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  الجانب التجريبي( 6) 
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SHRIN

KAGE
MLE

SIZ

E
Model 

0.155200.1116520

 

1 

0.122940.2067830

0.070410.1413950

0.044850.01865100

0.147100.2953820

 

2

0.112940.2260030

0.071600.1338950

0.044150.09867100

0.177000.3554220

 

3 

0.115430.2317830

0.087490.1556850

0.052000.09942100

0.271460.2443020

 

4

0.221060.2130930

0.082670.0660150

0.049560.01951100

SHRINKAG

E
MLESIZEModel 

1.267191.1343920 

1
1.332411.2868130

1.398901.2978150

1.454001.46359100

1.281571.1631420

       2
1.331411.1868130

1.397401.3948050

1.456001.46801100

1.653401.3067920

       3 
1.805521.6110330

1.943011.8860150

2.006572.00313100

1.660341.3206820

       4
1.767821.5356330

1.904051.8080950

1.976831.98366100
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(4-6) 

(MSE)



SHRINKAGEMLESIZEMODEL

0.169230.2499220

       1
0.033710.1353830

0.014400.0578450

0.013710.01293100

0.052630.2113520

       2

0.033710.0153830

0.014940.0100050

0.005710.01093100

0.132110.1305520

       3
0.064670.0597230

0.052290.0499950

0.018780.01741100

0.132240.5310820

       4
0.071210.2859930

0.044720.1796050

0.015350.06155100
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MLE SIZE

Mode
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1.912971.8259320

 

1

1.911761.8235230

1.958991.9179850

1.984981.96996100

1.885331.7706520

 

2

1.911261.8235230

1.954791.9095750

1.984081.96996100

2.374382.2487620

 

3

2.433742.3674930

2.471772.4435450

2.479702.45941100

2.411172.3223420

 

4

2.435762.3715330

2.472872.4857350

2.505142.50427100

SHRINKAGEMLE
SIZ

E

MO
DEL

0.080970.1625920

 

1

0.060300.1210830

0.040180.0806850

0.029190.02862100

0.069400.1393720

 

2

0.060000.1010830

0.038720.0777550

0.028190.05862100

0.156560.1135720

 

3

0.092060.0844630

0.034270.0688250

0.024920.01003100

0.059020.1185220

 

4

0.045540.0914530

0.036220.0727350

0.022000.01418100
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 (6-6)جدول 

  (MAPE)متوسط انخطأ اننسبي انمطهق 

  نتقديرات معهمة انقياس
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(7-6)

(MSE)

SHRINKAGEMLESIZEMODEL

0.037110.1490320

 

1

0.020320.0816230

0.009890.0097450

0.005040.00123100

0.026350.1058320

 

2

0.025330.0816230

0.018810.0353950

0.015040.02023100

0.027840.0118020

3

0.017380.0178130

0.010220.0010350

0.005490.00203100

0.034320.1378320

 

4

0.020570.0825930

0.012570.0504650

0.010870.00954100
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SHRINKAGEMLESIZEModel

0.176490.1535920

 

1 

0.150280.1009630

0.093020.0663050

0.019380.03592100

0.054540.1095220

 

2 

0.040220.0807730

0.027740.0557150

0.025500.03113100

0.106960.2147820

 

3 

0.253170.1670030

0.067590.1357350

0.042210.08475100

0.135310.2717020

 

4 

0.119390.2398330

0.08592 0.17254 50 

0.05562 0.11168 100 

SHRINKAG

E
MLESIZE

MOD
EL

2.152972.3059420

1

2.100562.2011230

2.066042.1320750

2.038762.07752100

2.636342.7726820

 

2

2.600562.7011230

2.569362.6187250

2.538762.51752100

2.767403.0348020

 

3

2.707912.7158330

2.668982.6379650

2.605522.51104100

2.270612.5412220

 

4

2.238772.4775530

2.171852.1136950

2.111242.00247100



 (8-6) (9-6)(10-6)
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(9-6)

(MAPE)
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(10-6) 

(MSE) 
 

 

SHRINKAGEMLESIZEMODEL

0.034910.0401820

 

1

0.013950.0560430

0.012450.0259050

0.008890.00759100

0.028540.0146320

 

2

0.013950.0100430

0.009810.0093350

0.001890.00159100

0.193360.0749520

 

3

0.056070.0251830

0.036210.0454150

0.013580.00453100

0.189900.3610620

 

4

0.070850.2845330

0.057400.0501950

0.015010.00128100
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R(t) 

 (11-6)(12-6)

 

 (11-6)

MAPE(  (12-6) 

R(t)R(t) 

SHRINKAGE MLE SIZE MODEL 

0.010200.0035220

 

1

0.009740.0042130

0.004740.0030350

0.001230.00133100

0.012630.0130920

 

2

0.011740.0072130

0.009700.0028550

0.002330.00153100

0.013520.0148620

 

3

0.011690.0050030

0.008030.0041950

0.002430.00176100

0.013640.0153720

 

4

0.011920.0049630

0.001050.0043050 

0.000380.00154100

SHRINKAGE MLE SIZE 
MO

DEL 

0.27873 0.5885020

1 

 

0.229130.2175030

0.095510.0950150

0.052080.00522100

0.184930.1904220
2    

 

0.159130.1275030

0.083170.1698250

0.052080.10522100

0.164270.1468020

3 0.115930.1401630

0.081450.0663050

0.050720.01247100

0.184000.3884620

4
0.118740.2459830

0.095590.1251750 

0.058120.09742100
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 Conclusions      -الاستهتاجات   (7)

1
(MAPE)(MSE)

2  ,,

(MAPE)50%

75% 

 Recommendations       -التوصيات   (8)
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Comparing Between  Shrinkage &Maximum likelihood Method For 

Estimation Parameters &Reliability Function With 3- Parameter 

Weibull Distribution By Using Simulation 

 
Abstract:- 

The 3-parameter Weibull distribution is used as a model for failure since this 

distribution is proper when the failure rate somewhat high in starting operation and 

these rates will be decreased with increasing time . 

In practical side a comparison was made between (Shrinkage and Maximum 

likelihood) Estimators for parameter and reliability function using simulation , we 

conclude that the Shrinkage estimators for parameters are better than maximum 

likelihood estimators but the maximum likelihood estimator for reliability function is 

the better using statistical measures (MAPE)and (MSE) and for different sample 

sizes  100,50,30,20  lms nnn . 

Note:- ns : small sample ; nm=median sample ; nl=large sample. 

 

Keywords/ 3-parameter weibull distribution, Maximum Likelihood method, 

Shrinkage method. 


