Interactions Example

A collector of antique grandfather clocks knows that the price received for the clocks increases linearly with the age of the clocks. Moreover, the collector hypothesizes that the auction price of the clocks will increase linearly as the number of bidders increases. Data are posted as ClocksAtAuction on Website.
1. Start by investigating this relationship.
A. Hypothesize a first order MLR model:
B. Create scatterplots of each of these variables.

C. Run the first-order regression analysis in Minitab. 

2. Do age and the number of bidders interact? In other words, is the rate of increase of the auction price with age driven upward by a large number of bidders? In this case, as the number of bidders increases, the slope of the price versus age line increases.

A. Let’s look at this graphically. To facilitate investigation, number of bidders has been separated into:

A: 0-6 bidders

B: 7-10 bidders

C: 11-15 bidders

(Graph( Scatterplot ( with Regression and Groups)

The y-variable is ______; x-variable is ______. 
B. In the Categorical Variables for Grouping box, insert Bidders3Cat); How does this look?
C. Create the interaction variable in Minitab. Here we will use the continuous variable for the number of bidders.
(Calc( Calculator( Indicate which column to use for storage ( In Expression Window, enter 'AgeOfClock' * 'Bidders')

D. Hypothesize the interaction model:

E. Run the interaction model in Minitab using the Regression feature in Minitab. Make sure you include the interaction term as well as both independent variables. 
F. Conduct the global F-test of model usefulness at the α=.05 level of significance:



Null Hypothesis:



Test statistic: F = 



p-value:



Conclusion:

G. Test the hypothesis (at α=.05) that the price-age slope increases as the number of bidders increases. That is, that age and number of bidders interact positively.


Null Hypotheses:



Test statistic: t =



p-value:          


(the p-value reported in Minitab is two-tailed. To obtain the upper-tailed p-value, 


divide the divide the two-tailed value in half.)


Conclusion (i.e., does the rate of change of the mean price of the clocks with age 


increase as the number of bidders increases? Should the interaction term be 


included in the model?)

Note: Once we detect an interaction, t-tests on the β coefficients of the related first order terms should not be conducted. The presence of an interaction implies that both first order terms are important.

