
Psychology 513 - Quantitative Models
Bob McFatter
Homework 7

Exercises from Edwards, A.L. (1979). Multiple regression and the analysis of variance and 
covariance. W.H. Freeman: San Francisco. (p. 88-90)

7.1  We have k=4 treatment groups, and we use dummy coding to identify the observations in 
each treatment group.

(a)  How many X vectors will be needed?  Explain why.
(b)  In the regression equation Y' = b0 + b1 Xl + b2X2 + b3X3, what will the values of b0, bl, b2, 

and b3 be equal to if we use dummy coding?

7.2  Suppose we have an equal number of observations in each of k treatment groups.  We let n
be the number in each treatment group, and N = kn be the total number of observations in the 
experiment.  Prove that with dummy coding the correlation coefficient between any two of the X 
vectors will be rij = -1/(k - 1), where k is the number of treatment groups. 

7.3  If we have k = 4 treatments and identify the observations in each treatment group by means 
of orthogonal X vectors, what will the value of R2

Y .123 be equal to? 

7.4  The outcome of an experiment involving k = 4 treatments is given below: 

Treatment 1 Treatment 2 Treatment 3 Treatment 4 
8 14 6 3
6 11 7 5
7 10 9 2
5 12 10 4
4 13 8 6

Use a JMP analysis to help you answer the following:
(a) What are the values Of SSTot, SSW, SST, and F = MST/MSW? 
(b) Use dummy coding to calculate R2

Y .123.
(c) Show that R2

Y .123 is equal to SST/SSTot.
(d) Show that SSTot(l -R

2
Y .123) is equal to SSW and that  SSTot R2

Y .123 is equal to SST.
(e)  Calculate the values of bl, b2, and b3.

7.5  For the example given in Exercise 7.4 use orthogonal Helmert coding for the groups and a 
different orthogonal coding scheme of your choice to do two JMP analyses. Compute 
R2

Y .123 = r2
Y1 + r2

Y2 + r2
Y3 for both analyses. Interpret the significance tests of the individual 

coded vectors for the two analyses.


