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An important role in the theory of the hi-square criterion is played by the 
following fact: ijxI,X2, ... ,Xn are independent random variables with Gauss 
distribution N(O, 62), then the distribution of the central statistic hi-square 

n 

X2 = L (Xi + ai) 2 depends on aI, a2, ... , an only by mean of the parameter 
i=l 

n 

L a;' In the paper [ 1 ] one proves that this property is characteristic for 
~l . 

the normal distribution of probability. The aim of this paper is to give a 
characterization of the uniform distribution of probability by mean of the 
hi-square statistic. 

Theorem 1 Let Xl, X2, ... , Xn independent and equally distributed random 
variables, where n ~ 2, then the necessary and sufficient condition that the 

n n 

statistic distribution X2 = L (Xi + ai)2 depend on L a; with ai E JR is that 
i=l i=l 

Xi beunijormly distributed. 

Proof. \Ve define the function: 

w(a) = Ee-(xi+a)~. (1) 

It is obvious that w(a) > a andw is derivable in every a E JR. 
L sing the conditions of the theorem we have 

(2) 



Let h(a} = logw(a) and H(a) = log <l>(a). From ( 2 i we obtain: 

(3) 

If we differentiate twice the both sides of ( 3 ) by aI, then by a2, we obtain 
for every aI, a2, ... , an : 

(-1) 

In this \vay 
H(a) = CIa + C2 . 

From ( 1 ; and (:3 ) we obtain: 

(6) 

where F(x) = P (Xi < X). 
In the following step we consider the substitution: 

2 
e- x dF (X) = dC. (7) 

In this case ( E ) can be written in the form: 

(8) 

It follows, using the uniqueness theorem for the Laplace transformation. 
that dC = C5~ (x - Cn) for every C5 and C6 , where .6. is the Dirac function. 
L sing again relation ( 7 ), it follows that F is the distribution function of the 
uniform random variable 

The sufficiency can be proved by a straightforward verification. 
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