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Abstract: In this paper, two parameter Weibulldistribution model is considered for Bayesian risk analysis of
survival function by assuming non-informative and informative priors such as Jeffrey’s, Extended Jeffrey’s and
Lognormal-Inverted gamma using with different type of loss functions as Squared error loss function (SELF),
General entropy loss function (GELF), Quadratic loss function (QLF), Weighted loss function(WLF) and Squared
logarithmic loss function(SLLF). To illustrate the methodology, simulation study is carried out and done the
analysis.

Keywords: Bayesian analysis, Bayes Risk, General entropy loss function, Maximum likelihoodestimation,
Quadratic loss function, Squared logarithmic loss function, Squared error loss function, Weibulldistribution,
Weighted loss function.

1. INTRODUCTION

The Weibull distribution is named after its originator, the Swedish physicist WallodiWeibull, who in 1939 used it to
model the distribution of breaking strength of the materials and in 1951 for a wide range of other applications. The
distribution has been widely studied since its inception. It is one of the best known and most applicable lifetime
distribution. It adequately describes observed failures of many different types of components and phenomena. Its
application, in connection with lifetimes of various manufactured items, has been widely advocated and it has been used
to model a variety of life behaviors such as failures, success, incidents, occasional events, etc.Sinha (1986) has
determined the Bayes estimate of reliability function and hazard rate of the Weibull distribution by using squared error
loss function. Al Omari Mohammed Ahmed and et al., (2011) obtained the Bayesian survival estimator with censored
data using Jeffrey’s prior and extension of Jeffrey’s prior information. Chris BambayGuure and et al., (2012) studied the
Bayesian estimator for both scale and shape parameters of Weibull distribution using extension of Jeffrey’s prior with
Squared error loss, General entropy loss and Linex loss functions.Chris BambayGuure and et al., (2014) have studied the
Bayes and frequentist estimators for the two parameter Weibull failure time distribution by using non-informative prior
and generalization of the non-informative prior and also the reliability and hazard functions were derived under Squared
error loss, General entropy loss and Linex loss functions.Lavanya, A. and Leo Alexander, T (2016) studied the problem of
estimation of the survival function under the Constant Shape Bi-Weibull failure distribution by using extension of
Jeffrey’s prior with Squared error loss, General entropy loss and Linex loss functions.In the above all studies, the non-
informative prior is assumed for estimating the parameters and also three loss functions namely, SELF, LINEX and GELF
are used to carried out the analysis.Venkatesan,G and Saranya,P (2018) studied the performance of maximum likelihood
estimation and Bayesian estimation of survival function of two parameter distribution assuming informative prior under
various loss functions through simulation study.Till now, only estimation of the parametersare studied, no one extended
the study to risk analysis of survival function of this model, we proposed to study the problem of Bayes risk analysis of
survival function.
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In our study, we proposed to obtain Bayes risk of survival function of the two parameter Weibull distribution using non-
informative and informative priors such as Jeffrey’s, Extension of Jeffrey’s and Lognormal-Inverted gamma priors under
Squared error loss function, General entropy loss function, Quadratic loss function, Weighted loss function and Squared
logarithmic loss function.To illustrate the methodology, through simulation study is carried out and performance of the
models areanalyzed.

2. MAXIMUM LIKELIHOOD ESTIMATION

Let tq,t,,...,t, be arandom sample of size n from Weibull distribution with scale parameter () and shape parameter (o).
The probability density function is

ft;a,B) = %t“—lexp(%“), t>0,a>0,8>0 R
The cumulative distribution function is

—t
F(t;a,B) = 1—exp(7), t>0,a>0,8>0 (22

The survival function of t is

S(t;a,B) = exp (%) (23)
The likelihood function of t is
Lt a,pB) = }Ll{%ti“—lexp (_;‘ )} ...(2.4)

Using the principle of MLE, we get
f=-3r 0 (2.5

wherea can be determined by using Newton-Raphson method and taking the initial value ofa as a;as per our convenience
and iterating the process till it converges.

%+Z?=1 logti—%
i1 = — noi=1 1 ...(2.6
Fir1 % _ {1_'_2?:1 tia(logti)z} ( )
a? %z?m £
The estimate of the survival function of the Weibull distribution under the MLE is
. a
S(t;) = exp [— (%)] . (2.7)

3. BAYESIAN ESTIMATION
Bayesian Estimation approach makes use of prior knowledge about the parameters as well as the available data.
3.1. Posterior distribution using Non-informative prior

When prior knowledge about the parameter is not available, it is possible to make use of the non-informative prior in
Bayesian analysis. We use the Jeffrey’s and Extension of Jeffrey’s prior information, where Jeffrey’s prior is the square
root of the determinant of the Fisher information.

3.1.1. Jeffrey’s Prior
The Jeffrey’s prior of Weibull distribution is
1
vi(a, f) x - (3.1)
The posterior distribution of the parameters o and B is obtained by multiplying the equation (3.1) and (2.4) as
Ry S CP S -t
(e, B) « (aﬁ) a9 {Bt exp( 5 )} ...(32)
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3.1.2. Extension of Jeffrey’s Prior

The Extension of Jeffrey’s prior of Weibull distribution is

v,(a, B) x (é)zm,m € R ... (3.3

The posterior distribution of the parameters a and P is obtained by multiplying the equation (3.3) and (2.4) as

tll

m By e () T (e e (5)) ST

3.2. Posterior distribution using Informative prior

Bayesian estimation approach when we have knowledge on the parameters, the informative prior is preferred.We
use the informative prior such as Lognormal-Inverted gamma prior information.

3.2.1. Lognormal-Inverted Gamma prior

The shape parameter o follows Lognormal distribution with hyperparameter ¢ and scale parameter B follows
Inverted-Gamma distribution with hyperparametersa and b. The joint prior distribution of o and  is

vi(a, B) < %exp {_(lo—ga)z} (l)aﬂ exp (_—;), a,B>0 ...(3.5)

2¢2 yi)

The posterior distribution of the parameters a and g is obtained by multiplying the equation (3.5) and (2.4) as

m3(a, B) «< [T, {% t* lexp (_‘%‘z)} (i) exp {%‘qf)z} (%)aﬂ exp (_—ﬁb) ...(3.6)

4. BAYES RISK OF SURVIVAL FUNCTION UNDER DIFFERENT LOSS FUNCTION

The loss function L(Q, 9)is a measure of the error which represents the loss incurred by making an estimation when the
true value of parameter 6 and the estimated value 8. The Bayes risk is the posterior expected loss. The Bayes risk is
defined by R(6,8) = E[L(6,8)].

4.1. Squared Error Loss Function

The squared error loss function is, L(6,9) = (4 — 6)" ~.(40)
The squared error loss function gives equal weightage to both over and under estimation. The Bayes estimator of
0is,0z5 = E(8). ...(42)
The Bayes risk is,R(6,0) = E(62) — [E(0)]*. ...(4.3)

4.1.1.Jeffrey’s prior under squared error loss function

The Bayes risk of survival function under squared error loss function is

2

R[S(t)], = E {{exp [— (%)]}2} - [E {exp [_ (%)]}] =

ff[exp(—(%))] m@pdpda [ i exp[-(%)]nlm,maﬁaa(

[Frstap)apaa (s (afrapaa -(44)

The above equation contains a ratio of two integrals which cannot be solved analytically, so we use Lindley’s
approximation procedure to estimate the survival function.Using Lindley’s approximation, the expansion of

IROUGIQIT
[v(®)[L(6)]1d6

can be performed as

~ 1 1

0 = u+ 2 [u11011 +Upp05,] + Usp1011 + Upp02, + 2 [L3ot10%11 + Losuz072,] . (45)
where L is the log likelihood function and p is the logarithmic of prior distribution.
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t: & 2 t: X A . . . . -
Letu = {exp [— (l?)]} ande = — (‘7) where « = & and = [ is given in equation (2.6) and (2.5) respectively. It is

for notational convenience.

U = Z—Z = _Zﬁue P U = dd; = 4ue( +1); u, =— = 2ue(logty) ; uy, = — = 2ue(logt;)*(1 + 2e) ...(4.6)
pa,p)=—loga~logh; p="1r= 7 p2=j—§=—§ (A7)
011 = (—La0) ™5 022 = (—Lo2) ™"
Loy = Sb = = 5= 230 65U0gt)? 5 Los = Gk = 25 = 230, % (logty)? (48)
2022_;];:%_% =1t iLsozz_;:__+ 7 2i=1 -..(4.9)
Letu = exp [— (%)] U = Z—Z = —Tue ;U = ddﬁz = ( +2); u, = Z—Z = ue(logt;) ;
Uyy = d‘% = 2ue(logt;)*(1 + e) ...(4.10)
The Bayes risk of survival function using Jeffrey’s prior under squared error loss function R[S (ti)]les
o[- (D) 4t + tern | Sy fon)
g2 pELi=1ti 2z 2 00t)?) ) it (i t®ogt?)
1 et i (750)  [5- ;Zl L t:%(ogt)? ]Zue(logfl)] “exp [_ (ﬂ)] +1{ 7D 2ue(logt;)?(1+e) }+
z [BZ I ]2 az 52 ti“(logti)z] 2 %_%E}Ll ti® (_a___Z? 1ti*(logt; )2)
(%)(‘71) N (ue(togt))(2) ! —pii () [ ;Zl 1t,a(logtl)3][ue(logtl)] i

..(411)

1 2
Bz B3En % (_ﬁ_ﬁz?ﬂtia(lo‘qti)z) 2 [BZ 632 ] az [5’2 Lt (logti)z]

4.1.2.Extension of Jeffrey’s prior under squared error loss function

The Bayes risk of survival function using extended Jeffrey’s prior under squared error loss function is

RIS, = & {fexp [_(i)]}z}_[E{exp[_(%“)]}]zJ[e"”(‘(%))] rlehapie {ff e[ ()]s papaa) (412)

B J[ m2(a,p)dpda [ ms(a,p)apda
d -1 d 1
p(a,B) = —log(a®™) —log(B*™); p, =£=ﬁz—m; P2 =£= —m ...(4.13)

The procedure of Lindley’ approximation used in 4.1.1 to obtained the Bayes risk of survival function using extended
Jeffrey’s prior under squared error loss functionR[S (ti)]ss S

{exp [_ (%)]}2 1{ ‘T;_Ze(e'ﬂ) n 2ue(logtl)2(1+28) } éme)(ﬁ;ﬂ) n (2ue(logt; ))(a_zin)

2 (gl i (g il ti®ogt?) | S t®  (~gmp i, ti%(logt)?)

2 6 -2
. [gg"mzt Lt ( Bue) [2131 ;Zl ltla(logtl)?’] 2ue(logt;)] exp[ (tia)] 1 %(e+2) 2ue(logt)(1+e)
- - —\5 > 1
’ [ﬁ_Z_FEleti ]2 -2 ﬁz?ﬁt“(“’gt )2] 2 (i b (_%_%Z?ﬂti‘l(logt”z)

2
(5)(zm) (wetogt))(zm) 1 -t () | [GgEi 1togty?ueliogty) (4.14)

T - 2 e .

B%_Fz?ﬂtia (__Z_ﬁzl 1i%C0gt)?) 2 [an 532:1 1ti ] ['ﬁ_EZiﬂtiu(logti)z]

4.1.3.Lognormal-Inverted Gamma prior under squared error loss function

The Bayes risk of survival function using Lognormal-inverted gamma prior under squared error loss function is
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s - ool G- e [ LI e s

[ m3(a,B)dBda [ m3(a,B)dBda
...(4.15)
(loga)? b d —(a+1 b d 11
p(@p)=—loga—"22—(a+Dlogh—2; p =5 ="C2+ 5§ pp =50 =—1— "5 (416)

The procedure of Lindley’ approximation used in 4.1.1 to obtained the Bayes risk of survival function using Lognormal-
inverted gamma prior under squared error loss functionR[ﬁ(ti)]BS is

- - b
{ex [_ (i)]}z 1 ‘%;(e“) 2ue(logt;)?(1+2¢€) +( Zﬁue)[ (?1)+F] + (2ue(logty)) —%—laofz“ |
P B 2 %_%Z?ﬂ t;* (_%_% ?:1tia(logti)2) %_%Z:LI ti® (_%_% i=1 tiu(logti)z)
1 —Z—§+%Z?=1ti“(_2ﬁue) [i—g-%i?n fi“(logti)3][2ue(logfi)] “exp [_ (ﬁ)] 1 %(”2) 2ue(logty)?(1+e)
’ [slz‘%z?qti“]z B L % (logt?] g 2 (it (g ti®logt?)
2
(ES20) | uomn(2) o (egestonc(l) | Bropstcwonuenesar)|
gttt (i ttegw?) T2\ [n_tsn e (B2t eiCoge?] o
4.2. Quadratic Loss Function
. . A 9\?
The Quadratic loss function is,L(8,0) = (1 - 5) ...(4.18)
. . . A E@~1/t)
The Bayes estimator of under Quadratic loss function is,0, = PRI ...(4.19)
I A [Ee~V]
The Bayes risk is,R(0,8) = 1 — @D ...(4.20)
4.2.1.Jeffrey’s prior under Quadratic loss function
The Bayes risk of survival function using Jeffrey’s prior under Quadratic loss function is
« -1
, ff[exp(—(%))} n1(@pdpda
-1
{E{ exp —(%))] }} [ m1(apdpda
R[S@)],, =1~ g1 - ) 4 —j—l ..(421)
£, £ 2
E{exp(—(?)ﬂ } ff[exp<—<T>>} 1 (a,B)dBda
[ 1 (a,B)dBda
-1 2
i} [exp(—(%))] 1 (@,f)dpda L\ La
— — (4 = — (2
Where I, = [t Papan Letu = [exp < ( 5 ))] and e ( 5 )
du wue du ue du du .
W= U = g = E(e —2); up; = i —ue(logt;) ; uz, = Ta? = —ue(logt;)*(1 —e)
t; % -2
JEN st A -2
Where I, = ff[exp( <ﬁ )> nlen Letu = |exp| — (ﬂ) ande = — (i)
2= [/ m1(@f)dfda ' A =\
du 2ue du 4ue du u 5
U, = (e —1); u, = — = —2ue(logt;) ; Uy, = —— = 2ue(logt;)*(2e — 1)

“HTF TR aa da?

The procedure of Lindley’ approximation used in 4.1.1 to obtained the Bayes risk of survival function using Jeffrey’s
prior under Quadratic loss function R[S‘(ti)]BQis
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1 —
f ue n —2ue \2
exp(_(ﬂ)) —1+l{ <ﬁ—2(8—2)) . [_ue(logtl) (1- e)] l ( ue(logt; ))(_1) / ;_3+%Z?=1Eia( ?B ) ‘ng ;;Z:L 1ti%(logt;) ][Zue (logty)]
| I\ G (gt ood)| - pszm TPl ond) \ [top e | ptaetond] J
—2 sue 1 af2ue) [2n_ 1on .« 3
;" 1 (32 (e 1)) [zue(lagt ) (2e- 1)] 1 T T ( 2ue(logt; )( / /33+ﬁ42 ([3) ?‘E&':lfi (logt;) l[—zue(logti)]
oo -(5))| i e S P
pZ g3 li=1ti (‘ —pliz b (togty)” J e - _BZL 1t (1"9ft) [82 /332:[ Lt ] [—a—z—?Ethi‘l(lagti)]
..(4.22)
4.2.2. Extension of Jeffrey’s prior under Quadratic loss function
The Bayes risk of survival function under extended Jeffrey’s prior under Quadratic loss function is
. N
{f lexp( (t ))} 2, B)dﬁd)
SR |
e\ Trz(@pdpda
{E{[ew(_pﬂ)] }} | |
R[S(ti)]BQ =1- = ..(4.23)

exp(—(%))]_z} ) I [exr(—(%))}_znz(aﬂ)dﬁda

[ w2 (a.p)dpda

E {
The procedure of Lindley’ approximation used in 4.1.1 to obtained the Bayes risk of survival function using extended
Jeffrey’s prior under Quadratic loss function R [5 (ti)]BQ S

1-—
onl-(5)

TN R N - G e e
exp( —(- ' T : : .
. 2| i (G ot )J it (i i loas)’) \ [-pasr, ] [-Z-be, Gogt’]

2
‘1+1[ (F“’ Z))  Jwetogrpta-e] | () (ue(logt.))(a;m) Bk (zﬁue),213!_11;2:11fza(loélfzf][2u9(105f1)1>
2| R _L1sn J

at TR _Tyn pal [T z 0
g2 izt (___le 1 ti%*(logty) ) 52 pEli=1ti ( 2;" 1t,a(109f1) \ [B_Z_inﬂ Lt ] [———EE;" 1ti%(logty) ]

..(4.24)
4.2.3. Lognormal-Inverted Gamma prior under Quadratic loss function

The Bayes risk of survival function using Lognormal-Inverted gamma prior under Quadratic loss function is

ff{lexp( (f))}_l}nswwaa 2

)]‘1}}2 | T ms@pdfda |

R[SGt)]  =1- = 1- — ...(4.25)
t BQ E{ exp(—(%))] } ff[exp(—(%))} n3(a,p)dpda
[l n3(a.B)dpda

The procedure of Lindley’ approximation used in 4.1.1 to obtained the Bayes risk of survival function using Lognormal-
Inverted gamma prior under Quadratic loss functionR[S(ti)]BQ is

1-—

{

2

<__+B“Z‘ L6 2ue) 21157, 6 %(0gt) ][zue(logt,)])

exp

- _n_1 a n_x '_7_ n +
5321 14 a2 BZL 141%(togty) )} B2 3321‘1 ( oz piz i (logt) [[;2 3321 1tl [_a_Z_FEr 1ti (109%)]

l! Bz("’ 2) . [—ue(logtl) a-e) l‘(?)( (a[;l_) ;2) (~ue(togt;) —%—l;’fza }
2|
72

tl"‘
B

4 2Ud 1 b
l{ ue(e 1) . [zue(logcl) (2e— 1)] 1 (T)( (‘F—) BZ) ( 2uel logt) _é_l;)‘;]a
2|
2

) o st 2”) 211 5m 6909t |[-2ue(togt))
t + 2
321 1tl ‘az 32? 1tlu(lagt1) )j B_Ziﬁzi—l ( r le 1t %(logt;) ) [

i2‘ B 1”1 [_ﬁ_ﬁzr 141%(togty) ]

..(4.26)
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4.3. Weighted Loss Function

2

The weighted loss function is, L(8,6) = (9_99) ...(4.27)
The Bayes estimator under weighted loss function is,8p,, = [E(0™)]! ...(4.28)
The Bayes risk is,R(6,8) = E0) — [E(0~D] " ...(4.29)

4.3.1. Jeffrey’s prior under Weighted loss function

The Bayes risk of survival function using Jeffrey’s prior under Weighted loss function is

1

A R LR TS

RISl = &{ew [~ ()]} -

[ 7y (a.B)dpda [ my(a.B)dBda

a

-1
t; d d
Letu = [exp (— (?)>] ;UL = # = % ; U = d—;z = Zz( —2)u, = E = —ue(logt;) ;

Upy = d‘% = —ue(logt)*(1 —e) .. (431)

The procedure of Lindley’ approximation used in 4.1.1 to obtained the Bayes risk of survival function using Jeffrey’s
prior under Weighted loss function R[S(t,)] . is

£ 1 %(e”) 2ue(logt;)?(1+e) (%)(_?1) (ue(lOgtl))(_l)
exp[_(_)]+_ 05+ n_l¢n a 2 +" 1¢n a+ n 2
g /;2 ,;32 (—p—gszi (togt)?) 7233 i i (= le L ti%(logt)?)
1 2131"'56421 1ti (7) Z—: 11; i 1tl"‘(logti)3][ue(logti)]
2
\ [t [t togt?]

{exp [_ (%)]}—1 N l{ u—;(e—Z) + [—ue(logti)z(l—e)] } b (129)(%) + (—ue(logti))(%l)
B2 Bz

2 BSz" £, (—%—%Z?zlti“(logti)z) 532" £ (—%—%Z?zlti“(logti)z)

-1

1 Zg+li’64 IL 1ti (qu) 2731 ; i= 1tla(logti)3][—ue(l0gti)] (4 32)
- 2 2 . .
2 [F_ngzlti ] LS, 6%(ogt)?]

4.3.2. Extension of Jeffrey’s prior under Weighted loss function

The Bayes risk of survival function using extended Jeffrey’s prior under Weighted loss function is

. {[exp (_ (%a))]‘l”_l ffexp[( )]nz(aﬂ)dﬁda ff[exp( ))]_1nz(a,ﬁ)aﬁaa _1.“(4.33)

[f my(a,p)dBda [f mo(a,p)dBda

R[f(ti)]BW =E {exp [— (%)]} _

The procedure of Lindley’ approximation used in 4.1.1 to obtained the Bayes risk of survival function using extended
Jeffrey’s prior under Weighted loss functionR|[$ (ti)]sw is

ue

t;* 1 F(e+2) 2ue(logt;)?(1+e)

ex [— (‘—)] += + +
P B 2 %_%Z?=1tia (_a_nz_%z?=1 tia(logti)z)

) |, tewono)

L[ et i(F) By T, 6% ogt)?luettogey)]

\ g o]
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o[- (N 2+ el
B 2 ﬁnz B3 XL t® (_%_%Z?ﬂ tia(logti)z)

), Cuetonto)zi)
Z? 6 (_%_% X tia(logti)z)

Bz B3
-1

L[ gt t®() [ fogtd?]—uelogey)]
2 =+ 2 ...(4.34)
[p—FZzﬂ t; ] —p—EZizl fi“(logti)z]

4.3.3. Lognormal-Inverted Gamma prior under Weighted loss function

The Bayes risk of survival function using Lognormal-Inverted gamma prior under Weighted loss function is
1 a1 -
a a 11 exp|— ut 3(a, a If|exp| - L m3(a,B) a
RIS,y = Efemn [~ ()]} - {[ () }] _ oo (Drenpac {3l (D] memee) -

[f n3(a,B)dpda [ m3(a,B)dpda
The procedure of Lindley’ approximation used in 4.1.1 to obtained the Bayes risk of survival function using Lognormal-
inverted gamma prior under Weighted loss function R[§(ti)]BW S

(a+1) b
exp [ (42)] +§{n ﬁef)ta : 2ue(logt?(1+e) } +(7)( V) N (ue<logf0)( )

1 n 1
Yo —r B ti%ogt)?) | T gyl 6 (—gpp i, 1% (0gt)?)
1 Z§+§42L 16 | B3R, 6i%ogt)? |lueogt)
2\ [m-Asm,n ]2 [-2-13n, e oge?]
B2 B3 i aZ p&i=1

—(a+1) b
by 2 e [~uetogtp?(1-e)] (%)( Tg) | (uetioge)(-2-45)
{exp[_(_)]} 2 “+ n_len a 2 + £ +m T n . a 2 +
B Bz 532 (—ﬁ—ﬁzhlti (logt;) ) Bz ﬁ,gzl 1 ti (_ﬁ_ﬁzhlti (logty) )
-1

2n 6 (ue) 2n 1

1 BS+B42‘ 18°0F 25

2 2
EEap RS S T

r 1tl"‘(logti)3][ ue(logt;)]

.. (4.36)

4.4. Squared Logarithmic Loss Function

The squared logarithmic loss function isL(6, 8) = (logd — log6)” ... (4.37)

The Bayes estimator under weighted loss function is 8, = exp[E (log 6)] ...(4.38)
The Bayes posterior risk is R(6,8) = E[(log8)?] — [E (log6)]? ...(4.39)

4.4.1. Jeffrey’s prior under Squared logarithmic loss function

The Bayes risk of survival function using Jeffrey’s prior under squared logarithmic loss function is

I | B e e

t;* du _ -u du 2u du du

Lew:—(l?): VST U= gn = U= = u(logty) ; Uzp = - = u(logt;)®
£%\1? du _ —2u du 6u du du

Letu = [— (17)] ;UL = a5 = 5 ; U = a5 = g s Uy == 2u(logt;) S Uz =5 = 4u(logti)2

The procedure of Lindley’ approximation used in 4.1.1 to obtained the Bayes risk of survival function using Jeffrey’s

prior under squared logarithmic loss function, R[S(t )]BSL
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1= 1=

25 Xk 6% (0gt)? |2ullogty)]

a3
n 1 2
Sy

2u — -1 - 2n 6 —u
[~ (<)) + 1{ B, uloge)? } 7)) uttogty(7) 1| ()
n 1 n 1 n 1 n 1 2
B 2 (g liza ti” (——5 2, 6% (togt?) pE iz i (—ﬁ—g SR, ti%(logtp?) 2 [%—%Z?q ti“]

i= B i=

[B3-2 5L, 61%(ogt)?* futtogey)
2
[‘%‘% Ly ti%ogty)? |

...(4.41)

4.4.2. Extension of Jeffrey’s prior under Squared logarithmic loss function

The Bayes risk of survival function using extended Jeffrey’s prior under squared logarithmic loss function is

010 = flos - G |- fefonlem D) -
exp () || mecemrapac . { I log{m[_<%)]}n2<a,g>dﬂda}z

fi{tog

JI mo(@.p)dpda JI 2 (a.p)dpda - (4.42)

The procedure of Lindley’ approximation used in 4.1.1 to obtained the Bayes risk of survival function using extended

Jeffrey’s prior under squared logarithmic loss function R [§ (ti)]BSL is

(e )}2 1 (%) sullogty? (7)) ) e I - NG D)
d 2t (gt oot?)]  mgelint® | (ptintosd?) "2\ [n_tym e

_l_

2—731—% P ti“(logti)3][2u(l0gti)]

n 1 2 -
—p—EZ?:l tia(lo.gfi)z]

2 - -1 - 2 6 -
- (49)] +1{ £ ulogy? } (3)Gm) w9t (gzm) 1 [ ()
B 2| it (gl ti®ogtd?)] | gttt (—r i ti®(ogt)?) 2 [%_%z’;:lti“r
2
LT 6% (logt)?|[uliogty)] (443)

2
[Ty o]

4.4.3. Lognormal-Inverted Gamma prior under Squared logarithmic loss function

The Bayes risk of survival function using Lognormal-Inverted gamma prior under squared logarithmic loss function is

RS, ~ ¢ {{zog fexp - (%)]}}2} _ {E fog fexn |- (%)]}}}2 _
)] {ff zog{exp[—<%>1}ns<a.wa}2

fi{tog

[ (@ f)dpaa [Ty p)apda --(4.44)

The procedure of Lindley’ approximation used in 4.1.1 to obtained the Bayes risk of survival function using Lognormal-
inverted gamma prior under squared logarithmic loss functionR[ﬁ(ti)]BSL is
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() +2 ), e ) GG, NGRS o Bk,

B 2 (g lica ti” (_a_nz_%z?=1tia(logti)2) %‘% e ti® (‘?_Bzfltta("’gft)z) 2 [p—gziﬂti ]2
3T ti%(ogt)?|2uliogey)]

[ ooy
- ()] +2 { 7 ullogty)? } (T)( G) | utogry(-2-5) L1 e ()
d g piiat®  (pliaa®on?)]  mopiiaa® (rpiikatflogn?) 2 [z o, ]
2
[i—?—%f&i ti“(zogtiﬁ][u(zofto] . (445)
[_?_E ?zlti“(logti)z]
4.5. General Entropy Loss Function
s 7\~ 9

The General Entropy (GE) Loss isL(8 — ) o« (2) —kIn(3) -1 ...(4.46)
The Bayes estimator 8, of 6 under General entropy loss function isfz; = [E, (9"‘)]_% ...(4.47)
The Bayes posterior risk is R(68,8) = kE[log 8] — log[E(675)] ...(4.48)

4.5.1. Jeffrey’s prior under General entropy loss function

The Bayes risk of survival function using Jeffrey’s prior under General entropy loss function is

RISl = 1o e [ (2))} - o o (- (2))] 1=
. [ff zog{exp[—(%)]}nl(a,mdﬁda] iog { ff{exp[_(%)]}_knl(a,maﬁaa} aa9)

[fm1(a,p)dpda [ m1(a,p)dapda

-k
Letu = [exp (— (%))] ;U = Z; k%e; Uy = ;—; = I;uze( —2);u, = d— = —kue(logt,);

= kue(logt;)?*(ke — 1)

du
Uz2 = da?
The procedure of Lindley’ approximation used in 4.1.1 to obtained the Bayes risk of survival function using Jeffrey’s
prior under General entropy loss function R[§(ti)]BG|s

;% 1 Z_g u(logt;)? (%)(%) u(logti)(_—l)
k lOg {exP [_ (l_)]} +3 n + p + 71 n a + n_lgon ua 2
B 2| g ti® (gl i%ogt?)) i t®  (—pr i ti*(ogty)?)

[ ;131"';421 1ti ] _7) [2—2—% ?1tia(109ti)3] [u(logty)]

2
[p—pﬁiqti ] - BZl 1ti%(logt;)? ]

|-

N

kue\ /-1

k —
loa  {exp [— (E° K 41 puze(ke‘z) 4 fue(logt)?(ke-1) o (_B )(F) N (—kue(logt))(Z)
g p B 2 I 6 (—D-5 IR, t%(logt)?) It (-5 IR, t;%(logt;)?)
5253 i w2 pLi=1ti (09t 5253 i oz pli=1ti (logt

k
1 i () | g i logtd?|[-kue(iogty)

\ Bt [ oay”]

...(4.50)

4.5.2. Extension of Jeffrey’s prior under General entropy loss function

The Bayes risk of survival function using extended Jeffrey’s prior under General entropy loss function is
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5, = oo - ()] o[ (5] -
K [ﬂ “’g{e"p[‘(%)]}”z(“'mdﬁda] " log {ff {exp[—(%)]}_knz(aﬁ)dﬁaa} sy

[ 72 (. B)dBda Jf m(a.p)dBda

The procedure of Lindley’ approximation used in 4.1.1 to obtained the Bayes risk of survival function using extended

Jeffrey’s prior under General entropy loss functionR[S (ti)]BG is
e tog fexp [ ()]} + e it G wonolm)
ogiexp|— |+ =

g P B 2 ;_2_%271‘1:1 6 (_%_%2&1 tia(l"gti)z) %_% Bimg i (_%_%Z?ﬂ tia(logti)z)
1 [_2_7314'%2?:1%“](%) [i—g-%z&lti“(logti)3][u(logti)]
5 2 2
2 [ﬁ—nz—%ﬂl:l ti“] —%—%Z?ﬂ t;%(logt)?]

k k -1 -
log {exp [_ (ﬁ)]}—k 1 %(ke—Z) + kue(logt;)? (ke—1) + (%)(Bz_m) (—kue(zogti))(az—}n)
B 2 %_%Z?q ;% (‘%_% ?:1tia(logfi)2) %-%Z'Ll t;* (—%—% (o ti“(logti)z)

k
L[ et ()[R, 6% (ogt)?(—kue(togty)] 459
2 n 1en - al? 1o ag t')z]z ...(4.52)
[B_Z_inzﬂri ] a2 pai=1ti ogt;

4.5.3. Lognormal-Inverted Gamma prior under General entropy loss function
The Bayes risk of survival function using Lognormal-inverted gamma prior under General entropy loss function is

56l =5 oo - () - o ()] -

. [ff zog{exp[-(%)]}nzm.mdﬁda] o {ff{exp[-(%)]}"‘nz(amaﬁaa} sy

[ mz(a.B)dBda Jf mx(a.B)dBda

The procedure of Lindley’ approximation used in 4.1.1 to obtained the Bayes risk of survival function using extended

Jeffrey’s prior under General entropy loss function R [5 (ti)]sc is
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SO e L e

1 1
2 %_FZ?:l " _%_%Z‘?:l t%(logty)?) 7253 i 1 (—%—%Z?ﬂ £%(logt))?)
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1 [_B_§+FZ?=1 tia] (Tu) [;—g—% L ti“(logti)3][u(logti)]
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K kue\(—(a+1) . b
log {exp [_ (%“)]}"‘_'_1{ g7 ke=2) 4 __kueCtogt?(ke-1) }_I_(%)( T +ﬁ>+ (—kue(logt))(-2-225)

S)m 1 1 1
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...(4.54)
[%-%Z" ti“]z [‘%‘% Xics ti“(loyti)z]z

N |

=1

5. SIMULATION STUDY

In this study, we chose a sample size of n=25, 50 and 100 to represent small, medium and large dataset. The Bayes risk of
survival function is estimated for Weibull distribution using non-informative and informative prior under different loss
functions. The values of the parameters chosen as a=0.8, 1.2, 3 and f=0.5, 1.5, 5. The values of Jeffrey,s extension are
m=0.4,1.4 and for the informative priors are chosen as a=0.4,1.4; b=0.6,1.6 and ¢=0.9, 1.9. The values for the loss
parameter is k=+0.6 and +1.6. The results of the simulation study are discussed as follows:

The Bayes risk of survival function for two parameter Weibull distribution using non-informative prior (Jeffrey’s) under
various loss functions is obtained and presented in Table-1.
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Table-1: Estimation of Bayes risk of Survival Function under Jeffrey’s prior.

_ R(S5(t; . . .
n B a R(5(t)) gs =0 Py S ‘)1);;_6 P R(5(tDgq R(5(t.)) pw R(5(t)) st
4265182e-05 | 1.037339e-04 | 1.041838e04 | 7.155784c04 | 723178304 | 5.223156e04 | 9.957379e-05 | 5.806347e-04
05 | 1.2 | 4.257094e-05 | 1.039427e04 | 1.043913e04 | 7.170099e-04 | 7.246235e-04 | 5.233461e04 | 9.938550e-05 | 5.818016e-04
3 4252574e-05 | 1.042913e-04 | 1.047448¢04 | 7.192162¢04 | 7.268862e04 | 524668104 | 9.926454e-05 | 5.838017e-04
0 2.107351e-05 | 1.917451e04 | 1.911227e04 | 1251328e-03 | 1.281355e-03 | 8.943163c04 | 9.119160e05 | 1.076715e-03
25 15 | 1.2 | 2.102789e-05 | 1.922872e-04 | 191663904 | 1.294955¢03 | 1.285002e03 | 8.966696e04 | 9.104586e-05 | 1.079755e-03
3 2.088850e-05 | 1.935041e04 | 1.928630e-04 | 1.301875¢-03 | 1.291728e-03 | 8.996960e-04 | 9.058339¢-05 | 1.086860e-03
0. 2.576148e-05 | 1.875878e04 | 1.867206e-04 | 1260606e-03 | 1.248831e03 | 8.717059e04 | 1.089451e04 | 1.053602e-03
5 1.2 | 2.576776e-05 | 1.880556e04 | 1.871867e-04 | 1.263397e-03 | 1.251624e-03 | 8.728944e-04 | 1.088466e04 | 1.056272e-03
3 2.592740e-05 | 1.888503e04 | 1.879872e-04 | 1.270401e-03 | 1.258642e-03 | 8.776844e04 | 1.089453¢04 | 1.060198e-03

08 2.166338e-05 5.345731e05 5.359302e-05 | 3.720905e-04 | 3.743944e04 | 276707304 | 4.998834e-05 | 2.984826e-04

0.5 1.2 2.163685e-05 5.359561e05 5.373066e05 | 3.730237e04 | 3.753412e04 | 2.773633e04 | 4.992467e05 | 2.992505e-04
2.161527e-05 5.367194e05 5.380852e05 | 3.73556%e04 | 3.75874%e04 | 2.777498e04 | 4.987602e05 | 2.996786e-04

: 1.031805e-05 9.806281e-05 978356805 | 6.739697e-04 | 6.701996e-04 | 4.857900e-04 | 4.493309e-05 | 5.481254e-04

50 15 1.2 1.024508e-05 $9.823841e05 5.759907e05 | 6.744581e04 | 6.705156e04 | 4.854574e04 | 4.466954e05 | 5.492668e-04
1.021963e-05 9.844511e05 $.82003%e05 | 6.755884e04 | 6.715656e04 | 4.860320e04 | 4.455782e05 | 5.504914e-04

1.259977e-05 9.500467e-05 947971905 | 6.547693e-04 | 6.515350e-04 | 4.744499e04 | 5.314838e-05 | 5.306775e-04

5 2 1.255680e-05 9.499775e05 $.479035e05 | 6.547187e04 | 6.514846e04 | 4.744125e04 | 5.314561e05 | 5.306373e-04
1.251463e-05 9482265205 5461164205 | 6.53450%e04 | 6.502412e04 | 4.737560e04 | 5.281654e05 | 5.296850e-04

8 1.08566%e-05 2.837455e05 2.845147e05 1.966098e-04 | 1.977046e04 | 1.456345e04 | 2.455208e05 1.586507e-04

0.5 1.2 1.084541e-05 2.849843e05 2.857918e05 1.972910e-04 | 1.984143e04 | 1.459563e04 | 2.452548e05 1.594465e-04
1.083876e-05 2.854005e05 2.86203%e05 1.975736e-04 | 1.986947e04 | 1461561e04 | 2450675905 1.596724e-04

5.165557e-06 5.110406e-05 5.105948e-05 | 3503831204 | 3.494704e-04 | 253939904 | 2.255066e-05 | 2.863242e-04

100 1.5 2 5.131053e-06 5.129492e-05 5124413205 | 3.513655e-04 | 3.503801e-04 | 2.541662e04 | 2.242547e05 | 2.874261e-04
3 5.099897e-06 5.163554e05 5.158347e-05 | 3.52827%e-04 | 3.518097e-04 | 2.543505e04 | 2.230392e-05 | 2.895904e-04

08 6.423358e-06 4878581205 | 487321905 | 3374251204 | 3365314204 | 2.477100e-04 | 2.683612e-05 | 2.725275e-04

5 12 6.423776e-06 4878674205 | 487335805 | 3.406515e-04 | 3.365428e-04 | 2.477165e04 | 2.683790e-05 | 2.725341e-04

3 6.359124e-06 4.876065e05 | 4.870413e05 | 3.370788e04 | 3.361048e04 | 2.471607e04 | 2.661076e05 | 2.724026e-04

From the table -1, it is observed that the Bayes risk of survival function is minimum under the SELF, WLF when p<I and
a>1 than <1 and o<1 for n=25. In the same behavior of the values of scale and shape parameters of the Bayes risk of
survival function is reported when n=50 and n=100. The Bayes risk of survival function is maximum under the GELF,
QLF, SLLF when B<I and o>1 than <1 and o<l for n=25. In the same behavior of the values of scale and shape
parameters of the Bayes risk of survival function is reported when n=50 and n=100. The Bayes risk of survival function
for Weibull distribution using non-informative prior (Jeffrey’s) under SELF is better than using other loss functions in this

study.

The Bayes risk of survival function for two parameter Weibull distribution using non-informative prior (Extension of
Jeffrey’s prior m=1.4) under various loss functions is obtained and presented in Table-2.

Table-2: Estimation of Bayes risk of Survival Function under Extension of Jeffrey’s prior m=0.4.

~ R(3(t,))ug N i i

n B @ R(S(t))gs k=0.6 k=06 k=16 k=16 R(S(t))pg R(S(t,)) g R(S(t)) sy
0.8 4264760203 1.038768e-04 | 1.040891e.04 | 7.173574e-04 | 7215405e-04 | 5243432e.04 0.076163-03 3.807725e-04

0.3 12 4235385703 1.040995e-04 | 1.04269%e-04 | 7.192420e-04 | 7226405e-04 | 52356072e-04 003213303 3.8190735e-04

3 424835603 1.044814e-04 | 1.089381e-04 | 722078004 | 7.23923%-04 | 5.275223e-04 0.925440e-05 3.837600e-04

0.8 2100830205 101521704 | 1.013672e04 | 1288330203 | 1.284530e03 | 2.016160e04 01073095203 1.076776e03

23 1.5 12 2.104127e-03 1922093204 | 1.917476e-04 | 129393003 | 1286041203 | 8.9358021e-04 009813803 1.079772e-03
3 2.087050e-03 1937782e-04 | 1.925045e-04 | 130597203 | 128719203 | 9035332 9.064720e-05 1.086605e-03

0.8 2.588012e-03 1.868456e-04 | 1.875005e-04 | 125090003 | 1.238756e-03 | 8.631970e-04 1.084476e-04 1.033713e-03

h] 12 2.387827e-03 1.874133e-04 | 1.878778e-04 | 1.254943e-03 | 1.260336e-03 | 8.654636e-04 1.084008e-04 1.056419-03

3 2.6015782-03 1.884323e-04 | 1.884376e-04 | 1265032e-03 | 1264241e-03 | 8.720035e-04 1.086273e-04 1.0603682-03

0.8 2.166350e-03 334941103 | 3.336971e05 | 3.726110e-04 | 5739642e-04 | 2.772730e-04 3.003108e-03 208316304

0.3 12 216339205 536388005 | 3.360561e03 | 3.736770e-04 | 3.747447e04 490539305 2.092750e-04

3 2.160218=-03 3.373223e-03 | 3.373904e-05 | 3.745203e.04 | 3.748423e.04 | 2.7 ] 4.986370e-03 2.906554e-04
0.8 1.032613e-03 0.799436e-05 | 9.791408e-05 | 6.720384e-04 | 6.712923e-04 | 4.847406e-04 4 48046803 3.481480e-04
30 1.3 12 1.025458e-03 0.8205336e-03 | 9.803590e05 | 6.739832e-04 | 6.710129%-04 | 4.850120e-04 446451203 349279704
3 1.021765e-03 0.850704e-05 | 9.811416e-05 | 6.766387e-04 | 6.703798e-04 | 4.871740e-04 4 45682003 3.50422%.04
0.8 1.263298e-03 043049103 | 9500213205 | 6.676287e-04 | 6.545633e-04 | 4.713891e-04 3.300010e-05 3.306892e-04
h] 12 1.262832e-03 048241405 | 9.497361e05 | 6.520926e-04 | 634166804 | 4.717236e-04 3.301138e-03 3.3063%6e-04
3 1.254084e-03 0.470066e05 | 9474444205 | 6.516857e-04 | 652116304 | 4.719635e-04 3.271376e-03 3.297177e-04
0.8 1.083660e-03 | 2.838820e-03 | 2.844163e-05 | 1.968164e-04 | 1.975193e-04 | 1.458640e-04 249639703 1.586988e-04
0.3 12 1.084466e-05 | 2.851834e-05 | 2.856205e-05 | 1.973783e-04 | 1.981451e-04 | 1.4625%1e-04 2.493323e.03 1.504544e.04
3 1.083307e-05 | 2.857376e-05 | 2.858614e-05 | 198053304 | 198199304 | 1.46643%e-04 249048203 1.596712e-04
0.8 5.167199e-06 | 35.108009e-03 | 3.108549e05 | 3.500467e-04 | 3.498241e-04 | 2.333971e-04 225418903 2.863292e-04
100 1.5 12 5.131805e-06 | 3.128790e-03 | 3.123256e-05 | 3.512470e-04 | 335035014e-04 | 2.540422e-04 2.242070e-03 2.874296e-04
3 5.099203e-06 | 5.166082e-05 | 3.154276e05 | 3.333133e-04 | 53512898e-04 | 2548316104 223074103 2.895702e-04
0.8 6.431061e-06 | 4.871883e-05 | 4.8709252-05 | 3.364161e-04 | 5373522e-04 | 2.466415e-04 2.679930e.03 2.723311e-04
h] 12 6.430077e-06 | 4.872913e-03 | 4.879268e05 | 3.363544e-04 | 3374386e-04 | 2.467815e-04 2.680321e-03 2.725420e-04
3 6365176206 | 4.872100e05 | 487461405 | 3.564860e 04 | 3.367787e0d | 2.463324a0d4 2.658654e 03 2.724137e 04
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From the table-2, it is observed that the Bayes risk of survival function is minimum under the SELF, WLF when <1 and
a>1, p>1 and o>1 than B<I and o<1 for n=25. In the same behavior of the values of scale and shape parameters of the
Bayes risk of survival function is reported when n=50 and n=100. TheBayes risk of survival function is maximum under
the GELF, QLF, SLLF when <1 and o>1 than <1 and a<1 for n=25. In the same behavior of the values of scale and
shape parameters of the Bayes risk of survival function is reported when n=50 and n=100. The Bayes risk of survival
function for Weibull distribution using non-informative prior (Extension of Jeffrey’s) under SELF is better than using
other loss functions proposed in this study.

The Bayes risk of survival function for two parameter Weibull distribution using non-informative prior (Extension of
Jeffrey’s) under various loss functions is obtained and presented in Table-3.

Table-3: Estimation of Bayes risk of Survival Function under Extension of Jeffrey’s prior m=1.4 .

= R(S(tNye = = =

N B A R(S(t))gs =it =06 = 1% R(5(t))uy R(S(t))gw R(S(t))pg
08 | 4114546203 | 0636823205 | 101121304 | 652194004 | 728372004 | 4.600152e0d | 2200134205 3.300866e-04

05 | 12 | 4173664205 | 9.652611e-05 | 1.016660e-04 | 6.324053e-04 | 7.340826e-04 | 4.698433e-(4 | 033461903 3.179184e-04

3 4203288203 | 963667105 | 1.020394e-04 | 6519632204 | 730080204 | 4.603126e04 | 9.410449e.03 3.528210e-04

0.8 | 2079938203 | 1.929770=-04 | 1.883673e-04 | 1313484203 | 1233289203 | 9.154082e04 | 917411603 1.072374e-03

23 13 | 12 | 2091616e-05 | 192579504 | 1911843204 | 1.299286=08 | 1279747205 | 900416504 | 9.129106e-05 1.079184e-03
3 2086144205 | 1.927087=-04 | 1933452004 | 12913292403 | 1301839203 | 8900383204 | 9.0469542.05 1.0864022-03

08 | 2517330203 | 1.888002e(d | 1.832784e0d | 1286846203 | 121336903 | 5.060444e(d | 1.086344e(d 1.046772e-03

b 12 | 2.536323205 | 1.889418=-04 | 1852054204 | 12793372408 | 1230861203 | 8.878396e04 | 1.0893763e-04 1.052827e-03

3 2364451205 | 1.802760=0d4 | 1860003204 | 1277003203 | 1230861203 | 8.847263e-04 | 1092863204 1.0384372-03

08 | 214171003 | 3.201661e05 | 3323023000 | 357842504 | 377800404 | 26342010 | 4354447205 283338304

05 | 12 | 2.151872e-05 | 3.205328e-05 | 3.345347de05 | 3.373318e-04 | 3.802073e-04 | 2.628838e-04 | 4.879218e-03 293967304

3 213618103 | 3201864205 | 5333933200 | 3.560310=04 | 381633%-04 | 2.622694e04 | 4.8392183e.03 2.940726e-04

03 1.024406e-03 | 9.83892%e-05 | 9.715353e-05 | 6.805084e-0d | 661737904 | 4930071e0d | 4350812805 5.470668e-04

50 15 | 12 | 1.020906e-03 | 9.83330%-05 | 9.78237%-05 | 6.761060=-04 | 6.684183=04 | 4.870932e-04 | 4.473916e-03 3.4902632-04
3 1010843203 | 9828042005 | 0.832380e05 | 6.732373e04 | 6.737370e0d | 483415200 | 4454044205 3.504070e-04

08 | 1244820203 | 93312101e05 | 230604100 | 6.610346e0d | 641634204 | 4.826603=0d | 3332704203 3201213204

b] 12 1.24900%-03 | 8.321021e-05 | 9.430073e-05 | 6.391944e-0d | 6.433362e-04 | 4.793880e-04 | 35328304203 3.208140e-04

3 1.243846e-05 | 9.49407% 05 | 943374005 | 6.338832e-04 | 6.470110e-04 | 4.762802e-(d | 3529130003 5.202168e-04
03 1077757e-05 | 277767905 | 3.325025e-05 | 3.378423e-0d | 1.99607%=-04 | 1.399423e-(d | 244902705 1.6587403e-05
035 | 12 | 1079630e-03 | 2.783038e-05 | 3343474205 | 3.373318=-04 | 2.000702e-04 | 1.306488e-04 | 2.433673e-05 | 16643210205
3 108063903 | 2.781308e05 | 53530535205 | 356031004 | 201643204 | 1.303644e(d | 2456201205 | 16823473203
08 | 313070706 | 3.123168e05 | 9713333200 | 6.803084e-04 | 346837604 | 2.362672e0d | 2238768205 | 2.7308640=-03
100 1.5 | 12 | 312269806 | 313169105 | 978237905 | 6.761060=-04 | 3408661e04 | 2.546388=04 | 2244171e-05 | 2.8362473e-03
3 5093712606 | 3153351305 | 983238805 | 6.732373e-04 | 3.327910e-04 | 2.334140e-04 | 2230138205 | 2.8433688e-03
08 | 638360606 | 489056de05 | 939604105 | 6.619346=04 | 3332338=04 | 2.505722=04 | 268823905 | 2.6485231e-03
3 12 | 6397434206 | 4886304205 | 9430073205 | 6.301044a0d | 334572504 | 249473104 | 2.687361e-05 | 2.6987433203
3 6.340974206 | 4880073205 | 9433740205 | 6.538832e-04 | 3330001e0d | 2.481000e0d | 2663490205 | 2.6378941e-03

From the table-3, it is observed that the Bayes risk of survival function is minimum under the SELF, QLF, SLLF when
B<I and a<lthan B<1 and o>1, p>1 and a<I than f>1 and a>1 for n=25. In the same behavior of the values of scale and
shape parameters of the Bayes risk of survival function is reported when n=50 and n=100. The Bayes risk of survival
function is maximum under the GELF, WLF when B<1 and o>1 than <1 and o<1, f>1 and o<1 than p>1 and o>1 for
n=25. In the same behavior of the values of scale and shape parameters of the Bayes risk of survival function is reported
when n=50 and n=100. The Bayes risk of survival function for Weibull distribution using non-informative prior
(Extension of Jeffrey’s) under SELF is better than using other loss functions proposed in this study.

The Bayes risk of survival function for two parameter Weibull distribution using informative prior (Lognormal-Inverted
Gamma) under various loss functions is obtained and presented in Table-4.

From the table-4, it is observed that the Bayes risk of survival function is minimum under the SELF, WLF when <1 and
a>1, B>1 and o>1 than f<1 and a<1 for n=25. In the same behavior of the values of scale and shape parameters of the
Bayes risk of survival function is reported when n=50 and n=100. The Bayes risk of survival function is maximum under
the GELF, QLF, SLLF when <1 and o>1 than <1 and o<l for n=25. In the same behavior of the values of scale and
shape parameters of the Bayes risk of survival function is reported when n=50 and n=100.  The Bayes risk of survival
function for Weibull distribution using non-informative prior (Lognormal-Inverted gamma) under SELF is better than
using other loss functions proposed in this study.
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Table-4: Estimation of Bayes risk of Survival Function under Lognormal-Inverted Gamma prior with
hyperparameters a=0.4, b=0.6 and ¢=0.9.

_ P Rf.g':.ﬁ:':'m; P P P
N R{S(t,) s =06 =06 =16 =16 R(S(t))5 R{S(t) g R{S(t, sy
424793303 | 1.042675e-04 | 1032483204 | 7259696=04 | 7.110812e04 | 3340861=04 | 1.003680=-04 0.379389=-04
424204705 | 1.045762e-04 | 1.032988e-04 | 720136004 | 7.1060362-04 | 3.368080=-04 | 1.000195=-04 0.5803662-04
421936705 | 1.048524e-04 | 1.020726e-04 | 7.337281e-04 | 7.064748204 | 5.410068e-04 | 9.0074609-03 0.580115e-04
2111536205 | 1912233204 | 1016436204 | 1284471e-03 | 1283378203 | 8.882043e-04 | 010204303 1.076693e-03
25 2000766205 | 1926466e-04 | 1911637=-04 | 1300483203 | 127876903 | ©.020567=-04 | 011960003 1079338203
206368405 | 1.951268=04 | 1.892871e04 | 1332362e03 | 1252208203 | 930014204 | 912020703 1.0807262-03
238792703 | 1.867347=-04 | 1876833204 | 1240463203 | 1260173203 | 8.619481=04 | 1.0843378=04 1.0336162-03
2582640205 | 1.878323e-04 | 1874636204 | 1260414203 | 1254846203 | 8.70365-2-04 | 1086643504 1.036436e-03
2581285205 | 1.897237=04 | 1866033204 | 1284600=03 | 1242181203 | 801407304 | 1.0837378=04 1.038392e-03
2163816203 | 1.032482=-04 | 3338378203 | 3.748084=04 [ 3713476204 | 279979004 | 35.018333e03 0.268318=-04
216096005 | 1.032000e-04 | 5344002e-05 | 3766316204 | 3.712782e04 | 281521704 | 35.0065742-05 0.20893%2-04
21531326205 | 1.029723e-04 | 5323841e-05 | 3.783477e-04 | 3.680510=04 | 2.835194e04 | 4.073086e-03 0.208332e-04
103297303 0.70257e-04 | 0.798036e-05 | 6.718430e-04 | 6.724426=-04 | 483347204 | 4483030203 0.548167=-04
30 1.02425382-05 | 9.833943=-04 | Q786407203 | 6.7607621-04 | 668703804 | 4.871230e-04 | 4470409205 0.348139=-04
1016133205 | ©9.888021=04 | 972227105 | 6.8462235e-04 | 6.39774da04 | 4050646204 | 4471787203 0.548889=-04
1263053205 | 9.480087=-04 | 950101105 | 6516442204 | 6.347116=-04 | 471108104 | 330113203 0.330698=-04
1.261331e-05 | 0404254204 | 0.43605372-05 | 6.338124e-04 | 6.324624e-04 | 4734860204 | 3300366203 0.5306762-04
1.240008e-05 | 9.502661e-04 | 0.420631e-05 | 6.3715340e-04 | 6.4350860=-04 | 477827704 | 352015432403 0.623075e-04
1.084852e-05 | 2.843710=-04 | 2.836312e-05 | 1.977431e-04 | 1964181=-04 | 1.469635e-04 | 230033003 0.1386132-04
1.083692e-05 | 2.839237=-04 | 2.844636e-05 | 1988054204 | 1.963836a-04 | 1477443204 | 2486297203 0.159331=-04
1081237205 | 2.867041=-04 | 2.8358402-05 | 2.000356e-04 | 1.934876=-04 | 1488520204 | 2.488130=03 0.139284=-04
3167376206 | 3.106136=-04 | 311071005 | 3497672204 | 3501210=-04 | 2532093204 | 2234044203 0.286334=-04
100 5128875206 | 3.135180e-04 | 5.117636e-05 | 3.321648e-04 | 3.405102e-04 | 2540434204 | 2243660203 0.2873922-04
3.086607e-06 | 3.186001e-04 | 3.110034e-05 | 3.366320e-04 | 3471666204 | 258205004 | 2234664203 0.289100=-04
6430705206 | 4.871654=-04 | 488020705 | 336374604 | 3373920=04 | 2463049204 | 2.680192e03 0.272532=-04
6.427381e-06 | 4877120204 | 4.875334e-05 | 3371642204 | 3368368=-04 | 247418604 | 2682543203 0.2723462-04
6.3528072-06 | 4.884330s-04 | 4858036e-05 | 3.384573e-04 | 3346036204 | 243644204 | 2663804203 0.272300=-04

The Bayes risk of survival function for two parameter Weibull distribution using informative prior (Lognormal-Inverted

Gamma) under various loss functions is obtained and presented in Table-5.

Table-5: Estimation of Bayes risk of Survival Function under Lognormal-Inverted Gamma prior with
hyperparameters a=1.4, b=1.6 and c=1.9.

] P RS0t ) . . P
N R(5(t VIR R(S(t 0 R(S(t 0 R(S(t )
l: l: 1By k=D|6 k:._Dlﬁ k=ll6 k:_llﬁ c c (B 11 ] c c 1 EW c c (B A7
419693005 | 1.03826%=04 | 1.007805e-0d4 | 7.345662e04 | 68796574 | 548047904 | 1.001110=04 5.706600e-04
4191776205 | 1.040534e-04 | 1.009498=04 | 736443804 | 6.889940=04 | 5495518204 | 9993228205 571752404
4.192357e05 | 104432204 | 1011640204 | 7.397769:04 | 6.890067=04 | 552082404 | 9981088203 5.733732e04
2113981205 | 19010415204 | 191781504 | 1282400203 | 129027103 | 836408104 | 9.076616203 1.076543e03
23 2.108012e-05 | 1917904e-04 | 1.921200e-04 | 1.288847e-03 | 129105905 | 8.012825e-04 | 9.070151e-03 1.0796442-03
200068005 | 1934375204 | 192842004 | 1301800203 | 1291446203 | 899833004 | 9040182203 1086654203
2.596976e-05 | 1.851437e0d | 188448204 | 1232276203 | 1.274303e-03 | 8.477712e-(4 | 1.072560=-04 1.051264e-03
b 2397215205 | 1.837873e0d4 | 188836004 | 1236009203 | 1.27362803 | 8304684204 | 1.072524=04 1.054246e-03
261219905 | 1870006204 | 180405404 | 1248204203 | 1.278980e03 | 838630004 | 107356104 1.038797e.03
2.154530e-05 | 3.362354e05 | 3285738205 | 37777430 | 363584104 | 28416358 | 5.0187032-03 206818404
2.132370e-05 | 3376973205 | 3297288205 | 3780043004 | 3.662638=04 | 283036904 | 3.012105203 2973324204
215094305 | 3.385310=05 | 5299823205 | 3.797964e(d | 3.662528=04 | 28589354 | 50060042035 2978316204
1.034034203 | 0.780633e-05 | D.806300e-05 | 6.704542e-d [ 6.736120:04 | 4.823624e-d | 447680005 5.480276e-04
30 1.026840e05 | 9.802106e-05 | 9819176e-05 | 6.715701ed | 6.733002e04 | 4827635204 | 4.452456e-03 548183904
1023157203 | 983400005 | 9.826637200 | 6.743287e-d | 6.724693e04 | 4.852304e-(d | 4445932605 3.5040382-04
1265423205 | 943765605 | 9522200205 | 6.464070e-(4 [ 6.588005e0d | 466174de-0d [ 5266800035 530061104
1265042203 | 044147805 | 951937905 | 646011304 | 6.584118=04 | 466681004 | 35.2692242.05 3.300073-04
12565202035 | 943219005 | 949795105 | 64679554 | 6.562848=04 | 46720864 | 3524224503 528273204
1081626203 | 284511005 | 2814041205 | 108067804 [ 1.930620e04 | 1.486837=-0d [ 2.490217e.03 1.380123e-04
1080657203 | 2.858280e05 | 2.823371e05 | 10077864 | 1945237204 | 1.491260=(d [ 2496523205 1.58753 104
1.080263203 | 286338205 | 2.826880205 | 1.997786e-d | 194513904 | 14955320 | 2494547203 1.389320204
5169896206 | 5.101974e05 | 5114017205 | 3.492023e0d | 3506403204 | 2352733304 | 225149505 | 2863086204
100 5134674206 | 3.122074e05 | 5.130673205 48202324 3.512042e04 | 2532432004 | 2230424205 | 2.874157e-04
5101703206 | 516212505 | 5159537205 | 3.504434e(d | 352019804 | 254109204 | 222840905 | 2.895817e04
6436048206 | 4837966205 | 4.888080205 | 3.523905e-d | 3.390722e04 | 2.447802e-04 | 2671343203 2723596204
b] 6436300206 | 483961205 | 4.887427205 | 3.345782e-d | 3.380322e04 | 2661598205 | 2.440820e.04 272387304
6370900206 | 485960805 | 4883152005 | 3347842e-(4 | 338268804 | 2672222e-05 | 2.448054e-04 272286304

From the table-5, it is observed that the Bayes risk of survival function is minimum under the SELF, WLF when B<l1 and
a>1, p>1 and o>1 than B<I and a<1 for n=25. In the same behavior of the values of scale and shape parameters of the
Bayes risk of survival function is reported when n=50 and n=100. The Bayes risk of survival function is maximum under
the GELF, QLF, SLLF when <1 and o1 than <1 and a<1 for n=25. In the same behavior of the values of scale and
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shape parameters of the Bayes risk of survival function is reported when n=50 and n=100. The Bayes risk of survival
function for Weibull distribution using non-informative prior (Lognormal-Inverted Gamma) under SELF is better than
using other loss functions proposed in this study.

6. CONCLUSION

In this study, we obtained the Bayes risk of survival function of Weibull distribution using non-informative and
informative priors such as Jeffrey’s, Extension of Jeffrey’s and Lognormal-Inverted gamma priors under Squared error
loss function, General entropy loss function, Quadratic loss function, Weighted loss function, Squared logarithmic loss
function by applying Lindley’s approximation rule and illustrate the methodology through simulation technique. By
comparing the estimated values of Bayes risk of survival function of Weibull distribution using various loss functions, the
risk assuming under SELF is the least one among the cases studied. It is found that when the sample size as well as
iteration process is increased the Bayes risk of survival function is decreased. Finally, among all the cases the two
parameter Weibull model with Lognormal-inverted gamma prior under Squared error loss function is performed well in
this study.
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