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Abstract

In this paper, different goodness of fit tests for the Rayleigh distribution are considered based on simple
random sampling (SRS) and ranked set sampling (RSS) techniques. The performance of the suggested
estimators is evaluated in terms of the power of the tests by using Monte Carlo simulation. It is found that
the suggested RSS tests perform better than their counterparts in SRS.
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1. Introduction

Let X be a continuous random variable with probability density function f(x) and
cumulative distribution function (cdf) F(x). The entropy is known as a measure of

uncertainty and dispersion and it is defined by Shanon (1948) for the random variable X
as

H(f) =—j_*°° f (x)log f (x)dx.
As it was shown by Vasicek (1976), the above estimator can be expressed as

H(f) :ﬁlog(;—pFl(p)]dp.

Let X, X,,..., X, be a simple random sample of size n from a population with cdf F(x),

and let X, X,),-.., X,y be the order statistics of this sample. Vasicek (1976)'s estimator
of entropy is defined as
13 n
Han = H Zl Log {ﬂ( X(i+m) - X(i—m) )} 1 (1)

where the window size m is a positive integer less than n/2, X, =X, if i>n and
X =Xy if i<1. Vasicek (1976)'s estimator converges in probability to H(f) as
n,m—o, and m/n—0.
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Ebrahimi et al. (1994) suggested an estimator of entropy which is given by
13 n
=— > Log<s—(X;.m— X4 ,
n Izzll g {Cim ( (i+m) (i-m) )}
n—i

where ci=1+E if 1<i<m, ¢ =2 if m+l<i<n-m, and ¢ =1+—— |if
m m

n-m+1<i<n.

Ebrahimi et al. (1994) utilized the weight Zl in Vasicek (1976) estimator to have a
m

smaller weights and they proved that this estimator converges in probability to H(f) as
n—o, Mm—o and m/n—0.

Correa (1995) suggested an estimator of entropy to have a smaller mean square error

given by
. Z(J_l)( (|))
:__ZIog L — |
”_Z (X(j) ~Xy)
j=i-m
1 i+m .
where X, = 2m+1JZmX(J), and X=Xy, for i<m and X, =X, for
i>n-m

Recently, Al-Omari (2014) suggested new estimators of entropy based simple random
sampling, ranked set sampling (RSS) and double ranked set sampling (DRSS) methods in
the form

AHan = EZ I_Og {%( (i+m) X(’\I/l m) )}’ M= SRS! RSS, DRSS y

where c; =1+% if 1<i<m, ¢,=2 if m+1<i<n-m,and =1+% if n—-m+1<i<n,

X, for i<m and X fori >n—-m.

and X, =X, im = Xy
This paper is laid out as follows. Rayleigh distribution and its properties are discussed in
Section 2. Section 3, is devoted to the suggested goodness of fit tests based on SRS and
RSS methods. Section 4 is considered for power comparison using Mote Carlo
simulations. Finally, Section 5 is the conclusion.

2. Rayleigh distribution

The Rayleigh distribution is suggested by Rayleigh (1880), and later Siddiqui (1962)
discussed its properties. The Rayleigh is commonly used when two orthogonal
components have an absolute value. As an example, direction and wind velocity may be
combined to produce a wind speed. Also, it is used in clinical studies and life testing
experiments.
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Here, we investigate the powers of different goodness of fit tests for Rayleigh distribution
with probability density function (PDF) given by

XZ

fo(x;49):§e2‘92 X >0, (2)

where 6> 0 is an unknown parameter. Let X follows a Rayleigh distribution, then the
cumulative distribution function of X is defined as

X2

R (x;0) =1-e 2% x>0 ©)
fix

10 [
0.6 B

0.2

Figure 1: The PDF of the Rayleigh distribution for different values of 6

The mean and variance of X are u:H\E and 02:4_77[02, and its entropy is

1+ In(i}%, where A isthe Euler's constant. The Rayleigh distribution is skewed to

N

the right, where its skewness is

2z (7 -3)

J@a-zy

analyze skewed data. The survival function is S(x)=P(X >x) = Exp[—%j and the

. Therefore, it can be used efficiently to

hazard function is h(x):ﬂzé. Also, its inverse distribution function is

S(x) @
F*(v) :«/—eln(l—u), 0<wv <1, see Hirano (1986) for more details about the properties
of Rayleigh distribution.
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3. Test statistics

In this section, we will discuss the suggested goodness of fit tests based on SRS and RSS
methods.

3.1 Using SRS
In SRS, the goodness of fit tests which are considered here are:

28

The Kullback-Leibler based on Vasicek (1976)'s entropy estimator, which is
given by:

KLy, = —HV,,, —%iz:l:log[ fo (%0 0uns ) (6)

where the distribution of KL, is free of 8. Noughabi et al. (2013) showed under
the null hypothesis that KL, approach to zero in probability as N — oo,m — oo,

and m—)O.
n

The Kolmogorov-Smirnov test statistics :

i ~ A i—1
KS = Max{'\é%[ﬁ -F (X(i) + Oses )}’ '}Qi‘zz([':o (X(i) + Oses ) _T}} ()
The Anderson-Darling (1954) test statistics:

A? = —Zian:{(i —%) Iog[Fo (Xm Oces )} + (n —i +%j log [1— F, (x(i) O )J}— n. (8)

The Cramer-von Mises test statistics:

W2=Zn:[F (%0 )——2i_1}2+i. )
- 0\ “Xi)* “YsRs n 12n
The Zhang (2002) test statistics:
. i—; . i+ )
Z, =Max (i——]log Y B +(n—i+—jlog - ,
1<i<n 2 nk, (X(i),@SRS )_ 2 n[l— K (x(i),HSRS )}

z - _Zn: |Og[Fo (X(i) !fSRS ):| s log :1— K ()](-(i) , éSRS ):| |

=1 n—i+— -
2 2

(11)

2 =3 log ¢ %3)1_ , (12)
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where HV,, = Zlog[ ( )~ X m))}, F(.0) is the distribution function of
=1

Rayleigh distribution and ¢ = /ZLZXIZ , in all above test statistics.
N5z

3.2 Using RSS

Mclintyre (1952) was the first who suggested the ranked set sampling design for
estimating the population mean. The RSS involves randomly selecting k* units from the
population. These units are randomly allocated into k sets, each of size k. The k units
within each sample are ranked visually or by any inexpensive method with respect to the
variable of interest from smallest to largest Then the smallest ranked unit is measured
from the first set of k units. The second smallest ranked unit is measured from the second
set of k units. The process is continued in this way until the largest ranked unit is
measured from the kth set of k units. The whole process can be repeated h times to get a
sample of size n=hk.

For more works in RSS see Al-Omari (2011, 2014), Mahdizadeh (2012), Zamanzade et
al. (2014), Mahdizadeh and Arghami (2010), Haq et al. (2013).

Let X4, 1=12,---,k,j=12,---,h, be a ranked set sample of size n=hk from the
population of interest, where X ; is the ith order statistic from the jth sample, and let

Zy<Z, <---<Z, be corresponding ordered statistics values of the ranked set sample.

We develop the goodness of fit tests described above based on ranked set sampling
method. Thus, above goodness of tests counterparts for RSS are

o The test based on Kullback- Leibler distance and Vasicek (1976)'s entropy
estimator counterpart in RSS, which has the form

KLRSS _HV RSS __Z|0g|: ( (i) RSS ):| (13)
. Kolmogorov-Smirnov counterpart test statistics in RSS:
A i—-1
KS = Max{l}{llag( [H -F (Z(.) ) QRSS )}, EZXI:FO (Z(i)  Orss )_T:|} (14)
o Anderson-Darling counterpart test statistics in RSS:
__22{( ——jlog[ ( (,),HRSS)}+(n—|+2JIog[1 F, ( (,),HRSS)J}—n. (15)
o Cramer-von Mises test statistics:
;O . 2i-1T 1
W _;[F‘J(Z("’HRSS)_—zn T (16)
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o Zhang (2002) counterpart test statistics in RSS:

.1 1
i—= n—i+=>

N R O L T 2 17
Zy = Max (' Zjlog nFo(Z(i)véRSS) J{n |+2jlog n[l—Fo(z(i),éRssﬂ 40

ZA _ _i IOg [Fo (%(i) ’fRss )} N Iog [1_ 'fo (i(i) ! eRss )j| 1 (18)
=1 n—i+= I—=
i 2 i 2
A -1
Z. = Zn: log i ([f('i] Frss ) - : (19)
i=1 2 —l
)

where HV =12I09[2L(z(”m)—z(im))}, F,(.0) is the distribution function of
n m

i=1

. o A 13 . -
Rayleigh distribution and .., = /z—z z; . in all above test statistics.
)

4. Monte Carlo Study

In this section, we carry out a simulation study to investigate the performance of the
suggested goodness of fit tests.

4.1 Critical values

In all considered tests the null hypothesis is rejected when the test statistics are larger
than the corresponding critical values at a given significance level.

The performance is evaluated based on 100,000 replications of random samples of sizes
n=10, 20 and 40 from the Rayleigh distribution using SRS and RSS designs for
different significance levels. The problem of choosing the optimal values of m<(n/2)

which maximizes the powers subject to n is still open in the field of entropy estimation.
The window size corresponding to a given sample size should be selected in advance.
Therefore, in our simulations, we have used Grzegorzewski and Wieczorkowski (1999)'s

heuristics formula for choosing m as: m :Nﬁ+0.5}. The critical values are reported in
Tables 1-3 for o =0.01, 0.05, 0.1, respectively.

4.2 Power comparison

One of the main goodness of fit tests is based on the empirical distribution function
(EDF). The widely important EDF tests are the Anderson-Darling (1954), Kolmogorov-

Smirnov test, and Cramer-von Mises. Powers of tests based on KL, , and KL*>° depend

mn !
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on the value of m, and m is obtained using m =[\/ﬁ+0.5] A total of 100,000 random

samples of sizes n=10, 20,40 are generated from each of the alternatives.

In order to compare the powers of goodness of fit tests in SRS and RSS designs, we have
considered the eight following distributions as alternative distributions:

the Exponential distribution with mean 1, denoted by Exp(1),

the Uniform distribution on (0,1), denoted by U(0,1),

the Beta distribution with parameters 0.5 and 0.5, denoted by Beta(0.5, 0.5),
the Beta distribution with parameters 2 and 1, denoted by Beta(2,1),

the Gamma distribution with scale parameter 1 and shape parameter 0.5, denoted
by G(0.5),

the Gamma distribution with scale parameter 1 and shape parameter 2, denoted by
G(2),

the Weibull distribution with scale parameter 1 and shape parameter 0.8, denoted
by W(0.8),

the Weibull distribution with scale parameter 1 and shape parameter 1.4, denoted
by W(1.4).

The power of the tests at significance level o« =0.05 are summarized in Tables 4,5,6, for
n =10, 20,40, respectively.

In RSS scheme, the value of k (set size) is taken to be 2 and 5, so we can observe the
effect of increasing sample size while set size being fixed, and the effect of increasing set
size while sample is being fixed.

Based on simulation results it can be observed that:

The suggested RSS tests are more powerful as compared to their SRS
counterparts for all cases considered in this study.

The bold fonts in Tables 4-6 are the maximum power values for the test statistics
for each distribution. However, among all alternatives, the test Anderson-Darling
has the greatest powers in most cases.

The power of the goodness of fit tests increase in the sample size. As an example,
based on RSS with k =2 for the Beta distribution, Beta(2,1), the power values of

Z. are 0.234, 0.671, 0.984, respectively with n =10, 20,40.

Power simulations report that the tests statistics are most powerful when the
alternative distribution is gamma distribution with shape parameter 0.5.
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Table 1: Critical values of different tests of Rayleigh distribution for different

values of (n,k) in RSS design, at significance level o =0.01

Test Statistic
n k KL? KS A® W2 Zx Za Zc
2 1.920 0543 18924 0271 2073 1112 3.610
2 3 1274 0453 39794 0.267 2383 0.700 2.663
4 0957 0389 68224 0.253 2500 0500 2.104
5 0.793  0.344 104270 0.238 2516 0.387 1.684
2 1.340  0.464  40.651 0.289 2524 0715 2.775
3 3 0913 0379 87.012 0.277 2769 0446  1.968
4 0.722 0.326 150555 0.259 2.857 0.321  1.553
5 0.601  0.286 231.422 0.243 2.863 0249 1.242
2 1.047 0412 70436 0.296 2.834 0518 2.276
4 3 0.743 0334 152.024 0.281 3.024 0325 1.611
4 0588 0.285 264.818 0.261 3.085 0235 1.220
5 0.491  0.250 408.705 0.245 3.072 0.183  0.997
2 0.881  0.373 108.118 0.302 3.051 0.404 1.922
5 3 0633 0.302 235160 0.283 3227 0255 1.377
4 0.498  0.257 411.110 0.262 3.263 0.184  1.040
5 0422 0225 635853 0.246 3236 0.144 0.842
2 0.763  0.343 153.650 0.300 3.188 0.329  1.669
6 3 0552  0.278 336.427 0.286 3.367 0209 1.172
4 0441  0.236 589.345 0.263 3.393 0152 0.901
5 0.367 0.205 912.858 0.245 3.391 0119 0.731
2 0681 0.320 207506 0.304 3.374 0.278 1.495
7 3 0.498  0.258 455525 0.285 3.492 0176 1.036
4 0391 0.219 799.458 0.264 3538 0129 0.797
5 0.330  0.192 1240526 0.248 3.487 0.101 0.644
2 0.614 0300 268.935 0.303 3470 0239 1.352
8 3 0.452  0.242 592.014 0.283 3587 0153 0.927
4 0.361  0.206 1041.470 0.265 3590 0.112 0.705
5 0297 0.180 1617511 0.248 3576 0.088 0.582
2 0562  0.285 338596 0.307 3553 0210 1.216
9 3 0.410 0.230 747.402 0.288 3.713 0135 0.850
4 0.329 0.195 1316.814 0.267 3.734 0.099  0.659
5 0275 0.170 2045018 0.248 3.680 0.078 0.530
2 0523 0.271 416.434 0307 3660 0188 1.122
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Table 2: Critical values of different tests of Rayleigh distribution for different
values of (n,k) in RSS design, at significance level « =0.05

Test Statistic
n k KL KS A® W? Zk Za Zc
2 1.422 0470 16630 0191 1.341 1.009 2.308
2 3 0991 0389 36759 0.186 1567 0643  1.688
4 0778 0333 64488 0.174 1665 0468 1314
5 0.654 0294 100.010 0.165 1711 0.366 1.064
2 1.038 0400 37233 0201 1673 0.654 1.817
3 3 0741 0325 82280 0.189 1854 0417 1.288
4 0593 0278 144.879 0.177 1936 0304 0.997
5 0507 0244 225183 0.167 1962 0239 0.806
2 0831 0351 65.698 0.202 1.889 0478  1.478
4 3 0.608 0.285 145867 0.191 2.059 0307 1.062
4 0.493 0.243 257.256 0.179 2.118 0224 0.802
5 0.409 0214 400.388 0.168 2.145 0177 0.659
2 0.711 0318 102.225 0.204 2.042 0376 1.268
5 3 0528 0.257 227.406 0.192 2206 0.242 0.898
4 0.416 0219 401.672 0.179 2242 0.178 0.685
5 0355 0.192 625.399 0.168 2263 0.140 0.558
2 0621 0291 146.805 0.205 2.171 0.309 1.114
6 3 0459 0236 326976 0.193 2311 0199 0.782
4 0.374 0.201 578.201 0.180 2.373 0.147 0.603
5 0308 0.176 900.470 0.168 2.372 0.116  0.489
2 0567 0271 199.172 0.204 2275 0262 0.987
7 3 0421 0.219 444286 0.192 239 0.169 0.694
4 0330 0186 786.372 0.180 2455 0.125 0535
5 0281 0.164 1225597 0.169 2.456 0.099  0.433
2 0512 0254 259.677 0.204 2351 0.227 0.894
8 3 0378 0205 579.718 0.192 2472 0147 0.627
4 0306 0.175 1026.723 0.181 2514 0109  0.479
5 0.253 0.154 1600.645 0.169 2.526 0.086  0.390
2 0.467 0241 328377 0.206 2441 0201 0.820
9 3 0345 0195 733432 0.193 2559 0130 0572
4 0278 0.165 1299.204 0.181 2590 0.096  0.438
5 0237 0.145 2025973 0.170 2598 0076 0.358
2 0431 0.230 404.924 0.207 2506 0.180 0.760
10 3 0.318 0.185 905.167 0.195 2620 0117 0531
4 0.255 0.157 1603.536 0.181 2.626 0.086  0.403

5 0.217  0.138 2500.957 0.168 2.643 0.068 0.327

¥The value of m is taken to be [\/ﬁ+0.5] where N =nk is total sample size.
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Table 3: Critical values of different tests of Rayleigh distribution for different

values of (n,k) in RSS design, at significance level ¢ =0.1

Test Statistic
n k KL® KS A? W? Zk Za Zc
2 1.216 0434 15770 0.157 1.043 0959 1.865
2 3 0873 0356 35495 0.151 1236 0619 1.352
4 0703 0305 62997 0.142 1325 0454 1.059
5 0593 0270 98291 0.134 1375 0357 0.868
2 0913 0366 35.842 0.162 1.322 0.627 1.465
3 3 0667 0.297 80.361 0.152 1.481  0.404  1.040
4 0536 0.254 142592 0.143 1561 0.297 0.813
5 0.463 0224 222543 0.135 1590 0.235 0.660
2 0743 0321 63.827 0.162 1494 0462 1.197
4 3 0548 0.261 143302 0.155 1647 0299 0.858
4 0.449 0222 254186 0.144 1718 0220 0.662
5 0372 0196 396.885 0.136 1.754 0.174 0545
2 0.637 0289 99.888 0.163 1.630 0.365 1.024
5 3 0481 0235 224116 0.154 1775 0237 0.729
4 0377 0200 397.782 0.145 1828 0175 0.562
5 0325 0176 621.042 0.136 1.858 0.138  0.460
2 0558 0.266 143.942 0.164 1735 0301 0.903
6 3 0416 0215 323.054 0.154 1870 0.196 0.636
4 0.341 0184 573.448 0.145 1934 0145 0.496
5 0281 0161 895243 0.136 1950 0.115 0.403
2 0515 0.247 195908 0.163 1.820 0.256  0.805
7 3 0.386 0.200 439.883 0.155 1950 0.167  0.569
4 0.301 0.170 780.996 0.145 2.008 0.123 0.441
5 0.258 0.150 1219.515 0.136 2.027 0.098  0.358
2 0.465 0232 255904 0.163 1.891 0222 0.731
8 3 0.346 0188 574.699 0.155 2.015 0.145 0515
4 0.282 0.160 1020.532 0.145 2.065 0.108 0.396
5 0232 0141 1593.739 0.137 2.091 0085 0.323
2 0.425 0220 324117 0.165 1971 0197 0672
9 3 0315 0178 727.710 0.155 2.083 0.128 0.471
4 0.255 0.151 1292.254 0.145 2.128 0.095 0.363
5 0.219 0.133 2018.068 0.137 2152 0.076 0.296
2 0390 0.210 400.098 0.165 2.025 0176 0.623
10 3 0290 0.169 898.702 0.157 2.146 0.115 0.437
4 0235 0.144 1595768 0.146 2.168 0.085 0.335
5 0200 0.126 2492.068 0.136 2201 0.068  0.272

®The value of m is taken to be [Jﬁ+0.5], where N =nk is total sample size.
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Table 4: Power estimates of different goodness of fit tests in SRS and RSS designs
for n=10 and «=0.05
Test Statistics
Samplin  Alternative KL  KS A’ W2 Zx  Za  Zc
g scheme distribution m=3
Exponential(1) 0.484 0566 0767 0.613 0.728 0.715 0.717
Uniform(0,1) 0.178 0.103 0.263 0.112 0.275 0.245 0.293
Beta (0.5,0.5) 0.682 0334 0732 0387 0.730 0.732 0.763
SRS Beta(2,1) 0.475 0280 0.293 0.361 0.192 0.320 0.327
Gamma (0.5) 0921 0.885 0978 0.908 0.973 0.974 0.975
Gamma(2) 0.072 0.181 0.257 0.200 0.205 0.174 0.170
Weibull(0.8) 0.763 0.777 0921 0.812 0.903 0.900 0.901
Weibull(1.4) 0.104 0.200 0.332 0.227 0.290 0.255 0.263
Exponential(1) 0.535 0.613 0806 0.662 0.764 0.762 0.755
Uniform(0,1) 0.180 0.093 0.268 0.106 0.280 0.254 0.299
Beta (0.5,0.5) 0.694 0.333 0.758 0.403 0.757 0.760 0.787
RSS Beta(2,1) 0.484 0.278 0278 0.362 0.176 0.315 0.324
k=2 Gamma (0.5) 0941 0910 0986 0.931 0.981 0.983 0.982
Gamma(2) 0.080 0.202 0.286 0.226 0.226 0.198 0.186
Weibull(0.8) 0.801 0.812 0939 0.847 0.921 0.923 0.920
Weibull(1.4) 0.115 0.224 0.366 0.253 0.316 0.287 0.285
Exponential(1) 0.656 0.726 0904 0.786 0.870 0.874 0.850
Uniform(0,1) 0.202 0.092 0328 0.119 0.339 0.315 0.340
Beta (0.5,0.5) 0.774 0398 0.861 0501 0.854 0.858 0.864
RSS Beta(2,1) 0562 0339 0354 0455 0.208 0.369 0.404
k=5 Gamma (0.5) 0983 0.963 0997 0.976 0.996 0.996 0.996
Gamma(2) 0.100 0.264 0.374 0305 0.294 0.274 0.230
Weibull(0.8) 0900 0.896 0.981 0.927 0.972 0.975 0.969
Weibull(1.4) 0.139 0.291 0474 0.340 0.407 0.389 0.346
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Table 5: Power estimates of different goodness of fit tests in SRS and RSS designs
for n=20 and «=0.05

Test Statistics

Sampling  Alternative KL  KS A? W2 Zx  Za  Zc
scheme distribution m=4

Exponential(1) 0.845 0.864 0956 0.900 0.935 0.935 0.938
Uniform(0,1) 0.469 0.156 0.399 0.189 0.410 0.397 0.462
Beta (0.5,0.5) 0966 0.598 0930 0.693 0.919 0.944 0.950

SRS Beta(2,1) 0.845 0527 0.627 0.672 0.376 0.684 0.632
Gamma (0.5) 0.998 0.996 1 0.997 1 1 1
Gamma(2) 0.179 0329 0432 0375 0.335 0.298 0.311

Weibull(0.8) 0979 0976 0996 0985 0.994 0.994 0.995
Weibull(1.4) 0.255 0.368 0.534 0.420 0.463 0.424 0.449

Exponential(1) 0.869 0.891 0.967 0.922 0.949 0.950 0.950
Uniform(0,1) 0.468 0.150 0.410 0.192 0.421 0.413 0.474
Beta (0.5,0.5) 0.968 0.622 0943 0.721 0.936 0.953 0.959

RSS Beta(2,1) 0892 0551 0664 0715 0372 073 0671
k=2 Gamma (0.5) 0.999 0.997 1 0998 1 1 1
Gamma(2) 0193 0357 0466 0410 0.360 0.330 0.336
Weibull(0.8) 0984 00982 0997 0989 0.995 0.996 0.996
Weibull(1.4) 0271 0.400 0575 0457 0497 0.465 0.480

Exponential(1) 0934 0951 0992 0971 0.985 0.985 0.982
Uniform(0,1) 0.521 0.165 0508 0.235 0.505 0.494 0.530
Beta (0.5,0.5) 0.987 0.730 0983 0.838 0.977 0.984 0.985

RSS Beta(2,1) 0961 0669 0836 0.868 0484 0.876 0.821
k=5 Gamma (0.5) 1 1 1 1 1 1 1
Gamma(2) 0216 0.437 0575 0509 045 0.418 0.391

Weibull(0.8) 0.996 0.995 1 0.998 0.999 0.999 0.999
Weibull(1.4) 0.314 0500 0.703 0579 0.611 0.579 0.557
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Table 6: Power estimates of different goodness of fit tests in SRS and RSS designs
for significance level n=40 and « =0.05
Test Statistics
Sampling  Alternative KL KS A? W2 Zx  Za  Zc
scheme  distribution m==6
Exponential(1) 0.990 0991 0.999 0.996 0.997 0.998 0.998
Uniform(0,1) 0.871 0.283 0.651 0377 0.64 0.737 0.744
Beta (0.5,0.5) 1 0.897 0.998 0.958 0.996 0.999 0.999
SRS Beta(2,1) 0.998 0.854 0950 0.953 0.934 0.99 0.964
Gamma (0.5) 1 1 1 1 1 1 1
Gamma(2) 0.38 0571 0686 0.639 0.557 0.527 0.555
Weibull(0.8) 1 1 1 1 1 1 1
Weibull(1.4) 0.520 0.638 0.796 0.708 0.722 0.698 0.722
Exponential(1) | 0.993 0.994 0999 0.997 0.998 0.999 0.999
Uniform(0,1) 0.874 0.285 0.668 0.393 0.649 0.747 0.755
Beta (0.5,0.5) 1 0.917 0.998 0.967 0.997 1 0.999
RSS Beta(2,1) 1 0.889 0975 0.976 0.969 0.998 0.984
K=2 " Gamma (0.5) 1 1 1 1 1 1 1
Gamma(2) 0.398 0.605 0.719 0.677 0.586 0.561 0.581
Weibull(0.8) 1 1 1 1 1 1 1
Weibull(1.4) 0.539 0.673 0.829 0.744 0.750 0.731 0.747
Exponential(1) 0.999 0.999 1 1 1 1 1
Uniform(0,1) 0923 0.348 0.790 0.508 0.738 0.828 0.820
Beta (0.5,0.5) 1 0.971 1 0.992 1 1 1
RSS Beta(2,1) 1 0.964 0.999 0.999 0.999 1 0.999
k=5 Gamma (0.5) 1 1 1 1 1 1 1
Gamma(2) 0.442 0.707 0.826 0.784 0.691 0.658 0.648
Weibull(0.8) 1 1 1 1 1 1 1
Weibull(1.4) 0.611 0.785 0920 0.855 0.849 0.831 0.823
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5. Conclusion

The goodness of fit tests for the Rayleigh distribution using SRS and RSS methods is
considered in this paper. Monte Carlo simulation are devoted to study the power of the
tests. It is found that the tests based on RSS are more powerfull than thier SRS
counterparts. Also, the test Anderson-Darling is the most powerful among all tests in
most cases.
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