Problem set 4

1. For each of the following state i) the null hypothesis, ii) the alternate hypothesis, and iii) indicate whether the alternate hypothesis is one- or two-sided/tailed.

a) You wish to explore whether drinking coffee changes one's heart rate.

b) You believe ground squirrels in southern Ontario are smaller than those found north of the arctic circle.

c) You explore whether drinking soda pop (like, coke etc.) increases the prevalence of diabetes.

d) You explore whether cellphone use while driving increases the accident rate.

e) You explore whether shading of coffee plants effects the production of coffee beans.

f) You explore whether there is more DNA sequence variation in large versus small  populations of field mice.

2. Draw a diagram that illustrates the meaning of the "power" of a hypothesis test.

3. What is a P-value? How is a P-value different from α ?

4. The expected proportion of red-eyed fruitflies is p = 0.75 in a particular cross. If you randomly sample 8 flies from such a cross, determine the probability of all possible outcomes.

5. For the cross in question 4 above, you actually conduct a larger experiment where you obtain a random sample of 20 flies from the cross. Your sample contains 

i) 18 red-eyed flies and 2 white-eyed flies. Conduct a formal hypothesis test for this cross.

ii) estimate the standard error of the proportion of red-eyed flies
6. Some bumble bee species are polymorphic for colour, having either orange or yellow bands on their abdomens. You wish to test the hypothesis that the band colours are equally frequent so you obtain a random sample of 20 bumble and record their colours:

                   15 yellow  and 5 orange

Conduct a formal hypothesis test and estimate the standard error of  the proportion of yellow-banded bumble bees. 

8. In an unusual plant breeding system (investigated by Charles Darwin), three kinds of plants occur in populations. The plants are either long-styled, mid-styled or short-styled. Theoretical studies by R.A. Fisher, indicated that all three kinds of plants should occur at equal frequenices in populations.

A biologist randomly samples a population of purple loosestrife (Lythrum salicaria) and finds the following numbers of each type of plant: 

60 Long-styled            63 Mid-styled                  27 Short-styled               

 Test the hypothesis predicted by Fisher's theoretical study.

