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PSYCHOLOGY 513 - QUANTITATIVE MODELS

Bob McFatter
Example Test
Midterm exam

Instructions: Please put your name on the BACK of the exam. Show your work where possible. This is 
an open book test.

1. Suppose that 'Buoyancy' (abbreviated B) is predicted by 'Femur Length' (abbreviated F) and 'Metabolic 
Rate' (abbreviated M).  The correlation matrix, means and standard deviations are given below.  The data 
are based on 150 observations.

        Mean        Std. dev.                       B      F      M
     ------------------------                    -------------------
 B      27            8                       B   1.0
 F      13            2              R =      F    .5    1.0
 M      60            9                       M    .3     .0    1.0

a) What is the multiple R2 for predicting B from the 2 predictors, F and M?  

b) What are the standardized regression weights for F and M?

c) What is the raw score regression equation for predicting B from F and M?  

d) What is the standard error of estimate (Root MSE) for the regression equation predicting B from F and 
M? [Hint: Construct the ANOVA summary table.]
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2. In the following equation, A, B, and C are all square matrices of the same order.  Solve the equation for 
matrix B.

                A'BA = C.

3.  A researcher trying to predict educational achievement has 5 predictors. Three of them are aspiration 
variables (parental aspirations, peer aspirations, and self aspirations).  The other two predictors are 
parental education variables (mother's education and father's education).  Three regression equations are 
estimated: one using only the 3 aspiration predictors (R2 = .35); one using only the 2 parental education 
predictors (R2 = .40); and one using all 5 predictors (R2 = .55).  Test the hypothesis that knowing parents' 
education level significantly improves prediction over knowing only aspiration variables.  There are 100 
subjects in the sample. [Hint: See Notes p. 18-19.]

4. What, if anything, is wrong in the following report? E reports that the correlation between high school 
grades and college grades is .47 and that when he adds the SAT and high school grades in a multiple 
regression analysis predicting college grades the multiple R2 = .17.  

5. I have put a JMP file on my webpage containing composite ACT, GPA, and Wonderlic intelligence 
scores for 97 students collected here at UL a number of years ago. Please use JMP and Excel to compute 
the probability that a student with an ACT of 27 and a Wonderlic IQ score of 32 would have a GPA 
greater than 3.5. You'll find the TDIST() function of Excel to be helpful in the final computation.


