EDP 660 APPLICATION JOURNAL
Multiple Regression with 2nd Order Model
Example: NAVALBASE data set from Mendenhall Chapter 4
(posted on website as Naval Base)

A naval base is considering modifying or adding to its fleet of 48 standard aircraft. The final decision regarding the type and number of aircraft to be added depends on a comparison of cost versus effectiveness of the modified fleet. Consequently, the naval base would like to model the projected percentage increase y in fleet effectiveness by the end of the decade as a function of the cost x of modifying the fleet. A first proposal is the quadratic model
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The data in the data file were collected on 10 navel bases of similar size that recently expanded their fleets. The first column is the percentage improvement at the end of the decade (y), and the second column is the cost of modifying fleet (x, millions of dollars.)

a. Create a scatter plot to see if it the line appears more curvilinear or straight.

b. Run a regression analysis to fit the quadratic model to the data (first, be sure to create the squared term in Minitab.)

c. Interpret the value of R2-adj.

d. Perform a test of overall model adequacy (α=.05.)

e. Is there sufficient evidence to conclude that the percentage improvement in y increases more quickly for more costly fleet modifications than for less costly fleet modifications? Test the null hypothesis with α=.05.
Now consider the complete second-order model


[image: image2.wmf]2

2

1

5

2

1

4

2

3

2

1

2

1

1

0

)

(

x

x

x

x

x

x

x

y

E

b

b

b

b

b

b

+

+

+

+

+

=


where 
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Cost of modifying the fleet



[image: image4.wmf]=

2

x

1 if U.S. base; 0 if foreign base
f. Run a regression analysis of this model (First, be sure to create the necessary interaction and squared terms.)

g. Test if there is sufficient evidence to indicate that type of base (U.S. or foreign) is a useful predictor of percentage of improvement y. In other words, test if the complete model is a better predictor than the first proposal. Test using α=.05.
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