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Abstract

This research aims to compare the Bayes estimator under different loss
functions with the uniformly minimum variance unbiased estimator (UMVUE) for the
shape parameter of the two-parameter Lomax distribution, as it is one of the
important distributions that describes failure times, as it is the measurement
parameter that is assumed to be known in this research and it is the shape
parameter that is to be estimated by employing a simulation method to compare
between estimation methods. The comparison was made based on the mean square
error (MSE) for different values of the shape parameter to be estimated and sample
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sizes (n=10, 25, 50, 100, 200) in order to reach the best estimator for the shape
parameter.

The study showed that the Bayes estimators under the weighted quadratic loss
function and the modified exponential linear loss function were the best among all
the estimators because they achieved the lowest (MSE) for all sample sizes and
feature values proposed in this research.

Keywords: Lomax distribution; Bayes estimator; (UMVUE); Weighted quadratic loss
function; Modified exponential linear loss function.
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The Probability Density Function of Lomax Distribution (pdf).
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Shape parameter estimation of the Lomax distribution.
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(@=1.5) Lovic ) il o3¢ Uaill ilas yo Jaus gia 5SS el il o 1(2) gl

Bayes estimator

n . . Qg3
Opg1 OBE2 (=2 =3 UMVUE
10 o 1.6606 1.3285 1.4091 1.3215 1.4945
MSE(@) | 0.3609 0.2439 0.2495 0.2441 0.2715
Var(@) 0.3351 0.2145 0.2413 0.2122 0.2714
o 1.5652 1.4400 1.4709 1.4391 1.5026
25 | MSE(@) | 0.1075 0.0910 0.0920 0.0910 0.0952
Var(@) 0.1032 0.0874 0.0912 0.0873 0.0952
50 o 1.5344 1.4731 1.4883 1.4728 1.5037
MSE(@) | 0.0533 0.0488 0.0492 0.0487 0.0501
Var(@) 0.0521 0.0480 0.0490 0.0480 0.0500
24 1.5159 1.4856 1.4932 1.4856 1.5008
100 | MSE(@) | 0.0246 0.0236 0.0237 0.0236 0.0239
Var(Q) 0.0244 0.0234 0.0236 0.0234 0.0239
24 1.5091 1.4940 1.4978 1.4940 1.5016
200 | MSE(@) | 0.0112 0.0110 0.0110 0.0110 0.0111
Var(Q) 0.0112 0.0109 0.0110 0.0109 0.0111

3okl Aoy A3 gy sall dprg il 3 jledll il st jan @l paie O (2) dsal) (e G

‘éﬁb e 48t Al jla (uSla gl @J}J JE Al (O(BEZ O(BEB) aaall ) Akl
OIS Laie Sl ‘_g A tiuall Cilisal) PEEEN J ol ds\j (MSE) Jai Gilas A <l yasall

oY) A el (8 A i) 3 jledl) Ay Cnd ek Sl &5 (UMVUE) Wb «(0=1.5)

o)baj\ﬂ\dj@})}d\Wﬂ\a)baj\u_\j\dc_\aq).mu\deg(MSE)?.ﬁc_\\ 8 Jaa Sl LS
GUadll Sasy Wl (N1=200) Ledie GUaill J gas s Aal) aas o) ) LS Aaeal) ) 4dadl)

(@=3) Laxie <l ol o3¢ Uadll cilay yo Jaus sia s S alaa <l s £(3) Jg2al

Bayes estimator

n % = aEE3
OpE1 OgE2 (=2 =3 UMVUE
10 Q 3.3610 2.6888 2.8519 2.6747 3.0249
MSE(@) | 1.4884 0.9660 0.9997 0.9659 1.1006
Var(@) 1.3581 0.8692 0.9778 0.8601 1.1000
Q 3.1202 2.8705 2.9323 2.8687 2.9954
25 | MSE(@) | 0.4350 0.3727 0.3760 0.3727 0.3876
Var(@) | 0.4205 0.3559 0.3714 0.3555 0.3876
50 a 3.0551 2.9329 2.9633 2.9324 2.9940
MSE(@) | 0.1991 0.1852 0.1858 0.1852 0.1884
Var(@ | 0.1961 0.1807 0.1845 0.1807 0.1883
a 3.0278 2.9673 2.9824 2.9672 2.9976
100 | MSE(@) | 0.0917 0.0884 0.0886 0.0884 0.0891
Var(@ | 0.0910 0.0874 0.0882 0.0873 0.0891
Q 3.0153 2.9851 2.9927 2.9851 3.0002
200 | MSE(@) | 0.0459 0.0450 0.0450 0.0450 0.0452
Var(@) | 0.0456 0.0447 0.0450 0.0447 0.0452
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Calaila AL Leasis 4 Jie 3,08 (0=3) e ulS Latie 4df (3) Jsaall e adaadl L )

Ge Aaxall Ay dhall 35leall Al Ay gall A il 3Lall il Caad G < ia
il ad Jil 5 (MSE) Undd) ey s Jass s o 1 s L3l 31 ol ol iy 5 e Ll
3 lddl Al and G jake ) ddaadadl sl s and) 138 8 deddinal) Ciliall o gaa U<
Glill agaa aaen (A an Gl de G e a8V 4 IS (r=3) Ledie dasall 4V 4dasl)

(N=10) la 5 pseall ia

Ladic &BEg Juad) J'ﬁ‘d‘ e (aBEZ) JM (MSE) a—‘g <l 8 (3) d}d.éj\ O LS

(N=10) Ledie lac Giliall o gan e 3 Lagin Gl &hgas (r=3)

clalifiay)

) Aghadll g &g sal) gy yil) 3 ledll lly cand G @l ot ol Al all ekl -1
asaa axeal (MSE) J8 i Wil @lld g el paiall IS o (e duad) 4 S (Alandll
Can) 13 da jiall alleall 4 g cilige)

asaa IS Juai¥) s S (r=3) Ledie asall 4Vl ddadll 3 jludl) Al cnd jan ji6e -2
i 3 praall s Gilisell

IS Sla sl a5l Sl Aalead Ay il 5 sl Al Cand G aa Gl Al ol o yelal -3
8 da il alleal) afy Clial) agaa JS) @llyy Caad) 138 b A saal) cl jaiall ¢ sul
RUITRA RN

Gy Le 138 5 ds yitall JSE) dadaa af JS) Al aanas ol ) ae alili (MSE) o cilS -4
aad) g ookl culall 2S5 Les dilaa ) 4 kil e

Slua gil)
dalea podil (r=3) Ledie damall o) Apladl) 5 jluall Ay Gl un H38a alade) -1
ided (53 (Slasd 38 S

@ oSlasl sl JSAN dalaa il 5 AT 3k Jleaiuly Alilae Ay GLall -2
o) 138 8 Ll okl Ayl (rialaall

3ol Aoy e w38 Al e adiad (5 AT 45 ok Jadid Al pall Glas aan st -3
Coadl 13 8 salaie ] a8 L dilida

:&U.d\

il V) & il e s m sl el Ay a8 (B sk Glany d5)Ee 1(2012) Opes 200 N
219-189 a8 alaall ((31)222l) ApalaBdl) o slall Alas BlSlall

L (il ala il piiia ¢ tan¥) IV (530a 1(2000) dean e (535l -2

astall S5 Alae € gl st JSAN Addea il 33k Ak lSlas 1(22012) dlae e (s
.294-287 = «(1)17 dé_uall

) smll LB 5,10V A oMy S dmla 6 pikia ysiveale Allus

Aa I Gl il LAYl ebaa¥) 1(2010) Gen o colaall S ae Ll s laad
Ll el sl ca 55l 5 il 5 de Ll

oSlasl qisl Gl Al o 3 S ke AaaT) 1(2019) sk o ba aalse deas cdena
BST-4T7 0= bl (il glall A Agplail) o slall Jsa J Y e all

Weibull @58 dadaal ol § 5k 435180 1(2019) 0¥ 2ena comn  Jiebond Zlall aall 38 o 5
.394-380 U=. 11222l ¢ AJSpsaladl jdill 4y jall Alaall ¢ gl IS i 5o 3Slae aladinly
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