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[0,1]truncated Fréchet-G Generator of Distributions
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Abstract In this paper, we introduce a new family of continuous distributions based on [0,1] truncated Fréchet
distribution. [0,1] truncated Fréchet Generalized Gamma distribution is discussed as special cases. The cumulative
distribution function, the rth moment, the mean, the variance, the skewness, the kurtosis, the mode, the median, the
characteristic function, the reliability function and the hazard rate function are obtained for the distributions under
consideration. It is well known that an item fails when a stress to which it is subjected exceeds the corresponding strength.
In this sense, strength can be viewed as "resistance to failure”. Good design practice is such that the strength is always
greater than the expected stress. The safety factor can be defined in terms of strength and stress as strength/ stress. So, the
[0,1] TFGG strength-stress model with different parameters will be derived here. The Shannon entropy and Relative

entropy will be derived also.
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1. Introduction

Here, we proposed a distribution with the hope it will
attract wider applicability in other fields. The generalization
which is motivated by the work of Eugene et al. will be our
guide. Eugene et al. (2002) [2] defined the beta G
distribution from a quite arbitrary cumulative distribution
function (cdf), G(x) by

G(x)

F(x) = (1/B(a,b)) [y ws (1 —=w)’" dw (1)

where a > 0 and b > 0 are two additional parameters whose
role is to introduce skewness and to vary tail weight and
B(a,b) = folw“‘l (1—-w)?~t dw is the beta function.
The class of distributions (1) has an increased attention after
the works by Eugene et al. (2002) [2] and Jones (2004) [5].
Application of X =G~1(V) to the random variable V
following a beta distribution with parameters a and b, V ~
B(a, b) say, yields X with cdf (1). Eugene et al. (2002) [2]
defined the beta normal (BN) distribution by taking G(x) to
be the cdf of the normal distribution and derived some of its
first moments. General expressions for the moments of the
BN distribution were derived (Gupta and Nadarajah, 2004
[4]). An extensive review of scientific literature on this
subject is available in Abid and Hassan (2015) [1]. We can
write (1) as,

F(x) = I (a,b) )
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Where, I,(a,b) = (1/B(a,b) [J w*™' (1 —w)"  dw,
denotes the incomplete beta function ratio, i.e., the cdf of the
beta distribution with parameters a and b. For general a and
b, we can express (2) in terms of the well-known
hypergeometric function defined by,

oFi(a,B,yix) = Zﬁo% x!

Where (a); =a(a+1)..(a+i—1) denotes the
ascending factorial. We obtain,
_ GE)*®
F(x) = m 2 Fl(a,l —b,a+ 1,G(X))

The properties of the cdf, F(x) for any beta G distribution
defined from a parent G(x) in (1), could, in principle, follow
from the properties of the hypergeometric function which are
well established in the literature; see, for example, Section
9.1 of Gradshteyn and Ryzhik (2000) [3]. The probability
density function (pdf) corresponding to (1) can be written in
the form,

1

bh—

f@) =505 6@ (1-6(0) 9@ ()
where g(x) = dG(x)/dx is the pdf of the parent
distribution.

Now, since the pdf and cdf of [0,1] truncated Fréchet
distribution are respectively,
h(x) =

ab  _(b+1) ,—ax7?P
eTu X e
1 -b

H(x) = e (5)

Graphs for some arbitrary parameters values of pdf and
cdf are shown in figure (1) and figure (2) respectively,

0<x<1 (4

e—a
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Figure (1) : pdf of (0,1)truncated Fréchet distribution Figure (2) : cdf of (0,1)truncated Fréchet distribution

Now, Given two absolutely continuous cdfs, H and G, so that h and g are their corresponding pdfs. We suggest a new
distribution F by composing H with G, so that F(x) = H(G(x)) is a CDF,

G(x)
F(x) = f ab £—(b+1) g—at™ 44
e —a
0
= e = e (6)
With pdf,
d e —aG(x)_h
flx) = —F() Rl P ——
_ —(b+1)
= 2 e 07 (6) T g(x) )

With G (x) being a baseline distribution, we define in (6) and (7) above, a generalized class of distributions. We will name
it the [0,1] truncated Fréchet -G distribution.
In the following section, we will assume that G is Generalized Gamma distribution.

2. [0,1] truncated Fréchet-generalized Gamma Distribution

k-1 x\T
Assume that g(x) = F(k) (—) e_(E) and G(x) —y[k ( ) ]/F(k) (0 < x) are pdf and cdf of Generalized

Gamma random variable [6, 8] respectively, then, by applying (6) and (7) above, we get the cdf pdf of [0,1] TFGG random
variable as follows,

F) = b))

e =t () ) [ () ro) " e HEEVL ©

So, the reliability and hazard rate function are respectively
R(x)=1-F(x)

R(x)=1- M —1— e_“[{y[k'(g)T]/F(k)}_b_l]

e*a

,x=20 (8)

-b
abt rk1_x —(b+1) _a '%T/()
2 = [0 _ T @) @ {r[i (@) ]roo) bl )

R(x) l_e_a[{ [z ]/r(k)} —1]

The rth raw moment can be derived as follows,

Alac) {[%)]}u e_a{v[*;ggﬂ}b )

E(x") —f x"

ae_al"(k)
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V[k'(g)rl -
- _a{ rt } w (D 7["(2)] l
Since, e = ZiZOTa‘ o , then

o ] [k (x)] —(bi+b+1)
1) oo k=1 _x\ |v|k(5

EGx) _ae—a;‘(k)zoo (:) afy x" (g) e ) { rk) } dx

ey~ (bi+b+1) e\ y—(bi+b+1)

(2 k(2
Since, [V[Ff,;) 1} ={1_(l_v[r(<:)> ])}
By using, (1—2z)7* = 720 F(,'If:k’)) |z| <1, k>0 and
(1-z)p =35 S IO w7 <1, >0

m! T(b-m+1)
We get

(bi+b+1) T\ M
{[" ]} _ e TG o) D" TG (V["'(;) ]) and then

(k) J=0 jir([b(i+1)+1]) m!  T(—m+1) (k)

ilm! JIT(b(+1)+1]) I'(—m+1)-“0

T m
_ . (=DM g T(bGHDHH)  T(+D th=1  _(xy’ V["'(E)]
E(xr) _ar(k) Z OZ] OZ] : al+1 L ] f ( ) e (a) < ) dx

T 1 1
letyz(g) =x=ayt =>dx=%y?_1dy,then,

thk—1

ry—_ bt j (1)"“" i+1 TOGE+D++) TG+ . Ly (rky\" @ 1
E() ae—aT (k) OZJ 0 L= imr & JIT([b(i+1)+1]) T( m+1)f alyr (y) € (F(k)) Y dy
_bael Gy w DT TDGHDHH) TG+ Tyl -1 (rleyI\™
N OZJ' P> imr & JIT([b(i+1)+1]) T( m+1)f y e Ty (F(k))
_ el g g0 5 EDH™pr TADGH+D+H+) TG+ Ly THe-1, (y[k.y])m
T Tk 0 £4j=0 itm! JIP([b(i+1)+1]) T(-m+1)70 (k)
By using [6],

( l+k 1 Y[k,}’] "

= kT (/7 + k(m + D)E™ G/t + k(n + 1k, o ki + 1,k + 151, 1))
Where, FA("‘) is the Lauricella function of type A, then,

. ba'e® qoo woo (D™ T(BGE+D+1]4+)  T(+D) r
E(x") = T'(k) i=021'=02m=0 i & JIT((b(i+1)+1]) F(j—m+1)l(k+r'm)

And then, the characteristic function is
Q:(6) = E(efm = (2o =) = 20 S EG)

_ o j ( DIFM 1 TEGHD+14) TG+ (ita)” T
Q:() = F(k) 021 =0 Xr=0 Lm— i 4 JIC(b(i+1D)+1]) T(G—-m+1) 7! I(k+T,m)
So, the mean u and variance o2 of the of [0,1] TFGG random variable are,

_ __abe? » j ( DM g TG +D+1]4) TG +D) 1
p=EC) = T(k) OZJ =0 imr & JIT([b(i+1)+1]) T(G-m+1) I(k +r’m)
0 = E(x?) — (Ex)?

2 a . _1\i+m . . . .
2_¢ be 9002;0 OZ] (-1) aH_l C(b@+1)+1]+j) TG +1) I(k +z‘m) _

o (k) itm! JIN([bG+1)+1]) T(-m+1)
) 2
abe © ] ﬂ i1 TAb(+1)+1]+j)  T(+1) 1
{F(k) OZJ =0 i & JIT(b(i+1)+1]) T(-m+1) I(k + r’m)}

{ e

Since, F(x) = e+ = % then By solving the nonlinear equation

a

53

(10)

(1)

(12)

(13)

(14)



54 Salah H. Abid et al.:  [0,1]truncated Fréchet-G Generator of Distributions

y[k ( ) ] r(k) (1 +l"(2)) g = 0, we obtain the median of X.

Ex3—3;4Ex2+2u3

The skewness of [0,1] TFGG random variable will be, sk = = , SO
”22%/2 (02)3/2
a3pe? Shel g0 g DM T G+D+1]4) TG +1)
T (k) “ij=0&m=0" jin! JIT([b(i+1)+1]) TG—m+1)
(k+%,m)—3
abe? 5o 2} (1)i+m i41 T+ D+1]4) T(+1D)
T 2ij=0 imi ¢ TG+ D+1) TG-m+D
1
I(k+;,m)
a’be® bed oo Z’ ( yitm g1 DA GHDH+) TG +1)
T(k) “ij=0 im! JIT(BE+D+D TG-m+1) Lo
I(k+%,m)
abe? 5o Z’ ( 1)itm gi+1 LD G+D+114)) _TG+1)
Tk) «ij=0 im! JIT(b@+1)+1]) TG—m+1)
I(k+%,m)
sk = , 7 (15)
aZpel s Z] ( DM g Db (+D++) _TG+1) 2
T(k) <ij=0 ilm! JIr(b(G+1)+1]) I'(G—m+1)
1(k+%,m)—
ab e 5 Z’ ( 1)i+m qi+1 TP GADHI4) _TG+1)
T(k) #ij=0 im! JIT(bG+D+1]) T(G—-m+1)
1(k+tm) J
P Ex*—4pEx3+6u?Ex?—3u*
Also, the kurtosis is, kr =% —3 === —2 20 22 =8 _ 3
us (c%)
atbed J ( DM T(GHD 1) TG+
T 2=0Zm=0imr @' JITAbG+D+1) TG—m+1) (k+_ )_4
abe J (1)i+m i41 Db +D+1]4)) TG+D) 0, 1
{l"(k) 205=0Zm=0" i~ @' JITAbG+D+1D) r(j—m+1)‘(k+ ' )

a3be J (1)i+m 41 TAbG+D+1+) TG+D) 7, .3
{l"(k) X=0Zm=0Gimr— @' JIT(b G+D+1D) r(j—m+1)'(k+_'m) +6

) 2
abe J ( DIFM L TbGE+HD+L+) TG+D 1
{F(k) 270 Zm=0gimr— @ JTQbG+D+1) TG—m+D) (k+?'m

2 i+ .
{ bel pon 5] (DT qiad LG4 TG+ 'k+§,m)} 3

T (k) itm ! JIT(bG+1)+1]) TG-m+1)

) 4
abe J (1)l+m i+1 T(b+D+1]+j) T(G+D) 1
{F(k) 205=0Zm=0 i @' JITAbG+1D)+1]) r(j—m+1)'(k+?'m 3
- —

a’pe® (1)i+m iv1 TApG+D+1]4) TG+ 7, 2
ORI 0 %= it N ARG D+ FG—m e D) (k+?'m)

ab e? J (1)i+m i41 TUPG+D+1+) TG +D)
{l"(k) =0 Zm=0Tmr— " TIT(b G+D+1D) l"(j—m+1)’(k+r'm)}

(F(k)) J ( DM T G+D+1]4) TG+ 4
p3e3a 21] 0Zm=0rmr @' TG+ D+1) TG—m+D) I(k+?m)_4
(r(k)) J (1)i+m i+1 b G+D+1]+) TG+D 1
B22a | 2 =0Zm =0 fimt & Qb+ r(j—m+1)‘(k+?’m)

J (1)+m i+1 TUb+D)+1]+j) T(G+1) 3 F(k)
{Zu 0Zm=07mr— %" FFQhGED+ID TG m+1)1(kJr m) +65,

J (1)”’“ i+1 Db G+D+1]+) _T(+1) 1
{Zu 0Zm=0gmr " QGO+ l"(j—m+1) +?m)}

j (1)”’" i+1 TAbG+D+1]+) _T(+1)
{211 0Zm=0"7mr %" GO TG-meD (k+ m) -3

im! JIT(bG+1)+1]) TG-m+1)
- F(k) / nitm L P(bG+D+1]4)) T(+1) 7~ 3 (16)
7 20y=0Zm=0tmr ¢ T @ DD TG om D) (k+?'m)

) 2
J ( DiFm L T(bGE+D+14) TG+ 1
{Zl} 0Zm=0 1@ JITAbG+D)+1]) F(j—m+1)‘(k+‘r’m)}

; 4
+m i i i
{Z” oX _ EDT i T D) TG+ ,(k+%_m)}

The quantile function x, of [0,1] TFGG random variable can be obtained by solving the following nonlinear equation as,

, el
- V[k'(i) ] _ (1 _ y)%l e

0o =0,since g =P(x <x,) =F(x,) =

So by using inverse transform method we can generate [0,1] TFGG random variable as follows,

,0<g<1,%,>0

e—a
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x -1

y[e ) 5
% - (1 - ?) ’ =0, Where U is uniformly distributed random number in the unit interval [0,1].

2.1. Shannon and Relative Entropies

An entropy of a random variable X is a measure of variation of the uncertainty. The Shannon entropy of
[0,1] TFGG(a, b,8) random variable X can be found as follows,

H=—[f() In(f(x)) dx

—— f(x)ln{ (=) {V[';J((Iif]}_(b“)e‘ {V['?E; ]} LX

- 0| ) - e o)+ ) s o oL
i) -0 ) () e (n L) o[RS

x th=1 _(x\" y[k,(i)r] —orD {Y[I;(k) ]}
Let, [y = —(k = DE (n (), = (k- D=2 ["In(2) (5)" @) [ i } . i
. y[k.(z)’]}_" e
Since, e { re Y2 (:)l {V[’;((E)) ]} then

=—(tk—-1)

© ( 1) i+1 © x NS O x [k ] —(bi+b+1)
_am‘)z Jy In (Z) (Z) r(k) dx

By using equation (10) we get,

A\ T —(bi+b+1) AT\ T
{V[k'(z) ]} on (=™ T((b(+1)+1]4j) T(+1) ("["’(E) ]) “and then,

r'(k) m!  JIT(b(+1)+1]) T(G—m+1) r'k)

(D™ T(bGH+DH+) TG+
Tl JIT([bG+D+1]) T(G—m+1)

L=-@k—1)—=XZ X} 02]

*al“(k)

Fn@ e e (1) o

by using expansion series incomplete Gamma function

] _@" . (O

r(k) r(k) “4=0"(k+d)d! (7)

We get,

I, = —(tk — ) (D™ 1 TbG+D+1]4)  T(+1)

itm! JIT(bG+D)+1]) T(G—m+1)

0 20 X o

e ¢ F(k)

Tk

)¢ "
ﬁMﬂ@mVﬁWQﬂmﬁﬁqu
let y = (f)r :x:ay% ﬁdx=5y%_1 dy , then,

=—(k-1)—-= *ar(k) oZ] 0 =0

(D™ 1 T(bG+D+1]4)  T(+1)
itm! JIT(b(+1)+1) T(-m+1)

® N k- " e 1
fO 1n(yr) y Te g F(k) Zd 0(k+d)d'] Ty dy

T
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—(tk—-1) be?

= ; (F(k))m+1 Zz OZ OZ]

(=DM T(bG+D+T+)  TG+1D)
Ty JIT(b+1)+1]) TG-m+1)

pdtotdm o k(m+1)+d1+-Fdpm—1 ,—y
Zdl =0 de_o (ktdy)(etdp)dytdy .fo In(y) y e dy

—(tk-1) be® (1) Hmo o TAbG+D+14)  T(+1)

_ j
-z (r(k))m“z OZ =0 Xm— im! JIT(b(i+1)+1]) T(-m+1)

(_1)d1+-~~+dm

Zd1=0 _..dezo (k+d1)...(k+dm)dq!..dp! F(k(m + 1) + dl +-t+ dm)

Wkm+1) +d, +-+d,) —In(1)}
__ @k=1)  be® e Z Z] ( DiFm q TG+D+1+H) TG +D)
- P (r(k))m“ =04j=0 im! JIT([b(i+1)+1]) T(—m+1)

k™ T(k(m + 1)) W(k(m + 1)) E™ (k(m + 1)k, ks k + 1, ok + 1, -1, ..., —1)

Now, since the Lauricella function of type A, FA(”)(a; by, ..,b,; Cq,...,Cy; X1, ..., X,,) can be defined as

0 0 (a)m1+~~+mn (bl)ml---(bn)mn x;nl mx;’ln - - . -
Dy =0 = Limy =0 om0 - -, where (a); is the ascending factorial defined by
1)mq-\bn)mp 1:Mn:

(a); =ala+1)..(a+i—1), (with the convention that (a), = 1).

st 1= ()
Ol Y["F'((i)r] B
— b fom(i) (;) () {[’(a) ]} e { } dx

ae~ar (k) a r'(k)

-ty e (@) @) W {y[k,(sﬂ}’“‘“’*” N
ae” =0y 0 a

ae=aT (k) a (k)

by using equation (10) we get,

]\ M
o o i+m ; ; ; . T k-1 _(x\" [y k,(i)
Ty 02 021 (- '1) @ 1"'([b(l+'1)+1]+1) 1"'(1+1) fO (ﬁ) (f) e (a) < [F(k) ]) dx

L= “F(k) iimi (b G+D)+1]) TG —m+1) ) \a

T 1 1
lety = (2) = x=ayr =dx =% y= 1 dy, then,

_ ake - ( DTG D+H) TG oo k-l ylky\Ma Lo
L= =t 20 2720 Zm=0 " r(bG+D+1]) I‘(i—m+1)f yore (F(k)) Ly ody

_ abe® o , (1)”’" i TAbG+D+1]4) TG+ (oo yk e yik,y]

N 021 =0 ilm! JIT([b(i+1)+1]) l"(}—m+1)f (F(k))

By using equation (11) we get,

i+m . i i i
02]00()2 ( 1) aitl F([b(i+1)+1]+j) T(+1) I(k+ Lm)

F(k) itm! JIC(b(i+1)+1]) T(-m+1)

and,
I;=(b+1E (m{ [';((Z) ]D
oy P 1) |
PRy, fmln{y[’;’((f)) eyt L& el
N B A N
_(b+1)a€*ar(k) 2izo =t 1) lf In {[F((k)) ]} (i)f e—(E) {%} dx

By using equation (10) we get,
(D™ T(hG+D)+1]4)  T(+1)

oo o) Jj
L=0b+D =5 —ar(k) i=021'=02m=0 itm! JIN([b(i+1)+1]) T(—-m+1)

e ;['?m ]} Bracl (wy N
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By using expansion series of incomplete Gamma function, we get

td
X T _(x Tk —(i)r oo (g)
14 [k’ (_) ] - (Z) F(k) e\ Xgo T(k+d+1)
bre® oo (D! 1) gitl vy ( D™ T(bG+1)+1]4j) T(+1)
L=0b+1) al' (k) XiZo OZ m!  JIC([b(i+1)+1]) T(-m+1)

)" . «>&o¢gmy»*45@¢ereﬁfm@%%]w

(1)i+m i41 TAbG+D+114)  T(+1)
itm! JIT(b(+1)+1]) T(j—-m+1)

bre? 0 ]
- (b + 1) al (k) OZ] =0

z&msaﬂa@ﬁmmmﬁﬂefe“Yao%%%k>“1efm
A
s, n(2)" ) ol = okin(2) - 2 0350
=l ) (T Q7 (e

a a a

e—(m +1)(§)T dx

T 1
lety=(§) = x =ayr :)dx——yr 1dy

0 1 k= km yditetdy o—(miDy @ 1-1
131=ka0 In(y)r y" 7 y*m y“ m e — dy

— % f0°° In(y) ykm+D+dittdm=1 o=(n+1)y gy,

= = (m+ 1) DR T(k(m + 1) + dy + -+ dy)

(Whk(m+1) +dy ++d,) — In(m + 1)}

Ip=—J G)T (i)rk_l (i)ﬂ{m (ﬁ)f(dﬁ“*dm) e (E) gy

a a a
T 1 1
let y = G) = x=ayr =dx =%y?_1 dy
132 — _% f0°° yk(m+1)+d1+---+dm e—(m+1)y dy

a T'(k(m+1)+d1+-+dy+1)
T (m+1)k(m +1)4+d1+dm+1

(s O O @ e

x)™ th(mH+D+r(dy++dpm)-1 x\?
Iy = Jy In (Zd OF(IEi)dH))( ) e ax

=n(t,a, k, m,dy, ..., d,, ) new function

- ( DFm g TbGE+D+14) TG +1)
Iy =(b+ 1) (k) 20 220 X = itm! JIC(b(i+1)+1]) T(G—m+1)
F(k(m+1D)+d++dp)
3} } . (m+1)’?k(m+1)id1+,,,+dm) {Pk(m+ 1) +d; + - +dy) —In(m+ 1)}
Xd1=0 “‘de=om _ T(kGn+1)+dy++dim +1)

+In@akmds, .., d)

(m+1)k(m +1)+d1++dm+1

(k)

And, I, = aE {.y[k‘(g)r]}_
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1\ —b 1 —(b+1 y[k'(g)r]
ave o[ P@ eyt ey @
= Ze-ar(n) fo { [F(k) ]} (Z) € 2 { [F(k) ]} € {
bred e (- l+2 -1 _(x\* |y k:(g)f —(2b+1) , k‘(g)r —bi
:al“(k)zi '! f ( ) e ) { [F(k) ]} { [l“(k) ]} dx

T }—(bi +2b+1)

et gie OO v g (y*13491YhGH

r'(k)

aF(k) dx

By using (10) we get,
_ bre® g (:) 2 g0 S (D™ T(b(+2)+1]+j) T(+1) IS ( )rk ey (y[k(g) ]) i

arl (k) m!  jIT([b(i+2)+1]) T(—-m+1)-0 rk)

T 1 1
letyz(i) =Sx=ayt ﬁdx=%y?_1dy,then,

(1Mo T(b+2)+1]4) TG+ o k=t o ylky\™a 14
g BB 0 e () 5t

4+ ar(k) itm! JIT([b(i+2)+1]) T(—m+1) r'(k)
j (1)”'" i+2 TAbG+2)+1]+) TG+1) oo Ykl ey ylky]
F(k) OZJ 0 L= itm! FIT([b(i+2)+1]) F(}—m+1)f € (F(k)) d
By usmg (11) we get,
. ( nitm Lo T((bE+2)+1]+)  T(+1)

F(k) 021 02 imr 4 JIT(b(+2)+1]) T( m+1)1(k m)
then

oy (@eTOT()Y  (k=1)  be® (1)“'" i+1 LAbG+D+1+)  TG+1)
H—ln( abt ) T (r(k))"‘“ X OZ OZ i & JIT(b(i+1)+1]) T(-m+1)

ko F(k(m + 1)) W(k(m + D)E™ (k(m + 1)k, o ks K+ 1, ke + 1 -1, ...,—1) +

(1)i+m i+1 TUBGHD+1]4) TG+

J
F(k) 02 =0 Zm— ilm! JIT((b(i+1)+1]) T(—m+1) F(k)
yoo J (1)”'" i+1 TbGHD+1]+) TG +1) g yo 1
=0 =0 itm! JIP(bG+1)+1] T(—m+1) “d1=0 " 2dm=0 (g )1 (k+dyp)!

T(k(m+1)+dq++dm)
(mﬂ)’(ri(mﬂﬁdﬁmmm) {Wk(m+1) +d, +--+d,,) —In(m+ 1)}

+
I(k(m+1)+d1++dyu+1) T
Bl CE e T + ;n(r, ak,m,dy,..,dy)
i+m . i i i
OZ ] ( 1) i+2 T(b@+2)+1]+j) T(G+1) I(k m) (18)

F(k) itm! JIT([b(i+2)+1]) T(—m+1)

The relative entropy (or the Kullback-Leibler divergence) is a measure of the difference between two probability
distributions F; and F,. It is not symmetric in F; and F,. In applications, F; typically represents the "true" distribution of
data, observations, or a precisely calculated theoretical distribution, while F, typically represents a theory, model,
description, or approximation of F;. Specifically, the Kullback-Leibler divergence of F, from F;, denoted Dy, (F; || F,), is
a measure of the information gained when one revises ones beliefs from the prior probability distribution F, to the posterior
probability distribution F;. More exactly, it is the amount of information that is lost when F, is used to approximate F;,
defined operationally as the expected extra number of bits required to code samples from F; using a code optimized for F,
rather than the code optimized for F;.

The relative entropy DkI(F||F*) for a random variable [0,1] TFGG(a, b, @, T, k) can be found as follows,

. }—<b+1) a{y[kr'%)r]}_b

wr (ot - {v[k'(é) |
4mujﬂl“

ae AT (k) \a T (k)
(L)Tl] —(b1+1) —al{w
e\ J

T1 k
aibyry (x)”kl ' 7(E) {y[ aq

a1e” 1T (k1) \a1 (k1)



Applied Mathematics 2017, 7(3): 51-66

71y —(b+1) —a{ NG) }
e

abt x)Tk—l e—(g)r {y [k'(g) ]
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~(b+1) _a{y [’ﬂ(%)r]}_
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By using equation (10) we get,
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By using equation (17) we get,
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By applying of equation in section 0.314 of Gradshteyn and Ryzhik (2000) [3] for power series raised to power, we obtain

for any m positive integer
d ™ d
[Z50as (2)°] =Z0Cna (%)

Where the coefficients C,, 4(ford = 1,2,...) satisfy the recurrence relation
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By using equation (10) we get,
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6= aajT(k) itm! JIT([b(i+1)+1]) T(—m+1) T'(k)

T 1 1
lety=(§) =Sx=ayt :)dx=%y?_1dy,then,
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_al"(k) Z ( .!) fO In {[Tl)]} (;) e (a) {%} [F(k) ] dx
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By using equation (10) we get,
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By using expansion series of incomplete Gamma function
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bre® o W ( DIFM 1 TAbE+D+1+)  T(+1)
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By using eg. expansion of incomplete gamma (17) we get,
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2.2. Stress-Strength Reliability

Let y and x be the stress and strength random variable, independent of each other, follow respectively [0,1]
TFGG(a, b, a,1,k) and [0,1] TFGG(a4, by, @1, 71, k1), then,
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By using expansion of incomplete gamma function (17) we get,
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3. Summary and Conclusions

In statistical analysis a lot of distributions are used to
represent set(s) of data. Recently, new distributions are
derived to extend some of well-known families of
distributions, such that the new distributions are more
flexible than the others to model real data. The composing of
some distributions with each other's in some way has been in
the foreword of data modeling.

In this paper, we presented a new family of continuous
distributions based on [0,1] truncated Fréchet distribution.
[0,1] truncated Fréchet Generalized Gamma ([0,1]TFGG)
distribution is discussed as special case. Properties of [0,1]
TFGG is derived. We provide form for characteristic
function, rth raw moment, mean, variance, skewness,
kurtosis, mode, median, reliability function, hazard rate
function, Shannon entropy function and Relative entropy
function. This paper deals also with the determination of
stress-strength R=p[y<x] when x (strength) and y (stress) are
two independent [0,1] TFGG distribution with different
parameters.

[0,1]truncated Fréchet-G Generator of Distributions
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