HS 267 Exam 1—March 8, 2007


Name: _____________________________________     

Instructions: (a) Answer questions in your blue book. Number each response. (b) Write your name on the cover of the blue book (and only on the cover). (c) You are allowed to use your calculator and exam packet (with formulas and tables) on this exam. (d) The time limit is 1¼ hours. (e) Each question is worth one point unless [otherwise specified]. Best of luck!
“Role” and pre-req. knowledge

1) Briefly describe ways science is different than pseudoscience. [4]

2) Briefly describe two limitations of averages. [2] 

3) The independent variable is the presumed cause, and the ___________________ variable is the presumed effect. [fill in the blank in your blue book]
4) This term means “the absence of systematic error.” [Not a Jeopardy question. You do not have to put your answer in the form of a question☺.]
5) Samples that consider unrelated groups from separate populations are said to be ______________________.

6) This statistic gives the probability of obtaining a test statistic that is equal to or more extreme than the observed test statistic assuming the null hypothesis is true.

7) This is a numerical characteristic of a population.
8) This statistic shows the extent to which a sample mean difference would take on different values with repeated independent samples of the same size. It is a measure of estimate’s precision.

9) The type of error that occurs with rejection of a true null hypothesis.
10) A number calculated from data in a sample.
11) The name of the axiom that states “sampling distributions of means tend toward Normality when n is large.”
12) The family of distributions that resemble a Standard Normal (z) distribution but with broader tails.
Variances and means

	13) For the data depicted to the right, compare group locations (without calculating statistics).

14) Compare the variability within groups, again without any calculations.
	               Dataset 1

   Group 1 |  | Group 2

   --------------------

          0|11|0

         00|10|0

         00|09|0

          0|08|0

           |07|0

           |06|

           |05|0




The next series of questions address this new dataset:

	 Dataset 2, Group 1 data
74
82
85
86
86
88
89
90
91


15) Determine Q1 for Dataset 2, Group 1 (above).

16) Determine Q3 for Dataset 2, Group 1.

17) Are there any upper-outside values in this data set? If so, please identify them. 

18) Are there any lower-outside values? If so, please identify them.
19) If you were going to draw a boxplot for this dataset, to where would the lower whisker extend? (State the lower inside value.) 
Dataset 2, group 1 (above) has n = 9, mean = 85.667 and standard deviation = 5.172. A different (independent) group of n = 6 has mean = 84.500 and standard deviation = 1.049. Here’s a summary of this information:

Dataset 2, Summary Statistics

	Group
	Mean
	s
	n

	1
	85.667
	5.172
	9

	2
	84.500
	1.049
	6


The next series of questions address a test of variances for dataset 2.
20) State the null hypothesis for testing the variances for a significant difference. 
21) Calculate the statistic for the hypothesis stated just above.

22) Determine the dfs for the above statistic.

23) Provide the P value for the above test statistic. 
24) Interpret the test results. 

The next series of questions address a test of means for dataset 2
25) State the null hypothesis for testing the means.

26) Calculate the standard error of the mean difference.

27) Now calculate the t statistic.

28) The df calculated for test statistic (Welch method) is 9. P = ? 
29) Interpret the test results. 

ANOVA and related method

30) ANOVA requires independent samples.  It also requires Normal sampling distributions of mean. What is the other distributional assumption needed for ANOVA? 
31) The mean square between (s2B) quantifies the variability of group means around the ________________ mean.
32) The means square within (s2W) quantifies the variability of individual values around ___________ means.
33) The non-parametric analogue of ANOVA is called the _______________________.

Dataset 3 (background): It has been suggested that pets provide a supportive social function in buffering adverse responses to physiological stressors. A study to address this topic monitored physiological responses to psychological challenges in pet owners. Subjects, all of whom were self-described dog lovers, were randomly assigned to one of three groups. Group 1 was monitored in the presence of their pet dog. Group 2 was monitored in the presence of a human friend. Group 3 was monitored with neither their pet dog nor friend present. After being exposed to a psychological stressor (mental arithmetic), heart rates (beats per minute) were monitored. Here’s SPSS output for the problem: 
[image: image1.png]beats per minute

Descriptives.

5% Confidence Interval for
Mean
N Mean__| 5td Deviation | Std Enor_| Lower Bound | Upper Bound | Minimum _| Maximum
Fets 5| 73483 90508 | 25742 67.062 75,004 587 575
Friend 15| 1325 83412 | 21537 86.708 95.944 769 1022
Neither 15 | s2524 92416 | 23862 77.408 87542 625 950
Total 45 | 82444 116277 | 17334 78.951 85.937 8.7 1022





In addition, here is a partially filled in ANOVA table:
	
	Sum of Squares
	df
	Mean Square (variance)

	Between 
	2387.685
	
	

	Within
	3561.309
	
	

	Total
	5948.994
	44
	


Now answer these questions:

34)  dfB = ?

35)  dfW = ? 

36)  s2B = ?
37)  s2W = ?

38) The Fstat for this problem (which is 14.079) derives P = 0.000021. Do the groups differ significantly? 
This problem continues on the next page.

39) Write the null hypothesis tested by the output shown below?
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40) Interpret the output presented just above. 
Post hoc comparisons via Bonferroni’s method are reported below. 

[image: image3.png]Muttiple Comparisons

Dependent Variahle: beats per minute

Bonferrani
Mean
Difierence 95% Confidence Interval
(oroun () group () Std Enor | Sig | LowerBound | UpperBound
Pets Friend TiTeazi | 33624 000 26277 5457
Neither 00410 | 33824 03t 17428 -5
Friend  Pels 178421 | 33624 000 5457 26227
Neither 88010 | 33624 037 416 17.188
Neither  Pets 90410 | 33624 03t 656 17478
Friend -aa010 | 33624 037 17186 -416





41) Compare group 1 (pets present) to group 2 (friend present).

42) Compare group 1 to group 3 (neither present).

43) Compare group 2 to group 3.

44) In one or two sentences, summarize the results of this study [2 pts].
…a magnanimous spirit and zealous moderation… 
(said of Mme. de Boufflers, friend of Hume and Rosseau, in Edmonds and Eidinow, 2006, p. 226)
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