Experimental Design Midterm Exam, Fall 2016
1. On the course web page, you will find a data set titled Lizard Morphology Analysis.  The file contains morphological data collected by me at the Los Angeles County Museum of Natural History.  Ignore the SAS code at the end, and make sure you scroll through the data and remove on errant line or 2.  Each data vector contains 15 numbers.  They are: species code, SVL (snout vent length), JL1, JL2 (jaw lengths), JW (jaw width), JH (jaw height), FUA (length of the front upper arm), FLA (length of the front lower arm), FF (front foot length), FFD4 (length of the 4th digit on the front foot, RUL (rear upper leg length), RLL (rear lower leg length), RF (rear foot length), RFD4 (length of the 4th digit of the rear foot), and BW (body width).  Species codes in the 2000 range represent Australian lizards, those in the 3000 range are African lizards (Kalahari Desert), and those in the 1000 and 4000 range are Southwestern U.S. lizards.
a. Choose 6 species (2 from each fauna) and determine if the distributions of Snout Vent Lengths are approximately normal.

b. Compute a 95% confidence interval for the SVL of each of the 6 species.  Use the 95% confidence intervals to determine if any species are significantly different.

c. Choose 2 species from above, and test the hypothesis that their SVLs are equal.

i. Write the hypotheses being evaluated.

ii. Specify the statistical test to be used.

iii. Specify the alpha value.

iv. Compute the test statistic.

v. Make a decision concerning your null hypothesis.

d. For the 6 species from above, perform a non-parametric ANOVA to test the hypothesis that the SVLs are equal.  Repeat the analysis using a parametric 1-Way ANOVA.  Compare and contrast the results from the 2 ANOVAs.

2. Most species in the above data set have 20 observations, but some do not.  Choose the first 3 species with 20 observations from each fauna (there are 3 faunas).  Thus, you should have a total of 180 observations.  Test the hypothesis that the 4th digit of the rear foot is equal across all 9 species.  If there is a difference, determine where the difference is.

3. I would like you to explore allometric scaling in the lizard morphology data.  Allometry refers to scaling, and is different from Isometry.  Things that grow isometrically retain their shape, while things that grow allometrically change shape.  For example, during early development, human heads grow much faster than the rest of the body, but later in life, the head grows much more slowly than the rest of the body.  The standard way of expressing the relationship is:
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Notice that by taking the natural log of both sides of the equation, this becomes:
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Notice this looks an awful lot like a regular regression.  If k turns out to equal 1, then the relationship is isometric, if k is less than 1 the relationship is negatively allometric, and if k is greater than 1, the relationship is positively allometric.


We can also talk about static and ontogenetic allometry.  Ontogenetic allometry refers to allometry experienced within a species, during development or from small individuals to large ones.  Statis allometry refers to allometry across species, and indicates shape changes among the species rather than within the species.


For this problem, I would like you to explore ontogenetic and static allometry in 2 genera of lizards: Cnemidophorus (1006, and 4002-4008), and Phrynosoma (1021, and 4017-4021).  Choose one species from each genus to perform the ontogenetic analysis.  Then perform the static analysis for both genera, and compare the results.

HINT: The easiest way to do this is by using Reduced Major Axis Regression on log transformed data (use the natural log).  Compare the length of the 4th digit of the rear foot to SVL.
4. Download the data set titled DJIA.TXT.  This data set contains the closing prices of the Dow Jones Industrial Averages from January 3, 1900 to November 2001.  You may wish to modify the format of the Dates (you can do this either in Excel or Word), or you can set up your input statement in SAS to accommodate the format. 

a. Perform a Polynomial Regression of Closing Prices against date for the entire sequence.
b. Construct a Piecewise Regression, comparing the closing stock prices against date for 1980 through 1992, and 1992 through 2000.

c. Regress closing prices against date for 2000 through the most recent closing price in the data set.

d. Explain your results.

5. In a study of the effect of the experimenter on the responses obtained, 10 male and 10 female personnel officials were shown a neutral photograph of a human face and asked to rate it on a scale from -10 (extreme failure) to +10 (extreme success).  For half of the officials of each sex, selected at random, the experimenter looked at the official as often as possible while delivering his instructions.  For the other half of the officials, the experimenter did no look at the official.  The results were as follows:
	
	High Eye Contact
	
	Low Eye Contact
	

	Official
	Male
	Female
	Male
	Female

	1
	1
	6
	-3
	0

	2
	-3
	2
	2
	3

	3
	2
	4
	-4
	-1

	4
	-4
	1
	-1
	6

	5
	1
	5
	0
	4


a. State the model you will use to analyze the effects of the experimenter’s eye contact and sex of official on the response.

b. Test whether the factors have any main effects and whether they interact.  Use a level of significance of .01 for each test.  Summarize your results.

6. Three diets were given to a group of adult volunteers to assess their effects on serum cholesterol levels (mg%).  The volunteers were randomly assigned to the three diets, and there were four volunteers for each diet.  Duplicate determinations of cholesterol level were made at the laboratory on each individual.  The data were as follows:
Individual

	Diet
	1
	
	2
	
	3
	
	4
	

	1
	349
	360
	400
	369
	262
	326
	401
	384

	2
	269
	340
	390
	359
	354
	333
	306
	441

	3
	133
	146
	183
	180
	171
	169
	220
	147


a. Construct the ANOVA table and make a test at to decide whether there are differences in effect among the three diets.

7. In a study on the effect of four fertilizers (A, B, C, D) on yields of wheat, four types of wheat were used and four plots of ground.  Each plot was divided into four equal subplots Latin Square design was used.
a. Construct the ANOVA table.

b. State in terms of this problem, the assumptions underlying the use of this model.

c. Test with whether there are differences in yields due to fertilizers.

d. Test with whether there are differences in yields among the four types of wheat.

PLOT

	Type of

Wheat
	1
	2
	3
	4

	1
	35.5 (A)
	24.5 (B)
	14.7 (C)
	35.5 (D)

	2
	14.3 (B)
	6.2 (C)
	13.7 (D)
	24.5 (A)

	3
	14.1 (C)
	16.2 (D)
	34.3 (A)
	19.7 (B)

	4
	15.0 (D)
	64.5 (A)
	34.6 (B)
	19.0 (C)
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