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\ . ABSTRACT

\\\jﬁAccurate cost models are esseatial to the proper moni- . ,
toring of contract cost data. The greater the accuracy of -
the model, the earlier contract cost overruns can be recog-
nized and their cause(s) ascertainéd. The availability of a
variety of cost models allows flexibility in choosing the :
correct model for the particular circumstances and increases -
the chances of being able to select a model that can provide
reliable forecasts about future costs.

'This thesis investigates the possibility of adapting the :
Eayleigh distribution to cost modelling _and develops an APL 5
algorithm which summarizes the results of the application of
the Rayleigh model to historical contract cost data.

The Payleigh nbdel vas found to be applicable to cost
modelling and exhibited some predi:tive.capability in the 21
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I. INTRCULCIION

The cost of procurement is ar important elemert in the
weapons acquisition decision making proéess within the
Department of Defense. "In the 1late 1960's, rapidly
ihcreasing costs for new weaDons systems gave impetus to the
use of procurement cost as a design paraneter coaparable in
importarnce to performance and  schedule® (Ref. 1]
Maximization of the number and quality of 'weapons systems
procured in the face of budgetary constraints requires that
fiscal resources be used as efficiently as possible.
Contract costs are regported andAmcnitored to aid in ensuring
‘that this requirement is net. This wmonitoring of costs
permits identification of cost overruns which adversely
affect the efficiency with which fiscal resources are
utilized. The earlier cost overruns are idéntified, the
earlier investigative actions can be initiated to isolate
ard eliminate their cause(s).

. ‘Use of the proper model is a_prereqhisite.for the iden-
tification of cost overruns. If the model has been proven
by anélysis of historizal data to be applicable to certain
-types of‘éontracts, identification of cost averrruns: in
these types of contracts can be made early, fhgir cause (s)
¢cr;ected earl&, ‘and.the unnecessary expenditare of fiscal
;esburces elimirated’ early. '

 This thesis uses historical Navy contract data to deter~
pine if the ‘Rayleigh model can be applied to coatract ¢ost
streaes, . and develops an algorithm for the application of
-.this ‘model to historical contract data.




II. THE RAYLEIGH MODEL

The Rayleigh model described in this chapter is an adap-
tation of the .one used to model manpower utilization din
[Ref. 2]. A |

The density function for the Rayleigh model is

f(tj = Z*a*f*exp(-a*t**Z), ' | {(eqn 2.1)

and the cumulative density function is

1-exp (-a*t*2), | © (eqn 2.2)

P(t) =
vhere
a = Rayleigh shape pardmeter, and
t = time elavsed since contract start.

Examples of a Rayleigyh density and cuaulative density func-
tior are displayed in Figure 2.1. Hultiplying Equation 2.2

bty K, the Eayleigh scale parametsrs (total contract cost), ’

yields an equation which specifies how cumulative contract
cost, C, varies with timc, i.e.

:(ii;s-xt(1-exp(-a*t¢*2)). | ;o o (eqnfz.ay'

' Since Eguation 2.1 is the derivative of Equatior 2.2 with:

respcct to  time, multiplying Rquation 2.1 bty K yields an
€gquation specifying how the rate of change of cuzulative
. coatract cost varies with time, i.e.

W, Lt
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CDOT = c(t)_ = 2%K*a*t*exp(-a*t**2). {egn 2.4)

Each different a,K pair characterizes a different coust
distribution.

Pigure 2.1 Rayleigh 'Pb!"and CDP, a = i

Trarsformation of Eguation 2.4 yields 2an expression
which is lipear in terms of t**2, where t*#2 is the abscissa

and Vln(CDO'l‘/t} is the ordinate. The transforaatioa proceeds R
as follows: - ' E
C(t) = K*(1-exp(-astse2)) " (egn 2.5)
CDOT = (dC(t)/4at) = 2%K*aseip(~a*t*s2), " (eqn 2:6)

pividing by t yields,

(CDOT/t) = Z*K*att*exp(~§*t**2). - {egn 2.7)
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. Takirg the nratural logarithm yields, -

1L (CDCT/t) = -a®(t*%2) +1n (2%K*a). " (ean 2.8)

This equation,  if thke abscissa is t#®2, is linear of the

fora Y = AX+B, where
Y = 1ln(CDOT/t},
A = -a, arnd
. B = 1ln(2%K*a).
=  %hus, the Fayleigh sbkape and scale parameters can be esti¥
‘l;ted for arny cost stream by performing linear regression on.
A the tracsformed reported costs ind taeir associated times
~ since coatract start. The regression will persit estimation
. 3 of tke values of a and X, where

a = -({slope) = =-A, and

K (exp(intetce;t))/(-ztsio:e) = (éxp(B))/(-Z‘A).

11
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IIX. DATA PROCESS

SING

A.° DATA ACQUISITION

In order to exaaine the appropriateness of the Rayleigh
molel, suitable Departlént of Defense contract cost data had

. to te procured. 2s the search through the Department of

Lefense progressed, it became apparent that there was no
single computer file in which all past and present contract
cost data wvas kept. The data search ended when the Office
of the Assistant Secretary of Dafense, Coaptroller,
graciously supplied a computer pfintout containing some Yavy
contract data. .

Tke data package consisted of historical cost informa-

tion on 110 completed Navy contracts. Fach comntract was
‘headed by the following iteas: '

1) Contract Nuater,

2J) Contract ?}pc,

3) Start Date, -

4) . Cost Structure, and
5) RMarufacturer.

The Lody of the contract réport consisted of a coluan of
report cates, each accolpaniéd by the followirg3 entries.
"1) FBGHES - Reported andqete& Cost of Work Scheduled.
2) BCW#S - Budgeted Cost of Bork Schedulel.
- 3) RBCWP - Reported Budgeted Cost of kork Petforled.
q) BCPP,- Budgetod Cost of Work Performel.
S) ACWP = Actual Cost of Work Performed.
| 6) HR - Yanagesent Reserve.
7) TARGET - Target Cost.
8) <O0TAL ALLOCATED BJIDGET.
9) EAC - Contractor's Estimate >f Cost at Coapletion.

12
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10) PNEST - Program Hanaget's Estimate of Cost at
Conpletlon.

11) COMPLETION DATE - Expected Coapletion Date.

All dollar entrles wera in units of then year aillions of
dollars.

B. DATA SCREENING

.Use of all ‘of the information on each contract was not
ne:essary'to detersine vhether or not the actual costs could
be accurately characterized by a Rayleigh distribution.’
Only a contract®s start date, report dates, and ACHWPs were
rejuired for this. The AC¥Ps vere cuaulative contract costs
it units of current year sillioas of dolilars as of the
ac*éonpanying report date, and wvere reported on a quatterly'
basxs. ' '

. -Each contract chosen for amilysis met tvo criteria.
Every contract selected vas of at least three years® dura-
tion in order to have a cost streaa long enough to permit
examination of the predictive value of the Rayleigh model.
In additior, every contract selected had nondecreasing
ACRPs throughout its life to prevent confounding of the cost
stream by decreasing ACHPs.

~he 21 contracts in Table 1 satistied these constraxnts,
and_the format of their reduced data is shown in Figure 3.1.
For every contract, the first date ia the ficst coluln u¥as
the contract start date, therefore the ACN? at this point

. was alvays zero, PBach succeeding date vas a report date for

the corresponding ACWP.

C. -BSIIBITIOQ OP RAYLEIGH PARAMETESRS

"ho first step Ln the estimation of the Rayleigh parame-
ters tro- a a contract's cost data, vhich is generically
displayed in Figure 3.1, wvas to chanje the calendar lates
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coaputing fractions of a quarter - to the nearest hundredth
provided a level of precision commensurate with that of the
calendar report date. In order to transform the calendar
date into a numerical value, ' the ndnber of the quarter
containing the date was determinel. 'Next, the nuaber of
days in that gquarter that had passed, up to and including
this date, v2re divided by the total number of days in the
quarter to yield a fraction. The sum of the guarter number
and the fraction wvas a numerical rapreéentation of the
calendar date. The following is an example of this process.

194AY7¢€
MAY 76 is in guarter rnusber eleven.
194AY is day 49 of this guarter.

There a total of 91 days in this quarter.
49/91 = .54

11+.54 = 11.58 o
198AY76 is numerically representad by 11.58.

The information shown in Pigure 3.1 is displayed in FPigure
3.2 after replacing the calendar dates with their numerical

oW ::;

s OO0
SN ab b
e ¢ o

8 WU

B ctos s =
. n_c’wwag
Qe e O'H
D wdrad

N
———
’

Pigure 3.7 ' Contract Data Porsat

representations. For eacih »f the 21':ontracts. tvs columns
‘like those in Pigure 3.2 were <ntered into an AZL vorkspace.

‘The next step vas to conve:t the ACHPs fros then year
~dollars to 1972 dollars. The 2L function ia Pigure 3.3




utilized the conversion factors proviied in [Ref. 3] to
convert the contract cost data. This function used an

%f?szsfﬁg%ogcbgés th10 COLUMN VECI'OR INF, AND A TWO

A

RCOLUMN VECTOR, 0OC AS INPUTS. ~EACH ROW OF INF CONSISTS
A0F A TIME ENTRY AND AN INFLATION ADJUSWE T ENTRY. THE
SIS O O SevAnys L wiheRic Bepke SRk Or
ROC CONSISTS OF THE NUMERICAL REPI'?ESENTA TION OF THE REPOIo?g

ADATE AND ITS ASSOCIATED RAW ACWP. THIS FUNCTIQN 4
ATHE REPORT PERIOD EXPENDITURES, CORRECi'SFTHSHIAGVIT?I.[’%gETES

APN
nscmb OR wgné ADJUSTS THESE Expsuuzruazy Ik Accéanauéz

THE R A 0 END ND
ACUMULATIVELY SUMS THESE INFLATION Us .
.ATHE QUTPUT IS A TWO COL ATRIX ggg STEDRgf'nggITURES
T R L e
nFOLLOHED BY THE INFLATION ADJUSTED ACWPS

HOQD@\)U’U‘FUNO—‘O(D&\IQMFUNHQ
D
T
~
N
o
g
Sy

RN = b b b (= b b b p=b 1 WYY

:25
ffI I 4% 1]- <A(:1]1);:2]

figute 3.3 'Infiation Adjustasent Punction

icflatior adjustment matrix and the two colusn contract data
matrix as inputs, cosputéd the expeniitu:e for éach report
period (the interval betveen successive report dates),
:ultiplied the report period expeniitures by zn iuflation

' adjustaent matrix, and cusulatively suazed these: groducts.

Inflation at the end of a report periol was assumed to be
the inflation throughout that perisd.
To prepars a contract's inflation zdjusted cost data for

.linear = regression, an additiosnal ttansfarnatzon vas

rejuired. The nuaerical date colubn vas designated as the X
variatle and the ACSP column vas desijnated as the Y vari-

_able. The transforsations perforamed are showa in Equations

T = 1n((dr/at)se) | © (egm 3.7

16



X = Yx*2 ) : (egn 3.2)

3.1 and 3.2. The transformation was accoaplished by the APL

function displayed in Figjure 3.4. This function used the

§?§§§”§Uﬁgrfaﬁ USES A TWO COLUMN MATR
RTHE FIRST RON OF OCI CONSISTS OF THE NOmgsrtass TNEUT.

A
RZERO. EACH SUBSEQUENT ROW IS COMPOSED OF THE NUMERICA%
RTHE INPUT MATRIX IS TRANS ORMED IN ACCORDANCE

nRE UIREMENTS OF THE RAYLEIGH MODEL. THE O
' “ zIXCOLUM” MATRIX COMPOSED OF THE TRANSFOgﬁgg ?ﬁggix 15

A:O 1+0CIC:2]-"100CI(;21

2 S b D b b b b e WYY
ONAWMEWNHROWONOMEWNKRD

5 $1=+3'9fz 0CIC1:1]
3 i§i7§§£g}+3crE( ${061)31] 1]

> p [ 3 .
Bl:;2]e0B(: 31 :
341313[;1%35( w81 t 11)xBC:1]

Figure 3.4  Rayleigh Transformation of Chst Data

- inflation adjusted ACWP values and their associated times as

inputs. Froa this input, the report period expenditures
vere derived. The length of any period immediately prior to
a period in which 0 dollars vere spent was exterded so. that

it equalled the sum of the lenjths of both periods. This.

procedure prevented situations reguiring the Somputation of
the ratural logarzthn of zero. The period'éxpenditutes'wete
divided by the period lengths to obtain (dYs/3it). (d1szat).

vas'divided by the times of the end of the rzport periods.

Finally, the times at the ernds of the report périods‘were
sgnated.'_ The result was ttansta:nei contract cost Jata
whose first cblqln, the abzcissa, was t**2, anl. wvhose second
column, the sriinate, -was in((dr/dt)/t). A plot of the
_results after the inflation adjustment and ‘aayléigh trans-

17
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formation fuuctions wvere applied to . Contract 1 is displayed
in Figure 3.5. '

CONTRACT 1

+3
.
°t
=t
! —F 3 .
' .
N
E« . o
3'] :
= b
Z-]
. . g
3
- .
v N o " A0
L) [ ] 120 160

TIME SQUARED

Pigure 3.5 Plot of the Transformed Data of Contract 1

At this point, preparation of the contract's entire data

set for linear regression was conpléte. * Wwhile the contract
was éctive, however, only a portion of its éonplete data set
sis available for parameter estimation, and the size of this
portion would have increased as the 1life of the contract
passed. These facts were accouanted for in all subsequent
APL analysis functioans. The entire contract's data set was
divided irto subéets consisting of tne data available up 'to
each annual anniversary of the ‘contract start date except
the annual anniversary which wvas vithin one year of the last
tepqrted ACWP. In addition to operatiny on the contract's

_coafplete datq'set; the analysis fun:tions operated on thé'
contract's subsets. This nethbdology permitt2l comparisons

of the results of the application of the' Rayleigh model at
yearly intervals within a contract's life.- o

mhe possibility of the cost data teing uniuly influenced
by externalities such as strikes ot;political'pteséu:es vas

18
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vety'real. TQ minimize the‘effects‘of the effedts of these
possible outliers; the least squares regression function in

0] R<LSREGRES ocr A1:42:2 (Y™ i -
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51 aTWO RO . EACH COLUMN OF THE QUTPUT MATRIX, EXCEPT
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8] RANNIVERSARY OF CONTRACT START. I ATA POINTS ARE
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Figure 3.6 Least,Sgnatestineat Regression .

- Figure 3.6 was supplementei by the aore resxstant three- | . T
group regresszon function that appears in Fxgute 3.7 o
In three' ‘group regressxon, as described in [Ref. 8], the
abscissa values were arranged in . nondecreasing order of
magnitude, andlthe data was divilel into three groups, a -
leftigtoup,'.a asiddle group, and a right q:ohp. For each‘
gtidp, . the: median of the abscissas and the aedian of the
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,Pigute 3.7 Three Group Linear Regression
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~oriirates were computed. The medians of the right and left
groups were used to compute the initial value of the slope
as follows:

A0 = (YL-YR)/(XL-XR), _ . (egn 3.3)

wvhere

XL median o2f the left group'sAabscissas,'

)49

]

median of the left group‘s ordinates,
XR = median of the right group's abscissas, and

} IR = median of the right group's ordinates.
Th2 initial value of the intercept was coamputed as follows:

BO = ((YL-AO*XL)+ (YM~AO*XM)+ (YR-A0*XR))/3, = (eqn 3.4)

vhere

b4, |

™ _
The values of the slope and intercept were used to compute
the values of the residuals for each data point, i.e.

median of the middle group's abscissas, and

median of the middle group's ordinates.

R = Y- (BO+AO®(X-XM)). T tegm 3.5)

' rhese residuals were then substituted for the 'ordinates in
| Ejuations 3.3 and 3.4 2ud used to geaerate a set of adjust-
nént values, Ai and %, to the initial slbpe_énd'intercepti
Thus, AO+A1 and 30+L1 wvere the values of the slope and
intercept for the origiral data after two iterétions through
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this process. A second set of residuals vas computed by
using A1 ané B1 as the slope and interzept anl repeating the

~substitution process. Each iteration y;eldei an adjustment

to the initial slope and intercept. These iterations wvere
continued until either there was'a less than 1 percent
change in the iaitial slope and intercept valuas, or until
S0 iterations were completed. The sua of all of these iter-
ative adjustments were added to the initial values of the

slope and intercept to yield the final values. Use of two .

different linear regression methods allowed. greater flexi-
biiity in fitting the Rayleigh distributions because a

choice betveen two sets of estimatedlaayleigh parameters

could bte made for each contract's lata subsets.

3] ATRTS RNeroi 58Es 2 two mow maTmIX, a3, AS INPUI

2] WEIRST ROW CONSISTS OF A VECTOR OF SLOPES, imb PHE GEeowD
3] ACONSISTS OF A VECTOR OF INTERCEPTS, THE RAYLEIGCH SHAPE
41 aAND SCALE PARAMETERS ARE_COMPUTED. THE QUTPUT MATRIX IS
8] RRATLEICH" SHADE BasAWETERE AND H0Se SLoovD Rob LogiiardF
7] ROF"A VECTOR OF RAYLEICH SCALE PARAMETERS. O CONSISIS
9] A«(AB[1;i=0)vAB[2;]=0
13 ﬁ§§§/53 ;/A;:1 52 e

* | dom . '

121 AK[2;1«(-42xA/ABL1:1)x*A/AB(2;
131 R«i\dk C1:d)xwds -FZ !

Pigute,j.al DerivatiOn'of Rayleigh Parameters

The final step vas to> derive th? BRayleijh shape and
scale parameters frouw the slope and intercept values. The

. APL function shown in Figure 3.8 accoaplishal this task.

This concludgs the procedure for éstimaticn oi the Rayleigh
parameters from raw ccntract cost data. - :
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IV. BESOLTS

A. DATA FITTIRG

' The accuracy‘of the aé?leigh shape and scale parameters
derived for each cqhtract by least squares and three group
regteésion vas dépéndent*upon the linearity of the relation-
ship between the transformation ordinate and abscissa, and
upon how well the regression mechods characterized this,
Arelationship.” 'Since the transformation 'dii not produce
periect linearity and since the results of the two regres-
sion methods vere not always in agreement,  the Kolmogoroy
goodness-of;fit'test ~described in [Ref. 5] was applied to
the derived Rayleigh distributions and the empiticaliinfla-
tion adjusted cdét distribution in order to identify the -
,péoref data fits. l :

The hypothesés of the Kolmogorov test are as followvs.

Null hypothesis: The inflation adjusted

ACWPs fit the” coapletely
specified Rayleigh distribu=-

tion.
Alternate hypothesis: - The inflation adjusted
_ . ACWPs do not £it  the
con letelg, . .specified
Rayleigh distribution.

Tha Kolmogorov £e§t statistic was the largest elemert of the
vestor composed of the absolute differences between the
_empirical distribution and the specified distribution. The
desired significance level vas 5 percent. Quantiles of the
_KolnogorOV'statistic are éabulated.Ain'faef. 5]. . The APL
function in ?igute,u.1’c0nputedf£he'Kolnqgorov statis = for
 a séeciﬁied Rayleigh distribution and an eapirical distribu-
tion. - For each contract, the Kolaogorov' test wvas performed
twice; the first test was applied to the empirical distribu~
tion and the Rayleigh distribution as  es£imated by leasf
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sjuares regression and the second test was applied to the
eapirical distribution and the the Rayleigh distribution as
estimated by three group regression. The results of the
Kolaogorov tests are listed in Table 2. The entries in each
of the first ten colusns show the results of-tbe application
.of the Kolmogorov test to each contract's data subsets. The
rightmost colunn shows the results of the application of the
Kolmogorov test to each contract's complete data set. Por
each pair of rows associated " with each éontra:t. the first
rov displays the results vhen least sjuares regression was
used to estimate the Rayleigh paraaeters, and the second row
‘shous the results vhen three group regression was used.

For each contract, . except Contract 21, the Rayleigh
Faraseters estimated for the complete data set by at least
one of the regression methods passed the Kolmogorov test.
In 8 contracts, Coantracts 1, 7, 9, 11, 13, 16, . 17,' and 21,
every contract subset passed the Kolmogorov tast as did the
cosplete data set. lll’contract‘snbsets in Contracts 2, 6,
18, and 20, hovever, failed the Kolmogorov test despite the
the fact that their complete data sets passed it. The
resaining 9 contracts exhibited amixtures of passing and
failure of the Kolnoéokov tests in their ' contract subséts.
Since the empirical distribution changed as subset size was
increased, = failure of the Kolmogrov test eqfly in a
contract's life did not preclude passing of the test later
on .in the [cost streas. This table has shown that the
dayleigh model, vhen applied to the conblete contrdct data
set can pass the Kolmogorov test. The proper way to use the
,results of this test would be to not use the Payleigh model
‘wvhenever the Rayleigh dis;ributionvderivedlby either regres-
sion metkod [fails the Kolmogorov test.  Thus, - the applica-
‘bility of tke Rayleigh molel vas :ejected‘ for 7 contracts,
Contracts 2,/ S, 6, 8, 13, 20, and 2%, based on the failures
of the Kolmogorov tests in their contract subsets. |
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PABLE 2
Kolmogorov Test Results
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‘The Rayleigh model, based on bthe results of the
Kolaogorov test, has proven applicable to modelling contract
cost streams in 14 of the 21 contracts exaained. The ques-
tion of vhether or not the results for these 14 contracts
shov any predictive merit needs to be addressei.

B. PREDICTIVE CAPABILITY OP THE BIILBIGﬁ MODEL

In order to have the best chance of exhibitingvuseful-
ress in forecasting, the set of Rayleigh variates with thé
best fit to the inflation adjusted ACHPS skoull be selected.
The Kolrogorov statistic' is the absolute value of the
greatest probabtility difference between a coapletely speci-
fied cumulative distribution and an eampirical cﬁnuiative
distribution. It is supposed'to be coapared to tabulated
values of guantiles of the Kolamdgorov test statistic to
determine vhether or not its value lies in the tejection
region. In the case wvhere both regression nethbds:yielded
Rayleigh distributions that passed the Kolmogorov test, it
vas improper to draw conclusions about the quality of thear
£its to the empirical distribution based on the magnitude of
the Kolmogorov statistic. Another measure vas required.

In least sguares linear tegressién, the residual is

R = Y-YBAP, ' S - (eqn 4.1)

ind the error is

E = YHAT-Y. = ‘ - . (eqm 8.2)

additionally,
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SST = SSR ¢ SSE, ' - {(egn 4.3)

1 . ‘ vhere

? SST = Total Sum of Squares,

j SSR = Residual Sua of Sguares, and
“ SSE = Error Sua of Squares.

Finaliy, the correlation for least squares regression is

SOKRELATION = (1-(SSE/(SSE+SSE))) **.5. . (eqn 4.4)

The values of SSR and SSE are coaputed. based on a regression
equation that miniamizes SSE. |

in the éase of an ideal forecast, the Rayleigh variates'
would be egual to the correspondiny - inflation adjusted.

AL

A e " 2 e

] : 10 "l - ;
IFLATION ADAUSTED ACWS

RAVLEIGH VARMTES
"
e YovveyTTysyT v Y

_Figure 4.2 Ideil Ielatiousgig Betveen ACWPS
- and Rayleigh Vaciates. : -

,acaés. and a plot of the lchsfandlthe ya:iates.voﬁld look’
like tke plot in Figure 4.2, - wshere all points lLie on the -
line Y = X. A measure that guantifies hov wvell each set of
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EFayleighk variates, Y, and the inflation adjusted ACWPs, X,

fit the 1line Y = X would allow the Rayleigh variétes with
the Dbest fit to be selected. Performing least squares

rejression on the eapirical data and the corresponding

Payleigh variates would’yield the correlation, a measure of"
the quality of fit. However; the correlation would be a

seasure of the quality of the <fit to a line obtained by

least squares linear regression and not a measure of the

quality of fit to the line Y = X. As shown in Equation 4.4,

correlation is computed based on the fractior of the: total
sums of squares that is due to the squared error about a line
derived by least squares regression. The ACPPs are the Xs
ard the Rayleigh variates are the ¥s. If‘ the fit was
pecfect, the Rayleigh deviates would equal the ACWPsS; there-

fore, the ideal line is: ' '

YHAT = X. " ‘ (egn 4.5)

- Consequently, the residuals are

R = YHAT-YBAR = X-YBAR, (eqn 4.6)

and the errors are

E = YHAT-Y = X-Y. I (eqn 6.7)

The fraction of the totil sus of sjuares, SSR+SSE, that is
due to thke squared errors about tte ideallline YHAT =7xvcan

_be.conputed; This measure  is called the pséudo¢ot:elation
(P:)‘agd is defirned as follovs:
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PC = (1-(ssa/(ssn+sss)))t¥.5; (eqn 4.8)

The pseudocorrelation can range ian value from 0 to 1. An
ideal fii between the inflation adjusted ACNPs and the
Rayleigh variat:s would yield a pseudocorrelation egqual to
1. |

The magnitude of the pseudocorrelation was used to
determine whick set of parameters, estimated by'the tvo
regression methods, characterized the Rayleigh distribution
whose variates best fitted each contract's subsets of infla- -

TABLE 3 '
Regression Method Providing the Best Fit

Contract Yr Yr ¥Yr Yr Yr Yr Yr Yr ¥r Ir
Numker 1 2 3 4 5 6 7 8 910
1 LS TG * * & % & =% .
2 REJECTED : o
3 TG TG TG LS LS *= & =& *
4 TG LS TG TG * * * = *
S REJECTED
6 REJECTED -
7 TG TG LS LS * = % * % %
8 REJECTED
9 TGLSLSTG * * % % *x =%
10 ITGLS 15 * %= * % % 3% =
11 TG LS LS * * % % =% . % =&
12 TGTIG TG * *= % %= =* * =&
13 LS TG LS * * % & % % =
14 TG TG TG TG * * * % 3% =%
15 76 TG IG TG TG TG LS * * =
16 TG LS * *# % % % % % =
17 TG TG * * & 2 & % 2 =%
18 REJECTED '
19 T6 TG TG T6 TG TG TG TG * #
20 REJECTED _ :
21 " REJECTED ,
LS denotes least s%uares regression.
TE denotes three grfoup regtression.

denotes within® 1 year O0f the last
reported ACWP., :

‘tion adjusted chps. The regression method vit@_ghe highest
~psuédpco;relation had the best fit. The better of the two
methods is indicated in Table 3.
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If the molel has any ptelictive attrib:-es, higher qual-
ities of fit for a contract's subsets sh.ild be associated
with a higher guality of fit for the contract's complete
déta set. This hypothesis was tested using Spearman's rank
correlation coefficient described in [Ref. 5] as a test
statistic. The formal statements of the hypothéses are as .

follovs:

iss - The coantract subset
uull.hyyothe51§' pseudocarrelations are inde-
pendent of the contract end

pseudocorrelations;

a pothesis: *here is a tendency for
Aternate hyp the 1larcger valueg of the
' contract subset pseudocorre-.
lations to be _paired with
the larger_ values of the
contract end pseudocorrela-
tionms.

ReRANK Y:4:B3C

aTHIS FUNCTION USES A VECTOR, Y, A4S INPUT. THE szEMENrs
AOF Y ARE RANKED IN DECREASING ORDER OF MACNITUDE
ALOWEST RANK BEING ASSIGNED TO THE.LARCEST E EMENf THE
:géﬂgéga gETHODOLOGY IS IN ACCORDANCE WITH sxcrran 5.

A+Y(B Yo .<Y)+(Ye, =Y °,2
C¢.(g1;(4)./(!(‘f._)'z§)o 3 )A((tpl) 107))vp¥]
ReC(Br1p¥]

ReX SPEARRO Y:A1:42:B c :
aTHIS FUNCTION uéEs 0 VECTORS, X AND Y, OF E UAL LENGTH
A4S NPUT. HE LEN as OF THE tnpur chfORs MUST BE
AGREA R THAN THREE AND LESS THAN THIRTY
nELEMENTS wrrnrn ACH INPUT VECTOR ARE ANKED
PEARMAN'S RANK caaﬁszarzon COEFFICIENT IS
nCOMPUTED. THE QUTPUT QF THIS FUNCIION IS A ggo ELEMENT

FLLLLJJJJQ&LLL&JJJ [ AN e
D
Y
=
(v
'i

b 1d b b b b UV YY  YeY—)
MEWNRFROUVRVYTNEWNKRO WONOUNEWNRO

RSB ey S AT T e FOLLONES By 7H ”ﬁaﬁi’: GoREL AT ION
aCOEFFICIENT. '

AIORANK X )

‘52?5'5%”1‘ F2)- 0o ((oATIX(((0A1)41)42)42)

- A11x42)- 8 o *

BeB#( (*/A1*2)‘C)*O.5)‘§((*/42'2)'C)'0.5)
R«B,SSTAT{((pX)=0)+pX;1

‘Pigure 4.3 Spearsan's Rho

She APL fdnctions in. Figure d.3’c9nputed Spearman's coeffi~

cient, and the results o the test are displayed in Table 4.
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The null hypothesis was tested at the S percent 1evé1, and
quantiles of Spearman's rank correlation coefficient are
tabulated in [Ref. 573. RHOHAT in Table 4 is the value of
Spearman's statistic computed for each pair of columns under
. which it aprears. RHO is the value of the test statistic.
" In each of the § cases where there were enough ranks avail-
" able to apply the test, the null hypothesis was rejected.
Therefore, the higher subset pseudocorrelations tended to be
associated with higher pseudocorrelations for the compliete
 data set. From phis observation, it can be inferred that the
better the 3erived kKayleigh variates fit the inflation
adjusted ACWPs during a contract's life, the better the
contract will fit the derived Rayleigh parameters at its
'conpletibn.

Convergence of a contract's subset Rayleigh shape and .

scale parameters to the values for the complete data set

' would be an indication of the presence of predictive capa-
bility in the Rayleigh model. The'convergence information

for each contract is displayed in Table 5 through the use of
- state vectorse. The # possible states are defined as
follows: '

0 Null h Egthesis is'rejected.lboth a and K are
not within 5% of theif final zalnes: ’

1 Null hyggthesis is rejected./Both a and K are

vithin of their fifal values; .

2 Nullh Egthesis'is accepted./Both a and K are
not within 5% of their final values; and

3 Nyll hypothesis jis agcepted./Botn a and K are
wgthinyg% of tpeir.finag values.

The presence of 3s in a contract's state vector is the indi-
cator of convergence of both Rayleigh parameters to their
final values in Table 5. Only contract 19 had 3s in its
st§texvec£0t. This contract had the highest ehd pseudo-

correlation of the 14 accepted 'conttacts, and exhibited'
convergence in  years 8 and 9. During a contract's life,

hovever, the‘finai values of the Rayleigh parameters are not
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available, therefore, comparisons cannot be made to then.
It is possible, though, to make comparisons between the

TABLE 5 _ oo
State Vectors for Convergence to Fipnal Values _ » e

Contract Yr Yr Yr Yr ¥Yr Yr ¥Yr ¥Yr ¥Yr Yr
mamber 1 2 3 4 S 6 7 8 9 10

- enem wtan s - s war Wwear Wer wew wer W wew @www @ oo

1 2 2 ® % % % X % % #
2 REJECTED ' -
3 2 0 0 2 2 % * *x * &%

4 0 2 2 2 %= % *x *x % =% -
5 REJECTED ' .
6 REJECTED ‘ .
7 2 2 2 2 % £ % x x =% -
8 REJECTED -
9 2 2 722 = % % x % % Ce
10 2 2 2 % x ® X % % % i
11 2 2 2 % 2 £ x % % * ..
12 2 0 0 * *x * x % % *
13 2 2 % % ®x £ %X x % % S
14 0 2 2 2 %= % % % % =% e
15 0 0 0 0 0 2 2 * =*x % ol
16 2 2 % ® & £ * x % = O
17 2 2 % * ® x x %. % =% e
18 REJECTED
19 0.0 00 0 0 3 3 =* = -
20 REJECTED A
21 REJECTED A o
* denotes within 1 year of the last . -
reported ACWP. : e

previous annual’ anniversary's pair ' of Rayleigh parameters

~and the present anniversary's pair. These ) comparisons
provide the basis for the state vectors displajed in Table
6. The states are defined as follows: .

0 Null hyPgthgsis is rejected./Previous a,K pair ’ - o
: is_not" within 5% of the present anniversar , L

‘ - values; ‘ : o
1 sull;hgpothesis is rejected./Previous. a,K pair -l
i %slult in 5% of the pfesent anniversary t Co
alues; , T

2  Null hypotkh is _accepted./Previous.a,K pair
. is not with -of the presnet annxvetsarg S RSN
values; and L : ‘ e

3 qull_hgpothesis is accepted./?revious a,K pair
: %glwlt in 5% of the present anniversary
ues. :

0
[ <17
[
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It is apparent from Tables 5 and 6 that for this set of
contracts, the Rayleigh parameters estimated early in a

TABLE 6
State Vectors for Convergence of Adjacent Values

Cdntract Yr Y¥r Yr Yr ¥r ¥Yr Yr Yr Yr Yr -
Number 1 2 3 4 5 6 7 8 9 10

1 2 2 % x % &£ x ® * %
2 REJECTED , .
3 2 0 0 2 2 * * * % =x
i 0 2 2 2 = *» *x = % =
5 REJECTED :
6 REJECTED ‘
7 2 2 2 2 ® * * x * =
8 REJECTED
9 2 2 2 2 ® & & s % =
- 10 2 2.2 ® x * 5 x % %
1 2 2 2 % % ® % s x %
12 2 0 0 * = * * x % =
13 2 2 * * x % £ ®x % %
14 0 2 2 2 = = %= % % =*
15 0 0 0 0 0 2 2 * = =»
_ 16 2 2 % * % % %X % % %
17 ., 2 2 * = & = % % % =*
18 REJECTED .
19 0.0 0 0 0 0 2 3 = x
. 20 REJECTED
21 REJECTED
* Jenotes within 1 year of last reported
ACHP. : B

contract'sllife vere not useful for predicting coéts. -only
in Contract 1§ was convergence exhibited, and it was not
until 8 years after contract start and less than. 2 years
priorx to the last reported ACWP. The predictive capability
of the Rayleigh model for this set of 14 contracts was
almost nonexistent. Hovever, the result in Contract 19, the
results of the application of the Kolaogorov test, ‘and the
,encoutéging behavior of the éseudocorrelatibn indicate that
analysis of a larger number of contracts might lead to more
positive results ' as far as predictive capability is
concerned. | ‘
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. The procedure used in the progression frqm' rav histor-v
ical cdntract data to the state vectors can be summarized as
i follows: .
| 1) - Adjust the raw ACWPs to constant year dollars;
\

. 2) Transform the data in accordance with the _ e
requirements of the Rayleigh model; , e

3) Perform least squares. and three group_ . e
.. linear regression to estimate thé Rayleigh param-
eters;
4) Apply.the Kolmogoroy test, first to the _. .
ebpirical distribution and the Rayleigh distribu- Lo
tion derived by least squares regression, then to R -
the empirical” distribution and the Rayleigh o
distribution derived by three group regression; -

Kolmogorov test select the one whose variates
best it the inflation adjusteld ACRPs based on
- the highest pseudocorrelation; and

|

- __ 5) If both Rayleigh distributions pass the

| 7

6) Derive the state vectors. \

This procedure is iﬁplemented in a function called PROCESS
listed in Appendix B. This function generates a matrix that
displays the results at 11 points in the application oflfhe
Rayleigh model to the :au'contract data. In Appendix C, the
information summaries for all 21 of the contracts exanined

are displayed.




o e s -
e e W

DO YA
K -

V. CONCLUSIONS

The results of the analysis of the 21 contracts revealed
that parameters of the Rayleigh iiStribution can te esti-
mated such that they fit historical contract data. However,
there was almost no success in using the model in a
predictive role. There is 5 chance that the poor predictive
results could have been duz to the small size of the number

of contracts exaainéd. This possibility is justification .

for continuing the investigation of the predictive capa-
bility of the Rayleigh model wusing the PROCESS algoritham in
conjunction with other historical contract data. '
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APPENDIX B
BAYLEIGH MODEL PROCESSING PUNCTIONS
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R+INF PROCESS OC OCI A:B AAKK KV6789 PCG7 : S L

ATHIS Funcrra A T b MATk;X AND A -
nCOLUMN TRIX UT EA CH R OF INF causzsrs -
ROF A TIME AND AN INFLATION ADJUSTMENT FACTOR

ARTHE FIRST ROW OF 0OC CONSIoTﬁ OF THE NUMERI

gUENT S VERI AL :

AREPRESENTA ION OQF THE REPORT DATE AND ITS SSOCIATED RAW A
ACWP. THE CONTRACT IS PROCESSED THROUGH THE R IGH ' .

RMODEL. THE QUTPUT OF THIS FUNCTION IS 4 2u ROW MATRIX el

T RY LT
naN THE COMPLETE SET OF DATA IN THE INPUT MATRIX. T

.OCI*INF SETUP O
A+«B+<RAYPARAM LSRECRES ocr
A+(12u)° XB[ 1:1]

ﬁ4§ “AE RAYPARAM TGREGRES acr , e B
1’ . LT,
VEACH cocunu REDRESENTS VALUES COMPUTED AT AN ANNUAL' ——
'ANNIVERSARY OF CONTRACT START xcspr R _THE LAST

coL onS 2 DONE ON” THE COMPLETE'

LUMN, FOR WHICH COMPUTATION
DATA SET. ZERQES DENQTE REJECTION OF THE NULL!
égYPOTHESIS IN THE KOLMOGOROV TEST.'

CE1
'THESE ARE THE RAYLEIGH SHAPE PARAMETERS DERIVED BY LEAST!
;SgUA?%? ANDJTHREE GROUP REGRESSION, RESPECTIVELY.!

A CE1l
THESE ARE THE RAYLEICH SCALE PARAMETERS DERIVED BY LEAST' ‘ -
‘SQUAgEg ﬁND]THREE GROUP REGRESSION, RESPECTIVEIY. ' AR

SPACE1 , :

Alu+19:1+34KK KOLMOV OCI : : )
KVe78 9¢AE10 11 3 J :

'THESE ARE THE VALUES 'OF THE KOLMUGOROV TEST STAT STIC.

SPACE1 ' -
VTHESE ARE THE COMPUTED KOLMOCOROV STATISTICS FOR LEAST! _——
;sauagfs ANDJTHREE GROUP REGRESSION, RESPECTIVELY.! R

SPACEl , R
'THESE ARE THE KOLMOGOROV INDICATOR VALUES 1 DENOTING' DA
'ACCEPTANCE AND Q DENOTING REJECTION, FOR ﬁEAST SQUARES! PR
A%gb THREE GRQUP REGRESSION RESPECTfVEL ' A

FEEFLWWWWWWLIWWARINNNNNRININ N S b -5 b b D b 3 b S ==y w™)
[

FEEFEFE
WNROWBONTIN EWNROWONOWUM EWNHROWONOWM EWNRMOWVONOUM EWNROWRNOMEWNHFOONIANEWNRO

A3

SPACE1

YTHESE ARE THE ACCEPTED RAYLEIGH SHAPE AND SCALE PARAME-' —
YTERS, RESPECTIVELY, FOR LEAST SQUARES RECRESSION.' : o T
gpi gn 13; : ‘ : . S
VTHESE' ARE THE ACCEPTED RAYLEICH SHAPE AND SCALE PARAME~ R
;rxng RESPECTIVELY, FOR THREE GROUP REGRESSION.! | R
7% saris o : o S . . '
SPACE1 . » : T

ot &
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'"THESE ARE THE VALUES OF PSEUDOCORRELATION FOR EEAST'
'SQUARES AND THREE GROUP REGRESSION, RESPECTIVELY.
i

'THESE ARE INDICATOR VALUES 1 DENQTING LEAST SQUARES!
YREGRESSION AND 2 DENQTI fHREE ROUP REGRESSI N. FOR®

A%HE ?ETHOD HAVING THE HIGHER PSEUDOCORRELATION.

E ARE THE RAYLEIGH SHAPE AND SCALE PARAHETERS‘
;RESPEF{&VEEY. WITH THE HIGHEST PSEUDOCORRELATION.

7 1 3A1L20;
SPACE
Al23 24

s 1J«STATEVEC PC67

THESE ARE THE TWO STATE VECTORS. 1IN fHE FIRST VEC?OR.'
'COMPARISONS ARE MAD TO THE FINAL PAIR OF RAYLEICH!

YPARAMETERS, AND I E SECOND, COMPARISONS ARE MADE TU'

A%gg ECEEbING PAIF OF ANNUAL 'ANNIVERSARY PARAMETERS.®
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The remaining functions in this appendix are called by
the PROCESS functicn but are mot displayed in the text
. of the thesis.

R«KV PSEUCORR OCI:A: 3 CiN1IN2:X:Y:Y
"aTHIS FUNCTION usas FOUR'ROW M2 RIX ND A TWO
ACOLUMN MATRIX, AS INPUTS. THE krast AND SECOND ROWS
ROF Kv CONTAIN vzc*bas OF RAYLEICH SHAPE AND SCALE
RPARAMETERS RESPECTIJELY CERIVED BY LEAST Squ RES
AREGCRESSION'AND NOT REJECTED BY ryz 0LMOGOROV TEST: THE
ATHIRD AND Py BTH RN CONTAIN VECTORS OB RATLETEH SHAPE -
ND SCALE PARAMETERS, RESP crrvszx DERIVED BI THREE

aGROUP RECRESSTON AND *NOT REJECTED BY THE xoznocgkogﬂrggr.

. D L U
RACWP, THIS FUNCIION COMPUTES THE PSEUDOCORRELATION WHEN
aTHE KOL®OGOROV TEST IS PASSED, FOR THE TWO REGRESSION
aMETHODS D’CIDE WHICH EIHO YIELD S THE IGHER VALUE,
alISTS TAE YLEIGH PARAMETERS WNITH THE H
aPSEUDOCORRELATION, LISTS TH E BEST VAL UZS F
aPSEUCOCORRELATION' AND RANKS HEM. THE QUTPUT IS A NINE
AROW MATRIX WHOSE FIRST AND SECOND ROHgAARE VECTrﬂggeF

? THE EI N T R
8OF THE BEST PSUEDOCORRSLATION VALUES. THE NINTH ROW
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Re«STATEVEC PC67:S13;A3;8:C352;5S3;5u

aTHIS FUNCTION bss A ruo aow MATRIX, PC6?, AS INPUT.

aTHE TWO ROWS OF BCe7 CONTAIN VECTORS a? r&s RAYLETCH
RSCALE AND SHAPE pagan;reasgsas§pucrr T93T PASSED THE

PS’UbOCU?RE LATION.
ATHIS FUNCTION COMPUTES TWQ STATE VECTORS. FPIRST
ASTATE VECTOR CONSISTS OF THE FOLLOHIHG rxras
STATE 0 - NULL HYPOTHESIS IS REJECTED./BOTH A AND K
§§~Agog gggazu FIVE PERCENT NF THEIR
STATE 1 - NULL HYPOTHESIS IS REJECTED./BOTH A AND K
E WITHIN FIVE PERCENT OF THEIR FINAL

V UES;
STATE 2 - NULL HYPOTHESIS IS ACCEPTED./BOTR A AND K
ARE NOT WITHIN FIVE PERCENT OF IHEIR FINAL

VALUES
. STATE 3 - NULL H?POTHESIS IS ACCEPTED./BOTH A AND K
ARE WIZ HIN FIVE PERCENT OF THEIR FINAL

. . LS e e 8

0;“';:'»";.@ o

- mmw'" ..,.4.,,.4_,,4.,,,._4.-.._-

A A M A e Bk b bl b B i Bd

A NI AR A b o b puc o b P Prd pd b =W W W W W WY
EWRNHOOBNINRNEWNRHROOBRNINN EWN-LO

VALUES ND
STATE u ONTPACT DATA SET IS UTILIZED. ‘
THE SECOND STATE V'CTOR NSISTS OF THE FQ LLOHLNG STATES:
STATE 0 - NULL YPOTHESIS IS REJ EC?ED /PREVIQUS
ANNUAL A,K PAIR IS NOT WITHIN FIVE
PERCENT OF PRESENT ANNIVERSARY 'EUES'

STATE 1 - NULL HYPOTHESIS IS REUECTED /PREVIQUS
ANNUAL A K PAIR IS WITHIN FIV E PERCENT

: L UES
STATE 2 - NULL HYPOTHE@{% IS & TﬁPrEgI/PREVIOUS

‘W

b
L
<4
25]
26
27]
28 NG
29] P’RCENT b? PRESENT ANNIVERSARY VALUES:
30] STATE 3 - NULL HYPOTHESIS IS Accsprso,/Pasvzaus
§31] ANNUAL A,K PAIR 1S WITHIN FIVE PERCENT
32] F _PRESENT ANNIVERSARY VABUSS° AND
;33‘, STATE u - ENTIRE CONTRACT DATA SET IS UFILIZED.
3u) aTHE QUIPUT IS A TWO ROW MATRIX WHOSE FIRST ROW IS THE
. §35] aFIZST STATE VECTOR AND WHOSE SECOND ROW IS THE SECOND
3?' RSTATE VECIOR.
38 S1+(PC8720) JAIPCS7=0 g
39) A¢§ BCB7(13 -ﬂ$;Pcs7E1: 2blacenr- 1+Pcs7E l
40l Be(|PCE712:1-"14PC6702;])<PERCENT*"14PC67(2;
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42] S3e3x(~51 gA~AAB, '
43] Sueux(~51)AANE
uul CePC87_
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1 Sueux(~S1)IARA8
- $2) €23« 1+51¢sz+saosu
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APPENDIX C
CONTRACT INFORMATION DISPLAYS




Contract 1
Captor Mice

1 .

EACH COLUMN REPRESENTS VALUES COMPUTED AT AN Amwann

ANNIVERSARY OF CONTRACT START axczpr FOR THE LAST

. COLUMN, FOR WHICH COMPUTATIONS ARE DONE ON THE COMPLETE
DATA SET. ZEROES DENOTE REJECTION OF THE NULL

BYPOTHESIS IN THE KOLMOGOROV TEST.

THESE ARE THE RAYLEIGH SHAPE PARAMETERS DERIVED BY LEAST
SQUARES AND THREE GROUP REGRESSION, RESPECIIVELY.

+1u42 ,0384 ,02

.1384 ,0n27 .0336

THESE ARE TRE RAYLEIGH SCALE PARAMETERS DERIVED BY EERST
SQUARESSAND TEREE GROUPuREGRESSION RBSPECTIVELI.

12.u 2“ 0 27.9

TH;gg AREBgHE VALUES OF TBE KOLMOGOROV TEST STATISTIC.

THESE ARE THE COMPUTED KOLMOGOROV STATISTICS FOR LEAST
saugggg Ayogggxsszgﬁoup REGRESSION, RESPECTIVELXY.
.1u28 Zo77o -3838

THESE ARE THE KOLMOGOROV INDICATOR VZLUBS 1 DENOTING

_ACCEPTaNCE DENNTING REJECTION LEKST SQUARES
1 1Z'HREE ”ROUP REGRLSSION RESPECTfVELI. :
111

THESE ARE THE ACCEPTED RAYLEIGH SHAPE AND SCALE PARAMETERS,
RESPECTIVELY, FOR LEAST SQUARES REGRESSION.

.1uu2  .0384 ,0230

12.5 22.5 22.4

THESE ARE TRE ACCEPTED RAYLEIGH SHAPE AND SCALE PERAMETERS.
RESP%S“IVELYQ7FOR TgREE GROUP REGRESSION. :

12.% 24.0 27.9

THESE ARE THE VALUES OF PSEUDOCORRELATION FOR LEAST
SQUARES AND gHREE GROUP RECRESSION, RESPECTIVELIX.

.8999
.9“1“ 9626 '.9799
THESE ARE INDICATOR VALUES DENOTING LEAST SQUARES

REGRESSION AND 2 DENOTING fHREE GROUP REGRESSI N. FOR
THE HETHOD EA/ING THE HIGHER PSEUDOCORRELATION

o

Ly

THESE ARE THE RAYLEICH SHAPE AND SCALE PARAMETERS,
stggsrzfségi WITH_ raz HIGHEST PSEUDOCORRELATION.
“12.5 ‘26450 27.9

THESE ARE THE TWO STRTE VECTORS  IN THE PIRST VECZUR.
COMPARISONS AR Mu TO FINAL PAIR OF RAYLEIGH
PARAMETERS SECOND COMPARISONS ARE MADE -TO
THEzPRECEDfNG PAIR OF ANNUAL ANNIVERSARY PARAMETERS .

224

56




Contract 2 .
" CH=53

c2
EACH COLUMN REPRESENTS VALUES COMPUTED AT AN ANNUAL
ANNIVERSARY OF CONTRACT START, EXCEPT FOR THE L
cowmv FOR wyrcy coypumz-zo N3 ARE DONE ON THE coupwz's:
SET.  2EROES DENOTE REJECTION 0.' THE NULL
azparaz-:szs IN THE KOLMOGOROV TESZ.

THESE ARE THE RAYLEIGH SHAPE PARAMETEXS DERIVED BY LEAST
SQUARgg Aﬂg TgRESOGROUP RE RESSION. RESPECTIVELY.

.0000 -.017H 00753 .0046

THESE ARE THE RAYLEICH SCALE PARAMETERS DERIVED BY LEAST
SQUARES AND IHREE G&OUP REGRESSION. RESPECTIVELY.

.0 8 u -28.5 88 5

IHESE ARE THE VALUES OF THE ROLMOGOROV TEST STATISTIC.
.975 0.563 0.43 0.3

THESE ARE THE COMPUTED ROLMOGORQYV STATISTICS FOR. BERST
SQUARES AND THREE GRQUP REGRESSION. RESPECTIVELY.
2.0000 2.3881 2.4122 .166
2.0000 2.4634 2.5086 .1829

THESE ' ARE_THE KOLMOGOROV INDICATOR VALUES, 1 DENOTING
ACCEPTANCE AND O _DENQOTING REJECTION, FOR LEAST SQUARES
AND TRREE GROUP REGRESSION, RESPECTfVELY. ,

0 0 0 1

" THESE ARE THE ACCEPTED RAYEEIGH SHAPE AND SCALE PARAMETERS,
RESPECaIVELYG FOR LE sr SQUARES REGRESSION.

'- . . ~0° .“ .

THESE ARE _THE ACCEPTED RAYLEIGH SHAPE AND SCALE PARRHETéRS.
RESPECTIVEqu FORoogo EE ggeg? REGRESSION.

. .0 8.

THESE ARE THE VALUES OF PSEUDOCORRELATION FOR LEAST
SQUggES ANDOggREEOGggUP gEgRESSION. RESPECIIVELX.
.0000 .0000 .0000 .9336

THESE ARE INDICATOR VALUES, 1 DENOTING LEAST SQUARRES
REGRESSION AND 2 DENOTING THREE GROUP REGRESSION, FOR
T8 g METHOD HAVING THE HIGHER PSEUDOCORRELAIION.

THESE ARE THE RAYLEICH SHAPE AND SCALZ PARAMETERS,
RESPECTIVEbyé HIT THE HIGHEST PSEUDOCORRELATION.

.o . .

?HESE ARE THE TWO STATE VECTORS. IN THE FIRST VECIOR,
COMPARISONS ARE MADE Io THE I NAL PAIR OF RAYLEIGH

PARAMETERS, AND IN. THE SEC COMPARISONS ARE MADE TO
» z'ys PRECEDING nm oF Amwu. ANMVE& .SARY PARAMETERS.

0 0 0 u
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Contract 3
F-18

c3

EACR COLUMN REPRESENTS VALUES compuren AT AN _ANNUAL

ANNIVERSARY OF CONTRACT START P T FOR THE LAST

coaunn FOR WHICH coms PUTATIONS . ARE ONE an rys COMPLETE
DATA SET.  ZEROES DENOTE REJECTION OF THE NULL

HYPOTHESIS IN THE ROLMOGOROV TEST..

THESE ARE THE RAYLEIGH SHAPE PARAMETERS DERIVED BY LEAST
SQUARES dND THREE CROUP REGRESSION, RESPECTIVELY.
.0516 ..0041 _.0020 .0057 .0053

.0584 ~[0012 ~.0001 .0039 .0051 .ooso

THESE ARE THE RAYLEIGH SCALE PARAMETERS DERIVED BY LEAST
sQ ARES AND THREE GROUP REGRESSION RESPECTI
123.4-_981,1_ 2283.3 97 {o08. 1os

00 .8
113.1 T3674,.0725898.8 1239 0 1019 0 1071.2

THESE ARE THE VALUES oF THE KOLMOGORDV TEST,STATISTIC.
.708 0.483 0.361 0.318 0.281 0.2u2

BESE ARE THE COMPUTED KOLMOGORQV STATISTICS FOR LEAST
SQUAREg AﬁgugﬂRE &8 OUP 26°RESSIg36 RESPECTIVELI.,

+J4455 1.0681 1. 0188 3923 .1461 .1%71
THESE ARE TRHE KOLMOGOROV INDIC TOR. VALUES, 1 DENOTING
ACCEPTANCE AND 0 DENQTING REJECTION, FOR tEKST SQUARES
AND 0 HREE GROUP REGRESSION, RESPECTfVELY.

1
10 0 0 1 1

THESE ARE THE ACCEPTED RAYLEICH SHAPE AND SCALE PARAMETERS,
RESP%C%IVELYd FOROLEAST gggARES REGR 00 N.

23.4 .0 .0 977.7 1008 u 1054, 8

THESE ARE THE CCEPIED RAYLEIGH SHAPE AND SCALE PARAHETERS.
RESPECTIVELY THREE ¢

ROUP RECRE sszon
L0594 oé .oooo .0000 ,0051 .00
113.1 .0 .0 .0 1018.0 1071.2

THESE ARE THE VALUES OF PSEUDOCORRELATION FOR LEAST

SQUARES AND THREE GROUP REGRESSION asspscrzvzzx.
.9601 .0000 .0000 .9776 .9867 . -
.3648 .0000 .0000 .0000 .9820 .ggug

THESE ARE zwvrcaran vazuas 1 DENOTING zzasr SQUARES
REGRES ND 2 DENOTING THREE CROUP REGRESSION, FOR
2 g osruaozasznc THE azcasa PszuuocoaszLarzan.

THESE ARE THE RAYLEIGH SHAPE AND SCALE PARAMETERS,
RESP?CTIVEggdoHIT THE Hggﬂ;ST PSEUDOCORRELATIO N.

.000

053
13.1 .0 .0 977.7 1008 Y 1071 2

THESE ARE THE TWQ .STATE VFCTORS. IN THE FIPS? VECTUR.
COMPARISONS ARE MADE TO THE F PAIR OF RA

PARAMETERS, AND IN THE SECOND COMPARISONS AHE MADE 70
THB RECEDfNG PAIR OF ANNUAL ANNIVERSARY_PIRAHE TERS.

30333 &
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Contract 4
F-18

N "EXC EPT FOR THE L
COLUMN FOR NHICH COMPUTATION$ ARE N THE COMPLETB
DATA SET. ROES DENOTE REJECTION OF THE NULL
HYPOTHESIS IN THE KOLMOGOROV IEST.

THESE ARE THE RAYLEICH SHAPE PARAMETERS DERIVED BY LEAST
SQUARES AND THREE GROUP" REGRESSION, RESPECTIVELY.

.0298 ,0237 .0105 .0078 .0077

..0321 .0153 ,0119 .009% .ooa7

THESE ARE THE RAYLEIGH SCALE PARAMETERS DERIVED BI LEAST
SQUAR S AND THREE GRQUP REGRESSION, RESPECTIVELI.

93. 110.7 194,7 237.2 230
86. 9 149.1 179.0  211.5 2ug9. 1

TEESE ARE TRE VALUES OF IHE KOLMOGOROV TEST STATISTIC.
.563' 0,43 0.349 0.318 0.2

THESE: ARE THE COMPUTED ROLMOGOROV STATISTICS FOR LEAST
SQUARES AND THREE GROUP REGRESSION, RESPECTIVELY.
6652 .3243 .2658 .2310 .1723
.5uu3 “3a8% 3383 3380 38%%

TRESE ARE THE KOLMOGOROV INDICATOR VALUES 1 DENOTING

’ACCEPTANCE AND .0 _DENOTING REJECTION, FOR LEAST SQUARES

ODITHREE GROUP REGRESSION. RESPECTIVEL
00111

THESE ARE THE ACCEPTED RAYLEIGH SHAPE AND SCALE PARAMETERS ,
RESPE’C%'IVEL%é FOR fOS 5874885 REGR ESSION

.0 110.7 19“ 7 237. 2 230 2

THESE ARE THE ACCEPTED RAYLEICH SHAPE AND SCALE PARAMETERS,
RESPECTIVEDgéOFO o{gg EE . GROUP REGRE SION

.0 .0 1730 211 S 2u9 1
THESE ARE THE VALUES OF PSEUDOCORRELATION FOR LEAsr
SQUARES AND THREE GROUP BEGRESSION RESPECTIVELY.
.00 9855 .9928 .9921 54
.oooo 10000 .99u4 .99u2 .97u2

THESE ARE INDICATOR VAEUES 1 DENOTING LEAST S UARE§

_-gEGRESSIO AND DENOTING PTHREE GROUP REGRESSION, FOR

METHOD HAVING THE HIGHER PSEUDOCORRELATIO .

THESE ARE THE RAYLEICH SHAPE AND SCALE PARAMETERS,

RESPECTIVEEYQ7HITH THE HIGHEST PSEUDOCOBRELATION.

.0000 ., .011° .009% .00
.0 110.7 ' 17S. 211.5 230. 2

- THESE ARE THE TWO STATE VECTORS. IN THE FIRST VECTOR.

COMPARISONS ARE MWDE TO THE FINAL PAIR QF

RAYLEIGC
_P RAMETERS , AND IN THE SECONDA COMPARISONS ARE MADE TO

r E pnsczotnc PAIR OF ANNUAL

NNIVERSARY PARAMETERS.
633 24u ' o
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Contract 5
FFG-7

EACH COLUMN REPRESENTS VALUES COMPUTED AT AN ANNUAB

ANNIVERSARY OF CONTRACT START EXCEPT FOR THE L
c FOR wercy compurArrowé ARE D ON THE compzarz
sb EROES DENOTE REJECTION OF TH NULL

HYPOTHESIS IN THE KOLMOGOROV TEST.

THESE ARE THE RAYLEIGCH SHAPE PARAMETERS DERIVED BY LEAST
SQUARgg 4ND TgREEOgROUP REG RE‘SSIONé RESPECTIVELI.

.0000 ~.0134 '.0021 .0001 .0013 .0017

THESE ARE THE RAYLEICH SCALE PARAMETERS DERIVED BY LEAST
SQUARES AND IHREE GROgP REG§§§SION 1RESPECI' VELY.

1 48.3
.O 6 1 “66.2 1111.9 128.1 99.5

THESE ARE THE VALUES OF THE KOLMOGOROV TEST STATISTIC.
0.842 0.519 0.409 0.349 0.309 0.2

THESE ARE THE COMPUTED xoznocoxov STATISTICS FOR LEAST
SQUARES AND THREE ROUP R Essro RESPECTIVEBI.
2.0000 2.1333 0051 8607 3

39
-2.0000 2.1463 1 3192 .9669 .5992 .3693

THESE ARE raz KOLMOGOROV runrcaron VALUES 1 DENOTING
ACCEPTANCE NOTING REJECTION Lsxs T SQUARES
ND raaaz caoup dscasssran. stpscrfvszz.

0 0 0 0 O 0

THESE ARE THE ACCEPTED RAYLEICH SHAPE AND SCALE PARAMETERS,
RESPECTIVELY, FOR LEAST SQUARES REGRESSION
6 .0000 .0000 -.0000 .OOWE"

. : .0 .0 . ug.

THESE ARE THE ACCEPTED RAYEEIGH SHAPE AND SCALE PZRAMETERS.
RESPECTIVELY FOR THREE GROUP REGRESSION

.0080 .0000 .0000 0000 .OOOO
.0 .0 .0 .0

THESE ARE THE VALU’S OF PSEUDOCQRRELATION FOR LEAST
SQUARES ANDoggREEOGROUP REORESSION6 RESPECTIVELI.

.0000 .0000 .0000 .0000 .0000 .00“0

THESE ARE INDICATOR VALUES 1 DENOTING LEAST SQUARES
RECRESSION AND_2 DENOTING }HREE GCROUP REGRESSION, FOR
THE METHOD HAVING THE HIGHER PSEUDOCORREBATION.

THESE ARE THE RA%LEIGH SHAPE AND SCALE P. RAMETERS.
: RESPECTIVELY HI ggE HI GHEST PSEUDOCOR ELAZION.

.0 .0 .0 .0 .0. “8 3

THESE ARE THE TWQ STATE VECTORS. IN THE FIRST VECTOR,
..COMPARISONS ARE MADE TO THE FINAL PAIR OF RAYLEIGH ‘

PARAMETERS D IN THE SECOND COMPA RISONS ARE MADE TO
THE P ECEDfNG PAIR OF ANNUAL ANNIVERSARY |PARAMETERS. .

0 0 0 0 O u
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Contract 6
FFG=7

EACH COLUMN REPRESENTS VALUES COMPUTED AT AN ANNUAL T
ANNIVERSARY OF CONTRACT START, EXCEPT FOR THE LAST B
COLUMN , FOR WAICH canpurarzoné 4RE"DONE ON THE COMPLETE ey

DATA SET. 2EROES DENOTE REJE. ECTION OF THE NULL .
HYPOTRESIS IN THE KOLMOGOROV TEST

THESE ARE THE RAYLEICH SHAPE PARAMETERS DERIVED BY LEAST , ;ii]
SQUgRES AND TgRE ogRgUP Eg§€$$£ggi RESPECTIVELY.

.0000 -.0392 -.0082 .0005 .0058

.
THESE ARE THE RAYLEIGH SCALE PARAMETERS DERIVED BY LEAST SRR
SQUARBS AND THRgE G&OUP REGRESSION. RESPECTI VELY. T

.o T1.1 ‘1».3 uos 6 77 u

' THESE ARE THE VALUES oF THE KOLMOGOROV TEST STATISTIC. v A
1.36 0.624 0,454 0.375 0.318 L

THESE ARE THE COMPUZ-D KOLMOGOROV STATISTICS FOR LEAST Tl

SQUARES AND THREE CROUP REGRESSION RESPECTIVELY. _ S

.000010.8403 2.0678 .6651 83 e
5:003928:8ua3 2:2583 3833 .1139 :

THESE ARE _THE KQLMOGORQY INDICATOR VALUES 1 pENQTING =
ACCEPTANCE 4 AND O DENOTING REJECTION, FOR LaAsr SQUARES - o
AND THREE GROUP xscassszon. RESPECTIVELY. B

0 O 0 0 1

. ' THESE ARE THE ACCEPTED RAYLEICH SHAPE AND SCALE paaansrzxs. . | T
Respscrrvzgxd FOR os SOUAR soazcazs ION, , .
. .o * .0 . » “.
THESE ARE THE Acczprev RAYLEICH SHAPE AND SCALE PARAMETERS,
stpscrrvszré FOR T (ZHR HREE' caovp Rzaga SION.
- 0 .

- L] L L] .“

THESE ARE THE VALUES OP PSEUDOCORRELATTON FOR LEAST
SQUARES AND THREEOgROUP RE GRESSIOgd RESPECTIVELY.

0
.0000 .0000 .0000 .0000 .9712

THESE ARE INDICATOR VALUES 1 DENQTING LEAST SQUARES
RECRES N AND_ 2 DENOTING THREE GROUP REGRESSION, FOR
0 0 METHOD HAVING THE HIGHER PSEUDOCORRELATION.

THESE ARE THE RAYLEIGH SHAPE AND SCALE PARAMETEES, , N
RESPECTIVELY, WITH THE HIGHEST PSEUDOCORRELATION.' _

THESE ARE THE TWOQ STATE VECTORS. IN THE FIRST VECTOR, , . R

COMPAR’SONS ARE MADE TO THE FINAL PAIR OF RAYLEIGH : RN
~ PARAMETE AND IN THE SECOND, COMPARISONS ARE MADE.TO O
- THE PgFCEDfNG PAIR OF ANNUAL ANNIVERSARY PARAMETERS.- '

oooouw — , o , ' :
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. THESE ARE THE TWQ STATE VECTORS. IN THE FIRST VEC”OR,‘

Contract 7
FFG=-7

ACH COLUMN REPRESENTS VALUES COMPUTED AT AN ANNUAL

7 E LAST
COLUMN, FOR NHICH COMBUTATIONS ARE DONE aN THE COMPLETE
DATA SET. 2EROES DENOTE REJECTION OF THE NULL
HYPOTHESIS IN THE KOLMOGOROV TEST.

THESE ARE THE RAYLEIGH SHAPE PARAMETERS DERIVED BY LEAST
SQUARES AND THREE GRQUP REGRESSION, RESPECTIVELY.

.1236 .0242 .0132 .0054 .0086

.0u43 .0300 .0130 .00843 .0070

THESE ARE THE RAYLEIGH SCALE PARAMETERS DERIVED BY LEAST
SQUARES AND THREE GROUP REGRESSION, g;SPECTIVELI.

4.1 - 20 26. Ly,

16 7 19. 2 24,6 45.8 . 35.6

THESE ARE THE VALUES OF THE KOLMOGOROV TEST STZTISTIC.
0.708 0.519 G.409 0,349 0.301

THESE ARE THE COMPUTED KOLMOGOROV STATISTICS FOR LEAST
SQUARES AND THREE GROUP REGRESSION RESPECTIVELY.
.3105  .2207 .1522 .2553 .1830
.50u7  .1513 .1558 ,2919 .1111

- THESE ARE THE ROLMOGCOROV INDICATOR VALUES 1 DENOTING
ACCEPTANCE AND 0 DENOTING REJECIION tEAST SQUARES
» 1 1THREE GROUP REGRESSION, RESPECTfVELY. .
11111

THESE ARE THE ACCEPTED RAYLEIGH SHAPE AND SCALE PARAMETERS,
stpzcrzvsgg zrosogsAsr sagaazs REGRES ION
133 -953 1’25.7 'uu 8 37.u

THESE ARE THE ACCEPTED RAYLEICH SHAPE AND SCALE PARAMETERS.
RESPECTIVELY 03 THREE caoup REGRESSI
Lous1i” L0380 . .0130 .
%623 3393 2u.s us 8 35.5

THESE ARE THE VALUES OF PSEUDOCORRELATION FOR LEAST
SQUARES AND THREE GROUP REGRESSION, RESPECTIVELY.
605 .9730 .9763 .9765 .9823
.9895 .8839 .9530 .96%2 .9538

THESE ARE INDICATOR VALUF@ 1 DENOTING LEAST S UARES .
REGRESSION AND 2 DENQOTIVN : YHREE CROUP REGRESSION, FOR
THE £ METHOD HAVING THE H;GHER PSEUDOCORRELATION.

THESE ARE THE RAYB.IVH SHAPE AND SCALE PARAMETERS.
RESPE CTIVELY WITH THE HIGHEST PSEUDOCURRELATION.
T ouny 300  .0132 .0054 ,0086

16.7 19 2 "28.7 ‘uwuls 37.u '

.COMPARISONS ARE MADE T0 THE F PAIR O YLEIGH
PAR AND IN THE SECO ND COMPAPI ONS ARS MADE -TO
THE RECEDfNG PAIR OF ANNUAL ANNIVERSARY PARAMETFRS.

2 2 2 z u
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Contract 8
Harpoon

cs8
EACH COLUMN REPRESENTS IALUES COMPUTED AT AN ANNUAL
ANNIVERSARY OF CONTRACY START, EX -PT FOR THE LAST

. COLUMN, FOR WHICH COMPUTATIONS ARE DONE ON THE COMPLETE
DATA SET. 2EROES DENOTE REJECTION OF THE NULL
HYPOTHESIS IN THE KOLMOGOROV IEST.

THESE ARE THE RAYLEIGH SHAPE PARAMETERS DERIVED BY LE”ST
SQUARES AND £gREE GROUP REGRESSION RESPECTIVELY.

.03
.0“87 .0048 .0122

THESE ARE TRE RAYLEIGH SCALE PARAMETERS DERIVED BY LEAST
SQUARESSANngﬂREE GROUP REGRESSION. RESPECTIVELI.

“15.6 “192.2 88.1

2H§§EOA§E1T53 gALUES OF THE KOLMOGOROV TEST STATISTIC.

THESE ABE THE COMPUTED: ROLMOGORQV STATISTICS FOR LEAST
SQdARES 1THREE GROQUP REGRESSION, RESPECTIVELY.

2930
2 0893 1. 2885 .3307
THESE ARE THE KOLMOGOROV INDICATOR VALUES, 1 DENQTING

ACCEPTANCE AND 0 DENOTING REJECTION, FOR LEAST SQUARES
ND IHREE GROUP REGRESSIGN, RESPECTfVELY.

o o 3
TRESE ARE THE ACCEPTED RAYLEICH SHAPE AND SCALE PARAMETERS,
RESP,E‘IVEL 00 xogaAsr SQUARES REGRESSION.

.0 0 83w

- THESE ARE THE ACCEP*ED RAYLEIGH SHAPE _AND SCALE PARAMETERS.

RESPECTIVELY FOR HREE CROUP REGRESSION.
.ooog .ood oo

TPZSE _ARE THE VALUES OF PSEUDOCORRELATION FOR LEAST
Si UORES ANDOTHREE GRQUP REGRESSION, RESPECTIVELZX.

9683
.0000 .0000 ,0000

THESE ARE INDICATOR VALUES, 1 DENQOTING LEAST SQUARES
REGRESSION. AND 2 DENOTING THREE GROUP REGRESSION, FOR
THO METHOD HAVING THE HIGHER PSEUDOCORRELATION.

THESE ARE THE RAYLEICH SHAPE AND SCALE PARAMETERS,
. RESPECTIVEOYGOHITH THE HIGHEST PSEUDOCORRELATION.

.01u8

.0 W0 83.4

THESE ARE THE TWQ STATE VECTORS. IN _THE FIRST VECTOR.
COMPARISONS ARE MADE ro TH FINAL PAIR OF EIGH :
PARAMET, AND IN -THE SECOND, COMPARIS ARE MADE TO
THE pRECEDfNG PAIR oF ANNUAL ANNIVERSABY PARAMETERS.

0 0 4
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Contract 9 .
Lamps Mk IIX

EACH COLUMN REPRESENTS VALUES ZUMPUTED AT AN ANNUAL

E LAST
COLUMN FOR HHICH COMPUTATIONS ARE DONE_ON THE COMPLETE:
DATA SET. ZERQES DENOTE REJECTION OF THE NULL

HYPOTHESIS IN THE KOLMOGOROV TEST.

THESE ARE THE RAYLEICH SHAPE PARAMETERS DERIVED BY LEAST
SQUARES AND THREE GROUP REGRESSION RESPECTIVELY.
.03u4  ,0282 .0138 .0098 .0077 .
.0371 .0241 .0140 .0107 .0082 :

THESE ARE THE RAYLEIGH SCALE PARAMETERS DERIVED BY LEAST
SQUARESGAND THREE caogpgas 1uSS{0N 1RESPECT VELY.
62.0 87 1 118'1 148.1 173.5.

THESE ARE fHE VALUES OF THE KOLMOGOROV TEST STATISTIC.
.708 0,483 0.391 0.338 0.28

THESE ARE TBE COMPUTED KOLMOGOROV STATISTICS FOR LEAST
SQUARES AND THREE GROUP REGRESSION, RESPECTIVELY.
.6483  ,2u85 ,1563 .0931 .1688
.6266 .2491 .1513 .0743 ' .1303

THESE ARE THE KOLMOGOROV INDICATOR VALUES 1 DENOTING

ACCEPTANCE AND 0. G REJECTION Lzasr SQUARES
AN DITEREE GROUP Raoassszou. esspscrfvzzx.
11111

THESE ARE THE ACCEPTED RAYLEIGH SHAPE AND scazz PARAMETERS ,
RESPECTI ELY. FOR LEAST SQUARES REGRESSION

L0344 0242 .01338 .0098 R 07

65.6 879 123.9 1u5.1 163. ) .
THESE ARE THE ACCEPTED RAYLEICH SHAPE AND SCALE PARAMETERS,
RESPECTIVELY FOR THREE GROUP REGRESSION.

371 .021 .01u4Q .0107 .0082
sz.o 87.1 118.1 1iud8.1 173.5

THESE ARE THE VALUES OF PSEUDOCORRELATION FOR LEAST

SQUARES ANDGTHREEQGROUP REGHESSIONé RESPECTIVELX.
8783 .9613 .9721 '.9874 .3773

THESE ARE INDICATOR VALUES 1 DENOTING LEAST SQUARES
REGRESSION AND 2 DENOTING FHREE GROUP REGRESSION, FOR

' THE METHOD HAVING THE HIGHER PSEUDOCORRELATION.

THESE 'ARE THE RAYLEIGH SHAPE AND SCALE PARAMETERS,
RESPECTIVELY, WITH THE HIGHEST PSEUDOCORRELATION.
.0371 .0242 .0138 .0107 .0077
62.0 87.9 123.9 148.1 163 u

THESE ARE THE TWQ STATE VECTORS. IN THE FIRST VECTOH.
COMPARISONS ARE MADE TO THE FINAL PAIR QF RAYLEIGH

BARAMETERS, AND IN THE SECOND COMPAR SONS ARE MADE Tu
r E RECED}NG PAIR OF ANNUAL AN IVERSARY PARAMzrras.

2 2 2 2 u
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: .ggMiARISONS ARE MAD TO THE FINAL PAIR OF RAYLEIGH

Contract 1) .
Lamps Hk III

EACH COLUMN REPRESENTS VALUES COMPUTED AT AN ANNUAB

. ANNIVERSARY OF CONTRACT START, EXCEPT FOR HE LAST

. ca FOR WHICH COMPUTATIONS ARE DONE N THE caupczra
DAT b ZEROES DENOTE REJECTION OF THE NULL

. ayparyzszs IN ras KOLMOCOROV TEST.

THESE ARE THE RAYLEIGCH SHAPE PARAMETERS DERIVED BY LEAST
SQUARES ANDITHREEOGRQUP REgRESSION. RESPECTIVELY.

.1175 .0100 .0108 .0108

THESE ARE THE RAYLEIGH SCALE PARAMETERS DERIVED BY LEAST
SQUARESQAND THREE GROUP REGR;SSION. RESPECTIVELY.

69.1
22.0 66 3 65.9 65.3

THESE ARE IEE VALUES QF THE KOLMOGOROV TEST STATISTIC.
0.624 0,454 0.375 0.309

TRESE ARE TRE COMPUTED KQLMOGOROV STATISTICS FOR LEAST
: SQUARES AND THREE GRQUP RE GRESSION. RESPECTIVELY.

. 2809 .1519 .1394

.1753 .527u .2101 .1215

"TRESE ARE THE KOLMOGOROV INDICATOR VALUES, 1 DENOTING
ACCEPTANCE AND 0 DENOTING REJECTION, FOR LEAST SQUARES
ND THREE GROUP REGRESS;ON. RESPECTIVELY.

1511 ,
' TRESE ARE THE ACCEPTED  PAYLEICH SHAPE AND SCALE PARAMETERS.
RESPECTIVEzfégFORogag SQUARES REGRESSION.
e}

1
19.9 52.7 '69.1 72.8

rﬂssz ARE THE ACCEPTED RAYLEIGH SHAPE AND SCALE meAMarERs.
EESPEC;IVELY FOR THREE GROUP REGRESSION.
.0080 o%og .0108

.o ] - .

THESE ARE THE VALUES OF PSEUDOCORRELATION FOR LEAST
saaaxes ANDBTHREEggggUP Rggaassrom, RESPECTIVELY.
.9623 .0000 - .9u74 29537 '

' THESE ARE qurcaraa VALUES DENOTINC. LEAST SQUARES
- RECRESSION AN DENOTING fHR GCROUP REGRESSION, FOR
ryg METHOD HAVING THE HICHER PSEUDOCORRELATION.

THESE ARE THE RAYLEICH SHAPE AND SCALE PARAMETERS,
RESPECTIVELfégﬂIrﬂiTHE HgGHEST PSEUDOCORRELATION.

22.0 '52.7 69.1 ‘7208 . .
THESE ARE THE TWQ STATE VECTO s IN THE FIRST VECTOR,

s N THE SECDND COMPAR SONS ARE MADE T0
282P§E€E ING PAIR OF ANNUAL ANNIVERSARY PARAMETERS.

222w




Contract 11 . . ’ ..
Lazps Mk III LIRS

c11 : - -3
EACH COLUMN REPRESENTS VALUES COMPUTED A AN ANNUAL <o -
ANNIVERSARY OF CONTRACT START EXCEPT F THE LAST o -
COL UMN, FOR WHICH COMPUTATIONé ARE E ON THE COMPLETE Rt
SET,  ZEROES DENOTE REJECTION OF THE NULL :
HYPOTHESIS IN THE KOLMOGOROV IEST.

THESE ARE THE RAYLEICH SHAPE PARAMETERS DERIVED 8Y LEAST
SQUARES ANgQTHREEQG§OUP gEGRESSION. RESPECTIVELI.

2 11
.1687 .0287° .0219 .0121

" PHESE ARE THE RAYLEIGH SCALE PARAMETERS DERIVED BY Lzasr . -
SQUARESaAND ggREE cRggp REGRESSION " RESPECTIVELY. e
6.2 20.4 1729 18 8 . RS

THESE ARE TBE VALUES OF THE KOLMOGOROV TEST STATISTIC. i .
0.708 0.483 0.391 0.3 e

THESE ARE THE COMPUTED KOLMOGOROV STATISTICS FOR LEAST.
SQU%R?S AND THREE GROUP REGRESSION, RESPECTIVELY.

458 “.2337 .1102 = .158u .
L2304 52075 .1158 .181u o
' THESE ARE THE xoznoco&ov INDICATOR VALUES 1 DENOTING .
ACCEPTANCE AND O DENOTING REJECTION R LEAST SQUARES =
Agulrdass GROUP REGR&SSION stpacrtvszr. . - ..
1111 : : -

THESE ARE THE ACUEPTED RAYLEIGH SHAPE AND SCALE PARAMEIERS,
SP”CTIV ELY, FOR LEAS SQUAR ES BEGRESSION.
1614° .0249 ,0215 .01l
6.3 20.1 20.6 22.7

THESE ARE THE ACCEPTED RAYLEIGH SHAPE AND SCALE PAR&METERS. PRERE
RESPECTIVELY, FOR THREE ROUP REGRESSION. N
-1687 .0287 .0213 .0121
. 20.4 17.9 18.8

THESE ARE THE VALUES OF PSEUDQOCORRELATION FOR _LEAST ERRS

SQUARES AND THREE GROUP REGRESSION RESPECTIVELY. - _
.9564 + ,98u6 °'.9832 ,9689 -l
.3612 .9720 .9751 .8867 KPR

THESE ARE INDICATOR VALUES,. 1 DENOTING LEAST SOUARES RS
RECRESSION AND 3 DENOTING FHREE CAGUD. RECRESSION. FOR Ny
THE NETHOD HAVING THE HICHER BEEUDOCORRELATION. - S

THESE ARE THE RAYLEICH SHAPE AND SCALE PARAMETERS, . T
REspscrrvazzu wrzozrgs Hggassr PSEUDOCORRELATION.”, g
6.2 . 20.1 ’2o & ’22.7 o o .

'T?ESE ARE THE TWO STATE VECTORS. IN THE FIRST VECTOR,

COMPARTSONS™ ARE MADE 10 THE FINAL PAIR OF RAYLEICH . O
S ereass 4hE TN Pl sEeoND COMPAR SONS ARE MADE TQ : oy
THE, PK PRECEDING 2a% OF ANNUAL ANNIVERSARY PARAMETERS.

2 2 i o g : T
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Contract 12
PHM

c12
EACR COLUMN REPRESENTS VAEUE¢ COMPUTED AT AN ANNUAL

ANNIVE:SARY OF CONTRACT STAR EXCEP; FOR THE LAST
COLUMN, FOR WHICH COPPJ'ATIONé E DONE ON THE COMPLETE
TA sir.  2ERQES DENOTE REJECTION OF THE NULL

DA
HYPOTHESIS IN THE KOLMCGOROV TEST.

THESE ARE THE RAYLEIGCH SPAPE PARAMETERS DERIVED BY LEAST
SQUARES &NDOTHREEOggOUP REGRESSION RESPECTIVELYX.

.053& -.00“1 ~.0032 .0055

THESE ARE THE RAYLEIGB SCALE PARAMETERS DERIVED BY LEAST
. SQUARESSAND gHRgE Gggg? REGRESSION. RESPECTIVELY.

10.5 “98,2 T118.5 102 3

THESB ARE THE VALUES OF THE KOLMOGOROV TEST SIATISTIC.
,0.708 0.483 0.391 0.3

THESE ARE THE COMPUTED KOLMOCORQV STATISTICS POR LEAST
SQUARES AHD THREE GROUP REGRESSION. RESPECTIVELY.
.6021 - 3550 .9350 .1157

- 'THESE ARE THE KOLPOGOROV INDICATOR VALUES, 1 DENOTINC
ACCEPTANCE AND O DENQTING REJECTION, FOR LEAST SQUARES
AfDOIHREE GROUP RcGRLSoION. RESPECTTVELI. .

1001

'THESE ARE IHZ ACCEPTED RA!LEIGH SHAPE AND SCALE PARAMETERS,
855?5721"85 OOFORCOOG ST S 39 UAPZS RE CRESSIO .

.

11.5 .0 .0 97.5

THESE AREF THE ACCEPTED RAYLEIGH SHAPE AND SCALE PARAMETERS.
RESPECTIIE&géoFOROOGOEE CRggP RECRESSION.

10.5 .0 .0 02.3.

THESE ARE raz VALUES OF PSEUDOCORREZATION FOR LEASI
SHUARES OTHREEOGRgUP REGPESSION. RESPECTIVELY..

.00CQ
.9000 .0000 .0000 .9675

~ THESE ARE INDICATOR VALUES 1 DENOTING LEAST SQUARES
'REGRESJIO 2 DENOTING PHREE GROUP REGRESSION, FOR
g £ nsryoo HA?ING IHE HIGHER PSEUDOCORRELATION.

'rﬂrse ARE THE Ruwrcﬂ SHAPE AND SCALE PARAMETERS,
RESPECTIVELY, WITH THE HICHSST PSEUDOCORRELATION.,
gga; .0080 ~,0000 .CCS5

‘ THESE ARE THE TWO STATE VECTORS IN _THE FIPST VECTOR.
SS— _ OMPA}ISONS ARE NADE TO THE FINAL PAIR OF RAYLEICH

ARAMETER g N THE SECOND, COMPARISONS ARE MADE TO
THE PRECE INC PRIR OF ANNURL ANNI/ERSARY PARAMETERS.
383 -
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Contract 13
TACTAS

c13

EACH COLUMN REPRESENTS VALUES COMPUTED AT AN ANNUAL
ANNIVFRSARY OF CONTRACT START, EXCEPT FOR THE LAST
COLUHN FOR _WHICH COMPUTATIONS ARE DONE ON THE COMPLETE
DATA SET. EROES DENOTE REJ:ZCTION GF THE NULL
HYPOTBESIS IN THE ROLMOGOROV TEST.

THESE ARE THE RAYLZICH SHAPE PARAMETERS DERIVED BY LEAST
SQUARES AND THREE 5ROUP REGCRESSION, RESPECTIVELX.

.0539 .0366 .0180

.0513 .0376 .0181

THESE ARE THE RAYLEICH SCALE PARAMETERS DERIVED BY LEAST
SQUARESQAND TgREE GROgP REGRESSION RESPECTIVELX.

19.1
12.3 15.6 18.3

Tﬂggg éksagﬂt VALUES OF THE KOEHOGOROV TEST SIKIISTIC.

THESE ARE THE COMPUTED RKOLMOGORQV STATISTICS FOR LEAST
SQUgRFS AND ggREE GROUP REGRESSION. RESPECTIVELY.

.

‘316
.5218 ,1u11 .1655

THESE ARE THE xozrocoaov INDICATOR VALUES, 1 DENQTING
ACCEETANCE AND 0 DENOTING REJECTION, FOR LEAST SQUARSS
raaas GROUP REGRESSION, RESPECT}VELX.

1 1

11 1
TRESE ARE THE ACCEPTED RAYLEIGH SHAPZ AND SCALE PARARETERS.
RESP’C'IVEIgé FOR LEan SQUARES REGRESSION.

11.9 15.4 19.1

THESS ARE THE ACCEPTED RAYLEICH SHAPE AND SCALE PARAMETERS,
RESPECTIVELY FOR THREE GROUP REGRESSION. °

L0513 .03%s .0181

12,3 "15.6 3%6°3

THESE ARE THE 7ALUES OF PSEUDOCORRELATION FOR LEAST
squaasg Anosfgnzsggaoup RECRESSION, assescrzaszz.
.8861 13951 :3308

THESE ARE INDICATOR VALUES 1 DENOTING LERST SQUARES

RECRESSION AND 2 DENOTINC PHREE GROUP REGRESS:ON, EOR
raa qsraan HAVINC THE arcasa PSEUDOCORRE&AIIO .

THESE ARE THE RAYLEIGH SHAPE AND SCALE PARAMETERS,
RESgECIIIELI’ HITH THE HIGdEST PSEUDOCORRELAIION.
11.9 15.6 9.1

THESE ARE THE TWO STAT' YECTORS . IN THE FIRST VECTOR,
COMPARISONS <RE MALE TO THE FINAL PRIR

GH
‘PARAMETERS , AND IN TH SECOND COPPnRISO S APE MiDE T0
'TZE PRECEDING PAIR OF ANNUAL ANNIVEPSARI PARAMETERS .

R S ¥ . , -
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Contract 14
Tomahawk

c1iu
EACH COLUMN REPRESENTS VALUES COMPUTED AT AN ANNUAL

RT, EXCEPT FOR THE LAST
COLUMN FOR WHICH COMPUTATIONE ARE DONE ON THE COMPLETE
DATA SET. 2EROES DENOTE REJECTION OF THE NULL
HYPOTHESIS IN THE KOLMOGOROV IEST.

THESE ARE THE RAYLEIGH SHAPE PARAMETERS DERIVED BY LEAST
SQUARES AND THREE GROUP REGRESSION RESPECTIVELY.

.0000 .0122 .0126 .0080 .0064

.0000 .0131 .0138 .0100 .0066

THESE ARE THE RAYLEIGH SCALE PARAMETERS DERIVED BY LEAST
SQUARES AND THREE GROUP REGRESSION, RESPECT IVELY.

.0 6.5 137.6. 153.5 179.

.0 iuu 1 133.3 158.8 184, 1

THESE ARE THE VALUES OF ZHE ROLMOGOROV TEST STATISTTC.
.975 0.563 0.43 0.361 0.2

THESE ARE THE COMPUTED ROLMOGOROV STATISTICS FOR LEAST
SQUARES AND THREE CROUP REGR ESSION RESPECTIVELY.
5226 .2016 .1239 38 .
- $:9300 2232 .1734 (0333 11338

THESE ARE TRHE KOLMOGOPOV INDICATOR VALUES, 1 DENOTING '

: ACCEPT NCE' AND DENQ G REJECTION, FOR LEAST SQUARES

O 1TdREblcROUP REGRLSSION RESPECTfVELY.
611112

THESE ARE THE ACCEPTED RAYLEIGH SHAPE AND SCALE PARAMETERS,
RESPEC*IVELI FOR LEAST SQUARES ascxssszo
.00 .o1i2 .0126 .0090 .00 .
.o iu6.5 137.6 158.5 179 1

THESE ARE THE ACCEPTED RAYLEIGH SHAPE AND SCALE PARAMETERS.
SPECTIVE5Y51FOR°138EE GROUP REGgGSSION

w0 1uu,1 133.3 158 3 18u4.1

THESE ARE THE VALUES OF PSEUDOCURREL:TTON FOR LEAST
SQUARES AND THREE GROUP 92 GRES SIONé u¥SPECTIVELY.

6
.0000 .886“ .9303 .9537 .9529

THESE ARE INDICATOR VALUES 1 DENOTING LEAST SQUARES
PEGRESSION AND 2 DENOTING YHREE GCROUP REGRESSION, FOR

'THE gETHOD HAVING THE HIGHER PSEUDOCORRELAIION.

PTHESE ARE THE RAYLEICH SHAPE AND SCALE PARAMETERS,
RESPECTIVELY WITH THE HICHEST Pssuuacaaxszarzon. '
.00 .013 0138 .0100 .0066
.o ival1 13303 iss.8 isu.1

THESE ARE THRE TWO STATE VECTORS IN THE FIEST VEgTOR.

.COMPARISONS ARE Hu E TO THE F PAIR OF RAYLEI
PARAMETERS , AND IN THE SECOND COMPAR S S ARE MADE T0

TH EzPRECEDfNG PAIR OF ANNOAL ANNIVERSARY PARAMETERS.
02224
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Contract 15
Ionahawk

c1

zacn COLUMN REPRESENTS VALUES COMPUTED AT AN Anwunz
ANNIVERSARY OF CONTRACT START, EXCEPT FOR THE

0L R WH & ARE DONE an rys canpzarx
DATY S 2ZEROES DENOTE REJECTION OF THE N
proraaszs IN THE KOLMOGOROV TEST.

THESE ARE THE RAYLEIGH SHAPE PARAMETERS DERIVED BY LEAST
SQUARES AND THREE GROUP REGRESSION, RESPECTIV

.0000 «0000 ,0000 _.0028 _ 001§ ".0027 ~.002% .0020

.0000 .0000 .0000 ~.0086 .0006 .0027 .0030 .00189

THESE ARE TRE RAYLEIGH SCALE PARAMETERS DERIVED BY LEAST
SQUARES AND THREE GROUP REG&ESSION. RESPECTIVELY.

.6 58,3 50,1 51.5 = 53.1
, .o .o .o 1.3 84,2 u3.3 53,6 52.8

THESE ARE THE VALUES OF THE KOLHOGOROV TEST SIARISTTC.
1.36 1.36 1.36 0.624 0,454 0,375 0.327 0.2

THESE ARE THE COMPUTED KOLMOGOROV STATISTICS FOR LEAST
SQUARES AND THREE GRQUP REGRESSIQN, RESPECTIVELX.
2.0000 2.0000 2.0000 2.0312 .4777 ~.2959  ,2798 .2u38
2.0000 2.0000 2.0000 8.9176 1.2730 .2970 .3476 .2u22

THESE ARE THE KOLVOGOROV INDICATOR VALUES 1 DENOTING
ACCEPTANCE AND O _DENOTING REJECTION LBAST SQUARES
NDOTgRgEOCROUP RECRESSION, RESPECT}V ELY.

00000101
THESE ARE TRE ACCE”TED RAYLEIGCH SHAPE AND SCALE PARAMETERS,

RESPECTIVELY, FOR LEAST SQUARES REGR SSION
.0000 .0000 .0000 .0000 .00 .0027 .002% .0020
.0 .0 .0 .0 .0 50.1 . 51.8 53.

THESE ARE THE A CEPTED RAYLEIGH SHAPE AND SCALE PARRMETERS,
RESPECTIVE Y& FOR THREE GROUP REGRESSION
" .0 . 3. .00 03 .0000 .0000 .0027 .000C .0019
.0 .0 .0 .0 ug.3 .0 52.3

THESE ARE THE VALUES OF PSEUDOCORRELATION FOR LEAST
SQUARES AND THREEOGROUP OooRESS%ONé RESPE Tl ELY.

27 989 .9776
.0000 .0000 .0000 .0000 .0000 .9972 .0000 .89718

THESE APE INDICAT%R VALgESt 1 DENOTING LEAST SQUARES

REGRESSION A rI HREE GROQUP REGRESSIUN, FOR
gﬂo OET8002HAVING THE HIGHER PSEUDOCORRELATION.

THESE ARE THE RAYLEICH SHAPE AND SCALE PARAMETERS,
stpscrrvszx wrry raz HIGHEST Pssuvocankzzarron.
.00 0do 00 27 .0028 .0020
.o .0 .o .o .0‘ us 3 ‘51,5 's3.1

THESE ARE THE TWO STATE VECTORS. IN THE FIRST VECTDR.
COMPARISONS ARE MADE T0 THE FINAL PRAIR OF RAYLEIGH

G
PARAMETERS, AND IN THE sscowv conpnnrsay ARE MADE TO
rHE Pnzcsotnc PAIR OF ANNUAL ANNIVERSARY PARAMETERS.

O 0 0 0 0 2 2 M
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Contract 16 .
Toaahawk

16 . . [
EACH COLUMN REPRESENTS VALUES COMPUTED AT AN ANNUAB .

T E LAST
ga%UMgETFOR WHICH COMPUTATIONS ARE DONE ON THE COMPLETE

ZERQES DENOTE REJECTION OF THE NULL ' .
HYPOTHESIS IN THE KOLMOGORQV IEST.

THESE ARE THE RAYLEIGCH SHAPE PARAMETERS DERIVED BY LEAST
SQUARES ANDSTHREEOGROUP REGRESSION, RESPECTIVELY. :

.1559 -03u1 .028u4

THESE ARE THE RAYLEICH SCALE PARAMETERS DERIVED BY LEWST
SQUARESQAND THREE GROUP REGRESSION, RESPECTIVELI..

30.0.
14,4 26 3 27.8

THE;E 4355538 VALUES OF THE ROLMOGORQV TEST STATISTIC.

THESE ARE THE COHPUTED ROLMOGOROV STATISTICS FOR LEASI

QUgﬁEg ANDS;HREEzgROUP REGRESSION, RESPECTIVELY.

.1237 (1519 [207u

THESE ARE THE KOLMOGORQV INDICATOR VALUES, 1 DENOTING
ACCEPTANCE AND 0 DENOTING REJECTION, FOR LEAST SQUARES
1D THRE& GROUP REGRESSION, RESPECTfVELI.

11 1

THESE ARE THE ACCEPTED RAYLEICH SHAPE AND SCALE PARAHETERS.
RESPECBIVEbgigF Ro LEAST SQUARES REGRESSION.

12.9 27.1 3o.o ' ' - o

THESE ARE THE ACCEPTED RAYLEICH SHAPE AND SCALE PARAHF?ERS.
RESPECTIVELY FOR THREE GROUP REGRESSION.
559 ,03%1 .028u
1“ 4 26.3 27.8

THESE ARE THE VALUES OF PSEUDOCORRELATION FOR LEAST
SQUARES AND THREEQGROUP REGRESSION, RESPECTIVELY.

.g»ze .9u7a 384% .

THESZ ARE INDICATOR VALUES EENOTTNG LEAST SQUARES
REGRESSION AND 2 DENOTING fHRE ROUP REGRESSION, FOR
T E METHOD HAVING THE HIGHER PSEUDOCORRELATION.

THESE ARE THE RAYLEICH SHAPE AND SCALE PARAMETERS.
BESPEETIVELIég TH3THE HIGHEST PSEUDOCORRELATION.

1.4 27,1 "30.0

THESE ARE THE TWO STATE VECTORS.' IN THE FIRST VECTOR.
.COMPARISONS ARE MADE TO THE FINAL PAIR OF RAY

LEIG

PARAMETERS | AND IN'THE SECOND, COMPARISONS ARE MADE 70

raszpaacz Iﬂc PAIR OF ANNUAL ANNIVERSARY PARAMETERS.
224
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Contract 17 .
Tomahawk

EA H COLUMN REPRESENTS VALUES COMPUTED AT AN ANNUHB
ANNIVERSARY OF CONTRACT START, EXCEPT FOR THE

COL UMN, FOR WHICH COMPUTATIONb ARE DONE ON THE COMPZETE
DATA SET. ZERQES DENOTE REJECTION OF THE NULL
HYPOTHESIS IN THE KOLMOGOROV TEST.

THESE ARE THE RAYLEIGH SHAPE PARAMETERS DERIVED BY LEAST
SQUARES ANDaTHREEOGROUP REGRESSION RESPECTIVELZY.

278
.1773 .0380 .0308

THESE ARE THE RAYLEIGH SCALE PARAMETERS DERIVED BY LEZAST
SQUARES7AND THREE GROUP REGRESSION RESPECTIVELY.

28.1 RB 1 ’39.9

THESE ARE THE VALUES OF THE KOLMOGOROV TEST Sﬂ&TISZIC.
0.708 0,483 0.3

THESE ARE THE COMPUTED ROLMOGORQV STATISTICS FOR LEAST
. 84 Agfg AﬂgzggREE GgOUP REGRESSION, RESPECTIVELY.

1
L1048 .1132 .2301
THESE ARE THE KOLMOGOROV INDICATOR VALUESb 1 DENOTING

ACCEPTANCE A DENOTING REJECIION EAST SQUARES
N01THREE GROUP REGRESSION, RESPECTfVELY. :
111

THESE ARE THE ACCEPTED RAYLEIGH SHAPE AND SCALE PARAMETERS,
RESPEC”IVEOYéIFO 2EAST SQUARES REGRESSION.

27.7 46.7 uy 4

THESE ARE THE ACCEPTED RAYLEIGH SHAPE AND SCALE PARAMETERS,
RESPECTIVELYéoFOR 0338 REE GROUP REGRESSION.

28.1 48.1 . .39.9

THESE ARE THE VALUES OF PSEUDOCORRELATION FOR LEAST
SQUARES Angsgflmss7c1:§aup REGCRESSION, RESPECTIVELY.
.8128 .8102 25305

THESE ARE INDICATOR VALUES DENOTING LEAST SQUARES
REGCRESSION AND 2 DENOTI fHRE GROUP REGRESSI » FCR
gﬂg METHOD HAVING THE BIGHER PSEUDOCORRELATION.,

THESE ARE THE RAYLEIGH SHAPE AND SCALE PARAMETERS,
RESPECTIVELYéoﬂlrﬂzrﬁE HICHEST PSEUDOCORRELATION, .

«1773 . .0

28.1 48.1 B4, 4

THESE ARE THE TWO STATE VECTORS. IN THE FIRST VECIOR.

. COMPARISONS ARE MADE TO THE FINAL PAIR OF RAYLEICH
PARAMETERS, AND IN THE SECOND, COMPARISONS ARE MADE TQ
g52P§ECEthG PAIR OF ANNUAL ANNIVERSARY PARAMETERS.

224
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Contract 18
Tomahawk

c18 ' )
BACH COLUMN REPRESENTS VALUES COMPUTED AT AN ANNUAL

: LAST
VHICH COMPUTATIONS ARE DONE ON. THE COMPLETE
SRT ROES DENQTE REJECTION QF IHE NULL
EYPOTHESIS IN THE KOQLMOGOROV TEST.

HESE ARE THE RAYLEIGH SHAPE PARAMETERS DERIVED BY LEAST
Sa0aRES &¥D THREE GROUP RECRESSION, RESPECTIVELY.
_ 000 _.0296 .0005 .0078

.0000 ~.0307 .0000 .0080

THESE ARE THE RAYLEIGH SCALE PARAMETERS DERIVED BY BEZST
SQUARES AND THREE GRggPiREGRESSION.»RESPECTIVELY.

wle6
.0 1.5 18032.8 ° 50.9

THBSE ARE THE VALUES OF THE KOLMOGOROV TEST STATISTIC.
.36 0.708 0.483 0.361

THESE ARE THE COMPUTED ROLMOGQRQV STATISTICS FOR LEAST
S UARES AN02THREEQGRg up REGRESSION. RESPECTIVELY.,

2. 0000 6.2183 .3986 .1530

THESE ARE THE KOLMOGOROV INDICATOR VALUBS 1 DENOTING

ACCEPTANCE AND 0 DENO G REJECTION LEAST SQUARES
gD THREE GROUP REGRESSION. RESPECTfVELY.
oo 0 1

THESE ARE THE ACCEPTED RAYLEICH SRAPE AND SCALE PARAMETERS,
RESSgg{IVEggOOFOROgOéST gQUARES REGRESSION.
. L3 . . L4

] .0 0 .

THESE ARE THE ACCEPTED RAYLEIGH SRAPE AND SCALE PARAMETERS.
REsggggIVEggé FORoaggEE gggUP REGRESSION.

. .0 .0 .

THESE ARE THE VALUES OF PSEUDOCORRELATION FOR_LEAST

' SQUARES AND TRREE GROUP REGRESSION RESPECTIVELX.

000 .00 .9
.0000 .0000 .0000 .9711

THESE ARE INDICATOR VAEUES 1 DENOTTNG LEAST S UARES
REGRESS TON" AND 2 DENOTING THREE GRQUP REGRESSION, FOR
g METHOD HAVING THE HIGHER PSEUDOCORRELATION. :

TRESE ARE THE RAYLEICH SHAPE AND SCALE PARAMETERS,
RESPECTIVELYdoﬂITHOOOE HIGHEST PSEUDOCORRELATION.

THESE ARE THE TWO STATE VECTORSu IN THE FIRST VECTOR;
CDMPARISONS ARE MADE T0 THE FINAL PAIR O R YLEIGH

ETERS THE SECOND COMPARISO ARE MADE TO
E PRECEDING PAIR OF ANNUAL AVNIVERSARY PARAMETERS. ‘
0 0 0 u
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Coatract 13
Trident I

EACH COLUMN REPRESENTS VALUES COMPUTED AT AN _ANNUAL
ANNIVERSARY OF CONTRACT SIART, EXCEPT FOR THE LAST
COLUMN FOR WHICH COMPUTATIONé ARE DONE ON THE COMPLETE
A SET.  2EROES DENOTE REJECTION OF THE NULL
HYPOTHESIS IN THE KOLMOGORQV TEST.

THESE ARE THE RAYLEIGH SHAPE PARAMETERS DERIVED BY LEAST
SgUARggsgﬂb THREE GRQUP REGRESSI RESPECTIVELY.

.00ug  .0004 .0013 .0017 OOii‘ .0016 .0019
.0 .0165 ' .0044% ,0003 .0011 .0016 '.0018 .0018 .00G18

THESE ARE THE RAYLEIGH SCALE PARAMETERS DERIVED B! LEAST
SQUARES AND THREE GROUP REG. E SSION, RESPECITIVEL

59.5 251.7 4wu30.3 1298.3 028.6 1041.3 1062 5 g8y,
0 55.0 307.0 6188.2 1497.5 1077 5 1036 3 1059.5 1084.7

THESE ARE THE VALUES OF THE KOLMOGOROV TEST STITISTIC.
0.842 0.518 0.454 0.375 0.327 0.294 0.269 0.253 0.2

THESE ARE THE COMPUTED RKOLMOCOROV STATISTICS FOR LEAST
sauaass AND THREE GROUP REGRESSION RESPE rrvxzx.
.0 2.5214 .9167  .607 3882 19 8;3%

1.9591 6 812 99
2 0 2. 6520 1.8220 9383 .6571 .R107 .2591 .1599

THESE ARE THE KOLMOGOROV INDICATOR VALUFS 1 DENOTING
ACCEPTANCE AND 0 DENQTING REJECTION tzasr SQUARES.
ND raass caoap REGRESSION. RBSPscrtvsLx.

0 O 0 0 0 0 1 1 1

THESE ARE THE ACCEPTED RAYLEIGCH SHAPE AND SCZBE PARAMETERS,
Rasg CTIVgLY. FgR LEA OT QUARES REGRES.

.0 0 000 0000 00018 .00...9
.0 .0 .0 .O .0 .0 .0 1062. 984. 4

THESE ARE _THE ACCEPTED RAYLEICH SHAPE AND SCALE PARAMETERS,
RESSECTIV%LY,OFgR Tﬁog GRO%P REORES SION

0018 .0018 .0018
.0 .0 .0 .0 .0 .0 1036.3 1059.5 1084,

THESE ARE THE VALUES OF PSEUDOCORRELATION FOR LEAST
SQUARESoAgD THRgE GROgP REO ESS%gN. Rgg? T VELY.

0 9687 .,9776
.000 '.000 .000 .000 .000 .000 .9760 .9320 .9364%

THESE ARE INDICATOR VAEUES 1 DENOTING LEAST SQUARES
RECRESSION AND_2 DENOTING THREE GROUP REGRESSION, FOR
gﬂg oE'Z'HOD HAVINg THE HIGHER PSEUDOCORREZATION.

THESE ARE THE RAYLEICH SHAPE AND SCALE PARAMETERS,
?ESEECTIVng.oﬂgrﬂ THE HIGHEST PSEUDOCORRELATION.

.000 00 00 18 018 goig .
.0 .0 .0 .O ,,0 .0 1035 3 1059 S 108“ 7..

THESE \RE THE TWO STATE VECTORS. IN THE FTRST‘VECTUR.
ggMPARIéONS ARE MADE I0 THE FINAL PAIR OF RAYLEIGH

METERS, AND COMPARISONS ARE MADE T0-
Igg PR ECEofNG PAIR oF ANNUAL ANNIVERSARY PARAMETERS.

000000 2 3 4
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Contract 2
cG=-47

EACH COLUMN REPRESENTS VALUES COMPUTED P AN ANNUAL

ANNIVERSARY QF CONTRACT START, EXCEP T F R T LAST
COLUMN, FOR WHICH COMPUTATIONS ARE N THE COMPLETE
JATA SET.” ZERQES DENQTE REJECTION OF THE NULL \

HYPOTHESIS IN THE KOLMOGOROV TEST. '

THESE . ARE' THE RAYLEIGH SHAPE PARAMETERS DERIVED BY LEAST
SQUARES &ND THREE GROUP KECRESSION, RESPECTIVELY.
* .0000 ~.0182 f.ooau :00u8

THESE ARE THE RAYLEIGR SCALE PARAMETERS DERIVED BY LEAST
SQUARES AND {gRgE GROUPSREG§€§SI0N. RESPECTIVELY.

68
".0 - T13.6 T117.8 113.2

TEESE ARE THE VALUES OF THE KOLMOGUROV TEST STATISTIC.
.842 0.519 0.43 0.3

TRESE ARE THE COMPUTED KOLMOGOROV STATISTICS FOR LEAST
SQUARES AND THREE GROUP R RESSION. RESPECTIVELY.
2.0000 2.6261 1. 9210 «2337
2.0000 2.56290 1.5481 .2456

.THESE ARE_THE KOLMOGOROV INDICATOR VALUES, 1 DENQTING
ACCEPTANCE AND 0 DENQTINGC REJECTION, FOR zEAS” SQUARES
'AO THREE GROUP REGEESSION RESPEC fVELY.

Q 0 0 1

ZHESE ARE THE ACCEPTED. RAYLEIGH SHAPE AND SCALE PARAMETERS,
RESPECTIVEL.é FOR goo SQUARES REGRESSION.

. 0 .0 112.9
THESE ARE THE ACCEPTED RAYLEIGH SHAPE AND SCALE PARAMETERS,

RESPECTIVELY, FOR THREE GROUP REGEESSION.
‘_.0000 .opog .0008 i0 .

THESE ARE THE VALUES OF PSEUDOCORRELATION FOR LEAST
SQUARES ANDOTHREEOGROUP REGRESSION. RESPECTIVELX.

098

- PHESE ARE INDICATOR VALUES, 1 DENOTING LEAST SQUARES
REGRESSION AND 2 DENOTING THREE GROUP REGRESSION, FOR
ATHE METHOD HAVING THE HIGHER PSEUDOCORRELATION,

THESE ARE THE RAYLEICH SHAPE AND SCALE PARAMETERS,
RESPECTIVELYdoWITHOTHE HIGHEST PSEUDOCORRELATION,

.0 0 .0 .9

THESE ARE THE TWO STATE VECTORS. - IN THE FIRST VECTOR,
COMPARISONS ARE MAD TO THE FINAL PAIR OF RAYLEL
PARAMETERS, AND IN THE SECG ND COMPARISONS ARE M4 DE TO
TgEOP§BCEDfNG PﬂIR QF ANNUAL ANNIVERSARY PARAMETTR
000"
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Contract 21 . . o - )
Sub Tender , .

c21
EACH COLUMN REPRESENTS VAEUES COMPUTED AT AN ANNUAL
ANNIVERSARY OF CONTRACT START, EXCEPT FOR THE

AST A
COLUMNE FOR W ERICH COMPUTATION& ARE DONE ON THE COMPEETE . el

TA SET ES DENGTE REJECTION OF THE NULL
HYPOTHESIS IN THE KOLMOGOROV TEST

THESE ARE THE RAYLEIGH SHAPE PARAMETERS DERIVED BY LEAST iﬁ&-
SQUéRgg ANnggREEOGROUP REGRESSION, RESPECTIVELY.

.1083 ‘.ozao =.0030 : : ' 3iff
THESE ARE THBE RAYLEIGH SCALE PARAMETERS DERIVED BY Lzasr
sauaafs AND zHREE anup REGRESSION, RESPECTIVELY. ‘ S

~1.3 a u ~118.56 , ’ ST

rasgg Axgsfag VALUES OF THE RKOLMOGOROV TEST srnrzsrzc.- . . S
THESE ARE THE COMPUTED KQLMOGORQV srATIercs FOR LEAST '
S UARES AND THREE GROUP REGRESSION, RESPECTIVELY.
, 91 5,0737 1.0863

u7sa §5.2966 1.7648

THESE ARE _THE KOLMOGORQV INDICATOR VALUES DENOTING ——

ACCEBTANCE AND 0 DENOTING REJECTION, EOF LEAST SQUARES , ..
AND THREE GAOUP REGRESSION, aaspscrfvszy _ | RS
R

THESE ARF THE ACCEPTED RAYLEIGH SHAPE AND SCALE PARAMETERS, | o,
RESPECTIVELY, FOR LEAST SQUARES REGRESSION. L

'o o o

THESE ARE THE ACCEPTED RAYLEICH SHAPE AND SCALE PARAMETERS,
RESEgggIVEégéoFOR ggREE GROUP REGRESSION.

.0 .

THESE ARE THE VALUES OF PSEUDOCORRELATION FOR LEAST . ;%zf
SQUARES AND THREEOGROUP REGRESSION, RESPECTIVELY. ‘ e

000
.0000 .0000 .0000

THESE ARE INDICATOR VALUES DENOTING EEAST SQUARES
REGRESSION AND THRE GROUP REGRESSION, FOR
THE METHOD HAVING THE HIGHER PSEUDOCORRELATION.

'THESE ARE THE RAYLEIGH SHAPE AND SCALE PARAMETERS, : ol
nsspzcrzvsLybowzraorﬂs HIGHEST PSEUDGCORRELATION. :

THESE ARE THE TWO STATE VECTORS. IN THE FIPST VECTUR,
OMPARISONS ARE MADE TO THE FINAL PAIR OF LEIGH

PARAMETERS N THE SECOND, COMPARISO ARE MADE To.

THE PRECEDfNG PAIR OF ANNUAL ANNIVERSARY PARAMETER

O 0 4
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