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Abstract :

In this research, some characteristics of the Exponiated Perks distribution and survival
function were studied and Two methods of estimation were used, namely the Maximum
Likelihood method and the least squares method, and these estimation methods were
derived to arrive at formulas of their capabilities. A comparison was made between the
capabilities using the simulation method, as the simulation experiments were carried out
using a set of samples of different sizes (10, 50,100) and each experiment was repeated
(2000) once to achieve the goal and for three different models. The results were compared
using one of the most important statistical measures, which is the average of the integrative
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error squares (IMSE). The best methods were found for each model and for each sample
size. The results of the mean of squares of the integral error of the survival function were
known, and a comparison was made between those results and all models where the result
appeared in the best possible way. As for the applied side, a practical application was made
of a random sample of data with a size of (200) Watching times of deaths per month for
breast cancer patients in Basra Governorate where they took their survival period, and this
sample was applied to distribute Exponiated Perks, Through the results, it became clear that

the Maximum Likelihood method gave more appropriate capabilities for the data studied .
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ML LS
N a=2.37 a=2.31
Real
B=2.43 B=1.36
A=10.78 A=10.65
0.98744 0.98823 0.99185
0.93644 0.94042 0.94115
0.86683 0.87639 0.85302
0.78366 0.80405 0.73834
0.68783 0.72820 0.61014
10 0.58097 0.65219 0.48159
0.46970 0.57837 0.36374
0.36636 0.50838 0.26383
0.28250 0.44326 0.18476
0.22080 0.38364 0.12580
IMSE 0.11596 0.13432
ML LS
a=2.24 a=2.27
N Real
B=2.22 B=1.11
A=10.66 A=10.34
0.98744 0.99323 0.98312
> 0.93644 0.94309 0.91974
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0.86683 0.85158 0.83651

0.78366 0.73130 0.74404

0.68783 0.59720 0.64940

0.58097 0.46381 0.55764

0.46970 0.34268 0.47221

0.36636 0.24104 0.39521

0.28250 0.16160 0.32761

0.22080 0.10343 0.26952

IMSE 0.01086 0.0331

ML LS
a=2.10 a=2.23
N Real

B=1.21 B=1.14

A=10.22 A=10.30

0.98744 0.98386 0.98392

0.93644 0.92075 0.92090

0.86683 0.83778 0.83798

0.78366 0.74589 0.74612

0.68783 0.65201 0.65225

100 0.58097 0.56088 0.56111
0.46970 0.47571 0.47590

0.36636 0.39843 0.39856

0.28250 0.33001 0.33007

0.22080 0.27068 0.27065
IMSE 0.001001 0.001145

i) alaal JS 2ie IMSE  Lalsal) Uail) cilagya Jacusiag sl 3k 2ie slid) Al sl (3) o) Jaa

g’aL"’d\ G:\JA-.!SU duia yidal)
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ML LS

a=10.85 a=10.28

N Real
B=4.41 B=4.55
A=3.46 A=3.32
0.99203 0.97241 0.97084
0.95123 0.94815 0.94794
0.87985 0.85432 0.85420
0.78506 0.71626 0.71718

10
0.67570 0.59844 0.60108
0.59930 0.53776 0.54182
0.52309 0.48950 0.49473
0.44933 0.45093 0.45690
0.37984 0.41967 0.42599
0.34715 0.40620 0.41259
IMSE 0.07944 0.08577
ML LS

0=10.22 a=10.09

N Real
B=4.50 B=4.20
A=3.33 A=3.08
0.99203 0.99044 0.99208
0.95123 0.95048 0.95185
0.87985 0.87650 0.88162

50

0.78506 0.77287 0.78835
0.67570 0.65437 0.68065
0.59930 0.57642 0.60529
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0.52309 0.50434 0.53002
0.44933 0.44033 0.45701
0.37984 0.38494 0.38808
0.34715 0.36036 0.35559
IMSE 0.02588 0.00087
ML LS
0=10.07 a=10.38
N Real
B=4.09 B=4.23
A=3.11 A=3.12
0.99203 0.99202 0.99974
0.95123 0.95136 0.99318
0.87985 0.88035 0.96437
0.78506 0.78611 0.89375
0.67570 0.67742 0.76775
100 0.59930 0.60145 0.65419
0.52309 0.52566 0.52508
0.44933 0.45226 0.39239
0.37984 0.38307 0.26966
0.34715 0.35049 0.21578
IMSE 0.00042 0.00689

Glial alas) JS vic IMSE  lalsal) Uadl) cilagya Jacugia g il 3l die olil) Ay clpaii (4) o) Jgsa
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ML LS
a=16.54 a=16.40
N Real
B=1.36 B=1.42
A=20.63 A=20.52
10 0.99150 0.98632 0.97218
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0.94811 0.92189 0.94826
0.87266 0.81707 0.86333
0.77336 0.68882 0.73307
0.66016 0.55427 0.61519
0.58197 0.46818 0.55312
0.50474 0.38854 0.50285
0.43076 0.31722 0.46206
0.36178 0.25516 0.42875
0.32958 0.22766 0.41439
IMSE 0.07146 0.02442

ML LS
a=16.21 a=16.23

N Real

B=1.19 B=1.32
A=20.20 A=20.32
0.99150 0.99147 0.99973
0.94811 0.94814 0.99313
0.87266 0.87275 0.96405
0.77336 0.77331 0.89276
0.66016 0.65966 0.76575
50 0.58197 0.58100 0.65155
0.50474 0.50324 0.52203
0.43076 0.42872 0.38948
0.36178 0.35927 0.26734
0.32958 0.32687 0.21388
IMSE 0.00127 0.00745

N Real ML LS
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0=16.19 0=16.22
B=1.08 B=1.24
A=20.09 A=20.30
0.99150 0.99137 0.99142
0.94811 0.94738 0.95110
0.87266 0.87087 0.87838
0.77336 0.77008 0.77896
0.66016 0.65511 0.66417
100 0.58197 0.57569 0.58592
0.50474 0.49733 0.51062
0.43076 0.42239 0.44091
0.36178 0.35272 0.37834
0.32958 0.32029 0.34994
IMSE 0.00102 0.01396
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27.67361 41.80321 13.98888 15.74118 17.52831
33.43643 44.43346 24.0036 28.82578 10.94639
16.73129 25.79361 40.14268 28.32003 24.79808
45.67381 21.01278 33.9471 54.37103 41.31727
14.37032 29.99307 31.33361 18.03201 22.52475
20.97183 45.39975 27.13051 30.70509 32.31069
27.21915 30.73538 17.36873 18.91115 34.05623
18.76197 15.5715 21.83442 20.67509 43.17171
21.58317 64.47916 26.38144 14.40276 33.43204
43.59613 22.58518 27.50706 35.46944 30.97481
28.13736 21.29798 29.64965 21.71226 31.98895
39.77207 24.6079 26.53215 35.96631 33.82708
27.78258 21.79262 25.23172 30.00842 42.73277
39.2202 20.92807 27.53864 14.0523 46.43188
21.2578 24.21202 19.17518 43.7473 25.85252
17.95303 19.65168 21.35194 24.34303 23.83226
31.0714 35.22171 20.20719 25.23825 46.06243
17.68173 29.30978 32.7188 45.30921 49.54992
22.35576 23.02155 28.38207 26.20349 16.21248
17.36769 43.23819 17.47152 52.56529 23.62316
22.37284 42.68294 23.7518 20.25372 12.52384
44.00892 25.70927 41.52993 35.95247 24.8371
27.55426 16.29816 17.94704 38.56468 29.88207
21.87907 31.00705 40.51121 35.37063 18.87255
23.63873 38.56759 33.22711 24.62181
27.01929 43.18517 19.47413 48.56043
36.23938 30.29664 41.45411 28.20355
21.69199 25.48724 16.57269 28.36965
30.25591 11.14641 32.82181 22.61264
70.12289 53.20924 31.74407 34.4685
12.4928 27.96514 32.32969 18.03053
26.25786 23.60049 61.29501 19.41016
27.72515 29.52663 15.83818 63.73456
41.04673 42.11701 30.3385 16.15579
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19.0197 26.136 26.90965 34.83015
19.93766 32.52878 22.79154 25.66051
45.937 44.25927 18.86968 18.7393
35.89904 17.80985 49.83939 15.32794
19.25358 20.89739 50.84991 52.08334
46.82634 26.94311 40.79788 21.01671
16.06956 36.53221 34.50587 24.63528
24.48828 25.85246 24.47428 18.92686
32.45757 19.52505 30.23361 29.24512
13.92127 41.47532 33.0695 25.66409
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@ ¥ Aleiadl il ghk Gl djedd 858 o (e A SHLERY) 5 uladd) (e uaall Cun )

Beadll Alsilae b Aallapad) Ay matil) Sl e lgde Jemall (ga ilily o il od ks

t ) ChLERY) e3a (g

Akaike's Information Criterion(AIC),;.'lsbm(l —2-4)

t b LS L) 1agh dalall dsaiall )
AIC = —2L(6 \ x) + 2p . (25)
Aphail) ALy wjsll Al 8 Cledad) aae Jiai :p
i) cilily claalid (Log Likelihood Function)ms sll dla gilesd Jia: L(6 \ x)

Bayesian Information Criterion _ (BIC) (n,SalS\j.nghu(Z—Z—4)

fp kY g Laall )

BIC = —2L(8 \ x) + plog(n) .. (26)
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( (67) smll

(17) slaall

LAl @lily @laaliad (Log Likelihood Function)sua il alla ausle sl Jiai: L(G \ x
c T )
oplaill dllaa¥) ayall dly 8 Sladadll 2o Jia :p
.z\_\:\d\ A Jian

(CAIC)Consistent Akaike Information Criterion suiall  SilS))Las(3-2-4)

b LS 8 (CAIC) Geadl) (SIS) dildadl) (o LAY dineall )

- 2
CAIC = —2L(6 \ x) + n_i

- -~ (27)

Estimate of Parameters clalzall nadi 3-4

. Gyall

i) Ay bl aarall (uSpm ajes Cilaleal Cfpas Jiay(7) a8y Jgaa

Method a B A
Max 2.020392 12.00378 | 0.150786
LS 2.026702 12.00426 | 0.06964

@hb alail S alagl Cangs (2-4) Bl 8 WS (9 Al (GOF) dalhadll Gua chlidl pladiad (ghas
Joan (& ol Gl By ¢ Spanll ddailae A (o2l GUayw Gubaaal) ooayell @bl el Aly Jial )

Y1 aadl b e LSy L) il Jiey

@i Glagu (pdapal olid) Al dlaal) s sl (8) a8y Joa

Method AlC BIC CAIC
Max 1547.068 1529.173 18.00627
LS 4081.557 4063.662 19.95692
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S @8 Gy bl cubadl el cladl Als GUL(GOF) dilhadl s chlid) o (8) Jsas s
Lk o @l @hEAY) g die dgles Lod 3 Cila aheV) IS iyl o) Laadl Cus Syeal dlidlae

ceaill culad) 8 4 Jeagil) Sle ae ol ey oladl Alls bl Ladle ST iyaie aed alie V) Gl
S A, LoV ISV a aenall S wisl i Al sl Al Juad) o) BlSlaall Cjlas il i

Jlasialss , g3 Uy Combiaall (i) A1) ol clan) Gubdl Adaall clldl e Lokl sda 3uks

) My pudapal Y USY) Ay Byakall slid) Alag Auaial) slid) A3 (9) Jgan

T Real | MLE T Real | MLE T Real | MLE T Real | MLE T Real MLE
S(t) | S(t) S(t) | S(t) S(t) | S(t) S(t) | S(t) S(t) S(t)

10.95 | 0.99 | 0.97 | 18.93 | 0.74 | 0.65 | 23.62 | 0.48 | 0.40 | 27.54 | 0.30 | 0.25 | 32.53 | 0.16 | 0.12

11.15 | 0.99 | 0.97 | 19.02 | 0.73 | 0.64 | 23.64 | 0.48 | 0.40 | 27.55 | 0.30 | 0.25 | 32.72 | 0.15 | 0.12

12.49 | 0.97 | 0.94 | 19.18 | 0.72 | 0.64 | 23.75 | 0.47 | 0.40 | 27.67 | 0.30 | 0.24 | 32.82 | 0.15 | 0.12

12.52 | 0.97 | 0.94 | 19.25 | 0.72 | 0.63 | 23.83 | 0.47 | 0.39 | 27.73 | 0.30 | 0.24 | 33.07 | 0.15 | 0.12

13.92 | 0.94 | 0.90 | 19.41 | 0.71 | 0.62 | 24.00 | 0.46 | 0.38 | 27.78 | 0.30 | 0.24 | 33.23 | 0.14 | 0.11

1399 | 0.94 | 0.89 | 19.47 | 0.71 | 0.62 | 24.21 | 0.45 | 0.37 | 27.97 | 0.29 | 0.23 | 3343 | 0.14 | 0.11

14.05 | 0.94 | 0.89 | 19.53 | 0.70 | 0.62 | 24.34 | 0.44 | 0.37 | 28.14 | 0.28 | 0.23 | 33.44 | 0.14 | 0.11

14.37 | 0.93 | 0.88 | 19.65 | 0.70 | 0.61 | 24.47 | 0.44 | 0.36 | 28.20 | 0.28 | 0.23 | 33.83 | 0.13 | 0.10

14.40 | 0.93 | 0.88 | 19.94 | 0.68 | 0.59 | 24.49 | 0.44 | 0.36 | 28.32 | 0.28 | 0.22 | 33.95 | 0.13 | 0.10

15.33 | 0.90 | 0.84 | 20.21 | 0.67 | 0.58 | 24.61 | 0.43 | 0.36 | 28.37 | 0.27 | 0.22 | 34.06 | 0.13 | 0.10

15.57 | 0.89 | 0.83 | 20.25 | 0.66 | 0.58 | 24.62 | 0.43 | 0.36 | 28.38 | 0.27 | 0.22 | 34.47 | 0.12 | 0.09

15.74 | 0.89 | 0.82 | 20.68 | 0.64 | 0.55 | 24.64 | 0.43 | 0.36 | 28.83 | 0.26 | 0.21 | 34.51 | 0.12 | 0.09

15.84 | 0.88 | 0.82 | 20.90 | 0.63 | 0.54 | 24.80 | 0.42 | 0.35 | 29.25 | 0.24 | 0.20 | 34.83 | 0.11 | 0.09

16.07 | 0.87 | 0.80 | 20.93 | 0.63 | 0.54 | 24.84 | 0.42 | 0.35 | 29.31 | 0.24 | 0.19 | 35.22 | 0.11 | 0.08

16.16 | 0.87 | 0.80 | 20.97 | 0.62 | 0.54 | 25.23 | 0.40 | 0.33 | 29.53 | 0.24 | 0.19 | 35.37 | 0.11 | 0.08

16.21 | 0.87 | 0.80 | 21.01 | 0.62 | 0.53 | 25.24 | 0.40 | 0.33 | 29.65 | 0.23 | 0.19 | 35.47 | 0.10 | 0.08

16.30 | 0.86 | 0.79 | 21.02 | 0.62 | 0.53 | 25.49 | 0.39 | 0.32 | 29.88 | 0.23 | 0.18 | 35.90 | 0.10 | 0.08

16.57 | 0.85 | 0.78 | 21.26 | 0.61 | 0.52 | 25.66 | 0.38 | 0.31 | 29.99 | 0.22 | 0.18 | 35.95 | 0.10 | 0.08

16.73 | 0.85 | 0.77 | 21.30 | 0.61 | 0.52 | 25.66 | 0.38 | 0.31 | 30.01 | 0.22 | 0.18 | 35.97 | 0.10 | 0.08

17.37 | 0.82 | 0.74 | 21.35 | 0.60 | 0.52 | 25.71 | 0.38 | 0.31 | 30.23 | 0.21 | 0.17 | 36.24 | 0.09 | 0.07

17.37 | 0.82 | 0.74 | 21.58 | 0.59 | 0.50 | 25.79 | 0.38 | 0.31 | 30.26 | 0.21 | 0.17 | 36.53 | 0.09 | 0.07

17.47 | 0.81 | 0.73 | 21.69 | 0.58 | 0.50 | 25.85 | 0.37 | 0.31 | 30.30 | 0.21 | 0.17 | 38.56 | 0.07 | 0.05

17.53 | 0.81 | 0.73 | 21.71 | 0.58 | 0.50 | 25.85 | 0.37 | 0.31 | 30.34 | 0.21 | 0.17 | 38.57 | 0.07 | 0.05

17.68 | 0.80 | 0.72 | 21.79 | 0.58 | 0.49 | 26.14 | 0.36 | 0.30 | 30.71 | 0.20 | 0.16 | 39.22 | 0.06 | 0.05

17.81 | 0.79 | 0.71 | 21.83 | 0.58 | 0.49 | 26.20 | 0.36 | 0.29 | 30.74 | 0.20 | 0.16 | 39.77 | 0.06 | 0.04

1795 | 0.79 | 0.70 | 21.88 | 0.57 | 0.49 | 26.26 | 0.36 | 0.29 | 30.97 | 0.19 | 0.16 | 40.14 | 0.05 | 0.04

17.95 1 0.79 | 0.70 | 22.36 | 0.55 | 0.46 | 26.38 | 0.35 | 0.29 | 31.01 | 0.19 | 0.15 | 40.51 | 0.05 | 0.04

18.03 | 0.78 | 0.70 | 22.37 | 0.55 | 0.46 | 26.53 | 0.34 | 0.28 | 31.07 | 0.19 | 0.15 | 40.80 | 0.05 | 0.04

18.03 | 0.78 | 0.70 | 22.52 | 0.54 | 0.45 | 26.91 | 0.33 | 0.27 | 31.33 | 0.19 | 0.15 | 41.05 | 0.05 | 0.04

18.74 | 0.75 | 0.66 | 22.59 | 0.54 | 0.45 | 26.94 | 0.33 | 0.27 | 31.74 | 0.18 | 0.14 | 41.32 | 0.04 | 0.03

18.76 | 0.75 | 0.66 | 22.61 | 0.53 | 0.45 | 27.02 | 0.32 | 0.26 | 31.99 | 0.17 | 0.13 | 41.45 | 0.04 | 0.03

18.87 | 0.74 | 0.65 | 22.79 | 0.52 | 0.44 | 27.13 | 0.32 | 0.26 | 32.31 | 0.16 | 0.13 | 41.48 | 0.04 | 0.03

18.87 | 0.74 | 0.65 | 23.02 | 0.51 | 0.43 | 27.22 | 0.32 | 0.26 | 32.33 | 0.16 | 0.13 | 41.53 | 0.04 | 0.03

18.91 | 0.74 | 0.65 | 23.60 | 0.48 | 0.40 | 27.51 | 0.31 | 0.25 | 32.46 | 0.16 | 0.13 | 41.80 | 0.04 | 0.03

Gl die) Aggall cladl 413 a8 ae abieY) QLK) Ll spaid) elad) A a8 (ol (9) dsas (e aadls
Oy panall Gige Jlaial oy LLa¥) sae )y WS () a3l e 5adliie Ll 5ae () L) LoDy, (Askakadl)
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2 e oeliy ddlan) ol Sla s (50) slad) a8 o (anpal) olis ae il 13 () ae duclline clad) dlla
e ol Adlan) Gl Jila e (16) il Glajes ladd) (el el 500 OIS 13y (Leeall) (e it sl
(1) IS 4 cpe WSy (%78) e i sbal) a8

100
™ =5t
.,
080 1 W= ——S{t) Max
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040 -
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0.00 -
SN QOUMORT AN NNIOMNMORTEHRNNANDOMNOM
SN OO NMMIOAOO A NNTTHOONNDO G
o B O I I T T O T O B I I

Agihatl) i) die alieY) SaY) Ay §yshally Lakadal) sl A iala (1)JSE

il s Gl 1) i i & |

Conclusions cilaliviuy|
 lgaaly ilalinal) (e dles ) Jguasl) LiSal Canidl il iayas
Gilaspe basio Sl s @Y (Greall Slayd) diph (e Jeail alae¥) G il ol gl coelsl —1
- Sl plaal 5zl aealy IMSE il Uaal
Lokl e ancdy Lo 1309 ¢ bkl gaendy Al aas 0Ly Gadlin (IMSE) ladll Gilasye Lasgio ad =2
. Aglasy)
L) g oy LS 4l Qld e ity Ga3l) e Aealliie elad) Alla o)) 0 aall kil 25 Gk e =3
Uasal) 13 leadll Cige Jlaal a3
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