DIYALA JOURNAL FOR PURE SCIENCES

BlSlaall aladialy cpfialay Ll aaisid *3..4\ u\.\)mw&,hwm

-

?ﬁ-ﬂt—\

Blslaal) aladiuly cpsialaay Ll aaisil Aglgnal) Al kil 5ygaa (il 43lha

dila glaal) s éw.é /.\\.ﬁa.—a.y\é\;ﬂ 48 4

Ualiinal)
) A e 3k an® Ciall e a5y . Galaay ) eyl Adgmall A0 s Al Canl) 134 gy
eDa) o3 LS @Dkl Al Jae mmss mali Lialy qsill @l Zlsmall A3 o3 (e otialens (L s ilalaa
e 350 ilaalia e alaeY) DA (e dllds Llee dagiall Gihal) el 50 iy A3l (impal danpad Ly
oalall ¢ ladl) cilayye Jagia Ao alaie Wl 45)Eal cadiy ddlide Clales as lie alaals Giiadeey (L)) a2
Claleall ayis il alaa) aands Ak 3o WST o 40 8ysaall alie¥) GLSLY) Byl of G 285 Ak JS

WS E ORECI

ABSTRACT

This paper is concerned with estimation of Reliability Function of the two parameter
Rayleigh distribution. An suggested methods for estimating the two parameter of Rayleigh
distribution and its Reliability Function and then a program will be presented here, also an
empirical study depends on simulated observations with different parameters values and
samples sizes from Rayleigh distribution was conducted, to compare between different
modified methods depends on their mean square error and to show practically that the
suggested methods work well in estimation of Reliability Function. It is shown that the
Second Modified Maximum Likelihood Method is the best method in the case of all samples

sizes and parameters values used.
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A M.L.E M.M.L.E-l | M.M.L.E-ll | M.E M.E-I M.E-Il M.O.S Q.E
Models
N MSE
10 0.018455 | 0.01133 0.011227 0.01046 0.014527 | 0.010131 | 0.015186 | 0.013501
20 0.008723 | 0.005459 | 0.005272 0.005116 | 0.007931 | 0.004856 | 0.008293 | 0.005797
| 30 0.005695 | 0.003894 | 0.003616 0.003511 | 0.006329 | 0.003384 | 0.00531 0.004013
50 0.00328 0.002661 | 0.002029 0.002084 | 0.003718 | 0.001941 | 0.003404 | 0.002443
100 0.001575 | 0.001468 | 0.000994 0.001044 | 0.001897 | 0.000971 | 0.001746 | 0.001202
10 0.018056 | 0.011182 | 0.011143 0.01039 0.01546 0.010113 | 0.014897 | 0.013137
20 0.008734 | 0.00598 0.005449 0.00551 0.00824 0.005196 | 0.008583 | 0.006428
Il 30 0.005586 | 0.00394 0.003454 0.003458 | 0.0057 0.003256 | 0.005266 | 0.003991
50 0.003225 | 0.002569 | 0.002008 0.002109 | 0.003528 | 0.001953 | 0.003395 | 0.002456
100 0.001556 | 0.00157 0.000993 0.001092 | 0.001981 | 0.001003 | 0.001852 | 0.001279
10 0.018677 | 0.011936 | 0.011693 0.011215 | 0.014944 | 0.010743 | 0.015942 | 0.013493
20 0.009129 | 0.005783 | 0.005547 0.005341 | 0.008746 | 0.005062 | 0.008212 | 0.006139
i 30 0.005588 | 0.003979 | 0.003472 0.003449 | 0.005882 | 0.003274 | 0.0055 0.004106
50 0.003186 | 0.002585 | 0.002034 0.002152 | 0.003758 | 0.001988 | 0.003392 | 0.002433
100 0.001524 | 0.001501 | 0.000973 0.001063 | 0.001974 | 0.00097 0.001738 | 0.00121
10 0.018672 | 0.011515 | 0.011373 0.010634 | 0.015019 | 0.010276 | 0.014616 | 0.013382
20 0.00863 0.005662 | 0.005285 0.005269 | 0.0083 0.004951 | 0.007779 | 0.005884
1\ 30 0.005494 | 0.003889 | 0.003346 0.003419 | 0.005855 | 0.003164 | 0.005503 | 0.004028
50 0.003202 | 0.002396 | 0.00195 0.001997 | 0.003706 | 0.001849 | 0.00327 0.002315
100 0.001532 | 0.001407 | 0.000967 0.001022 | 0.001971 | 0.000937 | 0.001718 | 0.001153
10 0.018256 | 0.011918 | 0.011636 0.011258 | 0.014907 | 0.010985 | 0.016271 | 0.014497
20 0.008366 | 0.005642 | 0.005261 0.005086 | 0.008215 | 0.004933 | 0.008059 | 0.005899
v 30 0.006023 | 0.004076 | 0.003741 0.003638 | 0.006156 | 0.003433 | 0.005548 | 0.00414
50 0.00331 0.002397 | 0.002115 0.002076 | 0.004019 | 0.001966 | 0.003305 | 0.002281
100 0.001586 | 0.001364 | 0.000985 0.001017 | 0.002041 | 0.000922 | 0.001596 | 0.00111
10 0.017973 | 0.011295 | 0.011114 0.010776 | 0.01484 0.010137 | 0.014917 | 0.013155
20 0.009016 | 0.005914 | 0.005634 0.005404 | 0.008752 | 0.005196 | 0.008004 | 0.006097
Vi 30 0.005624 | 0.003886 | 0.003514 0.003438 | 0.005827 | 0.003272 | 0.005354 | 0.003951
50 0.003221 0.002401 | 0.002002 0.002026 | 0.003865 | 0.001877 | 0.003244 | 0.002278
100 0.001536 | 0.001504 | 0.000974 0.00102 0.001961 | 0.00095 0.001683 | 0.001177
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1) a8y G3al
%$%Programe of Realiblity Estimation of Rayleigh Distribution$%$%%%

rand('state',sum(100*clock));
N=10; $sample size

elpha=2;%Value of elpha

beta=2; %$Value of beta

lowerl=elpha+0.75;%smallest value of external t to compute R (t)
h1=0.15;%step value

R=1000; $run size

9990000000000 00000000000

OO0OOOO0OOOOOOOOOOOOOOOOO©O™O

for g=1:R;

555555 %5%5%5%5%55555550505005000000055555%55555555%55%5%5%%%%%%%%
elpha(q)=2;

beta (q)=2;

990000000000 00000000000000000000000000000000000000000000000000
OOOOO0OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO©O™O
for i1=1:N;

t (il, g)=elpha(qg)t+beta(q) *((-2*log(l-rand))~(0.5));
tx(il,g)=(-2*1log(1-(1i1/(N+1))))"~(0.5);

txx( 11,q9)=(il/ (N+1));
txxx ( il,q)=(1-(il/(N+1)));
end

elphahat mle(q) =min(to(:,q));

betahat_mle (q)=sqgrt (sum((to(:,q) —elphahat_mle(:,q))."2)/ (2*N));
elphahat_mmlel (:,q)=min(to(:,q))—-(std(to(:,q)) *sqgrt (pi/ (2*N)));
betahat_mmlel ( :,qg)=sqgrt ((sum(to(:,q)—
elphahat_mmlel (:,q)))/ (sum(1l./(to(:,q)—-elphahat_mmlel(:,q)))));
elphahat_mmle2 (:,g)=min(to(:,q))—-(std(to(:,q)) *sqrt (pi/ (2*N)));
betahat_mmle?2 ( :,q)—sqrt(sum((to(. g) —elphahat_mmle2 (:,q)) ."2)/ (2*N));
betahat_me( :,qg)=std(to(:,q))/sqgrt (2-(pi/2))

elphahat_me (:,qg)=mean(to(: q)) ( betahat_me (:,q) *sqrt(pi/ (2)) );
betahat_mel( :,q)= std( o(:,q))/sqart (2-(pi/2));

elphahat_mel (:,g)=min (to(:,q))— (betahat_mel (:,q) *sqrt (pi/ (2*N)));
betahat_me2( :,qg)=(mean(to(:,q))-min(to(:,q)))/ (sqrt (pi/2)—-sqgrt (-
2*1log (N/ (N+1))));

elphahat_me2 (:,g)=min(to(:,q))—-( betahat_me2 (:,q) *sqrt (-2*1log(N/(N+1))));
betahat_med( :,qg)=(median(to(:,q))-min(to(:,q)))/ (sgrt(2*log(2)) -

sqgrt (pi/ (2*N)));
elphahat_med(:,g)=median(to(:,q))-betahat_med(:,q) *sgrt (2*1log(2));

for jl1=2:N;
betahat_ge (j1,9)=(to(1,9)-to(jl,q))/ (sqrt (-2*log(l-(txx(1l,q))))-sqrt (-
2*log(l-(txx(31,q)))));
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elphahat_qge (jl,qg)=to(1l,q) - (betahat_ge (jl,q) *sgrt (-2*log(l-(txx(1,q)))));
end

betahat_QE (
elphahat_QFE
for i2=1:N;
R_real (12, q)=exp (- ((to(i2,q)-elpha(q))"2)/(2* (beta(q))"2));

Rhat_mle (i2,g)=exp (- ((to (12, g) —elphahat_mle (qg))"2)/ (2* (betahat_mle(q))"2));
Rhat_mmlel (i2,g)=exp (- ((to(i2,q) -
elphahat_mmlel (q)) "2)/ (2* (betahat_mmlel (q))"2));

Rhat_mmle2 (i2,g)=exp (- ((to(i2,q) -

(2* (betahat_mmle2 (q)) "
0(i2,q)—elphahat_me (q))

elphahat_mmle2 (q))"2)/ 2)
t A
(to(i2,qg) —elphahat_mel (q)
( )
( )
t

Rhat_me (12, g) =exp (- (
Rhat_mel (12, g) =exp (-
Rhat_me2 (i2, g) =exp (-
exp (
xXp (—

)
2)/ (2* (betahat_me (q)) "
)"2)/ (2* (betahat_mel (g
to(i2,q)-elphahat_me2(q))"2)/ (2* (betahat_me2 (g
to(i2,q)-elphahat_med(qg)) "2 q
) A ~

o0(i2,q) —elphahat_QE (q)

~2) /(2% (betahat_med (
(2* (betahat_OQE (q))

Rhat_med (i2,q)=

2));
))"2));
))"2));
))"2));
Rhat_QE (12, g) =e 2)

(
(
(
=
(( ~2)

end

mse_mle (q)=(sum(((R_real( :,g)-Rhat_mle( :,q9))."2)))/(N);
mse_mmlel (q)=(sum(((R_real( :,q)-Rhat_mmlel( :,q))."2)))/(N);
mse_mmle2 (q)=(sum(((R_real( :,q)-Rhat_mmle2( :,q))."2)))/(N);
mse_me (g)=(sum(((R_real( :,q)-Rhat_me( :,q9))."2)))/(N);
mse_mel (g)=(sum(((R_real( :,q)-Rhat_mel( :,q))."2)))/(N);

mse_me2 (q)=(sum(((R_real( :,g)-Rhat_me2( :,q9))."2)))/(N);

mse_med (g) = (sum( ((R_real( :,g)-Rhat_med( :,q))."2)))/(N);

mse_QF (q)=(sum(((R_real ( :,q)-Rhat_QE( :,q))."2)))/(N);

end

ti(l)=lowerl;

for i14=1:9;

ti(id+1l)=lowerl+ (id) *hl

end

MSE_of_Methods=[mean (mse_mle) mean (mse_mmlel) mean (mse_mmle2) mean (mse_me)

mean (mse_mel) mean (mse_me2) mean (mse_med) mean (mse_QE) ]'
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