Appendix 1

1. ZERO INFLATED POWER SERIES DISTRIBUTION

Al.l, lLet X, X,,.,X, beindependently and identically distributed (iid)

random variables (r. v.) with ZIPSD then,

I E(mo)=m(l—7r+7t al }
1)

" > a,
' E(Zm] ] '"”(1"’ f(9)] '

P &, ‘ =m7r9f'(9)'
. (Z”"‘) 0

i=]
Proof.-
i Define ,

1, if X =0

0 , otherwise

=Y E¥) =)1*P(X,=0) ,

=l i=1

=§m:(l—n'+7r %o ) =m(1—7r+7z % \J,
i1 ) i)
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i.  Tofind imJ
i=1

1, ifX =i
Define, Zy =
0 , otherwise

> Z,; =m, = number of i's.

i=l

E(m,)=E(iZ,j J=iE(Z,,-) :

Jj=1 J=1

=m1*pX.=' =m.7.t£{_€f_,
21T P, =D =20

mna, 8’

1

[4

& & e mra, b
Now, E(Z"’J:ZE('") 2R
; mn

mn <«
=22%a,0 =22(f(6)-a,) ,
TG T AN

Therefore, E(im,.) = mn‘(l ) )
f(©)

iml

iii.  Consider E(iimi] =iiE(m,) =iiE(mi),
i=0

i=1 i=l

= imP(X =i) =mny 49
i=0 i f(9)

[

_ mn@ f'(6)
f©o
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2.

ZERO INFLATED POISSON DISTRIBUTION

Al1.2. Let X,,X,,.,X,beiid r. v. with ZIPD then,

i. E(m0)=m(l-7r+n'e"’)
i E(im,] = mfr(l —e“’)

i E(izm) =mn

i=1

Proof.- Define,

1, fX, =0
Y, =
0 , otherwise

ii. To find E(im,)

1, if X, =i
Define Z-.={

0 , otherwise
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>'Z,, =m, = number of i's.
=t

E(m,.)=E(iZ,j J=§”’:E(z,,.) ,

J=l J=1

m m -8 pni
=Suepx, = =3280
j

=l i !

mre® @
i

Now, E[i m,) = iE(m,)

i=1 i=]

’

B i mre?o
p) il
) i

=m7re""2—-€'~

=l b

=mna(l-e?).

Consider iim,.) =iz‘E(m,~)

i=l i=1

= iiE(m,.)

i=0

=iimP(X=i)

i=0

_ m”ii e"'” 6'

=0 i1 !

=mnl
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3. ZERO INFLATED NEGATIVE BINOMIAL DISTRIBUTION

Al.3. Let X|,X,,.., X, iidr. v. with ZINBD then,

i E(m0)=m(1-7r+n'Q").

i E[im,) =ma(l-07).

i=l

iii E(Zim,.)=m7trP.

i=l
Proof.- Define ,

1, ifX =0

0 , otherwise

! E(mo>=E(iY,. )

I=

m

=Y E®X) ,
i=]
=2,,.:1 *P(X=0) ,

=Z(l-—7r+7r o ),

=mﬁ—ﬂ+nQ”)

i.  Tofind E(im)

i=l

1, ifX, =i
Define Z,-j={

0 , otherwise

w0

Y.Z,, =m, = number of i's.
j
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E(m,) =E(}m:z,, )

F=

=Y £z,

J=

=S 1 P(X, =i)

J=1

m (_P\i

=27 (7)o"

e \ @ )

i

=mx (7)07| =

Now, E(i mi] = Z”:E(m,.)

i=l i=1

iii.  Consider E(iim,] =iiE(m,.)

i=] i=}

=iiE(m,.) = f:imP(X =1{)
i=0

i=0

= mn’ii (’: )Q"(%J, =mrrP,

i=0
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4. ZERO INFLATED BINOMIAL DISTRIBUTION

Al.4. let X, X,,..X, beiid r.v.with ZIBD then,

. E(my) =m(l-m+x(1-60)").

i E(Z”:m,J =mx(l-1-6)").

i=l
n

iii dim; {=mnxb.
i=l

Proof.- Define ,

1, if X, =0, k=12,..m
Yk =
0 , otherwise

. E(m)= E(fy,,)

k=1

=Y E®¥,) =D 1*P(X =0)

k“l k::l

(1-—7t+7r(1-—0)”)

n
Ms

e
[

1

m(l-7+z(1-6)")

1t

f=]

vii. Tofind E(}:m,}

Define , 1, fXx;=i i=12,..,nj=12,..m..
z=
0 , otherwise

m
> Z;; =m; = number of i’s.
j=l

130



E(m,)= E(izu J

J=1

=3 E@Z,)

J=1

=Y 1*Px, =)
Jj=1

=3 2()e -0y
j=1
= mn('} )0' 1-e"
Now, E(im,} = iE(m,-) '
i=l1 i=1
=S mal")o'a-0y

i=1

= m:rr(l—(l—ﬁ)"),

i=] i=l

.iii.  Consider E[Zn:imi] =2n:iE(mi)

= iiE(mi)

i=0

n
=Y imP(X =i)
=0

= mn'ii (':)9'(1 —G)n-i

i=0

=mnnb
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