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Parallel Stress—Strength System?
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Abstract

In this paper, we estimate the reliability of parallel system with two components.
We assume that the strengths of these components follow bivariate exponential(BVE)
models proposed by Marshall-Olkin(1967), Block-Basu(1974), Freund(1961) and
Proschan-Sullo(1974). These two components are subjected to a normally distributed
random stress which is independent of the strength of the components. If the
strengths (X, X,) are subjected to a stress (Y), then the system reliability (R) is
given by R= P{Y{max(X,, X,)]. We present some numerical results and compare
the bias and the mean square error of the maximum likelihood etimator and proposed

estimators for a moderate sized samples when (X,,X,) follow BVE of Marshall-
Olkin.
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?(XX,XQ) =P[X1>x1,X2>x2]
(1.1
= exp[ —A1x; — Agxy— Agmax (xy, x3)], A1, 42,4300, 2, x200.
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A
A1+ A,

o714 F(x;,x,)E Marshall-Olkin®} ol¥ A $EXe AFJPESTFoln A=, +A,+ 4130
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< 953 2o
6177 explny %, — (80— 1 )x1],  0<x<x;

Felxy, x0) = { Oamy expln ' x; — (60— 7 )xp], 0<xp<x (1.4)
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= fo [exp{— (4, + A3)y} + exp{— (A, + A3)¥} — exp (= Ay)] j]; ¢(J—;—&)dy (2.20)
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A FA% 2% BRY A7) AHE £25% Wels FFAFLA] 2AA7} o}
o & e
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<E 1> AFE FAF d9 f HFAFLAe] A

Aol 3 A F QA
AZ % A& R n R B R R R R
002 003 001 9666 6 -0181 -0221 .0063 0053 0097 0046
10 -0164 -.0187 .0058 .0049 .00% 0045
14 -0126 -.0155 .0045 .0038 0075 .0034
18 -.0125 -.0143 .0041 .0039 0073 0102
22  -0127 -.0152 0045 0102 0120 0102
26 -0105 -.0127 .0035 .0030 .0064 .0058
004 005 002 9551 6 -.0213 -.0273 .0094 0077 .0123 .0069
10 -.0182 -.0226 .0086 .0063 .0095 .0059
14 -.0149 -.0189 .0068 0051 0078 .0047
18 -.0150 -.0182 .0059 0052 .0069 0051
22 -0135 -.0181 .0047 0064 0073 .0059
26 -.0107 -0136 .0045 .0042 0067 .0061
010 020 030 7115 6 -.0417 -.0480 -.0033 0254 0215 0199
10 -.0344 -.0415 -.0109 0137 0226 0137
14 -0262 -0315 -.0022 0135 0147 0134
18 -.0246 -.0192 .0055 .0082 .0098 .0068
22  -0246 -.0368 -.0040 0154 0159 0135
26 -.0208 -.0248 -.0067 0097 0117 .0090
020 040 050 5657 6 -.0449 -.0464 -.0046 0233 0223 0221
10 -.0358 -.0397 -.0058 0168 .0186 .0160
14 -0301 -.0319 .0120 0149 0191 .0144
18 -.0263 -.0286 -.0073 0123 .0133 0121
22 -02890 -.0305 0057 .0148 0167 0154
26 -.0223 -.0241 -.0082 .0098 0124 .0095
FE8d
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