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PROGRAM 5.1 

ERCENTILES OF THE NONCENTAL 	 



title 
percentiLes of the non-central t / sqrt n 

chapter 0 

u,>188 
v->16 
w->I6 

v0=.005 
vI=.01 
v2=.025 
v3=.05 
v4=.1 
v5=.2 
v6=.3 
V7=.4 
v(i=.5 
v9=.6 
vro=.7 
VII=.8 
v12=.9 
vr3=.95 
v14=.975 
vIs=.99 
Vr6=.995 

1=0(1)138 
readui) 
repeat 

kn=0 

PROGRAM 5.1  

 

newLine 
1065,0,0,5.1 
newLine 2 
space 36 
caption 
program 5.1 percentiles 

read(in) 
jn=i(i)in  

read(a) 
read4b) 
read(h) 

kn=kn+I 
jump 20,4>kn 
newLine 
1065,0,0,5.1 
newLine 2 
space-36 
caption 
program 5.1 percentiLes 

20)c=0sqrt(2b) 
d=Osqrt(b+i) 
w=ad 
c=w/c - 
e=0sqrt(cc+I) 
e=c/e 
xn=2b 

m=0 
n=21 
0=168 
L=17. 
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of the non-central t / sqrt n 

3)j=0 
f=-1 

I)jump 2,f>e 
j=j+i 
f=f+.' 
jump r 

g=g/sr 
i=m(n)o 

v=u({;-I)+guk-gu(k-I 

1<:gq/  ix+cc-x) 
y=vy+w 
x=-x+I 

of the non-centraL t / sqrt n 



wL=y/x 
wL=wL/d 
repeat 

jump 4,0=o 

m=147 
n=-21 
0=0 
w=—w 
e=—e 
jump 3 

4)L=o(1)7 

repeat 

newLine 
newLine 3 
space-51 
caption 
true p 	normaL 
newLine 
space-4? 
print(h)2,4 
print(a)2,4 
v=b+r-
print(v)4,4 

newLine 3 
space 48 

k sampLe size 
newLine 2 
1=10 

j=I6 
jump 6 
s)repeat 

end 

cLose 
caption 
percentiLes non—centraL t / sqrt n 
newLine 3 
1=0 
j=9 

6)space 16 
k=i(I)j 
print(vk)1,5 
repeat 
newLine 
space 16 
k=i(I)j 
print(wk)I,5 
repeat 
jump 5,k>I6 
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Z39 PROGRAM 5.1 PERCENTILES OF THE NON-CENTRAL I / SORT N 

TRUE P 	NORMAL K 	SAMPLE SIZE 
0.7250 	0.5978 	10.0000 

PERCENTILES 	NON-CENTRAL T / SORT N 

0.00500 0.01000 0.02500 0.05000 0.10000 	0.20000 	0.30000 0.40000 0.50000 0.60000 
-0.23460 -0.14586 -0.02267 0.07893 0.19374 	0.33299 	0.43592 0.52698 0.61569 0.70894 

0.70000 0.80000 0.90000 0.95000 0.97500 	0.99000 	0.99500 
0.81489 0.94906 1.15828 1.35794 1.55581 	1.82336 	2.03494 

TRUE P NORMAL K 	SAMPLE SIZE 
0.7650 0.7225 	10.0000 

PERCENTILES 	NON-CENTRAL 	T 	/ SORT 	N 

0.00500  0.01000 0.02500 0.05000 0.10000 	0.20000 	0.30000 0.40000 0.50000 0.60000 
-0.09638 -0.01344 0.10388 0.20214 0.31507 	0.45452 	0.55916 0.65271 0.74459 0.84192 

0..70000 0.80000 0.90000 0.95000 0.97500 	0.99000 	0.99500 
0.95323 1.09514 1.31860 1.53286 1./4683 	2.03668 	2.26689 

TRUE P NORMAL K 	SAMPLE SIZE 
0.8150 0.8965 	10.0000 

PERCENTILES 	NON-CENTRAL 	I / SORT N 

0.00500 0.01000 0.02500 0.05000 0.10000 	0.20000 	0.30000 0.40000 0.50000 0.60000 
0.08275 0.16006 0.27152 0.36738 0.47964 	0.62132 	0.72956 0.82754 0.92467 1.02844 

0.70000 0.80000 0.90000 0.95000 0.97500 	0.99000, 	0.99500 
1.14823 1.30214 1.54659 1.78279 2.02032 	2.34311 	2.60010 



PROGRAM 5.1 PERCENTILES OF THE NON-CENTRAL I / SORT N 

TRUE P 	NORMAL K 	SAMPLE SIZE 
0.8570 	1.0669 	10.0000 

PERCENTILES 	NON-CENTRAL 	I 	/ SORT N 

0.00500 0.01000 0.02500 0.05000 0.10000 	0.20000 	0.30000 0.40000 0.50000 0.60000 
0.24524 0.31915 0.42753 0.52284 0.63625 	0.78196 	0.89486 0.99810 1.10129 1.21215 

0.70000 0.80000 0.90000 0.95000 0.97500 	0.99000 	0.99500 
1.34109 1.50779 1.77409 2.03310 2.29477 	2.65125 	2.93552 

TRUE P NORMAL K 	SAMPLE SIZE 
0.8960 1.2591 	10.0000 

PERCENTILES 	NON-CENTRAL I / SORT N 

0.00500 0.01000 0.02500 0.05000 0.10000 	0.20000 	0.30000 0.40000 0.50000 0.60000 
0.41647 0.48830 0.59595 0.69209 0.80850 	0.96055 	1.07975 1.18983 1.30081 1.42054 

0.70000 0.80000 0.90000 0.95000 0.97500 	0.99000 	0.99500 
1.56049 1.74253 2.03485 2.32074 2.61065 	3.00627 	3.32272 

TRUE P NORMAL K 	SAMPLE SIZE 
0.9330 1.4985 	10.0000 

PERcENfILEs 	NON-CENTRAL 	r 	/ SORT N 

0.00500 0.01000 0.02500 0.05000 0.10000 	0.20000 	0.30000 0.40000 0.50000 0.60000 
0.61488 0.68667 0.79618 0.89559 1.01785 	1.17991 	1.30850 1.42819 1.54956 1.68126 

0.70000 0.80000 0.90000 0.95000 0.97500 	0.99000 	0.99500 
1.83593 2.03811 2.36458 2.68532 3.01149 	3.45879 	3.81652 



241 PROGRAM 5.1 PERCENTILES OF THE NON-CENTRAi 	T / SORT N 

TRUE P 	NORMAL K 	SAMPLE SIZE 
0.9525 	1.5718 	10.0000 

PERCENIILES 	NON-CENTRAL 1 	/ SORT N 

0.00500 0.01000 0.02500 0.05000 0.10000 	0.20000 	0.30000 0.40000 0.50000 0.60000 
0.67327 0.74541 0.85591 0.95664 1.08102 	1.24650 	1.37820 1.50103 1.62573 1.76127 

0.70000 0.80000 0.90000 0.95000 0.97500 	0.99000 	0.99500 
1.92063 2.12919 2.46644 2.79811 3.13562 	3.59916 	3.96975 

TRUE P NORMAL K 	SAMPLE SIZE 
0.9660 1.8250 	10.0000 

PERCENIILES 	NON-CENTRAL 	T 	/ SORT N 

0.00500 0.01000 0.02500 0.05000 0.10000 	0.20000 	0.30000 0.40000 0.50000 0.60000 
0.86847 0.94274 1.05782 1.16402 1.29658 	1.47483 	1.61794 1.75214 1.88886 2.03817 

0.70000 0.80000 0.90000 0.95000 0.97500 	0.99000 	0.99500 
2.21429 2.44553 2.82094 3.19123 3.56866 	4.08907 	4.50468 

TRUE P NORMAL K 	SAMPLE SIZE 
0.9/50 1.9600 	10.0000 

PERCENTILES 	NON-CENTRAL T / SORT N 

0.00500 0.01000 0.02500 0.05000 0.10000 	0.20000 	0.30000 0.40000 0.50000 0.60000 
0.96812 1.04424 1.16265 1.27249 1.41005 	1.59577 	1.74535 1.88585 2.02930 2.18621 

0.70000 0.80000 0.90000 0.95000 0.97500 	0.99000 	0.99500 
2.37149 2.61509 3.01128 3.40263 3.80182 	4.35267 	4.79257 



• PROG 2 AN\ 7.1  
ITERATED B1 A3  

Z4Z 



title 
iterated bias 

chapter 

u,I7 
v->I7 
w.>I7 
x.›6 
p›II9 
z2.5 
a->25 
IT38 

Oi=i(08 
rii=0 
repeat 
0=0 
e=.000/ 

in./ 

29)19=21 
p=o17)IO2 
1=I(I)I7 
on=i+p 
wi=yon 
repeat 
i=i(I)r7 
j=II 
c=wi 
jump 20,wi›.5 
c=x-c 

20)jump 21,u(j+I))c 
j=j+i 
jump 20 

2i)a=c-Trj 
b=u(j+I)-uj 
a=a/b 
L=j-/0 
y=ul-auL+an(L+I) 
wi=wi+y 
jump 24,wi>1.0 
jump 25,0>wi 
jump22,wi).5  

wi=wi-2y 

22)repeat 

IST15°5 j=I 
c=xjwj+c 
repeat 
c=x/w/7+x2w/6+x3wI5+x4wI4-1-x5wI3+c 
d=jnw6+kw7+jnw8+kw9+jliwi0+kwii+inwi2+w13+w5 
d=dx6+c 
d=d/.99 
uq=d 
q=c14./  
repeat 
0=0+1 

jump 50,5in>o 
newLine 
/065,0,0,5./ 
newLine 2 
space 52 
caption 
program 7.1 iterated bias 
newLine 2 

in=in+i 

50)newLine 4 
space 58 
caption 
trial number 
space- 
print(o)2,0 
newLine 2 
space 28 
caption 
true p 
space 2 
1=31(1)3 
print(ni)x,5 
repeat 
newLine 
space 28 
caption 
bias 

PROGgAN\  
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space 4 
i=21(1)27 
ui=n(i+10)-1/1 
print(ni)I,5 
ui=.5Tri 
repeat 
newLine 
L=0- 
i=2 ( )7 - 
a4mod(u(i+20)) 
jump 23,e)a 
L=L+I - 
ni=ui+n(i+20) 

23)repeat 
jump 27,1=0 
jump-28,o>55 
i=12(0/7 
ui=ui-u(i+10) 
repeat 
jump 29 

24)jump 22 

25)jump 22 

27)newline 
1065,0,0,5.1 
newLine 2 
space 52 
caption 
program 7.1 iterated bias 
newLine 8 
space 53 
caption .  
- summary of results - 
newLine 4 
space. 38 



p 
	

bias 	error 
	 Z.44 

ax3=.4032 
a14=.4192 
a15=.4332 
ai6=.4452  

a17=.4554 
ai8=.4641 
a19=.4713 
a20=.4773 
a21=.4821 
a22=.4861 
a23=.4893 
24=.4918  

a25=•4038 
 

1=0(025 
ai=0Log(.5-ai) 
repeat 

UI=o005 
U2=e0I 
U3=.025 

U4=.05 
115=.I 
u6=.2 
u7=.3 
u8=.4 
U9=.5 
u'o=.6 

u12=.8 
u13=.9 
u14=.95 
U1 5=.975 
u16=.99 
u17=.995 

XI=s0025 
X2=.0I 
X3=.02 
X4=.0375 

X5=*025 
x6=010/3 

n=4isqrt(2n) 
u=1./IT 

k=2 
jn=4 

newLine 
1065,0,0,5.1 
newLine 2 
space-52 
caption 
program 7.1 iterated bias 
newLine 2 

p=68 
q=/5  
jumpdownI 
P=IO2 

q=17 .- 
jumpdownI 
q=i6 
p=85•.  
jumpdownI 

newLine 
1065,0,0,5.1 
newLine 2 
space-52 
caption 
Program 7.1 iterated bias 
newLine 2 

q=14 

P=51  
jumpdownI 
q=i3 

p=34 
jumpdownI 
q=i2 
p=I7 
jumpdownI 

caption 
true p 
1=1(07 
newLine 2 
space-37 
print(n(i+30))1,4 
a=u(i4.3o)-u(i+20) 
space- 5 
print(a)I,6 
space-5 
print(ni)I,6 
space 5 
print(u(i+20))1,7 
repeat 
jump 2 

28)newLine 
caption 
too many iterations 
jump 2 

2)end 

cLose 

chapter 

variables 

i=o(I)25 
zi=. Ii 
repeat 

ao=.0 
ai=.0398 
a2=.0793 
a3=.1179 
a4=.1554 
a5=.1915 
a6=.2257 
a7=.2580 
a8=.2881 
a9=.3159 
aio=.3413 
ax1=.3643 
a12=.3849 

expected 



newLine 
/065,0,0,5.1 
newLine 2 
space 52 
caption 
program 7.1 iterated bias 
newLine 2 

q=II 
p=o 
jumpdowni 

Tri8=1.0 

i=II(I)I8 
u(i+2.0)=ui 
repeat 

newLine 
1065,0,0,5./ 
newLine 2 
space 52 
caption 
program 7.1 iterated bias 
newLine 2 

acrossi/I 

I)read(an) 
read(b) 
read(f) 

newLine 3 
space 49 
caption 
true p 	sampLe.size 	constant 
newLine 
space-48 
print(an)I,4 
space 2 
print(b)3,4 
space-4 
print(f)1,4  

i=i(I)I7 
read(vi) 
repeat 

3)i=I(I)I7 
u=f vi - 
u=0mod(u) 
jump 12,u)2.5 
j=0 

io)jump ii,z0+0>u 
j=j+r 
jump Io 

ii)a=ai—a(j+I) 
b=zj—z(j+I) 
a=a/b 
c=aj—azj 
d=au+c- 
d=0exp(d) 
wi=I—d 
jump 14 

12 )v=i/u 
v=v—vvv+3.vvvvv 
w=0exp(—.5uu) 

14)jump I3,vi>0 
wi=I—wi 

13)repeat 

s)newLine 3 
space 20 
caption 
percentiLe 
space 3 
m=i(I)9 
print(um)I,4 
repeat 
newLine 
space 20 
caption 
k 
space 12  

m=x(09 
print(vm)I,4 
repeat 
newLine 
space 20 
caption 

space 12 
m=x(I)9 
print(wm)Ip4 
repeat 
newLine 2 
space 20 
caption 
percentiLe 
space 
m=ro(i)r7 
print(um)1,4 
repeat 
newLine 
space 20 
caption 
k 
space 12 
m=10(1)17  
print(vm)1,4 
repeat 
newLine 
space 20 
caption 
p 
space 12 
m=ro(Or7 
print(wm)I,4 
repeat 
newLine 2 

1=1(017 
on=i+p 
yon=wi 
repeat 

uq=an 
return 

cLose 



PROGRAM 

TRUE P 
0.9000 

7.1 	ITERATED 	BIAS 

SAMPLE SIZE 	CONSTANT 
10.0000 	1.0000 

PERCENTILE 0.0050 0.0100 	0.0250 0.0500 0.1000 	0.2000 0.3000 0.4000 0.5000 
K 0.4658 0.5075 	0.6152 0.1115 0.8284 	0.9812 1.1012 1.2122 1.3241 
P 0.6688 0.6942 	0.7309 0.7617 0.7964 	0.8368 0.8646 0.8873 0.9073 

PERCENTILE 0.6000 0.7000 	0.8000 0.9000 0.9500 	0.9750 0.9900 0.9950 
K 1.4449 1.5862 	1.1701 2.0656 2.3547 	2.6480 3.0482 3.3685 
P 0.9258 0.9467 	0.9617 0.9806 0.9907 	0.9958 0.9988 0.9996 

TRUE P SAMPLE SIZE CONSTANT 
0.9990 10.0000 1.0000 

PERCENTILE 0.0050 0.0100 	0.0250 0.0500 0.1000 	0.2000 0.3000 0.4000 0.5000 
K 1.7530 1.8504 	2.0048 2.1512 2.3375 	2.5936 2.8029 3.0011 3.2053 
P 0.9602 0.96/9 	0.9/76 0.9843 0.9903 	0.9951 0.9974 0.9986 0.9993 

PERCENTILE 0.6000 0.7000 	0.8000 0.9000 0.9500 	0.9150 0.9900 0.9950 
K 3.4604 6.6974 	4.0506 4.6294 5.2047 	5.7935 6.6083 7.2597 
P 0.9997 0.9999 	1.0000 1.0000 1.0000 	1.0000 1.0000 1.0000 

TRUE P SAMPLE SIZE CONSTANT 
0.9900 10.0000 1.0000 

PERCENIILE 0.0050 0.0100 	0.0250 0.0500 0.1000 	0.2000 0.3000 0.4000 0.5000 
K 1.2309 1.3129 	1.4415 1.5621 1.7143 	1.9215 2.0895 2.2479 2.4106 
P 0.8909 0.9054 	0.9253 0.9409 0.9568 	0.9727 0.9816 0.9877 0.9920 

PERCENTILE 0.6000 0.7000 	0.8000 0.9000 0.9500 	0.9750 0.9900 0.9950 
K 2.5886 2.7995 	3.0760 3.5316 3.9813 	4.4407 5.0755 5.5824 
P 0.9950 0.9974 	0.9989 0.9998 1.0000 	1.0000 1.0000 1.0000 



247 
PROGRAM 

TRUE P 
0.8000 

7.1 	ITERATED 	ulAS 

SAMPLE SIZE 	CONSTANT 
10.0000 	1.0000 

PERCENTILE 0.0050 0.0100 	0.0250 0.0500 0.1000 	0.2000 0.3000 0.4000 0.5000 
K 0.0278 0.1066 	0.2187 0.3160 0.4283 	0.5690 0.6760 0.7725 0.8678 
P 0.5114 0.5425 	0.5868 0.6242 0.6660 	0.7155 0.7506 0.7802 0.8074 

PERCENTILE 0.6000 0.7000 	0.8000 0.9000 0.9500 	0.9750 0.9900 0.9950 
K 0.9695 1.0865 	1.2365 1.4742 1.7033 	1.9333 2.2455 2.5939 
P 0.8339 0.8614 	0.8919 0.9298 0.9557 	0.9735 0.9877 0.9951 

TRUE P SAMPLE 	SIZE 	CONSTANT 
0.7000 10.0000 1.0000 

PERCENTILE 0.0050 0.0100 	0.0250 0.0500 0.1000 	0.2000 0.3000 0.4000 0.5000 
K -0.3197 0.2270 	0.0997 0.0044 0.1209 	0.2606 0.3679 0.4528 0.5399 
P 0.3744 0.4099 	0.4603 0.5018 0.5484 	0.6031 0.6419 0.6750 0.7056 

PERCENTILE 0.6000 0.7000 	0.8000 0.9000 0.9500 	0.9750 0.9900 0.9950 
K 0.6610 0.7341 	0.8639 1.0654 1.2566 	1.4458 1.7006 1.9011 
P 0.7361 0.7687 	0.8063 0.8567 0.8956 	0.9259 0.9555 0.9714 

TRUE P SAMPLE 	SIZE 	CONSTANT 
0.6000 10.0000 1.0000 

PERCENTILE 0.0050 0.0100 	0.0250 0.0500 0.1000 	0.2000 0.3000 0.4000 0.5000 
K -0.6635 -0.5519 	-0.4030 -0.2857 -0.1590 	-0.0131 0.0896 0.1775 0.2606 
P 0.2533 0.2902 	0.3435 0.3874 0.4365 	0.4946 0.5358 0.5707 0.6031 

PERCENTILE 0.6000 0.7000 	0.8000 0.9000 0.9500 	0.9750 0.9900 0.9950 
K 0.3457 0.4400 	0.5563 0.7325 0.8957 	1.0548 1.2664 1.4307 
P 0.6355 0.6703 	0.7112 0.7682 0.8148 	0.8543 0.8974 0.9238 



PROGRAM 7.1 ITERATED BIAS 

TRUE P 
0.7000 

SAMPLE SIZE 	CONSTANT 
10.0000 	1.0000 

PERCENTILE 0.0050 0.0100 0.0250 0.0500 0.1000 0.2000 0.3000 0.4000 0.5000 
K -1.0277 -0.8915 -0.7148 -0.5797 -0.4373 -0.2793 -0.1/19 -0.0825 0.0000 
P 0.1520 0.1863 0.2373 0.2809 0.3307 0.3898 0.4314 0.4669 0.5000 

PERCENTILE 0.6000 0.7000 0.8000 0.9000 0.9500 0.9750 0.9900 0.9950 
K 0.0825 0.1719 0.2793 0.4373 0.5797 0.7148 0.8915 1.0277 

0.5331 0.5686 0.6102 0.6693 0.7191 0.7627 0.8137 0.8480 



249 
PROGRAM 7.1 ITERATED BIAS 

TRIAL NUMBER 	1 

TRUE P 0.50000 0.60000 0.70000 	0.80000 0.90000 0.99000 0.99900 
BIAS -0.00000 -0.00248 -0.00330 	-0.00147 0.00344 0.00562 0.00216 

TRIAL NUMBER 	2 

TRUE P 0.50000 0.60000 0./0000 	0.80000 0.90000 0.99000 0.99900 
BIAS -0.00000 -0.00178 -0.00257 	-0.00144 0.00213 0.00392 0.00140 

TRIAL 	NUMBER 	3 

TRUE P 0.50000 0.60000 0.70000 	0.80000 0.90000 0.99000 0.99900 
BIAS -0.00000 -0.00129 -0.00194 	-0.00127 0.00132 0.00292 0.00102 

TRIAL NUMBER 	4 

TRUE P 0.50000 0.60000 0.70000 	0.80000 0.90000 0.99000 0.99900 
BIAS -0.00000 -0.00091 -0.00143 	-0.00107 0.00080 0.00225 0.00079 

TRIAL NUMBER 	5 

TRUE P 0.50000 0.60000 0./0000 	0.80000 0.90000 0.99000 0.99900 
BIAS -0.00000 -0.00063 -0.00104 	-0.00088 0.00045 0.00176 0.00064 



PROGRAM 7.1 ITERATED BIAS 

TRIAL NUMBER 	6 

TRUE P 0.50000 0.60000 0.70000 	0.80000 0.90000 0.99000 0.99900 
BIAS -0.00000 -0.00043 -0.00073 	-0.00072 0.00022 0.00139 0.00053 

TRIAL NUMBER 	7 

TRUE P 0.50000 0.60000 0.70000 	0.80000 0.90000 0.99000 0.99900 
BIAS -0.00000 -0.00028 -0.00051 	-0.00057 0.00007 0.00112 0.00045 

TRIAL NUMBER 	8 

TRUE P 0.50000 0.60000 0.10000 	0.80000 0.90000 0.99000 0.99900 
BIAS -0.00000 -0.00017 -0.00034 	-0.00045 -0.00002 0.00091 0.00038 

TRIAL 	NUMBER 	9 

TRUE P 0.50000 0.60000 0./0000 	0.80000 0.90000 0.99000 0.99900 
BIAS -0.00000 -0.00012 -0.00024 	-0.00036 -0.00009 0.00075 0.00033 

TRIAL NUMBER 	10 

TRUE P 0.50000 0.60000 0./0000 	0.80000 0.90000 0.99000 0.99900 
BIAS -0.00000 -0.00008 -0.00016 	-0.00030 -0.00014 0.00061 0.00029 
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PROGRAM 7.1 	ITERATED 

TRIAL NUMBER 	11 

BIAS 

TRUE P 0.50000 0.60000 0./0000 	0.80000 0.90000 0.99000 0.99900 
BIAS -0.00000 -0.00006 -0.00013 	-0.00027 -0.00018 0.00050 0.00026 

TRIAL NUMBER 	12 

TRUE P 0.50000 0.60000 0.70000 	0.80000 0.90000 0.99000 0.99900 
BIAS -0.00000 -0.00005 -0.00010 	-0.00024 -0.00022 0.00041 0.00023 

TRIAL NUMBER 	13 

TRUE P 0.50000 0.60000 0.70000 	0.80000 0.90000 0.99000 0.99900 
BIAS -0.00000 -0.00004 -0.00006 	-0.00018 -0.00020 0.00035 0.00021 

TRIAL NUMBER 	14 

TRUE P 0.50000 0.60000 0.70000 	0.80000 0.90000 0.99000 0.99900 
BIAS -0.00000 -0.00004 -0.00006 	-0.00019 -0.00024 0.00029 0.00020 

TRIAL NUMBER 	15 

TRUE P 0.50000 0.60000 0.70000 	0.80000 0.90000 0.99000 0.99900 
BIAS -U.00000 -0.00003 -0.00005 	-0.00017 -0.00022 0.00028 0.00021 



252 
PROGRAM 	7.1 	ITERA1ED 

TRIAL NUMBER 	16 

BIAS 

TRUE P 0.50000 0.60000 0.70000 	0.80000 0.90000 0.99000 0.99900 
BIAS -0.00000 -0.00003 -0.00004 	-0.00015 -0.00021 0.00023 0.00019 

TRIAL NUMBER 	11 

TRUE P 0.50000 0.60000 0.70000 	0.80000 0.90000 0.99000 0.99900 
BIAS -0.00000 -0.00003 -0.00003 	-0.00012 -0.00019 0.00023 0.00020 

TRIAL NUMBER 	18 

TRUE P 0.50000 0.60000 0./0000 	0.80000 0.90000 0.99000 0.99900 
BIAS -0.00000 -0.00003 -0.00003 	-0.00013 -0.00021 0.00018 0.00019 

TRIAL 	NUMBER 	19 

TRUE P 0.50000 0.60000 0./0000 	0.80000 0.90000 0.99000 0.99900 
BIAS -0.00000 -0.00002 -0.00002 	-0.00010 -0.00016 0.00021 0.00021 

TRIAL NUMBER 	20 

TRUE P 0.50000 0.60000 0./0000 	0.80000 0.90000 0.99000 0.99900 
BIAS -0.00000 -0.00002 -0.00002 	-0.00011 -0.00019 0.00017 0.00019 



253 
PROGRAM 7.1 ITERAT ED BIAS 

TRUE P 

- 	SUMMARY 

EXPECTED P 

OF 	RESULTS 	- 

BIAS ERROR 

0.5000 0.500000 0.000000 -0.0000000 

0.6000 0.600011 -0.003850 -0.0000109 

0.7000 0.700011 -0.006047 -0.0000107 

0.8000 0.800053 -0.004523 -0.0000526 

0.9000 0.900093 0.003632 -0.0000935 

0.9900 0.989914 0.011878 0.0000861 

0.9990 0.998903 0.004659 0.0000970 



PROGRAM 7.2. .  
SIMULATION NORMAL DOUBLE LIMITS 



255 titLe 
simuLation normaL doubLe Limits 

x=Orandom(i,o) 

ai=o 
a2=./ 
a3=.2 
a4=•3 

i=5(1)53 
ai=a(i-I 
repeat 

i=/(.1)53 
read(bi) 
bi=.oibi 
repeat 

+.05 

read(q) 

r=i(i)q 

newLine 
I06.503,0,5./ 

newLine 2 
space 42 
caption 
program 7.2 simuLation 
newLine 

Oread(w) 
read(g) 
read(u)  

k=x-(02 
i=x(r)I00 
d=o 
e=o 

j=/(0/0 - 
cj=Orandom(x,2) 
e=cjcj+e 
d=cj+d 
repeat 

z=dd/I0 
e=e-z - 
e=Osort(e/9) 
d=d//0 
f=d-g 
f=f/e 
h=u-d 
h=h/e 
a=f 
L=o 
T1=0 

2)jump 3,0>a 
jump 4,a>a53 
m=1 

6)jump 5,a(m+0>a 
m=i+m 
jump 6 

S)d=b(m+I)-bm 
e=a(m+/)-am 
z=a-am 
d=dz/e 
d=bm+d 
jump 8,n=0 
d=v-d 
r=0 

8)jump 7,L>o 
f=d 
1=1 
a=h 
jump 2  

3)n=i - 
a=0mod(a) 
jump 2 

4)d=0  
jump 8 

7)d=d+f 

io)jump II,d>i.o 
jump /2,0>d 
p=0 

22)jump /3,d>.5 
jump /4,d=0 
L=1 

/6)jump Is,d>b(L+I 
L=1+L 
jump 16 

1.5)di=a(L+0-al 
e=d-bL 
h=b(11-0-bL 
di=die/h 
di=di+aL 

24)jump 23,p=0 
di=-di 

23)repeat 
newLine 4 
space 49 
caption 
true p 	Lower Limit upper Limit 
newLine 2 
space-,48 
printl01,4 
space-4 
print(g)I,4 
space 4 
print(u)1,4 
newLine 3 
space 55 

chapter 0 

as3 
b-)53 
c.›Io 
d'Ioo 

PeOGI.AM 7.2 

 

normaL double Limits 



2.5758  
2.3656 
2.3263 

1.9600 
1.6954 
1.6449 

1.6449 
1.3408 
1.2816 

9 

0.01 	-2.5758  
0.01 	-3.0902 
0.01 	-6.0000 

0.05 
0.05 
0.05 

-1.9600 
-2.5758 
-6.0000 

-1.6449 
-2.3263 
76.0000 

caption 
zoo ranked vaLues of k 
newLine 3 

17)m=0 
L,--,- I(I)99 - 
jump I8,d(1,1-0>dL 
a=d1- 
dL=d(Li-r) 
d(LA-I)=a 
m=i 

z8)repeat 
jump >7,m0 
space 16 

print(di)I,5 
m=m+I 
jump 19,10>m 
m=0 
newLine 
space 16 

19)repeat 
repeat 
repeat 
jump 20 

ii)nevaine 
caption 
p exceeds one 

2I)newLine 
print(f)I,4 
print(d)I,4 
print(n)I,0 
newLine 
i=x(I)/0 
print(cj)2,4 
repeat 
jump 20 

12)newLine 
caption 
p is negative 
jump 21 

r3)d=x-d 

P=1  
jump 22 

1 4)di=a53 
jump 24 

2o)end 

cLose 

	

50.00 	46.16 	42.35 	38.60 	36.75 34.94 	33.13 	31.37 	29.64 
26.28 

	

27.94 	24.67 	21.57 
10.21 

	

20.10 	18.67 	17.29 	15.97 

	

14.71 	13.50 	12.34 	
23.10 

	

11.24 	9.22 	8.30 	7.44 	6.63 

	

5.87 	5.18 	4.54 	3.95 	3.41  

(30.(5):3 	

2.93 	2.49 	2.09 	1.75 

	

1.44 	1.17 	0.94 	0.74 	0.437 	0.324 	0.233 

	

0.163 	0.069 	0.041 	0.011 	0.001 

	

0.109 	 0.005 
0.000 

2.56 



PROGRAM 7.2 SIMULATION NORMAL DOUBLE LIMITS 
	 257 

TRUE P 	LOWER LIMIT UPPER LIMIT 

0.1000 	-6.0000 	1.2816 

100 RANKED VALUES OF K 

0.48315 0.52306 0.56153 0.69466 0.70813 0.73159 0.75314 0.77784 0.81146 0.84879 
0.86477 0.86517 0.87709 0.89100 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 1.27369 
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 1.53005 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 2.75000 2.75000 

TRUE P LOWER LIMIT 	UPPER LIMIT 

0.1000 6.0000 1.2816 

100 RANKED VALUES OF K 

0.34459 0.46421 0.58910 0.62798 0.64979 0.65918 0.79435 0.80004 0.82458 0.87986 
0,91379 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.U6774 1.07728 1.08219 1.09566 1.09959 1.10110 
1.10659 1.10789 1.11120 1.13057 1.14501 1.15402 1.16142 1.17554 1.18294 1.20502 
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 1.34030 1.35189 1.36942 1.38578 1.39574 1.42175 1.42765:  
1.42836 1.42943 1.43914 1.44615 1.45250 1.46140 1.49218 1.49857 1.55894 1.56303 
1.62392 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 
2104580 2.13352 2.15246 2.16223 2.20558 2.20686 2.38837 2.40701 2.48898 2.75000 



258 PROGRAM 7.2 SIMULATION NORMAL DOUBLE LIMITS 

TRUE P 	LOWER LIMIT UPPER LIMIT 

0.1000 -2.3263 	1.3408 

100 RANKED VALUES OF K 

0.44481 0.49440 0.57642 0.62986 0.68685 0.71932 	0.72236 0.80597 0.83449 0.88720 
0.88994 0.89435 0.91674 0.92926 0.94981 0.94983 	0.95028 0.95354 0.95946 0.96388 
0.97515 0.97618 0.98431 0.99158 0.99853 1.03007 	1.06844 1.07305 1.07529 1.09725 
1.11095 1.11404 1.11827 1.11862 1.12150 1.12427 	1.13014 1.13171 1.13172 1.14109 
1.14311 1.14473 1.14840 1.18344 1.18561 1.20377 	1.21175 1.21732 1.22396 1.22713 
1.23650 1.27296 1.28166 1.29594 1.30728 1.31042 	1.32988 1.34683 1.35225 1.35655 
1439680 1.39704 1.44222 1.46103 1.46681 1.46884 	1.48413 1.51414 1.51488 1.53401:  
1.53755 1.57097 1.59848 1.59997 1.60779 1.63622 	1.66014 1.69006 1.77611 1.78247 - 
1,80761 1.80763 1.81761 1.82031 1.91657 1.93441 	2.01410 2.04166 2.05648 2.16527 
2.17072 2.20791 2.20994 2.22495 2.31651 2.42294 	2.47905 2.51100 2.54498 2.75000 

TRUE P LOWER LIMIT 	UPPER LIMIT 

0.1000 •2.3263 	1.3408 

100 RANKED VALUES OF K 

0.40018 0.46681 0.50742 0.58619 0.64825 0.65969 	0.70387 0.74213 0.76103 0.76849- 
0.80054 0.85040 0.85507 0.86997 0.87536 0.89017 	0.90165 0.90632 0.91132 0.93137 
0.94700 0.95516 0.96009 0.96559 0.97185 0.97231 	0.98588 0.98808 0.98880 1.00131 
1.01135 1.03010 1.03092 1.04385 1.04831 1.04870 	1.07388 1.08237 1.12743 1.16416 
1,17503 1.18756 1.22020 1.22229 1.22651 1.24932 	1.25248 1.26260 1.29621 1.29918 
1.30090 1.30448 1.31446 1.33383 1.33950 1.35069 	1.38703 1.39572 1.39591 1.40892 
1,41616 1.41803 1.42088 1.47309 1.49840 1.49970 	1.50036 1.50303 1.50925 1.51132 
1,52510 1.53825 1.54423 1.56621 1.59745 1.63796 	1.64082 1.67649 1.70295 1.70764 
1.75198 1.75572 1.77082 1.80084 1.84016 1.84525 	1.85540 1.89718 1.89748 1.92108 
1,97867 1.99314 2.09228 2.12151 2.18091 2.75000 	2.75000 2.75000 2.75000 2.75000 



PROGRAM 7.2 SIMULATION NORMAL DOUBLE LIMITS 
	 259 

TRUE P LOWER LIMIT UPPER LIMIT 

     

0.1000 - 1..6449 	1.6449 

     

     

       

100 RANKED VALUES OF K 

0.55254 0.60389 0.63591 0.70976 0.71820 0.71891 	0.76656 0.76954 0.78015 0.80553- 
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 1.19329 1.20280 
1.21727 1.23804 1.23952 1.25063 1.25509 1.26181 	1.28717 1.28872 1.29234 1.29731 
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 
1.48320 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 1.77983 
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 



PROGRAM 7.2 SIMULATION NORMAL DOUBLE LIMITS 
	 260 

TRUE P LOWER LIMIT UPPER LIMIT 

 

 

0.0500 -6.0000 	1.6449 

100 RANKED VALUES OF K 

0.85888 0.94480 0.95095 0.95553 0.95903 0.96063 0.98971 1.01224 1.01785 1.0/925 
1.06216 1.13542 1.15028 1.15037 1.16623 1.17724 1.20669 1.21020 1.23123 1.23408 
1.24744 1.24903 1.27933 1.27981 1.31884 1.34835 1.35554 1.38416 1.39355 1.43345 
1.43908 1.44596 1.47502 1.50057 1.51603 1.51911 1.52401 1.53521 1.54862 1.55300 
1.56077 1.61411 1.62026 1.66651 1.70349 1.70361 1.73029 1.74816 1.76776 1.76933 
1.77535 1.77706 1.79050 1.79208 1.79840 1.80255 1.80303 1.86043 1.87181 1.87769 
1.89551 1.91980 1.94659 1.97320 2.05817 2.07560 2.08074 2.09093 2.09417 2.10090 
2.10360 2.11520 2.16084 2.19376 2.20693 2.21689 2.25136 2.28952 2.29092 2.30637 
2.35586 2.37351 2.40349 2.45282 2.46131 2.50283 2.57618 2.57908 2.59144 2.60863 
2.67776 2.75000 2.75000 2.75000 2.75000 2.75000 2.75000 2.75000 2.75000 2.75000 

TRUE P LOWER LIMIT 	UPPER LIMIT 

0.0500 -6.0000 1.6449 

100 RANKED VALUES OF K 

0.71011 0.73084 0.81264 0.86679 0.94239 0.98562 1.05862 1.08140 1.08174 1.08889 
1.11815 1.11962 1.12115 1.12415 1.14315 1.14739 1.15272 1.19933 1.20783 1.22384 
1.22584 1.23623 1.24055 1.24701 1.27278 1.28473 1.29533 1.34595 1.36144 1.38794 
1.39541 1.40904 1.41114 1.42638 1.43651 1.46153 1.46315 1.49631 1.52392 1.52800 
1.54405 1.55836 1.57501 1.57695 1.58159 1.58869 1.59218 1.60748 1.61977 1.63081 
1,64505 1.64719 1.65012 1.66419 1.68309 1.68761 1.72527 1.72761 1.74771 1.81047 
1.83095 1.85753 1.88233 1.90167 1.94696 1.95506 1.96557 1.99518 2.02676 2.04892 
2,05374 2.06487 2.07598 2.08070 2.08352 2.08409 2.09675 2.11041 2.11650 2.14679 
2.14859 2.24487 2.24525 2.30863 2.35074 2.40496 2.41701 2.59237 2.60836 2.63024 
2.66660 2.68601 2.70577 2.75000 2.75000 2.75000 2.75000 2.75000 2.75000 2.75000 



EGt 
PROGRAM 7.2 ,,imuLArioN NURmAL DOUBLE L1MIIS 

TRUE P 	LOWER LImir UPPER LIMIT 

0.0500 	-2.5758 	1.6954 

100 RANKED VALUES UF K 

0.83971 0.90584 0.91334 1.01914 	1.02723 	1.06765 	1.12244 1.15174 1.16831 1.17735 
1.19495 1-19685 1.19721 1.20886 	1.21031 	1.21206 	1.22636 1.25484 1.25655 1.25890 
1.26477 1,27667 1.28442 1.33249 	1.0400/ 	1.35499 	1.35751 1.36453 1.36846 1.37/7/ 
1.39899 1.40718 1.41122 1.41194 	1.42636 	1.42773 	1.42837 1.44105 1.44900 1.45828 
1.46485 1.48894 1.49161 1.50391 	1.5180u 	1.53852 	1.55641 1.56956 1.60376 1.61646 
1.64805 1.67124 1.68601 1.70439 	1./3786 	1.74412 	1.75665 1.76507 1.78892 1.79318 
1.80953 1.82133 1.84446 1.86535 	1.87186 	1.91704 	1.94716 1.95806 1.97789 2.01527 
2.03648 2.06583 2.07853 2.09614 	2.10590 	2.12795 	2.14024 2.15146 2.16700 2.18716 - 
2.22192 2.22871 2.27381 2.28816 	2.32220 	2.36683 	2.38844 2.38881 2.40770 2.44881 
2.54130 2.54296 2.55644 2.65724 	2.75000 	2.75000 	2.75000 2.75000 2.75000 2.75000 

TRUE 	P 	LOWER LIMIT 	UPPER LIMI1 

0.0500 	-2.5758 	1.6954 

100 RANKED VALUES OF K 

0.67362 0.89333 0.89457 0.98935 	1.06141 	1.08692 	1.10107 1.14588 1.15212 1.18481 - 
1.22394 1.23326 1.24553 1.25228 	1.29308 	1.39945 	1.42392 1.46298 1.46596 1.47219 
1.47365 1.48330 1.49578 1.49681 	1.50856 	1.51229 	1.51634 1.55254 1.55659 1.58059 
1.59289 1.59777 1.61257 1.61546 	1.61570 	1.63983 	1.65715 1.67321 1.67868 1.69582 
1.69628 1.69918 1.70103 1.71019 	1.7258/ 	1.72605 	1.73054 1.73638 1.75000 1.75372 
1.77986 1.78266 1.79324 1.79697 	1.81361 	1.82106 	1.87374 1.88164 5  1.89010 1.89553 
1.89907 1.92383 1.94063 1.94085 	1.95343 	1.96026 	1.96574 1.98730 1.99528 2.03846 
2.04805 2.05542 2.05644 2.07374 	2.07944 	2.09566 	2.12206 2.13352 2.18238 2.20723 
2.22276 2.26693 2.30618 2.33246 	2.37473 	2.38074 	2.38274 2.42137 2.42346 2.44240 
2.50772 2.57476 2.66102 2.74417 	2.75000 	2.75000 	2.75000 2.75000 2.75000 2.75000 



	- 	

	

1.07366 	1.07446 

	

1.24-688 	f-f-2-5-0-41 

	

1.37012 	1.37850 
_ 	 _ 	1.48032-- 	1.53764  

1.64635 1.66229 
UT 86848 	1-.871'59 	 
2.09112 2.09659 

	

2.75000 	2.75000 

 	0; 	 - 1 ;-01266-  

	

1.08648 	1.10367 	1.13688 	1.14697 	1.18846 	1.1941.2 
- 	 129098-----71-7.7-.)f1-42:--  1-.31813-  - 1.6361/ 

	

1.38566 	1.39169 	1,69584 	1.40641 	1.40856 	1.42082.  
- 	 1-.59623--  1.59 /67  1.60866 1.61330-- 

	

1.68775 	1.72567 	1.72645 	1.74616 	1.82689 	1.84104 

	

___ 1.921337 	E. 92855 _ -270-0099--  2.80715-  2.05256 

	

2.10014 	2.10498 	2.11964 	2.13212 	2.15560 	2.157?2 

 2.75000 	2.15000 	2.75000 	2.75000 	2.75000 	2.75000 

	1.02491-11-5 -1 	
1.2162/ 	1.243,58 

	

1-.3521--7---7---1-7,-656 44 	
1.46417 	1.47455 
	_  	 

1.8-1E90 1.86701 
2-;0-879 	 
2.16102 2.21461 
253i1Q--641 

2. Ibti o 0 

2.51186 2.54871 

17;--48-6-6-67J-7T'77-1.97-9-1  	 
1:57699 1.59215 
1-T741116 	 

1.24508 	172-6832.17.-  17727092-  - 1 
1.39366 1.39958 1.44024 1 

1.08894 1.13302 

1.84972 1.85004 

0 

r_32i3:077.7.7.27.:1567.1-_-_ =I-Z:77f 8309"--_-7__-_ =rig 

r751422---1-  
1.64044 	1 

_1.766727=1--  
1.85579 1 

	1.03603 	1.05882- 	--1-.05951_-_ --1.06136 	1. 
1.14298 1.14671) 1T6i9F 1716636 1. 

45341 i47W94 1.48215 1748608 

	

-53598 - 	
70260 1.71678 173486 1.16/91 

	

8243883057 	1- 84889  		
88463 2.02843 2.096-42 2.11556 

	

35774 2;45933- 	- 	247109 4-  	
2.55144 	2.58763 	2.62232 	2,15000 	2.75000 	2.75000 	2.75000 

---;309,50 	1 	1 73ar6077- T33886-  1 - 
.44455 1.44521 1.44845 1. 
.527711752833--r;53520----17'. 
.65154 1.6903/ 1:69391---1. 

81)773 --- 1. 
.85667 1.86488 1.86981F-  1. 
-.24313- 	_27331--33--2-.65411-- 

 
- 2-. 

08-145-_-1  _1.U6TtiiJ8585 	10-8&&3 	 
18855-  i.[827 1728620 1.26059 
377: -----1;35089-17T3-6-64-11 	916 	 

2./5000 

PROGRAM 7.2-  S1MULA 104 	NORMAL DOUBLE L IM I 	 262 
- 	 - 	 _  	 

- - 	 _ Q050U 9&UU 	 19600  

100 RANKED VALUtS OF. K 

 	L70 W 	 E R 	-T _ 

• - 	-0.0500-- 	1.960-  -07-- 	9600- - _ 	- 

100 	kANKtU VALUES-0F K 



TR o 	LOWER Llml! 	 UPPER LIMIT- 

0.011J0 -6.0000 2.3263 

	

1-.-2-52-62 	1,28648 

	

1.6894-2 	/5-48- 
1.31738 	1---:32788 1.49e60 1.53643 	1---;571-52 r-612 

.7 
i.br4/ 7) .1 .0 /U9 

- -178-1985 	-1-. 82758-- - ;85529- i: =1 .887 /6  
1.94453 	1.96831 1.98U97 	2.01929 2.1)4151 	2.04905 	2.07059 

25146 21634 	--2-; 21600-==-2724-27-1. 2-.:23578:1_ 
?.07472 2.07486 2.104 ?6 

__2_ 1.8460--2-193-43-- 
•• 2.30418 	2.32692 2.32692 	2 . 33139 2.644476 2.65976 	2.39066 

- 	2.50978 
2.4-0214 	2.40479 	2-.-4121,6 

_ ';- 5258227:53-036-===---=---,f,5-357T8 
2.54088 	2.54415 2.54620 	2.55645 2.60/05- 

_21;-750011-i--- -2-;-__7500 
2.52117 	2-.67825 2.6K241 2.6946/ • 2. /6021 

-00---2-7,7z01)(17-  _ 2. 751J 75000-_-_-  2. 750 u-  0 0- 	2.75000  	--2_.-/7_4310F0 	 
2.75000 	2.75000 2.75000 	2,75000 	2.15000 	2.15000 	2./50011.  2.7-511t,O,  2-,775-100 2./5000 

_ 2 :7500-0 ..-'75000.--- 2-:-7_5000 15000-- 	2.7500u 

_ _ _  

I RU R-77-1DMITWEIT UPFEFFINT-1-7--- 

F.-0 1 U 	-6.011W0 	2 5263 

1.572-33-  17E8-6-62 	1.62670 	f77147-51-2 1751061 1.55/06 1.5S9/6--  J / 1 5864-9 , 	53 ,E5 
_ - ;60126±1E-_--,--4±:. 69:0: -1 -.76-411_1-  ,_:.182z050 -1 85424 17.-     -x 	93 1  

1.97302 	1 .98608 	1.99/23 	2,Uitict/ 2.U6i44 2.0851Y3--  2.09J67-  
2.25G 

-Z.  0-90u1 
=2 

2.111125 2.14602 15398 	2 	 5----  257:2;07 22:772 .-228.6 --2--73425' -2.2 /559:77 721-17--2--; 2 9 -,0 	 
2.60975 	2,32528 	2.32691 2:36346 2.6S-6-46 2:34-401 2.3888. -).3-(4-3-65 2.4-068, 2..409'4 

_- 	'MR 	7--,27:4-6-1: 	,E377777-:,2:-.7.473329,1- 27494 	--11;-t-.150-6757±-, --2-=;"51-736_ 
2.54628 	2,59207 	'2.62718 

- - - 	 150-0.0 
2 	6521'4 2.66392 2 .66 2.69916 

5000-----2-; 
-:!..72081 

7-500-0 
Z.,75000 

2-,-7500-1) 2.75000. 

7 	00 
 "- 2--750110"----" 

2..7500 2.50 	2.75000 	2.75000 75 2.0U0 
:. -72 -.-35-0-1.11k:--7-727:7750_13:07-i-,1- 2:-.-7500,0 

2./5bou 	/5-011V 2./5000 
U 	- 

;)::15000 2./5000 
1 - 	.-75-040:--i-_:-?1-.-,5-0-0.i0Tsj  500 - 



5-30/ 4,--,==1.6072 	-1-:61-7137-7_-_=1.6..S 542_ 	_-__176-3_58.5 	1-=-, r3-Et711 	 
79565 	1.82375 . 1.82870 	1.856:i6 	.1.--.-899-40 • 	1.93035 

. 	291765.. 
1.71932 	1.72806 	1. 

2.19408 

2.58451 

	

2.20218 	2. 

	

2.5860-1 	2, 

	0054-E--2.0-1113:--2-.g2951---2;0299T---17271158-75 

	

23090 2.24'499 	2725793 7;27116 2.28645 

	

2.41-752-7.-49684 	- 	
9 2 6 5 	2.6-1501 	2.64576 	2.64980 	2-.-65-4T2u 

2:7-711-5Z  
2.29/84 

2.68188 

2.08763 
2.25103 
2.43819 

2./5000 
2.  /5-00 0 
2.75000 

2.14940 
251-9-1 

2.46129 
2.5q5611- 
2.75000 
.-75000  
2./5000 

FRO-GC170,1 7.72 5 	IMOLA T I 014---FiORKAL DUIJBLg----LitiTTS 	 

-0. (1100 	- 	  -a40 	2._3656_.-= 

1027-FA1VKEIJ V A-LU t S 0 F- 

____ A . 	_ _ 1-.29101=9- 	

	

1.64784 	1.66364 

	

2.11137 	2,12616 
2.3261-6- - ._45440 
2.52975 2,56319 
-2 .-6875077_72-._775040 	

  

51170:1)ff-,_"-E--2-i-7/50-U 0 ,r. :2 :7500M-, .,-.--2 	. /5 EreW 	 
25-000 	aT750--0-0 	2./5000 	2.75000 	205000 

	

50:001T-7-t's--721--;71-15000: 	;7509U 	 75070- - ,2-;15000 	 
/5000 	2C-7-500-1-J 	2.75000 --,IC75010 	2.75-0 0 

2_,Z5-870 	

	

2.75000 	2 .75000 
--27750011-___-= 

	

2.75000 	2.75000 

2.75000 

2./5000 

	

2.75000 	2. 

	

2.75000 	2. 

2./5000 
(L/5000 	  
2.7540 

• 

TRUE-T-14 	 PER L-I-M I I 

-2-;-3656 

100 	 RA NiE-1)--V-  A LUES OF-  FC--- 

- 1.05794 	 
1.75762 

- 	1.9238-3- 

1.35673 - 1.44794 --1.46895 -=-1.50974----  1.56950 	1.58168 	1.62777 - 	_ 	 
1.8421 / 	1.85040 	1.86388 	1.86782 	1.87449 	13? 9 5 	1.89099 	1.91427 

	 1.94930 =---1--.9865-2-_-- ___0255-ii--2'.135202- 	2:07203 -=`2:07773-- 2-;--0-7988 	 
2.1.5244 	2.15/64 	2.16479 	2.16939 	2.18515 	:?.192.i6 	2.2043-3 	2.22477 

	

2.28698 - 2.29387- _-=__2=.=295-66=;==-=-2-, 31489-  2.35764 	2,406527' 2-.-42149 	- 	274-3179  	
2 47450 	2.48221 	2.'7=01/9 	2. -572-720 	2.53022. 	2.57198 	2.58954 	2.59087 

	

63651 - 277671-71-==--2-.74131 -:2.74376 	2-.7500W -- 2.750012. 	'5000 	 
2.75000 	2.75000 	2.75000.2.75000 	2.75000 	2.75090 	2.75000 	2.75100 

	

2-.-75000- 	2-..75-009 --- 	2. /5000 	• 2-.1-300U---=-2;75G00 	2;75-1103- 	2.75000- 	
2.75000 	2.75000 	2./5000 	2.75000 	2.75000 	?.75000 	2.75-110-0 -2./5000 • 

	

• 

148-61- 
1.83450 

:--9?,17118 	 



2.55546 

2,75000 
27---;75000 	 

2.01888 

2;26647 

3-t-i55 0 1.31117 	1,38(.5-12--  1,42-35-0-  1.49627 - .52221 - 	56475- 	1.61222 	1.43942 
1==80438-----  1.-841-58 	1:8-434Er-E-71.85596-----1.8832,5 	1.91418  	2.92(192 	 1.933-0 	 
2.02,984 	2,06925 	2.04911 	2.05545 	2.06246 	2.06//0 	2.0724/ 	2.08829 
2-15437 	2.16790 	2.1790.5==-  2,18384 	 2.20747 	2.-23940 	 - 	 4-15-18 	
2,26727 	2.27065 	2.28016 	2.29095 	2;29610 	2.62801 	2.36034 	2.68653-7-7 	
27.-47241-  2.4761.5- -2.5 	52021 - 2.52207   52392._ 	 2:525-66 	  
2.58840 	2.59696 	2.59496 	2.61821 	2.62857 	2.63404 	2.64160 	e.66/00 

-2-:73744_- 2 :75-0110______2_, 7500_0--•--:-=----2=;75000-= 	2.75000 - 	 -2. 	50-0-0 	
2.75000 	2./5000 	2./5000 	2.75000 	2.1500.1 	P,75000 	2.7500u 	2./5000 

	

 	/500-0_ -72,750 WU  	2-. '50-011 712.-75000- 	2.75000 	2.-750-f=---0- 2.-75000   2.-.--,-_-75001 	 

	 _ PROGRAM„-7 
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rove-R7L114-rr------ tp-PEK-t-friTT, 	 

Ii. U.LUU 	72.5/58 . 	2.575F- 

_______7----_-_100:7-KANKELI:_,EVALUES :OF K 	' 

	

1.49934 	1.62130 
	

1-7-62;093 	1. -67522 	1. /1-48-/ 	E:r3-4 91: 	1. 1133. 	L. 7997b 	1--r-8236.5 	1.8-2821 	 

	

1.82962---1785g59- 
	

---1-1--;90-f3- 4-",=71-„91-.69.-1,- ---r93684- 	 _ 	

	

1.97298 	2.01245 
	

2701301 	2.02818 	2.04090 
	

2.0434-7 , 2.07883 	2.0-8048 	2061181 	2.U9600 
2 ;19'576_ - 

4. 

	

2.64118 	.66102 	2.67044 	2.6 /521 
2.49204 == 2.51044---  

	

2763696 	2.63/65 • 2.7f8bu 	2./2691 

	

2.75000 • 2.75000 	2,75060 	2.75000 	2.75000 	2. 

	

--.--2.750uU 	/5000----7-_--2-r.-7511-011-- -._-2.750021-- 	
75000_

;=
2.75000. 2.15-000 

15000,7-7n2--.=75000 	0 	 

	

75 It   2-.775 (TO -117745-11-__WO. 	  

	

P 	LOWER L I M 1-1 UP-PER CIfI T  

	

01110 	-2.5-758 
	

2.5 /58 

---,--7--100=--10-N1te-D--7VA-LUE'S -OF -K,  

1.6o42-8 

2..00792 • 

2.25.578  
_ 	 

2.54281 

2.15000 
	 - 	2.75ffiT0- 

2-  .1046-6- 	 1383 
2.26218 2.27616 

2.57017 2.58976 
2.7320  
2.75000 	2.75000 

' 271-6244 	 2,18056-- 
2.29286 2.-301-1--  2-.760W-96 
-2;44183-- ---2.47216-- _-_2=-481211-----  

2.59641 	2.59486 	2.60588- 

2--;-32519 

2.62-632 

2.750-0T7 	 • 	6-0--1----E:2;775 0-00- - 	- 2":75000- 



SIC-10_LNOD CI 001-11-13>1171 Ain IS V 11D- a 	VW -210N 
1'8 V\Pci3e01c:1 



chapter 0 

aoI00 
b->7 
c.).5 
d->2 
e.>2 
f>2 
9.>4 
u->I6 

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

1=1(04 
read(gi) 
repeat 

fx=i.0 
f2=-1.0 

Pf2OG2AM 8.I  

LikeLihood contours 

titLe 
normaL reLiabiLity LikeLihood contours 

jn=0 

10)newLine 
1065,0,0,5.1 
newLine 2 
space 39 
caption 
program 8.1 normal reLiabiLity 
newLine 2 
space 54 
caption 
sampLe average 
print(x)2,5 
newLine 
newLine 
space 40 
caption 
sqrt -,of unbiased estimate of variance 

print(v)3,5 
newLine 
newLine 
space 57 
caption 
sampLe size 
print(n)3,1 
newLine 
newLine 
space 44 
caption 
unbiased estimate of reLiabiLity 
print(b)3,4 

267 

mn=29 

newLine 
newLine 
space 57 
caption 
spLit I 	p 	0.0 	spLit 2 .5p — .5p 	spLit 3 .1p — o9P 
newLine 
newLine 
space 16 
caption 
Left — right Limits 
space 23 
caption 
zero — infinity 
space 3 
i=i(I)2 
print(gi)2,4 
repeat 
space 

i=3(04 
print(gi)2,4 
repeat 
newLine 
newLine 
space 16 
caption 
contour 	sigma 	mu one 	mu two 	Left 
caption 

right 2 	Left 3 	right 3 
newLinfet22  

right 



jump II,jn=I 

i=x(i)in 
read(ai) 
repeat 

z=0Log(x/z) 
z=0exp(nz) 

b=-2x 

kn=1 

II)Z=0.39894228041=1(1)i1 

a=0sqrt(I-z/n) 
a=av 
g=aa+xx 
b=0Log(z/a) 
b=0exp(nb) 
c=c5exp(-n/2) 

h=bc 

IA1=0.01103 
U2=0.05 
U3=0.10 
L14=0.13537 
U5=0.50 
U6=0.60667 
u7=0.7o 
u8=0.80 
U9=0.90 
ux0=0.95 
u11=0.96 
U12=0.97 
u13=0.98 
U14=0.99 
U15=0.995 
U16=0.999 

bo= 0.70710656 
bi= 0.225836846 
b2=-0.252123668 
b3= 1.259695130 
b4=-1.237822453 
b5= 0.94064607 
b6= 0.5641396 
b7= 0.3275911 

k=i(I)16 

jump si,kn>mn 
jump 50 
5i)newLine 
1065,0,0,5.1 
newLine 2 
space 39 
caption 
program 8.1 normaL reLiabiLity LikeLihood contours 
newLine 3 
space 16 
caption 
contour 	sigma 	mu one 	mu two 	Left 

	
right 

caption 
Left 2 	right 2 	Left 3 	right 3 

neWLine 2 

kn=z 

mn=40  

50)c=0Log(ai) 
c=0exp4m) 
c=OLog(zcukh) 

c=2aiaic/n+g 

d=bb-4c 
jump 1,0>d 
d4scirt(d) 
e=-b/2+d/2 
f---b/2d/2 

newLine  

kn=kn+I 	2G8 

space 15 
print(uk)I,5 
print(ai)z,5 
print(f)1,5 
print(e)I,5 

j=0 

a=0mod(f) 

5)a=abo/ai 

u=z+ab7 

u=0Log(i/u) 
L=I(I)s 
cL=Oexp(Lu) 
repeat 

u=b1c1 4-b2c24-b3c3+1)4c4+b5c5 
a=0exp(-aa) 
a=z-uab6 
jump I5,j=2 
jump 2,j>o 
jump 3,0>f 

4)space 
print(a)z,5 
a=0mod(e) 
j=i 
jump 5 

2)jump 6,0>e 

7)print(a)1,5 
jump 8 

6)a=1-a 
jump 7 

3)a=x-a 
jump 4 



newLine 5 
space- 38 
caption 
maximum vaLue of LikeLihood function 
space-3 
print(h)0,5 

jump i2,jn=i 
jn=./ 
x=2x 
v=2v 
b=0.99 

1=1(1)4 
gi=2gi 
repeat 

1=I(I)in 
ai=2ai 
repeat 

jump 10 

12)end 

cLose 

2.036 	1.0 10.0 	0.99 3 8  

-0.1407 4.2127. 	-0.374 4.096 

o.Io 041;20 0.'30 0.40• o.so o.6o 0.70 o.8o 
0.91 	0:92 	0:93 	0.94 	0.95 	0.96 	0.97 	0.98 
I.00 	1.01 	1.02 	1.03 	1.04 	1.05 	1,06 	1.07 
1.10 	1.20 	14,30 	1.40 	1.50 	1.60 	1.70 	1.80 

***Z 

0.90 
0.99 

	

1.08 	1.09 

	

1.90 	2.00 
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8)j=2 
ei=f 
e2=e 
di=gI 
d2=g2 

space 

18)m=2(-I)x 
an=0- 
nn=i(I)2 
bn=fnnem-fnndnn 
a=0mod(bn) 
jump 5 

i5)jump i6,bn>0 

i7)an=an+a 
repeat 
an=z-an 

40)print(an)I,5 
repeat 
jump 19,di=g3 
space 
di=g3 
d2=g4 
jump 18 

i6)a=i-a 
jump 17 

19)repeat 

I)jump 60,k=/ 
newLine 
kn=kn+I 

60)repeat 



PROGRAM 8.1 NORMAL RELIABILITY LIKELIHOOD CONTOURS 
	 270 

SAMPLE AVERAGE 2.03600 

SORT OF UNBIASED ESTIMATE OF VARIANCE 1.00000 

SAMPLE SIZE 10.0 

uNBIASEr ESTIMATE OF RELIABILITY 0.9900 

LEFT - RIGHT LIMITS 

CONTOUR  

SPLIT 1 	P 	0.0 

ZERO - INFINITY 

RIGHT  

SPLIT 2 .5P - .5P  SPLIT 3 .1P - .98 

4,0960 

RIGHT 3 SIGMA 
	

MU ONE 	MU TWO 	LEFT 1 

-0.1407 	4.2127 	-0.3740 

LEFT 2 	RIGHT 2 	LEFT 3 

0.01103 0.60000 1.69780 2.37420 0.99767 0.99996 0.99889 0.99889 0.99794 0.99969 
0.05000 0.60000 1.96145 2.11055 0.99946 0.99978 0.99968 0.99968 0.99951 0.99976 

0.01103 0.70000 1.46188 2.61012 0.98162 0.99990 0.98893 0.98893 0.98310 0.99555 
0.05000 0.70000 1.60998 2.46202 0.98927 0.99978 0.99371 0.99371 0.99018 0.99751 
0.10000 0.70000 1.69900 2.37300 0.99239 0.99965 0.99554 n.99554 0.99304 0.99816 
0.13537 0.70000 1.74636 2.32564 0.99370 0.99955 0.99628 0.99628 0.99422 0.99838 

0.01103 0.80000 1.30449 2.76751 0.94851.  0.99973 0.96444 0.96444- 0.95156 0.98181 
0.05000 0.90000 1.45149 2.62051 0.96519 0.99947 0.97644 0.97644 0.96734 0.98828 
0.10000 0.80000 1.53308 2.53892 0.97234 0.99925 0.98139  0.98139 0.97406 0.99076 
0.13537 0.80000 1.57323 2.49877 0.97538 0.99911 0.98344 0.98344 0.97690 0.99173 
0.50000 0.50000 1.81940 2.25260 0.98852 0.99757 0.99147 0.99147 0.98888 0.99473 
0.60667 0.80000 1.88713 2.18487 0.99084 0.99684 0.99255 0.99255 0.99086 0.99477 
0.70000 0.80000 1.97397 2.09803 0.99320 0.99564 0.99333 0.99333 0.99275 0.99434 

0.01103 0.u0000 1.18424 2.88776 0.90588 0.99933 0.92913 0.92913 0.91014 - 0.95770 
0.05000 0.(4000 1.34271 2,72929 0.93214 0.99879 0.94963 0.94963 0.93928 0.97066 
0.10000 0.0000 1.42907 2.64203 0.94384 0.99834 0.95845 0.95845 0.94639 0.97591_ 
0.13537 0.90000 1.4/093 2.60107 0.94891 0.99807 0.96217 0.96217 0.95117 0.97809 
0.50000 0.90000 1.70793 2.36407 0.97113 0.99569 0.97732 0.97732 0.97167 0.9R566 
0.60667 0.90000 1.75977 2.31223 0.97473 0.99490 0.97943 0.97943 0.97484 0.98641 
0.70000 0.90000 1.80551 2.26649 0.97758 0.99410 0.98097 0.98097 0.97 729 0-;-9R681 
0.80000 0.90000 1.85854 2.21346 0.98054 0.99304 0.98239 0.98239 0.97975 0.98698 
0.90000 0.-0000 1.92460 2.14740 0.98376 0.99148 0.98362 0.98362 0.98227 0.98676 
0.95000 0.90000 1.97557 2.09643 0.98592 0.99008 0.98418 0.98418 0.98382 0.98629 
0.96000 0.90000 1.99178 2.08022 0.98655 0.98959 0.98429 0.98429 0.98425 0.98602 
0.97000 0.90000 2.01937 2.05263 0.98758 0.98872 0.98440 0.98440 0.98490 0.98557 



271 

CONTOUR SIGMA 

PROGRAM 

MO ONE 

8.1 	NORMAL 	RELIABILITY 	LIKELIHOOD 

MU TWO 	LEFT 	1 	RIGHT 1 	LEFT 2 

CONTOURS 

RIGHT 2 LEFT 3 RIGHT 3 

0.01103 0.91000 1.17372 2.89828 0.90144 0.99928 0.92527 0.92527 0.90578 -0.95485- 
0.05000 0.41000 1.33372 2.73828 0.92862 0.99869 0.94663 0.94663 0.93184 0.96851 
0.10000 0.91000 1.42086 2.65114 0.94078 0.99821 0.95584 0.95584 0.94339 0.97407 
0.13537 0.91000 1.46307 2.60893 0.94606 0.99793 0.95974 0.95974 0.94836 0.97634 
0.50000 0.91000 1.70156 2.37044 0.96925 0.99540 0.97564 0.97564 0.96975 0.98447 
0.60667 0.91000 1.75348 2.31852 0.97300 0.99458 0.97786 0.97786 0.97806 0.98528 
0.70000 0.91000 1.79010 2.27290 0.97598 0.99375 0.97948 0.97948 0.97562 0.98573 
0.80000 0.91000 1.85159 2.22041 0.97906 0.99266 0.98098 0.98098 0.97817 0.98595 
0.90000 0.91000 1.91559 2.15641 0.98236 0.99110 0.98228 0.98228 0.98076 0.98578 
0.95000 0.91000 1.96155 2.11045 0.98444 0.98981 0.98288 0.98288 0.98228 0.98536 
0.96000 0.91000 1,97428 2.09772 0.98498 0.98942 0.98299 0.98299 0.98265 0.98521 
0.97000 0.91000 1.99025 2.08175 0.98563 0.98892 0.98310 0.98310 0.98309 0.98498 
0.98000 0.91000 2.01614 2.05586 0.98664 0.98806 0.98322 0.98322 0.98373 0.98455 

0.01103 0.92000 1.16345 2.90855 0.89700 0.99922 0.92138 0.92138 0.90142 0.95194 
0.05000 0.92000 1.32802 2.74698 0.92510 0.99859 0.94359 0.94359 0.92837 0.96631 
0.10000 0.92000 1.41298 2.65902 0.93771 0.99808 0.95320 0.95320 0.94036 0.97218 
0.13537 0.92000 1.45558 2.61642 0.94319 0.99777 0.95727 0.95727 0.94553 0.97458 
0.50000 0.92000 1.69584 2.37616 0.96736 0.99510 0.97393 0.97393 0.96782 0.98323 
0.60667 0.92000 1.74795 2.32405 0.97128 0.99423 0.97627 0.97627 0.97127 0.98411 
0.70000 0.92000 1.79362 2.27838 0.97439 0.99337 0.97797 0.97797 0.97393 0.98460 
0.80000 0.02000 1.84588 2.22612 0.97759 0.99223 0.97954 0.97954 0.97659 0.98486 
0.90000 0.92000 1.90869 2.16331 0.98099 0.99065 0.98091 0.98091 0.97926 0.9H474 
0.95000 0.92000 1.95201 2.11999 0.98307 0.98940 0.98154 0.98154 0.98078 0.98438 
0.96000 0.92000 1.96333 2.10867 0.98358 0.98905 0.98166 0.98166 0.98114 0.98425 
0.97000 0.92000 1.97661 2.09539 0.98416 0.98862 0.98178 0.98178 0.98153 0.98407 
0.98000 0.92000 1.99368 2.07832 0.98488 0.98806 0.98190 0.98190 0.98201 0.98381 
0.99000 0.92000 2.02748 2.04452 0,98623 0.98687 0.98201 0.98201 0.98284 0.98320 

0.01103 0.93000 1.15342 2.91858 0.89256 0.99915 0.91746 0.91746 0.89705 0.94897 
0.05000 0.93000 1.31662 2.75538 0.92157 0.99848 0.94052 0.94052 0.92490 0.96406 
0.10000 0.93000 1.40544 2.66656 0.93463 0.99793 0.95053 0.95053 0.93732 0.97024 
0.13537 0.93000 1.44844 2.62356 0.94032 0.99761 0.95477 0.95477 0.94269 0.97277 
0.50000 0.93000 1.69074 2.38126 0.96547 0.99477 0.97219 0.97219 0.96587 0.98195 
0.60667 0.03000 1.74316 2.32884 0.96956 0.99386 0.97464 0.97464 0.96947 0.98289 
0.70000 0.03000 1.78901 2.28299 0.97280 0.99295 0.97643 0.97643 0.97224 0.98343 
0.80000 0.93000 1.84131 2.23069 0.97614 0.99177 0.97808 0.97808 0.97501 0.98372 
0.90000 0.93000 1.90359 2.16841 0.97966 0.99014 0.97952 0.97952 0.97777 0.98364 
0.95000 0.93000 1.94556 2.12644 0.98178 0.98889 0.98017 0.98017 0.97932 0.98331 
0.96000 0.93000 1.95620 2.11580 0.98229 0.98855 0.98030 0.96030 0.97967 0.98319 



CONTOURS 272 

RIGHT 2 	LEFT 3 - - RIGHT 3' 

0.98042 0.99006 
0.98055 0.98050 
0.98067 0.98106 
0.98073 0.98154 

0.91353 0.89269 
0.93742 0.92142 
0.94782 0.93427 

0.94595 
0.96175 
0.96826 

0.952250 
	

0.97092 
=1 0.97043 	0 	0.98062 

0.97299 	0.96765 	0.98163 
0.97486 	0.97094 	0.98221 
0.976580 
	

0.98254 
:97736 0.97809 	0.98248 

0.97878 	0.98216 
00:997778:: 0.97892 	0.98205 

0.97905 	0.97863 	0.98191 
0.97918 	0.97907 	0.98171 
0.97931 	0.97960 	0.98142 
0.97937 	0.97995 	0.98118 
0.97942 	0.98050 	0.98073 

0.98303 
0.98283 
0.98249 
0.98212 

0.90958 	0.88833 	0.94288 
0.93431 	0.95940 

(0):::13-712131 0.94510 	0.96623 
0.94970 	0.93697 	0.96902 
0.96864 	0.96195 	0.97926 
0.97131 	0.96584 	0.98033 
0.97327 	0.96985 	0.98095 
0.97507 	0.97184 	0.98132 
0.97665 	0.97482 	0.98127 
0.97737 	0.97647 	0.98095 
0.97751 	0.97684 	0.98084 
0.97765 	0.97725 	0.98069 
0.97778 	0.97769 	0.98050 
0.97792 	0.97823 	0.98021 
0.97799 	0.97859 	0.97998 
0.97804 	0.97902 	0.97964 

0.90562 	0.88399 	0.93977 

CONTOUR SIGMA 

PROGRAM 

MU ONE 

8.1 	NORMAL 	RELIABILITY 	LIKELIHOOD 

MU TWO 	LEFT 1 	RIGHT 1 	LEFT 2 

0.97000 0.93000 1.96836 2.10364 0.98285 0.98815 0.98042 
0.98000 0.93000 1.98307 2.08893 0.98351 0.98765 0.98055 
0.99000 0.93000 2.00367 2.06833 0.98440 0.98683 0.98067 
0.99500 0.93000 2.02283 2.04917 0.98519 0.98622 0.98073 

0.01103 0.94000 1.14362 2.92838 0.88812 0.99908 0.91353 
0.05000 0.94000 1.30850 2.76350 0.91804 0.99836 0.93742 
0.10000 0.94000 1.39822 2.67378 0.93155 0.99778 0.94782 
0.13537 0.04000 1.44166 2.63034 0.93745 0.99743 0.95225 
0.50000 0.-=4000 1.68622 2.38578 0.96358 0.99443 0.97043 
0.60667 0.04000 1.73907 2.33293 0.96785 0.99346 0.97299 
0.70000 0.04000 1.78524 2.28676 0.97123 0.99251 0.97486 
0.80000 0.94000 1.83780 2.23420 0.97471 0.99127 0.97658 

0.94000 1.90010 2.17190 0.90000. 0 0.97838 0.98957 0.97809 
0.95000 0.94000 1.94158 2.13042 0.98056 0.98829 0.97878 
0.96000 0.94000 1.95195 2.12005 0.98108 0.98794 0.97892 
0.97000 0.94000 1.96366 2.10834 0.98165 0.98755 0.97905 
0.98000 0.94000 1.97752 2.09448 0.98230 0.98707 0.97918 
0.99000 0.94000 1.99568 2.07632 0.98313 0.98641 0.97931 
0.99900 0.94000 2.00888 2.06312 0.98371 0.98591 0.97937 
0.99900 0.94000 2.03086 2.04114 0.98463 0.98505 0.97942 

0.01103 0.05000 1.13404 2.93796 0.88371 0.99901 0.90958 
0.05000 0.95000 1.30066 2.77134 0.91452 0.99823 0.93431 
0.10000 0.95000 1.39132 2.68068 0.92849 0.99761 0.94510 
0.13537 0.05000 1.43521 2.63679 0.96457 0.99724 0.94970 
0.50000 0.95000 1.68229 2.38971 0.96171 0.99406 0.96864 
0.60667 0.95000 1./3966 2.33634 0.96615 0.99304 0.97131 
0.70000 0.95000 1.78228 2.28972 0.96968 0.99203 0.97327 
0.80000 0.95000 1.83532 2.23668 0.97331 0.99072 0.97507 
0.90000 0.95000 1.89811. 2.17389 0.97714 0.98894 0.97665 
0.95000 0.95000 1.93080 2.13220 0.97942 0.98760 0.97737 
0.96000 0.95000 1.95018 2.12182 0.97996 0.98724 0.97751 
0.97000 0.95000 1.96188 2.11012 0.98054 0.98683 0.97765 
0.98000 0.95000 1.97564 2.09636 0.98122 0.98633 0.97778 
0.99000 0.95000 1.99345 2.07855 0.98206 0.98566 0.97792 
0.99500 0.95000 2.00998 2.06602 0.98264 0.98518 0.97799 
0.99900 0.95000 2.02269 2.04931 0.98338 0.98450 0.97804 

0.01103 0.96000 1.12468 2.94732 0.87931 0.99893 0.90562 



273 

CONTOUR SIGMA 

PROGRAM 

MU ONF 

8.1 	NORMAL 	RELIABILITY 	LIKELIHOOD 

MU TWO 	LEFT 	1 	RIGHT 1 	LEFT 2 

CONTOURS 

RIGHT 	2 LEFT 3 RIGHT 3 

0.05000 0.96000 1.29309 2.77891 0.91100 0.99810 0.93119 0.93117 0.91445 0.95701 
0.10000 0.06000 1.38473 2.68727 0.92541 0.99744 0.94236 0.94236 0.92816 0.96416 
0.13537 0.96000 1.42909 2.64291 0.93171 0.99705 0.94713 0.94713 0.93410 0.96709 
0.50000 0.96000 1.67892 2.39308 0.95984 0.99366 0.96683 0.96683 0.99998 0.97786 
0.60667 0.96000 1.73292 2.33908 0.96447 0.99259 0.96962 0.96962 0.96403 0.97899 
0.70000 
0.80000 

0.96000 
0.96000 

1.78010 
1.83383 

2.29190 
2.23817 

0.96815 
0.97195 

0.99152 
0.99013 

0.97166 
0.97354 

0.97166 
0.97354 

0.96715
07 00= 

0.90000 0.26000 1.89757 2.17443 0.97596 0.98824 0.97519 0.97519 0.97337 0.96000 
0.95000 0.96000 1.94010 2.13190 0.97836 0.98682 0.97594 0.97594 0.97510 0.97967 
0.96000 0.96000 1.95075 2.12125 0.97892 0.98643 0.97609 0.97609 0.97549 0.97955 
0.97000 0.96000 1.96281 2.10919 0.97955 0.98599 0.97623 0.97623 0.97591 0.97940 
0.98000 0.96000 1.97712 2.09488 0.98028 0.98545 0.97637 0.97637 0.97638 0.97919 
0.99000 0.96000 1.99606 2.07594 0.98120 0.98471 0.97651 0.97651 0.97697 0.97887 
0.99500 0.96000 2.01018 2.06182 0.98187 0.98413 0.97658 0.97658 0.97737 0.97860 

0.01103 0.97000 1.11555 2.95645 0.87494 0.99885 0.90165 0.90165 0.87966 0.93662 
0.05000 0.97000 1.28579 2.78621 0.90751 0.99796 0.92803 0.92803 0.91098 0999459 
0.10000 0.97000 1.37844 2.69356 0.92235 0.99726 0.93960 0.93960 0.9251.0 0.96205 
0.13537 0.97000 1.42330 2.64870 0.92886 0.99684 0.94454 0.94454 0.93124 0.96512 
0.50000 0.97000 1.67611 2.39589 0.95800 0.99324 0.96500 0.96500 0.95802 0.9/642 
0.60667 0.97000 1.73083 2.34117 0.96282 0.99210 0.96791 0.96791 0.96222 0.97762  
0.70000 0.97000 1.77870 2.29330 0.96665 0.99097 0.97003 0.97003 0.96547 0.9/832 
0.80000 0.97000 1.83333 2.23867 0.97062 0.98950 0.97199 0.97199 0.96870 0.9 /873 
0.90000 0.97000 1.89848 2.1/352 0.97484 0.98748 0.97371 0.97371 0.97194 0.97869 
0.95000 0.97000 1.94253 2.12947 0.97739 0.98593 0.97450 0.97450 0.97376 0.97833  
0.96000 0.07000 1.95374 2.11826 0.97800 0.98551 0.97465 0.97465 0.97418 0.97819 
0.97000 0.97000 1.96660 2.10540 0.97869 0.98502 0.97480 0.97480 0.97463 0.97802 
0.98000 0.97000 1.98228 2.08972 0.97950 0.98439 0.97495 0.97495 0.97515 0.97777 
0.99000 0.97000 2.00476 2.06724 0.98062 0.98346 0.97509 0.91509 0.97584 0.97736 
0.99900 0.97000 2.03074 2.04126 0.98185 0.98233 0.97517 0.97517 0.97654 0.97679 

0.01103 0.98000 1.10662 2.96538 0.871159 0.99876 0.89769 0.89769 0.87536 0.93344 
0.05000 0.98000 1.27874 2.79326 0.90403 0.99782 0.92487 0.92487 0.90752 0.99213 
0.10000 0.98000 1.37245 2.69995 0.91931 0.99706 0.93683 0.93683 0.92206 0.95991 
0.13537 0.98000 1.41/84 2.65416 0.92602 0.99662 0.94195 0.94195 0.92839 0.94312 
0.50000 0.98000 1.67384 2.39816 0.95618 0.99280 0.96317 0.96317 0.95607 0.97495 
0.60667 0.98000 1.72938 2.34262 0.96119 0.99159 0.96618 0.96618 0.96042 0.97621 
0.70000 0.98000 1.77807 2.29393 0.96519 0.99038 0.96839 0.96839 0.9609 0.97694 
0.80000 0.98000 1.83382 2.23818 0.96934 0.98881 0.97043 0.97043 0.96716 0.97738 
0.90000 0.98000 1.90009 2.17111 0.97379 0.98663 0.97222 0.97222 0.97054 0.97732 



274 

CONTOUR SIGMA 

PROGRAM 

MU ONE 

8.1 	NORMAL 	RELIABILITY 	LIKELIHOOD 

MU TWO 	LEFT 1 	RIGHT 1 	LEFT 2 

CONTOURS 

RIGHT 2 LEFT 	3 	- RIGHT-3 

0.95000 0.98000 1.94729 2.12471 0.97654 0.98492 0.97304 0.97304 0.97247 0.97690 
0.96000 0.98000 1.95946 2.11254 0.97722 0.98444 0.97320 0.97320 0.97293 0.97675 
0.97000 0.98000 1.97381 2.09819 0.97800 0.98386 0.97335 0.97335 0.97343 0.97653 
0.98000 0.98000 1.99244 2.07956 0.97898 0.98308 0.97351 0.97351 0.97404 0.97621 

0.01103 0.99000 1.09/90 2.97410 0.86628 0.99867 0.89373 0.89373 0.87108 0.93023 
0.05000 0.99000 1.27196 2.80004 0.90057 0.99766 0.92171 0.92171 0.90407 0.94963 
0.10000 0.99000 1.36675 2.70525 0.91629 0.99686 0.93406 0.93406 0.91903 0.95774 
0.13537 0.99000 1.41268 2.65932 0.92320 0.99639 0.93934 0.93934 0.92554 0.96108 
0.50000 0.99000 1.67212 2.39988 0.95439 0.99233 0.96132 0.96132 0.95413 0.97345 
0.60667 0.99000 1.72059 2.34341 0.95960 0.99104 0.96445 0.96445 0.95863 0.97476 
0.70000 0.99000 1.77622 2.29378 0.96377 0.98975 0.96674 0.96674 0.96213 0.97553 
0.80000 0.09000 1.83531 2.23669 0.96812 0.98807 0.96887 0.96887 0.96963 0.97598 
0.90000 0.99000 1.90489 2.16711 0.97283 0.98570 0.97072 0.97072 0.96918 0.97589 
0.95000 0.99000 1.95481 2.11719 0.97584 0.98376 0.97157 0.97157 0.97126 0.97539 
0.96000 0.99000 1.96863 2.1.0337 0.97662 0.98319 0.97174 0.97174 0.97176 0.97519 
0.97000 0.99000 1.98593 2.08607 0.97757 0.98245 0.97190 0.97190 0.97235 0.97490 
0.98000 0.99000 2.01371 2.05829 0.97903 0.98120 0.97206 0.97206 0.97321 0.97434 

0.01103 1.00000 1.08939 2.98261 0.86201 0.99857 0.88977 0.88977 0.86684 0.92700 
0.05000 1.00000 1.26542 2.80658 0.89714 0.99750 0.91855 0.91855 0.90064 0.94711 
0.10000 1.00000 1.36135 2.71065 0.91330 0.99664 0.93128 0.93128 0.91601 0.95554 
0.13537 1.00000 1.40784 2.66416 0.92041 0.99614 0.93674 0.93674 0.92271 0.95902 
0.50000 1.00000 1.67094 2.40106 0.99263 0.99183 0.95946 0.95946 0.95220 0.97192 
0.60667 1.00000 1.72844 2.34356 0.95805 0.99045 0.96271 0.96271 0.95686 0.97329 
0.70000 1.00000 1.77915 2.29285 0.96239 0.98907 0.96509 0.96509 0.96049 0.97409 
0.80000 1.00000 1.83784 2.23416 0.96696 0.98726 0.96729 0.96729 0.96414 0.97454 
0.90000 1.00000 1.91065 2.16135 0.97198 0.98467 0.96922 0.96922 0.96787 0.97440 
0.95000 1.00000 1.96601 2.10599 0.97535 0.98240 0.97010 0.97010 0.97014 0.97377 
0.96000 1.00000 1.98305 2.08895 0.97632 0.98164 0.97027 0.97027 0.97074 0.97349 
0.97000 1.00000 2.00896 2.06304 0.97773 0.98045 0.97044 0.97044 0.971.57 0.9/297 

0.01103 1.01000 1.08108 2.99092 0.85778 0.99847 0.88583 0.88583 0.86262 0.92374 
0.05000 1.01000 1.25914 2.81286 0.89374 0.99732 0.91540 0.91540 0.89723 0.94457 
0.10000 1.01000 1.35622 2.71578 0.91033 0.99642 0.92850 0.92850 0.91301 0.95331 
0.13537 1.01000 1.40330 2.66870 0.91765 0.99588 0.93413 0.93413 0.91990 0.95693 
0.50000 1.01000 1.67030 2.40170 0.95091 0.99129 0.95760 0.95760 0.95028 0.97036 
0.60667 1.01000 1.72894 2.34306 0.95654 0.98983 0.96096 0.96096 0.95511 0.97179 
0.70000 1.01000 1.78087 2.29113 0.96107 0.98835 0.96342 0.96342 0.95887 0.97261 
0.80000 1.01000 1.84146 2.23054 0.96587 0.98639 0.96571 0.96571 0.96267 0.97306 



275 PROGRAM 8.1 NORMAL RELIABILITY LIKELIHOOD CONTOURS 

CONTOUR 	SIGMA 	MU ONE 	MU TWO 	LEFT 1 	RIGHT 1 	LEFT 2 	RIGHT 2 	LEFT 3 	RIGHT 3 

0.90000 1.01000 1.91846 2.15354 0.97125 0.98351 0.96771 0.96771 0.96661 0.97285 
0.95000 1.01000 1.98322 2.08878 0.97521 0.98068 0.96862 0.96862 0.96918 0.9/197  
0.96000 1.01000 2.01051 2.06149 0.97674 0.97938 0.96880 0.96880 0.97007 0.97142 

0.01103 1.02000 1.07297 2.99903 0.85358 0.99836 0.88191 0.88191 0.85844 0.92047 
0.05000 1.02000 1.25310 2.81890 0.89038 0.99714 0.91225 0.91225 0.89385 0.94201 
0.10000 1.02000 1.35138 2,72062 0.90740 0.99618 0.92573 0.92573 0.91003 0.95107 
0.13537 1.02000 1.39907 2.67293 0.91491 0.99561 0.93152 0.93152 0.91711 0.9483 
0.90000 1.02000 1.67020. 2.40180 0.94923 0.99073 0.95574 0.95574 0.94839 0.96877 
0.60667 1.02000 1.73011 2.34189 0.95507 0.98916 0.95921 0.95921 0.95338 0.97025 
0.70000 1.02000 1.78342 2.28858 0.95981 0.98757 0.96176 0.96176 0.95728 0.97110 
0.80000 1.02000 1.84624 2.22576 0.96486 0.98545 0.96412 0.96412 0.96124 0.97154 
0.90000 1.02000 1.92876 2.14324 0.97068 0.98219 0.96619 0.96619 0.96542 0.97121 
0.95000 1.02000 2.02017 2.05183 0.97618 0.97787 0.96714 0.96714 0.96877 0.96962 

0.01103 1.03000 1.06506 3.00694 0.84944 0.99825 0.87801 0.87801 0.85431 0.91719 
0.05000 1.03000 1.24731 2.82469 0.88705 0.99695 0.90911 0.90911 0.89050 0.93943 
0.10000 1.03000 1.34682 2.72518 0.90449 0.99593 0.92296 0.92296 0.90708 0.94881 
0.13537 1.03000 1.39513 2.67687 0.91221 0.99532 0.92892 0.92892 0.91434 0.9r-270 
0.50000 1.03000 1.67065 2.40135 0.94760 0.99013 0.95388 0.95388 0.94652 0.96716 
0.60667 1.03000 1.73195 2.34005 0.95367 0.98845 0.95747 0.95747 0.95168 0.96869 
0.70000 1.03000 1.78683 2.28517 0.95861 0.98674 0.96010 0.96010 0.95572 0.96956 
0.80000 1.03000 1.85228 2.21972 0.96394 0.98442 0.96254 0.96254 0.95985 0.96991 
0.90000 1.03000 1.94240 2.12960 0.97034 0.98066 0.96468 0.96468 0.96434 0.96947 

0.01103 1.04000 1.05734 3.01466 0.84534 0.99813 0.87412 0.87412 0.89021 0.91389 
0.05000 1.04000 1.241/5 2.83025 0.88376 0.99675 0.90598 0.90598 0.8871.8 0.93683 
0.10000 1.04000 1.34253 2.72947 0.90163 0.99566 0.92020 0.92020 0.90415 0.94653 
0.13537 1.04000 1.39150 2.68050 0.90955 0.99502 0.92632 0.92632 0.91159 0.99055 
0.50000 1.04000 1.67166 2.40034 0.94601 0.98950 0.95203 0.95203 0,94468 0.96553 
0.60667 1.04000 1.73449 2.33751 0.95232 0.98770 0.95572 0.95572 0.95000 0.96711 
0.70000 1.04000 1.79114 2.28086 0.95749 0.98585 0.95844 0.95844 0.95419 0.96798 
0.80000 1.04000 1.85973 2.21227 0.96313 0.98330 0.96096 0.96096 0.95951 0.96837 
0.90000 1.04000 1.96122 2.11078 0.97034 0.97880 0.96317 0.96317 0.96342 0.96758 

0.01103 1.05000 1.04980 3.02220 0.84130 0.99800 0.87027 0.87027 0.84616 0.91059 
0.05000 1.05000 1.23643 2.83557 0.88051 0.99654 0.90287 0.90287 0.88389 0.93422 
0.10000 1.05000 1.33852 2.73348 0.89881 0.99538 0.91745 0.91745 0.90125 0.94423 
0.13537 1.05000 1.38816 2.68384 0.90692 0.99471 0.92374 0.92374 0.90888 0.94839 
0.50000 1.05000 1.67324 2.39876 0.94448 0.98883 0.95017 0.95017 0.94286 0.96388 



Z7G 

CONTOUR SIGMA 

PROGRAM 

MU ONE 

8.1 	NORMAL 	RELIABILITY 	LIKELIHOOD 

MU TWO 	LEFT 1 	RIGHT 1 	LEFT 2 

CONTOURS 

RIGHT 2 LEFT 3 - RIGHT-3 

0.60667 1.05000 1.73774 2.33426 0.95104 0.98690 0.95398 0.95398 0.94836 0.96549 
0.70000 1.05000 1.79641 2.27559 0.95645 0.98489 0.95678 0.95678 0.95271 0.96638 
0.80000 1.05000 1.86878 2.20322 0.96245 0.98206 0.95938 0.95938 0.95722 0.96671 
0.90000 1.05000 1.99139 2.08061 0.97106 0.97623 0.96166 0.96166- 0.96283 0.96535 

0.01103 1.06000 1.04246 3.02954 0.83731 0.99787 0.86644 0.86644 0.84215 0.90729 
0.05000 1.06000 1.23134 2.84066 0.87731 0.99632 0.89978 0.89978 0.88064 0.93161 
0.10000 1.06000 1.33478 2.73722 0.89603 0.99509 0.91472 0.91472 0.89139 0.94193 
0.13537 1.06000 1.38511 2.68689 0.90434 0.99437 0.92117 0.92117 0.90619 0.94622 
0.50000 1.06000 1.67539 2.39661 0.94301 0.98812 0.94833 0.94833 0.94108 0.96221 
0.60667 1.06000 1.74175 2.33025 0.94983 0.98604 0.95225 0.95225 0.94676 0.96386 
0.70000 1.06000 1.80270 2.26930 0.95550 0.98386 0.95513 0.95513 0.95126 0.96474- 
0.80000 1.06000 1.87973 2.19227 0.96191 0.98069 0.95781 0.95781 0.95601 0.96498 

0.01103 1.07000 1.03530 3.03670 0.83337 0.99773 0.86264 0.86264 0.83820 0.90398 
0.05000 1.07000 1.22649 2.84551 0.87415 0.99609 0.89670 0.89670 0.87742 0.92898 
0.10000 1.07000 1.33131 2.74069 0.89329 0.99479 0.91200 0.91200 0.89556 0.93962 
0.13537 1.07000 1.38236 2.68964 0.90181 0.99403 0.91861 0.91861 0.90354 0.94404 
0.50000 1.07000 1.67814 2.39386 0.94160 0.98737 0.94650 0.94650 0.93933 0.96052 
0.60667 1.07000 1.74654 2.32546 0.94869 0.98512 0.95053 0.95053 0.94519 0.96220 
0.70000 1.07000 1.81013 2.26187 0.95465 0.98274 0.95349 0.95349 0.94987 0.96306 
0.80000 1.07000 1.89.302 2.17898 0.96157 0.97915 0.95625 0.95625 0.95488 0.96319 

0.01103 1.08000 1.02833 3.04367 0.82949 0.99759 0.85887 0.85887 0.83429 0.90068 
0.05000 1.08000 1.22186 2.85014 0.87105 0.99584 0.89365 0.89365 0.87425 0.92636 
0.10000 1.08000 1.32810 2.74390 0.89060 0.99447 0.90930 0.90930 0.89276 0.93730 
0.13537 1.08000 1.37090 2.69210 0.89932 0.99366 0.91607 0.91607 0.90092 0.94186 
0.50000 1.08000 1.68150 2.39050 0.94026 0.98657 0.94467 0.94467 0.93761 0.95881 
0.60667 1.08000 1.75217 2.31983 0.94764 0.98414 0.94881 0.94881 0.94366 0.96051 
0.70000 1.08000 1.81880 2.25320 0.95392 0.98152 0.95186 0.95186 0.94853 0.96135 
0.80000 1.08000 1.90940 2.16260 0.96147 0.97738 0.95469 0.95469 0.95387 0.96430 

0.01103 1.09000 1.02154 3.05046 0.82567 0.99743 0.85514 0.85514 0.83043 0.89739 
0.05000 1.09000 1.21747 2.85453 0.86799 0.99559 0.89062 0.89062 0.87111 0.92373 
0.10000 1.09000 1.32517 2.74683 0.88796 0.99413 0.9066? 0.90662 0.89000 0.93498 
0.13537 1.09000 1.37773 2.69427 0.89688 0.99328 0.91355 0.91355 0.89934 0.93966 
0.50000 1.09000 1.68550 2.38650 0.93899 0.98572 0.94286 0.94286 0.93594 0.95708 
0.60667 1.09000 1.75869 2.31331 0.94668 0.98309 0.94711 0.94711 0.94218 0.95880 
0.70000 1.09000 1.82888 2.24312 0.95331 0.98020 0.95024 0.95024 0.94725 0.95959 
0.80000 1.09000 1.93032 2.14168 0.96171 0.97528 0.95315 0.95315 0.95301 0.95928 



PROGRAM 8.1 NORMAL RELIABILITY LIKELIHOOD CONTOURS 

CONTOUR 	SIGMA 	MU ONE 	MU TWO 	LEFT 1 	RIGHT 1 	LEFT 2 	RIGHT 2 	LEFT 3 	RIGHT 3 

0.01103 1.10000 1.01493 3.05707 0.82191 0.99727 0.85145 0.85145 0.82663 0.89410 
0.05000 1.10000 1.21330 2.85870 0.86499 0.99532 0.88762 0.88762 0.86802 0.92110 
0.10000 1.10000 1.32250 2.74950 0.88537 0.99378 0.90397 0.90397 0.88728 0.9265 
0.13537 1.10000 1.37585 2.69615 0.89449 0.99288 0.91105 0.91105 0.89579 0.93747 
0.50000 1.10000 1.69016 2.38184 0.93779 0.98482 0.94107 0.94107 0.93430 0.95534 
0.60667 1.10000 1.76617 2.30583 0.94582 0.98197 0.94543 0.94543 0.94076 0.95706 
0.70000 1.10000 1.84061 2.23139 0.95286 0.97875 0.94864 0.94864 0.94604 0.95779 
0.80000 1.10000 1.95'042 2.11258 0.96257 0.97260 0.95162 0.95162 0.95242 0.95700 

0.01103 1.20000 0.95839 3.11361 0.78775 0.99527 0.81680 0.81680 0.79168 0.86210 
0.05000 1.20000 1.18396 2.88804 0.83809 0.99195 0.85938 0.85938 0.83966 0.89529 
0.10000 1.20000 1.31051 2.76149 0.86260 0.98931 0.87894 0.87894 0.86246 0.90967 
0.13537 1.20000 1.37334 2.69866 0.87378 0.98774 0.88748 0.88748 0.87265 0.91568 
0.50000 1.20000 1.78536 2.28664 0.93160 0.97164 0.92421 0.92421 0.92089 0.93695 
0.60667 1.20000 1.95157 2,12043 0.94806 0.96139 0.92962 0.92462 0.93133 0.93672 

0.01103 1.30000 0.91861 3.15339 0.76010 0.99236 0.78678 0.78678 0.76247 0.83271 
0.05000 1.30000 1.17710 2.89490 0.81739 0.98702 0.83487 0.83487 0.81628 0.87122 
0.10000 1.30000 1.32648 2.74552 0.84622 0.98265 0.85726 0.85726 0.84235 0.88800 
0.13537 1.30000 1.40270 2.66930 0.85971 0.97998 0.86711 0.86711 0.85416 0.89500 

0.01103 1.40000 0.89525 3.17675 0.73874 0.98837 0.76143 0.76143 0./3868 0.80657 
0.05000 1.40000 1.19407 2.87793 0.80314 0.98009 0.81427 0.81427 0.79777 0.84956 
0.10000 1.40000 1.37484 2.69716 0.83696 0.97298 0.83916 0.83916 0.82701 0.86823 
0.13537 1.40000 1.47171 2.60029 0.85342 0.96837 0.85016 0.85016 0.84051 0.87588 

0.01103 1.50000 0.88859 3.18341 0.72321 0.98309 0.74036 0.74036 0.71Q68 0.78378 
0.05000 1.50000 1.23824 2.83376 0.79545 0.97057 0.79734 0.79734 0.78173 0.83039 
0.10000 1.50000 1.46634 2.60566 0.83585 0.95882 0.82444 0.82444 0.81629 0.85028 
0.13537 1.50000 1.60214 2.46986 0.85726 0.95018 0.83646 0.83646 0.83185 0.85795 

0.01103 1.60000 0.89955 3.17245 0.71302 0.97630 0.72301 0.72301 0.70478 0.76411 
0.05000 1.60000 1.31650 2.75550 0.79469 0.95748 0.78365 0.78365 0.77370 0.81347 
0.10000 1.60000 1.63254 2.43946 0.84622 0.93633 0.81271 0.81271 0.81041 0.83327 
0.13537 1.60000 1.94810 2.12390 0.88830 0.90782 0.82566 0.82566 0.83189 0.83693 

0.01103 1./0000 0.92983 3.14217 0.70780 0.96772 0.70883 0.70883 0.69332 0.74718 
0.05000 1.70000 1.44438 2.62762 0.80224 0.93801 0.77272 0.77272 0.76741 0.79820 



PROGRAM 8.1 NORMAL. RELIABILITY LIKELIHOOD CONTOURS 
	 278 

CONTOUR 	SIGMA 	MU ONE 	MU TWO 	LEFT 1 	RIGHT 1 	LEFT 2 	RIGHT 2 	LEFT 3 	RIGHT 3 

0.01103 1.80000 0.98225 3.08975 0.70736 0.95697 0.69729 0.69729 0.68477 0.73259 
0.05000 1.80000 1.67405 2.39795 0.82382 0.90860 0.76410 0.76410 0.76547 0.78317 

0.01103 1.90000 1.06152 3.01048 0.71181 0.94346 0.68794 0.68794 0.67868 0.71991 

0.01103 2.00000 1.17630 2.89570 0.72178 0.92617 0.68041 0.68041 0.67476 0.70871 

MAXIMUM VALUE OF LIKELIHOOD FUNCTION 1.16524, -6 



PROGRAM 8.1 NORMAL RELIABILITY LIKELIHOOD CONTOURS 
	 279 

SAMPLE AVERAGE 4.07200 

SORT OF UNBIASED ESTIMATE OF VARIANCE 2.00000 

SAMPLE SIZE 10.0 

UNBIASED ESTIMATE OF RELIABILITY 0.9900 

sPLII 1 	P 	0.0 	SPLIT 2 .5P - .5P 	SPLIT 3 .19- - .9P 

LEFT - RIGHT LIMITS 	 ZERO - INFINITY 	-0.2814 	8.4254 	-0.7480 	8.1920 - 

CONTOUR 	SIGMA 	MU ONE 	MU TWO 	LEFT 1 	RIGHT 1 	LEFT 2 	RIGHT 2 	LEFT 3 
	

RIGHT-3- 

0.01103 1.20000 3.39560 4.74840 0.99767 0.99996 0.99889 0.99889 0.99794 0.99969 
0.05000 1.20000 3.92290 4.22110 0.99946 0.99978 0.99968 0.99968 0.99951 0.99976 

0.01103 1.40000 2.92376 5.22024 0.98162 0.99990 0.98893 0.98893 0.98310 0.99555 
0.05000 1.40000 3.21995 4.92405 0.98927 0.99978 0.99371 0.99371 0.99018 0.99751 
0.10000 1.40000 3.39800 4.74600 0.99239 0.99965 0.99554 0.99554 0.99304 0.90816 
0.13537 1.40000 3.49273 4.65127 0.99370 0.99955 0.99628 0.99628 0.99422 0.99838 

0.01103 1.60000 2.60898 5.53502 0.94851 0.99973 0.96444 0.96444 0.95156 0.98181 
0.05000 1.60000 2.90299 5.24101 0.96519 0.99947 0.97644 0.97644 0.96734 0.98828 
0.10000 1.60000 3.06617 5.07783 0.97234 0.99925 0.98139 0.98139 0.97406 0.99076 
0.13537 1.60000 3.14645 4.99755 0.97538 0.99911 0.98344 0.98344 0.97690 0.99173 
0.50000 1.60000 3.63880 4.50520 0.98852 0.99757 0.99147 0.99147 0.98888 0.99473 
0.60667 1.60000 3.77425 4.36975 0.99084 0.99684 0.99255 0.99255 0.99086 0.09477 
0.70000 1.60000 3.94795 4.19605 0.99320 0.99564 0.99333 0.99333 0.99275 0.99434 

0.01103 1.80000 2.36848 5.77552 0.90588 0.99933 0.92913 0.92913 0.91014 0.95770 
0.05000 1.80000 2.68542 5.45858 0.93214 0.99879 0.94963 0.94963 0.93528 0.97066 
0.10000 1.80000 2.85815 5.28585 0.94384 0.99834 0.95845 0.95845 0.94639 0.97591 
0.13537 1.80000 2.94187 5.20213 0.94891.  0.99807 0.96217 0.96217 0.95117 0.97805 
0.50000 1.80000 3.41585 4.72815 0.97113 0.99569 n.97732 0.97732 0.97167 0.98566 
0.60667 1.80000 3.51953 4.62447 0.97473 0.99490 0.97943 0.97943 0.97484 0.98641 
0.70000 1.80000 3.61103 4.53297 0.97758 0.99410 0.98097 0.98097 0.97729 0.98681 
0.80000 1.60000 3.71708 4.42692 0.98054 0.99304 0.98239 0.98239 0.97975 0.98693 
0.90000 1.80000 3.84020 4.29480 0.98376 0.99148 0.98362 0.98362 0.98227 0.98676 
0.95000 1.80000 3.95114 4.19286 0.98592 0.99008 0.98418 0.98418 0.98382 0.98625 
0.96000 1.80000 3.98357 4.16043 0.98655 0.98959 0.98429 0.98429 0.98425 0.98602 
0.97000 1,80000 4.03875 4.10525 0.98758 0.98872 0.98440 0.98440 0.98490-07981557 



CONTOURS 

RIGHT 2 	LEFT 3 - 	RIGHT 3 

0.92527 	0.90578 	0.95485 
0.94663 	0.93184 	0.96851 
0.95584 	0.94339 	0.97407 
0.95974 	0.94836 	0.97634 
0.97564 	0.96975 	0.98447 
0.97786 	

0:95 977,3621 °O..= 0.97948 	0  
0.98098 	0.97817 	0.96595 
n.98228 	0.98076 	0.98578 
0.982880 .99536 
0.98299 	0.982652 	00.98521 
0.98310 	0.98309 	0.98491 
0.98322 	0.98373 	0.98455 

0.92138 	0.90142 	0.95194 
0.94359 	0.92837 	0.96631 
0.95320 	0.94036 	0.91218 
0.95727 	0.94553 	0.97458 
0.97393 	0.96782 	0.98323 
0.97627 	0.97127 	0.98411 
0.97797 	

(177(g 	0
.98460 

0 0.97954 	0.98486 
0.98091 	0.97926 	0.98474 
0.98154 	0.98078 	0.96438 
0.98166 	0.98114 	0.98425 
0.98178 	0.98193 	0.98407 
0.98190 	0.98201 	0.98381 
0.98201 	0.98384 	0.99320 

0.91746 	0.89/05 	0.94897 
0.94052 	0.92490 	0.96406 
0.95053 0.97024 
0.95477 	4:993472360.97277 
0.97219 
0.97464 
0.97643 
0.97808 
0.97952 
0.98017 
0.98030 	0.97967--0.98319 

280 

0.96587 0.98195 
0.96947 0.98289 
0.97224 0.983-43 
0.97901 0.98372 
0.97777 - 0-;98364 
0.97932 8.98331 

CONTOUR SIGMA 

PROGRAM 

MU ONE 

8.1 	NORMAL 	RELIABILITY 	LIKELIHOOD 

MU TWO 	LEFT 1 	RIGHT 1 	LEFT 2 

0.01106 1.82000 2.34745 5.79655 0.90144 0.99928 0.92527 
0.05000 1.92000 2.66/43 5.47657 0.92862 0.99869 0.94663 
0.10000 1.82000 2.84171 5.30229 0.94078 0.99821 0.95584 
0.13937 1.82000 2.92615 5.21785 0.94606 0.99793 0.95974 
0.50000 1.82000 3.40313 4.74067 0.96925 0.99540 0.97564 
0.60667 1.92000 3.50695 4.63705 0.97300 0.99458 0.97786 
0.70000 1.82000 3.59820 4.54580 0.97598 0.99375 0.97948 
0.80000 1.32000 3.70319 4.44081 0.97906 0.99266 0.98098 
0.90000 1.12000 3.83118 4.31282 0.98236 0.99110 0.98228 
0.95000 1.82000 3.92309 4.22091 0.98444 0.98981 0.98288 
0.96000 1.62000 3.94856 4.19544 0.98498 0.98942 0.98299 
0.97000 1.82000 3.98050 4.16350 0.98563 0.98892 0.98310 
0.98000 1.82000 4.03229 4.11171 0.98664 0.98806 0.98322 

0.01103 1.84000 2.32690 5.81710 0.89700 0.99922 0.92138 
0.05000 1.84000 2.65005 5.49395 0.92510 0.99859 0.94359 
0.10000 1.84000 2.82596 5.31804 0.93771 0.99808 0.95320 
0.13537 1.84000 2.91116 5.23284 0.94319 0.99777 0.95727 
0.50000 1.84000 3.39168 4.75232 0.96736 0.99510 0.97393 
0.60667 1.84000 3.49590 4.64810 0.97128 0.99423 0.9762/ 
0.70000 1.84000 3.58724 4.55676 0.97439 0.99337 0.97797 
0.80000 1.84000 3.691 76 4.4522 4 0.97759 0.99223 U.97954 
0.90000 1.84000 3.81739 4.32661 0.98099 0.99065 0.98091 
0.95000 1.84000 3.90402 4.23998 0.98307 0.98940 0.98154 
0.96000 1.64000 3.92665 4.21735 0.98358 0.98905 0.98166 
0.97000 1.84000 3.95322 4.19078 0.98416 0.98862 0.98178 
0.96000 1.84000 3.98736 4.15664 0.98488 0.98806 0.98190 
0.99000 1.84000 4.05496 4.08904 0.98623 0.98687 0.98201 

0.01103 1.86000 2.30684 5.83716 0.89256 0.99915 0.91746 
0.05000 1.86000 2.63824 5.51076 0.92157 0.99848 0.94052 
0.10000 1.96000 2.81088 5.33312 0.93463 0.99793 0.95053 
0.13537 1.86000 2.89689 5.24711 0.94032 0.99761 0.95477 
0.50000 1.86000 3.30147 4.76253 0.96547 0.99477 0.97219 
0.60667 1.86000 3.48631 4.65769 0.96956 0.99386 0.97464 
0.70000 1.86000 3.57802 4.56598 0.97280 0.99295 0.97643 
0.80000 1.86000 3.68261 4.46139 0.97614 0.99177 0.97808 
0.90000 1.86000 3.80719 4.33681 0.97966 0.99014 0.97952 
0.95000 1.86000 3.89112 4.25268 0.98178 0.98889 0.98017 
0.96000 1.96000 3.91240 4.23160 0.98229 0.98855 0.98030 



2BI 

CONTOUR SIGMA 

PROGRAM 

MU ONE 

8.1 	NORMAL 	RELIABILITY 	LIKELIHOOD 

MU 	TWO 	LEFT 	1 	RIGHT 1 	LEFT 2 

CONTOURS 

RIGHT 2 LEFT 3 RIGHT 3 

0.97000 1.86000 3.93672 4.20728 0.98285 0.98815 0.98042 0.98042 0.98006 0.98306 
0.98000 1.86000 3.96615 4.17785 0.98351 0.98765 0.98055 0.98055 0.98050 0.99283 
0.99000 1.86000 4.00735 4.13665 0.98440 0.98693 0.98067 0.98067 0.98106 0.98249 
0.9950n 1.86000 4.04565 4.09835 0.98519 0.98622 0.98073 0.98073 0.98154 0.98212 

0.01103 1.88000 2.28723 5.85677 0.88812 0.99908 0.91353 0.91353 0.89269 0.94595 
0.05000 1.88000 2.61700 5.52700 0.91804 0.99836 0.93742 0.93742 0.92142 0.96175 
0.10000 1.98000 2.79644 5.34756 0.93.155 0.99778 0.94782 0.94782 0.93427 0.96826 
0.13537 1.88000 2.88331 5.26069 0.93745 0.99/43 0.95225 0.95225 0.93983 0.97092 
0.50000 1.88000 3.37245 4.77155 0.96358 0.99443 0.97043 0.97043 0.96391 0.98062 
0.60667 1.88000 3.47813 4.66587 0.96785 0.99346 0.97299 0.97299 0.96765 0.98163 
0.70000 1.88000 3.57048 4.57352 0.97123 0.99251 0.97486 0.97486 0.97054 0.98221 
0.80000 1.88000 3.67560 4.46840 0.97471 0.99127 0.97658 0.97658 0.97342 0.98254 
0.90000 1.88000 3.80020 4.34380 0.97838 0.98957 0.97809 0.97809 0.97629 0.98248 
0.95000 1.88000 3.88317 4.26083 0.98056 0.98829 0.97878 0.97878 0.97788 0.98216 
0.96000 1.88000 3.90391 4.24009 0.98108 0.98794 0.97892 0.97892 0.97824 0.98205 
0.97000 1.88000 3.92733 4.21667 0.98165 0.98755 0.97905 0.97905 0.97863 0.98191 
0.98000 1.88000 3.95504 4.18896 0.98230 0.98707 0.97918 0.97918 0.97907 0.98171 
0.99000 1.88000 3.99136 4.15264 0.98313 0.98641 0.97931 0.97931 0.97960 0.98142 
0.99500 1.f8000 4.01776 4.12624 0.98371 0.98591 0.97937 0.9/937 0.97995 0.98118 
0.99900 1.88000 4.06171 4.08229 0.98463 0.98505 0.97942 0.97942 0.98050 0.98073 

0.01103 1.90000 2.26808 5.87592 0.88371 0.99901 0.90958 0.90958 0.88833 0.94288 
0.05000 1.90000 2.60132 5.54268 0.91452 0.99823 0.93431 0.93431 0.91793 0.95940 
0.10000 1.Q0000 2.78264 5.36136 0.92848 0.99761 0.94510 0.94510 0.93121 0.96623 
0.13537 1.90000 2.87042 5.27358 0.93457 0.99724 0.94970 0.94970 0.93697 0.96902 
0.50000 1.90000 3.36458 4.77942 0.96171 0.99406 0.96864 0.96864 0.96195 0.97926 
0.60667 1.90000 3.47132 4.67268 0.96615 0.99304 0.97131 0.97131 0.96584 0.98033 
0.70000 1.90000 3.56455 4.57945 0.96968 0.99203 0.97327 0.97327 0.96885 0.98095 
0.80000 1.90000 3.67063 4,47337 0.97331 0.99072 0.97507 0.97507 0.97184 0.98132 
0.90000 1.90000 3.79622 4.34778 0.97714 0.98894 0.97665 0.97665 0.97482 0.98127 
0.95000 1.90000 3.87959 4.26441 0.97942 0.98760 0.97737 0.97737 0.97647 0.98095 
0.96000 1.90000 3.90036 4.24364 0.97996 0.98724 0.97751 0.97751 0.97684 0.98084 
0.97000 1.90000 3.92375 4.22025 0.98054 0.98683 0.97765 0.97765 0.97725 0.98069 
0.98000 1.90000 3.951 28 4.19272 0.98122 0.98633 0.97778 0.97778 0.97769 0.98050 
0.99000 1.90000 3.98690 4.15710 0.98206 0.98566 0.97792 0.97792 0.97823 0.98021 
0.99500 1.90000 4.01196 4.132114 0.98264 0.98518 0.97799 0.97799 0.978599  0.97998 
0.99900 1.90000 4.04538 4.09862 0.98338 0.98450 0.97804 0.97804 0.97902 0.97964 

0.01103 1.92000 2.24937 5.89463 0.87931 0.99893 0.90562 0.90562 0.88399 0.93977 



282 
PROGRAM 8.1 NORMAL RELIABILITY LIKELIHOOD CONTOURS 

CONTOUR 	sIGmA 	MU ONE 	mU TWO 	LEFT 1 	RIGHT 1 	LEFT 2 	RIGHT 2 	LEFT 3 	:RIGHT- 

0.05000 1.92000 2.58618 5.55782 0.91100 0.99810 0.93117 0.93117 0.91445 0.95701 
0.10000 1.92000 2.76946 5.37454 0.92541 0.99744 0.94236 0.94236 0.92816 0.96416 
0.13537 1.92000 2.85819 5.28581 0.93171 0.99705 0.94713 0.94713 0.93410 0.96709 
0.50000 1.92000 3.35785 4.78615 0.95984 0.99366 0.96683 0.96683 0.95998 0.97786 
0.60667 1.92000 3.46583 4.67817 0.96447 0.99259 0.96962 0.96962 0.96403 0.97899 
0.70000 1.92000 3.56020 4.58380 0.96815 0.99152 0.97166 0.97166 0.96715 0.97966 
0.80000 1.92000 3.66766 4.47634 0.97195 0.99013 0.97354 0.97354 0.97027 0.98005 
0.90000 1.92000 3.79514 4.34886 0.97596 0.98824 0.97519 0.97519 0.97337 0.98000 
0.95000 1.92000 3.88020 4.26380 0.97836 0.98682 0.97594 0.97594 0.97510 0.97967 
0.96000 1.92000 3.90150 4.24250 0.97892 0.98643 0.97609 0.97609 0.97549 0.97955 
0.97000 1.92000 3.92562 4.21838 0.97955 0.98599 0.97623 0.97623 0.97591 0.97940  
0.98000 1.92000 3.95424 4.18976 0.98028 0.98545 0.97637 0.97637 0.97638 0.97919 
0.99000 1.92000 3.99212 4.15188 0.98120 0.98471 0.97651 0.97651 0.97697 0.97887 
0.99500 1.92000 4.02036 4.12364 0.98187 0.98413 0.97658 0.97658 0.97737 0.9/860 

0.01103 1.94000 2.23109 5.91291 0.87494 0.99885 0.90165 0.90165 0.87966 0.93662 
0.05000 1.94000 2.57157 5.57243 0.90751 0.99796 0.92803 0.92803 0.91098 0.99459 
0.10000 1.94000 2.75688 5.38712 0.92235 0.99726 0.93960 0.93960 0.92510 0.96205 
0.13537 1.94000 2.84661 5.29739 0.92886 0.99684 0.94454 0.94454 0.93124 0.96512 
0.50000 1.94000 3.35222 4.79178 0.95800 0.99324 0.96500 0.96500 0.95802 0.97642 
0.60667 1.94000 3.46165 4.68235 0.96282 0.99210 0.96791 0.96791 0.96222 0.97762 
0.70000 1.94000 3.55740 4.58660 0.96665 0.99097 0.97003 0.97003 0.96547 0.97832 
0.80000 1.94000 3.66666 4.47734 0.9/062 0.98950 0.97199 0.97199 0.96870 0.97873 
0.90000 1.94000 3.79696 4.34704 0.97484 0.98748 0.97371 0.97371 0.97194- 0.07869 
0.95000 1.94000 3.88506 4.25894 0.97739 0.98593 0.97450 0.97450 0.97376 0.97833 
0.96000 1.94000 3.90748 4.23652 0.97800 0.98551 0.97465 0.97465 0.97418 0.97819 
0.97000 1.94000 3.93320 4.21080 0.97869 0.98502 0.97480 0.97480 0.97463 0.97802 
0.98000 1.94000 3.96455 4.17945 0.97950 0.98439 0.97495 0.97495 0.97515 -0.97777 
0.99000 1.94000 4.00953 4.13447 0.98062 0.98346 0.97509 0.97509 0.97584 0.97736 
0.99500 1.94000 4.06148 4.08252 0.98185 0.98233 0.97517 0.97517 0.97654-  0.97679 

0.01103 1.96000 2.21324 5.93076 0.87059 0.99876 0.89769 0.89769 0.87536 0.93344 
0.05000 1.96000 2.55/49 5.58651 0.90403 0.99782 0.92487 0.92487 0.90752 0.95213 
0.10000 1.96000 2.74490 5.39910 0.91931 0.99706 0.93683 0.93683 0.92206 0:95991- 
0.13537 1.96000 2.83567 5.30833 0.92602 0.99662 0.94195 0.94195 0.92839 0.9A312 
0.50000 1.96000 3.34769 4.79631 0.95618 0.99280 0.96317 0.96317 0.95607---0;-07495 
0.60667 1.96000 3.45877 4.68523 0.96119 0.99159 0.96618 0.96618 0.96042 0.97621 
0.70000 1.96000 3.55614 4.58786 0.96519 0.99038 0.96839 0.96839 0.96379 --  13-;-07694 
0.80000 1.96000 3.66763 4.47637 0.96934 0.98881 0.97043 0.97043 0.96716 0.97738 
0.90000 1.96000 3.80178 4.34222 0.97379 0.98663 0.97222 0.97222 0.97054 0.97732 



223 

CONTOUR SIGMA 

PROGRAM 

MU ONE 

8.1 	NORMAL 	RELIABILITY 	LIKELIHOOD 

MU 	TWO 	LEFT 1 	RIGHT 1 	LEFT 2 

CONTOURS 

RIGHT 2 LEFT '3 	RIGHT 	3 

0.95000 1.96000 3.89458 4.24942 0.97654 0.98492 0.97304 0.97304 0.97)47 	0.97690 
0.96000 1.96000 3.91892 4.22508 0.97722 0.98444 0.97320 0.97320 0.97293 	0.97675 
0.97000 1.96000 3.94762 4.19638 0.97800 0.98386 0.97335 0.97335 0.97343 	0.97653 
0.98000 1.96000 3.98488 4.15912 0.97898 0.98308 0.97351 0.97351 0.97404 	0.97621 

0.01103 1.98000 2.19581 5.94819 0.86628 0.99867 0.89373 0.89373 0.87108 	0.93023 
0.05000 1.98000 2.54392 5.60008 0.90057 0.99766 0.92171 0.92171 0.90407 	0.94963 
0.10000 1.98000 2.73351 5.41049 0.91629 0.99686 0.93406 0.93406 0.91903 	0.95774 
0.13537 1.98000 2.82536 5.31864 0.92320 0.99639 0.93934 0.93934 0.92554 	0.96108 
0.50000 1.98000 3.34424 4.79976 0.95439 0.99233 0.96132 0.96132 0.95413 	0.97345 
0.60667 1.98000 3.45718 4.68682 0.95960 0.99104 0.96445 0.96445 0.95863 	0.97476 
0.70000 1.98000 3.55643 4.58757 0.96377 0.98975 0.96674 0.96674 0.96213 	0.97553 
0.80000 1.98000 3.67062 4.47338 0.96812 0.98807 0.96887 0.96887 0.96563 	0.97598 
0.90000 1.98000 3.80978 4.33422 0.97283 0.98570 0.97072 0.97072 0.96918 	0.97589 
0.95000 1.98000 3.90963 4.23437 0.97584 0.98376 0.97157 0.97157 0.97126 	0.9/539 
0.96000 1.98000 3.93726 4.20674 0.97662 0.98319 0.97174 0.97174 0.97176 	0.97519 
0.97000 1.98000 3.97185 4.17215 0.97757 0.98245 0.97190 0.97190 0.97235 	0.97490 
0.98000 1.98000 4.02741 4.11659 0.97903 0.98120 0.97206 0.97206 0.97321 	0.97434 

0.01103 2.00000 2.17978 5.96522 0.86201 0.99857 0.88977 0.88977 0.86684 	0.92700 
0.05000 2.00000 2.53085 5.61315 0.89714 0.99750 0.91855 0.91855 0.90064 	0.94711 
0.10000 2.00000 2.72269 5.42131 0.91330 0.99664 0.93128 0.93128 0.91601 	0.95554 
0.13537 2.00000 2.81567 5.32833 0.92041 0.99614 0.93674 0.93674 0.92271 	0.95902 
0.50000 2.00000 3.34188 4.90212 0.95263 0.99183 0.95946 0.95946 0.95220 	0.9/192 
0.60667 2.00000 3.45688 4.68712 0.95805 0.99045 0.96271 0.96271 0.95686 	0.97329 
0.70000 2.00000 3.55829 4.58571 0.96239 0.98907 0.96509 0.96509 0.96049 	0.97409 
0.80000 2.00000 3.6768 4.46832 0.96696 0.98726 0.96729 0.96729 0.96414 	0.97454 
0.90000 2.00000 3.82131 4.32269 0.97198 0.98467 0.96922 0.96922 0.96787 	0.97440 
0.95000 2.00000 3.93203 4.21197 0.97535 0.98240 0.97010 0.97010 0.97014 	0.97377 
0.96000 2.00000 3.96610 4.17790 0.97632 0.98164 0.97027 0.97027 0.97074 	0.97349 
0.97000 2.00000 4.01791 4.12609 0.97773 0.98045 0.97044 0.97044 0.97157 	0.97297 

0.01103 2.02000 2.16217 5.98183 0.85778 0.99847 0.88583 0.88583 0.86262----0.92374 
0.05000 2.02000 2.51828 5.62572 0.89374 0.99732 0.91540 0.91540 0.89723 	0.94457 
0.10000 2.02000 2.71245 5.43155 0.91033 0.99642 0.92850 0.92850 0.91301:====0.95331- 
0.13537 2.02000 2.80660 5.33740 0.91765 0.99588 0.93413 0.93413 0.91990 	0.95693 
0.90000 2.02000 3.34060 4.80340 0.95091 0.99129 0.95760 0.95760 0.95028 	=0.97036 
0.60667 2.02000 3.45789 4.68611 0.95654 0.98983 0.96096 0.96096 0.95511 	0.9/179 
0.70000 2.02000 3.56175 4.58225 0.96107 0.98835 0.96342 0.96342 0.95887 	 097261 
0.80000 2.02000 3.68291 4.46109 0.96587 0.98639 0.96571 0.96571 0.96267 	0.97306 



CONTOUR SIGMA 

PROGRAM 

MU ONE 

8.1 	NORMAL 	RELIABILITY 	LIKELIHOOD 

mu TWO 	LEFT 1 	RIGHT 1 	LEFT 2 

CONTOURS 

RIGHT 	2 LEFT 	3: R-J- GHT 	3 

0.90000 2.02000 3.83691 4.30709 0.97125 0.98351 0.96771 0.96771 0.96661 0.97285 
0.95000 2.02000 3.96644 4.17756 0.97521 0.98068 0.96862 0.96862 0.96918 0.97197 
0.96000 2.02000 4.02103 4.12297 0.97674 0.97938 0.96880 0.96880 0.97007 0.97142 

0.01103 2.04000 2.14594 5.99806 0.85358 0.99836 0.88191 0.88191 0.85844 0.92047 
0.05000 2.04000 2.50620 5.63780 0.89038 0.99714 0.91225 0.91225(). 

= 
0.94201 

0.10000 2.04000 2./02 77 5.44123 0.90740 0.99618 0.92573 0.92573 O. 0.95107 
0.13537 2.04000 2.79813 5.34587 0.91491 0.99561 0.93152 0.93152 0.91711 0.45481 
0.50000 2.04000 3.34041 4.80359 0.94923 0.99073 0.95574 0.95574 0.94839 0.96877 
0.60667 2.04000 3.46022 4.68378 0.95507 0.98916 0.95921 0.95921 0.95338 0.97025 
0.70000 2.04000 3.56685 4.57715 0.95981 0.98757 0.96176 0.96176 0.95728 0.97110 
0.80000 2.04000 3.69248 4.45152 0.96486 0.98545 0.96412 0.96412 0.96124 0.97154 
0.90000 2.04000 3.85751 4.28649 0.97068 0.98219 0.96619 0.96619 0.96542 0.97121 
0.95000 2.04000 4.04033 4.10367 0.97618 0.97787 0.96714 0.96714 0.96877 0.96962 

0.01103 2.06000 2.13011 6.01389 0.84944 0.99825 0.87801 0.87801 0.85431 0.91719 
0.05000 2.06000 2.49461 5.64939 0.88705 0.99695 0.90911 0.90911 0.89050 0.93943 
0.10000 2.06000 2.69364 5.45036 0.90449 0.99593 0.92296 0.92296 0.90708 0.94881 
0.13537 2.06000 2.79027 5.35373 0.91221 0.99532 0.92892 0.92892 0.91434 0.9270 
0.50000 2.06000 3.34131 4.80269 0.94760 0.99013 0.95388 0.95388 0.94652 0.96716 
0.60667 2.06000 3.46390 4.68010 0.95367 0.98845 0.95747 0.95747 0.95168 0.96869 
0.70000 2.06000 3.57366 4.57034 0.95861 0.98674 0.96010 0.960100 
0.80000 2.06000 3.70457 4.43943 0.96394 0.98442 0.96254 0.95985

0.96956 
0.96254 0.96998 

0.90000 2.06000 3.88480 4.25920 0.97034 0.98066 0.96468 0.96468 0.96434 0.96947 

0.01103 2.08000 2.11467 6.02933 0.84534 0.99813 0.87412 0.87412 0.85021 0.91389 
0.05000 2.08000 2.48350 5.66050 0.88376 0.99675 0.90598 0.90598 0.88718 0.93683 
0.10000 2.08000 2.68907 5.45893 0.90163 0.99566 0.92020 0.92020 0.90415 0.94653 
0.13537 2.08000 2.78299 5.36101 0.90955 0.99502 0.92632 0.92632 0.91159 0.95055 
0.50000 2.08000 3.34333 4.80067 0.94601 0.98950 0.95203 0.95203 0.94468 0.96553 
0.60667 2.08000 3.46897 4.67503 0.95232 0.98770 0.95572 0.95572 0.95000 0.96711 
0.70000 2.08000 3.58228 4.56172 0.95749 0.98585 0.95844 0.95844 0.95419 0.96798 
0.80000 2.08000 3.71046 4.42454 0.96313 0.98330 0.96096 0.96096 0.95851 0.96837 
0.90000 2.08000 3.92245 4.22155 0.97034 0.97880 0.96317 0.96317 0.96342 0i-96758 

0.01103 2.10000 2.09961 6.04439 0.84130 0.99800 0.87027 0.87027 0.91059 0.84616 	 
0.05000 2.10000 2.47285 5.67115 0.88051 0.99654 0.90287 n.90287 0.88389 0.93422 
0.10000 2.10000 2.67704  5.46696 0.89881 0.99538 0.91745 0.91745 0.90125 0.94423 
0.13537 2.10000 2.77631 5.36769 0.90692 0.99471 0.92374 0.92374 0.90888 0.94839 
0.50000 2.10000 3.34647 4.79793 0.94448 0.98883 0.95017 0.95017 0,94286 096388 



2.65 

CONTOUR SIGMA 

PROGRAM 

MU ONE 

8.1 	NORMAL 	RELIABILITY 	LIKELIHOOD 

MU TWO 	LEFT 	1 	RIGHT 1 	LEFT 2 

CONTOURS 

RIGHT 2 LEFT 3 RIGHT 3 

0.60667 2.10000 3.47549 4.66851 0.95104 0.98690 0.95398 0.95398 0.94836 0.96549 
0.70000 2.10000 3.59282 4.55118 0.95645 0.98489 0.95678 0.95678 0.95271 0.96638 
0.80000 2.10000 3.73757 4.40643 0.96245 0.98206 0.95938 0.95938 0.95722 0.96671 
0.90000 2.10000 3.98279 4.16121 0.97106 0.97623 0.96166 0.96166 0.96283 0.96535 

0.01103 2.12000 2.08492 6.05908 0.83731 0.99787 0.86644 0.86644 0.84215 0.90729 
0.05000 2.12000 2.46268 5.68132 0.87731 0.99632 0.89978 0.89978 0.88064 0.93161 
0.10000 2.12000 2.66956 5.47444 0.89603 0.99509 0.91472 0.91472 0.89839 0.94193 
0.13537 2.12000 2.77022 5.37378 0.90434 0.99437 0.92117 0.92117 0.90619 0.94622 
0.50000 2.12000 3.35078 4.79322 0.94301 0.98812 0.94833 0.94833 0.94108 0.96221 
0.60667 2.12000 3.48350 4.66050 0.94983 0.98604 0.95225 0.95225 0.94676 0.96386 
0.70000 2.12000 3.60541 4.53859 0.95550 0.98386 0.95513 0.95513 0.95126 0.96474 
0.80000 2.1.2000 3.75946 4.38454 0.96191 0.98069 0.95781 0.95781 0.95601 0.96498 

0.01103 2.14000 2.07061 6.07339 0.83337 0.99773 0.86264 0.86264 0.83820 0.90398 
0.05000 2.14000 2.45297 5.69103 0.87415 0.99609 0.89670 0.89670 0.87742 0.92898 
0.10000 2.14000 2.66261 5.48139 0.89329 0.99479 0.91200 0.91200 0.89556 0.93962 
0.13537 2.14000 2.76471 5.37929 0.90181 0.99403 0.91861 0.91861 0.90354 0.94404 
0.50000 2.14000 3.35628 4.78772 0.94160 0.98737 0.94650 0.94650 0.93933 0.96052. 
0.60667 2.14000 3.49309 4.65091 0.94869 0.98512 0.95053 0.95053 0.94519 0.96220 
0.70000 2.14000 3.62025 4.52375 0.95465 0.98274 0.95349 0.95349 0.94987 0.96306 
0.80000 2.14000 3.78604 4.35796 0.96157 0.97915 0.95625 0.95625 0.95488 0.96319 

0.01103 2.t6000 2.05666 6.08734 0.82949 0.99759 0.85887 0.85887 0.83429 0.90068 
0.05000 2.16000 2.44373 5.70027 0.87105 0.99584 0.89365 0.89365 0.87425 0.92636 
0.10000 2.16000 2.65620 5.48780 0.89060 0.99447 0.90930 0.90930 0.89276 0.93730 
0.13537 2.16000 2.75979 5.38421 0.89932 0.99366 0.91607 0.91607 0.90092 0.94186 
0.50000 2.16000 3.36100 4.78100 0.94026 0.98657 0.94467 0.94467 0.93761 0.95881 
0.60667 2.16000 3.50434 4.63966 0.94764 0.98414 0.94881 0.94881 0.94366 0.96051 
0.70000 2.1.6000 3.63759 4.90641 0.95392 0.98152 0.95186 0.95186 0.94853 0.96135 
0.80000 2.1,6000 3.81880 4.32520 0.96147 0.97738 0.95469 0.95469 0.95387 0.96130 

0.01103 2.18000 2.04308 6.10092 0.82567 0.99743 0.85514 0.85514 0.83043 0.89739 
0.05000 2.18000 2.43494 5.70906 0.86799 0.99559 0.89062 0.89062 0.87111 0.92373 
0.10000 2.18000 2.65033 5.49367 0.88796 0.99413 0.90662 0.90662 0.89000 0.93498 
0.13537 2.18000 2.75545 5.38855 0.89688 0.99328 0.91355 0.91355 0.89834 0.93966 
0.50000 2.18000 3.37100 4.77300 0.93899 0.98572 0.94286 0.94286 0.93594 0.95708 
0.60667 2.18000 3.51/38 4.62662 0.94668 0.98309 0.94711 0.94711 
0.70000 2.18000 3.65776 4.48624 0.95331 0.98020 0.95024 0.95024 09 0 - 0.94725  0:99Z::: 
0.80000 2.18000 3.86063 4.28337 0.96171 0.97528 0.95315 0.95315 0.95301 0.95928 



PROGRAM 6,1 NORMAL RELIABILITY LIKELIHOOD CONTOURS 

CONTOUR 	SIGMA 	MU ONE . 	MU TWO 	.LEFT 1 	RIGHT 1 	LEFT 2 	RIGHT 2 	LEFT 3 	RIGHT 3- 

0.01103 2.20000 2.02985 6.11415 0.82191 0.99727 0.85145 0.85145 0.82663 0.89410 
0.05000 2.20000 2.42661 5.71739 0.86499 0.99532 0.88762 0.88762 0.86802 0.92110 
0.10000 2.20000 2.64499 5.49901 0.88537 0.99378 0.9039/ 0.90397 0.88728 0.93265 
0.13537 2.20000 2.75170 5.39230 0.89449 0.99288 0.91105 0.91105 0.89579 0.93747 
0.50000 2.20000 3.38032 4.76368 0.93779 0.98482 0.94107 0.94107 0.93430 0.95534 
0.60667 2.20000 3.53234 4.61166 0.94582 0.98197 0.94543 0.94543 0.94076 0.95706 
0.70000 2.20000 3.68121 4.46279 0.95286 0.97875 0.94864 0.94864 0.94604 0.05779 
0.80000 2.20000 3.91885 4.22515 0.96257 0.97260 0.95162 0.95162 0.95242 0.95700 

0.01103 2.40000 1.91677 6.22723 0.78775 0.99527 0.81680 0.81680 0.79168 0.86210 
0.05000 2.40000 2.36793 5.77607 0.83809 0.99195 0.85938 0.85938 0.83966 0.89529 
0.10000 2.40000 2.62102 5.52298 0.86260 0.98931 0.87894 0.87894 0.86246 0.90967 
0.13537 2.40000 2.74668 5.39732 0.87378 0.98774 0.88748 0.88748 0.87265 0.91568 
0.50000 2.40000 3.57072 4.57328 0.93160 0.97164 0.92421 0.92421 0.92089 0.93695 
0.60667 2.40000 3.90314 4.24086 0.94806 0.96139 0.92962 0.92962 0.93133 0.03672 

0.01103 2.60000 1.83722 6.30678 0.76010 0.99236 0.78678 0.78678 0.76247 0.83271 
0.05000 2.60000 2.35420 5.78980 0.81739 0.98702 0.83487 0.83487 0.81628 0.8/122 
0.10000 2.60000 2.65295 5.49105 0.84622 0.98265 0.85726 0.85726 0.84235 0.88800 
0.13537 2.60000 2.80541 5.33859 0.85971 0.97998 0.86711 0.86711 0.85416 0.89500 

0.01103 2.80000 1.79049 6.35351 0.73874 0.98837 0.76143 0.76143 0.73868 0.80657 
0.05000 2.80000 2.38814 5.75586 0.80314 0.98009 0.81427 0.81427 0.79777 0.84956 
0.10000 2.80000 2.74968 5.39432 0.83696 0.97298 0.83916 0.83916 0.82701 0.86823 
0.13537 2.80000 2.94342 5.20058 0.85342 0.96837 0.85016 0.85016 0.84051 0.87588 

0.01103 3.00000 1.77717 6.36683 0.72321 0.98309 0.74036 0.74036 0.71968 0.78178 
0.05000 3.00000 2.47647 5.66753 0.79545 0.97057 0.79734 0.79734 0.78373 0.83039 
0.10000 3.00000 2.93269 5.21131 0.83585 0.95882 0.82444 0.82444 0.81629 0.85028 
0.13937 3.00000 3.20429 4.93971 0.85726 0.95018 0.83646 0.83646 0.83185 0.85799 

0.01103 3.20000 1.79911 6.34489 0.71302 0.97630 0.72301 0.72301 0.70478 0.76411 
0.05000 3.20000 2.63601 5.51099 0.79469 0.95748 0.78365 0.78365 0.77370" __ 0.813"47 
0.10000 3.20000 3.26507 4.87893 0.84622 0.93633 0.81271 0.81271 0.81041 0.83327 
0.13537 3.20000 3.89619 4.24781 0.88830 0.90782 0.82566 0.82566 0.83189 0.83693 

0.01103 3.40000 1.85967 6.28433 0.70780 0.96772 0.70883 0.70883 0.69332 0.74718 
0.05000 3.40000 2.88877 5.25523 0.80224 0.93891 0.77272 0.77272 0.76741 0.79820 



PROGRAM 8.1 NORMALRELIABILITY LIKELIHOOD CONTOURS 
	 287 

CONTOUR 	SIGMA 	MU ONE 	MU TWO 	LEFT 1 	RIGHT 1 	LEFT 2 	RIGHT 2 	LEFT 3 	'RIGHT 3 

0.01103 	3.60000 	1.96449 	6.17951 	0.70736 	0.95697 	0.69729 	0.69729 	0.68477 	0.73259 
0.05000 	3.60000 	3.34810 	4.79590 	0.82382 	0.90860 	0.76410 	0.76410 	0.76547 	0.78317 

0.01103 	3.80000 	2.12304 	6.02096 	0.71181 	0.94346 	0.68794 	0.68794 	0.67868 	0.71991 

0.01103 	4.00000 	2.35259 	5.79141 	0.72178 	0.92617 	0.68041 	0.68041 	0.67476 	0.70871 

MAXIMUM VALUE OF LIKELIHOOD FUNCTION 1.13793, -9 
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FROG t2AN\ 13.1 
BINOMIAL TRINO2MAL SU\AULATIOIN1  



a)jump7,1>0 
f=d 
l=n1 
a=h 
jump2 

3)n=I 
a=Omod(a) 
jump2 

4)d=0 
jump8 

7)d=d+f 

r0)jumpIr,d>r.0 
jumpI2,0>d 
di=r—d 
fi=fidi 
jump33,s2.0 
ei=di 

33)repeat 
repeat 
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title 
binomial trinormaL simulation 

chapter o 

a353 
b->53 
c*I0 
d->I000 
e->I000 
f->z000 

t.13 
lw>3 

PROGeAM 13.1  

 

x=Orandom(I,0) 

ai=0 
a2=. I 
a3=.2 
a4=.3 

1=5(I)53 
ai=a(i—I)+.05 
repeat 

i=i(4)53 
read(bi) 
bi=.0rbi 
repeat 

read(q) 
read(nn) 

r=r(I)q 
3=1(03 
i)read(ws) 
read(gs) 
read(us) 
repeat 
read(bn) 

k=i(I)2 
in=0 

i=r(r)I000 
f1=1.0 
repeat 
i=r(I)I000 
s=i(I)3 

d=o 
e=0 

j=i(r)ro - 
cj=Orandom(x,2) 
e=cjcj+e 
d=cj+d 
repeat 

z=dd/r0 
e=e—z - 
e=0sqrt(e/9) 
d=d/I0 
f=d—gs 
f=f/e 
h=us—d 
h=h/e 
a=f 
l=o 
11=0 

2)jump3,0>a 
jump4,a>a53 
m=r 

6)jump5,a(m+r)>a 
m=i+m 
jump6 

.5)d=b(m+r)—bm 
e=a(m+r)—am 
z=a—am 

d=dz/e 
d=bm+d 
jump8,n=0 
d=i—d 
n=0 

an=wrw2w3 
d=anbn 

newLine 
1065,0,0,5.1 
newline 2 
space 43 
caption 
program 13.1 
newLine 7 
space 29 
caption 
standard 
caption 

mean zero 
newLine 4 
space 18 
caption 
performance variable 
caption 

Lower 
newline 3 
space 18 
caption 
specific impulse 

1=1(1)999 	print(wr)I,6 

a=fi- 

jump32,fzi+i)fispace-9 

31)m=0 	space-8 

Print(gr)x,6 
fi=f(i+I) 
	

space-5 
Print(ur)2,6 f(i+I)=a 
space-9 a=ei- 	
print(nn)2,0 ei=e(i+r) 	
newline 2 e(i+I)=a 
space 18 a=di- 	
caption- di=d(i+r) 	
thrust (fn) d(i+I)=a 
space-20 n1=I 	
print(w2)1,6 
space-9 32)repeat 	
print(g2)1,6 jump3r,m0 	
space-5 jump42,in=x.0 	
print(u2)2,6 

Limit 

binomial trinormal simulation 

variables 

variance one 

true reliability 

upper Limit 	sample 

size 

normal, performance 

(isp) 



space-9 
print(nn)2,o 
newline 2 
space 18 
caption 
mixture ratio (rm) 
space-/2 
print(w3)/,6 
space-9 
print(g3)r,6 
space-5 
print(u3)2,6 
space-9 
print(nn)2,0 
newline 4 
space 18 
caption 
functional reliability r(fu) 
space-2 
Print(bn)r,6 

space 25 
caption 
(binomial) 
space-rr 
print(2nn)2,0 

newline 4 
space 18 
caption 
product of performance reliabilities 
print(an)3,6 
space ro 
caption 
overall reliability 
Print(d)3,6 
newline 4 
space 18 
caption 
number of simulation trials 
space-2 
print(roonn)30 
newLine 4 
space 18 
caption 
the results of every tenth trial are printed in table  

caption 
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one and table two. 

newline 

newline 2 
space 43 
caption 
program 13.1 binomial trinormal simulation 
newline 3 
space 40 
caption 
table one 	ranked performance reliabilities 
newline 2 
space. 23 

first Line - r(fn) 	second Line - r(rm)  
caption 

caption 	
- r(isp)r(fn)r(rm) third Line 

43)1=1(10)91 
ln=roL 
n=ln+90 
newLine 
newLine 
space 16 

m=ln(ro)n 
print(dm)r,5 
repeat 

newline 
space 16 
m=ln(-10)n 
print(em)/,5 
repeat 

newline 
space 16 
m=Ln(ro)n 
print(fm)/,5 
repeat 

repeat 



jump4i,in=i.o 
m=I(I)I00o 
dm=fm 
em=o 
j=i(020 - 
x=Orandom(x,i) 
jump40,x>bn 
em=em+.05 
40)repeat 
fm=dmem 
repeat 
in=I.o 
jump3I 
41)repeat 

repeat 

jump2o 

IOnewLine 
caption 
p exceeds one 

20newLine 
print(f)I,4 
print(d)I,4 
print(n)I,0 
newLine 

print(cj)2,4 
repeat 

caption 
first Line - r(isp)r(fn)r(rm) 	second Line 	r(fu) 
caption 

third Line 	r(isp)r(fn)r(rm)r(fu) 

jump43 
12)newLine 
caption 
p is negative 
jump21 

20)end 

cLose 

50.00 
27.94 
14.7' 
5.87 

/•44 
0.163 
0.000 

2 • 0 

I0 

jump20 

42 )newLine 
1065,0,0,5.1 
newLine 2 
space 43 
caption 
program 13.1 binomiaL trinormaL simuLation 
newLine 3 
space 43 
caption 
tabLe two 	ranked overaLL reLiabiLity 
newLine 2 
space 1 4 

0.9658 
0.9658 
0.9658 

0.955234 

0.9754 
0.9754 
0.9754 

0.965859 

-1.823 
-1.823  
-1.823 

-1.9664 
-1.9664 
-1.9664 

10.0 
10.0 
10.0 

10.0 
10.0 
10.0 
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46.16 	42.35 	38.60 	36.75 	34.94 	33.13 	3/.37 	29.64 

	

26.28 	24.67 	23.10 	21.57 	20.10 	18.67 	17.29 	15.97 

	

13.50 	12.34 	11.24 	10.21 	9.22 	8.30 	7.44 	6.63 

	

5.19 	4.54 	3.95 	3-41 	2.93 	2.49 	2.09 	1.75 

	

1.17 	0.94 	0.74 	0.58 	0.437 	0.324 ' 0.233 

	

0.109 	0.069 	0.041 	04.023 	0.011 	0.005 	0.001. 



PROGRAM 13.1 BINOMIAL TRINoRMAL SIMULATION 

STANDARD NORMAL. PERFORMANCE VARIABLES 	MEAN ZERO 	VARIANCE ONE 

PERFORMANCL: VARIABLE 
	

TRUE RELIABILITY 	LOWER LIMI1 
	

UPPER LIMIT 	SAMPLE SIZE 

;PI-CIFIG IMPULSE (Isp) 
	

0.965800 	-1,823000 	10.000000 	ln 

THRUST (Fm) 
	

0.965800 	-1.823000 	10.000000 	10 

T.tIXToRF RATIO (Rm) 
	

0.965800 	-1.823000 	10.000000 	10 

I=ONCTIoNAL RELIABitIvY R(FU) 	0.955234 	 (BINOMIAL) 	20 

BRoDoCT 	OF 	BERFORMANI:E RELIABILITIFs 	0,900869 	OVERALL 	RELIABT! ITY 	0.860941 

NUMBER OF SIMULATION TRIALS 1000 

THE REULT OF EVERY TI NTH TRIAL ARE PRINTED TN TABLE ONE AND TABLE TWIT. 



PROGRAM 13.1 BINOMIAL TRINuRMAL SIMULATION 

T4911, 	ONE 	RAN K ED 	PERFOR ;I ANUE 	RELIABILI I IES 

F1.Rs( LINE - p(EN) 
	

SECOND LINE - R(RM) 
	

THIRD LINE - R(ISP)R(FN)R(RM) 

0.03226 0.85188 0.9,A842 0.83427 0.9345? 0.81570 0.99120 0.89868 0.92428 n.89923 
0.87125 0.88743 0.8,-206 0.89889 0.84750 0.99689 0.91950 0.99721 0.98738 0.96306 
0.70552 0,72871 0.74129 0.74810 0.75517_ 0.76674 0.7/443 0.78099 0.78439 0.79046 

0.79805 0,98958 0.9)437 0.92445 0.89689 0.99976 0.99570 0.95742 0.90534 0.90997 
0.99799 0.94135 0.95001 0.93509 0.97624 0.82314 0.89545 0_95523 0.92388 0.99016 
0.7, 5/8 6,80291 0.80729 0.81315 0.81716 0.82282 0.82670 0.82997 0.83643 0.83928 

0.80416 0.96523 0.9y229 0,93149 1.00000 0.86924 0.97305 0,94142 0.99407 0.99609 
0.97200 1,00000 0.88773 1.00000 0.8/982 0.99990 0.99997 0.93643 0.8726? 0.98855 
0.84230 0.8.4571 0.8/i843 0.85204 0.85644 0.85927 0.86262 0.86418 0.86710 0.86886 

0.90286 0,93148 0.89783 0.94669 0.89870 0.96674 1.00000 0.89812 0.98184 n.95249 
0.06705 1.00000 0.9 ,242 0.97579 0.99/5? 0.96590 1.00000 1.00000 0.90521 41.93Li95 
0.8/252 0 	87307 0.87629 0.67890 0.88122 0.88345 0.F04559 0.88730 0.88862 0.890,J4 

0.nR446 0 	911.53 0.98530 0.99050 0.99082 0.92891 0.93248 0.94087 0.98370 0.9521.1 
0,98865 0.98283 0.98134 0.98139 0.92843 1.00000 0.97223 0.96751 0.95513 0.99337 
0.89371 0 	89588 0.8(, 782 0.89986 0.90284 0.90477 0.90659 0,90/76 0.90866 0.90991 

0.994a8 100000 0.9920/ 0.99310 0.98999 0.99110 0.99261 100000 0.93718 0.98$ 	1. 
0.99929 0.96919 0.91226 0.92379 0.96028 0.99999 0.99976 0.98603 1.00000 0.99555 
0.9117 9:91371 0.91494 0.91674 0.91800 0.91987 0.92114 0.92172 0.92332 0.92487 

0.9 , 129  0,97/54 0.9)058 0,95180 0.98636 0.94391 1.00000 0,95584 0.97998 0.95859 
0.99285 0 	96083 1,00000 0.97888 0.94659 0.99003 0.93573 0.99990 0.96189 0.98,-;59 
0.92550 0 	92803 0.92"978  0,93069 0.93243 0.93450 0.93573 0.93693 0.93827 0.939ri8 

0.9301 0.95471 0.99745 0.96898 0.95119 0 .9560 7 0.99050 0.98753 0.96367 0.98193 
0.9-;620 1..00000 0.96641 0.99298 0.99843 0.99636 0.98513 0.98725 0.99999 0.97618 
0.9,'017 0,94261 0.9z950 0.94781 0.94966 0.95'51 0.95419 0.95563 0.95797 0.95847 

0.99752 0,99939  0.9902/ 0,99780 0.99748 0.99348 1.00000 1.00000 0.97890 1.00000 
0.051756 0_98979 0.0;443 0.98214 0.97091 0,99538 0.9/310 0,97524 1.on00n 1.00000 
0.96009 0-96160 0.9f,266 0.96639 0.96815 0,97035 0.9/309 0,97511 0.97090 0,98030 

0.99995 0,99615 0.08000 0.99653 0.99459 0.99625 1.00000 0.99995 1.00000 1.00000 
0.982i4 1-00000 0.9 ,57n 0,99782 1.00000 0.99446 1.00000 0.99973 0.99996 1.00000 
0.981/5 0 	98422 0.985/5 0.98789 0.98912 0.99074 0,99219 0.99393 .  0.9978< 11,99972 
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 PROGRAM 13.1 BINOMIAL TRINORMAL SIMULATION 

TABLF TWO - RANKtD OVERALL RELIABILITY_ 

FIRST LrNF 	R(ISP)R(FN)R(RM) 	SECuND LINE 	R(FU) 	THIRD LLNE_. 

 

 

R(ISP)R(FN)R(RM)R(FU) 

0.6,-3424 0.74084 0.8- 221 0.77485 0.70532 0.71/25 0.76558 0.73574 0.74366 0.74810 
1.00000 0.90000 0.85000 0.90000 1.00000 1.00000 0.95000 1.00000 1.00000 1.00000 
0.69424 0.67215 0.60038 0,69736 0.70532 0.71725 0.72730 0.73574 0.74366 0.74810 

0.79066 0.79659 0.76370 0.85205 0.90818 0.81764 0.86742 0.78260 0.82940 0.87967 
0.95000 0.95000 1.011000 0.90000 0.8500n 0.95000 0.90000 1.00000 0.95000 0.90000 
0.75112 0.75676 0.76370 0,76684 0.7/195 0.77676 0.78068 0.78260 0.78795 0.79170 

0.F05643 0.84066 0.88850 0.80433 0.89707 0.81267 0.90539 0.86072 0.96677 0.82376 
0.95000 0,95000 0.90000 1.00000 0.90000 1.00000 0.90000 0.95000 0.85000 1.00000 
0.79461 0.79863 0.79965 0.80433 0.80736 0.81267 0.81485 0.81769 0.82171 0.82376 

0.87002 0.92217 0.87629 0.87983 0.88239 0.98796 0.93643 0.93827 0.89094 0.94264 
0.95000 0,00000 0.95000 0.95000 0.9500n 0.85000 0.90000 0.90001) 0.9500(1 0.90000 
0.82652 0.82995 0.8)247 0.83584 0.83827 0.83976 0.84279 0.84444 0.84639 0.84838 

0.89468 0.94634 0.94815 0.95081 0.85749 0.90577 0.95785 0.90880 0.96081 0.86710 
0,95000 0.90000 0.90000 0.90000 1.00000 0.95000 0.90000 0.95000 0.9000n 1.00000 
0.84994 0.85171 0.89334 0.85573 0.85749 0.86048 0.86206 0.86336 0.86473 0.86710 

0.91.562 0.96815 0.8/344 0.92133 0.87651 0.97568 0.97778 0.88174 0.9304) 0.88560 
0,95000 0,90000 1.00000 0.95000 1.00000 0.90000 0.90000 1,00000 0.95000 1.00100 
0.86984 0.87134 0.87344 0.87527 0.8/651. 0.8781.1 0.88000 0.88174 0.88300 0.88960 

0.86801 0.88917 0.98978 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 0.950011 1.00000 
0,88801 0,88917 0.89080 0.89255 0.89465 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 
0.95000 0.95000 1.00000 0.95000 1.00000 0.95000 1.00000 0.95000 0.950110 0.95000 
0.91030 0.91261 0.91411. 0.91604 0.91800 0.92042 0.92172 0.92346 0.92505 0.92729 

0.93027 0.96145 0.98410 0.93670 0.987/6  0.93988 0.94167 0.99353 0.99183 0.99912 
1.00000 0.95000 0.9,5000 1,00000 0.95000 1.00000 1.00000 0.95000 0.95000 0.95000 
0.93027 0.93237 0.93490 0.93670 0.93838 0.93988 0.94167 0.94385 0.94794 0.94973 

0.95557 0.95947 0.96190  0.96687 0.97230 0.98071 0.98480 0.98814 0.99173 0,99932 
1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1,00000 1.00000 1,00000 
0.95557 0.95947 0.96198 0.96687 0.9723n 0.98071 0.98480 0.98814 0.99176 0.99932 



PROGRAM 13.1 BINOMIAL TRINURMAL SIMULATION 

 

STANDARD NHRMAL PERFORMANCE VARIABLES MEAN ZERO 	VARIANCE ONE 

PERFORMANCE VARIABLE 
	

TRUE RELIABILITY 	LOWHR LIMIT 
	

UPPER LIMI1 	SAMPLE SI7E 

SPECIFTC :MPULSE (ISP) 
	

0.965800 
	

-1.823000 
	

10.000000 

THRUST (1-N) 
	

0.965P00 
	

-1.823000 
	

10.000000 

MIXTURi- RATIO (RM) 
	

0.965800 
	

-1.823000 
	

10.000000 
	

10 

i=uNC)INAI. RELIABILITY R(FU) 	0.955234 
	

(BINOMIAL) 	rn 

PRODUCT G 	PERFORMANi:E RELIABII 'TIES 	0.900869 	OVERALL RELIABIIITY 	0.860541 

NuNBER OF SIMULATION TRIALS 1000 

IHE RBsuLrs OF EVERY TENTH TRIAL ARE PRINTED IN TABLE ONE AND TABLE TWO. 
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PROGRAM 13.1 BIN')MIAL fRINORmAL SimULATIOW_ 

1Ael F ONE 	- 	RANKED PERFORMANCE RELIABILITIES 

I-- IRs1 LINE 
	

RiF'N► 	SEcoND LINh 
	

R(RM) 
	

THIRD LINE - R(ISP)R(FN)kiRM) 

0.99238 1.00000 0.89360 0.96862 0.85981 0.90809 0.87754 0.91311 0.98338 0.97664 
0.874/6  0.8/558 0.90461 0.83537 0.94521 0.90972 0.92067 0.91453 0.95880 0.92396 
0.71857 0.74601 0.76162 0.77230 0.78092 0.78533 0.79118 0.79696 0.80459 0_81011 

0.99999 0.96493 0.99850 0.97620 1.00000 0.99982 0.96934 0.94313 0.87498 0.91396 
0.8828 0.97909 0.95358 0.95487 0.91140 0.95292 0.99448 0,95929 1.00000 0.92744 
0.818-78 0-82185 0.82622 0.82865 0.83301 0.83690 0.83899 0.84124 0.84482 0.84735 

0.97455 1.00000 0.8048 0.95164 0.92641 0.91643 0.96115 0.99084 0.99841 0.88909 
0.91425 0 	85166 0,9 ,384 0.97611 0.96923 0.95771 0.92872 0.98830 0.9959n 1.00000 
0.84906 0.85166 0.856,59 0.85900 0.86161 0.86311 0.86406 0.86747 0.86946 0.87082 

1.00000 0.95489 0.91.820 0.99993 0.99723 0.96721 0.93447 0.99771 0.97971 0.92874 
0.9.)881 0,96932 0.99619 0.95797 0.922113 0.91232 0.99551 0.99480 0.9998,1 1,00000 
0.87288 0.87441 0.8'7643 0.87847 0.83058 0.88240 0.88408 0.88513 0.88709 0.88867 

0.99498 0.94309 0.89551 0.98032 0.95510 0.97750 0.98776 0.98513 1.00000 0.95563 
0.89684 1,00000 0.99895 0.92259 0.94155 0.94455 0.91117 0.91535 0.93654 1.00000 
0.89067 0.89215 0.89421 0.89578 0.89661 0.89772 0.90001 0.90146 0.904110 0.90986 

0.94904 0,96423 0.9P,901 1.00000 0.98479 0.96760 1.00000 0.99035 1.00000 0.95501 
0.97121 1.00000 0.9416? 0.92,53 0.93134 0.98466 0.97774 0.93021 0.95904 1.00000 
0.9(1883 0.91091 0.91235 0.91524 0.91717 0.91832 0.91983 0.92123 0.92220 0.92378 

0,99917 0.97529 0.9',69/ 1.00000 0.95073 0.99215 0.95316 1.00000 0.93819 0.99549 
0.93660 0.99597 0.99962 0.94470 0.90659 0.98547 0.99798 0.96762 1.00000 0.96506 
0.92949 0.92709 0.92881- 0.92996 0.93175 0.93332 0.93489 0.93666 0.93809  0.94033 

0.99276 0,99927 0.99695 0.95098 1.00000 0.99373 1.00000 0.99918 0.96735 0.96017 
0.98817 0.94415 0.9r1420 0.99879 0.99190 0.95602 0.95884 0.99669 0.99869 0.995,i6 
0.94149 0.94346 0.94496 0.94655 0.94767 0.94967 0.95070 0.95243 0.95357 0.95504 

0.90354 0,99999 0.90163 0.99454 1.00000 0.99811 0.99217 0,98999 0.97861 1.00000 
0.96269 0.99354 1.00000 0.96854 0.96638 0.98159 0.97797 0.99991 0.99668 0.97573 
0.95647 0.95901 0.96059 0.96326 0.96527 0.96783 0.97031 0,97213 0.97406 0.97573 

0.99100 1.00000 0.9,,690 0.99283 0.99859 0.99159 0.99144 1.00000 1.00000 1.00000 
0.90996 0,98089 0.0',20(4 1.00000 0.98904 1.00000 0.99973 0.99767 0.99988 0.99995 
0.97745 0.98089 0.9q236 0.98460 0.98761 0.99011 0.99116 0.99461 0.99765 0.99995 
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PROGRAM 13.1 BINOMIAL TRINORMAL SIMULATION 

TL\8LE TWO 	RANKED OVERALL RELIABILITY 

FIRST L(NP - R(ISP)R(FN)R(RM) 	SECOND LINE - R(FU) 	THIRD LINE - R(ISP)R(FN)P(RM)P(F(J) 

0.7/111 9,73365 0.78092 0.83695 0.76094 0.85900 0.82653 0.88091 0.94045 0.797F.2 
0.85000 0.95000 0.90000 0.85000 0.95000 0.85000 0.90000 0.85000 0.80000 0.95000 
0.65545 0.69697 0.70286 0.71141 0.72289  0.73015 0.74387 0.74878 0.75236 0.75792 

0.9553 0-90720 0.81639  0.86726 0.78383 0.87512 0.87986 0,93589 0.83995 0,84167 
0.80000 0.85000 0.9',000 0.90000 1.00000 0.90000 0.90000 0.85000 0.95000 0.95000 
0.76428 0,77112 0.7'55' 0.78054 0.78383 0.78760 0.79188 0,79550 0.7979r, 0.79959 

0.89206 0.84761 0.85093 0.95357 0.85870 0.86163 0.86392 0.86651 0.91722 0.87082 
0.90000 0.95000 0.95000 0.85000 . 0.95000 0.95000 0.95000 0.95000 0.90000 0.95000 
0,80283 0,10523 0.80838 0.81054 0.81517 0.81855 0.82073 0.82718 0.82549 0.82728 

0.8/288 0.87453 0.83402 0,83612 0.83742 0.83904 0.93337 0.93553 0.93823 0.89169 
0.95000 0.95000 1.00000 1.00000 1.00000 1.00000 0.90000 0.90000 0.90000 0.95000 
0.82924  0.83080 0.83402 0.83612 0.83742 0.83904 0.84003 0.84198 0.84440 0,84710 

0.81788 0 	84952 0.85166 0.89781 0.85523 0.90260 0.90527 0.86304 0.95998 0.86616 
1.011 000 1.00000 1.00000 0.95000 1.00000 0.95000 0.95000 1.00000 0.90000 1.00000 
0.84788 0,84952 0.85166 0.85292 0.85523 0.85747 0.86000 0.86304 0.86398 0.86616 

0.86852 0,87027 0.87212 0.92037 0.92205 0.87755 0.87931 0.92806 0.92935 0.88431 
1.00000 1.00000 1.00000 0.95000 0.95000 1.00000 1.00000 0.95000 0.95000 1.00nn0 
0.86852 0-8702/ 0.87212 0.87436 0.81594 0.87755 0.87931 0.88166 0.88288 0.88431 

0.93346 0.88826 0.00899 0.89355 0.89560 0.94357 0.94503 0.94709 0.90176 0:95100 
0.95000 1.00000 0.90000 1.00000 1.00000 0.95000 0.95000 0.95000 1.00000 0.95000 
0.88679 0.88826 0.89009 0.89355 0.89560 0.89639 0.89777 0.89974 0.90126 0.90345 

0.95334 0.90858 0.95876 0.96080 0.96678 0.91725 0.91987 0.92149 0.92318 0.92482 
0.95000 1.00000 0.95000 0.95000 0.95000 1.00000 1.00000 1.00000 1.00000 1.00000 
0.90567 0,90858 0.91083 0.91276 0.91559 0.91725 0.91987 0.92149 0.92318 0.92482 

0.97525 0 	92835 0.93134 0.93295 0.93549 0.93810 0.94079 0.99210 0.94496 0.99766 
0.95000 1,00000 1.00000 1.00000 1.00000 1.00000 1.00000 0.95000 1.00000 0.95000 
0.92649 0.92835 0.93134 0.93295 0.93549 0.93810 0.94079 0.94250 0.94496 n.94778 

0.94916 0.95305 0.95545 0.95997 0.96727 0.97394 0.97790 0.98473 0.99067 n.99922 
1.00000 1,00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.ononn 1,00100 
0.94916 0 95305 0.95545 0.95997 0.96727 0.97394 0.97790 0.98473 0.99067 0.99922 



PROGRAM 13.1 BIH0MIAI 	TRIN0RMAI 	SIMULATION 

STANDARD NORMAL PIRFORmANCE VAR I ARLES 
	

MEAN ZERO 	VARIANCE ONE 

PERFORMANCE- 	VARIABLE 
	

TRUE RELIABILITY 	LOW)H_R LIMIT 
	

UPPFR• I IMIT 	SAMPLE SI7E 

SPECIFIC IMPULSE (IS->I 
	

0.975400 	 -1.966400 	 10.000000 	 in 

1HRUs'T (EN) 
	

0.975400 	 -1.966400 	 10.000000 	 10 

MIXTURE RATIO (RM) 
	

0.975400 	 -1,966400 	 10.000000 	 in 

rUNCTIONAL RELIABILITY R(1:U) 	0.965659 
	

(BINOMIAL) 	 20 

PRODuCT 
	

0ERFORNAmoE RELIABILITIES 	0.928001 	 OVERALL RELIABI; ITY 	0.896318 

NUMBER 01: SIMOLATIoN TRIALS 1000 

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



pROGRAM 13.1 BINOMIAL TRINURMAL SIMULATION 

TABLE ONE 
	

RANKED PERFORMANCE RELIABILITIES 

FIRST 	LINE R(FN) SECOND LINI: R(RM) THI611 	LINE - 	R(ISP)R(FN)R(RM) 

0.94276 0.99743 0.99916 0.97167 0.99997 0.93589 0.90338 1.00000 0.96166 n.99999 
0.97511 0.99576 0.938/9 0.93582 0.92096 0.93790 0.92905 0.99893 0.91566 0.85440 
0.77603 0_78980 0.80645 0.81987 0.82807 0.83314 0.83868 0.84404 0.85044 0.85436 

0.97804 0.93008 0.96361 0.93248 0.94289 0.92390 0.96100 0.97362 0.9703: 0.99811 
0.87654 0.93208 0.96383 0.93908 1.00000 1.00000 0.92652 0.90284 0.9653( 0.94603 
0.85686 0_86104 0.96416 0.86827 0.87158 0.87423 0.87586 0.87903 0.88224 0.884/11 

0.946/1 0.95928 0.90004 0.91689 0.89722 0.98821 0.97694 0.98757 0.97913 0.91442 
0.93823 0.93230 0.91263 1.00000 1.00000 0.99772 0.97414 0.98856 0.93874 0.99025 
0.88657 0.88885 0.89048 0.89235 0.80421 0.89585 0.89748 0.90194 0.90317 0.90547 

0.999L)3 0_96477 0.95560 0.94530 0.92621 0.98822 0.92595 1.00000 1.00000 0.99930 
0.96264 0.94497 0.9929(1 1.00000 0.98858 0.97632 0.99166 0.96218 0.9449? 0.92254 
0.90777 0.91168 0.91 23,, 0.91379 0.91457 0.91579 0.91734 0.91949 0.92074 0_92189 

0.99608 0,94556 0.06670 0.97750 0.98767 0.95899 0.99851 0.98828 0.99901 0.992/3 
0.94979 0_98384 1.00000 0.99857 0.95869 0.97491 0.94250 0.95839 1.00000 0.97261 
0.92391 0.92636 0. 2 649 0.93083 0.93266 0.93370 0.93510 0.93648 0.93804 0.93869 

0.98963 0,99972 0.94384 0.99180 0.99178 1.00000 0.99275 0.95216 0.99802 1.00000 
0,96900 0.99877 1.00000 0.99906 0.9/643 0.95441 0.98573 1.00000 0.95957 0.95700 
0.94041 0.94152 0.94373 0,94499 0.94743 0.94911 0.95116 0.95218 0.95362 O.95a;li 

0.96106 1,00000 0.9/626 0.98334 0.99948 0.98941 0.99689 0.97521 0.99729 0.98803 
0.9990 0.95772 0.99934 1.00000 0.96265 0.99994 0.96903 0_99923 0.98538 n,99547 
0.95617 0_95703 0.9779 0.95923 0.96026 0.96226 0.96303 0.96407 0.96467 n.96572 

0.99078 0.99981 1.0000n 0.97837 1.00000 0.99678 0.99970 0.99847 0.97950 1.00000 
0.97566 0.98714 0.9/104 0,99969 0.98885 0.991_93 0.98675 0.99999 0.99920 0.98828 
0.96696 0.96769 0.9687-) 0.96978 0.97105 0.97209 0.97342 0.97433 0.9758.() n. 97744 

0.99997 0.99825 0.99632 0.99171 0.99223 0.99969 1.00000 0.99946 0.99321 .99195 
0.97832 0.99949 0.98920 0.99955 0.99021. 0.99714 1.00000 0.98638 0.99346 .99964 
0.97810 0.9/916 0.98051 0.96177 0.99234 0.98335 0.98418 0.98582 0.98672 11 ,98808 

0.99471 0,99811 0.9979, 1,00000 0.996 /4  0.99602 1.00000 0.99812 0.99955 1.00000 
0.99605 0-99274 1.00000 1.00000 0.99972 1.00000 0.99694 1.00000 1.00000 1.00000 
0.98954 0.99075 0.99182 0,99300 0.99486 0.99602 0.99694 0.99812 0.99955 1.00000 
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pROGRAM 13.1 BINOMIAL TRINoRMAL SIMULATION 

TABLE TWO 	RANKED OVERALL RELIABILITY 

FIRST L!NP 	R(ISP)R(1-N)R(Bm) 	SECnNO LINF. 	FWD) 	THIRD LINE - R(ISP)R(FN)R(RM)R(F0) 

0.79951 0.82807 0.8441/ 0.85/13 0.86520 0.92120 0.87434 0.83666 0.9382? 0.80328 
0.90000 0,90000 0.90000 0.90000 0.90000 0,85000 0.90000 0.95000 0.85000 1.00000 
0.71956 0.74526 0.75976 0.77141 0.77868 0.78302 0.78691 0.79483 0.7975.1 0.80728 

0.90268 0-86171 0.86697 0.91734 0.97141 0.83199 0.98404 0.88399 0.88651 0.88992 
0.90000 0.95000 0.95000 0.90000 0.90000 1,00000 0.85000 0.95000 0.95000 0.95000 
0.81241 0.81863 0.82362 0.82561 0.87927 0,83199 0.83643 0,83979 0.84224 0.84542 

0.8,1 700 0.89421 0.89762 0.85515 0.85/24 0.90408 0.90668 0.96031 0.86640 0.91417 
1.00000 0.95000 0.95000 1.00000 1.00000 0.95000 0.95000 0.90000 1.00000 0.95000 
0.8/700 0-84`950 0.85249 0.85515 0.85724 0.85888 0.86134 0.86428 0.86640 0.86846 

0.91676 0,87298 0.92029 0.87581 0.97491 0.87902 0.88152 0.98177 0.93210 0.88661 
0.95000 1.00000 0.06000 1.00000 0.90000 1.00000 1.00000 0.90006 0.99000 1,00000 
0.87042 0,87298 0.8-7428 0,87581 0.87742 0.87902 0.88152 0,88359 0.88549 0,88661 

0.93510 0,93648 0.93841 0.89284 0.94151 0.99602 0.8970/ 0.99955 0.94919 0_95192 
0.95000 0.95000 0.95000 1.00000 0.95000 0.90000 1.00000 0,90000 0.95000 0.95000 
0.88835 0 88965 0.89149 0.89284 0.89443 0.89642 0.89707 0,89959 0.90173 0,904-3 

0.95334 0.95542 0.9"70$ 0.95865 0.96026 0.91379 0.96288 0.96380 0.91659 0.96748 
0.95000 0.95000 0.95000 0.95000 0.95000 1.00000 0.95000 0,95000 1.00000 0,95000 
0.90568 0-90/65 0.90918 0,91072 0.91224 0.91379 0.91474 0,91561 0.91699 0,91911. 

0.-92008 0.92152 0.97209 0.97433 0.97705 0.92930 0.93137 0.98212 0.93370 0.93515 
1.00000 1.00000 0.95000 0,95000 0.95000 1.00000 1.00000 0.95000 1.00000 1.00000 
0.92003 0.92192 0.92348 0.92561 0.92820 0.92930 0.93137 0-93301 0.93370 0.93,315 

0.90694 0.98771 0.93909 0.94105 0.94223 0.99407 0.94569 0.94743 0.99970 0.951L2 
1.00000 0..95000 1.00000 1.00000 1.00000 0.95000 1.00000 1.00000 0.9500,) 1.00000 
0.93654 0,93832 0.9.3909 0.94105 0.94223 0.94437 0.94569 0,94743 0.94970 0.951c2 

0.95452 0.95675 0.95840 0.96094 0.96467 0.96619 0.96837 0.97005 0.97259 0,97908 
1.00000 1,00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 
0.95452 0.95675 0.95840 0,96094 0.96467 0.96619 0.96837 0.97(105 0.97259 0.97908 

0.97763 0.97899 0.90274 0,98418 0.98657 0.98954 0.99237 0.99567 0.99770 1.00000 
1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 
0.9/76 4, 0.97899 0.98274 0,98418 0.98657 0.98954 0.99237 0.99567 0.99770 1.00000 
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PROGRAM 13.1 BINUMIAI 	TRINORMAL SIMULATION 

STANDARD NORMAL PERFORMANCE VARIABLES 
	

MEAN ZERO 	VARIANCE ONE 

ERFORMANGE 	VARIARLIi 
	

TRUE REL)ABILITY 	LOWER LIMIT 
	

UPPER I 'MIT 	SAMPLE STYE 

SPECIFIC iMPULSE (ISPI 
	

0.975400 	-1.966400 	10.000000 	10 

THRUST (FN) 
	

0.975400 	-1.966400 	10.000000 	in 

mIXTURF RATIO (RN) 
	

0.975400 	-1.966400 	10.000000 	10 

F!JNCTioNAL RELIABILITY R(PU) 	0.965859 
	

(BINOMIAL) 	2n 

PRODUCT M: PERFORMANCE RELIARD IT1ES 	0.928001 	OVERALL RELIABII 1TY 	.0.896318 

NUMBER OF SIMULATION TRIALS 1000 

1HE /E.SULTS OF EVERY TENTH TRIAL ARE PRINTED TN TABLE ONE AND TABLE TWO. 
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PROGRAM 13.1 BINOMIAL TRINORMAL SIMULATION 

TABLE ONE 
	

RANKFI) PERFOR1ANCE RELIABILITIES 

FIRsr LINE 
	

R(FN) 
	

SECOND LINE - R(RM) 
	

THIHD LiNE 	R(ISp)R(FN)P(RM) 

0.99799 0,96928 0.99291 0.94236 0.94795 0.99891 0.93181 0.85937 0.92080 0.996i-4 
0.89572 0.99161 0.8918n 0.87407 0.96868 0.84838 0.99992 0,99589 0.98081 1.001100 
0.7805 0.79737 0.81135 0.81907 0.82844 0.83459 0.84049 0.84458 0.85261 0.85581 

0.98226 0,94231 1.00000 0.96289 0.99811 0.96676 0.96468 0.98349 0.94370 1.00000 
0.97026 0.92462 0.91041 0.98789 0.9380:J 1.00000 0.93103 0.91613 0.98350 0.99983 
0.86163 0,86496 0.86914 0.87276 0.87629 0.87965 0.88232 0.88521 0.88747 0.88869 

0.90893 0.95105 0.96182 0.93011 0.97268 1.00000 0.92358 0.93033 1.00000 0.91468 
0.98320 0,99844 0.90855 0.99518 0.99691 0.97786 0.99916 0.97914 0.91805 n.99990 
0.89073  0.89439 0.8968/ 0,89901 0.90117 0.90478 0.90828 0.91092 0.91262 0.91458 

0.94636 1.00000 0.99188 0.94963 1.00000 1.00000 0.93766 0.99943 0.99995 0.99515 
0.97061 0.9211 0.93982  0.96854 0.94099 1.00000 1.00000 1,00000 1.00000 0,99925 
0.9 1 591 0.91759 0.91.849 0.91976 0.9=058 0.92237 0.92411 0.92662. 0.92781 n.92900 

0.96701 0.95987 0.9/70-2 0.94228 0.97528 0.95861 1.00000 1.00000 0.94575 0.985/5 
0.99706 0.97123 0.9(782 0.99720 0.95966 0.98589 0.93884 1,00000 0.99733 0.99598 
0.93006 0-93219 0.9i30/ 0,93473 0:96582 0.93814 0.93880 0.93992 0.94130 0.94229 

1.90000 0.99279 0.95553 0.95051 0.9/62t 0.99053 1.00000 0.99269 0.96047 0.99601 
0.99974 0,98792 1.00000 0.99990 0.99187 0.95911 0.95775 0,99139 0.99452 0.97202 
0.94354 0.94495 0.91642 0.94774 0.94877 0.95002 0.95177 0.95311 0.95508 0.95614 

0.96190 13.99768 0.95050 0.98895 0.99658 0.99975 1.00000 1.00000 1.00000 0.99112 
1.00000 1.00000 1.00000 0.97734 1.00000 0.99144 0.97950 0.96607 0.97929 0,97962 
0.95713 0.95834 0.95928 0.96081 0.96271. 0.96406 0.96490 0.96607 0.96677 0.96667 

0.97066 0.97401 0.9h389 0.99949 0.9-1736 0.98326 0.99064 0.99081 0.98541 0.991195 
1.00000 0.99853 0.98954 0.98238 1.00000 0.99998 0.98712 0.99901 0.99531 0.98627 
0.-97040 0,97174 0.97339  0.97442 0.9/526 0.97651 0.97788 0.97012 0.97934 0.98009 

0.99475 0.98760 0.96286 0,99957 1.00000 0.99548 0.99985 0.99998 0.99153 0.99936 
1.00000 0,99591 1.00000 0.98443 0.99921 0.99996 0.99635 0.98868 0.99920 0.99164 
0.98101 0.98178 0.91,281 0.98368 0.98488 0.98637 0.98746 0.98866 0.98971 0.99100 

0.9916 1.00000 0.99469 0,99928 0.99900 1.00000 0.99753 0.99962 0.99992 1.001}00 
0.99935 0,99982 0.90999 1.00000 0.99694 0.99783 1.00000 0,99950 1.00000 1.00000 
0.99211 0.99327 0.9::421 0.99510 0.99594 0.99670 0.99753 0.99913 0.99977 1.00000 
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PROGRAM 13.1 BINOMIAL TRINDRMAL SIMULATION 

TABLE TWO 	RANKED OVERALL RELIABILITY 

FIRST 	4(ISP)h(Fil)R(Rm) 	SE-CoND LINE - B(FU) 	THIRD LINE 	P(ISP)P(FN)R(RM)P(Fu) 

0,80334 0.78259 0.80184 0,91453 0.87233 0.83243 0.79393 0.88866 0.80377 0.80903 
0.90000 0.95000 0.99000 0.85000 0.9000n 0.95000 1.00000 0.90000 1.00000 1,00000 
0.72301 0.74346 0.76175 0.77735 0.78510 0.79081 0.79393 0.79979 0.80377 0.80903 

0.90274  0,85896 0.86521 0,82579 0.87243 0.87540 0.83467 0.88389 0.8860» 0.93977 
0.90000 0.95000 0.9000 1,00000 0.95000 0.95000 1.00000 0,95000 0.95000 0.90000 
0.9124! 0-81601 0.8/195 0.82579 0.82880 0.83163 0.85467 0.83969 0.84178 0.84579 

0.91217 0.85261 0.9003/ 0.85787 0.90828 0.91232 0.96607 0.87155 0.91911 0.92211 
0.90000 1,00000 0.95000 1,00000 0.95000 0.95000 0.90000 1.00000 0.95000 0.95000 
0.8075 0 	85261 0.8',535 0.85787 0.86287 0.86671 0.86946 0.87155 0.9731,i 0.87601 

0.92101 0,97817 0.92824 0.88281 0.88511 0.93305 0.88805 0.98746 0.89100 0,93960 
0.95000 0.91)000 0.95000 1.00000 1.00000 0.95000 1.00000 0.90000 1.00000 0.95000 
0.8/781 0,88035 0.80182 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 0.91062 
0,90000 1,00000 1.00000 0.95000 0.90000 0.95000 1.00000 1.00000 0.95000 1.00000 
0.R'398 0_89574 0.89754 0.89901 0.89965 0.90074 0.90308 0.90533 0.90834 0,9102 

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 0.91470  0.91624 0.91769 0.91976 0.92197 0.92418 0.92612 0.92740 

0.9778» 0.97887 0.99062 0.93307 0.983/6  0.98524 0.93808 0,93914 0.94095 0,94195 
0.95000 0,95000 0.95000 1.00000 0.95000 0.95000 1.00000 1.00000 1.00000 1_00000 
0.92898 0.92993 0.93159 0.93307 0.93459 0.93597 0.93808 0.93914 0.9409, 0.94195 

0.91295 0.99417 0.94542 0.94642 0.99748 0.99921 0.95060 0.95377 0.95679 n.95842 
1.00000 0,95000 1.00000 1,00000 0.9,3000 0.95000 1.00000 1.00000 1.00000 1.00000 
0.94295 0.94446 0.91542 0.94642 0.94760 0.94925 0.95060 0.95377 0.95679 n.95842 

0.96152 0-96687 0.90578 0,96696 0.96940 0.97159 0.97407 0.97484 0.97/09 0.97926 
1.00000 1_00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 
0.96152 0-96387 0.9657+- 0.96696 0.96940 0.97159 0.97407 0.97484 0.97709 0.97926 

0.98097 0,98255 0.9h386 0.98668 0.98897 0.99169 0.99407 0.99597 0.99824 9.00000 
1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.000u0 
0.98097 0.98255 0.98386 0.98668 0.98897 0.99169 0.99407 0.99597 0.99824 1.00000 
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PROGRAM 1..1A BINOMIAL TR1NORMAL SIMULATION 

STANDARD NORMAL PERFORMANCE VARIABLES 
	

MEAN ZERO 	VARIANCE ONE 

PERFORMANCE VARIABLE 
	

TRUE RELIABILITY 	LOWER LIMIT 
	

UPPER LIMIT 	SAMPLE SIZE 

SPECIFIC 	IMPULSE 	(ISP) 0.900000 -1.281600 100.000000 10 

THRUST 	(FN) 0.900000 -1.644900 1.644900 10_ -v-- 

MIXTURE 	RATIO 	(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 TRIAL ARE PRINTED IN TABLE ONE AND TABLE TWO. 



PROGRAM 13.1A BINOMIAL TRINORMAL SIMULATION 

FIRST 	LINE 

TABLE 

- 	R(FN) 

ONE 

SECOND 

RANKED 

LINE 	- 

PERFORMANCE 

R(RM) 

RELIABILIIIES 

THIRD 	LINE 	- 	R(1SP)R(FN)N(RM) 

0.71469 0.75298 0.72041 0.88796 0.95648 0.87143 0.67543 0.70907 0.93476 0.88770 
0.87694 0.83769 0.87193 0.86606 0.99233 0.84419 0.85198 0.93682 0.68595 0.86571 
0.46920 0.49294 0.50773 0.52062 0.53638 0.54582 0.55159 0.56236 0.57291 0.57871 

0.85528 0.76959 0.81177 0.88713 0.86760 0.91910 0.90339 0.77028 0.99562 0 .88138 
0.92052 0.82749 0.73901 0.94487 0.90764 0.90445 0.79934 0.98499 0.93735 U .99990 
0.58339 0.58880 0.59531 0.60048 0.60516 0.61137 0.61573 0.61976 0.62567 0 .62808_ T ± 

0.82734 0.84964 0.80538 0.80697 0.81666 0.95906 0.71473 0.77483 0.87172 0 	999417.17: 
0.86860 0.92081 0.95734 1.00000 0.79799 0.80242 0.99082 0.92330 0.89691 0 .94552 
0.63236 0.63613 0.63805 0.64283 0.64846 0.65422 0.65651 0.65874 0.66283 0 667g- 17 

0.92404 0.98555 0.91354 0.82392 0.91041 0.85240 0.85696 0.87715 0.83841 0.85877 
U.75637 0.88422 0.86514 0.83056 0.78663 0.93768 0.92077 0.9807/ 0.95028 0.93201 
0.67387 0.67793 0.68017 0.68432 0.68762 0.69260 0.69527 0.69841 0.70167 0.70448 

0.92502 0.91863 0.94574 0.82367 0.96031 0.93450 0.95808 0.94719 0.81192 0.93583 
0.77519 0.85968 0.94157 0.87258 0.81238 0.9428U 0.88795 0.78575 0.98416 0.79292 
0.70736 0.70984 0.71228 0.71495 0./1699 0.71933 0.72068 0.72309 0.72555 0.72948 

0.83199 0.99112 0.79799 0.95812 0.88760 0.97613 0.79296 0.84598 0.96790 0.81507 
0.95396 0.80035 0.93021 0.83706 0.94153 0.88355 0.99539 0.92994 0.83281 0.92971 
0.73153 0.73438 0.73603 0.73955 0./4262 0.74456 0.74684 0.74960 0.75232 0.75576 

0.90423 0.94625 0.82503 0.93559 0.89193 0.95908 0.93674 0.98191 0.84818 0.94298 
0.97282 0.93400 0.93387 0.99983 0.86799 0.97414 0.90877 0.86870 0.99674 0.90/69 
0.75824 0.76062 0.76370 0.76916 0.77161 0.77489 0.77781 0.77982 0.78364 0.78561 

0.93447 0.89190 0.94446 0.91069 0.88611 0.95549 0.91498 0.95446 0.94111 0.93917 
0.89803 0.91965 0.91007 0.98347 0.999/6 0.96558 0.9997/ 0.89574 0.97962 0.89247 
0.78884 0.79115 0.79484 0.79773 0.80324 0.80635 0.8103U 0.81204 0.81542 0.81831 

1.00000 0.96694 0.89297 0.90791 0.87684 0.99159 0.91375 0.87112 0.99955 0.91353 
0.90627 0.91995 0.95577 0.98022 0.96826 0.97127 0.99916 0.99483 0.99768 0.98890 
0.82239 0.82762 0.82997 0.83370 0.83628 0.84015 0.84620 0.84979 0.85467 0.86168 

0.89007 0.90479 0.97270 0.99273 0.98453 0.98666 1.00000 0.99060 0.97179 0.99999 
0.97607 0.98101 0.92873 0.89884 0.99690 0.92463 0.93708 0.99686 0.97870 0.98540 
0.86660 0.87242 0.87852 0.88916 0.89839 0.90773 0.91645 0.92661 0.94248 0.97553 



PROGRAM 13.1A BINOMIAL TRINORMAL SIMULATION 

TABLE TWO - RANKED OVERALL RELIABILITY 

VARIANCE = 0.01423 	AVERAGE = 0.65173 	EQUIVALENT BINOMIAL VARIANCE = 0.02256 	EFFICIENCY = 0.63055 

FIRST LINE - R(ISP)R(FN)R(RM) 	SECOND LINE - R(FU) 	THIRD LINE - R(ISP)R(FN)R(RM)R(FU) 

0.47620 0.58453 0.52781 0.54522 0.74728 0.65670 0.52035 0.68646 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 0.48779 0.49294 

0.49927 0.63355 0.57252 0.52062 0.65/25 0.58934 0.53661 0.60034 0.67985 0.61137 
1.00000 0.80000 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 

0.61630 0.69622 0.80324 0.62808 0.71182 0.71418 0.63775 0.72040 0.72569 0.58698 
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 0.75232 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 0.90000 1.00000 1.00000 
0.58861 0.59139 0.59531 0.60185 0.60517 0.60874 0.61387 0.61703 0.61939 0.62272 

0.78304 0.78551 0.63270 0.79484 0.63798 0.71143 0.64297 0.92228 0.72124 0.65235 
0.80000 0.80000 1.00000 0.80000 1.00000 0.90000 1.00000 0.70000 0.90000 1.00000 
0.62643 0.62841 0.63270 0.63587 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 0.68624 
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 0.67113 0.67421 0.67639 0.67989 0.68324 

0.76370 0.69001 0.77407 0.77789 0.77982 0.70465 0.88544 0.79097 0.71657 0.79821 
0.90000 1.00000 0.90000 0.90000 0.90000 1.00000 0.80000 0.90000 1.00000 0.90000 
0.68733 0.69001 0.69666 0.70010 0.10184 0.70465 0.70835 0.71187 0.71657 0.71839 

0.72183 0.72509 0.72700 0.91402 0./3451 0.81975 0.74122 0.82925 0.83292 0.15198 
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 0.88574 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.//910 0.78518 0.78834 0.79717 0.80299 0.80871 

0.90540 0.91399 0.83045 0.83925 0.84838 0.85690 0.86859 0.88692 0.91255 0.95325 
0.90000 0.90000 1.00000 1.00000 1.00000 1.00000 1.00000 L.00000 1.00000 1.00000 
0.81450 0.82259 0.83045 0.83925 0.84838 0.85690 0.86859 0.88692 0.91255 0.95625 
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PROGRAM 1J.1A BINOMIAL IRINoRMAL SIMULATION 

STANDARD NORMAL PERFORMANCE VARIABLES 
	

MEAN ZERO 	VARIANCE ONE 

PERFORMANCE VARIABLE 
	

TRUE RELIABILITY 	LOWER LIMIT 
	

UPPER LIMIT 	SAMPLE SIZE_ 

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(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 TRIAL ARE PRINTED IN TABLE ONE AND TABLE TWO. 
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PROGRAM 13.1A BINOMIAL TRINORMAL SIMULATION 

FIRST 	LINE 

TABLE 

P(F- N) 

ONE 

SECOND 

RANKED 

LINE 	- 

PERFORMANCE 

R(RM) 

RELIABILI1IES 

THIRD 	LINE 	- 	R(ISP)R(FN)R(RM) 

0.76513 0.77211 0.70906 0.80806 0.79063 0./2119 0.94813 0.90564 0.81273 0.90571 
0.85886 0.75305 0.75813.  0.82623 0.83343 0.86970 0.76841 0.93700 0.88749 0.79348 
0.48451 0.50290 0.52502 0.53748 0.55105 0.55809 0.57065 0.57966 0.58387 0.59103 

0.82640 0.88687 0.77952 0.74027 0.75592 0.70786 0.86613 0.80643 0.75818 0.78344 
0.87548 0,85995 0.91753 0.82440 0.85140 0.93049 0.84544 0.85055 0.86873 0.85154 
0.59514 0.60000 0.60568 0.60905 0.61289 0.61593 0.62074 0.62389 0.62827 0.63229 

0.99979 0.87267 0.73973 0.81343 0.84066 0.94807 0.76228 0.88867 0.87522 0.88920 
0.76756 0.77706 0.88880 0.92528 0.95878 0.91080 0.92021 0.88069 0.77399 0.92588 
0.63500 0.63940 0.64527 0.64787 0.65066 0.65481 0.65776 0.65938 0.66280 0.66635 

0.81628 0.90109 0.94370 0.88772 0.83172 0.83199 0.91227 0.91186 0.94893 0.82698 
0.90729 0.85790 0.71822 0.85145 0.86649 0.91879 0.81740 0.84478 0.78740 0.91272 
0.66948 0.67283 0.67647 0.68099 0.68274 0.68780 0.69055 0.69236 0.69650 0.69811 

0.85104 0.96974 0.98916 0.90092 0.81824 0.99820 0.80616 0.98517 0.89509 0.90910 
0.92984 0.85405 0.94161 0.98382 0.98099 0.75389 0.97579 0.79751 0.82691 0.89248 
0.69985 0.70473 0.70797 0.70964 0.71270 0.71529 0.71825 0.72208 0.72524 0.72877 

0.89714 0.96536 0.98537 0.91839 0.91951 0.77335 0.92324 0.99747 0.99932 0.91454 
0.81738 0.85608 0.81778 0.88783 0.83668 0.99998 0.88012 0.77631 0.86781 0.95687_ 
0.73181 0.73340 0.73680 0.73961 0.74397 0.74697 U.74930 0.75313 0.75555 0.75938 

0.84281 0.89601 0.91976 0.94315 0.89700 0.83616 0.97712 0.83269 0.91924 0.89264 
0.97838 0.91771 0.91690 0.88335 0.93895 0.94295 0.96649 1.00000 0.99125 0.98897 
0.76187 0.76395 0.76643 0.76999 0.77257 0.77589 0.77842 0.78291 0.78511 0.78953 

0.83912 0.87655 0.86306 0.95906 0.96792 0.92062 0.94160 0.93262 0.98194 0.90160 
0.99684 0.99596 0.95615 0.91438 0.90113 0.93142 0.99979 0.98720 0.95985 0.95118 
0.79310 0.79667 0.79949 0.80157 0.80455 0.80797 0.81197 0.81446 0.81939 0.82411 

0.99875 0.98939 0.88070 0.91869 0.94832 0.93490 0.94288 0.99159 0.97864 0.99256 
0.94245 0.90743 0.97622 0.98328 0.94915 0.99398 0.98203 0.97066 0.94461 1.00000 
0.82880 0.83164 0.83465 0.83710 0.84201 0.84744 0.85222 0.86072 0.86428 0.86/41 

0.97356 0.97256 0.94040 0.99655 0.98918 0.99405 0.94963 0.95937 0.99971 0.99918 
0.98300 0.96378 0.94878 1.00000 0.99677 0.98610 0.97746 0.98444 0.99996 0.99148 
0.87446 0.88374 0.89223 0.90208 0.90711 0.91275 0.91845 0.93748 0.95419 0.99041 



PROGRAM 13.1A BINOMIAL TRINORMAL SIMULATION 	 3os 

TABLE Two 	RANKED OVERALL RELIABILITY 

VARIANCE = 0.01393 
	

AVERAGE = 0.65762 	EQUIVALENT BINOMIAL VARIANCE = 0.02256 	EFFICIENCY = 0.61718 

FIRST LINE - R(ISP)R(FN)R(RM) 	SECOND LINE 	R(FU) 	THIRD LINE - R(ISP)R(FN)k(RM)R(FU) 

0.66032 0.41795 0.48487 0.50772 0.58946 0.48086 0.69654 0.54776 0.62129 0.71666 
0.60000 1.00000 0.90000 0.90000 0.80000 1.00000 0.70000 0.90000 0.80000 0.70000 
0.39619 0.41795 0.43638 0.45695 0.4715/ 0.48086 0.48758 0.49298 0.49703 0.50306 

0.63720 0.57458 0.65600 0.75638 0.66714 0.53748 0.77641 0.60808 0.6096/ 0.61438 
0.80000 0.90000 0.80000 0.70000 0.80000 1.00000 0.70000 0.90000 0.90000 0.90000 
0.50976 0.51712 0.52480 0.52947 0.53371 0.53748 0.54349 0.54727 0.54870 0.55294 

0.61965 0.69915 0.62627 0.70964 0.71529 0.64213 0.64634 0.65035 0.65571 0./4184 
0.90000 0,80000 0.90000 0.80000 0.60000 0.90000 0.90000 0.90000 0.90000 0.80000 
0.55769 0.55932 0.56365 0.567/2 0.57223 0.57792 0.58170 0.58531 0.59014 0.59347 

0.66319 0.66701 0.67006 0.60568 0./6187 0.68085 0.76827 0.77244 0.77575 0.69401 
0.90000 0.90000 0.90000 1.00000 0.80000 0.90000 0.80000 0.80000 0.80000 0.90000 
0.59687 0.60031 0.60305 0.60568 0.60949 0.61277 0.61461 0.61795 0.62060 0.62461 

0.62877 0.90323 0.63520 0.79752 0.80143 0.71615 0.6469/ 0.65028 0.81726 0.73031 
1.00000 0.70000 1.00000 0.80000 0.80000 0.90000 1.00000 1.00000 0.80000 0.90000 
0.62877 0.63226 0.63520 0.63802 0.64114 0.64453 0.64697 0.65028 0.65381 0.65728 

0.82398 0.73423 0.73691 0.66706 0.67055 0.67383 0.75178 0.68108 0.75908 0.76348 
0.80000 0.90000 0.90000 1.00000 1.00000 1.00000 0.90000 1.00000 0.90000 0.90000 
0.65919 0.66081 0,66322 0.66706 0.67055 0.67383 0.67660 0.68108 0.68317 0.68/13 

0.68885 0.69170 0.86/25 0.69811 0./8039 0.78420 0.70946 0.79041 0.79279 0.80t)05 
1.00000 1.00000 0.80000 1.00000 0.90000 0.90000 1.00000 0.90000 0.90000 0.90000 
0.68885 0.69170 0.69380 0.69811 0.70235 0.70578 0.70946 0.71137 0.71351 0.72005 

0.72359 0.72758 0.81147 0.91722 0.73799 0.74397 0.74700 0.74990 0.83675 0.76029 
1.00000 1.00000 0.90000 0.80000 1.00000 1.00000 1.00000 1.00000 0.90000 1.00000 
0.72359 0.72758 0.73032 0.73378 0.73799 0.74397 0.74/00 0.74990 0.75308 0.76029 

0.85055 0.76921 0.86386 0.86/12 0.78511 0.79143 0.79838 0.80195 0.81110 0.90518 
0.90000 1,00000 0.90000 0.90000 1.00000 1.00000 1.00000 1.00000 1.00000 0.90000_ 
0.76549 0.76921 0.77747 0.78041 0.18511 0.79143 0.79838 0.80195 0.81110 0.81466 

0.91470 0.82925 0.83724 0.84383 0.85404 0.86720 0.97628 0.89626 0.9138/ 0.99041 
0.90000 1.00000 1.00000 1.00000 1.00000 1.00000 0.90000 1.00000 1.00000 1.00000 
0.82323 0.82925 0.83724 0.84383 0.85404 0.86720 0.87865 0.89626 0.91387 0.99041 



PROGRAM 1$.1A BINOMIAL IRINORMAL SIMULATION 

STANDARD NORMAL PERFORMANCE VARIABLES 
	

MEAN ZERO 	VARIANCE ONE 

PERFORMANCE VARIABLE 
	

TRUE RELIABILITY 	LOWER LIMIT 
	

UPPER LIMIT 	SAMPLE SIZE 

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(FU) 0.990000 (BINOMIAL) 10 

PRODUCT OF PERFORMANCE RELIABILITIES 0.729000 	OVERALL RELIABILITY 0.721710 

NUMBER OF SIMULATION TRIALS 1000 

THE RESULTS OF EVERY TENTH TRIAL ARE PRINTED IN TABLE ONE AND TABLE T40. 
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PROGRAM 13.1A BINOMIAL 	fRINORMAL SIMULATION 

FIRST 	LINE 

TABLE 

- 	R(FN) 

ONE 

SECOND 

RANKED 

LINE 	- 

PERFORMANCE 

R(RM) 

RELIABILITIES 

THIRD 	LINE 	- 	R(ISp)R(F-N)R(Rm) 

0.79620 0.71938 0.99900 0.77705 0.84928 0.90289 0.92069 0.74733 0.78654 0.75405 
0.81784 0.80624 0.67070 0.81205 0./9686 0.70335 0.70650 0.81530 0.85060 0.96907 
0.48610 0.51047 0.52716 0.54122 0.54712 0.55831 0.56899 0.57380 0.57907 0.58b45 

0.93503 0.69112 0.90337 0.94963 0.93293 0.90056 0.80049 0.91885 0.77207 0.88303 
0.80881 0.98982 0.79996 0.72210 0./9161 0.96873 0.94426 0.90715 0.99758 0.83372 
0.59084 0.59774 0.60361 0.60/44 0.61090 0.61306 0.61825 0.62286 0.62740 0.62980 

0.95625 0.83592 0.87061 0.91644 0.90617 0.75290 0.98011 0.94958 0.91038 0.90/36 
0.86140 0.84042 0.99660 0.83466 0.79831 0.88889 0.85492 0.84409 0.82316 0.79052 
0.63239 0.63774 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 0.83872 0.79572 0.79993 0.99896 0.78403 0.92637 0.7468/ 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 0.83457 0.83833 0.84856 
0.70112 0.70279 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 0.82442 0.90748 0.99973 0.93227 0.92186 0.96063 0.98550 
0.73153 0.73570 0.73756 0.74079 0.74398 0.74676 0.74994 0.75448 0.75800 0.76084 

0.84391 0.93581 0.98402 0.89383 0.92478 0.97452 0.91807 0.99887 0.94390 0.90614 
0.99697 0.82205 0.83594 0.96302 0.90187 0.85133 0.98088 0.84962 0.94134 0.95598 
0.76286 0.76633 0.76887 0.77089 0./7435 0.77661 0.78038 0.78211 0.78448 0.78677 

0.98189 0.90028 0.96386 0.97918 0.83999 0.97420 1.00000 0.89014 0.95663 0.94848 
0.83813 0.99282 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 0.81818 0.82233 0.82595 

0.91910 0.96091 0.91161 0.99277 0.86938 0.91330 0.95782 0.95197 0.96898 0.9/951 
0.94521 0.99382 0.98005 0.96930 0.97365 0.94924 0.94429 0.99496 0.88782 0.89763 
0.83058 0.83285 0.83601 0.83987 0.84362 0.85047 0.85331 0.85676 0.86028 0.86478 

0.97355 0.99070 0.97798 0.89797 0.99699 0.91596 0.95861 0.99991 0.96576 1.00000 
0.89431 0.93434 0.97386 1.00000 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 
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PROGRAM 16.1A BINOMIAL TRINORMAL SIMULATION 

TABLE TWO • RANKED OVERALL RELIABILITY 

VARIANCE = 0.01174 	AVERAGE = 0.72018 
	

EQUIVALENT BINOMIAL VARIANCE = 0.02008 	EFFICIENCY = 058442 

FIRST LINE - R(ISP)R(FN)R(RM) 
	

SECOND LINE ▪ R(Fu) 	THIRD LINE 
	

R(ISP)R(FN)R(RM)R(F(1).  

0.52104 0.50213 0.64323 0.52/13 0.54205 0.54712 0.55595 0.56627 0.57190 0.57997 
0.90000 1.00000 0.80000 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 0.60985 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 0.61511 0.61881 0.62302 

0.62787 0.63069 0.63354 0.63934 0.64322 0.64632 0.64965 0.65356 0.65717 0.66059 
1.00000 1.00000 1.00000 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 0.65356 0.65717 0.66059 

0.66300 0.66770 0.67097 0.67535 0.68010 0.68327 0.76219 0.68837 0.69153 0.69.549 
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 0.68837 0.69153 0.69349 

0.69621 0.77568 0.70060 0.87/84 0.70499 0.70864 0.71076 0.71360 0.79610 0.71945 
1.00000 0.90000 1.00000 0.80000 1.00000 1.00000 1.00000 1.00000 0.90000 1.00000 
0.69621 0.69811 0.70060 0.70227 0.70499 0.70864 0.71076 0.71360 0.71649 0.71945 

0.72191 0.72520 0.72710 0.73153 0./3593 0./3847 0./4144 0.74404 0.83058 0.74994 
1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 0.90000 1.00000 
0.72191 0.72520 0.72710 0.73153 0.73593 0.73847 0.74144 0.74404 0.74753 0.74994 

0.75476 0.75800 0.76084 0.76431 0.76687 0.76895 0.85771 0.77521 0.77798 0.78141 
1.00000 1.00000 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 0./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 1.00000 1.00000 1.00000 
0.78619 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 0.85213 0.85658 0.86022 
1.00000 0.90000 1.00000 1.00000 1.00000 0.90000 1.00000 1.00000 1.00000 1.00000 
0.82424 0.82693 0.83157 0.83319 0.83731 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 0.92817 0.94815 0.99505 
1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 
0.86459 0.87051 0.87685 0.88756 0.89328 0.90529 0.91598 0.92817 0.94815 0.99505 
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PROGRAM 16.1A BINOMIAL FRINORMAL SIMULATION 

STANDARD NORMAL PERFORMANCE VARIABLES 	MEAN ZERO 	VARIANCE ONE 

PERFORMANCE VARIABLE 
	

TRUE RELIABILITY 	LOWER LIMIT 
	

UPPER LIMIT 	SAMPLE SIZE 

SPECIFIC 	IMPULSE 	(ISP) 0.900000 -1.281600 100.000000 1U 

THRUST 	(FN) 0.900000 -1.644900 1.644900 10 

MIXTURE 	RATIO 	(RM) 0.900000 -1.644900 1.644900 10 

FUNCTIONAL 	RELIABILITY R(FU) 0.990000 (BINOMIAL) 10 

PRODUCT OF PERFORMANCE RELIABILITIES 0.729000 	OVERALL RELIABILITY 0.721710 

NUMBER OF SIMULATION TRIALS 1000 

THE RESUL1S OF EVERY TENTH TRIAL ARE PRINTED IN TABLE ONE AND TABLE TWO. 
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PROGRAM 13.1A BINOMIAL FRINORMAL SIMULATION 

FIRST 	LINE 

TABLE 

R(FN) 

ONE 

SECOND 

RANKED 

LINE 	- 

PERFORMANCE 

R(RM) 

RELIABILFIES 

THIRD 	LINE 	- 	R(ISP)R(FN)R(RM) 

0.68955 0.72859 0.80867 0.80391 0.88681 0.87748 0.88780 0.76976 0.72733 0.80176 
0.75826 0.85074 0.71656 0.81166 0.80322 0.76820 0.85158 0.79538 0.84423 0.78180 
0.48747 0.50907 0.53470 0.54/70 0.55670 0.56927 0.57430 0.58023 0.58627 0.59179 

0.87043 0.92739 0.76091 0.96878 0.86069 0.97700 0.98887 0.7/581 0.85567 0.89825 
0.81905 0.90952 0.84805 0.82663 0.78390 0.78448 0.69553 0.88061 0.95133 0.89580 
0.60221 0.60766 0.61083 0.61490 0.62219 0.62667 0.63034 0.63600 0.63828 0.64303 

0.89503 0.84132 0.76092 0.84104 0.94835 0.86949 0.95671 0.93340 0.91491 0.90645 
0.82038 0.81562 0.90752 0.92489 0.70731 0.79734 0.92958 0.86506 0.84480 0.88169 
0.64513 0.64803 0.65233 0.65545 0.65953 0.66297 0.66798 0.67151 0.67504 0.67926 

0.94361 0.80937 0.85770 0.91699 0.97207 0.85038 0.87593 0.86379 0.88966 0.97990 
0.93043 0.95439 0.84125 0.75465 0.85519 0.90187 0.81031 0.8831/ 0.92831 0.88301 
0.68175 0.68466 0.68949 0.69201 0.69570 0.69905 0.70060 0.70389 0.70722 0.70870 

0.96912 0.92852 0.92723 0.94817 0.99999 0.90372 0.94317 0.98108 0.91540 0.80860 
0.79837 0.77416 0.88776 0.86006 0.82314 0.84298 0.90272 0.79734 0.91932 0.91605 
0.71098 0.71309 0.71660 0.71840 0.72142 0.72596 0.72953 0.73158 0.73365 0.73742 

0.91742 0.94569 0.86526 0.77609 0.77886 0.93012 0.79529 0.95819 0.82543 0.87030 
0.86022 0.83511 0.92623 0.98464 0.96342 0.96410 0.98606 0.82872 0.92529 0.94598 
0.74007 0.74116 0.74346 0.74085 0./5030 0.75256 U.75599 0.75820 0.76140 0.76368 

0.87628 0.84309 0.94209 0.90657 0.96044 0.87969 0.99981 0.89046 0.96073 0.98069 
0.89354 0.93766 0.96754 0.95569 0.91718 0.95066 0.79200 0.92812 0.83356 0.84091 
0.76675 0.76877 0.77227 0.77544 0.77725 0.78154 0.78355 0.78790 0.79219 0.79585 

0.89816 0.84492 0.96492 0.93453 0.94709 0.97407 0.94176 0.98227 0.89757 0.97891 
0.90693 0.97632 0.86254 0.99952 0.95434 0.85860 0.95381 0.88472 0.93591 0.99401 
0.79779 0.80082 0.80486 0.80733 0.81001 0.81369 0.81612 0.81820 0.82112 0.82446 

0.92736 0.91240 0.99598 0.87416 1.00000 0.99964 0.89675 0.91577 0.95844 0.87500 
0.96408 0.99925 0.93761 0.99720 0.93055 0.92347 0.99981 0.95991 0.94247 0.99997 
0.82958 0.83180 0.84027 0.84753 0.85337 0.85627 0.86100 0.86447 0.86894 0.87405 

0.97700 0.97844 0.96849 0.92813 0.93994 0.99920 0.99311 0.97385 1.00000 0.99958 
0.95422 0.95879 0.91789 1.00000 0.99988 0.98710 1.00000 0.99975 0.96908 1.00000 
0.87762 0.88637 0.88878 0.89706 0.90628 0.91395 0.92271 0.93373 0.95860 0.99573 
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PROGRAM 13.1A BINOMIAL TRINORMAL SIMULATION 

TABLE TWO 	RANKED OVERALL RELIABILITY 

VARIANCE = 0.01140 	AVERAGE = 0.72686 	EQUIVALENT BINOMIAL VARIANCE = 0.02008 	EFFICIENCY = 0.56750 

FIRST LINE - R(ISP)R(EN)R(RM) 	SECOND LINE - R(FU) 	THIRD LINE - R(ISP)R(FN)R(RM)R(FU) 

0.47,549 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 1.00000 1.00000 0.90000 1.00000 1.00000 1.00000 
0.47349 0.50613 0.53073 0.53980 0.55047 0.55659 0.56546 0.56944 0.57604 0.58117 

0.58658 0.59448 0.60284 0.60756 0.61083 0.68303 0.68998 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 0.60/56 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 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 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 0.71890 0.72184 0.80572 0.72849 
1.00000 9.00000 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 0.72849 

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./3153 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 0.7/340 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 1.00000 1.00000 1.00000 1.000(10 1.00000 1.00000 1.00000 1.00000 1.00000 
0.79090 0.79585 0.79/25 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 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 
0.87280 0.87723 0.88505 0.88823 0.89856 0.90882 0.92221 0.93249 0.95860 0.99573 
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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) 0.900000 -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(FU) 0.999000 (BINOMIAL) 10 

PRODUCT OF PERFORMANCE RELIABILITIES 0.729000 	OVERALL RELIABILITY 0.728271 

NUMBER OF SIMULATION TRIALS 1000 

THE RESULTS OF EVERY TENTH TRIAL ARE PRINTED IN (ABLE ONE AND TABLE TWO. 
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PROGRAM 13.1A BINOMIAL TRINORMAL SIMULATION 

FIRST 	LINE 

TABLE 

- 	R(FN) 

ONE 	- 

SECOND 

RANKED 

LINE 	- 

PERFORMANCE 

R(RM) 

RELIABILITIES 

THIRD 	LINE 	- 	R(ISP)R(FN)R(RM) 

0.77731 0.80070 0.84002 0.89389 0.86308 0.77199 0.86766 0.74164 0.91411 0.89637 
0.89891 0.73635 0.81013 0.76437 0.92403 0.99952 0.79664 0. 9 /784 0.80192 0.76252 
0.48480 0.51294 0.53797 0.54710 0.55801 0.56746 0.57641 0.58005 0.58690 0.59357 

0.74083 0.78816 0.80666 0.98965 0.87742 0.81472 0.98106 0.87099 0.92614 0.79426.  
0.86580 0.88188 0.91374 0.83486 0.86752 0.9u230 0.88127 0.83233 0.80925 0.79947 
0.59791 0.60470 0.60861 0.61330 0.61628 0.62092 0.62414 0.62156 0.63006 0.63499 

0.82708 0.77326 0.90838 0.82036 0.89/48 0.99739 0.92215 0.99789 0.83267 0.87527 
0.78923 0.91343 0.90076 0.91510 0.93829 0.81463 0.83978 0.90264 0.93563 0.83382 
0.63930 0.64409 0.64664 0.65116 0.65558 0.65873 0.66232 0.66584 0.66978 0.67336 

0.84773 0.91382 0.88859 0.82999 0.83946 0.96884 0.94989 0.81496 0.87803 0.80670 
0.80979 0.78248 0.84211 0.85232 0.99303 0.95718 0.80056 0.96989 0.96298 0.88033 
0.67678 0.67977 0.68549 0.68875 0.69224 0.69545 0.69884 0.70166 0.70514 0.70801 

0.95291 0.89909 0.88553 0.98996 0.86165 0.90370 0.81896 0.98467 0.89114 0.96524 
0.85482 0.80504 0.94768 0.85374 0.86515 0.91453 0.88971 0.90441 0.97294 0.81622 
0.71226 0.71567 0.71741 0./1969 0.72180 0.72468 0.72633 0.72870 0.73103 0.73273- 

0.94327 0.93914 0.99/23 0.90224 0.99860 0.94975 0.80285 0.99997 0.97672 0.97534 
0.87335 0.81542 0.88707 0.90595 0.82624 0.91191 0.94024 0.99837 0.80655 0./8308 
0.73486 0.73740 0.73927 0.74250 0./4558 0.74910 0.75488 0.75761 0.76123 0.76334 

0.92919 0.93990 0.90905 0.88946 1.00000 0.8/050 0.84737 0.86143 0.91910 0.87857 - 
0.90310 0.94590 0.91001 0.91170 0.91897 0.93318 0.99800 0.92084 0.92162 0.99999 
0.76594 0.76759 0.77076 0.77367 0.77794 0.78074 0.78365 0.78770 0.79075 0.79504 

0.88706 0.99128 0.88318 0.99996 0.97228 0.99442 0.88550 0.93214 0.90374 0.91034 
0.99210 0.82156 0.90907 0.88489 0.89063 0.96818 0.92373 0.96498 1.00000 0.95882 
0.79725 0.79880 0.80271 0.80501 0.80943 0.81276 0.81534 0.82036 0.82533 0.82/92 

0.84478 0.91916 0.99987 0.89196 0.99085 0.95812 0.91040 0.99591 0.98534 0.97309 
0.98460 0.96415 0.93209 0.98057 0.93481 0.99982 0.99985 0.91440 0.92586 0.94307 
0.83176 0.83598 0.84059 0.84388 0.84828 0.85119 0.85447 0.85875 0.86221 0.86/19 

0.92788 0.95861 0.91378 0.90756 0.91917 0.96754 0.93828 1.00000 0.99224 0.99637 
0.97176 0.94953 0.98621 0.98375 0.99999 0.96127 0.98141 0.94030 0.98472 0.99853 
0.87118 0.87805 0.88390 0.88967 0.89704 0.90709 0.91609 0.92649 0.94847 0.98720 
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PROGRAM 16.1A BINOMIAL TRINORMAL SIMULATION 	 318 

TABLE TWO 	RANKED OVERALL RELIABILIT'r 

VARIANCE 	= 	0.01107 	AVERAGE 	= 	0.73097 	EQUIVALENT BINOMIAL 

FIRST 	LINE 	- 	R(ISP)R(FN)R(RM) 	SECOND 	LINE 	- 	R(FU) 

VARIANCE 	= 

THIRD 

0.01979 

LINE 	- 

EFFICIENCY 	= 	0.5596 

R(ISP)R(EN)R(Rm)R(FU) 

0.48480 0.51294 0.53797 0.54599 0.55429 0.56573 0.57639 0.57999 0.58681 0.59207 
1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 
0.48480 0.51294 0.53797 0.54599 0.55429 0.56573 0.57639 0.57999 0.58681 0.59207 

0.59740 0.60410 0.60842 0.61263 0.61599 0.62049 0.62317 0.62626 0.62928 0.63445 
1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 
0.59740 0.60410 0.60842 0.61263 0.61599 0.62049 0.62317 0.62626 0.62928 0.63445 

0.63879 0,64228 0.64616 0.65021 0.65509 0.65806 0.66194 0.66474 0.66892 0.67145 
1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 
0.63879 0.64228 0.64616 0.65021 0.65509 0.65803 0.66194 0.66474 0.66892 0.67145 

0.67483 0.67905 0.68218 0.68828 0.69107 0.69401 0.69793 0.70013 0.70389 0.70652 
1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 
0.67483 0.67905 0.68218 0.68828 0.6910/ 0.69401 0.69793 0.70013 0.70389 0.70652 

0.71099 0.79256 0.71702 0.71855 0.72090 0.72347 0.72518 0.72783 0.73029 0./6204 
1.00000 0.90000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 
0./1099 0.11330 0.71702 0.71855 0.72090 0.72347 0.72518 0.72783 0.73029 0.73204 

0.73373 0.73523 0.73836 0.74140 0.74446 0.74834 0.75141 0.75626 0.75980 0.76268 
1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 
0.73373 0.73523 0.73836 0.74140 0.74446 0.74834 0.75141 0.75626 0.75980 0.76268 

0.76467 0.76660 0.76974 0.77241 0.77715 0.78006 0./8251 0.78585 0.78962 0.79362 
1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 
0.76467 0.76660 0.76974 0.77241 0.77715 0.78006 0.78251 0.78585 0.78962 0.79662 

0.79637 0.79828 0.80138 0.80423 0.80859 0.81138 0.81490 0.81953 0.82291 0.82/21 
1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 
0.79637 0,79828 0.80138 0.80423 0.80859 0.81138 0.81490 0.81953 0.82291 0.82721 

0.83054 0.83570 0.83969 0.84210 0.84743 0.85095 0.85351 0.85811 0.86154 0.86677 
1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 
0.83054 0.83570 0.83969 0.84210 0.84743 0.85095 0.85351 0.85811 0.86154 0.86677 

0.87086 0.87641 0.88384 0.88893 0.89682 0.90709 0.91609 0.92649 0.94847 0.98720 
1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 
0.87086 0.87641 0.88384 0.88893 0.89682 0.90709 0.91609 0.92649 0.94847 0.98720 



PROGRAM 14.1A BINOMIAL TRINORMAL SIMULATION 

STANDARD NORMAL PERFORMANCE VARIABLES 	MEAN ZERO 	VARIANCE ONE 

PERFORMANCE VARIABLE 
	

TRUE RELIABILITY 	LOWER LIMIT 
	

UPPER LIMIT 	SAMPLE SIZE 

SPECIFIC 	IMPULSE 	(ISP) 0.900000 -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(FU) 0.999000 (BINOMIAL) 10 

PRODUCT OF PERFORMANCE RELIABILITIES 0.729000 	OVERALL RELIABILITY 0.728271 

NUMBER OF SIMULATION TRIALS 1000 

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

319 



PROGRAM 13.1A BINOMIAL TRINORMAL SIMULATION 

FIRST 	LINE 

TABLE 

R(FN) 

ONE 

SECOND 

RANKED 

LINE 	- 

PERFORMANCE 

R(RM) 

RELIABILI1IES 

THIRD 	LINE 	- 	R(ISP)R(FN)R(RM) 

0.68201 0.78547 0.66466 0.72274 0.88461 0.75529 0.92464 0.76599 0.87769 0.90099 
0.78986 0,81544 0.88229 0.90142 0.93594 0.93286 0.78815 0.87651 0.90613 0.99214 
0.48554 0.51482 0.53007 0.55140 0.5658/ 0.57357 0.58156 0.58653 0.59074 0.59883 

0.77543 0.72119 0.86388 0.76120 0.84279 0.85236 0.87315 0.80263 0.87946 0.81174 
0.83741 0.99242 0.95812 0.90187 0.82012 0.80721 0.88070 0.79373 0.91707 0.79554 
0.60262 0.60568 0.61176 0.61660 0.62063 0.62597 0.62855 0.63277 0.63769 0.64180 

0.96839 0.95080 0.87221 0.81189 0.87524 0.88407 0.73769 0.82056 0.91845 0.85745 
0.83995 0.73315 0.81328 0.98050 0.94603 0.87463 0.97529 0.91651 0.95719 0.95434 
0.64371 0.64896 0.65208 0.65696 0.66093 0.66458 0.66804 0.67220 0.67505 0.67817 

0.89856 0.86408 0.81863 0.88933 0.96015 0.97298 0.85229 0.93612 0.91282 0.92988 
0.98793 0.95502 0.88998 0.86824 0.81432 0.87728 0.97346 0.82718 1.00000 0.90921 
0.68097 0.68449 0.68735 0.68974 0.69160 0.69450 0.69702 0.69958 0.70258 0.70466 

0.96011 0.88606 0.89048 0.89184 0.90847 0./7554 0.82909 0.76911 0.89226 0.94894 
0.76858 0.93287 0.84235 0.90628 0.84224 0.92831 0.94276 0.96925 0.82062 0.94242 
0.70712 0.70893 0.71193 0.71549 0./1843 0.71994 0.72469 0.72802 0.73153 0.73487 

0.80094 0.98777 0.97032 0.99240 0.94529 0.85432 0.93799 0.99016 0.86953 0.96608 
0.95375 0.85018 0.79785 0.77183 0.79069 0.93858 0.80413 0.89821 0.88127 0.91630 
0.73792 0.74064 0.74289 0.74482 0.74665 0.74928 0.75220 0.75376 0.75565 0.75837 

0.90043 0.97004 0.97128 0.81280 0.95090 0.93207 0.92460 0.83901 0.95600 1.00000 
0.96906 0.82062 0.99776 0.96375 0.98883 0.99072 0.93827 0.98241 0.87674 0.84265 
0.76115 0.76592 0.76909 0.77451 0.77707 0.17910 0.7812.3 0.78541 0.78926 0.79277 

0.97615 0.98182 0.94839 0.90759 0.98420 0.87959 0.83745 0.92650 0.91097 0.93512 
0.90619 0.86894 0.85752 0.89916 0.82324 1.00000 0.98925 0.91928 0.91914 0.90813 
0.79758 0.80017 0.80424 0.806/6 0.81006 0.81474 0.81723 0.81977 0.82185 0.82354 

0.93985 0.83528 0.87761 0.88/45 0.99480 0.9447/ 0.9:1022 0.98319 0.87138 0.99877 
0.97136 1.00000 0.99619 0.96099 0.90476 0.91274 0.94658 0.95241 0.99967 0.93223 
0.82621 0.83144 0.83664 0.84153 0.84586 0.85198 0.85513 0.86171 0.86626 0.87155 

1.00000 0.99725 0.93747 0.90765 0.92989 0.92919 0.98398 0.99595 1.00000 1.00000 
0.94853 0.92248 0.95922 0.99052 0.99672 0.98801 0.96822 0.96636 0.98369 1.00000 
0.87724 0.88259 0.8863.3 0.89390 0.90311 0.90922 0.92237 0.94261 0.96009 1.00000 
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PROGRAM 13.1A BINOMIAL TRINORMAL SIMULATION 

TABLE TWO 	RANKED OVERALL RELIABILITY 

VARIANCE = 0.01118 	AVERAGE = 0.73217 	EQUIVALENT BINOMIAL VARIANCE = 0.01979 	EFFICIENCY = 0.564/6 

FIRST LINE - R(ISP)R(FN)R(RM) 
	

SECOND LINE - R(FU) 	THIRD LINE - R(ISP)R(FN)H(RM)R(FU) 

0.48062 0.50452 0.52754 0.54661 0.62656 0.57113 0.57906 0.58457 0.58903 0.59645 
1.00000 1.00000 1.00000 1.00000 0.90000 1.00000 1.00000 1.00000 1.00000 1.00000 
0.48062 0.50452 0.52754 0.54661 0.56390 0.57113 0.57906 0.58457 0.58906 0.59645 

0.60112 0.60481 0.61043 0.61555 0.61898 0.62483 0.62789 0.63245 0.63654 0.64109 
1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 
0.60112 0.60481 0.61043 0.61555 0.61898 0.62483 0.62789 0.63245 0.63654 0.64109 

0.64260 0.64577 0.65129 0.65620 0.66010 0.66441 0.66716 0.74637 0.67382 0.67755 
1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 0.90000 1.00000 1.00000 
0.64260 0.64577 0.65129 0.65620 0.66010 0.66441 0.66716 0.67174 0.67382 0.67755 

0.68056 0.68357 0.68680 0.68953 0.69129 0.69427 0.69668 0.69899 0.70199 U.70445 
1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 
0.68056 0.68357 0.68680 0.68953 0.69129 0.69427 0.69668 0.69899 0.70199 0.70445 

0.70691 0.70899 0.71192 0.79436 0./1769 0.71946 0.72461 u.72751 0.73082 0.73391 
1.00000 1.00000 1.00000 0.90000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 
0.70691 0.70891 0.71192 0.71492 0./1769 0.71946 0.72461 0.72751 0.73082 0.73391 

0.73634 0.73907 0.74152 0.74402 0.74616 0.74871 U.75078 0.75323 0.75548 0.75797 
1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 
0.73634 0.73907 0.74152 0.74402 0.74616 0.74871 0.75078 0.75323 0.75548 0.75797 

0.76092 0.76469 0.76812 0.77345 0.77515 0.77876 0.78004 0.78436 0.78812 0.79098 
1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 
0.76092 0.76469 0.76812 0.77345 0.//515 0.17876 0.78004 0.78436 0.78812 0.79098 

0.79674 0.79828 0.80228 0.80549 0.60823 0.81156 0.81632 0.81941 0.82116 0.82643 
1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 
0.79674 0.79828 0.80228 0.80549 0.60823 0.81156 0.81632 0.81941 0.82116 0.82343 

0.82576 0.83107 0.83614 0.83961 0.84578 0.85067 0.85436 0.85923 0.86577 0.86996 
1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 .1.00000 1.00000 1.00000 
0.82576 0.83107 0.83614 0.83961 0.64578 0.85067 0.85436 0.85923 0.86577 0.86996 

0.87593 0.88098 0.88633 0.89390 0.90611 0.90922 0.92237 0.94261 0.96009 1.00000 
1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 
0.87593 0.88098 0.88633 0.89390 0.90311 0.90922 0.92237 0.94261 0.96009 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 10 

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 PRINTED IN TABLE ONE AND TABLE TWO. 
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PROGRAM 13.1A BINOMIAL TRINORMAL SIMULATION 

FIRST 	LINE 

TABLE 

- 	R(FN) 

ONE 	- 

SECOND 

RANKED 

LINE 

PERFORMANCE 

R(RM) 

RELIABILITIES 

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

0.92207 0.87514 0.97395 0.90981 0.91546 0.99437. 0.98796 0.99698 0.95007 1.00000 
0.99540 0.99989 0.91294 0.99950 1.00000 0.97362 0.98120 1.00000 0.99771 0.99974 
0.85460 0.87504 0.88916 0.89385 0.90390 0.90837 0.91089 0.91281 0.91614 0.91938 

0.98254 0.98398 1.00000 0.93862 0.99940 0.93745 0.93822 0.95349 1.00000 0.97662 
0.96959 0.93950 0.99991 0.99209 1.00000 1..00000 1.00000 0.98714 0.94634 0.99496 
0.92245 0.92446 0.92712 0.93120 0.93522 0.93699 0.93821 0.94123 0.94327 0.94505 

1.00000 0.95983 1.00000 1.00000 0.97457 0.98440 0.96710 0.96221 0.98874 0.99892 
0.95408 0.99843 0.98125 0.95/74 0.99996 0.96998 0.99996 0.99618 0.97160 1.00000 
0.94677 0.94801 0.95003 0.95175 0.95315 0.95486 0.95658 0.95854 0.96066 0.96181 

0.98280 0.99881 0.99697 0.97404 0.97108 0.96774 0.97586 0.98257 0.97699 0.98879 
0.97975 0.97323 0.99946 0.99210 0.99896 1.00000 1.00000 0.98740 0.99383 0.98328 
0.96290 0.96428 0.96526 0.96621 0.96689 0.96774 0.96895 0.97019 0.97096 0.97225 

1.00000 0.99991 0.99442 0.98804 0.97624 0.97686 0.97826 0.97883 0.99999 1.00000 
0.97299 0.97593 0.99963 1.00000 1.00000 0.99999 0.99931 0.99970 1.00000 0.99332 
0.97299 0.97387 0.97465 0.97562 0.97624 0.97685 0.97758 0.97853 0.97972 0.98061 

0.99960 0.98248 0.99839 1.00000 0.99926 0.99739 0.98548 0.98561 1.00000 0.98810 
0.98181 0.99979 0.98623 0.98960 1.00000 0.98664 0.99953 1.00000 1.00000 0.99878 
0.98142 0.98227 0.98312 0.98365 0.98383 0.98406 0.98501 0.98561 0.98619 0.98664 

0.99810 0.99723 0.99171 0.99861 1.00000 0.99030 1.00000 1.00000 1.00000 1.00000 
0.98933 0.99107 0.99700 1.00000 0.99494 0.99994 0.99178 1.00000 1.00000 1.00000 
0.98746 0.98827 0.98874 0.98933 0.98975 0.99024 0.99076 0.99131 0.99197 0.99232 

1,00000 0.99310 1.00000 0.99475 0.99719 0.99818 1.00000 1.00000 0.99959 0.99923 
1.00000 1.00000 0.99533 0.99909 1.00000 0.99672 1.00000 0.99510 1.00000 0.99963 
0.99277 0.99310 0.99343 0.99375 0.99401 0.99451 0.99465 0.99510 0.99550 0.99575 

0.99743 0.99642 0.99983 0.99995 1.00000 0.99999 0.99911 0.99826 0.99850 1.00000 
1.00000 1.00000 0.99853 0.99860 1.00000 0.99752 1.00000 1.00000 1.00000 0.99873 
0.99622 0.99642 0.99669 0.99704 0.99732 0.99751 0.99780 0.99826 0.99850 0.99873 

0.99905 1.00000 0.99996 0.99958 1.00000 0.99985 1.00000 1.00000 1.00000 1.00000 
1.00000 0.99919 0.99947 1.00000 0.99970 1.00000 1.00000 1.00000 1.00000 1.00000 
0.99905 0.99919 0.99943 0.99958 0.99970.  0.99985 0.99996 1.00000 1.00000 1.0000U 
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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 LINE 	R(ISP)R(FN)R(RM) 	SECOND LINE - R(FU) 
	

THIRD LINE 	R(ISP)R(FN)R(RM)R(FU) 

0.97826 0.90993 0.93586 0.96686 0.98164 0.99375 1.00000 0.91614 0.93644 0.94855 
0.60000 0.70000 0.70000 0.70000 0.70000 0.70000 0.70000 0.80000 0.80000 0.80000 
0.58696 0.63695 0.65511 0.67680 0.68715 0.69563 0.70000 0.73292 0.74915 0.75884 

006138 0.96380 0.96824 0.97270 0.97520 0.97910 0.98317 0.98594 0.98800 0.99072 
0.80000 0.80000 0.80000 0.80000 0.80000 0.80000 0.80000 0.80000 0.80000 0.80000 
0.76910 0.77104 0.77459 0.77816 0.78016 0.78328 0.78653 0.78875 0.79040 0.79257 

0.99320 0.99481 0.99632 0.99765 0.99905 0.88880 0.89198 0.90604 0.82061 0.91739 
0.80000 0.80000 0.80000 0.80000 0.80000 0.90000 0.90000 0.90000 1.00000 0.90000 
0.79456 0.79585 0.79705 0.79812 0.79924 0.79992 0.80279 0.81544 0.82061 0.82565 

0.92464 0.93282 0.93832 0.94510 0.94866 0.95187 0.95486 0.96060 0.96313 0.96634 
0.90000 0.90000 0.90000 0.90000 0.90000 0.90000 0.90000 0.90000 0.90000 0.90000 
0.83218 0.83954 0.84449 0.85059 0.85379 0.85668 0.8596/ 0.86454 0.86682 0.86971 

0.96796 0.97035 0.97294 0.97448 0.87859 0.97848 0.98162 0.98312 0.98424 0.98572 
0.90000 0.90000 0.90000 0.90000 1.00000 0.90000 0.90000 0.90000 0.90000 0.90000 
0.87116 0.87332 0.87565 0.87703 0.87859 0.88063 0.88319 0.88481 0.88582 0.88715 

0.98732 0.98876 0.99024 0.99099 0.89305 0.99308 0.99354 0.99456 0.99550 0.99629 
0.90000 0.90000 0.90000 0.90000 1.00000 0.90000 0.90000 0.90000 0.90000 0.90000 
0.88859 0.88988 0.89121 0.89189 0.89305 0.89377 0.89418 0.89510 0.89595 0.89666 

0.99701 0.99742 0.99851 0.99.919 0.99959 0.99993 1.00000 0.91089 0.91586 0.92640 
0.90000 0.90000 0.90000 0.90000 0.90000 0.90000 0.90000 1.00000 1.00000 1.00000 
0.89731 0.89768 0.89866 0.89927 0.89963 0.89993 0.90000 0.91089 0.91586 0.92640 

0.93691 0.94124 0.94600 0.95161 0.95513 0.96049 0.96478 0.96689 0.97181 0.97474 
1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 
0.93691 0.94124 0.94600 0.95161 0.95513 0.96049 0.96478 0.96689 0.97181 0.97474 

0.97677 0.97929 0.98124 0.98339 0.98406 0.98623 0.98827 0.98963 0.99132 0.99267 
1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 
0.97677 0.97929 0.98124 0.98339 0.98406 0.98623 0.98827 0.98963 0.99132 0.99267 

0.99395 0.99480 0.99577 0.99656 0.99755 0.99839 0.99899 0.99956 0.99990 1.00000 
1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 
0,99395 0.99480 0.99577 0.99656 0.99755 0.99839 0,99899 0.99956 0.99990 1.00000 
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PROGRAM 16.1A 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 
	

-2.326000 
	

100.000000 
	10 

THRUST (FM) 
	

0.990000 
	

-2.575600 
	

2.575800 
	

10 

MIXTURE RATIO (RM) 
	

0.990000 
	

-2.575600 
	

2.575800 
	

10 

FUNCTIONAL RELIABILITY R(FU) 	0.900000 
	

(BINOMIAL) 	10 

PRODUCT OF PERFORMANCE RELIABILITIES 0.970299 	OVERALL RELIABILITY 0.870269 

NUMBER OF SIMULATION TRIALS 1000 

THE RESULTS OF EVERY TENTH TRIAL ARE PRINTED 	TABLE ONE AND TABLE TWO. 
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PROGRAM 13.1A BINOMIAL TRINORMAL SIMULATION 

FIRST 	LINE 

TABLE 

- 	R(FN) 

ONE 	- 

SECOND 

RANKED 

LINE 

PERFORMANCE 

R(RM) 

RELIABILITIES 

THIRD 	LINE 	- 	R(ISP)R(FN)R(RM) 

0.89279 0.97655 0.99104 1.00000 0.99755 0.92032 0.93566 0.99478 0.99188 1.00000 
0.99900 0.91940 0.96291 1.00000 0.92262 0.99412 0.98135 0.99999 0.99934 0.95790 
0.86001 0.88426 0.89537 0.90239 0.90947 0.91491 0.91821 U.92252 0.92621 0.92837 

0.99736 0.96925 1.00000 0.94160 0.97554 0.95183 1.00000 0.97889 1.00000 0.99369 
0.98565 0.99611 0.93613 0.99631 0.96343 0.99581 0.94601 0.99588 0.96077 0.99902 
0.93054 0.93435 0.93576 0.93786 0.93987 0.94204 0.94439 0.94671 0.94979 0.95136 

0.95314 0.97046 1.00000 1.00000 0.97937 0.99913 0.97051 0.96240 0.98610 0.99266 
0.99946 0.98956 0.96392 0.95835 0.97865 0.97421 0.99255 1.00000 0.99344 0.98235 
0.95262 0.95427 0.95600 0.95800 0.95847 0.95947 0.96062 0.96235 0.96325 0.96472 

0.99033 0.98683 1.00000 0.99897 0.99980 0.99345 1.00000 1.00000 0.99737 1.00000 
1.00000 .  1.00000 0.96732 0.99077 0.98346 0.97644 0.99913 0.97183 1.00000 0.97344 
0.96571 0.96641 0.96732 0.96800 0.96896 0.97005 0.97087 0.97183 0.97276 0.97343 

0.98758 0.98478 0.97999 0.97699 U.99994 1.00000 0.99336 0.98708 0.98053 1.00000 
1.00000 0.99934 0.99992 1.00000 0.98031 0.99965 0.98530 0.99923 1.00000 0.98138 
0.97416 0.97491 0.97574 0.97667 0.97731 0.97818 0.97876 0.97967 0.98053 0.98138 

0.98531 1.00000 0.98401 0.99926 0.99893 1.00000 0.99512 0.99671 0.99801 0.99909 
0.99689 0.98321 0.99973 1.00000 0.98617 0.98627 1.00000 0.99054 0.99586 1.00000 
0.98222 0.98321 0.98375 0.98466 0.98511 0.98562 0.98627 0.98664 0.98730 0.98763 

0.99860 0.99556 0.98960 0.98958 1.00000 0.99064 0.99110 1.00000 0.99202 0.99969 
0.98942 1.00000 0.99989 0.99979 0.99079 1.00000 1.00000 1.00000 1.00000 0.99536 
0.98804 0.98843 0.98904 0.98937 0.99011 0.99064 0.99110 0.99152 0.99191 0.99236 

0.99571 0.99428 1.00000 1.00000 1.00000 0.99994 0.99693 1.00000 0.99894 1.00000 
1.00000 1.00000 0.99391 0.99465 0.99925 0.99590 0.99845 1.00000 0.99903 0.99990 
0.99280 0.99343 0.99391 0.99465 0.99493 0.99511 0.99539 0.99580 0.99610 0.99639 

0.99928 0.99706 1.00000 0.999/2 0.99781 0.99899 0.99919 0.99907 0.99993 1.00000 
0.99966 1.00000 0.99785 0.99785 1.00000 0.99915 0.99923 1.00000 1.00000 1.00000 
0.99680 0.99706 0.99725 0.99757 0.99781 0.99814 0.99842 0.99869 0.99914 0.99932 

1.00000 0.99977 1.00000 1.00000 0.99996 0.99999 1.00000 1.00000 1.00000 1.00000 
0.99986 0.99989 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 
0.99945 0.99966 0.99981 0.99988 0.99996 0.99999 1.00000 1.00000 1.00000 1.00000 
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PROGRAM 13.1A BINOMIAL TRINORMAL SIMULATION 

TABLE TWO 	RANKED OVERALL RELIABILITY 

VARIANCE = 0.00865 	AVERAGE = 0.87781 
	

EQUIVALENT BINOMIAL VARIANCE = 0.01107 	EFFICIENCY = 0.78154 

FIRST LINE - R(ISP)H(FN)R(RM) 	SECOND LINE - R(FU) 	THIRD LINE - R(ISP)R(FN)R(RM)R(FU) 

0.98466 0.94188 0.84117 0.97932 0.99110 0.99722 0.89248 0.93427 0.94912 0.95427 
0.60000 0.70000 0.80000 0.70000 0.70000 0.70000 0.80000 0.80000 0.80000 0.80000 
0.59080 0.65932 0.67294 0.68552 0.69377 0.69805 0.71398 0.74741 0.75930 0.76342 

0.96167 0.96984 0.97384 0.97876 0.98422 0.98690 0.98847 0.99038 0.99288 0.99542 
0.80000 0.80000 0.80000 0.80000 0.80000 0.80000 0.80000 0.80000 0.80000 0.80000 
0.76934 0.77588 0.77907 0.78301 0.78737 0.78952 0.79078 0.79230 0.79431 0.79633 

0.99677 0.99781 0.99981 1.00000 0.90190 0.91140 0.92345 0.92837 0.93348 0.93717 
0.80000 0.80000 0.80000 0.80000 0.90000 0.90000 0.90000 0.90000 0.90000 0.90000 
0.79741 0.79825 0.79985 0.80000 0.81171 0.82026 0.83101 0.83553 0.84013 0.84345 

0.94092 0.94820 0.85698 0.95806 0.95947 0.96274 0.96515 0.96732 0.96896 0.97140 
0.90000 0.90000 1.00000 0.90000 0.90000 0.90000 0.90000 0.90000. 0.90000 0.90000 
0.84683 0.85338 0.85698 0.86225 0.86352 0.86647 0.86864 0.87059 0.87206 0.87426 

0.97392 0.97629 0.97816 0.97967 0.98178 0.98321 0.98468 0.98642 0.98754 0.98821 
0.90000 0.90000 0.90000 0.90000 0.90000 0.90000 0.90000 0.90000 0.90000 0.90000 
0.87653 0.87866 0.88035 0.88170 0.88360 0.88489 0.88611 0.88778 0.88879 0.88939 

0.98879 0.99064 0.99152 0.99262 0.99424 0.99497 0.99567 0.99674 0.99736 0.99808 
0.90000 0.90000 0.90000 0.90000 0.90000 0.90000 0.90000 0.90000 0.90000 0.90000 
0.88991 0.89157 0.89237 0.89336 0.89482 0.89547 0.89610 0.89707 0.89762 0.89827 

0.99889 0.99937 0.99964 0.99994 1.00000 1.00000 0.90988 0.91902 0.92955 0.93576 
0.90000 0.90000 0.90000 0.90000 0.90000 0.90000 1.00000 1.00000 1.00000 1.00000 
0.89900 0.89943 0.89967 0.89995 0.90000 0.90000 0.90988 0.91902 0.92955 0.93576 

0.94365 0.95149 0.95440 0.95870 0.96291 0.96591 0.96745 0.97031 0.97196 0.97416 
1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 
0.94365 0.95149 0.95440 0.95870 0.96291 0.96591 0.96745 0.97031 0.97196 0.97416 

0.97574 0.97742 0.98080 0.98294 0.98507 0.98579 0.98800 0.98960 0.99167 0.99343 
1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 
0.97574 0.97742 0.98080 0.98294 0.98507 0.98579 0.98800 0.98960 0.99167 0.99344 

0.99426 0.99535 0.99642 0.99759 0.99829 0.99893 0.99958 0.99982 0.99999 1.00000 
1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 
0.99426 0.99535 0.99642 0.99759 0.99829 0.99893 0.99958 0.99982 0.99999 1.00000 



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 io 

THRUST 	(FN), 0.990000 -2.575800 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. 
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PROGRAM 13.1A BINOMIAL TRINORMAL SIMULATION 

FIRST 	LINE 

TABLE 

- 	R(FN) 

ONE 

SECOND 

RANKED 

LINE 	- 

PERFORMANCE 

R(RM) 

RELIABILITIES 

THIRD 	LINE 	- 	R(ISP)R(FN)R(RM) 

0.96045 0.99944 0.93270 0.99905 0.94900 0.99702 1.00000 0.94145 0.99951 0.92922 
0.96290 0.89253 0.96180 0.99760 1.00000 0.91373 0.99971 0.97669 0.92212 1.00000 
0.87453 0.88757 0.89707 0.90236 0.90653 0.91035 0.91639 0.91951 0.92135 0.92493 

0.99991 0.98022 0.99832 0.99051 0.96691 0.99701 0.97838 0.95469 0.94846 1.00000 
0.98135 0.94929 1.00000 0.94956 0.97013 0.98198 0.99921 0.99992 0.99535 0.94570 
0.92703 0.93051 0.93286 0.93507 0.93796 0.94018 0.94176 0.94298 0.94405 0.94570 

0.98154 0.98101 0.99984 0.99162 0.99884 0.99998 0.99994 0.99600 0.97225 1.00000 
0,99980 0.96939 0.96330 0.96189 0.96981 0.99552 0.98287 0.98411 1.00000 0.99033 
0.94811 0.95098 0.95260 0.95383 0.95492 0.95744 0.95845 0.95996 0.96090 0.96263 

0.98575 0.99757 0.99318 0.99403 0.99992 0.99970 0.99728 0.98902 0.99993 0.99867 
0.97760 0.96779 0.99984 0.98817 1.00000 1.00000 0.99061 1.00000 0.99845 0.98119 
0.96367 0.96483 0.96597 0.96697 0.96756 0.96860 0.96936 0.9701.6 0.97090 0.97168 

1.00000 1.00000 1.00000 0.99988 0.99354 0.99577 0.98666 1.00000 0.98555 0.98362 
0,99798 1.00000 0.97651 0.97482 0.98362 0.99784 0.99092 1.00000 0.99991 1.00000 
0.97234 0.97290 0.97394 0.97470 0.97586 0.97656 0.97769 0.97879 0.97934 0.98018 

0.98510 0.98675 1.00000 0.99066 0.98897 0.98943 0.99821 0.99519 1.00000 0.99835 
0.99938 0.99489 0.98236 0.99417 0.99601 1.00000 0.98697 1.00000 0.98666 0.99484 
0.98068 0.98163 0.98235 0.98333 0.98400 0.98450 0.98521 0.98584 0.98631 0.98752 

1.00000 0.99918 0.98975 0.99740 0.99070 0.99999 1.00000 0.99935 0.99262 0.99574 
0.98872 0.99703 1.00000 0.99294 1.00000 1.00000 0.99950 1.00000 1.00000 0.99968 
0.98851 0.98903 0.98972 0.99036 0.99070 0.99099 0.99152 0.99206 0.99252 0.99282 

0.99337 0.99999 0.99427 0.99997 1.00000 1.00000 0.99856 1.00000 1.00000 0.99829 
0.99978 0.99348 1.00000 1.00000 0.99750 0.99500 1.00000 1.00000 0.99632 0.99940 
0.99314 0.99347 0.99395 0.99414 0.99449 0.99500 0.99560 0.99606 0.99632 0.99669 

0.99993 1.00000 0.99843 0.99864 0.99814 1.00000 0.99869 1.00000 0.99897 0.99926 
1.00000 0.99878 0.99944 0.99932 1.00000 0.99867 1.00000 0.99989 1.00000 1.00000 
0.99705 0.99747 0.99777 0.99796 0.99814 0.99842 0.99869 0.99884 0.99897 0.99926 

0.99964 0.99979 1.00000 0.99990 0.99993 0.99998 1 . U 0 0 0 0 1.00000 1.00000 1.00000 
1.00000 1.00000 0.99975 1.00000 1.00000 1.00000 1 . 0 0 0 0 0 1.00000 1.00000 1.00000 
0.99945 0.99964 0.99974 0.99987 0.99993 0.99996 1 . 0 0 0 0 0 1.00000 1.00000 1.00000 
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PROGRAM 13.1A BINOMIAL TRINORMAL SIMULATION 

TABLE TWO 	RANKED OVERALL RELIABILITY 

VARIANCE = 0.00190 	AVERAGE = 0.96081 	EQUIVALENT BINOMIAL VARIANCE = 0.00379 	EFFICIENCY = 0.50278 

FIRST LINE - R(ISP)R(FN)R(RM) 	SECOND LINE 	R(FU) 	THIRD LINE - R(ISP)R(FN)R(RM)R(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 U.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 0.95895 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 U.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 1.00000 1.00000 1.00000 1,00000 1.00000 
0.96753 0.96861 0.96945 0.97025 0.97112 0.9/191 0.91261 0.97328 0.97429 0.97530 

0.97629 0.97680 0.97851 0.97904 0.98011 0.98U60 0.98163 0.98271 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 0.98602 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 0.99421 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 0.99891 
1.00000 1.00000 1.00000 1.00000 1.00000 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 U.99999 1.00000 1.00000 1.00000 



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 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. 
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PROGRAM 13.1A BINOMIAL TRINORMAL SIMULATION 

FIRST 	LINE 

TABLE 

- 	R(FN) 

ONE 	- 

SECOND 

RANKED 

LINE 	- 

PERFORMANCE 

R(RM) 

RELIABILIFIES 

THIRD 	LINE 	- 	R(IsP)R(FN)R(RM) 

0.98826 0.94456 1.00000 0.97877 0.91109 0.99997 0.94868 1.00000 0.99808 0.97300 
0.88668 0.94615 0.90102 0.92610 0.99832 0.91641 1.00000 0.94646 0.93268 0.95865 
0.87627 0.89123 0.90042 0.90644 0.90951 0.91638 0.92175 0.92462 0.92907 0.93277 

1.00000 0.99611 1.00000 0.94241 0.94698 0.98941 0.98252 1.00000 0.99854 0.98851 
0.99949 0.96991 0.94038 1.00000 0.99779 0.95667 0.97915 U.98281 0.97411 1.00000 
0.93531 0.93773 0.94037 0.94241 0.94489 0.94654 0.94838 0.94967 0.95198 0.95361 

0.99984 0.98781 0.99994 0.99984 0.99806 0.99941 1.00000 1.00000 1.00000 1.00000 
0.99326 1.00000 0.99690 0.99285 0.99152 0.98224 0.96572 0.96491 0.96459 0.96500 
0.95623 0.95747 0.95875 0.96042 0.96141 0.96252 0.96368 0.96419 0.96459 0.96500 

0.99851 1.00000 1.00000 0.97031 0.97525 0.99542 1.00000 1.00000 0.99998 0.99329 
0.96703 0.96672 0.96757 0.99982 0.99928 1.00000 0.97641 0.97285 0.99744 1.00000 
0.96558 0.96672 0.96757 0.96879 0.96939 0.97116 0.97192 0.97285 0.97359 0.97457 

0.99363 0.97638 0.97746 1.00000 1.00000 1.00000 0.99993 0.99613 0.98276 0.99075 
0.98987 1.00000 1.00000 0.98243 0.99909 0.98026 0.99575 1.00000 1.00000 0.99211 
0.97588 0.97638 0.97746 0.97825 0.97916 0.97989 0.98075 0.98137 0.98197 0.98271 

0.99959 0.98774 0.99790 0.98702 0.98575 1.00000 0.98946 1.00000 1.00000 0.99901 
1.00000 0.99701 1.00000 0.99962 1.00000 0.99234 0.99910 0.98742 0.99811 0.98943 
0.98353 0.98402 0.98456 0.98518 0.98575 0.98629 0.98675 0.98723 0.98793 0.98845 

0.99267 1.00000 0.99093 1.00000 0.99389 0.99883 0.99399 0.99227 0.99279 0.99305 
0.99934 0.99666 0.99940 0.99809 0.99700 0.99385 0.99801 1.00000 1.00000 1.00000 
0.98919 0.98957 0.99000 0.99050 0.99091 0.99165 0.99201 0.99227 0.99276 0.99304 

0.99853 1.00000 0.99948 0.99557 0.99618 0.99541 0.99951 1.00000 1.00000 1.00000 
1.00000 0.99386 0.99476 0.99913 0.99899 1.00000 0.99952 0.99645 1.00000 1.00000 
0.99346 0.99386 0.99424 0.99470 0.99517 0.99541 0.99588 0.99639 0.99667 0.99686 

0.99949 0.99987 1.00000 1.00000 0.99816 1.00000 1.00000 1.00000 1.00000 1.00000 
0.99763 0.99808 0.99955 1.00000 1.00000 0.99837 1.00000 0.99912 0.99993 1.00000 
0.99712 0.99742 0.99761 0.99782 0.99816 0.99837 0.99873 0.99912 0.99933 0.99943 

1.00000 1.00000 0.99983 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 
0.99968 0.99992 1.00000 0.99990 1.00000 0.99999 1.00000 1.00000 1.00000 1.00000 
0.99966 0.99975 0.99983 0.99990 0.99998 0.99999 1.00000 1.00000 1.00000 1.00000 
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PROGRAM 13.1A BINOMIAL TRINORMAL SIMULATION 

TABLE TWO 	RANKED OVERALL RELIABILITY 

VARIANCE = 0.00176 	AVERAGE = 0.96262 	EQUIVALENT BINOMIAL VARIANCE = 0.00379 	EFFICIENCY = 0.46513 

FIRST LINE - R(ISP)R(FN)R(RM) 	SECOND LINE - H(FO) 	THIRD LINE - R(ISP)R(FN)R(RM)R(FU) 

0.92192 0.94218 0.94838 0.96459 0.87446 0.88271 0.88794 0.99006 0.89301 0.99466 
0.90000 0.90000 0.90000 0.90000 1.00000 1.00000 1.00000 0.90000 1.00000 0.90000 
0.82973 0.84796 0.85354 0.86813 0.87446 0.88271 0.88794 0.89105 0.89301 0.89520 

0.99746 0.99990 0.90042 0.90644 0.90957 0.91650 0.92182 0.92592 0.93003 0.93449 
0.90000 0.90000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 
0.89771 0.89991 0.90042 0.90644 0.90957 0.91650 0.92182 0.92592 0.93003 0.93449 

0.93665 0.94026 0.94241 0.94515 0.94732 0.94945 0.951.56 0.95360 0.95636 0.95781 
1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 
0.93665 0.94026 0.94241 0.94515 0.94732 0.94945 0.95136 0.95360.  0.95636 0.95781 

0.95894 0.96082 0.96179 0.96298 0.96392 0.96445 0.96492 0.96555 0.96673 0.96820 
1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 
0.95894 0.96082 0.96179 0.96298 0.96392 0.96445 0.96492 0.96555 0.96673 0.96820 

0.96890 0.96988 0.97154 0.97243 0.97334 0.97442 0.97611 0.97644 0.97755 0.97834 
1.00000 1.00000 1.00000 1.00000 1.00000 1.0.0000 1.00000 1.00000 1.00000 1.00000 
0.96890 0.96988 0.97154 0.97243 0.97334 0.97442 0.97611 0.97644 0.97755 0.97834 

0.97939 0.97999 0.98087 0.98157 0.98230 0.98298 0.98387 0.98437 0.98499 0.98562 
1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 
0.97939 0.97999 0.98087 0.98157 0.98230 0.98298 0.98387 0.98437 0.98499 0.98562 

0.98618 0.98669 0.98723 0.98/96 0.98873 0.98927 0.98988 0.99050 0.99106 0.99167 
1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 
0.98618 0.98669 0.98723 0.98796 0.98873 0.98927 0.98988 0.99050 0.99106 0.99167 

0.99211 0.99254 0.99302 0.99339 0.99372 0.99424 0.99486 0.99522 0.99563 0.99624 
1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 
0.99211 0.99254 0.99302 0.99339 0.99372 0.99424 0.99486 0.99522 0.99563 0.99624 

0.99660 0.99682 0.99712 0.99742 0.99765 0.99787 0.99826 0.99866 0.99886• 0.99926 
1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 
0.99660 0.99682 0.99712 0.99/42 0.99765 0.99787 0.99826 0.99866 0.99886 0.99926 

0.99942 0.99964 0.99974 0.99982 0.99991 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 
0.99942 0.99964 0.99974 0.99982 0.99991 0.99999 1.00000 1.00000 1.00000 1.00000 



PROGRAM 13.1A RINOMIAL 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 10 

MIXTURE 	RATIO 	(RM) 0.990000 -2.575800 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. 
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PROGRAM 13.1A BINOMIAL TRINORMAL SIMULATION 

FIRST 	LINE 

TABLE 

- 	R(FN) 

ONE 

SECOND 

RANKED 

LINE 	-* 

PERFORMANCE 

R(RM) 

RELIABILITIES 

THIRD 	LINE 	- 	R(ISP)R(FN)A(RM) 

0.95400 1.00000 0.98372 0.96331 1.00000 0.92838 1.00000 0.99135 1.00000 1.00000 
1.00000 1.00000 0.91395 0.99745 0.97829 0.99339 0.99368 1.00000 0.93832 0.94323 
0.86438 0.89084 0.89907 0.90900 0.91429 0.92141 0.92402 0.92842 0.92996 0.93274 

0.93900 0.98177 0.98827 0.99850 0.99973 0.97592 0.99826 0.99921 0.99267 0.98112 
0.99500 0.99006 0.97827 1.00000 0.96112 0.99982 0.94787 0.99739 0.98812 0.97078 
0.93431 0.93690 0.93987 0.94157 0.94351 0.94442 0.94571 0.94843 0.95036 0.95245 

0.98943 0.99010 0.99999 0.98594, 0.96838 0.96105 0.96319 0.97142 0.99616 0.99996 
0.98059 0.99933 0.96268 0.97207 0.99280 1.00000 1.00000 0.99910 1.00000 0.96523 
0.95452 0.95605 0.95737 0.95840 0.95987 0.96105 0.96216 0.96290 0.96388 0.96520 

U.99992 0.97489 0.99670 0.98605 0.97018 0.97085 0.99139 0.97934 0.99893 1.00000 
1.00000 0.99243 0.99043 0.99913 1.00000 1.00000 0.98009 0.99260 0.99043 0.99564 
0.96621 0.96751 0.96850 0.96911 0.96996 0.97085 0.97156 0.97209 0.97318 u.97427 

0.99187 1.00000 0.98331 1.00000 1.00000 0.99848 0.99965 1.00000 0.98200 0.99827 
0.99995 0.99974 0.99944 0.99226 1.00000 0.99954 1.00000 0.98017 1.00000 0.99717 
0.97527 0.97577 0.97705 0.97771 0.97854 0.97898 0.97951 0.98004 0.98076 0.98133 

1.00000 1.00000 0.99951 0.99984 0.98546 1.00000 1.00000 1.00000 0.99655 0.98855 
0.99339 0.98263 0.99660 1.00000 0.99955 0.98569 0.98706 0.98948 0.99090 1.00000 
0.98207 0.98263 0.98321 0.98404 0.98502 0.98569 0.98614 0.98688 0.98749 0.98809 

0.98846 0.99067 0.99219 0.99127 0.99184 0.99078 0.999b9 1.00000 0.99197 0.99673 
1.00000 1.00000 0.99973 0.99840 1.00000 1.00000 1.00000 1.00000 1.00000 0.99589 
0.98846 0.98883 0.98924 0.98966 0.99004 0.99078 0.99106 0.99155 0.99197 0.99255 

0.99297 1.00000 1.00000 0.99824 1.00000 0.99948 1.00000 0.99634 0.99903 1.00000 
1.00000 0.99953 0.99996 0.99856 0.99968 0.99734 0.99770 1.00000 1.00000 1.00000 
0.99297 0.99360 0.99402 0.99464 0.99489 0.99538 0.99584 0.99634 0.99679 0.99713 

1.00000 0.99782 0.99834 1.00000 1.00000 0.99988 0.99891 0.99913 1.00000 1.00000 
0.99981 0.99996 1.00000 0.99831 0.99958 1.00000 1.00000 1.00000 1.00000 0.99938 
0.99741 0.99777 0.99808 0.99827 0.99852 0.99870 0.99891 0.99910 0.99923 0.99938 

1.00000 1.00000 0.99995 1.00000 0.99996 1.00000 1.00000 1.00000 1.00000 1.00000 
1.00000 1.00000 1.00000 0.99984 0.99997 0.99998 1.00000 1.00000 1.00000 1.00000 
0.99957 0.99967 0.99973 0.99984 0.99992 0.99998 1.00000 1.00000 1.00000 1.00000 
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PROGRAM 16.1A BINOMIAL TRINORMAL SIMULATION 

TABLE TWO 	RANKED OVERALL RELIABILITY 

VARIANCE 	= 	0.00096 	AVERAGE 	= 	0.97126 	EQUIVALENT 

FIRST 	LINE 	- 	R(ISP)R(FN)R(RM) 	SECOND 	LINE 

BINOMIAL 	VARIANCE 	= 

R(FU) 	THIRD 

0.00297 

LINE 	.• 

EFFICIENCY 	= 	0.32129 

R(ISP)R(FN)R(RM)R(FU) 

0.95942 0.98281 0.89228 0.89791 0.90787 0.91246 0.91818 0.92269 0.92662 0.92961 
0.90000 0.90000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 
0.86348• 0.88453 0.89228 0.89791 0.90787 0.91246 0.91818 0.92269 0.92662 0.92961 

0.93152 0.93393 0.93646 0.93936 0.94142 0.94283 0.94417 0.94547 0.94824 0.95028 
1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 
0.93152 0.93393 0.93646 0.93936 0.94142 0.94283 0.94417 0.94547 0.94824 0.95028 

0.95209 0.95441 0.95595 0.95725 0.95826 0.95938 0.96097 0.96203 0.96279 0.96364 
1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 
0.95209 0.95441 0.95595 0.95725 0.95826 0.95938 0.96097 0.96203 0.96279 0.96364 

0.96513 0.96613 0.96751 0.96850 0.96911 0.96996 0.97085 0.97153 0.97209 0.97318 
1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 
0.96513 0.96613 0.96751 0.96850 0.96911 0.96996 0.97085 0.97153 0.97209 0.97318 

0.97427 0.97527 0.97588 0.97706 0.97776 0.97858 0.97909 0.97970 0.98007 0.98086 
1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 
0.97427 0.97527 0.97588 0.97706 0.97776 0.97858 0.97909 0.97970 0.98007 0.98086 

0.98136 0.98207 0.98267 0.98360 0.98463 0.98509 0.98590 0.98660 0.98725 0.98778 
1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 
0.98136 0.98207 0.98267 0.98360 0.98463 0.98509 0.98590 0.98660 0.98725 0.98778 

0.98827 0.98856 0.98908 0.98930 0.98990 0.99024 0.99086 0.99136 0.99172 0.99223 
1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 
0.98827 0.98856 0.98908 0.98930 0.98990 0.99024 0.99086 0.99136 0.99172 0.99223 

0.99271 0.99330 0.99383 0.99442 0.99477 0.99527 0.99577 0.99617 0.99672 0.99701 
1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 
0.99271 0.99330 0.99383 0.99442 0.99477 0.99527 0.99577 0.99617 0.99672 0.99701 

0.99731 0.99774 0.99803 0.99825 0.99845 0.99867 0.99890 0.99907 0.99919 0.99936 
1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 
0.99731 0.99774 0.99803 0.99825 0.99845 0.99867 0.99890 0.99907 0.99919 0.99936 

0.99955 0.99967 0.99973 0.99980 0.99992 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 
0.99955 0.99967 0.99973 0.99980 0.99992 0.99998 1.00000 1.00000 1.00000 1.00000 
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PROGRAM 1.5.1A 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 10 

MIXTURE 	RATIO 	(RM) 0.990000 -2.575800 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. 



PROGRAM 13.1A BINOMIAL TRINORMAL SIMULATION 

FIRST 	LINE 

TABLE 

- 	R(FN) 

ONE 	- 

SECOND 

RANKED 

LINE 	- 

PERFORMANCE 

k(RM) 

RELIABILIIIES 

THIRD 	LINE 	- 	R(ISP)R(FN)R(RM) 

0.99999 0.88092 0.96914 1.00000 1.00000 0.99835 0.95536 0.97496 0.96777 1.00000 
0.86974 1.00000 0.96125 0.99811 0.99999 1.00000 0.99278 0.99924 0.95840 1.00000 
0.86758 0.88092 0.89518 0.90606 0.91042 0.91587 0.92226 n.92552 0.92730 0.93040 

1.00000 1.00000 0.94601 1.00000 0.99931 0.99602 0.96210 0.99833 0.99600 1.00000 
0.93493 1.00000 0.99590 0.96380 0.98801 0.96679 0.98399 0.99053 0.99796 0.96674 
0.93371 0.9.5634 0.93888 0.93987 0.94186 0.94427 0.94669 0.94831 0.95045 0.95250 

1,00000 0.99956 0.99795 0.99999 1.00000 0.98785 0.96159 0.98622 0.99974 0.97170 
0.95388 0.97756 0.95793 0.99365 0.97779 1.00000 0.99954 0.98152 0.99294 1.00000 
0.95386 0.95546 0.95597 0.95734 0.95887 0.96012 0.96115 0.96273 0.96355 0.96443 

1,00000 0.97380 1.00000 1.00000 0.96969 1.00000 0.99999 1.00000 1.00000 0.99703 
0.97389 0.99413 0.99899 0.97342 0.99992 0.97466 1.00000 1.00000 0.98798 0.97737 
0.96568 0.96654 0.96716 0.96843 0.96960 0.97084 0.97188 0.97298 0.97373 0.97446 

1.00000 0.99962 0.99530 0.99552 0.99314 0.99784 0.99911 0.98371 0.98018 0.98610 
0.99920 1.00000 0.99850 0.99552 0.99995 0.97996 1.00000 0.99671 1.00000 0.99648 
0.97505 0.97552 0.97618 0.97655 0.97695 0.97785 0.97853 0.97945 0.98018 0.98099 

0.98205 0.98308 0.99896 0.99494 1.00000 0.99998 0.98584 1.00000 1.00000 0.98851 
0.99989 1.00000 1.00000 0.99071 0.98485 0.98630 1.00000 0.98832 1.00000 0.99979 
0.98179 0.98308 0.98365 0.98453 0.98485 0.98538 0.98584 0.98672 0.98723 0.98798 

0.99579 0.99655 0.99612 0.99752 0.99382 0.99941 0.99693 1.00000 1.00000 0.99449 
1,00000 1.00000 0.99883 0.99514 0.99999 0.99189 0.99517 1.00000 1.00000 1.00000 
0.98832 0.98882 0.98931 0.99004 0.99065 0.99131 0.99176 0.99216 0.99259 0.99298 

0.99681 1.00000 0.99438 0.99463 0.99998 0.99994 1.00000 0.99610 0.99999 0.99704 
1.00000 0.99377 0.99974 1.00000 0.99501 0.99552 1.00000 1.00000 0.99693 0.99973 
0.99344 0.99377 0.99413 0.99463 0.99499 0.99546 0.99576 0.99610 0.99639 0.99677 

0.99699 1.00000 0.99824 0.99828 1.00000 0.99977 0.99990 0.99995 0.99999 1.00000 
1.00000 0.99754 1.00000 0.99996 0.99847 0.99939 0.99950 0.99910 0.99924 0.99931 
0.99699 0.99754 0.99792 0.99818 0.99841 0.99865 0.99876 0.99904 0.99923 0.99931 

0.99988 0.99967 1.00000 1.00000 0.99999 1.00000 1.00000 1.00000 1.00000 1.00000 
1.00000 1.00000 0.99977 0.99989 0.99995 1.00000 1.00000 1.00000 1.00000 1.00000 
0.99949 0.99966 0.99977 0.99989 0.99995 1.00000 1.00000 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 	EOUIVALEN7 

FIRST 	LINE 	- 	R(ISP)R(FN)R(RM) 	SECOND 	LINE 	- 

BINOMIAL VARIANCE 

R(FU) 	THIRD 

= 	0.00297 

LINE 	- 

EFFICIENCY 	= 	0.35669 

R(ISP)R(FN)R(RM)R(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 1.00000 1.00000 1.00000 1.00000 1.00000 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 0.95907 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 0.97402 
1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 
0.96489 0.96584 0.96691 0.96753 0.96868 0.97019 0.97122 0.97225 0.97324 0.97402 

0.97454 0.97526 0.97577 0.97638 0.97663 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 0.96236 0.98326 0.98393 0.98470 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 

0.98821 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 1.00000 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 1.00000 1.00000 1.00000 1.00000 



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) 0.999000 -3.090200 100.000000 10 

THRUST 	(FN) 0.999000 -3.290500 3.290500 10 

MIXTURE 	RATIO 	(RM) 0.999000 -3.290500 3.290500 1f) 

FUNCTIONAL 	RELIABILITY R(FU) 0.900000 (BINOMIAL) 10 

PRODUCT OF PERFORMANCE RELIABILITIES 0.997003 	OVERALL RELIABILITY 0.897303 

NUMBER OF SIMULATION TRIALS 1000 

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

PROGRAM 13.1A 

TABLE 	ONE 	- 

- 	R(FN) 	SECOND 

BINOMIAL 	TRINORMAL 	SIMULATION 

RANKED 	PERFORMANCE 	RELIABILITIES 

LINE 	- 	R(RM) 	THIRD 	LINE 	R(ISP)R(FN)R(RM) 

1.00000 0.99999 0.98071 1.00000 0.99836 1.00000 0.98603 0.98759 0.98947 0.99774 

0.96918 0.99792 0.99781 0.98069 0.98440 1.00000 0.99998 1.00000 0,99926 1.00000 
0.96268 0.97316 0.97856 0.98069 0.98279 0.98476 0.98601 0.98759 0.98874 0.98963 

0.99084 0.99295 1.00000 1.00000 1.00000 1.00000 0.99396 0.99476 0.99502 0.99531 

1.00000 1.00000 1.00000 1.00000 0.99286 0.99338 1.00000 0.99980 0.99992 1.00000 
0.99068 0.99147 0.99201 0.99227 0.99286 0.99338 0.99396 0.99456 0.99495 0.99531 

1.00000 0.99615 0.99665 1.00000 1.00000 1.00000 0.99999 0.99794 0.99803 1.00000 

0.99573 1.00000 1.00000 0.99699 1.00000 0.99830 1.00000 0.99988 1.00000 0.99814 
0.99573 0.99615 0.99661 0.99699 0.99721 0.99734 0.99763 0.99782 0.99803 0.99814 

1.00000 1.00000 1.00000 1.00000 1,00000 0.99904 1.00000 0.99922 1,00000 0.99940 

1.00000 0.99855 1.00000 0.99886 0.99984 1.00000 0.99911 1.00000 0.99932 1.00000 

0.99837 0.99855 0.99870 0.99886 0.99897 0.99904 0.99911 0.99922 0,99932 0.99940 

0.99951 0.99959 1.00000 1.00000 1,00000 0.99998 1.00000 0.99980 0.99995 0.99987 

1.00000 1.00000 1.00000 1.00000 0,99971 0.99977 0.99978 1.00000 0,99989 1.00000 
0.99951 0.99959 0.99964 0.99969 0.9.9971 0.99975 0,99978 0.99980 0,99984 0.99987 

1.00000 0.99992 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 

1.00000 1.00000 0.99992 1.00000 0.99995 0.99996 1.00000 0.99998 1,00000 0.99999 
0.99990 0.99991 0.99992 0.99994 0.99995 0.99996 0.99997 0.99998 0.99998 0.99999 

1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 

0.99999 1.00000 1.00000 1.00000 1.00000 1.00000 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 

1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 
1.00000 1.00000 1.00000 1.00000 1,00000 1.00000 1.00000 1.00000 1.00000 1.00000 

1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1,00000 1.00000 

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

1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 

1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1 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 
	 342 

TABLE TWO 	RANKED OVERALL RELIABILITY 

VARIANCE 2  0.00906 	AVERAGE = 0.89742 	EQUIVALENT BINOMIAL VARIANCE = 

FIRST 	LINE 	R(ISP)R(FN)R(RM) 	SECOND 	LINE 	R(FU) 	THIRD 

0.00922 

LINE 	- 

EFFICIENCY 	= 	0.98301 

R(ISP)R(FN)R(RM)R(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 0,99997 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 0.80000 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 0.90000 0.90000 0.90000 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 0.90000 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 1.00000 1.00000 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 0.90000 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 0.99935 0.99964 
1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 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 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 
0.99975 0.99981 0.99989 0.99993 0.99996 0.99998 1.00000 1.00000 1.00000 1.00000 

1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 

1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 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 

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) 0.900000 (BINOMIAL) 10 

PRODUCT OF PERFORMANCE RELIABILITIES 0.997003 	OVERALL RELIABILITY 0.897303 

NUMBER OF SIMULATION TRIALS 1000 

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



FIRST 	LINE 

PROGRAM 13.1A 

TABLE 	ONE 

R(FN) 	SECOND 

BINOMIAL 	TRINORMAL 	SIMULATION 

RANKED 	PERFORMANCE 	RELIABILITIES 

LINE 	- 	R(RM) 	THIRD 	LINE 	R(ISP)R(FN)R(RM) 

0.96636 0.97721 0.98496 1.00000 1.00000 1.00000 0.99990 1.00000 1.00000 0.99172 

1.00000 0.99820 0.99477 0.99997 1.00000 1.00000 0.99885 1.00000 1.00000 1.00000 

0.96636 0.97443 0.97981 0.98339 0.98488 0.98637 0.98821 0.99003 0.99082 0.99172 

1.00000 0.99435 0.99355 0.99646 1.00000 0.99953 1.00000 1-.00000 1.00000 0.99976 

0.99807 0.99937 1.00000 1.00000 1.00000 1.00000 0.99531 1.00000 0.99636 1.00000 

0.99231 0.99275 0.99355 0.99413 0.99448 0.99493 0.99531 0.99578 0,99633 0.99684 

0.99919 1.00000 0.99752 1.00000 1.00000 1:00000 0.99838 1.00000 1.00000 0.99871 

0.99791 0.99727 1.00000 0.99767 0,99780 0.99819 1.00000 0.99845 0.99860 1.00000 

0.99710 0.99727 0.99752 0.99767 0.99780 0.99819 0.99838 0.99844 0.99860 0.99871 

1.00000 0.99936 1.00000 0.99909 1.00000 1.00000 0.99951 1.00000 0.99948 0.99954 

0.99881 1.00000 1.00000 1.00000 1.00000 0.99924 0.19983 0.99941 1.00000 1.00000 

0.99881 0.99890 0.99902 0.99909 0.99916 0.99924 0.99933 0.99941 0.99948 0.99954 

0.99961 0.99968 0.99968 0.99971 0.99978 1.00000 0.99982 1.00000 0,99988 1.00000 

1.00000 0.99995 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 

0.99961 0.99963 0.99968 0.99971 0.99978 0.99980 0.99982 0.99985 0.99988 0.99990 

0.99992 1.00000 1.00000 1.00000 0.99996 1.00000 1.00000 1.00000 1.00000 1.00000 

1.00000 0.99993 0.99994 0.99995 1.00000 1.00000 0.99998 1.00000 0,99999 0.99999 

0.99992 0.99993 0.99994 0.99995 0.99996 0.99997 0.99998 0.99998 0.99999 0.99999 

1.00000 1.00.000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 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 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 

1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 

1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 

1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 

1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1,00000 1.00000 

1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 

1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 

1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1,00000 1.00000 

1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 

1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 
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TABLE TWO 	RANKED OVERALL RELIABILITY 

VARIANCE = 0.00846 	AVERAGE = 0.90130 	EQUIVALENT BINOMIAL 

FIRST 	LINE 	R(ISP)R(FN)R(RM) 	SECOND 	LINE 	R(FU) 

VARIANCE = 

THIRD 

0.00922 

LINE 	- 

EFFICIENCY = 	0.91784 

R(TSP)R(FN)R(RM)R(FU) 

0.99995 0.99491 0.99929 0.99996 1.00000 1.00000 0.97868 0.99260 0.99609 0.99741 
0.60000 0.70000 0.70000 0.70000 0.70000 0.70000 0.80000 0.80000 0.80000 0.80000 
0.59997 0.69644 0.69950 0.69997 0.70000 0.70000 0.78295 0.79408 0.79688 0.79793 

0.99868 0.99940 0.99961 0.99986 0.99996 0.99999 1.00000 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 
0.79895 0.79952 0.79969 0.79989 0.79997 0.79999 0.80000 0.80000 0.80000 0.80000 

1.00000 1.00000 1.00000 0.97565 0.98373 0.98648 0.99082 0.99223 0.99319 0.99420 
0.80000 0.80000 0.80000 0.90000 0.90000 0.90000 0.90000 0.90000 0.90000 0.90000 
0.80000 0.80000 0.80000 0.87809 0.88536 0.88783 0.89174 0.89301 0.89387 0.89478 

0.99531 0.99658 0.99740 0.99781 0.99841 0.99871 0.99888 0.99909 0 1 99926 0.99951 
0.90000 0.90000 0.90000 0.90000 0.90000 0.90000 0.90000 0.90000 0.90000 0.90000 
0.89578 0.89692 0.89766 0.89803 0.89857 0.89884 0.89899 0.89918 0.89933 0.89956 

0.99969 0.99979 0.99984 0.99990 0.99993 0.99995 0.99998 0.99999 1.00000 1.00000 
0.90000 0.90000 0,90000 0.90000 0.90000 0.90000 0.90000 0.90000 0.90000 0.90000 
0.89972 0.89981 0.89986 0.89991 0.89994 0.89996 0.89999 0.89999 0.90000 0.90000 

1.00000 1.00000 1.00000 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 0.90000 0.90000 0.90000 0.90000 0,90000 0.90000 

1.00000 1.00000 1.00000 1.00000 0.94363 0.97451 0.98509 0.98888 0,99201 0.99355 
0.90000 0.90000 0.90000 0.90000 1.00000 1.00000 1.00000 1.00000 1 1 00000 1.00000 
0.90000 0.90000 0.90000 0.90000 0.94363 0.97451 0.98509 0.98888 0.99201 0.99355 

0.99526 0.99689 0.99736 0.99784 0.99855 0.99882 0.99905 0.99927 0.99942 0.99961 
1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 
0.99526 0.99689 0.99736 0.99784 0.99855 0.99882 0.99905 0.99927 0.99942 0.99961 

0.99968 0.99978 0.99989 0.99993 0.99996 0.99997 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 
0.99968 0.99978 0.99989 0.99993 0,99996 0.99997 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 1.0000o 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 
1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 
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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) 0.990000 (BINOMIAL) 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 

PROGRAM 13.1A 

TABLE 	ONE 

- 	R(FN) 	SECOND 

BINOMIAL 	TRINORMAL 	SIMULATION 

RANKED 	PERFORMANCE 	RELIABILITIES 

LINE 	R(RM) 	THIRD 	LINE 	R(ISP)R(FN)R(RM) - 

1,00000 0.97838 1.00000 1.00000 0.99857 1400000 1.00000 0.99234 1.00000 1.00000 

1.00000 1.00000 1.00000 0.98317 1.00000 0.99991 0.98778 0.99661 1.00000 1.00000 

0.97025 0.97838 0.98090 0.98317 0.98534 0.98677 0.98778 0.98898 0.99027 0.99078 

1.00000 1.00000 1.00000 0.99987 1.00000 1.00000 0.99633 1.00000 1,00000 0.99797 

1.00000 0.99237 1.00000 0.99797 1.00000 0.99807 0.99886 0.99945 0,99601 0.99934 

0.99186 0.99237 0.99287 0.99371 0.99430 0499471 0.99520 0.99558 0,99601 0.99620 

0.99659 0.99687 0.99699 1.00000 1,00000 0.99783 0.99793 0.99978 0.99827 0.99848 

0.99992 1.00000 1.00000 0.99732 0.99760 1.00000 1.00000 0.99828 1,00000 1.00000 

0.99651 0.99687 0.99699 0.99732 0.99760 0.99783 0.99793 0.99806 0,99826 0.99845 

0.99859 0.99871 1.00000 1.00000 1.00000 0.99914 0.99923 1.00000 0.99940 0.99967 

1.00000 1.00000 1.00000 0.99895 1.00000 1.00000 1.00000 1.00000 1.00000 0.99997 

0.99859 0.99871 0.99887 0.99895 0.99906 0.99914 0.99923 0.99932. 0.99940 0.99946 

1.00000 0.99974 1.00000 0.99980 0.99967 1.00000 1.00000 0.99978 1.00000 0.99985 

0.99949 0.99980 0.99963 1.00000 1.00000 0.99998 1.00000 1.00000 0.99980 1.00000 

0.99949 0.99954 0.99960 0.99964 0.99967 p.99973 0.99976 0.99978 0,99980 0.99985 

0.99987 0.99990 0.99991 1.00000 1.00000 1.00000 0.99997 0.99998 0.99999 1.00000 

1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 0.99999 

0.99987 0.99990 0.99991 0.99993 0.99994 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 

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 

1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 

1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 

1.00000 1.00000 1.00000 1.00000 1,00000 1.00000 1.00000 1.00000 1,00000 1.00000 

1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1s00000 1.00000 
1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 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 TR1NORMAL SIMULATION 

TABLE TWO - RANKED OVERALL RELIABILITY 

7-VARIANCE = 0.00108 	AVERAGE = 0.98733 	EQUIVALENT BINOMIAL 

FIRST 	LINE 	- 	-RCISP)R(FN)R(RM) 	SECOND 	LINE 	- 	RtpU) 

VARIANCE = 

THIRD 

0,00128 

LINE 

EFFICIENCY = 0.84299

RCISP)R(FN)R(RM)R(FU) 

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 
0.89388 0.89794 0.89954 0,89999 0.90000 0.90000 0.90000 0.90000 0.96775 0.88232 

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 

0.97838 0.98111 0.98356 0.98583 0.98753 0.98866 0.99003 0.99078 0,99186 0.99237 

0.99287 0.99383 0.99443 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 1.00000 1.00000 1.00000 1.00000 1.00000 

0.99734 0.99762 0.99787 0.99797 0.99811 0.99827 0.99848 0.99867 0.99883 0.99894 

0.99904 0.99915 0.99924 0.99932 0.99940 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 1.00000 

1.00000 1.00000 1,00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 

1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 

1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 

1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 

1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 

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



349 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) 0.999000 -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 RELIABILITY 0.987033 

NUMBER OF SIMULATION TRIALS 1000 

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



350 

FIRST 	LINE 

PROGRAM 13.1A 

TABLE 	ONE 	- 

- 	R(FN) 	SECOND 

BINOMIAL 	TRINORMAL 	SIMULATION 

RANKED 	PERFORMANCE 	RELIABILITIES 

LINE 	- 	11(RM) 	THIRD 	LINE 	- 	R(ISP)R(FN)R(RM) 

1.00000 0.99931 0.99954 1.00000 1.00000 0.98865 0.99031 1.00000 0.99150 0.99432 
0.99996 0.99882 0.98279 0.98489 0.98702 1.00000 0.99969 1.00000 1.00000 0.99789 

0.97157 0.97768 0.98234 0.98489 0.98702 0.98865 0.99001 0.99074 0.99150 0.99223 

1.00000 1.00000 1.00000 0.99473 0.99523 1.00000 0.99605 0.99996 0.99678 0.99713 

0.99994 1.00000 1.00000 1.00000 1.00000 0.99568 1.00000 0.99951 1.00000 1.00000 

0.99284 0.99368 0.99420 0.99473 0.99523 0.99568 0.99605 0.99652 0.99677 0.99713 

1.00000 1.00000 1.00000 0.99909 1.00000 0.99813 0.99823 1.00000 0,99938 1.00000 

1.00000 0.99769 0.99773 1.00000 0.99801 1.00000 1.00000 1.00000 0.99952 0.99945 

0.99746 0.99766 0.99773 0.99786 0.99801 0.99813 0.99823 0.99841 0.99859 0.99875 

1.00000 0.99902 1.00000 1.00000 1.00000 0.99937 1.00000 1.00000 1.00000 1.00000 

0.99891 1.00000 1.00000 0.99920 1.00000 1.00000 1.00000 1.00000 0.99960 0.99962 
0.99891 0.99902 0.99907 0.99920 0.99931 0.99937 0.99944 0.99950 0.99960 0.99962 

1.00000 0.99987 1.00000 0.99980 1.00000 1.00000 0.99995 1.00000 1,00000 1.00000 

0.99966 0.99985 0.99977 1.00000 1.00000 0.99984 0.99992 1.00000 0.99990 0.99992 

0.99966 0.99973 0.99977 0.99980 0.99982 0.99984 0.99987 0.99988 0.99990 0.99992 

1.00000 0.99994 1.00000 1.00000 1.00000 1.00000 0.99999 1.00000 0.99999 1.00000 

0.99992 1.00000 0.99995 0.99996 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 

0.99992 0.99994 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 1.00000 

1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1,00000 1.00000 

1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 

1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 

1.00000 1.00000 1.00000 1.00000 1,00000 1.00000 1.00000 1.00000 1,00000 1.00000 

1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 

1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 

1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 

1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 

1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 

1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 

1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 
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TABLE TWO - RANKED OVERALL RELIABILITY 

VARIANCE = 0.00103 	AVERAGE = 0.98702 	EQUIVALENT BINOMIAL VARIANCE = 

-- FIRST 	LINE 	R(ISP)R(FN)R(RM) 	SECOND 	LINE 	R(FU) 	THIRD 

0.00128 

LINE 

EFFICIENCY 

R( ISP)R(FN)R(RM)R(FU) 

2 	0.80432- 

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 0.99711 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 0.99890 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 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 

1.00000 1.00000 1.00000 1.00000 1.00000 1 -40000 1.00000 1.00000 1.00000 1.00000 

1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 

1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 
1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 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) 	10 

OVERALL RELIABILITY 0.996006 
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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 
	

P3.290500 
	

3.290500 
	

in 

MIXTURE RATIO (RM) 
	

0.999000 
	

-3.290500 
	

3.290500 
	

10 

FUNCTIONAL RELIABILITY R(FU) 	0.999000 

'PRODUCT OF PERFORMANCE RELIABILITIES 0.997003 

NUMBER OF SIMULATION TRIALS 1000 

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



FIRST 	LINE 

PROGRAM 13.1A 

TABLE 	ONE 	- 

R(FN) 	SECOND 

BINOMIAL 	TRINORMAL 	SIMULATION 

RANKED 	PERFORMANCE 	RELIABILITIES 

LINE 	-R(RM) 	THIRD 	LINE 	R(ISP)R(FN)R(RM) 

0.96727 1.00000 0.98679 1.00000 1.00000 0499822 0.99183 0.99132 1.00000 1.00000 

1..00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1-.00000 1400000 0.99299 

0.96727 0.97654 0.98338 0.98570 0.98715 0:98820 0.98978 0.99126 0.99202-  0.99299 

0.99399 1.00000 0.99499 1.00000 1.00000 1.00000 0.99844 0.99923 0.99708 1.00000 

1.00000 0.99437 1.00000 0.99548 1,00000 1.00000 0.99799 0.99745 1.00000 0.99796 

0.99332 0.99437 0.99409 0.99548 0.99584 0.99614 0.99643 0.99668 0.99690 0.99707 

0.99735 0.99983 1.00000 1.00000 1.00000 0.99859 0.99851 1.00000 1.00000 0.99890 

1.00000 0.99890 0.99775 1.00000 1.00000 0.99981 1.00000 0.99865 1.00000 1.00000 

0.99735 0.99760 0.99775 0.99800 0.99822 0.99840 0.99851 0.99865 0.99874 0.99882 

1.00000 1.00000 1.00000 1.00000 0.99926 0.99967 1.00000 1.00000 0.99992 0.99960 

0.99891 0.99904 0.99910 0.99976 1.00000 0.99996 0.99942 0.99948 0.99965 1.00000 
0.99891 0.99899 0.09910 0.99918 0,99926 0.99936 0.99942 0.99948 0,99957 0.99960 

0.99965 0.99974 1.00000 0.99999 1.00000 0.99980 0.99983 1.00000 1.00000 0.99996 

1.00000 0.99995 0.99974 1.00000 0.99979 1.00000 1.00000 1.00000 1.00000 1.00000 

0.99965 0.99969 0.99974 0.99977 0.99979 0.99980 0.99983 0.99985 0.99987 0.99990 

1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1,00000 1.00000 

0.99991 0.99993 0.99995 0.99996 1.00000 1.00000 0.99998 1.00000 0.99999 1.00000 

0.99991 0.99993 0.99995 0.99996 0.99997 0.99998 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 

1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 

1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 

1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1,00000 1.00000 

1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 

1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1,00000 1.00000 

1.00000 1.00000 1.00000 1.00000 1.00000 1400000 1.00000 1.00000 1.00000 1.00000 

1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 
1.00000 1.00000 1.00000 1.00000 1.00000 1400000 1.00000 1.00000 1.00000 1.00000 

1,00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 

1.00000 1.00000 1.00000 1.00000 1,00000 1.00000 1.00000 1.00000 1.00000 1.00000 
1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 
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TABLE TWO - RANKED OVERALL RELIABILITY 

VARIANCE = 0.00016 	AVERAGE = 0.99632 	EQUIVALENT BINOMIAL VARIANCE 

FIRST 	LINE 	- 	R(ISP)R(FN)R(Rm) 	SECOND 	LINE 	- 	R(FU) 	THIRD 

= 	0.00040 

LINE 	- 

EFFICIENCY = 	0.39938 

R4ISP)R(FN)R(Rm)R(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 1.00000 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 1.00000 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 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 

1.00000 1.00000 1.00000 1.00000 1,00000 1.00000 1.00000 1.00000 1.00000 1.00000 

1.00000 1.00000 1.00000 1.00000 1,00000 1.00000 1.00000 1.00000 1.00000 1.00000 

1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 

1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1,00000 1.00000 

1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 

1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 

1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 

1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 

1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 
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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. 
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FIRST 	LINE 

PROGRAM 13,1A 

TABLE 	ONE 	- 

- 	R(FN) 	SECOND 

BINOMIAL 	TRINORMAL 	SIMULATION 

RANKED 	PERFORMANCE 	RELIABILITIES 

LINE 	- 	R(RM) 	THIRD 	LINE 	- 	R(ISP)R(FN)R(RM) 

0.96765 0.99185 1.00000 0.98346 1.00000 0.98847 1.00000 0.99018 0.99901 1.00000 
1.00000 1.00000 0.97954 1.00000 1.00000 1.00000 0.98937 1.00000 1.00000 1.00000 
0.96765 0.97511 0.97954 0.98346 0.98597 0.98847 0.98937 0.99018 0,99118 0.99242 

1.00000 1.00000 0.99403 0.99858 0.99502 1.00000 1.00000 0.99594 1.00000 1.00000 
1.00000 0.99993 1.00000 0.99577 0.99989 0.99523 0.99689 1.00000 1.00000 1.00000 
0.99304 0.99348 0.99403 0.99436 0.99491 0.99523 0.99554 0.99594 0.99636 0.99664 

1.00000 0.99893 1.00000 1.00000 1,00000 1.00000 1.00000 1.00000 1.00000 0.99875 
0.99699 0.99833 1.00000 0.99764 0.99784 0.99807 0.99825 0.99840 1.00000 1.00000 
0.99699 0.99726 0.99743 0.99764 0.99784 0.99807 0.99825 0.99838 0.99859 0.99874 

0.99990 0.99962 0.99907 1.00000 0.99937 1.00000 0.99935 0.99940 1.00000 1.00000 
0.99899 1.00000 1.00000 1.00000 0,99986 1.00000 1.00000 1.00000 0.99946 1.00000 
0.99889 0.99897 0.99907 0.99914 0.99924 0.99929 0.99935 0.99940 0.99946 0.99951 

0.99969 0.99962 1.00000 0.99971 0,99974 0.99977 1.00000 1.00000 0.99992 1.00000 
1.00000 1.00000 0.99965 1.00000 1,00000 1.00000 0.99979 1.00000 0.99992 0.99991 
0.99958 0.99962 0.99965 0.99971 0,99974 0.99977 0.99979 0.99981 0.99984 0.99987 

1.00000 1.00000 1.00000 1.00000 0.99996 1.00000 0.99998 1.00000 1.00000 1.00000 
1.00000 1.00000 1.00000 1.00000 1.00000 0.99996 1.00000 0.99999 0.99999 1.00000 
0.99990 0.99991 0.99993 0.99994 0.99996 0.99996 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 1.00000 1.00000 
1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 
1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 

1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 
1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1,00000 1.00000 
1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 

1.00000 1.00000 1.00000 1.00000 1,00000 1.00000 1.00000 1.00000 1.00000 1.00000 
1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 
1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 
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TABLE TWO 	RANKED OVERALL RELIABILITY 

VARIANCE = 	0.00018 	AVERAGE = 	0.99602 	EQUIVALENT BINOMIAL 

FIRST 	LINE 	R(ISP)R(FN)R(RM) 	SECOND 	LINE 	- 	R(FU) 

VARIANCE 

THIRD 

= 	0000040 

LINE 

EFFICIENCY = 0.45168 

R(ISP)R(FN)R(RM)R(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 1.00000 1,- 00000 1.00000 1,00000 1.00000 1.00000 1.00000 1.00000 1.00000 

0.09225 0.99301 0.99344 0.99400 0.99436 0.99491 0.99523 .- 0.99555-  009596 0.99638 

0.99670 0.99705 0.99728 0.99749 0099772 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 1.00000 

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 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1000000 1.00000 

0.99954 0.99960 0.99963 0.99968 0.99972 0.99975 0.99978 0.99980 0.99982 0.99.985 

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

1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 
1.00000 1.00000 1.00000 1.00000 1 0 00000 1.00000 1.00000 1.00000 1.00000 1.00000 

1.00000 1.00000 1.00000 1.00000 1,00000 1.00000 1.00000 1.00000 1.00000 1.00000 

1.00000 1.00000 1.00000 1.00000 1.00000 1000000 1.00000 1.00000 1.00000 1.00000 

1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1,00000 1.00000 

1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 

1.00000 1.00000 1.00000 1.00000 1 0 00000 1.00000 1.00000 1.00000 1,00000 1.00000 

1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.000000 1.00000 

1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 



PROGRAM 13.2  

OVERALL RELIABILITY CONFIDENCE BOUND  
(FORTRAN iV) 



C 	OVERALL RELIABILITY CONFIDENCE BOUND 	 RBA00010 
C 	READ INPUT 	 RBA00020 

DIMENSION A(81), 	V(17),IT(11),C(18),D(3,19),FR(4,17), 	RBA00030 
lOBSR(3),OBSK(3),Z(3),CONR(3)tR(1001)/ G(501),H(501),S(1001), 	RBA00040 
2T(1001),PCT(4,17),ZP(3,19),RHO(5,25),CANSWR(8),ERMAX(2), 	RBA00050 
3E(17)1OF(3),SMPSIZ(3), DCPY(3,19),PERCEN(19)0(3181) 	RBA00060 
COMMON XX(5),YY(4),U(9,21),UU(5,21,9),PAST 	 RBA00070 
READ(5,1)U, V 	 RBA00080 

1 FORMAT (6F10.4) 
PAST=4. 
DC 420 .1=1,9 
DC 420 J=1,21 
UU(5/J1I)=U(I,J) 
READ(51422) YY 

422 FCRMAT(4F10.4) 
DO 423 K=1,4 
L=5K 

423 UU(L,J,I)=YY(K) 
420 CONTINUE 

C 	SET INITIAL CONDITIONS 
DO 410 1=1,17 

410 E(I)=1.0-V(I) 
DO 400 N=2,18 

400 PERCEN(N)=1C0.0*V(N-1) 
C(1)=.005 
C(18)=.005 
DO 	3 	1=2,17 

3 	C(I)=V(I)-V(I-1) 
CNST=0.90 
A(1)=0. 
A(2)=.1 
A(3)=.2 

RBA014 
RBA015 
RBA016 
RBA017 

RBA 	018 
RBA 	019 
RB0020 

A(4)=.3 R60021 
DC4 	1=5,81 RBA 022 

4 A(I)=A(I-1)+.05 RBA 023 
401 READ(512)FAILS,TESTS/OBSRIOBSKISMPSIZ 
2 FCRMAT(6F10.4) RBA 008 

IF(FAILS)104,402,402 
402 JCCNF=14 

IF (B(3,1)-0.5) 810,820,810 
810 DO 800 1=1,3 

IF (I-1) 801,801,802 
802 IF (SMPSIZ(I)-SMPSIZ(I-1)) 801,803,801 
803 DO 804 J=1,81 
804 6(11J)=B(1-11J) 
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C 

801 
GC TO 800 
READ(5,1) 	(B(I/J),J=1,81) 
DO 830 J=1,81 

830 B(I 1 J)=0.01*B(I1 J) 
800 CCNTINUE 
820 CONTINUE 

DO 421 	1=1,3 
421 DF(I)=SMPSIZ(I)-1.0 

OBSRF=1.-FAILS/TESTS RBA 	012 
ROVALL=OBSRF*OBSR(1)*OBSR(2)*OBSR(3) RBA5240 
JTESTS=TESTS RBA026 
ITESTS=JTESTS+1 
DC 61 	I=1/ITESTS 
ABC=I-1 

61 H(I)=ABC/TESTS 
DC501=1,1001 RBA030 
ABC=I-1 RBA0031 

50 T(I)=.001*ABC RBA0032 
INEG=0.0 RBA033 
DC 	120 	1=1,3 
CO 	120 J=1119 

120 ZP(I,J)=0.0 
DO 771=1,4 RBA0391 
DC 77J=1,17 R8A0392 
PCT(I,J)=0•0 
RHO(I,J)=0.0 
RHO(I+1,J)=0.0 

77 FR(I,J)=0.0 
DETERMINE RFUNCTIONAL CONFIDENCE BOUND RBA038 

6 JCONF=JCONF-1 RBA039 
CMPLMT=1.-V(JCONF) RBA041 
WRITE(6,500) 

500 FCRMAT(1H1 36X 53HPROGRAM 13.2 OVERALL RELIABILITY CONFIDENCE 
1BOUND///) 
WRITE(69510) 

510 FORMAT(1H0 37X 51H***** PERFORMANCE RELIABILITY DISTRIBUTIONS ** 
1*** ///) 
WRITE(61505) 	CMPLMT 

505 FORMAT(1H0 32X 	 4HA = 50HPROBABILITY 
10F H GREATER THAN OBSERVED GIVEN ETA =IF704///) 
X1=0. 	 RBA042 
X2=0. 	 043 
RFC=OBSRF 	 044 

7 IF(CMPLMT-BINOML(1.1 RFC,TESTS,FAILS))8913,9 	 RBA 
8 X1=RFC 	 047 
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GC TO 10 	 RBA048 
9 X2=RFC 	 R8A049 
10 IF(X1*X2)12,11112 	 RBA050 
11 RFC=RFC-.01 	 520 

GC TO 7 	 RBA530 
12 RFC=.5*(X1+X2) 	 RBA540 

IF(ABS(RFC-X1)-1.E-4)13,13,7 	 550' 
13 CONTINUE 

C 	DETERMINE Z(1),Z(2),Z(3) 	 570 
DC 20 1=1,3 
X1=0. 	 RBA590 
X2=0. 	 RBA600 
ABIT=-1.0 
Z(I)=OBSK(I)+2.0 	 610 

14 IF(VALUEK (DF(I),JCONFtZ(I))-OBSK(I)) 15,16,16 
15 X1=Z(I) 	 640 

GC TO 17 
16 X2=Z(I) 	 660 
17 IF(X1*X2)191 181 19 	 670 
18 Z(I)=Z(I)+ABIT 

IF(Z(I))70,14,14 
70 ABIT=1.0 

Z(1)=0.0 
GO TO 14 

19 Z(I)=.5*(X1+X2) 	 RBA700 
IF(ABS(Z(I)-X1)-1.E-6)20,20,14 	 RBA710 

20 CONTINUE 	 RBA720 
28 DC 601=113 

CCNR(I)=ANCRML (Z(I)) 	 RBA5060 
60 CONTINUE 

WRITE(61515) 	(OBSK(I),OBSR(I),CONR(I),SMPSIZ(1)t 1=1,3 ) 
515 FORMAT(1H08X42HSPECIFIC IMPULSE (ISP) 	OBSERVED K =tF7.4, 4X 

112HOBSERVED R =t F7.4t 4X 9HETA ISP = 	,F9.6,4X 3HN =tF9.3// 
2 9X 11HTHRUST (FN) 19X 12HOBSERVED K = 0F7.4t 4X 12HOBSERVED R =pF7. 
34,4X 9HETA FN = 	,F9.6,4X 3HN =,F9.3// 9X 18HMIXTURE RATI 
40 (RM)12X 12HOBSERVED K =tF7.4t4X 12HOBSERVED R =tF7.414X 
59HETA RM = ,F9.6,4X 3HN =tF9.3///) 

C 	SAMPLING DISTRIBUTION OF KS 	 RBA4010 
D021I=1,3 	 RBA4020 
CC 21J=2t18 	 RBA4030 

21 0(11J)=VALUEK(DF(I)1(J-1),Z(I)) 
DO 161 1=1,3 
DC 161 J=1119 

161 DCPY(ItJ)=D(IpJ) 
DC751=1t3 	 RBA6001 
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D(I1 1)=0.0 	 RBA6002 
75 D(I,19)=1.0 	 RBA6003 

DC 42 1=1,3 	 RBA 
D042J=2,18 	 RBA6020 
ABKS= ABS(D(I IJ)) 	 RBA6030 
IF(ABKS-A(81))36,36,35 	 RBA6040 

35 BB=0. 	 RBA6050 
GC TO 40 	 RBA6060 

36 M=1 	 RBA6070 
37 IF(A(M+1)-ABKS)38,38,805 	 RBA6080 
38 M=M+1 	 RBA6090 

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

IF (B(I,M+1)-B(IpM)) 39,40,39 
39 	BB=B8+(ABKSA(M))*(B(I,M+1)-8(I0))/(A(M+1)-A(M)) 
40 IF(D(I,J))41,42,42 	 RBA6120 
41 BB=1.-BB 	 RBA6130 
42 D(I,J)=1.-BB 	 RBA 6140 

WRITE(6,520) 
520 FORMAT(1H0 36X 16HSPECIFIC IMPULSE 17X 6HTHRUST 19X 13HMIXTURE RAT 

1I0// 15X 10hPERCENTILE 14X 1HK 11X 1HR 15X 1HK 11X 1HR 15X 1HK 11X 
21HR// 19X 	3H0.0 	13X 3(28H-INFINITY 	0.00000 	) /) 
WRITE(6,525) ( PERCEN(M),(DCPY(L,M),D(L,M),L=1,3),M=2,18 ) 

525 FORMAT(17X,F5.1,5X,F16.5,F12.5,F16.5pF12.5,F16.5,F12.5 ) 
WRITE(6,522) 

522 FORMAT(17X 5H1C0.0 	13X 3(28H+INFINITY 	1.00000 	) ) 
C 	BINOMIAL SAMPLING DISTRIBUTION 	 RBA4080 

TOSMAL =1.0 
DO 22J=1,ITESTS 
FS=J-1 
I=ITESTS+1-J 
IF(TOSMAL ) 600,600,601 

601 G(I)=BINOML(0.,RFC,TESTS,FS) 
IF(G(I)-1.E-9) 602,602,22 

602 TOSMAL =-1.0 
600 G(I)=0.0 
22 CONTINUE 

ROVCDN=RFC*CONR(1)*CONR(2)*CONR(3) 	 RBA5250 
RHC(4,JCONF)=RFC 	 RBA5261 
RHC(5,JCONF)=ROVCON 	 RBA5262 

C 	INTEGRATE 	 RBA6160 
DO 78 MM=1,2 	 RBA6161 
CHECK=0.0 	 RBA6162 
DO 34 I=1,1001 	 RBA6163 
S(I)=0.0 	 RBA6164 
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34 R(I)=0. 	 RBA6165 
DC 66 I=1,ITESTS 
IF(G(I)-1.E-6)66,66,45 

45 DC 44J=1,18 	 RBA6190 
DO 44L=1,18 	 RBA6200 
DC 44 K=1,18 	 RBA6210 
ESTR=0(1,J)*D(2,K)*D(3,L)*H(I) 	 RBA6220 
PRESTR=C(J)*C(K)*C(L)*G(I) 	 RBA6240 
IF (ESTR-ROVALL)80,79,79 	 RBA6241 

79 CHECK=CHECK+PRESTR 	 RBA6242 
GC TO 81 	 RBA6243 

80 FR(MM,JCONF)=FR(MM,JCONF)+PRESTR 	 RBA6244 
81 CONTINUE 	 RBA6245 

M=INT(1000.*ESTR+.5)+1 	 RBA7010 
IF(M-1001)43,43,100 	 RBA7020 

43 R(M)=R(M)+PRESTR 	 RBA7030 
IF(R(M)-1.)44,101,101 	 RBA7040 

44 CONTINUE 	 RBA7050 
66 CCNTINUE 

M=1 	 RBA7080 
47 DO 48 I=M11001 	 RBA8010 
48 S(I)=0. 	 RBA8020 

S(1)=R(1) 
N=M+1 
0049I=N1 1001 

49 S(I)=R(I)+S(I-1) 	 RBA8040 
85 IF(CNST-S(M))83,83,84 	 RBA8043 
84 M=M+1 	 RBA8044 

GO TO 85 	 RBA8045 
83 PCT(MM,JCONF)=T(M) 	 RBA8046 

IF(MM-2)90,91,91 	 RBA8047 
90 DO 92 1=1,3 	 RBA8048 

DO 92 J=1,18 	 RBA8049 
92 D(11.7)=0(19.1+1) 	 RBA8050 
91 CONTINUE 	 RBA8051 

C 	PRINT CUMULATIVE DIST OF R OVERALL 	 RBA7060 
IF(TESTS-20.)78,499,78 

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

580 FORMAT(1H1 36X 53HPROGRAM 13.2 OVERALL RELIABILITY CONFIDENCE 
1BOUND////) 
WRITE(6,51) 	 RBA8052 

51 	FORMAT( 1H0 3(8X 8HROVERALL 2X 8HPROB(RO) 4X 9HCUMPR(RO) ) // ) 
WRITE(6,52)(T(I),R(I),S(I),I=1,1001,10) 

52 	FORMAT( (4X 3(F12.4,2F12.8,3X) ) ) 
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78 CONTINUE 	 RBA8065 
PCT(31JCONF)=0.5*(PCT(1 / JCONF)+PCT(2,JCONF)) 	 RBA8083 

86 PCT(41JCONF)=0.5*(PCT(2,JCONF)-PCT(1,JCONF)) 	 RBA8084 
FR(3,JCONF)=0.5*(FR(1,JCONF)+FR(2,JCONF)) 	 RBA8085 
FR(4,JCONF)=0.5*(FR(11 JCONF)-FR(2,JCONF)) 	 RBA8086 
WRITE(69526) 

526 FCRMAT(1H1 36X 53HPROGRAM 13.2 OVERALL RELIABILITY CONFIDENCE 
HOUND / ) 
WRITE(6t530) 

530 FORMAT(1H0 38X 49H***** FUNCTIONAL RELIABILITY DISTRIBUTION **** 
1* //) 
WRITE(6,535) FAILS,TESTS,OBSRF,RFC 

535 FORMAT(1H0 13X 19HOBSERVED FAILURES =pF8.4,4X 7HTESTS =,F8.4, 4X 
112HOBSERVED R = 1 F8.4,5X 16HETA FUNCTIONAL = ,F9.6 //) 
IF (TESTS.GT.20.0) GO TO 546 
WRITE(6,540) 

540 FORMAT(1H0 53X 1HR 12X 7HPROB(R) / ) 
WRITE(61545) ( H(I),G(I),I=1,ITESTS ) 

545 FCRMAT(53X tF4.27 10X 1 F8.6) 
GO TO 551 

546 WRITE(6p547) 
547 FORMAT(1H0 9X 5(16H R 	PROB(R) 7X) ) 

WRITE(60548) (H(1),G(1)0=1,ITESTS) 
548 FORMAT( (3X 5(7X,F5.3,3X,F8.6) ) ) 

WRITE(6,549) 
549 FORMAT(1H1 36X 53HPROGRAM 13.2 OVERALL RELIABILITY CONFIDENCE 

1BCUND////) 
551 WRITE(61550) 
550 FORMAT(1H0/36X 56H***** RESULTS - OVERALL RELIABILITY DISTRIBUTIO 

IN *****//) 
WRITE(6,555) ROVALL,ROVCON 

555 FORMAT(1H0 26X 30HOBSERVED OVERALL RELIABILITY =pF12.8, 7X 
113HETA OVERALL = 	,F12.8 // ) 
WRITE(60560) 

560 FCRMAT(IHO 36X 54HOVERALL RELIABILITY DISTRIBUTION NINETIETH PERC 
lENTILE / ) 
WRITE(6,561) (PCT(JtJCONF),J=11 4) 

561 FORMAT(1H0 26X 7HLOWER =pF7.415Xt7HUPPER =1F7.4p5X t6HMEAN =,F7.41 
15Xp11HMAX ERROR = tF7.4 // ) 
WRITE(61565) 

565 FORMAT(1H0 44X 37HOBSERVED OVERALL RELIABILITY FRACTILE /) 
WRITE(61570) (FR(IpJCONF),I=11 4) 

570 FORMAT(1H0 26X 7HLOWER =pF7.4,5Xp7HUPPER =1F7.4p5Xp6HMEAN =1F7.4, 
15X,11HMAX ERROR =pF7.4 // ) 
DO 89 1=1,3 	 R8A8093 
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RHC(I,JCONF)=CONR(I) 	 RBA8094 
89 ZP(I,JCONF)=Z(I) 	 RBA8095 

C 	TEST TO CALCULATE ANOTHER CONFIDENCE LEVEL 	 RBA8099 
IF (ROVALL-PCT(3,JCONF))94,95,95 	 RBA8100 

94 INEG=INEG+1 	 RBA8101 
IF(2-INEG)150,150,95 	 RBA8102 

95 CONTINUE 	 RBA8103 
IF(ROVCON-RCVALL)65,65,102 

65 IF(JCONF-5)105,105,6 	 RBA8110 
100 WRITE(6,54) 	 8120 
54 FORMAT( 26H ESTIMATE OF R EXCEEDS ONE) 	 8130 

GO TO 104 	 8140 
101 WRITE(6155) 	 8150 
55 FORMAT( 33H PROBABILITY OF ESTR IS TOO LARGE) 	 8160 

GO TO 104 	 8170 
102 WRITE(6,56) 	 RBA8180 
56 FORMAT ( 50H LOWER CONFIDENCE BOUND EXCEEDS OBSERVED R OVERALL) 	RBA8190 

GO TO 105 	 RBA8200 
C 	PRINT FACTOR CONFIDENCE LEVEL RESULTS 	 RBA8210 
150 CONTINUE 

WRITE(6,575) 
575 FORMAT(1H1 36X 53HPROGRAM 13.2 OVERALL RELIABILITY CONFIDENCE 

1BOUND /) 
WRITE(6,132) 

132 FORMAT(1H0 47X 32H****,  SUMMARY OF RESULTS "Aim // ) 
96 WRITE(6,97)(J,E(J),(RHO(I,J),I=1,5),(ZP(I,J),I=1,3),J=JCONF,17) 	RBA8220 

97 	FORMAT(1H0 7X 110H 	A 	ETA ISP 	ETA FN 	ETA 
1 RM 	ETA FU 	ETA OV 	ZP ISP 	ZP FN 	ZP RM // 
2(6X,I519F12.5) ) 
WRITE(6,98)(J,E(J),(FR(I,J)11=1,4),(PCT(1,J),I=1,4),J=JCONF,17) 	RBA8250 

98 	FORMAT(1H0 / 45X 8HFRACTILE 39X 10HPERCENTILE / 8X 112H 
1A 	LOWER 	UPPER 	MEAN 	MAX ERROR 	LOWER 
2 	UPPER 	MEAN 	MAX ERROR // (6X,I5,9F12.5) ) 

C 	LAGRANGE THIRD ORDER INTERPOLATION FOR FINAL ANSWERS 	RBA8270 
III=JCONF-1 	 RBA8278 
NUTTUT=JCONF+3 	 RBA8279 

C 	INTERPOLATE USING FRACTILE OF OBSERVED OVERALL RELIABILITY 
DC 115 M=18,19 
MM=M-17 
DO 110 I=JCONFINUTTUT 	 RBA8280 
II=I-III 
YY(II)=V(I) 	 RBA8290 

110 XX(II)=FR(MM,I) 
CANSWR(MM )=CUBINT(CNST) 
CANSWR(1)=1.0-CANSWR(1) 
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DC 	113 J=1,5 R8A8380 
DO 114 K=JCONF t NUTTUT RBA8390 
II=K-III 

114 YY( 	II 	)=RHO(J,K) RBA8400 
113 RHC(J,M 	)=CUBINT(CNST) 
115 CONTINUE 

CANSWR(3)=(CANSWR(1)+CANSWR(2))/2.0 
CANSWR(4)=(CANSWR(2)-CANSWR(1))/2.0 
DC 	118 J=1,5 
RHO(Jt20)=(RHO(J,18)+RHO(J,19))/2.0 

118 RHO(Jt21)=(RHO(J118)-RHO(Jt19))/2.0 
C 	INTERPOLATE USING NINETIETH PERCENTILE OF OVERALL RELIABILITY 

CC 116 M=22,23 
MM=M-21 
DO 111 	I=JCONFINUTTUT 

RBA8541 

RBA8542 
11=I-III RBA8543 
YY(II)=V(I) RBA85431 

111 XX(II)=PCT( 	MM 
MM=M-17 
CANSWR(MM 	)=CUBINT(ROVALL) 
CANSWR(2)=1.0-CANSWR(2) 
DO 	133 J=1,5 RBA8546 
DO 134 K=JCONFOUTTUT R8A8547 
II=K-III RBA8548 

134 YY(II)=RHO(JtK) R8A8549 
133 RHO(J,M)=CUBINT(ROVALL) 
116 CONTINUE 

CANSWR(7)=(CANSWR(5)+CANSWR(6))/2.0 
CANSWR(8)=(CANSWR(6)-CANSWR(5))/2.0 
DO 	136 J=1,5 
RHO(.1124)=(RHO(J1 22)+RHO(Jt23))/2.0 

136 RHO(Jt25)=(RHO(J,22)-RHO(J123))/2•0 
C 	PRINT RESULTS OF INTERPOLATION 	 R8A8568 

WRITE (6,128) 	 RBA8569 
128 FORMAT(1H0 /34X 59H***** RESULTS OF LAGRANGE THIRD ORDER INTERPOL 

lATION ***** / ) 
WRITE(6,417) 

417 FORMAT(1H0 / 45X 8HFRACTILE 39X 10HPERCENTILE / 8X 112H 
1 	LOWER 	UPPER 	MEAN 	MAX ERROR 	LOWER 
2 	UPPER 	MEAN 	MAX ERROR // ) 
WRITE(6,416)(CANSWR(J),J=1,8) 

416 FORMAT( 19X 1HA 3X 8F12.5) 
WRITE(6,411)(RHO(1,J),J=18,25) 

411 FORMAT(16X7HETA ISP 8F12.5) 
WRITE(6,412)(RHO(2tJ),J=18t25) 



412 FORMAT ( 16X7HETA FN 8F12.5) 
WRITE( 6,413 )(RHO( 3,J),J=18,25) 

413 FORMAT( 16X71-IETA RM 8F12.5) 
WRITE( 6,414 ) (RHO( 4,J),J=18,25) 

414 FORMAT( 16X7HETA FU 8F12.5) 
WRITE( 6,415) (RHO( 5,J),J=18,25) 

415 FORMAT ( 16X7FIETA OV 8F12.5) 
GO TO 401 	 RBA 

104 CONTINUE 	 RBA9010 
105 STOP 	 RBA9020 
106 END 	 RBA9030 
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FUNCTION VALUEK (DF,IPCT,ZDEV) 	 RBA9040 
COMMON XX(5),YY(4),U(9121),UU(5,21,9),PAST 
FDF=12./SQRT(DF) 
IF(FDF-PAST)205,204,205 

205 PAST=FDF 
M=INT(FDF)+.1 
FRPART=FDF-AINT(FDF) 
DC 206 1=1,9 
DC206 J=1,21 

206 U(I,J)=UU(M,J11)+FRPART*(UU(M+1,J,I)-UU(M,J11)) 
204 DELTA=ZDEV*SQRT(1.+DF) 

SMALLR=DELTA/SQRT(2.*DF) 	 RBA9080 
ETA=SMALLR/SQRT(1.+SMALLR**2.) 	 RBA9090 
SIGN=1. 	 RBA9100 
JTAB=18-IPCT 
IF(9-JTAB)200,201,201 

200 DELTA=-DELTA 	 RBA9130 
ETA=-ETA 	 RBA9140 
SIGN=-1. 	 RBA9150 
JTAB=IPCT 	 RBA9110 

201 J=1 	 RBA9170 
STEP=-1. 	 R8A9180 

202 IF(STEP-ETA)203,207,207 	 RBA9190 
203 J=J+1 	 RBA9200 

STEP=STEP+.1 	 RBA9200 
GO TO 202 	 RBA9220 

207 ALAMBD=U(JTAB, J-1) I(ETA-STEP+.1)*(U(JTAB,J)-U(JTABIJ-1))/.1 	RBA9230 
THING=1.-ALAMBD**2/(2.*DF) 
VALUEK=SIGN*(DELTA+ALAMBD*SQRT(THING+SMALLR**2))/THING 	RBA10020 
VALUEK=VALUEK/SQRT(1.+DF) 
RETURN 	 RBA10030 
END 	 RBA10040 
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FUNCTION ANORML (SND) 	 RBA 
ASNO=ABS(.70710656*SND) 	 RBA 
ET=1./(1.+.3275911*ASNO) 	 RBA 
ANCRML=1.-(.22583685*ET-.25212867*ET**2.+1.2596951*ET**3.-1.287822RBA 

1*ET**4.+.94064607*ET**5.)*( .5641896*EXP(-ASND*ASNO)) 
IF(SNO )210,211,211 	 RBA10100 

210 ANORML=1.-ANORML 	 RBA10110 
211 RETURN 	 RBA10120 

END 	 RBA10130 



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

RBA10140 

226 IF(PROB-COPY)224,228,224 
228 IF(FS-TERM-1.)224,229,224 
224 BINOML=PROB**TRIALS 

XLAST=BINOML 
TERM=0.0 

229 COPY=PROB 
220 IF(TERM-FS)221,222,221 
221 TERM=TERM+1.0 

FACTOR=(TRIALS-TERM+1.)*(1.-PROB)/(TERM*PROB) RBA10190 
XLAST=XLAST*FACTOR 
BINOML=XLAST+CUM*BINOML 
GO TO 220 RBA10210 

222 RETURN RBA10220 
END RBA10230 
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FUNCTION CUBINT(X) 	 RBA10300  
C 	LAGRANGE THIRD DEGREE INTERPOLATION 	 RBA10310  

COMMON XX(5),YY(4) 
DIMENSION E(5,4) 	 RBA10330 
XX(5)=X 	 RBA10340 
DO 300 I=1,5 	 RBA10350 
DO 300 J=1,4 	 RBA10360 

300 E(I,J)=XX(I)-XX(J) 	 RBA10370 
CUBINT=YY(1)*E(5,2)*E(5,3)*E(5,4)/(E(1,2)*E(1,3)*E(1,4))+ 	RBA10380 

1 	YY(2)*E(5,1)*E(5,3)*E(5,4)/(E(2,1)*E(2,3)*E(2,4))+ 	RBA10381  
2 	YY(3)*E(5,1)*E(5,2)*E(5,4)/(E(3,1)*E(3,2)*E(3,4))+ 	RBA10382 
3 	YY(4)*E(5,1)*E(5,2)*E(5,3)/tE(4,1)*E(4,2)*E(4,3)) 	RBA10383 
RETURN 	 RBA10390 
END 	 RBA10400 
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2.626 
0.3739 

1.5722 
2.538 
.4192 
1.5911 

2.340 
0.0964 
1.1880 
2.282 
.1413 
1.2179 

1.925 
-.1578 
.7261 
1.905 
-.1158 
.7649 

1.5744 
2.560 
.3973 
1.5792 
2.542 
.4391 

1.1765 
2.295 
.1200 
1.2024 
2.288 
.1612 

.7055 
1.907 
-.1359 
.7463 
1.914 
-.0974 

1 
2 
3 
4 
5 
6 

2.560 2.304 1.930 1.6065 1.2341 .7824 7 
.4565 .1784 -.0802 2.579 2.323 1.946 8 
1.6230 1.2503 .7987 .4729 .1946 -.0648 9 
2.594 2.339 1.963 1.6391 1.2657 .8138 10 
.4879 .2095 -.0504 2.601 2.350 1.977 11 
1.6534 1.2801 .8278 .5018 .2232 -.0369 1 
2.6 2.355 1.987 1.6657 1.2931 .8409 13 
.5148 .2361 -.0242 2.592 2.354 1.993 14 
1.6755 1.3047 .8532 .5272 .2484 -.0119 15 
2.580 2.348 1.995 1.6828 1.3149 .8648 16 
.5391 .2604 .0000 2.563 2.339 1.995 17 
1.6874 1.3236 .8759 .5508 .2724 .0119 18 
2.544 2.328 1.992 1.6898 1.3309 .8864 19 
.5624 .2844 .0242 2.523 2.314 1.987 20 
1.6903 1.3368 .8964 .5741 .2969 .0369 21. 
2.503 2.298 1.979 1.6896 1.3413 .9062 22 
.5859 .3098 .0504 2.482 2.282 1.971 23 
1.6871 1.3455 .9152 .5979 .3234 .0648 24 
2.461 2.266 1.962 1.6838 1.3484 .9247 25 
.6103 .3373 .0802 2.440 2.249 1.952 26 
1.6796 1.3507 .9341 .6234 .3530 .0974 27 
2.420 2.233 1.941 1.6747 1.3526 .9433 28 
.6371 .3696 .1158 2.399 2.216 1.930 29 
1.6695 1.3540 .9525 .6515 .3877 .1359 30 
2.380 2.199 1.919 1.6638 1.3554 .9623 31 
.6668 .4067 .1578 .005 .01 .025 
.05 .1 .2 .3 .4 .5 
.6 .7 .8 .9 .95 .975 
.99 .995 
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1.923 1.935 1.948 1.960 46 
1.931 1.938 1.948 1.960 47 
1.941 1.942 1.950 1.960 48 
1.952 1.948 1.952 1.960 49 
1.963 1.955 1.954 1.960 50 
1.972 1.962 1.957 1.960 51 
1.979 1.968 1.960 1.960 52 
1.985 1.972 1.963 1.960 53 
1.988 1.976 1.966 1.960 54 
1.989 1.979 1.968 1.960 55 
1.988 1.981 1.970 1.960 56 
1.985 1.980 1.971 1.960 57 
1.981 1.979 1.971 1.960 58 
1.975 1.977 1.970 1.960 59 
1.968 1.972 1.969 1.960 60 
1.959 1.967 1.967 1.960 61 
1.950 1.961 1.964 1.960 62 
1.940 1.953 1.959 1.960 63 
1.5952 1.6141 1.6307 1.6449 64 
1.5925 1.6116 1.6292 1.6449 65 
1.5954 1.6122 1.6290 1.6449 66 
1.6018 1.6150 1.6299 1.6449 67 
1.6109 1.6196 1.6313 1.6449 68 
1.6213 1.6251 1.6334 1.6449 69 
1.6322 1.6313 1.6359 1.6449 70 
1.6428 1.6379 1.6387 1.6449 71 
1.6524 1.6443 1.6417 1.6449 72 
1.6610 1.6503 1.6448 1.6449 73 
1.6682 1.6558 1.6477 1.6449 74 
1.6738 1.6606 1.6505 1.6449 75 
1.6778 1.6646 1.6529 1.6449 76 
1.6804 1.6676 1.6550 1.6449 77 
1.6816 1.6698 1.6567 1.6449 78 
1.6817 1.6709 1.6580 1.6449 79 
1.6804 1.6714 1.6587 1.6449 80 
1.6782 1.6707 1.6589 1.6449 81 
1.6750 1.6691 1.6586 1.6449 82 
1.6711 1.6667 1.6576 1.6449 83 
1.6665 1.6634 1.6559 1.6449 84 
1.2049 1.2319 1.2575 1.2816 85 
1.2121 1.2359 1.2591 1.2816 86 
1.2209 1.2409 1.2612 1.2816 87 
1.2311 1.2466 1.2636 1.2816 88 
1.2418 1.2526 1.2661 1.2816 89 
1.2527 1.2591 1.2688 1.2816 90 
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1.2634 1.2656 1.2718 1.2816 91 
1.2738 1.2720 1.2748 1.2816 92 
1.2836 1.2784 1.2778 1.2816 93 
1.2926 1.2846 1.2809 1.2816 94 
1.3009 1.2903 1.2838 1.2816 95 
1.3083 1.2957 1.2866 1.2816 96 
1.3149 1.3007 1.2893 1.2816 97 
1.3207 1.3052 1.2919 1.2816 98 
1.3256 1.3093 1.2943 1.2816 99 
1.3294 1.3128 1.2964 1.2816 100 
1.3329 1.3158 1.2983 1.2816 101 
1.3357 1.3184 1.3001 1.2816 102 
1.3380 1.3206 1.3015 1.2816 103 
1.3397 1.3224 1.3028 1.2816 104 
1.3413 1.3238 1.3038 1.2816 105 
.7408 .7753 .8089 .8416 106 
.7552 .7842 .8130 .8416 107 
.7692 .7928 .8169 .8416 108 
.7824 .8009 .8207 .8416 109 
.7944 .8083 .8241 .8416 110 
.8059 .8156 .8275 .8416 111 
.8168 .8225 .8308 .8416 112 
.8270 .8291 .8340 .8416 113 
.8367 .8354 .8371 .8416 114 
.8459 .8415 .8401 .8416 115 
.8547 .8475 .8431 .8416 116 
.8632 .8532 .8460 .8416 117 
.8715 .8589 .8489 .8416 118 
.8795 .8645 .8519 .8416 119 
.8873 .8701 .8548 .8416 120 
.8948 .8756 .8577 .8416 121 
.9024 .8809 .8605 .8416 122 
.9101 .8865 .8636 .8416 123 
.9179 .8923 .8668 .8416 124 
.9258 .8983 .8700 .8416 125 
.9341 .9044 .8734 .8416 126 
.4124 .4503 .4876 .5244 126A 
.4293 .4611 .4928 .5244 127 
.4449 .4710 .4975 .5244 128 
.4592 .4802 .5019 .5244 129 
.4717 .4882 .5057 .5244 130 
.4837 .4959 .5095 .5244 131 
.4946 .5030 .5129 .5244 132 
.5048 .5097 .5162 .5244 133 
.5145 .5160 .5193 .5244 134 
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.5231 .5221 .5223 .5244 135 

.5326 .5281 .5253 .5244 136 
.• 5414 .5340 .5282 .5244 131 
.5502 .5398 .5312 .5244 138 
.5591 .5459 .5343 .5244 139 
.5682 .5521 .5315 .5244 140 
.5111 .5585 .5407 .5244 141 
.5810 .5649 .5441 .5244 142 
.5914 .5121 .5419 .5244 143 
.6082 .5191 .5518 .5244 144 
.6198 .5819 .5560 .5244 145 
.6320 .5966 .5607 .5244 146 
.1362 .1155 .2146 .2533 147 
.1536 .1870 .2203 .2533 148 
.1693 .1913 .2252 .2533 149 
.1839 .2061 .2299 .2533 150 
.1966 .2151 .2339 .2533 151 
.2085 .2229 .2318 .2533 152 
.2195 .2300 .2413 .2533 153 
.2296 .2368 .2446 .2533 154 
.2392 .2431 .2418 .2533 155 
.2483 .2491 .2508 .2533 156 
.2573 .2551 .2531 .2533 151 
.2662 .2610 .2567 .2533 158 
.2153 .2671 .2598 .2533 159 
.2846 .2133 .2629 .2533 160 
.2944 .2198 .2662 .2533 161 
.3046 .2867 .2696 .2533 162 
.3152 .2939 .2133 .2533 163 
.3212 .3020 .2173 .2533 164 
.3398 .3105 .2818 .2533 165 
.3531 .3200 .2865 .• 2533 166 
.3686 .3303 .2919 .2533 161 

-.1182 -.0181 -.0393 .0000 168 
-.1015 -.0614 -.0336 .0000 169 
-.0864 -.0574 -.0286 .0000 110 
-.0125 -.0481 -.0240 .0000 111 
-.0598 -.0391 -.0198 .0000 112 
-.0483 -.0320 -.0159 .0000 113 
-.0376 -.0250 -.0124 .0000 114 
-.0215 -.0182 -.0091 .0000 115 
-.01B1 -.0120 -.0060 .0000 176 
-.0089 -.0059 -.0030 .0000 177 

.0000 .0000 .0000 .00000 118 

.0089 .0059 .0030 .00000 119 
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-***44----PERFORMANCE- RELITABILLTY-DISTRIBUTIONSI 

11PROBABILITYAVH-fGREATER- THAN _flEISERVEDGIVEWETA =_ - 0.1000 

IMPULSE- 

R _ _ _ 

	 MIXTURE 

- 	K 

SPECIFIC 

- 	_ 	K _ 

= 	 THRUST-- 	 RAT I-0 	 

=- R 	- R_ PERCENTILE 

0.65683 0.41720 0.65683 0.41720 0.65683 

2.5 0.59667 0.71947 0.59667 0.71947 0.71947 0.59667 

0.78702  	10.0 	 0.80925 0.80925 0.78702 0.80925 0.78702 

_ 0.98996 2.03600 2.03600 2.03600 	90.0  0.98996 0.98996 



379  
 	PROGRAM743- _-OVERALL REL1ABILITY7 	CONPI0ENCE-_---110UND--- 

*****-_-_- _-FUNCTIONAL-__IRELTABILITYLIDI STRTBUTTON_ 

OBSERVED  FAILURES = 0. TESTS = 20.0000 OBSERVED R = 1.0000 ETA FUNCTIONAL = 0.891328 

- PROB 
0. 
0.05 

0,000000 
0000000--- 

0.10 0.000000 	 

-=" 

-__-0-.25 
0.30 

o.ocw000 

0.000000 
• - 0.35 .  

0.40  	0.000000 	 
0-.45 
0.50 

04000001 
0.00003,3 

0.55 	-- - 10.00010 
0.60 	 0.000616 

 	0.003110:: 
0.70 
0.75:7 
0.80 

0.012753 
0.04184 
0.107242 

0.85 
0.90 
0.95 	 _ 

 0.206965"i-- 	 
0.282921 
Q.2442651_ _ = 

 	1.00 0.100173 	 

- -  - -I 	 RESULTS _OVERALL RELIABILITY DISTRIBUTION - 441***- - 

OBSERVED OVERALL RELIABILITY = 0.97029898 
	

ETA OVERALL = 0.64148451 

- OVERALL RELIABILITY DISTRIBUTION NINETIETH PERCENTILE- 

-LOWER_  R  0._7600 	 ='   -- 	MEAN =: 0ia840-----IMAX=ERROW == 0.0240 	  

	 OBSERVED OVERALL RELIABILITY FRACTILE 

LOWER =-0.9998 	UPPER 
	

9992 	MEAN = 0.9995 	MAX ERROR = 0.0003 



3130 
	 _PRO-GRAM=1-3-.--i- OVERALL--=-AtEL-TABILIITCONE_IDENCEHOUND-- 	 - 	 

	 itairitiPERFORMANCE  IRELIAEFILITY=DTSTRIBUTIO 

PROBABILITY -- OF GREATER - THANABSERVEDGIVEN-  ETA --= 

	 -THRUSTA F14/- 
	 OBSERVED 	 OBSERVED _ Rf__= 0-=._9900 	 ETA FN  -  _= 0.9327/7 	 - 

	141-X_TURE RATIO=( RM)--   CBSERVEDK  -=  -2.0360  -  	ETA -- RN - 

 	- 	SPECIFIC_ IMPULSE 	 

 	PERGENTIf E- 	-  	K = 	_ _ 	R 

.-_ THRUST- _ 	- 	- MIXTURE . RATIO  	

2.36222 	0.99850 

97.5  	3.00862 _ 	1 . 0000 0 



i 
RELIABI-LIT_Y-_-_LLCONF=IDENCE: BOUND: -  

*****---FUNCTIONARELIABILITY-DISTR=IBUTIO ==---***** - 

OBSERVED FAILURES = 
	 TESTS  = 20.0000 	 OBSERVED R = 1.0000 	ETA FUNCTIONAL = 0.922734 

 	0.05 _104_0_00000 - 	 
0. 	0.000000 

	0.10 	0.000000 
0.15  	0000000--  -- 
0.20 	0.000000 

-0.25 -- 	.0.000000:-  - - 
0.30 	0.000000 

	 0.35 _ 	_   000.000 	 
0.40 	0.000000 

	

-   0.000000'_  
0.50 	0.000001 

	 0.55 	-_0.000007- -  
0.60 	0.000061 

- 0.65 	0.000448 	 
0.70 	O.002675_- 

- 0.75:;=-= 	_ 0012780H__ 
0.80 _ 0.047694 	 
0.85 . 	0.114020 -Li:: 
0.90 	0.266751 
0..95 .;_z_ 
1.00 	0.200232 

IP.*** RESULTS - OVERALL RELIABILITY_ DtSTRIBUT ION-  Al *II** 

	OBSERVED OVERALL RELIABILITY = 0.97029898   ETA OVERALL = 0.74887731 

OVERALL=-RELIABILI=TY :DISTRIBUTION -.NINETIETH PERCENTILE  

 	LOWER- ==--04i8590 	 - -UPPER = -0,8910= 	MEAN 	_ 	MAX7_,ERROW-__=-0i_a16 

	OBSERVED OVERALL RELIABILITY FRACTILE 

	 LOWER =__0,99-79 
	

UPPER = 0.9923 	MEAN =_0.9951 	 MAX ERROR = 0.0028 	 



r 

PROGR-AM7t-I3CIVER-AL 	RELTABIL-r-   	 

	**am* 	-PERFORMANCE= RELJABILITYIDISTRIEUTIONS- 

r--- PROBABILITY; °PIM GREATERLTHAN OBSERVED-GIVEN ETA----a.' 0-.3000_ 

_ _ = 	SPECIFICATMPULSE7USPT,  

  

 

-SPECIFIC-IMPULSE  - 	  - 	 = THRUST--  = 

	 PERCENTILE   -  R-.- 

 

 	-20.0--- 

0.00000- 
0.76940 

- 0.79138 
6.82328 
0.85010 =_ 
0.88019  

- 10;91454-- 
0.93715 
0.95459 -- 

0.96871 
0.98047 
0.98996 
0.99682=  

INI-T- 
	 0.75129 

0.82409 
0.93617 

	_ _00= 	-INFINITY_ 
	 0.5 
	

0.75129 
	 1.0 	- 	0.82409 

	

2.5 	 0.93617 

	50.0 	 
- 	_870-3- 

---2.25338  

	

0.76940 	0.75129 	0.76940 	 

	

- 0.79138 - 	0.82409- 	.79138 

	

0.82328 	0.93617 _ 0.82328 

90.0  	2.60549 
	

0.99990 	2.60549 	0.99990 	2.60549 	0.99990 
140-0000 -- 
1.00000 

	

  	1.00000:- 

 	+INFINITY- -1-74-0-00001= 



3  
=PROGRAM-113 .Z7==--OVERAL ---IRELTABTL/TY=CONFI_DENCE 	BOUND 

-71-1=-44 	FUNCTI ONA 	E LTA BILITY--=-  DISIR TB UT-I01 7- -***-*  

 	OBSERVED FAILURES =  0. 	 TESTS =  20.0000 	OBSERVED R  =   1.0000 	ETA FUNCTIONAL = 0.941641 	 

	

R  	=PROP R) 
O. 	 0.000000 	 

	 0.05- 	- 	0000002- 	 
0.10  	0.000000 	 

	 0.20 
_n-0.25 

0.30 
	0.35 = 	--- 

	 0-.000000-- = - -  - 
0.000000 
0.000000 =     _ 

0.000000 

0.40 0.000000 

	

0.45 	- - 	 -  

	

0.50 	0.000000 
_ - 0.55  ---   0.000001=   - - - 

	

0.60  	0.000008 
0.65 

- 	- 	- • • • 	---- - 

0.70 
0.75 	--
0.80 
0.85 
0.90 
0.95 _ 
1.00 

0_490.416() 
00004259±-:- 
0.021473 

-0.081524 
0.219234 

za-3723571=  -- 
0.300402 	 

_464.44i.RESULTS'L OVERALL RELIABILITY:1315TRiBUTIONT . :*****" 

OBSERVED OVERALL RELIABILITY  =  0.97029898 
	

ETA OVERALL = 0.81419703 

	

- - 	--•- - - - 

OVERALL: RELIABILITY DISTRIBUTION NINETIETH PERCENTILE 

 	LOWER =0•911.0 	-UPPER-==10.-9360 	 MEAN -7-0.923  	 z_ MAX- ERROR  =  0.0125  - -  =- 

	OBSERVED 	OVERALL  RELIABILITY FRACTILE 	 

LOWER 	0.9867 	UPPER = 0.9693 	MEAN = 0.9780 	 MAX ERROR = 0.0087 



g 
-=PROGRAM13.2T- -OVERALL-  RELIABILITY- --7CONF IDENCE_--  OUND - 	 _ 

	 **II**   PERFORMANCE-RELIABILITY±'D ISTRIBUTION--:**41*-41  

-- 	A 
	PROBABILITY_OF_-PFGRE-ATER -THANOBSERVErVOIVEN---E-rA--. 01.4000 ==- 

OBSERVED 

OBSERVED 

OBSERVED- 

-IC= = 240360_    ETAlt4SP=--0--.9658507 	  	SPECIFICIMPULSE---(ISP 

FN K = 2.0360 

K_= 2.0360 

OBSERVED`It-  = - 0 

OBSERVED-2R - 

- ETA-:FN 	=0.965850 = 	10-.000-  

 	-ETA= 	..965850 -__=1_041000 	 .-9900-- 

.. 
------ 

SPECIFIC-IMPULSE - _ 	_ 	THRUST - 	XTURE__RAT_I0 -_- 	 

 	K- 	 PERCENTILE 	 =-- 

_--INFINITY- 0.00000 - INFINITY 	 00= _ 	- A.00000- 
0.5 0.86699 0.80386 0.86699 0.80386 0.86699 0.80386 

0.94124-= 	- 0.82468 1.0 	- 
2,5 1.05627 0.85442 
5.0 -  1.16243 - _ - -0.87933 

10.0 1.29492 0.90679 
	20.0 	• 	-  0.93720 	-- 

30.0 1.61608._ 1._61608_ 0.9565Q 0.95650 	 
-1.75018  -0.97072 	_ 1__ 1.75018 0070721- 

50.0 1.88681 0.98160 1.88681 0.98160 
2.03600:1-1 - 0.98996 - 	 ---- 0-.98996 

70.0 2.21199  0.99590 2.21199 0.99590 
 	 80.0 0.99925= -  :2.44305 	= 0-.91925'7 _ 	 

90.0 2.81816 1.00000 2.81816 1.00000 2.81816 1.00000  
--= - 3 I8 81-4_ 1.00000 - -3.-18814 - 1.00000 -3.18814 _ 1-A0000-- 

97.5 3.56525_____ 1.00000 3.56525 1.00000 3.56525 	 1.00000 	 
	99 	 4-.08523' =1.0000.0 - 	 4.08521-  00000 4.08521-  - -1._00000 - 

99.5 4.50048 1.00000 	 
- 1 00000----t 

 4.50048 	 1.00000 4.50048 1.00000 	 
1400000-   INI TY .GE-111  	_100 +INFINITY -1=-Acoo-0 	 



38S  
J.7-7-PRCGRAM- 13.2.- OVEIVALT IFtELIABILI-TY_  

ROVERALL PROS (RO )  	 CUMPR(RO) 	ROVERALL PROS ( RO ) 	CUMPR  RO ) 	ROVERALL  PROB (RO) 	
 

CUMPRIRO)  

	

 	0. 	 0.01492503 	0.01492503   	0.0100 0. 	0.01492503 	0.0200  O. 	 

	

   - --0.030000-± -7-7-1_::7,f  --'''041,492-503L7---t-z::-±46-A400--7-11------- _0 - 0-1492503 -:- _- _.±:_;ffi-T- -- - 0.0500_c_- _0._  

	

0.0600 	 0. 	0.01492503 	0.0700 0. 	0.01492503   0.0800  0. 
	 - ---  00-90(r-  00----  --------    - - - -- - _00-01492503:1--- -  -------;-':-- 0-01000i --L0.-_ -__-------------r-------11.0-14_92503--  - 	--------_0.1100---:  0-.7-  

--,.- 	

:- 	 

	

0.01492503   0.1300 0. 	 0.01492503 	 0.1400 0. 

	

- - 	 lt_001492:5037--"Ec- 	_ _ _ : _I--_ 041600 7oiis  ____ -:=== 	 70401492503-±=±----- 	_ 041700T0_.---- - sr_ __----1- 	_01:41-250 	 

	

 	0.01492503   0.1900 0.  	_ 0.01_492503 	_ _  0.2000 0.    	0.01492503  	 
- 0001492503_- 	-_--___ ±002200±-0-1-  	_ :- 	 -J-t0-0-0149250 -  - -':'_- --- 

	

0.01492503 	0.2500 0. 	0.01492503 	0.2600 0. 	0.01492503  

_L--  

	

----  L---- 	 -0_01492503-   -  	- Oa-2800 - 10.  -    0.01_49250 	-     00-2-900=0.__ ---- - . - - - 0.-014-9-2503' 		

	

0.01492503 	0.3100 0. 	0.01492503   0.3200 0.00000000 0.01492503 
-  : 7----: --- 0.01492503 7  -- - - - -:- - ,7:---0.3-4. 00- _-_-_10.00000000----1;_,10.01419250 	- - 	_ 	- 0435001f.'040-1)0000000401_4_92-03- 	

	0.3600 0,   0.01492503 	0.3700 0.00000000 0.01492503 	0.3800 0.00000000  0.01492503 	 

	

 	0.3900---:0000000000- 	 -- 1 0001492503- I -  	 - -  --004000 ---0.00000000  - --  -000-14_92503- -- 	004100 - - 0.00000000  0401_492506r- - -- -:- -- 
 	004200 	0.00000000 0.01492509 	0.4300 0.00000000 0.01492517  	0.4400 0.00000001 0.01492537  
-- 	----- -:-0_44500--- 0.00000001 --it-L 0.0149256'1 - -L__-_____ -1:0.4600  -_: 0.00000009m0.01492621----  --- -   	0.4700-   0.0000000- 0.01492791=-  -- --= .- 

	0.4800 	 0.00000024.__ 0_.01493000 	0.4900 0.00000004 0.01493315  	0.5000 0.00000013  0.01494377 
0-7 	 .51004 	-_- O0o00418-:- -  0.01495537'7:i - --- _ 	0.5200 --- 0.000001621.7_ - 0.01497506TH: : _ 7_" --(45300 - - - 0.000005450.0150294-21___ 	

	 0.5400 0.00000210 0.01505941 	 0.5500 0.00000071 0.01516680 	0.5600 0.00000851 0.01530801  	  

	

i71:=1-11--ii:-=7.70-.--5700:;  0,00000318 i• 0.01548024 , .:,: : - I- _ --_ -4.5800 ,. 0.00001843_  _, 0001589362:-- : 	0.5900_'_-_0,0000:7267 040:16z30-.6------_-_-=-:77 

	

0.6000 0,00006202 0.01704764 	0.6100 0.00018398 0,01783357 	0.6200 0.00011858 0.01922864 

	0.1200 	0. 
	 (3 	;-=_ 

	

,I500_ 0 	 _ 
	0.1800 	0, 

0.2-100  
	0,2400 	0. 

	0.01492503 	 
001492503  	 
0.01492503  

- 37.014_925‘11 	 
0.01492503 

	-0  .21700-1__O. 
 	0.3000 0. 	 
	0 .--1300-- 

3002072189- -_-
_ 0.02983673 
0.04856262 

_0,081.63185 
0.13753104--- 

	

0.21631490 	 
-0032659665
0.45305341 

A0.597259137 
0.73495970 

	

0.85328377 	. 
0.93957987 

---0.9895957±4 

	

 	 -±=0- 63-w-040001,2317== 
	0.6600  0.0025321 

	 -0---.6900-14_00132950_ 
	 0.7200 Q.0013325.7 

	

 	0.7500= 0.00207534 
	 0.7800 0.00410542 
	01.8100'   0,00345492 
	 0,8400 0,00409123 

	 00805348 
	0.9000_-0-._00241-712 

-_0.002325146 
	 0,9600 	0,00360115_ 

	

 	 0 9.9001i10 4001200313  

	0.6400-r 0.00024632  
	0.6700 0,00049219  

= 	 1=0.7000 = 0.00082433- 
0.7300 0.00058593 
0.7600 0.00241934- -
0.7900___  0,00118320 
0.8200 0.003629541-z 

	

0.8500 0.00424828 	 
-- 	0.8800 ", 0.00820401-T- 

0.9100 	0.00240076 
0.,9400 -  0000337525_ 

	 0.9700 0.00280089 
 	1-0000_ 	 0.00040013 - 

0.00040410-70--.02-585185 - - 
0.6800 0.00120974 0.04101991 	 
0,7100-  =0400272287,0696055-0- 

	 0.7400 0.00178781 	 0.11585311 	 
0.7700 11.00158941 
0.8000 0.00574452 0.28925560 	 

-- 0.8300_ -0.00334818 = 0,40938611._ 	 
0.8600 0.00495322 0.54881205 

	 0.8900-: 0.00727869--- -_0.6925352-Cr===== - 
0.9200 	 0.00240076 0.81562601 	 
0.9500 0.00037502 _9167726-3 	
0.9800 0.00240076 0.97479104 

0.03476414 
A.05695528-  

	

0.09641985 	 
0.16052559 
0.25002265 

	

0036439214 	 
0.50112084 

j 	11 0.6438139V 
0,77914353 

1-6  0.891083 
0.95798571 
0.99999903  -17  



0. 
0. 
0. 

	

-0.000_02-573  - 	 
0.00009622  

	

0.-00035487' 	

0.5000 0.00000007 0.00000460 

0.00127634 	 
0 I  00346-7_5i 		
0.00931313 

=0;.-- 02--1-341=1.8 	
0.04460113  
07,0866637i- 	 
0.15438426 	 
0.24861:910-- 
0.37995511  
0.-54282456 	
0.69977372 	 
1):8587543x1=- 
0.94558190 

..0,5300- ---  
0.5600 
0.5900-  -
0.6200 

0.6800 

0.7400 
- 0.7700 
0.8000 

-0.8300: 
0.8600 
0-.8900- 
0.9200 
0.9500 --
0.9800 

-n0.00097734-- 
0.00101220 
- 0.00105384-i: 
0.00312908 
0-.00194537-± 
0.00479227 

=-0.-01390588-=_ 
0.00480153 

-0.0030002.1-
0.00360115 

-0.-00000218:-L 
0.00000315 
0.000020741 
0.00004218 

.i00013618 
0.00048167  

386 
PROGRAM L--1-3.2_ OVERAL1--1--RELLABIL11TY 	CONFIDENCEL-:BOUND-= _ 

--7 

	  ROVERALL  PRCB(RO) 
	

CUMPR(R0) 
	

ROVERALL PRO8(RO) 	 CUMPR(R0) 
	

ROVERALL PROS (RO) 	CUMPR(110 )  

	

0.0200 0. 	 O.  
	.0. 

	

0.0800 0. 	 0. 	  
-0-a100-    0. 	  

0. 	 

0. 

	

0. 	 

	

0.00000000 - 	- -- 
0.00000000 

-0.00000000 
0.00000001 

-0.00000014  
0.00000113 

=0.00000695 
0.00003416 
0.00014588 
0.00059131 

	

3.00175053 	 
0.00499472 
0.01219357 
0.02752886 
0.05658350_ 
0.10401760 

-0.18322475_, _ _ _ 

	

0.29008742 	 
-1  0.43120784=z 

	

0.59795452 	 
-0.75235876- _-- 

	

_0._89236499 	 
_04,97474/18_ 

	o. 	0. 

	 0-A.500_   0. 	
0.1800 0. 
o.ztoo=o-, 	--  
0.2400 0. 

	  1.2100 	0-. 	  _ 	 
	 0.3000 0. 	 

0 .--3300-=--=0-4- 	 - 	-- 
0.3600 	0. 

	 0.3900-0.,00000000 
	 0.4200 	0.00000000 

(4-_4500_1- 0.00000000-- 
	0.4800 0.00000010  
0.5A-007_ 	0_400000084- - 

	 0.5400 	 0.00000121 
 	Or.52700 --  0.00000110 
	 0.6000 	0.00003605 
	 0-.---6300- 	- 	0.100005407= 
 	0.6600 	0.00010289 
	-0.6900:10A0041826 _ 
	 0.7200 	0.00078238 

	--T=047500==- 0.00107_789 -  
0.7800 	0.00234904 

0400322319_ 
   0.8400 	0.00449281_ 
	 0.-8-700----0-;00845507 
	 0.9000 	 0.00583604 
	-0.9300-- 0.00232546-  
	 0.9600 0.00360115 
	 044900-    ai.004430_153-  

0.0100 
 	0.0400 - 
	0.0700 0. 

	-0.1000-  - 	
0.1300 0. 	 0. 

	 i x600- 	-0.-------------- 
0. 	 -

O. 
0 

0. 	0. 

-70-;_00-000000. -  
0.00000000 

r  i 0.00000000-  
0.00000003 

1- 	 0.0000003-  
0.00000207 

- 0.00001255T' 
0.00006339 

-_0.00024884 
0.00080161 

-f-0,400260524---  
0.00662539 
-0;.0162-32139 
0.03515667 
0.06943619. 
0.12688173 
0.21422631-
0.33364319  

0.65406468 
0.8-1552134 _ 
0.91917351 
0.-_9999991_9 

	0.0400 0. 	 

	

 	04090004- 	
0.1200 O. 	 0. 

	 0.1900- 
_Q.2200.1  
0.2500 

	

   0.2800 -: 
0.3100 
0.3400-  _ 
0.3700__ 
0.4000 
0.4300 

	0.4600 - 
0.4900 

1- 0.5200- 
0.5500 
0.5800 
0.6100 
0.6400-=- 
0.6700 
-0.7000 
0.7300 

_ 0.7600- 
0.7900 
0.8200 
0.8500 
0.8800 
0.9100 

0.9700 

0. 
0,00000000 ---
0.00000000 
4.00000000- 
o.00000000 
0-‘00000001 
0.00000003 
0-.00000038 
0.00000037 
0._00000570_ 
0.00003120 
0.00013229_ 
0.00021930 
0.000-57701-= 
0.00053658 
0.00126592 
0.00105798 
0.00362954 
0.00373664 

=0.00800548=  
0.00480153 
0.-009-00-066 
0.00520165 
0.00320102 

-04,17001= = 
0.2000 
0.2300_  
0.2600 

0.3200 
-0.3500-1-1 

0.1400 0. 

0. 
ro, - 
0.00000000 

0.00000000 
0.00000000_ 
0.00000000 

0. 

• 

0. 
Q. 	 
0.00000000 

	

=ie.-00000000 	
0.00000000 
0.00000001-T:-7  
0.00000007 

0._0000000-1-_-  

0.3800 
- 0.4100-__ 

0.4400 
-0 470 	 



1g1  
PROGR-AM-13,27:70VERAL1-- _=RELIAB/LITY: -CONFIDENCE 	_BOUND=  _ 	  

FUNCTIONAL-IREIJABILITYDISTRIBUTIOW 
_ 	  

***_**  - 

=  

- 

	OBSERVED FAILURES  0. TESTS = 20.0000 	 OBSERVED R_= 1.0000 ETA FUNCTIONAL =  0.955234 

PROBtRi - -- 
0. 0,000000 
0.05 _ 0400000 	  
0.10 0.000000 

- - -0.15 
0.20 

0.30 

-- 
0.000000 

, - _0.000000 
0.000000 

_ 
0.40 
0.45 

0.000000 
-000000'- 

0.50 
0.55 	- 	 
0.60 

0.000000 
-0,000000 

0.000001 
Q b5 	- - G.000 15 
0.70 	 0.000164 

- 0.001402: 
0.80 	 0.009350 
0.85 
	

0,046947- 
0.90 	 0.166964 

	

0.95 	 =  0.315028= 	
	1.00  	0.400128 

***** RESULTS - OVERALL RELIABILITY= DISTRIBUTION ***** 	- 

OBSERVED OVERALL RELIABILITY  =  0.97029898 	ETA OVERALL = 0.86067499 

OVERALL-  RELIABILITY :DISTRIBUTION -- NINETIETH- PERCENTILE- -  

 	 LOWER-=_0.9430  -  -  	 MAX,-_-_ERROR-==.0.010CL- 

	  OBSERVED OVERALL  RELIABILITY FRACTILE 

UPPER = 0.9191 	MEAN =  0.9385 
	

MAX ERROR = 0.0194 



	 2040- 
	30  

	 0.5 	 
-- --I.OL -27 	:.'- --a:1.04904.: .. 	0.85266- - - 	- ---: 1.04904.1-_ .. .-.1_ 0485266 --__ - -- - ______ -1.04904_ - .- : -. 0.85266 
	 245 	 . 1.16762_ 	_04.8804.8 . , . . 	1.16762 _ 	_0,88048 	1.16762 	0.88048 
	540 	 -' -1427764- 	"0490337 - 	-I:- - 1.-27-76-4-- -:---==04-90337 -- 	-II, 27764  ----r_17-1-0490337-  - 
	10.0 	1.41544 	 0.92810_ _. 	_1,41544_ 	 0.92810 	1.41544 	0.92810 

	

---1460.152:. - 	.0495478--  - 	--z-1460152-1z ---- 0495478---1-- --zi--_ 	1.- :.601.52-11:-7:7;-z_CU.-95418;- -  

	

1.75142 	 0.97082 	 1.75142 	0.97082 	1.75142 	 0.97082 	 
---------40-40;: - ---- 7 -• - 	- .:1;.:8922z__:__,=___. :0.98197- . 	-- 1.89222:_-  • ____ - 0498197.:_ -_::.--... --__ - - -- -- 1.89222 z:Lzr_ -.zr0.-_981_91T 	 

_ 0.00000   -INFINITY 	- 0400000 	_::-INFINITY----:0400000- 
0.97283 	0.83313 	0.97283 	 0.83313 	0.97283 	0.83313 	 

3 88 
PRO-GRAML-13.2: =OVERALL- 	 RELTABILAPt 	 "B0UNO  

	 =-PERFORMANCEZ-RELLABILIT-Y±--DISTRIBUTIONS--=*****  

GREATER=THAN lOBSERVED---i-=G-TVEW-E A_ = 0.5000 -  _ 

 	$P-EcIFIC7_IMPULSE-=(1 SP )--- 	OBSERVE:I: 	-240360 -- I -OBSERVED 	 - 	SP,---0.97:537  	_ 	1-0-4000- 

177 	THRUSTAFN  	- - -- OBSERVED =K = 2.0360 _ _ OBSERVED -R _ 0.9900- -- -z ETA FN= 0.975376-  _ N- -=- 	 104000-  

 	- OBS ERVED1 	 49753_76 	 - -  Ai4-4000 

SPECIFIC_ IMPULSE -- 	 _ _ THRUST 	 - 	 -MIXTURE-RATIO 

	 PERCENTILE  
	

K. 	 -R -   -R------ 

	 50.0    	2.03600 	0.98996 
	2.03600 	0.98996 	2.03600 	0.98996 

	 6040 	- 	-12.19328 	0.99544 	2.19328 	0.99544 ___-_ 	 0.99544-_ - 
	 70.0 	 2.37899 	0.99868 	2.37899 	0.99868   2.37899 	0.99868 

4623-19-7-7  	 	80 -40 -=- - -- 
	90.0 

	 97.5 
 	9940  	 
	99.5 
	=100.0- -  

	 3.02037 	1.00000 	3.02037 	1.00000 	3.02037 	1.00000  
3441274 	1.00000= - -3.41274-  1-.00000---  - 3.41274'7- 	 - 
3.81297 	_ 1.00000 	3.81297_ _ 1.00000 	3.81297 	1.00000 
4-.36529 	-1.00000_1- , 	 1400000 __ 	-14.36529 =--1.00000- 



	  ±:PROGRAM113.2- ,OVERALL-----RELIABILITY-__  CONFIDENCE 	in.BOUND----- 
	 '9 

- FUNCTIONALjRELIABILITY-DISTRI-BUTION---***** 

	OBSERVED  FAILURES  =  0. 	 TESTS  = 20.0000 	OBSERVED R =  1.0000 
	

ETA FUNCTIONAL = 0.965859 

o. 0.000000 
- - - 	0-A00000 

0.10 0.000000 
- 	0.15 	_  000000 -_- 

0.20 0.000000 
0.25 0.000000 
0.30 0.000000 
0.35 	--_ = 	- 	- 
0.40 0.000000 
0.45 - 0.000000-t_ 
0.50 0.000000 
0.55 _ 0.000000 = 	 
0.60 0.000000 
0.65- - 	- 0.000003 
0.70 0.000038 
0.75  0-.000427 
0.80 0.003776 
0.85 _ 0.025134_  
0.90 0.118508 	 
0.95 04:352911-f-u-- 
1.00 0.499203 

***** RESULTS - OVERALL RELIABILITY DISTRIBUTION - ***** 

	 OBSERVED  OVERALL RELIABILITY  =  0.97029898   ETA OVERALL = 0.89625189 

OVERALL RELIABILITY-  DISTRIBUTION NINETIETH PERCENTILE 

- 	 X-IERROR,=-0.0055 - 

	 OBSERVED 	OVERALL  RELIABILITY FRACTILE 
• 

LOWER 	=  0.8991 
	

UPPER = 0.8297 	MEAN = 0.8644 
	

MAX ERROR = 0.0347 



0.00000 
0.85973 
0.87806 
0.90366 
0.92444- 
0.94637 
. 

0.98170 
, 0.98996 

0.99526 
0.99840 
0.99977 
100000 
1.00000 
1-.00000 
1.00000 
1.00000-
1.00000 

-1- 00000 

- -;INFINITY 
1.07823 

- 1.15664 
1.27910 

	1-.39326 	 
1.53672 

-1.-73115 
1.88821 

_2.03600. 
2.18720 
2.35286 
2.54863 

=2.80639- 
	3.22629 

7  3 64 1 6 3 
4.06557 

	 ' 	4.651011-1= 
	5.11848 

+INF INITY- 

	0.5 
	 1:1.0 - 
	 2.5 

	

 	10.0 	 

	 30.0 
40.0= 

	50.0 	 

	 70.0 

	 90.0 	
- 

97.5 
	99a 	
	99.5 	 

390  
--E-PROGRA-N113.2-  AVERALL 	-RELIABILITY- -CONF=IDENCE=:-BOUND- 

-4***----=---PERFORNANCE--RELIA_BILITY--DISTRIBUTIONS 

PROEMS ILIT-Y_I-OFWGREATERTHAlkrOBSER_VEO-GIVENiiETA-T.= 

= 

-  _ 	_SPECTIFICIPIPULSE7-I/SPI-- 	OBS ERVE0i: =2;it0360-7--1-,--i-- MISERY 	 S 	 0.9826W 	N 	 

	_ 	_OBSERVED_K_=_2.0360 	OBSERVED _= 	 ETA-RM 	=0 982649 	N 	-0.0ao 	 

	

-- SPECIFIC _IMPULSE  	 __THRUST   MIXTURE _RATIO 	 

	-=PERCENTILE-  	K_ 	R    	K     K_ 	 R 	

1NFINLTY - .0.00000 - 	-=INFINITY - .  
1.07823 	0.85973 	1.07823 	0.85973 	 
1.15664 _ 	0.87806 	1.15664 - 0.87806:- -  
1.27910 	0.90366 __. _1.27910 	0.90366 
	1.39326  - ---0.92444 	 - 1.39326 -  0.92444` 	

1.53672 	0.94637 	1.53672 	 0.94637  
fi :71115-i 	TO.96889 : 	-1.-73115.  . -0.-96889 _ 	 
1.88821   	0.98170 	1.88821 	0.98170  

_ 	-2.03600 	0.,98996± _ 	= 2.03600 - - 0.98996 -  
2.18720 	0.99526 	2.18720 	0.99526  

_ -- 2. 35286- 	0.99840_ 	 - 2.15286 - -0499840 	  

	 -4.6510t   i.cm000 	-4.65101:±r -  
5.11848 	 	 1.00000   5.11848 	1.00000 	 

- 	- 	 =..-1:00000l  - 	'711+1N-FINITYHI-T 



- - 	- 
391 

- PROGRAM I3_2---=z7OVERALL 	 C0NFIDENCF_J 	80UND_7_ 

-***--** FUNGI IONAL 7RELIA81 TYJDI$TR-IOUTION - *****-: 

	 OBSERVED  FAILURES  = O.   TESTS  =  20.0000 	OBSERVED _R_ 7_ 1.0000 	ETA  FUNCTIONAL =  0.974766  

_PROBIRits 	 

	

0.   0.000000 	 
0.05± 
	

04.000000-= 	 
	 0.10 
	

0.000000 
Cre-000-0007±1=-E-1 

0.25  
0.30 	 0.000000 	 

	 0L35: 	- 	=  =-000000--  - 	- 
	 0.40 	 0.000000 

- 0 000000 
0.50     0.000000 

-0,A00000-f--  	 ---- 
0.60 

- 	0.65 
0.70 

-0.75 
0.80 
0.85 
0.90 
0.95 
1.00  

0.000000 
	 0.:000000'r 	 

0.000007 

	

0.001305 	 
0.011863 
0.076374 
	 31054 

0.599797  

***** ===RESULTS-- OVERALL RELIABILITY_DISTKIBUrION ***** 	 - 

OBSERVED OVERALL RELIABILITY 	= 0.97029898 	ETA OVERALL = 	0.92490070 

- OVERALL-=RELIABILITY-  DISTRIBUTION-  NINETIETH-  PERCENTILE - - 

OBSERVED OVERALL RELIABILITY FRACTILE 	 

LOWER _ 	8152 
	

UPPER = 0.7157 
	

MEAN = 0.7655 
	

MAX ERROR = 0.0498 



RESULTS OF LAGRANGE -THIRD - ORDERIT INTERPOLATION -  ***** 	 

FRACTILE 
:=UPPER _ AX7ERROR7--   	LOWER=- 

0.96906 0.97220 0.00314 0.97511 0.96941 	0.97226 0.00285 
0.96906--  -- 0 --.97511T 	  	- 10.0031 
0.96906 0.97220 0.00314 0.97511 0.969410.97226 0.00285 

--M5865_i; :::i-  --H 0 s-16222:__ -7 : 7 ,1- 0A0350-7.2-  _--: 0-.965557L-: -1 	 0.95908 - 	0.96231it L*: _--0-.00324:-_ 
0.87226 0.88416 0.01190 0.89524 0.87371 	0.88447 0.01076 

**--_**Irr7---SUMMARY---,i0E-RESULTS=-  

	 A 
	

ETA ISP 	ETA FN 	ETA 	RN 	ETA  FU 	 ETA  OV 	ZP  ISP 
	

ZP FN 	ZP RM 

FRACTILE 	 PERCENTILE 

r0.-76546 	 - 99:150 

T.-H--.-- 

-- _-i.: 

.-:-:_. 	.--- 

r-H-7 

 	8 0.68040 	- 	00111524 
9 0.50000 	0.89913 

10_ -- .s=0..40000 --. 	.-H-l.-:- 0 -.95195 
 0.30000 	 0.98672 ... 11 

---.---a.-20000,-, ---- - 0.99794 - 	71- 121- 
13 0.10000 	0.99984 

- 04050_00 ------- ---Ck2:1-3Z----'r-r---, 14-  
	 15 0.02500 	0. 

-16 -   	-----0.11-1-000-  :-=-_ - _-- :0.,... 
17 0.00500 	0. 

- -LOWER - 

,-  

0.82974 	0.86444 	0.03469 
 0.91914._:  	: 0.13854-1 ----- 1 0.01941, 
 0.96930 	0.97801 	 0.00871 
-0..99233- - - _ - _0 .99514- - . - -- 0.00280 --- 

	

__0.99922 	0.99953 
0 • - - . 	-=_ - --.:- 	..--=-0i  _. . 

0 • 	 0 • 

- - --. -0. 
0 • 	o. 	0. 

0.98200 0.97650 0.00550 
= 0.96300 r-  0.95300= = 0•01000:7== 

0.93600 

0.  	

	

- 0* 	 0 	• _ _ 	_ - 

	

0.     o •  o • 	o.  

	ETA  ISP 0.97533 
	ETA---FN - - 

ETA 	RM 0.97533 
-r-_r: -  ET-4--FU: _ __0.96580±-L 

 	ETA 	OV 0.89606 

0.97100 	 
0.94300 
0.91100 
0.85900 - 

o. 	0. 	o. 	o. 	o. 



PROGRAM 14.1  

OVERALL REL1 AS1 LlTY 1_114.E.L11-1000 FUNCTION S  



title 
bayesian confidence bound 

chapter o 

a*I000 
b*I000 
0'19 
0'39 
e>I000 
f>1000 
p3/ 
11->63 
110'3I 
W>I000 
)0'11 

i=o(4)I9 
read(ci) 
repeat 

i=o(I)I9 
read(di) 
repeato 

o=0 
ho=o 

1=1.(I)5 
hi=i/zo 
repeat 

1=6(1)11 
hi=h(i-I)+0.05 
repeat 

i=I2(032 

repeat 

h32=0 

1=1(1)31 
gi=Olog(hi) 
gi=0exp(2091) 
repeat 

PROGRAM I 4. 1  
newline 
1065,0,0,5.1 
newline 2 
space 38 
caption 
program 14.1 overall reliability likelihood function 
newline 3 
space 40 
caption 
Likelihood function ofi performance reliabilities 
newline 3 
space 21 

1=0(09 
print(di)1,4 
repeat 
newline 
space 21 
i=0(09 
print(ci)x,4 
repeat 
newline 2 
space 21 
i=I0(I)I9 
print(di)I,4 
repeat 
newLine 
space 21 
i=ro(4)r9 
print(ci)I,4 
repeat 

newline 3 
space 4! 
caption 
Likelihood function of functional reliability 
newLine 3 	• 

1=o(I0)20 
j=i+9 
space 21 

k=i(0.1 
print(hk)1,4 
repeat 

newline 
space 21 
k=i(r)j 
print(gk)I,4 
repeat 
newline 
newline 
repeat 

space-21 
print(h3o)I,4 
print(h31)I,4 
newline 
space-21 

print(g31)I,4 
newline 
newline 

O1=0(I)I000 
ai=o 
bi=o 
ei=o 
wi=0 
repeat 

m=3I 
p=I9 
n=0 



i="d‘Om 
j=n(Op 
k=n(r)p 
L=n(i)p 

a=h1djdka 
b=gicjckeL 
ci=Ointpt(I000a+0.5) 
wq=+/>+b 

jump 2o,eq>o 
aq=b 
b q=b 

2o)eq=eq+I 
jump 2I,aq>b 
aq=b 

2 I)jUMP 22,b>bq 
b q=b 
122 )repeat 

repeat 
repeat 

2)repeat 
I 
newLine 
newLine 

1=I(I)II 
xi=0 
repeat 

i=0(0100o 
xi=xr+ai 
x2=x2+bi 

jump 50,ei=0 
wi=wi/ei 

5o)f1=0.5a1+0.5bi 
x3=x3+fi 
x4=x4+wi 
repeat  

1=0(01000 
jump 5I,x5>ai 
xs=ai 

5I)jump 52,x6>bi 
x6=bi 

52)jump 53,x7>fi 
x7=fi 

53)jump 54,x8>wi 
x8=wi 

54)repeat 

i=0(0I000 
ai=ai/x5 
bi=bi/x6 
fi=fi/x7 
wi=wi/x8 
repeat 

a= 

newLine 3 
space st 
caption 
maximum LikeLihood estimates 

55)newLine 
newLine 
space 32 
caption 
average = 
i=o(I)I.000 
jump 56,wia 
repeat 

56)print(i/I000)I,5 
space 5 
caption 
maximum = 
1=0(0100o 
jump 57,a1.›-a 
repeat  

57)print(i/Io00)I,s 
space 5 
caption 
mid-range = 
i=0(1)I000 
jump 58,f1>a 
repeat 

58)print(i/z000)I,5 
jump I0I,I.o>a 

:jump 70 

72)xi=xI/x5 
X2=X2/X6 
x3=x3/x7 
x4=x4/x8 

a=0.I 
1=1(04 
jump 3o,xio 
xi=x 

3o)repeat 

ao=ao/xt 
bo=bo/x2 
fo=fo/X3 
wo=w0/x4 

1=I(0I0o0 
ai=a(1-0+ai/xi 
bi=b(1-0+bi/x2 
fi=f(1-0+fi/x3 
wi.w(i-I4+wi/x4 
repeat 

70)j=10(250)760 

k=j+240 



72)caption 
LikeLihood function of overaLL reLiabiLity 
jump 73 

Io0end 

cLose 
number 

0.0000 
0.0113 
0.1341 
0.1929 

0.0000 
0.7734 
0.9350  
0.9900 

0.0001 
0.0330 
0.1856 
0,1601 

0.5000 
0.8413 
0.9600 
0.9938 

o.0006 
0.0373 
0.2119 
0.0955 

0.5987 
0.8soo 
0.97.50 
0.9975 

0.0029 
0.0745 
062142 
0.0474 

0.6915 

0.8944 
0.9772 
0.9990  

0.0076 
0.0803 
0.2028 
0.0000 

0.7500 
0•9000 
0.9878 
1.0000 

*******= 

newLine 
1065,0,0,5.1 
newLine 2 
space 38 
caption 
program 14.1 overaLL reLiabiLity LikeLihood function 

-396 

newLine 3 
space 43 
jump 
caption 
cumuLative bayesian posterior distribution 

73)newLine 4 
space 14 
caption 
roveraLL 	average 	maximum 
caption 

minimum 	midrange 
newLine 2 

i=j(I0)k 
newLine 
space is 
print(i/I000)I,2 
space-5 
print(wi)0,6 
space-5 
print(ai)o,6 
space-5 
Print(bi)0,6 
space-5 
print(fi)o,6 
space 5 
print(ei)3,0 
repeat 

repeat 

jump 71,a=1 

8newLine 3 
space 42 
caption 
bayesian Lower 90 percent confidence bound 
jump 55 



3q7 
PROGRAM 14.1 OVERALL RELIAPILITy LIKELIHOOD FUNCTION 

LIKELIHOOD FUNCTION OF PERFORMANCE RELIAPILITIES 

0.0000 0.5000 0.5987 0.6915 0.7500 0.7734 0.6413 0.8500 0.8944 0.9000 
0.0000 0.0001 0.0006 0.0029 0.0076 0.0113 0.0330 0.0373 0.0745 0.0803 

0.9350 0.9600 0.9750 0.9772 0.9878 0.9900 0.9938 0.9975 0.9990 1.0000 
0.1341 0.1856 0.2119 0.2142 0.2028 0.1999 0.1601 0.0955 0.0474 0.0000 

LIKELIHOOD 	FUNCTION 	OF FUNCTIONAL 	RELIABILITY 

0.0000 0.1000 0.2000 0.3000 A.-4000 	, 0.5000 0.5500 0.6000 0.6500 0.7000 
0.0000 0.0000 0.0000 0.0000 rA.0000 0.0000 0.0000 0.0000 0.0002 0.0008 

0.7500 0.8000 0.8100 0.8200 0.830n 0.6400 0.500 0.8600 0.8700 0.8800 
0.0032 0.0115 0.0148 0.0189 0.0241 0.0306 0.0388 0.0490 0.0617 0.0776 

0.8900 0.9000 0.9100 0.9200 0.9300 0.9400 0.9500 0.9600 0.0700 0.9800 
0.0972 0.1216 0.1516 0.1887 0.234? 0.2901 0.3585 0.4420 0.c438 0.6676 

0.9900 1.0000 
0.8179 1.0000 

MAXIMUM 	LIKELIHOOD 	FSTIMATES 

AVERAGE = 	0.94300 MAXIMUM 	= 	0.93300 	MID-RANGE 	74 0.93300 



PROGRAM 14.1 OVERALL RELIABILITY LIKELIHOOD FUNCTION 

ROVERALL AVERAGE 

LIKELIHOOD 	FUNCTION 

MAXIMUM 

OF 	OVERALL 	RELIABILITY 

MINIMUM MIDRANGE NUMBER 

0,01 0.000000, 0 0.000000, 0 0.000000, 0 0.000000, n 0 
0.02 0.000000, 0 0.000000, 0 0.000000, 0 0.000000, o 0 
0.03 1.495503, -24 6.401662, -24 0.000000, 0 6.401662, -24 48 
0,04 1.587928, -24 6.561040, -25 6.923760, -24 9.095186, -25 63 
0.05 2.623706, -20 1.118772, -18 0.000000, 0 1.118772, -18 160 
0.06 7.217247, -19 6.712630, -18 0.000000. 0 6.712630, -18 103 
0,07 5.547730, -19 4.757683, -18 0.000000, n 4.757683, -18 111 
0.08 4.657350, -18 1.585894, -17 0.000000, 0 1.585894, -17 138 
0.09 1.677285, -15 2.232122, -14 0.000000. 0 2.232122, -14 183 
0.10 3.895500, -14 1:173117, -12 0.000000. 0 1.173117, -12 111 
0.11 1.034447, -12 7.892145, -12 3.567878, -16 7.892158, -12 28 
0.12 3.836111, -12 4.497449, -11 0.000000, 0 4.497449, -11 64 
0.13 6.229153, -12 3.767714, -11 0.000000, 0 3.767714, -11 84 
0.14 5.775767, -12 4.361541, -11 0.000000, n 4.361541, -11 102 
0.15 4.869045, -11 6..105101, -10 04000000, 0 6.105101, -10 208 
0.16 5.613928, -ii 3.561593, -10 0.000000, 0 3.561593, -10 135 
0.17 3.609074, -10 1,313156, -9 0.000000, 0 1.313156, -9 117 
0.18 9-.742591, -10 3.418061, -9 0.000000, 0 3.418061, -9 127 
0,19 9.111671, -10 3.340776, -9 0.000000, 0 3.340776, -9 162 
0.20 4.765725, -9 1.203726, -8 0.000000, n 1.203726, -8 134 
0.21 1.149556, 1.8 3.357806, -8 0.000000, 0 3.357806, -8 .178 
0.22 2.852630, -8 5.454798, -8 0.000000, 0 5.454798, -8 132 
0.23 2.966538, -9 8.347266, -8 0.000000, 0 8.347266, -8 166 
0,24 6.329403, -8 1.888511, -7 0.000000, 0 1.888C11, -7 132 
0.25 4.607236, -8 6.992877, -8 0.000000, 0 6.992877, -8 171 



PROGRAM 14.1 OVERALL RELIABILITY LIKELIHOOD FUNCTION 
	 399 

LIKELIHOOD FUNCTION OF OVERALL RELIABILITY 

ROVERALL AVERAGE MAXIMUM MINIMUM MIDRANGE NUMBER 

n.26 1.378763, -7 2.473340, -7 0.000000. n 2.473340, -7 171 
0,27 1.633199, -7 3.287213, -7 0.000000. 3.287213, -7 219 
0.28 3.307752, -7 8.186940, -7 0.000000, 0 8.186940, -7 246 
0.29 4.887610, -7 1.069587, -6 0.000000. 0 1.069587, -6 354 
0.30 7.916849, -7 1.195448, -6 0.000000, 0 1.195448, -6 211 
0.31 1.351214, -A 1.749013, -6 3.239816, 78 1.750199, -6 192 
0.32 1.928557, 76 3.236475, -6 0.000000, n 3.236475, -6 219 
0.33 3.438665, -6 4,174381, -6 0.000000, 0 4.174381, -6 198 
0,34 4,862234, -6 5.639215, -6 0.000000, n 5.639215, -6 288 
0.35 5.813799, -6 9.063029, -6 0.000000, 0 9.063029, -6 298 
n.36 9.834544, •6 1.435269, -5 0.000000, 1.435269, -5 264 
0.37 1.317593, 79 1.644224, -5 0.000000, n 1.644224, -5 373 
0.38 1.502890, -5 2.827527, -5 0.000000, 0 2.827527, -5 310 
n.39 2.660595, -5 3.310153, -5 0.000000. n 3.310153, -5 336 
0,40 3.361644, -5 5.647473, -5 n„oon000, 5.647473, -5 364 
0.41 4.515566, 75 7.115190, -5 0.000000s 0 7.115190, -5 441 
0.42 5.627437, 8.087677, -5 0.000000, o 8.087677, -5 450 
0.43 7.099634, 75 1.155872, -4 0.000000, 0 1,155872, -4 311 
0.44 1.285126, •4 1.750155, -4 0.000000. 1.750155, -4 354 
0.45 1.371118, -4 1.787984, -4 n„non000, n 1.787984, -4 325 
0.46 1.740318, -4 -2.700602, -4 0.000000, 0 2.700602, -4 309 
0,47 1.832064, -4 2.979584, -4 0.000000, 0 2.979584, -4 330 
0.48 2.193195: -4 3.219792, -4 0.000000, n 3.219792, -4 357 
0.49 2.531892, 74 3.786222, -4 0.000000, 0 3.786222, -4 331 
0,50 4,167692, -4 4,471434, -4 0.000000, 0 4.471434, -4 305 



PROGRAM 14.1 OVERALL RELIABILITY LIKELIHOOD FUNCTION 

RovERALL AVERAGE 

LIKELIHOOD 	FUNCTION 

MAXIMUM 

OF 	OVERALL 	RELIABILITY 

MINIMUM MIDRANGE NUMBER 

0.51 5.274658, -4 5.649032, -4 0,000000, 0 9.649932, -4 291 
0.52 7.178493, -4 8.496562, -4 0.000000, 0 8.496562, -4 354 
0.53 7.346845, -4 9.295515, -4 0.000000, 0 9.295515, -4 350 
.0.94 1.000517, .3 1.418915, -3 0.000000, n 1.418915, -3 326 
9,55 
0.56 

1.415175, 
1.440985, 

-3 
-.3 

1.620361, 
2.401053, 

-3 
-3 

0.000000, 
0.-000000. 

0 
0 

1.620361, 
2.401053, 

-3 
-3 

337 
380 

0,57 2.216782, •3 2.771043, -3 0.000000, 0 2.771043, -3 336 
0.98 2.293315, -3 2.492031,' -3 0.000000, 0 2.492031, -3 394 
0.59 3.904687, 3.422141, -3 9.000000, 0 3.422141, -3 324 
0.60 :5,722050, -3 4.292079, -3 0.000000, 0 4.292079, -3 370 
0.61. 4.702719, .3 4.592122, -3 0.00no00, n 4.592122, -3 300 
0.62 5.075022,• -3 6.063942, -3 0.000000, 0 6.063942, -3 304 
0.63 6.402313, -3 8.384928, -3 0.000000, 0 8.384928, -3 370 
0.64 9.278626, -3 9.395264, -3 0.009000, n 9.395264,- -3 333 
0.65 9.777971, .3 1.136776, -2 0.000000, -0 1.136776, -2 325 
0.66 1.531914, -2 1.353875, -2 0.000000, 0 1.353875, -2 291 
0.67 1,524796, -. 1.642976, -2 0.000000, o 1.642976,. -2 256 
0.68 1.933437, 2.106507, -2 0.000000, 0 2.106507, -2 370 
0,69 2.337577, -2 2.348013, -2 0.000000, 0 2.348013, -2 255 
0.70 2.820837, -2 2.701296, -2 0.000000, 0 2.701296, -2 249 
0,71 2.985423, 3.263251, -2 0.000000. 0 3.263251, -2 234 
0.72 3.411659, .2 4.534921, -2 0.000000, 0 4.534921,. -2 222 
0.73 4.941537, -2 5.247889, -2 0.000000, 0 5.247889, -2 339 
0.74 6.120442, -2 6.194223, -2 0'.000090, 0 6.194223, -2 291 
0.75 7,465454, -2 7.196235, -2 0.000000, n 7.196235, -2 241 

'too 



PROGRAM 14.1 OVERALL RELIABILITY LIKELIHOOD FUNCTION 

ROVERALL AVERAGE 

LIKELIHOOD 	FUNCTION 

MAXIMUM 

OF 	OVERALL 	RELIABILITY 

MINIMUM MIDRANGE NUMBER 

0076 7.145345, -2 8.573063, —2 0.000000,  0 8.573063, —2 260 
0.77 /.985596, 9.959890, —2 0.000000, 0 9.959890, —2 214 
0.78 9.089128, .•2 1.196699, —1 0.000000, 0 1.196699, —1 240 
0.79 9,149460i -2 1.390284, —1 0.000000, 0 1.390284, -1 259 
0.80 1,400314, 1.6632890 —1 0.000000, 0 1.663289, ...I.  236 
0.81 1.703996* —1 1.722665, —1 0.000000, 0 1.722665, —1 215 
0.82 1.890093, 2.321758, —1 0.000000, 0 2.321758, —1 292 
0.83 1,493933, 1.995050, —1 0.000000, 0 1.995050, -1 229 
0.84 1.950643, —1 2.475877, —1 0.000000, 0 2.475877, -i 168 
0.85 2.340021, 3.403767, —1 0.000000, 0 3.403767, —i 139 
0.86 4.120883, -1 3.621507, —1 0,000000. 0 3.621507, —1 166 
0,87 2.241288, 2.046055, —1 0.000000, 0 2.046055, —1 127 
0688 4.328830, 5.011136, —1 0.000000. 0 5.011136, -1 133 
0.89 5.134860, —1 6.074806, —1 0,000000, 0 6.074806, —1 110 
0,90 3•751399 2.957680, —1 0,000000, n 2.957680, —1 88 
0,91 6.056099, —1 7.108296, —1 0.000000. 0 7.108296, -1 76 
0.92 7.028011, 8,004365, —1 0.0000000 0 8.004365, —1 79 
0.93 7,297300, —1 7.578362, ..1 0.000000. 0 7.578362, —1 64 
0.94 6.537980, 6.113301, —1 0.000000, 0 6.113301, —1 61 
0.95 8.955730, 5.787943, —1 0.000000, 0 5.787943, —1 52 
0.96 5.395294, —1 5.479901, -1 0.000000, 0 5.479901, —1 31 
0.97 7.925003, 7.303622, —1 0.000000, 0 7.303622, ...1 20 
0,98 1.020717, -1 6.031406, —2 0.000000, 0 6.031406, •.2. 13 
0.99 1.622351, -1 7.374195, —2 0.000000, 0 7,374195, —2 10 
1.00 0,000000, -0 0.000000, 0 0.000000, 0 0.000000, 0 1 



PROGRAM 14.1 OVERALL RELIABILITY LIKELIHOOD FUNCTION 

ROVERALL AVERAGE 

CUMULATIVE 	PAYESIAN 

MAXIMUM 

POSTERIOR 	9ISTRIRUTION 

MINIMUM MIDRANGE NUMBER 

0,01 0,000000, 0 0.000000, 0 0.000000, 0 0.000000, 0 0 
0.02 7.250818, -30 1.928240, -30 1.973948, -27 3.468122, -30 0 
0.03 2,0030.98, -26 7.684606, -26 2.180812, -25 7.695635, -26 48 
0.04 2.995240, -24 3.837647, -23 5.153564, -24 3.835053, -23 63 
0.05 3,491279, -22 1.179239, -20 1.385878, -23 1.178319, -20 160 
0.06 9.995908, -21 9.015101, -20 1.771008, -22 9.008075, -20 1.03 
0.07 2.484735,-19 7.899482, -18 6.384392, -22 7.893314, -18 1.11 
0.08 1,652986, -18 4.819698, -17 6.275076, -21 4.815935, -17 136 
0.09 5.564360, -17 1.365309, -15 6.275076, -21 1.384227, -15 183 
0.10 7.652418, -16 1.833729, ..14 6.275076, -21 1.832297, -14 111 
0.11 3.750649, .q4 3.489031, -13 5.442563, -16 3.486311, -13 28 
0.12 1.513349, -13 2.316899, -12 9.494213, -16 2.315091, -12 64 
0.13 5,529600, -13 6.732600, -12 2.644610, -15 6.727345, -12 84 
0.14 1.342112, -12 1.287060, -11 3.753354, -15 1.286055, -11 102 
0.15 4.926719, -12 4.099517, -11 4.475259, -15 4.096316, -11 208 
0.16 1.226273, -11 6.939027, '11 1.567487, -14 6.933610, -11 135 
0.17 3.465801, -11 1.789754, -10 1.567487, -14 1.788357, -10 117 
0.18 8.577075, -11 4.358673, -10 3.414251, -14 4.355270, -10 127 
0.19 2,219327, -10 9.174808, -10 9.776709, -14 9.167645, -10 162 
0.20 4.828213, -10 1.725461, -9 9.776709,  -14 1.724114, -9 134 
0.21 1.280830, -9 3.664881, -9 9.776709, -14 3.662020, -9 178 
0.22 3.089009, -9 7.476174, -9 2.019629, -11 7.470352, -9 132 
0.23 5.537887, -9 1.471331, -8 3.111160, -11 1.470185, -8 166 
0.24 1.076194, -8 2.782035, -8 3.111160, -11 2.779865, -8 132 
0.25 1.754518, -8 4.422377, -8 3.111160, -11 4.418926, -8 171 



PROGRAM 14.1 OVERALL RELIABILITY LIKELIHOOD FUNCTION 

CUMULATIVE BAYESIAN 'POSTERIOR DISTRIRUTION 

ROVERALL AVERAGE MAXIMUM MINIMUM MIDRANGE NUMBER 

0.26 2.948267, -.8 6.279778, —8 1.340612, —in 6.274685, —8 171 
0.27 4.688034, —8 9.839691, -8 1.688600, —10 9.832021, —8 219 
0.28 7.914529, 1.513525, —7 1.688600. .-10 1.512345, —7 246 
0.29 1.308137, 2.395160, —7 4.000348,/ —10 2.393263, —7 354 
0.30 1.966993, —7 3.503959, —7 4.900348, -10 3.501227, —7 211 
0,31 3.269623, -7 5.093221, —7 1.603330, -8 5.089369, -7 192 
0.32 5.181525, -7 7.522519, 1.-603330, —8 7.516770, -7 219 
0.33 8.097331, -7 1.103579, —6 1.603330, -8 1.102730, —6 198 
0.34 1.248056, -h 1.638785, —6 1.603330, —A 1.637917, —6 288 
0.35 1.837543, 2.425680, 1.603330, —8 2.423798, —6 298 
0.36 2.741288, •6 3.512423, 1.603330, -8 3.509693, —6 264 
0.37 4.040429, -6 5.077604, 1.603330, -6 5.073651, —6 373 
0.38 5,638269, 7.466101, —6 1.603330, —R 7.460284, —6 310 
0.39 8.028261, -6 1.034927, 1.603330, •8 1.034120, —5 336 
0.40 1.150132, -5 1.468641, 1.603330, —8 1.467495, —5 364 
0.41 1.608139, 2.073103, 1.603330,  -8 2.071486, -.5 441 
0.42 2.211943, —5 2.863781, —5 1.603330. —8 2.881531, -5 450 
0.43 3.094246, 3.994634, —5 1.603330, —8 3.991516, —5 311 
0.44 4.229862s 5.554167, —5 1.606360, ...9 5.549831, —5 354 
0.45 5,590648, -5 7.380714, —5 1.603330, -.8 7.374952, -5 325 
0.46 7.417750, 9.871702, 1.603330, —8 9.863995, -5 309 
0.47 9.737887, —5 1.320809, —4 1.603330, —R 1.319777, -4 330 
0.48 1.254018, -4 1.723297, —4 1.603330, —8 1.721951, —4 357 
0,49 1.573032, —4 2.122859, 1.603330, —8 2.121202, —4 331 
0.50 1.994535, -4 2.576022, 1.603330, -8 2.574010, -4 305 
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PROGRAM 14.1 OVERALL RELIABILITY CIKELIHOoD FUNCTION 

ROVERALL AVERAGE 

CUMULATIVE 	RAYESIAN 

MAXIMUM 

POSTERIOR 	DISTRIRUTION 

MUNjMUM MIDRANGE NUMRER 

0.81 _2.544741, -4 3.157032, -4 1.603330. -8 3.154567, -4 291 
0,52 3.268016, -4 3.935069, -4 1.603330, -8 3.931997, -4 354 
0.53 4.141339, -4 4.883387, -4 1.603330, -8 4.879574, -4 350 
0.94 5.192157, -4 6.052535, -4 1.603330, ..8 6.047809, -4 326 
0.85 6.634063, 7.544975, -4 1.603330, ..8 7.539083, -4 337 
0456 8.471910, 9.448403, -4 1.603330, -8 9.441025, -4 380 
0.87 1.076580, -3 1.177842, -3 1.603330, -8 1.176922, -3 336 
0,88 1.336020, 1.432398, -3 1.603330. ..8 1.431279, -3 394 
0.99 1.659484, -3 1.724880, -3 1.603330, -8 1.723533, -3 324 
0.60 2.061686, -3 2.107011, -3 1.603330, -9 2.105366, -3 370 
0.61 2.581369, 2.589310, -3 1.603330, •8 2.587288, -3 300 
0.62 3,189245, -3 3.158624, -3 1.603330, -8 3.156157, 3 304 
0.63 3.912630, 3.885742, -3 1.603330. -8 3.882708, -3 370 
0.64 4.891873, 4.759007, -3 1.603330, -8 4.755290, -3 333 
0.65 6.071282, 5.630720, -3 1.603330, -8 5.826167, -3 325 
0.66 74503485, 7.119584, -3 1.603330, -8 7.114025, -3 291 
0.67 9.161747, -3 8.647539, -3 1.603330, -8 8.640787, -3 256 
0.68 1.112346, 1.056133, -2 1.603330,  -R 1.055308, -2 370 
0.69 1.346514, 1.278156, -2 1.603330, -. 1.277158, -2 255 
0.70 1.633008, 1.535940, -2 1.603330. ...8 1.534740, -2 249 
0.71 1.988802, -2 1.860850, -2 1.603330, -R 1.859397, -2 234 
0.72 2.382997, 2.251911, ..2. 1.603330, m8 2.250152, -2 222 
0.73 2.868490, 2.730699, -2 1.603330, '*9 2.728567, ..2 339 
0.74 3.443701, 3.283362, -2 1.603330,  " 3.280798, -2 291 
0.75 4,094960, 3.921938, -2 1.603330, -8 3.918876, -2 241 



PROGRAM 14.1 OVERALL RELIABILITY LIKELIHOOD FUNCTION 

CUMULATIVE BAYESIAN POSTERIOR DISTRIBUTION 

ROVERALL AVERAGE MAXIMUM MINIMUM MIDRANGE NUMBED 

0.76 4.869637, -2 4.683094, -2 1.603330, -8 4.679438, -2 260 
0.77 5.764265, -2 5.619587, '72 1.603330, -8 5.615199, -2 214 
0.78 6.822272, -2 6.760386, -2 1.606330, -8 6.755107, -2 240 
0.79 8.018648, -2 8.054609, -2 1.603330, -8 8.048319, -2 259 
0,80 9.388191, 72 9.496881, -2 1.603330, -8 9.489466, 72 236 
0.81 1.100287, 71 1.126095, -1 1.603330, 78 1.125215, -1 215 
0.82 1.285369, .71 1.327675, -1 1.603330, -8 1.326638, -1 292 
0013 1.488122, 71 1.553166, -1 1.6033300 -8 1.551953, 71 229 
0.84 1.728749, 71 -1•821985, 71. 1.603330, -8 1.820562, -1 168 
0.85 2,011236, 71 2.112012, .71 1.603330, -9 2.110362, -1 139 
n.86 2.363967, -1 2.481522, -1 1.603330, 78 2.479584, -1 166 
0.87 2.736115, -1 2.863150, -1 1.603330, -F1 2.860915, -1 127 
0.88 3.153402, -1 3.315784, 71.  1.603330, -8 3.313195, -1 133 
0.89 3.614811, 71 3.841795, 71 1.6063300 -8 3.838795, -1 11.0 
0,90 4.131937, -1 4.406953, -1 1.603330, -8 4.403512, -1 88 
0.91 4,768161, -1 4,998256, -1 1.603330, -8 4.994355, -1 76 
0.92 5.481357, -1 5.736904, -1 1.6033301 -8 5.732424, -1 79 
0.93 6.220690, -1 6.483836, -1 1.603330, 78 6.478773, -1 64 
0.94 7.005450, -1 7.267104, 71 1.603330, -R 7.261429, ..1 61 
0,95 7.880295, 71 8.052651, -1 1.603330, -8 8.046363, -1 52 
0,96 8.621344, -1. 8.795655, -1 1.603330, -8 8.788787, -1 31 
0,97 9.299353, -1 9.422834, 71 1.603330,  78 9.415476, -1 20 
0.98 9.710315, -1 9.806744, -1 1.603330, -8 9.799086, -1 13 
0.99 9.959696, 71 9.979320, -1 2.340658, -1 9.973356, -1 10 
1.00 1.000000 1.000000 1.000000 1.000000 1 

8AyESIAN LOWER 90 PERCENT CONFitiENcE ROUND 

AVERAGE = 0.80400 
	

MAXIMUM = 0.80300 	min-RANGE = 0.80300 



P20G2A,f\A 14 2.  
SAY ES1AN CONFIDENCE_ SOUND  



i=i(I)3I 
gi=0Log(hi) 
gi4exp(20gi) 
repeat 

j=o 

1=I(1)Is 
read(di) 
a=di 
jump 20 

2I)d(i+I7)=d 
repeat 

1=4(030  
a=hi 
jump 20 

22)h(i+32)=d 
repeat 
jump 23 

PROGRAM 14.2  

 

20)a=0Log(a) 
a=-2a - 
b=0Log(o.sa) 
b=0exp(o.20) 
c=0exp(-o.sa) 
d=14-a/2.54.aa/ 1 1.25+aaa/73.125 
d=r.I°326bcd 
jump 21,j=0 
jump 22 

23)newLine 
'065,0,0,5.1 
neviLine 2 
space 22 
caption 
program 14.2 bayesian confidence bound 
caption 
based on chi-squared prior distributions 

4.07 

titLe 
bayesian confidence bound 

chapter 0 

C->I9 
id39 
p3/  

u>3r 
w>I000 
x->I9 

i=o(a)I6 

read(ci) 
repeat 

go=o 
ho =o 
do=o 
dr7=I 
dI6=I 
d33=o 
h3i=x 
h32=1 
h33=0.9375 
h34=0.9086 
h35=0.8717 
h63=o 

i=I(05 
hi=i/I0 
repeat 

1=6(I)II 
hi=h(i-I)+0.0.5 
repeat 

i=12(1)30 
hi=h(1-04-0.0z 
repeat 



poi 

newLine 3 
space 37 
caption 
r performance 	LikeLihood 	cumuLative prior probabiLity 
newLine 
newLine 

1=0(1)16 
newLine 
space- 40 
print(di)I,4 
space- 6 
print(ci)I,4 
space-13 - 
print(I-d(ii-17))I,4 
repeat 

newLine 
1065,0,0,5.1 
newLine 2 
space 22 
caption 
program 14.2 bayesian confidence bound 
caption 
based on chi-squared prior distributions 

newLine 3 
space-37 
caption 
r functionaL 	LikeLihood 	cumuLative prior probabiLity 

newLine 
newLine 

i=0(031 
newLine 
space-- 40 
print(hi)I,4 
space-5 
print(gi)I,4 
space-13 - 
Print(I-h(i+32))I,4 
repeat 

newLine 
1°65,0,0,5.1 
newLine 2 
space 22 
caption 
program 14.2 bayesian confidence bound 
caption 
based on chi-squared prior distributions 

newLine 3 
space 52 
caption 
*tom upper bound **my, 
newLine 3 
space 30 
caption 
cumuLative posterior distribution function 
caption 
of overaLL reLiabiLity 

newLine 3 

n=1//
i=xI)3I 	- 
a=h(i+30-h(i+32) 

repeat 

i=x(I)I6 
a=d(i+I6)-d(i+I7) 
xi=0.saci+0.saca-I) 
repeat 

01=0(I)I000 
wi=o 
repeat 

m=11-1-3,3 

P=11-1- I5 
C=0 



jump 2,0.00000I>ui 

j.n(r)p 
k=n(Op 
L=n(i)p 
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a=hidjdkdL 
b=uixjxkxL 
q=0intpt(I000a4-0.5) 
wq=wq+b 
c=c+b 

repeat 
repeat 
repeat 

2)repeat 

w0=w0/c 
i=I(I)t000 
wi=w(1-01-wi/c 
repeat 
in=10 

• 
1=010)990 

j=i+9 - 
space 16 
k=i(I)j 
print(k/1000)I 
repeat 
newLine 
space 16 
k=i(I)j 
print(wk)I,5 
repeat 
newLine 
newLine 

jump 60,1010in  

newLine 
1065,0,0,5.1 
newLine 2 
space 22 
caption 
program 14.2 bayesian confidence bound 
caption 
based on chi—squared prior distributions 

newLine 3 
space 52 

jump 7o,jn=i 
caption 
**3*** upper bound *** *0* 
jump 65 

7o)caption 
****** Lower bound 

65 )newLine 3 
space. 30 
caption 
cumulative posterior distribution function 
caption 
of overaLL reLiabiLity 

newLine 3 
in=in+r0 

60)repeat 



r=o(I)1000 
jump 8,wr>o.io 
repeat 

3)5=0 
d=w(r-I) 
newLine 3 
space-41 
caption 
bayesian 90 percent confidence bound 

i=n(I)m 
jump,o.00000i>ui 
j=n(0)p 
k=n(I)p 
L=n(I)p 

a=hidjdkdL 
b=uixjxba 
q=0intpt(I000a+0.5 
jump II,q=r 

to)repeat 
repeat 
repeat 

9)repeat - 
jump 12 

Ii)ws=a. 
w(s+0=b/c 
S=S+2 
jumpI0 

12)j=s-4 

13)1=0 
s=0(2)j - 
jump 14,w(s+2)›ws 
a=ws 
b=w(s+I) 
ws=w(s+2) 
w(s+0=w(s+3) 
w(s+2)=a 
w(s+3)=b  

1=1 

I4)repeat 

jump 13,i=I 
i=it2, 
1=0(2)j 
d=d+w(i+I) 
jump 40,d)o.ro 
repeat - 
40)Print(wi)3,5 

jump Iot,n=o 
n=o 

newLine 
'065,0,0,5.1 
newLine 2 
space 22 
caption 
program 14.2 bayesian confidence bound 
caption 
based on chi-squared prior distributions 

newLine 3 
space 52 
caption 
****** Lower bound ****111.41 
newLine 3 
space 30 
caption 
cumuLative posterior distribution function 
caption 
of overaLL reLiabiLity 

newLine 3 

i=0(030 
ui=u(i+i) 
repeat 

xi=x(i+I) 
repeat • 

tfil 0 



jn=i 
jump 

Ior)end 

cLose 

0.0000 0180001 0.0006 080029 0.0076 
0.0373 0.0803 
0.1341 0.1856 0.2119 082142 0.2028 
081929 0.1601 0.0955 0.0474 0.0000 

005000 0.5987 0.6915  0.7500 
0.8500 0489000 
089350 089600 0.9750 0.9772 0.9878 
0.9900 0.9938 0.9975 0.9990 

It" 

•+;Z 



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

R 	PERFORMANCE LIKELIHOOD CUMULATIVE 	PRIOR PROBABILITY 

0.0000 0.0000 0.0000 
0.5000 0.0001 0.1132 
0.5987 0.0006 0.1510 
0.6915 0.0029 .0.1979 
0.7500 0.0076 0.2351 
0.8500 0.0373 0.3213 
0.9000 0.0803 0.3843 
0.9350 0.1341 0.4457 
0.9600 0.1856 0.5081 
0.9750 0.2119 0.5621 
0.9772 0.2142 0.5720 
0.9878 0.2028 0.6337 
0.9900 0.1929 0.6514 
0.9931 0.1601 0.6906 
0.9975 0.0955 4.7533 
0.9990 0.0474 0.8038 
1.0000 0.0000 1.0000 



PROGRAM 14.2 	BAYESIAN 	CONFIDENCE- BOUND 

R 	FUNCTIONAL 	LIKELIHOOD 

BASED 	ON 	CHI-SQUARED 	PRIOR 	DISTRIBUTIONS 

CUMULATIVE PRIOR PROBABILITY 

0.0000 0.0000 0.0000 
0.1000 0.0000 0.0625 
0.2000 0.0000 0.0914 
0.3000 0.0000 0.1283 
0.4000 0.0000 0.0865 
0.5000 0.0000 0.1132 
0.5500 0.0000 0.1310 
0.6000 0.0000 0.1516 
0.6500 0.0002 0.1754 
0.7000 0.0008 0.2029 
0.7500 0.0032 .0.2351 
0.8000 0.0115 0.2736 
0.8100 0.0148 0.2923. 
0.8200 0.0189 0.2913 
0.8300 0.0241 0.3008 
0.6400 0.0306 0.3108 
0.8500 0.0388 0.3213 
0.8600 0.0490 0.3324 
0.8700 0.0617 0.3441 
0.8800 0.0776 0.3566 
0.8900 0.0972 0.3700 
0.9000 0.1216 0.3843 
0.9100 0.1516 0.3998 
0.9200 0.1887 0.4168 
0.930n 0.2342 0.4355 
0.9400 0.2901 0.4564 
0.9500 0.3585 0.4803 
0.9600 0.4420 0.5081 
0.9700 0.5438 0.5419 
0.9800 0.6676 0.5857 
0.9900 0.8179 0.6514 
1.0000 1.0000 1.0000 



PROGRAM 14.2 BAYESIAN CONFIDENCE ROUND BASED ON CHI-SQUARED PRIOR DISTRIBUTIONS 

****** 	UPPER 

CUMULATIVE 	POSTERIOR 	DISTRIBUTION 

BOUND 	***IP** 

FUNCTION 	OF 	OVERALL 	RELIABILITY 	• 

0.00000 0.00100 0.00200 0.00300 0.00400 0.00500 0.00600 0.00700 0.00800 0.00900 

0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 

0.01000 0.01100 0.01200 0.01300 0.01400 0.01500 0.01600 0.01700 0.01800 0.01900 

0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 

0.02000 0.02100 0.07200 0.02300 0.02400 0.02500 0.02600 0.02700 0.02800 0.02900 

0.00000 0.00000 0.00000 0.00000 • 0.00000 o.000no 0.00000 0.00000 0.00000 0.00000 

0.03000 0.03100 0.03200 0.03300 0.03400 0.03500 0.03600 0.03700 0.03800 0.03900 

°Anon() 0.00000 0.00000 0.00000 0.00000. 0.00000 0.00000 0.00000 0.00000 0.00000 

0.04000 0.04100 0.04200 0.04300 0.04400 0.04500 •0.04600 0.04700 0.04800 0.04900 

0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 

0.09000 0.05100 0.05200 0.05300 0.05400 0.05500 0.05600 0.05700 0.05800 0.05900 

0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 

0.06000 0.06100 0.06200 0.06300 0.06400 0.06900 0.06600 0.06700 0.06800 0.06900 

0.00000 n.00000 0.00000 0.00000 0.00000 0.00000 o.00000 0.00000 0.00000 0.00000 

0.07000 0.07100 0.07200 0.07300 0.07400 0.07500 0.07600 0.07700 0.07800 0.07900 

0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000  0.00000 0.00000 0.00000 

0.08000 0.08100 0.08200 0.08300 0.08400 0.08500 0.08600 0.08700 0.08800 0.08900 
0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 o.onono 0.0000o 0.00000 6.0000 

0.00000 0.09100 0.09200 0.09300 0.09400 0.09500 0.09600 0.09700 0.09800 0.09900 

0.00000 0.00000 0.00000 0.00000 0.00000 o.onono 0.00000 0.00000 0.00000 0.00000 

0.10000 0.10100 0.10200 0.10300 0.10400 0.10500 0.10600 0.10700 0.10800 0.10900 

0.00000 0.00000 0.00000 0.00000 0.00000 o.00nno 0.00000 0.00000 0.00000 0.00000 



PROGRAM 14.2 RAYESIAN CONFIDENCE BOUND BASED ON CHI-SQUARED PRIOR DISTRIBUTIONS 

****** 	UPPER 

CUMULATIVE 	POSTERIOR 	DISTRIBUTION 

BOUND 	****** 

FUNCTION 	OF 	OVERALL 	RELIABILITY 

0.11000 0.11100 0.11200 0.11300 0.11400 0.11500 0.11600 0.11700 0.11800 0.11900 
0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 

0.12000 0.12100 0.12200 0.12300 0.12400 0.12500 0.12600 0.12700 0.12800 0.12900 
0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000.  

0.13000 0.13100 0.13200 0.13300 0.13400 0.13500 0.13600 0.13700 0.13600 0.13900 
0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 

0.14000 0.14100 0.14200 0.14300 0.14400 0.14500 0.14600 0.14700 0.14800 0.14900 
0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 

0.15000 0.15100 0.15200 0.15300 0.15400 0.15500 0.16n0 0.15700 0.15800 0.15900 
0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 

0.16000 0.16100 0.16200 0.16300 0.16400 0.16500 0.16600 0.16700 0.16800 0.16900 
0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 

0.17000 0.17100 0.17200 0.17300 0.17400 0.17500 0.17600 0.17700 0.17800 0.17900 
0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 

0.1'000 0.18100 0.1P200 0.18300 0.18400 0.18500 0.114600 0.18700 0.18800 0.16900 
0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 

0.19000 0.19100 0.19200 0.19300 0.19400 0.19500 0.19600 0.19700 0.19800 0.19900 
0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 

0.20000 0.20100 0.20200 0.20300 0.20400 0.20500 0.20600' 0.20700 0.20800 0.20900 
0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.onono 0.00000 
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PROGRAM 14.2 BAYESIAN CONFIDENCE OOUND BASED ON CHI-SQUARED PRIOR DISTRIRUTIONS 

ift***** 	UPPER 

CUMULATIVE 	POSTERIOR 	DISTRIBUTION 

BOUND 	****** 

FUNCTION 	OF 	OVERALL 	RELIABILITY 

0.21000 0.21100 0.21200 0.21300 0.21400 0.21500 0.21600 0.21700 0.21800 0.21900 
0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 

0.22000 0.22100 0.22200 0.22300 0.22400 0.22500 0.22600 0.22700 0.22800 0.22900 
0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 

0.23000 0.23100 0.23200 0.23300 0.23400 0.23500 0.23600 0.23700 0.23800 0.23900 
0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 

0.24000 0.24100 0.24200 0.24300 0.24400 0.24500 0.24600 0.24700 0.24800 0.24900 
0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 

0.25000 0.25100 0.25200 0.25300 0.25400 0.25500 0.25600 0.25700 0.25800 0.25900 
0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 

0.26000 0.26100 0.26200 0.26300 0.26400 0.26500 0.26600 0.26700 0.26800 0.26900 
0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 

0.27000 0.27100 0.27200 0.27300 0.27400 0.27500 0.27600 0.27700 0.27800 0.27900 
0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 

0.28000 0.28100 0.28200 0.28300 0.28400 0.28900 0.28600 0.28700 0.28800 0.28900 
0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0-.00000 0.00000 

0.29000 0.29100 0.29200 0.29300 0.29400 0.29500 0.29600 0.29700 0.29800 0.29900 
0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 

0.30000 0.30100 0.30200 0.30300 0.30400 0.30500 0.30600 0.30700 0.30800 0.30900 
0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 



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

****** 	UPPER 

CUMULATIVE 	POSTERIOR 	DISTRIBUTION 

BOUND 	****** 

FUNCTION 	OF 	OVERALL 	RELIABILITY 

0.31000 0.31100 0.31200 0.31300 0.31400 0.31500 0.31600 0.31700 0.31800 0.31900 
0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 

0.32000 0.32100 0.32200 0.32300 0.32400 0.32900 0.32600 0.32700 0.32800 0.32900 
0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 

0.33000 0.33100 0.33200 0.33300 0.33400 0.33500 0.33600 0.33700 0.33800 0.33900 
0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 

0.34000 0.34100 0.34200 0.34300 0.34400 0.34500 0.34600 0.34700 0.34800 0.34900 
0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 

0.35000 0.35100 0.35200 0.35300 0.35400 0.35500 0.35600 0.35700 0.35800 0.35900 
0.00000 0.00000 0.00000 0.00000 0..00000 0.00000 0.00000 0.00000 0.00000 0.00000 

0.36000 0.36100 0.36200 0.36300 0.36400 0.36900 0.36600 0.36700 0.36800 0.36900 
0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 

0.37000 0.37100 0.37200 0.37300 0.37400 0.37500 0.37600 0.37700 0.37800 0.37900 
0.00000 0.00000 0.00000 n.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 

0.38000 0.38100 0.38200 0.38300 0.38400 0.38500 0.38600 0.38700 0.38800 0.38900 
0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 

0.39000 0.39100 0.39200 0.39300 0.39400 0.39500 0.30600 0.39700 0.39800 0.39900 
0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00001 0.00001 0.00001 

0.40000 0.40100 0.40200 0.40300 0.40400 0.40900 0.40600 0.40700 0.40800 0.40900 
0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 
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PROGRAM 14.2 BAYESIAN CONFIDENCE BOUND BASED oN CHI-SQUARED PRIOR oisTRI';uTIoNs 

.****** 	UPPER 

CUMULATIVE 	POSTERIOR 	DISTRIBUTION 

BoUND 	****** 

FUNCTION 	OF 	OVERALL 	REL1AATLITY 

0.41000 0.41100 0.41200 0.41300 0.41400 0.41500 0.41600 0.41700 0.41800 0.41900 
0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 

0.42000 0.42100 0.42200 0.42300 0.42400 0.42500 0.42600 0.42700 0.42800 0.42900 
0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 

0.43000 0.43100 0.43200 0.43300 0.43400 0.43500 0.43600 0.43700 0.43800 0.43900 
0.00002 0.00003 0.00003 0.00003 0.00003 0.000n3 0.00003 0.00003 0.00003 0.00004 

0.44000 0.44100 0.44200 0.44300 0.44400 0.44500 0.44600 0.44700 0.44800 0.44900 
0.00004 0.00004 0.00004 0.00004 0.00004 0.00005 0.00005 0.00005 0.00005 0.00006 

0.45000 0.45100 0.45200 0.45300 0.45400 0.45500 0.45600 0.45700 0.45800 0.45900 
0.00006 0.00006 0.00006 0.00006 0.00006 0.00006 0.00007 0.00007 0.00007 0.00007 

0.46000 0.46100 0.46200 0.46300 0.46400 0.46500 0.46600 0.46700 0.46800 0.46900 
0.00007 0.00008 0.00008 0.00009 0.00009 0.00009 0.00010 0.00010 0.00011 0.00011 

0.47000 0.47100 0.47200 0.47300 0.47400 0.47500 0.47600 0.47700 0.47800 0.47900 
0.00011 0.00012 0.00012 0.00012 0.00013 0.00014 0.00014 0.00015 0.00015 0.00015 

0.48000 0.48100 0.48200 0.48300 0.48400 0.48500 0.48600 0.48700 0.48800 0.48900 
0.00016 0.00016 0.00017 0.00018 0.00018 0.-00019 .0.00019 0.08020 0.00021 0.00022 

0.49000 0.49100 0.49200 0.49300 0.49400 0.49500 0.49600 0.49700 0.49800 0.49900 
0.00022 0.00022 0.00023 0.00024 0.00024 0.00025 0.00025 0.00026 0.00026 0.00027 

0.50000 0.50100 0.50200 0.50300 0.50400 0.50500 0.50600 0.50700 0.50800 0.50900 
0.00027 0.00027 0.00027 0.00028 0.00028 0.00028 0.00029 0.00029 0.0002Q 0.00030 

LOg 



PROGRAM 14.2 BAYEsIAN CONFIDENCE ROUND BASED ON CHI•SQUARED PRIOR DISTRIRUTIONS 

****** 	UPPER 

CUMULATIVE 	POSTERIOR 	DISTRIBUTION 

BOUND 	4****** 

FUNCTION 	OF 	OVERALL 	RELIABILITY 

0.51000 0.51100 0.51200 0.51300 0.51400 0.51500 0.51600 0.51700 0.51800 0.51900 
0.00010 0.00030 0.00030 0.00030 0.00030 0.00031 0.00031 0.00032 0.0003? 0.00032 

0.52000 0.52100 0.52200 0.52300 0.52400 0.52500 0.52600 0.52700 0.52800 0.52900 
0.00032 0.00032 0.00032 0.00033 0.00033 0.00034 0.00034 0.00034 0.00035 0.00035 

0.53000 0.53100 0.53200 0.53300 0.53400 0.53500. 0.51600 0.53700 0.51800 0.53900 
0.00035 0.00036 0.00037 0.00037 0.00037 0.00038 0.00038 0.00040 0.00040 0.00040 

0.54000 0.54100 0.54200 0.54300 0.54400 0.54500 0.54600 0.54700 0.54800 0.54900 
0.00041 0.00041 0.00042 0.00042 0.00042 0.00043 0.00044 0.00045 0.00045 0.00046 

0.55000 0.55100 0.55200 0.55300 0.55400 0.55500 0.55600 0.55700 0.55800 0.55900 
0.00047 0.00047 0.00048 0.00050 0.00051 0.00051 0.00053 0.00053 0.00054 0.00055 

0.56000 0.56100 0.56200 0.56300 0.56400 0.56500 0.56600 0.56700 0.56800 0.56900 
0.00058 0.00058 0.00060 0.00060 0.00062 0.00063 0.00063 0.00064 0.00066 0.00068 

0.57000 0.57100 0.57200 0.57300 0.57400 0.57500 0.57600 0.57700 0.5780n 0.57900 
0.00069 0.00071 0.00072 0.00075 0.00078 0.00079 0.00080 0.00082 0.00084 0.00085 

0.511,000 0.58100 0.58200 0.58300 0.58400 0.58500 0.58600 0.58700 0.58800 0.58900 
0.00087 0.00089 0.00094 0.00095 0.00099 0.00100 0.00102 0.00103 0.00106 0.00107 

0.59000 0.59100 0.59200 0.59300 0.59400 0.59500 0.59600 0.59700 0.59800 0.59900 
0.00109 0.00112 0.00113 0.00114 0.00116 0'.00117 0.00121 0.00125 0.00126 0.00127 

0.60000 0.60100 0.60200 0.60300 0.60400 0.60500 0.60600 0.60700 0.60800 0.60900 
0.00128 0.00129 0.00130 0.00131 0.00132 0.00115 0.00136 0.00140 0.00144 0.00145 
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PROGRAM 14.2 BAYESIAN CONFIDENCE BOUND BASED ON CHI-SQUARED PRIOR DIsTRIPUTIONS 

****** 	UPPER 

CUMULATIVE 	POSTERIOR 	DISTRIBUTION 

BOUND 	****** 

FUNCTTOJ 	OF 	OVERALL 	RELIABILITY 

0.61000 0.61100 0.61200 0.61300 0.61400 0.61500 0.61600 0.61700 0.61.800 0.61900 
0.00146 0.00148 0.00153 0.00154 0.00156 0.00162 0.00165 0.001.66 0.00169 0.00171 

0.62000 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 0.63800 0.63900 
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 0.0027,5 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 040349 0.00368 0.00379 0.00389 0.00395 

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 0.00484 0.00491 

0.67000 0.67100 0.67200 0.67300 0.67400 0.67500 0.67600 0.67700 0.67800 0.67900 
0.00500 0.00508 0.00515 0.00545 0.00560 0.00575 0.00598 0.00603 0.00606 0.0061.9 

0.68000 0.68100 0.68200 0.68300 0.68400 0.68500 0.68600 0.68700 0.68800 0.68900 
0.00628 0.00639 0.00649 0.00664 0.00684 0.00696 0.00702 0.00716 0.00729 0.00743 

0.69000 0.69100 0.69200 0.69300 0.69400 0.69500 0.69600 0.69700 0.69800 0.69900 
0.00755 0.00771 0.00776 0.00798 0.00830 0.00818 0.00841 0.00860 0.00865 0.00884 

0.70000 0.70100 0.70200 0.70300 0.70400 0.70500 0.70600 0.70700 0.70800 0.70900 
0.00889 0.00911 0.00936 0.00942 0.00977 0.00983 0.00995 0.01005 0.01024 0.01032 



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

****** 	UPPER 

CUMULATIVE 	POSTERIOR 	DISTRIBUTION 

ROUND 	****** 

FUNCTION 	OF 	OVERALL 	RELIARTLITY 

0.71000 0.71100 0.71200 0.71300 0.71400 0.71500 0.71600 0.71700 0.71800 0.71900 
0.01038 0.01075 0.01085 0.01113 0.01143 0.01214 0.01237 0.01248 0.01295 0.01303 

0.72000 0.72100 0.72200 0.72300 0.72400 0.72500 0.72600 0.72700 0.72800 0.72900 
0.01323 0.01346 0.01393 0.01411 0.01436 0.01450 0.01458 0.01405 0.01507 0.01543 

0.73000 0.73100 0.73200 0.73300 0.73400 0.73500 0.73600 0.73700 0.73800 0.73900 
0.01556 0.01588 0.01619 0.01649 0.01731 0.01743 0.01778 0.01789 0.01819 0.01846 

0.74000 0.74100 0.74200 0.74300 0.74400 0.74500 0.74600 0.74700 0.74800 0.74900 
0.01877 0.01917 0.01939 0.02002 0.02016 0.02040 0.02139 0.02159 0.02270 0.02233 

0.75000 0.75100 0.75200 0.75300 0.75400 0.75500 0.75600 0.75700 0.75800 0.75900 
0.02263 0.02276 0.02292 0.02313 0.02333 0.02390 0.02496 0.02575 0.02596 0.02620 

0.76000 0.76100 0.76200 0.76300 0.76400 0.76500 0.76600 0.76700 0.76800 0.76900 
0.02688 0.02708 0.02733 0.02945 0.02988 0.03037 0.03061 0.03104 0.03129 0.03165 

0.77000 0.77100 0.77200 0.77300 0.77400 0.77500 0.77600 0.77700 0.77800 0.77900 
0.03198 0.03233 0.03257 0.03282 0.03314 0.03464 0.03517 0.03597 0.03689 0.03744 

0.78000 0.78100 0.79200 0.78300 0.78400 0.78500 0.78600 0.78700 0.78800 0.78900 
0.03781 0.03817 0.03871 0.03989 0.04039 0.04245 0.04292 0.04442 0.04512 0.04551 

0.79000 0,79100 0.70200 0.79300 0.79400 0.79500 0.79600 0.79700 0.79800 0.79900 
0.04767 0.04704 0.04886 0.05012 0.05120 0.05209 0.05474 0.05556 0.05643 0.05682 

0.80000 0.80100 0.80200 0.80300 0.80400 0.80500 0.80600 0.80700 0.80800 0.80900 
0.05682 0.05917 0.06012 0.06065 0.06133 0.06223 0.06571 0.06620 0.07145 0.07226 



PROGRAM 14.2 BAYESIAN CONFIDENCE ROUND BASED oN CHI-SOuARED PRIOR DISTRIBUTIONS 

****** 	UPPER 

CUMULATIVE 	POSTERIOR 	DISTRIBUTION 

BOUND 	****** 

FUNCTION 	OF 	OVERALL 	RELIABILITY 

0.81000 0.81100 0.81200 0.81300 0.81400 0.81500 0.81600 0.81700 0.81800 0.81900 
0.07391 0.07578 0.07693 0.07745 0.07982 0.08145 0.08291 0.08386 0.08459 0.08791 

0.82000 0.82100 0.82200 0.82300 0.82400 0.82500 0.82600 0.82700 0.82800 0.82900 
0.09270 0.09380 0.09500 0.09651 0.09838 0.09945 0.10036 0.10277 0.10459 0.11014 

0.83000 0.83100 0.83200 0.83300 0.83400 0.83500 0.83600 0.83700 0.83800 0.83900 
0.11104 0.11669 0.11.744 0.11925 0.12233 0.12244 0.12635 0.12709 0.12991 0.13673 

0.84000 0.84100 0.84200 0.84300 0.84400 0.84500 0.84600 0.84700 0.84800 0.84900 
0.13865 0.14062 0.14686 0.14861 0.15103 0.15303 0.15478 0.15651 0.15808 0.15986 

0.85000 0.85100 0.85200 0.85300 0.85400 0.85500 0.85600 0.85700 0.85800 0.85900 
0.16084 0.16226 0.16520 0.17181 0.17272 0.17597 0.17892 0.18062 0.18288 0.18608 

0.86000 0.86100 0.86200 0.86300 0.86400 0.86500 0.86600 0.86700 0.86800 0.86900 
0.18827 0.18917 0.19662 0.19938 0.20481 0.20687 0.20891 0.21545 0.21674 n.22317 

0.87000 0.87100 0.87200 0.87300 0.87400 0.87500 0.87600 0.87700 0.87800 0.87900 
0.22411 0.22630 0.23164 0.23382 0.23665 0.24839 0.24968 0.25442 0.26226 0.26410 

0.88000 0.88100 0.88200 0.88300 0.88400 0.88500 0.88600 0.88700 0.88800 0.88900 
0.26829 0.26970 0.27181. 0.27396 0.27871 0.28286 0.28446 0.29801 0.30179 0.31341 

0.89000 0.89100 0.89200 0.89300 0.89400 0.89500 0.89600 0.89700 0.89800 0.89900 
0.31616 0.32077 0.32928 0.33096 0.33547 0.34184 0.34463 0.35006 0.35568 n.36340 

0.90000 0.90100 0.90200 0.90300 0.90400 0.90500 0.90600 0.90700 0.90800 0.90900 
0.36577 0.37857 0.38029 0.38841 0.38969 0.39279 0.39981 0.40138 0.40428 0.41213 



PROGRAM 14.2 BAYESIAN CONFIDENCE ROUND BASED oN CHI-SQUARED PRIOR I1ISTRIRUTIONS 

iiii.**** 	UPPER 

CUMULATIVE 	POSTERIOR 	DISTRIHUTIoN 

BOUND 	****** 

FUNCTION 	OF 	OVERALL 	RELIABILITY 

0.91000 0.91100 0.91200 0.91300 0.91400 0.91500 0.91600 0.91700 0.91800 0.91900 
0.42032 0.42575 0.43902 0.44712 0.45332 0.45967 0.46493 0.46723 0.47583 0.49115 

0.92000 0.92100 0.92200 0.92300 0.92400 0.92500 0.92600 0.92700 0.92800 0.92900 
0.48542 0.49623 0.50032 0.50859 0.51557 0.53183 0.53491 0.55084 0.55416 0.56094 

0.93000 0.93100 0.93200 0.93300 0.93400 0.93500 0.93600 0.93700 0.93800 0.93900 
0.57245 0.57381 0.57975 0.58528 0.59740 0.60385 0.61326 0.62324 0.62693 0.64174 

0.94000 0.94100 0.94200 0.94300 0.94400.  0.94500 0.94600 0.94700 0.94800 0.94900 
0.64333 0.65160 0.66347 0.66564 0.66887 0.67678 0.68942 0.69708 0.71546 0.71797 

0.95000 0.95100 0.95200 0.95300 0.95400 0.99900 0.95600 0.95700 0.95800 0.95900 
0.72549 0.73947 0.74700 0.75935 0.76578 0.77091 0.77443 0.78838 0.70408 0.80117 

0.96000 0.96100 0.96200 0.96300 0.96400 0.96500 0.96600 0.96700 0.96800 0.96900 
0.80444 0.81663 0.82334 0.83902 0.84662 0.85220 0.85799 0.86465 0.86909 0.87516 

0.97000 0.97100 0.97200 0.97300 0.97400 0.97500 0.97600 0.97700 0.97800 0.97900 
0.88510 0.88667 0.80471 0.90710 0.91029 0.92098 0.92849 0.93110 0.93528 0.94318 

0.98000 0.98100 0.98200 0.98300 0.98400 0.98500 0.98600 0.98700 0.98800 0.98900 

0.94385 0.94945 0.99425 0.95962 0.96481 0.97296 0.97398 0.97817 0.98243 0.98533 

0.99000 0.99100 0.99200 0.99300 0.99400 0.99500 0.99600 0.99700 0.99800 0.99900 
0.98776 0.99036 0.90082 0.99286 0.99478 0.99629 0.99682 0.99913 0.99944 0.99993 

BAYESIAN 90 PERCENT CONFIDENCE ROUND 0.82608 



PROGRAM 14.2 BAYESIAN CONFIDENCE,. BOUND BASED ON CHI-SQUARED PRIOR DISTRIBUTIONS 

****** 	LOWER 

CUMULATIVE 	POSTERIOR 	DISTRIBUTION 

BOUND 	****** 

FUNCTION 	OF 	OVERALL 	RELIABILITY 

0.00000 0.00100 0.00200 0.00300 0.00400 0.00500 0.00600 0.00700 0.00800 0.00900 
0.00023 0.00023 0.00023 0.00023 0.00023 0.00023 0.00023 0.00023 0.00023 0.00023 

0.01000 0.01100 0.01200 0.01300 0.01400 0.01500 0.01600 0.01700 0.01800 0.01900 
0.00023 0.00023 0.00023 0.00023 0.00023 0.00023 0.00023 0.00023 0.00023 0.00023 

0.02000 0.02100 0.02200 0.02300 0.02400 0.02900 0.02600 0.02700 0.02800 0.02900 
0.00023 0.00023 0.00023 0.00023 0.00023 0.00023 0.00023 0.00023 0.00023 0.00023 

0.03000 0.03100 0.03200 0.03300 0.03400 0.03900 0.03600 0.03700 0.03800 0.03900 
0.00023 0.00023 0.00023 0.00023 0.00023 0.00023 0.00023 0.00023 0.00023 0.00023 

0.04000 0.04100 0.04200 0.04300 0.04400 0.04500 0.04600 0.04700 0.04800 0.04900 
0.00023 0.00023 0.00023 0.00023 0.00023 0.00073 0.00023 0.00023 0.00023 0.00023 

0.05000 0.05100 0.05200 0.05300 0.05400 0.09500 0.05600 0.05700 0.09800 0.05900 
0.00023 0.00023 0.00023 0.00023 0.00023 0.00023 0.00023 0.00023 0.00023 0.00023 

0.06000 0.06100 0.06200 0.06300 0.06400 0.05500 0.06600 0.06700 0.06800 (1.06900 
0.00023 0.00023 0.00023 0.00023 0.00023 0.00023 0.00023 0.00023 0.00023 0.00023 

0.07000 0.07100 0.07200 0.07300 0.07400 0.07500 0.07600 0.07700 0.07800 0.07900 
0.00023 0.00023 0.00023 0.00023 0.00023 0.00023 0.00023 0.00023 0.00023 0.00023 

0.08000 0.09100 0.08200 0.08300 0.08400 0.08900 0.08600 0.08700 0.08800 0.08900 
0.00023 0.00023 0.00023 0.00023 0.00023 0.00023 0.00023 0.00023 0.00023 0.00023 

0.09000 0.09100 0.09200 0.09300 0.09400 0.09900 0.09600 0.09700 0.09800 0.09900 
0.00023 0.00023 0.00023 0.00023 0.00023 0.00023 0.00023 0.00023 0.00023 0.00023 

0.10000 0.10100 0.10200 0.10300 0.10400 0.10500 0.10600 0.10700 0.10800 0.10900 
0.00023 0.00023 0.00023 0.00023 0.00023 0.00023 0.00023 0.00023 0.00023 0.00023 



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

LOWER 

CUMULATIVE 	POSTERIOR 	DISTRIBUTION 

BOUND 	******, 

FUNCTION 	OF 	OVERALL 	RELIABILITY 

0.11000 0.11100 0.11200 0.11300 0.11400 0.11500 0.11600 0.11700 0.11800 0.11900 
0.00023 0.00023. 0.00023 0.00023 0.00023 0.00023 0.00023 0.00023 0.00023 0.00023 

0.12000 0.12100 0.19200 0.12300 0.12400 0.12500 0.12600 0.12700 0.12800 0.12900 
0.00023 0.00023 0.00023 0.00023 0.00023 0.00023 0.00023 0.00023 0.00023 0.00023 

0.13000 0.13100 0.13200 0.13300 0.13400 0.13500 0.13600 0.13700 0.13800 0.13900 
0.00023 0.00023 0.00023 0.00023 0.00023 0.00073 0.00023 0.00023 0.00023 0.00023 

0.14000 0.14100 0.14200 0.14300 0.14400 0.14500 0.14600 0.14700 0.14800 0.14900 
0.00023 0.00023 0.00023 0.00023 0.00023 0.00023 0.00023 0.00023 0.00023 0.00023 

0.15000 0.15100 0.15200 0.15300 0.15400 0.15500 0.15600 0.15700 0.15800 0.15900 
0.00023 0.00023 0.00023 0.00023 0.00023 0.00023 0.00023 0.00023 0.00023 0.00023 

0.16000 0.16100 0.16200 0.16300 0.16400 0.16500 0.16600 0.16700 0.16800 0.16900 
0.00023 0.00023 0.00023 0.00023 0.00023 0.00023 0.00023 0.00023 0.00023 0.00023 

0.17000 0.17100 0.17200 0.17300 0.17400 0.17900 0.17600 0.17700 0.17800 n.17900 
0.00023 0.00023 0.00023 0.00023 0.00023 0.00023 0.00023 0.00023 0.00023 0.00023 

0.18000 0.18100 0.18200 0.18300 0.18400 0.18500 0.18600 0.18700 0.18800 0.18900 
0.00023 0.00023 0.00023 0.00023 0.00023 0.00023 0.00023 0.00023 0.00023 0.00023 

0.19000 0.19100 0.19200 0.19300 0.19400 0.19500 0.19600 0.19700 0.19800 0.19900 
0.00073 0.00023 0.00023 0.00023 0.00023 0.00023 0.00023 0.00023 0.00023 0.00023 

0.20000 0.20100 0.20200 0.20300 0.20400 0.20500 0.20600 0.20700 0.20800 0.20900 
0.00023 0.00023 0.00023 0.00023 0.00023 0.00023 0.00023 0.00023 0.00023 0.00023 

4 0.5 



ER0GRAM 14.2 SAYESIAN CONFIDENCE BOUND BASED ON CHI-SQUARED PRIOR DISTRIAuTIONs 

****** 	LOWER 

CUMULATIVE 	POSTERIOR 	DISTRIBUTION 

BOUND 	.****** 

FUNCTION 	OF 	OVERALL 	RELIABILITY 

0.21000 0.21100 0.21200 0.21300 0.21400 0.21500 0.21600 0.21700 0.21800 0.21900 
0.00023 0.00023 0.00023 0.00023 0.00023 0.00023 0.00023 0.00023 0.00023 0.00023 

0.22000 0.22100 0.22200 0.22300 0.22400 0.22500 0.22600 0.22700 0.22800 0.22900 
0.00023 0.00023 0.00023 0.00023 0.00023 0.00023 0.00023 0.00023 0.00023 0.00023 

0.23000 0.23100 0.23200 0.23300 0.23400 0.23500 0.23600 0.23700 0.21800 0.23900 
0.00023 0.00023 0.00023 0.00023 0.00023 0.00023 0.00073 0.00023 0.00023 0.00023 

0.24000 0.24100 0.24200 0.24300 0.24400 0.24500 0.24600 0.24700 0.24800 0.24900 
0.00023 0,.00023 0.00023 0.00023 0.00023 0.00023 0.00023 0.00023 0.00023 0.00023 

0.25000 0.25100 0.25200 0.25300 0.25400 0.25500 0.25600 0.25700 0.25800 0.25900 
0.00023 0.00023 0.00023 0.00023 0.00023 0.00023 0.00023 0.00023 0.00023 0.00023 

0.26000 0.26100 0.26200 0.26300 0.26400 0.26500 0.26600 0.26700 0.26800 0.26900 
0.00023 0.00023 0.00023 0.00023 0.00023 0.00023 0.00023 0.00023 0.00023 0.00023 

0.27000 0.27100 0.27200 0.27300 0.27400 0.27500 0.27600 0.27700 0.27800 0.27900 
0.00073 0.00023 0.00023 0.00023 0.00023 0.00023 0.00023 0.00023 0.00023 0.00023 

0.28000 0.28100 0.28200 0.28300 0.28400 0.28500 0.28600 0.28700 0.28800 0.28900 
0.00023 0.00023 0.00023 0.00023 0.00023 0.00023 0.00023 0.00023 0.00023 0.00023 

0.29000 0.29100 0.29200 0.29300 0.29400 0.29900 0.29600 0.29700 0.29800 0.29900 
0.00023 0.00023 0.00023 0.00023 0.00023 0.00023 0.00023 0.00023 0.00093 0.00023 

0.30000 0.30100 0.30200 0.30300 0.30400 0.30500 0.30600 0.30700 0.30800 0.30900 
0.00023 0.00023 0.00023 0.00023 0.00023 0.00023 0.00023 0.00023 0.00023 0.00023 

4'1,6 



L 0-7 
PROGRAM 14.2 BAYESIAN CONFIDENCE BOUND BASED .ON CHI-SQUARED PRIOR DISTRIBUTIONS 

****** 	LOWER 

CUMULATIVE 	POSTERIOR 	DISTRIBUTION 

ROUND 	-****** 

FUNCTION 	OF 	OVERALL 	RELIABILITY 

0.31000 0.31100 0.31200 0.31310.  0.31400 0.31500 - 0.31600 0.31700 0.31800 0.31900 
0.00023 0.00023 0.00023 0.00023 0.00023 0.00023 0.00023 0.00023 0.00023 0.00023 

0.32000 0.32100 0.32200 0.32300 0.32400 0.32500 0.32600 0.32700 0.32800 0.32900 
0.00023 0.00023 0.00023 0.00023 0.00023 0.00023 0.00023 0.00023 0.00093 0.00023 

0.33000 0.33100 0.33200 0.33300 0.33400 0.33500 0.33600 0.33700 0.33800 0.33900 
0.00023 0.00024 0.00024 0.00024 0.00024 0.00074 0.00024 0.00024 0.00024 0.00024 

0.34000 0.34100 0.34200 0.34300 0.34400 0.34500 0.34600 0.34700 0.34800 0.34900 
0.00024 0.00024 0.00024 0.00024 0.00024 0.00024 0.00024 0.00025 0.00075 0.00025 

0.35000 0-.35100 0.35200 0.35300 0.35400 0.35500 0.35600 0.35700 0.35800 0.35900 
0.00025 0.00025 0.00025 0.00025 0.00025 0.00025 0.00025 0.00026 0.00026 0.00026 

0.36000 0.36100 0.36200 0.36301 0.36400 0.36500 0.36610 0.36700 0.36800 0.36900 
0.00026 0.00026 0.00026 0.00026 0.0.0026 0.00026 0.00026 0.00027 0.00027 0.00027 

0.37000 0.37100 0.37200 0.37300 0.37400 0.37500 0.37600 0.37700 0.37800 0.37900 
0.00027 0.00028 0.00028 0.00028 0.00028 0.00028 0.00028 0.00028 0.00029 0.00029 

0.38000 0.38100 0.38200 0.38300 0.38400 0.38500 0.38600 0.38700 0.38800 0.38900 
0.00029 0.00029 0.00029 0.00029 0.00029 0.00030 0.00030 0.00030 0.00030 0.00030 

0.39000 0.39100 0.39200 0.39300 0.39400 0.39500 0.39600 0.39700 0.39800 0.39900 
0.00030 0.00030 0.00031. 0.00031 0.00031 0.00032 0.00032 0.00032 0.00032 0.00032 

0.40000 0.40100 0.40200 0.40300 0.40400 0.40500 0.40600 0.40700 0.40800 0.40900 
0.00034 0.00034 0.00034 0.00035 0.00035 0.00036 0.00036 0.00036 0.00036 0.00037 



PROGRAM 14.2 BAYESIAN. CONFIDENCE BOUND BASED ON CHI-SQUARED PRIOR DISTRIBUTIONS 

****** 	LOWER 

CUMULATIVE 	POSTERIOR 	DISTRIBUTION 

BOUND 	em.**** 

FUNCTION 	OF 	OVERALL 	RELIABILITY 

0.41000 0.41100 0.41200 0.41300 0.41400 0.41500 0.41600 0.41700 0.41800 0.41900 
0.00037 0.00038 0.00038 0.00039 0.00039 0.00039 0.00041 0.00043 0.00044 0.00045 

0.42000 0.42100 0.42200 0.42300 0.42400 0.42500 0.42600 0.42700 0.42800 0.42900 
0.00045 0.00046 0.00046 0.00046 0.00047. 0.00047 0.00047 0.00049 0.00051 0.00052 

0.43000 0.43100 0.43200 0.43300 0.43400 0.43500 0.43600 0.43700 0.43800 0.43900 
0.00052 0.00053 0.00053 0.00054 0.00057 0.00059 0.00060 0.00061 0.00061 0.00062 

0.44000 0.44100 0.44200 0.44300 0.44400 0.44500 0.44600 0.44700 0.44800 0.44900 
0.00064 0.00065 0.00067 0.00069 0.00071 0.00072 0.00072 0.00073 0.00073 0.00074 

0.45000 0.45100 0.4,1200 0.45300 0.45400 0.45500 0.45600 0.45700 0.45800 0.45900.  
0.00074 0.00075 0.00077 0.00080 0.00081 0.00081 0.00083 0.00084 0.00085 0.00086 

0.46000 0.46100 0.46200 0.46300 0.46400 0.46500 0.46600 0.46700 0.46800 0.46900 
0.00088 0.00088 0.00093 0.00094 0.00097 0.00097 0.00098 0.00099 0.00100 0.00102 

0.47000 0.47100 0.47200 0.47300 0.47400 0.47500 0.47600 0.47700 0.47800 0.47900 
0.00104 0.00108 0.00110 0.00119 0.00120 0.00122 0.00123 0.00124 0.00126 0.00128 

0.48000 0.48100 0.48200 0.48300 0.48400 0.48500 0.48600 0.48700 0.48800 0.48900 
0.00135 0.00137 0.00138 0.00140 0.00145 0.00146 0.00148 0.00150 0.00152 0.00154 

0.49000 0.49100 0.49200 0.49300 0.49400 0.49500 0.40600 0.49700 0.40800 0.49900 
0.00155 0.00158 0.00163 0.00169 0.00171 0.00173 0.00176 0.00178 0.00180 0.00188 

0.50000 0.50100 0.50200 0.50300 0.50400 0.50500 0.50600 0.50700 0.50800 0.50900 
0.00190 0.00206 0.00213 0.00217 0.00217 0.00220 0.00221 0.00224 0.00229 0.00230 



PROGRAM 14.2 BAYESIAN CONFIDENCE BOUND BASED ON CHI-sOUARED PRIOR DISTRIBUTIONS 

****** 	LOWER 

CUMULATIVE 	POSTERIOR 	DISTRIBUTION 

BOUND 	4***** 

FUNCTION 	OVERALL 	RELIABILITY 

0.51000 0.51100 0.51200 0.51300 0.51400 0.51500 0.51600 0.51700 0.51800 0.51900 
0.00235 0.00237 0.00245 0.00249 0.00251 0.00255 0.00257 0.00259 0.00266 0.00267 

0.52000 0.52100 0.52200 0.52300 0.52400 0.52500 0.52600 0.52700 0.52800 0.52900 
0.00270 0.00298 0.00300 0.00302 0.00310 0.00312 0.00314 0.00319 0.00377 0.00331 

0.53000 0.53100 0.53200 0.53300 0.53400 0.53500 0.53600 0.53700 0.53800 0.53900 
0.00337 0.00341 0.00354 0.00360 0.00362 0.00385 0.00402 0.00405 0.00406 0,00415 

0.54000 0.54100 0.54200 0.54300 0.54400 0.54500 0.54600 0.54700 0.54800 0.54900 
0.00420 0.00422 0.00436 0.00443 0.00477 0.00483 0.00491 0.00497 0.00502 0.00511 

0.55000 0.55100 0.55200 0.55300 0.55400 0.55500 0.55600 0.55700 0.55800 0.55900 
0.00521 0.00548 0.00549 0.00571 0.00578 0.00593 0.00616 0.00623 0.00625 0.00636 

0.56000 0.56100 0.56200 0.56300 0.56400 0.56500 0.56600 0.56700 0.56800 0.56900 
0.00641 0.00644 0.011658 0.00668 0.00672 0.00684 0.00695 0.00700 0.00760 0.00772 

0.57000 0.57100 0.57200 0.57300 0.57400 0.57500 0.57600 0.57700 0.57800 0.57900 
0.00779 0.00782 0.00795 0.00806 0.00819 0.00818 0.00847 0.00853 0.00871 0.00881 

0.58000 0.58100 0.58200 0.58300 0.58400 0.58500 0.58600 0.58700 0.58800 0.58900 
0.00890 0.00902 0.00906 0.00916 0.00939 0.00940 0.00950 0.00955 0.00967 0.00973 

0.59000 0.59100 0.59200 0.59300 0.59400 0.59500 0.59600 0.59700 0.59800 0.59900 
0.01054 0.01071 0.01080 0.01086 0.01097 0.01106 0.01115 0.01119 0.01138 0.01142 

0.60000 0.60100 0.60200 0.60300 0.60400 0.60900 0.60600 0.60700 0.60800 0.60900 
0.01165 0.01213 0.01238 0.01246 0.01258 0.01264 0.01397 0.01362 0.01382 0.01395 



1+30 
PROGRAM 14.2 BAYESIAN CONFIDENCE BOUND BASED ON CHI-SQUARED PRIOR DISTRIRuTIoNS 

"1'141" 	LOWER 

CUMULATIVE 	POSTERIOR 	DISTRIBUTION 

ROUND 	't***41. 

FUNCTION. 	OF 	OVERALL 	RELIABILITY 

0.61000 0.61100 0.61200 0.61300 0.61400 0.61500 0.61600 0.61700 0.61800 0.61900 
0.01413 0.01434 0.01462 0.01473 0.01497 0.01527 0.01543 0.01649 0.01657 0.01695 

0.62000 0.62100 0.62200 0.62300 0.62400 0.62500 0.62600 0.62700 0.62800 0.62900 
0.01705 0.01720 0.01731 0.01770 0.01788 0.01997 0.02007 0.02081 0.02087 0.02111 

0.63000 0.63100 0.63200 0.63300 0.63400 0.63500 0.63600 0.63700 0.63800 0.63900 
0.02182 0.02203 0.02216 0.02241 0.02261 0.02200 0.02323 0.02348 0.02360 0.02174 

0.64000 0.64100 0.64200 0.64300 0.64400 0.64500 0.64600 0.64700 0.64800 0.64900 
0.02408 0.02421 0.02600 0.02622 0.02690 0.02701 0.02749 0.02770 0.02781 0.02899 

0.65000 0.65100 0.65200 0.65300 0.65400 0.65500 0.65600 0.65700 0.65800 0.69900 
0.02909 0.02953 0.02994 0.03213 0.03251 0.03278 0.03298 0.03333 0.03365 n.03378 

0.66000 0.66100 0.66200 0.66300 0.66400 0.66500 0.66600 0.66700 0.66800 0.66900 
0.03473 0.03515 0.03644 0.03659 0.03775 0.03838 0.04073 0.04136 0.04235 0.04330 

0.67000 0.67100 0.67200 0.67300 0.67400 0.67500 0.67600 0.67700 0.67800 0.67900 
0.04356 0.04370 0.04435 0.04476 0.04496 0.04535 0.04577 0.04656 0.04917 0.04948 

0.68000 0.68100 0.68200 0.68300 0.68400 0.68500 0.68600 0.68700 0.68800 0.68900 
0.05025 0.05039 0.09161 0.05206 0.05335 0.05355 0.05444 0.05702 0.05734 0.05757 

0.69000 0.69100 0.69200 0.69300 0.69400 0.69500 0.69600 0.69700 0.69800 0.69900 
0.05974 0.06003 0.06037 0.06119 0.06259 0.06340 0.06355 0.06680 0.06704 0.06851 

0.70000 0.70100 0.70200 0.70300 0.70400 0.70500 0.70600 0.70700 0.70800 0.70900 
0.06875 0.06956 0.07007 0.07032 0.07157 0.07196 0.07365 0.07488 0.07969 0.08165 



PROGRAM 14.2 BAYESIAN CONFIDENCE ROUND BASED ON CHI-SQUARED PRIOR DISTRIuTIONs 

****** 	LOWER 

CUMULATIVE 	POSTERIOR 	DISTRIBUTION 

BOUND 	****** 

FUNCTTON 	OF 	OVERALL 	RELIABILITY 

0.71000 0.71100 0.71200 0.71300 0.71400 0.71900 0.71600 0.71700 0.71800 0.71900 
0.08204 0.08385 0.08927 0.08574 0.08634 0.08702 0.08741 0.08878 0.09107 0.09181 

0.72000 0.72100 0.72200 0.72300 0.72400 0.72500 0./2600 0.72700 0.72800 0.72900 
0.09239 0.09469 0.09576 0.09623 0.09748 0.09926 0.10008 0.10317 0.10403 0.10476 

0.73000 0.73100 0.73200 0.73300 0.73400 0.73500 0.73600 0.73700 0.73800 0.73900 
0.10528 0.10659 0.10729 0.10941 0.11027 0.11082 0.11346 0.11443 0.11532 0.11564 

0.74000 0.74100 0.74200 0.74300 0.74400 0.74500 0.74600 0.74700 0.74800 0.74900 
0.11983 0.12038 0.12122 0.12148 0.12178 0.12216 0.12278 0.12318 0.12500 0.12527 

0.75000 0.75100 0.75200 0.75300 0.75400 0.75500 0.75600 0.75700 0.75800 0.75900 
0.12954 0.12988 0.13026 0.13282 0.13332 0.13879 0.13895 0.14038 0.14095 0.14144 

0.76000 0.76100 0.76200 0.76300 0.76400 0.76500 0.76600 0.76700 0.76800 0.76900 
0.14200 0.14300 0.14377 0.14458 0.14480 0.14554 0.14606 0.14733 0.14825 0.15366 

0.77000 0.77100 0.77200 0.77300 0.77400 0.77500 0.77600 0.77700 0.77800 0.77900 
0.15646 0.15772 0.15807 0.15924 0.15996 0.16016 0.16367 0.16566 0.16632 0.17283 

0.78000 0.78100 0.78200 0.78300 0.78400 0.78900 0.78600 0.78700 0.78800 0.78900 
0.17322 0.17507 0.17894 0.17925 0.18345 0.18535 0.18778 0.18857 0.19000 0.19651 

0.70000 0.79100 0.79200 0.79300 0.79400 0.79500 0.79600 0.79700 0.70800 0.79900 
0.10721 0.19786 0.20068 0.20125 0.20382 0.20918 0.20587 0.20823 0.21134 0.21221 

0.80000 0.80100 0.80200 0.80300 0.80400 0.80500 0.80600 0.80700 0.80800 0.80900 
0.22352 0.22545 0.22716 0.23129 0.23543 0.23622 0.24092 0.24320 0.24411 0.24676 

431 



PROGRAM 14.2 BAYESIAN CONFIDENCE ROUND BASED nN CHI-SQUARED PRIOR DISTRIRUTIONS 

.****41.41, 	LOWER 

CUMULATIVE 	POSTERIOR 	DISTRIBUTION 

BOUND 	411.****41. 

FUNCTION 	OF 	OVERALL 	RELIABILITY 

0.81000 0.81100 0.81200 0.81300 0.81400 0.81500 0.81600 0.81700 0.81800 0.81900 
0.24761 0.24915 0.25375 0.25513 0.26817 0.26995 0.27168 0.27620 027704 0.27851 

0.82000 0.82100 0.82200 0.82300 0.82400 0.82500 0.82600 0.82700 0.82800 0.82900 
0.28262 0.28973 0.29113 0.29555 0.29665 0.30346 0.30534 0.30791 0.31583 0.31742 

0.83000 0.83100 0.83200 0.83300 0.83400 0.83500 0.83600 0.83700 0.83800 0.83900 
0.31949 0.32994 0.33479 0.33618 0.34004 0.34222 0.35304 0.35498 0.35639 0.39823 

0.84000 0.84100 0.84200 0.84300 0.84400 0..84500 0.84600 0.84700 0.84800 0.84900 
0.35970 0.36111 0.36322 0.36468 0.36738 0.37108 0.37893 0.38496 0.38696 0.38964 

0.85000 0.85100 0.85200 0.85300 0.85400 0.89500 0.85600 0.85700 0.85800 0.85900 
0.39599 0.40472 0.40558 0.41595 0.41672 	• 0.42264 0.42430 0.42987 0.43173 0.43269 

0.86000 0.86100 0.86200 0.86300 0.86400 0.86500 0.06600 0.86700 0.86800 0.86900 
0.44425 0.44566 0.45314 0.45719 0.45809 0.46899 0.47290 0.47472 0.49103 0.49970 

0.87000 0.87100 0.87200 0.87300 0.87400 0.87500 0.87600 0.87700 0.87800 0.87900 
0.50088 0.50503 0.50639 0.50919 0.51187 0.51613 0.51968 0.52527 0.53068 0.53334 

0.88000 • 0.88100 0.88200 0.88300 0.88400 0.88500 0.88600 0.88700 0.88800 0.88900 
0.54597 0.54975 0.55334 0.56609 0.57619 0.57987. • 0.58620 0.58755 0.59489 0.59706 

0.89000 0.89100 0.89200 0.89300 0.89400 0.89500 0.89600 0.89700 0.89800 0.89900 
0.60103 0.60242 0.61198 0.61465 0.62054 0.63150 0.63347 0.63598 0.63919 0.69061 

0.90000 0.90100 0.90200 0.90300 0.90400 0.90500 0.90600 0.90700 0.90800 0.90900 
0.65276 0.65645 0.66419 0.66965 0.67748 0.68169 0.68592 0.69369 0.70516 n.70899 



43'3 
PROGRAM 14.2 BAYESIAN CONFIDENCE BOUND BASED ON CH1-SOuARED PRIOR OISTPIAUTIONS 

****** 	LOWER 	HOUND 	****** 

CUMULATIVE 	POSTERIOR 	DISTRIBUTION 	FUNCTION 	OF 	OVERALL 	RELIABILITY 

0.91000 0.91100 0.91200 0.91300 0.91400 	0.91500 0.91600 0.91700 0.91800 0.91900 
0.71372 0.72309 0.72525 0.72779 0.73677 	0.74179 0.74287 0.75119 0.76595 0.76967 

0.92000 0.92100 0.92200. 0.92300 0.92400 	0.92500 0.92600 0.92700 0.92800 0.92900 
0.77122 0.77486 0.77922 0.79131 0.79854 	0.79948 0.80784 0.80947 0.81705 0.82171 

0.93000 0.93100 0.93200 0.93300 0.93400 	0.93500 0.93600 0.93700 0.93800 0.93900 
0.82324 0.82666 0.82799 0.83298 0.83898 	0.84625 0.85440 0.85764 0.85988 0.86716 

0.94000 0.94100 0.94200 0.94300 0.94400 	0.94500 0.94600 0.94700 0.94800 0.94900 
0.8/861 0.88027 0.88613 0.88942 0.89929 	0.90011 0.90604 0.90881 0.91287 0.91493 

0.95000 0.95100 0.95200 0.95300 0.95400 	0.95500.  0.95600 0.95700 0.95800 0.95900 
0.92002 0.92132 0.92917 0.93274 0.93323 	0.94384 0.94498 0.95018 0.95236 0.95616 

0.96000 0.96100 0.96201- 0.96300 0.96400 	0..96500 0.9660 0.96700 0.96800 0.96900 
0.96197 0.96284 0.96568 0.96719 0.97155 	0.97359 0.97570 0.97726 0.98050 0.98272 

0.97000 0.97100 0.97200 0.97300 0.97400 	0.97500 0.97600 0.97700 0.97800 0.97900 
0.98272 0.98425 0.98728 0.99012 0.99017 	0.99239 0.99283 0.99564 0.99629 0.99682 

0.98000 0.98100 0.98200 0.98300 0.98400 	0.98500 0.98600 0.98700 0.98800 0.98900 
0.99818 0.99818 0.99905 0.99913 0.99944 	0.99944 0.99983 1.00000 1.00000 1.00000 

0.99000 0.99100 0.99200 0.99300 0.99400 	0.99500 0.99600 0.99700 0.99800 0.99900 
1.00000 1.00000 1..00000 1.00000 1.00000 	1.00000 1.00000 1.00000 1.00000 1.00000 

RAYFSIAN 	90 PERCENT 	CONFIDENCE AouNn 0.72611 
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PIZOGIZAM 15: t  
DEG(ZEES OF FREEDOM ESTI MATES  



title 
degrees of freedom estimates 

2)aL=e+f 
aL=aL/u 
e=e/j 
f=f/i 
g=e+f 
g=9g 

q=j-I.0 
h=ff/P+ee/q 
r=L+k 
ar=g/h 
p=i+I.10 
ci=j+I.0 
h=ff/p+ee/q 
r=r+k 
ar=g/h-2.0 
repeat 

t)=3) 
0=2k+I.o 
p=I(k)0 • 
n=p+k-I.0 
d=o 
e=o- 
q=p(I)n 
d=aq+d 
e=aqaq+e 
repeat 
e=e-dd/k 
L=k-r.0 
e=e/L 
d=d/k- 
jump (t) 

4)repeat 

3)newLine 
1065,0,0,5.1 
newLine 2 
space 43 

chapter o 

5->300 

read(Ln) 
read(jn) 

kn=I(1)jn 

read(i) 
read(j) 
read(k) 
read(a) 

PROGRAM  
15.I 

   

x=Orandom(Ln,o) 
u=aa+r.0 

in=i(02 
L=I(z)k 

o=i 
m=r 
c=a 

I)d=o 
e=o 	- 
n=i(i)o 
b=Orandom(x,2) 
b=cb 
e=bb+e 
d=b+d 
repeat 
g=dd/o 
e=e-g 
0=0-I 
e=e/o 
jump 2,M=2 
f=e 
M=2 
C=I. 
0=1 
jump 

LI-35 

caption 
program x5.' degrees of freedom estimates 
newLine 3 
space 40 
caption 
nr 	n2 	triaLs 	ratio sz/s2 	case 	odd number 
newLine 
space 38 
print(1)2,I 
print(j)2,I 
print(k)2,I 
print(a)4,4 
print(in)5,r 
print(L04,r 
newLine 3 
space 42 
caption 
estimate of totaL variance / true totaL variance 
newLine 2 
Space 47 
caption 
average 	variance degrees of freedom 
newLine 
space-45 
print(d)3,4 
print(e)2,4 
d=2/e 
space,4, 
Print(d)3,4 

t)=5) 
lump 4 

5)newline 3 
space 29 
caption 
satterthwaitens approximation 
print(d)2,4 
caption 

variance = 
print(e)2,4 

1)=6) 
jump 4 

average = 



space 16 
s=pn(I)o 
print(as)2,4 
repeat 
newLine 
pn=pn+k 
repeat 
newLine 
newLine 
repeat 
repeat 
repeat 

12 )end 

cLose 

5.0 	3.0 

	

S. 	to. 	50. 	2.0 

	

to. 	10. - 	50. 	2.0 

	

IO• 	10 • 	50• 	1.0 

•••Z 

6)newLine 2 
space 26 
caption 
dixon-and masseyns approximation 	average = 

print(d)2,4 
caption 

variance = 
print(e)2,4 

7)m=o 
p=i(r)k - 
jump 8,a(p+I))ap 
q=p+2k 
n=p(k)q 
e=an- 
an=a(n+r) 
a(n+0=e 
repeat 
M= 

8)repeat 
jump 7,m=1.0 

newLine 4 
space 38 
caption 
Line r the ranked ratios of estimated to true variances 
newLine 
space 38 
caption 
Line 2 satterthwaitens estimate 
newLine 
space 38 
caption 
Line 3- dixon and masseyns estimate 
newLine 
newLine 
n=k-9 
p=I(Io)n 

Pn=P 
q=i(03 
o=pn+9 

1-1-3 
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PROGRAM 15,1 DEGREES OF FREEDOM ESTIMATES 

N1 	N2 	TRIALS_ 	RATIO S1/S2 	CASE 	pop NUMBER 
5.0 	10,0 	50,0 - 	-2.0000 	1.0 	5.0 

ESTIMATE OF TOTAL VARIANCE / TRUE TOTAL VARIANCE 

AVERAGE 	VARIANCE DEGREES OF FREEDOM 
1,0936 	0,3422 	5,8449 

	

SATTERTHWAITE'S APPROXIMATION 
	

AVERAGE = 5,7078 	VARIANCE n 3,6931 

	

DIXON AND MASSEY'S APPROXIMATION 
	

AVERAGE = 6,4308 	VARIANCE m -6,5649 

LINE 1 THE RANKED RATIOS OF ESTIMATED TO TRUE VARIANCES 
LINE 2 SATTERTHWAITE'S ESTIMATE 
LINE 3 UIXON ANU MASSEY'S ESTIMATE 

0.2547 0,3469 0,4463 0,4648 0,5322. 
11.5508 12,7486 9,7723 9,5775 7,4429 
14.0195 14.9716 12,0271 11,7881 8,9865 

0.6032 0,6414 0,6453 0,6769 0,6877 
5.5185 5,2608 4,7754 6,3779 5,3559 
6.2501 5,8728 5,1566 7,4916 6,0123 

0,8025 0,8373 0,8496 0,8651 0,8910 
4.8340 4,9634 6,8323 4,8179 4,8048 
5,2435 5.4348 8,1358 5,2196 5,2003 

1.1510 1,2413 1,2481 1,2650 1,2714 
4.7518 4,9334 5,1449 41 5445 4,8298 
511216 5.3905 5.7025 4.8137 5,2372 

1,5541 1.5947 1,6419 11 7355 1,8174 
4,6257 4,7000 4,4368 4,9874 4,9923 
4,9345 5,0447 4,6532 5,4703 5,4776 

0.5586 	0,5858 	0,5905 	0,5957 	0.6017 
6;8508 	5,0288 	7,5036 	7,3560 	8.0474 
8,1618 	5,5314 	9,0701 	8,8665 	9,8094 

0.7163 	0,7182 	0,7634 	0,7966 	0,8018 
5,4769 	8,9931 	6,0949 	5,4165 	4.656/ 
6.1894 	11,0521 	7,0858 	6,1011 	4,9806 

0,9174 	0,9759 	0,9956 	1,1333 	14485 
4.3104 	4,6713 	4,3301 	4,4962 	4,4734 
4.4647 	5,0022 	4,4940 	4,7418 	4,7079 

1,3239 	1,3289 	1,3495 	1,4373 	1.4402 
4.7824 	4,2511 	4,3112 	4,4028 	4,6573 
5,1670 	4,3760 	4,4658 	4,6025 	4,9813 

1.8362 	2,0894 	2,3848 	2,4772 	3,0505 
4,5648 	4,7510 	4,8074 	4,2268 	4.3511 
40439 	5,1204 	5,2041 	4,3397 	4.5253 



      

PROGRAM 15,1 DEGREES-- OF FREEDOM ESTIMATES 

 

       

        

      

N1 	N2 	TRIALS 	RATIO 	CASE 	ODD NUMBER- 
5,0 	10,0 	50,0 	2.0000 	2,0 	5.0 

 

ESTIMATE OF TOTAL VARIANCE / TRUE TOTAL VARIANCE 

	

AVERAGE 	VARIANCE DEGREES OF FREEUOM 

	

1,0932 	0,4409 	4,5365 

	

SATTERTHWAITE'S APPROXIMATION 	AVERAGE = 5.5482 
	

VARIANCE = 2.8645 

	

DIXON AND MASSEY'S APPROXIMATION 	AVERAGE = 6,2246 
	

VARIANCE = 5,2258 

LINE 1 THE RANKED RATIOS OF ESTIMATED TO TRUE VARIANCES 
LINE 2 SATTERTHWAITE'S ESTIMATE 
LINE 3 DIXON ANU MASSEY'S ESTIMATE 

0.2798 01 2806 0,3001 0,3407 0,3770 0,4015 0,4171 0,4374 0,4593 0.4738 
10.6295 5,2182 7,8299 9,4600 7.0794 8.1185 5,5200 12,3767 6,8626 4.8569 
13,0361 5,8102 9,5157 11,6423 8,4823 919049 6,2523 14,7505 8,1785 5.2774 

0.4889 0,5691 0,5764 0,5835 0,5975 0,6012 0,6220 0,6505 0,6712 0.7034 
4.8166 6,0904 6,7811 51 3099 5,5636 4.8110 7,4934 6,6940 4,8724 5.6882 
5.2176 7,0793 8,0636 5,9449 6,3160 5,2093 9,0560 7,9407 5,3004 6.4974 

0.7353 0,7917 0,8191 0,8599 0,8902 0;8949 0,9304 1,0508 1,1399 1.1729 
5.3753 4,4933 4,4199 6,2767 4,9304 4.5956 4,7649 5,4987 4,6749 5.1917 
6.0408 4,7374 4,6280 7,3466 5,3861 408897 5,1410 6,2212 5.0075 5.7713 

1,1807 182035 1,2489 1,3771 1,4170 10 4581 1,4962 ,1.4968 1,5265 1,5556 
4.6334 4,6838 4,7564 4.3978 4,8628 4,6545 4,5313 5,5749 4,8828 4.6748 
4,9459 5,0207 5,1285 4,5952 5,2861 41;9772 4,7941 6,3325 5,3156 5.0074 

1,5661 1,6740 1,9373 2,0523 2,1105 2.2888 2,3720 2,5065 2,5278 2,5474 
4,4984 4,2456 4',7897 4,1768 4.1875 4,4509 4,5129 4,1423 4,2018 4.2601 
4.7450 4,3679 5.1778 4,2650 4,2808 446743 4,7666 4,2132 4,3023 4,3895 



PROGRAM 15.1 DEGREES OF FREEDOM ESTIMATES 

N1 	N2 	TRIALS_ 	RATIO S1/52 	CASE 	ODD NUMBER 
10,0 	10,0 	51,0 	2.0000 	1.0 	5.0 

ESTIMATE OF TOTAL VARIANCE / TRUE TOTAL VARIANCE 

AVERAGE 	VARIANCE DEGREES OF FREEDOM 
1,0290 	0,1558 	12,8402 

	

SATTERTHWAITE'S APPROXIMATION 
	

AVERAGE m 13,6321 
	

VARIANCE m 5,1089 

	

DIXON AND MASSEY'S APPROXIMATION 
	

AVERAGE m 14.6615 
	

VARIANCE m 7,6318 

LINk 1 THE RANKED RATIOS OF ESTIMATED TO TRUE VARIANCES 
LINE. 2 SATTERTHWAITE'S ESTIMATE 
LINE 3 UIXON ANU MASSEY'S ESTIMATE 

0.3342 0.4446 0,5265 0,5392 0,5648 0,5839 0,5950 0,6169 0,6760 0,7005 
14,2461 16,0133 15,9881 16,6733 17,9055 16.3075 11,2517 17,7176 14,4418 13,8604 
15.4119 17,5718 17,5410 18,3785 19,8845 17,9313 11,7521 19,6549 15,6510 14,9405 

0.7238 0,7294 0,7295 0,7303 0,7589 0.7589 0,8126 0,8211 0,8290 0.8391, 
14.6774 12,7872 11,0907 17,8577 12,0128 15,8986 17,0788 12,4908 12,4579 11.848 
15,9390 13,6289 11,5553 19,8261 12,6823 17,4316 18,8740 13,2665 13,2263 12.4818 

0,9022 0,9156 0,9157 0,9258 0,9334 0,9400 0,9436 0,9763 0,9825 1.0354 
17.7605 12,5756 11.6537 11,8382 14,9392 14,0079 13,2719 10,9426 16,4320 13,2819 
19.7073 13,3702 12,2434 12,4689 16,2591 15,1208 14,2213 11,3743 18,0835 14.2334 

1.0884 1,1352 1,1678 1,1831 1,1977 1,2550 1,2804 1,3271 1,3731 1,4070 
11,6838 14,2847 13,9777 11,2079 11,1171 15 E9827 13,5159 12,6820 13,7612 16.4392 
12.2802 15,4590 15,0839 11,6985 11,5875 17,5344 14,5194 13,5003 14,8192 18.0924 

1.4166 1,4506 1,4554 1,4859 1,5293 1,5461 1,6191 1,7361 1,9294 2.0824 
12,2631 11,5107 11,1604 11.0399 15,8064 11.0387 11,4258 10,0695 11,8592 11.4698 
12,9883 12,0686 11,6405 11,4932 17,3189 110 4917 11,9649 10,3072 12,4946 12.0187 
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PROGRAM 1511 DEGREES OF FREEDOM ESTIMATES 

N1 	N2 	TRIALS 	RATIO S1/S2 	CASE 	ODD NUMBER 
10.0 	10,0 	502 0 	2.0000 	220 	5,0 

ESTIMATE OF TOTAL VARIANCE / TRUE TOTAL VARIANCE 

AVERAGE 	VARIANCE DEGREES OF FREEDOM 
0 29993 	0,1390 	14,3838 

	

SATTERTHWAITE'S APPROXIMATION 
	

AVERAGE = 13,2604 
	

VARIANCE = 325878 

	

DIXON AND MASSEY'S APPROXIMATION 
	

AVERAGE = 14,2071 
	

VARIANCE m  523595 

LINE 1 
LINE 2 
LINE 3 

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

0.4148 0.4389 0,4808 0 2 4896 0,4925 0.5291 0,5591 0,5711 0 26063 0.6326 
13,1794 16 2 8646 16,1492 12,8372 12,7620 12,4047 12,7767 1728936 11,0551 13.8536 
14.1081 1826123 17,7379 13,6899 13,5980 132.1613 13 26159 192 8699 11,5118 14.9322 

0,6589 0,6833 0,7110 0,7486 0,7781 0,8051 0 28177 0.8230 0 2 8570 0.9042 
14,8261 14,7292 15,5037 15,5732 112 2090 11,9976 14,3107 13,9131 15,4761 14,0095 
16.1208 162 0024 16,9490 17,0339 11,6999 1226637 15,4909 15,0049 16,9152 15.1227 

0.9221 0 29291 0,9340 0.9416 0,9418 0,9516 0,9625 0,9782 0,9813 1002/ 
11,3561 15,8627 15,6665 11,0776 10 2 1896 13.8667 11,8481 1228121 15.5642 11.7746 
11,8796 17,3878  17,1480 11.5393 10,4539 14,9482 12,4810 13 26592 17,0229 1243911 

1.0306 1,0708 1,0936 12 1625 121630 111714 1,2021 1,2154 1,3076 1.3432 
12,6464 13,9413 14,2785 14,2804 11,7516 14.0798 1128293 10 28980 12,3580 12.5031 
13.4567 1520393 15,4515 15,4539 12,3631 15.2087 1224581 11,3198 1321042 13.2815 

1,3642 123675 1,4013 1,4428 1,5237 1,5512 1.6140 1 26965 127920 1.9041 
13,1159 13,5656 12,8933 11,0007 16,0637 12,1124 13,5911 10,9262 9 2 2667 10.5752 
14,0305 1425802 13,7584 1124453 1726334 12,8040 14,6114 11,3542 9,3260 10.9254 



PROGRAM 151 DEGREES OF FREEDOM ESTIMATES 

N1 	N2 	TRIALS 	RATIO S1/S2 	•CASE 	ODD NUMBER 
10.0 	10,0 	50,0 	1.0000 	1.0 	5.0 

ESTIMATE OF TOTAL VARIANCE / TRUE TOTAL VARIANCE 

AVERAGE 	VARIANCE DEGREES OF FREEDOM 
1,0393 	0,1195 	16,7331 

	

SATTERTHWAITE'S APPROXIMATION 
	

AVERAGE = 16,5676 
	

VARIANCE = 1,9180 

	

DIXON AND MASSEY'S APPROXIMATION 
	

AVERAGE = 18,2493 
	

VARIANCE = 2.8652 

LINE 1 
LINE 2 
LINE 3 

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

TO TRUE VARIANCES 

0,3613 0,4977 0,5479 0.6000 0,6476 0.6835 0,6999 0,7031 0,7356 0.7360 
17.7220 16,2722 16,3830 15.9392 16,4071 17,4115 15,7006 17,9303 17,8867 16,0913 
19.6602 17,8883 18.0236 1744812 18,0532 19.2807 17,1896 19,9148 19,8615 17i46671 

0,7417 0,7443 0,7718 0,7769 0,7904 0,7973 0,8081 0,8203 0,8669 0.9209 
17,6163 17,2237 17,7977 17,7783 15,6031 16,9605 17,4720 17,2106 17,8434 12.7167 
19.5310 19,0512 19,7528 19.7290 17,0705 18,7295 19,3547 19,0352 19,8086 13.5427 

0.9272 0,9463 0,9504 0,9852 0,9879 0,9983 1,0369 1,0393 1,0623 1.0800 
16.4918 17,9996 17,0040 16,1849 15,9959 17,8311 12,3646 17,9993 17,2923 13.9403 
18.1567 19,9995 18,7827 17,7815 17,5506 19.7935 13,1123 19,9992 19,1350 15.0382 

1,0928 1,2059 1.2156 1,2310 1,2373 1.2455 1,2507 1,2647 1,2679 1.2683 
15.2210 16,0874 15,8270 17,7022 17,8432 1647386 15,9620 15,8244 17,8918 13.0622 
16,6034 17,6624 17,3441 19,6361 19,8084 18,4583 17,5092 17,3409 19,8677 13.9649 

1,3051 1,3093 1,3115 1,3785 1,4310 1.5429 1,7131 1,7807 1,7920 1.8555 
17,6422 17,9758 14,1674 16,5950 17,9185 16,4123 17,2366 16,6707 15,9544 16.5774 
19,5627 19,9704 15,3158 18.2828 19,9003 1860595 19,0669 18,3753 17,4998 18.2613 

44- 1  



44."2. 
-PROGRAM 15,1 DEGREES OF FREEDOM ESTIMATES 

N1 	N2 	TRIALS 	RATIO S1/S2 	CASE 	UDD NUMBER,  
10.0 	10,0 	50,0 	1.0000 	2.0 	5.0 

ESTIMATE OF TOTAL VARIANCE / TRUE TOTAL VARIANCE 

AVERAGE 	VARIANCE DEGREES OF FREEDOM 
0,9782 	0,1078 	18,5479 

	

SATTERTHWAITE'S APPROXIMATION 
	

AVERAGE = 16,8636 
	

VARIANCE = 2,1582 

	

DIXON AND MASSEY'S APPROXIMATION 
	

AVERAGE = 18,6111 
	

VARIANCE = 3,2240 

LINE 1 
LINE 2 
LINE 3 

THE RANKED RATIOS OF. ESTIMATED TO TRUE VARIANCES 
SATTERTHWAITE'S ESTIMATE 
DIXON ANO MASSEY/S:ESTIMATE 

0,4130 0,4737 0,4739 0,4936 0,4968 0!5385 0,5790 0.5986 0,6480 0,663/ 
17.9990 17,9218 17,9454 17,7447 15,8609 17,9268 15,4817 16,2505 16,1872 17.8890 
19.9988 .19,9045 19,9333 19,6880 17,3855 19,9105 16,9220 17,8618. 17,7844 19.8643 

0,6986 0,7241 0,7437 0,7658 0,7735 0,7795 0,8434 0,8511 0,8537 0067/.  
13.4645 17,3953 17,3723 17.4380 15,9105 16.4704 16,848 13,8401 17,2229 17.8679 
14,4567 19,2609 19,2328 19,3131 17,4462 18,1304 18.5893 14,9157 19,0502 19.8386 

0,8832 0,8884 0,8927 0,9449 0,9604 0.9792 0,9816 0,9998 1,0146 1.0222 
17.1289 17,6886 16,7859 17,9380 17,8304 15,4962 17,8766 17,8845 16,8694 17.0982 
18,9353 19,6194 18,5160 19,9243 19,7927 16,9398 19,8492 19,8588 18,6181 18.8978 

1,0644 1,1214 1,1314 1,1320 1,1691 1,1693 1,1754 1,1853 1,2148 1.2508 
17.1995 16,7037 17,8574 16,5253 10,0635 16,7937 15,7382 17,7054 17,7130 17.8006 
19,0216 18,4157 19,8257 18,1976 10,2998 18.5256 17,2356 19,6400 19,6493 19.7562 

1,2602 1,2638 1,3511 1,3628 1,3710 1,4037 1,4099 1,4794- 1,6601 1.8849 
17.7044 17,8047 17,9953 17,9601 15,5640 17.9667 17,5111 14,6472 17,9616 16.3344 
19,6388 19,7613 19,9943 19,9512 17,0227 199594 19,4024 15,9021 19,9530 17.9642 
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