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1. Introduction 

PART I 

Regression analysis is usually carried out under the hypothesis that one of the 
variables is nonnally distributed with constant variance, its mean being a function of 
the other variables. This assumption is not always satisfied, and in most cases difficult 
to ascertain. 

In recent years attention has been paid to problems of estimating the 
parameters of regression equations under more general conditions (see the references 
at the end of this paper: A. Wald (1940), K.R. Nair and M.P. Shrivastava (1942), K.R. 
Nair and K.S. Banerjee (1942), G.W. Housner and J.F. Brennan (1948) and M.S. 
Bartlett (1949)). Confidence regions, however, were obtained under the assumption of 
nonnality only; to obtain these without this assumption will be the main object of this 
paper. 

In section 1. confidence regions will be given for the parameters of linear 
regression equations in two variables. In the sequel of this paper we hope to deal with 
equations in more variables, polynomial equations, systems of equations and problems 
of prediction. 

2. Confidence Regions for the Parameters of Linear Regression Equations in Two 
Variables 

2.1 THE PROBABILITY SET 

Throughout this section the probability set r ("Wahrscheinlich- keitsfeld" in the sense 
of A. Kolmogoroff) underlying the probability statements will be the 3n-dimensional 
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Cartesian space R3n with coordinates uI , ••• , un' VI' ••• , Vn, WI' ••• , wn• Every random 
variable mentioned is supposed to be defined on this probability set. 

In the first place we suppose 3n random variables u j, Vj, Wj (i = 1, ... , n)l to be 
defined on r, i.e. we suppose uj , Vj, Wj to have a simultaneous probability distribution 
on r. 

If we now put: 

1, ... ,n 

(1) 
(2) 
(3) 
(4) 

then, for any set of values of the (n+2) parameters ~j, <Xo and <Xl> the variables Xi and Yj 
have a simultaneous distribution on r, and are therefore random variables. 

We shall call ~j the parameter values of the variable ~. The equation (1) is the 
regression equation; this equation contains no stochastic variables. Furthermore we 
shall call Wj the "true deviations from linearity"; hence the variable 11 is a linear 
function of ~, but for the deviations w. Finally ui and Vj are called the "errors of 
observation" of the true values ~ and 11j respectively. 

The problem then is, under certain conditions for the probability distribution of 
Uj, Vj' Wj, to determine confidence intervals for the parameters <Xo and <Xl> given a 
sequence of observations Xl' ••. , Xn, YI' ••• , Yn of the random variables Xl' ••• , Xn, YI' ••• , 

Yn· 

2.2 INCOMPLETE METHOD: CONFIDENCE INTERVAL FOR <XI.2 

We suppose that the following conditions are satisfied: 

Condition I: The n triples (u j , Vj, w) are stochastically independent. 
Condition II: 1. Each of the errors Uj vanishes outside a finite intervallu j 1< gj. 

2. For each i 'i: j we have: II;j - ~) > gi + gj. -
From condition II it follows that either 

1 The distinction between a stochastic variable and the value it takes in a given observation (or system 
of observations) will be indicated by bold type for the former one. 

2 The author is indebted to Mr J. Hemelrijk for his constructive criticism concerning some points of this 
section. 


