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Abstract : A test for testing the equality of coefficients of linear regression models 
is proposed. 

The author considered the problem of testing equality between sets of coeffi- 
cients in two linear regressions when disturbance variances are unequal and 
proposed a n  exact test using generalised T2  tati is tic.^ The main idea of the 
present article is to generalise the above result to accommodate more than 
two regressions. 

2. Result 

Consider the models Yi = Xi pi + ci, ci N N (0, c*2 Ini ) (1) 
E ei E~ = Ofori =/= j , i , j =  1 , 2  ,..., p 

wh.ere Yi and Xi are ni x 1 and ni x k observa.tion matrices, .Pi is a k x 1 co- 
efficient matrix, and ei is an ni x 1 disturbance matrix for i = 1, 2, ......... P- 

.Assume all Xi have full column rank, ni > k for i = 1, 2, .............. ;... , P. 
Combining a11 p models together we have 

or P = Xp + a with r - M  (0,X) 



T11en the ordi~ir l  y least squares estirnetor of P is given by 

Assume we want to test the restrictions .Rfl=r, where B is rnnxpi% ~ n r ~ t r i x  of 
restrictions and r. is a. ~ n x l  m.ctrix of constants, on the psrr&mete~:s of the 
rnodel (2).  

From. (3)  we have. .R/? - N (RP, RBR1). 

CJnder the nu11 hyporhes~s H ,  : 1Zl'f = 1. 

~d - H ( i s  RflR1). (4) 

.Wilere 2&lXi = 0 and ZilZ1 =lP8. .-k. I t  mxy be noted that the c6lurn.n~ of Zi 
are eigen, vectors of &Ii corresponding to .unit roots. Now oonsjder E," = Z ~ E ,  
and note rheC 

E ~ ' ~  iV  (O,ai"I,i- k) for i. = 1, 2 ,....,...., P. 
' .  

Let  q be the lcrgest integer less than or equd  to 

k YLp - k 
minimum 152 ' * ' - 
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If q 2 ,m, w e  can proceed as follows. a ' 
f .  Partition each et into q sub vectors c,*(~), e2 (2), . . . . * 

3 € 8  

each sub vector having k elements. 

Let 

and let Q ,  be krk matrix such that  Q> Qi = ( X i l x i ) - l .  

Then define qj - RQle*(?,  j = 1, 2 ,  ............, (I. 

Therefore we have q,  - N (0. R!2R1) j = 1, 2, ......... P. 

11 

From (3) we also have RP N N (Y, RS2R1) 
under H ,  : RP = r. 

Then from T. W'. Anderson' i t  follows that  

is distributed as non-central F distribution with m and ¶-- m + :I. 
degrees of freedom and non-centrality parameter r1 (RSIR1)-I r* 

1 
where i3 = -- 2 q, vjl. 

4 j = 1  

Untler the null I,;-; otllesis RP=O the stratistic (7) is S.ist;.iLntec! '3s cent:*r,l F 
with corres.;'onding degrees sf freedom. 



3. A special case 

If one wrnts to test the hypothesis of equality among the entire sets of co- 
efficients of all the regressions he should formulete the restrictions as follows : 

I - I  1 - 

where all unit and zero mztrices in the equation (8) are of order k x k 

For this particulzr case m = k ( p -  1). Hence the test statistic (7)  
becomes 

/ 11 - 11 

This statistic is distributed as central F with k ( p  - 1) and q - k (p - 1) $ 1 
degrees of freedom provided q > k (p- 1) . Relating this result to the case 
of two regressions where p = 2 the statistic (9) reduces to 

which is the test suggested by the e ~ t h o r . ~  
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