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Abstract :

A generalized probability density function (p.d.f.) is obtained from the lograthemic
transformation of a generalized hypergeometric p.d.f. Some interesting special cases,
expression for m.g.f, moments about origin, distribution of ratio are also given. Some
applications of this distribution are also pointed out.
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1. THE DISTRIBUTION

In what follows the parameters and variables are restricted to take those values for which
the density is non-negative.
The generalized lograthemic p.d.f. is given in the form as
1 1
p-1 F . .
¥ [logy} P q[al""’ap’bl""’bq’klc’g(y]] » where Re(a) > 0, Re(B) > 0, Re(k) < Re(p)
f =
) Hﬂ]l’f”P+qu[al,...,ap;a;bp...,bq;lg} b1, ba ... s by # 0,1, -2, ... ,0<y<1
0, elsewhere
..(1.1)
2. SPECIAL CASES
(i) Putting k = 0, (1.1) takes the form
a-1
)
fly) = y , Re(a) > 0, Re(f) >0,0<y<1 ..(2.1)

(o) B

0, elsewhere

(ii) When a, = b, , n > 3, we get a p.d.f. due to Saxena and Mishra (6) as

B-1 1)a1 ) ) 1
Y [1°g(yJ] QFQ[al’az’bl’b2'k1°g(yD , where Re(a) > 0, Re(B) > 0, Re(k) < Re(p)

f(v) =
) r(alBﬂgFg(al.ag,a;bl,bg;g] b,b:#0,-1,-2, ..., 0<y<1

0, elsewhere ...(2.2)
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(iii)Putting a, = by in (1.1) we get

fly)=

a-1
. 1
y" l[log(yﬂ P—qu—l(al’az---’ap—l;bl’b2“'bq—l;k1°g(1/Y)) ,where Re(a)>0, Re(B)>0, Re(k)<Re(p)
’—(a)Biaqu—[(al!ag!"‘ap—[;a;bl!'")bq—];k/B) bi,bs ,..,bgr #0,-1,-2 ...; 0<y <1
0, elsewhere ...(2.3)

(iv) By making b, = a, (1.1) reduces to

P

o1
e {log(lﬂ P"q (@1, @pib1,byeersby 1, asklog(l/y)) » Where Re(a)>0, Re(B) > 0, Re(k) < Re(p)
y

f(y)= - b, bs..... b =20, -1, -2, ..... ; O<y<1
(@B p Ay (ay,...ap;by...by_y;k /B) !
0 , elsewhere .. (2.4)

=~
THE r'** ORDER MOMENT ABOUT ORIGIN E
The r™ order moment about origin of the random variable (r.v.) y following the p.d.f.(1.1) is
given by U.
1 n
W, =Ey") = [y f(y)dy =
0 =
F i
p*  p+liqlay,ay,....,a,,oby,..;bgk /B+1) o—
C@+)S p+1Tg@g,...ap,aby,.sbgik /B <
where Re(a) > 0 , Re(p) > 0, Re(k) < Re(p) &
by, by by#0,-1,-2,..;r=0,1,2, ... ..(3.1) E

THE MOMENT GENERATING FUNCTION
The m.g.f. of the r.v. y following the p.d.f. (1.1) is given by

1
M,(t) = E(ev) = | Ey)dy
4]

:Bait.—j PJlrqu(aé,...,ap;a;bl,...,bq;k/[3+j)
o B+i)*p+17d(@g,.a,, 4Dy, by kK /B)

where Re(a) > 0, Re(f) > 0, Re(k) < Re(p)

by, by ey, by £ 0, -1, =2,..... (4.1)

A GENERALIZED COMPOUND TYPE I GEOMETRIC DISTRIBUTION

Let x be a r.v. which follows a type I geometric distribution conditional on t, i.e;

p(x:i): tl-t* ,x=1,23,..;0<t<1
t 0, elsewhere ...(5.1)
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It t follows a p.d.f. of the form (1.1), then the unconditional probability function of ¥ is given

by

l3(1
P(x =x) = p+qu(al,...,ap,a;bl,...bq;k/B)

i (—l]jP+qu(a],...,ap,a;bl,...,bq;k/(B+1+j))(x.1)
0 (B+1+j)" :

Where Re(a) > 0, Re(p) > 0, Re(K) < Re(p)

bi, bz, ..... b, #20,-1,-2,..;x=1,2,3

\ 0, elsewhere ...(5.2)

several special cases of (5.2) can be worked out for specific values of the parameter e.g.,
when k = 0, (5.2) reduces to,

x-1 (1) ("Jfl)
Pl = x) = “27.& , where Re(o) > 0, Re(f) >0;x=1,2,3
=%=1" Z@+1+j)
0 , elsewhere ...(5.3)
The form (5.3) has been used to describe the probablistic nature of waiting time in fertility
analysis as an alternative to betageometric distribution, given by saxena and mishra (6),

exactly on the same lines as given by mishra (4).
THE DISTRIBUTION OF RATIO
We will consider the distribution of ratio of two independent stochastic variables having

the probability density functions belonging to the same family as f(x). Let x, and x, be two
independent stochastic variables with probability functions -

e P¥ix{i'pq(ay, ., ap;by,,bgikxi) | where Re(a) > 0, Re(B) > 0, Re(k) < Re(B))
£(xi) =9 [ (a;)B; “iP+qu(al,....,ap,ai;bl,...,bq;k(Bi)) by, by e, by 20, -1, ... 10<x<w
0, elsewhere ...(6.1)

Let W=x; / X2, then V =log W = log x; — logxs
The characterstic function of V is
do(t) = E (e") , w = F,

= [ [ emloamloanalf(x, f(x,)dx; dx,
00

G(al +Wt,ﬁl,al,....,ap,bl....,bq,k/Bl).G(aQ —wt,Bz,al,...;ap,bl...bq,k/[52) (6.2)
2
G(aj,Bj,al,...,ap,bl,....,bq;k/Bj)
j=1
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where G(o;, Bj, ai,...,ap, bi....bg, k/Bj)

= =[(o;)8; “Ip +17q(},ay,...,ap;by,.., by K /B;) ...(6.3)

The fourier transform of ¢,(t) gives the density function of V and by making the

transformation W = €', we obtain the density function of W, which is given by

[ WG (o + Wt,ay,.8,, by, by, K /B ) G0 — Whay,, 8, by, by, k /By )

oult) = | | dx

2
- [T1G(ejpa1,ap,by... by k / B;)
j=1
< when Re(oy) > 0, Re(Bi) > 0, Re(k) < Re(B))
b],bg,....bq-':ﬁo, —1, ..... ;0<X< o0
\ 0, elsewhere ...(6.4)
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