Advanced Biometry (Biol6090) - Fall 2019        Homework #1          Student name: ________________

NOTE:  Do not Turn This In. Homeworks will not be graded
Homework in preparation for quiz #1 – on September 17
1)  Define and list the steps involved in strong inference.  Summarize the criticisms of strong inference posed by Quinn & Dunham (1983) and briefly explain where you fall on this philosophical discussion, on the basis of your scientific experience and your particular field of research (Note: your answer should not exceed one page of text).
2)  Given two 8-sided dice, with the faces numbered 1 to 8, what is probability of:

- a total count of 7 by summing the values from the two top surfaces – in a single toss?
- a total count of 7 or 10 by summing the values from the two top surfaces – in a single toss?
- a total count of 7 or 10 – at least once –  by summing the values from the two top surfaces                                    – in 4 tosses of both dice?
- a total count of 7 or 10 – at least twice –  by summing the values from the two top surfaces                                    – in 5 tosses of both dice?
3) Define the null and the alternate hypothesis, and illustrate how they would be formulated  for               the “witch” scene from Monty Python we watched in class (Note: to watch the skit, click on the following link:  http://www.youtube.com/watch?v=yp_l5ntikaU.  The link will take you to the youtube).  Explicitly state what are the predictions of the experiment shown in the movie.  Note: come up with exclusive and exhaustive hypotheses / predictions.  If she was, in fact not a witch, what type of error did this experiment produce?  (Provide the name and define the term).  Define the p-value and explain how it relates to the probability of committing this type of statistical error.
4) Define the biological population and the statistical population, and explain how sampling allows us to make inferences about both of them (+0.25 each).  List the critical assumption that must be met to ensure we obtain a representative sample, and explain what this actually means in practical terms.
Biological Population:  
Statistical Population:  
Finally, describe whether these samples listed below are representative, and briefly explain why / why not:
a) In a study of how many caterpillars live in O’ahu trees:  
- sampling 10 leaves from 10 randomly selected trees in O’ahu:   
- sampling 100 leaves from 1 randomly selected tree in O’ahu:  
- sampling 100 randomly selected leaves in O’ahu: 
b) in a study of the population genetics of stripped dolphins around O’ahu:  
- sampling 100 randomly selected dolphins in the same pod around O’ahu:  
- sampling one dolphin from each of 100 randomly selected pods around O’ahu:  
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