Name: _______________________________________________________________________

Stat I Exam 1

February 22, 2005

Answer Question 1, plus 4 of the questions 2 to 6

Problem 1.  (40 points)  

The Levi-Strauss clothing manufacturing plant in Albuquerque collected some data about two of its suppliers. They wanted to determine whether there was a significant difference in the amount of waste generated by the two suppliers.  The firm's quality control department collects weekly data on percentage waste (run-up) relative to what can be achieved by computer layouts of patterns on cloth. It is possible to have negative values, which indicate that the plant employees beat the computer in controlling waste.  Using this measure, the waste of these two factories was measured during the same 20 consecutive weeks.

The output provided with the exam analyzes this data using a within-subjects t test, a between-subjects t-test, a Mann-Whitney U test, and a Wilcoxon Signed-Rank test (though the results are not necessarily presented in that order).  

A)
Using the description provided above, as well as the information provided in the output, report what you think would be the best analysis, and explain why you think it would be appropriate.

For each week, we have one observation from each of the two plants.  It is reasonable to think that these responses might be more similar to each other than those from different weeks because of weather, historical events, and economic cycles.  For this reason, it is best to treat these as paired observations.  We would therefore either want to perform a within-subjects t test or a Wilcoxon signed-rank test.  The within-subjects t test assumes that the difference score has a normal distribution and that the variances of the two variables is approximately the same.  The output included the following histogram of the distribution of the difference score.
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Although this is not perfectly normal, it does appear to be reasonably close, especially given the small sample size.  In addition, the t test is robust to violations of normality.  I would therefore conclude that the assumption of normality is sufficiently met.   The output also includes the following table containing information about the variances of our variables.


Statistics

	 
	PT1
	PT2

	N
	Valid
	20
	20

	 
	Missing
	0
	0

	Variance
	30.77800
	52.73250


From this we can see that the variances don’t appear to differ by a factor of 10, so we can conclude that the assumption of equal variances has also been met.  I would therefore conclude that the within-subjects t test is the most appropriate way to analyze this data.

B)
Report the hypothesis being tested in the analysis.

H0:   (1 = (2
Ha:    (1 ( (2
C)
Report the results of the analysis, and explicitly state what conclusion you would draw.

My conclusion is based on the following output.


Paired Samples Test

	 
	Paired Differences
	t
	df
	Sig. (2-tailed)

	 
	Mean
	Std. Deviation
	Std. Error Mean
	95% Confidence Interval of the Difference
	 
	 
	 

	 
	 
	 
	 
	Lower
	Upper
	 
	 
	 

	Pair 1
	PT1 - PT2
	-3.0550
	9.77060
	2.18477
	-7.6278
	1.5178
	-1.398
	19
	.178


A within-subjects t test indicates that there is not a significant difference in the amount of waste produced by the two plants (t[19] = -1.398, p = .178 using a two-tailed test).

D)
Briefly describe a similar circumstance (relating to measuring the waste of the plants) when each of the three other thee tests would be appropriate.

If our data was collected in the same way but the difference score was not normally distributed, we would have used a Wilcoxon signed-rank test.  If the days on which we had measured the waste for the first plant were unrelated to the days on which we measured the second plant, we would not have had a basis on which to pair the scores of the plants.  In this case we would have used a between-subjects t test if the distribution of the waste scores was normally distributed within each of the plants and the variances of the scores for the two plants was approximately equal.  If the variances were equal but the scores weren’t normally distributed, we would have used a Mann-Whitney U test.

Problem 2. (15 points)

A)
Explain what the term “data duplication” means with regard to maintaining a data archive.

You have data duplication in your archive when there are several data sets in the archive that have the same name but which have different contents.

B)
Explain why data duplication should be avoided.

It makes it very difficult to find the most up-to-date data set.  You will have to waste time examining the different data sets, and you might do an analysis on the wrong data set.

C)
Describe something you can do to prevent data duplication.

You can include the date of the last time you made changes to a data set in its filename.  You can also use shortcuts instead of copying a data set into multiple directories within the archive.
Problem 3.  (15 points)
Let us say that you conduct a study where you have five subjects take a memory test while a strobe light is flashing and five subjects take a memory test in a room with steady lighting.  Performing a between-subjects t test, you find that the subjects who took the test while the light was flashing performed significantly better (the p-value for your test was .02).   You present your results to a colleague, who says that he doesn’t trust your results because your small sample sizes made it too easy to get significant results due to random chance alone.  Do you think your colleague’s argument is valid?  Why or why not?

No, it is not.  The p-value that you compute for your test statistic is the exact probability that you would get a difference as a large as you got due to random chance alone.  It already takes the number of subjects you have in your study into account.  If anything, you must have a pretty large effect if you were able to find a significant difference with so few subjects.

Problem 4.  (15 points)
Describe what you should report in order to properly document a data set.

You should start with a short description of where the data comes from.  In this description you should provide the unit of analysis for the data set.  Finally, you need to provide information about the variables in the data set.  You should report the following for each of the variables in the data set.

· The name of the variable

· What it represents

· Whether it is continuous or categorical

· The units of the variable if it is continuous

· The relation between the values and the groups if it is categorical.

Problem 5. (15 points)
Imagine that you wanted to perform a Mann-Whitney U test.

A)
Explain how the size of the difference between the medians of two groups influences the sums of the ranks for two groups.

As the difference between the two medians increases, we would expect the ranks for the higher group will be larger than the ranks for the lower group.  The total sum of the ranks is a constant, so this means that the sum of the ranks for the larger group will get higher and the sum of the ranks for the lower group will get smaller.

B)
Explain how the sums of the ranks for two groups influence the value of the Mann-Whitney U statistic.

The Mann-Whitney U statistic is the smaller of U1 and U2, where U1 is equal to a constant minus the sum of the ranks for group 1, and U2 is equal to a different constant minus the sum of the ranks for group 2.  So the Mann-Whitney U statistic gets smaller as the larger of the two sums of the ranks gets larger.

C)
Explain how the value of the Mann-Whitney U statistic influences its p-value.

Smaller Mann-Whitney U statistics are associated with smaller p-values.

Problem 6  (15 points)

Let us say that you want to test for the effect of a manipulation on a response variable.  Explain the circumstances under which you would choose to use a between-subjects design and the circumstances under which you choose to use a within-subjects design.

People generally prefer to use within-subjects designs because they control for individual differences, making it easier to detect differences between your groups.  However, there are times when it is either impossible to measure the same subjects in both conditions, or else the experience of being in one of the conditions has a permanent influence on the subjects.  In either of these cases, people typically choose to use between-subjects designs.
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