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Abstract:

The process of expanding the probability distributions is one of the important
operations that has increased in importance significantly during the past few decades,
due to the increase in the ability of classical distributions to represent real data in a
broader and more accurate way. In this research, the new exponential family (NEX-

Family) was used to build a new probabilistic model called (The New Exponential-X
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Power function distribution) (NEXPF), and the proposed model is an expansion of the
distribution of the power function. As some of its statistical properties were studied, the
parameters of the new distribution were estimated in two ways: (the least squares
method, the partial estimator’s method). In (Wolfram Mathematica 12.2), several
experiments were conducted with small, medium and large sample sizes (100, 75, 50,
25), and the mean square error(MSE)was used to compare the two estimation methods
for parameter estimations.

Key words: the distribution of the power function, The New Exponential-X Power

function distribution , the least squares method.
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Rank 1 2 Rank 1 2
Z Rank g s Z Rank iy 15
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(2) Jsa>

LS) sl dylal ddyal) ciylly (MSE) Uadll ilasje Jacsgiag cilalaall Aol ail) Jass i prdasy
(A= 1.5 ¢ B=1 ¢ a=2 ) S z35a8 cligall plaa) 2l (P.Ce

n Est.Par LS P.C n Est.Par LS P.C
a 2.14239 1.96127 a 2.07004 1.99691
MSE 0.260437 0.132832 MSE 0.188243 | 0.132923
Rank 2 1 Rank 2 1
¢ 0.973834 1.00667 I 0.948446 | 0.968027
MSE 0.0383881 | 0.0399208 MSE 0.0226176 | 0.0213941
= Rank 1 2 oL Rank 2 1
y) 1.62867 1.50312 y) 1.37146 1.34473
MSE 0.730796 0.471179 MSE 0.603443 0.4933
Rank 1 1 Rank 2 1
Z Rank Al S Z Rank L6 e
a 2.02065 1.97438 a 1.9959 1.96432
MSE 0.0714295 | 0.0649663 MSE 0.0339255 | 0.0310489
Rank 2 1 Rank 2 1
It 1.01383 1.02547 I 0.958175 | 0.967138
MSE 0.0187509 | 0.0192294 MSE 0.0158978 | 0.0152607
i Rank 1 2 AL Rank 2 1
y) 1.51889 1.49482 1 1.38525 1.37571
MSE 0.294463 0.261548 MSE 0.354858 | 0.332931
Rank 2 1 Rank 2 1
> Rank nis iy > Rank nig ni3
(3) Js=>

LS) _saill dylal ddyad) ciylly (MSE) Uadll cilasje Jasgiag cilalaall A i) ail) Jass i pasy
((A=0.05 ¢ B=2.5 ¢ =2 ) il 35N il Hlaal 48l (P.Co

n Est.Par LS P.C n Est.Par LS P.C
a 2.06111 2.03947 a 2.03617 2.0265
MSE 0.009098 0.00588737 MSE 0.0040072 | 0.00315436
Rank 2 1 Rank 2 1
25 - 50 -
B 2.8104 2.93085 B 2.91961 2.97573
MSE 0.938246 1.11582 MSE 0.877858 0.963549
Rank 1 2 Rank 1 2
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A 0.49752 0.525673 A 0.378033 | 0.386856
MSE 0.69324 0.719305 MSE 0.507456 | 0.513523
Rank 1 2 Rank 1 2

Z Rank 4[1] 5[2] Z Rank 4[1] 5[2]

@ 2.00728 2.00184 @ 2.01977 2.0155
MSE 0.00133721 | 0.0012042 MSE 0.00126346 | 0.00126195
Rank 2 1 Rank 2 1

I 2.83274 2.8804 i 2.68147 2.7106
MSE 0.402013 | 0.449239 MSE 0.241565 | 0.257378

73 Rank 1 2 o Rank 1 2

y) 0.280131 0.295669 y) 0.224435 0.233036
MSE 0.21808 0.226414 MSE 0.158889 | 0.163745
Rank 1 2 Rank 1 2

Z Rank 4[1] 5[2] Z Rank 4[1] 5[2]
(4) s>

LS) sl dylal ddial) ciylly (MSE) Uadll ilasje Jacsgiag cilalaall Aol ail) Jass i grdasy
(A=1.5 ¢ B=2.5 ¢ a=2 ) &)l z35a clisl) alaa) 48l (P.Co

n Est.Par LS P.C n Est.Par LS P.C
a 2.00287 1.96296 a 2.03582 2.00962
MSE 0.0253649 | 0.0225134 MSE 0.0174133 | 0.0144324
Rank 2 1 Rank 2 1
¢ 2.07913 2.16269 I 2.35737 2.40371
MSE 0.370035 0.324428 MSE 0.122936 0.116481
== Rank 2 1 oL Rank 2 1
y) 0.965624 0.971362 y) 1.55261 1.54234
MSE 0.834767 0.771386 MSE 0.37136 0.341407
Rank 2 1 Rank 2 1
Z Rank 62 3t Z itk 62 31l
a 2.01353 1.99614 a 1.99175 1.98019
MSE 0.00709769 | 0.00639692 MSE 0.00532644 | 0.0052579
75 Rank 2 1 100 Rank 2 1
¢ 2.48789 2.51877 I 2.49879 2.52192
MSE 0.102332 0.10416 MSE 0.091657 | 0.0930777
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Rank 1 2
y) 1.59617 1.58421
MSE 0.286079 0.26566

Rank 2 1

> Rank 5o 400

Rank 1 2
yi 1.44972 1.44397
MSE 0.287319 | 0.275328
Rank 2 1
> Rank 50 400

(5) s>
LS) i) iyl dial) ciiylly (MSE) Lol cilasya danssiang cilalaall dppsiil) aidll Jasssia raasy
((A=0.05 ¢ B=1 ¢ a=4 ) Lualall #3550 cilisall alaal 23l (P.Ce

n Est.Par LS P.C n Est.Par LS P.C
a 4.99261 5.04541 a 4.22335 4.78394
MSE 0.68712 1.97458 MSE 0.377838 | 1.45671
Rank 1 2 Rank 1 2
B 1.2859 1.30695 I 1.09943 1.15592
MSE 0.180041 0.21499 MSE 0.0477218 | 0.061235
e Rank 1 2 S Rank 1 2
yl 0.95137 0.45741 A 0.400279 | 0.47874
MSE 1.12547 1.23456 MSE 1.08532 1.24574
Rank 1 2 Rank 1 2
Z Rank | 30 62 Z Rank | 3 62
a 4.89186 4.16766 a 4.82066 4.06025
MSE 0.78937 0.331275 MSE 0.9778 | 0.0222385
Rank 2 1 Rank 2 1
I 1.11833 1.12094 % 1.09475 1.07791
MSE 0.0533586 | 0.058938 MSE 0.0401279 | 0.0376109
E Rank 1 2 100 Rank 2 1
yl 0.359222 | 0.399713 y) 0.45733 | 0.305317
MSE 0.73909 0.651146 MSE 0.5949 0.228468
Rank 2 1 Rank 2 1
Z Rank 5t 4 Z Rank 62 3
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