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e e 5 Jleriulye saal 5 dalas 53 (Lindley distribution) (il ey 55 4l )l
g8 a4l e A geal) A alaal) Jon A0 cilaglae jigs Aa 8309 cilay sl
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) 5 )8 5 (5 yr—all iy yall 43 )l s ( maximum likelihood estimators) akae Y
~generalized Lindley -power Lindley) <ila) s g dalaay Jai 1 a5 53
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( Preface) g 2-1
413 4 seda Lgiae Al Hll £ g gay dlaiall dpulu] anliall (any Juadll 138 i
Aallaia¥) 48Ul A1 Ly A jal) J)sall 5 Lailad any 5 (Survival Function)sad)
CON (g3 ol w358 e A3 Gl 5 plalaal) Al 5 Sl dpm gl A Al 5 Jiall
48 ka5 Al slaall Gl 50 A8 ke o s Aleatual) A ) sl 355k e S e
Al 5 Alilaie dpmyy 535 5Ll Ao Laa 55l il Jleatinly s e el n 48y shg Su ad s

}ﬁ@kdﬁ&b&)&hﬁ\@}ﬁ\{)@

31401 (Failure time function) 1 Jdll LllaiaY) ABUSY) A)a 2-2

(At) 33dl jra e kil Gk (6t + At) Ao 3 saall e Jidll Jlaial 4
DAY Arpally Lusaly ) Leie jumg 5 dada ) Jadll A Wde Sllays (t; =t + At;) S

f(t) — lim P r(ts T<t+ At)
At—0 At

el iy ) afy A (T) (Gl sdiad) riall e &yl (At

;0 t=0 (2-1)

(0 < 1) sia ssbad 5l (e ST L (585 o) SN 2l ey et
- YIS Al o3a (ailad (e
(e 0]
1L [, fOdb=1.
2. f(t) = 0.

3140l Cumulative Function) :J<éll Lasaal) 48US) 413 2-3

Jiay (T) s 13 slall Gl g a3 55 Ay a5 (1) Gl Cpad S & ga Jlaial

Ll L yumy Jdll S 3 5 53 A (Ma(Probability Density Function)
() Jall

F(t) =pr(T<t) (2-2)
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F(t) = | f(u)du
J

F(t) = 1—S(t) (2-3)
b ailad Jadll dppenl) ALl
0 < F(t) <1 sl aall o e 5l i Al e 0585 11

Qs W Qg Y 38 ol (o iy 12 (ltirr(} F() =1) of g lihsuisecss 2

(t = 00) die (&)
.(1tin3 F(t) = o) Jani O (53 (sall) Gim gl Y3

(S Ayl AAESH Ay e G (2-1) JSA Ol

F(t)

—femmmmmmmm e mm i mmemmee e F(tL

a0 |
(1] J281 Lmpanil) AU 4d)a dada (2-1) JS&N
[451148] (Survival Function) : S(B)s8ll A2 2-4

3 O 2 0ke alaatul Al Jia) el Al e i gl a3 55 Al g o e Jalas iy

LY 5l Gme (e 5elaS cma aaa Grgan il e pl@ll < g Gyl (Sa s (32350
A8 o all cplsl el Jlaial Jias il dls ()d GIA cc gall o) A ulSBY) 5l Cpma e
(0, £) Aaie il 5l IS s shall 33 e sliall Jlaial Gls o(£) Gall) Hse 222 30al)
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- A Aapally Lualy ) S(t) ladl Al e jumg g

S(t) =pr(T>t) = f f(t) dt .. (2—-4)

;o) 3

G sdall el P ol f Alaiay) 435S A o (1)

ce Gl ey il g Jiay Al gdie jaie g g Jdll G gaad da OU) die 30 Baall Jiay i T
(0 S ) ia g5k 5l (e ST Laila 0 5Sy5 (al) SN 616y a3 Jianit

;QEX‘“;\}:..,J\ 5iall C DL F Amentl) 48Ul Alo Jiai F(t) oSl
t

FO)=pr(T<t) = jf(t) dt (2-5)

0
=1-pr(T>0) =1- [ f(t) dt

S(t) =1— F() (2-16)
A (ailladll clad) dls caati
L0 < S(E) < 1 qunall axliglly iall (s Lol 5l it Laila dan ge 0585 1
il A Jmy Y 28 o o g 138 5 ¢ ltirgS(t) = 0 ol dailita Wiy 5852

(t > ) (Gl
S(0) =1 oSl .3

S() el Alo dad Jiay (53 saal) saal) Gl 3 ola) AN plal) Jimiall Jiay (2-2)  JS—al)
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[1] elayl) ddla Aata (2-2) Joib)
[181 1401 (Risk Function) : Bohlaal) A3 2-5

G ) a8 i laie e G ¢ el iy Jalas 8 Ll 15058 ylaladl Aly a5

G ¢ el ANl a3 ¥ e o el (S DA e ¢ (e i Cagaa i

e J) Y il o p=é e (Rate Failure Conditional) (%) d—idl) 4w o

Dl (S s LeaDlal (S Y A eLed ) ) dai N Jaea s (1) el s 3Ll a8
» Al sl ) dpally 3 Hhalaal) Jaza (e

_fo _ _fo _
h(t) = S(t)  1-F(b) 2=7)

1o g daS) a5 i) Al Lzaly Ay 3 plalacall Al o (2-7) A8Dladl (ye Laals

laibiad adl s (s A Jlsadl slagf oSy Laaaal caaa o 131 o (5 (Jaall Ailaiay) 486SY

£l A1 e L So i 5 plalaall Alla () 5 dan s Ladla Lgia g 20ne ye eI laas o
(a1 A y) Al e s yha g

1421 (Three Parameter Lindley. Dist):ctalre &M 53 JAaid 2y 65 2-6

13 5 _paiwsall lay 353l e Taals (Lindley Distribution) il aa)s8 an
Aaliaal) Aadai¥) Jiias 8 5 S AnlSal et il eelial) 4y ylai g A gaall A 50 3 5l draaY)
(Jdll 3 50l a5 gl 13g] Adladl A3 5 pall NS g Rilatia jae 9 AS je Cladine (ol )

Legall Alay j 5l (3 22y Al (Lindley 1958) Jaid altadl ) a5 i) 138 ity
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shetslsae Jdud gy aaly sasall e B N e o e L8 Sl3S 5 slall Jglaa i 3ball
sl gl dalaall (53 Jaid 553 Lgia [0, 00] Bl Baaaall a5l Cilaleall sae (i iy

oY) IS pialaa 53 ol a5 o1 Adlaia YY) AGESY A1y (s

( 02
o (1+B)e™® ;x>0,0>00+B>0
f(e;0,8) =40 TP . (2-8)
0 0.W
;o) 3

.( Shape parameters) JS&ll 4alza : 3
. (Scale parameter) il idss: 0

Al Clalee N 63 Jaid w358 aiy A (1) sl i) gl QA (rialaay
AV Lol 585 Lllaayl dai

(6, 0, B) = aeis(“ﬁt)‘fet:@>0,B>o,t>0,eg+a>0
0 ; O.W

~(2-9)

o) A

.( Shape parameters) JS&ll Jiales : @, B
(Scale parameter) kil idas: @
Q) cpad Gl Jiey Al (S sdall paadall 1t
dilise o ie Clalea GO (63  Jaid a5l Adlaia ) ASUSH A & gl G (2-3) JSall
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F(t) = j tf(t). dt
0

t 62
= j BT B(oc + Bt)e 0t dt
0

1 6Bt L
=1 [1+ e
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(Bt + 6x) + B

h(t) = (2 —12)

Q\.d:.at:'_iﬂ\gﬁ&@@j}ﬂﬁﬁﬁd\ﬁb‘ﬂ}h%(ﬁ-Z)M\‘;@y}ﬂ\wb
.@j}ﬂ\ﬁwuwﬁéﬁsﬁegm

1.4+
1.0 —
— a=1.5,0=1.5,0=1.5

0.8

I — a=1.5,0=50=1.5
D.E-— — =4, 04=1.50=1.5

I — =4, 0=50=1.5

1 1 1 L 1 L 2 L 1 L L 3 1 L L L 4 L L L 1 5 L L 1 L E

2550 ilalaa (e Allida o tie clalia EDAN (3 il a5 5 laliall Al o gl (6-2) JSil)

lalre EOEN 63 aid a5 paibiad aal s (2-1) dsaall



Clalee SN (63 (i ) 5 pailad (any Jiey (2-1) s

0B+ a>0 «(Shape parameters): o
B > 0 «(Shape parameters) :

6 > 0 ¢« (Scale parameter) : 0

ab + 203
0(ab + B)

a’0?% + 406 + 2>
02 (ab + B)?

0262 + 4008 + 22
ab + 23

20303 + 60202%B + 600 + 23

3
(0?02 + 400 + 232)2

3(a*0* + 240303 + 440202B2 + 320083 + 8B%)
(202 + 400 + 22)?
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(Prior uls¥) allaiay) AUl iy Copey Jaiaf a5 IS 3 e e gheal) el
Y allase JS1alalSs o o) aDe e a5t 35Sy L sale 5 Probability function)
Al e sl AL ey il (e e sbaal) o3 e Caaill &y 3 aal g gl
Al Jiai o S 3 Bl I e sbead) o 3 E ki aaias L)y 5 jallad) aSas
Allaia ) 48U A1y ey 5 . Gl A alall (Likelihoods Function) (lSaY!
Seial w35l e Jans Ll claaliall alae V) Sl Al ae clalaall 491 5Y)
S dly a5 (Loss Function) 3 lwa alls Jaxiwd juas )k 4y (Posterior)@s>d
sl Ol Lain (8) ded e alaie YL a1 3k e dailill 5l nall (uld LA e

08 5 daleal) s (358 353 5 (51 (B) (sle aing & A

rh Ayl Al ealiall s Gl
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A(tg, ty, e, 14]0) Al cilaaliaal GV A e Joass

.7(8) (Rl J8) (prior distribution) i) Jia¥ 48 jaa .2

(*—lswdl 2=y) (Posterior Distribution) a3 Jaia¥l Jle Jans 3
Aia Jlestionls GO w5l e Jant Hu 4 ke cos h( Bty ty, e s, ty)

1Y (Bays Inversion Formula) Js (s sSas

h (8]x1, Xp. o Xn) = — I (1 X220 6) . (2-13)
;o) 3

0 lelaall J5¥1 55 2 7(0)
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e Js—anll Cingy (§)ilalaall ania 5l dalaa il (5 AY) Cull WY1 (o uall e

OS5 Jasi s il 138 5 ¢ (0 La J81 A8aSU) Al giall) 5cl odie ()65 (g i

Js—aall oty Sl ¢ (5 all Leiled A Ledany 5 (Risk function) skl Al s

bl s (Expected Loss Function) &_l—wall Alal 18 gill 34 3 ) (e Lo

Al axi g ¢ 508l daleall o Jgaanll (5l sl w1 482 JUAY (a2l 5 R(D, 0)
,(éBayeS) Dl e aaieg ) ) E) A e dadlill 5 jleal) laial Gulie el

G B ) Al Jiiw (0, B) 0l W i o) yall a3 5l dalae Jiad @ cilS ) Ha
A Jo 5 ) (333

1-L(6,8) =0 ; vO.v0
2-L(6,8)=0 ; vo=0
OIS W JUPNG < P - VI BN R PSP R N S EYE R
R(6,8) = E[L(6,0)]
= Ming [, L(6,0),h (8]x) d6
Saile JH (Risk Minimize) s blaell Jilis ) caxy E[L(6,8)] o3
Ayl sleall Al e 3oLl Jls e e Jleniad o3 Al o2 g

Lolasind 3 jluadl J1sa JI (e 2e3 il dilaie s (Squared error loss function)

Al e (General Entropy Loss function) delall s il 5 jlud 2l 5 e s

161 [14] » A8 ucual) Aullaialy) A3UESY) J) g2 2-7-2

(Prior Probability density function)

Y1 AdlaiaY) AUKN Al b8 5y s i ol ol slul) el

a8 Al | J s Galill (sl 8 giall Adusall e slaall paea Je 5535 Al (prior p.d.f)
o3 A2lua A3 doglaall e (Claleall) daleall Jsa o) gumiy oaliie) LuSai il 5 dusd
alall Gl Laaaal (i yla 3405 5 dalia (prior p.d.f) Al Adlaaially J<i il gladll
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A kel clial 8 3y e leren A Cua L) uis e (e sl UL dalie e
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& ok S s e OsS Lle et ) Clagladll 03 Gl g (eadl) (ial S8Y 5 oalal)
LS Lgann 8 Sy 40 31 AU J1sall e g1 il il g el Y1 Agdlaiay1 ASUSH Al ayans

o
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(Non-Informative Prior P.d.f)
38 siall 3] ) e glaall () 60 Ladie Aila slaall jue Adlaialy) A8GSI Alo Jani s
(Clalaall) Lalaall Jsa praal 5 ) g a5 ¥ 5 Sled IS5 A gana 51 48S e Caaldl) (52l
. (prior distribution ) el g sil) I 50 a4ty LI e Ganld
rok S5 sV sl aaa b Aaleall 3 58 e adiad 1 Y 3ac
3 yall ddaall ciilS ) 31 (Uniforme Distribution) abite )5S Jo¥) aysill 335 1
fok LS (0) Adlad) Adlaia ) ASUESH Ao () 585 13¢5 (-00,00) Jlae Led (0) L o
m(0)d0x m(H) —0 <O <o

1( 0)dO x constant

Led (0) W s o) yall Aalaal) cil€ 13 adiiia iy jle ol w88 Jaia) g jsill 32y 2
Alleialy) 48Kl Ao ) oS5 13¢5 (0,00)4ankall dlae S aa sall Jlaall (o Jlane
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.(Proper) 4D 43aY 2\:\]&3;\ Al e dani (g p (Xle)
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e Juadl e (sl gy (Jeffrey) i sacld

[10] [14] .38l die | Jo daatinall 4l oY) Adlatialy) AU 4212 2-7-1-3

(Clalaall) dalaall e Caalill sl 5 i siall e slaall ) 585 Laie Allall o2a Jaxi s
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ai Y Al e Y1 LY Ay e dsed oo @iy 1Y) Aall 5D a5l e

=]



Gl cilad) A St

A ) Cllaleall 028 Cala 65 a3 (a5 ¢ Al daleall ) aiad a3 538 a0 55l 138 Jlariuid
Jsanll Ja) e abac V1 Y Als (S0 Lgie bua 23 Al Hall 08 4 2l (e Lgdde J suaal)

(1] [14] .4 pudal) 438) pad) A oY) ddlaialy ABESY) 410 2-7-1-4

(Conjugate prior p.d.f)

Aallaial J 50 LY Gl W S0 3 3l ) sal) e 5 5ally "Ylertiasd JVsall 81 e 4
sl OGN Al o alaie YU i Cus sana Clia (e Al 038 4y el Lal 5 44 5 2
Al Y1 Al AN Aoy L (Ox) oSl ala of 31 (0) Aalaally Al Lgdia 50 laaLiiall
OSV et A3l Hayall W3 )l e b (O)]x) 2asDU) Allaia V1 A8USY Al S5 77(0) )
sl e g 59138 Jie Jlerind Juady Al Gzl 55 303a0 L 5S e Dliiad dalide Cllaleay
o AL S W S5 a8 Al Agile sheall e 40590 A0laiaY) A8GSY J1sall e Y
AS i iall Adlaa ) AU g o Lo s i Agegadall 4881 5all 30 5Y1 g0 S0 (g g ¢ Al
(LS — ada) 440 5Y)

(11141 s 5l glaall (oabll] S jae 2-8

(Standard Informative Bayesian Estimator)

a5 (2 —13) Adbaall & Gl a5l Aly o @l s joke ading

Ak Com sars (Xq. Xy onn . Xpy) Al Aial) Cilaal e 5 () Aalaall (je A8,L ) il shaall
el Gnina Jlediwliadde Jass o oS (0) Aaleall G & 53 (8
J 5o gaal Jleaiul cany —uldll 3n 538 A3 5 (Bayesian Inverse formula)
338al) Aalaall eal Je aSall 3auall (33 phall (e 223 Al g (Loss Function) s L—uwall
Jlerion] altps Alu 1l 038 85 Ablaiall ye o ABLaia) Lgia 5 jLual) J) 53 (e g ) 5il Bac lllia

e il s WAy 2 (Symmetric) A1l i sl —wd Al
(Asymmetric) filia ye 3 L dlag (Squared error loss function (SEL))
9 ke dlal 8 (General Entropy Loss(EL)) 4elall s ¥ 3w l1s 8

b LS5 il slaall bl
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1111261 +(SBSE| )Awaa 5 3 jbwd Adla 0B 2 b)) ju j384 2-8-1

(Standard Bayesian Estimator under Squared Error Loss function)

(Squared Error Uaall o e 3 )l dllay Liay) o ) s dngy 5ill 5 ludd) 411 2as

Al A5 leal) LS o 6l (Symmetric) dbladl) 3 luall Jisa e (Loss Function

G O Dda O3S 5 cdnad olaiVL g ) Unadl s jludl) 40 (5 gluti o gall Ul 3 Lol

oy glaila ¥ siie aAleay Lo 52 s Sy le yial 3Ll 008 Jray g o s dmy ill 3 jledld) Al
) sealls A ) 5 L) Al

L,(8:0) = a,(8 - 0)° 2 — 14)

Ow ol SV Mo (Bl Cus G pale gl 8 i Y Gaage i g ol
r Y IS A il 5 LAl Al Raa s A1) b3 dnally

L:(8:0) = (8- 0)° (2-15)
Bayes Risk = E(B — 6)?)
E( - 8)* = Jve (8 —©)*h (81x)d8
E(8 —8)* =Jve (8% — 288 + 6%)h (8]x)d8
E (8- 8)% = 8% — 20E(8]x) + E(6?[x) (2 - 16)
D e Jeani jicalls d8idall 3l ey B U il (2-16) a8, Uabaal) &yl laidl
= Bspser, = E(6]x) (2-17)
;o) 3
Lo i ol jall Slalzall 4na s O
Bl Aildadl ania s O

Aom il 5 jledll s Jha 8 Auldl G A e o e 3l lalaall ania 1 B
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S e 8 3 plalaadl Al Jaay ) gy il 5 el s Jla 8 5 e Gla @l
JM&%J\&)J\)ABJM\M\J&EJSM&\)

Posterior ) Gad asill husia W) 58 e @ lalaall Ggpp (—nll) Hu jo8a ) Jaaliy
G Loyl @ gl oa elad) AN sl G e (6 Gl ¢ () i) siall Aaleall (mean
ol L;\;\ﬁ..ﬂ\ A
SspseL (X1.Xp. . Xy) = E(S|X1.X5. oo Xp)
hsile a5 ¢ (0, 0, B) L s ol el laleall 4] $Y) Cilay § 5ill elac) ) 2 lias oY)
Cilalaal) @l 2 g8 iy 5 6l ) (o i) lalaall A0 oY) Cilay 5 51l J sa il slaa (ge Caalill
1 SV sSh
0~ Gamma (a;, b;)
a~Gamma (a,, b, )

B~Beta (c,d)

1Y dalee I (Prior Distribution) 4l s¥) ddlaiay) 80 dlla o <5 el

1, (8)oc —— b, pa1~le7d16 . g > (2-18)
! '(a;) ’
T, () oc I‘(zazz) a2~ le b2, a>0 (2-19)
F(C + ) c-1 -1 .

;Y Aapall sl ) Wi a5 (Gamma Function) ¥ WS A (T) Dol el Gus
I(n) = f;"x" e™ d(x) = (n—1)! @2 - 21)

1 S8 (S (Joint Prior) & yidall Y il ol Gl

b, b, %2 T(c+d)

631—1 —b19 2 aaz—l —bza

I'(a;) I(az) NONCY

Al

1 (8) 1z ()3 (B)oc Be1(1—p)d1
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b1?1b2%2 0 1 ay—1.-by0 a—bya TE+d) ne g d-1 .
(0, a, B)oc F(al)F(az)e 1713271 e~ P2 F(c)F(d)B (1-PB) (2-22)

Apailly Ausiliie 115 (B), 7, (), 7 (8) Y Allaa ) A8ESl O g (5S3 Of anay A

t et A5V Alaa) ASUSY J)sal 5V Al ) G gl e o) el Al Claleall

dri(8) _ b ™t 5 o a-b10 _

" F(al)e 1 (=b.0 + (a; — 1))
dra(@) _ by (oo a—b20 _

=z F(al)e 2 (—b26 + (a; — 1))

T = —(d+C-2) (B-DIUB- D

£ Ul Tyl g6at ) 3 dalliia 055 (2-18)¢ (2-19)¢(2-20) <¥alaall

[dnl(ﬂ) dnp (o) dnz(B)

0 ’ da ' dp <0]

[0 <aja,cd,b;,b, <1 Jie 3[0,a,B > 0]

483 (e Jly 50l Apul) izl 0 f [121(Berger, 1985) cualdl cudl ¥
Gl Coldan 0< 0,0, B < C Jiaall o asill o ial Cany GlAL 4 50l ¢ il

e ’Lu”)g U)S')j (a1; d,, C, d ) bl’ bz) e:\é e ;“)’J.:\S -\’.llg Y 6_\3\ dS...ZJL\ o\)\,._f’_\';i ?3._1 y '9')'9'3
Al i) Alas e Al G il (6, 0, B)lalaal

SN V) a8 olalaall T 5 i Lo 50 a8 Jlexind 31Press(2001) 7 sl
a1=b1=azzb2=C:d=0_1e—11

n )OSl S XL Xy L X, halaall QIS A o)
L= HP— f(X; e; a, B)

= [Ty o (a + B)e ™
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= ( o° )n D (o + Bx;)e "X . (2-123)

a6+
1Y) JRAIL (S0 AS sl w56l o

2

02 \"1 _
TC(G, a, B) LocA. eal—laaz—le—alee—az(xsc—l(1 _ B)d—l 1_[(0( + Bxi)e—nex
ab+B/ 1 ;
1=

2n+a;—1 az—le—alee—aza

(04

7(6, o, B) LocA (@0 £ p)"

B1(1 — PB4 | |(a+ Bx;)e ™E% . (2—24)
[l
BT

A b,%b,** T'(c+d)
~ T'(a)l(ay) T(Or(d)

AV aally () S8 Al Culaaliad doaal) 8ESY Ala )

62n+a1—1aaz—1e—alee—a2a8c—1(1_6)d—1

f(X1.Xz. - Xn) = Algfofp o D (a+ Bx))e "®*dedadB ... (2 —25)
(0, a, B) “lzall (Posterior pdf) @~ a) gl Alla Gl judy Hhd s
Al Ao e 48 jisiall o) sill Al dandy dpuSall Jpdzpa Jlesiuly 4de Joass o (Say

ol LS 5 4gaal)
f(0,a, B, Xy, -, Xp)
h (el a} B|X1-X2. ver s X ) =
" fff@,a,ﬁ f(e’ a’ B’ Xll LLLN ] Xn)dedadB
(a0+) M02MH31 18212103201 (1-B)dT [ (ack Bxp)e "0 (2 —26)

= fefoJB(019+B)—“92“+31_10ta2'1e_alee'a2°‘ﬁc_1(1—[3)d_1 Hin:l(a_,_BXi)e—neidedadB

il LSy o8l A ) S soie o J peand) (S Ay il 5 lall Al Jleaidy

SspseL (X1 Xpe . X)) = E(S|X1.X5. .. Xp)
= foloJgS(x)h (6, a, B[X1.X7. ... X, )dOdad

GBX (ae + B)_nezn-'-al_laaZ_1e_alee—azaBC—1
= fofup |1+ 5] & S
Ba + B fefafg(ae-l- B) —1 g2n+ai—1gaz-lg-a10g-azafe-1

(1-p) 9~ TfL , (a+Bx;)e 0% ) i
I, Copr e asanap ) | d0dodp .. (2:27)

Lok daSae ye 5 (Non-Linear) dsha ye <¥ales (2-27) Aalaall o)l Lol

o3 ol o 8 sl Jlerind (e ¥ A Apalgie W) sl (330 halls Jad of (Sa¥

w0 % Y (Lindely Approximation) (i cu & Jlasiu &5 38 5 3aisall cadlal<il)
Aun 0 5Ll Al Jla 8 o) A0 g
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(Standard Informative Bayesian Estimator under General Entropy Loss)

o 3wl Gl (it il g AL 3 jlaldl ) go Tyl 38 Y laY) g S

o pall slaiYl Undll () o€y 388 calilaia je 3l U)o Jleniaal (I Ll 1A eolat) (5l Lgsds

s Y1 Bl Al ALl e 55l 1 g0 (e s uSadly g callidl slas) 8 Uadll (e S
s

:48Y) 4l General Entropy Loss (EL) Al g W) 3 jLudl) 2la (5 jas

a 8\? 8
LZ(Q,Q)=C<6) —qlog(6>—1 ;g% 0 .. (2-28)
Ja) :\J\J:q

Cadad Gua w de alagl (B i Y asY aaly (gl 4l i ange il g ¢ )

) Ol Aalall s Y1 AN Ak penath ¢ A o3¢ Apusilly G joial BlaREY) die

L,(6,8) = @q — qlog @ —1 ;q#0 .. (2-29)

oSar Le B 5alaall As Jrny il bl s i) 5wl Alls Jla b G jske ofa i)
L slosa 5 a5 31 el Aabeall dpwaally o) A5 el sl m 3 jlasill Al w55 Jia il

iste dhani jially
q
Risk = E(<g> —qlog <=> - 1)

A} 0
= [ve (6) —qlog <6) —1 |h(6.aB|xq.%5.....X,)d0

~

q
= [ve ((%) — qlog(d) +qlog(®) —1 )h(e.a.8|x1.x2.....xn)d6

D)
D)

D

= Qq @E(Q‘q|§) — qlog@) +q E(log(g) |§) -1 ..(2-30)

7]



Gl cilad) A St

sl Jemnd Jeally A58 8 s 5 § Aonailly (2-30) Aslaall 3 FaBIVL
Risk = q8971qE(679) —gd 1 =0 . (2-31)
sl Akl 5580 63 Haadl 280 day Laladl 5yl 5 jldll Ay Jha 8 G 3 (il
() e Jani (2 — 31)
1
BsprL = [E(B79x)] @ . (2-32)

Jlexinly 31 Hake (5 g (0= -1) Ledie Aalal s Y15 5l Al 35 S ok Gl JaaDlall (g
Aa 5l 5 Leal) )y

b 8 el Aol G jaie o Jgaandl S dalall g il 5l Ay Jlexinly
ol LaS 5 Aalall g il 5l A1

1
SspEL(X1-Xz. .. Xn) = [E(S®)7Ix)] 9
1
= [ foJufpS(x) ™% (6, a, B|X1.X;. ....X,)dOdadp] ¢
_ GBX —0x —-q (ae_l_B)—n62n+a1—1e—a19e—a2ch—1
- [fefoJB (([1 + GOL+B] € ) (fefafg(0£9+B)—“92“+al‘1e‘a19e—azagc—1 .

an— _\d—- n \~—nOX B
o271 (1-B) 41 [T, (a+Bxy)e )) d0d adB] 2 —33)

Q

a2 1(1-B)d-1 IR (a+Bx;)e "0Xdodadp

cu 8 Jlaiul &3 (Non-Linear) 4uba e Al Jia (2 — 33) Aaledll
Adla Jda & eladl A W@l 3y jaie Y (Lindely Approximation) st

R APS| Y

1201 27] 301 (Estimator Expected Bayesian) s om a8 ydka 2-9

48 gl Sladadd) (b = s 5 (2006) ple A (Han) bl Ji (e 48 k) sda o
Allaia 48U A Ld 40 gdie & yuria e 35k (A Y w353l & (Hyper-parameters)
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(Expected Bayesian Estimator Under Squared Error Loss)
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- fa1820d by,b; (fef“-rﬁ (1 + m) € fe.rafﬁ(ae +pB)—n g2n+a;—1yaz—1lg-a;0g-aza °
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o Lea Al 5Y) il slaal) (At wl ¢Sy 48 i) cilabaall g) Maial a5 68 can€s JDla
o LS A gl ilaleall Adlaia ) AESD J)sa 065 dlladl ciliball e slaie W) (50
AV Ol shaall T 5 e sel) e dlaal iy o @58 45 ke
LSS A8 gl ladeall 5l (e Galaill axy La 50085 ol el cilaleall J5W) a5l sl 1
(6, &, B) = [y(da,a, bybyc) n(g|a1, a,, by, by, d)n(al, a,, by, b,,c,d)ddda,;da,d b,db,dc
(2 —44)
;o) 3
A il llalaall 0 o Gl aay La i ) jall lalaall A5 350 i1e(0, o, B)
sl 48 8 el 3 5W) w558 : (B]ay, ag, by, by, ¢, d)
O @Ay sl 8 LS A8 gl laleall V) 5530 Ti(ay, @y, by, by, ¢, d)

=]



Gl cilad) A St

(2-13) FAR\POA| ‘_5_6. Sl O Laa ‘;A (2-44) Ualaadll (e ‘“AJY\ @j)ﬂ\ U 2
S5 el BN 5l e J geaall

1(0,0,B) [Ti=4 f(X1.X2....Xn[0)

h* (6, &, B[xq, Xz. - Xp) = e T(0,08) T f(X1.Xz.... Xn|8)dO

. (2 — 45)

(SIS el Ally Jla 8 Clalaa SOGN (3 i a5 63 o lall AIa) el S yade Al
Sup = [ve SGOh*(8, a, B|x4. X5p. .... X, )dOda d (2 —46)

M11129] - HBEL S 5 8 jud Ala JB 3 e ygd) Ju ala 2-10-1

(Hierarchical Bayesian Estimator Under Squared ErrorLoss)
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Model 1 0 =3 =3 B =2
n ti | Real(S(t)) | S(t)spsr, | S(Vsper | S(Demser | SMeper | S(Oupser | S(VupEL
0.07604 |0.90246 | 099637 |0.95000 | 0.99619 |0.91500 | 0.95238 | 0.99733
0.10025 | 0.87301 | 998993 | 0.90000 | 0.98969 |0.82500 | 0.90476 | 0.99199
0.23638 | 0.72150 | 98131 |0.85000 | 0.98107 |0.77500 | 0.85714 | 0.98449
055263 | 045312 | 97074 |0.80000 | 0.97053 |0.52500 | 0.80952 | 0.97501
0.68941 |0.36764 | 095837 |0.75000 |0.95824 |0.37500 |0.76190 | 0.96365
*0 [T12223 | 018528 0.94433 | 0.70000 | 0.94430 |0.15500 |0.71429 | 0.95053
153320 | 0.09421 | 992872 |0.65000 | 0.92881 |0.07500 | 0.66667 | 0.93572
158337 1 0.08662 | 991165 |0.60000 |0.91187 |0.02500 | 0.61905 | 0.91930
2.00333 | 0.04249 | 989321 |0.55000 | 0.89358 |0.07500 | 0.57143 |0.90137
211434 1003511 187351 |0.50000 |0.87402 |0.02500 | 0.52381 | 0.88201
IMSE 0.00160 | 0.06683 | 0.00178 | 0.00128 | 0.05577 | 0.05942
Best S(OggeL
0.02417 10.96817 | 099770 |0.97561 |0.99752 |0.98750 |0.99813 | 0.97500
002715 | 0.96429 | 099267 |0.95122 | 0.99233 |0.96250 | 0.99374 | 0.95000
0.03525 |0.95383 | 98535 |0.92683 |0.98490 |0.93750 |0.98713 | 0.92500
0.07571 | 0.90287 | 097595 |0.90244 |0.97542 |0.91250 | 0.97844 | 0.90000
0.11275 1085811 | 096459 |0.87805 |0.96403 |0.88750 |0.96778 | 0.87500
* [012613 | 084239 0.95139 | 0.85366 | 0.95085 |0.86250 |0.95522 | 0.85000
0.13784 |0.82881 | 93646 |0.82927 |0.93596 |0.83750 |0.94086 | 0.82500
0.23485 | 0.72308 | 091991 |0.80488 |0.91948 |0.81250 | 0.92479 | 0.70000
035526 | 0.60777 1090184 |0.78049 |0.90149 |0.78750 |0.90709 | 0.57500
0.38924 | 0.57824 | 088235 |0.75610 | 0.88212 |0.76250 | 0.88788 | 0.55000
IMSE 0.00074 | 0.01002 | 0.00088 | 0.00854 | 0.01079 | 0.00062
Best S(Vpger
50 | 002018 1 0.96555 1 50007 | 0.99167 | 0.99836 | 0.99789 | 0.98361 | 0.97333
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0.09362 | 0.88100
0.99350 | 0.97500 | 0.99425 | 0.99314 | 0.96721 0.86667
0.11000 | 0.86138
0.98665 | 0.95833 | 0.98791 | 0.98612 | 0.95082 0.85000
0.11902 | 0.85071
0.97767 | 0.94167 | 0.97947 | 0.97701 | 0.93443 0.83333
0.13042 | 0.83739
0.96668 | 0.92500 | 0.96900 | 0.96593 | 0.91803 0.82667
0.15156 | 0.81313
0.95379 | 0.90833 | 0.95660 | 0.95298 | 0.90164 0.82000
0.16018 | 0.80340
0.93910 | 0.89167 | 0.94236 | 0.93826 | 0.88525 0.81333
0.18476 | 0.77619
0.92273 | 0.87500 | 0.92636 | 0.92189 | 0.86885 0.86667
0.20301 | 0.75648
0.90477 | 0.85833 | 0.90870 | 0.90396 | 0.85246 0.775000
0.21011 | 0.74892
0.88535 | 0.84167 | 0.88950 | 0.88459 | 0.83607 0.73333
IMSE 0.00048 | 0.00203 | 0.00263 | 0.00060 0.00280 | 0.00041
Best S(V)ppEL
0.00348 | 0.99537
0.99852 | 0.99852 | 0.99816 | 0.99375 | 0.98750 0.98765
0.00897 | 0.98810
0.99465 | 0.99465 | 0.99378 | 0.98125 | 0.97500 0.97531
0.03796 | 0.95035
0.98858 | 0.98858 | 0.98717 | 0.96875 | 0.96250 0.96296
0.04132 | 0.94605
0.98041 | 0.98041 | 0.97847 | 0.95625 | 0.95000 0.95062
0.05861 | 0.92415
75 0.97022 | 0.97022 | 0.96778 | 0.94375 | 0.93750 0.93827
0.05870 | 0.92403
0.95807 | 0.95807 | 0.95521 | 0.93125 | 0.92500 0.92593
0.06046 | 0.92182
0.94406 | 0.94406 | 0.94084 | 0.91875 | 0.91250 0.91358
0.06497 | 0.91618
0.92826 | 0.92826 | 0.92478 | 0.90625 | 0.90000 0.90123
0.06547 | 0.91556
0.91079 | 0.91079 | 0.90711 | 0.89375 | 0.88750 0.88889
0.08347 | 0.89335
0.89173 | 0.89173 | 0.88796 | 0.88125 | 0.87500 0.87654
IMSE 0.00034 | 0.00081 | 0.00046 | 0.00031 0.00077 | 0.00051
Best S(t)gBEL
0.01162 | 0.98460
0.99854 | 0.99819 | 0.99010 | 0.99500 | 0.99000 0.99854
0.02216 | 0.97078
0.99466 | 0.99379 | 0.98020 | 0.98500 | 0.98000 0.99466
0.03281 | 0.95698
0.98854 | 0.98711 | 0.97030 | 0.97500 | 0.97000 0.98854
100 | 0.04589 | 0.94022
0.98026 | 0.97829 | 0.96040 | 0.96500 | 0.96000 0.98026
0.06281 | 0.91887
0.96992 | 0.96744 | 0.95050 | 0.95500 | 0.95000 0.96992
0.06633 | 0.91448
0.95760 | 0.95467 | 0.94059 | 0.94500 | 0.94000 0.95760
0.07516 | 0.90355
0.94337 | 0.94006 | 0.93069 | 0.93500 | 0.93000 0.94337
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0.08713 | 0.88888
0.92735 ]0.92373 | 0.92079 | 0.92500 | 0.92000 | 0.92735
0.09231 | 0.88258
0.90962 | 0.90578 | 0.91089 | 0.91500 | 0.91000 | 0.90962
0.10441 | 0.86803
0.87500 | 0.90478 | 0.90089 | 0.90500 | 0.90000 | 0.90000
IMSE 0.00027 | 0.00024 | 0.00025 | 0.00038 | 0.00026 | 0.00015
Best S(t)gEL
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0.02469 | 0.96226
0.97722 | 0.95000 | 0.99710 | 0.99796 | 0.95238 0.97500

0.06654 | 0.90129
0.92226 | 0.90000 | 0.99210 | 0.99386 | 0.90476 0.92500

0.09384 | 0.86345
0.92111 | 0.85000 | 0.98543 | 0.98810 | 0.85714 0.87500

0.19296 | 0.73813
0.75739 | 0.80000 | 0.97729 | 0.98082 | 0.80952 0.82500

0.25866 | 0.66464
10 0.66779 | 0.75000 | 0.96777 |0.97209 | 0.76190 0.77500

0.70569 | 0.32027
0.35686 | 0.70000 | 0.95695 | 0.96200 | 0.71429 0.72500

0.78897 | 0.27877
0.24470 | 0.65000 | 0.94491 | 0.95059 | 0.66667 0.67500

0.97532 | 0.20382
0.23135 | 0.60000 | 0.93170 | 0.93792 | 0.61905 0.62500

1.31181 | 0.11483
0.11690 | 0.55000 | 0.91739 | 0.92405 | 0.57143 0.57500

1.47459 | 0.08671
0.08132 | 0.50000 | 0.90204 | 0.90902 | 0.52381 0.52500
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IMSE 0.00093 | 0.07386 | 0.00132 | 0.00119 | 0.06605 | 0.06227
Best S(t)spsEL
0.01868 | 0.97133
0.99808 | 0.97500 | 0.99785 | 0.98750 0.98850 | 0.97561
0.01991 | 0.96946
0.99403 | 0.95000 | 0.99358 | 0.96250 0.97504 | 0.95122
0.02782 | 0.95757
0.98821 | 0.92500 |0.98759 | 0.93750 0.96988 | 0.92683
0.03942 | 0.94038
0.98079 | 0.90000 | 0.98003 | 0.91250 0.95312 | 0.90244
0.04751 | 0.92855
o 0.97187 | 0.87500 |0.97100 | 0.88750 0.94485 | 0.87805
0.11733 | 0.83207
0.96152 | 0.85000 | 0.96058 | 0.86250 0.86512 | 0.85366
0.12886 | 0.81708
0.94982 | 0.82500 |0.94885 | 0.83750 0.85400 | 0.82927
0.17453 | 0.76007
0.93685 | 0.80000 | 0.93587 | 0.81250 0.74154 | 0.80488
0.40035 | 0.52891
0.92266 | 0.77500 |0.92170 | 0.78750 0.52779 | 0.78049
0.41072 | 0.52008
0.90734 | 0.75000 | 0.90642 | 0.76250 0.53283 | 0.75610
IMSE 0.00057 | 0.01366 | 0.00073 0.01114 | 0.00045 | 0.01279
Best S(O)uBsEL
0.01003 | 0.98451
0.99167 | 0.99858 | 0.99841 | 0.99881 0.98361 | 0.98333
0.03471 | 0.94732
0.97500 | 0.99520 |0.99485 | 0.96582 0.96721 | 0.96667
0.04000 | 0.93953
0.95833 | 0.99012 |0.98961 | 0.94118 0.95082 | 0.95000
0.05584 | 0.91653
0.94167 | 0.98344 |0.98281 | 0.93497 0.93443 | 0.93333
0.06514 | 0.90327
50 0.92500 | 0.97523 | 0.97451 | 0.92724 0.91803 | 0.91667
0.07187 | 0.89378
0.90833 | 0.96557 | 0.96479 | 0.86804 0.90164 | 0.90000
0.09136 | 0.86683
0.89167 | 0.95451 |0.95371 | 0.85742 0.88525 | 0.88333
0.10371 | 0.85013
0.87500 | 0.94213 | 0.94133 | 0.84542 0.86885 | 0.86667
0.11676 | 0.83283
0.85833 | 0.92847 |0.92771 | 0.93212 0.85246 | 0.85000
0.12151 | 0.82661
0.84167 | 0.91362 |0.91291 | 0.81755 0.83607 | 0.83333
IMSE 0.00334 | 0.00032 | 0.00044 0.00027 | 0.00407 |  0.00429
Best S\(t)FBFI
0.01462 | 0.97749
0.99870 | 0.99853 | 0.98887 | 0.99375 0.98765 | 0.98750
0.02128 | 0.96740
0.99547 | 0.99509 |0.97595 | 0.98125 0.97531 | 0.97500
25 | 0.02194 | 0.96640
0.99052 | 0.98993 | 0.96136 | 0.96875 0.96296 | 0.96250
0.04570 | 0.93119
0.98396 | 0.98317 | 0.95518 | 0.95625 0.95062 | 0.95000
0.06098 | 0.90918
0.97585 | 0.97489 | 0.92747 | 0.94375 0.93827 | 0.93750
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0.06337 | 0.90577
0.96627 | 0.96516 | 0.91826 0.93125 0.92593 | 0.92500
0.07145 | 0.89437
0.95527 | 0.95404 | 0.85762 | 0.91875 0.91358 | 0.91250
0.07297 | 0.89223
0.94291 | 0.94159 | 0.84560 | 0.90625 0.90123 | 0.90000
0.08221 | 0.87939
0.92928 | 0.92789 | 0.83225 | 0.89375 0.88889 | 0.88750
0.08759 | 0.87199
0.91442 | 0.91300 | 0.81764 | 0.88125 0.87654 | 0.87500
IMSE 0.000182 | 0.000274 | 0.000151 0.00181 | 0.00225 0.00234
Best S(t)gBsEr
0.00074 | 0.99885
0.99877 | 0.99861 | 0.99000 | 0.99500 0.99010 | 0.99893
0.00433 | 0.99328
0.99564 | 0.99530 | 0.98000 | 0.98500 0.98020 | 0.99606
0.02338 | 0.96424
0.99080 | 0.99029 | 0.97000 | 0.97500 0.97030 | 0.99154
0.04213 | 0.93641
0.98433 | 0.98368 | 0.96000 | 0.96500 0.96040 | 0.98542
0.04514 | 0.93201
100 0.97631 | 0.97554 | 0.95000 | 0.95500 0.95050 | 0.97774
0.06118 | 0.90889
0.96679 | 0.96593 | 0.94000 | 0.94500 0.94059 | 0.96856
0.07157 | 0.89420
0.95584 | 0.95492 | 0.93000 | 0.93500 0.93069 | 0.95794
0.07435 | 0.89030
0.94352 | 0.94257 | 0.92000 | 0.92500 0.92079 | 0.94591
0.08120 | 0.88079
0.92990 | 0.92894 | 0.91000 | 0.91500 0.91089 | 0.93255
0.08133 | 0.88060
0.91505 | 0.91411 | 0.90000 | 0.90500 0.90099 | 0.91791
IMSE 0.000179 | 0.000266 | 0.00064 0.00042 | 0.00061 | 0.000148
Best ~
S(t)uBEL
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10

0.02769 | 0.90618

0.99793 | 0.97500 | 0.94850 | 0.99783 | 0.95238 | 0.95000
0.14010 | 0.60654

0.99413 | 0.92500 | 0.64543 | 0.99397 | 0.90476 | 0.90000
0.18565 | 0.51515

0.98898 | 0.87500 | 0.52107 | 0.98879 | 0.85714 | 0.85000
0.20535 | 0.47995

0.98262 | 0.82500 | 0.48553 | 0.98244 | 0.80952 | 0.80000
0.20848 | 0.47460

0.97514 | 0.77500 | 0.46886 | 0.97500 | 0.76190 | 0.75000
0.21139 | 0.46966

0.96661 | 0.72500 | 0.45711 | 0.96651 | 0.71429 | 0.70000
0.31058 | 0.32857

0.95707 | 0.67500 | 0.33231 | 0.95704 | 0.66667 | 0.65000
0.33234 | 0.30373

0.94658 | 0.62500 | 0.32250 | 0.94663 | 0.61905 | 0.60000
0.37668 | 0.25874

0.93518 | 0.57500 | 0.25417 | 0.93532 | 0.57143 | 0.55000
0.54807 | 0.13886

0.92291 | 0.52500 | 0.21299 | 0.92315 | 0.52381 | 0.50000




Y adl) calad) iy Jal)

0.00556 | 0.98042
0.99849 | 0.98750 | 0.99883 | 0.99832 | 0.97561 | 0.97500

0.01278 | 0.95555
0.99531 | 0.96250 | 0.99613 | 0.99497 | 0.95122 | 0.95000

0.04565 | 0.85000
0.99075 | 0.93750 | 0.89210 | 0.99026 | 0.92683 | 0.92500

0.06162 | 0.80295
0.98491 | 0.91250 | 0.88682 | 0.98430 | 0.90244 | 0.90000

0.07805 | 0.75721
o5 0.97788 | 0.88750 | 0.78035 | 0.97718 | 0.87805 | 0.87500

0.08531 | 0.73785
0.96971 | 0.86250 | 0.77274 | 0.96894 | 0.85366 | 0.85000

0.08841 | 0.72973
0.96047 | 0.83750 | 0.76401 | 0.95965 | 0.82927 | 0.82500

0.11265 | 0.66914
0.95019 | 0.81250 | 0.65423 | 0.94934 | 0.80488 | 0.80000

0.11978 | 0.65229
0.93893 | 0.78750 | 0.64341 | 0.93807 | 0.78049 | 0.77500

0.12476 | 0.64077
0.92674 | 0.76250 | 0.63161 | 0.92589 | 0.75610 | 0.75000
IMSE 0.00043 | 0.01307 | 0.00033 | 0.00054 | 0.01483 | 0.01576

Best S(V)gpsEL

0.00015 | 0.99948
0.99874 | 0.99167 | 0.99853 | 0.99899 | 0.98361 | 0.98333

0.01590 | 0.94503
0.99589 | 0.97500 | 0.99545 | 0.99651 | 0.96721 | 0.96667

0.02649 | 0.91005
0.99168 | 0.95833 | 0.99101 | 0.99272 | 0.95082 | 0.95000

0.03328 | 0.88829
0.98620 | 0.94167 | 0.98533 | 0.88770 | 0.93443 | 0.93333

0.04116 | 0.86371
50 0.97952 | 0.92500 | 0.97847 | 0.88147 | 0.91803 | 0.91667

0.04486 | 0.85239
0.97169 | 0.90833 | 0.97049 | 0.87410 | 0.90164 | 0.90000

0.04722 | 0.84525
0.96277 | 0.89167 | 0.96144 | 0.86560 | 0.88525 | 0.88333

0.05140 | 0.83275
0.95279 | 0.87500 | 0.95136 | 0.85602 | 0.86885 | 0.86667

0.05907 | 0.81029
0.94180 | 0.85833 | 0.94030 | 0.84540 | 0.85246 | 0.85000

0.06260 | 0.80014
0.92985 | 0.84167 | 0.92830 | 0.81377 | 0.83607 | 0.83333
IMSE 0.00028 | 0.00441 | 0.00040 | 0.00022 | 0.00523 | 0.00548

Best §(t) BEL

0.00482 | 0.98302
0.99896 | 0.99375 | 0.99880 | 0.99911 | 0.98765 | 0.98750

0.00914 | 0.96801
0.99640 | 0.98125 | 0.99606 | 0.95681 | 0.97531 | 0.97500

0.01226 | 0.95735
75 0.99250 | 0.96875 | 0.99198 | 0.94323 | 0.96296 | 0.96250

0.01428 | 0.95047
0.98734 | 0.95625 | 0.98666 | 0.93841 | 0.95062 | 0.95000

0.01504 | 0.94792
0.98098 | 0.94375 | 0.98016 | 0.92240 | 0.93827 | 0.93750

0.01841 | 0.93660
0.97346 | 0.93125 | 0.97252 | 0.91523 | 0.92593 | 0.92500




il iilal) G Juad)

0.02407 | 0.91793
0.96483 | 0.91875 | 0.96380 | 0.91311 | 0.91358 | 0.91250

0.02450 | 0.91652
0.95512 | 0.90625 | 0.95403 | 0.90076 | 0.90123 | 0.90000

0.03140 | 0.89429
0.94439 | 0.89375 | 0.94325 | 0.84711 | 0.88889 | 0.88750

0.03619 | 0.87914
0.93267 | 0.88125 | 0.93152 | 0.83566 | 0.87654 | 0.87500

IMSE 0.00018 | 0.00181 | 0.00027 | 0.00015 | 0.00225 | 0.00234

Best S (t)EBEL

0.00292 | 0.98966
0.99904 | 0.99500 | 0.99892 | 0.99916 | 0.99010 | 0.99000

0.00376 | 0.98672
0.99660 | 0.98500 | 0.99631 | 0.99693 | 0.98020 | 0.98000

0.00719 | 0.97477
0.99283 | 0.97500 | 0.99237 | 0.99342 | 0.97030 | 0.97000

0.00882 | 0.96911
0.98780 | 0.96500 | 0.98717 | 0.98867 | 0.96040 | 0.96000

0.01334 | 0.95365
0.98156 | 0.95500 | 0.98078 | 0.98273 | 0.95050 | 0.95000

100 0.01396 | 0.95155

0.97415 | 0.94500 | 0.97324 | 0.97561 | 0.94059 | 0.94000

0.01553 | 0.94625
0.96561 | 0.93500 | 0.96459 | 0.96737 | 0.93069 | 0.93000

0.01568 | 0.94576
0.95599 | 0.92500 | 0.95488 | 0.95802 | 0.92079 | 0.92000

0.01641 | 0.94330
0.94533 | 0.91500 | 0.94414 | 0.94762 | 0.91089 | 0.91000

0.01787 | 0.93841

0.93367 | 0.90500 | 0.93243 | 0.93619 | 0.90099 | 0.90000

IMSE 0.00014 | 0.00081 | 0.00020 | 0.00012 | 0.00106 | 0.00110

Best S(t)ggEL
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0.02579 | 0.92265

0.99922 | 0.95000 | 0.99915 | 0.97500 0.92948 | 0.95238
0.05801 | 0.83380

0.99736 | 0.90000 | 0.99726 | 0.92500 0.89808 | 0.90476
0.06501 | 0.81557

0.99445 | 0.85000 | 0.99433 | 0.87500 0.89572 | 0.85714
0.07590 | 0.78797

0.99044 | 0.80000 | 0.99034 | 0.82500 0.79236 | 0.80952
0.11919 | 0.68657

0.98531 | 0.75000 | 0.98525 | 0.77500 0.68792 | 0.76190
0.25367 | 0.44426

0.97902 | 0.70000 | 0.97902 | 0.72500 0.46235 | 0.71429
0.25508 | 0.44221

0.97153 | 0.65000 | 0.97163 | 0.67500 0.44561 | 0.66667
0.30320 | 0.37750

0.96282 | 0.60000 | 0.96304 | 0.62500 0.36764 | 0.61905
0.37929 | 0.29328

0.95288 | 0.55000 | 0.95323 | 0.57500 0.28842 | 0.57143
0.73901 | 0.08620

0.94170 | 0.50000 | 0.94219 | 0.52500 0.08791 | 0.52381




el cuilad) Gl Juadl)
0.02463 0.92601
0.99957 0.97500 0.99950 | 0.98750 0.93968 | 0.97561
0.05354 0.84563
0.99825 0.95000 | 0.99809 | 0.96250 0.89861 | 0.95122
0.05609 0.83887
0.99596 0.92500 0.99570 | 0.93750 0.89665 | 0.92683
0.05962 0.82957
0.99261 0.90000 | 0.99225 | 0.91250 0.89370 | 0.90244
0.09475 0.74221
o5 0.98813 0.87500 0.98769 | 0.88750 0.78967 | 0.87805
0.11051 0.70585
0.98246 0.85000 | 0.98195 | 0.86250 0.72449 | 0.85366
0.11278 0.70077
0.97555 0.82500 | 0.97500 | 0.83750 0.71808 | 0.82927
0.12931 0.66469
0.96737 0.80000 0.96680 | 0.81250 0.67040 | 0.80488
0.13665 0.64922
0.95787 0.77500 | 0.95731 | 0.78750 0.66141 | 0.78049
0.15167 0.61865
0.94706 0.75000 0.94651 | 0.76250 0.64107 | 0.75610
IMSE 0.000232 | 0.018559 | 0.000296 | 0.015641 | 0.000174 | 0.017544
Best §(t) BSEL
0.00666 0.97946
0.99968 0.99167 | 0.99961 | 0.98975 0.98361 | 0.98333
0.00794 0.97557
0.99859 0.97500 | 0.99841 | 0.97883 0.96721 | 0.96667
0.01195 0.96344
0.99660 0.95833 0.99629 | 0.96707 0.95082 | 0.95000
0.03320 0.90148
0.99358 0.94167 | 0.99314 | 0.93436 0.93443 | 0.93333
0.03583 0.89408
50 0.98946 0.92500 0.98890 | 0.89058 0.91803 | 0.91667
0.04095 0.87981
0.98415 0.90833 | 0.98347 | 0.88565 0.90164 | 0.90000
0.04265 0.87513
0.97760 0.89167 0.97683 | 0.87950 0.88525 | 0.88333
0.05325 0.84641
0.96976 0.87500 | 0.96890 | 0.87205 0.86885 | 0.86667
0.05699 0.83649
0.96058 0.85833 0.95967 | 0.86328 0.85246 | 0.85000
0.05701 0.83643
0.95005 0.84167 | 0.94909 | 0.85312 0.83607 | 0.83333
IMSE 0.000137 | 0.005945 | 0.000196 | 0.000106 | 0.006878 | 0.007161
Best S(V)gpEr
0.00703 0.97835
0.99974 0.99375 | 0.99969 | 0.98978 0.98765 | 0.98750
0.00817 0.97487
0.99878 0.98125 0.99864 | 0.97895 0.97531 | 0.97500
0.00978 0.97001
75 0.99696 0.96875 | 0.99671 | 0.96732 0.96296 | 0.96250
0.01479 0.95495
0.99416 0.95625 0.99378 | 0.95475 0.95062 | 0.95000
0.01985 0.93998
0.99028 0.94375 | 0.98978 | 0.92114 0.93827 | 0.93750
0.02127 0.93581
0.98523 0.93125 | 0.98462 | 0.91610 0.92593 | 0.92500




el cuilad) Gl Juadl)
0.02918 0.91292
0.97896 0.91875 0.97825 | 0.90045 0.91358 | 0.91250
0.02933 0.91250
0.97139 0.90625 | 0.97061 | 0.89322 0.90123 | 0.90000
0.04900 0.85781
0.96250 0.89375 0.96165 | 0.86466 0.88889 | 0.88750
0.06209 0.82314
0.95224 0.88125 | 0.95136 | 0.85473 0.87654 | 0.87500
IMSE 0.000093 | 0.002828 | 0.000136 | 0.000076 | 0.003356 | 0.003467
Best S(t)gpEL
0.00316 0.99020
0.99974 0.99968 | 0.99978 | 0.99500 0.99010 | 0.99000
0.00589 0.98182
0.99878 0.99859 0.99893 | 0.98500 0.98020 | 0.98000
0.01371 0.95818
0.99695 0.99660 | 0.99727 | 0.97500 0.97030 | 0.97000
0.01399 0.95734
0.99412 0.99360 | 0.99466 | 0.96500 0.96040 | 0.96000
0.01449 0.95583
100 0.99021 0.98949 | 0.99100 | 0.95500 0.95050 | 0.95000
0.01801 0.94538
0.98511 0.98421 0.98618 | 0.94500 0.94059 | 0.94000
0.02221 0.93305
0.97877 0.97770 | 0.98013 | 0.93500 0.93069 | 0.93000
0.02761 0.91741
0.97114 0.96990 | 0.97280 | 0.92500 0.92079 | 0.92000
0.03340 0.90091
0.96216 0.96078 0.96412 | 0.91500 0.91089 | 0.91000
0.03340 0.90090
0.95181 0.95031 | 0.95405| 0.90500 0.90099 | 0.90000
IMSE 0.000088 | 0.000139 | 0.000072 | 0.001513 | 0.001840 0.001892
Best S(t)gBsEr
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(n=100) 4se paas v paill @)k an gay 3 y8all 5 Adall ol Al (3-20) J<&

Slasya Jougia dagdy ol Gk caagan L) Al & jailly dadadal) o) (3-6) Jgaa
) 3513 L idall cilial) alaaf die diyh JSI (IMSE) Aalil) pUadl

Model 5 0=2.5 o=4 B=2

n ti Real(R(1)) §(t)qnqu §(t)anl §(t)EB§EL §(t)EBEL §(t)HB§EL §(t)HBEL

0.06380 0.87523
0.99940 | 0.95000 0.99934 | 0.97500 0.95238 | 0.89963

0.20026 0.65671
0.99798 | 0.90000 0.99787 | 0.92500 0.90476 | 0.69858

0.24154 0.60172
0.99577 | 0.85000 0.99560 | 0.87500 0.85714 | 0.69683

0.45468 0.38166
0.99273 | 0.80000 0.99253 | 0.82500 0.80952 | 0.39432

0.49028 0.35352
10 0.98883 | 0.75000 0.98862 | 0.77500 0.76190 | 0.39101

0.58773 0.28643
0.98406 | 0.70000 0.98384 | 0.72500 0.71429 | 0.28686

0.61598 0.26941
0.97839 | 0.65000 0.97818 | 0.67500 0.66667 | 0.28182

0.65012 0.25018
0.97179 | 0.60000 0.97162 | 0.62500 0.61905 | 0.27588

0.83579 0.16685
0.96426 | 0.55000 0.96413 | 0.57500 0.57143 | 0.16899

1.26956 0.06397
0.95578 | 0.50000 0.95571 | 0.52500 0.52381 | 0.06113
IMSE 0.000372 | 0.087958 | 0.000429 | 0.075356 | 0.079415 | 0.000248

Best §(t) BEL

0.01556 0.96808
o5 0.99964 | 0.97500 0.99957 | 0.98750 0.96974 | 0.97561

0.12506 0.76962
0.99861 | 0.95000 0.99844 | 0.96250 0.79892 | 0.95122

(=]




el cuilad) Gl Juadl)
0.15769 0.71850
0.99685 | 0.92500 0.99657 | 0.93750 0.79744 | 0.92683
0.18549 0.67754
0.99432 | 0.90000 0.99392 | 0.91250 0.69524 | 0.90244
0.18921 0.67225
0.99094 | 0.87500 0.99045 | 0.88750 0.69225 | 0.87805
0.19109 0.66958
0.98670 | 0.85000 0.98611 | 0.86250 0.68842 | 0.85366
0.21014 0.64313
0.98155 | 0.82500 0.98088 | 0.83750 0.68370 | 0.82927
0.21291 0.63936
0.97545 | 0.80000 0.97471 | 0.81250 0.67805 | 0.80488
0.25394 0.58610
0.96839 | 0.77500 0.96760 | 0.78750 0.57143 | 0.78049
0.32146 0.50765
0.96033 | 0.75000 0.95952 | 0.76250 0.56382 | 0.75610
IMSE 0.000177 | 0.020022 | 0.000234 | 0.017002 | 0.000127 | 0.018966
Best §(t) BSEL
0.00933 0.98074
0.99976 | 0.99167 0.99971 | 0.98981 0.98361 | 0.98333
0.02073 0.95770
0.99895 | 0.97500 0.99882 | 0.96912 0.96721 | 0.96667
0.02329 0.95260
0.99746 | 0.95833 0.99723 | 0.95782 0.95082 | 0.95000
0.02336 0.95245
0.99523 | 0.94167 0.99490 | 0.95582 0.93443 | 0.93333
0.04198 0.91613
50 0.99218 | 0.92500 0.99174 | 0.91304 0.91803 | 0.91667
0.04744 0.90572
0.98826 | 0.90833 0.98773 | 0.90942 0.90164 | 0.90000
0.06211 0.87834
0.98342 | 0.89167 0.98281 | 0.88491 0.88525 | 0.88333
0.06230 0.87798
0.97763 | 0.87500 0.97694 | 0.87946 0.86885 | 0.86667
0.07094 0.86224
0.97085 | 0.85833 0.97011 | 0.87302 0.85246 | 0.85000
0.07141 0.86140
0.96306 | 0.84167 0.96228 | 0.86557 0.83607 | 0.83333
IMSE 0.000095 | 0.006787 | 0.000133 | 0.000074 | 0.007769 | 0.008071
Best S()ggEr
0.01046 0.97844
0.99979 | 0.97983 0.99975 | 0.99375 0.98765 | 0.98750
0.01257 0.97414
0.99904 | 0.97918 0.99892 | 0.98125 0.97531 | 0.97500
0.02268 0.95381
0.99763 | 0.96792 0.99743 | 0.96875 0.96296 | 0.96250
0.02702 0.94521
75 0.99548 | 0.95597 0.99518 | 0.95625 0.95062 | 0.95000
0.03514 0.92932
0.99253 | 0.93324 0.99213 | 0.94375 0.93827 | 0.93750
0.03584 0.92795
0.98870 | 0.92967 0.98821 | 0.93125 0.92593 | 0.92500
0.06859 0.86650
0.98396 | 0.88521 0.98338 | 0.91875 0.91358 | 0.91250
0.07147 0.86128
0.97826 | 0.87979 0.97760 | 0.90625 0.90123 | 0.90000

(=]




el cuilad) Gl Juadl)
0.10396 0.80452
0.97157 | 0.87339 0.97085 | 0.89375 0.88889 | 0.88750
0.11070 0.79322
0.96385 | 0.76597 0.96308 | 0.88125 0.87654 | 0.87500
IMSE 0.000070 | 0.000055 | 0.000102 | 0.003411 | 0.003979 | 0.004100
Best S(t)sgEL
0.00564 0.98832
0.99980 | 0.99984 0.99975 | 0.99500 0.99010 | 0.99000
0.00901 0.98139
0.99908 | 0.99920 0.99893 | 0.98500 0.98020 | 0.98000
0.02990 0.93953
0.99771 | 0.99797 0.99745 | 0.97500 0.97030 | 0.97000
0.03203 0.93537
0.99562 | 0.99604 0.99522 | 0.96500 0.96040 | 0.96000
0.03532 0.92896
100 0.99272 | 0.99334 0.99219 | 0.95500 0.95050 | 0.95000
0.04217 0.91575
0.98895 | 0.98980 0.98828 | 0.94500 0.94059 | 0.94000
0.04802 0.90463
0.98426 | 0.98535 0.98347 | 0.93500 0.93069 | 0.93000
0.05960 0.88296
0.97862 | 0.87995 0.97769 | 0.92500 0.92079 | 0.92000
0.06274 0.87719
0.97197 | 0.87356 0.97094 | 0.91500 0.91089 | 0.91000
0.06905 0.86566
0.96430 | 0.86614 0.96316 | 0.90500 0.90099 | 0.90000
IMSE 0.000063 | 0.000049 | 0.000100 | 0.001939 | 0.002301 | 0.002360
Best S(t)sgEL
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(n=100) 4ie ana dic il 3k Can ey 3 dall 5 Addall () A1l (3-25) Jsi

Slasya Jougia dady ol Gihk caagan slid) ANl & padilly dadadal) o) (3-7) Jgan
Caleall 7 35430 Liaidall i) alaaf wic diiyh J<I (IMSE) (Aalsill ¢ladl

10

0.08381 0.84350

0.99942 | 0.99935 | 0.89965 | 0.97500 | 0.95238 | 0.95000
0.20894 0.65310

0.99814 | 0.99801 | 0.69872 | 0.92500 | 0.90476 | 0.90000
0.27212 0.57354

0.99620 | 0.99601 | 0.59721 | 0.87500 | 0.85714 | 0.85000
0.35534 0.48301

0.99359 | 0.99335 | 0.49509 | 0.82500 | 0.80952 | 0.80000
0.39675 0.44331

0.99030 | 0.99002 | 0.49233 | 0.77500 | 0.76190 | 0.75000
0.40262 0.43794

0.98631 | 0.98600 | 0.48891 | 0.72500 | 0.71429 | 0.70000
0.57598 0.30520

0.98163 | 0.98129 | 0.38480 | 0.67500 | 0.66667 | 0.65000
0.61742 0.27984

0.97622 | 0.97587 | 0.27998 | 0.62500 | 0.61905 | 0.60000
0.63695 0.26861

0.97009 | 0.96974 | 0.27444 | 0.57500 | 0.57143 | 0.55000




el cuilad) Gl Juadl)
0.87184 0.16373
0.96324 | 0.96289 0.16817 0.52500 0.52381 0.50000
IMSE 0.000318 | 0.000372 | 0.000202 | 0.077281 | 0.081370 | 0.090016
Best S(Y)EBsEL
0.00778 0.98436
0.99971 | 0.97500 0.99965 | 0.98750 0.99980 | 0.97561
0.02548 0.94966
0.99890 | 0.95000 0.99875 | 0.96250 0.95916 | 0.95122
0.04009 0.92193
0.99752 | 0.92500 0.99727 | 0.93750 0.92801 | 0.92683
0.05707 0.89067
0.99553 | 0.90000 0.99519 | 0.91250 0.89630 | 0.90244
0.06422 0.87781
o5 0.99290 | 0.87500 0.99246 | 0.88750 0.89399 | 0.87805
0.12094 0.78201
0.98959 | 0.85000 0.98907 | 0.86250 0.79102 | 0.85366
0.12768 0.77131
0.98557 | 0.82500 0.98498 | 0.83750 0.78738 | 0.82927
0.21884 0.63997
0.98083 | 0.80000 0.98017 | 0.81250 0.68302 | 0.80488
0.23931 0.61361
0.97534 | 0.77500 0.97462 | 0.78750 0.67792 | 0.78049
0.24212 0.61007
0.96908 | 0.75000 0.96832 | 0.76250 0.67205 | 0.75610
IMSE 0.000123 | 0.021004 | 0.000166 | 0.017918 | 0.000084 | 0.019922
Best S ee—
0.00227 0.99542
0.99979 | 0.99167 0.99974 | 0.99985 0.98361 | 0.98333
0.00978 0.98038
0.99912 | 0.97500 0.99899 | 0.99930 0.96721 | 0.96667
0.02842 0.94402
0.99792 | 0.95833 0.95770 | 0.99827 0.95082 | 0.95000
0.02861 0.94366
0.99613 | 0.94167 0.94581 | 0.99669 0.93443 | 0.93333
0.04271 0.91704
50 0.99371 | 0.92500 0.91329 | 0.99451 0.91803 | 0.91667
0.05068 0.90230
0.99061 | 0.90833 0.91010 | 0.99169 0.90164 | 0.90000
0.05235 0.89925
0.98680 | 0.89167 0.88621 | 0.98818 0.88525 | 0.88333
0.05634 0.89198
0.98225 | 0.87500 0.88159 | 0.98394 0.86885 | 0.86667
0.05888 0.88738
0.97694 | 0.85833 0.87622 | 0.97895 0.85246 | 0.85000
0.07610 0.85684
0.97084 | 0.84167 0.85007 | 0.97318 0.83607 | 0.83333
IMSE 0.000073 | 0.007366 | 0.000107 | 0.000052 | 0.008382 | 0.008695
Best O
0.00064 0.99870
0.999842 | 0.999871 | 0.9998092 | 0.99375 | 0.9876543 0.9875
0.00168 0.99661
75 0.999276 | 0.999381 | 0.9991758 | 0.98125 | 0.9753086 0.975
0.00364 0.99265
0.998211 | 0.998433 | 0.9980237 | 0.96875 | 0.962963 0.9625
0.01306 0.97389
0.996581 | 0.986954 | 0.9962942 | 0.95625 | 0.9506173 0.95
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el cuilad) G Jadl)

0.01665 0.96682
0.994332 | 0.964885 | 0.9939384 | 0.94375 | 0.9382716 0.9375

0.02465 0.95126
0.991419 | 0.952176 | 0.9909147 | 0.93125 | 0.9259259 0.925

0.03492 0.93164
0.9878 | 0.93878 | 0.9871868 | 0.91875 | 0.9135802 0.9125

0.03796 0.92591
0.983443 | 0.92466 | 0.9827235 | 0.90625 | 0.9012346 | 0.901224

0.04478 0.91318
0.978319 | 0.919782 | 0.9774983 | 0.89375 | 0.8888889 | 0.88756

0.06255 0.88079
0.972403 | 0.874116 | 0.9714886 | 0.88125 | 0.8765432 0.8755
IMSE 0.000044 | 0.000034 | 0.000066 | 0.003822 | 0.004417 | 0.004545

Best g(t)S‘BEL
0.00059 0.99880 | 0.99985 | 0.99000 0.99981 | 0.99500 0.99010 | 0.99988
0.00484 0.99024 | 0.99931 | 0.98000 0.99920 | 0.98500 0.98020 | 0.99940
0.00545 0.98902 | 0.99828 | 0.97000 0.99808 | 0.97500 0.97030 | 0.99848
0.01242 0.97514 | 0.99670 | 0.96000 0.99640 | 0.96500 0.96040 | 0.97703
100 0.02892 0.94307 | 0.99451 | 0.95000 0.99410 | 0.95500 0.95050 | 0.94499
0.02930 0.94235 | 0.99166 | 0.94000 0.99114 | 0.94500 0.94059 | 0.94233
0.03126 0.93860 | 0.98812 | 0.93000 0.98749 | 0.93500 0.93069 | 0.93898
0.04669 0.90965 | 0.98384 | 0.92000 0.98311 | 0.92500 0.92079 | 0.91491
0.04732 0.90849 | 0.97880 | 0.91000 0.97798 | 0.91500 0.91089 | 0.91009
0.04766 0.90785 | 0.97298 | 0.90000 0.97208 | 0.90500 0.90099 | 0.91449
IMSE 0.000039 | 0.002697 | 0.000063 | 0.002250 | 0.002634 | 0.000031
Best S(t)upEL
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e AT AL

= SE5EL
—air—SBEL
gt [ BSEL
i [ BEL
=—i—HBSEL
e HIBEL

088

085

084 T T T T T T T T T 1

1 2 3 4 5 & 7 i 9 10

(n=100) due ana die paill G sl s s B0l 5 Adiall (il Alls (3-30) Jsa

Qla.u.ah.ujie dadg ,aail) G agan sl ad Z\:U..gﬁﬂ\\g dadagall asad) (3—8) Jeas

10

) 35 L idall cilial) alaaf sie diyh J<I (IMSE) Aalsill olUadl)

0.02012 | 0.93939 | 0.97500 0.99995 0.99994 | 0.93997 0.95238 | 0.95000
0.03034 | 0.91000 | 0.92500 0.99977 0.99974 | 0.91987 0.90476 | 0.90000
0.12425| 0.67906 | 0.87500 0.99943 0.99937 0.69963 0.85714 | 0.85000
0.16589 | 0.59616 | 0.82500 0.99887 0.99879 0.59923 0.80952 | 0.80000
0.22938 | 0.48859 | 0.77500 0.99806 0.99795 0.49861 0.76190 | 0.75000
0.26025 | 0.44344 | 0.72500 0.99695 0.99682 0.49774 0.71429 | 0.70000
0.27456 | 0.42395 | 0.67500 0.99550 0.99534 | 0.49656 0.66667 | 0.65000
0.41265| 0.27431| 0.62500 0.99366 0.99348 0.29504 0.61905 | 0.60000
0.52964 | 0.18937 | 0.57500 0.99139 0.99119 0.19313 0.57143 | 0.55000
1.39993 | 0.01156 | 0.52500 0.98864 0.98843 0.02077 0.52381 | 0.50000

25

0.02027 | 0.93897 0.93999 0.99998 0.99997 0.98750 | 0.97561 | 0.97500
0.02987 | 0.91133 0.91994 | 0.99991 0.99988 0.96250 | 0.95122 | 0.95000
0.03740 | 0.89026 0.89981 0.99972 0.99967 0.93750 | 0.92683 | 0.92500
0.03744 | 0.89014 0.89956 0.99940 0.99931 0.91250 | 0.90244 | 0.90000




o) quilad) G Jaadl)
0.09473 0.74463 0.74914 0.99888 0.99875 0.88750 | 0.87805 | 0.87500
0.10104 0.73012 0.73852 0.99813 0.99795 0.86250 | 0.85366 | 0.85000
0.11064 0.70854 0.71764 0.99709 0.99686 0.83750 | 0.82927 | 0.82500
0.12000 0.68814 0.68646 0.99571 0.99544 0.81250 | 0.80488 | 0.80000
0.12279 0.68217 0.67491 0.99394 0.99362 0.78750 | 0.78049 | 0.77500
0.19291 0.54779 0.54295 0.99173 0.99136 0.76250 | 0.75610 | 0.75000
IMSE 0.0000085 | 0.0000151 | 0.0000228 | 0.020213 | 0.022315 | 0.023459
Best S(Ospsmr
0.01078 0.96706 0.96999 0.99999 0.99999 0.99167 | 0.98361 | 0.98333
0.01782 0.94614 0.94996 0.99994 0.99993 0.97500 | 0.96721 | 0.96667
0.02448 0.92676 0.92985 0.99981 0.99977 0.95833 | 0.95082 | 0.95000
0.02542 0.92403 0.92964 0.99955 0.99949 0.94167 | 0.93443 | 0.93333
50 0.04620 0.86619 0.86928 0.99912 0.99902 0.92500 | 0.91803 | 0.91667
0.05138 0.85234 0.85872 0.99848 0.99834 0.90833 | 0.90164 | 0.90000
0.05982 0.83023 0.83793 0.99757 0.99739 0.89167 | 0.88525 | 0.88333
0.06638 0.81343 0.81684 0.99635 0.99611 0.87500 | 0.86885 | 0.86667
0.06813 0.80901 0.80540 0.99475 0.99446 0.85833 | 0.85246 | 0.85000
0.07004 0.80420 0.80356 0.99273 0.99238 0.84167 | 0.83607 | 0.83333
IMSE 0.0000050 | 0.0000072 | 0.0000107 | 0.008859 | 0.009953 | 0.010294
Best S(OspskL
0.00541 0.98333 | 0.98996 0.99999 0.99999 0.99375 | 0.98765 | 0.98750
0.01287 0.96082 0.95996 0.99995 0.99994 0.98125 | 0.97531 | 0.97500
0.01700 0.94855 0.93986 0.99983 0.99980 0.96875 | 0.96296 | 0.96250
0.02378 0.92877 0.92966 0.99960 0.99954 0.95625 | 0.95062 | 0.95000
75 0.03953 0.88437 0.89932 0.99920 0.99910 0.94375 | 0.93827 | 0.93750
0.04944 0.85749 0.85877 0.99859 0.99844 0.93125 | 0.92593 | 0.92500
0.05976 0.83039 0.84799 0.99772 0.99751 0.91875 | 0.91358 | 0.91250
0.06350 0.82077 0.82690 0.99653 0.99626 0.90625 | 0.90123 | 0.90000
0.06458 0.81802 0.81547 0.99496 0.99462 0.89375 | 0.88889 | 0.88750
0.06531 0.81616 0.80362 0.99297 0.99256 0.88125 | 0.87654 | 0.87500
IMSE 0.0000031 | 0.0000045 | 0.0000074 | 0.004914 | 0.005572 | 0.005716
Best S(t)spskr
0.00046 0.99858 0.99997 0.99500 0.99999 0.99999 | 0.99010 | 0.99000
0.00280 0.99135 0.99321 0.98500 0.99995 0.99996 | 0.98020 | 0.98000
0.00302 0.99067 0.99089 0.97500 0.99982 0.99985 | 0.97030 | 0.97000
0.00770 0.97637 0.97969 0.96500 0.99959 0.99964 | 0.96040 | 0.96000
100 0.00993 0.96961 0.96937 0.95500 0.99918 0.99928 | 0.95050 | 0.95000
0.01142 0.96513 0.96886 0.94500 0.99858 0.99871 | 0.94059 | 0.94000
0.01193 0.96362 0.96811 0.93500 0.99771 0.99789 | 0.93069 | 0.93000
0.01428 0.95661 0.95708 0.92500 0.99653 0.99677 | 0.92079 | 0.92000
0.01624 0.95079 0.95570 0.91500 0.99498 0.99528 | 0.91089 | 0.91000
0.01638 0.95037 0.95391 0.90500 0.99301 0.99337 | 0.90099 | 0.90000
IMSE 0.0000027 | 0.003101 | 0.0000062 | 0.0000037 | 0.003538 | 0.003612
Best S(Osskr
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ol cilad)

G} Juadl)

Glayye Jagio dasdy ol Gk ages bl Al dypatilly dudadal) aadl) (3-9) Jgas
) ¢ 3gaiS Aajibal) cilisl) alaal die ddih (<1 (IMSE) Aalsall sUadl

Model 8 0=3.5 o=5 B=1
n i Real(R() | S(Ospsr | SMsprr | S(Mepser | SMpper | SMnupser | SOupE
0.04692 | 0.85609 | 0.85997 | 0.95000 | 0.99997 0.97500 0.99999 0.95238
0.05513 | 0.83311 | 0.83987 | 0.90000 | 0.99985 0.92500 0.99993 0.90476
0.06291 | 0.81191 | 0.81965 | 0.85000 | 0.99962 0.87500 0.99979 0.85714
0.08866 | 0.74552 | 0.75930 | 0.80000 | 0.99925 0.82500 0.99954 0.80952
10 0.11826 | 0.67585 | 0.66878 | 0.75000 | 0.99871 0.77500 0.99915 0.76190
0.14730 | 0.61381 | 0.61806 | 0.70000 |0.99797 0.72500 0.99860 0.71429
0.15507 | 0.59821 | 0.58710 | 0.65000 | 0.99699 0.67500 0.99784 0.66667
0.15738 | 0.59363 | 0.58587 | 0.60000 | 0.99575 0.62500 0.99685 0.61905
0.28088 | 0.39404 | 0.37435 | 0.55000 |0.99422 0.57500 0.99559 0.57143
0.28383 | 0.39020 | 0.37249 | 0.50000 | 0.99235 0.52500 0.99403 0.52381
IMSE 0.0000224 0.095411 | 0.0000278| 0.082335 0.0000114 0.086502
Best S(YuseL
0.03002 | 0.90537 | 0.99999 | 0.98750 | 0.91999 | 0.99998 0.97561 0.97500
0.08034 | 0.76635 | 0.99992 | 0.96250 | 0.75995 | 0.99989 0.95122 0.95000
0.08053 | 0.76588 | 0.99977 | 0.93750 | 0.75984 | 0.99972 0.92683 0.92500
0.08079 | 0.76522 | 0.99951 | 0.91250 | 0.75965 | 0.99942 0.90244 0.90000
o5 0.09211 | 0.73704 | 0.99910| 0.88750 | 0.74933 | 0.99897 0.87805 0.87500
0.10482 | 0.70663 | 0.99851 | 0.86250 | 0.71885 | 0.99833 0.85366 0.85000
0.11173 | 0.69063 | 0.99770 | 0.83750 | 0.69818 | 0.99747 0.82927 0.82500
0.11783 | 0.67681 | 0.99664 | 0.81250 | 0.68728 | 0.99635 0.80488 0.80000
0.11877 | 0.67470 | 0.99529 | 0.78750 | 0.67612 | 0.99494 0.78049 0.77500
0.14651 | 0.61543 | 0.99361 | 0.76250 | 0.61465 | 0.99320 0.75610 0.75000
IMSE 0.0000111] 0.020387 | 0.0000060| 0.000017] 0.022495 0.023644
Best S(YEBsEL
0.00010 | 0.99966 | 0.99999 | 0.99167 | 0.99997 |0.99999 0.98361 0.98333
0.00769 | 0.97485 | 0.99995 | 0.97500 | 0.97997 ]0.99993 0.96721 0.96667
0.01591 | 0.94869 | 0.99985 | 0.95833 | 0.94989 [0.99980 0.95082 0.95000
0.01595 | 0.94856 | 0.99965 | 0.94167 | 0.94973 |0.99957 0.93443 0.93333
50 0.03046 | 0.90405 | 0.99932 | 0.92500 | 0.91946 [0.99921 0.91803 0.91667
0.04051 | 0.87446 | 0.99884 | 0.90833 | 0.88905 |0.99868 0.90164 0.90000
0.04191 | 0.87040 | 0.99816 | 0.89167 | 0.87847 [0.99794 0.88525 0.88333
0.05369 | 0.83710 | 0.99725| 0.87500 | 0.83767 [0.99696 0.86885 0.86667
0.05538 | 0.83244 | 0.99606 | 0.85833 | 0.83662 |0.99571 0.85246 0.85000
0.07030 | 0.79227 | 0.99456 | 0.84167 | 0.79527 [0.99414 0.83607 0.83333
IMSE 0.0000051] 0.008974 | 0.0000037 0.000008] 0.010073 0.010416
Best O
0.00177 | 0.99417 | 0.99996 | 0.99999 | 0.99999 | 0.99375 0.98765 0.98750
75 0.01456 | 0.95292 | 0.95497 | 0.99996 | 0.99994 | 0.98125 0.97531 0.97500
0.02712 | 0.91410 | 0.91290 | 0.99987 | 0.99983 | 0.96875 0.96296 0.96250
0.02854 | 0.90983 | 0.90975 | 0.99969 | 0.99961 | 0.95625 0.95062 0.95000
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0.03352 | 0.89493 | 0.89949 0.99939 | 0.99927 | 0.94375 0.93827 0.93750
0.04853 | 0.85153 | 0.85910 | 0.99893 | 0.99876 | 0.93125 0.92593 0.92500
0.06595 | 0.80380 | 0.81853 0.99829 | 0.99805 | 0.91875 0.91358 0.91250
0.06877 | 0.79630 | 0.79774 0.99741 | 0.99710 | 0.90625 0.90123 0.90000
0.07257 | 0.78634 | 0.78671| 0.99627 | 0.99588 | 0.89375 0.88889 0.88750
0.07636 | 0.77654 | 0.77538 0.99482 | 0.99434 | 0.88125 0.87654 0.87500
IMSE 0.0000023 0.0000036| 0.0000070| 0.004999| 0.005662 0.005808
Best S(V)ssmr
0.00523 | 0.98283 | 0.98666 1.00000 | 0.99999 | 0.99500 0.99010 0.99000
0.00928 | 0.96973 | 0.97998 0.99997 | 0.99996 | 0.98500 0.98020 0.98000
0.01089 | 0.96458 | 0.96991 | 0.99989 | 0.99987 | 0.97500 0.97030 0.97000
0.01111 | 0.96389 | 0.96978 0.99974 | 0.99969 | 0.96500 0.96040 0.96000
100 0.01570 | 0.94935| 0.94955| 0.99948 | 0.99939 | 0.95500 0.95050 0.95000
0.01619 | 0.94781 | 0.94918 0.99907 | 0.99894 | 0.94500 0.94059 0.94000
0.01838 | 0.94097 | 0.94865| 0.99848 | 0.99830 | 0.93500 0.93069 0.93000
0.01840 | 0.94090 | 0.94791 0.99767 | 0.99743 | 0.92500 0.92079 0.92000
0.02067 | 0.93384 | 0.93693 0.99660 | 0.99629 | 0.91500 0.91089 0.91000
0.02997 | 0.90551 | 0.91546 | 0.99523 | 0.99485 | 0.90500 0.90099 0.90000
IMSE 0.0000013 0.0000019| 0.0000035| 0.003169| 0.003610 0.003684
Best S(t)sseL
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(n=100) die aas die i) il Hla s ey 308l 5 A aal) () Alls (3-40) IS

Slaipe hacgia dasdy ol 3ihh uages slid) Ay pailly duiadal) ol (3-10) Jgaa
) 35080 Lajidal) cilial) alaaf tie diyh J< (IMSE) Aalsil) ¢Uadl)

Mosel 9 0=3.4 a=5.5 p=4

n ti Real(R(t)) | S(V)spser | S(O)sper. | SMgpser | S(Meper | S®upser | SV upEL
000499 1 098564 | 4 99997 | 095000 | 0.99996 | 0.97500 | 095238 | 0.98999
002433 | 093182 | 199986 | 090000 | 099983 | 092500 | 090476 | 093993
0.06816 | 0.82009 | 99966 | 0.85000 | 0.99961 | 0.87500 | 0.85714 | 082981
0943 | 070570 | 4 99935 | 0.80000 | 0.99927 | 0.82500 | 0.80952 | 0.71060
o géjzz: g:z:z 0.99890 | 0.75000 | 0.99879 | 0.77500 | 0.76190 | 0.41928
0.99829 | 070000 | 0.99815 | 0.72500 | 0.71429 | 0.36183
035656 | 0.34873 | 99749 | 065000 | 0.99733 | 0.67500 | 0.66667 | 0.34823
006792 013538 1 99649 | 0.60000 | 0.99629 | 0.62500 | 0.61905 | 0.13745
070064 | 0.12243 1 099525 | 055000 | 0.99503 | 0.57500 | 057143 | 0.12646
0864821 007871 | 99376 | 0.50000 | 0.99351 | 0.52500 | 052381 | 0.07525
IMSE 0.0000227 | 0.095648 | 0.0000298 | 0.082558 | 0.086728 | 0.0000101

Best S(Y)yBEL
e 22222? g:z:‘;zz 099999 | 0.97500 | 0.99998 | 0.98750 | 0.97561 | 0.94999
099994 | 0.95000 | 0.99992 | 0.96250 | 0.95122 | 0.94996
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0020341 092640 | 99982 | 092500 | 0.99978 | 0.93750 | 092683 | 0.92988
003075 | 091480 | 4 99962 | 0.90000 | 0.99955 | 0.91250 | 090244 | 0.91973
005064 084515 | 99930 | 087500 | 0.99920 | 0.88750 | 087805 | 0.84949
007967 | 0.79297 | 099885 | 0.85000 | 0.99871 | 0.86250 | 085366 | 0.79112
008199 078760 | 4 99820 | 0.82500 | 0.99805 | 0.83750 | 0.82027 | 0.78862
012003 070847 | 99741 | 0.80000 | 099719 | 0.81250 | 0.80488 | 0.71794
0.14493 1065469 1 4 59637 | 077500 | 099611 | 0.78750 | 0.78049 | 0.65706
0200571 055546 | 4 99509 | 075000 | 0.99479 | 0.76250 | 0.75610 | 0.54995
IMSE 0.0000073 | 0.023762 | 0.0000116 | 0.020498 | 0.022610 | 0.0000036
Best S(YnpEL
001279 | 098357 11 hoooo | 098333 | 0.99999 | 0.99167 | 098361 | 0.97998
002025 | 092654 | 4 99997 | 096667 | 0.99996 | 0.97500 | 096721 | 0.91998
0044351 087909 | 099990 | 095000 | 0.99988 | 0.95833 | 095082 | 0.87992
004536 | 0.876%0 1 99977 | 093333 | 099973 | 0.94167 | 093443 | 0.86982
- 2:2:33: z:zz; 0.99955 | 0.91667 | 0.99948 | 0.92500 | 0.91803 | 0.86963
099921 | 0.90000 | 0.99912 | 0.90833 | 0.90164 | 0.86935
0054171 0.85427 | 99874 | 088333 | 099861 | 0.89167 | 0.88525 | 0.85894
007278 | 080910 | 4 99810 | 086667 | 0.99793 | 0.87500 | 0.86885 | 0.80838
0088741 077219 | 4 99726 | 085000 | 0.99705 | 0.85833 | 0.85246 | 0.77764
0103501073349 | 4 99620 | 0.83333 | 0.99594 | 0.84167 | 0.83607 | 0.73669
IMSE 0.0000022 | 0.010495 | 0.0000037 | 0.009048 | 0.010150 | 0.0000014
Best S(Osger
000089 | 098024 1 1 boooo | 098999 | 0.99999 | 0.99375 | 098765 | 0.98750
0007191 097938 | 99997 | 097998 | 0.99996 | 0.98125 | 097531 | 0.97500
0010271 0.97067 1 99991 | 097193 | 0.99988 | 0.96875 | 096296 | 0.96250
Q024 | 096793 | 199979 | 096983 | 099973 | 095625 | 0.95062 | 0.95000
e 2212?: gzzzs; 0.09958 | 0.95965 | 0.99949 | 0.94375 | 0.93827 | 0.93750
099926 | 0.94938 | 0.99914 | 093125 | 0.92593 | 0.92500
002448 | 093142 1| 99880 | 093898 | 0.99864 | 091875 | 091358 | 0.91250
0024741 093072 | 99818 | 093843 | 0.99797 | 0.90625 | 0.90123 | 0.90000
002508 | 092979 | 499737 | 092770 | 0.99710 | 0.89375 | 0.88889 | 0.88750
0033391 090760 | 4 99633 | 090676 | 0.99601 | 0.88125 | 0.87654 | 0.87500
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IMSE 0.0000018 | 0.0000011 | 0.0000036 | 0.005055 | 0.005720 | 0.005866
Best S(t)spEL
0000231 099934 11 60000 | 099921 | 1.00000 | 0.99500 | 0.99010 | 0.99000
0005611 098388 | 99998 | 0.98998 | 0.99997 | 0.98500 | 0.98020 | 0.98000
0010641 096361 | 99992 | 096993 | 0.99990 | 0.97500 | 097030 | 0.97000
00122l | 099922 | 099980 | 0.96984 | 099976 | 0.96500 | 0.96040 | 0.96000
0014881 095775 | 99961 | 0.95066 | 0.99953 | 0.95500 | 0.95050 | 0.95000
100 5 01554 | 0.95502
- ' 0.99930 | 0.95940 | 0.99919 | 0.94500 | 0.94059 | 0.94000
002990 | 091684 | 4 99887 | 0.91900 | 0.99871 | 0.93500 | 0.93069 | 0.93000
00299 | 091668 | 4 99827 | 0.01846 | 0.99806 | 0.92500 | 092079 | 0.92000
0030461 091535 | 599748 | 091774 | 099721 | 0.91500 | 091089 | 0.91000
003319 | 090813 | 4 99647 | 0.00681 | 0.99614 | 0.90500 | 0.90099 | 0.90000
IMSE 0.0000012 | 0.0000009 | 0.0000025 | 0.003213 | 0.003656 | 0.003731
Best S(Osger
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( Collection Real Data)

(COVD-19) Lis,sS (s ld U yas Gabmaall (o 222d Al )l Aslaiall il Ciras
Clpeal) aid A aiall ¢ 30 S Aailae 8 aledll Cpal) 80T e 350 O (e daiudll
Oz Sadl 5 A1 jall cant cile Ly a yall el ld o Jiad saaliia (50) lasae &Ll 5
Gl (¢7) sbad) i sl e Jsand) 3 Galcadll Gala S Ul cuy o 3 5 o)

b e LS Bl 1) o U (e s il Al 2 ) 2
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0.7083

0.75

0.875

1
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1.125
1.125
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1.5
1.7916
2.0416

2.125
2.125
2.1666
2.125
2.1666
2.1667
2.25

2.5416
2.5466
3.125
3.166
3.1666
3.2083
3.7084
3.3333
3.5545
3.6556
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(Real data analysis ) 88N Gl Judas 4-4

w851 A8yl Ll Al 1) 038 (e ) ] A gl BSLaall oyl il iy
b Aalall gyl Bl Al Jla 3 el ARy e g Aalall g il 3w Ao U 8
Cligall alaal vie Lagall QUL diiadl Clalee SO (63 Jaigd oy 553 laal) Aly ya63
Gilalae S (g5 Jail oy ) g8 Al aad) ndaill Quiladl e SIS i g 3 paall g dda s giall
G AT 5 gy A yall J1sall 5 £l Adla 5085 25 Glld ¢ g e g, Agiial) ULl Jial

bl (4-4) Jsan 3 LS i) il cailS

Aalal) (a9 0 B jluad Ao 3B (B gl g (s ) @B 5 ARy pha ) j2ka (4-4) Jo2a
Laslal o) <8 gly daldl) clind) s 5 ey dsaS) il A3l g o8 A

i ti RealS(t) | S(t)ggerL F(t) S(O)uprL| F(@)
1 0.16 | 0.95128 | 0.97048 | 0.02952 |0.99740 | 0.0026
2 0.2083 |0.92737 | 0.96168 | 0.03832 |0.96006 | 0.03994
3 0.2083 |0.92737 | 0.96168 | 0.03832 |0.96006 | 0.03994
4 0.2083 |0.92737 | 0.96168 | 0.03832 |0.96006 | 0.03994
5 0.2083 |0.92737 | 0.96168 | 0.03832 |0.96006 | 0.03994
6 0.25 | 0.87384 [ 0.88713 | 0.11287 |0.89703 | 0.10297
7 0.25 [ 0.87384 [ 0.88713 | 0.11287 |0.89703 | 0.10297
8 0.25 [ 0.87384 [ 0.88713 | 0.11287 |0.89703 | 0.10297
9 0.2916 |0.76191 | 0.80651 | 0.19349 |0.86337 | 0.13663
10 0.375| 0.72660 | 0.79364 | 0.20636 | 0.86054 | 0.13946
11 0.4166 | 0.65976 | 0.77699 | 0.22301 |0.83838 | 0.16162
12 0.4166 | 0.65976 | 0.77699 | 0.22301 |0.83838 | 0.16162
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i ti RealS(t) | S(t)ggEr F(t) S(®upr. F®
13 0.4583 |0.65599 | 0.70356 | 0.29644 |0.79439 | 0.20561
14 0.5|0.64472 [ 0.69523 | 0.30477 |0.75338 | 0.24662
15 0.5833 |0.64352 | 0.65996 | 0.34004 |0.73963 | 0.26037
16 0.625 | 0.64011 | 0.60398 | 0.39602 |0.73228 | 0.26772
17 0.7083 |0.62696 | 0.60235 | 0.39765 |0.72035 | 0.27965
18 0.75 | 0.62006 | 0.55829 | 0.44171 |0.65661 | 0.34339
19 0.875 | 0.61315 | 0.54477 | 0.45523 |0.62793 | 0.37207
20 1]0.60607 | 0.50748 | 0.49252 |0.62625 | 0.37375
21 1.0833 |0.57332 | 0.48164 |0.51836 |0.62117 |0.37883
22 1.125 | 0.55668 | 0.47577 | 0.52423 |0.58024 | 0.41976
23 1.125 | 0.55668 | 0.47577 | 0.52423 0.58024 | 0.41976
24 1.125 | 0.55668 | 0.47577 | 0.52423 0.58024 | 0.41976
25 1.125 | 0.55668 | 0.47577 | 0.52423 0.58024 | 0.41976
26 1.125 | 0.55668 | 0.47577 | 0.52423 0.58024 | 0.41976
27 1.1666 | 0.47500 | 0.42754 | 0.57246 |0.41954 | 0.58046
28 1.25 | 0.47389 | 0.42736 | 0.57264 |0.34216 | 0.65784
29 1.375 | 0.46889 | 0.38974 | 0.61026 |0.33411 |0.66589
30 1.375 | 0.46889 | 0.38974 | 0.61026 |0.33388 | 0.66612
31 1.5 | 0.42448 | 0.34977 | 0.65023 |0.33388 | 0.66612
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i ti RealS(t) | S(t)ggEr F(t) S(®upr. F®
32 1.7916 | 0.37026 | 0.33610 | 0.6639 | 0.32164 | 0.0026
33 2.0416 | 0.36767 | 0.27264 | 0.72736 |0.29695 | 0.03994
34 2.125/0.35359 | 0.25831 | 0.74169 |0.27743 | 0.07995
35 2.125| 0.3535 0.25831 | 0.74169 | 0.27743 | 0.07995
36 2.1666 | 0.24488 | 0.23928 |0.76072 |0.26118 | 0.10221
37 2.125|0.24185 | 0.21283 | 0.78717 |0.24689 | 0.10297
38 2.1666 |0.23517 | 0.20097 | 0.79903 |0.24390 | 0.11737
39 2.1667 |0.22884 [ 0.19379 | 0.80621 |0.21075 | 0.13614
40 2.25(0.18397 | 0.15873 | 0.84127 [0.17735 | 0.13663
41 2.5416 | 0.18309 | 0.14306 | 0.85694 |0.16956 | 0.13946
42 2.5466 | 0.14989 | 0.12098 | 0.87902 |0.15513 | 0.16162
43 3.125 | 0.13665 | 0.09636 | 0.90364 |0.13862 | 0.16666
44 3.166 | 0.12662 | 0.07587 | 0.92413 |0.13309 | 0.20561
45 3.1666 | 0.08425 | 0.06346 | 0.93654 |0.11638 | 0.24662
46 3.2083 |0.08163 | 0.05715 | 0.94285 |0.06931 | 0.26037
47 3.7084 |0.06239 | 0.05190 |0.9481 |0.03651 |0.26772
48 3.3333 | 0.04409 | 0.03092 | 0.96908 |0.02685 | 0.27965
49 3.55450.02938 | 0.02471 | 0.97529 |0.02587 | 0.34339
50 3.6556 | 0.02116| 0.01394 | 0.98606 | 0.02194 | 0.37207
Sum | 71.1283 22.75603 | 27.24397 | 24.50241 | 12.93528
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ABSTRACT:

The process of Appreciation staying function is one of the important topics that
they take a huge space in the statistics researches in spite of, what is written by
studies and researches about it. These studies are different according to the different
methods used, which they are traditional, or Bayesian in order to get estimates of a
high level of efficiency.

In this thesis we concentrate on the Al Bayesian methods to find special estimates,
it’s by using the survival function, and some of its indicators of Lindely distribution
whose have three tutors. It’s in the situation when we have the basic information
about the tutors in the shape of potential primary function for the two shape tutors,
and assessment tutor. It’s by using three of Al Bayesian methods. They are the
following: the standard Bayes method, the expected Bayesian method, and
hierarchical Bayesian method. These derivations appreciated methods aim to reach
to the formulas that its estimates are used by a squared error loss function, and a
general Entropy loss function, because of the difficult of these special mathematics
processes to count estimates appreciation staying function by using Al Bayesian
methods so that it is used the suggestion of scholar Lindley which is a approximately
style in year (1980).

In the experimentation side we find the employment the simulation style through
the use of Mont- Carlo method. It generates the random data for a sample consists
of five sizes (10-25-50-75-100), which they follow Lindley distribution that it
consists three tutors, and it selects supposition values for the tutors: (a.3.0) with a
nine samples, in order to get new estimates of a high accuracy. These new estimates
have the characteristics that they require to be available in a perfect estimated which
it’s depended on it in the approximately process, and is relied on the simulation
results. it’s by the use of (IMSE) the mean of The squares of integral error statistics
criterion. It’s obvious expected Bayesian method under general Entropy loss
function and Hierarchical Bayesian method under, general Entropy loss function are
more perfected to approximate survival function.

The study was conducted on a real sample with a size of (50) observations,
representing the stay times in hours under treatment until death for those infected
with the virus (COVD-19) which was obtained from the Fever Department at Al-
Hussein Teaching Hospital in Karbala Governorate for the period between
(8/5/2020) until (7/17/2020) The Bayesian prediction method and the hierarchical
Bayes method were used in light of the general entropy loss function in relation
to the study sample (patients COVD-19) the study concluded that the estimation
methods usedOn the practical side, appropriate and accurate estimations are given
to the study data and are consistent with what the researcher has reached on the
experimental.
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