
STAT 110 MIDTERM 1

GROUND RULES:

• Print your name clearly at the top of this page.

• This is a closed-book and closed-notes exam. You can not use external notes of
any kind. You may use a calculator.

• This exam contains two parts:

– Part 1. Multiple Choice. 28 questions, 1 point each (28 points total)

– Part 2. Short Answer. 1 question, 6 points (6 points total).

This exam is worth 34 points.

• Any discussion or inappropriate communication between you and another examinee,
as well as the appearance of any unnecessary material, will result in a very bad
outcome for you (it will be very bad).

• You have 50 minutes to complete this exam.

HONOR PLEDGE FOR THIS EXAM:

After you have finished the exam, please read the following statement and sign your name
below it.

I promise that I did not discuss any aspect of this exam with anyone other than
the instructor, that I neither gave nor received any unauthorized assistance
on this exam, and that the work presented herein is entirely my own.
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MULTIPLE CHOICE. Circle the best answer. Make sure your answer is clearly
marked. Ambiguous responses will be marked wrong.

1. What general statement regarding statistical inference is correct?

(a) We use population statistics to estimate sample parameters.
(b) We use sample parameters to estimate population statistics.
(c) We use sample statistics to estimate population parameters.
(d) We use population parameters to estimate sample statistics.

2. An opinion poll asks a simple random sample of 1100 people whether they support
reducing the number of legal immigrants to the United States; 53% of the 1100 people
sampled say “Yes.” The number 53% is an example of

(a) a statistic
(b) a parameter
(c) the level of confidence
(d) the margin of error

3. A sociologist is interested in determining what proportion of 12th graders in South
Carolina believe the drinking age should be lowered to 18 years. She selects a simple
random sample of 5 high schools in South Carolina and then interviews all 12th graders
in each school. What type of sampling design is this?

(a) simple random sample
(b) census
(c) cluster sample
(d) stratified random sample

4. In the language of designed experiments, what do we call a non-treatment (e.g.,
sugar pill, etc.) disguised as a legitimate treatment?

(a) placebo
(b) experimental unit
(c) stratum
(d) response variable
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5. One method that can be used to avoid problems with confounding variables in
observational studies is to

(a) use very large samples
(b) match similar subjects from each of the study groups for comparisons
(c) randomly assign subjects to study groups
(d) use voluntary response sampling

6. We want to write a 100% confidence statement for the population of American adults.
What must we do?

(a) Have a 0% nonresponse rate in our sample.
(b) Sample every American adult.
(c) Take the range in a 95% confidence statement and increase it by 5%.
(d) Take a sample five times as large as that for a 95% confidence statement.

7. In class, I used R’s sample function to sample 5 students from the class. What
sampling design were we illustrating?

(a) convenience sample
(b) census
(c) simple random sample
(d) voluntary response sample

8. A designed experiment used 864 subjects who were at risk for colon cancer. Each
subject was randomly assigned to one of four antioxidant groups:

• Group 1: Daily beta-carotene

• Group 2: Daily vitamins C and E

• Group 3: Daily beta-carotene + vitamins C and E

• Group 4: Control

Each subject was followed for four years. Researchers documented whether each subject
had been diagnosed with colon cancer. In this experiment, what is the treatment?

(a) whether a subject had been diagnosed with colon cancer
(b) which antioxidant each subject took
(c) diet
(d) the four-year follow-up period under observation
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9. In the other four sections of STAT 110, there are 200 students enrolled in each section.
However, my section only has about 125 students (the capacity is 200). On the first day
of class, I asked, “Is this because of the meeting time or is it because of the instructor?”

If we can not separate the effects of each variable (meeting time and instructor) on our
section’s enrollment, we say these two variables are

(a) biased
(b) confounded
(c) randomized
(d) categorical

10. In class, we talked about the article by Matthews and colleagues which claimed that
mothers planning to become pregnant could increase their chances of having a male child
by eating more cereal. What important lesson did we learn?

(a) The entire field of genetics is basically a sham.
(b) Eating more Wheaties cereal will lead to more male offspring.
(c) Observational studies can produce chance results that might not be repeatable.
(d) Statistically designed experiments can provide remarkable results.

11. In class, we talked about using the randomized response technique. Why is this
survey technique helpful?

(a) It uses stratification to select individuals into the sample.
(b) It provides a smaller margin of error than a simple random sample.
(c) It provides anonymity to the participants.
(d) Both (a) and (b) are correct.

12. Two competing polling organizations, Rasmussen and Gallup, are trying to estimate
the proportion of American adults who believe in global warming. Both organizations
asked the same question and during the same time frame. Both used a simple random
sampling (SRS) design.

The only difference was the sample size used. Rasmussen secured 2000 respondents.
Gallup secured 400 respondents. Which organization has a larger margin of error
associated with its estimate?

(a) Gallup
(b) Rasmussen
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13. Translate the aphorism “Statisticians get to play in everyone else’s backyard.”

(a) The most important part of a statistical study is preserving the confidentiality of its
subjects.
(b) Statistics deals with designing experiments and observational studies.
(c) Statistical ideas arise in every field of science and research.
(d) Statisticians are nerds who should never be let out in public.

14. In class, what analogy did we use to describe the process of estimating an unknown
parameter?

(a) the air conditioning breaking down in this room (011 Callcott)
(b) an individual throwing darts at a dart board
(c) atomic behavior milliseconds after the Big Bang
(d) driving to a new city without using GPS

15. A news agency has reported a statistic which is biased. What does this mean?

(a) The statistic was calculated from a simple random sample.
(b) The statistic systematically underestimates or overestimates the truth.
(c) The statistic has very low precision.
(d) The statistic will not be within the margin of error.

16. In a designed experiment to compare a new treatment with a control treatment, why
is it important to use randomization?

(a) It will provide treatment estimates that have a small margin of error.
(b) It will guarantee the two treatment groups are statistically significant.
(c) It will produce two groups of subjects that should be similar on average.
(d) All of the above.
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17. A sampling frame is a complete list of all individuals in the population. If I choose
a simple random sample (SRS) from only a partial list of individuals, then my sampling
technique will suffer from

(a) confounding
(b) randomization
(c) undercoverage

18. You want to conduct a survey involving undergraduate students at USC. You would
like to guarantee equal representation of freshmen, sophomores, juniors, and seniors.
Which sampling design should you use?

(a) a simple random sample
(b) a systematic sample
(c) a stratified random sample

19. Two competing polling organizations, Rasmussen and Gallup, are trying to estimate
the proportion of American adults who will vote for Donald Trump. Both organizations
asked the same question and during the same time frame. Both used a simple random
sampling (SRS) design with sample size n = 1000. Rasmussen’s sample proportion p̂
was 0.44 and Gallup’s was 0.41.

Your friend asks, “What happened? How can these values be different?” How would you
respond?

(a) “Gallup’s margin of error is smaller.”
(b) “It doesn’t matter; these estimates are biased.”
(c) “One of the organizations probably cheated on its use of randomization.”
(d) “This isn’t surprising; each sample uses different people.”

20. In class, we discussed the Rasmussen survey question, “Should police officers be
required to wear body cameras while on duty?” Instead of asking the question in this
way, suppose Rasmussen had asked,

In the light of the recent horrific shootings caught on camera, should police
officers be required to wear body cameras while on duty?

This would likely result in

(a) a more accurate representation of the US general population
(b) an unreliable sample
(c) a much smaller margin of error
(d) a serious nonsampling error
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21. One source of error in pre-election polls is that some people in the sample say
they will vote, but they end up not voting (i.e., they lied to the interviewer). This is an
example of

(a) a nonsampling error
(b) a randomization error
(c) a statistical significance error
(d) a sampling error

22. A randomized, placebo-controlled, double-blinded experiment is the “gold standard”
in medical research studies. What does the term double-blind mean?

(a) All lurking variables are controlled by recording each subject’s response twice.
(b) A data analyst determines statistical significance while in seclusion.
(c) Neither the investigator nor the subjects know which treatment is being given.
(d) The experiment must use more than two treatment groups.

23. In class, we talked about the Literary Digest example. What was this about?

(a) a creative writing requirement USC is planning to implement
(b) the native American population of New Mexico
(c) the use of tablet personal computers in the classroom
(d) the 1936 US presidential election

24. The New York Giants’ 21-17 victory over the New England Patriots in Super Bowl
XLVI was watched by approximately 111.3 million viewers. In a sample of 800 of these
Super Bowl XLVI viewers, 380 said that they were more interested in watching the
broadcast for the commercials than in watching because of the actual game.

In this setting, what is the population?

(a) all NY Giants/NE Patriots fans
(b) the 111.3 million viewers
(c) the 380 viewers who were more interested in commercials
(d) all people in the world
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25. When the newspaper columnist Ann Landers asked her readers to tell her “if your sex
life has gone downhill after marriage,” more than 100,000 people responded by writing
in to her. This is an example of

(a) an experiment
(b) a large census
(c) a voluntary response sample
(d) a simple random sample

26. Researchers randomly assigned 58 severe-stroke patients to receive either

1. tPA (a standard/control treatment for stroke)

2. tPA + blood chilling.

The researchers concluded that “the effects of the two treatments on recovery were not
statistically significant.” What does this mean?

(a) The design of the experiment was biased to favor certain subjects.
(b) The sample sizes (29 per treatment) were too small.
(c) The difference in the results for each group could have easily arisen by random chance.
(d) A well-designed observational study probably should have been used instead.

27. What research question did the Physician’s Health Study ask?

(a) Does aspirin reduce the rate of heart attacks?
(b) Can using smartphone technology delay the onset of Alzheimer’s disease?
(c) What is the best way to prevent the spread of Zika virus infection?
(d) Are physicians well trained to treat health problems of US veterans?

28. While visiting Strom Thurmond gym, you record the work-out times for 10 male
students and 10 female students. You do not interact with any of the students. This is
an example of

(a) an experiment
(b) an observational study
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SHORT ANSWER. Give a detailed response. Please write clearly and legibly.

During August 21-22, 2016, Rasmussen Reports conducted a national telephone and
online survey using a simple random sample (SRS) of n = 1000 American adults. Each
participant was asked:

Have you been watching any of the Summer Olympics in Rio de Janeiro?

The survey found that 760 of the 1000 adults in the sample answered “Yes” to this
question. Use this information to write a 95 percent confidence statement.

Note: A confidence statement is a well-written sentence. Show all of your calculations.
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