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Abstract:

When the data is homogeneous, it can be represented by a certain probability distribution,
but if it is not homogeneous, it does not follow a single probability distribution, but for each
part of the data a specific distribution, and the same distribution may have different
parameters or different distributions, and in this case it is called a Mixture distribution.
Therefore, the importance of the Mixture distribution is that it is more accurate in the
goodness of fit of the data compared to the common distributions that do not take into
account the heterogeneity of the population. Our research deals with a Mixture probability
distribution of Two Parameters Mixture Lomax Distribution, which is a probability
distribution resulting from mixing the Lomax distribution with the longitudinally biased
Lomax distribution (L.B.W.L.D). And studying its characteristics and applying the survival
function to the mixed distribution using real data for a sample of patients infected with Covid
19 virus for a hospital, as well as comparing the Mixture Lomax distribution with the Lomax
distribution and the (LBWLD) distribution, and it was found that the Mixture Lomax
distribution is more appropriate than the other distributions according to the comparison
criteria (AIC, AICc, BIC, HQIC).

Keywords: Mixture Lomax distribution, Length biased, Lomax distribution, Maximum
Likelihood, Moment.
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(Numerical Result)  4duhil) i)
Al Sk (e 5 3l S e Gl (G 0l )l (e sl CBlas (e Aiadaill Sl e J seanll oy
(Covid 19)0 s baaall (mia yall e Aipad Dby pan a5 ¢Sl Lalall claalV) 4l b (pad) )
sliytaae e Jgnandl adg bl sda g s a5 30 2021/3/28 4lal 9 2021/1/1 (e 32all g 32aLka (98) anas
2 rmse LSy Adinall e s pall 2 ) e Jsdall 2o U = ey lld g (1) gL Adie abiadll (o all

(1) dsasl)
(Covid 19) Gusnie Oxbaall o pall gubully dulla slid) 320 (1) Jss>

i ti i ti i ti i ti i ti
1 0.143 21 0.571 41 1.000 61 2.000 81 3.571
2 0.143 22 0.571 42 1.000 62 2.143 82 3.571
3 0.143 23 0.571 43 1.000 63 2.143 83 3.714
4 0.143 24 0.571 44 1.143 64 2.286 84 3.714
5 0.286 25 0.571 45 1.143 65 2.286 85 3.714
6 0.286 26 0.571 46 1.143 66 2.429 86 3.714
7 0.286 27 0.571 47 1.286 67 2.429 87 3.714
8 0.286 28 0.714 48 1.286 68 2.571 88 4.000
9 0.286 29 0.714 49 1.286 69 2.714 89 4.143
10 0.286 30 0.714 50 1.429 70 2.714 90 4.143
11 0.286 31 0.714 51 1.571 71 2.714 91 5.143
12 0.286 32 0.857 52 1.571 72 3.143 92 5.429
13 0.429 33 0.857 53 1.571 73 3.429 93 5.714
14 0.429 34 0.857 54 1.571 74 3.429 94 5.714
15 0.429 35 0.857 55 1.571 75 3.429 95 6.143
16 0.429 36 0.857 56 1.571 76 3.429 96 7.143
17 0.429 37 0.857 57 1.714 77 3.429 97 7.429
18 0.571 38 0.857 58 1.857 78 3.429 98 8.000
19 0.571 39 1.000 59 2.000 79 3.571
20 0.571 40 1.000 60 2.000 80 3.571
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: (Data Fitting) <Uibul) 4adla jLdd) 1-8
TwoParameters Mixture ) (sialzall 53 Lliaall (Lomax) gt g (1) s 8 bl o)) e 2SEL

A8 Apca 8l s gan g A8l sl (Chi-square) Jbia) Jainl o3 Y o) (Lomax Distribution

Hy:The data have Two Parameters Mixture Lomax Distribution

H;:The data dont have Two Parameters Mixture Lomax Distribution
Ay davall Cous g XZ seliaal) a8 ludial PUtR P Ailan) i il oda LAY

(0i—E;)?
A=Y, o cn(20)

1 (2) Jsta (O LS L) il cuilS
il daidle JLGA) il (2) Jgda

Distribution X2 X? Sig. Decision
Mixture Lomax 3.9152 5.99 0.1412 Accept H

e (5.99) Al s A saall 2 Lad e JB) (3.9152) Aalldl 5 Ay sendl) 2 dad ol (2) dsaall (e Laadl
138 5 (0.05) 4 simall (s sina (1o 58I a5 (Sig=0.1412) 4ad o) s k=5 <ldll sae o)) 3 (df=2)d > A0
. hlisd) (Lomax) st s g 555 iaall clilud) of (o) adel) i b b ) pae Sin

:(L.B.W.L.D) « Lomax ()5 g hlidall Lomax g)si O Alaliall 2-8
digal) Gl e cuida ) g dey )Y AiUaal) sl jlaal 505 (3) Jsas One
Al s &I LS (3) do

Distribution AIC AlCc BIC HQIC
Mixture Lomax 54.2412 54.3675 59.4111 10.9573
L.B.W.L.D 529.2739 529.4002 534.4439 15.5810
Lomax 473.2088 473.3351 478.3787 15.3562

oS e i ils Liidl (Lomax) @ish aaldll Gl jlisyl Hulee oL (3)dss (e Ll
(Covid_19)cs s biadal) (i jall clily 4 g Jay 18 5 salie V) (Lomax) @585 (L.B.W.L.D)
Alisal (Lomax) gsi
:(Real data analysis) 4d8al) cliba) Juas 3 -8
ad e Jsanll o35 ((MATLAB Yash gealiys i€ ol A1l g cilalaall 4 500l 0l e J geaal) (i jal
osll) dalra 5 (q=2.8191) JS-ll dalea 4o il o ) 5l Jialea i SIS 5 (MLLLE)A&: oy 3 )38 £ 180) 4l
(4) Jsaall 8 (e LS il ils il 5 calae W1 SaY) 43y Hlal (a5 (b=1.3263)
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Cbaall gl sall (MLL.E) plie ) Glea¥) 43 play L ALIGLY £ B) A3 a5 gy 18 330 (4) Jgo>
(Covid 19) (s

i ti S i ti So i ti S i ti S

1 0.14 0.8473 26 0.57 | 0.55439 | 51 | 1.57 | 0.26902 [ 76 | 3.43 | 0.11299
2 | 0.14 0.8473 | 27 | 0.57 | 0.55439 | 52 | 1.57 | 0.26902 | 77 | 3.43 | 0.11299
3 | 0.14 0.8473 | 28 | 0.71 [ 0.49055 | 53 | 1.57 | 0.26902 | 78 | 3.43 | 0.11299
4 | 0.14 0.8473 |29 | 0.71 [ 0.49055 [ 54 | 1.57 | 0.26902 | 79 | 3.57 | 0.10723
5 029 | 0.72758 | 30 | 0.71 | 0.49055 | 55 | 1.57 | 0.26902 | 80 | 3.57 | 0.10723
6 | 029 | 0.72758 | 31 | 0.71 | 0.49055 | 56 | 1.57 | 0.26902 | 81 | 3.57 | 0.10723
7 | 029 | 0.72758 | 32 | 0.86 | 0.43738 | 57 | 1.71 | 0.24748 | 82 | 3.57 | 0.10723
8 | 029 | 0.72758 | 33 [ 0.86 | 0.43738 | 58 | 1.86 | 0.22849 | 83 | 3.71 | 0.10191
9 | 029 | 0.72758 | 34 | 0.86 | 0.43738 | 59 2 0.21167 | 84 | 3.71 | 0.10191
10 [ 0.29 | 0.72758 | 35 [ 0.86 | 0.43738 | 60 2 0.21167 | 85 | 3.71 | 0.10191
11| 029 | 0.72758 | 36 | 0.86 | 0.43738 | 61 2 0.21167 | 86 | 3.71 | 0.10191
12 [ 029 | 0.72758 | 37 | 0.86 | 0.43738 | 62 | 2.14 | 0.19669 | 87 | 3.71 | 0.10191
13 | 043 | 0.63197 | 38 [ 0.86 | 0.43738 | 63 | 2.14 | 0.19669 | 88 4 0.09242
14 | 043 | 0.63197 | 39 1 0.39259 | 64 | 2.29 | 0.18328 | 89 | 4.14 | 0.08818
15 | 043 | 0.63197 | 40 1 0.39259 [ 65 | 2.29 | 0.18328 | 90 | 4.14 | 0.08818
16 [ 0.43 | 0.63197 | 41 1 0.39259 [ 66 | 2.43 | 0.17124 | 91 | 5.14 | 0.06541
17 | 043 | 0.63197 | 42 1 0.39259 [ 67 | 2.43 | 0.17124 | 92 | 5.43 | 0.06056
18 | 0.57 | 0.55439 | 43 1 0.39259 [ 68 | 2.57 | 0.16038 | 93 | 5.71 | 0.05625
19 | 0.57 | 0.55439 | 44 | 1.14 | 0.35451 | 69 | 2.71 | 0.15055 [ 94 | 5.71 | 0.05625
20 [ 0.57 | 0.55439 | 45 | 1.14 | 0.35451 | 70 | 2.71 | 0.15055 [ 95 | 6.14 | 0.05061
21 | 0.57 | 0.55439 | 46 | 1.14 | 0.35451 | 71 | 2.71 | 0.15055 [ 96 | 7.14 | 0.04042
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0.57 | 055439 | 47 | 1.29 | 0.32185 | 72 | 3.14 | 0.12606 [ 97 | 7.43 | 0.03809

23

0.57 | 0.55439 | 48 [ 1.29 | 0.32185 | 73 | 3.43 | 0.11299 | 98 8 0.03401

24

0.57 | 055439 | 49 [ 1.29 | 0.32185 | 74 | 3.43 | 0.11299

25

0.57 | 0.55439 | 50 [ 1.43 | 0.29361 | 75 | 3.43 | 0.11299
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(Y ey (4) JSE 5 (4) Jsaad) e

13 5 e L) A1Al A llaa V) Al Cuiadall Aal) sae ) ) LalSE Alia) s ae Lo canliii ¢ ) Alla dad o)) (1
a4l 5 (0.8473) agilis Jiaial () 5S5 aa 5 a5 830l uilaall m pall (L8 A oda ailiad ae il
(0.09242) aelay Jlaial () 58 o 52 28 3l Gaibiaall (aza yall 5 (0.39259) aedlls Jlaial (5585 5Ll 7 3a) (ibiadll
NS

Led S A o ol gl il dade 13a g peaial 5 S 5 (a3 e Al ol o5 (0, 1 )55 (pain o ola) Ala o (2
(e e Auailiia
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