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ABSTRACT:

The Power function distribution has been widely used especially in the modeling of
life time data .It provides a statistical model which has a wide variety of application in
many areas .The conventional maximum likelihood method is the usual way to estimate
the parameters of a probability distribution. Bayesian approach that depends on
symmetric loss function “quadratic” and asymmetric loss function “precautionary
,Jlogarithmic and linex” has received much attention in contention with other estimation
methods. In this paper we explore and compare the performance of the maximum
likelihood estimates with the Bayesian estimate of Reliability function for the two
parameter Power function distribution. The maximum likelihood estimation, Bayesian
using Jeffrey prior, for estimating the Reliability function of life time are presented. We
explore the performance of these estimators numerically under varying conditions.
Through the simulation study a comparison are made on the performance of these
estimators with respect to the mean square error (MSE). Based on the results of this
simulation study the Bayesian approach depends on logarithmic loss function used in
the estimating of reliability function of the two parameter power function distribution is
found to be superior compared to the conventional methods with respect to MSE values.

siand) Cada g dadial)
Glily st 4 deadiuall degall Slajgill e Power function distribution ssall alla auigs e
Rider "calll 251964 ale o jsedall 5l wist (o dals Alla sagecilandly 3Dl Jadll clal
dle Al Al mysl Aiyd) Clebasy) dedy) iy daals o slaeVl saas clajs Gliasl
28 19740le ol Al g e sadinall &35} clelasd a5l slasl Malik Menlyl 251967
Galdl 26 19784e absl Al gsil Galally adsall dabee it dulyy Ahsanullah Pleatd)
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Cilalaall (o Adlida aiily Algral) ANal WA cilasse baangia ad gaags (2) o) Jsia

sample

precautionar

Logarithmi

parameters size Mle Quadratic y Linex c Jady)
elpha=0.5 10 0.002903834 0.002563642 0.002784921 0.002475431 0.002563642 Linex
15 0.001198488 0.001170281 0.0011584 0.001179567 | 0.001170281 | Precautionary
beta=1 25 0.001364571 0.001320734 | 0.001341604 | 0.001310049 | 0.001320734 Linex
50 0.000685879 0.000639839 0.000692398 0.000618683 0.000639839 Linex
a=1 75 0.00067863 0.000605914 0.000678902 0.000605085 0.000624257 Linex
elpha=1 10 0.006315279 0.005935276 | 0.005860492 | 0.005998112 | 0.006209892 | Precautionary
15 0.001839582 0.001131352 0.00155744 0.00094147 | 0.000770231 | Logarithmic
beta=1 25 0.001683298 0.001788117 | 0.001407022 | 0.000845258 | 0.000690883 | Logarithmic
50 0.001338265 0.001259635 0.001297374 0.000124126 0.000122911 Logarithmic
a=1 75 0.001386802 0.001148359 | 0.001140368 | 0.000152527 | 0.000135701 | Logarithmic
elpha=1.5 10 0.013113208 0.016152397 | 0.013974658 | 0.017351317 | 0.01869519 | Precautionary
15 0.002124048 0.001620612 | 0.001834995 | 0.001531007 | 0.00146847 | Logarithmic
beta=1 25 0.003117524 0.002701907 0.002869411 0.002614149 0.002554676 Logarithmic
50 0.001244029 0.00120425 0.001214777 0.001200402 0.001200203 Logarithmic
a=1 75 0.0011757 0.001171825 0.001273302 0.001070942 0.001170369 Linex
elpha=2 10 0.01437833 0.012021042 0.012621528 0.011627584 0.011629692 Logarithmic
15 0.01025662 0.009788005 0.00976006 0.009784881 0.009879309 Linex
beta=1 25 0.004655939 0.004643483 | 0.004583275 | 0.004677251 | 0.004727992 | Precautionary
50 0.003148811 0.003411094 0.003269705 0.003492267 0.003560868 Mle
a=1 75 0.000938474 0.000899014 0.000912368 0.000891853 0.000888317 Logarithmic
elpha=0.5 10 0.006361692 0.005398232 0.00600954 0.005123508 0.004913363 Logarithmic
15 0.008035973 0.007245095 0.007701169 0.007016736 0.006841602 Logarithmic
beta=2 25 0.003182517 0.002977228 0.003106559 0.002915823 0.002871488 Logarithmic
50 0.002504566 0.002328321 0.002483005 0.002258088 0.002178548 Logarithmic
a=1 75 0.001210075 0.001208181 0.001196037 | 0.001212257 | 0.00122515 | Precautionary
elpha=1 10 0.011168706 0.008210651 | 0.009623549 | 0.007474513 | 0.006842476 | Logarithmic
15 0.004386252 0.004067298 | 0.004141532 | 0.00404088 | 0.004063474 Linex
beta=2 25 0.000885421 0.001216651 0.000995247 0.001343243 0.001472843 Mle
50 0.000678661 0.000588096 0.000639197 0.000563817 0.000542899 Logarithmic
a=1 75 0.000174147 0.000233013 0.000195669 0.000254728 0.000275595 Mle
elpha=1.5 10 0.009480145 0.006747367 0.007873825 0.006137239 0.005659828 Logarithmic
15 0.002273996 0.001733923 0.00197111 0.001628229 0.001547615 Logarithmic
beta=2 25 0.00274424 0.002215954 | 0.002451298 | 0.00209115 | 0.001994963 | Logarithmic
50 0.002472483 | 0.00272498 | 0.002577797 | 0.002806434 | 0.002880637 Mle
a=1 75 0.000881632 0.000967241 0.000918697 0.000995451 0.001020558 Mle
elpha=2 10 0.001331095 0.000769484 0.001014554 0.000692558 0.000631469 Logarithmic
15 0.004178622 0.003921041 0.003962228 0.003914533 0.003934952 Logarithmic
beta=2 25 0.000611626 0.000369576 0.000477791 0.000317575 0.000277273 Logarithmic
50 0.000905121 0.000796167 0.000841334 0.000772244 0.000755076 Logarithmic
a=1 75 0.000805121 0.000696167 | 0.000741334 | 0.000672244 | 0.000655076 | Logarithmic
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elpha=0.5 10 0.010412734 0.008461375 | 0.010188199 | 0.006989973 | 0.006817832 | Logarithmic
15 0.003417941 0.003143281 0.003351149 0.002970265 0.003007392 Linex
beta=1 25 0.000651577 0.000772303 | 0.000590859 | 0.000924885 | 0.000986629 | Precautionary
50 0.000560048 0.000512536 | 0.000569808 | 0.000469867 | 0.000462201 | Logarithmic
=2 75 6.09664E-05 5.85349E-05 6.19958E-05 | 5.84961E-05 | 5.88932E-05 | Logarithmic
elpha=1 10 0.006912986 0.005331896 | 0.006055422 | 0.004685663 | 0.004742986 Linex
15 0.005753883 0.004808681 0.005247345 0.004395067 0.004432026 Linex
beta=1 25 0.0066565 0.006466205 | 0.006439189 | 0.006483275 0.00652453 Linex
50 0.001446836 0.001631199 0.001487777 | 0.001784085 | 0.001784894 Mle
a=2 75 0.000912374 0.000926025 0.00090942 0.000945083 | 0.000946309 | Precautionary
elpha=1.5 10 0.006297111 0.007368999 0.006541471 0.008442254 0.008443862 Mle
15 0.014776548 0.012724241 0.01342163 0.011894694 0.012051209 Linex
beta=1 25 0.006651947 0.005993389 | 0.006226735 | 0.005729288 | 0.00577707 Linex
50 0.007081609 0.0066924 0.006835756 | 0.006522094 | 0.006552693 Linex
a=2 75 0.000328103 0.000352051 0.000337999 0.000373699 0.000370989 Mle
elpha=2 10 0.010263017 0.007150903 0.008252043 0.005852049 0.006121036 Linex
15 0.004441111 0.004236263 0.004230231 0.004288478 0.004304613 Logarithmic
beta=1 25 0.000918653 0.001372919 0.001156219 0.001658508 0.001621299 Mle
50 0.000662358 0.000559911 | 0.000602272 | 0.000516416 | 0.00052231 | Logarithmic
a=2 75 0.000128535 0.000143075 0.000136387 0.000155318 0.000153011 Mle
elpha=0.5 10 0.001050416 0.000801056 | 0.001019372 | 0.000759267 | 0.000737414 | Logarithmic
15 0.001405452 0.001395143 0.001360409 0.001524603 | 0.00150446 | Precautionary
beta=3 25 0.002289528 0.002161308 | 0.002233203 | 0.002078242 | 0.002113708 Linex
50 0.000845671 0.00080924 | 0.000835765 | 0.000779581 | 0.000789009 | Logarithmic
a=3 75 0.000745671 0.00070924 | 0.000735765 | 0.000679581 | 0.000689009 | Logarithmic
elpha=1 10 0.012509557 0.009949337 0.011051832 0.008276012 0.008908432 Linex
15 0.001669462 0.001087861 0.001414271 0.000710669 0.000816025 Linex
beta=3 25 0.000410233 0.000606247 0.000482317 | 0.000859022 | 0.000760523 Mle
50 0.000371827 0.000394756 0.000378483 0.000433736 0.000417779 Mle
a=3 75 0.000171827 0.000194756 | 0.000178483 | 0.000233736 | 0.000217779 Mle
elpha=1.5 10 0.009632894 | 0.006885307 | 0.008014656 | 0.005102552 | 0.005787647 Linex
15 0.004005773 0.00378792 | 0.003813575 | 0.003845334 | 0.003822387 Quadratic
beta=3 25 0.000820582 0.001190361 0.00099238 0.001575932 0.001418189 Mle
50 0.000605923 0.000517585 | 0.000559283 | 0.00045975 | 0.000480655 Linex
a=3 75 0.000159962 0.000224102 0.000191241 0.000288451 0.000261333 Mle
elpha=2 10 0.007996117 0.00560143 0.006512754 0.004143727 0.004780931 Linex
15 0.001934284 0.001463515 0.001653137 0.001251184 0.001315729 Linex
beta=3 25 0.002344367 0.001873371 0.002065329 0.001573511 0.001692892 Linex
50 0.002185641 0.002429657 0.002302781 0.002653381 0.002563711 Mle
a=3 75 0.000185641 0.001429657 0.001902781 0.001653381 0.002363711 Mle
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Mle 17 %21
Quadratic 1 %1
precautionary 8 %10
Linex 23 %29
Logarithmic 31 %39
Total 80 100
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%%%%%%% Reliability of power Law Distribution Program %%%%%%%%%%%
clear all
clc
n=10;
elpha=2;
beta=3;
a=3;
for g=1:1000
u=rand(1,n);
x=exp(log(beta)+(1/elpha).*log(u));
%%%%%%%% %% %% %% %%%%%% %% %
emle(g)=n/sum(log(beta./x));
ebg(g)=n/sum(log(beta./x));
S(q)=sum(log(beta./x));
elin(q)=(n/a)*log((a/S(q))+1) ;
epre(q)=sqrt(n*(n+1))/S(q) ;
%%%%%%%% %% %% %% %% %%%%%%% % %% % % %% %% %%
t=0.25:0.25:(beta-0.25);
Rreal(q,: )=1-((t."elpha)./(beta”elpha));
Rmle(q,: )=(1-(t."emle(q))./(beta™emle(q)));
Rbq(q,: )=1-(S(q)./(S(a)-log(t./beta)))."n;
Rpre(q,: )=(1-2*(S(q)./(S(q)-log(t./beta))).~n+(S(q)./(S(q)-2*log(t./beta))).”n).”(0.5);
%%%%%%%% %% %% %% %% %% %% %% %% %% %% %% %% %
j1=0:20;
for il=1:size(t,2);
for j2=1:size(j1,2)
s1(i1,j2)=((a."j1(j2))/factorial (j1(j2)))*(S(q)/(S(q)-j1(j2)*log(t(i1)/beta))) n;
end
end
for i2=1:size(t,2);
Rlin(i2)=1-(1/a)*log(sum( s1(i2,:) ));
end
Rlinex(q,: )=Rlin;
%%%%%%%% %% %% %% %% %% %% %% % %% %% % %% %% %% %
for i3=1:size(t,2)

syms o

Rro(i3)= ((S(q)”*n)/gamma(n))*int( (log(1-(t(i3)/beta)0))*(0™(n-1))*exp(-
5(0)*0),0.,6);
end
Rlog(q,:)=exp(double(Rro));
end
MSE=[mean(mean((Rreal’-Rmle’).”2)) mean(mean((Rreal'-Rbq’).”2))
mean(mean((Rreal'-Rpre").*2)) mean(mean((Rreal'-Rlinex").*2)) mean(mean((Rreal'-
Rlog’)."2))]
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