Biometry (Biol4090-6090) - Fall 2018          Homework #5              Student name: ________________

NOTE:  Do not Turn This In. Homeworks will not be graded
Homework in preparation for take-home final.  

Look over this material by October 11th

Use R exercises to start developing your computer skills.
1a)  Load the data file “MusicFestival.xlsx”, containing hygiene data for three days.  Summarize each of these variables, using SPSS and paste a figure (a histogram – with the normal distribution superimposed) and a table including the following statistics:  sample size, mean, median, S.D., variance, minimum, maximum, skewness, kurtosis (+0.125 for each dataset figure / table):

- Day 1 – histogram:  (+0.125)
- Day 1 – data summary:  (+0.125)
- Day 2 – histogram:  (+0.125)
- Day 2 – data summary:  (+0.125)
- Day 3 – histogram:  (+0.125)
- Day 3 – data summary:  (+0.125)
1b)  Use the same data you plotted before to text whether these three distributions are normally distributed using the Shapiro – Wilk test.  For each distribution, report the following: (i) paste Shapiro-Wilk test result table and (ii) explain if result is significant or not (+0.125 for each) 
- Day 1 – test result.  Is this distribution normal?  (+0.125).  Why / why not ?

- Day 2 – test result.  Is this distribution normal?  (+0.125).  Why / why not ?

- Day 3 – test result.  Is this distribution normal?  (+0.125).  Why / why not ?

2a) Transform the data from the three distributions using the “Compute New Data” button in RCmdr (see notes from lecture 12).  First, perform the square root transformation and use Shapiro-Wilk tests to determine if the transformation made the distributions normal.  Summarize each of the transformed variables, using R and paste the following information:  a histogram and a table including the following statistics:  mean, median, minimum, maximum, skewness, skewness2.SE, kurtosis, skewness2.SE,  (+0.125  for each dataset figure / table):

- Report the formula you used to create the new variable from the “day1” data using the square root:  
- Square root (Day 1) – figure:  (+0.125)
- Square root (Day 1) – data summary:  (+0.125)
- Square root (Day 2) – figure:  (+0.125)
- Square root (Day 2) – data summary:  (+0.125)
- Square root (Day 3) – figure:  (+0.125)
- Square root (Day 3) – data summary:  (+0.125)
2b) For each distribution, report the following: (i) paste Shapiro-Wilk test result table and explain if result is significant or not (+0.125 for each) :
- square root (Day 1) – test result.  Is this distribution normal?  (+0.125)
- square root (Day 2) – test result.  Is this distribution normal?  (+0.125)
- square root (Day 3) – test result.  Is this distribution normal?  (+0.125)
3a)  Now, perform the log base 10 transformation for all three distributions using the “Compute” function and use Shapiro-Wilk tests to determine if the transformation made the distributions normal.  Summarize each of the transformed variables, using SPSS and paste a figure (a histogram – with the normal distribution superimposed) and a table including the following statistics:  sample size, mean, median, S.D., variance, minimum, maximum, skewness, kurtosis (+0.125  for each dataset figure / table):

Note:   Because you cannot take the log of “0”, you may need to add a small constant to an entire distribution, when you perform the log transformation.

- log(Day 1) – figure:  NOTE:  Adding a constant is not necessary, because minimum value is 0.02

(+0.125)

- log(Day 1) – data summary:  (+0.125)

- log(Day 2) – figure:  (+0.125)

- log (Day 2) – data summary:  (+0.125)

- log(Day 3) – figure:  (+0.125)

- log (Day 3) – data summary:  (+0.125)
3b) For each distribution, report the following: (i) paste Shapiro-Wilk test result table and explain if result is significant or not (+0.125 for each) .
- log (Day 1) – test result.  Is this distribution normal?  (+0.125)
- log (Day 2) – test result.  Is this distribution normal?  (+0.125)
- log (Day 3) – test result.  Is this distribution normal?  (+0.125)
4a) Briefly discuss whether the square root and the log transformations achieved normality in each of the three distributions you attempted to transform into normal distributions.  Specifically, compare how the kurtosis and skewness changed from the original to the transformed distributions (+0.10 for each distribution):

· Day 1 distribution:  (+0.10)

· Day 2 distribution:  (+0.10)

· Day 3 distribution:     (+0.10)
4b) How would you proceed, for the first distribution (Day 1) if you wanted to use a parametric test?  Hint:  if the lack of normality is caused by an outlier, remove it and calculate the Shapiro – Wilk test without it.  Is the distributions normal (report test result)  (+0.20).
