Biometry (Biol4090-6090) - Fall 2018          Homework #4              Student name: ________________

NOTE:  Do not Turn This In. Homeworks will not be graded
Homework in preparation for quiz #4 – on October 4th  

Use R exercises to develop your computer skills.

1)  Explain the following terms using the words provided in parenthesis (+0.25, each):

-Parametric statistics (normality) = 

- Non-parametric statistics (distribution-free) = 

- Q-Q plot (proportions) =
- Shapiro - Wilk test (normality) =

2)  Highlight the differences amongst the different tests used to assess data normality, by filling in the blanks below with one of the five possible answers: “S-W test”, “Levene’s Test”, “none” or “all of the above” (each is 0.10 points):

-  compares observed data distribution against a normal distribution with same mean and S.D.: ______
-  compares the variances of two observed data distributions against each other:  ______

- compares the variance of one observed data distribution against the variance of a normal distribution with same mean and S.D.:  ______
- assumes the data follow a normal distribution:  ______
- assume the data were collected using random sampling:  ______
3) Open the file Hw4Data.xlss with R and use these observations, drawn from three  random variable distributions (all derived from theoretical distributions with a mean = 10 and a variance =10) for the following exercise.  

Calculate the following parameters for each distribution (+0.05 each).  Note – because these are random samples from theoretical distributions, the parameters vary slightly from the real values (e.g., means are not in fact exactly 10). 
	DATASET
	MEAN
	STDEV
	MEDIAN
	5 PERCENTILE
	95 PERCENTILE

	Distribution_1
	
	
	
	
	

	Distribution_2
	
	
	
	
	

	Distribution_3
	
	
	
	
	


For each distribution, calculate the skewness (and the SE), calculate the kurtosis (and the SE), create a histogram, create a box plot of each distribution.  
Paste the information below (+0.25 for each distribution):
· Distribution_1:

Skewness: ____ 


SE (skewness): _____
Interpret this skewness: 

Kurtosis: ____


               SE (kurtosis): _____
Interpret this kurtosis:

Paste Histogram and Box Plot below:

Briefly explain and discuss, whether this distribution looks like a normal distribution, based on the skewness / kurtosis and the shape of the histogram? Explain why / why not: 

·   Distribution_2:
Skewness: ____ 


SE (skewness): _____

Interpret this skewness: 

Kurtosis: ____


               SE (kurtosis): _____

Interpret this kurtosis:

Paste Histogram and Box Plot below:

Briefly explain and discuss, whether this distribution looks like a normal distribution, based on the skewness / kurtosis and the shape of the histogram? Explain why / why not: 

·   Distribution_3:
Skewness: ____ 


SE (skewness): _____

Interpret this skewness: 

Kurtosis: ____


               SE (kurtosis): _____

Interpret this kurtosis:

Paste Histogram and Box Plot below:

Briefly explain and discuss, whether this distribution looks like a normal distribution, based on the skewness / kurtosis and the shape of the histogram? Explain why / why not: 

4) Compare each distribution to a normal distribution with the same mean / S.D. using the Shapiro – Wilk test and paste the table of results and the Q-Q plot (+0.50 for each distribution):
·   Distribution_1:

Paste results table here, and interpret the S-W test result:

· was this result significant:  (Y / N), why?  
· is distribution 1 normally distributed: (Y / N), why? 
· using the Q-Q plot, are there more observations than expected in the tails or on the center of mass of the observed distribution? Does this agree with the sign (+/-) of the kurtosis of this distribution you calculated in question #3? Why / why not?   

·   Distribution_2:

Paste results table here, and interpret the S-W test result:

· was this result significant:  (Y / N), why?  
· is distribution 1 normally distributed: (Y / N), why? 
· using the Q-Q plot, are there more observations than expected in the tails or on the center of mass of the observed distribution? Does this agree with the sign (+/-) of the kurtosis of this distribution you calculated in question #3? Why / why not?   

·   Distribution_3:

Paste results table here, and interpret the S-W test result:

· was this result significant:  (Y / N), why?  
· is distribution 1 normally distributed: (Y / N), why? 
· using the Q-Q plot, are there more observations than expected in the tails or on the center of mass of the observed distribution? Does this agree with the sign (+/-) of the kurtosis of this distribution you calculated in question #3? Why / why not?   

5)  Given that distribution_1 was log normal, distribution_2  was Poisson, and distribution_3 was normal, answer the following questions below (+0.25 each).  Note: you may want to re-read the notes from lecture 5:

-  What does the only parameter of the Poisson distribution (Lambda) describe?

- Briefly describe how the shape of the Poisson distribution changes as the parameter Lambda increases from 0.1 to 4?  Specifically, describe what happens to the skewness and the kurtosis of the distribution:
1

