Regression Example
A firm estimates the demand for its product to be related to the price it charges (P), the amount of advertising it does (A), and the temperature (T). Gathering data over quarters from the past ten years, it runs a regression over 40 observations and the computer calculates the following regression equation:

Qd=   193.0 -    49.5P    +   292.5A     +    17.8T

                        (12.1)          (105.0)            (9.9)

R2 =0.74

Standard error of the estimate = 16

Standard error of the coefficients are in the ( )

a. What percentage of variation of demand did the model explain?

74%
b.  What other independent variables could have been included that probably would have increased the explanatory power of the model?

-the prices of related goods, per capita income

c. Based on the regression results, if the price of the good is increased by one unit, what will be the impact on the quantity demanded?

-demand would be expected to fall by 45.9 units

d. What if advertising is increased by one unit?

-demand would be expected to increase by 292.5 units

e. Based on the sign of the temperature coefficient, would this product more likely be hot chocolate or Pepsi?

-the positive sign indicates that as the temperature increases so will the demand for this good. Hence, it’s more likely to be a product such as Pepsi.

f. In which coefficients would you have at least 95% confidence that you have a good estimate of the marginal relationship between the independent variable and the dependent variable?
-each one for which the estimated coefficient is at least twice as great as the standard error of the coefficient (P and A; not T)

g.  What is the point estimate of demand if P=75, A=10,and T=70?

-plug in these values of the independent variables in our regression equation and out falls 
Qd= 651.50
h. One can predict with a 95% confidence that the demand of this good next period will lie in the range of? 

- 619.5 units to 683.50 units. The 95% confidence interval would be 651.5-2(16) = 619 on the lower end and 651.5+32= 683.5 on the upper end.

i. What does the coefficient of P really mean ?

-that if the price of the good is increases by one unit while every other independent variable is held constant, the demand for this good will fall by 45.9 units.

-you should recognize that the coefficient in a regression equation is nothing more than the partial derivative of the dependent variable with respect to a particular independent variable. For example:
(dQ)/(d/P)= -45.9   (dQ)/(d/A)= 292.5     (dQ)/(d/T)= 17.8

j. Suppose the independent variables have the values given in part(g). What impact would there by on demand if the price of the goods were increased by 1%?

-to answer this we need to use the concept of point-elasticity of demand:

ep     = (dQ)/(d/P) / (P/Q)
=(-45.9)* (75/651.5)=-5.28
-this means that a 1% increase in price will result in a 5.28% decrease in demand

-compare this to part (i) where we saw that a one unit (not 1%) increase in price would lead to a decrease in demand of 45.9 units (not 45.9%)

k. What is the difference between a “point estimate of demand” and the “point elasticity of demand”?

-compare the parts(g) and (j)

-the “point estimate of demand” shows what demand would be at a particular point along the demand function(when the independent variables are all given particular values).
-the “point elasticity of demand” shows the percentage change in demand from the point estimate of demand when there is one percent change in price.
