Multivariate Statistics (MARS 6300) – Practical Take-Home Exercise  Name:_______________


Email to khyrenba@gmail.com by midnight of Thursday April 19 using “MARS 6300 Take-Home Exam” as the title.  Paste your answers below and rename the file with your last name when you save it. This exercise is worth 5 points.  
You may use your own class notes / class reference materials, but do not discuss this exam or get help from other people.  By turning this exam, you certify you completed this assignment by yourself, without help from anyone else.  Add your initials and date:  ______________________
Instructions:  
To complete this exercise, you will need the file “TakeHome_dataset.xls”. The second sheet is the PC-Ord data file.  You can use any reference materials, including course notes and PC-Ord help.  Make sure you explain your reasoning, to get partial credit and provide evidence of the results using screen-shots of the output and text from the results.txt files.    Rename with file with your last name (e.g., “MARS6300_Exercise_KDH” and turn in via email.
A) Load the data and use the “Advisor / Show Current Profile” tab to summarize the data.

Look for potential mistakes:  Do the ranges of values make sense?  Does the data skewness make sense? Why / why not?
Did the “Advisor” find any problems?  (Explain).   Solve this problem and proceed.  

Use the data summary tools to figure out the “weight” of each species (color / dessert”), if you do not relativize the data.  Copy / Paste the results below and decide whether you think you need to make a relativization (and explain which one) to make sure each species has the say weight (“say”) in the analyses:

B) Use the “Advisor / Wizard” tab to decide on what data relativizations you will attempt.  NOTE:  We want to give each species (color / dessert) the same weight in the analysis.

What did the Wizard suggest concerning data relativization?  Do you agree with this suggestion?
Perform both the relativization by “maximum” and the “general relativization” (p =1).   Explain what other steps are needed to be able to make these relativizations: 
Once you have performed the relativizations, perform data summaries and report the “sums” of the species below:
· “general relativization (p=1)”:

· “relativization by maximum”:

Based on these results, explain which data you will use to perform the analyses, to ensure each species has the same “weight”:
C) Once you have selected the dataset, perform an exploratory analysis to determine how the samples / species are ordered in variable space.

· What approach will you use? Briefly explain why?

· Use the Sorensen distance metric and request randomization tests, so they will give you a p value as small as 0.001.  Otherwise, use the full analytical / results reporting options.  Copy and paste the start of the results.txt file, showing the settings you used to perform the analysis:
· Report the number of significant axes (using multiple criteria):

·  Amount of variance explained by each axis (minimum of 3) alone and cumulatively:

· Discuss overall test performance (e.g., fit of ordination distances to real distances):

· Provide a 2-D plot showing the arrangement of the samples as circles.  Explicitly explain which 2 axes you have chosen to show in the plot:  

· Is there evidence of associations between taste for colors or desserts?

· Does it look like males / females are grouped together?   (Hint: see field “sex” in dataset sheet.  How can you incorporate this information into PC-Ord, so you can use it to label points on the ordination plot?)  Show the ordination plot, with the two sexes labeled differently. Include labels and tick marks on axes.
D)  Compare the “species composition” of males versus females, using the same distance metric used for the previous test (Sorensen) and the same relativized data.  What test will you use?  Briefly explain why?  Explicitly state what settings you are selecting to make sure this analysis is most comparable with the previous analyses you performed.
· Use the recommended settings for this test.  Copy and paste the start of the results.txt file, showing the settings you used to perform the analysis:
· Describe the results of your test:

· Is there evidence of sex-specific “taste” for colors or desserts?

E) Perhaps a person’s color preferences and dessert preferences are not correlated with each other?  However, could you check if color preferences (alone) and dessert preferences (alone) are correlated (separately).  You would need to split the data into the two separate analyses.  Do that – create two matrices (one for desserts and one for colors) and analyze them separately.  NOTE: make sure you use same methods you used in C, so the results are comparable.

· Report the relevant results for the desserts test:

· Report the relevant results for the colors test:

Finally, how can you compare the samples (people’s choices) when you consider the “dessert” ordination and the “color” ordination separately?  Can you think of a way to compare the ordination distances from both analyses? The goal is to determine if samples (people) who have more similar color preferences also have more similar dessert preferences. (Hint:  check the “validation of ordination” lecture (#17):      
· What method would you use – Explain:

· Draw a flow chart, showing the steps involved in performing this comparison:

· Report the test result and the conclusion:  are the color and the dessert ordination statistically related to each other ?  Why / why not ?
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