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Abstract :-

In this paper, the shape and size parameters (without imposing either parameter)
and the survival function of the inverse Lomax distribution in the presence of
observational data of the second type are estimated using different Bayesian
methods, which included the standard Bayesian method and the hierarchical
Bayesian method under a symmetric loss function, which is the quadratic loss
function, and in order to compare The two methods used Monte Carlo
simulation, where different sample sizes and three models of default values for

distribution parameters (0,)) , were used and the statistical measure, mean
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integral square error (IMSE), was used. Simulation experiments showed the
superiority of the hierarchical Bayesian method because it has the least mean

square integral error (IMSE)

Keywords: (quadratic loss function, hierarchical Bayesian, standard Bayesian,

inverse Lomax distribution)
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0.79454348 0.8796755 0.87415767 0.87005896 0.86356217 0.85959227 0.85874287

0.74823111 0.86911854 0.8584183 0.85264317 0.84616346 0.84248343 0.84173568

0.73559158 0.84512776 0.84221248 0.83229267 0.82064103 0.8173802 0.81689855
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0.000804894

0.00067155

(March)

0.000609714

0.000516148

0.00046856

0.000439196

(LalSall Uadl) il o Lol e g il (351 jla o g &l AN 4 o) 5 Al il (1) a8 J sl

JsY) 723 500 A jiaall il alaal die 38yl K1 (IMSE)

Model 1 0=0.2 , 2=0.9
Bayesian estimation Hierarchical Bayesian estimation
St g S s &= S(tL T e
Sse | SnsE | SE)yps (.
n
Real(S(t)) r=50 r=75 r=90 r=50 r=75 r=90
0.99111979 0.9949527 0.9932092 0.99208896 0.99298246 0.99113863 0.99128286
0.9885471 0.986188 0.982065 0.98087694 0.98249693 0.97958185 0.97991602
0.96796145 0.9704765 0.9658583 0.96612716 0.96901583 0.96553332 0.96591736
0.96375931 0.9668997 0.9618953 0.96216527 0.96526077 0.96164451 0.96203818
0.95598923 0.9622567 0.9537622 0.95424745 0.95712809 0.95302778 0.95347021
100
0.95333281 0.9589157 0.9499655 0.9505719 0.95114351 0.94677998 0.94725297
0.92920411 0.9499279 0.9413329 0.94252991 0.94340329 0.93900562 0.93947884
0.9253377 0.9429423 0.934037 0.93532268 0.9358331 0.93132731 0.93181179
0.92479038 0.9267659 0.9224242 0.9229778 0.92363391 0.91903652 0.91952244
0.92350999 0.9138829 0.9130032 0.91189928 0.91226525 0.9076591 0.90814914
Imse 0.0005712 0.00038295 0.0003727 0.00039007 0.00034479 0.00034389
Model 1 0=02 , A=0.9
Bayesian estimation Hierarchical Bayesian estimation
S se NUIJT; — S(T)yBE = =
S(t)gr St)upe| St)ngr
n
Real(S(t)) =75 r=112 r=135 r=75 r=112 r=135
150 0.99820497 0.99448291 0.9938186 0.99422578 0.99419343 0.993775 0.99365477
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0.98700076 0.98843488 0.9851993 0.98591158 0.9856632 0.9848135 0.98458369
0.98685208 0.98010662 0.9775011 0.97792624 0.97700915 0.9759406 0.97561955
0.98352393 0.97200682 0.9696242 0.96903415 0.96805296 0.9668792 0.96641726
0.98266587 0.96644934 0.9623197 0.96184623 0.96033008 0.9590366 0.95852652
0.97389994 0.9569627 0.9529597 0.95255016 0.95067239 0.9492577 0.94871338
0.95474317 0.95035396 0.9455804 0.94500055 0.94279911 0.9413297 0.94072987
0.90276664 0.936544 0.9318532 0.93101991 0.92849548 0.9270103 0.92635277
0.88911401 0.93129027 0.9267177 0.92396365 0.92092435 0.919424 0.91875157
0.85887518 0.92051148 0.9167281 0.9136875 0.91000828 0.9085136 0.90783977
Imse 0.00034126 0.000297 0.00027733 0.00025542 0.0002522 0.00025185

Lelal) Uadll ey ol gia a5 il (351 ka o gy o Laal) A11) & 00l 5 Agal) 2l (2) o8, Jsaal)
U 23 500 A jidall el alaal die 45, 50 (K1 (IMSE)

Model 2 =09 , 2=0.2
Bayesian estimation Hierarchical Bayesian estimation
S+ S+ Cr+1)
“\*"*JBE “\*"*JBE Y\**JHBE — —
S(t)ge S(tusE St uge
n
Real(S(t)) r=25 r=37 r=45 r=25 r=37 r=45
0.98895789 0.99653808 0.99595993 0.99590129 0.99329109 0.9931968 0.99315899
0.9774206 0.99095561 0.99006131 0.99016733 0.98644769 0.98633494 0.98630077
0.96831146 0.98340908 0.98267264 0.9827836 0.97647063 0.97611159 0.97608073
0.963908 0.97846836 0.97710218 0.97736689 0.97018356 0.9697798 0.96973863
50
0.93617603 0.97137768 0.97053419 0.97036015 0.9618119 0.96134459 0.96128674
0.92648197 0.96545124 0.96385259 0.96369302 0.95464309 0.95412686 0.95405366
0.91612532 0.95980101 0.95825043 0.95828873 0.94871224 0.94820295 0.94813208
0.91522727 0.95504308 0.9528783 0.95290557 0.94281368 0.94232209 0.9422409
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0.90693293 0.94824211 0.94708922 0.94686095 0.93577553 0.9352139 0.93511105
0.90035547 0.94039173 0.93917344 0.93911788 0.92711231 0.92647061 0.92638117
Imse 0.003662672 0.00359897 0.003597904 0.003201436 0.00318109 0.003177292
Model 2 0=09 , A=0.2
Bayesian estimation Hierarchical Bayesian estimation

Real(S(t)) r=50 r=75 r=90 r=50 r=75 r=90
0.95643714 0.98911495 0.98904872 0.99273078 0.9875571 0.98747346 0.97490882
0.89681429 0.97058888 0.97135243 0.97752195 0.966958 0.96775305 0.94447211
0.84992773 0.95512471 0.95455333 0.96205131 0.9502398 0.94958246 0.92730462
0.82864615 0.93610785 0.9335809 0.93588671 0.9297738 0.92700217 0.9082611
0.82721114 0.92495223 0.9236677 0.92564524 0.9178628 0.91642305 0.89736878

100
0.81944221 0.90411169 0.90160181 0.90014303 0.8958206 0.89307781 0.87504772
0.80332482 0.88931598 0.88545353 0.88048734 0.8803201 0.87615566 0.85665686
0.79638095 0.86490714 0.866555 0.86537031 0.8547364 0.85634453 0.83445643
0.75266676 0.84572445 0.84603699 0.84616059 0.8348369 0.83504697 0.81941414
0.74827198 0.8225174 0.82955867 0.82775594 0.810866 0.8179917 0.79896406
Imse 0.00117685 0.00115582 0.00112884 0.0008868 0.00085779 0.00070013
Model2  0=09 , 2=02
Bayesian estimation Hierarchical Bayesian estimation

N Stz S{tpE — StapE — p—
S(t)gr S(t)upE St uge

r=75 r=112 r=135 r=75 r=112 r=135
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Real(S(t))
0.98315818 0.99667789 0.9968022 0.99588697 0.99599005 0.9957938 0.99422379
0.97494944 0.9895716 0.98975236 0.98988291 0.98639639 0.98650752 0.98453684
0.96952473 0.98381428 0.98400182 0.98410884 0.97198427 0.9810449 0.98004211
0.96922854 0.97910678 0.97933031 0.97941455 0.97728935 0.97671612 0.97636459
0.96900022 0.97660164 0.97683674 0.97696194 0.9759799 0.97472958 0.97441813
150
0.96061001 0.96768201 0.96795333 0.968077 0.96705314 0.96628678 0.96738644
0.94767351 0.96754228 0.958185 0.9583605 0.95776713 0.95791439 0.95976706
0.94505093 0.96294996 0.9532853 0.95343893 0.95368713 0.95291794 0.94492441
0.93178044 0.95734952 0.94771474 0.94803992 0.94801918 0.94715809 0.94741348
0.9212189 0.94280443 0.94317782 0.94352982 0.942783 0.94225168 0.94082273
Imse 0.00016851 0.00015984 0.00014219 0.00011881 0.00010709 0.00009382
(RS Ul el o Jale sia a5 il (331l o sy oLl Al il 5 i) il (3) o8 Jsanl)
i) g3 503 A isal) il alaa xie 33 )b KI (IMSE)
Model 3 6=0.5 , A=0.5
Bayesian estimation Hierarchical Bayesian estimation
S{t)se S{t)E — S{tHBE — ——
S(t)gr S(t)upE St uge
n
Real(S(t)) r=25 r=37 r=45 r=25 r=37 r=45
0.98982834 0.99321129 0.99201991 0.99065952 0.9886133 0.98761767 0.98752882
0.95429575 0.9773384 0.97732467 0.97526582 0.9698573 0.96856505 0.96847908
50 0.93986424 0.95886 0.96024737 0.9567223 0.9504622 0.94879066 0.94873265
0.91861699 0.94603267 0.94196804 0.94337971 0.9362009 0.93431395 0.93425981
0.90864449 0.92989297 0.92484964 0.92517736 0.9211063 0.91908317 0.91911959
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0.90006725 0.90666123 0.89853384 0.89996845 0.899899 | 0.89720329 0.89758746
0.88341794 0.89612678 0.89229329 0.89173257 0.8901449 | 0.8871546 0.88763897
0.85236669 0.88668837 0.88309592 0.88082753 0.8796548 | 0.87651409 0.87711264
0.83164087 0.87245496 0.86549268 0.86288588 0.849874 | 0.84662962 0.84769164
0.79588258 0.8602347 0.85039476 0.85181462 0.834438 | 0.83100963 0.83226384
Imse 0.000287842 0.00023945 0.000243324 0.00020054 0.000184994 0.0001809
Model 3 0=0.5 , 2=0.5
Bayesian estimation Hierarchical Bayesian estimation
Real(S(t)) r=50 r=75 r=90 r=50 r=75 r=90
0.99879942 0.99448162 0.9936427 0.99339329 0.99436997 0.99394626 0.9927772
0.98521173 0.98466291 0.9843303 0.98263171 0.98354467 0.9827582 0.98261602
0.96765767 0.97254509 0.973199 0.97380579 0.97195404 | 0.97066588 0.9705737
0.96363433 0.96875448 0.9688559 0.9681469 0.96660919 0.96516574 0.96501664
0.94997104 | 0.96316596 0.962489 0.96074029 0.95755783 | 0.95597183 0.95572089
100
0.94657675 | 0.95331221 0.9510522 0.94980953 0.94738046 | 0.94567283 0.94536912
0.93292488 0.94428781 0.942322 0.94338649 0.93810223 0.93627769 0.93595396
0.92888997 0.93650388 0.9340771 0.93407583 0.92997953 | 0.92809229 0.92773468
0.92089719 0.92258986 0.9209174 0.92097611 0.91660582 0.91455062 0.91415841
0.91820611 0.918348 0.9160641 0.91433235 0.91073058 0.9086564 0.90824597
Imse 0.00026375 | 0.0002344 | 0.00021662 0.00015808 | 0.00013533 0.00012723
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Model 3 0=0.5 , 2=0.5
Bayesian estimation Hierarchical Bayesian estimation
St S+ SN
“\*"*JDBL “\*"*JBE “Y\**JHBE — ——
S(t)pg S(tusE St uge
n
Real(S(t)) r=75 r=112 r=135 r=75 r=112 r=135

0.99946802 0.99627278 0.99562706 0.99594823 0.9961417 0.99493985 0.99589195

0.99587718 0.98950493 0.99964559 0.99974374 0.9701518 0.99029623 0.99044216

0.96012882 0.98263872 0.98373965 0.9840055 0.9816813 0.98274821 0.98308092

0.95515716 0.97773506 0.97824734 0.97847919 0.9760419 0.97750549 0.97782736

0.94889843 0.9699688 0.96760966 0.96996821 0.9685731 0.96521234 0.96968439

150

0.94734803 0.96371755 0.96990799 0.96224357 0.9625546 0.9637253 0.96119228

0.94399114 0.95878464 0.95724459 0.95765726 0.9577846 0.95621883 0.95677293

0.94231405 0.94796777 0.94955899 0.95210877 0.9402137 0.94878139 0.95048893

0.93997452 0.94298848 0.94502593 0.94963574 0.9353873 0.94438928 0.94816714

0.93703067 0.93907325 0.93944324 0.94011032 0.9215917 0.93898327 0.92283234

Imse 0.00014061 0.00012407 0.00012156 0.0001231 0.00011107 0.00010948

—selaliiud) -9

psaals lonsend Dl ) ol L) 5048y sl (e Jumil o e gl A8y sl Gl il Sy
EERVEN L

S Ay hal 4 gl A1) IMSE (e 8T 5 el 3w Ay yhl A el 4l (IMSE) &f glial) &y -
Lemaan Al i) ) Al al)

Al aaa o) L iy Ll & s J5 (IMSE )i & il < yelal

: cluagill 210

Adalis ) ey 5 sl il A01a 5080 e sel) S A6y e Jlaniad Gaall gy -
3k )50 Jlaninly de gl 5 48y 5l 5 Al @l G 48y 5l G A0 JBall Sisan o) als Caldl im0

Al e g Alilda (o)A
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Celad) &y el il 5 Al ddaling Cilay 3 55 Al o -
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