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Abstract—Considering two independent Pareto distributions we have obtained the asymptotic tests for the parameters in this
article. After getting the distribution of the sum of the transformed variables, the conditional distribution of complete sufficient
statistic of interest has been obtained by fixing the sum of the transformed variables. This conditional distribution is used to
obtain the tests for testing. (i) one parameter is larger than the other and (ii) equality of both parameters. Further the power

functions of the asymptotic tests have been derived and some power points have been presented.
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l. INTRODUCTION

Let U and V be independently distributed Pareto
distributions with probability density function (p.d.f)

cOf

fo(w; 0y) = {gert’ 0, <u<b, c>0known (1.1)
0; otherwise
cO;

£y (:0,) = {pert’ 0, <v<b, c>0known (1.2)

0; otherwise

The Uniformly Most Powerful (UMP) test for testing one-
sided and two-sided hypothesis of uniform distribution (and
hence generalized uniform) is available in the literature (see
Lehmann). Uniform distribution being a particular case of
non-regular family of distributions, Bhatt [7] has obtained
UMP test for testing this general family. Also Bhatt and Patel
[8], have obtained UMPI test and confidence bounds.
Generally for regular family adequate amount of literature is
available for testing such as Engelhardt at el [2], Keating at
el [4], Handa et al [6], Al-Shah at el [5], Bayond at el [1], all
have studied comparison of two regular distributions, but
Bhatt and Patel [9], have studied power function
distributions. In this article we have studied the asymptotic
tests for testing the parameters of two Pareto distributions.
Asymptotic UMPI tests have been derived in section 3 after
obtaining necessary asymptotic conditional distributions in
section 2. The power functions has been obtained in section 4
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and has been tabulated for some points of the power
function.

Il. ASYMPTOTIC CONDITIONAL DISTRIBUTIONS

Let U; Uy... Uyand Vi V,... V, be two independent random
samples from (1.1) and (1.2) respectively. Let U, and V,,
lowest order statistic for random samples on U and V
respectively.

Since Fy(u)=1- ( He and F,(v) =1-— ( ¢ are
distribution functions of U and V respectlvely The
corresponding p.d.f. of U, and V,,, are

0 c
funy () = my [0 = @1
and
fiy @) = ma[ 20250 & (22)
Vn, 2 v v '

Making transformations

91 c+1
Si=nc|l—-|—
Up,
and
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92 c+1
52 = n,c 1-{—
unz

(2.1) and (2.2) transforms to

cni—1
faG=(1-o0) s @3)
and
cny—-1
fald=(1-50) s, 24)

respectively. Taking limit asn, - coandn, -» © S; and S,
are asymptotically distributed as exponential E(0,1), where
p.d.f. of E(u, o)

le‘%(""‘) <x<bh0<ao
fx(mo) = g  H# ' (2.5)
0, otherwise

Since U and V are independently distributed S; and S, are
independently distributed. As S; and S, are independently
distributed as E(0,1), W, = n,S; , W, = 1,5, and T =
W; + W; then the conditional distribution of W; given T has
p.d.f. as

61 —€E1W1
fwyje(wi/t) = T _e-ar W1 <t (2.6)
Where
_1 1 6 _ 6 @
61_771 Uz’nl_cm'nz_cnz -

which can be shown by taking the joint p.d.f. of W, and W,
and making the transformation T =W, + W, , so that we
get the marginal distribution of T as

t t

f() e M M2 0
t)=————;0<tn #7
T n—1 1 2

2

Using this marginal distribution the conditional distribution
of W, given T =t has p.d.f. given in (2.6)

I1l. ASYMPTOTIC TESTS

Someone may be interested in testing the hypothesis that one
parameter is larger than the other, that is
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Hy:6, > 6,
or may be interested in testing equality of parameters, that is
H,:0, =0,
Itis easy to see that H; is equivalent to H;

Hi: e > €4

]
where €,, = —2

,n1=n2=n,90=92—91
616,

and H, isequivalent to H,
Hy:e; =0,n, =n,=n

Using the monotonicity of likelihood, the usual asymptotic
level « UMPI test for H, is

1, if wy >c* for fixed t

1= dwi/0) = {0, otherwise GD

where c is given by

¢* = —log[——————], for fixed s,and fixed €,, (3.2)

€10 1-a(1-e~€10t)
Further the asymptotic UMPI level « test for testing Hy is

0, if ¢ <w; <c; for fixedt

92 = Pwi/t) = {1, otherwise (33)
where cyand c; are given by
(1 — @)[1 — e~€10t] = g=€10¢1 — g=€10%2 (3.4)

and

€10(1 — e€10t) 4 e=€10% (g, o5 + 1) —e 0% (g ek + 1) =a (3.5)

IV. THE POWER FUNCTIONS

In this section we discuss the asymptotic power points.

The asymptotic UMPI test at level « for testing H, : 6, > 0,
has been obtained in (3.1) and its power function is B, (€1) ,
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By, (€1) = fc mdwu

where c* is given by (3.2)

For some selected values the power points are given in table
(4.1). Also the asymptotic UMPI test at level a for the test
given in (3.3) and its power function S, (€;) ,

2 €, 11
By, (€1) = 1—[ P\
1 C; 1—e €1t

where the constants cjand c; are given by solving the
equation (3.4) and (3.5) respectively. For some values the
power points are given in table (4.2).

Table:4.1
[ n J oo | @ | € a=0.05 a=01
c* =0.59914 c* = 0.45052
0.23 0.529963 0962738
123 0.472872 0.362343
€w=5=104 100 0 20 223 0.23573% 0334813
323 0.142665 0223872
3 003 0.1
c* =0.59925 c* = 0.46062
1 0.705963 0.212088
2z 0314774 0418874
€nz=5t=15 ico o 20 3 0.167329 0233523
4 0.051214 0.138813
3 0.03 0.1
c* = 0.61625 c*=047764
i3 0.731968 0923781
23 0.300238 042463
€w=5,ﬁ).5 100 10 20 33 0.130004 0227432
4.3 0.0658128 0.130283
3 003 0.1
c* =0.29952 c* = 0.23205
03 0.863667 0.896153
23 0472871 0.362341
€m=1°,t=!0.‘ 300 13 20 33 0.15230% 0.281833
7.3 0.105737 0177828
10 0.03 0.1
c* =0.29952 c* = 0.00201
123 0.812213 0.283724
323 0.380622 0476752
€w0=10=15 300 13 20 323 0.20733L 0.298632
7.23 0.113%62 0.1883628
10 003 0.1
c* = 030024 c* =0.23093
2z 0.887774 0.996811
4 0.347385 0439473
€m=mlc=05 300 13 20 5 0.4737 0.26328
3 0.052226 0.160373
10 0.03 0.1
c* =0.19772 c* = 0.15356
0.73 0.261243 0.591645
373 0.472871 0.362341
Em:ls,ﬁto.l 430 13 30 6.73 0.235735 0338813
$.73 0.142665 0223872
i3 0.03 0.1
c* =0.19772 c* = 0.15356
223 0.6£0842 0.94367
323 0.330345 0377738
Em:]j,g:],_s 430 13 30 7.23 0.23303% 0241425
1023 0.125111 0123234
13 003 0.1
c* =0.19772 c* =0.1535
273 0.772716 0.5774223
3.73 0.335046 0.4383223
€0=154=05 430 13 30 7.75 0.217163 0310683
10.73 0.117338 0.19283106
i3 0.03 0.1
Table 4.1 shows some power points for testing
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Hl . 92 > 61
Table: 4.2
=0.05 a=0.1
n o1 6z € |c*1=0.54466 [c*1=0.4397
c*2=1.2478 |c*:=1.0151
09 0.049128 0.1
25 0.66437 0.598108
5 0.926315 0.878917
€10=0.9,u=0.4 117 30 39 75 0.982385 0.96163
10 0.995612 0.987501
125 0.998888 0.995875
15 0.999716 0.998631
c*1-0.31031 |c*1=0.3154
c*2-2.0408 |c*2-1.8612
09 0.05 0.1
25 0.514708 0.524632
5 0.787244 0.792664
€10-09,u=1.1| 117 30 39 75 0.902415 0.906084
10 0.955087 0.957324
125 0.979324 0.980603
15 0.990482 0.991184
c*1-0.02622 |c*1= 0.065344
c*2-3.65634 |C¥*2=3.26639
09 0.05 0.1
25 0.063562 0.150997
5 0.122891 0.278717
€10-0.9,u=5 117 30 39 75 0.167709 0.387426
10 0.23068 0.479751
125 0.2795 0.558161
15 0.325222 0.624753
Table 4.2 shows some power points for testing
H 2 92 = 91

V. CONCLUSION and Future Scope

In this research article we have tried to give the asymptotic
tests for testing the parameters of two Pareto distributions.
Attempt has also been made to apply the results to find the
power points from the power functions. From table 4.1, one
observes that power goes on decreasing as the difference
between the parameters goes on increasing. It can also be
observed from table 4.2 that as the difference between two
parameters increases the power also goes on increasing
contrary to the previous case. One can extend this theory to
two-parameter truncated case also.
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