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Psychology 318 Exam #1

April 7, 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!!
9. Assume homogeneity of variance unless told otherwise.
10. Don't Panic!

11. Good luck!

Grading

Problem
Points
Grader

1a-e
40
Greg

2a-e
40
Lori

3a-b
20
Becky

TOTAL
/100

1. A researcher for PseudoSugar Inc. investigates whether rats prefer a sugar solution to a saccharine solution. She uses 4 rats as subjects. Each rat is at one time given a saccharine solution to drink (Condition 1) and at other times a sugar solution to drink (Condition 2). The researcher’s data (number of grams drunk from the solution) are as follows.

	Rat
	Grams of Saccharine drunk (X1)
	Grams of Sugar drunk (X2)
	

	1
	4
	5
	

	2
	5
	5
	

	3
	9
	10
	

	4
	2
	4
	

	
	
	
	

	
	
	
	


a) What dependent variable should the researcher use to investigate whether rats prefer sugar to saccharine? (5 points)

NOTE: Since the rest of this problem depends on your answer to this question, if you have no clue as to what the answer is, a TA will provide the answer for you and deduct 5 points from your exam score.

b) Estimate the population variance of this dependent variable. In so doing, be sure to indicate your sum of squares and degrees of freedom. (10 points)

c) What summary score would you use to investigate the issue of whether sugar versus saccharine  affects amount drunk? Compute this measure. (5 points)

d) Compute an 80% confidence interval around your summary score. Be sure to show how you obtained your answer; i.e., show your computations for all elements of the confidence-interval formula.

(11 points)

e) Carry through the hypothesis-testing steps to evaluate the null hypothesis that saccharine/sugar does not make a difference in amount drunk vs the alternative hypothesis that sugar leads to more drunk than saccharine. Use the 0. 05 -level. Show all hypothesis-testing steps. (9 points)

2.  An experiment involves two conditions with n1 = 1 score in Condition 1, and n2 = 5 scores in Condition 2. The population variance of the distribution that the scores in the two conditions come from is unknown. You may assume homogeneity of variance, i.e., scores in both conditions come from populations whose variance is 2. The scores are as follows:

	Condition 1
	Condition 2

	X11 = 14
	X12 = 15

	
	X22 = 16

	
	X23 = 16

	
	X24 = 16

	
	X25 = 17

	
	


a) Compute the means of the two conditions and indicate them in the table above. (4 points)

b) Compute as many estimates of 2 as you can given the available information. (10 points)

c) What is your one best estimate of 2? On how many degrees of freedom is it based? (6 points)

d) There are three relevant scores: M1, M2, and (M2-M1). Continue to assume homogeneity of variance. Compute 95% confidence intervals around as many of these three scores as you can. If you don't believe it's possible to compute one or more of the three confidence intervals, briefly explain your reasons for this belief. (9 points)

e) Assume that there is no apriori information about whether Condition 1 or Condition 2 will produce the higher scores. Carry out all hypothesis-testing steps. Arrive at your conclusion by comparing the obtained summary score with the criterion summary score. Use a 0.05 -level (11 points)

3. Suppose you have a random sample of n = 6 scores drawn from some population with an unknown population variance.

You compute the mean, M of the sample. You then compute the 90% confidence interval around this sample mean, which turns out to be M ± 1.5.

a) Given this information, what must be the sum of squares computed from the sample? (15 points)

b) Suppose it was discovered that the population standard deviation is  =1.8 (i.e., that the population variance is known). Suppose further that the sample mean is M = 10.0. Given this information, what is the 95% confidence interval around this sample mean? (5 points)
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