »-> J- 
c «t- cj 

CM      * h- C2 SZ 
X. c           o 

D. Q, Es "*" S* 
>c rr\ "~ 

1 E      t- — 
E   • a> i. c 

«- =  E  E 
Einic 

s- CM     r~ <•- co 
cu r c f—     *^ 

CO CO       «^«-  g 
l/l lACT*-r   P 

T  >■    *x t  twc m .—x> c co •   »in c «r ■M         fO — f— «t- • c^ tr> ^ .r-   t'»"CC »■■* r-* cr «t- -^ *—i UJ i   c •— 'S- ■ ■^ ^ *-   »in T O <   L- ti- Csj CJ El * t-WU.  wt = co<— CM C ^ *      t ""   CM ■~ y fm CJ UJ »— m ÜZ         *JD >. CM          l_ IT) c. c <— cu   -z; m •w zz      in • UD     *    *    - r- ••■—    •» cj    * •—•   (0 r—   CJ ■*-> t/l          * ST O   O     •   E     •     • cr C cu s: in ai c at cu a» +J i-   15   fl   CJ     • ■U *J *" O    * CJ r— 4-> UT»   £   o  o E\. C r—          J-r- UD r- i—■—   J. «• ai cc co i- ji c c c ^ O   F= p—     » t—   3         cvi +J -4-» n 1-    «ai oin •^ »^- «f-   tc e c          ►- o o 10   ra J= c^   F= •*- ^> 
-E" "C     "VC   3  3 * (/: ■w i- c -c zr. *J*J+JOC-0     -     -         (OS- CO f*" 1— LO 04J G 
*    • (UN o i- 

u aii- c 
CJ •*-> «c re   * 

u u u 
CU   flj   CJ     " ^ •>-  E  E c ■-; c 

s- E Em CJ   01 
C •SOU 

flj     » c 0) •»n in 4J CO   cu ■<-:i^n-j ai CU +J US CM     •     •     ■ d c c. •    "••-: CJ •r— s o o C       N p   O  O  vi 
U   i.   i.   «3 
ccau 

IM J- UT) VC •— "O   C e O    O  CL cr CL n  Ki 

ECKT-ttChü. 
i- c o «n 3 
c cs o r: u. 3 IG    .    • ra x! .e o 

u-c_:ir)r-.t_;<r.cj<-j 
s- J- «c x: <s s- 3 
CO IUJO.lL 

O   U1 
1-- C. 
C.O- c < •r" 
tn «= s 
CJ — O 

■o f^ 

3 in r^ 
t— 4J o 
u c <»- 
c «a 
►-t r- in 

C >i « <o 
c ^~ 

»-»o ai 
a. •»- ■a 
a. +> 
^^•r- •c 

C 0) 
•» 3 ■o 
ifl E c 
c E 01 
o<c ■4-» 
Ir- X 
in >. CJ 

> C s. 
o<t o !_ <t- 
o -o 

CJ i. 
0) ** o 
> m 
t- J. > 
*•>  01 ♦J 
c c. •«-* 
01 o > 
U    1 
C   i- +J 
t- o u . *> CO 
t- u c 
O  10 

J. 
c *• L. 

-O c ai 
•■-  o x> 
*> u L. 
<o O 

«■o •»- 
U  01 O 
in c 
cu s in 
"ir o ■c 
3  ■ o 

+J 
0)  c t. 
U  0) a> •^ c cr 
ii£ s. 

0) C5 
■o > <t- 
o> o xcr 01 

+J 
«t- ■!-> 10 

•O in » c 
oi in 01 
U 4-> a 
T-  u F 
S.  10 o 
o. t o 

4J 
t3 c o 
01 o *J 
X u 

^1 
u 
10   OI 
J- o. 

■w > 
c I- 
o 
o 

O- C- c 
a. c- a. 
p-CLCCaaaa 

o. a. c     a.     o. CL 
°- o. o_     o.     o-c o o c c cr c o c c c c c c- 
^5*_ ~—      —•      —■—■<-> CJ CJ <_J tJ CJ O LJ (_) CJ O O (J 

U-lJ_lLLi_Lt.Lxll.U.lJ_U.LL.CCCOCTOCSCrCSCEfeot3cSl= 

3 
O.r— 
C   C 

■a +> 
3 in 

•— o 
uu 

T3'«" 

a,o> 

t- »MAiconoocMn 
OJ ^3-^3-^rOinincMtn 

X) CCCCr-i— c? ■— —1 fc OCCCMCCCMIC<; 
1     1     1    1     1     1     l     1   h- uuuuceuoo 
1    1    1    1    1    1    1    1 I— 

o ci co to fo ro «• IO to 

E 

*J 
u MOtONSr^NNO 
<o 1    1    1    1    1    1    1    I  t/) 
i. en co co cr. en oo cr. o> *> oocccccc c U.ILU.< U-U-<< 
o «c<c«c<:<:cr. «.ct (_> «c«c<;<c<cici<: 

ccoocccc 

«a- e 
ic to 
c ro 
c c 

i 

r». CM r-»»— < 

CM c c CM c 
C "3- C O < 

> co r-* r*. to 
VTTCOi- 
■ C C .— OO 
; c c c o 

i 

io to o c 
r—r— r- r- 
en m F- i— 
c c c c 

i    i 

er> en 
r^ CM 
c en 
c o 

OMDO 
CM IO O 
en CM en 
o o o 

I       I       ! 

co cr- cr» 
co co co 
CM CM CM 
O C C 

i 
gCUUUCUUUUCUUUUUUUUUUOUÜU 

I en en in en i 
. p^. r%. r-*. r** r 

i i i ■ 

j in CM en .— « 
. fN» r^ r^ r** i 

i i i i 
C  _l 

<: <: 
C Q 

cn er» cr-. c 
c c c c 
<<:«=<: 
<: «r c; c 

c ceo 

er. en 
c c 
-<: «t <: •= 
< CJ 
cc 

I 
cn en en cr. 
c c c o 
«5 <: cc «= 
«cccr.ee 

c c c c 

I 
cn cr. cr. cr. 
c c o c 
cc <: cc cc 
cC cc cc cc 
■ice CC cc 
C Q Q Q 

<n CTi 
C C 
<: cc 
CC cC 
cC CC 
c o 

I 
cn en cn 
c o c 
cc cc cc 
cc cC cc 
cc cc cc 
O Q C 

■ e-v r*. r*^ r^    o 
i    i    r in    t— 

en cn en 
c c c c 
cc cj cc zr 
cC cj cJ «c 
cc cr. < .        or 
ace is 

o-^j »—CMend"tr>ior*»co cn o r— CM cn^s- ifjioNcocfto^eMfovinicNcoooi-ftj 
^-»— •— r— r—»—»— f— i—»— CMCMCMCMCMCMCMCMCMCMCnCOen 

•n o 
*J CJ 

io S 
s- 
*J 
c •• 
o in 
u c 

o 
OI<- 
u in 

"»- »r» 
i.   > Cg 

■a o_ 
. ai 

x +J 
t- u 
u. io 

u 
"I « 
in      c 
OIO-  o 
+JUL.   U 
o 

♦•IS 
s. cr- 

°5 u§ 
c o 
CJ u 
c u 
cr <o 

c- 
1- <o 

c 
Wlf- 

<0 
TS   ** 

u 
•CJ fit 
0) s- 
m S- 
Q. CJ 
(0 

•— o 
UJ 4-> 

sn 



OHNnonoH     r-*r o f-«a* I-H     oo^rnHONfs    m-»s-co CM H rH    HHwto»to    co rH .^ co co co    «fHoo«o<n    ONcOrHrHm 
o i-t as oo so m *r     MHOCONVO    ><rnNHo\co    r-\o m «a* co CM     HOC<CONVO    in m sr coco CM    CM CM CM rH CM CM    cMcomr^o 

°o       < 
»*       OOnHONMTJ       CO rH CV.O<r CM       OcOO'tfHO^       h>lOfOHO\N       ulPlOCOOsT       CM O 00 sO-d" CM       0 00*0** CM O       COsOsrcMrH 

o cr» ON ON oo co co     co oo r-* p* r-* r-»     r« vo so so \o in     «nmmm***4-     -«r *r «* co <o co     coco CM CM CM CM     CM rHrHr-trHrH 

Or^c0ON-^*0       CO O CM in CO rH       ^PsHlrt»«*!       CO CM 00 CO ON m       »H CO \0 CO CM rH       OOM^vOO       SO CO CM CO CO CO       «im 
O cr» so vr rH co in     NON-^HCI     vonncoirin     oaotonooo     »onnorsin     corHONr-m-<T     CM«HOONCOCO     ONI-H 

■ •  •—*- 

ownHovo^     NQMono     co so «^ (H o\ P*    mcMOcosoco    HCVN«*NO     CO SO CO t-n ON r*    in^rtco^o^    CMrH 
o o» o« US co co co     to co r* r- r* P»>     \u\o«uvoioto     m in »n *cr *r **     sr co co co co co     CM CM CM CM rH *-H     *-irHM -- 

O r-1 vO <-» SO CM CO ->T OsOCOOssO 
rHP-cMcocooN 

»* rH ON r* m co 
m i~t vO CM oo <r 

CM *H ^-1 rH i-t CM 
.© vD CM CO sr o 

comcorHm ON    mrHONcoocM    co*oowf>- 
VDM(OmHfs       *T t-H Is- <T i-t ON       sO<TCOCMCM 

om coooosoco 
o ON ON ON co co co 

rH CO NO CO r-f 00 
co r-* r-» r- r» MS 

-i 
O CM co in rH oo m CM O CO SO «* CM 

co CM in ON cor-* 

so%*f-t ON ^o** 
so\o vo*n m *n 

HO ON ON ON ON 

f-tmcocMvoo 

cMONr^vr CM o 

OCMCOVOCOCM 
UN ON CO f* rH so 

fNlANOCOül        CO rH CO sO •* r-t        ON P* V» CO rH 
-CO COCO CO CM CM       CM CM rHrHrHrH  • *-■•-•   •- *•— 

vOHvOClHO      OCMfN^*tO      COrH 
o «1 ON <r ON <o*    ON <r ON m i-i co    m** 

. . ( ... 

OiONOINlON 
O ON ON ON 00 00 CO 

O © -3" ON -<f ON **" 
o^tncooaiH 

ON P* »* rH ON sO 

p*. p* r*. P* \o so 

ONtnr-ir».*3*,:t 
CM -<T so r*. ON i-t 

sj- i-l co so co »~i 
soso mmm m 

COO^NHH 

com coocom 
"T****** coco 

rHiHCO**f*>.rH - 
<r \oooocMin 

noMnNo    p-incMOcom    nn 
COCOCMCMCMCM       H iM r-t H     '       ~' 

inHoosorN» 
PsONlOCOH 

«4* **^ CO O CO" 
moNcooNin 

• •■ • • 

""    w . i-   
w ~ 
h-i 
H 

■ a J—■» 
. 

< c 
e 

« t/> !/) 
o <u 
M S- 
as c 
«S a > C£ 

W 
SS 4-> Ä 
o c H (=. tt) S 

>> E o 
<o 

K 
J <r 
a < c 1/3 

i-t c i: 
j •r- M 

■(-> f- 
K •r— £3 
O c < 
M 3 fcj 
H F- J < F 
js «=- 
HI 
*£■ a; 
05 -M 
H 
fc. o 
o c 

E 
f- o 
2 CJ 
W •^-^ 
u _   — 
es * 
w 
PH 

Osn CM ON sO CO iH 
o cr. crv co oo co co 

O-fl-CMHOONCA 
o rH o ON co vo m 

CO U1 CM ON SO <J- 
f** r^ f>. \o \O SO 

CO CO ON O r-4 CO 
•^ CO CM CM r-l O 

HOOtHNON 

tnr>"0<r co co 
ON oo cor* so so 

<r »H co vo to o 
•^«»y CO CO CO CO 

ONUNCMr-lOrH 
inmin mm in 

r^mcMONso^r    I-IQOSOCO*«* 
N(N<NHHH       iH       ■■--■• 

muitONooo     cor* 

om CM coin CM ON 
O cr. CN oo cc co r* 

o co o co SO *a* CM 
o co sr ONm r-\ r* 

sO COOr*-* r-f 
r*r*.r>sc so «o 

HHHHCSJCl 
COON in i-4 f*. CO 

r*<r IH com CM 
mmm*»sr *r 

mcoiHmoso 
ONmcMcomrH 

O^sO COO f**T 
CO CO CO CO CM CM 

cOr-tocMino 
oomcMcnso^T 

O *a* *H r* <• M r* 
o a1* ON oo ou op r* 

o m <■ **-^ *a* m 
o <r so co o CM «^ 

^Ors^c f* 
r*r*\o so so m 

SO 00 iH-^ CO CM 
socOfHcomco 

noNnoN 
mm*T-T*Tco 

coor*coors 
CO CO CM CM CM rH 

i—l COin CM ON !■*>■—■ ^ rH • *•"••  •    •    • ■ «    • 
CMIH*HIH] ••• ••••• 

•- — ■   ■ - »   •    • •   ■   •    •   • 
.„     „:..._     ■-.- m    9    * #    a     m    0    9 

ONCMOCOCM««**«« ••••• 
iHOONOOO- •   •  ■•   •   •»" ••   •   •   • 
. • . . .o   •••••• ••••• 

COsfHOOH 
o. co so ON CM m 

■<r ONSO r*cMco 
COr-imON^ON 

VfCO 
mco 

c *» o so co ON m 
O ON ON oo oo r*. F* 

HN^-OsON 
NvOsosamm 

O r** ON IH -* I** *-i 
OCNNO** fHCOsO 

sOHf*»»TNH 
CO rH CO sO XT CM 

ONm HP"»T o 
«j »j »j rt ci d 

rH CO »O *-4 CO CO 
ocosomcocM 

sOCOONmCMCO 
CM CM rH iH iHI - — 

PHONCOCOIH 

CM rH CM COr* 

- •    •    •" 
• •    •-■ 

• •    • 
■ •    •    •" •    •    • - 

•    ••••• 
• * • • • 
• • • • a 
• • • * * 
• • • • * 

•    •    •   • 

O cOONinrHvOCM 
O O"* uj CO CO P". r». 

oosoeoowvo- 
O CO-fl-m rv CO ON 

CO<fOMOHr> 
voso mmm** 

rH r*-CO ^H rH CM 
rH CM *T SO COO 

COCO^OsOCM 
** CO CO CO CM CM 

mrHONrHCOCM 
CMmP-rH^TON 

CO^TOsOCM • *   •   •   • 
• •••'• 

SO CM 
*rrsi 

o coco CO CO co co 
O ON co cor*r*so 

o ** <r *r m r* rH 
O m CO rH ^ r* rH 

sroN<roN<r o 
so mm-^r-%r*T 

sOMHH^H 
sfCONsOOm 

mOmrH so rH 
CO CO CM CM rH rH' •    •    •    • 

rH so ON COO 
OtOrHONCn 

'•   •-   *   •   •' i 
■ •   • ■ • " *—r*n 
•   •   •   •   •' i 

O CM sO rH m ON *3" 
OOMOsONsOvO 

OOsO CM rHrH CO 
O •* m P* 0\ rH CO 

CO CM r» rH SO O 
»n m*^** co co 

COmvOrHCMO 
m co rH m ON vr 

moN<rooco 
CM rHrH    ;   *  " 

• • " ■'•   •   •' 

• •   •   •••■•- 

•   •- •- r ■ 

•   •   •   *- 
CMCO 
oco - 

OHsfr*0«T^ 
o ON co p"* P* so m 

Ov7»«»fHH<fH 
O sO rH SO rH sO CM 

OCOP^OCOPs. 

CO rH CO ON 00 
CO UN CM rH CO 

O ON rH M <• LO P* 
o co co P* vo m «7 

C2CCM»*\S 

CO CO CM rH"   — ■•"•-'•-•* 

O^mHNHH 
o<o*THoo\om 

O SO m-* CM rH O 
o co r* \o m *r co 

- O *T i-l r4 w4 Or- 
O rH rH CM m rH 

OtH*r*^»o<r 
OtOvo^a-f^rH 

M3CO 
moN   • 
• «o 

ON CO 
: • ■ •   • ' •" *■«   *   •■•'■•'•-   "■*- •   • '♦   •   • ' • " 

• *- •— w— ■»- ■"   • ' -•   •* r • 

- '.-•■■ • ~r-i - •   •   •   *   •   #" 

PS 
" co    ua 

0>3HJ 
OrHCMCO<rmsO      P^COONOrHCM  •   CO »T m sO P* CO      ONOrHCMCO^      msOP»»=OONO      iHCMfO^msO      P* CO C7» O rH CM      rOsrmsor*co 

' ' r-t^-ir-1       MMrHr^rHrH   .  rH CM CM CM CM CM       MNCslNNf»       CO CO CO CO CO CO       CO CO n ^- ^- <■       »C^'*T*T^^r 



*a .  . 

*a      
---*»         

* • 
•K •   .. . 

ric a . 
•*   a     •* 

-+-- — 

T"' 

•*   a     .. i. . 

.    •*    o.  I.... 
.    • ■*      O,    .. 
    .  •* .    •... 
... i« : a 

<Si* ... 
ca« * • *   . cai 

ca 

<a» 
cai 

_    o~ 

C2( 

C2I  • *     -   a. ... 

~"cai""" - 
•   «          a. 
- •   * a. 
.  •' *   .    < 

. -   <S) 

•       C2) 

'.-L'._  <s> 

...   * . .- 
.    . •   * 
. .   ■ •   * 

J- — 

-1— 

""- !" 
|::::: :p:. o 

l-t 

o 
'   l-l 

G. 

-§' 
--r     Ul 

<n 
<u 

_.. f* 
,     BO 

0) 

.1  ...... 

*   - * 

<2)     ^ 

.i— a>»- 

*. 

* :  a 
«. -L... .   «.   - 

*    -  ■ 

•        * 

ca 

— § 

C OH   +J 
OW C 

•H O C O 
t/1 r-l   O   S 
to a, -H a 
ca we 
s* <u ui R 
QOr-l   IU < 

K,a toe 
tft OS-H 
•MX 4-> 
(J«J    ».rl 
3-H +J e 
•OH u 9 O-w 3 g 
h_Q T3   B 
p, ca o < 

o _      o 
i-t C -M -W 
■P   O    C—I 

is gi- ll 15 
1^8 
1111 

» ca> o   « 
• ca) o   * 
• ca; o   -k 
• cai o..* 

"• ca> o" -K 

O 
a 
CM 

 + - a.v_i_. 
\o  -I-. 
ai.:.....!..;. 

h 

i 

i 
i 
i 
i 
+ 
i 
i 
i 
i 

i 
i 
i 
i . 

■ 
i 

-i 
i 
i.. 
i 

i < 

+ 
i 

i 
i 
i 
i 
i ' 
i i 

-+- 
i ■ 
i 
i 
i 
i < 
i - 
i i 

X 

§ 
I—f 

i 
1 I I I 14-1 I < 

co .      £ 

a<2» 

* 
- « 

... .  f.. 

... ... .  ...        .      i.        .... .. ........ .... — .... ...._—.. —"~~".-,.  
... .,. -... •--;     • ' • | --~-j-r- - T-r — ........ 

■■-■• - 

r !   '   ".""."" ! _ 
; ,:.i::::...: JL:.:3:j.:.z::7.p~: -   .....  

:'~--~-i.~ ~~ 
 ■ ! 

I 
I 
I 
I 

-1- 

—I ---   .-(.-.- 

.°      
aC2) 

a  tgf 

~.v»---7~ 
a <3» 

...-.:•.»■ 

*__ a<3i 
* a0 I 

..V    >   ! 
. .    * «a    » 
  .. * .  .   - a .   J— 
...    a.     * a      | 

.     *        V i- 
..:....»    «      c», t 

«     *       A.I .-..   ...   .»    *    **» . 

—_.—.. 

;;= 
.:::::.:.,.: 

I l+l I 1 t I II I l+l 1 I I I I II l + IH I I I I Hfl I I I I HI l+l I III H 1-44-1 I • I t I 1 + 14-Ml 114111%. 

. .   r*» __.._. 1..... .   ^O  . _.   . !•' 

75
5 o 

  » . 

....    i    ,    :...    Cl          j   ; 
i  

.1—: 
-!-:■ 

+-'--■ 

CM           ..I...    r4     .. 
.  o   .... .. :...        m  

.CO   .....!..    .        r-l      
. —t i :—... • .  

.    !      .....I 

:.f.::.:..:! ._! . ; 

. .  .., a .... ..)...:. t 

....... 

....       «T . _.^. »_ ... i - ♦  

_ ... J... 
-■ t — 

: j.r 
'"'""i :         i"" 

"—-'• £Efea 
. ; . i    !   .■ i    ■ •    i 

8 -Si 



. ANNEX 

Regression Plots/Data Sample Details 
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SAMPLE:    #1 

CONTRACTOR: Bowen-McLauqhlin -York Co. ( :0MTRACT NO: DAAF03- -70-C-0044 

CONTRACT TYPE: FFP (Proaress Payments) - 

COMMODITY: M107-M110 SP Howitzers; M578 Recovery Vehicles 

Elapsed 
Davs 

Cumulative 
Costs 

Completion Rate 
Mo-Day-Yr Time (X) Cost (Y) 

1- 2-70 AWARD 
2-28-70 58 $ 182458 .050 .004 
4-30-70 119 285556 .102 .007 
5-31-70 150 502732 .128 .012 
6-30-70 180 990459 .154 .024 
7-31-70 211 1752375 .180 .043 
8-31-70 242 2568235 .207 .063 
9-30-70 272 3882492 .233 .095 
10-31-70 303 5759704 .259 .141 
11-30-70 333 7001791 .285 .172 
12-31-70 364 8715450 .311 .214 
1-31-71 395 9468206 .338 .232 
2-28-71 423 10579131 .362 .259 
3-31-71 454 12075895 .388 .296 
5-20-71 504 13510318 .431 .331 
5-31-71 515 14754951 .441 .362 
6-30-71 545 16106900 .466 .395 
7-31-71 576 17269505 .493 .424 
8-31-71 607 18350812 .519 .450 
10-20-71 657 19684062 .562 .483 
10-31-71 668 20842499 .571 .511 
11-30-71 698 21901810 .597 .537 
12-31-71 729 22807040 .624 .559 
1-31-72 760 23967258 .650 .588 
2-29-72 789 24898160 .675 .611 
3-31-72 820 26750801 .701 .656 
4-30-72 850 28574976 .727 .701 
5-3T-72 881 30145549 .754 .739 
6-30-72 911 31551171 .779 .774 
7-31-72 942 32653662 .806 .801 
8-31-72 973 33954351 .832 .833 
10-17-72 1,020 35474705 .873 .870 
10-31-72 1,034 36774290 .885 .902 
12-15-72 1,079 38074055 .923 .934 
1-31-73 1,126 39094305 .963 .959 
3-15-73 1,169 40767686 1.000 1.000 

14 



—1—r——r 

LJ     ! 

i   ! 

Ü z: 
irf 

o 
■ •€ 

■ o < 
O z 

■ < 

a 

] 

i 

1 

i 
i 

1   3 ,     a 
wS 

ü z 

o < 
o 
A 

z < 
a 

FORM     8'    z z z '! z z z z . z ^. ^,  ......;. ^. ...         ... _■ ?; ■ ■■_ z::zFF:z:FF 

y AXIS CCOST COMPLETION) FFFFzz FIFFFFFi :z" . ..z:z ™----l-^-i- 

.~™iir99o"+~r TVVTZ 

-T --T '"    *        "'!     '      '          .-..--..- :                                 T   I   '■   '   ■   '   ;   ■ 
■ ■ • • 

\ ' * I .1 I 1  ■   : - 

...; -: - 

F~~: 

_"F'F..... 

 -u-l  .-;.r - i..-......M 

":F:z-::Fj/FF|I:::r 
   —■ -•■'"l   ;           T   T      . "*"" ■■F:■'": z : JF:ziF 

.. _i__ ^ 

zzzzzz j[:::.:.: zzz :■ Miir :j:zzr. "_. i Sample #1 Contract: DAAF03-70-C-0044 
a Form: VY = A + BVT - 

-    j-'- -; 
:.:rr..:^:'. :__:..|.:.-......)-.:.  Regressio 

.!■_.. 1^791 + 7zzz7Z7z;: 
:    j         ^ .-   ^ 

A= -.Mlbb             B= l.^biU^ 
Coefficient of Determination:   .99093 
Coefficient of Variation:   .04429 

:-F::F:ri.Fz 
 _„i._.~- .  _—.  " " " T      '       ""' 

iz;F:FF:|FFj FF 1 zz.iizz.; "F..-...F 
, ,,, , — 

FFF-fliiFFFE: L- .»-!.. L ....... i....!   t   1   ... i   ^ ■ i  t -1  t :FFh:zt .;z;.:. 
-ü^l:.592>     ...Z.Z, .__._:..; T:Z::' ~Z zrizziz: ZZT.L" 'T.r.:::izzviv: z z 

:::::-z:::::j::.i .-~:*J4--'-'-v: .:z  :..z v.} z....z...;   " ;.- 

zzz:r7zz:"^.z:4z*:zz ;^:.:.':-}.fF;r:i= 
' F.-F"..---. - t.     •    ■ 

...    ...  L .—...             ...      ' • 
..:_. 1.393 +  . - :F:zFFJzFFEz 

.. 
-- 

: 

'"-■'!'                   . '                   —. _ ----- 
::.:. :z|:.::::" 

-■■--•--         • , .—_ ^-. 

• 
•      - 

.'■'.' 

zzz". zzz ;:":r:z "i-zz  zz.:zzz. ■ •■■- —"I-'-'T- 
..    .... .. ... ■ U - - ., f •     .-    ;           . ■ : 

.-Z--.. : •'  i ■ ■• 

• 

 r.i94 + . -a ..... ~;T~. .•{ ^: r: -,-- 
;-::F::='E.rH^z1--F;Ff:F: ' ~  '          '.       •         ;             ,;       . _ : 

' . Z      Z          '     ... 

■         ■ '.'               —              I     ■     •■ 

r —. i.. _ ,~~-...'". 
":.  7 "'...  Z . | Z7   7" ': . :. ;■; :"::*F4F" FI :. F:'"'.IFFFF_FLL. Fj; :.:..:•*. . J .... ;.LF ■.:.;.. -..'.;.i 

TV. ZZ.995 +. - ....... - :_j      --■-.-...- y:~_-::-±: :Z1 
........   ■* ..   j        .-   .--i     {•■■ .   -■   ■ 
...         .,.     . .  ,   i_   _..:.,  .  . 

• v      T-z-r--;z.;z :z. 

z.zzzzz ^z.z.zzzz| V.VVT'L. -■r-r-~ ..I   -r-V-T. :....-..;.. :.:■!:  ::r.x- 
.t.:.r...r-T.;:.Lr.:-..-..jf..::. 
.......-—H- -r7 ■%      — 

\i.v:rv>vT::[..x'.,- ■-• 

!z:zzz.zz  ::.ilzzz 
ZZZ" 796 +   . -    -.-; ....-,.—...- ::::.:::: ::::::;:U-T:;:::r.rrr _.         ....        r. .. •.         ....... 
 -_   -1—\.-   .    -- 1     -   -J    r._-.t--. 1.......... ... ......I ... :...... -.„ .. .—JJ, 

...z:::.;.xV 
^                  : <  -■- i     h-    ■ :    --■■■ 

:zzz,59 7+." '""; ...:.:.. z.z.. .7.j:."" :.: Z-Z... r. 
- r -   ; z;.." Z z : \r.:';:r_:":- 

\- -j    :-r ■   —• 

:: F; F' F J 

.... Ä                  . . ... ... 

ix :
:
.
:
:;F;F::-: \ rFi" :-:t; 

IrSP^-MSiMrM::,::::: :X.V |z:zzi::z. 

i , . ,;. ..... .L.-~——^—i.  

zz ..7398 +     z.. z r:...' z.-" -Z;. .:.pzz ..:... .; X 

!: x • 
■:.::;.:JS • 
x.'-r: 

• 

•       ;      :......_!.... ..... ... ; - .......... i . 1 ...'.- |;...:z,..zz 

Lzz.....i99'+*~Z7.7. T':v. 

{:.:::..: TTVTV 
! ■ . .... 

;::::; x 
v  ** 

"_ '_ [ .F'F"' -■ 'F.1F ■ '.i,FL *...i..'. .. 1 -^ - .- -:■ — -i- --- --'» - -    -■ 1 - ■ ■»  ■ 

rrvrv'r-:r. 
;"'-:"-'"::'~ j::::" ■] :\.::. J;F:F.:IT:- .FFFH M-F-:.:

:
FFF

:
:!F-:.F1'

:
": "F":::: 

1 __  _ .  *.     _.  "X-      •   .'      _....,.-..,..| ,...:.-.-:   ' -..-.,..,     .. , ..f...   ...... -,     .-:. 

k'x   :  -■:■     ^..zz:  :!::;:(.:■;:;,-:■;.:.:-;=--r: : 7.zzz: ::: z      ;:..- 
LZ7 1!        .... +-i JC»*ii-- 

.150   .           .300               .4 50   .      .    .600    .750   .         : .900 

X AXIS (TIME COMPLETION)                      Fi J 

1.050             1.200 

[ZZ.ZZIFZMZZZZ: 
iFFiE.izFFFFF , I ....!.!.*.,   .-    —.- ^  

! TWlF FFF". -7 F. FFF.F1FF j^FF^FFF 
-----: |:i5'F:i. {/"■ii^F^^iiF-dj^ti^-^ 

• 



SAMPLE:    #2 

CONTRACTOR:    General Electric Co. CONTRACT NO:    DAAF03-69-C-0042 

CONTRACT TYPE:    FP (Progress Payments) 

COMMODITY:    Guns, Automatic, Aircraft, 7.62mm, GAU-2BA w/Feed & Drive 
Components 

Cumulative 
Costs 

Elapsed 
Mo-Day-Yr Oavs 

1-31-69 AWARD 
3- 9-69 37 
4- 6-69 65 
5-11-69 100 
6- 8-69 128 
7- 6-69 156 

11- 7-69 280 
2- 6-70 371 
3- 6-70 399 
4- 3-70 428 
5- 8-70 462 
6- 5-70 490 
7-10-70 525 
8- 7-70 553 
9- 1-70 578 

10- 1-70 608 

$ 139897 
217456 
423330 
578354 
822891 

1851952 
2331723 
2456209 
2782796 
2968054 
3145070 
3337023 
3457963 
3797854 
3926288 

Completion Rate 
Time (X) Cost (Y) 

.061 .036 

.107 .055 

.164 .108 

.211 .147 

.257 .210 

.461 .472 

.610 .594 

.656 .626 

.704 .709 

.760 .756 

.806 .801 

.863 .850 

.910 .881 

.951 .967 
1.000 1.000 
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j   FORM        8 . •    -. i 

Y AXIS (COST COMPLETION) 

i;  

1.920 + 

•: '• r 1 ■ 

. - i _ — ...  :   |. 
-(- f • 

"t- ■ 

1.728 + 

Sample #2     Contract: DAAF03-69-C-0042 
Regression Form: VY = A + B VT 
A= -.11042 B= 1.11872 
Coefficient of Determination:   .99670 
Coefficient of Variation:  .02486 

MQ ±^43- 



SAMPLE:    #3 

CONTRACTOR:    General Motors Coro. CONTRACT NO:    DAAF03-68-C-0048 

CONTRACT TYPE:    FFP (Progress Payments) 

COMMODITY:    Rifle, 5.56mm,  M16A1 

Elaosed 
Days 

AWARD 

Cumulative 
Costs 

ComDletion Rate 
Mo-Dav-Yr Time (X) Cost (Y) 

4-18-68 
5-14-68 27 $    181832 .038 .004 
5-31-68 44 366381 .062 .009 
7-15-68 89 967683 .125 .024 
7-31-68 105 2140061 .147 .052 
8-31-68 136 3184539 .191 .077 

10-14-68 180 4419078 .252 .107 
11-15-68 212 6081394 .297 .148 
12-16-68 243 8233099 .341 .200 
1-15-69 273 9693339 .383 .236 
2-14-69 303 11479641 .425 .279 
3-12-69 329 13112384 .461 .319 
4-15-69 363 14747092 .509 .358 
5-14-69 392 16383138 .550 .398 
6-16-69 425 18418026 .596 .448 
6-30-69 439 20570662 .616 .500 
8-19-69 489 22944734 .686 .558 
9-24-69 525 25427148 .736 .618 

10-23-69 554      ■ 27947020 .777 .679 
11-18-69 580 30574057 .813 .743 
12-31-69 623 32840841 .874 .798 
1-15-70 638 35220263 .895 .856 
1-31-70 654 38174791 .917 .928 
2-15-70 669 40880717 .938 .994 
3-31-70 713 41138610 1.000 1.000 
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l_l ;   FORM      '6~      "    

Y AXIS (COST COMPLETION) 
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Sample #5     Contract: DAAF03-68-C-0048 
Regression Form: VT =» A + BX 
A= .08172 B= .96591 
Coefficient of Determination:  .99033 
Coefficient of Variation:  .04996 
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SAMPLE:    #4 

CONTRACTOR: Maremont Corp CONTRACT MO: DAAA09-76-C -2003 

CONTRACT TYPE:    FP 

COMMODITY: Machine Gun,  7. 62mm, Fixed, M60E2 w/BILI, Soare Parts & 
Support 

Elapsed 
Days 

Cumulative 
Costs 

Completi on Rate 
Mo-Day-Yr Time (X) Cost (Y) 

7-30-75 AWARD 
9-15-75 48 $    11200 .184 .010 
9-30-75 63 22200 .241 .020 

12-15-75 139 147087 .533 .134 
1-15-76 170 163835 .651 .150 
2-15-76 201 413609 .770 .378 
2-29-76 215 740813 .824 .676 
3-15-76 230 1070515 .881 .977 
4-15-76 261 1095344 1.000 1.000 
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} -FORM   3   .■".... 

Y AXIS (COST COMPLETION) 

1- —T 

+--- 
1.860 + 

1.674 + 

-i~—'-1— 

... _r . 

Sample #4     Contract: DAAA09-76-C-2003 
Regression Form:    Ln Y = A + BX 
A=-5.42296 B= 5.81664 
Coefficient of Determination:  .97524 
Coefficient of Variation: -.17213 

l4—tt-ttr 
1.488 + 

-.-i+il- _-U-U J-t- 
i_;..i.._i.j_j..L_ 

...., ...... 

~  r 
1.302 + 

..I... 
,.:...: i  ;., 

1.116 + 

trrxf: —i_ 
:   ] 

.930 + 
-J__ 

)■  ■- 

-I-— 

..   ..... 4  1- 

h- 
.744 + 

.558 + 

—t 

.372 + 

\.l.'Ju'- 

.186 + 
.*    X 

k- 

. -; .: .150 i 

c/::r 

.'■•'I 

*—h  

.300 .450 .600 .750 

-j-'■-    X AXIS (TIME COMPLETION) 

,900 1.050 1.200 
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_4 - 
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SAMPLE:    #5 

CONTRACTOR:    General  Electric Co. CONTRACT MO:    DAAF03-73-A-0150 (0006) 

CONTRACT TYPE:    FP (Progress Payments) 

COMMODITY:    Gun, Automatic, 20mm, Ml97 

Elapsed 
Days 

Cumulative 
Costs 

Completion Rate 
Mo-Day-Yr Time (X) Cost (Y) 

11-21-72 ORDER AGREEMENT 
1-19-73 60 $ 5741 .121 .019 
7-20-73 243 14827 .492 .049 
8-17-73 271 48322 .549 .159 
9-17-73 302 75854 .611 .250 
10-19-73 334 107046 .676 .353 
11-16-73 362 144565 .733 .476 
12-14-73 390 170470 .789 .561 
1-18-74 424 185747 .858 .612 
2-15-74 452 209523 .915 .690 
3-15-74 480 225686 .972 .743 
3-29-74 494 303642 1.000 1.000 
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SAMPLE:    #6 

CONTRACTOR:    General  Electric Co. CONTRACT -NO:    DAAF03-73-A-0150 (0023) 

CONTRACT TYPE:    FP (Progress Payments) 

COMMODITY:    Gun, 20mm, Automatic, M61A1 

Elapsed 
Days 

Cumulative 
Costs 

Completion Rate 
Mo-Day-Yr Time (X) Cost (Y) 

2- 6-73 ORDER AGREEMENT 
4-20-73 74 $ 425703 .094 .120 
5-18-73 102 497596 .130 .141 
6-15-73 130 594390 .166 .168 
7-20-73 165 731483 .210 .207 
8-17-73 193 817640 .246 .231 
9-14-73 221 873974 .282 .247 

10-19-73 256 922603 .327 .261 
11 -16-73 284 1040096 .362 .294 
12-14-73 312 1133909 .398 .320 
1-18-74 347 1273686 .443 .360 
2-15-74 375 1463332 .478 .413 
3-15-74 403 1719621 .514 .486 
4-19-74 438 1821777 .559 .515 
5-17-74 466 2032893 .594 .574 
6-14-74 494 2134582 .630 .603 
7-19-74 529 2378870 .675 .672 
8-16-74 559 2495370 .713 .705 
9-13-74 585 2591015 .746 .732 

10-18-74 620 2707486 .791 .765 
11-15-74 648 2911599 .827 .823 
12-13-74 676 3120235 .862 .882 
3-14-75 767 3193136 .978 .902 
3-31-75 784 3539498 1.000 1.000 
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SAMPLE:    #7 

CONTRACTOR:    Frazer Manufacturing Corp.    CONTRACT NO:    DAAA09-74-C-2029 

CONTRACT TYPE:    FFP 

COMMODITY:    Tripod, Machine Oun, Ml22 

Elapsed 
Days 

Cumulative 
Costs 

Completion Rate 
Mo-Da.y-Yr Time (X) Cost (Y) 

10-17-73 AWARD 
6-21-74 248 $    56785 .263 .051 
8-21-74 309 128001 .328 .116 

10-10-74 359 164729 .381 .149 
11-21-74 401 183992 .426 .167 
1- 7-75 448     . 203747 .476 .184 
1-15-75 456 240843 .484 .218 
1-31-75 472 309006 .501 .280 
2-15-75 487 354448 .517 .321 
2-28-75 500 .    440788 .531 .399 
3-15-75 515 531672 .547 .481 
4-30-75 561 606197 .596 .549 
5-31-75 592 681630 .628 - .617 

12- 9-75 784 986897 .832 .894 
4-30-76 927 1043973 .984 .945 
5-15-76 942 1104364 1.000 1.000 
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Y AXIS (COST COMPLETION) 

 1 
-~t 

Fj^i-r ..:.-!.. 
-i .. 

k> 

_j:.250 *"_ 

"X 

Sample #7  Contract.: DAAA09-74^C-2029 
Regression Form: VY = A + BVX 
A= -.63960    B= 1.68539 
Coefficient of Determination: .94092 
Coefficient of Variation: .10060 
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SAMPLE:    #8 

CONTRACTOR:    UfC Electronics Co. CONTRACT NO:    DAAA09-76-C-6155 

CONTRACT TYPE:    FFP  (Progress Payments) 

COMMODITY:    Power Supply, Armament Subsystem 

Cumulative 
Costs 

$ 43726 
106103 
185747 
254338 
310503 
329731 
338303 
448557 
476732 

Elapsed 
Mo-Day-Yr Days 

10- 3-75 AWARD 
1-22-76 112 
2-22-76 143 
3-12-76 162 
3-31-76 181 
4-22-76 203 
5-17-76 228 
8- 9-76 312 
8-31-76 334 
9-15-76 349 

Completion Rate 
Time (X) Cost (Y) 

.321 .092 

.410 .223 

.464 .390 

.519 .534 

.582 .651 

.653 .691 

.894 .710 

.957 .941 
1.000 1.000 
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SAMPLE:    #9 

CONTRACTOR:    Chamberlain Mfg.  Co.   

CONTRACT TYPE:    FP w/Escalation (Progress Payments) 

COMMODITY:    Projectile, 175mm, HE, M437 MPTS 

CONTRACT NO:   DAAA09-72-C-0064 

Elapsed 
Days 

AWARD 

Cumulative 
Costs 

Completion Rate 
Mo-Day-Yr Time (X) Cost (Y) 

11-12-71 
11-19-71 8 $ 576749 .018 .040 
11-21-71 10 938365 .022 .065 
12- 5-71 24 1328853 .054 .092 
12-18-71 37 1754139 .083 .122 
1- 2-72 52 3334926 .116 .232 
1- 9-72 59 3709202 .132 .258 
2- 2-72 83 4463711 .186 .310 
2-10-72 91 4762019 .204 .331 
2-19-72 100 5065504 .224 .352 
3- 5-72 115 5532708 .257 .385 
4- 7-72 148 6235609 .331 .434 
4-15-72 156 6578251 .349 .457 
5- 4-72 176 7020627 .394 .488 
5-18-72 189 7220682 .423 .502 
6- 1-72 203 7471392 .454 .520 
6-10-72 212 7874305 .474 .548 
6-22-72 224 8223063 .501 .572 
7-16-72 248 8642381 .555 .601 
7-24-72 256 8760760 .573 .609 
8- 4-72 271 9262295 .606 .644 
8-14-72 277 9457995 .620 .658 
8-23-72 286 9835525 .640 .684 
9- 6-72 303 10161403 .678 .707 
9-13-72 307 10380442 .687 .722 
9-21-72 315 10545810 .705 .733 

10- 8-72 334 11095818 .747 .772 
10-22-72 346 11637873 .774 .809 
10-29-72 353 11843121 .790 .824 
11-12-72 367 12132907 .821 .844 
11-26-72 381 12503992 .852 .870 
12- 7-72 392 12782333 .877 .889 
12-18-72 403 13269995 .902 .923 
1- 5-73 420 13687117 .940 .952 
1-15-73 430 14338713 .962 .997 
2- 1-73 447 14380009 1.000 1.000 
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Sample #9     Contract: DAAA09-72-C-0064 
Regression Form: -/T = A + B yT 
A=    .15248 B= .84829 
Coefficient of Determination:  .98447 
Coefficient of Variation:  .03729 
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SAMPLE:    #10 

CONTRACTOR: Etowah Manufacturino Co.    CONTRACT NO:    DAAA09-72- -C-0360 
CONTRACT TYPE:    FFP (Proqresj ; Payments) 

COMMODITY: Booster, M125A1, MPTS Assy w/M17 Detonator 

Elapsed 
Days 

Cumulative 
Costs 

Completion Rate 
Mo-Day-Yr Time (X) Cost (Y) 

6-30-72 AWARD 
11-10-72 133 $ 107731 .242 .024 
11-30-72 153 253337 .279 .057 
12-31-72 184 451223 .335 .101 
1-20-73 204 384792 .372 .086 
2-24-73 239 599359 .435 .134 
3-11-73 254 636709 .463 .143 
3-25-73 268 696117 .488 .156 
3-31-73 274 762547 .499 .171 
4-15-73 289 941868 .526 .211 
4-30-73 304 1119305 .554 .251 
5-13-73 317 1413874 .577 .317 
6-30-73 365 1605250 .665 .360 
7-31-73 396 1939904 .721 .435 
8-15-73 411 2082476 .749 .467 
8-31-73 427 2269805 .778 .509 
9-15-73 442 2466047 .805 .553 
9-30-73 457 2775462 .832 .622 

10-14-73 471 2929748 .858 .657 
10-31-73 488 3214029 .889 .721 
11-18-73 506 3583823 .922 .804 
11-30-73 518 3736313 .944 .838 
12-15-73 533 4176263 .971 .937 
12-31-73 549 4459171 1.000 1.000 
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SAMPLE:    #11 

CONTRACTOR:    Centron Corp. CONTRACT NO:    DAAA09-73-C-0267 

CONTRACT TYPE:    FP w/Escalation 

COMMODITY:    Containers, Fiber■ f/105mm 

Elapsed 
Days 

AWARD 

Cumulative 
Costs 

Completion Rate 
Mo-Day-Yr Time (X) Cost (Y) 

5-31-73 
8-15-73 76 $ 107619 .156 .032 
9-15-73 107 450828 .220 .132 

10-15-73 137 768594 .281 .225 
.11-15-73 168 855911 .345 .251 

2-15-74 260 856391 .534 .251 
3-15-74 288 1151043 .591 -   .338 
4-15-74 319 1633006 .655 .479 
5-15-74 349 2054088 .717 .603 
6-15-74 380 2617283 .780 .768 
7-15-74 410 2923298 .842 .858 
8-15-74 441 3298019 .906 .968 
9-16-74 473 3310418 .971 .971 
9-30-74 487 3408416 1.000 1.000 
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SAMPLE:    #12 

CONTRACTOR:    Montana Mfq & Assembly Inc.  CONTRACT MO:    0AAA09-75-C-4002 

CONTRACT TYPE:    FFP 

COMMODITY:    M3 Bandoleers/Primer Percussion M28B2 MPTS 

Elapsed 
Days 

AWARD 

Cumulative 
Costs 

ComDletion Rate 
Mo-Day-Yr Time (X) Cost (Y) 

8-11-74 
10-18-74 51 $ 188830 .134 .068 
10-30-74 65 257129 .171 .092 
11-14-74 81 376069 .213 .135 
11-30-74 111 573836 .292 .206 
12-16-74 127 725271 .334 .261 
12-31-74 142 903749 .374 '     .325 
1-15-75 157 997221 .413 .358 
1-31-75 173 1217191 .455 .438 
2-15-75 188 1317512 .495 .474 
2-28-75 201 1458109 .529 .524 
3-15-75 216 1577773 .568 .567 
3-31-75 232 1794528 .611 .645 
4-30-75 262 1961170 .689 .705 
5-15-75 277 2037779 .729 .733 
5-31-75 293 2138946 .771 .769 
6-15-75 308 2280187 .811 .820 
7-15-75 -   338 2464742 .889 .886 
7-31-75 354 2488019 .932 .894 
8-26-75 380 2781800 1.000 1.000 
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Sample #12     Contract: DAAA09-75-C-4002 
Regression Form: s/T = A + B Vx 
A= -.17071           B= 1.19658 
Coefficient of Determination:   .99174 
Coefficient of Variation:  .03079 
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SAMPLE:    #13 

CONTRACTOR: Dayron Corp. CONTRACT NO: DAAA09-75-C-0047 

CONTRACT TYPE:    FP w/Escalati on 

COMMODITY:    1 :uze, M550, PIBD, MPTS Less Spitback Assy. 

Elapsed 
Days 

AWARD 

Cumulative 
Costs 

Completion Rate 
Mo-Day-Yr Time (X) Cost (Y) 

1-20-75 
3-10-75 50 $    69020 .309 .036 
4-11-75 82 342183 .506 .180 
4-30-75 101 921387 .623 .485 
5-15-75 116 1311398 .716 .690 
5-25-75 126 1477966 .778 .778 
6- 1-75 133 1559714 .821 .821 
6-13-75 145 1621845 .895 .853 
6-27-75 159 1795938 .981 .945 
6-30-75 162 1900871 1.000 1.000 
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[FORM     12 : • 

Y AXIS (COST COMPLETION) 
'   -■ t" 

-i ---I 

-t 
1.250 +- 

-I—- 

1.125 • + 

...,.).. 

1*000 + 

Sample #15  Contract: DAAA09-75-C-0n47 
Regression Form: Y = A + BX + CX2 + DX3 

A= .71426, B=-5.15169, O 11.26571, D=-5.87032 
Coefficient of Multiple Determination: .98683 
Coefficient of Variation: .07664 
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~~~t —-■■■ t 
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_ • • 

,120 ,240 .360 .480 

.+  

.600 .720 ,840 .960 
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+-i~ — ■  ■ "t 
i 1- r -.   !... . , 

-i; - ■-"-1- ■ 
• --» 
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X AXIS (TIME COMPLETION) 
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SAMPLE:    #14 

CONTRACTOR:    Chamberlain Mfg.  Co.        CONTRACT MO:    DAAAO9-73-C-0201 

CONTRACT TYPE:    FFP (Progress Payments) 

COMMODITY:    Projectile, HE, 155mm, Ml07 MPTS 

Cumulative 
Costs 

$   299105 
929039 

1593811 
2430041 
3298487 
4255107 
5029337 
6049736 
6510742 
7555234 
8222951 
9380021 

10272184 
11222874 
12071685 
12933393 
13566460 
14356230 
15306637 
16888008 
18260154 
18559850 
19696787 
20561227 

Elapsed 
Mo-Day-Yr Days 

2-28-73 AWARD 
4-25-73 57 
5-11-73 73 
5-24-73 86 
6-11-73 104 
6-21-73 114 
7-11-73 134 
7-24-73 147 
8-10-73 164 
8-17-73 171 
9-10-73 195 
9-20-73 205 

10-10-73 225 
10-23-73 238 
11- 9-73 255 
11-20-73 266 
12- 7-73 283 
12-19-73 295 
1- 9-74 .     316 
1-24-74 331 
2-22-74 360 
2-28-74 366 
3-15-74 381 
3-31-74 397 
4-30-74 427 

ComDletion Pate 
Time (X) Cost (Y) 

.133 .015 

.171 .045 

.201 .078 

.244 .118 

.267 .160 

.314 .207 

.344 .245 

.384 .294 

.400 .317 

.457 .367 

.480 .400 

.527 .456 

.557 .500 

.597 .546 

.623 .587 

.663 .630 

.691. .660 

.740 .698 

.775 .744 

.843 .821 

.857 .888 

.892 .903 

.930 .958 
1.000 1.000 
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!_J 1   FORM        1 

I':..:-.-'-   :■    '   '      ' 
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Sample #14     Contract: DAAA09-73-C-0201 
Regression Form:    Y = A + BX 
A= -.15832 B= 1.17748 
Coefficient of Determination:  .99767 
Coefficient of Variation:  .03118 
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SAMPLE:    #15 

CONTRACTOR: United States > Steel  CorD. CONTRACT NO:    DAAA09-73 -C-0048 

CONTRACT TYPE:    FFP 

COMMODITY: Projectile 8" HE Ml 06 MPTS 

Elapsed 
Days 

Cumulative 
Costs 

>                       ComDletion Rate 
Mo-Day-Yr Time (X) Cost (Y) 

9-28-72 AWARD 
1-31-73 127 $ 276390 .258 .033 
2-28-73 155 836056 .315 .100 
3-31-73 186 1759635 .378 .211 
4-30-73 216 2458884 .439 .295 
5-31-73 247 3394602 .502 .408 
6-30-73 277 3945970 .563 .474 
7-31-73 308 4367047 .626 .525 
8-31-73 339 4937226 .689 .593 
9-30-73 369 5707937 .750 .686 

10-31-73 400 6674964 .813 .802 
11-30-73 430 7235526 .874 .869 
12-31-73 461 7894743 .937 .948 
1-31-74 492 8325748 1.000 1.000 
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Sample »15     Contract: DAAA09-73-C-0048 
Regression Form:   Y - A + BX 
A=-.29084 B= 1.31692 
Coefficient of Determination:   .995ys 
Coefficient of Variation:   .03949 
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::::t 
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..T. 
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SAMPLE:    #16 

CONTRACTOR:    Flinchbaugh Products        CONTRACT NO:    DAAA09-72-C-0190 

CONTRACT TYPE:    FFP (Procress Payments) 

COMMODITY:    Projectile 105mm, APDS-T, M392A1 MPTS 

Elapsed 
Days 

AWARD 

Cumulative 
Costs 

Comoletion Rate 
Mo-Day-Yr Time (X) Cost (Y) 

12-31-71 
7-31-72 213 $1227838 .291 .173 
8-25-72 238 1456245 .325 .206 
9-25-72 269 1841398 .367 .260 
10-25-72 299 2123828 " .408 .300 
11-25-72 330 2453354 .451 .346 
12-25-72 360 2668274 .492 .377 
1-25-73 392 3444012 .536 .486 
2-25-73 423 3886358 .578 .549 
3-25-73 451 4118683 .616 .582 
4-25-73 482 4697096 .658 .663 
5-25-73 512 5090223 .699 .719 
6-25-73 543' 5609942 .742 .792 
7-31-73 579 6183534 .791 .873 
8-25-73 604 6377274 .825 .901 
9-25-73 635 6549488 .867 .925 
10-25-73 665 7070556 .908 .998 
12-31-73 732 7081257 1.000 1.000 
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SAMPLE:    #17 

CONTRACTOR:    Norn's Industries,  Inc.    CONTRACT NO:    DAAA09-75-C-0048 

CONTRACT TYPE:    FP w/Escalation 

COMMODITY:    Case, Cartridge, 105mm, M14B4, Level A&C Pack 

Elapsed 
Days 

AWARD 

Cumulative 
Costs 

Comoletion Rate 
Mo-Day-Yr Time (X) Cost (Y) 

2-14-75 
4-15-75 61 $1473084 .250 .249 
5-15-75 91 2710687 .373 .459 
6-15-75 122 3796154 .500 .643 
7-15-75 152 4630842 .623 .784 
8-15-75 183 5563992 .750 .942 
9-15-75 214 5770224 .877 .977 
10-15-75 244 5907516 1.000 1.000 
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Sample #17  Contract: DAAA09-75-C-0048 
Regression Form: Y = A + BX + CX2 + DX3 
A= -.17370, B= 1.65171, C= .41137, D= -.89208 
Coefficient of Multiple Determination:..99815 
Coefficient of Variation: .02414 

IZTITOOO+T-  f- ...;-.. : . ;. V« •'•••X. 

-t-X;--' 

7875 + 

~~rrscr+- 

.!..   .„„| •x 

:;:: ;::p. 
zr-::r;;;:,:+r: 

■+• : '" 
1...   _       '.-. 

7625.+ ■l-ri~ 

i 

h— 77500 +"' 

-  \ '4 
_„..f. 

:::r:jxV:;:: 

,375 + 

 7250 +   . 

;..:.:.7!: 
•    ;   ;   _         _)   _   • .        ,       !       . ^.;   .   ,.^.... '   ..   ..   :  

:..:.7 :|: 

'   '                             ' X                            ■        1   ■   ■    '        '                    I 
:--   -j -;A    ■  ■-    -:■■   -     ; 1     j              .'".'. 

:Ti::r:7::.'::.:ii: 

Sz7r7;i25:+ 
:r:r:~p-7:..|.77:: 77:..; .|-.7.i::j...: .7... 17" 

i            • '               1     i- :■•- -. JT.77T:.":". 
• ! --..--|,- - -j-; ;  -- '     "' |.77.". 1 ..'- ■".:' 

... i  ;    

r!L7;''i^7 7r"77777.: ^120 :    . .240 

--f- - ■—i 

.360   . .480   :..    .    .600 

I; ; X AXIS (TIME COMPLETION) 

.720 . .840 .960 

...(.. 
:..7:.:.!.:: 

Lrtt :L_4^-: 



SAMPLE:    #18 

CONTRACTOR:    REDM Corp. CONTRACT NO:    DAAA09-72-C-0047 

CONTRACT TYPE:    FFP (Progress Payments) 

COMMODITY:    Fuze, PD, M524A6 MPTS 

Elapsed 
Days 

Cumulative 
Costs 

Completion Rate 
Mo-Day-Yr Time (X) Cost (Y) 

9- 1-72 START 
9-30-72 30 $. 102477 .058 .082 

11- 4-72 65 272390 .125 .218 
12- 9-72 100 508866 .193 .408 
1-31-73 153 515957 .295 .413 
2-28-73 181 619197 .349 .496 
3-31-73 212 772989 .409 .619 
4-30-73 242 921085 .467 .738 
5-31-73 273 978045 .527 .783 
6-30-73 303 - 1091965 .585 .875 
8-31-73 365 1127565 .705 .903 

10-31-73 426 1154827 .822 .925 
11-30-73 456 1204995 .880 .965 
1-31-74 518 1248339 1.000 1.000 
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I FORM  11       • . I 
[         ■ ' ; 

Y AXIS (COST COMPLETION) 

Sample #18  Contract: DAAA09-72-C-0047 
Regression Form: Y = A + BX + CX2 

A= -.02445, B= 2.03326, C= -1.01965 
Coefficient of Multiple Determination: .97927 
Coefficient of Variation: .07320 
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SAMPLE:    #19 

CONTRACTOR: Gearhart Owen In dustries    CONTRACT NO:    DAAA09-73- -C-0187 

CONTRACT TYPE:    FFP (Proaress Payments) 

COMMODITY:    Cartridge Iqniter M285 

Elapsed 
Hays 

Cumulative 
Costs 

Completion Rate 
Mo-Day-Yr Tine (X) Cost (Y) 

2-15-73 AWARD 
3-28-73 42 $ 37089 .054 .045 
5-20-73 95 102596 .123 .123 
6-17-73 123 180027 .159 .217 
8-31-73 198 217503 .255 .262 
9-30-73 228 300307 .294 .361 

10-31-73 259 317709 .334 .382 
11-30-73 289 399090 .373 .480 
12-31-73 320 478401 .413 .576 
4-30-74 440 557710 .568 .671 
6-30-74 501 595658 .646 .717 
8-31-74 563 619222 .726 .745 

11-30-74 654 655122 .844 .788 
12-31-74 685 703464 .884 .846 
1-31-75 716 726930 .924 .874 
2-28-75 744 774482 .960 .932 
3-31-75 775 831255 1.000 1.000 
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SAMPLE:    #20 

CONTRACTOR: Remington Arms CONTRACT NO: DAAA09-71-C-0316 

CONTRACT TYPE:    CPIF (GOCO AAP) 

COMMODITY: 
i 

5.56mm, Blank, M200, Ctn.    (Production) 

Elapsed 
Days 

Cumulative 
Costs 

Completion Rate 
Mo-Day-Yr Time (X) Cost (Y) 

3-1-74 START 
3-31-74 31 $1243776 .054 .207 
4-30-74 61 1478246 .105 .247 
5-31-74 92 1573274 .159 .262 
6-30-74 122 1818033 .211 .303 
7-31-74 153 2130296 .264 .355 

10- 1-74 184 * 2326029 .318 .388 
10-30-74 214 2660156 .370 .444 
11-30-74 245 2940272 .423 .490 
12-31-74 275 3226665 .475 .538 
1-31-75 306 3279349 .528 .547 
2-28-75 337 3400252 .582 .567 
3-31-75 365 3604511 .630 .601 
5- 1-75 396 3905022 .684 .651 
5-31-75 426 4414808 .736 .736 
7- 1-75 451 4977644 .779 -    .830 
7-31-75 487 4987645 .841 .832 
8-31-75 518 4995931 .895 .833 

10- 1-75 549 5402017 .948 .901 
10-31-75 579 5994830 1.000 1.000 

Adjusted for period of order inactivity. 
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Sample #20     Contract: DAM09-71-C-0316 
Regression Form: -JT = A + BX 
A= .44204 B= .55450 
Coefficient of Determination:  .98937 
Coefficient of Variation:  .02380 
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SAMPLE: #21 

CONTRACTOR: Remington Arms CONTRACT MO: DAAA09-71-C-0316 

CONTRACT TYPE: CPIF (GOCO AAP) 

COMMODITY: 7.62mm, Ball M80 & Tracer M62, 9/1 (Production) 

Elapsed 
Days 

Cumulative 
Costs 

ComDletion Rate 
Mo-Day-Yr Time (X) Cost (Y) 

12- 1-74 START 
12-31-74 31 $ 955486 .073 .160 
1-31-75 62 1906105 .145 .320 
2-28-75 90 2580061 .211 .433 
3-31-75 121 3348565 .283 .562 
4-30-75 151 3809452 .354 .639 
5-31-75 182 4213568 .426 .707 
6-30-75 212 4466968 .496 .749 
7-31-75 243 4830949 .596 .810 
8-31-75 274 5189243 .642 .870 
9-30-75 304 5441298 .712 .913 

12-31-75 335 * 5827587 .785 .978 
1-31-76 365 5893160 .855 .989 
2-29-76 396 5924833 .927 .994 
3-31-76 427 5961584 1.000 1.000 

Adjusted for period involving transfer of costs to other orders 
(negative costs incurred). 
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SAMPLE: #22 

CONTRACTOR: Remington Arms CONTRACT NO: DAAA09-71-C-0316 

CONTRACT TYPE: CPIF (GOCO AAP) 

COMMODITY: Cal .50 Tracer Ml7, Bulk (Producti on) 

Elapsed 
Days 

Cumulative 
Costs 

Completion Rate 
* 

Mo-Day-Yr Time (X) Cost (Y) 

10- 1-75 START - 

10-31-75 31 '     $    27648 .073 .008 
11-30-75 61 505922 .143 .149 

> 

12-31-75 92 1052755 .215 .309 
1-31-76 123 1408330 .288 .413 
2-29-76 152 1990718 .356 .584 
3-31-76 183 2349660 .429 .690 
4-30-76 213 2460200 .499 .722 
5-31-76 244 2467587 .571 .724 
9-30-76 274 * 2692285 .642 .790 

10-31-76 305 3334610        ----- .714 .979 
11-30-76 336 3369191 .787 .989 
12-31-76 366 .    3380806 .857 .993 
1-31-77 397 3390747 .930 .996 
2-28-77 427 3406064 1.000 1.000 

Adjusted for period of order inactivity. 
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SAMPLE:    #23 

CONTRACTOR:    ICI CONTRACT MO:    DAAA09-72-C-0170 

CONTRACT TYPE:    CPAF/CPFF  (GflCO AAP) 

COMMODITY:    Additive Jacket Ml  f/Charge, Propellant, 175mm M86A2 

ElaDsed Cumulative 
Mo-Day-Yr Days Costs 

1- 1-76 START " 
1-31-76 31 $    2537 
3-31-76 60 * 9354 
4-30-76 91 28354 
5-31-76 121 161185 
6-30-76 T52 294531 

Corral < 3 tion Rate 
Time (X) Cost (Y) 

.204 .009 

.395 .032 

.599 .096 

.796 .547 
1.000 1.000 

Adjusted for period of order inactivity. 
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Coefficient of Variation:-.12867 

zzz-zjzz;: 
 _:   ._ 1. 

_^—,.„;—r.i—v-i.^—   ■'-•-;       j™*   *"*"' zlz'zz7l zzrizzz.zz- zzzzzz;zzzl:.z.z. ;:...i: ..,„t.i_L 
T "*-' " 1 ~ 

 ;-'—;-■ r--.-:-t--|-■}-*-'--r-r-J--; -?-* ■;-■ ..- 7~:-r-t -       '  ■ j l   ,  \   ,  r     ,   ■   ■]                       ■   :   ■   I 

^_;_i;.4 72 +. ■.-; z.._.. . 

rEzl?!^fc^ 
'   .  '   <  - X ■ [m:^:±^ 

zzzzzz:-r' zzzzz: 
^.?z:i::rz:|E§|zE: "'*"■ "    "";"* 

 ; _.;, ._„;._.. 

zz::.+ :.,  
i_. ..... .    . . .. .* ... ,- 

...........         ! 

. ui.288 +   .■:.,.. 
zz-.:zzz:.|zzz:j Z.z. 

1 , 1 1 , :— 

^^^E^SEl?^|i^ 
zzzi.io4 + ■■■....: z. ,.. _..^.._:_- -—;■■*-   '-- -- -Z-H-EzIzEt:;'"z! Ez .z :.: 
 ;_ .....-...- „4..-.J _- , ;-.- — — .„...i.U. :-.-.. r-»--■■ T--——     ^.--t-i--- ■--1- -i" t   '■ \ ■■    '           ■ ' ■ :          ■:■■ 

zzzzzz' r zzt: ::z~ 
• T-* ■    ~ -r -   ■ >  ■-   ■•'■!  ZZZZ920 +     "Z- -_... '  ' ; _ i. . i - ..- . .;._i_i ^ - - i   i - - • --   

- .zzzzzz ZZLt" Z :E:-lFr:z:Tr:zi;::-rH 177Lzr7'117::z7771:--i Izlzlz 

zzz^^;~i:^ -— z.z_zz 

1 _l — 

■■i-HEzz-r:":-; iizz? _  #    ...  ...... ..-.;..       -    ..   .   -,         .    ,.                                             .--r 

"-.:. .736 + zz..: .... 
- :_ ■•■'"   " I" ---;■ — ■ 
ZZZZZZ 1 V z.:; z:z:.. 

;::z^zgz:frSJ.Bz:zJL . ... _.„..„;....'..  •    .._._...   . 

: --—-'— ------ 

ZZZZZZ! ?-- ZZZZZZ" 

 7552 +.   ..:..., ...... 

7r:fE=:jI^ 
. , „..,— | - ■• -:■■ « -J -■■■•--  • -■ - 

...     .  i. ,.     # 

^^^iS^r^\^^) 
. - X-.. •    -   :     : -  1 - --• 

.     ..         ,     -     *        .     .     .           .           ;           T    ■     ■    ;                              -.      -   ■ 

'*■•"- T " 'u   '                 , ■ ~ 

ZZZ7368 + -.":':::: 
r--£z^:i:^^-^^-- 

._"....":.:. ■... 

•        !  '   ;  .                ;.__;.. „  '...   .         ■             ■»)         -  • kzzzz7:j7z7:z74zzizz 
zzzzz-"-"2"■ zzz. zrz zzzzzz :zzzzzjzZ-.zz.zz ■:.:.::. ;      •;-... ..... 1........ .'.   . 

--••■■:■■■ -    ■ *   '   ■   X • - 

•          _.   ;   .... ..... i   ... -L. .j   ..   _..T.. 

'           ;       ;       _ t __    ;       j      _.. i.  

i     .: .:.     ;   .     .. ..   ; 
?--■-•               ■ ■ • 

1  ; -   -■.  
1 

^r-_:.;.iB4 +  ...... .......j-... L.-_-. {-_._..-__.. -_:: j-:-:T:r;:;.-.-.- 
- . -■. • 

1          • 
■ •■ • 

■   m . • 

.','.Z.-.'".. 

^                i  ....   . .; 

.   z .   .....   ... .    :...;:.:..    : ..• * ..         =        .... ■ ,- .-.. 
------ I ■---:      ..>-    ■     ;-:.---■;■-  -.-,.!-:!  

■;......:......•«••••   7 : v-:-:;:E"i"::--i::; 7    - 
17    ■ 1 1   _7+***AAAi-- 

.150       .      .300       .      .450 .600.              .750 

S (TIME COMPLETION) 

.900             1.050             1.200 

^z.zz:::|zz:zzz:zz::zz: j.'":.; z . zzzz: x AXI 
;        .        .    . .  ._ i             ..—  ...-. 

. . . r.. ...._..   (.  ..         ,  .... •----' 7  •■ ■ - 1 zz:zZ«»zzz r-T"."...i"rji.";"!.j.i'.'.".i..,".-";  _v." i.::z:.:.:.:L.z. 



SAMPLE:    #24 

CONTRACTOR:    ICI CONTRACT NO:    DAAA09-72-C-0170 

CONTRACT TYPE:    CPAF/CPFF  (GOCO AAP) 

COMMODITY:    Charge, Propellant, M2, f/8" Ammunition 

Elapsed 
Mo-Day-Yr Days 

3- 1-75 START 
3-31-75 31 
4-30-75 61 
5-31-75 92 
7-31-75 122 * 
8-31-75 153 

11-30-75 184 * 
12-31-75 214 
5-31-76 245 * 

Adjusted for periods of order inactivity. 

Cumulative Completion Rate 
Costs Time (X) Cost (Y) 

$ 314044 .127 .175 
798359 .249 .444 

1406290 .376 .783 
1518811 .498 .845 
1559303 .624 .868 
1576881 .751 .877 
1693562 .873 .942 
1797124 1.000 1.000 
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u 
!   FORM     12 |.   .   ....       .'   ::-.y: 

Y AXIS (COST COMPLETION) 
.[ .._ 

-}-• 

1.890 + _-.l -I 

1.701 + 

_|..~- 

Sample #24     Contract: DAAA09-72-C-0170 
Regression Form:    Y = A + BX + CX2 + DX3 
A= -.40406, B= 5.25534, O -7.23306, D= 3.38513 
Coefficient of Multiple Determination:   .98496 
Coefficient of Variation:   .06202 
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...  U-. 
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1';-;::zt: 
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, • • •' 
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i..   ...   -^t. 
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.... J.. 

.56 7 + 

.378 + 

* X 

:;:... :4.r:z: 
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.189 + *: 

.150 .300 .450 .600 
_+ +  
.750 .900 

._+  
1.050 

._+—-_. 

1.200 

X AXIS (TIME COMPLETION) 

IHK ^L-£i; -i • 



SAMPLE:    #25 

CONTRACTOR: HoTston Defer se Corp.            CONTRACT NO:    DAAA09-73 -C0079 

CONTRACT TY DE:    CPFF/CPIF (GOCÖ AAP) 

COMMODITY: Composition B (Projectile Filler) 

Elapsed 
Days 

START 

Cumulative 
Costs 

Comoletion Rate 
Mo-Day-Yr Time (X) Cost (Y) 

1- 1-75 
1-31-75 31 $ 2852395 .102 .156 
2-28-75 ^    59 6027019 .194 .329 
3-31-75 90 8775925 .296 .479 
4-30-75 120 11255700 .395 .615 
5-31-75 151 13264919 .497 .724 
6-30-75 181 15307671 .595 .836 
7-31-75 212 17275771 .697 .943 
8-31-75 243 18030128 .799 .985 
9-30-75 273 18243060 .898 .996 

10-31-75 304 18313099 1.000 1.000 
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u [FORM  12 ; 
r. - ■       ■ •: 
i 

Y AXIS (COST COMPLETION) 

7.030 + 

UL-X- 

-1.827 + 

-1.624 + 

Sample #25  Contract: nAAA09-73-C-0079 
Regression Form: Y = A + BX + CX2 + DX3 

A= -.01299, B= 1.76876, C= -.25982, D= -.49766 
Coefficient of Multiple Determination: .99879 
Coefficient of Variation: .01822 

44-.-.-H 
::Lh—H 

--+---—} 

.!_; ..„-:. 

-1.421 + 

::::r: 

-1.218 + 
. i  

1.015 + ■ i 

..... - — :::.;.:::: |.:..:': :.L:;:: j:'::::::::;.: : |: X: :.J::__LL:J" 
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|- r  

.... .._ 

~~t- y  . *     " " "    -—-■--■•                      * . 

.812 + 
.«*■' ,—t .— 

.. 7) .. .... 

'.*' 
..)..:.. 

.609 + J.JC 
- i — ......... 

.406 + ■■ 

-.203 + 
-r -t- 

_-.+- 
I  

"-~\~~ 

.150 .300 .450 .600 .750 

X AXIS (TIME COMPLETION) 

.900 1.050 1.200 

k< r<?7 L 

...,. j .r 



SAMPLE:    #26 

CONTRACTOR:    Hercules,  Inc. CONTRACT NO:    DAAA09-71-C-0329 

CONTRACT TYPE:    CPFF (GOCO AAP) 

COMMODITY:    Prooellant, m, SB MP f/105mtn 

Elapsed 
Days 

Cumulative 
Costs 

Completion Rate 
Mo-Day-Yr Time (X) Cost (Y) 

1- 1-75 START 
1-31-75 31 $1355355 .093 .234 
2-28-75 59 1897564 .177 .327 
3-31-75 90 1927909 .269 .332 
4-30-75 120 3657804 .359 .631 
5-31-75 151 4438924 .452 .766 
6-30-75 181 4448811 .542 .767 
7-31-75 212 4452983 .635 .768 
8-31-75 243 4863854 .728 .839 
9-30-75 273 5648174 .817 .974 

10-31-75 304 5654924 .910 .975 
12-31-75 334 * 5798438 1.000 1.000 

Adjusted for period of order inactivity. 
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SAMPLE: #27 

CONTRACTOR: Hercules,  Inc. CONTRACT NO: DAAA09-71-C-0329 

CONTRACT TY 'E:    CPFF (GOCO AAP) 

COMMODITY: Propel!ant, Ml SB MP f/155mm 

Elapsed 
Days 

Cumulative 
Costs 

Completion Rate 
Mo-Day-Yr Time (X) Cost (Y) 

1- 1-75 START 
1-31-75 31 $ 4201487 .114 .221 
2-28-75 59 6843859 .216 .360 
3-31-75 90 9519758 .330 .500 
4-30-75 120 10690821 .440 .562 
5-31-75 151 12928588 .553 .679 
6-30-75 181 15315604 .663 .805 
7-31-75 212 17524513 .777 .921 
8-31-75 243 18852682 .890 .990 

10-31-75 273 * - 19035873 1.000 1.000 

Adjusted for period of order inactivity. 
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SAMPLE:    #28 

CONTRACTOR:    Thiokol CONTRACT NO:    DAAA09-71-C-0265 

CONTRACT TYPE:    CPIF (GOCO AAP) 

COMMODITY:    Load, Assemble, Pack (LAP) 105mm M314A3 

Elapsed 
Days 

Cumulative 
Costs 

Completion Rate 
Nto-Day-Yr Time (X) Cost (Y) 

9- 1-75 START 
9-30-75 30 $150246 .141 .288 

10-31-75 61 345227 .286 .662 
11-30-75 91 377295 .427 .724 
12-31-75 122 414027 .573 .794 
4-30-76 153 * 485769 .718 .932 
5-31-76 182 518120 .854 .994 
8-31-76 213 * 521154 1.000 1.000 

Adjusted for periods of order inactivity. 
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SAMPLE:  #29 

CONTRACTOR:    Mason Hanger-Silas Mason Co. 

CONTRACT TYPE:    CPAF (GOCO AAP) 

COMMODITY:    Charge & Booster f/XM70 Mine 

CONTRACT NO:    DAAA09-72-C-0300 

Elapsed 
Days 

START 

Cumulative 
Costs 

ComDletion Rate 
Mo-Day-Yr Time (X) Cost (Y) 

3- 1-75 
3-31-75 31 $ 26738 .073 .095 
4-30-75 61 53260 .143 .190 
5-31-75 92 90604 .215 .324 
6-30-75 122 101247 .286 .362 
7-31-75 153 141406 .358 .505 
8-31-75 184 181831 .431 .649 
9-30-75 214 212317 .501 .758 

10-31-75 245 226376 .574 .808 
12-31-75 285 * .241401 .667 .862 
1-31-76 306 248255 .717 .887 
2-29-76 337 249579 .789 .891 
8-31-76 366 * 271159 .857 .968 

11-30-76 397 * 279488 .930 .998 
12-31-76 427 280000 1.000 1.000 

* Adjusted for periods of order inactivity. 
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SAMPLE:    #30 

CONTRACTOR:    Martin Marietta CONTRACT NO:    DAAA09-71-C-0288 

CONTRACT TYPE:    CPAF (GOCO AAP) 

COMMODITY:    Load, Assemble,Pack - 60mm HE M49A4 w/Fuze 

Elapsed 
Days 

START 

Cumulative 
Costs 

Completion Rate 
Mo-Day-Yr Time (X) Cost (Y) 

10- 1-75 
10-31-75 31 * $    65093 .169 .040 
11-30-75 61 * 499562 .333 .304 
12-31-75 92 1045576 .503 .636 
1-31-76 123 1568430 .672 .954 
2-29-76 152 1640989 .831 .998 
3-31-76 183 1644339 1.000 1.000 

Adjusted for periods of order inactivity. 
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SAMPLE:    #31 

CONTRACTOR:    Day h Zimmerman CONTRACT NO:    DAAA09-71-C-0289 

CONTRACT TYPE:    CPAF (GOCO AAP) 

COMMODITY:    Projectile, 155mm M483 

Elapsed 
Days 

Cumulative 
Costs 

Completion Rate » 

Mo-Day-Yr Time (X) Cost (Y) 

6- 1-75 START w 

6-30-75 30 $ 219275 .098 .118 
7-31-75 61 320774 .200 .172 
8-31-75 92 671894 .302 .361 

11-30-75 122 * 962995 .400 .518     - 
12-31-75 153 1121166 .502 .603 
1-30-76 183 1315192 .600 .707 
3-31-76 214 * 1547974 .702 .832 
5- 1-76 245 1655963 .803 .890 
5-31-76 274 1796820 .898 .966 
7-31-76 305 * 1860000 1.000 1.000 

Adjusted for periods of order inactivity. 
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Sample #31  Contract: DAAA09-71-C-0289, 
Regression Form: Y = A + BX + CX2 + DX3 

A» -.02090, B= 1.12473, C= .61477, D= -.72147 
Coefficient of Multiple Determination: .99450 
Coefficient of Variation: .04704 
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SAMPLE: #32 

CONTRACTOR: Day & Zimmerman 

CONTRACT TYPE: CPAF (GOCO AAP) 

COMMODITY: Fuze, BD, M534 

CONTRACT NO: DAAA09-71-C-0289 

Mo-Day-Yr 

2- 1-76 
2-29-76 
4-30-76 
7-31-76 
1-28-77 
2-28-77 

Elapsed 
Days 

START 
29 
90 * 

151 * 
182 * 
213 

Cumulative 
Costs 

$ 50000 
87134 
132889 
141169 
154455 

Comn' tetion Rate 
Time (X) Cost (Y) 

.136 .324 

.423 .564 

.709 .860 

.854 .914 
1.000 1.000 

Adjusted for periods of order inactivity. 
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