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Abstract

Tow failure distributions were mixed ,weibull distribution and ailamujia distribution it's
called weibull —ailamujia distribution which consists of four features, the two distributions

were mixed by adding a mixing parameter ,the mixture of two distributions would be more
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efficient ,and representative of the data than the single distributions. A group of statistical
properties of the mixture distribution were studied , such as the probability function ,the
survival function and the failure rate function .classical estimation method were used to
estimate the parameters of the mixture distribution, which are maximum likelihood of
method ,the cramer —von mises method ,The method were compared using monte carlo
simulations real data were taken regarding drug —resistant tuberculosis (TB) Multi Drug
Resistance(MDR) methods were compared using the MSE statistical criterion ,and the result

should a preference for the method cramer-von mises for having the lowest MSE
Keywords: Weibull Distribution, Ailamujia Distribution, Mixture Distribution
Maximum Likelihood of Method ,the Cramer —VVon Mises Method.
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Lambda | Parameter S E S E S E S E S E
Alpha 0.2 1.41 0.4 1.83 0.5 1.88 0.6 1.92 0.8 1.92
0.2 Beta 1 2.21 15 2.32 2 3.42 2.5 411 3 478
Theta 1.5 2.13 1.75 2.88 2 3.21 2.25 3.87 3 4.81
Alpha 0.2 1.32 0.4 1.71 0.5 1.73 0.6 1.83 0.8 1.90
0.4
Beta 1 2.11 15 2.22 2 3.41 2.5 4.00 3 4.67
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Theta 15 201 |[175 |277 2 310 [225 |3.76 3 4.70
Alpha 02 (125 |04 165 |05 |164 | 0.6 176 |08 |1.90
0.6 Beta 1 2.11 15 [222 2 341 25 14.00 3 4.67
Theta 15 201 |[175 |277 2 310 [225 |3.76 3 4.64
Alpha 02 |[1.22 0.4 163 |05 |160 | 0.6 172 |08 |1.87
0.8 Beta 1 2.07 15 |2.20 2 3.37 25 |3.97 3 4.62
Theta 15 |19 |[175 |271 2 3.05 225 |3.63 3 4.60
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Lambda | Parameter S E S E S E S E S E
Alpha 02 |051 |04 |066 |05 |[071 |06 |08 |08 |0.97
0.2 Beta 1 1.21 1.5 1.88 2 2.31 2.5 2.83 3 3.37
Theta 15 |18 |[175 |218 2 237 | 225 |262 3 3.61
Alpha 02 |044 |04 |059 |05 |065 |06 |066 |08 |0.91
0.4 Beta 1 1.19 1.5 1.82 2 2.27 2.5 2.73 3 3.27
Theta 15 182 |[175 |213 2 232 | 225 |2.60 3 3.55
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Alpha 02 |03 |04 |(050 |05 |058 |06 |062 |08 |0.84
0.6 Beta 1 1.10 1.5 1.72 2 2.16 25 |263 3 3.17
Theta 15 |162 |175 |200 2 217 225 |242 3 3.32
Alpha 02 |026 |04 |046 |05 |058 |06 |062 |08 |0.83
0.8 Beta 1 1.09 1.5 1.62 2 2.05 25 | 254 3 3.11
Theta 15 |162 |175 |1.87 2 207 225 |232 3 3.12
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N
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120 17.34 18.34

150 15.20 13.88
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N MLE CVM
30 32.11 36.21
60 26.43 28.56
120 22.10 22.01
150 19.51 17.33
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N MLE CVM
30 37.67 40.11
60 30.31 28.56
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JSad) Badl (60,120,150) cilial)

sladie (CVM) 4y jha Juarindy Ailisal) ciliial) o gan 2ie ¢l Al 83l (MSE) Jiag (6) 4 Jsaadl
1=08,0=02,=10=1.5

MSE Lambda 0.6

n MLE CVM

30 41.11 44.56
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60 eebl 32.22

120 27.91 25.55

150 23.74 21.09

psaa Jia B s B CVM Ady ke (30) Adall aaa 3ie MLE 48k (3545 (6) ady Jots A B3
LouSal) a3 (60,120,150) wlial)

(ki) quilad) ;s

90 Jje &3 (MDR) (Multi Drug Resistance)iahll iliall s stid) (TB) dodl b 5 e <y Jiay
(il o 8 gl s ga iy a2 3] &y ) inall mns 1o (5 sing Tane s g L piin L S (e B2
AL ) s

Alal) Bliall Ao gliall Juud) L 55 ply pas (Jidl (7)) Jgaal

22290 | 11622 |4.5797 |3.1067 |4.4314 |58530 |6.4173 |0.0759 |6.4893

29133 | 24505 |2.0838 |3.9619 |4.9106 |8.6491 |4.1818 |0.0540 |4.1361

2.1524 | 13112 |54018 |8.7943 |1.6892 |53510 |1.7482 |0.5308 | 3.0046

3.7749 | 15285 |1.6541 |1.7943 |4.2638 |55132 |6.9448 |7.4039 | 7.3897

0.9340 |3.0844 |5.2399 |3.8173 |4.1455 |7.7803 |6.4909 |8.4509 |5.0760

3.3998 |1.6020 |2.8258 |0.1299 |6.9027 |6.0497 |1.1656 |7.2348 |8.1690

0.5688 | 1.2630 |2.5383 |7.0598 |8.6477 |2.2417 |6.3377 |0.3532 |7.9561

5.6221 |0.4694 |1.9961 |7.1320 |7.5752 |5.1233 |4.8693 |3.8212 |6.3692

0.0119 |3.8687 |2.0782 |3.2599 |8.7317 |5.1839 |7.0965 |0.0154 |4.5499

0.3371 |6.9001 |2.4427 |3.8001 |4.1450 |5.2400 |6.1112 |8.0430 |7.9421
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Jraa (158 gl S 9 i) SaY) Ayl (o A B (8) ) J g

Lambda MLE CVM
0.2 31.78 34.23
0.4 32.54 36.65
0.6 33.56 39.37
0.8 34.41 40.25

Jruila g sl S ARyl (e cVAY) paeaty Juad] ils alie ) ¢Sy A8y sk G (8) ) Jada A (e BadlS
Good Ness of Fit daUatal) s LS

1. Kolmogorov-Smirnov test (K-S)
2. Anderson-Darling test (A-D)

QL8 i) g g e - ]S pal oS L) il (9) a5 Jsan

K-S CV A-D CV

1 0.065 0.090 0.761 1.158

s (0 Sl A (Kolmogorov—Smirnov) JLEaIK-S=0.065 4 &) (9) al Jgaad) diadla (e
L g3l Qg Jalidal) g g8 £ 558 bl & e il Al g atad) dpiia B JES 43l g ¢(0.05) A gina
&l BB sl(at, B, 0) clalaaly

L b Q5 43le 9 (0.05) dusina s gia (0 iS) (42 (Anderson-Darling)kis) A-D= 0.7614a Wi
LS5l A3 gli(ar, B, ) Clalaally L sadyl Ju g Jalidial) a5 g £ 530 clibnll & e Gali Al g )

Reliability FRPPR

Lambda 0.2 Lambda 0.4
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/\ ~CVM “CUM
i ‘ ~MLE - ~MLE
|
Lambda 0.6 Lambda 0.8

i | ~CWM :

,\ ~CVM

} ~MLE ~MLE

}—-\

L) A dalna grand 4 grall DAY a5 (2) ad ) JSid)
clalisiuy)
alae V) ey A8yl (3585 diall i) G il ]
3 il Alee 3 pe any Lllenind () 5 eclily 1388 Jiiad g 5 yiall ey ) sill (e Jumdl A€ 5all il 3580l 2
33l b ) 6ill Jlarins) (pa (300 3y gy e il (Ray 3 jalal) o lis 44 ey
Slua gl
A= 0.8 0sSiladie S yall sl Adicly (ass ]

AV b sl iy € il A8l aldiels a2
e IS slal) a3 53 (Guale 058 e S) Ak dlaiely pmsi 3
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