Sums of a Special Class of
Generalized Stoynov Distributions!
P. T. Stoynov,

Sofia University “St. Kliment Ohridski”

Sofia, Bulgaria

todorov@feb.uni-sofia.bg

Generalized Stoynov distributions are weighted versions of generalized
Laplace distributions. By analogy with generalized Laplace distributions, two
kinds of generalized Stoynov distributions are considered, one-sided and two-
sided. The formulas for the sum of a special class of generalized Stoynov
distributions are presented.
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1. Generalized Stoynov Distributions

Generalized Stoynov distribution can be considered as weighted
generalized Laplace distribution by a polynomial weight function. We
define generalized (double-side) Stoynov distribution as a distribution
of random variable £ with probability density function given by the
equation

o) = Cp (s, 0.k m, 5, p)e 20" (L |2 Ly,

WERcER  peENmMENLkEN (1)

We will denote this distribution as £ € GSD(u, 0, k,m, s,p).

We define generalized (one-side) Stoynov distribution with normalized
weight argument as a distribution of random variable £ with probability
density function given by the equation

fe(@) = Colp, o, k,m, s,p)e” 77" (1 + (%)p)m,
> puERocER  peENMENLKEN (2)

We will denote this distribution as £ € GSO(u, 0, k,m, s,p).
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2. Some Special Cases of
Generalized Stoynov Distributions

It is clear that generalized Laplace distributions are special case
of generalized Stoynov distribution. We have GSO(u,0,k,0,s,p) =
GLO(u,o0,k) and GSD(u,0,k,0,s,p) = GLO(u, 0, k). The special case
€ € GSO(0,A71,1,1,1,1) is the distribution of Lindley. The special
case £ € GSO(0,A\71,2,1,1,1) is the distribution of Stoynov described
in [1]. In this case Co(0,A1,2,1,1,1) = s

3. Sum of Two GSO(0,0,1,m,1,1) Distributions

Here we will consider sum of two GSO(0, o, 1,m, 1, 1) distributions.
Let £ € GSO(0,01,1,m1,1,1) and n € GSO(0, 02,1, m2,1,1). We will
calculate the density of the sum ¢ = £ + 7. We have

fe(@) = Co(0,01,1,my,1,1)e™ (1 +z)™ = (3)
= ! 6;_:(1+£E)m1,$>0,
m m
01 Ek:ll k! ( kl ) U]f
fe(z) =0,z <0
and
fulz) = 00(0,0'2,1,’/7’12,1,1)6%;(1—|—$)m2 = (4)
— 1 e7 (142)™, 2> 0
o2y ity k! ( 722 ) ok
fn(z) =0,2 <O0.
We have
1 1
folu) = — .
o1 Z;n:ll k! < kl ) o¥ o9 Z;nil k! ( k2 ) ok

—u [ U(L,L)
*ef’l/ e\t 2/ (14u—v)"(1+v)"dv =
0
1 1

= en I, u>0, (5)
i (Yot e () o
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where u
1:/ e (F73) (1 4w — o)™ (1 4 v)™ do. (6)
0

Now we will calculate the integral 1. We will consider the case where
01 = 09 = 0. In this case,

u 1)(1_L)
Iz/ e\ 2/ (14u—v)" (1+v)"dv =
0

_ / (14— )™ (1 +v)™d
0

:/Ou§:< ”;1 )(1+u)k(—1)mr%ml—k*

k=1
ma
ma s _
*Z( s >v dv =

s=1
my
=3 ) ey
k=1
m2 u
mao mi—k+s _
*Z ( s > /0 v dv =
s=1
my
=3 )y
k=1
. mo Mo Umlkarerl |u _
g s mi—k+s+1'°
my
k=1
m2 mi—k+s+1
x < 2 )“— (7)
pt s m;—k+s+1

In the case when £ € GS0O(0,0,1,2,1,1) andn € GSO(0,0,1,2,1,1)
we have sum of Stoynov distributions. In this case,
fe(@) = fy(z) = Co(0,0,1,2,1,1)e™ (1 +2)* = (8)
1 -z
=— —¢7 (1 2 0
J(1+J+02)e 1+z)°z>
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Next,
Folt) = —gr e ¥
A o2(1+ o0+ 02?)?
*/ (1+u—2v)%(1+v)%dv =
0
= ! =L u>0 (9)
_02(1+J+02)2e U
where

= ’ U—U2 U2U:
1_/0(1+ (14 0)°d

_ 30u + 60u? + 40u® 4+ 10u* + u®
B 30 '

(10)
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