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Abstract :
is proposed.

A test for testing the equality of coefficients of linear regression models

1. Introduction

The author considered the problem of testing equality between sets of coeffi-
cients in two linear regressions when disturbance variances are unequal and
proposed an exact test using generalised T2 statistic.> 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=X,p + e, e, ~N (0,02 1p) Q)

Eee,=0fori=jij=12..,p

where Y, and X, are n; x 1 and n; x k observation matrices, f;isa kx 1 co-

efficient matrix, and ¢, is an »; x 1 disturbance matrix fori = 1, 2, ......... , .
Assume all X; have full column rank, n,>k for ¢« = 1, 2, ................. )
Combining all p models together we have
& s e
Y, X, £, €
Y. __ Xy By e
or ¥ = X8 + e withe~N (0,X) 2)
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where

—
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2

Oy In,_,_

o 21,
el n.p :

Then the ordinaiy least squares estimator of £ is given by
A
p o= (X1X)t XY = p - (X1X) ' X'e

A .
and S~ N (. Q) (3)

where [ ”‘712 (XX
: '0-22 (XZIXZ)WJ' o
0 = .

N
G

7 (5,

Assume we want to test the restrictions Rf=r, where R is mapk matrix of
restrictions and r is a mal matrix of constants. on the parameters of the
model (2).

From. (3) we have Rf ~ N (Rf. ROR').

Under the null hypothesm Hy: Bf =~
R/j ~ N (7, RQRl) ' (4)

Lot M, = I, — X, (X3X) X2 = 7,27

Where 22X, = Qand ZZ, =1y It may be noted that the columnb of Z,;

are eigen vectors of M correspondmo to unit roots. Now consider ¢ = Z;'e
and note that

o ~N(002 I, p)fori =1, 2. Y

Let g be the largest integer less than or equal to

‘mini m=k oy —k iy t_ic}
mlnlmum{k,k.,..,A_ﬁﬁ.
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If ¢ = m, we can proceed as follows.

Partition each ¢; into ¢ sub vectors €%y, €%u,
each sub vector having £ elements.

Let

|
f
€ = |

and let @; be krk matrix such that @ @, = (X1X,)

Define
- o
| Q,
o=
1* @
Then define 7; ~ RQe*;,  j = 1,2, ... . 4.
Therefore we have 7, ~ N (0, RORY) j = 1,2, ......... q.

A
From (3) we also have Rf ~ N (r, RQR)
under H,: Rf = r.

Then from T. W. Anderson! it follows that

(RAY S (RF) q—m + 1
q m

2

€

*
i (q)»

is distributed as non-central F distribution with m and g— m - 1
degrees of freedom and non-centrality parameter rt (RQRY) 1y

1 4
where § = -— X 9,94
szl

155

Under the null ¢ othesis RS =0 the statistic (7) is cCistributed as centrel I

with corresponding degrees of freedom.
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3. A gpecial case

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

I-1o . . . 00 | 7B 0|
oI1-1 , . . 00 Bs 0 )
| ; ) _
“voo . 11| | o |0
or R =0 (8)

where 21l unit and zero matrices in the equation (8) are of order £ x k

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

(RAP S (RE) q-k(p-1) + 1 (9)
q k(p—1)

This statistic is distributed as central F with k& (p—1)and g—Fk (p—1) + 1
degrees of freedom provided ¢ > k (p—1) . Relating this result to the case
of two regressions where p=2 the statistic (9) reduces to

(Bu=Falt 87 (Fr—B) g=k +1
q k

which is the test suggested by the author.?
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