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(Introduction to leukemia) ( tra:ssll) adll (o (s 4 (S 4atia 1-6
38 Haae 35 (Leukemia) eSSl o) aall (abiapl Jie adll gla jus (3l elaw) s2c cllia
bl gLl 1 aal) LA a3l gl ia
Ji e Agsuall a5 el jaadl aall LA S5V g il LOAD (e )5 A3 o GlaiV) auen 3 2]l S5
Gl g il i aall e g laall e Ayl a5 sliand) Al LA U g gl | daal] ) aal)
a.AA} ;\.-\L.A\J‘ Qe &J..j_).m L_.ﬁé_jj e.ﬂ‘ )33:\‘510 M‘;M :LJ)AAM C\_‘\M\ ‘5&‘5 d\.ﬂ\ &}.\S\J , ?:U\Jaﬂj
Hadaall g las 8 i aall LA e 2530 ¢ ) 3V

(Les causes de la maladie) vall clul 2-6
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Ylaxio
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Cuy Jlalayd Gl o Aaldd) bl ca;z\.ﬂ.u: Caal (:5‘)5‘),6“ Jakall (e ‘_g (“JM ual jal Baa g (e
wua)aj\ \.JA&_\.\M:.\Q\:}S‘Q\ Adﬂ(eﬁj\mp@c@})b&m42@aﬁdﬁeﬂ\ uU::)uua‘)A
lall iyl e Jsanll &3 3 i) o34 (o o3 S5 2022 Al aduall 8 claaVl Sl
'(xi) @QYLI Jiay 95)».«&\ e all g sedll Jia C\:\;..al\ ¢ all o) A Gubadll iyl
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Juidl 5 (Kolmogorov-Smirnov) Jlial Jleiul o5 (FWMED) a2 55 g st bl () € 48 yadl
(FWMED) a5t a5 g 555 i) (g bl Aaaall s LAY ((Chi-Squared) ¢\S @

: (FWMED) g g 555 iial) ol AL Ay jdl J 58 5 8
H,: the data are FWMED.

H,: the data are not FWMED
. Adaal) Gs (5 A il (2) Jysd)

. 58 allaal) Slasi LE [ *
43Y) - ~ _ - gy | T SA—
a a k y adl) A gand)
Koémrgn%r\?v' 0.1795 | 0.4841 | 0.5436 | 0.456 | 0.12081 | 0.2032 H, Jsé
Chi-Squared 0.1795 | 0.4849 | 0.4325 | 0.1657 | 0.61674 | 3.8445 H, Jsé

(Results of statistical analysis) (swaal¥) Jdail) milii 7-6
C ) Jsaall 8 LaS plall Ay yas il il s Agidad) i) gl il (ia je Ay 3 3l o328 (8
A (i)l o) Al ad (3) Jyaad)

i () | S®Omirge S®momt. ! ) | S®Owmirce S momc
1 1.2 0.2176952 0.140472 22 3.4 3.099E-02 0.012858
2 1.9 0.1070343 5.817E-02 23 4.1 1.907E-02 7.196E-03
3 2.1 8.834E-02 4.637E-02 24 5.2 9.617E-03 3.226E-03
4 2.1 8.834E-02 4.637E-02 25 5.3 9.087E-03 3.016E-03
5 2.1 8.834E-02 4.637E-02 26 54 8.587E-03 2.826E-03
6 2.1 8.834E-02 4.637E-02 27 5.4 8.587E-03 2.826E-03
7 2.1 8.834E-02 4.637E-02 28 5.6 7.677E-03 2.487E-03
8 2.1 8.834E-02 4.637E-02 29 6.1 5.874E-03 1.816E-03
9 2.1 8.834E-02 4.637E-02 30 6.1 5.874E-03 1.816E-03
10 2.4 6.827E-02 3.358E-02 31 6.1 5.874E-03 1.816E-03
11 3 4.176E-02 0.0188481 32 6.2 5.576E-03 1.707E-03
12 3.1 3.866E-02 1.688E-02 33 6.4 5.037E-03 1.516E-03
13 3.2 3.586E-02 1.549E-02 34 6.4 5.037E-03 1.516E-03
14 3.2 3.586E-02 1.549E-02 35 6.4 5.037E-03 1.516E-03
15 3.2 3.586E-02 1.549E-02 36 6.5 4.787E-03 1.433E-03
16 3.2 3.586E-02 1.549E-02 37 7.2 3.418E-03 9.634E-04
17 3.4 3.099E-02 0.012858 38 8.12 2.267E-03 5.993E-04
18 3.4 3.099E-02 0.012858 39 8.4 2.018E-03 5.224E-04
19 3.4 3.099E-02 0.012858 40 8.5 1.938E-03 4.984E-04
20 3.4 3.099E-02 0.012858 41 8.6 1.858E-03 4.754E-04
21 3.4 3.099E-02 0.012858 42 8.7 1.908E-03 4.884E-04
0.25
0.2
0.15
e VILE.GE
MOM.GE -+ 0.1
—/—,__J — 0.05
r T T T T 0
50 40 30 20 10 0
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Using the genetic algorithm to improve the survival function
estimates of the Frechet-Weibull exponential distribution
mixed model with a practical application.

A.L. Manal Mahmoud Rashid/ General Directorate of Education,
Baghdad, Rusafa 11, Manal4254@gmail.com

Abstract :

In this research, one of the most important failure models widely used in reliability
studies and life tests when the population is heterogeneous, which is the Frechet-
Weibull mixed exponential distribution, was studied. This model was discussed in
some detail in terms of its importance, uses, properties and formulation, and then
focusing on some estimation methods. The survival function for the most mixed
distributions, where two important methods were used to estimate the survival
function, namely the maximum likelihood method, and it was compared with the
moment’s method. To improve the capabilities of these two methods, a genetic
algorithm was used and these methods were applied to real data related to the
deaths of children with leukemia for the year 2022, and both methods were proven.
The survival function behaves in a decreasing manner with increasing survival times
for a patient for all methods, being a monotonically decreasing function, and this
matches the theoretical properties. Finally, we hope that this model will have more
comprehensive applications in different fields, estimation methods, and other
intelligence algorithms .

Keywords : Frechet-Weibull mixed exponential distribution, distribution
properties, maximum likelihood method, moment’s method, entropy function,
survival function, genetic algorithm .
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