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Comparing different methods to estimate scale and Reliability
function for two parameters Rayleigh dist with application
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Kindee college of medicin

Abstract:

Through our follow to a General company for Electronic Industries,
which is a one company of the Ministry of Industry and Minerals, a
product protection devices for electrical and follow-up services product
after sales by the company, we found that the times to engage until the
failure of a random sample of (50) device, after drawing the curve his to
gram that figure indicates the distribution of Rielyh so been working on
this basis, and conducted test goodness of fit was sure that the appropriate
distribution of data is distributed Rielyh with two parameters (@, f) so

work focused on estimating scale parameter (f) because shifting

parameter can assumed from data. Been the focus ofthis researchto
providefivedifferentmethodsto estimate thescaleparameterwhich are
maximum likelihood method, moment method and Bayes estimator
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depending on the original data. The comparison has been done through
simulation and repeated the experiments (R=1000), using Integrated
Mean Square Error as a base of comparison, after estimating we estimate
reliability function, all results putting in tables.
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n P
B | a R . R R -
P Briom By Bom Prived
0.5 | 0.5004000 | 0.5159300 | 0.5560000 | 0.4765700 | 0.4530900
10 [ 0.5 | 1.0 | 0.5083400 | 0.5227400 | 0.5648300 | 0.4841400 | 0.4537400
1.5 | 0.5041900 | 0.5149900 | 0.5602100 | 0.4801800 | 0.4562100
0.5 | 1.0089000 | 1.0406100 | 1.1210000 | 0.9608600 | 0.9028600
Lo | 1-0| 10090600 | 1.0437500 | 1.1211800 | 09610100 | 0.9156700
1.5 | 0.9995500 | 1.0247600 | 1.1106100 | 0.9519500 | 0.9060200
0.5 | 1.4532900 | 1.4765700 | 1.6147700 | 1.3840900 | 1.3546000
1.5 [ 1.0 | 1.4865400 | 1.5216200 | 1.6517200 | 1.4157600 | 1.3715400
1.5 | 1.4692000 | 1.5078300 | 1.6324400 | 1.3992300 | 1.3600900
0.5 | 0.5037900 | 0.5075000 | 0.5247900 | 0.4939200 | 0.4828300
25 [ 0.5 | 1.0 | 05003700 | 0.5060900 | 0.5212200 | 0.4905600 | 0.4810300
1.5 | 0.5061700 | 0.5128400 | 0.5272600 | 0.4962500 | 0.4794700
0.5 | 0.9987500 | 1.0123200 | 1.0403700 | 0.9791700 | 0.9629200
Lo | 1:0| 09990800 | 1.0089600 | 1.0407100 | 0.9794900 | 0.9592800
1.5 | 1.0057500 | 1.0128300 | 1.0476500 | 0.9860300 | 0.9610000
0.5 | 1.4828700 | 1.4925700 | 1.5446500 | 1.4537900 | 1.4407900
1.5 1.0 | 1.5113700 | 1.5283300 | 1.5743400 | 1.4817400 | 1.4408000
1.5 | 1.5048400 | 1.5280100 | 1.5675500 | 1.4753400 | 1.4424500
0.5 | 0.4977600 | 0.5008500 | 0.5079100 | 0.4928300 | 0.4908800
50 | 0.5 1.0 | 0.4958200 | 0.4986600 | 0.5059400 | 0.4909100 | 0.4907300
1.5 | 0.5014800 | 0.5044000 | 0.5117200 | 0.4965200 | 0.4902000
0.5 | 0.9958600 | 0.9993600 | 1.0161800 | 0.9860000 | 0.9818700
Lo |10 | 0.0985200 | 1.0052000 | 10189000 | 09886300 | 0.9813500
1.5 | 1.0000500 | 1.0045300 | 1.0204600 | 0.9901500 | 0.9802800
0.5 | 1.4961800 | 1.5022200 | 1.5267200 | 1.4813700 | 1.4702300
1.5 1.0 | 1.5075700 | 1.5200500 | 1.5383300 | 1.4926400 | 1.4701500
1.5 | 1.4958000 | 14968900 | 1.5264200 | 1.4810800 | 1.4694600
0.5 | 0.4996400 | 0.5015100 | 0.5046800 | 0.4971500 | 0.4949100
100 [ 0.5 | 1.0 | 0.4998700 | 0.5019300 | 0.5049200 | 0.4973900 | 0.4952100
1.5 | 0.4941700 | 0.4942900 | 0.4991600 | 0.4917100 | 0.4948900
0.5 | 0.9981000 | 1.0013800 | 1.0081800 | 0.9931300 | 0.9899400
Lo | 1-0] 09904900 | 0.9895100 | 1.0005000 | 0.9855700 | 0.9897800
1.5 | 1.0013100 | 1.0051800 | 1.0114200 | 0.9963300 | 0.9913500
0.5 | 1.5195100 | 1.5235200 | 1.5348600 | 1.5119500 | 1.4846600
1.5 1.0 | 1.5019900 | 1.5083200 | 1.5171600 | 1.4945200 | 1.4828400
1.5 | 1.5037200 | 1.5053700 | 1.5189100 | 1.4962400 | 1.4847500
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IMSE_B
0 ~

B | a . R R R A
ﬁ_lﬂ ﬂM"om ﬁBﬂ_}' ﬁbm ﬁmixad
0.5 | 0.0025927 | 0.0031709 | 0.0035144 | 0.0024065 | 0.0023456
10 [0.5| 1.0 | 0.0026414 | 0.0031117 | 0.0036727 | 0.0024147 | 0.0023129
1.5 | 0.0024415 | 0.0027744 | 0.0033746 | 0.0022522 | 0.0021893
0.5 | 0.0109595 | 0.0127475 | 0.0149846 | 0.0100866 | 0.0097140
Lo | 1:0 | 0.0093857 | 0.0114036 | 0.0130457 | 0.0086577 | 0.0084332
1.5 | 0.0103636 | 0.0116488 | 0.0140180 | 0.0096309 | 0.0093980
0.5 | 0.0228882 | 0.0256480 | 0.0293048 | 0.0219059 | 0.0218097
1.5 [ 1.0 | 0.0207159 | 0.0227044 | 0.0278546 | 0.0194832 | 0.0192694
1.5 | 0.0222990 | 0.0269018 | 0.0291665 | 0.0211552 | 0.0209862
0.5 | 0.0003617 | 0.0004215 | 0.0004164 | 0.0003486 | 0.0003435
25 | 0.5| 1.0 | 0.0003950 | 0.0004501 | 0.0004466 | 0.0003832 | 0.0003795
1.5 | 0.0004403 | 0.0004977 | 0.0005058 | 0.0004223 | 0.0004105
0.5 | 0.0015364 | 0.0017874 | 0.0017322 | 0.0014941 | 0.0014831
Lo | 1:0 | 0.0016950 | 0.0017777 | 0.0019054 | 0.0016459 | 0.0016289
1.5 | 0.0016433 | 0.0018714 | 0.0018725 | 0.0015860 | 0.0015600
0.5 | 0.0036267 | 0.0040158 | 0.0040022 | 0.0035600 | 0.0035530
1.5 [ 1.0 | 0.0037594 | 0.0042103 | 0.0042947 | 0.0036218 | 0.0035520
1.5 | 0.0036153 | 0.0039601 | 0.0041043 | 0.0034983 | 0.0034533
0.5 | 0.0000922 | 0.0001035 | 0.0000971 | 0.0000913 | 0.0000912
50 | 0.5 | 1.0 | 0.0000933 | 0.0001046 | 0.0000974 | 0.0000927 | 0.0000927
1.5 | 0.0001006 | 0.0001134 | 0.0001074 | 0.0000988 | 0.0000980
0.5 | 0.0003667 | 0.0004103 | 0.0003867 | 0.0003631 | 0.0003627
Lo |10 | 0.0003791 | 0.0004156 | 0.0004018 | 0.0003742 | 0.0003731
1.5 | 0.0004024 | 0.0004385 | 0.0004274 | 0.0003964 | 0.0003944
0.5 | 0.0009067 | 0.0009922 | 0.0009581 | 0.0008955 | 0.0008930
1.5 [ 1.0 | 0.0009242 | 0.0010442 | 0.0009905 | 0.0009059 | 0.0008956
1.5 | 0.0009305 | 0.0009754 | 0.0009824 | 0.0009190 | 0.0009162
0.5 | 0.0000257 | 0.0000280 | 0.0000264 | 0.0000255 | 0.0000255
100 | 0.5 | 1.0 | 0.0000242 | 0.0000268 | 0.0000249 | 0.0000240 | 0.0000239
1.5 | 0.0000256 | 0.0000284 | 0.0000257 | 0.0000257 | 0.0000256
0.5 | 0.0001013 | 0.0001120 | 0.0001039 | 0.0001007 | 0.0001006
Lo | 1:0 | 0.0001022 | 0.0001100 | 0.0001034 | 0.0001024 | 0.0001022
1.5 | 0.0000875 | 0.0000971 | 0.0000905 | 0.0000867 | 0.0000865
0.5 | 0.0002424 | 0.0002576 | 0.0002556 | 0.0002376 | 0.0002301
1.5 [ 1.0 | 0.0002611 | 0.0002834 | 0.0002693 | 0.0002587 | 0.0002574
1.5 | 0.0002324 | 0.0002579 | 0.0002405 | 0.0002301 | 0.0002288
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Reliability

P Briom Psay Bem Brised
0.5 0.5832300 0.5895800 | 0.5918100 | 0.5484300 | 0.5759300
10 [05]1.0 1.0000000 1.0000000 | 1.0000000 | 1.0000000 | 1.0000000
1.5 0.5873100 0.5916800 | 0.5957200 | 0.5524600 | 0.5781100
0.5 0.7611200 0.7655800 | 0.7641500 | 0.7344900 | 0.7581300
1.0 1.0000000 1.0000000 | 1.0000000 | 1.0000000 | 1.0000000
1.5 0.7606200 0.7641600 | 0.7636300 | 0.7338600 | 0.7588600
0.5 0.8268800 0.8283000 | 0.8285000 | 0.8057500 | 0.8314700
1.5]1.0 1.0000000 1.0000000 | 1.0000000 | 1.0000000 | 1.0000000
1.5 0.8283600 0.8304400 | 0.8299600 | 0.8073900 | 0.8320900
0.5 0.6006000 0.6018400 | 0.6037400 | 0.5859100 | 0.5958400
25 |05 1.0 1.0000000 1.0000000 | 1.0000000 | 1.0000000 | 1.0000000
1.5 0.6006400 0.6038000 | 0.6037900 | 0.5859900 | 0.5936900
0.5 0.7718700 0.7736800 | 0.7729300 | 0.7611400 | 0.7713400
1.0 1.0000000 1.0000000 | 1.0000000 | 1.0000000 | 1.0000000
1.5 0.7732000 0.7737900 | 0.7742400 | 0.7625100 | 0.7709400
0.5 0.8393800 0.8398500 | 0.8399100 | 0.8312000 | 0.8407000
1.5]1.0 1.0000000 1.0000000 | 1.0000000 | 1.0000000 | 1.0000000
1.5 0.8416600 0.8435200 | 0.8421800 | 0.8335800 | 0.8408700
0.5 0.6009200 0.6023600 | 0.6024800 | 0.5934400 | 0.6009200
50 |05 1.0 1.0000000 1.0000000 | 1.0000000 | 1.0000000 | 1.0000000
1.5 0.6029300 0.6042000 | 0.6044800 | 0.5954600 | 0.6005000
0.5 0.7749000 0.7752300 | 0.7754100 | 0.7695300 | 0.7752100
1.0 1.0000000 1.0000000 | 1.0000000 | 1.0000000 | 1.0000000
1.5 0.7753900 0.7759700 | 0.7758900 | 0.7700200 | 0.7748900
0.5 0.8435400 0.8439100 | 0.8437900 | 0.8395100 | 0.8436300
1.5]1.0 1.0000000 1.0000000 | 1.0000000 | 1.0000000 | 1.0000000
1.5 0.8433600 0.8433100 | 0.8436100 | 0.8393300 | 0.8435500
0.5 0.6039700 0.6049200 | 0.6047400 | 0.6002000 | 0.6034200
100 { 0.5] 1.0 1.0000000 1.0000000 | 1.0000000 | 1.0000000 | 1.0000000
1.5 0.6005900 0.6004100 | 0.6013800 | 0.5968200 | 0.6034100
0.5 0.7767000 0.7771700 | 0.7769500 | 0.7740200 | 0.7768300
1.0 1.0000000 1.0000000 | 1.0000000 | 1.0000000 | 1.0000000
1.5 0.7775500 0.7781500 | 0.7778000 | 0.7748700 | 0.7771000
0.5 0.8469500 0.8472400 | 0.8470700 | 0.8449600 | 0.8450300
1.5]1.0 1.0000000 1.0000000 | 1.0000000 | 1.0000000 | 1.0000000
1.5 0.8455100 0.8455000 | 0.8456300 | 0.8435000 | 0.8450300

1.0

1.0

1.0

1.0
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(bl il

3 el S Opmadl ( )@_5:3‘&14) J.mx el JLiil) cld g Jia adul el
4 g pia B yeal) sda g lealiily dui g ySIY) Cleliall dalal) 4S L) a5 ‘;‘m dalaal)
Sy Al gun AT By oSS an b Lo o5 8 sl s b
&ZtA'I)Y'I a.nluj u.ul_i“ﬂl dalaa coﬂlalul'l ‘:;.J &ﬂ'l_) @)_53 BLY QUQ;.“ @JJS o) ul )ﬁ.}:
:LALLA‘HEJ.GU:\AQ @)ﬂlw.ﬁlﬂ! A g G@QEMJJJAJQMM"QEH;‘
e s ps el 5 abae V) ASAY) o 35 sk Bany Aesbee Aal 5V Aadea ) il bl
BlSlae ojlad by Gu dley ke JSGY) g0z e e alde Jsanll
(IMSE) 4lau) 51 m5l) i 585 (R=100) 423 IS &) S 5(n=10,25,50,100)
48 aal ax age pdige 58y Jddl)l oal JRAEY) Gy dass gie s dius il ang
Clual laa degal)l & pdsall (o a5 Lagl A gral) a8 a5 ¢ Ailuall Clid g
(1) e Hse amy Jeall mlla Sleall olsy Jladal

Ay IV Alaall 5362y Qi Gual JUaEY) il 5 ity Jiay I Jsaal
Ay I Al 5 3 Jiall cpald Jisd) cils 5 il (4) Jsos

2.368 2.0247 1.893 1.788 1.906 2.37
2.2499 1.5580 3.450324 3.33823 4.400 3.3688
3.108 3.31103 1.7563 1.84087 1.8344 44
4.338 4.5906 2.8214 2.31708 2914 2.76779
2.41098 2.343069 5.324 3.678 4.706 3.892
6.067 6.008 1.8562 1.6342 1.826 3.3113
3.0746 3.43157 1.5323 1.93418 2.9414 2.9128
2.4263 2.9893 3.3763 0.9 0.98 0.95

dad gial) <) Sl dals JS1 VLAY Caa ja 5 o) )SE Jsaa A bl (sl a3
&.glsC‘U“‘Jw;‘ 391_..4:\;:!2.&_}“:1(\‘_1“:;3

k 2
Xz _ Z (Oi - Ei)
E;
i=1

t=Min=0.9
t=Max = 6.067

range = tpay — tyin +1
=6.067—-09 +1 =6.167
Number of classes = 7
Length of class = 0.881
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Classes fi Cell prob. E; (0, — E,)?*/E;
09-1.8 8 0.1646 8.230 0.006427
1.8-2.7 16 0.3112 15.56 0.0124422
2.7-3.6 14 0.2782 13.91 0.0005823
3.6-45 5 0.1300 6.5 0.346154
45-54 4 0.0642 3.2 0.20000
54-6.3 2 0.034 1.7 0.052941
63-72 1 0.018 0.9 0.011111
Total 50 1.0000 50 0.6296573

H, : Data is assumed Raylieh (two parameters)

H, : Data is is not distributedRaylieh (two parameters)

:OGl i el sl B

& (0.6296573) S & susadl) Ol Cua Al 5ol 2o A sunall SIS a0 e da 4 jlaa AT
(Hp) Jaad A 2] saal e J81 4 sl ) Lan s (9.49) 4l sasll CuilS pa

Y\V
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315‘;.«.‘]1 ij (e J:n;)ld

DS (£ ke (e Jail Jiay 7 jiie e dla) (e Coalall (S0 (o plaill Cuilal) a3 2)
R B alacY)

Aty A0 al) g A pdall O )ladil) adaes 343V @5 g Lis da) JV) dadea O yiic) Y

s «(n=10, 20, 25, 40, 50, 100) s &alite Clie agan o 0 Caniinl -
52zl B jnsal Undll Cilay je o gie o)) da yidall 4 jlall i) Lgagen
A5y phall o3 (3588 5 Laa ¢ V) G R IS Cillas Sie (o (e sl

85 a3 (3.24) @slen Alaal) Jleal Jidl) cpal Juia¥) cd s b fia (f 2a g -8
8z sl A8 a5 Dleall 4 33U julatill Aasi 84S 580 el aa o sia
Jal)

il gilf

A pad) Al o 3 ) Ayl 5 ey i) ALl Siel aa g
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