BLoCK PRINT YOUR NAME:

PROBABILITY AND STATISTICS, SPRING 2010, Quiz 3
SECTIONS 1.5, CHAPTER 2, 3.2-3.3, NORMAL DISTRIBUTION, ESTIMATION, CENTRAL LIMIT
THEOREM, APPROXIMATIONS FOR DISCRETE DISTRIBUTIONS, CONFIDENCE INTERVALS

e No resources are allowed, except for a calculator/computer for basic arithmetic; do not use any pre-programmed
formulas.

e You may use the probability tables uploaded to Blackboard.
e Explain your answers in order on additional sheets of paper as needed.

e Take no more than 90 minutes for this quiz.
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The following formulas might be helpful. If you use them, explain your choices.
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1. Consider a random variable X whose probability density function is given by f(x) = Ae™**, 2 > 0. Determine
the Maximum Likelihood Estimator for the parameter \, explaining all of your work.

2. Suppose you have a random variable X with a continuous uniform distribution given by f(z) =1/2if4 <2 <6
and f(z) = 0 otherwise. Suppose you take random samples of size 100 and compute sample means for each
random sample of size 100. We are interested in these sample means. Sketch the graph of the probability
density function for the sample means (X) and include specific comments about the mean and variance of X.

3. Suppose that you ask 49 Olinites what their favorite real number is. From your collected data, you notice that
the sample mean is 127 and the sample standard deviation is 52. You suspect that it will be hard to deduce
1, the true mean of the continuous random variable representing the favorite numbers of every person at Olin,
but you’d like to create a 60% confidence interval for x4 using your sample of size 49.

(a) Find a 60% CI for u, describing your work in detail.

(b) If you sampled 49 Olinites 100 times, and each time found a 60% CI using your sample mean, how many
of the CIs would you expect to capture the real u? (Ignore the fact that Olin is a small place.)

4. Is America’s romance with movies on the wane? In a Gallup Poll of n = 800 randomly chosen adults, 45%
indicated that movies were getting better whereas the others indicated that movies were getting worse. Find a
98% confidence interval for the overall proportion of adults who say that movies are getting better. From the
data, can you conclude that a majority of adults think that movies are getting better?



5. This problem reproduces the table of heights for male and female Prob/Stat students collected in the spring
of 2007.

GROUP n T s
Males 16 71.1 2.43
Females 13 64.8 2.39

We want to compare the variation in height between males and females.

(a) Using the data above, construct a 95% confidence interval for ojs, the population standard deviation in
height for males. Explain your work, and specifically comment on what statistic is used to construct the
interval and how many degrees of freedom are in its distribution.

(b) Repeat part (a) for op, the population standard deviation in height for females.

(c) Now compute a 95 % CI for the ratio of variances 03, /0% (male in the numerator, females in the denomi-
nator). Explain your work, including a specific comment about what statistic you are using.

(d) Is there any evidence to support the contention that there is a significant difference in variability in height
between males and females? Please comment on how you can use information from (a), (b), and (c) to
evaluate the contention.



