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Abstract

In this research, a new generalization of the Rayleigh distribution called the
Rayleigh-Kumaraswamy distribution was introduced. The extended formulas for the
probability density function (PDF) and cumulative distribution function (CDF) were
derived. Furthermore, some uses of distribution properties such as moments and
moments generating function were also derived. The PDF property of the distribution
was preserved. Additionally, A simulation study was conducted using different
sample sizes and various assume .Two different methods for estimating the
parameters of the new distribution are presented: the least squares method, and the
method based on percentiles. Simulation studies are conducted to compare the

performance of these estimation methods using different sample sizes and assumed
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parameter values. The comparison is based on statistical criteria such as mean square
error and bias. The results indicate that the least squares method performs the best.
Keywords: Rayleigh distribution; Probability density function (PDF);
Cumulative distribution function (CDF); least squares method.
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Percentiles 4% b Jlxinls (b ,a, o) alteall 4 08l sl (1) Jsaal

. PARAMETAR ESTIMATOR BIAS MSE
oa | al|b a a b a a b a a b
10 0.1005174 1.503945 2.01265 0.00051735 0.00394452 | 0.01265023 0.00002684 0.00116687 | 0.01647584
20 |p1l125] 2 0.1001313 1.500664 2.003028 0.0001313 0.00066419 | 0.00302831 0.00000711 0.00025793 | 0.00451402
50 0.1000213 1.500105 2.000444 0.00002128 0.00010538 | 0.00044356 0.00000121 0.00003604 | 0.00077211
100 0.0999943 1.500002 1.999829 -0.00000575 0.00000197 | -0.0001714 0.00000031 0.0000086 | 0.00019538
10 3.085746 0.1065091 1.57311 0.08574582 0.00650907 7.31E-02 0.03944999 0.00017332 | 0.01938286
20| 3 |01l 15 3.024617 0.1020086 1.524605 0.02461668 0.00200856 2.46E-02 0.00570393 0.0000249 | 0.00316668
50 3.005644 0.1005235 1.507184 0.00564406 0.00052354 7.18E-03 0.00073374 0.00000317 | 0.00042555
100 3.000258 0.1001235 1.502209 0.00025788 0.00012348 2.21E-03 0.00017443 0.0000007 | 0.00009813
10 0.5729738 2.359234 0.1165886 0.07297376 0.35923368 1.66E-02 8.78E-03 2.31E-01 4.50E-04
20 | o5 2 | 01| 0.5230996 2.096613 0.1051384 0.0230996 0.09661348 5.14E-03 1.16E-03 2.85E-02 5.75E-05
50 0.5038933 2.012927 0.1008657 0.00389329 0.01292699 8.66E-04 1.21E-04 2.82E-03 5.89E-06
100 0.5002638 2.000351 0.1000623 0.00026377 0.0003515 6.23E-05 2.66E-05 5.36E-04 1.28E-06
10 0.1003146 0.1003528 0.1003441 0.0003146 0.00035281 3.44E-04 3.90E-07 6.00E-07 4.60E-07
20 | 01101102 ]| 0.1000954 0.1000915 0.1001067 0.0000954 0.00009146 1.07E-04 5.00E-08 8.00E-08 6.00E-08
50 0.1000293 0.10002 0.1000337 0.00002927 0.00002002 3.37E-05 1.00E-08 1.00E-08 1.00E-08
100 0.1000097 0.1000028 0.100012 0.00000972 0.00000279 1.20E-05 0.00E+00 0.00E+00 0.00E+00
10 1.947056 2.923107 3.885184 -0.05294357 -0.07689317 | -1.15E-01 4.73E-02 2.51E-01 9.79E-01
20 | 2 3 4 1.960361 2.932613 3.932341 -0.03963924 -0.06738719 | -6.77E-02 2.02E-02 6.37E-02 2.71E-01
50 1.988154 2.966172 3.936534 -0.01184598 -0.03382804 | -6.35E-02 6.34E-03 1.04E-02 4.91E-02
100 1.992407 2.9807 3.965684 -0.00759342 -0.01929966 | -3.43E-02 1.88E-03 2.67E-03 1.31E-02
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Least Square 48 b Jwaiuls (b ,a, ) albeall 4 sl assll (2) J gaall

N PARAMETAR ESTIMATOR BIAS MSE
a|a|b a a b a a b a a b
10 0.1000627 1.499411 1.996338 0.00006266 -0.00058938 | -0.0036617 | 0.00001326 | 0.0021576 | 0.00799941
20 |o1l15] 2 0.0998627 1.498606 2.001489 -0.00013727 | -0.00139387 | 0.00148936 | 0.00000206 | 0.00014883 | 0.00131868
50 0.0999419 1.499655 1.998525 -0.00005807 | -0.00034474 -0.001475 | 0.00000033 | 0.00001861 | 0.00020894
100 0.0999899 1.499858 1.999655 -0.00001015 | -0.00014244 | -0.0003452 | 0.00000009 | 0.00000385 | 0.00005565
10 2.994866 0.0998625 1.500977 -0.00513372 -1.37E-04 9.77E-04 0.00338237 | 0.00001084 | 0.00115004
20| 3 0115 2.994973 0.0997582 1.499761 -0.00502683 -2.42E-04 -2.39E-04 0.00042311 | 0.00000129 | 0.00016417
50 2.998629 0.0999513 1.497917 -0.00137053 -4.87E-05 -1.78E-04 0.00004341 | 0.00000014 | 0.00002233
100 2.999328 0.0999627 1.499822 -0.0006724 -3.73E-05 -2.08E-03 0.00001016 | 0.00000003 | 0.00000544
10 0.5060992 2.040655 0.1012882 0.00609919 4.07E-02 1.29E-03 3.79E-04 1.79E-02 0.0000192
20 |os5!| 2 |01 0.500948 2.008449 0.1001455 0.00094804 8.45E-03 1.46E-04 5.62E-05 2.98E-03 | 0.00000292
50 0.4996349 1.997759 0.099871 -0.00036509 -2.24E-03 -1.29E-04 8.00E-06 4.70E-04 0.0000004
100 0.4996323 1.998106 0.0999007 -0.00036768 -1.89E-03 -9.93E-05 1.93E-06 1.32E-04 | 0.00000009
10 0.1000053 0.0997069 0.1000414 0.00000534 -2.93E-04 4.14E-05 8.47E-06 1.33E-05 0.0000098
20 |01101]012| 0.1000165 0.0997781 0.1000333 0.00001654 -2.22E-04 3.33E-05 1.52E-06 2.15E-06 0.0000018
50 0.1000054 0.0999238 0.1000098 0.00000544 -7.62E-05 9.83E-06 2.10E-07 2.80E-07 | 0.00000026
100 0.1000118 0.0999634 0.1000156 0.00001185 -3.66E-05 1.56E-05 5.00E-08 6.00E-08 | 0.00000006
10 1.977001 3.046072 4.144225 -0.02299926 4.61E-02 1.44E-01 4.20E-02 3.04E-01 0.9068783
20 | » 3 4 1.988361 2.989142 3.996779 -0.0116388 -1.09E-02 -3.22E-03 7.82E-03 4.94E-02 | 0.17773366
50 1.998461 2.988279 3.984915 -0.00153923 -1.17E-02 -1.51E-02 1.62E-03 7.90E-03 | 0.02799758
100 1.997891 2.991465 3.990025 -0.002109 -8.54E-03 -9.98E-03 4.28E-04 1.99E-03 | 0.00732894
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