
Practice Exam for Midterm1

Instructions. (100 points) The exam has three problems. Use the R code and output to
answer the following questions. Try to be thorough yet succinct with your answers.
Dataset The mpg dataset contains a random sample of cars with models that had a new
release every year between 1999 and 2008 — this was used as a proxy for the popularity of
the car.

• The variable “hwy” is the highway miles per gallon for the sampled cars.

• Variable “drv” include three categories:
—-“f” is front wheel drive cars,
—-“4” is four wheel drive cars,
—-and “r” is rear wheel drive cars.

Problem 1: we study mpg for front-wheel drive cars.
Problem 3: we will perform a comparison on Front-wheel drive car highway mpg and
Rear-wheel drive car highway mpg.

(55pts) 1. Front-wheel drive highway miles per gallon (mpg), use output for problem 1
to answer the questions.

(a) (5 pts) Examine the boxplot, What is the shape of the distribution? Are there any
outliers? Explain in detail what in the boxplot tells you.

(b) (5 pts) What are the values of the following? Is the mean larger or smaller than the
median? Why?

Minimum: Q1: Median: Q3:

Maximum: IQR: Range:
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(c) (5 pts) Now examine the histogram.
What features of the distribution do you see in the histogram that you do not see
in the boxplot?

(d) (10 pts) Use the boxplot, histogram plot, sample size, qq plot and SW test to evaluate
the normality assumption of the population. Discuss validity of t test and confidence
intervals.

(e) (10 pts) Suppose we are interested in estimating µ, the mean of the mpg for the
certain population. Clearly state this population of interest based on the description
of the data. Compute a 95% CI for µ using the output, and interpret the CI.

(f) (10 pts) Test if the mean mpg of the population is equal to 28mpg or not, state the
null and alternative hypotheses and perform the test using α = 0.05.
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(g) (10 pts) Now suppose we want to test if the mean mpg of the population is less than
28mpg or not, state the null and alternative hypotheses and perform the test using
a level of α = 0.05.

(10pts) 2. Blood Pressure (BP): Paitients in a Hospital participated in a simple experiment.
Everyone was asked to take blood pressure at day1 they enrolled in the experiment.
They are then randomly divided into two groups. One is control group and another one
is experimental group. The control group did nothing, but measure their blood pressure
after 3 months. The experimental group took medication every day and measured blood
pressure after 3 month.

(a) (5 pts) Find a paired data from the above experiment.

(b) (5 pts) Find a two independent sample data from the experiment.
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(35pts) 3. Comparison on Front-wheel drive car highway mpg and Rear-wheel drive car
highway mpg: In this problem, we are interested in if the mpg for Front-wheel drive
cars is the same as that of Rear-wheel drive cars for the population we concerned.

• Let µr be the population mean mpg of the Rear-wheel drive cars

• Let µf be the population mean mpg of the Front-wheel drive cars

(a) (5 pts) State the null and alternative hypotheses being tested.

(b) (5 pts) What assumption is being made about variances in the two-sample t-test?
Do you prefer the pooled or Satterthwaite form? Why?

In the following, continue your analysis using the methods you selected
in part (b)

(c) (5 pts) What do you conclude about the test in part (a) using an α = 0.05 significance
level? Explain the p-value and test result.
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(d) (10 pts) What is the CI from the two sample t-test output? Interpret this carefully.
Is it consistent with the test of hypothesis?

(e) (10 pts) What sampling distribution is used to perform the t test and CI here? What
assumption is being made about that sampling distribution? Does this assumption
appear to hold?


