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Abstract: This paper deals with transforming two parameters Kappa (a, f) into three parameters Kappa (a, f, )using exponential of
given CDF of Kappa by a new parameter (3)thenthe new generated three parameters Kappa is obtained, also its cumulative distribution
function (CDF), and then the derivation of r'"moment formula about origin is also derived after application of certain formulas of
integral, and then we derive the formulas for maximum likelihood estimators of three parameters (a, B, 1), all the derivation required are

explain.
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1. Introduction

Kappa probability distribution was introduced by Mielke
and Mielke and Johson, it is one of family distribution that
represent data with positive skewed model'.Many research
work, on powering the given CDF by a power, from
parameter to obtain a new exponential class
family,Gupta et all'), (1998) work on generalization of
standard exponential distribution to obtain a new
exponentiated exponential family, Gupta and Kundul® in

(2001) discuss the properties ofexponential
family, Nadarajah, S.!®]  (2005) work on transforming
Gumbel distribution to exponentiated

one, Nadarajah, S .and Gupta, A.K.[>111  (2007), derive
exponentiated gamma with application, Samir, K. A.,El —
Sayed, A. Elsherpieny and Yassmen, Y. A./71] (2009)
workon maximum likelihood estimators (MLE’s) for the
unknown parameters and the corresponding asymptotic
variance covariance matrix of the three-parameter Kappa
distribution will be obtained under type Il censored
sample™.  AlsoD.S. Hassun, Inam A. N.and Layla M. N3]
(2014) work on introducing three methods, for estimating
the two parameters (a, 8), Kappa distribution, these methods
are maximum likelihood, maximum entropy, and L -
moments.

The r"non-central moments are derived, all the required
formula for integrals needed explained, especially for
maximum entropy method, since it requires four steps to
beapplied, using Lagrange multipliers and certain
constraints.

In our research, we work on extending two parameters
Kappa to one with three parameters, using exponentiated.
The P.D.F is obtained which have three parameters () scale
parameter and two shapes parameters (a, A), also CDF is
derived and rt* Moments about origin and maximum
likelihood estimators are obtained.

2. Definition

The two- parameter Kappa distribution (o, B)ist:

fx) = 5[‘“‘([—;) 1™ € x,0, >0 ...(1)

FG) = 2fa+ ()] x>0 ..(2)
=3 3
A new family can be obtained from;
G(x) = [FI* . (3)
This implies;
x* x_
Gx) =—a+ (5]« xoB,A>0 ...(4)

B B

New generated P.D.F is;
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This new generated three parameters kappa (a, B, A);
mr=e(x") = fow x"g(x)dx x,a,B,1>0 ..(6)
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letZ =a+ (%)a A tla = (%)a
zZ—a= (;C—g)a —dz = ow;a dx
) A A
mr= ‘[7 WIZ ..(8)
L =f0 x" A o+ (B) IR adx -.(9)
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Now
1 X
z—a)e=—

B
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x = B(z — a)e L= 2 T e T [+ (2) )1 Ty 1 -
B 1 B
dx = " (z—a)d tdz xifa(at+xif)a—1] ...(14)
b= [ Bl -
#L (- )]Tz—lz;}\(z—a)a i logl=nlogl—nllo§,B+(7\—1);10gxi
#Iw[ (z - a)]%_lz%dz - %Z log (a + (%)a>
A = A
@[ - +ilog - )
@ T [ —u)]T“ldu = +(3)
0 d(l—h—)d(ﬂ) logl=nloghA—nAlog B+ (A -1 X7 1logx—
pA- z(a__z( 1)T—_ d(:+r_)a - (10) 2 1log(a+( ) )+Z 1log<a+ ( ) ) .(15)
a B
I = Bfﬁ’f; xr+/1+a—1[a + (%)a]é_ldx .. (11) = nlog A —n\logp + A - 1)2 log x; — 22 10g"€ a
a i=1 i=
. z=a+(%) +(%)a)+nloga
(Z - a); == n X \@
dx_E(Z_a)a _Zlog(CH_(E) )
Letu = z =nlogA —nMlogf + (A —1) Z log x; + nloga — (1
dz = afdl(lx
B b3 afer (3
A ﬂr+}\+a v _)\_ Then;
Bl+a f (z—a)y«za dlogl n - 1% xXi\“
u—a—wzdu—dz ETY —X—nlogﬁ+;logxi—E;log(a+<ﬁ))
&ﬁrf (au — a) y(au)a Yo du dlogl =—_n7\ )le—aﬁ—a( DlogB
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Therefore, the general formula of r®*moment for new n N
modified three parameters kappa is; Lo _) Z + 09 ( )
m’T = 11 + 12 [ : )

Which represent equation (10) and equation (13) knowing X\
that (& > A). +—Z]Og¢([x+( )
3. Estimation by Maximum Likelihood Method ag)fl =0=
Let x1,x; ... x, be a random sample from g(x) defined by " __, _ Zl . EZI i+ (ﬁ>a
equation (5), then!7": 5 = nlogh Z, ogxi + 1 ogifix 7 )
n ) = l=n
L= ng(xi) Awip = 1 x\*
i=1 nlogB — X1, logx; + X7, logix + (E) )
dlogl
ap
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n\ A x; "B %logp Now we explain different terms of p.d.f andc.d.f
F =1+ 5) Z ARG according to different sets of parameters that is necessary to
i=1 (01+ (j) ) explain the shape and behavior of p.d.f and c.d.f as

Finally shown in the two figures below,
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Figure 1: The C.D.F result is obtained have three parameters (B) scale parameter and two shapes parameters (a, A).
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Figure 2
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Figure 2: The P.D.F result is obtained

4. Conclusion

We explain different figures representing the p.d.f of
modified Kappa, and also c.d.f, using different of value.We
see that all the curves are flexible, this is due to modification
of Kappa.

Modification through exponent gives new p.d.f which is
necessary when the values of random variable lie between
zero and one.

We suppose the variation of estimatorsa=0.2, 8 = 1.8 ,A =
0.8,the results can show in Fig. (1) and Fig. (2)which is in
red color.

Then suppose the variation of estimatorsa =0.1,8 =
0.6,A = 1.2,the results can show in Fig. (1) and Fig.
(2)which is in green color.

We suppose the variation of estimators area=0.4,f =
1,2 = 0.6,the results can show in Fig. (1) and Fig. (2)which
is in blue color.

References

[1] A.Slam,M. and Shahbazi.Q.M.,(2007). “Economic
Reliability test plans using the generalized exponential
distribution™, Journal of statistics Vol 14.

[2] BungonKumphon. (2012). “Maximum Entropy and
Maximum Likelihood Estimation for the Tree-

Volume 6 Issue

parameters Kappa distribution”, Open Journal of
statistics, 2012,2,415-419.

[31 D. S. Hassun, InamA.N.and Layla M. N.
(2014),“Introducing  Different Estimators of two

Parameters Kappa—distribution”,International Journal of
Advanced Research in Engineering and Technology
12,107-115.

Firouzabadi, Morteza, Katebi, Serajddin, (2013), “An
extension of a discretization method to solve fuzzy
fractional differential equation”, 13" Iranian Conference
on Fuzzy Systems (IFSC) 1- 5.

Gupta, R.D. and Kundu, D. (2001),“Exponentiated
exponential Family; an alternative to gamma and
Weibull”, Biometrical Journal 43,117-130.
Kundu,D.andGupto,R.D.(2005), “Estimator of p(y <
x)for generalized exponential distribution”,
MetrikaVol.61.No.(3).291-308,2005.

Marco Cello, Giorgio Gnecco, Mario Marchese, and
Marcello Sanguineti, (2011), “CAC with Nonlinearly-
Constrained Feasibility Regions”, IEEE
COMMUNICATIONS LETTERS, VOL. 15, NO. 4.

[4]

[5]

[6]

[7]

[8] Nadarajah, S. (2005),“The exponentiatedGumbel
distribution with climate application. Environ Metrics
17,13-23.

[9] Nadarajah, S .and Gupta, A.XK. (2007), “The

exponentiated gamma distribution with application on
drought data”, Calculate statistical association Bulletin
59,29-54.

[10]Nan-Cheng Su, Arjun K. Gupta, (2015), “On some
sampling distributions for skew-normal population”,

8, August 2017

WWW.ijsr.net
Licensed Under Creative Commons Attribution CC BY

Paper ID: ART20174840

DOI: 10.21275/ART20174840

1261


www.ijsr.net
http://creativecommons.org/licenses/by/4.0/

International Journal of Science and Research (1JSR)
ISSN (Online): 2319-7064
Index Copernicus Value (2015): 78.96 | Impact Factor (2015): 6.391

Journal of Statistical Computation and
SimulationVolume 85, Issue 17

[11] Samir, K. A., El-Sayed, A. Elsherpieny and Yassmen,
Y. A. (2009),“Parameter Estimation for Three-
Parameter Kappa DistributionUnder Type Il Censored
Samples”, Journal of Applied Sciences Researchl0,
1762-1766.

[12] Tomasz J. Kozubowski. (2008), "Multitude of
Laplacedistributions”, Statistical Papers, 3/11/2008

[13] Yazhuo Zhang and Baodong Zheng, (2013), “The
Stability Criteria with Compound Matrices”, Abstr.
Appl. Anal.Volume 2013, Special Issue (2013), Article
ID 930576, 5 pages.

[14] www.e-sciencecentral.org.

Volume 6 Issue 8, August 2017

WWW.ijsr.net
Licensed Under Creative Commons Attribution CC BY

Paper ID: ART20174840 DOI: 10.21275/ART20174840 1262


www.ijsr.net
http://creativecommons.org/licenses/by/4.0/



