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| PROGRAM 5.1
PERCENTILES OF THE NONCENTRAL ¢/AN




titlte
percentlles

chapter o

u>188
vV>16
W>16

VOC=.,00§
VIiI=a.01I
V2=.02§
V3=e0§
V4=.I
V5=02
V6=.3
V7=.4
v8=.5
Vo=e+6
VI°=07
VIiIi=.8
VI2=s9
VI3i=e9§
VI4=e975
V15=o 99
VIi6=.995

i=o(1)188
read(ui)
repeat

kKit=o

newline
1065,0,0, 51
newline 2
space 36
caption
program 5.1

read{in)
jn=1(1)in

6f the nbn—centraL

PROGRAM S.|

t/ sgrt n

percentilLes of the non-central t / sart n

read{a)
read{b)
read(h)

Kil=KA+1

jump 20, 4>kn
nevwbine
1065,0,0,5e1
newline 2
space. 36
caption

program s.1 percentiles of the nbn—centraL

Ki=1

zo)c=¢sqrtzzb)
d=@sgrt(b+1)

w=ad

c=w/c -

e=@sqgrt(cc+1)

e=c/e

XA=2b

m=o

N=21

0=168 s _

L=I7o %li;o
J=j+1
f=f+ol
Jump 1
2)g=e~T+.1
J=9/.1
i=m(n)o
k=1+]
L=L~Ic

y=vy+uy
X==X+1

1)jump 2,f>e

v=u(k-1)+guk~-gu(k-1)
X=VV/X1-
y=gsart(1+cc—-x)

237

t/ sqgrt n



wl=y/X
wl=wl/d
repeat

jump 4,0=0

M=147
N==-21

0=o0

W==—=y

e=—e

jump 3
4)L=0(1)7
wl==wl
repeat

newline
neviline 3
space §1
caption

true p normal k sample size

nevline
space- 4
printl{n)a, 4
print(a)a, 4
V=0p+1-
print(v)a, s

newline 3
space 48
caption
percentiles
newline 3
i=o0

j=9

6)space 16
k=i(1)j
print{vk)1,s
repeat
newline
space 16
k=1(1)j
print(wk)z,s
repeat

Jjump s,k>16

non-central t / sqrt n

newline 2
1l=10

j=16

jump 6
s)repeat

end

close
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0.00500
"0023460

0.70000
0.81489

0.00500
~-0.09638

0.95323

0.00500
0.08275

0.70000
1.14823

-

PROGRAM 5.1 PERCENTILES OF THE NON-CENTRAL T / SGRT N

TRUE P
0.7250

NORMAL K
0.5978

SAMPLE SIZE
10,0000

0.01000
~0.14586

0.80000
0.94906

6.01000

-0.01344

0.80000
1.09514

0.01000
0.16006

0.80000
1.30214

0.02500
_U . 02267

0.90000
1.15828

0.02500
0.10388

0.90000
1.318690

0.02500
0.27152

0.90000
1.54659

PERCENTILES

0.05000 0.10000 0.20000 0.30000
6.07893 0.19374 0.33299 0.43592
0,95000 0.97500 0.99000 0.99500
1.35794 1.55581 1.82336 2.03494
TRUE P NORMAL K SAMPLE SIZE
0.7650 0.7225 10.0000
PERCENTILES NON-CENTRAL T / SQRT N
0.05000 0.10000 0.20000 0.30000
0.20214 0.31507 0.45452 0.55916
0.95000 0.97500 0.99000 0.99500
1.53286 1.74683 2.03668 2.26689
TRUE P NORMAL K SAMPLE SIZE
0.8150 0.8965 10.0000

PERCENTILES

0.05000
0.36738

0.95000
1.78279

0.10000
0.47964

0.97500
2.02032

0.20000
0.62132

0.99000
2.34311

NON-CENTRAL T / SQRT N

NON-CENTRAL T /7 SQRT N

0.30000
0.72956

0.99500
2.60010

0.40000
0.52698

0.40000
U.65271

0.40000

0.82754

0.50000
0.61569

0.50000
0.74459

0.50000
0.92467
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¢.60000
u.70894

g.60000
0.84192

0.60000
1.02844



0.00500
0.24524

0.70000
1.34109

0.00500
0.41647

0.70000
1.56049

0.00500
0.61488

0.70000
1.83593

0.01000
0.31915

0.80000
1.50779

0.01000
0.48830

0.80000
1.742%3

0.01000
0.68667

0.80000
2.03811

PROGRAM 5.1

0.02500
0.42753

0.90000
1,77409

0.02500
0.59595

0.90000
2.03485

0.02500
0.79618

0.90000
2.36458

PERCENTILES OF THE NON-CENTRAL
fRUE P NORMAL K SAMPLE SIZE
0.857¢0 1.0669 10.0000

PERCENTILES NON-CENTRAL T / SQRT N
0.05000 0.10000 0.20000 0.30000
0.52284 0.63625 0.78196 0.89486
0.95000 0.97500 0.99000 0.99500
2.03310 2.29477 2.65125 2.93552

TRUE P NORMAL K SAMPLE SIZe
0.8960 1.2591 10.0000

PERCENTILES NON=CENTRAL T / SQRT N
0.05000 0.10000 0.20000 0.30000
0.69209 0.80850 0.96055 1,07975
0.95000 0.97500 0.99000 0.99500
2.32074 2.61065 3.00627 J3.32272

TRUE P NORMAL K SAMPLE SIZE
0.9330 1.4985 10.0000

PERCENIILES NON-CENTRAL T / SQRT N
0.05000 0.10000 6.20000 8.30000
0.89559 1.01785 1.17991 1,30850
0.95000 0.97500 0.99000 0.99500
2.68532 3.01149 3.45879 3.81652

T

/ SORT

0.40000
U.99810

0.40000
1.18983

0.40000
1.42819

N

0.50000
1.10129

0.50000
1.30081

0.50000
1.54956

1,21215

0.60000
1.42054

0.60000
1.68126
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0.00500
0.67327

0.70000
1.92063

0.00500
0.86847

0.70000
2.21429

0.00500
0.96812

0.70000
2.37149

0.01000
0.74541

0.80000
2.12919

6.01000
0.94274

0.80000
2.44553

0.01000
1.04424

0.80000
2.61509

PROGRAM 5,1

0.02500
0.85591

0.90000
2.46644

0.02500
1.05782

0.90000
2.82094

0.02500
1.16265

0.90000
s.n1128

PERCENTILES OF THE NON-CENTRAI
TRUE P NORMAL K SAMPLE SIZE
0.9525 1.5718 10.0000

PERCENIILES NON-CENTRAL 1 7/ SQRT N
0.05000 0.10000 0,20000 0.30000
0.95664 1.08102 1.24650 1.37820
0.95000 0.97500 -0.99000 0.99500
2.79811  3.13562 3.59916 3.96975

TRUE P NORMAL K SAMPLE SIZE
0.9660 1.8250 10.0000

PERCENIILES NON-CENTRAL T 7/ SQRT N
0.05000 0.10000 0.20000 0.30000
1,16402 1,29658 1.47483 1.61794
0.95000 0.97500 0.99000 0.99500
3.19123 3.56866 4.08907 4,50468

TRUE P NORMAL K SAMPLE SIZE
0,9750 1.9600 10.0000

PERCENTILES NON=CENTRAL T / SQRT N
0.05000 0.10000 0.20000 0.300006
1,27249  1.4100% 1.59577 1.74535
0.95000 0.97500 0.,99000 0.99500
$5.,40263 3.80182 4.35267 4.79257

T /7 SART

0.40000
1.50103

0.40000
1.75214

0.40000
1.88585

N

0.50000
1.62579

0.50000
1.8888¢6

G.50000
2.02930

0.60000
1.76127

0.600800
2,03817

0.60000
2.18621
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PROGRANM 7.l
ITERATED BIAS




title
iterated bias

chapter 1

u>1q
v>17
w917
X>6
y>119
z2>25
a>z5s
m>38

1)i=1(1)8
nmi=o
repeat
0=0
=.0001

in=z

29)? =21

i=1 (1 31;02

of=1i+p
wi=yon
repeat
i=1l1)14

j=11

c=wi

jump 20,wi>.5
C=1-C

20)jump 21,u(j+1)>c
j=j+1
jump 20

21)a=c-mj
b=n(j+1)=-nj
a=a/b

L=j-10

y= nL—anL+an(L+:)
wi=wl+y

jump 24,wi>1.0
jump 25,0>wi
jump 22,wi>.s

wi=wi-2y

22)repeat

PROGRAM 71

15)oe=0

j=1(1)5

c=Xjwj+c

repeat
C=XIWI7+X2VIG+XIWISHX4WI4+XSWIZ+C
d=Jjnwe+kwy+inw8+kwotjnwro+tkwrz+jnwrz+wiz+ws
d=dx6+cC

d=d/.99

nq=d

a=q+1

repeat

0=0+1

jump so,sin>o

newline

1065,0,0, 5.1

newline 2

space sz

caption

program 7.1 1lterated bias
nevline 2

in=in+1

so)newline 4
space 58
caption
trial number
space-
print(o)z,o0
newline 2
space 28
caption

true p

space z

1"31

pP;ht nlgx 5
repeat
newline
space 28
caption

bias

space 4
i= 21(1)27
nmi=n(i+ro0)-ni
print(ni)z,s
ﬂi=-5ni

repeat

newl ine

L=0-

i=2(1)
a=¢m0dzn(i+zo))
jump 23,e>a

L=l+r -

mi=ni+n(i+z20)

23)repeat
jump 29,L=0
Jump-28,0>55
i=12(1)19
mi=ni-n(i+ro)
repeat

jump 29

24) jump 22

25)jump 22

27 )newline

1065,0,0,5+1

newline 2 -

space sz

caption - . -
program 7.1 iterated bias
hewline 8

space §3

caption .

- summary of presults -
newline 4

space. 38
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caption

true p ekpected p

i=1(1)9

newline 2

space- 3
print(n?i+3o))x,4
a=n{i+30)-n{i+20)
space-s
print(a)z,6
space- s
print(wi)z,s
space-§
print(n{i+zo0))1,9
repeat

jump 2

28)newline

caption

too many iterations
jump 2 :

2)end

close
chapter o
variables 1

i=o(1)2g
Zi=oIi
repeat

do=.0
di=. 0398
22T.0793%3
A3=+1I179
a4=+1554
85=.1915
aé=.2257
a7=.2580
af=.,2881
a9=+3159
A10=e3413
aII=03643
arz=.3849

blas

Al3=.4032
Al4=.4192
AI5=+4332
A16=.4452
al7=+4554
a18=,4641
AI9=e 4713
420=+4773
d21=.4821
a22=.4861
a23=+4893
24=e4918
az5=. 4038

i=o(x)z?
ai=¢gLogl.s-ai)
repeat :

LUI=-. 005
Uz=.01I
U3=.025
U4=.05
U5=. 1
U6=02
u7=.3
ud=.4
Ug=.5
UIO=.6
UlIl=.q
u12=08
Urz=.9
UI4=.95
UIs=.97s
Uic=.99
ULI7=+G95

XI=.0025
X2=.01
X3=.02
X4=.0375§
X§5=e025§
X6=.10/3

n=¢sqrtzzn)
m=1./1

K=2
n=4

newline

1065,0,0,5¢1

newline 2

space- 53

caption -
program 7.1 iterated
newtine 2

p=68

g=1s
Jumpdowni
p=102
q=17.4
jumpdownt
gq=16

p:as .
Jjumpdownt

newline

1065,0,0,5+1

newline 2

space. sz

caption

program 7.1 l1terated
newline 2

a=14

9:51 .
jumpdovmi
a=13

p=34
jumpdowmni
Q=12

p=17
jumpdowni

bias

bias
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newline
1065,0,0,5.1
newline 2
space sz
caption

program 7.1 iterated bias

newline 2

g=11
p:o .
jumpdownt

TTI8=I.O

i=11(z1)18
n(i+z0)=mi
Pepeat

newline

1065,0,0,5.1

newline 2

space s2

caption

program 7.1 iterated
nevline 2

across:/1

:)Peadzan)
read{b)
read(f)

newline 13
space 49
caption

true p sample .size
newline
space- 48
print(an)1, 4
space- 2
print(b)s, s
space-4
print(f)1,4

bias

constant

i=1{1)1
read(vi
repeat

3)i=I(I)I7
u=fvi -
u=@gmod(u)
jump 12,u>2.5§
j=o

o) jump r1,z(j+1)>u
j=j+1

jump 1o
11)a=a?—a(§+z)
b=zj-z(j+1
a=a/b
c=aj—-az]j
d=au+c-
d=gexp(d)
wi=1-d
jump 14

12)v=1/u
VEV=VVV+3 e VVVVV
w=gexp(-. suu)
wi=-myv+rI.

14)jump 13,vi>0
wi=1-wi .

13)repeat

s)newline 3
sSpace =20
caption
percentile
space 3
m=1(1)9
print(um)z, 4
repeat
newline
space 2o
caption

k

Space 12

m=1{1)9
print(vm)z,4
repeat
newline
sSpace. 20
caption

p\

space 12
m=1l1)9
print{wm)z, 4
repeat
newline 2
space 20
caption
percentile
space
m=IO({§I
print{um)z,s
repeat
newline
space 20
caption

k

space 12
m=1o(z)1
print(vm)z,4
repeat
newline
space 20
caption

p

space 12
m=10(1)1
print(wm)z,q
repeat
newline 2

i=1(1) 19
on=i+p
yoi=wi
repeat

ng=a#
return

close
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PERCENTILE
K
P

PERCENTILE
K
[

PERCENTILE
K
P

PERCENTILE
K
P

PERCENTILE
K
P

PERCENTILE
K
P

0.0050
0.4358
0.6688

0.6000
1.4449
0.9258

0.0050
1.7530
0.9602

0.6000
3.4504
0.9997

0.0050
1.2309
0.8909

G.6000
2.5886
0.9950

PRUGRAM 7.1

TRUE P
0.9000
0.0100 0.0250
0.5075% 0.6152
N.e6942 0.7309
06.7000 0.8000
1.5862 1.7701
0.94%57 0.9617
TRUE P
0.9990
0.0100 0.0250
1.8504 2.0048
0.9679 0.9776
0.7000 0.8000
3.6974 4.0506
0.9999 1.0000
TRUE P
0.9900
0.0100 0.0250
1.3129 1.4415%
0.9054 0.9253
0.7000 0.8000
2.7995 3.0760
0.9974 0.9989

SAMPLE SIZE

10.0000

6.0500
0.7115
6.7617

0.9000
2.0656

SAMPLE SIZE

10,0000

0.0500
2.1512
0.9845

0.9000
4.6294
1.0000

SAMPLE SIZE

10.0000

0.0500
1.5621
0.9409

3.5316
0.9998

ITERATED

B1AS

CONST
1,00

0.1000
0.8284
6.7964

0.9500
2.3547
0.9907

CONST
1.00

0.1000
2.3375
0.,9903

0.9500
5.2047
l.0000

CONST
1.00

0.1000
1.7143
0.9568

0.9500
5.9813
1.0000

ANT
00

0.2000
0.9812
6.8368

0.9750
2.6480
6.9958

ANT
00

0.2000
2.5936
0.9951

0.9750
5.7935
1.0000

ANT
00

0.2000
1.9215
0.9727

0.9750
4.4407
1.0000

0.3000
1.1012
0.8646

0.9900
3.0482
6.9988

0.3000
2.8029
0.9974

0.9900
6.6083
1.0000

6.3000
2.0895
0.9816

6.9900
5.0755
1.0000

0.4000
1.2122
0.8873

0.9950
3.3685
0.9996

0.4000
3.0011
0.9986

0.9950
7.2597
l1.0000

0.4000
2.2479
6.9877

0.9950
5.5824
1.0000

0.5000
1.3241
0.9073

0.5000
3.2059
0.9993

0.5000
2.4109
0.9920



PERCENTILE
K
P

PERCENTILE
K
P

PERCENTILE
K
P

PERCENTILE
K
P

PERCENTILE
K
P

PERCENTILE
K
P

0.0050
0.0278
0.5114

0.6000
0.9695
0.8339

0.005¢0
-0.3197
0.3/44

00()000
0.6310
0,7361

0.0050
-0.6635
0.2533

0.6000
0.3457
0.6355

PROGRAM 7.1

TRUE P
0.8000
0.0100  0.0250
0.1066  0.2187
0.5425 0.5868
0.7000 0.8000
1.0865 1.2365
0.8614  0.8919
TRUE P
0.7000
0.0100 0.0250
-0.2270 -0.0997
0.4099  0.4603
0.7000 0.8000
0.7341  0.8639
0.7687  0.8063
TRUE P
0.6000
0.0100 0.0250
-0.5519 -0.4030
0.2902  0.3435
0.7000 0.8000
0.4400 0.5563
0.6703  0.7112

SAMPLE SIZE

10.0000

0.0500
0.3160
0.6242

0.9000
1.4742
0.9298

SAMPLE SIZE

10.0000

0.0500
0.0044
0.5018

0,9000
1.0654
0.8567

SAMPLE SIZE

10.0000

0.0500
-0.2857
0.5874

0.5000
0.7325
0.7682

ITERATED

BIAS
CONSTANT
1.,0000
0.1000 0.2000
0.4283  0.5690
0.6660  G.7155
0.9500 0.9750
1.7033  1.9333
0.9557 0.9735
CONSTANT
1.0000
0,1000 0.2000
0.1209 0.2606
0.5484 0,6031
0.9500 0.9750
1.2566 1.4458
0.8956 0.9259
CONSTANT
1,0000
0.1000 0.2000
‘001590 -0001\51
D.4%565 0.4946
0.9500 0.9750
0.8957  1.0548

0.8148 0.8543

0.3000
0.6760
0.7506

0.9900
2.2455
0.9877

0.3000
0.3629
0.6419

0.9900
1.7006
0.9555

0.3000
0.0896
0.5358

0.9900
1.2664
0.8974

0.4000
0.7725
0.7802

0.9950
2.5939
0.9951

0.4000
0.4528
0.6750

0.9950
1.9011
0.9714

0.4000

0.1775
0.5707

0.9950
1.4307
0.9238
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0.5000
0.8678
0.8074

0.5000
0.5399
0.7056

0.5000
0.2606
0.6031



PERCENTILE
K
P

PERCENTILE
K
p

0.0050
-1.0277
0.1520

0.6000
0.0825
0.5331

0.0100
-0.8915
0.1863

0.7000
0.1719
0.5686

PRUGRAM 7.1

TRUE P
0.5000

0.0250
~0.7148
0.2373

0.8000
0.2793
0.6102

SAMPLE SIZE

10.0000

0.0500
-0.5797
0.2809

0.9000
0.4373
0.6693

ITERATED

BIAS

CONSTANT

1.0000
0.1000 0.2000
“0.4373 -0.2793
0.3307 0.3898
0.9500 0.9750
0.5797 G.7148
0.7191 0.7627

0.3000.

-0.1719
0.4314

0.9900
0.8915
0.8137

0.4000

"'01 0825
0.4669

0.9950
1.0277
0.8480

0.5000
0.0000
0.5000
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TRUE
BIAS

TRUE
BIAS

TRUE
BIAS

TRUE
BIAS

TRUE
BIAS

o

o

0.50000
-0.00000

0.50000
-0.00000

0.50000
-0.00000

0.50000
-UOUUUUU

0.50000
~6.00000

PRUGRAM 7.1

0.60000
-0.00258

0.60000
-0.00178

0.60000
-0.00129

0.60000
=0.00091

0.60000
-0.00063

ITERATED

TRIAL NUMBER 1

0.70000

0.80000
-0.00147

TRIAL NUMBER 2

0.70000
-0a00257

0.80000
~-0.00144

TRIAL NUMBER 3

0.70000

-0‘00194

0.80000
~0.00127

TRIAL NUMBER 4

0.70000
-0.00143

0.80000
-0.00107

TRIAL NUMBER 5

0.70000

0.80000
-0.00088

BIAS

0.90000
0.00344

0.90000
0.00213

0.90000
0.00132

0.90000
0.00080

0.90000
0.00045

0.99000
0.00562

0.99000°

0.00392

0.99000
0.00292

0.959000
0.00225

6.99000
0.00176

0.99900
0.00216

0.99900
0.00140

0.999400
0.00102

0.99900
0.00079

0.99900
0.00064

249



TRUE
BIAS

TRUE
BIAS

TRUE
BIAS

TRUE
BIAS

TRUE
BIAS

T

0.50000
-0.00000

0.50000
~0.00000

0;50000
-0,00000

0.50000
-4.00000

0.50000
~0.,00000

PROGRAM 7.1

0.60000
-0.00043

0.60000
-0.00028

0.60000
-0.00017

0.60000
-0.00012

0.60000
-g.00008

ITERATED

TRIAL NUMBER 6

0.70000
-0.00073

0.80000
-0.00072

TRTAL NUMBER 7

0.70000
-0.00051

0.80000
~-0.00057

TRIAL NUMBER 8

0./0000
-0.00034

0.80000

-0.00045

TRIAL NUMBER 9

0./0000
-0.00024

0.80000
-0.00036

TRIAL NUMBER 190

0.70000
-0.0001%6

0.80000
-0.,00030

BIAS

0.90000
0.00022

0.90000
g.00007

0.90000
_0000002

6.90000
-0l00009

0.90000
-0,00014

0.99000
0.00139

0.99000
0.00112

0.99000

0.00091

0.99000
0.00075

0.99000
0.00061

0.99900
0.00053

0.99900
0.00045

0.99900
0.00038

0.99900
0.00033

0.99900
0.00029
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TRUE
BIAS

TRUE
BIAS

TRUE
BIAS

TRUE
BIAS

TRUE
Blas

P

t.50000
'0.00000

U.50000
-0.00000

0.50000
~-0.00000

0.50000
-u.o00000

U.50000
~0.00000

PROGRAM 7.1

0.60000
-0.00006

0.60000
-0.00U05

0.60000
-g.00004

0.60000
-0.00004

0.60000
-0.00003

ITERATED

TRIAL NUMBER 11

6.70000
-0.00013

0.80000
-0.00027

TRIAL NUMBER 12

0.70000
-0,00010

0.80000
-0.00024

TRIAL NUMBER 13

0.70000
-0.00006

0.80000
~0.00018

TRTAL NUMBER 14

0.70000
-0,00006

0.80000
-0.00019

TRIAL NUMBER 15

8.70000
-0.0”005

0.80000
~0.00017

BIAS

0.90000
-0.,00018

0.90000
-0,00022

0.90000
-0.00020

0.90000
-0,00024

0.90000
-0.00022

.99000
0.00050

U.99000
0.00041

0.99000
0.00035

0.99000
H.00029

0.99000
0.00028

0.99900
0.00026

0.99900
0.00023

0.99900
0.00021

0.99900
0.00020

0.99900
0.00021

25\



TRUE
BIAS

TRUE
BIAS

TRUE
BIAS

TRUE
BIAS

TRUE
BIAS

<

e

el

0.50000
-0.006000

0.50000
-0.900000

V.50000
-0.00000

U.50000
-0.00000

0.50000
~t.00000

PROGRAM 7.1

0.60000
~0.00003

0.60000
-0.00003

0.60000
-0.000uU3

0.60000
-0.00002

0.60000
~0,00802

[TERATED

TRIAL NUMBER 16

0.70000
-0.00004

0.800p0
-0.00015

TRIAL NUMBER 17

0.70000

-0.00003

0.80000
-0.00012

TRIAL NUMBER 18

0.70000
-0.00003

6.80000
-0.00013

TRIAL NUMBER 19

0.70000
-0.00002

0.80000
-0.00010

TRIAL NUMBER 20

0./0000
-0'00002

0.80000

-0.00011

BIAS

0.90000
-0,00021

0.90000
-0.00019

0.90000
~-0.00021

0.90000
"0.00016

6.90000C
‘0000019

0.99000
0.0002%

0.99000
t.00023

0.99000
0.00018

0.99000
v.00021

0.99000
8.00047

0.99900

-0.00019

0.99900
6.00020

0.99900
0,00019

0.99900
0.00021

0.99900
6.00019
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TRUE P
0.5000
0.6000
0.7000
0.8000
0.9000
0.9900

0.9990

PROGRAM 7.1

= SUMMARY

EXPECTED P
0.500000
0.600011
0.700011
0.800053
0.900093
0.989914

0.998903

ITERAIED BIAS

OF RESULTS -

BIAS
0.000000
-0.003850
-0.006047
~0.004523
0.003632
0.011878

0.004659

ERROR
-0.0000000
-0.0000109
-0.0000107
-0.0000526
-0.0000935%

0.0000861

0.0000970



PROGRAM 7.2 .

SIMULATION NORMAL DOURLE LIMITS

R54



title
simulation

chapter o

a»s3
b>53
C>Io0
d>100

x=@random(1, o)

ar=o

d2=e1l
a3=02
as=.3

i=5(1)s3
ai=a(i-1)+.05
repeat

i=1(z)s
read(bi
bi=.oz1bi
repeat

Peaqu)
P=IEI)Q

newline
1065,0,0,5.1I

hewline 2
space 4z
caption
program 7.2
newline

z)readZw)
read(g)
read(u)

normal

double Limits

PROGRAM 7.2

simulation

normal, double

Limits

k=1{1)2
i=1(1) 100
d=o
e=o0

j=1(1)ro -
ci=@random(x, 2)
e=Ccjcj+e

d=c j+d

repeat

z=dd/ 10
e=e-z -
e=gsqrt{e/9)
d=d/z10

f=d=-g

f=f/e

h=u-d

I
[ I T

O 0O —h

2)jump 3,0>a
jump 4,a>ass3
m=1

6)jump s,al{m+1)>a
m=1+m
jump 6

s)d=b(m+1)-bm
e=al{m+1)-am
z=a-am

d=dz/e

d=bm+d

jump 8,n=o
d=1r-d

n=o

ump 7,L>0

oIl o~

8)]
f=d
L=1
a=h
j

c

mp 2

3In=1 -
a=¢mod(a)
jump 2

4)d=o0
jump 8

7)d=d+f

10)jump 11,d>1.o0
jump 12,0>d
p=o0

22)jump 13,d>.5
jump 14,d=o0
L=1

16) jump 15,d>b(L+1)
L=1+L
jump 16

15)di=a(L+1)-al
e=d-bl
h=b{L+1)-bl
di=die/h
di=di+al

24)jump 23,p=o0
di=-di

23)repeat
newline 4
space 49
caption
true p
newline 2
space-48
print(w)1,4
space-4
print(glz, 4
space 4
print(u)1, 4
newline 3
space- 55

Lower Limit

Opper Limit



caption :
100 ranked values of Kk
newline 3

17)m=o0

L=1(1)99 -

jump 18,d(L+1)>dL
a=dL -

d(L+1)=2a
m=1

18 )repeat
jump >7,m%*o
space 16
i=1(1)100
print(di)s, s
m=m+1

jump 19,10>m
m=o0

newline
space 16

19)repeat
repeat
repeat
jump 20

11)newline
caption
P exceeds oOne

21)newline
print{f):,4
pPint(d)1,4
print(n)z,o
newline
i=1(1)10
print(cj)z, s
repeat

jump 20

12)newline
caption

p 1s negative
jump 21

13)d=1-d

p=1

jump 22
14)di=as3

jump 24

z0)end

close

50.00 46.16

27+94 26428
14471 13450
5487 5e18
1044 I.17
0.1063 0.I109
0.000

9

0«01 _2.5758

0,01 ~3+0902

0.01 -6.0000

0.05 ~I.9600

0.05 -2+5758
0.05 ~0e+0000
0.10 ~1+0449

0.1I0 ~2+3263

0.10 ~6.0000

L1 2 4

42435

24.67

12034
4054
0.94
0.069

25758
203656
203263

1.9600
1.6954
I1.6449

I.6449
103408
1.2816

38.60
23 IO
;1024
3495
0e74
0041

36+75

2157

IOe21
3e41
0.58
0.023

3494 3313
20.10 18.67
9.22 8030
293 249
0437 0324
0.0II 0.005

250

31«37 29.64
17029 15097
T+44 6e63
2090 I-75
0233
O0.001



N

PROGRAM 7,2 SIMULATION NORMAL DOUBLE LIMITS

TRUE P LOWER LIMIT UPPER LIMIT

0.1000 ~6.,0000 1.2816

0.70813

100 RANKED VALUES OF K B

0.84879

0.48315 0.52306 0.56153 0.69466 0.73159 0.75314 0.77784 0.81146
0.86477 ° 0p.86517 0.87709 0.89180 0.93337 0.95745 0.,97243 0.98551 1.01993 1.02876
1.03684 1.03852 1.04042 1.04273 1.04296 1.05399 1.05964 1.06691 1.14467 1.15166
1.15586 1.15614 1.15718 1.19818 1.20415 1.20953 1.23025 1.23403 1.23743 1.27389
1.28394 1.31564 1.32730 1.33138 1.34322 1.35615 1.36171 1.36302 1.38688 1.38878
1.42097 1.42532 1.43278 1.48631 1.50864.. 1.51039 1.52690 1.52989 1.53008 1.53063
1.53573 1.54330 1.55849 1.56082 1.60660 1.61529 1.62696 1.63247 1.63558 1.65119
1.65884 1.66736 1.66933 1.75279 1.77853 1.78486 1.84734 1.84748 1.86122 1.86888 -
1.91084 1.91133 1.93303 1.93768 2.08539 2.11091 2.12925 2.15304 2.21057 2.28482
2,31876 2.33594 2.34998 2.35891 2.63280 2.63991 2.69839 2.75000 2.7500¢0 2.75000

TRUE P LOWER LIMIT UPPER LIMIT

6.1000 -6.0000 1.2816

100 RANKED VALUES OF K : o

0.34459 0.46421 0.58910 0.62798 0.64979 0.65918 0.79435 0.80004 0.82458 0.87986
0491379 0.91544 0.92049 0.93162 0.93501 0.97922 0.99026 0.99815 1.00475 1.00736
1.01551 1.02337 1.02565 1.04611 1.06774 1.07728 1.08219 1.09566 1.09959 1.10110
1,10659 1.10789 1.1112¢0 1.13057 1.14501 1.15402 1,16142 1.1755%4 1.18294  1.205¢2  — -
1.23213 1.23776 1.24309 1.24472 1.25045 1.25443 1.28398 1.30042 1.30816 1.31784
1.31803 1.32992 1.33721 1.34050 1.35189 1.36942 1.38578 1.39574 1.42175 1.42765
1,42836 1.42943 1.43914 1.44615 1.452540 1.461490 1.,49218 1.49857 1.55894 1.56303
1.62592 1.66326 1.66344 1.66382 1.67910 1.70956 1.72239 1.73116 1.73319 1.73360 -
1,73586 1.74247 1.77358 1.80410 1.83057 1.88830 1.89723 1.93361 1.96761 1.99926
2,045890 2.13352 2.15246 2.16223 2.20558 2.20686 2,38837 2.40701 2.48898 2,75000— -



0.44481
0.88994
0.97515
1.11095
1.14311
1.23650
1,39680
1.53755
1.80761
2.17072

0.40018
0.80054
0.94700
1.01135
1:.17503
1.30090
1.41616
1.52510
1.75198
1,97867

0.49440
0.89435
0.97618
1.11404
1.14473
1.27296
1.39704
1.57097
1.80763
2.20791

0.46681
0.85040
0.95516
1.03010
1.18756
1.30448
1.41803
1.53825
1.75572
1.99314

PROGRAM 7.2

0.57642
0.91674
0.98431
1.11827
1.148490
1.28166
1.44222
1.59848
1.81761
2.20994

0.50742
0.85507
0.96009
1.03092
1.2202¢0
1.31446
1.42088
1.54423
1.77082
2.09228

TRUE P

0.1000

0.62986
0.92926

0.99158

1.11862
1.18344
1.29594
1,46103
1.59997
1.82031
2.22495

TRUE P

0.1000

0.58619
0.86997
0.96559
1.04385
1.22229
1.33383
1.47309
1.56621
1.80084
2.12151

SIMULATION

LOWER LIMIT

NORMAL

'-203263

0.68685
0.94981
0.99853
1.12150
1.18561
1.30728
1.46681
1.60779
1.91657
2,31651

LOWER: LIMIT

100 RANKED VALUES OF K

0.71932
0.,94983
1.03007
1.12427
1.20377
1.31042
1.46884
1.63622

1.93441

2.42294

-2.3263

0.64825
0.87536
0.97185
1.04831
1.22651
1.33950
1.49840
1.59745
1.84016
2.18091

100 RANKED VALUES OF K

0.65969
0.89017
0.97231
1.04870

1.24932

1.35069
1.49970
1.63796
1.84525
2.75000

UPPER LIMIT

1,3408

0.72236

0.95028
1.06844
1.13014
1.21175
1.32988
1.48413
1.66014
2.01410
2.47905

UPPER LIMIT

1,3408

0.70387
0.90165
0.98588
1.07388
1,25248
1.38703
1.50036
1.64082
1.855410
2.75000

DOUBLE LIMITS

0.80597
0.95354
1.07305
1.13171

1.21732

1.34683
1.51414
1.69006
2.04166
2.51100

0.74213
0.90632
0.98808
1.08237
1.26260
1.39572
1.50303
1.67649
1.89718
2.75000

0.83449
0.95946
1.07529
1.13172
1.22396
1.35225
1.51488
1.77611
2.05648
2.54498

076103
0.91132
6.98880
1.12743
1.29621
1,39591
1.50925
1.70295
1.89748
2.75000

0.88720———

0.96388

o5g

1.09725 -
1.14109

1,22743— - -

1.,85655

1.53401- -

1.78247

2.16527

2.75000

0076849"

0.93137

1.00131

1.16416

1.29918 -

1.40892
1.51132
1.70764

1.92108
2.75000



PROGRAM 7,2 SIMULATION NORMAL DOUBLE LIMITS e

TRUE P LOWER LIMIT UPPER LIMIT

0.1000 -1.6449 1.6449

100 RANKED VALUES OF K

0.70976

0.76656

0.80553 T

0.55254 0.60389 0.63591 0.71820 0.71891 0.76954 0.78015
0.87317 0.89540 0.91287 0.93714 0.97911 0.98754 0.98998 1.00827 1.05293 1.06749 =
1.09438 1.10376 1.11597 1.12789 1.13581 1.14051 1.14435 1.19099 1.1932¢9 1.20280
1.21727 1.23804 1.23952 1.25063  1.25509 1.26181 1.28717 1.28672 1.29234 1729731 o
1.30847 1.32137 1.32815 1.36167 1.37078 1.39094 1.39158 1.40612 1.41963 1.43376
1.43585 1.44246 1.45198 1.45506 1.45568. 1.46306 1.46733 1.46770 1.46841 1.47251
1.4832¢0 1.50177 1.53588 1.55439 1.55851 1.57162 1.59890 1.60482 1.60818 1.61118
1.61447 1.65938 1.66915 1.67965 1.72095 1.72835 1,73711 1.74869 1.,76010 1.779838: — —
1.79344 1.83418 1.85589 1.86791 1.88066 1.89138 1.89413 1.93608 1.97374  1.98015
2.08843 2.,19175 2.21080 2.26742 2.39620 2.40719 2.43038 2.60467 2.75000° 2,75000- -

TRUE P LOWER LIMIT UPPER LIMIT

0.1000 =1.6449 1.6449

100 RANKED VALUES OF K

0.55697 - 0.55961 0.63415 0.64398 0.65561 0.66626 0.,71512 0.75820 0.80259 0.80350
0,80869 0.81392 0.82196 0.83079 0.84177 0.89488 0.91240 0.94746 0.95086 0.95234 -
0.95618 0.96888 0.97163 0.97294 0.97823 0.,99056 0.99249 1.01230 1.01613 1.05336
1.07836 1.08212 1.11323 1.11907 1.12264 1.15051 1.,18160 1.18450 1.19825 1.23868
1.24202 1.24745 1.24878 1,25625 1.26148 1.26653 1.29426 1.30107 1.30305 1.30707
1.31930 1.34385 1.35485 1.37915 1.39677 1.40749 1.41123 1.42086 1.42992 1.43595
1.44018 1.44419 1.46622 1.49923 1.49990 1.52196 1.52703 1.55023 1.59503 1.60381
1.60472 1.60599 1.63467 1.63796 1.63981 1.68399 1.68807 1.70932 1.72086 1.73352
1.75644 1.78911 1.81291 1.85826 1.86642 1.87074 1.88017 1.92868 2.03862 2.07463
2,14767 2.19559 2.22222 2.25315 2.36004 2.36907 2.45187. 2.75000 2.75000 2.75000



0.85888
1.06216
1.24744
1.43908
1.56077
1,77535
1.89551
2+10360
2.35586
2.67776

0.71011
1.11815
1.22584
1.39541
1.54405
1,64505
1.83095
2,05374
2.14859
2:.66660

0.94480
1.13542
1.24903
1.44596
1.61411
1.77706
1.91980
2.11520
2.37351
2.75000

0.73084
1.11962
1.23623
1.40904
1.55836
1.64719
1.85753
2.06487
2.24487
2.68601

PROGRAM 7.2

0.95095
1.15028
1.27933
1.47502
1.62026
1.79050
1.94659
2.16084
2.40349
2.75000

0.81264
1.12115
1.24055
1.41114
1.57501
1.65012
1.88233
2.07598
2.24525
2.70577

TRUE P

0.0500

0.95553
1.150387

1.27981

1.50057
1.66651
1.79208
1,97320
2.19376
2.45282
2.75000

TRUE P

0.06500

0.86679
1.12415
1.24701

1.66419
1.90167
2.08070
2.30863
2.75000

SIMULATION

LOWER LIMIT

NORMAL DOUBLE

-6,0000

0.95903
1.16623

1.31884

1.51608
1.70349
1.79840
2.05817
2.20693
2.46131.
2.75000

LOWER LIMIT

100 RANKED VALUES OF K

0.96063
1.17724
1.34835
1.51911
1.70361
1.80255
2.07560
2.21689
2.50283
2.75000

-6.0000

0.94239
1.14315
1.27278
1.43651
1.58159
1.68309
1.94696
2.08352
2.35074
2.75000

100 RANKED VALUES OF K

0.98562
1.14739
1.28473
1.46153
1.58869
1.68761
1.95506
2.08409
2.40496
2.75000

UPPER LIMIT

1.6449

0.98971
1.20669
1.35554
1.52401
1.73029
1.80303
2.08074
2.25136
2.57618
2.75000

UPPER LIMIT

1,6449

1.05862
1.15272
1.295383
1.46315
1.59218
1.72527
1.96557
2.09675
2.41701
2.75000

LIMITS

1.01224
1.21020
1.38416
1.53521
1.74816
1.86043
2.09093
2.2895¢
2.57908
2.75000

1.08140
1.19933
1.34595
1.49631
1.60748
1.72761

1.99518

2.11041
2.59237
2.75000

1.01785
1.23123
1.39355
1.54862
1.76776
1.87181

2.09417°

2.29092

2.59144

2.75000

1.08174
1.20783
1.36144
1.52392
1.61977
1.74771
2.02676
2.11650
2.60836
2.75000

260

‘1401925 —— -
1.23408
1.43345 -

1.55300

1,76933
1.87769

2'10090"“*‘“*

2.30637

2.60863
2.75000

1.088897 i

1.22384
1.38794
1.52800
1.63081
1.81047
2.04892
2.14679
2.63024

- 2.75000



4.83971
1.19495%
1.26477
1.39897
1.46485
1.64805
1.80953
2.03648
2.22192
2.5413¢0

0.67362
1.22394
1.47365
1.59289
1.69628
1.77986
1.89907
2.04805
2.22276
2.50772

1 .905484
1.19685
1.27367
1.45718
1.48894
1.67124
1.82133
2.06583
2.22871
2.54296

0.89333
1.25326
1.48330
1.59777
1.69918
1.78266
1.92383
2.05542
2.26693
2.57476

PROGRAM 7.2

4.91334
1.19721
1.28442
1.41122
1.49161
1.48601
1.84446
2.07853
2.27381
2.55644

0.89457
1.24553
1.49578
1.61257
1.70103
1.79324
1.94063
2.05644
2.30618
2.66102

TRUE P

0.0500

1.01914
1.20886
1.33249
1.41194
L.503591
1.70439
1.86535
2.09614
2.28816
2.65724

TRUE P

0.0500

0.98935
1.25228
1.49681
1.61546
1,71019
1.79697
1.94085
2.07374
2.33246
2.74417

sIMULATION

LOWER LIMIT

NOR#AL

-2.5758

1.02723
1.21031
1.54007
1.42636
1.5180vu
1./3786.
1.87186
2.105910
2.322240
2.75000

LOWER LIMIT

100 RANKED VALUES OF K

1.08765
1.21206
1.39499
1.42773
1.53852
1.74442
1.91704
2.12795
2.56683
2.75000

-2.5758

1.06141
1.29308
1.5085¢
1.61579
1.72587
1.81361
1.95343
2.07944
2.37473
2.75000

100 RANKED VALUES OF K

1.08692
1.39945
1.51229
1.63983
1.72605
1.82106
1.96026
2.09566
2.38074
2.75000

DuUBLE

UPPER LIM]T

1.6954

1.12744
1.2263%6
1.857951
1.428537
1.55641
1.75665
1.94716
2.14024
2.38844
2.75000

UPPER LIMIT

1.6954

1.10107
1.42392
1.51634
1.65715
1.73054
1.87374
1.96574
2.12206
2.38274
2.75000

LIMIS

1.15%174
1.25484
1.864%%
1.44145
1.56956
1.76547
1.95806
2.15146
2.38881
2.75000

1.14588
1.46298
1.55254
1.67321
1.73638

1.88164

1.98730
2.13352
2.42137
2.75000

1.16831
1.25655
1.36846
1.44900
1.60376
1.78892
1.97789
2.16700
2.40770
2.75000

1.15212
1.46596
1.55659
1.67868
1.75000
1.89010
1.99528

2.42346
2.75000

1.1773%
1.25890"

1.87777

1.45828

1.61646

1.79318°

2.01527

2.18716
2.44881

2.75000

1.18481
1.,47219

1.58059
1.69582

1.75372

1.89553
2.03846

2.20723
2.44240
2.75000
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PROGRAM 8.1

NORMAL RELIABILITY LIKELIHOOD CONTOURS



title

normal - reliability

chapter o

a®»100
b>q
c>3
d>2
e>2
T2
g>4
u>16

read{x)
read{v)
read{n)
read{b)
read(in)

i=1(1)4
read(gi)
repeat

fi=1.0
fa=-1.0

ji=o

10)newline
1065,0,0,5.1
newline 2
space 39
caption
program 8.1
newline 2
space 54
caption
sampLte average
print(x)z,s
newline
newline -
space 4o
caption
sgrt -of

normal

unbiased

Likelihood Contodrs

PROGRAM 8.1

estimate of

reliability

likelihood

variance

contou

printiv)s,s
newline
newline
space 57
caption
sample size
print(n)s,:
newl ine
newline
space 44
caption.
unbiased estimate
print(b)s3,4

mil=29

newline
newline
space 57
caption
spLit 1
newline
newline
space- 16
caption
Lett - right Limits
space 23

caption

zero - infinity
space 3

i=1(1)2
print(gi)z, s

repeat

space 1

p ~ 0.0

rsi=s(1)s

print(gi)z, s
repeat
newline
newline
space 16
caption
contour
caption
Left 2
newline 2

sigma

right

of reliability

Split 2 «5p = «35p

mu one

2 Left 3

mu two Left 1

right 3

267

SpLit 3 «ID - ogp

right 1



jump 11, jn=t

i=r(1)in
read(ai)
repeat

z=¢ngZx/Z)

z=Pexp{nz)
h=-2X
k=1

11)2=0.39894228044=1(1)in

a=0sart(z-1/n)
a=av

g=aa+xx
b=@lLog{z/a)
b=Pexp{nb)
c=Cexp(-n/2)

h=bc

UI=0.01103
U2=0s 05
u3=o.10
U4=0e13537
U5=0e50
U6=0.60667
Ug7=0.70
Uug8=o0.80
ug=0.90
UIO=0.95
UIi=o.96
UI2=0.97
U13=0.98
UI4=0.99
UI5=0+995
Ui6=0.999

ho= 0.70710656
b1= 0.225836846
h2=~0.252128668
bs= 1.259695130
b4=-1.287822453
hs= 0.94064607
bé6= 0.5641896
b7= 043275911

k=1(1)16

jump s1,Kn>mn
jump 50
s1)newline
1065,0,0, 51
newline 2
space 39
caption
program 8.1
newline 3
space 16
caption
contour . si
caption

Left 2
newline 2

Kit=1

mi=40
so)c=0lLog(ai)
c=@expinc)
c=PLog(zcukn)
c=zaiaic/n+g
d=bb-4cC

jump 1,0>d

d=psqrt(d)
e=-p/2+d/2

f=-b/2-d/2

newline

normal

gma

right =2

Likelihood

contours

reliability
nu one mu two left 1 riéht I
LeTt 3 right 3

kn=Kn+1 268
space ‘1§

print{uk):,s

print(ai)r,s

print(f)1,s

print(e)z,s

j=o

a=¢m6d2f)
s)a=abo/ai

U=I+ab7

u=gLog(z/u)
Lt=1(1)3-
cl=gexp(Lu)
repeat

U=brcr+va2Ca2+b3Cci+bgCqt+bscs
a=gexp (-aa)

a=1-Uabé

jump 15, j=2

jump 2, j>o

jump 3,0>f

4)space
print(alz,s
a=gmod(e)
J=1

jump s

2) jump 6,0>e

7)print(a)s,s
jump 8

6)a=1-a
jump 7

3)a=1-a
jump 4



8)j=2
er="
ez2=¢
di=q1
~d2=g2

space

18)m=2{-1)1
an=o-

nn=1(1)2
bn=fnnem—-fnndnn
a=¢mod(bn)

jump s

15)jump 16,bA>o0

17)an=an+a
repeat
an=1-an

40)print(an),s
repeat

jump 19,d1=03
space

dr=g3

dz2=g4

jump 18

16)a=1-a

jump 17
1g)repeat

1) jump 60,K=1
newline
kn=Kn+1

60)repeat

newline s

space- 38

caption -
maximum value of Likelihood
space- 3

print(h)o,s

jump 12, jn=1
jn=1

X=2X

v=2V

b=0.99

i=1(1)4
gi=2gi
repeat
i=1(1)in
al=zai
repeat

jump 10

12 )end

close

>

2.036 I.0 I0.0 0.99

-0.1407 442127 —0+374

Q.10 0e20 00'30

(el B ¢
I.00
I1.10

T

0e¢92
I.01
.20

0493
1.02
I.30

Oe40.
0.94
Io03
1.40

0«50
0.95
I.04
I.50

function

38

42096

0.60
O 96
1.05§
I1.60

Oe70
0-97
1.06
1070

c.80
0.98
I.O?
1.80

CeQO
0¢99
1.08
I1.90

I.09
2400
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LEFT =~

CONTOUR

0.01103
0.05000

0.01103%
0.05000
0.120n00
0.13537

0.01103
0.05000
0.10000
Ne13537
n.50000
0.60667
0.70000

0.01103
N.05000
0.10000
0.13537
6.500600
D.60667
0.70000
0.80000
5.90000
0.95000
0.96000
0.97000

RIGHT LIMITS

SiGMA

0.50000
0.60000

0.70000
0.70000
0.70000
0.70000

0.80000
6.50000
0.30000
0.30000
0.30000

0.80000

0.30000

0.v0000
0.90000
0.-0000
0.20000
0.60000
§.90000
0.20000
0.90000
0.50000
0.90000
0n.90000
0.90000

PROGRAM 8.1

SQRT

MU ONE

1.69780
1.96145

1.446188
1.60998
1.69900
1.74636

1.30449
1.45149
1.53308
1.57323
1.81940
1.88713
1.97397

1.18424
1.34271
1.42907
1.47093
1.70793
1.75977
1.80%51
1.85854
1.92460
1.97557
1.99178
2.01937

NORMAL RELTABILITY LIKELIHOOD CONTOURS
SAMPLE AVERAGE 2.03600
OF UNBIASED ESTIMATE OF VARIANCE 1.00000
SAMPLLE SIZF 10.0
UNBIASER ESTIMATE RELIABILITY 0.9900

SPLIT 1 P - 0.0 SPLIT 2 .5P - .5P
ZERO - INFINITY -0.1407 4,2127
MU TWO LEFT 1 RIGHT 1 LEFT 2 RIGHT 2
2.37420 0.99767 0.99996 0.99889 0.99889
2.11055 0.99946 0.99978 0.99968 0.99968
2.61012 0.98162 0.99990 0.98893 N.98893
2.46202 0.98927 0.99978 3.99371 0.99371
2.37300 0.99239 0.99965 0.99554 n.99554
2.32564 0.99370 0.99955 0.99628 N.99628
2.76751 0.94851 0.99973 0.96444 0.96444
2.62051 0.96519 0.99947 0.97644 D.97644
2.53802 0.97234 0.99925 0.98139 0.98139
2.49877 0.97538 0.99911 0.98344 nN.98344
2.25260 0.98852 0.99757 0.99147 0.99147
2.184R7 0.99084 0.99684 1.99255 nN.99255
2.09803 0.9932¢ 0.99564 0.99333 0.99333
2.88776 0.90588 0.99933 0.92913 N.92913
2,72929 0.93214 0.99879 0.94963 Ne94963
2.64203 0.94384 nN.99834 0.95845 0.95845
2.60107 0.94891 0.998n7 0.96217 0.96217
2.36407 0.97113 0.99569 1.97732 0.97732
2.31223 0.97473 0.99490 0.97943 N1.97943
2.26649 0.97758 0.99410 0.98097 0.98097
2.21346 0.98054 0.99304 0.98239 0.,96239
2.14740 0.98376 0.99148 0.98362 0.98362
2.09643 0.98592 0.99008 0.98418 0.98418
?2.08022 0.98655% 0.98959 0.98429 N.98429
2.05263 0.98758 0.98872 0.98440 0.98440

SPLIT 3 ,1P - ,9pP

-0.3740
LEFT 3
0.99794
0.99951

0.98310

- 0.991318

0.99304

0.99422

0.951%06

0.96734
8.97406
0.97400
0.98588
0.99086
0.99275

0.91014

0.93528
0.94539
0.95147
0.97167

0.97484

0.97729
,97975

0.98227
0.98382

0.98425

0.98490

4.0960

RIGHT 3

0.59949

0.99976

0.@9555
S 8,99751

0.99816

0.92838

D.0R828

0.99076
0,09173

0.99473
H.99477
3.9%434

“Be5b270

0.97066

- .97591

N.9780%
3.3R566
N.9R641

C0VIREB1

0.98693

B.98676

0.98625
0.98602

0.9r557
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CONTOUR

0.01103
0.05000
6.10000
0.13537
0.50000
0.60667
0.70000
0.R0000
6.90000
0.95000
6.9460080
0.97000
6.98000

0.01103
0.05000
0.10000
0.13537
0.50000
0.60667
8.70000
0.80000
0.90000
0.950080
N.96000
8.57000
0.98000
0.99000

0.01103
6.05000
6.10000
8.13%37
0.50000
0.60667
0.700010
6.80000
0.90000
0.95000
0.96000

SIGHA

0.91000°

0.51000
0.91000
0.91000
0.91000
0.91000

6.91000

6.91000
0.91000
0.91000
0.91000
0.91000
0.91000

0.92000
§.92000
8.92000
0.92000
0.92000
n.92000
0.92000
n.o22000
0.92000
8.92000
3.92000
D.92000
g.92000
0.92000

8.93000
0.33000
0.93000
0.23000
0.93000
g.23000
p.v3000

- 0.73000

8.9300¢0
0.93000
0.93000

PROGRAM 8.1

MU ONE

1.17372
1.33372
1.42086
1.463507
1.70156
1.75348
1.79910
1.85159
1.91559
1,96155
1,97428
1.99025
2.01414

1.16345
1.32%02
1.41298
1.45558
1.69%84
1.74765
1,79362
1.84588
1.90869
1.95201
1.96333
1.97661
1.993%68
2.02748

1.15342
1.31662
1.40544
1.44844
1.69074
1.74316
1.78901
1.84131
1.94359
1.94556
1.95620

NORMAL RELIABILITY LIKELIHOOD
MU TWO LEFT 1 RIGHT 1 LEFT 2
2.89828 0.90144 0.99928 0.92527
2.73828 0.92862 0.99869 0.94663
2.65114 0.94078 0.99821 0.95584
2.60893 0.94606 0.99793 0.95974
2.37044 0.96925 0.99540 0.97564
2.3185%2 0.97300 0.99458 0.97786
2.27290 6.97598 0.99375 0.97948
2.22041 0.97906 0.99266 0.98098
2.15641 0.98236 6.99110 0.98228
2.11045 0.98444 0.98981 0.98288
2.09772 6.98498 0.98942 0.98299
2.08175 0.98563 0.98892 0.98310
2.05586 0.98664 0.98806 0.98322
2.90855 0.89700 0.99922 0.92148
2.74698 0.925%10 0.99859 0.94359
2.65902 0.93771 0.99408 0.95320
2.61642 0.943819 0.99777 0.95727
2.37616 0.96736 0.99510 0.97393
2.32405 6.97128 0.99423 0.97627
2.27838 0.97439 0.99337 6.97797
2.22612 8.97759 0.99223 0.97954
2.16331 0.98099 0.99065 0.98091
2.11999 6.98507 0.98940 1.98154
2.10867 0.98358 0.9890% 0.98166
2.09539 0.98416 0.98862 0.98178
2.07832 0.98488 0.98806 N.98190
2.04452 0.,98623 0.98687 0.98201
2.91858 0.8925%¢ 0.99915 0.91746
2.75538 0.,92157 0.99348 0.94n52
2.66656 0.93463 0.99793 1.95053
2.62356 0.94032 .0.99761 0.95477
2.38126 0.96547 0.99477 0.97219
2.328u84 0.96956 0.99386 0.97464
2.28299 6.97280 0.99295 0.97643
2.23069 0.97614 0.99177 0.97808
2.16841 0.97966 0.99014 0.97952
2.12644 G6.98178 0.98889 0.98017
2.11580 0.98229 0.98855 0.980390

CONTOURS

RIGHT 2

0.92527
0.94663
0.95584
N.95974
0.97564
0.97786
0.97948
0.98098
0.98228
0.98288
0.98299
0.98310
0.98322

0.92138
N.94359
0.95320
0.95727
0.97393
0.97627
0.97797
0.97954
0.98091
0.98154
1.98166
N.98178
0.98190
0.98201

0.91746
0.94052
0.95053
0.95477
N.97219
0.97464
0.97643
0.97808
0.97952
0.98017
0.98030

LEFT 3

0.90578 -

0.93184

0.94339 -

0.94136
6.96075
8.97306

0.97562

0.97317

0.98076

0.98228
0.98265
0.98309

0.98373

0.90142 -

0.92837
0.94036
0.94583
8.96782
0.97127
0.97393
0.97459
D.97926
0.98078
0.98114
0.98153
8.98201
0.98284

0.89785
0.924¢%0

0.93732

0.94269
0.96587
0.96947
0.97224
0.97501
6.97777
0.97932
0.97067

0.95485~
0.96851
0.97407

0.97634

- 0.98447

0.98528

098573 -
C0.9R595

0.98578
0.98536
1.98521
0.583498

‘098455

3e95194
0.96631

0.97218 -

0.97458
01.98323
0.98411
0.98460
0.08486

0.98438

0.98407

0.98381

0.98320

6.94897
0.96486
0.57024

097277

0.98195
0.98289
0.98343

0.98372

01.98364
0.98331
0.98319

_eT

" RIGHT 3



CONTOUR

0.97000
0.98000
0.99000
0.99500

. 0.01103
0.05000
0.10000
0.13537
0.50000
0.60667
0.70000
0.80000

0.90000.

0.95000
0.956000
0.97000
0.98Nn00
0.99000
0.99500
0.99900

0.01103
0.05000
0.10000
0.13537
0.50000
0.60667
0.70000
0.80000
0.90000
0.95000
0.96000
0.97000
0.98000
0.99000
0.99500
0.99900

0.01103

STGMA

0.93000

0.93000.

0.930090
0.93000

0.94000
0.94000
0.94000
0.94000
6.24000
0.94000
0.24000
0.94000
0.94000
0.24000
D.94000
0.94000
D.94000
0.94000
0.94000
0.94000

0.95000
0.95000
N.95000
0n.25000
0.95000
0.95000
0.95000
0.95000
0.95000
0.950600
0.95000
0.95000
0.95000
0.95000
0.95000
0.95000

0.26000

PROGRAM 8.1

MU ONE

1.96836
1.98307
2.003567
2.02283

1.14362
1.30850
1.39322
1.44166
1.68622
1.73%07
1.78%24
1.83780
1.90010
1.94158
1.95195
1.96366
1.97752
1.99%68
2.00888
2.0308s6

1.13404
1.30066
1.39132
1.43%21
1.68229
1.735%66
1.78228
1.83%3%2
1.89811
1.93980
1.95018
1.96188
1.97564
1.99345
2.00598
2.,02269

1.12468

MU TWO

2.10364
2.08893
2.06833
2.04917

2.92838
2.76350
2.67378
2.630354
2.38578
2.33293
2.28676
2.23420
2.17190
2.13042
2.12005
2.10834
2.09448
2.07632
2.06312
2.04114

2.98796
2.77134
2.68068
2.63679
2.38971
2.3363%4
2.28972
2.23668
2.17389
2.13220
2.12182
2.11012
2.09636
2.0785%
2.06602
2.04931

2.94732

NORMAL

RELIABILITY LIKELIHOOD
LEFT 1 RIGHT 1 LEFT 2
0.98285 0.98815 0.98042
0.98351 0.98765 0.98055
0.9844¢ 0.98693 0.98067
0.98519 0.98622 0.98073
‘,88812 0.99908 0.91353
0.91804 0.99836 0.93742
0.93155 0.99778 0.94782
0.93745 0.99743 0.95225%
0.96358 0.99443 0.97043
0.96785 0.99346 0.97299
0.97123 0.99251 0.97486
0.97471 0.99127 0.97658
0.97838 0.98957 0.97809
0.98056 0.98829 N.97878
0,98108 0.98794 0.97892
0.98165 0.98755 0.97905
0.98230 06.98707 0.97918
0.98313 0.98641 0.97931
0.98371 0.98591 0.97937
0.98463 0.98505 0.97942
0.88371 0.99901 0.90958
0.91452 0.99823 0.93431
0.92848 0.99761 0.94510
0.95457 0.99724 0.94970
0.96171 0.99406 0.96864
0.96615 0.99304 0.97131
0.96968 0.99203 0.97327
0,97331 0.99072 0.97507
0.97714 0.98894 0.97665
0.97942 0.98760 0.97737
0.97996 0.98724 0.97751
0.98054 0.98683 0.97765
0.98122 0.98633 N1.97778
0.98206 0.98566 0.97792
0.98264 0.98518 0.97799
0.98338 0.98450 0.97804
0.87931 0.99893 0.90562

CONTOURS

RIGHT 2

0.98042
0.98055
0.98067
0.98073

0.91353
0.93742
0.94782
0.95225
1.97043
0.97299
0.97486
0.97658
1.97809
0.97878
0.97892
0.97905
6.97918
0.97931
0.97937
0.97942

0.90958
0.93431
0.94510
0.94970
N.96864
0.97131
0.97327
1.97507
0.97665
1.97737
0.97751
0.97765
0.97778
0.97792
0.97799
0.97804

0.90562

LEFT 3

0.98006

0.98106

0.98154

0.89269

0.92142

0.93427

0.93983
0.94391
0.96765
8.97054
0.97342
0.97629
0.97788
0.978324
0.97863

0.97907

0.97960
0.97995
0.98050

0.88833

0.91793
0.93121
0.93697
0.96195
0.96584
0.96385
0.97184
0.97482
0.97647
0.97484
0.97725
0.97769
0.97823
0.97359
0.97902

0.88399

- 0.98303
“0.98283

RIGHT '3

0.98249

0498212

0.94595 "

0.96175

6+96826

0.97092

$0.98062°
0.98163

0.98221
01.98254

‘0.98248

0.98216

272

0.68205 "

0.948191
- 0.98171

0.98142

0.9811R "
0.98073

0.94288
0:95940
0.96623

.96902"

0.97926

"0.68033

0.98095

"0.98132

0.98127
0.98095
0.98084

0.98069°

0.98050
8.98021
0.97998
0.97964

0.93%977



CONTOUR

0.05000
0.10000
0.13537
0.50000
0.60667
06.70000
0.80000
0.90000
0.95000
0.96000
0.97000
0.98000
0.99000
0.99500

0.01103
0.05000
0.10000
0.13587
0.50000
0.60667
0.70000
0.80000
0.90000
0.95000
0.96000
0.97000
0.98000
0.99000
0.99500

0.01103
0.05000
0.10000
0.13587
0.50000
0.60667
0.70000
0.80000
6.90000

SIGMA

0.96000
0.96000
0.96000
0.96000
0.96000
0.96000
0.96000
0D.26000
0.96000
0.96000
6.96000
0.96000

0.96000

0.96000

0.57000
0.97000
0.57000
0.97000
0.27000
0.97000
0.97000
0.97000
0.97000
0.97000
0.97000
0.97000
0.97000
0.97000
0.27000

N.98000
0.98000
0.98000
0.98000
0.298000
0.98000
0.98000
0.98000
0.98000

FROGRAM 8.1

MU ONE

1.29309
1.38473
1.42909
1.67892
1.73292
1.78010
1.83383
1.89757
1.94010
1.95075
1.96281
1.97712
1.99606
2.01018

1.11555
1.285%79
1,37844
1.42330
1.67611
1.73083
1.77870
1.83333
1.89R48
1.64253
1.95374
1.96660
1.98228
2.00476
2.03074

1.10662
1.27874
1.37245
1.417/84
1.673584
1.72938
1.77807
1.83382
1.90089

NORMAL RELIABILITY LIKELIHOOD

MU TwO LEFT 1 RIGHT 1 LEFT 2
2.77891 0.91100 0.99810 0.93117
2.68727 0.92541 0.99744 0.94236
2.64261 0.93171 0.99705 0.94713
2.39308 0.95984 0.99366 0.96683
2.33908 0.96447 0.99259 0.96962
2.29190 0.96815 0.99152 0.97166
2,23817 0.97195 0.99013 0.97354
2.17443 0.97596 0.98824 0.97519
2.1319%0 0.97836 0.98682 0.97594
2.12125 0.97892 0.98643 0.97609
2.10919 0.97955 0.98599 0.97623
2.09488 0.98028 0.98545 0.97637
2.07594 0.98120 0.98471 0.97651
2.06182 0.98187 0.98413 0.97658
2.95645 0.87494 0.99885 0.90165
2.78621 0.90751 0.99796 0.92803
2.69356 0.92235 0.99726 0.93960
2.64870 0.92886 0.99684 0.94454
2.39549 0.95800 0.99324 0.96500
2.34117 0.96282 0.99210 0.96791
2.29330 0.96665 0.99097 0.97003
2.23867 0.97062 0.98950 0.97199
2.17352 0.97484 0.98748 0.97371
2.12947 0.97739 0.98593 0.97450
2.11826 0.97800 0.98551 0.97465
?2.10540 0.97869 0.98502 01.97480
2.08972 0.9795%0 0.98439 01.97495
2.06724 0.98062 0.98346 1.97509
2.04126 0.98185 0.98233 0.97517
2.96538 0.87059 0.99876 .89769
2.79326 0.90403 0.99782 0.92487
2.69955 0.91931 0.99706 0.93683
2.65416 0.92602 0.99662 0.94195
2.39816 0.9%618 0.99280 0.96317
2.34262 0,96119 0.99159 0.96618
2.29393 0.96519 0.99038 0.96839
2.23818 0.96934 0.98881 0.97043
2.17111 0.97379 0.98663 0.97222

CONTOURS

RIGHT 2

0.93117
0.94236
0.94713
0.96683
0.96962
0.97166
0.97354
0.97519
01.97594
0.97609
N.97623
0.97637
01.97651
0.97658

0.90165
0.92803
0.93960
0.94454
0.96500
0.96791
0.97003
0.97199
0.97371
0.97450
N.97465
0.97480
0.97495
0.,97509
0.97517

N.89769
0.92487
0.93683
1.94195
01.96317
0.96618
0.96839
0.97043
0.97222

LEFT 3

0.91445

0.92816
0.93410

0.95998
0.96403 "
0.96715

6.97027

0.97337

0.97510
0.97549
0.97501
0.975638
0.97/97
0.97737

0.87966

6.91098-
0.92510
0.93124- -
0.95802

0.96222
0.96547
0.96870
0.97194
0.97376
0.97418

0.97463

0.97515

0.97654

0.87536
0.9n752
0.922n6
0.92839
0.95607
0.96042
0.96579
0.96716
0.97054

RIGHT 3

0.,95701
0.96416

0.97966
0.98005
0.95000
0.97967

01.97955
0.97940

0.97919
8.97887

0.97860

0.93662

20795459 -

0.96205

0V9RS12

0.97642

0.9/873
0.97869

- 0.97833

0.97819

0.97802

0.97777

N.97736
0.97679

0.93344
S he95213

0.9%991

T 0494312

0.97495

0.97621

0.97694
01.97738

0.97732

273

9 0.96709
1 0.97786
‘0.97899

0497762 - -
0.9/832



CONTOUR

0.95000
0.96000
0.97000
0.980080

0.01103
N.05000
8.10000
0.13537
0.50000
0.60667
0.70000
0.80000
0.900040
0.95000
0.96000
6.97000
86.98000

0.01103
0.05000
0.,10000
0.13537
0.50000
0.60667
0.70000
0.80000
0.90000
0.95000
0.96000
0.97000

0.01103
g0.050040
N.10000
0.13537
0.50000
0.60667
0.70000
0.80000

SIGMA

0.98000
6.98000
0.98000
0.98000

0.99000
0.99000
0.99000
0.99000
0.99000
0.29000
0.99600
0.99000
0.99000
0.99000
0.99000
0.99000
0.99000

1.00000
1.00000
1.00000
1.00000
1.00000
1.00000
1.00000
1.00000
1.00000
1.00000
1.00000
1.00000

1.01000
1.01000
1.01000

1.01000

1.01000
1.01000
1.01000
1.01000

PROGRAM 8.1

MU ONE

1.94729
1.95946
1.97381
1.99244

1.09790
1.27196
1.34675
1.417268
1.67212
1.72859
1.77822
1.83%31
1.9048¢9
1.95481
1.95363
1.98593
2.01371

1.08939
1.26542
1.36135
1.40784
1.67094
1.72844
1.77915
1.83784
1.91065
1.96601
1.983%0%
2.00896

1.08108
1.25914
1.35622
1.40330
1.67030
1.72894
1.78087
1.84146

NORMAL RELIABILITY LIKELIHOOD

MU THWO LEFT 1 RIGHT 1 LEFT 2
2.12471 0.97654 0.98492 0.97304
2.112%4 0.97722 0.98444 0.97320
2.09819 0.97800 0.98386 0.97335
2.07956 0.97898 0.98308 0,97351
2.97410 0.86628 0.99867 0.89373
2.80004 0.90057 06.99766 0.92171
2.70525 0.91629 0.99686 0.93406
2.65932 0.9232¢0 0.99639 0.93934
2.39988 0.95439 0.99233 0.96132
2.34341 0.95960 0.99104 N.96445
2.29378 0.96377 0.98975 N.96674
2.23669 0.96812 0.98807 0.96887
2.16711 6.97283 0.98570 0.97072
2.11719 0.97584 06.98376 0.97157
2.10337 0.97662 0.98319 N.97174
2.08607 0.,97757 0.98245 0.97190
2.05829 0.97903 0.98120 0.97206
2.98261 0.86201 0.99857 0.88977
2.80658 0.89714 0.99750 0.91855
2.71065 0.91330 0.99664 0.93128
2.66416 0.92041 D.99614 0.93674
2.40106 0.95263 0.99183 0.95946
2.3435%6 0.95805 0.99045 0.96271
2.29285 0.96239 6.989n7 0.96509
2.723416 0.96696 0.98726 0.96729
2.16135 0.97198 0.98467 0.96922
2.10599 0.97535 0.98240 0.97010
2.08895 0.97632 0.98164 0.97027
2.06304 0.97773 0.98045 0.97044
2.99092 0.85778 0.99847 0.88583
2.81246 0.89374 0.99732 0.915410
2.71578 0.91033 0.99642 0.92850
2.66870 0.9176% 0.99588 0.93413
2.40170 0.95091 0.99129 0.95760
2.34306 0.95654 0.98983 0.96096
2.2%9113 0.96107 0.98835 0.96342
2.23054 0.96587 0.98639 01.96571

CONTOURS

RIGHT 2

0.97304
0.97320
0.97335
0.97351

0.89373
0.92171
0.93406
0.93934
0.96132
0.96445
0.96674
0.96887
B.97072
0.97157
0.97174
0.97190
0.97206

n.88977
0.91855
0.93128
0.93674
1.95946
0.96271
0.96509
0.96729
0.96922
0.97010
6.97027
N.97044

0.88583
0.915490
0.92850
0.93413
0.957640
0.96096
0.96342
§.96571

LEFT 3

0.97247
0.97293
0,97343

0.97404

0.87108
0.90407
0.91903
0.92554
0.95413
0.95863
0.96213
0.96563
0.96918
0.97126
0.97176
06.97235
0.97321

0.856584
0.90064
0.91501
0.92271
0.952210
0.954586
0.96049
0.96414
0.96787
0.97014
0.97074
0.97157

0.86262
0.89723
0.91301
0.919090
0.95028
0.95511
0.95887
0.96267

RIGHT -3

0.97690

0.97675
0.97653
0.97621

0.93023
194963

0.96108
3.97345

N.97476
‘N.97583"

0.97598

274

0.97589 -

0.97539

0.97519

0.97490
0.97434

0492700 -

0.94711

0.955%4

0.95902

0.97192

0.97329
0.27409
0.97454

0.,97377

0.97349
0.97297
- 0.92374
0.94457

0.95331
8.35693
0.97036
0.97179
0.97261
0.97306



CONTOUR

0.90000
0.95000
0.96000

0.01103
0.05000
0.10000
0.13537
0.50000
0.60667
0.70000
0.80000
0.90000
0.95000

0.01103
0.05000
0.10000
0.13537
0.50000
0.60667
0.70000
0.80000
0.60000

0.01103
0.05000
0.10000

0.13537

0.50000
0.60667
0.70000
0.80000
0.90000

0.01103
0.05000
0.1000n
013537
0.50000

SIGMA

1.01000
1.01000

1.01000

1.02000
1.02000
1.02000
1.02000
1.02000
1.02000
1.02000
1.02000
1.02000
1.02000

1.03000
1.03000
1.03000

'1.03000

1.03000
1.03000
1.03000
1.03000
1.03000

1.04000
1.04000
1.04000
1.64000
1.04000
1.04000
1.04000
1.04000
1.04000

1.05000
1.0500¢0
1.05000
1.05000
1.05000

PROGRAM B,1

MU ONE

1.91846
1.98322
2.01051

1.07297
1.25310
1.35138
1.39907

1.67020.

1.73011
1.78342
1.84624
1.92876
2.02017

1.06506
1.2473%1
1.34482
1.39513
1.67065
1.73195
1.78683
i1.85228
1.94240

1.05734
1.24175
1.34253
1.39150
1.67166
1.73449
1.79114
1.85973
1.96122

1.04980
1.23643
1.33852
1.38816
1.67324

NORMAL RELIABILITY LIKELIHOOD
MU TWO LEFT 1 RIGHT 1 LEFT 2
2.15354 0.97125 0.98351 0.96771
2.0887/8 0.97921 0.98068 0.96862
2.06149 0.97674 1.97938 0.968810
2.99903 0.85358 0.99836 0.88191
2.81890 0.89038 H.99714 .91225
2.72062 0.90740 0.99618 0.92573
2.67293 0.91491 0.99561 0.93152
2.40180 0.94923 0.99073 0.95574
2.34189 0.95507 0.98916 0.95921
2.28858 0.95981 0.98757 0.96176
2.22576 0.96486 0.98545 0.96412
2.14324 0.97068 0.98219 0.96619
2.05183 0.97618 0.97787 0.96714
3.00694 0.84944 0.99825 0.87801
2.82469 8.48705 0.99695 0.90911
2.72518 0.90449 0D.99593 0.92296
2.67687 0.91221 0.99532 0.92892
2.40135 0.94760 0.99013 0.95388
2.34005 0.95367 0.98845 0.95747
2.28517 0.95861 1.98674 0.96010
2.21972 0.96394 0.98442 0.96254
2.12960 0.97034 0.98066 1.96468
3.01466 0.84534 0.99813 D.87412
2.83025 0.88376 N.994675 8.90598
2.72947 0.90163 0.99566 0.92020
2.68050 0.90955 0.995n02 0.92632
2.40034 0.94601 0.98950 0.95203
2.337%1 0.95232 0.98770 0.95572
2.28086 0.95749 0.98585 N.95844
2.21227 0.96313 0N.98330 0.96096
2.11078 0.97034 0.97880 0.96317
3.02220 0.84130 0.99800 0.87027
2.83557 0.88051 0.99654 01.90287
2.73348 0.89881 0.99538 0.91745
2.68384 0.90692 0.99471 0.92374
2.39876 0.,94448 0.98883 0.95017

CONTOURS

RIGHT 2

0.96771
0.96862
0.96880

0.88191
0.91225
0.92573
0.93152
0.95574
0.95921
0.96176
0.96412
01.96619
0.96714

0.87801
f.90011
0.92296
n.92892
0.95388
0.95747
0,96010
N.96254
N.96468

0.87412
0.90598
0.92020
0.92632
0.95203
0.95572
0.95844
0.96096
0.96317

D.87027
0.90287
0.91745
N.92374
0.95017

LEFT 3

0.96661
0.96918
0.97007

0.85344
0.89385
0.91003
0.91711
N.94839
0.95338
0.95728
0.961.24
0.96542
0.96877

0.85431
0.89050
0.90758
0.91434
0.94652
0.95168
0.95572
0.9598%
0.96434

0.85021
0.88718
0.9n415
0.91156
0.94468
0.95n000
0.9%419
0.95351

0.96342

0.84516
6.88389
0.90125
0.90388

0.94286

RIGHT 3

0.97197
0.97142

0.92047

0.64201

“0.095187 7

0.95483
D.96877
0.97025
0.97110
0.97154
0.37121
0.96962

0.91719
0.93943
0.94881
0.958270
0.96716
0.96869
0.96956
0.96998

0.96947

0.91389

0.93683

0.94653

0.96553
D.96711
0.96798
0.96837
0.96758

0.91059
0.93422
0.94423
0.94839
0.94388
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CONTOUR

D.60667
0.70000
g6.80000
0.90000

0.01103
0.05000
0.10000
0.13537
0.50000
0.60667
0.700600
0.80000

0.01103
0.05000
0.10000
0.13537
0.50000
0.560667
0.70000
0.80000

0.01103
0.05000
0.10000
0.13%37
0.50000
0.60667
N.70000
0.80000

0.01103
0.05000
0.10000
0.135387
0.50000
0.60667
6.70000
0.80000

SIGMA

1.05000
1.05000
1.05000
1.05000

1.06000
1.06000
1.06000
1.06000
1.06000
1.06000
1.06000
1.06000

1.07000
1.07000
1.07000
1.07000
1.07000
1.07000
1.07000
1.07000

1.08000
1.08000
1.08000
1.08000
1.08000
1.08000
1.08000
1.08000

1.09000
1.09000
1.09000
1.09000
1.09000
1.09000
1.09000
1.090600

PROGRAM 8.1

MU ONE

1.73774
1.79641
1.86878
1.99139

- 1.04246

1.23134
1.33478
1.38511
1.67539
1.74175
1.80270
1.87973

1.03530
1.22649
1.33131
1.38236
1.67814
1.74654
1.81013
1.89302

1.02833
1.22186
1.32810
1.37990
1.68150
1.75217
1.813880
1.90940

1.02154
1.21747
1.32517
1.37773
1.68550
1.75869
1.82888
1,93032

RELTABILITY

NORMAL LIKELIHOOD
MU THO LEFT 1 RIGHT 1 LEFT 2
2.33426 0.95104 0.98690 0.95398
2.27559 0.95645 0.98489 0.95678
2.20322 0.96245 0.98206 0.95938
2.08061 6.97106 0.97623 1.96166
3.02954 0.83731 0.99787 0.86644
2.84066 0.87731 0.995632 0.89978
2.73722 0.89603 0.99509 0.91472
2.68689 0.90434 0.99437 0.92117
2.39661 0.94301 0.98812 0.94833
2.33025 0.94983 0.986n4 0.95225
2.26930 0.95550 0.98386 0.95513
2.19227 0.96191 0.98069 N.95781
3.03670 0.83337 0.99773 0.86264
2.84551 0.87415% 0.99609 0.89670
2.74069 0.89329 0.99479 0.91200
2.68964 0.90181 0.99403 0.91861
2.39386 0.94160 0.98737 0.94650
2,32546 0.94869 0.98512 0.95053
2.26187 0.95465 0.98274 0.95349
2.178¢8 0.9515%7 0.97915 0.95625
3.04367 0.82949 0.99759 N.85887
2.85014 0.87105 0.99584 0.89365
2.74390 0.89060 0.99447 0.90930
2.69210 0.89932 0.99366 0.91607
2.39050 0.94026 0.98657 0.94467
2.31983 0.94764 0.98414 0.94881
2.25320 0.95392 1.98152 0.95186
2.16260 0.96147 0.97738 0.95469
3.05046 0.82567 0.99743 0.85514
2.85453 0.856799 0.99559 0.89062
2.74683 0.88796 0.99413 0.90662
2.69427 0.89688 0.99328 0.91355
2.38650 0.93899 0.98572 0.94286
2.31331 0.94668 0.98309 0.94711
2.24312 0,95331 0.98020 0.95024
?2.14168 0.96171 0.97528 0.95315

CONTOURS

RIGHT 2

0.95398
0.95678
0.95938

0.96166-

0.86644
0.89978
0.91472
0.92117
0.94833
N.95225
0.95513
0.95781

0.86264
0.86670
0.912060
0.91861
0.94650
0.95053
0.95349
0.95625

0.85887
0.89365
0.90930
N.91607
0.94467
N.94881
0.95186
0.95469

0.85514
0.89062
1.90662
0.91355
0.94286
0.94711
0.95024
0.95315

LEFT 3

0.94336
0.95271"

0.95722
0.96283

0.84215
0.88064
0.89339
0.90619
0.94108
0.945676

0.95126
1 0.95601

0.83320
0.87742
0.89556
0.9n354
0.93933

0.94519"

0.94987
0.95488

0.83429

0.87425
0.89276
0.90092
0.93761
0.94366
0.94853
0.95387

0.83043
0.87111
0.89000
0.890334
0.93594
0.947218
0.94725
0.95301

CRIGHT 3

0.94549
“0.96638 -

0.96671

0496535

- 0.93161
T0.94193

0.94622
0.96221
0.94386

" 0.9h474°
0.96498

0.50398
9,92898
0.95962

0.94404

0.96052

0.36220

0.9A306
8.96319

0.90068
0.92636
0.93731
0.94186
0.95881
0.96051
0.95135
0.94130

0.89739
0.92373
0.93498
0.93966
0.95708
0.958840
0.95959
0.95928
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CONTOUR

0.01103
0.05000
0.10000
0.13537
0.50000
0.60667
0.70000
0.80000

0.01103
0.05000
0.10000
0.13537
0.50000
0.60667

0.01103
0.05000
0.10000
8.13537

0,01103
0.05000
p.10000
0.13537

0.01103
0.05000
0.10000
0.13%37

0.01103
0.05000
0.10000
0.13537

0.01103
0.05000

STGMA

i1.10000

'1.10000

1.10000
1.10000
1.120000
1.10000
1.10000
1.,10000

1.20000
1.20000
1.20000
1.20000
1.200400
1.20000

1.30000
1.350000
1.30000
1.30000

1.40000
1.40000
1.40000
1.40000

1.50000
1.50000
1.50000
1.50000

1.60000
1.40000
1.00000
1.60000

1./70000
1.70000

PROGRAM B.1

MU ONE

1.01493
1.21330
1.32250
1.37%585%
1.69016
1.76417
1.84061
1.954%42

0.95839
1.18396
1.31051
1.37334
1.78-36
1.95157

0.91u61
1.17710
1.32648
1.40270

0.86525
1.19407
1.37484
1.47171

0.88859
1.23824
1.46634
1.60214

0.89955
1.31650
1.63254
1.94810

0.92¢83
1.44438

NORMAL RELIABILITY LIKELIHOOD

MU TWO LFEFT 1 RIGHT 1 LEFT 2
3.05707 0.82191 0.99727 0.85145
2.85870 0.86499 0.99532 0.88762
2.74950 0.88537 0.99378 0.90397
2.69615 0.89449 0.99238 0.91105
2.38184 0.93779 0.98482 0.94107
2.30583 0.94582 0.98197 0.94543
2.23139 0.95286 0.97875 0.94864
2.11258 0.96257 0.97260 0.95162
3.11361 0.78775 0.99527 0.81680
2.78804 0.83809 0.99195 0.85938
2.76149 0.86260 0.98931 0.87894
2.69866 0.87378 0.98774 0.88748
2.28664 0.93160 0.97164 0.92421
2.12043 0.94806 0.96139 0.92962
3.15339 0.76010 0.99236 0.78678
2.89490 0.81739 0.98702 0.83487
2.74552 0.84622 0.98265 0.85726
2.66930 0.85971 0.97998 0.86711
3.17675 0.73874 0.98837 1.76143
2.87793 0.80314 0.98009 0.81427
2.69716 0.83696 0.97298 0.833916
2.60029 0.85342 0.96837 N.85016
3.18341 0.72321 0.98309 0.74036
2.83376 0.79545 0.97057 0.79734
2.60566 0.83585 0.95882 0.82444
2.46986 0.8572s 0.95018 0.83646
3.17245 0.71302 0.97630 0.72301
2.755590 0.79469 0.95748 0.78365
?2.43946 0.84622 01.93633 0.81271
2.12390 0.88830 0.90782 0.82566
3.14217 0.70780 0.96772 0.70883
2.62762 0.80224 0.93801 0.77272

CONTOURS

RIGHT 2

0.85145
0.88762
1.90397
0.91105
0.94107
0.94543
0.94864
0.95162

0.81680
0.85938
0.87894
N.88748
0.92421
0.92962

0.78678
0.83487
0.85726

0.86711

0.76143
0.81427
0.83916
0.85016

D.74036
0.79734
N.82444
N.83646

0.,72301
0.78365
0.81271
0.82566

n.70883
0.77272

LEFT 3

0.82663

0.86302

nD.88728
0.89579
0.93430
0.%4076
0.94504
0.95242

0.79168
0.83966
0.86246
0.87265

0.93133

0.76247

0.81628
0.84235
0.85416

0.73868"

0.79777
0.82701
0.84051

0.71968

0.78373 .

0.81629
0.83185

0.70478
0.77370
0.81041
0.83189

0.69332
0.76741

T0v95700 - ¢

RIGHT 3

0.8%410
0.92110
0.93265
0.93747
0.95534

0.957067

0.95779

0VR62107

0.89529

‘098967

0.915648

‘0.93695
0.935672

0.83271

0.87122 -

8.88800
8.89500

0.84956
0.86823"
0.87588

0.78378

0.83039%
0.85028
0.85795

6.756411
0.81347
0.83327
0.R3693

0.74718
0.7482n0
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CONTOUR
0.01103
0.05000
0.01103

0.01103

SiGMA
1.80000
1.40000
1.50000

2.00000

PROGRAM 8.1

MU ONE
0.98225
1.67405
1.06152

1.17430

MAXTMUM

NORMAL RELUABILITY LIKELIHOOD
MU TWO LEFT 1 RIGHT 1 LEFT 2
3.08975 0.70736 0.95697 0.69729
2.39795 0.82382 0.90860 0.76410
3.01048 0.71181 0.94346 0.68794
2.89570 0.72178 0.92617 D.68041
VAL UE LIKELIHOOD FUNCTION

CONTOURS

RIGHT 2
01.69729
D.76410
0.68794

0.68041

1.16524, =6

LEFT 3

0.68477
0.76%547

0.67868

0.67476

RIGHT 3
0.73259
0.78317
0.71991

0.70871
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LEFT - RIGHT LIMITS

CONTOUR

0.01103
N.05000

0.01103
0.05000
0.10000
0.13537

0.01103
0.05000
g.10n00
0.13537
0.50000
0.606067
0.70000

0.01103
0.05000
0.10000
0.13537
0.50000
0.60667
0.70000
0.80000
g0.90n000

0.95000

0.96000

0.97000

STGMA

1.20000
1.20000

1.40000
1.40000
1.40000
1.40000

1.60000
1.60000
1.60000
1.60000
1.60000
1.60000
1.60000

1.580000
1.40000
1.80000
1.80000
1.80000
1.30000
1.30000
1.30000
1.80000
1.80000
1.80000

'1.80000

PROGRAM 8.1

SQRT

MU ONE

3.39560
3.92290

2.92376
3.21995
5.39800
3.49273

2.60498
2.90299
3.06617
3.14645
3.63880
3.77425
3.94795

2.36848
2.68542
2.85815

2.94187

3.441585
3.51953
$5.61103
3.71708
3.8492n
3.95114
3.98357
4,03875

NORMAL RELIABILITY LIKELIHOOD CONTOURS
SAMPLE AVERAGE 4.07200
0OF UNMBIASED ESTIMATE OF VARIANCE 2.00000
SAMPLE SIzZE 10.0
UNBIASED ESTIMATE RELIABILITY 0.9%00

SPLLIT 1 P =-10.0 SPLIT 2 .5P - .5P
ZERD - INFINITY -0.2814 8.4254
MU TWO LEFT 1 RIGHT 1 LEFT 2 RIGHT 2
4,74840 0.99767 0.99996 0.99889 0.99889
4.22110 0.99944 0.99978 1.99968 0.99968
5.22024 0.98162 0.99990 0.98893 0.98893
4.92405 0.98927 0.99978 0.99371 1.99371
4,74600 0.99239 0.99965 0.99554 0.99554
4.65127 0.99370 0.99955 0.99628 0.99628
5.53502 0.94851 0.99973 0.96444 0.96444
5.24101 0.96519 0.99947 0.97644 0.97644
5.07763 0.97234 0.99925 0.98139 0.98139
4,99755 0.97538 0.99911 0.98344 0.98344
4,50520 0.98852 0.99757 0.99147 0.99147
4.36975 0.99084 0.99684 0.99255 0.99255
4.19605 0.99320 0.99564 0.99333 N.99333
5.77552 0.90588 0.99933 0.92913 1.92913
5.45858 0.93214 0.99879 0.94963 0.94963
5.28585 0.94384 0.99834 0.95845 0.95845
5.20213 0.94891 0.99807 D.96217 0.96217
4,72815 0.97113 0.99569 01.97732 0.97732
4.42447 0.97473 0.99490 0.97943 0.97943
4.53297 0.97758 0.99410 0.98097 n.98097
4.42692 0.98054 0.99304 0.98239 1.98239
4,294890 0.98376 0.99148 01.98362 0.98362
4.192¢6 0.98592 0.99008 0.98418 0.98418
4.16043 0.98655 0.98959 0.98429 0.98429
4.10525 0.98758 0.98872 0.98440 0.98440

SPLIT 3
~0.7480

LEFT 3

0.99794
0.99951

0.98310
0.99018
0.99304
0.99422

0.95156
0.956734
0.97406
0.97690
0.98888
0.99086
0.99275

0.91014
0.93528
0.94539
0.95117
0.97167
0.97484
0.97729
0.97975
0.98227

0.98382

0.98425

'1P -”ogp

8.1920

RIGHT '3

0.,99949

0.99976

0.99585
0.9975%1

0.99816 -

0.99838

0.98181

0.96828

0.99076

0.99173

0.99473

0.99477

0.59434
0.95770
6.97066
0.97591

0.97805
0.98566

- 0.98B641

0.98681

0.98693 -

1.98676

CT0gB6RS
0.98602
0.98490°:2-039R557
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CONTOUR

0.01103
0.05000
0.10000
0.13537
0.50000
0.60667
0.70000
0.80000
0.90000
0.95000
0.96000
0.,97000
0.98000

0.01103
0.0%0400
0.10000
0.13%37
D.50000
0.60667
0.70000
0.80000
0.00000
0.95000
0.06000
0.07000
t.98n0040
0.99n00

0.01103
0.05000
0.10000
0.13537
0.50000
0.60667
0.70000
D.80000

0.90000

0.95000

0.96000

SI1GMA

1.82000
1.42000
1.82000
1.82000
1.82000
1.82000
1.82000
1.32000
1.382000
1.32000
1.82000
1.82000
1.82000

1.84000
1.84000
1.84000
1.184000
1.84000
1.84000
1.54000
1.84000
1.34000
1.84000
1.84000
1.24000
1.84000
1.34000

1.86000
1.36000
1.36000
1.36000
1.36000
1.86000
1.86000
1.86000

. 1.86000

1.86000
1.86000

PROGRAM 8,1

MU ONE

2.34745
2.66743
2.84171
2.92615
3.40313
3.50695
3.59820
3.70319
3.83118
$5.92509
3.94856
3.98050
4.03229

2.32690
2.65005%
2,82%96
2.91116
3.39168
3.49590
3.58724
3.69176
3.81739
3.90402
3.92665
3.95322
3.98736
4.05496

2.30084
2.63324
2.811n88
2.89689
3.38147
3.48631
3.57802
3.68261

3.80719

3.89112

- 3.91740

MU TWO

5.79655
5.47657
5.30229
5.21785
4.74087
4.63705
4.54580
4,44081
4,31282
4.22091
4.19544
4,16350
4.11171

5.81710
5.49395
5.31804
5.23284
4.75232
4.64810
4.55676
4.45224
4.32661
4.23908
4,21735
4.19078
4.15664
4.08904

5.83716
5.51076
5.33312
5.24711
4.76253
4.65769
4.56598
4.46139

4.33681
4.7252488

4,23160

NORMAL

RELIABILITY LIKELIHOOD
LEFT 1 RIGHT 1 LEFT 2
0.90144  0.99928 0.92527
0.92862  0.99869 0.94663
0.94078  0.99821 0.95584
0.94606  0.99793 0.95974
0.96925  0.99540 0.97564
0.97300  0.99458 0.97786
0.97598  0.99375 0.97948
0.97906 0.99266 0.98098
0.98236 0.99110 0.98228
0.98444  0.98981 0.98288
0.98498  0.98942 0.98299
0.98563 0.98892 0.98310
0.98664 0.98806 0.98322
0.89700  0.99922 0.92138
0.92510  0.99859 0.94359
0.93771 0.99808 0.95320
0.94319  0.99777 0.95727
0.96736 0.99510 0.97393
0.97128  0.99423 0.97627
0.97439  0.99337 0.97797
0.97759  0.99223 0.97954
0.98099  0.99065 0.98091
0.98307  0.98940 0.98154
0.98358  0.98905 0.98166
0.98416 0.98862 0.98178
0.98488  0.98806 0.98190
0.98623 0.98687 0.98201
0.89256  0.99915 0.91746
0.92157  0.99848 0.94052
0.93463  0.99793 0.95053
0.94032  0.99761 0.95477
0.96547  0.99477 0.97219
0.96956  0.99386 0.97464
0.97280  0.99295 5.97643
0.97614  0.99177 0.97808
0.97966  0.99014 1.97952
0.98178  0.98389 0.98017
0.98229  0.98355 0.98030

CONTOURS

RIGHT 2

0.92527
0.94663
0.95584
01.95974
0.97564
0.97786
0.97948
0.98098
N.98228
0.98288
0.98299
g.98310
0.98322

0.92138
0.94359
0.95320
0.95727
0.97393
0.97627
0.97797
1.97954
0.98091
0.98154
0.98166
0.98178
0.98190
g.98201

0.91746
0.94052
1.95053
0.95477
0.97219
0.97464
0.97643
N1.97808

0.97952

0.98017
0.98030

LEFT 3

0.90578

0.93184
0.94339
0.94836
0.96975
0.97306
0.97562
0.97817
0.9R0376
0.98228
0.98265
0.98309
0.98373

0.90142
6.92837
0.94036
0.94553
0.96782
0.97127
0.97393
0.97&59
0.97926
0.98078
0.98114
0.981538
0.98201
0.982R4

0.89705 -

0.92490
0.93732
0.94249
0.96587
N.96247

RIGHT &

0.95485

"0.986851

0.97407

0.97634

0.98447

0.98528

0.98573

0.9~595

0.98578

0.98536

T0.96631

0.98521

0.98495%
0.98455

0.95194

0.97218
0.37458
0.98323

0.98411

0.908460
0.98486
0.08474
0.98438
0.9R425
0.98407
0.9n381
0.9R320

- 0.94897

0.96406

0.97024
" Q0.a7277
0.98195

0.97224

0.97501

0.98289

098343
0.98372

0.97777 = 0s983A4 = =

0.97932

0.96331

U.979§Zf“*0?9§§1?f'




CONTOUR

0.97000
0.98000
0.99000
0.99%00

0.01103
0.05000
N.10000
0.13537
0.50000
0.60667
0.70000
0.80000
0.90000
0.95000
0.96000
0.97000
0.98000
0.99000
0.99500
0.99500

0.01103
0.05000
0.10000
0.13537
0.50000
0.60667
6.70000
0.a0000
0.90000
0.95000
0.96000
fl.97000

0.98000

0.99n00

0.99500
_0.99200

0.01103

SIGMA

1.86000
1.86000

1.86000

1.86000

1.88000
1.88000
1.88000
1.88000
1.88000
1.88000
1.88000
1.88000
1.88000
1.88000
1.88000
1.88000
1.38000
1.48000
1.38000
1.48000

1.90000
1.90000
1.90000
1.90000
1,90000
1.90000
1.90000
1.90000
1.90000
1.90000
1.90000
1.20000
1.900600
1.90000

‘1.90000
1.20000

1.92000

PROGRAM 8.1

MU ONE

3.93672
3.96615
4.00735
4.04565

2.28723
2.61700
2.79644
2.88331
3.37245
3.47K13
3.57048
3.67560
3.80020
3.88317
3.903591
3.92733
3.95504
3.99136
4.01776
4.06171

2.26808

2.60132
2.78264
2.87n42
3.36458
3.47132
3.56455
3.67063
3.7962¢2
3.87959
3.90n36
3.92375
3.95128
$.98690
4.01196

 4.04538

2.24937

NORMAL RELIABILITY LIKELIHOOD

MU TWO LEFT 1 RIGHT 1 LEFT 2
4.20728 0.98285 0.98815 0.98042
4.17785 0.98351  0.98765 0.98055
4.13665 0.98440  0.98693 0.98067
4.09835 0.98519  0.98622 0.98073
5.85677 0.88812 0.99908 0.91353
5.52700 0.91804  0.99836 0.93742
5.34756 0.93155 0.99778 0.94782
5.26069 0.93745  0.99743 0.95225
4.77155 0.96358  0.99443 0.97043
4.66587 0.96785  0.99346 0.97299
4.57352 0.97123  §.99251 1.97486
4.46840 0.97471  0.99127 0.97658
4.34380 0.97838  0.98657 0.97809
4.26083 0.98056  0.98829 0.97878
4.24009 0.98108 0.98794 0.97892
4.21667 0.98165  0.98755 0.97905
4.18896 0.98230  0.98707 0.97918
4.15264 0.93313  0.98641 0.97931
4.12624 0.98371  0.98591 0.97937
4.08229 0.98463  0.98505 0.97942
5.87592 0.88371  0.99901 0.90958
5.54268 0.91452  0.99823 0.93431
5.36136 0.92848  0.99761 0.94510
5.27358 0.935457  0.99724 0.94970
4,77942 0.9617)  0.99406 0.96864
4.67268 0.96615  0.99304 0.97131
4.57945 0.96968  0.99203 0.97327
4.47337 0.97331  0.99072 0.97507
4.34778 0.97714  0.98894 0.97665
4.26441 0.97942  0.98760 0.97737
4.24364 0.97996 0.98724 0.97751
4.22025 0.98054  0.98683 0.97765
4.19272 0.98122  0.98633 0.97778
4.15710 0.98206 0.98566 0.97792
4.13204 0.98264 0.98518 0.97799
4.09862 0.98338  0.98450 0.97804
5.89463 0.87931  0.99893 0.90562

CONTOURS

RIGHT 2

0.98042
0.98055
0.98067
0.98n073

0.,91353
0.93742
0.94782
0.95225
N.97043
0.97299
0.97486
0.97658
0.97809
0.97878
0.97892
§.97905
0.97918
0.97931
N.97937
0.97942

0.90958
0.93431
0.94510
0.94970
0.96864
0.97131
N.97327
1.97507
H.97665
N.97737
0.97751
N.,97765
0.97778
0.97792
0.97799

0.90562

LEFT 3

0.98006
0.98050

0.98106
0,98154

0.89269

0.92142
0.93427
0.93983
0.96391
0.96765
0.970%4

0.97342

0.97629
0.97788
0.978324
0.97863
0.97907

6.97380°

0.97995
0.98n50

0.88833
0.91793

0.93121

0.93697

0.96195

0.96584

0.96885

0.97184
0.97482
0.97647
0.97684
0.97725

0.97769
0.97823
0.97859"
0.97902

0.883599

RIGHT 3

f"07?3303

0.08283

 0.985249

0.98212
0.94595
©BL96175 -

0.96826

© 0.97092

0.98062

0.98163 -

0.98221

T 0.98254
0.98248
f.968216

0.98205

" 8.98191

0.98171

T 0.98142

0.968118
0.98073

'0.94288

0.95940
0.06623
0.96902
0.97926
0.98033
0.96095
0.968132

0.98127
0.98095
0.98084

0.968069

TTTUL.98050

0.98021

TT0.93977

SRELTA LU
0.97964



CONTOUR

D.05000
0.10000
0.13537
0.50000
0.60667
0.70000
0.80000
0.90000
0t95000
0.96000
8.97000
0.98000
f0.99000
0.99500

0.01103
0.05000
0.1000G0
0.13537
0.5060600
N.60667
0.76000
N.80000
0.90000
0.95000
0.96000
0.97000
0.,98000
0.99000
f.99500

0.01103
0.05000
0.10000
0.13537
"0.50000
0.60667

0+70000

0.80000

0{90000'

STGMA

1.92000
1.92000
1.92000

"1.92000

1.92000
1.92000
1.92000
1.92000
1.92000
1.92000
1,92000
1.92000
1.62000
1.92000

1.%4000
1.94000
1.94000
1.94000
1.94000
1.54000
1.94000
1.94000

"1.94000

1.94000

- 1.24000

1.94000
1.04000
1.94000
1.94000

1.96000

1.96000
1.96000
1.96000

1.96000

1.96000
1.96000
1.96000
1.96000

PROGRAM 8.1

Mt ONE

2.58618
2.76946
2.85819
3.35785
3.46583
3.56020
3.66766
3.79514
3.88020
3.90150
3.92562
3.95424
3.99212
4,02036

2.23109
2.57157
2.75688
2.84661
3.35222
3.46165
3.55740
3.66666
3.79696
3.88506
3.90748
3.93320

- 3.96455

4.00959%
4,.06148

2.21324
2.55749
2.74490
2.83567
3.34769
3.45877
3.55614
3.66763
3.80178

NORMAL RELIABILITY LIKELIHOOD

MU TwO LEFT 1 RIGHT 1 LEFT 2

5.55782 0.91100 0.99810 0.93117
5.374%4 0.92541 0.99744 0.94236
5.28581 0.93171 0.99705 0.94713
4,78615 0.95984 0.99366 0.96683
4.67817 0.96447 0.99259 0.96962
4.58380 0.96815 0.99152 0.97166
4,47634 0.97195 0.99013 0.97354
4.34886 0.97596 0.98824 0.97519
4,26380 0.97836 0.98682 0.97594
4,2425(0 0.97892 0.98643 0.97609
4,21838 0.97955 0.98599 0.97623
4.18976 0.98028 0.98545 0.97637
4,15188 0.98120 0.98471 N.97651
4.12364 0.98187 0.98413 0.97658
5.91291 0.87494 0.99885 0.90165
5.57243 0.90751 0.99796 0.92803%
5.38712 0.92235 0.99726 0.93960
5.29739 0.92884 0.99684 N.94454
4.79178 0.95800 0.99324 0.96500
4.68235 0.96282 0.99210 0.96791
4,.58660 0.96665 0.99097 0.97003
4,47734 0.97062 0.98950 0.97199
4.34704 0.97484 0.98748 0.97371
4,25894 0.97739 0.98593 0.97450
4.23652 0.97800 0.98551 0.97465
4,21080 0.97869 0.98502 0.97480
4,17945 0.9795¢ 0.98439 0.97495
4,13447 0.98062 0.98346 0.97509
4.08252 0.98185 0.98233 0.97517
5.93076 0.87059 0.99876 0.89769
5.58651 0.90403 0.99782 0.92487
5.39910 0.91931 0.99706 0.93683
5.30833 0.92602 0.99662 N.94195
4.79631 0.95618 0.99280 0.96317
4.68523 ‘0.96119 0.99159 0.96618
4,58786 0.96519 0.99038 0.96839
4,47637 0.96934 0.98881 0.97043
4.34272 0.97379 0.98663 0.97222

CONTOURS

RIGHT 2

0.93117
0.94236
0.94713
1.96683
0.96962
N.97166
0.97354
0.97519
0.97594
0.97609
0.97623
0.97637
0.97651
0.97658

0.90165
0.92803
0.93960
0.94454
0.96500
1.96791
0.97003
0.97199
8.97371
0.97450
0.97465
0.97480
0.97495
0.97509
0.97517

0.89769
0.92487

0.93683.

1.94195
0.96317
0.96618

0196839

0.,97043
N.97222

LEFT 3

0.91445
0.92816

0.93%5410
0.95998
0.96403

0.96715

0.97027
0.97337
0.97510
0.97549
0.97591
0.97538
0.97697

0.97737

0.87966
0.91098

0.92510 -

0.93124
0.95802
0.96222

0.9A547 .

0.94870
0.97194
0.97376

0.97418"
0.97463
0.97515
0.97584
0.97454"

0.87536
0.90752

0.92206 70795991

0.92839

RIGHT '3

0.95701

0.96416

0.96709

T D.87786

0.97899

T 0.97966

0.98005

- 0.98000

0.97967

" 0.97955
0.97940
0.97919 -

0.97887
0.97860

8.93662
0.95459
0.96205
0.95512

0.97642

0.97762
20.97832
0.97873

- .0.97869

0.97833

097819

0.97802

~T0997777

0.97736

0.97679

0.95213

0.94312

0.95407="7"0797495

0.96042

0.96716

0.97054

C0.97621
0.96379 ~"=0%w37694

0.97738

0097732

©-0.93344 -



CONTOUR

0.95000
0.96000
0.97000
0.98000

0.01103
0.05000
6.10000
0.13537
0.50000
0.60667
0.70000
0.80000
0.90000
0.95000
0.96000
0.97000
0.08000

0.,01103

0.10000
0.13537
0.50000
0.80667
0.70000
0.80000
D.90000
0.95000
0.96000
0.97080

0.01103
0.05000
N.10000
013537
0.50000
0.60667
0.70000
0.80000

STGMA

1.96000
1.96000
1.26000
1.96000

1.98000
1.98000
1.98000
1.%8000
1.98000
1.98000
1.98000
1.38000
1.28000
1.98000
1.98000
1.28000
1.98000

2.00000
2,00000
2.00000
2.00000
2.00000
2.00000
2.00000
2.00000
2.00000
2.00000
2.00000
2.00000

2.12000
2.02000
2.02000
2.02000
2.02000
2.02000
2.02000
2.02000

PROGRAM 8.1

MU ONE

3.89458
3.91892
3.94762
3.98488

2.19581
2.54392
2.73351
2.82536
3.34424
3.45718
3.55643
3.67062
3.80978
3.90063
3.93726
3.97185
4.02741

2.17878
2.53085
2.72269
2.81567
$.34188
3.45688
3.55829
3.67568
3.82131
3.93203
3.96610
4.01791

2.16217

2.51128

2.71245

2.8n0660
3.34060
3.45789
3.56175
3.68291

NORMAL RELIABILITY LIKELIHOOD

MU TWO LEFT 1 RIGHT 1 LEFT 2

4.24942 0,97654 0.98492 0.97304
4,22508 0.97722 0.98444 0.97320
4.19638 0.97800 0.98386 0.97335
4.15912 0.97898 0.98308 #.97351
5.94819 0.86628 0.99867 0.89373
5.60008 0.90057 0.99766 0.92171
5.41049 0.91629 0.99686 3.93406
5.31864 0.92320 0.99539 0.93934
4.79976 8.95439 0.99233 1.96132
4.68682 0.95960 0.991n4 0.96445
4.58757 0.96377 0.98975 0.96674
4.47338 0.96812 0.98807 0.96887
4.33422 0.97283 0.98570 0.97072
4,23437 0.97584 0.98376 0.97157
4.20674 0.97662 0.98319 0.97174
4.17215 8.97757 0.98245 0.97190
4.1165%9 6.97903 6.98120 0.97206
5.96522 0.86201 0.99857 0.88977
5.61315 0.89714 0.99750 0.91855
5.42131 0.91330 0.99664 0.93128
5.32833 0.92041 0.99614 0.93674
4.30212 0.95263 0.99183 N.95946
4.68712 0.95805 0.99045 0.96271
4.58571 0.96239 0.98907 0.96509
4,46832 0.96696 0.98726 1.96729
4.32269 0,97198 0.98467 0.,96922
4.21197 0.97535 0.98240 0.97010
4.17790 0.97632 0.98164 0.97027
4,12609 0.9777% 0.98045 0.97044
5.98183 0.85778 0.99847 0.88583
5.62572 0.89374 0.99732 0.915490
5.43155 0.91033 0.99642 0.92850
5.33740 0.91765 0.99588 01.93413
4.80340 0.95091 0.99129 0.95760
4.68611 0.95654 0.98983 0.96096
4.58225 0.96107 0.98835 0.96342
4,.46109 0.96587 0.98639 0.96571

CONTOURS

RIGHT 2

0.97304
06.97320
N.97335
0.97351

0.89373
n.92171
0.93406
0.93934
N.96132
0.96445
0.96674
n.96887
n.97072
0.97157
0.97174
0.97190
0.97206

0.88977
0.91855
N.93128
0.93674
0.95946
0.96271
0.96509
0.96729
0.96922
0.97010
0.97027
0.97044

0.88583
N.91540

0.92850

0.93413
0.95760
0.96096

0.96342

0.96571

LEFT '3

0.97247 - 0.97690
0.97293  0.97675
0.97343 - 0:97653
0.97404  0.97621
0.87108  0.93023
0.90407 0.94963
0.91903  0.95774
0.92554  0.96108
0.95413  0.97345
0.95863 0.97476
0.96213  0.97553
0.96563 ~0.97598
0.96918  0.97589
0.97126~ 0.97539
0.97176  0.97519
0.97235 0.97490
0.97321  0.97434
0.86684  0.92700
0.90064 ~ 0.94711
0.91601  0.95554
0.92271  0.95902
0.95220 0.9/192
0.95686 "0.97329
0.96049  0.57409
0.96414 -~ 0.97454
0.96787  0.97440
0.97014 - 0.97377

RIGHT 3

0.97074 0.97349
0.97157 - 0:97297

0.86262:::70792374 -

0.94457
0.91301: 72095331

0.89723

0.91990

0.95028 220797036
0.95511
0.95887=°0797261

0.95693

0.97179

0.96267 0.97306



CONTOUR

0.90000
0.95000
0.96000

0.01103
0.05800
0.10000
0.13537
0.50000
0.60667
0.70000
0.80000
0.90000
0.95000

6.01103
0.05000
f.10000
N.13537

0.50000

N.60667
0.80000
8.,90000

0.01103
f.05000
D.1000¢0
0.13537
p.50000
0.60667
0.70000
0.80000
0.90000

0.01103
0.05000
0.10000
D.13537
0.50000

SIGMA

2.02000
2.02000
2.02000

2.04000
2.04000
2.04000
2.04000
2.04000
2.04000
2.04000
2.04000
2.04000

2.04000

2.06000
2.06000
2.06000
2.06000
2.06000
2.06000
2.06000
2.06000
2.06000

2.08000
2.08000
2.08000
2.08000
2.08000
2.08000
2.08000
2.08000
2.08000

2.10000
2.10000
2.10000
2.10000

2.10000

PROGRAM 8.1

MU ONE

3.83691
3.96644
4.02103

2.14594
2.50620
2.70277
2.79813
3.34041
3.46022
3.56685
3.69248
3.85751
4.04033

2.13011
2.49461
2.69364
2.79027
3.34131
3.46390
3.57366
5.70457
3.68480

2.11467
2.48350
2.63%07
2.78299
3.343383
3.46897
3.58728
3.71946
3.927245

2.09961
2.47285
2.67704
2 077651
3.34647

My TwO

4.30709

4.12297

5.99806
5.63780
5.44123
5.34587
4.80359
4.68378
4.57715
4.45152
4.28649
4.10367

6.01389
5.64939
5.45036
5.35373
4.80269
4.68010
4,57034
4,.43943
4.25920

6.02933
5.66050
5.45893
5.36101
4.80067
4.67503
4.56172
4,42454
4,22155

6.04439
5.67115
5.46666
5.36769
4,79753

NORMAL

LEFT 1

0.97125
0.97521

0.97674

0.85358
0.89038
0.90740
0.91491
0.94923
0.95507
0.95981
0.96486
0.97068
06.97618

0.84944
0.88705
0.90449
0.91221
0.94760
0.95367
0.95861
0.96394
0.97034

0.84534
0.88376
0.90163
0.90955
0.94601
0.95232
0.95749
0.96313
0.97034

0.84130
0.88051
0.89881
0.90692
0.94448

RELTABILITY

RIGHT 1

0.98351
0.98068
0.97938

0.99836
0.99714
0.99618
0.99561
06.99073
0.98916
0.98757
0.98545
0.98219
0.97787

0.99825
0.99695
0.99593
0.99532
0.99013
0.98845
0.98674
0.98442
0.98066

0.99813
0.99675
086.99566
0.99502
0.98950
06.98770
0.98585
0.98330
0.97880

0.99800
0.99654
0.99538
0.99471
0.98883

LIKELIHOOD

LEFT 2

0.96771
N.96862
1.96880

D.88191
0.91225
0.,92573
0.93152
0.95574
0.95921
0.96176
1.96412
1.96619
0.96714

0.87801
1.90911
01.92296
1.92892
0,95388
0.95747
0.96010
0.96254
0.96468

0.87412
1.90598
0.92020
N.92632
0.95203
0.95572
1.95844
0.96096
0.96317

0.87027
0.90287
N.9174%
0.92374
1.95017

CONTOURS

RIGHT 2

0.96771
N.96862
0.96880

0.88191
0.91225
0.92573
N.93152
N.95574
0.95921
0.96176
0.96412
0.96619
0.96714

0.87801
0.90911
0.92296
1.92892
n.95388
0.95747
0.96010
1.96254
0.96468

0.87412
0.90598
0.92020
0.92632
0.95203
0.95572
0.95844
0.96096
N.96317

0.87027
N.90287
0.91745
01.92374
0.95017

LEFT 3~

0.96661
0.96918
0.97007

0.85844

0.893%R5

0.91003
0.91711
0.94339
0.95338
0.95728

0.96124

0.96542
0.96877

0.85431
0.89n50
0.90708
0.91434
0.94652
0.95168
0.95572
0.95985
0.96434

0.85021
0.88718
0.50415
0.91159
0.94468

0.95851
0.96342

0.84416—
0.88389
0.90125
0.90888

0.94286

CRIGHT 3

0.97285

097197
0.97142

0.92047
0.94201
0.95107
0.95483
0.96877
0.97025
0.97110
0.97154
0.97121
1.96962

"0.91719

0.93643
0.94881
0.95270

T D.26716

0.96869
1.96956
0.96998
0.96947

0.51389

- 0.93683

094653

0.95055
20296553
0.95000
0.95419

0.96711
0.96798

0. 96837
096758

891089

0.93422
3.94423
0.94839

0395388



CONTOUR

0.60667
0.70000
0.80000
0.90000

0.01103
0.05000
0.106000
0.135587
0.56000
0.60667
n.70000
t.80000

- 0.01103
0.05000
0.10000
0.13537
0.50n080
0.60667
0.70000
0.80000

0.01103
0.05000
0.10000
0.13537
D.50000
0.60667
0.70000

0.01103
0.05000
6.10000
0.13537
0.50000
0.60667
0.70000
0.80000

SI1GMA

2.10000
2.10000
2.10000
2.10000

2.12000
2.12000
2.12000
2.12000
2.12000
2.12000
2.12000
2.12000

2.14000
2.14000
2.14000
2.14000
2.14000
2.14000
2.14000
2.14000

2.16000
2.16000
2.16000
2.16000
2.16000
2.16000
2.16000
2.16000

2.18000
2.18000
2.18000
2.18000
2.18000
2.18000
2.18000
2.18000

PROGRAM 8.1

MU ONE

3.47549

3.59282
3.73757
3.98279

2.08492
2.46268
2.66956
2.77022
3.35078
3.48550
3.60541
3.75046

2.07061
2.45297
2.66261
2.76471
3.35628
3.49309
3.62025
3.78604

2.05666
2.44373
2.65620
2.75979
3.36300
3.50434
3.63759
3.81880

2.04308
2.43494
2.65033
2.75545

-3.37100

3.51/38
3.65776
3.86063

NORMAL RELIABILITY LIKELIHOOD

MU TWO LEFT 1 RIGHT 1 LEFT 2

4,66851 0.95104 0.98690 0.95398
4.55118 0.95645 0.98489 0.95678
4.40643 0.96245 0.98206 0.95938
4.16121 0.97106 0.97623 N1.96166
6.05908 0.83731 0.99787 0.86644
5.68132 0.87731 0.99632 0.89978
5.47444 0.89603 0.99509 0.91472
5.37378 0.90434 0.99437 0.92117
4,79322 0.94301 0.98812 0.94833
4.66050 0.94983 0.98604 0.95225
4.538%9 0.95550 0.98386 0.95513
4.58454 0.96191 0.98069 0.95781
6.07339 0.83337 0.99773 0.86264
5.69103 0.87415 0.99609 0.89670
5.48139 0.89329 0.99479 0.91200
5.37929 0.90181 0.99403 0.91861
4.78772 0.94161 0.98737 0.94650
4.65091 0.94869 #.98s512 0.95053
4,52375 D.95465 0.98274 0.95349
4.35796 0.96157 0.97915 1.95625
6.08734 0.82949 0.99759 0.85887
5.70027 0.87105 0.99584 0.89365
5.48780 0.89060 0.99447 0.90930
5.38421 0.89932 0.99366 0.91607
4.78100 0.94026 0.98657 01.94467
4.63966 0.94764 0.98414 0.94881
4.50641 0.95392 0.98152 N.95186
4.32520 0.96147 0.97738 0.95469
6.100062 0.82567 0.99743 0.85514
5.70906 0.86799 0.99559 0.89062
5.49367 0.88796 0.99413 0.90662
5.38855 0.89688 0.99328 0.91355
4,77300 0.93899 0.98572 0.94286
4.52662 0.94668 0.98309 0.94711
4.48624 0.95331 0.98020 0.95024
4.28337 0.96171 0.97528 0.95315

CONTOURS

RIGHT 2

0.95398
0.95678
0.95938
0.96166

N.86644
0.89978
0.91472
0.92117
0.94833
0.95225
0.95513
0.95781

0.86264
1.89670
0.91260
0.91861
0.94650
0.95053
0.95349
0.95625

0.85887
0.89365
0.90930
0.91607
0.94467
1.94881
0.95186
0.95469

0.85514

8.89062

0.90662

0.91355
0.94286
0.94711
8.95024
0.95315

0.94836 0596549 -

0.95271
0.95722

0.84215
6.88064
0.89839

0.90619

0.94108
0.94476
0.95126
0.9%5601

0.83820 -

0.87742

0.89556

0.90354
0.93933
0.94519
0.94987

0.83429
0.87425
0.89276
0.90092
0.93761

0.94366 -

.94353
0.95387

0.83043
0.87111

0.89000

0.89834
0.93594
0.94218

0.94725

0.95301

LEFT 3

0.96638

096671 -
0.96283

0.96535

0.60729

0.9%161
0.94193

0944622

0.96221
0.9+386
0.90474
"1.95498

0.,92898
0.93962
0.94404

0v94052.

0.96220

0.95488

0.96319

0.90068

0.93730

T 0.94186

0.95881
0.96051
0.96135

0498130

0.B9736

" 0.92373
0.93498
0.93966

6.95708

0.95880

T 0.95959

0.95928

RIGHT 3
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CONTOUR

0.01103
0.05000
0.10000
013537
D0.50000
0.60667
0.70000
0.80000

0.01103
0.05000
0.10000
0.13537
0.50000
D0.60667

0.01103
0.05000
80.10000
0.13537

0.01103

0.05000

6.10000
0.13537

0.01103
0.05000
0.10000
0413537

0.01103
0.05000
0.10000
0.13537

0.01103
0.05000

STGMA

2.20000
2.20000
2.20000
2.20000
2.20000
2.20000
2.20000
2.20000

2.40000
2.40000
2.40000
2.40000
2-40000
2.40000

2.60000
2.40000
2.60000
2.60000

2.50000
2.80000
2.80000
2.80000

3.00000
3.00000
3.00000
3.00000

3.20000
3.20000
3.20000
3.20000

3.40000
3.40000

PROGRAM 8.1

MU ONE

2.02985
2.42661
2.64499
2.75170
3.38032
3.53234

3.91885

1.91677
2.36793
2.62102

2.74668

3.57072
3.90314

1.83722
2.35420
2.65295
2.80541

1.79049

2.38814

2.74968
2.94342

1.77717
2.47647
2.93269
3.20429

1.79911
2.63301
3.26907
3.89619

1.85967

NORMAL RELTIABILITY LIKELIHOOD

My THO LEFT 1 RIGHT 1 LEFT 2

6.11415 0.82191 0.99727 0.85145
5.71739 0.86499 0.99532 0.88762
5.49901 0.,88537 0.99378 0.90397
5.39230 0.89449 - 0.99288 0.91105
4.76368 0.93779 0.98482 0.94107
4.61166 0.94582 0.98197 0.94543
4.46279 0.95286 0.97875 0.94864
4.22515 0.96257 0.972460 0.95162
6.22723 0.78775 0.99527 0.816840
5.77607 0.83809 0.99195 N.85938
5.52298 0.86260 0.98931 0.87894
5.39732 0.87378 0.98774 0.88748
4,57328 0.931690 0.97164 0.92421
4.24086 0.94806 0.96139 0.92962
6.30678 0.76010 0.99236 0.78678
5.78980 0.81739 0.98702 0.83487
5.49105 0.84622 0.98265 0.85726
5.38859 0.85971 0.97998 6.86711
6.35351 0.73874 0.98837 0.76143
5.75586 0.80314 0.98009 .81427
5.39432 0.83696 0.97298 0.83916
5.20058 0.85342 6.96837 0.85016
6.366R3 0.72321 0.98309 0.74036
5.66753 0.79545 0.97057 0.79734
5.21131 0.83585 n.95882 0.82444
4.98971 0.85726 0.95018 D.83646
6.34489 0.71302 0.97630 N.72301
5.51099 0.79469 0.95748 0.78365
4,87893 0.84622 0.93633 0.81271
4,2471r1 0.88830 0.90782 0.82566
6.28433 0.70780 0.96772 0.70883
5.25523 0.80224 0.93891 0.77272

CONTOURS

RIGHT 2

0.85145

0.88762
0.90397
0.91105
0.94107
0N.94543
0.94864
0.95162

0.81680

0.85938.

0.87894
0.88748
n.92421
0.92962

0.78678
n.83487
n.85726
0.86711

0.76143
0.81427
0.83916
N.85016

0.74036
0.79734
N.82444
0.83646

0.72301

0.78365

n.81271
0.82566

0.70883
N.77272

LEFT 3

0.82663
0.86802

0.88728"

0.89579
0.93430
0.94076
0.94604
0.95242

0.791648

0.83966°

0.86246

0.87265

0.92089

0.9313%8

0.76247
0.81628
0.84235%
0.85416

0.73868
0.79777
0.82701
0.84051

0.71968
0.78B373

0.814629

0.83185

0.70478

0.77370"

8.81041

0.83189"

0.69332 =
0.76741

“RIGHT 3

3894410 -

0.92110

T De93265

0.93747
0.95534
0.95706
‘0.95779
0.95700

0.86210
0.89529
0.90967

" "0.91568

0.93695
- 0.93672

- 0.83271
0.87122

"0 R880OD
0.895040

0.80657

CB.84956

0.86823

0.87588

T 0.78378

0.83039

085795

0.76411

TT0YR1347

0.83327

70 R3693

B74718

0.79820



CONTOUR
0.01103
0.05000
0.01103

0.01103

SIGMA

3.50000

3.50000
3.80000

4.00000

PROGRAM 8,1

MU ONE
1.96449
3.34810
2.12304

2.35259

MAXIMUM

MU TWO

6.17951
4.79590
6.02096

5.79141

VALUE

NORMAL

RELTABILITY LIKELIHOOD
LEFT 1 RIGHT 1 LEFT 2
0.70736 0.95697 0.69729
0.82382  0.90860 0.76410
0.71181  0.94346 0.68794
0.72178  0.92617 B.68041
LIKELTHOOD FUNCTION

CONTOURS

RIGHT 2
0.69729
0.76410
0.68794

0.68041

1-13793’ -9

LFFT 3

0.68477 -

0.76547

0.67868

0.67476

0.71991

0.70871

"RIGHT 3

He73259
0.78317

287



PROGRAM \3.)
_BINOMIAL TRINORMAL SIMULATION




titLe :
binomial trinormal
chapter o

a>s3
b>s53
C>10

PROGRAM

1.1

d>1000
e>1000
f>1000
g>3
u>3
W>3

x=¢random(:,o)

ar=o

dz=.1
a3=.2
24=.3

1?5(1)53
ai=ali-1)+.05
repeat

i=1(1)5
read(bi
bhi=.o1bli
repeat

Peaqu)
read(nn)

P= IEI)Q

x)read?w°)
read{ gs
read(us)
repeat
read(bi)

k=1(1)2
in=o

simulation

i=1{1) 1000
fi=I.°
qepeat
1=I5X1I/1000
s=1(1)3

d=o
e=0

j=1(1)ro -
ci=@frandom(x,2)
e=Ccjcj+e

d=cj+d

repeat

z=dd/z0
e=e-z -
e=@gsqrtle/9)
d=d/ 10

g)jumpg,oza
jump4,a>as3
m=1

6)jumps,alm+1)>a
m=1+m
jumpé

s)d=b{m+1)-bm
e=a{m+1)-am
Z=a=-am

d=dz/e
d=bm+d
jump8,n=o
d=1-d

nh=o0

o

1l HII\*

mp7,L>0

~

pz

L) ¢ —h

<

Ju
d
1
h
m

3)n I -
a=pmod(a)
jumpz

4)d=o0
jump8

7)d=d+f

o

o)jumprr,d>1.
jumpiz,o>d
di=1-d
fi=fidi
junp33,s#z.0
ei=di

33)repeat
repeat

31)m=0
i=1(1) 99?
jumpsz,f 1+1 )>f
a=fi-
fi=f(i+1)
f(i+1)=a
a=el-
ei=e(i+1)
e(i+1)=a
a=di-
di=d(i+1)
dii+1)=a
m=1

32 )repeat
jump31,m#o
jumpiz,in=r.o

289

an=wiwawjg
d=anbn

newline
1065,0,0,5e1
newline 2
space- 43
caption
program 13.1
newline 7
space 29
caption-
standard
caption
mean zero
newline 4
space 18
caption
performance
caption
Lover
newline 3
space 18
caption
specific
space-38
print(wz)1,6

binomial +trinormal simulation

normal performance variables

variance one

variable true reliability

Limit upper Limit sample

size

impulse (isp)

ispace-g

print(g1)z1,6
space- s
print(ur)z,6
space-g
print(nn)a,o
newline 2
space 18
caption-
thrust (fn)
space-20
print{wa)z,6
space 9
print(gz)1,6
space-s
print{uz)z,6



space-9
print{nn)z,o

newline 2

space 18

caption . -

mixture ratio (rm)

space-12

print({ws)z,s

space-9

print(gs)z,s

space- s

print(usz)z,6

space-g9

print(nn)a,o

nevline 4

space 18

caption -
functional reliability r(fu)
space-2

print(bn)z,6

space 23
caption
(binomial )
space-11
print{znn)a,o

newline 4

space 18

caption

produet of performance reliabilities
print(an)s,6

sSpace 1o

caption

overakl reliability

orint(d)s,6

newline 4

space 18

caption :

number of simulation +trials

space - 2

print(1qonn) 3,0

newline 4

space 18

caption

the results of every tenth trial are printed in table

caption 290
one and table two.

nhewline

1065,0,0,5+1
hewline 2
space 43
caption
program I3.I
newline 3
space 40
caption.

table one -
newline 2
space- 23
caption -
first Line - r(fn)
caption - -
third Line - rlisp)r(fn)r(rm)

binomial trinormal simulation

ranked performance reliabilities

second Line - rlrm)

43)L=1(10)01
Li=10l
n=L#n+go0
nevline
newline
space 16

m=L7n{z0)n
print(dm)1,s
repeat

newline
space 16
m=Ln(10)n
print{em)r,s
repeat

newline
space 16
m=Ln{10)n
print(fm)1,s
repeat

repeat



jung41,in=1.0
Mm=I\I)I000
dm=fm

em=o

j=1(1)20 -
x=@random(x, 1)
jump4o,x>bn
em=em+.05
40)repeat
Tm=dmem
repeat

in=1.0

jumpsz
41)repeat

repeat
jumpzo

r1)nevwline
caption
p exceeds one

21)newline
print{f)z,4
print{d)z,s
print(n)z,o
neywline

i=1{1)z10
print(cilz, s
repeat

jumpzo

423 )newline
1065,0,0,5+1I
newline 2
space 43
caption
program 13.l
newline 3
space 43
caption

table two -

newLine 2
Spacg I4

binomial trinormal

overall

caption

first Line - r(isp)r(fn)r(rm) second line -

caption
third

jumnp43

12 )newline
caption

p 1s negative
jumpzrz

zo0)end

clLose

5000 46416
27.94 26.28

simulation

reliabitity

1471 13450 1234  1Ia24 I0.21 9e22 8.130
5+87 SeI9 454 3+95 3e41 2493 2449
Ie44 I.17 004 0«74 0.58 0e437 0+324
0.163 0.109 0.069 0.041 0e023 O0.0I1I 0+00§
0.000

20

10

0.5658 ~I.3273
009658 —11823
0.9658 -1.827
0¢955234

0-9754 ~1.9664
09754 ~1.9664
0¢9754 ~1.90664
0.965859

Ry

Line - PkiSp)Pth)PZPm)Fqu)

4235  38.60  36e75 34094  33e13
2467 23410 2157 20410 18,67

r?fd)

3137
1729
7e44
2409

" 06233
0.001

IC.0
I0.0
ICe0

I0.0
I0.0
IO« O

291\

29064
15497
6063
1075
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PROGRAM 13.1 BINUGMIAL  TRINORMAL  SIMULATION

STANDARD MURMAl. PERFORMANCE VARIARLES MEAN ZERO.  VARiANCE ONE _
PERFORMANCLE  YARIAHBLE TRUE  RELIABILITY LOWER  LIMIT UPPER [ TMIT SAMPLE  S17E
SPLCTFIG  [MPULSE (18p) 0.965800 -1.823000 10.000000 10
THRUST (FR) 0.965800  -1.823000 10.000000 10
PIXTURE  RATIO (R 0.965800 ~1.823000 16.000000 10
FUMCTINNAL  RELIAMLLITY R(FU)  0.95%234 (BINOMIAL) 20

PRODUCT  OF  PERFORMANCE RELIABILITIES 0.9n0869 OVERALL RELIAB&!]TY 0.860541
NUMBER  OF  STMULATION  TRIALS 1000

THE RESULTS OF EVERY TINTH TRTAL ARE PRINTED TN TABLE ONE AND TABLE THWO.



FIRSI

0.03226
0.87125
0.705%2

0.79805
0.9%759
0.7.574

0.8%416
0.07200
0.84230

0.902843
0.0579%
0.8/232

0.0R446
0.988a5
N.8v371

0.99438
0.9499729
0.91137

0.9.129
0.952785
0.925510

0.96381
§0.97620
0.92087

0.9975%2
0.08754
0.96009

0.99995%
D.082%4
0.98175

L INE

. 85188
88743
72871
98958
. 94135
80291

L9652

1.00000

.84571

93148
40800
.B7507

L21LL83
.98283
. 89588

.0uo000
-96919
191371

,97/54
. 96083

92303

-95471
.000090
»94261

. 99939
- 98979
-961610

.99615
-00000
-98422

PROGRAM 13.1

TABI T

ROFND

0.9-842

- 0.8r20n

0.74129

O - 9’1)4\57
g.25001
0.80729

D.9uw22y
0.R8775
0.n4843

0.80783
N.gu242
0.8/62%9

0.9v5390
0.9+134a
0.84782

0.96207
0.92226
0.91494

0.95038
1.00000
0.9°,978

g.0w745
0.9A641
0.9:55n

0.9002/
0.09443
0.90268

0.9%900
0.9u%/0
0.91875

ONE -~
SECOMD

0.83427
0.89R89
06.74810

0.92445
#.93509
06.81315

N.93149
1.00000
§.85294

0.94669
0.97579
0.87890

0.9905¢0
.98139
0.89986

0.99310
0.92379
0.91¢74

0.95180
0.97588
n.,93069

0.96898
0.99298
0.94781

0.99780
0.98214
0.96439

0.99653
0.99782
0.98789

HINOMIAL

RANKED

LINE ~

0.9545%2
0.84750

0.7517

0.89689
0.97624
0.81716

1.00000
0.87/982
0.85644

0.89870
0.9v975>»
0,88122

0.99082
0.9.844
0.90784

0.98999
0.945028
0.918090

0.98636
0.94659
0.935243

0.95119
0.99843
0.9496¢6

0.99748
0.9/091
0.906681%

0.99459
1.00000
0.98912

TRINURMAL

PERFORMANCE

R(RM)

0.81570
0.99689
0.76474

0.99976
0.82314
0.82282

0.86924
0.99990
0.85927

0.96574
0.96590
0.88345

0.92391
1.00000
0.90477

0.99110
0.99999
0.91987

0.94391
0.99803
0.934%0

0.95407

0.99536
0.95151

(G.99348
0.99538
0.97035

0.99625
0.99446
0.99074

THIRD

SIMULATION

RELIABILITIES

0.99120
0.91950
0.77443

0.99570
0.89545
0.82670

0.97305
0.96997
0.86262

1.00000
1.00000
0.88559

0.93248
0.97223
0.90659

0.90261
0.99976
0.92114

1.00000
0.93573
0.93573

6.99050
0.98513
0.95419

1.00000
0.9/310
0.97300

1.00000
1.00000
0.909219

LiNE =

0.893868

0.99721
0.78099

0.95742

§.95523
0.82%a7

0.94742
0.93643
0.86418

0.89812
1.00000
0.8873¢0

0.9408R7
0.96751

0.90776

1.00000
98403
N.92172

[
N

0.95584
999990
D.93693

o
Y

0.98753
0.9872%
0.955hA3

00000
97524
197511

[an REoe B -
FREY

0.99935
0.99973

0.99393.

0.92424
0.98733
0.78430

1.90534
0.92388
0.83643

0.99407
6.8726>
0.867110

0.98184
6.90521
0.88862

0.98370
0.95513
0.9086A

0.93718
1.00000
0.92332

0.67994
0.9418%
1.93827

0.96367
0.999949
0.95757

0.9789n
1.0000n0
0.9789n

1.00000
0.99095A
0.99783%

RCISPIRCFNIR(RM)

N.89923
0.96306
0.79046

N.90997
N.99016
0.83928

N.99409
n.98K855
0.8B6Rs6

n.9524¢9
1.93596
N.89n54

0.95211

n.99337
n.9pauy

n.g984%a1
n.99555
N.92407

n.951859
n1.985%9
H.939k8

n.98163
n.97618
n.95847

1.00000

1.00000
n.,98030

1.008000
1.00000
n.99972



PROGRAM 13.1 HIMOMIAL TRINORMAL SIMULATION
TABLFE  Tu0 - RANKED OVERALL RELIABILITY . .

.- FT18ST  LINE - RCISPIR(FMIR(RM) SECUND LINE =~ R(fFU) THIRD LINE = RCISPIR(FNIR(RMIR(FU)
0.65424 0.74684 0.58:221 0.77485 0.70532 0.71725 0.76558 0.73574 0.74365 n.74840
1.00000 0.90000 0.85000 0.90000 1,00000 1.60000 0.95000 1.00000 1,00000 1.00000
0.65424 0.67215 0.69038 0.69736 0.70532 0.71725 0.72730 0.73574 0.74365 0.74810
0.79066 (.79659 0.76370 0.85205 0.90818 0.81764 0.86742 0.78260 0.82944% 0.87967
0.95000 0.95000 1.00000 N.90000 0.85000 0.95000 0.90000 1.00000 0.95000 0.90000
0.75112 0. 75676 0.76370 0.76684 0.7719% 0.77676 0.73068 0.78260 0.78793% nN.79470
0.8464% 0.84066 0.88850 0.80433 0.89707 0.81267 0.90539 . 0.B6072 0.96672 N.B2376
0.9%000 nN.95000 0.90000 1,00000 0.90000 1.00000 0.90000 0.95000 0.8500" 1.00000
D.7v461 N.79863 0.79965 0.80433 0.80736 0.81267 0.81485 0.81769 0.82171 n.82376
0.87002 0.92217 0.876290 0.87983 0.88239 0.98796 0.93643 0.93827 0.89094 0.94264
0.95000 0.90000 0.95000 0.95000 0,9500n 0.85000 0.90000 0.90000 0.95000 0.90000
0.82652 0.82995 0.83%247 0.83584 0.83827 0.83976 ~0.84279 0.84444 0.84630 0.84348
0.89458 0.94634 0.94815 0.95081 0.85749 0.90577 0.95785 0.90880 0.96081 0.86710
0.9%000 0.90000 0.90000 0.90000 1,00000 0.95000 0.90000 0.95000 0.90000 1.00000
0.81994 n.85171 0.85%34 N.85573  0.85749 0.86048 0.86206 0.86336 0.86473 n.867110
0.91562 0.96815 0.8/344 N.92133 0.87651 0.97568 0.97778 0.88174 0.93042 0.88560
0.9-000 0.90000 1.00000 0.95000 1,00000 0.90000 0.90000 1,00000 0.95000 1.00100
0.84944 0.87134 0.R7344 0.87527 0.87651 0.87811 0.88000 0.88174 0.8R394 n.88560
0.88801 0.88917 0.96978 0.93953 0.94174 0.99883 0.94845 0.95145 0.95509 0.90891
1.00000 1.00000 0.90000 0.95000 0.9500n 0.90000 0.95000 0.95000 0.95000 1.,00090
0.88K01. 0.88917 0.8°080 0.89255 0.80465 0.89895 0.90103 0.90388 0.90733 0.90891
0.95821  0.96064 0.91411 0.96426 0.91800 0.96887 0.92172 0.97206 0,97374 0.97609
0.9%000 0.95000 1.00000 0.95000 1.00000 0.95000 1.00000 0.95000 0.95000 0.95000
0.91030 0.91261 0.91411 0.91604 0.91800 0.92042 0.92172 0.92346 0.92505 N.92729
0.93027 0.93145 0.93410 0.93670 0.98776 0.93988 0.94167 0.99353 0,99783% 0.99972
1.0000¢0 0.95000 0.95000 1,00000 0.95000 1.00000 1.00000 N.95000 0.95000 0.95000
0.95027 0.93237 0.9349p 0.93670 0.93838 N.93988 0.94167 0.94385 0.94794 0.94973
0.95557 0.95947 0.5619% 0.96687 0.97230 0.98071 0.968480 0,98814 0.99172 6.99932
1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000
0.35557 0.95947 0.96194 0.96687 0.9723n 0.98071 0.98481 0.98814 0.99172 N.99932



S, PROBRAM 13.1 BINOMIAL TRINQRMAL SIMULATION

STANDARD NURMAL PERFORMANGE VARTABLES MEAN ZERD  VARIANCE ONE
PERFORMANGE  VARIABLE TRUE  RELTABILITY LOWKR  LIMIT UPPER L IMI1 SAMPLE  S17¢
SPECIFIC  *MPULSE (I18p) 0.965800 -1,823000 10.000000 10
THRUST (kN3 0.965800 -1.823000 10.000000 10
MIXTURE  RATIO (RM) 0.965800 -1.823000 16.000000 10
FUMCT LAl RELTABILITY RCEU)  0.955234 (BINOMIAL) 20
PRANUCT 0  PERFORMANCE  RE!JABII ITIES  0.900869 OVERALL RELIABII ITY  10.B60541

NUMBFR O 0F  STMULATION  TRIALS 1000

THFE RESULTS OF eVERY TENTH TRIAL ARE #RINTED IN TABLE ONE AND TABLE THWO.



F1RS]

0.9%234
0.87476
0.71857

D.99999
0.8:828
0.8187R

0.97455
0.91425
0.R£906

i1.008000
D.os881
0.87288

0.99498
0.8v684
0.830A7

0.949g4
0.97121
0.9n883

0.99917
D.a36610
0.22549

0.95%276
0.93817
D.94149

0.93354
0.946269
0.95647

0.99994
0.97745

I TNE

e

-00000
-87558
.74601

QD Q

.956493
.97909
-82185

Do

1.00000
§.85166
0.85166

N.95489
0.96932
0-87441

1,.94309
1.00000
4.8921%

1.95423%
i 00000
0.91891

0.97529
(1.99597
0-92709

o

.99927
.94415
. 943446

=0

. 999299
.99354
,95901

fovws R I oa

1.00000
.98089
.98089

=D Do

PROGRAM 13.1

TABLF
R{FN)

0.8%3560
h.90467
0.76182

0.9985%0
0.95355
0.82622

0.8v48%
0.94%384
D.89639

D.o182n0
0.9¢619
N.8/643

0.84551
0.92855
0.8%421

0 0 0’19“7
0.94167
0.91235

0.9569/
0.99967
0.9-881

0.99695
0.95420
0 -9449(‘)

0.92163
1.00000
0.96059

0.9%690
0.9920q
0.98235

ONE -
SECOND

0.96R62
0.83537
0.77230

0.97620
0.95487
0.8286%5

0.95164

0.97611
0.85900

0,99993
0.95797
n.87847

0.98032
0.92259
6.89578

1.00000
0.92053
0.91524

1.00000
N.944740
0.92998

0.95098
0.99879
0.94A55

0.99454
0.961854
0.96326

0.99283
1.00000
0.98460

BINOMIAL TRINORMAL SIMULATION _

RANKED
LINE -

0.85981
0.94521
0.78092

1.00000
0.91140
0.83301

0.92641
0 -9()923
0.86161

0.99723
0.92203
1.84058

0.95540n
0.94155
0.89661

0.9534738
0.93134
0.91717

0.9587%
D.9¢659
0.93175%

1.00000
0.99190
0.94767

1.00000
0.96638
0.96527

0.9985¢9
0.98904
0,98761

PERFORMANCE

R(RM)

0.90A09
0.90972
0.78533

0.99982
0.95292
0.83690

0.91643
0.95771
0.86311

0.96721
0.91232
0.88240

0.97750
0.94455

0.96760
0.98466
0.91832

0.99215
0.98547
0.93332

0.99373
0.95602
0.94267

0.99811
0.98159
0.96783

0.99159
1.00p000
0.99011

THIRD

RELTABILITIES

0.87754
0.92067
B.79118

0.96934
0.99448
0.83899

0.96115
0.92872
0.86406

0.93447
0.99551
0.83408

0.98776
0.v1117
0.90001

1.00000
0.97774
0.91983

0.95316
0.96798
0.93489

1.00000
0.95884
0.9508740

D.%v217
0.97797
0.97031

0.99144
0.99973
0.99116

LINE

-~ RUISEIR(FEN)&(RM)

0.91311
0.91453
0.79696

0.94313
0.95929
0.84124

0.99084
0.98430
0.86747

0.99771
0.99480
0.885613

0.98513
1.91535
0.90146

0.99035
0.93021
0.92123

1.00000
0.96762
0.93666

0.99918
0.99669
0.95245

0.98999
0.99991
0.97213

1.00000
0.99767
0.99461

0.98338
0.95881
0.80459

0.87493
1.00000
i.34482

0.99841
0.99590
0.86944

0.97971
0.9998%8
0.88709

1.00000
0.93654
0.90410

1.00000
0.959n4
0.92224%

0.93319
1.00000
0.93809

0.96735
0.998A9
0.95357

0.97861
0.9966R
0.97406

1.00000
0.9998n
0.99765

n.97644

N.92356
n.81011

0.91396
N.92744
n.84735

1.88909
1.000100
0.87082

0.92874
1.,00000
N.88847

0.95563
1.00n00
0.90586

0.95501
1.00000
N.92378

0.99549
N.96s06
0.94033

0.96n17
0.929546
n.95504

1.00000
0.97573
0.97573

1.00000
0.99908%
0.99995



297

PROGRAM 13.1 BINOMIAL TRINORMAL SIMULATION
TABLE TWD =  RANKED OVERALL RELIABILITY
FIRST LINE = ROISPYR(FHIR(RM) SECAOND LINE = R(FU) THIRD LINE - RCISPIR(FNIR(RMIR(FU)
0.77111  0.73365  0.74092 0.83695 0.76094 0.85900 0.82653  0.88091 0.94045  0.79782
0.R5000  0.95000 0.90000 0.85000 0.95000 0.85000 0.90000 0.85000 0.80000  0.95000
0.65545  0.69697  0.7028%  0.71141 0.72280  0.73015 0.74387 0.74878 0.75236 0.75792
0.95%%5  0.90720 0.8163% 0.86726 0.78383% 0.87512 0.87986 0.93589 0,.83995 n.84167
0.80000  0.85000  (.9%000 0.90000 1.00000 0.90000 0.90000 0.85800 0.95003 0.95000
0.76426  0.77112  0.7/5%7  (.78054 0.78383 0.78760 0.79188 0.79550 0.7979~ .79959
0.89208 0.84761  0.82098 0.95357 0.85870 0.86163 0.86392 0.86651 0.91722 0.87082
0.9n000 0.95000 0.95000 0.85000 0.9%00n0 0.9500080 0.95000 0.95000 0.90003  6.95000
0.80283%5 0.80523  0.80839% 0.81054 0.81577 0.81855 0.82073 0.82318 0.82543 .B8272°8
0.8/288  0.87453  0.83402 n.83612 0.83747  0.83904 0.93337 0.93553 0.93823 0.89169
0.9%000 0.95000 1.00000 1.00000 1.00000 1.00000 ©0.90000 0.96000 0.90008  0§.95600
0.82924  0.83080 0.83402 0.83512 0.83742 0.83904 0.84003 0.84198 0.84440 0.84710
0.84788 0 84952  0.8%164 0.89781  0.85923  0.90260 0.90527 0.86304 0.95993  0.86616
1.0n000  1.00000  1.p6000  0.95000 1.00000  0.95080  0.95000  1.00800 0.9000647  1.00000
0.84788  0.B84952  0.85164  0.85292  0.85523 0.85747 0.86000 0.86304 0.846398 n.B6s16
0.84852  0.87027 0.87212  0.920637 0.92205 0.87755 0.87931  0.92806 0.9293%  1.88431
i.00000 1.00000 1.00000 0.95000 0.95000 1.00900 1.00000 0.95000 0.9500n  4.00000
0.85852  0.87027 0.87212 0.87436 0.87/594 0.87755 0.87931 0.88166 D.B882838  1.B88431
0.93546  §.88826  0.9R7899  0,89355  0.89560 0.94357  0.94503 0.94709  0.9017%6  1.'95100
0.950nn  1.00000 n.onnos  1.00000 1.000600  0.95000 0.95000  0.95000  1.00000 0.95000
0.85679 0.83826  0.89009 0.89355 0.89560 0.89639 0.89777 0.89974  0.90126  0.90345
0.95334 D.90858  0.95876  0.96080 0.96378  0.91725  0.91987  0.92149  0.92318  0.92482
6.95000  1.00000 0.950060 0.95000 0.9%5000 1.00n00  1.00000 1.00000 1.00000 1.00000
0.90567 0.90858  0.91083% 0.91276 0.91559  0.91725 0.91987 0.92149 0.9231% n.92482
0.97525 0 92835 0.9%134  0.93295 0.93549  0.93810 0.94079  0.99210 0.94494 n.99766
0.95000 1.00000  1.p0000  1.00000 1.00000 1.00000  1.006000 0.95000 1.00000  0.95000
0.92649  0.92335  0.93134  0.93295  0.9354¢  0.93810 0.94079 0.94250 0.94494 0 .94778
0.94916  0.95305  0.95545  0.95997  0.95727 0.97394  0.97790 0.98473  0.99067 0.99922
1.06000 1.00000 1.00000 1.000080 1.00000  1.00900  1.00000 1.00000  1.0000n  1.00000
0.94916  0.95305  0.95545  0.95997  0.95727  0.97394  0.97790 0.98473  0.99067 0.99922



2986
PROGRAM 13.1 BINOMIAL TRINORMAL  SIMULATION

STANDARD NORMAL  PERFURMANCE VARIABLES HEAN ZERD VARIANCE  ONE
PERFORMANCE VARIABLE TRUE RELIABILITY LOWER  LIMIT UPPER- | IMIT SaMPLE S17&
SPECIFIC TMSULSE ({spP) 0.975400 -1,966400 10.000000 10
AHRUST (Fib 0.975400 -1.966400 10.000000 10 .
MIXTURE RATIO (RM) 0,975400 -1.966400 10.000000 10
FUNCTTONAL  RELTABLLITY R(FU) 0.965859 (BINOMIAL) 2N
PRODHLCT 0y  FHERFORMAMCE RELIABILITIES 0.928001 OVERALL RELTIABILITY H1.894318

NUMBER  0rFr SIMULATION TRIALS 1000

THE RESULTS OF EVERY TENIA TRIAL 4RL PRINTE IN TABLE ONE AND TABLE TWO.



FIRST L INE
0.94278 0.99743
D.,975%11 0.99576
0.77603 0.78980
0.97804 n.93008
0.87654 h.93208
0.85636 0.86104
0.904671 0.9%928
01.93823 6.93230
0.88657 0.88485
0.99959% 0.96477
0.94264 0.94497
0.90777 0.91168
0.99618 §.94556
B.,24979 0-98384
0.972331 0.92636
§.9029n3 0.99972
0.96900 N.99877
0.04041 §.9415%2
0.94206 1.go0000
0.99399) 0.95772
0.95617 0.95703
0.99078 0.99981
0.97546 0.93714
0.96616 0.96769
80.99997 0.99825%
0.9785%72 n.99949
0.97810 §.9/7916
0.95471 0.99811
0.,92605 0.99274
0.93954 0.99075

PROGRAM 13.1

TARLE
RFN)

0.949916
0.935879
0.80645

0.96361
0.96383
0-86416

0.99004
0.9/263
0.8904#

0.95560
0.99290
0.91235

1.q0800
0.07849

0.94384
l.ga0000
t.g1373

009/626
8.909934
0.9577Y

1.00000
D.9o710n4
0.0n879

0.99632
8.9120920
0.95051

0.9979/
l.o0n000
0.99182

ONE -
SECOND

0.97167
0.93582
0.81987

0.93248
0.93908
0.86827

0.91689
1.00000
0.89235

0.94530
1.00000
0.91379

0.97758
0.99857
0.93n83

0.99180
§.99%06
0.%94499

1.98334
1.00006
0.95923

0.97837
0.99969
0.96978

§.99171
0.99655%
0.98177

1.00080
1.00000
0.99300

BINOMIAL

TRINORMAL

SIMULATION

RANKED PERFORMANCE RELIABILITIES

LINE -

0.99997
0.9209s
0.82807

0.94289
1.00000
0.87158

0.89722
1.00000
0.89421

0.98858
0.91457

0.98767
0.9586¢9
0.93268

0.99178
0.9/843
0.94743

0.99948
0.96265
8.95028

1.00800
§.9888%
06.9710%

0.99223
0.99021
8.938234

0.99674
0.9v0e7»
0.99484

R(RM)

0.93589
0.93790
0.83314

0.92390
1.00000
0.87423

0.98321
6.99772
0.89585

0.98822
0.97632
80.91579

0.95899
0.97491
0.93370

1.00000
0.95441
6.94911

0.98941
0.99994
0.96226

0.99678
0.99193
0.97209

0.99969
0.99714
0.98335

0.99502
1.80n00
N.99702

THIKD LINE = RCISPYR(FNIR(RM)
0.90338 1.00000 0.96166 0.99999
0.92905 0.99893 0.91566 . 0.85440
0.83868 0.84404 0.85044  (.85436
0.96100 0.97362 0.970832  0.99811
0.92652 0.90284 0.9653%0  0.94403
6.87586  0.87903 0.88224  n.88441
0.97694  0.98757 0.9791% 0.91442
0.97414 0.98856 0.93874  0.99025
0.89748  0.90194  0.90317 0.90%47
0.92595  1.00000 1.00000 0.99930
0.99166 0.96218 0.94497  1.92254
0.91734  0.91949  0.92074  0.92189
6.99851 0.98828 0.99901 0.99273
0.94250 0.95839  1.00000 0.97281
0.93510 0.93648 0.93804 0.938R89
6.99275  0.95218 0.99802  1.00300
6.98573  1.00000 0.95957 §.95700
0.95116  0.95218  0.95362  £.95311
0.99689  0.97521  0.99729  0.988u3
0.96903  0.99923  0.98533 n.99547
0.96303 0.96407 0.96467 n.96572
0.99970 0.99847 0.97950  1.00000
0.98675  0.99999  0.99925  0.98R28
6.97342 0.97433  0.97584 1n.97744
1.00000 0.99943  0.99$21  0.99195
1.00000 0.98638 0.99346 0.99954
0.98418 0.98582 0.98672  1.98R08
1.00000 0.99812 0.99955 1.00000
0.99694  1.00000 1.80000 1.00000
0.99694  0.99812 0.99955  1.000400



FIRST

LT Ni-

0.79951
0.90000
0.71956

0.50248
0.90000
0.81241

0.84700
1.00000
0.84700

B.91676
0.95000
0.870392

0.9355110
0.9%000
0,88855

0.95334
0.9%0n00
0.90564

0.9200H
1.00000
0.072003

0.93654
1.00000
0.93654

0.954372
1.an0000
0.95432

0,97763
1.00000
0.97783

ROTSPOIRIFAIR(KHM)

-82807
.90000
0.74526

-86171
.95000
-813863

.89421
.95000
.84950

.87298
.boooo
.87298

.9356438
.95000

88965

95542
f.95000
-90765

.92152
1.00000
- 92152

3

v

98771
95000

. 93832

.95675
.00000
.95675

.974399
.00000
-97899

PROGRAM 13.1 BINOMIaL TRINORMAL SIMULATION

TABLE

0.84417/
0.90000
8.75976

0.86697
0.95000
1.R2362

0.89752
0.95000
0.85245

0.92029
f.a5000
0.87428

0.9353841
0.9%5000
0.8%140

6.9703
0.92000
B.90918

0.97209
0.0%000
0.923483

0.9359009
1.00000
0.93909

ﬂ . 9L’840
1.00000
0.9%84n

0.965274
1.0000n
0.0n274

TKO - RANKED

SECOAND  LTNF.
n.85713 0.86520
0.90000 6.90000
0.77141  0.77568
0.91734 0.92141
0.90000 0.90000
N.B2561 0.82927
0.85515 0.85724
1.00000 1.00000
n.85515 0.85724
D.87581 0.97491
1.00000 0.90000
0.87581 0.87742
0.89284 0.94151
1.00000 0.95000
1.89284 0,8944%
0.95865 0.960246
0.95000 0.95000
0.91072 0,91°24
0.97433% 0.97705
0.95000 0.95000
0.92561 0.,92820
0.94105% 0.94223
1.00000 1.00000
0.94105 0,94223
nN.96094 0.96467
1.00000 1,00000
0.96094 0,96467
0.98418 0.958557
1.00000 1,00000
0.98418 0.98657

Py

OVERALL
Rert)

0.92120
0.85000
0.78302

0.83199
1.00000
0-83199

0.90408
0.95000
0.85#88

0.87902
1.00000
g.879n2

0.99502
0.%90000
0.89642

0.91379
1.00000
0-91379

0.92930
1.00000
0.92030

0.99407
0.95000
0.94437

0.96619
1.00000
0.96619

0.98a54
1.00000
0.98u54

R=LTABILITY

THIRD

0.87434
0.90000
80.78691

0.%8404
0.85000
0.85643

0.96668
8.95000
0.86134

0.88152
1.00000
0.88152

0.89707
1.00000
0.89707

0.96288
0.95000
0.91474

0.93137
1.00000
0.93137

0.94569
1.00000
0.94569

0.96837
1.00000
0.96837

0.99237
1.00000
.99237

LINE -

0.83666
0.95000
3.79483

0.88399
0.95000
0.83979

0.96031
0.90000
0.86428

0.98177
0.90006
0.8B359

0.9995%
§0.90000
4,89959

0.96380
0.95000

.91561

0.98212
0.95000
0.933n1

3.94743
1.00000
0.94743

0.97005
1.060000
0.97005

0.99567
1.00000
0.99567

ROCISPIR(FNIR(RMIR(FII)

0.93827
0.8500n
0.79753

0.88657/
0.35400
0.84224

0.86640
1.00000
6.86640

0.9321n
0.95000
0.88549

0.94919
0.95000
0.9n173

0.91659
1,00000
0.9165%

0.9337n
1.0n000
0.93370

0.99970n
0.95000
0.94972

0.97254
1.00000
0.97259

0.9977n
1.0n000

- 0.99771

n.80328
1..00000
n.80328

n.88992
0.95000
n.84542

0.91417
g.95000
n.86846

fam J

.886861
.00g00
.884661

b TN W N

pos |

-95192
.95000
~904:3

jroe Jowr ]

f.96748
.95000
L9191

fo= o ]

=

.93518%
L004600
1.93515

b

N.951%2
1.00qu0
n.,951=w2

n.97508
1.00000
n.97568

1.00000
1.00000
1.00a80
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PROGRAM

STANDARD  NORMAL  PER

FERFORMANCE  VARTABLE TRUE

SPECIFIC FMPULSE (ISP

THRUST (Fi

MIXTURE  RaTHIO (R#)

FUNCTIONAL  RELTABILITY ROFUW)

ErRODUCT  OF PERFORMANCE RE} 1aB
NUMBE-R  OF  SIMULATION TRTALS
THE SESULTS OF LVERY TENTH TRTaL

13.1 BINUMIAL TRINORMAL SIMULATION

FORMANCE  VARIABLES MEAN ZERO VARIANCE
RELTABILITY LOWER  LIMIT UPPER [ IMIT

0.975400 -~1.966400 10.000000

0.975400 -1.966400 10.000000

0.975400 -1.966400 10.000000

0.965859 (BINOMIAL)

I' ITIES  0§.928001 OVERALL RELIABI{ ITY
1000

#RE PRINTED TN TABLE ONE AND TABLE THWO.

301

ONE

SAMPLFE SI7E

10
10
1f

2N

n,894318



FIRST LINt
80.99799 N.9589248
0.89572 0.99161
0.7£8105 n.79737
B.98226 0.94231
0.97026 0.92462
0.85143 0.86496
0.9¢8%3 0.95105
0.9R3%20 0.99844
0.89073% 0.-89439
0.94636 L.go0o00Q
0.97061 0.92311
0.91591 N.91759
0.9357n1d 0.95987
0.92706 0.97123
0.9300n6 0.93719
i.n0000 0N.99279
0.99974 0.9879%2
N.gd4354 0.94495%
3.96190 01.99768
1.00000 1.00000
0.95713 0.95834
0.970456 N.97401
1.0n000 N.99853
D.97040 0.97174
0.99475 N.98760
1.00000 N.995%91
0.981n1 n.98178
0.99914 1.00000
0.99935% 1.99982
0.900221 0.99327

PROGRAM 13.1

TABLE
ROFN)

0.99291
0.89184
0.81135

1.00000
0.91041
0.85914

0.90182
0.909855
0.R%687/

0.091838
0.0%08%2
.91849

0.9'/7“%)
0.9¢782
0.9330/

0.95553
1.00000
0.9014647

0.93050
1.00000
0.9592H

0.96389
0.95954
0.97339

0.a8283
1.00000
0.90281

0.99v469
0.99999
g.9:421

ONE -
SECOND

0.94236
n.,874907
0.81907

0.96289
0.98789
0.87276

0.93011
0.99518
1.89%01

0.94663
0.96854
0.914976

0.%94228
0.99720
0.93473

0.95051
0.99990
N.94774

N.98895
0.97734
0.96p81

0.99949

n.98238
1.97442

0.99%57
0.98443
1.98368

0.99928

1.00000
0.99510

BINOMIAL

RANKFD
LINE -

0.94795
0.96868
0.82844

0.99811
0.9380%
0.87629

0.97268
0.99694
0.99117

1.00000
0.94099
0.92058

0.97528
0.95966
0.935582

0.9/621
0.99187
0.94877

0.994658
1.80000
0.96271

0.938736
1.00000
0.67526

1.000060
0.99921
0.9848%

0.99900
0.9v694
0.9v594

TRINORMAL

PERFORMANCE

RC(RM)

0.99891
0.84338
0.83459

0.96676
1.00000
0.87965

1.00n000
0.97736
§.90478

1.00000
1.00000
0.92237

0.95861
0.948589
0.935814

0.990%3
0.95911
0.95002

0.99975
0.99144
0.96406

0.98326
#.99998
0.974551

0.99548
0.99296
D.98s637

1.00p00
0.99783
0.99670

THIRD

SIMULATION

RELTABILITIES

6.93181
0.99992
0.84049

0.96468
0.93103

0.83232.

0.92358
0.99916
6.96828

0.93766
1.00000
0.92411

1.00000
0.93884
0.93880

1.00000
8.95775
0.95177

1.00000
0.97950
0.96490

0.99064
6.98712
86.97788

0.96985
0.99635
06.987456

0.99753
1.00000
0.99753

LiNE

- RUISPIR(FN)IR(RH)

0.8593%7
0.99589
0.84458

0.98349
0.91613

0.88521

0.93033

0.97914
0.91092

0.99943
1.00000

0.92662.

1.00000
1.00000
0.93992

B0.992569
0.99139
0.95311

1.00000
0.96607
0.96607

B.99081 .

0.99901
0.97a82

0.99998
0.98868
0.98866

0.99962
0.99950
0.99913

8,92080
0.98081
0.85261

2.94370
N.9838n
0.8R747

1.00000
0.91805
0.91242

0.99995
1.00000

0.94575
0.990733
0.9413n

6.96047
G.99452
0.95508

1.00000
0.97929
0.94677

0.9854;
0.99534
0.97934

0.99153%

0.99920
0.98971

0.99992

1.0n000
0.99977

n,.2995%1
1.040n00
N.85581

1.0000¢0
N.99QKF
n.88Rr&9

0.91468
n.9999p
n.91458

1.99515
0.99925
n,92900

n.98575
f1.95528
n.94229

0.99601
N.97202
0.95514

0.99112
n.97962
n.96867

f.998¢%5
0.98827
6.98009

n.99936
0.99144
n.99100

1.00000
1.00n00
1.00p000
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PROGRAM 13.1 BINOMIAL TRINORMAL SIMULATION
TABLF  TWO =  RANKED OVERALL RELTABILITY 7
FIRST LINE - ROISPIKCEIOIR(RM) SFCAND LINE = R(FU) THIRD LINE = ROISPIR(FNIR(RMIR(FU)
0.80334 0.78259  0.80184  0.91453  0.87233  0.83243 0.79393 0.88866 0.80377 0.80903
0.95000 0.95000 ©.95000 0.85000 0.90000 0.95000 1.00000 0.90000 1.00008 1.00000
0.723n1  0.74346  0.7¢175 0.77735  0.78510 0.79081 0.79393 0.79979  0.80377 0.80003
0.90274  0.85896  0.86521  0.82579  0.87243 0.87540 0.83467 0.88389 0.88605 0.93977
8.90000 0.95000 0.95000 1.00000 0,9500g 0.95008 1.00000 0.95000 0.95000 0.90000
0.81247  0.81601  0.87°195  (0.82576  0.82880 0.83163 0.83467 0.83969 0.84178 0.84579
0.94217  0.85261  0.9003/ 0.85787 0.90828  0.91232  0.96607 0.87155 0.91911 0.92211
0.90000  1.00000 0.9%000 1,00000 - 0.95000 0.95000 0.90000 1.00000  0.95008  0.95000
0.84795 0 .85261 0.8%53% 0.85787 0.86287 0.86671 0.86946 0.87155 0.87315 0.B7401
0.92401  0.97817  0.02824  (.88281  0.88511 0.93305 0.88805 0.98746  0,89100  0.93360
0.9500n  0.90000 0.95000 1.00000 1.00000  0.95000 1.00000  0.90000 1.00000 6.95000
0.8/781  0.88035 0.87182 0.88281 0.88511 0.88640 0.88805 0.88871  0.89100 0.89262
0.99331  0.89574  0.89754  0.94632 0.99961  0.94815 0.90308 0.90533 0.95614 0.9102
6.00000  1,00000 1.00000 0.95000 0.90800  6.95000 1.00000 1.00000 0.9500%  1.00000
0.R%398  0.89574  0.89754  0.89901  0.89965  0.90074 0.90308  0.90533 0.90834 0.910%2
0.95948  0.96081  0.91479  0.96446  0,96599  0.91976 0.97049  0.92418 0.97486 0.97622
0.95000  0.95000 1.00000 0.95000 0,95000 1.00000 0.95000  1.00000 0.95000  0.95000
0.91150  0.91277  0.9147¢  0.91624  0.91769  0.91976 0.92197 0.92418 0.92612  0.92740
0.97738  0.97887  0.9%062 0.93307 0.983/8 0.98524  0.93808  0.93914  0.9409%5  0.94195
D.05000  £.95000 0.9%000  1.00000 0.95008  0.95000 1.00000 1.00000  1.00008 1.00000
0.92898  0.92993  0.93159  0.93307 0.934%9  0.93597 0.93808 0.93914  0.9409-  n.94195
0.94285  0.99417  0.94542  0.94642  0.99748  0.99921  0.95060 0.95377 0.95679  0.95349
1,08000  6.95000 1.pnoo6p  31.,00000 0.9-008  6.95000 1.00000 1.00000 1.00000 1.00000
0.94245  0.94446  0.94542  0.94642  0,9476p  0.94925  0.95060 0.95377 0.95679  0.95342
0.96152 0.963587 0.90574 0.96696 0,.969490 0.97159 0.97407 0.97484 0.97270n9 N.97626
1.000600  1.00000 1.00005 1.00000 1.00060 1.00000 1.00000 1.00000 1.00008 1.00080
0.96152  0.96387  0.96578  0.96696 0.9694g 0.97159  0.97407 0.97484  0.97709  0.97976
0.98097  0.98255  0.98386 N.98668 0.98897  0.99169 0.99407  0.99597 0.99824  1.00000
1.00000 1.00000 1.06000 1.00000 1.00000 1.00500 1.00000 1.00006 1.006gn  1.000480
0.98007 0.98255  0.98384 0.98668 0.98897 0.99169  0.99407  0.99597  0.998%4  1.00000



PROGRAM 13.1A BINOMIAL TRINORMAL SIMULATION

STANDARD NOURMAL PERFORMANCE VARIABLES MEAN ZERO VARIANCE ONE

PERFORMANCE VARIABLE TRUE RELIABILITY LOWER LIMIT UPPER LIMIT SAMPLE S1zE

SPECIFIC IMPULSE cIsP) 0.900000 ~1.281600 100.000000 N
" THRUST (FN) T 0.900000 -1.644900 1.644900 10 T T

MIXTURE RATIOC (RM) 0.900000 ~1.644900 1.644900 10 -

FUNCTIONAL RELIABILITY R(FU)  0.900000 (BINOMIAL) 10

PRODUCT OF PERFORMANCE RELIABILITIES  0.729000 OVERALL RELIABILITY  0.656100

NUMBER OF SIMULATION TRIALS 1000

THE RESULTS OF EVERY TENTH TRLIAL ARE PRINIED IN TABLE ONE AND TABLE TwWO,
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FIRST LINE
0.71469  0.75298
0.87694  0.83769
0.46920 0.49294
0.85528  0.76959
0.92052  0.82749
0.58339  0.58880
0.82734 0.84964
0.86860 0.92081
0.63236 0.63613
0.92404  0.98555
0.75637  0.88422
0.67387 0.67793
0.92502 0.91863
0.77519  0.85968
0.70736 0.70984
0.83199  0.99112
0.95396  0.80035
0.73153  0.73438
0.90423  0.94625
0.97282  1.93400
0.75824  0.76062
0.93447  0.89190
0.89803  0.91965
0.78884  0.79115
1.00000 ©0.96694
0.90627  0.91995
0.82239  0.82762
0.89007 0.90479
0.97607  0.98101
0.86660 0.87242

PROGRAM 13.1A

TABLE
R{FN)

0.72041
0.87193
6.50773

0.81177
0.73901
0.59531

- 0.80538

0.95734
6.63805

0.91354
0.86514
0.68017

0.94574
0.94157
6.71228

0.79799
6.93021
0.73603

0.82503
0.93387
0.76370

0.9444¢
0.91007
6.79484

0.89297
0.95577
0.82997

0.9727¢0
0.92873
6.87852

ONE -
SECOND

0.88796
0.86606
0.52062

0.88713
0.94487
0.60048

0.80697
1.00000
0.64283

0.82392
0.83056
0.68432

0.82367
0.87258
0,71495

U.95812
0.83706
0.73955

0.93559
0.99983
0.76916

0.910069
0.98347
0,79773

0.90791
0.98022
0.83370

0.99273
U.89884
0.88916

BINOMIAL

RANKED
LINE -
0.95648
0.99233
0.53638

0.86760
0.90764

0.60516

0.81666
0.79799
0.64846

0.91041
0.78663
0.68762

0.96031
0.81238
0.71699

0.88760
0.94153
0.74262

0.89193
0.686799
0.77161

0.8861/
0.999/6
0.80324

0.87684
0.96826
0.835628

0.98453
0.99690U
0.89839

TRINORMAL

R(RM)

0.87143
01.84419
0.54582

06.91910
0.90445
0.61137

g.95906
0.80242
0.65422

06.85240
0.93768
0.69260

0.93450
0.94280
0.71933

0.97613
0.88355
0.74456

0.95908
0.97414
0.77489

0.95549
0.96558
0.80635

$.99159
0.97127
0.84015

1.986606
0.92463
0.90773

THIRD LINE

0.67543
0.85198
0.55159

0.903389
0.79934
0.61573

0.71473
0.99082
0.65651

0.85696
6.92077
0.69527

0.95808
0.88795
U0.72068

0.792906
0.99539
0.74684

0.93674
0.90877
0.77781

0.91498
0.99977
0.81030

0.91375
0.99916
0.84620

1.00000
0.95708
0.91645

SIMULATION

PERFORMANCE RELIABILIIIES

= RUISPIR(FNIRCRM)

U.70907
0.93682
0.56236

0.77028
0.98499
1.61976

v.77483
0.92330
0.65874

0.8771%
0.98077
U.69841

0.94719
0.7857%
U.72309

0.84596
0.92994
0.74960

t.98191
0.86870
0.77982

0.95446
V.89574
0.81204

0.87112
0.994B3
0.84979

0.99060
0.99686
0.92661

0.93476
0.68595
0.57291

0.99562
0.93735
0.62567

0.87172
0.89691
0.66283

0.83841
0.95028
0.70167

0.81192
0.98416
0.72555

0.96790
0.83281
0.75232

0.84818
0.99674
0.78364

0.94111
0.97962
0.81542

0.99955
0.99768
0.85467

0.97179
0.978740
0.94248

0.88770 .

0.86571
0.57871

0.88138
0.99990

305

0.62808 T

0.99991 -~ 7

0.94552

6.66781

0.85877
6.93201
0.70448

0.93589$

0.79292

0,72948

0.81507
0.92971
0.75576

0.94298
0.90769
0.78561

0.93917
0.89247
0.81831

0.91353
0.98890
0.86168

0.99999
0.98540
0.97553
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PROGRAM 13.1A BINOMIAL TRINORMAL SIMULATION T
TABLE TWO - RANKED OVERALL RELIABILITY B o
VARIANCE = 0.01423 AVERAGE = 0.65173 EQUIVALENT BINOMIAL VARIANCE = 0.02256 EFFICIENCY =-0,63055
FIRST LINE - RCISPIR(FNIR(RM) SECUND LINE - R(FW) THIRD LINE = RCOISPIR(FNIR(RMIR(FU)
0.47620 0.58453 0.52781 0.54522 0.74728 0.65670 0,52035% U.68646 0.54199 0.49294
0.80000 0.70000 0.80000 0.80000 0.60000 0.70000 0.90000 0.70000 0.90000 1,00000
0.38096 0.40917  0.,42225 0.43618 0.44837 0.45969 0.46831 0.48052 0.4877¢9 0.49294
0.49927 0.63355 0.57252 0.52062 0.65725 0.58934 0.53661 U.60034 0.67985 0.61137
1.00000 0.806000 0.90000 1.00000 0.80000 0.90000 1.00000 0.90000 0.80000 0.90000
0.49927 0.50684 0.51527 0.52062 0.52580 0.53040 0.53661 0.54031 0.54388 0.55024 . -
061630 0.69622 0.80324 0.62808 0.71182 0.71418 0.63775 0.72040 0.72569 (.58s98 T
0.90000 0.80000 0.70000 0.90000 0.80000 0.80000 0.90000 0.80000 0.80000 1,00000
0.55467 0.55698 0.56227 0.56527 0.56946 0.57134 0.57398 0.57632 0.58055 0.58398
0.73576 0.65710 0.59531 0.75252 0.75646 0.60874 0.68208 0.68559 0.61939 0.62272 )
0.80000 0.90000 1,00000 0.80000 0.80000 1,00000 0.90000 0.96000 1.00000 1.00000
0.58861 0.59139 0.59531 0.60185 0.60517 0.60874 0.61387 U.61703 0.61939 0.62272
0.78304 0.78551 0.63270 0.79484 0.63798 0.71143% 0.64297 (.92228 0.72124 U.65235
0.80000 0.80000 1.00000 0.80000 1.00000 0.90000 1,00000 0,70000 0.90000 1,00000
0.62643 0.62841 0.463270 v.63587 0.63798 0.64029 0.64297 0.64560 0.64911 0.65235
0.81876 0.65823 0.73337 0.82896 0.74177 0.74570 0.84277 0.75154 0.67989 0.66524
0.80000 1.00000 0.90000 0,80000 0.90000 0.90000 0.80000 0.90000 1,00000 1.00000
0.65501 0.65823 0.66003 0.66317 0.66759 U.67113 0.674221 0.67639 0.67989 0.68324
0.76370 0.69001 0.77407 0.77789 0.77982 0.70465 0.88544 0.79097 0.71657 0.798721
0.90000 1.00000 0.90000 0.90000 0.90000 1.00000 ¢.80000 0.90000 1.00000 0.90000
0.68733 0.69001 0.69666 0.70010 0./0184 0.70465 0.70835 0.,71187 0.71657 0.71839
0.72183 0.72509 0.72700 0.91402 0.73451 0.81975 0.74122 0.82925 0.83292 G.75198
1.00000 1.00000 1.00000 0.80000 1,00000 0.90000 1.00000 0.90000 0.90000 1,00000
0.72183 0.72509 0.72700 0.73122 0.73451 0.73778 0.74122 0.74632 0.74962 0.75198
0.84155 0.76136 0.85444 0.77204 0.77910 0.87242 0.78834 U.88574 0.80299 0.80871
0.90000 1.00000 0.90000 1,00000 1,00000 0.90000 1.,00000 0.90000 1.00000 1,00000
0.75740 0.76136 0.76900 0.77204 0.77910 0.78518 0.78834 0.79717 0.80299 0.80871
0.90540 0.91399 0.83045 0.83925 0.84838 0.85690 0.86859 U.88692 0.91255 0.95325
0.90000 0.90000 1.00000 1..00000 1.00000 1.00000 1.00000 1,00000 1.00000 1.00000
0.814590 0.82259 0.83045 0.83925 0.84838 0.85690 0.86859 U.88692 0.91255% 0,95525



~ PERFORMANCE

STANDARD

VARIABLE

 SPECIFIC IMPULSE (Isp)

THRUST (FN)

MIXTURE RA
FUNCTIONAL
PRODUCT OF

NUMBER OF SIMULATION TRIALS

THE RESULTS OF EVERY TENTH TRIAL ARE PRINTED

TIO (RM)

RELIABILITY R(FW)

PERFORMA

PROGKAM 13.1A BINOMIAL TRINORMAL
NORMAL PERFURMANCE VARIABLES MEAN
TRUE RELIABILITY LOWER LIMI
0.900000 ~1.281600
0.900000 ~1.644900
0.900000 -1.644900
0.900000
NCE RELIABILITIES  0.729000

1000

SIMULA

ZERO

T

OVERALL KELIABILITY

TIUN

VARIANCE

UPPER LIMIT

lo0.000000
1.644900

1.644900

(BINOMIAL)

IN TABLE ONE AND TABLE TwWO.

ONE

SAMPLE SIZE. .

10

0.656100

307



FIRST LINE
0.76513 0.77211
0.85886 0.75305
0.48451  0£.50290
0.82640 0.B88687
0.87548 (.85995
0.59514  0.60000
0.99979 0.87267
0.76756 0.777086

0.63500 0.63940

- 0.81628  0.90109
0.90729  0.85790
0.66948 0.67283
0.85104 0.96974
0.92984 0.85405
0.69985 0.70473
0.89714 0.96536
0.81738 0.85608
0.73181L  0.73340
0.84281  0.89601
0.97838 0.91771
0.76187  0.76395
0.83912 0.87655
0.99684 0.99596
0.79316 0.79667
0.99875 0.98939
0.94245  (.90743
0.82880 0.83164
0.97356 0.97256
0.98300 0.96378
0.87446 0.88374

PROGRAM 13.1A

TABLE
R{FN)

0.70903
0.75813
0.52502

0.77952
0.91753
0.60568

U.73973
0.88880
0.64527

0.94370
0.71822
0.67647

0.98916
0.94161
0.70797

0.98537
0.81778
0.73680

0.91976
0.91690
V.76643

0.86306
0.95615
0.79949

0.88070
0.97622
0.83465

0.94040
0.94878
0.89223

ONE -
SECOND

0.80806
0.82623

_0.53748

6.74027
0.82440
0.60905

0.81343
0.92528
0.64787

u.88772
0.85145
0.68099

0.90092
0,98382
0.70964

0.91839
0.88783
0.73961

0.943815
0.88335
0.76999

0.95906
0.91438
0.80157

0.91869
0.98348
N.83710

0.99655
1.00000
0.90208

SIMULATION

RELTABILIVIES

BINOMIAL TRINORMAL

RANKED PERFORMANCE

LINE - R(RM) THIRD
0.79069 0.72119 0.94813
0.83343 0.86970 0.76841
0.55105 0.55809 0.57065
0.75592 0.70786 0.86613
0.85140 0.93049 0.84544
0.61289 0.61593 0.62074
0.84066 0.94807 0.76228
0.95878 0.91080 0.92021
0.65066 0.65481 0.65776
0.83172 0.83199 0.91227
0.86649 0.91879 0.81740
0.68274 0.68780 0.69055
0.81824 0.99820 0.80616
0.98099 0.75389 0.97579
0.7127¢ 0.71529 0.71825
0.91951 0.77335 0.92324
0.83668 0.99998 v.88012
0.74397 0.74697 0.74930
0.89700 0.83616 0.97712
0.93895 0.94295 0.96649
0.77257 0.77589 0.77842
0.9679¢ 0.92062 0.94160
0.90113 0.93142 0.99979
0.80455 0.80797 0.81197
0.9483¢< 0.93490 0.94288
0.94915 0.993598 0,98203
0.84201 0.84744 0.85222
U.98918 0.99405 0.94963
0.99677 0.98610 0.97746
0,90711 0.91275 0.91845

LINE

- RCISPIR(FN)R(RM)

0.90564
0.93700
U.57966

0.80643
0.85055
0.62389

0.88867
0.88069
0.65938

0.91186
0.84478
0.69236

U.98517
0.79751
0.72208

1.99747
0.77631
0.75313

0.83269
1.00000
.78291

U.93262
0.98720
1.81446

0.99159
0.970666
0.86072

0.95937
U.98444
0.93748

0.81273
0.88749
0.58387

0.75818

0.86873

0.62827

0.87522
0.77399
0.66280

0.94893
0.78740
0.69650

0.89509
0.82691
0.72524

0.99932
0.86781
0.75555%

0.91924
6.99125
0.78511

0.98194
0.95985
0.81939

0.97864
0.94461
0.86428

0.99971
0.99996
0.95419

0.90571

0.79348

6.59103

0.78344
0.85154

0.63229

0.88920
0.92588
0.66635

0.82698
U.91272
0.69811

0.90910

0.89248

0.72877

0.91454

0.95687

0.75938

0.89264

0.98897
0.78954

0.90160
0.95118
0.82411

0.99¢56

1.00000

0.86741

0.99918
0.99148

0.99041
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VARIANCE =

FIRST

PROGRAM 13.1A BINOMIAL TRINORMAL SIMULATIUN
TABLE TwWO RANKED OVERALL RELIABILITY
0.01393 AVERAGE = 0.65762 EQUIVALENT BINOMIAL VARIANCE = 0.02256
LINE - RCISPIR(FNIR(RM) SECOND LINE - R(FU) THIRD LINE -~
0.,66032 0.41795 0.48487 0.50772 0.58946 0.48086 0.69654 0.54776
0.60000 1.00000 ©0.90000 0.90000 0.80000C 1.00000 0.70000 0.9000G0
0.39619 0.41795 0.43638 0.45695 0.4715/ 0.48086 0.48758 0.49298
0.63720 0.57458 0.65600 0.75638 0.66714 0.53748 0.77641 0.60808
0.80000 ©0.90000 O0.80000 06.70000 ©0.80000 1.00000 0.70000 0.90000
0.50976 0.51712 0.52480 0.52947 0.53371 0.53748 0.54349  0.54727
0.61965  0.69915 0.62627 0.70964  0.71529  0.64213  0.64634  (.65035
0.90000 0,806000 0.906000 0.80000 0.80000 ©0.90000 0.90008 0.90000
0.55769 0.55932 0.56865 0.56772 0.57223 0.57792  0.58170 0.58531
0.66319 0.66701L 0.67006 0.60568 0.76187 0.68085 0.76827 0.77244
0.90000 ©0.90000 0.90000 1.00000 0.80000 0.90000 ©.80000 0.80000
0.59687 0.60031 0.60305 0.60568 0.60949 0.61277 0.61461 0.61795
0.62877 0.90323 0.63520 0.79752 0.80143 0.71615 0.6469/ 0.65028
1.00000 ©0,70000 1.00000 0.80000 0,.80000 0.90000 1.,00000 1.00000
0.62877 0.63226 0.63520 0.63802 0.64114 0.64453  0.64697 0.65028
0.82398 0.73423  0.73691  0.66706 0.67055 0.67383 0.75178 1.68108
0.80000 0.90000 0.90000 1,00000 1.00000 1.00000 0.90000 1.00000
0.65919 0.66081 0.66322 0.66706 0.67055 0.67383 0.67660 0.68108
0.68885 0.69170 0.86725 0.69811  0,78039  0.78420  0.70946  0.79041
1.00000 1.00000 0,80000 1,00000 0.90000 0.90000 1.00000 ©.900G0
0.68885 0.69170 0.59380 0.69811 0.70235 0.70578 0.70946 0.71137
0.72359 0.72758  0.81147 0.91722 0.73799 0.74397 0.74700  0.74990
1.00000 1.00000 0.90000 0.80000 1,00000 1.00000 1,00000 1,00000
0.72359 0.72758 0.73032 0.73378 0.73799 0.74397 0.74700 0.74990
0.85055 0.76921 0.86386 0.86712 0.78511i 0.79143 0.79838 U.80195
0.90000 1.G60000 0.900600 0.90000 1,00000 1.00000 1.00000 1.00000
0.76549  0.76921 U0.77747  0.78041  0.78511 0.79143 0.79838 0.80195
0.91470 0.82925 0.83724 0.84383 0.85404 0.86720 0.97628 (.89626
0.96000 1.00000 1.00000 1.00000 1.,00000 1.00000 0,.90000 1.00000
0.82325 0.82925  0.83724  0.84383  0,85404 0.86720 0.87865 0.B9626

EFFICIENCY = 0,61718

RCISPIR(FNIK(RMIR(FU)

0.62129
b.80000
0.49703

0.60967/
0.90000
0.54870

0.65571
U.90000
0.59014

0.77575
0.80000
0.62060

0.81726
0.80000
0.653581

0.75908
0.90000
0.68317

0.79279
0.90000
0.71351

0.83675
0.90000
0.75308

0.81119
1.00000

0.9138/
1.00000
0.91387

0.71866

6.70000
0.503506

0.61438

0.90800

0.55294

0.74184
0.80000
0.593547

0.69401
0.90000

0.62461
0.73031
0.90000
0.65728

0.76548

0.906000

0.68/713

0.80005
0.90000

0.72005

0.76029

1,00000

b.76029

80.90518
0.90000

0.81466"‘

0.99u41

1.00000 -

0.99041
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: 3o
PROGRAM 13.1A BINOMIAL IRINORMAL SIMULATION e o

STANDARD NORMAL PERFURMANCE VARLABLES ' MEAN  ZERO VARIANCE ONE
PERFORMANCE VARIABLE TRUE RELIABILITY LUWER LIMIT UPPER LIMIT SAMPLE Sli7zE
SPECIFIC IMPULSE (Isp) 0.900000 -1.281600 100.000000 10
THRUST (FN) 0.900000 -1.644900 1.644900 10
MIXTURE KRATIO (RM) 0.900000 . =1.644900 1.644900 10 B
FUNCTIONAL RELIABILITY R(FU) 0.990000 (BINOMIAL) ie -
PRODUCT OF PERFURMANCE RELIABILITIES 0.729000 OVERALL KELIABILITY 0.721710

NUMBER OF SIMULATION TRIALS 1000

THE RESULTS UF EVERY TENTH TRIAL ARE PRINTED IN TABLE ONE AND TABLE TwO.



PROGRAM 13,1A BINOMIAL TRINORMAL SIMULATIOUN
TABLE ONE - RANKED PERFORMANCE ~RELIABILITIES
FIRST LINE =~ R(FN) SECONUD LINE =~ R(RM) THIRD LINE = RUCOISPIR(FNIR(RM)
0.79620 0.71938 0,99900 0.77705 0.84928 0.90289 0.92069 0.74733 t.78654 0.75405°
0.81784 0.80624 0.67070 0.8120% 0.79686 0.70335 0.70650 0.81530 0.85060 0.96907
6.48610 U.51047 0.52713 0.54122 0.54712 0.55831 0.56899 0.57380 0.57907 G.58645%
0.93503 0.69112 0.90337 0.94963 0.93293 0.90056 0.80049 G.91885 0.77207 0.88353
0.80881 0.98982 0.79996 0.72210 0.79161 0.96873 0.94426 6.9071% 0.99758 V.83372
0.59084 0.59774 0.60361 0.60/44 0.61090 0.61306 0.61825 1.62286 0.62740 0.62980
0.95625 0.83592 0.87061 0.91644 0.90617 0.75290 0.98011 0.94958 6.91038 0,90736-
0.86140 0.84042 0.99660 0.83466 0.79831 0.88889 0.85492 G.84409 0.82316 0.79052
0.63239 6.63774 0.64271 0.64578 0.64868 0.65215 0.65644 0.65985. 0.66257 0.66652
0.87220 0.98230 0.97966 0.86464 0.85938 0.94319 0.93309 0.92893 0.87788  0.90419
0.84144 D.83872 0.79572 0.79993 0.99896 0.784038 0.92637 0.74687 0.85296 0.90948
0.67072 0.67514 0.67977 0.68192 0.68417 0.68830 0.69116 0.69372 0.69663 0.69910
0.80277 0.99370 0.93835 0.96619 0.89490 0.89859 0.92118 0.94202 0.97676 0.98130
0.88400 0.86401 0.99687 0.83560 0.90644 0.92957 0.87851 t.83457 0.83833 0.84856
0.70112 0.76279 0.70580 0.71027 0.71235 0.71637 0.71933 0.72150 0.72520 0.72677.
* 0.85552 0.84144 0.89875 0.95271 0.90472 0.90778 0.84377 0.91994 0.94796 0./8198
0.92006 0.87438 0.89390 n.,82442 0.90748 0.99973 0.93227 1.92186 0.96063 0.98550
0.73153 0.73570 0.73756 0.74079 0.74398 0.74676 0.74994 .75448 0.75800 0.76084
0.84391 0.93581 0.98402 0.89383 0.92478 0.97452 0.91807 0.99887 0.94390 0.90014
0.99697 0.82205 0.83594 0.96302 0.90187 0.89133 0.98088 0.84962 0.94134 0.95598
0.76286 0,76633 0.76887 0,77089 0.77435 0.77661 0.78038 0.78211 0.78448 0.78677
0.98189 0.90028 4.96386 0.97918 0.83999 0.97420 1.00000 0.689014 0.95663 0.94548
0.83813 6.99282 0.98880 0.85091 0.98554 0.99831 0.95155 0.92408 0.90547 0.95548
0.79331 0.79545 0.79758 0.80307 0.80582 0.81026 0.81427 t.81818 0.82233 0.82595
0.91910 0.96091 0.91161 0.99277 0.86938 0.91330 0,95782 0,95197 0.96898 0.97951
0.94521 0.99382 0.98005 0.96930 0.97365 0.94924 0.94429 0.99496 0.88782 0.89763
0.83058 0.8328%5 0.835601 0.83987 0,84362 0.85047 0.85331 0.85676 0.86028 U.86478
0.97355 0.99070 0.97798 0.89797 0.99699 0.91596 0.95861 .99991 0.96576 1.000¢00
0.89431 0.93434 0.97386 i.00000 0.98233 0.99648 0.98308 0.95033 0.98538 0.99996
0.87053% 0.87685 0.88628 0.89173 0.89742 0.91061 0.92046 0.93175 0.95164 0.99505



312

PROGRAM 13.1A BINOMIAL TRINORMAL SIMULATION )
TABLE TwO -  RANKED OVERALL RELIABILITY
VARTANCE = 0.01174 AVERAGE = 0.72013 EQUIVALENT BINOMIAL VARIANCE = 0.02008 EFFICIENCY = 0.58442
FIRST LINE = RCISPIR(FNIR(RM) SECOND LINE =~ R(FU) THIRD LINE - ROISPIR(FNIR(RMIR(FU)

0.52104 0.50213 0.44323 0.52713 0.54205 0.54712 0.55595 0.56627 0.57190 0.57987
¢.90000 1.00000 0.g0000  1,00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000
0.46893 0.50213 0.51458  0.52713  0.54205 0.54712 0.55595 0.56627 0.57190 0.57907
0.64799  0.58867 0.59404  0.59925 0.67195 0.60U985 0.61220 0.61511 0.61881 0.62302
0.90000 1.00000 1.00000  1,00000 0.90000 1.00000 1.,00000 1.00000 1.00000 1.00000
0.58319 0.58867 0.59404  0.59925 0.60476 0.60985 0.61220 6.61511 0.61881  0.623p2
0.62787  0.63069 0.63354  0.63934 0.64322 0.64632 0.64965 uv.65356 0.65717 0.66059
1.00000 1.00000 1.pu000  1.00000 1.,00000 1.00000 1.00000 1.00000 1.00000 1.00000
0.62787 0.63069 0.63354 0.63934 0,64322 0.64632 0.64965 ©.65356 0.65717  0.66u59 =
0.66300 0.66770 0.67097 0.67535 0.68010 0.68327 0.76219  (.68837 0.69153 0.693549
1.00000 1.00000 1.00000 1.00000 1,00000 1.00000 0.90000 1.00000 1.00000 1.00000
0.66300 0.66770 0.67097 0.67535 0.68010 0.68327 0.68597 1.68837 0.69153  0.69349
0.69621 ©0.77568 0.70060 0.877/84 0.70499 0.70864 0.71676 U.71360  0.7961g  0.71945 ~
1.00000 0.90000 1.p0000 0.80000 1,00000 1.00000 1,00000 3.00000 0.90000 1.000p0
0.69621 0.69811  0.70060 ©0.70227 0.70499 0.70864 0.71076 9.71360  0.71649  0.71945 ~ -
0.72191  ¢.72520 0.72710  0.73153  0.73593  0.75847  0.74144  0.74404  0.83058 0.74994
1.00000 1.00000 1.00000 1,00000 1.,00006 1.00000  1.00000 3.00000 0.90000 1.00000
0.721491  ©0.72520 0,72710 0.73153 0.73593 0.73847 0.74144 0.74404 0.74753 0.74994 )
0.75476  ©.75800 0.76084 0.76431 0.76687 0.76895 0.85771 G.77521 0.77798  0.,781i4%1" =
1.00000 1.00060 1,00000 1,00000 1,00000 1.00000 0.,90000 1,00000 1.,00000 1.00000
0.75476  0©.75800 0.76084 0.76431 0.76687 0.76895 0.77194 0.77521 0.77798  0.78141 =
0.78319  0.78592 0.79240 0.79545 U0.7/9758  0.89216  0.89693 0.81109 0.81531  0.82020
1.00000 1.00000 1.,00000 1.00000 1,00000 ©0.90000 0,90000 3.00000 1.00000 1.00000
0.78319 0.78592 0.79240 0.79545 0.79758 0.80294 0.80724 0.81109 0.81531 0.82020
0.82424  0.91882 0.83157 0.83319  0.83731 0.93375 0.84574  0.B5218 0.85658 0.86y22
1.00000 ©0.90000  1,90000 1,00000 1,00000 ©0.90000  1,00000 1,00000 1.00000 1.,00000
0.82424 p.82693 0.83157 0.83319 0.8373L 0.84038 0.84574 0.85213 0.85658 0.86022
0.86459 0.87051 0.87685 0.88/56  0.89328 0.90529  0.91598  ¢.92817 0.94815  U,.99505
1.00000 1.,00000 l.p0000  1,00000 1.00000 1.00000 1.0000v 1,06000 1.00000 1.000p0
0.86439  0.87051 0.87685 0,.88756 0.89328 0.90529 0.91598  0.92817 0.94815  0.99505



- B3
PRUGRAM 135.1A BINOMIAL TRINORMAL SIMULATION

STANDARD QNORMAL PERFURMANCE VARIABLES MEAN ZERO VARIANCE ONE
PERFORMANCE VARIABLE TRUE RELIABILITY LOWER LIMITY UPFER LIMIT SAMPLE SIzE
SPECIFIC IMPULSE (1spP) G.900000 -1.281600 ioo0.000000 10
THRUST (FN) v.900000 -1.644900 1.644900 10
MIXTURE RATIO (RM) 0.900000 -1.644900 1.644900 i
FUNCTIONAL RELIABILITY R(FU) 0.990000 (BINOMIAL) 10
PRODUCT OF PERFORMANCE RELIABILITIES 0.729000 OVERALL RELIABILITY 0.721710

NUMBER OF SIMULATIUN TRIALS 1000

THE RESULTS OF EVERY TENTH TRIAL ARE FRINTED IN TABLE ONE AND TABLE TwO.



FIRST LINE
0.68955  0.72859
0.75826  0.85074
0.48747  0.50907
0.87045  0.92739
0.81905  0.90952
0.60221 0.60766
0.89503  0.84132
0.82038 0.81562
0.64513  0.64803
0.94361  (.80937
0.93043  0.95439
0.68175  0.68466
0.96912  (0.92852
0.79837  0.77416
0.71098  0.71309
0.91742  0.94569
0.86022  .83511
0.74007 0.74116
0.87628  0.84309
0.89354  0.93766
0.76675  0.76877
0.89816  0.84492
0.90693  0.97632
0.79779  0.80082
0.92736  0.91240
0.96408  0.99925
0.82958  0.83180
0.97700 0.97844
0.95422  0.95879
0.87762  0.88637

PROGRAM 135.1A

TABLE
R(FN)

0.80867
0.71656
0.53470

0.76091
0.84805
0.61083

U.76092
0.90752
0.65233

0.85770
0.84125
0.68949

0.92723
U0.88776
0.71660

0.86526
0.92623
U,74346

0.94209
0.96754
0.77227

0.96492
0.86254
0.80486

0.99598
0.93761
U.84027

t.96849
0.91789
0.588878

ONE -
SECOND

0.80391
0.81166
0.54770

0.96878
0.82663
0.61490

0.84104
0.92489
0.65545

0.91699
0.75465
0.69201

0.94817
0.86006
0.71840

0.77609
0.98464
0.74085

0.90657
0.95569
0.77544

0.93453
0.99952
0.80733

0.87416
4.99720
0.84753

0.92813
1.00000
0.89706

BINOMIAL

RANKED PERFORMANCE

LINE -~

0.88681
0.80322
0.55670

0.86069
0.78390
0.62219

0.94835
0.70731
0.65953

0.97207
0.85519
0.69570

0.99999
0.82314
0.72142

0.77886
0.96342
0./5030

0.96044
0.91718
0.77725

0.94709
0.95434
0.81001

1.00000
0.93055
0.85337

0.93994
0.99988
0.90628

TRINORMAL

R(RM)

0.87748
0.76820
0.56927

0.97700
0.78448
0.62667

0.86949
0.79734
0.66297

0.85038
0.90187
0.69905

0.90372
0.84298
0.72596

0.93012
0.96410
0.75256

0.87969
§.95066
0.78154

0.97407
0.85860
0.81369

0.99964
0.92347
0.85627

0.9992¢
0.98710
0.91395

SIMULATION

RELTABILITIES

THIRD

0.88780
0.85158
0.57430

0.98887
0.69553
0.63034

0.95671
0.92958
0.66798

UL.87593
0.81031
0.70060

0.94317
0.90272
0.72953

0.79529

0.98606
0.75599

0.99981
0.79200
0.78355

0.94176
0.95381
0.81612

0.89675
0.99981
0.86100

0.99311
1.00000
0.92271

LINE

= RCISPIR(FNIR(RM)

0.76976
N.79538
0.58023

0.77581
0.88061
U.63600

.93340
6.86506
6.67151

0.86379
0.88317
0.70389

U.98108
0.79734
1.73158

U.95819

U.82872
0.75820

1.89046
U0.9281¢2
0.78790

0.98227
1.88472
0.81820

0.91577
0.95991
0.86447

0.97385
0.99975
0.,93373

0.72733
0.84423
0.58627

0.85567
0.95133
0.63828

0.91491
0.84480
0.67504

0.88966
U.92831
0.70722

0.91540
0.91932
0.73365

0.82543
0.92529
0.76140

0.96073
0.83356
0.79219

0.89757
0.93591
0.82112

0.95844
0.94247
0.86894

1.00000
0.96%908
0.95860

0.80L76

0.78180

059179

0.89825

0.89580
0.64303

0.90545

0.88169"

0.67926

0.97990
0.88301

0.70870

0.80860
0.91605
0.73742

U.87030

0.94598

0.76568

0.98069
0.84091

0.79585

t.97891

0.994p1
0.82446”7 M

0.87500
0.99997

0.87405

0.99958
1.60000

0.99573
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VARIANCE =

FIRST

PROGRAM 138.1A BINOMIAL TRINORMAL SIMULATION
TABLE TwO RANKED OVERALL RELIABILITY
0.01140 AVERAGE = 0.72686 EQUIVALENT BINUMIAL VARIANCE = 0.02008 EFFICIENCY = 0.56750
LINE - R(ISP)R(FN)IR(RM) SECOND LINE = R(FW) THIRD LINE = RCISPIR(FNIR(RMIR(FU)

0.47549 0.50613 0.53073 0.53980 0.5504/ 0.55659 0.62829 0.56944 0.57604 0.58117
1.00000 1,00000 1.00000 1.00000 l.00000 1.00000 0.90000 1.00000 1.00000 1,00000
0.47349 0.50613 0.53073 0.53980 0.55047/ 0.55659 0.56546 H.56944 0.57604 0.58117
0.58658 0.59448 U.6U284 0.60756 0.61083 0.68303 U0.68998 0.62606 0.63070 0.70576
1.00000 1.,00000 1,00000 1.00000 1.00000 0.90000 0.90000 1.00000 1.00000 0.90000
0.58658 0.59448 0.60284 0.60756 0.61083 0.61473 0.62098 0.62606 0.63070 0.63518
0.63772 0.64199 0.64485 0.64750 0.65081 0.65462 0.65824 0.66111 0.66542 0.67053
1.,00000 1,000060 1.00000 1.00000 1.00000 1.00000 1.00000 1,00060 1.00000 1.00000
0.63772 0.64199 0.64485 0,64750 0.65081 0.65462 0.65824 0.66111 0.66542 0.67053
0.74792 0.67710 0.68142 0.68430 0.76336 0.69095 0.69315 0.69695 0.69933 0.70138
0.90000 1.00000 1.00000 1,00000 0.90000 1.00000 .1.00000 1.00000 1.00000 1.00000
0.67313 0.67710 0.68142  0.68430 0.68703 0.69095  0.69315 0.69695 0.69933 0.70138
0.70460 0.70746 0.70950 0.71201 0.71385 0.71665 0.718940 0.72184 0.80572 0.72849
1.00000 1.00000 1.00000 1,00000 1.00000 1.00000 1.00000 1,00000 0.90000 1.00000
0.70460 0.70746 0.70950 0.71201  0.71385 0.71665 0.71890 0.72184 0.72514 0.72649
0.73153 0.73319 0.73496 0.73937 0.74108 0.74290 0.74513 0.74978 0.75232 0.75528
1.00000 1,00000 1,00000 1,00000 1.00000 1.00000 1.00000 1,00000 1.00000 1,00000
0.73153 0.73319 0.73496  0.73937 0.74108 0.74290 0.74513 0.74978 0.75232 0.75528
0.75757 0.76005 0.76368 0.76660 0.76930 0.7/340 0.77643 0.77909 0.78246 0.78756
1.00000 1.00000 1,00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000
0.75757 0.76005 0.76368 0.76660 0.76930 0.77340 0.77643 0.77909 0.78246 0.78756
0.79090 0.79585 0.79725 0.80079 0.80486 0.80764 0.81022 0.81369 0.81654 0.81886
1.00000 - 1.000600 1.00000 1.00000 l.o0000 1.00000 1.00000 1.00000 1.00000 1,00000

0.79090 0.79585 6.79725 0.80079 0.80486 0.80764 0.81022 0.81369 0.81654 0.81886
0.91336 0.82446 0.83012 0.83268 0.84276 0.85039 0.85460 0.85832 0.86208 0.86572
0.90000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1,00000 1.,00000 1,00000
0.82202 0.82446 0.83012 0.83268 0.84276 0.85039 0.85460 0.85832 0.86208 0.86572
0.87280 0.87723 0.88505 0.88823 0.89856 0.90882 0.92221 0.93249 0.95860 0.99573
1.00000 1.00000 1.00000 1.00000 1.060000 1.00000 1.00000 1.00000 1.00000 1,00000
0.87280 0.87723 0.88505 0.88828 0.89856 0.90882 0.92221 0.93249 0.95860 0.99573
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PROGRAM 13.1A BINOMIAL TRINORMAL SIMULATION o

STANDARD NORMAL PERFURMANCE VARIABLES MEAN ZERO VARIANCE ONE
PERFORMANCE VARIABLE TRUE RELIABILITY LOWER LIMIT UPPER LIMIT SAMPLE S1ZzE
SPECIFIC IMPULSE (ISp) 0.900000 ~1.281600 100.000000 10
THRUST (FN) 0.900000 ~1.644900 1.644900 10
MIXTURE KATIO (RM) 0.900000 -1.644900 1.644900 10
FUNCTIONAL RELIABILITY R(FU)  0.999000 (BINOMIAL) 10 ]
PRODUCT OF PERFORMANGE RELIABILITIES  ¢.729000 OVERALL RELIABILITY  (.728271

NUMBER OF SIMULATION TRIALS 1000

THE RESULTS OF EVERY TENTH TRIAL ARE PRINIED IN TABLE ONE AND TABLE THO,.



FIRST LINE
0.77731 0.80070
-0.89891 0.73635
0.48480 0.51294
0.74083 0.78816
0.86580 0.88188
0.59791 0.60470
G.82708 0.77326
0.78923 0.91343
0.63930 0.64409
0.84773 0.91382
0.80979 0.78248
0.67678 0.67977
0.95291 0.89909
0.85482 0.80504
0.71226 0.71567
0.94327 6.93914
0.87335 0.81542
0.73486 0.73740
0.92919 0.93990
0.90310 0.94590
0.76594 0.76759
0.88706 0.99128
0.99210 0.82156
0.79725 0.79880
0.84478 0.91916
0.98460 0.96415
0.83176 4.83598
0.92788 0.95861
0.97176 0.94953
0.87118 0.87805

RPROGRAM 13.1A

TABLE
R(FN)

0.84002
0.81013
0.53797

0.80666
0.91374
0.60861

0.90838
0.90076
0.64664

0.88859
0.84211
0.68549

U.88553
0.94768

‘0.71741

0.99723
0.88707
0.73927

0.90905
0.91001
6.77076

0.88318
0.90907
0.80271

0.99987
0.93209
0.84059

0.91378
0.983821
0.88390

ONE -
SECOND

0.89389
0.76437
0.54710

0.98965
0.83486
0.61330

0.82u36
0.91510
0.65116

0.82999
0.85232
0.68875

0.98996
0.85374
0.71969

0.90224
0.90595
0.74250

0.88946
0.91170
0.77367

0.99996
0.88489
0.80501

0.89196
0.98057
0.84388

0.90756
0.98375
0.88967

BINOMIAL

RANKED
LINE -

6.86308
0.92403
0.55801

0.87742
0.86752
0.61628

0.89748
0.93829
0.65558

0.83946
0.99303
0.69224

0.86165
0.86515
0.72180

0.99860
0.82624
0./4558

1.00000
0.91897
0.77794

0.v7228
0.89063
0.80943

0.99085
0.93481
0.84828

0.91917
0.99999
0.89704

TRINORMAL

PERFORMANCE

R{RM)

0.77199
0.99952
0.56746

0.81472
0.9u230
0.62092

0.99739
0.81463
0.65873

0.90884
0.95718
0.69545

D.9u370
0.91453
0.72468

0.94975
0.91191
0.74910

0.8/050
0.93318
0.78074

0.99442
0.96818
0.81276

0.95812
0.99982
0.85119

0.96754
0.96127
0.90709

= RCOISPIR(FNIR(RM)

SIMULATION
RELIABILITIES
THIRD LINE
0.86766 0.74164
0.79664  $.97784
0.57641  0.58005
0.98106  0.87099
0.88127 0.83233
0.62414  0.627/56
0.92215  0.99789
0.83978  0.90264
0.66282 0.66584
6.94989  ©.B1496
_0.800656 0.96989
0.69884 0.70166
0.81896  0.98467
0.88971  0.90441
0.72633  0.72870
0.80285 0.99997
0.94024  $.99837
0.75488  0.75761
0.84737  0.86143
0.99800  0.92084
0.78365 ©.78770
0.88550  1.93214
0.92378  0.96498
0.81534  0.82036
0.91040  0.99591
0.99985  11.91440
. 0.85447  0.85875
0.93828 1.00000
0.98141  0.94030
0,91609  0.92649

0.91411
0.80192
0.58690D

0.92614
0.80925
0.63006

0.83267
0.93563
B.66978

0.87803
0.96298
0.70514

0.89114
0.97294
0.73103

0.97672
0.80655

- 0.76123

0.9191¢
0.92162
0.79075

0.90374
1.00000
0.82533

0.98534
0.92586
0.86221

0.99224
6.98472
0.94847

0.89637

0.76252
6.59357

0.79426

U.79947
0.63499

0.87527
0.83382
0.67536

0.80670

0.88033

0.70801

0.96524
0.81622

0.732738

0.97534
0.78308

0.76334

0.87857

6.99999
0.79504

0.91034
G6.953882
6.82792

0.97309
0.94507
0.86719

6.99837
0.99853
0.98724
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PROGRAM 15.1A BINOMIAL TRINORMAL SIMULATION

TABLE TwWO - RANKED OVERALL RELIABILITY

VARIANCE = 0.01107 AVERAGE = 0.73097 EQUIVALENT BINUMIAL VARIANCE = 0.,01979 EFFICIENCY = 0.55985

FIRST

LINE

0.48480
1.00000
0.48480

0.59740
l.00000
0.59740

0.63879
1.00000
0.63879

0.67483
1.00009
0.67483

0.71099
1.00000
0.71099

0.73373
1.00000
0.73373

0.76467
1.00000
0.76467

0.79637
1.00000
U.79637

0.83054
1.00000
0.83054

0.87086
1.00000
0.87086

- ROISPIR(FNIR(RM)

0.51294
1.00000
0.51294

0.60410
1.00000
0.60410

0.64228
1.000g0
0.64228

0.67905
1.00000
0.67905

0.79256
b.99000
0.71330

0.73523
1.00000
01.73523

0.76660
1.00000
0.76660

01.79828
1.00000
0.79828

N.83570
1.00000
0.83570

0.87641
1.00000
0.87641

0.53797
1.90000
0.53797

0.60842
1.00000
0.60842

0.64616
1.00000
J.64616

0.68218
i.g0000
0.68218

0.71702
1.00000
0.71702

0,73836
1.00000
0.73836

0.76974
1.00000
0.76974

0.80138
1.00000
0.80138

0.83969
1.00000
0.83969

0.88584
1.00000
0.88384

SECOND LINE

0.54599
1.060000
0.54599

0.61263
1.00000
0.61263

0.65021
1.00000
0,65021

0.68828
1,00000
0.68828

0.71855
1.00000
0.71855

0.74140
1.00000
0.74140

0.77241
1,00000
0.77241

0.80423
1.00000
0.80423

0.84210
1.00000
0.84210

0.88893
1.,00000
0.88893

0.55429
i1.00000
0.55429

0.61599
1.00000
0.61599

0.65509
1,00000
0.65509

0.69107
1.00000
0.69107

8.720990
l.u00000
0.72090

0.74446
1.00000
0.74446

0.77715
1.00000
0.77715

0.80859
1.00000
0.80859

0.84743
1.00000
0.84745

0.89682
1.00000
0.89682

R(FU)

0.56573
1.00000
0.56573

0.62049
1.00000
0.62049

0.65803
1.00000
0.65803

0.69401
1.00000
0.694901

0.72347
1.00000
0.72347

0.74834
1.00000
0.74834

0.78006
1.00000
0.78006

0.81138
1.00000
0.81138

0.85095
1.00000
0.85095

0.90709
1.00000
0.90709

fHIRD

0.57639
1,00000
0.57639

0.62317
1.00000
0.62317

0.66194
1.00000
0.66194

0.69793
1.00000
0.69793

0.72518
i1.00000
8.72518

0.75141
1.00000
0.75141

0.78251
1.00000
0.78251

0.81490
1.00000
0.81490

0.85351
1,00000
0.85351

0.91609
1.00000
0.91609

LINE -

0.57999
1.00000
0.57999

D.62626
1.00000
U.62626

0.66474
1.00000
0.66474

0.70013
1.00000
0.70013

0.72783
1.00000
0.72783

0.75626
1.00000
0.75626

U.78585
1.00U000
t.78585

0.81953
1.00000
0.81953

}.85811
1,00008
0.85811

0.92649
1.00000

U0.92649

RCISPIR(FNIR(RMIR(FU)

0.58681
1.00000
0.58681

0.62928
1.00000
0.62928

0.66892
1.00000
0.66892

0.70389
1.00000
0.70389

0.73029
1.00000
0.73029

0.75980
1.00000
0.75980

0.78962
1.00000
0.78962

0.82291
1.,00000
0.82291

0.86154
1.00000
U.86154

0.94847
1.00008¢0
0.94847

0.59207
1.00000
0.59207

0.63445
1.00u000
0.63445

0.67145
1.00000
0.67145

0.70652
1.00000
0.70652

U.73204

1.00000

0.73204

0.76268
1.00000
0.76268

6.79362

1.00000
0.79562

0.82721
1.00000
6.82721

0.86677
1.00000
0.86677

0.98720
1,00000
0.98720
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PROGRAM 13.1A BINOMIAL TRINORMAL SIMULATION

STANDARD NORMAL PERFURMANCE VARIABLES MEAN ZERO VARIANCE ONE
PERFORMANCE VARIABLE TRUE RELIABILITY LOWER LIMIT UPPER LIMIT ~ SAMPLE S1zE
SPECIFIC [IMPULSE (Isp) 0.900000 =1.281600 100.000000 10
THRUST (FN) 0.900000 -1.644900 1.644900 10
MIXTURE RATIO (RM) 0.900000 -1.644900 1.644900 10
FUNCTIONAL RELIABILITY R(FuU) 0.999000 (BINUMIAL) 10
PRODUCT OF PERFORMANCE RELIABILITIES 0.729000 OVERALL RELIABILITY D.728271

NUMBER OF SIMULATION TRIALS 1009

THE RESULTS OF EVERY TENTH TRIAL ARE PRINTED IN TABLE ONE AND TABLE TWO.



FIRST LINE
0.68201 0.78547
0.78986  0.81544
0.48554 0.51482
0.77543  0.72119
0.83741  0.99242
0.60262 0.60568
0.96839  0.95080
0.83995 0.73315
0.64371  0.64896
0.89856 0.86408
0.98793  0.95502
0.68097 0.68449
0.96011 0.88606
0.76858  0.93287
0.70712  0.70893
0.80094 0.98777
0.95375 0.85018
0.73792  0.74064
0.90043 0.97004
0.96906 0.82062
0.76115  0.76592
0.97615 0.98182
0.90619  0.86894
0.79758  0.80017
0.93985 0.83528
0.97136  1.00000
0.82621  (.83144
1.00000 0.99725
0.94853 0.92248
0.87724  0.88259

PRUGRAM 15.1A

TABLE
RCFN)

U.66466
0.88229
0.53007

0.86388
0.95812
0.61176

0.87221
0.81328
0.65208

0.81863
0.88998
0.68735

0.89048
0.84235
0.71193

0.97032
0.79785
0.74289

0.97128
0.99776
0.769009

U.94839

0.85752

0.80424

0.87761
0.99619
0.83664

0.93747
0.95922
0.88633

ONE -
SECOND

0.72274
0.90142
0.55140

0.76120
0.90187
0.61660

0.81189
0.98050
0.65696

0.8893$
0.86824
0.68974

0.89184
0.90628
0.71549

0.99240
0.77183
0.74482

0.812890
0,96375
0.77451

0.90759
0.89916
0.80673

0.88745
0,96099
0.84153

0.90765
0.99052
0.89390

SIMULATION

RELIABILIIIES

BINOMIAL TRINORMAL

RANKED PERFOKMANCE

LINE - R(RM) THIRD
0.88461  0.75529  0.92464
0.93594 0.93286  0.78815
0.56587 0.57357  0.58156
0.84279  0.85236  0,87315
0.82012 0.80721  0.88070
0.62065 0.62597  0.62855
0.87524  0.88407 0.73769
0.94603 0.87463  0.97529
0.66093 0.66458  0.66804
0.96015 0.97298  0,85229
0.81432 0.87728  0.97346
0.69160 0.69450  0.69702
0.90847 0.77554  0.82909
0.84224  0.9283L  0,94276
0./1845 0.71994  0.72469
0.94529 0.85432  0.93799
0.79069 0.93858  0.80413
0.74665  0.74928  0.75220
0.95090  0.93207  0.92460
0.98883 0.99072  §.93827
0.77707 0.77910  0,.78123
0.98420 0.87959  0.83745
0.82324 1.00000  0.98925
0.81006 0.81474  0.81723
0.99480  0.94477/  0.91022
0.90476 0.91274  0.94658
0.64585 0.85198  0,85513
0.92989  0.92919  0.98398
0.99672 0.98801  0.96822
0.90311  0.90922  0,92237

L INE

= RCOISPIR(FNIR(RM)

476599
0.87651
0.58653

U.B80263
0.79373
0.63277

0.82056
0.91651
6.67220

U.93612
0.82718
0.69958

0.76911
0.96925
h.72802

0.99016
0.89821
0.75376

U.83901
U.98241
0.78541

0.92650
0.91928
U.81977

0.98319
0.95241
i.86171

0.99595
0.96636
0.94261

0.87769
0.90613
0.59074

0.87946
0.91707
0.63769

0.91845
0.95719
0.67505

0.91282
l.00000
0.70258

0.89223
0.82062
0.73153

0.86953
0.88127
0.75565

0.95600
0.87674
0.78926

0.91097
0.91914
0.82185

0.87138
0.99967
0.86626

1.00000
0.98369
0.96009

0.90099
0.99214

0.59883

0.81174
0.79554
b.64L180

0.85745
0.95434
0.67817

0,92988

6.90927
0.70466

0.94894
0.94242
0.73487

0.96608
0.91630
0.75837

1.008000
i.84265
0.79277

0.93512
0.908413
0.82354

0.99877
0.93223
0.87155

1.00000
i.00000
1.00000
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FIRST

LINE

0.48062
1.00000
0.48062

0.60112
1.00000
0.60112

0.64260
1.00000
0.64260

0.68056
1.00000
0.68056

0.70691
1.00000
B.70691

0.73634
1.00000
073634

0.76092
1.00000
0.76092

0.79674
1.00000
0.79674

U.82576
1.00000
0.82576

0.87593
1.00000
0.87593

VARTANCE = 0.01118

- RCISPIYR(FNIR(RM)

0.50452
1.00000
0.50452

0.60481
1.00000
0.60481

0.64577
1,00000
0.64577

0.68357
1,00000
0.68357

0.70891
1.00000
0.70891
0.73907
1.00000
0.73907
C.76469
1.00000
0.76469

0.79828
1.00000
0.79828

N.83107
1.00000
0.83107

0.88098
1.00000
0.88098

PROGRAM 13.1A BINOMIAL TRINORMAL SIMULATION
TABLE TWO RANKED OVERALL RELIABILITY
AVERAGE = 0.73217 EQUIVALENT BINOMIAL VARIANCE = 0.01979

SECOND LINE = R(FU) THIRD LINE -
0.52754 0.54661 0.62656 N.57113 0.57906 0.58457
1,00000 1.00000 0.90000 1.,00000 1.00000 1.00000
0.52754 0.54661 0.,56390 0.57113  0.57906 U.58457
0.61043 0.61555 0.61898 (0.62483 0.62789  1.63245
1.00000 1.00000 1.60000 1.00000 1.00000 1.00000
0.61043 0.61555 0.61898 0.62483 0.62789 D.63245
0.65129 0.65620 0.66010 0.66441 0.66716 0.74637
1.00000 1.00000 1.00000 1.00000 1.,00000 0.90000
0.65129 0.65620 0.66010 0.66441 0.66716 0.67174
0.68680 0.68953  0.69129  0.69427 0.69668 U.69899
1,00000 1.00000 1.p00000 1.00000 1.00000 1.00000
0.68680 0.68953 0.69129  0.69427 0.69668 0.69899
0.71192  0.79436  0.71769 0.71946 0.72461 y.72751
1.00000 0.90000 1,00000 1.00000 1.0000u 1,00000
0.71192 0.71492  0.71769 0.71946 0,72461 §.72751
6.74152  0.74402 0.74616 0.74871  U.75078  0.7532%
1.00000 i1.00000 1.60000 1.00000 1.00000 1.00000
0.741%2 0.74402 0.74616 0.74871  0.75078 0.75323
0.76812  0.77345 0.77515 0.77876  U0.78004 0.78436
1.00000 1.00000 1.000080 1.00000 1.00000 1.00000
0.76812 0.77345 0.775%15 0./7876 0.78004 0.78436
0.80228 0.8054¢9 0.60823 0.811%6 0.81632 0.81941
1.000006 1.00000 1.00000 1.00000 1.00000 1.00000
U.80228 0.80549  0.80823 0.81156 0.81632 (.81941
0.83614 0.83961 0.84578 0.85067 0.85436 5.85923
1.00000 1.,00000 1.00000  1.00000 1,00000 1,00000
0.83614 0.83961 0.54578 0.85067 ~ 0.85436 N.85923
0.886335  0.89390 0.90311 0.90922 0,92237  ¢.94261
1.00000 1.06000 1.00000 1.00000 1.00000 1.80000
0.88633 0.89390 0.90311L  0.90922  0.92237  0.94261

EFFICIENCY = 0.564/3

RCISPIRCFNIR(RMIR(FU)

0.58903
1.00000¢
0.58903

0.63654
1.00000
0.63654

6.67382
1.00000
0.67382

0.70199
1.00000
0.70199

0.73082
1.00000
0.73082

0.75548
1.00000
0.75548

¢.78812
1.00000
0.78812

0.82116
1.00000
0.82116

0.86577
1.00000

0.86577

0.96009
1.00000
0.96009

0.59645

1.00000

0.59645

0.64109
1.00000
0.64109

0.67755
1.00000
0.67755

0.70445
1.00060
0.70445

0.73391
1.,00000 =
6.73391

0.75797

1.00600 -
0.75797

0.79G98

1.0060¢00
0.790098

0.82343
1,00000
0.82343

0.86996
1.00000
0.,86996

1.00u00
1.00000
1,00000
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PROGRAM 13.1A BINOMIAL TRINORMAL SIMULATIUN

STANDARD NORMAL PERFORMANCE VARIABLES MEAN ZERO VARIANCE ONE
PERFORMANCE VARIABLE TRUE RELIABILITY LOWER LIMIT UPPER LIMIT  SAMPLE Slzk
SPECIFIC IMPULSE (lspP) 0.990000 . =2.326300 100.,000000 10
THRUST (FN) 0.990000 : =2.575800 | 2.575800 10
MIXTURE RATIO (RM) 0.990000 ~2.575800 2.575800 - : 10
FUNCTIONAL RELIABILITY R(FWU) 0.90000d ‘ (BINOMIAL) 10
PRODUCT OF PERFORMANCE RELIABILITIES 0.970299 : UVERALL RELIABILITY 0.873269

NUMBER OF SIMULATION TRIALS 1000

THE RESULTS OF EVERY TENTH TRIAL ARE PRINTED IN TABLE ONE AND TABLE TWO.



FIRST LINE
0.92207 0.87514
0.99540  0.99989
0.85460  0.87504
0.98254  0.98398
0.96959  0.93950
0.92245  0.92446
1.00000  0.95983
0.95408  0.99843
0.94677  0.94801
0.98280  0.99881
0.97975  0.97323
0.96290  0.96428
1.00000 0.99991
0.97299  0.97593
0.97299  0.97387
0.99960  0.98248
0.98181  0.99979
0.98142  0.98227
0.99810  0.,99723
0.98933  0.99107
0.98746  0.98827
1,00000 0.99310
1.00000 1.00000
0.99277  0.99310
0.99743  0.99642
1,00000 1.00000
0.99622  0.99642
0.99905  1.00000
1.00000  0.99919
0.99905  0.99919

PROGRAM 13.1A BINOMIAL TRINORMAL SIMULATION

TABLE
R(FN)

0.97395
0.91294
0.88916

1.,00000
0.99991
0.92712

1.00000
0.98125
0.95003

0.99697
0.999456
0.96526

0.99442
0.99963
0.97465

0.99839
0.98623
0.983812

0.99171
0.99700
0.98874

1.00000
0.99533
0.99343

0.99983
0.99853
0.99669

0.99996
0.99947
0.99943

ONE -
SECOND

0.90981
0.99950
0.89385

0.93862
0.99209
0.93120

1.00000
0.95774
0.95175

0,.99210
0.96621

0.98804
1.00000
0.97562

1.00000
0.98960
0.98365

0.99861

'1,00000

0,98933

0.9947/5
0.99909
0.99375

0.99995
0.99860
0.99704

0.999-8
1.00000
0.99958

RANKED
LINE -~

0.91546
1.00000
0.90390

0.99940
1.00000
0.93522

0.97457
0.99996
0.95315

0.97108
0.99896
0.96689

0.97624
1.00000
0.,97624

0.99926
1.c00000
0.98383

1.00000
0.99494
0.98975

0.99719
1.00000
0.99401

1.00000
i1.00000
0.99732

1.00000
0.9997¢
6.99970

PERFORMANCE

R(RM)

0.99437.

0.97362
0.90837

0.93745
1.00000
0.93699

0.98440
0.96998
0.95486

0.96774
1.00000
0.96774

0.97686
0.99999
0,97685

0,99739
0.98664
0.98406

0.99030
0.99994
0.99024

0.99818
0.99672
0.99451

0.99999
0.99752
0.99751

0.99985
1.00000
0.99985

- RUISPIR(FNIR(RM)

RELIABILITIES
THIRD LINE
0U.98796 0.99698
0.98120 1.00000
0.91089 0.91281
0.93822  0.95349
1.00000 0.98714
0.93821  0.94123
0.96710  0.96221
0.99996 0.99618
0.95658  0.95854
0.97586  0.98257
1.00000 0.98740
0.96895 0.97019
0.97826 0.97883
0.99931  0.99970
0.97758 0.97853
0.98548  0.98561
0.99953  1.00000
0.98501 0.98561
1,00000 1.00000
0.99178 1.00000
0.99076 0.99131
1.00000 1.00000
1.00000 0.99510
0.99465 0.99510
0.99911  0.99826
1.00000 1.00000
0.99780  0.99826
1.00000 1.00000
1.00000 1.00000
0.99996 1.00000

0.95007
0.99771
0.91614

1.00000
0.94634
0.94327

0.98874
0.97160
0.96066

0.97699
0.99383
0.97096

0.99999
1.00000
0.97972

1.00000
1.00000
0.98619

1.00000
1.00000
0.99197

0.99959
1.00000
0.99550

0.99850
1.00000
0.99850

1.00000
1.00000
1.00000

1.00000
0.99974
0.91938

0.97662
0.99496
0.94505

0.99892
1.00000
0.96181

0.98879
0.98328
0.97225

1.00000
0,99332
0.98061

0.98810
0.99878
0.98664

1.00000
1.00000
0.99232

U.99923
0.99963
0.99575

1.00000
0.99873
0.99873

1.00000
1,00000
1.00000
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PROGRAM 13.1A BINOMIAL TRINORMAL SIMULATION

TABLE TWO - RANKED OVERALL RELIABILITY

VARIANCE = 0.00934 AVERAGE = 0.87224 EQUIVALENT BINOMIAL VARIANCE = 0,01107 EFFICIENCY = 0.84422

FIRST

0.97826
0.60000
0.58696

0,96138
0.80000
6.76910

0.99320
0.80000
0.79456

0.92464
0.90000
0.83218

0.96796
0,90000
0.87116

0.98732
0.90000
0.88859

0.99701
0.90000
0.89731

0.93691
1.00000
0.93691

0.97677
1.00000
0.97677

0,99395
1,00000
0,99395

LINE

- ROISPI)R(FNIR(RM)

0.90993
0.70000
0.63695

0.96380
0.80000
0.77104

0.99481

0.80000
0.79585

c0.93282

0.90000
0.83954

0.97035
0.90000
0.87332

0.98876
0.90000
0.88988

0.99742
0.90000
0.89768

. 0.94124

1.00000
0.94124

0.97929
1.00000
0.97929

0.99480
1.0ug000
0.99480

0.93586
0.70000
0.65511

0.96824
0.80000
0.77459

0.99632
0.80000
0.79705

0.93832
0.90000
0.84449

-0.97294

0.90000
0.87565

0.99024
0.90000
0.89121

0.99851
0.90000
0.89866

0.94600
1.00000
0.945600

0.98124
1.00000
0.98124

0.99577
1.00000
0.99577

SECOND LINE
0.96686 0.98164
0.70000 0.70000
0.67680 0.68715
0.97270 0.9752¢0
0.80000 0.80000
0.77816 0.78016
0.99765 0.99905
0.80000 0.80000
0.79812 0.79924
0.94510 0.94866
0.90000 0.90000
0.85059 0.85379
0.97448 0.87859
0,90000 1,00000
0.87703 0.87859
0.99099 0.89305
0.90000 1.00000
0.89189 0.89305
0.99919 0.99959
6.90000 0.90000
0.89927 0.89963
0.95161 0.95513
1,00000 1.00000
0.95161 0,95513
0.98339 0.98406
1.00000 1,00000
0.98339 0.98406
0.99656 0.99755
1.00000 1,00000
0.99656 0.99755

RCFU)

0.99375
0,70000
0.69563

0.97910
0.80000
0.78328

0.88880
0.90000
0.79992

0.95187
0.,90000
0.85668

0.97848
0.90000
0.88063

0.99308
0.90000
0.89377

0.99993
0.90000
0.89993

0.96049
1.00000
0.96049

0.98623
1,00000
0.98623

0.99839
1.00000
0.99839

THIRD
1.00000
0.70000
0.70000

0.98317

- 0.80000

0.78653

0.89198
0.90000
0.80279

0.954b6
0.90000
0.85957

0.98102
0,90000
0.88319

0.99354
0.90000
0.89418

1.00000
0.,90000
0.90000

0.96478
1.00000
0.96478

0.98827
1.,00000
0.98827

0.99899
1,00000
0.99899

LINE -

D.91614

0.80000

0.73292

0.98594
0.80000
0.78875

0.90604
0.90000
0.81544

0.96060
0.90000
0.86454

0.98312
0.90000
U.88481

0.99456
0.90000
0.89510

0.91089
1.00000
0.91089

0.96689
1.06000
0.,96689

0.98963
1,00000
0.98963

0.99956
1.00000
0.99956

R{ISPIR(FNIR(RMIR{FU)

0.93644
0.80000
0.74915

0.98800
0.80000
0.79040

0.82061
l1.00000
0.82061

0.96313
0.90000
0.86682

0.98424
0.90000
0.88582

0.99550
0.90000
0.89595

0.91586
1.00000
0.91586

0.97181
1.00000
0.97181

0.99132
1.00000
0.99132

0.99990
1.00000
0.99990

0.94855
0.80000
0.75884

0.99072
0.80000
0.79257

0.91739
0.90000
0.82565

0.96634
0.90000
U.86971

0.98572
0.90000
0.88715

0.99629
0.90000
0.89666

0.92640
1,00000
0.92640

0.97474
1.00000
0.97474

0.99267
1.00000
0.992¢47

1.00000
1.00000
1.00000
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PROGRAM 13.,1A BINOMIAL TRINORMAL SIMULATION

STANDARD NORMAL PERFORMANCE VARIABLES MEAN ZERO VARIANCE ONE
PERFORMANCE VARIABLE TRUE RELIABILITY LOWER LIMIT UPPER LIMIT SAMPLE SIzE
SPECIFIC IMPULSE (Isp) 0.990000 ~2.326300 100.,000000 10
THRUST (FN) 0.990000 =2.575800 2.575800 io0
MIXTURE RATIO (RM) 0.990000 -2.575800 2.575800 ' 10
FUNCTIONAL RELIABILITY R(FU) 0.900000 (BINOMIAL) 10
PRODUCT OF PERFORMANCE RELIABILITIES = 0.970299 OVERALL RELIABILITY 0.873269

NUMBER OF SIMULATION TRIALS 1000

THE RESULTS OF EVERY TENTH TRIAL ARE FRINTED 1IN TABLE ONE AND TABLE TWO.



FIRST LINE
0.89279 0.97655
0.99900 0.91940
0.86001 0.88426
0.99736 0.96925
0.98565 0.99611
0.93054 0.93435
0.95314 0.97046
0,99946 0.98956
0.95262 0.95427
0.99033 0.98683
1.00000. 1.00000
0.96571 0.96641
0,98758 0.98478
1.,00000 0.99934
0.97416 0.97491
0.98531 1.00000
0.99689 0.98321
0.98222 0.98321
0.99860 0.99556
0.98942 1.00000
0.98804 0.98843
0.99571 0.99428
1.00000 1.00000
0.,99280 0.99343
0.99928 0.99706
0.,99966 1,00000
0.99680 0.99706
1,00000 0.99977
0.99986 0.99989
0.,99945 0.99966

PROGRAM 13,1A

TABLE
R(FN)

0.99104
0.96291
0.89537

1.00000
0.93613
0.93576

1.00000
0.96392
0.95600

1.00000
0.96732
0.96732

0.97999
0.99992
0.97574

0.98401
0.99973
0.98375

0.98960
0.99989
0.98904

1.00000
0.99391
0.99391

1.00000
0.99785
0.99725

1.00000
1.00000
0.99981

UNE -
SECOND

1,00000
1.00000
0.90239

0.94160
0.99631
0.93786

1.00000
0.95835
0.95800

0.99897
0.99077
0.96800

0.97699
1,00000
0.97667

0.99926
1,00000
0.98466

0.98958
0.99979
0.98937

1.00000
0.99465
0.99465

0.999/2
0.99785
0.99757

1,00000
1.00000
0.99988

TRINORMAL

- RCISPIR(FNIR(RM)

BINOMIAL SIMULATION
RANKED PERFORMANCE RELIABILITIES
LINE = R(RM) THIRD LINE
0.99755 0.92032 0,93566 0.99478
0.92262 0.99412 0.98135 0.99999
0.90947 0.91491 0.91821 0.92252
"0.97554 0.95183 1.00000 0.97889
0.96343 0.99581 0.94601 0.99588
0:93987  0.94204 0.94439  0.94671
0.97937 0.99913 0.97091 0.96240
0.97865 0.97421 0.99255 1.00000
0.95847 0.95947 0.96062 0.96235
0.99980 0.99345 1.000U0 1.00000
0.98346 0.97644 0.99913 0.97183
0.96896 0.97005 0.97087 0.97183
0.99994 1.00000 0.99336 0.98708
0.98031 0.99965 0.98530 0.99923
0.97731 0.97818 0.97876 0.97967
0.99893 1.00000 0.99512 0.99671
0.98617 0.98627 1,00000 0.99054
0.98511 0.98562 0.98627 0.98664
1,00000 0.99064 0.99110 1.00000
0.99079 1.00000 1.00000 1.00000
0.99011 0.99064 0.99110 0.99152
1,00000 0.99994 0.99693 1.00000
0.99925 0.99590 0.99845 1.00000
0.99493 0.99511 0.99539 0.99580
0.99781 0,99899 0.99919 0.99907
1.00000 0.99915 0.99923 1.00000
0.99781 0.99814 0.99842 0.99869
0.99996 0.99999 1,00000 1.00000
1.00000 1.00000 1,00000 .1.00000
0.999986 0.99999  1,00000 1,00000

0.99188
0.99934
0.92621

1.00000
0.96077
0.94979

0.98610
0.99344
0.96325

0.99737
1.00000
0.97276

0.98053
1.00000
0.98053

0.99801
0.99586
0.98730

0.99202
1.00000
0.99191

0.99894
0.99903
0.99610

0.99993
1.,00000
0.99914

1.00000
1.00000
1.00000

1,00000
0.957910
0.92837

0.99369
0.99902
0.95136

0.99266
0.98235
0.96472

1,00000
0.97344
0.97343

1.00000
0.98138
3.98138

0.99909
1.00000
0.98764

0.99969
0.99536
0.99236

1,00000
0.99990
0.99639

1.00000
1.,00000
0.99932

1.00000

©1,00000

1.00000
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PROGRAM 13.1A BINOMIAL TRINORMAL SIMULATIUN

TABLE TWO - RANKED OVERALL RELIABILITY

VARIANCE = 0.00865 AVERAGE = 0.87781 EQUIVALENT BINOMIAL VARIANCE = 0,01107 EFFICIENCY = 0.78154

FIRST

LINE

0.98466
0.60000
0.59080

0.96167
0.80000
0.76934

0,99677
0.80000
0.79741

0.94092
0.90000
0.84683

0.97392
G.90000
0.87653

0.98879
t.90000
0.88991

0.9988¢9
0.90000
0.89900

0:94365
1.00000
0.94365

0.97574
1.00000
0.97574

0.99426
1.00000
0.99426

- ROISPYR(FNIR(RM)

0.94188
0.70000
0.65932

0.96984
0.80000
0.77588

0.99781
0.80000
0.79825

0.94820
0.90000
0.85338

0.97629
0.90000
0.87866

0.99064
0.90000
0.89157

0.99937
0.90000
0.89943

0.95149
1.00000
0.95149

0.97742
1.00000
0.97742

0.99535
1.00000
0.99535

0.84117
0.80000
0.67294

0.97384
0.80000
0.77907

0.99981
0.g0000
0.79985

0.85698
l1.00000

0.85698

0.97816
0.90000
0.88035

0.99152
0.90000
0.89237

0.99964
0.90000
0.89967

0.95440
1.p00000
0.95440

0.98080
1.00000
0.98080

0.99642
1.00000
0.,99642

SECOND LINE
0.97932  0.99110
0.70000 0.70000
0.68552 0.69377
0.97876 0.98422
0.80000 0.80000
0.78301 0.78737
1.00000 0.90190
0.80000 0.90000
0.80000 0.81171
0.95806 0.95947
0.900060 0.90000
0.86225 0.86352
0.97967 0.98178
0.90000 0.90000
0.88170 0.88360
0.99262  0.99424
0.90000 0.90000
0.89336 0.89482
0.99994  1.00000
0.90000 0.90000
0.89995  0.90000
0.95870 0.96291
1.00000 1.00000
0.95870 0.96291
0.98294  0.98507
1,00000 1.00000
0.98294  0.98507
0.99759  0.99829
1,00000 1.00000
0.99759  0.99829

R(FU)

0.99722
0.70000
0.69805

0.98690
0.80000
0.78952

0.91140
0.90000

- 0.82026

0.96274
0.90000
0.86647

0.98321
0.90000

" 0.88489

0.99497
0.%90000
0.89547

1.00000
0.90000
6.90000

0.96591
1.00000
0.96591

0.98579
1.00000
0.98579

0.99893
1.00000
0.99893

THIRD
0.89248
0.80000
0.71398

0.98847

0.80000

0.79078

0.92385
0.90000
0.83101

0.96515
0.90000
0.86864

0.98468
0.90000
0.88621

0.99567
0.90000
0.89610

0.90988
1.00000
0.90988

0.96745
1.00000
0.96745

0.98800
1,00000
0.98800

0.99958
1.00000
0.99958

LINE -

0.93427
0.80000
U.74741

0.99038
0.80000
0.79230
0.92837
0.90000
0.838553

1.96732

0.90000.

0.87059

0.98642
0.90000
0.88778

0.99674
0.90000
0.89707

0.91902
1.00000
0.91902

0.97031
1,00000
0.97031

0.98960
1.00000
0.98960

0.99982
1.00000
0.99982

RCISPIR(FNIR(RMIR(FU)

0.94912
0.80000
0.75930

0.99288
0.80000
0.79431

0.93348
0.90000
0.84013

0.96896
0.9000v
0.87206

0.98754
0.90000
6.88879

0.99736
0.90000
0.89762

0.92955
1.00000
0.92955

0.97196
l1.00000
0.97196

0.99167
1.00000
0.99167

0.99999
1.00000
0.99999

0.95427
0.80000
0.76342

0.99542
0.80000
0.79633

0.93717
0.90000
t.84345

0.97140
0.90000

0.87426 .

0.98821
0.90000
0.88939

0.99808

0.90000
0.89827

0.93576
1.00000
0.93576

0.97416
1.00000
6.97416

0.99349
1,00000
0.99349

1.00000
1.00000
1.00000



PROGRAM 13.1A BINOMIAL TRINORMAL SIMULATI
STANDARD NORMAL PERFORMANCE VARIABLES MEAN ZERO

PERFORMANCE VARIABLE TRUE RELIABILITY LUNER ~LIMIT upP
SPECIFIC IMPULSE (ISp) 0.990000 =2+326300 1
THRUST (FN) ' 0.9%0000 ~2.575800
MIXTURE RATIO (RM) 0.99u000 -2.575800
FUNCTIONAL RELIABILITY R(FU) 0.990000 (8
PRODUCT OF PERFORMANCE RELIABILITIES 0,970299 OVERALL

NUMBER OF SIMULATION TRIALS 1000

THE RESULTS OF EVERY TENTH TRIAL ARE PRINTED IN TaAB

ON

VARIANCE

PER LIMIT

00.000000

2.575800

2.575800

INOMIAL)

RELIABILITY

LE ONE AND TABLE TwO.

378

ONE

SAMPLE SIZE

10

10

10

10

0.960596



FIRST LINE
0.96045  0.99944
0.96290  0.89253
0.87453  0.88757
0.99991  0.98022
0.98135  0.94929
0.,92703  0.93051
0.98154  0.98101
0,99980 0.96939
0.94811  0.95098
0.98575  0.99757
0.97760 0.96779
0,96367 0.96483
1.00000 1.00000
0,99798  1.00000
0.97234  0.97290
0.98510  0.98675
0.99938  0.99489
0.98068 0.98163
1.00000 0.99918
0,98872  0.99703
0.98851  (0.98903
0.99337 0.99999
0.99978  0.99348
0.99314  0.99347
0.99993  1.00000
1.00000 0.99878
0.99705  (.99747
0.99964  0.99979
1.00000 1.00000
0.99945  0.99964

PROGRAM 13.1A

TABLE
R(FN)

0.93270
0.961890
0.89707

0.99832
1.00000
0.93286

0.99984
0.96330
0.95260

0.993518
0.99984
0.96597

1.00000
0.97651
0.97394

1.00000
0.98236
0.98235

0.98975
1.p0000
0.98972

0.99427
1.00000
0.99395

0.99843
0.99944
0.99777

1.00000
0.99975
0.99974

ONE -
SECOND

0.99905
0.99760
0.90236

0.99051
0.94956
0.93507

0,99162
0.96189
0.95383

0.99403
0.98817
0.96697

0.99988
0.,97482
0.97470

0.99066
0.99417
0.98333

0.99740
0.99294
0.99036

0.99997
1.00000
0.99414

0.99864
0.,99932
0.99796

0.99990
1.00000

0.99987

BINOMIAL

RANKED PERFOURMANCE

LINE =

0.94900

1.00000
0.90653

0.96691
0.97013
0.93796

0.99884
0.96981
0,.95492

0.99992
1.00000
0.96756

0.99354
0.98362
0.97586

0.98897
0.99601
0.98400

0.99070
1.00000
0.99070

1,00000

0.99750 -

0.99449

0.99814
1.00000
0.99814

0.999935
1,00000
0.99993

TRINORMAL

R(RM)

0.99702
0.91373
0.91035

0.99701
0.98198
0.94018

0.99998

0.99552
0.95744

0.99970
1.00000
0.96860

0.99577
0.99784
0.97656

0.98943
1.00000
0.98450

0.99999
1.00000
0.99099

1.00000
0.99500
0.99500

1.00000
0.99867
0.99842

0,99998
1.00000
0.99998

= RCOISPIR(FNIR(RM)

SIMULATION
REL1ABILITIES
THIRD LINE
1.00000 0.94145
0.99971  0.97669
0.91639 0.91951
0.97888  0.95469
0.99921 0,99992
0.94176 0.94298
0.99994  0.99600
0.98287  0.98411
0.95845  0.95996
0.99728  0.98902
0.99061 1.00000
0.96936 0.97016
0.98666 1.00000
0.99092 1.00000
0.97769 0.97879
0.99821 0.99519
0.98697 1.00000
0.98521 0.98584
1.00000 0.99935
0.99950 1.00000
0.99152  0.99206
0.99856 1.00000
1.00000 1.00000
0.99560 0.99606
0.99869  1.00000
1,00000 0.99989
0.99869  1U.99884
1.00000 1.00000
1.00000 1.00000
1.00000 1.00000

0.99951
0.92212
0.92135

0.948456
0.99535
0.94405

0.97225
1.00000
0.96090

0.99993
0.99845
0.97090

0.98555
0.99991
0.97934

1.00000
0.98666
0.98631

0.99262

1.00000
0.99252

1.00000
0.99632
0.99632

0.99897
1.00000
0.99897

1.00000
1.0000¢0
1.00000

0.92922
1.00000

0.92493

1.00000

0.94570
0.94570

1.00000
0.99033
0.96263

0.98119
0.97168

0.98362

1,00000
0.98018

0.99835
0.99484
0.98752

0.99574
0.99968
0.99282

0.99829
0.99940
0.99649

0.99926
1.00000
0.99926

1.00000
1,00000
1.00000

329
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PROGRAM 13,1A BINOMIAL TRINORMAL SIMULATIUN
TABLE TWO - RANKED OVeRALL RELIABILITY
VARTANCE = 0.00190 AVERAGE = 0.96081 EQUIVALENT BINOMIAL VARIANCE = 0.00379 EFFICIENCY = 0,.,50278
FIRST LINE - RCISP)R(FNIR(RM) SECOND LINE = R(Fu} THIRD LINE - ROISPIR(FNIR(RMIR(FU)
0.89564 0.93312 0.94811 0.96691 0.97249 0.,88538 0.88960 0.99118 0.99421  0.89707
0,90000 0.90000 0.90000 0.90000 0.90000 1.00000 1.00000 0.90000 0.90000 1.00000
0.,80607 0.83981 0.85330 0.87022 0.87524 0.88538 0.88960 0.89206 0.89479 0.89707
0.89887 0.99999 0.90263 0.90873 0.91452 0.91804 0.92108 0.92493 0.92703 0.93051
1.00000 0.,90000 1.00000 1.,00000 1.00000 1.,00000 1.00000 1.00000 1.00000 1,00000
0.89887 0.89999 0.90263 0.90873 0.91452 0.91804 0.92108 0.92493 0.92703 0.93051
0.93286 0.93621 0.93867 0.94087 0.94234 0.94365 0.94500 0.94770 0.95050 0.95222
1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 °~ 1.00000 1.00000
0.93286 0.93621  0.93867 0.94087 0.94234 0.94365 0.94500 0.94770 0.95050 0.95222
0.95384 0.95527 0.95768 ﬁ.95895 0.96021 0.96179 0.96315 0.96418 0.96571 0.96664
1.00000 1.00000 1.00000 1.00000 1.00000 1,00000 1.00000 1.00000 1,00000 1.00000
0.95384 0.95527 0.95768 0.95895 0.96021 0.96179 0.96315 0.96418 0.96571 - 0.96664
0.96753 | 0.96861 0.96945 0.97025 0.97112 0.97191 0.97261 0.97328 0.97429 0.97530
1.00000 1.00000 1.00000 1.00000 1,00000 1.06000 1,00000 1.00000 1.00000 1.00000
0.96753 0.96861 0.96945 0.97025 0.97112 0.97191 0.97261 0.97328 0.97429 0.97530
0.97629 0.97680 0.97851 0.97904 0.98011 0.98U60 0.98163 v.98271 0.98346 0.98408
-1.00000 1.00000 1.00000 1,00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000
0,97629 0.97680 0.97851 0.97904 0.98011 0.98060 0.98163 0.98271 0.98346 0.98408
0.98456 0.98548 0.98602 0.,98688 0.98801 0.98901 0.98954 0.99040 0.99077 0.99134
1.00000 1,00000 1,00000 1.,00000 1.00000 1.00000 1,00000 1.00000 1.00000 1.00000
0.98456 0.98548 U.98602 0.98688 0.98801 0,98901 0.98954 0.99040 0.99077 0.99134
0.99182 0.99228 0.99267 0.99313 0.99355 0.99397 0.994<1 0.99473 0.99549 0.99598
1.00000 1.00000 1.00000 1,00000 1.00000 1,00000 1,00000 1.00000 1.00000 1,00000
0.99182 0.99228 0.99267 0,99313 0.99355 0.99397 0.99421 0.99473 0.99549 0.99598
0.99622 0.99668 0.99702 0.99751 0.99779 0.,99800 0.99823 0.99854 0.99882 0.99897
1.00000 1.60000 1.00000 1.00000 l1.00000 1.00000 1.,00000 1.00000 1.00000 1.00000
0.99622 0.99668 0.99702 0.99751 0.99779 0.99800 0.99823 0.99854 0.99882 0.99897
0.99925 0.99945 0.99964 0.99978 0.99992 0.,99996 0.99999 1.00000 1.,00000 1.,00000
1.00000 1,00000 1.00000 1.00000 1.00000 1.,00000 1.00000 1.00000 1.00000 1,00000
0.99925 0.99945 0.99964 0.99978 0.99992 0.99996 0.99999 1.00000 1.00000 1,00000
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PROGRAM 13.1A BINOMIAL TRINORMAL SIMULATION

STANDARD NORMAL PERFORMANCE VARIABLES MEAN ZERO VARIANCE ONE
PERFORMANCE VARIABLE TRUE RELIABILITY LOWER LIMIT UPPER LIMIT SAMPLE SIZE
SPECIFIC IMPULSE (1sp) 0.990000 =2.326300 io0.000000 10
- THRUST (FN) 0.990000 ~2.575800 1 2.575800 | 10
MIXTURE RATIO (RM) 0.990000 =2.575800 2.575800 ' 10
FUNCTIONAL RELIABILITY R(FU) 0.990000 (BINOMIAL) 10
PRODUCT OF PERFORMANCE RELIABILITIES 0.970299 OVERALL RELIABILITY 0.960596

<

NUMBER OF SIMULATION TRIALS 1000

THE RESULTS OF EVERY TENTH TRIAL ARE PRINTED IN TABLE ONE AND TABLE TWO.



FIRST LINE
0.98826 0.94456
0.88668 0.94615
0.87627 0.89123
1.00000 0.99611
0.99949 0.96991
0.93531 0.93773
0.99984 0.98781
0.99326 1.00000
0.95623 0.95747
0.99851 1.00000
0.96703 0.96672
0.96558 0.96672
0.99363 0.97638
0.98987 1.00000
0.97588 0.97638
0.99959 0.98774
1.00000 0.99701
.98353 0.98402
0.99267 1.00000
0.99934 0.99666
0.98919 0.98957
0.99853 1.00000
1.00000 0.99386
0.99346 0.99386
0.99949 0.99987
0.99763 0.99808
0.99712 0.99742
1.00000 1.00000
0.99968 0.99992
0.99966 0.99975

PROGRAM 13,1A BINOMIAL TRINORMAL SIMULATION

TABLE
R(FN)

1,00000
0.90102
0.90042

1.00000
0.94038
0.94037

0.99994
0.99690
0.95875

1.¢00000
0.96757

0.97746
1.,00000
0.97746

0.99790
1.00000
0.98456

0.99093
0.99940
0.99000

0.99948
0.99476
0.99424

1,00000
0.99955
0.99761

0.99983
1.00000
0.99983

ONE -
SECOND

0.97877
0.92610
0.90644

0.94241
1.00000
0.94241

0.99984
0.99285
0.,96042

0.97031
0.99982
0.96879

1,00000
0.98243
0.97825

0.98702
0.99962
0.98518

1.00000
0.99809
0.99050

0.99557
0.99913
0.99470

1,00000
1.00000
0.99782

1.00000
0.99990
0.99990

RANKED
LINE -

0.91109
0.99832
0.90957

0.94698
0.99779
0.94489

0.99806
0.99152
0.96141

0.97525
0.99928

0.96939

1.00000
0.99909
0.97916

0.98575
1.00000
0.98575

0.99389
0.99700
0.99091

0.99618
0.99899
0.99517

0.99816
1.00000
0.99816

1.00000
1.00000
0.99998

PERFURMANCE

R(RM)

0.99997
0.91641
0.91638

1.98941
0.95667
0.94654

0.99941
0.98224
0.96252

0.99542
1.00000
0.97116

1.00000
0.98026
0.97989

1.00000
0.99234
0.98629

0.,99883
0.99385
0.99165

0.99541
1.00000
0.99541

1.00000
0.99837
0.99837

1.00000
0.99999
0.,99999

RELIABILITIES

THIRD = LINE

0.94868
1.00000
0.92175

0.98252
0.97915
0.94848

1.00000
0.96572
0.96368

1.00000
0.97641
0.97192

0.99993
0.99575
0.98075

0.98946
0.9991¢0
0.98675

0.99399
0.99801
0.99201

0.99951
0.99952
0.99588

l1.00000
1.00000
0.99873

1.00000
1.00000
1.00000

= RCOISPYR(FN)IR(RM)

1.000600
0.94646
0.92462

1.00000
u.98281

0.94967

1,00000
0.96491
0.96419

1.00000
0.97285
0.97285

0.99613
1.00000
0.98137

1,00000
0.98742
0.98723

0.99227
1.00000
0.99227

1.00000
0.99645
0.99639

1.00000
0.99912
0.99912

1.00000
1.00000
1.00000

0.99808
0.93268
0.92907

0.99854
0.97411
0.95198

1.00000
0.96459
0.96459

0.99998
0.99744
0.97359

0.98276
1.00000
0.98197

1.00000
0.99811
0.98793

0.99279
1.00000

0.99276

1.00000
1,00000
0.99667

1.00000
0.99993
0.,99933

1.00000
1.00000
1.00000

0.97300
0.95865
0.93277

0.98851
1.00000
0.95361

1.00000
0.96500
0.96500

0.99329
1.000p00
0.97457

0.99075
0.99211
0.98271

0.99901
0.98944$
0.98845

0.99305
1.00000
0.99304

1.00000
1.00000
0.99686

1,00000
1.00000
0.99944

1,00000

1.00000
1.00000
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PROGRAM 13.1A

TABLE TKWO

VARIANCE = 0.00176 AVERAGE = 0.96262
FIRST LINE - ROISP)R(FNIR(RM)
0.92192 0.942186 0.94838
0.90000 0.90000 0.90000
0.82973 0.84796 0.85354
0.99746 0.99990 0.90042
0.90000 6.90000 i1.00000
0.89771 0.89991 0.90042
0.93665 0.94026 0.94241
1.00000 1,00000 1,00000
0,93665 0.94026 0.94241
0.95894 0.96082 0.96179
1.00000 1.00000 1.00000
0.95694 0.96082 0.96179
0.96890 0.96988 0.97154
1,00000 1.00000 1.00000
0.96890 6.96988 0.97154
0.97939 0.97999 0.98087
1.00000 1.00000 1.00000
0.97939 0.97999 0.98087
0.98618 0.98669 0.98723
1.00000 1.00000 1.00000
0.98618 0.98669 0.98723
0.99211 0..99254 0.99302
1.00000 1.00000 1.00000
0.99211 0.99254 0.99302
0.99660 0.99682 0.99712
1.00000 1.00000 1.00000
0.99660 0.99682 0.99712
0.99942 0.99964 0.99974
1.00000 1,00000 1,00000
0.99942 0.99964 0.99974

BINOMIAL
RANKED

EQUIVALENT BINOMIAL

SECOND LINE
0.96459 0.87446
0.90000 1.00000
0.86813 0.87446
0.90644 0.90957
1.00000 i1.00000
0.90644 0.90957
0.94515 0.94732
1.,00000 1,00000
0.94515 0.94732
0.96298 0.96392
1,00000 1.00000
0.96298 0.96392

" 0.97243 0.97334
L.00000 1.00000
0.97243 0.97334
0.98157 0.9823¢0
1.,00000 1,00000
0.98157 0.98230
0.98796 0.98873
1,00000 1.00000
0.98796 0.98873
0.99339 0.99372
1.00000 1.00000
0.99339 0.99372
0.99742 0.99765
1.00000 1.00000
0.99742 0.99765
0.99982 0.99991
1.,00000 1.00000
0.99982 0.99991

TRINORMAL

OVERALL

RC(FU)
0.88271
1.00000
0.88271

0.91650

"1,00000

0.91650

0.94945
1.000600
0.94945

0.96445
1.00000
0.96445

0.97442
1.00000
0.97442

0.98298
1.00000
0.98298

0.98927
1.,000080
0.98927

0.99424
1.00000
0.99424

0.99787
1.00000
0.99787

0.99999
1.00000
0.99999

SIMULATION

RELIABILITY

VARIANCE = 0.00379

THIRD

0.88794
1.00000
0.88794

0.92182
1.00000
0.92182

0.95136
1.00000
0.95136

0.96492
1,00000
0.96492

C0.97611

1.00000
0.97611

0.98387
1,00000
0.98387

0.98988
1.00000
0.98988

0.99486
i1.00000
0.99486

0.99826
1.,00000
0.99826

1,00000
1.00000
1,00000

LINE -

0.99006
0.90000
0.89105

0.92592
1.00000
0.92592

0.95360
1.00000

0.95360

0.96555
1.00000

0.96555 .

0.97644
1.00000
0.97644

0.98437

1.00000
0.98437

0.99050
1,00000
0.99050

0.99522
1.00000
.99522

U.99866
1.00000
0.99866

1.00000
1.00000
l.00000

EFFICIENCY = 0.46513

RCISPYR(FNIR(RM)R(FU)

0.89301
1.00000
0.89301

0.93003
1.00000
0.93003

0.95636
1.00000
0.95636

0.96673
1.00000
0.96673

0.97755

- 1.00000

0.97755

0.98499

1.00000
0.98499

0.99106
1.00000
0.99106

0.99563
1,00000
0,99563

0.99886 -

1.00000
0.99886

1.00000
1.00000
1.00000

0.99466
0.90000

0.89520

0.93449
1.,00000
0.93449

0.95781
1.00000
0.95781

0.96820
1.00000
0.96820

0.97834
1.00000
0.97834

0.98562
1,00000
0.98562

0.99167
1.00000
0.99167

0.99624
1,00000
0.99624

0.99926
1.000¢00

+3.,99926

1.00000
1,00000
1,00000
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PROGRAM 13.1A BINOMIAL TRINORMAL SIMULATIOUN

STANDARD NORMAL PERFORMANGE VARIABLES MEAN ZERO VARIANCE ONE
PERFORMANCE VARIABLE TRUE RELIABILITY LONER LIMIT UPPER LIMIT SAMPLE SIZE
SPECIFIC IMPULSE (Isp) . 0.990000 -2.326300 100.000000 10
THRUST (FN) 0.990000 -2.575800 2.575800 ' 10
MIXTURE RATIO (RM) © 0.990000 -2.57%800 ' 2.575800 10
FUNCTIONAL RELIABILITY R(FU)  0.999000 (BINOMIAL) 10
PRODUCT OF PERFORMANCE RELIABILITIES  0.970299 OVERALL RELIABILITY  0.969329

NUMBER OF SIMULATION TRIALS 1000

THE RESULTS OF EVERY TENTH TRIAL ARE PRINTED IN TABLE ONE AND TABLE TWO,



0.99957

FIRST LINE
0.95400 1.00000
1.00000 1.00000
0.86438 0.89084
0.93900 0.98177

»0.99500 U.99006»
0.93431  0.93690
0.98943 0.99010
0,98059 0.99933
0.95452 0.95605
0.99992  0.97489
1.00000 0.99243
0.96621 0.96751
0.99187  1.00000
0.99995 0.99974
0.97527 0.97577
1,00000 1.00000
0.99339 0.98263
0.98207 0.98263
0.98846 0.99067
1.00000 1.00000
0.98846 0.98883
0.99297 1.00000
1.00000 0.99953
0.99297 0.99360
1.00000 0.99782
0.99981 0.99996
0.99741 0.99777
1.00000 1.00000
1.00000 1.00000

0.99967

PROGRAM 13,1A

TABLE
R(FN)

0.98372
0.91395
0.89907

0.98827
0.97827
0.93987

0.99999
0.96268
0.95737

0.99670
0.99043
0.96850

0.98331
0.99944
0.97705

0.99951
0.99660
0.98321

0.99219
0.99973
0.98924

1.900000
0.99996
0.99402

0.99834
1.90000
0.99808

0.99995
1.00000
0.99973

ONE -
SECUND

0.96331
0.99745
0.90900

0.99850
1.00000
0.94157

0.98594
0.97207
0.95840

0.98665
0.99913
0.96911

1.00000
0.99226
0.97771

0.99984
1,00000
0.98404

0.99127
0.99840
0.98966

0.99824
0.99856
0.99464

1.00000
0.99831
0.99827

1.00000
0.99984
0.99984

BINOMIAL TRINORMAL

RANKED PERFORMANCE

LINE =" R(RM) THIRD
1.00000 0.92838 1.00000
0.97829 0.99339 0.99368
0.91429 0.92141 0.92402
0.9997% 0.97592 0.99826
0.96112 0.99982 0.94787
0.94351 0.94442 0.94%71
0.96838 0.96105 0.96319
0.99280 1.00000 1.00000
0.95987 0.96105 0.96216
0.97018 0.97085 0.99139
1,00000 1.00000 0.98009
0.96996 0.97085 0.971%3
1.00000 0.99848 0.99965
1,00000 0.99954  1,00000
0.97854 0.97898 0,97951
0.98546 1.00000 1,00000
0.99955 0.98569 0.98706
0.98502 0.98569 0.98614
0.99184 0.99078 0.99969
1.00000 1.00000 1.00000
0.99004 0,99078 0.99106
1.00000 0.99948 1,00000
0.99968 0.99734 0.99770
0.99489 0.99538 0.99584
1.00000 0.99988 0.99891
0.99958 1.00000 1.00000
0.99852 0.99870 0.99891
0.99996 1.00000 1.,00000
0.99997 0.99998 1,00000
0.99992 0.99998 1,00000

SIMULATION

RELIABILITIES

LINE

- ROISP)R(FNIR(RM)

0.99135
1.00000
0.92842

0.99921
0.99739
0.94843

0.97142
0.99910
0.96290

0.97934
0.99260
0.97209

1.00000
0.98017
0.98004

1.00000
0.98948
0.98688

1.00000
1.00000
0.99155

0.99634
1.00000
1.99634

0.,99913
1.00000
0.99910

1.00000
1.00000
1.00000

1.00000
0.93832
0.92996

0.99267

'0.98812

0.95036

0.99616
1.00000
0.96388

0.99893
0.99043
0.97318

0.98200
1.00000
0.98076

0.99655
0.99090
0.98749

0.99197
1.00000
0.99197

0.99903
1.00000
0.99679

1.00000
1.00000
0.99923

1.00000
1.00000
1.00000

1.00000
0.94323
0.93274

0.98112
0.97078
0.95245

0.99996
0.96523
0.96520

1.00000
0.99564
U.97427

U.99827
0.99717
0.98133

0,98855
1.00000
0.98809

0.99673
0.99589
0.99255

1.00000
1.00000
0.99713

1.00000
0.99938
0.99938

1.000080
1.00000
1.00000
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PROGRAM 15.1A BINOMIAL TRINORMAL SIMULATIUN

TABLE TWO -  RANKED OVERALL RELIABILITY

VARIANCE = 0,00096 AVERAGE = 0.97126 EQUIVALENT BINOMIAL VARIANCE = 0,00297 EFFICIENCY = 0.32129

FIRST

LINE

0.95942
0.90000

0.86348 *

0.93152
1.00000
0.93152

095209
l.00000
0.95209

0.96513
1.00000
0.96513

0.97427
1.00000
0.97427

0.98136
1.00000
0.98136

0.98827
l1.00000
0.98827

0.99271
1.00000
0.99271

0.99731
1,00000
0.99731

0.99955
1,00000

© 0.99955

- RCISP)R(FNIR(RM)

0.98281
0,90000
0.88453

0.93393
1,00000
0.93393

0.95441
1.00000

0.95441

0.96613
1.00000
0.96613

0.97527
1.00000
0.97527

06.98207
1.00000
0.98207

0.98856
1.00000
0.98856

0.99330
1.00000
0.99330

0.99774
1.00000
0.99774

0.99967
1,00000
0.99967

0.89228
1.00000
0.89228

0.93646
i,00000
0.93646

0.95595
1.00000
0.95595

0.96751
1.00000
0.96751

0.97588
1.p0000
0.97588

0.98267
1.00000
0.98267

0.98908
1,00000
0.98908

0.99383
1.00000
0.99383

0.99803
1.00000
0.99803

0.99973
1.00000
0.99973

SECOND LINE
0.89791  0.90787
©1,00000 1.00000
0.89791  0.90787
0.93936  0.94142
1,00000 1,00000
0.93936  0.94142
0.95725  0.95826
1,00000 1.,00000
0.95725 0.95826
0.96850  0.96911
1,00000 1.00000
0.96850  0.96911
0.97706  0.97776
1.00000 1.00000
0.97706 0.97776
0.98360  0.98463
1.00000 1.00000
0.98360  0.98463
0.98930  0.98990
1,00000 1.00000
0.989350  0.98990
0.99442  0.99477
1.00000 1.00000
0.99442  0.99477
0.99825  0.99845
1,00000 1.00000
0.99825  0.99845
0.99980  0.99992
1,00000 1.00000
0.99980  0.99992

RUFyY)

0.91246
1.00000
0.91246

0.94283
1.00000
0.94283

0.95938
1.00000
0.95938

0.96996
1.00000
0.96996

0.97858
1.,00000
0.97858

0.,98509
1.00000
0.98509

0.99024
1.00000
0.99024

0.99527
1.00000
0.99527

0.99867
1.00000
0.99867

0.99998
1.00000
0.99998

THIRD

0.91818
1.00000
0.91818

0.94417
l.00000
0.94417

' 0.96097

1.00000
0.96097

0.97085
1.00000
0.97085

0.97909
1.00000
0.97909

0.98590

1.00000
0.98590

0.99086
1,00000
0.99086

0,99577
1.,00000
0.99577

0.99890
1.00000
0.99890

1.00000
1,00000

1,00000

LINE -~

0.92269
1.00000
0.92269

0.94547
1.,00000
0.94547

0.96203
1.00000
0.96203

0.97153
1.00000
0.97153

0.97970
1.00000
0.97970

0.98660
1.00000
0.98660

0.99136
1.00000
0.99136

0.99617
L.06000
0.99617

0.99907
1.00000
0.99907

1.00000
1.00000
1.00000

RCISP)R(FNIR(RM)IR(FU)

0.92662
1.00000
0.92662

0.94824
1.00000
0.94824

0.96279
1.00000
0.96279

0.97209
1.00000
0.97209

0,98007

l.00000
0.98007

0.98725
1.00000
0.98725

0.99172
1.00000
0.99172

0.99672
1.00000
0.99672

0.99919
1.00000
0.99919

1.00000
1.00000
1.00000

0.92961
1.00000
0.92961

0.95028
1,00000
0.95028

0.96364

1.00000

0.96364

0.97318
1,00000
0.97318

0.98086
1.00000
0.98086

0.98778
1.00000
0.98778

0.99223
1.,00000
0.99223

0.99701
1,00000
0.99701

0.99936
1,00000
0.99936

1.00000
1.00000
1,00000



PROGRAM 15.1A BINOMIAL TRINORMAL SIMULATION

STANDARD NORMAL PERFORMANCE VARIABLES

PERFORMANCE - VARIABLE TRUE RELIABILITY L

SPECIFIC IMPULSE (1SP) 0.990000
THRUST (FN) ~ 0.990000
MIXTURE RATIO (RM) 0.990000

FUNCTIONAL RELIABILITY R(FU) 0.999000
PRODUCT OF PERFORMANCE RELIABILITIES 0.9?0299

NUMBER OF SIMULATION TRIALS 1000

MEAN

OWER LIMIT

-2,326300
-2.575800

=2.575800

ZERO VARIANCE

UPPER LIMIT

100.000000
2.575800
2.575800

(BINOMIAL)

OVERALL RELIABILITY

THE RESULTS OF EVERY TENTH TRIAL ARE PRINTED IN TABLE ONE AND TAWBLE TWO.
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ONE

SAMPLE SIZE

10

10

10

10

0.969329



FIRST LINE
0.99999  0.88092
0.86974  1.00000
0.86758 0.88092
1,00000 1.00000
0,93493  1.00000
0.93371  0.93634
1,00000 ©0.99956
0.95388 0.97756
0.95386 0.95546
1,00000 0.97380
0.97389  0.99413
0.96568 0.96654
1.00000 0.99962
0.99920 1.00000
0.97505 0.97552
0.98205 0.98308
0.99989 1.00000
0.98179  0.98308
0.99579  0.99655
1,00000 1.00000
0.98832 0.98882
0.99681 1.00000
1.00000 0.99377
0.99344 0.99377
0.99699  1.00000
1,00000 0.99754
0.99699 0.99754
0.99988 0.99967
1.,00000 1.00000
0.99949  0.99966

PROGRAM 13,1A BINOMIAL TRINORMAL SIMULATION

TABLE
RCFN)

0.96914
0.96125
0.89518

0.94601
0.99590
0.93888

0.99795
0.95793
0.95597

1.00000
0.99899
0.96716

0.99530
0.99850
0.97618

0.99896
l1.00000
0.98365

0.99612
0.,99883
0.98931

0.99438
0.99974
0.99413

0.99824
1.00000
0.99792

l.p00000
0,99977
0.99977

UNE -

SECOND

1.00000

0.99811
0.90606

1.00000
0.96380
0.93987

0,99999
0.99365
0.95734

1.00000
0.97342
0.96843

0.99552
0.99552
0,97655

0.99494
0.99071
0.98453

0.99752
N.99514
0.99004

0.99463
i1.00000
0.99463

.0.99828

0.99996
0.99818

1.00000
0.99989
0.99989

RANKED
LINE -

1.00000
0.99999
0.91042

0.99931
0.98801
0.94186

1.00000
0.97779
0.95887

0.96969
0.99992
0.96960

0.99314
0,99995
0.97695

1.00000
0.98485
0.98485

0.99382
0.99999
0.99065

0.99998
0.99501
0.99499

1.00000
0.99847
0.99841

0.99999
0.99995
0.99995

PERFORMANCE

R(RM)

0.99835
1.00000
0.91587

0.99602
0.96679
0.94427

0.98785
1.00000
0.96012

1.00000
0.97466
0.97084

0.99784
0.97996
0.97785

0.99998
0.98630
0.98538

0.99941
0.99189
0.99131

0.99994
0.99552
0.99546

0.99977
0.99939
0.99865

1.00000
1.00000
1.00000

RELIABILIIIES

THIRD

0.95536
0.99278
0.92226

0.96210

0.98399
0.94669

0.96159
0.99954
0.96115

0.99999
1.00000
0.97188

0.99911
1,00000
0.97853

0.98584
1.00000
0.98584

0.99693
0.99517
0.99176

1.00000
1,00000
0.99576

0.99990
0.99950
0.99876

1,00000
1.00000
l1.00000

LINE

- RCISPIRCFNIR(RM)

0.97496
0.99924
0.92552

0.99833
0.99053
0.94831

0.98622
0.98152
0.96273

1.00000
1.00000
0.97298

0.98371
0.99671
0.97945

1.00000
0.98832
0.98672

1.00000
l1.00000
0.99216

0.99610
1.00000
0.99610

0.99995
0.99910
1.99904

1.00000
1.,00000
1.00000

0.96777
0.9584¢0
0.92730

0.99600
0.99796
0.95045

0.99974
0.99294
0.96355

1.00000
0.98798
0.97373

0.98018
1.00000
0.98018

1.00000
1.00000
0.98723

1.00000
1.00000
0.99259

0.99999
0.99693
0.99639

0.99999
0.99924
0.99923

1.00000
1.00000
1.00000

1.00000
1.00000
0.93040

1.00000
0.96674
0.95250

0.97170
1.00000
0.96443

0.99703
0.97737
0.97446

0.98610
0.99648
0.98099

0.98851
0.99979
0.98798

0.99449
1.00000
0.99298

0.99704
0,99973
0.99677

1,00000
0.99931
0.99931

1.00000
1.00000
1.00000
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PROGRAM 13.1A BINOMIAL TRINORMAL SIMULATION

TABLE TWO - RANKED OVERALL RELIABILITY

VARIANCE = 0.00106 AVERAGE = 0.97064 EQUIVALENT BINOMIAL VARIANCE = 0.00297 EFFICIENCY = 0.,35669

FIRST LINE - RCOISPIR(FNIR(RM) SECOND LINE - R(FU) THIRD LINE =~ RCOISPIR(FNIR(RMIR(FU)
0.85843 0.87118 0.88193 0.89607 0.90441 0.90964 0.91540 0.92127 0.92496 0.92680
1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000
0.85843 0.87118 0.88193 0.89607 0.90441 0.90964 0.,91540 0.92127 0.92496 0.92680
0.92919 0.93320 0.93631 0.93863 0.93987 0.94186 0.94427 0.94678 0.94845 0.95088
1.00000 1.00000 i1.00000 1.,00000 1,v00000 1.00000 l.00000 1.00000 1.00000 1.00000
0.92919 0.93320 0.93631 0.93863 0.93987 0.94186 0.94427 0.94678 0.94845 0.95088
0.95276 0.95450 0.95554 - 0.95654 0.95771 0.99907 0.96027 0.96122 0.96294 0.96373
1,00000 1.00000 1.00000 1.00000 1,00000 1.00000 1.00000 1.00000 1.00000 1.00000
0.95276° 0.95450 0.95554 0.95654 0.95771 0.95907 0.96027 0.96122 0.96294 0.96373
0.96489 0.96584 0.96691 0.96753 0.96868 ~ 0.97019 0.97122 . 0.97225 0.97324 6.974p2
1.00000 1.00000 1.p00000 1.00000 1.00000 1.00000 1.0000¢0 1.00000 1.00000 1.,00000
0.96489 0.96584 0.96691 0.96753 0.96868 0.97019 0.97122 0.97225 0.97324 0.97492
0.,97454 0.97526 0.97577 0.97638 0.97669 0.97719 0.97809 0.97889 0.97988 0.98047
1.00000 1.00000 1.,00000 1.00000 1.00000 1.00000 1.00000 1.00000 1,00000 1,00000
0.97454 0.97526 0.97577 0.97638 0.97663 0.97719 0.97809 0.97889 0.97988 0.98047
0.98124 0.98236 0.98326 0,98393 0.9847¢ 0.98504 0.98564 0.98659 0.98695 0.98749
1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.,00000 1.00000 1,00000 1.00000
0.98124 0.98236 0.98326 0.98393 0.98470 0.98504 0.98564 0.98659 0.98695 0.98749
U.98821 0.98858 0.98899 0.98971 0.99030 0.99103 0.99152 0.99191 0.99244 0.99273
1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1,00000 1.00000 1.00000 1,00000
0.98821 0.98858 0.98899 0.98971 0.99030 0.99103 0.99152 0.99191 0,99244 0.99273
0.99315 0.99369 0.99398 0.99423 0.99489 0.99526 0.99566 0.99599 0.99626 0.99673
1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.,00000 i1.00000 1.00000
0.99315 0.99369 0.99398 0.99423 0.99489 0.99526 0.99566 0.99599 0.99626  0.99673
0.99696 0.99744 0.,99785 0.99813 0.99834 0.99855 0.99869 0.99900 0.99922 0.99929
1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1,00000 1.00000 1.00000 = 1.00000
0.99696 0.99744 0.99785 0.99813 0.99834 0.99855 0.,99869 0.99900 0.99922 0.99929
0.99947 0.99965 0.99977 0.99989 0.99995 1.00000 1,00000 1.00000 1.00000 1.00000
1.00000 1.00000 1.¢00000 1.00000 1,00000 1.00000 1.00000 1.00000 1.00000 1.00000
0.99947 0.99965 0.99977 0.99989 0.99995 1.00000 l1.00000 1.00000 1.00000 1.00000



PROGRAM 13.1A BINOMIAL TRINORMAL SIMULATION

STANDARD NORMALL PFRFORMANCE VARIABLES MEAN ZERO VARIANCE  ONE
PERFORMANCE VARIABLE TRUE RELTABILITY LOWER LIMIT UPPER LIMIT SAMPLE  SI1ZE
SPECIFIC 1MPULSE (1IspP) 0.999000 =-3.090200 100,000000 10
THRUST (FN) 0.999000 ~-3.290500 - 3.290500 i0
MIXTURE RATIO (RM) 0.999000 -3.,290500 3.290500 in
CFUNCTIONAL  RELIABILITY R(FU) 0.900000 (BINOMIAL) i0
PRODUCT 0OF PERFORMANCE RELIABILITIES 2.997003 OVERALL RELIABILITY N.897303

NUMBER OF SIMULATION TRIALS 1000

THE RESULTS OF EVERY TENTH TRIAL ARE PRINTED IN TABLE ONE AND TABLE THO,



FIRST LINE
1.00000 0.99999
0.96918 0.99792
0.96268 0.97316
0.99084 0.96295
1,00000 1.00000
1.00000 0.99615
0.99573 1.00000
0.99573 0.99615
1.p0000 1.00000
1.00000 0.99855
0.99837 0.99855
0.99951 0.99959
1.00000 1.00000
0.99951 0.99959
1,00000 0.99992
1.00000 1.00000
0.99990 0.99991
1.00000 1.00000
0.99999 1.00000
0.99999 1.00000
1,00000 1.00000
1.00000 1.00000
1.,00000 1.00000
1.00000 1.00000
1,00000 1.,00000
1.00000 1.00000
1,00000 1.00000
i1,00000 1.00000
1.00000 1.00000

PROGRAM 13.1A BINOMIAL TRINORMAL SIMULATION

TABLE
R(FN)

0.98071
0.99781
0.97856

1.00000
1.00000
0.99201

0.99665
1.00000
0.99661

i1.00000
1.00000
0.9987¢

1.00000
1.00000
0.99964

1.00000
0.99992
0.99992

1.00000
1.00000
1.00000

1.g00000

1.00000
1.00000

1.00000
i.00000
1.00000

1.00000
1.00000
1.00000

ONE -
SECOND

1.00000
0.98069
0.98069

1.00000
1.00000
0.99227

1.00000
0.99699
0.99699

1.00000
0.99886
0.99886

1.00000
1.00000
0.99969

1.00000
1.00000
0.9999%94

1.00000
1.00000
1.00000

1.00000
1.00000
1.00000

1,00000
1.00000
1.00000

1.00000
1.00000
1.00000

RANKED PERFORMANCE

LINE -

0,99836
0.98449p
0.98279

1.00000
0.99286
0.99286

1,00000
1.00000
0,99721

1,00000
0.99984
0.99897

1,00000
0,99971
0.99971

1.00000
0.99995
0,99995

1.00000
1,00000
1.,00000

1.00000
1.00000
1,00000

1,00000
1.00000
1.00000

1,00000
1.00000
1.00000

R(RM)

1.00000
1.00000
ug98476

1.00000
0.99338
0.99338

1.00000
0.99830
0.99734

0.99904
1.00000
0.99904

0.99998
0.99977
0.99975

1.00000
0.999%6
0.99996

1.00000
1.00000

1.00000
1.00000
"1.00000

1.00000
1.00000
1.00000

1.00000
1.00000
1.00000

RELIABILITIES
THIRD LINE
0.98603 0.98759
0.99998 1.00000
0.98601 0.98759
0.99396 0.99476
1,00000 0.99980
0.99396  0.99456
0.99999  0.99794
1,00000 0.99988
0.99763 0.99782
1,00000 0.99922
0.99911 1.00000
0,99911  0.99922
1,00000 0.99980
0,99978 1.00000
0.99978  0.99980
1,00000 1.00000
1.00000 0.99998
0.99997  0.99998
1,00000 1.00000
1.00000 1.00000
1,00000 1.00000
1,00000 1.00000
1,00000 1.00000
1.00000 1.00000
1,00000 1.00000
1.00000 1.00000
1.00000 1.00000
1.00000 1.00000
1.00000 1.00000
1,00000 1.00000

= ROISPIR(FNIR(RM)

0.98947
0,99926
0.98874

0.,99502
0.99992

0.,99495

0.99803
1.00000
0.99803

1,00000
0,99932
0.,99932

0.99995
0,99989
0.99984

1.00000
1,00000
0.99998

1,00000
1,00000
1.00000

1.00000
1,00000
1,00000

1,00000
1,00000
1.00000

1,00000
i,00000
i1,00000

0.99774
1.00000
1.98963

0.99531
1.00000
0.99531

1.00000
0.99814
0.99814

0.999490
1.00000
0.99940

0.99987
1.00000
0.99987

1.00000
0.99999
0.99999

1.00000
1.00000
1.00000

1.00000
1.00000
1.00000

1.00000

1.00000

1,00000

1.,00000
1.00000
1.00000



PROGRAM 13.1A BINOMIAL TRINORMAL SIMULATION

TABLE TWO - RANKED OVERALL RELIABILITY

~_ VARIANCE = 0.00906 AVERAGE = 0,89742 EQUIVALENT BINOMIAL VARIANCE = 0,00922

EFFICIENCY = 0,98301 ‘

- FIRST LINE =~ R(ISPIR(FNIR(RM) SECOND LINE R(FU) THIRD LINE = RCOISPIR(FNIR(RMIR(FU)
0.99979 0.98557 0.99301 0.99893 0.99993 1.00000 0.96925 0.98951 0.,99353 0.99758
0.60000 0.70000 0.70000 0.70000 0.70000 0.70000 0.80000 0.80000 0.80000 0.80000
0.59988 0.68990 0.69511 0.69925 0.69995 0.70000 0.77540 0.79161 0.79482° 0.79806
0.99818 0.99900 0.99932 0.99965 0.99977 0.99992 0499997 1.00000 1.00000 1.00000
0.80000 0.80000 0.80000 0.,80000 0,80000 0.80000 0.80000 0.80000 0,80000 0.80000
0.79854 0.79920 0.79946 0.79972 0,79982 0.79994 0.79998 0.80000 0.80000 0.80000
1.00000 1.00000 1.00000 1.00000 1,00000 0.96202 0.97998 0.98444  0,98732 0.98966
0.80000 0.80000 0.80000 0.80000 0,80000 0.90000 0.90000 0.90000 0.90000 0.90000
0.80000 0.80000 c.80000 0.80000 0.,80000 0.86582 0.88198 0.88600 0,88859 0.89070
0.99199 0.99329 0.99475 0.99573 0.99650 0.99721 0.99765 0.99835 0.99878 0.99904
0.90000 0.90000 0.90000 0.90000 0.90000 0.90000 c.90000 0.90000 6.90000 0.90000
0.89279 0.89396 0.89527 0.89615 0.89685 0.89749 0.89788 0.89852 0.,89890 0.89913
0.99921 0.99950 0.99962 0.99970 0,99983 0.99990 0.99994- 0.99997 0,99998 1,00000
0.90000 0.90000 0.90000 0.90000 0.90000 0.90000 6.90000 0.90000 0.90000 0.90000
0.89929 0.89955 0.89966 0.89973 0,89984 0.89991 0.89994 0.89997 0.89998 0.90000
1.00000 i1.00000 1.g00000 1.00000 1,00000 1.00000 1.00000 1,00000 1,00000 1.00000
0.90000 0.90000 0.90000 0.90000 0,90000 0.90000 0.90000 0.90000 0,90000 0.90000
0.90000 0.90000 0.90000 0.90000 6.90000 0.90000 0.90000 0.90000 0,90000 0.90000
1.00000 1.00000 1.00000 1.00000 1,00000 0.96802 0.98069 0.98601 0,98862 0.99199
0.90000 0.90000 0.90000 0.90000 0.90000 1.00000 1.00000 1.00000 1.00000 1.00000
0.90000 0.90000 0.90000 0.90000 0.,90000 0.96802 0.98069 0.98601 0.98862 0.,99199
0.99334 0.99457 0.99568 0.99694 0.99747 0.99798 0.99863 0.99897 0.9993% 0.99964
1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 i.,00000 1,00000 1.00000
0.99334 0.99457 0.99568 0.99694 0.99747 0.99798 0.99863 0.99897 0.99935 0.99964
0.99975 0.99981 0.99989 0.99993 0,99996 0.99998 1.00000 1,00000 1.00000 1.00000
1.00000 i1.00000 1.00000 1.00000 1,00000 1.00000 1.00000 1.00000 i,00000 1.00000
0.99975 0.99981 0.99989 0.99993 0.99996 0.99998 1.00000 1.00000- 1.00000 1.00000
1.00000 i.00000 1.00000 i1.,00000 1,00000 1.00000 1.00000 1,00000 1.00000 1.,00000
1.00000 i1.00000 1.00000 1.00000 1,00000 1.00000 1.08000 1.00000 1.00000 1.00000
1.g0000 1.00000 i1.00000 1.00000 1.00000 1.00000 1.00000 i1.,00000 l1.00000 1.00000



PROGRAM 13,1A BINOMIAL TRINORMAL SIMULATION

STANDARD NORMAL PERFORMANCE - VARIABLES MEAN ZERO VARIANCE

'PERFORMANCE VARIABLE TRUE RELIABILITY LOWER LIMIT UPPER LIMIT
SPECIFIC [IMPULSE (ISP) 0.999000 =3,090200 100,000000
THRUST (FN) 0.999000 -3,290500 3.290500
MIXTURE RATIO (RM) 0.999000 ~3,290500 3.290500
FUNCTIONAL RELIABILITY R(FW) 0,900000 (BINOMIAL)
'PRODUCT OF PERFORMANCE RELIABILITIES 0.997003 OVERALL RELIABILITY

NUMBER OF SIMULATION TRIALS 1000

THE RESULTS OF EVERY TENTH TRIAL ARE PRINTED IN TABLE ONE AND TABLE TWO,

ONE

SAMPLE SIZE

10
10
10

10

0.897303

-.343



FIRST LINE
0.96636 8.97721
1.00000 0.99820
0.96636 0.97443
1.00000 0.99435
0.99807 0.99937
0.99231 0.99275
0.99919 1.00000
0.99791 0.99727
0.99710 0.99727
1,00000 0.99936
0.99881 1.00000
0.99881 0.99890
0.99961 0.99968
1,00000 0.99995
0.99961 0.99963
0.99992 1.00000
1.00000 0.99993
0.99992 0.99993
i,p00000 1.00000
1.00000 1.00000
0.99999 1.00000
1.00000 1,00000
1,00000 1.00000
1,00000 1.00000
1.00000 1.00000
1.00000 1,00000
1,00000 1.00000
1.00008 1.00000
1.00000 1.00000
1.00000 1.00000

PROGRAM 13.1A

TABLE
R(FN)
0.98496

0.99477

0.97981

0.99355
1.00000
0.99355

0.99752
1.00000
0.99752

1.00000
1.00000
0.99902

0.99968
1.00000
0.99968

1.00000
0.99994
0.99994

1.00000
1.00000
1.00000

i1.00000
1.00000
1.00000

1.00000
1.00000
1.00000

1.00000
1.p00000
1.00000

ONE -
SECOND

1.00000
0,99997
0.98339

0.99646
1.00000
0.99413

1.00000
0.99767
0.99767

8.99909
1.00000
0.99909

0.99971
1.00000
0.99971

1.00000
0.99995
0.99995

1.00000
1.00000
1,00000

1.00000
1.00000
1.00000

1.00000
1,00000
1.00000

1.00000
1.00000
1.00000

BINOMIAL

TRINORMAL SIMULATION

RANKED PERFORMANCE RELIABILITIES

LINE -

i,00000
1,00000
0.98488

1,00000
1.00000
0.99448

i,00000
0,99780
0.9978¢0

1,00000
i.00000
0.99916

0.99978
1,00000
0.99978

0.99996
1.00000
0.99996

1,00000

1,00000

1.00000

1,00000
1,00000
1,00000

i1,00000
1.00000
1.00000

i1.00000
1.00000
i1.00000

R(RM)

1.00000
1.00000
0.98637

0.99953
1.00000
0.99493

1.00000
0.99819
0.99819

1.00000
0.99924
0.99924

1.00000
1.00000
0.99980

1.00000
i.00000
0.99997

1.00000
1.00000
1.00000

1.00000
1.00000
1.00000

1.00000
1.00000
1.00000

1.00000
1.00000
1.00000

THIRD LINE

0.99990
0.99885
0.98821

i.00000
0.99531
0.99531

0.99838
1.00000
0.,99838

0.99951
099983

0.99933

0.99982
1.00000
0.99982

i1.00000
0.99998
0.99998

1.00000
i.00000
1.00000

1.00000
1.00000
1.00000

1.00000
1.00000
i.00000

1.00000

i.00000
1.00000

= RCISPIR(FNIR(RM)

1.00000
1.00000
0.99003

1.00000
1.00000
0.99578

1.00000
0.99845
0.99844

1.00000
0,99941

0.99941

i.00000
1.,00000
0.99985

1.00000
1,00000
0.99998

1.,00000
1.00000
i.00000

1.00000
1.00000
i1.00000

i.00000

i.00000
i1.00000

1.00000
1.00000
1.00000

1.00000

1.00000
0.99082

i1.00000
0.99636
0,99633

1.00000
0,99860
0.99860

0,99948
i,00000
0.99948

0,99988
1,00000
0.99988

1.00000
0,99999

0,99999°

1.00000
i1.00000
1,00000

1.00000
1,00000
1.00000

1,00000

1.,00000

1.00000

i1,00000
1.00000
1,00000

0.99172

1.00000
0.99172

0.99976
1.00000
0.99684

0.99871
1.00000
0.99871

0.99954
1.00000
0.99954

1.00000
1.00000
01.9999p

1.00000
0.99999

0.99999
1.00000

1.00000
1.00p000

1.00000
1.00000
1.00000

1,00000
1.00000
1.00000

1.00000
1.00000
1.00000

344



FIRST

0.99995

0.60000
0.59997

0.99868

‘0,80000

0.79895

1.00000
0.80000
0.80000

0.99531
0.90000
0.89578

0.99969
0.90000
0.89972

1.00000
0.90000
0.90000

1.00000
0.90000
0.90000

0.99526
1.00000
0.99526

0.99968
1.00000
0.99968

i1.00000
1,00000
i1,00000

LINE

VARIANCE = 0.00846
< ROISPIR(FNIR(RM)

0.99491
0.70000
0.69644

0.99940

0.80000
0.79952

1.00000
0.80000
0.80000

0,99658
0.90000
0.89692

0.99979
0.90000
0.89981

i1.00000
0.90000
0.90000

1.00000
0.90000
0.90000

0.99689
1.00000
0.99689

0.99978
1.00000
0.99978

1.00000
1.00000
1.00000

PROGRAM 13,1A BINOMIAL

TABLE TwWO

0.99929
0.70000
0.69950

0.99961
0.80000
0.79969

1.00000
0.80000
0.80000

0.997490
0.90000
0.89766

0.99984
0,90000
0.89986

1.00000
0.90000
0.90000

1.00000
0.90000
0.90000

0.99736
1.00000
0.99736

0.99989
1.00000
0.99989

1.00000
1.00000
1.00000

AVERAGE = 0.90130

SECOND LINE
0.99996 1,00000
0.70000 0,70000
0.69997 0.70000
0.99986 0,99996
0.80000 0.80000
0.79989 0,79997
0.97565 0.98373
0.90000 0.90000
0.87809 0,8853¢
0.99781  0,99841
0.90000 0,90000
0.89803 0.89857
0.99990 0,99993
0.90000 0,90000
0.89991 0,89994
1.00000 1.00000
0.90000 0,90000
0.90000 0,90000
1.00000 0.94363
0.90000 1,00000
0.90600 0,94363
0.99784 0,99855
1.006000 1.00000
0.99784 0.99855
0.99993  0.99996
1.00000 1,00000
0.99993  0,99996
1.00000 1.00000
1.00000 1.00000
1,00000 1,00000

= RANKED OVERALL
EQUIVALENT BINOMIAL

TRINORMAL

RCFU)

1.00000
0.70000
0.70000

0.80000
0.79999

0.98648
0.90000
0.88783

0.99871

0.90000
0.89884

0.99995
0.90000
0.89996

1.00000
0.90000
0.90000

0.97451
1.00000
0.97451

0.99882

0.99882

0.99997
1.00p00
0.99997

1.00000
1.008000
1.00000

SIMULATION

RELIABILITY

VARIANCE = 0.00922

THIRD

0.97868
0.80000
0.78295

1.00000
0.80000
0.80000

0.99082
0.90000
0.89174

0.99888
0.90000
0.,89899

0.99998
0.90000
0.89999

0.90000
0,90000

0.98509
1.00000
6.98509

0.99905
1.00000
0.99905

0.99999
1.00000
0.99999

1.00000
1,00000
1.00000

LINE =

0.99260
0.80000
0.79408

1.00000
0.80000
0.80000

0.99223
0.90000
0.89301

0.99909
0.90000
0.89918

0.99999
0.90000
0.89999

1.00000
0.90000
0.90000

0.98888

i.00000

0.98888

0.99927
1,00000
0.99927

i.00000
1,00000
i1.00000

1.00000
1,00000
1.00000

345

EFFICIENCY = 0.91784

R(ISPIR(FNIR(RM)R(FU)

0.80000
0,79688

1,00000
0.80000
0.80000

0,99319
0.90000

0.89387

0,99926
0.98000

0.89933

1.00000
0.90000

0.90000

i,00000
0,90000
0,90000

0,99201
i1,00000
0,99201

0,99942

1:00000
0.,99942

i.00000
i.00000
i1.00000

i1.00000
1.00000
1.00000

0.99741
6.80000
0.79793

1.00000
0.80000
0.80000

0.99420
0.90000
0.89478

0.99951
0.90000
0.8995¢

1,00000
0.90000
0.90000

1.00000
0.90000
0.90000

0.99355
1,00000

0.99355

0.99961
1.00000
0.99961

1.00000
1.00000
1.00000

1.00000
1.00000
1.00000



PROGRAM 13,1A SINOMIAL TRINORMAL SIMULATION 346

STANDARD NORMAL PERFORMANCE VARIABLES MEAN ZERO VARTANCE ONE
-PERFORMANCE VARIABLE TRUE RELIABILITY LOWER LIMIT UPPER LIMIT SAMPLE SIZE
'SPECIFIC IMPULSE (.ISP) 0.999000 -3,090200 100.000000 10
‘THRUST (FN) 0.,999000 -3.290500 ’ 3.290500 10
MIXTURE 'RATIO (RM) 0.999000 ~3.290500 3.290500 10
'FUNCTIONAL RELIABILITY R(FU) 0.990000 (BINOHIAL) 10
‘PRODUCT OF PERFORMANCE RELIABILITIES 0.997003 OVERALL RELIABILITY 0.987033

‘NUMBER OF SIMULATION TRIALS 1000

‘'THE 'RESULTS OF EVERY TENTH TRIAL ARE PRINTED IN TABLE ONE AND TABLE TWO,



FIRST LINE
1,00000 0.97838
1,00000 1.00000
0.97025 0.97838
1.000060 1.00000
1.00000 0.99237
0.99186 0.99237
0.99659 0.99687
0.99992 1.00000
0.99651 0.99687
6.99859 0.99871
1.00000 1.00000
0.99859 0.99871
1.00000 0.99974
0.99949  0.99980
0.99949  0.99954
0.99987 0.99990
1.00000 1.00000
0.99987  0.99990
1.00000 1.00000
1.00000 1.00000
0.99999 1.00000
1.00000 1.00000
1.00000 1.00000
1.00000 1.00000
1.00000 1.00000
1.00000 1.00000
1.00000 1.00000
1,00000 1.00000
1,00000 1.00000
1.00000 1.00000

PROGRAM 13.1A BINOMIAL TRINORMAL SIMULATION

TABLE
R(FN)

1.00000
1.00000
0.98090

1.0000¢0
1.00000
0.99287

0.99699
1,00000
0.99699

1.00000
1.00000
0.99887

1.g0000
0.99963
0.99960

0.99991
1.900000
0.99991

1.00000
1.00000
1.00000

1.00000
1.00000
1.00000

1.00000
1.00000
1.00000

1.00000
1.00000
1.00000

ONE -
SECOND

1.00000
0.98317
0.98317

0.99987
0.99797
0.99371

1.00000
0.99732
0.99732

1.00000
0.99895
0.99895%

0.99980
1.00000
0.99964

1,00000
1,00000
0.99993

1.00000
1,00000
1,00000

1.00000
1.00000
1.00000

1.00000
1.00000
1.00000

1,00000
1.00000
1,00000

RANKED PERFORMANCE

LINE =

6,99857
1.00000
0.98534

i1,00000
1.00000
0.99430

1.00000
0.99760
0.99760

1,00000
1.00000
0.99906

0.99967
1.00000
0.99967

1.00000
1.00000
0.99994

1,00000
1.00000
1.00000

1,00000

1.00000
1,00000

i1.00000
1,00000
1,00000

1,00000

1,00000.

1.00000

R(RM)

1.00000
0.99991
' 0.98677

1.00000
0.99807

0.99783
1.00000
0.99783

0.99914
1.00000
0.99914

1.00000
0.99998
0.99973

1.00000
1.00000
0.99996

1.00000
1.00000
1.00000

1.00000
1.00000

1.00000 -

1.00000
1.00000
1.00000

1.00000
1.00000
1.00000

RELIABILITIES
THIRD LINE
1.00000 0.99234
0.98778  0.99661
'0098778 0098898
0,99633 1.00000
0.99886  0.99945
0.99520 0.99558
0.99793 0.99978
1.00000 0.99828
0.99793  0.99806
0.99923  1.00000
1.00000 1.00000
0.99923  0.99932
1.00000 0.99978
1.00000 1.00000
0.99976 0.99978
0.99997  0.99998
1,00000 1.00000
0.99997  0.99998
1.00000 1.00000
1.00000 1.,00000
1,00000 1.00000
1,00000 1.00000
1,00000 1.00000
1,00000 1.00000
1.00000 1.00000
1.00000 1.00000
1.00000 1.00000
1.00000 1.00000
1.00000 1.00000
1.00000 1.00800

= RCISPIR(FNIRCRM)

1,00000
1.00000

0.99027

1,00000
0,99601
0,99601

0.,99827
1,00000
0,99826

0.99940
1,00000
0?99940

i.00000
0.99980
0,99980

0.99999
1,00000
0.99999

1,00000

1,00000

1;00000

1.,00000
i,00000

1,00000

1,00000
1,00000

1,00000

1,00000
1.,00000
1.00000

1.00000
1.00000
0.99078

0.99797
0.99934
0.99620

0.99848
1.00000
0.99845

0.99967
0.99997
0.99946

0.99985
1.00000
0.99985

1.00000
0.99999
0.99999

1.00000
1.00000
1.00800

1.00000
1.00000
1.00000

1.00000
1.00000

1.00000

1.00000
1.00000
1.00000

34T



S PROGRAM 13,1A BINOMIAL TRINORMAL SIMULATION - 48

T TABLE TWO - RANKED 'OVERALL RELIABILITY

T VARIANCE = 0.00108 AVERAGE = 0.98733 EQUIVALENT BINOMIAL VARIANCE = 0,00128 EFFICIENCY = 0.84299

TS FIRST  LINE = RCISPIR(FNIR(RM) SECOND LINE = R(FU) THIRD LINE = RCISPIR(FNIR(RMIR(FU) - —
s 1 0.98036  0.99320 0.99771  0.99949  0,99999 1.00000 1.00000  1.00000- 1,00000 0.96775 -
- 0,90000 0.90000 0.90000 ©0,90000 0,90000 0.90000 0.90000 0,90000 0,90000 1,00000
0.88232 0.89388  0.89794 0.89954  0,89999  0.90000 0.90000 0,90000 0,90000 0.96775
0.97838 0.98111  0.98356 0.98583 0,98753  0.98866  0.99003 0.99078  0.99186  0.99237
1,00000 1.00000 1,00000 1.00000 1,00000 1.00000 1,00000 1,00000 1,00000 1.00000
i 0.97838 0.98111  0.98356 0.98583 0,98753 0.98866  0.,99003 0.99078 0,99186  0.99237
0.99287 0.99383  0.995443  0.99489  0,99537 0.99586  0.99612  0.99633  0.99678  0.99696
) 1,00000 1.00000 1.00000 1,00000 1,00000 1.00000 1,00000 1,00000 1,00000 1.00000
0.99287  0.99383  0.99443  0.99489  0.99537 0.99586 0.99612 0.99633 0,99678  0.99696
0.99734 0.99762 0.99787  0.99797  0,99811  0.99827 0.99848  0.99867 0,99883  0.99894
- 1.00000 1.00000 1.00000 1,00000 1,00000 1.00p000 1.00000 1,00000 1,00000 1.00000
0.99734  0.99762 0.99787 0.99797 0.99811 0.99827 0.99848  0.99867 0.99683  0.99894
0.99904 0.99915 0.99924  0.99932 0,9994p 0.99946  0.99951  0.99957 0,99962  0.99965
1.00000 1.00000 1.00000 1.00000 1,00000 1,00000 1.00000 1.00000 1,00000 1,00000
0.99904 0.99915 0.99924 0.99932 0.99940 0.99946  0.99951  0.99957 0.99962  0.99965
0.99970 0.99974  0.99977 0.99980 0.99985 0.99987  0.,99990 0.99991  0,99993  0.99995
1.00000 1.00000 1.00000 1.00000 1,00000 1.00000 1.00000 1,00000 1,00000 1,00000
0.99970 0.99974  0.99977  0,99980 0.99985 0.99987  0,99990 0.99991  0.99993  0.99995
0.99996 0.99997  0.99998  0.99999 0,99999  1.00000  1,00000 1.00000 1,00000 1.00000
1.00000 1.00000 1,00000 1.00000 1,00000 1.00000 1,00000 1.00000 1,00000 1.00000
0.99996 0.99997  0.99998  0.99999 0,99999  1.00000 1.00000 1.00000 1,00000 1.00000
1.00000 1.00000 1.00000 1,00000 1,00000 1.00000 1.00000 1,00000 1,00000 1.00000
1.00000 1.00000 1.00000 1.00000 1,00000 1.00000 1.00000 1,00000 1.00000 1.00p00
1.00000 1.00000 1,00000 1.00000 1,00000 1.00000 1.00000 1.00000 1,00000 1.080000
1,00000 1.00000 1.00000 1.00000 1,00000 1,00000 1,00000 1,00000 1.00000 1.00000
1.00000 1.00000 1.00000 1.00000 1,00000 1.00000 1,00000 1.00000 1,00000 1.00000
1,00000 1.00000 1.00000 1.00p00 1,00000 1.00000 1.00000 1,00000 1.,00000 1.00000
1.00000 1.00000 1.00000 1.00000 1,00000 4.00000 1,00000 1,00000 1.00000 1,00000
1.00000 1.00000 1.p0000 1.00000 1,00000 1.00000 1.00000 1,00000 1,00000 1,00000
1.00000 1.00060 1.0p0000 1,00000 1.,00000 1.00000 1.00000 1.00000 1.,00000 1.00000



PROGRAM 13.1A BINOMIAL TRINORMAL SIMULATION 549

STANDARD NORMAL PERFORMANCE VARJABLES MEAN ZERO VARIANCE ONE
PERFORMANCE VARIABLE TRUE RELIABILITY  LOWER LIMIT UPPER LIMIT SAMPLE SIZE
SPECIFIC IMPULSE (1SP) 0.999000 %3.,090200 100.000000 10
THRUST (FN) 0.999000 ~3.290500 3.290500 10
MIXTURE RATIO (RM) 0.999000 ~3.290500 3.290500 10,
FUNCTIONAL RELIABILITY R(FU) 0.990000 (BINOMIAL) 10
PRODUCT OF PERFORMANCE RELIABILITIES 0.997003 OVERALL RELTABILITY 0.987033

NUMBER OF SIMULATION TRIALS 1000

THE RESULTS OF EVERY TENTH TRIAL ARE PRINTED IN TABLE ONE AND TABLE TWO,



FIRST LINE
1.00000 0.99931
0,99996 0.99882
0.97157 0.97768
1.00000 1.00000
0.99994 1,00000
0.99284 0.99368
1.00000 1.00000
1.p0000 0.99769
0.99746 0.99766
1,00000 0.99902
0.99891 1.00000
0.99891 0.99902
1.00000 0.99987
0.99966 0.99985
0.99966 0.99973
1.00000 0.99994
0.99992 1.00000
0.99992 0.99994
1,00000 1.00000
1,p0000 1.00000
1.00000 1.00000
1.p0000 1.00000
1,00000 1.00000
1.,00000 1.60000
1,.00000 1.00000
1.00000 1.00000
1.00000 1.00000
1,00000 1.00000
1.00000 1,00000
i,00000 1.00000

PROGRAM 13,1A

TABLE
R(FN)

0.99954
0.98279
0.98234

1.00000
1.00000
0.99420

1.p00000
0.99773
0.99773

1.00000
1.00000
0.99907

1.00000
0.99977
0.99977

1.00000
0.99995
0.99995

i.00000
1.00000
1.00000

1.g00000

~1.p00000

1.p0000

1.00000
1.p00000
1.00000

1.p00000
i1.00000
1.00000

ONE -
SECOND

1.00000
0.98489
0.98489

0.99473
1,00000
0.99473

0.99909
1.00000
0.99786

1.00000
0.99920
0.99920

0.99980
1.00000
0.99980

1.00000

- 0.99996

0.99996

1.00000
1.00000
1.00000

1.00600
1.00000
1.00000

1,00000
1.00000
1.00000

1.00000
1.00000
1.00000

BINOMIAL TRINORMAL SIMULATION

RANKED PERFORMANCE RELIABILITIES -

LINE =

1.00000
0,98702
0.98702

0.99523
1,00000
0.,99523

1.00000
0.99801
0,99801

i,00000
i1.00000
0.99931

1.00000
1,00000
0.99982

i.00000
1,00000
0,99997

1,00000
1.,00000
1,00000

1,00000
1,00000
1.00000

i,00000

1.00000
1.00000

1,00000
1.00000
1,00000

‘R(RM)

0.98865
1.00000
0.98865

1.00000
0.99568
0.99568

0.99813
1.00000
0.99813

0.99937
1.00000
0.99937

1.00000
0.99984
0.99984

1.00000
1.00000
0.99998

1.00000
1.00000
1.00000

1.00000
1.00000
1.00p000

1.00000
1.00000
1.00000

1.00000
1.00000
1.00000

THIRD LINE =

0.99031
0.99969
0.99001

0.99605
1.00000
0.99605

0.99823
1.00000
0.99823

i.00000
1.00000
0.99944

0.99995
0.99992
0.99987

0.99999
i.00000
0.,99999

i.00000
i1.00000
1.00000

i1.00000
i1.00000
1.00000

i.00000
i1.00000
1.00000

1.00000
i.,00000
i.00000

1.00000

1,00000
0.99074

0.99996
0.99951
0.99652

1.00000

1.00000

0.99841

i1.00000
1.00000

0.99950

1.00000
i.00000

0,99988

i1.00000
1.00000
0.99999

1,00000
1,00000
1.00000

1,00000
1,00000
1.00000

1.,00000
i1.00000
1.00000

1.00000

i.00000
i.00000

‘0,99150

i.,00000
0.99150

0.99678
1,00000
0.99677

0,99938
0.99952
0.99859

1,00000

0.99960

0.99960

i,00000

0.99990

0,99990

0.99999
i1.00000
0,99999

1.00000
1,00000
1.00000

1,00000
1,00000
l1.00000

1,00000

i1.00000
1.00000

i1.00000

i,00000

i1.00000

RCISPIR(FNIR(RM)

0.99432
0.99789
0.99223

0.99713
1.00000
0.99713

1.00000
0.99945
0.99875

1.00000
0.99962

0.99962

1.00000
0.99992
0.99992

1.00000
1,00000
1.00000

1.00000
1.00000
1.00000

1.00000
1.00000
1.00000

1.00000
1.00000
1.00000

1.00000
1.00000
1.00000

350
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PROGRAM 13,1A BINOMIAL TRINORMAL SIMULATION

TABLE TWO - RANKED OVERALL RELTABILITY L B

'WffVlRIANCE = 0,00103 AVERAGE = 0,98702 EQUIVALENT BINOMIAL VARIANCE = 0.00128 EFFICIENCY = 0,80432 B

T FIRST  LINE = RUISPIR(FNIR(RM) SECOND LINE = R(FU) THIRD LINE = RCISPIR(FNIRC(RMIR(FU) R
0,99245 0.99572  0.99812 0.99925 0,99988 1.00000 1,00000 1,00000 1,00000 1.00000 '
0.90000 0.90000 0.90000 0.90000 0,90000 0.90000 0.90000° 0.90000 0,90000 0,90000
0.89320 0.89615 0.89831  0.89933 0.89989 0.90000 0.90000 0.90000 0.90000 0.90000
0.96781 0.97744  0.98234 0.98489  0,98702  0.98886  0,99005 0.99092 0.99152 0.99266
1.00000 1.00000 1.00000 1.00000 1,00000 1.00000 1.00000 1.00000 1.,00000 1,00000
0.96781 0.97744  0.98234 0,.98489 0,98702 0.98886 0.99005 0.99092 0.99152 ~0.99266
0.99329 0.99416  0.99473  0,99535 0.99581 0.99650 0.99673 0.99711  0.,99751  0.99766
1.00000 1.00000 1.00000 1,00000 1,00000 1.00000 1.00000 1.00000 1,00000 1.00000
0,99329 0.99416  0.99473  0,99535 0,99581  0.99650 ~ 0.99673 0.99741  0.99751  0.99766
0.99775 0.99790  0.99803 0.99818 0,99831  0.99850 0.99873  0.99890  0.99903  0.99912
1.00000 1.00000 1.00000 1.00000 1,00000 1.00000 1.,00000 1,00000 1,00000 1.00000
0.99775 0.99790  0.99803 0.99818 0,99831  0.99850 0.99873  0.99690 0.99903 0.99912
0.99921  0.99933  0.99941  0.99948  0,99956 0.99962 0.99967 0.99975 0,99978  0.99980
1.00000 1.00000 1.00000 1.00000 1,00000 1.00000 1.00000 1,00000 1,00000 1.00000
0.99921  0.99933  0.99941 0.99948 0.99956 0.99962 0.99967 0.99975 0.99978 0.99980
0.99982  0.99985 0.99987  0.99989 0,99991  0.99992 0.99993  0.99995 0,99996 0.99997
1.00000 1.00000 1.00000 1,00000 1,00000 1,00000 1,00000 1.00000 - 1,00000 1.00000
0.99982 0.99985  0.99987 0.99989  0,99991  0.99992  0.99993 0.99995  0.99996 0.99997
0.99998 0.99999  0.99999  1,00000 1,00000 1.00000 1.00000 1.00000 1,00000 1.00000
1,00000 1.00000 1,00000 1.00000 1,00000 1.00000 1.00000 1.00000 1,00000 1.00000
0.99998  0.99999  0.99999  1.00000 1,00000 1.00000 1.00000 1.00000 1,00000 1.00000
1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1,00000 1.00000
1,00000 1.00000 1.00000 1,00000 1,00000 1.00000 1.00000 1:00000 1;00000 1.00000
1.00000 1.00000 1.00000 1.00000 1,00000 1.00000 1.00000 1.00000 1,00000 1.00000
1.00000 1.00000 1.p0000 1.00000 1,00000 1.00000 1.00000 1.00000 1,00000 1.00000
1.00000 1.00000 1.00000 1.00000 1,00000 1.00000 1.00000 1.00000 1,00000 1.00000
1.00000 1.00000 1.00000 1.00000 1,00000 1.00000 1.00008 1.00000 1.,00000 1.00000
1.00000 1.00000 1.00000 1.00000 1,00000 1.00000 1.00000 1.,00000 1,00000 1,00000
1.00000 1.00000 1.00000 1.00000 1,00000 1.00000 1.00000 1.00000 1,00000 1.00000
1.00000 1.00000 1.00000 1.00000 1,00000 1.00000 1.00000 1.00000 1.00000 1.00000



PROGRAM 13,1A BINOMIAL TRINORMAL SIMULATION 352

STANDARD NORMAL PERFORMANCE VARIABLES MEAN ZERO 'VARIANCE = ONE
PERFORMANCE VARIABLE TRUE RELIABILITY LOWER LIMIT UPPER LIMIT SAMPLE SIZE =~
'SPECIFIC IMPULSE (ISP) - 0.999000 -3,090200 100.000000 10
‘THRUST (FN) 0.999000 *3,290500 3.,290500 10
MIXTURE RATIO (RM) 0.999000 -3,290500 3.290500 10
'FUNCTIONAL RELIABILITY R(FU)  0.999000 (BINOMIAL) 10
'PRODUCT OF PERFORMANCE RELIABILITIES 0.997003 OVERALL RELIABILITY  0.996006

‘NUMBER OF SIMULATION TRIALS 1000

THE RESULTS OF EVERY TENTH TRIAL ARE PRINTED IN TABLE ONE AND TABLE TWO,



FIRST LINE
0.96727 1.00000
1.00000 1.00000

©0.96727  0.97654
0.99399 1.00000
1,00000 0.99437
0.99332 0.99437
0.99735 0.99983
1.00000 0.99890
0.99735 0.99760
1.00000 1.00000
0.99891 0.99904
0.99891 0.99899
0.99965 0.99974
1,00000 0.99995
0.99965 0.99969
1.,00000 1.00000
0.99991 0.99993
0.99991 0.99993
1.00000 1.00000
1.00000 1.00000
1.00000 1.00000
1.00000 1.00000
1.00000 1.00000
1.00000 1.00000
1.00000 1.00000
1.00000 1.00000
1.00000 1.00000
1,00000 1.00000
1.00000 1.00000
1,00000 1.00000

PROGRAM 13.1A

TABLE
R(FN)

0.98679
1.00000
0.98338

0.99499
1.00000
0.99499

1.00000
0.99775
0.99775

1.00000
0.99910
0.99910

1.00000
0.99974
0.99974

1.,00000
0.99995
0.99995

1.00000
1.00000
1.00000

1.00000
1.00000
1.00000

1.00000
1.00000
1.p0000

1.00000
1.00000
1.00000

ONE -
SECOND

1.00000
1.00000
0.98570

1.00000
0.99548
0.99548

1.00000
1.00000
0.99800

1.,00000
0.99976
0.99918

0.99999
1,00000
0.99977

1.00000
0.99996
0.99996

1.00000
1.,00000
1.00000

1,00000
1.00000
1.00000

1,00000
i1.00000
1.00000

1.00000
1.00000
1.00000

BINOMIAL TRINORMAL

STMULATION

RANKED PERFORMANCE RELIABILITIES

LINE = R(RM)

1,00000

"0.98715
1,00000

1,00000

0.99584

1,00000
1.00000
0.99822

0.99926
1,00000
0,99926

1,00000
0.99979
0,99979

1,00000
1.00000
0.99997

1.00000
1.00000
1.,00000

1,00000
1.00000
1.00000

1,00000
1,00000
1.00000

1,00000
1,00000
1,00000

" 0+99822

1.00000

098820

1.00000
1.00000

0.99614

0.99859
0.99981
0.99840

0.99967
0.99996
0.99936

0.99980
1.00000
0.99980

1.00000
1.00000
0.99998

1.00000
1.00000
1.00000

1.00000
1.00000
1.00000

1.00000
1.00000
1.00000

1.00000
1.00000
1.00000

THIRD LINE = R(ISP}R(FN)R(RM)

0.99183
1.00000

0.,98978"

0.99844
0.99799
0.99643

0.99851
1.00000
0.99851

i1.080000
0.99942
0.99942

0.99983
1.00000
0.99983

i1.00000
0.99998
0,99998

1.00000
1.00000
1.,00000

1.00000
1.00000
1.00000

1,00000
1.00000
1.00000

1.00000
1.00000
1.00000

0.99132
1.00000

0.99126

0.99923

0.99745

0.99668

1.00000
0.99865
0.99865

1.00000
0.99948
0.99948

1.00000
1,00000
0,99985

i.00000
1.00000
0.99999

1,00000
1.00000
i.00000

1.00000
1.00000
1.00000

1.00000
1.,00000
1.00000

" 1,00000

1,00000
1.00000

1,00000
1,00000
0,99202-

0.99708

1.00000
0:99690

1,00000
1.00000
0.99874

0:,99992

0.99965
0,99957

1.00000
i,00000
0.99987

1,00000
0.99999
0,99999

1.00000
1,00000
1,00000

1,00000
1.00000
1,00000

1.00000
1.,00000
1,00000

1.00000
1.00000
1.00000

1.00000

"0.,99299

1.00000
0.99796
0.99707

0.99890
1.00000
0.99882

0.99960
1.00000
0.99960

0.99996
1.00000
0.9999p

1.00000
i1.00000
0.99999

1,00000
1.00000
1.00000

1.00000
1.00000
1.00000

1.00000
1.00000
1.00p000

1,00000
1.00000
1.00000
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PROGRAM 13,1A BINOMIAL TRINORMAL SIMULATION

TABLE TWO - RANKED OVERALL RELIABILITY

© 'VARIANCE = 0.00016 AVERAGE = 0.99632 EQUIVALENT BINOMIAL VARIANCE = 0.,00040 EFFICIENCY = 0.,39938 -

~ FIRST LINE =~ RUISPIR(FNIR(RM) 'SECOND LINE = R(FU) THIRD LINE <~ RCISPIR(FNIR(RMIR(FU) -

1.00000 0.96435 0.97374 0.98222 0,98514 0.98687 0.98785 0.98937 0.99072  0.99173
0.90000 1.00000 1.00000 1,00p00 1,00000 1.00000 1,00000 ~1.00000 1,00000 1.00000 -
0.90000 0.96435 0.97374 0.98222 0.98514 0.98687  0.98785  0.98937  0.99072 0.99173
0.99256  0.99320  0.99406 0,99484 0.99532  0.99579  0.99609  0.99639  0,99666  0.99683
1.00000 1.00000 1.00000 1.00000 1,00000 1.00000 1,00000 1,00000 1.00000 1.00000
0.99256 0.99320 0.99406 0.99484  0.99532 0.99579  0.99609  0.99639 0.99666 0.99683
0.99705 0.99728  0.99757 0.99772 0.99795  0.99815 0.,99839  0.99847  0.99863  0.99873
1.00000 1.00000 1.00000 1,00000 1.00000 1.,00000 1,00000 1.00000 1,00000 1.00000
0.99705 0.99728  0.99757 ©0.99772 0,99795 0.99815 0.99839  0.99847  0.99863 0.99873
0.99882  0.99890 0.99899 0.99910 0,99918 0.99926  0.99936  0.99942  0,99948  0.99957
1.00000 1.00000 1.00000 1.00000 1,00000 1.00000 1,00000 1,00000 1,00000 1.00000
0.99882 0.99890 0.99899  0.99910 0.99918  0.99926  0.99936 0.99942 0.99948  0.99957
0.99960 0.99965 0.99970  0.99974 0.99977 0.99979 0.99981  0.99983  0,99985 0.99988
1.00000 1.00000 1.00000 1.00000 1,00000 1.00p00 1.,00000 1.00000 1,00000 1.00000
0.99960 0.99965 0.99970 0.99974  0,99977  0.99979  0.99981  0.99983 0.99985 0.99988
0.99990 0.99991  0.99993 0.99995  0,99996  0.99997  0.99998  0.99999  0,99999  0.99999

~1.00000 1.00000 1.00000 1.00000 1,00000 1.00000 1,00000 1.00000 1,00000 1,00000
0.99990 0.99991  0.99993  0.99995 0,99996 0.99997 0.99998 0.99999  0,99999  0.99999
0.99999 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1,00000 1.00000
1,00000 1.00000 1.00000 1.00000 1,00000 1.00000 1,00000 1.00000 1,00000 1.00000
0.99999 1.00000 1.p0000 1,00000 1,00000 1.00000 1.00000 1.00000 1,00000 1.00000
1,00000 1.00000 1,00000 1.00000 1,00000 1.00000 1,00000 1.00000 1,00000 1.00000
1.00000 1.00000 1.p0000 1.00000 1,00000 1.00000 1,00000 1.00000 1,00000 1.00000
1,00000 1.00000 1,00000 1,00000 1.00000 1.00000 1,00000 1.00000 1.00000 1.00000
1.00000 1.00000 1.00000 1,00000 1.00000 1.00000 1,00000 1,00000 1,00000 1.00000
1,00000 1.00000 1.p0000 1,00000 1,00000 1.00000 1.00000 1.00000 1,00000 1.00000
1.00000 1.00000 1.00000 1.00000 1,00000 1.00000 1.00000 1.00000 1.00000 1.00000
1.00000 1.00000 1.00000 1.00000 1,00000 1.00p00 1,00000 1.00000 1.00000 1.00000
1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1,00000 1.00000 1.00000 1.00000
1.00000 1.60000 1.00000 1.00000 1.00000 1,00000 1.00000 1.00000 1.00000 1.00000



PROGRAM 13,1A BINOMIAL" TRINORMAL SIMULATION 399

STANDARD NORMAL PERFORMANCE VARIABLES MEAN ZERO VARIANCE ONE
PERFORMANCE VARIABLE TRUE RELIABILITY LOWER LIMIT UPPER LIMIT SAMPLE SIZE
SPECIFIC [IMPULSE (ISP) 0.999000 =3,090200 100,000000 10
THRUST (FN) 0.999000 ~3.290500 3.290500 10
MIXTURE RATIO (RM) 0.999000 -3.,290500 3.290500 10
FUNCTIONAL RELIABILITY R{FU) 0.999000 (BINOMIAL) 10
PRODUCT OF PERFORMANCE RELIABILITIES 0.997003 OVERALL RELIABILiTY 0.996006'

‘NUMBER OF SIMULATION TRIALS 1000

THE RESULTS OF EVERY TENTH TRIAL ARE PRINTED IN TABLE ONE AND TABLE TWO,



FIRST LINE
0.96765 0.99185
1,00000 1,00000
0.96765 0.97511
1.00000 1.00000
1,00000 0.99993
0.99304 0.99348
1.00000 0.99893
0.99699 0.99833
0.99699 0.99726
0.99990 0.99962
0.99899 1.00000
0.99889 0.99897
0.99969 0.99962
1,00000 1.00000
0.99958 0.99962
1,00000 1,00000
1,00000 1,00000
0.99990 0.99991
1.00000 1.00000
1.00000 1.00000
1,00000 1.,00000
1,00000 1.00000
1.00000 1.00000
1,00000 1.00000
1,00000 1.00000
1.00000 1,00000
1.00000 1,00000
1.00000 1,00000
1,00000 1.00000
1,00000 1.00000

PROGRAM 13,1A

TABLE
R(FN)

1.00000

0.97954

0.97954

0.99403
1.00000
0.99403

1.00000
1.00000
0.99743

0.99907
1.00000
0.99907

l.00000
0.99965
0.99965

1.00000
i1.p0000
0.99963

1.00000
1.00000
1.00000

1.00000
1.00000
i1.00000

l.00000
1.00000
1.00000

1.p00000
1.00000
1.00000

ONE -
SECOND

0.98346
1.00000
0.98346

0.99858
0.99577
0.99436

1.00000
0.99764
0.99764

1.00000
1.00000
0.99914

0.99971
1,00000
0.99971

1.00000
1.00000
0.99994

1.00000
1,00000
1.00000

1.00000
1.00000
1.00000

1.00000
1.00000
1.00000

1.00000
1.00000
1.00000

BINOMIAL

RANKED PERFORMANCE

LINE -

1,00000
1.,00000
0.98597

0.99502
0.99989
0.99491

i1.,00000
0,99784
0.99784

0.99937
0,99986
0.99924

0,99974
1,00000
0,99974

0,99996
1.00000
0,9999¢

1,00000
1,00000
1.00000

1.00000
1,00000
1,00000

1.00000
1.,00000
1,00000

1,00000
1.00000
1,00000

R(RM)

0.98847

1.00000
0.98847

1.00000
0.99523
0.99523

1.00000
0.99807
0.99807

1.00000
1.00000
0.99929

0.99977
1.00000
0.99977

1.00000
0.99996
0.99996

1.00000
1.00000
1.00000

1.00000
1.00000
1.00000

1.00000
1.00000
1.00000

1.00000
1.00000
1.00000

TRINORMAL

SIMULATION
RELIABILITIES
THIRD LINE
1.00000 0.99018
0.98937 1.00000
0.98937 0.99018
1,00000 0.99594
0.99689 1,00000
0,99554 0.99594
1,00000 1.00000
0.99825 0,99840
0.99825 0.,99838
0.99935 0.99940
1,00000 1.00000
0.99935 0.99940
1,00000 1.00000
0.99979 1.00000
0.99979  0.99981
0.99998 1,00000
1,00000 0,99999
0.99998 0.99999
1.00000 1.00000
1.00000 1.00000
1.00000 1.00000
1,00000 1,00000
1.00000 1,00000
1.00000 1.00000
1.00000 1.,00000
1,00000 1.00000
1,00000 1.00000
1.00000 1.60000
1,00000 1.00000
1.00000 1.00000

< R{ISPIR(FN)R(RM)

0.99901
1.00000

0,99118

i.00000
1,00000
0.99636

1.00000
1.00000
0.99859

1.00000
0,99946
0,99946

0,99992
0,99992
0,99984

1,00000
0.,99999

0.99999

1,00000
i.00000
1.00000

1.00000
i.00000
1.00000

1.00000

i.,00000

1.00000

1,00000
1.00000
1.00000

1.00000
1.00000
0.99242

1.00000
1.00000
0.99664

0.9987%
1.00000
N.99874

1.00000
1.00000
0.99951

1.00000

0.99991
0.99987

1.00000
1.00000
1.00000

1.00000
1.00000
1.00000

1.00000
1.00000
1.00000

1.00000
1.00000
1.00000

1.00000
1.00000
1.00000

35¢
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PROGRAM 13.1A BINOMIAL TRINORMAL SIMULATION

TABLE TwO < RANKED OVERALL RELTABILITY

VARIANCE = 0,00018 AVERAGE = 0.99602 EQUIVALENT BINOMIAL VARIANCE = 0,00040 EFFICIENCY = 0.45168

FIRST LINE = RCISPIR(FNIR(RM) SECOND LINE = R(FW) THIRD LINE = ROISPIR(FNIR(RMIR(FU)
1.00000 0.96594 0.97282 0.97884 0,98315 0.98575 0.98772 0.98897 0.99006 0.99097
0.90000 1.00000 1.00000 1.00000 1,00000 1.00000 1.00000 1.00000 1,00000 1.00000
0.90000 0.96594 0.97282 0.97884 (0.98315 0.98575 0.,98772 0.98897 0.99006 0.99097
0.99225 0.99301  0.99344. 0.99400 0,99436 0.99491  0.99523  0.99555 0.99596 0.99638
1.00000 1.000006 1,00000 - 1.,00000 1,00000 1.00000  1.00000 1.,00000 1,00000 1.00000
0.99225 0.99301 0.99344  0,99400 0.99436 0.99491 - 0.,99523 - 0.99555 0,99596 0.99638
0.99670 0.99705 0.99728 0.99749 0,99772 0.99793 0.99811 0.99826 0,99843 0.99861
1.00000 1.00000 1.00000 1.00000 1,00000 1.00000 1.00000 1.00000 1.,00000 1.00p0@
0.99670 0.99705 0.99728  0.99749 0.99772 0.99793 0.99811  0.99826 = 0,99843 ° 0.99861
0.99876 0.99890 0.99900 0.99912 0,99916 0.99925 0.99930 0.99937 0.99943  0.99947
1.00000 1.00000 1.00000 1.00000 1,00000° 1.00000 1.00000 1.00000 1,00000 1.00000
0.99876 0.99890 0.99900 0.99912 0,99916 0.99925 0.99930 0.99937 0,99943  0.99947
0.99954  0.99960 0.99963  0.99968  0.99972 0.99975 0.99978  0.99980 0,99982 0.99985
1.00000 1.00000 1.000600 1.00000 1,00000 1.00000 1.,00000 1.00000 1,00000 1.,00000
0.99954 0.99960 0.99963 0.99968 0,99972 0.99975 0.99978 0.99980 0.99982  0.99965
0.99988 ~ 0.99990 0.99992  0.99993  0,99995 0.99996 0.99997  0.99998  0,99999  0.99999
1.00000 1.00000 1.00000 1.00000 1,00000 1.00000 1.00000 1.00000 1,00000 1.00000
0.99988 0.99990 0.99992 0.99993 0,99995 0.99996 0.,99997 0.99998 0,99999  0.99999
1,00000 1.00000 1.00000 1.00000 1,00000 1.00000 1.00000 1.00000 1,00000 1.00000
1.00000 1.00000 1.p0000 1.00000 1,00000 1.00000 1,00000 1.00000 1,00000 1,00000
1.00000 1.00000 1.00000 1.00000 1,00000 1.00000 1.00000 1.00000 1,00000 1.00000
1.00000 1.00000 1.00000 1.00000 1.,00000 1.00000 1.00000 1,00000 1,00000 1.00000
1.00000 1.00000 1.00000 1.00000 1,00000 1.00000 1.,00000 1.00000 1,00000 1.00000
1,00000 1.00000 1.00000 1.00000 1,00000 1.00000 1.00000 1.00000 1,00000 1.00000
1.00000 1.00000 1.p00000 1.00000 1,00000 1,00000 1.00000 1,00000 1,00000 1.00000
1.00000 1.00000 1.00000 1.00000 1,00000 1.00000 1,00000 1,00000 1,00000 1.00000
1.00000 1.00000 1.pp000 1.00000 1,00000 1.00¢00 1.00000 1.00000 1,00000 1.00000
1.00000 1.00000 1.00000 1.00000 1,00000 1.00000 1.00000 1.,00000 1,00000 1.00000
1,00000 1.00000 1.00000 1.00000 1,00000 1.00000 1.00000 1.00000 1.,00000 1.00000
1.p0000 1.00000 1.p0000 1.00000 1,00000 1.00p00 1,00000 1.00000 1,00000 1.00000
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PROGRAM 13.2

OVERALL RELIABILITY CONFIDENCE BOUND

(FORTRAN IY]




422

423
420

410

400

OVERALL RELIABILITY CONFIDENCE BOUND

READ INPUT

DIMENSION A(B81), V(i17),IT(11),C(18),D(3,19),FR(4,17),
10BSR(3),0BSK(3),2(3),CONR(3),4,R(1001),G(501)sH(501),S(1001),
2T(1001) yPCT(4417)+ZP(3,19),RHO(5,25) yCANSWR(8),ERMAX(2),
3E(17)+DF(3),SMPSIZ(3), DCPY(3,19),PERCEN(19),B(3,81)
COMMON XX(S)yYY(4)4,U(9,21),UU(5421,9),PAST
READ(S5,1)Uy, V

FORMAT (6F10.4)

PAST=4,

pDC 420 I=1,9

DC 420 J=1,21

UU(5,d,1)=U(],J)

READ(5,422) YY

FORMAT(4F10.4)

DO 423 K=1,4

L=5-K

UUlLyJdI)=YYI(K)

CONTINUE

SET INITIAL CONDITIONS

DC 410 I=1,17

E(I1)=1.0-VI(I])

DO 400 N=2,18

PERCEN(N)=1C0.0#%#V(N-1)

C{1)=.005

cC(18)=.005

DO 3 1I=2,17

C(I)=v(I)-V(I-1)

CNST=0.90

A({1)=0.

A(2)=,.1

A(3)=.2

Al4)=.3

DC4 1=5,81

A(I)=A(I-1)+.05
READ(5,2)FAILS,TESTS,0BSR,0BSK,SMPS12
FCRMAT(6F10.4)

IF{FAILS)104,402,402

JCONF=14

IF (B(3,1)-0.5) 81C,820,810

DC 80C I=1,3

IF (I-1) 801,801,802

IF (SMPSIZ(I)-SMPSIZ(I-1)) 801,803,801

DO 804 J=1,81 '

B(I,J)=Bl1I-1,J)

RBA00OO10
RBA00020
RBA00030
RBA00040
RBA00050
RBA00060
RBA00OTO
RBA0008O

RBAO14
RBAO1S5
RBAO16
RBAO17

RBA 018
RBA 019
RB0020
RB0021
RBA 022
RBA 023

RBA 008
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GC TO 800

801 READ(5,1) (B(I,J)sJ=1,81)
DO 830 J=1,81

830 B(I,J)=0.01%B(I,J)

800 CCNTINUE

820 CONTINUE
DO 421 I=1,3

421 DF(I)=SMPSIZ(I)-1.0

OBSRF=1.-FAILS/TESTS ' RBA 012
ROVALL=0BSRF#+0BSR(1)*0BSR(2)*0BSR(3) RBA5240
JTESTS=TESTS RBAO26

ITESTS=JTESTS+1
DC 61 I=1,ITESTS

ABC=I-1
61 H(I)=ABC/TESTS
0050I=1,1001 RBAO30
ABC=1-1 ‘ RBAOO31
50 T(I)=.001#ABC RBAOO32

INEG=0.0 RBAO33
bC 120 I=1,3 :
CO 120 J=1,19

120 ZP(I,J)=0.0
DO 77I=1,4 RBAO391
BC 774=1,17 RBA0392
PCT(I,J)=0.0
RHO(I,J)=0.0
REO(I+14J)=0.0

77 FR(I,J)=0.0 ' :

DETERMINE RFUNCTIONAL CONFIDENCE BOUND RBAO38

6 JCONF=JCONF-1 RBAO39
CMPLMT=1.-V(JCONF) » RBAO41
WRITE(6,4500)

S00 FORMAT(1H1 36X 53HPROGRAM 13.2 OVERALL RELIABILITY CONFIDENCE
1BOUNDZ// /)
WRITE(64510)
510 FORMAT(1HO 37X S1H=xxx»x PERFORMANCE RELIABILITY DISTRIBUTIONS =
lenx ///) '
WRITE(6,505) CMPLMT
505 FORMAT(1HO 32X 4HA = SOHPROBABILITY
10F H GREATER THAN CBSERVED GIVEN ETA =,F7.4///)
X1=0. RBAO42
X2=0. 043
RFC=0BSRF 044
7 IF{CMPLMT-BINOML(1l.,RFC,TESTS,FAILS))8,13,9 RBA
8 X1=RFC 047
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10
11

12
13

14
15

16
17
18

70

19

20
28

60

515

21

161

GC TC 10

X2=RFC

IF{X1%X2)12,11,412

RFC=RFC-.01

GG TC 7

RFC=e5#{X1+X2)

IF(ABS{RFC-X1)-1.E-4)13,13,7

CCNTINUE

CETERMINE Z2(1),2(2),2(3)

DC 20 I=1,3

X1=0.

X2=0.

ABIT=-1.0

Z(1)=0BSK(I)+2.0

IF(VALUEK (DF(I),JCONF,Z(I))-0BSK(I)) 15,164,416

X1=2(1)

GC 10 17

X2=2(1)

IF{X1%X2)19,18,19

Z(I)=Z(I1)+ABIT

IF(Z(1))70,14,14

ABIT=1.0

2(1)=0.0

GO TC 14

Z(I)=.5#(X1+X2)

IF(ABS(Z(I)-X1)~-1.E~6)20,20,14

CCNTINUE

DC 601=1,3

CCNR{I)=ANGCRML (Z(1))

CONTINUE

WRITE(6,515) (CBSK(I),CBSR(I),CONR(I),SMPSIZ(I), I=143 )
FCRMAT({1HO8X42HSPECIFIC IMPULSE {(ISP) OBSERVED K =3FTe4y 4X
112HOBSERVED R =,F7+4,4X OGHETA ISP = sF9.644X 3HN =,F9.3//
2 9X 11HTHRUST (FN) 19X 12HOBSERVED K =,F7.454X 12HCOBSERVED R =,F7.
34,4X 9HETA FN = yF9.6454X 3HN =,F9.3// 9X 18HMIXTURE RATI
40 (RM)12X 12HOBSERVED K =4F7.4,4X 12HOBSERVED R =,F7.4:4X
S9HETA RM = ,F9.6,4X 3HN =9F9-3///)

SAMPLING DISTRIBUTICON CF KS

DC211=1,3

CC 21J=2,18

D(I,sJ)=VALUEK(DF(I),(J-1),2Z(1))

DO 161 I=1,3

DC 161 J=1,19

DCPY(1,J)=D(1,J)

bC751=1,3

RBAO4S
RBAO49
RBAOS50
520
RBA530
RBA540
550 °

570

RBAS590
RBA600

610
640

660
670

RBA700
RBAT10
RBA720

RBA5060

RBA4010
RBA4020
RBA4030

RBA60O1

3bl



15

35
36
37
38

805

39
40
41
42

520

525
522

601

602
600
22

D(I1,1)=0.0
D(I,19)=1.0
DC 42 I=1,3
D042J=2,18

"ABKS= ABS(D(I,J))

IF(ABKS—A(81))36,36,35

BB=0.

GC TC 40

M=1

IF(A{M+1)-ABKS)38,38,805
M=M+1

IF (B(I,M-1)) 37,35,37
BB=B(I,M)

IF (B{I,M+1)-B(I,M)) 39,40,39

IF(D(I,J))41,42,42
BB=1.—-88B
D(I,J)=1.-BB
WRITE(6,520)

FORMAT(1HO 36X 16HSPECIFIC IMPULSE 17X 6HTHRUST 19X 13HMIXTURE RAT
11077 15X 10HPERCENTILE 14X 1HK 11X 1HR 15X 1HK 11X 1HR
21HR// 19X 3HO0.Q 13X 3(2B8H-INFINITY
WRITE(6,525) ( PERCEN(M),(DCPY(LyM)yD(LyM),yL=143),M=2,18 )
FORMAT(1TXsF5.1 45Xy F1l6e591F12.59F165yF12.59F16.5,F12.5

WRITE(64522)

FORMAT(17X 5H1CC.0 13X 3(2BH+INFINITY

BINOMIAL SAMPLING DISTRIBUTION
TOSMAL =1.0

00 22J=1,ITESTS

FS=J-1

I=ITESTS+1-J

IF(TOSMAL ) 600,600,601
G(I)=BINOML(O.,RFC,TESTS,FS)
IF(G(I)-1.E-9) 602,602,22
TOSMAL =-1.0

G(I)=0.0

CONTINUE
ROVCON=RFC*CONR(1)*CONR(2)#CONRI(3)
RHC(4,JCONF)=RFC
RHC(5,JCONF)=ROVCON

 INTEGRATE

DO 78 MM=1,2
CHECK=0.0

CC 34 I=1,1C001
S(1)=0.0

BB=BB+{ABKS—-A(M))#(B{I,M+1)-B({I,M))/{A(M+1)-A(M))

15X 1HK 11X
0.00000

1.00000

RBA6002
RBA6003
RBA

"RBA6020

RBA6030
RBA6040
RBA6050
RBA6060
RBA60O70
RBA6080O
RBA6090

RBA6120
RBA6130
RBA 6140

RBA4080

RBA5250
RBA5261
RBA5262
RBA6160
RBA6161
RBA6162
RBA6163
RBA6164
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34

45

79
80
81
43

44
66

47
48

49
85
84
83
90
92

91

499

33
580
51

52

R{I)=0.

DC 66 I=1,1ITESTS

IF(G{I)—1.E-6)E6,66y45

DC 44J=1,18

D0 44L=1,18

DC 44 K=1,18

ESTR=D(1,J)#D(2,K)*D(3,L)#H(1I)

PRESTR=C(J)}=C(K)=C(L)*G(I)

IF (ESTR-ROVALL)BO0,79,79

CHECK=CHECK+PRESTR

GC T0 81

FR{MM,JCONF)=FR{MM, JCONF)}+PRESTR

CONTINUE

M=INT(1000.#ESTR+.5)+1
IF{M-1001)43,43,100

R{M)=R({(M)+PRESTR

IF(R(M)-1.)44,101,101

CCNTINUE

CCNTINUE

M=1

DO 48 I=M,1001

S(I)=0.

S{1)=R(1)

N=M+1

D0O491=N,1001

S{I)=R(I}+S(I-1)

IF(CNST-S5(M))83,83,84

M=M+1

GO TO 85

PCT{MM, JCONF)=T(M)

IF{MM-2)90,91,91

bC 92 1=1,3

DO 92 J=1,18

D(I,4d)=D{1,4+1)

CCNTINUE

PRINT CUMULATIVE DIST OF R OVERALL

IF(TESTS—-20.)78,499,78

IF (JCONF-1C)T78,93,78
WRITE(6,580)

FORMAT(1H1 36X 53HPROGRAM 13.2

180UND/// /)

WRITE(6,451)

FORMAT( 1HO 3(8X 8HROVERALL 2X 8HPROB(RO) 4X SHCUMPR(RO) ) /7 )
WRITE(6952)(T(I),R(T),S(1),1I=1,1001,10)

FORMAT( (4X 3(F12.492F12.8,3X) )

CVERALL RELTABILITY CONFIDENCE

RBA6165

RBA6190
RBA6200
RBA6210
RBA6220
RBA6240
RBA6241
RBA6242
RBA6243
RBA6244
RBA6245
RBA7010
RBA7020
RBA7030
RBAT040
RBATO050

RBA7080
RBA8O10
RBABO20

RBA8040
RBA8043
RBA8O44
RBA8045
RBA8B0O46
RBABO4T
RBA8048
RBA8049
RBA8050
RBA8OS51
RBA7060

RBABOS52

3b3



78

86
526
530
535
540

545

546
547

548
549

551
550
555
560

561

565

570

CONTINUE RBABO6S
PCT(3,JCONF)=0.5=(PCT(1,JCONF}+PCT(2,JCONF)) RBAB083
PCT(44JCONF)=0.5#(PCT(2,JCONF)-PCT{1,JCONF)) RBA80O84
FR(3,JCONF)=0.5#(FR(1yJCONF)+FR(2,JCONF)) : RBA808S
FR{4,JCONF)=0.5#(FR{1yJCONF)-FR({2,JCONF)) RBAB086
WRITE(64526) '

FCRMAT(1H1 36X 53HPROGRAM 13.2 OVERALL RELIABILITY CONFIDENCE
180UND / )

WRITE(6,530)

FORMAT(1HO 38X 49H=»*=x= FUNCTIONAL RELIABILITY DISTRIBUTION s#==s
1= //)

WRITE(64535) FAILS,TESTS,0BSRF,RFC

FORMAT(1HO 13X 19HOBSERVED FAILURES =,3FB8.4,4X THTESTS =,F8.4, 4X
112HOBSERVED R =,FBe4:5X 16HETA FUNCTIDONAL = ,F9.6 //)

IF (TESTS.GT.20.0) GD TO 546

WRITE(64540)

FORMAT(1HO 53X 1HR 12X 7HPRCB(R} /7 )

WRITE(6,545) ( H{I),G(I)},I=1,ITESTS )

FCRMAT(53XyF4.2,10X4F8.6)

GO TO 551

WRITE(6,547)

FCRMAT(1HO 9X 5(16H R PRCB(R) 7X) )

WRITE(6+548) (H(1),G(I1),I=1,ITESTS)

FORMAT( (3X 5(7X4F5.3,3X,F8.6) ) )

WRITE(6,549) ,

FGRMAT(1H1 36X S53HPRCOGRAM 13.2 OVERALL RELIABILITY CONFIDENCE
18CUND//77)

WRITE(64550)

FORMAT{1HO/36X S56H«x=ex RESULTS — OVERALL RELIABILITY DISTRIBUTIO
1N wxenn//)

WRITE(6,555) ROVALL,ROVCON

FORMAT(1HO 26X 30HOBSERVED OVERALL RELIABILITY =,Fl2.8, 7X
113HETA CVERALL = yF12.8 /7 )

WRITE(6:560)

FCRMAT(1HO 36X S54HOVERALL RELIABILITY DISTRIBUTION NINETIETH PERC
1ENTILE / )

WRITE(6:561) (PCT(JyJCONF)},J=1,4)

FORMAT(1HO 26X 7THLDWER =3F7¢435Xy THUPPER =,FT7+435Xs6HMEAN =,FT7.4,
15X, 11HMAX ERROR =,F7.4 [/ )

WRITE(64565)

FORMAT({1HO 44X 37HOBSERVED OVERALL RELIABILITY FRACTILE /)
WRITE(69570) (FR{I,JCONF)s1I=1,4)

FGRMAT{1HO 26X THLOWER =4F7.4,5Xs THUPPER =3FT7e4,5X,6HMEAN =,F7.4,
15X, 11HMAX ERRDR =,F7.4 // )

DC 89 I=1,3 RBA8093
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RHG (1, JCONF)=CONR(I)
89 ZP(I,JCONF)=Z(1I)
TEST TO CALCULATE ANOTHER CONFIDENCE LEVEL
IF (ROVALL=-PCT(3,JCONF))94,95,95
94 INEG=INEG+1
IF(2-INEG)150,150,95
95 CONTINUE
IF (ROVCON-RCVALL)65,65,102
65 IF(JCONF-5)105,105,6
100 WRITE(6,54)
54 FORMAT( 26H ESTIMATE OF R EXCEEDS ONE)
GC TO 104
101 WRITE(6,455)
55 FORMAT( 33H PRCBABILITY OF ESTR IS TOO LARGE)
GO TO 104
102 WRITE(6,56)
56 FORMAT ( 50H LOWER CONFIDENCE BOUND EXCEEDS OBSERVED R OVERALL)
GO TO 105
PRINT FACTOR CONFIDENCE LEVEL RESULTS
150 CONTINUE
WRITE(6,575)
575 FORMAT(1H1 36X S3HPROGRAM 13.2 OVERALL RELIABILITY CONFIDENCE
1BOUND /)
WRITE(6,132)
132 FORMAT(1HO 47X 32Hs###% SUMMARY OF RESULTS ss=xss // )

96 WRITE(6397)(J9E(J)y(RHO(IJ)yI=145)9(ZP(14J)y1=1+3),Jd=JCONF,17)
97 FCRMAT(1HO 7X 110H A ETA ISP ETA FN ETA
1 RM ETA FU ETA OV Zp ISP ZP FN ZP RM 7/

2(6XyI5,9F12.5) )
WRITE(6998)(JsE(J) s (FR(I5J)9I=144)s(PCT(I4J)yI=14y4),Jd=JCONF,17)
98 FORMAT(1HO / 45X 8HFRACTILE 39X 1OHPERCENTILE / 8X 112H

1A LCWER UPPER MEAN MAX ERROR LOWER

2 UPPER MEAN MAX ERROR 7/ (6X415,9F12.5) )
LAGRANGE THIRD ORDER INTERPOLATION FOR FINAL ANSWERS
ITT1=JCONF-1

NUTTUT=JCONF+3
INTERPOLATE USING FRACTILE OF OBSERVED OVERALL RELIABILITY
DC 115 M=18,19
MM=M-17
DO 11C I=JCONF,NUTTUT
I1=I-11I
YY(IT)=VI(I)
110 XX(II)=FR{MM,I)
CANSWR(MM )=CUBINT(CNST)
CANSWR(1)=1.0-CANSWR(1)

RBABO94
RBA8095
RBA8099
RBA8100

RBA8101

RBA8102
RBA8103

RBA8110
8120
8130
8140
8150
8160
8170

RBA8180

RBA8190

RBA8200

RBA8210

RBAB220

RBAB250

RBAB270
RBAB278
RBAB279

RBA8280

RBA8290
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CC 113 J=1,5
DO 114 K=JCONF,NUTTUT
IT=K-III
114 YY( II )=RHO(J,yK)
113 RHC(JsM )=CUBINT(CNST)
115 CONTINUE

RBA8380
RBA8390

RBA8400

CANSWR(3)=(CANSWR(1)+CANSWR(2))/2.0
CANSWR(4)=(CANSWR({2)-CANSWR(1))/2.0

DO 118 J=1,5

RHO(J,20)=(RHO(J,18)+RHO(J,19))/2.0
118 RHO(J,21)=(RHO(J,18)-RHO(Jy19))/2.0
INTERPOLATE USING NINETIETH PERCENTILE OF OVERALL RELIABILITY RBA8541

CC 116 M=22,23
MM=M-21
DO 111 I=JCONF,NUTTUT
[I1=I-111I
YY(II)=V(I)
111 XX(II)=PCT( MM s 1)
MM=M-17
CANSWR(MM )=CUBINT(ROVALL)
CANSWR(2)=1.0-CANSWRI(2)
B0 133 J=1,5
DO 134 K=JCONF,NUTTUT
IT=K-1I11
134 YY(II)=RHQ(J,K)}
133 RHO(JyM)=CUBINT(ROVALL)
116 CCNTINUE

RBA8542
RBA8543
RBA85431

RBA8546
RBAB547
RBABS548
RBA8549

CANSWR(T)=(CANSWRI(S5)+CANSWR(6))/2.0
CANSWR(8)=(CANSWR(6)-CANSWR(5)})/2.0

DC 136 J=1,5

RHO(Jy24)=(RHO(J,22)+RHO(J423))/72.0
136 RHO(J,25)=(RHO(J,22)-RHO(J,+23))/72.0

PRINT RESULTS CF INTERPCLATION
WRITE (6,128)

RBA8568
RBA8569

128 FORMAT(1HO /34X 59H#a=s% RESULTS OF LAGRANGE THIRD ORDER INTERPOL

IATICN ssxxn / )

WRITE(64+417)

417 FORMAT(1HO / 45X B8HFRACTILE 39X 10HPERCENTILE / 8X 112H
1 LOWER UPPER MEAN MAX ERRQCR LOWER
2 UPPER MEAN MAX ERRGR /7 )

WRITE(69416)(CANSWR(J)yJ=148)
416 FORMAT( 19X 1HA 3X 8Fl12.5)

WRITE(69411)(RHO(1,J)9J=18,25)
411 FORMAT(16XTHETA ISP 8F12.5)

WRITE(6,412)(RHO(2,J),J=18,25)

3bb



412
413
414
415
104

105
106

FORMAT(16XTHETA FN 8F12.5)
WRITE(6:413)(RHO(3,J),J=18,25)
FCRMAT(16X7THETA RM 8Fl12.5)
WRITE(6:414)(RHO(49J),yJ=18,25)
FORMAT(16X7THETA FU B8Fl2.5)
WRITE(65415)(RHO(54J)4J=18,25)
FORMAT(16X7HETA (V 8F12.5)

GO TO 401

CONT INUE

STOP

END

RBA

RBA9010
RBA9020
RBAS030

3b7



205

206

- 204

200

201

202
203

207

FUNCTION VALUEK (DF,IPCT,ZDEV)

COMMON XX(5),YY(4),U(9,21),UU(592149),PAST
FDF=12./SQRT(DF)

IF(FDF-PAST) 205,204,205

PAST=FDF

M=INT(FDF)+1

FRPART=FDF-AINT(FDF)

DC 206 I=1,9
DC206 J=1,21

U(IyJ)=UU(MyJy I)+FRPART*(UU(M#+1,J,1)-UU(MyJd,1))
DELTA=ZDEV*SQRT(1.+DF) ' ’
SMALLR=DELTA/SQRT(2.%DF)
ETA=SMALLR/SQRT{1.+SMALLR==»2,)

SIGN=1.

JTAB=18-IPCT

IF(9-JTAB)200,201,201

DELTA=-DELTA

ETA=-ETA
SIGN=-1.

JTAB=1IPCT

J=1
STEP=-1.

IF(STEP-ETA)203,207,207

J=J+1

STEP=STEP+.1
GO TO 202
ALAMBD=U(JTAB,

J-1) +(ETA-STEP+.1)#(U(JTAByJ)-U(JTAB,J-1))/.1

THING=1.-ALAMBD##2/(2.#DF)
VALUEK=SIGN*(DELTA+ALAMBD#SQRT(THING+SMALLR#%2)) /THING
VALUEK=VALUEK/SQRT({1.+DF)

RETURN
END

RBA9040

RBAS080
RBA9090
RBA9100

RBA9130
RBA9140
RBA9150
RBA9110
RBA9170
RBA9180
RBA9190
RBA9200
RBA9200
RBA9220
RBA9230

RBA10020

RBA10030
RBA10040

3b%



369

FUNCTION ANORML (SND) _ RBA
ASNC=ABS(.7071065625ND) RBA
ET=14/(1.+.3275911#ASND) RBA

ANCRML=1.-(.22583685#ET-.2521286T#ET##2.+1.2596951#ET#23,-1.287822RBA~
1#ET#%#4,4+.94064607=ET#x25,)2( .56418S6+#EXP({—-ASND=ASND))

IF(SND -)210,211,211 RBA10100
210 ANGRML=1.-ANCORML : RBA10110
211 RETURN RBA10120"

END | | | RBA10130



226
228
224

229
220
221

222

FUNCTION BINCML(CUM,PROB,TRIALS,FS)
IF (CUM) 226,226,224

IF(PROB-COPY 224,228,224
IF(FS-TERM=-1.1)224,229,224
BINOML=PROB##TRIALS

XLAST=BINCML

TERM=0.0

CCPY=PROB

IF(TERM=FS) 221,222,221
TERM=TERM+1.0
FACTOR=(TRIALS-TERM+1.)#(1.-PROB)/(TERM#PROB)
XLAST=XLAST#FACTOR
BINOML=XLAST+CUM#*BINOML

GC TO 220

RETURN

END

RBA10140

RBA10190

RBA10210
RBA10220
RBA10230

370



FUNCTION CUBINT(X)
LAGRANGE THIRD DEGREE INTERPOLATION
COMMON XX(5),YY(4)
DIMENSION E(5,4)
XX{5)=X
DO 300 I=1,5
DO 300 J=1,4

300 E{I4Jd)=XX(I)=-XX(J)
CUBINT=YY{1)#E(5,2)#E(5,3)#E(5,44)/(E(1,2)%E(1,3)#E(1,4))+
1 YY(2)%E(5,1)%#E(543)#E(5,4)/(E(2,1)%E(2,3)#E(2,4))+
2 YY(3)#E(5,1)#E(5,2)%E(5,4)/(E(3,1)#E(3,2)%E(3,4))+
3 YY(4)#E(541)%E(5,2)#E(5,3)/(E(4,1)%E(4,2)%E(4,3))
RETURN :

END

RBA10300
RBA10310

RBA10330
RBA10340
RBA10350
RBA10360
RBA10370
RBA10380
RBA10381
RBA10382
RBA10383
RBA10390
RBA10400

371



2.626
0.3739
l.5722
2.538
<4192
1.5911
2.560
« 4565
1.6230
2594
<4879
1.6534
246
«5148
1.6755
2.580
«5391
1.6874
2544
«5624
1.6903
2.503
«5859
1.6871
2461
«6103
1.6796
2.420
«6371
1.6695
2.380
« 6668
05
«6
+«99

24340
0.0964
l1.1880
- 2.282
«1413
1.2179
2.304
«1784
1.2503
2.339
« 2095
1.2801
2.355
«2361
1.3047
2.348
2604
1.3236
2.328
2844
1.3368
2.298
3098
1.3455
2.266
«3373
1.3507
2.233
«3696
1.3540
2.199
«4067
.1
o7
.995

1.925
«7261
1.905
-«1158
« 7649
1.930
« 17987
1.963
-.0504
.8278
1.987
"00242
«8532
1.995
. 0000
«8759
1.992
«0242
« 8964
1.979
«0504
«9152
1.962
.0802
«9341
1.941
1158
«9525
1.919
«1578
o2
.8

1.5744
2.560
«3973
1.5792
24542
«4391
1.6065
2.579
«4729
1.6391
2.601
«5018
1.6657
2592
«5272
l1.6828
«5508
1.6898
2.523
«5741
1.6896
24482
«5979
1.6838
2.440
«6234
1.6747
2.399
«6515
1.6638
. 005
.3
.9

1.1765
2.295
«1200
1.2024
2.288
«1612
1.2341
2.323
«1946
1.2657
2.350
«2232
1.2931
2.354
2484
1.3149
2.339
2724
1.3309
2.314
«2969
1.3413
2.282
«3234
1.3484
2.249
«3530
1.3526
2.216
«3877
1.355¢4
.01
b
«95

« 7055
1.907
e 1359
« 7463
1.914

e 0974

« 7824
1.946
—e0648
.8138
1.977

«8409
1.993
“00119
« 8648
1.995
.0119
8864
1.987
«0369
«9062
1.971
«0648
«9247
1.952
. 0974
«9433
1.930
«1359
«9623
«025
5
«975
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2.622
2.574
2.553
24548
2.554
24565
2.578
2.587
24594
24597
24595
2.589
20581
2.570
2.557
24542
2525
2.507
2.489
2.470
2450
24343
20311
2296
24295
2.302
2.313
2324
2.335
24343
24348
24350
24349
2344
2.337
2.329
2.318
2.306
2293
227179
2264
20247
1.939
1.924
1.920

2.613
2.583
2.566
2.559
2.558
2.562
2.568
2.575
2.581
2.586
2.590
2.591
2.589
2.585
2.579
2.572
2.562
24551
2.537
2522
2.504
2342
24322
2.310
2.306
24307
2.311
2.317
2324
2.330
2336
2340
2342
2.343
2342
2.339
2.334
20327
2.318
2.308
24296
2.283
1.950
1.939
1.935

2.598
2.584
2.575
2.570
2.568

24567

2.569
2.571
2.574
2.578
2.580
2582
2.583
2.584
2.583
2.581
2.576
2.571
2564
2.556
24545
2.337
24327
2.321
2.318
2.317
2.317
2.319
2.322
2.324
2.327
2.330
2.333
2.334
2.335
2.335
24334
2.331
2.328
2.323
2.316
2.309
1.956
1.951
1.948

2.576
2.576
2576
2.576
2.576
2.576
2.576
2.576
2.576
2.576
2.576
2.576
2.576
2.576
2.576
2.576
2.576
2.576
2.576
2.576
24576
2.326
2.326
2326
2.326
2.326
2.326
2326
2326
2326
2326
2.326
2.326
2.326
2.326
2326
2.326
2.326
2.326
2.326
2.326
2.326
1.960
1.960
1.960

VO NN WN

N e
WN=O

373



1.923
1.931
1.941
1.952
1.963
1.972
1.979
1.985
1.988
1.989
l1.988
1.585
l1.981
1.975
1.968
1.959
1.950
1.940
1.5952
1.5925
1.5954
1.6018
1.6106
1.6213
1.6322
1.6428
1.6524
1.6610
1.6682
1.6738
1.6778
1.6804
1.6816
1.6817
1.6804
1.6782
1.6750
1.6711
1.6665
1.2049
1.2121
1.2209
1.2311
1.2418
1.2527

1.935
1.938
1.942
1.948
1.955
1.962
1.968
1.972
1.976
1.979
1.981
1.980
1.979
1.977
1.972
1.967
1.961
1.953
1.6141
1.6116
1.6122
1.6150
1.6196
1.6251
1.6313
1.6379
1.6443
1.6503
1.6558
1.6606
1l.6646
l1.6676
1.6698
1.6709
1.6714
1.6707
1.6667
1.6634
1.2319
1.2359
1.2409
1.2466
1.2526
1.2591

1.948
1.948
1.950
1.952
1.954
1.957
1.960
1.963
1.966
1.968
1.970
1.971
1.971
1.970
1.969
1.967
1.964
1.959
1.6307
1.6292
1.6290
1.6299

146313

1.6334
1.6359
1.6387
1.6417
1.6448
1.6477
1.6505
1.6529
1.6550
1.6567
1.6580
1.6587
1.6589
1.6586
1.6576
1.6559
1.2575
1.2591
1.2612
1.2636
1.2661
1.2688

1.960
1.960
1.960
1.960
1.960
1.960
1.960
1.960
1.960
1.960
1.960
1.960
1.960
1.960
1.960
1.960
1.960
1.960
1.6449
1.6449
1.6449
1.6449
1.6449
1.6449
1.6449
1.6449
1.6449
1.6449
1.6449
1.6449
1.6449
1.6449
1.6449
1.6449
1.6449
1.6449
1.6449
1.6449
1.6449
1.2816
1.2816
1.2816
1.2816
1.2816
1.2816

46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

" 61

62
63
64
65
66
67
68
69
70
71
72
13
14
75
76
17
18
79
80
81
82
83
84
85
86
87
88
89
90
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1.2634
1.2738
1.2836
1.2926
1.3009
1.3083
1.3149
1.3207
1.3256
1.3294
1.3329
1.3357
1.3380
1.3397

1.3413

« 7408
« 71552
« 7692
« 7824
« 7944
«8059
«8168
«8270
«8367
«8459
«85417
<8632
«8715
«8795
-8873
«B8948
«9024
«9101
«9179
«9258
«9341
4124
«4293
e 4449
«4592
<4717
«4837
« 4946
«5048
«5145

1.2656
1.2720
1.2784
1.2846
1.2903
1.2957
1.3007
1.3052
1.30693
1.3128
1.3158
1.3184
1.3206
1.3224
1.3238
« 1753
« 7842
« 71928
«8009
«8083
«8156
«8225
«8291
«8354
8415
« 8475
«8532
«8589
« 8645
«8701
«8756
«8809
- 8865
«8923
. 8983
+3044
«4503
«4611
«4710
«4802
«4882
«4959
«5030
«5097
«5160

1.2718
1.2748
1.2778
1.2809
1.2838

1.2866

1.2893
1.2919
1.2943
1.2964
1.2983
1.3001
1.3015
1.3028
1.3038
.8089
.8130
.8169
.8207
.8241
+8275
.8308
.8340
.8371
.8401
.8431
« 8460
.8489
.8519
<8548
.8577
.8605
8636
.8668
.8700
<8734
.4876
<4928
<4975
.5019
.5057
.5095
.5129
.5193

1.2816
1.2816
1.2816
1.2816
1.2816
1.2816
1.2816
1.2816
1.2816
1.2816
1.2816
1.2816
1.2816
1.2816
1.2816
«8416
«8416
«8416
« 8416
«8416
« 8416
«8416
8416
«8416
«8416
«8416
«8416
«8416
<8416
«8416
+8416
«8416
8416
«8416
«8416
«8416
«5244
« 5244
«5244
«5244
«5244
«5244
«5244
«5244
«5244

91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
126A
127
128
129
130
131
132
133
134
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.5237
.5326
«5414

«5502 -

«5591
«5682
« 57717
«587C
«5974
«6082
<6198
«6320
«1362
«1536
«1693

«1839

«1966
«2085
2195
«2296
2392
«2483
«2573
«2662
«2753
«2846
«2944
«3046
3152
«3272
«3398
«3537
«3686
-1182
«1015
«0864
<0725
.0598
«0483
«0376
«0275
.0181
.0089
«C000
0089

«5221
«5281
«5340
5398
«5459
«5521
«5585
«5649
«5721
«5797
«5879
«5966
«1755
.1870
«1973
«2067
.2151
«2229
«2300
«2368
<2431
2491
«2551
<2610
«2671
«2133
«271798
«2867
«2939
«3020
3105
«3200
3303
—.0674
-.0574
-.0397
-.0182
-+.0059
»0000
0059

«5223
«5253
«5282
«5312
«5343
«5375
«5407
«5441
« 5479
5518
«5560
«5607
«2146
«2203
2252
«2299
«2339
«2378
«2413
« 2446
« 2478
«2508
« 2567
«2598
«2629
«2662
« 2696
«2733
«2773
.2818
«2865
«2919
«0393
.0336
.0286
« 0240
«0198
<0159
«0124
.0091
«0060
.0030
.0000
.0030

.5244
<5244
<5244
<5244
<5244
<5244
.5244
.5244
<5244
<5244
«5244
<5244
<2533
.2533
<2533
.2533
.2533
.2533
.2533
.2533
.2533
<2533
.2533
.2533
.2533
.2533
.2533
.2533
.2533
2533
.2533

- 2533

«2533
0000
.0000
«0000
.0000
. 0000
.0000
.0000
.0000
. 0000
.0000
.00000
.0C000C

135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
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.0181
«0275
«0376
«0483
«0598
«0725
«0864
«1015
«1182
0.0
2.036
50.00
33.13
23.10
14.71
8.30
3.95
le44
«324
«023
«000
«000
«C00
«C00
«000
0.0
l.26
0.0
2.036
0.0
241
-100
1.0

«0120
.0182
«0250
«0320
«0397
«0574
«0674
.0787
20.0
2.036
46.16
31.37
21.57
13.50
T.44
3.41
l.17
«233
.011
.000
.000
000
.000
.000
10.0
1.26
10.0
2.036
10.0
2441
1.0
1.0

«0060
«0091
.0124
.0159
.0198
.0240
.0286
.0336
«0393
«99
10.0
42.35
29.64
20.10
12.34
6.63
2.93
«94
«163
«005
«000
.000
.000
.000
«000
0.90
10.0
«99
10.0
0.999
10.0
l.0

.00000
-00000
.00000
«00000
«00000
.00000
.00000
00000
«00000
«99
10.0

 38.60

27.94
18.67
11.24
5.87
2.49
« 74

«109
.001
.000
«000
«000
.000

0.90
10.0
<939
10.0
0.999
10.0
1.0

«99
10.0
36.75
26.28
17.29

10.21

5.18
2.09
«58

«069
000
«000
.000
«000
«000

0.90
10.0
<99
10.0
0.999
10.0
1.0

2.036

34.93
24.67
15.97
9.22
4.54
1.75
<437
«041
.000
000
.000
* 000
«000

1.26
2.036
2.41
1.0

180
181
182
183
184
185
186
187
188
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OVERALL PRELIABILITY LIKELIHOOD FUNCTIONS




title
hayeslan confidence

chapter o

a>1000
h>1000
c>19
d>39
g>1000
f>1000
g>31
h>63
u->3 I
w>1000
X>11

i=o(1)19
read(ci)
repeat

i=o(1)1
read(di?
repeato

go=o
ho=o0

i=1{1)5
hi=i/10
repeat

i=6(1) 11
hi=h(i-1)+o0.05
repeat

i=12(1)31

hi=n{i-1)+o.01
repeat

hi2=o

bound

i=1(1)31
gi=@Log{hi)
gi=gexp(z0gi)
repeat

PROGRAM |4 |

newline
1065,0,0,5e1
newline 2
space- 38
caption

program 14.1 overall reliability

newline 3
space 4o
caption . . .

Likelihood function of performance PeLiabiLitieé

newline 3
space 21

i=o(1)9
print(di)z, s
repeat
newline
space 21
i=o(1)9
print(ci)r, s
repeat-
newline 3
space 21
i=10(1)19

Cprint(di)r, 4

repeat .

nevl ine
space 21
i=to(1)19
print(ci)z, s

{ repeat

neviline 3

space 41t

caption

Likelihood function of
newline 3

functional reliability

Likelihood function

344

i=o(10)20
j=i+9
space z1

k=1i(1)j
print(hk)z, 4
repeat

newl ine
space 21
k=1(1)]j
print(gk):,s
repeat
nevline

- newline

repeat

space-at1
print{hio)1, 4
print(hiz)1, 4
newline
space-21
printfgse)1, 4
print(g3r)1,s
newline
neviline

t)i=o(1) 1000
al=o

bi=o

ei=o

vwi=o

repeat

m=31
p=19
n=o



i=n{1)nm
j=nl1)p
k=n(1)p
L=n(1)p

a=hidjdkdlL
b=glicjckel
g=Pintpt(1cooca+to.s)
wq=+/>+b

jump 20,eq>0

ag=b
bg=h
20)eq=eq+1
jump 21,aqg>b
ag=h

21) jump 22,b>bq
bag=b
122 )repeat

repeat'
repeat

2 )repeat
I

newline
newline

i=1(r)rz
X1l=o0
repeat

i=o('1) 1000
Xr=x1+al
xz2=X24+b1

jump so,el=o
wi=wi/ei

so)fi=o.5ai+0.5b1
X3=%x3+f1l

X4=X4+ul

repeat

X8=w1l

i=o(1)1000
jump s1,Xs>al
Xg=al

s1)jump 52,x6>bi
X6=bi

s2) junp s53,x72fi
X7=Ff1i

s3)jump s54,%x8>wi

“s4)repeat

i=o(1) 1000 ,
ai=al/xs |
bi=bi/x6 :
fi=fi/x7 |
wi=wi/x8 4
repeat

a=1I

newline 3

space §rI

caption .

maximum ULikelihood estimates

ss)newline
newline
space 32
caption
average =
i=o(1) 1000
jump s6,wiza
repeat

s6)print(i/1000)1,s
space s
caption

maximum =
izo(1) 1000
jump s7,al>a
repeat

39g

s7)print(i/1000)1,5
space 5

caption

mid-range =

i=0( I)IOOO

jump s58,fi>a

repeat

. s8)print(i/1o00)1,5s

jump 101,1.0>a

- jump 7o

g1)XI=X1/XS

X23=X2/%6
X3=X3/ X7

- X4=x4/x%8

a=°. I
i=1(1)4

junp 30,xi%o
xi=1

30)repeat

ao=ao/x1
bo=bo/x%x3
fo=fo/X3
vio=vio/ X4

i=1(1) 1000
ai=a(i-1)+ai/x:
bi=p(i-1)+bi/x2
fi=f(i-1)+fi/x3
wi=w(i-14+wi/xa
repeat

7°)j=10(250)760

K=j+3a40



hewline

IOGS,OsOvS'I

newline 2
space 38
captlon

pProgram I4.1

newline 3
space 43
jump q2,=1
caption
cunulative

73)newline 4

space 14
caption
roverall
caption

hevline 2
i=j(z10)k

hewline
space 15

print(i/1o00

space-s

print(wi)o,6

space- s

print(ai)o,é6

space-g

print(bi)e,6

space- s

print(fi)o,6

space §

print(ei)s,o

repeat

repeat

jump 7r1,a=1

8newline 3
space 42
caption

overall

reliability

LikeLihobd function

bayesian posterior distribution
average maximun
minimum midrange

)1,2

bayesian Lower 9o

juap ss

percent

confidence

bound

number

72 )caption

Likelihood function

junp 73

101)end

close

0«0000
000113
Os 1341
0. I929

0«.C000

©.7734
0.9350
09900

27

AN i A Y 4
L N L L Y S

0.0001
0.0330
0.1856
0.1601

Qe 5000
0.8413
09600
09938

39¢

of bvePaLL reliability

0.0006
0+0373
0.3119
00955

0+5987
0.8500
0e9750
0¢9975

0+.0029
0.0745
Ce2142
0.0474

0.6915
03944
0e9772
0.9990

0.0076
0.0803
0e2028
0.0000

Oe7500
0eQ000
0.9878
I«0000



0.0000

0.0000

0.9350
0.1341

0.0000
n.0000

0.7500
0.0032 -

0.8900

0.0972

N.9900
0.8179

0.5000
0.0001

0.9600
01856

0.1000
0.0000

0.8000
0,0115

0.1216

1.0000

AVERAGE = 0,94300

PROGRAM 14,1 OVERALL RELTABILITY LIKELIHOOD FUNCTION

LIKELIHOOD FUNCTION OF

n.5987

0.0006"

0.9750
0.2119

LIKELIHOOD FUNCTION OF

0.2000
0.0000

n.s81o00

0.0148

0.9100
0.1516

0.6915

0.0029

0.9772
0.2142

- 0.7500
0.0076

.0.9878
0.2028

PERFORMANCE - RELTABILITIES

0.7734
0.0113

0.9900
0.19929

0.5000

0.,2413
1.0330

0.9938
0.16n1

0.5500

0.3000

0.0000 - 0.8000 ~0.0000 0.0000

0.8200 -0,.8300 0.8400 0,3500

0.0189 - 0.p241 0.0306 00,0388

0.9200 0.9300 0.9400- 0,9500

0.1687 0.2342 0.2901 N.35R5
MAXTMUM LIKELIHOOD £STIMATES

MAXIMUM = 0.933n0

06.8500

6.0373

0.9975
0.0955%

 FUNCTIONAL RELIARILITY

0.6000
0.0000

0.8600
0.0490

0.9600
0.4420

00,8944

 0.0745

0.9990

0.0474.

0.6500
0.0002

0.R700

0.0617

0.0700
0.5438

MIND-RANGE = 0.93300

0.9000
0.0803

1.0000
0.0000

0,7000
g.0008

0.8800
00774

0.9800
N.6A76

3497



ROVERALL

0,01
0.02
0.03
0.04
- 0605
0.06
0.07
N.08
0.09
0.10
0.11
0.12
D.13
0.14
0.15
0.16
0.17
0.18
0.19
0.20
0.21
N.22
0.23
0+24
.25

AVERAGE

0.000000,

0.000000,
1.495503,
1.587928,
2.623706,
7.217247,
5.547730,
4.657350,
1..677285,
3.895500,
1.034447,
3.836111,
6+229153,
5.775767,

" 4,869045,

5.613928,
3.609074,
G.742591,
9.111671,
4,765725,
1.249556,
208526300
2.966538,
6.329403,
4,607236,

PROGRAM 14.1 OVERALL RELIABILITY LIKELIHOOD FUNCTION

-24
-24
-20
=-19
-1Q

-18

=15
-14
=12

-12

=12
-12
-11

-11

-10
-10

-10

-9
-8
‘-8
-8

-8

-8

MAXIMUM

0.000000,
0.000000, .
6.401662,
6.561040,
1.118772,
6.712630,
4,757683,
1.585894,
2.232122,
1.173117,
7.892145,
4,497449,
3.767714,
4.361541‘
6.105101,
3.561593,
1.313156,
3.418061,
3.340776,
1.203726,
3.357806,
50454798’
80347266’
1.888511,
6.992877,

MINIMUM

0.,000000,
0.000000,

0,000000,

6;023760'
n.000000,

-0.,000000,

g.000000,
0.000000,
0.0000080,
0.000000,
3.567878,
0.000000,
N.006000,
g.000000,

0.000000,

n.000000,
0.000000,
0.000000,
0.000000,
n,000000,
0,000000,
0.000000,
0.000000,
0.000000,
0.000000,

LIKELIHOOD FUNCTION OF OVeErRALL RELIABILITY

DO O0ODOUIDDODO0OUODODOODO0O TV OODOITI MO DT

MIDRANGE

0.000000,
000000008
6.4016620
9.09518¢,
1.118772,
60712630'
4,757683,
1.585894,
2.232122,
1.173117,
7.892158,
4,497449,
3.767714,
4.361541,
6.105101,
3.561593,
1.313156,
3.418061,

1.203726,
3.357R06,
5.454798,
B.347266,
1.888511,
6.992877,

-24
-25
-18
=18
-18
=17
~14
=12
-12
=11
=11
-11
=10
~-10
-9
=9
-9
-8
-8
-8
-8
-7
-8

NUMBER

48
63
160
103
111
138
183
111
28
64
R4
102
208
135
117
127
162
134
178
132
166
132
171

399



ROVERALL -

N.26
0e27
0.28
0.29
0.30
0.31
0.32
0.33
0,34
0.35
Ne36
0,37
.38
039
0.40
0.41
0.42
" Ne43
0.44
0445
0.46
0,47
0,48
0.49
N.50

PROGRAM 14.1 OVERALL

AVERAGE

1.378763,
1.633199,

4.887619,
7-916849’
1.351214,
1.928557,
3.438665,
4!862234{
5.813799,
9.834544,
1.,317593,
1.502890,
2.66059%5,
3.361644,
4,515566,
5.627437,
7.099634,
1.285126,
1.371118,
1.740318,

2.193195,

2.531892,
4,167692,

-7
-7
-7

-7
-f
=h
=6
-5
=6

b

-5

=5

-5
-5
-5
-q
-5
-4
-4
-4
-4
-4
-4

. -d

LIKELIHOOD

RELIABILITY

RELIABILITY
FUNCTION OF OVERALL
MAXTIMUM MINIMUM
2.473340, =7 0,000000, n
3.287213, -7 0.000000., 0
8.186940, =7 6.000000, 0
1.069587, -6 0,000000, 0
1.195448, -6 n.,o000000, 0
1.749013, -6 3.239816, -8
3.236475, -6 0,000000, 0
4,174381, -6 0.000000, 0
5.639215} -6 n.OUOUOUp ) n
9.063029, =6 0.000000, 0
1.435269, -5 0.000000, 9
1.644224, -5 n.000000, o
- 2.827527, =5 D.000000, 0
3-3101531 '5_ 0.00”000: f
5.647473, =5 n.000000, -~ 0.
7.1415190, =5 0.000000., 0]
8.087677, =5 1,000000, n
1.155872, -4 0.00U000, 0
1.750155, -4 0,000000, n
1.787984, -4 - 0,000000, 0
.2.700602, -4 0,000000, O
2.979584, -4 0,000000, 0
3.219792, -4 0.,000000, ]
3.786222, =-4 n,000000, 0
4,471434, -4 0,000000, Q

LIKELIHOOD FUNCTION

MIDRANGE

20473340!
3.287213,
8.186940,
1.069587,
1.195448)
1.750199,
3.236475,
4.174381,
5.639715,
90063029’
1.,435269,
1.644224,
2.827%27,
3.310153,
5.647473,
7-115190!
8.087677,
1.15%872,
1.750155,
1.787984,
2.700602,
2.979584,
3.,219792,

- 4,4714354,

NUMRER

171
219
246
354
211

192

219
168
288
298
264
373
310
336
364
441
450
311
354
325
309
330
357
331
305

399



ROVERALL

0.51
0.52
0,53
054
N,55
Ne56
1.57
0.58
0.59
0.60
0,561 .
0.62
0.A3
0.54
0.65
0.66
0.A7
068
0469
0.70
0.71
Ne?72
B.73
0,74
0.75

. PRNGRAM 14,1  OVERALL RELTABILITY LIKELIHOOD FUNCTION

AVERAGE

5.274658,
7.178493,
7.346845,

1.000517, -

1.415175,
1.440985,
2.216782,
24293315,
3.904687,
3.722050,

©4,702719,

5.075022,
6.,402313,
G.278626,
9.777971,
1.531914,
10524796:'
1.933437,
2.337577,
2.820837,
2.985423,
3.411659,
4,941537,
6.120442,
7,465454,

-4

Y
-
-3
-3
-3
-l

=

-3

-3

3
-3

-3

-3

-3

-3 -

-7
-2
-2

.2

-2

-2
-2

-2

-2

LIKELIHOOD

FUNCTION
MAXTMUM
5.649032, -4
8.496562, -4
9.295515, -4
1.418915, -3
1.620361, -3
2.401053, -3
20?71043! '3
2.492031’ '3
3.422141, -3
4,292079, -3
4,592122, -3
6.063942' '3
8.384928, -3
9.395264, -3
1.136776, =2
1.353875, =2
1.642976, =2
2.106507, -2
2.348013, -2
2.701296, =2
3.263251, -2
4,534921, =2
5.247889, =2
60194223} -2
70106235’ -2

OF

MINIMUM

n.000000,
0.000000,
0.000000,
0.000000,
0.000000,
0,000000,
0.000000,
0.000000,
0.000000,
0.000000,
0.000000,
0,000000,

- 0,000000,

0.000000,
0,000000,
0.000000,

- 0,000000,

n,ng0000,
n.000000,
0.000000,
n,000000,
0.000000,
0.000000,
0,000000,
nN.000000,

OVERALL RELIABILITY

MINRANGE

5,649032,

8.496562,
1.418915,
1.620361,
20401”53'
2.771043'
2.492n31,
3.422141,
4,292079,
4,592122,
6.063042,
B.384928,

1.136776,

1.353R75,

1.642076,

2.106507,
2.701296,
3.263251,
4,534921,
50247839l
7.196235,

NUMBER

291
354
350
326
337
380
336
394
324
370
300
ans
370
333
325
291
254
370
255
249
234
222
339
291
241

koo



ROVERALL .

0.76
0.77
0.78
6.79
0.80
0.81
G6.82
0,A3
D.84
0.85
0.86
087
n.as
0.89
.90
N.391
0.92
0.93
0.94
0.95
0.96
0.97
0.98
0.99
1.00

AVERAGE

7.145345,

7.985596,

9.,089128,
90149460!
1.400314,

1,703996,

1.890093,

14493933,
1.950643,

2.340021,
4.120883,

- 2,241288,
4,328830,

5.1348690,
3.791399,

'60056099l

7.028011)
74297300,
6.537980,
8.955730,
5.395294,
7.925003,
1.020717,
1.622351,
0.,000000,

PROGRAM 14.1 OVERALL RELIABILITY LIKELIHOOD FUNCTION

- MAXTMUM

8.573063,
9.959890,
101966999
1.390284,
1-663289!
1.722665,
2.321758,
1.995050,
2.475877,
3.403767,
30621507l
2.046055,
6.074806,
2.,957¢€80,
70108296)
B.004365,
7.578362,
6.113301,
5.787943’
5.479901!

. 7.303622,

6.031406,
70374195!
6.000000,

MINIMUM

- 9,000000,

0.000000,
n,000000,
0.000000,

0.000000,

n,000000,
n.000000,
0.000000,
n,000000,
nN.000000,
n,000000,
0,000000,
n.,000000,
n.,000000,
0,000000,
0.000000,
g.000000,
0,000000,
0.000000,

0.000000,

n,n00000,
0.000000,

-~ 0,000000,

n,nouoooo,
n,000000,

LIKELIHOOD FUNCTION OF OVERALL RELIABILITY

DO IO DOODODOOC T O0ODO0OO00ODCCO200O0 O

MIDRANGE

H.573063,
9.959890,
1,196699,
1.390284,
1.663289,
1.722665,
2.321758!
1.995050,
2.475877,
3,403767,
3.621%507,
2.044055,
5.011136,
6.074806,
2.9576840,
7.108296,
8.004365,
7.578362,
5.78794%,
5.479901,
7.303622,
6.031406!
7.374195,
e.000000,

-2
-2
-1
-1

-1

-1
-1
-1
-1
-1
-1
-1
-1
-1
-1
-1
-1
-1
-1
-1
-1
-1
-2
-2

NUMBER

260
214
240
259
236

215
292
229
168
139
166
127
133
110
88
76
79
64
61
52
31
20
13
10
1

Lo}



ROVERALL

0.01
0.02
0.03
f.04
0,05
D.06
0.07
D.08
0.09
010
0s11
0.12
0.13
Nel14
fe15
Nelb
0.17
0.18
0.19
0,20
.21
0,22
0.23
0.24
025

AVERAGE

0,000000,
7.250818,
2.003098,
2.,995240,
3.491279,
9.995908,
2,484735,

1.652986,

5,564364q,
7.652418,
3.750649,
1.513349,
5.:529600,
1.342112,
4,926719,
1.226273,
3.465801,
B.577075,
2.219327,
4.828213!
1.280830,
J.089009,
5.537887,
1.,076194,
1.754518,

PROGRAM 14,1 OVERALL RELIABILITY LIKELIHOOD FUNCTION

0
-30
-26
-p4
-22
-21

19

-15
-17
-16
-14
-13
-13
-12
-12
-11
-11
-11
-190
-10

-9
-9
-8
=R

-9

MAXTMUM

0.000000,
1.928240,
7.684606,
3.8376479
1.179239,
9.015101,
7.899482,
4.819698,
1.385309,
10833729!
3.4890031,

2.316899,

6.732600,
1.287060,

'40099517’
6.939027l>

1.7897%4,
40358673'
9.174808,
1.725461,

'3.664881,

70476174’
1.471331,
2.782035,
40422377;

CUMULATIVE PBAYESIAN

POSTER]1OR

MINIMUM

0.000000,
1,973948,
2.180812,»
5.153%64,
1.385878,
1.,771008,
4,384392,
6.275076,
6,275076,
6.275076,
5,442563,
9,494213,
2.644610,
3.753354,
4,475259,
1.567487,
1.,567437,
3.414251,
3,776709,
9,776709,
9,776709,
2.N019629.,
3.111160,
3.111160,

3.,111160,

NISTRIBUTION

-27
-25
-24
-23
-22
~22
-21
-21
-21
~16
~-16
~-15

-15

-15
-14
-14
-14
~14
-14
~-14
-11
-11

-11

-11

MIDRANGE
g.o000n00, 0
3.468122, =30
7.695635, =26
3.835053, =23
1.178319, =21
90008075. -20
7.893314, -18
4,815935, =~-17
1.384227, =15
1.832297, =14
3.436311, ~-13
2,315%091, =12
6.727345, =12
1.286055, =11
4.096316, =11
6.933610, -11
1.788357, =10
4,355270, =1n
9.167645, =10
1.724114, =9
3-662“20, -9
7.470352, -9
10470185) -8
2.779865, -8
4-418926' -8

- 160

NUMBRER

48
63

103
111
138
183
111
28
64
84
102
208
135
117
127
162
134
178
132
166
132
171

Loz



ROVERALL

0.26
0.27
N.28
0.29
0.30
0.31
0.32
0.33
0.34
0.35
0.36
0.37
0,38
0,39
0.40
.41
N.42
0.43
0.44
0,45
0.46
8.47
0.48
0,49
0.50

AVERAGE

2.948287,

4,688034,
7.914529,
1.308137,
1.966993,
3.269623,
5.181525,
8.097331,
1.748B056,

1.837543,

2.,741288,
4,040429,
5.638269,

8,028261,
1.150132,

1.608139,

20211943,

3.094246,
4,229862,
5.590648,
7.417750’
9.737887,
1.254018,
1.573032,
1.994535,

PROGRAM 14,1 OVERALL  RELiABILlTY LIKELIHOOD FUNCTION

=B
-8
- B
-7
-7
-7
-7

-f
-6
-6
-6
-6
-5
-5
-5
-5

-5
-5
-5
-5
-4
-4

MAXIMUM

6;279778:
9.839691,

1.513525,

2.395160!
3.503959,
5.093221,
7.522519,
1.103579,
1.638785,
2.425680,

- 3.512423,

5.077604,
70466101'
1.034927,
1.468641,
2.,073103,
2.883781,
3.99463%4,
5.554167,
7.380714’
9.871702,
1.320809,
1.723297,
2.122859,

2.576022,

MINIMUM

_‘ 1.34061.2’
1.688600,

1.688600,
4.900348,

1.603330,
1.603330.,
1.603330,
1.603330,
1.403330,
1.503330,
1.603330,
1.603330,
1.603330,
1.603330,
1.6033350,
1.603330,
1.605330,
1.603330,
1.603330,
1.603350,
1.603330,

- 1.603330,
©1.603330,

CUMULATIVE BAYESIAN VPOSTERIOR DISTRIBUTION

MIDRANGE

6.274885, -

9.832021,
1.512345,
2.393263,
3.501227,
5.089369,
7.516770,
1.102730,
1.637517,
2.423798,
3.509693,
5.073651,
7.460284,
1.034120,
1.467495,
2.071486,
2.881531,
3.991516,
5.549831,
7.374952,
9.863995,
1.319777,
1.721951,
2.121202,
2.574010,

NUMBER

171
219
246
354
211
192
219
198
288
298
264
373
310
336
364
441
450
311
354
325
309
330
357
331
305

o3



ROVERALL

0.51
N,52
0.53
0.54
0.55
0.56
057
0:58
N¢59
0.60
0.A1
0,62
0.63
0.64
0.65
0.66
B.67
N.68
Neb69
Be70
0.71
Ne72
073
0.74
0475

AVERAGE

2+544741,

3.268016,
4,141339,
5192157,
6.,634063,
8.,471910,

1.076580, -

1.336020,
1.659484,

2.581369,

3.189245,
3.912630,
4.R91873,
6.071282,
7.503485,
9.161747,
1.,112346,
1.346514,
1.633008,
1.988802,
2.3829%97,
2.8684910,
3.443701,
4,0949640,

PROGRAM 14.1 OVERALL RELIABILITY LIKELIHOOD FUNCTION

-4
-4
-4
-4
-4
=4
-3
-3
-3
-3
-3
-3
=3
-3
-3

_93,
-3

-2
-2
-2
-2
-2
-2
-2

-2

MAXIMUM

3'935069!
4.883387,
6.052535,
7.544975,
9.448493,

1.177842,

1.432398,
1.724880,
2.107011,
2.589310,

- 3.158624,

3.885742,;
4,759007,
5.630720,
8.647539,
1.056133,
1.278156,
1.535940,
1.860850,
2.251911,

3- 283362'
3.921938,

MINIMUM

1.603330,

- 1.608330.,

1,603330,
1.603330,

- 1.503330,

11603330’

1.603330,

1.603330,
1.503330,
1.6038330,
1.603330,
1.603330,
1.403330,

- 1.603330,

1.603330,
1.603330,
1.603330,
1.603330,

1.603330,:

1.603330,
1.603330,
1.603330,

1.603330, -

1.6033301

CUMULATIVE BAYES]AN POSTERIOR DISTRISUTION

MIDRANGE

3.154567,

3.931997,
4.879574,
6.047809,
7.539083,
9.,441025,
1.176922,
1.431279,
1.723533,
2.105366,
2.587288,
3.156157,
3.882708.
4,755290,
7.114025,
8.640787,
1.055308,
102771581
1.534740,
108593970
2.250152’
2.728%67,
3.280798,
3.918876,

NUMRER

291
354
350
326
337
380
336
394
324
370
300
304
370
333
325
291
256
370
255
249
234
222
330
291
241

o4



- . , o o : toS
- PROGRAM 14,1 OVERALL RELIABILITY LIKELIHOOD FUNCTION

CUMULATIVE BAYESIAN POSTERIOR DISTRISUTION

ROVERALL AVERAGE MAXTMUM MINIMUM ; MIDRANGE NUMBER
0.76 4,869637, <2 4,683094, =2 ©1.,603330, =8 4,679438, -2 260
.77 5,764265, =2 , 5,619587, =2 1.603330, =8 5,615199, =2 214
0.78 64822272, -2 . 6.760386, =2 1.603330, . =8 , 6.755107, -2 240
0.79 © B8.01B648, -2 8,054609, =2 1.603330, =8 8.048319, =2 259
N.R0 . 9.388191, -2 9.496881, =2 ' 1.603330, -8 9.489466, =2 236
0,82 1.285369, <1 1,327675, - -1 1.,603330, =8 1.3266368, =1 292
0.83 1.488122, =3 1.553166, -1 1.603330, =B 1,551053, -1 - 229
0.R4 1.728749, -1 '1.,821985, =1 . 1.603330, =8 1.820562, =1 168
0+85 2,011236, =1 - 2.,112012, -1 " 1.603330, -8 ©2.110362, -t 139
N.86 2.363967, =1 . 2.481522, -1  1.603330, =8 2,479584, =1 166
087 2.736115, =1 2.863150, -1 C 4.603330, =R 2.860915, =1 127
0.88 3.153402, 1 3.315784, -1 1.603330, =8 3.313195, -1 133
0.89 3.614811, -1 3.841795, =1 1.603330, =8 . 3.,838795, -t , 110
0,90 4,131937, -1 4,406953, -1 1.603330, =8 4,403512, -1 88
0.91 4,788161, -1 4,998258, -1 1.603330, -8 4,994355, -1 76
Ne92 5.481357, =1 5.736904, =1 . 1,603330, =8 5,732424, -1 79
.93 6.220690, =1 6.483836, =1 1,603330, =8 6.478773, =1 64
n.94 ©7.005450, -1 7.267104, -1 1.603330, -8 7.261429, =1 61
0.95 7.880295, -1 8.052651, =1 1.603330, =8 8.046363, -1 52
0¢96 B.621344, -1 B.795655, =1 1.403330, =8 8,788787, -1 31
0.97 0,299353, -1 9.,422834, -1 1.603330, =8 9.415476, -1 20
0.98 9.,710315, -1 9.806744, =1 1.603330, =8 9.799086, =1 13
0.99 . 9,9%9696, -1 9.979320, =1 2.340658, -1 9.973356, ~1 10

1.00 1.000000 ' 1.000000 - 1,000000 : 1.000000 1

BAYESIAN LOWER 90 PERCENT CONFIDENCE ROUND

AVERAGE = 0.80400 MAXIMUM = 0,80300 - MID=RAMGE = 0.80300



PROGRAM 142,
__BAYESIAN CONFIDENCE. BOoUND




titLe

bayesian confidence bound

chapter o

c>19
d>39
g>31
h>63
u>31
Ww>1000
X>19

i=o(1)16
pead(ci)
repeat

go=o

ho=o

do=o0

dig=1
di6=1
d33=o
hyt=1
hia=1
N33=0+9375
h34=0.9086
h35=°.87 17
hé3=0

i=1(1)s
hi=i/10
repeat

i=6(1)11
hi=h(i-1)+o0.05
repeat

i=12{1)30
hi=h(i-1)+o0.01
repeat

i=z(1)3!

gi=@Log(hi)
gi=@exp(20gi)

repeat

j=o

i=1(z)1
reaq(dig
a=dl

jumnp 20

2I)d(i+17)=d

repeat
j=1
i=4(1)30

a=hi
jump 20

22thi+3z)=d

repeat
jump 23

zo)a=QngZa)

a==2a -

b=0Log{o.5a)
b=Gexplo.25b)
c=¢exp(-o.5a)

PROGRAM

14- 2

d=1+a/2.5+aa/11.25+aaa/73.125

d=1.10326bcd
jumnp 21, j=o

junp 22

23)newline

1065,0,0, 5.1

nevline 2
space- 22
captlion

Programn 14.2

caption
based

an

bayesian confidence bound

chi-squared

prior

distributions

i+07



newline 3

space 137

caption ]

r performance Likelihood cumulative prior probability
newline

newline

i=o(1)16

newline

space- 40
print(di)z, 4
space- 6
print(ci), 4
space-13 -
print(1-d(i+17))1,4
repeat

newline
1065,0,0,5.1
hewline 2
space 22
caption
program 14.2 bayesian confidence bound
caption : . B 3
based on chi-squared prior distributions

newline ;3

space- 37

caption - : : :

r functional Likelihood cunulative prior probability

newline
newline
i=o(1)31
newline
space- 40
print(hi)z, 4
space-s
print(gi)z, 4
space-13 -
print{i-n(i+32))1,4
repeat

o3

newline

1065,0,0,5.1

newline 2

space 22

caption : :

program 14.2 bayesian confidence . bound

caption ~ .
pased on chi-squared prior distributions

neviline 3

space s§52

caption . .

seassx  ypper bound sxssee

newline 3

space 3o

caption .

cunulative posterior distribution function

caption '
of overall reliability

newline 3

n=t

i=I(I)3I -
a=h(i+31)-h(i+32)
ui=o.sagi+o.sag(i-1
repeat

i=1(1)16
a=d(i+16)-d{i+1q)
xi=o.sacito.sac(i~1)
repeat

1)i=o(1) 1000
wi=o
repeat

m=n+30
p=n+r1gs
c=o0



i=n(1)m
jump 2,0.000001>ul

j=n{1)p
k=n(1)p
t=n{1)p

a=hidjdkdl
b=ulxjxkxl
q=0intpt{1cocoa+o.s)
wg=wg+b

c=Cc+b

repeat
repeat
repeat

2)repeat

wo=vio/C
i=z1(1)1000
wi=w(i-1)+wi/c
repeat

in=10

i=o(z10)990
j=i+9
space 16
k=1(1)j
print(k/1000)1,35
repeat
newline
space 16
k=i(1)j
print(wk)1,s
repeat
newline
newline

jump Go,i#roin

nevwline
1065,0,0,5e1
newline 2
spacCe 23
caption

program 14.2 bayesian confidence boﬁnd

caption

based on chi—sqﬁared prior distriDUtions

neviline 3
spacCe 52

jump 70, jn=1

caption . -

s23223  ypper bound sscesase
jump 65

70)caption L
ssesee  LOower bound asssess

65)newline 3
space- 3o
caption o .
cunulative posterior distribution
caption
of overall reliability
newline 3
in=in+io

60)repeat

function

L 09



r‘=0( I)IOOO
jump 8,wr>o.10
repeat

8)s=o
d=vw{pr-1)
newline 3
space. 41
caption

bayesian go percent confidence

i=n{1)m A
jump 9,0.000001>ul
j=n(:§p

k=n{1)p

L=n(1)p

a=hidjdkdl
b=ulxjxkxl
=8intpt(1ccoa+to.g)
jump 11,g=r

10)repeat
repeat
repeat

9)repeat
jump 12

Ii)WS=a.
wis+1)=b/c
S=g+2

jump 1o

12) j=s—-4

13)i=0

S=o(2)j -

junp 14,vw(s+2)>wus
a=ws

b=w(s+1)
ws=vw(s+2.)
wis+1)=w(s+3)
wls+2)=a

wis+3)=b

bound

i=1

14 )repeat

jump 13,i=r1
=312

i=o(2)j
d=d+w(i+1)

jump 40,d>o.10
repeat
40)print(wi)s,s

jump ror,n=o
n=o

nevwline

1065,0,0,51

nevwline 2

space 22

caption ; .

program 14.2 bayesian confidence bound

caption : ) .
based on chi-squared prior distributions

newline 13
space sz
caption -
*sEBBED Lowenr bound ansaeEN
newline 3
space 3o
caption : ; . )
cumulative posterior distribution function
caption )
of overall reliability
neviline 3

i=o(1) 30
ui=u(i+r1)
repeat

i=o(1)15
xi=x(i+1)
repeat

Ylo



ji=1

jump =

xox)end

close

0«0000
0.0373
0«I341
Ce1G29

G+ 5000
0.8500

009350
0+9900

*e27

0.0001
0.0803
0.1856
0.1601

0.5987
0+3000
0.9600

09938

0e,0006

0.2119
0+0955

0.691Ij3

0.9750
0¢9975

0.0029

Oe2142
0.0474

07500

0.9772
0.9990

0.0076

0.2028
0.0000

0.9878

ey



~ | | | NES
PRNGRAM 14.2 BAYESIAN CONFIDENCE BOUND BASED oN CHI-SQUARED PRIOR DISTRIRUTIONS

R FPERFORMANCE LIKELIHOOD CUMULATIVE PRIOR PROBABILITY

10,0000 0.0000 | 4.0000

0.5000 i 0.0001 D.1132
0.5987 0.0006 . 7.1510
N.6915 0.0029%9 - 01979
0.7500 0.0076 01.2351
0.8500 0.0373 S 0.3213
0.9000 0.0803 : ’ .3843
0.9350 0.1341 ' 01,4457
0.9600 D.1856 1.5081
0.9750 0.2119 : 0.5621
1.9772 - 0.2142 0.5720
0.9878 0.2028 : N.6337
0.9900 80,1929 1.6514
0.9938 0.1601 b.6906
0.9975% 0.0955 J.7533

1.0000 - 0.0000 _ 1.0000



| | , | 13
PROGRAM 14,2 BAYESIAN CONFIDENCE - BOUND BASED ON CHI~SQUARED PRIOR DISTRIBUTINNS

R FUNCTIONAL LIKELIHOOD CUMULATIVE PRIOR PROBABILITY

0.0000 0.0000 0.0000
0.1000 0.0000 0.0625
0.2000 - 0.0000 v 0.0914
0.4000 0.0000 © D.0R65
0.5000 0.0000 0.1132
8.5500 6.0000 0.1310
0.6000 0.0000 0.1516
0.6500 - 0.0002 0.1754
0.70010 0.0008 . 0.2029
0.7500 - 0.0032 0.,2351
0.8000 © 0.0115 - 0.2736
0.8100 0.0148 | 0.2823
0.8200 i.0189 0.2913
0.8300 0.0241 , 0.3008
-0.8400 0.0306 0.3108
0.8500 0.0388 0.5213
0.8600 - 0.0490 0.,3324
0.8700 : 0.0617 ‘ 0.3441
0.8800 T 0.0776 3+3566
0.8900 0.0972 0.3700
0.9000 0.1216 . 0.3843
0.9100 0.1516 0,5998
0.9200 0.1887 : : 0.4163
0.930nN 6.2342 : : 0.4355
0.9400 .0.2901 0.4564
0.9500 . 0.3585 ‘ 0.4R03
0.9600 N.4420 0.5081
6.970n0 0.5438 0.5419
0.9800 0.6676 0.5857
0.9900 0.8179 S ' 0.6514

1.0000 .1.0000 1.0000



PRNGRAM 14.2 BAYESIAN CONFIDENCE - BOUND BASED QN CHI-SGUARED PRIOR DISTRIRUTIONS

0.00000
0.00000

0.o01000
0.00000

0.02000
G.on000

0.03000

0.00000

0.04000
~0.00000

0.05000
0.00000

0.06000
0.00000

0.07000

" 0.00000

0.08000
0.00000

0.09000

0.00000

0.10000
0.00000

CUMULATIVE POSTERIOR DISTRIBUTION

0.00100
0.00000

0.01100
6.00000

0.02100
0.00000

0.03100
0.00000

0.04100
0.00000

0.05100

0.00000

0.00000

0.07100
0.00000

0.08100
0.00000

0.09100
0.00000

0.10100
0.00000

0.06200
0.00000

0.01200
0.00000

0.02200
0.00000

6.03200

6.00000

0.04200
0.00000

0.05200
0.00000

0.06200
0.00000

0.07200
g.00000

0.08200
0.00000

0.09200
0.00000

0.10200
0.00000

#x#as% UPPER BOUND FFYYT Y BN

0.00300
0.00000

0.01300
0.00000

- 0.02300

0.00000

0.03300
0.00000

 $.04300

0.00000

- 0.05300

0.00000

0.06300
0.00000

0.07300
0.00000

0.08300
0.00000

0.09300
0.00000

0.10300

0.00000

0.00400

0.00000
0.01400

0.00000

0.02400
0.00000

0.03400

0.00000.

0.04400
0.00000

0.05400
0.00000

0.06400
0.00000

0.07400
0.00000

0.08400
0.00000

0.09400
6.00000

0.10400
0.00000

FUNCTION

0.00500

0.00000

0.01500
0.00000

- 0.02500

0.00000

0.03500
0.00000

0.04500
0.00000

0.05500

0.00000

0.06500

'0.00000

0.07500
0.00000

0.08500
0.00000

6.09500
0.00000

0.10s500
0.000n0

OF OVERALL RELIABILITY -
0.00600 0.00700 0.00800
0.00000 0.00000 0.00000
0.01600 0.01700 0.01800
0.00000 0.00000 0.00000
0.02600 0.02700  0,02800
0.00000 0.00000 0.00000
0.03600 0.03700 0.03800
0.00000 0,00000 0.00000
0.046006  0.04700 0.04800
6.00000 0.00000 0.00000
0.0%600 0.05700 0.05800
0.00000 0.00000  0.,00000
" 0.06600 0.06700 0.06800
"0.00000 0.00000 0.00000
0.07600° 0.07700 0.07800
0.00000 0.00000 0.00000
0.0R600 0.08700 0.08800
0.00000 ©0.00000 0.00000
0.090600 0.09700 0.09800
0.00000 0.00000  0.00000
0.10600 0.10700 0.10800
6.00000 0.000N0

0.00000

0.00900
0.00000

N.01900

c.00000

0.02900

0.00000

0.03900
8.00000

0.04900
0.00000

0.05900
g.00000

n.06900
D.00000

N.07900
0.0QUOD

0.08900
0.00000

0.09900
0.00000

0.10900
p.oc0000

Ly Iy



PROGRAM 14,2 BAYESIAN CONFIDENCE BOUND BASED 0N CHI-SQUARED PRIOR DISTRIRUTIONS

0.11000
0.00000

0.12000

0.00000

0.13000
0.0n000

0.14000
0.00000

0.15000
n.g0000

0.16000
G.00000

0.17000

0.00000

0.1a000
0.00000

0.15000
0.p0000

0.20000
0.00000

CUMULATIVE: POSTERIOR

6.11100
0.00000

0.12100

0.00000

0.13100
0.00000

0.14100
0.00000

0.15100
0.00000

6.16100
0.00000

0.17100
0.00000

0.18100
0.00000

0.19100
0.00000

0.20100
0.00000

0.11200
0.00000

0.12200
0.00000

0.13200
0.00000

0.14200
g.00000

0.15200
g.00000

0.16200
0.00000

0.17200

0.00000 -

0.1R200
0.00000

g0.19200
0.00000

0.20200
0.00000

PY Y PTY UPPER
DISTRIBUTION
0.11300 0.11400
0.00000 0.00000
0.12300 0.12400
0.00000 0.00000
0.13300 0.13400
0.00000 0.00000
0.14300 0.14400
0.00000 0,00000
0.15300 0.15400
0.00000 0.00000
0.16300 0.16400
0.00000 0.00000
0.17300 0.17400
0.00000 0.00000
0.18300 0.18400
0.00000 0.00000
0.19300  0.19400
0.000600 0.00000
0.20300 0.20400
n.00000 0.00000

BOUND LE L A X

FUNGTIOM OF OVERALL RELIARILITY

0.11500
g.000n00

0.12500°

0.000n0

013500
0.00000

0.14500
0.00000

0.15500
0.00000

0.16500
0.00000

C0.17500

6.00000
0.13500

0.00000

0.19500
0.00000

0.20500
0.00000

0.11600
0.00000

0.12600
0.00000

0.13600
0.00000

0.14600
0.00000

0.15600

-0.00000

0.14600
0.00000

0.17600
0.00000

0.1R600
0.00000

0.19600
0.000080

0.20600"

0.00000

0.11700
g.00000

0.12700
0.00000

0.13700
0.00000

0.14700
g.00000

0.15700
0.00000

0.16700
0.00000

8.17700

0.00000

0.18700
0.00000

0.19700
0.00000

0.20700
0.00000

0.11800

g.00000

0.12800
0.00000

0.13800

0.00000

0.14800

- 0.00000

0.15800
0.00000

0.16800
0.00000

0.17800
0.000n0

0.18800
g.00000

0.19800
0.00000

0.20800
g.00000

0.11900
0.00000

0.12900

1 0.00000

0.13900

0.00000

0.14900
0.00000

0.15000
0.000090

0.16900
0.00000

0.17900
0.000n0

0.18900.

0.00000

- 0.19900

0.00000

n.20000
6.00000

L))



PROGRAM 14,2 BAYESIAN CONFIDENCE BOUND BASED ON CHI-SQUARED PRIOR DISTRIRUTIONS

0.21000
0.00000

0.22000
0.00000

0.23000
0.p0000

0.24000
0.00000

0.25000

0.00000

0.24000
0.ontoo

0.27000
0.00000

0.28000
0.00000

0.29000

0.g0000

0.30000
0.00000

LA XX 1

UPPER

CUMULATIVE POSTERIOR DISTRIBUTION

0.21100
0.00000

0.22100
0.00000

0.23100
0.00000

0.24100
0.00000

0.25100
0.00000

6.26100

0.00000

0.27100
n.nog0oo0

0.28100
0.00000

0.29100
g.00000

0.30100
0.00000

0.21200
0.00000

0.22200
0.00000

0.23200

0.00000

0.24200
0.00000

0.25200
¢.00000

0.26200
¢6.00000

0.27200
0.00000

0.28200
0.00000

0.20200

0.00000

0.30200
0.00000

0.21300

0.00000
0.22300

0.00000

0.23300
0.00000

0.24300
0.00000

nN.25300

0.00000
0.26300

g.00000

0.27300
0.00000

0.28300
0.00000

0N.29300

. 0.00000

0.30300
0.00000

- 0.21400

0.00000

0.22400
0.00000

0.23400
g.00000

0.24400
0.00000

0.25400
0.00000

0.26400
0.00000

0.274100
0.00000

0.28400
0.00000

0.29400
0.00000

0.30400

0.00000 .

BOUND

LE T X X X}

FUNCTION OF OVERALL RELIABILITY
0.21500 0.21600 0.21700 0.21B70
0.00000 0,00000 0,00000 0,00000
0.225n0 0.22600 0.22700 0.22800
0.000n0 0.00000 0.00000 0.00000
0.23500 0.23600 0.23700 0,23800
0.00060 0.00000 0.00000 0,00000
0.24500 0.24600 0.24700 0.24800
0.00000 0.00000 0.00000 0.00000
0.25500 0.25600 0.25700 0.2%800
0.00000 0.00000 0.00000 0.00000
0.26500 0.26600 0.26700  0.26800
0.00000 0.00000 0,00000 0.00000
0.27500 0.27600 0.27700 0.2780)
0.00000 0.00000 0.00000 0.00000
0.28500 0.283600 0.28700 0.28800
0.00000 ©0.00000 0.00000 0.00000
0.29500 0.29600 0.29700 0.29800
0.00000 0.00000 0.00000 0,00000
0.30500 0.30600 0.30700 0.30800
0.000n0 0.00000 0.00000 0,00000

0.21900
0.00000

nN.22900
0.00000

0.23900
0.00000

0.24900

0.00000

0.25900
0.00000

0.26900
6.00000

0.27900
0.00000

0.28900
0.00000

0.29900

0.00000

0.30900
0.00000

AT



PROGRAM 14.2 BAYESJIAN CONFIDENCE BOUND BASED o0ON CHI-SQUARED PRIOR DISTRIRUTIONS

0.31000
0.00000

0.32000
0.000n0

0.33000
0.00000

0.34000
0.00000

0.35000
0.00000

0.36000

0.00000

0.37000
0.00000

0.38000
g.00000

0.39000
0.n0000

¢.40000
0.00001

* 3% oW

CUMULATIVE POSTERIOR
0.31100 0.31200 0.31360
0.00000 0.00000 0.00000
0.32100 0.32200 0.32300
0.00000 0.00000 0.00000

0.33100  0.33200 0.33300
0.00000 0.00000 0.00000
0.34100 0.34200 0.34300
0.00000 0.00000 0.00000
0.35100 0.35200  0.35300
0.00000 0.00000  ©0.00000
0.36100 0.36200 0.36300
0.00000 0.00000 0.00000
0.%7100 0.37200 0.37300
0.00000 0.00000 0.00000
0.58100 0.38200 0.38300
0.00000 0.00000 n.00000
0.39100 0.39200 0.39300
0.00000 0.00000 0.060000
0.40100 0.40200 0.40300
0.00001 0.00001 0.00001

UPPER

DISTRIBUTION

0.31400
0.,00000

0.32400
0.,00000

0.33400
0.00000

0.34400
0.00000

0.35400
0.00000

0.36400
0.00000

0.37400
0.00000

0.38400
0.00000

0.39400
g.00000

0.40400
0.00001

BOIND LE L X 2 X
FUNGTION OF OVERALL
3.31500 0.31600
0.00000 0.00000
0.32500 0.32600
0.00000 0.00000
0.33500 0.33600
0.00000 0.00000
0.34500 0.345600
0.00000 0.00000
0.35500 0.35%600
0.00000 0.00000
0.36500 0.36600
g.000n0 - 0.00000
0.37500 0.37600
0.00000 0.00000
0.38500 0.3R600
0.00000 0.00000
0.39500 0.39600
0.00000 0.00000
0.40500 0.,40600
0.00001 0.00001

0.31700
0.00000

0.32700

0.00000

0.33700
0,00000

0.34700
0.00000

0.35700
0.00000

0.36700
0.00000

0.37700
0.00000

0.38700
0.00000

0.39700

0,00001

0.40700
0.00001

RELIABILITY

0.318n0

6.00000

0.32800
0.00000

0.33400
0.00000

0,348040

0.00000

0.35800
0.00000

0.36800

g.o000n0

0.37800
0.00000

0.38800
0.00000

0.39800
0.00001

0.408n0
0.00001

0.31900

0.00090

" 0.32900

0.00000

0.33900

g.00000

0.34900
6.00000

0.35900
0.00000

0.36900

0.00000.

0.37900
f.ofg000

N.38900
0.00000

0.39900
0.00001

0.40900
0.00001

Y17



PROGRAM 14.2 BAYESIAN

0.41000
0.00001

0.42000
0.060002

0.43000
0.000072

0.44000
0.00004

0.45000

0.00006

0.46000
0.00007

0.47000
0.p0011

0.48000
0.00016

0.49000
0.00022

0.5n000
0.0n027

CUMULATJVE

0.41100
0.00001

0.42100
0.00002

0.43100
0.00003

0.44100
0.00004

0,45100
0.00006

0.46100
0.00008

0.47100
g.00012

0.48100
©0.00016 -

0.49100
0.00022

0.50100
0.00027

POSTERIOR
0.41200 0.41300
0.00001 0.00001
0.42200 0.42300
0.00002 0.00002
0.43200 0.43300
0.00003 0.00003
0.44200 0.44300
0.00004 0.00004
0.45200 0.45300
0.00006 0.00006
0.46200 0.46300
0.00008 0.00009
0.47200 0.47300
0.00012 0.00012
0.48200 0.48300
0.00017 0.00018
0.49200 0.49300
0.00023 0.00024
0.50200 0.50300

0.00027

CONF IDENCE

BOUND

BASED ON

HERBRS UPPER BOUNMD  #*uswss

0.00028

DISTRIBUTION

0.41400
0.00001
0.42400
0.00002

0.43400
0.00003

0.44400
0.00004

0.45400
0.00006

0.46400

0.00009

0.47400
5.00013

0.48400
0.00018

0.49400
0.00024

0.50400
0.00028

FUNCTI1ON

0.41500
0.00001

0.42500

0.00002

0.43500
0.000n03

0.44500
0.00005

0.45500 -

0.00006

0.46500
0.00009

0.47500
0.00014

0.45500
0.00019

0.49500
0.00075

0.505n00
0.00078

0F OVERALL

0.41600
0.00001

0.42600
0.00002

0.43600
0.00003

0.44600
0.00005

0.45600

0.00007

0.46600
0.00010

0.47600
0.00014

0.48600
0.00019

0.49600
0.00025

0.50600
0.00029

CHI-SQUARED PRIOR

0.00029

DISTRIRUTIONS
RELIABILITY

0.41700 0.41800 0.41900
0.00001 0.0000%  0.00001
0.42700 0.42800 0.42900
0.00002 0,00002 0.00002
0.43700 0.43800 0.43900
0.00003 0.00003 0.00004
0.44700 0.44800 0.44900
0.00005 0.00005 0.00006
0.45700  0.45800  0.45900
0.00007 0.00007 0.00007
0.46700 0.46800 0.46900
0.00010 6.00011 0.00011
0.47700 0.47800 0.47900
0.00015 0.00015 0.00015
- 0,48700 0.48800 N.48900
0.00020 0.00021 0.00022
0.49700 0.49800 0.49900
0.00026 0.00026 0.00027
0.50700 0.50800 0.50900
0.00029 0.00030

g



PROGRAM 14.2 BAYESIAN CONFIDENCE BOUND BASED 0N CHI-SQUARED PRIOR. nISTRIRUTIONS

0.51000
0.00030

0.52000
0.00032

0.53000
0.00035

0.54000
0.00041

0.55000
G.on047

0.56000
0.00058

0,57000
0.00069

0.50000
d.0nnBR7

0.59000
0.0010°9

0.60000
0.00128

L2 2 XX 3 J

UPPER

CUMULATIVE POSTERIOR DISTRIBUTION

0.51100
0.00030

0.52100

0.00032

0.53100
0.000836

0.54100
0.00041

0.55100
0.00047

0.56100
0.00058

0.57100
n.00071

0.58100
0.00089

0.59100
0.00112

0.60100
0.00129

0.51200
0.00030

0.52200
0.00032

0.53200
0.00037

0.54200
0.00042

0.55200
N.90048

0.56200
0.00060

0.57200
0.00072

0.58200
0.00094

0.5%200
0.00113

0.60200
0.00130

- 0.51300

0.00030

0.52300
0.00033

0.53300
0.00037

0.54300

'0.00042

0.55300
0.00050

0.56300
~0.00060

0.00075

0.58300
0.00095

0.59300
0.00114

0.60300
0.00131

0,51400
0.00030

0.52400
0.00033

0.53400
0.00037

0.54400
0.00042

0.55400
0.00051

0.56400
0.00062

0.57400
0.00078

0.58400
0.00099

0.59400
0.00116

0.60400
0.00132

BOUND

L2 X X X

FUNCTION OF OVERALL RELIABILITY

0.51500
0.00031

0.52500

- 0.00034

0.53500.

0.00038

0.54500
0.00043

- 0.555n0

0.00051

0.56500
0.00063

0.57500

~0.00079

0.58500
©0.00100

0.59500
0.00117

0.60500
0.00135

0.51600

0.00031

0.52600
0.00034

0.53600
0.0003¢e

0.54600

0.00044 .

0.55600

0400053

0.56600
0.00063

0.57600
0.00030

0.58600
0.00102

0.59600
0.00121

0.60600
0.00136

0.51700
0.00032

0.52700
0.000324

0.53700
0.00040

0.54700
0.00045

0.55700

0.00053

0.56700
0.00064

0.57700
0.00082

0.58700
0.00103

0.59700
0.00125

0.60700
0.00140

0.51800
0.00032

0.52800

0.00035

3.53800
0.00040

0.54800
0.0n04s

0.55800
0.00054

0.56800
0.00066

0.57800

0.00084

0.58800
0.001n6

0.5%8n0
0.00125

0.60800
0.00144

0.51900
0.00032

0.52900
0.00035

0.53900
0.00040

06.54900
0.00046

0.5%200
6.00055

0.56900
0.00068

0.57900
0.000RS

0.58900
0.00107

0.59900
n.0n127

0.60900
01.00145

L9
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PROGRAM 14,2 BAYESIAN CONFIDENCE BOUND BASED 0N CHI-SQUARED PRIOR DISTRIRUTIONS

saxsa®  UPPER BOUND

ERARNNE

DISTRIRUT[ON

0.0099%

CUMULATIVE POSTERIOR FUNCTION OF OVERALL RELIABILITY
0.61000 0.61180 0.61200 0.61300 0.61400 0.61500 0.61600 0.61760 0.61800  0.61900
0.00146 0.00148  0.00153  0.00154 0.00156 0.00162 0.00165 0.00166 0.00169 0.00171
0.52000  0.62100 0.62200 0.62300 0.62400 0.62500 0.62600  0.62700 0.62800  0.62900
0.00172 0.00182 0.00189  0.00192 0.00194 0.00196 0.00198  0.00200 0.00202  0.00203
0.63000 0.63100 0.63200 . 0.63300 0,63400 0.63500 0.63600 0.63700 0.563800  0.63000 -
0.00216  0.00224  0.00228  0.00230 0.00235  0.00236 0.00242 0.00252 0.00253  0.00262
0.64000 ~ 0.64100  0.64200 0.64300 0.64400  0.64500 0.64600 0.64700 0.64800  0.64900
0.00267  0.00269 0.002735 0.00279  0.00282 0.00288 0.00293 0.00308 0.00316 0.00323
0.65000 0.65100 0.65200 0.65300 0.65400 0.65500 0.65600 0.65700 0.65800  0.65900
0.00332  0.00335 0.00338 0.00343  0.00347 0.00349 0.00368 0.00379 0.00389  0.00305
0.66000 0.66100 0.66200 0.66300 0,66400 0.66500 0.66600 0.66700 0.66800  0.66900
0.00407 0.00412 0.00422 0.00429 0,00436 0.00440 0.00457 0.00476 0.004R4  0.00491
0.67000 * 0.67100 0.67200 = 0.67300 0.67400 0.67500 0.67600 0.67700 0.67800 0.67900
6.00500 0.00508  0.00515 0.00545 0.00560 0.00575 0.00598 0.00603 0.00606 0.00619
0.6R00N0  0.681D0 0.68200 0.68300 0.68400 0.68500 0.68600 0.68700 0.6R800  0,68900
0.00628 0.00639  0.00649 0.00664 0.00684 0.00696 0,00702 0.00716 06.00729  0.00743
0.69000 0.69100 0.69200  0.69300 0,69400 0.69500 0.69600 0.69700 0.69800 0.69900
0.00755 0.0077L  0.00776  0.00798 0,00830 0.00838 0.00841 0.00860 0.0D0845 0.00RR4
0.70000 0.70100 0.70200 0.70300 0.70400 0.705006 0.70600 ©0.70700 0.70800 0.70900
0.00889 0.009i1  0.00936 0.00942 0.00977 0.009A3 0.01005 - 0.01024  0.01032



PROGRAM 14.2 BAYESIAN CONFIDENCE BOUND BASED oON CHI*SQUARED PRIOR DISTRIRUTIONS

0.71000
0.01038

0.72000
0.01323

0.73000
0.0155¢6

0.74000
0.01877

0.75000
0.02263

0.76000
0.02688

6.77000
0.03198

0.78000
9.03781

0.79000
0.04767

0.580000
0.05882

aesae YPPER
CUMULATIVE POSTERIOR DISTRIBUTION
0.71100 0.71200  0.71300 0.71400
0.01075 0.01085 0.01113 0.01143
0.72100 0.72200 0.72300 0.72400
0.01346  0.01393  0.01411  0.01436
0.73100 0.73200 0.733060  0.73400
0.01588 0.01619 0.01649 0.01731
0.74100 0.74200 0.74300 0,74400
0.01917 0.01939 0.02002 0.02016
0.75100 0.75200 0.75300 0.75400
0.02276  0.02292 0.02313  0.02333
0.76100 0.76200 0.76300 0.76400
0.02708  0.02733  0.02945  0.02988
0.77100 0.77200 0.77300 . 0.77400
0.03233  0.02257 0.03282 0.03314
0.78100 0.78200 0.78300 ° 0.78400
0.03817 0.p3871 0.03989  0.04039
0.79100  0.79200 0.79300 0.79400
0.04794  0.04886 (.05012 0.05120
0.80100 0.80200 0.R0300 0.80400
0.05917 0.06012 0.06065 0.06133

%% % s &

0F OVERALL RELIARILITY

BOUND
FUNC T ION
0.71500  0.71600
0.01214  0.01237
0.72500 0.72600
N.01450 0.01458
0.73500 0.73600
0.01743 0.,01778
. 0.74500 0,74600
0.02040 0.02139
0.75500 0.75600
0.023R0 0.02486
0.75500 0.76600
0.03037 0.,03061
0.77500 0.77600 -
0.03464 0.03517
0.78500 0.78600
0.04245  0.04282
0.79500 0.79600
0.05209 0.05474
0.80500 0.80600
0.06223  0.06571

0.71700
0.01248

0.72700
0.01405

0.73700

0.01789

0.74700
0.02159

0.75700
0.02575

0.76700
0.03104

0.77700
0.03597

0.78700
0.04442

0.79700
0.05556

0.80700
06.06620

0.71800
0.01285

0.728n0
0.015n7

0.73800
0.01819

0.74800
0.02220

0.75800
0.02596

0.768n0
0.03129

6.778600

D.03689

0.788n0
0.04512

0.79800
0.05643

0.80800
G.07145

0.013n3

0.72900
nN.01543

0.73900
0.01R46

0.74900

0.02233

0.75900

0.76900
0.03165

0.77900
Nn.03744

0.78900

0.79900
n.05682

1.80900
N.07226

Lot



PROGRAM 14.2 BAYESIAN CONFIDENCE BOUND BASED 0N CHI-SQUARED PRIOR DISTRIXUTIONS

0.81000
0.07391

0.82000

0.09270

0.83000
0.11104

0.34000
0.13665

0.85000
0.16084

1 0.86000
0.18827

0.87000
0.22411

~ 0.88000

0.26829

0.89000
0.31616

0.36577

L2 A L X X

UPPER

CUMULATIVE POSTERIOR DISTRIBUTION

0.81100
0.07578

0.82100

0.09380
0.83100

0.11669

0.84100
0.14062

0.85100
0.16226

0.86100
i.18917

0.87100
0.22630

0.83100
0.26970

0.891n0
0.32077

0.37857

0.81200
0.07693

0.82200
0.09500

0.83200
0.11744

0.84200
0.14686

0.85200
0.14520

0.86200
0.19662

0.87200
0.23164

0.88200
0.27181%

0.89200
0.32928

0.90200
0.38029

0.81300
0.07745

0.82300

0.09651

0.83300
0.11625

0.84300
0.14R61

-0.85300

0.17181

0.86300
0.19938

0.87300
0.23382

0.88300
0.27396

0.89300

0.33096 -

0.90300
0.38841

0.81400
0.07982

0.82400
0.09838

0.83400

0.12233
0.84400

0.15103

0.85400
0.17272

0.86400
0.20481

0.87400

0.23665

0.88400
0.27871

0.89400

0.33547

0.90400
0.38969

BOUND
FUNCTION

0.81500
0.08145

0.82500
0.09945

0.83500
D.122A44

0.84500

0.15303

0.85500
0.17597

0.86500

0.206R7

0.875n00
0.24839

0.88500
N.28286

0.89500
Ne34184

0.90500
0.39229

L L2 224

0F OVERALL RELIABILITY

0.81600
0.08281

0.82600
0.10036

0.83600
0.12635

0.84600

0.85600
6.17892

0.86600
0.20891

0.87600
0.24968

0.88600
0.2R445%

0.89600
0.34463

0.90600
0.39981

0.81700
0.083R6

0.82700
0.10277

0.83700
0.12709

0.84700
0.15651

0.85700
0.18062

0.86700
0.21545

0.87700

0.25442

0.88700
0.29801

0.89700
0.35006

0.90700
0.40138

0.81800
0.08459

0.82800
0.10459

0.83800

0.12691

0.84800
0.15808

0.858010
0.1R8288

0.86800
0.21674

0.87800
0.26226

0.88800
0.30179

0.89800
0.35548

0.90800
B.4n428

0.81900
n.08791

0.82900
0.11014

0.83900
N.13673

0.84900
n.15986

0.859n00
n.18408

n.86900
nN.22317

0.87900

N.26410

n.88900
0.31341

0.89900
n.363490

N.90900
0.41213

G223,



PROGRAM 14.2 BAYESIAN CONFIDENCE BOUND BASED ON CHI-SQUARED PRIOR DNISTRIRUTIONS

0.91000
0.42032

0.92000
0.48542

0.93000
0.57245

0.94000
0.64333

0.95000
0.7254°

0.80444

0.97000
0.88510

0.98000
0.94385%

0.99000
0.98776

CUMULATIVE POSTERIOR DISTRIBUTION

0.91100
0.42575

©8.92100

0.49623

0.93100

0.94100
0.65160

-~ 0.95100

0.73947

0.96100

0.81663

0.97100
0.88667

0.98100
0.94945

0.99100
0.99036

0.91200
0.43902

0.92200
0.50032

0.93200
0.57975

0.94200
0.66347

0.95200
0.74700

0.96200
0.82334

0.97200
0.89471

0.98200
0.95425

0.99200
0.90082

XYY UPPER— BOUND #anezw

0.91300
0.44712

0.92300

0.50859
0.93300.

0.58528

0.94300

0.66564

0.95300
0.75935

- 0.96300

0.83902

0.97300

0.90710

0.98300
0.95962

0.99300
0.99286

BAYESIAN 90

0.91400
N.45332

0.52400
0.51557

0.93400
0.597490

0.94400

0.66887

- 0.95400

0.76578

0.96400
0.846672

0.97400
0.91029

0.98400
0.96481

1 0.99400

0.99478

PERCENT

FUNCTTON

0.91500
0.45967

0.92500
0.53183

0.93500
0.60385

0.94500
0.67678

0.95500

0.770%1

0.96500
0.8%220

0.975n0
0.92098

0.98%00
D.97296

0.99500

CONF IDENCE

OF OVERALL

0.91600
0.46493

0.92600
0.53481

0.93600
0.61326

0.94600
0.68942

0.95600
0.77443

0.96600
0.85759

0.97600
0.92849

0.98600
0.97388

0.99600
0.99632

BOUND

0.82608

RELIABILITY
0.91700 0.91800
0.46723 0.475A3
0.92700 0.92800
0.55084 0.55416
0.93700 0.93800
0.62324  0,626R3
0.94700 0.94800
0.69708 0.71%44
0.95700 0.95800
0.78838 0.79408

. 0.96700 - 0.,96800
0.86465 0.86909
0.97700 0.9780¢
0.93110 0.93578
0.98700 0.98800
0.97817  0.98243
0.99700 0.99800
0.99913 0.99944

0.91900
n.48115

0.92900
0.56094

0.93900
n.64174

0.94900
N.71787

0.95900
n.801117

0.96900
n.87516

0.97900
N.94318

0.98900
n.98533

0.99900
N.9720R3



PROGRAM 14.2 BAYESIAN CONFIDENCE BOUND BASED 0N CHI-SQUARED PRIOR DISTRIRUTIONS

0.00000
0.00023

0.01000
0.00023

0.02000
0.00023

0.03000
0.00023

0.04000
0.00023

0.05000
0.00023

t.0600D
0.0n023

0.07000
0.00023

0.08000
0.00023

0.09000
0.p00023

0.10000
0.00023

CUMULATIVE. POSTERIOR DISTRIBUTION

0.00100
0.00023

0.01100
0.00023

0.02100
0.00023

0.03100
0.00023

06.04100
0.00023

0.05100
0.00023

0.06100
0.00023

0.07100

0.00023

0.08100
0.00023

0.09100
0.00023

0.10100
0.00023

0.00200
0.00023

0.01200

g.00023

0.072200
0.00023

0.03200
0.00023

0.04200
0.00023

0.05200

0.00023

0.06200
0.00023

0.07200
0.00023

0.08200
0.00023

0.09200
0.00023

0.10200
0.00023

sensan  LOWER BOUND #exsss

0.00300

0.00023

0.01300
0.00023

0.062300
0.00023

0.03300
0.00023

0.04300

- 0.00023 -

0.05300
0.00023

0.06300
0.00023

0.07300
0.00023

0.08300
0.060023

0.09300
0.00023

0.10300

0.00023

0,00400

- 0.00023

0.01400
0.00023

0.02400
0.00023

0.03400
0.00023

0.04400
0.00023

0.05400
0.00023

0.06400
0.00023

0.07400
0.00023

0.08400
0.00023

0,09400

0.00023

8.10400

0.00023

FUNCTION

0.00500

' 0.00023

0.01500
0.000°3

D.02500
0.00023

0.03500
0.00023

6.04500
0.00023

0.05500

6.0A500
0.00023

0.07500
0.00023

0.08500
0.00023

0.09500
0.00023

010500
0.00023

OF OVERALL RELIABILITY

0.00600
0.00023

0.016080
0.00023

0.02600
0.00023

0.03600
0.00023

0.04600
0.00023

0.05600
0.00023

0.06600
0.00023

0.07600
0.00023

0.08600
0.00023

0.09600
0.00023

0.10600
0.00023

0.00700
0.00023

0.01700
0.00023

0.02700
0.00023

0.03700
0.00023

0.04700
80.00023

0.05700
0.00023

0.06700
0.00023

0.07700
0.00023

0.08700
0.00023

0.09700
0.00023

0.10700

0.00023

0.00800
0.00023

0.01800
0.00023

0.02800
0.00023

0.03800
0.00023

0.04800
0.00023

0.0%800
0.000°3

0.06800
0.00023

0.07800
0.00023

0.08800
0.00023

0.09800
0.00023

0.10800
0.00023

0.00900
0.00023

0.01900
0.00023

0.0?900
0.00023

0.03900
0.08023

0.04900
0.00023

0.05900
0.00023

0.06900
0.00023

0.07900
0.00023

0.08900
0.00023

0.09900
0.00023

0.00023

b2y



PRNGRAM 14,2 BAYESIAN CONFIDENCE RBOUND BASED ON CHI-SQUARED PRIOR DISTRIRUTINNS

0.11000
0.00023

0.,12000
0.00023

0.13000
0.00023

0.14000
0.00023

0.15000

0.00023

0.16000
0.00023

0.17000
0.00023

0.18000
0.00023

0.19000
0.00023

0.2n000
0.00023

ERRBRR

LOWER

GCUMULATIVE POSTERIOR DISTRIBUTION

0,.11100

0.00023.

0.12100
0.00023

0.13100
0.00023

0.14100
0.00023

0.15100
0.00023

0.16100

0.00023

0.17100

0.00023

0.18100
0.00023

0.19100
0.00023

0.20100
0.00023

0.11200
0.00023

0.12200
0.00023

0.13200
0.00023

0.14200
0.00023

0.15200

'0;00023

0.16200
0.00023

0.17200
0.00023

0.18200
0.00023

0.19200
0.00023

0.20200
0.00023

0.11300

0.00023.

0.12300

0.00023

0.13300
0.00023

0.14300
0.00023

0.15300
0.00023

0.16300
0.00023

0.17300
0.00023

0.18300
0.00023

6.19300

0.00023

0.20300
0.00023

0.11400
0.00023

0.12400
0.00023

0.134090
0.00023

0.14400
0.00023

0.15400
0.00023

0.16400
0.00023

0.17400
0.00023

0,18400
0.00023

0.19400
0.00023

0.20400
0.00023

OF OVERALL RELIABILITY

BOUND *weaws
FUNCTION

0.11500  0.11600
0.00023 0.00023
0.12500 0.12600
0.00023 0.00023
0.13500 0.13600
0.00023 0.00023
0.14500 0.145600
0.000723 0.00023
015500  0.15600
0.00023 0.00023
0.16500 0.16600
0.00073 0.00023
0.17500 0.17600
0.00023 0.00023
0.18500 D.18600
0.00023 0.00023
0.19500 0.19600
0.00023 0.00023
0.20500 .0.20600
0.00n23 0.0007?23

0.11700
0.00023

0.12700
0.00023

0.13700
0.00023

0.14700
0.00023

0.15700
0.00023

0.16700
0.00023

0.17700
0.00023

0.18700
0.00023

0.19700

0.00023

0.20700
0.00023

0.11800

0.00023

0.12800
0.00023

0.13800
0.00023

0.14800
0.00023

0.15800
0.00023

0.14800
0.00023

0.17800
0.0n023

0.18800

0.00023

0.19800
0.00023

0.20800
0.00023

0.11900
0.00023

0.12900
0.00023

0.13900
0.00023

0.14900
0.00023

0.15900
0.00023

0.16500
H.00023

n.17900
0.00023

0.18900
0.00023

n.19900
n.00023

0.20900

0.00023

s



PROGRAM 14,2 BAYESIAN CONFIDENCE BOUND B8ASED 0N CHI-SQUARED PRIOR DRISTRIRYTIONS

0.21000

0.00023

0.22000
0.00023

0.23000

0.00023

0.24000

0.00023

0.25000
0.00023

0.26000
0.00023

0.27000
0.00023

0.28000
0.00023

0.29000
0.00023

0.30000
0.00023

CUMULATIVE

0.21100
0.00023

0.22100

0.00023"

0.23100
0.00023

0.24100
0.00023

0.25100
0.00023

0.26100
0.00023

0.27100
0.00023

0.28100°

0.00023

0.29100
0.00023

0.30100
6.00023

RN ES LOWER
'POSTFRIOR DISTRIBUTION
0.21200 0.21300 0,21400
0.00023 0.00023 0.00023
0.22200 0.22300 0,224090
0.00023 0.00023 0.00023
0.23200 0.23300 0.23400
0.00023 0.00023 0.00023
0.24200 0.24300. 0.24400
0.00023 0.00023 0.00023
0.25200 0.25300 0.254600
0.00023 0.00023 0.00023
0.26200 0.26300 0.26400
0.00023 0.00023 0.00023-
0.27200 0.27300 0.27400
0.00023  0.00023  0.00023
0.2R200 0.28300 0.28400
0.00023 ©0.00023 0.00023
0.29200 0.29300 0.29400
0.00023 0.00023 0.00023
0.30200 0.30300 0.30400
0.000235 0.00023

0.00023

BOUMQ A A

FUNCTION OF OVERALL RELIABILITY

0.21500

0.00073

§.22500
0.00023

 0.23500
0.00073

0.24500
0.00023

025500
0.00073

0.26500
0.00023

0.27500

0.00023

0.28500

0.00023

0.29500

0.00073

N.30500 -
0.00023

0.21600
0.00023

0.22600
0.00023

0.23600
0,00023

0.24600
0.00023

0.25600
0.00023

- 0.26600

0.00023

0.27600
0.00023

0.20600
0.00023

0.29600
0.00023

0.30600
0.00023

0.21700
0.00023

0.22700
0.00023

0.23700
0.00023

0.24700
0.00023

0.25700
0.00023

0.26700
0.00023

0.27700
0.00023

0.23700
0.00023

0.29700
0.00023

0.50700
0.00023

0.21800
0.00023

0.228070
0.00023

0.23800
0.00023

0.24800
0.00023

0.25800
0.00023

0.26800
0.00023

0.27800
0.00n023

G.288n0n0
0.00023

0.29800
0.00023%

0.30800
0.00023

N.21900
0.00023

0.22900
0.00023

0.23900
0.00023

N.24900
G1.00023

-0.25900

0.00023

0.26900
0.00023

0.27900
0.00023

0.28900
0.00023

0.29900
0.00073

0.30900
0.00023
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PROGRAM 14.2 BAYESIAN CONFIDENCE BOUND BASED 0N CHI-SQUARED PRIOR DISTRIRUTIONS

0.31000
0.00023

0.32000
0.00023

0.33000
0.0n023

0.34000
0.00024

0.35000

0.00025

0.36000
0.00026

0.37000
0.00027

0.38000
0.np029

0.39000
0.00030

0.40000
0.00034

L2 2 2 X 2

LOWER

CUMULATIVE POSTERIOR DISTRIBUTION

0.351100

0.00023

0.32100
0.00023

0.33100
0.00024

0.34100
0.00024

0.35100
0.00025

0.36100
0.00026

0.37100

0.00028

0.38100
" 0.00029

0.39100
0.00030

0.40100
0.00034

0.31200
0.00023

0.32200
0.00023

0.33200
0.00024

0.34200
0.00024

6.35200-

0.00025

0.36200
0.00026

0.37200
0.00028

0.38200

0.00029 -

0.39200

0.40200
0.00034

0.31300

0590023

0.32300
0.00023

0.33300
0.00024

0.34300
0.00024

0.35300
0.00025

0.36300
0.00026

0.37300

0.00028

0.38300
0.00029

0.39300
0.00031

0.40300
0.00035

0.31400
0.00023

0.32400
0.60023

0.33400
0.00024

0.34400
0.00024

' 0.35400

0.36400
0.00026

0.37400
0.00028

.8.38400

0.00029

0.39400
0.00031.

0.40400 -

0.00035

ROUND
FUNCT1ON

0.31500
0.000?3

" 0.32500
0.00023

0.33500
0.00074

0.34500
0.00024

0.35500

0.00075

0.36500
0.00026

0.37500
0.00028

0.38500

0.00030

1 0-395n0

0.000%2

0.40500
0.00036

23122
OF OVERALL

0431600
0.00023

0.32600

0.00023.
0.33600

6.00024

6.34600
0.00024

0.35600

0.00025

0.36600

0.00026

0.37600
0.00028

0.38600
6.00030

0.39600

0.00032

0.40600
0.00036

0.31700
0.00023

0.32700
0.000°3

0.33700

0.00024

0.34700
. 0.00025

0.35700
0.00026

- 0.36700
0.00027

0.37700
g.00028

0.38700
0.00030

~0.39700

0.00032

6.40700
0.00036

RELIABILITY

0.31800
0.00023

0.32800
0.0n023

0.33800
0.00024

8.34800
0.00025

0,35800
0.00026

0.36800
0.00027

0.37800
0.00029

0.38800
0.00030

0.39800
0.00032

0.40800
0.0003¢

0.31900
0.00023

0.32900
0.00023

0.33900
0.00024

0.34900
0.00025

0.35900
0.00026

N.36300
0.00027

0.37900
0.00029

0.38900

0.00030 -

0.39900
0.00032

0.40900
0.00037

W2y



PROGRAM 14.2 BAYESIAN CONFIDENCE BOUND BASED 0N CHI-SQUARED PRIOR DISTRIRUTIONS

0.41000

0.00037

0.42000
0.00045

0.43000
0.00052

0.44000
0.00064

0.45000
0.00074

0.46000
0.00088

0.47000
0.00104

0.48000
0.00135

0.49000
0.00155

0.50000
0.00190

L2 A XX X

LOWER

CUMULATIVE POSTERIOR DISTRIBUTION

0.41100
0.00038

0.42100 .

0.00046

.0.43100

0.00053

0.44100
0.00065
0.45100
0.00075

0.46100
0.00088

0.47100
0.00108

0.43100
0.00137

0.49100
0.00158

0.50100
0.00206

0.41200

0.00038

0.42200
0.00046

0.43200

0.00053

0.44200
0.00067

0.4%200

- 0.00077

0.46200
0.00093

0.47200
0.00110

0.48200
0.00138

0.49200
0.00163

0.50200
0.0n213

0.41300
0.00039

0.423040
0.00046

0.43300
0.00054

0.44300

0.00069

0.45300
0.00080

0.46300

0.00094

0.47300

n.00119

06.48300
0.00140

0.49300
0.00169

0.50300
0.00217

0.,41400
0.00039

- 0.42400

0.00047.

0.43400
0.00057

0.44400
0.00071

 0.45400

0.00081

0.46400
0.00097

0.47400
0.00120

0.48400

0.00145

0.49400
0.00171

0.50400
0.00217

BOUND I 22X XX
FUNCTION OF OVERALL RELIABILITY
0.41500 0.41600 - 0,41700 0.41800
0.00039 0.00041 0.00043 0.00044
0.42500 0.42600 0.,42700 0.42800
0.00047 0.00047 0.00049 0,00051
0.43500 0.43600 0.43700 0.438n0
0.00059 0.00060 0.00061 0.00061
0.44500  0.44600 0.44700 0.44800
0.00072 0.00072 0.00073 0.00073
0.45500 0.45600 0.45700 0.,4%800
0.00081 . .0.00083 0.00084 0.00085
0.46500 0.46600 0.46700 0.46800
0.00097 0.00098 0.00099 0.00100
0.47500 0.47600 0.47700 0.47800
0.00122 0.00123 0.00124 0.00124
0.48500 0.48600 0.48700 0.488n0
0.00146 0.00148  0,00150 0,00152
0.49500 0.49600 0.49700 O0.408n0
0.060173 0.00176 . 0.00178 0.001R0
 0.50500 0.50600 0.50700 0.50800
0.00220 0.00221 0.00224 0.002729

0.41900

0.00045

0.42900
0.00052

0.43900
0.00062

0.44300
0.00074

0.45900.

n.0ooas

0.46900
0.00102

0.47900
N.00128

0.48900
N.00154

0.49900
0.00188

N.50900
N.00230

k29



PROGRAM 14.2 BAYESIAN CONFIDENCE BOUND BASED nN CHI-SQUARED PRIOR DISTRIBUTIONS

0.51000
0.08235

0.52000
0.00270

0.53000
0.00337

0.54000
0.00420

0.55000
0.00521

0.56000
0.00641

0.57000
0.00779

0.58000
0.00890

0.59000
0.01054

0.60000
0.01165

CUMULATIVE

0.51100

0.00237

0.52100
0.00298

0.53100

0.00341.

0.54100
0.00422

0.55100
0.00548

0.56100
0.00644

0.57100
0.00782

1.58100
0.00902

0.59100
0.01071

0.60100
0.01213

BEZ I XX LOWER

POSTERIOR DISTRIBUTION
0.51200 0.51300 0,51400
0.00245 . 0.00249  0.00251
0.52200 -0.52300 0.52400
0.00300 0.00302 0.00310
' 0.53200 0.53300 0.53400
0.00354 0.00360 0,00362
0.54200 0.54300 0.54400
0.00436 0.00443  0.00477
0.55200 0.55300 0,55400
0.00549 0.00571 0.00578
0.56200 0.56300 0.56400
0.00658 0.00668 0,00672
0.57200 0.57300 0.57400
0.00795 0.00806 0.00812
0.00906 0.00616  0.00932
0.59200 0.59300  0.59400
0.01080 0.01p86 0.01097
0.60200 0.60300 0.60400
0.01238 0.01246 0.01258

BOUND"*&QQiQ

FUNCTION

0.51500
0.00255

0.52500
0.00312

0.53500
0.003a5

0.545ﬁ0
0.00483

0.55500
0.00593

0.56500
0.00684

0.57500
0.00818

'0.58500

0.00940

0.59500
0.011n6

0.60500
0.01254

OF OVERALL RELIABILITY
0.51600 0.51700 0.51800
0.00257  0.00259 0.00266
0.52600 0.52700 0.52800
0.00314 0.00319 0,00327
0.53600 0.53700 0.53800
0.00402 0.00405 0.00406
0.54600 - 0.54700 0.54800
0.00491 0.00497 0.005n2
0.55600 0.55700 0.55800
0.00616  0.00623  0.00625
0.56600 0.56700 0.56800
 0.00695 0.00700 0.007560
0.57600 0.57700 0.57800
0.00847 0.00853 0.00871
0.53600 0.58700 0.58800
0.00950 0.00955 0.00967
0.59600 0.59700 0.59800
0.04115 0.01119 0.01138
0.60600 0.60700 0.60800
0.01357 0.01362 0.01382

0.51900
0.00267

0.52900
0.00331

0.53900
N.00415

0.54900
0.00511

0.55900
0.00636

0.56900N
n.00772

0.57900
0.00881

0.56900
n.00973

0.59900
0.01142

0.60900
.01395

429



PROGRAM 14.2 BAYESIAN CONFIDENCE BOUND BASED ON CHI-SQUARED PRIOR DISTRIRUTIONS

0.61000
0.01413

0.62000
0.01705

0.63000
0.02182

-0.64000
0.02408

0.65000
0.029n9

0.66000
0.03473

0.67000 .

0,04356

0.68000
0.05025

0.69000
0.05974

0.70000
0.06875

L2 AL X X4

LOWER

CUMULATIVE POSTERIOR DISTRIBUTION

0.61100
N.01434

0.62100
0.01720

0.63100
0.02203

0.64100

0.65100
0.029%3

0.66100
0.03515

0.67100
0.04370

0.68100
0.05039

0.69100
0.05003

0.70100
0.06956

86.61200
0.01462

0.62200
0.01731

0.63200
0.-02216

0.64200
0.02600

0.65200
0.02994

D.66200
D.03644

0.67200
D.04435

D.68200
0.05161

0.69200
0.06037

0.70200
0.07007

0.,61300
0.01473

0.62300
0.01770

0.63300
0.02241

0.64300
0.02622

0.65300

0.03213

0.663500

0.03659

p.67300

0.04476

0.68300

0.05206

0.69300
0.06119

0.70300

0.07032

0.61400
0.01497

0.62400
0.01788

0.63400
0.02261

0.64400
0.02690

0.65400
0.03251

0.66400
0.03775

0.67400

0.04496

0.68400
0.05335

0.69400
0.06259

0.70400
0.07157

ROUND

FUNCTION

N.61500
0.01527

0.62500
0.01997

0.63500

0.02290

 0.64500

0.02701
0.65500

0.03278

0.66500
0.03838

0.67500
0.04535

" 0.68500

0.05355

D.69500
0.06340

0.70500

0.07196

AR

0OF OVERALL

80.61600
0.01543

0.62600
0.02007

0.63600
0.02323

0.64600

0.02749

0.65600

0.03298

0.66600
0.04073

0.67600

0.04577
0.68600

D.05444

0.69600
0.06355

0.70600
0.07365

0.61700
0.01649

0.62700
0.02081

0.63700
0.02348

0.64700

- 0.02770

0.65700
0.03333

0.66700
0.04136

0.67700
0.04656

0.68700
0.05702

0.69700
0.06680

0.70700
0.07488

RELIABILITY

06.61800
0.01657

0.62800
pD.02087

0.63800
0.02340

0.64800
0.0278R3

0.65800
0.03365

0,66800
0.04235

0.67800
0.04917

0.688n0
0.05734

0.69800

0.0A70n4

¢.70800
0.07949

0.61900
0.014695

0.62900
n.02111

0.63900

0.02374

0.64900
0.02899

0.65900

- 0.03378

0.66900
0.04320

0.56791n0
N.04948

0.68900
0.05757

0.69900
0.06851

0.70900
1.08165

L3230



PROGRAM 14,2 BAYESIAN CONFIDENCE ROUND BASED ON CHI-SQUARED PRIOR DISTRIBUTIONS

0.71000
0.08204

0.72060
0.09239

0.73000
0.10528

0.74000

0.11989

0.75000

1.12954 -

0.76000
0.142n0

6.77000

0.15646

0.78000
0.17322

0.79000
f.19721

0.80000
0.22352

CUMULATIVE POSTERIOR DISTRIBUTION

S 0.71100

0.08385

0.72100

0.09469

0.73100
0.10659

p.74100
0.12038

0.75100
0.12988

0.76100
0.14300

0.77100
0.15772

0.73100
0.17507

0.79100

0.19786

0.80100
6.22545

0.71200
0.08527

0.72200

. 0.09576

0.73200
0.10729

0.74200
0.12322

0.75200

0.13026

0.76200
0.14377

0.77200
0.15807

0.78200
0.17894

0.79200
0.20068

0.80200
0.22716

T waeren  LOWER BOUND #saaxa

0.71300
0.08574

0.09623

0.73300
0.10v41

 0.74300

0.12148

0.75300
0.13282

0.76300

0.14458

0.77300
0.15924

0.78300
0.17925

0.79300

10.20125

0.80300
0.23129

0.71400

0.08634

0.72400

0.09748

0.,73400
0.11027

0.74400
0.12178

0.75400
0.13332

0.76400
0.14480

0.77400
0.15996

0.78400
0.18345

0.79400

- 0.20382

0.80400
0.,23543

FUNGTTON

0.08702

0.72500
0.09976

073500
0.110R2
0.74500
0.12216

'0.75500

0.13879

0.76500

0.14554

0.77500
0.16016

0.78500 -

0.18535

0.79500°
0.20518

g.80500
0.23622

OF OVERALL RELIABILITY

0.71600
0.08741

0.72600
0.10008

0.73600 .
0.11346

0.74600
0.12278
0.75600
N.13895

0.76600
0.14606

.0.77600 .

0,16367

0.78600
0.18778

0.79600
0.20587

0.80600
0.24052

0.71700
0.08878

0.72700
0.10317

0.73700

0.74700 -

0.12318

0.75700
0.14038

0.76700
1.14733

0.77700
0.16566

0.78700
0.18857

0.79700
0.20823

0.80700
0.24320

80.71800
0.091n7

~0.728n0

0.10403

0.73800
0.11532

- 0.74800
0.125n00

0.75800

0.14009%

0.76800

0.148725

0.77800
0.16632

0.78800

0.19000

0.708n0
0.21134

0.80800
0.24411

0.71900
0.09181

0.7290p
N.10476

0.73900
0.11544

0.749n0
0.12527

0.75900
0.14144

0.76900
0.15366

0.77900

nN.17283

0.78900
0.19651

0.79900
0.21221

0.80%00
nN.24676
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PROGRAM 14.2 BAYESIAN CONFINENCE ROUND BASED nN CHI=-SQUARED PRIOR DISTRIRUTIONS

0.81000
- 0.24761

0.82000
0.28262

0.83000
0.31949

0.84000
0.35970

0.85000
0.39599

0.86000C
0.44425

0.87000
0.50088

0.88000
0.54597

6.89000
0.60103

0.90000
0.65276

CUMULATIVE POSTERIOR DISTRIBUTION

0.481100

T 0.24915
0.82100

0.28973

0.83100
0.32994

0.84100
0.36111

0.85100
0.40472

0.86100

. 0.44566

0.87100
0.50503

- 0,88100

0.54975

0.60242

0.90100
0.65645

0.81200

0.25375

0.82200
0.29113

0.83200
0.33479

0.84200
0.35322

0.85200

0.40558

0.86200
0.45314

0.87200
0.50639

0.88200
0.55334

0.89200

0.61198

0.00200 .

0.66419

_*iﬁniu LOQER BOUND Ll XX 2 2 4

- 0.81300

0.25513

0.82300
"0.29555

0.83300
0.33618

0.84300
0.36468

0.85300
0.41595

0.,86300
0.45719

0.87300

 0.50919

0.88300
0.56609

0.89300
0.61465

0.90300
0.66965

0.81400
0.26817

0.82400
0.29665

0.83400

- 0.34004

0.84409
0.36738

0.85400
0.41672

0.86400
0.45809

0.87400
0.51187

0.88400 .

0.57619

0.894900
0.62054

0,90400
0.67748

"FUNCTIOH

0.81500
0.26995

0.82500
0.30346

0.8350ﬁ

"0.34222

0.371n8
0.85500

0.86500
0.46899

0.87500
6.51613

0.88500

0.89500
0.63150

0.90500
D.681469

OF OVERALL

.68592

0.81600 0.81700
0.27168  0.27620
0.82600 0.82700
- 0.30534  0.30791
0.83600  0.83700
0.35304 0.35408
0.84600 0.84700
0.57893  0.38496
0.85600 0.85700
0.42430  0,42987
0.86600 0.86700
0.47290 0.47472
0.87600 0.87700
0.51968 0.52%27
0.88600 0.88700
. 0.58620 0.58755
0.89600 0.89700
0.63347 0.63598
0.90600 ©0.90700
0.69369

RELIABILITY

0.81800
0.27704

- 0.82800
0.31583

0.83800
0.35639

0.84800
0.38696

0.85800
0.43173

0.8A800
0.49103

0.87800
0.53068

6.8R800
0.594R9

0.89800

3.63919

0.90800
0.70516

n.81900
0.27851

0.82900

n.31742

1.83900
n.35823

N.849400
n.38964

n.85910
n.43269

0.86900
N.49570

n.87900
0.53334

0.88900
N.597n6

0.89900
0.65061

0.90900
n.70899

4y



PROGRAM 14.2 BAYESIAN CONFIDENCE B8OUND BASED ON CHI-SQUARED PRIOR DISTRIRUTIONS

0.91000
0.71372

0.92000
- 0.77122

0.93000
0.82324

0.94000

0.87861

0.95000
0.92002

0.96000
0.96197

0.97000
0.98272

0.93000

0.99000
1.00000

'Y X 2R

LOWER

CUMULATIVE POSTERIOR DISTRIBUTION

0.91100
0.72309

0.92100
0.77486

0.93100

0.82666

0.94100
0.88027

0.95100
0.92132

06.96100
0.96284

0.97100
0.98425

0.98100

0.99818

0.99100
1.00000

0.91200

0.72525 -

0.92200.

0.77922

1 0.93200

0.82799

0.94200

- 0.88613

0.952060
0.92917

0.96568

0.97200

0.92728

0.98200
0.92905% -

0.99200

1.00000 -

0.91300

0.72779

0.92300
0.79131

0.93300
0.83298
0.94300
0.88942

0.95300

0.93274

0.96300

0.96719

0.97300
0.99012

0.98300
0.99913%

'0.99300
1.00000

 0.91400
0.73677

0.92400

0.79854

0.93400

0.94400
0.89929

0.95400
0.93323

0.96400
0.97155

0.97400
80.99017

0.98400

0.99944

0.99400
i1.00000

HOUND
FUNCT 10N
0.91500

0.74179

0.92500

0.79948

0.93500
0.84625

0.94500

0.90011

0.95500
0.94334

0.95500
0.97359

0:.97500
0.99239

0.98500
0.99944

0.99500
1.00000

BAYFSTAN - 90 PERCENT CONFIDENCE

La 2 2 XX

OF OVERALL RELIABILITY

0.91600

'0.74287

' 0.92600
0.80784

0.93600
0.8544]

8.94600
0.90604

0.95600
0.94498

0.96600

0.,97570

0.97600
0.99283

 0.98600

D.99983

0.99600
1.006000

AQUND

0.91700
0.75119

06.92700
0.80947

0.93700
0.85764

0.94700
6.90881

0.95700

- 0.95018

0.96700
0.97726

0.97700
0.99554

0.98760

1.00000

0.99700
1.00000

0.72611

0.91800
0.75538

0.92800
0.81705

0.93800
0.859K8

0.9480n00
0.91287

0.95800
0.95236

0.96800
0.9R050

0.978n0
0.99629

0.98800
1,00000

0.99800
i1.000n0

0.91900

0.76967

0.92900
0.82121

0.93900
N.86716

0.94900

N.91493

7.95900
N.95616

0.96900
0.9R272

"0.97900

0.99682

N.98900.

1.00000

0.99900
1.00000

L33



PROGRAM 5.\
DEGREES OF FREEDOM ESTIMATES

434



title
degrees of freedom estimates

chapter o

oo PROGRAM

read(Ln) ]ES.'

read(jn)
kn=1(1)jn

read{(i) '
read{j) R
read{k)

read(a)

x=@random{(Ln,o)
U=aa+r.0

Q30 -
[T R
) b

]
Q

d
Q .
I(I)O -

frandom(x,2)

L

jump 2,m=2
f=e

m=2

C=1Ie

0=j

jump 1

2)al=e+f
al=al/u
e=e/j

f=f/1

g=e+f

g=gg

p:l"’I « QO
q=j-I.0
h=Tff/p+ee/q
r=L+K
ar=g/h
p=l+16°
g=j+t.o
h=ff/p+ee/q
r=pr+K
ar=g/h-z2.0
repeat

t)=3)
o=2K+1.0
p=1(k)o -
n=p+Kk-r.o0
d=o

e=o0-
a=p(z)n
d=aq+d
e=agaqg+e
repeat
e=e-dd/k
L=k_100
e=e/L
d=d/K-
jump (t)

4)repeat

3)newline
1065,0,0,5.1I
newline 2
space 43

caption .-
program rs.r degrees of freedom
newline 3
space 4o
caption
nIt N2
nevline
space.38
print(i)s,:
print(jlz,«
print{k)s,:
print{a)y, s
print{in)s, 1
print(in)g,:
newline 13
space 42
caption

trials ratio si/s2

435

estimates

case odd number

estimate of totaL variance / true totaL varlance

newline 2
space 47
caption
average
newline
space- 4
print(d§3 4
print(e)z,s
d=2/e -
Space-4
print(d)s,s

t)=5)
jump 4

s)newline 3

space- 29

caption

sattepthwaltens approx1matlon
print(d)z, 4

caption

variance =
print(e)s, 4

t)=6)

jump 4

variance degrees of freedom

average =



6)nevline 2
space 26
caption -
dixon-and masseyns approximation
print(d)z, s
caption
variance =
print(e)a,s

7)m=o0

p=1{1)k -

jump 8,a(p+1)>ap
Q=p+2K

n=p(k)q

e=an-

an=a(n+1)
aln+1)=e

repeat

m=1

8)repeat
jump 7,Mm=1.0

newline 4
space 38
caption

average =

line 1 the ranked ratibé bf estimated to true variances

newline

space 38

caption : -
Line 2 satterthwaitens estimate
nevline

space. 38

caption :

Lline 3- dixon and masseysns estimate

newline
newline
n=K-g9
p=1(10)n
pA=p
Q=1(I)3
0=pn+g

space 16
s=pn(1)o
print(as)z, 4
repeat
newline
prn=pn+k
repeat -
newline
newline
repeat
repeat
repeat

rz)end

close

Se IO 50
I0. IO, - 50
IO. IO. 50.

20
20
I¢0

k36



0.2547
11.5508
14,0195

0.6032
5.5185
6.2501

0,8025
4,8340
5,2435

1.,1510
4,7518
5,1216

1,5541
4,6257
4,9345

SATTERTHWAITE'S APPROXIMATION

DIXON AND MASSEY'S APPROXIMATION

043469
12,7486
14,9716

046414
5.:,2608
5,8728

0.,8373
4,9634
5.4348

142413
4.,9334
5.:,3905

1,5947
4,7000
5,0447

PROGRAM 15,1 DEGREES OF FREEDOM ESTIMATES

N1
5.0

10,0

N2  TRIALS
50,0

RATIO S1/S2
240000

CASE  0UDD NUMBER

1.0

5+0

ESTIMATE OF TOTAL VARIANCE / TRUE TOTAL VARIANCE

LINE 1
LINE 2
LINE 3

0,4463
9,7723
12,0271

0,6453
4,7754
5,1566

0,8496
6,8323
8,1358

1,2481
5,1449
5,7025

1,6419
4,4368
4,6532

AVERAGE
1,0936

VARIANCE

0.3422

AVERAGE

AVERAGE

5

DEGREES OF FREEDLOM

18449

5.7078

6,4308

VARIANCE ® 3,6931

VARIANCE = .6,5649

THE RANKED RATIUS UF ESTIMATED TO TRUE VARIANCES
SATTERTHWAITE'S ESTIMATE
DIXON ANU MASSEY'S ESTIMATE

0,4648
9,5775
11,7881

0.6769
643779
74,4916

0,8651
4,8179
5,2196

1,2650
4,5445
4,8137

1,7355
4,9874
5,4703

0,5322

7,4429
88,9865

0,6877
5,3559
6,0123

0,8910
4,8048
5,2003

1,2714

4,8298
5,2372

1,8174
4,9923
5,4776

0,5586
6,8508
8,1618

0,7163
5,4769
6,1894

0,9174
4,3104
4,4647

1,3239
4,7824
5,1670

1.,8362
4,5648
4,8439

045858
5,0288
5.5314

0,7182
8,9931
11,0521

80,9759
446713
5,0022

1,3289
4,2511
4,3760

2,0894
4,75190

541204

04,5905
7,5036

9,0701.

0,7634
6,0949
7,0858

04,9956
4,3301
4,4940

1,3495

4,3112

4,4658

2,3848

4,8074

5,2041

0,5957
7,3560

60,7966
5,4165
6,1011

1,1333
4,4962
4,7418

1,4373
4,4028
4,6025

2,4772
4,2268
4,3397

0,6017
8,0474
9,8094

0,8018
4,656/
4,9806

1.1485

4,4734
4,7079

1:4402
4,6573
4,981

3,0505
4,3511
4,5255



0.,2798
10.6295
13,0361

0.4889
4.8166
5.2176

0,7353
5.3753
6.0408

1,18907
4,6334
4,9459

1,5661
4,4984
4,7450

0,2806
5.,2182
5¢8102

05691
6,0904
740793

07917
4,4933
4,7374

1,2035
4,6838
5,0207

1,6740
4,2456
4,3679

PROGRAM 15,1 DEGREES™ OF - FREEDOM ESTIMATES‘””;“*;W o

N1
5.0

N2  TRIALS RATIO S1/S2 CASE  UDD NUMBER

10,0 50,0 2,0000 240 540

ESTIMATE OF [OTAL VARIANCE / TRUE TOTAL VARIANCE

LINE 1
LINE 2
LINE 3

0,3001
7,8299
9,5157

0,5764
6,76811
8,0636

0,8191
4,4199
4,6280

1,2489
4,7564
5,1285

1,9373
4,7897
5,1778

AVERAGE  VARIANCE DEGREES OF FREELOM

THE RANKED RATIOS OF ESTIMATED TO TRUE VARIANCES
SATTERTHWAITE'S ESTIMATE
DIXON AND MASSEY'S ESTIMATE

1,092 0,4409 4,5365
SATTERTHWAITE'S APPROXIMATION AVERAGE = 5,5482 VARIANCE =
DIXON AND MASSEY'S APPROXIMATION AVERAGE = 6,2246 VARIANCE =

0,3407 0,3770 0,4015 0.,4171 0,4374

9,4600 7:0794 8,1185 5,5200 12,3767

11,6423 8,4823 949049 6,2523 14,7505

0,5835 0,5975 0.6012 0,6220 0,6505
5,3099 5,5636 4,8110 7¢4934 64,6940
549449 6,3160 5,2093 9,0560 79407

0.8599 0,8902 80,8949 0,9304 1,0508

6,2767 4,9304 4,5956 4,7649 5,4987
743468 5,3861 448897 5,1410 642212

1,3771 1,4170 1,4581 1,4962 . 1,4968
4,3978 4,8628 4,6545 4,5313 5,5749
4,5952 5,2861 4,9772 4,7941 6,3325

2,0523 2,1105 2,2888 2,3720 2,5065
4,1768 4,1875 4,4509 4,5129 4,1423

4,2650 4,2808 4,6743 4,7666 4,2132

2,8645
5,2258

0,4593
6,8626
8,1785

0,6712
4,8724
5,3004

1,1399
4,6749
5,0075

1,5265
4,8828
5,3156

2,5278
4,2018
4,3023

0,4738
4,8569

5,2774

0.7034
546882
6.4974

1.1729
51917
5:7713

1,5556
4,6748
540074

2,5474
4,2601
4,3895



0,3342
14,2461
15,4119

0.7238
14,6774
15,9390

0,9022
17,7605
19,7073

1,0884
11,6838
12,2802

1,4166
12,2631
12,9883

SATTERTHWAITE'S APPROXIMATION

DIXON AND MASSEY'S APPROXIMATION

0,4446
16,0133
17,5718

0.7294
12,7872
13,6289

D,49156
12,5756
1343702

1,1352
14,2847
15,4590

1,4506
11,5197
12,0686

PROGRAM 15,1 DEGREES

N1
10,0

N2  TRIALS
50,0

10,0

OF FREEDOM ESTIMATES

RATIO §1/S2

2.0000

CASE

1.0

UDD NUMBER

5.0

ESTIMATE OF TOTAL VARIANCE / TRUE TOTAL VARIANCE

LINE 1
LINE 2
LINE 3

0,5265
15,9881
17,5410

0,7295
11,0907
11,5553

0,9157
11,6537
12,2434

1,1678
13,9777
15,0839

1,4554
11,1604
11,6405

AVERAGE
1,0290

VARIANCE
0,1558

DEGREES OF FREEDOM

12,8402

AVERAGE = 13,6321

AVERAGE = 14,6615

VARIANCE

VARIANGCE

THE RANKED RATIOS UF ESTIMATED TO TRUE VARIANCES
SATTERTHWAITE'S ESTIMATE
DIXON ANU MASSEY'S ESTIMATE

10,5392
16,6733
18,3785

0,7303
17,8577
19,8261

0,9258
11,8382
12,4689

1,1831
11,2079
11,6985

1.,4859
11,0399
11,4932

0,5648
17,9055

19,8845

0,7589
12,0128
12,6823

14,9392
16,2591

1,1977
11,1171
11,5875

1,5293

15,8064
17,3189

0,5839
16,3075
17,9313

0.7589
15,8986
17,4316

0,9400
14,0079
15,1208

142550
15!9827
1745344

1,5461
11,0387
11,4917

0,5950
11,2517
11,7521

0,8126
17,0788
18,8740

0,9456
13,2719
14,2213

1,2804
13,5159
14,5194

1,6191
11,4258
11,9649

0,6169
17,7176
19,6549

0,8211
12,4908
13,2665

0,9763

10,9426

11,3743

1,3271

12,6829
13,5003

1,7361
10,0695
10,3072

5,1089

7.6318

0,6760
14,4418
15,6519

0,8290
12,4579
13,2263

0,9825
16,4320
18,0835

1,3731
13,7612
14,8192

1,9294
11,8592

12,4946

0,7005
13!8604
14,9405

0,8391
11,8488
12,4818

1.0354
13.2819

14,2334

1,4070

1644392.

18,0924

2,0824
11,4698
12,0187

e ]



U.4148
13,1794

,14'1081

00,6589
14,8261
16,1208

0.9221
11,3561
11,8796

1.,0306
12,6464
13.4567

1,3642
13.1159
14,0305

SATTERTHWAITE'S APPROXIMATION

DIXON AND MASSEY'S APPROXIMATION

0.4389
16,8646
18,6123

046833
14,7292
16,0024

0,9291
15,8627
17,3878

1,0708
1349413
15,0393

1,3675
13,5656
14,5802

PROGRAM 15,1 DEGREES
N1 N2  TRIALS
10,0 10,0 50,0

OF FREEDOM ESTIMATES

RATIO S1i/52

2.0000

CASE

240

0DD NUMBER
540

ESTIMATE OF TOTAL VARIANCE / TRUE TOTAL VARIANCE

LINE 1
LINE 2
LINE 3

0,4808
16,1492
17,7379

0,7110
15,5037
16,9490

0,9340
15,6665
17,1480

1,0936
14,2785
15,4515

1,4013
12,8933
13,7584

AVERAGE
049993

VARIANCE DEGREES OF FREEUOM
041390 14,3838
AVERAGE = 13,2604
AVERAGE = 14,2071

VARIANCE =

VARIANCE =

THE RANKED RATIOS UF ESTIMATED TO TRUE VARIANCES
SATTERTHWAITE'S ESTIMATE
DIXON AND MASSEY'S ESTIMATE

0,4896
12,8372
13,6899

0,7486
15,5732
17,0339

0.9416
11,0776
11,5393

1,1625
14,2804
15,4539

1,4428
11,0007
11,4453

0,4925
12,7620
13,5980

0,7781
11,2090
11,6999

0,9418
10,1896
10,4539

1,1630
11,7516
12,3631

1,5237
16,0637

17,6334

0.5291
12,4047
13,1613

0,8051
11,9976
12,6637

0,9516
13,8667
14,9482

1,1714
14,0798
15,2087

1,5512
12,1124
12,8040

G6,5591
12,7767
13,6159

0,8177
14,3107
15,4909

0,9625
11,8481
12,4810

1,2021
11,8293
12,4581

1,614¢
13,5911
14,6114

0,5711
17,8936
19,8699

0,8230
13,9131
15,0049

0,9782
12,8121
13,6592

1,2154
10,8980
11,3198

1,6965
10,9262

11,3542

3,5878
543595

00,6063
11,0551
11,5118

60,8570
15,4761
16,9152

0,9813
;5]5642
17,0229

1,3076
12,3589
13,1042

1,7920
9,2667
9,3260

0,632
13,8536
14,9322

0.9042
14,0095
15,1227

1,002/
11.7746
12,3911

1,3432
12,5031
13,2815

1.9041
10,5752
10,9258

I 1O



0,3613
17,7220
19.6602

0,7417
17,6163
19,5310

0,9272
16,4918
18,1567

1,0928
15,2210
16,6034

143051
17,6422
19,5627

SATTERTHWAITE'S APPROXIMATION

DIXON AND MASSEY'S APPROXIMATION

0,4977
16,2722
17,8883

0,7443
17,2237
19,0512

0,9463
17,9996
19,9995

1]2059
16,0874
17,6624

1,35093
17,9758
19,9704

PROGRAM 1541

N1
10,0

N2  TRIALS
50,0

10,0

DEGREES OF FREEDOM

RATIO S1/S2

1,0000

ESTIMATES
CASE  UDD NUMBER
1.0 5,0

ESTIMATE OF TOTAL VARIANCE / TRUE TOTAL VARIANCE

LINE 1
LINE 2
LINE 3

0,5479
16,3830
18,0236

0,7718
17,7977
19,7528

0,9504
17,0040
18,7827

1,2156
15,8270
17,3441

1,3115
14,1674
15,3158

AVERAGE
1,0393

VARIANCE

0,1195

AVERAGE

AVERAGE

DEGREES OF FREEUOM

16,7331

16,5676

- 18,2493

VARIANCE

VARIANCE

THE RANKED RATIOS UF ESTIMATED TO TRUE VARIANCES
SATTERTHWAITE'S ESTIMATE
DIXON ANU MASSEY'S ESTIMATE

0,6000
15,9392
17,4812

0,7769
17,7783
19,7290

0,9852
16,1849
17,7815

142310
1747022
19,6361

1,3785
16,5950
18,2828

0,6476
16,4071

18,0532

0,7904
15,6031
17,0705

0,9879
15,9959
17,5506

1,2373
17,8432
19,8084

1,4310
17,9185
19,9003

0.6835
17,4115
19,2807

0,7973
16,9605
18,7295

0,9983
17,8311
19,7935

1,2455
16,7386
18,4583

1,5429
16,4123
18,0595

0,6999
15,7006
17,1896

0,8081
17,4720
19,3547

1,0369
12,3646
13,1123

1,2507
15,9629
17,5092

1,7131
17,2366
19,0669

0,7031
17,9303

19,9148

0,8203
17,2106
19,0352

1,0393

17,9993
19,9992

1,2647
15,8244
17,3409

1,7807
16,6707
18,3753

1,9180

2:8652

0,7356
17,8867

19,8615

0,8669
17,8434
19,8086

1,0623
17,2923
19,1350

1,2679
17,8918
19,8677

1,7920
15,9544
17,4998

0.7360
1610916
17,6671

0,9209
12,7167
13,5427

1:0800
1339406
15:0382

1.268¢
13.0622
13,9649

1,8555
16,5774

18,2613

bhl



0,4130
17,9990

- 19.9988

© 0,6986

13.4645
14,4567

0,8832
17.1289
18,9353

1,0644
17.1995

© 19,0216

1,2602
17.7044
19,6388

SATTERTHWAITE'S APPROXIMATION

DIXON AND MASSEY'S APPROXIMATION

0,4737
17,9218
19,9045

D,7241
17,3953
19,2609

0,8884
17,6886
19,6194

1:1214
16,7037
18,4157

1,2638
17,8047
19,7613

'PROGRAM 15,1 DEGREES

N1
16,0

10,0

N2  TRIALS
50,0

OF FREEDOM ESTIMATES

RATIO 81/S52

1.0000

CASE

2.0

UDD NUMBER.
5.0

ESTIMATE OF TOTAL VARIANCE / TRUE TOTAL VARIANGCE

LINE 1
LINE 2
LINE 3

0,4739
17,9454
19,9333

60,7437
17,3723
19,2328

60,8927
16,7859
18,5160

1,1314
17,8574
19,8257

1,3511
17,9953
19,9943

AVERAGE
0,9782

04,4956
17,7447
19,6880

0,7658
17,4380
19,3131

0,9449
17,9380
19,9243

1,1320
16,5253
18,1976

1,3628
17,9601
19,9512

VARIANCE
0,1078

0,4968
15,8609
17,3855

0,7735
15,9105
17,4462

0,9604
17,8304
19,7927

1,1691
10,0635
10,2998

1,3710
15,5640
17,0227

DEGREES OF FREEDLOM

18,5479

0,5385
17,9268
19,9105

047795
16,4704
18,1304

0,9792
15,4962
16,9398

1,1693
16,7937
18,5256

1,4037
17,9667
19,9594

AVERAGE = 16,8636

AVERAGE = 18,6111

0,579¢0
15,4817
16,9220

0,8434
16,8458
18,5893

0,9816
17,8766
19,8492

1,1754
15,7382
17,2356

1,4099
17,5111
19,4024

VARIANCE

VARIANCE

THE RANKED RATIOS UF ESTIMATED TO TRUE VARIANCES
SATTERTHWAITE'S ESTIMATE
DIXON AND MASSEY'S: ESTIMATE

0,5986
16,2505

17,8618

0,8511
13,8401
14,9157

0,9998
17,8845
19,8588

1,1853

17,7054
19,6400

1,4794

14,6472
15,9021

2,1582

3,22490

0,6480
16,1872
17,7844

0,8537
17,2229
19,0502

1,0146
16,8694
18,6181

1,2148
17,7130
19,6493

1,6601
17,9616

19,9530

06637
17,8890
19.8643

0+867/
1715679
19,8386

1,0222
17,0982
18,8978

1.2508
17.8006
19.7562

1:8849
16:3344

17,9642

Ll 2



	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11
	Page 12
	Page 13
	Page 14
	Page 15
	Page 16
	Page 17
	Page 18
	Page 19
	Page 20
	Page 21
	Page 22
	Page 23
	Page 24
	Page 25
	Page 26
	Page 27
	Page 28
	Page 29
	Page 30
	Page 31
	Page 32
	Page 33
	Page 34
	Page 35
	Page 36
	Page 37
	Page 38
	Page 39
	Page 40
	Page 41
	Page 42
	Page 43
	Page 44
	Page 45
	Page 46
	Page 47
	Page 48
	Page 49
	Page 50
	Page 51
	Page 52
	Page 53
	Page 54
	Page 55
	Page 56
	Page 57
	Page 58
	Page 59
	Page 60
	Page 61
	Page 62
	Page 63
	Page 64
	Page 65
	Page 66
	Page 67
	Page 68
	Page 69
	Page 70
	Page 71
	Page 72
	Page 73
	Page 74
	Page 75
	Page 76
	Page 77
	Page 78
	Page 79
	Page 80
	Page 81
	Page 82
	Page 83
	Page 84
	Page 85
	Page 86
	Page 87
	Page 88
	Page 89
	Page 90
	Page 91
	Page 92
	Page 93
	Page 94
	Page 95
	Page 96
	Page 97
	Page 98
	Page 99
	Page 100
	Page 101
	Page 102
	Page 103
	Page 104
	Page 105
	Page 106
	Page 107
	Page 108
	Page 109
	Page 110
	Page 111
	Page 112
	Page 113
	Page 114
	Page 115
	Page 116
	Page 117
	Page 118
	Page 119
	Page 120
	Page 121
	Page 122
	Page 123
	Page 124
	Page 125
	Page 126
	Page 127
	Page 128
	Page 129
	Page 130
	Page 131
	Page 132
	Page 133
	Page 134
	Page 135
	Page 136
	Page 137
	Page 138
	Page 139
	Page 140
	Page 141
	Page 142
	Page 143
	Page 144
	Page 145
	Page 146
	Page 147
	Page 148
	Page 149
	Page 150
	Page 151
	Page 152
	Page 153
	Page 154
	Page 155
	Page 156
	Page 157
	Page 158
	Page 159
	Page 160
	Page 161
	Page 162
	Page 163
	Page 164
	Page 165
	Page 166
	Page 167
	Page 168
	Page 169
	Page 170
	Page 171
	Page 172
	Page 173
	Page 174
	Page 175
	Page 176
	Page 177
	Page 178
	Page 179
	Page 180
	Page 181
	Page 182
	Page 183
	Page 184
	Page 185
	Page 186
	Page 187
	Page 188
	Page 189
	Page 190
	Page 191
	Page 192
	Page 193
	Page 194
	Page 195
	Page 196
	Page 197
	Page 198
	Page 199
	Page 200
	Page 201
	Page 202
	Page 203
	Page 204
	Page 205
	Page 206
	Page 207
	Page 208
	Page 209

