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The least squares estimators b, b,, and b,
have covariance matrix:
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Situation

Each week the management of a Bay Area Rapid Food hamburger
chain must decide how much money should be spent on advertising
their products, and what specials (lower prices) should be
introduced for that week.

How does total revenue change as the level of advertising
expenditure changes? Does an increase in advertising expenditure
lead to an increase in total revenue? If so, is the increase in total
revenue sufficient to justify the increased advertising expenditure?

Management is also interested in pricing strategy. Will reducing
prices lead to an increase or decrease in total revenue? If a
reduction in price leads a decrease in total revenue then demand is
price inelastic; If a price reduction leads to an increase in total
revenue then demand is price elastic.
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Economic and Econometric Model

We initially hypothesize that total revenue, #, is linearly related to
price, p, and advertising expenditure, a. The economic model is:

tr:Bl+B2p+B3a

The economic model (7.1.1) describes the expected behavior of
many individual franchises. As such we should write it as

E(tr) =P, +B,p+B;a

To allow for a difference between observable total revenue and the
expected value of total revenue we add a random error term,

e=1tr—E(tr)

Denoting the #th weekly observation by the subscript ¢ we have

tr, = E(trt)+et :B1 +Bz P +B3at +&
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Hypothesis Testing
Does the change in advertising expenditure change total revenue?
H0:B3=O, H12[33¢0
Does an increase in advertising expenditure lead to an increase in
total revenue?
H,:B;<0,H :B;,>0
Is the increase in total revenue sufficient to justify the increased
advertising expenditure?

H,:B;<1, H :B;>1

Will reducing prices lead to an increase total revenue?
H,:8,=20, H :B,<0

Will reducing prices lead to a decrease total revenue?

H,:,<0, H :B,>0
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