50 4. Multiple Regression Analysis (Estimation)

2.1 Accounting Nonlinearity

I The regression model requires linearity in parameters.

I Similar to the Simple Regression Model, the Multiple Regression Model can also
take into account the nonlinear relationships between variables.

Example: In the CEO Salary example, we could write the relations between CEO salary
(salary), firm sales (sales)sand*CEO"age (age) asfollows:

log(salary) = B, + 3, log(sales) +Byuge + Bzage® + u

I - This model has £ = 3 because there are 3 regressors. Y = log(salary), X; =
log(sales), Xo = age, X3 = age®.

- 3, measures the change in log(salary) with respect to log(sales), holding other
factors fixed. (3, is the sales elasticity of CEO salary.

- How do we measure the change in log(salary) with respect to age, holding other
factors fixed?

- How do we measure the change in salary with respect to age, holding other factors
fixed?

I In any case, the OLS estimates of § would be unbiased if

E(U“Xl, Xg, ceey Xk) =0.

This is the Multiple Regression version of assumption SLR 4-all factors in the
unobserved error term should be uncorrelated with the explanatory variables.
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! Log (Salarg) = P°+ P, log ( Sales)+ P" age + F\, 0367' +B
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No one knowg which option is covrect because the true population function
is not observed. Butr we Can Com pawve. R® of diffecent wodels ( using
option 1 vs. option2). The wodel with highe R® is preferced.



