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Abstract:

In this study, we introduce and develop a new flexible distribution called the Transmuted Marshall-Olkin
Power distribution the work not only presents the new distribution but also comprehensively derives its
mathematical and structural properties, including moments, the moment generating function, the characteristic
function, quantile function and order statistics.

The problem of estimating the distribution parameters was addressed by comparing the performance of two
different estimation methods: the maximum likelihood method and the least square method. For an objective
comparison between these methods, we relied on an extensive simulation study using the criteria of Bias and
Mean Square Error as key measures of accuracy and efficiency.

The simulation results demonstrated conclusively that the least square method performed best and was the
most efficient for estimating the parameters of the proposed distribution compared to the other.

The efficiency, importance and flexibility of the Transmuted Marshall-Olkin Power distribution were
demonstrated through applications to real dataset. Several goodness-of-fit statistics were employed, including
the Akaike Information Criterion (AIC), Bayesian Information Criterion (BIC), Corrected Akaike Information
Criterion(AICC) and Consistent Akaike Information Criterion (CAIC), In addition to the log-likelihood function
evaluated at the maximum likelihood estimates (-217) . the comparative analysis revealed that the proposed
TMOP distribution consistently achieved lower information criteria value than the competing models,
confirming its superior fitting capability, robustness and flexibility. Therefore, the TMOP distribution can be
considered a promising alternative for modeling a wide variety of real-world data.
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4.600,4.667,4.667,4.700,4.800,4.833
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1.067,1.167,1.600,1.700,1.733,1.833,
1.867,2.067,2.100,2.167,2.233,2.233,
2.433,2.500,2.600,2.667,2.700,2.700,
2.733,2.800,2.833,2.833,2.867,2.900,
2.900,2.933,2.933,3.033,3.167,3.167,
3.167,3.167,3.200,3.200,3.233,3.267,
3.267,3.300,3.300,3.333,3.333,3.333,
3.367,3.400,3.433,3.433,3.467,3.467,
3.500,3.500,3.533,3.567,3.567,3.600,
3.600,3.600,3.633,3.633,3.667,3.667,

20263 | 2l | 5 daal  JHS



https://journals.su.edu.ye/index.php/jhs

S sae o sasf, LY sasf ) se L)

Cua Locjil) dilanigs aa 4iijlae e TMOP
ALl Lty daeDl (ppeent gl Aales Craal
) (Ao 1385 L dagine A9 50 S dalas
& el dogaally Gy asesd 90 Jsa A

Cldudaily sl < [sadl) 8580 usly) Jla g5

(TMOP)assi o (5) Jsaad) gl (e gy .2
Leedkal) 5asa lilany ad ol o ging
K5 ke {=2¢,AIC,CAl,BIC,HQIC}
ddylidl Ukl dada ATMOP wisi (s
Claladll dieal 35 Las e jill dilanigyy 45k

-

&5 gy (el A Ll

<) yaiall Blslacal) il £(2) Jyt>

MLS

Q)

)

)

Q

D)

Q

)
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MSE
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0.98850480

2.30466200

0.26673900

0.93482390

0.03554020

0.03218650

0.00266960

0.01739300

0.00127030

0.00103920

Sample Size
50 70 100 150

0.9889183  0.98723250 0.98693610  0.98599740
0

2.3048724  2.30508460 2.30315780  2.30286260
0

0.2654605  0.26421910 0.26330110  0.26281120
0

0.9353267  0.93573460 0.93509860  0.93516870
0

0.0177784  0.01267480 0.00886940  0.00590660
0

0.0160974  0.01150120 0.00803160  0.00535240
0

0.0013092  0.00091740 0.00063300  0.00041870
0

0.0087065  0.00622480 0.00435100  0.00290110
0

0.0003170  0.00016100 0.00007880  0.00003490
0

0.0002596  0.00013240 0.00006460  0.00002870
0
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7
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0
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0
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0

0.0069536
0

0.0018126
0

0.0039864
0

0.0000638
0

0.0000485
0
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9
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0
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0

0.00000091
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1.84640960
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CPAP Joudi <l gl el dilaay) pailadd) 1(3) Joi

Minimum Variance | Skewness Kurtosis Maximum

1.067 3.36319 | 3.46667 | 0.641053 | -0.63475 3.2761 4.833

~

(a8 O o bgmall Lol g aBY) GSAY) )y 1(4) Jga

Distribution a B 0 A
TMOP 0.8005884 3.8978455 2.0686514 0.5419979
(0.0682013) (0.0854836) (0.1338806) (0.0327778)
TP - 3.9086133 0.680719 0.6928786
- (0.3734709) (0.0533864) (0.1728108)
MOP 0.489450 4.9221149 2.3398571 -
(0.1244893) (0.1393662) (0.929574) -
P - 2457715 1.0901624 -
- (0.1661729) (0.0769601) -

CPAP Jsudi el {—2¢, AIC, CAIC, BIC, HQIC} cilsilaa) ad :(5) Jgia

Distribution 2] AIC AlICc BIC CAIC Rank

TMOP | 1.7348246 | 9.7348246 | 10.174385 | 19.992217 | 13.881030 1

TP | 150.95950 | 156.95950 | 157.22037 | 164.65255| 160.06916 2

MOP | 256.84578 | 262.84578 | 263.10665 | 270.53882 | 265.95543 3

P| 370.94691 | 374.94691| 371.07595| 380.07561 | 377.02002 4
Ol JUijle aysi (TP) dsaall 593l mjss 9 Sl gilly Aailgdll claliiiu) @ ualdd) Juadl
il & (P) sl aiss (MOP) sl (Conclusions) wlatinuy)5.1
Jie 2l aygill ddlan¥ly ducalll (ailadll e s aygh GanNig = Dl a5 dahall oda (8
Ay el Ay cagiall salgal) QA cagall 5 (TMOP)Jgaall sl oSlg) Jlisle g
digigall Jidatg (ol cilelias) (llall dades 8 Ligye ST alead llee oY)
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