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Psychology 318 Exam #4

May 19, 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-f
60
Greg

2
10
Becky

3a-c
30
Lori

1. Refreshing Dreams Inc. the luxury-drink company from Exam 3 is again testing sales of three of its Quench-O sparkling water colors: Blue, Green, and Orange. In this case, it has chosen four cities, New York, Paris, London, and Tokyo. It randomly selects n = 12 convenience stores in each city and measures sales (number of Quench-O’s sold) during the first week in August. These data, along with various other totals, are summarized in the table below. Note that the “total” for each cell is the sum of Quench-O’s sold in the 12 convenience stores within that cell.

	
	
	Drink Color
	
	

	
	Blue
	Green
	Orange
	

	New York
	T11 = 72

M11 = 6
	T21 = 96

M21 = 8
	T31 = 12

M31 = 1
	TR1 = 180



	Paris
	T21 = 120

M21 = 10
	T22 = 168

M22 = 14
	T32 = 48

M32 = 4
	TR2 = 336



	London
	T31 = 24

M31 = 2
	T32 = 24

M32 = 2
	T33 = 24

M33 = 2
	TR3 = 72



	Tokyo
	T41 = 36

M41 = 3
	T42 = 48

M42 = 4
	T43 = 60

M43 = 5
	TR4 = 144



	
	TC1 = 252

MC1 = 
	TC2 = 336

MC2 = 
	TC3 = 144

MC3 =
	T = 732

         N = 


For your convenience, we have calculated some quantities that are shown below.


Tjk2 =
68,400



TRk2 =
171,216

Assume:
xijk2 =
6,910
(NOTE: This sum across all scores in the experiment)


xij22 =
3,900
(NOTE: This sum is across all scores in the “Paris” row only)

(CAUTION! These sums haven't been divided by anything. Note that we haven’t provided TCj2)

a) Compute the means for the color conditions, along with N, and enter them where indicated at the bottom of the table. (12 points)

b) Compute all relevant sums of squares (including total sum of squares) and enter them where indicated in the ANOVA table below. Also enter relevant degrees of freedom and mean squares. (24 points)

	
	
	
	ANOVA
	
	
	

	Source
	df
	SS
	MS
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	


For parts c-d, assume that the four cities are a random sample from the population of all possible cities where Quench-O might be sold.

c) Are there statistically significant effects of color? Also, are there effects of city, and of the color by city interaction? Organize your results into the ANOVA table above. Add to the table any criterion Fs that you need. (NOTE: You will need the last two columns of the ANOVA table in a later part of this question). (8 points)

d) Compute the standard "within-subjects" (or in this case, “within-cities”) 95% confidence interval, i.e., the one that is appropriate for making conclusions about the pattern of population means across conditions (i.e., across colors)`. (You need only compute a single confidence interval). (8 points)

e) Suppose that you believe that the four cities have intra-city variabilities that may differ from one city to another (although each city’s intra-city variability can assumed to be the same for each of the three color conditions for that city). Suppose further that you are interested in data for Paris only. What would be the 95% confidence interval around Paris’s three sample means? (You need only compute a single confidence interval). Note that you will need additional information provided for you under the data table at the beginning of this problem. (2 points)

f) Go back to assuming homogeneity of intra-city variance everywhere. Assume that you are interested in extending your conclusions to the four cities in the study only. Are there significant effects of color, of city, and of the interaction? (Use the same ANOVA table above). (6 points)

2. Below is a design involving three subjects in two conditions with three observations per subject per condition.

	Subject
	Condition 1
	Condition 2
	

	1
	X111 =

X211 =

X311 =

M11 =
	X121 =

X221 =

X321 =

M21 =
	MR1 =

	2
	X112 =

X212 =

X312 =

M12 =
	X122 =

X222 =

X322 =

M22 =
	MR2 =

	3
	X113 =

X213 =

X313 =

M13 =
	X123 =

X223 =

X323 =

M23 =
	MR3 =

	
	MC1 =
	MC2 = 
	


Fill in all X's and M's such that the following is true:

· There is a zero sum of squares for conditions, and
· there is an effect (i.e., a greater-than-zero sum of squares) for subjects, and
· there is an effect (i.e., a greater-than-zero sum of squares) for the subject-by-condition interaction, and
· there is an effect (i.e., a greater-than-zero sum of squares) for intrasubject variation.

HINT: Fill in the column means first, followed by the row means, followed by the cell means, followed by the X's.

(10 points)

3. Is there a relation between height and weight in US adult males?  Twenty-three randomly-selected males are measured in terms of both height and weight. The data for height (X) and weight (Y) are summarized as follows:

X =
1,601

X2 =
111,567

Y =
4,007

Y2 =
698,777

Y =
279,171

SHOW YOUR WORK in your answers to the following:

a) What is the regression equation for predicting weight (Y) from height (X)? (10 points)

b) What is the Pearson r2 and Pearson r for the relation between X and Y? (15 points)

c) What is the variance of the predicted (Y’) scores? HINT: Use your answer to Part (b) as part of your computations. (5 points)
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