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[14] e pen s ] Cliiiuall (om jall J A e Aaual) 5 (oL oLt Bla) g3 YL i el
;\ﬁ,ﬂ.h-d\ Crmd G lial)
Kolmogorov- (K-S) Juial (e JS Jlesiad & (uSla gl a5 il (apall o sS clilll of e @iadll JaY
s bl G e (i asall 4 5 o)) 3) Chi-Squared Jkis) s Anderson Darling (A-D) Jlis) s Smirnov
roh WS 5 (Sla gl
Hy: x~Lomax Distribution
H;: x + Lomax Distribution
334l Cilalaall o Jiad) CuilS g cEasyFit 5.6 Jaladl Sbasy) mali ) aladio) o5 UL uSla ol ao ) 55 (338 68 o 2l
2 o) Cus (0 = 5.66375; f = 49.82834) & <llll Skl a8 At bdie Giah Gl a )il
(5) Jsaall LS culS AN &l jlaay)
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AWl @l Obg gwgedawo goge dz9350)l 45,0l de gazmall dplae Jo Slaiel Lomax gjss ddglge s

Al il (uSlagh o g Aaidle LEA) gl £(5) Jo
Kolmogorov-Smimov

Sample Size 128

Statistic 0.09667

P-Value 0.17116

Rank 28

o 0.2 0.1 0.05 0.02 0.01
Critical value 0.09484  0.1081  0.12003  0.13417  0.14398
Reject? Yes No No No No
Anderson-Darling

Sample Size 128

Statistic 1.3768

Rank 25

o 0.2 0.1 0.05 0.02 0.01
Critical Value 1.3749 1.9286 2.5018 3.2892 3.9074
Reject? Yes No No No No
Chs-Squared

Deg. of freedom 6

Statistic 7.8995

P-value 0.24556

Rank 24

@ 0.2 0.1 0.05 0.02 0.01
Critical value 8.5581 10.645 12.592 15.033 16.812
Reject? No No No No No

Y Sl () oS a5l Al A 5 JLaia ) ASES Al e b ecililall (Sla sl )55 Aaidha 5 gumn e

M

Lars

iy
-
-

N
=

0 |  —
0 ] 1" u E 4 4 5 “ n

A8 8a) cliludl uSla gt a9 Adlaial) ABUESY ANy dada 3(5) JS&
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Aal) il uSla gl g5 ApaS) N 3 gil) Ay sinla 1(6) JSi
DRSS 48 sy ddjlaal) 48 sk aladiady 4,8 6f gal) Alla ol

30 24 Adaall ) S5 &35 aadae M=4 s o3 DRSS 44yl A K Al (10 96 pasy die o J ganll (sl
il LS A panaal) Al il

DRSS aladial Aiall 1590 (2 sall ¢ 58 820 1(6) Jo>

0.2 2.54 4.33 6.94 9.22 14.83
0.4 2.69 4.26 6.94 9.47 18.1
0.81 2.69 4.33 6.93 9.74 15.96
0.9 3.02 4.34 7.26 9.74 18.1
0.81 2.87 4.87 7.26 10.66 18.1
1.05 3.25 4.87 7.32 10.66 18.1
1.26 3.31 5.09 7.28 11.98 19.13
1.26 3.25 5.09 7.39 11.25 22.69
2.07 3.36 5.34 7.87 12.03 23.63
2.02 3.36 541 7.63 11.98 25.74
1.76 3.7 5.32 7.63 13.11 25.82
2.02 3.82 5.62 8.53 13.11 25.74
2.23 3.88 5.49 8.53 14.24 32.15
2.23 3.57 5.85 8.66 14.76 36.66
2.23 3.7 541 9.02 14.83 46.12
2.46 4.26 5.85 9.22 14.77 46.12

o il culS a5 lSlad) ylad 8 4l yl Juadl i &I MLE 4550 aladinly Sle gl )5 Jales i o5 3
oy LS s ey sl 1ag A8 gl Ay a5 ) 0l 028 e 2Ly (6 = 7.466875; f = 65.85926) (seles

) =0 s
g) 65.85926

oy LS g A gyl bl il il of die 48 g5 gl Al i 25 Alaleall 28 e 3l
DRSS 48 sk 5 jahal) 48 g5 gall 412 ad 1(7) Jgoa

ﬁ(t) = (1 + =

—7.466875

t R(t) R(t) t R(t) R(t)
0.2 0.9802 0.9769 6.93 0.49 0.4648
0.4 0.9698 0.9543 6.94 0.4696 0.4643
0.81 0.9494 0.91 7.26 0.4492 0.4491
0.9 0.9392 0.9006 7.28 0.439 0.4481
1.05 0.929 0.8851 7.32 0.4288 0.4463
1.26 0.9085 0.864 7.39 0.4185 0.443
1.76 0.8983 0.8161 7.63 0.3981 0.4322
2.02 0.8779 0.7924 7.87 0.3879 0.4216
2.07 0.8677 0.7879 8.53 0.3675 0.3941
2.23 0.8371 0.7738 8.66 0.3573 0.3889
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2.46 0.8269 0.754 9.02 0.3471 0.375
2.54 0.8167 0.7473 9.22 0.3267 0.3675
2.69 0.7963 0.7348 9.47 0.3165 0.3584
2.87 0.786 0.7202 9.74 0.296 0.3488
3.02 0.7758 0.7082 10.66 0.2756 0.3184
3.25 0.7554 0.6904 11.25 0.2654 0.3005
3.31 0.7452 0.6858 11.98 0.245 0.2799
3.36 0.7248 0.682 12.03 0.2348 0.2786
3.57 0.7146 0.6664 13.11 0.2144 0.2512
3.7 0.6942 0.6569 14.24 0.2042 0.2258
3.82 0.684 0.6483 14.76 0.194 0.2152
3.88 0.6738 0.6441 14.77 0.1838 0.215
4.26 0.6533 0.6178 14.83 0.1633 0.2138
4.33 0.6329 0.6132 15.96 0.1531 0.1927
4.34 0.6227 0.6125 18.1 0.1123 0.1589
4.87 0.6023 0.5783 19.13 0.1021 0.1452
5.09 0.5819 0.5648 22.69 0.0919 0.1071
5.32 0.5717 0.551 23.63 0.0817 0.0991
5.34 0.5615 0.5498 25.74 0.0613 0.0834
5.41 0.541 0.5457 25.82 0.051 0.0829
5.49 0.5308 0.5411 32.15 0.0408 0.0508
5.62 0.5206 0.5336 36.66 0.0306 0.0366
5.85 0.5002 0.5207 46.12 0.0102 0.0193

o LS A aanl) A8 5 gl 410 aa 5 _0all A8 5 gll Aa sy 3 8

DRSS 4k sk o pUy 4y jpaiill g 4.8a) 48 65 gall Al o 3(7) JS

gty

s die Ol sall 2ae 5 Cile sanall dae (IS Laga o iall il 5l 3Ly 30 Gl 48 55 gall () (i BSLaal) il 5 guia b
. DRSS 44,k 5 RSS 43 kay 43l

plasiuly oy (pum pall 51 5 5y (Bl ARl (U jas (i ya (e L8104 55 sall (L Jas gl Bl cilall
Al s el J S 53

sl piall S Ala 8y ¢ ddlise @l 50 Cle sane 2ac die 5 RSS A yall Cile sanall dilae 48yl aladiinly
OSaY) 4y sl g )i i) (3 5k Jual a3 MPS cilibisal) il o8] aall &6y 5k b (uSlegd a5 aily
et 3} 48 g5 gall AVal a5 Jumdl) Lgidae | (8 4y ) gal) (5 maall ey yall 38 Hha 5 (5 saeall Slay jall 48l g alae )
(llall a3l aaell Alla 8 sluie Sy adiall mll 5 (5 jraall 4l (e Al <y jhe 22e Al e A3kl oda
llall oo jal aaall Alla & Jags gll ) L slasd) ) e Slad

Ll a e alaie YU ddlise <505 e gane dae die 5 GuSla gl a5 53l 48 55 gl A a3 5l Juadl
. MLE 44,k 4 DRSS 43 yhy 45 5l

o Gy e 138 5 Uadll Cilay e Jass gie & sane a4l 3 i)l aalaall aae 30 3 Aadl ana 31 LS f Jaadls
dilasy) Ayl

Ayl 68 OIS Al ad (AT bl e alaie YU ey 5 5il) 438 i g Al anl) gy ol 6 e

d

2

Al Gl 3 sl e Wil g 3kl (e la e s NRSS 5| ERSS
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Sometimes it is difficult to obtain the data and information required for research
for reasons that may be related to time and effort. In addition, in many applied
issues, obtaining real measurements of the variable of interest may be very
expensive. To solve these problems, the sampling method is used, which ensures
that the researcher achieves research objectives with the least time, effort, and
cost. One of the important sampling methods in this aspect is the Ranked Set
Sampling (RSS) method. From this standpoint, the main goal of the research was
to find the probability function of the Lomax distribution by estimating the scale
and shape parameters, in addition to estimating the reliability function of the
distribution. All of this will be done based on the Double Ranked Set Sampling
(DRSS), using both estimation methods, which are the Maximum likelihood
Estimation (MLE) and the Maximum Product Spacing (MPS). For the purpose
of comparing the two estimation methods of the reliability function, the Monte-
Carlo simulation method was used to generate data for the random variable that
follows the Lomax distribution with the use of the statistical criterion
represented by the mean square error (MSE). The research found that the (MLE)
gives the best estimate of the reliability function of the Lomax distribution when
using the (DRSS) method with different sample sizes and number of cycles. This
has been proven through experimental results, as the larger the sample size, the
better the estimation results, as the (MLE) method achieved a percentage of
preference (72.22%). To demonstrate the importance of the topic from an
applied and realistic perspective, real data was used on bladder cancer patients,
in which the random variable represented the disease remission times in months
(beginning of complete recovery), recorded from the time the patients entered
the hospital until they left it. It was tested that the data follows a Lomax
distribution using goodness of fit tests (Anderson-Darling, Kolmogorov-Smirnov
and Chi-square). Using the (DRSS) method, a sample size of 96 was drawn from
the total sample through four groups, and the process was repeated 24 times.
Using the (MLE) method as the best way to estimate the reliability function, it
was observed that the reliability of recovery from bladder cancer decreases with
increasing patient stay times in the hospital when using Treatment and recovery
protocol.
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