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ABSTRACT

Motivated by the paper of Dandekar (1955), a one-urn model with Polya-
Eggenberger sampling scheme is developed based on circular arrangement.
The model is further modified to obtain some new generalized circular non-
overlapping distributions of order k, circular 1-overlapping distributions of
order k and some waiting time distributions.

1. Introduction

Dandekar (1955) gave a new form of modified binomial distribution in which
probability of success p does not remain constant but whenever at any given trial
success results with probability p, then in the next (m-1) trials the probability of
success will be zero. Under this modified binomial setup, if in n Bernoulli trials
there are x successes, probability of not more than x successes, is denoted by
F(x,n), and its limiting form were obtained. This limiting form of this distribution
can be used for accident analysis. In industrial accidents, it is possible that some
of the workers might have met with an accident. Not long after, we have started
our observational studies about susceptibility of the workers towards accidents.
So it is expected that the workers will be immune to accidents for some time at
the beginning of the observations, as they will be more alert and cautious. The
observational record will be such that the experimenter is given a number of
trials for a certain event under given probability conditions, while an investigator
stepping in observing a sequence of n trials and noting down the number of
occurrences of the event. Such a sequence was called an abrupt sequence and
probability of x successes in such an abrupt sequence of size n was obtained. This
model was originally used for obtaining frequency distributions of fertility
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enquiry, wherein cost towards payment of pregnancy allowance was estimated
based on two physiological factors that:

e A pregnant woman has little chance of getting exposed to the risk of
getting pregnant during the pregnancy period.
e The chance of pregnancy for a mother of a neo-natal infant is also very
low.
In this paper we consider an urn containing ‘W’ white balls and ‘b’ black balls.
Balls are drawn from the urn, one by one, by the Polya-Eggenberger sampling
scheme. A ball is drawn randomly from the urn, its colour is noted and it is
returned to the urn with ‘s’ additional balls of the same colour. Balls (trials) are
drawn (made) at uniform rate. In a given trial, if a white ball is drawn, drawings
are stopped for subsequent (m-1) trials and after these (m-1) trials, trials are again
made.

The probability distribution of the number of white balls in n trials when trials
are arranged in a circular sequence gives a new Circular Geiger- Counter
Polya —Eggenberger Model (CGCPEM).

Waiting time distributions of similar kind, in which distribution of number of
trials leading to first nth white ball drawn is obtained, gives the new Inverse
Circular Geiger- Counter Polya-Eggenberger Model (ICGCPEM, Circular
Geiger- Counter Polya-Eggenberger Model of Order ‘k’ (both for Non-
overlapping and I-overlapping) and Inverse Circular Geiger- Counter Polya-
Eggenberger Model of Order ‘k’ (non-overlapping and l-overlapping)are
developed which yield CGCPEM and ICGCPEM respectively for k=1.

Lemma 1.1 Let C(wi, r-i;m-1,n-1) be the number of allocations of o
indistinguishable balls in r distinguishable cells, i specified of which have
capacity m-1 and each of the rest r-i has capacity n-1. Then,

[a/m] [ (e~ mia)/n] e —i —mi. — nj —
Claii, r—im-1n-1)=3 3 (_1),1+,2(|J[r |j(a mj1r n112+r 1]

=0 j,=0 h P

(1.1)

(Makri et al., 2007a)
where [X] denotes the greatest integer less than or equal to X.

Corollary 1.1: Let C(«;i, r-i;m-1,n-1) be as in Lemma 2.1. Then,
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Clai, r-im-Lm-=C(airin-3)= 3 (3“7

=0 J

(1.2)
(see e.g., Freund, 1956; Riordan, 1964, p. 104).

2. Circular Geiger-Counter Polya-Eggenberger Model (GCPEM)

Under the above sampling scheme, let

X r?m be the number of white balls in n trials arranged in a circular arrangement.

Let P(Xr(,:,m = x) be the probability that there are x white balls drawn in n trials

arranged in circular arrangement where O£x£1+[%] where [a;] is the

greatest integer in a;.

Theorem 1: For n(>1), w(>0), b(>0) and s(> -1) we have,

(n.s)
(i)P(Xﬁ:’mz ): b

(wb)(™e) @1)

(ii) P(xc ~ x) B min(m—l,n—m(x—l)—l)[n ~(m-1)(x-1) ] _1j W(X’s)b(n_m(x_l)_j_lvs)
n,m — =

i X —1 (w . S)(n—(m—l)(x—l)_j,s) +

X-1

(n —mx + x](n - mX + X _1) W(X,S)b(n_mx,s)
(

X W b)((n—(m—l)x,s)

(2 o]

2.2)
where, x(0:s) — X(X +8)(X + 25)...(x + (n —1)s), 1(.) is the indicator function.

Proof: (i) For x = 0, i.e., when no white ball is drawn or all the balls drawn by
Polya-Eggenberger sampling scheme from the urn are of black colour then

probability of drawing n black balls can be given as:

(n,s)
Pn.m:0 (W, b) :( b (2.3)

W) (M)’
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(ii) For 1< x <1+ %L |, let the sequence of n trials be

BB..BW; _ BB...BW, _ BB...BW3 __ ...BB...BW, __ BB...B
— — — —
n (m-1) o, (m-1) (m-1) ry (m-1)
i
where, r, = number of black balls preceding the t™ white ball drawn, t=1,2,....x;

r.>0,and j = the number of remaining trials after X" white ball has been drawn.

S LHm(X=1)+1+ j=n.

For j<m-1, =

= > =n-j—m(x—1)—1= number of black balls,

t=1

X
(2.1 =n— j—m(x—1)—1) black balls will be distributed in x cells preceding
t=1
the x white balls by ‘balls-into-cells’ technique in
n-mx-1)-1-j+x-1 n-(m-Y)(x-1)—-j-1
(D=1 x| _(n-m-De-D-j-1) o
x—-1 x-1

j<n-m(x-1)-1, x£1+[n?_l}. (2.4)

Probability of drawing x white balls and ﬁrt =n-j—m(x-1)-1 black balls
t=1
by Polya-Eggenberger sampling scheme is given as:
W(x,s)b(n—m(x—l)—j—l,s)
(w+ b)(-(M-Dx-D-J.s)

For j> m, the number of black balls would be n-mx which will be distributed into

(2.5)

x cells created by the x white balls such that there is at least one black ball in the
last cell and number of such distributions is given as:
n—mx+x-1
(2.6)
x-1

Total number of such cyclic arrangements can be x+n-mx and each of these
arrangements are partitioned into x parts.

.7)

n—mx+X
X

So, total number of such arrangements (
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Probability of drawing x white balls and n - mx black balls by Polya-Eggenberger
sampling scheme is given as:

wXS)p (n-mx.s)

(W + b)((n—(m—l)x,S)

(2.8)

From (2.3), (2.4, (2.5), (2.7) and (2.8) we get (2.2).

3. Circular Geiger- Counter Polya-Eggenberger Model of Order ‘k’
In this section, we have derived the Circular Geiger Counter Polya-Eggenberger

C

Distribution of order k, i.e., the distribution of Nn,k,m,s

by Polya-Eggenberger

urn model, where N an m.s IS the number of sequences of
W_ W,_ W W W,. in a circular arrangement.
(m-1) (m-1) (m-1) (m-1)

Consider an urn that contain w white and b black balls. A ball is drawn at
random by Polya-Eggenberger sampling scheme, if however a white ball is
drawn then there is no drawings is the next (m-1) trials. The procedure is

C

repeated n times. Let Nn K m.s

representing the number of non-overlapping

success runs of length k (k>1) in the n drawings arranged in a circular sequence

with support {O,l, vl [ n—mek-1) _1}} for $>0; and

mk
{rmx(o, n—((k—l)m+1)b—1 j ..... 1+ M}}whenns(w-l)m+1or
L mk | L mk
{rmx(O, n—((k—l)m+1)b—1 j ..... 1+ M}}Whenn >(Ww-1)m+1fors=-1
L mk | L mk
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Theorem 2 : For n(>1), a(>0), b(>0) and s(=-1) we have,

W(x,s)b(n—mx,s)

_ -1 (n—mx+ x)
P(Nr?,k,m,s = y)= (” mXyJr ' )C(X_ pon -k 1) (n—mx) (w+ b)(n—(m—l)x,s) !

m-2 _ i 1) — _
+ _ZOKn ) m(xy 11) 1y 1)C(x—yk,n—j—m(x—l)—l;k—1)+
J= -

i 1) — k-2
(n J m(xy 1) 1+yj|§0c(x_yk_1_|,n—j—m(x—l)—l;k—l)}
a(x,s)b(n—m(x—l)—j—l,s)

(a+ b)(n—(m—l)(x—l)—J,S)

(3.1)
D = Maximum value of x = yk + (k-1) + (k-1) [a:] + [a,],
_n—ymk -m(k —-1) _ 1y L ~
" kD)1 2, = —{n—(ymk +m(k—1)) - (m(k-1) +1)[a]}

Proof: Let the sequence of n trials with y white ball runs of length k be:

.BB.W__BB.W,__ W, W,  .W_, W, BB..W __ BB.W

(m-1) (m-1) (m-1) (m-1) (m-1) (m-1) (m-1) (m-1)

1 run

LW BBLW, W, W, LW, W, BB...

—_— —_— 2 —— 78—
(m-1) (m-1) (m-1) (m-1) (m-1) (m-1)

2nd run

SWW, W, LW, W, BB..W __ BB..
(m-1) (m-1) (m-1) (m-1) (m-1) (m-1)
(y-1)"run
W BBLW, W, W, W W, W __ BB..
(m-1) (m-1) (m-1) (m-1) (m-1) (m-1) (m-1)
y" run
W W BB...W, BB...
(m-1)  (m-1) (m-1)

i
X is j is the number of remaining trials after the x™ white ball.
(i) Suppose j > m-1, then the total number of black balls are equal to n-mx, which
create (n-mx) cells in which the y white ball runs of length k can be arranged by
n—mx+y-—

balls-into-cells technique in (
y

1jways. The remaining Xx-yk white
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balls can be arranged in (n-mx) cells such that no cell has more than (k-1) white
balls in C(x-yk n-mX'k-l) ways. Each such arrangements gives x+n-mxcyclic

arrangements by rotations and each such rotations can be partitioned into (n-mx)
arrangements which are alike.

Hence, the required probability of drawing x white balls and n-mx black balls
such that there are y white ball runs of length k each and ends with a run of black
balls is given as

(n—mx+x) ws)ph-mxs)
(N=mx) (w+ p)"-(Mm-Dx.s)

(n—mx+y—
y

1jC(x — yk,n—mx;k —1)

(3.2)

(i) Suppose j < m-1 and the last white ball drawn has contributed to y" run of
white balls of length k then,

> or+m(x-1)+1+ j=n

t=1

X
:Zrt =n-j-m(x-1)-1
t=1
the number of ways of distributions of (y-1) white ball runs of length k and n-j-

m(x-1)-1 black balls is given as:

n—j—-m(x-1)-1+y-1
( y-1 j

The remaining x-yk white balls can be distributed in n-j-m(x-1)-1 cells such that

no cell has more than (k-1) white balls in C(X —yk,n—j—-m(x-1)-Lk —1)

ways.

Hence, the required probability of drawing x white balls and n-m(x-1)-j-1 black

balls such that there are y runs of white balls of length k each and ends with a
white ball run followed by j blank trials (0 <j < m-1) is given by

n—j-mx-1)-1+y-1 C(x N j-mx-1) -k —1) (x,s)b(n—m(x—l)—j—l,s)
y-1 yen—! | o) mDODTs]
(see, Godbole, 1990). (3.3
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Further, suppose j< m-1 and the last white ball drawn does not contribute to runs
of white balls of length k then, number of ways of distributions of y white ball
runs of length k each and n-j-m(x-1)-1 black balls is given as
(n— j—m(x-1) -1+ yj
y :
The remaining x-yk-1 white balls can be arranged in n-j-m(x-1)cells such that no
cell has more than (k-1) white balls and the last cell has at most (k-2) white balls
in:
k—2
> C(x—yk-1-1I,n—j-m(x-1) -1k -1)
1=0
ways (see also Godbole, 1990). It could also be obtained by using lemma 2.1 of

Makri et al. (2007b).

Thus, the required probability of drawing x white balls and n-j-m(x-1)-1 black
balls such that there are y runs of white balls of length k each and ends with a
white ball followed by j blank trials (0 <j<m-1) is given as

a(x,s)b(n—m(x—l)—j—l,s)
(2 b)™ T DODTS)

i 1) — k-2

(n J=m(x-1) 1+y) > C(x—yk—l—l,n—j—m(x—l)—l;k—l)
y I=0

(3.4)

From (3.2), (3.3) and (3.4) we get the required probability (3.1).

4. Circular Geiger- Counter Polya-Eggenberger Model of Order Kk’ for 1
Overlapping Distribution
Aki and Hirano (2000) introduced the l-overlapping counting Let k> 2 and 0<I<k
be two non-negative integers. A success run of length k which has overlapping
part of length at most length | with the previously counted runs is termed as |
overlapping runs. For example in a sequence of outcomes

SFSSSSFSSSSSSSSFSFF

There are four 1-overlapping success runs of length 3, three 1-overlapping runs
of length 4, and four 2-overlapping success runs of length 4.

The special cases of I-overlapping success runs of k are non-overlapping success
run of length k for 1=0 and overlapping success run of length k for I=k-1. Number
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of (I-1) overlapping occurrences of success runs of length k until the nth

overlapping occurrence of success run of length | is distributed as B, , (n, p, 2).

In this section, we have derived the Circular Geiger Counter Polya-Eggenberger
Distribution of order k for l-overlapping success run of length k, i.e., the

C

distribution of N~ | -, (O <I<k-1Lk>1m 21) by Polya-Eggenberger urn

model in the n drawings arranged in a circular sequence with support

{0,1,...,1{”_”'('( -1-7 _1}} fors>0:a
m(k — 1)

{ [{n—((k—l)m+1)b—mlD {n—m(k—l—l)—l}}
max| 0, —— | |,..., 1+ ————— | whenn < (w-1)m+1 or
m(k — 1) m(k - 1)

{ ( {n—((k—l)m+l)b—lD [m(w—k)—l}}
max| 0| —mMm——F— | |,..., 1+| —————— | whenn > (w-1)m+1 fors=-1
mk m(k —1)

Theorem 3 : For n (=1), a (>0), b (>0) and s (> -1) we have,

C n-mx n-mx|(y-1 . . . .
P(Nn’kll’m’s=y)=i=m%(l,y) ( i j(i_JC(X—lk—(y—l)(k—I),l,n—mx—|,k—I—1,k—l)
(n—mx +x) w(XS)p(N-mx.s)

(n-mx) (W b)(n—(m—l)x,s

m—1{n—m(x—1)—l—j k—z[n —m(x-1)-1- jj[y _1j
DN DY > . :
j=0| i=min(Ly) t=0 i i-1

C(x-ik=(y-i)k=D-t;i,n-m(x-1) - j-i;k-1-1k-1)+

kiz(n—m(xfl)—l—j
t=0

)+

. j(’l'__lljc(x —ik—(y-i)k-D)-tji,n-m(x-1)—j-i:k—1-1k 1)}
a(x,s)b(n—m(x—l)—j—l,s)

(o)D)

(4.1)
fors>0
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n—((y -1k =l)m-1)- (k-1 -1m —1}

((y-Dik-D+1)< XS((Y—D("")*"){n_ (k-Dm+1

and fors =-1,

max(((y —1)(k —1) +k),b) <

(y -k -1)m—-1)— (k-1 —1)m—1D

| -
smln(w,((y—l)(k—|)+k){”_ (k-Dm+1

Proof :
Let the sequence of n trials with y white ball runs of length k be:

LBB.W__ BB.W,__ W, W, .W_, W, BB..W__ BB.W

(m-1) (m-1) (m-1) (m-1) (m-1) (m-1) (m-1) (m-1)

1% run

CWUBBLW, W, W, W, W, BB...

—_ 1—""2 Y3 —-
(m-1) (m-1) (m-1) (m-1)

2nd run

CW W, W LW, W, BB..W __ BB..

_—2 T
(m-1) (m-1) (m-1) (m-1) (m-1) (m-1)

(y-1)" run

W__BB.W,__ W, W, ..W_, W, W__ BB.

(m-1) (m-1) (m-1) (m-1) (m-1) (m-1) (m-1)

v run

W W BB...W, BB...

(m-1) (m-1) (m-1)

i
X is the number of white balls drawn and j is the number of remaining trails after
the x™ white ball.

(i) Suppose j> m-1, then the total number of black balls are equal to n-mx, which
create (n-mx) cells. Suppose that out of (n-mx) cells there are i cells which

contribute to the y “l-overlapping white ball runs of k™ is given as ( . 1) ways
I —_

X
and icells can be selected out of n-mx cells in[ j ways. The remaining x-i k-

(y-i)(k-1) white balls can be arranged in (n-mx) cells such that none of the “i"
cells have more than (k-I-1) white balls, and rest of the n-mx-i cells do not have
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more than (k-1) white balls in C(x-ik-(y-i)(k-l);i,n-mx-i;k-l-l,k-l)Ways_ Each such

arrangements, gives x+n-mx cyclic arrangements by rotations and each such
rotations can be partitioned into (n-mx) arrangements which are alike.

Hence the required probability of drawing x white balls and n-mx black balls
such that there are y white ball runs of length k each and ends with a run of black
balls is given as

X (n B mxj[y_ljc(x— ik — (y —i)(k —1);i,n —mx—i;k -1 ~1 k —1)
i=min(,y) i i—1

(N —mx+ x) w(X:S)p(N-mxs)

(n—mx) (w+ b)(n—(m—l)x,s)

4.2)

(ii) Suppose j < m-1 and the last white ball drawn has contributed to y" I-
overlapping run of white balls of length k then,

> h+m(x—1)+1+j=n

t=1
=> ' r=n—j-m(x-1)-1,
t=1
the total number of black balls are equal to n-m(x-1)-1-j, which create (n-m(x-1)-
1-j) cells. Suppose that out of (n-m(x-1)-1-j) cells there are i-1 cells which

-2
contribute to the y -1 *“ l-overlapping white ball runs of k™ is given as [)I/ 2]

n-m(x-l)-l—jj

ways and these icells can be selected out of n-m(x-1)-1-j cells in(

ways ( the last cell having a white ball run of length k). The remaining x-ik-(y-i)
(k-1) white balls can be arranged in (n-m(x-1)-j) cells such that none of the “i"
cells have more than (k-1-1) white balls, and rest of the n-m(x-1)-j-icells do not

have more than (k-1) white balls in C(x-ik-(y-i)(k-1);i,n-m(x-1)-j-i;k-1-1,k-1)
ways.

Hence the required probability of drawing x white balls and n-m(x-1)-1-j black
balls such that there are y white ball runs of length k each and ends with a run of
black balls is given as
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)] (e 1 Ny
n.m(x_z) . (n mx -1 -1 J)(_y ZjC(x—ik—(y—i)(k—l);i,n—m(x—l)—j—i;k—I—1,k—1)
i=min(Ly) i 2

W(x,s)b(n—m(x—l)—l—j,s)

(W .\ b)(n—(m—l)(x—l)—i,S)

(4.3)
Further, suppose j< m-1 and the last white ball drawn does not contribute to runs
of white balls of length k then, Suppose that out of (n-m(x-1)-1-j) cells there are
i cells which contribute to the y -1 “l-overlapping white ball runs of k” and is

(n-m(x-l)-l—jJ ways,

given as (y jways and icells can be selected out of n-m(x-1)-1-j cells in

The remaining x-ik-(y-i)(k-) white balls can be arranged in n-j-m(x-1)-1cells
such that none of the “i" cells have more than (k-1-1) white balls, and rest of the
n-m(x-1)-j-1-i cells do not have more than (k-1) white balls in

C((x-ik-(y-i) (k-1)-t;i,n-m(x-1)-j-i-1;k-I-1,k-1) ways.

k-2
Y Clx—ik—(y-i)k-D-tiin-m(x-1)— j—i-Lk-1-1k-1)
t=0

ways (see also Godbole, 1990). It could also be obtained by using lemma 2.1 of

Makri et al. (2007D).

Hence the required probability of drawing x white balls and n-j-m(x-1)-1 black
balls such that there are y runs of white balls of length k each and ends with a
white ball followed by j blank trials (0 <j<m-1) is given as

n-m(x-1)-1-j k-2 _ 1D —1— i _
Uy 5 (n m(x _1) 1 Jj(y 1)
i=min(l,y) t=0 i i—-1

(%,8),. (n-m(x-1)-1-],s)
) . ) o w b
Cx—ik—(y i)k =) —t;i,n—m(x-1) - j—i;k -1 1,k —1)

(we+ b)(n—(m—l)(x—l)—j S)

(4.4)
From (4.2), (4.3) and (4.4) we get the required probability (4.1).
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5. Circular Inverse Geiger-Counter I-Overlapping Polya-Eggenberger
Model of Order k

Under the Polya-Eggenberger sampling scheme, if Wk,n,l,m,s represents the

waiting time (number of trials) till the n™ white ball run of length k occurs, then

let P(W © = uj = the probability that n™ white ball run of length k occurs

k,n,I,m,s

at the u™ trial.

Let the sequence be with the n™ white ball run of length k at the u™ trial be:

W, .W, W  BB.W W BB.W BB.

(m-1) (mg) (1) (m-) my my ()

*run

iy

=

(m-1)  (m-1)  (m-

2nd run

DWW, W, W, W BB.W BB.W BB..

(m) (1) (D) m () (1) (1)

(n-1)"run

CWW W W, W,

(m-1) (m-1) (m-1) (m-1)

™ run

Theorem 3: For n(>1), a(>0), b(>0) and s(> 0) we have,

P(\N(C) = u)— u_xnfm_‘(” cmem 1)(” il)c(x-(i eke(n— () Mk 1) i+ L uxmemdsk -1 -1,k -1)

knlms 7 i=min@u) i

W(x,s)b(u—xm+m—l,s)

u=Im+nk-Dm+LIm+nk-1)m+2,...

(W . b)(U—(m—l)(X—l),S) ’

(5.1)
Proof :The total number of black balls are equal to u -(x-1)m-1, where X is the
number of white balls drawn. Suppose there are i cells out of the u-xm+m-
1which has exactly k white balls, then these i cells can be selected in

u—-xm+m-1
( i j ways (5.2)
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The remaining n-(i+1) runs of white balls of length (k-1) can be distributed in the
n-1
(i+1) cellsin ( i jways. (5.3)

The remaining X-(i +1)k-Hn — (i + 1)}k —1) white balls can be arranged in u-
xm+m-1 cells such that none of the (i+1) cells have more than (k-1-1) white balls
and the rest of the u-xm+m-i in

C(x-(i +DkHn— (i + D)k —1) ;i +L u-xm+m-Lk - -1,k —1)ways.
(5.4)
Hence the required probability is given as
u=xm+m-1y - xm+m-1)n-1 . . . )
i:m%(lyu)( i )( i jC(x-(l +hkt(n =i+ D))k 1) ;i + 1 uxm+mdk -1 -1,k ~1)
W(x,s)b(u—xm+m—1,s)

(w s b)(u—(m—l)(x—l),s)

(5.5)

As in Makri et al. (2007b), the case s = -1 requires special attention. This is so
because the Polya-Eggenberger sampling procedure might terminate without
observing nl-overlapping white ball runs of length k each, when sampling is done

without replacement (s = -1). Thus, the random variable Wy , | ,y 5 might take

on the value o« with positive probability. We have found in this case, the
probability P(Wk,n,l,m,s :u)is given by (5.1) with

max[nk,{im_l}ﬁj <x< min(a,{nk +urm-ik _l)D,(S.G)
m 1+ m(k—1)

mw(Mk—D+L{i:%%m:ﬂ+5Jﬁx

smm[wnw-4yn+{”_0“k_”_nm_{r(k—nmj
1+mk—1)

0, if[c]=c

where 6 = ]
1, otherwise.

n-1

©  _o)=TrNE _y)

Further, P(Wk — —Oo) = Z P Nwm+b,k,|,m,—l =Y
FRRFLELRLN} y:0

C . .
where P(Nwm+b,k,l,m,—1 = y)are asgiven in (4.1)
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6. Conclusion

In this research paper a simple combinatorial approach using ball into cell
techniques with Polya-Eggenberger sampling scheme has been used to develop
several Generalized Circular Geiger Counter Type Distributions. Geiger counter
of these types is used in problems in which a counter registering only successes
gets locked abruptly for few trials, say (r-1) trials after which it starts re-
registering. Several use of these kinds of counters are mentioned in the literature
(Feller, 1968) for example for detecting radioactive rocks and minerals during
mineral prospecting, checking environmental level of radioactivity in nuclear
power plants, testing level of danger in nuclear accidents and for detecting
radioactive contamination of food and uniforms of workers of nuclear power
plants. In general, in the insurance sector to decide premium for covering
incidents of burglary it is presumed that after occurrence of each incidence of
burglary the chance of occurrence of the event would be minimal for a specific
period of time. During this period, the chance of moral or morale hazard would
be very less. Similarly, buildings, monuments, and places of religious worships
which are insured from terrorist attack will have less chances of such attacks for
some time, once incidents like 9/11 happens.

Acknowledgment

The author express her sincere thanks and gratitude to the anonymous reviewer

for their comments, suggestions, and corrections.

References

Dandekar, V. (1955): Certain modified form of binomial and Poisson
distribution. Sankhya: The Indian Journal of Statistics,15, 237-250.

Feller, W. (1968). The strong law of large numbers. In An introduction to
probability theory and its applications (Vol. 1, No. 3, pp. 243-245),Wiley.
Godbole, A.P. (1990): On Hypergeometic and Related Distributions of Order k,
Communications in Statistics—Theory and Methods, 19(4), 1291-1301.

Makri, F. S., Philippou, A. N. and Psillakis, Z. M. (2007a): Success run statistics
defined on an urn model. Adv. Appl. Prob. 39, 991-1019.

135



Sonali Bhattacharya

Makri, F. S., Phillipou, A. N. and Psillakis, Z M. (2007b). Polya, Inverse Polya,
and Circular Polya distributions of order k for l-overlapping success runs,
Communications in Statistics—Theory and Methods, 36,657-668.

Riordan, J. (1958), An introduction to combinatorial analysis, Wiley Publications
in Mathematical Statistics, John Wiley & Sons, Inc., New York; Chapman &
Hall, Ltd., London, 1958. MR20 #3077. Reprinted: Princeton University Press,
Princeton, NJ, 1980. MR81e:05002.

136



