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alaal g @ikl aaad MSE Uaid) cilay ya Jau gia (s (2) ad) Jgda

Blslaal) 43 a0 3 dadiical) cilial

Case n MLE OLS BAYES Best
10 0.012595 0.007421 0.015187 OLS

15 0.011082 0.006214 0.012676 OLS

1 25 0.01084 0.003268 0.011792 OLS
50 0.010881 0.001786 0.011354 OLS

100 0.011232 0.000843 0.011472 OoLS

10 0.015795 0.010703 0.019401 OLS

15 0.015975 0.008153 0.018377 OLS

2 25 0.016152 0.005025 0.017603 OLS
50 0.017024 0.001866 0.017765 OLS

100 0.01554 0.00139 0.015894 OLS

10 0.024784 0.013596 0.030084 OLS

15 0.021948 0.009397 0.025333 OLS

3 25 0.022459 0.004712 0.024504 OLS
50 0.022216 0.003739 0.023228 OLS

100 0.021566 0.001414 0.022067 OLS

10 0.051848 0.012914 0.059873 OLS

15 0.051115 0.007351 0.056359 OLS

4 25 0.047423 0.00657 0.050442 OLS
50 0.050656 0.002645 0.052201 OLS

100 0.048782 0.001964 0.049538 OLS

10 0.079423 0.015143 0.092185 OLS

15 0.067294 0.013685 0.075138 OLS

5 25 0.069742 0.006711 0.074514 OLS
50 0.073017 0.003989 0.075431 OLS

100 0.07064 0.001845 0.071826 OLS

10 0.101735 0.015702 0.118832 OLS

15 0.094359 0.015288 0.105196 OLS

6 25 0.091193 0.009816 0.097544 OoLS
50 0.088329 0.00579 0.091446 OLS

100 0.089621 0.002308 0.091187 OLS

10 0.050815 0.013968 0.044512 OLS

15 0.050764 0.009166 0.046434 OLS

7 25 0.049484 0.006116 0.04686 OLS
50 0.04892 0.002733 0.047594 OoLS

100 0.049178 0.001511 0.048506 OoLS
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10 0.070121 | 0.015429 | 0.061571 OLS
15 0.076332 0.008385 0.070087 OLS
8 25 0.071921 0.007045 0.068243 OLS
50 0.072096 0.00467 0.070221 OLS
100 0.071285 0.002051 0.070345 OLS
10 0.097064 0.021069 0.085776 OLS
15 0.096562 0.012338 0.088834 OLS
9 25 0.088583 0.010158 0.08412 OLS
50 0.094025 0.003511 0.091645 OLS
100 0.09186 0.00208 0.09068 OLS
10 0.005909 0.008568 0.004875 OLS
15 0.006499 0.006048 0.005686 BAYES
10 25 0.005514 | 0.003687 | 0.005039 OLS
50 0.005291 0.001811 0.005045 OLS
100 0.005001 0.000928 0.004877 OLS
10 0.006603 | 0.008154 | 0.006795 MLE
15 0.00579 0.005651 | 0.005925 OLS
11 25 0.005188 | 0.003466 | 0.005273 OLS
50 0.005406 0.001805 0.005452 OLS
100 0.004767 0.000689 0.00479 OLS
10 0.031883 | 0.021705 | 0.032874 OLS
15 0.037014 | 0.012983 0.03769 OLS
12 25 0.03609 0.007334 0.036514 OLS
50 0.031896 0.004817 0.032113 OLS
100 0.033656 0.00253 0.033765 OLS
10 0.141298 | 0.021373 | 0.168056 OLS
15 0.153092 | 0.019819 | 0.171262 OLS
13 25 0.138503 0.014428 0.148866 OLS
50 0.143182 0.0081 0.148411 OLS
100 0.144137 | 0.004416 0.14675 OLS
10 0.009435 | 0.015533 | 0.009748 MLE
15 0.007945 | 0.007756 0.00818 OLS
14 25 0.0091 0.005218 0.009249 OLS
50 0.008306 0.002885 0.008382 OLS
100 0.007766 | 0.001375 | 0.007805 OLS
10 0.14216 0.026156 | 0.125569 OLS
15 0.142258 | 0.021786 | 0.130884 OLS
15 25 0.14968 0.010516 0.142394 OLS
50 0.141587 0.007071 0.138035 OLS
100 0.144894 | 0.003412 | 0.143069 OLS
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$%%%% programme of estimating methods of compound Rayleigh
distribution %%%%%%

clear all

clc

n=100;

theta=3;

a=2;

b=3;

k=3;

L=1000;

for g=1:L

u=rand (1l,n);

x=sqrt ((-2* (theta”2)) .*log(((b-a)/b).*(1-u))) ;
theta_mle(q)=sqrt(sum(x.AZ)/(2*n)), $%%%% mle
theta bay(q)= sqgrt(sum(x.”2)/2)*gamma (n+k/2-1) /gamma (n+k/2-0.5) ;
i=1:n;

F=(i)./(n-1);

y=-2*log (((b-a)/b).*(1-F));

X=(sort(x)) ."2;

theta ols(qg)=sqrt(l/abs (sum((y-mean(y)) .* (X-mean(X))) /sum( (X~
mean (X)) ."2))) %%%0ls

T=sqgrt ((2*theta”2) *log (b/ (b-a))) :20;

R real(:,q)=(b/(b-a)).*exp(-0.5.*(T."2)./(theta"2));

R mle(:,q)=(b/(b-a)).*exp(-0.5.*(T."2) ./ (theta mle(q)"2));

R ols(:,q)=(b/(b-a)).*exp(-0.5.*(T."2) ./ (theta ols(q)"2));

R bay(:,q)=(b/(b-a)).*(1./(1+(T."2)./sum((x."2)) ) ).~ (n+tk/2-
0.5);

Rhat=[T' mean((R real),2) mean((R mle),2) mean((R ols),2)
mean ( (R_bay),2)];

mseR=[ mean (mean((R real- R mle)."2,2)) mean (mean ((R real-
R ols).”2,2)) mean(mean((R real-R bay)."2,2))]

plot(T', mean((R real),2),T', mean((R mle),2),T',
mean( (R ols),2),T',

mean ( (R_bay),2), 'LineWidth', 2, 'MarkerEdgeColor', 'k', '"MarkerFaceCo
lor','g', '"MarkerSize',10)

xlabel ("time')

ylabel ('"Reliability Function')

title('Plot of Reliability Function for Different Methods')
grid

legend ('Real', '"MLE', 'OLS"', "Bayes',1);
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A Comparison among Estimation Methods of
Reliability Function for compound Rayleigh
Distribution

Dr. Layla Matter Nassir

layla_matter@yahoo.com
Al-Mustansiriyah University - College of Engineering
Mechanical Engineering Department

Abstract: Rayleigh distribution is one of important
distributions that used to describe phenomenon and
analysis of failure times. Recently the compound
distribution is used to generate new distributions that
used to accurately describe practical situations.

This paper wused to derive new probability
distribution from Rayleigh distribution and uniform
distribution . The probability density distribution and
the cumulative distribution functions are also
derived. The maximum likelihood function and
moment method and Bayes method were used to
estimate the reliability function. Through simulation
techniqgue and using mean square error it is
concluded that moment method was a superior
method for all sample sizes and parameters values
that are used.

Keywords: Rayleigh distribution for compound
Distributions, maximum likelihood function,
Moment method and mean square error.
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