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--;1. Introduction. 
I 

~he order of an autoregressive scheme is commonly tested by two different! 
i , 

~ethods (see [1]): (a) changing the model a little bit (e.g. making the 
i 
~odel circular) and deriving the exact distribution of a test; Cb) de-

~iving approximate distributions of a test in the exact model. The present 

hote shows a test in the exact model with an F-distribution not dependingl 

on the other parameters of the model. The derivation of the test is very 
I 
I 

~asily performed using a conditioning technique. A similar technique has 

been used by J.E. Besag [2] in connection with nearest-neighbour systems . 

. Testing Independence in the Autoregressive Scheme of Order 1. 
, 
i Let (X , t = ... ,-1,0,1, ... ) be a stationary, normal autoregressive scheme , t 

6f order 1, ~.e. (Xt - ~) - ~(Xt-l- ~) = et' where the et - s are independeft, 

2 2 
~dentically, normally distributed with Ee = 0, Ee = ~ > 0, - 00 < ~ < 00 i 
I t t 

and -1 < ~ < 1. Let Xl ' ... 'X2n+l ' where n > 2 ~s an integer be observa-

tions from the above process. The conditional distribution of (X2i ,i=1"'1,n) 
i 

~iven (X2i+l ' i = O, ... ,n) is then multivariate normal, X2i independent of 

X2j when i -:f j, 

0, ... , n) (1 

var(X2ilx2j+l' j=O, ... ,n) 
2 

T 

-2 2 
where (CX,y,T ) are related to (~,~, ~: ) by the formulas 
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2 02/(1+~2) 1 T = 

Y ~T2 I (1_~2) 

f (J( 1; (1+2y) 

(2 ) 

!The hypothesis ~= ° is seen to be equivalent to y= 0, and it is well-knoJn 

I 
Ifrom regression analysis that the test for y= ° is of the form W > f, wh~re 

2 
W 

SPD (n-2) 
(3) SSD'SSD"- SPD2-

n 
SPD L X2i(X2i-l+ X2i+l ) - nX"X' , 

i=l 

2n 
L X.X. 1 - nX'X' , (4) 

i=l 
~ ~+ 

n 
X2 _ X,2 SSD' L 2i n (5) 

i=l 

n 
X ) 2 _ X" 2 SSD" L (X2 .-l + 2i+l n 

i=l ~ 

2 n-l 2 n 
X 2 ( ""X "" X X ) X2 -X' ,2 (6') 1 + L 2i+l+ L 2i~1 2i+l + 2n+l""'n .' i 

i=l i=l 

n 
X' = L X2 . In 

. 1 ~ 
~= 

n 
X" L (x. .-'!+X2 · l)/n 

. 1 -2~'""J. ~+ 
~= ! 

(7) 
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Under the hypothesis y= 0, Q) has an F-distribution with D.F. (l,n-2). The 

distribution is conditional, but as it does not depend on (X2i+l ,i=0, ... n), 

the distribution is also marginal. 

If the number of observations is not odd, the above technique can only 

be used if you "throwaway" one observation. 

3. Testing the Order q Against Order p, where p > q. 

iConditioning upon Xl,· .. ,X,X 2"",X2 l""X , where n = mp+m+p 
i p p+ p+ mp+m+p 
i 

;is the number of observations, the techniques of ordinary regression 

!analysis again can be used to get an F-test with D.F. (p-q,m-p-l). 

I 

:4. Comment. 

iThe test criterion ~ is in a way analogous to the difference test ln the 
! 
inormal two sample problem. Suppose (Xl"" ,Xn) and (Yl ,···, Yn ) are In-

idependent random variables from two normal distributions with EXi = i;x, 

i 2 2 2 2 
:EYi = i;y, Var(Xi ) = Ox and Var (Y) = 0y ' If Ox and 0y are not equal, you· 

Ican avoid the Fisher-Behrens problem uSlng 
I 

where 

2 
(n-l)s 

T Vn(X-Y)/s, 

n 2 
L (X. - Y.) 

i=l 1 1 

h(x-y) 2 , 

(9) 

(10) 
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as a similar test criterion for the hypothesis ~X 

loss of degrees of freedom. 

The same thing ~s happening above. 
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