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Abstract

In this paper proposed generalization formula for transmuted distribution is derived by the
researcher , that can use to extend ,generalize, distribution ,and it is to be useful in wider applications
in reliability, engineering and in other areas of research.
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1.1.Introduction

Transmuted distributions are extended models. Shaw & Buckley (2009) , used
the rank transmutation map RTM , a tool for the construction of new families of non-
Gaussian distributions. They used it to modulate a given base distribution for the
purposes of modifying the moments, in particular the skew and kurtosis . They
introduced the quadratic rank transmutation map (QRTM) that has been used by
many authors to introduce different new important distributions, Weibull distribution
Aryal & Tsokos (2011). generalization of the generalized inverse Weibull
distribution by Merovci et al., (2013),generalize the Rayleigh by Merovci(2013), the
transmuted Lindley distribution by Merovci (2013), original articles on the
transmuted Fréchet Distribution Mahmoud and Mandouh(2013), generalization of
the exponentiated Lomax distribution by Ashour and Eltehiwy (2013), generalized
the three parameter modified Weibull distribution by Khan and King(2013), linear
exponential distribution of four-parameter generalized version of the transmuted
generalized linear exponential distribution by Elbatal et al., (2013), trasmuted
additive Weibull distribution by I.Elbatal and Aryal (2013), beta transmuted Weibull
distribution by Pal and Tiensuwan (2014), characterise the transmuted inverse
Weibull distribution by Khan, et al., (2014), and a new generalized version,
transmuted exponentiated gamma by Hussian (2014). A transmuted exponentiated
Weibull geometric distribution is studied by Saboor et al., (2016). While in this
paper we propose generalized formula for transmuted distribution, that can use to
extend ,generalize, distribution .
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2. Main Results

Definition 2.1.

(Proposed General Formula for Transmuted Distribution)

A random variable X is said to have transmuted distribution when its ditrbution
function ,G, (x) is defined as follows:

|((1 + DG (x) — 2AG?(x) + AZ(—l)”lGli(x) n is odd
i=3

Gy (x) = n ¢y
G,(x) + 7\2(—1)”161"(96) n is even
where [A] <1 =
and  Grq2(u) = G, (Gfl(u)): Graa(u) = Gy (G3*(w) (2)

Formula(1), can be proved using the , Principle of Mathematical Induction D. B.
Surowski(2011),, which is stated as
Let N be a set of positive integers, and assume that for each let n € N we have a
property P(n). Assume
1) P(a) istrue forsome a €N,
2) Whenever P(m) istrue for al a < m < n, then P(n) is also true, and then
P(n)isalsotruea <n
That is
1) Leta =2, then G,(x) = G;(x) + AY2 (=116 (x)G, (x)
Go(x) = (1 + NGy (x) — GE(x)
which is called quadratic rank transmutation, then P, is true,
2) Foranyintegerm > 2,if P istrue, either k iseven, that is
Gy(x) = G (x) + AXK ,(—1)"1GL(x) is true, then k + 1 is odd
Gy(x) = (1 + DG, (x) — 246G (x) + AT (=1)H1GE(x) is true
or k is odd, then
Gy(x) = (1 + DG, (x) — 2AG?(x) + A XK (=1)1GE(x) is true,
and
Gy(x) = Gy (x) + AT (=116 (x) is true.
Thus P(m) is true, either m is even or odd , then P(m + 1) is true.
Then the statement P(n) is true for all integersn > a = 2.

2.1.1.Properties of Proposed General Formula for Transmuted Distribution
From this formula,(1), we note the following:
1) If A =0, then we have the distribution of the base random variable,

2) If u = G,(x), then from(1), G,(x) = {%Z -0

3) G(x) =5 if A=0,

4) The even rank transmuted distribution is symmetric while the odd transmuted
distribution is not, according to this formula

Gri2(1—u) =1 — Gy (w). 3)
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Definition2.1.1.1. (Fourth Rank Transmuted Distribution)
A random variable X is said to be fourth rank transmuted Weibull distribution
random variable if it has the following cumulative distribution function ,cdf,

Go(x) = (1 + )61 (x) — AGf (x) + 4G} (x) — AG{ (x) (4)
and the pdf
g2(x) = g1 (0)[1 + 1 — 2AG; (x) + 3AGE (x) — 4AG7 (x)] ()

where g,(x), g»(x) are the pdf's corresponding to the cdf's G, (x) and G,(x)
respectively. We note
Firstly, when A =0, G,(x) = G,(x)
Secondly, (5) is a pdf where
_ 92(x) = g1()[1 = 212G (x) — 3GF (x) + 4G} (x) — 1}]
since
1) g2(x) > 0 when
g1(x) >0,a)if A<0 and [1—A{2G,(x) —3GZ(x) + 4G} (x)}] <0
b)if >0 and 1> A{2G,(x) — 3G*(x) + 4G3(x) — 1}

2) J2,9:(0) dx = 1,u = Gy (%), du = Gy (x) g1 (¥)dlx
J5 g dx =[1—Mu? —wd +ut—u =1,
Which means G,(0) =0,G,(1) =1
Thirdly , since  Ggq,(w) = G, (Cil‘l(u)), then

Griz G) = % ,only when A = 0, to say that rank transmutation is median-

Preserving

Eample 2.1.1.2. (Fourth Rank Transmuted Weibull Distribution)
According to (1) fourth rank transmuted Weibull distribution,FRTWD, can be
defined as

Ferrwp (X, 5, 1) =

=1—e %" 421~ _4)e20x 4 3p0-3axF _ g)e—taxf (5

Shape parameter 8 > 0, scale parameter a > 0,

Now the pdf , reliability, hazard, cumulative hazard functions are
respectively

Ferrwn (6 @, B,2) = BaxP~1e~®F[1 — 21 + 81e~o" —9pe~20x |

4Ae—3axﬁ]

(7)
Rerwp (6 a, B, 1) = e‘“xﬁ[l — 22+40e~xF _ 3pe-2axF | 4/19‘3“"3]

B B ] ®
) _ PaxP1[1-22+81e7%X" —9)1e=2ax" 14 e"30X"]

herwo (% @, B, 4) = [1-2A+42e-axF _37e-2axF 1 420-3axF) ©)
for [1—2A+4de~ " —32e 205" 4 4230 15 0 ifa, >0
HFRTW(x_F ,a,B,4) = —In[ Rerwp (x; @, B, )]
It can be given as
Hpprw (x5, @, B,4) =
—Ine~®"[1 — 22+42e~" — 3)e=20x" 4 4Re-30xF] (10)
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Therefore the rth moment about the origin is defined as

r(Z+1
E(XT) = —(’i ) A _ 2 i il rezta >0 (11)
B B2 3B 4B
a 2 3 4

And the rth moment about the mean is defined as

G+ A A
EX)=p=EX) = ﬁ; [1— 21+ —1—_1+—ﬂ
aPB 28 3B 4P
T(z+1)
E(X?) = E(X?) = -2 — =+, whenr =2
aB 2/3 38 4B

Therefore from (12) we can find all central moments about the mean p,
the variance when r = 2

220G (= u)’r(l r_])ll—z/u A__r 4 A'l:

af 2872 37t 4%
2ulr(1+3)
- ﬂl 24+ -2 +ill+”m)[1+2/1 31+ 1]
af 2B~ 38~ 4B
F(1+z) 2 2 2
= zﬁ ll—ZA‘l‘ z__ 7 2 +_zl_|vl2 (13)
af 2872 3BTh 4B

The moment generating function given by

o oo 0 tj , _ _ B
M (t)=], e frrrwp(x; @, B, 1) dx = [ Zj:oﬁﬁax]-hg lemax™ 11— 22+
8le~axf _gpe-2axf | 4Ae‘3“xﬁ]

o tj F(j+1) 2 2
aﬁ’ zﬁ’ 3B B
We know that
@
O =E@"), reztaf >0 (15)
dat’ t=0
That is
1
dDOM, (t Fz+D A 2
d—t"() ='/’)—1 1-2+—————+—[+0+ .40 = E(X)
t=0 af 2672 3B 4B
2
d@ My (t) rz+1 ) 2
—5 || =0+ |12 [+ 0 40
t=0 of 2B% 381 4B
= E(X?)

And so on. Now the following are the plots of the pdf,cdf, reliability, hazard,
cumulative hazard functions are respectively
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Figure (1) plot of the pdf of FRTWD atalpha=a=0.30.11.3,8 =
1.51.32, A=0.10.40.2
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—Beta=1.6

pdf

Figure (2) plot of the pdf of FRTWD atalpha=a =0.70.20.5,8 =
1,2.5,1.6, A= 0.10.40.2

k=0.5
—k=0.3
—k=0.1

pdf

Figure (3) plot of the pdf of FRTWD atalpha=a =0.70.20.5,4 =
1.5,1.3,2, A= 0.5,0.3,0.1

From the figures 1,2,3, we note that shape of the pdf is affected by the change of the
values of shape parameter B > 0 more than a,A. The FRTWD is reduced to
exponential distribution as in figure 2 at g = 1. Therefore the shape of the pdf is
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increased as x — 0 ,and it is decreased as x — oo,with heavy right tail and has only
mode at different values of the parameters

cdf
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—alpha=0.1
. . . . . . . —alpha=1.3
1 2 3 4 5 6 7 8 9 10

04
0

Figure (4) plot of the cdf of FRTWD atalpha=a=0.30.11.3,8 =
1.51.32, A=0.10.40.2
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X
Figure (5) plot of the cdf of FRTWD atalpha=a=0.70.20.5,8 =

1,2.5,1.6, A= 0.10.40.2
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Figure (6) plot of the cdf of FRTWD atalpha=a=0.70.20.5,8 =
1.5,1.3,2, A= 0.5,0.3,0.1

From the figures 4,5,6, we note that shape of the cdf of the FRTWD is decreased as
x — 0 ,and it is increased as x — oo, at different values of the parameters
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R(x)

Figure (7) plot of the Rprywp(x; a, B,4) atalpha=a =0.30.11.3,8 =
1.51.32, A=0.10.40.2
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Figure (8) plot Rgrwp (x; a, B, A)atalpha =a =0.70.20.5,8=1,2.5,1.6,
A=10.10.40.2
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—k=0.1

R(x)

Figure (9) plot of the Rprwp(x; a, B,A)atalpha=a =0.70.2 0.5, =
1.5,1.3,2, A= 0.5,0.3,0.1

From the figures 7,8,9, we note that shape of the Rpryp(.) of the FRTWD is
increased as x — oo, and it is decreased as x — 0, at different values of the
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parameters. Also there is the same note for the following figures 10,11,12 of
hFTWD(-)-

alpha=0.3
6] —alpha=0.1
—alpha=1.3

h(x)

Figure (10) plot hprwp(x; a, B,1) atalpha=a=0.30.11.3,=1.51.32,
A=10.10.40.2

60,
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—Beta=2.5
— Beta=1.6

h(x)

Figure (11) plot hprwp(x; a, B,A)at alpha =a =0.70.20.5,8 =1,2.5,1.6,
A=10.10.40.2
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Figure (12) plot of the hpryp(x; , B, A)atalpha =a =0.7 0.2 0.5,8 =
1.5,1.3,2, A= 0.5,0.3,0.1

From these figures we note that the shape of the pdf, cdf, reliability, hazard,
cumulative hazard functions are closely similar for is of the Weibulll distribution.
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Therefore we can find other statistical and mathematical properties of this
distribution that may use to study some life data in many fields of life.

3.Conclusions

In this paper proposed general formula for transmuted distribution has interested
properties, and it helps us in construction new distributions, models, as the fourth
rank transmuted Weibull distribution, FRTWD

References

Aryal, G.R. and C.P. Tsokos, Transmuted Weibull Distribution: A Generalization of
the Weibull Probability Distribution, European Journal of pure and applied
mathematics Vol. 4, No. 2, (2011),89-102.

Ashour, S.K. M.A. Eltehiwy, , Transmuted Exponentiated Lomax Distribution,
Australian Journal of Basic and Applied Sciences, VVol.7, No. 7 (2013), 658-667.
Ebraheim, Abd EI Hady N., Exponentiated Transmuted Weibull Distribution A
Generalization of the Weibull Distribution, World Academy of Science,
Engineering and Technology International Journal of Mathematical,

Computational, Natural and Physical Engineering VVol.8, No:6, 2014.

Elbatal, I.; G. Aryal, On the Transmuted Additive Weibull Distribution, Austrian
Journal of statistics VVol.42, No. 2, (2013), 117-132.

Elbatal, I.; L.S. Diab, and N. A. Abdul Alim, Transmuted Generalized Linear
Exponential Distribution, International Journal of Computer Applications (2013)
Vol. 83, No. 17, December.

Hussian, M.A. Transmuted Exponentiated Gamma Distribution: A Generalization of
the Exponentiated Gamma Probability Distribution, Applied Mathematical
Sciences, Vol. 8, No. 27, (2014),1297 — 1310.

Khan, M.S. ; King R., and I.L. Hudson, Characterisations of the transmuted inverse
Weibull distribution, Anziam J. 55 (EMAC2013) , (2014), pp.C197-C217

Khan, M.S. ; R. King, Transmuted Modified Weibull Distribution: A Generalization
of the Modified Weibull Probability Distribution, European Journal of pure and
applied mathematics Vol. 6,No.1, (2013),66-88.

Mahmoud, M.R.; R.M Mandouh,., Original Articles On the Transmuted Fréchet
Distribution, Journal of Applied Sciences Research,Vol. 9,10, (2013), 5553-5561.

Merovci F.; I. Elbatal, and A. Ahmed , Transmuted Generalized Inverse Weibull
Distribution, http://arxiv.org/abs/1309.3268v1,[stat. ME],11 Sep (2013).

Merovci, F. Transmuted Lindley Distribution, Int. J. Open Problems Compt.
Math.,Vol. 6, No. 2, (2013).

Merovci, F. Transmuted Rayleigh Distribution, Austrian Journal of statistics Vol. 42,
No. 1, 21-31,(2013).

Pal, M.; M. Tiensuwan, The Beta Transmuted Weibull Distribution, AJS Austrian
Journal of Statistics,Vol. 43,2 ,(2014), 133-149.

Shaw, W.; I. Buckley, The alchemy of probability distributions: beyond Gram-
Charlier expansions, and a skew-kurtotic-normal distribution from a rank
transmutation map.

Surowski, D. B. Advanced High-School Mathematics, American School, Shanghai
(2011)

74


http://arxiv.org/abs/1309.3268v1,%5bstat.ME%5d,11

