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Psychology 318 Exam #2

April 21, 2008

Instructions

1. Use a pencil, not a pen

2. Put your name on each page where indicated, and in addition, put your section on this page.

3. Exams will be due at 10:20 sharp!

4. If you find yourself having difficulty with some problem, go on to the rest of the problems, and return to the troublemaker if you have time at the end of the exam.

5. Leave your answers as decimals to three places.

6. CIRCLE ALL ANSWERS: You will lose up to 5 points if an answer is not circled!!

7. Check to make sure that you have all questions (see grading below)

8. SHOW ALL YOUR WORK: An answer that appears from nowhere will receive no credit!! If you’re unsure about whether to show some work, then show it. 
9. Assume homogeneity of variance unless told otherwise.
10. Don't Panic!

11. Good luck!

Grading

Problem
Points
Grader

1a-h
75
Lori

2a-f
25
Greg

TOTAL
/100

1.  In an analysis of variance (ANOVA) design, there are 4 conditions, (labeled "Condition 1" through "Condition 4") as indicated in the table below. Scores are presented for each condition. The right hand column, provided for your convenience, is for any calculations you may wish to do across any of the rows. 

	
	Condition 1
	Condition 2
	Condition 3
	Condition 4
	
	(Calculations)
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	3
	6
	7
	
	

	
	3
	3
	
	3
	
	

	
	5
	3
	
	5
	
	

	
	
	3
	
	9
	
	

	nj
	
	
	
	
	
	

	Tj
	
	
	
	
	
	

	Tj2/nj
	
	
	
	
	
	

	Mj
	
	
	
	
	
	

	SSj
	
	
	
	
	
	

	dfj
	
	
	
	
	
	

	estj2
	
	
	
	
	
	

	
	
	
	
	
	
	

	“weight”: wj
	
	
	
	
	
	


a) Fill in the shaded cells of the table. If there are any quantities that are not possible to compute, then place "X”’s in the corresponding cells of the table. (28 points)

b) Assume you wish to compute a best estimate of 2 by computing a weighted average the individual estj2's (assume homogeneity of variance.) For a weighted average, you of course need weights. Compute the appropriate weight that would go with each estj2 and place your answers in the row labeled "wj". (8 points)

c) Using the weights from part (b) and the estj2’s themselves, compute your one best estimate of 2. On how many degrees of freedom is this estimate based? (9 points)

d) Compute your best estimate of 2 again, this time by reference to SSW and dfW, which you should compute from your table. NOTE: Your answer here should, of course, be the same as the answer you got in part (c). (5 points)

e) Continuing to assume homogeneity of variance, compute 80% confidence intervals around M2 and M3. (8 points)

f) What are the values of SSB, dfB, and MSB? (6 points)

g) Can you reject the null hypothesis of no difference among the four population means corresponding to the four conditions? Use the standard  = .05 level. (6 points)

h) Test the null hypothesis that the variances of Conditions 1 and 4 are the same against the alternative hypothesis that the two variances differ from one another. (5 points)

2. Suppose that 36 scores are randomly chosen from some population with a population variance, 2, of 10. These scores are then randomly divided into J = 3 groups of n = 12 scores per group. You compute the estimates of 2 (estj2) from each of the three groups.

Suppose you plan to carry out an analysis of variance on these scores. In the process, you plan to compute MSB, and MSW using the standard formulas.

a) What would be the degrees of freedom associated with the MSB and MSW that you plan to compute? (4 points)

b) What is your best guess about what MSB and MSW would be? Give reasons for your answers. (6 points)

c) What is the variance of the distribution that the 3 means come from? (4 points)

d) What is dfT, as described in class and in the readings? (1 point)

e) What is your best guess as to what SST would be? Give reasons for your answer. (5 points)

f) Suppose (i) that the three variance estimates, 2j, were 9, 9, and 15 from the three groups, (ii) that SSB = 25, and (iii) that M, the grand mean, was 50. 

Suppose that  the Francis, the experimenter, knows that all 36 scores are drawn from the same distribution, but (unlike you) she does not know what the variance of this distribution is, so she must estimate the variance as best she can. Given only the Francis’s knowledge, compute the best possible 95% confidence interval around the grand mean. (5 points)
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