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Multiple Regression Analysis : Further
Issues

1 Data scaling on OLS statistics

When we change the unit of measurment of a variable, the value of estimators would
chance accordingly. For example

\bweght = bβ0 + bβ1cigs+ bβ2famin c,
where
bwght = child birth weight, in grams.
cigs = number of cigarettes smoked by the mother while pregnant, per day.
famin c = annual family income, in thousands of dollars.
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2 More on functional forms

• Logarithmic Functional Form

log(y) = β0 + β1 log(x1) + β2 log(x2) + u

• Models with Quadratics

Example : Effects of Pullution on Housing Prices

log(price) = β0 + β1 log(nox) + β2 log(dist) + β3rooms+ β4room
2 + β5stratio+ u
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where
price = housing price
nox = level of pollution
dist = distance from downtown
rooms = number of rooms
stratio = average student per teacher ratio
The estimation result is given by

Consider the effect of "room"

What wold be the % change in price when the number of room increases from 5 to 6?



84 8. Multiple Regression Analysis : Further Issues

3 Models with Interaction Terms

Consider

price = β0 + β1sqrft+ β2bdrms+ β3sqrft× bdrms+ β4bthrms+ u

where
price = housing price
sqrft = house size (square feet)
bdrms = number of bedrooms
bthrms = number of bathrooms
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4 More on the Goodness-of-Fit and Selection of Regressors

• Adding more regressors ALWAYS improve fit

Using adjusted R-squared to choose between non-nested models (one model is not a
subset of another).
Consider Model 1

\salary
=

830.63

(223.90)

+0.0163sales

(0.0089)

+19.63roe

(11.08)

n = 209, R2 = 0.029, R̄2 = 0.020

Consider Model 2

\log(salary)
=

4.36

(0.29)

+0.2751 log(sales)

(0.033)

+0.0179roe

(0.004)

n = 209, R2 = 0.282, R̄2 = 0.275


