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Abstract
In this study, we used Bayesian method to estimate scale parameter for the
Nakagami distribution. By considering several of double prior distributions for the scale
parameter of the Nakagami distribution ,it means we have two different information
about the prior distributions , such as inverted exponential- levy distribution and
inverted exponential -gumbel type-I1 distribution and levy - gumbel type-I1I distribution
and Inverted exponential- non- informative distribution and levy- Non- informative
distribution and gumbel type-II - non- informative distribution.
We derived the posterior distribution for the scale parameter of the Nakagami
distribution according to each of double prior distributions. Also, we derived bayes
estimators for the scale parameter of the Nakagami distribution based on squared error
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loss function. we used simulation technique to compare between these estimators.
Several cases from Nakagami distribution for data generating, or different sample sizes
(small, medium, and large),by programs written using MATLAB-R2017b program.
Simulation results shown that the best estimation for the scale parameter for the
Nakagami distribution according to the smallest value of MSE all sample sizes, when
the double prior distribution is gumbel type-11- Non- Informative distribution with the
parameters (bi,c) forh=15 $=05andr=2 f=2and A=5 s =1.Also, when the
double prior distribution is inverted exponential -gumbel type-II distribution with the
parameters (o, b1) forA =15 §8 =3.Also, when the double prior distribution is levy-
non- informative distribution with the parameters(b,c) for A =2 48 =0.5.Also, when
the double prior distribution is inverted exponential- levy distribution with the
parameters (o, b)withA =5 f=5.
Key words: The properties of the Nakagami distribution, Bayes method, inverted
exponential distribution, Levy distribution , Gumbel type-ll distribution
,Non-informative distribution , Squared Loss Function (SLF).
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Double prior dist".

The posterior distribution (P(B\ 1))

B ~Inverted exponential
dist". (o ) -p ~Levy
dist". (b)

P, (B \t) ~ Inverted gamma Distribution (a= @A + %), b= (l + % +AZL )
o
5
(mi + =)
(l 4+ » + 121117 1 t2) 2 2341y 1.1 b
P(B\D — & 2 —3 T epC g o 5 AR )
T (ni +5) pra

for B .oa.b.A=>0

B~ Inverted exponential
dist". (o )-P ~ Gumbel
type-11 dist". (b1)

P,(p\t) ~ Inverted gammaDistribution(a = (niA+ 3),b = (l +bi+AZ2, t2))
o
E+bieazn_ | )@+

_ o
R(PAD = T(nh +3)

B axn( %(l +b1+A32, t%)
a

for B .o,bi,A>0
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Gumbel  type-1l  dist". (E+b1+12?:1 2)@A+3) i Lo
(b1) Py(p\D) =—2 < B exp g (G b Az, 1)
T(nA+=
(A + 2)
for bi, b, B.A =0
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o
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d_ n (_ + lzn_l tl)[ﬂl+c,+1} 1 1
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for B .,o.c,A=0

B~ Levy dist". (b)-B~
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P(B\D) = ra03eord exp(-é(gmz:; )

for b, p.c.A>0
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case

No. of X ~Gamma(a, b) =t =~/X ~ Nakagami(X , P)

1 IX~Gamma(a=15, b=1/3) =t =/X ~ Nakagami(A=a =15, p=b A =0.5)

2 |X~Gamma(a=15, b=2)=t=1/X ~ Nakagami(A=a =15, p=b A =3)

3 |X~Gamma(a=2, b=1/4)=t=+/X ~ Nakagami(,=a =2, p=b A =0.5)

4 X ~Gamma(a=2, b=1) =t =+/X ~ Nakagami(A=a =2, B=b L=2)
5 X ~Gamma(a=5, b=0.2) =t =X ~ Nakagami(A=a =5, B=b 1 =1)
6 X ~Gamma(a =5, b=1) =t =+/X ~ Nakagami(A=a =5, f=b A =5)
Y s = (o) Radaally () asll glia Cieliad) Y1 sl Galadd Llpde o ayd .3
(o, b)=(2,3)-(2,2) = (3,2) asial adll oS3, (D) daleall
JuelS gysi = (o) Aadmally (V) a5l Caglie Ciebimall (JY) apsil) Giddeal Wlode o8 ajid .4
(o, b1) = (3,4) = (3,3) — (4, 3) i il a3, (1) abedlly 3B g5 (yn
£l o JelS i —(b) Adadl Y i cielad) ) gl idded Ulple o8 g .5
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Y s T (C) Addaall Adlashie g as cieliad) IV aall adeal Wlede af gl
-(b,0)=(3,1)~(3,3) - (2,5) Lasid oal (&, (b)ddedl,

00 dselS ais —(C ) Aabadlly Aglaslen e gsi eliadl Y1 asil Sidlad Lilsde o8 (i
(b1,0) =(4,1)—(3,3) — (3,5) imsisall aill (<31, (b1) dalaally Sl g5l
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A(N) due aas ISy 4jas S 550 1000 3 Nakagami ayisil il gill
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3. daull dde Ladd) A05Y) cilayygall Ga gy, duas il 35leal) Al Jleains Nakagami sl BSE ekl
Lo Glua gy, Boddedll i aey . Matlab-R2017b 11 malipy Jlasinsly 5\Skaal) g Uiy 468
(Mean Squared Error (MSE)) ¢Uaill ilayye

ol il Aleadl 48 yal

MSE = 51000 (B__(1)-PB)? (8)

Js MSE eeﬁ e ol Aalee e Clua B0y )lsds ULl 285 A lsa el C— Gald) k)
o Aayf L Al , (4.174.6) Jshaall 8 5Slaal) iyl (e Aleantivudll il cuadl 85 Ak ana
& ayiddl ldedl ad JSIg A aaa JSI MSE a8 ae, Nakagami a)silfl osbsl) daleall 3380
vie GuonE @hh Jleiul Nakagami.e)slB ol debed gl dieladll 4059) eyl
O (e Ayl Jumdl oy L A dieloadl A5V Claiall B Adeall A1 sl (al sl
Jslaall & i) cuadl 8y MSE a8 (e JS0 dad J8) aed Al A5kl L deddiusd) (35)kl)
oLl dudli(4.1- 4.6)

. ( MSE ) G i) 8 sl a1 Jlasidy B il Gy (4.1) Js

Estimate forf (f) MSE (f)
Method parameters Sample Size(n) Sample Size(n)
15 [ 25 | s0 | 100 [ 10 15 | 25 | s [ 100 [ 150
Bayes A | B | a | b | (B(6't)) when double prior is (Inverted exponential- Levy) dist.
15105 | 2 | 3 |0.55038 |0.53613 |0.51313 |0.50844 | 0.50622 |0.01209 |0.00783 |0.00328 |0.00171 | 0.00111
2 [ 3 1052954 052331 | 0.50659 | 0.50514 | 0.50401 | 0.01042 | 0.00707 | 0.00315 | 0.00167 | 0.00109
3 [ 2 (05226 051904 |0.50441 |0.50404 | 0.50328 | 0.01006 | 0.00689 |0.00312 |0.00166 | 0.00109
Baves | A | B | a [ b | (B(8'1)) when double prior is (Inverted exponential -Gumbel tvpe-II) dist®.
15 105 3 | 4 1063438 | 0.58842 | 0.5401 0.52217 | 0.51539 | 0.02721 | 0.01418 | 0.00467 | 0.00212 | 0.00131
3] 3 1059357 | 0.5631 0.52711 | 0.51554 | 0.51098 | 0.01792 |0.01034 | 0.00380 | 0.00187 | 0.00119
4 | 3 |0.59016 |0.56099 |0.52603 |0.51499 |0.51061 |0.01729 | 0.01008 | 0.00374 | 0.00186 | 0.00118
Bayes | L | B | b [ b | (B(0'1))when double prior is (Levy - Gumbel type-II) dist®.
15105 ] 3 | 4 069621 |0.62588 |0.55888 | 0.53154 | 0.52167 | 0.04805 | 0.02237 | 0.00657 | 0.00264 | 0.00155
4 1 4 |0.71704 | 0.6387 | 0.56542 |0.53484 | 0.52388 | 0.05666 | 0.02576 | 0.00738 | 0.00236 | 0.00165
4 | 3 10.67538 | 0.61306 | 0.55234 |0.52824 | 0.51947 | 0.04031 |0.01931 | 0.00584 | 0.00244 | 0.00146
Bayes | A | B | o | ¢ | (P,(6'1))when double prior is (Inverted exponential- Non- Informative) dist=,
15105 2 | 1 [049826 |0.50413 | 0.49677 | 0.50019 | 0.5007 | 0.00996 | 0.00671 | 0.00316 | 0.00165 | 0.00108
2] 3 ]045018 |0.47924 |0.48403 |0.49365 | 0.49631 | 0.01013 |0.00648 | 0.00324 |0.00165 | 0.00108
3] 5 |041972 [ 0.45276 | 0.46985 |0.43621 | 0.49127 |0.01372 |0.00773 | 0.00375 | 0.00176 | 0.00112
Bayes | A | B | b | ¢ | (P;(0\1)) when double prior is (Levy - Non- Informative) dist.
15105 3 | 1 |055257 | 053708 |0.5133 | 0.5085 | 0.50625 |0.01316 | 0.00825 | 0.00336 |0.00174 | 0.00112
3] 3 |0.50836 |0.51023 | 0.5000 | 0.50183 | 0.5018 | 0.00887 | 0.00631 | 0.00303 | 0.00162 | 0.00107
2 | 5 | 045219 |0.47403 |0.48119 |0.4921 | 0.49525 | 0.00983 | 0.00630 |0.00323 |0.00164 | 0.00107
Baves | A | B | b [ e | (P:(8'1)) when double prior is (Gumbel tvpe-II - Non- Informative) dist".
151051 4 11 |0.64719 | 059504 |0.54187 | 0.52337 | 0.51619 | 0.03163 | 0.01573 | 0.00498 | 0.00220 | 0.00134
3] 3 |0.55722 | 0.54097 | 0.51608 |0.50999 | 0.50718 | 0.01173 | 0.00773 | 0.00315 | 0.00171 | 0.00112
31 5 |0.51669 |0.51551 | 0.50318 | 0.50341 | 0.50287 | 0.00755 | 0.00574 | 0.00235 | 0.00158 | 0.00105

382



oube (a3 Nakagami gJsill (ubl) daleal ju il bl 45 04

. ( MSE ) G il 8 sl Al Jlasicay B < sl Gy (4.2) Js

Estimak forf () MSE()
Method | parameters Tanpke Szemn) Tanplk Szem)
13 ] 2% ] s [ w0 [ 150 13 ] % ] s ] w0 [ 150
Bavyes AR o | b | (B(Bt)) when double prioris (Inveried exponential- Levy) dist".
15] 3 2 3 | 238804 | 2.03Th 29742 | 29846 | 2.988 03393 [0.23136 | 0.11308 | 0.05952 | 0.03815
2 2 | 28506 | 20248 29677 [ 29813 | 29858 | 03447 | 0.23312 [ 0.11346 [ 0.05953 | 0.03820
3] 2 | 2852 [20205 29655 | 20802 | 29851 | 03467 |0.23378 [0.01361 | 0.05968 | 0.03822
Baves A [ o | b | (P.(AY1)) when double prioris (Inverted exponental - Gumbel type-II) dist.
15| 3 3 4 | 29168 | 20505 20852 | 290002 | 29017 | 03188 | 0.22338 |0.11118 (0.05890 | 0.03700
3 13 | 2876 20342 [20722 (20836 | 29873 | 03273 | 0.22608 | 011173 | 0.0591a | 0.038
4 [ 3 28T |2932] 20711 [ 29831 | 2947 032815 [0.22636 [ 0.11179 | 0.0591% | 0.03801
Bayes | A | F | b | b | (F.(84t))when double prior is (Levy - Gumbel type-II) dist".
15] 3 3 4 | 30262 | 30273 302 30077 | 30035 | 03257 | 0.22821 | 0.11281 [0.05935 | 0.03801
4 [ 4 30471 | 30402 Joxs | 3011 30057 [ 03272 (022907 | 0.11312 | 0.05941 | D.03803
4 | 3 30054 350145 |30034 | 50044 [30013 [03250 [0.22767 | 0.1126 | 0.05931 | 0.03800
Bavese | A | B | o | ¢ | (P, 08%)) when douhle prior is (nverted exponential Non- Informative) dist".
L5 | 3 [ 2|1 [28778 (20368 |290T4 20845 | 2983 0.3539 (023741 | 0.11457 | 0.05992 | 0.03831
2 3 | 26521 | 27918 28978 [ 2945 | 29618 | 04089 | 0.25420 [ 0.11858 | 0.0610% | 0.038%
3 | 5 |2453 26565 | 28333 | 20085 [ 29353 [ 05465 [ 0.30956 | 0.13403 | 0.06538 | 0.04104
Baves Al B b ¢ | (P.(A%1)) when double prioris (Levy - Non- Informative) dist".
| ER ] 3 1 | 29839 [3.0017 3.007 30012 | 29991 | 03542 | 0.23959 | 0.11546 | 0.06008 | 0.03834
3 3 [ 27452 | 28516 20M4 [ 2918 [ 29727 | 036451 | 0.23824 [ 0.11452 | 0.05997 | 0.03841
2 5 | 25233 2704 28404 (20202 | 29446 | 0.48407 |0.28377 | 0.12577 | 0.06337 | 0.04008
Baves AL B [ | e | (P(BY)) when double prioris (Gumbel iype-II- Non- Informative) dist".
L5 3 | 4|1 |30268 (30277 |30201 |30078 |[3.0035 |033076 (023418 |0.0143 | 0.05974 | 0.0381%
3 3 [ 27502 | 28535 2008 [ 2919 [297T2 | 035036 | 0.23230 [0.11306 | 0.05958 | 0.03325
3 5 | 25502 | 271M2 28566 | 29237 | 29460 | 044994 | 0.27039 | 0.12336 [ 0.06246 | 0.03967
. ( MSE ) s i 5 i) &1a Jlasiay B psil i (4.3 ) Jsia
Estimate forf () MSE(p)
Method parameters Sample Size(n) Sample Size(n)
15 | 25 | s0 | w0 | 150 15 [ 25 ] s0 | 10 | 150
Bayes A | B | o | b | (B(08'1) when double prior is (Inverted exponential- Levy) dist.
2|05 2 3 | 0.53817 | 0.52183 | 0.51485 | 0.5068 0.50507 | 0.0089% | 0.00499 | 0.00270 |0.00123 | 0.00078
2 1 | 052224 | 051212 | 0.50091 | 0.50432 | 0.50341 | 0.00803 | 0.00466 | 0.00258 | 0.00120 | 0.00077
k] 2 | 0.51695 | 0.50838 | 0.50828 | 0.503% 0.50286 | 0.00782 | 0.00459 | 0.00255 |0.00120 | 0.00076
Baves A | B o | b1 | (P.(6'1)) when double prior is (Inverted exponential -Gumbel tvpe-II) dist=.
|05 3 4 | 0.60262 | 0.56168 | 0.5352 0.5171 0.51196 | 0.01783 | 0.00823 | 0.00370 | 0.00147 | 0.00089
3 3 | 0.57137 | 0.54245 | 0.5254 0.51215 | 0.50865 | 0.01240 | 0.00623 | 0.00310 | 0.00133 | 0.00083
4 3 | 0.56877 | 0.54085 | 0.51458 | 0.51174 | 0.50837 | 0.01203 | 0.00609 | 0.00306 | 0.00131 | 0.00082
Bayes | » | B | b | by | (P(81))when double prior is (Levy - Gumbel type-II) dist®.
2 |05 3 4 | 0.64923 | 0.58979 | 0.54933 | 0.52417 | 0.51668 | 0.02981 | 0.01257 | 0.00492 |0.00177 [ 0.00103
4 4 | 0.6651 0.5995 0.55426 | 0.52666 | 0.51833 | 0.03479 |0.01441 | 0.00543 | 0.00190 | 0.00109
4 3 | 0.63335 | 0.58008 | 0.5444 0.52169 | 0.51502 | 0.02531 | 0.01092 | 0.00445 | 0.00166 | 0.00098
Bayes | * | B | « | ¢ | (P,(81))when double prior is (Inverted exponential- Non- Informative) dist®.,
05| 2 1 | 0.49841 | 0.49753 | 0.50254 | 0.5006 0.50092 | 0.00778 | 0.00461 | 0.00251 | 0.0011% | 0.00076
2 3 | 0.4682 047875 | 0.49279 | 0.49567 | 0.49762 | 0.00738 | 0.00471 | 0.00246 | 0.00119 [ 0.00075
3 5 | 0.43669 | 0.45832 | 0.48181 | 0.49002 | 0.49381 | 0.01011 | 0.00569 | 0.00265 | 0.00124 | 0.00078
Bayes h ] b ¢ | (B:(0'1)) when double prior is (Levy - Non- Informative) dist.
2|05 3 1 | 0.53937 | 0.52226 | 0.515 0.50684 | 0.50508 | 0.00959 | 0.0051% | 0.00276 |0.00124 |0.00079
3 3 | 0.50617 | 0.50236 | 0.50495 | 0.50183 | 0.50174 | 0.00712 | 0.00435 | 0.00246 | 0.00118 | 0.00075
2 5 | 0.46234 | 0.47475 | 0.4905 0.49448 | 0.49681 | 0.00770 | 0.00466 | 0.00243 |0.00118 | 0.00075
Baves A | B | b | e |(P(6'1)) when double prior is (Gumbel tvpe-II - Non- Informative) dist™.
2 |05 4 1 | 0.61131 | 0.56616 | 0.53721 0.518027 | 0.51255 | 0.02017 | 0.00898 | 0.00389 | 0.00152 | 0.00091
3 3 | 0.54396 | 0.52592 | 0.51706 | 0.50799 | 0.50587 | 0.00880 | 0.00493 | 0.00270 | 0.00113 | 0.00078
3 5 | 0.51288 | 0.5068 0.50721 | 0.50303 | 0.51247 | 0.00627 | 0.00400 | 0.00237 | 0.00115 | 0.00090
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2019 Cgmaddly Cpalil) anal)

daalad) ApaLaBY) o glall 3faky A0S Alaa

. ( MSE ) A Al 5 jladd) A1 Jlanialy B ail) Cw (4.4 ) Js2>

Estimate forp (f) MSE (i)
Method parameters - - -
Sample Size(n) Sample Size(n)
15 | 25 50 00 [ 150 15 | 15 50 | 10 | 1%
Bayes Al B i | b | (B(6'1)) when double prior is (Inverted exponential- Levy) dist®.
2 2 2 1 | 1.9625 1.9824 | 1.9933 | 2.0001 1.998 0.10937 | 0.07763 | 0.04151 | 0.01918 |0.01338
2 1 | 19466 1.9717 1.9884 1.9976 1.9964 0.11082 | 0.07807 | 0.041603 | 0.01918 | 0.01339
3 2 [ L9413 1.9695 | 1.9868 | L9968 | 1.9958 0.11141 |0.07826 | 0.04164 | 0.01919 | 0.01340
Baves | L [ B | o | b | (P.(8'1)) when double prior is (Inverted exponential -Gumbel tvpe-II) dist™.
2 2 3 4 [2.0047 |2.0082 |2.0064 |2.0067 |2.0024 0.10464 |0.07591 | 0.04110 | 0.01913 | 0.01334
3 1 19735 1.989 1.9966 | 2.0017 | 1.9991 0.10532 | 0.07596 | 0.04107 | 0.01909 | 0.01334
4 3 | L9709 1.9874 1.995% 2.0013 1.9988 0.10547 | 0.07600 | 0.04108 | 0.01908 | 0.01334
Bayes | L | B | b | b | (B(6'1))when double prior is (Levy - Gumbel type-II) dist®.
2 1 3 4 20736 1.0504 1.0278 20174 1.0096 0.11338 | 0.07986 | 0.04224 | 0.01948 | 0.01347
4 4 |2.0895 |2.0601 |[2.0327 |[2.0199 |2.0113 0.11597 | 0.08093 | 0.04254 | 0.01957 | 0.01351
9 3 |2.0577 | 2.0407 | 2.0229 | 2.015 2.008 01113 [ 0.07898 | 0.04199 | 0.01940 | 0.01344
Bayes | L | B | @ | ¢ | (P,(6'1))when double prior is (Inverted exponential- Non- Informative) dist®,
2 1 2 1 | L9458 1.9724 1.9884 1.9976 1.9963 0.11442 | 0.079612 | 0.042016 | 0.01928 | 0.01344
2 J | 18178 1.598 1.9497 1.9779 1.9832 0.12802 | 0.083417 | 0.042795 | 0.01938 | 0.01353
3 5 | L7186 1.826 1.911 1.9578 | 1.9696 0.16663 | 0.098092 | 0.046668 | 0.02031 | 0.01400
Bayes | L | B | b | ¢ | (P:(6'1)) when double prior is (Levy - Non- Informative) dist~.
2 1 k] 1 | 2.0104 1.0118 1.0082 2.0076 1.003 0.11527 | 0.080559 | 0.042366 | 0.01943 | 0.01348
3 3 | 1.88a7 1.9351 1.969 1.9877 1.9898 0.11426 | 0.078619 | 0.041624 | 0.01914 | 0.01340
2 5 | L7629 1.8549 | 19265 |1.9658 |1.975 0.14625 | 0.090093 | 0.044518 | 0.01978 | 0.01374
Baves A B | b | e | (P<(8"1)) when double prior is (Gumbel type-II - Non- Informative) dist®.
2 2 9 1 [2.0587 |2.0411 |2.023 2.015 2.008 0.11492 | 0.080537 | 0.04241 | 0.01950 | 0.01349
k] 3 | L9036 1.9452 1.974 1.9902 1.9914 0.10767 | 0.076019 | 0.040945 | 0.01899 | 0.01332
3 5 | 1.7948 18744 19364 [1.9708 | 1.9784 0.12956 | 0.083566 | 0.042793 | 0.01938 | 0.01354
N
. ( MSE ) &g 5 5 sl Alls Jlanicaly B = psbll s (4.5 ) Jsoa
Estimate forf () MSE(p)
Method parameters Sample Sizﬁe{n)ﬁ Sample Sie{n}
15 | 2 50 00 | 150 15 | 2 0 [ w0 [ 180
Bayes L] i o b | (B (8" t)) when double prior is (Inverted exponential- Levy) dist”.
H] 1 2 3 | L0048 L0054 [ L0026 | L0019 | 1.0014 | (Q.01337 | 0.00777 | 0.00375 | 0.00195 | 0.00139
2 2 | 09903 [ 10015 [ 1.0006 [ 1.0009 | 1.0007 |0.01335 | 0.00774 | 0.00374 | 0.00195 | 0.00132
3 2 1099585 | L0002 | 09990 | 10005 | L0005 001337 |0.00774 | 0.00374 | 0.00195 | 0.00139
Baves H 1 o | b | (B.{81)) when double prior is (Inverted exponential -Gumbel type-II) dist".
3 4 | 1.0283 1.019§ [ 1.0098 | 1.0055 | 1.003% | 0.0139§8 | 0.00807 | 0.00382 | 0.0019§8 | 0.00140
3 3 | 1.0154 1.012 1.0059  [1.0035 [1.0025 |0.01341 |0.00782 | 0.00376 | 0.00196 | 0.00132
4 3 |1.0143 1.0113 [ 1.0055 [ 1.0034 |1.0024 |0.01338 | 0.00781 [ 0.00375 [ 0.00196 [ 0.00132
Bayes 5 1 b | b | (B{ 8" 1)) when double prior is (Levy - Gumbel type-II) dist™
3 4 | 1.0503 1.0331 [ 1.0165 | 1.008% | 1.006 0.01588 | 0.00884 | 0.00401 | 0.00203 | 0.00143
H 1 4 4 | 1.0569 1.037 1.0185 [ 1.0098 | 1.0067 |0.01658 | 0.00911 | 0.00408 | 0.00205 | 0.00144
4 3 | 1.0438 1.0201 [ 1.0145 | 1.0078 | 1.0054 |0.01526 | 0.00859 | 0.00395 | 0.00201 | 0.00142
Bayes o ¢ | (B,(8"1)) when double prior is (Inverted exponential- Non- Informative) dist™
H 1 2 1 | 0.99144 | 099751 | 0.99855 | 0.99986 |1 0.01360 | 0.00781 | 0.00376 | 0.00195 | 0.00132
2 3 | 0.96602 [ 0.98192 [ 0.99065 [ 0.90589 | 0.99737 |0.01399 | 0.00789 | 0.00378 | 0.00196 | 0.00132
3 5 ] 0.93978 [ 0.96553 [ 0.98226 [ 0.99162 | 0.99451 | 0.01583 | 0.00852 | 0.00395 | 0.00199 [ 0.00141
Bayes H 1 b ¢ | (P.(8"t)) when double prior is (Levy - Non- Informative) dist".
3 1 |1.0113 L0094 | L0046 | L0029 | 1.002 0.01383 | 0.00795 | 0.00379 | 0.00197 | 0.00140
3 3 | 0.98515 | 0.99361 [ 0.9966 [ 0.90887 | 0.90937 |0.01323 | 0.00766 | 0.00372 | 0.00194 | 0.00132
H 1 2 5 | 0.95408 | 097441 | 0.98681 | 0.99392 | 0.99605 |0.01447 | 0.00804 | 0.00352 | 0.00196 | 0.0014
Baves by ¢ | (B.(8'1)) when double prior is (Gumbel type-II - Non- Informative) dist™.
4 1 | 1.0375 1.0253 [ 1.0125 | 1.006% | 1.0047 | 0.01493 | 0.00844 | 0.00391 | 0.00200 | 0.00141
H 1 3 3 | 0.99807 [ 10015 (10006 [ 1.0009 | 1.0007 |0.01284 | 0.00756 | 0.00369 | 0.00194 | 0.00132
3 5 | 097312 [ 09860 [ 0.9927 [ 09969 | 0.90804 |0.01203 | 0.00752 | 0.00369 | 0.00193 | 0.00135
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oube (a3 Nakagami gJsill (ubl) daleal ju il bl 45 04
( MSE ) Ao ) 5 sl A0 Qi B, 2 psl G (4.6 ) Jsia
T fBY {
Method parameters Es[@ate f01:|3 (P) MSE( ﬁ)
Sample Size(n) Sample Size(n)
15 | 25 | s0 [ 10 [ 1s0 15 | 125 50 | 10 [ 1%
Bayes A @ | b | (B(68"1)) when double prior is (Inverted exponential- Levv) dist=.
5 5 2 3 | 49184 4.9631 4.9857 4,9911 4.9965 0.31039 | 0.19576 | 0.09721 |0.04976 |0.03236
2 2 149118 4.9501 4.9837 4.9921 4.9958 0.3115 0.19606 | 0.09727 | 0.04977 | 0.03236
3 1 | 4.90% 4.9578 4.983 49017 | 4.9956 0.31189 | 0.19617 |0.09729 |0.04978 |0.03236
Baves | A @ | by | (P(8'1)) when double prior is (Inverted exponential -Gumbel tvpe-IT) dist".
5 5 3 4 | 4.9167 4.9619 4.9851 4.9928 | 4.9963 0.30673 | 0.19432 | 0.09684 | 0.04967 |0.03231
3 3 | 4.9037 4.954 4.9811 4.9908 4.995 0.30906 | 0.19498 | 0.09698 | 0.04970 | 0.03233
4 3 | 49027 4.9534 4.9808 4.9906 | 4.9948 0.30927 | 0.19504 | 0.09699 | 0.04970 | 0.03233
Bayes | & | B | b | b | (P:(8t))when double prior is (Levy - Gumbel type-IT) dist®.
H 5 3 4 | 4.9641 4.9907 4.9006 5.0001 50012 0.30501 | 0.19448 | 0.09701 | 0.04971 | 0.03234
4 4 | 49707 4.9947 5.0016 5.0011 5.0018 0.30458 | 0.19442 | 0.09701 | 0.04971 |0.03235
1 3 | 4.9576 4.9868 4.9976 4.9991 5.0005 0.30552 | 0.19457 | 0.09701 | 0.04971 |0.03234
Bayes | A | p | « | ¢ |(P,(6'1)) when double prior is (Inverted exponential- Non- Informative) dist®.
H 5 2 1 |4.9031 4.9709 4.9896 4.9951 4.9978 0.3125 0.19679 | 0.09750 | 0.04984 | 0.03239
2 3 | 4.8045 4.8932 4.9502 4.9752 4.9846 0.33036 | 0.20127 | 0.09834 |0.05003 |0.03245
3 5 |4.6824 4.8166 4.9107 4.9552 4.9711 0.37863 | 0.21769 | 0.10234 |0.05103 | 0.03288
Bayes ) b | ¢ | (Py(8'1t)) when double prior is (Levy - Non- Informative) dist®.
H] 5 k] 1 | 4.9769 4.9986 50036 £.0021 50025 0.31236 | 0.19751 | 0.09779 | 0.04992 | 0.03244
3 3 | 4.5484 4.9202 4.964 4.9821 4.9392 0.3189 0.19772 | 0.09754 | 0.04983 | 0.03237
2 5 | 4.7202 4.8404 4.923 4.9614 | 49733 0.35953 | 0.21097 |0.10067 | 0.05061 |0.0327
Baves | A b | ¢ | (P:(8'1)) when double prior is (Gumbel tvpe-II - Non- Informative) dist.
H 5 4 1 4977 4.9986 5.0036 5.0021 50025 0.30826 | 0.19594 | 0.09740 | 0.04982 | 0.03239
3 3 | 4.8366 4.9127 4.9601 4.9802 4.9879 0.31835 | 0.19748 | 0.09745 | 0.04981 |0.03236
3 5 [ 4.7157 4.8372 4.9212 4.9605 | 4.9747 0.35856 | 0.21059 | 0.10058 | 0.05059 | 0.0326

BlSlacal) guilis Ai8Liad. 1
Ligia ad (adliti 3 ,(N) duall aas 3ol et il 335 Ol Lasee (4.1-4.6) Jslandl (e Jaadls
Aahiad) dde Liaall A0Y) Glagysill IS5 il a8 V)OS 3 Agall aaa 30l ((MSE) Uadl) ey
el 8B el Aalaal GaDU aysill (Bl b Aleaiosall
, Al dad | ded o) (aliabd =15 o= 0.5 dn il dadll (6 Laxic(4.1) Jsaall (e aad 3
daled Caelad) A1 aysill (sS Leaiey A6y Jleninal ie B dalaall 3u joie by ale S8 Jaadls

—iaaadafl Gulall

o S s ) B Aalaal ol a8, (0, D) (yiabedly Loy g — o) gisill islid o
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Bl Al b, (0, br) pfadedy S gl e JulS ais = ¥ a5l Gslid e

32y MSE Lzl 44 2oy Lagee . f=0.5 J Amjiadl dadll e 5S) 5S(B) B adaleall
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