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Mine Caglar May 7, 2010

Math 202: Statistics for Social Sciences
Fall 2010 EXAM 2
Calculator OK, 90 min.

Instructions: There are five parts to this exam I-V. Please inspect the exam and make sure you have
all 5 pages of questions. Do all your work on these pages. If you use the back of a page, make sure
to indicate that.

Remember: You must show your work to get proper credit. In hypothesis testing questions,

show all steps of the test and state your conclusion in plain English.

Academic Honesty Code: Kog University Academic Honesty Code stipulates that “copying from
others or providing answers or information, written or oral, to others is cheating.” By taking this
exam, you are assuming full responsibility for observing the Academic Honesty Code.

NAME: K E\/

Part I: /20
Part II: /20
Part III: /20
Part IV: /20
Part V: /20
Total: A 00

Confidence interval (CI): X¥zSE or XF¥tSE or p¥Fz 2U=p)
n

(f’l —132) +tz SEZ—sampIe or (yl —22)$Z SEZ—sampIe or (Xl -1?2) +1 SEZ-sampIe

Formulas:

Standard Error (SE) : SE, . =+(SE,)? +(SE,)*,  SE=, /&—@- for percentages,
n

and SE = 5D for averages.

in

Standard Deviation (SD) :
sum all (entry-average)” values,
then divide by n-1, and then take the square root
Here, entry: each observation in the data set, n: sample size
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Part I. (20 points) Last year the average cost of making a movie was $55 million. This year, a
random sample of 15 recent action movies had an average production cost of $62 million with a
standard deviation of $30 million. Assume that the cost of making a movie has a normal(
distribution.

1. (2 points) What is the variable under study?
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2. (12 points) Can it be concluded that it costs more than average (of all movies) to produce an
action movie?
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3. (6 points) Construct a 95% confidence interval for the/(production cost of an action movie.’
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Part II. (20 points) The following table shows the results of a randomized controlled study on

nicotinic acid, which is a drug for coronary (heart) disease. “Number” denotes the sample size, and
“Deaths” denotes the rate of deaths in each group.

Nicotinic Acid Placebo
Number Deaths Number
58 11% 93

Deaths
14%

1. (16 points) Does Nicotinic Acid have a significant effect in reducing the percentage of deaths
due to coronary heart disease?
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2. (4 points) Complete the following sentence about the interpretation of the P-value:

The P-value (of the test performed in Question 1) corresponds to the probability of observing
< % difference, when actually the true difference in the two population percentages is
O .
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Part III. (20 points) On the basis of a random sample of size 50, a 95% confidence mterval for :
population mean p is found to be [3.2, 14.8]. -

1. (5 points) Does the sample mean lie in the interval [3.2, 14.8]? If yes, find it. If not, explain.
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2. (5 points) Does the population mean lie in the interval [3.2, 14.8]? If yes, find it. If not, explain.
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3. (5 points) If a second random sample of the same size 50 is taken, would the new 95% symmetric |
confidence interval for the population mean be different? Why or why not?
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4. (5 points) In repeated sampling, suppose 20 such confidence intervals are constructed from

different samples. On the average, how many of these intervals do you expect to cover the
population mean?
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Part IV. (20 points) Public health officials believe that 18% of all high school students smoke at
least one pack of cigarettes a day. A random sample of 300 high school students showed that 75

students smoked at least one pack of cigarettes a day.

1. (12 points) Does the evidence indicate that the true percentage is higher than what the public
health officials believe?
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2. (6 points) Construct a 99% confidence interval for the percentage of all high school students,

who smoke at least one pack of cigarettes a day. :
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3. (2 points) What is the confidence interval in Question 2 constructed for?
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Fill in the two blanks above by using ONLY TWO of the following words:
mean, population, sample, percentage.




Math 202: Statistics -- Fall 2010 EXAM 2 — Page 5

Part V. (20 points) The Association Romance Writers conducted a research to compare the price of
romance novels against all others (in dollars). The members of the association suspect that the

romance novels are cheaper than any other novel.

The following is a MINITAB output for this study where “All” refers to a random sample
containing mixed type of novels and “Romance” refers to a random sample of romance novels,

independent from the other sample.

Variable N Mean SE Mean
All 31 18.6 1.1
Romance 35 15.0 1.4

1. (15 points) Are the members of the association right in their suspicion? Test at & =1%,
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2. (5 points) Sketch an approximate histogram for the difference o}]prices of all novels and
romance novels. Show 3 points on the x-axis.

e g)




