Biometry (Biol6090_4090)  - Fall 2018                  Homework #9    Student name: _______________

NOTE:  Do not Turn This In. Homeworks will not be graded
Look over this material for Quiz #9 on November 27th

Use R exercises to develop your computer skills.
1a) You have data on the number of men / women with different color hair (black, brown, blond, red), and want to test whether hair color and sex are independent using a contingency test and the Chi-Square statistic.  

	Observed

Sex / Hair Color
	Black Hair
	Brown Hair
	Blond Hair
	Red Hair
	Total

	Male
	25
	25
	25
	25
	

	Female
	20
	15
	30
	35
	

	Total
	
	
	
	
	


Write down the null hypothesis (Ho) (+0.125) and the alternate hypothesis (Ha) (+0.125) for this test:

1b) Write down the equation of the Chi Square statistic (+0.125) and of the expected values (model predictions) for such a test (+0.125):
1c) Calculate the expected values (model predictions) for such the contingency table shown below (+0.125 for each cell).  Show your calculations for full credit (value: +0.05, calculation: +0.075).

	Observed

Sex / Hair Color
	Black Hair
	Brown Hair
	Blond Hair
	Red Hair
	Total

	Male
	25
	25
	25
	25
	

	Female
	20
	15
	30
	35
	

	Total
	
	
	
	
	


	Observed

Sex / Hair Color
	Black Hair
	Brown Hair
	Blond Hair
	Red Hair
	Total

	Male
	
	
	
	
	

	Female
	
	
	
	
	

	Total
	
	
	
	
	


1d) Calculate the Chi-Square for this test (value: +0.125, calculation: +0.125):
	
	
	Black
	Brown
	Blond
	Red

	(Obs - Exp) ^2
	Male
	
	
	
	

	
	Female
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	(Obs - Exp) ^2 / Exp
	
	Black
	Brown
	Blond
	Red

	
	Male
	
	
	
	

	
	Female
	
	
	
	


Chi-Square = Sum [(Obs - Exp) ^2 / Exp ] =  
2) Using the same data in the contingency table above, perform this test using Rcmdr and report the following output, by copying / pasting the results below:
· (2a) Table showing observed / expected values, and percentages (rows / columns / totals) (+0.125):
· (2b) Chi-Square:  Paste output result (table with test statistic, df and p value).  Is this result significant?  How can you tell ?  (+0.125):

· (2c) Table showing the odds ratio (and the confidence interval of the odds ratio) (+0.125):

· (2d) Were the chi-square assumptions met? Explain why / why not. Given the assumptions, would you use the chi-square or the Fisher Exact test result?  (+0.125 each):

· (2e)  Finally, look at the components of the Chi-Square result and report how each hair color contributed to the overall chi-square test result (+0.125).  Double check the results with the calculations you did above, in section 1d.
3a) Using the data provided below, showing the number of ants in 0.5 x 0.5 m quadrats collected in three habitats, test whether the median abundance of ants varies across habitats using a non-parametric test.  
	Forest
	Grassland
	Desert

	14.0
	8.4
	6.9

	12.1
	5.1
	7.3

	9.6
	5.5
	5.8

	8.2
	6.6
	4.1

	10.2
	6.3
	5.4


Report the medians (+0.10):  

Forest: ______

Grassland: ______

Desert: ______
Grand_median (for all data):  ______

3b) Convert these densities (ants per meter squared) into ranks (organize ranks starting with the smallest value – which gets a rank of “1”, … and so forth). Enter the ranks in the cells below.  
Report the sum the ranks and the mean rank for each habitat: 

	Forest
	Grassland
	Desert

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


Report the sum of ranks (+0.10):  

Forest: ______

Grassland: ______

Desert: _____
Report the mean rank (+0.10):  

Forest: ______
Grassland: ______

Desert: ______

3c) Enter these data into R and perform the required non-parametric test.  Report output / result below.  What test will you do and why did you select this test. What are the null and the alternate hypotheses of this particular test (+0.125):
3d) By looking at these statistics, do you have a feeling for the outcome of this test?  Do all groups seem to have the same medians and mean ranks?  Explain (+0.125):

3e) Perform the test and copy / paste the output table from Rcmdr (+0.125):
3f) Was the result significant?  Why / Why not?  (+0.125):

4a) If there was a significant result, how could we follow up and figure out which group comparisons were in fact different / not different?  Be explicit – state what test would you use? (+0.125):

4b) Using R, perform the post-hoc comparison and report which ones were / were not significant (+0.125):
4c) Using R, perform three pair-wise Wilcoxon tests and report which ones were / were not significant (+0.125):
· Forest - grassland
                                   p value:                   
 Significant (Y/N)?:  
· Forest – desert
     p value:      

Significant (Y/N)?: 
· Grassland – desert
                   p value:     

Significant (Y/N)?:  

4d) Explain how we could correct the overall probability of committing a type-I error (if we were interested in all pair-wise group comparisons).  Report the corrected probability threshold (alpha ‘) and show your correction calculation. Then, interpret the p values against the new alpha ‘ (+0.125)? 

4e) Based on these results, which habitat(s) were different from each other (+0.125)?
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