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Lo gie 1)l jlne Jleaindy Lmiliia e Al bl Alls 8 ) 4l ofy (IMSE). ekl

(Y «¥+19 gla) (IMSE). Lelsill Uadll oy e
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@lal) Gl Csias MM ciljdiag M ciljiia Jie dipasll Ghhll ol e Nsil) gag
LMS Ly Glripe gsane Jil ity GM2 )diag LS 3)5iall (rruall Clagyall jaias S
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@A) st Y Al e 0sS O) Gs Akl s (Kl ¢ lalasl aball bzl

.(Stigler,2010 : P277)
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(gl lagyall cyid saal) L) axgd 38 5aals (455L) 530G saalie 3585 o) (Huber) Jt
Seia¥l sl el ) & Ll @3l Jo Aiwasl) il Gk alay) 25 2 Sl
Calide oy JSGy Jeaty 33LAD Al olad Aguluall AL Lol Skl oda Caal Cua
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e Ciline ce Caliay adine L) U sl il Lilias) (5 sLall) 33L3N saaliall iyt

(P4 ¥evo s ) AR) (Pi6 :¥e oV rgmull) Candl A8 adinl

(Failure Density Function) J&all 4dlaiay) 486 441 Y-5

Uan (8 < T < t+ AL 52l P Jaall (e saagll gt § Jas o) Jlaal
Lo ueedll Sy Jddll Gigan Gy Jiy cange Jlsdie pie T liely At dad e kil
iy LS Tl

pr(t<T < t+At)

fT(t) = limAt_>0 At y t 20 ...(2'1)
t YIS AN o2 (ailiad
Jy fr(Ddt=1-)
(lyer: 2013 P:26-27) Jidll gl A (he dad IS die dagdll 3oy Ala -V

(Failure Cumulative Function) J&dll 4l 48U 41 ¥ -6
1 LS Ll Lo amp € il in Jaal o Bangll g of L o) Jlial
Fr(©) = p(T <t) = [ f(u)du ; t >0 o (2-2)
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Frechet Distribution g b agigi Y7

sa5 (VAYA=1AYY) Lle (Maurice Frechet) owhill cilasalll e J8 e sl 138 o8
Aaly lipda dy Q3 C¥ e dadai 3 padtins (Failure times) Jdl) dae)l Cilagysi (1
deyw ylaeY) bgie ccilibagll V) Gbielly BV Jie Glaa¥) e aaall dada b
Sl )y gyl JUlaY) il dadal b Jeniog S ¢ lad) clyls alall chla) Ll

DLl Aanliall Clagysill e say celad¥) ke sliyg ddgaall GhLEY) sy daslall

Blall ad e o) clie] 300
(Kersey: 2010 P:8) « (A.Loganathan & M. Uma : 2017 P83-84)

1M (Wiebull distribution) Jus auysi 4 3 Aledal)l paaiall GusSae sa aaysil) 12
S Ay Cangh @i A1 X = Sladal) iial) 0l s qisi A1 Z lpall i) oIS
s A Agllaay)
f(x,o,B) = apx " Dexp(—Bx %) ; x>0;ap>0 .. (2-3)
Scale Parameter _.ldll 4udas 3 > 0 5 Shape Parameter JS&ll dales a0 > 0 0yl
cosll Adla @ ¢ x~Frechet(a, ) o 13y ¢ Jadll <y Algpdall uiadl Ja X ol ¢
: o 4 Cumulative Distribution Function 4S5l

F(x,a,A) =P(X<x) = f;(f(u)du =exp(—Bx™% ;x>0
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Var(X) =B=[[(1 - ) — (I*(1 - )]
(A.Loganathan & M. Uma : 2017 P83-84) « (Kersey: 2010 P:8)
(Kundu, & Howlader 2010 P1548) (Y£-Y¥ ga ¥ VA L)
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a2y 21939 sle (Waloddi Weibull) sl alladl U8 e aysill 13 liss)
illy OSalls Al yeSl) lanalls B3eadl Jadll iy dadal & dagal) AllaiaV) Clayjsill aal
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f(x,a,A) = adx* texp(—2x*) ; x>0 .. (2-4)
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pon Jua¥) Ak Jea 1 Agpall (53 adall s

EX' = fooo X'f(x)dx = rr(é) cr=123,...

ala

2o 3
1
EX: F(al)
ala
ey G
ala
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(M. M. Mohie EI-Din; M.) (A.Loganathan & M. Uma : 2017 P83-84)
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f(x, o,A) = Ae X ; x>0 .. (2-5)
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2o 3

Ex= 1
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Al e laa pling Jagie ialeall (63 WIS )5l

Ex =af
V(x) = af?
(R LK @J\,ﬂ (@S\J.\M) GHAA.\M Q—J)ﬁm adly W
x (@3)
Foxa,B) = [ faua, Bdu=""" e 27)

(W) dagiiall Lls A2 y(a, %) o G

AR



Lindley Distribution Al aig Y-
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VIS iy Ao sl ALY ) I A3 i)
2
f(x,(x,O)=ﬁ(a+x)e‘°x;x>0,9>0, af >0 ... (2-6)
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(Shanker & Fesshay, 2016, P2)
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r={mn(0) =mn(0)};i=12,...,k ...(2-9)
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n(0) = Y¥ , P,m(6) ...(2-11)
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s alie¥) Y i o adiey Al Glesll g cana (Berger, Y3Ao) bl

V) AL Capaally (ML-H- £ aslall) slall Caally

I'={q(0):q(0) = (1 —£)qe(8) + £q:1(8); q(6) G} ..(2-13)
o )
Gaul) Al cilagladlls gy (6)
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(V) sl 8 sl o) 306V Clasheall jlial 8 Uadll Jlaal ig
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Al o e st BB Ol G(0) 5 Go(8) Om IS O
Jh X U ¥l aall s S (Marginal ) dasd) dalasy) Qe als sl
DAY Aaally 05S5 ls Lyl Cagllaall Aadaall e 83kl Zisaal) cilasbeal) g
M(X/q) = J;" L (x/8) q(8/x)d6 .(2-14)
& ( Hyper parameters ) a8l (dalzall)lalaall dos M(X/q) Zoasdl 1ol alans
clalal) el saaa Clyata alagy 45 sLall Al gV ey sl
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e Jlerinly bapasi o)yl Adeall (Mixed Prior distribution) hbiaall aujsill alsyl
(Y Ll Cauny S gl alae ) Y]
T(0) = (1 —g)qy(0) + sq(ﬁ) ...(2-15)
gsill alied) IS jaie Jlastindy i oyl dalaall (PoOStErior) adU) aysill alay)
DAY Dl sy S0
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(1 —e)M(X/q0(6))
(1= e)M(X/q0(6)) + eM(X/4(6))

(1 —e)M(X/q0(6)) =
(1= e)M(X/q0(6)) +eM(X/4(6))

A=

= [

_ (1= 9)M(X/q5(6)) + eM(X/3(6))
) (1= )M (X/q,(6))
_(-oME/a0(0) _ eMX/4(6))
(1= eMX/q0(0)) " (1 - OM(X/da(0)
L EME/a())
(1= M (X/q,(6))

eM(x/q(8)) -1

(1-e)M(x/q0(6))

C A= [1 + .. (2-17)

-1

5 [1 N eM(x/q(6)) ]
(1 —e)M(x/q0(8))
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MSE EFeIF MSE MSE ﬁFeLindely MSE

ﬁFegamma

pFeweibull

VAEYYY | 0.28973 | 1.75543 | 0.27864 | 1.16684 | 0.17796 | 1.16774 | 0.17677

1.68311 | 0.24555 | 1.67684 | 0.25443 | 1.16322 | 0.25463 | 1.14219 | 0.16799

1.19786 | 0.17665 | 1.57689 | 0.17664 | 1.43897 | 0.23433 | 1.04103 | 0.15618

1.19989 | 0.12420 | 1.13228 | 0.01021 | 1.34221 | 0.22161 | 1.55431 | 0.14532

1.14987 | 0.01001 | 1.18974 | 0.11202 | 1.62398 | 0.21139 | 1.56641 | 0.13455

1.65701 | 0.30433 | 3:¥69). | 0.05644 | 1.68091 | 0.14353 | 1.69915 | 0.02135

1.64456 | 0.20122 | 1.67892 | 0.04543 | 1.67569 | 0.13765 | 1.53421 | 0.01367
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1.68755 | 0.20011 | 1.53116 | 0.01101 | 1.82102 | 0.03002 | 1.71777 | 0.02332

1.69111 | 0.17887 | 1.73378 | 0.02234 | 1.50231 | 0.01148 | 1.83276 | 0.00234 | Felindel

Y.A¥YYA | 0.14655 | 2.55437 | 0.02113 | 2.55087 | 0.05432 | 2.17501 | 0.02431

2.61410
9

0.14211 | 2.64444 | 0.02302 | 2.57309 | 0.04355 | 2.13132 | 0.02099

2.41130 | 0.08998 | 2.73221 | 0.01088 | 2.69092 | 0.03152 | 2.02239 | 0.00263

2.36756 | 0.06476 | 2.15882 | 0.01391 | 2.63008 | 0.02114 | 2.52201 | 0.02551

2.87621 | 0.05321 | 2.59443 | 0.01619 | 2.01033 | 0.01221 | 2.61187 | 0.02385

2.85562 | 0.99341 | 2.54444 | 1.65532 | 2.59888 | 0.79875 | Y.e:AVV | 0.17631

2.85374 | 0.98732 | 2.52311 | 0.98753 | 2.59327 | 0.65732 | 2.54565 | 0.16752
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|
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4.53323 | 0.89762 | 5096%4. | 0.16754 | 4.56743 | 1.32411 | t.eAavY | 0.74321 FelF

4.64222 | 0.87398 | 4442'4. | 0.13435 | 4.54233 | 0.99611 | 0998°4. | 0.65453 FelF

4.52453 | 0.77637 | 4.55227 | 0.18777 | 4.73431 | 0.43422 | 4.21099 | 0.16544 | FelLindef

4.76543 | 0.64356 | 4.55142 | 0.17251 | 4.11563 | 0.15645 | 4.53322 | 0.35644

4.73217 | 0.55644 | 4.61001 | 0.15643 | 4.10093 | 0.13451 | 4.54352 | 0.37231 1
10.5988 10.8764 10.6742 Yoy FeLinde}

0.88765 1.32111 0.72122 0.15433
8 3 8 r

10.6765 10.1531 10.5643 10.5178
0.85342 0.13298 0.64385 0.76874
4 3 2 8

10.5564 10.5435 10.6409 10.1167 FelLindel
5 0.77658 . 0.45647 g 0.54453 0.11225
6

10.6540 10.5564 10.1156 10.6742
9 0.73432 0.35675 0.14009 0.20348
3 2 1

10.5009 10.5432 10.1013 10.5753
g 0.65444 0.18221 0.08554 0.33467
5 5 4
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The interest of statisticians in recent decades has increased in addressing the case of
anomalies in the data, or more precisely, how to deal with the data in the event that it
contains anomalies (contaminates), in two directions, the first is the use of fortified
methods from which to obtain more efficient capabilities than the usual methods in the case
of The presence of contaminates, and the other direction is the Bayesian direction, or the
so-called Robust Bayesian, which is the parameter or parameters to be assessed as random
variables for which previous information is available in a probability distribution formula
called the (prior) distribution, which depends on the estimation of Bayesian on the
sensitivity of this distribution. The extent of its accuracy in determining the prior
information about the parameters to be assessed.

This thesis aimed at estimating the measurement parameter for the distribution of
Frechet by using the robust Bayesian method based on the contaminant variety
(contaminant ML-I1-) at four types of the standard basic distribution and the main
contaminant distribution which is when the standard base distribution and the standard
contaminant distribution is the Weibull distribution and when the main distribution is The
standard and standard pollutant distribution is the inverse Frechet distribution, and when
the standard base distribution and the standard contaminates distribution is a gamma
distribution, and when the standard base distribution and the standard contaminates
distribution are the Lindley distribution at a squared loss function, and then the estimation
using the standard mean squared error (MSE) . Since the Monte-Carlo simulation method
was used for the purpose of testing the preference of the estimation methods used in
estimating the parameters of the Frigate distribution using the hippocampal Bayesian
method under the category of contamination, the ML- type Il, and it was concluded that all
the approved estimation methods are average closer to the default values of the
measurement parameter for the Freight distribution (B) when all the experiments of
simulation and sample sizes are assumed at each level of contamination (¢= 0.1,0.5,0.9).
And the best robust Bayesian estimate for the prior distribution class. The second ML was
at the standard primary distribution and the contaminated primary distribution, followed by
the inverse Frechet distribution and from then the gamma distribution and finally the
Weibull distribution, by increasing the value of the contamination ratios in the primary
distribution (0.9-0.1), the preference for the robust Bayesian estimation based on the
standard basic class of Lindley and the main contaminant of Lindley was achieved,
indicating the preference for using the primary distribution of Lindley in estimating the
parameters of the Frechet distribution. The results of the analysis of applied data
represented in the lifetimes of the days under treatment until death or recovery from disease
or leaving the hospital for those infected with the virus (COVD-19), obtained from the
Fever Department at Al-Hussein Teaching Hospital in Karbala Governorate, emphasizing
the need to use the Lindley distribution as a primary distribution contaminated with certain
percentages of contamination in finding an estimate of the robust Bayesian in case the real
data follow the Frechet distribution.
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