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1. Introduction. Let X be a random var iable defined by a 
Bernoullian probabili ty function 

,/ x /Nx x N-x x = 0, 1, 2, . . . , N 
(1) f(x) = ( ) p q 

x p + q = l , p > 0 , q > 0 

The probabil i ty function of the r e s t r i c t ed random var iable which is 
truncated away from zero is then 

,N, x N-x 
( )p q 

(2) f*(x) = — — x = 1,2 N . 
1 - q 

N 
The divisor 1 - q a r i s e s from the condition excluding ze ro . 

Finney (1949) has treated the truncated binomial distr ibution and has 
mentioned severa l p rac t i ca l problems in which a truncated binomial 
distr ibution might be met . In this note the distr ibution is obtained for the 
sum of n independent identically distributed truncated binomial random 
va r i ab le s . 

2. Distribution of the sum. Let X, , X X be a random 
1 2 n 

sample of size n from a population with probabili ty function (2). We shall 
t ry to find a distr ibution of 

2 X. 
j=l J 

Now the charac te r i s t i c function of a random var iable X having probabil i ty 

function f (x) is given by 

* / /N, , i txx N-x / N 
cj)(t;x) - 2 ( ) (p e ) q / 1 - q 

x=l X / 
(3) / 

r / a. l l\N N i / A
 N 

= [ ( q + p e ) - q J / 1 - q 
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Since the X.'s are assumed independent, the characteristic 

function c|> (t ;y) of the sum Y = X + X + . . . X is given 

*(t;y) = [ ( q + p e ) - q ] / (1 - q ) 

(4) v fn\ l A \ r t M i t.N(n-r) Nr / 
2 ( ) (-1) (q + p e ) q / 

r=0 r / N n 
/ ( i -q ) 

(5) 
Ï /<- \ - ^ u / j . i t.N(n-r) Nr 
<j) (t;y) - 2 b (q + p e ) q 

r=0 r 

w h e i 

b = (") (-1)* 
r r 

iA N\U 

(1 -q ) 

i t N N x N-x 
Since (q + p e ) is the characteristic function of ( ) p q , the 

rth term of (5), excluding b , is the characteristic function of 

N(n-r) 
y N(n-r) - y 

P q 

Thus, we have the exact distribution of the sum Y = Z X. 

n-l /N(n-r) 
(6) f(y) = 2 b 

r=0 r V y 

pyqN(n-r) - y 

y = n, n + 1 , . . . , N(n - r) 

/ N(n-r)\ 
where I ) is defined to be zero when y > N(n - r) 
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The author is thankful to the re fe ree for his helpful comments . 

REFERENCES 

D . J . Finney (1949). The truncated binomial dis t r ibut ion. Annals 
of Eugenics, 14, 319-328. 

M.G. Kendall and A. Stuart (1963). The advanced theory of 
s ta t i s t ics , Vol. 1 (2nd é d . ) . (London, Griffin.) 

Universi ty of Guelph 

336 

https://doi.org/10.4153/CMB-1969-042-6 Published online by Cambridge University Press

https://doi.org/10.4153/CMB-1969-042-6

