
Homework 4Math 5010-30, Fall 20091. Determine a reasonable sample space for a public opinion poll (with samplesize n) like the ones discussed in class. How many elements are in thissample space?2. How would the statistical analysis of an election change if there were morethan two viable candidates?3. Time magazine (July 15, 2002) quoted a poll of 10,000 Americans in whichonly 4% said they were vegetarians.(a) What has to be assumed about this sample in order to construct acon�dence interval for the population proportion of vegetarians?(b) Construct a 99% con�dence interval for the population proportion.Explain why the interval is so narrow, even the con�dence level ishigh.(c) In interpreting this con�dence interval, can you conclude that fewerthan 10% of Americans are vegetarians? Explain your reasoning.4. As part of the 2000 cencus, the Census Bureau surveyed 700,000 house-holds to study transportation to work. They reported that 76.3% drovealone to work, 11.2% carpooled, 5.1% took mass transit, 3.2% worked athome, 0.4% bicycled, and 3.8% took other means.(a) With such a large survey, explain why the margin of error for any ofthese values is extremely small.(b) The survey also reported that the mean travel time to work was 24.3minutes, compared to 22.4 minutes in 1990. Explain why this isnot su�cient information to construct a con�dence interval for thepopulation mean (in 1990). What else would you need?5. Let X � POI(�) (i.e., X is a Poisson random variable with parameter �).(a) Compute E[X ].(b) Compute Var(X).6. Show that the standard deviation of the sample proportion is always lessthan or equal to 12pn for all values of p. That is:SD(p̂) � 12pn for all p 2 [0; 1]: (1)1



Explain why this implies that the margin of error formulaMOE = 1pn (2)always yields conservative con�dence intervals.7. Suppose that you are in charge of public opinion polling for candidate Ain the upcoming congressional elections. Having conducted several pollsalready, you have reason to believe that approximately 60% of the pop-ulation supports candidate A. Candidate A, however, has recently beeninvolved in a minor scandal and would like to know if his support is wa-vering. What size sample do you need to use to be able to give your bossa 95% con�dence interval with a margin of error of less than 2%?8. Suppose that rather than conducting an opinion poll, in which each samplesubject is asked to give a binary response (yes = 1 or no = 0), you conducta survey in which each respondant is asked for a numerical response. Forexample, the score a student received on a test or a person's height orweight.Note that each of these responses can be thought of as an independentrealization of a random variable with mean � and variance �2.Construct a reasonable estimator of this population mean �. Is this esti-mator random or nonrandom? Can you compute the expectation and/orvariance of your estimator?Hint: To estimate the population proportion we computed p̂, the propor-tion of the sample who gave a speci�ed response to our poll question. Canyou do something similar with the sample mean?
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