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Comparing regression equations
Using two different data sets on the same variables we build the following two regression models
yi = XiB1+ e
y2 = X282 +e€2

where,

y1isng X1, yais ng X 1,

X1 iS’I’L1><(k+1),X2 18712><(k‘—|—1)
Bris(k+1)x1,B2is (k+1)x1.

Suppose the first p elements of the vectors 31 and B2 are the same. Then, we can write the two vectors as
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o= ()= ( )

where,
Blispx1,B2is(k+1—p)x1,and B2is (k+1—p) x 1.

We wish to test the hypothesis
HO : ﬁf — ,Bg =0
H,: ,8% — ﬁg # 0.

The test will be performed through the general F' test discussed in previous lectures. But first, let’s partition
the matrices X; and X5 as follows:

X;=(X] X?)andXy=(Xj X3)

Note: The columns of X} correspond to 3* and the columns of X% correspond to 82. Similarly, the columns
of X3 correspond also to 3* and the columns of X3 correspond to 32.

The two models can be combined into one regression model:

1
ny_ (Xt X3 o[ (a
Y2 X% 0 X% ﬁ% €2 ’

This model that combines all the information is of the form
y=XB+e

and the hypothesis 32 — 32 = 0 can be tested using
Hy:CB =0

H,:CB#0

with the general F' test

(CB—~) [c(xX'X)*C] " (CB )
ms?

Fm;nfk:fl = ’

where the matrix C is defines as

C= ( 0k+1—p,p Ik+1—p *Ik—i-l—p )

Therefore the dimensions of C are (k+1—p) x [2(k+ 1) — p].



Example:

Suppose k = 5 and we we want to test

Hy: B = 63,55 = B3
H, : Not true

Note:

Subscript ¢j refers to observation ¢ for variable j.
Superscript 1 or 2 refer to dataset 1 or 2.

This is the formulation:
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In this example we have k = 4,p = 4 and C is given by C = < 8 8
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