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(b) If the coin is tossed and a "head’ results, what is the probability that p is
3/47




image8.png
7. Consider a random sample X, ..., X, from a Uniform distribution on (0,6). De-
rive a likelihood ratio test of Hy : # = 6 versus Hy : 6 # 6. Show that the
rejection region is of the form X,y < cfly or X(n) > 6 and find ¢ for level a = 0.05.
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1. T have a 6 sided die which I claim is fair, i.e., that each of the 6 sides is equally
likely to land facing up when rolled. You roll the die 11 times before obtaining a
’6’. Should you conclude the die is not fair? (Hint: let X denote the roll of the
die on which the first '6” appears; calculate P(X > 11), this is your p-value).
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2. Consider a random sample X7, ..., X5o from a Poisson distribution with parameter
A. Suppose we want to test Hy : A = 1 versus Hy : A # 1 using a likelihood
ratio test. We observe that X = 2.5 for the sample. Use this and Monte Carlo
simulation to approximate the p-value for the likelihood ratio test and use this to
reach a conclusion.
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3. The data file’ AMSTAT _Census_at_School.csv’ posted on eCollege is a random sam-
ple from the AMSTAT Census At School project (retrieved from StatCrunch.com).
Consider this to be a random sample from all 12th grade students in the United
States. Is there a difference between genders and the amount of ’Schoolwork_Pressure’
they feel? Justify your choice of test and include appropriate plot(s).
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4. The data file "OrganicFood.csv’ is posted on eCollege. Consider it to be a random
sample from the population of US adults. Is there a difference between the genders
in the proportion who prefer organic food? Justify your choice of test and include
appropriate plot(s).
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5. The data file "OrganicFood.csv’ is posted on eCollege. Consider it to be a random
sample from the population of US adults. Is there a difference in average age
between those who prefer organic foods and those who do not prefer them? Justify
your choice of test and include appropriate plot(s).
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6. One of my prized possessions is my ’simplified quantum coin’, described by P(X =
1p) = p, P(X = 0Jp) = 1 — p, where X is the number of heads in a toss of the
coin, and p is a random variable with P(p = 1/4) = 1/4 and P(p = 3/4) = 3/4.

(a) What is the probability of a "head’ in a single toss of this coin?




