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G. R. Steele

Structural Breaks in Lineay Regio >ssion

Since Gujarati L], 2], the use of dummy variables as an
alternative to the Chow Test for ids nLlfylng structural breaks in

linear 10g109810n" has become widely used. It is reccgnised that
these methods give identical F test statistics for the null hypothesis
of no structural breaks. However, the writer is unaware of any simple

textbook proof of the general case. It is hoped that the followinq
will be useful to teachers of undergraduate courses:

The Chow Test

y = X8 + u ' (1)
yl X 0 R u
_ 1 1 . 1 (2)
i.e. y= X* B + u
where v, u are (T » 1) column vectors: X i3 a (T x k) matrix; is a

% k) matrix; X, is a (T2 x k) matrix; and the remaining vec%ors
% similarly partioned.

Equations (1) and (2) are estimated separately to obtain the respective
sums of squares of the residuals, i.e. a'a and u*'u*.
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The Dummy Variable Appreach

y =X B + u - (l{
(Yl X3 9\ [ ny
= + (3)
\ Y2 %y %3/ \ V2 "2
i.e. y = Xh* Y + n

When equations (l) and (3) are estimated separatelv, we obtain
reSpectlvely u'uvw and n'n. :
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are equivalent if it can be shown that:

Now

u*'u* = u'M*u

n'n = utM**y
where

M* = (I = ok (x% rxx) "L xe 0]

M%* = [1 ~ X**(X**'X**)—l X#E* 1]
Thus it is sufficient to show that

M#* o M**.

The proof makes use of the following relationship:

Xl (0] I
0 X2 T
i.e. X*
Proof:
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