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Abstract

The development and modeling of probabilistic statistical distributions have garnered
considerable interest in recent years. This research introduces the one-parameter Parnav
distribution, an amalgamation of the exponential and gamma distributions, as a lifetime
distribution that may surpass previous distributions. Furthermore, the specific functions related
to this distribution are delineated, encompassing the Reliability function, probability density
function, and cumulative distribution function. Three robust estimate methods were employed:
the M estimator, the least absolute deviations method, and the optimal B estimation approach,
for estimating the distribution parameter and calculating the reliability function. The study
concluded with a discussion of the conclusions derived from both actual laboratory data and
simulations utilizing the Monte Carlo method, addressing both experimental and practical
dimensions. The reliability function and distribution parameter were established, and the Mean
Squared Error (MSE) was employed to identify the optimal estimating technique among the
proposed options. Compared to other robust estimation strategies, the optimal B method is

deemed the superior choice.
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n M-E LAD OBR
5 1.43 1.57 1.67

10 1.19 1.27 1.33

15 0.95 1.02 1.12
20 0.76 0.81 0.85
25 0.59 0.54 0.64
30 0.47 0.41 0.37
35 0.38 0.31 0.24

40 0.31 0.24 0.15
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45 0.26 0.20 0.10

50 0.24 0.19 0.09

a = 0.05Ls MSE 4 Jia (2)d g2
N M-E LAD OBR

5 044871 0.65118  0.84962
10  0.23698  0.29318  0.34391
15 0.12516  0.15077  0.19672
20  0.0755  0.08624  0.09593
25  0.04804 0.04206  0.05487
30 0.03491 0.02976  0.02676
35 0.02748 0.02281  0.01893
40 0.02281 0.01893  0.0149
45  0.01997 0.01702  0.01305

50 0.01893  0.01658 0.0127

a = 0. 15k a5l dalaal yads Jiay (3)d gl

N M-E LAD OBR
5 1.77 2.13 241
10 1.46 1.81 1.87
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15 1.21 1.51 1.41
20 1.00 1.24 1.03
25 0.84 1.00 0.73
30 0.72 0.79 0.51
35 0.63 0.62 0.37
40 0.57 0.49 0.28
45 0.53 0.43 0.24
50 0.51 0.40 0.22

a = 0.15Laic MSE 4a Jiay (4)Jd g3l

N M-E LAD OBR

5 0.64579 | 0.92564 1.2247

10| 0.47366 | 0.67215| 0.71371

15| 0.36888 | 0.49794 | 0.45056

20| 0.29901| 0.38012 | 0.30812

25 0.2548 0.29901 | 0.22826

30| 0.22599 | 0.24237 | 0.18318

35| 0.20654 | 0.20448 | 0.15925

40| 0.19451| 0.17955| 0.14554

45| 0.18688 0.1691 0.13984

1650



Al Kut Journal of Economics and Administrative Sciences /ISSN: 1999 -558X /ISSN Online 2707-4560/ Vol (17) Issue: 59-2025

(September)

50

0.18318

0.1641

0.13707

a = 0.4lais gl dalral pali Jiay (5)ds2ad)

N M-E LAD OBR
5 2.15 2.77 3.11
10 1.79 2.25 2.24
15 1.48 1.83 1.65
20 1.22 1.50 1.22
25 1.30 1.22 0.98
30 1.12 1.02 0.78
35 1.00 0.86 0.64
40 0.92 0.76 0.56
45 0.87 0.72 0.52
50 0.85 0.70 0.51

a = 0.4kyic MSE 4ad Jia (6)d 3

N M-E LAD OBR

5 0.71254 1.3245 1.8609
10 0.49712 0.78748 0.77965
15 0.36461 0.51741 0.43218
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20 0.28114 0.37198 0.28114
25 0.30455 0.28114 0.22115
30 0.25438 0.23018 0.18106
35 0.22562 0.19614 0.15741
40 0.20827 0.17748 0.14531
45 0.19811 0.17052 0.13961
50 0.19419 0.16714 0.13822

a = 0.3Ltis gl daleal i Jiay (7)J g2

N M-E LAD OBR
5 2.01 2.67 2.80
10 1.70 2.15 2.17
15 1.53 1.71 1.65
20 1.29 1.35 1.23
25 1.09 1.07 0.93
30 0.93 0.86 0.71
35 0.82 0.71 0.56
40 0.75 0.62 0.47
45 0.71 0.57 0.43
50 0.69 0.55 0.42
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a = 0. 3Laic MSE 4a Jiay (8)J saall

n M-E LAD OBR
5 0.67916 1.314 1.4964
10| 0.49813 | 0.78122 0.797
15| 0.42025| 0.50314 | 0.47384
20| 0.33058 | 0.35103 | 0.31133
25| 0.27066 0.2653 0.23064
30 | 0.23064 | 0.21505 | 0.18509
35| 0.20662 | 0.18509 | 0.15931
40 | 0.19265| 0.16916 0.1456
45| 0.18509 | 0.16091 | 0.13989
50| 0.18143 | 0.15773 0.1385

Lagall bl -8

gl )l Y Jia g

ol sl Al Jia giall dlee ¢y ALalill e L) axe 218,31 Jia Cua Sl delia b

dadal) clid) (9)J g

29 25 50 18 5 8
27 13 1 21 19 15
15 7 15 12 39 14
18 36 15 14 39 6
7 21 15 14 70 44
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1ali3) J ganlls eaia g LaS 5 ¢ oSIS) RN 5 Cagi g pams oy S 58 lial Qi) Aal) ULl Canlial) g il 4 jaal

A dal) iyl JLES) (10)d 2

Model K-S P — value AIC

Parnav 0.0933 0.7978 398.6740

S P-value 4ed o)) a5l (10-3) Jsaadl (8 dsia se LS 5 GlULLIT anliall a5 6ill 48 jaal Julaill 385 JYA (1
Jexinl Ua 5 (Pranav U )58 & 58 i) ol AN 4y jaiall dum 8l J sl iz 138 5 0.05 4o sine (5 sime (e

n
™,
MSE =£Z(Fi _F)? @D
i=1

o3
A i) A0aS) ) a3 ) ) A Jiai F
L pal) Al Ay 5 5l Al A i3 F

48 8at) cliLll da ial) a8l 3 jha arand g MISE 4ad Jiag (11)J g2

Method M-E LAD OBR

MSE 0.28545 | 0.26001 | 0.21929

Glua gill g i)

e (3585 Adanle we ) o e gee JS5 OBR e G35 O o daiiall il g slSla) il A (e
s siall Clipall asan s 60AY) Gl al (e Juadl 43 3l alee 5 3 ppall Clise) alaal die Guasll Mf
e (L e OBR e (353 a5 0l

Ayl XS 5 G )58 Aalre il 5 prall Cliel) Al (8 paall i 43y )k alaicl G ialll an
oSl Gliall o san Al 3 a0 ) 6l Aalae phos OBR
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